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heteroaryl, 5-10 trenbered hetﬁro ryl ﬁUbStltut edby 1 to 4 Rm 01:r03

| kyl, Cl- NbyN
e S I B ey

Rk and Rl are eac mﬁepé’ndenl‘ll y sel edi ed‘ from -

al i phati c, and 01- 03qerf| uoro-al kyI 10 and : Rm | s sel,ect ed
from hal i yd NOOMRKRI ' ORK

-00(0) Rk¢ - Q\I(ﬁ? 0)|Rk| J—SRkQ @ 0@ @g
0i - C3 per? udroaINyINn i $TTIN, N“or a ACe

accept abl e, salt, sal vate or hydrate thereof 151 n a partjcul ar aspect

of this enhodlnent'nlsllln anot he di th@pesent :
i nvent i off ep)%Nco G of @%NI I &%T\ mm'aﬂd
R3 are ea mgép\awbe sef!

-NH2, G -Ca perfl uoroal kyl, G'-Ca al koxy 01- 06 al'koxyal I' :

unsubstituted: G - C6 al} phatl c, ClL-C6 al kyl am ne, Cl1-Cl12 aI kyI Cl-012
al kyl sum Toar 2 Do sel ected from-OH, -NH2 and - ON,
03-Ci 2cy néﬁ lg)‘l substituted by 1 or 2 groups

sel ected from-GH, -N N'Ca -2 2R 5 leatippilly Tigtherustituted amyny 1-5 R°.
subst2bt uEved mbre partiaurar? e@ph(ﬁﬁ mads;&hmﬂyedf)k{mms pélioalky¥H2 -@ ARyl - SN, alkebyICE 2
al kynyl , cau@nyi2ct2al ekééﬂxda-oZéycﬁaH@ﬁ)t &t:Ué -SfkyIENe) ]139 e?anF h%{éFb% c%@loﬁﬁjﬁlg

from- e 1
060! Giubﬁulﬂta'% bzﬁ‘g CCa iyl o Yorhafice %th)m eS(le’ (§%1 %ﬁ@gﬁﬁ%d(w@f@[yéﬂ,r ,
and 5- 1dLbri-eﬁ‘5’é?Ped Rt Q0 ol J-OSEHEt i e BAONRRSt e hsNOp né )RR Rh er(Elin
any two MEDHACHI (Re-NBYeDH | w‘m LR} Qus-CHi0-0mf -0y NREY- OR, 6(L"),-SRY, -

at t aghed) Wpyofrdr m'g doped 4497 s ﬁ'f e@ﬁaﬁ% ‘)' ‘ESF 3d,m 4@ 'B'@“ 30

-OH, halv‘lh%%in eagm’&’ ancgi'ﬂg Jngépendqt O?I Cy- Ca pe or ENRG 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-Cy alkylene)-, ~(Cs-C, cycloalkylens)-, -(3-4 member heterocyclylene)-, -(C4-Cs




10 least one Rtm 02-Cl12 al kenyl, 02-012 al kenyl substituted by at

| east one Rm 02-012 al kynyl, 02-012 al kynyl substituted by at | east
one Rm 3-¥@ tseadesxed heterocycle, 3-10 nenbered het er oeyghgr005/003975
substituted by 1 to 4 Rm Ce-C o aryl, 06-C o aryl substituted by Ito
4 Rm 5-10 nenbered heteroaryl, 5-10 nenbered heteroaryl substituted
by 1 to 4 Rm 01-03 aral kyl, Cl1-C3 aral kyl substituted by 1 to 4 Rm
01- 03 heteroaral kyl, 01-03 heteroaral kyl substituted by 1 to 4 Rm
and 01-06 perfluoroal kyl; 15Rk and 8- are each independently sel ected
from-H -OH 01-06 aliphatic, and 01- 03perf| uor oal kyl ; and Rm

[ SéRi el ectaﬁ(gfrf @P&N%:!oglﬁylen )G't’ca-c R\g | 1:.03 IQr)eﬁzz% %Bégd
and 01-0 lﬁé’?’fc[yﬁ[ﬁ)oagfj R(§T4 megn er&etﬁ &t eééﬁ’ Cég{MIeye)aC 5‘{358}05?@ Ft{larly each

sol vat e o 'siifapeadenty hpifees£1-C20%h anot her enbodi ment, the present

i nvention pr owadaserammmeumdp@éenft@dcnu@saardvhéacdnipbuﬁdﬁaetﬁeiomiulam and R3
are eagh independently chosen from-H, halide, -ON, -OH -NO2, -NHZ2,
01- 03 25perfluoroal kyl, 01-03 al koxy, G,-C6 al koxyal kyl

unsubstituted 01-06 aliphatic, 01-Q% al I@m ne, 01-012 al kyl, 01-C12
al kyl substituted by 1 or 2 groups- d°from - OH, -NH2 and ON,
C3-C12 cycl oal kyl, cycl oal kyl su i Qx ;L or 2 groups sel ected
from-OH -N-12 and -ON, 02-012 N&Re12 al kenyl substituted
by 1 or 2 groups selected from-0H -NHY/and -ON, C2-Cl12 al kynyl, and
C2-C12 al kynyl substituted by 1 B’ 2 groups selected from-OH, - NH2
and -ON; 30Ring Ais selected from‘06 Co aryl, 06-Co aryl
substituted by at | east one R6, 5-10 menbered heteroaryl and 5-10
rrerrberedmgieﬁroaryl substituted by at |east one Rs, wher ei n any two

adj acent tQget her wt ons to ttached nma

forma f used g C}??é?ftb@%g(oﬁ gs?(5 » COr C’ZE\‘IQQG i) Gz g'@*ﬂ@ftﬁﬁe%ﬂyﬁhﬁeﬁé"”e %93‘
hal i d&® C@qyclaa@(msr@ez cyclaikg PRIt IRp# PR R'-QpCo pIRTIRE; Ce @ReNy! substituted by
OC( 0) Re, at NP one-RIMIRC,2 atkylMREATK, alkyNyIRLDSBULBY Rdat leadida¥ BY) & 2CmemiBRRd heterocycle,
-S(0) R, 339GhenB6Ed Réé?é‘oycle subStituted by gt leadf@ne RAs,- ?@F&mﬁ c,aéaeara%lcéabstututed by at

i ndepend ntI el t

at | east ?one‘%ﬁ?? § S%ﬁoara(ﬂm gh?ﬁ(he%em@%ﬂ? ute %Y)atlal?(afflonse %bcts“' f“ua{yg'g:d&/’
at | east aghwbyifuteddy aijaast %P Be AyP ! mE@EerEﬂl@fe&:IaWb ﬁ%ﬂ 51 msstopred) helgtoasy sugstituted
| east tondy EtflgrasOcme(RiZNharlein)anyﬂnp aﬂjhc@ﬁtzasaddﬂ!’le‘lwﬂh the bitnk touktidl tiey a@tatthdbesmay

one Rf, 3@ neihemedsdiatggocycl e, 3-10 nenbered heterocycl e
substi tut ed by gl keghl NG HloraQl; 20081 Yo ASLRROEN! . SHBSLILULEY

by at |east one

het er oar PPRsEY; Erifscriony Cabs plkonaion yasupgity 96101@63'&?‘%{13 k§}1l"36 9455"3'@65 Cy-Crz

ar al kyl sdshithaskeiculpiviad byl e igrogprselRited i@in--0B, -NBi and 68N.dl:10yd cyclo@ikyl,Ca-C1z

gﬁt (e:g sar %Hbﬁ*(y[ sﬁﬂéﬁftbd bit 26 2youpd sdIRRE ﬂ’rorﬁftﬁ-l ,BH, aﬁ(ﬂdCN Co-Gy2 alkenyl, Co-Cyp alkenyl
per f t ogethe t he Al

Crocoeer Lapanbly g e St BT S

t he same SHt Eff"‘f 'Pye1r°éﬁ?"’”*?ss';e'%%?d(i@f"ea""f NerAnA 3P de O—| -CN, -C(0)R",
100( 0) CRK, - ORDY siRkeRRfl TroroR-COBRKCONHEL OFRINR RGO SRIFIRR®, and -S(0).R"
- Nf) Rk) O( 0) R R®is SEted-iomR°ROH, hali®, %ml?k@)ri}l%(?bky Lo (oMERELE omldesﬂl I(or«;“
subst g u rBHRe. 0 cl oa

b RY bﬂiz, tl RSINFBREN D%: cgh ]@-&cﬁd)ﬁ §r12 % o&l%dcé(% y y

substitute east, one
Subst i tutd b B T GALE" SR EsReera i eehr] i1 Cricooth 5B wéwbsﬂtuted oy

subst i t utblgashynear’, Gsaswyclontial, gz ercipgkyheuisites by et least oty G Craalkemy, C-Cra
menber ed aRétyedupsitdd dy atibst brielR ex)-dayaldingt, @4, RkynyOLn Gkbdak ¥l 1easd e (B-10

aryl sub hné’r&tﬁ%t&?&é did, 9 161 mBﬂBeré h%gro mgﬁsﬁgle@ﬁ}a?[egﬁ&yé R C3: O’L%rﬁ@ Eu?ld
15het er oa élg { % kyl, 01

ot el Bt o 0% e e O e e Gy o o
substit ut'eté'éf w9 R, GCspralyl, Cafrel Ay Gupsituter Ly rab dgaktyane Hftkcwf-‘nd“eRPa@lkﬂ €e@h
i ndependeagatiostalrye bubethael HyaDeast die R GhY ¢, peucidaiava Rl dhd RENGheBar-vitB the atom

to which they are aitached, form a 3 to 8 membered ring; or R® and RY, together with the atom to which

they are altached, form a 3 to & membered ring;



30 | east one Rf, Cl-06 heteroaral kyl, Cl1-C6 heteroaral kyl substituted
by at |least one Rf, Craw aryl, 06-Cl0 aryl substituted by at |east
one R5, 5-#® mesrbrsad heteroaryl, and 5-10 nenbered het eceaBys/003975
substituted by at | east one R5, wherein any two adjacent R5 together
with the atonms to which they are attached may forma fused 4-7
menbered ring; R2 and R3 are each i ndependently chosen
from-H halide, -CN, -OH -NO2, -NH2, C1-03 35perfluoroal kyl, 01-C3
al koxy, C1-06 al koxyal kyl, unsubstituted 01-06 aliphatic, Cl-06

al kyl am ne, Cl1-Cl2 WD 2006/ 072831PCT/|1B32005/003975 - 9 - al kyl,

C1-012 al kyl @ulbal,lmdﬁ% Y wk ézvne?orgrﬁgemsm%@lla&g&%Lgneén %ﬂlch <&

and - ON, el kyl ey,

groups sef& éj r om’ gé{? OR%QR ﬁé&ﬂ%%% d\?g?%{)i( é)ROI%O)ﬁk Cr
al kenyl &&6’ Lﬁwfaﬂ‘!'&fybsi'f%?# byatdqagh ppe Rs: &a&q%ﬁpaﬁv'&nm@moaﬂmwbsaw by,
C2- 012 alerstnyd R, £ @Rer@l 2.-0cb kiyemyllsuisstitaisd byt atticast oby/R™, 0p-C1, Alkgy0OPSs, alkynyl
sel ectsed sﬁblétﬂtli&d-kﬂd,t leadNbi%e EMel1a %beﬁe’dh&eﬂo@cl@@ RAGhSekl MRbGele slkfiuted by 1

ha' | de, d%% ﬁé?)l &t ? 9 MB" R™,5 dﬁ%@%‘r@&’hﬁem o %:\;%mgeréd
Rﬁﬂﬁbﬁi g 1 ot fenfetk Pfﬁlkiée%% # suhatittad L=>12 ta| 4 ', Cr-Cs

01 012 ahgisrparadlirh &4-C4 heteragraiyl seitstithtediayt 1 to s8R COGpEhRrealg] oal kyl |

C3- 012 cycl oaklend Rsuhath hdspededny sedctel @6 tH, ang oRE, alighatid 3 Cﬂ»ldéf‘é?ﬂﬁbroal I

02- 011 abdgenyl substitut ed by at | east one Rf, 02-012 al kyny (?

al kynyl substi rrtut

heterocycl e, ﬁ% &F @ﬂd%m'cg\gfégg %8&93189%'?{%;@ 07 'eQS{OIR a0z

Rf, 06- CNRBr (R)Qf) t8RY PIOB SRR Land §+Byperuorbadeist one Rf, 5- 10

menber ed het en@arZydars 5-10 nmenbered heteroaryl substituted by at | east

gnf‘ Rf, %iﬁh%eeu%ﬂﬁ@ce@fa@é@ﬁl soﬁétlbﬁltﬂ Elljr%ﬂ?retgﬁ’ dat) letaslt On? Rf, Oer 06
et er ara Yy upstitute y a eas One
and 019 6 perl?ﬁggnlcm %g%c%f%meﬁ]boaf d‘l?ﬁ 1t

together with the atomto
whi ch t hey ar'B2nofesgphagiment dhepregent inveytien RRyidpes rPeund gfformgialich R

whi ch may be the sane or different, isRelected from halide, -C]-l,
-ON, -0(0)1kk, - 0(0) ORk, C(O)NRkI?“I 0x0,.Rr OR , -0C(0O)R", -NO2,
-NRKRI, -N(RK)O(0)RJ -SR', -S(O)BK

3 2R ,201012 al kyl, 01-012
al kyl substituted by at Ieast on cycl oal kyl, CC
cycl oal kyl substituted by at | eas 01% al kenyl, CC
al kenyl substituted by at | eastpyne Rm 02- 0 kynyl, 02-012
al kynyl substituted by at |east qne Rm 3-10 nenbered heterocycl e,
3-10 nenbered heterocycl e substd by 1 20 to 4 Rm C6-010 aryl,
[

C6CI 0 aryl substituted by 1 to éRiRw) 5-10 nenbered heteroaryl, 5-10
nmenber ed heteroaryl substituted to 4 Rm 01-C3 aral kyl, 01-03
aral kyl substituted by 1 to 4 Rm C -C3 heteroaral kyl, C -C3

het er oaral kyl substituted by 1 to 4 Rm &nd 01-06 perfl uor oal kyl ;
Rk and Ryhessire each independently selected from-H,

01- C@@' i phat irg, anarw 8 esé’h m@JpLAoea chkégwfmman m&@iléﬁg fr\rfomm@ﬁ
26 NRkR?ferﬂuokE k I%Z(y %#}; a’lkog%%\‘wgsubsgtﬁgg salg{'ﬁac ci alkylamme C4-Ciz
a

Cl- C3per¥hi& fubstw by 1 ofgaspHPe PRiectee N -Q, -Nifa pnct10. Beif ie@/eipAkyRG»-Ciz
groups tdyabaligr sibsitutesi b @ Gr 2l pogetskiyctdddroRl -OBy -BHE AASEN, EX@paieay, btgmu alkenyl
ni t rogensubameqed} ﬁ&dz sgwhssugeaec&em&nsandwﬁdla &N, e, -c120£||£%ﬁ
fused.4 subs gg% g?or 'ﬁ% ecte?ﬁ? 235'?%' eu ﬁﬁcl y acceptkgwP gﬁ_?g
sol vate or at 8 19 Y 'E}ﬁ’% di ment, the present
i nvention pr (ﬁﬂgd‘e§ Sﬁe%ﬁﬁ@&v&ﬂfﬂsf%ﬁm#fﬂ sypstituted Pihasiaasirone R°, 5-10 meRibeieg
chosen fhretmanGet) R10 mBhilyciRateroadr Dbdituakly lat lefdl o172, wlekei ary Was hdjdcetit &
by at | eggenePih ¥ atonfsld it Q@Iaﬁaehed rpa%&%%ffsx&i ala,%a/elred%. pstituted by
at | east one F.2a kenyl en % pat
| east one Rf RE%ZS %%5 ky n?{ hh'ﬁ’? 2 CZC}’)E n@’&P)Ozﬁjbg{q)‘%éLﬁ ((86}2% P@ast
30  OC(O)R®, -NO,, -NHR®, —NR° (ROC(O)R?, NHC(O)R° -8R’ -S(O)R’, and -S(O):R",
R% R, and R are each independently selected from C¢-Cqz alkyl, C4-Cy alkyl substituted by at
least one R’, C3-Cyz cycloalkyl, Cs-Cyp cycloalkyl substituted by at least one Rf, Co-Cyz alkenyl, Ca-Cyz



20 to which they are attached, forma 3 to 8 nmenbered ring;

each Rf, which may be the sanme or different, is selected from hali de,
-OH, - ON, wol@hlgess1 C(0) ORK, - C(0) NRkRL, 0x0, -ORK, - OGt@)osoodkR,
NRKR1, - N(Rk) C(O)RI , -SRk, -S(0)Rk, -S(0)2Rk, c012 alkyl, G -C12

al kyl substituted by at |east one Rm C3-Cl2 cycloal kyl, 03-012

cycl oal kyl substituted by at | east one Rm 02-012 alkenyl, 02-012

al kenyl substituted by at |east one Rm C2-Cl2 al kynyl, C2-Ci12

al kynyl 25 substituted by at | east .ane Rm 3-10 nenbered heterocycl e,
3-10 nmenbered heterocycle substituted by 1 to 4 Rm C6-Cl10 aryl,

C6 C| a ar 0 r oar

e L B el Lo o Spc AV gl g a0 g
ar aI kyI wﬂgm W%V%ys -10 pgmbpredife wc@mﬁ@v Ryt lgpskone, 3 (5330@@@ Ce-Croary!
het er oar alifeijthted byoa tidabtudne dk', 5y10 IntembéraRngteraamd, 8010-rignbered hibteroarg aslibstituted by at
Rk and Rleaatr @¥ea€, rCJOQd#EEH@n@@E Ldeikp ehueBiued bl r®Masttdne FOHE,-Cq heteroaralkyl, C1-Cs

CL Cagy | aghi Gy AR, &% G 98 981 &0 per AR 3y BEGEE LG e tom
Noz NRW*""“N’FW ‘?ﬁkfwma%ﬁléme"@tfe‘jfm@ -S(0) 2Rk, and Cl-03

per f | uor oal ky#ach &havhich madn thehsmat @ ifierefit, amyleetmfr@dpa@enOHR@Ngrcaaﬁé
that ar ecf@cb)ba'c heyo)Nekk i esd, |-BR' codh)rE-ROL SN N(R'@E‘(OWI-BR‘F\ SO} - S@RRY, Cr-
oxygen af&d 1%1éa1|&f%5'stlﬁl?eh@n§ﬂ!éa%ftfﬁ9% Fi@-d? ﬁt{%ﬁ(yln@ 12&5@@1 Jubk%?&@d%y 4t

nmenber ed eut | f%

e A Ctp ARG B G BT R e B RGeS ke o daral .81 ey
enbodi mesbstitutmibyj et leass precte 819 memberedhRigrocycle G- (7) MgArRared heterocycle ebRiRARIbY; 1
and Re i % $eext®oanl,r oo,y Qludtitakd vy 1 ttﬂﬂ.REl‘Qmahéﬁ)HereS wbtsroary$-ed mbryibeddd

| east On‘ﬂetﬁ%arylgébsf&tjat%d %CJ fAk W" c,-@ Q}aﬁ( Sr)ﬂkyl %h’é&ﬁt&tla& lﬂ& thobcy Rat C-Cs

| east on any |tu by at |'east
one Rf, er@iﬂ(‘%ﬂ;ﬁ“ﬁ%ma&aﬂ%s a1| t@% ﬁbs’itpe at | east
one RIS |n son® se#Boe ??Eh't‘%epefﬂa“fb’§e'%€éﬂdéfefl‘e'ﬂ -@H, &ncefgﬁe*raawt&? -Ca ggtporoalkyl
cycl oal kghd substituted by at |east one Rf. In some 40 enbodinents, Ra

i's selected fgrogygatek @bh RMYE, -oRNEN,CY© F@pb@gdék @uhﬁ'tai bt esk'pcadri, m@t

one R | Q0 iR kBZO 1.0 embodi ment s,
is sel ec'?hé%ﬂf rényégoﬁﬁ @é %@ﬁ %ﬁ andcb‘s 3%% 43 lecyycl opropyl. In sone
enbodi neRt %phaﬁé"c?%ca%q‘:é@f sglf W@t"hwra%'d“e@f hyI substituted by at

| east2one Rf . Inkmtisoersbodimoudhamresest, invRdion wow@dga conpaurgionfermaiatibdi ment s,
Re i sCH3I n sone enbodi nents, Re |s selectzgd fromethyl and et hyl
substituted by at least one R In sorg e snents, R8is . In sone
5 enbodi nents, R8 is | NC NN HagHa sonf enmbodi nents, R4 is
In some enbodi nents, Rl is selected\ menbered heteroaryl,
and 5-10 nenbered heteroaryl substi y atrieast one Rs. In sone
enbodi nents, Ring Ais 5-10 nenber®d heteroaryl. |In sonme enbodi nents,
Ring Ais 5-10 nenbered heteroaryl stitut ed by at | east one R5.

wherein:
R? and R® are each independently chosen from -H, halide, -CN, -OH, -NO,, -NH; C4-Cy

25 perfluoroalkyl, C4-C; alkoxy, C+-Cg alkoxyalkyl, unsubstituted C4-Cs aliphatic, C4-Cs alkylamine, C4-Cq2
alkyl, C1-Cyz alkyl substituted by 1 or 2 groups selected from -GH, -NH; and —CN, C3-C43 cycloalkyl, C5-Cyz
cycloalky! substituted by 1 or 2 groups selected from ~OH, -NHz and —~CN, C2-Cy alkenyl, C-C» alkenyl
substituted by 1 or 2 groups selected from -OH, -NH, and —CN, G»-Cyp alkynyl, and Co-Cis alkynyl
substituted by 1 or 2 groups selected from -OH, -NHz and —~CN;

30 Ring A is selected from Cg-Cyp aryl, Cg-Cyg aryl substituted by at least one RS, 5-10 membered
heteroaryl, and 5-10 membered heteroaryl substituted by at least one R®, wherein any two adjacent R°
together with the atoms to which they are attached may form a fused 4-7 membered ring;

RS is selected from RS, -OH, halide, -CN, -C(O)R?, -C(O)OR®, -C(O)NHR®, -C(O)NR°R?, -OR®, -
OC(O)R®, -NOs, -NHR®, -NR°R?, -N(RI)C(O)RY, -NHC(O)R®, -SR°, -S(0)R", and -5(0)R",



10l n sonme enbodi ments, the 5-10 menmbered heteroaryl is selected from
pyrrole, furan, thiophene, oxazole, thiazole, pryazole, pyridine,

pyrim di newo%bd?&&:ts@e i soqui noline, purine, tetrazole, nd
carbazol e. In sone enbodi nents, the 5-10 nenbered hetergg?);ﬁzehg)ﬁwﬁ

substituted by at | east one R5 is selected fromNC 15 WO
20061072831PCT/ |1 B2005/ 003975 - 12 - In sone enbodi nents, the 5-10
menbered heteroaryl substituted by at |east one RS is selected N F3c
N SMe CNCI C5In sonme enbodi nentsg-the 5-10 nenbered het eroaryl
substituted by at | east one R5 is sel ect ed NNN Cl AW LNI H2, and

Cl - ANKOPr, - - I,n sone enbodi nent s, e 5- 1% n‘gper Eer a
substituted by 51* apdR e %?ﬁ'é‘“ﬁ@’ei’%e“@’eﬁe@g? RGN ﬁ%\l 6\3 gt ‘f\%/t
H I NV . Na#lo@ R, C:-Cy cycloalkyl, Cs-Cqa cycloalkyl substituted by at least one R, Co-Ci2 alkenyl, Cz-Cy
alkenyl substituted by at least one R', C»-Cyz alkynyl, Cz-Cr2 alkynyl substituted by at least one R, 3-10
membered heterocycle, 3-10 membered heterocycle substituted by at least one R\, Ce-Cro aryl, Cg-Cyp aryl
5 substituied by at least one Rf 5-10 membered heteroaryl, 5-10 membered heteroaryl substituted by at
least one R', C;-Cg aralkyl, Ci-Cg aralkyl substituted by at least one R', C;-Cs heteroaralkyl, Ci~-Cs
heteroaralkyl substituted by at least one R’ and C4-Cg perflucroalkyl; or R® and RY, together with the atom
to which they are attached, form a 3 to 8 membered ring,
each R', which may be the same or different, is selected from halide, -OH, -CN, -C(O)R", -
10 C(O)ORX, -C(O)NR'RI, oxo, -OR*, -OC(O)R¥, -NO,, -NR*R), -N(RYC(O)R, -SR", -S(O)R", -S(O),R¥, Cy-
C1z alkyl, C4-Cy, alkyl substituted by at least one R™, Ca-Cy» cycloalkyl, C5-Cqz cycloalkyl substituted by at
least one R™, C,-Cy; alkenyl, C3-Cyz alkenyl substituted by at least one R™, C»~Cy2 alkynyl, C2-C12 alkynyl
substituted by at least one R™, 3-10 membered heterocycle, 3-10 membered heterocycle substituted by 1
to 4 R™, Cg-Cyg aryl, Ce-Crp aryl substituted by 1 to 4 R™, 5-10 membered heteroaryl, 5-10 membered
15  heteroaryl substituted by 1 fo 4 R™, C~Cs aralkyl, C+-Cs aralkyl substituted by 1 to 4 R™, Ci-Cs
heteroaralkyl, C1-Cs heteroaralkyl substituted by 1 to 4 R™, and C1-Cs perfluoroalkyl;
R*and R are each independently selected fram -H, ~OH, C4-Cs aliphatic, and C;-Cs perfluoroalkyl;
and
R™ is selected from halide, -OH, -CN, -C(O)R", -C(O)ORY, -CONR'R!, oxo, -OR", -OC(O)RY, -NO;,
20 -NR'R), -N(RYC(OIRY, -SR¥, -S(O)R¥, -S(0)2R", and C-C; perilucroatkyl;
or a pharmaceutically accepiable salt, solvate or hydrate thereof.
In another embodiment, the present invention provides a compound of formula IV,

R
H ¢ R
N 3
s 0
N\
\ N
HN—TR?
"
R1
v

25  wherein;

R' is chosen from -S(O)R?, ~8(0)2R®, C-C1z alkyl, C4-Cyz alkyl substituted by at least one R, Cs-
C12 cycloalkyl, C3-Ciz cycloatkyl substituted by at least ane R, C-Cypalkenyl, Co-Cy, alkenyl substituted by
at least one R', C»-Cyz alkynyl, C~Cyz alkynyl substituted by at least one R, 3-10 membered heterocycle,
3-10 membered heterocycle substifuted by at least one Rf, C4-Cg aralkyl, C4-Cs aralkyl substifuted by at
30 least one R, Ci-Cs heteroaralkyl, Cy-Cs heteroaralkyl substituted by at least one R, Cg-Co aryl, Co-Cro
- aryl substituted by at least one R®, 5-10 membered heteroaryl, and 5-10 membered heteroaryl substituted
by at least one R, wherein any twa adjacent R® together with the atoms to which they are attached may

form a fused 4-7 membered ring;
R? and R® are each independently chosen from -H, halide, -CN, -OH, -NOz, -NH; C4-Cs
36 perfluoroalkyl, C4-Cj alkoxy, Cs-Cs alkoxyalkyl, unsubstituted C4-Cs aliphatic, C4-Ce alkylamine, C4+-Cy2



OHO, and In another enbodi nent, the current invention provides a
conmpound of forrmula VI, R2 0 B-Ra VI wherein: Bis a bond, -CHR -,

-0- or -NHwowhedesn [2° is Hor Cl-e3 alkyl; Rl is sel eetgghobs/cgaAl
Nl NI ,andN, and Rl is optionally further substituted by 1-5 R5;

15R2 is unsubstitued 01-C3 alkyl, R3 is unsubstituted Cl1-C3 al kyl, or

R2 and R3 forns a ring selected fromunsubstituted cycl opropyl and

unsubstituted cyclobutyl; - 14 - each Rs is independently R2; each

Rx is independently -(1-1)m (CQ-C6 perfluoal kyl), 01-06 al kyl, C2-C6

al kenyl, 02-C6 al kynyl, al kyl ene)m (C6-04 cycl oal kyl), -(01-03

al kyl ene)amyl §1-da2£@m@srt.tua@bﬁ a@gguyéeeleaeé &d?d"-@h' mg%%uté&l@&y@éu@ B-Crz

G C al kyI )sﬂ%s |fae y:l.o Ifr'ok R 540 (C1a 2lkenyly CesG1z alkenyl
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40) m OC( @)JMURR bm_*llt)r Wseleq from NR[—R@II@( defN C;-Cﬂ akynyl and 02-012 alkynyl

(1. 1) m N(sBbiQEOPORr 2, groufelseptdlfroDr-OHENNFRIOR-ONAL 1) , - NRJ- L1- ORK,

4(10)1) 58 (S( 0) RKR® 1s sél&gtéd)frmBlé:g)dQ?KahdérlQﬁ) moﬁé*’o)d‘@bﬁkw(éﬂm@ frb(%():ﬁﬁ“ﬁ%R -
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and azet ilelishye; R',LG-Giscyelodiivl &-@mtycoalkil selistitsted by ttdehst grerR’,-GCslalkefl0B-Cro
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cycl on k%ﬁ%ﬁ@géers%g Q4|0 ene ?Q]Hé oﬁ{b@su stif) %Qﬁy Qfén% cne R, Cg-Cyparyl, Ce-Cigaryl
het er ocy cHoFfRA Y 2t éPﬁS@F @’Ftﬁrf’ v Q/P%r%sed(*@tfwalaﬁuwwgﬂéy at
Rk is sellesstes Rt 6nfe qr@l@l 033 Ce \reslkgaguistitutad &y - s Hesmly bne R G3sQypteroaralkyl, Cr-Ce
cycl oal kyHer@kik( Subkitutaetye kadn eriee?’, aad §-04 perifdeadik{@i/or R® and RY, together with the atom

cycloallrta(méhqa e?ealtgchgﬁmﬁsswrﬁg %alagl) and 403 07
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or hydr at@®. dkyeCeCeblkyl substituted by at Ibast aeeR"pasth c/baiityl, aSPeklodiy) dubstifited by at
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N- " NSZ2hnde 4 R", Cs-Cyp aryl Cg-Cyp ary! subst:tuted by 1 to 4 R™, 5-10 membered heteroaryl, 5-10 membered
heteroaryl substituted by 1 to 4 R™, C4-C3 aralkyl, C4~C; aralkyl substituted by 1 fo 4 R"™, C4-Cs
heteroaralkyl, C1-Cs heteroaralkyl substituted by 1 to 4 R™, and C4-Cg perflucroalkyl;

R¥ and R are each independently selected from -H, -CH, C,~Csaliphatic, and C4-C; perfluoroalkyl;
R™ is selected fram halide, -OH, -CN, ~C(O)R¥, -C(O)ORY, -CONR'R], oxo, -OR¥, -OC(O)R, -NO»,
25 -NR'R, -N(RYC(O)R¥, -SR¥, -S{O)R¥ -S(0);R", and C4-C; perflucroalkyl; and
when the atoms of any two adjacent R® groups that are attached directly to R! are chosen from
carbon, nitrogen, oxygen and sulfur, then said adjacent R® groups may form a fused 4-7 membered ring;
or a pharmaceutically acceptable salt, solvate or hydrate thereof.
In another embodiment, the present invention provides a compound of formula V,
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R
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|
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wherein:
R' is chosen from -S(O)R?, -S(0):R?, C4-Cyz alkyl, C4-Cyz alkyl substituted by at least one Rf, Ca
Cyz cycloalkyl, C3-Cyp cycloalkyl substituted by at least one Rf, Co-Cya alkenyl, Cz-Cy2 alkenyl substifuted by
35  af least one R, C3~Cyz alkynyl, C,-Cyz alkynyl substituted by at least one R, 3-10 membered heterocycle,
3-10 membered heterocycle substituted by at least one R, Ci-Cq aralkyl, C4-Cg aralkyl substituted by at



WO 2006/.072831PCT/ 1132005/ 003975 I n anot her particul ar aspect

of the enbodi nent, and in conbination of any other particul ar aspect

not inconswad A0se72831it -NH, R2 is unsubstituted nethyl pciR3B2085/003975

unsubstituted nethyl. Morre particularly, R is selected fromlll]I
l,12 /ON-.---4.-NS-...... 2*-. . NY% |1 _.4 .j1 ,j NO----"NN NS"..NN ,

N5 CC-N 0 andN I n anot her particul ar aspect of the

enbodi nent, and in conbination of any other particul ar aspect 10not

i nconsistent, Re is selected from -d¥<l opropyl ene- phenyl

-cycl opr opyl ene- (5-12 nenber het eroaryl) and -cycl opropyl ene- ( 3- 12

menber h'? gtroggﬁcy&%#eté%‘aréﬂﬁl e%kf I%K%gr%’ e IsHkEsLtUt%ﬁ bﬂa&qgats‘:g tF@Q: l&Y l Cw

groups sel ect ticu i'S se ec

from and ARhBPEifEdPRa "?F%‘f“@gc Refimempsred Asigroayh 2y %@F’éﬁ”ﬁerfe%b‘?mé%aéyﬁf@mw%f’t
the two dubiedst e, gvhenfemtametweymmptrﬂ%wbtemntume gioma fp which they afesitacRed hay
opt i onal Imfatisther menihsddirhgit ed by 1-6 groups sel ected from oxo and

Fe. Evgn ”Dreafpaﬁot hcldeaéécw’lndta%ﬂ&ﬁf'&i%gé}hﬁm smre/anamcﬁato@ﬂ N@remm OCs

e S e veb: Skt b e SRR el
i nvent i orfkyr @iyl Sabstt@ﬁ?bbbuh@ ZGfOUP&ﬁP'ﬁWdameI PH, -NHagnd ~CN, Ca-Crz cycloalkyl, Ca*Cm
2006/ 07 2 &gldakd shHBR GO0 B /doups deected Whnh -Qkh) eHRiand ~BN, iCs-Ca ahia’ryd £4-Cyz alkenyl
-CHR, -, soifuud by N 2 WARE SEiBotddt frdn-OH, A, Ceha CENALKY), iR, bRy 8£E.8 Gl
from 10 substitMed by 1 or 2 groups selected from -OH, -NH; and ~CN;
® is selected from RS, -OH, halide, -CN, -C(O)R®, -C(O)OR®, -C{O)NHR, -C(O)NR°R?, -OR®, -
OC(O)R", -NO,, -NHR", -NR°RY, -N(RIC(O)R?, -NHC(O)R®, -SR®, -S(O)R’, and -S{O):R",
R? R® and RY are each independently selected from C4-Cya alkyl, C4-Cqa alkyl substituted by at
least one R, Cs-Cyz cycloalkyl, C5-Cqa cycloalkyl substituted by at least one R', C5-Cy; alkenyl, C»-Ciz
18  alkenyl subsfitufed by at least one R\, C,-Cy2 alkynyl, C»-Cy» alkyny! substituted by at least one R, 3-10
membered heterocycle, 3-10 membered heterocycle substituted by at least one Rf, Cs-Croaryl, Cs-Cyp aryl
substituted by at least one R', 5-10 membered heteroaryl, 5-10 membered heteroaryl substituted by at
least one R, C;-Cs aralkyl, C,-Cs aralkyl substituted by at least one R, Ci-Cg heteroaralkyl, C1-Cs
hetercaralkyl substifuied by at least one R’ and C4-Cs perflucroalkyl; or R® and RY, together with the atom
20 to which they are aitached, form a 3 to 8 membered ring,
each R', which may be the same or different, is selected from halide, -OH, -CN, -C(O)R", -
C(O)ORY, -C(O)NR*R!, oxo, -OR", -OC(O)R, -NO, -NR'R, -N(RYC(O)R, -8R¥, -S(O)R, -S(O):R", Cy-
Cyz alkyl, C4-Cyp alkyl substituted by at least one R™, C,-Cya cycloalkyl, C;-Cyp cycloalkyl substituted by at
lsast one R™, Cy-Cyz alkenyi, Co-Cyz alkenyl substituted by at least one R™, Cp-Cyp alkynyl, C2-Cyz alkynyl
25 substituted by at least one R™, 3-10 membered heterocycle, 3-10 membered heterocycle substituted by 1
to 4 R™, Cg-Cyp aryl, Cs-Cqp aryl substituted by 1 to 4 R™, 5-10 membered heteroaryl, 5-10 membered
heteroaryl substituted by 1 to 4 R™, C4-C; aralkyl, Ci-Cs aralkyl substituted by 1 to 4 R™, Cy-Cs
heteroaralkyl, C4~C3 heteroaralkyl substituted by 1 to 4 R™, and C;-Cs perflucroalkyl;
R* and R’ are each independently selected from -H, -OH, C1-Cs aliphatic, and C;-Cy perflucroalkyl;
30 R™ is selected from halide, -OH, -CN, -C(O)R", -C(O)}OR", -CONR'R!, oxo, -OR, -OC(O)RY, -NO,
NRR!, -NRYC(O)R*, -SRY, -S(O)R¥, -8(0),R", and C-C; perflucroalkyl; and
when the atoms of any two adjacent R® groups that are aftached directly to R' are chosen from
carbon, nitragen, oxygen and suifur, then said adjacent R groups may form a fused 4-7 membered ring;
or a pharmaceutically acceptable salt, solvate or hydrate thereof,
35 In some embodiments, R? and R® are —CHs. In some embodiments, R* is selected from -COR?, -
C(O)NHR?, and -C{O)NR’R®; and R® is selected from Ci-Cyz alkyl, C1-C12 alkyl substituted by at least one
R CyCye cycloalkyl, CzCqz cycloalkyl substituted by at least one R, Cz-Cyz alkenyl, C-Cqz alkenyl
substituted by at least one R CsCy2 alkynyl, and Cz-C12 alkynyi substituted by at least one R’ in some
embodiments, R® is selected from cycloalkyl, and cycloalkyl substituted by at least one R, In some
40 embodiments, R® is selected from cyclopropyl, and cyclopropyl substituted by at least one R, In some



.1l and SNN, and Rl is optionally further substituted by 1-5 R6;

" 10R2 is unsubstitued 0,-C3 alkyl, R3 is unsubstituted C1-03 al kyl, or
R2 and R3 {@yéo7hdsng sel ected from unsubstituted cycl opeepydoosiagors
unsubstituted cycl obutyl; Ra is selected from-(L2)-phenyl,
-4L2) m (5-12 nenber heteroaryl), -(L2),-(C3-C 2 cycloal kyl), and
-(L2) m (3-12 nenber heterocyclyl), wherein I-2 is a bivalent radical
sel ected from-(Cl-03 al kylene)-, - (C3-C4 cycl oal kyl ene)-, -(Cl1-C3
al Il W ene)-(C3-C4 cycl oal kyl ene) -, -{1G3-C4 cycl oal kyl ene) - (C1-C3

al kyl ene)-, 15-0-, -(C -GCs alkyl ene) 0- and -0-(C1-03 al kyl ene)-, and

Ra dl ;XODt #nﬁ’o%ﬁ.lehébé ‘rlsrsteli%% fsg%tg%%ﬁy d%ns%ﬁ%ﬁgﬂcg?évtﬁa?olp@eln hid ﬁéw@ggmeﬁ?%ﬁh
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het er ocycly nt aining 1-2 heteroato elected fromO and N, the
said 3-7 nmekher heterocyclyl is optio y further substituted by 1-3
groups setgcted fromhalide and G - al kyl; 20each R6 is

i ndependentil . -®%; each Rx is igepandently - (Ll)m(O' CG

per fl uoal kyl Cl-C6 al kyl, C2-C6 al ke@MI C2-C6 al kynyl , - -C3

al kyl ene), - (C3: C4 '%Wle@mbkcwen,fsr RUig1- 3”&l kyl"e?Pé’Frﬂ'\b 'ﬂenﬁeﬁﬁéﬁe'ecte“ from
het erocycl y1l) optionally substituted by 1-2 01-03 al kyl,
-(L)mhalide, -(L1)mCN, -(1-1)m C(0)Rk, -(L1)m C(0)ORK,

-(1-1)m C(0)NRka, -(1-1)nmC(0)Sa, -(L1)m OC(0) Rk, -(L1)~,~ 7-0C(0) NaRk,
-(L5,-N®2, -(L1)mNRka, -(1.1)mN(Rk)C(0)a , - 25 (L1), oK 0) Oa
_(onrocoRk -(1.1)mSRk, 3.1),-8(0)Rk, - (1.1), -S&O)CRkCH
- (1_1) m Sho)eNREefR) subsfitlied by S(le3sRRle, R4 sorr@(ﬁ(ﬂﬂ?mr@ &ris 8 . Insome
-(LI'),-S(0)2NaRk, wheregnyeach a and le is independently H OH G -03
al kyl or 01-03 perfluo kyl, or a and Rk on the sane nitrogen forns
a 3-4 nenber ring sel-e€t€d from aziridlnyl and azetidinyl; Cis a

bi val ent radi cal sel ectedchyom-(Cl- 03 al kylene)-, -(C3-C4

cycl oal kyl ene)-, -(3-4 Rember het er ocyclylene)-, -(Cl1-C3

al kyl énepmbd@aeed, R%is17- “Hacycl oal kyl eney, - (03- 04

cycl oal kyl ene) - (C1-03 al kyl ene)-, g (C1l-03 al kyl ene) - (3-4 nenlger

het er ocycl yl ene)- and -(3-4 nenber }het erocycl yl ene) - (01- o3al kw-ene) -
and each mis independently O ogﬂN or a pharmaceutically pt abl e
salt, solvate or hydrate there §f n one particul ar aspegt t he
enbodi ment, and in conbination giapy~other particul ar aspg ot
i nconsistent, B, Ra, Rb and tﬁbccarthat connects t hef#¢ or
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| ess than 90%,appakhesmidneakR] ¥ R @ 3M10inkehbeBE hSercdiyf @d SENhafbered
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k) wuieoa N?..-...--NN, I, NandIN . In another
particul ar aspect of the enbodlnent and i n conbi nati on of any ot her
particul ar inconsistent, RI) is selected fro

D oH2- N( C]—ISY@S-@%&&%ZNHCHS “CH2NH2 and pyrol Iyl 5 In BCTIB2005/003975
particul ar aspect of the enbodi nent and in conbi nati on of any ot her
particul ar aspect not inconsistent, Ra is selected from phenyl, 5-12
menber heteroaryl, 3-12 nenber heterocyclyl and 3-12 nenber
cycloalkyl, Ra is optionally futhetqsubstituted by 1-6 groups

sel ected fromoxo and | RK. In yet anot her enbodinent t he
current invention rovi des %ﬁfharnaceutlcal

0 n_conp
conpound of tAETH imgs: thegt 1P Wbeﬁﬁaftﬁg?wléﬁtﬁngtgﬁ g lesphon %k 'FF@%CEE%

i nvention provides a pharmacéutical conposition conprising a conpound
of the inventiog?and a utical acceptabh arrierns>~—S
In yet another di me thd_curre \~Lhyent|o/Lpr vides A, d of

treat i ngframniitmali arftdi sedseNcordi fon NredMat ¢l by prdt éP'n W nase and

activity, conprising admnistering to a mammal a therapeutically

accept abl g2 nt of a compound, salt, hydrate or solvate of the

i nventiony, || ne aspect 15of this enbodi nent, manmmualian di sease
condi ti on™N unor grow h or abnormal cell proliferation. I n
yet anot her enmbodi ment, the current invention provides a nethod of
nodul ating the activity of a protein Kinase, r|3|n contagling
the priotein k'r*ﬁag%ewwweaﬁ %#M?Wfﬁ&ﬁﬁﬁfﬁwéﬁ“& (e RO BT o 1S selected

phar maceutically acceptable salt,:solvate of any of the invention. In
one aspect of thls.enbodlnent e protein klmﬁéﬂals a PAK4 ptoteln

ki nase. 20In sone4anbod|nents _)Qa)gresent tngh)q s provi dez~

phar maceutical, c i tionsMegMprivsi nyMe?™ t Ne ounda)gaﬁgrlbed
herein and a phe al |y aggfpt e carrieo. npl ¥s0of N'su
conpositions are deg;ﬁiggd bel ow. In so enmbodi nent s e
present ﬁ@achlngs'fﬁ Vi de: a met hod 8f treating abnanaJ cel | gpgmﬁh
in a manmal, including a human, the method cofrprising adm nistering
to the nannal any of conpound-or 25 pharnacap%1 al conmposition of the
present teachiings. In some i ments, thq)gbdg | cell gr is
cancer, |nclmﬂ?ng, but not ited to, | MR cHnchi > bone ca cerl
pancreatic skin d5Rcel cer of then or nemkO” CNf a S

or intradldi aM né[é?ona uterine dancer, ovafiam cancer, rec

cancer, cancer of e anal region, 3t omach cancer, col on cancer, :
breast cancer, uterine cancer, carcinoha of the faIIoplan t ubes,

carci noma of the 30 endonetrlun1 cargﬁmﬂﬁ” othe cervix, carC|dona
of the vagi ny# er|nonaN6fq¢he vul vd,, Hodgkin's Di m@ase, can

t he esophaguﬁh dhncer of Ighd smal | Cint¥stNney, cancersofll t he pﬂpc |ne
system d4utler Nof 9 heMe®lyridi dOMPand, cancer~of . t Hepalat Ryr &'d & artd,
cancer of the adrenal gland, sarcoma of soft tissue, cancer of the
urethra, of the pegks prostate cancer, chronic or acute

| eukem a, :ﬁanTcytlc | yirphgmas, cancer of the bl adder, cancer of the
ki dney orci ETFNH," @&l ci noma, carcinoma of the 35 renal

pel vis, neoplasns 0 the central nervous system (CNS), primary CNS
Iynph %a spinal axis tunors, WO 2006/072831PCT/|1B2005/003975 - 19 -
brain stemglioma, pituitary adenoma, or a conbination of one or nore
of the foregoing cancers. In some enbodi nents, said abnormal cel
growh is a benign proliferative disease, including, but not limted
to, psoriasis, benign prostatic hypertrophy or restinosis. In sone
enbodi ments, the nmethod further conprises administering to the mamral
an anount of 5 one or nore substances selected fromanti-tunor
agents, anti-angi ogenesis agents, signal transduction inhibitors, and
antiproliferative agents, which anounts are together effective in
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N- Pchl or 04- [[(2 4- dlanlnopterldl yl Jgarno] benzol4] - L- aspartic
acid, soluble Baker's antifol, lﬂ‘lchloroallyl | awsone, brequi nar,
ftoraf, di hydr o-5-azacyti di ne, n®thotrexate,

N—(phosphonoacetyl) L-aspartic acid tefrasodi umsalt, pyrazofuran,
trimetrexate, plicanycin, actinonycin D, cryptophycin, and anal ogs
such as &$Vﬁ?ophyC|n 52 or, for exanple one of the preferred

ant i - met abol i B es bolicsCHBS 8- orNEu wogperaR! isPatr@mCs @ Appl i cation No.
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anti bi ot féd)r n;dl e bl e uai p i As P
exanplte int et er oh; Hnd adil-honnnnes Ntor exanPl e an |-'§strogensN ;

such as hblvadelrn1(tanDX|fen) or, fow exanpl e anti-androgens such as

Casodexm
flﬁgrgghégéf;;ﬁphén 1) :ﬂzggy E\ggiayl-rck;ljipuorp h ppNod:tban

i Dde) Su@ njoﬁht Nreat Nk~ may Sb& achi eved my wa
si mul t aneous, sequeptial or separate dosing of the |nd|V|duaI

conponents;gf the t eatnent ANt - angi logene s -oent Iude/NNP 2
(matrix- ﬁ‘ Nhas f\Nnhll_m:EL‘r%; ﬂ
netallopr%h ena Q})lnh -1

i nhi bitors. Exanples df useful "COX-11I |nh|b|tors |nclude CELEBREXTm

(al ecoxib), v | decoxi b, and rof ecoxi b. Exanpl es of useful matrix 10
met al | Oprm @6\ orafzﬁ{%rescn bed in WD 96/ 33172 (published
Cct ober ) N bl i shed March 7, 1996), European
Pat ent Appllc i on No. 97%@49 1.1 (f#¥ed July 8, 1997), European

R is optionally further substituted by 1-5 R%

16 R? is unsubstitued C4-Cs alkyl, Ra is unsubstituted C4-Cs alkyl, or R? and R® forms a ring selected
from unsubstituted cyclopropyl and unsubstituted cyclobutyl;



25 which are herein,incorporated by reference in their entirety.

