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omyblgélﬁ\)ll YEanU fu‘i*th&r mokDPhittHArSd FBYis LafbuBdtioudes niselyp C4ndR® is
romoxo More particularly, Rl is C3-Cl2 30
ﬁanl?ﬂ}yl onal |y further substituted by 1-6
gr oups Isahee?! pattiduten psrexivof direderftiodinans i@nd jppgombination with any other

paﬂ’ g:ﬁfét "a:'{ b,[ts najmdoﬁsré‘t@r#teﬁ:t £k Iﬁf %btﬁé!ﬁbr@ﬂﬁ@ @éﬂ)on atom that R* and

penty XYy
15 op? @Hé?h yorf [?r”f‘ h%r”@u ﬁ%lﬁ?tle‘gt §3§ y‘ﬂ?%gge s%]de§t S gnember
f rtesarooyolylans aRl thelsaidtring issoptiopely furthert substiiged c tMans partialarly, the
e'@?odrrr@qm)ptroﬂgg fur{f"rep&mgfrt[}@& ib@R-Nrbiths kel ﬂ@rfnl -F, oxo, C+-C; alkyl

I nconsi st ent, espec
pa?fldr @uparpeﬁﬁﬁféélky' oneE‘(ﬁn QE, PREicylaly s g]eefﬁ'%d'”g 38 §elesipd from
(@%bﬁﬁpﬁédey kgms)iiend Endaymb@renaetmemmbo maredparticularly, the

20 f ure% rrnrg EFI%F){J%L%L?@ @@-X a’b{yatﬂg gﬁ} rrr{rgér(s:gg%fb?rﬂﬂe& yyclopropylene
and R’ . g & PisBaUar e%neawf;ﬁhe RO 86 {TeePTGHENEny other
;b'ﬂzilgiglay géREL abYi hcdﬂﬁétbﬂnaéde&iarfytb’ahh:elér Sipb&tont ot &, BY islselected
O(é 8 %\éy?e&)e? Eé%(% r 91‘35? ,ta§1d Fi @s (ﬁ)trrgr{a&gﬁrﬁhg‘r%hgﬁrtu% by 1-

sers ewe@sémfwm¢>@ranyrR Morﬁ @qﬂmwv R’ t'fhPQ?Z‘M'I qpfiongHyjsubstituted

25I %ﬁﬁgg}o\abs setbdRbmicso apd Ronal |y further substituted
f.rom o 0, an

part | Cul%eﬂle Qﬁ B@'ﬁciulla&asqeﬁtemé%%ra qAt, agﬁ i coHnbrnl'aﬁonG\ler any other

c opdbiiquéal mepectsinbhineamgistetth %pecrgllmﬂwl@uawmia@p S& o, ROis selected
' nﬁ'&rﬁ] S('CS be g&yleﬁeﬁf@ﬁ]@ EioBIRYIf érﬁjui_%y@g Bﬁ%alk@l)‘ eandR'tig\Bptionally

o Lher Y RS By e U SRR LB M PYITRAYSE o Cocr
30 Rlcycbamwtcrpﬁmlly furtherrsubstitutedi bys tl 6t grows delected drogr @@rﬁmd R*. Even

g%%ﬁ%%ﬁ z{%%;%d I'-f';'?om Mefoﬁropfq yEI'o&H%I aéy'c%per@l- ah® cyclohexyl,

op | ona
s uB@ﬁ Rtigeriignally further sypeiiified bsts$ @@H%%Gefeﬁt‘?ﬁrffas‘ec?xgﬂ?ﬂ Rx.
Even nomrehpal pattudlaabysct &lihé smbadireatt,ethd fim combination with any other

t eﬁ) rrgh d ragée%[sw ,ntﬁpégtehe%&@é%{ WC][U ?%{geét%#re or fuo, R is selected

er substituted

35 byfrqme @r%r&b'@"eng)e’r & é@rrro%frﬁf?rsem'éﬁ@rﬂ *e(5-1P Fnember h%tﬁfoarv') and

IDaR’E i 'éblﬁfnal@sﬁﬂﬁér fbstitted @pbiesligh®ipt ,serBEd iffom oxo and R*. More
f

BT R Yo [ e PR R by B3RS ol btiea oy 1
Rl is selected from - (Cl C3 al kyl ene) m (C3- C12
unsat urat ed nonaromati c carbocyclyl) and -L-(C3-Cl12 15
unsat urated nonaromati c carbocyclyl), and Rl is
optionally further substituted by 1-6 groups sel ected
fromoxo and R'. Mrre particularly, RlL is C3-Cl2
unsaturated nonaronatrc carbocyclyl optronally

o, L T Y 1 s o o o



particul ar aspects not inconsistent, especially
particul ar aspect one or two, Rl is selected 20 from

w@peoa87Aabkyl , C2-C8 al kenyl and C2-C8 al kynyl , P@ntB2mI6/003646

10

is optionally further substituted by 1-6 groups

selected fromoxo and R'. In the 9th particul ar aspect

of the enbodinent, and in conbination with any other

particul ar aspects not i nconsfstent, especial ly

particul ar aspect one or two, Rl is selected from

-L-(d-C8 al k -L- (G2-C8 al kenyl nd,-L- - .

alBlaRHpE )e,elea%l%m oxgangd Rt Gyal Fg?rerq%‘t%ay’%éess %esfggeﬂi?t%ﬂ‘tpéfad'“y"

b)’(h|dph6n3grtbluﬂ:$yl a6d @tdaeolylf srank'ox optndllyRurther sulistimted By [1-6 groups
%%agyﬁgn §§§§%{ of the enbodi nment, and in

h any ot her partlcular aspects no
i nconsﬂfstherﬁt paéswercasapwf rarmbedimgrt. ardya cPMpiR#s rW'tP gy other
ijahléuléiﬁa{sﬁéfdt@ﬁlot ufcbﬁ)s”i@t&it e@Beoiﬁllhébrtlcma(r@%péBBone or two, R' is selected

aI K '%ge& IE}? 3 10§rgcesnéb%§ hg% ;%ﬁJ ) eherte% 18'?1%?&(&483heterocyclyl)
cyaou Ml«ypt@nelyy fgeuessw@myeﬂ bmet@ﬂ@apwglecteds P ©1Q end TR More

a%ﬁk@é‘rﬁ) R Fs@-’l @nﬁén(b)éﬁh&%’o&élyb optlolﬁ(zﬂlbf%eﬁbtmshtefe&)bm1 -6 groups
cl oal keny
héifa @%g)fe%ﬁxy a%g F%‘é‘ ’%%‘ @C';%FUIQV'YR | en%gegi} g%gr% tg%gcﬁgfuranyl
hea¢tehpdromirgry) andarngrpIMInyl,sardrﬂ |l@ﬁaﬂqn?"yffulfﬂlq’]é\dbstltuted by 1-6 groups
sg@a&kgp&egxpgmﬁRﬁ groups sel ected fromoxo and R'.
In the 11tht articular aspect of. the e
in comdi Mgt |£9?W'?hasé’ﬁ§} gﬁﬁeef“bog'g]eﬂta??%uﬁoanr ngtédne"?&ﬂda“y other
nqiartlcnleoempeets eoﬂlncoesqiiam axbbgyallp Retticder aspecispeet twgn@ ig selected
WE)W' Ric is, ﬁl cff OiBafetaéB n@rlla%%atlcp&?lﬁﬁébclyl)' bfell -ICR,-Con
a L(”@‘itw@@da'l‘%ﬁ‘foéﬁgﬁ gr (g/lalg r yI e?se)cmt%nglr;/ #utthee Sulbg(l’[qutj by 1-6
- (@dups Bplectpy fremexe adrR*d Mo parﬁohladptﬁéma, + hilmiupdtgd nonaromatic

I r@afb%%fé aX y;ftlon%g ft?r{RQFJuQZtﬁ& cyc é%%@c@g%ﬁ]\%xo arfd R”.

cycC opent I
tetr Ohylﬁ rtl@g @r jqular p@ep an WD(EO 61|a’i %W/lth any other
ar&\rtBiluar §sp@§tts lnGﬂa&dnystfamtr édpetslamﬂasibulamﬁseelct loyie br ogRbiapslected
0% 0, t I
F gf al¥<¥(i|n?'.) (X, allgerrlﬁeanﬁbb CI %Ikﬁ/ﬂﬁ Cai‘nﬁbi'\r Hﬁ?}%t%hﬁ%f@ﬁer substituted

otmet69@Upﬁ%*¥@ﬂﬁ®mcésp@%$s not inconsistent,
especi aI|n|tt:/e ﬂabérh&]lﬂr aépkeaﬁdﬁﬁﬁi Smiioaneng aad G‘t\/@jmblrﬁ‘ﬁon Bith any other
optlon urther substitu r
S eﬁ’aét&“ %/pregtﬁ1 eqln@sg‘ﬁeﬂt Fspegglglg'ncnla}?s%ﬁ%rogg Igﬁt\/\io R IS selected

- (1®m G’&(@t%ﬂ"@h e) e CPuaﬂlKedté) and(-6{CESs 2lky). @néﬁhs omna"y further

25" (Qbst%e@btﬂs%ﬂﬁl ;m;el(gtéd frofriko @dd RY. ky' ene)n; ORd,

m()noal k&? Ia(?n¥¢1 Ox3a cule@speﬁ ogtigtﬁﬂngs% l en&omt&n%hor%xth any other
dl parkoplaa abpRols, not (n@bns@enfabwpblehtyegamla\maet ong onfvesy B/ s selected
ag b Rl é‘”?lky e i@, bn%wl@ﬁkcj&BﬁéMl H(CS%fC5Q:yc@§lkﬁeﬂéy bheanr e c1 Cs

part|cuIar bstitu

1- Bkypnps- %@P@E%rézfm%ﬂ%' o@acchCd%a'kar ProcgerssT L

30al l@»qsl alayiehe) QG- C3, peeiddiyr e@hy | alkylame);nktés -Cat hycloalkenyl), (C1 -Cs

pa%}{l b“]a@ @S p@ﬁﬁ)epf hététﬁcyglwo‘ahétmle X CanQ:yéldéb(I:I}ylene) (3-8 member
i nbgAerslBmnd Pegi)@reflpaa"v er';BaertUP%tlB*rt%Ct %%5@5{%93 t‘%jﬁt‘tdd‘mm oxo and
t wekve, R4 |s -OR6- 15 R7. In the 14th particul ar

gts Eg?t 81 tpe i u? rF{Pc%%t g%@{:t of %%rﬂb@dﬁ%ﬁ@bﬂﬂh | BfbiMhtoR w/ﬁﬁ%ny other

I nconsi stent, especi

35papartlwrasp®§3'émn§0®8te@t EQPGCRHY pagticulqr R§FR6UFQ? OF\RA’%r%u'Snse'ected

W ksmht, Qf Cghélhlyli;-)étbrq CLVgIF?er@D ﬁl’ﬁéi’l@/latlhyb.top%yle& -phenyl, pyridinyl, -
enﬁ%ﬁ@%ﬂeneﬂm%‘nﬁl gylel‘ﬁ:eﬁ p‘%c{u}ﬁ héa ¥]I ttha%&lél imidazolyl, -

particul ar aspects not |nconS|stent espeC|aIIy
particul ar aspects 2 to 12, R4 is -CH(Rt)-RG- R7
wherein Rt is Hor Cl1-C3 alkyl. Mre preferably, R4 is
-CH2- R6-R .



In the 16th particul ar aspect of the enbodi nent, and
in conmbination with any other particular aspects not
WO pen%i1si ent, especially particul ar aspect 13PCDIBR2BY6/003646
R6 is -(3-7 nenber heterocyclylene)-, and R6 is
optionally substituted. Mdrre preferably, R6 is 25
sel ected fromaziridinyl, azitidinyl, pyrrolidinyl and
piperidinyl, and R6 is optlonétly furt her
substituted. Even nore preferably, R6 is optionally
further substituted by 1-4 groups selected fro
cpy@pr@ykytcycl@ytyt;scxﬁtop?ntﬂoPb%cr'ﬁw ?Hah%“fa%eFF"ahydrOera“y‘
f WhdrBHRIinyITO4rRI RITie bptioabllyyurtheREubistitutee be ¢ teoufps @atected from oxo and
Rgubstituted aziridinyl, unsubstituted azitidinyl,
ubsti t ut ed pyrrolldln | and unsubstituted
pi per i di tgl12" sarticylariaseect gfithe raibadineant apd HiGRBRINatign wifggany other
5 e'mﬁigulﬁeégpec@%t |nﬂ:oﬁé?§f$ﬁt n@dpb@éllyv‘pdﬁh:ulaﬂ%s;ﬁﬁcl’seiWO to eleven, R' is

gl
Dbl HrE pEbrlgS " 12" L R RBT By Bcy, alon. oo
-qgedluorpalbp,ydxend& -Cs g@xﬁemulpghﬁ%n@r(‘@rﬁikylene )m=CN, —(C4-C5 alkylene)m-
- ¢! QRe Lty | SiRme),RERY, S-@pidsorémblbr)@,ﬁ Nt heqc,-Cs alkylene)m (C+-Ce

subst i tut ed p o dpe
oﬁ?‘?’t?ﬁ'élr'?rgt‘“‘?)u?/&ﬁga Berir i BBy,
10 f rMmetln(each R a@1-RC3s atdepéndantly lﬁlllr@ Grealityl. udﬁ%@lpﬁgﬁlpularly R' is
c@ﬂor{éﬁyf tpurttﬁ)é?‘rs%s‘ﬁfﬂlltéﬂlrd égb sRRBlektd #ete LD &L ik, Hk@dC,-C; alkoxyl and
[ Spropyl ene. G B S o006 005646 "8
Irptt%é’e’.’ES?rﬁab%rtl cul ar aspect of the enbodi nent, and
i n conbih trat i35 panticollr aspsct ot the embgskimerit,cand ér caashiiegerswitivany other
Qﬁaﬂ[&ﬁl‘a?‘és@@&s n%@%ﬁstﬁerlltyesefé iy Sé‘rltlélﬁar%%tﬁ&%tt&ott@wetvsw is -OR®-
sevent , and R7 is optionall
151‘u'Fther substi t ut ed. In the 19t h particul ar aspect of
t he enbadiemesttpartanier aspect ofthe Babodimentd anld iracymhirtatie wittgany other

para{rﬁcﬁlﬁ* S&rlpeété R&%&)n%%@nt' &%g&éfﬁ@gﬁmlar a%ﬁ%ﬁ? & 12/ R* is -N(RYR®-R

he\t'@f@'aRytS H@éﬁt S AkvigMetepreferally. GaiomiBeRect ed from N,

S and On trtmtts‘“lﬁarticsla@wpemaﬂhb yémbémmémerndswmumaﬂoremth any other
I\/br e rtic R t pb
C 0 éoe ﬁsé)eis QotNXC%ts%tehtb%éggn@mgﬁlam%agp&ﬁ% é( 0 12 Iﬁ IIS -CH(R)-R"-
f URt whereis Blis Hior Gi-Eelalkyl nMpig@referably, ;?al*st'r%’rRaTR as pect of

the enblﬂ@ﬂlmpart@[llgr hdpe & QAL BAbbMNeW drld iR Bymisniduen witd &y other

partj cul ar asp not, i.nconsi st en s II _(a
papetrﬁlcalﬂ 3PP p%(@tlgCOfngtFlat spec % Pa |%Jla? e{r%ggétal % 15, R® is E;37
hetembsr ydterogmlyeneli, nand1 R3 isheptiangliyt sbstitsiet.ecMew prefsrbly, R is
255 ?J@:téa fro?rngz r%?nyl %zi@@ﬁ)tl Od'ilﬂfbﬂd)hyl éddlrﬁlpfeﬁﬁmﬁuéﬁii R igtoptibnally further

Mor articul

Corbstirig Beh TS (RarGc B CPIRANGTGT Silyied 14 roups
f usdidvaad foubh, ICH-0k elityl, CAC4 MIUQEDSlkyI pad b LEvan futhpepere gfeferably,
thegs qg"bs‘[e%c{e@n%romaﬂrqsubshtlﬁm‘zlﬂaﬁwOﬂnwbsﬂuté@yazﬂblﬁw undbstituted

particular aspects not I nconsistent, especially
paPlrioéﬂmyé?“da‘s}%t&t'g’tefé"Ftead@é R7 is optionally further
3osubsti t lmtteéhﬂypalhoﬁlagamemsﬁ theleadbbdiohefitr an in Epmi@iatieB with any other
al kXAiCUI S EI‘ICHI‘I)Sr 8 hecnanP Eﬁtlcﬂr%fsﬁé’c?sbty to B7 RP § selected

' ORal er su S r oups, sel ect ed
1 som haﬂytlwora/tﬁaec1cyfe®watek%rl and) royeiigens ~p&r 3 epifoggly furtner
aS s&@tltu@ﬁ Moee garimeieRttis —@oidpropyiaentytioadlly urthe $ubstiuiyd by 1-4

cul a SPeS n

cs Jupe R Pl CEERl g PEaHAT b en mors paiovrty
35fr8msuﬂﬁt@5lﬁtms9*cmpfqpﬁletme 23°d particul ar aspect of

t he enbodi nent, and in conbination with any ot her

particul ar aspects not inconsistent, especially

particul ar aspects 2 to 12, R4 is -B-(Cl-C3

al kyl ene)-CH(R8)-R9, wherein Bis-O, -NW or -CHRt)-

and Rt is Hor A-C3 alkyl. More 25 preferably, R is

H In the 24th particul ar aspect of the enbodi nent,

and in conbination with any other



particul ar aspects not inconsistent, especially
particul ar aspects a2 to 12, R4 is selected from

WO NoRD)IsK RB) R9 and wherein Rt is H or Cl-C3 aP&yiB20061003646

10

15

20

the 25th particul ar aspect of the enbodinment, and in
conmbination with any other 30 particular aspects not

i nconsi stent, especially particular aspects 2 to 12,

R4 is selected from-CH(Rt)'-PCH(R8)-R9, and wherein Rt

is Hor Cl-C3 alkyl. In the 26th partlcul ar aspect of

t he enbodl mgnt, and in conbinati

parti cintge 1%5@%‘&“? ﬁ%ﬂecﬁ%&fﬁrf’é?bé’f"gﬁf‘t ar&EB@S%%‘ ?f‘t'on with any Othe;
p@émublﬁailaansecasme BitorBBtent espaciapbparRiular ssﬁdctslthnrt@etmeto sgyenteen, R

pas:,é)h'eﬁ)g ta% Raé%?ﬁénanqu s@dgﬂt‘a@dnent and in

particul ar a ects ot
i nconsirsthen?’ p%@ﬁ@é?saqepgpfﬁﬁqmb@gmp ggcjplggpgw @tlomvnggny other

R%aﬂ’nﬁular(a@ﬂec%ot mkdnslisene eapdsRRRbartiontae psrents d adh 1 RIR” i chember

Rg:ﬁ O@D/F rﬁeﬁrﬂgig% I¥eté_|]o %: 8!%31?(1;‘ r#ﬁ{g_lz%ﬁ% 0, an% R’ is optionally
@p@eNpp@mtegndMowaeryV@ 2@§7yngl7lgq_r5geteroary2 containing 1-2 N

P%(ehﬁm%r@%@é‘&)tlonéﬂy futheh®bgBitdy. parti cul ar aspect of
the eg‘ﬁ g‘?r;g %E?uéar ﬁgqec{: &%‘Je gr%od%nWah@m%%bfﬂ%%rwnh any other

part | I nconsi st ent
p apatticdar apemmwsnsﬁem espwialReariigiar agppcied 3 ta 1 kyR dh 8 yember
N%P{g%arﬁ@gntm% Q'd‘hé?@roétﬁﬁhs RQIectb@@ﬁﬂhh@rS \&hil D, tdne R’ is optionally

P Ir@{ﬁ%gesgbsﬁiél?p?er R/ﬁ\ée( '&;8@% |yy| n]::?orgmr?%e n_%groﬁrﬂ %Sljitgqmg 1-2 N

heteeratmyd, and Rids eptional§ furihagsubstitéest i onal |y furt her

subst i tlHB@%WXa&cﬁar%&ﬁB&P& R BIdaRshnf, AR bationGlithGay other
al kyl erfl uoroa

oo P B oBREM r BRe o 20. ' is cptaly
C qftien sdbisttntetvby h-Gagngupetshlected foam £, EerlCaplkdsPe@s perfugroalkyl. More
:?gbqggéblit@q optﬁ)ﬁgﬁqggrl YuR@ditel %V |15U gr&ﬁﬁ%@ie&e@?roh%aﬂ& and Cy-
I's optionally further

s uBrlhiyt ut ed 10 In the 30th particular aspect of the
enbodi ne e, 228 narticalacazpldt b&the embadirént,zamy iro¢dnedination with any other
p:pga{rt}cﬁlg% Qgrpegtg p’ngg éﬁgor%%{en{ rég;g&%%bﬁ'ﬁéuiar %%;E’e%% 2kd Y2, R is selected
hefrCéTif&e@WR t®dnt ai ni ng 1-2 N het er oat ons, R9 is

opt i Onalh |tl')é iﬂfpbhlelﬁlaﬁdd;bédt ot it esibodvbere, anp meécerltmtaltlgn wilDany other

%%q/oula sgoécts natn 'F%OR%?,{E%{ g%t % rt}/cu{apgép&@t% 2 t]g 12 R4 is —-B-(C4-C3

ar as
err«himdhnmaﬁltl(RS)a?]dWhﬁel@@T@T%tNPmprpr(R hAYd Bt lﬁélror Cr§3 alkyl. More

25 Pagiefddlyakt igpect s not inconsistent, especially

particul ar

het er o alllnf}lh %4% g‘i"H‘F agspicgfg ﬁé ﬁE?%érer% %qrpc% db r@on with any other
opparimar agpekisrioh inconsistrnt. i aspeckally parﬁcqlafeaswﬁsﬂ pari 'Eulsaﬁe'eCted
asﬁ&ﬁtN RbcliereIRPdhERMIR! isanst d,1t,GRYDI nation with any

I
par 1 cultdpe 4 arieuBoRre S bR cayERRE ot i oter

30 anparfRQilar ssgetsi roh &lcbrysistentt dseeciatly psiticulart @Qectag t 2¢ Re is’ selected

331{;%1 HR‘ 8%”' (R F?S:Qﬁc\khﬁémhhl@ H%F@@@F aRAL, and in

an articul ar aspects not .
i nconsi grtt@em% @gtb‘,él@{ %ﬁppgo ﬁambeg'”nglilt @éﬂdrég?rgm@aél% asvltlégny other
RO pargcufar dsped® mbihconsistentpespedtisily paticilaianpasy23, 22 or 25, R'is H.

het er Oafrﬁﬁg ??“eé ?tﬁ:[xspas&)e&rgf m’e ?b@&ﬁi\eg{ arﬁqn Icc?’mbmatlon WIth any other

Optl ona er Su arti Cu

3%as p@'@w‘%ﬁf%m% RO GRS, esﬁﬂ%a“V MBS %?B?Qt%ﬁg\%? £ %n‘fl (C+-Ce

Ot amylene&#NRm“t vRarbiareaas RECire RDIs independsinty eindr, C,-C; alkyl. More

B?ergﬁgalf” sq?a?rﬁt]? girf%é]uga?q\ﬂjt ed ghz-Nﬁ%Haraﬁﬂﬁg Sl'%ct ed

fron1 (C1- CB al kyl ene) m hal i de, -(C1-C3

al kyl ene) m hydroxyl, -(Cl1-C3 al kylene)m-CN, C1-C6

al kyl, Ci1-C6 perfluoroalkyl, -(C1-C3 al kyl ene) m

(C1- 5 al koxyl), -(Cl-C3 al kyl ene) mNH2, and - (Cl-C3
al kyl ene)m (C1-C6 al kylami no). Mre particularly, R9
|s optlonally further substituted by 1-6 groups

o o



30 from-F, Cl1-C3 alkyl, Ci1-C3 perfluoroal kyl, C1-C3

al koxyl and oxo. In the 35th particul ar aspect of the
wepwodiarent , and i n conbi nation wi th any ot herPCT/IB2006/003646

particul ar aspects not inconsistent, especially

particul ar aspects 1 to 12 and particular aspects 29

to 34, R4 is -O (Cl1-C3 al kyl ege)m CH(R10) R9. Mbre

particularly, R4 is -O CH(RLO)R9. Even nore

particularly, RLO is selected from Cl-C6 al kyl,

-(C1-C6 al kyl.ene)m 35 ( | kox nd -(C1-C3 .

al kyl erlB 1% lhpért'ﬁ%"i‘f‘@éﬁ’ecﬁ%ﬂé‘?%'ﬁ T/%)t aniw&o&%@a fiqQ with any other

opatticuiat hgpects ubt hemsistabis espeoialydparinlap 8§ppLE 2216 26, R® is ~Ci-Cs

Pgﬁ( lglaﬁg)o% 50%%1 @Iherelﬁ QQP laRd R Qogd@Hel wiidthe nfttob et at@&ﬂﬁé&taﬁach to,

, in conbl nation wth
paf?rm %unwe'%f‘éqsiefmﬁ‘ﬂaeewbﬁbBﬁ%foexcafh?"d égp'@%m%%f)‘x‘?temfy' the said
5 parngnsmﬂtnam;au@ﬁnﬁatsabshtutam bl 2 -Gagrdupsaeletted fram halais peetsalkyband Cs-
‘érﬂu %al -NW(CI - C3 al ky' ene) m CH(R10) R9. Mbre
par |cu R4 is - R10) R9. Even

mor e
partic U'Péﬁel " pp&tlcw%r aspeomféhe emPQdiReNtARF & GRjomatien wifh qpy other
RifarticGlas Qé;fé@fés&dt bcdrsRnCEsietiaty katicular (a6ecB622atok3d, ®1d9 phenyl,

hee{”éj% ] ‘%ﬂiﬁo ly uﬁ@%%ﬁséﬁﬁed@ al kyl ene) m (3-6 menber

I'S optionally further
10 subst i tluﬁf@ﬁo Ipertiswar a3pedy Ofpth? pinbediragnt AE drgompinafionpwith any other

eNRefrtuBEApectd A6t ihddn§iQER] d¥pbdiaIN pakitiaraByect dret 28, R® is 6 member

Aty o BEBEC 2 § e 0, % S baiofAD AR sostueg,  wore
t oprafarabRARY is pyrighRt ardaX - I@tlama)dy r@m@)awp@merm) R9 Nor e
par E ' Cullnéﬂ'ié ¥t pBfliciigr aspébt GHRE er@b‘foﬁﬂr&)t Fd nEb(ﬂfbuﬁBdSrﬁwnthl any other
partijc er nor uLar
15 Ritsrieglr Sipebls Bt PSP eR ) Tt ISP R e
( Gbste@Barpllcoutaiving 1@itihel¢raions aatl RY Isentgnay(fadier smmhﬂg@d

het er ociyGhydoh a@tﬂ;gla eét%f anQ'éh'n‘BB@hEM dridrid B&ﬁblna’uon with any other
substituted. In

riite btk dik e e A
pacryt;loemylaarndaré peptisnafioiurthencassiugdent, R2 is
20 Unsubst 'nttHé Tl asr?gﬁ of e Q%U@ﬁ&r‘ntt A8 caRSidbn withlany other

Rl is selecte rom -t group. consi sting of %1 C6 o

al mﬂlcular (a@_ec@n% 'R%né'ﬁt@?tmeﬁfP?é;WY part Ifl{tﬂg ects 22 to 28, R” is 5-7

cy@bapérkydtena)klypbemgihing -1(ZChelEDatirlsy $edavednir¢rCN,C32and O, R® is

cy 7 cycl oal kyl ene) - (C3- C12
%tlgﬁ%ngy‘lr%ersu%@]—t al kyl ene) m (C3- C12 unsat ur at ed

non ar onﬁtth%% %@glﬁtapsyp()t of th(e@gu) iment, and in combination with any other

25 Cysérﬁt@iéﬂéb@a@)no( fadoneitni embunmamummamn ite 33, R® is optionally

E g«iﬁélltzlted( Cl- 1%; grouié%/ gg‘ggt)eﬁneniﬁ} g% q%gmnggneéT -halide, —(C4-Cs

heelbwwonymmroxyl( 3 @M@ye)@n@ 206 @yl @ e msefuoroalkyl, —(C4+-Cs
hemn&reyc{oqlc; am@kyr)(cacms Cé‘ﬂ@leﬁ@lnmze%bi (&1 BRyIB®RI),~(C1-Co

o uBRA Pl sy o Tebiagh o BRI Uil R oy 1o groves setetes
30 c ofign s GuglCaakyCC+- erﬂmkqalkyl C(-Cialigaylanit gxene) m ( C3- C5
cycl oal kyhi 5™ ;(aqgcugsas%ta&)df ﬁl@%)rmbél%'eﬁt m%mbmatlon with any other

Egg%ﬁga)écqlgp«lac@ ot |@qn31tt§ntdgsr L g?l¥y| Eﬁ%&iéi’ tﬁme%t% %/ociZ é@d particular
al hgdee@eg)gmol\nﬂzuR“ -i{ ©0- CBCahlkyérel)}.eO;i‘NH\ﬁ-ﬂ@gClM@ﬂa pdriigplayly, R* is ~O-
- ( gpﬁ(@Ral V% emgr)emah%&;r é;ﬁmzé s@ilegt&ll )r&rgb 4 aﬂéikésb) -Cs alkylene)y-

ene cyc oa
35al Kt Gratsorioand = @@‘y e i{A bt‘% e’fcv@&?amh is optionally
- ( @hhérBuBsthytéene) m O (C3- C5 cycl oal kyl'), -(C1l-C3

al kylene)m C(O-NH2, -(Cl-C3 al kyl ene)m
C(O-NH(C1-C4 al kyl) and -(Cl-C3 al kyl ene) m
C(O-NC1l-c4 alkyl)(Cl-C4 alkyl). In the 39th
particul ar aspect of the enbodi nent, and in
conbi nation with any other 30 particul ar aspects not
i nconsistent, R2 is unsubstituted nethyl; R3 is
unsubstituted nethyl; Rl is selected fromthe group
conS| sti ng of Cl C8 al kyl, C3-C8 cycl oal kyl, phenyl,

~A P~



pyri m dinyl, thiophenyl, -(Cl-C3 alkyl ene)-thiophenyl,

-(cycl opropyl ene) -t hi ophenyl, 35 pyrazolyl, -(Cl-C3
wa@bkdoghensd - pyrazol yl, -(cycl opropyl ene) - pyr azoPg1/1B2006/003646

tetrahydrofuranyl, -(Cl- C3

al kyl ene) -t et rahydr ofuranyl, -(Cl-C3

cycl opropyl ene) -t etrahydrof uranyl, tetrahydropyranyl,

-(Cl1l-C3 al kyl ene) -t etrahydropyranyl, -(Cl-C3

cycl opropyl ene) WO 2007/ 072153 PCT/ 1 B2006/ 003646 - 11

t et rahydr opysan

al kyl enIg)th 6{ rﬂ%ticplﬁwspgg (’LWE%@B?%@?& ee}%é)m c%t}mﬁj]lgn with ?ny other

i npatice@r y#;pects(r@j_.ar@gnsﬁt«(yl espegially rhadigulend §dpects 1 to 12 and partlcular

(5%@&9@@ 9303/4 ‘Im“i’s)—N @J@é@éIWIene)mth R? 9yll\.‘Ioré f)&?ﬂic@ly R* is -NR-

8%1413 33 0|I%yfen mo e@%ﬁ@gla I%%ksg?gré’@%’ }ugg? Hys Bﬁé?ulgﬂy R is selected
5 (Toyne Co0s ajpy!l eéﬂeﬂ;s alkyierie).alfaiOy lalkoxylamd I-¢C+-Cs £IKYen€R-(3-6 member

al Il@férg&@l!/? %@ﬁ@l’l |§/1&%t|on§"[)(/(°&t‘}’1€rl LBSRAR. ene) oxazol yl,

lsoxazoly | soxazol
-(cycl o '5 ,tlaﬁ:)%] é)ﬁg)culaq %ﬁé ffﬂhﬁ |emb%lﬁ§f3t amddrb ﬁ(@ﬁtynatlon with any other
- ( EkHoORr abﬂe;c’(sem)lncbsmsztmt hesppdiain ydarticuléc gspecisriotwy1 2 am) particular

be [ Vb4 [ w0 . 4.
SRR IR SRS gy oo ¢
10 beﬁ BtCH-I( Zzﬁ wEvea,nmpmﬁlbf%ﬁ%HwEven (L@fe@gore particularly, R is

al Iyejécmerbmﬂchygam&)empcbwlwb)m (€4-Cs alkoxyl) and —(C4-C; alkylene),-(3-6

c [ Ry I razinyl,
( %}?[J“?% hg{%ﬁ ?@ﬁ% '% vr gsz I%n M@‘egg%t!stltu% y
( cycl Opl'ndm’ 'F@FLCHW 2sPpeiyl the wRBpEMANtRANd; iR cophinatiam ity any other
f Ubatrhﬁrar §$Hé8ttsInbUthxb%nthgls@hmpmute@ ﬁIe&ﬂ]l; adlisfunemshiuted methyl;

| ﬁ iS s?lci?oa r?rﬁ He ZRS?LH) con? ?%rn]é quj aalllll( Lc 1(8 rk? gﬂ/le%)m -phenyl, -(C5-C;

enm@alhuéﬁte) plall. i- Wn%rﬁﬂi)'ﬁa@)mﬁ% %r& cama”tyt)héﬁs -C7 cycloalkylene)-(Cs-

paCE'cQéIbéﬂfyl)a @ﬁc; §|ky|éne ﬂ@@«@ﬁ}surﬁétﬁfﬁed ﬁ%a@nﬂt.ﬁaarﬁwyaﬁ (Cy-C;
ene

o BRRE - CHeY CrRuRRY TaREOn CPesyP B e Ronlaimgh-(6-10
of m{ambemjﬂeaardaryl RQCM)NHaIRGer@) 9- 1-(Rﬁeml®r Rgterddy)RYC1-Ch alkylene).,-
20\’\’”@[1%' rﬂemkgézr'ht%tech:yclyI)’Nat (CQ—b7 cﬁ‘d@k\éené%ﬁﬁ@h{ém&r I'Ie‘ierb'&glgll ), and

from
al ﬁ;ﬁgé’ﬁ@[‘ﬁwﬁwﬁy FUbSt'I(U@%&é SRS PRSP ﬂ}/eﬁoﬁﬁgﬁi)?tlng of Cy-
- ( C1- 8yl.al -GG eYHylen ERHC-0s coychbaliky - cz(élkylm)m (36  member

I I I
?Shélf%rga%%eer&%u eu?tggrysgkg.l éﬁed%ﬁ ém%ﬂgylg G oKW, 8B Sbalkyl, -

cy il NpHaeREyNz3- FoGrelple %\Q’K@r By {Cq éfY'EE? N(C+-Cs
25al Ky eTEQNalkyD - -1 Cyeeyene) nuﬂoe@e wcJoalipl-(€{-C3alk¥fene)-OH, -(C+-Ca

?IL@%‘I&F){&)%? % ¥I 15‘:‘8[@%%%‘)(5%{ ch }Ioalsp) I?% bsaléylene
1 6A- I{r@lx@eceawmr@hemﬂalr Ct6s a%(lmn 1-Cs alkylene)o-G(O)FN(Cr-C:
al kpieoegadgydroxyl, -(Cl-C3 al kylene)m-CN, C1 25 C6

g: tglxyl E]thg?%'gpeaéflu%?ﬁs Lt@&h’e eﬁﬁg&mglgt %{i}( &&Hﬂéﬁoﬁ %th % other

303 R@Itl@ﬂeé)ame@@mmcmsﬁ@pbm ﬁcupsubstltgjfd @;thyl R® is unsubstituted methyl;
al kRY|seBr}ay fr@’tl@gr@b(&b&@kﬂﬁé'&f O@-@Qaﬂ(ﬁl%s @cycloalkyl phenyl, ~(C-Cs

S USRI I RS R SIS Sl RS- %etaéﬁyse%yg}ﬁ’my'

i s (ayglonrenyienkypyfidinylh epyrigighngt i tQJtCedalb@eanmgndmp (cyclopropylene)-
Sebﬁ%lcﬁﬂllf rtﬂﬂbhéﬁlegl(c%s aidgihe)- t@éph@ﬁylper E)}CN)%FO‘B b thiophenyl,

35a| Rmazo?yg)r CmfaéI‘I%I'eR%) pyfzagglgt3 f{I%\fScIo:%%g g eI)IByrazoI)% tetrahydrofuranyl, -(C,-

Cs alkylene)-tetrahydrofuranyl, -(C4-Cs cyclopropylene)-tetrahydrofuranyl,
tetrahydropyranyl, -(C4-C;z  alkylene)-tetrahydropyranyl, -(C4-C;  cyclopropylene)-



carbon atomthat R2 and R3 attach to, forma C3-C4
cycl oal kyl ene; WO 2007/ 072153 PCT/ | B2006/ 003646 -12

wor00787453li val ent radical selected from cycl opP@OPIB2006103646

10

15

cycl obutyl ene, cyclopentylene and -(3-6 nenber

het erocyclylene)-, R6 is optionally further
substituted by 1-6 groups selected fromhalide, Cl-C3
al kyl, oxo and Cl-C3 perfludﬁéalkyl; R7 is selected
from phenyl, 5 nenber heteroaryl pyridinyl, 6 nmenber

heteroaryl 5 contajnjng 2-3 he ero t O ecte

Ntetrghygrpyignyl7 - eRbster KerGr oA GPrRRreTS. © rigproBRner
hﬁfoﬁdhewt;l VihidadeK,i s-(©pEd onlayléne)fmidazhlgl  sicksanrenyleae)-iigazolyl,
th@a y Orgé éela‘ﬁ&%ﬁg) é@lEQﬂ)l h@l/él ggl’eﬁé)—tl@é%zolyl lsothlazolyl -(C+-C3

g;rlkllyflprgthqulazol@_r cycﬂp@p)dﬁlafge -tso@qzol qur)ﬁ X C1-03 alkcﬁene) oxazolyl, -

Iﬁﬁﬁﬁlﬁa’h@} éfxa@olﬁlr idgxagdyl,1 0(Ga-Qh akyrered-isbkazalyl, y-(cyclopropylene)-

igc:)x%g lyt.) hﬁdg g‘ngAd;/a Cfe -Cfo n Q%@%@en&&ﬁB&%ﬁyl | r(cﬁch)%ropylene
c@ntfﬂOﬁmPhwl \Amniot@wolwt ré6p+-Cop iyieBelogPzoliFralt s Istopropytene)-

| ReRRRiEbent , dlﬁydrcﬁ)enﬁbfurariyn t heg2nd phyithd-dlihgdrobspefatanyl, -

p é?ytcp OR'QP ?negg Eedn ?Uen%ol?tfranyrlic S(E;u%é‘ Ztnlt(en W élﬂllﬁe\?{ pﬁéﬂ%ﬁ and -
pdeycioptebyieriey pyriinyl, swigreim| R ois nqntl@walmsurwaf srksiiuted) K}y 17 groups

| Sefebie&RoRFkyl C1-¢Jhll£yh@1-3j'3 Gedﬂacrrbau@uérwrc:@tssmtyl of the
enbodi ment

L on W t
parti Cdl g‘e 488 ﬁé’é‘f"ﬂarna&f’e‘ft r?g%xhssen% odi enfrjlaxd A c!ggl_)‘ﬁtatlon wny other
paatticaiar ampéajs noRIncorsisknt, R o RDfp@WS WP@S@@F%WSJOPFNY'GI% group.
Cl- G g}, kdiner EHb&J}ﬁerﬂtthe Bifehi ifkEnfdn RGRREE cBpbUM of formula I,
enbodi ment, and in conblnatlgn with any other 20
particul ar aspects not (ncomsistent, especially
particul ar aspects ZNVO @gethyl, and R3 is
methyl. In the 5th pa th | ar qm#%gt of the
enbodi nent, and in co tio gaiRe_ot her
particul ar aspects pat incownSistent, espRti al | y

particul ar aspectiﬁgyi? 4, Rl is C1-C8 alkyl, and Rl
h
t

is optionally furt substituted. 25 In the 6th

parti cul ar aspect enbodi nent, and in

conbi nation with any ot her ﬂrticular aspects not

i nconsi stent, especially partiicul ar aspects 2 to 4, R
i swiphéimyl , and Rl is optionally further substituted.

In the %F hooaﬁh‘ SP'CWR* apmesh rOE Hidhe -erhrgi ment, and in
conbi na

on W th ot her artlcula
i nconsi Igt ia ﬁ@lect%fﬁgr& \\‘L’ﬁPF k)ﬁ aT( i gu?llélyrlengbﬁgug&z &‘itcg cxcloa?_léxylene)

20' Spiea il —-(C3-C, 3ylahdiy @A®) cpdiaikyl), -(Cartd aRyleha)n (Pt Cocatidajkenyl), -

éCt Iaeralgylﬂe?x%?“ E%G%Bml}& %E%ro%{]all)pa(d C%ukﬁroglﬂﬁgﬁé;t@ 95 member

b ahaiSToDK 0. (15 IR BREPSTBIRoA GBI G by SYoloakylene)(6-
pa{ 1 hiekba@' hetss @y, Sardi Rblsﬂoptmﬁw &lrtherl%’l.xbd;t@ted B3 4-6GHoups selected

SRR Pl EBma: HRk AR A i eRE-on. o

25 errﬁoalkym@the rerfdoioalkd ortBi- ﬁa@'kld‘ﬂ‘e\)m QQTCaﬁSKO@‘DhE(@ Cgglkylene)n-NHz,

30R1 each

par{d @Qlaf?{ijlerﬂﬁ#@ﬁlﬁ A tarindg, 01%64 631 lejleneﬁqs(pﬁcg ai/dlgalkyl and —(C4-Cs
i

he?@e&;& {3 ﬁlagﬁlhq%%ro%w ?anef;r csualk L and. the said 3-5
l\/bmempametemmb/dyl lisyqptioadly Buther ewéméfrd mj P007p @d%@sfrom -F, C-Cs
PC&L Q?Q@QQ&@QQ"amiémheteroaryl is selected from

pyrl I ny Rﬁnsy lndeptentlje% 39 le Cs aﬂ<yl anR61 8 |F¥ toggtﬂer with the

carbon atom that R2 and R® attach to, form a Cs-C4 cycloalkylene;



optionally further substituted. In the 10th particul ar

aspect of the enbodi nent, and in conbination wth any
w@eden721part i cul ar aspects not inconsistent, eBEEDB2a0d/003646

particul ar aspects 2 to 4, RlLis -(Cl-C3 5

al kyl ene) - (5-10 nenber heteroaryl), and Rl is

optionally further substitute More particularly, the

5-10 nenber heteroaryl is sel&cted from pyridinyl,

t hi ophenyl, thiazolyl and imdazolyl, and Rl is

option yfurt tituted. Inthe 1th partic

aspect a%f Ph& 42“5’[?8\5 lFal gﬁgcﬁeﬂ gSWb CH?JA]?R Wt hcyglogmylene
ot dyelppenidaneiapa H&6 reepee heterogclylenebri¥iis prtienally é@b@b*&@ﬁﬂltyted by
PafE b @éel&%@%h%aﬁdet 6.-8, akl o'x§an<{§3€3%rﬂu@l%alkyl

Y

5 5-cbbtamimyled hétetoeiomarsylbcted fraeNe Stand G, 17et® mpgmbed ihalgroaryl and 3-12
t %&Hlﬁlﬁr\%élteroéya%/laﬁmlé’ bptwﬁé]? fified 3adidled BN4-6Rdrolis selected from

oPigch b SPGB, S 21 b G BB e I TR e -

otbeyr particular aspects not inconsistent, especially

particu is -(C1-CG3 15
al kyl enée‘%h(@gﬂlg%%e%dgnﬂwo K (1R1 and R1 is optionally
10 f u# PheEPacsaytrslly %C&?I@%P'e 0 @'\ﬁé?rqruhxfﬂﬁtﬁrth%fﬁo the C3-Cl0
CyCI oal kthe IS pFRiuRe bgdcf of e @piRlddmEng @y in @yrbinabart yith any other

oand Rl is optionally

%rﬁe%pé%)gd?n% 'fc\égésq‘%}ﬁﬁ/'ﬁe 13th particul ar aspect of
t he enbBdhedn particuirt apReckefiibe erabIciRenhiand 'rh‘mmbdnaﬁ@”r with any other
Pagdriiduiak ABpRBPRL lroidtent, B RNSNRT. € More PSIREIHA| RYis H. Also more
partrgC |J| arR% g/stﬂ% 2 to 4, RLis C3-C10 20
S¢ %el oA i'fl yIS optlonally further substituted.
l\/br e pakntthe aff’ partiguar @ppecCH-tiw emkagimeni|akg in ¢ombinsfiecwidiyany other
f r Qmiccs |a9;$l=.rc%n‘)6|t incENbBteAb W ¥l -cHR.C| MGe padticulddyd R is H.  Also more
cycl Oh%% dciéRl]{( is optionally further substituted.
| PRy t%'s Wt ar aspect of the enbodi ment, and
i N comblnribg #0 partiguisn asgept otthreembqgiémant, mﬁmccammrswwo@ny other
in PESHsdlehy eQRERICHMHRLIaPERNREE S 8 3t R? B.mdflyl, and

OI smﬁ%%ﬂkts n%g | kyl ene%( %%5 %H cycl osg)%kenyl ), and %y

i sSROPMeYNAl Iy further substituted. In the 15th
parti culnahe & pﬁtlctulanfas;tdn’eofehmgdlbcrmml,t aan¢h ¢gmbination with any other
COSQH Qe 'a%c{é" dobinB8Rgis H‘%Epecﬁﬂv bdrfdlaRbsReReChH S, RO%s C.- R(Z:La alkyl,

|nC0nS|Stent %6§GC|3 (gartlcu ar aSpeCtS 2 fO 4,
i sa'@@ﬁept'oeﬁﬂé‘[f PleERsAutednd R1 is optionally further
25 subst i t wttaed s partidune adchofiae él‘nmdnﬂént ,amp erctontdinatibrewith any other
frg %gpec%r}l%t nQon%g[gm @%ecﬁﬂ/ Iaiagéé)egtg ?gt{n |4y§Ois phenyl, and

nconsi’'s ent
paRt WS@BH'%?"YJEHH@&?@S"EU‘?% 4, Rl is -(Cl- cs
al kyl en&])t'hé ?‘h ib@rhm’@epﬁecheﬂtﬁé ony&dingény,, andﬂdcdﬁibur}@orll with any other
opt | e c Il Yo
% 3(5 a\é e r I'{th ogggtgrgtb%%egglg éé?—{lc%la{ Qagﬁ%c E téa4 b=y is —(C4-C3
30t ealkﬁmpmrwanm is ontlenallaﬁwb?rcﬁywtaﬁ% and nor phol i nyl,
and Rl istert |p9ﬂéllla{r)ésr5ééf bhBE embdtirhéri:, LHn@Gh cdnibirdfien Wil Bny other

e R e T e R ) s
i nE€ongsiosikgare)-phapkendR | iy opsignally durihar substitdedt. s 2 to 4, RlL
is -( C31nc§e 9@¥§rlt|9.ﬁ‘érlé¥ﬂ)&[‘@f)thé 3mg&|rﬂ@rﬁbﬁ|ﬁ |m§c§n%n%bﬁ¢llvlﬂ*| hny other

tional l rther.

o530 s pospeb o ol otrReyay e e tseisA B g 10 mermber
3- h€eneryhend R tsomioyatly irthes swhstitatetl e dMdre panticularly, the 5-10 member
tetrohydrofuranyl, tetrahydropyranyl and norpholinyl,
and Rl is optionally further substituted. In the 18th
particul ar aspect of the enbodi nent, and in
conmbi nation with any other particular aspects not
i nconsi stent, especially particular aspects 2 to 4, Rl
is 3-10 5 nenber heterocyclyl, and RL is optionally
further substituted. More particularly, the 3-10



menber heterocyclyl is selected from

t etrohydr of uranyl, tetrahydropyranyl and norpholinyl,
w@ee7R12163 optionally further substituted. |n PE¢EIB2OGAN03646

particul ar aspect of the enbodi nent, and in

conmbi nation with any other particul ar aspects not

i nconsi stent, especially partigcular aspects 2 to 18,

Rl is optlonally 10 further substituted by 1-6 groups

sel ected from halide, C1-C3 al kyl, C1-C3

perhfa{e%"y@aé ks\élected fgﬁll p m@? 6?};}&’%@4‘ thlé!lo}_gr aﬁ:dl lrg’ﬁ?zo a/ and R' is

r “aspec

Kk no and
é¥gﬁ%bHFW%ﬁF mﬁW@dln conblnatlon with any other
par ti CuIhatheal@beperttlwlaﬂmtspecﬂﬁf@msersﬁcﬁmhnt %ﬁ@ﬁﬁdoﬁrﬂbhﬁtlon with any other

parp%ﬁl@l%raéspgétg o %c&‘ns%%nll%sggégglly E%rtlg ar (3 B%(i?? %l eneRg is-(C1-Cs

Opt onal % er supstr't
ungliyere t@d“%?fc%f%ﬂbwﬂe'ﬁe's Oplicrplly Aer Substiuted.  More
pambiticudryy trespee meafvett Reerearpagiseletbd fraMdoykifinyl, thiophenyl, thiazolyl

CO%‘H& mézglgl W\J IQBQQMIOﬁéllgﬂrtherps%B g?J ar aspects not

i nconsi ste aspects 2 to 19,
R6 is &ybrdpupylietss assc @i ernybogmst, anmm@ambmm with any other

pr ebicuady| asped®S nosintdsidlREL |e§;&ét::%® Mﬁélﬂw%ﬂécﬂqﬁ 1o 4N RNG - (Cs-Cs

22 f t
107 RIS EAEHE 3D RIRGF beRloo o2 8 bl Blcssiapa. more
[ n@%‘ﬁ%‘i'@'b’eme S é@sﬁ@t’ﬂb% m%ﬁerp’m"tlfﬁ selbcied aspeautidng, thioptdyl, thiazolyl

R6 ah&imida3ol, ari'ﬂﬂﬂb@éphbﬁéll?ﬂ@tﬁé’r%bb@tﬁﬁ@i) and R6 is

opti onal | S efera

sel ect ed' %rw Bir*%va&fa?ﬂ?fctwgfle{?‘?bap'ﬁwt a'ﬂfif‘FrCS'F‘P'G?tWIW'tﬁﬁﬂy other

pi PEHEUWHr rBpPectaindt iRGNsisteutp esmenialyl yarfiautar epects 2 to 4, R' is -(C4-Cs
15S UBRyibiaiteds,, Eydﬁﬁllkw fafd Rf Efoﬁﬁo"i\glllyWurﬂBﬁ u@tntﬁ%& kY Aaélcularly the

f

c§1°a‘iya§}$‘§yiﬁosef§>%f8d %%‘»MC'%%E&%@¥clq%tyb%%k§re@tvlﬁwyclmxyl and
|sRs@beﬁﬂe&”ﬁﬁ@msmﬁnmmsubst|tuted aziridinyl,
unsubst jtt egh %lcﬂaﬁj égb\él:t rof &H&%%%{: }nte}t‘llthgr%Z@X NN nat%on 8\{(}{\ gpy other
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HN (RF N~ NOCH3 O(R /CH3 HNON CH3 25 F WD
2007/ 072153 PCT/ | B2006/ 003646 -22- H3C CH3 N O/ \ H

woBg7@H353 N N-- NO OCH3 N\ | N~ HN CH3 PEIMIB20¢6B)3646

10

16

20

25

30

NHHN O(S) NFCH3 FFH3CCH3 HNO H H3C CH30 N
N/CH3 NNCHHNp (S) N\ HN (S) N3 CH3 O'CH3
trans 0-6 Ph H3C C3 I—BCCH_%)ONO NI N- M | N
HN CH3 HN ,CH3 HN (S) N HN

HHICCH3 NO N~ NO/CH3 HNO(S\ CH3 N and ~SS

(S N\ OCH3 CH3 F F

In the 28" particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 1 to 22, R® is ~(C4-Cs
alkylene)-phenyl, and R? is optionally further substituted. More preferably, R® is ~CH,-
phenyl, and R® is optionally further substituted.

In the 29™ particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 1 to 22, R® is =(C4-Cs
alkylene)-(5 to 12 member heteroaryl), and R® is optionally further substituted.

In the 30" particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 1 to 22, R® is —(C4-C3
alkylene)-(Cs-C+, 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 particular aspects 1 to 22, R? is selected
from C4-Cs alkyl, C4-Cs perfluoroalkyl and C4-Cs alkoxyl, and R is optionally further
substituted.

In the 32™ particular aspect of this embodiment, and in combination with any other
particular aspects not inconsistent, especially particular aspects 1 to 22, R is —(C4-C3
alkylene)-(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 aspects 23 to 32, R® is
optionally further substituted by 1-6 groups selected from halide, hydroxyl, -CN, C,-Cg
alkyl, C4-Cs perfluoroalkyl, C4-Cs alkoxyl and C4-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 formula llla:

R2
N~ " R o RO
\ / N/ZL /C/
NH ° I-:IS\RS
)‘\w
O .
lila

The In the 35™ particular 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 llla of
higher than 80%. Preferably, the compound has an enantiomeric enrichment of the

enantiomeric isomer of formula llla of higher than 90%. Even more preferably, the



5 or a pharmaceutically acceptable salt thereof. In
anot her enbodi nent, the current invention provides a

w@eowpomna sel ected from the group consisting BPET/HRM6/003646
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CH3 H3C CH3 H N O POH3 NON4NNHNN\ I HN CH3 HN

O(S) NHNO (S) \ CH3 \ ~ N~ WD 2007/ 072153
PCT/ | B2006/ 003646 -23HNH3%:CH3 O~ ~NFI3CCH3 p
N NHNGCH M | NA p H3 HNTS) NHN(S) NOGCH3 CH3

NF H3C CH3 HH3C CH3 NN NON O O CH3 NI\I—~| HN(S)

N C'_cﬁno HNO%WC@% Frﬁ&ﬂ) { la llla of

HICESH NS 3" &" ISk r%e”c' H{SN" B §°"%3

CHBgheCHBNE@R) HBC CH3 N NN- H3 O( C HN S N X

CH3 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 =O-, ~NH- or —
CH,-; R' is selected from the group consisting of C1-Cg alkyl, phenyl, -(C4-C; alkylene)-
phenyl, -(cyclopropylene)-phenyl, Cs-Cyo cycloalkyl, -(C4-C3 alkylene)-(C3-Cqo cycloalkyl),
3-10 member heterocyclyl, -(C+-C; alkylene)-(3-10 member heterocyclyl),
(cyclopropylene)-(3-10 member heterocyclyl), 5-12 member heteroaryl, -(C4-C; alkylene)-
(5-12 member heteroaryl) and —(cyclopropylene)-(5-12 member heteroaryl), and R' is
optionally further substituted by 1-6 groups selected from F, Cl, hydroxyl, CN, C4-Cs alkyl,
C4-Cs perfluoroalkyl and —{C4-C; alkylene),-(C+-Ce alkoxyl).  Preferably, R? is —(C4-Cs
alkylene),-NRPRY, wherein each R? and R? is independently H or C4-C; alkyl. Ever more
preferably, R® is selected from —CHy-N-(CHs),, -CHx-NH-CH; and —CHz-NH,.  Also
preferably, R® is —(C+-Cs alkylene)-NRPR?, 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 substituted by 1-6 groups selected from halide, C4-C; alkyl and C4-C;
perfluoroalkyl. Also preferably, R® is selected from the group consisting of C+-Cg alkyl,
phenyl, -(C4-C3 alkylene)-phenyl, 5-6 member heteroaryl and 3-7 member cycloalkyl, and
R® is optionally further substituted with 1-6 groups selected from F, Cl, C4-Cs alkyl, C4-Cs
perfluoroalkyl, -OH, C4-C; alkoxy, -(C4-Cs alkylene)-(C4-Cg alkoxy) and CN.

In the 37" particular aspect of this embodiment, and in combination of any other
particular aspects not inconsistent, R* and R® forms a unsubstituted cyclopropylene group.
In another embodiment, the current invention provides a compound selected from

the group consisting of
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In ancther embodiment, the current invention provides a compound selected from
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In another embodiment, the current invention provides a compound selected from
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acceptable carrier. Exanples of such conpositions are
descri bed bel ow. In sone enbodi nents, the present
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conmpound or pharnmaceutical conposition of the present
teachings. 25 In sone enbodi nents, the abnornmal cel

growh is cancer, including, but not limted to, |lung
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be substituted or unsubstituted. Typical substituent
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15 bonds can be conjugated or unconjugated. A C2-Cl2
al kynyl group may be optionally substituted by at
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Exanpl es of typical nonocyclic heteroaryl groups

include, but are not limted to: N O UOON) pyrrole
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“Unsaturated nonaromatic carbocyclyl” or “nonaromatic unsaturated carbocyclyl”
both refer to a nonaromatic carbocyclyl, as defined herein, that contains at least one
carbon carbon double bond or one carbon carbon triple bond.

“Co-Cy3 alkenyl” refers to a straight chain or branched unsaturated hydrocarbon
radical having from 2 to 12 carbon atoms. A C,-Cy, alkenyl group may have one or more
points of unsaturation (i.e.- one or more carbon-carbon double bonds). In the case where
C,-Cy; alkenyl has more than one carbon-carbon double bond, the carbon-carbon double
bonds can be conjugated or unconjugated. A C2-Cyz alkenyl group may be optionally
substituted by at least one substituent. Suitable substituents on a C,-C4z alkenyl group are
the same as those described for a C4-Cy alkyl group. Examples of C,-C1; alkenyl include,
but are not limited to, ethenyl, 1-propenyl, 2-propenyl, 1 -butenyl, 2-butenyl, iso-butenyl,
and the like, including substituted forms thereof. Further, the term "alkenyl" refers to a
straight chain or branched unsaturated hydrocarbon radical having from 2 to 20 carbon
atoms, or 2 to 12 carbon atoms, or 2 to 8 carbon atoms, or 2 to 6 carbon atoms, or 2 to 4
carbon atoms. An alkenyl group may have one or more points of unsaturation (i.e.- one or
more carbon-carbon double bonds). In the case where an alkenyl group has more than
one carbon-carbon double bond, the carbon-carbon double bonds can be conjugated or
unconjugated. An alkenyl group may be substituted or unsubstituted. Suitable
substituents on an alkenyl group are the same as those described for a C4-C1zalkyl group.

