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Summary of the Invention
The present invention relates to methods of treating a warm-blooded animal,

especially a human, having leukemia, in particular, AML, which is resistant to conventional
chemotherapy, comprising administering to said animal a therapeutically effective amount of
an |IAP inhibitor; useful in AML treatment.

In another embodiment, the present invention relates to the use of IAP inhibitors in
the preparation of a medicament for the treatment of hematological malignancies, including
AML.
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or a salt thereof, hereinafter "Compound of formula Il or midostaurin”.

Compound of formula (Il) or midostaurin [International Nonproprietary Name] is also
known as PKC412. ,

Midostaurin is a derivative of the naturally occurring alkaloid staurosporine, and has
been specifically described in the European Patent No. 0 296 110 published on
December 21, 1988, as well as in U.S. Patent No. 5;093,330 published on March 3, 1992,
and Japanese Patent No. 2 708 047.

The precise dosage of midostaurin to be employed for treating the diseases and
conditions mentioned hereinbefore depends upon several factors including the host, the
nature and the severity of the condition being treated, the mode of administration. In
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The inherent resistance of AML to apoptosis suggested that IAPs may be good
therapeutic targets in this disease setting and, moreover, that the combination of PKC412
with an IAP inhibitor may be therapeutically beneficial.

Examples of IAP inhibitors for use in the present invention include compound

according to formula (l):
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Rs is H; C4-Cqealkyl; aryl; phenyl; C3-C,cycloalkyl; -(CHa)1.6-C3-Crecycloalkyl; -C4-Coalkyl-
aryl; -(CHz)o6-Cs-Crcycloalkyl-(CHa)os-phenyl; -(CH2)o4CH-((CH>)14-phenyl),;



R9 and R10, together with the nitrogen, formhet; R5
is H Cl-Cl0al kyl; aryl; phenyl; C3-Crcycl oal kyl ;

WO ¢@siA§78s®- C3- C7cycl oal kyl ; - Cl-Cl0al kyl - ar yl PCT/US2007/085579
-(CH2) 0. 6- C3- Crcycl oal kyl - (CH2) 0_6- phenyl ;
-(CH2) OG- 4CH ((CH2) 1- 4- phenylp 2; WD 2008/ 067280
PCT/ US2007/ 085579 -7 -(CH2)0_6-CH(phenyl)2; -indanyl;
-C(O-Cl-doalkyl; -C(O-(CH2)1.6-C3-Crcycl oal kyl ;

-C(Q - (CH2) 0. 6- phenyl ; - 0 _6- _ . |
i ?(dﬁ)i‘&l(pféll%{gh@ny?)@? %}lj-a(‘ﬁﬂg)%%éjﬁé@%g)r-(:&gg(%&%a’C}?,é%rlcxﬂ%alkyl,
of -%)ﬂ%ﬁ.e ] g%ﬁ&l; \a)&i-0(0)hsheal kyCH )G y-0EDACIH(CH:)15-het, or

phenyl a substituents are unsubstituted or
Rs iths tdstdued an aohins acid aghergiowne alkylseyclaaikyt @henyl @nd apy

© i U g ) 1 wrerenn

are independently an O,
USs Qras¥hdhvAih Sfrude@lpl kyl , wherein one or nmore of the
carbon atons in the al kyl chain may be replaced by a
het er oat om sel ec e& f ém 0, Sor N and where the
al kyl may be unstmbstjitut edénsuRstituted; Rd is
selected from R (Rf) p(Rg) a; opy (b)
Art-D-Ar2; or (c Ar2; Rc is Hor Fgc and Rd may
together forma cy (kb)&[_lﬁgt_;_where if Rd and Rc
form a cycloal kyt""or het, '/R5 is attached to the
fhorrred ring at a Cor Natom p and q are’
Witdbendently 0 or 1; Re is Cl_Csal kyl or al kylidene,
angl=lges-whi ch may be unsubstituted or substituted; Q
is N 0, S S(O or S(0)2; Art and Ar2 are substituted
orXigkbetNt uted aryl or het; Rf and Rg are each
Egg%ggg%réngggsﬁq% _ak"@, éf%@gé&%(gﬁ)écsalkyl, wherein one or more

- ( CH2){an6 corbof &EdrRS Maths lkyl cHair( ©@hi2 b6 réplaced by pheteydatom selected
aryl; frgnqeon,ysl or N, and where the alkyl may be unsubstituted or substituted;

Rd is selected from:

(a) —Re-Q~ (Rf)s(R@)q; OF

(b) Ari—D-Ary; or

(c) Ary—-D-Ary;

Rc is H or Rc and Rd may together form a cycloalkyl or het; where if Rd and Rc form

a cycloalkyl or het, Rs is attached to the formed ring at a C or N atom;

p and g are independently 0 or 1;

Re is C;.Cgalkyl or alkylidene, and Re which may be unsubstituted or substituted;

Qis N, O, S, S(O) or S(O),;

Ar, and Ar, are substituted or unsubstituted aryl or het;

Rf and Rg are each independently none, or H; -C4-Csealkyl; C4-Cyoalkylaryl; -OH; -
O-C4-C1oalkyl; -(CH,)0.6-Ca-Crcycloalkyl; -O-(CHz)os-aryl; phenyl; aryl; phenyl-
phenyl; -(CHy)s.e-het; -O-(CHz)s.g-het; -OR11; -C(O)-Ryy; -C(0)-N(R+1)(R12);
-N(R11)(R12); -S-Ru1; -S(0)-R44; -S(0)2-Ruy; -S(0)2-NR+1R12; -NR11-5(0)2- Ryz;
S-C4-Croalkyl; aryl-Cq-C,alkyl; het-C,-Caalkyl, wherein alkyl, cycloalkyl, het
and aryl are unsubstituted or substituted; -SO,.C,.Coalkyl; -SO,.C+.
C,alkylphenyl; -O-C4-C,alkyl, or

Rg and Rf form a ring selected from het or aryl; and



phenyl; -(CH2)1 6-het; -O(CH2)1_6-het; -OR ,;
-C(O-R11; -C(O-NR11)(R12); -N(R11)(R12); -S-R11;

wo J(08peR&A; -S(O 2-R11; -S(O 2-NR11IR12; - NRL1-B(1HR2007/085579
R12; S-Cl1-Cl0al kyl; aryl-Cl-C4al kyl ; het-Cl-C4al kyl ,
wherei n al kyl, cycl oal kyl, pgg and aryl are
unsubstituted or substituted, -S02 Cl C2al kyl ;
-S02_Cl1_  C2al kyl phenyl; -O Cl-C4al kyl, or Rg and Rf
forma ring selected fromhet or aryl; and WO ,
2008/0i6 72686, -RP()-S200:alkyE58 19 arylaeD-Gls--00--or S(Q)g) where r is 0-

C, _C7al kyl ylene o CF2c: w0z s
wher e rnkzyiﬁéa gn_a‘a%él;a ﬁ%’,%yg"ﬁ%ﬁgﬁgtW%ér}ee,lk_y@%g?{?%-% Fog',rylene may be
wher e alunglbstittéd besubstituted witheore erapoigehalagesa@ti tQrCedealkyl, -
or substd kute i ne or nore hal ogens, OH,

-O C1- é?k‘%ﬁ%k%@ﬂ% ?:%al kyl or -CF3, or Dis -N(Rh),

wher @ is -RIRh)swhere@IRICE kG CAalkmsubsubistitutastoraqubstituted); aryl; -O(C..
substityted): anyl . - - ) . )
unsubstEi et et s UBUELAR): S1B)-GiGrepliyt CO-Co

C( O) - Co-C,lk\adaky;| G-8-Ch-C 43Ik CHOCLLG&igyl=aryl or SO,-C1o-Cio-alkyl; SO,-
C O Co- C(‘éo_@ kék-arw or S02-Cl10- Cl10-al kyl ; SO2-

( C0- C10-‘&PRYY W?’ R6, R7, R6 and R 7 are each

i.n L ¥rdbachG abityiH; - al-g p-Yalkoky:lar@L,-
RSB, i bocifbie < ML

- i | Kyl';
-( @@)“EPX@L@J‘JQC@CQCP@QWWr(%w%)ﬁf@%?ﬁl@'%ypi(%bmﬂwk phenyl;

- et EO- : =R - = LNR1)(Ry2); -S-
(C( Cgﬂ-)zh_eﬁméfeb R&Cﬁ-@_ﬁ(&i&)br@h @50)_ Rm’cﬁ’o)l- § (RR)LN(R11)(Ri2); -8

- S(Ra);zsﬁ'%?éﬁ@;ﬁ&%&gﬁﬁgﬂéﬁﬁﬁ Rlzzsv%\ﬁg}l éhﬂ

al I%lepalk?iéﬁ‘\h%‘?'sbl loyd uRNMsAUMd R'sBbstRStESidd RY, €, RT and R’; can be
subStituted; and R6, R7, R6 and R 7 can be wunited to

f orumited tq fegM SyEYeSYSICANANRY and R12 are i ndependent|y

H; rCL; ihe 8550k L K0-C oo iddiyD - ECH,)o.c-
(e a?bf%'hi?&g@%%&?%}?@ L Crof B (CH)os
(O ® PyGe: c8¢ y hoggfylkyq:(p)-_(étl@).s-gs-@@q@qul_kyl, -C(0)-0-(CHy)e.
6-aryl gt - A u -(CHy)os-aryl; -C(O)-(CHy)os-aryl;
-C(O)‘iﬁl?ﬂ'fé ){giéi _%]583 ﬁ;ug?ﬁé%"of(% & 62.’ar2y'Y- (O)-(CRzJos-ary

- O O =} (OME¢Hi:)pe-Reki ,-Cgso;@ 1gkYE) -G 4P RiHH2)1-6- -Cscycloalkyl; -C(S)-O-
'C(S) 6- - - wl: ~ CH,)o.6-aryl; -C(S)-(CHy)o.6-
(CH2) gf_%%é'?" %g%@%ﬁoﬂ%”&fﬁﬁiﬁl eloeran/l -C(S)(Chzlos
-C(9) a'MH'@dsﬂ?blz)ﬁs'QPSl whe[e@ qul( g}qg)adjgyga da?ryl are unsubstituted or
-C(S) é&&'ﬁ@éd?@? het, wherein al kyl, cycloal kyl and aryl

are unsubstituted or substjtuted, or R11 and R12 are

a BulendiRaieta substituentihpt faglitates transapid ot thermelgeule across a cell
nol ec a cell nenbrane, or R' and R12,

t oget wgﬁ]b\?vl&ieg%fhe nitrogen atom formhet, wherein the

al Rylandiibsttpgetben withthe RitloggA®teM Homayehe unsubsti t ut ed

or syBRtdif W@Qkyl substituents of Ry, and Ry, may be unsubstituted or substituted

by one or more substituents selected from C;-C,oalkyl, halogen, OH, -O-C;-
Cealkyl, -S-C4-Csalkyl or -CF3;

substituted cycloalkyl substituents of Ry, and R;; are substituted by one or more
substituents selected from a C,-Cyo alkene; C,-Cgalkyl; halogen; OH; -O-C;-
Cealkyl; -S-C4-Csalkyl or -CF3; and

substituted phenyl or aryl of Ry, and R, are substituted by one or more
substituents selected from halogen; hydroxy; C,-C,alkyl; C4-Cjalkoxy; nitro;
-CN; -O-C(0)-C4-C,alkyl and -C(0)-0O-C;-Caaryl,

or pharmaceutically acceptable salts thereof.



by one or nore substituents selected from Cl-Cl0al kyl,

hal ogen, OH, -0-Cl- C6al kyl, -S-C, -C6al kyl or -CF3;
waendpshst2ed ed cycl oal kyl substituents of R' andp@®URSBNB085579

substituted by one or nore substituents selected from

a Cl-Cl10 al kene; Cl1-Co6al kyl;ghal ogen; OH, -0-C1-

Coal kyl ; -S-Cl-Co6al kyl or -CF3i and substituted phenyl

or aryl of R11 and Rl12 are substitut ed by one or nore

Fuﬂ%%%sérlgélggg ﬁ@smkﬁgyrﬁ g(ri)js%dmn p}eop se nhv%d{l XMelude compound of
formal@~(8) Qisideet4nPRTIUSROD7/024TP0:O- Cl- Car yl, or
pharmaceutically acceptabl e sal t@n)t hereof . WO

2008/ 067280 PCT/ US2007/ 085579 Furt her exanpl es of
| AP inhibitors Ror use i tr‘e Eprisent i nvention

i ncl ude canpound of \_for

PCT/ US2007] OR&479

ed {8
RI'-" 3N CGN A D 21 (5 B N |
R2 O R4 or phar cea{ cally acceptable salts thereof,
wherein R iS2H, 4al kyI C2-A4 al kenyl, C2-C4

al k 10 C al k which R1 may be
or Pﬂﬂﬁ@éﬁ%{“ﬁ'[}/@é’&e&ag‘&&%&? ﬁ}eu"t‘oéd R2 is H Cl-C4 al kyl,
whereitr C4 al kenyl, C2-C4 al kynyl, C3-Cl0 cycloal kyl which

R2 may be unsubstltuted or substltuted R3 is H, CF3,
Re2¢-5, CEC akyla s alkepylCh -k REYDY! or E2- C@CW'Wi/ IWh'Ch R may be

Cl-qué?bgmggﬁp sPt%teot aken together with the nitrogen

ey areé attached, forma heterocyclic
R,lidg, C)Bi, alRylaCkyl, alkahMeOy-m alkbnkw ng4-C preyblealkyliwhichnymby be

unsubst%&aggd or tltuted Zis H OH F d, CH3,
R4 |s C0. 10 al kyl, CO 10

n . GlrdriP US| Mjnksly CH,heF ei n the

%ﬂ%’?o‘zg Ccf}s%ﬂr@' 4ky %"r oc%p 4|és?€vugbs{ubsztltut ed or

F{S‘,ld@ﬁtRst takeﬁl log%tﬁéf vd’tetthe nitogén atoyn twewlsicibtitey tang ettaamed, form a

MSt A c I’IEQ d}[?ncrbalgl 7 al 8(@%9@%@ %g %&5 bgll.wﬁt’)stitqted or
O Ql.rbst@ﬂn@dal kyl, S(Or-C ClO al kyl, C (0) Co-C10
aryl al kyl, OCo- ClO ar IaI kyl . or S( O)r Co-
Zis'H, OH, F, CI, CHs, CH,CI, CH,F or CH,OH

R4 is Co.10alkyl, Co.10 alkenyl, Co.10 alkynyl, C3-C4o cycloalkyl, wherein the Co.qo alkyl, or
cycloalkyl group is unsubstituted or substituted;

A is het, which may be substituted or unsubstituted;

D is C4-C; alkylene or C»-Cs alkenylene, C(O), O, NR;, S(O)r, C(0)-C4-C4o alkyl, O-Cs-
C1o alkyl, S(O)r-C4-Cyg alkyl, C (O) Co-C1 arylalkyl, OCo-C1o arylalkyl, or S(O)r Co-
C1o arylalkyl, which alkyl and aryl groups may be unsubstituted or substituted;

ris0,1or2

A, is a substituted or unsubstituted aryl or unsubstituted or substituted het which
substituents on aryl and het are halo, alkyl, lower alkoxy, NRsRs, CN, NO, or SRs;

each Q is independently H, C4-C4o alkyl, C4-Co alkoxy, aryl C4-Cy alkoxy, OH, O-C1-C10
alkyl, (CH,)o--C3-C- cycloalkyl, aryl, aryl C;-C+ alkyl, O-(CHz)o.¢ aryl, (CH2):-6 het,
het, O-(CHy)1.s het, -OR11, C(O)R11, -C(O)N(R11)(R12), N(R11)(R12),SRus, |
S(O)R11,5(0)2 Ri1, S(0)2-N(R11)(R12), or NR14-8(0)2-(R12), wherein alkyl, cycloalky!
and aryl are unsubstituted or substituted;

nis0,1,20r3,4,5 60r7,



C10 aryl al kyl, which al kyl and aryl groups may be

unsubstituted or substituted; risO, 1 or 2; A is a
wendpshst2ed ed or unsubstituted aryl or unsubstipct/@s2007/085579

substituted het which substituents on aryl and het

are hal o, alkyl, |lower alkoexy,.- NR5SR6i CN, NO2 or SR5;

each Qis independently H, Cl-Cl10 al kyl, C1-C10

al koxy, aryl Cl-Cl10 al koxy, OH O C, -C10 al kyl,

Oqz_%—ﬁ?g ?7 m%%ﬁ%oﬁ&efbﬂcglﬁ%/émﬁg{u}élriaggcgﬁé&iri%lfﬁge’teroring
S?g) Ritfﬁ(s@)oeﬁbhd fiﬁ? I@(ﬁidl% ORAEB: {NRIGTHRIY sk ting system that
N GPL§TSS b 5) o 7o bRr e Reddeensteepgip ring cqntainine 1, 2 0r 3

ar e uhstghsing tatdreslselectsd brsini N,UD @dd Snwbh het isduinsubgitutad or
5 6 orbsz t(\#) 2008/ 067280 PCT/ US2007/ 085579 -10 het
is a BUbsfify nber ed nonocyclic heterocyclic ring

COR{,&indiRg afe itdéeindentlyi H.0C,-@l,atkyl, $EHg)e4-Eek G cuatoaikyl ACHz)o.6-

et i3 dhofls: B RN S GRER MM RUERARY bro-crin
H Q?n ﬁamoacnmp@&)o 6i23-ﬁt|or3nylh@(@)FI‘OHJf(ﬁgIIZ)?E-arevﬁs G(fl)éeﬂe)els-aryl
subst FQk @';'2?‘-6%et’2%&§)F& fé(ylr n EZ@%@ nt {:if 6|7_L8yc&_a_llt¥i,dC(S)-O-

al kyl (CH§d42ar)., 6C(S3(CH,) &yOLfthéfwl C(SENE)@HR)o.c-aryl, -C(S)-(CHz)oe-aryl