O her exanpl es of sone specific VEGF inhibitors are | MB62 (Cytran

I nc. of Kiwidmoslo72884shi ngt on, USA); anti - VEGF nonocl onalpcaniobsiehgors
bevaci zumab ( Genentech, Inc. of South San Francisco, California); and
angi ozynme, a synthetic ribozyme from Ri bozyne (Boul der, Col orado) and
Chiron (Eneryville, California). ErbB2 receptor inhibitors, such as
GW 282974 (d axo Wl lconme plc), and the nonocl onal 30 anti bodies

AR- 209 (Aronex Pharnaceuticals |Inc-riof The Wodl ands, Texas, USA) and
23-1 (Chiron) may be adm nistered in conbination wth the

conposi tion. ShiBéndem)izki tors include those descrl bed | n WO

98/ 02434 bI dJ 99/ 3514 J
15, 1999), ( PG Fggirg%pe %aﬁw %‘shéé ‘gd%e “°\J/?\EV' %éta]‘kﬁ\ft% Y "6% CG Sy, -
(publ i shé&&-C3 ai'iﬂ%ﬂeyl (9G4 GIQ%‘)’[ W@?‘KVFB?)GG‘ ;‘ EHB"PQF §ﬁ@'&°yﬂlﬂ} ?FI'“°“@‘TV subgjityter!
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i ssue a1 k h or 1 k
refer enc é%tl g %al‘ II:ﬂer e tb%f @ tgrﬁé @2 g L yﬁ(ﬂ)R
pr esent K%@&R)F’Bn"(hﬁr\es@? d&s)etslcﬁé% Fri %)logdwstla)t"@éo) i V%’]eﬁt‘l‘aﬁa"h R

Appl i cat emRNDindpeddbdy, 18 4L, CF-C4 abgl o nGapeyluaBalkyl 99R' awhidl dnrindaime aiffogen
St at es  Phdpid £$3-9 RehbePRY deedtbd i dMAdinyPEHa blfidingk.' isiblvaieht Akl a&1¥cted from ~(C:-

1999, h
L2099, PO e o35 LR ol L REBL“F i LT 6 LR
anti prol F!fceﬁlésﬂ%ﬂe)e @g@ntvg'%‘m%te) o B IRee (e Piirash GHﬁFBi“P% P5f6f8fry°t‘ﬁée)'
enzyme f andhésrhenbecietrarydyensidCefalidenald i nhi bitors of the receptor
in the T ﬂggggt“ﬁam . “ﬁ“%ﬁ*iéﬁﬁﬁmgi‘ﬁhﬁ C*@%ﬂ‘%‘gi"’g;%%‘” (e
1 3 er r ] 3-
Decenbe mb 5 / 116
e £ N Sk O

09/ 202796 (f|¢aeidmlim'}dezeztdeftm@¢f‘)1 09/ 384339 (filed August 26, 1999);
and 09/ 38&7@%@&@{@@ dtgtesie s@GsoviB 9yiraaitt@retdie conpounds di scl osed

andl cl a![ nmed i ohd\Girifc@hr a@;yyfoﬂlﬁ thidRnb&ifineat, 81dSS cdMbRMtoR 'oﬂ:ﬂl bth@dh@kar aspect élot
applications |

Decenber MY Sti'%Qé %éﬂgl 7%@32‘{;‘? ﬁq\]ésn'ﬁé{"r’su %%%)jﬂfg@é ]ﬁ%%% %&@'ﬂ‘) Re
(fil eef N@Q)@*FB@'P""‘SO 1999), and 60/200834 (f| | ed May 1, 2000). Each of
the foregoing patent applicati ons and, pI’OVI Si onal pat ent »appl i cations

i's herein kPO be 2 >[Nt i r%e@){\ Nas Sy
Conposi t i%n of tde lin en )an )beN séid QM th er)age@ﬁ I
useful i nN{T @&t i n& aWor,ndl cHl 1, ov\b‘h or carfter, incl uling, hot
limted to, agents capabl e of enhanC| ng antitwnor i m"ru-ne responses

such as (cytotoxic,l ynphogit ti A%lan
agents Cm(ﬁ leG’ﬁE rﬁy\ll CTLA4; art‘?f\w:é l£]ra li v )@Jch
as ot her yl pr r anstet in rs. e |c and

15ant i bodi es {hat can be used in the present i nvention include those

descri bedﬁ&t ed States Provisional Application 60/113,647 (filed
3
Z

Decenber 8) which is herein incorporated by reference in its
entirety.xs nI ess otﬂg V\% f tfred the followng terns used in
t he speci ' cat| orf‘ SePTERaC VEoPRE TRlani ngs di scussed bel ow.

Vari abl es deflned in this sectslon suqh as R X n a.nd the li ke, are

for refer e amM A - 3 ant,d;o have, t he
save maﬂm wg:mgut ut,ls c(eiﬁ\:j ‘:§€gf ,En|§ ecl o/n
Furt her f tgre ?Joupﬂ ddf i neb‘ ein

substituted. The Ilstlng in thls definitions section of typl cal
substituents is exerrpl ary and is not intended to linit the
substitu Nd els within this specification and cl ai ns.
As used ﬁg | e)synb ]A'/Wnen i ncorporated into the chem cal

25



20 group npy be optionally substituted by at |east one substituent.
Sui tabl e substituents on a cycloal kyl group are the sane as those
descri bed {@208d073¢3(yl group. Exanpl es of cycl oal kyl gr egpgsioifdosste,
but are not limted to cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexyl, cydoheptyl, cyclooctyl, nobonyl, adamantyl, and the I|ike,
i ncluding substitutued fornms thereof. "Nonaromatic carbocyclyi”
refers to a 3 to 12 nenber all-carbon nonocyclic ring group,

all -carbon 25 bicyclic or multicycli® ring system group wherein one
or nore of the rings nmay contain one or nDre doubl e bonds but none of

L r OS2 8y AP E) o RPONAR S 58] 67 A Xplr e AR e

w thout Iim i'c car arec opr o ]
cycl obut §¢, ‘"°E‘3?5136"p%ﬁt Ve Rc?d’f‘%‘ﬁ%ﬁt‘*@r’i‘iﬁfhy' %ﬁ:t‘ Pyipd m '&6 é‘JQ‘éHF‘é?{\}IR
adamant amselgcterfomohept yl , cycl oheptatri enyl, and the like. A

nonaromati c car bocycl Vi may be substitut ed or unsubstituted. Typ| cal

substitue W f) Kyl
30def i ned| h§ir | n ( L[l u trét ilve _jex&npl es oN\n naJomat - |car %oc ct
are deriv uNnotN ed $0, Nt he fol T™Mw,ng: bN

20061072831PCT/ [ 82005/ 003975 - - 00, band ,gg Unsat ur at ed

nonaronati c C‘al’ bocycl irefers pﬁ 0 nonaro tic c clyl
defi ned r T‘IN th &@t g l\pon caf|bo dd@nd,
one cay bo on t @[@ C1 Mt kefly)
refers to a straight chain or branched unsaturat ed hydrocarbon
radi cal haV| ng from2 to 12 carbon atons. A 02-Cl2 al kenyl group may
have one N points of unsaturation (i.e.- one or nore
carbon-c N-‘doubl e bonds). In the case where 02-012 al kenyl has

ne

nore than ! c arBormEsRABEHEY Iy Y EeHEHE™ t he car bon- car bon doubl e
bonds can be conj ugat ed or uricon] ul_gat ed. A Cram al kenyl group may be

opti onaI ubsti tut ﬂastN 0 sub (Sui tajj\e AN
substitu m ukengljfgéigh w os’é )
descri bed yI Nor oupy and

i ncl ude, t ar e not Ilntted to, ethenyl 1- propenyl 2- propenyl

1- butenyl buten |, |so bdtenyl and t he i ke, includlng
substltut nther the term"al kenyl" refers to a
stralght | Qﬂanc udéaturated hydr ocar bon radi cal havi ng
from2 to EO carbdﬁ asmns, 2 to 12 carbon atons, or 2 to 8 carbon

atons, or 2 tp aﬁotlﬁ?eabebﬁlﬂlaﬁésﬁtﬂ%of tigd embodierd afdin lbENbIratianes anyAuhegpatienytlaspect
ar OUp1(fm3ﬁohf?c\6ﬁms?e'ﬂP RO[s sgiggtgd ﬁ&é—@@éﬂ?&pﬁeﬁ%h%ﬁ Aot -(6-12 Bermbe HéierBHryl)

nore carbon-carbon do

has nore aP?ta?YcB?{%Dyt‘?ﬁer'édﬁ 'E%Wl')bﬁ HS{%IS“[YB%etRbd%H&O m@u%éerrbsgﬁs“@gergn n 'dgrogéjsp
bonds carselpreddiomjorerid &4 Mﬂfenﬁﬁ*@@ﬁﬂmﬁatﬁf“e?\ﬁ@"al kenyl group may be
substituted or unsubstituted. Suitable substi tuent S ]n aI kenyl
group are t he sa tho scrib or a C12 aoup

"Al koxy" refers 1Q n Rc 1-Cl aJ al kenyl ,
02-Cl12 al kyny ClZ 20:cycl | k§l or.(CQ<Co aI k Iene) (C3-012
cycl oal kyl) . %ﬁ | - C12- oxy %} rs tO“ al koxy 'é‘ p, as defined
herei n, wher ei ha,s to 12 ¢ carb atomsand ;

Alb k?X %/ a![v&ﬁgtlelg tﬁeesfte%&herrr@str? PhaiBdedy tllerelrﬂ%prgﬁﬂtb ﬂﬁﬂth@ &Foeslu Petitubriabs theScycIoproperne
supstitute

Ryl 41 e 2B SR RPuaray e S REREr o S OO PO o e el e
t he al ky|pagipriy.ttie areashopisiy ingiceted ft"éreaﬁe@”?“r“l?rﬁb?'%*“os%’e"@g“'ﬂm@yF“&ﬁf‘rﬁ‘d‘
refers teentddRbBiREG cweropyienegacp RP and Rg is | ndependently H, Cl-C12
al kyl', 02- Clzlnglaé‘aﬁm{ér eon% n%tlﬁzth@t:tkfbéﬂt\fdvenh%r&ﬂdgs £ ¥ pe@aleyiosmulaQi; 06

aI kyl ene) - (03-C12 cycl oal kyl) provi dng RP and Fe are not both H A
"monoal kyl ami no" refers to an al kyf amihg group, as defined herein,
wherein one of RP and Rg is H. Ay qufnno refers to an

\ IlON
" H

|
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heteroaryl group; e.g., -CHZpyridinyl, -(CH2)2pyrimdinyl,

- (CH2) 3i mi dazol yl, and the like, and derivatives thereof. A Cl-Co
heteroaralﬁxiﬂm@%ﬁgﬁ to a G-Co alkyl that is substitutegrigiohseiers
5-12 menbered heteroaryl group. "Heteroaryl" refers to a nonocyclic
or fused ring group of 5 to 12 ring atons containing one, two, 20
three or four ring heteroatons selected fromN, 0, and S, the
remai ning ring atons being C, and, in addition, having a conpletely
conjugated pi-electron system Exanpbes, without limtation, of
unsubstituted heteroaryl groups are pyrrole, furan, thiophene,

I m dazol e, oxazol e, thiazole, pyrazolev pyridine, pyrimdine,
qui nol i ne, isoquinoline, purine, tetrazole triazine, and carbazole.
The heteﬂﬂﬁ??l group may be substituted or unsubstituted. Typical
substituents Brcd hede -CIR' 1, 20adri-phatiersin BisHorgefbedned 25 het er ocycl e,
6-10 nenberedRagggmﬂQagmde -NO2, NH2, NR2, -CN, -COR, -COOR, -CONRZ,

-OH, -OR, - O000R OR, -SO2R, -SO\IRZ -SO2NR2, wherein Ris a
"C1.10 allphatic 1d nenbﬁre hetegocycle C6. 10 aryl, 5-10 nenbered
het er oary S Qut icaf 1 (i@ ryl/~gssane \Ns
sufficien s,I)a gJ be g a/ oghou f Ahe®

i nvent$on, folnul dted intofa phar rraceuf\’l cal conposition &hd- .
subsequent |y admi nistered 30tq a patlent in need! thereof Exanpl es, of

typi cal | cs oaw ude N I uln t e g
N, furantHhfio y?a e|| ollle @ ,
(pyrazolyf} MnldaQOI ), 0% anzoIe |soN on ,

I }
1

N = N~ ~N
) Na )
and
tis optlonally further substituted by 1-5 R%:
10 R? is unsubstitued C4-C; alkyl, R is unsubstituted C~Cg alkyl, or R? and R® form a ring selected

from unsubstituted cyclopropyl and unsubstituted cyclobutyl;

R® is selected from —(L*)g-phenyl, ~(L2)s(5-12 member heteroaryl), ~(L%)m-(Ca-Cia cycloalkyl),
and —(L2 m~(3~12 member heterocyclyl), wherein L2 is a bivalent radical selected from —(C4-Cs alkylene)-, -
(Ca-C4 cycloalkylene)-, —=(C4-Cs alkylene)-(C3-Cy4 cycloalkylene)-, -(C3-C4 cycloalkylene)-(Cy-Cs alkylene)-,

15  -O-, =(C{-Cs alkylene)-0- and -0—(C-C; alkyleng)-, and R® is optionally further substituted by 1-6 groups
seleted from oxo and R,

R® is «(C1-Cs alkylene)n-NR'RY, wherein each R® and RY is independently H, C4-Cs alkyl, or R
and R® forms a 3-7 member heterocyclyl containing 1-2 heteroatoms selected from © and N, the said 3-7
member heterocyclyl is optionally further substituted by 1-3 groups selected from halide and C4-Ca alkyl;

20 each R® Is independently R%;

each R* is independently -(L')m-(C1-C5 perfluoalkyl), C1-Cg alkyl, Co-Cg alkenyl, Co-Cs alkynyl, -
(C+-C3 alkylene),-(Cs-C4 cycloalkyl), <(C+-Cs alkylene)n-(3-4 member heterocyclyl) optionally substituted
by 12 CCs alkyl, -(LNwrhalide, ~(LYmCN, ~(LYerCOIRY, «LYn-CO)OR,, -(L)arCIONRR, (L")
C(O)SR], ~(L)-OR, ~(L)u-OC(O)R®, (LN)-OCONRRE, -(LYr-NOg, -(LNr-NR'R, (L) NRYC(O)R, -

25 (LN NRYCOIOR | «(LYyrO-L-NRR), ~(L)y-O-L-OR, -(L")rNR-L'-OR¥, ~(L"r-SR", -(L"-S(O)R", -
(L)-S(O)ORE, (L) SOOINRRE, ~(L)-S(O)2RY, ~(L"r-S(0)20R" or -(L)-S(O)NRRY, wherein each R
and R*is independently H, CH, C4~C; alkyl or C4-C3 perflucroalkyl, 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 -(Cy-
C; alkylene)-, -(Ca-C4 cycloalkylene)-, -(3-4 member heterocyclylene)-, -(Ci-Cs alkylene)-(Cs-Cq



1,2,3-triazole (oxazolyl) (|soth|azolyl) (thiazolyl)
(1 2 3-triazolyl) - 27 - O ..-1\-- 2" I ndazol e (indazol y1)

purine (puaknmamhgggl|Z|ne|n1dazo[1 2- alpyrldlne I M daz etHB2005/003975
5-a] pyddi ne andol i ni ny0 Onm dazo[ 1, 2-a] pyri di ny0

(irnidazo[ 1, 5-a] pyridinyl) pyrazol o[ 1, 5-a] pyri di ne

(pyrazol o[ 1, 5-a] pyridinyO0 SN pyrrol o[ 1, 2-11pyri dazi ne

| m dazo[ 1, 2-c] pyri m di net hi enopyri m di ne (pyrrol o[ 1-2, b] pyri dazi nyl)
(i midazo[ 1, 2-cl pyrimdinyl) (thienop¥rim dinyl)

pyrimdo[5, 4-d] pyrimdlne (pyrimndo[5,4-d]pyrin diny8

pyrazi noggiodikyngyy, r'@Zcﬂ@C]éWl’eﬁ@J(@% BikyderBy, pw;-@Zélﬂr)éhé) -(3-4 member heterocyclylene)
pyri i dobdy fr4thdhtel Ao chBNEL sl Bnfl) YT m dinyl) - 28

each m is independently 0 or 1;
or a pharmaceutically acceptable salt, solvate or hydrate there of.

5 In one particular aspect of the embediment, and in combination of any other particular aspect not
inconsistent, B, R, R” and the carbon that connects them form a S chiral center at the carbon. More
particularly, the compound is no less than 90% enantiomerically pure regarding the S chiral center.

In another particular aspect of the embadiment, and in combination of any other particular aspect
not inconsistent, B is —O-, R? is unsubstituted methyl, R? is unsubstituted methyl. More particularly, R'is
10  selected from

«f‘; <ff; <\l/3 <’fJ JO \Z@“ <,|
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Also more parhcularly, R'is se!ected from
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In another particular aspect of the embodiment, and in combination of any other particular aspect

/'o

15

not inconsistent, B is -NH-, R? is unsubstituted methyl, R® is unsubstituted methyl. More particularly, R* is
selected from

@Z@ <ZI;” <§I:,j’ <’:I:,)N ﬁ Ofi:j' Q\rt‘\u'/\j
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Also more partlcularly. R'is se]eced from



"Heteroalicyclic" or "heterocyc|yl" refers to a nonocyclic or

pol ycyclic group having having from3 to 12 ring atons, wherein from
1 to 4 ring@oedFnghe heteroatons selected fromN, O, a'ii@'r/%noualoosws
"Heteroalicyclic" or "heterocyclyr nmay al so have one or nore double
bonds. However, "Heterodlicyclic" or "heterocyclyr do not have a
conpl etely conjugated pi-electron system "Heteroalicyclic" or
"heterocyclyl"™ 5 can be substituted or unsubstituted. Typical
substituents include, but are not |hgdited to, G -Cualiphatic, 6- 10
menbered aryl, 6-10 nenbered aryl, halide, -NO2, NH2, NR2, -ON, -COR,
-COOR, -CONR2, -OH, -OR, -00Q0R, -SR -SOR, -802R, wherein Ris a

O Cl D al kyli, 3-10 meriber etgrocygl yl, Ce-010 aryl, 5- 10 rrerrber

het er oar W# a}:ﬁ\

rrp QYP S+ N
are not | kil LI,LI e,;Jhl egizsNEu}xka;jyl J
(t hi aranyi M (a2|,r|d| 1) oxetan ) ¥thiatanl). (&zetidnyo N, N,
(tetrahydrof ur anyl ) O!'t et r ahydr ot h| ophene (tetrahydrothi ophenyl)
NHNI  pyrr I@l nyl) Co tetra hydropyrantetrahydrothiopyran
(tet rahyc(&?/rB nyO tletr rjphydr ot hi opyranyl) 984 N pi peri di ne
(pi peridinyl )N % ram ne (piperazinyl) NOSN (S) 0 O O thiepane
(thiepanyl) \p e
15(1, 4- t hi eaz ?r%u(% %Péc?gfﬁ%pezfg eﬂﬁt gﬁaaiﬁﬁzﬂw&%ﬁorn%rgrg oth]gr partlc:tflar anect
unsat ur a8 SEP"o%y%T%FFteﬁ?% ok H%' EHW('S'E an |P|5f'i°{'5’éd to:

In another particular aspect of the emboediment, and in combination of any cther particular aspect

not inconsistent, 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,

In yet another embodiment, the current invention provides a pharmaceutfical composition
comprisiﬁg a compound of the invention.

10 In yet another embodiment, the current invention provides a pharmaceutical composition
comprising a compound of the invention and 2 pharmaceutically acceptable carrier.

In yet another embodiment, the current invention provides a method of freating a mammalian
disease condition mediated by protein kinase activity, comprising administering fo a mammal a
therapeutically acceptable amount of a compound, salf, hydrate or solvaie of the invention. In one aspect

15  of this embodiment, mammalian disease condition is fumor growth or abnomal cell proliferation.

In yet another embodiment, the current invention provides a method of modulating the activity of a
protein kinase, comprising contacling the protein kinase with an effective amount of a compound, or
pharmaceutically acceptable salt, solvate of any of the invention. In one aspect of this embodiment, the
protein kinase is a PAK4 protein kinase.

20 In some embodiments, the present teachings provide pharmaceutical compositions comprising
any of the compounds described herein and a pharmaceutically acceptable carrier. Examples of such
compositions are described below.

In some embodiments, the present teachings provide a method of treating abnormal cell growth in
a mammal, including a human, the method comprising administering io the mammal any of compound or

26  pharmaceutical composition of the present teachings.

In some embodiments, the abnormal cell growth is cancer, including, but not limited to, lung
cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or infraocular
melanoma, uterine cancer, ovarian cancer, rectal cancer, c¢ancer of the anal region, stomach cancer,
colon cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma of the

30 endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, Hodgkin's
Disease, cancer of the esophagus, cancer of the small intestine, cancer of the endocrine system, cancer
of the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue,
cancer of the urethra, cancer of the penis, prosiate cancer, chronic or acute leukemia, lymphocytic
lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of the

35 renal pelvis, heoplasms of the central netvous system (CNS), primary CNS lymphoma, spinal axis tumors,



- 29 - 1,2,3,4-tetrahydropyridinel, 2,5, 6-tetrahydropyridine
(1, 2, 3 4- tetrahydropyrldlnyl)(l 2,5,6-tetrahydropyridi nyl)

When "ene"wioseadiiessaf ter "yr at the end a termto f or mparMehdRESFs
the newtermrefers to a diradical formed by renoving one hydrogen

atomfromthe original termof which the new termderived from For
exanpl e, an alkylene refers to a diradical group fornmed by renoving
one hydrogen atomfrom5 an al kyl group and that a "nethyl ene" refers
to a divalent radical -CH2- derivedidg.-romrenovi ng one hydrogen atom
fromnmethyl. More exarrpl es of such di radi cal s include, but are not

limted to. al ken ene e
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3-[4-(4-fluore-phenoxy)-benzenesuifonylamino]-tetrahydro-furan-3-carboxylic acid hydroxyamide; and
pharmaceutically acteptable salis, solvates and hydrates thereof.

Examples of signal transduction inhibitors include agents that can inhibit EGFR (epidermal growth
factor recepior) responses, such as EGFR antibodies, EGF antibodies, and molecules that are EGFR
inhibitors; VEGF (vascular endothelial growth factor) inhibitors, and erbB2 receptor inhibitors, such as
organic molecules or antibodies that bind to the erbB2 receptor, for example, HERCEPTIN™ {Genentech,
Inc. of South San Francisco, California, USA).

EGFR inhibitors are described in, for example in WO 95/19970 (published July 27, 1985), WO
98/14451 (published April 9, 1998), WO 98/02434 (published January 22, 1998), and United States Patent
5,747,498 {Issued May 5, 1998). EGFR-inhihiting agents include, but are not limited to, the monoclonal
antibodies C225 and anti-EGFR 22Mab (ImClone Systems Incorporated of New York, New York, USA),
the compounds ZD-1839 (AstraZeneca), BIBX~1382 (Boehringer Ingelheim), MDX-447 (Medarex Inc. of
Annandale, New Jersey, USA), and OLX-103 (Merck & Co. of Whitehouse Station, New Jersey, USA),
VRCTC-310 (Ventech Research) and EGF fusion toxin (Seragen Inc. of Hopkinton, Massachusetts).

VEGF inhibitors, for example SU-5416 and SU-6668 (Sugen Inc. of South San Francisco,
California, USA), can also be combined or co-administered with the composition. VEGF inhibitors are
described in, for example in WQ 99/24440 (published May 20, 1982), PCT International Application
PCT/AB99/00797 (filed May 3, 1998), in WO 95/21613 (published August 17, 1995), WO 99/61422
{published December 2, 1998), United States Patent 5,834,504 (issued November 10, 1998), WO 98/50356
(published November 12, 1998), United States Patent 5,883,113 (issued March 16, 1999), United States
Patent 5,386,020 (issued March 23, 1999), United States Patent 5,792,783 (issued August 11, 1998), WO
99/10349 {published March 4, 1999), WO 97/32856 (published September 12, 1997), WO 97/22596
(published June 26, 1997), WO 98/54093 (published December 3, 1998), WO 98/02438 (published January
22, 1988), WO 99/16755 (published April 8, 1999), and WO 98/02437 (published January 22, 1998), all of
which are herein incorporated by reference in their entirety. Other examples of some specific VEGF
inhibitors are IM862 (Gytran Inc. of Kirkland, Washington, USA); anti-VEGF monoclonal antibody
bevacizumab (Genentech, Inc. of South San Francisco, California); and angiozyme, a synthetic ribozyme
from Ribozyme (Boulder, Colorado) and Chiron (Emeryville, California).

ErbB2 receptor inhibitors, such as GW-282974 (Glaxo Wellcome plg), and the maonoclonal
antibodies AR-209 (Aronex Pharmaceuticals Inc. of The Woodlands, Texas, USA) and 2B-1 (Chiron), may
be administered in combination with the composition. Such erbB2 inhibitors include those described in
WO 98/02434 (published January 22, 1998), WO 99/35146 (published July 15, 1899), WO 99/35132
(published July 15, 1999), WO 98/02437 (published January 22, 1998), WO 97/13760 (published April 17,
1997), WO 95/19970 (published July 27, 1995), United States Patent 5,587,458 (issued December 24,
1996), and United States Patent 5,877,305 (issued March 2, 1999), each of which is herein incorporated
by reference in its entirety. ErbB2 receptor inhibitors useful in the present invention are also described in
United States Provisional Application No. 60/117,341, filed January 27, 1999, and in United States
Provisional Application No. 80/117,346, filed January 27, 1999, both of which are herein incorporated by
reference in their entirety.
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10 geonetric cisltrans (or Z/E) isoners are possible. Were the
conmpound contains, for exanple, a keto or oxine group or an aronmatic
i ety, tayiPRs (w% gd SOMeri sm (itautonerism) can occur. pprghRgdczers
conmpound may ex I't nore than one type of isomerism

I ncl uded within the scope of the invention are all stereoisoners,
geonetric isoners and tautoneric forns of the inventive conpounds,

i ncl udi ng conpounds exhi biting nore than one type of 15 isonerism
and m xtures of one or nore thereof.24Al so included are acid addition
or base salts wherein the counterion is optically active, for
exanple, D-lactate or L-lysine, acem c, for exanple, DL-tartrate
or DL-arginjne. w Cs B ers may be separated by
conventi g L eCRni g 0 those skilled in the art, for
exanpl e, Aat ogr PN d fractlLamal crystallization.

20Convent i'omdl techfiiques fawmd the preparation/isolation of individual
enantioners include chiral synthesis froma suitable optically pure
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- 39 - Li quid fornul ations include suspensions, solutions,
syrups and elixirs. Such fornulations may be used as fillers in soft

or hard capgogso7asgd typically include a carrier, for esaipsRes @Al
et hanol , pol yet hyl ene glycol, propylene glycol, nmethylcellul ose, or a

suitable oil, and one or nore emul sifying agents and/or suspendi ng
agents. Liquid formul ations may al so be prepared by the
reconstitution of a 5solid, for exanple, froma sachet. The

conpounds of the invention nay al se2fe used in fast-dissolving,
fast-di sintegrati ng dosage forns such as those described in Expert
Opi ni on  be t§ RREBHEMINSC (6). 981-986 .0 i ang and Chen
(2001), L{ggbsg@g qtggféaﬁ%%%ﬁa%“ﬁ Cﬁ??S? ‘E)""ér"a?@% b} él}‘WWW}’P%F‘@F@ﬁ@@r
inits entirety. FOr T aprotenyss&pahmyisr agdirotaiefg thore dswibed bhe Cdtug
may make®H9FPom 1 wt % to 80 wt % of the 10 dosage form nore

typi cal |y frdfAmiBo"wiérs tooNBD W % of the dosage form In addition to the

dr ug, st abl et scgepen@ldals HURLA ISl 0. & =l I 0
e
cel l ul ose, cal ci um carpoxy ety YaPTt teler e spye apyes erbenallysubsiigter by
cr ospovi YA e wPsitserty SHipble sybsiennts on arB- By Arvioedub elediBeame as those described for
m crocr ystafhielg bl Exesmes ¢ @ue, ¥ Hitlude waskr bt 1Rtked e HRRY RE® R¥hthy.
cel | ul oSRyth@1Ad @i "B RAGS Bldni-285bnSHoRSS e ﬁ@%@}&%&ﬁ?}ﬁ@%?ﬁf
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) L Cgarban gloms

e el e 5 L TSt s v
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formul ati on. "SakN"atfere taxiliytles definadietsthethariic supsiursitvath lah 8, 661 drdth @S Qefined

gel ati n,abswegares, -qHabrped, hyRpEnalY C(@Hz)apﬁb'f\hur@iacr?t@ﬁa)ﬂgeg%ﬁuc 1% i and
| eidative . h 2 | | 8%
oL RS SObLAS R, 805 BT EE Sy L e

and dr oxypr, I th oSse. _
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20and t HEte[opNiegrouPh@s niGHaRyTiding HICHApyrimitimt F(OBRimidiiay 0@ theSRE, Rhd Qbrivatives
M cr ocr fisrel. | A Ciec, betbrbarhiRy Rferstb ACE0; adhatlis RaiitGed@nGh 4T Plglﬁ%’mteﬁ oaryl
di hydr atggbup. Tabl ets nay al so optionally include surtace acLive
agents, such,as 3 fji ltjmtlﬁaur | sul fate and pol ysorbate 80, and
glidants such as @I [F¢o ad?%?(‘iyﬂ'é 5§ fing %?”P\Rﬁé'f‘? 1B ripgs@eres containipgiere, two,
act i the HYEntrdous g hejgspatens) splepted fiom in@sangfS, fheoEmnidy Nk %tdie bBingVeYarff in
t he tablaédiflonjahdlilgl a danpistely y inogaiddy pfele@ifonO sydtelt %0 ExBmpdies MRt "ﬁﬁt{gﬁ' of
mROnesi Uit e NS A pRIEE ok, BRI Tkl SRANG ot B
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to 13 wheroqyriefetiabémbefed Gyl aliening, N1, 3Rt -UNOfcdR ecd dHD |- ebNg, S LSH .
convent i0coR| -sSRNFORAEEIR, SONRG LeSIRRARLdraPR s @0t S, | or ant flLavoring
agent s, opy &ied HAhdER, ﬁ‘%&oa{rfgtséf%- A i
tablets contajn up to about’ 80 wt % drug, from about 10 wt % to about
90 Wt % bi nole,«"i‘i PRETEERHLeRLY| ACcRptalle Jtptereardbis @he BE! invewhcitnty stane, to be aitciiddet 2
Wt % t 0 8AmPQEndpOthevingentions formubstEiand a praimticéLieaecRipediion Bnddbadh iy amiRidteq 10
W %doubtiagandntin a&efiakieet bl ends may be conpressed directly or by

Al ter nat  vely e g oo e b oy e b wEet Bhgeal o, or
extruded befome tablettpng. The final fotnyl ation nalf include one or
nore |ayers §ngy may befcgated or@coat edg O¢ encap@glat ed.

The formul ati of tab s is di ssed i etail i Phar maceuti cal
Dosage For nmgym et sfurajiol . 1" thidphieniel. Li elredorBn anslidkzoleLachman,

Mar cel DekkeP!™K}y. | Fugnvh 1gg@hicthemi 0- $awzal®o 18- (Ryidazalile
40di scl osure of which is incorporated herein by referngence inits

entirety. 906/ 072@CT/ 1b2@4003975 $.40 - _N. solid
e WA Wk S AR

Isoxazole oxazole isothiazole thiazolyl 1,2,3-friazole
(isoxazolyl) (oxazolyl) (isothiazolyl) (thiazolyl) (1' ,é,s-triazolyl)



The solubility of conpounds of the invention used in the preparation
of parenteral solutions may be increased by the use of appropriate
formul ati ofg R6HeH2684€S, such as the incorporation of  porag2005003975
sol ubi l'ity-enhanci ng agents. 25Fornul ati ons for parenteral

adm nistration may be fornulated to be i nmedi ate and/ or nodified

rel ease. Modified release fornul ations include del ayed-, sustained-,
pul sed-, controlled-, targeted and programred rel ease. Thus conpounds
of the invention may be fornul ated-8-a solid, sem-solid, or

thi xotropic liquid for adm nistration as an inplanted depot providing
nodi fied rel easeHof the active conpound. Exanples of such

formul ations inglyde drug-co stents aml PG.A m crogpheres.
30Topi cal Adm %sgr ation @Eﬁ The con‘@ds of theN\\i r}yenti on nmay
al so be adm ni §hehRasE topi1go%g_ ¥ abfud e skil) or nmucosa, at is,
dermally or (aeudanipl | Y oxbus sty or FUEAUEES  or VR dmngsc
i ncl ude gel s, hycgogel s, lotiaons, solutions, cré ns, Ol h? nents,
dusting povvders( djessi ngs, ags, filns, §lﬁ\'5 n patchei\rSy’\qafers,

i npl ants, spongesN fibers, bangages and \ cyoenul si on \_kl posones may
al so be used. 1-Bpgpidamizols ar Miygs s 3 hdshUde; Gk oahal .. 35 . r 1 neral
oil, liquid pétrotsatieasy) M1-ﬁ1'e—2peljja26?}!)at(mma-fm-&&%%@ n, 21%%5,@%@@@@%
be

glycol and propyl ene glycol,. Penetration enhancers nay

i ncor porated; s for ex le, J PrmSci, K8 (10), 995-958 by
Finnin and Mrg Q?(O:t obey 1999 . r meanfp t opi galy
admi ni stration 1ne&l ude de']"TN/ery by ectropo on, i hor esi s,

phonophor esi sl-this8dgiakur ekir&oland myasimneed! gy@kzneedl e fr (e.qg.
Powder j ect TM (1185} 44429 (tatrezoly) i nPeisinyibn. % 'dai%pl o?ﬂ%ﬁ@%@f t hese
references are N\ncor poratead herein by reference in their
40entireties. | QM - '*f Fornmul ations for topical adm nistration
may be formul to be h\ﬁﬁ%di ate and/or nodified release. Mdified
rel ease for mplatiieons in ude .del ayed-, sustained-, pul sed-,

control | ed-, (tveeiget ed a«f) > BFOYr ammed rel ease. | nhal ed/ | ntranasal

Adm ni stration 5The conpounds of the invention can al so be

adm nistered intranasally or by inhalation, typically in the form of
a dry powder Bpapipsa bicyglicheteroamtoraupsinotddas ket aré ot ligeampl €, in a dry bl end

with | actose, L -qs a A conpege par ticl g, for gexanple, mxed
wth phosphol S as phot?\yl 1@ @) f,pry powder
i nhal er or as™4n @eros SPray 0 pr essUrNzed seAty ner, punp,

spray, atom Peoiiray eftenatiophenn alnosd zer BesiimBEekectn@iyidr odynani cs to
produce a fi 5"3‘??”%%‘@, (besizothienbenyl) z @klolyini t Hbewimidezdhh utintdaeyluse of a

10suitable p Nant, s 1,1, 1, 2~{etyrafl uorogf hane or
1,1,1,2,3,3, thaf | uor gpr gpane. Forll i nft ranasal :‘Em\e powder may
i nclude a bi oXdhdbi ve agem, for exanpi# Nchitosa ycl odextri n.

The pressuriged;.cont ai . _spray, atomnm zer, or rﬁa_bul i zer
contains a Swéndrami) orﬁ?ﬁiﬂ? 31%]"{%3% @;ﬁ?ﬁ%&cﬁwjﬁﬂu rid

B | nventi on
conprising, for exanple, ethanol, aqueous ethanol, or sti t abl e
alternative a or dis LRg, sol ubkdizaj ng, or telidi ng rel ease
of the active opel | aﬁtggg Ws sol vent] 1%and an @1?@
surfactant, su zﬁs sorbit tﬂiol eat e, =] c acid, n oligolactic
aci d. pyrrdRfal2®fpyrkife u%da_;_og‘&%}g?%we p&}ggg%s‘%r suspensi on formnul ation,

. C 4 idine lo fley
the drug proohrotis 2Eoyingy Qe ridiy1$ iR zope tﬁ?ﬁ,ﬁ% T ng&tipsney by
inhal ation (typicglly less thap 5 mcrons). “Fhi sﬁr@y oll)olg" éj%)%%@{/ed by

any appropri i nut i ggget hod, SUchy spiral j _t_ illing, fluid
bed jet mlli ercri@élﬂluid f oc s"ngtoH
nanoparticl es, "high pressu honogeni s oM, or spray orying.

