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WO 2006/ 072831 PCT/ |1 B2005/ 003975 -1 PYRROLOPYRAZCLES,
POTENT KI NASE I NHI Bl TORS This application clainms the
woeonmiores3of United States Provisional Patent  PCT/IB2005/003975

Application Nos. 60/642,900 filed January 10, 2005

and 60/ 733,770 filed Novenber 4, 2005 the disclosures

of which are 5 incorporated hereln by reference in

their entir esent

i nvention r gﬁgﬁ &‘Oggﬁé?%oésyﬁjtg gEthAéEﬁ@#ﬁnﬁ RS

conmpounds and nethods. Mre particularly, the

[ I’l‘MEnépm}éhtIBrﬁ QYdirde Shd Debfit agn Uﬁ”te@yBfa@sOPWVQ%ﬁélePatent Appllcatlon Nos

consBERRHL 5ol D5 ool 58570 RSB I s ot i

"mom@@ﬁﬁ@ﬁﬁﬂﬁwrﬁemB&Uhgmﬂ@nmemProte|n ki nases are a fanily

of enzynes t hat catalyqﬁﬂ@QQ§gngﬁM&Qtlon of the
spec rosine, serine,

t g %{Sﬁ%’(glﬁgeg‘l %éesl'atgq,] gﬁr}eﬁqlllél t ovﬁﬁhe@égp 9om%theqi§ and methods. More
par‘tICLﬂﬂ’(bSmhonWEh’atnl wovidsmovelr aniad pgredidpyraediamg@pbines fabd eircdhalogs, having
¢ rPli 45@% 14 pi vot al
proteirPiin S &tk éygtﬁﬁg {P\Ief'(f}ggso(%f E%h&[z?\g%bg lrJ%ﬁr’é ?orﬁ@cr P@ﬁe
process i ncl udi ng et aboBASEHOUBS| | prollferatlon
C @tdteinlkihfses @nd 4 &inilpdf eraptes Blat caldlyz8phudphatylatidiér the hydroxyl groups of

specm?el?r%gﬂés Q%rfﬁg 'i)p%?r?on(l“n%l kéé‘(ﬁgs e op?o%e%SSG S P g;\é éyggsi)gﬁa pt%osphorylatlon can

I nases to rea
dfama&?ﬂ‘lﬂ?ftﬁ”@%‘e M@ﬁqntqf g Freteimand thus piotein irpses eanriganivotl in the regulation of

a widd h&&ey GfG&dlIMéra;ﬁrocFHsé)Clﬁ@liﬁ’fg mE?éB&Eheﬁelpﬁroﬁé#ﬁfbn dbip @ﬂ?r@ﬁtlatlon and cell
i abet es

surdy! S 5sop B, B Fedlolags b Rate B beshp e rgiton e knass 1o
treat dt89@9@§pn@tl%s rrsgitiag (T EGS)volving diserdend thesh celbiii pecéssesa s@mples of such

dlseasées-ﬁlﬁﬁae bR i ReBh Gardianf@ibdie, r eceptor protein
20 ki nases. PAK is a

ases or non- reg torpég_r ot ei n _

¢ BIHRTS NsReagoimny b SR TR SPRe e pa kR i ehand sorine-
threonkie IKEBJS@S( FAKS). Bt PHKscind STKE narl beweeepnir peotdlh Ri&Ie8 or non-receptor protein
kmaseg' nBges PhaNE o ﬂrfc]%gfo r 'S9kes T‘h% O&Wa%ﬁ\)ﬁ%de@em ifinasg (PAK) family of

ganlzatlon an norp enesli s
sefine oningy @fpiedn FgE P ayBCIPoBEN 5. 355! q@@w orggrlijagoretand  cellular

morphadenesid (Danids eCeall, | Trerbk Blocem. Sbb24:1383-369 8999)) SellRAKal., Trends Cell. Biol, 7:

162- 169’r %9%2 A r&elbﬂbvéljﬁarlltla\(] Ed\%gtqsﬁ_&y ﬁ]d@%%{gcggn wn@g zfﬁt'veaﬁ’?lf" GTPases,
Cdc42F®n,d Ra&nenotth@w honpingl ltoyapst kinape §20 kY ansseet Sl eNPUIEIFBRAOF46 (1994)). In

additioBto @bdmtmbﬂf&’é@.ﬂéﬂﬁﬁ of &8n éﬁos(k@@%ﬂ)a)wd céiMoResiG Edc@B ahPRac (Daniels et

al., Tr&eag ! loclgarg $06%4r 5%5%428 gftpégt %%cf gg%o%egFA%%gotems protect cells
from amypigsisd GReytimetnl., 8(&/01 CGhem. 3501885-144390001); Rudeva al., Science 276: 1571-
1574 (YSY7RIIEhOERNA Bod), %ﬂ%eﬁ%olpé@hgfﬁ ﬁ§‘1 fﬁb@d&ﬁ%odﬁﬁ lrﬁltoggﬁ 9%Vvated protein

tta et al
(MAP) 3@6%%3@@%@%@@ sbolsy: B i 270:795 2GR 985K B et al., Curr Biol,
6: 598- Baameea)sanaL(de@b al., Bohusiomtm 581-554 (2000YHrost Gehll, EMBOD). 16: 6426-6438

(1997) ZP%n% é‘t5a$ Ol%b% 83 ﬁ%@%ﬂ aLe et%B&grP i do"i‘ e%’s"‘};%%g (2090)); mediate T-oel

antige qea?ptoréﬁg S'WU‘Q Z?@%klze?ggﬁ\(ti g5)7: SGRRR7 €1998));. and respond to DNA
damag@URoig eBalglJ. B3N @ienb 984 GAD1 d@QE@XﬂQQ@?aﬁﬁﬁ%Wthﬁée éll/erse\] functions, PAK

554 .(2000); Frost et al., E
mowmgg&ﬁgig%ﬁE%gggmgwgéfygm Ihg et al., Nature 396
18 fugength JYEN: nugigis astd arid. amigu agid s@juehces k06 dREdse28Hd U.S. Patent No.
6,013,50004H3) ave "BREh a;tesos‘iedtﬁl ben@erhkuﬁlu@é} 5&8&%%%%@%%05046 (MRNA) and

al.in Yabl Ki al

AADO%]_@&@’”O g:édﬁ ﬁlp%@%%ﬂ gf ?Lﬁ“‘ﬂ\%mﬁ%@és r@p@'regl t%fesglf m altgratlons in cellular
proces@jsoiffectDeatl gr2wih:and 2dHeBioB 1 FaPexairBOpyerexpressiorg bf RA]@Sleflbroblasts leads
to moShMEJiEE chatyed 11941 Sare FKracRFGicEH" ' inducti
° %r ogglyf ercaﬁbgn andar% ar éatcilgdn {)Sf éni:L &&u %%f(grﬁé{'% B}ﬂ&?h induction of

nucl eic acid and am no acid sequences are disclosed in

U.S. Patent No. 6,013,500 and have been deposited in

GenBank under accession numbers AF005046 (nRNA) and

AAD01210 (am no acid). Mdul ation of human PAK4

act|V|ty |s reported to result |n alteratlons in

o Y Y o,
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anchor age-i ndependent growth and i nhibition of
apoptosis (Gresutta et al., J. Biol. Chem 276:14414-
w044k97¢8001); Qu et al., MIl. Cell. Biol. 21:PCT/IB2005/003975
3523-2533 (2001)). PAK4 is an attractive target for
devel opi ng therapeutic agents effective for use in
processes and disorders involving cytoskel etal
alterations, such as, for exanple, cancer. 5 For other
background references, s@ U.S. Patent Application
Publ i cation No. 2003/ 0171357 and PCT Publication

ancholdBEAbpeRdbAt oreMATERA Yhibitidh &%oﬁmoﬁ'n%ﬁé '\[ %29 l-k@;/ S}I%tn; %96:14414-

f
B e Sl S 2, 61
-Bpisma aﬁr@%"’@f@ebfp'k@ﬁ"elom tigrgpeniiclegents effgstivie fanugdin pyocdsses and

disord¢re ingolRig, cyiloScelebPalteaijonb,Gadhkas| for dxdmpid, 2ak¥c! oal kyl
S B ttet bHc uh(y relerén@es 3.5 Pzl ﬁéa ligatiohi NG 3003/0171357 and
PCTP%%&@(H@%‘? Etut ed by 1to %e %@ ,ﬁﬂ%&?
cycl oa ‘C4- C12 cycl oal kenyl substituted by | to
6 R5, C2- 012 al kynyl , C2s@h@aral kynyl 15 substituted by
1 Irt e @mb¥imedt, ihe lﬂ'ﬁﬁrﬂ'blebroh&ts%rc%b(&lhd/ J)f’fon?ﬁula-? menber
het er ocycl yl substituted ble2 to 6 R5, - C6 aral kyl,
Cl-C6 aral kyl substitutgd by{l o 6 RS, Cl Co6
het eroaral kyl, Cl1-C6 heF K§I substituted by 1
to 6 R5, C6- C10 aryl ,N ryl_substituted by 1 to
6 R5, 5-12 nenber het e ind\5-12 nmember
het eroaryl substitute y R 6 R5, wherein any two
adj acent R5 togetheF1 ith the atons to which they are
attached may forma fugled 4-7 nmenber ring, and the
said fused ring is optionally further substituted by
20 3 Rf; R2 and R3 are each independently chosen
r,om - H, Cl C6_perfluoroal kyl, CL-C6 al kyl, C3-C6
/¥ EhomkR Fom (@R, cBORRl A Emetkyl CBCESIkYsubstiatel ph )1 to 6 R®, Cy-Cez
cycloall@Q-%;Gma:W@rkyll spbsiite@by aktky RY,|C,-cGlakely, & J(3(}£>(él'kenyl substituted by 1 to 6
R®, CsCloLyBbdhaniide,.c,; c(/élt)amalﬁ\lsubs&t Lq Bgﬁ' tg e§k re%kynyl C2-Cyz alkynyl

substltu(t]e(dl'qll 4%&1 ﬁg me p%b?tégeyclylt ¥ m?@beé ﬂerpgyClgﬁébsﬁtépd Bt 1e 6 R®, Cy-
Cs araligy, Cope ﬂglk)éﬁd)smedmyyl th 6 IRM Q-0 hetgrogralkyd ¢11€©d héteroaralkid subtituted by 1
to 6 R%;Zgbga*mdmC@élleﬁbsaﬁtee)b?|10ta|6kﬂ5n3112 aehoa- r@te%%wp%d 5-12 member
heteroaﬂﬁéﬁgt%é( It%6 kh %I{]grg]hg dy ﬂNQ gdgacent(ﬁ‘attogte al | t¥ &%a&TS&WhICh they are
attachei x,form e:ius@# %@Pqnpqﬁ lrl%pkgﬁpe saich fugeg rigg Q@gﬁpnalbﬁ@ther_s@@lw@g by 1-
3R} al kyl ene)mhalide, -(Cl-C3 alkylene)mCN, -(Cl-C3

&P KEMH &0 kdTehdR, mde(:%er@@ cﬁbé@){lﬂ%rﬁe CNHGZ e %ﬁa&@s C4-Cg alkyl, C3-Cg

cycloall(glI éf 8 a‘?%ﬂ %S‘Z;C%ycijﬁagylg ﬁﬁg%yl allkgn é,‘|1 @ef“'é?j‘yff'ﬁ'dwf‘a"de -
(L)m-CNRa(L m_@rc O)(lRa‘ Wmono@l@p@:}aand -@Q@}@I—% KjaRalamino), provided
that R® -af{ € hidGld( Rath Rbpr R? & R DhaPrh Revidgbselected from Cs- Ce cycloalkyl Cs-Cs

cycloalt® 36 Rembdrly E%’yl th tlo§£ll )fu edb Wd 2 groups
[W?FP eqogap%éky' O?;p Beriyqaliens ig@aﬁﬁ g Iﬁéﬁ 5%5; y group

selecte Ckﬂkoxye 85 85- C,3Salkylene)m -halide, —(C4-C3
alkylenglm@pen@ehit | yalksleteredidd #(Cofy Rajkylefd}NhAl i-U8iCo- (ARWER,,~(C(-Cq
monoalky(ak)nBfArnd-fe,-Cs élky)l AR dlélkﬂ@% O) NRcRd,

R se!e% Q&) 5‘,?530):&%5) %1 ,@g&:@(# (C))(O)NHCH(R )R, -
C(O)OCHEPL RYN %P@F&ﬁd*m LRSS Cr Pt SONFR, NRB@@) RE(ORR®, -
S(O)zNRaR‘L%nm—SR&(GB)a @Relrein-R' is Hor BEC240G6/ 072831

Bioh/rb %Z%Eérggﬁlﬂéected?from (@))2 Llen ’?E d.co)ore -
(L)m-C(O)ﬁkiRm é? g(g )m R -(L)T-i)c?(b) égé(O) —(L)m S%)OR“ “(Lrm

NO2, ~(L)mn-NRRY, ~(L)r N(R°)C(O)Rd -(L)m-N(R°)C(0)0Rd -(L)m NR°S(O)R?, -(L)n-NR°S(0)ORY, -(L)mr

wherein:
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-(L),,,S(ONRRd, -(L).S(O 2NRRd, -(L)m O L-NRcR(,

-(L),,,0L-ORand -(L), NR-L-ORd. each Ra, Rb, Rc, and
we&doien72g3dependent |y sel ected from H, - (L) m ClPCH1B2005/003975

perfluoroal kyl), Cl1-Cl12 al kyl, -(Cl-C3

al kyl ene) n{ C3-C12 cycl oal kyl), -(C3-C5

cycl oal kyl ene) rr(CZ Cl2 alkenyl), -(L)m (C4-C12

cycl oakenyl), -(C3-C5 cycl oal kyl ene) m (C2-C12

al kynyl), -(L) m(3 12 merser heterocyclyl), -(L)m

(C6-C10 aryl) and -(L)m (5 12 nmenmber heteroaryl), each

NR°SERR’, ).~ WsméRRd(L) %F!° ngep %9@“%%&( S(é%k“’”&&n' éf(gf R 1heso),0re,

& ut.e 0 ,Rf
O §Bﬁﬁ{¢%e%') SN o P B A ey S LS,
oﬁ?‘i Shd 1§ 39 Risdndepengentiy eslastedl &om Hr Gv-8+-L2 periuvtvekyl), Ci-Cqp alkyl,
-(Cr-Chetkane)ey(Cd-§r- aviaidallyl) 1210 famalkiedeh - @R LY akeriyh, R§L§mang-sz ciibakenyl),
-(CCh sycleawnéa?ai(éy%i éntyh,h)ef(u @%énﬁbﬁ r?e@er?agmﬁ) ? (‘&#oary AR - (L)urts-
12 mehber Kater P& SD b Yo sl celed f.
B\fﬁ f]e oY ﬁﬂ C(&a? BePRY GolsImeghendenty oRtigneiig furyar substitpledy 1-6 R’
R® andaﬁké:mﬂ anctjg (ggetbe;rpq\yhyhe aton( {CWHCB thel kel ataehpdnnf{aizdptonally form a ring

selectafeimoah X ybhber h6terbcydl§ 204 KM REbEF H3terbaRE HEE
Substlth@& ngﬁd s (E:l 53 o kyI ene) < (ogmg e ald nng is optionally further

hal i d - L O Rk (L)
r P u%le%emﬂép&% glqg%glﬁpr% ox? |_ cmwméx&?%@wp C1r212 alkyl,
Cz-Cs a(ker)ym P, alkyfiyl) FISRRREIKylen€)m)(03-0Y Rich&yD) RT1-C; alkdpi®)-(3-7 member
hetero&chyh, NRK R, alkylchd)=SR membérLﬁé{@é I)Rlﬁ.)m hénlié ”ﬁ) O?;r%R BkC(O)R" (L)

CO0RE RO RSB b G @gﬁ\éd DUNKAET @gm (RIFOR', D
O-L-NRy §F| dg—)na% d}{r@O)ﬁer f(L)mS@ﬁ@{ ea@th isRindgwedddRlly jogtionally further
substititedieyriehgteups Isgleotdd, from@+C; Gty Gllide ahd tfel@;rpéﬂlhﬂékﬂkysl Cl-C6

abdel IR a@R’@m@épKﬁcﬁw C%i-p@ Caéetffmgr%% yi, C% ! é Cé alkelLé Ca-Cs

alkynyl égyék aﬂﬁ%g} @3 F%?y(glg%jl&wl))?[ -)(é Wlk&ﬁr&),ﬁg o MWQ% qatgﬁ%yplylg/ and R
may °l?t6'f“14h’ ErR [2riig9 selectast feoph 3-f enemBer hetemainiyr ankd St Temerahec hgteraangl, the said
ring is bptiénalip fuktser sttstitetle® By Yo, 2 drb\lPs S&ldibd HohNEl- dg%lkﬂpé1L@rb@J'ﬂbr¥alkyl Ci-Cs

alkoxyf BEd he(h §Ubﬁllyleﬁéj,bgglder 7 ?EUF % 8};’, E‘E ch& ZC%t e@w%ﬂ?i}%H —(C4-Cs3

alkylengj21 ?%1 3&yl%{]ep€,cheﬁéljwonoﬂglq and(—@1 @Fkgpney-Ea€y dialkgigmino);
e{a@]_L EXdapengdntne pivaldDiHadic] €decEd froal (cylceaey)ere)NHEZ-C; cycloalkylene)-
~(Cr ce(amer@(@lckwm@él%ﬁb brks 2 cTRRRBI A B R bty ( 1= C3

[ a ylam no);  each
d‘?ﬁ%q&%%%rvﬂent radi cal sel ect ed from (C1-C6

'RyIQe?fé) - (C3-C7 cycl oal kyl ene)- - (C1-C6
OraPhMWUMEy)ac(:e(ﬁﬂab@%alcym\l'eﬂmirkydréié]ﬂh}:reofand (C3-C7

qy GrlneO&HGMLrea@ﬁch i Grk- e%otﬂ#n%* | g fﬁ)comblﬁ%%n ﬁirgnggthgr partlcular aspect not

e
neonsiB5 THE T Piechripy iy saiae Ko ndspestnt oo Ty apesbstvtes
Ci-Cs "’l"ﬁb?"@df”suqsﬁméﬁ@s -Garycloglil, car R’iwécﬁf foi & trg eidoied ifmmninsubstituted

cycloprépyll unsubEIE Bttob@i Qﬁ @R RUBE oydRipEdt)1 C UERN ;ﬁ&@%ﬁ,cmﬁ, R? is
unsubshtﬂ‘t‘é@ﬂéthﬁg@rktmgﬂ l%t %\/lpr e particularly, each

IS 1n ﬁyse ectedfromH unsubstitut ed
('fia’t?ﬁ‘ebWWP'araaﬁBe% heRsbpdinens enea combiestion ebank gther particyke aspect
not incensigte®3 Rf ¢ salegter ifrog SEO)BECEERIRF, 00(Q)OSHIRIRP tahd eClORH(R)CH(RYR®.
More pai6li@Pr RPW seidéres Uided LEdﬂ-b?%lk%&fel)moﬁléw{ 6”8 alk¥lene1m);5 1?R£1ember

sypsti Ly en nore part|
neterosfi>GRE: WP EC ABYIY 208 TG E ISP o g oo
and R rwpaﬂeﬂmfeﬁheparbﬁﬁt@@q bit 1-B.&hER is sefecteth Bore G Gelalkyt Rbstitatertiby NRR,
and - (C(:()atﬁﬂ(yieaft).l1 -033-00f heBsioty dh) oot onﬁl@rsbﬂsﬁtUtle@By A8 RE Hyen MO particularly, R? is

a meth)LI %bbﬁlt@l@& Rﬂ]R’RS %% C§/%|;-|?rg dr_??tm E&ég’ |sNBe étRé‘ frlt%nbl "phenyl, 5-12
membe 1? en’ﬁﬁr pgergcaplélcqng 1% g/ Trggyclggkyl R? is optionally futher
substltuwdlbyn éﬁepmqﬂremnmethw (6100p DBstialtdayly &R m (5- 12 nenber 35
heteroaryl), -(Cl-C3 al kylene)m (C3-Cl12 cycl oal kyl)

and -(Cl-C3 al kyl ene) m (3-12 nenber heterocyclyl),

and Ra is optionally further substituted by 1-6 Rf; Rb

is selected from Cl1-C6 al kyl substituted by -NR RK,

and (Cl C3 aI kyl ene)m(C3 C12 heterocyclyl)

T T 1
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not inconsistent, R4 is selected from-C(O NRaRb,
-C(OORa and -C(OCH Rt)Ra, wherein Rb is selected
wéoraworksand Cl- C3 al kyl, and Rt is sel ected fraarkBang003975
Cl-C3 alkyl. Mrre particularly, Ra is is selected from
-(C3-C5 cycl oal kyl ene) - phenyl , -(C3-C5
cycl oal kyl ene) - (5-12 nenber heteroaryl) and -(C3-C5 5
cycl oal kyl ene) - (3-12 nenber heterocyclyl), and Ra is
optionally further substituted by 1-6 Rf. Even nore
particularly, Ra is -(cyclopropylene)-phenyl, and Ra

| Sn efkHePpdcliMdr efsldé& bake iRkt Una6h R¥hbihatn I3fany oﬁlgr particular aspect

not m@&gg{aﬁt;ﬁpgn&% ed from gfcﬁﬁ%:;o[r‘ C})gg 3‘%’0 g&&g@(ﬁtﬂ? nHFerem Rb is selected
from i AedreGe gkl rnd Rn's F§e°§d i H apd CELQ)INRARte pastisdlaivh BT ieisrselRated from
-(Cs- (anctycﬂ%alkﬂerrenpr&nyll Ng-(S£te cpclodidyiens)-&-12 marHaer heteroar;g and -(C3-Cs

cycloziﬂ@teﬁé)q&y;chﬂrhbé?ﬂé’cer’écy]:l?l) NRAREE OH%L%K' ?ﬁtf‘lé(r SKIbstt t@%d %gll f ISIE n more

ect

parie . L AoPRE MDA BB IERPSUB DA A by
1 parRfher mp@ar@pqct @flmemnjbydlmem eand inmgmpipatioe df dmy ofRer paditdar aspect

not IannsustSnt,Sﬁh e e0-JONRRF| fRIMhdieRH? andRY fﬁh‘pi r'nﬁ)élaleced from 3-12 member

heterc‘?;k/cﬁ&ﬁ3 Erﬁizd ﬁyrkembg%ﬁété%eﬁg theaﬁgj r%@l nta d| 63t tﬁferoafon% Sﬁ'S‘ftﬁd fFom N, O and
s enf bbbt o SR tM°r%ﬁ%ﬁ"i“H”Y the fing formed by R

combi nati on of any other particular aspe‘cLN ot

| nconsistent, Rl is 5-12 nenber heteroaryl, ﬁh@l IS
and Rojstseleeted rop W'Rﬁf'ﬂ'hﬂrm‘EM’bBM pin¢reghyb pyriting aR. I\BI}I” 1%nd the ring is
optuonpl@rfmth@lg.hbanhtyd byRls R's sel ect ed fromfrom ~5 111 <X

Ir‘ﬂ‘an’élth% paméulgr as% ']\%f 8‘%ﬁn{ﬁodlr{1en‘ﬁ ag«ﬁ cR[n na(gorNofJﬁny OtﬁFrlﬁa'%FLﬁr aspect
not lncfﬁnmfterm R1 ig 8- 12 memnbgr heteroaryly and Fj_ i$ MQorquINuNUeuﬁpqutltMeql bN1-6R°. More
PafTICLNBFIMNR l&NieleINef! framford N N N N 1110Q9:)/ ~Nand

and Rl i,s optionally furt her subst ituted as by
15R5l 20Eennn artn-pul rIy ea R5|s-

Cg@\?h ""eiélf J( e \ﬂl k%Q \/)

- (C3- (’Eﬁdjcycl ogl kyl (Cl- Y kyl ene) H}(S-
het erocycliyl ) optlpnally substituted:by 1-2 Cil- C3 !

o S Bk O

.-(LgmNRkR' (L) m” N(RK) ,,(le , ,
AR C(Q) ORY 1)mOL14NRkRI Ll)m(Eng ORK, ;
k/Nﬁtwﬂ %Q)Wnrﬁw K):\\
§ -(L1) n5(0)20RKk or -'(L)m §( )2NR'Rk vvhereln dach R'\ N,

an-'d Rk is iindependentiy H, OH, C1-C3 al kyl or C1-C3

Nl u Ml d Rk on the same nitrogen
or)rs )rerrb i ngl sel ected fromaziridinyl and

2kt i di nyl N"Land s M bNval st R adéptiedally methes Gliesttufet @8by 1-5 R°.

Even mc{r%ar@ala@ Kééh Qm%)ndepenééﬁy @) MQ&: l'ﬂlﬁé(zilkg@@ -G alk)(l% 4:6 alkenyl, C,-
Cs alk ?B%O%%’Pr%?;égf é)% C)?cgo% yl)' (C1- alky ene)~(3-4 member heterocyclyl) optionally
substituted by 1-2 C4-Cs alkyl, -(L")m-halide, -(L")m-CN, ~(L")r-C(O)RY, -(L")m=C(O)OR", -(LYm-C(O)NR¥R, -

L)aCO)SR, ~(L)mORY, ~(LNe-OCO)RY, ~L')m-OCONRRE,  ~(L)m-NOs -LNmNRR, (L")
NRYCO)R, -(LNm-NRYC(O)OR! , ~(L")-O-L'-NRR, ~(L")-O-L-OR¥, ~(L")-NR-L'-OR¥, -(L"),-SR¥. -
L)arSORY, -(L)mrSO)ORY, ~(L)m-S(OINRRY, ~(LY)-S(0)2R¥, ~(L")m-S(0)20R* or -(L")m-S(O);NRIRK,
wherein each Rl and R¥ is independently H, OH, C4-Cs alkyl or C4-Cs perfluoroalkyl, or R and R* on the
same nitrogen forms a 3-4 member ring selected from aziridinyl and azetidinyl; L' is a bivalent radical
selected from -(C4-Cs alkylene)-, -(C;-C4 cycloalkylene)-, -(3-4 member heterocyclylene)-, -(C4-Cs
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al kyl ene) - (C3-C4 cycl oal kyl ene)-, -(C3-C4

cycl oal kyl ene) - (C1-C3 al kyl ene)-, -(Cl-C3
wabbosloerss) - (3- 4 nmenber heterocyclyl ene)- and PCBAHE2005/003975

menber heterocycl yl ene)-(Cl-C3 al kyl ene)-. Yet even

nore particularly, each R5 is independently halide or

1-C3 alkyl. In another enbodi nent, the present
teachi ngs provide a conpound of the fornula |, 5 R2
HR3 / NNI NR4 HNnNn-5RI | wherein: RL is chosen

from-S(ORa, -S(O2Ra, 1-Cl2 alkyl, Cl-Cl2 aI Kyl

alkyleég)b@igt WCBQ 0)%\4?- -(Clg-ﬁzag{cloglﬂﬁeﬁ %)1- é?lk)ﬁégg)s, i kﬁenek&A member
heterwclrﬁrf) @nﬂ éﬁmmem@' h@f?%ﬂ'ﬂé@ﬂ;ﬁp éﬁﬁgl@pq)utY@aquy mogtpartlcularly each
R® is indersndeniychaRfe, or C2CLEIKAI. al kynyl , C2- C12 al kynyl

S Ul shdthed bisbalMénihe bst te%ﬁgﬂ‘)mwo@ ald®m 8ftRrormula I,

heterocycle, 3-10 nmenbered heterocycle substituted by

at least one Rf, Cl-C6 aral kyl, Cl1-C6 aral kyl

substituted by at | eastone 1- C6 het eroaral kyl,

1- C6 heteroaral kyl subg;N ute at | east one Rf

C6-C10 aryl, C6-Cl0 ayl gubshkituted by at |east one

R5, 5-10 menbered het erbar |, R-10 nenbered

het eroaryl substituted/15 by t |l east one R5, wherein

any two adj acent R5 wmgether W'th the atons to which

they are attached nay {iorma fused 4-7 nenbered ring;

R2 and R3 are each |ndepenE§ntIy chosen from - H,

hal i de, -CN, -OH -NO2 C3 perfluoroal kyl,
whergin:C3 gl koxy, Cl-C6 al koxyal kyl, unsubstituted 1-C6

al R'phatosen, frodr -S) R, kg(bprA, BeC,, llky@]@ C@le&VéubstlﬂJte@:b? aflkdey bne R, Cs-

Cia cﬁk%lﬁ)tl '5 lét %gcla%}ﬁ&l sul%ﬂ ul%d Pﬁg’ctl'e%& (@Q él aILJngnE) é}la ‘(enwégbstltuted by

at oo e R CuCed By 5 awyk%@ gutegav@eke@sa oS B Ippmbefepieterocycle,
3-10 manber@N\yetaBRy @ Substitkerhipy at 168t (B R, &h-Reargkyl, Gt stalkylsubsiituted by at

least B¥e K', ©F- cgh@arraapunéfn &@bpﬁ&&%&kﬁ&m@rba b,J\&tIZeaame RCM)e-Cm aryl, Cs-Cro
aryl s(u:bzsntﬂgég bgatl?é/ tyon eR c{%dlg r?em%%r%d %_tfl:‘(rx nl’Kn_ﬁld%ulg IEkF %ﬂetergary]f substituted

by at éeénpt@@g &d vﬁwprgma%two_age@wﬁa toge@@qwmp&atom{;toghpqmy are attached may
form a U6&d) SRaembetdhdla, and -S(O) 2Ra; R5 is selected from

Reg? 'Q"Ra Qt@l éa‘éﬁ*md’egﬂde c@@n froﬁ( Q) qgﬁ:de &4 O-HNHRQG -NH,, C4-Cs

perﬂuoni%%l% ’\E(F%a&axy, %Npﬁf )%a kyl, Sﬁa&)stltg%\%das allgbﬁy (:S(NCg a%yé‘lamlne Ci-Cyo

alkyl, RarC12Rflsy! spstitutaehbly Fef 2agravipeeatdetef fiokp fehh diéittang -G | Ca©hasirloalkyl, Ca-Crz
cycloélkyﬂ)&]bltrtlﬁécﬂbyai &Y groups Qé&te'wffféw OB, bidHand CIQEQ aRényl, €281, alkenyl

C C
s'ljbs’tmgdst |t uﬁ 0& %’E’ %iélg% cas 6%%% ]a@ %gzga(% f(XI oY ad, Sy allynyl
Substtswfwww%a'lsgrtw'a%t%fmayo Neg-Chhe RF, C2-Cl12
al ’ymaelecte CRONDR Y -GIDIR) R{0) SIS GIONRERY, -BY0)8R®, IKQISE, 2018 (0):R™
RfR® i sdltedMBRREr 25l RAkEr-eRY ISR, Scib NI, -c:(og)NR°Rd -OR’, -

OC(CP%, %ﬁ%ﬁ(ﬂ\ﬁﬁ%ﬂ %gﬁ@%b%‘ﬁ?@ a%{; Fg%? eﬂ‘gt&gﬁ

5-RoRMBiisas BlUarh eachrinsispspents seleptedeionedred. ek Er6aply! substltuted by
at |eastm@tthogtc3§bybgen@lt Cs-C g agloaly aubsfituted b8t I8dsabieyR’, C,10:Chkenyl, C5-Cya

alkenﬂ sﬂﬂ)éﬁ%led SBF‘ Lésﬁ Uﬁeelg (pgy?{%lky)nﬂaéz 28 nﬁf sub%fugﬁ by gt least one R, 3-10
aﬁﬁ&

et eroara
membezed e teEPﬁléC'ﬁre%( 10 Qﬁ'abeiedc%"e&&w? Bt Bﬁ%@ jat 'e%ﬁ ° [ 10@8" CG ~Croaryl
substifudeselbyhad leagi ttnh R, el Ogrvepmhered dhetatviatyh 5t18 enemaered aeterawlviadbstltuted by at
least foRE W’ 301336té3all§l @J@%Feﬁ@l §UbBiutedOby BCleaNInRW, ¢,QQelaralkyl, C;-Cs

b BB A Bl g B AP ey BT o

to whigh they Rye attagied ﬁorW 186 Peabeted B 9F Rdgrfdf%rf@gﬁther wigh the atom to which
they @€ htecheddfofnt DInolsahantbered rifgd, -CN, -C(OR , -
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C(O ORk, -C(O NRkR1, oxo, -OR k' -OC(ORK, -N®2, -NR

kRJ, -N(RC(ORL, -SR, -S(ORk, -S(O2R k, C1- C12
walbboslo72831- C12 al kyl substituted by at | east oORETMRB3005/003975

C3-C12 cycl oal kyl, C3-Cl12 cycl oal kyl substituted by at

| east one Rm C2-Cl12 al kenyl, C2-Cl12 al kenyl

substituted by at |east one Rm C2-Cl2 al kynyl, C2-Cl12

al kynyl 5 substituted by at |east one Rm 3-10

menber ed heterocycle, 3-418 nenbered heterocycle

substituted by 1 to 4 Rm C6-Clo aryl, C6-Cl0 aryl

sehst Rt Whiedd rrgy bl O saAmngpdlfére%p m%g%thl’%ﬁl%r oﬁl—rl leN -C(O)RY, -
o 2RI a5t -oR i8R ey PR IR o5 A0Ra R -

C12 aligyh C@§12 aﬂfétseb%fatealbkyﬂ leasGine B3, Grelesyoaslif, I0gIC . Sydimitkyltsutbsgitited by at
least &g RT', CRCAalk¥nyl, 8d,, Glkerfdtsupituicd WY Lok ile R™RK, @E Qlkﬁyl 81-€,, alkynyl

substlﬁx%rﬂ: 'aﬂgé%pgr{éq'\en%ié/ E%rﬁée?ecdtl]%grofc&c Fmem%léd he aercﬁﬁle substituted by 1

I at |
to 4 Fg'lelcggt"@ ?f%é‘m aﬁ‘élsi‘t&tét“te‘j e e R o @Z tpRRered irgteryang %10 membered
heterca@DiiRieityted by o, to- DRk C1-CO@(a®)/IRIC1 -Cs M@Ekyl subMifitdaRAy 1 to 4 R™, C4-Cs

heteroaf‘d(kﬁl@1%3%8&&raﬂ<§8u%tltute§6@ B4, R™; %@%ﬂferﬂu@ﬁgk 1-C3
gﬁ:érlbd;'kg %rl%geaéémepenéjg | ly's Ieécte%’rfroi;qy%r g{-le flt%gﬁéstfc and% C%/ ?]er%loroalkyl

and narticul ar aspect of thls enbodinent, nis 1. In
amGtisdrelectedribadhaientoH, tEne q:xowentO)bn‘vecmNFénd dxb,0\0RIESC@)R", -NO;,
-NR"RCQ Besirof.shkokpika. d(b)up_R" E\’%Cﬂé Berﬁﬂxm?baﬁ%: N N4 HN-Ra
ngAII wher ei n: R3 are each
|nosepend8ntly chosen from H haI ide, -CN, -OH -NO,
°raPhWeu’f(‘Zi'LY@SCGPfﬁ@'Pﬁ@'tuwvétﬁlokwdrate@le@?a al koxy, Cl-C6
alirkaopaytelilkrydspectist sHimibotime®ch i£1.- C6 al i phatic, Cl1-C6
alwtamepe% diffrdrit WlepresB 4 ft ed by
or 2 gr oapls sel eé?sellglﬁ?o%rg'ron%gﬁeg a%‘z‘gwuné&?%k{"g& C12
cycl oal kyl, C3-Cl12 cyc?“oal K§4 substituted by 1 or 2

groups sel ected from &d 5 CN, C2-C12
al kenyl , C2-Cl2 al kenw sNtutgd by | or 2 groups
‘% C12 al kynyl, and

selected from-0OH -N
C2-C12 al kynyl 25 subgtituted by J\-0fga2 groups
selected from-0OH, -HM#H2 and -CN;, R ng Ais selected
fromC6-Cl0 aryl, C6-Gl0 aryl substituted by at | east
one R5, 5-10 merrbere hat eroaryl, and 5-10 nenbered
het eroaryl substitut €Binp%) at | east one R5, wherein any
two adjacent R5 together with the atons to which they
are attached may forma fused 4-7 nenbered ring; RS is
selected fromRc, -OH halidell -CN, -C(O RD, C(O)CRC
wheremC(O) NHRc, C(O) NR Rd, -ORS, - 30 G:(O) Re,

R ( RC,
s L N O 55,5, o
perﬂ”%‘é”l"%'cpeﬁa plke¥ih @1Cscalioxualkpy pnsugstituted £ I@Wha@u ESPQ @'maértme G
alkyl, GxyCpdlkyl dubstigtteddn e oRE groips-s€ldedcypal -0 -kIyIL andC&Nm{c’Cucycloalkyl Cs-Ci2

cycloafkyi GlLisadutey | t

Szbstltaﬁegz) uiéu b 5‘6p§¥yo%£ S§Qct9(éfré?ﬁ é\ﬁﬁw 2 82005 / o d%%kg]rﬁ Co- C12 alkenyl
d Hyﬁ rs%ﬂré’f"?st e&? iy tANG AENRE Ceplpyb and Cr C12 alkynyl

substitgfiet hint/er 2 o sIegeciel kg yH, shitbend t€N;ed by at | east one
RRing 3-id SeleciBamder &L, NatiecOC.y elyPsubsituldd HY%'F’%@&%% R®, 5-10 membered

eterog@l Fﬁ@%&%%&%{eke%ﬁy?&b?ﬂut&t b)} a%%%gt o%n %5 wHere%an?l'\Qo adjacent R®
together wnth the atoms to Wthh they are attached may form a fused 4-7 membered ring;
® is selected from R°, -OH, halide, -CN, -C(O)R®, -C(O)OR®, -C(O)NHR®, -C(O)NR°R®, -OR®, -
OC(O)R°, -NO2, -NHR®, -NRRY, -N(R°)C(O)R", -NHC(O)R®, -SR®, -S(O)R®, and -S(0),R".
R% R°, and R" are each independently selected from Cy-Cy alkyl, C-Cy, alkyl substituted by at

least one Rf, Cs-Cqz cycloalkyl, C3-Cy, cycloalkyl substituted by at least one R', Co-Cy2 alkenyl, Co-Cyy
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substituted by at | east one Rf, 5-10 nenbered

heteroaryl, 5-10 nmenbered heteroaryl substituted by at
woeasmto7ose Rf, Cl-C6 aral kyl, Cl1-C6 aral kyl suberiiB2b®ah3975

by at | east one Rf, Cl-C6 heteroaral kyl, Cl-C6 5

het er oar al kyl substituted by at |east one Rf, and

Cl-C6 perfluoroal kyl; or Rc and Rd, together with the

atom to which they are attached, forma 3 to 8

menbered ring; each Rf, which may be the sanme or

different, is selected fromhalide, -OH -CN, -CCOR,

alkenylﬁ%(s%.ltg?bh ﬁ% g%qﬁg?& C19éﬁh¥< LO'%ES yﬂ%%@rﬁl ﬁﬁ'\E‘Pés&ine R', 3-10

memigefest hg}e@ycle €10 mep %?Wer@mﬁ%umﬂ Py BYleagt onedhst-Conseyl: Co-Croaryl
substfitgd iyt Gb2 aby ', Gadokidmbefsd heikdagl 6110 alekpbres biltsbaryiusuietlituted by at

least Q){e @t C%Q) | F CQI@G a I I ga%stmgd ESJ gteleyét oné:%‘ (@1% E}Je{@?dabéllk C1-Cs
e S DL o 8 L B 5 e SR b

to whig they e pitaced, Rrm @3 tpefmemmkectediies er ocycl e substitut ed by
1 eatiORY whidh nfa0-beliRe adnyd or dBferdnl, Gs adlattedSibas hdlitielt-©H, oy, 1C(O)RY, -
C(O){);le E (&WR"ITFD %9 BE“b@é@g%khﬁberR@rRy | N Rmeggnerﬁgﬁ -S(O)RY, Cr-

substi't ut

Ciz a J oar%ﬁ %thtugegk%ta lﬁﬁt 8%/? %y CICt2 Bychnal Caﬁz c&oalkyysubstltuted by at
least hleﬁ RT, GaCakksryl, CECHEBetvbsubstidaddiyley least @hsRT, tOxCadikpy!, T-Ca alkynyl

substflutéd By bR skt Gﬂe- K36 3-ﬁ§ HehHQE@I@étéfUdycle 35 0Rendadd Rétclar&fy&e S@&iiuted by 1
mal en a
to 4 I!? gle%io aag,rg er 1 Trﬁ gsttFEed byqr?o 45!( 5%' me%JbFrgg)thgt ro?rpl E |1& membered

heterpﬁiyllsa@stltuteglw 1 @\|4 Rc(t.“@)qQkarallgyb((‘@)C@:a(alkyl gubsitutes by 6)(@ 4 R™ C4-Cs
heteredhikyk C:-C{ME{e)aRiikyl subBiflited by NE 4R, and O Rkigril(ctalRi;, - SR,
- RQhER! are e2chddREndedtybefediedFRorP el IdH @?’ -eadiknstic, afd c2c, perﬂuoroalkyl

phar maceutical [y acceptable salt, solvate or hydrate
and { hereof. 20 In anot her enmbodi ment, t he present )

i rivanedlasted e validesOl. -ENMBEUIRE-GBP) AR -GANRR], pro, -ORS-OGP)R', -NOy,
-NRFRR3-NIRY ¢(O)R* NsRip rg(0)RRas (Obi, annmg1 @ petfiloroadyer ei n: R2 and

om - H, halide - CN,

oo FAAENFR-PARG AT Yoo o 1 oL O

al R@xRpner epbogigent %R%ﬁ“k'we““‘iﬂrﬁ’%ﬁ%ﬁ tape d@if”&' I

al i phatic, Cl1-C6 al kylam ng, (= Cl2 al kyl, Cl1-C12

al kyl substituted bylor ar B s Iectedfrom H,

-NH2 and -CN, C3-C12 cycN al A\ C3/Cl12 cycl oal kyl

substituted by 1 or 2 gro sel Bcted from-0OH, -NH2

and -CN, C2-C12 al kenyl, /C2-Cl12Z al kelRfyl  substituted

by I or 2 groups sel ect@ from-0OH -NH2 and -CN,

C2-Cl12 al kynyl, and C2-Ck2~al kynyl substituted by I

or 2 groups selected fropnwgAH, -NH2 and -CN; 30 Ring A

is selected from C6-Cl10 ‘s , C6-Cl0 aryl substituted

by at |east one R5, 5-10 nenbeyed heteroaryl, and

5-10 nenbered heteroaryl substituted by at |east one
wherg®s  wherein any two adjacent R5 together with the

at mfrrsndt vaf’ whki edth tildzperaely adhbsea Meeh R yhafider AT, faits eO4 —-MH,, Ci-Cs

d&%@ Ce CRélkb%alﬁﬁl &Qn‘ib@ﬁut&& @'TbRanphe%' o ldg@ﬁmine, Ci-Crz
alkyl &(::@api&l O.gsmggd by F%grou_pmted fl’N(] Fé?lt(-rgv cﬁéo,alkyl, Ca-Cyz
cycloaligRsubsiB(te) Y hord? 9r&(pOpdeied D Qﬂo@%—@a@g}[\l Cg C12 alkenyl, C,-C4 alkenyl
substﬁ’&i&'d b)BZQQQ/ 039 Tealected fr&¥,-ORC-NHARAD RINACLCSaRYhyl, and C,-Cyp alkynyl
subs |t51%uel?yel or 8r %s S%Sftggttro%g JI-{ ‘?\lﬁ glqd g\? al kyl, Cl-ClP al kyl

Ring A is selected from Ce-C1o aryl, Ce-Cyo aryl substituted by at least one R, 5-10 membered
heteroaryl, and 5-10 membered heteroaryl substituted by at least one R®, wherein any two adjacent R®

e atom

together with the atoms to which they are attached may form a fused 4-7 membered ring;
R® is selected from R°, -OH, halide, -CN, -C(O)R®, -C(O)OR°®, -C(O)NHR", -C(O)NR°Rd, -OR®, -
OC(O)R®, -NO,, -NHR®, -NR°RY, -N(R%)C(O)RY, -NHC(O)R®, -SR®, -S(O)R°, and -S(0)zR",
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| east one Rf, C3-Cl12 cycl oal kyl, C3-Cl12 cycl oal kyl

substituted by at |east one Rf, C2-Cl2 al kenyl, C2-Cl12
wabhbmysssubsti tuted by at | east one Rf, C2- CLRCT/IB2005/003975

al kynyl, C2-C12 al kynyl substituted by at |east one

Rf, 3-10 nenbered heterocycle, 3-10 nenbered

het erocycl e substituted by at | east one Rf, C6-Cl0

aryl, C6-Cl0 aryl 5 substituted by at |east one Rf,

5-10 nmenbered heteroaryl-8-5-10 nmenbered het eroaryl

substitut ed by at |east one Rf, Cl1-C6 aral kyl, Cl-C6

ar al bStéatc%T% Xaﬁ& elec{a gtfr Qiecézuabkg E: 86 aléyl substlttjted by at

I oar a
least Pr@a%t Co%e Cﬁalmr@a Qiﬂ_cy@ea'bféﬁbﬂqsi}@i%g! Rlylpast efi*e Bz anfe Rl'}enyl Co-Crz
alkenyl e@efitited byattidast dhe RACHD,, dignyt,chy, diKyey sasttutad dyathedt one R, 3-10

membfe%Ei %t@ro%&ﬁe% E:) M?erd%gtenrol:ﬂ:% sul?sﬂﬁ{éd B at 148 dnB RMBY.cR&ryE BEC . aryi

substltuéeé)/ﬁkle ast o_nL?)R{é?-t@fdg% Sel@:g rwRE %n aLered(eﬁﬁteroarw substitited by at
least ol BCROLCKICs aral@R C+-CiNRakR subsﬂN(eRkt)yqt@)qqt one R S|Q'1 -Ce hggr@rpakyl C1-Cs
heteroarkd)sdhtitsted Gl at 1€a42ond IRK ¥hd C@J{p@ﬁé’orﬁll@l}/br R‘:*ub&ra‘i togétret whly the atom
to whu@ﬁtgl-g a@%ét 9%9 fgimatscg s%ﬁb%ﬁ r%glmkyl C3-Cl2 CyC' oal ky!

C2-C12 al keny
Coa1B, WRERRY bs isstame i cliesy: it selegad (1o el fny %zcwomk
C(O)aH e EHNRRERXCITR AIAONR, -NO1IBYR Rt uNEICI)Rat- SR e®6D)RERSO)R", Cr-
C12 allifiTC, @QE\R I@'@&tﬁ%g dy Q%a@f SeYC! @3,-01§cy$lgal|(§? I@it)‘ﬁfg%?cloalkyl substltuted by at

least %%tl%lg - 1? ens1 u€%¢1f) ?I nél Osugéfltuﬂed b& at Ieﬁmo eSng 82- n;én_E)[ I 82-012 alkynyl
substityted by gilpapt one@ 1@1%%@@@6@90}‘?& g S EepPerad SOy ¢r Bysiyed by 1
to 4 RI", CRCH aRMCsCl-a0B satisttltky by 1 @4 B3, si@mkybersulnsdrodryt foth toymbered

hetero]aryLQub‘éutBQ& ?]1 834 Fif"eb‘?E:O%Fa%lkYﬂ & glaTkg'gsugﬁftLﬁJdOW 2l v R, CrCs

| uor oal kyl ; ,
S SR B RP PRy
CR" @8! Ribiesheitindsperaenly Salect figer-Hi -Qbr @iefsfajahatic, %(Hd?ﬂﬁnvqr@oroalkyl
and sel ected from halide, ()—I -CN, -C(OR, -C(OOR Kk,

N kR k@ Oyyn N k
k ﬁ@:& %F%é it Phaii O'? ol é c@%%"%%mﬁ %(oc?i%ésbe:(om NO;,
-NR Rpé fROG )Balﬁ%l S(Qi\a aS(Bh r AL PEliorsfkic cept abl e sal t,

S ot ¥ pitaemaseutibaligl e taliideatt solvate brhydmtetitieeaof. enbodi ment, t he

prlreﬁ'n%fﬁ%r érﬂ%&h‘ﬂ&dt Qﬁb ﬂ?és@?‘(t'uq’@ﬁloﬁlpr@@ﬂ'@@léﬁﬂpdﬁﬁd brasrimub &v, | Vv,

R2 N O H\--Ra _HN RL IV 25 wherein: RL

i's chosen from S(O)Ra H—S(&?Rﬂ Cl-C12 al kyl, Ci1-C12

al kyl substituted by atMeast\ong R, C3- C12

cycl oal kyl, C3-Cl12 cydl oaljkyl \subs#ituted by at | east

one Rf, CZ- Cl2 al kenyl ) C12Na nyl substituted by

at | east one Rf, C2-Cl2 al kynyl, al kynyl

substituted by at | eddt one Rf, 3-10 nenbered

het erocycl e, 3-10 negpered heterocycle substituted by

at | east one Rf, Cl- aral kyl, Cl-C6 aral kyl

substituted by at 30 | east on® Rf, Cl-C6
wherditet er oar al kyl , Cl-C6 heteroaral kyl substituted by at

| R ol frE% gﬁzac%gb HeYe a0 Igp% Cméfkwsub%&i'@é& b{r shiedt B R', ¢,

east t er oar

Gl ot AP AT SUDEE FErIOR. s GF% elicpgnfguwstues by
at leastivee B, A-@awikinyinCaCl: albeptsulRBtuted dp etHeast anetRh 3t l§eneatbersd heterocycle,
3-10 M@H&detﬂéféyocﬂieesu%ﬁlﬁ&ihﬁc&t BBy ond RY )-8, dralge @, 4; dralprsiesidd by at
least ?I%?Ian d%ﬁ,z né{%roara aE: eroaﬁ_\a?&%ﬁu@%y@%@&%ﬁg Rf rCOE]m aIFIyI Cs-Cqo
aryl s%ptptp@,bwqﬁ@a%yape RS- 1@gle@png(§pter@1w @pd @1Q@§W%qrmeteroaryl substituted
by at 1488 WRS K], tvhdranl akyliwEadjadehtiiasdether With-ttEtatarhddy waioh they are attached may

form a%§e§]4-27 ,.}{Q\b%ggﬁ(]gO72831 PCT/ 1 B2005/ 003975 -9
R? and R® are each independently chosen from -H, halide, -CN, -OH, -NOj, -NH, C-Cs
perfluoroalkyl, C-Cs alkoxy, C4-Cs alkoxyalkyl, unsubstituted C4-Cg aliphatic, C4-Ce alkylamine, C4-Cq2
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al kyl, Cl1-Cl2 al kyl substituted by 1 or 2 groups
selected from-0OH, -NH2 and -CN, C3-Cl2 cycl oal kyl,
wQ2e0@eh2283cycl oal kyl substituted by 1 or 2 gr oup€T/1B2005/003975
selected from-0OH -NH2 and -CN, C2-Cl12 al kenyl,
C2-Cl12 al kenyl substituted by 1 or 2 groups sel ected
from-0OH -NH2 and -CN, C2-Cl12 al kynyl, and C2-C12
al kynyl substituted by 1 or 2 groups selected from
-OH, -NH2 and -CN, 5 R5 ir8-selected fromRc, -OH,
halide, -CN, -C(ORD, -C(OORc, -C(O NHRc, -C(O NRRd,
alkyl, %lk ISGEQQ)eBbﬂ&Q?%gx E\'Eé'?é‘ctedTrNﬁ RC& e %Ea-éﬁ(c?)c'?dcyﬂoamyl Ca-Crz

d - 2R
orocaiL e PEIL [k 23R PO 01 Q1 PPB AT L Caelgi s ey
subsiiiittedChP 1adr IRy groung pslefted) fremd -85, AtH: ahea€N, 6n@:2 RkynylC3aCL2Cy2 alkynyl
subst®ited Ba df 2 lgroufedeledidd WICJOPﬁlN{-MIancB-Ld}SUIUt ed by at | east

| C Cc
onl%‘ |stelec% %‘f %g, %{fi S g kqggg R aégﬁ@%z A %éﬁ(ﬁIQRJ%y -OR",
oo GhNGr-HHEG RN F RIS NI, SR OSEIRnes

heReRoeye R&are@adﬂnmﬂwemtkg@elheaoerrmycc@ alRyli G £01 4 alkyeslibéijuted by at
Ieast%e |R9Q§IC12Qf)@oaﬂyh 0%12%&9IYSJubst|@€éd%oat i onesﬂjhﬁtd }éllﬁe‘ﬁﬂ Ca-Cy2

By BT . &0 R EL £ REL LAy M o . 210
mempefecCiEstegCupia 110 "@m}é@sd bterPge s@a%@fq hy7¢ least BYe Rt CotGagasyl, Ce-Croany
substittted BYf at 163kt &6 Ried- € @arhigrdtyteterdaiy, G610 rediberea aetlokiyl substituted by at

leastsblﬁgsﬁt ' éué ezg‘alkw @tcsla(? t lgﬁﬁutg by %P%ag’]on% Cr% heteroaralkyl C-Cs

vt B QHEMFY 8 254 A D e ot el e s
to which thpy areBittecheds foRh a 3yhe wembesed rbgt t he sanme or different,

| SezRIREGirRd rﬂd‘yod@ flshrfle or difldrent,- iEN¥electéd fAnRikalide, GQ-IO)MC(O)R"

coolt G o8 SFgr; B, e sy s
Cra alfyl. @G Aok ostiiRsiitviat l??%&”?ﬁ SOt gae e sl btiied by o
least oye R &l10yd alke@B -0zT2; atkpayl sublstitytbd sy $eabttoné 88, T aeikynyll, ea» alkynyl

subsfRREd H3 Bt €St ohd R™, %Hb%bere@etg&%cl@ld‘Wémb@ﬁéQ%Etb%%QQUMtuted by 1

o s B 480k QU5 Ul SRl ST S5 8 o <10 menore

heterpasy! esubtiutddeby 3-tC_LG Ren®efsetialibt @r&eyeke S%?Ebts'leﬁ toyteép HyR" Ci-Cs
heterdaralkyl, t0Q-C4 hdRrpardliyt ub&Qitudedydy,1 tdCBRTChAd @4~ pediutddsdidyt ut ed by
1 IIQ'Oané RFQF% earéﬁ ﬂ;ugep%ﬁcfgﬂ Cf%%d@@ﬁﬂ QﬁrdF{E-Im C1-é a119naﬁrce Qﬁﬁe(‘kq%perﬂuoroalkyl

£roa stitute 8
e St Ml D o -a o oY ooy, o
-NR‘Re tNERD(OMR" kyaRk -FOREISIRE ravd CaCknerlugradliyt evdit ed by 1 to
4 \en t@'ﬁion@of@ﬁy ﬂ@raﬁﬁabgﬁf RBYrk)pk thalkre aEENERLAiRELR 1@ REKre chosen from

carbonnrgt?tp %P&J&E rlds g%—'esgflg ac‘f]’%ﬁnt'l?\L gro%j ma&q'%%r 5 n%l%'?l%ehwg?red ring;

-maph@maceumab)wmabe(sebs exvafe or hysrgigdkeseo” oxo, - OR K,

- OB@amttier kmbodN@A, the BlesenNRvaaRih, providg Rk $oB{p@)ridlof forBia ¥,
-S(O Rk, -S(0)2R k, and C1-C3 gerfluoroal kyl; and when
the atons of any two adj aceﬁwt Rgroups that are
attached directly to Rl axe en #rom carbon,
ni trogen, oxygen and sulf heM id adjacent RS
groups may forma fused 4¢7 merbere&ring; or a
pharmaceutically accept abl}le salt, solvate or hydrate
thereof. In another enbod?ment, the present invention
provi des a conpound of formulavV, H Rz R iN3 ONM

wherélg@ HN 1 30 Rl V wherein: Rl is chosen from - S(O)Ra

- %g % Oﬁén f Gl g@Rﬁéé 2Ra %SQC[%% a& i%yt%a I%lisggstl ie]létbggklbyst orie R, Cy
Ciz cws'éx' i stﬁuymclwwawbqt'@&é Py atrh@swne RcQa @:mz'keawlk(én% a'keezl -sgiysfituted by
at leadl de@ ) IC, Bhsimy, at-ed alkynyl Sbstiited s leastBee R 3-10GRerfBkRd heterocycle,

3-10 ?{er{%}{%}?cil%et%ﬁ%g% r@ué%!utﬁww at%éé@f&ni’etéf!tc‘?-ée BNt ¢ L& By PBstituted by at

et erocycl e
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3-10 nenbered heterocycl e substituted by at | east one
Rf, Cl-C6 aral kyl, Cl1-C6 aral kyl substituted by at WO
waQos/073831 PCT/ | B2005/ 003975 -10 | east one RET/IEDoLE03975
het er oar al kyl, Cl1-C6 heteroaral kyl substituted by at
| east one Rf, C6-Cl0 aryl, C6-Cl0 aryl substituted by
at | east one R5, 5-10 nenbered heteroaryl, and 5-10
nmenbered heteroaryl substituted by at |east one R5,
wherein any two adj acent-1R5 together with the atons to
vvhi ch they are attached may forma fused 4-7 nenbered

least orﬁ l*‘\}hC‘1 Cecpruzeteroaany COE;Fehe?aCh Iﬂypﬁgéﬂt]e yg%Yeagthogg ?{n Cf rE:m aryl, C¢-Cqo

aryl sklj:@ptpqeqlgyﬁéﬂaktyqne Rcf 1@g1egpﬁr6q(lgpter@_f[yl @Gd gﬂgmgy]gqrmeteroaryl substituted
by at least wbs R, ivitreid afilweadjadenpriatdether Wah-tiGatarhskiy whieh they are attached may

formgjfllse(gQ?m@}nggd rlné:l Cl2 al kyl substituted by 1 or 2

grqu ect e

TR R P 2es® (e PoRyty soeph roBU o &Y. 5P g pH O
PemugrP@%§1§élaé‘é¥ye@1‘ﬁﬁ QWW’W‘@H‘ uanﬂ't%WdCf@N’"P'@ﬂc @6 alkylamine, C4-Cyz
alkyl, 8l-Eg BN} subsRuted By Bdrieqfyibs seRutd® frork 4O+ ENHY Ynd -GN, C2-Cgle@ibpRyl, C3-Cqz
cyclo%%‘ %@%tﬁg?diﬂ'yolnt}r qu_!aups te@'?rgm &N NQ%ZL rgl%Nab ¥IkenylaBdC12 alkenyl

St Lyt ed r 2 grou
substGaoci b frOP CPEPSNIDY i NOnBEo O @wﬁdaedr e akomy
substiRied by Midr 2 bratsgelecteddm -O8( S Rend —C&‘( O ORc, - C(O NHRc,

- GEQR MreRd ,from@C-,OH' h&ne, Q):RCC(O)M(O)@WRQ(O)NNRC RS(O)NRR?, -ORS, -

( R f% 2R;
OC(Or}gaﬁé) C&@ d are X éﬁ i'n i e% 'y sél ect e% gpi
CF G258 Ry e eqsh sgpenlly PRSI GGt Cartre o hgstuted by a
least OﬂERbea-CG&y@hRylcyﬁi'J@aycldﬂlkyl s@3tit@e@ by At least loks R', C3-C12 alkenyl, C5-Cy2

alkengl QD&MJ{eHBgt |Qéét a,te Rf 8@2561 Q@ﬁ‘yl %zocé%ikﬁ;h?su@t KRAYY at 16221 6rkR', 3-10

memtglrelg rocy ?erg WﬁV er&é\ocz Sstu}a?%@? dci‘)y SteleaRE cbr]e%2 Sclﬁ %;5) éll Ce-Croaryl
substityfted by- al@aagtgwgeﬁ & Ornesnebietse yetewaryiz 510 rrﬁ:g'ﬁygql Bejeroaryl substituted by at
least bed¢ &F @305 | a@alg U TS iC, tartik@dsubytitadd byeatSikasdpes Rf, ,C,Q5-Hekmaralkyl, C;-Cg
heter%ﬁ{l%i su%ﬁu@d é%LQéést o&%‘psﬁ‘]b Euéeed%rﬂgé(rﬁﬁﬁyl IorePi‘s‘atnd Rm ?oga%er with the atom

nmber e et er oar ered heteroaryl

t°W“§m9§¥°’f"?a‘EaéEde maf“q%aé/ne beggdngy | C1- 06 aral kyl, Cl-06
areabtk ], wslgbmawthgttbejsw ert diffeeemb tis epiesteRf fromO2li@ -OH, -CN, -C(O)R", -

c(o)bet & OmRE kb, -O0RY - @(O)I'\HFG-NQE ORR'A, k-kak)w@mi i Bt estoW, -8t0).R", C:-

Ciz2 alky?acz tCﬁgear](yl sV\f:ﬁ%?en% by a least Qr?d{"l B &OQSLCE’\QH] %&cl@e{l&l 5ﬁ3tl’a]ted by at
least pr@pfl?vn £8raleryl, I@E‘ﬁb@#‘é’ﬂ" wbﬁ@.ltedebg@ﬁlepgt on yryé CF ﬁ@ alkynyl
substBAdtELY G legkit biceR® 311D mesibared ietdragicid, Bdmn’m&iberdeheterb}ylple subistituted by 1

to 4 R'C'\(ég-)cﬁka I CGQ{ Olr%bstlt'ug(i NRE Rlrm 848, men@eg heta 03 I'Hﬁmembered
I MO N e G LIS N g )

heteregmakyRy- Cwmal@y%b@'&#%)bb’ 1 to@RCam %I;QBPQIﬁLFWIle
SUShd RiutesheyidepbndehtBaskct@i TRnmRA) -082e GlAlighkficeaal G,-C; perfluoroalkyl;
CZR"%%I& @Qﬂ l?dgbéh' ENL Sg))ﬁ‘y C”i‘é)dReaééNQﬂeo@mo@z TElARK, -NO,,

. @ substituted by at’ | east one
Ry NS %@)%ﬁﬁer%%e? He et erCapeieaalivhaided
hetten theyatdnes o alnsivo tadjbeedt Riygrdups thet afe Ritach«@Ring1® taR \are chosen from

carbo%ﬁ%gw Bky! ?Ln a“h‘dk%§l¥u¥ tieh 84l g’d{acéntﬁ@grﬂud%'ﬁay Rorrk @ fU¥BNDE FrRMbered ring;
Substituted by 1

et er et g
'3 pgﬂﬂ“g‘é&“"& aéi?‘%? Eblsa" el BB dredioc, jtuted by |
t dnaommbe@rr@xs m@ﬂdeRo%w aFHey In soefﬁm}sloqlm&n& BaiP a¢!%qjRd fom -COR, -
C(O)lSlHFitfséddt OtooNR®Y: ahd Rbis 4elbdngd fram,Cl 5!, pech bikyd subaiitityd by SRleast one
12 é;gklo le C?—%%%y&lgﬁggp%gt@éd My §telle§s@toﬁéj Rf ré%@ézoﬂenyl% -Cqp alkenyl

erl UOf oa

substgag?dewteéafa%oaﬁﬁh G BB G SO0 gyed B By Rans K. In some
embod @ENRKIRLis sehedied @R cleloakCind) dcldelkyk mgltuted. NF@(tFla_ast one R In some
embodief) R(iObdRkcted frome a/lﬂoprop%( Q)ﬂ?clopré}(y@ugaﬁ;ted%}'%t ekst@he R". In some

per fl uoroal kyl ; when the atons of any two adj acent

R5 groups that are attached d| rectly to R1L are chosen

from carbon, nitrogen, oxygen and sul fur, then said

adj acent R5 groups may forma fused 4-7 nmenbered ring;

or a phar maceut i cal I y accept abl e salt sol vate or

T Y o o o [—. o
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40 enbodi nents, Ra is selected from cycl opropyl, and

cycl opropyl substituted by at |east one Rf. In sone WO
waQos/073831 PCT/ | B2005/ 003975 -11 enbodi ment BCTMRB2005003975

sel ected from cycl opropyl, and

trans- 2- phenyl cycl opropyl. In sonme enbodi nents, Ra 1is

sel ected fromethyl and ethyl substituted by at |east

one Rf. In sone enbodinents, Rais N CH3 N'CH3 CH3 .