“Alkoxy” or “alkoxyl” refers to —OR® wherein R® is C4-C, alkyl, C»-C1» alkenyl, C,-
C42 alkynyl, C5-C1 cycloalkyl or (C4-Cg alkylene)-(C3-C+, cycloalkyl). A “C4-Cq, alkoxy” or



(benzotriazolyl) (pyrrolo[2,3-b]pyridinyl)

(pyrrolo[2,3-c]pyridinyl) (pyrrolo[3,2-c]pyridinyl)
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(1 oefohad (leaﬂaJrQM]aﬂ@demoﬂ Rﬂmhc) Rq §|H ~Al“WalkPbemino” refers to an glkylamino

10! NLRIBRXI A Akt DhEIRRUL e ehe e (1 qgﬁgqy;@gmm Yordrs to an
i s@'ﬁﬂ?’ﬁ'@P Ofpup &aﬁ?ﬂﬂFﬁ"ﬁé toi0 mm ateres. (qui nol i nyl)

( i soqui MotCpykyny( eéfere@d & Biydight 6@4@9&5@%@& h\']b‘?éczalrdﬁg N having

or}1 2 1\2 ﬁ%rbon él\loms afd ?Nﬁaésﬁﬂr%qﬁrﬁoalc:ﬁg)on gﬁ)&ﬁﬂnﬂd& the; A% \)/here Co-
( pﬁtzﬁs&ﬂyazh fﬁ\;l more thap- engptarieprcadhomydodble bond, the carbon-carbon double

15 ( 1bohd8 aphtdeyddnflight¥d br GhdonjugdbdY @ ¢ N2 aNer/I Iélroup may be optionally
substituted by at least one substituent. Suitable substituents on a C>-Csz alkynyl group are
the same as those described for a C4-Cy» alkyl group. Examples of C»-Cy, alkynyl include,
but are not limited to, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, and the like,
including substituted forms thereof. Further, the term “alkynyl" refers to a straight chain or

20 branched hydrocarbon radical of 2 to 20 carbon atoms, or 2 to 12 carbon atoms, or2to 8
carbon atoms, or 2 to 6 carbon atoms, or 2 to 4 carbon atoms, and having at least one
carbon-carbon triple bond. Alkynyl may be substituted or unsubstituted. Suitable
substituents on an alkynyl group are the same as those described for a C4-Cyz alkyl group.

“Amino” refers to —NH,.

25 “Ce-Cyo aryl” refers to an all-carbon monocyclic ring or polycyclic ring of 6 to 10
carbon atoms having a completely conjugated pi-electron system. A Cs-C1q aryl group may
be optionally substituted by at least one substituent. Suitable substituents on a C¢-Cy aryl
group are the same as those described for a C4-Cy, alkyl group. Examples of Cg-Cyq aryl
include, but are not limited to, phenyl 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-electron system. The aryl group may be substituted or unsubstituted.
Examples of aryl include, but are not limited to, anthracenyl, phenanthreneyl and
perylenyl.

"Aralkyl" refers to alkyl, as defined herein, that is substituted with an Ce.10 aryl

35 group as defined above; e.g., -CHphenyl, ~(CHaz)ophenyl,  -(CH,)sphenyl,
CH3CH(CH3)CH,phenyl,and the like and derivatives thereof. A C4-Cs aralkyl refers to a
C4-Ce alkyl that is substituted with a Cg-Cyo aryl group.



1, 8-napht hyri di ne 1, 5-napht hyri di ne 2, 6- napht hyri di ne
2, 7-napht hyridine (1, 8-naphthyridinyl)

w@ o30reapht hyri di nyl) (2, 6-napht hyridi nyl) PCT/IB2006/003646
(2, 7-naphthyridinyl) NSINN-~NN L N\ N NN
pyrido[ 3, 2-d] pyri m di ne pyrido[ 4, 3-d] pyri mdi ne
pyrido[ 3, 4-d]pyrimdine (pyrigdo[3,2-d]pyrimdinyl)
(pyrido[ 4, 3-d] pyrimdinyl) (pyrido[3,4-d]pyrimdinyl)

N, NN~MN XN\ J NN pyrido[?2, 3- d]pyrinidine

( %;'r ﬁgg?HgfeR%fgl{y?@H& igg)[l ds. d&ﬁ %yl{oe?eéT Qﬁat &5 S“ﬁ’Stft'jted with a 5-
( by TRRS" Bt SPBY | G199 53 ~GHEMRINY ASHNsPAIIdiny, -(ChgJimidazoly, and
py rtheniilko [abd 4ietllapyssi thibrdbMea Wmmef&’c{a?au%rl béf&}é 8% BEC, alkyl that is

ri rgugscfltﬁec[afﬁ%fn(#yi lhg%lge?ha?roFryH)%” m di nyl)

(pyrazi idin ]pyrazinyl)
Y pyri ni dopterosyd]elers i aimepeoycliprXoesn/ 0B2dre@ of 5 to 12 ring atoms

PC'BbhtBﬂQQG{nQOWGhree f fodraingr RadrdfNRd isClectOd from N O, and S, the

h f er noc clic or
qgr% ﬁ ﬁ% ﬁr&%atoqgr O?nln ét%‘g»ﬁa? vgﬁﬁ COWRE’? é\y ‘ﬁ%PP%}?H a_x -electron
to S&S'f?mnngwiﬁé witeouh dimisationt @fn@sg@t@weuetérpwm dioupsOare pyrrole,
andurgn, thibbRepE ORlidLye! b)éézolé’rthlajitﬁ’é eﬂy%cibfl@l WridinBBYyrlicis, quinoline,

1R %°8‘H'8%1”FcE}L&!I“Fc"e%S@?& ﬁf&Z@Poa%F%f?ﬁZOl?o AR hpigtparvharoup may be
COWHD%‘tL@dyOFGUﬁPQFQMGQd TicH wb:ﬂmentsnnelqmt @y, aliphatic, 3-10 member

H@ﬁ‘éi%?d% NI CHLEd rfember arylhﬁ&n@é QRWS N, NIQanCIQeC%@Séb%ﬁt SHNR,, -

s sub&ti tuents incl
ar e # i ?)l%%o&f '80%1861'32 -SPNB 2R PNR:.GUheepinR iy 1o aliphatic, 3-
ar yiD mefbgOheterecyiolgl; Catp wiyl, SHalviethber heldoaryINH2, NR2, - CN,

C(R @E[ila maggﬂ aci aple roa n S stable 10 be
- S(IZR wher erl n Fz‘é]ya gflt Er g&ﬁ cf<ﬂ é) ‘33[8@81 rr%lﬁg?hﬂy table to b
hetag?%ﬂ} ] 9|°°m%*mé1<2§ they ipyention, {@ymUlsierirtp hireTasgHipl copposition

Ex anp besseqfentheddntistedd tvet piriet yrolegh tr@mﬂps i ncl ude, but

i S e o et B R L e e gjes

(oxwanylx’s(thl aranyb) (aziridinyl) (oxet nyI)
(thiatanyl )y (azeti dynyl) (tet@drofur S NOQ \y

v CO) te ydr ot hi ene pyr di ne te hydropy

tetrahyqgebibi opyrapmn(t et rahygdnaiai ophegyl ), idazol
(pyrrof glrayh) (1 etiraiyar opycadprbay e I(?(]rllic?elz;o?yl)
(tetrahydrothiopyranyl) N OUCQ )é pi1 peri di ne

1, 4-di oxang 1, 4- oxat hj ane nor ph I|ne 1, 4- ithiane H

(pi peri di N (1, 4- &lanyl ) (¢, Ay oxat hi @/‘}7) (_N‘N
(mor phol i (1, 4- i anyl) ON N \ N
i§oxazole oxazole isothiazole thiazolyl 1,2,3-triazole
20 (isoxazolyl) (oxazolyl) (isothiazolyl) (thiazolyl) (1,2,3-triazolyl)
N 0 |
~ O\ /O\
W N N N
N—N N N— 7
1,3,4-triazole 1-oxa-2,3-diazole 1-oxa-2,4-diazole 1-oxa-2,5-diazole

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

0 s. s, .S
N N NS
E—Z Q—Kj EJ \ //N

1-oxa-3,4-d igzole 1-thia-2,3-diazole 1-thia-2,4-diazole 1-thia-2,5-diazole
(1-oxa-3,4-diazolyl)  (1-thia-2,3-diazolyl) (1-thia-2,4-diazolyl)  (1-thia-2,5-diazolyl)
25



(NN) CS NCUO H piperazine 1, 4-azat hi ane oxepane
t hi epane azepane 15 (piperazinyl) (1, 4-azathianyl)
w@ oooepzyd ) (thiepanyl) (azepanyl) O O O S CQ/IBRPOED03646
O S NH S 1,4-dioxepane 1, 4-oxat hi epane 1, 4-oxaazepane
1, 4-di thi epane (1, 4-di oxepanyl) (1, 4-oxathiepanyl)
(1, 4-oxaazepany) (1,4-dithiepagyl) S NC C NH NH HN
1, 4-t hi eazepane 1, 4-di azepane tropane
(1, 4-t hi eazepanyl) (1, 4-diazepanyl) (tropanyl) WO
2007/ 072153 PCT/ 1 B2006{,003646 -38 Exanpl es of
partially turat ed Neterocycl gr oups |mglude butpn
are not |i d to: No 3, 4ﬂ§%ﬁydro ZWEEZJan [;;7
5, 6- dlhydrd*ﬂ$+pyran ﬁFprran
(3,49 Pl 2ot )l S, O et o- 2SN oy

H- pyr amyia-3, M dizbhi)y 13 4-t ,{ drop midir
2,5, 6-tetrahydropyri di ?12 (%9 M X 3}”@'%' (pyrimidiny1)

(2

1,2,

(1,2, 3, 4-tetrahydropyridi nyl)
(1,2,5,6 rahydropyf™j nyl) 5 A "diradical" refers
to a group that has [uo open val ences and is further
connected Nto two ot hey groups Exanpl es of diradicals
are, butpyerieenot |igkkee ta -CH2-, -0- Wien "ene" is
added af(P¥#zinyhe ° y|frlaﬂﬂiylthe end of any of the
previously defined terns to forma newterm the new
termrefers to a diradical forned by renoving one
Shydr ogeRxampianof bioywit Ihm«aroaxryl@'rcnah intledenbof ar&\h&ttﬁmtém new

term derixed from Kor exanp 10 an al e ref-rs
to a di r gr o@ pd VI u ydr
at om f r omAANg al k p an "'

refers tb@nﬂfuqénvafe%otmg i cal H er| ved
pnene in ole nZl
I enovi Ngoengdigrahly) ophéti) T [iiohyiet h enz Iﬁarquaézolyl)

of such diradicals include, "but are not

aIkenyI ﬂlkynylen | oal kyl enylen
heteroc' het ene an on ronatlcm;;;;f>
unsaturated EarbocyclyNen , Which a e ﬁhrlved fr

al kenyl| ben@!)tlka\é O% 9§ ridine pheﬂ' a

neoroatiteuyd g e A Rl e
respectively. For exanple ‘cycl opropy ene”

both , and V For exanple, "Cl-C2 alk |lene" refers to

all of t ol  owi ng; ~CHR-, -CH( -_@nd ¥
- CH2- CH2{. "[ox®" referE;;%:ay oxyger]| do b@g bond | N
subst it uthéh"N 20 " Hyd Nor "hydm "Nboth re /

to -CH
pyrrolo[3,2-blpyridine  imidazo[4,5-b]pyridine  imidazo[4,5- -c]pyridine razolo[4,3-d]pyrid
(pyrrolo[3,2-b]pyridinyl) - (imidazo[4,5-b]pyridinyl) (imidazo[4,5-c]pyridinyl) ?gyrazolgm 3- A]pg;:d:gsl)

H H H
l N N\ N7 N\ N\ N\ —
N Y/ N I / N I N NH

pyrazolo[4,3-c]pyridine pyrazolo[3,4-c]pyridine pyrazolo[3,4-b]pyridine isoindol
(pyrazolo[4,3-c]pyidinyl) (pyrazolo[3,4-c]pyidinyl) (pyrazolo[3,4- -b]pyidinyl) (isoindofyl)

N _N \
Co Ly o O o
N N N N7 N7

indazole purine indolizine  imidazo[1,2-a]pyridine  imidazo[1
ir r ,5-a]pyridine
(indazolyl) (purinyl) (indolininyl) (1m|dazo[1 2-a]pyridinyl) (|m1dazc£[1 5- a]?gyndlnyl)

10



"Perfluoroal kyl" refers to an al kyl group in which al
of its hydrogen atons are replaced by fluorine atons.
wo aprioznsd " or "optionally" means that the subBerB20ed/0p3646

descri bed event or circunstance may but need not
occur, and that the description includes instances
where 25 the event or circumsfance occurs and
|nstances in which it does not. For exanple,

"het erocyclyl group optionally substituted with an
al kyl grou ans that the_al kyl may but need not be
present, gEET?ﬁ; descriptipn |ﬁ6 udes si ua'T s where
t he heter osytibpl group WO 2153 N \jﬁ

PCT/ 1 B20QAL Q03646 1739 1iSaSHEs %gﬁg mnth n_al k
group an r&borg[waé%&é%eww%eyrr%ﬁh ]535' VB O] ﬁipéﬂﬁldrfﬁ)
not subst ad with the aIkyI group V%en a group 1s
optlonal Bubshi t ut "optionally further

substitute 0 ub;lituents, it neans the
hydrogen atons” of thi's gNI up, except when the group

itself i |ee§g§grr K‘j‘ﬁg%m @ e)re pernissible, is

substituted {fents. For exanple, such

definiti®o P group 2R , Cl- C3_4 and pheny N
and R i s ioaIny B bstltu byngr )
sel ected ¥rom™-F, oxo an C3 per f Pyor oﬁﬁWyI" [

i nt endedquinaat R is 1) iddquidomeen R i s HyimnRineannot bequrnazolrne
further @titinit ut ed); (Jauighin®3 al kyl  (©pidignal |y  (azaquinazoline)
further substltuted by 1-3 groups selected from-F,

oxo and erfluoroal kyl; and 3) phen I‘optionally
10furt ukﬁtltute N gr oups\Se ec dfro A
and Cl - or oal Ky OpiN onal b tion o 7
0X0 does not appl when R i s phenyl becau§e no srngle
MOmof nI @ﬁ ess thioa nanmmeMm
to be s stltu eg by OQQ FE =0 BbheEP HX%&me) (1,7-naphthyridinyl)
" phar maceuti cal conposrtlon refers to a nrxture of

one or no Wiz:ﬂ:;:descrlb <in,

physi ol ogji ca Iy/pharnaceutlcal y accepta Ie alts Egili:j
sol vat es, es or t hereo Not her Ny =N
chem cali sGREmIORRBL S,  SYGHLRS

physi of G mabbwimbar mabec sy acSSAE iy 1 efGhaphiyridne
and exci pients. The purpose of a pharnaceutica
conposition,is to facilitate adnrnlstratlon of a
conpound t a b anism As“U hereln 7

" physi ol ogi pharnaceutheal cceptable arrle/J

refers to a car |er or diluen t does not cadseN

si gni f i eade3.2-dlpirimaing on tmmam4%ﬂ imidsen and pgl@es, 4RI rimidie
abr ogat &YIRE2SIPYIMYRal  REPHACPYEIENYDr 0pdpwitaiit-dpyrimidiey!)

adm ni ster C ound. A "phagmageutical ly acceptafp Ie
exci pi ent” re erd to an ineft bs ance addedeb a
pharnaceut np05|t|on er facilit

adm |str a conp ound, Ex& npl es, mnthout

limitat qz nggﬁf jent £ g yggmear |unrda?($ parazine
10 cal ci um phg[:s2 i vlarl ouﬁjd@ : raz'"iﬁ'ﬁ B {} b]pyraz'"y')

st arch, derlvatlv tin, vegeta

and polyet<%i§5§§425 gl ycol iéffged her ei n, Nm

" phar maceu a m acceptable refers to t /J

salts thag re%aln t he blologlcal ef fectiveness an

pr oper t pyEsides.4-tlawsimigine ent  wycwEpastlpyrGiveh s al pySmido[4,5-dlpyrimidine
i ncl udeF yr(’l‘3°f5§@ﬂpé1r' Dt i dRyreEelRS: bl ¢ arfpmidol4,5- C]i?gynmldlnyl)
obt ai ned by reaction of the free base of the 30

parent conpound with inorganic acids such as

hydrochl oric acid, hydrobromc acid, nitric acid,
phosphoric acid, sulfuric acid, and perchloric acid

and the like, or with organic acids such as acetic

acid, oxalic acid, (b) or (L) malic acid, naleic acid,
met hanesul fonic acid, ethanesulfonic acid,

p-tol uenesul fonic acid, salicylic acid, tartaric acid,
citric acid, succinic

&)



acid or malonic acid and the like; or 35 (2) salts

formed when an acidic proton present in the parent
weowpoma either is replaced by a netal ion, BCOIB20@1003646

al kali nmetal ion, an alkaline earth ion, or an

al um num i on; WD 2007/072153 PCT/ 1 B2006/ 003646 -40 or

coor di nat es Mﬁth an organi c base such as ethanol am ne,

di et hanol am ne, triethanol am ne, tronetham ne,

N- et hyl gl ucam ne, and the like. "PK" refers to

[ eCEPt OPHRERER B! AT ARBE AT Ry ctB B3GR ERLp having

Ki hase

selfroﬁ]etj' u'?ét?ﬂuat?ay k‘f"'heé %EOT é‘F‘P(%)"”g gompsERINeigrPaspMs erlected from N,
" Mt @haSi. nifbtereligreis” bo“Heteeocatlyremay aled heve td@eorcrﬁﬁraldww&bonds

aCtHoWb\'}éf qfletergglgy?chc"(;l;}(%et@%g PG nbi nBR LI SY

lating refers to ivat1on of th Co@ﬁ@%fy pqrpgated pi-
acteréﬁ franys e”RTkgt?foa'@Y‘F@ arndleemgclyl peasf eﬁr alhﬂsy’fu’ten@r unsubstituted.

ac {Tynieet pastitoents inbluds, but@re mikt lirik t6,a8,ad,ydlbRatic 340 Méﬁtb(er%f'yl 6-10

T BnaEri, 19 ST AR08y MEGAL bt B Por

caonpound
exé&éfa‘v“ SOy Wherpip & p SinCyo, alltyh 8- 10 mietiet hegeroaflyt BeCiodfy, 5-10
camhtjobnttetematrylw ty of RTKs, CTKs and STKs. "Catal ytic

activit e r at 0 | ati on of
Ot yr 0Si ngxaunﬁr{gés Jf§%t5rgteh ?tieroc%ciyégroaéj grg J“e IEL}{iaﬁ;d]oF %{ed ty¢
RTKs and/gr CTKsg or t@phospho&yl ati Qn of serine ando
threom neunder Aﬁhe [ uence irect jor i IF’ect 0
STKs. " @gmb@act wnghne I €bffife t 0 oREHDIT Aaft C%g“@d tQttahydrofuran
the preS¥RYY egofamiys @amthyn (oastgel) (thldanPK (bRaEtyh efetrhiydrofuranyi)
such a manner that the conmpound can affect the
catal ytic activity of the PK eitherodi rectly, i.e.,
by interactisfg with the kiNqase itseld,>or indi %tly,
i.e., bylncting W t not her | ecule o i ch
t he cat c _activity of the kinase I's dependent.

iophen oli DW N r othiopyran
i Sl Seaton B i,
test tubeH cont actlgg rmy |nv8l ve onI y A corrpound and
a PK of {'nterest (TII/H;L may|£ | ve 20 l e cell
Cells E\,;Fso be tai ne gr own cel | ijre
di shes and cont act ea npound |9 t hat

envi ronﬁﬁﬁp é’,‘r?y, d’%‘)’(agg'pt%‘ Xat &W@ abimereh Inq)g gl 4-dithiane

particular compoun 'anyl'-)>K ém?rp ey di L8P
i.e., the};]CSO of tHTe conpoung can be determ nedH

before @seYof conE: g}wds in with conpl e¥
living o i sms i t enpt or cells outS|Ae tée
or gani sm [tiple et hods e t, and wel | -k

t o thosgpedeink| €di i-afBife 25 Sebanet O JQhigdafe PKsS i

15 cont act (pirpratinyt) he(mezqﬂmnmis {orephriydi Ng, (thizpdnyinot | karffja
to, direct ceI |  mcroi 8] ection and numer ous
transrre r carrier n| ques. " |tro r ef to
procedu rforned Qra aruﬂmgr nvi ronment such
as, e.g., Q\nthout ation, in a“te8st tube or s
cultur e1,4vaichepdie ' In yw)gth,eggieers qQOQgEk&grqaur es14 epane

per f or nBd-digkerhivh a | (1viorghiepag@ni SM, 666G egtyl) Wi { ,epany|)
30I|mtat|on a nouse, rat or rabbit. "PK related

di sorder, PK driven d| order," ang\"abnormal PK
act|V|ty refer to acondltlo acteri zed by

i nappr opr Y z\r ly, over, PK
catal ytic ac IVI ty, vvher che pH‘Ntl cuI ar PK can be an
RTK, a #reran  STK1,4{dlazgppreopr i at gopagat al yti c

act|V|t& ééﬁ“ﬁﬁvge asl4trzereadul t ofoednyher: (1) PK
expression in cells which normally 35 do not express
PKs, (2) increased PK expression |eading to unwanted
cell proliferation, differentiation and/or grow h,
or, (3) decreased PK expression |eading to unwanted
reductions in cell proliferation, differentiation
and/ or gromh. Over-activity of a PK refers to



WD 2007/ 072153 PCT/ | B2006/ 003646 -41 either

anplification of the gene encoding a particular PK or
w@edotisdbn of a | evel of PK activity which cBECI/IB2006/003646

correlate with a cell proliferation, differentiation

and/or growth disorder (that is, as the level of the

PK increases, the severity of_gne or nore of the

synptons of the cellular disorder increases).

Under-activity is, of course, the converse, wherein

the 5 sevghbb cellula

di sor der |n%):rée/g](s)éearﬁet‘)ﬂg?tj %Etu e‘%/ozrllewrpwc ﬁlna’g.%s "?C' d% l#are not limited

decteases. "Treat", "treati ng" and "treat rrent refer

to a nethod of0alleviating or ab ating a PK o

medi at ed cel I@ di sorder and/E its attenda

synptoms. Wt gard particul a cancer, t se

te:rjrrs ZI tJ%r?gg‘n éfhat Lhe libdfe expect an(:ybof2 an ;

i ndi vi dys th ag %%3{}4 e 4 'M¢Please

or that l{one or rmgréen))c{)y:‘ the(ss V 0 IIl)he gﬁgpé(ra@%

wll be reducé:pl "Organi snt refelﬂs to any I|V|ng

entity conprigedyof at |east ong'cgll. A living
organi smcan e as sinple as, f exanpl e, a single
eukariotic cell” or as conplex as manmmal , including

a human 188i4rgrahyt®pirifiiner apeukssadikyydepfriaied i ve anount ™
refers foPPhEraNEGRUIMINYGDT  t He2 RiRRIVAPYisiyhg

s5adm ni shedgiediciihictdis 1id dronQhét‘ﬁ&@thoQ)péPVQerﬁée gt is ﬂf?tﬁca%ronnected

er rder bel ng trea
P e oSt B e o s e D et imih G, -0
t her apeWithet agney issddded tafterethe dytbainthe reafl @f any of thBakeviously defined

anﬂalpkﬁi oMk rﬁ'@\ﬁteﬁ% ﬂh@@i\%\k tHereRrs tchﬁ gfrgc!uéa‘P%ng%b I(§movmg one

ﬁ’?‘]ﬁ‘%g{e[‘ ﬁgm‘h" ‘g'g I}tgr\% ﬁa\ﬁfqu the) pew @(rpéiﬁ{lved from. For example,
10pr a1 elkdeneyretsroiop dlga)dlcbngmlp fomeddast @fbding 6 hydidyeR iatdnBom an
t Oalﬁﬂ %uﬁéﬁ@fﬂgt 4 trMyle'né refals QUL AR I%ﬁ’t rgcﬂ% éﬁé— ger\vede(/?nh bemovmg

pr ef er st oppl n funor gro
t 0OFoNETERT ale me lef'\é%@%@mp'%ﬂ @frﬁuﬂatﬂlravg:)alsom@derbut are not

m)hrmted 250sy mpértylme as sliociylahed d@d:lbi]k}llefh@ C gRdilene, heterocyclylene
NPéiérBQrg/Ibﬁw anggmﬁro%ﬁce Xéarlg?tgd carl t8$31% yi (?Q%l’ &@gqh n@'e éienved from

of contactin
15 hafli§ry, P'5¥”VPRYCIOH’M Bl Gelerosyclyl deterretianst fhewsroratin ubsaturated
a change in cell phenotype, in the catalytic activity
of a PK or a change in the interaction of a PK with
natauasycibi melipagivelar t Frerexample httyclofespyfent” pnseryiveth or—  and
detecting such effects are well 30 known in the art.
The ect is selected froma change or an absence of
changeé in EOft%ﬁmplepﬁeﬁoalWe wfechtarag ef toe fotlbgiegn CECH, -CH(CH,)-
clwmgeHi-OH;.he cat alytic activity of said protein
ki nase . Al 1y e or siegce of change in the
i nt er act o 6? ?ﬁ“cgf"ét??l WdnzLesuWhrptitfion: nat ur al
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PK-nmedi ated 5 signal transduction process. A change
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that retain the biological effectiveness and properties of the parent compound. Such salts

)]

include:
(1) acid addition salts, which can be obtained by reaction of the free base of the
30  parent compound with inorganic acids such as hydrochloric acid, hydrobromic acid, nitric
acid, phosphoric acid, sulfuric acid, and perchloric acid and the like, or with organic acids
such as acetic acid, oxalic acid, (D) or (L) malic acid, maleic acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, tartaric acid, citric acid, succinic
acid or malonic acid and the like; or
35 (2) salts formed when an acidic proton present in the parent compound either is
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum ion;
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group to give conpound I(c). This can typically be

done by treating conpound I(b) wth Boc agent in the

10 presence of a base. A typical condition is to treat
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to a ect a PK related disorder, i.e., the ICs, of the compound, can be determined before

use of compounds in vivo with more complex living organisms is attempted. For cells

1

outside the organism, multiple methods exist, and are well-known to those skilled in the
25 art, to get the PKs in contact with the compounds including, 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 limitation, in a test tube or culture 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, i.e., under or, more commonly, over, PK
catalytic activity, where the particular PK can be an RTK, a 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 and/or growth. Over-activity of a PK refers to
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25 conpound I (k) is renmoved to give conpound of

formula |I. This can typically be done by treating
weowpoma | (k) with a base. A typical reacti onPCT/IB2006/003646

condition is to reflux conpound I (k) in dioxane and

DCM in the presence of 2-3 equivalents of LiOH
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bases which formnon-toxic salts. Exanples 20 include
the al um num arginine, benzathine, calcium choline,
di et hyl am ne, diolamne, glycine, |ysine, nagnhesium
megl um ne, ol am ne, potassium sodium tronetham ne
and zinc salts. For a review on suitable salts, see
"Handbook of Pharmaceutical Salts: Properties,
Sel ection, and Use" by Stahl and Wernmuth (W1 ey- VCH,
Wei nheim Germany, 2002), the 25 disclosure of which
is incorporated herein by reference in its entirety. A
pharmaceutically acceptable salt of the inventive
conpounds can be readily prepared by m xi ng together
sol utions of the conpound 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 of
ionization in the salt may vary from 30 conpletely
ionized to al nost non-ionized. The conpounds of the
i nvention may exist in both unsol vated and sol vat ed
formns.



The term "solvate' is used herein to describe a
nmol ecul ar conpl ex conprising the conpound of the

w0 pooeitileh and one or nore pharmaceutical |y aceepiB06003646
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solvent nol ecules, for exanple, ethanol. The term
"hydrate' is enployed when the solvent is 35 water.
Phar maceutical ly acceptable sgiyates i n accordance
with the invention include hyd#ates and sol vat es
wherein the solvent of crystallization nmay be

i sotopically substituted, ﬁﬁ% D20, d6-acetone,

d6- DMSO. WD 2007/ 072153 Pé?f? 5606/003646 -48 Al so

i ncluded within the scope of qge i nvention are

conpl exes such as cl at hrat eg Rug- host i ncl usi on
conpl exes wherein, inewpotnasf te-dobe af orementioned
solvates, the drug and hosF aré present in

stoi chionetric or non<stdidhi onglri c~anmounts. Al so
included arg co exes of the drug contgi ning two or
nor e orga,qic3 Rd/ or i norgani c conponents 5 which mayR;

be E,stdi chi 0Eic or non-stoichionmetric anunt N Re
The resul compl exes may be ionized, parkPtN,_| NH

i oni zed HNQr_aqRy i oni zed. For a review of such

conpl exes, [see J Pharm Sci, 64 (8), 1269-1288 BN 1
Hal ebl i an %ﬂugust 1975), the disclosure of which is‘

i ncorporated herein by reference in its entirety. Al'so

wi thin the Bgqpe of the inVenkion are pol ynorphs,
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compound Derj vatives conpotinds of the inventl R
whi ch QVB”Iittle 5 K arnaqglwgigah/ébtugmty 4
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converted ﬁnto the inventive conpggﬁaggk%ér exanpl g,

by hydrol yti¥c cl eavage. Such derjvati vé&s ark referrgd

to as 'prodRygs' . Further i nf or rfieli on on 'he use o XRe
prodr;?s, € Pound in 'Pro 15 drugs as Neysle-N N_{
Del FiQerN Syist Vol . 14,| ACS /Synposi um Series (¥ -
H guchi and W Sfklla) and "Bipreversible Carriens_iLo ¢

oché7¢

i scl osufes

Drug De8Nge© liper ganon Prelss, /1987 (ed. E B

Aneri can arnaceutkzél Assocration), th

of which are incorpoxated rein by erence in
their entireties. Prodru i R -Bgcordance with the
invention can, for examye, b \%gbduced by 20

repl aci ng appropriate fu ~ehallities present in the

[i
i nventive conpounds Witl:m\|cedair1R'4 noi eti es known to
those skilled in the art af 'pro-noieties' as
descri bed, for exanple, i "Design of Prodrugs" by H
Bundgaard (El sevier, 1985), the disclosure of which is
i ncorporated herein by reference inits entirety. Sone

exanpl eschefne [ iGHrHES il E@%Qh@@éﬁﬁ/hi\éﬂl t:%}nﬁd“uﬁdé BY BRAGILT can be
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al co functional it - ,. an ether thereor,
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( gemesynal lah misly bo royiasing phent amdh dsi R'iQOGha e frocene® BPOYAR such
C RtAd0RalBntD bl HBEX, Rfa ' ti Lty -
30 .N}-(I_izqﬂ%r - NHREE‘REe’r e Rscog/%lﬁ—)bwa\’a%s %I&dée}n%t er%égﬁ Q?Afa&‘% hicure i
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groups in accordance with the foregoing exanples a%b
exanpl es of other prodrug types may be found in the

af orenenti oned references.



35 Finally, certain inventive conpounds may thensel ves

act as prodrugs of other of the inventive conpounds.
wOD20@A6072153 PCT/ | B2006/ 003646 - 49 ConmpounpiST/iE200641®3646

i nvention containing one or nore asymetric carbon

atons can exist as two or nore stereoisoners. Were a

conpound of the invention contﬂgns an al kenyl or

al kenyl ene group, geonetric cis/trans (or Z/ E) isoners

are possible. Were the conpound contains, for
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-50 found in nature. Exanples of isotopes suitable for
i nclusion in the conpounds of the invention include

w0 s@ropas3 of hydrogen, such as 2H and 3H, car bp@T/IB0@41003646
as "C, 13C and 14C, chlorine, such as 36ClI, fluorine,
such as 18F, iodine, such as 1231 and 1251, nitrogen,
such as 13N and 15N, oxygen, g&ph as 150, 170 and 180,
phosphorus, such as 32P, and 5 sul fur, such as 35S.
Certain isotopically-Iabel ed conpounds of the
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SU$cttcaJhIiaH!yIélon1ed\feeS|di1e|thedefy of conpounds of the
i nventi reparation will be

i eadi | yﬂ%pngag?léﬁr%ﬁw&g%%%bgeesaﬁs}ﬁ "Icf d 25 afgjion atydibasesprity (including
c itions and nethods for their preparation can be
found, for exanple, in WO 2007/072153
PCT/ 1 B2006/ 003646 -51 'Rem ngton's Pharnaceuti cal
Sciences', 19th Edition (Mack Publishing Conpany,
1995), the disclosure of which is incorporated herein
by reference in its entirety.



Oral Adm nistration The conmpounds of the invention may
be adm nistered orally. Oral admnistration 5 may

w0 pwolvasswal | ow ng, so that the conpound ent ePGI/IB2006/003646
gastrointestinal tract, or buccal or sublingual
adm ni stration may be enpl oyed by which the conpound
enters the blood streamdirectly fromthe nouth.
Formul ati ons suitable for oral "admi nistration include
solid formul ati ons such as tablets, capsules
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sodi um | auryl sul phate. Lubricants generally are
present in anmpbunts from0.25 wt%to 10 w%
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30 Parenteral Administration

The compounds of the invention may also be administered directly into the blood
stream, into muscle, or into an internal organ. Suitable means for parenteral administration
include intravenous, intraarterial, intraperitoneal, intrathecal, intraventricular, intraurethral,

- intrasternal, intracranial, intramuscular and subcutaneous. Suitable devices for parenteral

35  administration include needle (including microneedle) injectors, needle-free injectors and
infusion techniques.
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ageni r(létrahq)n gy be formulated to be immediate and/or
modlfled release. Modified release formulations include delayed-, sustained-, pulsed-,

controlled-, targeted and programmed release.

35  Inhaled/Infranasal Administration

The compounds of the invention can also be administered intranasally or by
inhalation, typically in the form of a dry powder (either alone, as a mixturé, for example, in
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Chem cal nane, Analytical data and comments
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25 A suitable soiution formulation for use in an atomizer using electrohydrodynamics
to produce a fine mist may contain from 1pg to 20mg of the compound of the invention per
actuation and the actuation volume may vary from 1uL to 100uL. A typical formulation
includes a compound of the invention, propylene glycol, sterile water, ethanol and sodium
chloride. 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 or saccharin sodium, may be added to those formulations of the invention
intended for inhaled/intranasal administration.

Formulations for inhaled/intranasal administration may be formulated to be

35 immediate and/or modified release using, for example, poly(DL-lactic-coglycolic acid
(PGLA). Modified release formulétions include delayed-, sustained-, pulsed-, controlled-,
targeted and programmed release.
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Other Technologies

Compounds of the invention may be combined with soluble macromolecular

30 entities, such as cyclodexirin and suitable derivatives thereof or polyethylene 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
administration.

Drug-cyclodextrin 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 Llsed. As an alternative to direct complexation with the drug, the cyclodextrin may

be used as an au;’xiliary additive, i.e. as a carrier, diluent, or solubilizer. Most commonly
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30  provided with a memory aid.

Examples

In the following examples and preparations, “BOC”, “Boc” or “boc” refers to N-fert-
butoxycarbonyl, “CBZ” refers to carbobenzyloxy, “DCE” refers to dichloroethane, “DCM”
refers to dichloromethane, DIC” refers to diisopropylcarbodiimide, “DIPEA” or “DIEA”
35 refers to diisopropyl ethyl amine, DMA refers to N,N-dimethylacetamide, “DME” refers to
1,2-dimethoxyethane, "DMF" refers to dimethyl formamide, ‘DMSQ" refers to
dimethylsulfoxide, “DPPP” refers {0 1,3-bis(diphenylphosphino)propane, “HATU" refers to
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%Hc'sgf Cigfcfaogeth 1. [3.@8 (gfo, g 9 (s 2HNt\>r;l§'ﬁjé§q, CHy
), 4.47 N

O

[4. 46peg, J = 7.0 . 4 A7 (U= ) HN2H, X
t oget®ed:], [4.61 (s), 4.65 (&FoTMEt ogdePier], /7.08 (m  CHs
2H, 7.28 (m 2 [9'98 (s), 10.11 (s) 1 et her].
Anal . (C23H29F .0.15H20) C, H N, F. L (APCI,

MtH+) : 461.4. F 18a Method of l1la: Made in 88%yield

15 f reveparation 2B Combbuy 01phenyll b)a({ygt }é-letlyll.'l) g»[éié?r%b}/lgmirfo)-&e-

20

25

ﬁ ;)tél%%?@Pp%%%[@@fpa?a%@%%(ﬁééﬁ)ﬁ ige?rboxyl?aete. "

pyTOrQ)BC'wﬂQB',(ﬂ-Q)]qoy stirzed seluiorbdf H(@H) 2.0l camdmmpl) ah@ DIFRANT3.0 mL,

?tﬂ.'d? mﬁ?%@%ﬁané:md&mﬂpwgé ’dro% \ﬁise6 -a§de'323 ’sol%fioAﬁlof benzoyl
chloride (5.75 g, 40.7 mmol) in dichloromethane (50 mL). The resulting clear solution was
stirred at room temperature for 12 h. The reaction mixture was washed with water (2x75
mL), dried over Na,SOy, filtered and concentrated. The residue was purified on silica gel
column chromatography (40 % ethyl acetate in hexane) to give amide 1a ( 15.0 g, 95.0 %)
as an off-white solid. 1H NMR (300 MHz, CDCl;) &: 1.44 - 1.56 (m, 12 H) 1.69 (s, 3 H) .

1.75 (s, 3 H) 4.58 (q, J=7.10 Hz, 2 H) 4.74 (s, 1 H) 4.79 (s, 1 H) 7.44 - 7.64 (m, 3 H) 7.87 -
7.96 (m, 2 H) 10.97 - 11.11 (m, 1 H).



N N~ together], [1.47 (s), 1.51 (s) 9H together],
[1.63 (s), 1.69 (s) 6H /-0 / O+ CH3 H3C HN O CH
wao oentmasy, [3.65 (s), 3.67 (s) 2H together], BCBIB2(6&6/003646
3H), [4.45 (q, J s = 7.1 Hz), 4.46 (q, J = 7.1 Hz),
2H together], [4.61 (s), 4.65 (s) 2H together], 6.91
(m 2H), 7.22 (m 2H), [9.94 (% 10.07 (s) 1H
together]. Anal. (C24H32N406) H N LCVS (APC,
MrHY) ©  O-CH3 473.4. 19a Method of la: Made in 81%
e L 525 5 | s segmar
Stlr uct re anﬁ arrpl e # QREHY natid™! Anafftiuerbentpsiaginel-6.6-
and C O 5 t g Idfnewwfwb[g,ﬂ QPHVPIE -2,5(4H,6H)-dicarboxylate.
6,16 (é@s 2-B MR (7P Mit3, RHLORQAPEMO)Frrom Y4 - 1.58 (m, 12
(o r%@nyl }Hal ' BO) pyr r©43o[ 3,|4Y CPety® A GH @-3 H4.99 (dNo=736 Hz, 2 H) 4.72 (s, 1 H)
2,15(4H, 6H) -/di car boxyl at e.| 4HBE 1) AN O.2ZH43 2'Hrl7 VIR 99 (m, 2 H) 11.01 (d,
(dnso- d6) 1.32 (t, J = /72488 Hdz,H).3MdMs (pbci3B-HhM4zd H) ,
[1.43 O§H3 (s), 1.46 (Smefdbd dragebdeas day y:lldﬁ@nl(gmzndlﬂuoro benzoyl
H|, 1.57 £dd, J = 10.0, emﬁonaazmecyséh)edfro%eﬁhﬁlacetmanak&
[é 237 (s), 4.41 (s) 2H together], 4.39 (g, J = 6.8
OHy—7—3-0—{ p—2H) (bf l = 7 3 H7 ?H\ 10. 50
( 1 . ArthR . c»eacstszNzlﬁ%’ BV, L ovsAistrphenzoyamino]-6.6-
69N od of 1 dimetupyErolpl3-gRwazgi- 24 - dingiboxylate.
1 g) agé’ - 111 B CeANHz - e lRRM-@dirmbro A - 1.57 (m, 12
C F t 1 BLit6J ks, DH) @ F3(t[8 H) 4.59 (g, J=7.03 Hz, 2 H) 4.73 (s, 1 H)
6 6 d| <g [(2- sN @79 (s, 1 H) 7.20 (dd, J=7.54, 4.52 Hz, 1 H) 7.27 - 7.37 (m, 1 H)
t hi enyl c nyl ) am no] pyr r-&d-apBmi+ B psrsaz @, e s(dH=6t1, 13.19
)1 N, CH3 di car boxyHhat B). H3EQ@ANM+H} 2473. 1H NMVR
(400 |VHZ, | OROFORM: d) ‘JMQWofaa- e (ntos %%gd I’r_cbn v I )]an@ZﬂuorQbenzoyl
CH (d, 6 H), 4.53 (q, Jpdlé Hz, 2 H), 4.6 3
S v d 2 67 (m
(7:]65 71 J.lt%sl-'u; ]_f. i_)al K %terttfkg éliﬂyls %gzd{dlfgbrfﬂypzoyl) ammo]66.
2} et hyI}S’vﬁ zotchg ent 2TV IC BB Y Icpé’fﬁ°ﬁ8 (4horg dicagbopylate.
’ ohe MR (300 MHz, CH OROFORM-d) & ppm 1.44 - 1.57 (m, 12
d mm hyI P r%| 0[3 40%/Ry 7 §P §-331) 5154343 BH)58 @i catotie Ry 42 (s, 1 H)
el ~--N #00s: VHZS-89CHPTROFDRI (1)/=8619 pipIMH) 8.12 -
1146 -1. m 12 /-0 r| #+BOHN) H).291dd7.218(46l,13.80 Hd) 1 ). BAms (Apc,
(B, J=7. , 2 H 4.75| ¢ 2s4) 7.39 - 7.53 O CH3
(M 2 H 7.83 - 7.97 (m | Betikdyt of 1a:0Bdd ©,91% yhelli .from Fg) and 2,4-difiuoro
I\/s% hod of 1a. 99a Prepaf mhioptnioade. HoaBRRLHIEN Adkne et hy|
3k (henzoyl ani no) - 6, 6-di net hyl -5, 6-
dj hydr opyr ridRodr3, 4- c] pyr pewett-euty? ( 4llethpar E®dyietliS-{[4-ftEFludromethyl)
St HW}@{% i daf, er npieh@yie | aanfibH. O g:;ro|3[54-Qp§mL)5(4HeH)
[ S [di@moxymtese added HCI
sphut i onnin_ hexane H§44 MhDNMRTmMHE%HLdeFthNQJE%Um% 1.60 (m, 12
spl ution was“stirred” 5 am)1$p(9mH§1eﬁpse§,%t4g{(g LG ud2 il zs 6,1 1y
The reac m xture was| goncenfsAat ¢g7 nps Xaé:.%lfm,znﬂnns @
a J=25.06 Hz, 1 H). LCMS (APCI, M+H"): 497.5.
F - Method of 1a: Made in 72% yield from I{g) and 4-trifluoromethyl
45 F benzoyl chloride.
a




residue and stirred with hexane (250 ni) for 10 mn.

The solid product was collected by filtration, washed
wowrdormsane (100 m-) and dried under vacuum BCT/HE206/003646
t he di hydrochloride salt of amne Ib

for 15 h to give
g, 96.4%,
DVBSO-d6) b ppm 1.36 (t,
q, J=7.16 Hz, 2 H) 4.59 10 (s, 2 H 7.55 - 7.74
J=7.54 Hz, 2H) 1023(s 2H) 1093

(13.5

4.47 (
(m 3

H 7.92 (d,

an off-white solid. 1H NWR (300 MHz,

J=6.9794, 3 H 1.67 (s, 6 H

+ o 17K 1
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H3CLCH3 et
34[ (4-f 1 uor benzoyl )am noH 164 ¢B.fetziaH) 7.8 -7ty B.ogay 4=7.72 Hz,

NH [ 3, 4- c] pyHeszio &2226,4 H) 8. &, lbaxayzat 1 12.1b kd, J=5.84
,  CHLOROFORM di}. 16). ppomd 88, M. Bokl) 2. 47

rolo

, 1

O-~-

(300
H3¢ HN O H) 4. 30
718etFJ838HZ 2 | bhorid, 92 (dd, J=8. 48,

1 H 11.01 (s, | H. ). LCI\/B

MMTE:I@EE

22 H) 10.86 (none, \
- Method of 1 b: Made in 96%yield

g, IUIIUV\IIIIL e
( Strucm-‘éanuﬂxahb\@# o e FEmE & SR HEE 8 i Commants”

mad&™as 6fGrdé"éeﬂl?!'af‘s[@y"d\%ﬁy'carb°"y”
0(q 3@'2]‘.@ pyrrofos. 4<ipyrazoleid S H.Slfgicarboxylate.
AR HYR B0 DYEP-8) Liret 1 SblhrEAt g, 3H) 1.46

(@, J—546Hz 9 H) 1.60 (d, J=4.90 Hz, 6 H) 4.47 (q, J=7.03 Hz, 2

$ethadl oH)a ¥ado Qﬁ"/ﬂyleld}mrz l(é) @nd%yndﬁcarbonyl

%C CH3 ef ﬁ\fﬁ" butyl 2-ethyl 3-(acetylamino)-6,6-dimethylpyrrolo[3,4-

9I )@uyi nOFPGIBe-gpftkAthyitarBxedi hydr opyr
%azol el MRAd)so-caF: s (1l vatse. Hz NHINH2d s (m, oH),

P AT 3H)36G57 (st 3H), 2+72.06d, Hz 4.0 &, $)), 4.36-4.43

HN O &HH) 4 (aH),(1015 (&) B9 IoMs iz Hj236k]) 4. 63
7.55 (m | Rethdd offta:Mddein ﬁ%zlrelglon(l@ ang-actbl chlorlde

D4 (s, 2 H) 11.23 (d, J=10

(ARCLL M) - 347 3 Met hod of 1b

3-(isobutyrylamino)-6,6-

) af’ﬂ"ﬁmpy ol WYWF@ -2,5(3H|§th)-diparboxylate.

€] pyt é'z“MRédmzq WHY) 1 EHAREXY Habe, 1:34 /N 7.1 Hz,
|-M‘|Z SHEHI-ERE-ORM PH Boggtparh .57} 1s), -1.58 (s) 6H

2 HpoetherR B70-(quiht @4, Sy 62 Hi, 43.84%:, H), [4.48
®). DB (o) 27 10@Bher(, my2 (b, JH)7.181, 28010212 (s, 1H).
) b2 cARantdz).c, h, NHlams (Arc, MEMD 305.4.

365. 4. Met hﬁdhoefof ]Ib M%%egdrl%n y@cﬁ%ny I(gﬁlan isobutyryl

HE 3 ) he 11 - 6
S=dimet hyl—3—({T4—tr+FrughpRptrabe ”33[?c‘éc|c‘ra“mprd;sy|éémonyn)ammolss

3 ( 4|;|? car i)met g, pg{rolo [3,4-c]pyrazole-2,5(4H,6H)-dicarboxylate.

dmso-ds) 8: 0.85 (m, 4H), 1.35 (t, J = 7.1 Hz, 3H), [1.42
(s), 1.45 (s) 9H together], [1.55 (s), 1.57 (s) 6H together], 1.99 (m,
1H), [4.32 (s), 4.36 (s) 2H together], 4.42 (g, J = 7.1 Hz, 2H),
10.41 (s, TH). Anal. (C1sHzsN4Os) C, H, N. LCMS (APCI, M+H"):

Method of 1a: Made in 95% yield from I(g) and cyclopropane
carbonyl chloride.

5-tert-butyl 2-ethyl 3-[(2,2-dimethylpropanoyl) amino]-6,6-
dimethyl pyrrolo[3,4-c]pyrazole-2,5(4H,6H)-dicarboxylate.

'H NMR (dmso-de) 5: 1.21 (s, 9H), 1.34 (t, J= 7.1 Hz, 3H), [1.43
(s), 1.46 (s) OH together], [1.56 (s), 1.58 (s) 6H together], [4.43 (s),
4.47 (s) 2H together], 4.43 (q, J = 7.1 Hz, 2H), [10.21 (s), 10.25 (s)
1H together]. Anal. (C2HzN,Os) C, H, N. LCMS (APCI, M+H™):

Method of 1a: Made in 95% yield from I(g) and trimethylacetyl

( ) 347
f FH
3
r
N :
1] 66 (s
(6, 2 H) e35 -
7095 - 8.09 (m 1 H 10.
Made in 969 gl el d from 3R5C 88 3 CAsthY
31[(2, 4 dllﬁ enzoyl
d hydropw
NH 7 &0 4/<
1] HsH3C 2. 05
463 (m 2[H 6.88 %
8] 24 (M*1dh, 11.29 (d
(ARCH, MeH+)
fromd4da. F 4b H3C CH3 el fMlie.
6 2QA_ (T A (4
-1 O N di hyqxg (Q_yrrol 0
[B. 4- copymaz
O>\_ = 0——CH
3
H3C/— AN o CHs
I 393.4.
9a
HsG  CH,
/0 = CHz
HsC HN_ S,
Hszjzjo"'s 353.2.
10a
chloride.




~N NH 1H NVR 300 MHz, CHLOROFORMid) 6 ( ppm 1.40 -

1.55 (m 9 H H3C HN 0 2.72 (s,

wa@2®7/0(q53 J=7. 16 Hz, 2 H)

8.02 (d,
(APCl, MrHH+) :
from 5a.
Structure and Exanple # Cheni ca

J=8.10 Hz, 2 H)
397.5. Met
F3C 5b WD 2007/

Il H 4.34 (s, 2 H

7.77 (d, J=8.29 Hz, PQI/H§2006/003646
11.14 (s, | H. ). LCWS

hod of 1 b: Made in 95%yield
072153, PCT/ |1 B2006/ 003646 - 64
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1 S§fs 3t 1.5%(s(35) 1.15- 1+ .(m.)1H), LONEBS (m, 1H),

2A13-Mthat). ©F9-38D (m, Maldessi4@4 Bh/ 46), 9.98 (s,

6b HSC CFBH)etCMSI[M 8H|(@cet yl anmi no)

oepytr rodl of SmdeCln 763 , Deie-MNh 11g) and

1.32 (T,

HN 3H),
Hi+ 267
et hyI

h Mﬂéopyrq
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1.6
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A% (m 4H)
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| of 3, 4= Esch
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2 ( 6H), 2. 75 (qu

7.1 Hz, 2H), 4.4
2‘H), 10.26 (s, 1 |

54erﬁbet§|\ 12 emw ’ 3‘t(cy’cr6 én lcr Rﬂn”l)amlno] -6,6-

’dlmlzayl roé 4%;1 ra ’Ie2 rboxylate
%g @am i)% ﬁ] —71Hz 3H) [143(s) 1.45 (s)
_@ together] 1.53 (my 1H), [1 56 (s) 1.57 (s) 6H together], 1.65
80 e E R a2 )
toiettg@ 4(4t1 (a, JI = 774 Hz 3R ’, 1(31-1) s 1H).  Anal.
| (GttzN:Ge) & HEN. SCIB(APQL MA)1'): 481443

b Meth@IC oFHNIaX M@d¢ sin 244 , yid 98m  I(g) and
Hyyclop@ir@bcarbdn@inbkiz2 NA 3. 1. OHCI )
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di fi & T
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el d. [A3C CH3 ethyl |,
cl pyl carbonyl ) a
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NVR (dnmso-d6) 6: O
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5¥drtiotyl. 2%myid. Méyeldh&ﬂcarbonyl)ammo] 6,6-

b8y I3 RoIN@E S bakdid- 26k H 6R)-AMboxylate.

DI MR Amsb-Qf 5: 4221 W(m%) b9 = 7.1 Hz, 3m),

ﬁqg s} ﬁ 115t (Q)rgﬂt iggtpe.r] 550 (m[ .57. (ﬂ 6H together],

-1&0(!;} H}’Q% i, QIF §|§ 243", 1H), 442 (m,
10 1" (& 1) dAnﬁE(FﬁH NG) B Mn s @l

g of 4an|) Maie 315 ezt% yipld= frgm 11(g) and

a]i fre- 2(4H) - carboxyl ate. N
cyclohexanecarbonyl chloride.

14a

H3C CH,

gho

S-tert-butyl 2-ethyl 3- -[(methoxyacetyl)amino]-6,6-dimethyl
pyrrolo [3,4-c]pyrazole-2,5(4H,6H)-dicarboxylate.

'H NMR (dmso-dg) &: 1.34 {t, J= 7.1 Hz, 3H), [1.42 (s), 1.46 (s)
9H together], [1.57 (s), 1.58 (s) 6H together], 3.41 (s, 3H), [4.06
(s), 4.07 (s) 2H together], 4.42 (q, J = 7.1 Hz, 2H), [4.46 (s), 4.49
(s) 2H together], [10.65 (s), 10.67 (s) 1H together].  Anal.
{C18H26NsOg) C, H, N. LCMS (APCI, M+H"): 397.4.

Method of 1a: Made in 84% vyield from I{g) and methoxyacetyl
chloride.

15a

CHs;

5-tert-butyl 2-ethyl 6,6-dimethyl-3-[(tetrahydrofuran-2-
ylcarbonyl)amino]pyrrolo[3,4-c]pyrazole-2,5(4H,6H)-
dicarboxylate.

'H NMR {(dmso-ds) 8: 1.35 (t, J = 7.1 Hz, 3H), [1.43 (s), 1.45 (s)
9H together], 1.58 (dd, J = 2.8, 6.6 Hz, 6H), 1.86 (m, 2H), 1.98 (m,
1H), 2.23 (m, 1H), 3.91 (m, 2H), 4.45 (m, 5H), 10.80 (d, J = 2.0
Hz, 1H). Anal. (CzH3NsOg) C, H, N. LCMS (APCI, M+H"):
423.4.

Method of 1a: Made in 82% yield from I{(g) and tetrahydro-furan-
2-carbonyl chloride.




H3C HN 0 6H), 2.07 (m 1
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(s), 1.45 (s) OH together], 1.52 (m, 3H), 1.57 (d, J = 6.8 Hz, 6H),

azDmezHy 64213 =earb oyl AR 2N 71 (9, v =
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d rrolo [3,4-c]pyf & j’ ade. in’ 29% ro nd 4-methyl-
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} =71 Hz 3H) 1.6

n—,iteﬁ 8]ltyl 26th&| rpétdﬁvfhylg {%4 rEﬁtIHWfpholm -2-
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2 UBthéry1.57)d, < =B.6 Hztr), 1.963t, 0= 10.6 Hz, 1H),

D05 (5of d, 2H)11.4, 0= 2oHz( 84), 22Hs, 3H), 2.60 (d, J =

)1.60z, 1Hh, 2.98,(d, Tk 10.662MB), 6.6RCk 4, 4 = 109, J, =

Bz, 92 Yoyl D11l 28 01200 0 1z, 1),

442 (q, J = 7.1 Hz, 2H), 448 (d, J = 13.9 Hz, ZHN;(”S (s, 1H).
452

5
morpholipesE GEJQNV'G“' R 1H) . 1.62

< ZNh—™~ ) Q.OOIz}N"\H I O W

18a

2H), 1

CHs

H) dlmgthyh[yrrfl% 3, 4-2]p5razolg_-95(1126k@ E,parl@xylate

%tgrt Euml 2 hyl 23 g(g-fh(qrﬁphq_wlaie}yl]ammo}66-

"H NMR CDPRE6 40 3, /1= THE). 4T, JH.1 Ha) 3
t°®@§l: 847 (et -ploe) oftog8iver], 9.69s), 1.69 (s) 6H
together], [3.69 (s), 3.70 (s) 2H together], [4.46 (q, J = 7.1 Hz),
4.47 (q, J = 7.1 Hz), 2H together], [4.61 (s), 4.65 (s) 2H together],
7.08 (m, 2H), 7.28 (m, 2H), [9.98 (s), 10.11 (s) 1H together]. Anal.
(C23H26FN405°0.15H;0) C, H, N, F. LCMS (APCI, M+H*): 461.4.
Method of 1a: Made in 88% yield from I{g) and (4-fluoro-phenyl)-
acetyl chloride.

19a

S-tert-butyl 2-ethyl 3-{[(4-methoxyphenyl)acetylJamino}-6,6-
dimethyl pyrrolo[3,4-c]pyrazole-2,5(4H,6H)-dicarboxylate.

'H NMR (CDCl5) &: [1.40 (t, J = 6.8 Hz), 1.41 (t, J = 7.1 Hz) 3H
together], [1.47 (s), 1.51 (s) 9H together], [1.63 (s), 1.69 (s) 6H
together], [3.65 (s), 3.67 (s) 2H together], 3.81 (s, 3H), [4.45 (q, J
=7.1Hz), 446 (q, J = 7.1 Hz), 2H together], [4.61 (s), 4.65 (s) 2H
together], 6.91 (m, 2H), 7.22 (m, 2H), [9.94 (s), 10.07 (s) 1H
together]. Anal. (CoHpeNsOg) C, H, N. LCMS (APCI, M+H"):
473.4.