20Capsul es  (pBABH, s LR X ArRLEs 4402 latin or HPMC), blisters and
cartgi dges f(myrazcuo@e-r]:%&ﬁdi'@m%ﬁ%,é@?&;ﬂ%ﬁ ’?jﬁgﬁ’ff 2 gﬁﬁ}:ﬁmyﬁ;gﬁg,ﬁ;,pr nul ated to




5a suppository, pessary, or enema. Cocoa butter is a traditional
suppository base, but various alternatives may be used as

appropri at@o 2006072831 Fornmul ations for rectal/vagi nal adﬁrbnmtf,g{;wg,@
may be formulated to be i medi ate and/or nodified rel ease. Modifi

rel ease formul ati ons include del ayed-, sustained-, pulsed-,
controlled-, targeted and piogramed rel ease. 10Ccul ar Administration
Conpounds of the invention may also be admnistered directly to the
eye or ear, typically in the form of’drops of a nicroni zed suspension
or solution in isotonic, pH adjusted, sterile saline. O her

formul ations suitabple f ouIar daura nﬂ,nlstratl n incl ude
oi ntnents, bi @n abl bl e ge onges @g\/mgen) and
non- bi odegr adab¥e e g cone ant Sk rs and 15

particul ate or veS| cul ar systems, such as ni osones or osones.

pol yer such §EEiF pssedPyisied qmmy; R @pw;;ssp o

hyal uronic acid, a cel 1 4108 ¢

hydr oxypr opyl el | ul ose, ethylc Nose
cel | ul ose, mopol ysacchar ¢ dg pol y exarrp eI n gum
may be |ncor por atredNt oget her Wi A A preserv?t’ , such a§

benzal koni um e)hﬁzqicrﬂ fdmmdﬁuc hpﬂfdpghwlmdams imigazo[hid- mrurb@edehenpwndneb

i ont ophor esi s! p"?’@ AR o REPPEP BRI, GifrT 25]W‘H'PV§t(‘P‘%iP?y6’Hd'%y be
fornmulated to | iate and/or nodified release. Mddified rel ease
formul ations i desdel ayed-, sustained-, pulsed-, controlled-,
targeted, or q,q,g,g;,ﬁm;gd rel ease. Ot her Technol ool es Conpounds of the
i nvention nay(tlhseoparmfmvlned wi th sol uble nacrom)l ecul ar entities, such
as 25 cycl od r| Q and sui bI derlvat t her eof Ql yet hyI ene
gl ycol - conta| pclyners oNder to ro e thei luliility,

di ssol uti on r \WAst e- na /Nbl oava I,H“ty andﬁ:\yli bility for

use in any of gimeaforenengg gm modes of,.adm ni strali98me
Dr ug- cycl odext(qummmmorrpl exeﬂanufndmvl)exarrpl e(cindiing) f ound (ezaqubezogener al |y

useful for nost do,§age forng, _and adm ni st at on rout es Bot h
i ncl usi on and cI usi o hp nexes sed. 0
alternative t t conp vvlth ug, thve\ dextrin

may be used a uxi liar ditive, carrjer ({Juent or
sol ubig i zer. ﬁéﬁ%ﬁ?&ﬁq nl y}(gﬂéagaﬂmil)or thléf’g“,ea;’; ﬁfr’f Ees éeli by bet a-

and gamma- cycl odextri ns, exan;pl es of which may be found in

Publ i cati on Nog# 1/ 11172 / 02518#a 98/ 5 ~“yhe

di scl osures of hsare i nmed herwr ef erm their
entireties. Ddsa e The amount of the active conpound m ni st er ed
will be depenﬁ%ﬂfg"ptﬁ e shlilEaR diging AEEARgRe L he %@(‘ﬁ?}j‘ Y{) eof the
di sorder or con |t|on the rate oOf adm nistration, 1'sposi tion of
t he conmpound an j scretiony prescri bi §i ci an.

However, an eff ctl ve Jdosage is cglly in th ge) of about 0.001
to about 100 ng pér 'Rg body wei gh p&r day, prefe abNy about 0.01 to

about 35 ng/k -dlpvnml ngI vrd [4§®dpydnlw ed doFdd4-diydnde 70 kg human,
this would a %"y% BEEEY7 0007 FGP Gy ™res er abl y

about -43 - 7ﬁoﬁqput 2500 In sone i es, dosage
| evel s belowth limt of@aﬁbresaid rm be nore than
adequate, while cases st¥fIwfarger dose e used w t hout
causi ng any hgrdef2lldpgindee ef f egfrdonidigragidCch | arpgrip Agsesnd ypi cal |y

divided into @EW@?%IPY@W{W‘! er hyses-bleyrazievtini ni dwrgBidEhfoughout the
day. 5Kit-of-Part InasrrNchNas it nay de r Ie to

adm ni ster a corlﬁ tl/'En of acti Ve ounds, e a for the
pur pose of trea!\‘N)EE articul ar e or cond |s W t hin
the scope of the present inventi on that two or nore p ar rraceutl cal
conposi ti ons, pyaniddSapyrimgine of pyumncik3-blowziss NS gy p@midine accor dance

(pyrimido[&,4-d]pyrimidinyl) (pyrazino[2,3-blpyrazinyl) (pyrimido[4 5-d]pyr|m1d|nyl)
10



lal 30 Preparation of Conpound ,

| a: N- (6, 6-di methyl-1, 4,5, 6-tetrahydropyrrol o] 3, 4-c] pyrazol - 3-°

yl)t hLenOP“%ﬂbﬁ%ﬁésm din-4-amne. To a stirring sol uti oRc9kg2005/003975
tort-buty

3- am no- 6, 6-di net hyl- 4, 6-di hydropyrrol o[ 3, 4-c] pyrazol e-5(1/-0-
carboxylate (0.62g, 2.46 mol) in DVA (3nL) was added

4-chl orot hi eno[ 3, 2-c] pyri m di ne(0. 44g, 1.05eq) and 4N HCI solution in
1, 4-di oxane (0.65ml, 1.05eq). The rgpulting m xture was heated to
140C for 0.5 WD 2006/ 072831PCT/ | B2005/ 003975 - 44 - hours in

m crowave reactor. It was cooled to roomtenperature and the conpound
| a was preci pirggtoaigyclieior hetareye’ 5t fhagnnasiriserealvysic gwen havige Bying &gm 3
conmpoundtd & @isg atoyie| Wewirsbdm d H0t 48 glomE B8 hetedatbms Eenpddmod N,a0warsl S.
di rect |y meadshi§eicosttRietddRiyP i aifodR6d dnd Br Mérd BRABIE bdrds. tiRkveR URdidrb HiafcicOs:

LCMS (AP|-ES X 287.6. T i L1 1 4 nd . "
[a(0. 120, Bl jor etk e yflyfyh bislafho fkey f%%ﬂ%@“aﬂd“‘*&j%%
(2nl) Swasadggurntitviedpransbpdsdy NeFel sulsHEe indlude Oytarpiiob!imited § gtz alirhatic, 6-
1.1leq). Theemiesas ani,6g0 merbarednaridslidet-NOs Ride, BRz, 1CHO1RORe 1POORAIOPNE:. FOH, -OR.
The reactdddr NExt-HOR, -BBR, RMErkih iRe alty-0 2, BRb GehBerte@vdedt®), tdae otant, [5210
conpound _1 ] QtPéQ{;lte solid (0.019g, 10%. 1H NWMR (CD30D) 6: 1.06
(in, 1H),”“3T.%T m 1H). 1,68 (d J=4.04 Hz, 6 H, 1.98 (m 1H, 2.69
(m 1 H), 4. 43apeles o sqiratedhegpiocyolyl giaupe [feludg. hyf are potimited3or 1 7 - 5" 1y
7.34 10(d, J=5.56 Hz,.1 H),d8.04 J=5.31 , 8989 (s, 1 H).
Anal . (g323H23 8.0.3?&0A?@°38H20) , |-EJ§N. Hﬁa"i_”é: H)>95 ri(ty. K

Exanpl e2: 34( 2exs#mk or @ahihe NCkidind- dioyarfid Mittthiahe 4-ayaticiwl nigfahBioBradi met hyl - N-
V\aanTP & ( (oxiranyl) (th?aranyl) (%{;éﬁ?cliinyl) (;Eg:gany]} {thiatanyl) (ayzq;idinyl) {ietrahydrofuranyl) y

phenyl cycl opropyl1-4, 6-di hydr qdayr rolop, 4 pyr azaolse- 5( 1H) - car boxam de
. O H3C CH3N " NNC N TEN NH2 50, 5min CH3
H3C. . 7L_H BocN N 152a2 Pre ation o npoun
2a: Tert - but y| wi¥dhfdtriletd Ot hippians, 2- Eipyiropyiand| Birafyaisthbogyrsh nol - 6, 6-
di met hyl - 4, 6- tRvAYeetEeyaryol o[FBralidnb pyvemcrr@ww'm;@w?ﬁcmwv%t e. To a
stirring solutign of tert-butyl H
3- am no- 6, 6- di hy1- 4, 8246 hydr op§ry ol of 3¢H~¢] pyraESUe- 5(1H) -
carboxylate (249, 9.5 I)_i_nOEI\/B(anO saddg
2, 4-di chl or ot Qi:Je%g}l%[ 3, 21,-4%E>EIXer : n‘?,ﬂc}xaﬁiﬁa&g' OSgdrphOIiI:le 1,4-dithiane

(piperidinyl)  (1,4-dioxanyl) (1,4-oxathianyl) (morpholingl)  (1,4-dithianyl}

a0 OO0 O

piperazine 1,4-azathiane oxepane thiepane azepane
(piperazinyl)  (1,4-azathianyl)  (oxepanyl) {thiepanyl) (azepanyl)

0) O) 0\) S)

<-o ;s :—NH \,—s
1 4-dioxepane 1,4-oxathiepane 1,4-oxaazepane 1,4-dithiepane
(1,4-dioxepanyl) {1,4-oxathiepanyl) (1,4-oxaazepanyl) {1,4-dithiepanyl)
H
) )
NH NH HN
1,4-thieazepane 1,4-diazepane tropane
15 (1,4-thieazepanyl) (1,4-diazepanyl) {tropanyl)

Examples of partially unsaturated heterocyclyl groups include, but are not limited to:
O O

O SN

3,4-dihydro-2H-pyran 5,6—dihydro-2H—pyran 2H-pyran
(3,4-dihydro-2H-pyranyl} (5,6-dihydro-2H-pyranyl) (2H-pyranyl}



20 1.05eq) and triethylamne (2.64nl, 2eq). The resulting m xture was
heated to 150C for 5 minutes in mcrowave reactor. Saturated NaHCO3
was added @@hobdi24sh Xt ure was extracted with ethyl acet ageap2bbsoosors
organi c |l ayer was dried over sodiumsulfate, concentrated in vacuo.
The residue was washed with nethyl ene chloride. Conpound 2a (2.71g,
68% was obtained as a brown solid and directly carried onto the next
w thout further purification. LCMS (API-ES, MtH4): 421. 25 To a
stirring m xture of conmpound 2a(0. 162g, 0.24muol) in CH2A 2 (2m),
was added TFA (2ml). The resulting m xture was stirred at room
tenperature for 2h. After the reactign m xture was concentrated in
vacuo, a solution JEA (135t h, 4e % in MeCN (1nl) CH2C1l2 (1m ) was
added and fol | owed| by [trans- 2- phengl c%/cl opropyl isocyanate. The
resulting mxture stirred at ro enperature for | h. The
reaction m xt us £sod@syaRbldifel €d RY 5PkeMyddpkibnd O provi de conpound 2 as a
white solid (0202%gzhyd@upinyh1H MVRE3yEBBBDBY) 6: 1.04- 1.12 (m 2 H),

1.69 (d, J=3. \&genHZne & d&ed a¥ter9§l étr‘ﬂze énd |é)tnarmztt') @fm a%e\z:gerl('l Nthe ljfe»\"pevm éfe?s&o a
( S 2 H) ’dlraglcgéorT%d byJ ﬁg\]g@ cﬁ% diogﬁB g’to%\%rorln ¥he onblne% 'Ee|_l|'}l 'of Whlg'Ehé new term derlved
( CZ3H22N?EBC_FLWG"W‘3} gyelvignetefe) to g dirgical groupyforresd by eyying priethydrogen eI frgm

5 an alkyl group and that a “methylene” refers to a divalent radical -CHy- derived from remaving one

N (5-{[ ( Zfkogn REN TN M@t iTEMBY leRInpRE 8Zdudlr dirkdida e ¥k bretholimfiled B tdiéhyiehe, 4

, 5,6
t ot rahy dl;;;gylenebl%cﬂoglkﬂenl henélener h tero y)clylineb rt]1|eteroa|r¥l rljeeaﬁ%ig nﬂna d;1ma1tic unsatd[rated 4
- am ne. SYRFER) 0% )’?dé?ﬁb%'?e Syl gycvalisy, é‘ﬁ%ﬁyh ?‘%IHWEJ!F‘ he‘*’“’awl and

3a: et hyl 3- am no- 5- (chl orocar bonyl ) - 6, 6-di net hyt -5, 6-di hydr opyrroT\ZgB,

g t 2!"? E roia}'?zrg | %cétxr%ﬁtppateg ggri?o%?cﬂl)ﬁ&s%éctilgy. ForS etxenl;}glelz n<:.9clopropylenreﬁre eIs to beth

3-am no- 6, 6= thyl pyrrol o[ 3, 4-c] pyrazol e-2,5(4H, 6H) - di carboxyl ate
(5.65@ Ida4 IFfbr %&@'&2‘*0( aQHﬂﬂenmﬁe@@Qldofﬂ)e%ﬁb\b@ Loy, dienteng, -cH

(30nt). 'Epl d|—l§9 (EcgéHy tﬁ-liél-[z roomtenperature for oh.
Af t er thefeacztlcf Jre Fa ed in vacuo, a portion of

residue (1.53 @fefé%aﬂxygemgub&bg%r%ab*m% a sol ution of DI PEA
(3.6mL, 4eq) Hydr@y2Ee2iA0N1). 10 The resulting solution was slowy
added to a soputicak@f refefsitPEOMFESRGup (oA 6 itd Ayaebher dlorfetdlepladed Bilibrirat
0C ang, thQg resulting m xture vvas stirred at OC for 1h. The reaction
m xture was diluted with ethyl acetate and washed with saturated
NaHCOB, dri ed 9BURER" YoRRUBRANS (TepneERt eiRUPsEIGUMidRsoraed SYnb R S MPIRReP &Y Biid
evapor at eekdinat agelrand thet thé descriptiondrdiudesdinstanoaepydian dhe3uent CogirpistbceRgcmand
di rect |y ire@fides admiam foek h®. P& XkanfpRatittbrosychabioldptionblyrstifsaitewitt dnialkd tofoOp.
15Pr epar % Be ftne a[kyl may b'T'ﬁ ed not be present and the descnptlon mcludes situations where the

3b: 5- - 4
D & A RhahoRe G0 T el Bk B RS Bt b o S L o
resi due CHRButen Withidhs al@EdPi nto a sol ution of

(38) - 3- benzy 1a bharelabuilical q@ebestibintaeférd S2nBixtutt. db ) or imareEitie bamodnds)desciibte
resul ti ngeg X Hﬁﬁw?ﬂ@&llﬁﬁﬂafn{a@éjﬂ@aﬁw éc@éd’cé{% sEl%r scﬁlu]ates -Ep@atéseﬁﬁdd@gs fﬂbré&f%lfﬁ

was then

0
o . o L SR S AR fiff@ﬁﬂ*@%l{& B arha Y Sioklly:
The ré&su ITh¢ vePord of e Bfaimeeg4fical cpmpogitipnd to fegllitpty Rdmigjgiralipn9bR $o8POUNA & an@EBRISTH N
m Xture was paAx idetl edreldy a ppigpiclbitlally/hermptentitiaiyeacceprapie ladie3 befars t@ adatriereor

SO' ' d ( 1 RUERD that Eeesanolstn.éursé e.argrcaah.mahmo Qh o Fgﬁmgﬁaddo%@ nbtQabledate Grediological

or ot'hi enop, 2

dThyrl m 8%{% Ugéf&'es ?fé %QWS%F@%’FR? %mine (0.11nl, 2eq). The
resul ting mi xt (Remagesticalyacesgtaplp Pt feirs tSaW?ﬂﬁuB%amﬁa%F o Grag@aceutical
react 8 . cdiy@sitichad furtiaan fagiiitath edreinistedond & icdripeohdd Exinipgss - WP Clirtitatigny ofexdgents

conpound ir%lu@caﬁﬁm%a%“e?e‘? cat@nd Shobdha Mibus LRk and tbd¥WRsthreD38 bseerivhtivas,
gelatin, vegetable oils and polyethylene glycols.
As used herein, the term "pharmaceutically acceptable salt” refers to those salts that retain the bioclogical
effectiveness and properties of the parent compound. Such salts include:



C C NOC 4b 54 Preparation of conpound 4a:
et hyl- 3-am no- 6, 6-di met hyl-5- (fftrans-2-phenyl cyclo propyl]
am nol car beyaydohsr28s1di hydr opyrrol of 3, 4- c] pyr azol e- 2( 4H) peanbaybads.
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 car boxyl ate
(5.65g, 17.4mmol) in CHA 2 (20m) was added 4.0M 1-101 in di oxane
(30m). After the 10 reaction m xture was concentrated in vacuo, a
portion of residue (3.45g, 11.6nmmoklo-was dissolved into a solution of
D1PEA (8.1ml, 4eq) in CH2Cl2 (50nml). To the resulting solution was
slow y added to trans-2- phenyl cycl.opr |
resulting m x )ua_'rcg a%gng ltf"r"vrhgggaé'ﬁy\é ﬁ%a'ﬁ eod%%%@mi&ﬁ ﬁﬁ%{eﬁ%g%%g? t\r/{g%r?%ggcﬁ%t}%ﬁd
stirred ¥thiPAEAMHC PEdHFEAS Bydsochlgiic apH, hydrpRsoTiIgars NR2H: RiogPercRekh il eid)
Wit h CH2&kPRperchlad: aviising the ke, kr withit aigaak eddNablCSBacetir dciidoalicegcids GY pufl) malic
E :JI I at €, 4O RERALER 1REhahRUNAS Hh, emmegﬁnf;;@@l%otamfotua@buufwc ﬁdni‘l @dﬂ&hi@@ﬂic?ﬁh&i‘lc
utiQn w.th = . / : € conpoun a as a Ite
sol i d%( 4%‘219'5?9?5%%%’5&%%%@%%6 “gg’l:eq'%fﬂ ~ 1,16 rém 2.5 160 e%%,
J=3.79 Hz, 6 @)sals lgmef wheman poidis profor Reesent wﬁzﬂea?fifﬁ cprapoury szr?s_ (hiaced by g
(m 3 H) mgtalli@n,-e.g7 .28 Blkglnmet@ i) aPabgiae sarthgerpfor an aluminum ion; or coordinates with an
conpounddianic EE 51eh & dhadbiamihd) MibthNormae Jrichapdiaiyd, Byheitamine OY-thatfydacamine,
di hydropgrcht%ﬁ%, 4-cl pyrazol e-5(1H) - car box5m de. 'DTo a stirring
sol utj on of efhyl ) o . . o
3- ani Wo- 6, 6- din%rleﬁS?fg ECPRY PRSI OSEHERSA BV IBPBESAM" OhifFiNGY Wrosine Minase
car bony 1)JCTs)gand ehirihg/iieaninerkingses (K8 c] pyr azol e- 2( 4H) - car boxyl at e
(613ngy, 1. 60nmWRkYatibin oMedtili4tBarlpfewas tha ditkedio? b thd @iivtid adtivity bf R CTKsTérel
resul tingrgd Xk prfuddodialilg 6k WHE hotilRbd shthel Byt LRMF & RTRO VTR andH s,

concentrated he resi due was rtitioned b e th cet an
sat ur at efi™ actypiongr 'ﬁr&?\,{\{a ne gtﬁ% ‘_éar’ﬁl’{'t%f' %‘c’ity t°gm1@v§”§€ r"r% %Llﬁsd ge}fgéc@g Oggne
whi t el5s olgngentration pifhe cpgwgund gsaikforehickrthis (D, &P of SHIRIs exposest of poreprefsraily, gy
(d, J=3. Fibitkn of 56 catdiytid adiBly GERTKE, GIKs AndATKEs, 1 H) 4.12 (s, 2 H) 7.01

-7.10 (m 3 Hgath tﬂe?acﬂvityz reddrs (J¥he e dF phokBhofylaBdn df fyrdd@e SRdeklink Giuddte, direct or

conpound.4b (0 . ' . - .
trichlor 6‘%%"." ?nf' | %éértd%.r mﬁ% ija peh%\ﬂ% téér?g’f ﬂre)e nﬁ@?egﬁgeﬁ@q?%h%@gen%e dEee"E‘ﬁ’.
The resul¥iehH A8 ure was heated to a tenperature of 80C for 5

m nut2ss i n ni Woowwing rafeesio toorging Blrempaiad ofi therpresent tiagelingnard piardef Pieigadier in
prep- \(;\Qjoa@ﬁérQZQﬁéﬂtMc{n‘!pmQﬁ5/a9&391%5:ataly%7acﬁ\.r(itHBLﬁeR)1tP®(, pithew tiketyt he, by
conpound, . L X - -1
(m"2 1) R b B R I S e
H, 4.42 c?tﬁ}ytlcgct 1oft47§ B@s?ademeg n ucit‘zt?ont&ct 1can7_el éo(rtpgls ﬁd:-?n_ @ ll_.%,’ll'l fes
H). Anal fubgGoretridisk oNTOke Jn @ tesHoke captagtingipngy inglve|gnly pjcompyppind and g Bi,of interest
puritas SF K Mef iNoRe @Rk &l BRlsenaf alch Beingigthindd@ngrownAin atlyduitcadishda tral cantacted

(Iil?{n(’rleg; _S i glc({rr}@,tggﬁﬁ% #atkn < ﬂnjenglé Iﬁlﬂ% ti@ﬁgxt ti_ae ab%ity C?'f a patrtri]cullall cnfnpound to affect a PK
R AR MR DL g
c] pyr azolmsresmpipx lviag Beans ircatienpiedVir ¢ wtswéih,e o[ERED)MiPle Methodsexishand
H), 1. 70 afeSwell-Bndah fo tRos3 Skille§ in the dr to g2t tbalPK{=dil onthetith 6:8 compdbdshir|udifg, ki)t not

%I 2(])_-‘?(’%] %@“&q& ditectdbi mifrofiRction hd HmérBls tendilembAnSdricPePBiqledy 1 H), 7.09-

(cz4H28mos%?’%éﬂf%%ﬁéﬁsqﬁ%?ﬂﬁg%slwg%r g8 o &i‘%ﬁ%ﬁ@"’"”ﬁgﬂm 2, €. without
1. [ (28) - Simitafiers {nriest Gbexr Bt medienhy | |

“In vivo" refers to procedures performed within a living organism such as, without limitation, a

mouse, rat or rabbit.

35 "PK related disorder,” "PK driven disorder," and "abnormal PK activity” all refer to a condition
characterized by inappropriate, i.e., under or, more commonly, over, PK catalytic activity, where the
particular PK can be an RTK, a CTK or an STK. nappropriate catalytic activity can arise as the result of
either: (1) PK expression in cells which normally do not express PKs, (2) increased PK expression leading
to unwanted cell proliferation, differentiation and/or growth, or, (3) decreased PK expression leading to

40  unwanted reductions in cell proliferation, differentiation and/or growth. Over-activity of a PK refers to either



di met hyl am newasusedi npl aceoftrans-2- phenyl cycl opropyl isocyanate
i'l (s HN\ e 5 HHNINHNV NC 60 ( N CHB GH

3-[(2-chl %ﬁb@iﬁ%@ 2-d] pyri m di n- 4-yDani nol - N- M5) - 2-  pc1/1B2005/003975
(di met hyl am no) - 1- phenyl et hyl ] -6, 6-di met hyl- 4, 6-

di hydropyrrol o[ 3, 4-c] pyrazol e-5(1H) - car boxam de. 1H NWVR (400 MHz,
00300) 6: 1.62 (s, 3 H, 1.68 (s, 3 H, 2.38 (s, 6 H, 2.56 - 2.66
(m 1 H, 2279 - 2.89 (m 1 H, 4.69 -4.73 (m 1 1-1), 4.80 -4.85 (m
1 H, 4.93 (dd, J=10.2, 4.4 Hz, 1 ¥1,-7.07 - 7.38 (m 6 H, 8.05 (d,
J=5.31 Hz, 1 H). Anal. (C24H27N608Cl. 1.0 HOAc.0.6H20) C, H, N Method

ST rTeE;(ﬁ;rFl rﬁﬁhgca{l&zo@ihe dqe'ng%c%g‘ggfa% r%alg cﬁag%ﬂyt{qgl"og%( Cllm f a ]e\éel oi P}|< Satcc;)ti(\::i whirth caﬂ
H3 C O core R}epNh )a>ce[’gp lfNa‘qon Nque!'ept]aug_q gnd or growth d¥sorder thatpl?sl as the level of the PK

increases, the severity of one or more of the symptoms of the cellular disorder increases). Under-activity
is, of course, the converse, wherein the severity of one or more symptoms of a cellular disorder increase
5  gsthe level of the PK activity decreases.

"Treat", "treating" and "treatment” refer to a method of alleviating or abrogating a PK mediated
cellular disorder andfor jts 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.

10 "QOrganism" refers to any living entity comprised of at least one cell. A living organism can be as
simple as, for example, a single eukarictic 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

15  of the following effects:

n reducing the size of the tumaor;
(2) inhibiting (that is, slowing to some extent, preferably stopping) tumor mefastasis;
(3) inhibiting to some extent (that is, slowing to some extent, preferably stopping) tumor
growth, and
20 4 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 pariner. Techniques

25 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 absenca 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 pariner in a final aspect of this invention.

"Cell phenotype” refers to the outward appearance of a cell or tissue or the biclogical function of

30 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 fo 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

35 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

40 Scheme 2. In Scheme 1 and Scheme 2 and the descriptions following, “BOC", "Boc” or "bo¢” means N-



NN CI AWL' OPr 7 3-1X4-chl oro-6-propoxy-1, 3,5-triazin-2-y0am no] -6, 6-
di met hyl - N- Br ans- 2- phenyl cycl opropy11-4, 6-

di hydr opyr 3:¢] pyrazol e- 5(1H) - car boxam de 1H NVR § ﬂ@ 594
(t, J:7.33{‘ﬁzi,a£’§°7?—3391.02 - 1.13 (m 2 H 1.65(d, J=3.54 HZEQ?E%h o
1.66- 1.77(m 2 H 1.90 - 2200 (m 1 H 2.65- 2.73 (m 1 H 4.27 (t,
J=6.19 Hz, 2 H 4.39 (d, J=23.75 Hz, 2 H 6.99 - 7.08 (m 3 H 7.10 -
7.19 (m 2 H. Anal. (C23H27N802C1.0.2H0Ac.0.6H20) C, H, N -

Met hodof Exanpl e4. 2, 4-di chl oro- 6- progexy-1, 3,5 triazine was used in

pl ace of 2,4,6-trichloropyrimdine while the reaction m xture was
heat ed t 20C. se WO 2006/ 072831PCT/ | B2005/ 003975 - 48 -

ST uct U R ERTHPEMN e HCa DEaZe HRUP 51 PO W30 reaihe iR Ay
H3C 0' yaNingINOMS epassd NNdRetipacetamide, NPMF meagy [dineplly] fonparige, gDMSO" means
3- [ (4- anmidinein@sutibider Bt theahs S CHg ZMMBE -ryddas 1oyl +But@ - stieENNFY nblgris rafi@hy2-p
henyl cycl,aRhdive: e nfatl AU QKL 1Rk HednsHiuoro acetic acid, THF means tetrahydrofuran.
Sy UuPloli et LS ol % o IR T2
2.63 - 2eysliyarplcabiqdy comppynds |, Il {V 1Y Viend¥ll. (b 1 H) 6.98 - 7.09 (m 3
l-1) 7.10 - 7.20 (n, 2 H).Anal. (C231-122N90CL1. 0. 3HOAc. 1.1H20) C, H,

N Scheme 1
Ro. Rs
R2 R3 R2 R3 NC ><
—> NC > _—
H2N><C00H AN ~COzH AN" ~CO,H
H Boc
KA) i) IC)
Rs R3 i Rg R2
— —_ O
NC n'}l)%02CH3 N—Boc »
Boc NC n
o) IF)
R R
N e Nee P2
HN,__| , N—Boc —_— EtOOC~N__| , N-Boc
n n
HoN HoN

10 G} I(H)



Met hod of exanple 4.24-dichloro-6-amno-1,3,5-triazine was used in
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Scheme 1 illustrates the synthesis of the intermediate }(H) used io make compounds of formula [.

The amino group of the substituted amino acid 1(A} is alkylated to give compound 1(B). This can typically

be done by treating compound I{A} with an alkylating agent in the presence of a base. An activated

5  electrophilic double bond moiety is a commonly used alkylating reagent. A typical reaction condition of
alkylating I(A) with an activated electrophilic double bond moiety is to freat i{A) with the activated double
bond moiety in the presence of a strong base. Subsequent aqueous work up affords compound I(B). The
amino group of compound I(B) is then protected with a boc group fo give compound KC). This can
typically be done by freating compound [(B) with Boc agent in the presence of a base. A typical condition

10 s to treat compound I(B) with (Boc)zO in the presence of MesNOH in MeCN as a solvent. The carboxylic
acid group of compound I(C) is then converted into a methyl ester of compound KD). A typical condition

of converting the carboxylic acid group into the methyl ester group is to treat [{C) with methyl iodide in
DMF in the presence of a base. Compound I(D) then undergoes an intramalecular aldol condensation to

give compound {(F). This can typically be done by freating compound I{D) with a strong base in an aprotic
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di hydrgpylr\lyg{%fj%, 4-c] pyrazol e-5(1H) - car boxam de. 1H NVMR (CD30D) 6:
1.02 - 1.16 (in, 2 H 1.66 (d, J=3.54 Hz, 6 H 1.92- 1.99 (m 1 H)
2.70 (b, 1 H 3.92 (s, 3 H 4.38 (d, J=33.85 Hz, 2 H 6.99 - 7.09 (m
3K) 7.11 -7.19 (m 2 H). Anal. (C211-123N302C1.0.1HOAc.0.3H20) C H,
N. Met hod of exanple 4. 2, 4-dichl or346-net hoxy-1, 3, 5- triazine was
used in place of 24,6-trichloropyrimdine and the reaction m xture

was Stirrsellerdit Angean doRdGRR b Wes cBH]Eoth‘féD) with t—BuOK V}ptoluene Srbsec#ent aqueous
20061072%}?& (n% gﬁ&g &? S%Z‘?uound r_f d) then um}e r_F{tczes au£+% cyc?zatlon wntmg hydrazine moiety to

ghgmdfﬁwlatf?r}%'%g?ﬁﬂ”?d \ t’*ﬁW%‘rﬁ%ﬂj’“OB OW? PeIZEigr Briv oAy cPPRIUNSH(BNiwith hydrezine and
4-yl | am rREtic Rpl:! ip Eigis -The ednsH ryyredionpirogoydf ]:om];plﬁ‘nd I{G) is then acylated to give compound
di hydr®pyH. od 9}ic ebndiffop ¥f tRz&tligtioh (s 16 teafAmPEUR@IIE)Ith chioro ethyl carbonate in THF.
More detailed synthetic conditions of Scheme 1 can be found In U.S. Patent Application
Publication No. 2008/0171357 and PCT Publication WO 02/12242, the disclosure of which are
incorporated herein by reference.
Scheme 2 illustrates two routes through which compounds of formula ] can be made from
10 intermediate I(M). In the first route of Scheme 2, the ethyl ester protecting group of the pyrazole nitrogen
of {H) is cleaved fo give compound II{A). This reaction can typically be carried out by treating the
subsirate I{H) with a base. A typical reaction condition is to refiux the substrate f(H) in dioxane and DCM
in the presence of 2-3 equivalents of LiOH followed by agqueous workup. Compound II(A) undergoes a
nucleophilic reaction with an electrophilic R’ moiety to give compound Ii(B). This nucleophilic reaction
15 can be alkylation, acylation, sulfonylation, reductive amination, and many other reactions that can be
carrled out for the pyrazole amino group of compound ll{A). A typical alkylation condition for the
transformation of Ii(A) to H(B) is to react Il{A) with R'-Cl in the presence of excess base, such as DMA
and TEA at an elevated temperature of 80 - 140 °C, and optionally under microwave radiation.
Subsequent agueous workup gives compound II{B). The Boc group on the pyrrole nitrogen of compound
20 1iB) is then removed to give compound I{C). This can typically be done by treating II{B) with a strong
acid. A typical condition is to treat compound 1I(B) with 1:1 TFA : DCM at room temperature for two hours.
Subsequent aqueous work up affords compound I{C). Alternatively, the transformation of compound 11{A)
to compound I)(C) can be carried out in a single step. The alkylation of compound il{A) and the remaval
of the boc protecting group of the pyrrole nitrogen can be carried out in an one pot reaction. A typical
25  reaction condition is to mix substrate II{A) with the alkylating reagent R'-Cl, excess DMA, one equivalent
HCI, in dioxane at an elevated temperature and under microwave radiation. Compound II{C) then
undergoes a nucleophilic reaction with an R* electrophile to give compound I. The nucleophilic reaction
can be alkylation, acylation, sulfonylation, reductive amination and other reactions that a secondary alky!
amine can carry out. An acylation reaction of compound II{C) can be carried out by reacting compound
30  I(C) with an acylating R* molety. A typical acylation reaction condition is to react II(C) with an isocyanate
R moiety in the presence of TEA at room temperature. Subsequent aqueous workup gives compound |,
In the second route of Scheme 2, the boc group on the pyrrole nitrogen is removed to give
corrpound Ili(A). The can typically be carried out by treating compound I{H) with a strong acid. A typical
reaction condition is to treat compound I(H) with 4N HCI in dioxane and DCM. Subsequent agueous
38 workup affords compound lIl{A). Compound II{A} can then undergoes a nucleophilic reaction with an R*
electrophile give compound II(B). Because the ~NH; group attached to the pyrazole in compound II{A)
fs less reactive than the pyrrole nitrogen of IIl{A), the transformation of HI(A) to I(B) can be carried out
without protecting the pyrazole -NM; group of compound llI{A). The nucleophilic reaction carried out for
this transformation can be an alkylation, acylation, sulfonylation, reductive amination, Relative mild
40 reaction conditions are preferred o achieve the reaction selectivity. An acylation reaction of IlI(A) to give
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lI{B) is carried out by freating compound Mi{A) with an acylating reagent in the presence of hase. A
typical reaction condition is to mix compound III{A} with excess of base, such as DIPEA in DCM and
adding the resulting solufion to an isocyanate at 0°C. The reaction mixture is held at 0°C for about two
hours for the reaction to go complete. Subsequent aqueous workup gives compound JlI(B).

5 Selective acylation of the pyrrole nitrogen in the presence of the unprotected —NH: attached to the
pyrazole to obtain compound HI(B) can also be done from compound I{H), through the intermediate of
(D). The pyrrole nitrogen of I{H) is deprotected and further acylated to give compound NI{D). This can
be done by treating compound I(H} with a strong acid, reducing the reaciion mixture to a residue and then
reacting the residue with an acylating agent. A fypical reaction condition is to treat compound I{H) with 4N

10 HCl in dioxane at rcom temperature for two hours and subsequently remove all solvent. The residue is
dissolved and basified by a base such as DIPEA. The resulfing solution Is then added to triphosgene at
0°C . The reaction mixture is allowed to siir at 0°C for an hour. Subsequent aqueous work up affords
compound NI{D). The crude compound NI(D} then reacts with a nucleophile to give compound NMI(B). A
typical reaclion condition is to mix compound II{D) with a R nucleophilic amine moiety in the presence of

15 a non-nucleophilic amine in DCM at room temperature, The reaction mixture is be held at room
temperature for about two hours. Subsequent aqueous workup afford compound [H(B).

The ethyi ester protecting group on the pyrazole nitrogen of compound IlI{B) is removed to give
the free base compound llI{C). This can typically be done by treating compound [II{B) with a base. A
typical reaction cendition is to reflux compound Ii{B) in dioxane and DCM in the presence of 2-3

20  equivalents of LIOH. Subsequent aqueous workup affords compound III{C). Compound HK{C) then
undergoes a nucleophilic reaction with an R' electrophile molety. This nucleophilic reaction can be an
acylation, alkylation, sulfonylation, reductive amination or one of many other reactions that an amine
functionality carries out. A typical alkylation reaction condition is to treating compound IIKC) with an
alkylating agent such as R'-Cl, in the presence of a base such as 2 equivalents of DMA, in a solvent such

25 as NMP, the reaction mixture is then heated under microwave radiation to 140°C for hour hours.
Subsequent agueous workup and purification gives compound of formula L.

Unless indicated otherwise, all references herein to the inventive compounds include references
to salts, solvates, hydrates and complexes thereof, and fo solvates, hydrates and complexes of salts
thereof, including polymorphs, sterecisomers, and isotopically labeled versions thereof,

30 Pharmaceutically acceptable salts include acid addition and base salts {including disalts).

Suitable acid addition salts are formed from acids which form non-toxic salts. Examples include the
acetate, aspartate, benzoate, besylate, bicarbonate/carbonate, bisulphate/sulfate, borate, camsylate,
citrate, edisylate, esylate, formate, fumarate, glucepiate, gluconate, glucurenate, hexafluorophesphate,
hibenzate, hydrochloride/chloride, hydrobromide/bromide, hydroiodidefiodide, isethionate, lactate, malate,

35 maleate, malonate, mesylate, methylsulfate, naphthylate, 2-napsylate, nicotinate, nitrate, orotate, oxalate,
palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate, saccharate, stearate,
succinate, tartrate, tosylate and triflucroacetate salts.

Suitable base salts are formed from bases which form non-toxic salts. Examples include the
aluminum, arginine, benzathine, calcium, choling, diethylamine, diolamine, glycine, lysine, magnesium,

40  meglumine, olamine, potassium, sodium, tromethamine and zinc salis.
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For a review on suitable salts, see “Handbook of Pharmaceutical Salts: Properties, Selection, and
Use" by Stahl and“Wermuth (Wiley-VCH, Weinheim, Germany, 2002), the disclosure of which Is
incorporated herein by reference in its entirety.
A pharmaceutically acceptable salt of the inventive compounds can be readily prepared by mixing
5 together solutions of the compound and the desired acld or base, as appropriate. The sait may precipitate
from solution and be collected by filtration or may be recovered by evaporation of the solvent. The degree
of lonization in the salt may vary from completely ionized to almost non-ionized.
The compounds of the invention may exist in both unsolvated and solvated forms. The term
‘sglvate’ is used herein to describe a molecular complex comprising the compound of the invention and

10  one or more pharmaceutically acceptable solvent molecules, for example, ethanol. The term ‘hydrate’ is
employed when the solvent is water. Pharmaceufically acceptable solvates in accordance with the
invention include hydrates and solvates wherein the solvent of crystallization may be isotopically
substituted, e.g. D0, dg-acetone, dg-DMSO.

Also included within the scope of the inventlon are complexes such as clathrates, drug-host

18  inclusion complexes wherein, in contrast to the aforementioned solvates, the drug and host are present in
stoichiometric or non-stoichiometric amounts. Also included are complexes of the drug containing two or
more organic andfor inorganic components which may be in stoichiometric or non-stoichiomefric amounts.
The resulting complexes may be ionized, partially ionized, or non-ionized. For a review of such
complexes, see J Pharm Sci, 84 (8), 1269-1288 by Haleblian (August 1975), the disclosure of which is

20 incorporated herein by reference in its entirety.

Also within the scope of the invention are polymorphs, pradrugs, and isomers {including optical,
geometric and tautomeric isomers) of the inventive compounds

Derivatives of compounds of the invention which may have little or no pharmacological activity
themselves but can, when administered to a patient, be converted into the inventive compounds, for

25 example, by hydrolytic cleavage. Such derivatives are referred to as ‘prodrugs’. Further information on the
use of prodrugs may be found in ‘Pro-drugs as Novel Delivery Systems, Vol. 14, ACS Symposium Serles
(T Higuchi and W Stella) and ‘Bioreversible Carriers in Drug Design’, Pergamon Press, 1987 (ed. E B
Roche, American Pharmaceutical Association), the disclosures of which are incorporated herein by
reference in their entireties.

30 Prodrugs in accordance with the invention can, for example, be produced by replacing
appropriate functionalities present in the inventive compounds with certain moiefies known to those skilled
in the art as ‘pro-moieties’ as described, for example, in "Design of Prodrugs" by H Bundgaard (Elsevier,
1985), the disclosure of which is incorporated hereln by reference in its enfirety.

Some examples of prodrugs in accordance with the invention include:

35 (i) where the compound contains a carboxylic acid functionality (-COOH), an ester therecf, for
example, replacement of the hydrogen with {C4-Cg)alkyl;

(iiy where the compound contains an alcohol functionality (-OH), an ether thereof, for example,
replacement of the hydrogen with (C,-Cg)alkanoyloxymethyl; and
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10  geometric cis/trans (or Z/E} isomers are possible. Where the compound contains, for example, a keto or
oxime group or an aromatic moiety, tautomeric isomerism (‘tautomerism’) can cccur. A single compound
may exhibit more than one type of isomerism.

Included within the scope of the invention are all stereocisomers, geometric isomers and
tautomeric forms of the inventive compounds, including compounds exhibiting more than one type of

16  isomerism, and mixtures of one or more thereof. Also included are acid addition or base salts wherein the
counterion is opfically aclive, for example, D-lactate or L-lysine, or racemic, for example, DL-tartrate or
DL-arginine.

Cisftrans isomers may be separated by conventional techniques well known to those skilled in the
art, for example, chromatography and fractional crystallization.

20 Conventional techniques for the preparationfisolation of individual enantiomers include chiral
synthesis from a suitable optically pure precursor or resclution of the racemate (or the racemate of a salt
or derivative} using, for example, chiral high pressure liquid chromatography (HPLC).