In sone enbodi nents, Ra-i1$-CH3 . In sone enbodi nents,

Ra is selected from N CH3 ethyl and ethyl

emboﬁ@@ﬁtg '%@@ct?&/ from cycﬁESt onc?tr{ﬁ;% &L ngﬁ?&)%ro&gbﬁwcg %Fﬂ@adlments R®
is selgcteqyfigm v\ 2pd ety substiteted by| '§%§H€“%r?ood‘f’nfé>ﬁlesem*m'meg"s R is
n some enbodi nents, R4 ig~Hn sone enbodi nents, Rl
sel ected from5-10 nenbgred heteroaryl, and 5-10
~--/menbered heteroaryl substf/tuted by at | east one R5.
[ ncsgne enbodi nents, Ring WA isHS-10 nenbered
h'%teroaryl. In sone enbodi fknts, Ri ng Ais 5-10
er ¢rdsaneteptodingrits, &St i t tH8d bin stne leabstimentse RRS seld@ed from
In sone enbodi nents, the 5-10 nenbered heteroarylis
selected frompyrrole, furan, thiophene, oxaz
t hi azol e, pryazole, pyridine, pyrimdine, quin
i soqui noline, purine, tetrazole, triazine, and
carbazole. In sone enbodi nents, the 5-10 rrerrberéﬂ
ethyl A& @cﬁl\ﬁ%ﬂé{ituéygftai o4 8F RY IﬁtsohgﬁﬁBodﬂﬁlﬁltsRﬁa lss sel@bt ed |n some
I NN-N/ N/ from NC F3C CF3 F3C CH3 and F3C 15
WO 2006/ 072 PCT/ | B2005/ 003975 -12 In sone
enbodi nment s e 5-10 nenbered heteroaryl substituted
by at least{ ong R5 is selected 1, 11 1 1, 11 1
fromHSC mgﬁx FBCNSMe O NG d N, and NS N

bg qf% mggpdi ments, the 5-10 nmenbered heteroaryl
embo ‘m?% (Tt ed by at’ least one R5 is selected 1 1 N N NON
1, 1L Tl ~N~N®2N \N N from MO N N ~M 1Q

I\/EZN' N~N H2N O MeO' N~N o N>\"
IN /N
HsC HsC
In some embodiments, R*is . In some embodiments, R*is

In some embodiments, R' is selected from 5-10 membered heteroaryl, and 5-10 membered
heteroaryl substituted by at least one R®. In some embodiments, Ring A is 5-10 membered heteroaryl. In
some embodiments, Ring A is 5-10 membered heteroaryl substituted by at least one R®.

In some embodiments, the 5-10 membered heteroaryl is selected from pyrrole, furan, thiophene,
oxazole, thiazole, pryazole, pyridine, pyrimidine, quinoline, isoquinoline, purine, tetrazole, triazine, and
carbazole.

In some embodiments, the 5-10 membered heteroaryl substituted by at least one R’ is selected

1

/@ N/N /N /O\ /@
AN

ndF3C .

from NC
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J~~ NI-12 DHO~,/ - ONC, NONNN NONII MO ~N N

NON MeO NON N McO-N~N MeO N N I/ CH3 0 HO ~/ N~NH2N
wO 2067283+ Cl ~N~N |~ ) JL Me2N N O MO N OVeprtE@BN0LH03975
C NC 1L rrrr d A\NNH and d \NOPr. 10 WO
2006/ 072831 PCT/1B2005/ 003975 -13 In sone

enbodi nents, the 5-10 nenbered heteroaryl substituted

by at | east one R5 is selected I | NON NON N N Me2N N

N MO NNNN Maty" N-12HZN O MBMON'N HO NH O 2 NC
from, NONMONNNNNNZ2N'"O NMOWN, G NNIL
Iaﬂrsséorrﬁg Jnﬁ)oy rrn%rﬁs gnn Og ﬂ)e merﬁb@e%%&@o?& sutog? té‘tH{/l a? Il’gaﬂé)n?\'RFg selected
N N~ B-Ra HN5R1VI wher ei n: Bls-a bond, |

- CHREZON - O- @fﬁ“ vvhere/lm is Hmr%ics alrk%
H:;CJV\CH;;’ \N)\C!’ X )\ , ’

from FsC” N
]
1
N/ S
W,
N
In some embodiments, the 5-10 membered heteroaryl substituted by at least one R’ is selected
i
! N%\N N :
2~ PN S %\
N )'N\ Me,N~ N7 N Sy
from HO , 0 ’
]
1
]
' ~ H =
1 N N
NN < MeO” “N” N NZON
« J\ MeO N N H MeO \N N
MeO” "N D N \)3
CHs (o] ’ HO ’
i
/:\ i Né\NHZN o | i
NZ N NZN s NP N N7 N
~ | ClI” "N” °N g )'\ N
Me N~ "N "Cl ~ MeO” "N” “OMe, . Me0” °N” eI, CI” °N” TCl
: 1
KX L
|
N
CI” "N” "NHy 5nq Cl)\\N)\OPr_



Rt is selected froml | Hs | NN~NJ <NNol ~N~N
<ON ~JCINN=JJJI1I0SNON NNHNNNTIII

wO 2006/07283N ~N S -N N N NOIN ON, ~N N "J ~N N BCT/AB2005/003975
~J ~J 1 1 JONNNSNNNUNII I 21 1 | NON NON
NNNONHN NI NNNNN~JJ 1T ) NNNN-~N I 1 1 11
I NN N/ N/ NJIN | J 1 NNand NNJ and Rl is

optionally further substituted by15R5 15 R2 is
unsubstitued C-C3 al kyl-,73R3 i s unsubstituted Cl-C3
al kyl, or R2 and R3 forns aring selected from

OB S5 P SN DR BB o e g e

R5 is |ndependently R'; each Rx is |mdependently
~(L'):(Cl-C6 perf|ugsd\t]w|), Cl- 6 aléfb& C2- 06 W\
al k C2-C6 al k | I - (Cl1- nelR, (C3-
cycl ;&NI) -(Mfe")(/fg%"é)ljk ene) ?@Jﬂjx e ( Q%\)N\
Mt ers ) optiongh bstitutedo 22 Cfe :{:>
al kyl, - hal i de, -(W1)nCN, - (LI)m (O Rk,
from _ (LT YOO ORk, - (LI) me(O) NRkR , - (L1)mb €(O) SRi, NC )
-(L')m ORK, - (L1)m OO Rk, -(L1)m OO NRIRK, -(L1)m
mN(Rk)C(O)RJ, -
1)

. L")
(L)ITNCRK) C(O) QR . - (L1) NAM -(LLynO- L' - R
MeOK, N R1-L1 , -(L1) nSRh/’ E %nOS(C»Rk -

(L) NRJRk/L m $( 0) 2Rk,
- (L) (O)2(Rk or - erein each R
and BX is,indep&h ntlyarH (}| Cl al kyl or Cl1-C3

park &rother éhadoliitlent, 19 curfent@vehtibi provides AR omisiRd dFifdrhagen
forms a 3-4 menber ring selgcted fromaziridinyl and

azetidinyl; L1 is a bivglent radical selected from
-(Cl 10 C3 al kyl ene) - =4 gycl oal kyl ene) - (3 4
menber het erocycl yl ene\-_I[ - (843 al kyl ene) - (C3

cycl oal kyl ene)-, -( | oaBkyR%ene) - (C1- C3
al kyl ene) - (Cl C3 al kyI ene) - (3-4 nenber
5 het er ocycl yI ene)- andR-(3-4 rrenber

het erocycl yl ene) - (C1-C3 al kyj ene)-; Ra is sel ected
Whereflrom (C3-C7 cycl oal kyl ene) - phenyl -(C3-C7
cycl oal kyl ene) - (5-12 menber heteroaryl) -(C3-C7
C\RF B BPTIEyICERe)-Of oMb bpBB R BEoBFoesAYy 1 ) and - (C3-C7
c\liscalektyeiney) - (C3- C12 15 cycloalkyl), Ra is

optionally further substituted by 1-6 groups selected

fnomoxo nd R'y ' each m-|S|ndepe dentIyOor ;

o A T G <f

\ N N \ /) \ /) ) \ )
10

<Z]Q <\§f) <f) f) Q@ Q ()

1
) - @ IR
N N\N ; ~N N N
b OA ;O SO O
1
]

NZ SN
) N ) )
and
R'is optlonally further substituted by 1-5 R,
15 R? is unsubstitued C4-C; alkyl, Rs is unsubstituted C4-Cs alkyl, or R? and R® forms a ring selected

from unsubstituted cyclopropyl and unsubstituted cyclobutyl;



10

15

20

25

or a pharmaceutically acceptable salt, solvate or
hydrate there of. In one particular aspect of this
wentmdzsnt, and in conbi nati on of any ot her pacriBbi003975
aspect not inconsistent, Bis -0-, R2 is
unsubstituted nethyl, R3 is unsubstituted nethyl. More
particularly, RL is 20 selected fromN cQ cQ <XJ, N
N~ ~NNNxJ-JLN N NNNN, NNI NNWNNINI
N HNJ J NN~~ NNNN-d4hd N NN . Al so nore
particularly, Rl is seleced from :]j NS/ IAN ~N
/' J S NNN and NONN25NN
an%&gﬁél@ b%p?%% 831 PCT/|B2005/003975 -15 In
a8t s wa?&en?ﬂn’rha# as(Fete PeFiuoil: iRl nEnts alkeny: FriCe alkynyl, -
(Cr-CeakdznelatCe0 apfloagigly, -(1+108 mlkpene) (84| nsambarsiséarecyclyiodptionally substituted
by 1-b MG SGH gt)m -hdfié, S—(L)Nl'd'N -béb)hmSdub,§b(d)ok*€d(Lr;§-btmNRle AL
a4

coff (LU PR CERORB R G RS fddoor -
L NRICEDIPRI. Lo NR >m@ 'NrQR Namn NE- mOFr\u -(ND-SRR wnmomk -
(L) BLONOR, J(L' N SOMNRRY Lo SOMRY) (1Y FNORIRA o ~(N') INS(ONNR'RS, wihegeinlach R
and R’k l\el. INieBQndentrQll-ﬁ %H”Er §3 Qﬂﬁ b @1!-& %EJﬂNoroaRyl o Rsﬂdqmoﬁ%ef dafdnitrogen

o 4T AR AR RSt PR o oo
Cs aldgmelt difs-Gevcloniindatielrer(®-4 meTepel Metewrtslyient) om(@fCsafiylene)-(Co-Cy
cyclodMylRRd)-, R81-CJ &ubakyleasRert; alk}ibhelpIC -TrKASheg{ BN nemibed hiterocyclylene)-

and (§ j%n%&%gr%etel:ol%@lm&{)gb gs a?;@l%ez ne- phenyl,

I het er oar yl) agg b
cFotﬁ‘%& | B3-S4 crisideneheRY o dfEly | oyclogiylened-(5-12 member
heteraapf)i o®aiCh ycytloalityleae)-(8-db shéntbat ddtetppyclyl) Gagr olFpS: wyebatyensdt(Cs-Ciz
ycloill(y@ R® @%ﬁtlﬁal flifther SMBYtRItADY U6 GrUR dedecteditonh Sxo20d RE iR
K 3 LN 2 enden grejn t he stereochem stry indi cated
he? TSE l?esen 1hat the two substituents of the
OFanV@P@B%WC@ﬁ@b'eiﬁt g\eieer Bydete theips’ Ra is optional ly
f un brieeartisuwdd atpebtLlf evis dmpodimént, gnd npsmisisdtiot tfedy btheypartiouter aspect not
mconﬁsq /B is ?’W i Rh SRRk rtlyR RE Yo unglhb%tltﬁg@h%@?lh%rébérb'cularly R is

cate herein represents the absol ute
Se'“@?@‘?“éochem stry at the carbon

«f) <f) «f) <’f) Q@“ Jﬁ” &I\

”‘“A\“ @ \)“ - Q\A ) C@

. Also more particularly, R' is seleced from

N , , , N" and
5 ! !
Z N O B Y N
RO (f)
x> P P
) and O N™



centers of the cycl opropyl ene group. In yet another
enbodi nent, the current invention provides a conpound

wohodeprrmssia VI I, RZ sNR3 NBRa HN Rb Rl YOriB2005/003975
2006/ 072831 PCT/1B2005/003975 -16 VIl wherein: Bis
a bond, -CHRt, -, -0- or -NH, wherein Rt is H or

Cl-C3 alkyl; Rl is selected fromH <jNfj <:111> N/ |
<J~J~JJ 5N SNHNNN(r) NNN S~NNONNN
<X> NO~NO<'<f J dN N-N5N NON NNNN-"N/ I NN,

N r- NIV NNNJ\ ~~J HNCJ NNNN-~ c¢cJi N/ ~NN

’In S er [an gm%r asiecglofgg en%ﬁgﬁirﬁjanh h 0%91 ||n£)cBﬁl|o z%y @E%ﬁﬂéumr aspect

subs unsu
not msenﬁ'ytlent 3 -N§- (A SUpsPPRiREon s %?%ﬁfrf“tedoff‘etw Hioee hegioularly, R
is seldofio@ ring selected from unsubstituted cycl opropyl

and unsubsmltuted cyclobuty Ra is:selected from

nmhe oh oaryln :
2 2 32 =N
ﬁmﬁfﬁ God o éﬁ g@f < &mber

sel etted from - (Cl C3 aIkerne) :
cycloalkylene) Ikylene) (C3 CA

'a
N\@yshoalkyl clga?kyﬁeneyﬂ( N
Q/Qr%w engiN,__ alky Z 0( )
5 a ylene) a d Ra IS op |onaIIy f rther substirtut ed
by' 1-6 groups seleted fromoxo and R'; Rb is -(Cl-C6
ene)w1NRPRI wherein each RP and Rl is
[jti::gpendently H Cl1-C3 alkyl, or RP and Rgq forns a
meddeord iR lIany R lylse&féaiframm ng 1-2 heteroatons
sel ect ed fron10 and N, the said 3-7 nenber

-

' het er ocycl| yI | |onahlynfurther substituted Ry 1-3
N7 p t1N e\nn Nal B gack” SN
\ "y He en q;% 2 Rjizgzﬁibedézggntﬁy e U _
N-(Ll)rﬁ(cji 6 herf uoa|'i%y|j\' c1-66 A kyl N and
.alkenyl C2-C6 al kynyl, - (C1-C3 aIkerne)n1(C3-CA

cIoaI yI) -(C‘ c3 alkylene)n}(s 4 menber
rocydN yl )/ogt tdnal |y substituted by 1-2 C1-C3
L)rrh 2 - (L1)nCN, -(L1)nC(O RK,

(L)an(“b) , - (L) MO NRKR, -(L1)m (O SR,
- (b 2hatERkarticulat dspeat GG Rbodime (it dndrinDQMOINRIRY Rkany_o(hgg_gqﬁticular aspect
10 not |r%@%iste R4 )sr8e Rk Rom —&yblabr&ymﬁgh')eﬁ;ﬂl,O):Ribpropﬂ&]e-(s-12 member heteroaryl)
and -~ ro e 38%2)% I'_hﬁc&[big @ I&E%p%%]%ﬁz sut_)s(ittjzcle)dn?y 1-6 groups

selecge @}”RIQXO and RX. More par’ucularly, R® is selected from

O o0 D O N
WO W AW A

and ,
wherein the stereochemlstry indicated herein represents that the two substituents of the cyclopropylene
15 group are trans, R® is optionally further substituted by 1-6 groups selected from oxo and R*. Even more
particularly, the stereochemistry indicated herein represents the absolute stereochemistry at the carbon

centers of the cyclopropylene group.
In yet another embodiment, the current invention provides a compound of formula VII,

5 Rs

0 Ra
5~
Rb
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(L))m S(O ORk, -(L1)Ym S(ONR Rk, -(L1)nS5(0O) 2Rk,
-(L1)m S(O 20Rk or -(L1)nBS(0O) 20Rk, wherein each R
wandoeRk2438 | ndependently H, OH, Cl1-C3 al kyl or PCIAER05/003975
perfluoroal kyl, or R and Rk on the sane nitrogen
forms a 3-4 nenber ring selected fromaziridinyl and
azetidinyl; L1 is a bivalent radical selected from
-(Cl- C3 alkylene)-, -(C3-C4 cycl oal kylene)-, -(3-4
menber heterocycl yl ene)-516-(Cl- C3 al kyl ene) - (C3-C4 WO
2006/ 072831 PCT/ 1 B2005/ 003975 -17 cycl oal kyl ene) -
- (G- cycl oal kyl ene) - (C1-¢3 al kyl ene)-, -(Cl1-C3
al kyl ene) - (3-4 nmenber heter ocycl yl ene) - and -(3-4
Wherﬁ%rrber het erocycl yl ene) - (C1-C3 al kyl ene)-; and each m
i SB isrdemk FRHR)t, Q- @ 8-, dherein Rais Ip et ractylt | cal | y
acﬁque@g{eeﬁgﬁlt sol vate or hydrate there of. 5 In one
parti cul ar aspect qf t he enmbodi nent, and in
con‘ol nat| d)n of ﬁ ther par‘tl cul ar aspect not .

peNtl c%l aNl'y, tHe corrpouﬁ'd |N5 no IessNthan O°/cl\l
enant| omerically pure regarding the S chi ral center

anotsper art cu r ascpec of the d| rreht an |n
onS| an unsu h))L/RS

|s unsubstituted nethyl I\/bre bartlcul arly, R is

'sel ected! from/(zNLCX) <X) <Dl | > <X> \ N NN NJ N i
N NN N N NNNJ NV SN
ahdw re par a‘lyHNwew roi&%@ ,N
'J~I I s b cx JJJNINHN ,

N I'N NOI"NN 15 NandONIn anot her particul ar

NZ qt and in conbination of any
< hlg/[ artIc sp Ct'ﬁ not inconsistent, Bis -NH,
s unmsu N |tahgedl Ybnd R3 i's unsubstltuted

rtic ly, RLis selected fromO~ N
lsop néflymrth/brsﬁbpcatt”)y*J QJL NNONNNSNNN

R is unsubstitued C4-Cj; alkyl, R; is unsubstituted C4-C3 alkyl, or R? and R® form a ring selected
from unsubstituted cyclopropyl and unsubstituted cyclobutyl;

R® is selected from —(Lz)m-phenyl, —(Lz)m-(5-12 member heteroaryl), —(Lz)m-(C3-C12 cycloalkyl),
and —(Lz)m-(3-12 member heterocyclyl), wherein L? is a bivalent radical selected from —(C4-C; alkyiene)-, -
(Cs-C4 cycloalkylene)-, —(C4-Cs alkylene)-(Cs-C4 cycloalkylene)-, -(Cs-C4 cycloalkylene)-(Cq-Cs alkylene)-,
-0-, —(C-C3 alkylene)-O- and -O—(C;-C; alkylene)-, and R? is optionally further substituted by 1-6 groups
seleted from oxo and R*;

R® is -(C4-Cs alkylene)—NR"RY, wherein each R® and R? is independently H, C4-Cs alkyl, or R
and R? forms a 3-7 member heterocyclyl containing 1-2 heteroatoms selected from O and N, the said 3-7
member heterocyclyl is optionally further substituted by 1-3 groups selected from halide and C4-Cj3 alkyl;

each R® is independently R*;

each R* is independently -(L‘)m-(C1-Ca perfluoalkyl), C4-Cg alkyl, C2-Cg alkenyl, C»-Cs alkynyl, -
(C1-C; alkylene),-(C3-C4 cycloalkyl), -(C4-C3 alkylene),~(3-4 member heterocyclyl) optionally substituted
by 1-2 C4-Cs alkyl, -(L")mrhalide, (L"YmCN, -(LYarCORY, ~(LNm-C(O)ORY, -(L")arCOINR'R, (L")
C(O)SR!, ~(LN-OR", (L") OC(O)RY, «(LN)arOCOINRRY, ~(L")m-NOy, ~(LN)m-NR'R, ~(L)-NR¥C(O)R!, -
LYa-NRYC(O)OR! , ~(LYm-O-L-NRR!, -(LY-O-L-OR¥, -(LN)NR-L-OR¥, -(L)-SRY, ~(L"m-S(O)R", -
(LYaS(O)OR, ~(LN)m-S(OINRRY, ~(L")r-S(0)aR", ~(LYm-S(0)20R or ~(L"),-S(0):NRR¥, wherein each R
and R" is independently H, OH, CCs alkyl or C;-Cs perfluoroalkyl, or R and R* on the same nitrogen
forms a 3-4 member ring selected from aziridinyl and azetidinyl; L' is a bivalent radical selected from -(C+-
C; alkylene)-, -(Cs-C4 cycloalkylene)-, -(3-4 member heterocyclylene)-, -(C4-Cs alkylene)-(Cs-Cy
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NZ NNNNNNNI NNHNC T NN, I J~J~1J 20N

~N N Nand NN Also nore particularly, Rl is seleced
wonew 0332006/ 072831 PCT/ | B2005/ 003975 - 18 N~PE8TAB2003/003975

N<INI /NNI ~N~-NNONNON SNNHNNN ONN and

(r) NIn another particul ar aspect of the enbodi nent,

and in conbination of any other particul ar aspect not

i nconsistent, Rb is selected from -CH2- N( CH3) CH3,

- CH2NHCH3, - CH2NH2 and pyfollyl. 5 In anot her

particul ar aspect of the enbodi nent, and in

cycloaligfeheé) ACh-ONcydbalRie) AL NES alkpBRd), Q0}-@f all@ﬁ:@é‘)Qi 4 mBRber h?rtgrocyclylene)

d- Q%Eﬁk f4 om phenyl, 5-12 ne

on qﬁ roary Femc?sc'ﬁ% n@h@ 4Ik?'%ee?ér ocyclyl and 3-12 nenber
yEf I'SR \Aebengently 8okt i onal |y fut her substituted by 1-6

ora Pgwma@stlcgw agedpiatilefsalt mohaser BywhtRhere by yet  anot her

enb et garibliar dshtRt & teleRBbdih&hY. @R inQRBmBIRRY &%ﬁy 8ther particular aspect not

mcongﬁgﬁ :B;gﬁﬁ%ul %ﬁlth n%%?lsfhaif:ong 6% ﬁmrfor%%g ﬁ,éaﬁ{;empe[r ﬁé%e c];rbon More

particyarlyr tae, eompaynskis nqi?ﬁsmaa\?i)"@ arantiongedlyraie (paardiag the S chiral center.

Cc dmpothet paptitulacaspat dfshe gnbadiGentod ickombinstlde of dhy Sk PaRicular aspect
not méﬂ?ﬁgst@nt PHRLERGE %tdn%gﬁtMeoqﬁ&ﬁ}ptRagl Lﬁs&@ﬁtutéoe%eth)’l nMXrgi)articularly, R!is
ther enbodi ment, the current Invention provides a

% d of treatlng a manmal i an di sease condition
dlated by protelm ki nase :activity, conpri sin

<\ m /Iht g\leCP y i cal \K\
ot oln [l hy e g
SUI vat e of the nvlnti oR. ™ one asPpect 15 o Nt h| SQ/

embodi ment,, manmal i an di sease condl t |uon i's tunor .

N"‘le owth Rr now i" not her \N
di I E cyrr in p oV d?i}g
uI gltqe tﬁ:tJN‘gN pr ’l|< € N

I Si ng_gontactin the protéin k| nasé with an.
Also "éqg;gaétlcf’legggrfﬁﬁ‘?ﬁ"tegfr°rg conpound, or pharmaceutically
1 accept abl e salt ~solvate of any of. the invention, dno

ong aspe f N Na d| nt,_tha_ pratein ki nasp\l S
N/M ot {1 glsed f ; Ne §Nt e O
ch| szr OW pJ i c

cpnpr|3|ng ;any of the conpounds destrlbed hereln and
~a! phar maceuti cal | y acceptable carrier. Exanpl es of
f;ﬁ&m c StTiii ons are descri bed below. In sone
\ ’gﬂodl A he present teachings provide a nmethod of
afithg abNor nal ' cel | growh in a manmal, including
a lInanainsr phricilanadpba df tﬁ@éﬁ&fohﬁﬂeﬁt,@hn&dfﬂoﬂlbiﬁ&t@ﬁ bit@y biferlpB@cular aspect
not .nd&ﬁéﬂ?&?ﬁ quyNISPf R@Qlﬁg%{i‘t@(e@ﬁethﬁ Pﬂﬁ%&@&&%‘& llngtﬁ\}l More particularly, R'is
conposi t1on of present teachi ngs n sone
selected 155 i ments, the abnormal cell growth is cancer,
i hcluding,, but notilinmtedito, lung: cancer, bone .
<féﬁper6N:E$ﬂ re@ﬁmw, ﬁngf the Ay
hegdd Qr_hec angou t r ano
u’t‘%rl n@ cah/uéer OVN.HI an® cahlc);r, recN%I cancer Ncanc%r ,
of t he anal, region, nstormch cancer, .col on cancer,

[east canc r, utecipe c ce cing Y
O i R T )
CI no th | X ,ql no 2

car ci noma of the vuI va, Hodgkinh's D| sease, can@gﬁi of

Also mopfPagic e UisseleceHi®t of the smal | intestine, cancer
of the endocrine system cancer of the thyroid gland,
cancer of the parathyroid gland, cancer of the adrenal
gl and, sarcoma of soft tissue,

selecte
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cancer of the urethra, cancer of the penis, prostate
cancer, chronic or acute | eukem a, |ynphocytic

woyoploras, cancer of the bl adder, cancer of tReTHBZIN®E§03975
or ureter, renal cell carcinonma, carcinoma of the 35
renal peIV|s neopl asns of the central nervous system
(CNS), primary CNS | ynphoma, spinal axis tunors, WO
2006/ 072831 PCT/ 1 B2005/ 003975 -19 brain stem glioma,
pituitary adenoma, or a-dénbination of one or nore of
t he foregoing cancers. In sone enbodinents, said
abnor mal ceII gromﬁh |s a benign prollferatlve

v di sease |'ncI in not | | mted to,: psom asi s
IC| hy erfﬂ /t er | NS "JEN )
K tS/l ug ri se
Nadmi m%t eMNing o he an anmilint SKGﬁJe ,
nmore substances sel ect ed from anti-tunor agent S,

sis agents, signal transduction
f bi t@d antiproliferative agents, which
m)Ju rentogether effective in treating said
abnor rral cel | . Such substances include those
eeBans

. diRBekRFHa TEEABHINGE 1 GEFOYPOgTETy Stpigericir spoc
not inGOAISSTIRS s selpBedBIrB &EHI-R(CHYOHAOLIRBATE;, -GNENBAE Do)

004 3B1h3PpartdGaiORp st 6% enEiMBHt, %%a @17coﬁ15ﬂat\9@of Q1Wot%8r7p§ﬁlcular aspect
not lngﬁgstgﬁt%l §Q'e I %ﬁ frgrﬁ pl){grl#lcg] 12‘?l rl;member i(ieggr%)%}’l %t ﬁ mem%%rehetero%clyl and 3-12

membeReyelof Iy 'Sagféﬁ@'@ fLI“i*?é Maféut?ﬁ ttthﬁ %oqpﬁfﬁ'qsreé Fpg oxg g5 R*
exarnpl enothencanbadikentothd deentvietenticBSprevidesl a gsarmaceutical composition

compyg,r@kglC@,%élggof\{p,g\meetlopl ne, vi ndescijne and vi ncri sti ne;
chondr i

chi ne
oS8y PRIy RS P veaucHPIes; % Phmgcsuticsl compositon
compgigiig@sprpeuRd 9fthe inyePiion anda pharmaceitioall peseptakiesedises such as
t a:xgaét anbtp@Gnibb@melt) the daeet la\)eﬁilon(p_l'_ca/}tﬁi @Imigthod of treating a mammalian

disea c&kd[tlg’n Cvﬁlﬂﬁﬁnﬁ/ erﬁopq 39 % \}tgl Mh%ﬁfﬁmagm &Et@?ﬁﬁ' to a mammal a
&

erlvatl ICI ne,

theragediifaly st eﬁB‘PH&SPfraeS?giP%””d a*i"éthh‘fri}ﬁ Pyﬁ’? ‘yPT ‘ﬂ%Pkﬁ‘?ﬁ‘F‘?”c jilf one aspect
of thiscaptbodjinend, reananiwliarodisedss, copditph isT@nal gfolviner d@emalypelynroltﬂamlen

( geye bkt é\‘ﬁ’c)odm@ﬂtr ih@&)ﬁ‘éhtfhv@ﬁlﬂn Bﬂoh@éﬂéﬁﬁé%od& rké’du@ﬁrigﬂl‘ib activity of a
protenﬁ%%n%e bonPPQISIn% cg‘nn%) |r{g tﬁe %E?ehnalflnasé wﬁi? %r P:Qgctl e amount of a compound, or

Phamﬁp%%éﬂ'y chﬁﬂa@ea?a@o%"%t? Ef prgEtha é“’?’)él%%tl 'é)?“%FSPﬁ@zQF @%)emmd'me“t the
proteiil kidase tsyech AXa exagedi dmese. 1, 4- di car bam c acid, 2,5

- B Séde BRbdatteR! the %ve@en‘ii 'te@&‘f% s p |@$ BB{elrms‘c%Ltﬁ:El composmons comprising

o of B St bl A0 R TR g of s
compesjtanoie Agshidell bedekoxor ubi ci n, cycl odi sone,
dilmsdmetsndgdimerdts, tiel presérhtw@bmb@ PRVide hepmod df@BatingrhnomaCde growth in

a marﬁr}n l%%ltﬁ?ﬁ%%gﬁé?@@ rﬂ%’ﬂaét%‘/ SJH‘F}ISIE:%B&&) %y%rgq!g gq:.[l]rﬁéej E‘ngrélmal any of compound or
pharmaceiicht ERPHIeP ofdhe Preseridsaciidfedi one, pi pobr onan,
padm femep apigadiments pihe chyad@aaitcell orowihS¢ aarder, inelpding, rboweot limited to, lung

cancek, Q)Bﬁeaﬁh@ |ancréahé &n8&P 3skin c&rfcéreéalﬂ?/ér Sﬂﬁeﬂﬂaaﬁﬂ r’(é@k cltbr6id or intraocular
melar}?marlﬁgrﬁm? grlljcgt %(/arfa{l cayrm%r re@?gano;(%ga(ga&e )[ aansln eg|o L Lﬁ?ﬁ'aCh cancer,
C°'°“c§?€¢%h@§§ﬁl‘ _cenpﬂebrlggpﬁyqamef r(@gqygméepf the falloplan tubes, carcinoma of the
endorhaiiuny | caiginbrad @K yhe - @hixp careihdma ofi the @8gnar earcidema of the vulva, Hodgkin's

Dlseagc,2 &Eegé%tegydh%é c%gtfeﬁ oidthéjgﬁpa'll ?h'té%{u%e Ea{ngéflo} %1; eﬁHot:rr ng%gs'téllﬁ cancer

ni tr osour ea car bazi ne,
of the (it g

oo ] 5 BUEI LGP, S PhP BBV B DR g dhson tssue,
cancea of thectiétre.oeanbrarmf e, penisc brogitte Spivarnrchienic of ok feligkmia, lymphocytic

lymphaRbg) BaHcambor tHelblaader Ndakiset b, theSiGdneRoRUBdterNRn 84l ddiinoma, carcinoma of the

renal pel \? S Re@{agrg t?fttf{ er%ga? lléermogg%gtemgg@f qrnugi gg\lrse{gn:\ﬁAhem% )/SPIB%! Ia)rg{se tumors,

ar abi nosi de, hydroxyurea, 2 [ (3hydr oxy- 2-

pyri nodi nyl ) met hyl ene] - hydr azi necar bot hi oam de,
deoxyf | uorouri di ne, 5-hydroxy-2-fornyl pyridine
thiosenicarbazone al pha- 2 deoxy 6 thloguan03|ne

. = o - 1 . ~ N
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tetrasodi um salt, pyrazofuran, trinetrexate,

plicanmycin, actinomycin D, cryptophycin, and anal ogs
weuads/ass3icr ypt ophyci n-52 or, for exanple, oneprof/iBives/003975

preferred anti-nmetabolites disclosed in European

Patent 40 Application No. 239362 such as

N-(5-[ N- (3, 4-di hydr o- 2- net hyl - 4- oxoqui nazol i n-6-yl nmeth

yl)-N-met hyl am no] WD 2006/ 072831 PCT/ |1 B2005/ 003975

-20 2-thenoyl)-L-glutam-¢9acid; growh factor

inhibitors; cell cycle inhibitors; intercalating

brain %?r'taf;lg):rr%tsélt(u: aByrafdgé(o exagg)ciom)maqdr Iof%w 8} rﬂca’ggﬂhg) %ggmr%éancers In some

eron,
embo@mntwalﬁwb@rraﬂwl @rawth Gy RianRIRIFPratike figTagm dreligige, but not limited to,

psoriakit,aBIY fresidtic BypertofHy oeveatipsi®€ anti - andr ogens such as

Cﬂ?&%ﬁm&rﬁen’t %‘tl]%d Guﬁl’(her comprlses admlnlsterln to the mammal an amount of
e o e T e PO il

inhibitbye, and Iant@rpéfﬁramye agerys, which hreoustsiei togsthep efiective dnf(Ratingi sald agpormal cell
growﬂ$ efIRh 8liRtaA@s indRddthodeliRclbstd in/P CiLRUbIiREIGE ANDD0/BE7 16/ WO 00/38716,

73@?19”9\75 o?/%ﬁé \/@BQioBQﬂBean;(ﬁ% Swb %)3%00@9’0@37107 and WO

roti enase Inhibjto
00/38(88aife pigclosyigs 2fiwhisp A5 HNCRRYEEd BTein LRSI E: gt“e'éﬁ'&"eéﬁx 11
( Erarhmesof greifiase agdnjs inchide hitetio inBibitofx angxerare vfica gisalpid ferivatives such
as V%’tllhé wrioFéWn@' tv@&e%mhé‘ CJanﬁnc@ﬁlnEBMM ( @o&entied) halichondrine, N-

benzoilg rr\j?@? gr%(el hegl eljhe{ COIChICInI% %821( I dglgst%‘:f)éqH%aS/ ar% ne Lir?ﬁ? XH% tgaL%f(gﬁch as taxol

el hase
pach’wbasﬂq@tawum%ﬁ@a o"-ﬁ%l%édﬂmeszlammg)g@fy'lgwa@etﬁ27@%%' derivative).
thiochblphidiel, Sityedgistdile, ehipakjde 1rB@m)rexalel azath@anne Fbrewrtcil, Appdineceebinoside, 2'2-
dlﬂuo%peo )%;t%gé?g%%c@ablgé' gdﬁgmy]:%l ahd 8n1tar%ﬁ:%7)AlkthHgoé§€ﬁQ for R4 cis-platin,

st e
cyclol@84dEB6:1.6- d(?gtmtm# Faidd 2.FPanbigf '?7-"2'9}’[) 3163@9? W@ gsten ggigeiquone), 1.4-
bis(métRanBduisyed)pbiagelst  ®Buiiad 9989, WRUEBLIBAP15 chipprddddns he dclomesone,

cyano%%ﬁ?ﬁlko rt&%ﬁﬂ %g%%ea g %T?’i%@%la(:tﬂ&blﬂhé&%ganp‘%gﬂfan@ mitomycin  C,

S
hycanthgprsitayopat e ANO2BRBIP C 13 S sthe) Mot PWBPY'@I—?@&;%|d57ydf°°h'°"de
plpera’kfﬂedlol'@,gcﬁ)ppbrﬁuanopgammm espirotpddntoinc aubtad, te@@onpgdetraplatin,  thiotepa,
trleth)ﬁeﬂb’lhélén%ﬁ@durédﬂl MitredBn MAEA, . bR IobP)atnipe b hydadametidbBynitomycin,

mtroswagépg%g%@h S C cﬁéexﬁgélgr&tﬁyldﬁ,'og&%%dmitégcg?%%g%%?&g%%%sourea 1-

2- chlgrpgtb){l)ﬁs(ﬁ gdio ellc)yl) 11rgg)99 -urea, pCTblf %—Prgqr?ﬁg}y[)%tfpé?urea procarbazme
dacarbgine] G@bgedN mNﬁard-Fé!IEfddl BaBYo0AdE 1 8uch f ad ewbclerbefhagiine, TOGBhosphamide,
|fosaril\fr/gé gﬁﬁ)ﬁtﬂa Péﬂlo? buépgétr‘arf@étlhé)&dm phos%@ﬁ@%@&gzloﬂa e(nE:llténQﬂolamlde DNA
anti- n?ﬁﬂk?ﬂ%e[s 9@&2@‘6@ Ii %Il]leo?%:{]acn uﬁ osgmep%éaggysla%pphy}u%%&ulre 2-[(3hydroxy-2-
pyrin@inalireshyBnelhycsizinecatboihjopide at | ondeyfugariding, 4 GAVreRyi2demylpyridine
thiose@kbatond 2 alp£9Apoxy-Bliidg@shoSheat gidicaline Qlycinate, 863z28dBycytidine, beta-
thiog In@%%%g%ﬂ)ag& y gp%fgl%%gg) gu:fbg%l%edg n%t e@ycgé?&@emyde macbecin I,

ssue nuar

eyrezplgiGRR. PR bIne AETIERRT SOBBS RSTRIBHEG 8, RO 3 higgepoyyacenosine,
inhibifatsl of DIfmiditate synthase shev asirattitiexeti@ng paneetrexgd Wigodiumg Flefrr@bing figxgridine and

ﬂudartag\ﬁé F DIGORNA @rt‘t%eta?d’h@g %rreﬁQ’nM a?anGHh@ DBy Adihd) Béiadit, @mBopterin and

de“"W Qrg‘i/gsr”@ B Bf %?rﬁ’é?ié h(g‘f'g M Wose ?\i é&{ﬁnta%’onryp% kamﬂaﬂenzoyl] e
aspaiiio) béidh N 14-lRP-Eminadredy - aubazplinybmettyllgnainglbenzpdl-LaspasicAsid, N-2-chloro-
4-[[(2Edidin6pteiRlinghrhedy iR AR@BL-4dpartic Nde; 1solubiyPB3kerd/\Mntiid], dichloroallyl
lawsowp b%@ﬁwp ftgafEx dro-5- a%nd%%oﬁeg?te Nwﬁ'xolanondgwyl)lbzaspamc acid
easag g 3a PITHES. GEBS iR Siop I SRR - REPPAY b graose su as
cryptapppgiedn drs for example, one of the preferred anti- metabolites disclosed in European Patent
Apphgﬁtlgl‘[ Ks. (2593%i Hﬁﬁ gs QJ@@QZX)immi%@tﬁﬁﬂjoﬁdaﬂyézbhréﬁylMﬁiﬂ)&l&o«yﬁm’lammo]

r bamoyl - cycl opentyl ) -am no propi oni c acid

3-exo0-3-[4-(4-fluoro-phenoxy)-benzenesul f onyl am no] - 8-

oxa- bicyclo[3.2.1 Joctane-3 30 carboxylic acid

hydr oxyam de; (2R, 3R)

1-[4-(2-chl oro-4-fluoro-benzyl oxy) - benzenesul f onyl | - 3-
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benzenesul f onyl ] - (4- hydr oxy- car banoyl t et r ahydr o- pyr an-

4-yl)-am no] - propi oni c acid; 3-exo-3-[4-(4-chloro-
woherworygsbenzene- sul f onyl am no] - 8- oxa- bi cycl o[ BC2aB3008003975

ane- 3-car boxylic acid hydroxyam de; 3-endo-3 40

[4-(4-fl uoro-phenoxy)-benzenesul f onyl am no] - 8- oxa- bi cy

cl o[ 3. 2. 1] oct ane- 3-car boxyl i c acid hydroxyam de; WO

2006/ 072831 PCT/ 1 B2005/ 003975 -21

3-[4-(4-fluoro-phenoxy) -#enzenesul f onyl am no] -t etrahyd

ro-furan-3-carboxylic acid hydroxyam de; and

2thenﬁ53.rggt?a%§g %erl] e?rl | faact(éﬁlg argl ceell ?ﬁ'etu‘ﬁﬂblt(ﬁg llnYe%a g L?a%ﬁgblotlcs for example

adrianyeith prish kieemgcin; ﬁ@telﬂ"é’é°f§§@ﬁ#95mtﬁrf?&t“ ?féir?n" h‘?‘imfﬂeﬁ fefgrqple anti-estrogens
such 4¢Pl (tagoafet)hor, foraikatpld ententiogens resp e Sasqdes U di-cpeso-3-(4-

ﬂuoropﬁg: gﬂ% Féll)b?ﬁvdr%ﬁy- ngﬁyl §%lﬂt@8%€tﬁﬁ)proﬁel%nm) e@&ﬂh%njslmafeatment may
be acrbqysq,\kwqyge %Fl5nul amﬁui”s?céxﬁ ia Oéﬁ%)ar oef§1e u%dt V|dual cg}nponents of the

treatmemihi bi tors, such as orgam c nol ecul es or anti bodies
Anti- ar‘id‘b@&né@isnﬁbeht@ inbeice VB2 raepihettlloploidhasX @yhhhitors, MMP-9 (matrix-

metal|&ﬁggf IlQMMbE}g?%ﬁ@Eég& cyckﬁ%g?r%%% ﬁgygmoégneiémeg bSGRIul COX-I
nigr g AL EERER PGSR P PS RIo Tl Ba9Pies Ghlger mati
metall M teiig8é ihﬂlblfois rp didciieh GOWRREI3B1 72, (PubBigy Octgyer 38/ 1996)3WO 96/27583

(pubhsﬁpou Rk hefb9§a Bltagedn Patent hPERAtion AadoAdoddred (fdaluf s, Pedry Muropean

Patentébggv??tz47l\{?g 84617:‘%5?9 Ol\c/thyer§% 1%993,‘%0 35?}:6'37 pﬂmslk?édt#e&?a 26, 1098),

WO OB(P51® (rublsaedCE BN P 19051 IV EEHRI9ID KP&H'S'qurﬁagbﬁﬁé3 SPeP o 9834915
(publish&CAIgpar1at 1@ds) 0O [Nersa78® (pkblisideviuiet &, 19Q8BA)NQ 98/804566 (published July 16,

1998),C %@éﬁ@&ﬁ%&ﬂ@‘ébﬁ@éﬁﬂ@ﬁ@) JulyBi :BXQ@@ 82uréd3ae tI'i’Elﬂellﬁgﬁfbllcatlon

ol et e e s
Octobé&t24t 19@9) WNe&%@@ﬁ:ﬁ@?“ShQQSMObeF 2JRETRE) @@)99(2%6‘1&(@&’%6(1 June 17, 1999),
PCT IREEABA4E Applicdlich REFPCTustisoM 18 Gidduuly Ser Bg8NEdrop@an Bétent Application No.

993025@1‘;@'@5 ﬂ%ﬁt %?i%@)c B%%%{ﬁa@-) ée%?’gg}(ﬁgﬂ%n In(HRieP ! bé@éeﬁ 1 (ﬁw June 3, 1999),

United=pigige j Reeuisional cpPicpliop rica, 60(1ue: @'g?l A e 985& \Hegdg%‘ﬁs Patent
5,863,049 greluddniastcey 28] 1989), HUrttére Stg’@ﬁ'p"g’gntt 5,861 .510/flsred yenidsy 9 r1999), and
Europ@a[n@atéﬁ?ﬁ&r it=B&0780 Bs6 EQJIISI%&@[H%I &, hau7)\\B) 89 4fdherein incorporated by

refere&%w Ihg&gﬁlgﬁ% /eEiL %%ﬂ?d\g\ﬁg ? ri’I]Jb? {/%E Itr%@éa‘!fgt éﬁgve Ilttle or no act|v1ty

inhibitigg, MPMPET 3Vigre Bisfeireth @ thf@ly?f sqeptlve[yg@wt W grylos 9 relatlve to the
other éqﬁtublnetsﬂa@dteD%e ploemme-1, MIAB8) VMEM| MKE-5SVEP-6sMRATeMMP-8, MMP-10,
MMPZ% f\s,@ﬁm #ed Novenber 10, 1998), WO 98/50356 20

i S heg Nove

gegrgolefl@ l\eIYl érm\ggoer{/g}]égﬂe §%Cb§3§1 3£ Eﬁﬁ gt @SDBF(? ta%gtthe following
compmﬂe nt 5, 88B- (Gm.@ro(nhg@aﬁd)eanshlfcgg (1Tgcgg9ycarmoylé;mclopentyl) ~amino}-

propiosicat %‘éldp at @Qio (5[4 (RRiorbDBer(okP DeeAndAuiggamidd-8-0k888)clo[3\A0]octane-3-

carbO)(yg %(flds h)ﬁlr 3 Re%)%?fi@dé%} %&V\Dbeél%é(%yel??z%ﬁéﬁlfonyll -3-hydroxy-3-
methy- amwmga@abwlm T, DR oSS PR PeTagpuonmine-

tetrah{RR6-Byrdres- caﬁhoxﬁ|998)acld VOn@IB/xgdB8  ( Alli4-Bilaoebhgrmmy)dpnyzenespifonyl}-(1-
hydroél%%ﬁamog7 | h d& lcl SJbﬁud AFM (4Lchﬁso phSRR)-berdatles\idnylamino}-
I she

tetrah\é‘qr% PYF %Fa%lpqxﬁlg or%gr ate grc?x%nXdree f er[41 % c% oto rﬁ?i{en#ox bef?z@né@hl\‘oﬁﬂammo]-
tetrahpdio-pyrast-3rcari@ifior asidanfyfrexyamidesofd: s |§Bb| 1[‘50(4\?3?—‘2 methyl-benzyloxy)-
benzenBluifétyl-8-hgdréky-8-meMyBpioelidiyd-2-eembokyic aci hydkixydatiden @-[[4-(4-fluoro-phenoxy)-

benze\[r?é%m&@- HP gro%@})amo?m JﬂetMFgﬁylmﬂﬁ’égngl%lc aégld b 84¥-(4-fluoro-phenoxy)-

benzenasgyfenyi-Hi-ysiroxygaEpamAe ERPYRsPYrap- %vmrﬂ%‘tl?@"'f’“‘%%‘{; HCPHafponloro-
phend®yy)bazymesuffdglaintelrs-ox&bicysioiidhlloctane-3Chbewir fErbydfeyamige; 3-endo-3-
[4-(4- fedld- 2ﬂKhQI‘ic!?(%f?l)enzeﬁés@I%%ylﬁﬁ"? A& RBLRE- blb%@fé[ﬂ% Ajtkahe-3-ShBkylRSacid hydroxyamide;
GW 28297 G axo Vel lcone plc and the nonocl onal 30
anti bodi es AR-209 (Aronex Pharmaceuticals Inc. of The
Wodl ands, Texas, USA) and 2B-1 (Chiron), may be
adm ni stered in conbination with the conposition. Such
erbB2 i nh| b| tors | ncI ude those described in WO

NN NN AN A A NSNS\ VAN N A=A A
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Provi sional Application No. 60/117,346, filed January

27, 1999, both of which are herein incorporated by
woebmroezsse in their entirety. WO 2006/ 072831 PCT/IB2005/003975

PCT/ 1 B2005/ 003975 -22 O her antiproliferative agents

that may be used include inhibitors of the enzyne

farnesyl protein transferase and inhibitors of the

receptor tyrosine kinase PDG-r, including the

conpounds di scl osed and -2d¢tainmed in the foll ow ng

United States patent applicati ons 09/ 221946 (fi | ed

1998 09/ 2 .
o+ RTINS Bria o RaE e bl eI 8 g o
pharmiaceytigsiy RcPRipPISSlts, Solatrs@)d gies Mﬁg‘é (filed My 22,
1 Bxd@hpleOd bigidd Ba3duction irbitédve uisde £g6nts hOAAN InhiBINBEIGFR (epidermal growth

factoﬂ%ée%%%?@s%on‘sfek | &ich ﬁug@ﬁi antxggdlesl B8P hntibdes, bhe mGI@Hﬁ%qu @re EGFR

mh:blBFs “:‘@I—sgvlggﬁull’] g{m{gﬂ-‘ep’? g MP]] f%%%r 18191@ orsBG?cg%rgg%;/ec q;?r u@n&ﬁors such as
organianasshies org@tlboglggtgyt bm@@:/t[[e]@rg@_z‘yeﬁqptor & eWﬁ@RC@_F@'IN (Genentech,
Inc. oL 8848 San BRhdigdcd/Adiforrld, Ub®d January 21, 2000); 60/168217

( féé&@lnm%ﬁlwg esngued grp 909)exanﬁﬁqn @\% 3&9%%]' l(p()Bllské%!dJuNEh)f 4995) WO

lcatl o

P
98/145§1o<e$b§ffwnépmaawaﬁtwgaap%%gmuﬁﬁﬁed SR 1S e Paen
5,7471398 (issued Wars® 1999). EGFRIimbibitingergents g[c}yde wrﬁmmtﬂim@dgo dife monoclonal
antibddit@ J2D% it dn@/EGERP2RLIS IndIenelsS BEmYWNchrpSIEBE bf NEYHHS New York, USA),

the céil npolur!ilclé 2[311 &%%&Era?&eﬁ%? %(PE{)JT?B% g%ehrlnggrlgg&hglmgblYIIS)@QA?e(R/Iedarex Inc. of

Anmageiiea NE refoeinb St OPFTiRg riMe"P'éér%n%fé@h'teh%% Riatien. gy Agrsey, USA),
VRCTG¥t0qVemtdct Reseashicod EGF ausibn gem (Séjagemine. lobidkhpiiston, diedszoliusetfs).

a%ﬁlnﬁlﬁwlfﬁ Q(Emale Qe kd 408 aglsﬁ%ees @E!Jen Inc of South San Francisco,

caf 8, 2ot B AR50 B 2R P R i vt e
descrﬁ?ﬁ@ i &l exampléy iy WA PR/A#d4Q, Gufished M*Yez%ﬂé?,gén'fCT Hestationgh Application
PCT/iBogbarde (fidtosay de 3899),bie dvo rosking 1B gpubiinad esgdst ox,i BEHNMO 99/61422

(pubhéi%@ 'D'eé?e%hroi‘ 159% %Jﬂn?éd %f% GDEljeJlt%%:%mﬁ? Q&@é N&%mbér%sl)ggémvé Be/50356

g B {5 o Srisd PR O 0t MRS TS o st
Patertt .886:026 issupd Marcio 3, 48R9), Chnited iftatdsRatent Hed2 B disyrgAugust 11, 1998), WO

oo/108iss pUBSRA RaLow. 1949y, ivad logsaodefpuBRfed Bedtdiser SLCIdoDNWO 97/22596
(publlshe? Eune%f? I:’)1'99 WB 9@/@9095 |gﬁ%bl|slkel§i%§ce§rrb§r :; (?%98%&/\% ?Br/@ﬁéﬁ( ublished January

22, 1538 Weh 994G RHAhos oiy 1989 0 SRS agredIaupn 22, 19), ol o
whichd&r& ihBriein| igodsoitea thly Gefererea rid their entinagyly Otier Eiampgs ofipgne specific VEGF

|nh|b|fii'°sf LReghsbe r(@*]ﬂan GRd) J?%rﬁl&ﬁd ‘W&hh orS WS EM.I\%F hB$ocional antibody

e e ST s Ll RS o s

from Rihezyms (Regiden Geleradp) MQMME@Pw%hﬁal@rW)t hin this
sp@ssd reeatdronhigrd, Cliohi 4¥5GWAB2973 ediRe Vediitomet fIE), aydTinel monoclonal

antlbidge-S-A-R-Z_OL 86\(}’%11%? Phg}&g{eg@cralg r{%dof i \&ogdﬂlﬁdsc heal \‘;t\ﬁA) ﬁ‘fdrzﬁclt@ﬁlreon) may

be aqministered in cogbipgtion Wiy e .cgﬂﬁ%@mpo?%'e SHBP2 KpPUREh e thee descrbed i
WO ¢dieet34 @bblishevisiantant 2ht1998), \WOrRS/35048i (pukdished dularidt 1R9L), WO 99/35132

(publSRdSE) |1§ 19 fw@éé?fmlzﬁ puBﬂsherd Jhdigr Mp@bé}e\t\/b@aﬁ 3780 (RBIsh& April 17,

1997)CW3 9%91 (pgél hed ‘{”P{?? egg)e H%nLgl%&%teseFja?e_n_ gii‘pw?%ss?ﬁﬁd ge%%mber 24,
1996}, ped Urat%SlatealPﬁﬂeyt Wﬁﬁ@r (seregd digr qh|2o?199@- gachipiyieh is Refein feqrporated
by reRfenéd R itPEriRy. Hrbmgedeﬁtoﬁﬁmtﬁtﬁrb @ekfill & thdy@edvat inyehtdn @re also described in

Unltegagtg%nf’row; | %W&.Eﬁ Nﬁobom 1788 3@Pdr|e‘éhj%ﬂué|‘;$§¢ 15886h8K Unfed States
oS RGO S PO SR oD OB L PUELREAPTED gpated b

referdncain shepentcéts where applicable. The 30 synmbol "o I*®
and the synbol"", used together or separately, in
conbination wth an indication of themrepresenting
t he absol ute stereochem stry, or an indication of "S"
or "R in the corresponding chem cal structure or the
acconpanyi ng chem cal name, indicate the absol ute
stereochem stry of the corresponding chiral center.

Y a .
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al i phatic groups include |inear, branched or cyclic

al kyl, al kenyl, al kynyl groups and hybrids thereof
weuels/0M332006/ 072831 PCT/ | B2005/ 003975 - 23 asPCT/IB2005/003975

(cycl oal kyl)al kyl, (cycl oal kenyl )al kyl, etc. An

al i phatic group may be optionally substituted by 1-6

substituents. Suitable substituents on an aliphatic

group include: 3-12 nmenber heterocyclyl, C6-Cl0 aryl,

5-12 menber heteroaryl, -Rakide, -NO2, NH2, NR2, -CN,

-COR, -COOR, -CONR2, -OH, -OR -0OCOR -SR - SOR

é%%e?’ant% rigﬁ\l&ag?r%l\l (%erzrymdﬁedditaﬁe i lbWOrgg:%tﬁe %%zy%!elf ne’syl protein

transfp@gerng Mftms ofthe f@&ezp’foatywme kipgep EPSFE @C'ad'%t e PgrPOUKIR 5!3?10390' and
claiméd inbtharfelloeilg Saited Sted et epmicdtions: 0o/E218 (av Dagrberoza, 1998);

09/45105t8°(f||ed18eéé%9r°£‘ 1% ”&/50’?16@]«@&1?@%1%/% 2%63“679/5@53&?% March 31,

o L b 5 S LB oo

26, 1999 |apdi the compoundedisptpised gngli ofainekdt i theg‘ol@gmgrélnﬁgrStates provisional patent
applidaidner aae1Bedoy | (filedRovehBeragoy h999); B/ 2o 1ne (inar Ddaehiest aay 1d99); 60/177718

(filed b%.iér? ‘Eb 58@9%0@%{%; s %gmbg%zggg)o%% 6072%%@% Nyh1, 2000). Each

of thevm'@go&g ﬁatérgehpllpgtlp%s 3ng a@ﬁgmé;?ﬁqnglappﬁatm@i |s@i@méchr>9Prate% b)ir?ference
in theimentiosty. het erocyclyl, C6-Cl0 aryl, 5-12 nenber
h%o‘ﬁ‘fp@ﬁtfo)fé of t@ﬂ@ﬁoﬁ%a@&lsoc% L@dzwﬂi' dﬂié“ adbhB WBSul i edatitd@bnormal cell

h
groth gr C nceﬁ 'rl'C%d'B%j tbu no Ilmlteé gu%n{%‘lts Xap‘ablg éih e}ﬁh?nmﬂ QrR%JnE)r |mrr]une responses,

such E@ﬁ W (cyt?g%Lc ﬂy@ﬁh%plte a@g@p 4) E@ﬁg%s ar}qézmgr ageﬁté ﬁf&gple o%tgqciylpg CTLA4;
and aitighrdifeativel kgentsi suet asliotrgr Snesyl i fratdin érelnffapasasintiibiterse oSpecific CTLA4
antlbcg:d%rsttﬂ;%an b% @edﬁﬁfh@pre@érk)ﬁk/entlorf |ﬁéltﬁfe$hot59d&cﬁﬂeﬂ ﬁ]‘ \GHibd StBdé Provisional

Appll(@a?rbqgﬁ 1 %?% Ig elrére%l{)%rg& 1%%}3’%'%5? E«gﬁm g{:%%srateé) by r%_’ferenceén its entirety.
c a¥rirsh oﬁemﬁs stated, thet Bll@vingateinsnusad dhihe sppcification apd gimsopave the
meanitg® AR cussddeiy. aVdtigbles defieddein 3his pestibd, isaal dsyRt X, raandaink ke, are for

refere%Q%\M&mhﬁy é%@onjonﬁ/oané BFé%h&?@angB haR ‘the’%lalfé%eamﬂ% a@ﬁay be used outside of

or unsu

ris GSFTRGFE SIS PPN &1 PR EToGE T e BN BRI B The
listingainGllis G&fdhitiahsk sectiagr ofUtypical Eypstitusalskiy leXxenmisneprd isoioh intepdddi te limit the
substitihidliainede EMHER GRRIP AR sb&ﬂ"béhaﬁ atdayini from3 to 20

Ca borc]edaherem ‘the sgrg%)ft—qg-l-lfy g‘blﬁg@%{mgd an?o %n&%%f%%ﬂ &ructxre of a

ere perms Ic or pol

substéwi @awyﬂ\at the atppotepWitiely [-be-olple i AAceS ys g\‘ib@ﬂ’i}{ Pﬁﬁ%‘ﬁhfﬁ tof that
substaiiterlt @28 e Pokdtios b sictHeti@biéculeSEDIt exrhige, XU e inynothetical rmiecale CH3CH,-

cycl oal kyl group are the sane as those described for

an al kyl group. a>anples of cycl oal kyl groups include,

but are not Iiw’ 6t o cycl opropyl, cyclobutyl,

cycl opentyl, cyd dxyl , cycloheptyl, cyclooctyl,

nobor nyl , adanéh 4 ,5 and the like, including
X migHt Ios tafinét weck 1§ or ¢ t her iaofhich "chleen sreqrietinent otirlboeyqlajthched to the
arbltrErﬁJ rﬁfnﬁ:erte? Fc?sltlgn £Q, héanSBaRES oﬁﬂmé phei %ns SHREREAYSthé fethjidMd carbon.

carbon 25 bicyclic or multicyclic ring

symeedvmgmoup\“\‘/\hafdel‘lﬂ)nevhar usear egetifer trhe siriglgsolemse without further

mdm&gmoﬁﬁeﬂnsgnﬁer% afe Q%H\kél &ere&ﬁm&ybﬁtﬁan@eﬁ c@fwhkiREapplicable. The
Ings has a ¢ np etely conjugated pi-electron system

symbEP(‘a'FFm e thé'\lts)tn{'b@u-tA P Niséctbbediey or sparaelpan osretination with an indication of

themcr@[Sr QG tt}e{‘lﬁ ofite! &?rleﬂﬂérﬂptw, or &Y %Idege)déﬁ){)lf +S” Céf'ol'?opietﬂé ebrresponding
chenyabﬁyﬁwarw% iR 9iemieal B AT PP gTe siporiEmsy of e

correkpaading ghirgigerderomat i ¢ car bocyclyl may be substituted or
Un'&mﬁd t*éi’ér@@ strg-ylﬁlcﬁa'fﬂ bfaH&NRl bf HeRtC, O DMPScabd®s iWhieh sranempletely

satur\é\qeﬁs or \%Ihlc?l contalns o e é(lmo%r L%#Q of u%g'attﬁglo? gfxt'wrﬂu%q neer{o?FrBTnahc Examples of

arbocyc
anpha@rgmwnwd@rwa%mranﬁw T pyslic gy plsenvh ﬁ'évnvlr%wpaaw%b"da thgreof such
WO 2006/ 072831 PCT/ | B2005/ 003975 -24 and .
"Unsat ur at ed nonaromati c carbocyclyl” refers to a
nonar omati ¢ carbocyclyl, as defined herein, that
cont ai ns at Ieast one carbon carbon double bond one

s S o 1 NN <A I~

=S
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or nore carbon-carbon double bonds). In the case where
C2-Cl12 al kenyl has nore than one carbon- carbon doubl e
woaom/o72d3e car bon- car bon doubl e bonds can be cearusmb®E3975

or unconjugated. A C2-Cl2 al kenyl group may be
optionally substituted by at | east one substituent.
Suitabl e substituents on a C2-C12 10 al kenyl group are
the sane as those described for a Cl-Cl12 al kyl group.
Exanpl es of C2-Cl12 al kerd- include, but are not
limted to, ethenyl, 1-propenyl, 2-propenyl,

as (cy&oﬁi%agﬁw l(oycl@a'll@Wl)QlW' etc.| SQF QHE& B)QFou @ﬂ? bta"b@tlonhllyk&lbstltuted by 1-6

bst d fo
s SIS SEELAS L LT Rl USR8 1L

5-12 mgmberthetemarldhatige szt ¥Rz £ CAR. H%RﬁﬁngCQNPGmOZ' 1R SFPOR. -SR, -
SOR, -681R) sONK, 088,NRYwhareln(R id B, CAT pakyl, at10 embathefrocyrly8 Cs-Croaryl, 5-12

memb&%g@ggv atons, or 2 to 6 car bon atons, or 2 to 4 carbon
An alken I %rou n

p nay have o0 0 re 15 points
01C119F?§5YI Jlefgfsltcb?.]st(afg fé:hglﬁ Brnthere%ﬁﬁpJ@teg QV‘%%%&S%F%%%?{%W"’Q from 1 to
12 carihnistdniseA BoOdsikyl gionp minebecaptionalivrubsiituted by pldeas/one sgbsgiypnt. Suitable
substltb@ﬁfs d'mar(ﬂ d%;@@l POB ifRED ROt £AFdORited ) 13112 r2awBet, hetelt@yclyl, Co-Croaryl,

5-12 mtﬁtpgsr heteroatryé& n/ghLN?# 21N Qongﬁ EBR %OFﬁO&)I\"I@atCﬁg Sﬁ -OCOR, -SR, -

up' ma ube tltuted of
SOR, cﬁ%ﬁbsﬁq %t@@ZN@uWPQB'Peeag'UBSFl 'E“??@?ﬂdgnﬂyoﬁ S Ca| ¥ghyT 12 member

hetero§ic9Ill Ps-Qfp @ryt, ba2 senmberastetdans eExdmples ofliaf aliyl grous inGtige, but are not
limited@h Kr}/elthig reﬁ%gp ropyfi g?égyl tfu?yf %@@bﬁt)@ isd Byl Wb @)1, Npeftyl, Beo-pentyl, sec-

pentyl, j@x&mpg!aloéw an§2l ﬂ]ff Lgrrgy suPst&:% egjf%rglg %@ylm?r@ tﬁg% m "alkyl"
refers 1 & St@phiChain af w@)@ped aeérrséedshvﬂr@caawna?%kv 1g? 8% ﬁafb%samms °r 11012
carbord@érhd1 861 thEERbIA, atomzesei © Reartvasitoinst @ 1113 4t @ttah atawsbdower alkyl”

refers ﬂ:tegﬁésally toAhglﬁ)fyr@uph}ébm% § %f4ec5§mﬁ Qcorﬁ@ ﬁ@llykMJzy’ be%ﬁbs‘ﬂﬁfetj Befhsubstituted.