Method of 1a: Made in 81% vyield from I(g) and (4-methoxy-

phenyl)-acetyl chloride.




r HQCHN H3C CH3 et hyl

3-[ (et hoxyacetyl ) am no] - 6, 6-di net hyl -5, 6- N
walrdogarapy/rr ol o[ 3, 4-c] pyrazol e- 2(411) - car boxy| BCEIB200d403646

1H NWVR (dnso-d6) 5: 1.34 (t, J = 7.1 Hz, 3H), 1.64 (s,

6H), 3.42 (s, 3H), 4.10 (s, 2H), 4.44 (q, J = 7.1 Hz,

2H), 4.50 (s, 2H), 10.30 (br . O 2H), 10.73 (s,

11-1). Anal. (C13H26NAO4.1.0HCI) C, H, N, d. LCMS

(APCI MtH+) : 297.4. Method of 8b: 90%yield from 14a.

Qtrﬂﬁke énﬂ"éxaﬁblé‘#’ I Chemical name, Analytlcal data and comments

¢ O hyrolo] [ e
dnso- ) Nea. .N3 i%. H‘] + |carl§>’x_blate 1.63 5_{8

186¢(m " wfBC HN O BHT 1. WW (frpso-ge) §3)1:32 9, J77 1 Fn3H)11 Jaym. 1H), 1143
3191 (m 2FF° 4. 44 CF 3|4 74618)8 toaekief) 1.50 tp, T5t) 16T, BHH0.0. 6.6 Hz,
1¢0. 07 (br 2H), 10. 87 ( 85 2142 {rLPH), [ABYE$). 4.41 B) 2H together], 4.39 (q, J = 6.8
(C15H22NAOA -1 OHCl ) C, H| HN2HCE.19 @mCWMS 7128RCH 7 7.MHEHSH), 1050 (s, 1H).
323.4. 15b @Dd of 8b: | adgopHaN.oh) ¢, HOMLEBRAPINDI+H"): 469.4.
2007/ 072153 /1 B2006/ O 86t of 46 RiadStnlotis ield RmaGYGind trans-2-phenyl-1-
B aWpI e # Chem' cal name, | ARdddpre 6Monfdbe.and coment s

HFC—CH3—etthy, 5-tert-butyl ime
61 6- dl Exl é T 6 etr ahyd Eh?en)%ﬁrbglyﬁ)gmmo?pyxmo‘i? I l?pyra¥ol:‘3‘23%'3[11\1%:I()I e

] - o>>>\._ ! 6-|/< CH;% ‘] dicarboxylate

g}/ 400 " {; @5 car boxyl at

i) NI\/FE"\( ps0-d6) ol 1. f PJ‘ 2 CHLCROFGRM- "3?{9""‘ 1145§912”) 1.67
ﬂ:” 1 H, 153 (m HC QNI O £78%50 2. 49yd 2 H), 95 - 7.17 (m, 1
, J = 31N Hz, 1 H), 1] 9777i1d7671mc2ﬂ20§<442'* 1 H, 0
55(tof ~14=11. OHz, Jd=3| Bp¥odrHp, 4. 05(dd, J11. 1, 2. 3Hz,

444(q,J=71Hz 2H), 4.52 (m 2H), 10.07
q, 7|-n 10 78 (s, 1H). Anal. (Cl6H24NAOA. 1. OHCI)

a Hs ( APCI , | Rieptbytyl 2-efiyy 3(1-bepppienR yissppnydpminol-6,6-
D | J: &@a _Blmet@larrgg[hyﬂpyrazole25(4H 6H)-dicarboxylate
6- dl ryat hy [HMRE90 MHz CIELORDHORAITY 1| @uise (m, 12

H) 1.72 (d, 6 H) 4.61 (g, J=7.07 Hz, 2 H) 4.75 (d, 2 H) 7.39 - 7.53

6 d| hydr rrol o[§H34 c] pyeazeb e-2 (M biir1€coadoxyl ate 0
NH 1H N\ (dnso-d6) 6: | hetBsliofda, J = 7.2 Hz, 3H),
65 (s,\6H), 2.80 (s, H3C HN O 3H), 3.08 (br s, 2H),
42 (m H, 3.73 (d, J = 11.9 Hz, 1 H, 4.03 (t, J
12. 2 1 H, 425 (dl J =11.6 Hz, 1 H, 4.44 (q,
gga7le 2H), 4.49 0 brs 2H) , 474(d J=106

1n ')/I LIy o 1042 (|hr. o

1O.Pé%g)areglon Emg%urtcbr 1@" I—ﬁthylAn af(benzoylamln’o) ~6,6- dlmethyl-5 6-
( cﬂMmoqloz’» rigyrazoloBHRDrarbCxgate, H N, O . LCMS
(Aﬁ’@la’ stilvidrtgiliiry 3PidteRnedhtd1 d\/ﬁ%w 3@f0 r?h*ﬂol) %Oe@éﬂo?hgo fn{LS’ Was drop

3 YV [°E 4 %’%'33'}/ MeRWigndp BexANeS i 1Rl Bregeshiting clpgr satutigo W stired

Syderoo@ idingaAZuneyforr1@l ho The reaction mixture was concentrated under vacuum to a -

[ S’re‘bdﬁ% VL] @t?r%ld%vll?l (h%@ne %Oblgll()yféla{(?mm ?Lé\'gbyég %Z'E(Ei collected by
( t(og qqgg:w@h pNaQ%wO @ngnc{ grledzqq)ier vacsm g0 ° fc-zr 15 Ipto give
I—|Zthe211-|)y,drthlEbﬁije(§aJt of amin8. 1% (.5 g285.4%),QanefBenifeCkbiid. J 1FF NMR (300
5. KiHzOpMis6Zi) Zd 1.30¢ 126 6% 1z Wy 1.@}‘(%.', 6 H) 4.47 (q, J=7.16 Hz, 2 H) 4.59
10 (s, 2H)7.55-7.74 (m, 3 H) 7.92 (d, J=7.54 Hz, 2 H) 10.23 (s, 2 H) 10.93 (s, 1 H)
In the following table, compound 2b to 17b in the following talbe were made as HC] salts,
and compound 18b, 19b and 20b were made as free base.
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(C13H21FN403.0.1EtCAc) C, H N, F. LCMS (APCI, MtHHt):

361. 2.
WoRah/0HITsI di oxane at

then evaporated to dryness,
NaCOH, and extracted wth ethyl
18b were concentratgs to give the free base

extracts

Mbdi fi ed net hod:

Intermedi ate 18a was treated
roomtenperature for 3 hPUF/HE2006/003646
neutralized Fwth 1 M
acetate. The organic

in 90%vyield. H3C CH3 et hyl

3-{[ (4- met hoxyphenyl ) acetyl ] am no} - 6, 6-di net hyl

-5,6- O

N. di hydro pyrrolo [3,4-c]pyrazol e-2(4H)-carboxyl ate

..Itrnt_ll";u grlrn:n_dﬂ) 8.1 26 (s 6H), 1.30 (t, J =
7. BEFmEed o (pr g ChemisgimamArpfyfical dgiagi commentsi)
3.[72 (S 3H)H3C3Cﬁ3 (s, | 2Py, 3-u4-Budrokenzoylamino]/,6linkdihyl-58Idhydropyrrolo
0}6.89 d,N '\% 6 Hz, | BclpyrdzoR2(4ftarbdkymte8. 67 Hz, 2H),
10. 04 = Anal @1 iR A0ADH, B EHAEbRID. B DAG) 0 G247 (s, 1
H| it O . CVS (APCI,  Muteb s, 2 3436 @, v=LloHetdd) Mét(hﬁgss% 2 H)7.92
18b: NeutrapiZed and i $qbated, 5251 b B0 BAGE . 1) HQ% %m ). LOMS
yileld fremd9a. 19b V@i(pg&q\ZJHWQ;SS PCT/ | BZOO%S/ 646
-67 Stru e and Exam 0 al yti cal
data and omTents H3C Pt\na;é%oﬂﬂﬁwrgggﬁlbe/ P‘?gﬂ(&?[trans-z.
O|NCH3 F
pllpé‘hyl cycl opropyl ] carbonyl } ani no) - 5, 6- di hydr opyrrol o[ 3
,4- ~ N NHch pYr azol ef &hi- [(ZQFdBrQBéK%M}ahHo] 1:8,6-dih{:dropyrrolo
N (d S N. s 1.28 fﬁ;4 cﬁ:’i'%zole]ima)lca t-;x Iatl : HZ'
3H), 1. HH, 1 MN oo?mH MsBapop i 3 (éJ— od S B HL 168 6,
Hi,Hac'ZH)O, 14 (br s, 1 g 246y, %@5( (21 7.70 -
7M1 ke, °7.18 (m m1H?7895(509
10 35 \ . Anal (M, 1 H) 10.04 (s, 2 ) 11.231d, J=10.74 Hz,
( £20H24N403) 0. 25H20. 0. ) bR PN 33 Lovs
(APCI, MPMF): 369. 4. MeYeRed oidp: Vedss ookl i zed and
i 30 ated as free base |n 90% yield 20b from 19a. H3C
CH3 Ethyl Hg c ethyl 3[(24dlfluorobenzoyl)ammo]66d|methyl56
6} 6- di % o :tz't hi Dmlﬁ’h'@@‘;fggﬁMlCiP@‘moﬂth)E&ar@oxyl e
d| hydr gpy , 4- c]pwmm @on%él SF*?HF MM} 141 NI JUP
| -|H {l, 0 MHz, CHLCR 8 7600 (m, 1
H) 2229 is, 2 é“ lg-iiH m.
(:Id, =5y.85, 3.79 Hz, MSA ) )ééz% 41243”“”)
Hz, | H7./66 (dd, J= 3 iF‘i&’ 10.92 S (br.
s|, 1 H) ./ Method of 1b| Me”@?b”'?r“’@?fé(lrgﬁt"’w'ﬁiﬁm@ﬁaCorrpound
1c: et hyIF 3- (benzoyl anj no) - 5- (chl or ocar bonyl ) - 6, 6-
dj #fet hyl - 5, 6- di hydr opyrrol o[ 3, 4-c] pyr azol e- 2( 4M car box
y| at e. TO &CC%%| - [1dthyC) MIMHyYWMﬁﬁ)béﬁkoyﬂammo}56
tripho g, 24 &yWﬂ)rr}:loM@]pyr@ion}é@%mL L de
shl t 1 %! 32.5 |mamlvk (hob MRS R0k, s p}ﬁ\@%odr%g(m 9 H)

5% addgd a 5 sol ution.ef; h§&959p /d7 th-¥|16 I%@l—p???&d J=8.29 Hz,
(84m_ QSnm)I)lzrh) m éﬁP)C (T8M+H
15 mn resultlng ry t|on mx?ur SUir el W K
g Cfor n. The reacti m xt ure

Me thod of 1b: Made in 95% yield from 5a.

5b




was washed with water (2x100 ni),
filtered and concentrated to give
weewde7asdduct was stirred with 25 % et hyl
hexane.

The resulting

dri ed over Na2SO4,
crude product. The
ac ePEL/BB200%/003646

preci pitate was col |l ected by

filtration and dried under vacuum at 40 Cto give 1c

10 (12 g, 95% as white solid
CDCI3) d ppm 1.51 (t,

6
7.
2(
Ex
H3
54
th
[

s
v
ls

'Sﬁﬂn

H) 4.60 (q,
u anePEXal

-

J=7.06
J=7.03 Hz, 2 H) 508 (s

HNI\/R(BOO MHz,
1.75 - 1.84 (m
2 H) 7.46 -

o 1 LN

% S

nn

15

MO O2NN7] N7

cofhmeénts 7

n 11
/0 Shemidel hhmé—A'}th'caméﬁ angcomments o and

anpl e, #

CCH:;eo ﬁh
(ch ocC yI)-3-[
stc/I-_mN N5, 6-di hydro
, 4-c] pyrazol e- 2(4H) -
00 Mz, NENLOROFORM d
IC O N /1.79 (s, 6
2 H 7 16 -

7.

ol Sprimely ey g boHiee g sy
‘pyrrolo [3,4-c]pyrazole-2(4H)-carboxylate.
A YR @O Be M8 F:) rein 3 ¢ 65766 th. B 1.62 (s,
p>§|H}£b4|9 €, J=7.16 Hz, 2 H) 4.64 (s, 2 H) 7.68 - 7.82 (m, 1 H) 8.05 -
¢ &P OXAH) &iTedd, @7 +HANT N2, 16k, NMR). LeMs (AP,
MBH'ppIm4l. 50 (t, J=7.16 Hz, 3 H)
Mpthali.obMD: Nizde in IR Rielk Qorkta, 2 H)
24 (m 2 H p7.89 - 7.98 (m

LCVB (APCI, M+H+): 409. 3.

o

—

i
BINC 1.72 -

CXoogrcruQ

7 (s
1d*30|\/ad3e |n
y“l) 3- [

)_%?\Bc
, 6-di hyd

c]pyra e2(4H)
Md) 6 p

it hod of
hyI

CHL

Z

1.85 (m

BYYY & (e glarting 176, S BmethiE -B6aHaE fyinidio[3,4-c]

pyrazole -2(4H)-carboxylate.

2H-NMRUETsoBeR 26y |t,) s one] 31,183 @ 6AF 2.16 (s,
GH)@YS-L.4I(18, 4H), 10.31 (s, 1H); LCMS [M + H]* 267.

‘ﬂSthﬁXWb@b‘ﬁyield’fFoN?N 1 H NWR (300

om 1. 49 (t, J=7.06 Hz, 3 H H3C

6H)460(q J=7.10 Hz, 2 H)

EQ(m 1 H 798738(m

-0F—(s—2—H 717
H) 7 52.7 H%' m 1 Hl’ etlg(l 083Ssoi|§yr Imlno‘iG (f_ﬂlmetljyts (‘n?hyﬂrapyrrolo[34

s |LCvB

5
nethyl dlhydropy

fg
/| at e. N, ,

@)

hgp 1. 44 - 1.56 (m 3
4.60 (g, J=7.16 Hz,

& ByrsEgle Z(Mwaxvlakog 3. Method of
MW?Q@SO de)Jc1- 3L @BHZ@QH},WBS (t, J=7.1 Hz, 3H),
D624s, &) RI7uowird B e A2 By IH).aiFB (0]=708 HE 2H), 4.45
(s, 2H), 9.99 (br s, 2H), 10.26 (s, 1H). Anal. (C14H22N403+1.0HCI) C, H,
I X.0l. 0§85 (Arat Mpy': azsal e- 2( 4H) - car bo
1Mi>dNBR1e(ﬂ390nteMﬂlate Q’\u«amw I-Q?) dlcﬁane (no
H)o sé‘l‘@'lt)cfzr IZ'Nth roc;'m tZrﬂperatun% @%o&tm an@ trituration
f%m H)etonﬁtnlggfor(iéi’the%or‘?&ydn@ch%?de alt Rg% yield.

~N OO T Ol

300 MHz,

(M2 Hj ;8- 09—=¢-
1 &) CHAPC

r}—s\l‘?ylm{dfron
l’ﬂ“gro arbonyl ) -6, 6-
S N of oyl] amin
razole-2(4H)- -N N
L OROFORM d
6 H 4.61 (

o-

e
C

db. 80 (s,

) AR i: 29981 (t

é‘l’hyl\ ycldE ;}ﬂcaibg?ynarﬂdnos? Tgethyl -5,6-dihydro
palgoo ] yraz% bo )flﬂX
HiMMB (oA o3 %4@(‘%\9 18P hdr3rhee Ry 161 (s,
Cj;l 50ROy dF 65 B Aebla) TR e . 9.96 (ors, |
b BOX yit: dthe AHIGHRNIGN!-CIC) THUNMR.  LMs
J=7.16 Hz, 3 H)

(Methge-f 818 G0%Hid ian ¢d) 5. 08 (s, 2 H)

HsC
HsC

10b

ethyl 3-[(2,2-dimethylpropanoyl)amino]-6,6-dimethyl-5,6-dihydro
pyrrolo [3,4-c]pyrazole-2{4H)-carboxylate.

'H NMR (dmso-dg) 5: 1.22 (s, OH), 1.35 (t, J = 7.1 Hz, 3H), 1.63 (s,
6H), 4.45 (q, J = 7.2 Hz, 2H), 4.50 (s, 2H), 10.09 (brs, 2H), 10.30 (s,
1H).  Anal. (C1sH4N4O31.0HCI) C, H, N, Cl. LCMS (APCI, M+H™":
309.4.

Method of 8b: 96% yield from 10a.




2
(

H 8.04 (d,

APCI, MtH+): | 459.

J=8.10 Hz, 2 H)

11. 20 (s,
Met hod of 1 c:

I H. LCMS
Made in 56% vyield
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-69 Structure and Exanpl e # Chem cal

nanme, Anal yti cal

data and comments H3C CH3 et hyl
5- (chl orocarbonyl) -6, 6- di nmet hyds-3- [ (pyri di n-2-yl carbon

y

1) ONO

am no] - 5, 6-di hydropyrrol 0[3 4-c] pyrazol e- 2( 4H) - car boxy

.=5%=H==%=sl Lo—Hz—3
&o 4.63 (q, 357003 He, ‘é‘“‘fy;iz 4. 93 >8UFIVEHonpelf, ST
- |H3C QB8 (m | ogyrolo [34-dpyragoipr2(4fh)-qapporglas3 (
147, 91 8 73 (jHNn@q_(gmspldest4(t|JT.gonigsig0|e@§ 6H), 1.68-1.85
H) .H:&. CVB rﬁnAPg MH ) @ | 895).3.89-PP 1Nt Hipt1468R4 (ne4H), MBaessii 1H), 4.30-
90% yield ffom 6b. 6c| HEQ@HB10gR taytH). LCMS [M + HI" 307.
34 (acetyl g‘%fno) - 5- ( chl pMeoaptadreph yielGiom-1ci et hyl - 5, 6- di
hydro O N O pyrrolo
[ B)®- c] pyrazol e-2(4H) - car boxyl ate. -N N~ "H NWR
giggo( do) © HIBCbH %T_D J ethylp U(??KTlopé lcarb%nngnlf%tdréﬁmétay(SSGd|hydro
(8, 2H) mﬁks 1 Hf razol é'}@wﬁem
HfEC Metthod/)of ~1c: Made é 'om'i nEer it & tﬁ'é) 1.64 (m
7 HiC 7c H3 et hyI (qumt J =77 Hz 1H), 443 (g, J = 7.1 Hz,
(chl or ocaf bonyl ) - 3- ( ZH()Jbufj}/ 251%195’5 brg .28 r‘r’i%‘i“h?i ). Anal
O N~ O hydr opyr r of s HCI C, H, N Cl. LCMS (APCI, M+H'): 321.4.

nr\m

rifcture and

e%lc'é‘l'ﬂéme

R T

B, 4- c] pyrazol e- 2( 4H) -

c'ﬂﬁtfwexw ‘HeyeldignigaCl 1H NMVR

— ! U'IOOI_I—\/'\HX Q_()U'I(D Zl_l\)\l\l"\'_'@(ﬂ

1%yie|d?§?6)m|nterme
- (chl or @ear bonyl ) - 3-
6, 6- Q&N 0 di met hyl
3u-cl pyrazole 2(4H)

irmo-d6) 6: 1.12 (d, D =6.8 Hz, 6H), 1.35 (t, J =
é—) g’o ij'_') e '_Dl_i:’rj’sr"(“q* T'I: ‘? 6H) I/31[(c\&%exylé rIII T)a inc %6 dimethyl-5,6-
H) | 10}‘2@%&@ An ﬁyd (4'@Car‘1_?xlea
CVS,/APCI C MeH )| 3 2‘?"3"52@ 2151 Tl o7 i 2. 162
b€ i n 8y el d from ntbrfesicHt £79B: 240, 485 (RGP (. H), 443
Chyl (. J = 7.1 Hz, 2H), 445 (s, 2H), 10.12 (br s, 2H), 10.25 (s, 1H). Anal.
L (chl or gtax bonyl ) - 3- [|(EgENSg-Bi9) EChMSbROHY @RGLNBHY: B35
N 30 Method of 8b: 96% yield from 13a.
I gt hyl -5, 6-di hydropyrrol o[ 3, 4-c] pyrazol e-2(4H) - car bo
Aate |\| N~ 1H_ﬁ|h&(dmn de) 6: 0.87 (m 4H),
(36 (p, J 3@"‘“ 1.63 (s, OImaiser2qaNeelSdmathyi5e-
m | J :1 y?owolo[%_b]pyraaoleWH( garbo;ng)e
: 65, 0 Anal|. H ¢ SMege@oNAOYS Y €7-1 Hz. 3N, 1@l (s, 6H), 3.42 (s,
(APGH, MH ): 359.38)F 887 2H) 444kt Hod 1 6f 2AXc4 50Made, 1080 (or s,

GHat &3 3 1H)9 andH3CHOMB - etHay k, H, N, ¢ Lcms
[(AF2), R++d)} pehy| pr opanoyl ) ani no]
Methodlif By o0 RM 80149

- car boxyl at e.

15b

HsC CH, ethyl 6,6-dimethyl-3-[(tetrahydrofuran-z-ylcarbonyl)amino]-5,6-
) N/N\ " dihydro pyrrolo [3,4-c]pyrazole-2(4H)-carboxylate
1
/—O$ — H NMR (dmso-dg) 8: 1.35 (t, J = 7.1 Hz, 3H), 1.63 (s, 6H), 1.86 (m,

2H), 1.98 (m, 1H), 2.24 (m, 1H), 3.91 (m, 2H), 4.44 (q, J = 7.1 Hz, 2H),
451 (m, 3H), 1007 (br s, 2H), 10.87 (s, 1H) Anal.
{C1sH22N404+1.0HCI) C, H, N, CI.

LCMS (APCI, M+H*): 323.4.

Method of 8b: 94% yield from 15a.




woH20078%)153 4. 85 (s,
(C16H23CIN404) C, H N, d.

~--N-J\/ 1H NWR (dnso-
1.64 (s,

7.1 Hz, 3H),

2H),

371.2/373.2. H3C Meth
i nternedi ate 10b. H3C
PCT/ | B2006/ 003646 -70
Chem cal nane, AnaI yti

dé) 6: 1.22 (s, 9H), 1.35 (t, J
/-0d 6H), 4.45 (q, J =7.1
10.28 (s, 1H). Anal. PEZIHBDDO3646

LCVB (APCI, MHH ):

od of 1c: Made in 85%vyield from
CH3  10g;WO 2007/ 072153
Structure and Exanple #

caI data and comTents H3C CH3

e ar hanvl )

et
ar
pyrrol of 3, 4- &R
"I NVR
176~

azol e
.34
"0 a 1

L

5

10 Hz, 2H)F%.82 (s,
+ 369. oMt hod of 1c
ternmedi@te/ 11 b. 1ic
-(chloroc rbonyl) -3-
5 %- 0O NO dinethy

TSYlictuve dn& E)laHblU#f ar oyt E1em‘?l:al|-n‘arhey )&ha’l‘

‘i=ﬁ=eﬂ==%6=9=N=9=é-l=FFéi

ndH) , BN34- 3.42 (1 SHH)S3 (s46HA 2.8 @, = THBKR, HIN 107 @, J= 12.9 Hz, 1H),

2, 7 h’tﬁ: d(”?ia ‘and comments’
tﬁ 4'_(‘1)6 dlnl?glylsd()tﬁﬁlg?r% c2H-~ “Pyrgn Z-MFarlN_nxDamino].
f ,6- lbydgpﬁrolq? 4- c@mzole-}@@&ar(ygylats H)
_|)H NNf QJTO'QB) q_41 3(1|éhJ -17H)Hz 3), 1.2p-(R. 1B 1.53 (m,

DS, (t oL@ JGB 1.0 8z, JoE 3H)Hz, 1HICMB (JdM =+1.1, 2.3 Hz,
2HVBide (i = B ), @ bTmf 2HQH0.07 (br s, 2H), 10.78 (s,
HB CAGHE @LIpI1.0HCl) €, H, N, CI. LCMS (APCI, M+H"):
g§xycl opentyl car bonyl ) am no]

3 4-cjpyra 2(4t

Ins0- @6) k @‘5 (t,
64 (s}—ngﬁwam
qui ptP J 8 Hz, 1
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04. 0. 06Et OACD'45 Hd*’)”éd +f11ﬂHza*>44&@\671Hz 2H), 4.49

Im2y

:Mﬁnaalomdmmém [Fell Ra.
bonyl]ammo}-
Z? 94

B’B’ﬁn?hbtﬁyl %’_p: metflyllg pﬁ%ﬁoxyl
) 7 Ga l'%l) 2.80 (s,

6:d| ydropyé o[
}_g E‘AS 1 4(t1’f3"(17
I-Q,)a 8 S ]'_541 s THA AP (A, J = 11.9 Hz, 1H), 4.03 (t, J

B2 4 TAMB/ITARIE ld THL. 1834 (dvde. 103 (brs, 1H),
106 & 1213182 (4r2c1HH3ABa GBI BtdhybHCI +1.05H,0)
(©yioY. oh s (s, ey sg2ani no| -

Method of 8b: 90% yield from 17a.

[ OU'I(DAANAHA'_" o=

rTOorofS;
¢eHys 0- d6
Nﬁ2 (m

2H),

.| Motlifjed qlqg@d:@ﬁgm@pthy&a was treated with HCl/dioxane at

Astiyt P
pyitol

-5, 6 -dihydro

ﬁ. o [3,4- ’
Wiggfd%dawso 1568 1 351 :‘SEP): 7.0 HF_,@@ 3.76 (s
; 5{6 2Hh4§i)q S 7213 2H). 766 g ~(8S,He 24,
Y(04) 9, 7 1 8@ HEL@NE 1 RPG, H) Anal
t(ﬂ@%‘F'&‘Pﬁ %%tOAw&déNan LGMEYORE, MHH: 3612, |

("rrEtidTORFAC Rt b ienrherdedGo dlhd¥® bdutralized
with 1M NaOH, and extracted with ethyl acetate. The organic extracts

Vel PytRTaL @4id ke &a;mtxa%y.lalat e. N

4)!*304 80™s_2H), 10.1B
C17H23Cl
A\PCI , C 383.2
5% yi el ROmM i nt erme
(chl orocar Btnyl ) - 3-|
NbO di met hyl
5, 6- di Nydr
N N-~51H ?\?7%3’

1 Hz

d, 9>\3iZ
NHE 4. 43iN( g

. Anal .
hH) : 397.%
rominterng
- (chl or ocar

ONDO
%bdihydropyrrolo[s 4
K H NWI—Q(EIFTBO do)
.65 ( ) “%2 (s,
H) 4S§biN H= 7.2
H) /—6~0 (CL4H19(
CW8 ( APCI, H+): 359
n 84% yi el/d frominte

e N2 01 O'I_"?I—‘I’\\l'
<

o—CHa

19b

Qthyil. 353 ({R“b-mefhoxypﬁ l]amih'o” 8, 6 -dimethyl-5,6-
dlhg‘drg-qu'olg [3H gazo -2 rbo

@ z 3I-§) 3119 (br s,

,021H) 134 a, legaélz 2H),

NM d sod
g@% 186 722dJ 8.67 Hz, 2H), 1004s1H) Anal.
LCMS (APCI, M+H"):

( 19H24N4O405HCI015EtOAc) C, H, N, Cl.
373.2.

Method of 18b: Neutralized and isolated as free base in 90% yield
from 19a.




H3C 14c H3C CH3 et hyl
5- (chl orocar bonyl ) -

W@®2047/072153
yl car bonyl ) am no] - 5, 6-di hydr opyrrol of 3, 4-c] pyrazol e- 2(

5 N, s&u‘tlon 'e%o;(r&?y@

6, 6-

di net hyl - 3-[ (t et rahydr of ur an- 2-

PCT/IB2006/003646

4H) - N N-~ carboxylate. HaC 0 HN O 1H NWR (dnso- d6)
b: 1.35 (t, J = 7.1 Hz, 3H), 4 (d, J = 2.3 Hz, 6H)
01.86 (m 2H), 1.98 (m 1H), 2.23 (m 1H), 3.91 (m
2H), 4.45 (m 3H), 4.87 (s, 2H) 10.84 (s, 1H). Anal.
o A 1L ONE [ ADCO

M ) . 385 ’1 387_ VAN ‘ehenﬂzal rfzi’me Malyfﬁgdaﬁ‘é'nfcyaayan\f;sl ol d
frlom i nt er mets e Tob | TH W 2007/ 072158 Smem T
PCT/ | B2QO 1“ - 71 | SPYEER Y EeRG O eSaaRS)-f-dihydropyrrolof3,a-
Heni Rnal yti d&PYerae34AnabxgRtrent s H3C CH3
et h-y;b 'H NMR (dmso- -dg) 5: 1.28 (s, 6H), 1.31 (t, J = 7.1 Hz, 3H), 1.35 (m,
5-i(chl or oc onyI ) - 6, 6- AN by 1H)3-3p (/e .8 BhgHIs04 @H: Y B.8 (s, 2H),
nd2- o N 4.36 (q, J = 7.1 Hz, 2H), 7.18 (m, 3H), 7.28 (t, J = 7.3 Hz, 2H), 10.35
yllcar bonyl )aniqo] - 5, 6- dishyr epycrainag,32526) pyiea#ot er (. Lovs
4H) - O - N~ ar boxyl atrel, MiH3Geey. HN G 1H NMR
(gnmso-d6) b: 735 (t, Jethodlor b NedtDized lnd3s%|at(zcms fn],re t@j%e in 90% yield
1|3% (m P ?’H) 1. 64 §om1§:H) 1. 8|_l\( H) m
|]_-|2' 1) ;_lé‘j DDH ”CSH,J-J-ZlJ—-é ’ :(li y:: i ) lmei%?f (2‘tmért)5lcarbonyl)ammo]56
((,17H2 §1 Nl(I: Ho N ropyrrofo, 4] |92 j)oxylate
399 Vet hod of MR GORMEe § %Oﬁ%@wdéqpamf%ﬁfwm%)
i hired rredl e016b 16¢c HEE (TR 48 9yF7-07 Hz, 2H) 7.15 (dd, J=5.05, 3.79 Hz, 1 H)
54(chl or ocdr bonyl ) - 6, 61 A% 11493 Bl4HE ( 1) TRE (R HITB Phide 1 1 10.92
-2-p N @ N\ (br.s., 1 H).
yl) car bo am no} -5, 61 Hetheddt1dpyrr ol o[ 3, 4-c] pyrazol e-2
( - ~N N-" carboxylate. 1-13C 0 HN O 1H NWMR

tso-de) 5 1 35 (t. Or 7.1 Hz, 3H), 1.64 (s, 6H),

2 szp(afﬂtlon ocb F@om@ouzag le, 3yl Q-(mzoéy]amlhoFS -Ichigtotdbonlyl)-6,6-

H) d:nﬂat&ﬂ-s(muuhwropﬁrﬁb|&3 lzﬂ?o]pylaz'd)e-zmﬁ)

> 30 % Sosd 1) ig) an

0% vy

et i]1§/1"'”

J
dd,

10. 2
J

B&yidte.

422

Hz,
ang grtl{re mlx’gire_ of7 trlphpﬁgenm_()? g, 84.3(mol) and
2|-|§l|hyd1q§phlp8de( salt 1b K93.0 gnzel.5 mnGhidn OCW HBCGhINoLR
thy %(ﬁ F%‘%zs Ahd-1854

)drgp wiﬂe added a

%'g-no%)tln ?3%‘%&/8 goyﬁ_@ period of

I it erne

e resu ting reactlon mixture was stirred at 0 °C for 30 min. The reaction mixture

5- ¢ehvashed avith emater 12x30d MY diidduseopasoy | e taid LeHbMRlsdbo give

CFU&

dlrre

xyfeay!

b\loguct Th((:fl (Hu%?r
g}g/; pracquaqq_was cpjl

(0174 T

product w
opyrro

sb ftgreg Wlﬁhp2y5r é’z%mé aﬁ?titﬁ)m bexepg The
by iltrglion @@y dded undgBvactym at 40 °T. 4 give 1¢

76:?(§m3?3H §85 7.98

10 I—Iz(1233l—|})5%)].asﬁ®hl(§soh@|'|)H NYMRBB00 MHATBECH) @3%91 5"4"!)( J-4oé‘1-iz 3 H)

15

20

SZn:l)’ ) =4} g@lz(zc' )g
S 674%53%& P22 SR ps. B

&0 (¢ é:tigHzoa FN404) C,

(APCl, MrH+):

yield frominternedi ate 18b.

423.2/425. 2. Method of 1c:

H N d, F. LCMS
Made in 77%

F 18c




H3C CH3 et hyl 5-(chl orocarbonyl)
-3-{[ (4- net hoxyphenyl) acetyl]amno} - ON 0
W@ 2@7a72183 hyl - 5, 6- di hydropyrrol o PCT/IB2006/003646
[3,4-c] pyrazol e-2(4H)-carboxylate. ~-N N -~ "H NWR
(dnmso-d6) or 1.32 (t, J =7.1 Hz, 3H), 1.62 (s, 6H),
3.73 (s, H3C 0 HN A 3H), 3.74¢s, 2H), 4.40 (q, J =
7.1 Hz, 2H), 4.77 (s, 2H), 6.90 (d, J = 8.6 O Hz,
2H), 7.23 (d, J:8.6Hz, 2H) 10.25 (s, 1 H. Anal.

(Cm;e# CHMNionSiea Ha%a‘yﬁgl ﬂagnigﬁn'%’n}ts:

B e el L —
PQT/ | B2 6 272 |SP r"ﬂ%"f WYl IR AR -gprboxylate.
Cremc A{é(tlcé\*N'}ﬂ%@%?“’%d:Ht‘b‘Wﬁ%?w@BP@UW716Hz3H)

et h*yb N 1.79 (s, 6 H) 4.60 (q, J=7.10 Hz, 2 H) 5.06 (s, 2 H) 7.16 - 7.24 (m, 2 H)
5-l( Chl or ocai®ny| ) - 6, 6 ABITEEREH 2181 (F7[is TNk LOMIIARIN Y HY): @09.3.
N|O cycl oprapyl ] car bonykthedv teolade ibsB-vdid hyntlabo

pyrrol o[ 3 0] pyrazole{ -N N--/ 2(4H)-carboxylate. /-0
Cli 1H NWR 50-d6) 6: |1.33 (t, J = 7.1 Hz, 3H), 1.40
(m 1H), ]F52 HBC HN 0 (quint, J = 4.6 Hz, 1 H, 1.64
(4,.,6H, 2.44 (m 1 HJ 2.51 (m 1H, 441 (q, J =

7T Hz 2H) 4 79 (s, 2H), 7,19 (m 3H), 7.29 (t, J =
713 Hz, 2H) HG 104,59 (s eyl S-chigreshrbonyiECo PG CHeNb@RNInG:s, 6-dimethyl-
H, N BCMR (APCI,  VEPHihydro pgBio [R4-diBBrdle-2(iptatoe)laet

1q: N 709 el d | niOWYR (BoeHmedi aRDEORRA 5 ppm2iQ6 (3 Cs Hz, 3 H)
CHi3,. g‘ yl, 5 (chI o?'ocar borel1)8s G, Gr)disoat baydo-+2-2H) Bo7 2 M7.17 - 7.04
0 (M, 1H)7.28-7.38 (m, 1 H) 7.52 - 7.64 (m, 1 H) 8.08 - 8.19 (m, 1 H)
t i enyl € onyI ) ani no] 1 51,48 U=y O P [EMsQhrdy, 18] RY2Z0

| ¢-2( 4H) N N-~I' car JQé’tb(Jd%Fﬁ Mé@e%é#bl glifrom'?’,bNNR (400
Miz, CHLORCFORMid) 6 ppm 1.51 (t, J=7.0 3H 0
.56(3,6H)460(q J724Hz 2H)503(s 2 H

J17 (dd, IVethifd, 1 H:(thofocﬁson&l}lﬂ(z 4¥H‘fl‘dor&b€nzoyl)ammo] 6,6-

%9 ( dd dm-llétl%rl gadlh ?glgj% ca oxylate

Met ho o MHz 1144 - 1.56 (m, 3 H
_ )
en-2-yl caqﬂong )naéﬂ)% @ J— gr §§oaer(sb2H 6.89 - 7.14

2t hyT <5, 6- di hydf %"'K;;’Eo‘f SP3 Ml f bi?r‘daﬁé‘if’@”éc&wc%wpm
{400 MHz, MeOD) 6 ppm

4.76 Hz, 6 145‘“°3°f6'5 Magedn87 et om@b.75 (m 2

J=3.03 Hz, |2 H) 4.81 - 4.87 (m | H 7.10

118 O(m | H 7.2D - 7.33 (m 4 H) 7.33 - 7.43

n- 2 H 7 78 - 7.90 ( 2 H S8.07 (s, 1 H. Anal.

:25H25N503§"C ) dH HOAC. pethy! |_|20)5-(t@!oropﬁrboN(l)-6$_-dime%lﬁhm{ﬂriﬂyﬁromethyl)

atdon Of be@ovip Gunind}-5leckinydrd  pyrrolo  [3,4-c] pyrazole-2(4H)-

m{no) - 1} @henpleet hanol . CH20 CH3 H3 HO

. CHe TH NMR (300 MHz, CHLOROFORM-d) & ppm 1.51 (t, J=7.16 Hz, 3 H)

o A 1.80 (s, 6 H) 4.61 (q, J=7.16 Hz, 2 H) 5.08 (s, 2 H) 7.80 (d, J=8.29 Hz,

2 H) 8.04 (d, J=8.10 Hz, 2 H) 11.20 (s, 1 H). LCMS (APCI, M+H"):

459.

Method of 1c: Made in 56% yield from 5b.

7

H2  |ACeR

5¢




3

(S)-(+)-2-am no-1- phenyl
w0 poof7or215x aci d
m., 37% wt
solution was stirred at 95 C overni ght.
cool ed to roomtenperature,
adj ust the solution to pH = 2.

Id To a sol ution of

in water) a

ether (3 x 500 nL) and

-ethanol (100.0 g, 729.0 mmol)

(400 m -) was added for mal dehpdBIR28G003646

t roomtenperature. The 5
After it was
cggc. HCl was used to
It was extracted with

then adjusted to pH = 10 with

S

JBt‘rddtuié'@hd'Examblé‘# resuit

e HoYal ’7 I"_) LV = aYa)

Wmi@él HaméUinal ytﬁ!M @éta aiYet eontmehts aC ted

-Uov<’\-l>-h§$

z

lll A B A | J N\ L AVAV)

ore dried 0\? rCNaZSO4

% hhro

NEt 3 |

=
O

5% 1

o 2~ dine hyI ani 1fo- 1-
Fow oi I

2.31 (dd,
B20

H)

=

56
4. 8,
-73

J

.0 g,
J

3646
J63 (dd,

O

I
1

raz e

‘I, ch Br‘déé 6 Hnm&Wl‘ 5 t(pynma{ E&l%rbonyl)
ino dro Y, 8 r xylate.

n% Ng_;& Zg 6FORMd)ﬁppm152tJ—7160Hz3H)
phEny @ 1»1 (o (FLeH L 49y g an e
DB (B HURRE (Tiin - (15§25, 4791 bz, (141) 873 (¢,
J=4.D1 kg, 18 1230 120 0PMOARIBRH'): 3923,

I!etI'H)i of 12: Mhde lr(Qdﬁyleld]from 8.1, 12.4
4.8, 7.8 Hz, 1 H), 4.97 (br s,

anmnarrod

| ) hyiJ ‘3 acétEamlrh

2- dl nmet yet hane (D
)C oil bath for 7.5 hpurs.
erature, the solvent

. LGV (APCI, MtHY):
yra %T carbox lat

c orocarbonyl) -6,6-dimethyl-5,6-dihydro
y T! I
s sﬂsa\dsg%ﬂ%% b g 188l 200
3B i, Y 5 4Pt rrhied %4t &1 186?(1 19 §CMS M+
Cdh#® 1 d (772 ng, 4.67 nmmol) in
VPethog of 1| Made g% vigld fromjintegineflipte Epn
After cooling to room
was evaporated and the

=si due par tHs€i

bj oni ?§g N
§

1ck e

0 d organic e
Jlfate 'i"l @red, and
bsi due di ssol ved

i et hyl "3 nets (10 ),
Db 19 hours and agai

| slven  Etdhiplocashom) dtligebptprglaming)-6.gfighethyl-5,6-
| JihydiBpperolg (Pdetpyrazole didrcarpmglate.
hipInvaceteds)s: (2 (X J 468 i §H), 1ahid J 201 Hz, 3H),
X 1.642C 618, 2018 jq@€ JOV.@Fiz, GRS LHM1 Hz, 2H), 4.80
CeRY; b [sate dndl. @ :HLEIY,086,54, N, TheCMs (apc,
-Hpdshageb (10 nl) and

o of € MaBdin 42 N0 A SIRG AL L
N concentrat ed to dryness The

H——h

?. 46

utte—ptr-od wars— ot

\r omatpgr ﬂ‘fté Cgout i n
2t hanoh— 5P6 i
pnpotied 1 . lecng,

Ite®- d6)HN.sqire peaks

tautonerfc isoners
5) 6H to 1, [2.2
(d, 4.8 Hz)

8ether1 2. 73 (dd

t her
J =
[

carbonyl)amlno] 6,6-

éth)ﬂ:u ”y (clﬂbrbdar‘b&'lyﬁ)iﬂ(c clo ro
gyra éﬁ@) -carboxylate.

gd.m Ji‘ S u% r?l!;} A
2 )sgsnL s

dmso g & % 8?(
a?*g 2(%% Hé & 4%(@.4 17 4 He ﬁ@ 4€74 ésSZélr\l 4050 (s, 1H)
I, M+H7)355.2/357 2.

Angl- (CprCBUOCal: N. G- 1EHE &Y
DMgtiaor °f 19: Mage "(8;.47 b vig 1*-fr°f“d§eéfeﬁét? e
252(d J = 4.8 H), 1H

8 13.1 Hz), 2.82 (dd, J =

IHNl—\Hoo'-“—'f\OAOf\oo-h-**m'-*cro_*'-*oola@ o~</\/\|7\|—\

el

S

name, An;’:i139’tl cal

3, 12.9 HﬂC ci t ogel
hget hex |, (ad, J
D ),

/10 93 (br m 1 H)
I—*Ir3 % oget o Anal. (
N. [ MtH] +cal
ror B3N ppm Struc
dat a
462- (d| nmet hyI am no) 1t

ﬁ@/il P (chl[)wcazpany()rﬁ {2, 2fli nBaSwI(nB?angyj) amjno] -6,6-
damg;h)ﬁ -5 Gglh@ropwrolo [314 Wrazo‘]e ~2{0d) (:aflﬁoxylate

7. ob”(M*hdnBH)* 5:71.20G, §H).,1.39 (b =77 14zH), 1.64 (s

6HLOH4B 1R J 257.1( iy 218,) 4,85 1R 2481928 1(s, SH).  Anal.
CRSHRING0S HOL, Q3EMSHRPCOMBBHA0Y37€,.

C petkbd Bt 12:34hds in 50 Ul@@lfroﬂﬁr&rrgealéta.‘mb

[ ure and Exanpl e # Chemni cal

and coments (1

phenylethyl

3t ta=ttoorotenzoyt)an

dro rrolo 3,4-c razole-5

(_

1.
0

Hz)
(dd,

carboxylate. NO '"H
63(s), 1.65 (s), 1.7
/CH3 (s), 2.22 (s) 6
2.52 (d, J 4.6
J =8.3, 12.9 Hz),

mot =6, 6= HtHS—dimetir——==,6=dth
1~-YYPY I IPY
NVMR (dnso-d6) 6: [1.54 (s),

3 (s) 6H together], [2.20 N N~

H together], [2.45 (d, J = 5.1

Hz) 1 H HNONtogether] [2.73
2.82 (dd, J = 8.6, 12.9 Hz) 1H




CH3 together], [4.45 (m, 4.65 (s) 2H together], 5.80

(dd, J = 4.6, 8.1 Hz, 1 H, 7.35 (m 7H), 8.07 (br q,
wa200787054Hz, 2H), [10.93 (br s), 10.97 (br s) BE1/1B2006/003646

together], [12.25 (br s), 12.47 (br s), 12.50 (br s)

IH together]. Anal. F (C25H28FN503.0.35H20) C, H, N,

F. HRVS: [MtH + cal c. 466.22489: found 2 466.22468;

error-0.46 ppm Method of Exanple 1: Made in 44%yield

frominternmedi ate 2c using alcohol 1 d. WO

é)‘ci BZGGG’ Q:ﬁé%gfé ame, ZF:’ Iy?%_?icréf’é arlldrcgmn‘:;?s IS nt s

HA 3 eth¥n %Wﬂrgh -figctyﬁl%utylcarbonyl) amino] -6,6-
3_ ( 2-fP.uor : ﬁ thg dll’Mdl"O pyrrolo[3 4~c]pyrazole -2(4H) -carboxylate.
dilmet h yl>—4'\,' opy 1 1M} BMSL-R] 3¢ .2 280 He- 35, 154, G 16-1.85 (m

xy| at/€.° i T N-CO CH3H: 11RIVRM( 110 B 1432 (m, YCDY- 332 PPRM), 4.42 (q
1.16% (s, 3‘“ 1. 72 (s /38Hyz 2HD 448(s.(28), 1086 (si)1H). CABSIM § Elpiase.
J¥13.60, 3.02 Hz, 1 H) | MBth@I®Ff +c: l%dé.ﬂ&(’/JVIeldiorrH)termélaliatZ&bT

4185 (m , F HNO|N CH3 5.92 (dd, J=9.57, 3.02
Ha, 1H), 723 - 7.47 (m 7 H, 7.54 - 7.67 (m 1 H),
7175 - 7.87 (m 1 H. Anal. (C25H28N503F. 0. 2HOAC. 0. 1

H2 0) C, H I\IH3CHP C >OB&HI plEHidrotarbdvig @y dbhenGIcaBSHy R amino] <6,6-

de in, 33% yi r o bimbeyi BRAinPdrGyrdfo 3541 8)hzoled 2(4H)-carboxylate.
al cohoICFqu "H NMR (dmso-ds) &: 1.35 (t, J = 7.1 Hz, 3H), 1.57 (m, 3H), 1.64 (s,
IS di | a 1n0) %)HQ@W&F@W%’% 2H), 2.94 (quint, J = 7.8 Hz, 1H), 4.43 (q, J
34 [H:2, 4- dufk] uor obenzoyl )

6,6- di met hyl=4, 6- di hydt ppyr gﬁd Néfz %% %*o“’e18 %\g Anal.
af boxy!| atgg N CH3 1H %M/J%? %ﬁ’ ‘°A°% p%slé"is Cl. M)
: HN/ 2.81 (dd,
11,3.39, 3.03 Hz, | HjMghopsrts’ “‘B’d% SJeryield fompinyernpdizis; 12b.
E(m 2H 5099 0dd_J=9.85_ 3.03 Hz. 1 H 7.11

A Ch, 33 - e}hy115 ,ﬁ(chgarqcﬂrbopyl)gs:[(cycloyexglgarbor:yl)ammo]66-
alo ( C2‘3]PE'M\B@'FVEr%Vf@H@A@yvvr@ole#ﬁH)Narboxylate
¥4 Nep WOWREmsEsepmp 2@l 6H). Wasle Ji-r.1 FYsH), 1.62 (m,

el ¢ om/T nter medli at p1Hid-6usicHY 128 (¢ 9R 0d.1 Hz1xh), 1.64 (0,4 =HiB&GHz, 21),
o i &yl - 3- {[ 4} ¢43r iaf ¥ woronnetnwb) (s, B3 1d49Qs,/ 1H).  Anal,
benzoyl ] am fo} - 4, 6- di hydrepys.nd, a[N3cdcnd pyearat @97’52(3!9&&
carboxyl N\ | N‘Metho@bl’hhdla%&@@@fm%tmeb@%
ppm 1. 64 , 3 H 1.76 (s, 3 H 2.42 (none, 1
3| %.93 (s, 6 H 2.75 (dd, J=1 3. 47, 349Hz||—|)307
21 (m 1 H) 475 -148 HNON(m 2 H 5.91 -
-7l %l@ll ?ﬁchIgoqabbonpl)%ms(tltoxyagqﬁgar@llo] ﬁﬁ-c’iimethyl-
J=8,

6 03 (m 1 I-II)SC 7ci9

2/ H 80l4 NG (toJ= @ﬂjdlpﬁropygolpﬂ;4c]m¢le -2(4H)-carboxylate.

(C26H28 @}3/’%“5{(-@0 O HAMB @Ys@e) 3, 1.30\(t, JHPLIGEz, 3HJ, 1.59E%H), 3.42 (s,
puri yy° me of CExanypite 498 (. Rbdedi. 1 586z 2rglade Er28M0.70 (s, 1H).
i ht'& nediBke.dc usi ng | AM3Ccahanhalo.sdd) c5HH3G Chlcums (APCI, M+H"):
(ILS) - 2- (di et hyl am no) -dbo.pleenyl et hyl

6| 6- di mat/chyl 3-[ (pyri diMstnéd of 1c: Made in 84% yield from intermediate 14b.

HsC
14c

HsC CHs ethyl §-(chlorocarbonyl)-6,6-dimethyl-3-[(tetrahydrofuran-2-

o Ne o yIcarbonyl)amino]-5,6-dihydropyrroIo[3,4-c]pyrazole-2(4H)-

>—N _ N—< carboxylate.
HaC/—O " Cl 'H NMR (dmso-dg) &: 1.35 (t, J = 7.1 Hz, 3H), 1.64 (d, J = 2.3 Hz, 6H),
o 1.86 (m, 2H), 1.98 (m, 1H), 2.23 (m, 1H), 3.91 (m, 2H), 4.45 (m, 3H),
5 4.87 (s, 2H), 10.84 (s, 1H). Anal. {C1sH21CIN,O500.15H,0) C, H, N, Cl.
LCMS (APCI, M+H"): 385.2/387.2.

.5 Method of 1¢: Made in 79% yield from intermediate 15b.
C




3 HO/

yl car bonyl ) am no] - 4, 6- di hydropyrrol o[ 3, 4-c] pyrazol e- 5(

WA 20070218 X Y

| at e. N |

N~ -CH3 1H NVR (400 MHzPCIVER2D)6/(H3646

ppm 1.61 (s, 3 H, 1.72 (s, 3 H, 2.54 (s, 6 H, 0

2.77 (d, J
4.79 (m 1
(m I H, 7.

=13.60 Hz, 1

H, 3.08 - 3.24 (m 1 H 4.56 -

H, 4910 HNONG5.93 (m 1H, 590 - 6. 05

29 - 7.36

(m 1H, 7.36 - 7.49 (m 4 H,

CH3 7.58 - 7.69 (m | H, 7.99 - 8.09 (m | H, 8.21
E(,Strdctufa%iﬁg‘nfu%ﬂé ) g- Ct'renhc‘drnam DKnll Rl dafe and cominants [\

Mgt hod of Exa

irter%
PCT/ | B2

3{(acetyl

C me, Ana‘F'ytl
Crigm(15) ANt

75

@3 1 |\/E afhyll r? (‘é@ﬁ?c I?OQYI)CF Gfdf"&fhyl -3 [(tetrahydro -2H-pyran-2-

gleauhor ARl GrihyAPY By R4 QP EramIE-2(4H)-
Stbedure and Exanpl e #
¢ &t N\eRe(Eeso-cbh®l 1636 (et 1z igHIL 1.383 @ 1H), 1.53 (m,

omet hyl ani| Ad) 163 (spbrarypl et il 1.98 (m, 1H), 3.55 (m, 1H), 4.04 (m,

no) - 6, 6- di

i) h4yd3-(dl /6= 7.0NHAD21), 4.87 (s, 2H), 10.76 (s, 1H). Anal.

difhydr OpyF r 0 o[ 3, 4- c] pyr@aedneed, BH), e acMzaxad, atie): 3oblokor 2.

N~ - 'H (dnso- d5) | WethodBthc{Miade id 77% yRid Qonhﬁerme%ilaﬂeqeb.
1)4@-1.45 (m 9H), 1.56 (s, 3H, OCH 1.57 (s 3H) ,
P2 I A 42 m

i( liSL%;d §|_H)C JCI‘EQNEO N l"'Sl(chlo"r"ocaf On)_li -6 |rf{l f B {H_%ethylmorpholm -2-

t hod °1: M g) TN '%%Hy’}yl SIMreRYERIRIS-A-clpyrazole-2(4H)-
i'\/xtelr/m@ng Tj'(g,i ng co yhol 1d. 7 (I
S) ¢ (di rmt hyl ami no) - 1 fEe R 12 (St -8 BH). 2.04 (m,
no) - 6, 6- di NEChy! - )» 2.22 (s, 3H), 2.63 (d, J = 11.4 Hz, 1H), 2.97 (d, J = 10.9 Hz, 1H),
4] 6- di hydropyrrol o[ 3, 4 %ﬁ%‘y%a@él*@ 18 3961, € AT Ditex \H). dRe(dd, J = 2.3,
H3C CH3 {1 NMR (dnso-d59-3 i, 1HL, 4865, (dl 7.1 Bz, 2H)6:,88 (SHE), 16Bl)s, 1H). Anal.
[1.50 (s), Ich9 (S), 1| 6GH(08%Qs)C, H NI/ LOMSIAPEOM{HE)) 416416 2.
tpgether], [2.19 (s) D Malrofl §1)1c:BAakietir0ay & i@ o, intdmaaid176.dd,
3—4_52,170 N\ N- Hz), 2.52 (d, J =4.8 Hz) | H
t pget her], p ethvh g{chjorpgarbonyl)-Rif[(a-fipcpopiedyijaghtyTangno}-6.,6-
B J = 8. B gimegieyl- {%crthydrgpyeeolg3, Belpyta2olG2(4Hr-Jarkibxykdte.
t bget he)t 't NG (dnso-4aiN>: (V3NCH Hizi)Hz, o), 383 G.0bH), 3.3 s,
Il = 1394 ), 4410ab)= {Bhz, aH 4regethent (, J& &8z, 2H),

¢

(pdc g =W B5kdp, J =55-8E)Hz, 27), 293 (sPAH), ]L\hBl.,(c1g?q20@|4q4o4) c.
(M 4H), Ox, 8¢, EShoms IpciHO23 S4os 2. CH3
1D.51 (br s Eriidhod brhe mbdL i34, yl§¢)from:’n%m%2até1%%
1P. 30 (s) 1 8 Anal
(L22H31N503. O xaneo. 6H20) C, H N HRMS
[MgHl ' calc. 414.2500; found 414.2492; error -1.87
ppm—Method of Exanplel 1: Made in 36%yield from
i ht er medi at &S s usi ng ) EHegPearbany! (-3 (4-methoxyphenyl) acetylfamino} -
9) - 2- ( i a Ono) - 1_Wlét6hiy1ydropyrrolo [3,4-c]pyrazole-2(4H)-carboxylate.
3 (%Y§' NTQr bony|l ' NMRidmertde) SH3G2 ©HIB 7.1 Hz, 3H), 1.62 (s, 6H), 3.73 (s,
6| b i Metdyl - 4, 6-i hydr&tipywmm[@m ~IG]7p e, a0l 72 s5dH), bRo (6, J = 8.6

boxyl at e=® eN p ' H [MYRH( deravd6}p H5 2+)01035 (s (18) AAA]ﬂ)GzOHZsCIN4OS)
[I1. 49 (s),{1.59 (s), 1. &8 ~Na)Lchbldragehherds M) | N

1.80 ( - 1) [ 2. l\ﬂe&oz{&)o Mgdeglgg"i @dafroﬁ“eﬁng&?et Q@I’]
.50 (m 11 §H74 (m 11-1), O/ [4.27 (d
3.4 Hz), 4.34 Q7 3\]—136|-|Z) 448(S) 452(S) 2H

tjoget her],

HN O N 5.

9 (m 11-1), 7.34 (m 5H)

)
074 —30—+9<=s

[TO.®5 (35),

10 70<5S);




CH3 together], [12.16

t oget her].

WOR00N07HRVE:
error 0.54 ppm Method of Exanple 1: Made in 41%yield
frominternmedi ate 9c using alcohol 1d. H3C (1
S) - 2- (di net hyl am no) - 1- phenyl ethyl
3-[(2, 2-di net hyl propanoyl ) am no]- H CH30
6, 6- di et hyl - 4, 6-di hyd

Anal . (C22

[ MtH] ' cal

(br s), 12.27 (s), 12.30 (s) 1H
H31N503. 0. 1cycl ohexane0. 6H20) C,
c. 9 412.2343; found 4RQr/BR4E56/003646

ropyrr ol o[3 4- c] pyrazole 5(1H) c

I.a EWal

ar [ERfirdng ExamPle ¥] v~ dﬁlen'l‘rl!ﬁ muuw.&wata%d Sohmats 1S

1. g8 s—Stitpgethers th“i""" ocarbpny]) 6.y ithethy Ttrans-2-pheny]
2.21 (s) 6H t4géther], (252 w 5°9 byl-§flirans-2-pheny
[4. 31 ( 4. % Hz) | Kloggey! ﬁN‘”‘b‘y' ingy -5,y dTZ’V@'ﬂL?z‘;"‘]PV’a“'e
4.5 }@} (2H t g@f"ﬁ’é PYlates 79 (m 1H), 7.29

(M p 7. 38 (m |17 YR Crepogp: (18§ ¢ Jo= DD SY), 149, (96H), 1.52
(kQr 's), 10. (br s) 1 I-‘F“l"fo@e‘tfh'#r]H) 1R4®.. 694 243 CHBIC 26HB), 1H), 4.41
(Qr s), 11§(br S), 129 317.(K5)2H), 1.8 (84H)(B1p (IBH), 7.29 (t, J = 7.3 Hz, 2H),
t dget her]. al . ( C23H33%80 34 .0an@GcyHadcalvacan e 7 HRBYAPCI, M+H"):
C| H N HR MtH] ' gabicu4332428. 2656; found 428. 2649;
erfror -1.58 10 Met|veodak 1cEMa8TR k@, ybia rdRiRte mi ke300

yilebd fromintermediate 10c using alcohol 1 d. WO
260721453 PCT/ - B2006/ %g\ﬁ'zn/m 76_Structure and

EXanpl e # Ches S8l nams - Enal ytical datd oo RuwiEfreethyia-1e-
H4C CHR0,3s pobut yI ‘“éeﬁ\"%’ﬂvf) minel Gty drgpygg ololpyd-gipyrazolg-2(4H)-
dijmet W iidr opy 1 CBPV[% 4- c] pyr azol e- 5( 1H) - car bo
xylate. MmN - 1H'NMR ( drNRIEP Mez. CHEORRARRMEMBOGIS (¢, J=7.07 Hz, 3 H)
1147-1. 61 (W° 4H), 1.69-96 ®F H H0 (o G4 Blp H) 510385 2 1) 04 (dd, J=4.93,

(m 1H), s2302-2.06 (m

128-2.32/m HN ON
183 (m 1H), 3.17-3.2

3B Hz, PH)TES @id, 22496, M 14 AE) H) 7.69 (dd, J=3.79, 1.26
1H) 1 HR0806r 2, 58 (m 2H), 2.71-

4 MetRad ofitd) , 3. 29- 3 31 (m CH3 I

4. 59.4 64 (m 5_78-5 80

boxyl a

Dphe, 1. 80'

13.9 Hz) "2
4.56 (s) 2H toget her
7.34 (m CH3 4H),

1 H together], [12

t oget her].