Alternatively, the racemate (or a racemic precursor) may be reacted with a suitable optically
active compound, for example, an alcohol, or, in the case where the compound contains an acidic or basic

25 molety, an acid or base such as tartaric acid or 1-phenylethylamine. The resulting diastereomeric mixture
may be separated by chromatography and/or fractional crystallization and one or both of the
diasterecisomers converted to the corresponding pure enantiomer(s) by means well known to one skilled
in the art.

Chiral compounds of the invention (and chiral precursors thereof) may be obtained in

30 enantiomerically-enriched form using chromatography, typically HPLC, on an asymmetric resin with a
mobile phase consisting of a hydrocarbon, typically heptane or hexane, containing from 0 to 50%
Isopropanol, typically from 2 to 20%, and from 0 to 5% of an alkylamine, typicaily 0.1% diethylamine.
Concentration of the eluate affords the enriched mixture.

Stereolsomeric conglomerates may be separated by conventional technigues known to those

35  skilled in the arl; see, for example, "Stereochemistry of Organic Compounds” by E L Eliel {Wilsy, New
York, 1994), the disclosure of which is incorporated herein by reference in its entirety.

The invention also includes isotopically-labeled compounds of the invention, wherein one or more
atoms is replaced by an atom having the same atomic number, but an atomiic mass or mass number
different from the atomic mass or mass number usually found in nature. Examples of isolopes suitable for

40  inclusion in the compounds of the invention include isotopes of hydrogen, such as 24 and *H, carbon,
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circurnstances. Substitution W|th posﬂron emlttlnglsotopes suchas ''C, "F, "0 and N, can be useful in

10 Positron Emission Topography (PET) studies for examining substrate receptor occupancy.

Isotopically-labeled compounds of the invention can generally be prepared by conventional
techniques known to ihose skilled in the art or by processes analogous to those described herein, using
an appropriate isotopically-labeled reagent in place of the non-labeled reagent otherwise employéd.

Pharmaceutically acceptable solvates in accordance with the invention include those wherein the

15  solvent of crystallization may be isotopically substituted, e.g. D20, ds-acefone, dg-DMSO.

Compounds of the invention intended for pharmaceutical use may be administered as crystalline
or amorphous products, or mixtures thereof. They may be obtained, for example, as solid plugs, powders,
or films by methods such as precipitation, crystallization, freeze drying, spray drying, or evaporative
drying. Microwave or radio frequency drying may be used for this purpose.

20 The compounds can be administered alone or in combination with one or more other compounds
of the invention, or in combinaflon with one or more other drugs (or as any combination thereof).
Generally, they will be administered as a formulation in association with one or more pharmaceutically
acceptable excipients. The term “excipient” is used herein to describe any ingredient other than the
compound(s) of the invention. The choice of excipient will to a large extent depend on factors such as the

25 particular mode of administration, the effect of the excipient on solubility and stability, and the nature of
the dosage form.

Pharmaceutical compositions suitable for the delivery of compounds of the invention and methods
for their preparation will be readily apparent to those skilled in the art. Such compositions and methods for
their preparation can be found, for example, in ‘Remington's Pharmaceutical Sciences’, 15th Edition

30 (Mack Publishing Company, 1995), the disclosure of which is incorporated herein by reference in its
entirety.

Oral Administration

The compounds of the invention may be administered orally. Oral adminisiration may ‘involve
swallowing, so that the compound enters the gastrointestinal tract, or buccal or sublingual administration

35 may be employed by which the compound enters the blood stream directly from the mouth.

Formulations suitable for oral administration include solid formulations such as tablets, capsules
containing particulates, liquids, or powders, lozenges (including liquid-filled), chews, multi- and nano-
particulates, gels, solid solution, liposome, films (including muco-adhesive), ovules, sprays and liquid
formulations.



16 To a stirring solution of conmpound 4b (0.152g, 0.488mvl) in DVA
(2m.) was added 2, 4-dichl oro-6- nethoxy-1,3,5-triazine (92ng, 1.05eq)
and DI PEA (@ zbd¢rds312eq). The resulting m xture was sti pegapRbs/Eae
tenperature for 1lhr. To the reaction m xture was added
pyrrolidin-2-yl methanol (0.072nml, 1.5eq). 5 The resulting m xture was
stirred at roomtenperature for 1hr and purified by prep-HPLC to
provi de conpound 16 as a white solid (64.9ng). 1H NMR (CD30D) 6: 1.02
- 114 (m 2 H 1.63 (d, J=3.54 Hz-3®%-H) 1.84 (b, 1 H 1.90 - 2.00
(m 4H 2.66 - 2274 (m 1 H 3.48 - 3.71 (m 4 H 3.84 (s, 3H 4.10

by Anal %éz%%fﬁé%g@ﬁ%s Pyttt iR, Sps Infbpis Shaderbippiing My
St ruct ur 858nRP R iH Pt & ferpAPEYss %‘i’ﬁr‘r@‘ca'l&ri%ﬁ‘%‘?? BcCRITIeH & £XPRIP: (Ngefrestiagol.

HCH3 H OMRelpthylene glycol, propylene glycol, methylcellulose, or a suitable oil, and one or more emulsifying
- 3- [ (4- magdh@xander élgeeamm@adeemcmwlf&muramm.a,baéwﬁé P¥akeR by HeNdeokskdtidn ot ad

-triaz nydmkly) 0} rrethyl N-Rtrans- 2-
phenyl cy(s:'I Igﬁrre% mn@ drop rroI o[ 3, 4- c%p razol eS%QgI-g‘ﬂcar boxam de
1H NVR (CD3 co pouT fheim'ilélo §sq_Be upeds %lsadlssslmgg nteg@tlpg dopageg

- 2.04 ( fﬁrmﬂsqcf} agthgse desgribeugn Expert pplnp:)n in. Thgrapeuftc Befenfsnil (8), I951-286 % L{asg arlt

H) 3.54 <chéh(Zeb1) the diclddireds \ﬂ'?chﬁsdmcorpdratgﬁ' he’l:eﬂn hyzreferdndshin id ertffet(. d, J=21. 73

:::)Z, 2 :I) 4. 36Forf’abl%§do ozl'rnsH}lepZn% oné [o} rﬁaﬁﬁ?kz Kﬁ%ﬁ 1 \Zt"/ltggxm% % éhe

15 sy Ry e R oy fhsﬂosager Pt afn (T Rt

HN NH : ger@rallNcqntalq\p dlsmtfgraqt Emg'@aququ disjgepfarits @nclyde sogimnstarchiNglycplate) ggisiem
carboxymethyl cellulose, calcium carboxymethyl cellulose, croscarmellose sodium, crospovidone,
polyvinylpyrrolidone, methyl cellulose, microcrystalline cellulose, lower alkyl-substituted hydroxypropyl
cellulose, starch, pregelatinized starch and sodium alginate. Generally, the disintagrant will comprise from

15 1 wi% to 25 wi%, preferably from 5 wt% to 20 wi% of the dosage form.

Binders are generally used to impart cohesive qualities to a tablet formulation. Suitable binders
include microcrystaliine cellulose, gelatin, sugars, polyethylene glycol, natural and synthetic gums,
polyvinylpyrrolidone, pregelatinized starch, hydroxypropy! ceilulose and hydroxypropyl methylcellulose.
Tablets may also contain diluents, such as lactose (monohydrate, spray-dried monohydrate, anhydrous

20 and the like), mannitol, xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and dibasic
calcium phosphate dihydrate,

Tablets may also optionally include surface active agents, such as sodium lauryi sulfate and
polysorbate 80, and glidants such as silicon dioxide and talc. When present, surface active agents are
typically in amounts of from 0.2 wi% to 5§ wi% of the tablet, and glidants typically from 0.2 wi% to 1 wi% of

25  the tablet.

Tablets also generally contain lubricants such as magnesium stearate, calcium stearate, zing
stearate, sodium stearyl fumarate, and mixtures of magnesium stearate with sodium lauryl sulphate.
Lubricants generally are present in amounts from 0.25 wit% to 10 wi%, preferably from 0.5 wt% to 3 wi%
of the tablet.

30 Other conventional ingredients include anti-oxidants, colorants, flavoring agents, preservatives
and taste-masking agents.

Exemplary tablets contain up to about 80 wi% drug, from about 10 wi% to about 90 wi% binder,
from about 0 wi% to about 85 wt% diluent, from about 2 wit% tc about 10 wi% disintegrant, and from
about 0.25 wt% to about 10 wi% lubricant,

35 Tablet blends may be compressed directly or by roller to form tablets. Tablet blends or portions of
blends may alternatively be wet-, dry-, or melt-granulated, melt congealed, or extruded before tabletting.
The final formulation may include one or more layers and may be coated or uncoated; or encapsulated.

The formulation of tablets is discussed in detail in “Pharmaceutical Dosage Forms: Tahlets, Vol.

1", by H. Lieberman and L. Lachman, Marce! Dekker, N.Y., N.Y., 1980 (ISBN 0-8247-5918-X), the
40  disclosure of which is incorporated herein by reference in its entirety.
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Parenteral Administration

10 The compounds cf the invention may also be administered direclly info the biood stream, into
muscle, or into an internal organ. Suitable means for parenteral administration include intravenous,
intraarterial, intraperitoneal, intrathecal, intraventricular, intraurethral, intrasternal, intracranial,
intramuscular and subcutaneous. Suitable devices for parenteral administration include needle (including
microneedle} injectors, needle-free injectors and infusion techniques.

15 Parenteral formulations are typically aqueous solutions which may contain excipients such as
salts, carbohydrates and buffering agents (preferably to a pH of from 3 to 8), but, for some applications,
they may be more suitably formulated as a sterile non-aqueous solution or as a dried form to be used in
conjunction with a suitable vehicle such as sterile, pyrogen-free water.

The preparation of parenteral formulations under sterile conditions, for example, by lyophilization,

20 may readily be accomplished using standard pharmaceutical techniques well known to those skilled in the
art.

The solubility of compounds of the invention used in the preparation of parenteral solutions may
be increased by the use of appropriate formulation techniques, such as the incorporation of solubility-
enhancing agents.

25 Formulations for parenteral adminisfration may be formulated to be immediate and/or modified
release. Modifled release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and
programmed release. Thus compounds of the invention may be formulated as a solid, semi-solid, or
thixotropic liquid for administration as an implanted depot providing modified release of the active
compound. Examples of such formulations include drug-coated stents and PGLA microspheres.

30  Topical Administration

The compounds of the invention may alsc be administered topically to the skin or mucosa, that is,
dermally or transdermally. Typical formulations for this purpose include gels, hydrogels, Iotions, solutians,
creams, ointments, dusting powders, dressings, foams, films, skin patches, wafers, implants, sponges,
fibers, bandages and microemulsions. Liposomes may also be used. Typical carrlers include alcohol,

35  water, mineral oil, liquid petrolatum, white petrolatum, glycerin, polyethylene glycol and propylene glycol.
Penetration enhancers may be incorporated; see, for example, J Pharm Sci, 88 (10), 955-958 by Finnin
and Morgan (October 1989). Other means of topical administration include delivery by electroporation,
lontophoresis, phonophoresis, sonophoresis and microneedle or needle-free (e.g. Powderject™,
Bioject™, efc.) injection. The disclosures of these references are incorporated herein by reference in their

40  entireties.
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the form of a dry powder (either alone, as a mixture, for example, in a dry blend with lactose, or as a
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mixed component particle, for example, mixed with phospholipids, such as phosphatidylcholing) from a
dry powder inhaler or as an aerosol spray from a pressurized container, pump, spray, atomizer (preferably
an atomizer using electrohydrodynamics to produce a fine mist), or nebulizer, with or without the use of a

10 suitable propellant, such as 1,1,1,2-tetraflucroethane or 1,1,1,2,3,3,3-heptafluoropropane. For intranasal
use, the powder may include a bioadhesive agent, for example, chitosan or cyclodextrin.

The pressurized container, pump, spray, atomizer, or nebulizer contains a solution or suspension
of the compound(s) of the invention comprising, for example, ethanol, aquecus ethanol,' or a suitable
alternative agent for dispersing, solubilizing, or extending release of the active, a propellant(s) as solvent

15 and an optional surfactant, such as sorbitan trioleate, oleic acid, or an oligolactic acid.

Prior to use in a dry powder or suspension formulation, the drug product is micronized to a size
suitable for delivery by inhalation (typically less than 5 microns). This may be achieved by any
appropriate comminuting method, such as spiral jet milling, fluid bed jet milling, supercritical fluid
processing to form nanoparticles, high pressure homogenisation, or spray drying.

20 Capsules (made, for example, from gelatin or HPMC), blisters and cartridges for use in an inhaler
or insufflator may be formulated fo contain a powder mix of the compound of the invention, a suitable
powder base such as lactose or starch and a performance modifier such as fleucine, mannitol, or
magnesium stearate. The lactose may be anhydrous or in the form of the monohydrate, preferably the
|latter. Other suitable excipients include dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose and

25  f{rehalose.

A suitable solution formulation for use in an atomizer using electrohydrodynamics to produce a
fine mist may contain from 1ug to 20mg of the compound of the invention per actuation and the actuation
volume may vary from 1uL to 100pL. A typical formulation includes a compound of the invention,
propylene glycol, sterile water, ethanol and sodium chloride. Alternative solvents which may be used

30 instead of propylene glycol include glycerol and polyethylene glycol.

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

Formulations for inhaledfintranasal administration may be formulated to be immediate and/or

3% modified release using, for example, poly(DL-lactic-coglycolic acid (PGLA). Modified release formulations
include delayed-, sustained-, pulsed-, controlled-, targeted and programmed release.

In the case of dry powder inhalers and aerosols, the dosage unit is determined by means of a
valve which delivers 2 metered amount. Units in accordance with the invention are typically arranged to
administer a metered dose or “pufi” containing a desired mount of the compound of the invention. The
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polymer, for example, gelan gum, may be incorporated together with a preservative, such as

benzalkonium chloride. Such formulations may also be delivered by iontophoresis.

20 Formulations for ocular/faural administration may be formulated to be immediate and/or modified
release. Modified release formulations include delayed-, sustained-, pulsed-, contralled-, targeted, or
programmed release.

Other Technologies
Compounds of the invention may be combined with soluble macromolecular entities, such as

25  cyclodextrin and suitable derivatives thereof or polyethylene glycol-containing polymers, in order fo
improve their solubility, dissolution rate, taste-masking, bioavailability and/or stability for use in any of the
aforementioned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generally useful for most dosage
forms and administration routes. Bath inclusion and non-inclusion complexes may be used. As an

30 alternative fo direct complexation with the drug, the cyclodextrin may be used as an auxiliary additive, fe.
as a carmier, diluent, or solubilizer. Most commonly used for these purposes are alpha-, beta- and
gamma-cyclodextrins, examples of which may be found in PCT Publication Nos. WO 91/11172, WO
94/02518 and WO 98/56148, the disclosures of which are incorporated herein by reference In their
entireties.

35 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

40  divided doses. Fora 70 kg human, this would amount to about 0.07 to about 7000 mg/day, preferably about
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at least one of which contains a compound of the invention, and means far separately retaining said
compositions, such as a container, divided bottle, or divided foil packet. An example of such a kit is the
familiar blister pack used for the packaging of tablets, capsules and the like.
The kit of the invention is particularly suitable for administering different dosage forms, for
16 example, oral and parenteral, for administering the separate compositions at different dosage intervals, or
for titrating the separate compositions against one another. To assist compliance, the kit typically includes
directions for administration and may be provided with a memory aid.
Examples
In the following examples and preparations, "BOC", “Boc” or "boc” means N-feri-butoxycarbonyl,
20  DCM means CHCl,, DIPEA or DIEA means diisopropyl ethyl amine, DMA means N,N-dimethylacetamide,
"DMF" means dimethyl formamide, "DMSO" means dimethylsulfoxide, “DPPP" means 1,3-
bis(diphenyiphosphino)propane, "HOAG” means acetic acid, “IPA" means isopropyl alcohol. "MTBE"
means methyl t-butyl ether, “NMP" means 1-methyl 2-pyrrolidinone, TEA means triethyl amine, TFA
means trifluocro acetic acid,
25  Specific examples:
Example 1: 6,6-dimethyl-N-[trans-2-phenylcyclopropyl]-3-{thieno[3,2-d]pyrimidin-4-ylamino)-4,6-
dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide.

CH
HeC e oc:N1> e H
CH L i TN : >N TN
HaC 3H N~ S N y & HN 7
N, I
BoeN, || N N NH N NH
4N HCl/Dioxane (N-.. DMSO/CH,Cly 2 « =
NHz  140°C, 0.5h \_/~s  TEAmZh @ N~ S
1a 1

30 Preparation of Compound 1a: N-(6,6-ditnethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-
yljthieno]32,2-d]pyrimidin-4-amine.
To a sfiring solution of tertbutyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-clpyrazole-5(1H)-
carboxylate (0.62g, 2.46 mmol) in DMA (3mL) was added 4-chlorothieno[3,2-dlpyrimidine(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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compound 1 as a white solid (0.019g, 10%). 'H NMR (CD;OD) 5: 1.06 {m, 1H), 1.11 (m, 1H), 1.68 (d,

J=4.04 Hz, 8 H), 1.98 (m, 1 H), 2.69 (m, 1 H), 4.43 (s, 2 H), 7.01 - 7.07 (m, 3 H), 7.11 - 7.17 (m, 2 H}, 7.34
10 (d, J=5.56 Hz, 1 H), 8.04 (d, J=5.31 Hz, 1 H), 8.59 (s, 1 H). Anal. (C23H03N708,0.3HOAC.0.8H:0) C, H, N.

HPLC: »95% purity.

Example 2: 3-[(2-chlorothieno|3,2-d]pyrimidin-4-yljamino]-6,6-dimethyl-N-[trans-2-

phenylcyclopropyl]-4,6-dihydropyrrolof3,4-clpyrazole-5(1H)-carboxamide.

CH3
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Preparation of Compound 2a: Tert-butyl-3-[(2-chlorothieno[3,2-d]pyrimidin-4-yljamino]-6,6~
diméthyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate.

To a stiring solution of ferf-butyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-
carboxylate (2.4g, 9.5 mmol) in DMA (10mL) was added 2 4-dichlorothieno[3,2-d]pyrimidine(2.05g,

20 1.05eq) and triethylamine (2.64ml, 2eq). The resulting mixture was heated to 150°C for 5 minutes in
microwave reactor. Saturated NaHCQ; was added and the mixture was extracted with ethyl acetate. The
organic layer was dried over sodium sulfate, concentrated in vacuo. The residue was washed with
methylene chloride. Compound 2a (2.71g, 68%) was obtained as a brown solid and directly carried onto
the next without further purification. LCMS (API-ES, M+H"): 421,

25 To a stirring mixture of compound 2a(0.102g, 0.24mmol) in CH,Cly (2ml), was added TFA (2mi). The
resulting mixture was stirred at room temperature for 2h.  After the reaction mixture was concentrated in
vacto, a solution of TEA (135ul, 4eq) in MeCN (1ml) CH.CI; (1ml) was added and followed by trans-2-
phenyicyclopropyl isocyanate. The resulting mixture was stirred at room temperature for 1h. The reaction
mixture was purified by prep-HPLC to provide compound 2 as a white solid (0.021g, 18%). "M NMR

30 (CDsOD) &: 1.04 - 1.12 (m, 2 H), 1.69 (d, J=3.28 Hz, 2 H), 1.95 (m, 1 H), 2.67 - 2.73 (m, 1 H), 4.48 (s, 2
H), 7.01-7.06 (m, 3 H), 7.11 - 7.17 (m, 2 H), 7.25 (d, J=5.31 Hz, 1 H), 8.05 (d, J=4.55 Hz, 1 H). Anal.
(C23M22N;08CL.0.4HOAC.0.4H,0) C, H, N. HPLC: »95% purity.

Example 3: N-(5-{[(25)-2-benzyl-4-methylpiperazin-1 -ylJcarbonyl}-6,6-dimethyl-1,4,5,6
tetrahydropyrroio[3,4-c]pyrazol-3-yi)-2-chlorothieno[3,2-dlpyrimidin-4-amine.
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Preparation of 3a: ethyl 3-amino-5-{chlorocarbonyl)-6,6-dimethyl-5,6-dihydropyrrolo[3,4-
5  clpyrazole-2(4H)-carboxylate.
To a stiring mixture of S5-fert-butyl 2-ethyl 3-amine-8,6-dimethylpyrrolo[3,4-clpyrazole-2,5{4H 6 H)-
dicarboxylate (5.659, 17.4mmol) in CH,Cl, (20ml) was added 4.0M HCl in dioxane (30ml). The resulting
mixture was stirred at room temperature for 2h. After the reaction mixture was concentrated in vacuo, a
portion of residue (1.53g, 5.15mmol) was dissolved into a solution of DIPEA (3.8ml, 4eq) in CH,Cl; (10ml).
10 The resulting solution was slowly added to a solution of triphosgene (628mg, 0.41eq) in CH,Cl, (10ml) at
0°C and the resulting mixture was stired at 0°C for 1h. The reaction mixture was diluted with ethy!
acetate and washed with saturated NaHCO;, dried over sodium sulfate. The organic layer was filtered and
evaporated in vacuo fo give a residue, compound 3a. Compound 3a was directly carried onto the next
reaction without further purification.
15 Preparation of 3b: 5-{[(28)-2-henzyl-4-methylpiperazin-1-yllcarbonyl}-6,6-dimethyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazol-3-amine,
A portion of above residue (525mg) was added into a solution of (38)-3-benzyl-1-methylpiperazine
(652mg, 1.5eq) In CHxCl; (4ml). The resulting mixture was stirred at reflux for 4h. The reaction mixture
was then cooled to room temperature, and the solvent was removed in vaccuo. To the residue was
20 added 2N LiOH (3ml) and methanol (2ml). The resulting mixture was stirred at reflux for 4 hours. The
reaction mixture was purified by prep-HPLC to provide compound 3b as a white solid (150mg).
To a stirring solution of compound 3b (0.15, 0.41 mmol) in NMP (1mL) was added 2,4-dichlorothieno[3,2-
d]pyrimidine(0.084g, 1eq) and triethylamine (0.11ml, 2eq). The resulting mixture was heated to 140°C for
§ minutes in microwave reactor. The reaction mixture was purified by prep-HPLC to provide compound 3
25  as a white solid (0.014g, 15%). 'H NMR (CD;OD) 5: 1.58 (s, 3 H), 1.66 (s, 3 H), 2.22 (s, 3 H), 2.38 (m, 2
H), 2.45 (m, 1 H), 2.60 (m, 1 H), 2.78 (dd, J=13.26, 8.21 Hz, 1 H), 2.99 (dd, J=13.52, 6.44 Hz, 1 H), 3.15
(s, 1 H), 3.35 (m, 1 H), 3.75 (m, 1 H), 4.28 (d, J=11.12, 1 H), 4.85 (m, 1 H), 6.99 {t, J=7.01, 1 H), 7.08 {t,
J=7.58 Hz, 2 H) 7.10-713 (m, 2 H) 7.27 (d, J=5.31 Hz, 1 H) 8.07 (d, J=5.31 Hz, 1 H). Anal
(C25H25NgOSCL0.5HOAC.0.5H;0) C, H, N. HPLC: »95% purity.
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Preparation of compound 4a: ethyl-3.amino-6,8-dimethyl-5-({[trans-2-phenyl cyclo propyl]
amino}carbonyl}-s,E-dihydropyrro|o[3,4-c]pyrazole-2(4H)-carboxylate.

To a stiring mixture of S-ferf-butyl 2-ethyl 3-amino-8,6-dimethylpyrrolo[3,4-clpyrazele-2,5(4H,6 H)-
dicarboxylate (5.65g, 17.4mmoal) in CH.Cl, (20ml) was added 4.0M HCI in dioxane (30ml). After the

10 reaction mixture was concentrated in vacuo, a portion of residue (3.45g, 11.6mmol} was dissolved into a
solution of DIPEA (8.1ml, 4eq) in CH,Cl, (50mi). To the resulting solution was slowly added to trans-2-
phenyleyclopropy! isocyanate at 0°C and the resulting mixture was stirred at 0°C for 30 minutes then
warmed up and stirred at room temperature for 1h. The reaction mixture was diluted with CH;Cl,, and
washed with saturated NaHCOQ;, dried over sadium sulfate, concentrated in vacuo, purified by flash

15  chromatography. Elution with 80-80% FtOAc/hexane provided the compound 4a as a white solid (4.24 g,
95%). "H NMR (CD;0D) &: 1.03 - 1.16 (m, 2 H) 1.60 (d, J=3.79 Hz, 6 H) 1.98 (s, 1 H) 2.71 (s, 1 H) 4.12
(s, 1H)7.01-7.10 (m, 3 H) 7.13 - 7.21 (m, 2 H)

Preparation of compound 4b: 3-amino-6,6-dimethyl-N-[trans-2-phenylcyclopropylj-4,6-
dihydropyrrolo[3,4-cJpyrazole-5(1 H)-carboxamide.

0 To a stirring solution of ethyl 3-amino-6,6~dimethyl-5-({ftrans-2-phenylcyclopropyl] amino} carbonyi)-5,6-
dihydropyrrolo[3,4-clpyrazole-2(4H)-carboxylate (613mg, 1.80mmol) in MeOH (3mL) was added 2N LiOH
(1mi, 1.25eq). The resulting mixture was stirred under reflux for 4 hours, cooled, and congentrated, The
residue was partitioned between ethyl acetate and saturated NaHCO;, dried, and concentrated to give
compound 4b as a white solid (0.42g, 79%). 'H NMR (CD30D) &: 1.03 - 1.16 (m, 2 H) 1.60 (d, J=3.79 Hz,

S 6H)1.98(s, 1H)2.71(s, 1 H)4.12 (5,2 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 2,4,8-
trichloropyrimidine{0.041ml, 1.1eq) and triethylamine (0.089ml, 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-
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met hyl t i eno[ >3- d] p Fimdi hgH %%I%@é’“df"“@f& (3 3H) 4.34 (s, 2 H) 6.12 (s,

@

TH)8.81 (s, 1H) 7.07-7.17 (m, 3H) 7.24 (t, J=7.58 Hz, 2
H) 10.52 {s, 1 H). Anal. (Ca3H24N;08F3.0.6H.0) C, H, N.
Method of Example 4. 4-chloro-2-(methylthio)-6-
{triflucromethyl) pyrimidine was used in place of 2,4,6-
trichloropyrimidine while the reaction mixture was stirred at
100°C for 10 minutes in microwave reactor.

3-[(2-chloroguinazoalin-4-yl)amine]-8,6-dimethyl-N-[(trans-2-
phenyleyclopropyl]-4,6-dihydropyrrolo[3 4-clpyrazole-5(1H)-
carboxamide,

H NMR (CD,0D) &: 1.04 - 1.15 (m, 2 H) 1.70 (d, J=3.28
Hz, 6 H) 1.92 - 2.00 (m, 1 H) 2.67 - 2.77 (m, 1 H) 4.56 (s, 2
H) 6.08 (s, 1 H) 7.00 - 7.08 {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, 1 H) 826 (d, J=8.08 Hz, 1 H). Anal
{C25H24N;0C1.0.2HOAC.0.5H;0) €, H, N.

Method of Example 4. 2,4-dichloroquinazoline was used
in place of 2,4,6-richloropyrimidine while the reaction
mixture was stirred at 160°C for 10 minutes in a microwave

reactor.

Example

13:

3-{{4-[(28)-2-{aminccarbonyl) pyrrolidin-1-yi]-6-chloro-1,3,5-triazin-2-yl}amino)-6,6-

dimethyl-N-[trans-2-phenylcyclopropyl]-4,6-dihydropysrolo[3,4-c]pyrazole-5{1H)-carboxamide.

N
S0
}> :‘T HaN_

@ CI)%N

13

C>



RN 11 CH3 H1/ N CH3 CH3

6, 6-di met hy1- 3-[ (9-nmet hy1l- 9H puri n- 6- yDam nol - NBr ans- 2- phenyl cycl opro
pya- 4, 6- di hysopeyasal ol 3, 4- c] pyrazol e- 5( 1H) - car boxam deckfisEosers
(CD30D) 6: 1.01-1.17 (m 2 H, 1.69 (s, 3 H, 1.70 (s, 3 H,
1.94-2.03 (m 1 H, 2.65-2.74 (m 1 H, 3.83 (s, 3 H, 4.43 (s, 2 H),
6.98-7.09 (m 3 H, 7.11 - (m 2 H, 821 (s, 1 H, 853 (s, 1 H.
LCVS (APCL, MrH+): 444.2. Anal. (C23H23N30.1.15TFA.0.59H20): C, H,

N. HPLC- UV Detection: 90% purity. Ms-hod of Exanple 31 using

6- chl oro- 9-met hyl-9Hpurine in place of 3lc. c7.18 NO T di 36 WO

2006/ 072§3] ekl W34 90 8 QARAAR 970850, 0. qakmieT} B0 AT i -0 G Gk
hane, Ana?EJdgc} L—%\%éiﬂiﬁ%g ?‘9.%\1%,@1&1?. mrﬁnfsgulﬁnd?éiz\rﬂﬁiﬁi at room temperature for 1hr and

purified by prep-HPLC to provide the compound 13 as a white solid (23mg). 'H NMR (CD,0D) &: 1.01 -

1.16 (m, 2 H} 1.57 - 1.71 (m, 6 H) 1.88 - 2.09 (m, 4 H) 2.12 - 2.35 (m, 1 H) 2.65 - 2.76 {m, 1 H) 3.50 - 3.78
5 (m 2 H) 427 - 453 (m, 3 H) 699 - 7.08 (m, 3 H) 710 - 719 {m, 2 H). Anal

(CasH2gN1002Cl.0.4HOAC. 1.3H,0) C, H, N. HPLC: »95% purity.

Example 14: 3-[(4,6- dimethoxy -1,3,5-triazin-2-yl}Jamino]-6,6-dimethyl-N-[trans-2-phenyl

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

of'sC o H
hSew
>
N NN
@ MeO/I{\N/”\OMe
10 14
To a stirring solution of compound 4b (0.150g, 0.48mmol) in DMA (1mL) was added 2,4.6-
trichlorofriazene (98mg, 1.1eq) and DIPEA (0.168ml, 2eq). The resulting mixture was stirred at room
temperature for thr. To the reaction mixture was added 25% NaOMe in methanol (0.549mi, 5eq). The
resulting mixture was stirred at room temperature for 2 hours and purified by prep-HPLC to provide
15 compound 14 as a white sofid (45mg). 'H NMR (CDsOD) &: 1.02 - 1.14 (m, 2 M) 1.65 (d, /=3.79 Hz, 6 H)

1.91-1.99 (m, 1 H) 2.64 - 2.72 (m, 1 H) 3.89 (s, 6 H) 4.32 (5, 2 H) 6.99 - 7.08 (m, 3 H) 7.09 - 7.18 (m, 2
H). Anal. (CzaH3eNs03.0.2HOAG.0.6H;0) C, H, N. HPLC: >85% purity.

Structure and Exampfe # Chemicai name, Analytical data and Comments
€ CHj ’rﬁi 3-{[4-chlora-6-(dimethylamina)-1,3,5-triazin-2-yilamino}-6,6-

N dimethyl-N-[trans-2-phenyl cyclopropyl]-4,6-dihydropyrrolo[3,4-
¢ ¢lpyrazole-5{1H)-carboxamide.

NH 'H NMR (CD3OD) &: 1.02 - 1.15 (m, 2 H) 1.84 (d, J=3.78 Hz, 6
J\N H) 1.91-1.88 (m, 1 H) 2.65-2.74 (m, 1 H} 3.07 (s, 6 H) 4.33 (s,
@ MeyN \NJ\CI 2 M) 700 - 708 (m, 3 H) 7.10 - 7.18 (m, 2 H). Anal
(CaaMaNgOCIL0.2HOAE.0.1H,0} C, H, N.

Method of Example 14, DMA was used in place of NaOMe.

0 Example 16: 3-({4-[(25)-2-(hydroxymethyl)pyrrolidin-1-y(]-6-methoxy-1,3,5-triazin-2-yl}Jamino)-6,6-
dimethyl-N-[trans-2-phenylcyclopropyl]-4,6-dihydropyrrolo|3,4-cIpyrazole-5(1H)-carboxamide.



P-t Nx% 7- OHNL I . " -NL clia. 37
3-[ (2- et hoxy-5-f | uor opyri ni di n- 4- yDani no] - 6, 6-
di et hyl - Npodagse2g¥ienyl cycl opropyll- 4, 6- PCT/IB2005/003975
di hydropyrrol o[ 3, 4-c] pyrazol e-5(1H) - car boxam de 1H NVR ( CD300)
6:1.02-1.12 (m 2 H, 1.30 (t, J=10.21 Hz, 3H), 1.66 (s, 3 H, 1.67
(s, 3 H, 1.90- 1.99 (m 1 H), 2.65-2.72 (m 1 H), 4.29 (q, J=7.07
Hz, 2 1-1), 4.35 (s, 2 H, 6.99-7.07 (m 3 H, 7.11 -7.19 (m 2 H),
8.08 (d, J=3.39 Hz, 1 H). LCVB (APCP!- Mr1-1+): 452.2. Anal.
(C231-126FN702. 1. 22TFA. 0. 59H20): C, H, N. HPLC- UV Detection: 89%
purity. Method of Exanple 31 usi n% 4- @m}fro 2- et hoxy- 5-
fluoropyrimdine in place of 31c.Q
3- ([ 6-(di met hyl am no) - 2- et hyl perdl - Myl ] am no} -
6, 6- di met hyl - N- Dr ans- 2- phenyl cydiNpr 6py Il - 4, 6-
di hydropyrrol o] 3, 4-c] pyrazol e-5(1 carb k'am de 1H NMR (400 MHz,
DVMS0) 8: 1.06-1.21 (m 2 H), 1.62(s N235(s 3 H, 267(m1
H, 3.28 (m 7 H, 4.41 (s, . 5H) . APCI-I\/ISII\/H—I] 447.
Met hod of Exanpl e 31lusing 6- ch Mt hyl pyri m di n- 4- am ne
in place of 31c. -(- NOHNHNl,,,. /S CH3 38 HCHSCHB
6, 6-di met hy1- 3-[ (2- net hyl pyri m di n- 4 ﬁ am no] - N trans- 2- phenyl cycl opr
opyl ] -4, 6-di hydropyrrol o[ 3, 4- cl pyraz e-5(1H) - car boxam de 1H NWMR
(400 MHz,ToRMB@hg 8elutibn @Bcofmppund 4b|)(0 1529 80488mmolB inHIMA 2P wéssaddeHy.4-dighitQ-6-
(S 3 |'|) ;metho@01, imna%e:;dbalm&@@a 8nd BPER (0. 60924 Thd Fsulthg Qfxturd wds &tiifed at
g%ggm [
4 ChI or 0- %D(T[Teen%?{gtTre foA &: (ﬁ@ne[nlé@'cgl Wl*[mf}rg%v]gs %EQB&QPC{%- néi (3’372H|§ 1%9q
5 The resu]tlng mtxture was stirred at roo temperature for 1hr and purified by prep-HPLC to provide

compound 16 as a white solid (64.9mg). H NMR (CD4OD) &: 1.02 - 1.14 {m, 2 H) 1.63 (d, J=3.54 Hz, 6
H) 1.84 (b, 1 H) 1.90 - 2.00 (m, 4 H) 2.66 - 2.74 (m, 1 H) 3.48 - 3.71 (m, 4 H) 3.84 (s, 3H) 4.10 - 4.22 (m, 1
H) 4.28 (s, 2 H) 7.00 - 7.08 (m, 3 H) 7.11 - 7.18 {m, 2 H). Anal. (C25H33N503.0.1HOAc.0.7H,0) C, H, N.
HPLC: >95% purity.

Structure and Example # Chemical name, Analytical data and comments

3-[(4-methoxy-8-{(25)-2-[(methylamino)carbonyl]pyrrolidin-
CHj 1-yi}-1,3,5-riazin-2-yl)amino]-6,6-dimsthyl-N-{(trans-2-

Ol
»_'\ﬁ( phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-clpyrazole-
4 .

=

HN 5(1H)-carboxamide.
}> NH 'H NMR (CDsOD) &: 1.03 - 1.16 (m, 2 H) 1.64 (d, J=3.79
NJ\N Hz, 6 H) 1.89 -~ 2.04 (m, 4 H) 2.14 - 2.28 (m, 1 H) 2.58 -
@ Meo)*“NJ\N 267 (m, 3 H) 2.71 (s, 1 H) 3.54 - 3.74 {m, 2 H) 3.82 (d,
H & J=37.14 Hz, 3 H) 4.26 (d, J=21.73 Hz, 2 H) 4.36 - 4.48 (m,
< 1 H) 7.01 - 7.09 (m, 3 H) 7.11 - 7.19 (m, 2 H).  Anal.
17 © (C27H34N1903.0.2HOAC.0.9H,0) C, H, N.

Method of Example 16 using N-methyl-L-prolinamide in
place of pyrrolidin-2-yimethanol.
3-{[4-methoxy-6-(2-methylaziridin-1-yl)-1,3,5-triazin-2-

oHsC Fhs H ylJamino}-8 6-dimethyl-N-[irans-2-phenylcyclopropyl]-4,6-
mN dihydropyrrolo[3,4-clpyrazole-5(1H)-carboxamide.
AN \ 'H NMR (CD:OD) 5: 1.04 - 1.14 (m, 5 H) 1.64 (d, J=3.78
j> ék Hz, 6 H) 1.93 - 2.01 (m, 1 H) 2.66 - 2.75 (m, 1 H) 3.26 -
3 N\ JN\ 3.46 (m, 2 H) 3.79 - 3.80 (m, 4 H) 4.30 (s, 2 H) 6.99 - 7.09
@ MeO”™ "N TN (m, 3 H 7.15 ( J=745 Hz, 2 H).  Anal
‘8 Ly, | (CoaHzsNs02 0.2HOAG.1.8H0) G, H, N.

Method of Example 16 using 2-methylaziridine instead of
pyrrolidin-2-ylimethanol




HN HNI,,,. CH3 N39 CH3 /CH3 HNN...... { HNI.,.. CN

3-[(2- cyanoqw nazol i n-4-yl)am no] - 6, 6-di net hyl - N[ t r ans- 2- phenyl cycl op
ropyl] - “QL 7Qggrrol o[ 3, 4- c]pyrazol e-5(11-0-car boxg.@lrggmﬁgmmws
0.11 (7% ano |c NH3/ CHCI 3) . 1H NWMR (400MHz, CD30D): 51.15-1.25
(m 2H), 1.79 (s, 6H, 2.06-2.11 (m 1H), 2.80-2.84 (m 1H),
4.76-4.77 (m 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, WO

2006/ 072831PCT/ | B2005/ 003975 -61 - -Structure and Exanpl e # Chem cal
nane, Anal ytical dat a and comTents - - 40 J = 7.5 Hz, 1H). LCMS 465

( NH‘H) . H n. C Of
Exanpl e ast”lqcltunn gﬁ?ﬁ ner%m 1 nNazo "F‘ﬁ‘ﬁ“*"&"é ﬁ%pﬁgarw’?t???d éBnHﬁ 1 n place of
3lc. N-NHcH3 / CH3 HN O N HN NCH3%/
3-I(4-methoxy-6-pyrrolidin-1-yl-1,3,5-triazin-2-yl)aminoj-

0Hac Ir:ll 6,6-dimethyl-N-[trans-2-phenylcyclopropyl]-4,6-
}—@N dihydropyrrolo[3 4-clpyrazole-5(1 H)-carboxamide.
HN 'H NMR (CD,0D) 8: 1.03 - 1.14 (m, 2 H) 1.64 (d, J=3.79
| )Ni[ Hz, 6 H) 1.88 - 2.00 {m, 5 H) 2.65 - 2.74 (m, 1 H) 3.43 -
s N N 3.56 (m, 4 H) 3.84 (s, 3 H) 4.28 (s, 2 H) 6.98 - 7.10 (m, 3
@ MeO \NAD H) 710 - 7.19 (m, 2 H). Anal. (CzsH31NgO,. 0.2HOAC.
19 0.6H,0) C, H, N.
Method of Example 16. Pyrrolidine was used in place
of pyrrolidin-2-ylmethanol.
3-({4-[(28)-2-cyanopyrrolidin-1-yl]-6-methoxy-1,3,5-triazin-
oHsC CHaH 2-yllamino)-6,6-dimethyl-N-[trans-2-phenylcyclopropyl]-
ymn 4,6-dihydropyrrolo[3,4-clpyrazole-5(1H)-carboxamide.
H NMR (CD;0D) &: 1.02 - 1.15 (m, 2 H) 1.64 (d, J=3.54
)N\H Hz, 8 H) 1.91 - 2.01 {m, 1 H) 2.01 - 2.14 (m, 2 H) 2.21 -
o

HN
& N 2.80 (m, 2 H) 265 -273(m, 1 H)346-357 (m, 1H)
@ MeO \NJ\N 3.62-3.72(m, 1 H) 3.89 (d, J=13.39 Hz, 3 H) 4.30 (s, 2
):> H) 4.87 (t, J=5.18 Hz, 1 H) 7.00 - 7.08 (m, 3 M} 7.11 - 7.19
20 (m, 2 H). Anal. (CasHaaN1902.0.3HOAC.0.1H20) C, H, N.
Method of Example 16. (23)-pyrrolidine-2-carbonitrile
was used in place of pyrrolidin-2-ylmethanol.

3~({4-[(2S)-2-{amino carbonyl) pyrrolidin-1-yl]-6-methoxy-

oHeC ﬁ 1,3,5-triazin-2-yl}aminc)-6 6-dimethyl-N-[trans-2-phenyl

y_N\y:[{N cyclopropyli-4,6-dihydropyrrolo [3,4-clpyrazale-5(1H)-
HN NH carboxamide.
L N)\N "H NMR (CDsOD) &: 1.02 - 1.16 (m, 2 H) 1.63 (s, 6 H)
@ PN 1.90 - 2.08 (m, 4 H) 2.25 (s, 1 H) 2.71 (s, 1 H) 3.56 - 3.75
MeG™ 'N° N (m, 2 H) 3.84 (d, J=21.73 Hz, 3 H) 4.21 - 4.37 (m, 2 H)
Ozt 4.4 (d, J=9.09 Hz, 1 H) 7.00 - 7.08 (m, 3 H) 7.10 - 7.19
2 NH, (m, 2 H). Anal. {CasHazN1002.0.2HOAS.0.9H20) C, H, N.