B e R e
r efyelpatkyl nefas foyal caitlik otyraiph bydedcarberhyedieah haying &am @é@mgmﬁﬁﬁ?é ptoms. A
cycloaR;'l i n@dylb)él mon@é}@hc'a‘h& whbrk Q¥imissinlrsSrhayt deesidySlicadr @olfdyalia) & cycloalky!

group g}% %EQ (ﬁ)pi;lonalfAI salystlta %2 { Eg%_'%ﬂ%iﬁb% i %JNBPEQFEYQ &l l?s'ht{]erﬁ@&h a I3ﬁzloalkyl

group ar]ekr@fpﬂne agtho %e SOSPW?{;H" alkwﬂ)@ﬂ 2E)@91@|e6gf| cxg}qalkyl(getlp@gclude but are
not liméd<ig le@iv@lopyl, CPeldbLi, cygiopani, k;x.dlo)we);yr oreloblenty!, RYzicaetel, rREoraY! @damantyl,
and thQ |In$?19)tlrla sh!)stlt@tuemm%e'fé@f am no" refers to an

ﬁarlhn?tgc%aapcy q" ra egltqk ]t!ga n’]? me.m%r ol Ig?rgwgn%{:ﬁllﬁQE.g Pr%{{ﬁ aPcarbon
bicyclig pmptncy@srm@f/stmsromf@rqm onGIREIE A hsiTSS BFY APl e Rq"9"8 ¢ doudle
bonds"ﬂut rdne of€hk-rihgs b K YoraptepEonfugdied S-eleciroa Byssek \Eixamplesowioaiipitation,

of nonf g%at%oggr@&?a)p aljeo c}c%gﬁwlb clcﬂahﬁm;cyclg&ntypzc;@lagentenyl cyclohexyl,

oYl AU oo WP AP BTN, 2049 5 DOR AP g g ey
be sulsituted s tinsobrtituteelr Fpmicat subbtiswent grpyps @reibe dame with thesecqi glkyl group, as
defineMREER. Hdstiatve crhkEWdr nbiFontdRE EarBdofiyl ar® AErivE@F&Me buCituk lrfited to, the
foll doubl e bond, the carbon-carbon doubl e bonds can be
ollowigs i ugat ed or unconjugated A C2-C12 al kynyl group

east one

may be_opti onal |tu by af\h
sufs ent |tan -nts 0» C2-C12
alk gr o - ho e \Q rlbed for a

L12 al kyl group Exanp es of OV-C12 .Iky

.. r |i pi't v tw vpynyl
e

dln subst i 283 h- e of the
term"al kynyl" refers 'to a stralght chaln or br'anched
hydrocarbon radical of 2 to 20 carbon atons, or 2 to
12 carbon atons, or 2 to 8 carbon atons, or 2 to 6
carbon atons, WO 2006/072831 PCT/|1B2005/003975 -25 or
2 to 4 carbon atons, and having at |east one
carbon-carbon triple bond. A kynyl may be substituted
or unsubstituted. Suitable substituents on an al kynyl
group are the sane as those descri bed for a Cl-C12

aIkyI group. "Anino refers to -NHQ 5 C6 ClO aryl

a -
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10 having a conpletely conjugated pi-electron system

The aryl group may be substituted or unsubstituted.
wéxersphzssiof aryl include, but are not |im tedPC®DIB2005/003975

anthracenyl, phenanthreneyl and perylenyl. "Aralkyl"

refers to al kyl, as defined herein, that is

substituted with an C6_10 aryl group as defined

above; e.g., -CHZphenyl, -(CH2)2phenyl, -(CH2)3phenyl,

CH3CH( CH3) CH2phenyl , and -t24e |i ke and derivatives

thereof. A Cl1-C6 aralkyl refers to a Cl1-C6 al kyl that

|s substituted with a €8-C10 aryl group. 15 .
s al kyl, as defined herein,

A 5-12 menbered heteroaryl
, -(CH2) 2pyri m di nyl,
and the.li ke, and derivatives

thereof A Cl-Cb het eroaral kyl refers to a Cl-C6 al kyI
12 nmenbered heteroary

t h@ﬁsafufate%%ﬁér&%é&%grbx\é % repe{s to_a wﬁgwt&q ?aébosyplyf, g8 gaﬁned herein,
that C‘%]t a{iﬂefﬁﬁ Bneoqarbgn ?%boﬂﬂmfbi'effﬁ’”%lowrt@ﬁ rarbdniitdgbond er, a dewrene ring.

ZOCi'ChE eleengl refepsifo a strafphheramr o dtzpefd SAbLE460 h)dedééFbcM rablcal having
from 248 d2 Sarbdnhiors€ AR, &1, BByl g??&p%a?rﬁgvetb%b Qrgm&;e pcﬁrﬂg of unsatturatlon (i.e.- one

conj ugat ed

or mo?edg%rtgdn%gr’gxn %cytibpe %? q egag? fre ¢ &F‘F all@flyl has more than one carbon-

carbog, ﬁ%l{?t?sftqnti dt\%aarw@tcerrb@aﬂwbleghommndneesomysrd&dl @ unfoujugdted. A Cp-Cr,
alkenyl priogipiaynise, optishbigaistitted By(étZQSﬁme sldsask. eSuntQMé am8lfnts ona Cz-Cr2

alken)@ﬁfobﬁj 'aQQhe Bihd 19 ﬂbs%edes&‘lgé 1ot % e a‘?ky %ury]:)g e'%XSWBIS%) 9{ (l: -C12 alkenyl

Il azl ne
includg eDHL tij%J gyt LibrReng 2- Bfﬁ%elﬁ‘lﬂsf Pytenye &-butsmypiisetenyl, and the
like, m@u@m $ubgiitutedsforma dfieedt RORhed Zheptbinplabienyt refds b swaigkeh@slordanched

unsatigéeryamarbeh ra@calQavgi@ oRrLd 28/cXbon Qé\lné des tg r Né%gﬁ or2to 8
il P i i

points zﬂf P?ﬂ?&'ﬁ“&” (8- PP AEAese carboearhep deyl¢ bonds)CB the) cageywhere an alkenyl
group Bhag Onare rtieer e beelioarceracry ldoubl banaa eHEBEeIohiceBb )ﬂouble bonds can be

conjugafed Gmn@@'hu%at'a§t@r{ %FM grouﬂ r%a)p&esuf)&med 8§ur§b&{ Ltht%h eé]wta e substltuents

I nven

onan %Ee%WIrouf’ 3??% stag'e 85 gﬁs‘grdﬁ%%‘?ftf?r@gﬁccﬁ'f% |9539Pi on and
suﬁ%‘@‘t{u@fﬂrﬁ P 297 wheseieR&ds C3012t akyh (el elkényl, ICAC@edkynyl, Cs-Cqp

cycloalkyi@r ED'fCe allkEdP(03-8 1, @fcdalkppi. C,ﬁll@@%ﬁg l’éf&s Qeﬂh%fk@)@{g%up, as defined
heremgMQH%SR"'h ]Iféd@'tot U%rbo"?'lfa%ngm Imte

uran thi ophene pyrazole

i rﬁ'ka’éyf{‘ﬂ" refef 5?? kY 15 defingdt basgin. )thac FHP%H@FHW t least one alkoxy group
as defifgsiheggirn | A/C)- C( aliviatkazydiesers) antdlkyl@dxE whisreititiie (tot§l Sarbbrl MNmberlsf iNe alkyl

and .tsulkomomme;hte?@mﬁgkoes i solt hi ;vlzol et gi azol y! <ot hi azol y1)
J80Xxazo 4
(i V|§m¥n ?%% t§ 5& Rt %h Rp\mé%)d%l%%?)yg‘%l tly H, C-Crz a}ﬁyl Ca-Crz
alkenyErf s 85GYS o BQYF’S’a'ky'Z(Ger a"NNNP)ESCs\pka eyaloakyINreided RNarld-Rfllare not
both HUA1m&hodlkylanhia? cefees tihanxlayiéam&gidmzéﬂ dfinkd B%8in Avitérefh oA€ 81 F€ and R is
| p q;
H A %ﬁ:% o’ Rl fagag aﬁylarﬁ ﬂoggfo%x %e%ﬁé%icﬁéaz O}Nh?rsm gne of R and R*is H. A
“Cy. 12 8l amm% éérat IF%/nn group that contams 1t0 10 carbon atoms
*C2-Cy2 alkynyl refers to a straight chain or branched hydrocarbon radical having from 2-12

carbon atoms and at least one carbon-carbon triple bond. In the case where C,-C1, alkynyl has more than
one carbon-carbon double bond, the carbon-carbon double bonds can be conjugated or unconjugated. A
C2-C42 alkynyl group may be optionally substituted by at least one substituent. Suitable substituents on a
C2-Cyzalkynyl group are the same as those described for a C4-Cyz alkyl group. Examples of C,-C1p 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 branched hydrocarbon
radical of 2 to 20 carbon atoms, or 2 to 12 carbon atoms, or 2 to 8 carbon atoms, or 2 to 6 carbon atoms,
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UO,N (S 9% NS NNNNIJ L// 1-oxa-3,4-diazole
1-thia-2, 3-diazole 1-thia-2, 4-diazol e
wa-20dsi0a2831 5- di azol e (1- oxa- 3, 4-di azol yl) PCT/IB2005/003975
(1-thia-2,3-diazolyl) (1-thia-2,4-diazolyl)
(1-thia-2,5-diazolyl) HSN. N~N. N NNNNI/I
I N 1-thia-3,4-diazole tetrazole pyridine pyridazine
pyrimdine (1-thia-3,4-diazolyl) (tetrazol yI)‘
(pyridinyl) (pyridazinyl-ps¢pyrimdinyl) UNN "N
pyrazine 1,3,5-triazine (pyrazinyl) triazinyl 5
or 2 t&X éﬁ?ﬂn%n@f ar*al h Vll(;d ét?ea%\ o‘iw% E%}erb%&ggﬁ;dﬁ'l‘%gﬁ% f supstituted or
unsu:gitec %«‘H"S%% 8‘#’?@*“?%&&“@ FEWL IR dleesam e?;tr@s%descnbed for a C-Cyy
alkyl g ¥enzof uranyl ) (benzot hi ophenyl) (indoly
g((bemzd”rﬁféia%ONHL) (i ndazol yl) NON \ \ \" NI N N I\V N N

C“ er]Z (ﬂt |r Irl%cgnz I’CY)IOT% )EGY grr% 020 8!}'?5{]'“0' Eg HE‘G to 1 0 carbon atoms
hawn¥ %%Qh"t? ¥ CgE]BQJ%H pl-e B%’F'OF éysémAg.sﬂoW)ﬂ g@HminRY be optionally substituted by
at least pyerqubdtip®, Suitaplpputistitiemyd on a(Gay0hd Byl Blodp Ze GlelRimé & tﬂb’s'e)deé'clnbed for

a Cs- 612 alidyl /groNp\ ENam;hQ\Bfl\b M\' lElyIHmeolél mﬂléaFJ ﬁétq{‘nﬁe tob]pﬁ)%yl and naphthyl
Furthelr qﬂedt@rﬂ]o‘[aﬁ/l" ?%erl foy an aﬂ E%pl rrq%nﬁgyl%:lilocd'ng [ngciyctﬁl f)?‘?gl quﬁng,?() carbon atoms
havmgp qy Ay Eeg[cgnjggqtﬁdmyplquqoﬁyyqen( e 2te zodfud ey 0 pl}bstltaibcnyﬂ Llnsubstltuted
Exammqu)f &yl dicwfis} b@-oe] oy intliemis| Anthrddel, bhdNaMhbhd)i anbisdeNr/

N Araliyi reryY E@aﬁl@‘ af éef@e& Lé?éfrq tlgak Eesu étutfd tv)\]lt D Ceyo gyl group as defined
above: p)ér az gg"f)ehe'@’ (péﬁéafh nél?i—(@-}/)eqhﬁwl ILH&HWCH:? Hzphenyl,and the like and
denvat(vailt,hggqﬂ 6 [C3 Cdarglkybiefers tnpIC)-C iyt thattd supQifutedalitpw icsleRYly) group.

('IHeraachmxlly b&)um%@ﬁ&logﬁ&aﬂedmﬂ B2OQ LRI Rith 2 2 12\membered
heteroarl/\I gF'ch, e&l IC 2Py 311'1)"1 }Cl—”}pyrlmldlnyl -(CHg)simidazolyl, and the like, and derivatives
thereof. A C4-Cg heteroaralkyl refers to a C+-Ce alkyl that is substituted with an 5-12 membered heteroaryl
group.

"Heteroaryl" refers to a monocyclic or fused ring group of 5 to 12 ring atoms containing one, two,
three or four ring heteroatoms selected from N, O, and S, the remaining ring atoms being C, and, in
addition, having a completely conjugated pi-electron system. Examples, without limitation, of
unsubstituted heteroaryl groups are pyrrole, furan, thiophene, imidazole, oxazole, thiazole, pyrazole,
pyridine, pyrimidine, quinoline, isoquinoline, purine, tetrazole, triazine, and carbazole. The heteroaryl
group may be substituted or unsubstituted. Typical substituents include Cy.q, aliphatic, 3-10 membered
heterocycle, 6-10 membered aryl, halide, -NO;, NH;, NRy, -CN, -COR, -COOR, -CONRy, -OH, -OR, -
OCOR, -SR, -SOR, -SO,R, -SONR,, -SO;NR;, wherein R is a Cy_qg aliphatic, 3-10 membered heterocycle,
Cs-10@ryl, 5-10 membered heteroaryl.

A “pharmaceutically acceptable heteroaryl” is one that is sufficiently stable to be attached to a
compound of the invention, formulated into a pharmaceutical composition and subsequently administered
to a patient in need thereof.

Examples of typical monocyclic heteroaryl groups include, but are not limited to:

H H H
N (@) S N, N
O O O O O

pyrrole furan thiophene pyrazole imidazole

(pyrrolyl) (furanyl) (thiophenyl) (pyrazolyl) (imidazolyl)
0. 0 S S H
°N °N °N
\_J &Z L/ Q_N? X_N
isoxazole oxazole isothiazole thiazolyl 1,2,3-triazole

(isoxazolyl) (oxazolyl) (isothiazolyl) (thiazolyl) (1,2,3-triazolyl)



H H i ndazol e purine indolizine imdazo[1l, 2-a]pyridine

i m dazo[ 1, 5-a] pyridine (indazolyl) (purinyl)
woORom@m2a3i nyl ) (i m dazo[ 1, 2-a] pyridi nyl) PCT/IB2005/003975

(imdazo[1,5-a]pyridinyl) O? CO.N Nu,NNN

pyrazol o[ 1, 5-a] pyri di ne pyrrol o[ 1, 2-b] pyri dazi ne

i m dazo[ 1, 2-c] pyri m di ne thienopyrimdi ne

(pyrazol o[ 1, 5- a]pyrldlnyl) (pyrrol o[ 1- 2, b] pyri dazi nyl)

(imdazo[ 1, 2-c] pyrimdimgfy (thienopyrimdinyl) NN

thienopyrimdine (thienopyrimdinyl) N NiNNNN

gui nad i ne i soqui noline cinnoline quinazoline

(qui i nyl) (iso NRlollnyl) (ebnnollnyl) JoX

(az nazollne) i NN

(o[¥" e P 1, 6- na yridi ne

1?7%% YT i ogg&%"fé}ﬁil OXQP)%?{‘ é?;%’}?ﬁ}t h"%{oé%?ﬁ;}ﬂ [ayole

(1, 6-napht hyridinyl) (1, 5; vl ) ‘?' 2RIV

/i N NN1,8: hthyrldln SL 5 naphther@Jne

2, 6-Na hthyrldlne \2 -naphthyr

(h.oRa-BARBLAY i llz QE
21-6@ " | 1-thi 2,_5d P
g- N N%er\bg’p@rél dsod%;dd U yrlgh Z_Qi)@y )(1-th'325d'az
yr|943d]py|md|ne r|d0[34 ] pyrimdine
oy a0l 3,2 Py m di ngT 1S (py i ¢ %58 o] by Nﬂ]du nyl )
(pyrNO[ 3, 4-d]hpyi i di n (x) \ N~ l

PYsiif d] g d| ng ridof 2, pyrazi ng
pylrthld-:?a%ﬂailj;aaz;bg? tQt¥arzo|e e do[ 2p§ gj@% Fhig\
(pyti do[ 2, 3-b pyra2| nyI (pyrl do pyr &1 M)
kb N N DYrN/rFmo[S 4-d] pyri m di ne

no[ 2, 3 ]gyrazme pyri m do[ 4, 5-d] pyri mi di ne
(pyP‘. m do[ 5, Y pyri mi di nyl)
(g‘ﬂ ?2}4 no| 2, B3 birigymeazi nyl )
(YR do 4. teezitipyr i i dinyl) 10 WO 2006/ 072831
PCT/ | B2005/ 003975 -28 "Heteroalicyclic" or

refers to a nonocyclic or polycyclic
ﬁesr?g%?yﬁ%? hﬁtSWWbQ’?WPBWF'Sde pubarepotlimites tat ons, wherein

R‘f} mato Q het N)rrs seke ed from
ter li * het " may
| So have one oP rmre!ozgle borfds N Howewer N

%Eﬁtz ? ) §b %Z@thloehene indelet e obwlhydgkolejo nﬂézolé‘ave a

« c onpl e h'??&%’lyg d ("ffﬂ°l-y le | ec fbfe@mm@@zg% nrindazolyl)

Noal i cycl "heter yI
N (3:% | | \
b NT N N N Z

N
H

benzotriazole pyrrolo[2,3-b]pyridine  pyrrolo[2,3- -C]|
: pyridine  pyrrolo[3,2-clpyrid
(benzotriazolyl)  (pyrrolo[2,3- -b]pyridinyl) (pyrrolo[2,3- -C]pyridinyl) (gyrrolcE[3 2- c]:?g;lrlé?:yl)

N
E ~—N ~—N N
o o o0 Coy
N N N /H N//

pyrrolo[3,2-blpyridine imidazo[4,5-b]pyridine  imidazo[4,5-c]
pyridine razolo[4,3-d
(pyrroio[3,2-b]pyridinyl) (imidazo[4,5- ~b]pyridinyl) (imidazo[4,5-c]pyridiny!) (gyrazolcg[4 3- Jfg;:g:gil)

@LN‘N O O =
N 4 P, Y \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- -Clpyidinyl) (pyrazolo[3,4- -b]pyidinyl) (isoindoleyl)
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5 can be substituted or unsubstituted. Typi cal
substituents i nclude, but are not limted to, Cl-Cl2

weabko@hardsc, 6- 10 nenbered aryl, 6-10 nenber edrParyB2005/003975

hal i de, -NO2, NH2, NR2, -CN, -COR -000R -CONR2, -OH,
-OR,  -000R, -SR, -SOR -S2R, wherein Ris a Cl1-C10
al kyl, 3-10 nenber heterocyclyl, 06-010 aryl, 5-10
menber heteroaryl. Exanples of saturated heterocyclyl
groups include, but are 14t linited to: HDO [S[NH O
oxi rane thiar ane aziridine oxet ane t hi at ane azeti di ne

t et n@hydr ofur 10 (o ranyl) af anyl)
( diy | ) any yI azetl di ‘n/yl
(t adro ydroth| e

rroI irdine tetr hydr opyr an tet rahydr ot hi opyr an

dr ot enyl | rige Ze[ idine  imidazo[1,5-a]pyridine
ydr opylr"gﬂﬂ | ) ( n %?E%hy(l(rﬁ%%oh ) r|de||n‘jdaon5ﬁ]pudlwd

) OSOS efidine 1, dl,@xane
14oxt ane m)rphll 4d|t |a (pi peri d| L/I)
(1, DdloXanyl) (1, 4- |anyI) ol i nyl)

( 1py$z&3[1l;d:u]@,m)ﬁla) by riblofirb- b]NndeHn@ ﬁudélzo[ﬂ\il:l]pynﬁﬂmeo & eeryrqulne

- pi geaeqrzalz[ii Prefpyiidin) a fPatolel ! ZbipyrigRanyh (reidazell 2 pryrireidiny)) dtfyenapyrimidinyl)

(pi pe yl) (1, 4-azathianyl) (oxepanyl) (thiepanyl)
(ayI 000S- COSNHS 1,4-dioxepane
-oxat

| epane 1, 4- oxaazepane 1, 4-dithi epane

t{]‘{ %@fﬁ?ﬂgﬁg anyl) (1, 4-oxathi epanyl) (1, 4- oxaazepanyl )

panyl) H Q C NH HN 4-t hi eazepane
1 4 xgpane t B o' 15 (1 Bazepane
( li agzepanyl | [I Ranyl ) Ig of p ||
uns tur’\ht ed heter ocyclyl gr oup i Aicl ude, bu ar'\é not
gjlrto oo@ingli 3, 4-di Ww@_ 2H pyr pinazoline i
ui 'W)}dr 0- 2H Eso?um pyr an nollnyl azaqumazome
dro- 2H p ) (5, o-2Hp
r yI ) V\D 6/ 2831 CT/ BZ 05/ 003 75 9 HH
qumoxallne phthalazine 1 ,6-naphthyrldlne 1 ,7-naphthynd1ne
(quinoxalinyl) (phthalazinyl) (1,6-naphthyridinyl) (1,7-naphthyridinyl)
SORNCONRGONNS®
SN SN NN\ X ZN Na =zN
1,8-naphthyridine 1,5-naphthyridine 2,6-naphthyridine 2,7-naphthyridine
(1,8-naphthyridinyl) (1,5-naphthyridinyl) (2,6-naphthyridinyl) (2,7-naphthyridinyl)
x N) A N) Na N/)
pyrido[3,2-d]pyrimidine pyridof4,3-d]pyrimidine pyrido[3,4-d]pyrimidine

(pyrido[3,2-d]pyrimidinyl) (pyrido[4,3-d]pyrimidinyl) (pyrido[3,4-d]pyrimidinyT)

LS 99 0
X 2
N N) \ N/ \ N/

pyrido[2,3-d]pyrimidine pyrido[2,3-blpyrazine pyrido[3,4-b]pyrazine

(pyridoj2,3-d]pyrimidinyl) (pyrido[2,3-blpyrazinyl) (pyrido[3,4-b]pyrazinyl)
9@ X LS
N> N) SN SN KN N)

pyrimidof5,4-d]pyrimidine pyrazino[2,3-b]pyrazine pyrimido[4,5-d]pyrimidine

(pyrimido[5,4-d]pyrimidinyl) (pyrazino[2,3-b]pyrazinyl) (pyrimido[4,5-d]pyrimidinyl)
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15

N N CU1, 2 3, 4-tetrahydropyridine
1,2,5, 6-tetrahydropyridi ne

wWO206/032831t et r ahydr opyri di nyl) PCT/IB2005/003975
(1, 2,5, 6-tetrahydropyridinyl) Wen "ene" is added
after "yl" at the end a termto forma newterm the
new termrefers to a diradical formed by renoving one
hydrogen atomfromthe original termof which the new
termderived from For -eganple, an al kylene refers to
a di r adi cal group f or med by renoving one hydrogen atom

o ST B PEreP el g Rpeiel P RAFLTID G e heu rom 3
to 12hyngr Pgen vewin frerorh ieet Mipy atomisr e digigrepioms S@cheuérhm N, O, and S.
"Hetefbllcpdit ®a thsteroblyl @ay albdav@lbre df Bibreldoild Y. MHowever, "Heteroalicyclic" or

“heterﬁég% gnéfd r?cﬁﬁa\ie aaéolﬂﬂﬁ% ty%@ﬁugafeﬁ ‘f)l é?@cltrgly L)f@ﬁ'l r%té?d}b(éyﬁﬂ or “heterocyclyl”

teraoc er oar
can be pHbsftipder ypsubiiedo LRGeS &f”ts (RHP% YUpe “aun'teﬂeta Giiafiphatic, 6-
10 menibeeed ptyl, 6-4D kgmipdred wmaml 4ok, NHp iRy CN, -BEORe£OORCICPNR:, -OH, -OR,
-ocohetﬁf OQCBM-SQJRd whérBiR Rk GNBLE .G aMPSREUIMBMES he@FobREY ©h-¥lo)aryl, 5-10
membeERREC] Iver For exanpl e, "cycl opropyl ene" refers to
% and For exanple, "O-C3 al kylene" refers to
aIEWa'Eﬁ"est%?“f@Fq Wﬁ"??éc'y' greyps includesioytEpgot limiteghiqy - CH2- :
- CH2- CH2- (CHB) CH2- apd CH&&HQCHB) " ox0"
reféks toLgn ox en do b eb " substlt tijon.
I"b)('f,iii”@xythlalraf"znr‘é_c ersidd - hdtane Pecﬁlsténgor Q@ildhﬁyl 'tetfaRfa@fuln t 0 an
al Ry#YIyr Giganyin (weidiod  adxbtarglf  (hesnyhy Bretigieh (Rtrayyasofugng)
replaced by fluoring 15 ato "Optionagl" or

"optiqeql ly" means m at the g??aequent yYdescri bed
event @ ci rcunst a may bu eed n ccur, and
t h(qi’ﬁiq drot%ogmgscr I p%g%lrdme ncl %g§1§dro §r¥ aQe(frg dr\émgpyrgnt he

ydﬂd‘thldﬁhdﬁﬁ #didiny( C C UétShyarid ran;ll)l'a’ﬁttr ﬁ%ﬁxﬁ)p)‘rdﬁyly\hl ch
|t does not. For exanple, het;%fcycle group

nally s bst itutedow th an 0 means
tthe al may bu ed no presqgnt, and t he
des

ptlon | udes uatlons ere thes
hefigeiidieyCl @ 4gibantp |s4<5<htba¢e| t utneghomiet h &i,m-dlﬂiiakaw group
anfeiresinvdat (efrsipxamier @4-pratdiapibt eﬁr@o%*/‘@'l“@ gf'duihiand) not
subsnltuted wirt h the al kyl group. A "pharmaceutica

B ition" ers t xtur S one re of the
co 0 nds descr ) bed erein,
physfol ogi cal ISy/ phar na tlcaII ccepta sal ts,

SQUNALRS. MYLALES OToBERIT UgSHihRY eof . ik ot her
chepare@y) Coppedenys, Geshylas (thepany) (azepanyl)
physkploglcally/p armaceuti cald y acceptablg carriers
and eiB{plents \'he purpose ¥f a phar utica
conmposjtion is N0 facilitate\adm nistrat on f a
conpo&hd to an organism As ud8d herein, a
xwla@%l cal |11y/o tln&pamceut1| cmbazgpar@c cepl, abihlepaosar rier”
r e‘Féf"gxe[’ la cafrtestisgpy) o | Géreerray) dogifsPedhuse
significant irrltailon to an

abro t he bi ol cal act i
. the (adm)ni st er ed{ compound. "
acceptabl e exci pi H' ref N inert substance

addﬁtdueatzsbaﬁe pharnagell Lr{ecal 3Qpkonposition to further
f ald#hiebzgbamylad mi(ns- e;ﬁzé;ahyl)on of(trcaarwlbrrpound Exanpl es,

Y:“a‘%*%@ﬁa éef,pgn.;ugus%mratﬁgfheeﬁa{ g! g%ugg incllidCh 98 nGAEHE?

rlous sugars and types

of starefN cellul ose der} ives, el veget abl e
oil's and pol yet hyl ene gl icolls. As use he e|n t he
term "phafmaceutically ac ptable salt™“Fefers to

t hos@nysabib-syrdnhat r etsaidmydideel-dp| 0gi calH-pyred f ect i veness
an@4ghwedHteyrey) of t HES-FadreA-PYedpound?™BEEN sal ts

i ncl ude: WD 2006/ 072831 PCT/ | B2005/ 003975 -30 (1)
acid addition salts, which can be obtai ned by reaction
of the free base of the parent compound wth

i norgani ¢ acids such as hydrochloric acid, hydrobromc

rgani sm and does not
[ and properties of
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acid, maleic acid, nethanesul fonic acid,

et hanesul fonic acid, p-toluenesul fonic acid, salicylic
weaceim@/7esaitaric 5 acid, citric acid, succinicprPatiis200$/003975

mal onic acid and the like; or (2) salts fornmed when an

acidic proton present in the parent conpound either is

replaced by a netal ion, e.g., an alkali netal ion

an al kaline earth ion, or an alum numion; or

coordi nates with an org&frc base such as

et hanol am ne, di et hanol am ne, ti ethanol am ne,

tronet ham ne, N-nethylglqunine, and the like. 10

"PK" refeiks to receptor pMtein tyrosine kinase

(RTKs),"no@-receptor or 1ce”|u|ar" tyrosi ne ki nase

(CTKs) serine-threoni kinases ( STKs).

MoAW tahyRidoyri@e " MOAW satid0g ers to the alteration
of(12h&iteﬁa@®fg§'ﬂdi:ﬂ) actd. s dstt;trgfé?% ES/J) CTKs and STKs. In

t
gg{nﬁ %H 2[3 aag?&dé%eratyl Egt'_bﬁ_%aeg %51{1(?0 #o“r? a %&lteYrﬁ thé) H?VP ernﬁ) FE?ers to a
diradigg 3’”8%"{ PR/ETPHIY BF hV‘i‘fPﬂeﬁlafOi”bffP"b?‘e PF%“%EF%PW’? ‘E‘ e E"f"‘(/'ief”ﬂl derived
from. dfor BREK®ple, LiTHlylenn ckieBTids, dirgdiqabgraliprigrmed by feenodibg one hydrogen atom from

an al @Fb@ﬁ”aﬁ@th‘apg @gthytlehﬁ %@H@QUQQWQ(EM sadichl Idplg-V\ﬁHgFé?J A€ removing one
ra

hydrorgerhdt%m r(I)m meth¥ pﬁréa e():(aar{upg?efs >pt?suclgi)dlfatdr;:rg'k {nclHJeeElﬁ?r noyl@.tt%p to: allgnylene
alkyngeries cyclaglkylgiey Phenylises: i Retefapyciyieas, eh%erf%vlweandamenemmat'c unsaturated
carbopytiypd) Owhidhadré aetived frdny alksyinakynyl d&ytloditye phanlyl, beere@clyl, heteroaryl and

direct or indirect, of RTKs and/or CTKs or the S
phosphoryl ati on of serine and threoni ne under the A
(nonairdmfdtiulafset&r,ated carBatchyor respeptilely.eedr exabipleSTHKSopropflene” refers to both

<Contacting” refers to bringing a conmpound of the

present teachings and a target PK together in such a
and manner - tReaexamgle. é‘oﬁp@lﬁﬂ%ﬂec@%fsa?’faé!@f the friovirg: atGhzi: CCH(CHa)-, -CHz-
CH,-,aCHi-GH,i0H29 fCH(bRs) BK,- ad tecHp)ect |y, i.e., by

| AGEY REIh M bllfe ek aRaiskipgbl. or indirect!y,

q yflnteratlngvvl anot her nol ecul e on whi ch

thQy "RUEPYEY Phctivity of the kinase is dependent.

Sueérfluopaliylaretersrig an alkmhgrber imwbiengdl of shydrogdnratamstarereplaced by fluorine
atomd.. €., in a test tube, a petri dish or the like. In a

t e’é}@glokéi b&‘"'?p(flg&l If%”gthmp(e éugéle(ahe\ﬁﬁy ?&Lr}ﬁ V\ﬁ feﬂ{‘&?%r’{u%séﬁé% may but

need qgf| acqur,Agg that 189 deserinden Reladen é‘ﬁta'éﬁes ﬂl’?ﬁvﬁ‘e eMeNE &1 Freqtangs eeours and
instardessih @Biciaindbes oott AortegampleiHetereayatcgmpp wpithnally selsbittited with an alkyl group”

mean§ Wk 'Eh‘arbm?pl%ay b nbdY |$ot CB@ 'H'e%@.ﬂt ,anbi R é’é%briph&ny m@hfde@ situations where the

heter?cy%e grotlph 8 SPE%@P gfw ﬁg ag% r%%la ﬁag S|§Kt|on wh e%he heterocage group is not
Substl&éﬁfddwtéth?%wam‘éonpounds in vivo with m)r e conpl ex
| | AtpRgmadegiial Sffpoditbn'BreleRiTp b @ikturé-of oné @k éreatitheicti@pduhds described

herelrQ gﬁfﬁglﬁlg&c +t{ah§c§utlmgg9£§tatﬁééﬁg rsoftht hWrﬁesvﬁlpLodKBQW@reof with

I n cont
oter e FEPETTRSOHITAES PHEPRKAENeS etﬂffﬁ'v Sosg T Slopiens
The pdippeec a pigrhaceutceicpmpasition i to faoiithteradministretion of agesweund teeameprganism.
C Ul bRl htal%ﬁnha' ﬁM@@oglcélIﬂphéhﬁefc&ﬂmé'll?fa@&e%tabl@ BRIt Q&I 88 a carrier or

dlluelﬁ ?I%a%%o%s no Icanus§l g{gﬁ‘lﬁcant wr&atlon {oeapn;/ J)rr %ﬂﬁe&hd (?O%% ?otaa%ror%gtggfl\fmblologlcal

e or culture
activity ppg WPR?G'GS Pfé"l'eeﬁdg“”ﬂsé?“?ﬁjr%@é‘a‘m' es per formed within a
| i Aviphagymeadegicailystateptible eadpientliréfére tot anlineni stigstancsadded tormphsrenaceutical
compBQﬁonQquﬁl%b E'cmtate %émmﬂfatl&? L@tﬁgpwn§ oﬁgﬁ{ples wntﬁ&lt Wnla‘ﬁ&n of excipients

trvit

o 3P hereln SR BRPDEP W rsis B e el ST Chabgpaes
gelatiprvegatablecric andpobietiylenggleols. PK catal ytic activity, where

As udell Bereif ahd fefHpBarmBeutialy d2eepable It reféts (STifose kalMhabrl&in the biological
effectlvergiaeg? %n%g: ép‘féllltlgs[cﬁ 9\ %l %&t)c&a%%m \éhérysaﬁsqgclﬁgl se as the

essiton 1n cells which
normal 'y do not express PKs, (2) i ncreased PK
expression leading to unwant ed cel | proliferation,
differentiation and/or gromh, or, (3) decreased PK
expreSS|on Ieadlng to 40 unmanted reductlons in cel

1" £ £ a0 a4 0= o,
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is, of course, the converse, wherein the severity of
one or nore synptons of a cellular disorder increase

wo 2em/0008311 evel of the PK activity decreases. PTTAB1005/003975
"treating"” and "treatment” refer to a nmethod of
all eviating or abrogating a PK nediated cellular
di sorder and/or its attendant synptons. Wth regard
particularly to cancer, these terns sinply nean that
the |ife expectancy of agoindividual affected with a
cancer will be increased or that one or nore of the

r ﬁ)rg?l(g n@élorb?%}s leh\?“ AT %ﬁ){; atneé bcy reaclflon olflﬁte nge gﬁge Iflat%eq%rr]e.ntsm;npound
with ingegipic agils [Sjialjag vatﬁcglam agigh @awa@@m&é'd @f'Gf?ﬁldePhQ@hOFFCtﬁc'd sulfuric acid,
and persiadriolatid and Sk MKE, ©r Witkk@ganit dcids e@hlas @retia aicie,aixpllcaacida®) ar (L) malic

acid, rﬂ?{g@&d m'etﬂQAeglgtoﬂgacﬁd Qtﬁmmgﬁb di ptolJ—e!?l%deC@Ah&y)fc acid, tartaric

tive refers at amount of
acid, @BWHU%C'%%?WF%W‘F]F%Q %ﬂdeW I'&\X’\I °th will reli eve to sonme
exd ealts fomed whemay asidisf prothrepresanioin drespagst edmpoyidsaiihetdy replaced by a
metal &l BY., b aRbiEdetall i6h, e TkaIRB Garth fod, drie@ dun@ain®Bmtor @bordinates with an

organi%%g sruc‘:ha%ewg V\%Qﬁ)ﬁ ﬁfe&tgrul r%f {ngtﬁ;rtot‘éﬁ'nn%%g'@thtalﬁ@g,q{-rﬁethﬁglucamine,

east one
and thedjks. ovv| ng effects (1) reducing the size of the tunor;
( 29K ireflrs Id tetaptpr ptoteint tyrosine IshaosRTE sk ooreremtoemt"eﬂl_ul,at" ty_rosine kinase
(CTKA%I%Ts%n@etthr)éorﬁte@(mate@gémsvmor netastasis; (3) inhibiting

%cglgg%tl or §’{°8 %utng‘ar;efe{s 1 the a(ﬂ\e’\pap o\(tl:'btq:f1 %e cg%%ac nﬁ%f RTKs, CTKs and

STKSr tnl naéw'?igmtd@'awrféfefé%t @ﬁecfwton Obth%faéﬁhétb PSHVityedt RiCh & Chg)d STKs
prefer@ifleth® Betil@ioe o»stymmttoa 6tha sstalgtic attety of WTKE QTe ach®il@r depending on the

concenﬁé‘ﬁgﬁ &f%e' 3391 ourrw CUSY Wh\{ﬁm K bT}q Qrt @I‘:F(tlé Qﬂ)o;eia%r (?rfoﬁé:f&&ferably the

tactin a cel expressing a

'"mm%ﬁPEWQRﬁﬂﬁm “y?ﬁgﬂgb§E$V@ﬁg£k detected ef fect can be

a "Cétalytigactivity" ceiérs topthe retet 9fppbospherylatiee of yepsing yndetthe énflyaprg, ylirect or
mdtre@ifof RTIE’sKan@ﬁbr @THGRARE Bhdsphoryiion ¢Tis@haaiid trdoride Addrlihewifluénca, direct or
mmma § bi ndi ng partner. Techniques 25 for observing

~detecting such effects are well-known in th

Theortffctrtsc fefarssto Lepaing apMPPYhohthg nféﬁegtéteath'"gaﬁ“data@@ﬁ%%( {ggether in

such aheemge that tiee eopipburphe@n atfygehe cetatitiondiitoet thh EEneiterodirectly, ie., by

mteraEtP@Qﬁﬁ tHenku{aQ@ |t§e§¥t & lbﬂlr‘e&lyapé i Byl lﬁﬂt!ra&fng Svth Gnotidr GlidRiclle on which the

catalytl?]?cg\utg‘ 8?‘:{1 lﬂnase |s§g;feage ‘2}62 nEacP ng cal?l%n %ﬁcohthsE%hﬁ in vtro "ie., inatest

tube, B jppid idisky o fikadh 2 tast s, pw&act"wwcrtvolat g ot gontPﬁW@rﬁnﬂaﬁK of interest
or it mag@ivblvlenodel edlismedfyalss bk maintabedortgnamdn egliselaradishes arfd cantacted

with aCc%Hpod?tG irf th§t%H\ﬁro%enﬁ h@ +hd &Untégt ﬂ:lélablftr% éaﬁﬂulgrf comgtg.ma Rfaffect a PK

ssue.

relateg 8|SPfd‘]t5Hén HWB@ °fatP%°°ZET;g‘1|°P“ Fai’é’e °'8t8'i"r'“e PS{‘RFH‘S‘* & ‘i°1“'°°”“"s in vivo with
more eradiéxfligingaerpanisms dsedtterptied. f ar eells |oetwe>t1e orgatigm, uttiple ygfhods exist, and

are waRRRWO B those @ﬂ@d huhe Are g getl ik #Ke inaBhtadi S/th thSushpounds including, but not
I|m|te§) r&cﬂrec’t}éal mlcr\?\llgjre ﬁl géd%uh%#oh%tﬁan%&nﬂ?%%%@% nl@.)é

tura _
paf vier refeigtte miocedres pREPYISE O o8 P A ST HEE™: o 30 g, wihout
mmmmﬁrhaﬁmhmch&mmmn&dmmlI Natural binding partners can

pl“ﬁyw\i% FeRdr1ol JlodRiRRASEbInRE wﬁthnﬁ'agﬁlﬁé olgBnigin Blsh B dhvitko@dimitation, a
transduction process. A 35 change in the

m°”SFrf?[é’F'§ %% on of the natural binding partner with the PK
cadRKnelaied disardert & frivew digerddr) @ Zbeqime rPrdeegYiaalegfer to a condition

chara@t@%@%ﬁlﬁ&bbrﬁ;ﬁha@f i.4.NéndBKbM @oker edmnfohipdbveg RKkacdtngic activity, where the

par’uc?t% ga)ﬁ b@gg RT ﬁT K %%\'“SIT K. ing?pf?&br&g%ﬁﬁlytﬁgktﬁ/lty &a'ﬂ%ﬂ&eas'tﬁb result of

transducti o
eithergd) BIK P@&sm'a F?"Eut"’h'&‘h""c‘iﬁﬂ%&& ﬂ?t§xn5?35f°g? NS iV ex%fssrtm“ leading
to untventeraeki pfobikerationi tifferértietion yant/bredrovgh, rom,uﬁ)edacneﬁsesmreﬁslfmdeﬁdmg to
unwaﬂtgd rREfER irdeell r@hf§§tﬁbﬂ@ﬁe‘renﬁéﬁgn a?f@hﬁgf@wta @féaa&lh@ of a PK refers to either
descri ptions [l owi ng, "BOC', "Boc" or "boc" neans N
WO 2006/ 072831 PCT/ | B2005/ 003975 - 32
tert-butoxycarbonyl, DCM neans CH2Cl 2, DI PEA (al so
known as Huni g's base) neans dii sopropyl et hyl am ne,
DMA nmeans N, N- di et hyI acet am de DI\/F means d| et hyI

11 R A 7~ o s
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pyrrolidinone, TEA neans triethyl am ne, TFA neans
trifluoro acetic acid, THE neans tetrahydrofuran. 5
wdem7sshenes 1 and 2 and the description refCTaB2005/003975

conpound |, schenes | and 2 and the description are
equal |y applicable to compounds 11, II1I, IV, V, VI and
VII. Scheme 1 RR R3 ~R2 R3 R2 R3 NC x X NCB - ~ VI1I~N

COHHNCOOH NN CO2H, 2 I(A HI(B) Boc I1(0O R2
R3 R3 R2 NC~~N0O2CH3 O N~-Bbe Boc NCn I1(D I(F) NR3
R2 Nrn R3 R2 e HN N N-Boc Et OOC*™N N-Boc n H2N H2N 10

amplifggt%lf Eslé)ﬁ\égeg%tg@%ﬁ%ﬁ%ﬁeg@v& ﬁg%ﬁz{n? ?AQZ\%I &%ééfgtﬁlwgﬁch can
correlgte dﬁtap@gll Hroggetio'f@diﬁerw’ﬁatm aoejgzlorggr@(th dig?r q_qli t ii;,(e}g\)thqqle}@l of the PK
increabist D6 Gevikity nf die WHMA2 NF the synipjomsiof thel2lullbd digoAder inkrE@ed)l RRder-activity
is, of c%arsg,ahe é‘én%eré’b, \'Nh#é?r?thgtsmizy of INRlBr HorR sﬂ‘nptdﬁm of a cellular disorder increase
as the level of the PK activity decreases.

"Treat", "treating" and "treatment" refer to a method of alleviating or abrogating a PK mediated
cellular disorder and/or its attendant symptoms. With regard particularly to cancer, these terms simply
mean that the life expectancy of an individual affected with a cancer will be increased or that one or more
of the symptoms of the disease will be reduced.

"Organism" refers to any living entity comprised of at least one cell. A living organism can be as
simple as, for example, a single eukariotic cell or as complex as a mammal, including a human being.

"Therapeutically effective amount" refers to that amount of the compound being administered
which will relieve to some extent one or more of the symptoms of the disorder being treated. In reference
to the treatment of cancer, a therapeutically effective amount refers to that amount which has at least one
of the following effects:

) reducing the size of the tumor,

2) inhibiting (that is, slowing to some extent, preferably stopping) tumor metastasis;

(3) inhibiting to some extent (that is, slowing to some extent, preferably stopping) tumor
growth, and

()] relieving to some extent (or, preferably, eliminating) one or more symptoms associated

with the cancer.

"Monitoring" means observing or detecting the effect of contacting a compound with a cell
expressing a particular PK. The observed or detected effect can be a change in cell phenotype, in the
catalytic activity of a PK or a change in the interaction of a PK with a natural binding partner. Techniques
for observing or detecting such effects are well-known in the art. The effect is selected from a change or
an absence of change in a cell phenotype, a change or absence of change in the catalytic activity of said
protein kinase or a change or absence of change in the interaction of said protein kinase with a natural
binding partner in a final aspect of this invention.

"Cell phenotype" refers to the outward appearance of a cell or tissue or the biological function of
the cell or tissue. Examples, without limitation, of a cell phenotype are cell size, cell growth, cell
proliferation, cell differentiation, cell survival, apoptosis, and nutrient uptake and use. Such phenotypic
characteristics are measurable by techniques well-known in the art.

"Natural binding partner" refers to a polypeptide that binds to a particular PK in a cell. Natural
binding partners can play a role in propagating a signal in a PK-mediated signal transduction process. A
change in the interaction of the natural binding partner with the PK can manifest itself as an increased or
decreased concentration of the PK/natural binding partner complex and, as a result, in an observable
change in the ability of the PK to mediate signal transduction.

Detailed Description

Compounds of formulas I-VIl can be made following the synthetic routes in Scheme 1 and

Scheme 2. In Scheme 1 and Scheme 2 and the descriptions following, “BOC”, “Boc” or “boc” means N-
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R, 11(B) n N I11(B) R3 HRZCHR3 R2 NNHNn N
NRA& FINII(C nllIl(C R HINHR3 NR2 NG N R4

wollkoos/07483k Rl Schenme 1 illustrates the synt heBCE/1B4005/003975
the internediate 1(H) used to nake conpounds of
formula I. The amino group of the substituted am no

acid I (A is alkylated to give conpound I (B). This can
typically be done by treating conpound I(A) with an
al kyl ati ng agent in the-3Resence of a base. An
activated 5 el ectrophilic double bond nDiety is a

ten‘-blﬁ% lnM Iyél?%egrh{é(Hz IB;]QE/SEZ%% %H&w é% P-tiLM I %%sea)lt %%l%:st éusopropyl ethyl

condi ti1on

amings | A4 (e3R% 1N dmﬁth‘wﬁi?f ' ng?afi'ss d'mstht/'r foepamiqen) DWSPH means
dimethytegifoxde. Blamemnhs dOddeiHe "MOIBEUmeans eiejhyl bt @thpr, ddéM eearsf 1-@ethyl-2-
pyrrolRiinbikd) Q‘E,b ?fféﬁns tﬁé’c?ﬁ BRIAB EFAGHALRS Hﬁud’r\@ bdetit! Boi@ @ iksins tetrahydrofuran

Whne%ﬁ%%yﬁ‘ ?@d Ctihe cjg?%lpf%n rer%er ttggo(r)n%guntg I, s€ I%%gl‘l‘ 8%% 5 dhel c%arlptlon are

ive ¢

eq“a"YﬁP%"’%’f’!fW CQ’@PﬁW@aF'J ), 1 eV, d’bﬁ@' Vrb‘y treat| ng compound | ( B)
with Boc agent in the presence of a base. A typical
condition 10 is to treat cRpaend [ (B) with (Boc)20 in
the presence of Me4NOH in MeCN as a sol vent. The
carboxylic acid group of cp und 1 (0O |s th
codgéZ%Ld |nte—a—ﬁethyc ppa onpcund %§Coﬂ4
tﬁ?[“cal O%hdi tion of convemtl ng? l'i:he car boxyl i chgm d
group®nto the nethyl ester d®Bbup is to treat | (CNC
wi t h net hyl |od¥peR|n DMF in the preggnce of a base.
Conpound D) éq%%gdergoes an i ntg Recul ar al dol
condensati on”t CH@npouna | (F). |[ThiNsBean—™
typically be doﬁ€3by treating co nath(D) with a
strong base in WP aprotic WO 2006/ 0728
PCT/I82005/00§975 -34 solvent. A typicalg condition is
to treat cqupo (D) with t- BuCKln,\goI

Subsequenfy AQUERLE,. Wor Kup Qi vegi§@d e umd

Compound | en undergoes a 2+3 cy ion with a
hydrazi ne,qoi ety to form conpound I{f). A typica
condi ti on of &ﬁe cyclization is to refl conpound
1(F) with hyd zine and acetic acid in EtOH The free

base pyrazole nitrogen of conpound I (G is then
acylated to give conpound 5 I(H). A typical condition
of the acylation is to treat conpound I (G with chloro
et hyl carbonate in THE. Mre detailed synthetic
conditions of Schenme 1 can be found in U S. Patent
Application Publication No. 2003/0171357 and PCT
Publ i cati on WD 02/12242, the disclosure of which are

i ncorporated herein by reference. Scheme 2 illustrates
two routes through which conmpounds of fornula | can be
made from 10 internediate I(H). In the first route of
Schenme 2, the ethyl ester protecting group of the
pyrazole nitrogen of 1(H) is cleaved to give conmpound
11(A). This reaction can typically be carried out by
treating the substrate I(H with a base. A typica
reaction condition is to reflux the substrate I(H in
di oxane and DCM in the presence of 2-3 equival ents of
Li OH fol | oned by aqueous wor kup. Conpound |1 (A)
undergoes a nucleophilic reaction with an

el ectrophilic R noiety to give conpound I1(B). This
nucl eophilic reaction
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15 can be al kyl ation, acylation, sulfonylation,
reductive am nation, and many other reactions that can
woeoospazgsied out for the pyrazole am no group 8ET/IB2005/003975
conmpound Il (A). A typical alkylation condition for the

transformation of I1(A) to II(B) is to react I1(A)
wth R-Cl in the presence of excess base, such as DVA
and TEA at an el evated tenperature of 80 - 140 C, and
optionally under m crowava-radi ati on. Subsequent
aqueous wor kup gi ves conpound 11(B). The Boc group on
the pyrrole nitrogen og ound 20 11(B) is then
renoved to give conpoun ?? This can typically be
done by treating 11 (B) mnth a strong acid. A typica

condition is to treat c [1(B) with 1:1 TFA :
DCM at room t enperadas-aN f odlOUrs. Subsequent
aqueous work up affords aund 11 (C). Alternatively,
t he transformatiron of H:ganoquI I to compound
I1(C) can, be€arried out in a single step. The

al kyl a{q Bf compound Il (A) and the renoval Rthe

boc p§of] CN%g group of the pyrrole BAQ®geh Beo
_carrié an one pot rea®ign. A typit N—

reacfjnon cqali tion |$toocm’§&\ﬁ32trate II&A wivhA tHe
al kyl'ati pg reagent R -Cl, MNxdesNDWVA, one ui val )
HCl, in dioxane at an el evat ed‘tlenperature apd under
m crowavg radiation. ComﬁéZ nd 11@fg) t hen /%er goes a

nucl eophilic reaction with an i{zel ectroph le to give
e

conpound Rs. RThe nucl eophilic r tion be

al kyl alli acyl ation, sulfonylation, Haeﬂ ctive

anmi naly oot her reacti ongtvbey onqary al kyl
am néNcan out. An acyl ation '1‘ "o of compound
11 (C) Rearj bell %%IH‘I ed out by reactj g coffpounmi(E0 I1(C)
with an %oylatlng R4 noiety. A typical jacyl ation
reactionYcondition is to react 11(C) errh an

| socyapatr RR4 noiety in the presence TEA at room
t enper @ 2 Subsequent aqueous wWopkUfs @,ves conmpound
1. 1 \tl Nfecond route of Scheme M. e bQC group on
t he PUIT O nitrogen is renoved toy d

|11 (Ag, The@n typically be capN‘ed by tkegatr ng
corrpound I (H w\Xh a strong acid. typical reaction
condition is to theat cormgound I with 4N HCl in

conpound |11 (A). Conpgun| p]_JFQA) can then undergoes a
nucl eophilic reaction R4 el ectrophile give
compound 111 (B). BecHdNse the -NH2 group attached to
the pyrazole in compogpd 111 (A) is less reactive than

$ (h%%% b ﬁ)llri?rla{e Er) %grﬁhes%fof the tn{ef%e'glateh&l) L£e%@?:&9{e%ﬁ]b&ﬂds05f formula I.

The SFER EHPIRY® erreuwr SR L RS BUARS (o PR SBEAIHAE | Trien tpialy
be ddreebyriwatingapipdund I(Apwitt Proalkyiding agedt ioulte fresence éfi ssbase. An activated
electﬁoblﬁlﬁsd‘oﬁ’cﬁé'r%nh %re@yarg aQ:@mﬁ‘anI)ahsJéM |aﬁl§létﬂ§‘ rea@éh‘t/ | ﬂtt)‘pﬂzala reaction condition of

alkyl%g%l[{g) \%t'q ag gﬁtgfntﬁq glﬁclsfro%r}rl d&?béef é 8re1y rsF%o érﬁ?t «\é\gwrmtlhe aélvated double
bondmeoigit i A Preesnee efiastreng baaq Subspaeant avequs etkiug afiesds qompguay I(B). The
aminb @rogp bEcHPoHO(B) G’ B8 brotected Wil @ (ot QT Whgive Sfmpblird(IE). This can
@Jn% 'b? gea‘ﬁh‘g oh%tﬁoﬁrrdQﬁhﬂgBo%%g&ﬁ)H% ;Jr(-lB Er(dA)of %ésg ﬁ'ﬂlprcal condition

t |cél
yP ase.

Iz at | n reagen
10 e PRGN AL PG & MEQPes GO M| 27 vl The caonic
acid griared sorafoulrhlé@) is herctonesstedinfeE ety EXBNIoAerthpoarddiDhgA tyirisal condition

of coh\%ﬁlrﬁb ttHerthb‘é@Ihé«'&drd){;}oﬁ@lnt@rthé r‘ﬁ&ﬁw @Qé}tg% tis Q@eatﬂlﬁ with methyl iodide in
on_m.xtur

DMFfrn tﬁe Prﬁsence of a base éompo&ndq%)ﬂphfen gnderggesban eramoIV\gJIar QIQ(H cg’ndensatlon to
give mrpkltrﬁ 1) \Fée cerbtrrwumﬁ qdon¢ pyEyeating cappaspd K efv'tbeytroa‘s |bo%t= igygn aprotic
the pyrrole nitrogen in the presence of the
unprotected -NH2 attached to the pyrazole to obtain
compound 11 (B) can also be done from conpound I(H),
through the [ nterrredr ate of 111 (D) The pyrrol e

T Y 1 T S e

di oxane and DCM Subseﬁuelinaqueous 35 wor kup affords
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15 a non-nucl eophilic amne in DCM at room

tenperature. The reaction mxture is be held at room
woeoparz3ure for about two hours. Subsequent agBUE@BE05/003975

wor kup afford conmpound 111(B). The ethyl ester

protecting group on the pyrazole nitrogen of conpound

I11(B) is renoved to give the free base conpound

I111(C). This can typically be done by treating

conmpound 111 (B) with a baSe. A typical reaction

condition is to reflux conpound I11(B) in di oxane and

solveRICMA tyBicl lendiib R %618 GRattomgound 48) FVENREH Biefe. LE»%EEquent aqueous
h

workl g W%f%g)e&ﬁgw rl%ﬁ&ﬁ%nfgnfgeg.régeg a%%%?ygl%gt?ﬁn Mit!hl drazine moiety to
form Fﬁglg]éfqddf?)mﬁttwlcalrpop&tl% [o&the £ fiands fpopfsi gompprindsI(F) with hydrazine and
acetigaei ieROhi Mhereedags dyeirol€ aitloder oftdmpaay (@) ié BBh acylated to give compound
I(H). Altjpckibhdiidn oftike dcPBioh Alth Bt cdnGRlMlIiGY it o%%tt#y?o ﬁ%ﬁ?t?&emﬁ

of ther reactions that an am ne _funct C
Qo dlE Balle S USRS 1\t 6o i oS il Feiegiy Applation
Publigagory ot 2@OR{0 HGSE A RATd PHblicqtid) WPt 02/18R42, dbek yilsalosuregof which are
incorpepimitheint redserdd- Cl, in the presence of a base such as
- '"Ee"gﬁat‘{;es?tce"o Dl b eg’ﬁlé“d EhpaBite m TR o0 e’ M rom
et . o e re e of B¥0eHs i BH aster PotasSAUo! bR nitogen
of (H)\dsr Kegyedatedaiysusomppundtlifn Tilsvesction ngrotypichlip be fcé)fid?mbu’:l b .treating the
substtldtbl It witth M6kise.ataaghical roakivd q%ﬁditioagsl to F@?ﬂﬁ@%%té\@)% d??xt‘ér% and DCM
i 1t i . n e reference 0 S,
A SRV U B S o s
nuclegRgli e gen Wiy 8 SeeeritdR CeiRl toyeke campayad 116B). Thie nedisiophilic reaction
can be retidietibnnapylptidny sufomietion, S¢dactive iasbEKbh S andarfshyi Rk GRHAL knét can be
iell @Dl the \UPH25d10 BSind Qk C /Y i it
et e
ilé\n@ﬂudl g 3. T fosyac PHBRECIAL NG PEEgENCE PhFroess PR, siyoB as DMA
and T r #ret? Plevsien demrpsatyihiof 180 f-0i40 Hbrent exiicpalyalrdsr.  rExranleeadiation.
Subsjg_ﬁmit aﬁ{e&odshﬁ;kuﬁgi@ésftbﬂpoua& W(@Slt ﬂﬁ%toc ?@ﬁk{?ﬁ?@pyrrﬁ@%ﬂ%@én%f compound
. I 1S e/ S a ora .
1(®) i rERIRNA! 68 LA PP T RUBBEIT s, b By 4R LB win = stong
acid. gl’fmﬁ%/l g?rgi’ltlorbp lt,ﬂ:t?ﬁt cgfné?una |II(§3X withat: bTFPg‘| QM gt oreat temperature for two hours.
Subselqgsnhdduemms @y_pllk@ls pifﬁadss;?ompdrunh)ﬂmaﬁlecnat_ively, the transformation of compound I1(A)
to corpyGHIRE)| carn bel@iel b@id 5l SingI e, OPKAIRy, AednkyE QJHpgﬁrlda{lt(Pé) an% g1e removal

i d h te, | 1 at e, )
of th? %? ér§{e§[%5 dreof.“',o g%bee ’gyrr zr&?}fog%rg?a%ﬁgtcw{}?%ceﬁfn:qnegg pot reaction. A typical
reaCthﬁIéIﬁFﬁltﬁS}FSé? Bnix sgbqtrat'gélﬁ)dtitb ’the@ilkgglgtt'nig mepgent Rﬁpt, pecess, DMA, one equivalent
HC, ookt et a0 eilatéd femppralurd 4t @hderPAiBORAVE, radiation.  Compound 1I(C) then

. di.hy. osphat - ,
BRSSO UGS e B4 VA DB LN g v
can b gt pfli s sgpiis amaton kPtiss sgclons gt zsegondary aly
aminefcait easY ofitr dym doratien raattioo lef faptpnund AIKG)tcanx b@cﬁ@dtoﬁt byEx&pﬁy ®fpound
I{C) wiiﬂlﬂ;j atsliatingRé morlyU I typiba) ac%_ﬁtﬁ»ih RdaBtdn c&ﬁlﬁﬁgr@i_g |y r@gcl't II(@?lr/]vfet‘H atRocyanate
4 e ne, | a e yCl ne, SI nhe,

R moi%Q ntgé;ﬁ?rase%e oiggérgtg}oanmtbrﬂ%e’ra%%rf.g]ﬁji%ﬁ%c!ugrﬁ gﬂtgggﬁ vm{}]}/upgagﬁ ti?mpound L

{ IOR® E163F 9ue 2 3R, 416 oS S OB IO B B82gen s removed (o give
compoRETIAB2TRSA00BENG be ecledfo0rbyarestiay caMpoly IEH) inktRk tfong akid.SA typical
reactioh Q:Snditﬂ_a%dt@ ‘B’@& c@lfn cﬁh@‘(ﬁ?ﬁﬁ#& ﬁ@llalﬂ g‘_@!_({?ér ?}UE'J{ [E@?.{/\%Ptgségt{?eﬁ_fqueous

Sel ecti on e" by Sta A VLR
workuR/\%%olr,]dﬁ &wﬂgolj@ﬂ%én c’)mpzﬁrcéljl(’A) P?Peth?f'i L@E?r%EP@“%?OPW'ﬁ rggetiongwith an R*
electrophile givp eerercens! IHE).eBeratsg theefNit. grooe attahddtts the myriazost iy confpound INI(A)
is less p&aﬁﬁ\ﬁm@ﬁuﬁd ;ﬁ/&bllg YitrogeR P Iigd)| e FaHstorrdtiort gfﬁll(k\)"t‘é@ﬂ%} ¥ be carried out

ith )€ Y. Dr m Xi ng. . .
oo OBRLEE AB SA LEMIRENTN, Yo il strpaganes o
this transformation f?ﬂs@, arﬂaglk)éﬁlﬁrp,(ﬁgylpt@pewlfqny@ti@arqduqzﬁﬂ? apinelignpi Redatige mild
reactiofi coitigrs| ar preferrairiol adhieve thk rection delbyfivifyi IAh blatie readtioTSYII(RED give
recovered by evaporation of the solvent. The degree
of ionization in the salt may vary fromconpletely
ionized to al nost non-ionized. The conpounds of the

i nvention may exist in both unsol vated and sol vat ed
forns. The term ' sol vatef is used herein to describe

o a1
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15 inclusion conpl exes wherein, in contrast to the
af orenenti oned sol vates, the drug and host are present
wOnRooesrZa3chi onetri c or non-stoi chi onetri c anDURCTABADTA3975

i ncl uded are conpl exes of the drug containing two or

nore organi ¢ and/ or inorgani c conponents which may be

in stoichionmetric or non-stoichionetric anmounts. The

resul ting conpl exes nay be ionized, partially ionized,

or non-ionized. For a rewsew of such conpl exes, see J

Pharm Sci, 64 (8), 1269-1288 by Fblebllan (August
(B} F]se?aérl?eﬁ obp beyr tgelfagc osgcrni%ﬂﬁ({\%w@n%n acglﬁ/ng rﬁggré IWB{) rer?e?c:ﬁ of base. A
typicat gagpfion @Pndtt'ﬁe isj tpy idhedmppund kA Withy eisteph &f, baps. sHhR§SDIPEMEd DCM and
adding $feTedusing ban@ibii @i dhdscdyinkte at o°C. JAO FRaEtoh Enixeundlisthald laPORer fbrCabout two

hours fc?‘rQI%ErE donqg 95 Hﬁnéﬂefev%ngée&?enpa(v%ﬂ&gﬁwg‘ﬁ ﬁ;eg X&Mdo nﬁslll(gg

oun
3PP eithe s niqgen inferpEesprre SF tB%P“p@é‘i’?tederETﬁﬁaChed to the
pyrazaldm ohitain eqnepduriddil(B) peant dlserite, dobefra anguotireid(H) N troough éhe intermediate of

(o). W@Wrﬂo}éﬁltr%@ém@anﬂ§depf‘d?écted%ﬁd ﬁﬁméy%tedbcyglby&ﬁ@b%ﬁ'"ﬁm This can

be done Eatva % qonswlpjc%h |’M a s#rgnr%sr?ﬁ? reducm%{%{s tr]eeactlon g1 >§L}rre tﬁr rae,lcﬂja gnd then
reacﬂne&'ie Freide N japylating agedl AdwicalgeairnePndion isjeirsat Syppend(H) with 4N
HCI inVaibxand. &t, rodWCRnpyafaeSoitivo baurs &8l subsEqldnfijuembveadiidolVEnt. The residue is
dlssolgoeallrld %Lsﬂ%@ @y a%héer s%&?ésslblpé@ ﬁﬁrééuﬁﬁ slel]iorpnrs $n lgsc?"édg&‘trlphosgene at

Per ganpn Préess, 1987 E B Aneri ca

0°C . e R e ¢ AW °aﬁ"‘i BB for AR NG < SHSSTHERSFoUs Hpkiyp ffods
compeynd II(Rk othp Grudé eampoandd|i(p) I:bryn reaet$ witem oeeleophile fregive compound 1I(B). A

typlcaﬁréﬁétble&dneiﬁon i@ il QSIS III(@) vk G G Q@Hé%&llwgﬂinrhem%ty in the presence of

a non-rbucggphlllgne}ménef nancﬁﬂi Onaoﬂ) eggergyrgseﬂ}e reﬁq?rhimxturq Ee hgld at room
femp%‘éﬂ‘fﬁéﬂjﬁ'&%’“\‘fwﬁ?\”f% eﬁup%ﬁqvﬁnﬁ@ﬂuewsegrkkmﬁm qoepww@)sku Il ed
| ITht ktylaster prstetting gronorethe p@azonitbgaCdsfichregbund M(B) is removed to give

the fr@e?(l?sgp lc@mpo'uﬁh III%S'TQQ cé:?'?c tyg’) 5a9&d5é"&§1e bp%eﬁﬁmw Iﬁ(B) with a base. A

di sc
yoicef 3 ﬁe€8tf°ﬂo‘i°5‘?'té’8 hi B 6 BR PP QR Gt (g f”e’ﬂ"? Presgifg of 2:3
equivalsnisef] Li@H. oBuhseavgnt pgusolis warkroafiduia cempounchilitGle | Pemnednd Mi(C) then
undergds | avlRieophllic (dagtionhth @n rh Sle&tPHIO dibtyC OfttseHuBISopAilic reaction can be an

acylatﬁ:ﬁr Q%H %ulﬁ)?l{'lguo}: %iﬁ} \gna%ll rlla'ilé/n gr oqgg—bfma{uﬁ@thgfsrtggc[tlons that an amine

functigfjafity cprrigs. e@) A S kel epribop BB GFRUSPR A Ghwith an
alkylain gcaglr Isudhuar &-Cloindilel fraperfce GH) hasapuch b2 equiviaiente of DMA, o a solvent such
as Nlﬁﬁ‘aqﬂfel feactioh eﬂlxﬁlF‘eeQQIﬁHn l%fateh Qﬁdéﬁ%ﬁ&&@a@@ ré(éflattlgh to 140°C for hour hours.