(E(H)O)O g- %/(C_ﬁ'é)_@cég(@%m %@@F H @P&))%‘CO?@)BR”' S(O)mNR11R 12,

6 ar Y = 16t Q) €(TRR) C(ENR, [RUATESHPR, 1, wherein alkyl, cycloalkyl and aryl

C( O) e@_\&)%;%%ﬁ“tgg orgaﬁﬁﬁﬁ &%'2 rfg/-lgm aré/ a 'substituent that facilitates

- C( S) trafdpdttlof théBrolcéule)aetazalakdil, mertlrEhe Br

OBy e gsptnes iRyne igpe SR orB ety yi o
ggg?e,glﬂiﬂ)l 6-het, C(OR11, C(O) NR11R12, C(O)O?ll

n [
Oy SATNHIEI: B in p8 o ShSh it oot by ome
aryl ar gr m@wmsunéugggchggqtml. ity +C e dkylphaléen, flrhbl hcm:z Cs alkyl,
are a substjtuent. that cijitates transport of the
mol ecul e” &&@?ﬂ‘é(" 3pr Zane, or R11 and R12
t oget bgstivMtédcydralkyl wbsgm@natojm f@deRnare sulvshlmtedl by bheor more
al kyl substituents OfedRél an

{,Ltut .

or subst SYRRUEENRSRIeReEd BPMify é géﬁﬁg @899&%' O-Cr-
fgoaCl Claiksuk Syd:1,-CMk)0@$@ or(NRuR}z@fid_OG al kyI o
-o- Cl- Itute
subst P%‘Qﬁé‘f’ﬂt%‘}%?t qf?ffb%mﬁteﬁ%f@/ ' 8%@” ngj%’? ?rl?tsé%’ ﬁ%f:eg od% or more
nmor e SUI@@Eé_titm §elé<_§té@€r_bmdwaﬂdgém Ay dtaxyCL0-Gal dtgh &5,4-C, alkoxy, nitro,
Cl- 6 al Kyl5.c8)- 290k Pana R(GFo-c-Cmalkyl

Rs, R and R; are independently hydrogen, lower alkyl, aryi, aryl lower alkyl,

cycloalkyl, or cycloalkyl lower alkyl, C(O)Rs; S(O)Rs, C(O)ORs C(O)N R;Rs, and

the substituents on R;, R,, Rs, Rs, Q, and A and A, groups are independently halo,
hydroxy, lower alkyl, lower alkenyl, lower alkynyl, lower alkanoyl, lower alkoxy, aryl,
aryl lower alkyl, amino, amino lower alkyl, diloweralkylamino, lower alkanoyl, amino
lower alkoxy, nitro, cyano, cyano lower alkyl, carboxy, lower carbalkoxy, lower
alkanoyl, aryloyl, lower arylalkanoyl, carbamoyl, N-mono- or N,N-dilower alkyl
carbamoyl, lower alkyl carbamic acid ester, amidino, guanidine, ureido, mercapto,
sulfo, lower alkyithio, sulfoamino, sulfonamide, benzosulfonamide, sulfonate,



C6 al kyl; S-C1-C6 al kyl,CF3; or NR11R12 and

substituted het or substituted aryl of Rl1l and Rl12 are
waenpshs2ed ed by one or nore substituents sel ee¢BUSINDARSS79

hal ogen, hydroxy, Cl1-C4 al kyl, Cl1-C4 al koxy, nitro,

CNO- C( O - C1- 4al kyl and C(OHO C1-C4-al kyl; R5, R6 and

R7 are independently hydrogen, |ower alkyl, aryl, aryl

| ower al kyl, cycloal kyl, or cycloal kyl |ower alkyl,

sl et Sy, B gbnarape halode Subnfitiea HPsrogpts, puer

ar alkyisiipen detsulinyh alyblowsy dikgbsyifinyl dawer alkWgrylsulfioyielower
o Aeulton! Ssitoryl Bom-oBluRUERRR oy sl Sl frer

di |amyrirablsfongirhalegen-wer alklykneapto, haligen-lowervatkylsulfonyl,

al koxy, nitro, ,.cyano | ower alkyl .  carbox
U Y O B R koSt e o alger
ar Wiaxignsaphoryl aRHRCUY)-NRNRID fdver alkyNsabathic @ofer estérioy |
carbanoyl, |o al kyl carbam c acid ester, am dino,
gugAreamates gr NRe&r« ner capt o,  sulfo, |ower al kyl thi o,
whekdigam no, sul fonam de, benzosul fonam de, sul fonate,

WD 2008/.067280 PCT/ US2007/ 085579 -11 sul fa | owner

al Rypnd Bmanim tPSﬁsWFc?é,d'ff%?'g@@a g Beerense el Qﬂ}f'%wef alkyl, or
s Uh{aﬁkﬁR‘a‘ tdgewrRF withlthe/NSitdrhi fabth a Rty Bswdrhbergh heterocyclic ring
aryl -1 ower al kr)l/ilsulfinél ,. lower al kylarylsulfi

. | nyl .
| ower COR4RIRINIA MiirBIRN heteroli gatormnff thay GRUGREY, pontain one or two
al kyl ggdifieHay heteldingrat@hy belattsy frohovi@dgen, oxygen and sulfur, which
al kyl aryl sul fonyl, hal ogen-l ower al

. h . | mer.capt o
hal ogBHEesNElc oL e ¢ WSE'tutearﬂsssaE%tﬁﬁteé WIPIRYqrglishyhalo, lower
hlygr Oéb(ﬁhyﬂyﬁﬁ/eﬁ?lkﬁ?}{?é\p&@iﬂh%%ﬁl aalgi%/ﬁrhifrb,oélhﬁiho,l Iﬁwer alkyl, amino,
al koxyphospharyl , - .. lower, a
car baé’iﬁ)%”eé Iky a@?‘é rcyﬁgol\}%g%%&rjr@f’%rscaét?aIKWSQ'E}"Ylﬁ?ﬁ“éef afkanoyl,
R8 angyxREAraroRENtib\eersMeNQiloder iRy @Btbadity|, aetcapto, or lower
i ndependent | y or lower alkyl, or R8 and R14,
t oget AKYtRI®:t30dt he N atom forma 3- to 8- nenbered
h tehg rmg&gdx RG, drk m?je‘b@ﬁ(??itlvihvartogemi I6WesiY| elleyeprsubgtituted lower
atonms and may optiona cont ai n .one, or .
2dai ¢ PBHaBThEPAIRYT Rivh P898 SYERERASH A HAIRee stesituted ary
oxygepwandikgu! fur, which heterocyclic ring nmay be
unsubstituted or substituted with |ower al kyl, halo,

| ower —al kenyl, Iower alkynyl, hydroxy, |ower alkoxy,
Ni TRO prefditdtPeconhflRts aldsdiectédirom, the gidupwhsisting ofam no,
cyano, carboxy, |ower carbal koxy, fornyl, | ower

o (8)-Ka®y1 -Cyciob(exyl-24(’8):’2{-[|49(‘¢I-fluo|‘¢-b@myl)-ﬁriaz{t},l-&-y!ﬂ!-pymmﬁdin-1 -yl}-2-oxo-
Ry oy R e Mpendent |y hydr ogen, | over

o (3)-KMls)-ORIARKN-EHHRY b)- i 5:h-h B benzoy!)-pyridin-3-yl]-propyl}carbamoyl)-
methyl]-2-methylamino-propionamide;,

o (S)-N-((S)-1-Cyclohexyl-2-{(S)-2-[5-(4-fluoro-phenoxy)-pyridin-3-yl]-pyrrolidin-1-yl} -2-oxo-
ethyl)-2-methylamino-propionamide; and

e N-[1-Cyclohexyl-2-(2-{2-[(4-fluorophenyl)-methyl-amino]-pyridin-4-yl}pyrrolidin-1-yl)-2-
oxo-ethyl]-2-methylamino-propinamide,

and pharmaceutically acceptable salts thereof.

Examples of other IAP inhibitors include compounds disclosed in WO 05/097791
published on October 20, 2005, which is hereby incorporated into the present application by



al kyl, aryl, aryl lower alkyl, hal ogen substituted

aryl, halogen substituted aryl |ower alkyl. The
w@e@BesT2e@ conmpounds are sel ected from the groPQI/US2007/085579

consi sting of:

(S)-N-((S)-1-Cycl ohexyl -2-{-(19)-- 2-[ 4- (4-f | uor o- benzoyl)

-thiazol -2-yl]-pyrrolidin-1-yl}-2-o0xo-

et hyl ) - 2- met hyl am no- pr opi onam de;

referéq%.))e: g%, Heg%rﬁ%&lgﬂ? é]oe%ﬁ lg«ﬁ\ﬁlent}tgglfgé{#g%hf%rng Ra glﬁli'sflll-'['m:)?dg\ee%lgz-oxo-z-

(6-pHERBthyl-dctanyued-pyiralofi2r8ae]pyrizin-o+yhaihg-2-methylamino-propionamide.

(S)-N: -1- Cycl ohe -2-{(S)-2-15-(4-11 - Xy)

oAbt RS rkkshdab ot 1 cuptiche
PCTRISPOLB/023084 hiyd RGTIUIS2006/020850W\k ; Othed IAP inhibitor compounds for use
.. N-[1-Cycl ohexyl -2-(2-{2-] (4-fl ugr < = W, R0
in th? p%ﬁeri\ pygnjjpgﬁ/r}cwété?ﬁ{eoq%éois_egl|r3 %%Eﬁ)‘%%&%b@élo%g
usz@oe»eh @®lrpd | WO Woﬂwzanvsaeclpmmmm \wﬁ) owo]ccﬂm 18, wo|o51069]§94,

arnaceut | ce t hereof. Exanples o

wo B@’ﬂ&z 5A§V¢??%(08¥P2§§“ﬁ4@$8§/85§%ﬁ0unds di scl osed in WO

05/ 097791 published on Cctober 20, 2005, which is

her eby j ncorporated into the pr i cati
one 3518 RiEPDe8 cherpusED prBRdTLE. CTINSPER BB N2 1Y IR
fluor@beﬁﬁyl)ﬂﬂiaﬁ&@fd}lﬁﬁrmi’nh1 -fi}-2bBo-eBgIp2-raéthilaming-proplohamide.

N-[ 1- cycl ohexyl - 2- oxo- 2-

( 6- phenet hyl - oct ahydr o- pyrrol o[ 2,
CompoGddX chfl 1Br ihstahcé bl ytdpared i thlfaliBwiry Raoidrosuehe.

Addi tional 1 AP inhibitors include conpounds disclosed

in WO 04/005284, PCT/ US2006/ 013984 and

PCT/ US2006/ 021850 WO. Ot her | AP inhibitor conpounds

for use in the present invention include those

di scl osed in WD 06/ 069063, WD 05/ 069888,

US2006/ 0014700, WD 04/ 007529, US2006/ 0025347, WD

06/ 010118, WD 05/069894, WD 06/ 017295, WD 04/ 007529

and WO 05/094818. One of the preferred conpounds is

conmpound A, (S)-N((S)-1-Cycl ohexyl -2-{(S)-2-[4-(4-

fl uoro-benzoyl)-thiazol-2-yl]-pyrrolidin-1-yl}-2o0xo-et

hyl ) - 2- net hyl am no- propi onam de. Conpound A can, for

I nstance be prepared by the foll ow ng reaction schene:

WO 2008/ 067280 PCT/ US2007/ 085579 -13 0 OYO Lawesson's

SO0OYO0OO1l KHCO3, DME S o 1i N HN N Reagent, THE H
NN+ 2. TFAA collidine BrO 0Z010o0HYV



89 /0 92% Boc-L-Pro 1 2 3 NaOH 94% TH F. H20

4-F-PhMgBr \' | OO0 O~Y THF, -55 C 0 S 00 EDC, HOST,
W®RES05M@8¢ S Ar S |1 to -10 C -N HN(OCH3) CH3, Det/us2d07/085579

NH NONH NONH 083%92% 4 6 5 Ar = 4-Fluoro

phenyl TFA:DCM (1:1) O NHz.43< HN O Boc-L-c-Hex-@y O

TFA-DCM Ar, ,-S 0 ~~N Ar //~S N HBTU, DI EA, DWVF pr

NS (1:1) 1 NNOHV 0 92% 2-steps teps 0 W9 7 8

Boc- L- N- Me- Al a 86%2 steps HBTU, DIEA, DMF o0 NH O~

H F HN OO R45.BCI\/I(11)ArA/N// :N"13N\n}k

99 10 Co ound
O%Y Lawessonns”p CA 1. KHCO;, DME

s OYO
N.  Reagent, THF /\"/U\ 2. TFAA, collidine \/077/[ AN
M TV

89% 92%
Boc-L-Pro 2

\J)/ 4-F-PhMgBr \|/ \‘/

0.0
s 'OY THF, -85 °C EDC,HOBT,DIEA 0 7§ Y
Ar / P N to-10°C /N HN(OCH,)CH,, DCM 77/(/ N
N -— N
6 H o H
83% 92%
6 4
Ar = 4-Fluoro phenyl
l TFA:DCM (1:1) JOL J<
0

NH
Boc-L-c-Hex-Gly ' TFA:DCM S

Ar)/()\t] HBTU, DIEA, DMF Ar)//[‘)m e /)\<_7
—-

92% 2-steps

Boc-L-N-Me-Ala
HBTU, DIEA, DMF

| o

7, N

Y
L HN" S0 \é

Q,/()\&)U TEADCM (11 Ar>’/<— )\a/b

86% 2-steps

99%

Compound A

As used herein, the term "ary!" is defined as an aromatic radical having 6-14 ring carbon
atoms, and no ring heteroatoms. The aryl group may be monocyclic or fused bicyclic or
tricyclic. It may be unsubstituted or substituted by one or more, preferably one or two,
substituents, wherein the substituents are as described herein. As defined herein, the aryl
moiety may be completely aromatic regardless of whether it is monocyclic or bicyclic.
However, if it contains more than one ring, as defined herein, the term aryl includes moieties
wherein at least one ring is completely aromatic while the other ring(s) may be partially
unsaturated or saturated or completely aromatic. Preferred "aryl" is phenyl, naphthyl or

indanyl. The most preferred aryi is phenyl.



As used herein, the term"aryl" is defined as an

aromatic radical having 6-14 ring carbon atons, and
wmooosioemshet er oat ons. The aryl group may be noPOTYS100T085579

or fused bicyclic or tricyclic. It may be

unsubstituted or substituted4ry one or nore,

preferably one or two, substituents, wherein the

substituents are as described herein. As defined

ot 555584 o, o PR B B B35l st

one ooy Nrrmgl rfeterbatb&nt Ielbnasspmifnealtyhmmae 5— ité@-merabeted inedocyclic

t
ing SRRANMY 1 FothaIEr R SHIBHER LG e B0 S 0P Pold Hmeihgped fused
ring §ystei &kw&w deegzabihé bl foy7-menatad indtedcpdlic siag woatarthgt, 2 or 3

heterﬁagﬁrle e%cleda {r?rﬁa\gépng) cef x%é‘go?espc%é%}ﬂals eglillg?e\{r:m,gnclude

unsuBblﬂUﬁéH ;nﬁ‘@u@&&&é@@?ﬂ&@y?@ffﬁdﬂ?&%l@%ﬁ%ﬁrothlo@uryl-kptp'l'e_ridyl,
use ereln ers 0] ero an et C
piperaa ol RO RYAGY S OTRARES. o diacortvb,l Aieparany, §.4-
oxazsﬁér@l Q- Qigét?]lytbéreyl smcnrﬁnemldyyryl puedslyl pﬁra@olﬁl trira@olyl tetrazolyl,
nmber e ete

indazpiy dradPEnlK. G PITPIMRITTaRY. 1i3z0f). Brazgivt yriav. pyrazoly,
pyraﬂiaylrwﬂ‘ﬁﬁdﬁﬂ isesaRlyl, birgingly glieswi, m:huﬂbnyg piiddpyeezinydne

T AR R R A v A

pyraZtijl, pigsTidyp PbeFeArii, rhddllﬁ)ﬂ' Md@)h@ﬂ‘gmbSéhzTouéﬁﬂyl asroloquinolyl, and the
substi t ut ed t\érroll tetra

like. (HatPramtyle e M F‘JP?ngg&ﬁ e esr i t'orb?fﬁt.@?{ aEyAmPIgs f higteroaryls are

pyrldglebi?rﬁhl}d%&pﬁhdlhalwkhlaiBPW Bh® bélﬁ&thlézé’ryldﬂ'ﬂé &Pﬁﬂkﬁeferred het are pyridyl,
di aza oxat_hi

pyrnn'fnq;pgl(handttlwpg}wi ‘I’hﬁ)l;qetr PRy bﬁyﬁlﬁ&%}nfute?ﬁ; spbsti We%pas Xescnbed herein.
It is dréﬂe?ré@ |t|5/ét it ié @Mtﬁbéﬁ’t'u}éd or if sUbERted it ls%&ﬂﬁlt@éﬂ |oYi|a carbon atom by

halo&g?aggﬂ%%)ga){ly ,gy?nqrg{/q?r cthHngzlg\%/di,qu%l ICSI)Q:: g%yhypch ﬁ,p%émyagrhc;,pthyl C.-C,

alko%ysééhaéé@lly Imetrmkf,/ &AH RYHoxy Mlirs Ob}C(O)L@PQHéIWﬂoV LC(O) O-C,-C, alkyl,
rraopyrazin

| dyl, f
carbaie Anonse AL AlMerilhib A PBP Y iver BHE3 %apwd ester,

amldb\%néﬁﬁﬂ”ﬂhﬁé‘}dreldo R¥EREBMoY Sulfa) IdaRSF laﬂ|<¥l|th|o F’édﬁ@élﬁmonyulfonamlde
nor phol i nyl , benzoxazol EYF'{%HM oqui nal yl

yl,
su'foaﬁa %Lﬂf@ny'» ) OFHéf%?fo%iWP%maP’é atgn @lkyk gpeeqiallyipgthy! or

ethyld&3- CY@{-CQ& Q&ylflﬁtC((ﬁX@mL(?ﬁalm Jueh as QQI‘b)éh‘ﬁ;tlﬁfx? or carboethoxy.
rimdinyl, quinolyl, thiazol