Method of Example 16 using L-prolinamide (2eq) instead

of pyrrolidin-2-ylmethanol.

Example 22: 3-{[4-[(25)-2-(aminocarbonyl)pyrrolidin-1-yl]-6-(dimethylamine)-1,3,5-triazin-2-
yllamino}-8,6-dimethyl-N-[(trans-2-phenylcyclopropyl}-4,6-dihydropyrrolo[3.4-c]pyrazole-5{1H)-
carboxamide.



I 4. 41 6, 6-di net hyl- 34( 2- net hyl t hi eg(i[i, é dj pyri m di n-4-

| ) am nol - N- Vr ans- 2- phenyl cycl opropy11-4, 6-

éi %ydropyrn@gb@gﬂsﬁfpyrgzol e-5(1H) - carboxam de | H NVR pé90pd085/003975
CD30D): 81.15-1.19 (m 2H), 1.79 (s, 3H), 1.80 (s, 3H, 2.01-2.05 (m
1H), 226-2.78 (in, 1H), 2.80 (s, 3H), 4.50-4.51 (n, 2H), 7.11-7.1?
(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. (C24H25N708.1.70 TFA-0.25 H20)

CNN. Met hod of Exanple 31 using 4-Ch-oro-2-

met hyl t hi eno[ 3, 2-d] pyri m dine (32c) in place of 31c. HN CH3 /CH3

N,t,0 HNI," _ 2. . 42 6, 6-di rreth I-chrans 2- phenyl cycl opr opy1] - 3-

t hi eno[ 2, 3-d] pyr m'd|n4ylam

fji hydr opyrrol o[ 3, 4-c] pyrazol e- 5( C Ybaxam de | H NVR (CD30D) 6:

1.03-1.17 (m 2H) 1.69 (s, 3 1.93-2.03 (m 1 H,

2.67-2.75 (m 1 H, 4.47 (s, 2H) Nrill(m 3 H, 7.15 (t,

J=7.58 Hz, 2 H), 7.44 (d, J=5.56 : b{} 8|30(d J=5.30 Hz, 1 H),

8.77 (s, 1 . LCMS (APCI, M+ 446. na

(CZBH(23N7OSH)1. 86TFA. 0. 29H20. 0. E}!@)EzN%NJI:\\NéER HPLC- UV Detection: 87%
N

urity Method of Exanple 3lusing 4-chl qgt 0[2,3- d]pyrimdine in
Blaceyof 3lc. HN F-NI N\ N CH3 ...t.0OHN.. _Th _.0V

\ C-13sap 22
To a stiring solution of compound 4b (0.103g, 0.33mmol) in DMA (TmL) was added 2,4,6-
trichloropyrimidine(56mg, 0.9eq) and DIPEA (0.115mli, 2eq). The resulting mixture was stirred at room
temperature for 1hr. To the reaction mixture was added L-prolinamide (34mg, 0.9eq). After the resulting
5 mixture was stirred at room temperature for 2 hours, 2N dimethylamine (0.330ml, 2eq) was added into
reaction mixture. The resulting mixture was stirred at 60°C for Thour and purified by prep-HPLG to
provide compound 22 as a white solid {74.8mg). 'H NMR (CD;0D) &: 1.04 - 1.17 (m, 2 H) 1.62 (d, J=3.28
Hz, 6 H) 1.92 (m, 4 H) 2.22 (s, 1 H) 2.67 - 2.76 (m, 1 H) 3.03 (d, 6 H) 3.55 - 3.75 (m, 2 H) 4.21 (d, J=14.15
Hz, 2 H) 435 - 443 (m, 1 H) 7.01 - 7.09 (m 3 H) 711 - 719 (m, 2 H). Anal
10 (CzrHasNe02.0.3HOAE. 1.0H,0) C, H, N. HPLC: >95% purity.

Structure and Example # Chemical name, Analytical data and comments

3-({4-(dimethylamino)-6-[(2 S)-2- (hydroxymethylpyrrolidin-
CHs

6 HsC n 1-yl1-1 +3,5-triazin-2-ylfamino)-6,6-dimethyl-A-[trans-2-
}—@{N phenylcyclopropyl]-4,6-dihydropyrroIo[3,4—c]pyrazole-

HN 5(1H)-carboxamide.

i "H NMR (CD4OD} 5: 1.02 - 1.18 (m, 2 H) 1.62 (d, J=3.79
g N= Hz, 8 M) 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 - 3.68 (m, 4 H) 4.12 - 431 (m, 4 H) 7.01 - 7.09
HO- /15 (m 3 H) 711 - 7.20 (m, 2 H). Anal. (CzHasN1gOs.

23 0.2HOAe. 0.8H,0) C, H, N.

Method of Example 22 using (2S)-pyrrolidin-2-ylmethanal
in place of -prolinamide

Example 24: 3-[(4,6-dimethylpyrimidin-z-yl)amino]-ﬁ,b‘-dimethyI~N-[(trans-2-phenyl cyclo propyl] -
[5 4,6-dihydropyrrolo|3,4-c]pyrazole-5(1H)-carboxamide.



43 3-[(5-fluoro-2-net hoxypyri m di n-4-y0Oam no] - 6, 6-

di met hyl - N- Wans- 2- phenyl cycl opr opy11- 4, 6-

di hydr opyr ] pyrazol e-5(1/-0-carboxam de. IH N

CDB0D) : W@W"éﬁ’%m o), 1.75 (s, 3H), 1.76 (s, 3WNBC&MMZ%397S
(in, 1H), 2.76-2.79 (in, 1H), 3.96 (s, 3H), 4.42-4.43 (m 2H),
7.11-7.14 (in, 3H), 721-7.25 (m 21-1), 8.13 (d, J = 3.8 Hz, 1H).
438 (MtH). Anal . (C22H24N702F.1.00 TFA. 0.10 H20) C, H N. Method of
Exanpl e 31 using 4-Chl oro-5-fl uoro-82- nmethoxypyrimdine 43b In place
of 31c. WD 20061072831PCT/1B2005/ 003975 - 62 - Structure and Exanpl e
# Chem cal name, Analytical data and goments CH3

34(5-fl uoro- 2- rrethpryrlmdln 4- noﬁ6 6-
di met hyl - N-[t rans- 2- phenyl cycl opr‘}p 1] 4/r~6-
di hydr opyrrol of 3, 4-c] pyrazol e- 5HNH) - eartfoxam de. 1H NVR (400MHz,
176% BH)NH1. 77 (s, 3H), 2.01-2.06 (m
3H) :

LCVS

CD300): 61.16-1.21 (m 2H),

1H), 2.67 (s, , 2.77-2.80 tm : , 7.11-7.15
(m 3H), 7.22-7.26 (m 2H), 8. d, . LCVB 422 (MHH)
Anal . (C22H24N70F. 1. 50 TFA) C, HRE- ¢fp purity. Method of

Exanpl e 31 using 4-Chl oro-5-fluoro-gg nethyl pyrim'dl ne 44b in pl ace

;)fc}é ]ﬁ N A Pes@lﬁle/tube(wa's"%m:r&ed QitMeom oung_? W’T 54, Orhmoi) ; Nﬁoro-4 6 dlrme#@!- ynCrln_lgne

6, 6- di NEt Q‘ﬁé’ én WP %H F‘?%E&PBB%%}MO@@( ££0s (137mg, 1.4eq) and DME (1mi).
(trifl uoTFB B MG PERRPE ARS] Sireflliy pebjecietritalinree 4yojds| drvae@tontbdikiling with N, The
di hy df opssriting rafi@e dag $tipyd atzieb’e-1& (18 Minue sk BRrELEIRactor, filtered, and purified by prep-

HPLC to provide compound 24 as a white solid (12 mg). "H NMR (CD;OD) &: 1.03 - 1.14 (m, 2 H) 1.65
(d, =3.79 Hz, 6 H) 1.92 - .200 (m, 1 H) 2.30 (s, 6 H) 2.68 - 2.75 (m, 1 H) 4.33 (s, 2H)6.58 (s, 1 H)7.00 -
7.09(m,3H}7.11-7.19 (m, 2 H). Anal. (Cz3HzzN7Q.0.3HOAC.0.3H;0) C, H, N. HPLC: >95% purity.

Structure and Example #

Chemical name, Anaiytical data and comments

LA
3
O
—Z

25

3-[(4—triﬂoromethy]pyridin—z-yl)amino]-6,6-dimethyl—N—
[trans-2-phenyl cyclopropyl]-4,6-dihydropyrrolo[3,4-

HaC CHs H clpyrazole-5(1H)-carboxamide,
>_"Z/I( *H NMR (CD30D) &: 1.01 - 1.17 (m, 2 H) 1.65 {d, J=3.79
Hz, 6 H) 1.93 - 2.01 (m, 1 H) 2.64 - 2.74 (m, 1 H) 4.35 (s,

2 H) 6.90 (d, J=5.31 Hz, 1 H) 6.98 (s, 1 H) 7.00 - 7.09 (m,
3H) 7.10-7.18 (m, 2 H) 8.32 (d, J=5.31 Hz, 1 H). Anal.
{CzaH23NgOF3.0.1HOAC.0.4H,0) C, H, N.

Method of Example 24. 4,5-bis (diphenylphosphino)-9,9-
dimethyixanthene 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-ylyamino]-6,6-
dimethyl-A-Jtrans-2-phenylcyclopropyl]-4,6-
dihydropyrrolo[3,4-clpyrazole-56(1H)-carboxamide.

H NMR (CD,0D) 5: 1.02 - 1.14 (m, 2 H) 1.65 (d, J=3.54
Hz, 6 H) 1.80 - 2.00 (m, 1 H) 2.45 (s, 3 H) 2.66 - 2.73 (m,
1H} 4.34 (s, 2H) 6.78 (s, 2 H) 6.99 - 7.09 (m, 3 H) 7.10 -
718 (m, 2 H). Anal. (C24H325Ns0OF3,0.2HOAG.0.1H,0) C,
H, N.

Method of Example 24. 4 5-his (diphenylphosphino)-9,9-
dimethylxanthene was used in place of DPPP and 2-
chloro-4-trifloromethyl-6-methyipyridine was used in place
of 2-chloro-4,6-dimethyi-pyrimidine.




1H NMR (400 MHz, MeOD) 6 ppm 1.18 (t,
1.98- 2.06 (m 1 H),

-7.16 (m ?vd‘ﬂoms/(?n@ﬁ (t,

H) ,
8.24 (d,

2.
J

J=4.78 1 H.

=7.68 Hz,
Anal .

2 H,
2.82 (rn, 1 H,
2 H, 7.54 (d, J=5.

77 - 4.52 (s,

N. HPLC. >95% purl ty. Method of Exanple 31lusing 4-chl oro-2-
(trifluoronethyl)thieno[3,2-d]pyrimdine 45c in place of 3lc.
CH3 6, 6-di net hyl-3-[(2-nethylthieno[?2, 3-d] pyrim din-4-

yDam nol -

d|hydropyrrolo[3

N H1R, 26) 2- phenyl

cycl oprogy-l] - 4, 6-

1.79 (d, J=3.27 Hz, 6
2 H),

. Bériis2005k005D75
c24fri 22N70r 38. 0. 5HoAc. 0. 1 H2o) C

7.11

CH 3

- c] pyrazol e- 5(1H) car boxam de 1H NWVR (CD30D) 6:

1.02-1. 1 .60 (s 3 H)_1.00-1.99 (m 1 H,
2.56 (s, }‘E’ﬁmreﬁ“ﬁg"a"’?i% ( ‘i“emj°a' namgAnalyticabdats andgomgents 10 |(m 3
H, 7.14 (t J 6. 06 Hz, H)[(,G-tr?lordﬂetlﬁﬁfyndi}ﬁﬁyl)@ﬁlnﬂa6 dmamync7. 51 (d,
J=6.06 Hz, LCVS ( APC|, )
(2425706, q4 Z6580,,0. (22HO/ mahi?ﬁ: Lﬁf&ffa;. ORISR . odos
purity. anpl e 3 {1 at'ﬁ
net hyl t 1| eno ¥ri ni di rféNQ’@i 3OPH5 p1I Oécé 13S0 166 (GNN-79)
JHNIi i d Hz6H)1ep)4qa—[n-rs)-|)2sm6276(muH)440(s
2006/ o;:gﬁli Ca: B20 gggg('a M) 668 (¢; J-Blos wet%m)ez ANG, 1%’4@# })ﬁem' cal
nane, N 2 ) -
6, 6- di m3t3 [(2 Ithl eno 23231% Jée lj 7%%_‘31% hod
yDani noj - NI 18, 2R) ~2- pteny (e ENegses %}‘fi) COAP"BO)C H, N.
di hydr opyrrol o[ 324-c] pyraz )F"'ethsq HExample Bb x‘eibicl@ipiddybiideon(neg238 D) 6:
%. gé- (1.3 73($ 22H%3,7 1.26&739( >d|m331-§‘l'l)l_a'}lnthéneﬁ&s(&ed % bhoe & Obr2232- Enm 13H),
H, 7.1% (t, J=8.08 Hz, 2 Qm;{:m & :’r:"t" hﬁyr%r%%g%ﬁﬂwsedﬁ deelory (d,
J=6.06 Hz, 1 H . LQ\VS (APC| %6“'2“ m&nal . Calcd for
( C24H25N70S. 0. 82H20. 0. 22H0 Aéwrr@t,hylﬂEtraq.sﬂipn@ylcrmomem@t{MOn. 93% purity
oHaC CHSH (trifluoromethylpyrimidin-2-ylJamina}-4,6-
>—N>\(:r|\(/\N dihydropyrrolo[3,4-clpyrazole-5(1H)-carboxamide.
HN "H NMR (CD;0D) &: 1.08 - 1.15 (m, 2 H) 1.65 (d, J=3.54
)) j‘f Hz, 6 H) 1.93 - 2.00 (m, 1 H) 2.67 - 2.76 (m, 1 H) 4.40 (b,
g NZ IN 2H)6.98-7.11 (m, 4 H) 7.12-7.19 (m, 2 H) 8.67 (b, 1 H).
@ Fac/j\) Anal. (C23HzN;OF3.0.1H,0) C, H, N.
28 Method of Example 24. 2-chloro-4-trifloromethyl-
pyrimidine was used in place of 2-chloro-4,6-dimethyl-
pyrimidine.
3-[(4-cyanopyridin-2-ylyamino]-6,8-dimethyl-N-[trans-2-
phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-cJpyrazole-
oHaC CHa H 5(1H)-carboxamide.
y_mh, "H NMR (CD;0D) &: 1.02 - 1.15 (m, 2 H) 1.65 (d, J=3.79
HN Hz, 6 H) 1.94 - 2.01 (m, 1 H) 2.66 - 2,74 (m, 1 H) 4.34 (s,
j> NH 2 H) 6.91 (d, J=4.80 Hz, 1 H) 6.99 - 7.08 (m, 4 H) 7.11 -
$ “ IN 749 (m, 2 H) 829 (d, J=5.05 Hz, 1 H). Anal
@ NG X (CasHzsN70.0.3HOAC.0.4H;0) C, H, N.
29 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-dimethyl-N-{trans-2-phenylcyclopropyl]-3-{[2-(trifluoromethyl) pyrimidin-4-

ylJamino}-4,6-dihydropyrrolo[3,

4-c]pyrazole-5(1H)-carboxarmide



Met hod of Exanple 32 using 4-chloro-2- nethylthieno[2, 3-d] pyrim di ne
(31c) in place of 32c, and 32e in place of 32d. N....tip HN 47 '

\\_/ HyGo * 75
3-[(5-fl uoropy?ﬁl (r%_%lln-4-y0am noj - 6, 6- di et hyl - NWans- 2- pﬁgﬁy 2([:'915('; 0ggprop
yl]-4, 6-di hydropyrrol o(3, 4- cipyrazol e-5(1M carboxam de 1H NWVR
(400M—|z, CD30D): 81.13-1.25 (m 2H), 1.75 (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, 1H), 8.51 (s, 1Hr561CMS 408 (MtH). HPLC >99%
purity. Method of Exanple 31 using 4-Chloro-5- fluoropyrimdine 48b
in place of 31c. I/ HNF-t I; NNt.O HN..... |»C, 48 CH3 CH3 c2, *
6, 6- di met hy1- 3-[ (7- net hyl t hi%ho[ 3, 2-d] pyri mi dj n- 4-

yl)am no] - N-[trans- 2- pheny gl opr ostl,- 4, Gf

di hydropyrrol o[ 3, 4-c] pyraz 9\5( 1H)—C‘a“ﬁoxa

CH HsG  CH
HsC 3 H H 3
o ¢ N N ““‘..
>—N l N ' N,
HN TEAIPA, 140%C 3

\> NH, . I Y mlcrowave
AT

N CF,

N
@ 30a | NA

CF
ab ?

30
Preparation of compound 30a: 4-chloro-2-{trifluoromethyl)pyrimidine.
To 2-(trifluoromethyl)pyrimidin-4-ol ( 29, 12 mmol} was added POCI; (15 mL). It was refiluxed overnight.
§  The solvent was removed. 1N NaOH was added to the reaction mixture slowly untit pH=10. The mixture
was extracted with DCM (3X80 mL). Combined DCM layer dried over Na,S0O, and taken to dryness. The
crude product was vacuum distilled. 4-chloro-2(trifluromethyl)pyrimidine was obtained as a clear oil.
(94%). 'H NMR (400 MHz, DCM) & 7.60 (d, J=3Hz , 1H), 8.80 (d, J=3Hz, 1H),
To a mixture of compound 30a (137 mg, 0.75 mmol) and compound 4b (235 mg, 0.75 mmol) in IPA
10 (1ml), was added TEA (210 mL, 1.5mmol). The reaction was heated in microwave oven at 140°C for 20
min. HPLC yielded the desired product as a white powder (28mg, 6.4%). TH NMR {400 MHz, DMSO) &:
1.04 (m, 2 H), 1.62 (m, 6 H), 1.88 (m, 1 H), 2.73 (m,1 H), 4.34 (m, 2 H), 7.09 - 7.37 (m, 6 H), 8.41 (s, 1
H). Anal. (CaoHaoN7OF30.52TFA0.54H,0) C, H, N. APCI-MS:IM+H] 458.
Example 31 6,6-dimethyl-3-[(2-methylthieno[2,3-d]pyrimidin-4-yl)amino]-N-[trans-2-
15 phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxamide

CHy
Q
S T
HN 4 cl /N 0
\i HOAc-HLO (111 viv) Ny I N_< .
2 100°C, 1h N
* BN N
¥y—CHs
O 'y
Da
4b S 3

A mixiure of compound 4b (83 mg, 0.267 mmol) and compound 31¢ (4-chioro-2-methylthieno[2,3-
20  d]pyrimidine, prepared following same method compound 32¢ was prepared, 115 mg, 2 eq,) was added
an agueous solution of acetic acid (50% viv, 1 ml), The resulted mixture was heated and stirred at 100°C
for 1 hour. Preparative HPLC purification give the title compound as a white solid (34 mg, 27% vield). H



1H NWR (400 MHz, DwvB0) 5:1.03-1.22 (m 2 H, 1.65 (m 6 H, 1.86 (m
1H, 2(36 (m3 H, 2)75 (m 1H, 4.36 (m 2 H, 6.35 (s, 1H, 7.10 -
727 (M 6 Wo20de4343, 1H) . 8. 65(s, 1H) . Anal . (C241- 126N70S. pc1/1B2005/003975
0. 15H0Ac. 1. 2H20) C, H, N. APCI - MB4M+HL 460. o _
Met hodof Exanpl e31usi ng4-chloro-7- nethylthieno[3,2-d] pyrimdine in
pl ace of 31c. / HN H3C N.tO HN...... , 49 WO _
2006/ 072831PCT/ 1 B2005/ 003975 - 64 - Structure and Exanple # Chem cal
nane, Anal ytical data and coments-fN CH3 CHB

6, 6-di net hyl -N-t (1R, 2S) - 2- plhenyl ci/csllhogopyl]

(thi enolﬁMa{c@mrﬁmodJmsﬂn)m@mm ) 170 (s, 8 H), 180:1.99 (g 1) 3 1), 2.67-
G Dyt opyr e ko i 55 sl 41 ssangeraniyle TN (b 8.0

v ?12 16?? rd*_g 4‘3 AP, (CaeHpghlyOST!. YOEARD 0800 C, 13 NHHPLGFU Betédtion:

J733I-&5%l21"'1-!1) 734(d J=5.56 Hz, 1 H), 8.03 (d, J=5.30 Hz, 1 H),
8. 58 §s, Examigle. LCNB: ( APGJ,6-DiMbkiy)-3- [(ﬁﬂl&h thleﬁﬂﬂlz l??yrlm|¢:I|n-4-¥l)ammob%;}'tRi!S)a-

(C23H23 %Iéyciogh%gi-g 62 %%Wrrom (5? g‘p){rﬁzole- ﬁcﬁb oxg o pur |

Met hod of (Exanpl e usl Ien rim d| ne in pl ace
of 32c. { CREdHs n 5|tV(2)*50 0

(_?9 30% NH40OH [ NH POChL \
L e QL
O
o= 120 °¢ o on, 10
32a 32b

HC LB H i Jhae o q
N, sFe >\_N
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————-
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) O L
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0H3C “ H H3C CHa
N N cl N _40
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\ /l\ - . NH

N
= 32 single enantiomer

Preparation of compound 32b: 2-Methylthieno[3,2-d]pyrimidin-4(3H)-one

Methyl 3-(acetylamino)thiophene-2-carboxylate (322, 3.00 g, 15.08 mmol) was suspended in 30% NH,OH

(43 mlL) 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 HCL. The resulting white precipitate
15 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-ds} § 2.35 (s, 3H), 7.30

(d, J=56.3 Hz, 1H), 8,12 (d, J = 5.3 Hz, 1H), 12.38 (s, 1H). LCMS 167 (M+H).

Preparation of Compound 32¢: 4-Chloro-2-methylthieno[3,2-d]pyrimidine.

2-Methylthieno]3,2-dJpyrimidin-4(3H)-one (compound 32h, 0.18 d, 1.13 mmal) was heated to 110°C in
20 POCI; overnight. The solvent was removed under reduced pressure, and the residue was neutralized

with saturated NaHCOj solution. The product was exiracted into CHxCh, and the organic phase

separated, washed with brine, and dried (MgSO.). After removal of the solvent compound 32c was

obtained as a yellow-orange solid (0.21g, 88%). Compound 32¢ was used without further purification. Ry



1 HN H CH3 .G 6, 6-di nethyl - N-[ (1R, 25) - 2- phenyl cycl opropy1] - 3-
(thieno[3,2-cl]pyrimdin-4-ylam no)-4, 6- _ .
di hydr opyr @ fbse7s5] pyr azol e- 5(1H) - car boxam de 1H NVR ecip3idhs/fi397s

1.01-1.16 (m 2 H), 1.68 (s, 3 H, 1.69 (s, 3 H, 1.93-2.02 (m 1 H,
2.66-2.74 (m 1 H), 4.42 (s, 2 H, 7.00-7.09 (m 3 H, 7.14 (t,
J=7.33 Hz, 2 H), 7.34 (d, J=5.56 Hz, 1 H), 8.02 (d, J=6.56 Hz, 1 H),
8.58 (s, 1 H. LCVB (APCI, Mtl-1+): 446.1. Anal.

(C23H23N208. 1. 08H20. 0. 28H0Ac) : C,

HP8N. HPLC. 90% purity. Method of

Exanpl e 32 using 4-chlorothieno[3,2- d]pyrimdine in place of 32c.
N0 HNI'/ 4£)0.18 (1089 EtoA@Hexant). MINiiR Mot SBMs 6- ot 832 M AN, B8 (o, N=GG) 11y, 6.54

10

15

20

25

(d, J=15.6 Hz, 1H). LCMS 185 (M+H). Anal. (CosHosNgOF+0.35 H,040.35 hexane) C, H, N. HPLC » 98%
purity.

Preparation of enantiomer 32d (3-amino-6,6-dimethyl-N-{{1 R,28)-2-phenylcyclopropyi)pyrrolo[3,4-
clpyrazole-5(1H,4H,6H}-carboxamide) and enantiomer 32e (3-amino-6,6-dimethyl-N- {{15,2R)-2-
phenyl cyclopropyl) pyrrolo[3,4-c]pyrazole- 5(1H,4H,6H)-carboxamide): An enantioseparation
purification method was developed for compound 4b using supercritical fluid chromatography (SFC)
technology, with supereritical carbon dioxide providing the bulk of the mobile phase. The separation and
isolation of enantiomers was carried cut on a Berger SFC MultiGram™ Purification System (Metiler
Toledo AutoChem, Inc.). The preparative chromatography conditions used to separate the enantiomers
consisted of a (8,8) Whelk-C 1 (Regis Technologies, Inc.), 10/100 FEC, 250x21.1mm column as the
chiral stationary phase. Column temperature was maintained at 35°C.  The mobile phase used was
supercritical CO; with 35% methanol as the modifier, maintained isocratically at a flow rate of 55 mL/min
and a constant pressure of 140 bar. Sample was solubilized in methanol, and a column loadability of 50
mg per 1 mL injection was attained, and the total run time for each Injection was 7.0 minutes. Retention
times for the two enantiomers were 4.3 and 5.8 minutes, respectively. The specific optical rotation, [a]p,
for the pure enantiomers was determined to be —126.7° for Enantiomer 32d and +124.4° for Enantiomer
32e.

Preparation of title compound 32; 4-Chloro-2-methylthieno[3,2-d]pyrimidine (0.091g, 0.49 mmol) and
chiral aminopyrazole enantiomer 32d (0.10 g, 0.33 mmol) were mixed in 1:1 HOAC/HzO (1.40 mL) and
heated to 100°C for 1 hour. The material was then purified directly by preparative HPLC fo give fitle
compound 32 as a white solid (0.136 g, 656%). Mp > 148°C (dec). 1H NMR (400MHz, CHZOD); § 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. (C24HzsN;0841.50 TFA0.25 H,0) C,H,N. HPLC >99% purity.

Structure and Example # Chemical name, Analytical data and comments

3H(2-cyanopyrimidin-4-ylyamino]-6 6-dimethyl-N-
[trans-2-phenylcyclopropyi]-4,6-dihydropyrrolo[3,4-

HzC clpyrazole-5{1H)-carboxamide

H CH,
N _/<0 "H NMR (CD,0D) &: 1.03-1.15 (m, 2 H), 1.66 (s, 6 H),
NG LN g 1.75-2.01 (m, 1 H), 2.51-2.75 (m, 1 H), 4.59 (s, 2 H),

H

N N
/I
o
33

8.81-6.96 (b, 1 H), 7.00-7.07 (m, 3 H), 7.10-7.17 (m, 2
H), 8.20 (d, J=6.06 Hz, 1 H).

LCMS (APCI, M+H"): 415.1.

HPLC-UV Detection: >95% purity

Method of Example 31 using 4-chloropyrimidine-2-

carbonitrile in place of 31¢.




. 52 6,6-dinmethyl-3-[(2-nethylthieno[3, 2-d] pyrim din-4-

yOam nol - N-[ (1R, 2S) - 2- phenyl cycl opr opy1] - 4, 6-

di hydropyrw@ﬁﬁﬁ%ﬂgﬁ] pyrazol e-5(111) - car boxam de 1H NMVR efmmo 3975
CH30D): 81.15-1.19 (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
(in, 3H), 7.22-7.25 (n, 2H), 7.46 (d, J = 5.5 Hz, 1H), 8.44 (d, J =
5.3 Hz, 1H). LCMVS 460 (M+H). Anal. (C24H251' 120S1.50 TFA. 0.25 H20)
C,H N HPLC >99% purity. Method of-sexanpl e 32 using 4-Chl oro-2-

met hyl t hi eno[ 3, 2-d] pyri m dine in place of 32c. WO
2006/ 072835  1-B20 £ anple # Cheni cal

name, Anal i ddtll"ea'éﬁi g’“&ﬁ@ %, o CEemioR nee, %"Nvi\'calm#ndepmmmw r.4
3-(furd[ 3, 2-d] pyrimi di n- 4- yl am| agyinfethpi-3e(2netiyl-mibHoimifpymiaialny | cycl o
pr opyl)-4 6- di hy{:dLr opgwy ol of 3, 44 yiyehmgf@g,g Sk acﬁ,gaor ]gg(@m de 1ﬂ-l NVR

(CD30D) %Infd%)f oio[3f ta oe- car, ixag’lfe( m 11-1),

DVBO- df
2.75 (1 74 H'i'lﬂﬁﬂommhel)(\@o)@ﬂlﬂz 1Z14m2H)1H) | 6.35
Es, it{)l) -”432%&%%4225)3!%&73@“6&5 4&3(%IzI)H \IBAISDél
51 -
MB: [ MHi /MEt hod of Exk ::] é@gf GE(ELT% V&A %)ggg')” |

d] pyri mi IEM’? (prepared ac oli at(S@_F)rs 2 @B{S})Feﬁ N. fPcl-
W2004¢18 page 131- 1337 n 16§%-31c. N H-.. 53

Prepar dtion of 40c34 4- Chl or oqu Matzl@d offEzar@ple 3t UsDY #-chilbrb-2-methyl-6-
morpholinopyrimidine in place of 31c.

8,6-dimethyl-3-[(6-methylthienc[2,3-d]pyrimidin-4-
ylyamino]-N-Jtrans-2-phenylcyclopropyl-4,5-

,ﬂ CHz dihydropyrrolo[3,4-clpyrazole-5(1H)-carboxamide
N / CHs 'H NMR (CD;0D) &: 1.04-1.17 (m, 2 H), 1.69 (s, 3 H),
HN NYO 1.70 (s, 3 H), 1.95-2.01 (m, 1 H), 2.57 (s, 3 H), 2.67-

/ r{I HNb., 2.74 (m, 1 H) 4.45 (s, 2 H), 7.01-7.08 (m, 3 H), 7.11 -

- / \N) 7.18 (m, 2 H), 7.32 (s, 1 H), 8.52 (s, 1 H).
3 $ LCMS (APCI, M+H"); 460.3. Anal.
(CasHosN708+1.34TFA0.47H,0): C, H, N.
35 HPLC-UV Detection: 94% purity.

Method of Example 31 using 4-chloro-6-
methylthieno]2,3-d]pyrimidine in place of 31c.
8,6-dimethyl-3-[(9-methyl-9H-purin-6-yl)amino]-N-
[trans-2-phenylcyclopropyl]-4,6-dihydropyrrolo[3,4-

N/H CHg clpyrazole-5(1H)-carboxamide
L CHy "H NMR (CD,0D) &: 1.01-1.17 (m, 2 H), 1.69 (s, 3 H),
HN LNGPZS 1.70 (s, 3 H), 1.94-2.03 (m, 1 H), 2.65-2.74 (m, 1 H),
N {,{1 HNior,. 3.83 (s, 3 H), 4.43 (s, 2 H), 6.98-7.09 (m, 3 H), 7.11 -
4, 3 7.18 (m, 2 F), 8.21 (s, 1 H), 8.53 (s, 1 H)
‘ LCMS (APCI, M+H"): 444.2. Anal.
CH, (C2zHasNg0«1.15TFAD.59H,0): C, H, N.
36 HPLC-UV Detection: 90% purity.

Method of Example 31 using 6-chloro-8-methyl-9H-
purine in place of 31c.




Et hyl 4-qui nazol one- 2- carboxyl ate (40a, 2.54g, 11.67 mmol) was
in a 200 nL 5 round-bottom fl ask and cool ed

di ssolved in MeOH (29 ni)

to 0C. Anh @égimnl a gas was bubbled into the sol ut

m nut es. ﬁ%@ﬁas was then sealed with a suba-seal stogggﬁ%?/& 97vsvas
secured with copper wire. The reaction was then warnmed to anbi ent
tenperature and stirred overnight. The sol vent was renoved under
reduced pressure to give 4-0xo-3, 4-di hydroqui nazol i ne- 2- car boxam de

(40b, 2.20g, 99% as a white solid-6®RL = 0.13 (7% MeOH/ CHC13). 1H NMR
(400Mz, DVBO-d6): 5 7.58-7.62 (m 1H), 7.76 (d, J = 7.6 10 Hz, 1H),
7. 85- 7. @9 Aemsdity 8 )

o o s

% %Ft\e/zjahgcéiﬁéntse' 85 (s,

1H), 11]91 (¥ ,
4- 0x0- 3]4-di hydroqw nazol i ne- 2- baibehemt-dewrqpaotdin-ByiBmEel-66-69 mmpl )
was heatled to 100C in POClI 3 (7. Dd.mub.yt_f\uptrani-trprfseyltydwrmyu 4be sol vept was
removed |under realuceg,_, pressure. roﬁﬁﬂoﬂ[s‘ﬁ’fl:p%zdf@% aLshdlhlay adged to
the flagk, andnt guble prg_1 e The filtrate
was extracted nes with %ﬁ@%ﬁﬁ nf&ﬁ% 47'19 J’.b 'or gafni cs
were drijed ( evapor at per10-8! i ¥, hﬁscﬁhl%t)dcﬁﬁl(%é’i'blhgﬁe 2
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To a stirring solution of nethyl
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or 1 hour in mcrowave reactor.

and filtered to provide

3- am not hi ophene- 2- car boxyl ate (45a,
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Thectesisbidoashs
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Method of Example 31 using 4-Chloro-5-fluoro-2-
methoxypyrimidine 43b In place of 31c.
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5H) .

3H),
Preparati on of Conpound

54e: N-[ (2S) - 2- am no- 2- phenyl et hyl | - N, N-di net hyl am ne. A fl ask 30
containing dry THE (2300 nlL) under -az2hnitrogen atnosphere was chilled

by an ice-water bath.
We
(123.0 ¢,

mmol )

To this | AH <

Li t hi um al um num hydride pellets (59.0 g,

1SN, sol ution nf

r o _added
693 YATEE §nd Fxagpls #THE

2.99

1555

ension.—a am de 54d
g Gherita! nammg; Angiyfigpl dataaid gorpperts

appr oxir
reflux f
was sl oy
and stin
and wash
concent 1
nmet hano
as a lig
Hz, 1H)
3.6, 10.
Conpound
hydr ochl
C and
(250 ni)

, 5%t ,p
ght Fyefl o)
| 2.29 619

gtirred solu

mately 1 hour.
or 5 hours,

Uy quenc@ed
red over
ed wit
at eduno a

then cool ed|

2 .The prec
Ca?:etate (
e that

thylggy.ne in c
2.
4 Hz, 1FD, 7.24 (
54f : NA(28) - 2-i soc
oride. WO

(dd
H)

to

lon of trip
was drop wi se added a

The resulf

H1smurm

I|qU|d 1H NM

006/ 072831P

8- fiuomcarhatigipyimidit-dHymmivaks freat ed
Gifetth. N%&bns—ﬂﬂﬁenﬁ%bﬁgpy[lﬁagt I 028{)”
gy[dmf)yerra}é%% gograzél -5(? -c E:?xafn{dg

€r ed

4*tNMR(ﬂBMHZFHéOP)Fﬂﬁ%ﬁéTWhéHL176
@ S3IHYUIL7T f(d, edh, DM-Sbel (ine ), Ped7 (€ ol Im
Nb OF. @ﬁcﬁ{mH&tﬁzﬂJd‘s% C§H'§4‘i 1488, 9

T i gl sl

d
LGMS422 (Wi H) 4 fypel (%Fbﬁb‘i’ af- ?Q)chﬁ -
2 Hph et e BTty 23BN, N- di et hyl am ng
Chéth SRS ERARNS N Ring 4-CHioro-5]Rorg-2C 00

j’%?‘ Tﬂ}ﬁm&:g?ué lacggﬂ’ﬁg nmol ) in

L'sapr onyl et hyl am

at
xture
)
of f

1 (10%
59%
12. 1

, J=

—

e 40
ed (O
DCM

he

(23.6 g,
sol uti o
15.0 g,

reacti o
resul tin
h at roq
vacuum f{
solid N
hydr ochl
t he next
solid pf
3.29 (s,
J=11.5,

Pr epar at

182.26 mml) in DCM (5
of N-[(2S)-2-am no-2-p
91.32 Mol ) in DCM (100
m xt uie Wil e mai ntain

gre <t gt ure was
mte atlireg The reacg
o &N esi uéﬁﬁhd stirred
[%2 =R- | so¢ianat 0- 2- ph

i ge und f was
ctNion witho urt he

oduct was store er
3H), 3.38 (s, " 3.6
6. 5Hz, 1FD,45 35 (dd, J
i on of conpound 54g: (5

3- ani no-

6, 6- di net hyl

54(2- (di net hyl am no) - 1-
-5, 6-di hydropyrrolo

he Srilimeyairags Zehengregpropti-3iiin. A
N@iiydretdthyl)thiend[IN-apyipidinytyiamimg-4,6 54
m.y)ﬂmm%mﬁmmym&&@s(ﬂ%aém@d& he

St PR R

Vo3 A1 % 6 'WAs Ak #4t eP2un
(v, 1 ), 2684sCONI 7-hl {TeiRdne B4, .
Ay e i lH), 7184 I, TR tHRYY By §124ne,
52035 At §4ybXaf 1 1 tration and used

T %Mns oo

B3>95%e, puritp J=10. 1Hz, 4. 42 (dd
Setbod dF Exdntiple ﬁh&lng ﬂch!bro?Z 6 (m 5
ﬁ&d?&ﬁllethyl)thleno[a 2—d1pyrimldme 45¢ in place of
p%pnylethyl)carbanny ) -

“4 clpyrazol e- 2(4H) - car boxyl at

e,

DI OWN
The
for 2
Her
The

for
ned

-f6): 8

1%

To

a cool e

3-am no-6, 6-dirnet hyl
1(4H) - car boxyl at

sequenc

N-[(2S)12-isoc
1T.1 gy

(54f,
h under
washed

(Na2SM4)
pr oduct
conmpoung
NVR 20

(s, 3H),
(g, J=6.

(0 © and stirred slur
-5, 6-di hyd
di hydr ochl ori

“PEA (7 4
—$phenyl et h

Nn%w). Afte
t he \m x

(2X™MHE7nL) .
CHand €gncent |
a

ally addled

ni t rogen
it

, /i | Yeer
wasSpuri fied on sy
| My (23.0 g, 73.7 as
300MHz, d -d6): .32
2.19 (s, 6H), 2.40 (m
7Hz, 2H), 4.78 (m 1H),

ture w

 §:6- Qmat@yl—ﬁﬂ}(p-methylthlenop 3-djpyrimidin-4-

[ Mayihol-pR2SH2-pllepyieyazmbogi-4.6-

dﬁhyﬁ@ 2Cﬁf*cﬁ%yrgzzole&.fh Hh2arB%aRld e
& ﬁg&M%W%%@'

- 1-6% (p. ﬂrﬂ)ﬂggoétgg bedrﬁ)t%‘i%%ﬁéﬁ o8 f

R 760l uH)emwslm-l)mm(mQﬁ i) 7.8nd

TR Q-0dsdam G), P20 {1606 Was Hriseg

K R CHT S

‘"to ge
Ma{a; EFimF&a@r%W%‘P'P%H%G) & Hd6- 97
RLC-UnTeteehitn; 948H)urityl. 51 (s, 3H),
théthod &Eﬁﬁn[{lmz il 4-cflered- (M 2H)
metothgno[z 3- d]pyrlnl;lcznhe &H.)) in p%ce gf 3£c

i de
or 10

crude

C 1H
1.57
4.35

L4




10.6 Hz,

4H) .
4-chl or

HOAc/ H20 (2.0 mL) and heated to 100C for

LCVS 343.

1H), 4.90-4.98 (m 1H),
35Conpound

O- 6w Jayd/@ygsim di ne (54,

7.20-7.24 (m 1H), 7.28-7.36
54h (0.189, 0.52 mmol) and

(m

0.08g, 0.574 mmol) wer ec¥msRes/d0d7s: 1

1 hour.

neutralized with solid NaHCO3 and diluted with water and 4:1

CHCI 3/i PrOH. The organi c phase was separated, washed with brine,

The reacti on was

t hen

dried (Mg304) and evaporated. The product was purified by flash

silica

gel

chromat ography el uting wei-h 0-5% et hanolic NH3/CHCl 3. The

product was further purified by preparative HPLC to give the titled

40conpo

S) - 2- (Dilnet hy

o}

6, 6-di
di hydr
(0.077g
CD30D) :
LT7-2.
. 63- 3.
11. 3,
.74 (s
C H N
-1- pheb
-4-yl |

QI wnN

S S o ple Ty o

hy Femics pages fpANtiES) dptaRed femmmepts) ahi

noj -

t hyl - 4, 6- V\02006/0728
yrrol o[ 3, 4-cl pyrazol e-5
20%9. Rf = 0.16 (10% n
51. 34 J &.7.-8 Hz, 3

(t
82 (m %Qws 3H) |
), B-Y44D

59 (m
3.8
16. nLCVB
8 ity.
| LR 68 df nSer
Am no) - 4, 6-di hydr gp

1H),

s) |V|+H)
anpl
1- 3
ol

RBAP@TEthy]-3RBDOBthPBBS[E3-d]pyrithidin-4-
ylaamaﬁomqnbenmﬂé i & e SO

T

xam[g,el
MECPL >§11 )1 17 §n. 240,985 s, ?h'i

63- 4. 66 (mwﬂ@ 3 H} 122242 16 1(HM2.56 k9 3 HG 248 (

2A793R; 1) 304382 HLHlo1-7 41 @R fy Fha( N

e

% I

(40

l'jd

DVHz,

1H) ,

dd, J
4H)

r20)

n

i, Qalasigs yPostdlr @S+ g@aﬂzp-o@amwm de.