Subseg%ryt C%%swogﬁé F’fé‘%ﬂ?%‘b‘% @I"F?a‘jrg’"\Rﬂé‘F épf’rﬁ"é‘ @do nrp o und

c dimteas indicatedntiienwisey albrefesanessrigeeinyto ghei imigntive aeradogmss|inciugle references
to salfs; BN2teR! hydPd3 anweemhBlexBs thekdbs, ard toddBlvERs, IHYEaROEnd Edplexes of salts

thereo?%?&ﬁ[ﬂ,egg Iérﬁrﬁéh@cs%{f@orl‘.&mg{shagg%otggglcalﬂ? FaE‘eIMQFSBQﬁetﬂéreé’%" th

gr aarﬁ@ceqqcaghic@eggagﬁééltwqqqe P%athg?’éﬁﬁlbﬁif SéE%‘Wﬁ'P%@ disatie)-
Suitatfe ecidapdites salfs @t H@megrodragigs wyipie Srmangn-loeic fsaltsn Exanmpldshigclude the
acetafd] esp%na@t baRBSAb, rbeéﬁafee Hi@bondd/dflohate, &erphae/anﬂat@v %&Etev Bamsylate,

\ rodru
oveie; QAHE S e o GBS o i S e B Bfprosenace
hibengadm hydreshiaddelshleridsr hydisbromisis/premisier hydroigif¢fiodiden isglivignaie factate, malate,
malea®X irBlonals, Meéate metHyBliRteS haphtA R4S, AR pSylateyWicdtiRaté, ntr@Perotatd, oxalate,

palmltgfe fﬁ%ﬁoéth%ﬁés r%‘e/t%&%é?{ g)?ts?ﬁlatéé ﬁgﬁ%% %{hos%héﬁg n¥£c%ﬁ‘a¢ate stearate,

rc cCi IFsoners ar

S”"C"ﬁﬁ?s‘? Bte m’\f?%"e?’@ IIHOCERISSEd cont ains, for exanpl e a
k Suitabler basx isalts aye (fnnrpecbirormhaas ouhigh ifgm mon-gixig, saltsa EEka@nmgsi ioclude the

alumithu®® ERSirinebdnzA Rk, Qaenrh smonnecaah,%w dioBmb NG che CIOHRO Haghesium,
merism | ncluded

hi bi t
meg'”m"fhgﬁm‘{‘%émassé‘ﬂewgi“‘m ‘ﬁ°é“eﬁ}?(7’\é§€i“gﬂ”°§?'g al |
stereoi soners, geonetric isonmers and tautoneric forns
of the inventive conmpounds, incl udi ng conpounds
exhi biting nore than one type of 15 isonerism and
n1xtures of one or nor e thereof Also |ncluded are

o I o o s
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DL-arginine. Cis/traps isoners may be separated by

conventional techniques well known to those skilled in
woOheo/oazd431 f or exanpl e, chromat ography and fr aecraoBabs/003975

crystallization. 20 Conventional techniques for the

preparation/isolation of individual enantioners

i nclude chiral synthesis froma suitable optically

pure precursor or resolution of the racemate (or the

racemate of a salt or déPivati ve) using, for exanple,

chiral high pressure liquid chromatography (HPLC).

AlFoed Raikw vebyitablé Sifis (<38 @ﬁﬁdﬁbeol(cﬂi PhatmAcRCtR8E1 Saltd IPRPEMiSH Bglection, and

Use” ggyStQ\E ﬁé@@?érﬁﬁkh VM n'%}i \?CHS (gef?rkérg/alzbdé) %to‘ls\él‘gsure of which is

. e ca
incorppEd é‘erﬁﬂé’y&%?fﬁlﬁﬁﬁ‘dtséﬂiﬁ%bl ns an aci di ¢ or baS| c 25

N Eheynaceutically acteabldomat ef tealioVentive corapaundsicgn beieddilp prepared by mixing
togethbr SUNABNAl BB kﬁbrﬂﬁ&ﬁlﬁandﬂé@jeélﬁa déid bri@se] hbaSIpRIpRAEEhE Salt may precipitate

from {cﬂuﬁn{anﬁ bg?éilegeed tf’yq'ﬁr%{lo%to?ma%ye rgcaovgrngg glr {gdpe{glﬁ gfl?tge/ s%rvent The degree

of iongatigs indhesw5lt %W&ﬂ bireletelydenized *PI‘?E"%UPP é’éﬁ%fhdl ng pure
ermaatcbropoendssof thy invandiers maye bilist knioatn udsolvated ask sdiaed forms. The term

solvatgehgcugfci fgarr@"foroﬁgcrﬁ@m%aﬁﬁ c%plé%m‘pfhﬁ%nﬁé &J‘ﬂlpelﬁ’ﬂq)f #Riidv8htion and
one o

BT SoaH o R PR g TRlEo ATl Tl g myaret s
emplaygdvberl thy seiPert,is watern Phaspenstically caceepiable spivetes & ageprdance with the
|nvenmihaiﬁﬁudé0m,8ﬂa$dsi &g sfvars Wndiemcie BeRent tof pinealitafioh @Ry aReisotopically

I i fromO to 50% isopropanol,
SUbSt%Ed 92%{78 dfsr%gér%r(mgn% dtqgﬂggo/%aand fromO to 5% of

a'W' %cmd%% W|tle 96!; %ﬂoq)eyof %V%ﬂtl%[t ﬁrﬁl cgﬁnplﬁ)ées such asa clathrates, drug-host
inclus@o worapkxeavhangin, df contnast te theafaereehfiqyed  sovatee, teendrigdnddhost are present in

stoichiBmetrid bEronBdidhRAeHO BRbUNE. MHLQRE bRt BRpERY oPe QP bAIREY two or
more gﬁam%and? pinlorggngc! can]%gnents %H%I?ingyntg)ev}%%tg Qh gntkﬁr?c%r n%Ssto%ﬁlplnetﬁgamounts
The @st@tgg, @%ﬁ‘iﬁo@ﬁﬁ ke |We1i_: ;EartE’I){ éqnlz%qur apn- IR H- rakrewew of such
compE@343ee [ Prearral iSsic640@) r1ec%ef28d\hy Bilellisn (Aogust WB)}ltmcﬂlshbSlm of which is

mcor&)ﬁtéd%%l%fn%‘?&eréﬁbe'rﬁlﬁ eﬁtﬁétil rety. The i annt | On al SO
s of

udes I sot o
| AR B P A S ieato) P BT GiGBE S P Ra i optca
geomgiric anddaHtdiegyic isgmerpleof the impentiveaineoundmber, but an atomic
WESehivalive sl Sompuundedt theChviehtdh avhich frfa lhih\tehﬁtleair @BipRarfia®®giodl activity

them&ﬁig? blﬂqu e\X/heHsagﬁ‘nts%requy %dpaitig'\t %t &E%ﬁecﬁﬂﬁcﬁﬂg %elﬂlt/e compo]gnds for

opes sul usion in t Oun
cxamply Y TR 726 G100 ST 1hGR PSS FEATGh Magradpg on
use ofiprddr@dd, mayaoe imng inVio-2QQEAOVREIEIVRTTIYVEBRE V). 0D 3TBBYmp@GEBIm Series
(T Hi§UsRand v Heﬁ;) alaé%@ @é\grs;bl@%arrfém |ﬁrDrL!'§;eDesf§]HCher§éino'ﬁaﬁéss 1987 (ed. E B

di 3
Roch% Km%lé%nn f’hasr Ccﬁaufacal 1§)§RF|atlon h’\gl\fmc%g&res grswhlc% %reqﬁc%&oé%%% herein by

en, suc
referepgepin gt entiBglies. phosphor us, such as 32P and sul fur,
Sutbdr@s @5&scordgick alith ihe Gﬁ\mﬁﬁoﬁ atahy fdr adxeinglel b rppxdumd sbyofeplacing
approtpnéée funéflgﬁgllfleg 'Bresérﬁ’ In t%mvg con‘id@gﬁﬁ letﬁ] &t %o%tlé%o% to those skilled

I oactive |
ey R A e
198555thee digtlespresf whitht i npqroc@atid hereih ky agférenee Ivts entdety. ar e
pasdﬂetéuéuﬁ:nés)bf bra@figtlin 0abrddndé Hithand ip@seoniintiidé:ew of their

e‘a@%vhgre ’theI po%%r %r Qcﬁ\ka% a%%o?ﬁ?gé(d Fﬁ&lgﬁa}]@g CQ)?HZ Catnlegtgr thereof, for

es suc teri
examplgy rep'??&&‘i‘e’ﬁf’ftb? Wdff’é?rt %Yhﬁct%&lké'peut i ¢ advant ages
I e@)udttsrente toramougt exataipe anelcativbiundaios it i¢idH) tap, etifep thereof, for example,
repla@éfr@ﬂ%lf fie hydrdfeh W?‘#—CL)Qka‘ﬁbW@qrhéﬁyf .ahd fe or reduced
dosage requirenents, and hence nay be preferred in
some circunstances. Substitution with positron
emtting isotopes, such as 11C118F, 150 and 13N, can be
useful in 10 Positron Em ssion Topography (PET)
studi es for exam ning substrate receptor occupancy.
| sot opi cal | y-1 abel ed conmpounds of the invention can
general ly be prepared by conventional techniques
knomn to those skllled |n the art or by processes
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or anor phous products, or mxtures thereof. They may

be obtained, for exanple, as solid plugs, powders, or
woizbosm 7831 met hods such as precipitation, PCT/IB2005/003975

crystallization, freeze drying, spray drying, or

evaporative drying. Mcrowave or radio frequency

drying may be used for this purpose. 20 The conpounds

can be admi nistered alone or in conbination with one

or nore other conpounds -3@f the invention, or in

conbi nati on mﬁth one or nDre other drugs (or as any

Cg[ﬁ)W&%’% glrgre]c oun I)tall’ljﬁjf g{lma% 05 %ecearéulsg Cai1ma|lrt1oI }OHQW%“H (é\wé or -NHR
whergy R ﬁﬁ'f)ea'bﬁﬁ‘u'q‘?aféee‘?ﬁ fon | exgmplen CBRAFSEAME f ORe | 9Hi betht Bydrogens with (Ci-
Cio)alkaoyh "exci pient” is used herein to describe any

' Wﬁl@'&%pl&t B\‘eFe O P;%upscﬂ"&%&‘%é)wnﬂfthé Irﬂ(ﬁt]agomg examples and

to a large
o G Bosh0L €500 Shei Bl Lk 0oe T
mfde"vOPeﬂatﬂannty@ ICRTHOURAs redyethasfspleastachps pradrugsxefiqtfiee pft the fnventive
compa@bdibi ity and stability, and the nature of the

d%ﬁggﬂnﬁg&%e lt?\@ﬁtro%&%ﬂlﬁ S ?Wﬂg%htn ﬁgts.arﬁolﬁla%oﬁglﬁgr% %)(gsggs two or

lver oun IFnventi on
more S57eCiETTP- (P STPBNTAL e BUPnpes, AR 5 aseahortakenyiens group
geometfiog#irank i(dr IZ& isomers e p@sdible. SMwke the ppuinid contging iiat example, a keto or
oximd GréUp@Flgn &r@rﬁatlc%@t)" talHoRBRYigthie Al Qé\ﬁorﬁlﬁlsﬁ Qéﬁhd)cctfr OR single compound

n' s Pharnaceutical Sciences’
may e%é@{mkgth?h Qnet’?%n‘t ﬁ)gﬁﬁ%s'f’ubl i shi ng Conpany, 1995), the
dilR0ers iitin de denPe rfitas 'wewpfb@rea@'ééterﬁ@rsems bgeometric isomers and
tautomeit dores ©& thie rinviettye cemtdundst includirgadompoumids iegiibitint inaife the one type of

|someﬁ(}gm’%if;lélJ RttireRfor §i&r BN QHErdoP 'ﬂ\lsmlu&é@ a?éjéad@délﬁd?lro? Hasl rsglsl\%ereln the
counterﬁm is cg) a&b ﬁ%ve ﬁ?r ee(%m;{ra i.) Iacé%e P oIT Il)ﬁ réesf)r rﬁgemni ?% ce{am%e, %‘i.-tartrate or

DL-argijeeal or sublingual admnistration 35 may be
erqu/iay eidorbts mhy isdsepdiateCiBGaMERIDNE RicRiiGuel e bWV tistE SABY in the

art, fofjé{aﬁlﬁlta Ofwmtnae M}%nmehéﬁal cgg(anzqtm' ons suitable for

oral m ni s atlonln id fornmul ati ons such as
&8(“6’-{‘%""3 c5pe HPes for g rReperRiNgsqRaPt Pk inriygugd engnfigryinclude chiral
Synth@ls fpmml@le dpticadinpres précunsot erdéesalytidni of thie daceinbtie éat the redeea, of a salt

or deriVitve) using 6} eRabipie, ctid@iidhGrbs hrSiRuid Sfbdatogradnl (g @) ut i on,
! IARQrﬁé%Ug)h JH a@magé n%' ugé W‘é’&%o \d%ey;%\é%;%efg\g%ja Stitable optically

Spra or ITU 0 ns.
aCt“’eljmq”B‘? @US)‘W@QW'COh@@rU t(ﬂﬁl Fage B Ariie SPMRANED foRR|ng greacidic or basic
moietyy a8 pad & kasessucs ad tattario @asid oSty shamgetigiaching! TheiréssiltingStladtereomeric mixture

may EQrngAlrggd (Bpsch%%téa% hW%ﬁdﬁoraﬁacﬁéﬂa‘ %lryfteralhiétrﬁpfaﬁd Qhe I'Barlg)th of the

dlaste\ﬁgr;%rpers g%nﬁaﬁgttcy tge ﬁ%refféf'?‘l% %Jlrfaeenaﬁtg%‘lsr(s) bb PSWI‘@HE“OW”RO one skilled

inthegftycol , nmet hyl cel | ul ose, or a suitable oil, and one or
NM@heal edwipsdnﬁyidﬁghe agemls @mnd/lcriral satbwe@aitwe@gaﬁy Sbe obtained in

enantiuh%%@ten%hgy lfo?rt'lI ?ﬂi ﬁ%ﬁ‘at@# rg‘pgy Q§p A%ﬁye Hal[ce C!)nba\ﬁ Jsgrﬁmetnc resin with a

I tut
mobile; Ahase consistipg efoﬁﬁmrﬁi?éb%rf typigaly |h?RPéﬁt QFJF?X?P&y C%fwgbféom 0 to 50%
isoprogared typigalfy fem- 21 tas2004, \aneh Gom fOats t5%chf sin rtkglgmiaé.i tv@camo@a‘g gliethylamine.
Concdn@5tiR ofthCluASafolIO # eAGREd hiked. | N Expert Qpinion in

eUt iC
CHES ) con B P et ooy Ererienpl 01 pRairan o tros
skillechia thej 3t Bge. fos Eaameple ESterpochenstey rpf Oraanip Compaundsi by & L Bliss Bijiey, New
York, fi @sr)The ddapsirectf WHicIOR ind@p@ated Heesinthyuigfersg immleatiretp. from 1
WtT?{% Fn@enﬁcg'l éMo%cﬂlgest \L:H%oplc%lgl I%géélgcﬁ‘n ogﬁo?]of #D rngenilyno gﬁé’%k ¥ne or more

fromb5 orm

atoms, i repﬁ@eddl?yuﬂ) atpm heyingsthe @@p]eeetarplp )'/"”'Elber'i’tté'('F an atomlc mass or mass number
differegt fsinmihegteraia mas<Eor anapd menberfusehlly fonrdsg naure.sExamples didsotopel switable for
inclush ¥ H8 cEhpbuRtlsaf ehe iRAoH Mclub sBepes B hitvdge s, @luibrih0%€and °H, carbon,

cal ci um carboxymet hyl cel | ul ose, croscarnel | ose

sodi um crospovi done, polyvinylpyrrolidone, nethyl

cellul ose, mcrocrystalline cellul ose, |ower

al kyl -substi tuted hydroxypropyl cellulose, starch,

pr egeI atl n| zed star ch and sodi um aI g| nat e. Gener al | Y,

L Y Ar A - a ~ -
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pol yvi nyl pyrrol i done, pregel atinized starch,
hydr oxypropyl cellul ose and hydroxypr opyl
worbdsyrzssh | ul ose. Tablets may al so contain di PAEMBRN5/003975

such as | actose (nonohydrate, spray-dried nonohydrate,

anhydrous 20 and the like), mannitol, xylitol,

dextrose, sucrose, sorbitol, mcrocrystalline

cellul ose, starch and di basic cal ci um phosphate

di hydrate. Tablets may aldgo optionally include surface

active agents, such as sodium lauryl sulfate and

ohysq bat@ 80, and such as sm n_ di 125
such Snd}é ndV\ﬁeﬁh' P’Ss?é"ﬁ? gﬁ'sﬂ %'"Qeasa}?ve ag ?e 35 1 ana
nitrogery pmbaaSI W and éimmsers suh 4sr g’ @ gndy, C%Dtl@fpbprw %CBfaStzﬁeand sulfur,
such 459, ed:ertaamﬂatogicamub&lsd toplorak bithé nasmtich, fr wiaMplepthdseWwic¥pporating a

radlo%a{lve |§0§o&eh gr Lﬂn d}g l%'n&&rs S@Ltﬁa% &0E rd%{nl)lﬁﬁoﬁ ‘%'Ehtdéé Mhe radioactive
ts suc

sotopey BUTE B, g\ REOn-2. ¢y S et AR R PP Ui of e of
incorpaiatigruarggeady mMeatp siptaetios t Selrstitttion wiith heayisd lsgtnwdsasmlryals deuterium, *H,

may §¢8rd0laa{aﬁ1 thefapdiid %a%ﬁg&eréemlgl fonR lgReafeF %‘e@ﬁbhcl aamqouat Sxample,
increa V\E ln v1¥o F%e /0 L%d%c%d \é\% rgnl:le%ps %Pé hgl{plao ﬁ?e‘eﬂ?d?’ in some

% conven
st aOp 3 SEEon acseﬁvpgem@es @wawsesucff 60 Fritp Sganb & be ussfuln
Positrpr Exgigsionallopagesphy @PRT) shwaites ér axsiiingguiatieta teseptdboetupéray.y

t éi’sglto‘ﬁrcac‘ll %@E@'c&néﬁgnésoofathé) LIHVS[&IQH %n/ ‘bgr\'e\%ﬁiy bE r PEParB Yt cohfentional

0
eSO i 010 P B4V POt VoKD N0 G oed rero, uin
an appfpeyiaistisatppigally- labglpdirepgentin plagsciithe 0orplBbalRdgsacent atheise BOPRXST,
| Wiagriraediiticaly3drcebdbleablvitb£in dscorfayte With Rnfvesss Gdlud these twhgrein the

solverﬁ’ bf &%taﬁn%tll}fr{ha} tf% IJO g@n’ggglrlsﬁthéd e-lg_yaB (Je P J?;lat%ﬁléj ﬁrt ISWISO

ons O ternati V
b ICOREP ST PEr mt?ﬁs%[q PRI okl R pasalin
or ampraljue piofuety, or nki@es theradf. They mmay izet dbiameddgr ekanrley desatithplugsy powders,

or fi In{EDtSyemletﬁUo%rs‘écraEQ BB Yitakksh, @Q&Elﬁt@tldhr frée26 Wr@dsprﬂf drying, or evaporative

ﬁ i.on I's di scussed
drylng I\fc dgvy(ave ?r rau}:j i0 fre'g encyhar%lr';%T becb ?ﬁgr tﬁ 9&‘5&%%5 Tabl et s,
VJ he con?oundgyarH)e @p@ﬁ@f&ﬁﬁl«pngﬁﬂn EomlL'H’EWW ong AP other compounds
of theDmkdo@ion, oNinYcgmbidatian, withO&@ d¢rl rEBi oheBarligs G 18-y ,cotnbigatior Ghereof).

Gencer‘allyS me(j-’%rb% a‘afnmm'réarbs' asfoﬂn{b%%rplﬁ ra8doBickicn &t ioRe BYmore pharmaceutically

cceoraB R0/ 0 8775 SR S Pt TP RO Bh & ey oter tan te
compeiaiafs)if therinyention Thagholse of excinigntatilidel2 tarpetsatent frpa qp &ctors such as the
partic@tthdde offffhifidtatibn, the kBt 6. thdbdibehied sbiebipsel stability, and the nature of
mem&&%q&hatlons i ncl ude del ayed-, sustained-, pulsed-,
trolled-, targeted and ogr ammed rel ease
SRR GRLRMP ALK SR Er A FRIPROURE & e Qe fgneagd methods
for thelrrprdda@tlonmt terveadMoappérertt O6th&@ 4killePdt the ars Suéh coBpesitians and methods for

their ﬁ*Hﬁatreﬁqm Garl 64 RAKE f&raﬁtﬂrﬂﬂé qgi- I%?’nufgtbﬁﬁ FhSrmdc iRt 3BiE/s’, 19th Edition
ns an

(Mackf I,llsgmlg n o\ryg?%qgs}%)s he dlgh zgtl,lrremog %ﬁ i|1 (l:salﬁ%ﬂ.ptor%edelfere%agy rePe?ence in its
entiregn- | i ne, 25(2), 1- 14 (2001). The use of chewi ng gum
Oral Adaningritioave controll ed rel ease is described in WO

0G4, 3 8RsbundsNs? uel lﬁ\%ln%%é?ysbeosdn%m&& Br‘élfye ORI G&mtini@tkfion may involve

O T ST
may hiegelaysddm whiglythe bastpoirel eatdrsi the kidod stsehmireeliy frpry themoytht he
b'F@%laﬁ&ﬁs%@afﬁolelf&toﬁbl adifhifiSthBon iAtlude RbIRY fefhulafin® Gifthl as GdbBas) capsules

contamln? lpal? cu(?at %s ?qrpoRrg?rg %z% &s (%?LUH rlé IEL? ﬂﬁedp Q:hév%c lnﬁmeand nano-

particylp{es, &?He?ﬂﬂ‘l’ solytﬁp r ROOAEr fll@a|(@q.ludlqgrﬁlqcaﬂgr@ﬁlm)apvules sprays and liquid
formuiatidnsast ernal , intracranial, intranuscular and
subcut aneous. Suitabl e devices for par ent er a
adm ni stration include needle (including mcroneedle)
injectors, needle-free injectors and infusion
techni ques. 15 Parenteral formulations are typically
aqueous sol utions which may contai n excipients such as
salts carbohydrates and bufferlng agents (preferably

a o Y r Y. ~\ o o g,
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conjunction with a suitable vehicle such as sterile,
pyrogen-free water. The preparation of parentera
woaommrz3i ons under sterile conditions, for exagpiBe000§03975
Iyophilization, 20 may readily be acconplished using
standard pharmaceuti cal techni ques well known to those
skilled in the art. The solubility of conpounds of
the invention used in the preparation of parentera
solutions may be increas®d by the use of appropriate
formul ati on techniques such as the incorporation of

S‘L@B‘ forlm'il?étlon |nc nCI n nm&en r?gmoréésy'f:u%s grlilci t ! oglfcg f%glulatlons may be

ntera n1n SR O WISy
used @ﬁﬁ%? &t BPMafTdrast capedest ?r@dtypmiﬂ ipglyge a \0BEPT fos P Frestie aer, ethanol,
polyethgliemauglgdol, propylenecdlycoe meidyicyi@ebe, orsalstiabla@il- gnd ik € thore emulsifying
agentS %H&/Brodu%feqdmg LanQeligfl BRtiatdH Aoy Bl rfr%%%@?? 'theTrjaébﬁstltutlon of a

q i nvention may be fornulate

d, or thixotropic liquid for

adTﬂi*P r"FP@IPOf“a‘iSl Qf: rihea@veetwn imep [alsm be dseddp tast-dirsevingl ifastydisintegrating dosage
formsnanehi &< 1@ 6ker debeiBerin Ekpertinkdltin Vierapeattratend, 11ESREPI-€8 ByfLiang and

Chen%lﬂ) lfhgﬁlg&lgsﬁrte' P\gﬁch' |§‘%0Hﬁ?akegrhglgm ‘?etfqucé ﬁtﬁ%ﬁtur@@ PGLA

solid, ?or gpaa‘uppe fzo a sac

m Crospher es. t1on ounds

ik ﬁ@'gﬁ %@a@ﬁﬁﬂaﬁ dﬁ%@@d'%ﬁ Yo fh&&mgﬁﬂw@#w 51 Wik 1o p0 e of the
dosagetferms kiore tyicatiitiens & wi% 0 Wi, of tokedasade fgrmpiin addition to the drug, tablets

generblly2EbREARN AMBishiggrarty FExﬁlablesf SWMtégrén%r‘ﬁcludérsoﬁlhhssté?w @R}%@te sodium
carbo;(ﬁr?e hﬁe%?lgj%lséc' {' c)(uqr{ chr% V\%me hat aer §Se choscar%ne Bsé so? ur]"l n,groépowdone

P°'YV'§¥4?YH°'t5’a'EE‘c sy fRifigtes m"i"}?f}’Fta'H'iesce”%‘EFGn e a'kxﬁ-ﬁlwéi*fgted hydroxypropy
celluldzastiaige pregetadining dostapabrandl sadunsalginate) Gemaenatg, thvedjsirgd g&mt Wit comprise from

wwmgglwmwewyfmrsrmrt&zdvmlowm@d@s'a . ffowater

e e G RO -
mcludPemIénOPrmta"@ﬁ cefitiesn.c eslaiinnsyganse polyathylepo ghiead dnatwal eandf sypthetic gums,
polyviepigfrplidene, pregbiatiniredSetarch, 3§ dioh@iopyl Yalriddd @ndd Yiydraxastbpyl mathglcellulose.

Tablewg%o(cgﬁglﬂ Qﬁfenécﬁ?@f} as I%t{)k% (mgﬁo@lglﬁatg fng Y—Bhe%%onohydrate anhydrous

mnistration I n Iver ropor at
and theoIHcF)o Hﬁmltgls ?qglto, %rﬁ%ap BYFISe sgrbltg,orﬁlerﬁmﬁt%lglp §elgﬁae starc'h and dibasic
calciumipppsphaie dihgirate. needl e-free (e.g. Powderject TM

Bitapies trlyl aiBt c%tlc)nallynlh@tﬁlb | Qface Hafe ddggr% QBN &5 sdafunt IQ@rﬁ &ulfate and

polys{ ﬁJtee 5(? %ﬁ%glld"élr(tg sﬁc Ca(s) r3| co IOélg%her %\E‘leéf%el%giff%ﬁ aﬁléegegoents are
ticalluy amei¥R A RO BAYH 15 Wil g tablgh ﬁmqﬂ'@w%vn'féw TrpEy0-Bet% to 1 wi% of

the tabletr nul ated to be i mmedi ate and/ or nodified release.
ngbléth %Qo rg%he@ %orﬁtgﬁ rﬂﬂhéﬁk%ﬂ&l éé“ﬁh##ﬂﬁurﬁ*%le@bé%d talcium stearate, zinc

ne 0

seart Sty @ B350 21 PRI PROPSHITCAFArAG i el g supnate.
Lubricgnty eneatinge wredent ixfantoles freny 8RS wintodanviéal pseferilly from 0.5 wi% to 3 wi%
of the@bg.ni stered intranasally or by inhalation, typically

' rbthé Q&nvﬁé}foﬁal Qrf)?regleﬁtg YnCBQAI‘QﬁLprx&SAg% re}:ﬁfgraﬂ!soﬁé%?rmg tagghts preservatlves
and taé'é? "é?SK'Fﬁ 38egfs: conponent particle, for exanple, nixed

WExémptdry plais lcondainl 8y tosaioth 8@ wt% brog, [flomtabolyt |1 msh torebputfop et binder,
from @boutd WP RVELSSt J5RAA fRlien® o SbEUR 28R%QS bou® RS @Y BikiR@YréEnt, and from

aboutng‘s’vg’ goaaé?lﬂ18w{y|§|?r§%t’ punp, spray, atom zer

zer using el ectrohydrodynamcs to
rT Blietdends 'T’@Vrbé canrressed difecttyn by robes fo, forp taliets Talygt blgedstor portions of
blendd Iney aleMmatdiely de Wot-Sdiy-{ @ IrdeR-gRhOAE, I bong8aled) oBéxtruded before tabletting.

The fi l:llal ﬂ)rn:lulﬁlorli r%%)r ?ILL H%E&{r%ﬁeﬂ&‘ye% and may bchoated or uncoated,; cir encagsulated

uor opr opane. or I ntrana

LB BIHAEPY BEigb 3 e HSoet ARG TRssjERt Poseg Forms: Tales, Vol

", byelt-alighegmanc éridt lo slahnan, ickloRiikers NiY., NiHie 19A0e@3AN D-8241-6918-X), the
d|sclo.‘»‘u@é’]&ffﬂlhI&ﬁe ls incBrdbFBted BREIRYy refRfcAtE iF R entil@fy, Nebul i zer

contains a solution or suspension of the conpound(s)

of the invention conprising, for exanple, ethano

aqueous ethanol, or a suitable alternative agent “for

di spersing, solubilizing, or extending rel ease of the

actlve a propellant(s) ‘as solvent 15 and an optlona

.. - o o o, o o -
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appropriate conm nuting nmethod, such as spiral jet

mlling, fluid bed jet mlling, supercritical fluid
wonremass3ng to form nanoparticles, high pressupPer/iB2005/003975

honogeni sation, or spray drying. 20 Capsul es (nade,

for exanple, fromgelatin or HPMC), blisters and

cartridges for use in an inhaler or insufflator nmay

be formul ated to contain a powder m x of the conpound

of the invention, a suit#tf"e powder base such as

| act ose or starch and a performance nodi fier such as

/ - $cﬁwﬂ’dnﬂ|§ﬂatloﬁ§ifbﬂ|0Famadm|9§trat16ﬁargélﬁ§é M%Lﬁt&%%Qm -erJﬂﬁe and/or modified

releagcﬁcltﬂﬁd%fgd r}aé(as? ?orr%p%%g%lnauc{e elayef ﬁug’tﬁunedél FWEFCI Sfﬂn{rg{lﬁt{l etargeted and

pmg%&@?$%@ﬁ%% |nclude dextran gl ucose, naltose,
s O3uBakiep mpdifieg| retease, forfnmuﬁbhos:e deSdiBEd0is &J). 8\ FatenPRo. 6,106,864, Details of

otherlstiRBIid kR8e tebhndidb E@Jﬁkr@asﬁﬁah léhérwld JpQFsBHJ Q’ltdlogrﬂot{cgéd Shafeq bghlcles can

ey AR
to acE‘B‘f?p‘i?u‘iFﬂile%fele@P?e'SMe;wmd DV 80/35288.udh¢ disclaends bhihese references are
incorcAtadidiciednby raferbnta theentrafey. from 1 pL to 100pL. A

paeﬁggugghwﬁg£nulation i ncl udes a conmpound of the
| ycol, sterile water, ethano

ent 1 On 0 e
S ST 5 ngGhon TRy AR e it FEE i 10 g Soeam, o
musc[qs edinto3an iniegtak erdarp fSujtabtspypbams dorghayanieral iadministigion lintied dravenous,
intraaftérdl, P Glryedrifbyib N antBknée) - intradrtRBES Tnk-dMaR S, %Hgé?erl?a?’ intracranial,

mtranﬁ@ﬁaﬂ erld s%ggjténgyu%r@ﬂgﬁeo liéwces forfpvg?e%eral a%h%tagc@dncﬁtgetnﬁ%%ee(mcludmg

arirn or
micropasAIg [Sers Meedirraetiniect °fﬁﬁéﬁt“f%'ﬁ“ tephnm@ﬁed for
i Maehteddl famrbwztioss ake typ@dlm ayuedus ablutdhs whieh Ady @bt Sxclp@hts such as

salts, |c£}b<ﬂ4y@§l/eé Btd ﬁjﬁé’ﬁl Ialg r@fe%ﬁl% b qu o% b J) OJqu érﬁgagpﬁcatlons

they rpas bewl?e su&}atﬁv‘?wlﬁ?eg Cats a ézteels @P %%F?L{?esgg%z 0( mﬂ)ed form to be used in
°°“J”’R98Qﬂ “F'*lhé‘di“' lerahidle sugh A Ateite pwngen-frerbairie del ayed-
S T8¢ priepeddlion ofpatediteh fornuMlibrisUhde? Stesile taHu@iSHsCdr ék@ﬁtple by Iyophlhzatlon

may r@erd%%eaa@m% @Jﬂ @ﬁtﬁgestcfnhé}d Bﬁﬁn&@lﬁgal? lﬁ%%s qu%o%n tonnose S(llled in the

erosol s, osage uni
of a valve mhlch dellvers a netered anount . Unlts |n
adbo sabiityeo§ ppnordoundsef thaneertiorowsed ingthd prppatatioh yf @rahterg smlitions may

be indréasedBbliNhaiusd & ap@ro%ﬁ%%laﬁ&ﬂ%crﬂhuesﬁ Wich as Ql@qlhéyrd'&dﬂ& & solublhty-

nount of the conpound e i nvention.
ennarig e, Bt by | B2005/ 003975 -42 overal | daily Thase
na§Myetiong fer eespierab admipistigtian; may) ke famuiategrto benireediséruatidloy modified
releasasMollified delehsel ds@slatiohs Owigdeoddiaybdiesus@myd-, pulsed-, controlled targeted and
progra%ﬁl%aflaléés@t ﬁﬂM%grlnE@hdsAa‘%emn%n it Jn%ﬂbﬁb%ﬂéi&dés of olfdI Smi-solid, or

o L P T Ll e il L ek ST
COmP%'f‘d ENPRIES oCeHsh forutiesyinduge grug-raettidtseptsahd SGzlpﬁpmsnosrxberys
Topicdb Adsinisthitibn vari ous al ternatives may be used as

aﬁ’PJ &H{pblﬁﬁi?of ﬂl): hyCH loﬁttﬂa? gl%o Eﬁ Jdtmlngs‘t"iréacj thlcagmg Skl{’\ 8r mucosa, that is,

niEstratl

dermag)hcwtrali;sdﬁ%ilw @(lfal fy r&u@g@éfor Wisumrpsedndyse @glg diydrogels, lotions, solutions,
creamf,cnintméndst idustisg poveletsd dreshirgs Yaeths, filsisskiaipaebles, wpfls Sievfiants, sponges,

fibers, ARdaG &Y érﬁdmcro&rﬁtﬂ%% e@lp@d’bﬁ'nes %Pgﬁémgedr ?}k}p\ﬁ/:@ﬁ%{rgﬂsanlude alcohol,

water, (}erfélra"ilr il 'lbl‘guga nj?eltr%l% utgr \gtatg (?Ieﬁroi%tm )g yf%m,tpi,?& IE fne ycg gpd prop)Xene glycol.
Peneffﬁm%aanws MY PhiBcorpasted; 6¢e, fr Opeplst J ahanrmcacoa& ¢16) 955-958 by Finnin
and Meigsip (regbem 908). Stahei riens df RopicsiQidMmisGatiop gk éléiit'éi}dby electroporation,

lontopl%r@sfs' lp%orﬁﬁhdr&% & BreSI; qn@“&‘u%he%@l% §ru Ingg‘cpe \‘fee ﬁetg Powderject™,

mni stration 1nclud

B'”"""E& 8&3@9&@%&8 ﬁ? %'%3““93 A g BIISNEes G 'n@werﬁ*&é@ere'e &Y TefaRoag in their
entiretighd non- bi odegradabl e (e.g. silicone) inplants,

wafers, |enses and 15 particul ate or vesicul ar

systens, such as niosones or |iposones. A polyner such

as crossed-linked polyacrylic acid, polyvinylalcohol,

hyal uroni c acid, a cellulosic polyner, for exanple,

hydroxypropylnethylcellulose hydroxyethylcellulose

o, o o o
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benzal koni um chl ori de. Such fornul ati ons may al so be

delivered by iontophoresis. 20 Fornul ati ons for
woceuearzsaur al adm ni strati on may be fornul at edPCO/IB®05/003975

i mredi ate and/or nodified release. Mdified rel ease

formul ati ons include del ayed-, sustained-, pulsed-,

controlled-, targeted, or programmed rel ease. O her

Technol ogi es Conpounds of the invention rmay be

conmbi ned with sol ubl e mee@nenol ecul ar entities, such as

25 cycl odextrin and suitable derivatives t hereof or

pqioynﬁﬁéa}frlseﬂ? tog,cgl JB"IIF‘IS?F?’[‘I:O%InEaiyn l}{aqu{ ?o eI Pmrr?erdg% agd%r modified

n@Pove YsSol Ut on r’a
releagey @f%fg'ﬁ?ﬁ%d°mﬁiatboawcfua®id?'astegr SYRAINSF- @tl'émlr|qowtgp"¢obrtargeted and
programmed relegry of the af orenenti oned nodes of

lnhale@ﬂmanéssmdaﬁdis@r&mnﬂ ug- Cycl odextrin Corml exes for
oun eneral |l y usef ul

o 2aB oy B R At Rl e Baseis hy Rhaston, sty i
the fqrR of ﬁ§Wcﬂ‘?W@ﬁﬁ deitierrlanacasus mstiree rprampiss inrmgry higndi wighdlactdes, or as a
mixecacomp8ientparilent exstpleOmBted Wit phSPRPlIpR¥ aduttPBs PokphatidyRholine) from a
dry pcm'dglgnhatep@r a@XELQ&%&pF dy ol regﬁj E%%%gntéﬁer umgus)l&%i %&# zer (preferably

tive, rri
an at%"se{ u Wﬁ? i 8%8@“‘?%? pf°ﬂ\é°§@ fﬁﬁ P"ﬁas%é‘e%‘f’@r »Afith Rwithout the use of a
suitabjgerepelianh éucmnﬁmi 2iptraftydrestbanie 19s 1, 162:8A03-leeptabidorapiiperte. Feryintranasal
use, theepdvaetthy indiuf T biddhésive abdn For E&éﬁwple%t&% ar]civagdext}'fp

94llh9 Eégs%né’%gg e? %/uég ]s%%& fa'iomlzer or nebgl{zF]r contalnseﬁ?é'ﬂ?tlg? Pr sgspensmn

I NCo
of thes@nm@gsé othH% '"g?PBE{hFO"&FF'S"ﬁq'] éprgéqrp% eg'@pﬁgoqgﬁgpus ethanol, or a suitable
altemgiiyeriegans foedisparsing | dolubitzirdeperteainty releast beths adive @tprdb@laﬁ@) as solvent

and ah Bﬁi@ﬁa@ﬁ:rfact&rﬁes,ué‘heéé%&toﬁa)‘lttr%feafer@e i ROBAR néafacﬁ‘c% ' t ' On
ratil o

|or tg‘ L%a Ian éj?yt ;ﬁ)wger r %slp%r{slog ﬁorraﬁatpﬂ,ér? $rg% Bﬁ"?lﬁ lﬁ énlcronlzed o a size
su'tabﬁhﬁ?é |dEI|V8(M by Hahatalier (tYFéﬁﬁ‘"Yeieﬁse&PF \ﬁem@@@ﬁgeﬂi‘l% ntay diecashieyed by any
appropriatet begnmiautige mefhodbaudh 26. ikl jett milliad) Cluld BA0jeMEnilPE) sUfBrcritical fluid

proce Yo Mﬁ"d r&'ﬂ&paﬂi@l@s (H%M prerru?efh%FnQ@n%a %g%%pr% QQ&?_QL ? gbggt k35

SN
QR = (14¢8: RRAPEPIS 8T P B Disetrort SRR o+ on el
or lnshfgqt@fa\yay b,grf@rfr*gha@@ ftoy cantaimua paN@e20R &F BiE 28Bdound of the invention, a suitable
powddr@hsd Bt Qfa/ 1840539 0P starch3and- a7pér@rnﬁh§é»lﬁwoa@9guémééjﬁ¥ucmle r‘mannltol or

magnétht%é?ﬁé 31%9 %%toséj%g)ageeaAh9%§ds or lﬂletlh? ﬁérm o?the mon?hgdra{n prlefgrably the

t he or esal ran
ater. (e bl Exeiplests Aepp 4k d@%r?rg éWC‘%ﬁag@%fO??aW'B@' ol TptesoRyerose and
trehalgsgausi ng any harnful side effect, with such |arger
dﬁsﬁ%bteyégluﬁﬁnl fb%ughéﬂ Hegel W&rpat@tﬁﬂ&ru@lh%%lga ohﬁ"rodgl%ﬁ#cé td Poduce a
g roug out t-of -
fine m|s mgy contﬁm rom {Jg w@ma 8 F? (éoa]pgurg (5) @é mv?ntlgr} R&F aguahon and the actuation
volume dWayi igayt frqgh 1 lé.f togtoPply Actgrigsb faradatiof dncludssagmsbranoufic pf the Hryention,
propylpis fIse sieffile twaf tdtHagol anP 36diunt tidtide dAIBRaGR ORer@ORAIEH M8y be used

stea b hhthel Ve G SRR bol AL BREIC 1 nventt on t

of nore trons, at |east one
P“%HFcfi?V%n ugh 178 'ae“&fwhﬁ%.lwmwﬂab@brsa@ﬁer@rwvw ag [g@accharin or
saccharimysegditinonay iegdded tovtbose dortnligtiobe ofctberinverdioh intenddacorf inraledtritranasal
admin@tridioh. sui tabl e for coadninistration of the 10
|nc

CQQRBI% |otnI (f) r mhaleg}J n%r?nasaq adP1 ﬁ]agfho{] Préeag‘:bgvfgr%kg ? (5’?1 émmecgite and/or
modlf%f&@ﬁsemag 39" SxHTRan Poll P&lictr?swdvcem?ﬁ@dﬂ@uéfwdﬁ@d release formulations
includé dalayed-j shistaingud (hulsR reentfoldd-, @ edduaine biygra@inad lRicag. sai d

CWQ%SE 'op ’poﬁdég h’:hé\@rs %n& Qé?ss% ntﬁé sgbr-y hrﬁltqg dQQHrJeg ’b¥1 Reans of a

| @ $? @ exanp stc

valve wiyeh defivers Ebi“Ft§ gﬁmﬁ%k’”d% E&°?°6qa"‘f%"§thﬁ%'!2‘é?g ‘Ci’i‘gar%fyp'Ca"Y a"anged to

adminisighp eetered slageser| ‘v eanthininiges desiked . moliftenf ket capfpotiivieof the invention. The
invention is particularly suitable for adm nistering
di fferent dosage forns, for 15 exanple, oral and
parenteral, for adm nistering the separate
conmpositions at different dosage intervals, or for
titrating the separate conpositions agai nst one
another To assi st conpllance the kit typically

o L r " oy e ] o -
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In the foll ow ng exanpl es and preparations, "BOC',
"Boc" or "boc" neans N-tert-butoxycarbonyl, 20 DCM
worers)7382Cl 2, DI PEA or DI EA neans dii sopropyl perhy1005/003975

am ne, DVA neans N, N-di net hyl acet am de, "DMF" means

di met hyl formam de, "DMSO' neans di met hyl sul f oxi de,

“DPPP" neans 1, 3- bis(di phenyl phosphino)pro pane,

"HOAc" neans acetic acid, "IPA" neans isopropyl

al cohol . "MIBE" neans r’ré%hyl t-butyl ether, "NW"

means 1-methyl 2-pyrrolidinone, TEA nmeans tr| et hyl
overalbdailyidose hEfoe dBeikterdd ih b LiHQE Gos@ L rofe 1RGN as aﬁldé%gésfthr‘c}ughout the
day. €xanpl es:- Exanpl e 1:

ﬁ 6- di msth | - N-[trans-2-phenyl cycl opropyl]-3-(thieno[3
Rectal Iniglration y| ani no) - 4, 6-

dph'ymuocp;yqf the lirogrBipdtmey Wa‘damﬁteeetﬁéclalllrl))r 29ih&P e Bxélfiple, (d the form of
a suppdsiforyChksdy, G-Bhefdad3 oot iButtar is N tralitidNal sE%gm%a's_!e, Muril iouEMtdMhatives
maybgk%gyﬁ%l %]t BONNNH/ NNH 4N Di'oxane

&2"RH2 140C, 0.5h NS TEA, rt, 2h NS 1a 1
ﬁorpiplét‘lj)gf for [eﬁtﬁl/veglnatgqim@gmtjon]_raay be formulated to be immediate and/or modified

releast\-NI@ijfi6d cklewé hoyrhuiakions Boliet @iayahyslenyd- gsal-3 cohtrblleRY hifdeld and
prograhimad reidasd hi eno[ 3, 2-d] pyri m di n-4-am ne. To a stirring

sol ut i on of tent-butyl

Mi‘s‘“—d%"ﬂ%%—g 6- di net hyl -4, 6-di hydropyrrol o[ 3, 4-c] pyrazol e
G?’!lpqﬂhqs-of tharyentiph smee aléfﬁ)bes@cgmmﬂer%dlmnﬁyl 1) thiereydbdleal, Jypichlly in the

form dl\laiﬁopadﬁi%dmlémmfddoé‘u@ﬁéﬁbl&n@{ 3ollﬂimd]lrp)é5tbm dd ugteé Herile sallne Other
formulg'trof:?é%glkableaﬁf:j o%lwa d %9 aP dlﬁﬂlstratlon mchu e 01 3m?n6 1121?5%gr']a%q,ble (e.g.

e resu
sbsort gl S Seanse <0 1AEES BT D ESEOBLARS0EF7 S0 bl e, lenses and
particutptec proveaivearr systerbo rsuchl 4s niemeo ol Edsdniesr AQ@olyinenfek ak Wroesed-linked

polyacAiel &&E Cmmh&a W@'ﬁjrd?lfcecé&ﬁi taf egelluloé; d Eslﬂﬁéronroﬁn%xample
hydrox ?p@ (El{é?xal\/\%l_@llai?e hég /xyel.rﬁ%fe 51Iose &I{%@Uﬁ ae Igsgm% adlhgtgre[)crl)?accharlde

polymesq fF | EAMYPt 8F13M éurﬁeﬁ‘ﬁy reeaPedRated tdgether With tehereservative, such as
benzallgamiunt dhivedel Suth fdrbiVEioqsMy- 45, be ddtvéteq by idiBophblesi® TO a

Stdribiktols 1 Sduldb&irS QEﬂ?iRIQth‘H g)pbeltg 448 rlﬁ diafd and/orEne‘odlfled
]t Ui Bt Bt e Sgel ol e

programmegigleaseThe resulting mixture was stirred at room
Other Teehfp@bias ur e for 2h. The reaction m xture was purified

bdonWo@ers %\Bg%bqyéydb% %oﬂ%uﬁ_il {Q'k?gso ouorr]'%JeCliaro%l?Qem such as
cyclode_ﬁdrlpb and 1suiafle( i(iﬁnvﬁlv% fherfong qo&yethylgnellglml qqztaln@g H})lymg_rs oig order to
improveg fheir solwﬂjhty, @ssBRtiqhgte,| tadt-masking, Didagailaidit-Hnd/or stidllity for’usd T any of the
aforemétionedl niddes of adrinistrafeort 7 (M 2 H), 7.34 10 (d, J=5. 56 Hz,

1@%%@&%@% CBmQ?ﬁ&c%be’E?TPTZE'f f@n%#tp %F\l(genwl seﬂgg‘g%]ost dosage
forms Wr ngstrEgpgrfﬁqltgs Both inclusion and non-inclusion complexes may be used. As an
alternafie(tq @rectrtomplestationesitd [tid, dlugting fdidabehinmay -tk lus s A huBief-ditle, i c.

as a c%&}’ ld'lulé'ﬁt[ Err ?J]ﬁ'llgerlN_Most E:oc??nhon drused for thesz §urﬁose are al e? and

gamma?qg?ﬁéxtgé 3208 Whish raystia found 1t [BET Gulichtipr: oeHQI@l 92/11172 e

94/025 tHHRBICVR 98/55148 the disclosures of which are incorporated herein by reference in their
entireties.

Dosage
The amount of the active compound administered will be dependent on the subject being treated,

the severity of the disorder or condition, the rate of administration, the disposition of the compound and the
discretion of the prescribing physician. However, an effective dosage is typically in the range of about 0.001
to about 100 mg per kg body weight per day, preferably about 0.01 to about 35 mg/kg/day, in single or
divided doses. Fora 70 kg human, this would amount to about 0.07 to about 7000 mg/day, preferably about
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HCCH3 HN S BocNI NNCOI~N2./ \ ~4 HN IN'NC

INS BocN NH NH TEA/DVA CI N_ MeCN/ CH2Cl 2 N& NH2
wa306G/07m3in NS TEA, rt, 2h - C / N j S 15 2aP@T1/1B2005/003975

Preparati on of Conpound 2a:

Tert-butyl -3-[(2-chl orothieno[3, 2-d] pyri mdin-4-yl)am

noj - 6, 6- di nmethyl -4, 6-di hyd

ropyrrol o[ 3, 4-c] pyrazol e-5(1 H)-carboxylate. To a

stirring solution of ter#3butyl

3- ani no- 6, 6- di net hyl - 4, 6- di hydropyrrol of 3, 4- c]pyrazole

boxy

o7 0 Rl % PRI i B By e SO e e
may bg, 'US%éDa“ KAeRUBte.| ile | ofar geseg 2tillgangdr, dosesgiay Behesed @dhulut tauging any
harmfutisidé effest, wits sivhadreedl dbses 1pid&lly faRidedinfd savdr@ SmiilRr Bds6S RWEMSnistration
throughGRmE Ly, Sat urated NaHCOB was added and the nixture

was extracted with ethyl acetate. The organic |ayer

was dried over sodium su K is concentrated in vacuo.

THasmyss jag if enaydesirakie loedministeha C@Tl!iitlﬂ?ﬂytblm‘iectlvh kongodils, for example, for
the pufgRBPETtB4lind @ phrdculat &sea@@c%co%@n Qo @thﬂﬁﬁ’e $E8pfof I@‘fe%\‘@gerﬁ Rvdrflon that

two or%qle g?’laFn?a%&dtnXal %m&%iﬁt eg%on '\_lv_pbc?\( co ntsgofg%wqog}gémhaccordance with
the iniaiqn "AY CPAVERIEE bBEoBRieg duie foraY . a1gbepitatge forpasimjnisiration of the
compaSHIZ G| Ths2the kit ofweesSnmactibe thollided 1§20 nore ddparater ghsnHatdublighl compositions,
at leadtiond Wf ﬁhl?ﬁ@&)n&ﬁnb rar &fhpéting ro@ﬁ@nﬁ@%ﬁré’?ﬁjﬁéné R sgd'érateﬁ‘f rte%{nlng said

compasil: 726 =5 F B0, s B B e BIORE (et Aoy TSRk s e
familiapplisteppesk psge & th& lﬁ@“'kﬁgﬂg Ocﬁtnblgtsmpqulea AR the like.
phienyit o Gk apeatoy | is ipatssay alitble FhCadnisdirig Qﬁ}feféhtxgdéég% forms, for

exampY@graIS%ng \%\rglgtergtfoF ?qlggﬂ ds[l%%)ﬁ"l{e @é %h&_&é&%o&gns a-lt-ta ereﬁ%osage m}':?rvals or

for t|traé|n%&1e aeqm etCQB‘Q?ﬁ't'PEF a(gemﬁztj_%anowgm/a' o aspisf qqmlagge (heﬁyg allyincludes

dlrectlmsmadmlmstmor(mp ni2y bf provide@ Wit med=da@8 Hz, 2 H), 1.95
mlH) 267-273(m;xaln,448(52|—|)701-

lenq}ﬁ in }_%%ple(s &n&' 5re%rq§|gns1_lzBIBC’ }%EJ')) oAnbgl'.: me(ané N%erbeu%xycarbonyl
DCM ]E03 or(plﬁﬁ_ws gusgm etiryl arpine, RMAMEacs N Nginathylacetamide,
"DMF"p unieiabsy . dnEettHﬂpl‘oenéBmde ‘DMSO" means dimethylsulfoxide, “DPPP" means 1,3-

bls(dlp% éﬁc{sbt( %ﬁ)ro%npené)@ mAEaH@LJ&{é E’cl,lcper M’ F10 SyIL(Jp §I Q%NJI "MTBE"

tetr
means V?‘E\g&ge% %“ef b"‘"’é’m”l??’l?t ‘ﬁﬂ[@yﬁ%rﬁn it ﬁﬂ“‘a trigthy Arpine, TFA
meansﬁ@uom\@:ezleem 072831 PCT/ | 82005/ 003975 -45 HCN H C CH3
Specnfblaﬁn@ds S) 1 j 300z2 ~N OIl. 4N HCI/Dioxane ~- -

a1 oo 5 e B R Bl B

dihydrepyspeleipd-clgyrazple-F(11)-earboxpmjdey, ~-N N sl S 1501C, 5min

N s/
CH
o HaC CH3 H OCN OH3C 3 H
HsC CHsn ,\i)\/r\s/) HI\Z:“/\(N 3 HN>_N N
BocN_ ]| N Nif NH O N AN
4N HCl/Dioxane <N\ DMSO/CH,Cl, R « =
0 >
NH,  140°C, 0.5h I‘ll/ s TEA, 1t, 2h @ N—?Z S
1a 1
Preparation of Compound 1a: N-(6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-

yl)thienol3,2-d]pyrimidin-4-amine.

To a stiring solution of terf-butyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-
carboxylate (0.62g, 2.46 mmol) in DMA (3mL) was added 4-chlorothieno[3,2-d]pyrimidine(0.44g, 1.05eq)
and 4N HCI solution in 1,4-dioxane (0.65ml, 1.05eq). The resulting mixture was heated to 140°C for 0.5
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NH2 + / CNH NC NN) HC/ | HC/ N/ C \N 3b 3
Preparation of 3a: ethyl

wa@-2e0sinze3b- (chl or ocar bonyl ) - 6, 6- di net hyl - 5, 6- dPboyaBPx003975
rol o[ 3,4- 5 c]pyrazol e-2(4H)-carboxyl ate. To a
stirring mxture of 5-tert-butyl 2-ethyl
3-am no- 6, 6-di net hyl pyrrol of 3, 4-c] pyrazol e-2, 5(4H, 6H) -
di carboxyl ate (5.65g, 17.4muol) in CH2Cl 2 (20m ) was
added 4. OM HCl in di oxan@4¢30m ). The resulting
m xture was stirred at roomtenperature for 2h. After

hoursli Mﬁlcfo@é\g rb%r n]t)\ﬂ;ay Ec%:i\é?cgrogrg Ee‘?f%g u ?t %n% thenco\é]%g@ |1\9 é“’&s precipitated.

on resi d
Fivaficgh Hesire v e A" TgPBYE, 1487 yelevCRRic) (048 9, 68% yield).
Comppyrgima) was 1dyedtl esarried orte thegnestobastionowitheatSurtheo pdriicaaéll eCoM® (API-ES,
M+H"R28d. ut i on of tri phosgene (628ng, 0.41 eq) in CHZCI 2

h es I ti was_sti
Toa Jtutnngiﬂ@ureaéoTpgu%% 1% g é’% c{:&@{& {/‘é&%a?)%wgo w‘ntl)hand CH,Cl,
(2m) aaf PAded trags-2PBenyiRrslopreRY eﬁcwqtﬁ (&0A80H: ot ted). NAMOEByltingr ietdre was
stiredoat eqomstenipasaturs tdrf2at @he FBaioD AR Wasl fyRKG bPRFepiHALESS Srdv.de the title

comp@indl 1 a8\GamRE %l.@% 013g V@?‘)‘O‘I—F lﬁMﬁ'((Yr?so%) 5SSl HE 1 : Iﬂ)e?qurbml ), 1.68 (d,

I ed onto

0.0, 6 BT Knmth%u%g%r?ﬁ' é%?ﬁ? E98 T BT (m 8 M dpar At rod H). 734

(d, J=5,56 gy 1 H) 8.04 (d, J=5.31 Hz, 1 H), 859 (s, 1H). Anal. (CgsH23N7OSO3HOAc08H20) C, H, N.
HPLC5=96%(pRi@y.- 2- benzyl - 4- net hyl pi perazi n-1-yl ] carbonyl }-6

Exampidi NBtAYl -1, 4, 5, [@ chﬁo?&thﬂntﬁgE %erl%]lodl' nol }:()’Igtmlrbch & Szdggg%-)N [trans-2-

phem@égl%graagg4 ? H%&drgmgmlcﬁ? fl 6}9y|afole-5(1H) carboxamlde

(3S) - 3-benzyl -1 - net hyl pi perazine (552ngy, 1.5eq) in
CH2Cl 2 (4ml). The reSé{J,tlng m xture was stirregdy

reflux forcgh. ThEs act}(j on MVBA/CH.El, Was tdhle 0 \ed
HsC 3noomtﬁf\mat UBc2N a dr\the sol venjconas r&mﬂve Lm

duo resi due Ndefl 2N Li m )Y and
BocN OTQL‘EZW—Fhe rgs Nltll e@ N e~ WaS rredNHt
refl hour €I reacM?WPHerxture was pM
by rg}rlilxp LC,5T0 prowN snpodfid's m oI/ dSe
(150nmg). To a stirring ution of corrp 3b (

0.41 nmmol) in NWVP (1nlLpawas added

c o[ 3 e
dPrepaI%tlélh défz @g%&)ﬁ&fﬂi (‘_?; [ ’Tgrtg Qi\[[{iﬁ?lorotﬂm ??19 #&%MTJ% é'?%%ﬂ 6,6-
'me“]%%tggﬁ' HrgPyr 1‘6}py'35°'ﬁ‘|5 eagbaxplate; cr owave react or.
To aTHringe goliiann offi jettibptgl \mlmﬂé& ﬂlmetﬂylblﬁ ﬁwwggb@ﬂ@yrazoleﬁ(w-
carboxjl&te (2.4 @@lmﬁ)dlbnﬂ §MR5(1@'§L)5‘W bdd€d %Qi didfiokothi 9:d)pyriidline(2.05g,
1. 05%%!5‘1%[1};1 %CEE?‘“(“ Zecﬁ ?I"%(reél%mgfglq )Enﬂ? was péated2t061é (Cr:‘%?%inutes in
mlcrowpﬁe reagtop. 8S1tl§e;ed Uﬂi@ag\@s aq;ieginq.qze mIItuIH)WElS gxtgg:eq dith ethyl acetate. The
organic)laleB wWa2 driéil dvér Islzdiund sitfate, ondédnmtrate® in Vackd. , TRe RBidldTwad widhed with

methyl&e%ﬁlor(o@ Clmggund Qa %& c3378%)Jw%510 i'a%’ed % g'))r;ggn E@é é eg’tly@r’ned onto
the ne wn%ut rTgr pCJHf‘icafé)n SéerPl-(Eé Mgb Hy 434 Hz, 1 H) 8.07 (d,

To a siiyeing, mixtuneof campdund 2ai@i102g, (BRBI4D INSESGI (2|@l) 54+4e)/adddd. 'ﬁHZ(@ﬂ) The
resultingmixtlire Was dtiPbCat erpéiétbrE Yor ZNDA&QQ@ QA8 3hixture was concentrated in
vacuo, 'é’ toﬁg:??é/( ﬁlgglﬁ 04%9) in ﬂ/%gﬁﬁ?ﬂp Gk C!irﬁ byaseadgedpnddiploypd Ry fans-2-
phenylcty? %oylzso&?@ﬁtﬁi TWgsfuglﬁg @Wre]wag sgted at room temperature for 1h. The reaction
mixturediels ydrifiep Yy p@b{b{PBClﬂo oppde @mpbund 2(ab aHyhite abllaqu.azigdes%) H3GH NMR
(CD;0ids 1.04 H3B @HB Ny, G, ésqlizoé q[\sfé"}iTN] Ms?og% m 5N 48 (s, 2
H), 7012'\966 (O'V3M?g'!| 1‘:/Nm 2 H), 725 (d J=5.31 Hz, 1 H), 8.05 (d, J=4.55 Hz, 1 H). Anal.
(C23Hz2N708CI.0.4HOAC.0.4H,0) C, H, N. HPLC: >95% purity.