Whef 45 SUSHRAIS, P IehACiRyS COBRANS bRUILOSZn PRt s understood

that th¥ rréiﬂltﬁign")@teré%h& hh%i?soé Mlltrogé_rlil@orﬁtﬁhri@lhgb%ch as aziridine, azetidine,
unsubstituted or substituted as described herein. It

azolg, pinsFiding piperagingtmpfphilige TRl PyTED B lihGZOlef Oxazole pyridine,

pyrnnﬁd&ﬁé%&é&@l@ arld t'hé Ilﬁél b/mérélHts‘égh A8t Maf BS BASULRLIRIBDN substituted as
hal ogen, espeC|a y fluorine or chlorine, hydroxy,

defined hereingbey®. such as nethyl and ethyl, Cl-C4 al koxy,

Halo&é’p§QI’u§Mé’ &%Flh@’ﬁfoﬁﬂﬂ cﬁ‘tn&ﬁﬁfé’ espedialf, fluo@\é:éﬂ ct@énr@ﬂ

- car banoyl, N nono-
Unlesg Nﬁawlwcﬁmylal&ybr @H\%ﬁgovq e F°@PK‘9F'°Q¢ mq&sﬂﬁscstratahaor
bran&%tdecrhaln a‘ﬂf‘}l @ul'ag asmmldétﬂﬁ n%"cﬁiyﬁ@sopﬁ’@f %pJLQyI St-hifyl, tert-butyl,

| ower al f'oam no, f onam ] onate
n-penty ar@lrﬂrancfs@meawl Wrmemyl Fd 'efﬁnahqﬁ hexyaRd éhedtlfﬁby Cl- C4

A "cy@‘olébfﬁlyl’" g?oifberﬁéfﬂsl da-@!%gbflbalﬂfll ha‘ﬂn@d 10 rify gr@m %‘r@and may be,
, such as carboneth oxly
eg., @m@mgpy{mlobutyl cyclopentyl, cyclohexyl cycloheptyl or cycloocty cyclononyl

and the like. The cycloalkyl group may be monocyclic or fused bicyclic. It is preferred that it



When two substituents together with a comonly bound
nitrogen are het, it is understood that the resulting
whedosnergel ic ring is a nitrogen-containing ripPgr/uswongss79

as aziridine, azetidine, azole, piperidine,

pi perazine, norphiline, pyry18e, pyrazole, thiazole,
oxazol e, pyridine, pyrimdine, isoxazole, and the
i ke, wherein such het may be unsubstituted or

. substityted as h &R
is m?rlwct%?llcné}lorgﬂ\(e&rtpg ref%r?%d c;ﬁéoaér ?l%glﬁ is t?cl %gﬁgl 6rlscfy§/:|ohexyl. Most
preférablg) ¢ycatkgs cmlm'iexyle Theldyclealkylogrhep masebesfwb'csatwre@,d or partially

unsa:t'lt:r'agﬁ%g ﬁqtho&gh qﬂ? BW@ tgﬁgﬁ fgfyﬂ%t&%seﬁlg hr}llsadserﬁ%é' ﬂgllseun it excludes o

aryl gitoags., The pyaigaity) griosipp nay\te, unsubstityted os eabstitutgd with any of the

db hed - d
o PG, CECL Yy, AR
Substigaits (Bat Gtlitatey tThasplokt\df tHeamiblegul@-abtbssiancgllcwverbionanabcarknown to

I .

R A [T O P
Tod&y Moh20py.| 1482185 (1 6@7)| @arb’cEBuﬁ'd@aodlbl_l aad Mypks g1 BhgrmeaRede/ol. 7, p.
S T LA
subswh,relﬁts\flﬁéludelt BT e hRyInvEictCiy clatumbtiey ] mgneunsaiusated, polyunsaturated,
G SR SR o el gy gae or o
Ci-Cs lahdyvgrfaaw f(’f&IC‘f‘gd:yelballaW Ci-a@, kycloalkg athiohds eabstlaltémbyj ghe bt two C,-
MY GO MR T T T M
C,-08 ramypgrotrpe/ )Q@s@b%yb&blkywred ©5FC§WERiaII¢yUWIadh i stdtbsﬁtngedcﬁy one or

ubstltuents ef
two b0 Bk GPURS WBB ek 1 Cr S BV RN HD ErifurSee ato fisatpated or
poly&rﬁb&turé@@ldndts&b@ht dSrﬁb”raﬁ@TeU ch%mt he m)l ecul e across a
i n the

a to,_ tha of .ski|l
Uns AR Borm o iseasn 8 g on ExpsiuaRt < et
Excedlt gs g@s%meahamv an‘y”@ﬂﬂn}é abdok deflnedoaryl, hét8aﬂ<5l5al¢<él9ﬂ7élkynyl or
and Bundgaar

cyoldgbe. (1908 frouEsiiuEa r JeBgEie Ul SUPTRHER Bl Ui fouf, prBterably one,

two b tﬁwéfédbbﬁltﬁembl heldctateiérs theSgiuplcopsistivid dfi ®alo, such as Cl or Br;
substltu s i.ncl [ [

C6- C30 al . Which is, . .
hydrxy; lgwar ﬁgﬂb%ga&l Pl lpwes éﬁ‘)’h‘&éﬁ? mag[i)gos,ubstltuted with any of
the ddﬁ@iltUémtB @leﬂfﬁd’t}ér@nﬁﬁlo{m@i ﬁ?érgmtbleﬁerpﬁlkwn towep tamynbyl lower alkoxy
en is su itute on
sucrbqwsg\oxwrggswcqs(piﬂz jor négh%y %9@5?42le \mﬁ:rb?]s ﬁlu.éorg phenyl or
metfﬁi*?%héﬁyﬂté?ﬂ |GWercine/, Csruch @e b@ﬁzyl %’nlﬂg Wbrt\cgltsrodl{DGNer alkyl, such as
en is substitu
dimeiator Mg BRTsHLSBINOARGH DS TER Jwed Ak Such Ss
ethoXyarfihe Ghtré: \eghedtIciiano ReXak @ carBory MvmlchBHaIWy Cdi]lch @s methoxy
substituted by one or two Cl-C8
carbath S PLEPORDITRPIY £ RAIPEAPARY RV BIET b SR Fh PRT
carb8foyIP AL oME dr W A dpRwan dIk§it daabHhdy!; bebrr #0g badamivadid ester;
Unsubstituted is intended tc? nmean @E tg en I.s thg
amidig; GUINEBE] YEIIRE MefsaPEL B Iener &l %@Mﬂf% (ﬂflﬂm' e
benZdl@ifcHaANEe; %afférrwéi s%rfé(rltyl |0WRr alkgl, lsMén a@hiemwémfaaylkymwammo aryl

or .cy cl oal k e unsubsfituted or i ndepe

sulfoguaﬂng Haloggn gybslyﬁlt%/q)orf Wbstﬁp@p&rﬂgﬂm @ such as cﬁloro Xhenyl

sulfonate; lower alkylsulfinyl; arylsulfinyl; aryl-lower alkylsulfinyl; lower alkylarylsulfinyl; lower
alkanesulfonyl; arylsulfonyl; aryl-lower alkylsulfonyl; lower aryl alkyl; lower alkylarylsulfonyl;
halogen-lower alkylmercapto; halogen-lower alkylsulfonyl; such as trifluoromethane



two or three substituents, selected fromthe group

consisting of: halo, such as O or Br; hydroxy; |ower
wa@bdoglog728uch as Cl- C3 al kyl; | ower al kyl whi chreByS1»87/085579

substituted with any of the substituents defined

herein; |ower al kenyl; |oweriead kynyl; |ower al kanoyl

| ower al koxy, such as nethoxy; aryl, such as phenyl

or naphthyl; substituted aryl, such as fluoro phenyl

alkogﬁp?‘go%t E@n% %P ¥ut?sélvvé«¥é gre%%?he?&ﬁbla éﬁggﬂrbn@w?ﬁg)z)@ha) wherein

R.pasd R akarasyilefumd inereiac suohl asnaraa or asiifuord- myl-ahkrmpkycea alkyl
conB sl 3, e A D S worr

Rg arfd Rﬂ@éﬁ)b,é thaksb@e\dr differérs ang lacepmdgpm'mebmnw loweoaligyl, e. g methyl,

ethylﬁf{fﬂf % * hfj ?%a??epgﬁ%%lw'thl tﬁ@vﬁm} ykﬂrmcaa@g% rE'gac ra

hetetb%?cﬂifc rnng&idihdim’wg a glt@ged héerorlngmtdo andmpﬂamﬂlky ;onewrtwo additional

| kyl thio; f
netetodi Gidins anpazoT e Betaranseling S edeGpvasa sufur (e
piperdeibhl, aﬁraﬁﬁylhwbvesuikf/lamp’érazmyll pyoidii, maplyathibphenyl, thlzzolyl
Ituted. a

ST S T

subsﬂiull%d With Bhynofl the aubydtisuants defined auéyélndb@\aer al kyl sul finyl ;

r aIkIar sulfl nesul f onyl ;
prefeqay dif PosrpentErd PPyl il o Re g ngpgpaenty
unsudbtituied erV@éut%JnK&écﬂlbwlowl' aleyty aryl, ah,anlamaerandypnamoxy lower

card ke 415y SHEE A RS 2008 T 285" PPt b SREETgTT 16

As défine@nepéia st asn “IoWEr%ﬂkyﬂnWhéru bsdd aluhedr inrc@enbafatiohgerefers to alkyl

TN S A MR

as de¥irletiiHeraingsoveet hyl - phenyl urea; al kyl carbam c ac:ld

ester or ch as et hyl - N- phen carba
The farm. KRB alkenylnErars 1o 2 AKCRH b et W CBBOTZ-& SAbRRAROrRE. An
alkersli 5#0@ §9h h@au@caﬂb@l grad@p@ﬂduamglau Id'd,st biesesrbehdsytbonalogble bond. As

defined @e&.rétngﬁw gglu Lgpsrgtou?%/cjoorgsuhé tq?é? ép%%@tqtr{tlg {jfzﬁlqbed herein.

The E&BbRcHILBE d@umetbbaa@mabebteafeeme"ngaro/ttwmoambncmbme g&;Heyalkenyl
ato e rom

aroubin ISR el BTGNS ChEP AR B TP SR AP

preférﬁblg one BhBehaatbin! douBlrsdatinyhe a"Ké‘ﬁ?lrgroup may be straight chained or

e e et b Lo OBt Y RAEN ey, 2ot

1-prépeniim daz@adien)l Andvires ket fmehwéfefr@@wkbhﬂ gli'dn.rpgs rémerlye
substituted with anéBof t he substituents

The tegmelonenalunylpRguerd BETRIn FRICSHE R H%H%C%nqﬁwng 2-6 carbon

aton8Y Rroakyry| groap s &hydro€Hrey @$0t§p" Eontd1Ring ab kast cbr}é carbon carbon triple
unsubstituted or are subst L? Bt ed

b
pondrShe GRERRT CaIPRY iR, Sorstay bf Brieen:aay B aibym At of the atkyny

grouf'S Re€ prefdrieddboEe %lkynf?‘droup%éntalmﬂ%r 2-caFBdd,cartidv trip@d¥nds and
or nitro. As defined herei "| ower

n
morepigferaRlk ana FaIveNATHR tHRIRBPA%: bR a'iwf' SFLPy 'Basélowlfa'ght chained
or brS@(FHe@' Hxathplesin@add ey OfBropyhe, Zibﬂ@)bk/m@lfﬂbﬂtyﬁ}ﬂyﬂbatynyl and the

branched or straight-chained, and is as defined
like. Hhedrafgged @lkynyl group is ethynyl
As used herein, the term "aryl alkyl" refers to a aryl group connected to the main chain by a

bridging alkylene group. Examples include benzyl, phenethyl, naphthylmethyl, and the like.



The term "l ower al kenyl" refers to a al kenyl group

whi ch contains 2-6 carbon atons. An al kenyl group is
w@2dvgdsas@r byl group containing at | east one PCT/US2007/085579

car bon-carbon doubl e bond. As defined herein, it my

be unsubstituted or substitutzed with the substituents

descri bed herein. The carbon-carbon doubl e bonds may

be between any two carbon atons of the al kenyl group.

e e ) Bk SRy G AR S e
conn@@t@@'t@tH@Q’ﬁdrn c“ﬁbm WI¥WI|nwlmdwub.e strai ght chai ned

The t?—"ﬁr"é'iﬁg% oqt%ﬁﬁ%ﬁ%%dg%§ (he9§ %mgln%?%éfiggre%qg WA fain chain
throughRy @rréw;rrélne gloup: t&rtaafbrmw:ru@mretmﬂenweethmbeerpﬁr ehc theditte.

As uistierbiy ol UpRFEAIRERox PR A PP oAl ey o283 the

carb&ﬁét{éﬁ{é is ?épﬂéﬁéd KA @ERYgRp. gmarp Ogyreugindy be drdent giranepof the
contal nt n

t {
endsTaten s RSUNBRPHO 1 TIEEIeEGEm iRy BRATBRIE g 15 Dot
2prc§p§h@9n1—%t”6ﬁ§h@fll altnheh@hr&eynyl group. It is preferred

hat’ t'he al kyn cont a or 2 carb
The termys OB BT icE 1R B PR eABeg MR CAMRGIE L2 b fain chain by
an owgleala@orhmlzslam e |r¢3ld@éﬂﬁéthliy3'émdiﬁ)én@ﬂwésﬁk@al ght chai ned
br anched | es include

[, 1- I :

The @:rpr"wwoallﬂrb@{e};ﬁm an Qkﬂlﬁr%ﬂr |as gﬁﬁnq%léergr p%nnryeﬁeg to the main
charrPB)ﬁ‘E%Uff@datéﬂnkmrnp&rs%@udesth%h’féfﬁwl(or rASrcESte tndtByIRitloethyl
he term' arg al kyl" refers to a aryl group connected

(merP@PtPﬁé‘YHﬁﬁ'\ﬁ“ @l by a Dbridging al kyl ene group.

The ffATRIVRS chibalkede d?%g m PRRE HT¥ls, to AARIKORYEdMBdAY broup, where
and the |ike. WO 2008 67288@PCT/ US20

7/.08
the arraehrpraetfterﬂrearagrgnaruﬁr&*grpusa% @hghgrou %S)hr%&?mpé%ﬂg“de
metr%'strb%ﬂuahbﬁj@érsort afd méame group -connected to the

mai n chal n [ Kk oup. The term .
bt a g L e Ao T e
ketoRl Oél’déhpaﬂed&%r& & dcitPddrbtives r@I’nﬂarlyl |$”(©)J@¥ﬂera tpaesyOa 6eup.

grooup. npl es i nclude neth hen eth en
As Ubb@hbrpice the (REm SNOH BT e PHEBRCT YT ab T bEREy o the sulfur
aton. ej\/ﬁéﬁ rEQ hdrP8@)r 21904 wisdiar B 11 the8(Ohr i919D); @hdtwWien r = O, then
carbon atons is replaced by a c=0 gr oup. The C=0 gr oup
S(O¥i8She present at one of the ends of the substituent
The gé’ rml '@o't, g u@b&iﬂér%rrpfas‘baﬂ o'ﬂBld%hbf trorElSﬁéll@}l s, é. @C|Odd§ refers to zero
ornmyl’, “acetyl, ~ 2-propanoyl g noy| he W to th
carbpn R@mSTh'B“tSer(Fn'Cala%ﬁW' P@@QPéh&ttéhea ryhg WP *?‘%ﬂﬁ’ﬁ girectly to the
mairP&din&sl) behat fl*\er&r@%@F@S@Iﬂyiénb@?odﬁibrmgﬂgﬂﬂh@ ndin cAdin to an aryl
oxygeh atom anp es include methoxy, ethoxy and the
groupi ke. The term "l ower thioalky!" refers to an al kyl

The %rﬁM?CH?? "%fdaﬂ%?i d@ﬁrﬁrﬁcbrnof &rarg’é@@r&;b Q. t(lmerzmloa C7Cd?alb§|kyl
ur atom n&_\is i ncl ude t hi omet h

referrsée o0 et Koy prersﬁr\td Joi OF 0 Regreupthat é?fﬁ#f 1a§raaft>%at°ms
(CH' i ke. The term "l ower carbal koxy" or synonymthereto

tYers to an al kox carbonyl group, whe
The term "(CHz)o.s-(CH)o-1, (arylx 2", inthe defrnrtron of Ry and R12, is intended to mean one

of the following (CHy)qs-aryl, aryl, -CH(aryl), or (CH2)1.s (CH) (aryl)..

As used herein, the variable "n" refers to number of substitutents on the pyrrolidinyl
(tetrahydropyrrolyl) ring. The term "n" is defined as 0-7 and it determines the number of Q
substituents on the pyrrolidinyl (tetrahydro-pyrrolyl) ring. Q can only be present at the 2, 3, 4
or 5 positions of the pyrrolidinyl ring, i.e., at the carbon atoms of the pyrrolidinyl ring. Except



the attachnment to the main chain is through the aryl

group (C(O). Exanples include nethoxy carbonyl,
wetbdwexy728@r bonyl and the like. It is to be undeewUSDA7/085579

that the termnology C(O refers to a -C=0 group,

whether it be ketone, aldelmglre or acid or acid

derivative. Simlarly, S(O refers to a -S=0 group. As

used herein, the termS(Or refers to the nunber of

oo SR T B 4o, B30 i e

satuf«@ﬂéiﬁaﬁd &adh, ofltHthi'ﬂ n}a$(lﬁ)/é ft\{vﬁ §t5i9st|ird”e®tst teersoh C(Whenasisu;s ¢ekn each of
erein, rt, of ‘a definiti

the qagboroma el Bordsd el Sethiae Berdine Caph R ey 65 1 ame or

dlffep’HnY | H?{v&dtr wlﬁﬁm‘s &, hisdn %ﬁtﬁof&hy lse@srrmu%;ibﬁe éur}]bsﬁheénts is H, and the
direc 0 the in chai t ot

othethiecars Gy yLTHD b D 32015 QIaIFRISHtn oAl WERATS Buhgh two of the

poss?dlé/ bubsﬁifd@éﬂis ard8, Aref thie'ofKeriZy @ afe mdépdhﬂéhtlm skefiefmetiinerein.