CF3 -N b5 To 4-_ch| or 0- 2( t¥i=¥1 ur|cHyBitHPyC L etetiorti 8% plipa, 74 ng, 10. 4
ngl % A S) - 3- alm anKZ,( 2]‘ (di et P%é’iﬂiﬂd%@fxa le 3JZQS|WW £3.hyl é - ?52;1
i methy| pyrrolo c] pyrazo oxam_de
141 ny,| 0.4 mol) in I PA (1nl), methg&“‘e&‘&‘z i‘:‘}&“ ‘ %agﬂl placs o faco| )l The
reacti oh was heated in ni cr owavien®3er Bace o8¢ for 20 nin. HPLC
yieldedithe title conpound 55 ([S}sNudrapyfiditinaltylmmkicrse-a)nethyl-N-
- 1-phenkl et hyl ) |- 6, 6 di met hyl  -[3rank BpkdnfibybloptlyRABLMYdropyrrolor3 4-
pyri m df n-4-yl no H%*r0|0[3 4i§£%¥F26%;é H&%@ Fy’%ﬁﬁ°%ar boxam de
as a white powley 5 4% . 1H 5: 1.30 (m [61-1),
1.58 (n] 6 H)N 3. © 21-1), s’Hel@R(mDMHH)CDaqfazﬁm (M BHH)LT5 7). 41
-7.50 (n 8 53 1 H) A1 aH), 1.(638 3HS, 204-2 30 3 1H) 2. 46LT E0Am,
'Crl{ 7112p) l@ | N FF5: [ MLk 54895 (@Eﬁ)“?ﬁ‘r‘f%(ﬁ”%)%'{?' e W
em ca na yt| cal dat a ﬂ?a%?{mﬁf CCMS 408 (M+H). HPLC >99%
purity.
48 Method of Example 31 using 4-Chloro-5-
flucropyrimidine 48b in place of 31¢.
8,6-dimethyl-3-{(7-methylthieno[3,2-d]pyrimidin-4-
,H CHs ylyamino]-N-[trans-2-phenylcyclopropyl]-4,6-
h\ p CHy dihydropyrrolo[3,4-clpyrazole-6(1H)-carboxamide
HN N\(o 'H NMR (400 MHz, DMSO) & 1.03-1.22 (m, 2 H),
N Y 1.65 (m, 6 M), 1.86 (m, 1 H), 2.36 (m,3 H), 2.75 {m,
8 ) V__ 1H), 4.36 (m, 2 H), 8.35 (s, TH), 7.10 - 7.27 {m, 6 H),
NN % 7.82 (s, 1 H), 865 (s, 1H). Anal. (CogHasN;OSe
HeC @ 0.15HOACs1.2H;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¢.
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6,6-dimethyl-N-[(1R,28)-2-phenylcyciopropyl}-3-
{thieno[2,3-d]pyrimidin-4-ytamino)-4,6-
dihydropyrrolo[3,4-c]pyrazaole-5(1H)-carboxamide

'H NMR (CD;0D) 8: 1.01-1.16 (m, 2 H), 1.68 (s, 3 H),
1.69 (5, 3 H), 1.83-2.02 (m, 1 H), 2.65-2.74 (m, 1 H),
4.43 (s, 2 H), 7.00-7.09 {(m, 3 H), 7.14 {t, J=7.33 Hz, 2
H}, 7.34 (d, J=5.56 Hz, 1 H), 8.03 (d, J=5.30 Hz, 1 H),
8.58 (s, 1 H). LCMS (APCI, M+H"): 446.1.

Anal. {Ca3Ha3N70Se1.12H,0.0.32HOAC): C, H, N.
HPLC-UV Detection: 82% purity

Method of Example 32 using 4-chloro-thieno[2,3-
dlpyrimidine in place of 32¢c.

CHy
CHg

0

HN#L
5

81

8,6-dimethyl-N-[(1R,23)-2-phenylcyclopropyl]-3-
{thieno[3,2-d]pyrimidin-4-ylamino)-4,6-
dihydropyrroloj3,4-clpyrazole-5(1H)-carboxamide

'H NMR (CDsOD) &: 1.01-1.16 {m, 2 H), 1.68 (s, 3 H),
1.89 (s, 3 H), 1.83-2.02 {m, 1 H), 2.66-2.74 (m, 1 H),
4.42 (s, 2 H), 7.00-7.09 {m, 3 H), 7.14 {t, J=7.33 Hz, 2
H), 7.34 {d, J=5.56 Hz, 1 H), 8.02 (d, J=56.56 Hz, 1 H),
8.58 (5, 1 H), LCMS (ARCI, M+H"): 446.1.

Anal. {CasHasN7OSe1.08H200.28HOAC): C, H, N.
HPLC: 80% purity.

Method of Example 32 using 4-chlorothienof3,2-
d]pyrimidine in place of 32¢.

e

HNw (B
{5

52

6,6-dimethyl-3-[(2-methylthieno[3,2~-dlpyrimidin-4~
yaminol-N-[{1R,2S)-2-phenylcyclopropyl]-4,6-
dihydropyrrolo[3,4-clpyrazole-5(1 H)-carhoxamide

'H NMR (400MHz, CHzOD): § 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,
TH), 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, d = 5.5 Hz, 1H), 8.44
(d, J = 5.3 Hz, 1H). LCMS 460 (M+H). Anal.
(CzaH2sN70Se1.50 TFAQ.25 H,0) C,H,N. HPLC >99%
purity.

Method of Example 32 using 4-Chloro-2-
methylthieno[3,2-d]pyrimidine in place of 32¢.




1H), 7.20-7.24 (m 1H), 7.30-7.37 (m 4H), 8.39 (s, 1H).LCMS 453
(M+H) . Anal . (C23H23N8OF. 0.35 -N 113C 56 H20.0.35 hexane) C, H,
N. HPLC > Q&@%obdis7s - Met hod of Exanpl e 54 using PCT/IB2005/003975
4- Chl oro-5-fluoro-6- nethylpyrimdine in place of 54i. WO
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3~(furo[3,2-dJpyrimidin-4-ylamino)-6,6-dimethyl-N-
{trans-2-phenylcyclopropyl)-4,6-dihydropyrrolo]3,4-
¢]pyrazole-5(1H)-carboxamide

'H NMR (CD40D) 5: 1.01-1.16 (m, 2 H), 1.68 (s, 3 H),
"H NMR (400 MHz, DMSO-d8) 8: 1.03 (m, 1H), 1.22
{m, 1H), 1.64 (s, 6H), 1.82 (m, 1H), 2.75 {m, 1H), 4.38
(d, J=12.1Hz, 1H), 4.43 (d, J=12.2Hz, 1H), 6.35 (s,
1H), 7.06-7.16 (m, 3H), 7.2-7.28 (m, 2H), 8.33 (br s,
1H), 8.52 (s, 1H), 10.38 (br s, 1H). Anal
(C23HaaN702e0.2HOACIH0) C, H, N. APCI-
MS:[M+H] 430,

Method of Example 31 using 4-chlorofuro[3,2-
dipyrimidine (prepared according to procedure
reported in WQ2004013141, page 131-133) in place
of 31c.

Preparation of 40c: 4-Chloroquinazoline-2-carbonitrile.

NH2
40a CH3 40b 40c

Ethyl 4-quinazolone-2-carboxylate (40a, 2.54g, 11.67 mmol) was dissolved in MeOH (29 mL) in a 200 mL
5  round-bottom flask and cooled to 0°C. Anhydrous ammonia gas was bubbled into the solution for 30

0
o cl
NH
NH/MeOH NH POCl XN
NGO _—
N J\fo 41\
N
Oﬁ N~ CN

minutes. The flask was then sealed with a suba-sea! stopper which was secured with copper wire. The
reaction was then warmed o ambient temperature and stirred overnight. The solvent was removed under
reduced pressure to give 4-Oxo-3,4-dihydroquinazoline-2-carboxamide (40b, 2.20g, 99%) as a white
solid. Ry= 0.13 (7% MeOH/CHCL). *H NMR (400MHz, DMSO-ds): & 7.58-7.62 (m, 1H), 7.76 (d, J = 7.6
10  Hz, 1H), 7.85-7.89 (m, 1H), 8.05 (s, 1H), 8.16 (dd, J = 7.8, 1.2 Hz), 8.35 (s, 1H), 11.91 (s, 1H). LCMS 190
{M+H). HPLC >99% purity.
4-Ox0-3,4-dihydroquinazoline-2-carboxamide (40b, 0.51g, 2.69 mmol) was heated o 100°C in POCI; (7.0
mL) for three hours. The solvent was removed under reduced pressure. |ce-cold water was carefully
added fo the flask, and the insoluble product was filtered off. The filtrate was exftracted three times with
16  chloroform. The combined organics were drigd (MgSQ,4) and evaporated to give 4-Chloroguinazoline-2-
carbonitrile (40e, 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 ¢ of 40c 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}.



H NVR (400MHz, CD30D): 61.68 (s, 1H), 1.71 (s, 3H), 2.07 (s, 3H,
2.87 (m 4H), 3.02 (br s, 3H), 3.20 (dd, J=14.7, 7.3Hz, 1H), 3.84 (d
J=14. 4Hz, %Hida006deRss1(d, 14. 1Hz, 1H), 4.99 (s, 2H), 7. 35perABLo0s/0d6s,
8.03 (td, J=7.6, 1.1Hz, 1H), 8.20 (d, J=7.5Hz, 1H), 8.72 (d, J=4.6Hz,
1H). LCVS [ M+Hr 475. Anal. (024H301\1160. 2H20.2.74TFA) C, H N

Met hod of Exanpl e 54 using 6-chloro-9-nethyl-9Hpurine and in place of
541. 0 ICH3 N % CH3 57 HH3CCH3 NHN NelN HN /\ LNr_Nt CH3 58 a
pis N-[(1S)-2-(di et hyl am no) - 1- pheiflyl et hy11- 6, 6-

di met hy1- 3-[ (2- et hyl t hi eno[ 2, 3-d] pyri m di n- 4-

yl ) ani no&raearﬁroqusqmeme.rosstf%%f«m&wg}ﬁmﬁe 5(1H)- carboxani de 1H NVR
(400MHz, DMSO-d6): .5 2.62 (s, 3H), 2.81

(d, J=4.6Hz, 3H), J48H2P°§H) 334(m311H) 3.46 (m 1H),
4.63 (s, 2H), 5. 34( I H 6. 58 (dpmaJ=9. 3Hz n7-18-7.46 (m 5H),
83A(

7.58 (d, J=6Hz, biend, Jﬁg , .18 (bra, 1H), 10.39
(s, 1H. LCVB [M+Hr 491 Nina?. (026H3DKIBO5. 1H20 Né%'oFAa C, H N
Met hod Exanpl e 54 u5| ng 4achl or o- 2- rret hyl t hi enojd 3-d] pyrimdine in

Rll- ?((:i S;) fQZNEﬁ)iprTE ciurac |(1433\ ‘E[O4ah7 %1 Imgto‘)]y Ej ﬁgl Tr(uﬁhylamhne {1.80 mL) were heated in
et hoxy- 57 PG qP(Sf' %r AY Binpes - %f@raq?plﬁg]thege i \ﬁe@taﬁziﬂd cagrefglly to Ice. The product was
di hydp opgx’rr@@d@{tﬁ didthgidtiey.r drciiter Byet Wps wamhdaionth seghentidibi VRN (00 @bl and brine
\[])I\/48105C|j|2)r°“06ad Binfidg, (WS ¥1Zhe Btkn wab c@8fulySemo¥bh unddr r@tﬁxc&@pres@u‘?@ to g?ve&%b bda

J=7He, 11\1:0 if lquf? d@ ?935{ gﬁ&/F)D‘Jw'ﬁ%g@Eg 3£§ w}ﬂ%ﬂiﬁfm%g é’{jﬁcffc]f" j?%t% E?_élabloﬁ_ﬁﬁuc%exagcg

7.25-7. 48 IMSnasl §3.9% 6. 87919 18 94 (br s, 2H), 10.03 (s,

1H) . LCI\lBe;[amlbh U138 mbro-s(wmﬁmmamcﬁwzo 1. 64TFA) C, H, N. Method
of Exanpl e 54 using 4-.chloro-2-ethoxy-5- fluoropyrimdine in place of
54i . HCH3 , NHN pi s o ol

1)NaH/THF POCI3 .
—_— N,N-dimethylaniline

HOOL , AL Cos 2) acetamidine ] K —..y | N
hydrochloride = -

ethanol, reflux N™ “CHs 110°C N™ "CHa
44a 44b
Sodium hydride (60%, £.0g, 125 mmol) was washed with hexane to remove the mineral oil and dried, then
suspended in THF (50 mL) and cocled to G°C. Ethyl fluoroacetate (13.30 g, 125 mmo!) and ethyl formate
(15.14 mL, 187 mmol) were mixed together and added to the stirring suspension. The reaction was
16 slowly warmed to ambient temperature and stired 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
HCl. The crude products were then extracted by salting out from the agueous phase and washing
20 exhaustively with 4:1 CHClyfisopropanol. The combined organic phases were dried (MgSQO,) and
evaporated. The crude solid was purified by silica gel chromatography eluting with 5-90% EtQAc/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-ds): 8 2.25 (d, J = 1.0 Hz, 3H), 7.93 (d, J = 3.8 Hz, 1H), 12.95
{br, TH). LCMS 129.
25 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.
Ry = 0.39 (5% EtOAc/hexane). 'H NMR (400MHz, DMSO-dy): § 2.60 (s, 3H), 8.86 (s, 1H).
Preparation of compound 45c: 4-chloro-2-{trifluoromethyljthieno[3,2-djpyrimidine.
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3-[(2-cyanopyrim din-4-yl)ani no] - N-[(19) - 2- POTIB200/003975
(di net hyl am no) - 1- phenyl et hyl ] - 6, 6- di et hyl - 4, 6-

di hydropyrrol o[ 3, 4-c] pyrazol e-5(1H) - car boxam de 1H NVR (CD30D) 6:
1.62 (s, 3 H, 1.70 (s, 3 H, 2.8 (s, 3 H, 2.97 (s, 3 H, 3.35-3.47
(m 2 H, 4.68-4.88 (m 2 H, 525%-33 (m 1 H, 6.83-6.92 (b, 1 H),
7.21- 7.41 (m 5 H, 8.20 (d, J=7.12 Hz, 1 H. LCV5 (APCl, M+H4):
446.1. Anal . (C23H22N80 .1.@8TFA. 0.1%H20. 0.04MeCN): C, H N

HPLC- UV Det ect i 4% pyr it I\/bt hod Bixanpl e usi ng ¢l
4-chl or opyri mﬂ % M g 8 phce o?ég WNHNpHB
N\

NIN--( \'N HNI 0- CN EH60 . aeNHNPH3 P
N-[ (1S) - 2- (di met hYfzani no) MisEReny! et hyl | - 6 6- N” “CFs
di met hyl - 3-(t hi etsa[ 2, 3- dIByrlmdln 4- ykam no) - 4, 6- 45¢

di hydropyrrol of 3, 4-c[ pyrazol e- 5( 1H) - car boxam de. Rl = 0.18 (7%
met hanol +&a Magg Shicton bt mdihyi BiNRinbiHioMdAdZ2-cafEioR/ () (45e3 1.57, 0.0 (nemol) 3HEOHL 10/
(s, 3H), we%s' a%ged trifluoroacetamidine (2.24g, 2eq) and trifluoroacetic acid (1.54ml, 2eq). The resulting mixture
5 was heated to 150°C for 1 hour in microwave reactor. The reaction mixture was cool and filtered to
provide 2-(trifiuoromethyl)thienof3,2-d]pyrimidine-4(3H)-one 45b as a solid { 0.81g). 'H NMR {400 MHz,
MeOD) & ppm: 7.49 (d, /=5.29 Hz, 2 H), 8.18 (d, J=5.29 Hz, 1 H).
A suspension of 2-(trifluoromethyljthieno[3,2-d]pyrimidine-4(3H)-one (45b, 0.61g, 2.77mmol) in POCI;
was refluxed under an atmosphere of nitrogen for 3hrs and then concentrated to dryness under reduced
10 pressure. The residue was partitioned between ethyl acetate and saturated NaHCOj, dried, and
concentrated to give compound 45¢ as a solid (0.58g, 88%). "H NMR {400 MHz, MeOD) & ppm: 7.79 (d,
J=5.54 Hz, 1 H), 8.59 (d, J=5.54 Hz, 1 H).
Preparation of 48b: 4-Chloro-5-fluoropyrimidine.

1)NaH/THE ; o POCly - ¢l

HCO.Et , F._-COEt m‘; | le N,N-dimethylaniline \EL}JN
onoterte e "
48a 48h

15
Sodium hydride (60%, 5.0g, 125 mmol) was washed with hexane to remove the mineral oil and dried, then
suspended in THF (50 mL) and cooled to 0°C. Ethyl fluoroacetate (13.35 g, 126 mmol) and ethyl formate
(13.99g, 189 mmo!) were mixed together and added 1o the stiring suspension. The reaction was slowly
warmed to ambient temperature and stirred overnight. The solvent was removed. A mixture of

20 formamidine hydrochloride (10.33 g, 126 mmol), sodium ethoxide (8.92 g, 126 mmel), and ethane! (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 ethanolic HCI.
The solids were filtered off and the filtrate concentrated. The crude solid was purified by silica gel
chromatography eluting with 0-9% MeOH/CHCI; to give 5-Fluoropyrimidin-4(3H)-one as a white solid

25 (48a, 1.05 ¢, 7%). Ry = 0.13 (75% EtOActhexane). 'H NMR (400MHz, DMSO-ds): 5 8.05-8.09 (m, 2H),
13.14 (br, 1H).
Following the procedure to make 43b, compound 48b was synthesized from 48a to give 0.97 g (80 %) of
a volatile liquid which was used without further purification. Ry = 0.37 (6% EtOActhexane). '"H NMR
(400MHz, DMSO-dg): 8 8.93 (s, 1H), 9.01 (s, 1H).

30 Example 54: N-[(18)-2-(Dimethylamino)~1 ~phenylethyl]-3-[(6-ethylpyrimidin-4-yl}amino]-6,6-
dimethyl-4,6-dihydropyrrolo|3,4-c]pyrazole-5(1H)-carboxamide.



s 2.42 (dd, J = 12.9, 4.5 Hz,
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Preparation of I(H: S5-tert-butyl 2-ethyl 3-amino-6,6-dimethylpyrrolo[3,4-clpyrazole-2,5(4H,6H})-
dicarboxylate. '
The synthetic route of compound I{H) can be found in Scheme 1 under the “Detailed Description” of this
10  application. The detailed synthetic condition of for the preparation of I(H) can be found in U.8. Patent

Application Publication No. 2003/0171357 and PCT Publication WO 02/12242, the disclosure of which are
incorporated herein by reference.

Preparation of compound 54a: ethyl 3-amino-6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-2(4H)-
carboxylate dihydrochloride. .



N- R1S) - 2- (di net hyl am no) - 1- phenyl et hy11- 6, 6-
di met hy1- 3-[ (2- net hyl t hi enop, 2-d] pyri m di n- 4-

yOam no] - 4wQy Rbdnyadésepyrrol o 3, 4-choyrazol e-5(1H) - car boya#hgResesors
0.24 (7% rnethanolic NH3/CHCI 3). 1H NMR (400MHz, CD30D): 51.77 (s,
31-0, 1.80 (s, 3H), 2.77 (s, 3H), 2.94 (s, 3H), 3.05 (s, 3H),
3.42-3.46 (m 1H), 3.63-3.69 (m 1H), 4.66 (s, 21-1), 5.39 (dd, J =
11.4, 4.0 Hz), 7.33-7.47 (m 6H),8.42 (d, J = 5.3 Hz, 1F1l). LCMS 491
(MrH) . Anal . (C23H30N806. 3.0 TFA. 0780 H20) C,H N. Method of Exanple
54 using 4-Chloro-2- nethylthienop,2-d]pyrimdine in place of 541 \N,
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of 54(5 in an ultrasonic cleanser for 2 hours. The precipitated solids were collected and washed with water (4x300
ml), hexane (2%500 mL), and dried under vacuum for 24 hours. The solid crude product was dissolved in
chloroform (300 mb) and un-dissolved solids were filtered off. The filtrate was concentrated to dryness
and the residue dissolved in hexanefethyl acetate (2:1) (250 ml) and allowed o stand at room
temperature overnight. The resulting crystals were collected by filtration, washed with hexane/ethyl
20 acetate (3:1) (100 mL) and dried in high vacuum at 40 ‘C for 24 hours to give compound 54¢ (100.0 g, 47
%) as a white crystalline solid. 'H NMR (CDCl;) 5: 2.88 (s, 3H), 2.98 (s, 3H), 5.01 (d, J=12.2 Hz, 1H),
5.11(d, J=12.2 Hz, 1H), 5.58 (d, J= 7.5 Hz, 1H), 6.37 (d, J=7.2 Hz, 1H), 7.32 (m, 10H).
Preparation of Compound 54d: (2S)-2-amino-N,N-dimethyl-2-phenylacetamide.
To a solution of 54¢ (80.0 g, 256 mmol) in ethanol (1.2 L) was added a slurry of Pd/C (10%, 9.0 g) in ethyl
25  acetate (50 mL). The reaction mixture was shaken in Parr-apparatus under hydrogen (40 psi) overnight.
The catalyst was removed by filtration through celite. The filter pad was washed with ethanol (2x200 mL)
and the combined filtrate was concentrated to give 54d (40.2 g, 88%) as a white solid. 'H NMR {CDCly)
8: 2.85 (s, 3H), 2.99 (s, 3H), 4.72 (s, 1H), 7.33 (m, 5H).
Preparation of Compound 54e: N-[{(28)-2-amino-2-phenylethyl]-N,N-dimethylamine.A flask
30  containing dry THF (2300 mL} under a nitrogen atmosphere was chilled by an ice-water bath. Lithium
aluminum hydride pellets (59.0 g, 1555 mmol) were added. To this LAH suspension, a solution of amide
54d (123.0 g, 691 mmol) in dry THF (800 mL) was slowly added over approximately 1 hour. The resulting

S

reaction mixture was heated at reflux for 5 hours, then cooled to 10 "C. The cooled reaction mixture was

slowly quenched with saturated sodium sulfate solution (380 mL) and stirred overnight. The precipitated
35 solids were filtered off and washed with ethyl acetate (4x500 mL). The filtrate was concentrated o a

residue that was purified on silica ge! column (10% methanol, 5% triethylamine in chloroform) to afford

54e (66.7 g, 59%) as a light yellow liquid. 'H NMR (CDCl3) 8: 2.24 (dd, J = 3.6, 12.1 Hz, 1H), 2.29 (s,

6H), 2.47 (dd, J = 10.8, 12.1 Hz, 1H), 4.07 (dd, J= 3.6, 10.4 Hz, 1H), 7.24 (m, 1H), 7.37 {(m, 4H).

Preparation of Compound 64f: N-(28)-2-isocyanato-2-phenylethyi}-N,N-dimethylamine
40  hydrochloride.
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dri ed ovefse hi2SOdolutibn bftitsapropyRthginchine 2R par 82126 mmbpin| DOWEED i) ofidraphriod of 20

chr omat 09{ rﬁﬂf%mut{oﬁ% N-?( 2Ldﬂungi?p@1e lethi- ANE%eithaMﬂQ t448€).15%0gNE£ 33 thriol) in DCM

CH2Cl 2 I h
I | ght ) ow )o“lv s §£d éo gb/?) bmﬂ—ieﬁ}\ﬁy %% %&f%a@%&q‘é thegém'%%g"k ?ﬁwﬁm
2?/ 37C. (TH? reil.’q)ng rezct;ga m(xalae wag wv@ frogl 02?1'29 arfll_qjlrred 5or6;b\ Bpm gempirpﬂlre The
4 69 ( dd yeadtiof OiEyre BasGielcentikdd under 2aud % a( msidugidhd stiPedwity ‘é)f/q RM pfhexane (50
conmpound nfohe dofR) Nf2)2-idcdfaRRE-DhaAPRIAMIN, ﬂdlﬁ%lﬁ@&bt}hbﬁd&ebé’mﬂound 54f was
3-am no- §, 8-, i, QIXJ: B%érug It ﬁ]ré%:l‘ﬁoﬂ ot farth@ﬁﬁﬁ HLE: arthQBi hAlsSia
el

15To a stirre hano

21, 80 g, PIRSHST Bassit5pd oy nffogen). dﬁmwa@{%ﬁfem(@o@s B f é@s 338 ftedt)

tri ettdyl dmondz, (126 439(dd, J=260 6.6Hid)] §.3%(dal JﬂaﬁthZHropﬂ'b)ehw & ghlSH). of or mat e
(68c, 27 p%aﬂt.onl&cboﬂapm 94gals)-6RA B dnBRS (A {diidBhWHikR)-1 PhéryREHNcardalitdyl)-

%%?‘5'0”%@ il ég ity Bopiib QiG] 05, 92900 o

L) L T oo s P A s 2, & Py et oy & S R L
di hydr ochi4br-éachexyiatd dihydRdhioridg (49 @5.§ 9. §01228MPOvemEskyenceTdiie a@@d@ﬂﬁ%n(” ml,
m Xt ufse VB! Kiniol rad MRS 8-iscevbiito-Babynaiyl]-MAN-dimetthyiarmina Shythothitriasd (saf,t 17.1 g,

di chl or oget hang, ﬁ.&er@tlrlré aPf36h %QQQre‘Mrti@h M\@a‘eﬁﬁtro@% the %tx@ré-@as%nﬂedbﬁth M

1.0 L), .d ot h
§i| so CZB.I’ I(Aiorg:'ﬁ' Tdeafﬂ?i @é[@ﬂgé‘) ?8r98‘\ém?rf)°hﬂ%"dwis %'Sﬂ?’arsqﬂﬁ"eﬁe and
wor kup.  Fbicentraied @ndearvawémaﬁwr SHETEA ofuge el WY PEIIRSS 19D (HiFe AR BT SHY %

(4. 75% MeRBUDCRG % dEtIHRDAG BXgMe3.afsl 0% Tledl ac dghp elnd s6iBeMephga-97 °C. 'H NMR
3-am pp- iﬂ)l@ﬁzl 026)(9‘| &hw. ﬁ@ﬂgﬁ 5115, Bdeny glahy bho (s, 6H), 2.40 (m, 1H), 2.60 (m

hydr oxyl

v o SBL Ea et é3ﬁi°c]' wpéf-m 3 (3 AP TR e IR U T
gunmmy oi [8H} BC®(AgCl, MG%) A13H NMR (CDCl 3, a mixture of rotamners, onI y
t he chempPegphrafiéh dficémpdunt! 5eh: BRmDTo- ﬁ-msmi(aiméﬂmmhmew)-prﬁnyléthﬂﬁﬁ,(-dimethyl-4,6-

)=, 1%&6%2\{9 p,arm%ﬁa gidesin nbhndl) | 2,29 (5, 31, 2.36 (s, 3,

if% b o (b, o, by GSttfy o
7. zgmwmpzrrr{lq@ 4§}Hyrazq_ed(,dgﬂ-(:qx‘p:@rlate Ww %244;132 30 mmop7was dissolved in M H (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 CHClaf iPrOH. The organic layer was separated, washed with brine, dried

30 (MgSOQy), 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 NHa/CHCl3). 'H NMR (400MHz, CD,0OD): &
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 = 12.8, 10.8 Hz, 1H),
4.34 (d, J = 10.3 Hz, 1H), 4.40 (d, J = 10.6 Hz, 1H), 4.90-4.88 (m, 1H), 7.20-7.24 (m, 1H), 7.28-7.36 (m,
4H). LCMS 343.

35 Compound 54h (0.18g, 0.52 mmol) and 4-chloro-6-ethylpyrimidine (54i, 0.08g, 0.574 mmol) were mixed in
1:1 HOAG/HZO (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 CHCliPrOH. The organic phase was separated, washed with brine, then
dried (MgSQ.,) and evaporated. The product was purified by flash silica gel chromatography eluting with
0-5% methanolic NH/CHClas, The product was further purified by preparative HPLC to give the titled

40 compound 54 N-[(1S)-2-(Dimethylamino)-1-phenylethyl}-3-[(6-ethylpyrimidin-4-yl)amino]-6,6-dimethyl-4,6-



Pr epar ati onof conpound68f: (S) - 2- (di et hyl am no) - 1- phenyl et hyl 3- am no- 6
, 6- di net hyl pyrrol op, 4-c] pyrazol e-5(1H, 4H, 6H) - car boxyl ate. A round
bot t om f | agh Weco7ehrar ged with conpound 68e (1.01 g, 0. 242raEAbs00zdA
LiOH (3.87ml, 1.6 eq) and nethanol (24 m). The resul ti ng m xture was
stirred at roomtenprature for 3 hours. Solvent was 5 evaporated. To
the residue were added ethyl acetate (20 ml) and water (20 ml). The
wat er phase was separated and extracted with ethyl acetate (10 nil).
The conbi ned ethyl acetate phase wastwashed with brine, dried with
anhydrous Na2804, filtered and evapor ated to give the crude conpound

68f (564 M+H+ 344, al abl e tube

char ged V\Aﬂ?jﬁjp ol 3443%@ ’ig 2§? st spjdr 8’“2? rzgpi hivefo t%ﬁ%/“
2-d) - 1@eib9ﬂ°if°rﬁ’ Ch@'s)( (4°QM|é¥qPDaQ§>M 16@41% 4(? O dz.aH). ddefs éH)ab?&j(Saw
wat er (1200284 (v, 26), p.97 THeH), aloe (shas), s.appedimnid), $63-8.680n, at), 188.Te6 an, 1k,

hour . |t4%27é!?rﬁﬁ‘H)P$‘£é(Ea§ wacseﬁﬁxégar(@rm '7'8&936 )vsaséfim iﬁ%@ﬂ%‘d
68 as .a W 0D

r ot ar‘rérsmﬂ)ﬁ‘ %gle( 'ﬁ?e%l“%g?z“éﬁ"(ff’fis"%gg’l“ﬂb %ﬁ?ss[ pr"'E,ltﬁSOrted) 5
1.55 (s, Esa"!ive 56: oW l(c@-z-s(qwethvzawo)(s1-PfGn!l§hvﬂz -B5-dimetipyl-3-fig-(trifiuqyomethyl)
3. 21- 3. 3 Pyrmmiglin U-H]) amink}-44-dikydiopyrfoty[3,4-clyrazole- R H)4athdxamigle. 1 H) ,
5.90-6.00 (m 1 H), 7.22-7.43 (m 6 H), 8.01-8.09 (m 1 H),

1 H. 15 LCVs (APC, M+ 478. 2.  Anal . HaC
(C24H27N7028. 0. 26 AcH. A-0.98H20): C, H, N a pgxanple
# Chem cal nanmgy alHytd cafidata |ah COoNMBNES H N" _ HN
(1S) - 2- (di et ‘&z 1- ﬁggnyl ety 6—d‘r'm§’rhy1 ‘cr—:a

met hyl t hi eno[ ¢ gyrlmdlrf4 yO0 nof - 4, 6-

di hydr opyrr ol o 3 43%8] pyrazol e-5(1 car boxyl ate 1 J 400 MHz,
DVMSO-d6) 8:1.55 (s, 3H), 1.67 (s, 3H), 2.63 (s, 3Hw=\2.87 (d,
J=4.8Hz, 3H), 293(d J=5Hz, 3H), 3.46 (m 1H), 36045m1|—|) 3.84
(d, J=13._1Hz J=13. 6.13 (dd, J=10. 11-1
7 35-7 580 rﬁ][org tnﬂUF?mgtgyl)%HlmldJHEG(5iW4 HQ‘_D(M mmely (¢ )Opa noang(d@ﬁyylanyohg
(br s1o 1menylgtoylmgs-(dynetryl-gyrm[g@wg:]qm 5qelp4tnGH]- carboxamlde (54h, 141 mg, 0.4 mmol)
( C25H23NHIBS¢1inL WaaddedFEHA Omi4 lo@AmpI). The fokctidh was.hedtld iR ftradbvdovanialigo-68

usi n%_é FhhORR: I%LB‘%EBXJ bR eHhourts 5548 R Gl hyiiirof L13h@ GGt 6.8 Gifretny P43

.55 (s,

(2-(tr|ﬂuoromethyl pyrimidin-4-ylamino)pyrrolo[3,4-c]pyrazole-5(1H, 4H, BHM)-carboxamide as a white
powder (8mg, 4%). 'H NMR (400 MHz, DCM) &: 1.30 (m, 6 H), 1.58 {m, 6 H), 3.63 (m, 2 H), 3.86 (m,2 H),
16 4.04(m,1H),7.41-7.60(m, 6 H), 8.53 (s, 1 H). Anal. (CagHzzNaOF3 «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-4,8-
dihydropyrrolo[3,4-c]pyrazole-5(1 H)-carboxamide.
1sG CHI_?N@H Ri = 0.13 (7% methanolic NHa/CHCL). ‘H NMR
N';ﬁqﬂ AN ? (400MHz, CD;OD): & 1.67 (s, 3H), 1.74 (s, 3H), 2.34
" 0 CHa (s, 6H), 2.42 (d, J = 2.8 Hz, 3H), 2.44-2.47 (m, 1H),
N 2.80-2.86 (m, 1H), 4.63-4.68 (m, 2H), 4.97-5.02 (m,
F‘{tb? 1H), 7.20-7.24 (m, 1H), 7.30-7.37 (m, 4H), 8.39 (s,
HsC 1H). LCMS 453 (M+H). Anal. (CasHzgNgOF+0.35
56 H50+0.35 hexane) C, H, N. HPLC > 98% purity.
Method of Example 54 using 4-Chloro-5-fluoro-6-
methylpyrimidine in place of 541i.




69 HO HcH3 ,NO NN-' O HN tN'--CN -N 70 NpHs bH3
(16) - 2- (di et hyl am no) - 1- phenyl et hyl 3-[ (2-cyano pyrim din-4-y1l)

am noj -4, 6-di hydropyrrol o

[ 3, 4-C] pyrgrf)d 0@5@;{2 -carboxyl ate 1H NWVR (CD30D) 5: 1.45(:3[311,320%5/?—%3?75
1.64 (s, 3 H, 2.93 (s, 3 H, 2.97 (s, 3 H, 3.30-3.39 (m 1 H),
3.59-3.70 (m 1 H), 4.92 (d, J=13.39 Hz, 1 H), 5.14 (d, J=13.39 Hz, 1
Hy, 6.03 (dd, J=2.27, 10.86 Hz, 1 H), 6.86 (d, J=6.06 Hz, 1 H), 6.86
(d, J=6.06 Hz, 1 H, 7.25-7.44 (m 52H), 8.19- 825 (m 1 H. LCM5
(APCLl, M+1-14): 447.1. Anal. (C23H26N802.1.91TFA): C, H, N HPLC W

Detection..=95% purity WD 2006/ 072831PCT/ | B2005/003975 - 78 -
Structurle andtHEgRIRe BXRMPdhi cal | nBlrmicahipey AMalyliral date andppmresitirent
Met hod dqf Exanpl e 68using 4- chl of opys)2iaisdetiemio)- Calchgdtnyilslel € | n pl ace
of 68g. |H3C (1S)-2-(dinethylamn Qmétﬁyp R@M&ﬁ‘}l beurﬁds%gﬁ,ﬁ@_glgyl 3-[ (6-
met hyl t hi eno[ 2, 3-d] pyri I n-4-yPamn
di hydr opyr rol o 1-?,;:4-01:] ol e- 5( p¥preR '"B[8[>%'8'I°]§¥r§z°fﬁ(1m7ﬁfr?%f5§'ﬁb a
m xture rotl\% y ciihe chielhli N (4eMHELGD.OB): § hes (helfdr. TGy m | s
r eportec 1. 66 :{l—ﬁ,,ztﬁ(d‘ﬁsH), 287, 4+9,3.03 (s, 38330 (5, 3
H, 2.99 , 3033 3% (m gg %. “344 Hﬁsgg 130
(m 2 Hj, 14 (m 1 H), 7.% é% %é? LCMVS
(APCI l\”I+H+) 2 3. Anal . (C251979NrHIY: 499 G tA 6744 H, N,
HPLC- UV |Det eﬂ : 93% purity. dhérd Bot- THEX Hy 28 ((GS"TL%‘iZn‘@r‘) 872 !
4-chl or g- 6- netnyl t hi eno [ 2, 3- d] plys=i 8R4 HE LCMS Pi+&IC @75 fAnBIBE s HyNIFOH3
, NopH3 NN-* N o 2H;0-2.74TFA) C, H, N
7 Method of Example 54 using 6-chloro-8-methyl-9H-
purine and in place of 54i.
N-[(18)-2~(dimethylamino)-1-phenylethyl]-6,6-
dimethyl-3-[(2-methylthieno|2,3-d]pyrimidin-4-
yhamino]-4,6-dihydropyrrolo[3,4-¢]pyrazeole-5(1H)-
yHsG CH, 9 carboxamide
N,;ﬁ“_"‘{‘ i N:C“'a H NMR (400MHz, DMSO-dq): § 1.61 (s, 3H), 1.70 (s,
0 CHs, 3H), 2.62 (s, 3H), 2.81 (d, J=4.6Hz, 3H), 2.91 (d,
HN N J=4.8Hz, 3H), 3.34 (m, 1H), 3.46 (m, 1H), 4.63 (s,
N:?‘) 2H), 5.34 (m, 1H), 6.58 (d, J=9.3Hz, 1H), 7.18-7.46
L= (m, 5H), 7,58 (d, J=6Hz, 1H), 7.83 (br d, J=5.8Hz,
CHg 1H), 9.13 (br s, 1H), 10.38 (s, 1H). LCMS [M+H]" 491
58 Anal. (CzsHagNgOS+1H2042,55TFA) G, H, N,
Method Example 54 using 4-chloro-2-
methylthieno[2,3-d]pyrimidine in place of 54i.
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
G o ? TH NMR (400MHz, DMSO-dg): 5 1.28 ({1, J=7Hz, 3H),
H HN CHa 1.5 (s, 3H), 1.66 (s, 3H), 2.81 (d, J=4.5Hz, 3H), 2.88
Ny I =g ¢ N:CH (d, J=4.6Hz, 3H), 4.22 (d, J=7.1Hz, 1H), 4.26 (d,
N ° : J=THz, 1H), 4.49 (s, 2H), 5.34 (m, 1H), 6.59 (d,
el f{>_0 J=8.1Hz, 1H), 7.25-7.45 (m, 5H), 8.14 (d, JT3H2, 1H),
=N CHy 8.94 (br s, 2H), 10.03 (s, 1H). LCMS [M+H]" 483
5o Anal. (CaqH31NgFO240.5H,0+1.64TFA) G, H, N.
Method of Example 54 using 4-chloro-2-ethoxy-5-
fluoropyrimidine in place of 54i.




FIN-NH3CS 71 ISH3C- ------ (1)-2-(c|imsthy|arrino)-1-

phenyl et hyl 3-[ (2-et hoxy-5- fluoro pyrimdin -4-yl) am no] -6, 6-

di met hyl - dobo6d/dv¥ssi0 pyrrol o 13, 4-c] pyrazol e- 5( 1H) - car pexysabfoosds!
NVR ( CD30D, ami xture of rotanmers,only the chem cal shifts of the major
formis reported) 6: 1.25 (t, J707Hz 3 H, 1.54 (s, 3 H, 1.65
(s, 3H, 2.912 (s, 3 H, 2.98 (s, 3 H, 3.36-3.44 (m 1 H), 3.58-3.69
(m 1 H, 425 (q, 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=328, 1 H. LCVS (APCl, MtH+):
484.2. Anal. (C24H30FN703. 2.06TFA .O0. 31H20) C, H N; HPLC- WV

De ! £268usina
vy ople T BV A e g, oad GlemiEa RTe AR IoR (e S PRt

F-b--0 [FNV_ CH3 72 a (15| zAelfanoptimdinam)aodoli{p8enyl et hyl
6, 6- di wﬁt hy1-3-[(2- methylthi eno{am&nﬁ&wriﬁﬂedglamexld}naemm 4,6
(0]

di hydr rroI034c ole-5 ar
CDS%D): 31, 67 [ P 8 (s,( asig U "Q'QW@ 3. 48
(dd, J % 13.942 % Hiw, 3.8( B‘R 9930%53182(51%”)6" [ 31*##)23
4.71-4. 99 (my, 2@\ fé -N6 22" ( (s BH). 2.97 (:39H)73.585 4hm, BH) 485488 (d, J =
5.5 Hz, ilH) 20b (MRS, Andln, 4 KG2EH20NTA215475 856 RN Hi 7HIN.
Method ¢f Exd /'r? 73 using 4- ChliGr Q-5 d3%eGdi3=7 12 Hz, 1 H). Loms (arc,

\>_°N M+H"): 448.1. Anal. (CasHazNoO +1.88TFAe 0.15H,0s

60 0.04MeCN): C, H, N. HPLC-UV Detection: 94% purity

Method Example 54 using 4-chloropyrimidine-2-
carbonitrile in place of 54i. _
N-[{18)-2-(dimethylamino)-1-phenylethyl]-6,6-
dimethyl-3-(thieno[2,3-dlpyrimidin-4-ylamino)-4,6-
dihydropyrrolo[3,4-clpyrazole-5(1 H)-carboxamide.

0.18 {7% methanolic NH3/CHCl3). 'H NMR
JHeG CHg @ (400MHz, CDZODY): 8 1.70 (s, 3H), 1.7 (s, 3H), 2.32
N';ﬁ“—l-([\h: & N:CHS (s, 6H), 2.42 (dd, J = 12.9, 4.5 Hz, 1H), 2.78-2.84 (m,
o CH, 1H), 4.63 (d, J = 11.6 Hz, 1H), 471 (d, J = 11.3 Hz,
HN " 1H), 4.97-5.01 (m, 1H), 7.20-7.23 (m, 1H), 7.29-7.36
’ /“P:) (m, 4H), 7.43 (d, J = 5.4 Hz, 1H), 8.12 (d, J = 5.3 Mz,
S 1H), 8.67 (s, 1H). LCMS 477 (M+H). Anal.
61 (Ca4HzsNgOS+0.40 H,0+0.40 MeOH) G, H, N. HPLC >
98% purity.

Method of Example 54 using 4-Chlerothieno[2,3-
dlpyrimidine in place of 54i.
N-[{18)-2-(dimethylaminao)-1-phenylethyl]-6,6-
dimethyi-3-[(6-methylthieno[2,3-d]pyrimidin-4-
ylyaminoj-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-

carboxamide

HH30 CHa 1
N AN CHs H NMR (CD30D) &: 1.64 (s, 3 H), 1.70 (s, 3 H), 2.54
N I =4 N

Y ‘Hy (s, 3 H), 2.89 (s, 3 H), 2.97 (s, 3 H), 3.37-3.46 {m, 1
HN H), 3.52 (¢, J=11.37 Hz, 1 H), 4.57 (d, J=11.62 Hz, 1
7 N\> H), 4.66 (d, J=11.37 Hz, 1 H), 5.33 (dd, J=4.04, 11.37
| )= Hz, 1 H), 7.22-7.37 (m, 6 H), 8.42 (s, 1 H)-
H30 S

LCMS (APCI, M+H"): 491.3. Anal. (CzsHsoNgOS
2. 00TFA «0.77Hz0): C, H, N. HPLC 94% purity
Method of Example 54 using 4-chloro-6-
methylthieno[2,3-d]pyrimidine in place of 54i.




,NopH, NN-'"N olCH3 HN /' CH3 -N 73 WO

ég%{ 07|2831PCT/ 1132005/ 003975 - 79 - Structure and Exanple # |
emcal n tical data and comments

met hyl t hi eﬁa%?é- J%yri m dine in place of 68g. HHscH3 , Il\)lgwIB /%03 7> HN

, N/' a (1S)-2-(di nethyl am no) - 1- phenyl et hyi 34(2-

cyanoqui nazol i n- 4- yDam no] - 6, 6- di et hyl - 4, 6-

di hydropyrrol o[ 3, 4-c] pyrazol e-5(1H) - car boxyl ate. 1H NVR (400MHz,

CD30D): 5 1.62 (s, 3H), 1.77 (s, 3H4. 3.03 (s, 3H), 3.07 (s, 3H,

3.42-3.46 (in, 1H, 3.76-3.82 (m 1H), 5.13 (d, J = 13.3 Hz, 1H),

5,36 (d,_J =13.3 Hz, 1H) ., 6.14 (dd,_J =111 2 3 Hz 1H)7 36-7. 46

(g 3H) | 7. Setnptigeandifxapplp # 7. 78- Chepicql jpme Bpalyticatyiaty qpd cgmments 3] 1y,

1H), 7. 97780 (M IH, 845 (0, (15 -Bidmelifamindyi-phdrilihyliée”

(MeH) - Ahal . (C27H23NBO2. 1. 9 TFA| Gy teyi-a-{(2-methylthieno[d,2-djpyrimidin-4-

yhamino}-4,6-dihydropyrrolo[3 4-clpyrazole-5(1H)-

carboxamide
HsC, CH3 _ ' . 1
ﬂ HN CHg R; = 0.24 (7% methanclic NH3/CHCIs). 'H NMR
N, I N N

Y ety (400MHz, CDR0D): & 1,77 (s, 3H), 1.80 (s, 3H), 2.77
HN (s, 3H), 2.94 (s, 3H), 3.05 (s, 3H), 3.42-3.46 (m, 1H),
. J !\{>_CH3 3.63-3.69 (m, 1H), 4.66 (s, 2H), 5.39 (dd, J = 11.4, 4.0
=N Hz), 7.33-7.47 (m, 6H), 8.42 (d, J = 5.3 Hz, 1H).
63 LCMS 491 (M+H). Anal. {CasH3pNOSs3.0 TFAD.40
H20) C,H,N.

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.

G Rr = 0.29 (7% methanolic NHa/CHCIg). 'H NMR

C
i : H,ﬁN L o (400MHz, CHsOD): § 1.71 (s, 3H), 1.77 (s, 3H), 2.35
NG DL N N

% ©H (s, 6H), 2.36-2.37 (m, 1H), 2.79-2.85 (m, 1H), 4.91-
HN : 5.00 (m, 3H), 7.21-7.24 (m, 1H), 7.31-7.35 (m, 2H),
N .
y \>—CN 7.38-7.40 {m, 2H), 7.76-7.80 {m, 1H), 7.91-7.92 (m,
- —N 1H), 7.95-7.99 (m, 1H), 8.42-8.43 (m, 1H). LCMS 486
64 (M‘*‘H) Anal. (Ca-,:HnggO-O.GO Ho0+0.10 hexane)

C,H.N.
Method of Example 54 using 4-Chloroguinazoline-2-
carbonitrile in place of 54i.

N-[{1S)-2-{dimethylamino)-1-phenylethyl]-6,6-

dimethyl-3-[(2-methylpyrimidin-4-yl)amino]-4,6-

HHGC CHI-?N—@Hs dihydropyrrolo]3,4-c]pyrazole-5(1H)-carboxamide
N'}]ﬁw—\g AN, 4 NMR (400 MHz, DMSO) &: 1.58 (m, 6 H), 2.42 (m,
" © CHs 6H), 4.65 (m, 2 H), 5.13 (m, 1H), 6.64 (m, 1H), 7.23 -

%:b{)—CH 7.41 (m, 6 H), 8,14 (d, J= 3Hz), 1H. APCI-MS:[M+H]

=N 3 4385,
65 Wethod of Example 54 using 4-chloro-2-

methylpyrimidine in place of 54i.




water) C, H N Method of Exanple 68 using 4-Chloroqui nazoline-2-
carbonitrile in place of 68g. pHs N'CH3 aCNinp -N 74 H3C HcH3
, NO o HN awpffdodidb®ez12- (di met hyl am no) - 1- phenyl et hyl 6, 6pgi/igiobs/dhssds
(thieno[ 2, 3-d] pyri m di n-4-yl am no) - 4, 6-di hydr opyrrol o[ 3, 4-

c] pyrazol e-5(1H) - carboxylate. Rf = 0.26 (7% nmethanolic NH3/CHCI 3). 1H
NVR (400MHz, CD3CN): 51.59 (s, 3H), 1.68 (s, 3H), 2.28 (s, 6H),
2.51-2.58 (m 1H), 2.77-2.82 (m 1H), 4.70 (s, 2H), 5.80-5.86 (m

1H) 7.27-7.46 (m 5H), 8.01-8.04 (- 1H), 8.58 (br, 1H), 8.68 (d, J

8.5 HZ 1H) LCIVS 478 (MrH). Anal . (CZ4HON7028 0.06 TFA.0. 10
hexane) LnL o 000z 1 NTEERY

4- Chl or ft h| eﬁ%‘f"ﬁ”%a““aﬁ"SWP'eﬁ\ di ne JCH_'B'I"% "a'ﬁ%?‘ hﬁ'gt‘\c%l R ﬁnﬂ%mﬁlﬁ‘eﬁ

N-[(15)-2-(dimethylamino)-1-phenylethyl]-3- [(5-ﬂuoro-
2-methoxypyrimidin-4-yl)amino}-8,6-dimethyl-4,6-
dihydropyrrolo[3,4-clpyrazole-5(1 H)-carboxarmide.
H HN CHy H NMR (400MHz, CD30D): § 1.72 (s, 3H) 1.77 (s,
Ny [ on—§ AN 3H), 3.06 (&, 3H), 3.12 (s, 3H), 3.46-3.50 (m, 1H),
HN 3.56-3.62 {m, 1H), 3.89 (s, 3H), 4.63-4.66 (m, 2H),
5.37-5.41 {m, 1H), 7.35-7.44 {m, 5H), 8.07 (d, J=3.3
F——%i Y—a_
=N CHs Hz, 1H). LCMS 489 (M+H). Anal. (CzaHzeNaOF+2.25
TFA) C,H,N.
Method of Example 54 using 4-Chloro-5-fluoro-2-
methoxypyrimidine in place of 54i. ‘
N-[(18)-2-(dimethylamino)-1-phenylethyl]-3-[(5-
fluoropyrimidin-4-yl)aminoj-6,6-dimethyl-4,6-

dihydropyrrolo[3,4-clpyrazole-5(1H)-carboxamide
HeG, CH, "H NMR (400MHz, CD;0D): § 1.72 (s, 3H) 1.78 (5,
£Hs
N

SO 7 3H), 2.98 (s, 3H), 3.06 (s, 3H), 3.47-3.54 (m, 1H),
o] CH, 3.58-3.64 (m, 1H), 4.65 (d, J = 11.4 Hz, 1H), 4.74 (d,

HN, J=11.4 Hz, 1H, 5.42 (dd, J = 11.4, 4.0 Hz, 1H), 7.33-

F_'z/: Y 7.36 (m, 1H), 7.39-7.44 (m, 4H), 8.32 (s, 1), 8.52 (s,
=N 1H). LCMS 438 (M+H). Anal. (C22HzNsOF-2.20
67 TFA«0.20 H,0) C,H,N. HPLC = 81% purity

Method of Example 54 using 4-Chloro-5-
fluoropyrimidine in place of 54i.

Example 68: (18)-2-{dimethylamino)-1-phenylethy! 8,6-dimethyl-3-(thieno[3,2-d]pyrimidin-4-
ylamino)-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-carboxylate

‘”“@

OJ'LGI
HCHO, HCOOH CHj °2N QHa
._._+

NH; Hofr~ N o o~Neg

HOM® 95 °C CHy  NER/DCE, 5o°c
68a 68b
5
MG, CHa EtOZC\ N &Ha

N /COOEt @ _ DIPEA, DO _ HzN
o-’( Yo
~CHo

HaG



S 75

H3CcH3 H No NiN--' o HN (S--CF 3 a

(1S) - 2- (di met hyl am no) - 1- phenyl et hyl 6, 6-di met hy1- 3{[ 2-

(trifl UOfOWﬁiM&/&ﬁk’:ﬁ' n di n-4-yl ] ani nol - 4, 6- PCI/B200S1003975
di hydropyrrol of 3, 4-c] pyrazol e-5(1H) - car boxyl ate 1H NVR (400 MHz,
DMSO 5: 1.58 (m 6 H, 2.22 (m 6H), 4.76 (m 1 H), 579(m1H)

7.29 -

7.40 (in, 5 H. APC -Ms: [ MH 490. Method of Exanple 68 using

4-chloro-2- (trifluoronmethyl)pyrimdine in place of 68g. pa N, cH3

-N 76
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Preparation of compound 68b: (S)-2-dimethylamino-1-phenyl-ethanol.

To a solution of (S)-(+)-2-amino-1-phenyl-ethancl {68a, 100.0 g, 729.0 mmol} in formic acid (400 mL) was
added formaldehyde (800 mL, 37% wt in water) at room temperature. The soluticn was stirred at 85 °C
overnight. After it was cooled to room temperature, conc, HCI was used to adjust the solution to pH = 2,
It was extracted with ether (3 x 500 mL} and then adjusted to pH = 10 with solid NaOH. The resulting
aqueous layer was extracted with CH,Cly (3 x 500 mL). The combined organic layers were dried over
Na,S0,. Filtration and evaporation followed by flash chromatography (5% MeOH in CHyCl; to 4.5%
MeQH/0.5% NEt; in CH;Cly) gave compound 68b (S)-2-dimethylamino-1-phenyl-ethanol as a light-yellow
oil (68.0 g, 56%). "H NMR (300MHz, CDCls) : 2.35 (s, 6H), 2.37 (m, 1H), 2.46 (dd, J=12.8, 9.2Hz, 1H),
4.02 (br s, 1H), 4.69 {dd, J=10.5, 3.6Hz, 1H), 7.22-7.4 (m, SH).

Preparation of compound 68e: (S)-5-(2-(dimethylamino)-1-phenylethyl} 2-ethyl 3-amino-6,6-
dimethylpyrrolo[3,4-c]pyrazole-2,5(4H,6H)-dicarboxylate.

To a stirred solution of (S)-2-dimethylamino-1-phenyl-ethanol (68b, 21.50 g, 130.0 mmol) in 1,2-
dichloroethane (500 mL) was added tristhylamine (26.30 g, 260.0 mmol) and 4-nitrophenyl chioroformate
(68c, 27.00 g, 130.0 mmol) at room temperature under nitrogen. The sofution was stirred at 50 °C
overnight. A fotal of 16.8 g (130.0 mmol) of Hiinig’s base was then added, followed by ethyl 3-amino-6,6-
dimethyl-5,8-dihydropyrrolo[3,4-cjpyrazole-1{4H)-carboxylate dihydrochloride salt (54a, 17.90 g, 60.25
mmol). The reaction mixture was stirred at 50 °C for ancther 12 h. 1t was diluted with dichloromethane
(1.5 Ly and washed with water (2 x 1.0 L) and brine (1.0 L), dried over Na;SO4. Anocther 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 ethy! 3-amina-5({[(1S)-2~(dimethylamino) -1-phenylethyl] hydroxy}carbonyl)-6,8-dimethyl-
5,6-dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate as a light-yellow gummy oil (5.00 g, 10%). 'H NMR
(CDCls, a mixture of rotamers, only the chemical shifts of the major form is reported) 5: 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, 2HO0, 5.44 (d, J=10.7Hz, 1H), 5.8-5.95 (m, 1H), 7.26-7.42 (m, 5H).
LCMS (APCI, M+H") 418,



* (1S)-2-(di net hyl am no) - 1- Phenyl et hyl 31(5-fl uoro-6-
met hyl pyri m di n-4-yl)am no] - 6, 6-di net hyl-4, 6-

di hydr opyrwe @bsd4s3¢] pyrazol e-5(1H) - carboxyl ate 1H NVR eebgsigys/@3o7s
m xture of rotanmers, only the chem cal shifts of the magjor formis

reported) 6: 1.52 (s, 3 H, 1.63 (s, 3 H, 2.28-2.36 (m 1 H, 2.34
(s, 3H, 2.39 (s, 3 H, 2.52 (s, 3 H, 2.68-2.83 (m 1 H, 4.43-4.65
(m 2 H, 584-5.95 (m 1 H, 7.18-7.41 (m 5 H, 8.25 (s, 1 H. LCWs
(APCI, MtrH+): 454.2. Anal. (C231-128FN702 .0.45TFA. 0. 40HOAc. 0. 20H20)
C,H N HPLC UV Detection: 100% purity. Method of Exanple 68 using

| B ) L e N
17T SRR B (B B el P, N O,
78 (16) -d?!‘*{'g’?WEP'ﬂE?r%FARVﬁ%?'P*f“HH@WI"‘@'FWY'“B-, 6- di met hy1- 3- [ ( 9-
met hyl - O Jourd hett@n Jask weneipoad Githdiompaiin 8er(f.61 @ [0242 mmol), 1N LIOH (3.87mi, 1.6 eq)
C] pyr azolags téthdrp @aMHOXYE Rb@ting v (EDOSHEY atdodi ¥piaRireObr 3 RIUATBEENOKMsY
&hg7cgemega%!:rat%9.i2‘lfogcﬁe r@gidJe%rJ%hQJs et%ﬁ .{es(%d’ & gﬁcg \9%%{ (%J' ﬂ% 2 wg%r B Dats
3. 69- 5 78RR by b iy 19 0 o S e s s ekt vy
1 H), 7. buneydied withpanhgdrpys NagSOuafitered and eyproratedda oivs ihe Bruph compON 6AISEY mg,
M-H. ) 48B%2. LOMSIAPCI(IC2HHRAN302- 1. 87TFA. 0. 73H20): C, H, N. HPLC W/
Det ect i o re LONKDMEd il cHMREN QM Smpainaat g8s7Rg, WSI5R Gnmol), 4-chiora-thiena (3, 2-d)-
6-chl %r O_py%'i_m%r;[enyﬂl rﬁg% E‘%hﬁr én'&% rrhi;gurg claf%cc;eeiic ggid aGn %iater% Itd 1, I}I ml). The tube was capped and
stirred at 100°C for 1 hour. It was then purified twice by prep. HPLC fo give title compound 68 as a white
solid (36 mo, 29% yield). H NMR {CD10D, a mixture of rotamers, only the chemical shifts of the major
form is reported) &: 1.55 (s, 3 H), 1.66 (s, 3 H), 2.62 (s, 6 H), 2.82-2.82 {m, 1 H), 3.21-3.37 (m, 1 H), 4.44-
4.57 (m, 1 H), 4.80-4.69 (m, 1 H), 5.90-6.00 (m, 1 H), 7.22-7.48 (m, 6 H), 8.01-8.09 {m, 1 H), 8.55 (s, 1 H).
15  LCMS (APCI, M+H"): 478.2. Anal. (C2aHzzN702840.2HOAC0.45TFA0.98H20): C, H, N.
Structure and Example # Chemical name, Analytical data and comments
(18)-2-(dimethylamino)-1-phenylethyl 6,6-dimethyl-3-[(2-
methylthieno[2,3-d]pyrimidin-4-yl)aminoj-4,6-

dihydropyreolo[3,4-c]pyrazele-5{1H)-carboxylate
HHaC CHj 9 'H NMR (400 MHz, DMSO-dg) 5: 1.55 (s, 3H), 1.67 (s,
N';ﬁu _{3 @ N:C"'a 3H), 2.63 (s, 3H), 2.87 (d, J=4.8Hz, 3H), 2.93 (d, J=5Hz,
o} CH

3 3H), 3.48 (m, 1H), 3.60 (M, 1H), 3.84 (d, J=13.1Hz, 1H},

- N 3.97 (d, J=13.1Hz, 1H), .13 (dd, J=10.7, 2.3Hz, 1H),
&;}—CHG. 7.35-7.50 (m, 5H), 7.58 (d, J=6.1Hz, 1H), 7.87 (d, j=6Hz,

S 1H), 9.49 (br s, 1H), 10.45 (s, 1H), LCMS [M+H)* 492
69 Anal (CasHaeN70,8+1.8H,0:0.44TFA-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-"['(é:cyan6"
pyrimidin-4-yl) amino] -8,6-dimethyl-4,6-dihydra pyrrolo

[3,4-c]pyrazole-5(1H)-carboxylate
HH:"C C”ao oH 'H NMR (CD,0D) &: 148 (s, 3 H), 1.64 (s, 3 H), 2.93 (s,
g
N’)\;I]i(N—Q A\ 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

7 Y—cn
- H), 6.86 (d, J=6.06 Hz, 1 H), 7.25-7.44 (m, 5 H), 8.19-

8256 (m, 1 H). LCMS (APCI, M+H'): 447.1. Anal.
(C23H26N80C1.91TFA): C, H, N. HPLC-UV Detection:
>85% purity.




N Cl H3 HNSC NN HNCH3 o N'" 0 4 pH3

(1S) - 2- (di et hyl am no) - 1- phenyl et hyl 3-[(5-fl uoro-2-
met hoxypyr w@ fbéla7asai! ) am no] - 6, 6-di et hyl - 4, 6- PCT/IB2005/003975
di hydropyrrol o[ 3, 4-c] pyrazol e-50 H)-carboxylate. 1H NVR (400MHz,
CD30D): 81.62 (s, 3H), 123 (s, 3H), 3.02 (s, 3H), 3.09 (s, 3H),
3.47-3.50 (in, 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).
LCVS 470 (M+H). Anal. (C23H281\1703f&-2.30 TFA. 0.25 H20) C H,N. HPLC >
99% purity. Method of Exanple 68 usmg 4 ChI oro 5-fl uoro- 2-

met hoxym'“ "'t"‘
2006/ 072831 “I‘iﬁ"ﬁé@%ﬁ'@%w

—\0

Method of Example 68 using 4-chloropyrimidine-2-
carbonitrile in place of 63g.
{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)-carboxylate

HNMR {CP30D, a mixture of rotamers, only the

HHSC CH3 ] ] ) )
N O-3  FHs chemigal shifts of the major form is reported) 5: 1.55 (s, 3
Ny N—% N M), 1.66 (s, 3 H), 2.55 (s, 3 H), 2.92 (s, 3 H), 2.99 (s, 3

CHs
HN H), 3.33-3.46 (m, 1 H), 3.64-3.81 (m, 1 H), 4.63-4.80 (m,
3 b{> 2 H), 6.04-6.14 (m, 1 H), 7.22-7.45 {m, 6 H), 841 (s, 1
HeC ! =N H) LCMS (APCI, M+H+): 492.3. Anal. (CstggN;rOgS
¢ S «1.74TFA0.58H,0): C, H, N. HPLC-UV Detection: 93%
" purity.

Method of Example 68 using 4-chioro-6-methylthieno
[2,3-d]lpyrimidine in place of 68g.
(18)-2-(dimethylamino)-1- phenylethyl 3-[(2-ethoxy-5-
fluoro pyrimidin -4-yl) amino] -6,6- dimethyl -4,6-dihydro
pyrrolo [3,4-clpyrazole-5{1H)-carboxylate.

'H NMR (CD;0D, a mixture of rotamers, only the

HH30 CHa . . . , .

N o CHs chemical shifts of the major form is reported) &: 1.25 (t,
Ny | N—ﬁo N\C H J=7.07 Hz, 3 H), 1.54 (s, 3 H), 1.65 (s, 3 H), 2.91 (s, 3 H),
HN ° 2.98 (s, 3 H), 3.36-3.44 (m, 1 H), 3.58-3.69 (m, 1 H), 4.25

F—(h\!)—o (9, J=7.07 Hz, 2 H), 4.70 (5, 2 H), 6.07-6.15 (m, 1 H),

=N \——CHS 7.28-7.43 (m, 5 H), 7.97 (d, J=3.28, 1 H). LCMS (APCI,

M+H"): 484.2, Anal. (Ca4HaFN7Oge 2.06TFA +0.31H;0):
2 C, H, N; HPLC-UV Detection: 100% purity.

Method of Example 68 using 4-chloro-2-ethoxy-5-
fluoropyrimidine in place of 68g.
{13)-2-(dimethylamine)-1-phenylethyl 6,6-dimethyl-3-[(2-
methylthieno[3, 2-d]pyrimidin-4-ylamino]-4,6-

G o dihydropyrrolo[3,4-clpyrazole-5(1 H)-carboxylate

i o L o, H NMR (400MHz, CDsOD): § 1.67 (s, 3H), 1.78 (s, 3H),

N'}ﬁ“—ﬁo ( Nb " 2.79 (s, 3H), 3.07 (s, 6H), 3.48 (dd, J = 13,9, 2.5 Hz, 1H),
HN : 3.80 (dd, J = 13.6, 10.6 Hz, 1H), 4.71-4.99 (m, 2H), 6.21-
] b{)—GH 6.22 (m, 1H), 7.39-7.58 (m, 6H), 8.42(d, J=5.5Hz,
S\ = ® 1H). LCMS 492 (M+H). Anal. (CzsHzeMN;025.2.76 TFA)
73 C,H.N.

Method of Example 73 using 4-Chloro-2-
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data and comments

PCTAB2005/003975

6-di methy1-4, 6- 1H NMR (400MHz, CH30D):

51.61 (s, 3H), 1.71 (s, 3H), 2.35 (s, 3H), 2.42 (s, 3H), 2.55-2.65
(m 1H), 3.08-3.11 (in, 1H), 4.93-4.98 (n, 2H), 5.87-5.96 (m 1H),
7.28-7.45 (m 5H), 8.28 (br, 1H), -848 (br, 11-9. LCVS 440(|VHrH)
Anal . (C22H261\ 1702F 0.70 H20 0.30 hexane) C H N PLC = 90% purl ty.
Met hod @f ':‘é"w"' c—688 using 4 hl.orQ-5- SVHNAVTENLL o._in.n e of
684. pa N E:g@;ure anc Exampe Chemical name, Analyfical data and comments

Exanpl e§1: N- (6, 6- di met hyl - 5- { [ |(3B8aBpis 2-dimwintidjrictieplade ptasapyr r ol of|1, 2- a
]F?/Lgflb(;lélk)lh)-l 4,5, 6-tetrahydr opys colal B o o] phe"y]ethy'|“[:§' 1) -7- mdt hyl t
y y y y y
hi enop, 2-dJpyrim d| n-4. -am ne. ?ﬁ%q ? V'ﬁm@"%z@

DI EPAI 2C12 CH3 dihydropyrrole[3 4-c]pyrazole-5(1H) carboxylate.

H NMR (400MHz, CD,0D): § 1.62 (s, 3H), 1.77 (s, 3H),
3.03 (s, 3H), 3.07 (s, 3H), 3.42-3.46 (m, 1H), 3.76-3.82
{m, 1H), 513 (d, J = 13.3 Hz, 1H), 5.36 (d, J = 13.3 Hz,
1H), 6.14 (dd, J = 11.1, 2.3 Hz, 1H) 7.36-7.46 {m, 3H),
7.52-7.54 (m, 2H), 7.78-7.82 (m, 1H), 7.92 (d, J = 8.3 Hz,
1H), 7.87-8.01 (m, 1H), 8.45 (d, J = 8.3 Hz, 1H).

LCMS 497 (M+H). Anal. (CpHzeNgO201.9 TFAs0.25
water) C, H, N.

Method of Example 68 using 4-Chloroguinazoline-2-
carbonitrile in place of 68g.

0 CHa
HN,
N
&
| =N
S

75

{18)-2-(dimethyiamino)-1-phenylethyl 6,6-dimethyl-3-
(thieno|[2, 3-dfpyrimidin-4-ylamino)-4,8-dihydropyrralo[3,4-
clpyrazole-5(1H)-carboxylate.

R = 0.26 (7% methanolic NHay/CHCls).

'H NMR (400MHz, CDsCN): & 1.59 (s, 3H), 1.68 (s, 3H),
2.28 (s, 6H), 2.51-2.58 (m, 1H), 2.77-2.82 (m, 1H), 4.70
(s, 2H), 5.80-5.86 {m, 1H), 7.27-7.46 (m, 5H), 8.01-8.04
(m, 1H), 8.58 (br, 1H), 8.68 (d, J = 8.5 Hz, 1H).

LCMS 478 (M+H). Anal. (CasHzN7025¢0.08 TFA0.10
hexane) C, H, N. HPLC > 29% purity.

Method of Example 68 using 4-Chlorothieno[2,3-
dipyrimidine in place of 68g.

(18)-2-(dimethylamino)-1-phenylethyl 6,6-dimethyl-3-{[2-
(trifluaromethyl)pyrimidin-4-ylJamino}-4,6-
dihydropyrrola[3,4-c]pyrazole-5(1H)-carboxylate

'H NMR (400 MHz, DMSO) 5: 1.58 (m, 6 H), 2.22 (m,
8H), 4.76 {m, 1 H), 5.79 (m, 1H), 7.29 - 7.40 (m, 5 H).
APCI-MS:[M+H] 480.

Method of Example 68 using 4-chloro-2-

{trifluoromethyl)pyrimidine in place of 68g.
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dihydropyrrolo[3,4-clpyrazole-5(1H)-carboxylate.

"H NMR (400MHz, CD;0OD):  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. (CasHasN7O3F 2,30 TFA0.25
H;0) C,H,N. HPLC > 99% purity.

Method of Example 68 using 4-Chloro-5-fluoro-2-

methoxypyrimidine in place of 68g.

1H),




Structure and Exanple # Chem cal nanme, Analytical data and comments
SI-? o%ly-N (s)N 2,?241CH3 HB HN NH -... N

5-f | uor QubmigiRysh pyri m di n-4-y1) -6, 6-di net hy1- 5- 5
{[ (38, 8a8) - 3- et hyl hexahydr opyrrol o[ 1, 2-a] pyrazi n2( 1H) -§Frg2rogbéor?§9f}s- 1
,4,5,6-tetrahydropyrrol o[ 3,4- c]pyrazol-3-am nelH NVR (400 MHz,
(CD3)280 5: 123 (m 2 H, 1.27 (m 1H, 1.59 (d, 6 H, 1.70 (m 2 H),
1.83 (m 1H), 1.94 (m 1H), 2.16 (m 1H), 2.32 (s, 3H), 2.70 (m 2H),
2.90 (t, 1H), 3.79 (m 1H), 4.48 (sg12H), 8.23 (s, 1H). Method of
Exanpl e 81 using 4-chl oro-5-fl uoro-6- nethyl pyri m di newas used in

pl ace of__8le N E _H3C 32 Myre Examles:
2006/ 072831 Pterstyre a0bEBMeE %975 |- ﬁ'em‘%'}aﬁ'&‘tﬁﬁ“%ﬂﬂﬁ“ﬁ%ﬂw@‘eﬂs
Chemi caf" nane, “Anal ytical dat{d @sgb-@inemgatisoiishenileth3-(6- . . . n3
N-L(18) 12- (i met hyl am no) - 1- pHapyl muymfops eliReyi-4,6-
d]pyrlmd|n4ylamno) 6-d|n§t 4-clovrazale-5(1H)-carboxviat
di hydropyrrol °|[|§ 4-cl zol e- (hﬂﬁpy(f%c’% &5 BYiazqg o(1F)-carboxylale.
°H3 oH TH NMR (400MHz, CH50D): & 1.61 (s, 3H), 1.71 (s, 3H),
, 3
N—§ K 2.35 (s, 3H), 2.42 (s, 3H), 2.55-2.65 (m, 1H), 3.08-3.11
o (m, 1H), 4.93-4.98 (m, 2H), 5.87-5.96 (m, 1H), 7.28-7.45
_%ip{ {m, 5H), 8.28 (br, 1H), 8.48 (br, 1H). LCMS 440 (M+H).
- F _N> Anal. {CoaHaN7O2F+0.70 H,0+0.30 hexane) C,H,N. PLC
30 = 90% purity.
Method of Example 68 using 4-Chloro-5-
flucropyrimidine in place of 68g.
Example 81: N-(6,6-dimethyl-5-{[(38,8a5)-3-methylhexahydropyrrolo[1,2-a]pyrazin-2(1H)-
yl]carbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-s-yl)-7—methylthieno[3,2—d]pyrimidin-4-amine.
o CHs CHs
. CO(OCCla), . . =N
N DIEAICH,Cl N7 el HN N—CO,Et
N, @ N % + S
CH3 CHa NH,
81a 81b B1a
CH3 CHs H
0 " Oc 3 CH:in
N CO,Et \
DIEPAICH,Cly 2Bt NaOH/MeOH b @ P
(1) - ) N
_)‘CHa NH (S} yCHy NHz
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5 81d
CHy FHa
Q N,
cl N>—N | N
] =N AcOHMZ0 (1:1) 2 (S) Yl CH, NH
e
N
+ 7 100°C s i =N
HaC \ N,)
81e 81 HaC

Preparation of compound 81b: (35,8a8)-3-methylhexahydropyrrolo[1 2-ag]pyrazine-2(1H)-carbonyl

chloride

To a stirring mixture of triphosgene (2.11g, 1eq) in CHCl, (10ml) at 0°C was added DIPEA (1.8ml, 1.5eq)
10 and (35,8a8)-3-methyloctahydropyrrolo[1,2-g]pyrazine (81a, 1g, 7.13mmol). The resulting mixiure was

stirred at 0°C for 30 min. The reaction mixture was evaporated in vacuo to give a residue, compound 81b,

which was directly carried onto the next reaction without further purification.



"H NVR (400MHz, 00300): 8 1.74 (s, 3H) 1.80 (s, 3H), 2.98 (s, 3H),
3.06 (s, 3H), 3.47-3.53 (in, 1H), 3.61-3.67 (m 1H), 4.70 (d, J =
116 Fe o ufedggd, I = 113 e 16, 541545 (I Lepmabelfnish
J = 2.2 Hz, 32736(m1H) 7.40-7.46 (m 4H), 8.25

2.3 Hz, 1H) 867(d J 3.0 Hz, 1H). LCM5 461 (M+H). Anal.
(C24H28N802.2.40 TFA.O.4O 1120) OHM HPLC = 95% purity Method of
Exanpl e 54 using 4-chlorofuro[3,2- d]pyrimdine (prepared according
to procedure reported in WO 20040138241 page 131-133) in place of 541.
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phenyl cy mixter opydtitreddatGodhh Ryr@eram 60158 Thedeaction mixture was dlluted with Cq_zglz, and
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%d(%? S m6ch£%ﬂl_aqd§raff§{ %%Iglonlwﬂﬂns—w% l\@ng(Dgzm pzovlq)ed comppygd 81c7 IiglMﬁrprg&Sﬂ)é 1.7(MR4
(t, J=7.8H)MB1 (2 H)1.521mes), (1164 (041, 583 iz 1HL2.H) (m, T)7277-(m72HG.darn, 2, kv
8. 35 (d, (ml+8), 818 (Miz2H)14.39)(m, By 71 (s, 1 H). Anal.
( C231-1 ZWQa&nm&Gp&nﬁ WQ) G,é\ﬂimt{hyl-l\é'-{[(ls_géag] -3-methylhexahydropyrrolo[1,2-a]pyrazin-
15 2(1H)-yl]carbonyl}-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-amine
To a stiring solution of ethyl 3-amino-6,6- dimethyl- 5-{[(38,8a8)-3-methyl hexahydropyrrolo [1,2-
a}pyrazin-2(1H)~yl]carbonyl}-5,6-dihydropyrrolo[3,4-c] pyrazole-2(4H)~ carboxylate {81¢, 613mg,
1.60mmol) in MeOH (3mL) was added 20% aq. NaOH (2ml). The resulting mixture was stirred at room
temperature for 30 min. The reaction mixture was concentrated and the residue was partitioned between
20  ethyl acetate and saturated NaHCO;, dried, and concentrated to give compound 81d.
To a stirring solution of compound 81« (0.'1509, 0.47mmol) in 50% acetic acid / water (4ml) was added 4-
chloro-7-methylthieno [3,2-d] pyrimidine (175 mg, 2eq). The resulting mixture was heated to a
temperature of 100°C for 1 hr. The reaction mixture was purified by prep-HPLC to provide compound 81
as a white solid "H NMR (CD;).S0 &: 1.23 (m, 2 H), 1.62 (d, 6 H), 1.69 (m, 3 H), 1.83 (m, 1H), 1.95 (m,
25 1H), 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 (5, 1H), 8.56

(s, TH).
Structure and Example # Chemical name, Analytical data and comments
N-(5-fluoro-6-methylpyrimidin-4-yl}-8,6-dimethyl-5-
CHa Y {I(35,8aS)-3-methylhexahydropyrrolo[1,2-a]pyrazin-
Q N, 2(1H)-ylJcarbonyl}-1,4,5,6-tetrahydraopyrrolo[3,4-
N>"N LN clpyrazol-3-amine’H NMR (400 MHz, (CD3),SO
5’(73) CHs  NH 1.23 (m, 2 H), 1.27 (m, 1H), 1.59 (d, 6 H), 1.70 (m, 2
N F. SN H), 1.83 (m, 1H), 1.94 (m, 1H), 2.16 (m, 1H), 2.32 (s,
e I N/) 3H), 2.70 (m, 2H), 2.90 (t, 1H), 3.79 (m, 1H), 4.48 (s,
2H), 8.23 (s, 1H).
82 Method of Example 81 using 4-chloro-5-fiuoro-6-
methylpyrimidinewas used in place of 81e.

More Examples:
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83

N-[(158)-2-(dimethylamino}-1-phenylethyl]-3-(furo[3,2-
dlpyrimidin-4-ylamino)-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-cipyrazole-5(1 H)-carboxamide

H NMR (400MHz, CD,0D): & 1.74 (s, 3H) 1.80 (s,
3H}, 2.98 (s, S.H), 3.06 (s, 3H), 3.47-3.53 (m, 1H},
3.61-3.67 (m, 1H), 4.70 (d, J = 11.6 Hz, 1H), 4.77 (d,
J=11.3 Hz, 1H), 5.41-5.45 (m, 1H), 7.06 (d, J=2.2
Hz, 1H), 7.32-7.36 {m, 1H)}, 7.40-7.46 (m, 4H), 8.25
{d, J = 2.3 Hz, 1H), 8.67 {d, J= 3.0 Hz, 1H). LCMS
461 (M+H). Anal. (Cz4H2sN5022.40 TFA-0.40 H:0)
C,H,N. HPLC = 95% purity

Method of Example 54 using 4-chlorofuro[3,2-
dlpyrimidine (prepared according to procedure
reported in WO 2004013141 page 131-133} in place
of 54i.

3-[(2-methylquinazolin-4-yl)amino}-6,6-dimethyl-N-
[trans-2-phenylcyclopropyl]-4,6-dihydropyrrolo|3,4-
dIpyrazole-5(1H)-carboxamide.

H NMR (400 MHz, MeOD) & ppm: 1.12 - 1.25 (m, 2
H), 1.79 (d, /=3.78 Hz, 6 H}, 2.01 - 2.09 (m, 1 H),
267 (s, 3H),2.77-2.86 (m, 1H), 455 (s,2 H), 7.09
-7.18 (m, 3 H), 7.24 (t, J=7.55 Hz, 2 H), 7.57 (t,
J=7.68 Hz, 1 H), 7.72 (d, J=8.06 Hz, 1 H), 7.83 {§,
J=7.55 Hz, 1 H), 8.30 (d, J=8.31 Hz, 1 H). Anal.
(CasHzzN;0.0.3HOAG.0.5H,0) C, H, N. HPLC:
>85% purity.

Method of Example 31 using 4-chloro-2-
methylquinazoline in place of 31c.

3-(quinazolin-4-ylamino)-6,6-dimethyl-N-[frans-2-
phenylcyclopropyl]-4,6-dihydropyrrolof3,4-
cjpyrazole-5(1H)-carboxamide.

' NMR (400 MHz, MeOD) 8 ppm: 1.12 - 1.27 (m, 2
M), 1.79 (d, J=3.53 Hz, 6 H), 2.03 - 2.18 (m, 1 H),
2.81 (dd, J=6.42, 3.15 Hz, 1 H), 4.58 (s, 2 H), 7.08 -
7.19 (m, 3 H), 7.24 (t, J=7.68 Hz, 2 H), 7.65 (&,
J=7.55 Hz, 1 H), 7.77 - 7.96 (m, 2 H), 8.35 (d,
J=8.31 Hz, 1 H), 8.71 (s, 1 H). Anal.
{CasHasN;0.0.3HOAC.0.6H;0) C, H, N. HPLC:




N- Wans-

2- phenyl cycl opropy11- 4, 6-di hydroPyrrol of 3, 4-

i] g%raiolﬁ 5(11-0-carboxam de. H3C 1H NWR (400 MHz, MeOD) 6 ppm

N HN N NH J=6.55 Hz, 2 H), 1.11 -
1.79 (d. J“%g’m“ 2.00 - 2.09 (m 1H)H), 214 - 5%3¢%b5’&f%
273 - 2.87 (m 1H), 444(s > H), 7.07 - 7.18 SN 8 (m 3 H),
7.24 (t, J=7.68 Hz, 2 H), 7.52 (t, J:7.43Hz, 1H, 7.67 - 7.76 (m 1
H, 7.81 (t, J=7.55 Hz, 1 H), 8.25 (d, J=8.06 Hz, 1 H). Anal.
(C28H29N70. 0. 2HOAC. 0. 6H20) C. H. Nisa- HPLC: >95% purity.

Structure and Example #

Chemical name, Analytical data and comments

>95% purity.
Method of Example 31 using 4-chlorcquinazeline in
place of 31¢c.

3-[(2-cyclopropylquinazolin-4-yl)amino]-6,6-dimethyl-
N-[trans-2-phenylcyclopropyl]-4,8-dihydropyrrolo]3,4-
clpyrazole-5(1H)-carboxamide.

b P& cH H NMR (400 MHz, MeOD) & ppm: 1.00 - 1.11 {m,
N,N Y _{0 J=6.55 Hz, 2 H), 1.11 - 1.24 (m, 4 H), 1.7¢ (d,

N \H J=3.53 Hz, 6 H), 2.00 - 2.09 (m, 1 H), 2.14 - 2.27 (m,
HN <r 1 M), 2.73 - 2.87 (m, 1 H), 4.44 (s, 2 H), 7.07 - 7.18

XN % (m, 3 H), 7.24 {t, J=7.68 Hz, 2 H), 7.52 {t, J=7.43 Hz,

10

15

20

1 M), 7.67 -7.76 {m, 1 H), 7.81 (t, J=7.55 Hz, 1 H),
8.25 (d, J=8.06 Hz, 1 H). Anal.
{CagH2gN70.0.2HOAC.0.6H,Q0) C, H, N. HPLC:
>95% purity.

Method of Example 31 using 4-chloro-2-
cyclopropylguinazoline in place of 31¢.