H, _N. HRVS
cer 1P SP““@&“

ut%n (Ng QiﬁFe

5( 1?)
cyc o
6, wa%lvﬁ?éttwwu&t ﬂ@ %ﬂiw@lmwﬂ-?ollbw@ eixtraftpy witlz ether B(x1500-raL) and

ar e ydjastel to NHN- 10 with solrd IR, ('ﬂ'l'éﬁ@suﬂﬁ% aueots ferWhs edicted with
1. éﬁ élz% >gé_(90 mL) 14519 éon?bine& orgam& ?a)yers were dried over Na,SQ,. Filtration
and evaporation followed by flash chromatography (5% MeOH in CH.Ci, to 4.5%
MeOH/0.5% NEt; in CH,Cl,) gave (S)-2-dimethy|amino-1-phenyl-ethanol (1d)as a light-
yellow oil (68.0 g, 56%). 'H NMR (dmso-de) 8: 2.19 (s, 6H), 2.31 (dd, J = 4.8, 12.4 Hz,

10

Anal

11c using

ntyl car bony
| -4, 6- dlhyd
N N-~ -

(m 2H), [2

HRVS] H
Met'hod of 3E@sfipl €641d J9¢aelee. 2 MM - 487 (m, 1 H) 7.10 - 7.18

t hyl am no) {

VLR, 7%t a0 (m] EEE i PR TAGLF-(chlorocarbonyl)-
n L ?’) | gﬂﬁﬁ ¢ ; (Tnéf dimpthyb eI RYOl0f3 3clp¥ﬁ§x?;1?ﬁ<éf§ -carboxylate

WHEHFO0 M2 [MeOD) ngm: 250 0% J-Piigh © H) 365 -

&1 & ONEP - 7139 (m, MBIT.3BHB43 (m, 2 H) 7.78 - 7.90 (m, 2 H)
§0mh Ry hret (aythsN:05S.1.1HOAC.0.1H,0) C, H, N, S.

| Metaaaiotie] - N O / \

opyrrol o[ 3, 4-c] pyrazol e-5(1H)-c

H NVR (dnmso d5) b: 1.59 (m

19 (s) 2 21 (s) 6H OCHS

g grﬁFgqu 1‘d

E94H33N503. 0. 2¢¥i®
cal c. 440 2656

9 %‘d"ﬁﬁﬁhﬂé’ﬁ"‘ﬂi) 'p"‘ﬁ"%%‘h?%?' s)

579(m1 7.29 (m 1 H,
1 (bPSP, (&), 10.48 (brs)
(BEs) HCdZIZ 26 12.29 (s) 1H
I;a e>&§’me0 8H20) C,
0

und 440. 2649;

) (‘1)22 NEnPrdwhestyl- ﬁ&%mbﬁ@oﬂ 9, M2E6 mmoly§hsormic acid
yi elod nfl) ams aainearfasreﬁldah@elam rhiS 319, wt&rﬂ w8BH at ddm ERberSR. The

onI

Qs

h | et
?’ggp A%{e]zi/lt Was éo}ed\to room temperature, conc. HCI




O CH3 together], 1.73 (m 5H), [2.23 (s), 2.33 (br s)
6H together], 2.58-3.08 (m 2H), HN6 O N\ [4.33 (m,
wal2®6/0¢a1p3 2H together], 5.85 (m 1H), 7.30 (m PAHB2006/003646

7.36 (m 4H), CH3 [10.26 (br s), 10.32 (br s) 1 H
together], [12.10 (br s); 12.29 (br s) 1 Htogether].
Anal . (C25H35N5(8. 1.3H20) C, Hi3 N HRMS: [MrH ' cal c.
454.28127; found 454.28232; error 2.31 ppm 13 Method

of Exanple 1: Made in 26%y| eld frominternedi ate 13c

USI1 2.8 @ @hplﬁ 811d12|zr|31)cz‘ 46?1 cfdei!hy48 7.8 Hz, 1H), 4.97 (br s, 1H), 7.21
?%ﬂnémﬂé*ﬁe«%b RIS

d| riveparatioh 6-ofli h§ompayndr olio[ 3, 418)}p(diracthllemi{c)hphenyitayl  3-
xygs&&o Imn\nc{)S GI\é'dlmethVI M@I—@ﬁ@?rrgfgﬁg}% g}olﬁa%&ﬁ%ﬁ%ﬁ%xylate

S o n@%upfetaﬁéf%ewona? (841 ngg6-23 menad), gtermadiglepts (1218 g, 3.12
H) ,m @), 4d @idohol Ad£772. Mg, 4163. MmollHN N2-Nintdthoxysthas3d (DFE, 39mL) was
¢ o%gﬂ-ede%%ngfsokg )o | :laagn' fgpﬂfh&gg ] Aft% %og%q(t?)mon? he%rgftjegﬁ%%?f%solvent
(d,was eMa@gfatgd the z;esgjge ():e{tltlo\gied-bq_t\ge@ ¢ipy acet@te42%r11L)(qmd dgionized
= LMdiet (2dzl). 4hb 8qlﬁeﬂ>US thyer wh8 béckijractéd Widgsethy1 @tdtate 22 % #5 mL), and

({ mtlﬁ:%ﬁg%ﬂ%@ag gre(ch@ecg(rgﬁ%beréﬁgh%mug sti_]‘ater\f‘utemngd concentrated to

Mﬂmness cahe reszﬁlle vesogissolveh ifnaretha®] 21D k) apd (tristhylagiire4(10 mL),
p prtirrddat Vs @inpefatieX &3¥b ﬁhoﬂrs MR dRaih koAb ILdjdr}c/rfegé'n The crude

| nt ?‘{d@g‘ % gbégﬁ(sby s@:‘% ﬁ ﬁ@mt,ograg%v%éaggg & gradlent of 5-20%

d]éﬁi“%’lﬁ’l + A%t Oh il el aceltated afferdiag coronme h (36 1H3 @, GBB) as a white
5% 1$aam? (2 EN'@ﬁt Ws@-@];)rl&}melpe@k@ﬂﬂél c%tr.l]ﬂ&h due to the presence of tautomeric
yi SeBBT o1 tatr S T Bt B o) cpymiaptiestin 2o
1H)d daf‘r‘b%k';ll 2%%(d, J N4.8\H2), 1Mtogether] 2H3NNR J(=0h8,0-3d6z),&.82 (dd, J =
1. 63, (oo Hkk télge%r](m4 %‘) 63 (Brss @ﬁto&etﬁ&r 5[e8- &@ AS)s, B3 He,
2. %lz-lé(%gﬁ{rh](l ﬁi 6,_};5' ( é? H&T‘rﬁH) ﬁge(L (ts/ B 7% @Hm\m&g br m, 1H),
2011{112)25 (p#s)32-48pr s)41|-5the€tIlr@r] Hrat ECpeHibieyOk-0. (BEKQ\C( rmsto) C,H, N.
11 7 N
: 'I—ﬂ?)MS [M3ﬁ} (CHik. cﬁ%')ze«{ ?o%n&%s zﬁ“’ﬁ e(-@ 4%&9 .

t g E‘f"ﬁ‘éerard E’@“E&‘h%l (czs‘%mmme Anaiea) Eﬂtﬁnémma 6H20)

“Q,6% ppp\ 15 Myt dnethyigfo-dExaeppi dold4-cldyackes-6(1h)-chBbYoyiate.
dl at|en Lor (st g: (1.9 (9.0h0E), 165s), 174.(s) 6H together,

: Icarbon am o LRl 0L a3 B S 2,
5(>1/H) o ?‘J;% Cap&ltﬁﬁ[@s% h%‘é‘ ?:thgrtﬂi g%é ) ]4‘33’8;;:;6

d6) 6: 1. éGC;—B]-Gq t%?ér 17 br o for ) H together].

HN20 N Hz) 1 Htogethe“@6 BPHPPI H) . 3.94 (m 2H),

.35 (m, 4.54 (s), 4

§) 2. 21 (s) i (
2.71 (dd, J = 8.6, 12. (Z‘E?;%j : @C(Hd\‘ JH M% [gg+H]f§c (466.22489; found

H, Fl\l HRVS: [ MtH] + (d&8) ?:(d-meﬂMQmMﬂrgwnsﬂe@wnd AAuct ol fizpyl)amino]-6,6-

[2.20

| m/ﬁﬁa) - ohenyd) et BYdinen, [2.45 (0, J = 5.1 Hz), 2.52 (d, J = 4.6 Hz) 1H
't et r ahyghked: Bt ol H365 GH3 1) 282 dd J.= 86, 12.9 Hz) 1H

), 7.35
ther],
Anal.

l?loc( gf) ExgmpleCy3 Mp g’l@ﬂz}*?(eyiqld, frof. im@mediate 2¢ using

[
( 11-1), 7.29 (m 1H)gchp184 (m 4H), [9.59 (s), 9.70
(s), 10.13 0 (s), 10.20 (s) I Htogether], [IL.385
(s), 11.88 (s), 12.38 (s), 12.41 (s) 1H together].
Anal . (C24H33N504. 0. 1cycl ohexane -0.5H20) C, H, N
HRVS: 16 [ MkH] +cal c. 456. 2606; found 456. 2597; error
-1.92 ppm Method of Exanple 1: Made in 60%yield from
i nternmedi ate 16¢c using




al cohol 1d. H3C (1 S)-2-(di nethyl am no) - 1- phenyl et hyl
6, 6-di net hyl -3-{[(4- H N CH30

woreaohprares phol i n- 2-yl ) car bonyl ] am no] - 4, 6- di hyRPeDB20ec103646
0o[3,4-N N | c]pyrazol e-5(1H)-carboxylate. /CH3 '"H NWR
(dnmso-d6) b: 1.60 (m 6H), 2.02 (m 2H), [2.19 (s),
2.21 (s) 6H HN O N together],, 2.23 (m 3H), 2.59 -

2.91 (m 4H),
(m 1H), [4.33

(m, 4.

3.50 (m 1H, 3790 (m 1 H, 4.11 CH3

64 (m, 4.55 (s) 2H together],

AT o 70 (lhy o) Q_99 /hr

: u an mpld # O% \”l ChEH'ucal name, Andlytical data and Eommments,
S)— 62—t br—5)—46-33 L : ™1 83
(Hr S)HHC Chiigl br s)( “limp yf mjpo) %—7hen)19§1)'43 w)'arﬂugybeizpyl)ammo]se
t qget : \ CH3 “k'@ﬂ‘l’ﬁﬁ'NB?EQPVW'%E"IWW%%%@“V'W
0.4 N ;| T NMR{[490 Ng) NeOD) Sgpm: 37 (B 4PH). 178 (3ricH), 243 (s, 6 H),
471. 2 140; T Or_/0.°07) Z5pHe: J11.SNBehHtrd! F 2 Bx anfinet H; 473 - 485 (m, 2 H),
Mide | JrB8% yi el d\f I omIRteer/medi e &z 170 7asi g (mal 1010k 7.67 (m, 1 h,
1d. \EBC CH3 (1S)- 2 FE e'e hxd7ami1mo ) Andl-(pAresyokrat daghc.0.1H,0) ¢, H, N. HPLC:
3| | uor ophenyl) aoeiwduﬂ.ty amno)- N O /
G;l 6- drhet hy| 4 6-di hyd mempyd Bﬂ*x@r{nﬁa fi- Ql]iq@ylf @@ﬁp%@d’ fﬁ)(n”ﬁgrm&hate 3¢ using
aBoxyIate | N--~ al-thNR(drrso dé) b: [1.49 (s),
4 ol 3 nnr\i- hr\r
;l-- ktﬂéo ﬁA \:’)’ L. ‘(1’8) ]:)% 0 ny'leH]yl Tfi—é(%gdlﬂlf?b zoyl) amino]-
), § Lq% > 5y, ‘*’Jﬁ' G %5"° f°rﬁ4°&9 ’t°ﬁe“F 71ﬂ carboxyate.

58y ebe's o—8. 58H( br fRBYI PPy 143 B (5, 3 H) 2.57 (s, 6 H)

4] 521 S), 2H 3 Q/get he d%"‘73739 (M Ha 31‘? 3% ’('r‘n” 4y 4.85 (m, 2 H) 5.90

713 (M 7H,
FN503. 0.
[ MeH) +

om i nt er medi

10. 8,@ (
let hyl
calc. 4

ate 18c

h leFBBS 31)2H36H)(7rh1 7.201 (m RfY) 7.3Ar5 (m, 5 H) 7.84 - 7.96
érbéﬁb_ﬁ@al (PB4 BOY-0@HOAd) C, N, N. FIPLC: >95% purity.
8 0ePe )6 Exafnplel h Made30 792 B3 5iom @fefn@diate 4c using alcohol

2. 24 ppm F Method of| 1&xanple 1: Made in 53%yield

using 18 alcohol Id. WO

07/072153 PCT/ | B2006/ 003646 -78 Structure and

dnmso/d6) 5: [

2.79 (dd,

anpl &sC# <g}hem cal na

mn
nyl)

JyH 5e 5(1H)=NN O

1. 28,(s] |
[2.18

er ], 247(m 1

0 NCH%

as)-2Adadthybimie @1 pﬁbﬂ&l&hyﬂﬁ]ﬁd.ﬁ&ﬁfﬁiﬁ Bifluoro methyl)
@ penzdyi i Ra/d-&lyidyrrolo]3,4- -c]pyrazole-5(1H)-carboxylate.

déﬂpﬁﬁi[ﬁﬂs@d%ﬂ‘lﬁ:s%rﬁz 1H)307 3.21 (m, 1 H) 4.75 - 4.82
o, 29%9'?% b ﬁ)725| =8.01 Hz, 2 H) 8.14
o

e ?’% Anll %g\l §F30§?Qgi¥0R Hzg)c M, N. HPLC:

12.9
hod E)sampéz‘l 6Ma,_&)n 1f% Hleld from intermediate 5S¢ using

_L

(

H

f

2

B

(1S) - Ydi reet

3 {[ 4-}n‘e Xy &0@IR0p MHA M o3 }I753 none,
31 tﬂéd Bt o et N8 h 75 (s, 3 H) 2.42 (none, 1 H)
]

(

6

t

H

tp

3

t

%set her], [3.49 (s), §°°B°ét*’s 2H together], [3.72 (s),

0 3 (s) 3H together], [4.30 (m, 4.51 (s) 2H

pget her ]C' S. /77 ('dd, ]—(ﬁ)%{dllﬁethyﬁm?ﬂo)ﬁzghenylétﬁﬂ L 06’6 dn'nethyt’3 (pyridin-2-
8. 20 (Yicaddahyiartin 61{1 lgjpﬁ;ﬁol carboxylate.
NH N r m+ fl—llx’ﬁhamom 04 9, ;zé @254(3 6 H),

’ ZIN’25 8 er r. [NMfI-|]42 %Egzg—g )04115? 479 (m, 1 H), 4.91 -
deffn 39%yi el f ro K]rg | al 'é) 7u?§| (Mool H: Gi17-49 (m. 4 H),
N=N3C (1 S)-2-(di me | Pﬁ‘ﬁ‘o}“h h% Pt Hyf21 (4, J=7.81 Hz, 1 H), 871 (d,
-di methyl -3- ({[tr a 48 Hz A1 fAnal. ( 24H28N60302HOAC C, H, N. HPLC: >95% purity.

henylcyclopropyl]car

, £ cl pyrazol e-

N pN

b%ﬁ'&f’l"}%@faﬁ'e'} A4 Madedin 9P vigip jromr dleok@te 6e using

alcohol 1d.




N--4 - 5(1H)-carboxylate. p CH3 1H NVR (dnso- d5)
5:1.48-1.69 (m 8H), [2.19 (s), 2.22 (s) 6H together],
WQ286/07H8 O N (m 1 H), 2.53 (m 1 H), [2.72 (BdI/IBR2066/003646

8.3, 11.9 Hz), 2.80 (dd, J =8.3, 12.4 Hz) CH3 1 H
together], [4.37 (m, 4.58 (s) 2Htogether], 5.79 (br
s, L H, 7.17 (m 3H), 7.28 (mg3H), 7.35 (m 4H),
10.74 (m 1H), 12.32 (m 1H). Anal
(C28H33N503. 0. 6H20) C, H, N HRVE: [ M+H] + calc

h r\_nl n'F
4Emnd ERRpIEE ﬁc%ym.cmdnféu\nayﬁdaﬁ ddt’é’dﬁ& com -

n
Meda vial rom.] nterned %C

\aIIpII_F —eae—+r—229

3 i1s met lamino)-1- phenylethyl 3 (acetylamlno) -6,6-dimethyl-4,6-
usgi ng 0,Ced CO %Ej héx’gl? (ﬁlyH- hg[; 4-c]pyrazole-5(1H)-carboxylate.

R L. 161t P e 45 6. 15 0 5
?% - |8 BoXYPATR1S (TO" MR BNBHQ- 3 BHMHD), 10.15 (s, 1H),
/e a H3C H3Q LeMBIM+HI'B6N 0 Et02C-N NN I N
d ﬂ;&a, t ol uene EFP'BN Q Me@piB of BNt Bradvl e BOWRAIE romMEiédnkdiate 7¢ using
0 100C, 30 min CH3|aleeodd 5 Preparation of
Campound 21 a: A solutiion of (+/-)-2-phenyl oxirane
(19 8.3 mol) | and ]0130#-(dwfethd#mm-hwemmle 3HiBobviAdino)-6,6-dimethyi-
(2. OM sol uti on) was hegateethydrepyfddB 4-dbyazctsakpdrmbiyRe.
oyer ni git. C‘,ﬁpe sol uti chHms(dmeoQQcaemsr(@t/ed 810 ofl] M s8/RACES (s), 1.61 (s),
v

cuumi_t o\ v(sa fl 166 Yo RERAUET (3 131 %%H%éther]\(ﬂ (dd, J = 4.6, 12.9
07/1\1 7 1 ZOOE/HQ)OZ?&ZEQGJ 487@)1%%%#%'59@@% 47 G e, 1H). 273 (e,
| t I 0.,2%. 3@9%2) 2% d Hggmo ether], [4.32 (d, J = 13.4
N N o uene
" )OCD' in 30 . nut o W%g):ség@o% %@hz 449%%"4%5 s)'% togejner 7,57 (dd, J = 438,

s oration und h 31 M HHPEO fob 49 R 1046 (or s),
\?\ng di s@éla\rl)ed in MeOH §§51r1(?r p1'1‘;13‘?%‘*hfrbﬂlzl"f‘e b 1GRT ©n 1384 4s) 1H together).
afified Et 3N (1n). The |88 (i otrOrRrsycsiterane-RQUC, H. N FR)S: [M+H]" calc.
2h, 5 concentrated and*PEPriuatt1H3ro3HHPeCT BARm40%

CHBCN/ H20 (0.1 % TFA) | Methodgtf\RsampleTi AMasia it 36%f yptirion finte@dediate. 8¢ using

n 29% vyield. The sal { @deskediange of TFA to HCl was

|
perfornmed by treati ng| ez (dmtyidmtol-dnehyibihiN 3Heycid¥tspiTtarbonyl) aminol-
spl ut Hen. . Compound 21| 68dimBEy 4m&/dﬂbﬁnﬁla{aQ-@]pﬁ&o@-@ﬁﬂﬁ@rboxylate
spl t{ 7 1H Mv@%s@@ 58. 7%%', 4,550 @, s (s) 6H together]
1] 66 s, n34H) 15:? s)étoee? g, 75, 274 (m, 1H),
JE4. ) [4%7 (Jdo H% 4 (d 7), 4.8 é} dp) 2H together],
Hz AN : 5'94 1 H’%“zf’é [10 55 5) @ I-ii 104'4(9)1079 (s) 1H
He, : pz;ether] 216" (br s), 1h.27 (s), 12.30 (s) 1H together].  Anal.
745 (t ! (szH31N50301cyclohexaneO6H20) C, H, N. HRMS: [M+H]" calc.
9 412.2343; found 412.2345; error 0.54 ppm.
Method of Example 1: Made in 41% yield from intermediate 9c using
alcohol 1d.
eC (1S)-2-(dimethylamino)-1-phenylethy! 3-[(2,2-dimethylpropanoyl) amino]-
H 8 CH3O 6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxylate,
N’>\Jf/<N_,/< H NMR (dmso-de) &: [1.16 (s), 1.18 (s) OH together], 1.59 (m, 6H), [2.19 (s),
o FHs | 221 (s) 6H together], 2.52 (m, 1H), 2.74 (m, 1H), [4.31 (d, J = 14.6 Hz), 4.38
HN o N\ (d, J = 12.9 Hz), 4.50 (s), 4.56 (s) 2H together], 5.79 (m, 1H), 7.29 (m, 1H),
CHs | 7.34 (m, 1H), [9.87 (s). 9.92 (s), 9.96 (br s), 10.02 (br s) 1H together], [11.94
HsC/fc . (br s), 11.97 (br s), 1231 (s), 1234 (s) 1H together].  Anal.
HsC 3

(CzsHasN505+0.06¢yclohexane-0.7H,0) C, H, N. HRMS: [M+H]" calc.
428.2656; found 428.2649; error —1.58 ppm.

Method of Example 1: Made in 43% yield from intermediate 10¢ using
alcohol 1d.

10




J
J

na
(2-
in
di

Xy

=7.45 Hz,
=7. 33 Hz,
WOR®7/02483 2 (Mr ).

3 H
1 H) 10.27
Stru
me, Anal ytical data
(di met hyl a
0]-6,6- N O/
net hyl -
late. N\ I N/CH3

7.60 (t,

J=7.33 Hz, 1 H) 8.02 (d,

(s, 1 H 11.04 (s, 1 H M5,

cture and Exanpl e # CheP@THI2006/003646
and coments H H3C CH3

m no) - 1- phenyl et hyI 3-[(4-fl uorobenzoyl)am
\

4, 6-di hydr opyrr ol 0[3 4 c] pyrazol e-5(1H) - car bo

1H NMR (400 VHz, I\/le(D) 5 ppm

1.
2.

Mud{:tﬁe ané E)Hyhple#- "5 3

n wie) VAN

,Chama) namé Aﬁﬁﬁ.céﬂu\ata }in& c?dmm‘énté s

66— L' r= \"' * "/’ T 2’(d| 0)-1-phen tHyf (c butylearbgpyl) amino]-6,6-
4.87 ( 5 d‘lbﬁat l-4 i ydr&g] I:;F34 ]pyr:zfoleﬁsze(j:H) cac:fbogllgz,te
g; (’ socgs S WR (PY§ie) (KAL) (m. 4H), 1.69-1.81 (
446. 7. ES'QSanr 2& 2&7'1ﬁ@t1ﬁh?@2@@fmww5m<m 7H), 2.28-2.32 <m
madal 35%y|e F |25, BE9e2.54 pp, @iyR.71- 2.83 (m, 1H), 3.17-3.24 (m, 1H), 3.29-3.31 (m,
24(di/met hyl ani no) €= préﬁw.gmykm, 1H), 4.59-4.64 (m, 1H), 5.78-5.80 (m, 1H), 7.27-7.40 (m,
34 4-di f I uor obenzoylsfard.1sap.2s N, 4 @2.25-12.29 (m, 1H); Anal. (CzHaNsOs 0.3
6,/6-'di met hyi - 4, 6- di hydmeies rol Hag) 3, 4l NChrmer aEal Bic. 246 kdb; 1dnd 426.2485.
\ |M N\ CH3 carboxyl at EMethHN)fN(amHe Nl\l@de(ffbggxteMEEate MLQ;B alcghon
DWWCQ‘S’ 3HT 1% ’(13)iﬁhmetﬁylé_rumo)f- ‘éh‘&leth’ﬂ 3’ *ybfb’peht rb‘6nyl) amino]-

- I 6d|h§d'r rro @4 pyraz H); carb(-)xylate.
89 -« sd6 59 (m, 12)180(m2)[19(s)221(s)6H

e arh, ¢
4. 2. I\/bth@d of
de in 20% yi%kd.

S

(benhzoyl am no) - 6, 6-
met hyl - 4, 6- di hydr opy
- car boxyl ate.

di met hyl am no) -1

I'N HZC@;:ohbHGIOZH \

:1-0 t I‘C;\536| 27N(m £W1<dA~pd39HZ)F139 (d, J=14.6
e

) 5% 6P lpogiieg 589 e pHFAEN 1. 794 (m,
4H)2[3o ﬁp‘lp &7 (9410 45( (r s) 1H together], [12.11 (br s), 12.26 (s),
_1%)99r(§)d‘-l ﬁ)geZhew ,@plh(ypH33N503-0.20yclohexane-0.8HZO) C, H, N.
HRMS: [M+H]" calc. 440.2656; found 440.2649; error —1.54 ppm.
Methddodf Fxampts] pymaiz ol 0% 5!@!?1 from intermediate 12¢ using
I~ INI H3 H85 C 2

T 1l DT WwWxm

HO I\|~bl‘b

UOB -804

fj,Pr

ﬂm ho

CH3

£t 3NN NS

(13532 (éﬁh@thﬁ&ﬁlrﬁ)’i’dl‘lelgl’eﬁ'i Ncyclohexylcarbonyl) amino]-
iget (! azo ylate
g2 [1 49 (s) 1.58 (s) 6H

oge%'ler 1 7?Frh5 Bésl) ﬁg(h(grl s) 6H together] 2.58-3.08 (m, 2H),

[4.33 ( ), 456 ) 2H together] 5.85 (m, 1H) 7.30 (m, 1H), 7.36 (m, 4H),
[10.26 (br s), 10.32 (br s) 1H together], [12.10 (br s), 12.29 (br s) 1H together].
Anal. (CasH3sN50401.3H-0) C, H, N. HRMS: [M+H]" calc. 454.28127; found
454.28232; error 2.31 ppm.
Method of Example 1:
alcohol 1d.

Made in 26% yield from intermediate 13c using

13
y 3G CH,
N o
N N—{
\ o CHg
/
HN N
0 \
//V/ CH,
i
HaC
14

(18)-2-(dimethylamino)-1-phenylethyl 3-[(methoxyacetyl)amino]-6,6-
dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.

'H NMR (dmso-dg+D.0) 5: [1.43 (s), 1.53 (s), 1.64 (s) 6H together], [2.13 (s),
2.16 (s) 6H together], 2.41 (dd, J = 3.3, 13.6 Hz, 1H), [2.74 (dd, J = 9.4, 13.7
Hz), 2.83 (dd, J = 8.1, 12.9 Hz) 1H together], [3.28 (s), 3.31 (s) 3H together],
[3.93 (s), 3.96 (s) 2H together], [4.26 (d, J = 14.4 Hz), 4.34 (d, J = 13.9 Hz),
4.51 (d, J = 13.4 Hz), 4.58 (d, J = 13.4 Hz) 2H together], 5.72 (m, 1H), 7.32
(m, 5H). Anal. (C21H2sN504+0.3cyclohexane+0.8H,0) C, H, N. HRMS: [M+H]*
calc. 416.22923; found 416.22917; error -0.14 ppm.

Method of Example 1:
alcohol 1d.

Made in 43% yield from intermediate 14c using




A m xture of

(1R) - 2- (et hyl am no) - 1- pyri di n- 2-yl et hanol (2.25 g,
wagoo/omred , prepared by the nethod of Tanis, BCT/IER0067003646

see W2004/ 085414, W2004/ 085058 and 5 W2004/022567)

5.0 nL of 88% aqueous formc acid, and 10.0 nL of 37%

aqueous formal dehyde sol uti on was heated with stirring

ina 95 Coilbath for 2 hours, ‘attaining a maxi mum

O

|nternal tenmperature of 85C. After cooling to room

8
or onet Mg ext P adt(Q Shageibertip-Fdmh THRYBI(m.ITEIIRSSh, U 3.93 (quint, J = 6.8

il i da gel chromatgr gphy 10.3¢ gh)utitsyehen) mm115)4422@<spw «(s) 1H together].

o<

Hz, 1 H)“ 4 67 (CléicJRBMdJ = 4.
ru

e :tmupmm f av:gnrts WAas

iél gﬁ @Nan‘i‘ 11%1 HlLe Vigthyl fﬁ"‘f rﬁﬁhy{-lﬁéetrahydrofuran -2-

4 lﬂcFrBﬂly go]éi)&drhac&”?péwolq[@ Givtagple-5(1H)-carboxylate.
0 ang OH wlj dmspﬁéﬁd@w %d 85 (m, 3H), 2.18 (m, 1H), [2. 19 (s), 2.22

filtered, corlderithdsedh) saneh pupdehénesizoly, 1H), 7.34 (m, 5H), [10.02

OH: Et OH: Et OAC) ,| Avdd (@iHWR:0 28 Bcytiche QR -Bor,® @YD, NASIRAS: [M+H]" calc.
el low oil. 1H NMRAINGR: 4844 orol0bDpphs. 6H) |
d J = 8. 3 12. 4ﬂefﬁBd of:bxé_rnpie 12 I@a’ée (ndtg% yrtl,ld froniéfer(nadlate 15¢c using

—|UJU)CI—"OH§II

J,_;,%l mml), al xo o 24 87 e8] 551169, RADHY J w86l 12.4 Hz), 2.80 (dd, J = 8.3, 12.6
ium car bonat\ ( 312 TritygethBr, 267 (vl 8.94 0m, 2H), [4.35 (m), 4.54 (s), 4.57 (s) 2H
i met hoxyet hane (DWEtherliY&B(mMH) 72@8n, 113,038 I, £H),89k9 (s), 9.70 (s), 10.13
nder yargon in an 85 Cspitb.tvat)hinfiaened, OIS, 11BOR), 1238 (s), 12.41 (s) 1H
| d- war m sol ution wasgdna@nadal. [d, @6, -d QychiRRRY & 51,0 c H, N. HRMS:
plei ds,

e remai ning 1 esi dupu Aeaagh YeGil T 5L
), triethylam ne (1)akghcm1'd) was added, and

:; 3 _ 8 1 }mrz];d.’ thyl |n?g1 ?’\anylefhyl 76fguml;|th1| -3dtetrahydro-2H-
H pyr@ ar’(ua-lyle)ar'mna 46\J(H1ydrop4rrgo[ip_.&c]py\|]aqole 5(1H)-
1 Cwﬁ?\m) C, H N LCVB (APCI,

so ut i| ShNBE (OMsae Pt A8%mi 1OHY YR Im 1R, 219 (s), 2.21 (5)

_BI

and the filtrahenmae. +6066&86hd 6847, LR dbyl ?
Dgﬁpom i termedlate 16¢ using

:H[".

86,
ogefher], [2.21 <(H5) @, P2 438 )m).8 Bt D @&t () e bgether? 5.784m,(1AY 7.34 (m, 5H),
4.44 (m), 4.69 [Ikjo @), b-eagetsherdy (or 6, B2s G M thdhtner, [11.88 (or s),

o6m ?t“[e fnr 24 hours
gf) zga. PeThy APino) TPV o oduct  iGSImethy3-{I(@-

ge me"i*?’#"&f’ﬁﬁ&f Béryﬁﬁﬁynv@aém GffhygieRyiolol34-
25 NHIRF=H- X3 Ertomide: to give 24

g8san &r“ﬁﬁg‘é’“*@@ﬁﬂ@l—ﬂ“%%@%@ﬂ 469 (s), 2.21 (s) 6H
(s) N 64 (plPeetndl 82 (0.3)), 2.50.-221 (8JH).Bkb (m, 1H), 3.90 (m, 1H), 4.11

.80t of d, Jt = 7.ptsz, bJ&r 1240 QorHe, et & 411 Mgfgmer] Anal.
J =7 Z 3HZ l H) . 49(CZH35@>46§ﬁthyl3k&tate 70% (Cq Ho‘\l FR q [M+HT" calc.
fH; 88Hé’5 ~(]? :Jl- 54 324,&.%1{,,%1?1;207479%1& em()r 067f
4 , . , = . o ‘
(br's). 30 12.46 (br Sa]cm\o,i f mP'%r glgde inn}_éiﬁa yleH)fr’orH ériklﬁmedlate 17¢ using
Arrad . """L"’S NeB3—0- H N__ 1 CVS (APCl MtHH+)

) 49H H + clal &2 ipgyamensT-piepyiaity Sf44fuomgpay) acetyl] aminol-

ar 9 pp dcff/"ﬁ“fﬁ'i'éé IRV B OBEAE H-caaxyiate.
$t r Ex%qpl o B NER RIS [hebrfe, 1.5AGRN 52 (ICET (et tegether], 2.1
a comTents (s, 6H), 2.50 (m, 1H), [2.71 (dd, J = 8.8, 13.1 Hz), 2.79 (dd, J = 8.6, 12.6 Hz)
1IR)F2 (di net hy nQ) 14 Regpserli [elsenerd), plse tohyl2H together], [4.32 (m), 4.52 (s) 21
-[ (4-1 1 uor obenzo griegeted1-5.7HMCHB (.14 (m, 2H), 7.32 (m, 7H), 10.70 (m 1H) 12.36 (m,
thyl -4, 6- dl hy dRD Pl 00l o G4y 58200 85,5 (LH) NCF.  Hrus:

Lo
rbo

3H), 7.41 (t, J
3

1.64 1.67 1.méod &)exbiliet 9
i~ (28)22F () 6|(—|S% ogdi aMB&BiEf)EZ%I ‘pglﬁidgib;sb Id?_@&i d2ate 18¢ using
67 (m—2H—HN-O-N

. 8 Hz,
2H), 8.55 (t, J =5.2 Hz, 11-1), 10.97 (m 1H), [12.23
(m, 12.47 (s), 12.50 (m 1H together]. Anal. \
(C24H27FN603. 0. 5H20.0.11 EtQAc) C, H, N, F. HRME:

[ MtH] + cal c. 467.2202; found 467.2194; error -1.66
ppm F

te. NN -~ N bRa( 6405 Bard 80 285; clrk -

J tcgethar]’ 58?2 (m 1H) 7 31 (m
81Hz, 1H), 7.80(q of d, CH3 Jg =
Jd = 1.5 Hz, | H), 8.07 (br q, J = 5.8 Hz,

I ()



Met hod of Exanple 24. Obtained in 33%yield from

i ntermedi ate 2c using 25 al cohol

wWo h@7oT192nt

stirred at 60 C for 3.5 hours.
R) - 2- (di met hyl am no) - 1- pyri di n- 2-
3-[(2-fl uorobenzoyl )am no] -

24a, DMF was used as

i nstead of DME, and the reacti on PEEBB2006/003646
(1

yl et hyl

HH3C CH3 / \

6, 6- di met hyl - 4, 6-di hydr opyrrol o[ 3, 4- c] pyrazol e-5(1H) - c

arboxyl ate. NI N~0 _N 1H NWR (dnso-d6) 6: [1.56 (s),
ts&rdgﬁezafd ?le?ﬁle#f’z b)2 ) (Lé TChettioal naits 4\;3&@5 Eaga”%g;co,nme:tg:_h Q

(4, 4 69 (m 2F (ﬁ_ﬁ Hnﬁfhyl ré:? h’brfhrnyleSIylsi{[((lfpfthq(yphenyl) acetyl]

H) 7 41 a(ntno} J G%drsetwsdlhympyrrqlo 54 [3,4-c]pyrazole-5(1H)-

-7, . |780vG of d, Jg = 7.6 Hz, Jd =

1. " NMR @m@-dpip: [1.4p (1.5 ®01.8Qs), (1kw (sBOH,together], [2.18

1( (br s) 1 04 (v (@r21g9s @Mget@gemhefjﬂ [4. 70 204.3% 8(101.9 Hz), 2.79 (dd,

s), »@2¥6 \ (br S 243, RbHz) sbi;oge]henhi[atmgﬁbb@er)]zmogether] [3.72 (s), 3.70
al { (C24H27FN6 %ﬁ@to&th&ﬂmb OhensaReH Ggetndd, 5. adFy = 45, 8.9 Hz,

HRVE: Vi ™&H + cal c. 26 1ABT8622025.9 FO N AG )Zpé (mesﬁ %63 (br m, 1H),

0J05 Met hod of Exappl @ mfh), QQH@M‘%Q) b, Eb/%l—ls $: [MHHT' calc.

from i nt exoreetsat e 3¢ Usbddeys; @heRNQks. ra14 ppr'EB) F

g 192dl( ?T’Ietrrﬁ;rygagn[ 20) N] 'MQMSJ g"EQan%ley1 q&l hé’ in 39% yield from intermediate 19¢ using

(t+if . HOt um:t byl benzgyl P28 nod - 4_6-di hvdr opyrrol of 3, 4

: | N4 ﬁ’?s‘e'm'«yv'ae'awwwﬁw O CHF-nthyI3-({[rans2-

N%R % [1.56 §e§§'°V°'iP"6>§1°er§<)"v'}amme>? /B(cfiydropyrrdfdl3,a-clpyrazole-

(BING t [ HN|Ofycroqoigte.)  ~ 2,21 (s), 2.22

(B) H oge@ &r] CH 75% I'(T]I'MR (Orhelp-ds) §:14484.89 (m, §H),42.7BQs), M22f} 6H together], 2.36

C get her], 78482 (. m,253 (m=113.[Br2kda, Jl= slsl) 11.9 Hx) 300 (0 = 8.3, 12.4 Hz)

1 7.41 (t, J ct38. 1 1iHegetbr, kBT (m),/4.59 )78 1dgBiherls. brs 1H), 7.17 (m, 3H),

7 (br s, 2H), 8.17|¢ts () M) Sad (rh|Z4H)2|'d)74 @ 99, (e ol 1) Anal

= 5. 67 1H, 11.22 (dE!Flaar@Oaﬁsz? c, %2n.9%rk Qan% Wg)ﬂfsazese found

Ahal . @wzwsl\leos. 0| 28242 e Ky Hﬂ F3C N 'hR

[IMFH +\F4l c. 517. 2170

pEi\h Vot hod of Exarrp gft%t:&rbg E)égig‘llé negpde in %'%.b/gleld féofndnt?"fleigﬁt]e 20c using

4 eh-ate—Be—using o2 alcohal 24a._ WD 2007/ 072153

PCTFMB%0 66/ 083EmsthyIaminay T-planyleghy rd(bEzayfintng)-6,6-dimethyi4,5-

Créhydrenyrmoémis, 4-dpyiaydle-salH)-8abaxyaated. comments H3C

(1R) - 2- (di net hyl am
3-{[ (4-fl uorophenyl
am no} - 6, 6- di net hyl

Q) - 1-pyridin-2-ylethyl
etyl] H A
6- di 't Qpy o[ 3, 4-c] pyr azol e-

5(1H)-N N N--~ -N cagboxylmbe. O Ihe,l NMR
(dnso-d6) 6: [1.51 ¢sp, 1.59 (s),"®,582 (s), 1.67 (s)
6HtogetherL HN O\ 2.19 (s, 6H), 2.72 (m 2H), 3.59
(m 2H), 3§ o 3 =13.9 Hz) 4.34 (d, Wk =on,CH3 12.9
Hz) 4.53,»( 12.9 Hz), 4.57 (d, J E 1X%4 bz

t ogetBBeTN j(gpl J=4.3, 7.8 He, , NFAL3 J
= 8.3 Hz, 2H), 3 (nf1adddpre 7. BN (q, J .1 o\ K
1 H), 8.88\¢0 J = 5 2 T Hwwdito. 69 gbrs) {71
(br s) 1 Hiogether], 1o§°¢20r33 (br s), 12.37 (br s) chgI
t oget her] Ve [I\/H-H] cal c. 481.235 F f eund

481. 2354; ror -0.78 ppm

Preparation of Compound 21a:

A solution of (+/-)-2-phenyloxirane (1g, 8.3 mmol)

(2.0M solution) was heated to

1 and 10 m! of dimethylamine in MeOH

70°C in a sealed tube overnight. The solution was

concentrated to dry under vacuum to give 1.1g of crude product 21a as oil.



28 Method of Exanple 24. Obtained in 26%yield from
internmedi ate 18c using al cohol 24a. H3C CH 3
WG 2@7a7a1e3 hyl - 3- ({[trans-2- 3 henYl cYcl opr opYI PCEHIB2006/003646

amno 4 6-dih dro NOp Y }- )- Y pyrrolo[3,4- NN~

-N c] pyrazol e-5(1H) - carboxylate. O CH3 1H NWR

(dnso-d6) 6: 1.19-1.74 (m 8H),42.12 (br s, 1H), [2.20
(s), 2.22 (s) HN ON 6H together] 2.36 (br s, 1H),

2.75 (m 2H), [4.38 (M), 4.60 (br s) 2H CH3

t ogﬁédﬁtﬂfoih of gbn%ur(ob‘fc (Sloo ng"'b M&) A}B826§ éreo3 Hg,l % %%?)?&5 ml of

( S tag%neﬂas §3< (57153 rr(l?ﬁ)wavel_tﬁ 1OQ|_€2‘ f(g@O ("Hyutes] -Th$ solupa|was concentrated
( C29 H3 DG oGtidn EdE eBiRDpreSsurt], THS rehﬂﬁl\ﬁvas[d\ﬂ’sbﬂ/ed RMEOH (2 ml)

48%"36@% SE'Md""a@gd 1%%% I dﬂ? ﬁlvg%%meﬁt@ rt for 2h,

tal ne

zo&nﬁ%tfﬂgq Y Rrieshiy Hau%ﬂo %ﬁ@rﬁa@mo (011% TFA)] to give a TFA salt
S) fdrmioe 22 yi 2% (it EFhd yhiBgHcRENgB o YA to HCI was performed by treating the

3 (T*Fﬁnséﬁ*’w M@ICM? goll%bﬁetcg%g r|d g1é'(32lm% w%sapprsww ag an HCl sallt.

o h%jf\r iz R N mmﬁ4m3 HIB@EHEG-N) 2.86 [dJ=465THz, 3 H)
HOBt89Qd|J-I|5IEHz @HPE/S« BHE (hn, 239@ 68(2@ J—'@Q QEB] M 586, 4=13.14

N O
34 Yo Bobg P 15 S § it
of J@)fﬁ)ldﬁ@d-l F®Q:(t, J=7.33 Hz, 1 H) 8.02 (d, J=7.33 Hz, 1 H) 10.27 (s, 1 H) 11. 04(s 1
(S}l—)l?/rshm&rmeyzmmy di met hyl - 3- phenyl propanam de. To a

2 hyrlr ox\v-3- f\hgn\/l ald _npanni c acid
Sﬁ‘%*"*é S di_melt HYFSHTING AAyise BRterng pamtents
Fgeq) 1- hydr ox{§ts@teshgteminai-efeayidty il fleor¢bll@Riamino]-6,6-
254 q),° di i sojptirgtyl-4dihydrenyirgies,4{-dlyERAs-5(1H)-carboxylate.
N 4oq)+n THE ([60MR omracor MO 20074 B7Pa%3s 1y 245
06/ ?)O 64% *.83 |di, I6$1) PEORYD @y X TIN P Y 1(}9'4@2 4.87 (m, 2
£0 1. 1eq) at 0C. The, 5fg@a§§9| @0 H7%h U 8 (W8S, STk T§ %, 2 1)
om t enper at Flit e oVieRRi @h zaFﬁrc‘)do 51—“%‘3598@5:@% rat ‘Egms (M+H":

"T'_{ON BZO

e—rmw-o_bw/-\/\m
N !

ness under reducedgpyessure

Method of Example 21:The title compound was made in 35% yield.

22
H HsC CH, 2-(dimethylamino)-1-phenylethyi 3-{(2,4-difluorobenzoyl)amino]-
,N (0] 6,6-dimethyl-4,6-dihydro pyrrolo[3,4-c]pyrazole-5(1H)-
N?Jff"‘% CH carboxylate.
HN © N/ : 'H NMR (400 MHz, MeOD) & ppm: 1.61 (s, 3 H), 1.73 (s, 3 H), 2.40
E 0 \CH3 . (s, 6 H), 2.56 - 2.68 (m, 1 H), 2.95 - 3.08 (m, 1 H), 4.75 - 4.92 (m, 2

H), 5.89 - 5.98 (m, 1 H), 7.06 - 7.51 (m, 7 H), 7.83 - 7.95 (m, 1 H).
Anal. (CzsHz7FNs03+0.3H;,0+0.4HOAC) C, H, N. LCMS (APCI,
M+H"): 484.2,

Method of Example 21: The title compound was made in 20% yield.
23

Example 24: (1R)-2-(dimethy|amino)-1-pyridin-2-ylethyl 3-(benzoylamino)-6,6-
dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxylate.
| X X

_N H,CO, HCOLH |

=N oy,
H 85 °C, 2 hr |
N N
HO CHs HO CH,

15 24a



The residue was partitioned between ethyl acetate and

1 NHC. The ethyl acetate extracts was washed with
wAabboRaCHS3 dri ed over magnesi um sul fate, filtered/1B2006/003646

concentrated, and 5 purified by silica ge

chr omat ography to give 30a (2. 369 629% as a white

solid. 1H NVR (400 MHz, N@CI» ppm 2.83 - 2.92 (m

7 H, 2.93 - 3.01 (m I : %% (t, J=6.67 Hz, 1 H),

7.15 - 7.33 (m 5 H). Preparatlon of Conpound 30b:

(S)-1-di metiyl api no- 3- phenyl propan-2-ol . To a stlrred

suspegsi op of |ty|un1alun1nun1hydr|de (1
52.4 N ¢£¥ 20n mas 10 added a sdlu
Oa'4

i nt egpedi |n THE

0C. The n eactlon n1x£d{mmwas ShkaEd at Moo

t enper at urgbver ni ght and then quenched wit

sat ur at 2CC8 until effervescence ceas The

resul ti ixfure was filtered through c te and the

filter cake was washed with dichl oronet hane. Th&

fi Prepatationas compsermz@t e1R)-2L @irfMtN fifo)- T??n&iﬁ@h&hél%l

resi in.,eth e SQ i on
ex?‘r@??'éed SRR R i T2y EREnd Gk oth havobigsepared by
alf€r eiBodaghetenist het akd bessi PIQ2A04DE5H 1401 WO2004AB658  and

5t 0 V\RI2004/02256%) @asmLCofssd%th%uy\@&m%cﬁoa%&g rhlb o?%lz"f? a

et.h extracts were rie o aqueous
aWFy ‘?'%%5’8%5% NP “F%tF‘g&Y't h &UTRdeRE % é‘dOIlbéthg@rv%hwm attaining a
ti mﬁémue’dﬁﬁﬁ@ah@ma@a@m Ird58S s Atier coplingGg roofdt mpefdilirdINR: solution
(4Q8s %&cte%@)%@nlp meg?eﬂ?é} l(ﬁén tl"@ #é%nawg (a§]§eoils ﬁ_ﬁyer \yg%asmed

2
‘w%‘i‘ﬁ‘ e ’E‘F‘ 8E1 R t“pd“r? Fah' i1At dherberiasciution weg 68racted
10 rTngtfodquﬂorﬁmgﬂhyne &l>cohol ). 30te (deﬁﬂﬂf@’ dicHi@éhietdMd extracts were dried

p%vﬁ% ﬁiaylﬁ&ils?gé%liﬁ'ﬁtgaﬁtefed 1(,7dﬁgentr% aAdQ)UHfled bé’ qslltcg gell@watography

Cﬂ”%?%r"d*vf}éifbﬁp POe); ot 24aj (11109 \9abbfh) as a pale
sofeliew o WeNMR (VS O1dk)ten.ad (4, eH) PRBRYE /S 4,5 4 @ndH)t B3 (dd, J

f 1 t,ed Th
oo S MR E VS b B IR T . gt PEPIH 75 a0, <
f%t“h%d?%ﬁé”" 1A FL = \ﬁds"'zaddﬁ.t;d 754Adf t He= risxaives Wasiz, 1H),

253@1 (drofeq Jat= 4@ 6im J,enperta] UE ARl @Mou05 ¢, A BT Loms (apc,
ew@negqugn of solvents the crude product was
i fied HPLC and | yophilized to give the

t| Fgut@&ﬁgm@eg@te@gdﬁ@ mgs1.fhimmel), glodhioti24an(246.%01y69erhflol) and

1mordsﬁur(14ﬁﬂ>oh&nz (31REPL.B RSN inly §& f%ﬁrg Oﬁt@% ﬁBME61 A$mL) was

20 slf'pred %%C?éz 3 Og%h jn %5@2'2 %I%Stg fg"gll hiurp_l) The sgl?warn'gsqggloomfas then
ﬂ qzq)ad to regnove sghdglar(ch’qhe Tiltidje, wds @cent&te?ﬁto(d‘ﬂme@s Hirhe remaining
5 rdsdue v@sZﬁ’ssélV@d ik rdihand] - 11040 fL) 'tr%%y(ag%‘l e (1 d_%/mé_i\g %aazdgéd and the

7
ni}gtg%@}_&red af roam te?qp@l% u efg)r azLBou,@ /ﬁger e\zapowlon g(@glvents the crude
( @Z@PSlNE@I})WDﬂ@H@ACS"@a ZMO)hrcﬁ:‘natdrgljradHy thtifg wiB5%:20 conc. aq.

25 PUNH4OW: Et@qm}\z 8 Live @4 (163 5 m? 32%) as an orange foam. 'H NMR (DMSO-

S
)0' )]5 ?f%g%ﬁg %& A#t}% HJ]Z (3) Q;-i to)g/]ether] [2 21 (s), 2.22 (s) 6H together]
d,z tmngn Wmmmrzmbgm[tr&ms 82 pyfAY, ¢|3© Bdfl, J, = 8 bz, Ju=
%gw bﬁtlvhﬁ_g%m =¥ A00H), O/é%'\fgbdpngg{-is_%% %? %gg% 81H25 u=15
faf?,%gl 6. Q)szH HRISO(tKZ GBI HRIVEVETPS FHNHY, [TR.23 (br s),
30 |-|32;4€N(br,e) Cei89 (8€) AH Bfether]. Anal. (C24HzsNs04+0.6H;0) C, H, N. LCMS (APCI,

M+H"): 449.4. HRMS: [M+H]" calc. 449.2296; found 449. 2287, error —1.95ppm.



The title conpound 31 was made in 56%yield by the

nmet hod of Exanple 30. 1H NMR

(400 MHz, MeQD) 6 ppm

wa2®00(8533 H), 1.66 (s, 3 H), 2.43 (s, 6 H), PCBBB2006/003646

2.71 (m 1 H, 2.79 - 2.91 (m 2 H, 2.97 (dd,

J=13.72, 5.41 Hz, 1 H, 4.53 - 4.74 (m 2 H, 5.21 -

531 (m 51H), 7.13 - 7.22 (gn. 1 H, 7.24 - 7.31 (m

5 H), 7.33 (t, J=7.55 Hz, 1 H), 7.54 - 7.65 (m 1 H),

7.74 - 7.88 (m 1 H). Anal . (C26H30N503F. 0. 2HOAC) C,

H,[ siictrd Bal Examgiof0 POT T Zhemic rrﬁé?ﬁét"mAnEly‘t{éé‘l Jdpta fnd comments

ﬁ%ﬁ*ﬁ#&ﬁﬁ%@ﬂ%—% -2-(dimethylamino)~1-pyridin-2- -ylethyl 3-[(4-fluorobenzoyl)amino]-
? ?- (B'r‘l yg4 szi PE(T WF%{%[%f-@pwqﬁe-Sﬂ H)-carboxylate.

NS (SHO)- SRR NI [T 7HBCBH together),

f?FIE(S BF%DEA?H PeaEerB 236 BRI3H). B8 kY67 (m) 2H

Paethed, N2 (h, 182131 1m.BHE T 1H BN N2\ 1H), 7.80 (q of d,

(},{= FNHO: HBEHLHIB, 8.0Y (bf g, 1€5.8 Hz3R)), 8.55 (1, J = 5.2 Hz,

P tion of Conpoupth), 3R (m, 1H), [12.23 (m), 12.47 (s), 12.50 (m )1Htogether] ‘Anal.

(§) cycl ohexyl - 2- hydegsynd.-déqi-dmetbMd) ac et AMFd@irms: 13mamf catc.

The /title conpound 32puswase; RBdesrbide. oY Mselg by the

met hod of Exanpl e 30al meli N%n{pégtp Med |n s Viel nterme)dlate 2c using

6 %m 1.09 - 1.30 (n alc oI'_z’)la DI\;I'F v?égused as so §nt1 ﬁea?_Bﬁ?DM% arbiihe reaction

1164 (d, J=11.08 Hz, 1) g D]C]T 3 %Ou

I(:) H% (H?) é&lgfe{hylan;?o)?pyntz 2- ylethyl 32 -fluorobenzoyl)amino]-

( :)epil%?{/é aﬁ%?(y < mp Imwylémdﬁw@y% clpyrREpte-5(TH)-dagoxylate.

C )rrpnfuq wa de ﬁ‘HMBf'?dW%ﬂs)éf d!-35ye)t 115 (s Bhexd 1.0 (s) 6H together],

Ekanp b. NVR i, |46%1 (0T22NHAAH 1 @rih-OROFECRIVRHY) [4.67 @69 (m) 2H

1) 04N 126 (m “6nH) | idoete8, 581 Im, 8D, (a0m.BHi .41 27 965 (18] 1), 7.54 —7.65

JEB. 0 , 3 H), 288 ), Ise @4 JHz6 18, b 1.3 25, 98, 8-54§JQ36H2 1H)

(m . 3.15 - 3. 28 ({omy o s), 1.8 (@ s3P10a (vIr 94n (B8 her& (br s), 12.46

1. br. s. , | |'|) \ND ZQQ7/ Q;Z%l5?(b,-PCT56| Ba 06/ V{t)’e Anal.

-B5 The title conpoundc,32e6s. 5%@Qcyl:|£he>§4é’cgyh &, ‘ri- p&fvnst h{ §eHT calc.

nejshod of Exanpl g |3_’|)0 :’iﬁz

1 06 - 1.36 (m % % @

5 , 2 62 - ( 5 75 (m llh’_l‘it;;E)?mgséZ E)Pame m]1_ §qédfrorg mb@e&late 3c using

!l_l)’/!_RQ_A7' 1 I—h4189-497(m1H) —

7 H( lf's’C H37 4 ’ 2 (d@e%n‘crto) E}'"d,’" %ﬂetw 1 H}SG dimethyl-3-{[

7 95/ ’ 2 (tyi uoroMIg’)benzoﬂ]ammo}AGdlhydropyrrolo[34c]pyrazole

( ! . |oUmmRYE H N HPLC: >95%

FJUI' [ C 'H NMR (dmso-ds) 5 [1.56 (s), 1.63 (s), 1.67 (s), 1.72 (s) 6H together],
[2:21 (s), 2.22 (s) 6H together], 2.75 (m, 2H), [4.45 (m), 4.70 (m) 2H
together], 5.82 (quint, J = 3.8 Hz 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 (t, J = 5.6 Hz,
1H), 11.22 (br s, 1H), 12.55 (br's, 1H). Anal. (CasHarFaNg03+0.55 H,0) C, H,

FsC 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 5¢ using
27 alcohol 24a.