WhePar s e Toreg ol s saaf ppsd %Lmtggﬁﬁ dﬁéf@gﬁ%%@”gﬂ are Q

|nde§érﬂiéﬁtl3t B@Beﬁ%ﬂtr@rélﬁ vHere alidonthah e5tB of (h@hl%)/én 6o£me substituents

th
are Hygandthe sifs” Rrse Sre-Oiandelines %fs'wm\ﬂhefgﬂés £ héi hp of e seven
possft% L Qdti@nf 512 ]ar@i'tﬂg )‘é;}manﬂﬂé’ﬂ arte ;I]-CI'W&EN n)ig 1 Othel(l chiy)ohetf the
used herein e

sevebponhsobituet b oo i erigincefaraigr FRRI gD r < O 4 seven of

the @bgﬁmaﬁy@r&gyrrol yl) ri ng The term"n" is defined as
it determ nes the number of Cg) [gubstltu nts on

tis orke Wef%‘l’qdd*ihﬁ%a‘(‘t‘gt‘?eaﬂy%}\bét'tﬁ?'?tﬁ6“%}’ £ SgmegT day may be

diffefipty be present at the 2, or 5 positions of the
yrrolidinyl r I.e. h
e@}r\eoqlwai fﬁ% i -:1{]?& fo:ggcggmu% ﬁit@ggr{?g%gg%}t%gls preparap ions, this is

mter’a@ar/téﬁ%gﬁysg&%ﬁ e cofdolifd, sﬁ@l@ﬂﬂbrﬂr@ﬁé\ﬂfea?pr&bﬂbtn@@%alt and the

| ow for one substitution, eac f other carbon atons
like. are saturated and each of them may have two

SubghptiseNare IkBRIsE @ pNatRTacButically acdebRibleesittt titdreof, i
carbon atons are bonded with Q as defined herein. Ea h

corrqgPARYING EAqeRTatas, fiasigreoispmens, eFRNtoms(Re (RHoMGgse S Well 8s &)

corrééﬁ%ﬁdlﬁ?‘ @ry@.fal %@lfl@@%ﬁé P apsvdlisclssdsddniptRints whéré'breééld eg.,
five are Q which can be the same or

solvaies, fheyfi@tﬁs a%wq'mwphwwcmaiesd'%cOsteﬁéhefffwo of the

POSRE BlRiseHdshgd b‘itéWFAéP iAhBitoH co@ﬁ'tfbuhb@o Bé BRIpidyed Qiepér&is upon
i ndependent |y defi ned herei

Several aRoB ARG e Eish SR NEIE STHERSEYRINY 8 P SoRgiiamhOng treated,

the r%‘c?e SE4TRiRE@AtioR! erHe IAPﬂQﬂBl&ﬂ@@mprn@&rd@é hdlrﬁﬁush@r'éﬂlblv .any route
Wiere nis 3, then four of the sevenﬂ?os&

inclugingaraltyu egresterally ee.g;, "HFﬂPe('P?é‘ea%éWat’ 'yaF‘éfaE’QUégu'a”V

subd@n?efn‘eeﬁgy hﬁ?&ﬁbtﬂora‘fwed? rBcthffy, or eﬁt'éﬁa"ﬂ%t W?ef@rfabtyhﬁ\eslﬁpﬁﬁhlbltor
possi bl e substituent are e remainder. ar

comppisd 'ﬁaﬂ@'nlSteﬂeH&ﬁa'UnP';?f%ﬁ y f adaly desageof 66@9.%9/59 body weight
or, f&qgﬁét 'rl]érlb'grrﬁrlrﬂ\ﬁeé?asglg rc]jtogﬁgé 8MB0-5de0, pefrddly 50028/008 mg. A
preferred oral daily dosage is 1-75 mg/kg body weight or, for most larger primates, a daily
dosage of 10-2,000 mg, administered as a single dose or divided into multiple doses, such
as twice daily dosing.

Usually, a small dose is administered initially and the dosage is gradually increased

until the optimal dosage for the host under treatment is determined. The upper limit of



the substituents are H It is to be understood that

each of the Q substituents may be the sane or they may
wheoosdsf2Ber ent. Where the plural formis used POT/US2007/085579

conmpounds, salts, pharmaceutical preparations, this is

i ntended to nean al so a singige conpound, single

phar maceuti cal preparation, salt and the |ike.

Conprised are |ikewi se the pharnmaceutically acceptable

s ol G555 0 Yo RSB i e gt o

treattdhe correspondi ng crystal nodifications of above

di scl osed conmpound er resent, e.d,, ., sojvates, .
ny BPsAGEC R B A e Uetea he e GaibaficB gt gbeupiant and
gencFAhPSiEicoRJIOS afe htie, Arithe nEdonte desisuuy genéralijdoses will
enpl oyed depends ug@q_\o sevgr al fac(iﬂ%r.s i ncl udi r]ﬁ tlae.I
be fragsabout H:Meiay e a8a ORMEEIERT PG I BEIEH YRR daily
admiPitrafod.r eated, the node of adm nistration. The | AP
i nhi bitor conpound can be adm ni stered by any route
including orally, parenterally, e.g., intraperitonea
In orlel 3spettthé preBALIVeNtioh PidVBESS bbrabingtiorsedmaprisangeousl y,
intratunorally, or rectally, or enterally. Preferably,
(a) 4 bEmpAMdi dtabrairigate forerupuind is admini stered orally,
preferably at a dail % dosage 0(5 1- 300 ng/ kg body
wei ght or, for nost |targgr prjjmates, a daily dosage
of 50-5,000, prgfer y 5—3 R, A preferred
oral daily dosage Ns 1315 kg body weig or, for
nost | arger prinmates, dai IRy dosage of 10-2,000 ny,
adm ni stered as a €ingle dosé or divided into nultiple
whedipses, such as twice daily dosing. Usually, a small
dose is adm nistered initially and the dosage is
Ryrisiu@h-Cyalkylc® eGsrdieenyl foidsalkpy! ebpb-%cwf‘deﬁbﬁ whidyarghe
ho ‘ s determ ned. The upper limt of
Do sl BEaIRAed 8 o8 o 0 18 dosage is that
R, Bis €¢-Caatk i deCafikengt £1dhdkgrayh ob€;-Cedcgcloalkg avhigh arei al
for the hqst bein treated. Dosage regi nens nust be
ti t%&y%ﬂ'tlﬁséf)ﬁ%u%gw?‘{;m ar indication, the age, weight
RANEH, AOeIE, RIVSIaRG] CLRNSkEnAIC L IdRyPatiERtor and
the response desired but generally doses will be from
RalzodtR 1 hgetived avwith the ritvogen, 5@6h abeting, as needed i n
single or nultiple ' adm ni stration. In one

Zdis pb cPH ﬁéCbr‘é'ééL@Fgﬁé%%/Q'i $iprdvrleHia conbinati on

I%gsn‘%ﬁ-lcf ,«!sprgig h{ S‘r) brgn&%gpaw%1%1%9R%ﬂ%1t@16£l9§r{w lo‘? -&;—b%ocycloalkyl;
-(CHy)1.6-Z1; -(CH2)os-arylphenyl; and -(CH,)o.s-het, wherein alkyi, cycloalkyl and
phenyl are unsubstituted or substituted;

Z, is -N(Rg)-C(0O)-C4-Croalkyl; -N(Rg)-C(O)-(CH>)1.6-C3-Crcycloalkyl; -N(Rg)-C(O)-(CHz)o.s-
phenyl; -N(Re)-C(O)-(CH,)1.s-het; -C(O)-N(Ro)(R10); -C(O)-O-C4-C1oalkyl; -C(O)-O-
(CHy)1.6-C3-C;cycloalkyl; -C(0)-O-(CHy)o6-phenyl; -C(0)-O-(CHz)1.6-het; -O-C(0)-Cs-
Coalkyl; -O-C(0)-(CHy)1.6-C3-Ccycloalkyl; -O-C(O)-(CHz)o.s-phenyl; -O-C(O)-(CHy)s.
e-het, wherein alkyl, cycloalkyl and phenyl are unsubstituted or substituted;

het is a 5- to 7-membered heterocyclic ring containing 1-4 heteroatoms selected from N,
O and S, or an 8- to 12-membered fused ring system including at least one 5- to
7-membered heterocyclic ring containing 1, 2 or 3 heteroatoms selected from N, O



H RNURS (I) R OR4 wherein R is H Cl-Cal kyl;

C, - A4al kenyl ; Cl1-C4al kynyl or C3-Cl0Ocycl oal kyl whi ch
w@e@s/osmsubsti tuted or substituted; R2 is H,  PCT/US2007/085579

Cl- G4al kyl; Ci1-C4al kenyl; Cl1-C4al kynyl or

C3- Cl10cycl oal kyl which are -amsubstituted or

substituted; R3 is H -CF3; -C2F5; Cl-C4al kyl;

Cl- C4al kenyl ; Ci-C4al kynyl; -CH2-Z, or R2 and R3,

t oge E v@"lcht th}?@cyc'hggég %?&%&I?&g]s%ﬁg%t%ﬁms%qﬂé_eds ﬂfqbgtltuted on

Cl a(.‘aéisbm at @ittbgér atomanched al kyl ; Cl- Cl6al kenyl ;

Cl- Cl6al kynyl ; or -C3-ClOcycl oal kyI ;- (CH2) 1- 6-Zl;

Rs(iEHZ)@Hﬁ @Fyl—@ﬂrbﬁyﬂ or -@HeCl; (CH2) 0. 6- het, wherein

cIo | and . Rphe r ubstit ut r
G atite aletrchndensOpdl] Ol epted Cetotragait -Ehalece
- N(de cl&l@l -(@HQ) JLpter@Bwhémie hirgll kydicalkyl and phenyl are unsubstituted
-N(R8 'é) ) 0- 6- phenyl ;
-N(%e‘}’ f(‘b}a)l-e-het; -C( O - N(R9) (R10) ;

FEQ%% 12(5'(9%%&%{[7\@1)/0 %3\"? ;R)f_o&w&ef;o(w) 0_6- phenyl ;

RsG& Q) €O faH&); - gy, €OCCEYYoalklt -CHRlKY-Crcycloalkyl; -Ci-Choalkyl-

: O%@(C%@Sé%ﬂ’&ﬁg I %ﬁy dHp«CHY(Gidy)14-phenyl):;

Wne(@Hno@thvdhenw»chwnwLC@)ct:meawl (©)Y0BYhsCi t:»ktye%alkyl

O B Ohienaalieni A CHeb SR B Gt a8t SHORC iy +-fet, o
F%qgﬁ%su?ue@lna 3mind atid; WEE‘;%W@Q_/JI ﬁgclfnél §H’e$| F4Rd ?rP/I

I’nc I'ng at | east onée ere hetef ocyc

r i ragbstituents arengnsupstituted o skestityteet ons sel ected from N,
Lﬂ WD 2008/ 067280 qu/US2007/085579 -20 and S, which

8RO RAMN 1B SRyl used ring systemis
unsubstituted or substi Ryt ed on a carbon or nitrogen
atom R8 is H -BM3; >CF3 or -CH2Cl; R9 and
R10 are each i ndeperd y (Bla nCl al kyI

C3- Crcycl oal kyl ; . 6-C3- Crcycl oa m/l

-(CH2) 0. 6- phenyl al kyl, cycl oal kyl and phenyl
are unsubsti tut ed Xor sub@b)nrm@d—or R9 and R10,
together with the nitrogen, formhet; R5 iss H
wberenOal kyl ; aryl; phenyl; C3-Cr7cycl oaI kyl ;

-( . 6- C3- C7cyc| oal kyl ; -Ci1-Cl0al kyl - aryl;

' 6- C3- C7cycl oal kyl - (CH2) 0_6- phenyl ;

(Q@)&d_gpﬁ- ((CH2) 1- 4- phenyl ) 2i

Ra and Rb are independently an O, S or N atom or C,.Cgalkyl, wherein one or more

of the carbon atoms in the alkyl chain may be replaced by a heteroatom selected
from O, S or N, and where the alkyl may be unsubstituted or substituted;

Rd is selected from:
(a) —Re-Q- (Rf)y(Rg)q; or
(b) Ary—D-Ar,; or
(¢) Ar—D-Ary;
Rc is H or Rc and Rd may together form a cycloalkyl or het, where if Rd and Rc form
a cycloalkyl or het, Rs is attached to the formed ring at a C or N atom;
p and g are independently O or 1;
Re is C,.Csalkyl or alkylidene, and Re which may be unsubstituted or substituted;



-(CH2) 0_6- CH( phenyl ) 2; -indanyl; -C(O) -Cl-Cl0al kyl;
-C(O-(CH2)1. 6-C3-Crcycl oal kyl ;

WO 8(8pe12€H2) 0_6- phenyl ; - (CH2) 0_6- C( O - phenyl ; PCT/US2007/085579
-(CH2)0_6-het; -C(O-(CH2)1 6-het, or R5 is a residue
of an am no acid, wherein the.alkyl, cycloal kyl,
phenyl and aryl substituents are unsubstituted or
substituted; Uis a as shown in structure (I11): R7 R6

R7' (Ra)n-R ( X (Rb)n-Rd wherein n = 0-5;

X is& ?:}5' &%QSR&J‘ %’@)ERb are i ndependently an 0, S or

N atb Rmé?{d @Qa@a{bﬁmhtﬁd\ém?hedﬁmim aryl ochied; of the

carbon atons in e . a ' d~b

het oRbaFOABEF BBt bHIRT RG] RSP 1 Gitro iy g g Han -OF: -
al Ikyl t rrégc%:l;xwa ub(mﬁio!aigobyeyclwgﬁt-uwr@% -dryl; plsenyl; aryl; phenyl-
sel ecte rom - Re-

Ar 1- D- APbeny~(GHd ) bl At ?@110?(%&%&(&3%) Ria);

t oget heLN{RANRA); cg.¢d1pa$(ig¢LR Qr-Sh®Y,: R1\(vhe(@e 24N‘R Rl 2 2N R8(O)2- Ryz;

;gmeda,sic ;lcgg}kgyerygpg [()6:.3?? | a@@ kéif:gl?ngrem aﬁqbl cycloalkyl, het

i ndependagtaky afe Msuibstltﬁl@dlo‘ﬁ s(BstitiRad: kB0, e Cadlkyl] iStBIGa,
and Re which may @%@ﬁé&'t”t ed or substituted; WO

2008/067528'631‘9@"73/059 .21 Qis N 0, S, S(O

or SRQ)ahd F@Fforn@ﬁdmg‘fsele@fe@ fedab Aét druirﬁdam unsubsti t ut ed
ar yl or het

_ B1is €9l fP) or@L(g%&g{e%fgg%& elnrédsﬁ%- - nt k YS&%N, where rn is 0-

O Cl- C gah @Hloaxolé%%%%l@lﬂ%@éblkw alkylene or arylene may be

-0 (CH2) 0 6 phen hen hen

(CH2) 1 ugsy@tltute@r(wgtff é—ton B ,ere ha&g@,‘ug K7k, -0-Ci-Cealkyl, -
C(O-N - R12 -S-R1 -

) S( O) 2|s ?Fih?%?eé):% E\Ii%s%l)zé C57al)ky| ur?gu?sétute%fér?ubth’lt;Jt’ed) aryl; -O(C..
C,cycloalkyl) (unsubstituted or substituted); C(O)-C+o-Coalkyl; C(O)-Co-
Csoalkyl-aryl; C-0-C4-Cypalkyl; C-O-Co-Croalkyl-aryl or SO2-C1o-Cio-alkyl; SO--
(Co-Cro-alkylaryl); |

Rs, R;, R's and R’y are each independently H; -C4-Cioalkyl; -C4-C1oalkoxy; aryl-C,-
Croalkoxy; -OH; -O-C4-Cyalkyl; -(CH,)o.s-Cs-Crcycloalkyl; -O-(CHg)os-aryl; phenyl;
-(CH,)1.e-het; -O-(CH,)16-het; -ORyy; -C(0)-Ry11; =C(O)-N(R11)(R12); -N(R11)(R12); -S-
R11; -S(0)-R11; -8(0)2-Ry4; -S(0)2-NR11R12; -NR11-S(0)2- Rz, wherein alkyl,
cycloalkyl and aryl are unsubstituted or substituted; and Re, R7, R's and R’7 can be
united to form a ring system; and

R, and Ry, are independently H; C4-Cyoalkyl; -(CHz)o.e-C3-Crcycloalkyl; -(CHz)o.6-
(CH)o.1(aryl)s.o; -C(0)-C4-Cyoalkyt; -C(O)-(CHa)1.6-C5-Crcycloalkyl; -C(0)-O-(CHy)o-
s-aryl; -C(0)-(CHy)o.e-O-fluorenyl; -C(O)-NH-(CH,)o.-aryl; -C(O)-(CHz)o.s-aryl;
-C(0)-(CHy,)16-het; -C(S)-C4-Cioalkyl; -C(S)-(CHz)1.6-C3-Crcycloalkyl; -C(S)-O-
(CHy)o.e-aryl; -C(S)-(CHz)o.s-O-fluorenyl; -C(S)-NH-(CHy)o6-aryi; -C(S)-(CHz)o6-
aryl; -C(S)-(CH,)16-het, wherein alkyl, cycloalkyl and aryl are unsubstituted or
substituted, or

R,; and Ry, are a substituent that facilitates transport of the molecule across a cell