Biological testing, Ki data and cellular assay data

Cloning, expression, and purification of recombinant PAK4 Kinase domain (PAK4 KD). The
cDNA coding for PAK4 was amplified from the EST clone (#12} (purchased from Research Genetics) by
using PCR. P33 (ACATATG TCC CATGAGCAGT TCCGGGCTGE CCTGCAGCT) and P34 (CTCA
TGEGTGCTTC AGBCAGCTCGG CTGCCGTGEC) were used as the 5 primer and 3’ primer in PCR
respectively. The PCR amplified product was cloned into Topo vector (Invitrogen Inc.), and verified by
DNA sequencing. PAK4 KD was then subcloned into expression plasmid pET28a(+), pET24a(+), or
pGST4.5. The recombinant plasmids containing PAK4 KD was transformed into BL21(DES) cells for
recombinant protein expression. The production of PAK4 KD was induced at 27°C by the addition of IPTG
into the cells. The cells were then harvested and lyzed for protein purification. Ni-NTA column (pET28a(+),
pET24a(+)) and glutathione column (pGST4.5) were used for the purification. The purified protein was
then subjected to thrombin to cleave the N-terminal tags that were inherited from the expression plasmids,
and thus gave the PAK4 KD that were used for the Ki assay of this invention.
the enzymatic activity of PAK4 KD was
measured by its ability to catalyze the transfer of a phosphate residue from a nucleoside triphosphate to

PAK4 kinase domain enzymafic assay conditions:

an amino acid side chain of a commercially available pepiide (amino acid sequence
EVPRRKSLVGTPYWM). The conversion of ATP to ADP accompanies the catalytic reaction. The PAK4
KD catalyzed production of ADP from ATP was coupled to the oxidation of NADH through the activities of
pyruvate kinase (PK) and lactate dehydrogenase (LDH). The conversion of NADH to NAD" is monitored
by the decrease in absorbance at 340 nm (e340 = 6.22 om'mM™ using a Molecular Devices
SPECTRAMAX 190 in conjunction with the Biomec FX. Typical reacfion solutions contain 2 mM



Met hod of Exanple 31 using 4-chloro-2- cyclopropyl quinazoline in
pl ace of 31c. Biological testing, Ki data and cellular assay data
C oni ng, ewRrRGG7e8 and purification of reconbi nant PAKArARH&5R3975
dormai n (PAK4 KD): The cDNA coding for PAK4 was anplified fromthe EST
cl one (#12) (purchased from Research Genetics) by 5 using PCR P33
(ACATATG TCC CATGAGCAGTI TCCGGEECTGC CCTGCAGCT) and P34 (CTCA
TGEGTGCTTC AGCAGCTCGG CTGCCGTGEC) were used as the 5 prinmer and 3
prinmer in PCR respectively. The PCBanplified product was cloned into

Topo vector (lInvitrogen Inc.), and verified by DNA sequenci ng. PAK4
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Ki data EC50
Ex. # {uh) (nM)
67 0.28 20.
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 0.0052 <3.9
76 0.0083 <3.9
77 0.093 69
78 0.33 >4000
79 0.039 <3.9
80 0.12 20
a1 0.084
82 2.6
83 0.058 84
84 0.034 455
85 0.10
86 0.055
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Claims
We claim:
1. A compound of formulal, - R«‘Z
H ' . 3
il R
e
N
\ N—R¢
14\ Ml
=kl
|
wherein:

R' is a 5-12 member heteroaryl or a 5-12 member heteroaryl substituted by 1 to 6 RS,
wherein any two adjacent R’ together with the atoms to which they are attached may form a
fused 4-7 member ring, and the sald fused ring is optionally further substituted by 1-3 R%

R? and R® are each Independently chosen from -H, Cy-C; perflucroalkyl, C-Cs alkyl, Cs-
Cs cycloalkyl, ~(Ci-Cy alkylene)-{C3-Cy cycloalkyl), C-Cq alkenyl, C2-Ca alkynyl, Cy-Cg alkoxy, —
(L)n-halide, ~{(L)nwCN, —(L)n-OH, —(L)m-NHz, —(L)m{C4-Cs moncalkylaming) and —{L)n~{Cz-Ca
dialkylamino), provided that R* and R? are not both H; or R? and R® may form a ring selected
from C3-Cg cycloalkyl, C,-Cg cycloalkenyl and 3-6 member heterocyclyl, the said ting is optionally
further substituted by 1 to 2 groups selected from C,-C; alkyl, €,-C; perfluoroalky], Ci-Cs alkoxy,
oxo, —(Cy-Ca alkyleng)y-halide, ~(Cy-Cs alkylene)n-CN, —(C:-C; alkylene),-OH, —{C;-Cs
alkylene)y-NHz, —{C4-Cs alkylene)n-(C+-Cs monoalkylamino) and —{Ci-Ca akylene),-(C-Cs
dialkylamino);

R' is selected flom R®, -C(O)R’, -C(O)NR’R’, -C({OJOR®, -C{OJCH(RYR?, -
C{O)NHCH(R*)R®, -C{OJOCH{RYIR®, -C(O)CH(RYCH(RYR®, -C(O)SRY, -S(O)R?, -S(ONRRY, -
S(O)OR®, -S(0)R? -S(ORNRR? and -S{0),0R®, wherein R'is H or Cy-C; alkyl;

each R® is independently selected from R®, -(L),-halide, -(L};-CN, <{L)m-ClO)RE, <L)~
C{O)OR®, {L)n-C{OINRRY, {L)-C{OISR®, -(L)nrOR®, (L) OC{OIR®, ~(L}-OC{OINRRY, (L)~
O-C(O)OR', ~(L}arNO2, -(LIn-NRRS, -(L)n-N(ROICIOIRY, -(L)n-N{REIC(OIOR?, -{L)-NRS{O)R?, -
(LIa-NR"S(0YORY,  +(LJnNR°S[O)RY, (L) NRS(OROR®, ~(L)nSR®, ~{L)nS(O)RS, L)
S{O)OR", «{L)a-S(C)R",(L)rn-S(0)0R%, -(Lin-S(OINRR?, ~(L)n-S{O)NR°R, ~(Lyr-O-L-NRR, -
(L)n-O-L-OR" and -{L)n-NR°-L-ORY,

each R?, R®, R®, and R%is independently selected from H, ~(L)y-(Cy-Cs perfiuoroalkyl), Gy
Csz alkyl, -{C-Cy alkylene)n{Cs-Cs2 cycloalkwl), -(Cy-Cs cycloalkylene)-{C+Cya alkenyl), <L)~
{Ci-Cyz cycloalkenyl), <(Cy-Cs cycloalkylene){CxCi2 alkynyl), -(Lin-(3-12 member heterocyeivl),
~{L)nr{Cs-Cio aryl) and <{L)o-(5-12 member heteroaryl), each R%, R®, R® and R? is independently
optionally furiher substituted by 1-6 R% R®and R®, or R® and R?, together with the atom to which
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they are attached, may optionally form a ring selecied frorm 3-12 member heterocycly and 5-12
member heteroaryl, the sald ring is optionaliy further substituted by 1-6 Rf;

each R'is independently selected from oxo, {Cy-Cs alkylene},~(Cq-Cs perfluoroalkyl), ;-
Cap alkyl, C-Cs alkenyl, Co-Cs alkynyl, -{Cy-C3 alkylene)q-(Cs-C; cycloalkyl), -(C1-Cs alkylene)n-
(3-7 member heterocyclyl), {Cy-Cq alkylene).-(5-7 member heleroaryl),~(L.)-halide, -(L)x-CN, -
(L) COIR", {L)r-CIOJORY, (L)n-C{OINR'R!, -(L)x-OR", (Lim-OC(O)RY, {L)e-NO2, (L) NR'R/,
“(LnNRICOIR' , (DerO-L-NRR!,  -(L)n-SRY, ~(L)n-S(ORY, ~(L)S(O)RRE, each R' is
independently optionally further substituted by 1-3 groups selected from Cy-C; alkyl, halide and
C;-C;3 perfluoroalkyl;

each R* and R is independently -H, -OH, C;-Cs perflucroalkyl, C+-Cs alkyl, C2-Cs alkenyl,
Ca-Cq alkynyl, -(Cy-G; alkylene),{Cs-Ce cycloalkyl) or {Cy-Cs alkylene),~(8 io & member
heterocyelyl), R* and R! may optionally form a ring sefected from 3-7 member heterocycly and 5-7
member heteroaryl, the said ring is optionally further substituted by 1 to 2 groups selested from
Ci-Cs akyl, CyCa perllucroalkyl, Ci-C; alkoxy, oxo, —H{C;-Ca alkylene)y-halide, —{CrCa
alkylene)yCN, —{Ci-Cs alkylene),-OH, —{C;-C; alkylene)n-NHz —~(Ci-Ca alkylene)u-(Cr-Cs
monoalkylamino) and ~{C4-C; alkylene),-(CxCa dialkylamino);

each L is independently a bivalent radical selecled from -(C-Cys alkylene)-, -(CsCr
cycloalkylene)-, -(Cy-Cs alkylene)-(C3-C; cycloalkylene} and —~(Cs-Cr cycloalkylene)-(Cy-Cq
alkylene)-

each m is independently 0 or 1; and

nis1or2;
or a pharmaceutically acceplable salt theraof.
2, The compound or salt of claim 1, wherein n is 1.
3. The compound or sait of claim 2, wherein each R2 and R®is independently selected from

H, unsubstiluted C;-Cs alkyl and unsubstituted Ca-Cs cycloalkyl, or R* and R® form a ring

selected from unsubstiluted cyclopropyl, unsubstituted cyclobuty! and unsubstituted cyclopentyl.

4, The compound or salt of claim 3, wherein R? Is unsubsiltuted methyl, and R%is

unsubstituted methyl.

5, The compound or salt of any of ¢laims 1 1o 4, wherein R*is -C{OINHCH{R)R®.

6. The compound or salt of any of claims 1 o 4, wherein R"is -C{O)OCH(R*)R".

7. The compound or salt of any of claims 1 fo 4, wherein R* is -C{(O)CH(R'YCH(R?R®.

8. The compound or salt of any of claims 5 to 7, wherein R? is selecled from ~(Cy-Cy
' alkylene)y-phenyl, —{C-C; alkylene),-(5-12 member hetercaryl), —(C~Cs alkylene)n-(Cs-Crz

cycloalkyl} and —(C-C; alkylene),-(3-12 member heterocyclyl), and R? is optionally further

substituted by 1-8 RS R® is selected from C,-C; alkyl substitted by -NRR¥, and -{CyCs

alkylene)q-(Ca-Cyz heterocyelyl) optionally substituted by 1.6 R'.

9, The compound or salt of claim 8, wherein RY is a methyl group substituted by -NR'R®.



54 0A4 55 >4000 56 0.24 570 57 0.94 58 0.014 2.5 59 0.17 2.4 60
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10. The compound or salt 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 further
substituted by 1-6 R, R® is a methyl group substituted by NRIR®.

11. The compound or salt 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 or salt of any of ¢laims 1-4, wherein R is -C(Q)OR?.

3. The compound or salt of any of claims 1-4, wherein R* is -C(O)CH(RY)R®, wherein R' is
selected from H and C4-C; alkyl.

14, The compound or salt of any of claims 11 to 13, wherein R? is is selected from -(C3-Cs
cycloalkylene)-phenyl, «(Cs-Cs cycloalkylene)-(5-12 member heteroaryl) and -(C3-Cs
cycloalkylene)-(3-12 member heterocyclyl), R? is optionally further substituted by 1-6 R",

15. The compound of claim 14, wherein R® is —(cyclopropylene)-phenyl, R* is optionally
further substituted by 1-6 R

6. The compound or salt of claim 1, wherein n is 1, R* is ~C{O)NR®R®, and wherein R? and
R’ form a ring selected from 3-12 member heterocyclyl and 5-12 member heteroaryl, the said ring
contains 1-3 heteroatoms selected from N, O and S, and the said ring is optionally further
substituted by 1-6 R'.

17. The compound or salt of claim 16, wherein the ring formed by R® and R" is selected from

~

piperidinyl, morpholinyl, piperazinyl, pyridinyl and
substituted by 1-6 R'.

, and the ring is optionally further

18. The compound or salt of claim 1, wherein R’ is selected from:
1 H : ) 1 t [
1 1 ] ] 1 1
J N | N N 7 N
@QSIN» VoSS S L S
| : ) | I ' '
t )
N st NrN O\ \Nj\\. A A
v 4 1 N NN
SRS P S ) ) O e
| : . : . : :
A ' : N
= N™ =N = RN N\NAN ’N\ N N e ~N
E:/) lN/) &/N\/ w L |N4[ « IN/)



i 0 (nM 67 0.28 20.
0.68 67.13 66°0.17 <3.9 Ex. # Xi data AuM EC5
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

~02 -

R'is cptionally further substituted as by 1-5 RY.

19, The compound or salt of claim 18, wherein each R® js independently -(L‘}m-(Cg-Cg
perfluoroalkyl), Cy-Cs alkyl, C-Cs alkenyl, Co-Cs alkynyl, -(Ci-Cq alkylene)n-{Cs-Cy cycloalkyl), -
{Cy-Cy alkylene),-(3-4 member heterocyclyl) opticnally substjtuted by 1-2 C,-C; alky), -(L")-
halide, ~(L"}m-CN, ~(L1)-C(O)RY, ~{LY)a-C(O)ORK, ~(LNa-CIOINR'R), {LY)-C{O)SR), {L')-ORY, -
(L)mrOCO)RY, ~(L),-OCIOINRIRE, ~(LNeNOs, <(LH-NRR), LY NRICOIR , ALY,
NRYCO)OR!, -(LY)-O-L'NR'R, (L )r-O-L-ORY, {L"),-NRH . OR¥, -(L),-SR® {L"-S(O)RY, -
(L) S(O)ORY, (L) S{OINRIR®, (L) S{0RY, ~(L)-S(OLOR¥ or (L") S(OLNRRY, wherein
each R and R* Is independenty H, OH, Cy-C; alkyl or C;-C perflucroalkyl, or R and RX on the
same nilrogen forms a 3-4 member ring selected from azirldinyl and azelidinyl; L' is a bivalent
radical selected from -(C,-C, alkylene)-, -(Cy-Cy4 cycloalkylene)-, -(3-4 member heterocyclylene)-,
-(C+-Cs  alkylene)-(Cy-Cy eycloakylene)-, ~(CyC, cycloalkylene)-(C,-Cs  alkylene)-, -(Cy-C;
alkylene)-(3-4 member heterocyclylene)- and ~(3-4 member heterocyclylene)-(Cy-Cs alkylene)-.
20. The compound or salt of claim 19, wherein each R® is independently halide or C,-C,
alkyl.

21, A compound of formula vt

2 .
iR
d O
N
M
ST
H
!
R1
vi

wherein:
Bis a bond, -CHRY, —O- or -NH-, wherein R'is H ar Cy-C; alkyl;
R'is selected from

i ! : » 1 1 1

[} N o “ ) ) 1 1
S \N/ Y <, l N =N O~y / XN Oy
Sy gj@'@,\,@. SGRIMXe ]

: ; :

! : : ! ;
Sy G Oy o
4 4 { N NS N

<OI,;'<\N RS WIS G e v J 1



3 .33 >4000 79 0.039
<3.9 75 0.0052 <3.9 76 0.0083 <3.9 77 0.093 69 78 0O
<3.9 80 0.12 20 81 0.084 82 2.5 83 0.058 84 84 0.034 455-85 0.10
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|
N oN
vh{ , [N¢"N\. IN'Jand \N IN/)
R'is optionally further substituted by 1-5 RS

R? is unsubstitued C;-C, alkyl, Ry Js unsubstituled Cy-Cs alkyl, or R? and R® form a ring
selected from unsubstituled cyclopropyl and unsubstituted cyclobutyh

each R¥ is independently R

each R® is independently -(L’)m-(C1-Cs perfluaroatkyl), C4-Cq alkyl, C,-Cs alkenyl, C-Cg
alkynyl, -(Ci-Cs alkylene}y-{Cy-C,y cycloalkyl), -(C5-Cs alkylene),~(3-4 member heterocyclyl)
optionally substituted by 1-2 C,C, alkyl, ~{L.")p-halide, ~(L"),,-CN, (L )mCLO)R, (L ")-C{OIORY, -
(L CLOINR'R), (L )= C(OSR, ~(L")-OR, “(L)n-OC(O)RY, ~(L")m-OCIOINRIRY,  ~(L"},-NOs, -
L NR'R, L) NRYCIOIR | (L1-NRYC(O)OR | “(LYrO-L“NRRY, -(L")-O-L-OR¥, -
(LYmNRUL-ORY, -(L"),-SR¥, (LY-S(O)RY AL )m-S(OYORY, ~(L")-S(OINRR®, “(Lm-S{O)R", -
(L) S(0)0R* or (L") S(O)NRIR¥, wherein each R and R*is indspendently H, OH, C;-C; alkyl
or Cy-C; periluaroalkyl, 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; alkyilene)-, ~{Ce-Cy
cycloalkylene)-, ~{3-4 member heterocyclylene)-, -{CyCs alkylene)-(Cy-C, cycloalkylene)-, -{Cy-C,
cycloalkylene)-(C-Cy alkylene)-, -(Ci-Cy alkylene)-(3-4 member heterocyclylens)- and -(3-4
member heterocyclylene)-(C1-C; alkylene)-;

R® Is selected from —{Cs-C; cycloalkylene)-phenyl, ~(C3-Cy cycloalkylene)-(5-12 member
heteroaryl), -(Cs-C; cycloalkylene)-(3-12 member heterocyelyl) and -(Cs-C; cycloalkyene}-(Cy-Cyp
cycloalkyl), R? is optionally further substituted by 1-6 groups selected from oxo and R* and

each mis independently 0 or 1:
or a pharmaceutically acceplable salt thereof,

22.  The compound or salt of claim 21, wherein B Is —0-, R? is unsubstituted methyl, and R%is
unsubstituted methyl.
23. The compound or salt of claim 21 o 22, wherein R' is selected from



86 0.055 dains We claim 1.A conpound of fornmula I, wherein:

Rl is a 5-12 nenber heteroaryl or a 5-12 nenber heteroaryt =
substituted by 1 to 6 Rs, wherein any two adj acent R5 together with
the atons to which they are attached may forma fused 4-7 nenber
ring, and the said fused ring is optionally further substituted by
1-3 R, R2 and R3 are each Indeggndently chosen from-H, Cl1-C6
perfluoroal kyl, 01-06 al kyl, C306 cycléallcyl, -(C1.03

al kyl ene) - (CrCe cycI oaI kyI) C2C6 al kenyl, 02-C6 al kynyl, C1-06

al koxy, -(L)" 4J'H2 (L) (O Co monoal | cyl am no)

and -(L). Nal g’y‘gﬁﬁmo) Mac arq,, Jpoth
H or R2 and aJri r{? )ect@d I r m ycl oad(k C4 C6
cycl oal kenyl and N6 rrenbE'r .he eré‘cycl Nhe sai Nf}ng is onal |y
further substituted by Itp 2 groups sel ected fromCl-G3 al kyI 0i-03
perfl uoroal kyl, \(Q\ I K xy, oxo (Cl qu al yI enejgh | ide, (01 03

al kyl ene) m W%'D k | eng) M >ral k 2} ,\plm
al kyl ene) ar (C amn | k
(0)

di al kyl am no) ) 114 i S selected from R3, *C(0)113, -

-C(0) OR3, C(O) NHCH(R) Rs, -C(0)0C1-1(fe)Rs,
C(O)CH(RSCH )Ei B o) s -8(0)R3 -8(0) NRORs, - 8(0)OFr,

-8(0) 3R3, m?%ddng, (0) 20R3, wherein lit is Hor Cl-03

al kyl ; endentl selected fromRs L) - hal i de,
-pnYCN, -pm E(‘t‘)?‘%“améfrh‘i"ét‘fﬁ?tﬁ 33351*”%( 0) NR6Rd, - (L)" C(O§ 8)11
(L)",-OR, -(L)ymO(0)Rs, -(L),-0C(0)NR Rd, -(14,- 0-C(0)ORs,

-(L), 4102, - &4m HhetoReound G-skitdf BG) ﬁ@)ﬂwher(mé’@%&)ﬁ@ﬁo) ORd,
(1)mNReS(0)Rd - pm NR S(0) ORd, 41 -NI|sS (,0) 2Rd,

), 4NROS( 0 ORg L) ik S( OnR6A ( . mS'O)ZR*., (1)m6(0)20Rs
(14 c8(0) NRdeJ J@R 0¥2 5 R%S 1
and -pm NRS- L @(‘.}J)/ %Hect ed
(CI 3

froml-1, (L)l » (01 CGperquoroaI kyI) 012 al
ai kyl ene) m( cy | oal kyl) ,i - (C3- Cs cycl oal kyI ene)mterCl2
al kenyl ). cl o 1), - -
cycl oal kyl en I kyn}g ( )m(3 12 menber heterocyclyl),
- (L), -(C6-Cl0 ar ) and 2d1) --182drrerrber heteroaryl), each Fe, Rs,
Re and Rd i sRiisRat @hﬂ!éhﬁr‘ﬁtyvsl@gﬂma@walsw further substituted by 1-6 Rf;
Rd and Rs, or Rs and Rd, together with the atomto which -90 - they
are attachedzs MEé cOpoli mepb

Sifol Q@-&aﬁtlﬂf defil 4 ﬁaeFelnrégs %L am s&tatn% xgeﬂyﬁ nd & El | y

het er ocycly a”@s@sé& JE er het eroary i he 'sal
further subs&blt each lifts independently selected from

oxo, -(Cl-03 A "%ﬁa“eeia%%fwf@@wéarﬁmcaedm C12 al kyl, C2-06
al kenyl, C2-C6 a kynyt airkyl ene) fii r(C3 Cricycloal kyl), -(01-C3

| kyl C3¢ nb
atigiene) - & e m gz@ LS e \T“E o

- (- )mC(O)NRRRl - RF\N 4L) mi4 -(1-)71 NT%IFthl
-(L)m O L- NRkRI,. (L)SR’ (L)mS(Q)Rk (L)mS(O)ZR/Rk each, RL is

| ndependent | 3h i ona“ | ya furthep, sybsti tij.\ Ng_(oups se ect ed
from Cl-C3 nd @ ,1, r fI[uorfoa ANRk and
Rl is |ndep m’[]ya(qu) 01- 1= roa M CT 44y|
C2-05 al kenyl, C3- CG aI kyn |, -(01-C3 aI kyl ene) - (C3-C6 cycl oal kyl) or
-(CrC3 al kyl rrber het erocyclyl), RR and R may
optionally f ]a (s Ietedfrom37 menber heterocycly and 5-7
menber heter g,,ge ré gis opt| onally further substituted by
1to 2 grou aIk , Cl1-C3 perfluoroal kyl, CC3

al koxy, oxoﬁs‘s?@r’%@ﬁ'ﬁ‘ﬁ’sﬁ KaY 1 86 ' (01-03 al kyl ene)-CN. - (03-03
ai kyl ene)-0H, -(0r03 al kyl ene) NH2. -(01-03 al kyl enek(Cres

nonoal kyl am no) and -(Cl-C3 al kyl ene)m (C2-C8 di al kyl am no) ;



4. The conpound or sal't of claim3, wherein R2 is unsubstituted

met hyl, and R3 is unsubstituted nethyl. 5. The conpound or salt of
any of claims Ito 4, wherein R4 is -C(0)NHCH(R3)12b. 6. The conpound
or salt of any of clainms 1 to 4, wherein R4 is -C(0)OCH(Fe)Rb. 7.
The conpound or salt of any of claims 1 to 4, wherein R4 is

-C(0) CH(RI') CH(R4) 12b. 8. The conpound,.or salt of any of clains 5 to
7, wherein Fta is selected from-(Cl-C3 al kyl ene) m Phenyl, -(CrC3

al kyl ene), - (5-12 nmenber heteroaryl), -(Cr03 al kyl ene) m (C3-C12

cycl oal kyl) ahdhac@@bw@bradltbydlmm)wt(e&nmﬁmteefronlnet erocyclyl), and IS
is optionally further sqbstltutgd by 1-6 RI; s sel ected from

C3-C8 al kyl subst bt ut ed nd' ( | kyl éne) (05 1012
het er ocycl y1)‘l |y/'§2b’6$t[|t @r\/{ .11
salt of clairy SH e ut d/y ,\pﬂ?%/Rk

-91 - 10. The corrpound or salt of 'cl ai m8’ \/\herel n 'i's se'l ected
from phenyl, 5-12 nenber heterdaryl, 3-12 menber heterocyclyl and
3-12 nenber civo D SN Re ) |onaIIy further substituted by 1-6
Rf, Rbis a kethyN oyb s i thted by NRIRk. 11. The conpound or
salt of any ofVclai nsN1- 4nd WheMNei ner®4 i s - C(0) NReRb, wherein Rb is
sel ect ed fr oRlitbpsisnallyGih&3utaitbtad as b5 RSThe conmpound or salt of any of

clainms 1-4, yhexQbmpdRth dr%ltognpéfgﬁﬁ:s 21 tg% wi-'l_alpé?n F@er@@éf&qroﬂ yﬁ@l%rc;pyl&fe any
of clalrrsldﬁla%/ne ] pﬁ%@ de @ $§ € b
from H and ﬁy X 1Fh r{c’cfryBr WalT° F’°%Yﬁ '(S'f T¥fs 11
to 13, wher ei"i‘F"i%C'VP' f3§9‘§aﬁ"é?fﬁflsbsurﬁg@w by(1@3rqyes selected from °><° and RE

cycl oal kyl enéj-Tptrempqund gregitofelain 9& Wseindy) Iseelesjed (rBm 12 nenber het er oaryl)
and - (C3-05 cycl oal kyl ene)-(3-12 rrerrber het er ocycly Re is
optionally furth ubst i tAed by @ The nd of claim
14, wherein Ra i cyclo‘ erne- enyI IS opt||nyurther
substituted 6 Rt ) oF salt ckFaim1l, wherein
nis 1, R4 ist 0N and%‘jﬁgan ndefgi'Warlng sel ect ed
from 3-12 nenBer heterocyclyl ahd 5-12 nmenber H8Beroaryl , . Wiseindhs d

ri ng cont ai ngerdoctBristry indicatet bergn spesutt bal tie harsuiditdisatite rsclopamyienb beupsai d
ring i s opti@asdhy® soptiohay fufhehsbstituted d-sajouds sBledid frdnf oxo-EthR*COﬁpound or
salt of cl aign 16;mdMoSi8ind drh&it fof BiGiml 2 UﬁéieIPXheRﬁer@o@ﬁL bl RfdLd

f d "\Epy d b d
b;orln g' pér' aeglgéemsmpgb%aa%&axém swsgh%%%r% ﬁ%niepsvom%?ﬂyw%e grg;.‘fpsg} ;gg;g

from N Nand® an&c"“r‘%’?’d" TRt onagky further substituted as by
1-5 Rs. 19.The corrpound or salt of pcl ai,m 48, wherel n each Rs is

i ndependently -(LI)",-(C-C6 pe -06 al kyl, c2-c6
al kenyl, 02-Cs al kynyi , -(Cr03 al ne)% m cycl oal kyI ), -
(C1-03 al kylene),,-(3-4 nmenber he ptionally substituted

by 1-2 C1-C3 al kyl, -(12),,, - H:li]lide (LD),,,-@N, -(1.1D",-C0) Rk,
(L)% c(OOR", -(12)-C(0)14RKRI&s -(1.1)m C(0)31: 11, -(Ll)-CR', -
(1_.1)",-00(0)Rk, -(0),,,-0C(0)NRIfe, 4,%.1)mN02, -(-1) m NRkR),
-(L1)" -N(%O)& N(Rk)C(0)0121 L1).-0-12-NRkR1, 41).-3(0) Rk, -
(1.. 1)mS(0) Lvdqms (O)NRIRk, -(1-1)-9(0)2RK, -(C)m B(0)20Rk or
-(1.1),, - S(0) 2NRPE é‘t"'@l‘n‘%ﬁh"l‘“ﬂ!‘lﬁfeﬁ}ﬁ'sﬁw‘PisCBIaPiHependentIy H, OH,
Cl- C3 al kyl or CRligsslggled frdmior oal kyl, or Rl and Rk on the sane
nitrogen forms a 3-4 nenber ring sel ected from azi riciinyl and
azetidinyk LI is a bivalent radical selected from-(Cl-03-(C3-C4
cycloall cylene)-, -(3-4 nenber heterocyclylene)-, -(01-03

al kyl ene) - (03-04 cycl oal kyl ene)-, -(CrC4 cycl oal kyl ene) - (C1-C3

al kyl ene) -, al kyl ene)-(3-4 nenber heterocyclylene)- and -(3-4 nenber
het er ocycl yl ene) - (Cl - C3al kyl ene)-. 20. The conpound or salt of claim
19, wherein each Fe is independently halide or C1-C3 al ky/. 21. A
conpound of forrmula VI,



VI wherein: Bis a bond, -CHRI -, -0- or-NH, wherein 12" is H or
Cl-C3 al kyl; is selected from - 93 - NJ r's, and, and 123 is *
optionally further substituted by 1-511R5; N R2 is
unsubstitued C1-C3 alkyl, R3 is unsubstituted C1-C3 al kyl, or R2 and
R3 forma ring selected fromunsubstituted cycl opropyl and
unsubstituted cyclobutyl; each Rs is '%'s dependently Rx; each R
is independently -(0).-(C -C6 perfluordal kyl), C-C6 al kyl, C2-C3

al kenyl, C2-Ce al kynyi, -(Ct-C3 al kylene),-(C3-C4 cycl oal kyl),
-(01-C3 alltyleng); (3-4 menber het er ocypl y1l) optionally substi tut ed

by 1-2 C, -C3 gl ky Lg: hal i Sy (ol 42)" A C %Ljf\
- (1),"- bNofg | e i 4 RK,
-o.(m?oo<8§ﬁ 3 " @fi § <\ i m@ ! \3\]) éf\f

-(1_14-N(|\/l:(o)oRJr (0).-o0- C'oRl e - (L) , -NRLO- oRK, 4. 1)mst !
- M 0-sco) Rk, masQ 'O) ;@ S 0)2 (1.1),.-sfo)20Rk or

(0)".-5(0)2 blﬁ\ws |8\ﬁé\‘§d He Sk
and t r’rﬂ\/l

- : er
G -C3 al kyl oo )CS 'IJuor
nitrogen forns a 3 4 rrerrber ring sel ected from aziridiny and

azeti dinyl; LI! i s a!bival ent! radical} sel ect ef from (G)l CS

al kyl ene) - cI ai;r@he N \N(
-(C1-C3 al ky 04HN
Cl

cycl oal kyl ene) - ( 3 al kyl ene) ClL 03 al kyl ene) -4 rrerrber '
het er ocycl yl ene) iand - -(3-4 rrenber' het erocyq:lyl ene) - (CI Ga

al kyl ene) -t N/ N*\ 7 cycl oal kyl ene) - phenyl ,
-(03-C7 cycl ne - er het er r;gl) (C3-C7
cycl oal kyl ene) (3- 12 rrb@r heter (b’cycahq/l)4 aNd —anﬁcCB C7

cycl oal kyeneg! .&%nﬁlw%nﬁaf@ht@m:&d;bw,sa% is optionally further
substituted by 1‘R6|sgfn%91§utt§ﬁ31r@'§£[@p Rdi& Qr{ghﬂgiiaedadq% ﬁhﬁ BraA)Qnoeﬁ’q nﬁgs

uenenent o foblmleni Sy MRLIR s it 45 3oL TherCor

unsubsti t ut ed rretRhﬁ Se?f?ﬂ e ‘(E IR s T-)i {18 dnamBerHiyeeroaryh 3-(L R Cre
conpound or ePakyyRRdEHIlarf-IRImambertBteropyblid): whareinRy isiadvalerit ditabeblefediom

. 94- N NThcNCMs, ikvtere)) «C-CievainakyBheN: ~(C,-CALIe)-(G.E, @piohiyrat), y(ch u,{t her
subst i t ut ed @Blodylerk)- Ec1B§amy2=.4e)Thﬁ 1@%}‘!& }éﬁa aAdldcQt, é‘dm%héﬁ 2k FOTis

wherein R gy %!mhsrqutisﬁa sseea okeSn@RM T ONal 1y e
substituted as ¥z" 55 5@ E oun galt of claim 21
‘ ss“ﬂi’fﬁr% t K

wherein Bis -NH, U'Eeé FEhy Td dxapepeadgnly Hy Cr-Cs el
unsubst i t ut et RABA4R; If°“'“?'63“7 TIREPE B%WYHC%P‘”’%1 -4 helgroatoma Pelaces frompfence
Rs i s sel ectMdhefsgid @7 member heterocyclyl is optionally further substiluted by 1-3 groups selected from
halide and C;4-C; alkyl;
each R’ is independently R%
gach R* is independently ~{L")+(Cy-Cs perflucroaliyl), C-Cs alkyl, C.-C; alkenyl, Cz-Cs
alkynyl, (Ci-Ca alkylene)n-(Cs-Cs cycloalkyl), -{C+-Cs alkylens)y-(3-4 member heterocyclyl)
optionally substituted by 1-2 C,-C; alkyl, -(L*)-halide, -{L")m-CN, -{L})s-C(O)R¥, -(L1)-C{O)ORY, -
(L"Ym-CIOINR'R, ~(L")n-C(O)SR, «(L")n-OR", {L)o-OCOIRY, (L") OC(OINRRY, ~(L"mNOy, -
(LN NRR, (LN NRYCOIR | ALY NRACOOR! , L")y O-LINRER!, (L7, -0-LORY, -
(LY NR-L-ORE, ~(LY-SRY, (LN S(O)RY, -(L)u-S{O)OR, ~(LY)m-S(OINRIRX, {L")-S(OLRY, -
(L")m-S(0)20R* or -(L.)~S(0):NRIR¥, wherein each Rl and R¥ Is independently H, OH, C4-Cs alkyl
or C;-C; perflucroalkyl, 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-C; alkylene)-, -{Cs-Cy
cycloalkylene)-, (3-4 member heterocyclylene)-, -{Cy-C; alkylene)-(Cs-Cy cycloalkylene)-, -{Cy-C,




-95- 27. The conpound or sal‘t of claim 25, wherein.Rl is selected
from WAk.14 IL)" NNN., and Rl1 is optionally further substituted as
by 1-5 R5. 28. The conpound or salt of any of clains 21 to 27,
wherein IR is selected from-cycl opropyl enephenyl

-cycl opropyl ene- (5-12 nenber hel eroaryl) and -cycl opropyl ene-(3-12
menber heterocyclyl),is optionally further substituted by 1-6 groups
sel ected fromoxo and Rx. 29. The coﬁ%ﬁund or salt of claim 28,
wherein Fr is selected from , wherein the stereochem stry indicated

herei n repr esghbikyichd)dt, & hikylna®, FODSTARERNESE Afmben RaiddedyRRHOR g0e

group are tra-;gﬁherﬁ@erg,@c bi®nak )éng)ugr;dher substituted by 1-6 groups
sel ected fron1oxo e compound or salt of claim 29,

wherei n the steregchem s ?pen en'ﬁgl cated herein represents the absol ute

st er eocheni sﬁ?pg?rm?ﬁé"cﬁuéﬁ‘ﬁﬁ‘ﬁab@éﬂ’c‘%ﬁ‘egf of the cycl opropyl ene group.
31. A conpouidl offhefegmpayhchor'sdlt of clain B1,wmihereie BrR°, M ahdsthacadon that corBefRithem - O-
or-NH, \/\here{rnnaRt:hnria&erhér@trmeG&mﬁ?, alkyl; RL is selected from - 96 -

\14 N gN' "y BN ﬁ)heb\%nmoﬁnﬂlor%aﬁ brbaH i(a.lwﬁgeu{\l hlél COI:L*JNFIqu rmNNss ﬁwgrl dﬂ:N* 4J
Il Nal/ 2N NEManch%I@ragre regé}g tng the S chiral center. t i "

34. The compound or salt of any of claims 31-33, wherein B is =O-, R? is unsubsliluted
methyl, and R® Is unsubstituted meihyl.
35. The compound or salt of claim 24, wherein R' is selected from

1 ) 1 I
i i ] 1 t
Of“ Nf” 8 =N N =N O =N N
s < s 4 N, o
<N N : <° " , <N " <S | N’) A N/) )
: E '
selfcoltcollesisle.
/ N |
SIS S5O0
H ]
\N o \.N
) m
nd N N”  ang
R’ Is optionally further substituted as by 1-5 R°.
36. The compound or salt of claim 34, wherein R’ is selected from

@Ddgj"@f)«fj @,@,z@

) \ (:L/\\.
.. and
Yis optnona!ly further substituted as by 1-5 R®.
37. The compound or salt of any of claims 31-33, wherein 8 Is -NH-, R? is unsubstituted

methyl, and R® is unsubstituted methyl.
a8. The compound or salt of caim 37, wherein R' is selected from

*



Rl is optionally further substi‘tuted by 1-5 Rs; R2 is
unsubstituted C1-C3 alkyl, R3 is unsubstituted C-03 alkyl, or R2 and
R3 forma ring selected fromunsubstituted cycl opropyl and

unsubstituted cycl obutyl; R2 Is selected from-(L2)m phenyl,
-(L2),,,-(5-12 nenber heteroaryl), -(L2)4n-(C3-Cl2 cycloal kyl). and
-(L2),,,-(3-12 nenber heterocyclyl), erein 1 2 is a bival ent

radi cal selected from al kyl eneft¥ - (03-04 cycl oal kyl ene) -,
-(01-Ca aIkerne) (03-04 cycl oal kyl eneh -(03-04 cycl oal kyl ene) - (C4-C3
al kyl ene)-, -0-, |-(01-C3 al kyl ene)-0- and !-0-(Cl-C3 al kyfene)-y and

R2 is opti ona MrthstszE&qg ﬁ nar WI ect eqifFo 0xo0
and RK; 1 | eihe) el ein eacl® d Rqg
is mdependenP'I yNH Csﬂal kyl £ RPS and’BIgj orh‘g a 3-7 merf‘b@]er

het erocycl y1 conttai ning 1-2 het erqatons selected fromO and N: t he
said 3-7 rrenbaL[,l%tgerocyclyl I i onal ly further substit y 1-3
- groups sel ectgq m hal i de an'g?,%b al kyl; each R5 is u—mde engent |y
Rk; eac i s i ndependéent (0). (CrCs per f 1 uor oal XKy, , Or C6
al kyI C2- 05 aI kenyl 02 06 al kynyl (Ol C3 al kylene)-(03-04

cycloalkyl) en het clyl) optionally

substi t ut ed mg)%htﬁl;jﬂ E(g[]):]

-(1.2)",-C(0) ,and(C)rn OFt k,
vsﬂ LN

-(1.1),,,- fL(rmrs f ;(1 1)mNO2 - (O, -NRKRi ,
~(1_1)" -N(?{%%m b »S %\ 1(1.1),-041-NRKR, (L1
) CNRLLt ORK m(:%)n rsgk here! Q»sselagleégr

2(1.1)41-6(0) 2Rk, - (O m S(0)20Rk or. - (:1. 1)4,- S(O)ZNRI Rk,, wher.ein

each RI and sln de rm C .3 /\
o1 Ty L ol (S 3. oo
radi cal sel ected from (01 03 al kyl ene) - 403- 04 cycI oal kyl eneh - -(3-4
menber het er en 04 03 al kyl ene) (CB C4 cycl oal kyl ene) -
403-04 - ! ﬁ' pl CS al kyl ene)-, -(Cres al kyl ene (3 4
menber heter - gember

het er ocycl yI E% and each mis independently O or

1; or a phar %‘)ﬁ%l%'gfnﬁ?/’ tﬁ@ t%[’)‘“'&%alt t her eof . 32, The conpound or
salt of cl ai 31 Theurreraing g selFp! anRisf glpiEls BHES, cierbio iR fshedlecteb fierecele- t hem
forma S chi N@Hs)%n-ﬁﬁim-@ﬁa.t%m?bmﬂbmlyl 33. The conpound or salt of
clai m 32. wher ei 1mé BePQAIPQENG ahSof Bsims 86, hilkidh FPQYeRAGoRBNI 3 | Y
pure regar di RgmiehRoteroatll| 4B mdrBB Rlerog cl§4and B %&qwrﬁ%ﬁb*hoﬁﬁ any
of clains 31fu§‘1%asug\§%ﬁ{?gljﬁ g%%]psﬁe%cté af ‘{ﬁﬂ’gﬁ substit

| s unsubstit ut or salt of cl-aim 34,

wherein R i seITEPc"t"E‘B"“F“? i 31ff]%edfr he grpupiReSiFting Pf and, and R1 is

optionally further subs ut ed as by 1 5. 36. The pound or
sal t of claim 3¢, wheré Rl i % fromeQnes, A RL is
optional ly furt{qi SN T topt eq p_y<\ '?55 L dund or
salt of any of c]a B33, i NoB ISCHSNFE\ IS ungubstituted

nmethyl, and R3/Ts unsubst iCtut nmet hyl . 38. TFHWe conpound or salt of
cIaim37, whefjn RL is select \>from Rl is _%:%onallyfurther

1
L

o]
substituted yy1-5 Rs.
y AN
HSC CH3 CH3



39. The conpound or salt claim37, "wherein RL is selected from N
,INand and Rl is optionally further substituted as by 1-5 Rs. 40.

The conpound or salt of any of clains 31-39,

from-014- N(CH3) CH3, - CH2ZNH2 and pyrrolyl.

wherein Ft i s sel ected
41. The conpound or salt

of any of clainms 31-40, wherein Rs is selected from phenyl, 5-12

menber heteroaryl, 3-12 nmenber heterocyclyl

and 3-12 nenber

cydoal kyl, Rs is optionally further substituted by 1-6 groups

sel ected fromoxo and Rx. 42. The conpound
fromthe group consisti of t41-130 CH3. -’

of claim 31, selected

Ki NR N. N- Nt 0CH3,;Q H -14 CH3CH3 100 geN..ffSe C CH3H CH3

3

0113HH3C CH3

oS\ e N, \ NGO Gis T 49’ CH3 mH3C
CHB 10, OB N 4 IRHBe{ (-0 I OpHSHOHPH NN T M,

O CH3 N\ [y CH3
G- a &
F (o] 7\
CN [ Y=
=N gy, _ SN
L ] r
HiG  CHy HaG HsC
N AN S | ° CH}?N oy N ° CH&?N CHg
F Fa f 4
Ny, | N—% N N [ N 5 N N N—Q (s N
CHs o GHy 0 CHy
HN . HN HN
VAR N N
f _J s Y—ch /_ Y—cn
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WL N BA_y N I N—4 f N: N L N NN
o CH, 0 CHs o CHy
HN, HN HN
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or a pharmaceutically acce;;tab!e salt thereof,

43. The compound of claim 31, selected from the group consisting of

HaG  CH. g

_H 3Q : CHs anC CHs

NG L v N ) 0 s
o oy N I N N

HN o)

HN
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0 CHg

- [ F)

| N—{ N
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x
[ = %:\ N [ Y=
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HiC  CH, HaG  cH, g% cHy
N o SHa [ ot CHa oL CHs
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0 CHy ) 0 CHs e’ CH3
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N
7 Ny on



N CH3 ObH3 RN, ii..Nr/ N--C CIH3-N*1F CH3 .and or a
pharmaceutically acceptable salt thereof. 44. A pharnaceuti cal
conposition conprising a conpound or salt of any one of clainms 1-43.
45. A pharnaceuti cal conposition conprising a conpound or salt of any
one of clainms 1-43 and a pharmaceutically acceptable carrier. 46. A
conmpound having the structure: or a phgymaceutically acceptable salt
thereof. 47. A pharnaceutical conposition conprising the conpound of
claim46, or a pharmaceutically acceptable salt thereof. 48. A

phar maceuti cal conpositiqn conprising the corrpound Ofﬁl m 46, or a

pharnaceutlcalh¥ acgep M e salt ther and R tically
accept abl e car)mjé\r// CH 30 CH 'Sj%
(5 03 3
N—g N
CHy
N HN 4
7 N 2—:N ‘g:\>
— 7
(5:»2 __N>—GF3 ol

nHac CH3

O 3
s, ! HaC
._< N 3L CHg

(o] ‘CH;; ,“ CHy HHsC CHs

3 o!
5 s
N N N P CH
HN YW.a \ N L N—( SN
(8] CHj

N—gfj{) HN ° T

L = N HN,

N P—t\)—q F—{Q)
CH; N CH, =

or a pharmaceutically accep'lable salt thereof.

44. A pharmaceulical composition comprising a cotnpound or Salt of any one of clalms 1-43,

45. A pharmaceulical compesition comprising a compound or salt of any one of claims 1-43 and
a pharmaceutically acceptable carier.

46. A compound having the structure:

HQC CH3

e C T
N N N
} 0 CHy
HN

J N
s _:{)‘CHa

=

or a pharmaceutically acceptable salt thereof.

47. A pharmaceutical composition comprising the compound of ¢lalm 46, or a pharmaceutically
acceptable salt thereof.

48. A pharmaceutical composition comprising the compound of ¢laim 46, or a pharmaceutically
acceptable salt thereof, and a pharmaceudically acceptable carrier.