Structure and Exanple # Chenical name, Analytical data

and comments H3C CH 3 3-[(2- H fluorobenzoyl)am no] -6
wo2a7meiR3 | -4 6-dih dro N O Y Y pyrrol o[ 3, 4- NPAT/IB2BB6/003646

c] pyrazol e-5(1H)-carboxylate. O H3 1H NVR (400 Mz,
MeOD) b ppm 1.07 - 1.35 (m 5 H), 1.62 - 1.84 HN O\

(m 12 H, 2.52 (s, 6 H, 2.72,- 2.84 (m 1 H, 2.95

(dd, J=13.47, 9.19 F CH3 Hz, H), 4.60 - 4.79 (m 2
H),490-496(m1|—|),722- 37(m2||—|),7.53
(c:f: e LOpafrta Aot ot S

pdr tyH3033 Met of jgg)ﬁﬁf fethylgming)-pyridin-2-ylethyl 3-{[(4-fluorophenyl) acetyl]
(1S) N - cI Qh yI 2- ( dPARA-ASHReYHOS B ArgpyBoIpIB S-clivrakpIE-5(110-

rd b& Zl y carboxylate.

am Hs 4| BLNHRHSep-spY 1.6 @] B594s).CilapYs),aBDIspeH together],
5 1 oxy| &tods, 6HD 23 (m, bi),NIFRm{ A0 Q. okdz J = M) 2.34 (4, v =
5]pp 1 08 - 1 B\ZHs(rr 125 Hef) 4.53 fo, Hi29 HZ'I) 4837 (d, H\isﬁ)Hé)znﬁﬂgether} 5.79 (dd,
J31 3 9, ?6 F I(_Zl)I-B };iz;;%u]ssﬁ‘%ug—%z?z 1H), H:@gfg(bég]m (L_IDSMHtogether]
489 496 (m 1 v | 2.83%0r 5), 12:3 MH tofetitdh H TH" galc. 481.2358:
7195 (m T H. Anal. fg;gg,smggg;gg@ 2 gﬁgﬁ%}a “ﬁéﬁ‘)’) T gate
gl’lsti(airpll\le EIELC >959 )’Wellllfoh yExampleNEl alned in 26% {/Tpd fromslr%ermedlate 18c
(I et PRETAVI 3- et hyl but yl

3. _ (1R)-2-(dimethylamino)-1-pyridin-2-ylethyl 6,6-dimethyl-3-({[trans-2-
di VTP ICYs{oRroRylRapbeRyf-aming e, 6 8ihgdropyrrolofs,4-

H) - CH RO g Hidptboxri@e.]  ME2NH. HCI H3C' N

LAH HSEG QHB NBR @soldBt 1. 0-1THm, 8l),READ: 5T HE (35 a), 2.22 (s)

&

Ef O-I0 N C 35b 1. 8&H:eq
DVE McOH HN O

Pr eparaty on of Conpo(
(B) - 2-@ oxy-N, N, 4-t
2p07/ 0

3pba was made in 61% i e

53 PCT/ | Bzoce‘M Q,gd’s

HBCGodBhia, HBQorGHBH) .M\ (n/ ﬂﬂ,l\th.@-l% 4.60 (br s) 2H
thgetBN 52 (N s; 1H0)7:16 (brrs, 1B 28 (BN 3H), 7.30 ¢, = 8.6 1z,
HBC7Bb (sCiriH3s sl QnyD 10k (n??51H) 1233 (m, 1H). Anal.

NELHRD:0.1E10AC+5H,0) G, H N. HRMS [M+H] calc, 489.2609;

b R4 4} PEDTEE q
talraed ll'f éxyés @l]ln?ermedlate 20c

Zk‘:Qa Ie82§

e

usn?gﬁdc

3ba- (400 NHA —(RM d\ b ppm 0. 94 -
1. an‘(p[lﬁ 3 H)’ls) ﬁbwym'idllysthyh{mr!p)myl 3-(3®1zoylamino)-6,6-dimethyl-
4,6- dlhydropyrrolo[3 4-c]pyrazole-5(1H)-carboxylate.
CH3 OH CH3 OH
MeZNH HCI
ch HOBt
DIPEA, THF
H3C CH3 y HaG CHa
N o)
N N
Et0>— 4< 30b 15¢eq EtgN N\ I %O
HN K2CO3, DME MeOH HN
CHj
1c 30

Preparation of Compound 30a: (S)-2-hydroxy-N,N-dimethyl-3-phenylpropanamide.
To a solution of (8)-2-hydroxy-3-phenylpropanoic acid (3.53g, 21.2mmol), dimethylamine

hydrochloride (2.07g, 1.2eq),
diisopropylethylamine

(DIEPA,

1-hydroxybenzotriazole hydrate (HOBt, 3.25g, 1eq) and

4.43ml, 1.2eq) THF  (60mI) added

in was




1.48 | , 1.95 - 2.04 (m | H, 2.70 (br. s., |
H), 2.(319 (dE_I)J:13.35 Hz, 6 H, 4.40 (dd, J=10.07,2.01
woi2007/07H53 5 Preparati on of Conpound 35b: PCT/IB2006/003646

(S)-1- (di net hyl am no) - 4-net hyl penta-2-ol . The title
conmpound 35b was made in 63%yield by the nmethod of
Exanpl e 30b. 1H NMR (400 MHz,q,CHLOROFORMd) b ppm
0.93 (dd, J=6.55, 3.78 Hz, 6 I% 1.05 - 1.17 (m 1
H, 1.32 - 1.47 (m | H, 1.75 - 1.92 (m 1 H), 216-

2 Bfisobpyi€ariddimide (Bic; 3%5r%p 1 (1@31 2 058 The re%% A)gnt?mxtursé dﬂlag stirred at
%10 The I L le ¢ m

t h(Teoorre epIbgralire '-H%I gn%&enqun?‘@vﬁateq gogrqug unpy@r@)!qud pressure.

ppihe @sigge was]pa(mm(uem beBrdd) ethll @6tate shd 4B HAN THe &thyl adetHd extracts

- habNabmBd WittHAN NadHO risd &ve?q)n{g@em%n }_%lfate fﬁefﬁé c'r%nce_[1!£_r|;ted and

H) punﬂ%gl g& snﬂca@e}@r?mtoga%y to givg30a (253633662(%[)] asja \IV-Dlte spli2'"H NMR

(t (409MHZABleBR) 5 Bpri) 2.8%- BO2 (n,,7 K)=Z.94 83 biE ém 1 %segt, 94667 Hz, 1

d Anal . (C23H33N503.
( ng\}ﬂ?) 3%3'(#1 5ﬁ I(-:|) >950% 15 purity. Exanple 36: (1

Hzg Pf‘t“’&f’ﬁ@f ﬁ?’PBﬁ’HWﬁ’cﬁoﬁe@rﬁtd}mghmmhw%mwlpseﬁa(n@ol

f | Top stremizoydension ofdjhiGn ruehindRitHyMidedq. 699@ lstﬁ#h%BYrE FI9F Plorhi) was
10 4é&ie9yef %ﬁ’[loﬁ é@a@@na%?%@a%%@é?% IRl %HFéE@nI) BKOYC. The

K2E€6%t'°“ DN)Et“f\%!ﬂaF [Silred p300M) temppBiUre oveRgiR dRd 6n Haenched with

t i $dt@aieo maﬁﬂﬂ}dlnslﬁafféﬂésdéﬁ&ecéaﬁedzmyeﬁhtﬂg fn{lﬂl%%&s biMerbd fhrough

gezée;%?aéngtlbeﬁgt@ﬁ%kﬁgs gaﬁj_fbed Wi glflgloroTe@inet rﬂ‘ he]fllt;q}e wq_spcg)@centrated
1. tg:fjryn(ei;ﬁ The ;q)nalnpggqslduellva's'ﬂlsémedﬁn Bther. Zhelébliftion was Elitracted with
15 2. 2M HCI Bwibel Tfhmcoﬂqblhad aquedds tayér s \Q/gghe!i eﬁl)er aﬁd ?g%ﬂeg with solid
4. IzaA%IQ %Plg}’l'd) ,QJ' hg bgsnct@o l%_{m] w?g .Qf)(tracﬁﬁbwth ether twnce The combined ether
(@(gpgg NG [riey 2MEA@NhYGrousl, KIS0 HReEad, >@n8ontrktelt . gi¥® the title
Excuiipbend3es: colodsds-of 11.64, 7t y'l—ﬁﬂMﬁc{)mOlMH?tl\Wég[%tgypm 2.24 (s, 6 H),
o Lbe St LR A el 7o
20 H)A calttinrx9fl inteemediA® 2007450 7@ 1 532 REmél), BRA6! $6%3 6146m 183eq) and
"%ta@bﬁm'ﬂaf&%t% 2'&'{; i1 gd'%tf%éy_ﬁhaae (DM_E EH%_) was heated to
MO% or 40mEutes in mlcrowave reactor. The still-warm solution was then filtered to
remove solids, and the filtrate 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. After evaporation of solvents, the crude product
was purified by prep-HPLC and lyophilized to give the title compound 30 (90mg) as white
solid in 46% yield. 'H NMR (400 MHz, MeOD) & ppm: 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 - 2.90 (m, 1
H), 2.92 - 3.01 (m, 1 H), 4.49 - 4.73 (m, 2 H), 5.18 - 5.28 (m, 1H), 714 - 7.23 (m, 1 H),
30 7.23-7.31(m,4H),7.53(t J=7.43 Hz, 2 H), 7.61 (t, J=7.30 Hz, 1 H), 7.95 (t, J=6.42 Hz, 2
H). Anal. (C2H3iN503.0.2HOAC.0.2H,0) C, H, N. HPLC: >95% purity.
Example 31: (1S)-1 -benzyl-2-(dimethylamino)ethyl 3-[(2-fluorobenzoyl)amino]-6,6-
dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxylate.



Et 3N F H3C\ CH3 4c K2C03, DME MeOH 37 F F The
title conpound 37 was made in 25%yield by a simlar

w@e@eotiuse t o exanple | using PCT/IB2006/003646

(S)-(+)-1-Di net hyl am no- 2- propanol. 1H NVR (400 MHz,
MeOD) 3 ppm 1.26 - 1.35 (m 3 H) 1.73 (s, 6 H),
2.47 (s, 6 H, 2.55-266(m8 2.74 - 2.91 (m 1
H, 4.60 - 4.75 (m 2 5 H), 62-5.17(m 1 H, 7.09
-718(m2H) 782-792(m1H).AnaI
(C20H25F2Np03. 0. 4H20. 0. 3HOAc) C, H, N LCMS 3(ZMH—H)

422. g Exa EHeg: CHs

2- (di ' -1- (2f|uoropheny|)ethyl, o
3-[44-f nypy| ) & reoh - EtN N

6, 6- di gt hyl - - di hyéerpyrrol 91[9&, 4- c] pyr.azol e- 5(?

) - car bixsioat 6. HC HE LBC OH N O N D

F . N-/\ C HONO F HNOHSCF 0 H3C™\ '38a
Et 3N _ | \ K2C03, DVE MeCH F 2c H 38 10 CHs

Pr epar at+on of Conpound 38a:

2- ﬂw@ﬁﬁéqyd@hﬁp&ﬂ-wg@mébéjﬂ ':E /cp)?ﬁg%g)th et htﬁicgof Exafmle_@o 'H NMR

1 uor o-
nn@:?%) rﬂﬁlfs IPB'E"eH 1. fiﬁr(éc%t:ihﬁewuseﬁﬂ 8.6AmRE1 (M, 1 H),

i N2.@9 Al 4ne2 Hmz gaf(cfdonﬂsng RBRHL, 12H)2683 - 4.24 Bn ' 3.2855.31 (m,

5«’:1n1‘1‘—|l()3 gd%ﬁ:é%éd(ré %&g %’%49'70%1 %%HD'MBMYEPQ%@% % g 54 '7.65 (m, 1

88 H2) Arph (Cogfl@8O¢RIZHOAR (28!, NO HEOC H95%] )ity
7. E®ampl@8 §m 1-13)-;1-c?/c133exz/l ﬂ%lméﬁymlnéefﬂl’b /3. }_égmyoymmno) 6,6-

gt R ey e gt SR 5ot

al cohol a (200rrg, 1. 09 mol )Clweoe coupl ed bycit,hey

met ho8 affordll_lggN 100y, 3% asla
white mtu fLﬂEOI'éiﬁerS

only the che 'CB'FHQFfFlfts of the naj Or-T OFgR i S
reported) 6: 1.3, 3H), s24.65 (s, 3H), 3®.96 (s,

106H), 3.37-3.47 (m 1H), 3.71-3.81 (m 1H), 4.75-4.86

15

20

(m 2H) 6.29 20 6.36 (m 1H),707724(m 4H)

730 40(m S1ddy, 7.43-7.53 (m 1 H), 7:8%70%3
ﬁ 7F2N503. 1. 88TFAOQ. 88et

N, M), 484. 2. anpl & 3

2- (d Vam no) -9 - (4=F+dorophe thyI o)

3-[ (4-fl u enzoyl ) affRoPE MeOH  hN

6, 6- di net h -4, 6- di hydropyrrol of 3, 4- c] pyr zoI e-BEIN

H) - car bo e. WD 2007/ 072153 PCT/ | B20 03646 -C818
F H3C C'®H3 F N OH CH3 O Et02C -/3 N pN

Preparation of Compound 32a: (S)-2-cyclohexyl-2-hydroxy-N,N-dimethylacetamide.
The title compound 32a was made in 75% yield by the method of Example 30a. 'H NMR
(400 MHz, CHLOROFORM-d) & ppm: 1.09 - 1.30 (m, 4 H), 1.38 - 1.55 (m, 3 H), 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, 1 H).
Preparation of Compound 32b: (S)-1 -cyclohexyl-2-(dimethylamino)ethanol.

The title compound 32b was made in 47% yield by the method of Example 30b. 'H NMR
(400 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=5.04 Hz, 3 H), 2.98 - 3.03 (m, 1H), 3.15-3.26 (m, 1 H), 3.85 -
3.94 (m, 1 H), 11.34 (br. s., 1 H).



o1

10

N G HONCHH3 HN39a 3 OHN N Et3NO -- CH3 2c
K2C03, DME MeOH 39 F F Preparation of Conpound 39a:

wQ2@7et1b3y/| am no- 1- (4-fl uor o- phenyl ) - et hanol  PCT/IB2006/003646

2- Am no- 1- (4-fl uoro- phenyl ) -et hanol (2.10y, 13.5 nmol)
was net hyl ated by the procedure used to nmake
intermedi ate 1d, affording 3935(1.24g, 6.78 nmml) as
an oil (50%y|eld) "H5 NWR (MeQOD) 6: 2.55 (s, 6H),
2.62 (dd, J=3.79,12.88 Hz, 1H), 2.83 (dd, J=9.09,

12 7188 it compdihd 32w n(a‘ag’m §4C'r§y|§l% yq I \T"é tIZEQ(am i§§ 'H NMR

2
tcnfé’b'@ﬁ@%"e% H?" 1§ﬁ 23 r?rt5e"r’)ifré@1 aﬂ@%@ 12/dh Y6 (s, 6 H), 2.62 -
0. 218 (mrbH) %ﬂﬁddaltmmm 930 &iz( LAY 488, - 417747h, AD| .89V €7 (m, 1 H),

COUQS’ZG(@ J=b)43tltl‘§ leﬁ§ hogh ef %nﬁi & iLI f"édg ?c&dl_.{ 9%8 '-KM-?E H). Anal.
((:(I\J/%E'l 'g%%)gﬁ'éﬁ? QJ??ﬁdpa'ﬁEN S'E'AQ@P?E"%:%”’%hem cal shifts

of| Stristrempg BEMPIGF M I S re ﬁl@ﬂarﬁé Andlytfaai ddtPand édﬂ)mentd— 6%

g dH)H304 94 kS 3HT2adT c)ﬁcibhexy?'z_' a.meﬁwéﬁ. Setiy L 0
1 0 1 H fluor%beZzZyl m| % g"ﬁ: 9 él hygropyrrolo[34
( B all ?py atole 5(1H) ~car] oxy ate
7 7F2N5 H)CT:AO BNM?&‘. Migz, MqQD) §ppmi-t.07 c‘:ﬂ?sm 5 H), 1.62 - 1.84
E . 484\ ,3 15(m.é§5)n%?2és QU),én 2.84 (m, 1 H), 2.95 (dd, J=13.47, 9.19
(188=2k [ i sopropy! (A8t hy| et HS] =470 5@ HY -8 -Hywh (m31 F)( 742 - 7.37 (m, 2
fl ud enzoyl ) am no] - 6, |80d-#et P -@, &-di Ayer-ofspr ol 10HB  Anal.

, f-cPpyrazol e-5(1 H)- cldFHBRPIFDH4EOACORHIABTHMHBIPE3€5% purity.
-@ HO i Pr ( I\/E) NH OH OH Memﬁd-bfﬁ)ka@pleB{Bt N O Di PEA THE

Lin/s M O N

O 400 I(19) 1 cy'thUlﬁxy_-'? thﬂ flfo\)'étﬁ'y'l ifl benzoyl)
O N H[ H3 N Et o d am%gjt%‘ G%Im%thgq G'dMdeopyrroll’o[:i 4-c pygzog?lgﬂl-l)
0|0 H3 Céalgoxyl;late
"H NMR (400 MHz, MeOD) & ppm: 1.08 - 1.37 (m, 5 H), 1.64 - 1.87
(m, 12 H), 2.45 (s, 6 H), 2.62 - 2.74 (m, 1 H), 2.87 (dd, J=13.35, 9.06
Hz, 1 H), 4.57 - 4.79 (m, 2 H), 4.89 - 4.96 (m, 1 H), 7.05 - 7.22 (m, 2
H), 7.81-7.95 (m, 1 H). Anal. (CasHa3N503F2.0.3HOAC.0.4H,0) C, H,

N. HPLC: >95% purity.
F Method of Example 32

34

Example 35: (18)-1-[(dimethylamino)methyl]-3-methylbutyl 3-(benzoylamino)-6,6-
dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.
OH

CHz OH CH; OH
HO A N
MepNH.HCI HaC” LAH  H.g”
ol U — — 0
DIC, HOBt o
HyC' CHa : THF
HsC™ “CH HsC” “CH
DIPEA, THF 350 8 3 35 3 3
HsG  CH, HsC  CH,
H
Q N/N\ ' 0 N l 0 CHs
>— —-{ N N—<
= 3 EtzN N\
EtO Ci b _15eq 0 CHs
HN K,CO3, DME MeOH
o 2003 e HN o
HsC—N
CHs
1c 35

Preparation of Compound 35a: (S)-2-hydroxy-N,N,4-trimethylpentanamide.




WD 2007/ 072153 PCT/ | B2006/ 003646 -89 Preparation of

Conpound 40a: (S)-2-hydroxy-N-isopropyl -n-nethyl - 2-
w@b@nyiaset am de. The title conpound 40a was nBOBIB2006/003646

44% vyield as an oil by the net hod of Exanple 30a

usi ng i sopropyl nethylamne. 'H NI\/R (400 MHz,

CHLOROFORM- d) 6 ppm 055(d_8 =6.55 Hz, 1.5 H),

1.03 (d, J=6.80 Hz, 1.5 H), f6(tJ667Hz,3H),

2.56 (s, 1.5 H, 286(s 15H) 380396(m 0.5

H) ,Thé: h@cozr{]g:&w%ﬁfam/as%a%e'_n 619 )5 b@:q?e réotﬁod Sf 53]30'5') "H NMR

(S)%? Yie WP ;gﬁ,,aé,% 1%Kfén§lll‘|éth§r7and)l36 (MThe), 1.38 -

ti t148 (moirpid ulrRS 400t (e HYEZIED bn sB4%)Y2.69 ), b¥13t§59r|£7%t 043'40 (dd,

of JEKEPES1 B0 1f H VR 10 (400 Ve MeOD) 6 P T

(d 67 6 H, 2.32 (s, 3 H, 2. 46 -
g’éep(am]floz o,f_d:omfogl@:i 35b2 (89 (GImet}pylap:p)mo)M methyiiental2-el. 06,

3 78e ile, conpblnd FBb2hs-malie 2B6AoAVield biylthe fetRSd of EkamBle 3080 'H NMR

(S T SHE SR AR s o A T i 4 17

8%‘le i 1|7ﬁ 1198 (p2hH). s 2kl STHBM73 - 3.90 (m, 1 H),
buﬁﬁDI(brtshmuﬂr)l solution in hexane (0.73m ) at room 15

te al tlon s stirred at roo
10t eﬁpipt%t%wr@% SSf‘n%nu es ?ﬁe\r{}@aﬂﬁtaﬁd gt FgAmple 30. " N
%HI%M&PBIJMPW B97 ( 40G (nu@rfd)biah@oylﬁl&mﬂhﬁj 1853610318, 1 H),
thylszj?me m, 7 H), 2.37 (s, 6 H), 2.48 (dd J_142,84 :Z’:za“/l'r ox1 H)ét2é36 2.74 (m, 1 H),
B 0RO 0l S08- ENRYE 330 Fod o8 Bl o e, 1 )

at79‘g?q' ux 7 BB HzoAd)hdnel. 4GeH:NE3.006I0Ae 0t iHaO LA, HON. HPLC: >95%
15drymwss under reduced pressure. The crude product was

e HP | yophilized to give the
H‘J nj% conpg ond 43%) ﬂ@)&%?hglaa*"eoﬁmﬁﬁyvllésrnmw@tyl 3-{(4-
sof'wobemommumem -dikRirethyi GXs hydr gyolol3, %]pyé&dle 5(1H)
J=2kb&Gaté. 55 Hz, 6 H), 1.62 (s, 3 H), 2 (s, 3 H
S

O‘l

2.42(,3 ,262-272(m|H),288-304(m
2 H, 4. 38%., 2 H), 5.81 (dd, JQIJ.%CBCI%OHZ 1
H),7Q>§1_ 3 H), 7.34 - 7.44 ( H) o 7. 97cH,
%Q)( al . 354 GZZH32NSE3F. 0. —4642

H, HRUC. >9596 pUFE Iy, 25 EXaymiE 41 CHs
(R) - 2- (di netByl ani no) - 2- pHenyI et yq o

3-[ (4-fl ugt obenzoyl ) am no] - 6, 6- H"’C_N\CH

di net hyl di hydropyrrol o[ 3, 4- c] pyr agol g- 5(1 ®

H) - car boXytate. CH3 HO-__: NH2 HZCO, PH3HOB\ i ' cH
O 85C, 2ht% 41a WO 2007/072153 PCT/ | B2006 003646 -90

20 %EFB n6N~ON~OEtN~NC| 41 a 1.5 eq
Et R 3 WERNTES 5 Gl ViV NRERY IR resthochel el 35.
J VR (400 MHz, MeOD) & ppm: 0.97 (d, J=6.55 Hz, 6 H), 1.37 - 1.51 (m, 1 H), 1.54 - 1.61

(m, 1H), 1.64 - 1.77 (m, 7 H), 2.40 (s, 6 H), 2.44 - 2.57 (m, 1H),2.59-2.79 (m, 1 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.
(CQ3H32N503F.0.2HOAC) C, H, N. HPLC: >95% purlty

25 Example 37: (1 S)-2-(dimethylamino)-1-methylethyl 3-[(2,4-difluorobenzoyl)amino]-
6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxylate.



41 F F Preparation of Conpound 41 a:
(R) - 2- (di net hyl am no) - 2- phenyl et hanol . The title

w@eopoma 41a was nmade in 90% yi el d by the nmetPOUIB2006/003646

5

10

15

20

Exanpl e 1d using (R)-2- am no-2-phenyl ethanol. 1H NMR
(400 MHz, MeOD) 6 ppm 2.21 (d, J=1.26 Hz, 6 H), 3.32
5-3.39(m 1H, 3.75- 3.8 (m 1 H, 3.90 - 4.00
(m I H, 7.24 - 7.39 (m 5 H. The title conpound 41
was made in 18%yield by the nmethod of Exanple 30 from
conpound 2c. [1H IgI\/R (400 MHz, MeOD) 6 ppm H;G 6§H(d

J=11.08 Hz, 6 ). "2,33 (s, 6 H), 3.63 - .7 o1l
H) , 4.3§2;Nf. 4 H, 7,20 - 7.34 (. 3 . 38,
(t, J=4,53 HE~4 HYy 7.983 $%8.07 (m 2 By aI 0
(C25H28N503. 0. 2HOAC. Q. C H N HRNC >95%
purity. 10 = Ppl e 4210 “cH BN HaC—N
(S) - 2- (diwethyl am no)=—2=phenytet hyt— Yo,

3-[(4-fluq nzoyl ) amoeepms, 6-  meoH 37
di met hyl - 456=di hydr opyrrol o[ 3, 4-c] pyrazoJe-5(1
H) carboxykFate. H3 CH3 HO NH2 H2CO, HEO2H HO NCH 3

hr 42a . H3C CH3 .
o118 Bodt a7 AR g s 2R VielBS i e Rl SR ot o e 1 using
\ (SBHR-1-DimethglamipoR-pRarapelr 4t NBIR @60 IB5rpeRAT) S4par 1.26 - 1.35 (m, 3
(501 gzﬁgé %gighé’hﬁ(@ &0), QI%EDQ%X%GLH?Q% 2395 (%hﬁ?Ht)utéoeMs (m, 2
s T e B 500 oot 8 e dly) 7e T 05, gy Anal
(m&%msdmw Ipiamc) @, BN, (LSMB(MHH+):3238. (t, J=6.17

= Eié'r%;gll 383 o &l’_ré&lﬁ)ilan\ n%%-@ﬂucﬁoéﬁe ?ﬁet Y i‘%ﬂl-ﬂﬁor%‘%e&g‘;l)ammo]
ti 9ﬁ@'"e%thwoﬁﬁwa'hwomgo'ﬂféd*eclpwaa%éq HbF‘H oWithe ot ho

of Exanpl e 3@c . NWR 400 MHz, MeOD) 64,9p
(d, J=11.33 H&/ 6'H), 3 (s, 6 H), 3.61}-

H, We20Q7707245¢ PCT 6/ 003646 - 9% 4] 3/~
(m 4 H), ¥25/(q,aJ=8. 6ﬂOHz,N2 7.29 Y1,

I—|),7.38|(|,(iil5466l-lz4*H§3 .93 - 8.0
( C25HZ8

Anal 03F. 0. 4HOAc.) C, H N. HPLQG

purity. PExanple 43: 1- pﬁ‘%anyl 2-Frroli 1-yl et hyI\CH3
3-[(4-fl benzoyl ) and ROLud, 6- meon

di net hyl - 476- di hydr opyrrol o[ 3, 4-c] pyr azol e- 5(k

H) - car boxﬁl at e.
Preparation of Compound 38a: 2-Dimethylamino-1-(2-fluoro-phenyl)-ethanol.

2-Amino-1-(2-fluoro-phenyl)-ethanol ( 2.18 g, 14.1 mmol) was methylated by the
procedure used to make intermediate 1d, affording 38a ( 2.26g, 12.3 mmol) as an crude
oil (88% vield). 'H NMR (MeOD) &: 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, 9.09 Hz, 1H), 7.19-7.28 (m, 1H), 7.33-7.40
(m, 1H), 7.43-7.51 (m, 1H), 7.69-7.76 (m, 1H). LCMS (APCI, M+H"): 184.2.

Intermediate 2¢ ( 298mg, 0.729 mmol) and alcohol 38a (200mg, 1.09 mmol) were coupled
by the method of Example 1, affording 38 (10mg, 3%) as a white solid. 'H NMR (MeOD, a
mixture of rotamers, only the chemical shifts of the major form is reported) &: 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-
6.36 (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. (Cz5H7F2N50421.88TFA=0.88ethanol) C, H, N, F. LCMS (APCI, M+H"): 484.2.
Example 39: 2-(dimethylamino)-1-(4-fluorophenyl)ethyl 3-[(4-fluorobenzoyl)amino]-
6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.



1. CNH, CHCA2 Ofs 2 DME I, Imdazole N cOTPS HO

HO 5 43a 43b H3C CH3 HBC CH3 O- NJ N~p N N\ | N~
woR@7/0818 CI HO O HN 43a Et AN HN N O O K2CO3pCDWE006/003646

MeOH 2c \ / 43 F F Preparation of Conpound 43a:

| - Phenyl - 2-pyrrolidin-1-yl-ethanol. Pyrrolidine (1.06

nm., 12.8 mmol) vvas added to a &ol ution of

(S)-(+)-1-phenyl - - ethanedi ol -2-tosyl ate (745.8 ny,

2.55 mmol) in di chI oronethane (2.55 nmL). The m xture

10 was stirred in a 40 C gilbath for 28 hours. The

sol vents wereg evaporated, land the residue dissolved ip

et hyl acet at &b Gin). S at ed aqueous db8i ym

bi car bonat eN ition (5 ctand brine f Wer

added Frid ers sep rat,kfd The aouigdiis N-a{{er

back- extracted wi th et cetsate (2 x :

conbi ned 5Mgani c extracts Here dried ovd dmgne5| '
sulfate, filltered, and_cancentratéd® affqfding a \CH3

m xture o Phepyl 2- Py ks Qpdi Ny Lgy 1- t hangl and
2- Phenyl - rrolidin-1- yI etEhanoNFé 3 [ owgoi I

(541 2 ny). Because the presence of |s nmeric products
gg%séts the formati on of an expoxi de internediate,
ration o Crapownd 39ap @@Jma@dlamm-ﬂn(@ﬂmc&a@e:ﬁm)-etﬁhtbl

m 24Aie- 0{4-RlofOfrehyg)- é@%oﬂ'?@' y£sl m'nﬂ)l) \AQM:ne riba{’éé bgtﬂqe? procedure

hl
t r h%ﬁ?gﬁ%@ik@ér%gdlate(h%%‘fe 2 49, ga@wol)ﬁ@npﬁé’so% yield). 'H
so NYR (Me

Py 3-%d(s eiH) r N e P28, aM2B8eHA ), 4.33 (aI0=.09, 12.88 Hz,
Af tler 520 (eyapebatd, @nHz‘JﬁH? acthJ—s%?%zr §|§% F4§ é&‘@ J=5.31, 8.59 Hz,

e ate (20" nL
ur aat:'ag%gpae'gm@%s%g%um bi car bonat e sol ut| on (10 ni).
Thlete&aerédeec ( @30en9, 0&H) haclkandeaitahaiciva d2eirid) 1e hﬁhhol) were coupled

acey tkandtRod tr 1
WEEI”EIR%A EB o(:;éér} amt“%g:nnégfﬂlﬁn] gpi“?f}i I%g@ﬂt‘% ﬁé as a wﬁlte solid. 'H
conaBnt P ared MR OERMPTE e sharieahshiie of deroaierntiogriamported)
(ed:Uiti2nig. 3t 1164 19, 3B, 2®4deaH). Ag7 (SNBIDI/ 32t (i, PAE 3.66-3.77 (m

Sop oy nd S TR R AR By 20 88 bt o
nai % EPPEQB@}O%T‘ 0.89waterp £, (HnN AH) , LOVSIAP@Y, M+H):
5Hi84p?art| ally obscured by sol vent) 2.60 (dd, J = 7.8,

15 125)é|arrl(i‘gr V\D46’-007/ 0728)1%?- -E%gér'o%% t/h9 36@0](11Phefy|q}hyl 3-[(4-

féuz’r?'?ﬁnzlebammilaﬂﬁ d-metbmm mwo:pyfnem:; 4-€lpytzoRk-5(1HPNG
(AE@quyMté—H) 192.4. Internediate 2c (210 ng, 0.514
mol ) ang,al cohol 43a (147.5 ng, 0.771 mmol) were

cougjzoed y the net hod of Hﬁwse 1, affordi Mg C(*57.3
ng, oFfMlfi te poyideroH 5 i HAMR (

b: 1.53 (b 21 HORL 63 (PN 8 52T,qu_’ 4H N

partial |y obscuPEE*BY sof'Vent]] ( 1 ? [2.8
(m, 3.00 (n) | Htogether], 4@3 . 4.64%pr s)

t oget her], 578(dd J:58 .1Hz 1H, 7.35 (m

7H) 807o(brNs302 s 10.97 (m 1H)H£.31;202.,4(br s),
A N
Et0>—N _ N%Cl 40b 2.4 ¢q >ﬁ\l‘<

HN BuLi, THF
0 HN

/



12.49 (br s) 1 Htogether]. Anal. (C27H30FN503. 0. 7H20)
C H N F. LCVM5 (APClI, MtH+): 492.4. HRVMS: [ MHH] +
W@ 200¢/07482. 24054; found 492.24017; error -0.76PENB2G/003646
Exanpl e 44: 1-nethyl - 3- phenyl pyrrolidin-3-yl
3-[(4-fl uorobenzoyl)am no] -6, 6-
di met hyl - 4, 6-di hydropyrrol o] 3,g4-c] pyrazol e-5(1
H) - carboxylate. I | H2CO (agq) HO HO NH HCO2H N-CH 3
44a H3C+ CH3 H 1..130 CH3 ONCH3 EtO 1 O HN O 44a Et 3N
HNF@ atchE‘Q"oQ'B Co ol DMEa/ 2 -
dr\%gcuert]éj @t hyl - 3- phenyl - %3?#5 @ﬁfS%gﬂJg?H%thylz
reo § Phenyl pyrrolidin-3-ol (2.01 g, 11.67

m‘rﬁ'lh? litlesc@npeund A0:888% mefeso Y% fydidrascan aitbydthe aiethod bf Exdiple 30a
of usmgé@guﬁguﬁti@ﬁqm@ dehMaR @8d WHZO%HN%%O%UI{M @35 loBmPo.55 (d,

100, [ b hours, atta
i nt'e Q}" 12%1‘5‘% {)){dee‘/cﬁ‘so%z &5 'Ai"ﬂélﬁ Eo(gﬁﬁ?}dj'zt%"'t)c?o’?ﬁ(s 1.5 H),
t e@FEr(at LP &), 3.81L3.8®[utl.DH), Wetd -eX98 @ toesl HYis 19 @0UBH.98 Hz, 1 H),
d| etzbyba,q ,I;\egH then the remaining aqueous | ayer was
fle 2 O % agueous sodi um hydroxi de to bring
“fmr atiog 8 of REPSENGAND: (S)2iisgeiopyl (RathyBamingl-1-ehenetiyanol.
et Aié tlﬂm@hwbmc(@b)@vagfmaaib)n 84Ph gicla @ytaasned an@ﬁi@tsaﬁ €'H NMR
108X (4B, Wfég%) gﬁ?q &Vﬁcf Jﬂﬁ%eéb’('ﬁ‘zséjhgﬁ Brs, B £5ED 63 (m, 2

concent rate

og?r%?péﬁfy 1) qu (4G, <O0R. 37887.80H)c 636 - 724 .(m. 1 H), 7.29 - 7.39
NI—WPEEIO—VEtOAc) to give 44a (260.4 ng, 12% as a

ye"rl) %Vgolu'h&ﬂgbtgs %?Stygq%/ ngeg%g@mlcé) P 5henyl@%gé@4&l{?2%mg 1.18mmol)

2 ‘7‘1 T(' (2pl)) wap adsied ¢1.6N utyitgurpzsolutiod)in Bexade ((8.73rhl) at room
15H) tenidBraturd.7 Thé readticn rﬁlxt-areHZas skirrshh at 700%9’[eﬁ1§)erat1|re‘ fof 28 nfittes and

(< (b £’ 16‘?%%‘6 é(éwmﬁﬁrb%@%[(‘?ﬂmbenwpﬁ’j"“Oll%d'methyl 5,6-

'QWWW'Q@B‘SC]WPMOG%KDM 2c- @B0rhgnt @4 9erddipt eTh@cresulting
( 20hiktute WBs héhtetOat FaIDL dor 8ithodt SN Shdntrdd td@{negs dibier reduced

211? egs ?%4crv&gprfg+£%a%w/gle g}l/’] E%B%PéEC;(@q IW@%ﬂd tg give the title
20" quqmuo@ﬁﬂso@syxela {10p) BRwifite, solld. = HINIBR K)o, MHz, FeOo0) 5 Bpm: 1.06

14(d4| J2) 668, 5@9?%“?1@2 %Sﬁﬁt gggt eH) 2%2 gﬁﬁqz’é? Lo m, 11,

S
2. %-?5 @Qﬁéﬁ %b*) 4%?(52 ﬁz“ﬁ 41 (g, 978, %ﬁ? Hz, 1), 72185"33 (m, 3
(tH), 131_4. - THAImHE H), 7.97)- 8.08.(B22 (. , Arkl. ¥C 19K .0.2HORE.0.4H,0) C, H,
[4N32|p(_@r>9§)/dpﬁty69 (br s) 2H together], 7.21 (m 1
H, 7.32 (m (m 2H), 10.97 (br m 1 H),
251 ot ’&%“R'%r M (B%d'memammq)équﬂﬁmw -I# ﬂm@nzmammo]-%
N, difetHyGHB-dil\achpyrididfs;d-clpdvaZoke-5(HBMarbdxiakd. + cal c.
478.2249; found 478.2240; error -1.83 pPm,,

()]

H,CO, HCO,H Ho” >N~ CcH

—_— = 3

85°C,2hr :'

41a



Exanpl e 45: (1 S, 2S)-2-(di net hyl am no) - 1- phenyl pr opyl

3-[(4-fl uorobenzoyl )am no]- 10

W@ 2@7a72183 hyl - 4, 6- di hydr opyrrol o[ 3, 4- c] pyr azol BeB{B2b)6/®3646

(J'I

to dryn

ol hi | d h
¢ Brbioh Bl it Y e ronpipdndi | 6.

arboxylate. HBC CH3 | \ HH3C CH3 O N~ ~O CH3 O NpN

NNNHONCHS OCH3 EtOCI HNCH3 HN ON O Li HVDS,

THE H3C \ CH3 2c 45 F F g .a solution of (1S,
2S) - 2- dlnethylanrno 1- phenyl propan- 1-ol (210ng,

1.18mol) in THE (2nl) was added IMIithium
bi s(trimetpyl silyl)am de solution in hexanedé&.17nﬁ)

at roonrte flture. The reaction m xt ur ey tirred

at roqm ¢ [ayare for 20 minutes 15 and X _aébd

et hy, éh 41a 15eq EtsN NN Ha
5-(c ?op carbonyf) Sebd.4mE | Uor ogezoyl ) anjd o] 6, 6- 6“qg/

t hyl -5, 6- \
di hydr of roIo[3 4-c] pyrazol e-2(4H) - car bo Iate CHg
(200nmy, A9mmol ). The resulting m xtur S sti d

at roomye€nperature for one hour and then ncentr at ed

€SS under reduced pressure The ude product

1HT Ie(cqz(yrgotquﬁa 2/@3 Ma@Bin 96 %neid by0th8 ine(tdd od ExanPle tdzusing (R)-2-
Iibamﬂqo&&)héﬁyletﬂan'ai) 1H1\JI\ZR1&40§ MHB, M)ee )15 g }_52 (ﬁ J}g ?Hz"l? H) 3.32
5%9& 1&3 §_|25 gs{gm 14659 04003@913@ L 7.39 (Fp, 5
- Th@d]rtle( FPMBURY ,417wB5 madd ik 68% ngieldt bi)the &néﬁ%d(&dExample 30 from
J 8o un@Z%gHHﬁ\ﬂli&b&\ﬁH g ) 3PP 1.69 (445 108 Hgehh). 2.33 (5,6 H),
C?% %'932 ?rgg 4,3 - 4.56 (m 4 H) 7.20 - 7.34 (m, 3 H), 7.38 (t, J=4.53 Hz, 4 H),
3 rrséna Fsi7 rram ho Andk: (QsHEN@H Wi2H v 413t BT CNR) N 1HPN® BYES burity.

10hy E](a §y4r2§1 30@56-5%2 Mhyﬁnﬁg@-é&yh%agle%r ﬁg[l(l%zl&)rﬁgel)zoyl)ammo] 6,6-

15

20

[3,4
HB‘i“L'J‘ 3 RrPirydropyngtolbd-cipyrazoless(1rgaremgla®. CH 3 Cbz,
NOH Cbz Cp ~ N3 2 3, CH2CI2 N CH3 Et OghH2N N~CH3 N
0 H O O HzZN CH3, 4 NEBb 46c WD 2007/ 072153

PCT/ | B2006/ 003646 194 HaGo@8xl Cho 843, ONOs

40 Et N Nc | H2N @6 NEH3 Etsi-N pN HN Chs  HN 0
DI PEA, THE MeOH HNQY CH3
42a
H
PG chg y 3 CHs
Q N 0 N
Et0>\\N — N_<Cl 42a 15eq EtzN \ | Ha
HN

K,CO3, DME MeOH
) (o]
2c
4
F

Preparation of Compound 42a: (S)-2-(dimethylamino)-2-phenylethanol.

The title compound 42a was made in 97% vield by the method of Example 1d using (S)-2-
amino-2-phenylethanol. 'H NMR (400 MHz, MeOD) & ppm: 2.20 (s, 6 H), 3.35 (t, J=6.17
Hz, 1 H), 3.79 (dd, J=11.33, 6.29 Hz, 1 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 Example 30. 'H NMR
(400 MHz, MeOD) & ppm: 1.65 (d, J=11.33 Hz, 6 H), 2.33 (s, 6 H), 3.61-3.76 (m, 1 H),



C5 le C5 46 Preparation of Conpound 46a: benzyl
[(I'S)-2-(di methyl am no) - 2- oxo- 1-

w@b@ngrashyl ] - carbamate. To a m xture of PCT/IB2006/003646

(2S)-{[ (benzyl oxy) car bonyl ] am no} ( phenyl ) aceti c acid

(196 g, 688 mml), 5 HBTU (261 g, 688 mmvl ), and

di chl oromethane (2.8 L) were agded sequentially

potassi um carbonate (285 g, 2.06 nol) and

di met hyl am ne hydrochloride (84.1 g, 1031 mmol ). The :

reatc:tw %therw hepseg,, %tHh)g%& ?‘éggﬂ' Pﬂgm%f 466 Hz, 4

i {] t O erat ure,
f i | g %or g}a' v@n%‘] (CasgpNsuEQAHOAC) SXE0Y HPYC:288%thhety.
fi |d IQEg;B?Db cé¥icent t-phayl-2-pyrralidi ﬂStwbﬂlWI Vf-l}(f—fluér’ob)mib’?ﬁammo] -6,6-
a o o Li-Q0pkept in an
th-4 AGinj GabyHHS @qdcaéﬂg q‘z caer%X)g

ul trasoni ¢ 10" cl eanse e pitated

solids were colle d and washe ith water (4
m.), he @ (2X50 F),CHz@,nd dri under vacuu 24
hours. Thg sol i dTrude—pt oduct “V@As ssol ved i

chl or of 880 “nMiN'dr¥=ln- di ssolve lids OTIPS
f||tere off The filtrate vvd'?concentrate@
Sdryness and the residue di ssol ved? n hexane/ et hy|4®

acetate (2ykt) (250 and allowed to st an:dscatCHr oom

t enpeg at ure i’nl ght he resulting crystials

colle LI ratlo ed W th hexa’ne etM

acetEa(g : | ed in high %}

"Cfor 3 hours to gi \ﬁ@ 46a (108:N0 g, 47H as a (j

crystalli OsoI i d. W : 88

2.98 (s , 5.01 (d,”J = 12.2 He, 11 (d 'y =

12.2 Hz 2lc—|),558(d J = 7.5 Hz, 637(dJ

=7.2 Hp~1H, 7.32 (m 10H). Preparat| n of 4Cvion'pound

46b: (28)-2-am no- NN-di net hyl - 2- phenyl acetam de. 20 To

a BrlH ,ﬁﬁa, ol (1.2
peketiGhofto S&’%;g/a o S'M%?p n-g Ve Ei]? W et hyl

ac et’r 51? idng ﬁoqm Brfe Mgkl Ry rﬁdﬁ?@(t’f@ ree sQlalions pfa k1t )k Aphenyl-1,2-
Paethalwppai ’a)tsylae (':{mdiehg b m@ﬁl) ir{ AiChidSrhdthaeeR %Bgtlﬂ_t THE Shixture

1003&194éf§r5dw3a540r§’5ﬁ6(a‘?9fop%8@5 ttr ety thro“%h cel it

15

20

25

was was eSPielDyere Y&Rﬁ’f?t‘?ﬂ_?“daﬁkiﬁres'due
th S%?Uﬁ%l”r?é'&' fqefate @P enlivainturatech sebyssodiimt icaghionete 46ition (5 mL)

(4andDrige (BBY) was added)iahe tfeObidds segardivR ft@%luéausqa f Wa8 back-

( 'S_sxtrgég%de wgl'ftgt{‘n)ﬁ g%e%aoté %‘%36 55%191 dT%%anSbme:(li Fganlc extracts vr\)ire dried over
N r[v(lgzlgflug selfaie Blispedy ﬁr@hgqneamte}i Aoirgi ameitctord lriiAmenyl-24yrrolidin-
f | Bgilethaantzat rﬂ-%nﬂ&)’pyﬂfbﬁwﬂﬁﬁ%aﬂ&)as@ gélf)gamlrkﬂ'{ P gﬁ? Because

glttﬂ%%num r|c Bro(ﬁlécttss Xl(gggst‘l@(t:lga fomf[%%lgl‘rl Rhan FXRxide mtermed|ate
addesmizafign l[nhy @ave ppqqrrgdj gyibin seaotlpn é hs @lixtidre ohale@hold fiag @issolved in
AGhviK @-12435 IQL g’trlls@&gpml&tloh&b {%X r%%gl) '.%L ] ln}mgagalre??%@g 1.45

sl ow ?/ ‘%F ver pr oxi ma our
r d32¢! &ﬁren? raé"dv(%lg Sﬁ'é&%ét'rr@ti at rr@qnn temierturs forod@ sours.  After
t Fryaparaioh el solgent, GheCresitne M&@@aﬁﬂoﬁe@&fettvl/ééﬁ dihyX btkiste W86 mL) and

S|s@’cMréfecﬂ @&t&%d UW ﬁ%rbso%gtérs% éj?o @g glﬁ%@eto%s layer was back-

t|on

pr é P &?‘W@%@’OWTQB WW@@@GVQ@@GG&&C’S vidbe dried over
scmagdesumwfafel ﬂllﬁe&ﬂe&bn@érﬁraﬁﬁ dan\(ﬁ)‘éh@@ b sich & M&mé’tgﬁgﬁv &luting

( ) T rated to a
rgﬂsf?ﬁg%gyge conc 4 NI—I"urlEt1 oéAQ%C)S?fF '}Qﬂ%qh%ﬁadﬂﬁﬁgmgp,&% )as a
e R, ans%yl @theré@hw 3 me, 150) ek lagretifooin43a 0" HARKIR (OMS O-d))
4@c A(&H(m] 48), 2763%n, 88, rt.du b | I

(CDa 3) " 6. 2 24'@" 3 é’a g scﬁ%ld b?vgo'vér‘H}JZ&)O (&(g g/ﬁ(gsjzj Hz,
6H), 2.47 (dd, J:106 121Hz 1H, 5407 (dd, J
= 3.6, 10.4 Hz, 1 H, 7.24 (m 1 H, 7.37 (m 4H). To

a solution of ethyl

3- (benzoyl am no) - 5- (chl or ocar bonyl ) - 6, 6- di et hyl -5, 6

di hydropyrrol o[ 3, 4-c] pyrazol e-2(4H) - car boxyl ate 1c

(120ng, 0.31nmmmol) and N-[(2S)-2-

am no- 2 phenyl et hyI ] N N-di met hyl am ne (76ng, 1.5eq)



di i sopropyl et hyl am ne (54ul, 1.0eqg) at room
tenperature. The reaction m xture was stirred 10 at

wo edoraxe1fdr 2 hours and then evaporated to dr yPeEEB200d1®3646
resi due was dissolved in nethanol (1 m) and
triethylamne (1 m), stirred at roomtenperature for
2 hours, and again evaporatedpto dryness. The crude
product was purified by prep-HPLC and |yophilized to
give the title conpound 46 in 20%yield (27ng) as

WhHHf-‘ feampr 141 NMR éé@QbMiZ 1M9GD11 @1 pﬂlﬂjl 71326Qm( S4H)3 Anal.
.70

H) (C é* gi"% §H€P)Q Hrﬁ %Mg?ﬁ%éﬁ%'é 19 471 (m 2 Lno ,

5. Mef(ﬂddi?teﬁcl(m@ﬁlg 2.504 mrw]) dndHlcohdl. 4% (1#7.5 dug? 02T 1 Hamol) were

1 EBupleZJ b@r}he m@chgtﬂof E§<£ﬂ1plé1 "foord?ng?ﬂi 57.4 myAodo as3n rwhite powder.

5( IR, Z”%bww 1.8 (484 2 FHTcAM sty obsoured by
pusmIVe;nI) 4 (ng 114, 62.8M(th) Bx@hfol) & HAodeltrerd] [@dB (mpa®4 (br s) 2H together]

T e R SO 07 (. e o

engéﬁ? br SH I(btqgethe Anal. C27HaoF 503° 7H20 LCMS (APCI, M+H)
anemd .- IBREAsd e haslc: 492824064) yaline p92.2401 0] eBrod -G tappmaz ol e-

5( N4, C N
10 CDE}Y%TH@ ag: C2. @gﬁ?l‘é B@er,%]w %‘QT- i '\@({S}Q&gg@ébtllgammo]@ 6-
HNdimethy- dlhgdrgrlgyrto o3 g@][{yﬁr‘izoj_e-wm tzarl;g(ylatg 94 (m 1
H, 4.57 - 4.70 (p H, CH3 4.81 - 96 (m 1 H),
. 6.99 - 7.30 (m H, 7.86 7.95
(m 2 H, 10.27 (sJ 1 H). Hsaah. (025H2 N502. 0. 81

HOAc) C, H. N Hwvs\( APC gﬁﬂ") \ F Method of
Exanpl e 46: Made i \A A)ﬂdﬁ fromint Hate 2c

using 47 amne 46¢. 1-13C N-[(1 44a

S) - 2- (di net hyl am ne) - 1- phenyl et hyl ] -3-[ (2-fl uor obenzoy
1) H C30 /“% CH; HG i
anlnoyl6 t gyl - |hydropyrrolo[3m - e pypa%

5( 1f ~- arb ok CHRIN 7 CH3 1H‘l{\l ]

MOD)ED pgm 1.68' (s, 3 1. 75E& , 2.450°
HN N 6 H'"\\.2062 (dd,_1=1% 72, 4% '1 2.9
. 4. 67 -kcb, e F OM§0H(m 2 ,)
J=10.70, 201 Hz, | H), 7.21 - 7.43 (m[~7)H), 7.52
A % H), 7.78 - 7.89 (m | HMAnal. ,\
(C25H29 02F 0. 2HOAc. 0. 4H20) C, H, N. HPLC: >95%

od of npl 3% ld from
P Pariathen Smi e 35 e PR P07 2159
15 PCA/nig2@06 SEH8RA-Ey rolide3-St (2fdta.n &6amtholxadpllef #8% aqueous formic
Cheg, %ld 1ASTRL o8 Ndub&d! for%io%hﬁ%dsomm StirEBfn £rbo °C oilbath

3- -di f | uor.obenzoyl (plnethylanln
0) Eog% q_p%lrsNa%n?mg a max%u?n mterna] temp r(aturg of 86 °C. After ctooling to room

phempestidry,| the Golbtiah wat bxttacibd Bitthi 20y chi-ogigthyl Gtre), 3thdr tHeptemaining

angé)'feﬁ/Eé I%l]gr wallpasifl¥d with 55% Qﬁé&ﬁ‘s@@m 'ﬂ%rgq&_ggt b’r_ln%mg H=8. The

205 Qgrsm( goluuop.Nag))e)gragt%pﬂNlth chgllaceﬁx@p 3 J:@ng)gr Thg Cglgblpﬁd ethyl acetate

H) exticB83vere driélovermmadnesium' silfatd, flteted 2conbertid®dHind furified by silica

(dgel 011 %\Q %ﬁaph?f glﬁtﬂdzwnhlﬂ_%/% co;]ch aq. ?\ll—f‘éH)(E'%H/Etdﬂc’) to give 44a

(260.4 mg, 12%) as a yellow liquid. 'H NMR (DMSO- -dg) 6: 2.02 (m, 1H), 2.08 (m, 1H),

2.29 (s, 3H), 2.63 (d, J = 9.6 Hz, 1H), 2.71 (m, 2H), 2.79 (d, J = 9.6 Hz, 1H), 5.21 (s, 1H),

25 747 (t, J = 7.2 Hz, 1H), 7.29 (t, J = 7.6 Hz, 1H), 747 (t, J = 7.3 Hz, 1H). Anal.
(C41H4sNO+0.16H,0) C, H, N. LCMS (APCI, M+H"): 178 4.




/ (m 1 H). Anal. (C26H26F2N602.0.2H20.0.2HOAC) C, H,
N. LCMS (APCI, MrH+): 483.3. F Method of Exanple 46:

wOoRwe/0TN585% yi el d frominternedi ate 4c usi ng PERIBVGB3646

46c. H3C CH
N-[(1S)-2-(di met hyl am no) - 1- phenyl et hyl ] - 6, 6- di net hyl -
3-{[4- 3 NO
(trifluoromethyl)benzoyl]am no% 4, 6-di hydropyrrol o[ 3,4
-c] pyrazole- N N4 - 5(1 H)-carboxam de. HN/ H3 '"H NWR

(4Q|Qeﬂ?ﬂdabatd\/§a@)016l rTb4§ rr?r%olf nd %B:Blioé %i (?31( %@ §[274 r&mol were

%(;l%b tgl%l me\tjq_oﬁl_ Qf mpﬁ1 fiorp@g 44 (72@.@94_@0%)@3@8)‘511&3 yellow solid.
4 g NMR (EZ_MSQ) de)§: 1175 (d0l = 931HR2),8F6 (4=24.4HE) 61 tddbiner 22 (septet,

- 0483 Hz( 3bls), 738 it Sy
BN %QN%::% 230 2376 m&aﬁﬁ%@%ﬁr@% 4 B 6‘%3’ H),

10'\/'3‘"% 6- JYEQRM ?gﬁm}h o%)yggloE%dc]p}jr;% e-é{fl—l?

>b5% b7 1) 32246 MOt 3H). BTt ©, 44@ br s) 2H
Théogethteﬂe?@bhpotmd? Bmem reeles.081(n2 44 yioed 7cor mSOHNb 4d ,\jbrm 1H).

S) 2al( @12%%@&%!386‘45\%}))% PhRNE! bbby Qe V%QX' HRMs, P

z(ﬁ%é‘ﬁéaﬁﬂ feure ﬂ@@%"@”g‘w“{m"' o[ 3, 4-c] pzrazol e-

5( Ekhmp N16),2sa2 ldimathyFénind)1 pH¥nylpro [%‘Nﬁo o‘bggzogl)ammo]-
p?gzxﬂﬁte 1H),

306(tJ118 -HNOH 485(m2

%focg@ 4'

H, 5.11 (dd, ,
J=7.18, &, A H), .31,3Hs 7 % 62
(dd, J=6._6 {1 Hy 7. 8
1H, 858 7. 81%Hz, J45

I

H . Anal . (CZ4H29N702. 0. WO
>95% purity. 1 Met hod o anpl e 4€
yield fromi nmedi ate 6¢c using 3 2 46¢. H3C

3- (acet yl amX\o -NS[(l 45

S) - 2- (di net hyl am no) - 1- phenyl et hyl ] ¢6, 6 H CH3

di net hyl - 4, 6- di hydr opyrrol o[ 3, 4-c] pyrazol e-5(1H) - car bo
xah§ @esolution of (1§, 28)- RidimtiRIa(rDvBCe 6 YpBpan-581 ((310m@ 1, 18mmol) in

1 B9F (Bnl) ¥hD addedOfi (ltfﬁbum?’li'g(trm%thggll)ﬁ)g ld@'_sl)ol ATAR e (1.17ml) at
4. %ém%emgg[é_ﬁﬂ €. éj_hl%-fea(cgon mﬁqr%w% stlrred a’c room ’cgmperj?ij_:6

lvadé |n 54%H3

or 20 minutes

15 1 pgndy tI]_egl( taddesB. @i , 3-tdhiotoc@Bory))B8:-MidiobidoyiYandr(-8, 6 m&hyi-5,6-

HZdlh)&thWl’él&B 370]7;( %zoléZ@-ﬁ&cz;rgo}_xé%te( (é%%c (ﬁ%mnﬁl The resulting

(C20
HFWéﬁz YR iEr&F roogigmpergtyre beara?dhos!sanMB comnnmdwmﬂryness
of urézampliced pessivbde Thencr6dpryduet Wad wined B SEARBLE LAY ¥6philized

UStb e tﬁéﬂlﬂ’éeco‘ﬂ\%u cy\g ﬁz@% 97(%90/5 %Eagf—r{j\lg?B OOﬁéO%%@QO MHz,

20 . 3- ?@g\v R?BhPW é%wfﬁaﬂ@m AHINbPE (3. 2 H) )71 25, GcH)nb8higl 2B HD Hz, 1

25

) -H)»2.48 (s, 6 H) 3.17 - 3.29 (m, 1 H), 4.70 (br. s., J=13.09 Hz, 2 H), 5.69 (d, J=9.32 Hz, 1
H), 7.20 - 7.34 (m, 3 H), 7.35 - 7.46 (m, 4 H). 8.03 (dd, J=8.81, 5.29 Hz, 2 H). Anal.
(C26HaoN503F.0.2HOAC.0.5H,0) C, H, N. HPLC: >95% purity.

Example 46. 3-(benzoylamino)-N-[(1S)-2-(dimethylamino)-1-phenylethyl]-6,6-
dimethyl-4,6-dihydro pyrrolo [3,4~ ~c]pyrazole-5(1H)-carboxamide.