. membrane, or
Rq1 and Ry, together with the nitrogen atom, form het,



S-C1-C, Qal kyl ; aryl -C1-C4al kyl; het-C, - C4al kyl
wherei n al kyl, cycloal kyl, het and aryl are

waoin@ast2ed ut ed or substituted; -S02_C, _Cal kyl PCT/US2007/085579
-S02_C, _ C2al kyl phenyl; -O Cl-C4al kyl, or Rg and Rf
forma ring selected fromhe&2or aryl; and Dis -CO;
-(O-or C _Cralkylene or arylene; -CF2-; - O-' -or
S(Onr, where rn is 0- 2; 1,3dioaxol ane;
C _C7
unsubl elﬁ%( httrg;algv\‘g% @r{ﬁ/ {) %11 ah%ﬂ Iienr%a?Be%E¥ub%ﬂﬁjtéﬂa¥r Qﬁ)stltuted
hal ogensby m or-rﬁ}eréxumaumis select&d m:n'OBaCh@ylkylohalom OH, -O-C;-
or Dis aN i.s H C,_Cral kyl .
(unsubst?etad‘t GGk f¥d); aryl: -QCL_
C7cycsiubeﬂltktpld)cy(:lualkyllssbstttu&r&shb&1sanbst’m aretsebjtituted by one or more

2D o suiphfiey kt%'sgegega h aﬂckc,??lnll&(&? ¥ X alky!; halogen Ok, 0C:-

SCe- C10- @h@(-yal 830,:C+8BQHor (-CE, @hO- al Ky aryl) R6, R7,

?Cg %@ gﬁké)g&hggﬁ%?g@iiop I%e ﬁ%{;ﬁﬁ'}é s%pt%d% oEHeké’r more
- O Cl1- Cldiistityients sk Groba 'og.‘én:)hydy k®1I-C4a|kyI C1-C4alkoxy; nitro;
-0 (CH2) ,-r : nyl . 16h
-O(M)'%”g'ﬁ' c%*@a}k %;? N(R)(R12)
hdinBdduticKih2a t%ble@alt the%&? rRll -S( O 2-R1,

oren O 2- N%%lczcep s - 2, wherein al kyI

a cogpoliahbidpimalada aryl are unsubstltut ed or substitut ed;
and R6, R7, R6 and R 7 can be wunited to forma ring
system and Rl1l and R12 are independently H,
Cl- Cl0al kyl; -(CH2)0_6-C3-Crcy |(ﬁl)L kyI -(CH2) 0. 6-

(CHO_ 1(ary|)1_;2| -C(O -61-
-C(O - (CH2) 1. 6- £3- CRtycl galk | ; 9 IS}(CHZ) )

6- aryl ren
C(O%l NH-(C?&BO 6ilar yl l C(O) (CH2)O_6 aryl ;
-C(O-(CH2) 1. RB-heb; -QRS)-C, -Cloal kyl ;
-C(S)-(CH2) 1. 6- C3- Crcycl oaI kyI ; -C(9)-0
or pi{abiMayeutisaly 3dceptableSalté @z df, 6- O- f | uor enyl ;
her S)-NH (CH2)0_6-aryl; -C(S)-(CH2)0.6- aryl;
WheTe( S) - (CH2) 1-, , ~het, “wherein al kyl, cycloai kyl and
mrlyh @r-@‘;léﬂ@w@m é“i&gl %-C‘g%ﬁ;’"drms@m CWOM Vﬂﬂd’\ Rl&ay be

are a substituent that facilitates transport of the
nol WEyPHiteler 05 substitéed:  menbrane, or R11 and R12,

N s e o

suhstsubstéuted cosutititided! R12 nay be unsubstltut ed or

substituted by one or re s bst ent cted from
Rt th BEh IG5 G R, Cock ket R GRS

R> an%%;;??a%%h%ge%er vﬂﬁ?’the nitrogen atom to which they are attached, form a
heterocyclic ring, which alkyl, alkenyl, alkynyl or het ring may be unsubstituted or
substituted;

Zis H, OH, F, Cl, CH;, CH,CI, CH.F or CH,OH,;

R4 is Co.10 alkyl, Co.10 alkenyl, Co.10 alkynyl, C3-C1o cycloalkyl, wherein the Cq.1 alkyl, or
cycloalkyl group is unsubstituted or substituted,

A is het, which may be substituted or unsubstituted;



substituted cycl oal kyl substituents of R11 and R12 are
substituted by one or nore substituents selected from
W@ 200608 al kene; Cl- C6al kyl ; hal ogen; OH;, - O B1F/US2007/085579
Céal kyl ; -S-Cl-C6al kyl or -CF3; and substituted phenyl

or aryl of R11 and R12 are sppstituted by one or nore
substituents sel ected from hal ogen; hydroxy;

Cl- C4al kyl ; Cil-C4al koxy; nitro; -CN;

C O
SR S TS B S, O CaSraton 00
conpuangl, S{Ofral,At, alkyh O @).Co- mawlélkﬁlo(% CN abyl8k@lor S(O)r Co-
3R i APPSR PSR § BB
rquOCg gbkynyl or C3-Cl10 cycloal kyl, which Rl may be
unsubstituted or substituted; R2 is H Cl1-C4 al kyl,

A}Zs %uﬂétktﬁiea lor uﬁﬁrb@ﬂtuﬁdd%l}dr un§itestiiubed ycdubatitkiied heltiwbich

Fﬁg‘%g%?de’&‘zi °8|?1£9|a” %% hgﬁr' @H&% oy m%%é%%ﬁ% EN, N3 or SR
e%uzrs i Eﬁﬂé\ﬂﬂ 13%1-61%‘& |, €0get Qﬁéxy\/\ﬂawﬂc t s, akéiyoq)@no C+-Cro
atomto ey are at ached het er ocy

ri rajkylvieHeh-edbkG1 Gycloalkahary!, aayllan@nb atkyl RelCHq) om@rﬂa()g‘bb het,

un ted

Crath OBy, SRR DR AR Ny PSR ATE

al @@R;1,m)ﬂ@11a$@mM(Rnﬁﬁﬁzﬁm—Nﬁﬁcs 2K§||2 wheseiaiatkyt, igicloalkyl
C0 ; oup is unsubstituted or
su@giﬁlﬁéun%;qsgﬁ%%tﬁ#ﬁtﬁ%ﬁay be substituted or

g DUS? ok Blt48<$ 6\6072008/ 067280 PCT/ US2007/ 085579 -23 D

is Cl-C7

5( bgtis aé(%j l§ S OQFWPCY%? Egter 6I|c ﬁr'%% ﬂélnmg 1'\Alﬁ1éteronng

S( OI) r lakﬁmscééﬁecﬂéd(mbm NG @ @hd SworGh®- ai v atdeythereBedtiDg system that
aryl a
2ol bites Sha g BhT-IEARER TDCHIClR PRSP E PR oRaiiRg 1, 2 0r 3

ri sO, hdtefdring;atoms selected from N, O and S, which het is unsubstituted or
substituted;
R4, and Ry, are independently H, C4-C4, alkyl, (CHy)o.s-C3-C7 cycloalkyl, (CHz)o.6-
(CH)o.1(aryl)1.2,C(0O)-C4-Cyo alkyl, -C(O)-(CH;)1.6-C3-C7 cycloalkyl, -C(O)-O-(CHz)o.
g-aryl, -C(O)-(CHZ)O_G-O—fIuorenyl, C(O)-NH-(CH,)o6-aryl, C(O)-(CHa)o.s-aryl,
C(0)-(CH,)1.6-het, -C(S)-C4-Cyoalkyl, -C(S)-(CH,)1.s-C3-C- cycloalkyl, -C(S)-O-
(CHz)o_g-aryl, -C(8)-(CHy)e.6-O-fluorenyl, C(S)-NH-(CH,)o.6-aryl, -C(S)-(CHy)o.s-aryl
or C(S)-(CHy)1.6-het, C(O)R14, C(O)NR 1Rz, C(O)OR1, S(O)nRy1, S(O)mNR11R 12,
m =1 or 2, C(S)Ry4, C(S)NR1R2, C(S)ORy,, wherein alkyl, cycloalkyl and aryl
are unsubstituted or substituted; or Ry, and Ry, are a substituent that facilitates
transport of the molecule across a cell membrane, or
Ri; and R;, together with the nitrogen atom form het,
wherein
the alkyl substituents of Ry and Ry, may be unsubstituted or substituted by one
or more substituents selected from C;-C alkyl, halogen, OH, O-C,-Cg alkyl,
-S-C4-Cs alkyl, CF3or NRy1R12;

substituted cycloalkyl substituents of Ry, and Ry, are substituted by one or more
substituents selected from a C,-C,q alkene; C;-Cq alkyl; halogen; OH; O-C;-
Cs alkyl; S-C4-Cg alkyl,CF3; or NRy1Ry2and



A, iIs a substituted or unsubstituted aryl or

unsubstituted or substituted het which substituents
wonoanyi2zsend het are hal o, al kyl, | ower al koxypCMBSHRE7/085579

CN, NO2 or SR5; each Qis independently H, Cl1-C10

al kyl, C1-C10 al koxy, aryl .Gk Cl10 al koxy, OH, OC -CO0

al kyl, (CH2)0-6-C3-C7 cycl oal kyl, aryl, aryl Cl-C10

al kyl, O(CH)0 6 aryl, (CH2)1-6 het, het, O (CH2)1-6

Rﬁ?l ﬂﬁ}&n}ed%é)) B%&l&h&%é%rw&%% (a%i%é are substituted by one or more

S( O 2- N( &isk}ifuBh) selavted\iRdr ha(ogka; KydicXy, Cyg aikyh CalGgdlkoxy, nitro,

oS00 U ) BB S BTG SR ety o

m;ﬁsmggp ‘Sg?";; ﬁ-‘l;fdr@gé’r‘?dl\dl'nﬂ)’é hgd‘rgg@*ﬁ, mcsvae;rdlm at]:ylﬂadyl_abweoalkyflg

f usea VARG PEpuRalivAlower Al gé@%_hg_(@-&’t GO NRe and
WERBBFLRS %SRS SO RS ol el iy v

i s hydouipdowenalied, lowersalkeryl, tawerdikynidl bowen @lkenoyl dpwer alkoxy, aryl,

[ . Cl-C - C3-Ct .
cy ST BT R iy gt et Ul et S adicl oy glanoyt, amino
al hower allkoxD) ritfCHYpne, ayase Owee pikyloadrkyky, lower carbalkoxy, lower
- - - - - - I
q _aRl&lé %&%}/gf@&eg P@{I%‘(a%&%ﬁé}%gfépg??? 3r! M RE&GIWer alky!
C( Cprh{aGidR), lovéerladkty) carbamB)c-atld &témakydino, guanidine, ureido, mercapto,
E g&;&%ﬁ%?%ﬁy?h@%%@an%;%g'_f@ganigt]é,ﬁggﬁé%%lf’onamide, sulfonate,
C( SuKatiy (oGP piByloaeyt sulfona®ids) halopey) sulBstitited arybsulfonate, lower
S L ST TSI BT v
( %l)WRulfﬁM,armm_ 1 arylHoiwer elkyisalfdnyl, Jovesrcind @ikl lowgnd
aryl, ..ar u ' o 2
ar SRt RabborhieRy A piteSiptd, aftBendbudh Bl
nolphospr®nadiRis©)(@H)s| hydrexyioaaealkory frbspheryl Rii-lower
to | { j t f ; ' h
al BTSSRt NGO RIRR T s S apbamc e e e
or cattastatésioretlRaR.0ne or nore substituents sel ected

V\}‘hr peaCL €10 al kyl, hal ogen, OH, O Cl-C6 al kyl,
89N cs al kyl, CF3 or NR11R12; substituted cycl oal kyl
suRsand Rareas befthéRsamadr Rifferent eand atesindepaneigntyHomdowsr alkyl, or

EEC N OB U T B R B2 S bRyt

al kyl caift@ningra fifRideR1etenodny\@topGOB1dI6 AR 8ptionally contain one or two

A T T R
heterocyclic ring may be unsubstituted or substituted with lower alkyl, halo, lower
alkenyl, lower alkynyl, hydroxy, lower alkoxy, nitro, amino, lower alkyl, amino,
diloweralkyl amino, cyano, carboxy, lower carbalkoxy, formyl, lower alkanoyl,
oxo, carbarmoyl, N-lower or N,N-dilower alkyl carbamoyl, mercapto, or lower
alkylthio; and

Re, R10 and Ry are independently hydrogen, lower alkyl, halogen substituted Iowér

alkyl, aryl, aryl lower alkyl, halogen substituted aryl, halogen substituted aryl

lower alkyl.

in combination with one or more of the following:



substituents sel ected from hal ogen, hydroxy, Cl-C4
al kyl, Cl-C4 al koxy, nitro, CNO C(O) -Cl-C4al kyl and
WEL@B0E28) - C4- al kyl ; R5, R6 and R7 are i ndepenelentub3n07/085579
hydr ogen, |ower alkyl, aryl, aryl |ower alkyl,
cycl oal kyl, or cycloal kyl l.gpger al kyl, C(OR5; S(O R5,
C(OOR5, C(ON R5R6, and the substituents on R, R2,
R3, R4, Q and A and A, groups are independently hal o,
hydr ox k | ower al kenyl, |ower alkynyl,
%ﬂ%ﬁ‘%ﬁ%ﬁﬂﬁ?&r '6&@r al koxy, aryl, aryl lower alkyl,
am no, am no | ower alkyl,Hdil oweral kyl am no, | ower
al kanoyl, am no | ower alkoxy, nitro, cyano, cyano
| ower al kyl, carboxy, | bal koxy, | ower
al kanoyl, aryloyl, |owe al kanoyl , carbanoyl,
N-nmono- or N, N—dllomer 3k carbannyl | ower al kyl
carbam c acid ; i ne, ureido,
mer capto, sul '
sul f onam de, bt p
| oner al kyl, ar f 1 A8 harogen substi tuted
aryl sul fonate, b, SUld i nyl, arylsul finyl;
Mt wer aIkyIaryHﬂhIflnyI
| ower al kyl sul frogy] , | fonyl, aryl-Iower
al kyl sul fonyl, |owerQaryl Jal kyl Iomer
al kyl aryl sul fonyl, hal ogeQy-| ower al kyl ner capt o,
hal ogen- | ower aIkyIsQ ey S cH phosphono (-P(=0) (OH) 2),
hydr oxy- | ower al koxy phosphorfl or di-| ower

al koxyphosphoryl, (R90) NRLOR13, | ower al kyl
I
)

carbanmi c acid ester Ar banat es or - NR8R14, wherein
R8 and R14 can be th g or different and are
i ndependently H or [ower alkyl, or R8 and R14,
or a é4Mapkdeef, With the N atom forma 3- to 8-nenbered
het e oc C|IC ring containing a nitrogen heteroring
(c) doxe) ﬁiray optionally contain one or two
(d) o@&dgmh@nal het erori ng atorrs sel ect ed from nltrogen,
Ii}gen and sul fur, teroc

be
5SS apRRs: B YRPT PR SamTEHER oMy Y aigound () and
comddemar(u) abk&nwbm or @yﬁfab&ié(%ﬁpouhddy may beWHN%yoﬁdHéQMQ,—oxo 2-(6-

|
phenglulitta BB e kel BEN 2 PEIHBITG Brobionamide:”
a: |§aﬂwher asﬁbé@bth@ aiveatigioptovidds F@Mﬁbur@tuorﬁ\b&hﬁlmduwmpound (1a)
a nerc ower
and P0G (b Qorerebisin & FRBERINAIGATRPIRG UBbEEK be  SrpyalS-1-
Cycl&{elﬁyle-{(szQWﬂw@%hkémﬁﬁldzewm] -pguirétidin-1-g1}3Poxo-athyl)-2-

| ower Iogen substituted aryl, hal ogen
methylaRuRq-proplopamy | ower alkyl. in conbination with one

OF |nEDALRh&f aég@@t th® bte@ehtigven{ibh 2083ddicy Rffmaceutical composition

PCT/ US2007/ 08557
comprising compound (l) or (Ia) and compound (ll), doxorubicin or cytarabine. Compound (1)
may be N-[1-cyclohexyl-2-oxo-2-(6-phenethyl-octahydro-pyrrolo[2,3-c]pyridin-1 -yl-ethyl]-2-
methylamino-propionamide and compound (la) may be (S)-N-((S)-1-Cyclohexyl-2-{(S)-2-[4-
(4-fluoro-benzoyl)-thiazol-2-yl]-pyrrolidin-1-yl}-2oxo-ethyl)-2-methylamino-propionamide.