Example 3: N-(5-{[(2S)-2-benzyl-4-methylpiperazin-1 -ylJcarbonyl}-6,6-dimethyl-1,4,5,6
tetrahydropyrrolo[3,4-c]pyrazol-3-yl)-2-chlorothieno[3,2-d]pyrimidin-4-amine.
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DI EPA/ CH2CI 2 4a 1-13C CH3 N OFi3C CHs N TEA/DVA N N
HNNGOC 800C, 5min HHNNH NH + CINC _ NNd 4b
w6 2do¢/0P2s3par at i on of conpound 4a: PCT/IB2005/003975
et hyl - 3-am no- 6, 6-di met hyl - 5- ({[trans-2- phenyl cyclo
propyl] am no}carbonyl)-5, 6-dihydropyrrol o[ 3, 4-c]
pyrazol e-2(4H) - carboxyl ate. To a stirring m xture of
5-tert-butyl 2-ethyl
3- am no- 6, 6-di net hyl pyrr-abe[ 3, 4- c] pyrazol e- 2, 5(4H, 6H) -
di carboxyl ate (5.65g, 17.4muol) in CH2CI 2 (20m ) was
added 4. OM HCI in di oxane (30nlL). After the 10
reaction_m xture was concentrated in vacuo, a portion
of residue (3.45g, 11. 6nnDI) mas di ssol vdd jnto a
s@l,ution of DI PEA (8. 1nf |n CH2CI(29)(50nj)) . To
HaC eNfesaltjng sol ution dded thdo transerel,
BoeNph cliré%%;ﬂml%m ﬁa’ﬂ and t K& resul t 1 ng
T xtiur eO%asDENERed at %C for n? utes—themr—war-ned
up alf4 stirred at room tenperattre for 2BNHOHMeoH
reaction mxture was diluted with CH2Cl 2, and washed
with turated NaHCO3i dried over sodi um sul fat e

. C@*r'ﬁé fHted in vacuo, purified by flash 1%ic *H
tpghaphy El utloln Wi th q - 8 %EtOAc/
(—p Qi t he corrpoundc4z§ as a15 ? e SO|I
: 3

HNH&/R(@DSO)) 60 (|d
NI= é'{s 2.71 (s IN S.g
HeC ] 01 710(m3H)713721(mHa<2H) /k'/
Pre rati on of conpound 4b: o N

3- apid no- 6, 6-di net hyl - N-[ trans- 2- phenyl cycl opropyl] 4,6
- di hydropyrrol o'[ 3,4-c]pyrazol e-5(1 H)-car boxani de. 0
Preparafiog gefi r Ba: ng ethy t3|-amqnq;,$ (c{;[ony:prbonyl) -6,6-dimethyl-5,6-dihydropyrrolo[3,4-

clpyr&olid(aH)-carbbrythiteret hyl - 5- ({[t rans- 2- phenyl cycl opr opyl ]

T a&l } mbRFL QY - -
0 a rﬁ'hgr rélg reb g,ﬂ d t)er? §ut)§ % Etlméll 230 len%? 2 filmethgllpyjrrolo[:ﬁ 4- 'f]%yrazole 2,5(4H,6H)

acanspypl (5380 16 HEOINBER b5 oM S8 oo (3. T resuling

mlxturmwas $tir26 eigpom memewbrtzhn dhften tixd neactiommixtusst wasrcestenitretklrin vacuo, a

portiot &frésitie [1539,%. 1|3ﬁih|16§wa§d?é%bleéili,|nt@§‘ goltﬁ@ﬁ‘&ﬁ‘ﬁéﬁ@(%%m 43V CH,Cl (10mi).

The szﬁﬁA&dsHEtlap@%aEM agc!aa rt1oea sok?u(:t‘"gr\\Nef%n hosgﬁ ?Bgrg;t ? 6‘F e I\I')gHz(:lg (10ml) at

d>oanu®’c
0°C apd g gevling iiyes Wi 2L for tho. Mgeawgv@'xturerwwmuted with ethyl
acetatf @RB@GBheddrith batOBted NAHAG,, driggl o@r sddiudh. Sofhtd. dhe drgahicIQeHEas filtdred and

evapoﬁatéd)m Jﬂacggto(g‘-ﬁfe a]fewue co?rﬂpo&rﬁ 3a1 Cbpnﬁl)dtm&%a Cvﬁs dl?ectr)’)qa7rre9 gmto the next

tirring

reaCt'°“dY]‘8?‘1 Phheéf’}_%?ﬁi%’bund 4b (o 109 0. 32mm|) in DVA
PrepafaioBmiof i85 adBdlSP2heryl-4-metbilbiperagipriviicatbere/(},edimethyl-1,4,5,6-
tetrahdrdpyol AN 4 clpyragdi3yanimie. ne (0. 089m , 2eq). The resulting

A poﬂn@%&e"\@sﬁdu@%@é&&%&%s agdetdeim %T% ultign ofo f(3§%%e];1§ 1 élethym%%erazme

e rea
(552mg, 1-e0) 1B FHee %W@pTWe%UBP@W%‘HiS %ﬁtﬁ‘? ?tB‘%ﬂGGS’f e'@swgeactlczmxture
was thdplceledoto peapv fethgerbtie, eraintpe seidnwassremowshliin eacs@l i do the residue was

added (2 @@5@3m|)1a%& rhetNMRR (ﬂﬁ(ﬂa ré%ultlré r%ﬁture V\Jas %ﬂrre(ﬂ@t re%w“))n 4 hours. The
reactloi\'ml)étllré r_/‘?s pur 413eﬁlgy erep-HE??_&j) proyl%a gonap%u djsi-)as ggvh‘%fzsoﬁchm ?_‘%mJZ

Toas nrlgsolu(ufn of gerpogiml 3013 Op4t mnmidyt NMP (1mL) was added 2,4-dichlorothieno[3,2-
dipyrinGidi2el ¢-BEUN MRE) sd Gricthiieiie (. Ami269). The rddultifg mikidleGias N8R to 140°C for
5 mlnLﬁEérlﬁ rﬁ*lbérowger %&&Prﬁe%}a@tIML %a%ﬁe%@y%@p-m%o provide compound 3

i cal
o= 2 wile Sl (57, i i MO LG Dby - By . 6555 ek PR/ 1), 230 (m. 2
H), 2.46t(hi BFoR-80 @», d]HYA T8rtid i/A+Rsyd. 20Nt & 1H), 2,98 <, tyid5oBydrHl OF), 3.15
(s, 1 HB,3%5 (FI3CH), 3.75 (m, 1 H), 4.28 (d, J=11.12, 1 H), 4.65 (m, 1 H), 6.99 (t, J=7.01, 1 H), 7.08 (i,
J=7.58 Hz, 2 H) 7.10-7.13 (m, 2 H) 7.27 (d, J=5.31 Hz, 1 H) 8.07 (d, J=5.31 Hz, 1 H). Anal.

(C26H29NgOSCl.0.5HOAC.0.5H;0) C, H, N. HPLC: >95% purity.
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N CH30 c] pyrazol e-5(1H)-carboxamde. N~ 1 NH(S) 1H
NVR (400 MHz, CD30OD) 6: 1.63 (s, 3 H, 1.70 (s, 3 H),
wolltooehd7283GH3 2. 38 (s, 6 H), 2.54 (dd, J=12. 63, pdTAB20bE/(03975

1 H, 2.80- 2295 CH3 (m 1 H), 4.45 - 4.70 (m 2 H),
4,94 - 5,08 (m 1 H, 7.09 S\ N7.41 (m 6 H), 7.95

- 809 (m 1H, 859 (s, 1 H. Anal. 5

(C24H28N80S. 0. 75 HOAc) C, H N. Method of Exanple 1.

[ (2S)-2-isocyanat o- 2-phetfd ethyl] di methyl ami ne was
used in place of trans-2- phenyl cycl opropyl isocyanate

Example 4: 3-[(2,6- dlchloropyrl | |n -4- Zl)ﬂTmo -6,6- d'g]'ethylZLN' tTays-Lph%r]y_l I@/({I?qopyl]-ﬁe-

d'“yd’éi"L %%q%g" ﬁéﬁaﬁgf %f)’ KeBitEny| et hyl ] - 6, 6. di met hyl - 4, 6
N H3C CH30 di hydropyrrol o[ 3, 4-c] pyrazol e-5(1
f-Ocarboxamde. N~ 1 NH (S ]F!ﬂCNI\quMOO VHz, CD3QD)
or 1.62 (s, 3 H, 1.68 (s, 3 ﬂ:H3238(56
Hc 2156 - 2. 66.{NHCIbiokdhe 2. 79 9 Nn§OEtH), 4.69

| .(_m_..‘I_I:I).,480HN485mI
"Cég TP tz, | By, 7. O 72%5@9&%8&.
8. 08, _@1' ! H) . <6 Anal .
(C24H27I\I8208C1 1 0.6 2C. H N Method of
Exanpl e 2. (28) - séc"yanat 7- phenyl et hyl ]

di nmet hyl am ne was used in place ofatrans 2-

henyl Iomg,r pyl isocyanate 2.
g [(4 %K(f - propoxy-1, 3, STEAADMAln ] 6, 6
éa%‘ hyI N-[tjja\ms 2 8@whesm ] 4, 6-

O\\ N
di hydr rrol %’[‘23 4 cc}lﬁ‘w agol e- 5(1/) car 1H NMR

HN (CO8CD) b: 0.94 (t, J=7.33 Hz, N/3(m
2 1.65 (d, J=3.54 Hz, 6H)16 1707
1.9 2.0 (m NNI H 2.65 - 2.73 27(t
J=6.19 Hz, 2 H 4.39 (d, O NOPrJ23754Hz|2H)

Prepar@io®9 of Zorﬂﬁ)uﬁm 43 lbhyil3-diRino-6,6-dleth hefyA 1 I
amine)CArR S LA o 0 ii s il e g voon

minoj @%’ gre rﬁ'%cr] oe'é TIPS ¢\ azine was

To a a‘gf&? mad%? £E S-BR-gty 4 26thyr ?@Wlneﬁ@pimtfwipmw 4nbibyragzolei2tfgsH,6H)-
dicarboxyiedee t5.650, tVi4ntmel) en RisCIheanpdiat @dded 0OM MO IRQRRAMR7BEAIL After the
reactlorﬂﬁ%leﬁ?a@Qér{cgrQ%%Z% vacé@a%t:ﬁn&i?&f%s%u@@d%m'gmm%l) 17\Er\lﬁlas dissolved into a
s B O | (KSLLIARS STt SR Lo gy 1t o
phenyICéqquqpyl |§H.cmat€|.qg and the resulting mixture was stirred at 0°C for 30 minutes then
warmed\u drdastised2:t ploeTtyhpyalre farARY rhe fbainfl ke Q&v&uﬁeh QP cA,dY, and
washedNleh’\Ea‘EJrﬁé/J i} C?a gﬂ‘ey_&/ rC gﬂﬁx%i%g nceﬂ&at%{m vagté? %{lfled by flash
chroma%gr%gly llgigon wit g& 80%{':3}%c§1fxane Qrowied(tlpﬁ cornppﬂnd dagga whlge spigl (4.24 g,

95%). Wma(qq)som 012.08 e 1. 18 (nHR H}.136 (INME 19, Hzl 6 H) 1.88 881 H) 2(7108, 1 H) 4.12
(s, 1 H) (1 - B10Gm, 7 HLD13 - 772128, i 2 H. Anal. d N~YNH§

0 N9

Prepara{t'gg an%? % gn :_% or O gnno ng %gmfmgl-@[tfap? éfkwlcyclopmpyl]A 6-
dlhydropyrrolo[3 4~ c]pyrazole-5(1H) carboxamide.
To a stirring solution of ethyl 3- -amino-6,6-dimethyl-5-({[trans-2-phenylcyclopropyl] amino} carbonyl)-5,6-
dihydropyrrolo[3,4-c]pyrazole-2(4H)-carboxylate (613mg, 1.60mmol) in MeOH (3mL) was added 2N LiOH
(1ml, 1.25eq). The resulting mixture was stirred under reflux for 4 hours, cooled, and concentrated. The
residue was partitioned between ethyl acetate and saturated NaHCOs, dried, and concentrated to give
compound 4b as a white solid (0.42g, 79%). 'H NMR (CDs0OD) &: 1.03 - 1.16 (m, 2 H) 1.60 (d, J=3.79 Hz,
6H) 1.98(s, 1H)2.71 (s, 1 H) 412 (s, 2 H) 7.01 - 7.10 (m, 3 H) 7.13-7.21 (m, 2 H).
To a stirring solution of compound 4b (0.10g, 0.32mmol) in DMA (0.5mL) was added 2,4,6-
trichloropyrimidine(0.041ml, 1.1eq) and triethylamine (0.089mi, 2eq). The resuiting mixture was heated to
a temperature of 80°C for 5 minutes in microwave reactor. The reaction mixture was purified by prep-




was used in place 2,4,6-trichloropyrimdine and the
reaction mxture was heated to 120C.
wG2pded7BB3di chl oro- 1, 3, 5-tri azi n-2-yl ) am noj - 6, BcTUIBB®OHIY3975

| -N H3C CH3 H [trans-2-phenyl cycl opropyl]
-4, 6-di hydropyrrolo [3,4-c] a\\ ~ N pyrazole
-5(1H) - carboxam de. 1-N sN 1H NWR (CD30D) 6: 1.02 -
1.14 (m 2 H 1.66 (d, J=3.54 HN NH Hz, 6 H 1.91 -
1.99 (m | H 2.65 - 2.747(m | H 4.44 (s, 2 _ NN H)
7.00 - 7.08 (m 3 H 7.10 - 7.18 (m 2 H). Anal.

HPLJ C2EA0 M8 Geihoud 1aé‘@®ﬁ.te(§oﬂd'@@isgcﬂ Hinni (cb dD)%' 18- (1:'11 (m, 2 H),

100 LS Ble B PORLE 1y 25355 b LTLRL 8 2 Bt s . 71
& = pes ééi‘?:t’u*flﬁh@ 2&‘?%"@0 FHRACH2 Pk@ . HEbEn>BEpeitat ur e
overni ght. 3-[(4- chloro 6- net hoxy-1, 3,

Stﬁciuf'é a’hﬁ' F_'*arﬁPI)é ) °””_ ”?d"ﬁ Ymé’ I nam Anal&tlcal cratﬁar%i copymepts ~ 3

imethyl N Ttrang A Vet opt H

A4

d| hydr opyr r ol of 3 h’i@’f‘b%dapﬁlvlemﬁem Myt vaimatiel-3-t
~N 1245 NI\/EN(CDBC](ZS) (tiBenofB, mpwlmmmh@leéﬂ'ﬁo)26-16*)'1yd107p8§%k§b[§14-| b
g 4.8 ébyrémg% ﬁ"%ag‘% @@é He, 6.99 -
-- 7. L N (4p§ Mz CDxODp: 1%@:)3 FARZD (5. 3 H),
o (021H23N8 20 i@, H@Ns @HBHE@)(deJ—HssMdeWﬁMMQJQQ%
tr7exaﬁp| e ¥ 2, 4(1141'1(143'4)4’53 Er0TRE DS Ya el -3.08 1Pk, 7.00 -

/azi ne wa$§Hused

e
M. 6-trichlor op,/rl eﬁ@ Zx% 8ORd™y L %8s i B Line!
was gtirred at r 3(9@4"@8@‘?%96&@9@)?(11' N.1 hr. WO
2006/ 072831 PCT/ | BB HODRHPR 1. - #i)-Disotiahdts-LoRd ethyl]
gxgng: e # Chem cphmBafiEnindNabytical dat f)llaéaend of° OfIRL
met hyl - 3- {[ 2- (et HEMYHPYFORsLREra fe uor onet hyl ) pyri mi di n

—

7

- 4-yl]am no}-N [$-K21¢r$>r<2hip1¢@r2y4]pyylmldmmw)pwyuhé]-M{m&)-
CH3 H di hydr OD%Br@iw@[h?alaAmah E@Z&ly@ﬁ@ il tyF8. bggazn d ]
- m
1] W A{ "o raé%‘g?@l’}?mf"%@daﬂz 6 H
R {490 MHGSPDaOQ) &7 o -G2rtp. 31H)H). 6835, 32H)(
S,cHR |—9386(s BH)(56 - 2.66 (h, HY), H7B12.dogm, LH)H). 69

s
&r ik G e

U

11 Method of [EBfadgPe’ ¥ 38cH‘i‘ &rw éoﬁﬁdet’ﬁ@%'m d)He|
(trifg uor onet hyl Angl {Gaai-AePRCINASIQAs €6HIM CpHate of

2,4,6- trichloropyéthed 6 @Ml 2. e[(ié)@-@o@%&tb@bhéﬂy?éﬁqw

was stirred at lﬂ% ytes in mc
reactor. 3-[(2-chlor Enl naz‘g?l n- d Ibn n?'aceo]ng ”aésa
i methyl -N-[(tr ansohgnylcyclopropyl isocyanate 2.

(D

phenyl cycl opr opy|l F{44chforecs-prysbxp Py 5tk 3 dmikd-Byr azol e- 5

( I:-LI3CH) CH3CIJ_"|3 car boXamud@a-trans-2-phenyl cyclopropyl]-4,6-
O>—N | N\N dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide 'H NMR
HN 7 (CDsOD) &: 0.94 (t, J=7.33 Hz, 3 H) 1.02 - 1.13 (m, 2 H)
NH 1.65 (d, J=3.54 Hz, 6 H) 1.68 - 1.77 (m, 2 H) 1.90 - 2.00 (m,

s N)\N 1 H) 2.65 - 2.73 (m, 1 H) 4.27 (t, J=6.19 Hz, 2 H) 4.39 (d,

@ Cl/k\N/IkOPr J=23.75 Hz, 2 H) 6.99 - 7.08 (m, 3 H) 7.10 - 7.19 (m, 2 H).
Anal. (C3H27Ns02Cl.0.2HOAC.0.6H,0) C, H, N.

7 Method of Example 4. 2 4-dichloro-6-propoxy-1,3,5

triazine was used in place of 2,4,6-trichloropyrimidine while

the reaction mixture was heated to 120°C.




OH3C N 1H NWMR (CD3OD) 6: 1.04 - 1.15 (m 2 H 1.70

(d, J=3.28 H~NC NHz, 6 H 1.92 - 2200 (m 1 H
wa.2606/07283177 (m 1 H 4.56 (s, 2 NH H) 6.08 (®8CTAB1)5/003975

7.00 - 7.09 (m 3 H 7.10 - 7.19 (m 2 H 7.54 (t,

J=7.45 Hz, 1 H) 7.64 (d, J=8.34 Hz, 1 H 7.79 (t,

J=7.33 Hz, | H 8.26 (d, J=8.08 Hz, | H). Anal. &NC
(C25H24N7CCL. 0. 2HOAC. 0. 5H20) C, H, N. 12 Method of
Exanpl e 4. 2, 4-di chl or e#fii nazol i ne was used in place
of 2,4,6-tri chI oropyri m di ne whil e t he react| on

Lnnl At _1o00C f o oA

Strutii rli?rg P%@\E \7mp1’ A aldt or ‘bhgggﬁ&nagne,l@alytlcéi da‘t.a and Comments
3- ({4-[ (2S) - 2- (|eri4ru@rbaivyd-). piriegh-2-obamite]-§bdir@thgi| or o
OHslb M1y E IN‘:JI[ZIt péﬁN b h Héﬁ’gcyge;ﬁcpyl] t(l) g dimropyrro%i_lgy &
g'l' l '}E] pyr azo c?pé"aé‘?ﬁ }-s/') aﬁﬁ‘{fm RI-E@‘ ﬁPfPP
N NH (N-IGHENE B) N‘ v' 6o5my 4 HNEED (o b7 2B3AH)

EzT/ | Eﬂg\S/ 0039751 250 (o1 ) 243 1275Mg, mm 12 @, OF) 4.36
Cormo 9 ( 0. 038% s SB5BPI, 3r"|)d7 13 EPA (02050 %a

.
eq) i (Y nai de (9 7ng,
Qq) Cl Thél r | t (ﬁﬂmﬁﬁ%ﬁgﬁg@s @{Z&r# E'dn] room
t enpergat ur e f or| Methed efiefampleidi Ridetiphlgrp- Sp?f@'pl Hop-tazine
provi de the conpeidngediBpias 22, 8MtHIRopy@hitite 4nd3ma)pactidrH

NMVR (CD3OD) b: [1.Q1 - 1.57 - 1.71 6
H) 1(88 ) )2 09 %“Hgariwﬁl%h%@ﬂm”%% (m_1.H 2 BE(Sm-

=

2,76 (m | H) 3 5¢edeloms &5rpn2yignnglaedmelyss (n) 3
H) 6. . ([thans2-phBnyl7 . &/Blopropyl] 194,&-dinydDpydolo ABaic]
f’a'z‘l%% 11»-34“12&%9; H N HPLC: >95%
THAPCS R Y AR P (2% b

| z,6H)191-199(m 1H)265 2.74 (m, 1 H) 4.44 (s, 2
- %7 6-di Iygdr opyr rm;l 003 4:08] (BY 3aAOY.€0 S (71148) (nf; & Bpx ARhIdE.

NoI N H 14 To a
C%/:Ar £ NSLOthI bonl\N ?8%“485% b 'Jrgj W@z in
(1gL) was A Mettp Sl XgmPle 4. b ta%h.laf%&éﬁ&'af'
1. 1leq) " and DI PEAs¢Qinl@8athf 2.2.6dp)chloPbysimidgne and ithegreantioet ur e
was stirred at Q@R \nIaemPfﬁﬁ ﬁtrwnﬁeﬁﬁhrratare B\‘iernléF@ t he

reaction nciyLnra was. ad 2004 N
+—eaCc+1-Oo0R—->¢t

(0. 549, 5eq). Sriffechiop %ﬂF‘P?’%d 3%‘3};87_&, 2eyI §°]st| rred ht
room t enper at ur|edimesihy-O-trangr2-sheanevciopebilitéd by prep- HpLC
tQcprdvide 15 clodfyeraprolbrd, sagpy@zadist B)-@mokathide45nD) . [LH
ﬁﬁ?\giﬁm 6: 1 Qdur b:dB) 6:Mo022 1 ¢h, 5% (186 ( T33.49
HN Hz, 6 H) 1.92 - 1.99 (m, 1 H) 2.70 (b, 1 H) 3.92 (s, 3 H) 4.38
}> JN:' (d, J=33.85 Hz, 2 H) 6.99 - 7.09 (m, 3 H) 7.11 - 7.19 (m, 2
3 N7 ! H). Anal. (CoiH2aNs02Cl.0.1HOAC.0.3H,0) C, H, N.
@ MeO \N/kCI Method of example 4. 24-dichloro-6-methoxy-1,3,5-
10 triazine was used in place of 2,4,6-trichloropyrimidine and
the reaction mixture was stirred at room temperature for

1hr.




1.912 - 1.99 (m 1 H 2.64 - 2.72 (m 1 H 3.89 (s, 6
H 4.32 (s, 2 H 6.99 - 7208 (m 3 H 7.09 - 7.18 (m

wa 20ddjo7288nal . ( C22H26N803. 0. 2HOAc. 0. 6H20) C, HpPCNIB2005/003975
HPLC. >95% purity. Structure and Exanple # Chem cal
name, Analytical data and Cooments OH3C CH3 H
3-{[4-chloro-6-(dinethylam no)-1,3,5-triazin-2-yl]Jamn
0}-6,6 N ~ N di methyl -N-[trans-2-phenyl
cycl opropyl ] - 4, 6-di hydro@yrrol o[ 3, 4- HN c] pyrazol e-5(1
H) - car boxam de. w NH 1H NVR (CD30D) 6:1.02 - 1.15 (m

stf.hcﬁg)e aﬁ%amﬂe #I-p 1 'vc@"ca?namt wnﬁgt.w Pda andJcoPﬁﬁ'n—Eiél i

Me2NNA, O 2 H) “yEgmei - (ihYIgiopf- (f"ﬂuifemeth#lpif@“?"?n 2
H. Anal. 15 (CR2YRENSEGIrds-2HBAgc@lobrop@)s-C, H, N,
%O@HQL Exanpl -di%rop%[%&p#&%g-sk1%-9&&&%@&. NaOMe.

16:
>(—{N4 3 ) - 2- ( hydt BYB 8o °°'F) %P 121 1 %% Mt Rax
WN.1, 375-Xr i azi n- P14 } b#f (o) H (d J=1.52 Hz, 6 H) 1.87 - 1.94 (m,
d| thyl -WL[trang4 By pb@rwm:@mh eps.epig] 4 HYM. G- (ei2hydriapynr
0L05|38421 & 06333 %?é 81 E@f ﬁﬁf&owéﬁtes H\ﬂgé@gﬁf &7;2285-

e S S R R T et e TN D

(0.152g, 0.488mpMpthpdy PRAEXaMAlY has Ardidere-2- (methylthlo) -6-
2, 4-di chl or o- 6- mmfh@rzsmetaylﬁpﬁmiomeamsn@see 92 Bikce lof GHee

and DI PEA (0. 170 ]1rlbh|gl’§p&)lmldl1-lp %Flree:ﬁ‘g %&tlglg LFMLB% Sttt

stirred at room e reacti gn
m xture was adde PbFQ’B'PWESZ“WCFPé‘FYHﬁ%ﬂW(O 072m ,

tl-eﬁgg)r » a eT' 'fco:r e WHQ 'cﬁl&odlﬁn?éédﬂ? W yl‘jmno‘j’b B'dfni'éth[\sl% C[(t‘réﬁ&’ﬂ'
provi de conpoun le*féy'%@b%fg‘?/m |4t6ed%§ﬂff’$/yéf g'(”%i awgrole-o(f &I—f’)NWR
(CD3CDyy 6 1.02 fcatbokamigen 2 H) 1.63 (d, J=3.54 Hz, ¢

%Hiqw 1 H) | W RAR-(CB,A) 5( M4 411 (n2.266) 1'702(d7fﬂ=3(2m

T 2 (s, 2| ege- 2ty ohet ;%977%9 ket

D

(m PRENOHR7@017 B (my2 FM
HPLC: Y 7.581tr uratdar-e, aml 7 Bx &n‘rp!F&aM#Hﬂwﬂw c7 (t,

gt apdiCcMEBBt@, J=8.08 Hz, 1 H). Anal.

~N.
(4 -

@:arppnyl ] pyrro f&%?ﬁgoé@gﬁb%bgﬁdm H, N. _
1-yl }-1, 3, 5-tri azMathod of Fxamait-- 8 AGicHPieetinegeiDAWES ¥3edns
-2 0 ~- N 1N in place of 2,4,6-trichloropyrimidine while the reaction
phenyl cycl opropyl lnjxg.we(swg:' Jﬂé(é&’é?ﬁ’ad"é fer % %.nﬂfegkgyrnlazmve
HN 5(1 H)-carbox

1.16 (m 2 H) 1.6F2¢H: J379 NNHz 6H) 189-

2.04 (m 4H)214-228(m TH 258 - MCONA N
2.67 (m 3 H 2.71 (s, | 354-374(m2H)382

S 14 Hz
Exan’&)?% 61§| 23 &(«gﬁfsﬁlz (alrnn argorgligyrrol,g‘ B'é (yﬁl%c‘;'n?r?_-ﬂ Z.g triafin 22 y}%o) 6,6-
dlme(hnﬂ -N-ftrapfs-2- pmmcyclonmpxlmq-ﬂmmgm@l@ 2 Floyiezde-s(tmaripxampide.
CHs |

oo
N N
HN ¢
}> NH
)\ HN,_

@ CI)%N Q

13
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15

0

re—H—N—DMathod of Examle 16 -
Structyrs 83d BXAMPIAA i ne- Selirah Bame: Angliticalgata andGommentsy ace of

Met hod of Exanple 16 using N-nethyl-L-prolinamde in

pl ace of pyrrolidin-2-ylnethanol. CH3

wO-20¢ed7m1 hoxy- 6- ( 2- met hyl azi ri di n-1-yl) -1, 3, 5PCTiIBA05003975
2- OH3CH

yl ] am no} -6, 6-di met hyl - N-[trans- 2- phenyl cycl opropyl ] -4

,6- ~~N1 N

di hydr opyrrol o[ 3, 4-c] pyrazol e-5(1H) - car boxam de. FIN °

NH 1H NVMR (CD30D) 6: 1.080-~ 1.14 (m 5 H) 1.64 (d

J=3.79 DHz, 6 H 1.93 - 2.01 (m | 66- .75

To a 541m1 ,mx{d}e gf C%ﬁmouné 8% O%QBQOt%ﬁmo% an D%P%g(bo:@m] e )rjrr]\ JT Iéll‘ Jﬂjﬂl) was

addedﬁ_ P in rtude _7 9, koo, Thezrepﬂltmg Appdyre wag slirjegyat room temperature for 1hr and
purifieq B RrePHRIGDR pPOVi¢-DACOMRAEIMPTE) as@, wHite sdiid (Bmigkt hoRMRTCD,0D) 5: 1.01 -
1 16(rE>Qa4lmlse 161 U1$|6|'P-E§l138 Rbdwl an 5. gl g lnniSHP?é% Sf76 @Y %40 - 3.78

20Q6/
Pﬁﬁ/ﬁgoo%y’%o 7{‘7 )g%QStruct &Tegaﬁg éﬁ)anprég#( 2 H). Anal.
(C25H2(N1@??'@£Hoﬁ8ﬁ’é"'2%§aﬁﬁ i HFALC: TPAePubtd comment's |
Examie [ (7H: me8{(a.Ry - Glimethexyl i ¢i,3)5-friayih-21y])3mino}-6,6-aifriethy RNYtand Blphenyi
cyclo 4618 rllﬂlo 3,4-C rd
g lJﬂ&ﬂy—“dl met I\I—[t[ran]éc'yril 06%2(#;) cé{/l%oxg%'rdgpyl] 4,6 NCN
di hydropyrrol o[ 3, 4-c] pyrazol e-5(1 H)-car boxam de. HN
1H NVR (CD30D) b: 1. 03H3-c CHay(m 2 H) 1.64 (d, J=3.79
w JINNH Hz, 6 H 1.8 m 5 H 2.65 - 2.74 (m
1H)3.43-N"NN§ mSH)BM(s 3 H 4.28
(s, 2 H 6.99 - 7.10 10 - 7.19 (m 2 H).
Anal . P251- 131N902- OEPIOAM)\ OO\NI~ 19 V 0. 6H20)
C, H N Method of Trpl e Hi’yrrol i dine was used in
pl ace of pyrrolidi
3-({4-[(29)-2-cyano roMeq)dl n- P'Vﬂ‘?l] 6- met hoxy-1, 3,
5-triazi n- oH3C CH3 H 14
To a gt‘ rNA @Hhtr&ﬁ’) ochO%pguHaEIﬂby(b 1%‘9[ toM%El]?hor? iR hﬁnﬁ‘A’ l(?r¥|5| d] 2,4,6-

vinlorglagen, (9 o, B1°GPIBER 985 226 Srespenss Pt 5 o
temperﬂpqe T TRIVR o tBDRBEpN Imixtute @5 adddd 2886 KapMein ifjethbnd 40.§49mi, 5eq). The
resultind Faxtiré wabldtinda, at Godi) tehpSrhture Br Qllo&rEnan& pl'ﬁ)ﬁed? b prep-HPLE 4o provide

compofﬁzwégs g'lwm?e s%&d% ng%}' f\ R%@%BB} o IQED é%?m 2?)%?Z§%JI9179}]_132 6 H)
1.91 Qg@ t H) 2. g4_-1?3723(g1 F—I'ZD 3. qq,)S 7) 132 (e§ H)$. 99(;7+qp (m,. 3P 7(Q9 7.18 (m, 2
H). Ana]l £CpotL@NsBlzQ.2HOAd)0.6HQ)L, H, M. BRL; B95%pdrlly. 7. 11 - 7.19 (9
20 N(m 2 H. Anal. (C26H30N1002.0.3HOAc.0.1 H20O C,

Hg(yr IC0k |ydi n- 21 $averidiasdimethylamino)-1,3,5-triazin-2-yljamino)-6,6-
>\_,\?:r\/< dimethyl-N-[trans-2-phenyl  cyclopropyl]-4,6-dihydropyrrolo[3,4-
c]pyrazole-5(1H)-carboxamide.
j“\H 'H NMR (CD;0D) &: 1.02 - 1.15 (m, 2 H) 1.64 (d, J=3.79 Hz, 6

N N= H) 1.91-1.98 (m, 1 H) 2.65 - 2.74 (m, 1 H) 3.07 (s, 6 H) 4.33 (s,
@ Mep_N/l\\ J\ 2 H) 700 - 7.09 (m, 3 H) 7.10 - 7.18 (m, 2 H). Anal.
(C22H26NgOCI.0.2HOAE.0.1H,0) C, H, N.
Method of Example 14, DMA was used in place of NaOMe.

Example 16: 3~({4-[(2S5)-2-(hydroxymethyl)pyrrolidin-1-yl]-6-methoxy-1,3,5-triazin-2-yl}Jamino)-6,6-
dimethyl-N-[trans-2-phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxamide.



CH3 3-({4-[(29)-
pyrrolidin-1-yl]
wa 2806572831 azi n- 2-
yl N1 "Ncyclo
[ 3, 4-c] pyrazol e-
b: 1.02
2.08 (m
3.75 \ /| Meo
H 4.21 - 4.37 (
H 7.00 - 7.08 (
Anal . (C26H32N10
Exanpl e 16 using

pyrrolidin-2-yl met handy .

3-{[4-[(29)-2-(a
hyl am no) -1, 3, 5-
met hyl
| o[ 3, 4-c] pyrazo

PCT/ | B2005/ 00397
N~~ H2N (S) 2
. 4b (0.103g, 0. 33

-N-[(trans-

2-(am no carbonyl)
- 6- met hoxy- OH3C N
yl } am no) - 6, 6- di et hyl - N- [ t r ar6 TZBPh& 03975
propyl ] -4, 6-di hydropyrrol o
5(1H)- HN NH car boxam de.
1.16 (m 2 H 1.63 (s, 6 HH NIN
4 H 2.25 (s, | H 2.71 (s, 1 H 3.56
\NN (m-%-"H 3.84 (d, J=21.73 Hz, 3
m 2 H 0 (S~ 4.44 (d, J=9.09 Hz, 1
m 3 H) ¥,- 7.19 21 NH2 (m 2 H).
osomhtoji\ 0.HH20) C H N Method of
L- pr ol) mIdgN(Zeq) i nstead of
le 22:
rolidi
I no}-
opiopy! ] -
m%&

1H NWR

j

m nocar nyI)
tr|a2|n 2 y

in-1-yl]-6-(dinmet
6, 6-di

2- 4, 6-di hydr opyrro
| e- H)Me e. WO 2006/ 072831
5 HN d "N M2N N
20Toast|rr|n ®sol ution of compound
mol) in DV (1nl) was added 2, 4, 6-

To a s'fu‘rlf;;é1 E@Jtlglp)“ &Jfﬂpgthr{aen{b's@qug @ 49@%006\9 %NRI @% \(/% %5@124 dichloro-6-

meinGg s e S

Ij[)ﬁ%) Bt‘{’ %g (WOE'? %W ﬁﬁ&{eswt@gmgurg Jas gtired at

room|tempregstire: fonvillofe To3mgaction Dixtyle wasfadded Ryrelidingsyimethang (§072ml, 1.5eq).
The FESUfind IMBIxtW Swas tstifrddedl radm kepBRatuRipe ittt @uidifed bid pRPWHPEC to provide

comp%Mdd'fG%tamﬁhéggh&]

reaction m x

§64(9$R§39WM @%D)"é@%é"dﬂ? (i, EQ—QH 63 (d, J=3.54 Hz, 6

1508, 10 063D hdd) 30T 2TA by BT THICE Hor B4 GV 180 422 (m,

H) 4.2(spoHNTH0R27.es(ma
HPL@ >951% Qt‘fl'lty 10,1)7 (

37 &- B8 (md 2(H7.4 ABG PasHAMONMVRIQRIBEEP) C., H, N.
m 2 H 1.62 (d, J=3.28 Hz, 6 H 1.92

Stﬁ‘qffuge_ %'ng E_xalg'_ﬁl?g (I

Pﬁ @Eﬁ_ Qg.tisnﬁ @,mﬁ ’

Ehf_wlcﬂ nzTe

4 35 - 4 43 (m
Anal .
bl"a

N >95% puy
%rme, yti cal
HB- ({4~ nmet hyl a

SIN2- (hydHoxynet
17yl ] - -tria

ity
JD

13-kh)-meth&d-6-{(28)-DEméthglanBnohdarbdnylidyrrolidif- 1
1’1-?} { Qﬁ#ﬁﬁéb%mnoﬁls glal%%yllfv (RG> C,
¥%cy§#&opgﬁ)%§w¥£opyrro gtgrg c]%yrazo%j

w(ﬁ@)cawofamﬂe
NH NP (eoRbDOS: N-03 (- 11 )1Bi3; 0H31.84 (d, J=3.79
2647 %l sb@BioR Qh- BiiPs. i NBEN 4Ny btsgams-

2670 3 Ry Ao gy b 4 2 5Y 243 & 6.-

emygOTyslr o ORy
5( 1/ - ) fbarbokahi=de 14 Be RiH) W26 {d, KR7¢ BDIGDY.36+ 4.48 OR | -
1.16 (nv 1. 621§ do1I73049, 3 H) 7.11 - 7.19 (m, 2 H).  Anal.
17 (Ca7H34N4¢03.0.2HOAC.0.9H,0) C, H, N.
Method of Example 16 using N-methyl-L-prolinamide in
place of pyrrolidin-2-ylmethanol.
3-{[4-methoxy-6-(2-methylaziridin-1-yl)-1,3,5-triazin-2-
OH3C CHSF} yllamino}-6,6-dimethyl-N-[trans-2-phenylcyclopropyl]-4,6-
HN>— mN :iihydro pyrrolo[3,4-c]pyrazole-5(1H)-carboxamide.
}> NH H NMR (CD3;0OD) d: 1.04 - 1.14 (m, 5 H) 1.64 (d, J=3.79
R )\ Hz, 6 H) 1.93 - 2.01 (m, 1 H) 2.66 - 2.75 (m, 1 H) 3.26 -
N N\ JN\ 3.46 (m, 2 H) 3.79 - 3.89 (m, 4 H) 4.30 (s, 2 H) 6.9 - 7.09
@ MeO N (m, 3 H 715 (, J=7.45 Hz, 2 H). Anal.
18 CH, {Ca4H20Ng0,.0.2HOAC.1.6H20) C, H, N.

Method of Example 16 using 2-methylaziridine instead of
pyrrolidin-2-ylmethanol




Ni "NHz, 6 H 1.91 - 2.02 (m 4 H 2.63 - 2.74 (m 1
H 3.04 (s, \ / M2N '"NN 6 H) 3.43 - 3.68 (m 4 H)

w0 200/07283131 (m 4 H) 7.01 - 7.09 HO (S~ (m 3pr&/id2024003975
- 7.20 (m 2 H). Anal. (C27H36N1002 23 0. 2HOAC.

0.8H20) C, H N
(2S)-pyrrolidin-

Met hod of Exanple 22 using
2-yl methanol in place of

L- prol i nam de Exanpl e 24:
3-[ (4, 6-di net hyl pyri ni di'#%2-yl ) ami no] - 6, 6- di net hyl - N- [

(trans- 2- phenyl

15

cyclo propyl]

Str\ﬁetare%ﬂ EQJ@

#T 01 O Endhikdi Rithé, ARalytical delta

1. PCT

[ L RP00E/ NN3075" - BA I—IQ(‘ e\,

\'> NHNANc HHIC CH3 24 A re-seal abl e tube was

charged wi t h conpe@#detrdsy-6-Pyribliding]-ylal, 33 trizmaii-2-yl)amino]-

J@hl%lB% 4, 6- di Mefdlymat
. (1. 3nm, 2e
%@(ﬂ 4eq) d@“’%ﬁ@’
égef ul ||¥ subj eqt @cﬁ‘"\’l"o(
e

cuati pn- backf
@ xt u\rﬁ\ /”(
cronaye e
PL¥RX 0 r ol
1H NMR (CD3
J=3.79 Hz,
2.68 -

stir
tar

6

6 H)
2.75 (m

709 (m 3 H)

Wl[t@ng-hjﬂﬁenyleﬁlogﬁ)m 46l€q) ,

cpyra H’%bcsr oxamm%)
féé‘? tPet éé4 &t 2 H) 1.64 (d, J—3 79
iHzl 6 FiYy 188 t hod\Gn, 5TH)e.65 TZGSlﬁntl AP3.43 -
I ﬁhﬂlﬁ@@&sf@ 4]& mmtsajg Yo (m, 3

M&'&Lt i 0
06H@QF, H Y. 14 (m 2 H 1.65

M¥od- of ZxQplé 16, Tryirlidide Qs ﬁs‘,izd lﬁ pH}e
%;fﬁ_a'roldami?q%é?angl H) 6 58 (s, 1 H 7.

Anal

o Gt (?a%% |

CSCZIS

and

(023H27N70 0. 3H(

(s
J26. M e
HOAC 0. 4H20) C
(di phenyl phosphi
D| ace of DPPP ar

)&c(.{4d.(2§P%e!§an@,V"?Hf"nNtY‘IﬁPLet':PXb‘gé%fBEiP-i
angithreind)-66himetiod N-[treasre-phehglaycisbiopyil  d
496 dlhydropyrrolo[3 4- c]pyrazole 5(1H)-carboxamide.

KDY oot 73 ¥4 B8 o Rl TEL Y

y
akob &) 501/ 20tam ORI, 144N N) 280 N

2.8b. (72 He.68 - b73 Im6H HY a6 =237 (A, 1 HN

%691 3(7'51( 1 h9 39 4 —13%9 ﬂé‘bz(@‘ 9%)85)
H’P 418?\|(t3§- 18'7'7-16*)709 ?LSSW Hp7 %
I ()2 H)Alﬁaiil (C2sH30lfH3Q. C(KE[ZIZ’HBC%NKDFGBHO\I 1
hﬁetﬂ\ég gﬁEMIpﬁO‘i’G of(2 dpparankife- ﬁéarboﬁbtrdﬁe'
no) - - S use
dva% .“Séé'r'ﬂ %ace p){ﬂ%l %(r]@ﬁ#lmgt nﬁwa

vl -pyridi

wsed in pladg
(d'hc roﬁ4 6- di g
@-—[trleIorom“:
HN No]=5,6- di meth

CCI-B\IHN

ydr
__Nﬁ

ol o[ 3,
NVR

oﬁ

S-(BF[(28)-2-(amino carbonyl) pyrrolidin-1-yl]-6- -methoxy-

t1h8y8-trigyt-2-yamhb)Ees-dimethyl-N-[trans-2-phenyl
t Péfépro&kllmaé GinrJﬂ% dlodl n- [gzl-\éip%@{gle ﬁ(“ﬂ

carboxa ide enyl CyCl ob opy

"M-NMRYITao0) B-18R1/ técEy BdRarfsde. 6 &)
(1.@@3@!3)3 (B4 )20 (5, 1) 241 (I HR3 B8 - 47
(m, 2 H) 3.84 (d, J=21.73 Hz, 3 H) 4.21 - 4.37 (m, 2 H)
4.44 (d, J=9.09 Hz, 1 H) 7.00 - 7.08 (m, 3 H) 7.10 - 7.19
(m, 2 H). Anal. (CaH32N1905.0.2HOAC.0.9H,0) C, H, N.
Method of Example 16 using L-prolinamide (2eq) instead
of pyrrolidin-2-ylmethanol.

OT

22:
yllamino}-6,6-dimethyl-N-[(trans-2-phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-

Example 3-{[4-[(2S)-2-(aminocarbonyl)pyrrolidin-1-yl]-6-(dimethylamino)-1,3,5-triazin-2-

carboxamide.
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15

Hz, 6 H 1.90 - 2.00 (m 1 H 2.45 (s, 3 H 2.66 -
2.73 (m DNH21H 4.34 (s, 2 H 6.79 (s, 2 H 6.99 -
w@208/00m313 H) 7.10 - 7.18 (m 2 H). Anal. PCT/IB2005/003975
(C24H25N60OF3. 0. 2HOAC. 0.1 H2O) C, F3C CH3 H, N 26
Met hod of Exanple 24. 4,5-bis (di phenyl phosphino)-9, 9-
di met hyl xant hene was used in place of DPPP and 2-
chl oro-4-trifl oromethyl -6-methyl pyridine was used in
pl ace of 2-chl oro-4, 6-dP¥et hyl - pyrini di ne. WO
2006/ 072831 PCT/ 1 B2005/ 003975 -55 Structure and
Exanpl e # Chem cal nane, Anglytical data and comments

3-[(6-trifloronethyl pgsl"?c - yI)amno] 6,

6-di net hyl -N- CH3 [tra}aeuz h/emyl cycl opropyl ] -4, 6-di
hydr opyrrol o[ 3, 4- OHB azol e-5(1H - carboxam de.
t g N1H NWR (CD3OD) o 105NH113(m 2 H 1.65 (d,
J=3.79 H;Hz,6H)189- (m 1H)267-276
(m 1 H 4.40 (s, H) 7@6 08Hz I H)
7.01 - 7.11 (m 4 N'IJM 7.66 (t,
J=7.45 Hz, 1 H). Anal™. %?23 02301
HOAcOSHZO)C H N 27|\/|et Exanpl e 24. 4,5-bis

(d| phenyl phosphi no) -9, 9- dj,nmet h@l xant hene was used in
T ace of DPPP and 2- chloro 6-trifloronmethyl pyridine
° avﬁagnwg'at'qnn FoqenunRsk 4b_ (03A3g, Jr-33manol) in DMA (1ml) was added 2,4.6-

tr1chlorgpy@"hﬁl@§(ﬁ%g, Weq)mndIDhIBEA (0.115ml, 2eq). The resulting mixture was stirred at room
temper@tufe-fo 1IKEH‘WII16 lléb({tlbrf ﬁ&ﬁlrezwégggg%chﬁﬁﬁlh%geo@){rlné O%eé)[ %\fter the resulting

mlxture( \R/gé_% ﬁuor o g%e f?ﬁ %chrsz 2%} rrgmylﬁra}ne ,jp FO0ml, 2ge) Nyas added ‘into
reactio IWLH? 059? f@pl@'[ggmmtu@] wapr sipred et @%q fofr -1@ug qandh Pxdiind e prebNPLC to
provide]demiNiRd REBROM)ite Bolid 1740 g). H.NMR (0,0 5H).0d- BF (fnda H)Jre?z A)Q4J-3 28

Hz, 6 HZIHX%F'" 484 blpo s ﬁ)ﬁ) 2672 207% (6}”? +1)33 dda, % i-ﬁé 5 - %557& %”&@21 (& J=14.15

M2, 25 674 (g "t pH) 7P1| 488 gmAﬁal") (1G22 HRINFOFE R, (1)1 Anal,
(Ca7Hsst@) 085044, 1.0520128 HMit HBIcC: 095%maityp| e 24.
2-chloro-4-trifloromethyl- pyrimdine was used in
pl ace of 2-chloro-4, 6-dinethyl- pyrimdine.

2-I(4-cvanopvrid

Stru?tHFe.r:_ang F;‘Qﬂ'ﬁ'ﬁ%] . 6Clgmiesd ngme, @Iw<ahdat52and comments

phenyl cycT opr OF)GL({4'(61m€fh9ténﬂM65f6&[(%}\lé mkld’lﬁﬁm RS, ©

H CH 5(1 6:
*%EB Qﬁi 15 (m 1gulﬂ|§a5rt”%zé‘aﬁp‘éﬁamﬁ‘°>? %metPWNFIEa“S@ H 1. 94
L Nm 1 H) Phergisyclopmpyilst.g-diydibpydolal, Bdpytazole- NH P H)
HN 6.9 ( » J=4. 80 5Hz))-cdrbdBmiBe.99 - 7.08 (m 4 H) 7.11] N
j}l9 (ﬂ'\ 2 H $:2mRcosb3 69P03 21,16 1y MR8\ a. u=d 70
N /"l‘\\/ JN\ Hz, 6 H) 1.91 - 2.02 (m, 4 H) 2.63 - 2.74 (m, 1 H) 3.04 (s,
@ Me,N N N 6 H)3.43-368(m,4H) 4.12-4.31 (m, 4 H) 7.01 - 7.09
HO-19 (m 3 H) 711 - 7.20 (m, 2 H). Anal. (Cy7HagN1gOs.
23 0.2HOAc. 0.8H,0) C, H, N.

Method of Example 22 using (28)-pyrrolidin-2-ylmethanol
in place of L-prolinamide

Example 24: 3-[(4,6-dimethylpyrimidin-2-yl)amino]-6,G-dimethyl-N-[(trans-z-phenyl cyclo propyl] -
4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide.



NC (C23H23N70. 0. 3HOAC. 0. 4H20 C, H N 29 Method of
Exanpl e 24. 4,5-bis (di phenyl phosphi no) -9, 9-
wdizomstongdsxant hene was used in place of DPPP an#8C2AB2005/003975
chl oro-4-cyanopyridine was used in place of
2-chl oro-4, 6- dinethyl-pyrimdine. Exanple 30: _
6, 6-di net hyl - N-[trans- 2- phenyl cycl opropyl ]-3-{[2-(trif
| uoronet hyl) pyrim din-4-
yl]an1no}y4)6 di hydr opyr?4l o[ 3, 4- c] pyrazol e-5(1
H) - car boxam de WO 2006/ 072831 PCT/ |1 B2005/ 003975 -56
OHdAd NP3 1 NCF3 NNegCF3 30a 1-13C CH3 N H
1-13CCH3 OO ~-N I \aQ\¥ N m I N HN~" HN TEAI | PA,
140C O N mcrowave N N CF3 ON 30a 4b ~
NCF3 30 Preparation c otnd 30a:
4-chloro-2-(trifluoro yI)pyW|n1d|ne To
2- (tr|fIuoronEthyI)pyrbn1d| ﬁ (29, 12 mmol) was
added POCI 3 (15 nl) ef juxed overnight. 5 The
sol vent was renove C%Pmé&ngdded to the
reaction m xture sIomAy ptil thlO The m xture was

I dried
A re-sc@blb 8L WQS Wa‘d@d Wo(n?’)ﬂf ‘{g‘r@/ 1159.0. Oﬂﬁr@% %g e%}g@&ltpynmldme
(0. 0435‘,\2%9 fg@%}h(a’ﬁ@q i0{ORgsgy DPPP (5.0mg, 0. 04eq) CsCOs (137mg, 1.4eq) and DME (1m).
The tubp. wed eapped2értdr afdiully eumgdctesi |t ydd 6Vicigd Bﬁe\)éafané?maél{rnﬁéngé N The
resulting Ihdure @hd stirred &41%00 f&'hio wMét'Zeg Ahorﬁb W%yoe reac L i E«?ﬁd arbdf pugn‘" ed by prep-

HPLC g%me CJ“@ ("ﬁ%}e S‘tﬁ % %M NMMCQS@Pbéu1rﬂ§ ~44((235H) 1.65
(d, J=3 ﬁg,Hz 6. H75 9?m%|0 (m A H) RAQ (s1@HY 2168-)2, 75mis1 iaydcesds, BEA 6 (58 1) 1 H) 7.00 -
7.09 (k) 711 5rmmsloh, 2 lT)h eAnéE@'z‘Jl-llzﬂFb M%A@ﬂékgg) &, ﬁh H‘ ﬁb@d\@gﬁ/ purity.

RLC 1 ol

S e P | 1T il paes el deopand sommorts a0

|\/|-|z DVSO) 5: |BI@4rifioromeylpfyidin2-ybamitdrs, eﬁilnhd}hyl?’ Ig— é(iSAJ( m
] . m
&DHH) 8 oiaaz,(ss( " [ﬂdhszﬁh C’{dabmgy”%f aradipogge | (0 H20)
PCl - N 1e 31:
6>b‘ NA | -3-% By Ri Bfo] R1730mel B by 6Bt iveB. 28- |y | ) a
WE;)] N— trans Eiz 6119 1.93 - 2.01 (m, 1 H) 2.64 - 2[74(r2171|]-|)435(sCI o5
phery! cyclopr opylH) 66@ sy g opyyd & @ BLPEET C
é‘i M- C/tjj”(am @ KT A YA H)E'sé%ﬁylﬁ—s j:YHz % H)é/%?;

Fa X (023H23N50F3.0.1HOAc.0.4H20) C, H, N.

25 Method of Example 24. 4 5-bis (diphenylphosphino)-9,9-
dimethylxanthene was used in place of DPPP and 2-
chloro-4-trifloromethyl-pyridine was used in place of 2-

chloro-4,6-dimethyl-pyrimidine.

3-[(4—triﬂoromethyl-6-methylpyridin-2-yl)amino]-6,6-
dimethyl-N-[trans-2-phenylcyclopropyl]-4,6-

OH3C H dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide.
>—"ZI/<\N 'H NMR (CD30D) &: 1.02 - 1.14 (m, 2 H) 1.65 (d, J=3.54
HN Hz, 6 H) 1.90 - 2.00 (m, 1 H) 2.45 (s, 3 H) 2.66 - 2.73 (m,
}> N TH)4.34 (s, 2 H) 6.79 (s, 2 H) 6.99 - 7.09 (m, 3 H) 7.10 -
$ Z IN 7.18 (m, 2 H). Anal. (C24H25NgOF3.0.2HOAC.0.1H,0) C,
@ FsC X CH; | H,N.
2 Method of Example 24. 4,5-bis (diphenylphosphino)-9,9-

dimethylxanthene was used in place of DPPP and 2-
chloro-4-trifloromethyl-6-methylpyridine was used in place
of 2-chloro-4,6-dimethyi-pyrimidine.




HN C NI N N-12 HOAc H20 (1:1 v/v) N + / | N 100C,

lh HI1 S NCHHN N3 CH3 31c N 4b |1 S 31 A mixture
wohowompsund 4b (83 ng, 0.267 mmol) and conpouRdTARIN05/003975

(4-chl oro-2-nmet hyl thieno[ 2,3- 20 d] pyri m di ne,

prepared foll owi ng sane net hod conpound 32c was

prepared, 115 ng, 2 eq,) was added an aqueous sol ution

of acetic acid (50%v/v, 1 nm). The resulted m xture

was heated and stirred at5100C for 1 hour.

Preparatlve HPLC purlflcatlon give the title conmpound

1H \AD_ 2006/ 072831
Str f PES 617 et atysicakdata ad °$m1’3"'€m D
H, 1. 69 (s 3 H3; [(GJtrlﬂBQJn'éthylp)Gle)Z,yl)émlSl:@-BJS d9r§l=,tf(ynN- ,
2 66 (s, 3 4 .
éHsl (m - [t@e%s 2%he?1 ){Qﬂbroﬂyl]H)G mrﬂm%@%ié;f&? 50 (nlu |
J=4. %’aﬁie' ! (APCI MHH) -
(CJ Awsﬂm@&op) §1TPRO1-15HR@)H) 165 (dHJ=29
LC— t ecti c Ihiz, 6 [B5ReoPUIdSt(Y, 1 8) TBramieqm32H) 4.40 (s,
o) no]u rretNh*yR 3 o) 3Ry LRk ) 305 0BT ) 7 Ay ) 2
enyl cycl prop)Vﬁ94@8-aiwwaﬁgp9r¢€V@[§?4Jcﬁbyréﬂﬁ1e-5
<jEE H) - carboxcrai qéC310a2kH3IHOAC.D.380PC3, NI 30%)NH4 O
_C- S;N NH g tHiedhdd o ERiddleHid. % BQfs (Npr@#ﬁ?hoé&%o’g— 3|20
CH OH3C CH3 I
~-NON =~ N sepg’rmae?‘l(_@ "%F‘ﬂ%%*d Ty RAe of D]F’F?)P ﬁH ﬁ Hp
NHZ NHZ (S) (R) chgo-§Fdiorpmetsypyridicgwapsed iq plpee10f123¢
CH3 chloro-4,6-dimethyl-pyrimidine.
6,6-dimethyl-N-[trans-2-phenylcyclopropyi]-3-{[4-
o CHs (trifluoromethyl)pyrimidin-2-ylJamino}-4,6-

dihydropyrroio[3,4-c]pyrazole-5(1H)-carboxamide.

'H NMR (CD30D) 8: 1.03 - 1.15 (m, 2 H) 1.65 (d, J=3.54
Hz, 6 H) 1.93 - 2.00 (m, 1 H) 2.67 - 2.76 (m, 1 H) 4.40 (b,
2H)6.98-7.11 (m, 4 H) 7.12-7.19 (m, 2 H) 8.67 (b, 1 H).
Anal. (CaoHzoN;0F3.0.1H,0) C, H, N.

Method of Example 24.
pyrimidine was used in place of 2-chloro-4,6-dimethyl-

2-chloro-4-trifloromethyl-

pyrimidine.

3-[(4-cyanopyridin-2-yl)amino]-6,6-dimethyl-N-[trans-~2-
phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-cpyrazole-
5(1H)-carboxamide.

'H NMR (CD40D) &: 1.02 - 1.15 (m, 2 H) 1.65 (d, J=3.79
Hz, 6 H) 1.94 - 2.01 (m, 1 H) 2.66 - 2.74 (m, 1 H) 4.34 (s,
2 H)6.91 (d, J~4.80 Hz, 1 H) 6.99 - 7.08 (m, 4 H) 7.11 -
719 (m, 2 H) 829 (d, J=5.056 Hz, 1 H). Anal
(Ca3H23N70.0.3HOAC.0.4H,0) C, H, N.

Method of Example 24. 4,5-bis (diphenylphosphino)-9,9-
dimethylxanthene was used in place of DPPP and 2-
chloro-4-cyanopyridine was used in place of 2-chloro-4,6-

dimethyl-pyrimidine.

Example 30: 6,6-dimethyl-N-[trans-2-phenylcyclopropyl]-3-{[2-(trifluoromethyl) pyrimidin-4-

ylJamino}-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide
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NNOA NI ~0 FIN(R) S HOAc-H20 (1:1 v/iv) N NW b
NHZ + N 100C, 1h H(R) (S) NCH3 NHN \CH3 32c S ~N
wGB2a6k02832 si ngl e enanti oner Preparation of ceapeBnds/003975
32b: 2-Met hyl t hi eno[ 3, 2-dj pyri m di n-4(3H)-one Mt hyl
3- (acetyl am no)t hi ophene- 2- car boxyl ate (32a, 3.00 g,
15.08 mmol ) was suspended in 30% NHMOH (43 nml-) in a
seal ed tube. The reaction was stirred at 120C for 5
hours and then overni ght %8t anbient tenperature. The
reaction was brought to pH 8-9 with concentrated HCO .
The resulting V\hl&? precipitate 15gpas filtered and

washed with watery then dried to gilve conmpound 32b
(1.56 g, 62% aﬁiwvhlte soti d. ound 32b was used

wi t hout further lpylification.~1H OI\/Hz DVBO- d6)
8 2.35 (s, 3H), MN30°Fyd, J =5.3 . 8.12 (d, J
=53 Hz, 1 H, 12.38 (s, 1 H. L 167(I\/HrH).
F,’_[@p Hation of Conpound 32c: . HsG  CHg
| 8- 2- net hyl t hi eno[ 3, 2- dj pz‘/&ﬂ ' neHN—Q“‘\\\.Q
t Wy L,¥hi eno[B, 2- d] i mdin- re—(corrpoun 2b
.18 g, \1. 13 "1) TEX/A1t4%8to in 020 POCI 3
rni gtz Th s veﬂt—waHemH d under reduced
Pressure, and cesidue was neptralized with
@atur ated NaHCO3 sol uti on. The | uct was extracted
nto CH2Cl 2i arf8athe organic p ﬁ\separat ed, washed

vvi‘ﬂfh brine, and dried (MyS™). AftercFsenoval of the
sol vent conpound 32c was obtained as asyel | ow orange

ool o e ST ifpriBiats= L
To 2-(siqerenessiyRyriynghe ( 20,518 remodeyap fé‘%dét%kd}‘%@k)aﬁ@as refipxeplioRernight.

The s¢EDONAZremBFBONIECQH Bas2adddd 16 she rédd)ign nfixt@ so@ly udtilH5100 The mixture
was eki?actea-wliﬂ DCI@ :5(50 nﬁ_ Cor%bmeoa:a(ﬁm er dﬂié'&) overl-l@\@) la%ﬁ téké/# E') Eyngss The

crudeé@@hd vsas vatléjn%@(se)tgo I’gts hgﬁ Zétflﬂu&%?ﬂ}y ang lng:z\@s obtained as a clear oil.
(84%)( gLWﬁ H@a ¥HB DgMISt h§Q @N=BiizLRHR $)80 R, p#ﬁélnyll@ycl opropyl ) p

To a Hikiugd 6[cdmdound 364 PBY @g0b.e5 Mﬁaﬂd%&lr@oumméﬁﬁ dgys AR in 1PA
(1mL)e\Ea@r§i{ie%rﬁrA (§1%qnl_( :’? SGWOP oI'hg re%ftgn Xlas Fcyated in rgﬁ:gowag aI/Ln gt 140°C for 20

cl opro
LG Me@ﬂj %e é?%’é‘k arﬁf’l&é73 a )«Hteemaw 2S58pafax i HNMR (400 MHz, DMSO) &:
1.04 (1pL2 HY, it 621, BrH)TeSe@(l 1 W 2. 7BeMa H)PESH (D2 HE oTopOwRd (A5 H), 8.41 (s, 1
H). Anurstc,% ﬁytwgro%&#ﬁpl @@4H2 ] &lirdng @%t G %eély ( SFC

Exam Iec nol g Y, % ‘gerlcrltl ca n
BFovi di g t he ﬁTq%" pylPHg- '?Fﬁ'ﬁ"tp'@“ﬂﬁagg’y"m%‘ %é‘ﬁéﬂ'%ﬂh"dﬁans‘z
Phendelopﬂomd] -5 6-dibydropyreaieid#-cloyarcle-6dH)-aehoxamide out on a
Berger SFC Multi GranifM Purification System (Mettler 10
Tol edo AutoChem Inc.). The preparative chromat ography
cond|t| ons used to separate the enantioners consisted
Bg‘c S) Wel k-O 1 (Regis Technol ogies, Inc.),
%Ql(l FC, 250x21. 1nm col umm as the chHgoaI CH

ry phase. gol umm tenperature ed at
&()C Thg, mobi | e ph ase US 64bavasD (1: w@erdu tli c
Y% met aﬁwol di fio®c,,thmai nt ai ned i socra’ﬂl ca
sat aflowrate | F-r—ard a co pressur
f 140 bar. Sanple was ol ubilized in mgt hapdts and
col um | oadabi | i t§/°of 50 15 ng per 1 Nection was
adpt ai ned, and the total run tinme for e i njection
was 7.0 mnutes. Retention tinmes for the two
A mixigreapft jooweund 4be(88 mg, .26 dmrbolBami paripesnd 31es @etipiovierhathylthieno]2,3-

dipyrimidige, Bisred fofowitgtskifé methd éHrﬂp@Lth 3[2@]!\[93 preyga‘PJd ﬁhiem@ Wdg,) was added
e o TS S 1 o s Wt e AT o

for 1 hpyry ﬁ’r@pa&%@ﬁ%p@@oatlon give the title compound as a wh|te solid (34 mg, 27% yield). 'H
4- Chl or o- 2- et hyl t hi eno[ 3, 2-d] pyri m di ne (0.091g, O0.49
mmol ) and
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15

20 chiral am nopyrazol e enantionmer 32d (0.10 g, 0.33
mmol) were mxed in 1:1 HOAc/H20 (1.40 nmi) and heated
woaob@ot33ior 1 hour. The material was then pur PETAB2005/003975
directly by preparative HPLC to give title conpound
32 as a white solid (0.136 g, 65%. M > 148C (dec).
1H NVR (400MHz, CH3OD): 8 1.15- 1.19 (m 2H), 1.79 (s,
3H), 1.80 (s, 3H), 2.01-2.05 (m 11-1), 2.76-2.78 (m
1H), 2.80 (s, 3H), 4.50-4751 (m 2H), 7.11-7.15 (m

3H), 7.22-7.25 (m 2H), 7.46 (d, J = 5.5 Hz, 111)

NMR &D440) & 1.03-13 Tn 3 thiz1 6ol d- 4} 1763%53{41,@ Q | .
275 (Ecég)"@%\% 3?@8-&@1 X r%%« o} eaﬁ(@aﬁhﬁﬂ:er%tz%ez,gg:%; B, gcl%l?d j 2)02 :Z

1 H). G0 1 Anal (C24H25N70Se1.51TFA0.15H,0): C, H, N. HPLC UV Detection:
95% pgrty.( 2- cyanopyri m di n-4-yl ) ani no] - 6, 6- di net hyl -

Exampler ans-32- phenyé stk Eﬁﬁ_v,lelh i 551 LR r‘p 3, 252
e i P wpzraéﬂ.%-s@iﬁ@iﬁeﬁH e

Q_;LcazﬁHazm(mlH) 251275 mglg|)7(452 , 2 H),
HN t N~~ 6.96 (b, , 700Pcl m ,

NG 10- 7?32@%93'12—» éﬁkaw J=6-66"Hz; Y HI. SLCVB
o={(APCI, MrbEre 415 1. 33 Detact i on:\ yrity

Pt hod of Exanple 31 using 4- ch oropyri m di ngs2-
3;ar bonitrile in place of gch WO 2006/ 072831 *“°

PCT/ | B2005/ 003975 -59 St rycture and Example #
Geeniteal napg, Anal ytj data and coment s,

R0, 62 gkt hy BFG3- (2me r phol i n-d~§ Ny rifini di n- 4-
}@\T I;lﬁﬁf_ﬁ_[eﬂ N—,_[N?m<I nghenyl cycl%pf | N4,6- 1

[ d} hydropyrrol o] 324- c] pyazol e- 56N 4 -ca {ooxani de
ﬁ::s ltl1Nl\/l?(4ooguv50) g 1041 1(mN*2H)
6

SNNMIT1 HNii,, . 2.42 (s, 3R, 2.75 (m1
, 4.28 (m 2 -N 6. 05 (s, , 6.31 (m 1

H 09 - 7.27(m5 ~N24 Anal .

(C26H32N808. 1. 6TFA2. 2H20) C, H, N. APCl - O 253 VB: [ MtH]

489. 34 Met hod of Exanple 31 using

4|=|3© | 6tgr 2- met hyl - 6- nor phol i nopyrimidine in place of

. No- di met hyl - 3- [ (6- nethylthleno[|2|-|'1'¥ C;blyr|4m6
d| am no [trans 2- phe Icyc
BNt Lo e, Wl AN

NN CH3 | hydr o No(3 S

car boxam de QI g 1H'N CDsoo) 53,1, 04- 17
H) 169(s HN ¢ N 1.70 (s, 3 H) 9@201
4

257 (s,328 H), 2.67- N HNi., 2 (m |
5 7.01-7.08 (m 3 H, 7.1 N1 (m 2
;}5"32 (s 1H, 852 (s, | H. It:: FEC % NirielMomer

"fepaé*gg‘f selH Sl on

Methy! 3-(acetylamino)thiophene-2-carboxylate (32a, 3. 00 g, 15.08 mmol) was suspended in 30% NH4OH
(43 mL) in a sealed tube. The reaction was stirred at 120°C for 5 hours and then overnight at ambient
temperature. The reaction was brought to pH 8-9 with concentrated HCI. The resulting white precipitate
was filtered and washed with water, then dried to give compound 32b (1.56 g, 62%) as a white solid.
Compound 32b was used without further purification. 'H NMR (400MHz, DMSO-dg) 8 2.35 (s, 3H), 7.30
(d, J=5.3 Hz, 1H), 8.12 (d, J = 5.3 Hz, 1H), 12.38 (s, 1H). LCMS 167 (M+H).

Preparation of Compound 32c: 4-Chloro-2-methylthieno[3,2-d]pyrimidine.

2-Methylthieno[3,2-d]pyrimidin-4(3H)-one (compound 32b, 0.18 g, 1.13 mmol) was heated to 110°C in
POCI; overnight. The solvent was removed under reduced pressure, and the residue was neutralized
with saturated NaHCO; solution. The product was extracted into CHCly, and the organic phase
separated, washed with brine, and dried (MgSO,). After removal of the solvent compound 32¢ was
obtained as a yellow-orange solid (0.21g, 88%). Compound 32¢ was used without further purification. Ry
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35 HPLG- UV Detection: 94%purity. Method of Exanple 31

using 4-chloro-6- nethylthieno[2,3-d]pyrimdine in
wohews 72831 31cC. ~ PCT/IB2005/003975

6, 6-di et hyl - 3-[ (9- net hyl - 9H puri n-6-yl ) am no] - N-

[trans-2-phenyl cycl opropyl ] -4, 6-di hydropyrrolo[3,4 N, N

CH3 c] pyrazol e-5(1H)-carboxam de / CH3 'H NMR ( CD3QD)

6: 1.01-1.17 (m 2 H, 1.69 (s, 3 H, HNNOZ1L70 (s,

3 H, 1.94-2.03 (m 1|—|)58265274(m | H), / N

HNii,,. 3.83 (s, 3 H), 4.43 (s, 2 H, 6.98-7.09 (m 3

= 0.1810% EtSAc/mrexaNe). /1 AR - %Mﬁmoﬁdﬂa 5%7?—% Q@ % @ng 623, 1H), 8.54

(dJ 4%@@%'@ @%ﬂ)o 29NeéF-0,§|’5 Hp-0. 3§gexppL§ \N. HPLC > 98%

purltyDet ection: 90% purity. Met hod of Exanpl e 31 using
Prepagatioh| ajrepar@tionet 3yd (&mun@ﬂsbmﬁtﬁwwdm@& -Rpheddycidfrbpyipyrrolo3,a-

0] r uct
c]pyrgzggg(‘ﬂ-? ﬂﬁé%h g'(r%]uéda gﬁ g(do gli%??m caﬁ da ino gﬁ djl%%ﬁ)ﬂ&‘lt(gls 2R)-2-
phemg)< f{@opé?wax)pygolfapdcﬁ]pywpﬁe nﬁ( ﬁH ng)Sga)'b,gmrwg?)- 6An Genantioseparation
purificgjorrerpetydd- wes] develppsd Zorpth)emydndyldal @fng ofopergritial @uitt cildhatography (SFC)
techndlogp YWthGYdrriBa0 Eapo o dokiBy ﬁr@ﬁd?ﬁgqhe%ulk A’f'lhe%bpé)iﬁ_ﬁr dﬁ] Q)(a tlon and

|solat|<;n éf Q/E%lowf% &aﬁ?g%n a 181 @gr I;lC :kélltl am“ﬂ_ Pg 'Cfté?" Sgstpm (Mettler

ToIed&A@@C?]grernm Nil'he prepa@tn@g:h(qaﬁatograp{)y cogdliipgs Psed 20 ¢awprale thd) gnantiomers
consisted 29 a( (§,S) JHhelkay 1 KiRegis FechnoRgikd, incd, BB100FEC? 260x21.1mm column as the
chiral @a@)ﬂar? pﬂzse( rﬁolu;ghn @mpe?attﬂ'élwas %alﬂtgméﬂtﬁ_ls_% O_@?Zrﬂclft%%ﬁ ﬁse used was

super%@fééa%\fg%%?Zr&et@@[gﬁ\ﬂﬁ%’_éwwalnt@ne%socraggallwt Hpweeate)of 55 mL/min
and a ppristaph Rressure 8O bar Sargple waa $ebidilized irExethariok aBila crdinmgoadability of 50
mg ped1 ohligectordwaatdiaings; and the to@r rOPYhd 13 SHch BjdcfbnMN=869 nffutes Retention
times for Qe'@/vo enantlomers were 4.3 3nd 8 ml{nwe? resPectlve CY r;l'h%r sgﬁcf Cé?ﬁtlﬁ%}'otatlon [alp,

t hyl am no
for the[ﬁuiek?G d}ngr% was determined to be -1 26 for Enantiomer 32d and +124.4° for Enantiomer

32e. 6, 6-di met hyl - N-[trans-2-phenyl cycl opropyl] 4 6-
Prepafitibey df 0y Edniioahed 34-LEHS-BARINGmRbdL3, o'2b! ol) and

chiral %Mp}fjﬁ%i %o&%p? «M"éo DS@%%@%]) grebr;dg |n 1% ?jfa mL) and
heatedsto 280 enfi)r 17h0Ly' Tpgmatﬁrlal Naﬂjhen purifi gd @gectl)wa—prepaVatlg_e{)HPLC to give title
compound23 4w orite solREH 36566t Hip 4448°C (dec). 1TH NMR (400MHz, CH;0D): & 1.15-
1.19 (m, 2H), 1.79 (s, 3H), 1.80 (s, 3H), 2.01-2.05 (m, 1H), 2.76-2.78 (m, 1H), 2.80 (s, 3H), 4.50-4.51 (m,
2H), 7.11-7.15 (m, 3H), 7.22-7.25 (m, 2H), 7.46 (d, J = 5.5 Hz, 1H), 8.44 (d, J = 5.3 Hz, 1H). LCMS 460
(M+H). Anal. (C24H5N7081.50 TFA«0.25 H,0) C,H,N. HPLC >99% purity.

Structure and Example # Chemical name, Analytical data and comments

3-[(2-cyanopyrimidin-4-yl)amino]-6,6-dimethyl-N-
[trans-2-phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-
H HsC c]pyrazole-5(1H)-carboxamide
'H NMR (CD30D) 6: 1.03-1.15 (m, 2 H), 1.66 (s, 6 H),
>I§\l_<w\ 1.75-2.01 (m, 1 H), 2.51-2.75 (m, 1 H), 4.59 (s, 2 H),
6.81-6.96 (b, 1 H), 7.00-7.07 (m, 3 H), 7.10-7.17 (m, 2
(/\%N H), 8.20 (d, J=6.06 Hz, 1 H).
—N LCMS (APCI, M+H"): 415.1.
HPLC-UV Detection: >95% purity

Method of Example 31 using 4-chloropyrimidine-2-
carbonitrile in place of 31c.




CH3 Met hod of Exanple 31 using 6-chloro-N'N,2- 38
trinmethyl pyrimdin-4-amne in place of 31c. H CH3

w6 260672831 hyl - 3- [ (2- met hyl pyri m di n-4-yl ) am nopPeTABND5/M3975
CH3

[trans-2-phenyl cycl opropyl ] -4, 6-di hydropyrrol of 3, 4-

c] pyrazol e-5(1 H)-carboxam de N HN 1H NVR (400 MHz,
DVSO) S 1.03 (m 2 H), 1.87 (s, NHNo,. 3 H, 2.09
(s, 3H), }CH324O(S—533H) 4.00 (m 2 H), 5.30 (s,
N2H), 49(m1H)709-727(m7H) 8.18 (m1

ADAL A [ AL 104 Le 31 Using

Huchire ehd Bamgls ot hy)l p?hemlﬁah"%‘ée frpiyfical dataand gemments

3-[ (2- cyanoqui nazol i{ré;:64dinydt)yasr(Zokth@-6emdipHERE DYpyriNidH-4CHIS

[trang- 2- phenyl cycl cgmﬂaﬂ] h‘[ﬁan@QQhQMEﬁ%ylﬂé’[ 3, 4-
[6.1¢; | e-5 - 11 (7
e & S O el o
M 2H), 1. agmggzmomz DMBOHIN 1,04)1:21 GN 2 H),
2680, @HB4.408 3 i), b5 (4 ﬁ$34‘ie ;n? o(m

AI % 7 88-%_80 (ﬁ]@of‘iﬂg'%%é“ %0%':2271’“%*) 8. /
d, WD 2006/ 07¢

—=

19
1

ATl (B2UoM0ed 85732 2H:9) Coi. i PG e
nd Exanpl e # Ghefm ¢dMS:Mar@go.Anal yti cal data and
conment 40 J = 7.9 Mé'ﬁwdbfﬂample%sﬂ 5ci(l%lz_bmelt']h®g:a

(C26H2 0.0.70 H20.
Exanple 31 using 4- g]or ?]%I'H?fyﬂ %f il 5°§°f3é‘ér bonitrile

40Cc i n p| ace of 31c| 6.6- -dimethyl-3- -[(6-methylthieno[2, 3-d]pyrimidin-4-
6 ;s di i hy! [ts [(2- ﬁr@rsawrlo;mn@n@b sheay.eucmmbygw n- 4-
amHto rans- 6]
i hyatbay i 8ol 3 - 4F Jﬁ% sk ?%z‘% Bhitnpanes
CH3” YH/NVR (400MHz, '@f})fCDa@D 194-4.17.gn. @), 189 (s, 3H).7¢
S HVN \ t\g? 3H), 178@%8),1%901@1@1:925@% 6, 257.H)
(HR,

&

2. 76~R- 78 (4N....au HN| 2k i 2. 946 12 01408’5&1% ]71(1”1
11-7. 15 , 16
Hee 2 5.5 He, ¥ dj’? ?%3255 é8§ Eiz nli 5% LCI\/IB
0 (MtH). 1 ESUS BT s 803Gl 25 H20) C H N

4
41 Method of P (C3:H M0 g 34BN T HMD) 2, H, N.
met hyl ;i eno[ 3, 2- d] pupi dH,¢boe t,(m%%g‘) R, place of 3lc.
6, 6-dinet hyl - N-[traqﬁ!etﬁogofeExX 31 u§ j)hlorOG

methylthieno[2, 3-d]pyrimidine in place of 31c.

6,6-dimethyl-3-[(9-methyl-9H-purin-6-yl)amino]-N-
[trans-2-phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-

N”H CHq c]pyrazole-5(1H)-carboxamide
\ CHa "H NMR (CD40OD) &: 1.01-1.17 (m, 2 H), 1.69 (s, 3 H),
HN N 0 1.70 (s, 3 H), 1.94-2.03 (m, 1 H), 2.65-2.74 (m, 1 H),
N Rj HNi, 3.83 (s, 3 H), 4.43 (s, 2 H), 6.98-7.09 (m, 3 H), 7.11 -
« \N) 7.18 (m, 2 H), 8.21 (s, 1 H), 8.53 (s, 1 H).
lil LLCMS (APCI, M+H"): 444.2. Anal.
CHs (C23H25NgO«1.15TFA#0.59H,0): C, H, N.
36 HPLC-UV Detection: 90% purity.

Method of Example 31 using 6-chloro-9-methyi-9H-

purine in place of 31c.




(thieno[2,3-d] pyri mdin-4-ylamno)-4,6- HN CH3

di hydropyrrol o[ 3, 4-c] pyrazol e-5(1 H)-carboxam de NO 1
woO2066H3288H NMR (CD3COD) i : 1.03-1.17 (m 2 H), peTAB2005003975

3 H, HNN-/C1.70 (s, 3 H, 1.93-2.03 (m 1 H),

2.67-2.75 (m 1 H, NHN>,6. 4.47 (s, 2 H),

7.01-7.112 (m 3 H), 7.15 (t, J=7.58 Hz, 2 H), 7.44 (d,

J=5.56 Hz, | H), 8.30 (d, J=5.30 Hz, 1 H, S N\ 8.77

(s, | H. LCVS (APCl, MFRRy: 446.2. Anal.

(C23H23N70S1. 86TFAO 29H20. 0. 49TEA): C, H, 42 N
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31c. 3-[(5-fluoro-2 ﬁﬁ@ﬁtammmwmdw 44V')9ﬁ| nalii8io] - 6,
6- di et hyl - II\I- % érins] @mﬁﬁwtrwgf;mﬁgyWPm%g I NNC;_B
df opyed,0l of 3, 4- c] ByyaRpRkdRe R 3 AIEeice
CHaN 1 ch#0OM1z, %(C oé;lé"l%o - %% B2 1
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PCT/ | 82%95/ 003975 - GR. StUCUO DdtectigndodEsampl e #

Chemi cal nane, Anal yf
31 (5-11 uor o- 2- met hyl hﬁ?‘:"?ng?".aﬁ‘?'@f& mm§12ethoxy5-

di met hyl - N-[trans- 2- p lé%‘ﬁPyW?i‘“edisP'a '$1¢4 6 NH CH3

di hydrgpyrr ol of 3, 4- c] pyB-&itrnetieytcniro)-2-methgipyionicind-ylamino}oH3

&I_H ]|c\| : 40 NA;{I;, 1C7D2;(])}56 dﬁqeihylji@-[tr%nszél-pl'(emlc glkBropyM%B HN

A T 1 o] o s By b
2H),\ 7.11-7.95 (m  F'NN@RBI08MHz, TMSD-57 1.06-1 2f(m, 2H),,
?@@w@);:% Hz, | ot o o LA, 4820k wit)s as fial

% puri
HaC-MBy hotl of Exanpl g H%'gm(sl\héﬁ%g 7%‘5%%4“ ro- 2}/
n% hyl pyri m di n&_44p | ARCHYRIMEH4731c.
6,62di met hyl - N-[ rans Mathoh ensacwil 30 peirgBydnlora3N 22 -
(trif1ucsonet hyl ) thi ¢RpleyRsHdHd-bihGhRrds dlsi@m no) - 4.

6,6-dimethyl-3-[(2-methylpyrimidin-4-yl)amino]-N-

H
CH
~N ° [trans-2-phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-

N\ p CHs

o c]pyrazole-5(1H)-carboxamide

'H NMR (400 MHz, DMSO) 8: 1.03 (m, 2 H), 1.87 (s,
74 T)—CH3 HN®.. 3 H), 2.09 (s, 3H), 2.40 (s, 3 H), 4.00 (m, 2 H), 5.30 (s,
2 H), 6.49 (m, 1H) 7.09 - 7.27(m, 7H), 8.18 (m,1 H),.
APCI-MS:[M+H] 404.
Method of Example 31 using 4-chloro-2-

HN N

39 methylpyrimidine in place of 31c.

3-[(2-cyanoquinazolin-4-ylyamino]-6,6-dimethyl-N-
H CHs [trans-2-phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-
N\/ p CHs c]pyrazole-5(1H)-carboxamide
HN N_ O Rr = 0.11 (7% methanolic NHz/CHCls). 'H NMR
) N HN, (400MHz, CD3;0D): § 1.15-1.25 (m, 2H), 1.79 (s, 6H),
_ )_CN 2.06-2.11 (m, 1H), 2.80-2.84 (m, 1H), 4.76-4.77 (m,
N 2H), 7.11-7.15 (m, 3H), 7.22-7.25 (m, 2H), 7.75-7.79
(m, 1H), 7.88-7.90 (m, 1H), 7.95-7.98 (m, 1H), 8.41 (d,




H di hydropyrrol o[ 3, 4-c] pyrazol e-5(1 H)-carboxam de
N, N CH3 1H NWMR (400 MHz, MeOD) b ppm 1.18 (t, 2 H),

W .206/072838 CH3 N~O (d, J=3.27 Hz, 6 H), 1.98 - P2TAB200:903975
1H, 2.77 - 2.82 HN(m 1 H), 4.52 (s, 2 H, 7.11 -
7.16 (m 3 H, 7.24 (t, / NHNH,. J=7.68 Hz, 2 H),

7.54 (d, J=5.04 Hz, 1 H, 8.24 (d, N-N\CF3 J=4.78
Hz, I H). Anal. / C24H22N7OF3S. 0. 5HOAc. 0.1 H20) C, H,
N. HPLC. >95% purity. -#8-Met hod of Exanple 31 using
4- chl or o- 2- (trlfluororrethyl)thl eno[3 2- d] pyrim di ne

21 = 2 it byl . h
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3 H, 2.66- NHNii" nipge 44¢,in placgpi 318 43 (s, 2 H),

6.99-7.10 (m 3 H), | &shinethyr3-[GHaethyBhiefd[3,2-dpbimdim-4-Z ,

,740dJ606 I WA= N /
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t hyl t hisesg[ 2sa3z, th)éfohmo@ O}g&bﬁ)z 7B
> of 3@ Vo 200% 4 ﬁg%ﬁ%ﬂo 4%@8 1%77515 503
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and comments Y6, 6-di ﬁ'@t?}% 3 m ?H)n?et“ﬁvl%ﬁ?é 6[12'):844
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gi’ ﬁ%r gbg?@%ﬂo Pkﬁ’a@rbiﬁﬁl 854170 TFA-O 25H,0) GHN. -
, 4- ¢

CH3" 1H4VR ( CD3OD) ]"'e‘\f' BaF aT? r'h“ g 4 B”iges (s, 3

H, N/ CH3 1.69 ($MmetsyliHenold2-gipyrinidy (33g) inplapg of 39c.56

17823157H?L ) (2-575% Elb\l Sﬁlméthﬁlﬂ\lﬁr’ﬁﬂ\s-zlpHéhyl%yﬂioﬁe’py(]-& Z ;') L
. il m .4
(d, J=6.06 Hz, 1 H) Z”}g’é?% J&“’*""’W%"&lwg%e 06 Hz, 1
H) - SAPCI M+H|-f"hYdMW°i°[3 Sclpiagele-Schp-exbpapide
&, 82H20. O HRRMRREDODI: 1.08k1. 1K (HPLID, USH (s, 3 H),
chI or on\{@?r;oe/i ﬁu{it‘ Y?d’f?s[ %h% 23 (uﬁxﬁﬁP'z%?-?zzrs%' @),
y BﬁgP{) EB gngﬁ (r%z"xg-k)n;ﬁ(?%c')%ﬂz 2

an
fI uorop rimi d Hk 444 (9 &7h 8§d1z- BHB 8P (e d+HA0-Ha HAICH3
tr ns- 2- phen cl oprogyl hy: 4clisdirgdn-oepyased. of 3, 4-

Anal. (CozHosN;0S«1.86TFA«0.29H,0+0.49TEA): C, H,
42 N. HPLC-UV Detection: 87% purity

Method of Example 31 using 4-chlorothieno[2,3-
dlpyrimidine in place of 31¢.

3-[(5-fluoro-2-methoxypyrimidin-4-yl)amino]-6,6-
dimethyl-N-[trans-2-phenylcyclopropyl]-4,6-

/ﬁ CHj dihydropyrrolo[3,4-clpyrazole-5(1 H)-carboxamide.
N\ / CHs "H NMR (400MHz, CD3OD): § 1.13-1.21 (m, 2H), 1.75
HN N ° (s, 3H), 1.76 (s, 3H), 2.01-2.06 (m, 1H), 2.76-2.79 (m,
F{T HNi,, 1H), 3.96 (s, 3H), 4.42-4.43 (m, 2H), 7.11-7.14 (m,
— o) 3H), 7.21-7.25 (m, 2H), 8.13 (d, J = 3.8 Hz, 1H).
N \CH3 LCMS 438 (M-+H). Anal. (CosHasN7O2F1.00 TFA«0.10

H20) C,H,N.

43 Method of Example 31 using 4-Chloro-5-fluoro-2-

methoxypyrimidine 43b in place of 31c.




1 CH3 c]pyrazol e-5(1/-0O carboxam de HN N--f(r) 1H NMR
(400MHz, CD30OD): 6 1.13-1.25 (m 2H), 1.75 N HNft,.,q
WO020068F)8311. 76 (s, 3H), 2.04-2.10 (m 1H), 2. 76c218M05/003975
(m F1H), 4.50-4.53 (m 2H), 7.11-7.25 (m 5H),
8.25 (s, N1 H, 8.51 (s, 1 H. LCV5 408 (MtH). HPLC
>09% O0--- purity. 48 Method of Exanple 31 using
4- Chl oro-5- fluoropyrimdine 48b in place of 31c. 6,
6-d i nmethyl-3-[(7-methykth ieno [3, 2-d] pyri mid i
n-4- N~H CH3
i ng-2 phnn\/! cvel opL f\l"\\l.! l-4.6- -~ CH3
Z%t?@@r%%ﬁaﬁ'fi 4- c] pyhedispiamerAnalied] data and poamentp N
1H NMR (400 MHz, DNSQOB-[(5-flucto-BBiethyldim{dn-4-Ralrine]-6,68N HN
1 65 (m 6 H, 1.86 mne!hi’IW[trar%Z?’&lewgygforrg yl]2675 (m

6 (m 2 H) ct pyr e5( a?rboxamlde(m

, 7 82 (s, dlpvdropgr zigb
W@h H3C 0. 1')HO¢MR1402MIZJOPD€QD)I-§1 N-1.21 (m, 2H), 1.76

460. 49 Mahhoey ©fsHieanRlos B LHySisng, 3H),

iﬁh N L YN e g N e o I
z\x‘ﬁﬁd e # Qnheni caPinafs’-20:4Ta P §-EH(d. traf-&Hardl)-
comment s 6, 6- t hyLems gZ2i(M+H). Anal. (Ca2H24N;OF«1.50 TFA)

R 2S) - 2- pheny| opf eyl ] ndc Ld4d gRgl 2.
3-d] pyri mdin-4-yl am

di hydr ofrrol of 3, 4- c] B&?‘é%‘i%@%‘(’h‘? uRng B AR B
1H NVR (CD3QD) b: 1. Qmethylaysmidipe 44b ipjplacejof@fe- (s, 3 H),
AN NTI.69 (s, 3 H), 6, 8qmBtyiN-frahs-2LpHdhylcydofbpyd-3-(4- ( M

1 H, NHN~ ,(R- 4.4

. (t, J=7. 55 He, ‘ar"%%"m%ﬂ’m %39?5’%'@8%(‘%”&%%?

H) 48.03 (d, J=5.30 ﬂ'hvdropwsob[?'”c?l@razmeﬁﬁé*) -B3bqamidg
(AP, MrHH) ;4461 MR M08 MHz, MeOD) & ppm: 1.18 (t, 2 H), 1.79

( 1.12H20.0 bi@%‘?)—h eqwl) ths I\ios @01 Pk &7 A\62

T esLiN0£092% puri t Y rTth"F Exampl “7‘1§§m 430354 .

-chloro- h|en0[2 3- ne 'I'h plac
Coydi mefHyr<p-[(1 R 2=§)63212p?h®n§/154c(§ﬂc{‘61911 HpyiiH).-824 @,
h}\rﬁﬁﬁs 2- d\ pyri m fisa-78+y| ami negi- 4, 6- N-H CH3
dlrﬁydropyrrol , 4-C] @;’ﬁz 7@|F%'05£HOAH)O 1%)Q,°¥|aﬂ‘ ﬂﬁ_cl
CH3" 1H NMR ( ) 6] 1.01-1 16 Hf |

H, HN NL. 69 (s, 3 4795/°1P”§%‘202(m | H), 266274
“(m 1 Hyg / N HNii"(Rpthad afExample31ygng 47h0027. 09 (m B
H, 7.14 (t, J=7.33 HarifludroretbyBihichd[s, 2E]p?q4n&|ﬁia45&ﬂﬁala660f
H, 1 H), 8.02 (d, JE5 56 Hz, 1 H), N 8.58 (s, 1
H _ LCOMS (APCI, Mek)® 446 1./ Anal

( C23H23N70S1. 08H20. 0| 88 rimahy!-3-I&-methyltignol2,3-d]pyrimidin-4-
yl)amino]-N-[{(1R,2S)-2-phenylcyclopropyl]-4,6-

H CH, dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide
N\’ ) CHs, 'H NMR (CD;0OD) &: 1.02-1.15 (m, 2 H), 1.68 (s, 3 H),
HN N o) 1.69 (s, 3 H), 1.90-1.99 (m, 1 H), 2.56 (s, 3 H), 2.66-
N N R 2.76 (m, 1 H), 4.43 (s, 2 H), 6.99-7.10 (m, 3 H), 7.14
/ U - -
I \_ »\CHS © (t, J=6.06 Hz, 2 H), 7.40 (d, J=6.06 I:Iz, 1 H), 7.51 (d,
S N J=6.06 Hz, 1 H). LCMS (APCI, M+H"): 460.2.

Anal. (C24H25N70840.76H,040.22HOAC): C, H, N.
46 HPLC-UV Detection: 94% purity.
Method of Example 32 using 4-chloro-2-

methylthieno[2,3-d]pyrimidine (31¢) in place of 32¢.




51 HPLC: 90% purity. Method of Exanple 32 using
4-chl orot hieno[ 3,2- d]pyrimdine in place of 32c.
w6 2606072831 hyl - 3- [ (2- net hyl t hi eno[ 3, 2-d] pyri m diPpaT4B2005/003975
yl)am no]-N-[ (1 R 2S)-2-phenyl cycl opropyl]-4,6 N, N CH3
di hydr opyrrol o[ 3, 4-c] pyrazol e-5(1H) - carboxam de 1 /
CH3 1H NWR (400MHz, CH3OD): 5 1.15-1.19 (m 2H), 1.79
HN tNfO (s, 3H), 1.80 (s, 3H), 2.01-2.05 (m 1H),
2.76-2.78 (m s_ HNi,,,(-B¥-1H), 2.80 (s, 3H),

450451(m2H) 7.11-7.15 (m CH3(S)3H)
2 99 7 9C [ mnm Z 46 (d_ ] =5 5 Hz H.. 8 44 N

Straxgture‘]an‘d Egargplﬁg 1 Chfm NABE A(nmw_ﬁal dﬂﬁ and comments

(C24H25N70SI. 50 TFA. )6 BT G) 5[0, e NItieHO L2 3-SR DI

purity. Method of Ex 39}%&%0}3@[(@2@9 eyl QeRipdr4,

met hyl t hi eno[ 3, 2- d] pyr mdln f %

2006/072831 PCT/ | B20DS ’6'6’@55"%[& £ %‘%%f"? SngFaéb%ﬂHde
ayro emi cal nf r’rbNMmaW)lQ:éDZ #AT an, &l 1EBrtsN@ .S

3- (Nu/ro) 3,72 d] pyri m densss ) a9d-nD) b1 6, dl5€@st by 2B

(ri an p%éhyl cyclo [
kazol hp H) caf %gi%l{” §114Q @ ‘HZ w%kﬁ”"'
| 16 T | Colah. ?%Hz %H 90 406 L R
/ ( Ha DVEGS d6) 6] J=B.0081z(1rH). Lm)s (ARCRE+HMM662 1H) |
1 (22 (1 S|—|26H)1H)®4g Mnal Ohicd Br (ERH{MoskiBar, .o%QHblt\&)Cb
=12. : / o (s,
SN / 1My, 7.05-7 16 ﬁ'q“'é,aé@‘% "2‘“?”&5%85‘”“2 533
(br s, '1H), 8.52 (s M&*Pﬂ“fﬁ%a'se'e@%ws'@‘* ahigjo-2-Anal . N
( C23H23N702. 0. 2HOAC 1| 2By thi€)o[2§-d]NrimAIREN31c 6 pidE: df bacH]]
430. Method of Exanp &d%;e Hyaaegof@z@hl orof urof 3, 2-

Al Py rim-dinre—{prepar o nrocedure
gV PSP

reported in V‘l)2004013?[ﬁ§ﬁ“°k?8§@"@ rpRPlG Grdimetapd- of

31 cH Pr epar ati on of | lrens-2-phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-
4- ol Hlazol i ne- Pejsddzbe8{1Hf-tartdxami€e 0 G N NH O
"w N (1) PO Gaw YodiiDb,0B):NH215-1423, G5 1420
\H( (s, 3H), 1.76 (s, 3H), 2.04-2.10 (m, 1H), 2.76-2.80 (m,
{ ) ___ 1H), 4.50-4.53 (m, 2H), 7.11-7.25 (m, 5H), 8.25 (s,
z 1H), 8.51 (s, 1H). LCMS 408 (M+H). HPLC >99%
Q purity.

48 Method of Example 31 using 4-Chloro-5-
fluoropyrimidine 48b in place of 31c.

6,6-dimethyl-3-[(7-methylthieno[3,2-d]pyrimidin-4-
yl)amino]-N-[trans-2-phenylcyclopropyl]-4,6-

\/ N p CH8H3 dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide
HN N\(O 'H NMR (400 MHz, DMSO) 6: 1.03-1.22 (m, 2 H),
N HN 1.65 (m, 6 H), 1.86 (m, 1 H), 2.36 (m,3 H), 2.75 (m,
s—7 » \V 1H), 4.36 (m, 2 H), 6.35 (s, 1H), 7.10 - 7.27 (m, 6 H),
NN > 7.82 (s, 1 H), 865 (s, 1H). Anal. (CaHasN;0Se
HaC @ 0.15HOACc1.2H;0) C, H, N. APCI-MS:[M+H] 460.
49 Method of Example 31 using 4-chloro-7-

methylthieno[3,2-d] pyrimidine in place of 31¢c.




Et hyl 4-qui nazol one-
mmol ) was di ssol ved
woawsth7sit om fl ask a
gas was bubbled into
flask was then seale
was secured with cop
warmed to anbient te

The sol vent was renpved -gader

gi ve 4- Oxo- 3, 4-di hyd

2-carboxyl ate (40a, 2.54g, 11.67
in MOH (29 nL) ina 200 nL 5

nd cooled to OC. Anhydr ousCamBmns/e3975

the solution for 30 mnutes. The
d wth a suba-seal stopper which
per wire. The reaction was then
nperature and stirred overni ght.
reduced pressure to
roquinazoline 2- car boxam de (40b,

t
(MgS™) and e
carbonitrile (49¢, O
wi t hout SPurther purif
was purified by flas
eluting with 3-30% E}

2 2 Q0O0A _Aac..a whi cnlid - N 12 (704
REEEES g Bxample # \ 466%)11!2‘“ “BW%@"G@}'“' gaty ancomments ]
1 H), 7.76 (d, J = 7] 66H0netg,N-I1RDS)- Z%h%}c%lc&ﬂ)pﬁlm T
H, 8.06 (s, 1 H, 8 &Iﬁen%ﬁ%ud rlmldlZ4§dam1n bz), 8.35
(s, H), 11.91 (s, 59" %% (M LC >99%
puriiR;. &Hexo- 3, 4- di hJ B BRUTAL BHPYREC'S-5E ?B%'?Péﬁ’i“ﬂ"e
(4 gHs 2. 69 mrbiH NMRCTHEBX % #01-6.18 00 H)r1 S0CE 3,
(% N three hossg,3 hessnbyv@nt H»@%s&emem),

er redadude pressur s C a

o the sk, ol ERERCRy YERES Yo%, R-r skt

FERLiered of f. e fi|Bh&c iR prodlct tes

THES Gohiti FMS GPGRN-UY: 44ere dri ed
2 Anal. C.H, 1604+ GBh 2. QSHOABE 8] i e~ 2-

R §?3d3§? ’

hMg'ihP(i' efang@P'eéHPW%@r Ripl2.3-
Wmmmcbofgbve an add| ti onal

ULLgUT 40T as a
62% 0.53 (30%
DI\/SOdG) 8 8.07-8.1f
41 d, gh.= 8.4 Hz,
£Q03975
roSfJuoro 2-
OvVCH3 1

Jfhu
f(

\11 oC for 90
was added car ¢

4_

Nhoxy

S

washed with sequenti
foll owed by drying (
renmoved under reduce
——volatile liguid (0. 39

6 5 Himem l'r\P 1'RU.ZS-2' h&hy el o
ims Ty [( ) bHKI 28 B 3=

&T?ﬂ"ﬁf d%ynmlgm-ﬁ Zylag rg_yl_tl,?-m 2 H)
dihyieiopy ol 320Ek/ 43 712- 8 3 iH)- -carboxamide
661 Ninre ;@) Mo 0h. 16130 2 H), 1.68 (s, 3 H),

i dj ne P Ci F
IR 6y o605
at 13 (8(2Ba”-007-84g, 3 ). 3144 find5T $3 Bh d
H), B&4 (@il J=p.50e,6 HeB2dd JFH156 ROTCHS
$§58 Aft9r Leme AF@H,MMWEM%Q&N i on

c
Rna E@?HZ;H%@S R 3?%@ ﬁsﬁ@ip G N
a'T'ﬁ’HP A% PN HCI, water, and brin
My&a¥g of Ekinaple B esrng\mmmaf@fa[mzl y
dd]Wnﬁ]%?hH fneplath offio¥e 43b as a

was. _used wi thout

[

()

'H NMR (400MHz, DVBG

further purification|

G’W'mé“hﬂ .32‘@ ”(eiftxf%'eéf’@)&d%wwaﬂ é) .
- YD@inino]GV-[81FBAS) L pherBlefclop®pyBt&-S

ydro yrrolo[3,4-c]pyrazole- 5(1H) carboxamide
A e

hip - dHIO &% Bde2.0 2. Ramp H) 2.86-R.0&(MN
A4y, Sads, er), byolaisden, CENY011-5.10gm, 12

1

H . Rrepaigtion of 4ddm
- cH,l uor o- 2-
P H%OZEt + F~
2 %lb{t am di n:
#10C MN(,};B 44a
S ) vvas was, Nd Wi thy
N t he sus
76 0C. Ethyl f
ethyl formate

t oget her,, and added t
reaction"was 15 slo
and stirred 3 days.

of

1 CorblzsNAES#1. 50THHA)0.26€H,0) OHXNe HPLC >99%

S @F{%ﬂ D L% SR o

a4t &3 [123Hd-CY'S 4?@@" #hofl and

The
erature
A m xtur

Lﬁ‘l e stirri ng suspenS| on.

eé”a%ﬁéw&agﬂb IS

SGdT UM et noxi d¢ (8. 8
n -)

acet anmi di ne hydr|oe#thyhiendl. 3-didyri@iting in plaes ofid?e| )

6 g, IZ
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were added to the reaction followed by refluxing

overni ght. The ethanol was renoved under reduced
wonrewmaazssl The residue was dissolved in a m ni PRAMIBL005/003975

water and acidified to pH =6 with concentrated HC .

The crude products were then extracted by salting out

fromthe agqueous phase and washi ng 20 exhaustively

with 4:1 CHCl 3/isopropanol. The conbi ned organic

phases were dried (MJSOpsand evaporated. The crude

solid was purlfled by silica gel chronatography

F QAc/ hexane. to give
?trﬁftﬂﬁ’r}%df"?@f'ﬁﬁl pyr | nChemica maps. Asalytigal data apy epmmentsg o

as a white solid. RF|&(flroBa-dpyitidintlyRmbEaaimethyl-NLH

NVR (400MHz, DMSO- d6) g, oDr
oy 93((d, 1538 e (J] ﬁ%zzpr%ﬁylc(gg pJPYU4%d91 mpy&é@ilzg

25 Conpound 44b was pf 2zPlEg( 6F7ré)‘W'H§ethe met hod of
4§Q_’, except that 44a| NVIRIEEUOPYP: hOREAE f, 24B.68 (s, 3 H),

d,44b(0. 11 g, | 1ONRR RMHDDRAEORE) @a@(wh@thbﬁ

- oo, P A O Rl

s, HBH), @ (sl 1-1I2I)1 Hz, pitepbtatd dril2@Hz.cbhp® et
|

(92

1H), 7.05-7.16 (m, 3H), 7.2-7.28 (m, 2H) 8.33 (br s,

or t | [ pyr i di
06/ 072831 PCT/ | Bﬂg rS%/%Q)O g 30l s %r X 'ﬂ) SCU%EIM

NACF3 S POC13 S N %4”50219 zziéﬁ‘éH?@llz}éuM"isﬁc NFEE'3
5a 1lhr ;45b 45¢ To pM8INTHIA¥Y sol ution of met hyl
3-ani not i ophene- 2- c pmbyy bfaExemp 38 usirg SohiorctiBe[d2.mmol )

Et OH (10nL 2.24
e
resul ting mixture 5 {WEEOqe & 601186(1939% 1113800 Plagen

U

m crowave reactor. Thg3deacti on m xture was cool and

ftered—to —provi de

Prepa%%t rgﬂo&”@éﬁ?@%‘%? b s (00 e, o)

m J=5.29 2 Hy, 8.18 (d, J529Hzl
nS|on of
‘ilu romnet hyh&meer@é;f%&yrl oGk neone
(45b owas ret I wger
an at rmsphease of nitrogen fol 3hrs and then

“concentrat ed t o dryness under r dfGced 10 pressure.
The res#tiue W3 partitioned b@bween ethyl acetate and

Ethyl z?g& %E&&n% *gg?é (49:[ F%gg @%&5‘@%}&%&%%4%0 fég""k/ﬂza 200 mL
round-,%tm flagk ?ﬂﬁ:oolyd 190 Pd Anhnéz@swn}qgla ggs p{)as bybbled i cdthe solution for 30
minuteb=Fh& flaskivas then-HealePPritip asatiatsoal stoppet @bich was secured with copper wire. The

reactidhrvield kRh Qramreh kAR iRAY B |_fS@rS’(hr@ @nd &l)rWer-Hdﬁt Ph&EEHdest wek removed under

|
ecuofd ke ) - o 4 DT RO CE RN b @ v
solid. rRef|0uR (%MeQBEHCﬂiB HSNMRU‘MOWI‘DM@ (5% 585 .62gm, AA57.76 (d, J = 7.6

Hz, 1HYID45)7 8%, mﬁ&@qs\w 3. 1bgaa§n£7b$HzE 50 rﬁ_ ;1@) md@e(@ailH) ngms 190
[ en suspended 1 n anhd cool e
(M+H) H'g &dggd%nt& fl uoroacetate (13.35 26 ol

and
4- 0X°ét‘h°§i'l‘ydw°6¥'ﬁ‘?é?"ée 2rakoxggige (4B Higot-§9 m?')é'v%hi@ad %’d@%?t: fefPOCl (7.0
mL) fatdestded The sbiikent g/bs refongl Bl pedusédpressiie Ideaald twaten waa sarefully
addedstb wﬂ)ﬁsk, and the insoluble product was filtered off. The filtrate was extracted three times with
chloroform. The combined organics were dried (MgSO,) and evaporated to give 4-Chloroquinazoline-2-
carbonitrile (40¢, 0.21g). 95% pure by HPLC and used without further purification. The insoluble product
was purified by flash silica gel chromatography eluting with 3-30% EtOAc/hexane to give an additional
0.22 g of 40¢ as a white solid for an overall yield of 62%. R; = 0.53 (30% EtOAc/hexane). 'H NMR

(400MHz, DMSO-dg): & 8.07-8.11 (m, 1H), 8.24-8.31 (m, 2H), 8.41 (d, J = 8.4 Hz, 1H).
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warmed to anbi ent tenperature and stirred overnight.
The solvent was renoved. A m xture of 20 formam di ne
woydrepotd3ori de (10.33 g, 126 mmol ), sodi um et hegiraB2005/003975
(8.92 g, 126 Mol ), and ethanol (60 m-) were added
to the reaction followed by refluxing overnight. The
et hanol was renoved under reduced pressure. The
resi due was dissolved in a m ni numof water and
acidified to pH = 6 withéethanolic HCI. The solids
were filtered off and the filtrate concentrated. The
i I ; a gel chromat ography
Py THOBS B ey
5- Fluorop¥r| di n-4(3H) -BHé as a whitelsolid 25 (48a,

1.05 g, 4= 0.13 (EE%EtOAC/hFQEtjﬂ 1H NMVR

( 400MHz, OA6) ; -05—%—09 0T (m 2 13,14 (br, 1

H) . FO||0MAH@F?HéCSYOCGdUP to make 43§ @éﬁbound 48b

was synthesi z2@a from 48a to give 0.97 g,(80 % of a

volatile liquid which was used w t hout Purther
Z-Methﬁfvrﬁ-ff‘wtf’aiap'bawa RF04g, B28 mnahoant Neleeimetarine, (1.89 mygyere heated in
POCI; @4 010Hz:; 90DNB@:sd GYfter Golhg ABe (eastiod whl) add8d Ehtef(ls to ide. Hihe pA&duct was

extractEX @di@hyRdber. The ether layer was washed with sequentna!Il with 2 HCI w ter and brine

followelél-bk,lgjlam% (lﬁg&{ﬂ% %g»fr Véas()ca)efui]fy I%move% ctier¥e ced p[ sure to gyve 4¥b as a

volatlled‘qwét((}ﬁﬂg, 31;1,"/6 Mich Vs @e}g? wtl@gub[ugbaq p@r]ﬁ%}lpra z'31=e0.34 (10% EtOAc/hexane).
"H NMR400@FH OVBO- e s 3. W20 B12,881 PCT/ | B2005/ 003975 - 68

ProvafiiRy AR ISR S Ao ) a2 5 ) LBTU,

Me2NH2C I'CHH2(4O psi), CH 3 Pd-C 3 Cbz,N (S) OH

chos CH2CJ1 s) N.0S) N H Hgf, CH3 Et OHOH2N (

CH3 ¢ I\ i han@alg@ neg LAH,
nooslY e 61432y ! \*DCM 0Cc-RF~ 2 h N (S)

N~CH3 54e Sdkeo] @3 3 INCCOOEt  HN He |

CH3 DI PEA, DCM EtOZC—NNE%Ls (S NOH3 NH2 OMN (.S)

N, CH3 H2N O CH3 54a 54f 54 HH3C CH3 - \ c- H20
Sodlun( I]ydr_'[dq@Q}’/) 5.0g, 195 MMOIHwWRE wpshp@tim h@ane foNmave B€, mirderdi oil hdidged, then
suspeniiedvia GHF hb0MD) GirtBeobld€oN . HEIN) BrdbRoaRétdte (13.30 g, 125 mmol) and ethyl formate
(15.14 mL, 187 mmol) were mixed together and added to the stirring suspension. The reaction was
slowly warmed to ambient temperature and stirred 3 days. The solvent was removed. A mixture of
acetamidine hydrochloride (11.81 g, 125 mmol), sodium ethoxide (8.86 g, 125 mmol), and ethanol (60 mL)
were added to the reaction followed by refluxing overnight. The ethanol was removed under reduced
pressure. The residue was dissolved in a minimum of water and acidified to pH = 6 with concentrated
HCI. The crude products were then extracted by salting out from the aqueous phase and washing
exhaustively with 4:1 CHCly/isopropanol. The combined organic phases were dried (MgSQO,) and
evaporated. The crude solid was purified by silica gel chromatography eluting with 5-90% EtOAc/hexane
to give 5-Fluoro-2-methylpyrimidin-4(3H)-one (44a, 0.95 g, 6%) as a white solid. Ry = 0.08 (75%
EtOAc/hexane). 'H NMR (400MHz, DMSO-dq): § 2.25 (d, J = 1.0 Hz, 3H), 7.93 (d, J = 3.8 Hz, 1H), 12.95
(br, 1H). LCMS 129.
Compound 44b was prepared following the method of 43b, except that 44a was used in place of 43a.
Compound 44b(0.11 g, 10 %) was obtained as a volatile liquid and was used without further purification.
R: = 0.39 (5% EtOAc/hexane). 'H NMR (400MHz, DMSO-ds): § 2.60 (s, 3H), 8.86 (s, 1H).
Preparation of compound 45¢: 4-chloro-2-(trifluoromethyljthieno[3,2-djpyrimidine.
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HH3C CH3 ?(S., NHNH3 NN . OCH3 HN ND54 H3C
Preparation of I(H): 5-tert-butyl 2-ethyl

wG-2e0vinz836, 6- di met hyl pyrrol o[ 3, 4-c] pyr azol e- 2, B(#iB15HBY/003975
di car boxyl ate. The synthetic route of conmpound I (H)
can be found in Schenme 1 under the "Detail ed
Description"” of this 10 application. The detail ed
synthetic condition of for the preparation of 1(H) can
be found in U S. Patent-8Application Publication No.
2003/ 0171357 and PCT Publication WO 02/ 12242, the
di scl osure of whigh are ingorporated herein by

ref re Pr ion qf c npound et hy
{S_I "% m wwropyrroﬁm 3, 4s Lazol e

-2 car boxsgbat e di h ﬁzhll\egl de. . WO 2Q0 /(g\2831

PCT/IB@@OS/OOS@WEWC-GQ To a stirred slurry o CF3

5-t ergba but yl 11t hyl

3- am no- 6, 6-di net hyl -4, 6- di‘hydropyrrol o[ 3, 4-c] pyrazol e

Toa stu"nngsouﬁfo%@( Q&W%%ﬁmoﬂo&ﬂ‘&e 2%£}bc9<y|9te £, 551mvb)mnhd) in EtOH (10mL)

was apcﬁd trﬁlé‘?{aﬁ?S@mthiéz %ﬁg) 2%1 %vaﬁjgrgace%]am qzol]hr: resglp ing mixture
was hs@ibditoi BA°ONRE 1 Sibiirrin @ubrawave tresert ethp apastioir re'xm@rwafzcm anq‘ﬁ%ﬁfed to
providé @a@iidoRtetRythisHoRs, A@Syrim@INE 2 (BH)-6ricomdb 18 aesolivv@Tengm'H OIVR (400 MHz,

MeODrl)ngﬁ&r‘?%eztg?é‘q—?%d r{,‘?gb‘é%fb hexane (450 m-) for 10 5
A suspereRe ot %(¥'WOW€5%§M'Eh'%TE§é %&Vj'“%'ghlfiﬁr“ﬁﬁ'ed HASTo e (T dp Poc

was refiixe@ uhder af Strvsgheregpé hitredeh jdr 3hrs and then concentrated to dryness under reduced
presstﬁe afflen %3|§ue6 walb 'Bﬁlttlmﬁéd PefiesH Eﬂﬁgr LeMlel a0 balurded INaWICaZ odried, and

X di 5
concepersfd g o Bep s o058 ol vBod a7 7o @
J=5.54 Hgl 1 H).-8569 (d J34-§4 Hz, 3I='0 1.59 (s, 6H), 4.09 (t, J= 3 7Hz,
Prepafdtfon ofl48864-CHdro-slfiarhyrithididz, 2H), 10.12 (br s, H)
Preparati on of conpound 54g: benzyl
S) - 2- (di et hyl )WHB) 2- Fo\i(fj\l phem}d é@/r}lmcar a te

HCOZB) +ToF\a/ﬁPaEt &ldme
(2S) - {[(benz ym&yl ar bon n1no}(phﬁ@¥J)acet|c f

(54b, 196 g, ¥B®.MA1 ), HBTU (261 g, 688 mmol), and

di chl oronet hane (2.8 L) we#8 added sequentially 48b

pot assi um car bonate (285 g, 2.06 rml) and

di met hyl am ne hydrochloride (84.1 g, 1031 nnDI
Sodiumduaric (%P 29, 1PAMEbWHRoYRERed Wi NoFgn0 TIPS F ghe! b %lraﬂif*"ed then
suspefdel i TIgF {50 mLpara coaerpie 102 LAtg) flublvecesatd (18185 gusp@mifrioD g ety formate

(13. Qélcb&g‘?g@ergm \Lé?e RiBY {og@tﬁ:&taﬁci &dégﬁﬁﬁpstlrrﬂb)sus@%mh hend ﬂebdtlbrﬁ\ﬁl& slowly

o S R, e M oL AL, A g
formacidirarigeérpchiogide (1033 ar 26 Mha, prcie] ﬁh‘tx!&‘?é%lg%@l 28 SRy @d ethanol (60
mL) vieRd d08&d 16 thedstRtionasiloRel Byl réflxiM@dveinightd XBEEthaniolyas rénevedender reduced

pressérg1 ﬁ‘ge remdl} wasnﬁsaggétdqga w}lﬂ'ﬁ.[m Jrt %J & dlf%é' tch;ﬁ-pr 8 WItITQtﬁanollc HCL.

ed in

The s were 1 Lﬁﬁedd?fééreﬂ e gl PRSTIARe. T1o S GTDFS PTE O Sica oo

chrorfﬁatdgtapm €lutihg Swith (ATSE IMeOBITaRE st to give \Bridesopyriamidin-# BiE)-gne Hs Ry ehite solid

(48a 3;017")’)9% Iy 1aeps R A S MkandC &f AR (dodiik, cvisadtls)s.aareche (m, 2H),
to stand at room tenperature overnight. The

1314r(@sU1’)t| ng crystals were collected by filtration,

Followiegsthe drovaduie therigrfShetopoung @8kawast sinteesizad fTgm ¢3¢ 9 §- 9% (O %) of

a volSid Rfidi whidhi @R 1486 WiBuaturikd plifficdtion. 24 =hmars%tmogdhesane). 'H NVR

(400“4,'621”5&4%8%5%\{@%(%@%@%5‘4 (%4}H)2 % ag as\ﬁbhl te crystalline

Exantpl@1 (5d; J N=[(1§2-220lm2thv|2mm}>)1-P|59"1lﬁth(yﬂ3[(ﬁ ethVPz"'z'%m'iam'ml's 6-
d.mehbym Exaﬁ?a.bglyrroio[54z]p§ralzlze 5AH}darbdxaBifie(d, J = 7.2 Hz, 1
, 7.32 (m 10H). Preparation of Conpound 54d:

(28) 2 am no- N, N-di net hyl - 2- phenyl acet am de. To a

solution of 54c (80.0 g, 256 nmmol) in ethanol (1.2 L)

was added a slurry of Pd/C (10% 9.0 g) in ethyl 25

acetate (50 nlL). The reaction m xture was shaken in

Par r - appar at us under hydrogen (40 psi) overni ght.
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The catal yst was renoved by filtration through celite.
The filter pad was washed with ethanol (2x200 nL) and
woOhesporisined filtrate was concentrated to gi veCcH4B2005/003975

(40.2 g, 88% as a white solid. 1H NWR (CDCl 3) 6:

2.85 (s,

3H), 2.99 (s, 3H), 4.72 (s, 1 H, 7.33 (m

5H). Preparation of Conpound 54e:

N-[(29) -

2- am no- 2- phenyl et hyl ] - N, N-di net hyl anmi ne. A

flask 30 containing dry-ggHE (2300 ni) under a
ni trogen atnosphere was chilled by an ice wat er bat h.
Lithium alum num hydride pellets (59.0 1555 mml )

wer e addedsc 3t hi s LAH suspensi on, H& gﬁo
ami de 54d (; Q/Cgo 59 1 Nrropbigxaden dr Mbé“%{ m) was

sl ow y adde rapproxhgRiely, "1 hour e resulting
reaction m xtureNaas heated at refl ux fser Ml2hours,

t hen cool ed 10 C. The cool ed reaction m xture was
slo uenched with saturated sodiumsulfate s tion
(380 and stirred over n|. The precipitatég 5
sol i dY wer e HETiMepNitCIQf f antivashed Wk ERR8t hyI et abe
(B%506 ntTated-to N

resifluellt hat was’ purlfled

H f OR
P e, fdd4yr at oo ST 1 1 geiotol urbivE

methano? 5%triethylamine in%hloroform to affofd

54e(@87g 5999 as a light S§ellow |liquid. 1H N
(CDCI3) 6: 2.24 s 3.6, 121Hzl .29 (s,
6H), 2.47 (dd, : dd, J =
3.6, 10wAnlz, 1 rﬁwfmsgle”‘?-P'P'}A/ 37 (m H)GHs
Preparation of QU DEM, 0°C-RT, 2h

N-[(2S)-

2-i socydnafg- 2- phenyl et hyl ] - N, l\? di m(esﬁ;hyl ant ne

40 hydrochl ori de. WD 2006/ 072831 PCT/|1B2005/ 003975
-70 To a cool ed (O C) and stirred solution of

bsgng% (27.1 1.32 nmol ) in DCM (288%gih
dn P W-se ad Iged a a” ugj on eprﬁdldcﬁopgtgexh —'gd
| ri (¢} CH3

(23 , 182.

20 mi AH2 A sol ut |00nN ‘CHa H2N

N-[ (¥) - 2- ami no- 2- ph@#yl et hyl ] - N, N-di net hyl am &4 ( 54e,
15.0 g, 91.32 mmol) DCM (100 nmL) was drop w se

added to th brovvn
thetenpera g é 5,C The

rﬁ“%logr e

“alediom t e e. re

tlon m xt ur & whi | e mai nt ai ni ng
ul ting HOéath Ghvv)
stirr

nNm xt ure was

coollng

concentratgred er vacuumto a resiglue and stirred
with 10% DCM in hexane (50 nL). The solid

N-[(2S) -

2-1socyanat o- 2- phenyl et - N, N-di net hyl am ne

hydr ochl ori de conpound, Bgf d}@ par at ed by

filtration and used foﬂ

further
pr oduct

dnso-d6): 5 3.29 (s,
J=10.1 Hz, 1 H), 4.42
(dd, J=9. 6, 6.2Hz, 1 H)
of conpound 54g: (S)*s

rescti on w t hout

t .—(\Tﬁ Mbt ai ned solid

ni t r9gen)Sts1H NMR (300MVHz,

3.38 (s, 3H), 3.68 (t, 10

d"\; J=11.5, 6.5Hz, 1 H), 5.35
4547.6 (m 5H). Preparation

purification. N
was stored un

hyl

Prepé’ratﬂm 8P 1n:( GMﬂltﬂeﬁJathkﬁmaﬂﬁ)d -6l6- Bihﬁﬂyglpﬂr&u!akwmw | 5{4H,6H)-

di met hyl - 5, 6- di

yd ropyrrolo

d'carB”rygzol e- 2(4H) - car boxyl ate. To a cool ed (O C) and
The sypthetie gytef gqm%wr@ql(l-gtchtype found in Scheme 1 under the “Detailed Description” of this

applic3ticalyi The dBtaifed diyrimdi6) ydnditiord efcforl tie pregy4tio® bOl[H8 ,cdn 0é PyndABA).& Patent

Appllcéatlér{léulahc

afitft 'Naoﬁb\ﬂé/a{ﬂ 3857 A0y gb??%lgeglgrgglg(oéﬂl 3242%Re Qsc%sure omi v%hmh are

Were sequence a DI PEA 74 L,

mcor%di\erﬁ:

’i‘tﬂy yerePge:

Prepatatiqh2Eroipdund G¢a rettyb3-a2mimadibydimethyli5|6-dipydrahyrrelo[dyd-clpirapele-2(4H)-
carbdXyRfeyurichiddd 54f, 17.1 g, 75.71 mmol). After
stirring at roomtenperature for 10 h under nitrogen,
the m xture was diluted with DCM (100 nlL) and washed
with water (2X 100 nlL). The organic solution was dried
(Na2SO™4), filtered, and concentrated under vacuum
The obt a| ned crude product was puri f| ed on SI lica geI

A PN N A A 7~ 1] 7R A o o NN N o
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di hydropyrrol o [3, 4-c] pyrazol e-1(4l- -carboxyl ate
(549, 9.24 g, 22.30 mmol) was dissolved in MeOH (225
wotdos/omessol ution of 1 N LiOH (36 nL) was addedpcamB20p$1@03975

reaction was stirred at anbient tenperature for two
hours. The sol vent was renoved under reduced pressure,
the residue diluted with water, and the product was
extracted into 4:1 CHOI 3/ i PrOH The organi c | ayer was
separated, washed with bPfne, dried 30 (MgSO4), and
evapor at ed to give conmpound 54h (7.00 g, 92% as a

To a ysﬂirédJ‘é!uWTQf Bh&ﬂﬁ]tﬁ OILétlﬁj{l \Winfird-8/B@methyi 2 @- dWKIJr&Q'HBIQ fppr%EOIe 1,5-

dlcarb%’ta Agg%}h@rb‘ 8& I% eth n gé’oﬁﬁ_bv%ﬁbdlrépc l%e7ac{(1 gﬁa M solutlon in
hexangs @Qé (ng) dr@_nnse J hq@sg(lt@@ clegr selution wgs sfrregl qqzoomltpwpergureg)r 12 h. The
reactiqhdiaixturd was téhcéntratk® utideMHzgcudrio a redid@4 afdlstirdd wittlkxaneHZz50 L) for 10

min. Thg solid A)@uc( \Qas el)llette& Qy ﬁltrﬁﬂ%n V\;Iaslwd wﬂﬁ’ h%né"(@@mb@ng lir é?p ugger vacuum
at 40 (%%r 1 hgo g%nétla% %%1510 663 cg'getwﬁg %W%c&?yrr 10[3,4 %azole -1(4H)-carboxylate

dihycraehiorijecbés. 87,08, FBpI5Hras wihith soic. ("BAMR @081, drisosipas Mabitd, J=7, 1.3Hz,
3H), 168 (Lomm xeult, 6. 7HE; 3h) 'ﬂ%ﬁ(&d‘la& 4 2.20z,3H), 1@ﬁhdﬁbh§3’glh)ed to

Prepaga(a?(?oif %WE bcf-ll;gw I[( |me mlqogg%txcr) ‘fil ph gethyl] cgrbamate

To a e 87 (?ﬁir{@#“%@%w&ﬁm@%mg@a%a%a%@b@ﬁ? 4950 BRI HETU (261
g, 688winmnél), lBnd dighlorgriethane (2.8 E)dfve(r eqaadiaBvmpesiat estbondtag2ss g, 2.06
mol) aRd Qﬂﬂﬁﬁleﬁ@ h chlf)rllo%qatb‘y gl O§§3 pr1rr§)| l'fh%@eﬂ:%n mlxture was heated at 40 'C

o BB S ol D VB Py o s e
mL) anghthe filtraig fapeenpe Q%Otade@queé/v@tﬁ& lp iwes addled B toeiepiduerard B solution kept
in an LMFaEc(ni:S)eaQse(ﬂ TReuRyTrRpraepitatesoits Migletblityted ardvdsReaaiith Waidd (4x300

mL), hE)laﬂé Afe 0%%9‘7éa%ae¢ v?cugrjn %‘?Eb%urs Trﬁe s\gﬁa gpa%%o%l%%%&dlssolved in

cior 87%985 St e s ot e i s gt s
and thghiegidues dissolyed 0 OFAge/etRO HretatiRf (2:4) (R5Q BnlY) 1006 alloweddh@nsgiéridcat room
tempeMd% Qd@llg"m) Thd HeéNM'?g (cprtQIUHZere C3&Ed by @Itratlog"rwgsthed itfr h&aﬁe/ethyl

acetate (3:1) ag% 51]7 Z%n%ﬁ h&g%ﬁ gt%o S(f_sor §4§Qoﬁrg t%gl\ée Enﬁ,(])uni%_&g (100.0 g, 47
%) as g W %e cgys@glnf fﬁlld 1@ NMB (L 566 8% By 3I1)|_B .98 (sg3H)12.. (gg/ T 182 Hiz, 1H),
5.11 (kY = 152 43 1601 &,58 {d, =T 5.H3, 1H3, 337K, )J,= 732 194 1K)DT.32 (In, H)H).
Prepar%h&?oi@gﬁ%qﬁm 544: 12 ?.Zma'% N, Nﬁﬁneft 24 kanylagetZﬁlild Es. 5

Toa s?_&t I)gré'jnal “%%‘Nﬁ){’é aes Lgrg of IN{:L? 1£§ 9. %g) in ethyl

acetate( &P by hmeaqeﬁcp@)mmtg_re fHee H}ﬂk@”t |h\J]'>pr}' apparatus under hydrogen (40 pSI) overnight.
The catellysOwadireridvay by frafignthrotighi delitél OTHR AR ¥ Was WigkddWite lethanol (2x200 mL)

and the éorMJlr]ed flltrate ala%concentrated to g|v 54%{ (40]2py?%’/z)oa]s a V\g]ttiﬁs“d 1H NMR éCDCIS)

rr O
o 2. B?ﬁsoeé*? 2639 § 3%&&%% B @SR H LM N N HN G+ N
Prepargtigy) | ¢7A QqmioundD §4g: H3Nif[28)-2-dninGRephignylchy(HIBN-in(el gy ldihd\y  flask
contalr{n%Nirﬁ‘#hF 525@0 Frrlj\lmd%(?a %%eﬁfétmo-g%ere was chilled by an ice-water bath. Lithium

fl I
alumlném Hrlgé ? Zlg %ggl 0 rﬁ %&, %)y e)rég Xcsdlfe?ri? I neh/%)i—fsusﬁensqlbw%olugon of amide
54d (1%%9“559@?1%‘) in dry6TI-§ (BQﬂ rﬂlﬁlv\ﬁ? plovrjyp ¢ ve[ gppmxisTaiRlyr oyl &be resulting
reactiob (riddire vidd, heGiell atcrafius dot &rfiodre, théwdaoled #1101T), The cebleam®dclioni rixture was
slowly gu Hpeﬁcl'(e& RM. satM\@t%d Wsuﬁ%s&l&t%ﬁ (:iEb mL?ar%‘Eir %c) oV @bﬁff The %rsmpltated

solids Wfrﬁcf t?_‘?gfef}!\a n ‘f"%fgﬁ“e \{VlH';eetWI FF%&%’Z %WH EFJI? fi ltrate was concentrated fo a
reS|due( tggt w@s(pguf(eg |ongﬂ|qa),geamlqm)(10%nph'@ngv|5é/¢ igthylamis 6 -cliorwtstripytb afford
54e (66.89, 49%) Gé BlifHt YW MGENY'H NMR (CDCls) 6: 2.24 (dd, J = 3.6, 12.1 Hz, 1H), 2.29 (s,

I r
6H), 2. %a C'Fgﬁogxﬁzn?’l—é??@ %P%P] o é’e{ Eo éﬂ?hﬂ{%% o, Q&f%i@ IQNS
Prepar; %’O 41 {er236 chya!]atsg ﬁlilyl )fl,'b-N Nalingeghylamine
hydror(hlqudé H), 386 (m2H) 154.04 (m 1 , .41 - 7.50
(m 6 H), 8.53 (s, 1 H. Anal. (C23H27N8(]:3 2.41 TFA
.1.7H20) C, H N. APC -
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MS: [ MFH] 489. Structure and Exanpl e # Chem cal nane,
Anal ytical data and comments N [(1

wepedGeismet hyl am no) - 1- phenyl et hyl ] - 3- [ (5- f | uUBCDABB®SV03975
ethyl pyri mi di n-4-yl) ami no]-6, 6-di m

eth yl-4, 6/ \

di hydropyrrol o[ 3, 4-c] pyrazol e-5(1H) - car boxam de. HH3C
CH3 Rf = 0.13 (7% nethanolic NH3/CHCI 3). 1H NMR N HN
(S CH3 NN NN (400MHz, C@8BOD): S 1.67 (s, 3H), 1.74
(s, 3H) 234 O CH3 (s, 6H), 242(dJ 2.8 Hz,

To a ‘zPH%g (04 (‘é gn% ﬁt{rreg %ﬁ%tloa ogt%prgsgﬁze qﬁ]% g1 ‘]?Q Tﬂ?' |n—PC§/E|22§0 21&) was drop

wise z(dq?d a_[sH)uhoh?of gu}om‘omﬂpthymmnml-(m 68 1@26(@m0|) IHQGVI_’(&D mL) o@vB period of 20
min. A} BeRutioMVbti-f2sM2amino(CpR3ARHWR - Smahylantr® B2 1@0 3D TEXARE) in DCM
(100 @_) &%‘F dMg v)ggkﬁed togtﬁeg%r%ﬁ éﬁlopmuhaqg}ngtnaﬁéﬂ h% 1S @iggelow 10

uor o- ne 1 n ace
“C. TRRAPSHDS e 0B FRAUSNTS rEnyes ‘{9‘0‘3’9@ and gtiredsfop EEPUP%’“ perature. The
reactiéix@ixioteaad cOlmentatll unde vasuurAnah yesidosendditite weithdl 0BAPGRE Inthexane (50

mL). Tielsbik @P(ZS’;-'Z(léj)b)réﬁétH-YJpﬁéHyI@fH)l]'ﬂ-N@M'aﬁﬁnQY\Hroc@bﬁded compound 54f was
separatn?ﬁé)/g?ftratlon in lu(s)e{%orzl)( r]ext r?g wﬁh%}f.ﬂg\er é)urr}" %c 5 rﬂ\kg Thﬁlor‘)_t@@d solid
produmsrqmrqqsmm ridoen) 4 BOWHE (3omm3wywso %) B2 (6531398 (s13H)13.68 (t,
J=10.(19z, 1H)74.83 (d¥=N .83 blbHz, AH) 8.3§ &id, 2blp, 6.3HzB1H) (78-7.6 ), 5H3. 02
Prep%g % 33.#% ﬁ 521%2 (S?gﬁl rélqg-g (éT&ﬁei&la%g&ﬁ-plﬂéy%‘_ﬁarbamoyl)-
6,6- dlmegwglé g dlhﬂq?pyrrplqi%m?]p& fqﬁ-Z(éﬂb-carlg)xﬂ te =N (t d J=7

To a TodedHp, °C) anlj stirgd2€urfy cbf efrwl73-Biking-6,8-diF)ethylB, 6F@hydabpyr@Hd[3,4-c]pyrazole-
1(4H)ytarbe:gla, dinydiolhlorikd\ga, [A5toHd, 84. 47 ghmolﬁﬂr@r'e se&%@@&ﬂe@@ DIFEA (74 mL,
420.1 mmﬁl}"zgd ;\bﬁzgg &W%ﬁ_g"& hen}rk'a\{ﬁ}l]tl?rg d%ethgxr%’np h&?rlbsté f}'e?e W, 17.1 g,
75.71 |\q1n[|od) 1Afg)' stgmg at rﬁ@p W]par Had?r 19 hplﬁ@qﬁwtr@qeﬁythq mgtug_was diluted with DCM
(100 wi)namti Imyakhed-vith 2varae (dxy 1 dohnll) eThe| d2ganid -sdijition yivais rfriet (NazSD.), filtered, and
conce\ﬂrgtmm} Vébulin dﬁ'ﬁygﬁmr&ﬂe%r(;ﬁuﬂt fadP Jrlﬁgool)@ sidalgdcolumn (10 %
MeOI-%@_ 6%61 %g%p%g%cﬁg{gs&sg% %%‘ }\Ioas @H W éhg Oo '96-97 °C. 'H NMR
(300MHz, dmso-dg): 8 1.32 (t, J=7.1Hz, 3H), 1.51 (s, 3H), 157 (s, 3H) 2. 19 (s, 6H), 2.40 (m, 1H), 2.60 (m,
1H), 4.23 (m, 2H), 4.35 (q, J=6.7Hz, 2H), 4.78 (m, 1H), 6.00 (d, J=6 Hz, 1H), 6.55 (s, 2H), 7.18-7.40 (m,
5H). LCMS (APCI, M+H"): 415.

Preparation of compound 54h: 3-Amino-N-[(1S)-2-(dimethylamino)-1-phenylethyl]-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide.

Ethyl 3-amino-5-({[(15)-2- (dimethylamino) -1-phenyl ethyllamino} carbonyl) -6,6-dimethyl -5,6-
dihydropyrrolo [3,4-c]pyrazole-1(4H)-carboxylate (549, 9.24 g, 22.30 mmol) was dissolved in MeOH (225
mL). A solution of 1N LiOH (36 mL) was added, and the reaction was stirred at ambient temperature for
two hours. The solvent was removed under reduced pressure, the residue diluted with water, and the
product was extracted into 4:1 CHCla/ iPrOH. The organic layer was separated, washed with brine, dried
(MgS0Qy), and evaporated to give compound 54h (7.00 g, 92%) as a yellow amorphous solid which was
used without further purification. R; = 0.16 (10% methanolic NHs/CHCI3). 'H NMR (400MHz, CD3OD): &
1.60 (s, 3H), 1.67 (s, 3H), 2.32 (s, 6H), 2.44 (dd, J = 12.9, 4.5 Hz, 1H), 2.78 (dd, J = 12.6, 10.6 Hz, 1H),
4.34 (d, J = 10.3 Hz, 1H), 4.40 (d, J = 10.6 Hz, 1H), 4.90-4.98 (m, 1H), 7.20-7.24 (m, 1H), 7.28-7.36 (m,
4H). LCMS 343.

Compound 54h (0.18g, 0.52 mmol) and 4-chloro-6-ethylpyrimidine (54i, 0.08g, 0.574 mmol) were mixed in
1:1 HOAc/H0 (2.0 mL) and heated to 100°C for 1 hour. The reaction was neutralized with solid NaHCO;
and diluted with water and 4:1 CHCI»/iPrOH. The organic phase was separated, washed with brine, then
dried (MgSO,) and evaporated. The product was purified by flash silica gel chromatography eluting with
0-5% methanolic NHa/CHCI;. The product was further purified by preparative HPLC to give the titled
compound 54 N-[(1S)-2-(Dimethylamino)-1-phenylethyl]-3-[(6-ethylpyrimidin-4-yl)amino]-6,6-dimethyl-4,6-
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15

- H3 3H), 2.62 (s, 3H), 2.81 (d, J=4.6Hz, 3H), 2.91

(d, HN NJ=4.8Hz, 3H), 3.34 (m 1H), 3.46 (m 1H),
wo20/00%31 N (r) \) 2H), 5.34 (m 1 H), 6.58 (®CT/IB2005/003975

J=9.3Hz, 1 H), 7.18-7.46 -N(m 5H), 7.58 (d, J=6Hz,

1 H, 7.83 (br d, J=5.8Hz, CH3 1 H), 9.13 (br s, 1

, 10.39 (s, 1 H. LCVM5 [MH + 491 58 Anal.

(C25H30N80S. 1 H20.2.55TFA) C, H, N. Method Exanple 54

usi ng 4-chl oro- 2 met hylt7hi eno[ 2, 3-d] pyrim dine in

pl ace of 54i. [(1

dlhydl% m JQXlL'%‘ ga)rbOéarPQeenXﬁ ?wr?\}(l. Jeoid Jog)?zﬂ R0hy R £ 16 (10%

am n 0 -
metheappl

&b'ﬂa} ch' B'[ﬂ @DM]"F)ﬁDaQ@F 21846 e HR @U)«ér??él%%) 1.78 (s, 3H),
2.77-282 (MYRH)Y, 200 N&1zH), %@ 46), :3.45-351 28, {H), 3.953 6% (m, IH), 4.63HIE (m, 1H),

4.71-57d B 11-2' ‘.HN;(G§J QH% i ﬁ% ef\?ﬂbﬁmw %6:%11)3%72 4H), 8.74 (s,
0. 0 TSR e 23 0 o 8 A P o wﬁi 19
Exam@@ 5§|—|)N [(4S)34 (qmpet]!ylm)'nnob 5@h{rdletl1?l] 6§d@e§w93-][2-|(-|z|ﬂuo:tomethyl)
pyrimitfin -44u12min}4:8- cﬁmdrcﬁiﬁroIoﬁ,ﬂdpy@éiole-h?ﬁiﬁ%arb&xa'ﬁqlde ~N 8. 94

(br s, 2H), 10.03 (s, | H). LCVB [ M+H] + 483 CH3 A9

Anal . (C24H3 . 0. 5H20 1.64TFA) C, H, N MetK of

Exanple éﬁl 4- chl oflo- 2- et hoxy-5- f I ya i gFdl ne
%B N

4i CH +2 N0728 /1B

St myc urr&(@ﬁ ayrr\t))e dhe m L '}? al data
and JcomfrenPs  3Cfi{ 2- cyaHop‘ffFr?’l ni di n- 4- yhyam no] - N-[ (1
SHNB. (gihnet hyl am - phe#sgl et hyl ] - 6, 6- di ngtlayl -4, 6 H3C
\ di hydropyrrol o[ 3, 4-c] pyrazol e-5(1 H)- E)o-xfzfmde H
CHHN CH 1H NVR (CD30D) 6: 1.62 (s, 3 H), N70(s 3
H, 2.89 IN N $SN3 (s, 3H. 2.97 (s, ¥ H.

To 4-3hicb2&ifidréméiyl)pirinttline (658 8744m§80.4 Ghidy, G3-dniio-Ne (2 Rlimethylamino) -1-

phen)zr?etlzyﬁ ésf_l)%‘?inéé ESZQED[G 393@%@@}_@(% (s |;|) CE%WEL c%éah 1:?1'\1ﬁ 4 mmol)
i IPAfIlgh) wassrged TEMG34 (M?TUQC?%“@S’F‘FAE#%B FEPUSER oven at 140°C
for 200miQ 4 CiiieldeGhe tifje dimpddRY 65 (S)/N{R (deethyiamino D4 Mhgmyleihil)y-6,6-dimethyl -3-

(2- (tnh&t'dﬂ'fé% IE}S MITE4 ﬁémlHé‘)bﬁrGIo[@ 4QzﬁHyt‘éE@@y(ﬁlLl Mydi BB-crboxamide as a white
SaER9 CEcRf

powdi rﬁg (‘é bGH )pqq J I('Bt ))| 58 H), 3.63 (m, 2 H), 3.86 (M2 H),

4.04 (m, 1 H), 741 750 (m, 6 H), 8.53 (s, 1 H). Anal. (CaaHzrNgOF3 «2.41TFA +1.7H;0) C, H, N. APCI-

MS:[M+H] 489.

Structure and Example # Chemical name, Analytical data and comments

N-[(18)-2-(dimethylamino)-1-phenylethyl]-3-[(5-fluoro-
6-methylpyrimidin-4-yl)amino]-6,6-dimethyl-4,6-

dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide.
yis&  CHs o Re = 0.13 (7% methanolic NHs/CHCl). 'H NMR
N_\ 2
N

N HN
N L N (400MHz, CD;0DY): § 1.67 (s, 3H), 1.74 (s, 3H), 2.34
} 0 CH,

(s, 6H), 2.42 (d, J = 2.8 Hz, 3H), 2.44-2.47 (m, 1H),

i N 2.80-2.86 (m, 1H), 4.63-4.68 (m, 2H), 4.97-5.02 (m,

F /—r\? 1H), 7.20-7.24 (m, 1H), 7.30-7.37 (m, 4H), 8.39 (s,

HaC 1H). LCMS 453 (M+H). Anal. (CosHaoNgOFs0.35
56 Hp040.35 hexane) C, H, N. HPLC > 98% purity.

Method of Example 54 using 4-Chloro-5-fluoro-6-

methylpyrimidine in place of 54i.




di met hyl

-3-(thieno[ 2, 3-d] pyrimdin-4-yl am no) -4, 6-
di hydropyrrol o[ 3, 4-c] pyrazol e-5(1 H)-carboxam de.
we&henesd7481 ( 7% et hanol i ¢ NH3/ CHCI 3) .

[\

(400MHz, CD3OD): 8 1.70 (s, 3H), 1.77 (s, 3H), 2.32 N
N NHN (S N H3 (s, 6H), 2.42 (dd, J = 12.9, 4.5 Hz, 1
H, 2.78-2.84 (m OCH3 | H), 4.63 (d, J = 11.6 Hz, |
H, 4.71 (d, J = 11.3 Hz, HNN1 H, 4.97-5.01 (m 1
H, 7.20-7.23 (m 1 H), “7229-7.36 > (m 4H), 7.43 (d,
J=54H, 1H, 812(d J=53H, CSI H, 867
‘( :\n If" l ,7 (Il\v c n:\rl 1 IIMAII_I’)QRID OA.O
Srudurg MBI ' LN Chgieal game, Apaivical gaje s omeny

Exanpl e 54 using 4-Ch
pl ace of 54i.
S) - 2- (di met

H, “# 70 (
3 H, 2.97 (b
. 3y J=11. 37 Hz,
aleyd, J=11.37 Hz,
NNz, 1 H, 7.22-7.37
LOME: (APCI . MrHH) : 49
. 2. 00TFAs0. 77H20) : C,

Exanpl e 54 usi ng 4-ch
net hyI t h| eno[ 2

3-d] py

N1[(cb$)m-(elnewszarﬁlno)d}qbymyiemyms e in
dimethyl-3-[(9- methyl 9H- purln -6-yl)amino]-4,6-

%P}!&%ﬁ% %M&] dl a bl -Sgngcarbozam:de
py‘rWﬁ b‘P@’"ﬂ GPﬁPr) B71A8ds. 3L 1) (s,
el e
Pedd, =147, 7. H H 3. T4 AHz
1(d|_i54 1@ 1@7 4(98 (:3 gﬂ)lig%%7p|~2 5H), s@
(tdfy=7. 651 32, (1Lei8.20 (4G 5Hz, 1H), 372 (d,
§=n6HS 1H). , LA+ S 4750 ARBI. (RGN SO-

ﬂéo@qﬁié H30N808 62

puri t?/ Met hod of
U?taotgof Example 54 usmg 6-chloro-9-methyl-9H-

rpumnejandanplarcepfme of 54i. WO

LUUOI 728
Exanpl e # Chem cal
N[(1 S)- 2 (di met hyl a
di met hyl -

4.

nd’Coment s
g iﬂ%ﬁ@ww@pﬂ@ Py
Yiaminolf435-#hydijopyispiol 3-ckiyrezdle-5(1H)-
DYEFoRAnfde3, 4- C] pyrazole-5(1 H) / \
= 0. 4 %
oMo 4 oS
) 3H)12.690s. (3H), 28Hyd, JA.671z, 3HN 49§ (d.3H) ,
J=3ldHz, 3B), 424 8n,48), 6136 (1, 1H), 4.63 1N,
6§-|§(§34 Z{%H?H'%] e'%sié’ J(-&'Q»lf Y )‘7 Jr817 %
(9 §H0 RS J=gifa 1. (826 dl\%@?s 0
1H), 9.13 (br s, 1H), 10.38 (s, 1H). LCMS [M+H]" 491
Anal. (CasHaoNsOSe1H,0+2.55TFA) C, H, N.
Method Example 54 using 4-chloro-2-

methylthieno[2,3-d]pyrimidine in place of 54i.

o) CHs3
HN
N
— Y—o
N \—CH3
59

N-[(18)-2-(dimethylamino)-1-phenylethyl]-3-(2-
ethoxy-5-fluoropyrimidin-4-yl)amino]-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide

'H NMR (400MHz, DMSO-dg): & 1.28 (t, J=7Hz, 3H),
1.59 (s, 3H), 1.66 (s, 3H), 2.81 (d, J=4.5Hz, 3H), 2.88
(d, J=4.6Hz, 3H), 4.22 (d, J=7.1Hz, 1H), 4.26 (d,
J=7Hz, 1H), 4.49 (s, 2H), 5.34 (m, 1H), 6.59 (d,
J=9.1Hz, 1H), 7.25-7.45 (m, 5H), 8.14 (d, J=3Hz, 1H),
8.94 (br s, 2H), 10.03 (s, 1H). LCMS [M+H]" 483
Anal. (C24H31NgFO32¢0.5H,01.64TFA) C, H, N.
Method of Example 54 using 4-chloro-2-ethoxy-5-
fluoropyrimidine in place of 54i.

1H NVR HPIBOIR1485/603975



H2O) C H, N. Method of
met hyl t hi eno[ 3, 2-d] py

wG-2pd6A7z83anoqui nazol i n-

(di met hyl am no) - 1- phe
di hydr opyrrol o[ 3, 4-c]
Rf = 0.29 (7% net hanol

CH HN ~s NCH3 (400MHz,

3H), 2.35 ~O CH3

(s,
2.79-2.85 (m 1 H), 4
7‘217‘2'—_\(

Exanpl e 54 usi ng 4-Chl oro- 2-
rimdine in place of 54i.

nyl et hyl ] - 6, 6-di net hyl - 4, 6-
pyrazol e-5(1 H)-carboxam de. /
ic NH3/CHCI 3). 1H NMR N N HI 3C
CH3OD): 8 1.71 (s, 3H), 1.77
(s,736H), 2.36-2.37 (m 1 H),

91- HN 5.00 (m 3H), 7.21-7.24
2K\ N 7 40 (m 21\

\
N

st iy %’f?fnpf% i

7\

gherigd ngrmg, Angltiqalflatp andgomments

7.95-7.99 (m 1
(MtH) . Anal .
Met hod of
carp

S) H2-

le‘rre h

, 8
(C27H29N
le 54

pI ace
{1 no) -
rret hyl
di h9drop9lrlar ol o[
NN (S JCH3 NI N~
(m 2.42 (m
’?—jﬁd 6.64 (m 1
(d J= 3Hz), 1H APC}
of Exarrp?oe 54 using 4t
pl ace of 54i. WD 2006
Structure and Exanpl e

H

A2 akapyrintigiin-4-ylidminol-CESKN6 64
QQHT‘chngI'ﬁBOl &e%tlﬂﬁ% @Qﬁr)ethyg & N

U%I?yg%axrm%%ﬂ[cé Z(IJIQ ga ﬂ; Carl)oxam|de
1" HoR(AD®PIF 1-6%5(s63 H)f 1.0 (s, 3 H), 2.89

IO(Wei i Zomys &1l 3,381 .47, AHH 4.68HIBE
s ﬁkﬁ%ﬁ Z%Qgﬁ 194 6. éé)gé’z)% h%af%de
@_@ %ﬂb 2gf(d645-7(1;2nHz21 lﬁ) Lcngs (fgCl
Hy1+H'Y 426831 -AnN (Caott/NEORy 1. 88 TIA 0. 18H:04
- e, H(N. HPCEHB VB3 fectioch4bdhiubp d
- = N n
8L Skt e RX i R afe s

qerbopsig it Bipce 9t Anal yti cal data

and coments N[ (1

N-[(1S)-2-(dimethylamino)-1-phenylethyl]-6,6-

S) - 2- (di met hyl am no) 1c]| ﬁmrgtﬁtjbgié d] rl[n(dﬁ‘l {1yl+ﬁq|q£46
2- met hox ri mdin-4
di hydr opzwol o[ 3, 4- c] p‘%}/'? 4Byl (ﬁ?lexfaéﬂ? BG% *iﬂ’éam'?%ec
- 1H N OOM—IZ REBIAB)T % BretharpBc Nids/CHRH). "M NWIR (s,
N- - 46\&@@"&93&) QG 76%; 3|~°P)H) 77 @; 48, A%,
ofbceen 1 o L R I L
07 35C|73 44 ( rr1H)8H)3 (dg)=017 G(H; 1H), 4:713@ 1143 Hg,
B L1, 15 ooty amairoqmains
J =54 1Hy 8.12 (d, J=53 Hz
# r 0-5-fluoro-2- ”?i) 8. 67y(g 1¢H) LC(i-\j/IS W77 (e Fénal
(CogHogNgOSe0.40 Hy040.40 MeOH) C, H, N. HPLC >
98% purity.
Method of Example 54 using 4-Chlorothieno[2,3-
d]pyrimidine in place of 54i.
N-[(18)-2-(dimethylamino)-1-phenylethyl]-6,6-
dimethyl-3-[(6-methylthieno[2, 3-d]pyrimidin-4-
yl)amino]-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-
HaG. CH, ‘? carboxamide
N HN CHs "H NMR (CD50D) 8: 1.64 (s, 3 H), 1.70 (s, 3 H), 2.54
N}ﬁ‘lﬂo © N:CH (s, 3 H), 2.89 (s, 3 H), 2.97 (s, 3 H), 3.37-3.46 (m, 1
HN ? H), 3.52 (t, J=11.37 Hz, 1 H), 4.57 (d, J=11.62 Hz, 1
/ "{> H), 4.66 (d, J=11.37 Hz, 1 H), 5.33 (dd, J=4.04, 11.37
| =N Hz, 1 H), 7.22-7.37 (m, 6 H), 8.42 (s, 1 H).
HC— s

LCMS (APCI, M+H"): 491.3. Anal. (C2sHsoNsOS
«2.00TFA «0.77H20): C, H, N. HPLC 94% purity
Method of Example 54 using 4-chloro-6-

methylthieno[2,3-d]pyrimidine in place of 54i.

4-yl)am no]-N-[ (1 S)-2- PCT/IB2005/003975



N[(1 S)-2-(dinethyl am no)-1-phenylethyl]-3-[(5-

fl uoropyrimdin-4-yl)am no] -6, 6-di nethyl -4, 6- /
wdizboetrzgsyr r ol o[ 3, 4- c] pyrazol e-5( 1l - Q car boxanmpde/1B#8£003975

CH3 - 1H NWR (400MHz, CD3OD): 6 1.72 (s, 3H 1.78 (s,

NNI N~HCN (S N CH3 3H), 2.98 (s, 3H), 3.06 (s, 3H,

3.47-3.54 (m 11-1), \\OCH3 3.58-3.64 (m 1 H), 4.65

(d, J =11.4 Hz, 1 H, 4.74 (d, HNJ = 11.4 Hz, 1 H,

5.42 (dd, J =11.4, 4.0-#Hz, 1 H), 7.33-t~-NF 7.36 (m

1H), 7.39-7.44 (m 4H), 8.32 (s, 1), 8.52 (s, N

11-1) L CANE_A439 (l\/l-l-l—l\ Ang (L CR22LPDZNOAE D oA g/

Hpeturpndsagmele i\ | themicghmams Anglyticghdaia d gpmments

Exanpl e 54 usi ng 4- C{Ineri®)-2-(dirhdthytanmbp)-f-pimangethydl-6,.61 pl ace

(()f18)54i2 (gixﬁe”?'hsl g?n ety methylthleno[3 2-dJpyrimidin-4-
e ey A e
3(2g| i M@tfk 0v4 @mheﬂhanbi@rmg/cHCQO{Hl r;mﬂs 68; .
A S SR S s

NHD

H3 IN 1 NLi

HH3C CH%3 N O CH3 HC
100()C, 1h 0 CH3 10 HNEOEEHN7

E$: 30), P94 (s/ ). 3050855 BEA 34BR1P (PN
G. 6(33 A8IGhi31 HY, 4ANGHES 2H 8.89 Gi8d) 68et, HB8(
15138939 (® 6H 6 J 686 GHg PN

ey vvarﬁﬁzﬁﬂs{zgﬁgﬁgé o3

Method of Example 54 using 4-Chloro-2-
methylthieno[3,2-d]pyrimidine in place of 54i.

3-[(2-cyanoquinazolin-4-yl)amino]-N-[(15)-2-
(dimethylamino)-1-phenylethyl]-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide.

R¢ = 0.29 (7% methanolic NHg/CHCl3). 'H NMR
(400MHz, CH3OD): 8 1.71 (s, 3H), 1.77 (s, 3H), 2.35
(s, 6H), 2.36-2.37 (m, 1H), 2.79-2.85 (m, 1H), 4.91-
5.00 (m, 3H), 7.21-7.24 (m, 1H), 7.31-7.35 (m, 2H),
7.38-7.40 (m, 2H), 7.76-7.80 (m, 1H), 7.91-7.92 (m,
1H), 7.95-7.99 (m, 1H), 8.42-8.43 (m, 1H). LCMS 496
(M+H). Anal. (Ca7H20NgO0.60 H2040.10 hexane)
C,H,N.

Method of Example 54 using 4-Chloroquinazoline-2-
carbonitrile in place of 54i.

HH3C CH3
N HN—{' CHq
Ny LN N,
o) CHa
HN
N
YN
=N
64
HHsc CH3
N HN- CHs
Ng L N N,
o) CHs
HN
N
L
=N
65

N-[(18)-2~(dimethylamino)-1-phenylethyl]-6,6-
dimethyl-3-[(2-methylpyrimidin-4-yi)amino]-4,6-
dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide

'H NMR (400 MHz, DMSO) &: 1.58 (m, 6 H), 2.42 (m,
6H), 4.65 (m, 2 H), 5.13 (m, 1H), 6.64 (m, 1H), 7.23 -
7.41 (m, 6 H), 8,14 (d, J= 3Hz), 1H. APCI-MS:[M+H]
435.

Method of Example 54 using 4-chloro-2-
methylpyrimidine in place of 54i.




68 Preparation of conpound 68b:
(S)-2-di net hyl am no- 1- phenyl -et hanol . To a sol ution of
WO 3o6(07)832- am no- 1- phenyl - et hanol (68a, 100.0 gCTIRB09003975
mmol) in formc acid (400 nL) was 5 added
formal dehyde (800 nmL, 37%w in water) at room
tenperature. The solution was stirred at 95 C
overnight. After it was cooled to roomtenperature,
conc. HCl was used to adj@ust the solution to pH = 2.
It was extracted with ether (3 x 500 m_) and then

‘ ystedetgpoH =10 it h-csoli-d—NatCH ... StH==61
ﬁzﬁh‘é“dﬁ%‘ﬂ"ﬁé‘ﬁp\ﬁﬁs extlr agemipal dane, 6’—@6\ Fd(a? ahd cpmments
The conbi ned organi c |/l ts-8-(dimeteylatinodd-pbargiethy NaRETgro-

Filtration and evapor %h&ﬁbx?@hﬂu@%@l)&ﬁﬁnd}%@&h‘nethyl 4.6-
chr on.at ogra (5% I\/E% rop %g'g[gl,é%]pgngzcﬁe é({ﬂl)]cgrbwaq_geo 5%

NEt 3.4 N CH2 gave |[C

(S)%m | anl no- | | ‘DIRGIR OB REGRIODHS 12265 FMLFéH | ov

oin B §\-56% . 1H INYR.0630 M 12 €DXE) 3 46k8.502m3B,( s,
6H) 379(m  EH), Z:f‘& q 1]-[)']32859§s§ﬂ)2|§|§-46a(nlﬁ)2H)

4582 (b 1 4.6

_é; o o) Tl it i R o
(5% Nedj et hyl ani i) 1H)- perA e, AnaL @dah@gmom 25
3-am no- 6, 6- di net hyl pyens @HN. 3, 4-c] pyrazol e- 2, 5(4H, 6

0 dheartoate: 15 Maoriestid lh e b

130.0 mmol) in 1,2- d 'e?th%myef"ﬂlaﬁeptﬁsw 5t ) vvas added
trietnyl am ne (26. 30 Pn-[(ZH2.(@mBRRanindN phényrityi-Bheny |
chloroformate (68c, %Ogﬁmg‘]}_ nléﬁ)aﬁmﬂi@é duméthylh%om

B A N o
Hunige s o aas s t hen| ‘acMRIG40GHZ ODsED):1By1. 7@ BH) 1.78 (5,
3 ;ﬂ%“@ _Crl:ad 3H), 291(% 3H), 3106 (s, 3H), 347 3.54 (m, 1H), ]
i aetfhy ydr opy c 0
xyI te7di Wydrodkori db 5'58%) 11@ %9%) %&4@05 %{d

E The reaction mnj Xt u‘r‘erwélsi 5542 (g¢: éd1 ¢ SpHE 1k f-33-

12 h. It was ¢ baxeoH).8d37.44 @hhior sEhares:2 (s,

and washed w
(1 0 L) fried over Na QQ R :(92(“"2‘“)1 AQalL%DzzﬁQQ d?ﬂ'-éfbe

er
exact scal e was al so SFW?%%HZQ?JPHNI'H%% ?ﬂ/\g"lpﬂi’ﬂwches
wer e conbi ned t oget hef Melthod efiExample §f usig 4-€hieie-Pon  and

evapor at i on foll ovved Jyuofdpﬁm..@hﬁ@mtoography (4 75%

3am no 5({[(18) (d| t hyI am no) -1- henayl et h

I
Exanipjedr 68y} d@ﬁ)@dme’hy@n@om-nmmwhyg 5 6,6-dimethyl- (thleno¥3 LJ -d]pyrimidin-4-
ylamﬁlof4 @Lumydteﬁﬁwdwheipe;aéom]s@w@mdxgafb(4H) carboxyl ate as
i'ght - yel | ow gummy oi | , 1099 . 1H NWR
3i a mxture of ot arrers the chem cal
of therraor mis re orQe@') B: 145 (t

Hz, HCB(H)HCOQH6 s H33H) 1582 (s %

2. 'SP N .t § 3
gHe Y ,\&9 3954(%29 a3 o “‘E@ﬁ%wﬁ 51 (q, J=7.1 v

2H06a§544(d J107H38b1H) 5.8-5.95 (m 1H38
7.25-7.42 (m 5H). LCVB (APCI, MtH+) 416. WO

2006/ 072831 PCT/1B2005/ 003975 -77 Preparation of
conpound 68f : OS)\] 2- (di net hyl ani no) EPJE%M'

3-am o- , 6- dirfe Ipyr ol o[ 3, 4-c] pyraz (1
H, 4t 6 -\gaf Behty | und:dzmtdm HNGSs k e
with co ound 6’8e( g, ZZZ bl ), 1 N Lo

(3.87nL,Ni. 6 eq) and ol (24 m). The resul TF1g’

m Xt ur s4amas stirred atsédr oo *%enmprature for & hourkst
Sol vent was 5 evaporated. To the residue were added
ethyl acetate (20 m) and water (20 nml). The water
phase was separated and extracted with ethyl acetate
(10 m ). The' conbined ethyl acetate phase was washed
with brine, dried with anhydrous Na2SO4, filtered and
evaporated to glve the crude conpound 68f (564 ng,

N —~ A A N1 s o s o
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20

25

formis reported) b: 1.55 (s, 3 H, 1.66 (s, 3 H),

2.62 (s, 6 H, 2.82-2.92 (m | H, 3.21-3.37 (m 1 H),
W0 240670728357 (m 1 H), 4.60-4.69 (m 1 H), 5.90P6TAB2005903975

Il H, 7.22-7.43 (m 6 H, 8.01-8.09 (m | H), 8.55 (s,

1 H. 15 LCVS (APClI, MrH+): 478.2. Anal.

(C24H27N702S0. 2HOACO. 45TFA0. 98H20): C, H, N. Structure

and Exanpl e # Chem cal nane, Analytical data and

comments (1 S)-2-(di nmet waani no) - 1- phenyl et hyl

6, 6-di net hyl - 3-[ ( 2-

nmet hyl t hi eno[ 2, 3-d] pyri m di n- 4- am noj - 4, 6-

di hydr opyrrol o 3, 4-c] pyrazol e-§ H) - car boxylaat e HH3C

CH3 1H NWVR (400 MHz, . % 55 (s, &3 1. 67

(s, ?,C MNNOM~O H3 H) , 2. 87 (aY
J=4.8Hz, 3Won 2. 93 ( Y O 3H), 3348 (m
1H), 3.60 (m 1H), 3124(% J=13.1 Hz, 1H), N N 3.97
(d, J=13.1 Hz, 1H), 6.13 Phd, J=10.7, 2. 3H, ,
}-CH3 7.35-7.50 (m 5H), 7.58 (d, J=6. , 1H), 7.87
(d, j=6Hz, CISN1H, 9.49 (hic Seu,1 10.45 (s, 1
Hy, LCVS [ MtHl + 492 69 Anal § 0 CHs
(C25H29N702S' 1ndid20o Q:14MTFA- B 4l , N, S.

Met hod of Exanpé’e 168 usi ng S CHs

4- chl or o- 2- met hyT t hi eno] 2, 3-™\pyri ni dine in place of

68g. (1S)-2- (dinethylam no)S -A-ghenyl et hyl
3-[(2-cyano pyrim din-4-yl ) a%N0]
-6, 6-di net hyl -4, 6-di hydro pyrfolo 8

Prep%\ﬁtiéh‘&l:@%&)%g '696:5?32-&%@@. EH%MLﬁEﬁyIJéW&lQ‘BO is CH3 1H
Toa F\g%_Ec{lgrg %)—(#Z-Erﬁp%ypi?eggl-segmaﬁl '(é)séo, ée)g g égb (r}?[}:‘uo'ls%d f%%ﬁicga%id((ioo mL) was
addeg fomal@hyy (819 M1 33% @1t OHBter)at reprgpmperaturg =T bitipnywas stifd at 95 °C
overrfighil 4atleflit wakcbdledR rédin telgnpeh&ture, dontINCNwEs 33d foddjustdre2soRitfon to pH = 2.
. =Q, L Wi ) .
It wa%%ftr%?g%%{%é‘ﬂ;ﬁ?@ )ig?ifufqg giéx}g%%@eoﬁ]% pgl —. d’ @, s%_ I@7OOH gTI‘%gesultmg
aque?qﬁlayfr WBS. exﬂm V(@b\ 2(’3I2 m_)F_ﬁ_(aO: mlﬁﬂr .h‘i co p_organlc layers were dried over
Na,SOL2 Bit26dN8a@ . eba@iafibrAjollovEed by, fladh chrPha@atayhDE e WMePdrin CH.Cl, to 4.5%
Meoﬁ'@?% r%ﬂ_%h béﬁ%%ﬁ&ﬁ@%s%ﬁk@%ﬂ— 0O8Byi2thanol 8s a light-yellow
. u I . C

ol (6§gtga§6azﬁ'dﬁco 3 s@b@f: F‘?O%CE%? (SExg'ja)h'g'?gﬁ%éHﬁg%%éd’ 32, 0.2z, 1),
4.02 gor  HHb AP (i I7i1 4P 3H2- 1M Ar2Bdrfi(rfe in pl ace of 68g. (1
Prep&ptichr (cdli tatifoyihaneseo) (s-54d@imyitigtamyjio) 4 ;phenlilevntin 2Hett3A [ §-8mino-6,6-
dimegll%?WblgB',4‘§!?%l{r%ole%ﬁlf@&ﬁ);}dei?agboé{l%té:l yng i’almaPo] - 3|, g- "

To e GBI @ RREVETGE T POTHRIES G ke [ n 1.2
dichlqBpdghane (500 mL) was added triethylamine (26.30 g, 260.0 mmol) and 4-nitrophenyl chloroformate
(68¢, 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 Hiinig’s base was then added, followed by ethyl 3-amino-6,6-
dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate dihydrochloride salt (54a, 17.90 g, 60.25
mmol). The reaction mixture was stirred at 50 °C for another 12 h. It was diluted with dichloromethane
(1.5 L) and washed with water (2 x 1.0 L) and brine (1.0 L), dried over Na,SO,. Another batch with the
exact scale was also carried out. These two batches were combined together during workup. Filtration
and evaporation followed by flash chromatography (4.75% MeOH/0.25% NEt:/95% DCM) afforded
compound 68e ethyl 3-amino-5({[(1S)-2-(dimethylamino) -1-phenylethyl] hydroxy}carbonyl)-6,6-dimethyl-
5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate as a light-yellow gummy oil (5.00 g, 10%). 'H NMR
(CDClIs, a mixture of rotamers, only the chemical shifts of the major form is reported) &: 1.45 (t, J=7.1Hz,
3H), 1.63 (s, 3H), 1.72 (s, 3H), 2.29 (s, 3H), 2.36 (s, 3H), 2.55-2.63 (m, 1H), 2.88 (dd, J=13, 8.3Hz, 1H),
4.29 (q, J=13Hz, 1H), 4.51 (q, J=7.1Hz, 2H0, 5.44 (d, J=10.7Hz, 1H), 5.8-5.95 (m, 1H), 7.25-7.42 (m, 5H).
LCMS (APCI, M+H") 416.
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15

N O CH3 chem cal shifts of the majjor formis reported)
b: 1.55 (s, 3 NN~ (s NH), 1.66 (s, 3 H, 2.55 (s,
w0 2606/07R392 (s, 3 H), 2.99 (s, 3 0 CH3 HN H), PCT/IB2005/003975

3.33-3.46 (m | H), 3.64-3.81 (m | H, 4.63-4.80 (m
N2H), 6.04-6.14 (m 1 H), 7.22-7.45 (m 6 H), 8.41

(s, 1 H). LCVM5 (APCl, MHt): 492.3. Anal.

(C25H29N702S H3C S 1. 74TFA0.58H20): C, H, N. HPLC W
Detection: 93% 71 purity7- Method of Exanple 68 using

4- chl oro 6-nmethylthieno [2,3-d]pyrimdine in place of

Prepg' (\ Iﬁ) 8045;53 FFLE%’%@m I’lg -2~ @1m&ﬁﬁ£%}1§-1 enylej-thyl6 6:‘z-ammo -6,6-
d'metﬁ'w 'i’ﬂ?i“ °l V2o 4t G@V?’Pﬁ’fy&t‘t 3, 4-c] pyrazol e-5(1

A royHpl-bottanbtigely as ehargelB @ittCidgnpB(r8.684 K .0NNg, R2¢Z0DRAID, INLiOH 13aTme 1.6 eq)
and r@étharn@lt(mr)s Th® Fﬂsbﬂtlr'fghﬁxturb| wak Qlirkd3 a@ 'ﬂﬁ)m t@lﬂbratﬁw bt $n&fs. SBGent was
evapc{f@laé3 g’ o} t ﬂgﬁ&% i{z_‘@ QJdgc? yl aiet%l%%% ?dlqﬁll\éteré%grfl) (The ‘\]Algt%r_gr?ase was
separejeq:pgd maczedggth( yI @etpbe (103m13@'h3 cqup r(ephethll qc&tate Bhasg was gashed with
brine,(dried Wlth—l)zr;hydkOlEB\laﬁQk filthred.d0d evdporafdd i) givedthed Brufis conzbotrl)d, 68F (564 mg,
67%)6L@WTSQAF1(\§ \JAH) F \>0 ~N-CH3 7.28-7.43 (m 5

T o s BB e It agERe . 20
Py”mHF“E@SLWB Petleandi agnixture Daketin Acidtapd WNE't(hERﬂ d)FnDE)TMP%W@&aPPed and
stirredisti 100 C4erClioor. @ was BthEuFedtwicE byiste® PPLT K6 dhieiBe EdinpBlLrRiG8 as a white

solid f6 n§g899% Ql%ldf)' )_g‘? b%&¥|MrQQP ro%mQEeWJ tﬁé E%Imlcal shifts of the major

form 'ﬁéﬁpﬂ%d? B e"%é? 3 1cﬁ5|6§u3|"9r12cﬁ2r€s 81384 R YH)p3-21-3.37 (. 1 H), 4.44-
4.57 (i, Yl HBEYHER h.O[H, 519069 P9y(mat b), 825 4Hm, 640 BB a®, 1 HHBES (5, 1 H).
LemINABHB th+HS: 4kklo NWRai(@QAMD,s CoRER).0.45rFA.0D8H{S: c, 3, 1. 78

STyt ahERNIRE Y 1 1, CtsTER nae- £gytiqaldpta noopinegts

10.6 Hz, 1 H), 4. 71} 41592-(dimgthyRir)ino)-6-pRehylethyl &, 2dAméthyl-3(2-
H, 7.39-7.58 (m 6|'|}1eth)$thlér?o[iﬁd]py}lm1'dlr54 yEY)aHﬁm 4%/

;97{78;% 2' _ E A;_ C'V7§h)’%f0fg§rw6@4 c]pyrazole 5(1ﬁgca oxylate

LHsG CH, 'H NMR (400 MHz, DMSO-dg) &: 1.55 (s, 3H), 1.67 (s,
N 0 CH
N)\I\j\'* Ny 3H), 2.63 (s, 3H), 2.87 (d, J=4.8Hz, 3H), 2.93 (d, J=5Hz,

CHg 3H), 3.46 (m, 1H), 3.60 (m, 1H), 3.84 (d, J=13.1Hz, 1H),

HN

- N 3.97 (d, J=13.1Hz, 1H), 6.13 (dd, J=10.7, 2.3Hz, 1H),

I /_r\:>—CH3 7.35"7.50 (my 5H)1 7-58 (dl J=6.1HZ, 1H)l 787 (d, j=6HZ'
S 1H), 9.49 (br s, 1H), 10.45 (s, 1H), LCMS [M+H]" 492

69 IAnal (Ca5H29N7028e1.8H,00.44TFA«0.4HOAC) C, H, N, S.
[Method of Example 68 using 4-chloro-2-methylthieno[2,3-
d]pyrimidine in place of 68g.

(18)-2- (dimethylamino) -1-phenylethyl 3-[(2-cyano
pyrimidin-4-yl) amino] -6,6-dimethyl-4,6-dihydro pyrrolo
[3,4-c]pyrazole-5(1H)-carboxylate

HHac CHSO g oh H NMR (CD5OD) &: 1.49 (s, 3 H), 1.64 (s, 3 H), 2.93 (s,
3
N'?jffw—Q BN\ 3 H), 2.97 (s, 3 H), 3.30-3.39 (m, 1 H), 3.59-3.70 (m, 1

" © CHs H), 4.92 (d, J=13.39 Hz, 1 H), 5.14 (d, J=13.39 Hz, 1 H),
N 6.03 (dd, J=2.27, 10.86 Hz, 1 H), 6.86 (d, J=6.06 Hz, 1

A\
__N>""CN H), 6.86 (d, J=6.06 Hz, 1 H), 7.25-7.44 (m, 5 H), 8.19-

825 (m, 1 H). LCMS (APCI, M+H"‘): 447.1. Anal
(C23H26N80,+1.91TFA): C, H, N. HPLC-UV Detection:
>95% purity.




Met hod of Exanple 7
PCT/ | B2005/ 003975

wGherioczd31 name, Anal
met hyl t hi eno[ 3, 2- d]
S)-2-(d imethylamn

3 using 4-Chloro-2 W 2006/ 072831
-79 Structure and Exanple #
ytical data and coments
pyrimdine in place of 68g.
0) - 1- phenyl et hyl 3-[(2-

(1

cyanoqui nazol i n-4-yl ) am no] - 6, 6-di net hyl - 4, 6-

di hydropyrrol o] 3, 4-c] pyrazol e-5(1 H)-carboxylate. HH
"H NVR (400MHz, CD3OD): -884.62 (s, 3H), 1.77 (s, 3H),
3C CH3 N | O(SNCHSSOS (s, 3H) 307 (s 3H)

2 A2 2 AQ 3 76 82 N NO)Y CH (1 TN H 13

qHpctuge? a"di%‘\“?bﬁ? 1H)

Ghenical e g CUTE

M), 6.14 (dd, J = 1

N752754(m 2H)

1 H).
(C27H28N802
Exanpl e 68 usi

in place of (1
6, 65HR

(thw

3, r | e-

p

6 (7%Amet handl i joy
CD38N): 8 1.59 (s,
iﬁ%ﬁ%{;, 6H), 2.51-
e ’73 =NHN N (s, 2H),

*5H)°> 8.01-8.04 ' /
(d, J 918.5 Hz, 1 H)
( C24H27N702S0. 06 TH

99% purity. Method
4- Chl or ot hi enof[ 2, 3-

4 LS
.9 TFA.

lMelhocQ o8 EﬂzmplﬁH}S "AJ.SE@ 4. chidtoplymmididd=R-,
aa%oRﬁFeYn @%e@f@Sgl H, 7.92 (d, J

___________ 45 (rl

]

PCT/IB2005/003975

(althlﬂm_lpﬁ).'] pﬂ‘ﬁraffethyl 6,6-dimethyl-3-[(6-
rgettBhienpi2t3edidyrigdini4-yhanindhdtéhod of

Cty@rogyadio3 aZpyiabdle-81 HI AR I | €
NV CBIB L AT AR Ames, BRF ! et hy!

i ni APRCH Shiffs oA BRioufor id raRgeRILdy 5F 6 8|

(’CLGGI—@ 3e-Hr 2SNy 13a) £2.92KH3 E), CHB (RB

3*) H) Ne&'-@ siLimh, NMR 4(630Q
%8 %Ir§18 %;4 %41(%&?%
H. ISHISSABRE. 'Y'hﬁ' ) fgﬁH} Ampl. {Cz N4@ZS( m

JN7{TPA.0158H)Q): & HHR. KT UM Déthctior3 988

f LCI\/B 478 (I\/H—|) Anal .
d\?et 0 xan

H N HPLC >
'B?a‘?frﬁf‘?é“ % nﬁd-0h|0r0-6-methylth|eno
[@p lpyimeing mpedery pisace of 6g.

SR CIS) -2 = (Or ey Amebrik

6, 6- di met hyl - 3- {[ 2-

(trifluoromethyl)pyr

dihydropyrr [ 3, 4-
1H N 400 M

m% gl

F‘Z/;N\)_o\_CHa

72

%}gﬂewn@mw 3[(2-ethoxy-5-
P QY YT e danguy g dinvare
dVEgle BAsTrsagglerS(H)-qatobipts | ate N |
He, NIRB@D,80, 2. dfktufembf Gotders, 20nB2 the
rgherjnlcéséhl ssofz &%r farm'_'l ’reertgd?é 1. ZS & d
-707H23ﬁ-l 4 (s, 3 H), 1.65 (s, 3H), 2.91 (s, 3 H),
2.98 (s, 3 H), 3.36-3.44 (m, 1 H), 3.58-3.69 (m, 1 H), 4.25
(9, J=7.07 Hz, 2 H), 4.70 (s, 2 H), 6.07-6.15 (m, 1 H),
7.28-7.43 (m, 5 H), 7.97 (d, J=3.28, 1 H). LCMS (APCI,
M+H"): 484.2. Anal. (CasHagFN;Oge 2.06TFA #0.31H;0):
C, H, N; HPLC-UV Detection: 100% purity.
Method of Example 68 using 4-chloro-2-ethoxy-5-
fluoropyrimidine in place of 68g.

H

3G CHs
S5

HN

N
Sd/: \>—CH3
~/ N

73

L

Hj

(18)-2-(dimethylamino)-1-phenylethyl 6,6-dimethyl-3-[(2-
methylthieno[3,2-d]pyrimidin-4-yl)amino]-4,6-
dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate
'H NMR (400MHz, CD3OD): & 1.67 (s, 3H), 1.78 (s, 3H),
2.79 (s, 3H), 3.07 (s, 6H), 3.48 (dd, J = 13.9, 2.5 Hz, 1H),
3.80 (dd, J = 13.6, 10.6 Hz, 1H), 4.71-4.99 (m, 2H), 6.21-
6.22 (m, 1H), 7.39-7.58 (m, 6H), 8.42 (d, J=5.5 Hz,
1H). LCMS 492 (M+H). Anal. (CasHzoN7O2S+2.75 TFA)
C,H,N.

Method of Example 73 using 4-Chloro-2-




N Met hod of Exanple 68 using 4-chloro-2- 76

(trifluoronethyl)pyrimdine in place of 68g. WO
waQos/073831 PCT/ | B2005/ 003975 -80 Structure aaw/iB2005/003975

Exanpl e # Chem cal nane, Analytical data and conmments

(1 S)-2-(dinethylam no)-1-phenylethyl 3-[(5-fluoro-6-

nmet hyl pyri m di n-4-yl)am no] -6, 6-di nethyl -4,6 \

di hydropyrrol o] 3, 4-c] pyrazol e-5(1 H)-carboxylate HH3C

CH3 - 1H NWR (CD30D, a m78ture of rotanmers, only the N

OCH3 cherri cal shifts of the majjor formis reported) b:

L il W AP 1r\| r\ rr‘I_IQI_l\

?truc'ﬁfé ﬂ')ld I‘:’)?m:? f s B :&Fenﬂﬁaégamﬁ%né waidalt% én%’ogﬁnepgs‘ 3

H), 2.68-2.83 (m 1| khthylthienbB, AdI@Fm{dime irpldee bf 8. H) ,

—5.84-5.95 (ML i, “i-'”_—“.f" v 392 S,
N LCVB (APCI, MrHH| 454 2. A ,
0. 45TFAQ. 40HOAcO. 20HYB7°%M5°N: Hétection:
100% purity t hod| @ifydEryaniol3e-@raragae-higH)-carboxylate.

4-chl or o- 5 or o- 6f wmflamlowma ﬂibgbw)ea i.52 Rl 89e1.of 689,

hyl

S (5| 1R SRl e 500 I

i opYy r ol @43, 4 | (M 16)} 69?@26Fé3{§("fﬁ )- &3 HokjI'as &z

HN3C CH3 - 1H NVR ([CBBGDI4 (ad,mi x1ut, @.30Hiz, NEY Arse7si6 (08H),

th%:NNN NO NCH3 Che”‘}g@‘}s@( (5_@37%‘75% W?@z{do.f”hbﬂz
ém

oghed) O 155 (bt ab i s w2

3.69-3.78 (m 1 H),| S8 48% WMiHH) And, mmesz(mTFAw@
H, 6.076.12 (m 1|wde)@+2R-7.44 (m 5 H), 8.14 (s, 1
NNH, 844 (s, | |

Al (C24H29(|\I302. 1@?‘1‘%@.@%" “%%W&h'”@@a%ﬁgﬁv

Det ecti on: 100% pur gagponiierihpiire St 88y arpl e 78 usi ng

6- chl or 0- 9- met hy [l - 9FK1 SpeHdimehylamirp)-apieeng@éthys 8.g-din{elnyl-3-

S) - 2- (di met hyl an no h]eng[ag lyr‘ﬂn mwh-yém[ng)'s4éhm‘:o‘ayr?o'lo[3 4-
met hoxypyr| 0] d| n- 4-

-c] pyy‘i‘;"&zgeé“i’) b°é‘é\‘?1%oxyl at e. dihy H
NVR ( HRIGNHSE (7%Om8iomiolic MHGHER). (s, 3H) |
N93 (S

CH*BC OHI NS (4000H4z0@D4R): 53t (s, BH0 D6d &, 3H),
%@N 7. 41 .57 (m | GHEH, 5830t§‘ﬁ56fﬂ 1H), 7-27f?4é(fP|z5H)fq153_°4N

p{m
94 7 bl g sl g1 2 S
L&I\/B 470 ( M-H) . AmaliH), § SS2BH2NT 682 885 FEAB). 25
S LCMS 478 (M+H). Anal. (C24H27N7025+0.06 TFA.0.10
75 hexane) C, H, N. HPLC > 99% purity.

Method of Example 68 using 4-Chlorothieno[2,3-
d]pyrimidine in place of 68g.

(18)-2-(dimethylamino)-1-phenylethyl 6,6-dimethyl-3-{[2-
HHac CHs (trifluoromethyi) pyrimidin-4-ylJamino}-4,6-
N'N | N—&O % N,CHs dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate
\ e} CH; 'H NMR (400 MHz, DMSO) 5: 1.58 (m, 6 H), 2.22 (m,
HN \ 6H), 4.76 (m, 1 H), 5.79 (m, 1H), 7.29 - 7.40 (m, 5 H).
2/; Y—cF, APCI-MS:[M+H] 490.
N Method of Example 68 using 4-chloro-2-

76 (trifluoromethyl)pyrimidine in place of 68g.




379 HO CH N HPLC > 99% purity. Method of Exanple

68 using 4-Chl oro-

wohewm®72831 68g. WO 2006/ 072831 PCT/ | B2005/ 00397 BCTABM05/003975
Structure and Exanple # Cheni cal

and comment s
3-[(5-

(400MHz, ~ CH3OD) :
HH3C CH3 P(S.' ~

5-fluoro-2- nethoxypyrimdine in

nanme, Analytical data

(1 S)-2-(dinethyl am no)-1-phenyl et hyl
. fluoropyrimdin-4-yl)am no] -6, 6-di net hyl
di hydropyrrol o[ 3, 4-c] pyrazol e-5(1H) - car boxyl at e.
5 1. 61-0s, 3H),
OH3 NN

-4, 6-
R
3H), 'H NM
2 42 (s

1.71 (s,
.35 (s, 3H)

~

Sjugyre pnd

EaAE

; 'é"fb'g‘%'é“*?‘m“"«‘r"yﬁﬁa'

%&h'rhenls )

(m 5H),
(M+H)

8.28 (br,
F Anal .

(CI

111$a)2, (digistygaring)- - PjJeﬂéI)e?hY'Lﬁk?Ef'uﬂ@@

C. HN PLC N80

u3|ng4Ch - b-
E)ﬂﬂ -d thyH:a-S
14\2 a”mé)

b ﬂa2| ﬁ'vf (1H) 1-|) 1.63 (s, 3 H), 2.28-2.36 (m, 1H) 234(s 3 H), 2.39
Mh carl 03y|y%~) St H?—@ 2%9%[ é%gﬁ 9'89 CJ4_34_€§>(m,
F CH3 cqoccu:)%ﬁ%f’%mw)
N- Et N (s) ~ N flapms (ARH M81p4%8H3 Aaalb(C&Hi\aszOMa
Na()—l/Cl_B CFBNCKIB H Q)45HFAC6 A0HONc D2 SIRFE HIN. PPEEA/CH2CI 2
81c 81 5_CH3 E:IS:I?B IL?el\lectlon 109/_o%urltH2 (S ( G N2 NN

P 2iBRGIDF R4 -yAmin21s, Odidethytdgane)
%Q@r%(rél&[g 4- cwgf&%dé(ﬂ-ﬁ cgﬁwf@{ee 68

1H NMR'( D30D a m|xture ' of ro?amae(r:seorﬁy the 689
[clieiB;a80Bs OGhW@JW‘I’rW@(V&P@f@F‘)@M/ p2 6l D]

Method of Example 68 using 4-chloro-5-fluoro-6-
methylpyrimidine in place of 68g.

78

(1S)-2-(dimethylamino)-1-phenylethyl 6,6-dimethyl-3-{(9-
methyl-9H-purin-6-yl)amino]-4,6-dihydropyrrolo[3,4-
c]pyrazole-5(1H)-carboxylate

'H NMR (CDsOD, a mixture of rotamers, only the
chemical shifts of the major form is reported) 8: 1.55 (s, 3
H), 1.67 (s, 3 H), 2.94 (s, 3 H), 3.00 (s, 3 H), 3.36-3.43
(m, 1 H), 3.69-3.78 (m, 1 H), 3.81 (s, 1 H), 4.72-4.81 (m,
2 H), 6.07-6.12 (m, 1 H), 7.29-7.44 (m, 5 H), 8.14 (s, 1
H), 8.44 (s, 1 H). LCMS (APCI, M+H"): 476.2.

Anal. (Ca4H20NgO2¢1.87TFA0.73H;0): C,H,N.

HPLC-UV Detection: 100% purity.

Method of Example 78 using 6-chloro-9-methyl-9H-
purine in place of 68g.

Ha

(1S)-2-(dimethylamino)-1-phenylethyl 3-[(5-fluoro-2-
methoxypyrimidin-4-yl)amino]-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-clpyrazole-5(1H)-carboxylate.

'H NMR (400MHz, CD30D): 8 1.62 (s, 3H), 1.73 (s, 3H),
3.02 (s, 3H), 3.09 (s, 3H), 3.47-3.50 (m, 1H), 3.72-3.78
(m, 1H), 3.93 (s, 3H), 4.58-4.61 (m, 2H), 6.18-6.20 (m,
1H), 7.41-7.57 (m, 5H), 8.07 (d, J = 3.0 Hz, 1H).
LCMS 470 (M+H). Anal. (CasH2sN7O3F«2.30 TFA$0.25
H,0) C,H,N. HPLC > 99% purity.

Method of Example 68 using 4-Chloro-5-fluoro-2-
methoxypyrimidine in place of 68g.




ON ~N1/ N C NSNAOHH20 (1:1) ~s) (s) CH3
NHI - N+ N100CSIN H3C\ | N 8le 81 H3C
weéneparzsion of conpound 81 b: PCT/IB2005/003975
(3S, 8aS) - 3- net hyl hexahydr opyrrol o[ 1, 2- a] pyrazi ne- 2( 1H)
-carbonyl chloride To a stirring m xture of
triphosgene (2.11g, leq) in CHRC 2 (10m) at OC was
added DI PEA (1.8nl, 1.5eq) 10 and
(3S, 8aS) - 3- net hyl oct ahydmsopyrrol o[ 1, 2- a] pyrazi ne (81la,
1g, 7.13mml). The resulting m xture was stirred at
OC for 230 mMn._ The r ction M xtire was evanorated ir

Stectise eyl BamRled 1 es| duehemiG M ﬁngﬂ?al da\’\?ﬂ? H‘°Wﬁ§"ts

directly carried onft os)-baimapgtamireptbhedyletyl 8BHBUt
further purificati orhuomng%%q )Cbg,?nﬁ,@lg‘e BGihéthy#4@05/ 003973

RE? Ly dllydr{afgtrrglg[Sgi yragog (1H)-carboxylate.
pyr 1 OHOJMR @0y ERLIDN-32(61 (s, 3H), 1.71 (s, 3H),
: °5, 6f ﬂzdxgciamwm@bm[ Bedt.69 @Y 1AZOb®s. 2( 4H
bl ont _but ;f‘t gc_'gfh;‘ G s B8, B3 XE UGEs 85 GOMPAYNodkt B
%u 0- 6, 6- di met hy] By Fiof-3 @, 4Kk 48/{0a7 B 4CM§ 440 (W+H.
- o , 6H) - di car box yAr&t €C2{HBsNG5F+0. 7D H,Q#PrB0 lnxane) GOHRCPLC
( 2om%‘) was added 4. unlt di oxane (30nl). The

reacti of? mi xture vvasc rated_in v o give
crude HCl salt of cp gﬁ‘fﬁ%{%ﬂ'gp'egsﬁ%?gt om’fLJ resi due
(54a, 1g, 4.46mmol) M@pﬂmll‘!@acﬁoﬁﬁgrrl ng m xture of

\63“8?5} 3-MEL Ny exanydropyrr ol o[ I, Z-

yra -2 r - .
exaniif (3 obl2°  ARIIREIEA eSS tdechyo ﬁ;}é 201
yllcarponylhit, es»m«zf,rabrdrwvewwﬂ 4'FIBUﬁ¥‘i"ér¥B€r'%&*W‘é‘ef'%{F 2Py 4-amine.

reaction mxture was dllutedvvl h CH2CGeg, ctnd 10

washed sata@ichit Na i ed over um

sul fa co cedﬁ%&t@ﬂy rﬁ\g our i fi 88 b N a&hE

chroma g El ution ko % MeOH rovi ded

conpoundgfglc. "EH NVR ( CD3) 288 6: i 2 (m 2 I—|)F‘l 21.31

(t, 3 H, 1.52 (m 6H), 1.64 (m 4H), 19§4im 1H,

2.18 (M 1 H, 2hem 2H), 2.93 (m 1 H, 3.7 ofm

1 H, 4.18 (mog2 N33 (m 2H) Preparatlonogi N

CORENMciS1d: N N=COEL \otmeoH NN
6,‘6—'d1—n€t’ﬁy(4) N{ [ (35 BGS) - 3- methyttRahy dg opyd r oMo 142
- a] pyr azi g?zz% NH (S)=CH;  NH,
H) -yl ]car Y79-1, 4, 5, 6-t et rahydr opyrr ol - c] pyrazo

| -3-amine To a stiseing solution of ethyl 3-ani 396, 6-
di methyl - 5-{[(3S, 8aS) - 3- net hyl hexahydd'kprb(_rrol o[1,2-
a] pyrazin-2(1H) -yl ] carbonyl}-5, 6-di hygropyrral o[ 3, 4-c]

pyrazol e- 2(4H) - carboxyl ate (81c, 613ﬁ}g—N 16 1) in

MeOH (3mL) was ded 20% ag. Na0—|(£ €Xesulting

m Xt ure was iTRpd afcOHgbA(1:Y e Hsor 80 min

The reactj o\ t,lhre Wnt até and gh \,\?si due

was partitioned Net ween'20 et hyl acet at eq@ f

saturated Né i dried, and concentrated Yo glve

conmpound 81d. ¥® a sti rri ng sol uti on df kSnmpound 81d

az(n@ carbonyl

i e L P b o ek

chlofide75 gy, 2eq). The resultl ng m xture was heated to a
To atstreEnigttiarottriofosge0O @. Flor1ed) it EH.CEHEONe4 1 whs addedtIRRA (Mg®. 1.5¢0)

and Po‘lérdag :ﬁFAetWoc% IpREANE @€a, CIgNR 3RS The RSulthg mixture was
stlrr Sfo_[gégnn #Fcﬁtw&fn%zkswa e@apir% ?ﬁ \égﬂgé&zlw a re&du@zco(ngound 81b,

wthwg_{;du(aqaﬂy cqrrlepq)ontoghegqut(rgactlg]_\wtho@fuytbferehrff caélpu 2. 90 (m 1
H, 3.80 (m 1 H, 4.52 (s, 2H), 7.83 (s, 1 H), 8.56
(s, 1 H.
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L Structure and Exanple # Chem cal nane, Analytical
data and coments N-(5-fl uoro-6-nethyl pyrim
wOodbes/04288l ) - 6, 6- di et hyl -5- CH3 CH3 PCT/IB2005/003975
{[ (3S, 8aS) - 3- net hyl hexahydropyrrol o[ 1, 2-a] pyrazin- O N
2(1H) -yl ] carbonyl }-1,4,5, 6-tetrahydropyrrol o[ 3,4-N --N
I /N c]pyrazol -3-am nelH NWVR (400 MHz, (CD3) 2SO 5:
(S) WBJ CH3 NH1.23 (m 2 H), 1.27 (m 1H), 1.59 (d, 6
H, 1.70 (m 2 NFNH#1.83 (m 1H, 1.94 (m 1
H, 2.16 (m 1 H, 2.32 (s, J 3H), 2.70 (m 2H), 2.90
Preparation]l H)of 3. 7@mpBundl H)s1|c4- gSe{hﬂ' FRbmiNo #l8dim&n 3-S5 8a5)-3-
usi .
R S i T e
carboxylai81 e More Exanpl es: WO 2006/ 072831
To a Pid BROBSHCOBHNEA I(HS -1 butyC ethg! aé}dinﬁﬁ,aﬂme@lylﬁyrrolof,4-c]pyrazole—
2,5(4I-%¥€)¥ﬂicﬁﬁbxy&$‘(€;65£\nahw;n'ol9ﬂ'n' CIqQ@ZG{Zmd\jvgso ' 5 é‘-hgun( ioxane (30ml).
The r ﬁo%’r&ighrg%agﬁgn%mltggﬁ_' 1\_/%9 etrgaylivet h%lﬁ H-Cs-s f ol?lrcc?m o’unc; 54a. A portion of
_ rim din- 4=yt amnd) USR5 1H po AP o
residug i(%d?% FyPTBPbLYE 2fded foyar sirioh @{e oHBS 828 Beanestyineb@hydhypirbiol1,2-
alpyraink-MVR-(EAOON o dERABD).4 g, Bed). if 8HACS, (26T, DPERQ1 &5, 2qu|)%§ resulting
mixture IVDas sarre%sat(égom %hopera rqur {7%1 z'@g_ueﬁlctéh ﬁ)&%é ?_és (j%dlwiﬁ]_ %Clg, and
washe??ui%'%}u%?%ﬁq E\lai—&fgﬁ, rigd Eg)v?_q'zs’odiiml_ﬂ’al’fatg_cgq_c_e'gt_rajr@ i’(ﬁ macu_p: phrified by flash
chromqt_o@*gph(yd Elutjon-with 5915% [MePHHPGY) provided leampolind-§1c. TH SQIRYCBJQS':D(?%} 1.2 (m,
2 H), 131K, 3 HY, 140 .64 16aYm,4H), 1.98 (RIH), D 16%n 1), 2.72 (B I 2 o3 11y, 3.77
- )1 .42% (,(,ZZH 34(— e;ff% e b1:')H) o8 (o ety 272 d@iﬁ) > 1R
' .-%nél o C§’4I'—%él\l8 % 2.40 TFAO0.40 H2O) H3C C,H,N. HPLC =
Prepagiion Si, F?'PRP“Q% St Hotmsthy ES-di#BeS) Samethyirryahydropyrrolo[1,2-alpyrazin-
2(1H)-Mllt@rhoovlbi,9,5@[terahydrdmwd[m-djpmzc(mraew ed accir g:? g? |t(r)1
To a Brrﬂﬁ‘geéélutfn %d? R _@%Q)g?%ﬁ?&nf%ﬁﬁﬂ%@%ﬁ%ﬁﬁ?%&%ﬁ exal yafopyrrolo [1,2
a]pyraﬁ 5 _g)-yé]? é?ongl%ﬁg-ﬁ@%opyrroc}[ 4-c] * pyrazole-2(4H)- carboxylate (81¢, 613mg,
1.60mT1?I iarl}/ée_ozl_ (B'H@ﬁ"jﬁs(??(iﬁd@ﬁ%(ﬂgy“ﬁo'ﬂ(zﬁﬂ)diThS" tsaingmrixiliro wWas dtirred at room
tempereluyfora30otie-The teattjon eritude©wasRohEtRiratéd 47athe TEBR e 1ds DVRioh &R tween
ethyl abdtite arl¥RGINatdd NARBD, drichZany Jncglgra%g\o ﬁ{e c’f}lm\ uhb a1d. 2’ 1.79
% J=3.78 Hz, 6 H) . 2,01 ~ 2 pgH 2.67 (s,
Toas %solu%nfgco_mpﬁgrgé1 FP]'15P9' 'Q|)4’7'mgpgl)5|5 5p% acefic ppid / watgyg4mipyps-added 4-
chloro-?—_ny@yl(hiﬁno J3.Rf] pYrindding ((175)mg,. Béx).HIhe eshlling ikufe (das Mated to a
temperdaré. d 800+ for 1 hH) The feabiton (ixturd w8s ARridd%y pleplTQPLC % ;§'§vic£etc’ompound 81
as a white solid '"H NMR (CD3)280 6: 1.23 (m, 2 H), 1.62 (d, 6 H), 1.69 (m, 3 H), 1.83 (m, 1H), 1.95 (m,
TH), 2.16 (m, 1H), 2.34 (s, 3H), 2.74 (m, 2H), 2.90 (m, 1H), 3.80 (m, 1H), 4.52 (s, 2H), 7.83 (s, 1H), 8.56
(s, TH).

Structure and Example # Chemical name, Analytical data and comments
N-(5-fluoro-6-methyipyrimidin-4-y1)-6,6-dimethyl-5-
{[(3S,8a8)-3-methylhexahydropyrrolo[1,2-a]pyrazin-

CHy CHa

Q N, 2(1H)-yl]carbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-
N>_N LN clpyrazol-3-amine’H NMR (400 MHz, (CD3),SO &:
[(S/)(TS) CHs NH 1.23 (m, 2 H), 1.27 (m, 1H), 1.59 (d, 6 H), 1.70 (m, 2
N F N H), 1.83 (m, 1H), 1.94 (m, 1H), 2.16 (m, 1H), 2.32 (s,
I /) 3H), 2.70 (m, 2H), 2.90 (t, 1H), 3.79 (m, 1H), 4.48 (s,

HC™ N 2H), 8.23 (s, 1H).
82 Method of Example 81 using 4-chloro-5-fluoro-6-
methylpyrimidinewas used in place of 81e.

More Examples:



N~CH3 J=7.55 Hz, 1 H), 8.30 (d, J=8.31 Hz, 1 H). Anal.

84 (C26H27N70. 0. 3HOAc. 0. 5H20) C, H, N. HPLC. >95%
wouoictoy283Met hod of Exanpl e 31 using 4-chl or o- 2PCT/IB2005/003975

met hyl qui nazoline in place of 3lc.

3- (qui nazolin-4-ylam no)-6, 6-di nethyl -N-[trans-2 H3C

phenyl cycl opr opyl ] -4, 6-di hydropyrrol o[ 3,4- N CH30

c] pyrazole-5(1 H)-carboxanmide. N\ | N ~NH 1H NWR (400

MHz, McOD) 6 ppm 1.12-831.27 (m 2 HNH), 1.79 (d,

J=3.53 Hz, 6 H), 203- 216(m I H, N281(dd

1—G6.. A2 2 10

g

ippctuse oo Exampls'# |

aH?
Hz, 1 H), 7.77 - 71)@[(1»?)-2 @hmq)hyla@ms)s1 reftsnyl%'yllizé@m@l?- iz,
1 H, 8.71 (s, | H) | appdidin-4-(i&RindIBENNOtty-8BIOAC. 0. 6H20)
C H N HPLC VO 20%2&@?&&3 E’&Hréﬁ%%@ﬁl) Q%o%élde 84

Structure and Exanpl i C

dat a ag¢ coments :&WBWOWZ %?Wo%ﬂ Bﬂ‘(sé)% 6@ 3]
usi n C r oqui nazaHj, es (sn3H)#.eae 30, 331-6.53 (m, 1H)
~Cycl opPopyl qui @%mlemn‘lmyhham 0eh1.6 HE ek iamretdy! -

| i hy | 4-
LA S QYA ORE oL
|08, 1H).7:327.384. 1H) 7794 4854, 82'25
1. 24 ( (d, 3 =8B Hzel1H)Ns.8%4d N+ 368z, 58). ruzmsa
.00 - 46WM+H)°- /Qn‘él e ?_g?dZo (iﬁo TFNPMb i—Hb)

%%sHﬁlzC 9% §1 ”‘y7 52 (t, J 43
"ktw OmExamplp 547 Uging (4rchlompupols 2
H) , yrirdidife O@reblred 1achrdmg°~ﬂﬁ| proSéiure

(C28H29|\I70 0. ZHOAC G PLC 131299 % ol
purity. Method of ExreHﬁQJ%%’ou?O#g,%ﬂc oro-2 § place

cycl opr opyl qui nazol i|f&34in pl ace of 31c. Biol ogi cal

testing, K data an ﬂ@,mammnna@mylﬁaﬁrﬂ]ﬂmmbmg -N-

expressi on, and puri(f | 2R
Ki nase domai n ( PAK4 %@E ﬁéhyf&yc[ghAS .ﬂg)akgf %4 was
anplified fromthe ES’PVE?F%?]@“(’)#P]? rchased from
E(Z_sl_eam R tics) ng WRJ(SWMH?MRO;F%%T é«%ﬁf@m
HA 8 eh) 1H)

T AGCAGCTCG S o
pri pri rrer%éﬁ%gﬁ;gr es gé‘?—ﬂ Fﬁ féj{"l‘ﬁ§q e

~ anpl | f| ed prloduct was eBéRed)i ?\?‘&t oY *Ve%f'b?w (.

THogen Eog. ), ané7eeH:MiHyd.mayd, /=8.06 Hz, 1 H), 7.83 (t
)\ @ J=7.55 Hz, 1 H), 8.30 (d, J=8.31 Hz, 1 H). Anal.

(023H27N7O.0.3HOAC.0.5H20) C, H, N. HPLC:

84
>95% purity.
Method of Example 31 using 4-chloro-2-
methylquinazoline in place of 31c.
3-(quinazolin-4-ylamino)-6,6-dimethyl-N-[frans-2-
H HaC CHa phenylcyclopropyl]—4,6-dihy.dropyrrolo[3,4-
N O cjpyrazole-5(1H)-carboxamide.
N>\Jf/<” _<NH 'H NMR (400 MHz, MeOD) & ppm: 1.12 - 1.27 (m, 2
HN <{ H), 1.79 (d, J=3.53 Hz, 6 H), 2.03 - 2.16 (m, 1 H),
N . 2.81 (dd, J=6.42, 3.15 Hz, 1 H), 4.58 (s, 2 H), 7.08 -
/) @ 7.9 (m, 3 H), 7.24 (t, J=7.68 Hz, 2 H), 7.65 (t,
N J=7.55 Hz, 1 H), 7.77 - 7.96 (m, 2 H), 8.35 (d,
85 J=8.31 Hz, 1 H), 8.71 (s, 1 H). Anal.

(CasH25N70.0.3HOAC.0.6H20) C, H, N. HPLC:
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20

DNA sequenci ng. PAK4 KD was then subcl oned into

expression plasmd pET28a(+), pET24a(+), or pGST4. 5.
wohersroezsmbi nant pl asm ds cont ai ni ng PAK4 KD WRET/IB2005/003975

transfornmed into BL21(DE3) cells for 10 reconbi nant

protein expression. The production of PAK4 KD was

i nduced at 27C by the addition of IPTG into the

cells. The cells were then harvested and |yzed for

protein purification. N#NTA col um (pET28a(+),

pET24a(+)) and gI utat hi one col um (pGST4.5) were used

sub| ec to thronbhiin egue Lt ormn

ot I I
$tY ctdré ne ahb A Cl’léiﬁlciﬂ‘ﬁhh\é ﬁl‘dlyﬁéa‘l’aﬁh Hnd"(?b?nmérn’tke

that were inherited |PP8%Pei% expression plasnids, and
t hus gave the PAK4 KMethratof Bxameladleding échiorauinézolinsis dy
of this invention. 15, BA41kinase donmain enzyrmti c

assav _conditions: . tHe enzvne DAKA kD) |
7

was neasured by itg 33[6’1"1”?'?%"@"8”"?&?%49” m‘f“ﬂéﬁf a5
of a phosphate resi quelrrsphanyirudtreayii-te-dinydrepiodeihét je
to ianbiam' no acidd ?i pry@mé 511gtcaa,ofaam§er cially

avai |l abl e peptide (34 e

EVPRRR SIS Gy - TP SO g 5B e 100,11
acco he cat dl48pEHz d&tTi1dn 1241 4PAkA® (kD
cata prygduct i on s8 sABR6H),AO0ATPO wad H.Apl-ed7 (o

the i datigh of NADH m)hif%@b?t(m @ACA b1 ST 6F - 20

ruyjat e Ki ase(PK) t S
C VerSI on_ of ?H) %)&Jeg @g gtHg 21\27(4{?8_')
r banc‘eH)a't' 673476rith (348! & Ja7- @"Zc ')

usi n ar De\vd. 2698, J=$6054Z] RAMAR2L90 i n
conj unc on vvlththe i I Clyb @
sol uti 0?168 contain 2 n@ﬁ%’ Odg%g)oé%; élbﬁg‘i‘@}c HeRchb
PCT/ | B2005/ 003975 - 895B8<dphoenol pyruvate, 0.35 nM
NADH, 10 mM MyCl 2, 1| Meh&IToF Ex@mpler® ysingtéiciioro-2-

( EVPRRKSLVGTPYWWY 0. %cla’;% EE’nazbnnurH pﬂéi:é Bi31BK, 1
units/m LDH nm% ] |

Blolgica : Jagspy €38k | nvent i on
(bﬁbﬁmg rlé} r*éésﬁdar )snd/\&ﬁnfé‘anaerH ra&da%mbmawkmnnaw ldbhath @PAX4 KD): The

cDNA &P# ?gefP PPtla waﬁI %‘qu d HM@E%T%IOR! g'ig?pdrﬁgéeg'frtoﬁ%rRe@éarch Genetics) by

or concentrat

using GGG GACERIIESE PATRIORAC AR IPERAS i LA Al i CToA

TeCAGUTC AGCABPACHG ANEDIECTREC) @preHERE& theTeT primgxTemd g girimer in PCR
respeé::> &l}-% ‘ﬁ%ﬁean’fﬁh'freg tbﬁ)%l@&’ wak QiBhed! itH B opol VBB (IRAro¥é&Sinc.), and verified by

M e e e S
PGSTEE! T, eimbinaticestids fcoRtARES ASKGRECHRS [FHECERG(TR SH7 REeels for

reconfoiabrt pFbRirCax fre §¥on dEHe FdaLclietlof PAKMBID ik inburgd &th2E° Adiyriick auditiarfof IPTG
into tq%léﬁﬂsag%'lgé %%ﬁr?e%%%?vle&e g'lyPé%%{r pﬁr&eurﬁﬁﬁd&'ﬂ& NANTIRDiufnh @gﬁliT28a(+),

use

e G107 e o Rl e o
then subjaasisto thomeinrto ¢16dD} thefN-Byias] tagyteat MEyedtherteddoom the expression plasmids,

and tHuS gaveitdel Pkl Rtk Werk @bdd fbritieaxi Bdsay @tHisamueationne (Tr ex

é%{bﬁ%ggﬁ él L Og qﬁatﬁg%g?zg@“& tl_ocﬁg ttné %Tﬁﬁh’t‘c éc‘tl\ﬂt? o‘ﬁ@»‘Am KD was
measpRe By kroRojly e Pasavze fherftangier %EP“Q%&“"""%@F'T"? 3R RS rehosehate t
an éhhuﬁch adlioxgey Ghiimeof 0a esqpmestally havalbhléd pePide Négeind vasid  sequence

L?%P(ygﬁ\be !f %héjébn()é?&orf &‘A@b Y&Awm%&ﬁﬁaﬁﬁs th@@ﬁﬁhyﬂ&'&&a&tlonl Fhe PAK4
S

KD cqtﬂyzgd E’rﬁ%}fﬂ?&f 9P fr?raﬁ\ V@%?OUp Ef‘f’@/i oxp%‘{on o# IENDI—IthoQ%Hﬁé(actwmes of
pyruvbig kiprse-(Ei§iceni tegtatetsehysragerase (DHh Ehec:arpwmoe ofiMh hbt?di/\D is monitored
by teQaddRadedth Q&E%@ncer@nﬂ@ mﬂqbswm tl 22 oghy M- bﬁ%@e{lg\gebwpr Devices
n S N F ¢ ' SHie fefi tain 2 mM
SPE@?ANne %‘Fé’éﬁﬁgnc s‘gahefﬁ%u ure 1§qu Irprcecoa(ljt eld vﬁotnh
poly-D-1ysine) were seeded with TR— 293-KDG cel I s. The
TR-293- KDG Cells were induced to express the PAK4 KD
wi th doxycycline overni ght and subsequently & 20
concomtantly treat ed W|th candl dat e subst ances or

o, r oy
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ABTS (Moss, Inc.) with absorbance at 405nMread with a

spectrophotoneter after 30 m nute incubation. EC50
woabasas28aer e cal cul ated by signoid curve fitti RgTUBI00F003975

a four-paraneter analysis. PAK4 Kinase Domain Ki data

and PAK4 cel lul ar assay EC50 data of the conpounds of

Exanples 1-86: Ki data EC50 Ex.# uM nM 1 0.041 >2000

2 0.014 36 3 0.011 16 4 0.11 5 0.22 87 6 0.0028

0.94 7 0.087 >4000 8 {B%1 WD 2006/ 072831

PCT/ 1 B2005/ 003975 -86 Ki data EC50 Ex. # uMnM 9

phosph% %ogn ruf}%go IQSO r?_slgN%%gool ]n:lMO “%@2121 0.{388 D'_ﬁg oL/ /beptlde

EVPRGRSHOTEY £+ 581 6 BobrRaY PoT S9AC LR 0T Subey gk S0
HEPES:4BI005. Adsafs &4 iftisted viith the2@idiorp of 25pM RAKE (KD. 2 BhegPAty KD 4§ of each
compano6c§ thaGnvante B @h&BBbitod Wald cAldfbteli®b3sedbd rilitiple 35P&rent @Bibition numbers
of ) lrﬂubltor 8at 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 determined by monitoring the binding of a
phosphospecific antibody to GEF-H1b. A modified HEK 293 cell line is used in the bioassay and it has
been engineered to 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 (a-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 cellular assay EC50 data of the compounds of Examples 1-86:

Ki data EC50

Ex. # (ul) (nV)

1 0.041 >2000

2 0.014 36

3 0.011 16

4 0.11

5 0.22 87

6 0.0028 0.94

7 0.087 >4000

8 0.61




34 0.021 778 35 0.26 262 36 >4000 37 0.27 805 WO
2006/ 072831 PCT/ 1 B2005/ 003975 -87 Ki data EC50 Ex. #
woQume/72831nM 38" 0.096 1470 39 >4000 40 0. 0r8TAB2008103975

0.024 147 42 0.094 610 43 0.45 >4000 44 0.23 >4000

45 0.025 32 46 0.0072 21 47 0.37 401 48 1 49 0.16

332 50 0.016 340 51 0.018 31 52 0.0035 19 53 0.067
1745 54 0.14 55 >4000 56 0.24 570 57 0.94 58 0.014

2.5 59 0.17 2.4 60 0.0%0 <3.9 61 0.022 19 62 0.015
15 63 0.02 <3.9 64 0.003 <3.9 65 0.68 67.13 66

7Ki 3=—0 ‘““cggu 5/ 072831 PCT/ 1 B2005/ 003975 -88 Ki

ex 412l A0 | Exw #|uM M 67 0. 28 20,
9 0.27 >4000
10 0.12 >4000
11 0.96

12 0.038 78
13 N/A >4000
14 0.27

15 0.090 500
16 0.076 1267
17 0.77

18 0.34

19 0.19

20 0.090 1199
21 0.24

22 0.72

23 0.14 >4000
24 0.64

25 0.78

26 0.22

27 0.20

28 0.27

29 0.66

30 0.080 968
31 0.020 103
32 0.0035 19
33 0.047 618
34 0.021 778
35 0.26 262
36 >4000
37 0.27 805




68 0.0067 20 69 0.0019 3.0 70 0.0088 1.9 71 0.0052

72 0.016 4.4 73 0.0016 <3.9 74 0.0036 <3.9 75
wO0.200522838. 9 76 0.0083 <3.9 77 0.093 69 78 BCB3B2005/003975

>4000 79 0.039 <3.9 80 0.12 20 81 0.084 82 2.5 83

0.058 84 84 0.034 455 85 0.10 86 0.055 WD

2006/ 072831 PCT/ 1 B2005/003975 -89 Clains W claim

1. A conpound of fornmulal, RR. HR3 NNI NR4 n

HN RL 5 wherein: Rl is-&hosen from-S(O Ra, -S(0O) 2Ra,

Cl-Cl12 al kyl, Ci1-Cl12 al kyl substituted by 1 to 6 R5,

[P

c3 = = I, C3-Cl1l2 cycloal kyl substituted by I
ex 4 0 ; - C2- | kenyl, C2-Cl12 al kenyl substituted by
o0 , =€12 cycl oal kenyl, C4-Cl2 cycl oal kenyl

38 suhsPi%P®t ¢d B 1,t0 6 R5, C2-Cl2 al kynyl, C2-C12

g9 @l Kynyl 10 sypstituted by 1 to 6 RS, 3-12 nenber
heferocychyl —3-12 menber heterocyclyl substituted by

401 too®1&RS5, Chs aral kyl, Cl1-C6 aral kyl substituted
by T+ to 67R5, C6 heteroaral kyl, Cl1-C6 heteroaral kyl

“Msuhpst%®hted B 1) to 6 R5, C6-Cl0 aryl, C6-C10 aryl

42SUbstidouit ed gap 1ito 6 RS, 5-12 nenber heteroaryl, and

__5-12 nepber heteroaryl substituted by | to 6 R5,

a3wher ed.45 any >80 adj acent R5 together with the atons to
whitchthey—are_ dttached may forma fused 4-7 nenber

44 ng, %%hd |t &°Qaild fused ring is optionally further

asSubstjdoytad hy 14 15 3 Rf;

46 0.0072 21

47 0.37 401

48 1

49 0.16 332

50 0.016 340

51 0.018 31

52 0.0035 19

53 0.087 1745

54 0.14

55 >4000

56 0.24 570

57 0.94

58 0.014 2.5

59 0.17 24

60 0.040 <3.9

61 0.022 19

62 0.015 15

63 0.02 <3.9

64 0.003 <3.9

65 0.68 67.13

66 0.17 <3.9




R2 and R3 are each independently chosen from-H, Cl-C6
perfl uoroal kyl, Cl1-C6 al kyl, C3-C6 cycl oal kyl,

wo uk/oZRB3al kyl ene) - (C3-C6 cycl oal kyl ), C2-C6 abPkempiops/003975
C2-C6 al kynyl, Cl1-C6 al koxy, -(L)mhalide, - (L)mCN
-(L)mOH, -(L)mNH2, -(L),.(Cl-C6 nonoal kyl am no) and
-(L)m (C2-C6 di al kyl am no), provided that R2 and R3
are not both H or R2 and R3 may forma ring sel ected
from C3-C6 cycl oal kyl, -#-C6 20 cycl oal kenyl and 3-6
menber heterocyclyl, the said ring is optionally

f'”hm %bé,és‘t ted by 1 to 2 groups selected from
Ex. #C é&l yI n 1-iC3 perfluroal kyl, Cl1-C3 al koxy, oxo,

’I—\

tkytemg) m hal i de, -(Cl-C3 al kyl ene) m CN,
67 -(010@3 al kyPend) m OH, - (C1-C3 al kyl ene) m NH2, - (Cl-C3

g & Kyl 86e)|m (451- 46  nonoal kyl am no) and - (Cl1-C3

alkylene)im (C2-Cd8 dial kylam no); R4 is selected from
69 Ra, ocﬁ@sO)RamC(O)NRaRt, -C(OOR a, -C(OCHR)Ra,

> - 25 (0 OCH( Ra) Rb,
70-c<9§ t)dr%Ra Rb, -g((ogSRa,( -)S(O)Ra, - S( O NRaRb,

_— (%g -S(O 2Ra, - S(O 2NRaRb and - S(O) 20Ra,
whereitn B s Hpr Cl-C3 al kyl; each R5 is

7zindepefaalentw4se ected fromR, -(L)mhalide, -(L)nCN,

= T — OOR - L O NRRd, -(L
7 o RIS [ LIABR | (1) m 0O R (L) im0 O N - (L) m

72 O :((gogge “(&pm | N0O2, -(L)m NRRd, -(L)m N(R) C(O) Rd,
(L ANCR GO ORdy - (L) mNRS(O) Rd, - (L) mNRS(O) ORd, - (L) m

75 30| NRS50) PRok3.9- (L) NRS( Q) 20Rd, - (L)nBR, - (L) nB(O) R,

- R——(T] mS(0) 2R, - (L) m S(0) 20R,
76 } ; %n‘g%% \|R|58:9(- L) En )S(O) ZN(Rsz,m - § Lg mO- L- NRRd,

77- (L) giged-- OR asd { (L) MR-L-ORd; each Ra, Rb, R and Rd

s H-ndependentty{sel ected fromH, -(L),,(Cl-C6

78 per f 1A% oal R4A0P, | C1- C12 al kyl, -(C1-C3
at Kyl z)ng) L1z cycl oal kyl), -(C3-C5
cyei 88° eneg C2-C12 alkenyl), -(L),, (C4-Cl2

goCYGl ofakgen) ) 20 -(C3-C5 cycl oal kyl ene) m ( C2- C12

o

aHoyryH-——B3- 12 nenber heterocyclyl), -(L)m
81( Co- @P84anyl) and -(L)m (5 35 12 nenber heteroaryl),

82ang}g, , Rand Rd is independently optionally
furt h6¥” substitutied by 1-6 Rf; WD 2006/ 072831

g3PCI/ 10828053/ 0@397% -90 Ra and Rb, or R and Rd,

together—with—thd atomto which they are attached, may
84opt|i AHEHI Y f6%n d ring selected from 3-12 nember

85neter Qé(cly and §-12 nenber heteroaryl, the said ring
is loptiondlly furither substituted by 1-6 Rf; each Rf

g6l S || nkeendent |y |sel ected from oxo, -(Cl-C3

a-y-ererme—€6 perfluoal kyl), Cl1-Cl2 alkyl, 5
C2-C6 al kenyl, C2-C6 al kynyl, -(C1-C3

al kyl ene) m (C3-C7 cycl oal kyl), -(Cl-C3 al kylene)m (3-7
menber heterocyclyl), -(Cl-C3 al kyl ene) m (5-7 nenber
heteroaryl),-(L)ymhalide, -(L)mCN, -(L)m C(O) Rk,
-(L)m C(OORK, -(L)ym C(O NRkR1L, -(L)m ORK,
-(L),0C(O Rk, -(L)ymMNO2, -(L), NRkKR, -(L)m
N(RK)CCORL , -(L)m O L-NRkR , -(L)m SRK,
-(L)mB(O Rk, -(L)nB5(O 2R Rk, each Rf is independently
optionally further substituted by 1-3 groups sel ected
fromCl-C3 al kyl, halide and Cl-C3 perfluroal kyl; 10
each Rk and RR is independently -H, -OH Cl1-C3
perfluoroal kyl, Cl1-C6 al kyl, C2-C6 al kenyl, C3-C6

al kynyl, -(C1-C3 al kyl ene)m (C3-C6 cycl oal kyl) or
-(Cl-C3 alkylene)m (3 to 6 nenber heterocyclyl), Rk
and RR may optionally forma ring selected from3-7
menber heterocycly and 5-7 nenber heteroaryl, the said
ring is optionally further substituted by 1 to 2
groups selected from Cl-C3 al kyl, Ci1-C3 perfuroal kyl,
Cl-C3 al koxy, oxo, -(Cl-C3 al kyl ene)m halide, -(Cl-C3
al kyl ene)m CN, -(Cl-C3 al kylene)m OH, -(Cl1-C3 15
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2. The conpound of claim1l, wherein nis 1. 3. The
conpound of claim2, wherein each R2 and R3 is
wondspersdent |y sel ected fromH, unsubstitut edPCIAERI05/003975
al kyl and unsubstituted C3-C5 cycloal kyl, or R2 and R3
forma ring selected from unsubstituted cycl opropyl,
unsubstituted cycl obutyl and unsubstituted
cycl opentyl. 25 4. The conpound of claim 3, wherein R2
i's unsubstituted nethyl-8%and R3 is unsubstituted
methyl. 5. The conpound of any of clains 1 to 4,
Claimsv\herei N R4 is -C(ONHCH(Ra) Ro. 6. The conound of any
of claims 1 to 4, wherein R4 is -C(OCCH(Ra) Rb. 7. The
We clagnpound of any of clains 1 to 4, wherein R4 is
1. - GO YaDiriiRh) Ro. 8. The conpound of any of clains
S to 7, wherein Ra is selectgd from-(Cl-C3
al kyl ene) nphenyl , 30 (ﬁl-CS al Ryl ene) m (5-12 menber
heteroaryl), -(Cl-C3 a¥ m ( C3- C12 cycl oal kyl)
and - (C1-C3 al kyl ene} qenoper heterocyclyl),
and Ra is optionally f ubstituted by 1-6 Rf; Rb
is selected from Cl- nsubstituted by -NR Rk,
and - (Cl-C3 al kyl en C3-Cl12 heterocyclyl) optionally
substituted by 1-6 RRY. The conpound of claim 8§,
wherein Rb is a nethyl group substituted by -NR Rk. 35
10. The conpound of claim8, wherein Ra is sel ected
whereiny om phenyl, 5-12 nember heteroaryl, 3-12 nenber .
hat isrcbesge fryth -S(OIR*3-SI:Riefber alkyhkGad 3| subgiptgdsby 1 to 6 RY, Co-Cre
cycloafi! %@%ﬁ%alﬁwwﬂ»gﬁut@ﬁyﬂ fotLR*EC,-try alden@, Q‘C_;ljé RkReriylssugstituted bfy 1106
5 oMEl U | RS HRg-cof alkyny!
RS, cg% HoaRbH R T %Ibaﬁég?gslugéﬁtuw B3K1 told-R eTogcEe red-cof alkyny

R4 is -C(O ey el 5
substitpygd py1 @@Reé*rb?dngn?bgme,t?roc&% 3df_n&§1bgrﬁ&§;%qc%iy s%ﬁt‘ ?I by.flﬁ% 6 R®, Cs-
Cs aratkginPeCirachikyf substitntedioy ¢ it RE CCdhetargreatiyi, f1-FR Heteraagiiy) opgituted by 1
to 6 RAQSL00640 €283 hrnfPSlshitB2POpA QDB KP 55-12 HdmBs3 hetlvaryC angs-um ehember
T e ) oy
attachqm@a)cfgm{gpﬂg! L mqmpr Rg: enddheseidffysed gngyig PptWPéJy ﬁ.ﬁrther %ﬁsfitgted by 1-
3R is selected from-(C3-C5 cycl oal kyl ene)- phenyl,

- REARERS %Yec{aéw nﬁ@ék&@&)ﬂy (cRestr rEmMbet -bebatakhl) carodalkyl, Cs-Cs

- - cycl oal kyl ene) - (3- 12 nenber heter.o Y s hatide
orcod (@ RVRTTI oL Celib UL Ty g Ot £ Dishott
(L)m-C'Nhe(Lﬁ;rfm-poﬂn,d-NUf, —d.]),a(qﬂCgmonmlp@inw arg —(lgm(C2-Cs dialkylamino), provided
that R2 GRY RP QR APYEHE br RNSHAYR’, nfaf fir@ cOfgi seleetbd Yrorh WsCh eycloalkyl, Cs-Ce
cycloa\?\lz%rgy?ér:qu éjé] %Igrgp% hlfﬁﬁc@r, Ehé?%ézh%glﬁgﬂﬁgﬂlg ﬂﬁthgfsgﬁ:c]iﬁtemb}a éo 2 groups
selectegh P rGrCa AKYin G+ Cs BPEFRAV (oite £1KY. ﬁ%ﬁﬁ'%e?@?%?% g ~(CrCo
alkyleAd)fCH; 12(repbekylasdeodar y(Cr-Ct hellyiahad-Ning dérfaai Alsylene)g-(Cr-Co
monoaiidificPARAON afk ér%?mt(@gci didaMinof) and S, and the said

ring 1S optional ur b ie s F apb

T
CO)aRH(BHR, RBQSHEMRHEBIRY CIARRpi-BEPR di-AENR RPN 'n;ﬁv@)aR o
S(0):RRTRE BRZISIYLOR PYtickel Riyd H aral-Caaiyiit he ring is optionally

f 5 i ' soR®, W) -h&ide, LRE,-EQNRRLRE)FOf -(LHRF(O)OR’, -

TS ARGl M Loy U et o
L GRINRR o GHAPRY LD k8P QR b L bpt fc y 128 RET T
NOz, 3(®)-NRiR’, G(DHWMOW, ﬁﬂ)ﬁchm)oﬁheM‘W ROIR'S -SetEEBE@PR L
NRes{)N {15, Qs doRN -l)=28°, J()ESTORS, -(nSIO)BRD A)7-5@) R, HOMSKD):OR’,
(D SONRRY, ~(L)-S(O):NRERY, ~(L)m-O-L-NRRY, ~(L)-O-L-OR® and ~(L)-NR°-L-OR’,

each R? R®, R®, and RY is independently selected from H, -(L)m-(C1-Ce perfluoroaikyl), C1-Cyoalkyl,
-(C4-C3 alkylene)y(Cs-Cyz cycloalkyl), -(Cs-Cs cycloalkylene)n-(C2-Ci2 alkenyl), ~(L)m~(Cs-C12 cycloakenyl),
~(C3-Cs cycloalkylene)m-(C2-Ciz alkynyl), -(L)m~(3-12 member heterocyclyl), -(L)m-(Cs-C1o aryl) and -(L)q-(5-
12 member heteroaryl), each R R°, R®and R" is independently optionally further substituted by 1-6 R,
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N:]C, NS~NN~N,O~NNNNNN-<IT ~Il ¢cXN I N
I JNN ONNN NNNONNNatN\ NOO, NrlI-NNN
woltogs/onedsd ~ N and N1 | 20 NN ; and Rl i SPCT/IB2005/003975
optionally further substituted as by 1-5 R5. 20. The
compound of claim18 or 19, wherein each RS is
i ndependently -(L"),-(Cl1-C6 perfluoal kyl), Cl-C6
al kyl, C2-C6 al kenyl, C2-C6 al kynyl, -(Cl-C3
al kyl ene)m (C3-C4 cycl oaokyl ), -(d-C3
al kyl ene)m(3 4 menber heterocyclyl) optionally

and%\*lbsotr !535;“ eRd tﬂge&e H(q\qe %Tq WM@%?%%CP g ng? éo&é&i&)omw a ring
selected (fﬂgm)aa‘@(ro:gngler heteroqyely mm mfrﬂbe)- m@IRﬁhe sad fing optionally further
subst.t&%‘eh@hw -(L')m N -(L),, NRkRi - (L") MN(Rk) (O RJ ,

é sh k‘dgkn@gﬂe&qqglﬂ%ﬂec d b o)«UQCEC MBI os(plerﬂ).néalkyl) C1-Crp alkyl,
C,-Cs _aﬁ(gny) nCB(Cl(@) Myl -(%Ics) ﬁl‘( yclo? Vi ngC %@%&9 (Ei'f' member
heteroey@l&l) ) ({00 BPRke)o{5-- @@mpergqqgrgqpy-@m hq}\lﬁ%r -&H)mC a'é'ﬁm'@(ociﬁd (L)

c(o)oRK d(ﬁﬁkw SLRORY - tim O@tb)RclfLﬁB\ldéD(lZQ&Em72!8%M(R")C(O)R‘ W
O-L- ngg” Eihglg(/ Q 967@1 | t‘R;kg cald RC% mﬁégénél@\’ilp%lp{ﬁ)‘ﬂally further
substitptiethby 2 pregrsseleqtaddiom Ca-gaﬁlikﬂ,hqme a?\‘afgsfmfs"f‘?ﬁﬁ' ' | s a

beacalREAKd Raslingependeeflyetit €H, Ci-Gaperffuopald Gidey? kt@n%e)Cs alkenyl, C3-Ce

alkynyh ((g?’Cg%yféXéiT R!%JCKWC%H%) “or - C1-é333"6|e@m66 6 member heterocyclyl), R and R

may oetipefllgécrr&uﬁ esflet),ted f(octé3 %ﬁnember h r?(cv{f g%mber heteroaryl, the said

ring lsabwalyrﬁl@'ywer subs(utgted@g 14 &W@qqé)ale%t grorrh% kyl, C4-C; perfluroalkyl, C1-Cs

alkoxyh edxer Oy, ad, Y hin@p),-had, —(3-C4 ieyMpe)-CN, —~(Cs-Cs alkylene)n-OH, —(C+-Cs

alkyleneghjg}tlo ?{ b%qll%'gﬁg)m COC'G %noa@yl%iﬁ&laﬁ@ -03 Adylend)HC,-Cs dialkylamino);

h&aghdds igfependeptly aatdvR nt radwzlrzse!e% cg 8‘“%) aﬁ< Ie%ge-gﬁw %@Ja&ylene)
,~(Cr-Et AR lendyH(BC cwoam’fl@leBam (Chr yclogkylege)- (@GC,al{@tegéf)h Bis
a ohNdlis md@éﬁ@ently o8& -NH, wherein Rt is Hor Cl-C3

NC%\IZ 1S sel ect ed from<X)ON N<//X~<x1Il /L
ora pharmaceu’ucally acceptable salt, solvate or hydrate thereof.
2. The compound of claim 1, wherein n'is 1.
3. The compound of claim 2, wherein each R? and R® is independently selected from H,
unsubstituted C4-C; alkyl and unsubstituted C3-Cs cycloalkyl, or R? and R® form a ring selected from
unsubstituted cyclopropyl, unsubstituted cyclobutyl and unsubstituted cyclopentyl.
The compound of claim 3, wherein R? is unsubstituted methyl, and R? is unsubstituted methyl.
The compound of any of claims 1 to 4, wherein R*is -C(O)NHCH(Ra)Rb.
The comound of any of claims 1 to 4, wherein R* is -C(O)OCH(R*)R".
The compound of any of claims 1 to 4, wherein R is -C(O)CH(RYCH(RAR".
The compound of any of claims 5 to 7, wherein R? is selected from —(C1-C3 alkylene)q-phenyl, —

o N O o M

(C-C3 alkylene)~(5-12 member heteroaryl), —(C4-Cs alkylene)m~(C3-Cq2 cycloalkyl) and —(C4-Cs
alkylene)-(3-12 member heterocyclyl), and R? is optionally further substituted by 1-6 R" R® is selected
from C4-Cg alky! substituted by - -NRR¥, and -(C4-Cs alkylene)m-(Cs-C12 heterocyclyl) optionally substituted
by 1-6 R'.

9. The compound of claim 8, wherein R® is a methyl group substituted by ~NRIR¥,

10. The compound of claim 8, wherein R® is selected from phenyl, 5-12 member heteroaryl, 3-12
member heterocyclyl and 3-12 member cycloalkyl, R? is optionally futher substituted by 1-6 R, RPis a
methyl group substituted by NRIR".

11. The compound of any of claims 1-4, wherein R* is -C(O)NR °R® wherein R® is selected from H
and C4-C; alkyl.

12. The compound of any of claims 1-4, wherein R*is -C(O)OR".
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NNNN :C'zz X NN~SNN~ON \NNNNN ONNN
NNNUI NONNNNNNNNNN\VIN Il , HNCJ I J 15
wOlRoddD7263N NNN N NN/ N N N N and N N and RLTiIB2005/003975
optionally further substituted by 1-5 R5; R2 is
unsubstitued C1-C3 al kyl, R3 is unsubstituted Cl -C3
al kyl, or R and R3 forma ring selected from
unsubstituted cycl opropyl and unsubstituted
cyclobutyl; 20 each R5 i%-i ndependently R'; each R' is
|ndependently (L')Ym (A -C6 perlluoal kyl), ' C1-C6

I P eifIRK¥ ls m
13. a't:ﬁyc oC%d ﬁeaaﬂz%%ﬁ(é 1- ?% % Fg '{5@%2 R‘)Rsmﬁ‘e?rng Rkiéra&ﬁédmo H
andChﬁetakl,‘v‘ocyclyl) optional Iy substituted b 2 G-C3
14.  alteydompoupt of) gny lnbitlzide 11 tof 13, WeDph R2 s lis 9qlﬂcég EpmrRR(Ca-Cg g))cl,qglkylene)-
phenle( % B eyoiokl e)nB (5% Qﬁéﬂ@éRheterong )am( L(@Q @msg,loakgltneg -(BORKkmember
m

hetero?‘q&l‘@,\_ﬁ{I Ulis)\g%tt% g%lﬁ 8) Ngb ) m R%%O& -
15. '(hg' gcmgaql_ng qﬂp@@m 14 \Qllp_erelrhﬁ_ lis = prop)(le_ dikop’uonally urther
substituted-by PERK, - (L") an( ORK, - (L')m S(O ORK,

% ﬁ?%?%’éﬁlﬁh 4. vitiehein r‘i7§(1o>(‘Q|BkC(O)lﬁFl{9R9 ﬁhcﬁ@@ﬁmarﬂmb form a ring

selecepzfrpm gjg)o'%slg Qetgrocy\é@lgrrgjln an%:e%ber h%@ogrﬂgg{re??a?os ﬁr]g contams 1-3
hetero@bmECSeleatek from b O @14 £3ngise ﬁ%wmmgna"y fb"r‘heF?“b%{

17. th& &ﬁfﬁf@unﬁlo“ EIRigers, wﬁ@élmealnﬁf&méﬂan;blear ardiRigs s@éc@dtﬂ@m plperldmyl
fromaziridinyl and. azetldlnyl L' is a bival ent

radi cal sel ected fron C3 alkylene)-, -(C3-C4
cl Oal k erani el Gh %Mhdﬁhl@ln&her substituted by 1-6
mrmm%%& Vk@ﬁéﬂ% {C3 (07! cyanoalkygene -, - -4

R’ cycl oaI kyl ene) - (Ca-C3 al kylene)-, -(d
18.  alThey bempeind(3-ady nickies 1H &t weiy Rl 5€r|5eﬁer5'emt5r Bﬁ%roar('gR4Is optionally
funhem%f}i%ﬁﬁed%?ﬁ%rra@cycl ylene)- (G -C3 alkylene)-; Rais

I Sk Ph I, C3-C7
. )TE? %Pglpf%‘iﬂd 8ﬁ 21|m g\sufﬁreln%yn% sglgétﬁyftoer fot )F/)I ;eny ( C3( e
cycl oal kyl ene) - ( 3- 12 rrerWer 'heter ocydl yI) and r(C3 C7 l

C cI oal kyene) -
fur ér |su stl ed)by <L 6|gr s I)te f lorn)oxo
ISI epeldenty 19710Nor, a N

phar maceutl cal |y agcept abI e salt, sol vat e or, hydr a,t e !

t here of . '23 The onp f cIa er in Bis
;nbs e co 0

i ml r
28 wherei Rlls selected roml 1 r,/ONNI N
<|NN:NON NN N'N =1 \\ \~ll NI e '
=N
T ey < OO O CC
p \Q a7y Wy ALY L/
= N
S
and

'is optlonally further substituted as by 1-5 R®.

20. The compound of claim 18 or 19, wherein each R® is independently -(LYm=(C1-Cs
perfiuoalkyl), C+-Ce alkyl, C2-Cs alkenyl, C5-Cg alkynyl, -(C4-Cs alkylene)m- -(Cs-C4 cycloalkyl), -(C+-Cs
alkylene)y-(3-4 member heterocyclyl) optionally substituted by 1-2 C4-Cs alkyl, -(L )m-halide, (L Y= CI1\1 -
(LY-CORY, -(LYe-COORY, (L) CONR'R), -(L")m-C(O)SR, -(L")m-OR", -(L Ya-OCOR, (L)
OC(ONRRY, ~(L)mNOz, -(L)m-NRR, -(L)mrNR MCO)R', (LY NRYCO)OR , ~(L)mrO-L- NR"R1‘ -
(LY)r-O-L-OR¥, -(L)n-NR-L™-ORY, ~(L)rSR, (L) SR, -(L)a-S(O)ORY, -(L)m-S(ONRRY, (L)
S(O):R", -(L")m-S(0)20R" or - A(L"«-S(0)2NRR¥, wherein each R and R is independently H, OH, C1-Cs
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NN ON NN SN N "N ~NJrrrr, NNNJ-NNN
INNNNNN N HNN NLI NI NI N15 and N NN
wa@a3o0oeihzs3conpound of of claim 22 or 23, wherei RCRIB1085/003975
seleced fromNLi) I ~~/1 INNNONJ ¢cJ\~" SNNN
NNNrrrrrrrrr r AN thx d ON Nan 20 26.
The conmpound of claim 22, wherein Bis -NH, R2 is
unsubstituted nethyl, and R3 is unsubstituted nethyl.

27. The conpound of cl aign-26, wherein Rl is sel ected
from WD 2006/ 072831 PCT/ | B2005/ 003975 -94 /ON/S N O

s Rl ot R A o
aziridinyl and ANM‘HN'I;M N aé:,iyglentmpc@gliselep@eq\[’om Q%]_-Ca-pﬁélelaeé-np@gﬁﬂcyslpalkylene)-, -
(3-4 mehBérMeRfocyonieas)gi RCRE; aiByisaekesCedcbaliofene)h—(Ce-ON cyclddikiNerel(C1-Cs
alkylenle)-,[\l-(éhl-\é)g,'gll&‘gﬂe)-lkgit\I membé\uheﬁrcﬁym’léﬂeﬂ- IE')\d -(I\N)ﬂf n"’l_?enNeNheterocyclylene)-(Q-03

alkylene)-.
21. The compound of claim 20, wherein each R® is independently halide or C4-Cj alkyl.
22. A compound of formula VI,
Ro
N AR
N 0
\ N—{
B—R?
"
R1
Vi
wherein:

B is a bond, -CHRY, ~O- or —=NH-, wherein R'is H or C4-C3 alkyl;
R' is selected from

N y N H H 1 J 1 3 N 1

1 1 ] 1 1 ) ' 1

1 1 1 ] 4 ) ' '
S A K O O e )
/ % N N N
<OIN> <\N lN/) <S IN/) N IN/) = N/) - N lN/)

] !
1 [}
NN N% <N “ X = N

ey W) ) I
N N,\NandNN,and

R is optionally further substituted by 1-5 R®;

R? is unsubstitued C-Cs alkyl, Ry is unsubstituted C¢-Cs alkyl, or R® and R® form a ring selected
from unsubstituted cyclopropyl and unsubstituted cyclobutyl;

each R® is independently R,

each R* is independently -(L1)m-(C1-C6 perfluoalkyl), C1-Cs alkyl, C»-Cs alkenyl, C2-Ce alkynyl, -
(C4-Cs alkylene)y-(Cs-Ca cycloalkyl), (C+-Cs alkylene)-(3-4 member heterocyclyl) optionally substituted
by 12 C4-Cs alkyl, ~(L")rhalide, -(L")m-CN, -(L)mrC(O)R" AL)ar-CO)ORY, (LYr-C(OINRR), ~(L )
C(O)SR., <(LY)m-OR¥, ~(L)=OC(O)RY, -(L)m-OC(OINRRY, ~(L")n~NO2, (LN NRR, (L) NRYCO)R, -
LY-NRYCO)OR , -(LN-O-L'-NR*R, ~(L")y-O-L"-OR, (LY NR-L-ORE, (L)Y, «(L)m-S(O)RY, -
(LY SO)ORY, ~(L)mrSOINRRY, -(LN)r-S(0)2R, (L") S(0)20R" or -(L")n-S(O).NRR®, wherein each Rl
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Ol "Nl ~N Nand ON 29. The conpound of any of

claims 22 to 28, wherein Ra is selected from
weceywlam3opyl ene- phenyl , - cycl opr opyl ene- ( 5- 1RCTEB1965/003975

het eroaryl) and -cycl opropyl ene-(3-12 nenber

heterocyclyl), Ra is optionally further substituted

by 1-6 groups selected fromoxo and R'. 10 30. The

compound of claim?29, wherein Ra is selected from\ N

NN.~ .is .-a; .-11 .-#8-and , wherein the

stereochem stry indi cated herein represents that the

two substitue ne gr en

o o RSB 5L, L, BT, B3 o g i
forms g Bdunesbeieing é@l@zﬂedffﬁomzw@v' anfipzegidinylglq is W\@'%Hﬁﬁ%?ﬁ!ﬁ%ﬁ’ from -(C+-
C, aliiledd)n 3 -oph@tiehlyichble $3-€ medbbe hetstocyglylemgH, C a{0a€s hadkylena)-(Cs-Cs
cycloaqugr(e ?@stci gr S oPﬁe? I% Htg alk% et %1@%'“@&“6%3@%@%& h&erocyclylene)

cent opr opyl ene” group. :
and - (%6%88?7&6%?°3PWH‘?31(%1'Q7F|R e’ NR3 NI N- Ra HN Rb

RR® b | selete r feinn :—(WAS72 OB BAIRIEIRPhe MG T H EE20 OB Gl g g (6- 129 grember
heterdaryl) S (@ab rb@sloml@bm)-@ 12 mdpberO hetefdtyclyl) Wielr gCRCRicydicalikdpbr@)-(Cs-Cra

cycloai%lﬁ % T tj%all’y ijfﬁgT Jsh%n%gbﬁil ﬁggﬁqﬁ%%ééﬁ frcM clxo Iélncf Rx‘é\lld~| ~N

+ egchip igigeepgndently Apr 1O N N N ¢cX NN N~ N NON N N NNN / N
oramehhdeNlcallylaccbptéblehltJstaNOf\hdeTeNl'\d\B O . N IN N/ANN I N~ |

23. T 1 confo@iaichs Mai 22, @ikiekin BRE oS, RO R!UnSbBktltvd téthfl,Ad R® is unsubstituted
substituted by 1-5 R5; R2 is unsubstitued Cl-C3 al kyl,

meiyR3 i s unsubstituted Cl-C3 al kyl, or R2 and R3 forma
24, r|Tth%f@P@@t°é@a'mf2?eh33uﬁ%€Lﬂ%'f|'$%ﬂ%§i§dg%l opropyl and
umsubstltu,t ed cycl obutyl 10 Ra is selected frbm !

P(L )%E@:ﬁl%c Iclgal f) geﬁg iL; tmez%gﬁ/: nbe&/\l/\N

st er of eNei n NS a bi vaNent r
sel ected from - (C1- c3 al kyI ene)-, - (C3-C4
cycl oal kyl ene);-, (Cl al kyl ene) i( C3- C4

S GRS S b ' T O,

~N
N/).

25, The compound of of claim 22 or 23, wherein R' is seleced from

]
]
O N O
4 N
ﬁ\;@ ap

N"  and N™
26. The compound of claim 22, wherein B is -NH-, R?is unsubstituted methyl, and R? is unsubstituted

methyl.
27. The compound of claim 26, wherein R' is selected from
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-0-, -(C1-C3 al kylene)-O and -O (C1-C3 al kyl ene) -,

and Ra is optionally further substituted by 1-6 groups
weebmtogz3irom oxo and R'; 15 Rb is -(Cl-C6 al kptemedons/003975

NRPRg, wherein each RP and Rq is independently H,

C1-C3 alkyl, or RP and Rq fornms a 3-7 nenber

het erocyclyl containing 1-2 heteroatons selected from

0O and N, the said 3-7 nenber heterocyclyl is

optionally further subste4uted by 1-3 groups sel ected

fromhalide and C1-C3 alkyl; each R5 is independently

R'; each Rx |s |ndependently (L1) mgC1- C6 '

perflu aI Cl- al kenyl '
O 20 (e oy e O ey ’O”“

optlonally substltuted b 1201C3a1ky| (Ll)m
hallde -(L1) m CN, (Ll)mC(O)Rk -:(L)mC(O)CRS

1

N L1)m G Q) NRKRL, O}\ISR/\\ SN
N M)m GN- (L ,\(“L) NOR, h‘! ! )
1)m\| N (L1 )C(
- (L1) mO L1- NRkR' - (L1) rrOL “OR k, -(L1)MR -L1-
[(L1)nBRK, -(L1)mB(O Rk, - (L1)mS(O) ORk, -(L)m

Z NR Rk, -(L1)nS(0 2Rk, -(L1)m S(O20Rk or -(L1)m
N QﬂZNR” Rk, wherein each R 25 and Rk is independently
H"~ OH Cl1-C3 al kyl or Cl1-C3 perfluoroal kyl, or R and
28. RI«h@ébntpbewdsmaﬁEmmistwr&@erR isfseleptsd #on8- 4 nenber ring
sel ected from aZ| ridinyl and azetidi nyI L1 is a

- b| val ent adl I ec—t ed: from 1 al k I- ene) -,
L |4;J| ) I P l PN
Ncycl oal ky'}l ene -, - -4 on oal kyI ene -(Cl- : :
al'kyl ene) - (Cl C3 aI kyl ene) - (3-4 nenber

grocy kene)- and -(3-4 rrerrber
he roc cI Iene) (Cl-C3 al kylene)-; and 30 each mis

I%ﬁ‘@ 0 or 1; V\D 2006/ 072831 PCT/ | B2005/ 003975
hglg(? 3?%00{.1{13 Y r rmc r%gnl-l & to ¥8 %&%P\t@% %Ie%\%h tfrom %}c%%ﬁyle‘% phenyl

e 0
cyclovsopyrezae (5R83 BREbYrhEetea o ﬁnct ha>t°'°eeh¥'%‘et(% 1% r'i‘éeme prprgovgyl. R° s
optior@il fudder supstiniterbyats grdups egectedifrom 8xo an@®8 conmpound of
30. Cl7@b %rﬁ&und’ﬂ?@l&.ﬁi 73 et RIRdd frsmno | ess t han 90%

enant | orrerl cal pure 5 regarding the S chj
cente T conpou of any ncl ai ms N
Wn B |$¢ substiuted net hyts /an
IS nsubstl ed meth 36. Th onpound of ai m
wher Rl is _ﬁct ed f} I NI <x NI NNN
2 D X> <2 2 N-N N 0 IN/ I* h
QCN HN'NJ NN J N~ 10 N N and 2R N 37 The Wherein the
steremn&p@ttynuddmedcﬂemlrmeatasemmmtemmtvwalsub%ltusreis etthe @ydareenylptengroup are

translIylls%ptl\?lbn‘éllyll\flurh*eﬂﬂbétltd}édw116 gidipEselecteld fromotd@Nd RON N N N N

31. The compound of claim 30, wherein the stereochemistry indicated herein represents the absolute
stereochemistry at the carbon centers of the cyclopropylene group.
32. A compound of formuia VI,

0 Ra
L {
Rb
VIl

wherein;
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30

Ol ININ Nand ON 38. The conmpound of any of clains

32-34, wherein Bis -NH, R2 is unsubstituted nethyl,
wandeR328438 15 unsubstituted nethyl. 39. The ceapaB2nds/003975

of claim38, wherein Rl is selected from\ o ININ\ N

CNNINNN- NI <ST I OI" NNNI ONNNNSN °

NJ ND NJ NN4A~-NFfW N501 NN'N~ N I/ HNI NjJ

NJ NI NJ ~-NI NI, and 40. The conpound cl ai m 38,

wherein R1L is sel eced fresm WO 2006/ 072831

PCT/I82005/003975 -97 N S N<NIT \N/NI ~NI ~NCN

NSNHNNNN
m%%d HF14 —O- éyi-g,d%rgwjﬁxsﬁorc C3a"1€ylc| ai ms 32- 40,
wiRe issplpcterroms sel ected from - CH2- N(CHS)CHS CH2NHCH3,
CH2NH2 and pyroIIyI 5 42 , The conpound of any of

cI ai ns 32 41, seI ec ed f rom phe Q’Zl
mﬁer r II 1%a et ro ycI J\
e oal onal her [ tut )

1- 6 groups sel ect ed from oxo and Rx! 43. A

phar maceut i caI ~co SI tion corrprl Si ng 'a conpound o:f :
ST AP C SO Sy v gl )
r}co SJ,ng o ound® a offle Iams P
1 42 ald & 10 haNnmaceut i dhl Iy accepfabl e T4rri etr) ,
1 45. A nmethod of treatl ng a manmel i an di sease, condl ti on !

/\rred| ate pr ot ej nase ri N
dm ni Fﬁ/xng to B\ meuu qu) d‘bept bI | /)N
rmunt conpo % aIt e of N™

of clainms 1-42. 46. The' met hod of claim 45, wherein
the rramml i an di seask condi t i on is tunor growth or

e N fer *N47. A method of
k):gb‘la n |tp)e ct||V|,yy ofl.a_lbrof ei n ki nase,
r|S| g bont acti Y tae pNot & n,addnase with an

fi_@xsconpound, or phar rraceutl cal y
'sgﬁé%wﬁémﬁe sa?méd&w\a/\gf

uq,ﬁéttl%%] Qﬁfa ¥| %% |ﬁ+1r1§ylf)st|@%é rCé“Cﬁ allqﬁ e pr %r%d R3]for a ri g selected
from ursutatltﬂé«wcppromwaami uR$uRstifued cyglgputyls 30 35 40

R® is selected from —(Lz)m-phenyl, —(Lz)m-(5-12 member heteroaryl), —(Lz)m-(Ca—Cm cycloalkyl),
and —(L?)m-(3-12 member heterocyclyl), wherein L? is a bivalent radical selected from —(C4-C; alkylene)-, -
(C3-C4 cycloalkylene)-, —(C4-Cs alkylene)-(Ca-C4 cycloalkylene)-, -(C3-C4 cycloalkylene)-(C+-Cs alkylene)-,
-0-, ~(C4-C3 alkylene)-O- and -O—(C4-C; alkylene)-, and R? is optionally further substituted by 1-6 groups
seleted from oxo and R*;

RP is -(C4-Cs alkylene)y—NR"RY, wherein each R” and R" is independently H, C+-Cs alkyl, or R
and RY forms a 3-7 member heterocyclyl containing 1-2 heteroatoms selected from O and N, the said 3-7
member heterocycly! is optionally further substituted by 1-3 groups selected from halide and C+-Cs alkyl;

each R® is independently R*;

each R* is independently -(L1)m-(C1-Cs perfluoalkyl), C4-Cs alkyl, C,-C¢ alkenyl, C,-Cs alkynyi, -
(C4-Cs alkylene)n-(Ca-C4 cycloalkyl), -(C+-Cs alkylene)n-(3-4 member heterocyclyl) optionally substituted
by 1-2 C1-Cs alkyl, -(L)erhalide, -(L"eCN, «(LNmCO)RY, ~(L"m-CO)ORY, ~(L)m-CONRR, -(L")-
C(O)SR), ~(L)-OR¥, «(L)m-OC(O)RY, ~(L)mrOC(OINRRY, ~(LY)"NOg, ~(L)-NR'R), «(L")m-NRICO)R', -
(L)e=NRYCO)OR! , ~(L)m-O-L'-NRR, ~(L)-O-L™-OR¥, ~(L")-NR-L-OR", ~(L")-SRE, ~(L)m-S(O)R, -
(L) S(O)ORY, ~(LN)-S(OINRRE, ~(L)rrS(0)2R%, ~(L")r-S(0)20R" or -(L")-S(0):NR'R¥, wherein each R
and R* is independently H, OH, C4-C; alkyl or C4-C3 perfluoroalkyl, or R and R¥ on the same nitrogen
forms a 3-4 member ring selected from aziridinyl and azetidinyl; L' is a bivalent radical selected from -(C+-
Cs alkylene)-, -(Cs-C4 cycloalkylene)-, -(3-4 member heterocyclylene)-, -(C4+-Cs alkylene)-(Cs-C4
cycloalkylene)-, -(C3-C4 cycloalkylene)-(C4-Cs alkylene)-, -(C4-Cs alkylene)-(3-4 member heterocyclylene)-
and -(3-4 member heterocyclylene)-(C4-C; alkylene)-; and

each m is independently O or 1;
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or a pharmaceutically acceptable salt, solvate or hydrate thereof.

33. The compotind of claim 32, wherein B, R%, R® and the carbon that connects them form a S chiral
center at the carbon.

34, The compound of claim 33, wherein the compound is no less than 90% enantiomerically pure
regarding the S chiral center.

35. The compound of any of claims 32-34, wherein B is —O-, R? is unsubstituted methyl, and R® is
unsubstituted methyl.

36. The compound of claim 35, wherein R'is selected from

N\ \N NN\ N/ \N =z XN = N
&Ny jij“ o, ) )
: XN NN

and
37. The compound of claim 35, wherein R’ is selected from
' 1
1 i ] 1 1 1 |
1 ; H ' ] ! ! !
N 1 1
N NN X P N #
NP NS SN ¢ f N N N N
o S A S SIS AP G
) N 3 ¥ N N 1 N ) / 1 / 1 N ¥ N 1
] 1
1 1
(0] X S
N 4 N
O
N and o N™
38. The compound of any of claims 32-34, wherein B is —NH-, R? is unsubstituted methyl, and RYis

unsubstituted methyl.
39. The compound of claim 38, wherein R’ is selected from

<\]\/\) <’f) QI\) <f) f\/JN e N\/)N Q\Njw/\j

]
]
/N\ SNONT

and

40. The compound claim 38, wherein R1 is seleced from
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O
\ N/) and o N/) .

41. The compound of any of claims 32-40, wherein R® is selected from -CH,-N(CHs)CHs, -
CHpNHCHj3, -CH,;NH; and pyrollyl.

42, The compound of any of claims 32-41, wherein R? is selected from phenyl, 5-12 member
heteroaryl, 3-12 member heterocyclyl and 3-12 member cycloalkyl, R? is optionally futher substituted by 1-
6 groups selected from oxo and R*.

43. A pharmaceutical composition comprising a compound of any one of claims 1-42.

44, A pharmaceutical composition comprising a compound of any one of claims 1-42 and a
pharmaceutically acceptable carrier.

45. A method of treating a mammalian disease condition mediated by protein kinase activity,
comprising administering to a mammal a therapeutically acceptable amount of a compound, salt, hydrate
or solvate of any of claims 1-42.

46. The method of claim 45, wherein the mammalian disease condition is tumor growth or abnormal
cell proliferation.

47. A method of modulating the activity of a protein kinase, comprising contacting the protein kinase
with an effective amount of a compound, or pharmaceutically acceptable salt, solvate of any of claims of
1-42.

48, The method of claim 47, wherein the protein kinase is a PAK4 protein kinase.