H, (40 psx)
HBTU, MesNHiCl CH3 L THE
CbZ\I':lI OH K2003 CHJCl, CbZ\ N\ H EtOH

0



phenyl et hyl ] -6, 6-di met hyl - 4, 6-di hydr opyrrol o[ 3, 4-c] pyr
azol e-5(1carboxam de.'H NWVR (dnso-d6) 5 1.52 (s, 3H),

wa22®o/0(a533H), 1.76 H3 1.81 (m 1H), 1.88 1.97PCTB2064)003646

2.03-2.07 (m 2H), 2.14 2.23 (m 4H), 2.26-2.45 (m
4H), 3.19-3.27 (m 2H), 448455(m 2H), 4.98 (s,
1H), H3 6.38 (s, 1I—|),721_(§4 =8.0 Hz, 1 H),

7.31 (t, J =8.0 Hz, 2H), 738(d J = 8.0 Hz, 2H),
10. 23 (s, 1H), 12.25 (s, 1H); Anal. (C23H32I\I60215
H20.0.1 EtQAc) C, H, N
found 425. 2@6:8 dvet hod

yi el d frm niptérnedi at 87114 usi ng ami ney 46 ?—53
N-[(19)- (*d;ma hl ampei<28phenyl et hyl - (4-fhudro

RVS [ MbH] + cal cd. 425. 2660;
Exanpl e 46: Made.d rk 84%

pheny!l )¥° H, o age Et:N HN SHs
acetyl]amn 6d|neﬁggl_4"6drhyd'r Yrrgl of 3, 4- ﬂ'
razol e- 5( _carboxamde. N\ N°H NMVR (dnso- d6) G\E'X
1.50 (s, 1-58 (s, 3H), 2.15 (s, 6 2 34 (dd, J
HN H3 HN O = 6.3, 12.6 Hz, 1 H, 2.6 ® = 9.1,

11 Poegdzatioh Hf, aoﬁibo&ﬁd 4., 4. tﬂ-:% yl%éi) ?(gﬁr@tﬁyléﬁn%g) -2-0x0-1-

fé’g?ﬂe*ﬁ‘ﬂ?c%@“%‘em' gH)l,S (7b.r26 (q, J = 7.6 Hz, 2H),

7 39 g miturpyf (23)6[(BahzgIbxy)earbohyllehnino}(dRn@Packiny ackd (196 i) 688 mmol),

5ANABTU(| fS?IQ;H@&EF Mg; aQud @Hglg)omgthame (2'% L(; Wp«ésadggwe&nentﬁlly potassium

cal c

?{8%“3% ég AP ”}i’ anﬁ/é*a%ethyé?nn@/ﬂmr%hleneferew g, 1031 mmol). The

i ntf@ctmdnmuee W&8chediell atsdN@ aveinivdt. 46@r cdSiihd & room temperature the
S) sdidb %féﬂ’ﬁt@ﬁéh %SHQ& wrl'h an)ﬁ %Xét% h%JSI)O %Li Lr‘d hg? IErate cxrﬁ)centrated to

%t F‘%mﬁg&e}r {#:)evasi 3det |9 the residiengndr tbp peltinokedt i @ plrasonic

10r azleareer f8r NhaDrs Ghé—l)nremaitdﬁ@@l‘ﬂsd@are dollbctéd Md washbh Mﬂvater (4x300

( dﬁﬁs)'hgﬁa)ne?zx%f) ﬁ%)_,isa%d aggq uno%&é%cuéﬁn for?ZAKHou§ %I@F %@8 crugle product
9. ¥as élgso!t/eqj_@ chpgafomg(Sg@ me)sandzqq)dlssglvemsohwe)e i€red of8 Fhe filtrate
4. Was Qcmperﬂrbbed tdld@ﬁes(s@n@ﬁhehesndl@ o‘i'ssglvé}d ifhexahl/ethyl acl-,talfez(Q 1) (250

1H)_aﬁd

8 BOIIP&ted Itratlpn A ed wijh hexangethpl ,actpfe (3:7) 340 (rd.) add dried in high
7. tackizm at ZHE, foll 4 drd Brgive.463 (1d.0 gL 47 %’Z) a@%rwrﬁte c;ly @_ solid. H

Ak GEBLRARNZ 0, THE0, S ORI, BN S S

Vel MoB5®fd, &x Zibpize 145 6.3Kkdie =i 72 1620%4)4 i7e@Rdmf tapm
i nPl@baﬂadblﬁbﬁc&%unH%Bg (R REidERN

Q }o %g% dat r om te/mpfrwe oyerEgght q‘l;)e ze_s<{tlag cgystals were

£ cetami
20 S) Tga(sglu{%eqs(gy g %dq (9 ) % ég rbx%rc% llnetetﬂarlo (1 2@% wgs%gcfde(lj?a i?ry?zf Pd/C

(dFﬁ%.

2 @moe{nﬁete@kd)gnve%%54qbgt88%)=as HQuiile biig. 1I-CH3IR](CU)343)5' élé’s (s, 3H),

p h@ A%l 29 6) inpthuincelataGd oy Freemeamidr dixbrelivhy sh-eey in"MRhrRBaratus

» durder h dngBry (@Z&k %v%fbhp Ti:ié@1 &@Wﬁ? chNNd lltrﬁ;]')n rough celite.
‘_Iégr pig s@s \Nas(l d vg’qq) eth@ @?ﬁ? ml andzthg_gzo(r@meﬁmjtrate was

3 Hz, 1 , 6.21 (br
25 ( brog(s Q-b')wz“(s%m (ﬂss@nﬂﬂ H) (br

30

J = 6.6 Hz, 4H), 736(d J

|_|)|‘-5,-e%ar'a_rion ?'_Btom&te}ln#%rNi(ZS)IZ p.{)nno -2~ phenylethyl] N,N-dimethylamine.

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 46b (123.0 g, 691 mmol) in dry THF (800 mL) was
slowly 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 solution (380 mL) and stirred overnight. The precipitated



12.27 (br s, 1 H. Anal. (C26H34N602.0.5H20) C, H, N
HRVE: [MrH + calc. 487.2816; found 487.2813; error

w0 006a7apm  Met hod of Exanpl e 46: Made in 46% BRCEIRR006/003646
frominternmedi ate 20c wusing anmne 46a . WO

2007/ 072153 PCT/ 1 B2006/ 003646 -98 Exanple 57:

N-[ (1S)-2-(di methyl am no) - 1- phgnyl et hyl ] - 6, 6- di net hyl -

3 (2- | .

t hi enyl car bonyl ) am no] - 4, 6- di hydr opyrrol o[ 3, 4-c] pyrazo

ok B R e i o
~~ Lgeatr%?gga\a “ﬁ_ﬁi_ele aPHifise oncsifiza ggl gglupp d e andtieamol, 5%
of tr@’g‘wﬁﬁmﬂﬂjn SHarofoghipl afford 46¢ (66.7 g, 59%) as a light yellow liquid. 'H NMR

5- ((@bd:@rabczﬁiz:b(e@wés% {4 Fh%‘i@r%%%g/déyp 7501 3188612y e TH),

t
S%P@@ﬂm 602965'%;/1n"5t% 4 (mpH B). (7i37 (8, ‘H’Brrpound was made
i n TP1%0vesldlon ybel bty on3- (b@hwyMoﬁB@chloG&)arbaﬁwms dlmethyl 5,6-

BB RO O G0 DB D0 o
ixg%prﬁe -pjhgnv?et@‘ﬂ N dm@tlpadamlq_e 5@6@@, 1&eq) ,in 4TIBO (3ml) was added
J="iispgropfdethyZanhihe (5BUIDBOE at I%orH)temJeréWre (rﬁéjﬁeaéﬂbﬂ n%?lure évas stirred
103. ggre'ﬂ@x fo]' ZHAours gﬁd‘r_’kh(eqdevafi%atﬁﬁ %d f@nﬁsg }(_lﬁ}e re§1d é |wa§_|)d|ssolved in

anel L1 digtieyiargire (fadestirigd 5B tarhpebreture for 2 t@ulsyand again
;I-E gvﬁbggdrggﬁj&smﬂharcrw@ pROGBEIN R pufifed b}'ﬂ é}Nﬁ:’ (C49 %_%ﬂhzed to
'\/5‘9\?% thgj},ﬁ’eoéaaqp%mbao‘tlsgn 6(10?' yE'?d :;}rp&) as %’ﬂ;ﬁ foarg MNMR§4 Mt-lpn MeOD)
1 ;iDopm41 @37(3(IHH) 367 19 3, 2.42 () 6 HY 276 - A0 (D=1 BR 2Ha,- 3102 (m, 1 H),
15 H) 4.55- 831 (Ml HY 501 (82/=10.38%. d)‘AZHz 4 l-h',)77 1762(1 iﬂ?@ ZI2212H Po1.7.34

7. 5‘3/’4 '1>7?§§ gz*%”i %% |7"92(<@32§¢!28ﬁadz@15**3 2, 10, Ac.0.6H;0)
Hcffibﬁdﬁmwmpwﬂrtm LCVMB (APCI, MrH+): 453. 3.

1

Rmxample# A n Chemlcal name, Analytical dataand mmen|t cvel onr
= ¥ amih lu} S )=22{djme e zl yﬂ]_ 3T(4 -fluorobenzoyl)
yI ,]I . adi |d EJ:V g EE% eﬂ,_,'gly' %e -fjhydropyrrolol3. 4 pygptolRt 5kt H)-

CH

N O CNCERINfeHN O O TEA, CH2CI 2 MeCH
b S 2N a_Sbi ut Nbl]ﬂ\/lFUﬁOOM—Ihprls)Sppm: 1.63 (s, 3 H), 1.71 (s, 3 H), 2.36 (s,
- (*Bl poyl ami no N\6 6- g ntptaA 255 (n64 6, hyedrepyd, i @), 8573,440 n, 2 1),
py I zol e- CHs 4.81-4.96 (m, 1 H), 5.85 - 5.95 (m, 1 H), 6.99 - 7.30 (m, 7 H), 7.86 -
7.95 (m, 2 H), 10.27 (s, 1 H). Anal. (CasHzsFN30,+0.81HOAC) C, H. N.
LCMS (APCI, M+H"): 465.1.

F Method of Example 46: Made in 45% vield from intermediate 2¢ using
47 amine 46c¢.

‘—'OJI—\7IO OOITI

N-[(1S)-2-(dimethylamino)-1-phenylethyl]-3-[(2-fluorobenzoyl)
H CHg amino]-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c] pyrazole-5(1H)-
N carboxamide.
N\ l N_< CHj 'H NMR (400 MHz, MeOD) & ppm: 1.68 (s, 3 H), 1.75 (s, 3 H), 2.45 (s,
HN N 6 H), 2.62 (dd, J=12.72, 4.41 Hz, 1 H), 2.91 - 3.03 (m, 1 H), 4.67 - 4.82
- 0 \ (m, 2 H), 5.07 (dd, J=10.70, 4.41 Hz, 1 H), 7.21 - 7.43 (m, 7 H), 7.52 -
CHs 766 (m, 1 H), 778 - 7.89 (m, 1 H) Anal.
{C2sH2eN6O2F.0.2HOAC.0.4H,0) C, H, N. HPLC: >95% purity.

Method of Example 46: Made in 37% yield from intermediate 3¢ using
amine 46¢.




2(4H) - carboxylate Ib (85ng, 0.26mmol) and
triethylamne (109ul, 3eq.) in dichloronmethane (3n)
woer®7atdesl trans-2- phenyl cycl opropyl i socyanat BCT/BBR006/003646
1l.4eq). The resulting m xture was stirred at room
tenperature for 2 hours and then evaporated to 25
dryness. The residue was dissqlved in nethanol (1 ml)
and triethylamne (1 m), stirred at roomtenperature
for 19 hours, and agaln evaporated to dryness The
C [T GHRA W EEhpTWRS YWO—208E P E20061003
|

_ Qs Y N

JI HJul HICI Cu uy | SANASE =

iitle,co b d |n5%}

H NVR Oz%ﬁ-lz

166 Nedll_J¥3X54 H, 6 ﬁb“aT'dgz - 2.02 (m | H, 2. 64

2. 7% (m " 4/ 45 |('s NMB (4pf) MHzGMDO) 5-ppif: 10Q(s(aH), 135 ()3, H), 2.44 (s,

09™ .19 (m A H), 67H>3$14dd7—15544m231 Hi.93 73.08@n, 4 H), 4.74 (m, 2
2 H). Anakt, [5H)(502 ¢H25N56 2500711 1O - Q4BEH20)), 7.85 - 7.03
S. HPLC: >95% @ur nf yAnalEmH};ﬂzr@OZ@Hzo 02H0R) G, H N, Lows

(b oyl am no) - N- ( 1-|es, yhpykdzal i di n-3-yl) - - di et

| -4, 6- di hydropyr r ol |Qfedwodsi&k

.£arboxani de. H3C CH3, HBg. CH3 e At '%;&Nmﬁ'”te"’@d'?\te“ using

BOH N= N Ft0 C -~ 1HN ~ HN DIP_EAL THFE TEA HN N |

6 1 c™S/ag9 10 any| &l S dimetiyBmigeriephepgiptbylicbte@ithethpl-3a[4-

ng g (tjByseomathypeme Brahino B4, 6-digdrapy 09 Bclpyrazole-

D %ddedﬂdhemamGMﬂn1stir bar, the

af barty? thmmbanr&ojeubls@pnhaz(éQHl1M(ls@H)261

HFHNGO oprol , 170N eq. )| etHhesappuapsi, a8 aMH)REs 9|th§zhplﬂ11mz1

0. 1 M in THF 8Q gm:lH, ), 458 Qs Qh), 2@45‘@17[?11&35%5?3 HLany Gl 748
[ F, 80 pnol,

i 't 80 C for 16 (rii:'vgs\’?ssef-m%m ﬁzegﬁglb %"Pégg ur? H). Anal.

Q£ added and 15 thE_PlL IExam GX‘Fhetltl compound |n24%y|eld.
LiT at RT over ni ght e S0 fS wer e BUaloraTEy!

n® the residue contailning pr oduct and DI PEA- HCl was
chonst Ituted 1n DVEO. N[(i'rs;Izl(duhéﬂf}Iahﬁ-lb)1‘dﬁényla—yﬁ'db’ﬁﬁnethyl3[(pyndm

criti e él uid chr omat fcﬁﬁlﬂ )a&lﬁfﬂ:)s dgﬁ}l\’ﬁékﬂmrazg qbﬁ)l

c box

AW H) . 92 (5 %I'H %lcgp%p Gg'fsﬁﬁ)t 6";?252(5

.96 (s, /10. 84° ‘Z‘o’ 129 ‘“i@z ) 44 (& JF 1B Hz, 1 1), 472 -
CVBYERPCI, MrH+); 459 "ét”r%JWd?@d éﬁd%a?ér‘rpﬂéﬂ #23-7.30 (m, J=7.18,
aplcal name, Afdbyt | &8 Medhtar-Hind 4 Ot e (@0, 667, 567 Hz, 1 H)
3-{ bepzoyl ani no) - 6, 6- ¢P-AEt 7YPLHR- (H)-8BhEry1.81 Bz, p Yy, 8.0l (8, CH4183 Hz, 1
-11- CCH3 / \ H). Anal. (Cz4H29N70203HOACO3HzO)C H, N. HPLC: >95% purity.
yliset hyl ) - 4, 6- di hydr opy Mettddof BarpiccpyddaE 649l (rd ihtymsle e using
gxamide. HO1H NI\/BJ!irEB@@ecIVHz DI\/BO d6) d ppm 1.55

- -+

7'"°1 é’lé“%\m T
-4f dmdrfpmroIQS 4H)]pyrazole 5(1H)-

30 ZzeoNN b

QJUJSU)Z"\—iQJ

(s, 5 H) J. b4 (s, 3 3-thceBRahino)- N (151

(Is 3. 53 { BinetRyi-db-ai ';@/ Gipvrs ”ﬂj !
129 o, (sﬁl% ki) g8 i s,
. '2'7%@89 Jind %wa?ﬁ@wea%@éi'%i%‘@‘mf”’

-IZHN (H) 7 46 7|_& t, Vs SQ)HZ )5§28( th §]O-I71 a_l-k], % gd J=4.0

777 H Hz, 2H), 1637 (s, 1H), 12.24 (s, 1H): Anal. {C20H25Ns0200.75 H,0 . 0.2
HsC EtOAc) C, H, N. HRMS [M+H]" calcd. 385. 2347; found 385.2345,

52 Method of Example 46: Made in 67% yield from intermediate 7¢ using

amine 46a.




7.
H. L . .
wok@e/0T15312% yi el d starting from 1c.
PCT/ | B2006/ 003646
Chem cal

98 (d, J=7.42 Hz, 2
LCMS (APCI, 60 M

-10
name, Anal yti

H 10.86 (s,
H+) 5

| H) 12.42 (s, 1

473. Met hod of Exanple 59:

11 WO 20P7T1/0828dd6®3646
O Structure and Exanple #

cal data and comments

3- (benzoyl am no) - N- (1- benzyl piggeri di n-3-yl)-6, 6-di nmeth

y
]
p

| -
py M car boxam de.

4,6- H3C CH3 di hYdr
N -

oPYrrolo 3,4-c razole-5(1 H |
~/0 1H NWVR (500 MHz, DMSO-d6) d

[ rSlrl.lctuéé)and Exampib# (11

LLDN 1

her’nic§i Hame AH‘alyti al ? ?ﬂd 5?_rﬂn5ent§7_ HN

H 12. 35 (s,CH
of Exanple 5

3

3- (benzoyl am no) }

t{od
1 dff nmet hyl - N- (1- phenyl
hydropyrrolo[3 4- c]p

gﬁcyél%u@ga ﬁ){l)arim [(ési)-&-fgiir(e@ylallinq.)ﬁl
Rfignylethyl- %;7«:(0 eﬁﬂylu@ drapygjol3,4-EjpyRole-5(1H)-
arbea de rbso ds) J =1H2()x? 3Hhiz1.60 3s, 3H), 1.76-
281H)l ﬂ7 583 1€% ( m TH2.08207 (6, 2BR2.Hz2,23 (m, 41),
2 26215 () 4HLB.18027((®, 2HL 44-4.55 1m, 25B), 4.98 (s, 1H),
BaL38kd) 1H), LESMB € APE, 1H),MsHE) = 883 21), 7.38 (d, J
Masle hi, aH)2 %3 Yo, @) ch29t @f §H;N@nal. (QMLNO,1.5
F#30:0.1 EtOAC) C, H, N. HRMS [M+H[ calcd 425.2660; found
PO Netba Qof ExkiRfe G480y de \in 84% de from
YIFtQ%&latgﬁ’é(J;r(g)émlﬁe%poxam e

R \?-IUU WHz;

CHd

. 62 (AP, M
Lde [ 4% yi el d star
- (benzoylFam no) - 6, 6- g
B pNoO

TaTYngﬁ enyletgylﬁj{[({[ﬂugrzphenyl)
m||1_¢|'>z} fhm yl-4, Emhwroa{glo@ 4-?]]3yrazole
a""a"ag*?'e ( dd J=8.24, 7.69 Hz,
I—E rF,Do dgy : 450 (etfil’-l), 195865, B, 24(s, 6H), 2.34 (dd, J
=$. SH2.6Hz, 7HIRA61 (4, J 17 1'@FHzHH), 3.81 (fpH), 4.42
Hiy. 27), 682 (¢ ¥ = 8.JHZ71HLA. 1801 d, = 6.8z, 1H), 7.15 (q, J
H)9.118. 37974619, J F 7.6z, 218, 735 (nf, 8H), 10.67 (or s, 1H),
Hay9 (brd 18) AMetdaadknad. o Exaymhen. BRius: pvsHy
tobit) 879 ba6e Purkia e 2bboHR 6 - 3i3em

IMHBBchMl EXeNTp[e(é R)\/Iacﬂe uPJUs@ %‘dp&)rq Ig?v)’el'n]edlate 18c

using amme 46a

hydropyrrotof3:4=—¢]

\ 1H NVR (500 M—IZ

)

OB NT =

‘I__;

npl e 64:

[(1S) Zoger%ano 1- phet
hyl -4, 6- di hydr opy!
_car boxani de.

N

N

. 1'1LN
| (sp3h), |4|)11 (T, 25.4.82(d of § L 855tz bz, 7.1 iz, Mi)), 6.18 (br

$on), hler § M), 2290 Miselfl AhiAELHAD.-0.71,0) ¢

1) SOLK,

S)
ce ygagml 1 etié/b4 t‘(-tgh rgpy"_rvlo[i4 @yrazole
”"1‘3"7' 1.80 (m 1 H 4.52
dmsids 1%) (?g-l) 1d‘>8 (s PH)2.G5 s, ﬂﬁ 2.34 (dd, J
1&17) ngr(detJ 9\]1._T;215|5 1Hiz3. 5225 2H), 3.72

""""" %‘amm?ﬂa p efy yil- 3jug.fneg.2xyphenyl)

RS- BT Bp
K)J =77.698, {Hil 6.80@, . 4B HzH), 726 Y = 7.2 Hz, 1h),
3.21 @ JH)B.6 He.CNS7.£6APCE 7.6 MitbHy) 7,34 4ilB= 7.1 1z,

H, N. HRMS: [M+H]" calc. 491 .2765; found 491.2758; error —1.42
yiet hyl ] - 3- (benzoyl am no) - 6, 6- di

hgk%ﬁém&]; Qé’ r%g &%Oozé’hd 6?‘T lﬁtjermediate 19¢c

H—H2N-NH2Et 3N CERCL 2 Tri NH2

s ' N{18)-2-(dimethylamino)-1 -phenylethyl}-6,6-dimethyl-3-({[trans-2-
H phenyIcyclopropyl]carbonyl}amino)-4,6-dihydropyrrolo[3,4-
\ clpyrazole-5(1H)-carboxamide.

3

3

"
O

56

'H NMR (dmso-ds) 5: 1.34 {brs, TH), 1.44 (br s, 1H), 1.52 (s, 3H), 1.59
(s, 3H), 2.15 (m, 1H), 2.18 (s, 6H), 2.34 (m, 2H), 2.65 (br t, J = 10.0 Hz,
1H), 4.47 (br s, 2H), 4.85 (q, J = 7.3 Hz, 1H), 8.21 (br s, 1H), 7.16 (m,
4H), 7.28 (t, J= 6.6 Hz, 4H), 7.36 (d, J = 7.6 Hz, 2H), 10.72 (br s, 1H),
12.27 (br s, 1H). Anal. {C28H34N502°0.5H,0) C, H, N. HRMS: [M+H]"
calc. 487.2816; found 487.2813; error -0.62 ppm.

Method of Example 46: Made in 46% yield from intermediate 20¢

using amine 46a.




O toluene 0 NH O L-2-phenylglycine 64a 64b WO

2007/ 072153 PCT/ 1 B2006/ 003646 -101 1) LAH ether | /
WORICHA7HES / CH3OH | 1 2) CbzCd, Et3N, DCM Trt. HERNB2006/003646

NHCbz 64c 64d H3C CH3 H3C CH3 O 0 H2N 10% Pd/C N O

~-N N NHCbz H2 - NNEOC HN HN 1. D PEA, THE MeOH

HN NH2 O 2. MeOH/ Et3N O C5 1Gg4(5 64 Preparation of

compound 64d: (S)-benzyl

2- am no- 2- phenyl et hyl carbamate SOCI 2 (785 g, 6.6 nol)

waExamgrd dsppw se B ¥ L)y 8t hen the

re%ti gg 5 gixt ur enﬁgﬁa@h&é‘i’ygg‘%&grﬁﬁggwﬁ{é‘ﬁ Q{%iﬁtr'%mgml’?"[(z'

st i AcHRInYDaRinokf Exfibyaienvriol3 drlnyrazelerif1 H)-carboxamide.

phenyl -acetic acid (25 1.66 nol) portionw se, the

m xture was°3tj$eed at pbm tenperature overni

The noxt uke S apor atyed ?ﬁb dryness tngi

a whit 2-Npg < Thi g phitesolid was then

in 158 |ifer of t®l uehewe NH3*H20 (75 niy

t hen addi opw se. —Fhe—+esw t i-rg—akxt

at roomtégnperature f BFFAF 30 h. MRRlR mi xt e was \

evapor atgdto a small volune, and the p i pigate was s

filtere d washed with anhydrous ethgr 20 provide

cogpou%g 64a (1&{_8_'1 , 469 _ as a white solid. Conpound
644 F1A08" sl '?mﬁ‘ﬁ'd 3 met B! afi(phdororarbgnylp3-fthiophene-2-
5mo?rbmr@idwﬁiﬁ-qMtWﬁ-ﬂgydrdpﬁledls,u&ww&wﬂl4 z(dnp%doé@luaae.
solrkd i i : . .77 ol
n "i*“ﬁ?@%‘ﬁ“’&%%%"%b%&/ B 88 bfefredtye Rengradprene-
ot 2FOBRM ISR BY Tenes kst ateagmle tnd HISIR (400\BH2 GHRORBERR-d)
106 ppmi ndi ¢ar-ed7tHras m,hgeﬁg@qia)i, D60 (ﬁggﬂcf‘?rmg tgt : 5_33%1% 2H), 7.17
m xt.ur, e er, and extracted w
cr@%i Jzﬁéjégﬁ'g%ﬁ%? %Qiﬁagv@%ﬁ%%{\ggdt@%ﬂi ). 189 &4 J=3£%. .26 Hz, 1
10\\ahd@9%bris-drtine, dried over Na2SO4 and evaporated to
| Viee thle RahBownE a8 Wisaeliri 5o, Wi }Mﬂ%lbz s r
? 046af1hagﬁi%@om an& 84% sahs/ g@aﬁ??éﬁg(ﬁ) [ %@@MJL @%Eﬁ _example
Cornpoun ﬁ@ §OP0 AR b9 (i hHAARY d- ut),fég%gst), 3.27 (dd,
et frdB.0. 14T i3, t)s3.a¢ldeds (rh Al H}44.63Q) J202 8z, VHBR. 7804 )J=ak Hz, 1

0Gyy t t j i xt
o5, Do brsg LR U1y £ 91 LT, ALK V20 0 0F 7
/

15 ( pBht'ae/ & iyl 9% &Rt bt Anal) (GHbueR:3 HeClrle2iHOATH Ondis N.  LCMS
coMprLetMeH’): #58.3.he reacti on mi xture was added H20

Sl 1 m - - 1 h | ti t

e eic o, T Skl S AR 3y Lherlevplprogyii-.
i ihyarppyaralolB dislpysagote-8iil H)-eateoxamidect hy| ani ne (63. 32 g,

0.58 nmol ) in CH2CI2 (1.5 L) was added dropw sg CQ&CI

09

oy

(98 g, ,0. 5§FE /) at OC. The reaction m xtur

sti rre}aﬁf Jenperature overni ght. TheNsxture®
was he wat er afd _brihe. The or galic!ll wa
eviagor at to dryné&ses@nd t VO 20@R/ O72HlN 3 HN®»

PCT/ | B20067603646 . - — — §o
) 1b 58

To a solution of ethyl 3—(benzoy|amino)-6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-
2(4H)-carboxylate 1b (85mg, 0.26mmol) and triethylamine  (109ul, 3eq.) in
dichloromethane (3ml) was added frans-2-phenylcyclopropyl isocyanate (54ul, 1.4eq).

20

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 19 hours, and again evaporated to dryness. The crude product was



-102 residue was purified by colum chronmatography to

gi ve conpound 64c (150 g, 56% . Conpound 64c (150 g,
w@2@9/0maF3 in CH30H (200 L) was added dr opwi sePCT/IB2006/003646

HCl / CH3OH (200 i, 7 nol/L) at OC, and the m xture

was stirred overnight. TLC (CH2CI 2/ CH30H 20: 1) showed

the reaction was conpl ete. Thereaction mxture was

evaporated until solid 5 precipitated. The solid was

filtered and washed with ethyl ether to afford

COTFRARAhy GASH-HAZBarf |9b hﬁuée@toa%/ A‘H?cé%'p&/.] ’5'5'13 B et (63

deO nf g o)
Wi'%g" E’-P“hé% (4)0 241\@@0( ﬁlq;?pm Mp7 -3, 1@dm324't) 166 (d, J=3.54

2H)Hz aHe 1t9r2t-p@2¢mnpﬁpa@464mm PHEPAS5 @fl 2iH), 61@30/073(@@(117513 H), 7.09

o et ) el D ey

et R S eONB b 8. Bpe: B, 3 H) - 1. 77
(s Example, 5991 ('s,3-Betdoylatind)-N- (ﬁoeaZyuSmon% 8.yi)4 6Q§methyl-4 6-
4. %ﬁ]yﬁmpyg'oﬁ;34 é]g%rgizélg%&é-ﬂ (cgrb% e, Hg’

7. 64 Anal
(C23H26NBBE, 105H20. 1. OHOAC) C, H, N. LOVBE MeHy) -

419.2. B¢ 5: H
N[(%Nﬁe 5 yrro‘@u i 'S"OL(CVE'I BOY ;d(%‘a%ny

U'l

| ) &M no
di et hih- 4 6- di hydr@p’yAc gl of 3, 4- cFgyr arol e- 5(1 N

H) - car boxam de. H3C CH3 H3C CH3 N ;71 & H2NN N-~O
I~ Np DI PEA, THE HN -. IN H3CHN N\~~ O2
ET3N, itlc 65 15 The title conpo 65

prepared in 98%yield by the procedure™simlar to
exanple 46 using (R)-1-benzyl pyrrolidin-3-amne. 1H

10 NMRenias $9 BB Were denBeitddsn a Bbrl}ary fdrm@Qus(ng.a g%h&ral procedure:
1 T6al108d5 M tedtibe lvei?ésaoide g%% ’stlrzbﬂ_b thé ?p&l’g& g;t%?arbamyl

Hl%éﬁ solﬂtlo&éclﬁs g]é/l PE\)HFZIBQ pumgl, g@ thelq;,q)propgaig@rr(@ solution, (0.1
1|-|y| in THP18q gmol,) 1.6 e8) ﬁhd—lzLPEBCboll.xtubﬂ) ¢ M ir3tHE tso anof Bo Bquiv). The

nea&i'ﬁ% wag st‘rof%)d (ag%\n“}:[ for § %@%QL anle%Al_(éQp i) ?ere added, and

15 t& (3ac@n rmxtu[q wmj)gwﬁq\/;pyqtm-afc&T o\brighe5 TRG 6Qyentsowdrd evaporated,
42:51d2&fé8 resEDﬂéln@Jnﬁlrﬁ@ phbuli@- bl OfERLAY WADT Renstituted in DMSO.

3PJHH y(fg]g%( c]rltlcaﬁsﬂund gwromatogéaphy (SFC)Sga\(/Se the desired product.

tetra
[ 33U @P%we&izo H ISMRI (FOUMFE, Ui SbjesngoaTil 8 (s, 10 H) 1192Gs HOH) 2.48 (d

AN AS e U G AL e

S (APCI, M+H ); 459.

Structure and Example # Chemical name, Analytical data and comments

3-(benzoylamino)-6,6-dimethyl-N-(1 ~phenyl-2-pyrrolidin-1-
H3C CH3

ylethyl)-4,6-dihydropyrrolo[3,4-c] pyrazole-5(1H)-carboxamide.
_{ 1H NMR (500 MHz, DMS0-d6) d ppm 1.55 (s, 3 H) 1.64 (s, 3 H) 1.87
AN
'S

ZI

(5,2 H) 1.98 (s, 2 H) 3.44 - 3.53 (m, 2 H) 3.55 - 3.65 (m, 2 H) 4.53 (d,
J=12.09 Hz, 1 H) 4.74 (d, J=12.91 Hz, 1 H) 5.24 - 5.28 (m, 1 H) 6.72
-6.74 (m, 1H) 7.19 - 7.27 (m, 1 H) 7.30 - 7.36 (m, 2 H) 7.39 (d,
J=8.24 Hz, 2 H) 7.46 (t, J=7.83 Hz, 2 H) 7.53 (d, J=7.14 Hz, 1 H)
7.98 (d, J=7.42 Hz, 2 H) 10.86 (s, 1 H) 12.42 (s, 1 H). LCMS (APC],
60 M+H"), 473,

Method of Example 59: Made in 12% yield starting from 1¢.




WD 2007/ 072153 PCT/ | B2006/ 003646 -103 To the m xture
of 4-(di net hyl am no) - 3- phenyl but anoic acid (257.1 nyg,

wda. 2@4/omres )
Tokkyo Koho (1969),
1.

(prepared according to | wao, JuniPGi/IB20@iN03646
JP44027218) and HATU (542.2 ny,
43 mmol) in THE (4 nl), was added the solution of 2b

(373.7 ng, 1.08 mmol) and Et3H,(0.53 nL, 3.8 nmmol) in

THE (4 ).
hours at

r

The resulting m xture was stirred for 5 6
roomtenperature. Then, the solvents were

rno||| t Ir'\ﬂ

.68 -
%359(m
=12 Hz,

m 2 H

f{s“ [

ad &gmrgﬁd for 4 hour
¢moyi N th8 sol vents,
leg gi ve 66 (100 MR ©

(s,

N 10gcjm
| )

_ ( 2o HBOENSQ2 HO .1 BHAQ0 R, BHOAG) s, 19;1235 s, 1
LCVS (MrH+) : 464.

3- (4- chl or ophenyl )Meﬁosg@mnxé agaem)by&aag%fk 0

Anal .

B'ITemelﬁa?fPe“lm‘alyt{cal dgta anE wertﬁ )

3- b%nzolylag'm)fNé%eéfygtp&?d@ -3- yA-F,P -gipethyl-4,6-
i ‘i’i'@/d’?%"éf Pl & Insole-yifhpaeoramde; o

09 iy, DMBRIABIYRPT 487 Wi, 1 H) 1.36 -
3 Hs,(m ]1_1-17557((5,3 HB1.98)s, 3 B). 150 - £.0R (M@ H) 2.27 -
212(4. 1 HP2.93 2.68 B, 0 3681, 124) BBG - 3.67 (m, 1 1)
4). % - 441, (m,3 riy5.802 5. bz, 21H) )4 - 741 (@51 Hy 7.27 (@,
7). 23.02-Hz,7.189.44 @U=785 Kb, 2 Y2 R%, ~=7.42, 6.32 Hz, 1

2n). xR ERLen&h; 473,

+ rnn\lrr

, 4- ¢lpyr azol ~3-yl } ben ﬁbe"ch 'a'ﬁ'éﬂsgfl@ffhw R WPTRPHY 418

N H3 0 he ti
20 Wyillel h—4cc ng to
6b. /The 4- fdiRet hyl am
apitii

Tpkkyo Koho (1969),

(N T NG

6 ppm 1.

51 (s,

3.41

1l ﬁwr%gﬂ%ﬂw%@w@gm i

t'HEMB SREMHS RSOBIderads! tekaffiizes H) 1.48 -
r0)°8 8 § A1 EhisSrd e h§l (n. I A 6i7as Hz, 1 H)

pr epar et accor|di’hg- R 6 I' el (s RUN#-87Hdd, J=8PN7.69 Hz, 1 H) 6.28
JP44022228) 1 HE73 Uk ARINR 1(H4 0D &, Mrigs Hz, 2 1)

3 7Hl) (d, 9378861z, 08 7.43 (tH)7.55 Rz, 4 ) {53 (1, 167.14 Hz, 1

N2/58 - 2.65 (m 1 W78 6Q=7.20122 Hhokdws, 1 mHbes @- B8, Loms
& 94 (m 2 H),
=12.38 Hz, 1 H) 4 68

-| @chB+{msl H), 4.54 (d,
(I\chod o] Exlngplg’% l\'/Tgle in !34%'_)Qeld st%r;y%%om 1 c7

28 (] CL;':I3 )=

o
7 4

ea( boxyl at e.

63

l ‘-l-U

Cl N5
2. Exa

( 3‘(bE)é mv) 3 wﬁ[ﬂé) - [i)_trenymropyl]-46

lh drop 3,4 c]pyrazole 5{1H)-carboxamide.

. Ami no) - 11 d ng f5%°c |DMSOd6)d ppm 0.81 (t, J=7.42 Hz, 3 H) 1.52
 Gindi %et hyl - 3\[é4d,, 3-t hi®aZdl' SUE 3 LKW OF{HOY. 6.59 Hz, 1 H) 1.70 - 1.80 (m,
m ngT-4, 6- di hydr opyr r o' 6] 8524% & YYAA iz &F- - H( 11H) 6.28 (d, J=7.97 Hz, 1 H)
WD 2001
H3C CH3 4M HCl CHB) 745t Er.E0E- N XsB@ =678 Hel it X AR, J=7.42
PC-N NH H2N [ (C) HPNe2H)(oA&p (2H 12390 1. Lewms (apcl, M+H"); 418,

/[ 0372 $3.3¢ HRCOTH) I-.BRO BB A0R364 6.31 (d, 1649 Hz, 2

Method of Example 59: Made in 25% yield starting from 1¢.

Example 64: N-[(1S)-2-amino-1 -phenylethyl]-3-(benzoylamino)-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide.

OH
o

HoN

L-2-phenyiglycine

1) socl2 MeOH PhaC -Cl
NH4OH Et3N, CH,Cl
toluene ’ e Trt NHz

N
H o
64b

4a




_Np0O3C O'j I CHNOCH3 111(A) HO N, CH3

Et3N, DCE 11 / O-'Y'-' N 1d CH3 DIPEA, DCE 0 H H3C
WERB7AN21SC cH3 p \ C rN_J S N\N p / \ Et OCF8B2H6/083646

- E3ANOCH3 OCH3 HNN HNN TEA CH2C 2 MeOH O 2

68a N68 CH3 CH3 ~\ S 5 Preparation of Conpound

I (1): ethyl - 101 -

3- am no- 6, 6-di net hyl -5, 6-di hyglr opyrrol o[ 3,4

c] pyrazol e- 2(4H) - car boxyl ate di hydrochl oride. To a

stirred slurry of 1(g) (4Q.00 g, 123.3mmol) in hanol

(270 ) ded 4 M sol utiop_in dioxan 55

nmL) dr omy@gAﬁ%ﬁre resul tnfig cl ear scn) "GtPdn was I rred
at room fGmpeatd € JVernighttz The reaction jjxtuNechz
was concentrated under vacuum and the 10 residue was
stirred with hexanes (300 fff) for 30 min. The sokid
product was col |l ected by tration, washed with
hexanes (2 xHl0ym) and geted under vacuupgat. 40 C to
af ford o di hydr d¢hl'ari gy 95 _a
white s8Lid.™ ( 300MMzNHEHBOL d6) 63 /¢

J=7. 2Hzg 3MF L 59%( s—6H)-+—4-09 (t . I=4) 2

4.36 (q, 3&7.1 Hz, 2H).odR. 184 (s,medH). pPreparatio ,
Conpound 68%°5-[ (1 S) -2¥CHFet hyl anmi no) - I¥phenyl et hyl |
2-ethyl 325

am no- 6, rejhyl pyrrol of 3, 4-c] pyrazol ) 5(€:4H, 6H) - di
carboxyl ate’To a stirred solution of

repacition bhydrageund-6adQL inelo.
St 305 o,
trpP8 hﬁ% feP (19 Wae agded xgmpwipertr§IHsOkI{.54-) it D00 peemyd reaction
ch 7.00 130.0 nmo] ) at room
e A A ST —
at Phenyl@cefice peid dRE0 gA 1166t mbl) grtibGwie, gthé L3Rtue MuaB! tirréd at room
di femperaRRybvakdiyH: ami folloued b i
(e o0t 60,50 i g B e Bon g o
5 E oF ISanlE%% id yias ithen SP@?edc'Bdl-Ef Gl ¢fdolpenem NHiH,O (875 mL,
t éﬁ&ém@hee,adﬂmrsmim IToa resalgndinixtuteoflas/dtitrBd at room temperature for
10 di gp. W@'Tﬁi&thﬂﬂﬁas(e]vaﬁ)rétéd to\r’]é‘:sﬁrtgg g?lgﬁg,hanm%eeérséﬁ?)ﬁﬁ v:\liés filtered and

L hen. bri 1.0L), t
sh“f’efs%l?"gfr’]”'%%ﬁ'?ﬁ@s ﬁﬁleb?? WPYe amPoBNhEAR Keaice 493 anb 3dite solid.
Ca{fiqémp@q??j:;m?gmmmpandbahahseta?qgﬁr(fe ?Qjﬁe rg&gin %kh:ﬁyggb%s CH,Cl,
W '%38'7“7 S 5 sl P A RUAR B R Wiyl S o ity mon i
( £"PEERUS L. (CHYINET 5 OBtEDEN stisred of wen t68perétbreGPeigight, and
15 IEI_nOT]@ (&EHzalleeDghﬂO:j/)eihdjieért]écgthtﬁnlheqjﬁbctipr'é 'adllalélgér?i t%i%qo@ie rﬁiﬁtgre was
naqﬁ%ﬁrgh % %’%1 ?lgttefragepg{_) e%{raecgsdl véth c?—ﬁgg (%1'3: mlj@); _Tj]e p&rpbi@qcb qrganic layers
1. Yvashedyith bring,odried ovegHija.5Q, @81 §vaporatell,to ge 36piS yellow solid
Bldhich wds5wah6d witmetter k) affold 8Smididd 6d5L3 5 @hi@'%%id ]@o 95%
r _ 4.51 (q. 5 J=7.7 Hy "or00 8709 95%).
( (f,%%j’é%’_ %gb'%g,}%ze"%ql)gp gpfygsogﬁ]ethil qlljer (15 hhwas adsled AH, (300

20 51d) 7.89 @vPal BREGH portidWtsHhgn tHd Raction mixture was warmed to room temperature

and stirred for 60 h. TLC (pentane/ethy! acetate 1:1) showed the reaction was complete.

To the reaction mixture was added H,O slowly (100 mL) at -10°C, and the resulting

mixture was then filtered and evaporated to give a pale yellow oil. This yeilow 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 mixture

was washed with water and brine. The organic layer was evaporated to dryness and the



To a solution of

(S)-5-(2-(di met hyl am no) - 1- phenyl et hyl ) 2-et hyl
WR2@mrassH, 6- PCT/TB2006/003646

di met hyl pyrrol of 3, 4-c] pyrazol e- 2, 5(4H, 6H) - di car boxyl at

e 68a (150ng, 0.36mmol) and triethylam ne (100ul,

2eq) in dichloronethane (2ml) yas added

t hi azol e-4-carbonyl 10 chl ori &e (1.5eq) at room

tenperature. The reaction m xture was stirred at room

t eﬁm{u%tWHs rifiéd aporated t 0

G MR P SauR ARRSLERRAKRY BhfibulB o (15 g o)

an PP %%’{}Féfﬁ%r?e ('Zi"h’f Jn ClOH QL Irasragder drepwies BEKGHROH (200
f omL19 hews s: 0@Ndnd %%&tu?eV@QsOEtﬁ‘fteﬁdovgﬁ@ﬂ{ XESS(%H?_J D€h.0H 20:1)

crude product was purified by
| ysptviadi thedresaiogiviee donpletd. tihe r@@dﬂ‘@@lﬂrﬁlﬂur‘é&/\/w le?pé?aYédequnl solid

5( 2%@ a’iéd V\'fHet s%hé llte:!' %agaedg i %’[Mlétqu to aj?ogdzcwaund 64d

74@ i%'a H?' Sa't MRsm O®s¢-dth PRIm:18863 (m0 3820)Hz.55-1.15 (m,
H) ,10H), 297 ¢s, 2HB84.46m25 ImHH), FeBT 40 (nf 284 (m 1 |-|) 5 92

( dEi}he it 0%ng nd%4%%§ép§géggg %7 y[?(lé]pyiée wcedpre}_ﬁlmllarg) ¢xg@mple 46
( dexc\?gtzth@fsii_gep ysing) 10%AReC, in (\/@@ﬁmwe@?,@ozogrmup 'H NMR (400 MHz,

10HON200) 5 bRA) 160 ( sHs? 1.5 s"h?HP1 ﬁ??%H)pﬁﬁllt QZﬁrg 2 H), 4.68 - 4.81

EX@H’?@ES&O O(j:gl %&ﬁqy }'%_98 7.64 (m, 8H)793 799(m 2 H). Anal.

i nfciid‘bé‘leoéri ﬁH)Q'aJOHOAy) ¢.alyNnams, (B+Ehhaadroopyrr ol of 3, 4-¢

]pumeeew H)-[(:!k’?ﬁ%ﬂ}%{ﬁrhdmsg%y”@vﬁ a
?%% ﬁeroE%JEmmo] 6,6-
cr&“o‘rﬁli‘“ Eﬁéﬂ‘%@%@w érlevrzRie:5(1 Hmagmganidg. ~ 70a CH3
HN O NO CH3H¢. cBl PEA, CH2CI 2 H2N N 2. MEG-CI/HTEACHS
68a CH3p 69 N o Pr gpar
1- net

0C, as&sw

conp g 25 At
I/@n dam r box
aci d 190, 0. E@mml) e 8 2 (8 Lﬁdﬂéﬁbu\g
followe

oxal¥I chl B'? (305mg, 0.21 ni, 2~ 4nmol
addition of/ | fdrop of 2 DN MePhe i xt ur e vvas stirred
5for 2 day t 25C. Al solvent was re ed in ®acuo
to give a crude 69a. WD 2007/072153 PCT/ 1 B2006/ 003646
B‘@ tile cpproupd 8% Was prepared in 98% yield by the procedure similar to example 46

(S)sm@ (R&ﬂ(bérhﬂfb&ﬂ?dlhﬁfﬁ—é}ﬂﬁeq—r RIRNRRLRY! 8: 37581 QYhH), 1.60 (s, 3H),

d| iy g@r P 1678519 3. 3 3281207 Ams P20 2. 281 (Bra b b Ry2B 145 (m
e 4Ba3 {91'(3)@?1@“ ) 24467669 (rarat), 4198 GpPHOPI3Y €4, h}ql)amm@ J=8.0 Hz,

20 (mgzm t\msame%)t? 3Bey Qré&ﬁ’ﬂfez?ﬁtmT X Wgﬁb%%ﬁ ﬁ4) Anal.

Hqc%t g for 18h Al l
c"a?o TRIL | EIOARIeC s bl \HRMS IMAROIaBd. 425.2660; found
r4|2ét2ﬁ@ﬂ am ne co- sol vent (2mL, 1:1 v/v). The sol ution

WasSafiblel b6 UEHou
afb gelf 66: ﬁ{g%?gé i’aﬁl?no) o Il}elnglbu%go B,eﬁgnﬁhyl -1,4,5,6-
af ?tgq?@{ fcwgrrﬂot | e [3,4-clpyrazol-3-yl}-4-fluorobenzamide.

HsC CH3

/ \ N/ /
\ Et;N/MeOH
EtO Ha
AN o HATU, Et,N, THF
é\j 2b é; 66
F

25 F




conmpound 69 as a white solid (40ng, 37% overal |’

yield). 1H NWVR (dnso-d6) 6: 1.44 (s, 3H), 1.57 (s,
W@Ro7/02188-2.86 (m 6H), 3.03 (m 2H), 3.68 (sSPCBH2006/003646

4.60 (d, J=13.3Hz, 1H), 4.84 (d, J=13.4Hz, 1H), 6.08

(d, J=7.3Hz, 1H), 7.3-7.4 (m 5H), 7.75 (s, 1H), 7.78

(s, 1H). 10 LCVS [ MtH] +: 45210ﬁnal.

(C23H29N703. 1. 75H20. 1. 7TFA) C, H, N. Exanple 70:

3-{[ (4-fluorophenyl)acetyl]am no}-6, 6-dinethyl-N[tran

S- Zo the mixture of 4-(dimeth lamino)-3-phenylbutanoic _acj 57.1 mg., 1.2 I
ph lcyel opropyl ] -4,6-djh drop)yrroal of3, fé pyraqu)I e‘-45mm°)
(1?&659%%0? %ngrgwgg%(_lwae, @]11031@ TRkyo Kohgs(1R69)0IPH4627R1 8) anf| HATU
H3 (4R 24N0 HCH3 M)Nn THE (rmidi o aedeldt A2 ColblioN- of 4WN'373.7 Tng, 1.08

DI Rifb) SSHEENZ 0. _ : . 2. Et3N O
5M:g111 I)HZI\L) C, 4&%1 Q‘/%C? (gll l)h“@o;ia' Hl?% ta BFEET/Q% rﬁ%@? Snbture was stirred for

Pr 8pai-at f Woﬁfte@Bﬁ?fﬁH[ﬁqd Theyh thesgplyants were removed under the reduced

3- areseLwe.6,T6e disnitidydsidbe (b tofsasiged2in INEDW (5 mLPand Et;N (5 mL), and

CY&lirRRr I ' -5,6-di hydropyrrol of 3, 4-c]

VY Sl SRS Rt PR, e b g Wiy s asdlle ves

m’rﬁ'ﬁye"\%ﬂ BieR 51510 &0y 68XA0meE{ 2089). 4. 0 M HCI / di oxane

s of INMBN4(BUHZ, MeTDh))s jpifl B89 r $H), al7sT QM) Q.%%,gé tl)’, .68 -2.85
0

fo r h o [ hen evaporate

4y En?f?s@,’ E'g%aé?%@’%r@d%ekgaﬁ?%be&ﬁj d‘b’o‘h‘rl’ﬂ @rd ﬁgz fg.1hH), 4.75 (d, J = 12
r eg'F'dU@f §85peAdeEa 7. 5O8 - Hr4 (i, )0 Poale(ChiiREN;TR@EH,0+0.8HOAC)
suspensi mMasHPaseg in an ice/salt bath (-13 C bath

20 rature), Dii ropyl et hyl am ne (9.95 nL, 57.1
B BLiae b b1 SRl i B el & imothy -
t r HAS.Stepaindydnyyrolodp Aatiyiraict-0gaaaamide?. 60 g, 16.3

mol ). The resulting mxture was stirged at -10 C for

1 hour. After evaporation of dichloromnethane, the

resi due was partitioned between eth 2

and a m xture of saturatedagyeoys
(30 nL) and deionized watger
25 was back-extracted wghjgt hy
t he conbi ned organi c ext gver magnesi um
sul fate, filtered, and ncentr at ed,ac,t/é‘\ [ ve 6.67g of

crude product as an off|]-white foam TritCuration from
acetonitrile afforgedypure 70a (5.82 g, 86% as a

. [The aqueous | ayer
tate (20 nL), and

(5 White powder. 1H NMRJ(dmso-d6) 6: 1.03 (m 1 H), 1.19
(m 1H, 1.31 (t, J7=7.2 Hz, 3H), 1.55 (d, J = 2.8
HzThegitlp corp@md Gfwas Hrpparez!. id £1¢%nyield atdordiry @%hé dame procedure as

11ex6 6 ¥ =11 4..34.
] ;( r;b‘l?— Iﬁz HZ#})_@J 44 %?%egﬂdagﬂno] 333-12:&%%&%11 tam)ofg g(ﬂg’ (lg’(gr’epared
2'%c,corc}|.nq_5) PN&? nichiz, Jgn. F@E(kyg\boggéﬁp@);gﬁg@2 218). 67; 'H NMR (400
sz}mf @p)?ﬁz}m? (Sl-i 301, 266 (s, ?7;1)51]4.4(1 s, 6H Fz.gs B%Béggnél H), 2.69 -
Qe st s oo (RIS
Di‘r&oph Bpyl idk KPP afi2Rdm( $81).07.40 - D556, rénid), ¥.88a3.axdthed H)0 Anal.
a (CRERCINOP@OEH,0F 7MY Tl BIN.OfCMS (M+H"): 482.2,

Example 68: (1S)-2-(dimethylamino)-1-phenylethyl 6,6-dimethyl-3-[(1,3-thiazol-4~
ylcarbonyl) amino]-4,6-dihydropyrrolo[3,4-c]pyrazo|e-5(1H)-carboxylate.



70a (108.1 ng, 0.282 mmol) in dichloronmethane (0.9
m.), followed by (4-Fluorophenyl)- 5 acetyl chloride

w@ 2007672183 0. 310 Mol ). The mi xture was stirr eRCHIB20@GHUB646

tenperature for 23 hours. Triethylamne (2.5 m-) and
met hanol (2.5 m-) were added, and stirring continued
for 3 days. After evaporationqpp_dryness, the crude
product was purified by silica gel chromatography
(eluting with 70% et hyl acetate in hexanes) to give 70
(38.9 ng, 30%4,;as a white solid. 1H NMR @dgso-d6) 6:
0.99 (q, J -,\7.3 Hs | H)4MﬂiCI21(C]UInt N] Cis 10 Hz,
1H), 1.B8,08( I—|),NE;Lw9O (xR gc_(,m 15D, 3.59
(s, 2H), 4.327 2H), 6.38 (d, J— : L.
7.11 (m SH 7 23(t J=7.5 He, 2H) J7.31 (&8 =
5.7, 8.3 Hz, 2I—f) 10.65 (s, 11- 1) 12. 29"((@ 11 1).
Anal . (C25H26FN502 0.58°H20) C, H N, F. HRVS: [MH +

cal A48. 2143, f Ng48. 2@38 error ppm
Exanp 7C’IH /U\
N-[ (T¥) - 2F Cdiaret hyl m no) - IV et hyl 6e+0_1| met hylga,

i

yl ch{zfl)r boq I )g?n noﬁ 4 6- di hydropyrrol 8] 3,%-c peré'zoIQtP-EB(DCE

1 H)-carboxam de. H3C CH3 ~ Et2C-N NH Triphosgene,

2HCI DIPEA 2N 111 (A) CH3 -------mmmmime i e oo - - CH3

CH2Cl2 O N DI PEA, CH2Cl 2 oH2N CH3 "N CH3 466,.c7
0 CISINX N Et2C-N N &
TEAG! £ MeOH HN

N ~ reparathBrﬁ of ESonpound 7Ia:

(2- 1 socy@naro- 2opKenyfgEhyl 3 di | MeThyT- anite.o To a N\

cool edifi0 C),.and s mred sol ution "6F"tripho gene_(27.1

g, 91.32 mmol) in d|¢¢h| or onet hane (250 ), was®added

a solution of diisopr opyl et hyl am ne (23. , 182. 26

20 nmol ) in dichloronmethane (50 m -) dropw se over a

5 pePie@draﬁBn %9 ¢v Ioct:ﬁj g@lo lr"r%{thgg %%FT%E%—TQB I(51 ? ngg’gagé%lOB 4-

?}Bwaé%'eﬁl)‘“’bﬁ%r opyidfgHitydeachlogideni xt ur e V\,hl | e
rme@ alimécngjurtyhad 1o #0S0 at u2E3habIPW ckkhnG (ﬁdﬂﬁmy ﬁééilaédeeq M HCl

TG BSASTRASA RO ) LT[ Gl ot

room t enper at ure. e
co‘ﬁE‘Bﬁ’f“ I8 QMg Mg s2a5tion Mixtuse wes iconpentrated pmded vadutin and the

10 10%6iDEMvamstired aitreheXaneds$8007hl)), fort 3vaint e sl Q)duct was ccellected by

prﬁt?dtl@h t\/(iﬁsf':leo7 Hith M& ne%e(g §r1%h mql)%ardlf"::‘l {xr?d%b?%p?rg ' i4%nC to afford

t he nex reaction wt
l\%'fyéfocﬁ*ﬁ%deo?@{té(l-)r{é@fi%@&{o ) p# whitectolichald NSROBEAMItr) derso-WDs: 1.31
20(02#11212153) RE9/(4, BRNABL QGO IE46 17, 2!1)0§3@ (@Jﬂ;gﬁﬁ)g ) W{;% 2H).

(39954?'5801fﬁ§80rq$331?d5 68} 5[(5%& ('%iglr?lit!gylgmlr@ gﬁerryietpyq 2-ethyl 3-

15 5. agyn?-gtf dlglegly@yrr o[:_q,‘tc]py_razgle-Zﬁ(M-l GH)edli¢arboxytdte. To a stirred

20

solution of (S)-2-dimethylamino-1-phenyl-ethanol (1d, 21.50 g, 130.0 mmol) in 1,2-
dichloroethane (500 mL) was added triethylamine (26.30 g, 260.0 mmol) and 4-nitrophenyl |
chloroformate (27.00 g, 130.0 mmol) at room temperature under nitrogen. The solution
was stirred at 50 °C overnight. A total of 16.8 g (130.0 mmol) of diisopropylethylamine
was then added, followed by I(L) (17.90 g, 60.25 mmol). Stirring was continued at 50 °C
for another 12 h. After cooling to room temperature, the solution was diluted with
dichloromethane (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 out. These two

batches were combined during workup. Filtration and evaporation followed by flash



Preparati on of Conpound 71b: ethyl 3-am no-5-({[(1
S) - 2- (di net hyl am no) - 1-
w@b@nprashyl - ] am no} car bonyl ) - 6, 6- di et hyl - 5, 6PCT/IB2A0P3646
yrrol o[ 3, 4-c] pyrazol e-2(4H)- 5 carboxylate. To a
cooled (0 © and stirred slurry of I(L) (25.0 g, 84.12
mmol ) were sequentially added ggl i sopropyl et hyl am ne
(74 mL, 420.1 mmol) and 71a (i 1 g, 75.71 nmol).
After stirring at roomtenperature for 10 h under

n| tch%\%fbgratph? A5 W85 Nt#xb@&i g@@hﬁ% rﬁ%?'sﬁ 2850 DaNS,) as

S
or g%*H.yé“"QVoﬁ“{Ti”P Yol mﬁé“'\’lﬁ (ol X Nﬁ?@ﬂﬁyf rotegnefs; gl thechherinal shifts of
corifsenagjerdfortis uepdeed) Gat 48 J=T hiez, ab, alazgqgl IH) U B RHUCI9 (s, 3H),

wa 3Bus id eﬂﬁ@fsaéﬁ '1I—|§;§ ‘?de 99 3“%"3H lﬁf’%@@ﬁ%w ), 4.51 (q,
08, e e i %m Hio e s
Hz M+8F)4161. 51 (s, 3H), 1.57 (s, 2.19 (s, 6H),

?_4’9 (4n Sgﬂuhgn 3f 6%)(6% ylargm%)?’ f{?nylgtEde H%letl'gll ,(_lg’aminoﬁes-

6. g@%’@/‘pw%’[3 4701%2?'62@ ss#q;arbom 63PN 50rgt HB-pEmmol) and
415ietiyamire @080l Weh)Olh @fchl@iométhane §2m3 was added thlazoﬁe4carbonyl

O3 @l% ﬁ Efe)g (gatg‘}oo%n Qemperattun)i/I aWne reac

[$)]

no car bo mlxt re was stirred at room
F?él{r BT -Bhersgangyiberoppperated i ddnesspyihazedidieAabHissoived in
ar bmmyhat emij Had (¢ O¢
(1g &M g(pg)ggted J W&? (1;%@@”6)1 aéﬁ’ﬂ_@&n&éﬁdé {]%{fe g Y hours, and
t hi &z 0l oo st BDAeSSe hi'BF ('ir ‘éctﬁ)""%t Py Eefnby prep-HPLC and
t ebrpRitiEed fogivethretitie sampduns 68rinxiRti belokeD) be witd fem. I'BINWIR (400
15t enpier MEOD)S i 12517h9uN, Angst HAN 2%?9%* tS@z La% J513.72,3.15 H
dr he, was di ssol ved in 2 (t %
”‘*Z%Zﬂ g‘f’ &t ﬁd gﬁéﬂ Hhtty 7 - 48 (e iHa ¢ %&r% m 1H), 5.92 (dd
t eﬁﬁe?aﬁ Q2 &zf bH), IQ?h@'@ﬂ:{;m BIAL 7.389 148 (@YAPREa3qE, J=9.26 Hz, 1 H),
drsyU@@ﬁJ—zT@ﬁHi? r1tl-¢$eAHé|0(@ P«%ﬁﬁ’@% ooTHd/iéc? B?g gpgerﬁ’ i' ég:g& >95%

and i | yophilized to give etitle co
yle 8’(70rrg) as white foam 1H NI\/R(4OO WVHz, MeQOD) 6

20 ppFrantple B9 s ,(19)-2-)dimdthylamins)- 1$h&.rl)wet2yl4é 6(d$me |t:9-.§[(3 rﬁéhyl 1H-
( dﬂuda&oﬂ-?—yl%]arbé‘hyﬁgmm%} ? 6]d I‘EDdr_Bp%lrrgfloéég (:H)draz? 31%? Iapd:arboxylate

441Hz 1 25 7.20 - 7.28 (m 1 - 7.42
(m 4 H, 7.94/00¢ I=SHo2egiody 1y 8}&%/& C3=3. 02

1 H. Anal. (€52H27RFD2S. 0. 2HOAE. 0) C H N
S HPLC >95% purity. Exan'p e 72: N-[6 fal

S) - 2- (di mgt;hyl am no) - 1- phen l e hylg Hd'l" dmyl

, 3-thi azoI f/lc nyl)CIm ;)T{

-4 di A r &zol e- 5( 1H\-

>—§2(Q, 1% g F% N G Cl Etm
N- N~fNEt 3N HN - F Q°C 1|D'F’EAC‘iz¢|ﬂ-IN N H 03 TEA\
CH2Cl 2 I\/EO—gCI—BNNC,hjz2m@4n@«-I3~72 Toa
sol ution of ‘et hyl |
3-am no-5-({[(1S)-2-(di met hyl am no)-1-p nyI et hyl -] am
no} car bonyl ) -
6, 6- di met hyl - 5, 6-di hydropyrrol of 3, 4-c] pyrazol e-2(4H) -c
arboxylate 71 b (150ng, 0.36mmol) and triethyl am ne
( foeRArationnd compogndtfiaor onet hane (2m ) was added

25 t It @ | cesubper@ion ity mak- 266 E-6R 1RSI ﬁ%}oa%é 988 6Cflgmmol) in
EP-IQCIZ (8mL) was added oxalylchloride (305mg, 0.21mL, 2.4mmol) followed by addition of

1 drop of DMF. The mixture was stirred for 2 days at 25°C. All solvent was removed in
vacuo to give a crude 69a.



chloride (1.5eq) at roomtenperature. The reaction
m xture was stirred at room tenperature for 2 hours

w@pa70an3 evaporated to dryness. The resi due WeGSI/IB2006/003646

di ssolved in nethanol (Im) and triethylamne (1m),
stirred at roomtenperature for 19 hours, and again
evaporated to dryness. The C[g f_product was purified
by prep-HPLC and 5 Iyophilize 0 give the titIe
conmpound 72 in 34%yield (55nmg) as white foam H NVR

(420 ciMdz, sMafdd) cﬁ PO 2k ﬁ%&%n?;ﬁ ’Hé%en&lczatzlyl) (5, hyI ? g5ino-6,6-

d:lg m%@ipé(rrglgps 41%0 %—ZZ /iH dlqarkg.gylate4 68a (Iﬁﬁ)m@ |91)24mmol) and
5 @gso(pmlyetmdar@mé @. 421nL41Nalsladddd tolthe crdde269d. t ThedmikiuRDwddstirred at
1 Hhec 16r Fh. All7sol(]75ht(/\f513 ré]’n d l&ﬁ’a?d]b (ﬁiﬂe resud1l'1e wasIFgalsslolve in MeOH-

9
c%ff‘—i%%mﬂﬁz@ %?"@PUKE‘LO@P@OJ) The squtipn wgs stidCat 289G56r 16h. Al
purspftlgnt WE® eMaporéied.| Oengsifeawpd @§rlfza SPMBII8PLITREL afford the title

usi pure

cGrgpcﬁl'nmrE]Bg %IEE 2V %gltﬁil (ég‘flé (L;’ﬁ overa 5 (%j Wﬁb%fmgtde&ﬁs 1.44 (s,
( %9} 35 dorith h?yp%gﬂs%@y qH)n%prhgp e’il—ﬁylli 68 (s, 3H), 4.60 (d, J=13.3Hz, 1H),
3- @iBdrid. Oy I BRI O, 6,08-(d N=D3Hz, 1H), 7.3-7.4 (m, 5H) 725 (g H LB o 1.

108! EBM syt AYalreRyLR ok fﬂdc%&i?“ o) S pprm

15 1 %ﬁ;lcfp%dayagllﬁ}no?cﬁ‘%odwl)% @§8§ I n?yréo%%ﬁ%azo?fgg

E&amplg 38 79'”1 3 H) 3-{i4 ﬂ@ropl]_en&[)aceﬂma(mno}és d=flimethyft N -[trans-2-

dn r opyrro clpyrdzo 79
S sghggﬁ:yb&;gcﬁﬁﬁ?gdﬁw& B lcgs 2. ]Be/ &z Yé%ﬁnjz {r&@a@ %%

5.20 (m 1 H), 747-763(m3 OCH7 H396ﬁ99
(m 2 H). Anal. (C20H27N5 645H20 ol
3 LCVS ( ng o M) 386N hod af NellN
(S)E

n
%é neﬂhv?anﬁ%@ﬁ | brmecné3 ply ce o

(| S)-44 [ (di megh o)”ﬁPet hyI] 2- Wt hyPor opy

3- (benz@ylanlndg 0 H3Gua

6, 6- di met hyl - E%BGWhhydropyrrolo[S - c] pyr azol (1FD c

arboxylate. N\ N CH3 '"H NWR (400 MHz, MeCD) 6 ppm
0. Bgparatio) 6of ( @pmPoif)d 703 ethyl B=4midd-6(b- cﬂﬁ)etl@l éggﬂ-arggz phenyl-

E:—H:Powlate

H) ncz Il(g) $-30 23163 mrgol)_gvas7 disgplved7in 60.4( mL df 44) M7HB89dioxane
- SleQQn (8M7 rdmdt) andAtiebd at(réob? idmbbalide fr gb‘%@rs T%llﬁlon as then
Sogl)ég&zteg:to }_g'& %EI ml't?\:e cru%e5 ?e/lmpne hyd%chlorl\c/i% I(I) %Sldue suspendY;’d in 50

(18} dchioipmediragy | The: susbasidnyvamemdce frhyh i@/daltoatiN(-380C bath

20 f | tamperbierey. o ybi isamméth;@n%éi @ byl 54 16mﬁ+ohy%&{<{?gg tRbitd by

M_?Zn%vﬁ%e o%)@éﬁl—‘ﬁ%ll % ﬁ% p'_!l_?%ra/g:?glggo[g%/b |s€ﬁ)(angte|_()2 69 %3163 mng®. The

( rﬁesult@g IXturR] WES smyedzats-go °C FarAChofim After Id)mp%ra&@n ofl@lehloromethane,

J=tﬂ.8 rebidud wa8 ddﬁltloﬂed"ﬂetv;';eeﬁ%thyl §?e§%§ (% %bd 3 Jm’_%tu§lo§ﬁfturated
2

2 ’d]%a?_i;us ?oéﬁm blcgrbagatf rg.}so 1L)H§nr(? dgjprjzed water (

mL). The aqueous layer

25 ( CESHBANSUBFed WithHemy. ReBI2@Y n), ddd the cordRhdd org@RYextracts dried

30

PWvér adne e ROFO friEX & Rl @ orntrated to give 6.67g of crude product as an
off-white foam. Trituration from acetonitrile afforded pure 70a (5.82 g, 86%) as a white
powder. 'H NMR (dmso-ds) 3: 1.03 (m, 1H), 1.19 (m, 1H), 1.31 (t, J = 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 (d,J=11.9
Hz, 1H), 4.34 (q, J = 7.1 Hz, 2H), 6.32 (d, J = 2.8 Hz, 1H), 6.52 (s, 2H), 7.10 (d, J = 7.1 Hz,
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and Exanple # Chem cal nane, Analytical data and

w@ ovmert1ss H H3C CH3 PCT/IB2006/003646
(1S) - 1- benzyl - 2- (di met hyl am no) et hyl
3-[(4-fluorobenzoyl)am no]- N ~0

6, 6- di net hyl - 4, 6- di hydr opyrral,gf 3, 4- c] pyrazol e-5(1H)-c
arboxylate N N'H NWR (400 MHz, MeCD) 6 ppm 1.48 -
158(m3H)161-171(m03|—|)227-239(m6

H 205714 @ = 3313 AR, 7%43(5JHZ74?-|z"9H)2Aﬁ%1 Codtod20,:b® PruoN-0.3
DG
(m%a’)@é*i‘b%r'}{'s épgﬂr’ %@?\{27 148- 7.22 (m?n 1 H)HF? 22

- Riiggprgpyiethlaiine 1983 k., B50MmbINWa added td\8 @dbom tefiBrature solution of

;ﬁ?@%%ﬁod Oh@é‘g%% %H&%%P QEn?éO lé“_rp P@md%& -Fluorophenyl)-
té c@&(eqﬁe{sﬁ)ﬂ rgganﬁgp mMmelhetheoRriyiteet Wad Sttt ro8m| tedperBture for
/ N2® hours. Triethylamine (2.5 mL) and methanol (2.5 mL) were added, artd stirring

fl | h 4 di h d
%Qﬁtﬂ@&flﬁpg]c)aw 'Aﬂ]]g glg?irgﬂorﬁettg %65‘? glf eéﬁ hrod qrj;lrw%ﬁ/lz@unﬁed by

( 4(§ch chr%Mrg%zygglmmgw@gOA e_thy?@ce@a’lq; inGekdned) 8 Yive 70 (38.9 my,
2. B6%{ a a whitd DIidi3G WA ch‘ﬂ}uso2d678 09§(q09 3 Hz’—1 1%1313 it J = 4.7
o3 ﬁl& { 1§%@ gﬁ)(‘ri%%m 119)%2521 1H)J3,§92592|_j&43%ﬂ§2rﬂ7) ®38 (d, J =
god-;z 1hB1{ . 521)@23@%475142 2H), 7.31 (dd, J = 5.7, 8.3 Hz, 2H), 10.65 (s,
(CZEHZ&N@Q&HPQ 5M@f-\C(C%H§-6Fﬂ9 055 Ho)E, iRk Ge. THAME: M+HT calc.
ihgngifg@r}dmg?zﬁ%s rorat {‘?e‘}pﬁbxypropan- 2-ol in place
Bgﬁplaﬁa us[(@-zgdumqhhm@oe) -Bphehylethyl]-6,$4dindthyi3-[(1,3 thlazol-2-
15(|\I 1?)3%3(1;&%]@6 ﬁﬂ]{&\%})ﬁ’?&g%mé}&yrgﬂ@ghplygélrl)oxan[: gle.
f1 uorobenzoyl ) am no] - 6, 6- di net hyl - 4, 6-di hydr op 'r'sPoIqu'S
,4- N\ N c]pyrazol e-5(1H)-carboxyl at e HE)(Q}
(400 MHz,f MWCOD) 6 ppmsgen@l - 1.0
(m 1 o 15 d3 -61;'8'5“57{”1 Fld—lls_’l)c 25 - %(80*2"‘ )
7H) 2. 34f 2. 50(m - 2. )
A 4N R}(z H) Vi 5. 2%, '1'\ ) 7oF E’écé‘?ﬁ
(m 2 CH3eH) 782 . 7.65 (m 1H)7775- 7.89 (m |
H. Anal. (C23H32NSCBF.0.2HOAc. 0/F H20) C, H N
HPLC. >95% purity X HaC CHy

HaG CH3 </
EtO,C— N EtgN SCHs
——— HN
CHS TEA CH20|2 MeOH o] N\CH
3
NZ 71

\%/s
Preparation of Compound 71a: (2-Isocyanato-2-phenyl-ethyl)-dimethyl-amine.
To a cooled (0 °C) and stirred solution of triphosgene (27.1 g, 91.32 mmol) in
dichloromethane (250 mL) was added a solution of diisopropylethyl amine (23.6 g, 182.26
20 mmol) in dichloromethane (50 mL) dropwise over a period of 20 min. A solution of amine
46¢ (15.0 g, 91.32 mmol) in dichloromethane (100 mL) was then added dropwise to the
brown reaction mixture while maintaining the temperature below 10 °C. The resulting

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 solid precipitate 71a was separated by filtration and used for the next
reaction without further purification. (Note: The obtained solid product was stored under



78 Method of Exanple 35. H H3C CH3 (1
S)-1-[ (di met hyl am no) net hyl ] - 3- net hyl but yl

W@ 2@7a72are3 hyl -3-{[4- N O CH3 PCT/IB2006/003646
(trifluoromethyl)benzoyl]am no}-4, 6-di hydropyrrol o[ 3,4
-c]pyrazole- N\ I N\ 5(1 H)-carboxylate OCH3 1 FIN
H NVR (400 MHz, MeOD) 6 ppm O@{_(d, J=6.55 Hz, 6 H)
1.38 - 1.49 OHSCN\( 1H).3-1.63(m1H)
1.66 - 1.77 (m 7 H 2.29 - 2.39 (m 6 H) CH3240

2 r z =
%) ogém) Iy 'F@MR’ZES:_E)BI\A'{—I 1_8%%; %P‘s 32?9'_?5._3%% 3B %%ng'g% (fy 4=10.1Hz,
(d1 jA842dgde11 Hz ﬂ'rl])a$35(dd\]96 6.2Hz, 1H), 7.4-7.6 (m, 5H).

( Szztemadﬁmsla’i @oﬂlﬁi@ﬁﬁd 0712J4i2(e3)eg91 *’1?5‘“"\,‘\’0 éﬂggo S); Ogﬁr.{%tgylammo) A-
P AR B Bom ¥ Ry f?ﬁrdé“ygﬁ%vg?mﬂélwrazole 2(4H)-
ché&hoxylateame, Anal ytical data and conments H H3C CH

( 1Sp-aleopled ioTet) il amdacs)dmtohb(i_)] (2530 GREAM b)Y Werd seBliehtiSly added
[(& "SOPrOB{II?thYI%n&'P 5. 4|,’>nO ﬂ 61]mcé) agda ?ré1t7h1y$ 7@ 8 ”(*H“H&’ dﬁ@’@mng at
rr (5q>qg[ @meramreNfor 40 d;\] yeraniiodgen,30d Mjxtcamas dijtted @ittQdiEBromethane
1H(NUR1L()439@ witbHad \Nﬁ@terﬁb@ K69 %L)?’@he orﬁaréllig sbifonwddarida wa?_so‘;),

%Uﬁ_{%‘dl age cincga,gPlW]e(i E'gﬂq_erg/gc%nhd'@ﬁ]oﬂqu@d 1opudepyeduqt @R purified on
2 Sitic gpl cadunp) (19%A6eOH/RCEBIBto(gime 78b kD3.(Rg, 36.7- %)2as4@hKyalovﬂsolnd M.p:
H) 9895 2c -THAMK :(OBMH% &)fns?)de)?’sg%i(::j 72%}1(3111) s, 328 57 s, 3H),

( éi?@%ﬁﬁgg% (’QI—@I& Bo (m ﬁllz*b)‘1 28,(mpEH)N35HL 6. B524), 4.78 (m, 1H),
pumoayd gep metmmsmsamwpiser BB, b-H)LlB@w RA1, M+H"): 415,

S ggh di h
s LR o

N 6-5umRiM- Whvé'roayr@lq{?z #FipyrezaioR(@HBCatdxyletar HbX 5ahE ot¥8mmol)

O bth}lethilHnNNFh QG@lQQeM‘% d| eﬂ@anBRﬁr‘nl} WA adzjéd %iazé&QZ o%rbonyl

3 gﬁor%@ (1 f%q at( rgopb teénp@?tureg E? (eﬁf;tlog P:I)X’[Lﬁe ayes. stijed at room
4. @@perﬁx{urqgfo hgpungoand taenogvaparpted tad)ryies.0 The Gesiilie (Ws dissolved in

20 H) m6th&ol {1rfl) Q8d érrélhylamu{é) 1% 3iirfed at4 $n i%ﬁéfat b 5D 19" heis, and
C%qfﬁ%%‘g? -Z. _%mé "6 z?Ifur ours, an
Pk s alBR)ereEe peduqt wap) Revifisch by, ie-HPLC and
81lymh|q%o(gﬁ/e Ehedtittp |cgng_qundi-|71]_i13316°/o®1éld (70mg) as white foam. 'H NMR (400
I( | 8z, d A &23nt: TRBNY 1M 7015 3 HRReANS & Y2 553 ( 1234 N 28 Ha,
1 T0) B8 by BP9 B0 4R 172 ), B M .0 oS .
25 Mi":; Nig @Szwnalzb) éiag THp <ma«7+b)o§;u af, 3:—%1& %1%1 641@10J_
H c B.s.6.2R6A6.1.2H i P
0 gg, Ig frl
lg%mpl% gl)o ﬁl‘S) F (qjﬂne mo)g pg@nxlpﬁhyl] 6}Q)-d|§1eﬂﬁ(l 3-[(3,3#ABiazol-4-
( mlcarbtbil)yl)zh.nﬁllo] -4,8- cﬂ@d(’dnyrralotﬁ 4- 5}p§&zolef§(‘ﬂ-§ cﬁmoxgmldeH)

7.14 - 7.21 (m 1| - 7.31 (m
(m 3 H) 7 35 - b "
CH3 N
Ny
EtO,C— N>ﬁ EtaN
H3 TEA, CH,Cly MeOH
'\\'\\\ 72

s
30  To a solution of ethyl 3-am|no-5-({[(1S)-2-(d|methylamino)-1-phenylethyl-]amino}carbonyl)-

6,6—dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-2(4H)-carboxyIate 71b (150mg, 0.36mmol)
and triethylamine (100ul, 2eq) in dichioromethane (2ml) was added thiazole-4-carbonyl



7.41 (m 1 H 7.96 -
(C31H32N503F. 0. 4H20) C, H, N.
wokwhot16d Exanpl e 40.

2- (di met hyl am no) - 1- (3-f | uor ophenyl ) et hyl

6, 6-di net hyl -3-((R) - tetrahydrofuran-2-carboxamid
o) pyrrol o[ 3, 4-c] pyrazole F (g4l 4H, 6H) - carboxyl ate
H3C CH3 Di astereoner A: white solid; retention tine:
2.530m n LCMS: MtH.  460; H NWMR (300 MHz, DMSO- d6) d

pprﬂqﬂ;n&é)-(‘ﬂ,f)&ﬁ (an ro@h')temﬂver%re Nﬁglreﬁtlgﬁ’ i‘l% !F%% lrred gt room

%Qrm% %u (fg] %Z%é §”%ﬁ19 map?ra%g to §r}819333 o r(eﬁlfjuq_waq) dissolved in
4 Peptipnglf (1 ar@l—t}lgthwarﬁlﬁe (Bnl), btirdd, at 1505’19te61berétuf'é fod 1 hours, and

8.07 (m 2 H). Anal.
F HPLC. >95% purity 82
PCT/IB2006/003646

4HZaba|n 7er§othe35to(dT%ne§§'|) 1'Iih%9(§r7; pAO?iE n&/a%ftlﬁf!ﬁd (%y prepg-ﬁ’LC and
pili egtq_wystﬁ qqn’@ow % el Mg} @ WhtSiean. 'H NMR (400

obéﬁw@dommppmﬁm&ﬁme 1.78 (33 3Anad 49 R BHR@YTe4 B4 2#O 66 Hz,

%Cﬁsemgga%@@tpﬂf g@@nﬁl@g t  dEY07G. 441 Hz, 1
pp

LY=695 i 1 '6)|-|73° 17-88(m. ¢ 148.¢i(d, Ir.51 Kz, 2104)29 82(d, J=2.01
( mHz7H)). Ahat 9G,2H 6N, CLED. 5Eliel)\coBHZc%c2H8ﬁ énHPE@>95% ufiy O
0374384(m1H) 3.89-3.96 (m 1H), 4.29-4.40 (m
2»—% 4 57 (s, 83 5.79 (t,1 H, J = 4Hz),

§e fplicygng 'ﬁ%anmles 737953erg made lqsmg Stbllr medoddt (s,

Di astiae 80 Hﬁl’nplfﬂ# an ad | aS [ P CRENER hants, AL Ahélyﬁé_a‘i data éﬁd cc?nﬂ'nents
— HEM

L \D J.I LII}

3546; obs
4F1, 25H2

w

19 A1 -
1. :7
JC in } 1" 3-(benzoylamino)-6,6-
CT/ |

* (13)‘2( yﬁ .
‘ B%% dihydro rroHBé cj(gyraz%% g(l‘lll-rlhc@boxylate
7

i cal na

) |m¢(=.5 yI-4
18462 8'e0R)P pom: o347 4 #84me3 H). 1.66 — 1.80
9 ( dicret hy| ani

SN (IRS)
- 3- (($)H tetf

A8 A1y 15 Dad-S3dkat B 280 d2.75 (m, 1H), 279 - 2.98
somer A white so

afy-droe frureth)- 2rag &dpIoNa40.5H,0-0.5HOAC) C, H, N.
pDLAYISIAPS( @HY"dds 6 H) - car boxyl at e

Mdtod I ERdtiple ONusing 83+) 2Du§é¥f§l@ﬂ1 hb2-propanol in
3p|;QeA:6(D ' H NI\/R ( 300 I\/HZ

m

N 1H)-453- £ 160 Rbp ReITPI2) @t 111747 - 7.63 (m, 3 H),
J\/S M+H: FBC | ~| | X CH

Q
2m hy pg (kenzoylamino)-

?11 [(&‘hfétpy zmn‘dmn th

yjropygo
O’DS&S PPy
Patalt
149 14404mEH

H)- «iarboxylate

oczets 48 (m. § HL1.73 (d, =6.29
an3 H) 2.4 it'o(m(m_H &1 -3.09 (m, 2 H)

09725( 3H)

10032 {84 2H) ,

H CHa

N 0
N N%

\

o
N
H3C_N\
CH,
F
75

: HRI\/S HNHN~

5_@@(m4‘1H)(7§2 (t, J=7.43 Hz, 2 H) 7.56 -
CH§4 d’al cH. MRH79260. 22854 6nal. (CzHaiNsO5.0.2HOAC.
@HQEC, HN. HPLC: >95% purity.

CMetHelr,i offixddipgd.er eoner B: white
.550m n, LCVS: MrH  460; 'H
687 (m 6H) 1 _83-

( -1-cyclohexyl-2-(dimethylamino)ethyl 3-[(4-

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

'H NMR (400 MHz, MeOD) & ppm: 1.08 - 1.39 (m, 5 H) 1.63 - 1.88 (m,
12 H) 2.89 - 3.00 (m, 6 H) 3.37 (dd, J=13.72, 1.89 Hz, 1 H) 3.45 - 3.56
(m, 1 H) 4.62 - 4.82 (m, 2 H) 4.98 - 5.11 (m, 1 H) 7.26 (t, J=8.81 Hz, 2
H)7.92 - 8.08 (m, 2 H). Anal. {C2sH34Ns03F.0.7HOAC.2.5H,0) C, H, N.
HPLC: >95% purity

Method of Example 30.




1.90 (m 3H), 2.20-2.32 (m 7H), 2.49-2.60 (m 1 H),
2.66-2.83 (m 1 H, 3.74-3.85 (m 1 H), 3.89-3.96 (m
wa20dy/0724580-4.38 (m 2H), 4.57 (s, 1 H), 84 5.FOI/{B2006/003646
H J = 4Hz), 7.09-7.25 (m 3H), 7.37-7.44 (m 11-1),
10.04 (s, DiastereonerA and di astereonerB 1/ 2H),

10.32 (s, 1/2H), 11.91 (s, 1/ 2H),,12.41 (s, 1/ 2H); );

HRVS: cal cd. MrH:  460. 23546; observed MtH: 460. 23427;
Anal . : (C23H30N504F1H20) C, H, N Method of Exanple 89.

Chemlcal a |
_ nic g n|1qe Anaytlfal data and corpmenté carb
318 -T-benzyl-2- (dlmethylammo)ethyl 3-[(4-fluorobenzoyl)amino]-

OX am Hk tI N CH3

6,/6 h | 7r rol - g Bﬁmf%ﬁ@ digydiopyrrelq3@djPyiezsiel§ i yrarboxylate

| qte. \ 4007 N (*0MYBMEORD 5ppsrr 48L-. 158 (153 HI3.61 - 1.71 (m,
H) Jy 65 (s 2 51 (|SH 827 -RBOMy ) 2.57 ey, J=14.286.15HY) 1 H) 2.64 - 2.79

2 L %291 (. , 7. 2547 1 4B2.1rp.oBmH) H) 488 147208 H) 5.18 - 5.29 (m, 1 H)
((:22 5N604. 1 12%@% 1. 52F29)7.28(m, M H) o2 -HRE (3, 6 RPBH0- 8.07 (m, 2 H). Anal.

L ri Met hod of° Exanpl| €690l Shthc.0 186 085 n. ApbkB, pury
(@) 6] Method of Example 30.

(%) -2- (di net hyl am no) - 1- phenyl et hyl 6, 6- di et hyl - 3- ( 5-
Nj/ CH3

met hyl i soxazé? e- 3- car boxam do) pyrrol of 3, 4- c] pyr azol e-

HBC / N, N0 S5(IH AHEFHdmamEmng) AilmEhoxymdthiiigt Y00 370
MHZ M ,50 m 1. 53('s| fdrdBnzoyhanfird]- &Bsdlme?’l"ﬁAGo?hygép 3 4-
X
73(3

Q\ 4.63 c]Eﬁazolgs(H)} -car Xﬁ

0- CH346| 1 ) Epe"ﬁgscg‘ A?ﬁa(m 6 H) 2.42 - 2.56 (m,

N%CI\)/gtﬁﬁig?f EX;WS'QQQSS;& E' g”ﬁ. AT, 3H) 350361 (m, 2 H) 4.50 -

H - 2 & § PGP 8pfre6Iirrah 7.98 - 8.07
|6msf\lh%/l 7rﬁCE|g) 1 3 e '¥) Anal. }éﬂiaNsO‘;FOSHOAcOtRICO)C H, N. HPLC: >95%
net pyrrol o 3, 4-c] pyr%i’ﬂ%l e-5(11-1,41-1,61-1)-carbo

6
(C23HB

p

(P

m

d

xylate. N H N O 1H NVR ( A¥BhoRpEExanmigRoysing (Rypitimety586)S:metnoxypropan-
3

4

8

(

p

2

rity.

H), 1.62 (%’ 3H), 2.21 {q}h‘nplaqéofgotﬁancl-l)sing@mﬁﬁce(dﬂ’]c 2 H),
_ f 7.25-7.38 (m_5 H , |

(1 .f_)l)1 [(dlgetly)@m(rﬁ*me‘hyl]_ﬂ-metwgyl 3-[(2~
d_qzleyeneyl)ammo]rq 6-djqethgl4,6:6 g hpyrrolo[3,4-
@wmﬁ S§HpG@rbpi@@te 87 WO
'BOYB (400 MHEIMeSDYSLbEh 0IF1E 1.85Y6, 6 H) 1.33 - 1.48 (m, 1
Bxanpl ex#0 Chq;r{:1 nane, | Hnad yites eak Hoiet a1.8n6, 7¢I AESM, 6 H) 257 -

(di met’hyl\gni no) - [12goyn, b 6] 44 2488l LIy 07 - 5.27 (m, 1 H) 7.15 - 7.38 (m, 2
et hoxyphenyl ) - H i 86 CH&s (m, 1 1) 775 - 789 (m, 1 H).  Anal.

{C23H32Ns04F.0.2HOAC.0.1H,0) C, H, N. HPLC: >95% purity

78 Method of Example 35.
H HiC CH3 (18)-1 -[(dimethylamino)methyl]-3-methylbutyl 6,6-dimethyl-3-{[4-
_( Ha (trifluoromethyl)benzoyl]amino}-4,6-dihydropyrrolo[3,4-c]pyrazole-
cH, 15(1 H)-carboxylate
o H NMR (400 MHz, MeOD) & ppm 0.97 (d, J=6.55 Hz, 6 H) 1.38 - 1.49
0 Hac—N\ {m, 1 H)1.53 - 1.63 {m, 1 H) 1.66 - 1.77 (nj, 7 H) 2,29 -2.39 (m, 6 H)
CHj 2.40-2.52(m, 1 H)2.57-2.73 (m, 1 H) 4.55 - 4.75 (m, 2H)5.05-5.23

(m, 1 H) 7.84 (d, J=8.31 Hz, 2 H) 8.12 (d, J=8.06 Hz, 2 H). Anal.
(Cz4H32N503F3.O.1HOAC.O.ZHgO) C, H, N. HPLC: >95% purity
FaC Method of Example 35.
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N CH3I ' 6, 6- di et hyl - 4, 6-di hydr opyrrol o 3, 4-c] py
et am no} - 6, 6-di ne -4, 6- :

W(?;EO%EZ]-ISN N %N 5(1 H)-carboxylate 0 1H NVR ( dneOF/E)06E03646

[1.51 (s), 1.58 (s), 1.62 (s), 1.67 (s) 6H together],

HN O H3C-N [2.19 (s), 2.20 (s) 6H together], 2.75 (m

2H), 3.51 (m2H), [3.70 (s), _4¢H. 3.71 (s) 3H

together], [4.32 (m), 4.55 (n) H together], 5.79 (dd,

J =/ 343, 7.8 Hz, | H), 86(tJ:75Hz 2H) ,

=2 00 /4 11=—_9 N Lz
7. zﬂt}uc(ufe,andExamplg# 2 21 Chen‘f’rcﬁl n!srhe A}l‘é’l&?l a‘l‘?ata andfommeg ’
I =49ttt Hy— 7363 i

o (S - =
. | Upystebyisaispryharingle. Grlimptipyieh)S-chydropyrrolo[34-
£y s@k)-cprardele 88 493. 2551,
fH %pﬁgmgz M4OD) BIB@ 1.36 - 1.49 (M, 1 H) 1.51 - 1.61 (m, 1
e~ &4 7 H) 1.86 - 1.95 (m, 1 H) 1.98 - 2.10 (m, 1 H) 2.12 -
6 thyI ( - |—| CH325 (m\ 2 H) 2.26 - 2.36 (m, 8 H) 2.36 - 2.46 (m, 1 H) 2.52 - 2.67 (m, 1
te r of ur an- 22ar box & gz2)-pys (ol of 43s 4r.C] Py 2A Ok Sr (m, 1 H). Anal.
N N‘ S5(I'H, 4H, 6H) - car bo wz1a§@0hHH@AC%0wNWH§M5% purity
: dnso- d6)8° 50 1.35 (t, MéthouOVExlmmzas 3H), [1.42 (s),

1. 7 [(AAd ] 2 9
145~ O Ny b) —9tto J‘ﬁSff( ilethylamino):1\phenyletRyl  340(2,3-dihydro-1-
6 6 HZ f@"ﬁ 2H benZgfiran 72&1 1 F’Hsno] t% 2:11:%ath(|é,95i
( By grnolf.egmetny
APCI BRI dEPY s St ey H
NI O I\/E'ﬁ od of Ex N/e | (498 YHz, Meoﬁp%@@%? 1184(m, 6 H) 2.35 - 2.52 (m, 6
P{ epay at | 5R of 89a i SH, 8D H)szl*? Wh' BRI § 18 (i 5HIB&DI 3689 (m, 2 H) 4.80 -
(k) <2 t hyl ani no) 1- phEripi3dh hpi- 4. 8% (1S 5.80-- 6.01 (m, 1 H) 6.96 - 7.08 (m, 1
net h panani do) - 6, 6- giee keyI=p§arHzol 16)[736 4}50] MBHAZ S - 7.87 (m, 1 H).
epe- H C CH3 / 5(I H 4H 5 ek (Caltbiansy bradao.4HD) @, 1, MINMRc: >95% purity
(BOO Mz, Ne¥D) 5: [1.38| felhoddrsarkpued. Hz) , 1. 42 (d, I =
6 0 CHA3 T Og»hsml[de l(n‘fet minva]l-1w-phéh ns |\ 57 3-[(4-
1 § 8B o( H toﬂSIoDe%E ?16%2(1 e N-4 glhﬁcgr?_;&ryolo[34
2 E 0g¢, r], %p 5a ca o yIa
2 =9 CH3 1B, 9ether] [2.95
, 5 1-3 v Hz) 3. OMHz MeOD 172@3{53 H) 1.72 - 1.84 (m,
i o3 s BVtel Tavgati i e nsan hin v
1 : 16- 4 83 H3d 0m1f—|536393(5(mm)]464 2850m, 291) 589 - 6.03 (m, 1
! ‘ (dd, = 4.6 8“>6“Hz7)21 (mp 1 ) %24 &Y MR I7]H) 7.3190.35 (m, 3 H) 7.35 -
7. 31 (F H), 38 (m [4M) (m [LENVIS6 { 80P@). 2 HVAei-{C::HABRE 0.4H,0) C, H, N.
HRVS: "MtH+  cal c. 430. 24(488¢:>¢swth 430. 24489, error
0. 02 ppm An%l . (C22H31I\IBMo&)of5HB{ale@o 2 Q/cl ohexane) C,
H, N MeThod Of EXanpl g HSimetiiamimoidi (s ﬂhbfo Rty . 6,6-dimethyi 3((R)-
FCT /1 B2006/ 003646 - 114 tet@hydeeBiran2@arbrzgn W[ E4-Fpyrazole-
Chem cal na Dladtérg%l aah;%lte somgntlon time: 2.530min LCMS: M+H:
(S) - 2 df! MHz DMSO-ds) d ppm 1.50-1.67 (m, 6H), 1.83-
45 i gw( St WA 2
) . m S
qayr a I\l [A0XamT o Ql79 gi Eﬁﬁ%ﬁ%@&g@ﬁ@ -7.44 (m, 1H), 10.04 (s,
H 4H|§ H H3 \| 1CHY POXph/aH)@1.92 (s,1/2H), 12.41 (s, 1/2H); ); HRMS:
U AN caled. M+H: 460 23546; observed M+H: 460.23486:
0 Anal. (Cg3H39N504F 1H20)C H N
o Dlaste1reomerB white solid; retention time: 2.552min LCMS: M+H:
460; "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), 2.49-2.61 (m, 1H), 2.72-2.85 (m, 1H),
3.74-3.84 (m, 1H), 3.89-3.96 (m, 1H), 4.29-4.40 (m, 2H), 4.57 (s, 1H),
83 5.79 (t1H, J = 4Hz), 7.09-7.25 (m, 3H), 7.37-7.44 (m, 1H), 10.04 (s,
Diastereomer A and diastereomer B 112H), 10.31 (s,1/2H), 11.92 (s,1/2H), 12.41 (s, 1/2H); ); HRMS:
caled. M+H: 460.23546; observed  M+H: 460.23547;
Anal. (C23H30N504F 1 25H20)C H N.
Method of Example 89.




N\ I N~ - "HNWR (300 MHz, MeOD) 5: [1.59 (s), 1.64
(s), 1.69 (s), 1.79 (s), 6H O CH3 together],

wa2006022190 (m 4H), [2.38 (s), 2.49 (s), 6H t oPEL/B20)6/003646
2.68 (m HNO N 2H), 3.10 (dd, J = 9.9, 13.6 Hz, 1
H, 3.49 (t of d, Jt = 11.5 Hz, Jd=2.SCH3Hz, 2H) ,
4.00 (m 2H), [4.46 (d, J:1$1 4.52 (d, J =
13.4 Hz), 4.70 (d, J = 13.4 4 78 (d, J = 13.4

Hz), 2H together], 594(dd J 3 096Hz 1H),

»O

. -Stl:ucmlmandE@mle #

[(e LN

05 ppm _ Anal . (C24HB3 &%mmr@m mwo.o e o

thod of Exanpl e

(f) 2. (dl,.{;@tdﬂi}ﬂ ant - f'f ?ﬁqa hite solgi retention time: 2.518min, LCMS: M+H:
MSO-d,) d 1.50-1.67.(p, 6H

6, 6- di nBL, ( te 11663( HY el2 nUﬂI) dgzp rﬁs éie@zssg(lnsila

oxa i /d 0)NT t o ; & o | 4H) 3963,0% 4@-435 2H)457(s 1H),

Hj 4H, 6H - ca bOXY' at ¢ Hg—»wzﬂ'(f §§§ gz v, 11, TS, /Hb?bw(;s% ) H;{OMOS‘”S

M’e(I) Hlome peaksde bg CHIB LD 4bBLI6 TR o b
[

|
\B)EBQI on) 8°1.59 ?i (CHH0 M(%%E;glow 89 (s) " 179
5 together], 1.96 m'" b
3<{L/2 40 (m 1H), [2. 32 msazazzaz(gsm?rﬁlzu m )egengfgé(lqaim
pget her], [2,53 (dd, J 3(?3“]1 96 (m. 2t 4330 §4m . £27 (5, 1H)
6, DidsBbrefmdri& Yo aibstdrbomd:S) vH&)ﬁm@Q 6]11,91H 2(4@'911/2() 7 brvs:
4, 13.4 Hz), 3.01 (dd, | goshg 36021@64bs¢@ M+H 464.2307;

hgether], 3.92 (m 1 H Aﬁ?’*é&“ﬁﬁ kol 4. 43 (dd,

5.8, 8. 3 "HE 14 46 ( ddf (syz- (a"mbthﬁjamuib) 1'-“Phsﬁjfethyl'ii(lﬁlxazole5carboxam|do)
:)ige h694H( Ah 82 é m Segﬂnnéaiyﬁyi%ﬁi%yraﬁlﬁu 4P?’6H) ca?bo@ylate
2\ trvRiabo ghn.kl o1

m N, 7.38 (7m 2 4H),),.4._36 n@?gp ms’zh4 30,251 6.0
RVB:  MrHrcal c. 0442 29488, f@ % O o

D. 99 ppm Anal . 1N@ o T—QQEJ dﬁexﬁ'n%’jmﬁ%"pu“ty

H N Mthod of “Gxanpl e

2F (di met hyl am ng)¢é 1- (thi azoI 2 yI)ethyI
3

di

IAI"" 1 ""@-b""l\)f'\_'

(4-1l uorobgﬁnzam do)-6,6- NNI NO S N
0[3.4-clpvirazol e-5(1H, 4H, 6H) - car boxyl at e
. cly, 64 (S|, SIFfimetiylag@oXiphenibhy! 6,Edidéthyf-5(5-
chiN 0 N r@t-lﬂlis@xﬂzoIé_)&-{)a;boﬂmﬁQpﬁrﬂB@A-(:]mrazole-

gtg"ﬁ\g\i;ﬁ@dd o004, §.908.4HieH)-cdrblxylatd. 16 (t, CH3

J=8.84 Hz, 2H), 77 d, 'H 3w 4 @Hz GBSO phiZ 1. 5:24‘3111 162(s 3H), 2.22 (m,
7.88-7.97 (m 2H) Hé\l'z’@b (e, sMi b8 5, 2 ) Ba14m, 114 . ?lm) 7.30- 7.46
(JC22H25FN603S. 1. TF% #r) C_H N Mthod o

B 07 NGBQ)TJ %QgﬁéqpﬁﬁﬂﬁPLC >35|'>% purity.

xample

vlnvrr

xanple 1. F 93 /AQJ
-|115 Structure and Exanglg éﬁl
data and co nts H H3C|CH3
d-Ldipethyl am no)-1-(quilnal i n-8-yl) et hyl 3- (4-fl uor oben

Zam do) - O:H;ii net hy Pty [aging)-1 ehqnyietayy BB Budtdpitolinamido)-6,6-
amse N\ dlmeN¥'P¥rr0@l3I4hWRaz(ﬂW(D)H,&Ex-caﬂm&me.
2."98VR 400 MBEPMSG 5 hidn: {.83(s, Fhih.62 (sBH), 2.21 (m,

N-F360- 3. 75 (m \/‘iH) | 8T, 4708, AHxwu.520) 2 H), B.sd dhr f4), 28548y, 5 1),
3H), 7.51 (q, 8.00 (m, 1H), 8.25 (m, 1H), 8.73 (m, 1H).
Anal. (C24Hz7Ns03.0.15HOAC.1.30H,0) C, H, N. HPLGC: >95% purity.
N~CHs Method of Exam
} ple 69
HaC

87




HN O N J=4.28 Hz, 11-1), 7.59 (t, J=7.58 Hz, 11-1),

7.83 (d, J=7.07 Hz, 11-1), 7.89 H3C \CH3 (d, J=8. 34,
wardo7/072195 (dd, J=5.31, 8.84 Hz, 2H), 8.29 (ddPCTERIN/N03646
8.34 |/ Hz, 1H), 8.88-8.94 (m 1H). LCM5 (APCI, MH+):
517.2. Anal. (C28H29FN603-2. 12TFAO0. 26water) C, H, N.

F Method of Exanple 1. 94 CN_445.
1- (4- cyanophenyl) - 2- (di net hyI ani no) et hyl
3-(4-fluorobenzam do) H HSC CH3

/1

6, @fnﬂttuﬁe&dmyénmwr 0] oL 3, 4=

e-Anziytica Qataf?‘nd cgimrg‘entﬁ (s

Hg S , 2 26 hﬁ "g"?)" Ey&dmz lethyl {:{I[qgmethoxyphenyl)
, 11 1), 2‘%@"" ipay-6-dmeshivedso-ditydrogumyolplg.4-clpyrazole-
HN | G Ricardpayiate 5 87 (dd, J=3. 28,
, 11o 7 20 (t, | FH8MRIamspigs) 5: pis) (5), 758544 1.6 (5), 1GHB) 6H together],
7.59 (t, |FPI8(sB220K 6H Bdefner], 7597, 2t 3.51 (m 2H), [3.70 (s),
CH LCVB ~ ( APGT, (6)letekejer], #92.m2 4.54 (mfilther], 5.7 (cd, =
03 0. 92wat er) CastsHian), ddetihedsel adpxaipliesd iz, 2n), 7.00 ¢
eparati on of co LB, 080, = 4 Iz M, ¥.85 oh 10 Mg, = 6.6 Hz,
B 6- di net hyl - 3- ( tigtasafydeofisl 1) abes prs, 1H) 1335 (or 5, 1H). Anal.

b d | 3 4 |
Ca;t gpgaml_eg) g}i{sr SNS[ > L%h%%%i%@% 2, r@ﬁ-ﬁ-‘e E} I\i-ll] c%z?gg 558; found

[Tor .
4 &t aaydro an- 2- caf b%%(&‘ﬂ"ie‘ﬂy'%'?%ﬂ “I“VQQ‘Y@“TE*“M (R)-

ml'j s&ol yed in Jlfelﬁ'ﬂ"lﬁ?f?jﬂ’e’(%@ﬂ’@mﬂﬂwrwwclaamdole
Hdl t C. al yl ch| et arbsgyialg, 36. 0 nmol ) was
:Iqji d dr OpVVI se_ fOF1 owed| byMBIOR MHR2Simenkd) 5: KRt 7.1 Hz, 3H) [1.42 (s), 1.45

FAg for 3 hoyrs at DEGH idghsersial w688, 6WRAS 6H), 1.86 (m, 2H), 1.96 (m,
ntrated to dryness [ Tp.25 @1 @iy 091 @8, 4 I 56210%0 @ 11). Loms
L td renove residual ox(alacyIM+H*@Iai3oMad@QOH3%,\L@Ja15 EtOAG) G, H, N

ediSsol ved in DVE (8.0 Phdnod bikxARRUNE! sfiAs
-Pert-butyl 2-et hyl 3- a@h&ﬁfom/xm oobeifeor o, Proparsioncrsass
el

°°_I

[(ele)ly
(@) w

701“:30(/)9)0:;/\

—O=direthytpyretet3+4 WL&&EM%AH 6H) - di car box

late 1(Q (1.95 g, 6. 0 Gy anEmrar reepPBRTISEt hyl

mne (2,09 m, 12.0 mol SRR EPURBIAY P Grdigtethyipyrrolol3 4-clpyrazole-

i chl ¢gro %é@e 0 nl)| S4itsdsEPedatto 0 C. The acid

hl ox d ti ga=Mas addEMVRIBE Pk $1eQD) & HiLS [ efsues 1ug (d, J = 6.8 Hz),
nd 7/ 453 cRCT/ | | BROOG100BS 46 1.66D.160 (i Sid)@H bfider, [2.32
nt erE al , t enper a r e to |18, 2G7 (s]Reaekhd2 5908, Ai3.0013%HE) 63 (4d, J= 46,

hour5." Acqueous o kUpia.using o@epRs and- 5)&/534 301 (dd J=83,
ol | ch by silica gel dobunay, [912%4'3‘1@@) :ﬁﬁ%etﬁ 6483(
6?@ as a4 white foam 1 Hhﬁs@@( 96%94(9 ). B 46‘8 together]
tyy J = 7.1 Hz, 3H), [1. 1&715 H), 7.38 (m 4H). LCMS (APCI, M+H"): 430, HRMS M+H*
calc. 430.24488, found 430.24489, error 0.02 ppm. Anal.
(C22H31N50420.5H,0+0.2 Cyclohexane) C, H, N.

Method of Example 89.

Q—h =9 00 <




1.45 (s), 9H together], 1.57 (dd, J = 2.8, 6.6 Hz,

6H), 1.86 (m 2H), 1.96 (m 1 H, 2.23 (m 51 H),
w@2®1/0t2153 2H), 4.47 (m 5H), 10.80 (s, | . LEBIB2006/003646

(APCI, M+H+): 423. Anal. (C20H301\1406.0.15 Et OAc) C,

H N The foll ow ng Exanpl es were al so prepared.

L

Structure and Exanple # J Chenygal name, Analytical
data and conments H3C CH3
N-[(1S)-2-(dinmethylam no)-1-phenyl ethyl]-6, 6-di nethyl -

SI-’ I_S(rui:turléhd@xdmple# i ChemcalnaeAnal |cl a nd om ets
e- N Ng -" 5(1H) car boxan' & HN R 'W”(tet’ahydmz*’
CICl 3),4,6 Wm .63 (s, 3[Hy 4I°a'7°2xa("§°)'°¥3'°'r°934"‘]P}“IN°N5((DH4H6H)
T qH3 m 7 H|25¥ge. 2.90 (m 1 H), 4.50
- 4N§ﬁ 5. 55 - |4HNY® (0priyHzIM4gP) &: B.55(), +64 B), 0 (s), 1.79 (s
(1 - (Hs67 (m toethett)1 76-1.9 (b, 4%), [.65.(§,5.46 BS6H tdgether], 268( m,
H) . H (C31 MNGO3. 0. 50510 (2, JELOAGY HiH),Has Mot d, SR 5 Hz, 1y = 2.6
LEMS (APCI, MrH+)GH539. 2. H9GH Mato (40 1) @ 46 b 24 @12)482 (o, 0 = 13.4 1), 4.70
B"E 3|' ]( 4ESCh6I 0[_8?%%' 2 (o { 4.4 biz)HRE RYS-AFY i) BQ)ogether] 5.94 (dd, J = 3.0,
di net hzl 1, 4,5, 6- tetrahymlrggHZ (P01 D3 AP 5y iz bFUSIARG! 1) 456.
/' 1¥7y1 1t hi ophene- 2- car box& %@*WW@ZGW%‘H”N@F@%QI%W -0.05 ppm.
M‘I—Iz, MeQOD) 6 ppm 1.58 ( $/"3B(CpylssNeCp -1AE0(04HHOM) G, N./ CH3
2161 - 2,72 (m_1 H), 2.7HethodpiBygmple@e. 3 H), 3.46 -
3158 (m 1 H, HN O N 4] &b2-(dthethylamind)-Bihehylethyil6,6ldmethfi-3-((5)-
(¢, J=12.38 Hz, | H), 7. Lgtrahy&ofa&zmaém)p,}rmiahqéyr; e
(I i 85 vanal ) C24r280] N BLEes oo bl Mo

n S ep ks bled dtie 0. tautomeric
f?PGﬂ VRS FPthEst [1%)53?2%56( 169§ 79§sl:/glﬁggether] 1.96
bt Pm19) 451946 (m. 1H), [2.32 (s), 2.37 (s), 6H
6/ i ' ef“% %F%%%— [HBEERS (4 G 104 e,
o, sy A ether [2.94 (dd, J = 34Hz) 3.01(dd, J = 8.3, 13.4 Hz), 1H
t hifeny! car bonyl ) ani no] - 4 *Bgefﬂ?’hif?ﬁr(fbw)r“r%m[”@,[ﬂ%@dpyﬁam Hz), 4.46
e 3,0 5(1H)-carboxan @&’ N8 8.3 1 1ilebehbil, NBIR.86 4OBH), [5.89 (dd, J = 3.3,
I\/Hz, MeQD) 5 ppm 1.01 - [9618), §.9M(dd2) )6, &l3 Hay 1H tebetherl)73 (n2 8H), 7.38 (m,
Heaz 6 H) 1.92 - 2.00 (m | 4)-HcM (4681, M+HD. 442 HRMS: Mbnelic. 44224488, found
441 (s, HN O 2 H) 6. 98| 42Z4R6rmgra.99 BorHpnar. 06 - 7. 17
(m 3 H) 7.65 (dd, J=5. 05(023H311~| 02.664'5'-04c§c|o|?9xan3)c7§r\1(dd
JE3.79, 1.01 Hz, 1 H). dthod of Bxdmpl 89. o o

- = SHioae o Qoo ~ 11 | Mot hg

(Exa ‘ . - -u Iammb -1 fhlazob% yl)itByI 3-g§luorobenzamldo)66
JonQoiindn-94b made f ol oW R "°{°ﬁé‘ <RyrreleHRY Ho)-trboxyiate
meki conpe(nd glp. WO |2 DO B9 e P ERS G POGI6 56, 296410
-111V_Spruct ur e—and Exanp @ % GAEHOCE 2Hh &R (dd Arddyg gl 1H), 7.16 (,
dat a/and conment $HH HzC |CpE®4 Hz, 2H), 7.70 (dd, J=3.28, 63.66 Hz, 2H), 7.88-7.97 (m, 2H).
3- benzot hi en- 2-yl car|36W§AFAM+HO R [ (1S) - 2- hydr oxy
-11 ~/0 [/ Anal. (Ca2HzsFNsO3S+1.85TFA+0.44water) C, H, N.
ghenyl et hyl ] - 6, 6- di met hy|IMethpdof ebtalaprelt.opyr r ol of 3, 4- c] pyr
gzol e-

93




N ~ N HN 5(IH)-carboxam
MeQOD) ii ppm 1.64 (d, J

W@ 20787453 4. 64 (d, J=3.03
S7.10-7.18 (m | H 7.20 - 7.33 (m 4 H) 7.33 - 7.43
(m2H)7.78 - 7.90 (m 2 H 8.07 (s, | H. Anal.

(C25H25N503S. 1. 1 HOAc. 0.1 H2Qy4&, H N, S. Method of
Exanpl e 46 using 99c in place of 1c. 99c was 99 made

10

using the nmethod of 1 c.

de HN O OH 1H NMR (400 MHz,

=24.76 Hz, 6 H 3.65 - 3.75

Hz, 2 H 4.81 - 4. 87p¢NB200614)03646

N-[(1
2.1 (2 Ll I—IQ{"

'd'lenﬁfc’al‘ﬁan‘ré' Ahb‘lytlcafldata and'comments

S)[Stacli¥eraExFrpid 7 preTyt et

G

any

62 (d,
(m T 7.19 (m
0 88 S
S. 100 Met hod of B

(4- met hoxyphenyl ) acet
N O

oxafigevieye
b2 Xs,/3 H)

é (ddrreﬁva?\ NE’)} r(aruB?lB[Bgl)eAh_ybﬂ %vlllogé)anzamldo) -6,6-
11 F;PW (n-w GMrboxylate

'H NMRSeQDY B: 1.53% (3fpH) 1|,qpq sSGHDRIORs, 8, 3.13 (s, 3H),

JEP3BAMERH), 487498 dn, 8Q), 7.147.8Qm, 3H), 751 (g,

JH2BYz, TH)2Z9 4t, J77.58 Biz, (1A), 7.8B (d51)=7.07 Hz, 1H), 7.80

ledz J=8.b4, H) ). 785 B3 s{5ckal,8.8d A 213,29 (dd, J=1.77, 8.34

, ( C2 HH2BNGEB G (R, 18HOMG (LbclL H2P) 5162,

i €HAN, 1S 7YPA- 076G ack b, Bl N CE

c. 97c was nmade usi NgehdierBBhiOd of 1c. H H3C CH3

yl Jam no}-6, 6-dinmethyl -N-[tra

o Jwo Tk AN

3. 99%(s, 2|

LS

. al .
Ove Met hod of Exanp
fl uorobenzoyl)am n

N O
%henyl et hyl ) -4, 6-di hydy
' _carboxamide NH O

1 '_\ 1 w I

1enyl cycl opr opyT gx 4, &= QT WyyapBREdy i Timasniiaradyoithy S Foordbonzamido)

LH) - am de H bed:H&hﬁ%yM[% 490, Mg, H)-garhoxylate
N .;981(r1n2 m ( : ? és{l) 2.52 (dd,

1§) %ﬁ )16 s133 HzéH)471487(m,
%3 s i3

=3. 28 "8—]'»34 Te 2H), 7.54 (1,

>%
bﬁ ﬁ—ii‘g%ﬂéé@g bJ% c2Hé>72 ¢p.5C} =, 2H). LOMS
h{ABCIAH ) 49181 H3C CH3

D 1\0%6 (GBtiafiNeRerp- PRVEterNE. UL mor phol i n

Method of Example 1.

opyrrol o[ 3, 4-c] pyrazol e-5(1H)
1H NVR (400 MHz, MeOD) ii HN

NJ ppm 1.63 (d, J=22.48 Hz, 6 H) O U= 2. 36 -2 45—

( mPregar’éﬁon%f érﬁnpougd @&a §( -5-

%r{%utﬁ G%h)g qidG ‘r]lﬁghzkggfgtrlo :I"g'furan-

.ogc%rgEQa@ %@PyrFE°[3f'clefaZi°'% 5(4H76P9@!-<(arnoxslat¢) 7.23 (t,
J758Hz 2 H 7.26 - BBky,(m 2 H 7.90 - 7.98 (m

2 H. Anal. (C27H31N6

N
R) DMF Ha G

5HOAC) C F I—éH N 102

Met hod of Exanpl @O&9Nysi ngNE@ in plac
20Q:8/ 072%5,§C&CT/IBZOO 00 646 Ei0,c— N NBoc

)

o} CH,Cl,

0°C,3hr 0°C,5hr

DIPEA, CH,Cl,
O

89a

(R)-tetrahydrofuran-2-carboxylic  acid (139 g, 120 mmol) was dissolved in

dichloromethane (24 mL) and cooled to 0 °C. Oxalyl chloride (4.57 g, 36.0 mmol) was
added dropwise, followed by DMF (25 uL). After stirring for 3 hours at 0 °C, the solution
was concentrated to dryness then rotavop over DME (2 x 5 mL) to remove residual oxalyl
chloride, then redissolved in DME (8.0 mL). In another flask, S-tert-butyl 2-ethyl 3-amino-
6,6-dimethylpyrrolo[3,4-c]pyrazole-2,5(4H,6H)-dicarboxylate I(G) (1.95 g, 6.0 mmol) and
diisopropy! ethyl amine (2.09 mL, 12.0 mmol) were dissolved in dichloromethane (8.0 mL)
and cooled to 0 °C. The acid chloride solution was added dropwise, causing fuming and



Anal yti cal

118 Structure and Exanple # Chem cal
data and comments
wW®0020tds3ret hyl anmi no) - 1- phenyl et hyl ] -

nanme,
3-(benzoylam no)-N-[ (1
H H3C CHBCTMER006/003646

6-trimeth 1-4,6-dih dro NOYy

pyrrol o[ 3, 4-c] pyrazol e-5(1i ~-

2.45 HN 0 H3C (s,
Hz, 2 H 4.73 (br.
,ralélné‘ﬂheﬁnt&%al(t&m

N N4 car boxam de gl H) H
1. d, J=9.32 Hz,
a5 PN O HBC (5.6 H 2 65 (2 3 K 308 (d, I=6 04
s., 2 H HCMN 513 (t, J730
pe]ratZre%Q 1§|Z°C h%tﬁc_)z v?a% S‘] ’°C5fgr our%queous
3 fg rE iollqsﬁedﬁygszhce (gel cpiumngrroyied §9aHR,2572 g,

"2 hyahedtace! o
An&P%) ad 8 Wh{tCR6IN3 2GR EB(Q) MHE s

gggﬂg]el 5%ud, SN 6 Bz,

| 22hyn) ek effolm. )5, 60.80 et Y - IGMS SABCD M+H"): 423. Anal.
t e{CatyipyisEadad) S, A- 1] pyr azol -

Vet m@qﬂgéH
phég

3205 Cy A1 N
i(éjeém Ly

%H [142(3)
1.96 ( m 1H), 2.23 (m,

3-yl)benzo[ d] t hi azol e-

N O | 2-carboxanide NH N NH ~ '"H NVR (400 MHz, DMSO)
|) pm 1.59 (s, 3 H), 1.67(s, 3 H), 2.85 (d, J=3 Hz,
efoﬁovza@g %@mpt@swereﬁ@m)parw, 67(dd,  H3C-N J=9, 6 tez,
=2 N 7 AL _ LI m
2 B‘l)'qctu!i adeEXQ-*ﬂle# H), . N mhlcél nd?He’AnélytI'dH datd and Comments *
5 H}, I O i . ’-|'U \Ill 5 LI N- S).A dim T‘I-);Ia v yl ﬂyla[(3
C1PFA, 1H20 @ ?—f R™viarast Frberv s PVIES S
(72:.26|_|29l\‘-70é - | yl anf ¥ °x’ff’er5ﬂ’@ﬂ'§)'l'°é‘f fi§jivsiromyrpigis.4-Npyrazole-
. HBC eth azel -3C%arg\o§£ HofrEe6- N CH3
~ df met h¥kpYrr Io P 1Y NYB $0RMiz Q0GLYE-HPBH).63 (§ 3 H), 1.72 (s, 3 H),
c NH ' WRWRGS((MOWHQ 2. ONVBA)H),B.50pAa7 (m, 3 H),
1 ~N-58 - BB)((8,,1 HB 550 -,5.98 (MG 2 HY, 6§92 - 3BH (m, 14 H),
> 7 |(M17 s, HBIC-AMI. kd)syHa4d0205H(80.2 HOAC) ¢, H. N,
/4. = H)|,Lc@s @6ci(Mbpt b, Hz, CH3 1 H),
6l #3(s, 1 H), 7.30- 7.46 |(WahoBorkhamplaidl . 105
(je24H31N703 0 60HOAC. 1, 8HR20) C _H N Method of
an‘pl e 72 (S)-3- (2, 4- d |iN-HriBtthevoyphenyl)-4atimelhiamino)butanoyi]-6.,6-

dicheli-1143 Etelchii3dropyrrolo[3,4-cpyrazol-3-
tyl]tjﬁobheﬁ,—Zﬁ:arN:x@mide

az e esbo(vz] bbb Bldbrm: 1.58 (s, 3 H), 173 5, 3 1),
2.61-272 (m, 1H), 274 - 2.97 (m, 3 H), 3.46 — 3.58 (m, 1 H),
4.59 (d, J=12.38 Hz, 1 H), 4.73 (d, J=12.38 Hz, 1 H), 7.12 - 7.22
(m, 1 H),7.26 - 7.40 (m, 4 H), 7.70 - 7.79 (m, 1 H), 7.85 — 7.93
(m, 1 H). Anal. (CasHzeCINsO;S+0.9HOAC) C, H, N. LCMS
(APCI, M+H"); 487.2.

Method of Example 66 using 97b in place of 2b. 97b was
made following the same method of making compound 1b.

6,6-dimethyl-N-[trans-2-phenylcyclopropyl]-3-[(2-
thienylcarbonyl)amino]-4,6-dihydropyrroIo[3,4-c]pyrazole-
5(1H)-carboxamide

'H NMR (400 MHz, MeOD) & ppm 1.01 - 1.15 (m, 2 H) 1.64 (d,
J=3.28 Hz, 6 H) 1.92 - 2.00 (m, 1 H) 2.63 - 2.72 (m, 1 H) 4.41 (s,
2 H)6.98 - 7.06 (m, 3 H) 7.06 - 7.17 (m, 3 H) 7.65 (dd, J=5.05,
1.26 Hz, 1 H) 7.78 (dd, J=3.79, 1.01 Hz, 1 H). Anal.
(C22H22N50,8.0.8HOAG.0.8H,0) C, H, N, S.

Method of Example 58 using compound 97b in place of 1b.
Compound 97b was made following the same method of making

compound 1b.




0O P NNH'HNW (400 Mz, DMSO) 6 ppm 1.59 (s,

PCT/ |1 B2006/ 003646

3 H,

1.67(s, 3 0--(\ / H), 2.85 (d, J=3 Hz, 1 H), 2.89 (d,
W@2067/038+z) , 3.33 - 3.59 H3C N H3C-N (m 2 HCT/B2006/003646
(s, 3 H, 4.06 (s, 3 H, 479 (m | H, 536 OCH3 CH3
(m 1H), 6.82 (d, J=6 Hz, 1 H), 7.04 (s, 1 H), 7.30-
7.46 (m 106 5 H). Anal. (C25HB2N604.1.3TFA. 2. 28H20)

C, H N Mthod of Exanple 72. WD 2007/072153

-119 Structure and Exanpl e #

Cl{esfudtad T anfl BXERple AITA YT I f‘dL éf@:rﬁbal%ll e, mwy&grﬁ & Ed Tompments
6 fdret Tyt =S-{{2-phefiy—> 3-[(T-benzoth eﬁ%?l%arbonﬁl)ammo’] -N-[(1S)-2-hydroxy-1-
o PO A Epypastp e
(1 \ ide 1H NMR (dmso- d6)
bl J 2By . 3HJH NMR (380 Nty MeDPY) 3 ppmHNI4' (d, Y2246 Hz, 6 H)
(. 1Hy,” 1.55 (s, 3H), 1. 5965875 @H)H) 4.84 (66=3(0briz, 1HJ),81 - 4.87 (m, 1 H)
1%3 HN O 1 H), 2.02| (1718 (k)1,H) 2207 4.3{ ()4 HL7.8d)- 7.43 (m, 2 H) 7.78
3/6 d, J =7.0, 8.1 Hz|-17b), (. 35 (ddg.ord &, 513, Anal.
12. , 1 H, 4.40 (dd, DczHbuds.1.ddadotizoych ks, H3C
64 d, J =25 HZ, 1 H) MJth%f é)gmple]%“US%glichz la%'_&il_ﬁ 99¢ was
7/98 (d, J = 6.8 Hz, 1H m%e%ﬂg\ﬁa@%etf@é‘%c m
1078 5 tH — 1227+ "‘r’o‘xy1 e T
||\_|A N. gﬁRNEE@[aMFH] +78a| I(EI H3 %E%Ecg oilyl)am%pob]zecéﬁrfﬁyﬁ% 42c§pyrazole

"oV di ) S-2- 2 yl]-3-({[trans-
g EI\L\dII me h_gil rans- 2 p 1H I\/TRéé?OO MHz, MeOD) G]ppm 1(6;: !:s 3 H) 168 (s, 3H)
phéh @ycl opr opyH] - car bonyd% ahioro RH4 B iRgTHzaY 1.8 140f (m, 1 H)
3] 4- /N\ N4 c] pyrazol e- 5( 1H)%catoxeainae- 7Hhlm, 4 H) MeRid, J=4.93, 0.88
(P§80y d6) 5: 1.03 (m 1H)| Hzl.124) (78 @) y=3.d0, 3D1( 3, 1H), anal.
HN ©Y1.42 (m 11-1), 1.59 €SH:NSk0sH0aRAnon, v, 2. 13
(moo11-1), 2.31 (m _ 1 |H)ethoRoffExarhi® 46ksikl) 97c4hn E’i:?cecnsn 97¢ was
2H), 6.41 (s, 1 H, 7.20 (nﬁﬁHe@antﬁ)mfz\ethoﬂd]uog‘lgzl (S H)
17" Z5hcS, l Hy— Ama—(Ca mﬂ;&frtﬁyprre Viigeehlamiis)ss. ltrans-2-
}){ ﬂ% b{l + C?:log H4|5‘|g CZ%&W opropyﬁ] Z?gdropyrglo%ﬁﬁgg:ﬂe -5(1H)-

. carboxamid
thyl -N-[trans-

3 L O d' Hm xybenzoyl) g HNMREO(?GMHE M(jel()lgleﬁ pp%/ 0.99 - 1[12(m 2 H) 1.62 (d,

5 0 i 1 .4=98%, 1997 Hrz o) @62 - 2.71
ﬁh -cycl opro - 4, 6- di'FiaFBpYY e B3I 4=96F. 997
N ﬁl y-cano de HN [HNiT HL3P2NIVRH Sbrs03 18 p1 6.2 HD6.BRd, J=8.59
- 1. H) 1.21 - 1./28 Zn6.99 -Hpe (D 31H)630 ( 2.99 @, k). Anal.

.91 - OO (m | 2. 7] (GzsH2N:8:10.3(0Ac.02HI) ¢, 8,82 (s, 6
ﬂ) 4. 45 (%Mez H) 6.45 (d, mthes REsBmptizzo. 1 H) 7.04 (d, J
3783 Hz, 1 H

1

HaG CH,
o

02

3-[(4-fluorobenzoyl)amino]-6,G-dimethyl-N-(2-morpholin-4-yl-
1-phenylethyl)-4,6-dihydro pyrrolo[3,4-c]pyrazole-5(1H)-
carboxamide

1H NMR (400 MHz, MeOD) & ppm: 1.63 (d, J=22.48 Hz, 6 H)
2.36-2.45 (m, 2 H) 2.46 - 2.60 (m, 3 H) 2.69 (dd, J/=12.88, 10.11
Hz, 1 H) 3.55 - 3.68 (m, 4 H) 4.63 (s, 2 H) 4.89 (dd, J=9.85, 4.80
Hz, 1H) 7.10 - 7.20 (m, 3 H) 7.23 (t, J=7.58 Hz, 2 H) 7.26 - 7.31

(mx 2 H) 7.90-7.98 (m, 2 H) Anal. (Cg7H31N603F.0.5HOAC) C,
H, N.

Method of Example 59 using 2 in place of 1c.




7.07 - 7.16 (m 3 H) 7.24 (t, J =7.5 Hz, 2 H) 7.63

(s, 1 H 7.67 (d, J =8.6 H, 1 H 10.76 (s, 1 H
wa20030701s3 1 H). Anal. 0-CH3 0\ PCT/IB2006/003646

(C26H29N504. 0. 8H20. 3cycl ohexane) C, H, N HRVS: [ MtH] +

CH3 cal c. 476.2292; found 476.2300 109 Met hod of

Exanpl e 70. Exanple 110:

(S)-3-(6-chl oro-2-fl uoro-3- rrethyl benzam do) - N- (2- (di e

t hyl am no) - 1-

p eSS Ty Eamie B U TEChy MDY rrnteb S d-g ey azole=5C]
1’ 41’ C::) eRE bu)(al’“ nln f"l Fa f"']én*ffé\amfh\ﬁfwa lﬁycalféa?dc%%yrsp

HIC N MG Nl E -N N~ (Jﬁgj elﬁ_fqlE}n@ONV'.@S)'ﬁllzif{]ewlﬂminQ)-]Ephenylethyl]-
71 b, 301K VWO 20§ PPty S S s eBROGs) BosBla(1H)-
20’ \Td_antZ10p
ar,

test fGH3Wee added one 3x6 nm
cofpound 71b, (O HINMR §0R MHCMED) D ppmBO76[3dEro.32 Hz, 6 H) 2.45
1.10"8q) o DI'PEA ol uti on (2 s\ 1i)13-6Q01BCE) 2.08 @.666.d4iHATIH) 4.8.(. 5., 2 H)
, andr@Nchl or o- 2- f || 6o (©+=330met hy)l 7ze nzendo Hz, 1 H) 7.38 ¢, 4=7.55
chil g7ide (0.1 M CH2A 2i HA.66) PADl7as @, © HEBE1) vTFBEH:, 2 H) 7.50 (¢
on was covered and $ti7ng ed, at wRFef Qb 3281 DaGHy, A
UN%E 1000 pnol, 12.5 equi )CZSWEOM@QQHZ andu e

r4d®ion mixture was agi t aharbabAianon 591 NUtes. After

ha + A e r—VAas F%ﬂ@&éed The

n e s
cemtrTTugatrom—trne—tep

organic | aver was evaporated. MeOH (500 pL) and TEA

($OO pL) were added, and t h¢(S-R@d@idmtimanhafic Wwas
alll owed to S\IHI*'hC at RT over ni ¢bAenyleltygearbShdyly.6 6 bimetyRs £5,6.
eyapor at ed,\ fé residue Aﬁﬁah&cﬁwma[élé#yﬁ‘agolhﬂ)b%@mazme
11 NI\/R 50 \@9 Ppm L cBdudmise 3
gl‘ 2. Sm(z 2, 3 M 44)0 l('IIQZdIDMS%) e (sls ) 1.67(s, 3
- ’28 (e 3Ky 4.67(cd,
( 81 Hz )" 4.52 (d Eig
( 1@? e IF%CI-D‘C#Q- 18 (br J_Q 6:l=lz 354 m w) mJLH7 788745
Hy H 7.21 - 7.27 (m 3 Sf*)ié*o“g/""s%”)
L,?\?é MtH+: 513.2 Structure fjHZE‘i(OJ?fﬁFE“A#HiO)%Héh cal
name__Anal ytical data and conﬂ‘é’h’t’ngxa"‘P'e”
(B) - N-(2- (di met hyl am no) - 1- ph@R\2¢tidegtylhmite)8-ponrabyiy s 3
-IH C H3C CH3 HH?’C ethylisoxazole-3-carboxamido)-6,6-
(pyrazi ne- 2- &ar Fitdo) pyr r phiedpderotdf Pisdrehess B, By NH
5( 1H, 4H, 6 o oxaniAle Nabooxaligs: / N ' H NVR (500
MHz, D20 m 1. 45 1mNM3
3| B 2. /13 (s, 3 H) oMY (s ibbwﬂz %Oyzfm 2%; nb
0j 5. 1 2.6dy-dd ‘]‘]1% s % (@56 %ﬁ\:
(f,\ / J=1a4, 55 o 1ok) 4.55.% - 63:(7 “f=1F. 1500 ‘“f”z
H 8. 77 - 4.85 N(m|H)7f%3 S{Sjﬁééﬁ(lﬂrz’”)f”ﬁ'ﬂ)
7“’ S 7.27 (m 2 H) 7.28 - [fSNG{-OUe 1850 G HYY iz,
2 8 77 (s, 1 H) 8.90 (d, |jieodefExampie7iy 1 H) 9. 23
(S, 1 H; LCVB: MrH+: 449, 2. (ﬁ)ﬁt(h‘bﬂ“@foxsﬁxmqﬁee?-carh&amido)-N-(z-
_NH H3C (dimethylamino)-1-phenylethyl)-6,6-
o WCHSO dimethylpyrrolo[3,4-c]pyrazole-5(1H,4H,6H)-
N\( carboxamide.
NH )
N NH H NMR (400 MHz, DMSO) & ppm: 1.59 (s, 3 H), 1.67(s, 3
o e ) H), 2.85 (d, J=3 Hz, 1H), 2.89 (d, 3 H, J=3Hz), 3.33 — 3.5
e N HaC-N (m, 2 H), 3.97 (s, 3 H), 4.06 (s, 3 H), 4.79 (m, 1 H), 5.36
O—CH, CHs (m, 1H), 6.82 (d, J=6 Hz, 1H), 7.04 (s, 1H), 7.30- 7.46 (m,
106 5 H). Anal. (CasHzNgO,4.1.3TFA.2.28H,0) C, H, N.
Method of Example 72,




3- (2, 3-di hydr obenzo[ b] [ 1, 4] di oxi ne-2-car boxam do)-N H
7,C Fi3C CH3 ((S)-2-(dinethylam no)-1-phenylethyl)-6,6
WORD07/072153
di met hyl pyrrol o[ 3, 4-c] pyrazol e-5(1H, 4H, 6H) - car boxami de

H3N ~ /
1.55 (s,
2.2 (m1 H 2.29-2.35 (m N1 H 4.29 (dd,
5.63 Hz,
(C,Str:ﬂcﬁh’eaﬁ&Emme# A 4.

»

J

N

g%zxmm

LS ZO N NN

N 1

3H 0211 (s,

| H 4.37 (dd, J=

H NMR (500 Mz,

PCT/IB2006/003646

D20)
3 Hjg

d ppm 1.48 (s,
.12 (s, 3 H)

3 H
2.13 -
J=11. 13,
11.81, 2.47 0 Hz, 1 H 4.42

£ 19 o921 Lon,

75—

~

ﬁbm&% nhrhb! Arfally‘l’%l d"a’t'a Hrrﬂ comﬁfent“

~]

[

r
.46
7.
7

7,
90

n

/

N

a

9

, 3
63
4

J.II) O L (Trd

0 Hz, 3 H 6.95 (d,
28HHE%C bH3H) 7.23 (t
14/ 2 LCMS:

e

007/ 0721

>3 (m 1 H) 1.58
3.30 Hz, 1 H 2.13
(d, / N CH3 J=3.57

l_l\ e

.96 - 1.01 (M Hz) #2288, 3Hp 785/ (m, N

: 6561 ahy'_é[(z qhe v, ut?n‘oizgm f]-N [trans-2-
Bher?yl %opr_?fyl] Af drwygﬂo[t ﬁc]pyrazole 5(1H)-
| PUARe505, 2. Met hod of

53 TR (B2 O0 B /000 86/467-2 Hz, 3101 (m, 1H),
1.24 (m, 1H), 1.55 (s, 3H), 1.59 (s, 3H), 1.66 (m, 1H), 1.93 (m,
G0 MR (m, OH)NIb2 (dd, J = 7.0, 8.1 Hz, 1H),
DPH3Al (9d] PyF-3 od 10§23+ 484 @y waz6l1e1 Hz, 1H),
n6@3de J Nbb HiAH HNVBR 65@@1MHZH) 7.13(d, J= 6.8
), Qo.41s, 1H), 1697 s, 1h),
A c@HatﬂDsoz)lc:Q-il n( dﬁe%s 31\71'—:911 QQc 458.2251;
\%und% '2‘9 . 68 2.74 m

m;hod l)f mpﬁ?gh? (S 3 H) 4. 37

755

| o MrH+: 434
b6

aN_

(dd, J=12". 5. 77

H/L9- 1. 23(m 1H) 1. 59
J751Hz 2 H

5 (s, 2 H 6.37 (d,
3I—h 7.20 (t, J=7.55

i D 7 04 - 7 11
}_&6 dlrQet% -N- [ireftsé Ehenyl%leprg_qyl]~?-é[trans -2-

Bpenyieyolopyopyliesoryfamioelrfslitydrapy gelol3,4-
bC]pyram(@_Blrboxamlde

AR KA NLF -93dmstH] 220, 1H),N3Nm, 1H),
O[B,(m-1d)] PaPria gl 1694 B, 1, 244,16 My 2.31 (m
), RvAR(n(, D04 vz 2H)D2A0) (s, dHPRED (m, 10 H),
Ho,71 6, 1HIN 2t (s 11H). h6al. (d.41,:M:800.PD) ¢, H, N.
IRV HM+H) Joal® Bs6230k; 1QRd 4583300l H)

2Me?h%d gf@gampll‘_ﬂz- 14, 4.12 Hz,
J=1.65 Hz, 1 H 7.04 - 7.11

Hz, 2 H 7.29 (d, J=7.69 Hz,

Da

;
nd

D

109

H)
CIVEN

Ny
S0 prepar 84"

489 (d, J=7.97
: 44, 2. 114 M

| 4c& of 71 b. The
| 1 ow ng
le #
[\

enyl

e and Ex d
omment s H3
) - 2- am no-
NNIT NiO _

di wefiteyl - 4, 6- di hydr op
gar boxam de

(0]

FM(3,4-Zinieylox](&nﬂ)il)a(nmp]-Gb-dhﬁethyl-N-[trans-Z-
bihbrokky @dpropyeuspiingdrdpl Rolbt S 4-8 ) razole-
d(1e)-daddtam@e COMPOUNds wer e

H ROE EmeleH G d.pedoPhey H)OM\? L Y29 (m, 1 1)
hﬁmscﬁji 18R (A NA| Y L S8 (m0al a2 (s, 6

44532H)645(dJ 2.8 Hz, 1H) 7.0 8.3 Hz, 1 H)

thyld 16§m b ‘l)47 lt %OGQHe'z‘ﬁo%ﬁsfs ﬂ]l 7.67 (d

yrr 8faofa! 4 4t ﬁsa}é"l) éz?:g(i Anal.
(CasHasN505+0.8H,00 3cycl exane) C, H, MS [M+H]

calc. 476.2292; found 476.2300

Method of Example 70.

Example 110: (S)-3-(6-chIoro-2-fluoro-3-methylbenzamido)-N-(2-(dimethylamino)-1 -
phenylethyl)-6,6-dimethylpyrrolo[3, 4-c]pyrazole-5(1 H,4H,6H)-carboxamide

Hec. CHa
HsC Q NH
N
EtO,C— N
_( CHs —_— N—°
HoN F
71b cl
110 CHs




HN NH2 'H NVR (400 MHz, MeOD) ~ ppm 1.69 (s, 3 H),

1.76 (s, 3 H, 3.12 - 3.25(m 2 H, 4.60 - 4.81 (m
wQ@20dy/ 0724589 - 5.16 (m 1 H), [/ 7.17 - 7.48 (npCTH2006/003646

7.86 - 8.12 (m 2 H). Anal. \

(C23H25FN602. 1. 6H20. 1. OHOAc) C, H, N. LCVS (APCI,

MtH ): F 437.2. 115 Method o anpl e 64 using 20|n

pl ace of 1c. WD 2007/072153 PCT/1B2006/ 003646 -122

(S)-2-(di net hyl am no) - 1- phenyl et hyI 3- (2- met hoxy- 2.

metrayd 13600 ARAEs K8 whe Hush bﬁ@éwﬂﬂn&y B%érﬁfmb by @1 M in

| at
PRt SR L b b ek et i <
i S@hlgqor&faiorqaﬁpethylb@&oylﬁch(wbie (@149 it OH,CEH18@GRIoNELd eq.). The

[ 1r&BtiodNvas covdled and st"n% at RT gcg ﬁ) Na éﬂ%(@bpy g?%é S}JUIV ) was

6H i ‘%tet’g‘?eg‘%l rea%*ﬂonm'fgrezv"%%zag't%t fer 15 Bindies. A, CGZUIEIQGtIOHNhe top
O I""y‘f’:"“@&“’( wohovell. =TH8. dganicIaykr Was eﬁadd)ateo[ MS56 fﬁdi)) ul) %n@@@A (500

ES)JL) %Elet élﬂl@& hﬁ'gd] the r%afg’{rkg ﬁu %vf%d ow ?%E fﬂ-@t% ove&mgié The
(dsolﬁe \fgrefvgwatecmqng él'gqe{eﬁlépq wa$ Beco@stifutk, in DMSA., 8H NMR (500
8. BIHeZ[D;0)5. 6 {.8its, IHF1.50 &, 3 81) 3.1bi9, 6 Hl) ot 9936.11)'”%4] dd, J=12.22,

107 3%36-5;1;#‘9 50%}%8 ﬁéﬁaﬂﬁmﬁlﬂz 15%! zh?s d’_h\}gm%z;m@bf 52 (d, J=12.09
216'6

ﬁqovin“?c? 412471 Y5698 (bres.r o) D1DG JspaHs HzANE) 7.21 - 7.27 (m,
(czmmamsaeson@moj_@m (yat:eexane) C, H N Method of

E 1 [ Q) \ di no)l-1-nhenvl et hvl

3 §“ KuﬁgﬁdExém m(vnr apan_am iC mbo’?l "BT%A'&WF'WHVW comments
py??ol o[ 3, 4-c] pyrazo | e H|ErS{Atimehylagidp)-1eheriyigtayt6atamethyl-3-
H OH,c VR (300 MHryradie@R)rb@arhido)BBolg[8)4-cldyrazole-

6 B H,4H,68)-@rbbiznide 3H t 0get her ],

[ - &) NMRI(500MHE, D)a) d @b 148N 133 M, 3 1) 154 -
q ] P 1.817m( S, 2163, iQ)gzeltthse!;»]-I)ZM (td, J=12.43,
[ , D5.62 GH1 g b 61 %d6J312 %06 42,51 1y 453 @
4 ). ]|=ﬂ4f[32-|z%ﬂ| {£d, gJ gogl’iz 1?’ )477 4.85
1 .01 (dd, Pn 15 1), ok lﬁ)g% Her ooy
[ .45 H3 ( b&sé& ggH 2])8 ( mi 0 (d, J=2.20
H)yq 4. 47-4.83 (m 2H), [5.8 gHg éSG:A § @ T :
5.94 (dd, J = 4.6, 8.6 Hz) i) PR Gt ES W 492 m

7 14) 738 (m 4H) . | CM ?t?QﬁdExa"M?ﬂjrol 430. HR\E:

N+H+  cal c. 430. 24488 f oun#(2230ydaaadnli MdoXiee-caboxamido)-N-
X a0 EDrR-vamethflarping-myteatidnyl)-,6-

g, 6- §j_e | eipatisyfpgrk 33t ofby @ oY1 206 H-c Pk okamide
I-, 4 "H NMR (500 MHz, D;0) d ppm 1.48 (s, 3 H) 1.55 (s, 3 H)

2.11 (s, 3H) 212 (s, 3H) 2.13 - 2.21 (m, 1 H) 2.29 - 2.35 (m,
1 H) 4.29 (dd, J=11.13, 5.63 Hz, 1 H) 4.37 (dd, J=11.81, 2.47
Hz, 1 H) 4.42 (d, J=9.34 Hz, 1 H) 4.75 - 4.83 (m, 1 H) 4.89 -
4.97 (m, 1 H)6.12-6.21 (m, 1 H) 6.78 - 6.86 (m, J=6.46, 6.46
Hz, 3 H) 6.95 (d, J=7.42 Hz, 1 H) 7.13 (t, J=7.28 Hz, 1H)7.23
{t. J=7.55 Hz, 2 H) 7.30 (d, J=7.14 Hz, 2 H); LCMS:
112 M+H":505.2,

Method of Example 110.




H H3C CH3 1HNMR (300 MHz, MeOD), 6[1.17 (t, J = 7.6

Hz), 1.21 (t, J =7.6 HO/ Hz), 3H together], [1.59
w@ 2007012168 (s), 1.70 (s), 1.79 (s), 6H N I NPCT/IIB2006/003646

together], [2.37 (g, J = 7.6 Hz), 2.41 (q, J = 7.6

Hz), 2H together], O CH3 [2.43 (s), 2.57 (s), 6H

together], [2.77 (dd, J = 4.3124l3.4 Hz), 2.82 HNO

NCH (dd, J = 3.0, 13.4 Hz), 1 H together], 3.19 (dd, J

=99 13.6 Hz, 3 1 H), [4.46 (d, J =134HZ) 4. 52

(dq, = 13. 4 HZ#_| 477U (d, [B-(F3-dilbthyl-iHp yfhzdll@oarb@xarﬁnﬁo)-'ﬁ@-dlmethyl
J|= 13 4 HZ)H3C t Oget her] bﬁ[trg@ 2(-;‘“@! Iopro%?\gyrroloé %]pyrazole
9.19 Hz, 1H5) N 1H), |Gk, I-mcaré' mld “
My Ht) /M tallo ﬁr fou 01 (p, J=1291, 5.77
400. 2 . Anal . ,I\,((Elmgl\@% % 911 ghﬁk s, 6&%\ 1.7 (ddd, J=9.06,
N. hod of Exanp 1. W (260

006/ 003646 - 23 5.77, 33OHZ1H 213(5 3 H)2.68 - 2.74 (m, 1 H) 3.90 (d,
=

- (di met hyl ani no) N=cphe iy Bty H) 8576 a e fyt HI§6 . 1 H) 6.86
(tet rahyd rof urgns =par boxgr 1 HU@)“pWH@‘I D[)3:2¢.¢17.55 Hz, 2 H) 10.64 -
p)razol e H H3C CH3 O 5( 1H, 4H0-B8Hp-1cRL-De YHEHM4N | N~

-3 "HNVR (300 MHz, MeOD) 6 |[MethB®of Egimple 11068ng(783 i pldce 6571b.
(5), 1.79 ( CHS) CHS BH TCQ;QIQ blenza.ﬁ.uoééemethyf Trads-(2-

Hz 2H) [ . NH 2.37 (S phen @ijclo r py@gyrr F @q c} 5razoé’5 H,4H 6H)
53 (dd, P=3.p. 3.4 He 1@322 CaE™y g

carboxarhi ) 1 H

§MR 004 .99 (dd, J=12.91, 5.77 Hz, 1
d*) 14 t,_J-é esb|s ’gH)é 5.2’3 (5 1¢31.59 (s, 6 H)
J=4.3 8 F196 Gief@ (& H] 263 (, S35 1(Ha2 MR (0d. J=7.14,
LCMS (APCI, 119 2.4 THRWVESH) fAHs 2dBP-87, (d, J=1.65 Hz, 1 H) 7.04 -
442. 24488, found 442, 24397 71 H) 7.20 (t, J=7.55 Hz, 2 H) 7.29 (d, J=7.69 Hz, 2 H)
(€23H31 N504. 0. 9H208:ct” 0 cycl|okexarnedr He 2 HH0.7Ns, 1M tdvadv-of: 444.2.
E) afpl e 89. Method of Example 110 using 70a in place of 71b.

get er], 332(
.80 (m 2H),

(@) (n') =

CH3 NH di mst hyI pyrrol o[3 4 c] pyrazol e-5(I
H, ke Bilﬂt)wm@cdjmoamsovear@m propardd fNWnr(gBﬂé]hddslzjesdBM ;Eahdﬂh(ly

C'Hemlc;i né_rHe, A’!‘n'a fﬂ:al‘dﬂta an‘d cb Amegts i

. [\J-{:(:1_§]_2 Qﬂndﬂpher&leﬂh&l] 34(4g&m(bgtqoyl)ammo]
/07, 1. 10| &=dimdthyl-),6-@hyd3pyirolpl3.d-c1Bur2dle-$iir)-
7.14 Hz, fosHipxamid@6 (t, J=7.28 Hz, 2 H)

=7. 97 \hiz, 2 H) ['mdwmr(doo MHz) MDD B pfie 168 (sHDH), 1.76 (5, 3 1),
=7.00 Hz, | H) {7388368m, QH74éb7-4HZem Z 09 -528m, 1n),
I H 12.37 (s, [ H). ﬁ% (7ﬁPC‘;|85 - (m 2 H). Anal

J

I

2

7

10Q. (s,

?‘3 Met hod of Exanple 1(c ﬁ%?ll&& BHOAC) C, H, N. LCMS (APCI, M+H'):
3

d

H

I

5) 12- (et hyl ami no) - 1- pheny]
(@-fl uor obenzani do) - 6, 6} Mot
St hyl pyrrol of 3, 4- c] pyr az%rf
, 4H, oH) - Car boxyl ate. H3C CHs HSU N U -FITN N CH~-37 U T
NOCH3 Od M N\ CHS3

od ofg(?fnple 64 using 2c in place of 1c.




HNO ~Cd OCHS HHONH CH3 2) LiOHMeOHY v F 2 F 121

5 To a solution of conpou

wa 2@ 76z met hyl am no) nap

2m 1, 2-di chl or oeht ane wa

chl oroformate (133ul, 3e
m xture was stirred at re
evaporated to dryness. T

m nethanol and 1 mM 2N L

nd 2 (194ng, 0.406mmol) and

ht hal ene (34.8ng, OPAETB2006103646
s added 1-chl oroet hyl

g) at O0C. The reaction

flux r 1 hour and then

he resTdue was dissolved in 1

i CH, stlrred at reflux for 1

t

hdur,—and agair mevaporate '(5:,2; e% 15S: 1p pt=ymct —
.- ethoxy-2-
prioduct was purified by p %Ehwp Cvai':@e) CP F’% Erol | %%gyrazole
give the title conpound % f 3@
ite foam 'H NVR (400 H*Bpm 1. 62 3

02 H 7. 31\- 7.38
QreHSS 08 (m 2°H).
psting, Ki data, cellula
f¥8cacy data 5 C oning,
reconbi nant PAK4 Ki nas
pdi ng for PAK4 was anpl i

bur chased from Research
ACGT T

——be

' -g4_ tSpther32. @3t défg, Jt 4 134)Hz U 22 6 Hz, 1H), 2.89

224 F268R03F. 0. 4HOAC. 0. 7H

14
vgi%lw& .(30.0 Zﬁd:g%s . JSOM] Pp: s dgu_blq_@ due to
gt’auttgn_eg-,sowi’za iclm) ZH)I Ats)7199 (s), 2H t&@ther], [1.63

DE) {-6dS): VBB OOF fsD T2t Berl, [2.30 (s), 2.35 (s),

@y =1B.3H)3.1Hz381),13.386 &1 3.6801(s),4H together),
1445808l = 13.1 Hz), 4.51 (d, J = 13.1 Hz), 471 (d, J = 12.9
), 4G5 (aH = 181 HBl 2] OGP 03 (ad, v = 2.8, 8.3
er&SS@(}e{d data s3mg), JHNog¥he¥ 37 ( m 5H) [9.07
eﬁ@'(t&?@) 1@%getr@ r hé (% . 444,

eHéi\'/@'WJanal 4%152 E%fu d 4442 ﬁrioés 06 ppm.

fA g sz 33@3 cIoheﬁ)&C I-’Z%
GCAGCT ) and P34

CTCA TGGGTGCTTC AGCAGCT
ne 5 primer and 3' pri
CR ar[pIHgo‘ icgd preduct was

nvi N n @

K4 N\Dl
PET28
3) cells f o 1 ecd
i_l!JCtI on of PAK4 KD
IPTGinto the

and ve¢
ubcl on

-U/\ -U ~F N/~ 0

Tﬁ

-NTA col um (pET28a(+),
col um (pGST4.5) were ugé
ified protein was thern

C& 2dfegtiolroatrhepe®y used as H(R-Z
ethioxypEzRamidal-f,e-ditptidrygyoloSagnyrazole-
SU@.4d brHnwebxylme.0 Topo vect or
r'HfiNRe(EooAz, IDNAD)saaqwe{moi—mg Hz), 142 (d, J =
60 Hz)) BIOto@I6P, S (s . e(pds)anEl(Q 1.79 (s), 6H
Pé5SHeA, 1232 (s],1287 (s) BGQBRINAN aq. J=33,136
KB, Y&aSadt J 206 QNI & Jhé?] [2.94 (dd, J = 9.6,
Bk R3R%1 @4, 91 ?é B3, ?&%}Eﬁl—? eh r]n[3 42 (s), 3.45
&g L adHced (m ém 2 ) ) [5:89 (dd, J =

44 Z)f I‘ Ur f| C% liiz()JHHtogether] 7.31 (m,

} LA P rfvs: ot

5 Egde)

bt R4Ptat i on. The
Vetied EBrEele$% t hronbin to

| eave the N-terminal tag

$5)2-fviimtethyiemiao)l -plhedyléthiy€Ed 1 I 08 6-dimethyl-3-
arvgiortalidspyrr§ &3, cibyirol PR HIEE.

AK4 k|Hn@se donmai_n enzy

nzyrﬂatl et of PAj
bllN’t t _gzta e the {
rlesi ro Nus, eosi d
ci dNS| e chain a com

aC| d sequerm:ie EVPR
to ADP acconpani ¢
Akt KD cat al yzed product
oupl ed to the oxidation
ctivities of pyruvate k
ehydr ogenase (LDH). The
nitored by the decreas

i| casaaye Of this invention.

(412) @Otoéé@e

5 Bethad obfaidaance at 340 nm

THNMR 2806 Yz, MRSl bk h- QNS = 7“&?121 t,J=76

'I‘Saﬁéér(g 1% ¥7°9 (s), 6H
L &P@—% Relaty 6 Hz)02H together],

ﬁ4§{si ?{]r S% %ﬁ%e%%7 %rﬁ‘t—4aé34HZ ), 2.82

RSBV ™ R SR o0 e
S HE ?:e{t AP YA REREE 1HhH). TR, J =
13o4rﬁzb1”9AE>P ~r1?6H#>A%1r'Fvgetma§ o7 (dd, J = 2.8,
BF HIADH-R . AdtghdttihetH). LCMS (APCI, M+H"):
s BRIPRY)-H'ZRd 408343 04ut 480.23425, Anal.
CorwNeP: 58810 0GHOMNADH, 1.0 NAD+ i s

(e340 = 6. Z2Z cni ImW1I) US
SPECTRAMAX 190 in conjunc
Typi cal reaction sol ution
phosphoenol pyruvate, 0.35
DTT, O0.4nM pepti de

Tng a Votecutar—Beviees
tion with the Bi onec FX
s contain 2 nmV

mM NADH, 10 nM Mgd 2, 1 nM



( EVPRRKSLVGTPYWM) 0.04 nM ATP, 1 units/nlL PK, |
units/nmL LDH, 0.01 % Tween 20 30 in 50 mM HEPES, pH
W@ 287/072398ays are initiated with the additi on oPCREBNG/003646
PAK4 KD. The PAK KD Ki of each compound of the
invention (the inhibitor) was cal cul ated based on
mul tiple of Percent |nhibitianygunbers of the
inhibitor at different inhibitor concentrations. The
pepti de (am no sequence EVPRRKSLVGTPYVM was purchased
tho

fjl:m AMErican  Pepti e ConmEba -‘- ™.6-dimethyl-3- |

thino) THEhidt
DIT, ATP and PK/LDH were dtro
T en, Z'QCV&Q pU ased fr %ngéarmxf'%pﬁ"gq? ~c]pyrazole-
ELI SAN sed to oy

adt iNg 1 e cells. ﬁ'HI(??Q_\Q/'%HZ %@DEA@ ﬂéﬁ%ﬁ)db‘i?t(s) 1.79(s

pHosphor yI atP OfCHGEF- HI b ' SPFBR 2609200 7:# 07 21)58-32 (s), 237 (5), 6H
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140 25 78.6 153 26 278 244 27 82.1 79.9 28 73.2
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Biological testing, Ki data, cellular assay data and in vivo efficacy data

Cloning, expression, and purification of recombinant PAK4 Kinase domain (PAK4
KD): The cDNA coding for PAK4 was amplified from the EST clone (#12) (purchased from
Research Genetics) by using PCR. P33 (ACATATG TCC CATGAGCAGT TCCGGGCTGC
CCTGCAGCT) and P34 (CTCA TGGGTGCTTC AGCAGCTCGG CTGCCGTGGC) were
used as the 5’ primer and 3’ primer in PCR respectively. The PCR amplified product was
cloned into Topo vector (Invitrogen Inc.), and verified by DNA sequencing. PAK4 KD was
then subcloned into expression plasmid PET28a(+), pET24a(+), or pGST4.5. The
recombinant plasmids containing PAK4 KD was transformed into BL21(DE3) cells for

recombinant protein expression. The production of PAK4 KD was induced at 27°C by the
addition of IPTG into the cells. The cells were then harvested and lyzed for protein
purification. Ni-NTA column (pET28a(+), pPET24a(+)) and glutathione column (pGSTA4.5)
were used for the purification. The purified protein was then subjected to thrombin to
cleave the N-terminal tags that were inherited from the expression plasmids, and thus
gave the PAK4 KD that were used for the Ki assay of this invention.

PAK4 kinase domain enzymatic assay conditions: the enzymatic activity of PAK4
KD was measured by its ability to catalyze the transfer of a phosphate residue from a
nucleoside triphosphate to an amino acid side chain of a commercially available peptide
(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 through the activities of pyruvate kinase (PK) and
lactate dehydrogenase (LDH). The conversion of NADH to NAD" is monitored by the
decrease in absorbance at 340 nm (e340 = 6.22 cm'1mM'1) using a Molecular Devices
SPECTRAMAX 190 in conjunction with the Biomec EX. Typical reaction solutions contain
2 mM phosphoenolpyruvate, 0.35 mM NADH, 10 mM MgClz, 1 mM DTT, 0.4mM peptide
(EVPRRKSLVGTPYWM) 0.04 mM ATP, 1 units/mL PK, 1 units/mL LDH, 0.01% Tween 20
in 50 mM HEPES, pH 7.5. Assays are initiated with the addition of 25nM PAK4 KD. The
PAK KD Ki of each compound of the invention (the inhibitor) was calculated based on
multiple of Percent Inhibition numbers of the inhibitor at different inhibitor concentrations.
The peptide (amino sequence EVPRRKSLVGTPYWM) was purchased from American
Peptide Company. NADH, MgCl,, HEPES, DTT, ATP and PK/LDH were purchased from
Sigma. Tween 20 was purchased from Calbiochem.

A sandwich ELISA method was used to measure the PAK4 kinase activity in
whole cells. The level of PAK4-dependent phosphorylation of GEF-H1b can be



43 58.1 439 44 800 45 318 21.1 46 33.6 32.1 47 54.2
34.7 48 98.3 36.4 49 193 90.8 50 33.8 335 51 118

WQ@Q003/07823 354 242 53 210 28.0 WD 2007/ 072153 PCT/IB2006/003646

10

15

20

25

PCT/ 1 B2006/ 003646 -127 K! data EC50 Ex. # nMnM 54
41 353 55 13.6 148 56 6.9 37.1 57 11.3 16.0 58
96.0 59 448 60 267 61 444 .3-308 63 178 64 19.3
4000 65 849 66 556 67 193 68 48.2 34.1 69 149 226
70 223 71 101 84.1 72 93.8 362 73 354 200 74 475 75

73deteriled 5{6mé&BrinG7 thd 4ndiy7of & Phesphosh3cid afbaly tBBEFEL. A
L2modified HEK 293 cell line is used in the bioassay and it has been engineered fo -
overexpress both GEF-H1b and the kinase domain (KD) of PAK4. The KD of PAK4 is
inducible in this cell line by tetracycline (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
phosphorylation event.

ELISA plate was prepared by pre-coating the plates with a capture antibody (o-
HA-tag mouse monoclonal anitibody), blocked with BSA, and washed in 0.1% tween 20 in
tris-buffered saline (TBST). Tissue culture plates (precoated with poly-D-lysine) were
seeded with TR-293-KDG cells. The TR-293-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 supplemented 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 eptitope 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 spectrophotometer after 30
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:
Ki data EC50
Ex. # (nV) (nM)
1 10.1 10.7
2 16.7 9.7
3 42.1 50.0
4 68.0 14.6
5 14.4 271
6 30.9 27.9
7 314 230
8 124 7.4
9 96.4 13.3
10 75 7.2
11 101 15.7
12 95.5 3.27
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93 335 178 94 161 413 95 137 127 96 12.5 59 97 110
1510 98 19.5 1080 99 67.9 423 100 108 178 101 113
4000 102 621 103 512 104 89 105 121 4000 106 412
107 260 108 70 1150 109 176 110 81.7 42% 111

inhibition at 1 M pe¥%TiggEpitorggr—eaty 1 M
Ex. # (nM) (nM)
13 109 3.9
14 356
15 145 16.1
16 118 17.9
17 259 110
18 23.3 28.3
19 7.87 67.8
20 8.13 80.2
21 24.8 37.6
22 17.4 14.8
23 122 3.90
24 63.7 140
25 78.6 153
26 278 244
27 82.1 79.9
28 73.2 280
29 27.1 419
30 106 2090
31 858 230
32 57.1 162
33 220
34 510 60
35 92.3 216
36 103 315
37 564
38 43.2 113
39 47.5 15.3
40 64.9 152
4 786
42 955
43 58.1 439
44 800
45 318 21.1
46 33.6 32.1
47 54.2 34.7
48 98.3 36.4
49 193 90.8
50 33.8 335
51 118 20.3
52 354 242
53 210 28.0
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Compound  of

Example

2

(18)-2-(dimethylamino)-1 -phenylethyl

3-[(4-

fluorobenzoyl)amino]-6,6-d imethyl-4,6-dihydropyrrolo[3,4—c]pyrazole—5( 1H)-carboxylate
showed in vivo tumor growth inhibition of HCT116 human colorectal carcinoma tumor
xenografts in athymic mice. The details are provided in the following paragraphs.

Material and preparation: The HCT116 cell line was obtained from American Type

Culture Collection (ATCC, Bethesda, MD).

Cells were grown as monolayers in McCoy'’s

media each supplemented with 10% FBS (each from Life Technologies, Inc., Bethesda
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heterocyclyl), 5 25 12 menbejgheteroaryl and -(Cl-C3
al kyl ene)-(5 to 12 nenber heteroaryl), and each RO is
i ndependently optionally further substituted by 1-6
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and; CN, aﬂ@@ne)ﬂ&%y&%\‘uﬁankllndepe(& ently <8/ @BroR)iene%t]e rahydrofuranyl
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al h;ﬂz%}‘{e) giir?én;?l &%210 hr dwloewey'e lyl, OBotyagolyl, ~(C4-Cs
CydkMek'Wth'azcﬂﬁ}éﬁoﬁbmn@n@thlé@’l Glk&rohy, Clna, I)am?-oxazolyl, -

10 3- %%Idﬁ?dﬂ}%ﬁe h)%ﬂ)/PCYS%L(QQ 8/ CI g C?) alb?yzeﬁlgg ls%/)jgzcig _@g'opylene)

eter OCX
he'P%?iaa‘&! ¢l §anyot 'spfwy el @p lBtsyleneyaeydothiopp @iy, C3( cyclopropylene)—

al bepkasnieghe(, Jb%nzmmﬁxﬂyl he(t:(,acgaélwle) %Eih othiazolyl,
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vvh%r ei rf* ggpopRd Qf(@ln“@ﬁl al kyl ene) m NRPRq, wherein each
RP and Rq is independently Hyor Cl-C3 alkyl. 5 13. The
conpound of claim 12, I/omHa phargaceutically acceptabl e
thereof, wherein R8 N's ed @rom-CHZ-N—(CHS)Z,

- CH2- NH- CH3 and - CH2- H2/ 14. '@é&forrpound of claim
11, or a pharnmaceuti accpt ab g/ﬁﬁ\ereof wherein
R8 is -(CO-C6 al kyNéne)m NRPRI, and RP Rhd RI,
together with the niltrogen atomthey attach to form
a 3-7 menber heter pyl, the said 3-7 nenber
heterocyclyl is oMionally further 10 substituted by
1-6 groups selected fromhaligle, d-C3 alkyl and Cl-C3
pWhEJ oroal kyl . 15. The conpound of claim1l, or a
phar rraceutl cal Y accept abl e thereof, wherein RO is
sel ect Bds PR s - @ﬂ%up/hemrmsatistl-ﬂ 61931ctf3 akyr C8 al kyl

phenyl R’ rs(s@ﬂact@fr@rlnlﬁ/é ngercoggi Fs all&ﬁe r{gg& %Ikylene m-phenyl,

er.oar
ofcF S et tmaem L aiSr Py a%éweom 5B aleno)
Séq:se@b e@ycma@qenm ClG:-@Gl- @@l@b}ge,(tmoclnéﬁber heterocyclyl) ~(C3-Cs
gleicﬂdamﬁéﬁ@]ééﬁyd géamgél!kg%r) % ﬁ/@ g% %kﬁe}&ebb(%;aadﬂ%‘nber heteroaryl)
SaiLclar Fl??'kﬂ%ne@.(% MRRGHST Jteterrgndf  ar® (R'ClB opfio@allyNurther
NsublitetidE 18Hgrous CkiSctd FdO(CRE; Aihbne),-hdiad (HRcH Ni§ene),-
R)\yo%xylc"@1 CC'éﬁylene)m-CN C4-Ce alkyl, C4-Cg perfiuoroalkyl, —(C4-C3 alkylene)y~(Cs-
Ce alkoxyl), —(C4-C; alkylene)n-NH,, —(C4-C5 alkylene),-(C-Cq alkylamino), —(C4-Cs
alkylene)n-(Cs-Cs cycloalkyl) and —(C4-C, alkylene),~(3-5 member heterocyclyl), and the
said C3-Cs cycloalkyl and the said 3-5 member heterocyclyl is optionally further substituted

by 1-3 group selected from —F, C4-C, alkyl, C+-Cs perfluoroalkyl and oxo;




F\/ HBCCH3 NOH

H3C CHs N N~ - NO OCH3 N

/
N~HNO(S) NHHNHN (S) NCHs O F CH3 F F H3C CH3
W012(}d3,@7ﬁ5$( N)4 NN NNI N- OCH3 CH3 HN O (B)T/N52006AN3646
O(S) N CH3 CH3 trans 0-6 Ph WD 2007/072153

PCT/ 1 B2006/ 003646 - 138 H3C HC13 HBCCH N ~/OH

3 M N\ NNI M HNCI—BHNEF% HN (S) N- HN (S) F6

10

15

20

25

30

CH3 CH3 F HH3IC CH3 NO N
N and ~S or a pharmaceutically acceptable salt

t her eof each/R? An& RARD ih’agpéﬁérﬁlgjt@% feﬁl{gll[gn(?? I'[!foagn GRP together with the
coRghst LOd ¢k r2 and%sgfgch to, form a C3-C4 cycloalkylene;

CH3 HN O (S) N CH3

R® is a divalent radical selected from cyclopropylene, cyclobutylene,
cyclopentylene and -(3-6 member heterocyclylene)-, R® is optionally further substituted by
1-6 groups selected from halide, C4-C; alkyl, oxo and C4-C; perfluoroalkyl;

R’ is selected from phenyl, 5 member heteroary! , pyridinyl, 6 member heteroaryl
containing 2-3 heteroatoms selected from N, S and O, 7-10 member heteroaryl and 3-12
member heterocyclyl, R’ is optionally further substituted by 1-6 groups selected from
halide, -C4-C, perfluoroalkyl, C4-C; alkyl, C4-Cs alkoxy, C4-Cs alkylamino, -OH, -NH, and —
CN;

each m is independently 0 or 1; or
a pharmaceutically acceptable salt thereof.

6. The compound of claim 5, or a pharmaceutically acceptable thereof, wherein R? is
methyl; R® is methyl; B is —O-, ~NH- or —-CH,~; R is selected from the group consisting of
C+-Cg alkyl, phenyl, ~(C4-C; alkylene)-phenyl, -(cyclopropylene)-phenyl, C3-Cyo cycloalkyl,
-(C+-C5 alkylene)-(C3-Cyg cycloalkyl), 3-10 member heterocyclyl, ~(C+-C3 alkylene)-(3-10
member heterocyclyl), -(cyclopropylene)-(3-10 member heterocyclyl), 5-12 member

.heteroaryl, ~(C+-C3 alkylene)-(5-12 member heteroaryl) and —(cyclopropylene)-(5-12

member heteroaryl), and R' is optionally further substituted by 1-6 groups selected from F,
Cl, hydroxyl, CN, C4-Cs alkyl, C4-Cs perfluoroalkyl and —(C4-C; alkylene)n-(C4-Cs alkoxyl).
7. The compound of claim 6, or a pharmaceutically acceptable thereof, where R® is
unsubstituted cyclopropylene.

8. The compound of claim 6, or a pharmaceutically acceptable thereof, wherein RS is
cyclopropylene substituted by 1-3 groups selected from F, Cl, C-C; alkyl and Ci-Cs
perfluoalkyl.

9. The compound of claim 6, or a pharmaceutically acceptable thereof, wherein R’ is
selected from the group consisting of phenyl, 5-6 member heteroaryl and 4-7 member
heterocyclyl, and R” is optionally further substituted by 1-3 groups selected from F, Cl, C,-
Cs alkyl, C4-C5 perfluoalkyl and C4-C; alkoxyl.

10. A compound of formula I,

R2
NH R3

N/ / | R®
\ N//(B/C/Q

NH -



M N-/< M N\ CH HN CH3 HN ~
\CH3 p CH3 ~ ~ H3C CH3 H3
W@R07MIRIS HN (S) N H
NO HICCH3 HNO N

(S N HNO(S) ~CH3 H3 CSCF, |,
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CH3/herein:

B is —O-, -NR" or -CHR", wherein R'is H or C,-C, alkyl;
R'is selected from C4-Cg alkyl, -(C4-C; alkylene)n-phenyl, -(Cs-Cs cycloalkylene)-

zZ
— 0O
—Q

%

phenyl, -(C4-C; alkylene)n-(Cs-Cyo cycloalkyl), «(C4-C; alkylene)n=(Cs-Cio cycloalkenyl), -
5 (C4-C; alkylene),~(3-10 member heterocyclyl), -(Cs-Cs cycloalkylene)-(3-10 member
heterocyclyl), -(C4-C, alkylene)n,-(5-12 member heteroaryl) and —(C5-Cs cycloalkylene)-(5-
12 member heteroaryl), and R is optionally further substituted by 1-6 groups selected
from —(C4-C; alkylene),-halide, —(C4-C, alkylene)q-hydroxyl, ~(C4-Cs alkylene),--CN, Cq-
Ce alkyl, C1-Cq perfluoroalkyl, —(C4-Cs alkylene)n~(C4-Cs alkoxyl), ~(C4-Cs alkylene),-NHs,,
10 —(C4-C; alkylene),-(C4-Cs alkylamino), —(C4-C; alkylene),-(Cs-Cs cycloalkyl) and —(C4-Cs
alkylene),~(3-5 member heterocyclyl), and the said Cs-Cs cycloalkyl and the said 3-5
member heterocyclyl is optionally further substituted by 1-3 group selected from —F, C;-C,

alkyl, C4-C; perfluoroalkyl and oxo:

each R* and R® is independently C;-C, alkyl, or R? and R®, together with the

" 15 carbon atom that R? and R® attach to, form a C5-C4 cycloalkylene;

R® is —(C4-Cs alkylene),-NRPRY, wherein each RP and RY is independently H, C,-
Cs alkyl, or R” and RY, 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, C4-C; alkyl and C4-Cy

20  perfluoroalkyi;

R® is selected from C4-Cs alkyl, C4-Cq perfluoroalkyl, phenyl, -(C4-C; alkylene)-
phenyl, C:-Cq, aryl, C3-Cys cycloalkyl, -(C4-Cs; alkylene)~(C3s-Cy, cycloalkyl), C4-C4,
unsaturated nonaromatic carbocyclyl, -(C4-Cj alkylene)-(C4-C4, unsaturated nonaromatic
carbocyclyl), 3-12 member heterocyclyl, -(C4-C3 alk~ylene)-(3-12 member heterocyclyl), 5 -

25 12 member heteroaryl and -(C;-C, alkylene)-(5 to 12 member heteroaryl), and each R® is
independently optionally further substituted by 1-6 groups selected from halide, Ci-Cg
alkyl, C4-Cg perfluoroalkyl, -OH, C4-Cg alkoxy, ~(C4-Cg alkylene)-(C4-Cg alkoxy) -NH,, -(C,-
Ce alkylene)-NH,, -(C4-Cq alkylene)-(C4-Cs alkylamino), C4-Cq alkylamino and CN; and

each m is independently 0 or 1;

30  ora pharmaceutically acceptable salt thereof.

11. The compound of claim 10, or a pharmaceutically acceptable thereof, wherein R?
is methyl; R® is methyl; B is —0-, -NH- or ~CHz~; R' is selected from the group consisting
of C4-Cg alkyl, phenyl, -(C4-Cs alkylene)-phenyl, -(cyclopropylene)-phenyl,  C5-Cyq
cycloalkyl, -(C4-C; alkylene)-(Cs-Cyq cycloalkyl), 3-10 member heterocyclyl, -(C4-Cs

35  alkylene)-(3-10 member heterocyclyl), ~(cyclopropylene)-(3-10 member heterocyclyl), 5-12
member heteroaryl, -(C4-C; alkylene)-(5-12 member heteroaryl) and —(cyclopropylene)-(5-
12 member heteroaryl), and R is optionally further substituted by 1-6 groups selected
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eof . 18. A conpound sel ecte romthe grou
W(;glei);,iomismg of I—ngCHH.?,C CH30 N N N N N - EEBIB20MI03646

HNON HN () NFCH3 CH3 H3C 5 H3C CH3 F H3C N CH30

O NNHCH3 NCH3 M N~\\ " HNOCH3 NOO HN (S

0 CH3 () NNCH3 H3C HH3C g3 -PC 3C CH3 N O N\
N< N ~JNM (S) OH3 HNOHN(S) H3CN CH3 H C CH3

3 F r WO 2007/072153 PCT/1B2006/ 003646 -140- H H3C

CHEo@ F, C,Iiydidh® EN, EIEQuBE: 18, GoRuarBBfy1 Bnd —(C.-C; alkylene),(Cr-Ce
alkoxyl).
12. The compound of claim 11, or a pharmaceutically acceptable thereof, wherein R®
is =(C+-Cs alkylene),-NRPRY, wherein each R® and R% is independently H or C4-C3 alkyl.
5 13. The compound of claim 12, or a pharmaceutically acceptable thereof, wherein R®
is selected from —CH2-N-(CHj),, ~CH2-NH-CH, and —CHo-NH..
14, The compound of claim 11, or a pharmaceutically acceptable thereof, wherein R®
is —(C4-Cs alkylene),-NR’RY, 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
10  substituted by 1-6 groups selected from halide, C4-C5 alkyl and C4-C; perfluoroalkyl.
15. The compound of claim 11, or a pharmaceutically acceptable thereof, wherein R®
is selected from the group consisting of C;-Cg alkyl, phenyl, -(C4-C, alkylene)-phenyl, 5-6
member heteroaryl and 3-7 member cycloalkyl, and R® is optionally further substituted with
1-6 groups selected from F, ClI, C4-Cs alkyl, C4-Cq perfluoroalkyl, ~-OH, C4-Cs alkoxy, -(C;-
15 Ce alkylene)-(C4-Cs alkoxy) and CN.

16. A compound selected from the group consisting of
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or a pharmaceutically acceptable salt thereof. 19. The

phar maceuti cal conposition conprising the conpound of
web@raris3 or its pharmaceutically accept abl e BEI/1B2006/003646

thereof. 5 20. A nethod to treat abnormal cell growth

in a mammmal, conprising admnistering to the mammal

the conmpound of claim1l, or a.pharmaceutically

acceptabl e salt thereof. 21. A nmet hod of inhibiting a

PAK4 protein kinase conprising contacting the PAK4

ki nase wict h,the conpound of claiml or with a

pharrm;je%/{célcepta b aii@ereof 10 15
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or a pharmaceutically acceptable salt thereof.

and

17. A compound selected from the group consisting of
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or a pharmaceutically acceptable salt thereof.

18. A compound selected from the group consisting of
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© H3C"_‘N
CH3

and F :

or a pharmaceutically acceptable salt thereof.
19. The pharmaceutical composition comprising the compound of claim 1, or its
pharmaceutically acceptable salt thereof.

5 20. A method to treat abnormal cell growth in a mammal, comprising administering to
the mammal the compound of claim 1, or a pharmaceutically acceptable salt thereof.
21. A method of inhibiting a PAK4 protein kinase comprising contacting the PAK4
kinase with the compound of claim 1 or with a pharmaceutically acceptable salt thereof.
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