In another aspect the present invention provides a pharmaceutical composition

comprising compound (I) or (la) in combination with a pharmaceutical composition
comprising compound (Il), doxorubicin or cytarabin. Compound (l) may be N-[1-cyclohexyl-2-

oxo-2-(6-phenethyl-octahydro-pyrrolo[2,3-c]pyridin-1-yl-ethyl]-2-methylamino-propionamide



-25- (b) a compound of the forrmula (I1): H NO NN
H3C /~", 0 "9%®80oH (I1) H3ICCOON\CH3 or a salt

wo beseaf2g0 (c) doxorubicin; and (d) cytarabi nepCT/IS2007/085579
anot her aspect the invention provides a conbi nation
conpri sing conmpound (1) and 2econmpound (I11),
doxor ubi cin or cytarabine. Conpound (1) nmay be
N-[I-cycl ohexyl 2- 0x0- 2- ( 6-

and BaTRER Uai Y CBha e Cormed 2 Q4 ik pEhabdifazor2-

yl)- pyrrdﬂmt1-9l}l-2pk@étrﬁjr58 memg)labumpnoprmnammrl si ng conpound

ﬁ%%aw@peptgg@ ﬁég:[]lng%lt?r)g) N QX?é?r%?g/l o2 20(15t ?\re%gthyl Octahydro-
pyrréld[el3od)pyridin-2-y{-6thyH-2- r{mélthﬁlémfrlol:mbplobanmle)drXSI—M(G&)eﬂ -Cclythexyl-2-
rr
(s pafigororsrarubRaRs eyl Fabanes-etypsmefyiaminc
propRinafRiY, ehRarestthe Rnllmg Q)V Pete:amsphar Veearelresisint cell lines expressing
i on .
Mot R a et Loy DTGB P et kG 4t P et Bbinbnt (gpyoruion
and ﬁl_ﬁalc)bﬁ v:trlo and in vivo.
C o x e
Loty e SomesAt R ch - S SRE R ToA o B RO FO R Do
pyrrcggizi 306]Wd-y(-bﬂhlll]-12&ﬁethﬂammo propionamide or (S)-N-((S)-1-Cyclohexyl-2-

(5 £ AT sER ot O R A BV TR Y et 2 DA o

propioRbide) ardt PRCAYE everidesitepiahafstialed vibbiligajnattg eafiecing
the present invention provides a pharnmaceuti cal

resisties 8 P82 conpri si ng conpound (1) or (la) in

Comianwcldhexwztdwoae mugrﬁ bLtaRydrePyROB(Z, :B-@]i)yrldm A-yl-ethyl]-2-
meths E}‘IBI'EIEPn 953“%0%(99)1@ - %) gzz:o)q)é%gg% I@S)% [4C Y4t ﬁ‘uoro -benzoyl)-thiazol-

2- yl]%&ﬁol?mrﬁ L E téﬁ A)- Zlﬁ‘teﬂ’ﬁwﬁhlﬁo@)’cf;r ieNadhide also enhances the
m no on
antipel R AN S P R P Ee S GPLUBIAGAREE. S B% AT sgerase

inhibfBY iffuding doxorubicin, and an antimetabolite, including cytarabine, also known as
Arac,(;s) N-((% 1- Cycl ohexyl 2-{(9S)-2- [4 (4-fluoro-benzoyl)
thi azol -

yl N: C}ﬁ’éb&él_?_hé)@ll En&oaeL(]s ;ﬁﬁh@th?hfbtéﬁyd?o PRt dIy[2e87E ] pPrict-0 p-6thyl]-2-
e proa

metMAmne-raRERYe Bt Gl R4S é%@?@% ;?r@%k% Hhilflepro-benzoy)-thiazol-
2- yI]WfrblﬁHnﬂﬁ 2yl}3263<b@ﬂﬁyl)d2 dmnablibyéduor?anmaé Bih#enbe pRGPOITerative

namni de or n) Q/
effects of doxorublcm or Ara o] wtro in PKC412 ensmve and resistant cells.

The term "a topoisomerase inhibitor”, includes a topoisomerase | inhibitor and a
topoisomerase |l inhibitor. Examples of a topoisomerase | inhibitor include, but are not
limited to, topotecan, gimatecan, irinotecan, camptothecian and its analogues,
9-nitrocamptothecin and the macromolecular camptothecin conjugate PNU-166148;
10-hydroxycamptothecin acetate salt; etoposide; idarubicin hydrochloride; irinotecan
hydrochloride; teniposide; topotecan hydrochloride; doxorubicin; epirubicin hydrochloride;
mitoxantrone hydrochloride; and daunorubicin hydrochloride. Irinotecan can be
administered, e.g., in the form as it is marketed, e.g., under the trademark CAMPTOSAR.
Topotecan can be administered, e.g., in the form as it is marketed, e.g., under the trademark
HYCAMTIN. The term "topoisomerase Il inhibitor", as used herein, includes, but is not



{(S)-2-[4-(4-fluoro-benzoyl)-thiazol-2-yl]-pyrrolidin-

1-yl }-2o0xo0-ethyl)-2-nmethyl am no- propi onam de, enhance
wo besksi2Bo ng of PKC412-sensitive and resi st ant PCEUB2007/085579

i nes expressing nutant FLT3 when conbined with

ei ther PKC412 or standard cyi7otoxic agents

(doxorubicin and Ara-c) in vitro and in vivo. In

addi tion, the corrbl nati on of

B L L Tt L

CAED®RI guneFutidm -iftlGdidy lidososral foneitier?e.g., DAUNOSOME, eplrublcm

dard 3ehab iyt e SaRShabes B e SRl B e
poddpkiétbZiney %td;iod@é adb hempdsidee ditapesideis ahdrkétey asiENGHRORHOS;

ennsape sl eSS TEL SRS orin 5t AR LA Pyt AOGAMY Gl saroicin
as FARMORUBION Liddfubrinyd ZAVEDOS! Biyd mitbxantione Ris NGVANTRON.
(S?l; %I-Eegqg'ms)an antn rr?eltg&(?lté( as usegﬁ‘?erem rela(te4s tfolauc?c{n?pobu%g wcn[clzr? inhibits

or d.@ru]zs{s]th@wﬁtﬁééng bﬂDﬂJABfééult&@Gﬁ el Byath- Exambleysloaah raatnmemnbnte
onam de al so enhances th antiproli feratlv

incluge, Bt ArRIBRIIMIRE o HEPHRBIRPHENS SUArRDING, (A arzbing: ! héirine

fluorb@Bei: TapESiRabdRe; tatiteRéd:; Qﬁethbt?@ﬂa@'cwrldmﬁogélﬁdzlwbme géﬂcntabme

an antlrretabollte i ncl udi_n tarabi ne, al so as
hydrpghieride; fgiqgpanine; hydroxyurea; DNA &e- methylating ‘agents, such a8 5- -azacytidine

and d&%{@bmeeéddtre&aféxancffoﬁnéa@ua%mtg{aﬁisltsoén@hw ot potriintiealtd, 3
e - am nam ge. or
pemplchioR, ((PBPoHaAR SR GITRISI1SS 38 M08 T A5 b TBRAEYE) ©.-

under kil fZ®mark XELODA; and gemcitabine as GEMZAR. Cytarablne is a shortened

rroI|d|n1 20x0-et h met hyl am n
formcmawaoa@gmwec ﬁéog%’eqw mdf%}%a%qﬂeﬁéap 3%EH§6(8F%'“?VF) in the

treatﬂ%%ﬂbbl@nﬁia%dr’u\barribdlgnunwrhpsrﬁbmél P2 kisRnsad Avaecaogaltosar -U,
resimst ant cel The term "a topoi sonerase inhibitor”

Tarapifng EE@SO"&“?%M%BW@P%E“EP i nhibitor and a

t OPRE RRARRERmIeht’idi thBiapYT reférte MY ;ﬁ'&p@flacﬁsc or preferably therapeutic
t opoi sonerase | inhibitor include, but are no

includings Bedot e |soPalaive. Gire SEBROM 7 IEHBH &% Symptom-reducing,

reg uf’a’ﬁﬁ@taﬁ&/'%? MhdingNfledtiienfoRd MUiISSases JedPetiany antpk @lidercésimentioned
t he rmcrormf ecul ar canpt ot heci n conj ugate

beloY”NU- 166148 10- hydr oxycanpt ot heci n acetate salt;

et RO & rfheAMLY ad el Herdly| d‘@%‘féﬂ terdndfhicohtrbliRat GiaKly progressmg
hydr ochl or i de: teni posi de a}éOt ecan h drochl orid

grov@rosabmwp@.qe"s &9 rgmm&wtq%yaﬁ Hnaawemwo 3% B ashar s cells and
progQMﬁjerC [ PatierR wihavd awe %Hﬁtuﬁé thlé}tﬁﬁ Refh@id dremegakaryotlc cells

I'rinotecan can be adm n the
severely patnyEbREERENTOG IS (fe%hlae? C?'I?é ‘%aﬂggéﬂﬁ?twumvﬁﬁﬁmg and also
to |n§@|9§oe§§§€eﬁﬁm|tpﬁ> iAfEEtioN. Sthadhdren Cawell ASNint 2HRits GXNIL &Ss latpoor

under the tradenark

prognesinflesriigdhe uRe PLaas eISe AeRalEraPE LA Py %@860'%%@?@" survival rates
are Adwéd)%d?\%toI%Bus'b%nQ Pharkhy PP pra3ed &) %H%Q@Bi’aﬁeéé%%otherapy

he ant hracyclines, suc
doesfontshamrge:ihe survival b ayallooperie kane MFTiRW tANSBIRNt eregeded by
agg%%enﬁ*&%%@%%@ﬁt%cré&%' tHE 0@ ivial RESATBRo 0% MUhfdriufBtely, the
avallabﬁJ ity of a matched sublmeg cljorn%r I|sCI|Irr§:ted Therefore, new therapeutic strategies in
AML treatment are necessary.
A warm-blooded animal (or patient) is preferably a mammal, especially a human or a

juvenile human.



i darubi ci n and nenorubi cin; the anthraqui nones
m t oxantrone and | osoxantrone; and the

w@oaepbi2Be ot oxi nes et oposi de and teni posi de. BEPOPUS10d®085579
is marketed as ETOPOPHOS; teniposide as VM
26- BRI STOL; doxorubicin as AgRI BLASTI N or ADRI AMYCI N,
epirubicin as FARMORUBI CI N, idarubicin as ZAVEDCS;
and m toxantrone as NO\/ANTRO\l The term "an

anti-netabolite” ed herein, rela 29
bR oo BrPhane - AT o I SR Lyt 2-
meth%sﬁ@?#&pfdn@&ude%r“(@? - (Q'S)a‘i JGycIEKé‘iWEQ(SS)QI -[43@- fluoro benzoyl)-thiazol-

antinetabol it i nc are not limted t

2- yllﬁyfrE@'Id@Hbﬂﬁﬁ?%?ﬁg‘yl)&{nﬁﬂbllﬁnﬂéo pfqptﬂﬂ‘éf%c!ﬁ Wé‘erg'St'ca"Y enhance the

antiptdl Hﬁ\}edéffé%ts offleGlﬁQLHg%ﬁ'ls't mu%@@ﬁ‘l’@-%hbr’é@sm@ @éltsl i €oreisination
met hot rexat e; cladribine; genctitabine: gerc

experiyentsanYyingld: [HCMPIe@%(h?T%O Zh@mf@ia%\w'e%? e -PyredlSia,3-clpyriin
1-yl- %ﬁylrﬁwh)ﬁéhﬁ‘\g m"gﬁsﬁémdéldﬁ "(13)618 ((58 3I2©W6Hé§<ylf@{(8§~QCI4 (4-fluoro-

bi ne; edatrexat e; I ¢ acl d antagoni st

f ol
benzeoy-thiazs)- 2tyutpyﬁeudlm11ml}r7ecd<0tqshyl> -gerihyanieg: PFQ%M'F%PHEKC‘W
addutﬁ/%rlﬁ Q? %le@éﬁ‘&% B&tweBn the twdtdniduh@¢ BledsbsefvetiSn combination

e ., under the trademark XELODA; and
agaings mojariatyi of €K& 1 2spmmive ayd wmsistant gell heg iz WPt ARasitive Gppperative
effec?fs cﬂ&é%%ld aﬁf@«?b@ﬂ%gﬂ% m@déﬁ%@ﬁ\@ed&%ﬁ@a ﬁh@rﬂﬁﬁcféeéréﬂbéated with

he treatnent of | eukem a and

a combwamgfml{ﬂ pquq;my.lgz 0XQq-2i(@-pherash 106ty He-RNFrRlag2, 3- c]pyrldm -1-yl-
ethylﬁé rf?étﬁylérﬁw no%roplgﬁ‘érﬁi*ab%‘?gépwﬁﬁs @CYQM&SII -2-Q65D- [bf(ﬂ-'ﬂ@orr? benzoyl)-

refer to

thnazpkwwy@@lﬁumwr} @ww&wﬁ@ metmefqp@nawﬂﬁ 2l RECApesttumor
burdé‘ﬁ’?s Adsg}\feﬁ% Bé’iov%k Ir r@éi Mde MIdEIVMEhjected with FLT3-ITD-Ba/F3-
tomalleviati ng nptom reduci ng, regulatin
luc+@ﬂm¢a§rn9| aehis BNd fragte Wfééhﬁéﬁvb'ﬁﬁt'%?foﬁgﬁf‘@ea% gampared with vehicle or
eacha%%ﬁfél@héy of the di seases nentioned below The term
as used herein, relates to an uncontroll ed,

quBtall pumbersrasakagiic GPadt Rellsrcamrarsistdn thei marrow mycroenvironment
of p§|€ﬁt{§%lfﬂcdﬁ€$ollo%|%;WaLs @ﬁh@ﬁa}.’)? itR irfla s leﬁhﬁrdf ﬁ?chlcstudles of

rogenitors. ealensvvlt
patlelntamthJacé/any@d AMu reegiviog FbTa @aseré@&ktarrsyewaé th?é Al %Ommon pattern

of re?&é?%@%a\étog%gﬁgin @%é’;ﬁr@?lgﬁ ad S§ptﬁétf°0ﬂ og bfségﬁ. @fh hfinimal or delayed

decréarerin araswshiagiepiugdgpstingya P@tﬁqtﬁ%ét“{'@ﬁmeﬂh EWﬁSIed?béﬁrvaa%ns

sug “ha 3 gldatA bl Stardty J1dSe ﬁ‘\té?Q&fon JHERMadeRs dﬁiﬁ@édk%mlc cells is
FRe dse o

aggressive C enot h erap euti c rotocols
esseﬁm;r @tnorrmmld\aéﬂd ehemaresistaace) of 'BQ‘%N ﬂu?gﬁ’éiﬁ@ﬁﬁe%”%%'é to PKC412

can E‘%B&e‘?%rhé Bg%@é@gégt Bf Eéﬁ‘éﬁﬁi J?MAW%Q@JN Sl r?gD ossible role of IAPs

not c he survi val
in gra\lvihdgetnemdbmlmlngwatdrmgmi‘eﬁm2;{?@&@6@% by

Efss?é \ tu8£}§ﬁb?ﬁ§l 5&8&1% sigﬂSlﬁr%aﬁfSteH%em%Mng\@& 2, Bcl XL,

es U ort nat e the avai [l abi |

and ﬂnets(crloegl l\éﬁ1b3ypl¢ge>@drﬁmx0r23(a pmﬁrte&!tw Oqtﬁbydéwif@lORe%w]pyﬂdm -1-yl-
ethy|jﬁ%&ﬂg%ﬁn% APS' V\g@ &E‘dggaa Q{\é&a -b? H g(:]s? 2-[4-(4-fluoro-benzoyl)-
thiazpt- %fympatnblwuramﬁfamb etrw@pzemequmlammamld% Aﬁ %tfateé XIAP

and Emnare\%o?r&o 86997\?0%%3? WnH@gWI%Q’?§§I7?and Bel-XL in FLT3-
transformed cells as compared to parental cells. These small changes in protein expression
may have some significance in the susceptibility of FLT3-transformed cells to the cytotoxic
effects of an inhibitor of protein tyrosine kinases, such as PKC412, or an IAP inhibitor, such
as N-[1-cyclohexyl-2-oxo-2-(6-phenethyl-octahydro-pyrrolo[2,3-c]pyridin-1-yl-ethyl]-2-
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N-[ 1- cycl ohexyl - 2- oxo- 2- ( 6- phenet hyl - oct ahydr o- pyrrol o

W@ 2008/0672pyri di n-1-yl - et hyl ]-2- nethyl anm no- pr ope DOSI0TYEBS579
or
(S)-N-((S)-1-Cycl ohexyl -2-{(9).-2-[4-(4-fluoro-benzoyl)

-thi azol -

2-yl]-pyrrolidin-1-yl}-2oxo- ethyl) 2- met hyl am no- propl
onam de synergistically enhance the antiproliferati

methgpminereroponarEeis? (ShAHES:1- ﬁPM@'Qh@XV#Ef@e’xﬁér@sfypf@benzoy' )-thiazol-

G i e hanced
B B e s e 25 the enfance
cytotpxic 3ffeqt§>9ﬂihautwo age@tﬁcemmﬂep 2- met hyl ami no- pr opi onamni de
Orln (:§)11: 9’5 ibh, fi) @rcﬂese X¥lo- éb(é bﬁén&hil%t{a‘ﬂwyéﬂowrmo[z 3:lpyridin-1-

benzoyl') -t hi a -pyrroli

yl- ethyﬂtzdyemﬂmnq:p@@mﬁ e (SindV- W@zc%ha&d&?{?@)@{% f'U°f°
benz&%ﬁﬂé&bpﬁ 'yﬂ pgfrm -$-yRSIWB Ry h@-n*e‘ﬁ%lé?ﬁﬂ@%%ﬁ&aﬁ‘ﬁl@e are effective

at'i'on agal nst a‘variety o
agairsK®atant £6M3 iat esesdhat are physielagically achisvaklg and Wﬁ"ttP'@rate@' in vivo.

N-[1 B@dﬁe‘xgﬁz 8%???6 ?Eér‘(&hylgcfa‘ﬁ&ﬁrd-ﬁyrfb@c?{?'ﬁyc‘?&ridm - étﬂyQ’ Lpy O

methyiamino-propendiniggt ardf)-oF((S)-1-Cyclohexyl-2-{(S)-2-[4-(4- fluoro benzoyl)-thlazol-
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Example 9: In Vivo Investigation of Effects of N-[1-cyclohexyl-2-0x0-2-(6-phenethyl-

octahydro-pyrrolo[2,3-c]pyridin-1-yl-ethyl]-2-methylamino-propionamide
(LBW242) and PKC412, Alone and Combined '

To directly assess the in vivo anti-tumor efficacy of N-[1-cyclohexyl-2-oxo-2-(6-
phenethyl-octahydro-pyrrolo[2,3-c]pyridin-1-yl-ethyl}-2-methylamino-propionamide (LBW242)
alone, PKC412 alone, and the combination of N-[1-cyclohexyl-2-oxo-2-(6-phenethyl-
octahydro-pyrrolo[2,3-c]pyridin-1-yl-ethyl]-2-methylamino-propionamide (LBW242) and
PKC412, a mouse model of acute leukemia is studied in which tumor burden is quantified by

non-invasive imaging of luminescent tumor cells Figure 6.

Murine FLT3-ITD-Ba/F3 cells are engineered to stably express firefly luciferase, and

NCr nude mice are then inoculated with these cells. Non-invasive imaging is used to serially
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p<0.04825 (vehicle versus PKC412 alone); p<0.04329 (vehicle versus N-[1-cyclohexyl-2-
ox0-2-(6-phenethyl-octahydro-pyrrolo[2, 3-c]pyridin-1-yl-ethyl]-2-methylamino-propionamide
(LBW242) and PKC412, combined). Statistical evaluation (via Student t-test) for day 5 post-
IV injection yielded: p<0.077299 (vehicle versus N-[1-cyclohexyl-2-oxo-2-(6-phenethyl-
octahydro-pyrrolo[2,3-c]pyridin-1-yl-ethyl]-2-methylamino-propionamide (LBW242) alone);
p<0.075852 (vehicle versus PKC412 alone); p<0.06826 (vehicle versus N-[1-cyclohexyl-2-
oxo-2-(6-phenethyl-octahydro-pyrrolo[2, 3-c]pyridin-1-yl-ethyl]-2-methylamino-propionamide
(LBW242) and PKC412, combined). Lowest percent spleen weights are observed in mice
treated with the combination of N-[1-cyclohexyl-2-0x0-2-(6-phenethyl-octahydro-pyrrolo[2,3-
c]pyridin-1-yl-ethyl]-2-methylamino-propionamide (LBW242) and PKC412 following sacrifice

8 days after the last imaging day, see Figure 8.
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marrow, and that such resistance may be overcome by inclusion of IAP inhibitor treatment.
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-2- net hy am no- propl onam d
metl(yllﬁmpromnhrﬁidb-(gomMUBdl\Sé land; Roxarykicinjor Arargit Against PKC41 2-

B e e
3-
TR RAP R PRBRL AL PO R Bt 8y s s o

doxoflegig end ArdGL ARfbirek PL B3 $TDBa/Fanek!la shew pesitiveognhancement effects for
tei.n |
the BRI T FREF 17 o Bt sERSS oFondi DRRHEE (EOSGEDRD), sec
Figulesfi3-15TD-Ba/ F3 cells with 0.1 pM PKC412 for 22 hours
led to a partial decrease in BclxL and XI AP protein
expressi on, suggesting that FLT3 regul ates expression
of these proteins, see Figure 10. Exanple 12: Cell
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burden is quantified by non-invasive imaging of luminescent tumor cells Figure 16.



Fluos Staining Kit (Boehringer Mannhei m | ndi anapoli s,
IN), as previously described. See Wisberg et al.
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and (S)-N((S)-1-Cycl ohexyl-2-{(S)-
2-[4-(4-fluoro-benzoyl)-thiggal-2-yl]-pyrrolidin-1-yl}

- 20x0- et hyl ) - 2- met hyl am no- propi onam de ( Conpound Y)
For dr ug corrbl nation studies, PKC412 and
I%S) cIohexIZ{(S 2[4%- _ .
fIerf@ P a/Fﬁﬁa&?o?fB?ﬁglnFeWrtP §tably; gxriesy fireflyJugifeggse, and
NCr *%Jg)mlge R {T‘Déh%c‘ﬂ%t&f Wi %@@EQ% NIROARSSROmYYingli€ used to serially

ed si mul t aneousl fixed ratios to FLT3-1TD- Ba/ F3
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usi on assa and expressed as the functi
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urman -acu pressing cell |ine,

luc+ MdisNasd cd>rcnsponguee to=B gays.af diual tr@e&rnen&gém@t'xﬁl@ serifigurey16.
enhance inhibition of cellular proliferation as
conpared to each drug al one only at higher doses.
Exanpl e 15: Proliferation Studies Show Combi nati on
Effects of (S)-N-((S5)-1
Cycl ohexyl -2-{(S)-2-[4-(4-fl uoro-benzoyl)-thiazol -2-yl
]-pyrrolidin-1-yl}-2oxo-ethyl)-2-
met hyl am no- pr opi onani de ( Conmpound Y) and Doxor ubi cin
or Ara-c, Against PKC412- Sensitive Mitant
FLT3- Expressing Cells The conbi ned effects between
PKC412 and standard chenot herapy agents, such as
doxorubicin and Ara-c, against FLT3-1TD-Ba/F3 cells
show positive enhancenent effects for the conbination
of PKC412 and doxorubicin across a range of doses
(ED50- ED90), see



Fi gures 13-15. Exanple 16: In Vivo Investigation of
Effects of (S)-N-((S)-1-Cycl ohexyl-2-{(S)-2-[4-(4-
wo basenar2Benzoyl ) -t hi azol - 2-yl ] - pyrrolidi n-1-yl peROSHOBOSS579

hyl ) - 2- met hyl am no- propi onam de (Conpound Y) and
PKC412, Al one and Conbi ned -1 directly assess the in

vivo anti-tunor efficacy of

(S)-N((S)-1-Cycl ohexyl -2-{(S)-2-

Clalrhd' (4-fluoro-benzoyl)-thiazol-2-yl]-pyrrolidin-1-yl}-2

Xo- et hyl ) - 2- met hyl ani no- pr opi onani de” ( Conpound Y)
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o 0-e yl am no- propi onam de (Conpound Y)
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Yy ‘gavagl ng th one agent

ZapPpr GHNRLEl YCRH-CB;; nq:lnwe.m-gmo@ncmgorgavagl ng with the
ot her agent. Mce were given vehicle alone,

R cwcqe@@ngmt @y aeshegyAky: -G (Gspalienyh Gual salkysyb o Rz Sycycloalkyl

Zoxgcq#ez?h- l%]—fng%( WHe‘A lgat? g(b:!-% 2)e g-rl?let élvhfreln alkyl 8y%alkyl and

(5cn>hngyltage) ung}b@lyged(ar@uhgt/tk@p or a conbi natl on of
bot h

20 § NROEPI L1 ed e N R L Q) FH 552 G006 - NER &) -(CH2)oo-
-t fﬁihéfi?g;l\ﬁRy)L@(O) (CH)z()1 s-het; -C(O)- N(Rg)t Iﬁ1o) -C(O) -0-C;- Cmalkyl -C(O) -O-
Y (EBs ko PR 8 e Phe it EIOE 8- FhEP i e c0)-C -

E uhmgalm;-g:ag%@qmﬁﬁ%@eggwoaml M(@ﬁ(@mm phenyl -O-C(0)-(CH)1.
oiehat1esn gl svaaiBi e Pt SrenaPaliiegipr spbstiuted:

hg{'g% 3107 Eiﬁérﬁﬁereld%fersa)clhé rn& Egntglﬂ 9%99@@#@0%9 s§|egted from N,

dru treat nent resp ctive sSee |gure
\Aoczemsﬁoerms& PORHOSPOEBATESBINNG system Dchiding at legst one 5- to

Co@h@ﬂ)b% I%‘Pé'FBEyc?lh Pigg containing 1, 2 or 3 heteroatoms selected from N, O
and S, which heterocyclic ring or fused ring system is unsubstituted or substituted on

a carbon or nitrogen atom;

Rs is H; -CHj; -CF3 ; -CH,OH or -CH,CI;



(a) a compound according to fornula (1): R0 H \ N

URS5 (I) R NR2OR4 wherein R is H Cl-Cal kyl;
w@ieo8sed2kenyl ; Cl- C4al kynyl or C3-C, ocycl oal kyPcismin7/085579

are unsubstituted or substituted; R2 is H,

Cl- G4al kyl; Ci1-C4al kenyl; C,42XAal kynyl or

C3- C, Ccycl oal kyl whi ch are unsubstituted or

substituted; R3 is H - - C2F5; Ci1-C4al kyl ;

tapdiTerAe 'C%e@eﬂﬁ?%i e WL
Ot clrclodlkyl; -(CHiG; 6-pHamt, whé]‘éﬂChlkyl EidRialkyr andGhiizOiyt arB4insgbstituted

Cl C16 ht or branched al kyl; Ci1-C, 6al kenyl ;
G, QFSiBy li@ﬁavlm or -C3-ClOcycloal kyl ; - (CH2) 1 6- Z1i

Rg(nﬁd%o, ah! PR i RA, rofFRL.0_6- het | wherein

oalky and phenyl ar'e unsubstltuted or
R%Ubﬁit Ct-mmkyl Zryll;ihenw( B8 - &(cpikl; -(CHIp 404G cycloalkyl; -C4-Cyoalkyl-

N B SR ST B AE a0 CH-(CHa) pheny

- N( RSz) g@)'l(dh@ha)zl -irfctdmgk, -C(AKCHC HRIRA) {CRDPYCH,)1.6-Ca-Cocycloalkyl;

QR R AY ahelyr COBpbg - (RHycheh GHRI(SHa-het o
%%%'{%nla:ﬁmg% id W%'@{'"Q}‘egkyl CHA8AIK ! pheny! and aryl

Crcycl oal
- osgpsjtu?r@ﬁz)@ur@uph@hgﬁn orswml@d(w) 1_  6-het,

Lx::herel al k¥ Ctﬁ I. kyl and phenyl are unsubstitut ed
15 q"‘f’U Suc s a 5- to 7-nenbered heterocyclic

ring containing 1-&Rket®oatons selected fromN, O
and S, or an 8- Rg d rrbeged fhj,%ed ring system
including at le 5 3 nbered heterocyclic
ring containing 1, 2 3 heteroatons slllbcted fromN,
0O and S, which hetefocy¢lic ring or fused ring system
i s unsubstituted oX subst®Plire®dnm a carbon or
nitrogen atom R8 is H -CH3; -CF3; -CH2OH or -CH2CQ;
V‘U@@OOS/ 067280 PCT/ US2007/ 085579 -42 RO and R10 are

h _g,dependent ly H Cl-C4al kyl; C3-Crcycl oal kyl ;

6- C3- Crcycl oal kyl; -(CH2)0_6-phenyl, wherein
aI k¥4 .cigpehoal kyl and phenyl are unsubstituted or
substituted, or

Ra and Rb are independently an O, S or N atom or C,.Cgalkyl, wherein one or more

of the carbon atoms in the alkyl chain may be replaced by a heteroatom selected
from O, S or N, and where the alkyl may be unsubstituted or substituted,

Rd is selected from:
(@) —Re-Q- (Rf)p(Rg)q; or
(b) Ar—D-Ary; or
(c) Ary~D-Ary;
Rcis H or Rc and Rd may together form a cycloalkyl or het; where if Rd and Rc form
a cycloalkyl or het, Rs is attached to the formed ring at a C or N atom;
p and q are independently O or 1;
Re is C,.Csalkyl or alkylidene, and Re which may be unsubstituted or substituted;
Qis N, O, S, S(O) or S(O);;
Ar; and Ar, are substituted or unsubstituted aryl or het;



R9 and R10, together with the nitrogen, formhet; R5
is H Cl-Cl0al kyl; aryl; phenyl; C3-Crcycl oal kyl ;
WO ¢@siA§78s®- C3- C7cycl oal kyl ; - Cl-Cl0al kyl - ar yl PCT/US2007/085579

- (CH2) 0- 6- C3- C7cycl oal kyl - (CH2) 0. 6- phenyl ;

- (CH2) 0_4CH- ((CH2) 1- 4- phenyj3 2;

-(CH2) 0. 6- CH(phenyl ) 2i -indanyl; -C(O) -Cl-Cl0al kyl ;
-C(O-(CH2) 1. 6-C3-Crcycl oaI kyI
-C(O - (CH2) 0- 6- phenyl ; - CIS phenyl ;
- ( CHEhancbRaere eaatyivje e@ﬁmttv r@ﬂﬁe@f o 1@3061"9' £rewdlgylary!; -OH; -

of an ag.Roca 9‘k9|f -(ehgy el d, BRIy -0-( bsjo‘e?%lr)h)/ﬂhenyl aryl; phenyl-

phenyl and' at ubstTtuent’s are uns

subst i t pieny; @H2§1 ed’%s%@%‘%h sihet; Spﬁll‘ct'@l@ R O(O)-RHR=ER12);
7" (RS 0.5 R 1901, B0 Y, SRR 1, =N 850 R
N at om SmeoaJBﬂl Rlyl -C- W%mtﬁ«.@p 6'!<Y'nWP%re'rb€F'k¥'h<é’C|°a|kY' het

car bon e;ﬂ% Jrlagbapm& or:&%smm 86, ce0 m;mdszCa

het er oa om ecte romoO N, and ere
al kyl nEyalkdpheamylibR1GtGuakkyl, oF substltut ed; Rd is

seI e f b

1 7B g AT & b s g AR I ar - (0 R mmy
t ogeDhsst(DQrG(Qa) Qr)feulQ)aﬂkklwe or anylene; Wier, €O5; f'OfF@(QimdN'F&!e rn is O-
form apcy %8?;3?3% Qf Che allg}ﬁ%)l-l %vl"%hé éﬁﬂeglk%@né BEarylene may be

f or med ri n
i ndependemdsytut)acmr sypstmefedswtmon@smmqre h@logan%;@hi &ne-Cealkyl, -

and Re CE p%Fu ubstituted or substituted; Q
is N 0O, ég@° )2 Arl and Ar2 are substltuted

or uBsuB¥RN, u/t/hauelangh ISdﬂ' ChéralkyNOIEobgitosd B substituted); aryl; -O(C.

r’ﬁg’e ggﬁg %7}/ [%%ﬁ(ﬁéﬁunsuéghtﬁfed%g% %ﬁuﬁfc@ B86/1C.o-Croalkyl; C(0)-Co-

Cl- ClOaCkoleqf—yﬂyl C-"Q'Q;V'Cwﬂ(m C'@_‘@a'qugﬂlkyl aFY| or SOQ-C10-C10'a|ky| SOz-

aS)(/:Il_?) F(g%ylo:agzy?%ﬁ'oal kyl; -O(CH2)0 _6-aryl; phenyl;

Rs, R7, R's and R’; are each independently H; -C4-Cioalkyl; -C1-Cqoalkoxy; aryl-Cs-
Csoalkoxy; -OH: -O-C;-Cyoalkyl; -(CH2)o.6-C3-Ccycloalkyl, -O-(CHz)o.c-aryl; phenyl;
-(CHy)16-het; -O-(CHy)1.6-het; -ORyy; -C(O)-Ruy; ~C(O)-N(R11)(R12); -N(R11)(R12); -S-
Ri11; -S(0)-Ry1; -8(0)2-R11; -5(0)2-NR11R12; -NR11-8(0),- Ry, wherein alkyl, '
cycloalkyl and aryl are unsubstituted or substituted; and Rs, R;, R's and R’; can be
united to form a ring system; and

R, and R, are independently H; C4-C,oalkyl; .-(CHz)o.e-Cs-C7cycIoalkyl; -(CH2)o.6-
(CH)o.1(aryl)s.z; -C(0)-C4-Cyoalkyl; -C(O)-(CHz)1.6-C3-Creycloalkyl; -C(O)-O-(CHz)o.
g-aryl; -C(O)-(CH,)o6-O-fluorenyl; -C(O)-NH-(CHz)os-aryl; -C(O)~(CHz)o.c-aryl;
-C(0)-(CH,)16-het; -C(S)-C4-C1oalkyl; -C(S)-(CH,)1.6-C3-C-cycloalkyl; -C(S)-O-
(CHy)os-aryl; -C(S)-(CHy)o.s-O-fluorenyl; -C(S)-NH-(CHz)os-aryl; ~C(8)-(CH2)o.6-
aryl; -C(S)-(CH,)1.6-het, wherein alkyl, cycloalkyl and aryl are unsubstituted or
substituted, or ‘

R,; and R,; are a substituent that facilitates transport of the molecule across a cell
membrane, or |

Ri; and R;,, together with the nitrogen atom, form het,



phenyl; -(CH2)1 6-het; -O(CH2)1_6-het; -OR ,;
-0 -R11; -C(O-NR")(R12); -N(R1,)(R12); -S-Rl1;

wo J(®peR&d; -S(O 2-R11; -S(0)2-NRL1IR 2; -NR 1-B(1)82007/085579
R12; S-C, -Cl0al kyl; aryl-Cl-C4al kyl; het-Cl-C4al kyl,
wherei n al kyl, cycloal kyl, hgt. and aryl are
unsubstituted or substituted; -S02_C, C2al kyl;
-S2_C, C2al kyl phenyl ; -OC, - C4a| kyI or Rg and Rf
forma ri ng_. sel efcted from

- O)N_hSFeI Wq)séiﬁ.@n& o&rﬁy |a@g| §1 er@f:Qe unsu@s{ltuteéiror substituted

S(Onr, W@Q}rrnﬁbré%uQstlt@entéséiéété@ﬁ'elnmecwﬁlkyl halogen, OH, -O-C;-
Cl_Cral k -OH, where aI kyl. al kyl ene or aryl ene may be

unsubst i ea'lkéd S5 &e¥sir Ge8d with one or nore
hal Ogﬁﬁ‘ﬁbtut%*c cl6ilkyl s St kanks of-R@aﬁ‘éR(%é leMbstilited 65 3ne or more

or is -N wherein Rh is H
(unsubstsluf’%ﬁtt%%f‘t%ﬁe@%gtf"%? @d)cm%ﬂ“iﬂ_e Cﬁﬁﬁéky' halogen; OH; -O-C;-
Crcycl oad kil g_mgﬁyudru@;gg aff sSubstituted);

C(O -C10- °C1 al kyl: C(O Cl0al kyl - ar

C- O evbstitetad l@y?ny' er @Vtﬁ%leaﬁ Ry af&r%VPStsejted by one or more

SO2- C10-gGhShtabnty Eeleect@afroﬁmalééé}r ihk/dfr)bky?lr()él()‘,alkgﬁc J_@74alkoxy, nitro;
R6 and R 7 are ependent I y H;

_C, - CL0aFRb9- C<9.>3q1 C@aw@ma%z&- el

-O-Cl- C7 I | kyl ;
or g e %?etﬁb'gg%@%w%@? CHo) 1. 6-het
acom%&r@"@ .5 ~C(O-R11; -C(O-N(R11) (R12);
(R12); -s- Rll !S(O-R11; -S(O)2-R,:
-S( 0 ) NR, 1R12: -NR11-S(O) 2- R12, wherein al kyl,

cycl oal kyl and aryl are unsubsthyted or substltuted
and R6, R7, R‘E};{and R 7 gan nited to forma ring

system and R11 *andyR12 Hre fi ndependently H
Cl- Cl0al kRhs - 0<6-€8-C AytB—A; CH2)1B) 6-
(CH) 0_1(aryl 1_2i][- (g - C - C10al kyl ;

-C(O - (CH2), RO- C3@C7cwcl oal kyl ; C(O) O (CH2) 0.
6-aryl; -C(O-(CH2)0_6- Ofluorenyl '

orph‘a%Q)edN Ebif é&aﬁreéya}{éthefﬁfo) (CH2)0 6-aryl;
)1 6-het; -C(S)-Cl-C, oal kyl;

wherBC(S) (CH2)1 6- C3- C7cycl oal kyl C(S) o}

R, g%) eﬁg ? %)cé cg(aﬁéen |C52l6?§§i<y®é$) ot é’)lcmﬁlkyl which R, may be

C(US)sule(ﬁHE?QOGSlIt@tltthmer ein al kyI cycl oal kyI and aryl
are unsubsti t

ikt e Bl CrEapikent; Br Eapbing CrGnsh oo vl R iy be

ol peubstita6d e6subktitdd;, nenbrane, or R1l and R12,
together with the nitrogen atom form het, WO

R3 @018/ OB/ 2965, m4mwwkﬁwl CoA alitysyle ChlztZher al ky|

é%g%; %?g%?og%ﬁhe%nh tﬂe mtrogen at¥am tow r}g# Sétylatreu tat(?ac:hed, form a
heterocyclic ring, which alkyl, alkenyl, alkynyl or het ring may be unsubstituted or
substituted;

Zis H, OH, F, Cl, CH;, CH,CI, CH.F or CH,OH;

R, is Co.10 alkyl, Co.10alkenyl, Co.10 alkynyl, C3-C, cycloalkyl, wherein the Co.10 alkyl, or
cycloalkyl group is unsubstituted or substituted;

A is het, which may be substituted or unsubstituted;



by one or nore substituents selected from Cl-Cl0al kyl,
hal ogen, OH, -O Cl- Cb6al kyl, -S-Cl-Co6al kyl or -CF3;

waendpshst2ed ed cycl oal kyl substituents of R11 aneicRUS20a7/685579

substituted by one or nore substituents selected from
a C1-Cl0 al kene; Cl-C6al kyl y4shal ogen; OH, -O Cl-

Coal kyl ; -S-Cl-Co6al kyl or -CF3; and substituted phenyl

or aryl of Rl1 and R12 are substitut ed by one or nore

substituents selected from hal o

h
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c o fpori@lkyf v\mhmﬁyéan%ar(@novps 3y me@wbsﬂwted Rf wqat'med
&aqa)1 Y R2 OR4 or pharmaceutically acceptable
L'thereof, wherein RL is H Cl-C4 alkyl, C2-c4

Aalskaeﬂydstutu% ﬁr@bﬁ%ft‘&%d afyl %u&k@smuéh%als&wémutw héhwrﬁi&h

unsu Ituted or ‘substituted;
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nGY6! Pl k¥ 4 whepeyn the CO- 10 alkyl, or cycloal kyl

group is unsubstituted or substitut ed: Ais het, whi ch .
mtyet e Sutest-membehmoneryalishetetocisic g conialyTs Fadwteroring

PCT/ A Y/ 7
ol kergjélgg’%es/e f9om N4@ Q\d S} (op&?@ tqo"@‘%‘%%?ib%rlég fg%d ffg system that

O C, m@gggesipn@ﬁ togcm)yMged@mgwquRIW het@og@jlc £ng eg%tammg 1,20r3
aryl a) g¥lorinGaRrtel e i1&dtdd fbKN -0 Bhd 8( Which®Rt is unsubstituted or

substituted;
R, and Ry, are independently H, C4-Cyo alky| (CH,)0.6-C3-C;7 cycloalkyl, (CH:)o.6-
(CH)q.1(aryl)1.,C(O)-C1-Cro alkyl, -C(O)-(CHy)1.6-C5-C7 cycloalkyl, -C(0)-0O-(CHa)o.
g-aryl, -C(O)-(CH,)o.-O-fluorenyl, C(O)-NH-(CH)o.-aryl, C(O)-(CHz)os-aryl,
C(O)-(CH,)1.6-het, -C(S)-C4-Cyoalkyl, -C(S)-(CH2)1.6-C3-C- cycloalkyl, -C(S)-O-
(CHy)o.e-aryl, -C(S)-(CHZ)O.S-O-quorenyl, C(S)-NH-(CHy)os-aryl, -C(S)-(CHy)o.s-aryl
or C(S)-(CH,)1.6-het, C(O)Rq1, C(O)NR 1Ry, C(O)OR4, S(O)nR41, S(O)mNR11Ry2,
m =1 or 2, C(S)R+1, C(S)NRysR42, C(S)OR14, wherein alkyl, cycloalkyl and aryl
are unsubstituted or substituted; or Ry, and R;; are a substituent that facilitates
transport of the molecule across a cell membrane, or '
R, and R, together with the nitrogen atom form het,
wherein
the alkyl substituents of Ry, and Rq2 may be unsubstituted or substituted by one
or more substituents selected from C-Cy, alkyl, halogen, OH, O-C;-Cq alkyl,
-S-C-Cg alkyl, CF3or NRy1R12;

substituted cycloalkyl substituents of Rq; and Ry, are substituted by one or more
substituents selected from a C,-Co alkene; C4-Cs alkyl; halogen; OH; O-C;-
Cs alkyl; S-C4-Ce alkyl,CF3; or NRy1Rqz2 and



C10 aryl al kyl, which al kyl and aryl groups may be

unsubstituted or substituted; risO, 1 or 2; A is a
wendpshst2ed ed or unsubstituted aryl or unsubstipct/@s2007/085579

substituted het which substituents on aryl and het

are hal o, alkyl, |ower al koxg,- NRSR6, CN, NO2 or SR5;

each Qis independently H C, -ClO al kyl, C1-C10

al koxy, aryl Cl-Cl10 al koxy, OH OC, - ClO al kyl ,

E)Cl(_QC%-%Q'PGt tEteéi%?ﬂt %Yﬂﬂﬁ%g%g%érp{&fyén ﬁar 123% é&&jq'i‘ﬁgg ﬁé one or more
'S% o ﬂt@)sﬁﬂ'énts s€(e@léﬁ(f§in 16iggEN,, hyBkdRY) € RE2HIKBRTI-C, alkoxy, nitro,
NR, 1- S( 5&9 @&1'9@%?@@%%%%@1 kyl and aryl
ZYF%,SRQEH@‘RQ ?P@Iﬁ@dp@fdeﬁﬂiygﬁidrbgére tbwen aikg!, @ryl, JaryIZO\:Dqér Bky!,

) ) or ; e - -
het eraERelivt of m@oa@%h@weﬁs@ PRSP TG IOKE SHON ReRe, and

th%esluggﬁtﬁgntfs ﬂﬁ aﬁ Q%aﬁd (§ aMd @Qném %;R)u%g a@%@ﬁ%eﬁﬂ?ﬁgo

f'udes one nber ed
rmhy)dryxv |lwv¢rallsfd d@yem alkserwl mgveus @hyaylniowgr alkarpoybrlower alkoxy, aryl,

<> EhisE B, PR B ke| SR, MowRydRfaring |GIE aRhoyt amino

i noeee atkony | rytro:l,cymo cyanalokel alkjlgpﬂp@(y@m@@r carbalkoxy, lower

gly ‘éwﬁ&ﬁgr&)&f@%f TQEI@%G%&QWQ) &l—rﬁorg-g} Nowv=ditoRer alkyl

- Ct@padof/Chyed alkybearbarhic ac'@(c@)ter( @H@)@_suwﬂmaow@mﬂ, mercapto,

g(( 8%‘”0('\'%%9@% é\j%'&mgﬁ %ﬁ%%gﬁ%? &Plg’h%sxﬁfonamide, sulfonate,

- C6@janyCeize alBylC3ryCSulfopainisiel kglibgen gyks)itu@d aryl sulfonate, lower

q%%"%ﬁﬁ?%ﬁuglgg%wh% %ﬁf%l &&grnéﬂkylarylsulfmyl lower

C( Skyls@Fityl,_aByisrdfony|Cargl-lRaver alkyle)ifoRyiL RWEr aci elkgiRewer

S( %KRISMM@EWW&E V\ﬂaﬁl@lmeka% ci(%Flogéracf\))Je]r akliyllsulforayl
ar phospioeo (HREOXOH)1 fwfr@w_ Ilswexsalkwmosp*mrylmr dleweRr1 2
o BB Rk LR G E g

t ogartbherates arihNRBR4ni t rogen atom form het, wherein the
ng rkegl substituents of R' and R12 may be unsubstituted
P*%lbst i t ut ed by one or nore substituents sel ected
f rRu“arﬁlR&:bGn heltyd sarhabogifarenOihd areindependentiy H or lower alkyl, or

A

nor e ccmtebmhg auktrdgenseterotirglatomsrand nGy- M(Onally,(mréa,\in one or two

o IR B Lo Tyl oo i

PCT/ US2€02ydi8 5ing May be unsubstituted or substituted with lower alkyl, halo, lower
alkenyl, lower alkynyl, hydroxy, lower alkoxy, nitro, amino, lower alkyl, amino,
diloweralkyl amino, cyano, carboxy, lower carbalkoxy, formyl, lower alkanoyl,'
oxo, carbarmoyl, N-lower or N, N-dilower alkyl carbamoyl, mercapto, or lower
alkylthio; and

Re, Rio and R,; are independently hydrogen, lower alkyl, halogen substituted lower

alkyl, aryl, aryl lower alkyl, halogen substituted aryl, halogen substituted aryl

lower alkyl.

in combination with one or more of the following:



-46 substituted het or substituted aryl of R' and Rl12
are substituted by one or nore substituents sel ected
wo camsiobeBogen, hydroxy, Cl1-C4 al kyl, Cl-C4 al kegppUs2007/085579

nitro, CNOC(O-Cl-Calkyl. and C(O -0 Cl1-4-al kyl ;
R5, R6 and R7 are independerydy hydrogen, |ower alkyl,
aryl, aryl lower alkyl, cycloalkyl, or cycloal kyl
| ower alkyl, C(OR5; S(OR5, C(OOR5, C(ON R5R6, and
t he substltue R2, R3, R4, Q and A and Al

(b) ZyFQsuRRUNG QS h%&@ﬁ%‘ﬁg%t |y hal o, hydroxy, |ower alkyl,

| oner al kenyl, | ower al kynyl, |ower al kanoyl, | ower
al koxy, aryl, aryl lowerl|alkyl, anino, anino |ower
al kyl , diloweral kyl am nosNLowes al kanoyl, amino | ower

al koxy, nitro, cyano,
| ower car bal koxy, aryl oyl , | ower
aryl al kanoyl , N, N-di | ower al kyl
car banoyl , | ows '3 A8 q ester, am dino,
guani di ne, ure Zisjme | ower al kyl t hi o,
sul f oam no, sul fomamde, ] onam de, sul fonate,
sul fanyl 1ower al kybt,, acyd-splfenani de, hal ogen
substituted aryl sulforate, | ower al kyl sfinyl,
aryl sul finyl; arwjcd oye Kyl sul finyl, |ower
aIkyIaryIsqulnyI I@mer aIkyIsquonyI aryl sul fonyl
aryl - | ower aIkyIsquonyI N ower aryl aIkyI | ower
al kyl aryl sul fonyl , h&xg n‘Tgmer al kyl mer capt o,
hal ogen- | ower alkylsulfnnyl Pphosphono (-P(=0) (OH) 2),
hydr oxy- 1 ower al koxy p ohoryl or di-I ower
al koxyphosphoryl, (R9) =D-NR10R13, | ower al kyl
carbam c acid ester o Ar bamat es or - NRBR14, wherein
R8 and R14 can be the s&he or different and are
or a sac@ergent |y H or lower alkyl, or R8 and Rl14,
toget her with the N atom forma 3- to 8-nmenmbered
(©) doxPRPis#y@Nfc ring containing a nitrogen heteroring
(d) @tf8Binénd may optionally contain one or two
addi tional heteroring atons selected from nitrogen,
oxygen and sul fur, which heterocyclic ring nmay be

2.A H&%th&ﬁdrf éﬂnﬁﬂ'lsﬂ’(g &Mﬂﬁiuh& h ed defitdd ih@wah 12dritydompaing. (1),

ower al kyl, carboxy,

| ower ower al k , hydroxy, |ower alkoxy,
doxopikigig or WrﬁB%elwmﬁ‘F I(WX""% no, diloweral kyl anino,
cyano, carboxy, |ower carbalkoxy, formyl, | ower

al kanoyl 0X0, . car bar mp r , ilo r
3. T SeprbRRlion ATy InaHE D Baiesp BB i -6rE o 2-0xo-2-6-
pherB%yn BQtQh@w pRASIof, & clpP AR EIng REHyIY2- Mgty @R Ae-papidTamide.

, hal ogen substituted | ower alkyl, aryl, aryl
Iomer al kyl, hal ogen substituted aryl, halogen

4. A s4RBhkiicH c&ﬂn&rssﬂg cdny¥ind lalk ¥k defined in claim 1 and compound (11),

doxorubicin or cytarabine as defined in claim 1.

5. The combination according to claim 4 wherein compound (la) is (S)-N-((S)-1-Cyclohexyl-
2-{(S)-2-[4-(4-fluoro-benzoyl)-thiazol-2-yl]-pyrrolidin-1-yl}-20xo-ethyl)-2-methylamino-

propionamide.

6. A pharmaceutical composition comprising the combination according to any one of claims
1to 5.



in conbination with one or nore of the follow ng: WO
2008/ 067280 PCT/ US2007/ 085579 -47- (b) a conpound of
wo b@sher2sul a (I11): H NO NN 1-13C//", 0 H $d1/US2007/085579
H3Cl-1 ON O CH3 or a salt thereof; (c) doxorubicin;
and (d) cytarabine. 2. A gg?‘gi nati on conpri sing
conpound (1) as defined in claim1 and conpound (I1),
doxorubicin or cytarabine as defined in claim1. 3.
The conbi nation according to claim2 wherein conPVound
7. Thé pharimacrmtica! mpmmgc%tozchl@ﬁ optionally together with a
phambREELRbrgEt ahyar o pyrrol o2, .
-clpyridin-1-yl-ethyl]-2-nmethyl am no- propi onami de. 4.
AI combi nati on conprising conpound (la) as defined in
_ Y. . ar obi ,
8. A gt o D Qb ing R i B Gl e 1 i
combiriatiomwith whatmsoguticarpemnesiiigragorneyising compound (ll), doxorubicin or

o) iy ~ 1= hexyl -
°yta’%’§’}‘?€%%ﬂeﬂ}? ?é | Sbr o- benzoyl ) - t hi azol - 2-yl ] - pyrrol i di
n-1-yl }-2oxo-ethyl)-2-nethyl am no- propionam de. 6. A
9. A BBET B feiirg U GRTRERR SinERIATH Al TR BR Al AN
compR&Tg 8RN ORGSR ani@ala thEnepeytiaalirtiegtiyeamount of the
combifiaf r?%'cédrﬁiﬂ @&5@; ?r.‘uengf d9ms! @ 6 optional Iy together
I P AP e eut |

T tical carrier. 8. A pharnaceutica
conposition conprising conpound (1) or (la) as defined

0 clai - : Ny _ ;o7 ' _
10. ThE R debsl g S TG RING 3R ERGE I ERla (L) s resistant
to comyentiordlichemathedsplyi ned in claim1. 9. A nethod of

treating a warm bl ooded ani mal havi ng acute nyeloid

| eukem a (AM)
11. The method according to claim 9 and 10 wherein the warm-blooded animal is a human.

12. The method according to claim 11 wherein the human is a juvenile human.

13. Use of a combination of any one of claims 1 to 5 for the treatment of acute myeloid
leukemia (AML).

14. Use of a pharmaceutical composition according to any one of claims 6 or 8 for the
treatment of acute myeloid leukemia (AML).

15. Use of a combination of any one of claims 1 to 5 for the preparation of a medicament for
the treatment of acute myeloid leukemia (AML).

16. Use of a pharmaceutical composition according to any one of claims 6 or 8 for the .
preparation of a medicament of acute myeloid leukemia (AML).

17. The use of any one of claims 13 to 15 wherein the acute myeloid leukemia (AML) is

resistant to conventional chemotherapy.



conprising admnistering to said aninmal a
therapeutically effective anobunt of the conbination
w@ewenaizeg to any one of clainms 1 to 5. 10. Thecresivonosss79
according to claim9 wherein the acute nyeloid
| eukemi a (AM.) is resistant 4¢.0 conventional
chenot herapy. 11. The nethod according to claim9 and
10 wherein the warm bl ooded animal is a human. 12.
The nmet hod according to claim 11 wherein the hunafn
18, ASGTRIBIS BaFAIR FOMPISNGSEOGTOREER RERIAID 51 0k OBy RIS 1 to 8
togetrlgr &h@ln@ﬁuéﬁdn@ f@r Jn%ltér'é@ué TRphMERNGr stlquastisl Bsénrebddf th the
eukem a M) . . Use of a pharnaceuti cal
tfeat@@ﬁ#ﬁﬁ"ﬂh—on accord| ng to any one of claims 6 or 8 for
the treatnent of acute nyeloid | eukema (AWM). 15.
Use of a conbination of any one of clains 1 to 5 for
the preparation of a nedicanment for the treatnment of
acute nyeloid | eukema (AM.). 16. Use of a
phar maceuti cal conposition according to any one of
clains 6 or 8 for the preparation of a nedi canent of
acute nyeloid | eukema (AM.). 17. The use of any one
of clainms 13 to 15 wherein the acute nyel oid | eukem a
(AM.) is resistant to conventional chenotherapy. WO
2008/ 067280 PCT/ US2007/ 085579 -49 18. A commerci al
package conprising a conbination according to any one
of clains 1 to 8 together with instructions for
si mul t aneous, separate or sequential use thereof in
the treatnment of AM.:



