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The present invention relates generally to novel

w@eopportds that inhibit the binding of the SnBCI/EP2005/003619
protein to Inhibitor of Apoptosis Proteins (IAPs). The
present invention includes novel conpounds, novel
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Apoptosis signaling networks are classified as either intrinsic when mediated
by death receptor-ligand interactions or extrinsic when mediated by cellular stress
and mitochondrial permeabilization. Both pathways ultimately converge on individual
Caspases. Once activated, Caspases cleave a number of cell death-related

substrates, effecting destruction of the cell.

Tumor cells have devised a number of strategies to circumvent apoptosis.
One recently reported molecular mechanism involves the overexpression of
members of the IAP (Inhibitor of Apoptosis) protein family. IAPs sabotage apoptosis
by directly interacting with and neutralizing Caspases. The prototype |APs, XIAP
and clAP have three functional domains referred to as BIR 1, 2 & 3 domains. BIR3



nat ural substrate, Procaspase 3. It has been reported
that a proapoptotic mtochondria) protein, Smac (al so
woe@ioasl DI ABLO, is capable of neutralizing MEEP2005/003619
and/or cl AP by binding to a peptide binding pocket
(Smac binding site) on the surface of BIR3 thereby
precluding interaction between Xl AP and/or cl AP and
Caspase 9. The present invention relates to
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NNUR (1) -- in RLis H CL-C4
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C3-Cl0cycl oal kyl which are wunsubstituted or N
substituted; R2 s H Cl- al kyl : Cl1-C4 al kenyl ;. .
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binding of the Smac: protein to Inhibitor of Apoptosis Proteins (IAPs). The present

invention includes novel compounds, novel compositions, methods of their use and
methods of their manufacture, where such compounds are generally
pharmacologically useful as agents in therapies whose mechanism of action rely on
the inhibition of the Smac/IAP interaction, and more particularly yseful in therapies
for the treatment of proliferative diseases, including cancer.

DETAILED DESCRIPTION

The present invention relates to compounds of the formula (1)



unsubstituted or substituted; R3 is H -CF3; -C2F5;

Cl-&A al kyl; Ci1-C4 alkenyl; Ci1-C4 al kynyl; -CH2-Z or
WeR00a/0077R8 together. with the nitrogen form aP¢iBEP2005/003619
ring; Zis H -OH F d,; -CH3; -CF3; -CHO; -CH2F or

-CH20H, R4 is C1-Cl16 straight or branched al kyl;

Cl- C16 al kenyl ; Cl- Cl16 al kynyl; or -C3-

ClOcycl oal kyl .; -(CH2)1 6-Z1; -(CH2)0 _6-aryl; and

- (CH2) 0_6-Rgt ; "wherein al kyl, cycloal kyl and phenyl
are unsubs{ituted orQsubstituted; z1 is

- N( By -

- C1-10al U—R
-N(R8) RO - N -c3-c7c;?c|oa|1<§/|, -N(R8)-C(O) -
(CH2)0 -phenyl ; -IN(R8)-C(O) - (CH2)1_6- het;
-C(O)-N 0); RO -0 Cl-C10al kyl; -
c(O-0O %Euz) 1 6-C3 4C7cyc| oal kyl ;
-C(O -0 (CH2)0_6-phenyl; -C(O) - O(CH2)1_6-het; - 0-
C(O-Ci1-Cl0al kyl; -O O) -(CH2) 1. 6- C3- Crcycl oal kyl ;
-0 C(O-(CH2)0_6-phenyl; -0- C(O-(CH2)1_6-het;
wherei n al kyl, cycl oal kyl and phenyl are unsubstituted
Ry is H; ®FC, alkbs Ot} @Iﬁeniﬂebﬂ@ akyinyl oFreqiey, %l@ﬁkﬁﬁﬁﬁ%ﬁ'dré
[ containing 1- 4 heteroatons selected from N,
U”SUbSt'tH?‘?@g s@stlgﬁe@, 12 menbered fused ring systemincluding
at Ieast one 5-7 nenbered heterocyclic ring
containing 1, 2 or 3 heteroatons selected fromN, 0, 3

Rois H; C\/}BDZ@I@W QT pdIkeil] ERTDAHKIHB 64 3-Gypey Foalkyhwisich are

teroc cI ic ring or fused ring systemis
unSUbSt'tHWgJHﬁ Htedor substituted on a carbon or nitrogen

atom R5is H -CH3; -CF3 ; -CH20OH or -CH2Cl; RO and
) R10 are each independently H Cl-C4al kyl ;.
Rs is H; -CBs,Clel 6l ©alsyalkyl- € 2 plkedy C3:4-C7alkghylal-Rf2:Z or Ry and R;

- 0:6- ph | ; rein al kyl, cycloal kyl and phenyl
together ‘g&%%'@éﬁnﬁg{'@c@ }/‘\,h ®FQibstituted, or RO and RLO
Zis H; -9kt d)B"—O'I-"Ht hCFQﬁOH}GIOMFf oF IosdH; RS is H

Cl-C10-al kyl'; "aryl; phenyl? C3-Crcycl oal kyl ;
-(CH2) 1- 6- C3- C7cyc| oal kyl; -Cl- ClO0al kyl - aryl;

i o RN TR I G TR P b o
CrocycloalKyGHRE Bk B -5 H¢ p(@ﬁﬂ»!) é-%\ryl arﬁkﬂié(@-lg? 0.6 ReOHekeRIARY IK¥)cloalkyl

cl oa
and phenytgr@ur(mhgilbﬂ%d @IﬁéH?ﬁt'tU%/e(dCI—Q)o 6- C( O - pheny! ;
-(CH2) 0-6-het; -C(O-(CH2)1_ 6-het; or R5is a
resi due of an amno acid, wherein t he al kyl,
Z1 is “N(Ry) (@) By-GroalkginyN(REEC(0)-(CHz)1.6-Cs-Creycloalkyl; ~N(Rg)-C(O)-

(CHz)o.s-phenyl; —N(Rs)-C(0)-(CHz)1.6-het; -C(0)-N(Rg)(R10); -C(O)-O-C4-Coalkyl; -
C(O)-O-(CH2)1_6-C3-Cycycloalkyl; -C(0)-0-(CHy)o.5-phenyl; -C(0)-0-(CHy)4.6-het; -O-
C(0)-C4-Cqoalkyl; -O-C(O)-(CHy)1.6-C3-Crcycloalkyl; -O-C(O)-(CHz)os-phenyl; -O-
C(O)-(CHz)1.6-het; wherein alkyl, cycloalkyl and phenyl are unsubstituted or

wherein

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

membered heterocyclic ring containing 1, 2 or 3 heteroatoms selected from N, O,



aryl substituents are unsubstituted or substituted; U
is as shown in structure Il: R7T R6 R7" a)n-Rc Rl X
W@ Rwp9RA1 1| wherein n = 0-5; Xis -CH or N ReI/aPaofA03619
are independently an 0, S, or N atomor CO 8 alkyl
wherein one or nore of the carbon atons in the al kyl
chain may be replaced by a heteroatom sel ected from
-0, Sor N and where the alkyl may be unsubstituted or
and S, whidhsheteraoydlic Rdg ios fisscbdingdyétennis (reubsiaited Qr substituted on
b (Rfrz.%gR%;g' or 4 WD 2005/ 097791 PCT/ EP2005/ 003619 (b)
a carbon Qi niFp9e] g@lo: js H or Rc and Rd nmay together form a
cycl oal kyl or het; where if Rd and Rc form a
i cycloal kyl or het, R5 is attached to the forned ring
Rsg is H; -a%Ha; €For, -AHaObhpr (CHp@l, g are i ndependently 0 or 1; Re

' | Kyl | ky!Ad and ich.
Ro and Rk affbedon loenentl B i 0f i G cebig BoRIs R
C7cycloa$(y@)—ZCH65.E-pﬁﬂég?IF;\Nﬁle?ém SRS EYdloAIRA Mid pRemASIrk uHsBBstituted
aryl or_het; and Rg are each independently H;
or substitutad,cord3s a9 Rictogetioas wigh s nitrogep;forphet  cloal ky! ;
-(CH2) 0. 5- C3-Crcycl oal kyl ; -O (CH2)0-6-aryl; phenyl;
aryl; phenyl -phenyl; - (CH2)1 6-het; -O (CH2)1-6-het;
Rsis H; %@10-3'“{%@'? E{iémyli C@'(Zo)rcwgl_aalﬂ%g @%ﬁiﬁl@mmw; G
Croalky- R {C B lop Ao ey cTas-(Btbphemr Yo Ll CERKGH )+
hi - - h hor- a .G .k i . oo
pheny)z S5k LrEen DATRESHDL 20(0)-c O RaRTl ¥l0) feHART,-C,
cycloalkyl; -C(0)-(CHz)o.s-phenyl; -(CHz2)o.s-C(O)-phenyl; -(CHz)o.s-het; -C(0O)-(CHo)s.
s-het; or Rs is a residue of an amino acid, wherein the alkyl, cycloalkyl, pheny! and

aryl substituents are unsubstituted or substituted;

U is as shown in structure 11

R, R
R, a)n—Rc
R’
X

/ (Rb)n—Rd——'— Il S
wherein
n = 0-5;
Xis—CHorN;

Ra and Rb are independently an O, S, or N atom or Cq_g alkyl 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



substituted; -S02-Cl_C2al kyl; -S02_Cl1_C2al kyl phenyl ;

-OCl-Aalkyl; or Rg and Rf form a ring selected from
whedosoo77aryl ; Dis -CO; -C(O-Cl_7 al kyl ene oPCT/EP2005/003619

arylene; -CF2-; -0-; -S(Or wherer is 0-2;

1, 3di oaxol ane; or Cl1_7 al kyl -OH;, where al kyl, al kyl ene

or arylene may be unsubstituted or substituted wth

one.or nore hal ogens, OH, -O Cl-C6al kyl, -S-Cil-
(bD6aIAay4—DerAr2,CF3 or Dis -N(Rh) wherein Rhis H Cl 7

Rcis H o?g%lln m@¥| F’ fﬂ{tgﬂ%%g%logwggq ek g\@bere if Rd and Rc form

e T T (M TN

p and q Bedndapartendy idyor 1,502- ( CO- Clo-  al kyl aryl) R6 R7, R6

Reis Cig e%y@ibalgyﬁ%%afmgbﬁ %%n e lyé’p BQ tlghed or s¥xlbst|tuted

Qis N, O,®, 18abt0),; - (CH2) 0_6- C3- C7cyc| oal kyl ;
0-6-aryl; phen (CH2) 1- 6- het ;

Arq and Ar@agr@ﬁgg)qutgtqﬁe@r unmstl%/ut;ed;@(y)lqnbgt -C(O -N(R11) (R12) ;
-N(R11) (R12); -S- R11; -§(0O-RL1l; -$(0)2-R11;
-S(O) 2-NR11R12; -NR11-S(O) 2- R12; wherein alkyl,

Rf and Rg)arbtwdqylhdmcwn‘ﬂh/ mr&@@umﬁ IG1L$ﬁ)éll@lar§U boH; t@t(esi
united to forma

Croalkyl; fshomy G5 Gruon 000y b D ereesopmI0asE phervk phrey : -
(CW)m-%%;_%@_‘%?deﬁ%;g?gt le\I Q)cﬁﬁc(l:g&?gmhﬂ)(&z) -N(R11)(R12); -S-

R11; -S(Q)@M) 0-5(035 Hi); lSZO)Z‘NRQ)Rﬁi-NBQ?‘S@)lz- R12; S-C4-Cqoalkyl; aryl-Cy-

Caalkyl; I}jﬁ%ﬁ) %{l@ \N_@@f_@@@ ycI al ?}é:{;ept;a%(do‘)afy?aSectlﬁggﬁs?ti_tuted or

substltutec@( @bfh@ﬂ‘ %gﬂ@lOébséf)"(ﬁ%bgalkgg%n?lct@-@]-Q?@TWI;;OFF%( 5hd R¢ form

aring seleg( fromHRtor@&rgd3- C7cycl oal kyl ; -C(S)-O (CH2) o-6-aryl ;
-C(S)-(CH2) 0-6-Ofl uorenyl; C(S)-NH-(CH2)0-6-aryI;
-C(S)-(CH2)0-6-aryl; -C(S)-(CH2)1-6- het; wherein

D is —COa] Jc(b) @NyCéIRﬁbhé|or@lﬁﬂeﬁéyJCFa}€-0mS$'(@)LM1@?@ﬁ i<00-2;

substi t ut ed are a substituent that
1,3dioaxglape] ior &hesilk-idpaherealkyhalkyignscor arvianeomey decel |

ansuv R O i iS00 oAb 3 B2 RS-
Cealkyl onrCF {22 Drisy-NE@RH) vehdrein RutiedH; @, Mbﬁt(uhsm&dr By bstitoRdyy

%tltuents sel ect ed from Cl- Cl10a &I hal ogen,
aryl; -O(Qyroycloply D uapiy pr SUtsiigeaRye SroalkesC(Quoor s nalkh
aryl; C-OFEL ORI CURELEARGA-Br! or B, 8N Ry Sos (51 fut ed
alkylaryl);

Rs, R7, R'sand R’ are each independently H; -C4-C+q alkyl; -C4-C1o alkoxy; aryl-C4-
C10 alkoxy; -OH; -O-C4-Cqpalkyl; -(CH2)o.6-C3-C7cycloalkyl; -O-(CH,)o.s-aryl; phenyl; -
(CHz)1.6-het; -O-(CHg)1.6-het; -OR14; -C(O)-R11; —=C(0)-N(R11)(R12); -N(R11)(R12); -S- -
Ry1; -S(O)—Rm -5(0)2-R11; -S(0)2-NR11R12; -NR11-S(0)2- R12; wherein alkyl,
cybloalkyl and aryl are unsubstituted or substituted; and Rg R7, R’'sand R’z can be

united to form a ring system;



substituents selected froma Cl-Cl10 al kene;
Cl- Coal kyl ; hal ogen; OH -0O Cl-C6al kyl; - S-Ci1-C6al kyl
WwW@r0050%391 and substituted phenyl or aryl of RIRCHREP20R/@3619
are substituted by one or nore substituents selected
from hal ogen; hydroxy; Cl-C4 al kyl; Cl1-C4 al koxy;
nitro;, -CN, -0-C(O-Cl- C4al kyl and
-C(O-0O0Cl-CA-aryl, or pharnaceutically acceptable
Rs7 and R?g' ér@ :h@@a@mfentwm (p{ @s@alkyl n{@%)ogmﬁbs@ydl@élayleqmg‘)o -

npound formul a In treat nent

(CH)o 1(3@1"})}2» f@@)t@v@wﬁ'&é‘as@@) Edtmei- 931@00Vﬁ|@§5<Ybe§éﬂdi'@T(CUn)o &
d t
aryl -GPSR Ble TS C(ORRE RE BB L re ORI Sh ey (0>
N AT L AR A e e “fu‘ﬁ?ﬂm"’ o-an
C(S)-(Chgl At AUpIg Y G N e ntarih G CiTaeaBd, -ClS-CHy)s.

. rati u 0
net e BIBR Y Gy oY AE ARBOEANRL o AhARRBBUBHR Pénd R,
are a sulesditgentribst fatllltaiesrmiaaspdar)t df the méedute bhossraeatliimemlofne; or
aid djs eas ene ter used herei nbefore and
R and %@rt@gﬁ ﬁb‘ih &8&‘?“ a g%t 'n the context of
wherein FHé' aﬂk& Ssfien®s bR, f é’t'\dl F@"éz '@uﬁﬁélﬂ)%ﬁtd{@&i ®¥ Substituted by
se indicated: 6 WO 097791
one or masmm:aemmmged frany C4- Gmauml hatogeni, OH afl-CatCealkyl, -S-
Ci-C alkhla gg: 6 to 14 carbon atons, which may be fused or
1763 & and which is unsubstituted or substituted by

substitutéd @yﬂbalﬁ?r@bsﬁn@érﬁé aPRy, ang Rk ard ¥Gbstitbed B}U@ﬁ% &r more
wherein fhe substituents are as descri bed

substituepapelepiad freimy Crit ieaRy Cr-Crap MAIOGaN: Gdary Cr-Cealky -

fe o heteroaryl and heterocyclic rings and
S-Cr- Ceq’"ﬁ@ed rFi’fgéercont aining aromati ¢ and non-aronmatic

substltut@@bhenytlmlaryl ofi Rgsand' Rigtdreissibatitoited byemhercﬁdnore substituents
terocyclic ring _containing l- 4 heteroa

selected JGnaalgen: BN oCTS AVIok G ke PETFRERN PStR)-Cr-
Caalkyl ahurlgg@)és(t)qfq Cn(‘a|r}l,‘dl ng at | east one 5-7 nenbered

clicring containing 1, 2 or 3 heteroatons
or pharrrmebehd:aﬂy efcroeptathle@altaﬂterSof Sui t abl e het substituents
i nclude unsubstituted and substituted pyrrolidyl,
tetrahydrofuryl, tetrahydrothiofuranyl, piperidyl,

The presehPRivaaHbn al® s O B a8y b combBhhd idf®ermula | in the

1, 3-di azapane, 1,4-diazapane, 1,4-oxazepane,
treatment ofiprotiferative diseasesssapedaliydhgse dppendeng, orpgheatznad@g of the
Smac prcI)tem o Iln?nblt%’r of ipoptos;s Proteins (IAPs), or for the manufacture of
pharmaceutical compositions for use in the treatment of said diseases, methods of
use of compounds of formula (l) in the treatment of said diseases, pharmaceutical
preparations comprising compounds of formula (1) for the treatment of said diseases,

compounds of formula (1) for use in the freatment of said diseases.

The_general terms used hereinbefore and hereinafter preferably have within the

context of this disclosure the following meanings, unless otherwise indicated:



triazole, tetrazolyl, oxadiazole, thiophene, imdazol,
pyrrolidine, pyrrolidone, thiazole, oxazole,
w@yeosadTiel pyrim di ne, isoxazolyl, pyrazine, gqeCTaPin&003619
i soqui noline, pyridopyrazine, pyrrolopyridine,
furopyridine, indole, benzofuran, benzothi of uran,
benzi ndol e, benzoxazol e, pyrrol oquinoline, and the
i ke. The het substituents are unsubstituted or
“ ” . I
Ay s RIS Bl T £ 1 SR IR, AR et or
unfused, medrvwclarajumut;sltuutedmmsktn&e}d byesvpecnramm;e pneferai}y one or

d et hoxy,. ”
two subsEieefs, WRSfeiedhpiayipshinegls bie a RSy raFler. Riefergg anr i
phenyl, ng%[(aggylgﬂ thyl or ethyl, -OC(O-Cl-.C4al kyl or
Cl- *al kyl, such as carbonet hoxy or
car boet hoxy. Wien two substituents together with a

“Het” refc%rg mgtﬁogﬁgﬁﬂii Wettél%% Qi $§ﬁd fdsted' rﬁps OSRLFHRPIromatic

ing he eroc

and non- ardm@tﬁxelmelemﬁy@h@ rings’s I“Hgt” is a@?aﬁemaérerd Hefwocychc nng
ti dine, azole, piperidine, piperazine,

contaln|nﬁy1r,40m@erqgip@§oqeéectegimo(mJ)\l O apd s eran %312, rapmbered fised
ring systeﬁﬂﬁh&h&’ih@eat %55‘%’8%05-‘77' meﬁfﬂ)%ré&@e{érgﬁchbmn it ?mg 1,2o0r

orine, bromne or 1 odi ecl
3 heterodtbunsraetectad drooi No 10, remd S7SUalA6 Get 60 Wlents lnclude

unsubstifed ot SUGH g Ry R I drtee et Sanyro Blaew et

opyl I
piperidyl ;ﬂ;%@bg% I, ?étFQH 6‘% ?V'morgﬁmﬁb Pﬂncga%?;%ﬁé’h e1 d4 dg)aezr%?;e

1,4- oxazapm;ﬂl 4-@watmméumhdmelnyl ayoteheyrazade, tnazole, 1

triazole, t[eg% IS/F gg@rzg[ﬂ:l{@ps aﬁgﬂﬁd%%\% @hfea&g%pg nt%la%ole,

oxazole, ?Mﬁdilﬁ@r idirfe, QéébbiﬂoWl,, pyrughepgihpline G¥64GiReRYe,,
cycl ohep t&l or cyclooctyl. Preferably, cycloalkyl is
Py

pyrldopyr@zmeonwo rigine, éty@pwaqiwa?l ingplau peragfupan, benzothiofuran,

benzmdoll’é]solél?ﬁ%) it{:& dpdﬂ olgggﬁéhlﬁé‘t% el lrkean?heoﬂ%tt %lﬁ)stltuecpts are

subst i ow, preferab

unsubstitated@3r substitigd odug adsomatohy by hﬁrm@eanespecaallydﬂmmmedues
such

rores S SR B sl S
t t |

methoxy %)ﬁﬁ effl'(}I A nglkgo]@ggg@%(ﬂ ﬁ?}aﬁgﬂﬁr a@ O-@' s@nge II or |Orr1]ea

nitrogen bjném@a.’alkym, pspegially methyl osre!tlnﬁ,e-o-t(}(oeﬁn-ﬁﬁalkyl or —C(0)-O-

han Th d
C1-C4alkyl é‘f’ 8%‘337@(5‘){6‘?‘??%{)5522%9@?@%’)&: chalenzmopouﬁglommn and

nodi fi ed am no aci ds. Unconmmpn and

When two substituents together with a commonly bound nitrogen are het, it is
understood that the resulting heterocyclic ring is a nitrogen-containing ring, such as
aziridine, azetidine, azole, piperidine, piperazine, morphiline, pyrrole, pyrazole,

thiazole, oxazole, pyridine, pyrimidine, isoxazolyl, and the like.

Halogen is fluorine, chlorine, bromine or iodine, especially fluorine and chlorine.



nodi fied am no acids are known to those of skill in

the art (see for exanple G B. Fields, Z Tiamand G
w@ar0a097795ynt heti ¢ Peptides A Users Quide, UniRET/EP1095/003619

of Wsconsin Biochem stry Center, Chapter 3, (1992))

and include am no acids such as 4-hydroxyproline,

5- hydroxyl ysi ne, desnosi ne, beta-al ani ne, al pha,

gamma- and beta-aninobutric acid, honocysteine,

Unless oﬂ%mﬁ'ﬁ éb‘@c fi&d t‘élﬁh” in'&ﬁrde‘%réﬁatl@ﬁtgﬁ bigncl%%éhé‘lw dIRyl, such as

ic aci nocapr oi c
methyl, ahylnmpxopylt rsoanml - bBtst sticapii iy h perdbiudylj ©-peadyldnd branched

i phenyl al ani.ne,, h 0X Line and the like. If the
pentyl, ”%%@%ﬁg% arsghed e é&%@@@q ‘residue contains a

derivati zabl e group, such as COOH, -OH or amino, the

side chain my be derivatized by a substituent that

A “cycloaliedc prou meank &derGveardleallsyldapingp to Boing exdepl aioms and

may be, 17 ol S 88P o SSuPRETEhanB SR, GaBhipw or

cyclooct)aerPrlgﬁarleyt b}"@@ﬁikﬂes cyelphbptytler Hd@}dl@zﬂﬁyltgloﬁprmﬁbe
si de chains nmay form am d

unsubstlmw Péﬁﬂh@ﬂtétﬁd wvén Ak §f th%swtttu@ndsﬂeflneﬁ@el%f pRefRrebl
halo, hyd@%?ﬁ éugﬁw §L}é‘f\"gs Fn%gﬁylf acilitates transport across

t1on, any carboxylic acid
group in the am no acid reS|due for exanple, an al pha

car boxyl | c aci rou may be derivatized as di scussed
The amin@gok esidisarinelnde sUERIde ofnsdpdar! ap s ogyeas

alanine, 5@6155@9&5%@%&133 %g atde 458teind @bt fn"ﬁﬁé' ?r%l?él‘ﬁlc acid,

fransport ross ' Ce rane are
glycine, hisbdinet sotehwires, déucine Ilysihe, mbmmmdecphamylalaahiesmrrgline,
arts. f | e, ngewar.., S.,.Paul.etti. G
serine, tRiEORiates THptoRgaRy HRRIS and VERE, | TheAmine Beigreridiae aleo
include te ,ssdg é!@am@'oiF GHM%WOMWdePﬁed gmlrﬁbléﬁd%@r{cmﬁbn%@

Bundgaard H. and Mbss J., Pharmaceutical Research
modified\asninozacigs seskiawnty thosexfekl inthe aridseefosexample 6. B.

Fields, Zaﬁ' l | @o(ﬁtﬁé %ah)g %ﬁgﬁ%tilctcggggcges gqg% | icﬁgﬁgi l Hv(érsity of
Wnsconsmmaéﬁﬂstmeﬁwas@hap@md(199:2))/ HR8 Aidin@é achind Beldsdued as

yl ene-interrypted polyene, phenyl, phenyl which
4- hydroxygggmiet athydrexylysiee, &eW"@ﬁJ l@aealwynegalabasgar@m%gand

beta- am‘?%BlJRR:' %%ﬂi lﬁ@t@b%l R@rlnl&élem‘ﬁ\é”&{}ul‘hﬁﬁsmﬁmntex?e@ﬁ@yarpmo

one or roups
adipic athla‘rbmusoGamebl doid, e orr3 tdnmnphebytrlcram@ 2;;3 cbamlrmprb;mmc

acid, dxp{%@%@nﬂﬁv h)(,ﬁr °“Brcgm§u—,ﬁ ;r\%ﬂt@‘ﬁ'gﬁn ée c?lam of t%se amino acid
residue contains a derivatizable group, such as COOH, -OH or amino, the side chain
may be derivatized by a substituent that reacts with the derivatizable group. For
example, acidic amino acids, like aspartic and glutamic acid, or hydroxy substituted
'side chains, like those of serine or threonine, may be derivatized to form an ester, or
amino side chains may form amide or alkylamino derivatives. In particular, the
derivative may be a substituent that facilitates transport across a cell membrane. In
addition, any carboxylic acid group in the amino acid residue, for example, an alpha
carboxylic acid group, may be derivatized as discussed above fo form an ester or

amide.



or two C1-C8 al kyl groups; where X1 is Cl-C24 al kyl
which is saturated, nonounsaturated or
w@ologmat ur at ed and strai ght or branched chai PCT/EP2005/003619
Unsubstituted is intended to nean that hydrogen is the
only substituent. Any of the above defined aryl, het,
al kyl, cycl oal kyl, or heterocyclic groups may be
unsubstituted or independently substituted by up to
four, preferably one, tmo or three substituents,
such as

Substltue(a%s ﬁ?atggcyl tre‘% fag%; r’cohJ mo qgﬁ %@@fg@ %é]l@f aNg e
known to&h&yé bF skifte theéthtediciMai Bty Qﬁsséé@%t fdr%(%ﬁjniﬁl’et BaRG¥war

the substituents defined herein; |ower

S., Paulelﬁb@eﬂ\/l AlViepg\B.; Siahean Bl kabtefa:V.al. kBsrchesitdR. hs Drug

Dlscoverg‘*oi?ﬁ?y%l 322614?[@8% py%}”o({s;@?ﬁ%% %‘H‘Jﬁumt i tuted

Pharmac@m‘mai Réegwdrehofol A7 spB885 i(198®Y @@n@ﬁallyaﬁuﬁl@ sh@@ﬁﬁents are
(such as di net hyl ami no acetyl am no; amn

hpophl"lq W't%fﬁ%xﬁu@m'@ﬁpa&“ce‘imwtﬁgbdudﬁ 2 G-Cayaliy; ‘Which is
saturate&%lhm%‘rﬁ?\gﬁko X;nyO Cytﬁﬁsg ﬁﬂ?Yed %’?&I&ﬁlbé Xé’th&%;\%(—)ﬁyqrftqug(@
polyene, Iphpny)lpthnylamﬂnoh;slubeﬂtultabb}bbﬂp@l{fl)tvls\/f?r-@gG%Hy: gfﬂdg%n@gng
no- of i substitute
CVC'Oa'kygie%éy ploa wﬁ%ﬁwﬁégg"e\w@ by ghs &itwo Lei-He adtybgEoups, -
X4- pheny@“rb(q lp'h‘én%gY&ﬁl?h% '%%b ufst inthe Sﬂ]%pgl‘ﬁw gzto‘?]e ot €;-Cs

oam no;
alkyl grom 2q50d- C@m:anﬁodécyl euxﬁme&)gacyclmjkﬂammbh iosebstiliterd by one

or 0 & 84 e Toe e A AR G sl O

monounsathrbfes} S&yﬁﬁé&hreﬂéd RRZAr 4 tfd?rtﬁ‘ﬁh&?éd cRaRsti tuted
or unsubstifuted sulfonate {such as chl oro-phenyl

sul fonate); |ower alkylsulfinyl; phenyl sul fi nyI

Unsubstlﬁﬁgcg‘ﬁs lgu%ﬁ%%l rlr(%ﬁﬁﬁ tﬂ}r)é(%g@i ksythg %ssl%f%tf' Oy - 1 over

aIkyIsquonyI alkylphenylsulfonyl hal ogen- | ower

al kyl mer capt o; en- | ower aIkyIsquonI; such as
Any of th@ﬁ@@aemﬂyeﬂraw'b b@t @%@M Haisloadill fihaterqayelip aunps may be

ry
sty R CR Len TGOS u SR, TR S e
substitueBts, sefdctadt romethieydroppeopkisting af:; haid kstichcas Bhot Bripdiydroxy;
ester or r bamat

lower k81 R ghetyFowialr Ao 606 AIky WIS Mk Be sbsHiltag witheany
of the sul?%%\%éerrﬁg ie’?lﬁ ?qf@eiﬂr Id@térfaf?ﬁéém)} @r kagn Indﬁ??"%?é‘rﬁéﬂ;aﬁa
alkoxy (sa@ aegnemexy)zvaryi (stheh B ahenylfosrherayl?. sulstiBated rerglr (sdch as
fluoro phenyl orr?r%/t%oxy phenyl); amino; mono- or disubstituted amino; amino lower
alkyl (such as dimethylamino); acetyl amino; amino lower alkoxy (such as
ethoxyamine); nitro; cyano; cyano lower alkyl; carboxy; esterified carboxy (such as
lower alkoxy carbonyl e.g. methoxy carbonyl); n-propoxy carbonyl or iso-propoxy
carbonyl; alkanoyl; benzoyl; carbamoyl; N-mono- or N,N-disubstituted carbamoyl;
carbamates; alkyl carbamic acid esters; amidino; guanidine; urea; ureido; mercapto;
sulfo; lower alkylthio; sulfoamino; sulfonamide; benzosulfonamide; sulfonate;

sulfanyl lower alkyl (such as methyl sulfanyl); sulfoamino; substituted or



ring containing 1-4 nitrogen, oxygen or sulfur atons
(e.g. piperazinyl, pyrazinyl, |ower
wa@bdogloopppper azi nyl, pyridyl, indolyl, thiophenptT/EP2005/003619
thi azolyl, n-nmethyl piperazinyl, Dbenzothiophenyl,
pyrrolidinyl, piperidino or imdazolinyl) where the
heterocyclic ring may be substituted with any of the
substituents defined herein. Preferably the above
unsubstituted sxﬂfmﬁrmkib}(buhcllws|b@a1lzb)dugoﬁém|idé)fh s@tyt@bamgaglgsﬁ@ted
[ n rbon |
sulfonate éqs . Uth(?o @g{l@n@] %ge nat g?dm?rec @kwtsg}ﬁ%m p‘r@ny{mlggryl,z he

phenyl- IOQ\IIéf'rémylélﬂﬁlW“ ?lkg?)ﬁ@n?@ﬁlfﬁﬁW&H%kaﬁ@gl}l@ngl tpﬁ]enlylsulfonyl'

har meceutica eases an

phenyl- lOtvmrﬁlk)ésulfwwhwdjlptmenmmfmiysmwo@m@m@raﬂq?mzdaﬁteal t,

tt
nalogen-Rdr iy HiERivk s spesrlb e srpumktRase SulfSHukpatdhhono
(-P(= oxemgl hydr@k@loﬁé@ﬁkb%ﬁo%&?l @r%u%@é%l’l(b%ﬂ ﬁ@éﬁho?yl

base addition salt a conmpound can exi st 'in
substituteureq @Uﬁh asutrifigre- meﬁhy’splaeryl iunea ) e Wiltblamctao;ei ester or

carbama?e% @SFR e&{@rﬁl @Xx%ﬂ&]aﬁgr& a ttg)g?]rg rll\@:? S\?vl(lﬂwtgrelgr 4 ancy R5 can

be the samaé of differémtrany aceidepend@ithyH ploeranei(é. gah{etm(l ethyl or
acceptabl e salts are useful for pharnaceuti cal

propyl); e Rygend Ks tagether wibihe dvatpm faom Eﬁzméfroempged heterocychc
ring contghﬁ{rd‘?ﬁerﬂtrbﬁéﬁ L%)p@a%@:éﬁsf{@#gf F@ﬁhé ie ?fggféez Méyrazmyl lower

e; p
alkyl- plpezddnnyl pyridwl trﬁionthm:phénqddhlbzolm mmeﬂ]yl biperaxiayp! e,
al kal |, and al kal i ne earth netal

| t
benzothidiahy, THAHINmPRs AANO o GRIMAEOUM B BESIING BpfeseayEls ring
may be SSRETAEAIIGHS Sk LLBSBehiered rubhonate sal ts.

addition"salts i nc I norgani ¢ acid addition
salts such as hydrochl ori de, sulfate and phosphate

h | kyl
Preferabfip a7 Meptith kHapctoakd: a9a 5" Bl Suds Heuber ac e
substitutddby halodent tarbang, m@u Isa(ci)asans o I3, @Cﬂ?t-@CFF I'ts

are al kali netal "salts suc hi um sal

-CN, -SChbpt nifad pot assi um salt, alkaline earth netal salts
such as magnesium salt and cal ciumsalt, alum num
salt, and zinc salt. Exanples of ammoniumsalts are

Where themmrral fomsisl usedrfdr totnpammtibydaphamiacaltical Brapaphtsns,
am.ne addition salts are salts wth

dlseases,e&dr;ﬁg%ﬁﬁet g 'B?%‘é’neﬂdpﬁﬁeafl‘iﬁb?ﬁpﬁ gigglsr compound, salt, or the
like.

It will be apparent to one of skill in the art when a compound of the invention can

exist as a salt form, especially as an acid addition salt or a base addition salt. When

a compound can exist in a salt form, such salt forms are included within the scope of
the invention. Although any salt form may be useful in chemical manipulations, such
as purification procedures, only pharmaceutically acceptable salts are useful for

pharmaceutically products.
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amno acid addition salts are salts wth glycine,

phenyl al ani ne, glutamc acid and |ysine. Sulfonate
waados9977ac| ude nmesyl ate, tosylate and benzene BCI/ERI00%003619

acid salts. In view of the close relationship between

the conpounds in free formand those in the form of

‘their salts, including those salts that can be used as

internedi ates, for exanple in the purification or

Pharmacedba:ﬂliyfamptabh sélis nchwdenyhtlapproprib@pharmaceutically
rrerl hures and their salts, any reference to

acceptabf%ﬁa%%ﬁ%m%a 2280 A5 arditioprgligefasienamnle. rastalealis. such
as alkali 4@ aﬁ(‘éﬂﬁ@‘é@ﬁs # Rkt Q Itd, A Aidm 'aﬁsté}ggf\ld%mmes%@@ﬂoﬁs

referring also to t e 'correspon |ng ONErs o ese
salts, anctarrmmmdlsl adshifpersaltd, pndfsuliooatosaits Afidtauditior saitsintlude

inorganic.ghg 8 rl'g(r:laa %ﬁ@%ﬁgﬁmﬁggﬁlggﬁe@?{%‘g apdfz{j)’ {%é@gf

organic agfl ARAGRSERAS Suads W@u#@ﬁateaaﬁwémfoﬂgte rRitdteNRtleate,
ot herw se. Any asynmetric carbon  atom may be present

fumarate; {arirate, (:m)ate apg)lactate (Rx@nplasndfimetehsalimare aikefi aneibl salts,
such as IftlﬂuH‘&t\l{ vs\ng? n%lg;ﬂ{thgéaiyr at%g@@%ﬁgfé&f uen@ﬁa&tpéuch

as magné&iumr&ﬁteaiﬂd C@lcmm?saﬁ Faldmin@® dait2Bhd Gindsalt. f Bxamnpldicof
npounds may thus be present as m xtures of isoners

ammomua? S%'lt%ﬁ'@r apmeniemsalicand irasnethylanemenum galhs Examples of
organic aﬁﬂﬁ?ta'da nesgd['lj‘t%%rg's ftts%ﬁlo%rr &fneoéi'[cﬁ%@gﬁaﬁw' o'@xasmalfs of

erre S according t rnventi on

amino acliCa@diton 8RS afe £ WRE Qi r@@%ﬁ@l yldlahlhbegmwrh@\kl)um@ and
erre i ment general e essi on can
lysine. SB@?P ﬂsymwg ?aégpmafaﬁ% aﬁé&@'@ﬁ@% stifgnic acid salts.
deflnltlons provi ded above and bel ow, thus yielding
stronger preferred enbodi nents of the invention.
In view offthefcloseerelatiorship isvesh tb‘@rqmumimd}a‘lntfr&e fomrmanh@thoserm

ti t I th f, wh
the form §BRIRERS b Buink. 8RS Rl Rt &M e s o htectiacidtes, Yor
example mepenslirfigadon oPidadiifieaitdn bhheIBEp NI tautbmdrs 'Eb'rb' tor
of Apoptosis Proteins (TAPS). An errbodl nment of

tautomerigraixiiies ianddheir salts,cant ierencedertior nampotngs @er@nhaioae

and hereihbiter g@pe%igﬂy\thg égrﬁ@‘odﬁd?oi(t% for%ula I, is to be understood as

referring also to the corresponding tautomers of these compounds, especially of
compounds of the formula I, tautomeric mixtures of these compounds, especially of
compounds of the formula |, or salts of any of these, as appropriate and expedient

and if not mentioned otherwise.

Any asymmetric carbon atom may be present in the (R)-, (S)- or (R,S)-configuration,
preferably in the (R)- or (S)-configuration. Substituents at a ring at atoms with
saturated bonds may, if possible, be present in cis- (= Z-) or trans (= E-) form. The
compounds may thus be present as mixtures of isomers or preferably as pure

isomers, preferably as enantiomer-pure diastereomers or pure enantiomers.

Preferred embodiments according to the invention:

11



R2 R4 wherein R is H Cl1-C4 alkyl; Cl1-C4 al kenyl;
Cl-A4 al kynyl or cycl oal kyl which are unsubstituted
wWoro0sopEbi t uted by one or nore substituents sePEER05/003619
from hal ogen, -OH, -SH, -OCH3, -SCH3, -CN, -SCN and
nitro; R2 is H Cl-C4al kyi; Cl-C4 al kenyl; Cl-C4
al kynyl or cycloal kyl which are unsubstituted or
substituted by one or nore substituents selected from
In the folldi\&lhggﬁéferréa-bmbsuf mer@)-@eneraﬁé)kﬁessrﬁhl canSEé\lr@rfldced by the
iIs H -CF - C2F5; Cl1-CA4 yl; C -C4 al kenyl ;
COWQSF’Of@i‘lQZ&‘O&? L@?ﬁ?lﬂc de@PIEDZS & O‘Fée‘g ﬁ‘H’OF@ an@o‘&é@Wth% ¥ieldinge

stronger m%gli%g’e&“%@’&@%%ﬂ@”ﬁn'ﬁ 005/ 819779c1}|3 "o

PCT/ EP2005/ 003619 R4 is Cl-Cl16 straight or branched :
Preferred d$ t&ysl Y SElefCidnpduedsydf, thefemllaiadqupinﬂrmaoeuu@lyCQWeptable

| k
salts therSiCaBRH Hid aisbats d bR RRIed 153 Bl SaRlS Meeasd Shnsnging on
binding oﬁh@ Srﬁﬁé' i t'e‘cdiiogﬁggrtoﬁébAbbE)ﬂé%%dPr&émbf(lAPS)
-N(R8) C(O) (CH2) 1- 6- )(/33 Cr7cycl oal kyl; -N(R8)-C(O) -
(CH2) 0- 6- phenyl ; -N(R8)-C(O) - (CH2) 1_6- het ;

An emboq@(&g} 8“?@'(6%@ r&(e@r% C?Q @ﬂ; JCQ)%MHdS of the formula (1)

-C(O -0 (CH2) 0- 6- phenyl ; C(O) O(CH2)1 6- het; -0-
C(O - C1- C10al kyl ; -OC(O) - (CH2) 1- 6- C3- C7cycl oal kyl ;

-0 C(O-(CH2)0_6-phenyl; -0- C(O-(CH2)1-6-het,
wherein algyl, cycloalkyl and phenyl are unsubstituted
or subst|t3ut ed heQis a 5-7 nmenbered heterocyclic

ri ng cont aj 1- h gﬁatoms elected from N, O
and & sused (P ng systemincl uding
at | eas? one||5-7 |nmenbered heterocyclic ring

cont ai nwg 10 2 of, 3 heteroatons selected fromN, O,
and S, ich heterécyclic ring or fused ring systemis
unsubstituted or substituted on a carbon atom by
wherein haI ogen hydr oxy Cl-Aal kyl, C1-C4 al koxy nltro
0-Cl- Cda k){ or. -C(O -0 Cl-4-al ky
Ryis H; %quq;@@ncbp@k@y a(pkg;p alkymllcgr@yc@gllgﬂgymgh\ a[ﬁ unsubshtuted

or subshtut@@@y Shddi fL ibstituents selected from halogen, -OH, -SH, -OCHs,
-SCHs, -CN, -SCN and nitro;

Rz is H; C4-Cjalkyl; C4-C4 alkenyl; C4-C4 alkynyl or cycloalkyl Wh}ch are unsubstituted
or substituted by one or more substituents selected from halogen, -OH, -SH, -OCHs,

-SCHj3, -CN, -SCN and nitro;

Rs is H; -CF3; -CoF5; C4-C4 alkyl; C4-C, alkenyl; C4-C4 alkynyl; ~CH2-Z or Rz and R;

together with the nitrogen form a het;

Zis H; —OH; F; CI; =CHg; -CF3; -CH.CI; -CH2F or -CH,OH;

12



R8 is H -CH3, -CF3, -CH2OH or -CH2Cl; RO and R10 are
each independently H Cl-C4al kyl; C3-Crcycl oal kyl ;

WO (@sPYTT96- C3- Crcycl oal kyl ; - (CH2) 0- 6- phenyl ; PGHYEPE0F1003619
al kyl, cycl oal kyl and phenyl are unsubstituted or
substituted, or RO and R10 together with the nitrogen
formhet; R5 is H Cl-Cl0-al kyl; C3-Cr7cycl oal kyl ;

i -(CH2) 1- 6- C3- C7cycl oal kyl ; -Cl1-d oal kyl-aryl; - (CH2)O
R4 is C-6usiraigbt et brnchied (k) 01-61phkkapyl; Ci-Cis alkynyl; or -C3-Cog

cycloaliy Bkt -{Cigerpbeallcats sidie - TEhadisfeinalyyl, cycloalkyi

and phenyla@d uRdulksifialdaydr subfetifdted:CH2) 1- 6- C3- Crcycl oal kyl ;
-C(O) - (CH2) 0- 6- phenyl ; - (CH2) 0- 6- het ;
-C(O-(CH2)1.6-het; or R5 is a residue of an am no

: ' ' KW ., Ph |
7115 NESLSHOY LISl e ORI L S MR S0
(CHz)o-s-E’E@mgPQN@go(ml@l-(lé)h-érﬁegaaﬁ)ihlﬁ@(Rﬁ);SU(@‘}IO@“gﬁ-()D(lo?g@V; -

a)n- Rc n- erein n = 0-5; [
C(0)-0-EHg) - CRC TR ARV CAP 5 HeldplomBRDYE -GIPBO-E e Ret; -O-
- -6C b kuly, Wher ei h
CCO-CSBIN SRDR D SIS AR CTPLOE D
C(O)-(Cihgt.ehetvdrarsial @kyledydloaliyl ahd Shenyl ldre andubdtituied: dre
bstitutal'kyl may be unsubstituted or substituted; Rd is
su %%Iected from (a) -Re - Q- (Rf)p(Rg)qg; or (b)
Art-D- Are; Rc is Hor Rd and Rc together form

. cycloalkyl or het; where if Rd and Rc form a
hetis a Q%mezmbggad fetereayetioringgonkEning 1atd ketrezhtomstdededtod Mrin

N, O ano&%,né;r M 83 Zcm%rmlg\ér%a?&ecpriﬁé]gys efh f?]c.un i SP%%Q{ <|3Xe g_?r
membered heterocyclic ring 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 atom by halogen, hydroxy, C4-Csalkyl, C4-C4 alkoxy, nitro, -O-C(O)-C4-
Caalkyl or —C(0O)-0-C4-C4-alkyl or on a nitrogen by C4-C4 alkyl, -O-C(0)-C4-Caalkyl or
—-C(0)-0-C¢-Calkyl;

Rsg is H, -CHs, -CF3 , -CH,OH or -CH,CI;

Re and Ry are each independently H; C4-Calkyl; Cg-C7cycIoaleyl; -(CH2)1.6-C3-
Creycloalkyl; -(CHz)o.s-phenyl; wherein alkyl, cycloalkyl and phenyl are unsubstituted

or substituted, or Rg and R4q together with the nitrogen form het;

Rs is H; C4-Co-alkyl; C3-Crcycloalkyl; -(CHz)1.6-C3-Crcycloalkyl; -C4-Cqoalkyl-aryl; -
(CH2)o.6-Cs-C7cycloalkyl-(CHa)os-phenyl; -(CHz)o.4CH-((CH2)1.4-phenyl)z; -(CH2)g.6-
CH(phenyl)z; -(CH2)o.6-C(O)phenyl -indanylaryl -C(0)-C4-Cqealkyl; -C(O)-(CHz)4.6-Cs-
Crcycloalkyl; -C(O)-(CHz)o.s-phenyl; -(CHz)o.s-het ; -C(O)-(CH2)1.6-het; or Rs is a
residue of an amino acid, wherein alkyl, cycloalkyl, phenyl and aryl are unsubstituted
or substituted;
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Re is C1_8 alkyl, or alkylidene, preferably

net hyl i dene, and Re may be unsubstituted or
waasodtrated; Qis N, 0, S, S(O, or S(O 2; ArpCHEP2005/603619

are substituted or unsubstituted aryl or het; Rf and

Rg are each independently H;, -Cl-Clo al kyl;

Cl- Clo0al kyl aryl; -OH -0 Cl- Cl0al kyl;

-(CH2) 0-6-C3-Crcycl oal kyl; -O(CH2)o_s-aryl; phenyl;

aryl; phenyl - phenyl; - (CH2)1-6-het; -O (CH2)1-6-het;

. O-N(R11) (R12); -N(R11l)(R12); -S-
Ulsaaslﬁ\n}n @%u%&rg il S(8§2) Rl(l -)SEO) 2? NRll(R12;)( )

-NR11-S(O) 2- R12; S-Cl-Cl-alkyl; aryl-Cl- Cdal kyl;
het - d - C4al kyl wherein al kyl, cycloal kyl, het and aryl
are unsubstitutRRd or R4 WO 2005/ 097791
PCT/ EP2005/ 0@361 ubsti t utﬁ -S02_C1_C2al kyl ;
- S02- C1_C2al kYl NRAEIRBAa1 kyl T or Ry and Rf
form a rin® fromhet or aryl; Dis -CO;
-C(O-CL_7 al r aryl ene -CF2-; -0-; -S(O)r
where r is 0-2; 1, 3di ?Fﬁg or Cl1.7 al kyI
where al kyl, al kylene o rylene may bH unsubstltuted
or substituted with one or nore hal ogens, OH,
- O C1- Ceal kyl, -S-Cl- Cbal kyl or -CF3; or Dis -N(Rh)
wherein wherein Rh is H Cl_7 al kyl (unsub or substituted);
aryl; -O(CL.7cycl oal kyl) (unsub or substituted);
n=0-5 ¢ -cCl-Cloal kyl ; C(O-C(, -Cloal kyl - aryl ;
- 1- Cl0al kyl ; G O Co-d Oal kyl -aryl or
Xis ~CHGENG ™ <107 kyl: S02-(Co ClO- alkylaryl); R6, R7, R 6
Ra and %dra?lnﬁeaeedmﬂyham Q) perde atdm oFCosGlkyCheatinydne or more of

the carbor@t@%%fggk%ﬁ%}l cﬂeéﬁ% S I%lfzgﬁ&f 3 g\le%}patom selected from

O, SorN @Tb%ﬁér‘é_tﬁealeI m%@@ﬂmubsﬁtm dr Subfaghuit
(CH) 1. 6- : S R R11) (RL2) -
R s seleporTIgRLY) | -5 RIL -S(O) R} - S(O) 2RI

S(O2- NR11 RL1-S(O 2- R12; wherein al kyI
(@ Eycl E% 91 Z%ﬁ (54)\]1” 0ire unsubstltut ed or substltut ed;
(bpnd AQG-DRAr,;R 6 and R 7 can be wunited to forma ring

system R11 and R12 are independently H_ Cl-Clo al kyl;
Rc is H or Rognd Re-togethrs e gy ipalkyl oidret) ohere if Rd and Rc form a

cycoalif EE'B%%@T@ asaAhEp e [ Bept oG erdhaiomy

p and g &é)ihdepe@(d@}&_é@-@ﬁ 6- O fl uorenyl ;

0_6- CH2) 0 aryl
ly mcghy%ldéne gnd’Re may be unsu)bstltuted

Reis Ciga y? or alkyhdene preferab
~or substituted;

Qis N, O, S, S(0), or S(0);

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

Rf and Rg are each independently H; -C4-C4¢ alkyl; C4-Cqpalkylaryl; -OH; -O-C4-
Cioalkyl; -(CHy)o.6-C3-C;cycloalkyl; -O-(CHa)os-aryl; phenyl; aryl; phenyl-phenyl; -
(CHg)16-het; -O-(CHg)1.6-het; -OR4q; -C(O)-R11; =C(O)-N(R11)(R12); -N(R11)(R12); -S-
R11; -S(0)-Ry1; -8(0)2-R11; -S(0)2-NR11R12; -NR14-S(0)2- R12; §-C4-C4-alkyl; aryl-Cs-
Caalkyl; het-C4-Cjalkyl wherein alkyl, cycloalkyl, het and aryl are unsubstituted or
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(CH2)1.6-het; -C(S)-Cil-Cl0al kyl;
-C(S)-(CH2)1 _6-C3-Crcycloalkyl; -C(S)-0(CH2)0_6-aryl;

WO gSpo17eH2) 0_6- O-fl uorenyl ; - C(S) - NH ( CH2) O_6PETr/%P2005/003619
-C(S)-(CH2)0_6-aryl; -C(S)-(CH2)1.6- het; wherein
al kyl, cycloal kyl and aryl are unsubstituted or
substituted; or R11 and R12 are a substituent that
facilitates transport of the nolecul e across a cell

substitutatk ’BOaks; Cga:‘kyl RSOz ACRilRy IpberyiheO-@i-halkdpe oniRyrargeR; form
et .ar of R11 and R12 can be phenyl, naphthyl,
aring selgptedﬁmﬁ téﬁ B is unsubstituted or substituted:

al kyl of R11 and R12 may be unsubstituted or
substituted by one or nore substituents selected from

Dis —COa —@100:?0 7dllikdere onandges, -Chi:; -0 S(Qpahksd 1 is 0-2;

1 cion LA WA B IR G e e, o

unsubstltumttbfdutisutméd i thScM’CtSbr M@%ahweh@em{ UDC?—C%@II@PLSQL-
m a Cl-Cl10 al kene, one or nore hal 0g

Csalkyl or:ilrawr ki ~N&h ydiereinRh igH; @mq@!aill(ymsubgtmb&mueww

oGl Sy BRI S St O30 L ARBTLE P, .

aryl; C-Oglip8fdatiygri-O-<hl @ phkkyl-hryd or 150,00 6/ o-BII, BY;-(CLCGH
al kyl, Cl-C4 al koxy, nitro, -CN, -OC(O-Cl-4al kyl
alkylary)and” - (O - O C1-C4-aryl ; or pharmaceutical |y acceptabl e
salts thereof. A further embodi nent the pr esent
invention relates to the use of conpound of formula I
Rs, R7, R’s and Ry areczacteindepéngentlyi HerGi-Cyeallyls e@sEs¢ akopgcargl-Cy-

Co o o, (SR Rl o D RS B bR -
(CH2)4 B-Hmn@%H%% Hadt; mwracg@wm@'—@@mw 09, fN(RHﬂR1é)”-S-
he treat nent O ald | Sea- use

Ri1; -S(O):&Tpoé"l(]@%z Bi1; +OtWat MR (1R12;i N R1he‘3(€)r)ﬁdﬂﬂemefﬁln Sﬂfydt

ercatfiEaTT e sROREIRER oA BRERPHFRGop

united to firseasiag, systymounds of fornmula (1) for use in the
treatment of said di seases. One enbodi ment of the

present invention relates to conpounds of the fornula
R an o WOBEEL ey B0, o ESRARSENIL iy g
(CH)o.1(aryt)y.gi- @00){63‘1 ®roaﬂ<yhe@(@DK@Ha)1QFC£B7@WkYIOaB@)FO (CHz)o-6-
aryt; -C(O§RCE e Drficigv -Slo)- e LanTE B- (&'ﬂﬁ%bgf’ér'y UE28)-
('CH2)1-5~het; -C(S)-C4-C1oalkyl; -C(S)-(CHa)15-C3-Crcycloalkyl; C(S)—O-(CHz)o_e,-aryl;
-C(S)-(CHz)o-6-O-fluorenyl; -C(S)-NH-(CHy)gs-aryl; -C(S)-(CHz)oe-aryl; -C(S)-(CHz)1.6-
het; wherein alkyl, cycloalkyl and aryl are unsubstituted or substituted; or R4 and Ry
are a substituent that facilitates transport of the molecule across a cell membrane; or
R11 and Ry2 together with the nitrogen are het; aryl of R41 and R4z can be phenyl,
naphthyl, or indanyl which is unsubstituted or substituted;
alkyl of Ry1 and Rz may be unsubstituted or substituted by one or more substituents
selected from a C4-Cp alkene, halogen, OH, -O-C4-Cgalkyl, -S-C4-Cgsalkyl and -CFs3;
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R5 is H Cl-Cl0al kyl; Ci-Cl0al kyl -aryl;
-C(O-(CH2)0-6-Phenyl; -(CH2)0-6-C(O - Phenyl; aryl;

w0 p@anyi791 napht hyl or R5 is a residue of an anmP@DER0E(03619
wherein the al kyl or aryl substituents are
unsubstituted or substituted; Uis as shown in
structure Il: R7 R6 R7~ a)n-Rc R6, X (Rb)n-Rd Il 16
WO 2005/ 097791 PCT/ EP2005/ 003619 wherein n = 0-5; X

cycloalkyil sf RgHawd Ry, nfdy ndn&tibsaitiited od epbsttefsd ¥y aRebr rdoreor N
al kyl wherein one or nore of the carbon

8
seleoted Fpfia &rCen (ol AN HAPATNEGIOBENS - Goeltybjralpgen, OH, -O-
Ci- CGamﬁﬂ@ms@&mBg%Ire@f_—eda,{d om O, Sor N and where the

unsubstituted or substitut ed; Rd is
phenyl O'S@'WKQE Bo amd R4 ajay-bdansul@tituteaioy [s(uBgt)tqted)by otik)or more

substiusi i Bl oot BB o R E Ry Ak o,
-CN, -O-G}®}- Q@d&)élképénbemmrom,oﬁgrws attached to the forned

ring at a atom pandqarelndependentIyOor
or pharmﬁcemié:al!y acgeptadlk galts thergeft hyl i dene whi ch may be

unsubstituted or substituted; Qis N 0, S S(O, or

S(O2; Arl and Are are substituted or unsubstit uted

A further @mbodimehethe flesantlinRenfsereaes tb mﬁ@nea@&bmpddnerof
substijtuted or unsubstituted Co-ClO0al kyl;

formula I ¢n g kgatment.of prglifettiveisgases; esrecialiy tbp@gmqﬂendent on

e TR C RN TR e

manufacture of pharmaceutlcal compositions for use in the treatment of said dlsea-
ses, methods of use of compounds of formula (1) in the treatment of said diseases,
pharmaceutical preparations comprising compounds of formula (1) for the treatment

of said diseases, compounds of formula (1) for use in the treatment of said diseases.

One embodiment of the present invention relates to compounds of the formula (1)
wherein
R1and R; are independently H or substituted or unsubstituted C4-C,alkyl;
Rq Is C4-Cy¢ straight or branched alkyl, or Cs-Cyocycloalkyl, wherein the alkyl or
cycloalkyl may be unsubstituted or substituted:;
Rs is H; C4-Cqpalkyl; C4-Cypalkyl-aryl; —C(O) -(CH2)o.s-Phenyl; (CHz)o 6-C(O)- Phenyl;
aryl; indanyl; naphthyl or Rs is a residue of an amino acid, wherein the alkyl or aryl
substituents are unsubstituted or substituted;
U is as shown in structure 1l:
R, R,
R/ ajn—Rc
R,

/

X
(Rbjr—Rd——
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Dis -C(O-; C1_7 alkylene or arylene; -0-, or -S(Or
where r is 0-2; where alkyl, alkylene or arylene
wokiosioTray be unsubstituted or substituted 'w POT/BRBOD003619
nore hal ogens; -OH, -O Cl-C6al kyl; -S-Cl-C6al kyl or
-CF3; or Dis NRh wherein Rhis H Cl1_7 alkyl
(unsubtituted or substituted); aryl; -OClL 7 cycl oal kyl
(unsubstituted or substituted); -CO CO 10 al kyl or
wherein aryl or S02-C0 10 -al kyl or aryl; and R6, R7, R 6 and
= 0-5: R 7 are each independently H -Cl-Cl0 al kyl, or -OH,
n="u-0. al koxy, or aryloxy; or pharmaceutically acceptable
Xis —CHp@# s thereof. In a further enbodinent, Uis a
bicyclic saturated or unsaturated ring system
Ra and Rivarsi isdependsintiyl an OaShon Nsaeinebofogrlinl Mheosia mre oomere of

the carbof AGHRIRAE aMif Podih PayBsysices i bekrernbar bothsom
O, S or N) Binbihers th&alkyl WS/ I§& linshisstri R d8nsuktifued:r i ng carbon

. atons_can be unsubstituted or substituted with any of
Rdis selegiedsfi®dt it ut ed defined above for R6, R7, RV and R7';

isH ¢ NooVhs 0. F2, Cl2i Br2, 12, S, YH, H2, NH,
(a%(r C—ff-%&lqgl lteﬁf);p(ﬁ%i Q@ CH or -N, nis 0-3 and mis
(bP- 3 Arl4D-aApps:ef erred enbodi nent the ring atons may be
substituted with subsituents i ndegendent ly selected

Re is H of ReranshiRg togetherformpaxeloalkyhyar het; woeksr if Rokand/ Rofhemei n
cycato e g BT L SR S5 LA

p and q atelindependebiddOment;, U of forrmula Il or |11 together

Re is C1-3V\él$<{/]l, 5r5 mfe%yq?dgn{euv?r%gh rni1ar1]ygbe %%gbgsrgtuted or substituted,;

Qis N, O, S, S(O), or S(0),;

Ar; and Ar, are substituted ’(‘)r unsubstituted aryl or het;

Rf and Rg are each independently H or substituted or unsubstituted Co-Cyoalkyl; C-
Cioalkylaryl; aryl-C4-Cyoalkyl; het-C4-Cqoalkyl -C(O)-C4-Cs-alkyl-phenyl; -C(O)-C4-Cy-
alkyl; -SO2-C4-Cpalkyl; -SO,-C4-Coalkylphenyl; -O-C4-Cs-alky;

D is ~C(0)-; C47 alkylene or arylene; —O-, or -S(O), where r is 0-2; where alkyl,
alkylene or arylene which may be unsubstituted or substituted with one or more
halogens; -OH; -O-C-Cgalkyl; -S-C4-Csalkyl or -CF3; or D is NR;w wherein Rh is H;
C..7 alkyl (unsubtituted or substituted); aryl; -OC4.7 cycloalkyl (unsubstituted or
substituted); -CO-Cq.10 alkyl or aryl or SO5-Cq.19 -alkyl or aryl; and Rg Rz, R'sand R’
are each independently H, -C4-C+ alkyl, or —OH, alkoxy, or aryloxy;

or pharmaceutically acceptable salts thereof.
In a further embodiment, U is a bicyclic saturated or unsaturated ring system,

consisting of all carbon skeleton or with one or more heteroatoms suchas O, N, S

but preferably as shown in structure Ili:
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Especially preferred is a conpound of formula (1)
wherein Rl and R3 are preferably nmethyl or ethyl; R2
wo g008mpEei al ly H nethyl; ethyl; chloronethyl ; PCT/EP2005/003619
di chl oronmethyl or trifluoronethyl; R4 is -Cl-C4alkyl;
-C3-C7 cycloal ky; -(CH2)1 6cycl oal kyl ; or
-(CH2) 0_ 6ary| R4 is particularly ethyl; propyl;

i sopropyl; t-butyl; cyclopentyl; or cyclohexyl; -CH2-
cycl opentyl ; or -CH2-phenyl. 18 WO
2005/ 097791 P g, R5is

-G - C4al kyl - - C4al kyl - pwenyl ;

-G - HA4al kyl - Yisa R5 is particularly
phenyl et hyl ‘g,rw{%\henyl propyl; indanyl,
napht hyl ; - enyl CH2- C(O) - phenyl; R6

and R7 are H nmet hyl Uhasthe structure of formJIa
[11: 11l )n)mn x \‘N V wherein wherein any of
the ring carbon atons can be unsubstituted or
substituted with any of the substituted defined above
wheremfor R6, R7, R6, and R7'; Xis N Vis Oor H2; Wis -N
is 1, and mslor2. Especially preferred is a
wherein amnpbbtnedlrrg cérbomait@rnelc)anvﬂimuasmbstiﬁitedmﬂi sbiBstituted with any of

the substﬁuteedecriéafb ne¥j é%eov # ﬁt 6 and Ry’;
XisCHorN;

Vis O, Fa, Cly, Bry, I, S, YH, Hz, NH, or C4-C,4 alkyl;
W is -CH, or -N;

nis 0-3; and

m is 0-3.

In a preferred embodiment the ring atoms may be substituted with subsituents
independently selected from halo, H, OH, lower alkyl or lower alkoxy, wherein alkyl
or alkoxy are unsubstituted or substituted by halogen, OH, lower alkyl or lower
alkoxy.

In a further embodiment, U of formula 1l or llf together with Rs farm a fused ring
system.

Especially preferred is a compound of formula (I) wherein

R+ and Rj3 are preferably methyl or ethyl;

Rz is especially H; methyl; ethyl; chloromethyt; dichloromethyl or trifluoromethyl;
R4 is -C4-Caalkyl; -C3-C7 cycloalky; —(CHa)1.scycloalkyl; or —(CHz)osaryl. Ry is
particularly ethyl; propyl; isopropyl; t-butyl; cyclopentyl; or cyclohexyl; —CH,-
cyclopentyl; —CH,-cyclohexyl or —CH,-phenyl.
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R2 is H R4 is Cl-C4al kyl; C3-C7 cycloal kyl; Ci1-C7
cycl oal kyl - C1- C7al kyl ; phenyl -G -Cral kyl or aryl. R4
wo goopamt7prul arly nethyl; ethyl; butyl; isopropRCT/EP2005/003619

t-butyl; or cyclohexyl; -CH2- cyclopentyl;
- CH2- cycl ohexyl; -CH2-cycl opropyl; phenyl or
- CH2- phenyl ; R5 is -Cl-C4al kyl - phenyl ;

) -C(O-d -A4al kyl -phenyl ; -d -C4al kyl -C(O) - pheny or

Rs is -C1-&kplkyl-pBenyls-Q@)tC @ikl lypimdvertyIGat Qudiky HG@mptheny or aryl; Rs

s partcuSE A me Ry Tnneny ey AP Eheriapit el RePbYTOC(0) -
CHz-phe,%Q%LWZIYI@PWeﬁ%OOS/ 003619 U has the structure of

fornul a mierei i wherein any of the ring carbon
Re and Ragesbl @anethwlunsubstituted or substituted with any of

Sstitut >f i ned above for R6, R7, R6, and R7';
Uhasth%tg@ﬂpe\fgl%@r@%ga}ﬂﬁm; Wis -N, nis 1, and mislor2.

Anot her enbodi ment is directed to a conpound of
formula (1) wherein Rl and R3 are preferably nethyl

or ethyl; R2 is , methyl, ethyl,

chl or onet hyl i chl™pr onet mor trifl U'ﬂr onet hyl; R4
is Cl-4al ky( h C3{C7 cyc|oal kyl particularly

i sopropyl, t-b I ycl opght yh, or cyclohexyl; R5 is

fo la Il wherein XisN
H " nis O Rcis H

H U has the s
R6, R 6, R7,§‘;é

wherein

wherein any of the ring carbon atoms can be unsubstituted or substituted with any of
the substituted defined above for Rs, R7 Rgrand Ry’;

XisN;

Vis O or Hy;

W is -N;

nis 1; and

mis 1or2.

Especially preferred is a compound of formula (1) wherein

R4 and R3 are preferably methyl or ethyl;

Rois H;

R4 is C4-Caalkyl; C3-C7 cycloalkyl; C1.Cy cycloalkyl-C4.Cralkyl; phenyl-C4.C-alkyl or

aryl. Ry is particularly methyl; ethyl; butyl; isopropyl; t-butyl; or cyclohexyl; -CH»-

cyclopentyl; -CHz-cyclohexyl; -CHz-cyclopropyl; phenyl or —CH,-phenyl;

Rs is -C4-Caalkyl-phenyl; -C(O)-C+-Caalkyl-phenyl; -C4-Cqalkyl-C(O)-pheny or aryl. Rs

is particularly phenylethyl; indanyl, naphthyl; -C(O) ~CH,-phenyl; —CH, -C(O)—phenyl
-or (CF30)phenylethyl;

Re, R’s, Rz and R’z are H;
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Art and Are are substituted or unsubstituted phenyl or
het particularly tetrazolyl, 1, 2,3-triazole,

w@ooapwi7er oxazol e, pyrrolyl, triazine, pyrin BCTEP2005/003619
i m dazol, oxadiazol; and and Dis Cl1 alkyl which may
optionally be substituted wth halo, especially F.
Anot her enbodinent is directed to a conpound of
formula (1) wherein RL and R3 are preferably nethyl or

U has the%tthwurelis?fcbmﬁémwr@rém H methyl, ethyl, _
chl oromet hyl, dichloronmethyl or trif] uor%m%ttr%l ; ,{?4 I S
wherein agy -ofihg Wy camoagﬁcp%bﬁwnsu@qmgt;ed or substituted with any of

the substlﬁ.ﬁ&ag? ﬁé@ ?Qoyé:?cﬁj %ypp ﬁq,)alRGl Cral kyl or aryl. R4

butyl, isopropyl,
XisN; t-butyl, or cycl ohexyl ; - - cycl opentyl
- CH2- cycl ohexyl ; -CH2- cycl opropyl ; phenyl or
V'300fHe3H2 phenyl; R5 is H, 20 WD 2005/ 097791
Wis -N: PCT/ EP2005/ 003619 U has the structure of formula ||
wherein Xis N, R6, R6, R/, and R7 are H or R6'is
nis 1;and ¢( O - C1- C4al kyl - phenyl and R 6, R7, and R7 are H n
Re is H Art and Are are substituted or
mis 1 or éﬂsubst ituted phenyl or het, particularly triazine,
pyri m di ne, pyridine, oxazol e, 2,4-di fI uor ophenyl ,
Cl - phenyl or fl uorophenyl; and D IS where Rh
Another enabaediment is-direoted tcgg;qompgm»d of_foyyia l)@}ﬂger@,m SCPCH3.

R, and R%f%%ierﬁworﬁﬁm&b |rect ed to a conpound of

"and R3 are preferably nethyl
R, is esp&tialy Hyinetlﬁia etfhyB%ﬂﬁﬂbﬁidtiyylH;i|chbtd>mbthybbhgrlfluoromethyl
chl oronet h or onret h or trifluqrometh
Ry is C1-Galiyl otGaiGeygyc] c@;km@yrm%ﬂwpprw ¥ 8¥1‘F'R§?"“Y' or
cyclohex _Cral kyl ; phenyl-C _Cralkyl or aryl. R4 is
articularly nethyl ethyl, butyl, isopropyl, t-butyl,
Rsis H; or cycl ohexyl; - - cycl opentyl, -CH2-cycl ohexyl;

U has th%%”?‘ﬁéc‘léf?fg %'&\A@‘Pf?%r i ihwperern oY

Xis N;

Rs, R's, Ry, and R'7 are H;

nis O;

Rcis H;

Arq and Ar, are substituted or unsubstituted phenyl or het partipglarly tetrazolyl, 1,
2,3-triazole, pyrazole, oxazole, pyrrolyl, triazine, pyrimidine, imidazol, oxadiazol; and
and D is C4 alkyl which may optionally be substituted with halo, especially F.

Another embodiment is directed to a compound of formula () wherein

R4 and Rj are preferably methyl or ethyl;

R; is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethyl;
R, is C1-Caalkyl; C3-C7 cycloalkyl; C4-Cy cycloalkyl-C4-Cralkyl; phenyl-C4-Cralkyl or
aryl. Ry is particularly methyl, ethyl, butyl, isopropyl, t-butyl, or cyclohexyl; -CHz-
cyclopentyl, -CH,-cyclohexyl; -CHz-cyclopropyl; phenyl or —~CHz-phenyl;

Rs is H;
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XisN R, R6, R7, and R7 are H nis 0; Reis H

Art and Are are substituted or unsubstituted phenyl or
weaospoer7pi cul arly pyrimdine, pyridine, oxazoP&[/EP2005/003619

2-nmet hyl oxazole; and Dis -0-. Another enbodinment is

directed to a conpound of forrmula (1) wherein Rl and

R3 are preferably nethyl or ethyl; R2 is especially H,

nmet hyl , ethyl, chloromethyl, dichloronethyl or

U has the%’ir‘qut‘Qro‘P b1l widrei C1- Cdal kyl or C3-Crcycl oal kyl
particularly isopropyl, t-butyl, cyclopentyl, or
XisN; cycl ohexyl; 21 WO 2005/ 097791 PCT/ EP2005/ 003619 R5 is

Re, R's, RngntliJ g%grqt?gle ogﬁra Lf%#r(@ —?1}-_5;“3%".{?4-!@%’&1! %‘gf IRes' R7, %‘f‘nrcf A a7nare

H: Are are substituted or unsubstituted phenyl or het ;

i and Dis S, S(O, or S(0)2. Another enbodinent is
nisO; directed to a conpound of fornula (1) wherein Rl and
Reis H: R3 are preferably nmethyl or ethyl; R2 is especi ally H,

nmet hyl , ethyl, chloronethyl, di chI oronet h ro .
Ar; and AtFargl smmtmwy)r unswstutstedlpr(ma{l Ryhel pa@BlUéﬂwféllaéli‘Iekyl

pyrmidindy or i prevels, P-ARtoraRtervh RSl PR pbs sPfFaAls

N(Rh), wh4?6'F8i & H, Me, -CHO, -SO;, -C(O), -CHOH, -CF3 or —=SO2CHs.

Another embodiment is directed to a compound of formula (I) wherein

R4 and Rj3 are preferably methyl or ethyl;

R, is especially H, methyl, ethyl, chloromethyl, dichloromethyl or tnﬂuoromethyl
R, is C4-Caalkyl; Cs-Creycloalkyl; C4.Crcycloalkyl- C4.Cralkyl; phenyl-C4.Cralkyl or
aryl. Ry is particularly methyl, ethyl, butyl, isopropyl, t-butyl, or cyclohexyl; -CHz-
cyclopentyl, -CHx-cyclohexyl; -CHz-cyclopropyl; phenyl or ~CHa-phenyl;

Rsis H;

U has the structure of fofmula It wherein

Xis N;

Rs, R's, Ry, and R’z are H;

nis O;

Rcis H;

Ar, and Ar; are substituted or unsubstituted phenyl or het particularly pyrimidine,
pyridine, oxazole, 2-methyloxazole;

and D is -O-.

Another embodiment is directed to a compound of formula (I) wherein

R1 and Rs are preferably methyl or ethyl;

R, is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethyl;
R, is C1-Caalkyl or C3-Crcycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or

cyclohexyl;
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Xis N R, R6, R7, and R7 are H nis 0; Rc is H
Art and Are are substituted or unsubstituted phenyl or
whedaos/opapt i cul arly oxazol e, thaizole and ozadPewBP®)5/003619
and Dis C(O, or 1, 3-dioxolane. Another enbodinment is
directed to a conpound of forrmula (1) wherein Rl and
R3 are preferably nethyl or ethyl; R2 is especially H,
net hyl , ethyl, chloromethyl, dichloronethyl or
RsisH; trifluoromethyl; R4 is Cl-C4al kyl or C3-Cr7cycl oal kyl
articularly isopropyl, t-butyl, cyclopentyl, or
Uhasthe@%ﬂl%ﬁ@%{ mRyla B whegeinphenyl * C1- Cloal kyl such as
XisN: Phenylethyl; U has the structure of fornula Il
" wherein 22 WD 2005/ 097791 PCT/ EP2005/ 003619 Xi sN;, R,
Re, R RR&Wd Rz,arakf R 7 are H nis O Rc and Rd are a
is O: heterocyclic ring, particularly pyrrolidine;
nis o, pyrrolidin-2-one; or pyrrolidin-3-one. Another
Rcis H; enbodiment is directed to a conpound of formula (1)
wherein Rl and R3 are preferably nmethyl or ethyl; R2
Ar and Arsagsphstiénted an unsebstituiedephgiyl ot hietir onret hyl |

and D is & ST 8 S bvar kyl part icularly | sopropyl . 1-butyl,
cycl opentyl, or cyclohexyl; R5 is H indanyl or
phenyl ; U has the structure of fornula Il wherein

Another g(plgq’q,%ment is directed to a compound of formula (I) wherein

R1 and R3 are preferably methyl or ethyl;

Rz is especially H, methyl, ethyl, chloromethyl, dichloromethy! or trifluoromethyl;

R4 is C4-Caalkyl or C3-Cycycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or

cyclohexyl;

Rsis H;

U has the structure of formula Il wherein

Xis N;

Rs, R's,R7, and R’; are H;

nis O;

Rcis H;

Arq and Ar; are substituted or unsubstituted phenyl or het, particularly oxazole,

thaizole and ozadiazole; ‘

and D is C(O), or 1,3-dioxolane.

Another embodiment is directed to a compound of formula (1) wherein

R4 and Rs are preferably methyl or ethyl;

Rz is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethyl;
R4 is C4-Caalkyl or C3-Crcycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or
cyclohexyl;

Rs is H or phenyl C4-Cqpalkyl such as phenylethyl;

U has the structure of formula Il wherein
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Qis O R, R6, R7, and R7 are H nis 0; Reis C
al kyl; and p and g are 0. A further enbodinent is
waleosprEdl t o a conpound of fornula (1) wherei NnPCREPZN#003619
R3 are preferably nmethyl or ethyl; R2 is especially H,
met hyl, ethyl, chloronethyl, dichloronethyl or
trifluoronethyl; R4 is Cl-C4al kyl or C3-C7 cycl oal kyl
] particularly isopropyl, t-butyl, cyclopentyl, or
XisN; cyclohexyl; R5 is H, indanyl or phenyl; U has the
) tru re of formula Il wherein XisN, QsN R6, R 6,
RG'RGv%ﬂ”‘gE{? are H nis 0; 23 WD 2005/097791
nis O; PCT/EP2005/003619 Re is Cl alkyl; and Rg is H C1-C8
al kyl, methyl, ethyl, hexyl, heptyl, octyl; or CH2CF3;
Rc and Ryt agg § heterocyrligiring, paﬁia;rttlarmMr¢I;d¥rmmwﬂ0eﬁdWy2:one; or
o f A | et hyl; C3-Cr7cycloal kyl particularly cycl ohexyl;
pyrmhdm{e?ﬁy@ghenyl ; -C(O) -Cl-C4al kyl - phenyl ;
-C(O -G -Cal kyl ; -Cl-C4al kyl -aryl particularly -
- phenyl ; -CH2-thi ophene, -CH2-furan .
Another gfé%?gm@%& Aiesipd to_acpempaiad o6 fasmulafip whereisz ol e,

R ; is d-C2 al kyl;
Riand R&%&%ﬁ%ﬁeﬁfmfﬁyb - C2al kyl ;
Rz is espeSizlly € ,m?élhykyetmn,edybcomélhycwﬂ@bmdthydaa:ﬂt'riftunﬂnﬁrrre}thyl;
. yl ;. phenyl -phenyl ., 1 2 3,4-tetra onapt hal ene
Rqls Crgfﬁwi%%ﬁgr O 5to Ry Lutiodiadls i arenioy!, CoUYh GYC RPN el
cyclohexgempound of formula (1) wherein Rl and R3 are

) preferably nethyl or ethyl;
Rs is H, indanyl or phenyl;

U has the structure of formula Il wherein
Xis N;

Qis O;

Re, R’'s, R7, and R’y are H;

nis O;

Re is Cy alkyl; and

p and q are 0.

A further embodiment is directed to a compound of formula (1) wherein

R and Rj; are preferably methyl or ethyl; o

Rz is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethyl;
R4 is C4-Csalkyl or C3-C7 cycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or
cyclohexyl;

Rs is H, indanyl or phenyi;

U has the structure of formula Il wherein

Xis N;

Qis N;

Rs, R’s, R7, and R’; are H;

nis O;
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R2 is especially H nethyl, ethyl, chloronethyl,
di chl oronethyl or trifluoronmethyl; R4 is Cl-C4al kyl
wW@r0088971C%1 cycl oal kyl particularly isopropyl, tPGIERL005/003619
cycl opentyl, or cyclohexyl; R5 is H indanyl or
phenyl ; U has the structure of fornmula Il wherein
XisN;, Qis NN R6, R6, R7, and R7 are H nis O Re
is C, alkyl; and Rg and Rf forma ring selected from
Re is Ciladityl;cancaryl particularly 2,3, 4, 5-

. b ine; .1,2,3. 4
Ryis H Grges ARYEIBRm0 hatiarDhdERT. REbbtor -G 05 andG e oy

_ . | vy . . . :
pariuay heRyRAE Kraphenyl b Syhanop AL N c bt
ethylphepylet @(QbCy-Gratkylphenylet®):CRE akkyk sPe€ialkylaiy) particularly —
crieonelt et Sl e BT oy bR 8l
triazole, PEHLliglidiaddly: | sopropyl, t-butyl, cyclopentyl, or ‘

“cycl ohexy{l' 24 WD 2005/ 097791 PCT/ EP2005/ 003619 R5 is
and Ry lqugeﬁwa;lkw haS:akipsenu tSPe CafCadiSO-C 1 Whetkeiphenyl; -O-

.C1-C4alk2|ir;zéﬁl;t_i|?19ahl§ é%et@é; p?ée%i—ﬁépﬁ\glro?l ,22',%,'4%;@5&&053@’1%%% Ié1€n<7j

indanyl.

A further embodiment is directed to a compound of formula (I) wherein

R+ and Rz are preferably methyl or ethyl;

Rz is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethyl:
R4 is C4-Caalkyl or C3-C5 cycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or
cyclohexyl;

Rs is H, indanyl or phenyl;

U has the structure of formula Il wherein

Xis N;

Qis N;

Rs, R’s, R7, and R’y are H;

nis O;

Re is C4 alkyl; and

Rg and Rs form a ring selected from het or aryl particularly 2,3,4,5-
tetrahydrobenzo[clazepine; 1,2,3,4 tetrahydroquinoline; indanyl which may be

substituted with C4-C,alkylphenyl

A further embodiment is directed to a compound of formula (1) wherein

R4 and Rj3 are preferably methyl or ethyl;

Rz is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethyl;
R4 is C4-Caalkyl or C3-C7 cycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or

cyclohexyl;
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and Rf is C alkyl. A further enbodinent is directed
to a conmpound of formula (1) wherein R, and R3 are
w@e@seeEbl y nethyl or ethyl; R2 is especially PCT/EP2005/003619

met hyl, ethyl, chloronethyl, dichloronethyl or
trifluoronmethyl; R4 is Cl-C4al kyl or C3-C7 cycl oal kyl
particularly isopropyl, t-butyl, cyclopentyl, or
cycl ohexyl; R5 is phenyl; U has the structure of

Rsisphehgkmula 11 wherein XisN, Qis NN R6, R6, R7, and R7
ar - nisO e is CH gisO; Rcis H and Rf is

U has th%fﬁugp@pfgrwué@ ﬁa‘(Y'i‘?r@m arly inportant enbodi nent of

XisN; the present invention, R3 and R4 have the

) stereochenistry indicated in fornula IV, with the
Qis O, Sg&(Ohpt B¢AR; of the variable substituents and

) r ences ,descri bed herein above also applying to
Re, R's Rg’o%(pcgﬁﬁo%rgﬁﬂ'avi ng the stereochenmistry indicated in

nisO; formula IV. 25 WO 2005/ 097791 PCT/ EP2005/ 003619 R3 O
. RIB N NLU RS IV OR2 R4 Especially preferred is a
Reis C1 glihound with the stereochemistry of formula (1V)
qis 0; wherein R, and R3 are preferably nmethyl or ethyl; R2
" is H methyl, ethyl, or substituted nethyl especially
Rcis H; chl oronet hyl, di chl oronet hyl

and Ryis C; alkyl.

A further embodiment is directed to a compound of formula (1) wherein

R+ and Rs are preferably methyl or ethyl;

Rz is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethyl;
R4 is C1-Cqalkyl or C3-C7 cycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or
cyclohexyl;

Rs is phenyl;

U has the structure of formula Il wherein
Xis N;

QisN;

Re, R’s, R7, and R’y are H;

nis O;

Re is CH; .

qis 0;

Rcis H;

and Ryis OC4 alkyl.

In a particularly important embodiment of the present invention, Rz and R4 have the
stereochemistry indicated in formula IV, with the definitions of the variable
substituents and preferences described herein above also applying to compounds

having the stereochemistry indicated in formula IV.
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and trifluoronethyl; preferably R2 is H or

unsubstituted nethyl; R4 is Cl-C4al kyl or C3-C7
weyesogi7ky|l particularly isopropyl, t-butyl, PCI/EP2005/003619

cycl opentyl, or cyclohexyl; R5 is

-G - C4-al kyl - phenyl, particularly phenyl nethyl,

phenyl et hyl and phenyi propyl, indanyl, naphthyl; and

R6 and R7 are H or nethyl. The preferred

stereochem stry for Uis as shown in Figure V RZ R6

R7~ Ra)n Rce R6.,V (Rb)n-Rd In a particular

enbodi nent of t present gnvention, one or both of

R6, R7, Rg, and] R7 His HJ||If one of R6, R7, RV, and
RT is ot hef™~ 1) N rRsly hyl¥ oxyl or
phenoxy. 26 2004/ 097291 PCT/ EP2005/ 003619

Synt heti ¢ Prodedur g Abbgevi ations: CH2Cl 2 net hyl ene

chl oride CH38Y acetoni Raile DI BAL diisobutylal um ni um

hydri de DI PEA dii sopropyl et hyl am ne DME et hyl ene

gl ycol dinethyl ether DV N, N-di nethylformam de

DTBB 4,4' -di-tert-butyl bi phenyl EtQAc ethyl acetate
EspecialliipFéfefeldds ayddmpeamd withithe Nterblobhdhistgtaraamhtingl (W PRhERBIN

hexaf | uor ophosphat e
Ry and Rz are preferabFI)y me%hyl or ethyl;

Rz is H, methyl, ethyl, or substituted methyl especially chloromethy, dichloromethyl
and trifluoromethyl; preferably R; is H or unsubstituted methyl;

R4 Is C4-Csalkyl or C3-C7 cycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or
cyclohexyl;

Rs is -C4-C4-alkyl-phenyl, particularly phenylmethyl, phenylethyl and phenylpropyl,
indanyl, naphthyl; and

Re and Ry are H or methyl.

The preferred stereochemistry for U is as shown in Figure V

R7 RB
R, Ra)n Rc
Ry ) Y,
- (Rb)n—Rd——

In a particular embodiment of the present invention, one or both of R, R7, Re, and
Rz is H. If one of Re, R7, Re, and Ry is other than H, it is especially hydroxyl o

phenoxy.
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HOBt 1- hydroxhbenzotriazole HPLC high pressure liquid
chromat ography KOTMS pot assi um tri net hysil anoate.
wor@slopbhanol MyS04 nagnesi um sul fate M02 PEIERVEST@03619
di oxi de Na2CO3 sodi um carbonate NaHCO3 sodi um
bi carbonate NaOH sodi um hydroxi de Tetrakis
tetraki s(triphenyl phosphi ne)pal | adi un{0) TFA
trifluoroacetic acid THE tetrahydrofuran The conpounds
SyntheticdPracedord a (1) may be prepared as depicted below in
schenme 1 (for conpound # 9 - 25, 29 - 31): Ceneral
. nt.hesi s schene for conpounds of forrmula 1 where WeN
Abbrevnat:\%ras.x and X are independently selected fromthe
subsi tuents defined above for R6: KOTMS is defined as
CH,Cl; pot asésthyenbrdhigidy/si | anoate. 27 WO 2005/ 097791
PCT/ EP200Q5/ 003619 Step A0 x PG Br CH3CN N MO +
CHsCN (pNacpionitilecocco O X Br x X OMe PG = benzyl or

DIBAL PengkbfuaRififidA%hyargyr Step B

DIPEA diisopropylethylamine

DME ethylene glycol dimethyl ether

DMF N, N-dimethylformamide

DTBB 4,4’-di-tert-butylbiphenyl

EtOAc ethyl acetate

HBTU O-benzyltriazol-1-yl-N, N, N’, N-tetramethyluronium
hexafluorophosphate

HOBt 1-hydroxhbenzotriazole

HPLC high pressure liquid chromatography

KOTMS potassium trimethysilanoate.

MeOH methanol

MgSOg4 magnesium sulfate

MnO; manganese dioxide

Na,CO3 sodium carbonate

NaHCO;  sodium bicarbonate ..
NaOH sodium hydroxide

Tetrakis tetrakis(triphenylphosphine)palladium(0)

TFA trifluoroacetic acid

THF tetrahydrofuran

“The compounds of formula (I) may be prepared as depicted below in scheme 1 (for -
compound # 9 - 25, 29 - 31):

General synthesis scheme for compounds of formula 1 where W=N and X and X’
are independently selected from the subsituents defined above for Rs:

KOTMS is defined as potassium trimethysilanoate.
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NHZ RS H Br N CH3CN, Na2CO3 Rs/ X n 0,1 or 2 Step C
PG ~G 1) KOIMB RON+ H2) Pivd s\ N-K~ 0-) x x R
w0 20058377 ne \ X X X OV X Step D PG Rs o PNCDER0IEA03619

N250 CRs = N r Xmcrowave a X | X
o- di chl orobenzene ( " X X X separate di astereoners
Step E0O XPGRXPG s _ NNDBAL-HN X Rs \

Step A
0] X PG
Br CH,CN !
MeO + HN—PG
K,CO o X
X Br X
OMe
PG = benzyl or benzylic protecting group
Step B
B NH-R, H
N N
" X CH,CN, Na,CO, Rs/ " X
n=01o0r2
Step C
PG
e . proms o f )
N v s
X ] 3) amine X
e ( \

—_—

o-dichlorobenzene

Ry N
\N/u\ﬁk 250 °C
A X microwave
n
X

Step E

DIBAL-H N
THF

- (

Step F
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X THE X X X X Step F 28 WO 2005/ 097791

PCT/ EP2005/ 003619 PG X Rs~ X N Pd(OH) 2/ C Rs\ = N N X

WOR00B0X791 tP MOH X P X X Step G O NH2 Rs XPCHER)005/003619
t Boc- NHCH( R4) CO2H Rs

X HBTU HOBUDMF/ DIEA G~ N R X
2) TFADCMX X X X Step H3 R3 % O\ ~ NX /Y- \ N
R2) CH(

R RANRA 1)NR ) ( R3)C0O2ZH _ O O X
HBTU HOBUDMF/ DI EA X ( Rs\ - N Rs X 2) TFA/ DCM
(opti onaLs)\ N X__< NPGB,) RP-PIQEEHL)Z% pur,gsf\lncat%q ﬁn ( X X
N X H, X
) e ( n =
( n % \ MeOH % \
Step G
o NH,
5 § ‘H OC-| )_(
SN oo NN
( % ——;( 2) TEAIDCM ( ez
X X %
Step H

N Re  INRMR,ICHR,)COH °H o
X HBTU/HOBYDMFIDIEA X
( @2/ NN Ra
2 2) TEAIDCM (optional) L;:/I\g/x
X 3) RP-HPLC purification ( |
2
X

Scheme 1

Step A:. This step involves the formation of an aziridine ring via standard base
mediated conditions.

Step B: This step involves the formation of a secondary amine via the reaction of an

-

alkyl bromide with excess amine in the presence of a base. )

Step C: This step involves the coupling of a secondary amine with an activated

derivative of the aziridine methyl ester to form an amide substituted aziridine.

Step D: This step involves the intramolecular cycloaddition of the aziridine to the

tethered alkene through a thermally accessible azomethine ylide intermediate.

Step E: This step involves the reduction of the amide to an amine via standard
reduction conditions employing DIBAL-H.
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Schenme 1 Step A:. This step involves the formati on of
an aziridine ring via standard base nedi ated
wa@omdiopizons. Step B: This step involves the foPOHEPZING/003619
of a secondary amine via the reaction of an al kyl
brom de wth excess amne in the presence of a base.
Step C. This step involves the coupling of a secondary
amine with an activated derivative of the aziridine
nmet hyl ester to forman am de substituted aziridine.
Step Di This step involves the intranol ecul ar )
- Step F: Thiscstepdaalvemthefremuval of thedberzlie pretectin@ OFRHSHOkene

t hrough a t I i ine ylide
standard pallgfif3 ap ST ngér ATESAH BuEAIRIR, o Yhe
reduction of the amde to an am ne via standard
reduction conditions | oyi DI.BAL-H. 29
Step G: Hy0SIUINTOYSPCTIRIIL LIGURRON Biihs 06 AitbGteg natural or
DN SRR i Ry CbRAINBAS ESfovEd 1By BHep
unnaturalé@?ﬁﬁé\é& a¥r11 ggg pa gﬁﬁ%%ﬁ??tﬁ%ns u‘nder a hydr%{]en
removal cithm®sBberggousinith TEAThi s step i nvol ves coupling of the
scaffold with a t-Boc protected natural or unnatural
am no acid using standard peptide coupling conditions

Step H: 1&9% %@@Wﬁweé ife CBWf 9k drimetgdireatetian phavprdcetiny

I's step involves the coupling of the am ne
step with geriBoaprededtad ohéeripaceatuna orsinagtyiet aming agigusing standard

. rotected,.or t I af, t ' Ak
e N L e L
applicabl®y ThE®ré @RS thedf plted bBARhepefernvaride litfold chromatography
appl i cable. The product 1s then purified by

(HPLC). hi gh-performance |iquid chromatography (HPLC). The
conmpounds of fornula (1) may be prepared as depicted
bel ow in schene 2 (for conpound # 26 - 28): 30 WO

The compaiflsQF 73miulBT) R 68 Jrepaetbas tepicted below in scheme 2 (for

compound # 26 — 28):
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R(O NH NaBH(OAc)3 RN2 C + THE 11% A OAOH O + O

1. NaBH(QAc)3/THF .0,,N 2. TFAICHCI NHO R4 2 H 2 68%
wEB2@5mp291. DI PEA, HOBUHTBU \ | \ O- R4 0 N~ PQI/EP2005/003619

TFA/CH2CI 2 Rf 52% c HOR3 O HHONN, 1. D PEA

HOBt /HTBU N N R4 R3 2. TFA/CH2CI2 Rf D Schenme 2 The

conpounds of fornula (1) nay be prepared as depicted

bel ow in schene 3 (for conmpound # 32 - 33): 31 WO

2005/ 097791 PCT/ EP2005/ 003619 Q1

+ ©/\/ THF J\ k
¢}
ﬁ\

1%

2. TFAICH,CI,

H
Rf o h 0.
1NaBH(OAc)3ITHF <l/r'¢ w
HO
\/\© R,

68%

2
@\/\ Oﬁ /quo
o
1. DIPEA, HOBYHTBU N N R, + N—
2. TFAICH,CL, }le

52% c HO R,
1. DIPEA, HOBtlHTBU ©\/\ H/((
2. TFAICH,C,
D
Scheme 2 e

The compounds of formula (I) may be prepared as depicted below in scheme 3 (for
compound # 32 — 33):
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OH Tetrakis O OLAHTHF OH O-~ "OH+ | DVE Br r

M02 HOHZN--'"Cl UDIBB' I | | N*~ClI a chloroform
woR2@5meze03/rt / 1 i THE /_78-C H 0 H xO H NyELHEPMNE/003619

HOYO | A4 R3 00 R4 ~~ ~ NR4 1. HATU HOBT 1.

HATUW HOBT \ / 0O DI PEA/DVMF NH2 DIPEA/DMF p NH 2. TFA

2. TFAHN,,,, R3 Schene 3 The conpounds of formla

(1) may be prepared as depicted below in schenme 4 (for

compound °# 34 35) O N ~|8/6 -Rf PGN O PG OH

, Et:3N, Prec gO'@ G oup

MnO2 A~ LUDTBB
N Cl F e S — N
chioroform “HONacO it ,0/Na,CO,/rt THF 1.78°C O O H

s u Y D
oy Ho”
R

R, 3
[ LR
\\\\\ 4
1. HATUHOBT )\\ 1. HATU/HOBT 0)\‘
DIPEA/DMF DIPEA/DMF oM
2. TFA 2. TFA X"lu R
. HN 3
\
Scheme 3

The compounds of formula (I) may be prepared as depicted below in scheme 4 (for
compound # 34— 35):

[+]

I

i N
e R /q
Q, - /NQ. i Fe A
/ oH PG 0 NaH Rf

PG Et,N, DCM \

/
PG = Protecting 0
Group R

) o DIEA, DMF
(ii) Removal of PG (ii) Removal of PG \

i N.
N -3 4
——
R, HBTU, HOBt O TherumoBt
DIEA,DMF  H,N Rf H
o

Scheme 4
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PGIO HIO 0) NYY " OHPGA | ~"OHO-- R R4 (1) N

R3S NRA R4 E HBTU, HOBt O \ HBTU, HOBt N O DIEA,
wORGsSHZNIO Rf DIEA, DM HHN O (ii) Renoval of PCZEP2005/003619

Renoval of PGORF X, | R3 Rl Schene 4 32 WO

2005/ 097791 PCT/ EP2005/ 003619 Conpounds 36-38 can be

prepared anal ogously to the preparation of conpounds
34-35 according to Schene 4. As discussed above, the

Compoun@@ 1Bec3@1dan bk fdrepajedesealogousiy i thenpieeparatist of cqrnpounds

atin prol I ferative di seases. Thus, the present
34-35 vaOfﬂ}@ﬁtt‘P heMeader relates to a method of treating a

proliferative di sease which conprises adm nistering a
therapeutically effective amount of a conpound of the
As discussed abnvemheo:oanpmmhﬂ of thegresersliyventionraig, usefy faekaating

proliferatiye s asraed B (UF FIaRedr S uialy bt 5F P dissiod e dor
treating a-B?SllbeB{ﬁBtd@&Mﬁi@hr&ﬁn@f sﬁésp@drhlrﬁ&éﬁﬂic_i; ¥ thsdpldutlf:abty
treating a tunmor which is a breast cance

effective ajpaunioira aempouad Géihe inyrgtien e armagaidis giefrebbi auman,
e o ™ oo ot o, e v o no

cancer or bl adder cancer, or in a broader sense renal,
A prohferekl)tlivaeI cri]usgése is mainly a tumor disease (or cancer) (and/or any
metastases). The inventive compounds are particularly useful for treating a tumor
which is a breast cancer, genitourinary cancer, lung cancer, gastrointestinal cancer,
epidermoid cancer, melanoma, ovarian cancer, pancreas cancer, neuroblastoma,
head and/or neck cancer or bladder cancer, or in a broader sense renal, brain or
gastric cancer; in particular (i) a breast tumor; an epidermoid tumor, such as an
epidermoid head and/or neck tumor or a mouth tumor; a lung tumor, for example a
small cell or non-small cell lung tumor; a gastrointestinal tumor, for example, a
colorectal tumor; or a genitourinary tumor, for example, a prostate tumor (especially
a hormone-refractory prostate tumor); or (ii) a proliferative disease that is refractory
to the treatment with other chemotherapeutics; or (iii) a tumor that is refractory to

treatment with other chemotherapeutics due to multidrug resistance.

In a broader sense of the invention, a proliferative disease may furthermore be a
hyperproliferative condition such as leukemias, hyperplasias, fibrosis (especially
pulmonary, but also other types of fibrosis, such as renal fibrosis), angiogenesis,
psoriasis, atherosclerosis and smooth muscle proliferation in the blood vessels, such

as stenosis or restenosis following angioplasty.

Where a tumor, a tumor disease, a carcinoma or a cancer are mentioned, also
metastasis in the original organ or tissue and/or in any other location are implied

alternatively or in addition, whatever the location of the tumor and/or metastasis.
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gastric cancer; in particular (i) a breast tunor; an
epi dernoi d tunor, such as an epidernoid head and/ or
WO e@E/09TADr or a nouth tunor; a lung tunor, foOPCEERIPH/@3619
a small cell or non-small cell lung tunor; a
gastrointestinal tunor, for exanple, a colorecta
tunor; or a genitourinary tunor, for exanple, a
prostate tunor (especially a hornone-refractory
prostate tunor); or (ii) a proliferative disease t hat

is refractor to t treatnment with othe
The '”VGE“IH\%%R"H@%%& %’@Ct'\@jy tcwq 9r BOFe HHiC {eapidly nrelifesdingrgells

than to nbﬁnaltdg%‘t ﬂ?r@ku}éﬂrlghn AURRh & aé}gdgga fis,ad Utc'aﬂﬁ?rq#% fufhors, the

rug resistance. In er''s nse 0
compouridrivasngigoificaat antigrofiferativievesfetits end promytdaidiffosaritiationbe.g.,
prollferatlve condi tion such as | eukem as,

cell cycle %fbeeﬁ\f JARRPIOFIBYr 0si s (especial [y  pul nonary, but
al so other types of fibrosis, such as renal fibrosis),

anglogene3|s psori asi s, at her oscl erosi s and smoot h
The compeididseoighginresenttingention mag b@| adidinisistsal alonswelin as

comblnatﬁ}ne\m?ﬁ'oﬁn%qu nrgg%athnge@éo' ﬁ ghﬁ&gﬂ%%@mg rgor
angiogenesis| foredmpiksie pb‘f@te’a‘sbaﬁhibltbfs tebﬁié?ﬂa@b%tlh%gﬁﬂ r€€eptor

ssue and/or in anY other |ocation are i np
kinase 'n'a'btt%ﬁsnaﬁﬁ%ayewotihﬁ idldnpwilbfactonrgceptor kinasel inbbitormand

R s A Y

antimetalsdites; tantielijoticadgentolikemiaotubule stabulfz&[ljj diugs and antimitotic
iferating cells ﬁhanto normal ce

alkaloids; p%{?Jt'”‘Hﬂlcé’PF‘?/‘ﬂ?HO% GRERISEEE apti ét@mpgan@bngtlcs cdiRdatingiagents,
such as rﬁtkkﬁ@érﬁmuts%ds%‘?\@mﬂﬁ?goﬁ}@%s’é g jents, such as

antiproliferative e cts and pronot®e
adrenocogidostareistsi, andmgerB gntl andmgerrsyebbogemsmtlaegirogens
resent, i nvention

aromatasggﬁibﬁgw, 998? atr%ﬁqg e@plqgnhct)rh Adenists an ﬁogpmatm

analogue@@hd%ﬁ@;@éurﬂﬁeﬂhbﬁ tar§&Cah éﬁzﬁﬁgﬁﬁlﬂ@é@ptbhﬁ{at 'lé‘B{/cg‘e&pressed
angi ogenesi s, for exanple, pr ot eas

and/or othemwsm nyp ed@ﬁ@wﬂ@majammpathwawhatse ewwulatedﬂaébe

tumor cel, Y ég{ ObIR ATB R G peRRLRELE-le ALOMA ] SN

deacetyladeumabltsmcbr(ﬂelnaiﬂhawtrmmtdré esuchl Ak€e i, ith otk and
m di ne anal og anti net abolites; antimtotic agﬂents

tyrosine kﬁf/a@@ IRIEEs, hen @XaRls: Abe|sen Riptes tinsingridnane and

various oRAHAALTSS, 1AL ISR SOBNRALS HIGRIE URRR R Dhds by
epidermahgrowdh dsctan cboaptmﬂémsesm:bll@mimbmar @gdbtfﬁéhaﬁgn@Mhi‘ractor
receptor kinase inhibitors, fibroblast growth factor inhibitors, insulin-like growth factor
receptor inhibitors and platelet-derived growth factor receptor kinase inhibitors and
the like; methionine aminopeptidase inhibitors, proteasome inhibitors, and

cyclooxygenase inhibitors, for example, cyclooxygenase-1 or —2 inhibitors.

The present invention further relates to a method of promoting apoptosis in rapidly
proliferating cells, which comprises contacting the rapidly proliferating cells with an

effective apoptosis promoting amount of a non-naturally-occurring compound that
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adrenocorticosteroi ds, androgens, anti-androgens,
estrogens, anti-estrogens, aronmatase inhibitors,
w@omvatet’eopi n-r el easi ng hornmone agoni sts and PCT/EP2005/003619
somatostatin anal ogues and conpounds that target an
enzyme or receptor that is overexpressed and/or
ot herwi se invol ved a specific netabolic pathway that ,
is upregulated in the tunor cell, for exanple ATP and
binds to tH2 Er2RAsRNAEispstSNaAe amdYbPEIne gl_:otésns.t eneferdelye theyharse
Inhibitors, protein kinase inhibitors, such,6as serine,
naturally-odausdtg eemaatnd ByeRBPaEnd pharssenhisrmiuiat er M.or
exanpl e, Abel son protein tryosine kinase and the
vari ou rrowt h factor their T rs: i
The presqiiBrTaRd e erare © agbaed o HEERh T EilRToma,
especiallyf ﬁﬁtti?(e FERPHAI THS RARE rhydIbMial asuseddsteinaelates to a tumor
endot hel iral grow h factor receptor Kkinase nhlblporﬁq
composed pbeells efdhe dyrmparmalt Gundrnths BBF%,mfi"F%"Mi The fene, multiple
gro ! C ; [
myelomaZpS It hERHS ediREF skl matchafeoplasm of plasma
cells whidhn§ !clgbta@it@riz@doby trhatiple lb_enﬁ_rm@dnd)wrhimmer gm'i mprﬁaﬁdr@mw an
i nhi bitors, praoteaso i nhi pitors, and . aQx nase
M componei; (Bi m@ﬁ@@om%'r'"m%&ﬁ%?lﬂwgﬁﬁ%@@e%%\%oé?-‘ %gr"‘”&é%%%s"%ead
ic' 1BGH R ind'| { ol id chedlea&mid and@
osteoie G4 L REpHEBERL IR Backes o
normochipit hbanatyticareermia, Muiige nosipnade nasakladyi g useeof

conventio&%ﬁ%ﬁ%ﬁ@r%%gé?%éﬁ%%@%%? Bl\ﬁ’\é fﬁ/eﬁﬂon %I];\?é:st fovf method of

i sAat - HIoh S WhEPB 9esigtan 3 coddeniBnal
treating nijFloria g8 916'%8%&2005/ 003619 binds to the Smac

chemothdrapyi ng site of XI AP and/or cl AP proteins. Preferably,
the non- naturally-occurring conpound a conpound of
present fornmula | or |IV. The present invention further
relates to a nmethod of treating or inhibiting nmyel oma,

especially multiple nyel oma, The term "nyel oma" as
used herein rel‘ag%%“@‘é?‘ﬁ‘cgﬁ%mpoé )RP8sed of cells of

The inveﬁt&ﬁ] I{GIYE&S% %%f%@: %ﬁ’ A TS| R BIhPMsind REcdrapdund of

" as used herein means a )
formula 1diosaeimusatie thertidrgpeutic (reapirasdercdspsichshthe ipyentiomalserro-
' h terized l.tiple b f.agi :
phylactich A B er AoROBTocL AR, Gha R AR (RS GjocacE: especially
IIQHLH%@J b S HREEBEO), to BFSSshpb@sdavdrisaid des pheadd pharma-
the prefegst €0 ytsgégq\l‘%@%ms resul tci)ng in Eone pai n, pathol ogic
ceutical grepatations anttpeir caarufaotuze, aspeciady fctRidHSeSnor nocyti c

anaem a. Multiple nyeloma is incurable by the use of
conventional and high dose chenot herapies. The

The preseRVRDEARSh ARbAEREeS b Bro"@iugedf ef compound of formula | that convert
in vivo to the compound of formula | as such. Any reference to a compound of formula |
is therefore to be understood as referring also to the corresponding pro-drugs of the

compound of formula |, as appropriate and expedient.
The pharmacologically acceptable compounds of the present invention may be present

in or employed, for example, for the preparation of pharmaceutical compositions that

comprise an effective amount of a compound of the formula |, or a pharmaceutically ac-
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treating nyel oma, especially nyeloma which is
resistant to conventional chenotherapy.
web@sogroeut i cal Conposi tions The invention rel BCEFEPENT 03619
to pharmaceutical conpositions conprising a conpound
of formula I, to their use in the therapeutic (in a
broader aspect of the invention also pro- phylactic)
treatnment or a nethod of treatnment of a kinase
ceptable dejtehsient, ot shedngRIaHi taGbther bhﬁﬁ RARhearesHitsll bﬁ@gﬁ“‘?ﬁore in-
menti oned above, to the conpounds for said use an
organic ofsgaRIC, $Qlisk prdifiuicrdpamaceticalyratcebtibie carisradcarier mate-
especially for said uses. The present invention also
relates to pro-drugs of a compound of formula | that
convert in vivo to the conmpound of formula | as such.
ference to ound of formula I _is therefore

The inveieTefEs G1<1 tsb PRa P aFeHIGah GORPSBILEB oA Suitabie for admini-
stration t6 ArWASRONHIRY i gqj i%v%gﬂllx?“ﬁ%‘éﬂgﬁpﬁngel@f &glghes derived

as appropriate an armacol o
from a W@m@&@ﬂdeammﬂzcﬁﬁp@suaﬂy a nempnes @ntyrmmmytes)nfdmye beatment

ot o, 5 G3ERe Wb oLTE LSSt SRRk S o -
prophylaﬂ@ @gél@@i@mlﬁéé@c&ia‘{ PesHBMMR 0 ‘?ﬁhl@lh%ﬁ"ﬁgg%'rgggégg g5yt

formul a or a pharmaceutically ac
comprisinscamn EPEI}UBD@@M@Ow”@b@faﬂ@hBU@aH @r a heareedGedisaly btveptable salt
r r in.a 1 ur WI th e
thereof, dr%f%r:?&‘gg\m:%ﬁ gag&t&ggﬁ?gr seygll:jﬁb llon' 9SIET with atleasFone

pharmacqaktwaﬂp@euépt@alé yargiegept abl e carri ers (carrier mate-
rials). The invention relates also to a pharnaceuti cal

conposition that is suitable for admni- stration to a

o BRSO Mg, s

as nasal eecptebotad)ﬂaj' : ﬂmenﬁe,ralesgch by mthnyé@8ar, of igfratésous, admlmstra-
a broader aspect of the

tion to way o a“ﬁﬂ%‘% Frissialed DHE gD thaherRTise an effective dose of
the pharnﬂa’d@%@béﬂ&' éct%%@l%d)éntaal‘ighéecﬁst@?étﬂ@ Mtﬁsaoﬁﬁpﬁlcéﬂt amount of a

inhibltion of protein kinase ac
pharmaceﬂ’f@aﬂy a@ﬁieiﬁabl@muad Tdfe dagened thelactive ingredient depends on the

speies o RGBS SR RSHSL S s b B ton,

individualgthan@agbkinBic dakati@earehise 3 by tAA8PLARRe F5dd 6f adhiMistra-
phar maceuti cal conpositions according to the 1 nvention

tion. are those for enteral, such .

rials).

The invention relates also to a method of treatment for a disease that responds to inhibi-
tion of a protein kinase and/or a proliferative disease, which comprises administering a
(against the mentioned diseases) prophylactically or especially therapeutically effective
amount of a compound of formula | according to the invention, or a tautomer thereof or
a pharmaceutically acceptable salt thereof, especially to a warm-blooded animal, for |
example a human, that, on account of one of the mentioned diseases, requires such

treatment.
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as nasal, rectal or oral, or parenteral, such as

i ntramuscul ar or intravenous, admnistra- tion to
worrosioiizepded ani mal s (especially a human), t hB€T/EP2005/003619

conprise an effective dose of the pharmacol ogically '

active ingredient, alone or together with a

significant amount of a pharmaceutically acceptable

carrier. The dose of the active ingredient depends on

The dose é#‘aecoﬁ@%ha%f@fﬁe YSHhioi® | epdethanmiatBliicdlifeadeegiablesghthereof
the individual condition, individual
to be admlpmmdomafmﬂb@mdaamm@és dpisexarapledusBans @fa?@raméﬁaately 70

ko bocy wh i, R b BB SboRAMARNY, Bnf THBoIAIREEAP R g, ore pr-
ferably frow‘?prbﬁmﬁ&@@sm g whagproxinatelyof.5a, mmmteprefelxahlasfmm about
and/or a proliferative djsease

100 mg to a1 Q0B MGParSop Ha%: HYICErSTRERPY dWet o SadEgioges which
may, for egérﬁgl?aylb%céf'tﬁél 'a}‘né)éllzésﬂgﬁé 'c}‘nll(‘iljéf\rr%ESMb'rW dthe adult dose.

ctive amount of a conpound fornmula | accordl ng
to the invention, or a tautoner thereof or

s SEATESP Sl SEY el AT o ER P

95%, pref@r’ébﬁpﬁ&%né &meﬁegfzd%qo p?dm@tﬂel 099aSRBive Iggratlces. Phar-
SUCH  tredtment WO 2005/ 097791 PCT/ EP2005/ 003619

maceutical bemposiions aa:commtmaweomven@on graybe for gxamgple, in unit dose

o, suoRRE RS AE A SPRlkE dech el or

capsules. ! humans of approximately 70 kg body wei ght, preferabl y
is fromapproximately 3 ng to approximtely 10 g, nore
pre- ferably from approximtely 10 ng to approxi mately

1.5 q, f ;

The phamagyicg! PbpBS TIPS §F 1k OieGEhPREhiod Bl Prerdped REHimanner
known pePs8JbE esl@spie b insdunsnehconiventienaridsolvibg, Ipbphifizing amixing,
size. Usually, children receive half of the adult

granulatinggy confaiieniihPrAse8sRS-cal conposi ti ons conprise from
approximately 1 %to approximately 95% preferably
from approxi mately 20% to approxi mately 90% active
i ngredi ent. Phar- madsumnbiratiossnpositions according to

t he ntion b f or I j f
A compork el BE T R TR BB FLBA Ry WL ion Al er
antlprohfeﬁjét%‘?ﬁg?“ent& a@u%hsarﬁi‘brdﬁ@ﬂ%% egeniidclhitiar batant m@taimlted to aro-

tions of the present invention are prepare

matase mhthrmearntlestrogens topoisomerase | inhibitors; topmsomerase mhlbltors
microtubule active agents; alkylating agents; histone deacetylase inhibitors; compounds
which induce cell differentiation processes; cyclooxygenase inhibitors; MMP inhibitors;
mTOR inhibitors; antineoplastic antimetabolites; platin compounds; compounds
targeting/decreasing a protein or lipid kinase activity and further anti-angiogenic
compounds; compounds which target, decrease or inhibit the activity of a protein or lipid
phosphatase; gonadorelin agonists; anti-androgens; methionine aminopeptidase
inhibitors; bisphosphonates; biological response modifiers; antiproliferative antibodies;
heparanase inhibitors; inhibitors of Ras oncogenic isoforms; telomerase inhibitors;

proteasome inhibitors; agents used in the treatment of hematologic malignancies;
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known per se, for exanple by neans of conventi onal
di ssol ving, I|yophilizing, mxing, granulating or
w@omsme1doni ng processes. Conbi nati ons A conpPCIEPINS/003619
the formula | may also be used to advantage in
combi nation with other antiproliferative agents. Such
antiproliferative agents include, but are not limted
to aro- matase inhibitors; antiestrogens;
compoun@@@/ﬁio‘ﬁqmade%s@eéreegblobllrﬁrﬂbmhd agtivity @fgita3;eH$Pp90 inhibitors;
bitors; mcrotubule active agents; al kylating
temozolomgﬂﬁTﬁM@Dﬁh@)@ anddewesMoi®e i nhi bitors; conpounds
whi Ich i nduce cell differentiation processes;
cl 09 [
The term Rt Gy ResprddErein REIeE L phRpRundieh hibits the
estrogen BFUHP@HBH Si;e. GREROHMES 01t 6ff tgetsubgfrdmsrm'ah’{)a@n&dmf\ﬂ ¥ithtestoste-

rone to eﬁam@gar};&gggrg%gg@ggééc\{%h ﬁgtaéﬁargéﬁnhc T an%}é% %@ﬂﬁﬁﬁ%cﬁ I9 stero-
ids, eSpe%Qﬁ/a étéé(e Oéxe?n@ét%é'a’ﬂd%rﬂwéﬁbﬁe APROFPPatidaRr, non-steroids,

|n a onists; anti -and rogens; rret i oni ne
espeolally’:lmrmm@tbﬂdm rbgleithiintide, sy ridogpheibiinideatdestane, testolactone,

cetokonagHes yossal, FBRRes AR oA B AR, S BLIANE oag e aam
nistered, 83:{; Oge(ﬁé Goin$ 96 GF lgﬁnaﬂ(@kéﬁ”f@?%de‘ﬁ mhéatrtaaemark PROKBASINe Form-

ors; agents used i'n The treatnment of
estane th@bdhﬂmstﬂfﬁdl ¢.gndndheformeas IS pGUsiedyeer under the trademark

/| EP2005/ 003
LeNTARDT FBrPoS S S RS & e Bl Ak RepeRetsa . un
der the trh8ERERL AFENS (FEMPAl(Ohan dachdneinistered; 8.g. Tindhedom as it is
"aromat ase i nhibitor" as used herein relate

markeled expauier i rAdemsAIVREX L
the form ?E&lgg{n]a\éﬁ fég gg?funtd MRE&&@EWEWF@%@WAF@ Aé‘iﬁiﬂoglu—

0 estrone and estradiol, respectively.
tethimideTédh beaamiimslcrdese.ghun thefarot ag itis medketedseqr ondethe trade-
eci al |y at anest ane, stane and for

mark ORﬂMEgg.N ,Pegcpr@pmqﬁ‘@ﬁ of the g?vgg\‘aon ggmp&s‘mq ? cﬁgﬁﬂo‘%‘ﬁgra%@ﬂtlc agent
which is ?ﬁn.af %féts%tlﬂhﬁtgﬁis aﬁé}%m&hy WsERd fdthé dealteat bf hdtisone recep-

ane, testoldctone ket okonazol e, vorozol e,
tor positi@times, e,g. dmesstrtorwre and | etrozol e. Exemestane can
be adm- nistered, e.g., inthe formas it is

g1} under
et e ol B IS P AT S o
effect of E@%&Zér?éjat tﬁe%stﬂé@@ﬂﬁeb@;@to‘r laed ma’fektermEihﬁlJAB%L but is not limited to

zol e can be adm ni stered [
tamoxifensfulskrent daloxifgne @nd rakaxifene hy@m@}ﬁw{é A %ép] 35n bk admi-

nistered, &. gvir{ 20 oAl e AOREBLSE §T Gdefhe: tradé?nér‘?ﬁ\lm'\m[ﬂiéx. Ralo-
xifene hydrochloride can be administered, e.g., in the form as it is marketed, e.g. under
the trademark EVISTA. Fulvestrant can be formulated as disclosed in US 4,659,516 or it
can be administered, e.g., in the form as it is marketed, e.g. under the trademark
EASLODEX. A combination of the invention comprising a chemotherapeutic agent
which is an antiestrogen is particularly useful for the treatment of estrogen receptor

positive tumors, e.g. breast tumors.
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mar ket ed, e.g. under the trademark ARI M DEX. Letrozole

can be admnistered, e.g., in the formas it is
woreoge?Edl e.g. under the trademark FEVMARA or PFEVER005/003619
Ami nogl u- tethimde can be adnministered, e.g., in the

formas it is marketed, e.g. under the trade- mark
ORI METEN. A conbi nation of the invention conprising a
chenot herapeuti c agent which is an aromatase
The terml“ahnialntimgers asaldddciirain selateefivlanl dubtkmcenesicABS taphble of
r mpne recef?- tor positive tunorS, e.g. breast

'nh'b't'ngttk]%r%oglwlee astgrpr amrosemcdg@mow anskiclysiesi hut isinatdimited
e
o iy e JOTRSODR IV ARy AU RAER s P gy
4,636,505.ncl udes, but is not limted to tarmX| fen,
ful vestrant, ral oxi fene and ral oxifene hydrochl ori de.

The ternggﬁé(é%Fﬂgggals?easgus%ggrr'setu@ehgcqqeédg% ORI rrégasrehx |
goserelinRa oé@réﬁﬂ@c@t‘é@é @&é?élnﬁi% Gl§8lo§§d WW Qt)@rﬁdl: affd 8an be
int formas it is nmarketed, e.g. under

admmlstqredd%@arm te/fosmaas itis marketedt egaminder fher m:d@neck AOLADEX.

ot LR S BT ST, L

trademark FASLODEX. A conbi nati on of the i nvention

The term étzumlsosmaérgasa | Ghitebitd M asapedt haremdaoludewhb@ts indt #imited to topo-
estro en is particularly useful for the treatment
tecan, 9"8? cgahr big Blecage 6 pfothgeiantandeits amalpgues . Ynitipcamyttothecin and

the macréMH@cﬁlar?%nﬁ@o\%@gﬁ{ Qoqr? eWUEf%OI @Qﬁ%%%ndu?? it i Jbor

anti-an a5 Usddaoherer n
17804). Irsmmiscamcen\blelarlmmsste@mblga imthe fomm 48 ltummark@ted e.g. under the

ic.h d
vacemarf BTN TS et pRR e B e Radorm as it i mar.
keted, ed%@@@ﬁ%@tra@@rh@h( FycA@Tiermul ated, e.g. as disclosed
In US 4,636,505. The term’ gonadorel in agonist" as

used here| n includes, but is not limted to abareli x,
The term g@@QrS@lmeaaﬂchl igbibEpE| asusebhatedn inchisiase buhisinpt limited to the

anthracyéﬁhég lsﬁﬁﬁ%s'cﬂ)xgﬁjtﬁmﬁq% 8 ng?écg‘ﬁ%ﬁ%rrgﬁ‘%honnét L YX),

orm as

daunorubimla,obmmtkclﬂ,ﬁuéﬁﬂ%m aﬁidaiahopubmm the andtiaduitiopds rAitéantrone
cl din US 5 843, 901. The term ' 't opoi soner ase

and 'OSOX%%FFHH%@%)%GM rederiulotadnes eiopraidriard teniposigenbtoposide can
be admlnis'téFeHeQ}g?t fh HRPBrmRCR m%fl@?é@cé‘g uh&%r'}%eiﬁﬂéot%ec' .

eci an and its anal ogues,™9-nitrocanp
ETOPOPH@B Terépogide canlbecadmmlsiarqmi, etdac ithe fom agittie marketed, e.g.

under theFt)waLé-elrr(?gr L\ﬁ\/l( %Og&?gL?g D(iJ)?OI'\L/lEi%I?‘I/ can be administered, e.g. in the
form as it is marketed, e.g. under the trademark ADRIBLASTIN or ADRIAMYCIN.
Epirubicin can be administered, e.g. in the form as it is marketed, e.g. under the trade-
mark FARMORUBICIN. Idarubicin can be administered, e.g. in the form as it is
marketed, e.g. under the trademark ZAVEDOS. Mitoxantrone can be administered, e.g.
in the form as it is marketed, e.g. under the trademark NOVANTRON.

The term “microtubule active agent” relates to microtubule stabilizing, microtubule
destabilizing agents and microtublin polymerization inhibitors including, but not limited to

taxanes, e.g. paclitaxel and docetaxel, vinca alkaloids, e.g., vinblastine, especially vin-
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17804). Irinotecan can be admi nistered, e.g. in the

formas it is nmarketed, e.g. under the trademark
W@AMPDOSAR. Topot ecan can be admi ni stered, e.gPCT/EP200$1603619

formas it is mar- keted, e.g. under the trademark

HYCAMII N. The term "topoi sonerase ||l inhibitor" as

used herein includes, but is not [imted to the

ant hracycl i nes such as doxorubicin (including

blastine suilfates onmdristineraspaclaiip virerigtin€ABENS) and d/ﬂ#tﬂ@lblﬂé ,@igbodermo-

i darubi cj n and nenor ubi ci n,

ides, coctfizipe gbﬁ@?ﬂ%@mﬁ& Pcaren\aives éwepﬁﬁa&a@nqtbme Brief B iee
denvatlvé@m%PeEB Eﬁ%’ék@ﬂ%azga%oﬁﬁh%%té‘!%% & Snlnotﬂﬁ'fgﬁn a@nf’ RI%EAGted,

can mnlster formas it
e.g. TAX@b.r D@t:etaxeécgn berat&nmidﬁereﬂr adeniartke chrﬁﬁJaa?ﬂ-i@&]arketed e.g.

d Ier heforma5|t
under the' EAERABHE EASREr e HilbsHnestitaimiedbk Siminis  BRASP QL i the
form as ltDQXﬁérMbtéH R Gathde® tRe WaRbaRK W'NBEA@TINK'R RhDglllgEﬁ%meﬁ?‘ulfate

it is market ed, e.g. under the tradenar
can be agjpinigheresiviecy Nin thepformmscit is marketed,axigi nhderthedradengark

FarMIS TR Do oo e Rabieet i ¢ond pistHiimo h dFs oo, Also

included arengolhllbhé de@nK/ml\%?s whnchSarermédf@éeeﬂm \BICB9sHEen U@eG 194,181,
t oxantrone can be admi ni st ered

WO 98/2é9?g9 WQ@W@%&WQ@W%G@ WP 2216 and VMORY/31 B4
m "m crotubul e active
ESpeC'a”gEg%t%H%r% gt%é{g}go m cr%\ ué)rell%e stabili gi ng, mcrotubule

destabi |l i zi ng agents and m crotublin polynerization
The termi“alkylartingr@amﬁcdmdisetg hetmin iruidds, ut Bthdtdimiteakianegclophospha-

e, 1oy SR RSB K BB G0 o
be admun@@#e@%%fﬁ’rﬂ%%ﬁn aRliggth ﬁ(e?éd fea%gmdér'?ﬁé kiSERfrk CYCLO-

especi aily vincristine su fate vi nor el bi ne,
STIN. lfO%ﬂagud)@@ambe adrdipesterast ki@ inetharfdre pstihisimarkstethe.g. under the

trademar@ﬂ(})kgws thereof, e.g. epothilone B or D or

es thereof. Paclitaxel may be adm ni stered
e.g. inthe formas it is marketed, e.g. TAXOL.

The term mlsmrmxﬁaamyiab@ irtibitoTsSbEHDIACENBibitols" réfates @ EBraoliids
under the trademark TAXOTERE.

which inh\i{BE d5iPRE oo MRS g wiclupesHess andigroldergtive iagtivie This
includes é&ﬁﬂ@gdﬁ ﬁskl%lggﬁr{f/ n@;blZS/ %TJ ;é%ﬂg&ta fPR- %&%ﬁﬁ-fﬁ{ [(2-
hydroxyeﬁdh{%(ﬁﬂmcﬁﬂ 3- wl)@thylhamlnb}fnétbylﬂplfalyll]tZEQ prepkabeidde, N-

nydrory- Sl e et bebRe Ko b aE g
propenan’ﬁlﬂé%nd' r%@uﬂéﬁly%?ké%%%gﬁ%gﬂdréf%fi‘fﬁ%rtﬂ@f ES&islly

di scl osed in WO 98/
includes Suberoylanilide hydroxamic acid (SAHA).

The term “antineoplastic antimetabolite” includes, but is not limited to, 5-Fluorouracil or
9-FU, capecitabine, gemcitabine, DNA demethylating agents, such as 5-azacytidine and
decitabine, methotrexate and edatrexate, and folic acid antagonists such as
pemetrexed. Capecitabine can be administered, e.g., in the form as it is marketed, e.g.
under the trademark XELODA. Gemcitabine can be administered, e.g., in the form as it
is marketed, e.g. under the trademark GEMZAR. Also included is the monoclonal
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WD 98/ 25929, WO 98/08849, WD 99/43653, WD 98/22461 and

WO 00/ 31247. Especially preferred are Epothilone A
wa@paso977B1 The term "al kyl ati ng agent” as usedP¢IFER1005/003619

i ncludes, but is not limted to, cyclophospha- m de,

i fosfam de, nel phal an or nitrosourea (BCNU or

diadel). Cyclophospham de can be adm nistered, e.g.,

inthe formas it is marketed, e.g. under the

antibody traatieumidd WHihQar3é HdMlﬁ@ﬁrém &g, qﬁ%é’ﬁ)rﬁrﬁﬁé it |§h%rRQted e.g.
the formas it is markete e.g. under

under the Frggl%rﬁ’ﬁf’kHﬁ@_@Wﬁ'NThe term "hi stone deacetyl ase
i nhibitors” or "HDAC i nhibitors" relates to conpounds

The term"BitiR ddﬁ%@ﬁd”tai%e?élédsﬁ%% m%g{bg%ybaﬁgh@g fhE g:tladegrboplatm

possess antiproliferative ac
cis- P'atlncelﬁ’pl@[tmdm alid okalipgattin. rCM@oﬁ@/tnﬂZi’a?%e edpdnsaréy, e.g., in the form

as itis m'étl{%eocgl Xé W%eétth%(tz - %Wﬁ%%{f@qlmﬁ@@n be admini-

stered, ey, GREREMHEas Nrus*mkkéféw [lﬂTdeHr?e {rgdai%WELbXATIN
H-| ndol - 3-yl) - et hyl | - am no] et hyl | phenyl ]

enam de and pharmaceutical |y accept abl e sal ts
The term (oqEIPEKdS fPfgeﬁluelﬁﬁ@rﬁa@%édqr@tplnyor lipdiinagegctivity and further anti-

anglogen@'d&ﬂb@wo%ﬂbé L&) ReoNatids, BGH i€ nbS toT&%te‘ir?lfyg&sme kinase

nt1 neopl astic_antinetabolite” Inclu
and/or Se”ﬁ%ﬁrtdéca t'FFSO”'Se EinG&® dibvailers ordipid kinasg inybifsei a.abi ne,

a) comp&@rﬁﬂ‘étta | d| , ¢ ancﬁl‘?@ﬁébhﬂh‘l"dlhﬁ@tlﬁg ﬁfgﬁtye@ﬁxgﬁgﬁﬂﬁa&)last growth

- azacE ci t abi ne
faCtOF-feC@(ﬁmrSé gFeRsynd folic acid antagoni sts such as

o comoB R i, RSB R B S B i o
factor rec$BtdPPAIGICERTY, idurhi d&c&rﬁﬁo@ﬁd@ﬂmcﬂ' téFg%teQecr%aQe or thnE)l'P@he

formas it i s mar ket ed under thetra demar k
activity oldENFIR. esmeé;@llvmmmwd%whrng inhibib e KaF-IRTeveptor, such as

those Co,ﬁgggﬁoossag,gg,ésgﬂ 3 %@@%59%19 anti body trastuzunmab

can m Ni's , inthe formas it is
c) compcudesetaEgiatmg, decreamiigy oit xhﬁ:&tf@tﬁ%dﬂvﬂﬁﬁ&%ﬁﬁl rebBptor tyrosine

erm"platin conpound” as used herein includes, but is
kinase famﬂv linited to, carboplatin, cis-platin, cisplatinum

d) Comp%\ﬂgj.s,%I?g#}ét{?\héﬁ?gﬁer%%ggSfﬂtnﬂ?Hgﬁh%l?m%eﬁiaW %k mék?{jr%@e%or tyrosine
kinase familgdemar k CARBOPLAT. Oxaliplatin can be adm ni -
S RN R C AV MIME N T N A —

f) compoggalgsélrpéﬁr‘@%cﬁﬁéﬁgg og rn}rﬂ’ﬂ@ftlﬁb P activi) & KERMREs of the protein
kinase C (PKC) and Raf family of serine/threonine kinases, members of the MEK, SRC,
JAK, FAK, PDK and Ras/MAPK family members, or PI(3) kinase family, or of the P1(3)-
kinase-related kinase family, and/or members of the cyclin-dependent kinase family
(CDK) and are especially those staurosporine derivatives disclosed in US 5,093,330,
e.g. midostaurin; examples of further compounds include e.g. UCN-01, safingol, BAY
43-9006, Bryostatin 1, Perifosine; limofosine; RO 318220 and RO 320432; GO 6976;
Isis 3521; LY333531/LY379196; isochinoline compounds such as those disclosed in

WO 00/09495; FTls; PD184352 or QAN697 (a P13K inhibitor);
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angi ogeni ¢ conpounds” as used herein includes, but is

not limted to: protein tyrosine kinase and/or serine
waeaso9779hr eoni ne ki nase inhibitors or |ipid KPEEER2005/003619

inhibitors, e.g.: a) conpounds targeting, decreasing

or inhibiting the activity of the fibroblast growh

factor-receptors (FG-Rs); b) conpounds targeting,

decreasing or inhibiting the activity of the

g) compaurgigl tal‘gdtingedéér@\&%lhg éﬁﬁhlb"tlrfgel%%@dﬁ(n& of !ag:ofe@ %@Qﬁ@ kina- -
as. compounds whi ch targe ecrease or inh
se, such g imatinip WSVIG@(GRIVBQI%E‘&;EEVE@)mm@bnaan WA ttyl'phcrﬂhlnbst

preferabl)égg%* ﬁc@é&l%?%&%ﬁ g 2%’5@03 CSO”S;FE e %ggp@‘éq,ra@quacally
acceptabléaaltetheremj ezrpednehiyba tom@otjlf‘l@ s@ltéidté/ddfrbﬁrrﬂm&kf?]z's{]hhenemalonltnle
s o SRR e S s a0 Cobeut e
espemallyt ey é‘éfrhpb@ﬁ@ BERCdYFrOF e, gﬁébg%ﬁﬁsfs 0¥Txfr)ho%?§9g%§m%

targeting, decreasing or i
50810; A@ﬁ)@ d yNtostin P29 3, TslypfmsthdﬂBaTWbeUn Adfeaeeaﬂ?yrwostm

B44; TyroBalif B4 (- bRfis iiinB e Mplidati AGTO R A P oot A G 55,
AG957 ahd@aé ﬁostffﬁ(ﬁf{(@&?fh}d?@x% gﬁ thyﬂ%ﬁnof@énzﬁ% we

PK fam nbers
adamanty{ ﬁ§teF§| NEE- GWﬂ@sédﬂEhmtﬁd amcrhase fam |y, and/or

) compORRA g A YO SRR he SEARCoHBE e G v

factor famdys;ﬂ@mﬁon trddineknd8e3IOGF-R; HrbBR, dAHBAUEIHRS % &Sor he-

of further compounds include e.g. UCN-01. safingo
terodimergaguchy s sepmouBds yuhish itarget, desreasssemishibit thefandivite pf @ epi-

i Tl T I ——

which inhibhmwnbess@fdbed—:@lﬁ re&@t@ﬂfy@@éﬂéknrié’ébﬁanﬁ? ?3EZEF0feceptor

M Y RO e )
those corrib”ou'nﬂ@' ;Wottélﬁg of %lﬁ‘adﬁﬁl n%d%@%@%@%ﬁiﬁ@%@&ﬂ&Iﬂladlsclo—

such as imatini b ate
sed in WQ) 9?4928@6; @ 9. he erpoumd of £, 39, afrén & § 5641409, VW0eag/03854,

cp 0520725180l K4 55 1980 6781 B RSP

98/10767,3810287/80084 0MNC by/dvesBy VJ9TRIEIENALd id ec@ll?s\?\/@r%%lﬁsﬂ
S-aryl benzenenal onirile or bisubstrate quinoline class
(e.g. compﬁungdwhag CH88@&r74), WO 96/33980 (e.g. compound ZD 1839) and
WO 95/03283 (e.g. compound ZM105180); e.g. trastuzumab (HERCEPTIN), cetuximab,
Iressa, Tarceva, CI-1033, EKB-569, GW-2016, E1.1, E2.4, E2.5, E6.2, E6.4, E2.11,
E6.3 or E7.6.3, and 7H-pyrrolo-[2,3-d]pyrimidine derivatives which are disclosed in WO

03/013541.

Further anti-angiogenic compounds include compounds having another mechanism. for
their activity, e.g. unrelated to protein or lipid kinase inhibition e.g. thalidomide
(THALOMID) and TNP-470.
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especi ally any conpound sel ected fromthe group
consi sting of Tyrphostin A231RG 50810; AG 99;
wagoophespi n AG 213; Tyrphostin AG 1748; Tyr phoBCT/RP2E5/003619

490; Tyrphostin B44; Tyrphostin B44 (+) enantioner;

Tyrphostin AG 555; AG 494; Tyrphostin AG 556, A®57

and adaphostin

(4-{[ (2, 5-di hydr oxyphenyl ) net hyl ] am no} - benzoi ¢ aci d
Compouadsammryﬂar@sﬂ; decradSE o 8kinD theaxdeiphigifianproteindrhipid phospha-

tase are §&L THIBSr5icHESBBH s rmIPhgEBUR HoE An FOHEN SILCER, o0

okadalcwa%@taoaeﬁ\bért%ltn&é@f.nases (EGF-R ErbB2, ErbB3, ErbB4
as hono- or he- terodinmers), such as conmpounds which

target, decrease or inhibit the activity of the epi-
Compoudds wmchgmdupa ceadﬁffﬂrenmim pocessad greas.g. satimeit atitya- y- or 5-
ounds, elni or anti bodies which inhibit ,
tOCOphem£aE%r% Yro-19etERE0lr ecept or tyrosine ki nase fanmily,
e.g. EGF receptor, ErbB2, ErbB3 and ErbB4 or bind to

The ternﬁ@?ol@bx?ﬁnd&@ iRhfftol” 08 hérdth Mcfuded Bat ! rgﬂo\l?ﬁlted to, e.g.

hose conpounds, proteins or nonoclonal "anti I es
Cox-2 Inl@;bl’ﬁelrSL Sedlkyl mtnm Qfarylamlyomerqﬂanet!seai:ld anWi\derivatives, such

as celecdify ICHEFBH B9sEHECoB (BRIsTh OB P oiiSauy Bpag-aly-2-aryh

3 4
vt B8, B4 gl EMRSC MO MG tcec i

lumiracoxjg/ 30347 (e.g. conpound known as CP 358774), WO
96/ 33980 (e.g. conpound ZD 1839) and WO 95/03283

; : 8 B t. ;
The term Fr ERRARTRIERE cE 5 tmp fults, Wh R HEUTRe marpipgiian targetof
rapamchKBaB@R) aGZiEb pokdeds amtibrélifekRive, adiity sutie aé, sircimlit,

.3 or E7.6.3 nd7|—|—prro|o[23[’3ﬁé]%or|mdine

(Rapamtwé@)v QVW@QWC&W%{%_MZQIrB%\%and A 8%3/ 013541.

Furt her anti-angi ogeni c conpounds i ncl ude conpounds

h » [ : | Wit 12 : :
The e KGR ASAAES: TES3RAE S bE g BRI  Stjdonic, ol
dronic, tlllutja:tnmj,qmrdmirorﬁi@'}ﬂbﬁ]!ﬁdh)’c,abmmdfbﬁ#%ﬁﬁedréﬂldm}&ﬁﬂﬁlim&’ atid.

. PCT/ EP2005/ 00361 npoun ich targe ecrease or
Etridonic AFE AN PRATBIISIPIS, S10-a HPBei a3 P ER eib Sphainder the
trademak@l@lﬁbﬂE‘E QCIo'dF(SHIQ'aEFé!”%aHf PRALARSE elg., PIPERBAh %St is
A, PTEN or CDC25 .g. okadaic acid or aderlvatlve
marketect 9eg.- eﬂfdermﬁﬁ@dﬁdwrk\ﬁﬁi@ﬁEF@& Ceilugsbnicdidid eramibé atministered,
,in tHY RERSEER idhantdd, er.SF UEGLS the %ra%en?érkySKlgI[ID5."‘Pamidronic acid”
can be administered, e.g. in the form as it is marketed, e.g. under the trademark
AREDIA™. “Alendronic acid” can be administered, e.g., in the form as it is marketed,
e.g. under the trademark FOSAMAX. “Ibandronic acid” can be administered, e.qg., in the
form as it is marketed, e.g. under the trademark BONDRANAT. “Risedronic acid” can be
administered, e.g., in the form as it is marketed, e.g. under the trademark ACTONEL.
‘Zoledronic acid” can be administered, e.g. in the form as it is marketed, e.g. under the

trademark ZOMETA.
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tocopherol or a- y- or 5-tocotrienol. The term

"cycl ooxygenase inhibitor" as used herein includes,
wheaosiog77ant limted to, e.g. Cox-2 inhibitorspPCBERIRYD3619

substituted 2-aryl am nophenyl acetic acid and

derivatives, such as celecoxib (CELEBREX), rofecoxib

(VI OXX), etoricoxib, valdecoxib or a 5-al kyl -2-aryl -

am nophenyl acetic acid, e.g.

The term5‘hﬁpém‘iasé-llﬁf%brt6h|ayl§8&i hélelpredani tbicvmpuiaie whiehtaget, de-
aci d |um racoxib. The term "nlTOR i nhibitors" rel ates

crease Of @hMﬁﬁnﬁmlsSlMﬁh@ﬂﬁ% degredation. HhengAmen¢liAes.dryids net limited to,
pl-sg. fapamycin (nTOR) and which possess antiproliferative
" activity such as sirolinus (Rapanune(r)), everolinus
(CerticanTM, CCI-779 and ABT578. The term
The term"bidqdiosipkepat s Mnakifiars ad used diencinnmefenslés a hpwphokinear inter-
limted to, etridonic, clo- dronic, tiludronic,
ferons, e&ar’ﬁt@&%m%\{- al endr oni c, ibandronic, risedronic and
zol edronic acid. "Etridonic acid" can be
a tn O Lt H I
The e T o R BB T o 3 Ry used
herein reteaa tdeomgeiinis tdhiehl farget). decreasehw ifibibitths dnicogsnic activity of

matketed, e.d. under. the tra I [ -
Ras e.g. Tfat e atishunte 10U 8o Slnk i REePoqRECERy o RATEFE
(Zamestlfa%fm as it is marketed, e.g. under the tradenark
ELID. "Pam dronic acid" can be adm ni stered, e.qg.

in the formas it is marketed, . under the
The terw“ﬁ%la@ﬁaas@ inAEEOr AT sewhér@ncsﬂfee:s gbwnp@aﬁdwhlch target, de-

crease ogﬁg].tﬁ‘ﬂutﬁ%ed'cﬁgﬁ%‘é{ %lo ieh F&&%ﬁag \A&mdl’?t étk ‘aggpe@se orin-

er t

hibit the activitef wnmr&eeamdes@ecgally compdendd whrchashubit the telomerase
mar keiﬂe}e, e..g. under the trademark BONDRANAT.

receptor, g JefBesiatidci d" can be adnministered, e.g., in the
formas it is marketed, e.g. under the trademark

The termAFﬁ@%\l%hme ard i8Rk Se ﬁf-HllS*tor@ a8 uked %@F‘élﬂ'réféé €8l cofpBunds

e formas'it is narketed e. . under
which targetadi@maeezcmv&hrmnt the antvipobinedgsine mnapeprmMpounds

erm " he e 1 nhi bi as. used herejin refers
which tarpg. csRfserie ARG AUy ol @einipEind ERypOPRRdhaR S
bengam@@pagld@rﬁuh{a@m@eaegr adation. The term i ncl udes, but
is not limted to, PI-88. The term "biol ogi cal

response nmodifier" as used herein refers to a
The term|’ Wﬁjﬁ@wrﬁg inhibitar @s.ugest bgyein efgys tp,q:p@",«;{w which target, de-

crease or inhibit the activity of the proteasome. Compounds which target, decrease or
inhibit the activity of the proteasome include e.g. PS-341 and MLN 341.

The term “matrix metalloproteinase inhibitor” or (“MMP inhibitor”) as used herein in-
cludes, but is not limited to collagen peptidomimetic and nonpeptidomimetic inhibitors,
tetracycline derivatives, e.g. hydroxamate peptidomimetic inhibitor batimastat and its
orally bioavailable analogue marimastat (BB-2516), prinomastat (AG3340), metastat
(NSC 683551) BMS-279251, BAY 12-9566, TAA211, MMI270B or AAJ996.

The term "agents used in the treatment of hematologic malignancies” as used herein

includes, but is not limited to FMS-like tyrosine kinase inhibitors e.g. compounds tar-
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The term "inhibitor of Ras oncogenic isoforns", e.qg.
H Ras, K-Ras, or N-Ras, as used herein refers to
w@orpoerids whi ch target, decrease or inhibit tPEI/EP2005/003619
oncogenic activity of Ras e.g. a "farnesyl
transferase inhibitor", e.g. L-744832, DK8GH57 or
R115777 (Zarnestra). The term"telonerase inhibitor"
as used herein refers to conpounds which target, de-
geting, dea:reasmgcuir inmibitinigt thee estiaity b¥ FIB; diteifelopEriass.
unds, whi ch tar decrease or in- hibit the

arabmoftga&q?ﬁwtg?s'afe (PEA-Sh AL HiAE; @%%é\éﬂp%'lnhﬂb't@&rﬁ(ﬂj FQE8RAMNEIE which
target, décfr‘@é@é br Fn'ﬂ?onttﬁrﬁegfﬁ mdh%?ﬁ:?kfﬁ tel omestatin.

he term " net nlnopeptlgase |nh|b|tor as used
hereln refers to conpounds whi ch target, decrease or
The term;j“gpingounds avhieh targety detraasehirdgnhibé tbaanbwta/poﬁ fdi&kSe are

cspecat SRR s SRS e Bl RSHE0 e L M e

midostaubi@Ngatawesesrite denvatiiel Be) tipesenid MG 1iger m
proteasone inhibitor" as used herein refers to

ounds which target, de- crease or inhibit the

The term3RSRAG iphifvtoryasoyec B inclisiaso bivlis nailintadkiog spmpounds
targetlngd§ fr@%&%gc& ln@@ﬁlég'tﬁeq@ﬁp/%ﬁt% Pléé/erﬁétn{ltgforﬁ?{%gﬁcgé&admg,

targetlngn@eca'biasnpgcummmhmeg|the|Hﬁ§l?@® Client frotdids wahhblubaqun)m as
but .is not linmt

ol |
proteasoiigizatH§RY napTBOMAES KGiSUY: dRRFERSPOCT THNDBOGRS Itrindic.
ATPase é(ﬁt\ﬁt?"o\fﬂsm gy éé’p?édlé/@scobrﬁ?éuncwgﬁ% reantlbodl 7Wh|Ch

omnetic inhibit I mast’ ora
inhibit thaaAEBaaew@bwey ahdS6§0e.gull Tralylaating BE- cﬂfrﬂlébhoxygeldanamycm

(17AnG) B4 BRRRS Y et ATV ol BRI e\ g s b dorpes: Faiicol

and HDACERRAbitegent s used in the treatnent of hemat ol ogic
nalignancies as used herein includes, but is not
mted to FMS-1ike tyrosine kinase i nhi bitors

The tefmé‘ ameht%at«\@r antibpdigs Asousesbhyein Pk, bubisordinged to tra-
stuzumatgﬁllérggptnqﬁzrf@%t&%n’%{%b@‘l e tikth ¢T%?CMTM 'bte¥/a8{zumab

eron I no uransyfdytos ne

(Avastm“@)arrmmmaar(ﬁiltbmu@]) PROBAG 5B KNIIHOD40)t0id52€4 PAntibody. By
npounds which target, decrease or inhibit

antlbod'earﬁme@ﬁ ed. u@tﬁﬁhwomma& antibggies, cratyclenahasikadiash mitispe-
cific antlbbafé%eftor ?Sqfo%?ﬁ?le%r t Qr?mal&¥ bnfib¥ai Q&tériﬁ %Htéﬂdlézémﬁaémeﬂfseso

eclal 'y ‘conpoun ds prot el ns or 'an
long as thG}hB)thlblt He d&lrai lojoldeficad B2tivity.

For the treatment of acute myeloid leukemia (AML), compounds of formula | can be
used in combination with standard leukemia therapies, especially in combination with
therapies used for the treatment of AML. In particular, compounds of formula | can be
administered in combination with e.g. farnesyl transferase inhibitors and/or other drugs
useful for the treatment of AML, such as Daunorubicin, Adriamycin, Ara-C, VP-16,

Teniposide, Mitoxantrone, Idarubicin, Carboplatinum and PKC412.
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m dostaurin, a staurosporine derivative, SU11248 and
M_N518. The term "HSP90 i nhibitors" as used herein
w0 p@b0eEel but is not limted to, conpounds tRCTDEPINHP03619
decreasing or inhibiting the intrinsic ATPase activity
of HSP90; degrading, targeting, decreasing or
inhibiting the HSP90 client proteins via the ubiquitin
pr ot easonme pat hway. Conpounds targeting, decreasing or
The strudtuntal dfithergtivbegentd ideatiled By Ead€ naet, igénkyicdr tHAROParAES may
$s peci al | y conpounds, protelns or antlbodles whi ch
be taken frop; Hia a¢tHal g(%ggg@fg@ pigngdarcheompendiugy glhe Merck Index” or from

databaseg ? éi YA 8Nt (ﬁ!}'ngf ﬂﬁ?&é Bo %)veﬁaﬁﬂg}b%&.oé TAAG), a

ananycin riv er gel dananycin rel at ed
con‘pou_nds; radi ci col and HDAC inhibitors. The term
The aboveamenfioned benmdwdsawhicbmﬁlﬁsé uaed urseambaration with a compound

of the forimrgiel? Egc%ﬁ thekl)-Ut |3 gﬂfﬁfy %@8 Qﬁqrhpé lg?he art such as in

the docuﬁéﬂ@@lté%ﬂa&éve bevaC| zumab (AvastinTM, rituximb
(RI tuxan(r)), PRCB4553 (antl - CD40) and 2C4 Anti body.

anti bodi es i s nean g. intact nonocl onal

A Compoaﬁ@ ohEe smul| yaycHse bamsesa@|aéiyantﬂgeuns4@@:bmah@r¢wrth known
nerapeu B4 8006 0150 SR AMEbIdT 8 hofn LR SN btaion.

desi red bi ol ogical activity. For the treat nment of
A compoardibéforyellai chdyeinkenrticula b used @mmtam@se)fsnfzer nesdpecially for

onpj, nati on w.th sta rd | eukem a
the tfeat'?%tr(gfﬁv@gorsm éhrfggt POAT SeRBIIYiRk 0gAd awapvherap. es
used for the treatnent of AML. In particular,

By “combifappngierefs ffn@"aﬁ’t'b%ér &ﬁibcb@om%ﬂ@tn@h%ﬁ %’h@cﬁdéége unit form, or
combi nation with e.g. far nes% transferase 1 nhibitors
@r

a kit of pMMﬂh@pﬁWIMQ@mlmsteatmn wberet deompeandmitheforrmla | and a

ot By 5 SR S BB s e st
within tlmﬁdte?m»élﬁat dpdRIR MNP AT BHe EXAMbIRBAOA PR3l ShowREcoope-

structure of the active agents identified by code

rative, e.¢ysynergjelifegffechroranyoriratiomiieresl t aken from the
actual edition of the standard conmpendi um "The Merck
I ndex" or from databases, e.g. Patents International
(e.g. M5 World Publi cﬁ%ﬁﬁm‘@) The above- nenti oned
conmpounds, which can be used in conbination with a
conpound of the fornmula I, can be prepared and

The followidgi exastEes drantdeded tcbﬂdshrzmtet bet aottfusthehlimi, the invé&etion.
docunents cited above.

Example 1

N-[1-cyclohexyl-2-ox0-2-(6-phenethyl-octahydro-pyrrolo[2,3-c]pyridin-1-yl)-ethyl]-2-
methylamino-propionamide (9);
Compound 9 according to Formula | is prepared according to the procedure set forth

in Scheme 5.
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A compound of the forrmula | may al so be used to
advantage in conbination with known therapeutic
w@r@spsEes, e.g., the administration of hor monEPGT/BP2005/003619
especially radiation. A conmpound of forrmula I may in
particul ar be used as a radiosensitizer, especially
for the treatnent of tunors mhich exhi bit poor
sensitivity to radiotherapy. By "combination", there
is nmeant either fi xed conbi nation in one dosage | t
0 f or, a ki t parts for the conblneo
?Ji(m+ i€thati o onpou f the f I a°m
ar | gt off rtner e ad stered |ndep t y
at thé same L1 me @@n@eﬂa thdhe ti me |n rv DIBAL

t@es‘0| al l'y al Fowt haté & contiiTAL ! par t)n r THE
Qpe-

Br~” 8t Ve, e g.{ synergistic, Nyeow "
CHh%JZ ‘ati on Bher eof . Exanpl es The f ol | owi ng I es
are intendedzto illustrate, but not further 1inft, the

about 1:1 ratio, separable

invention. Exanple 1 N-[1
-Ccy hexyl - 2- oxo- 2- (6- phghéthyl - octahydro pyrrolo[2,3

-c] idin-1 -4)-ethyl]™2-Nnethy no- pfep "onami de
@\A ( rﬁﬂ%&iﬁd ccor di nD%EA HOBY Tgr %I‘ ed
or di NOL0 the sedul e-Set forth he e 5. 46

2005/ 097791 P iP2005/ 603619 _ \ d Br+ CH3CN O
5\O\J/-.O'-IGN“HI\/KZCGSOH(\\/NN Br
HZN 78% total N Ol N +1)KOTI\/B 2)Pivd N-~j H\
HOJ\‘,"[h cronave 0 H\ J R ( \}\'/ + THE NH 76% ) 250C,
1) 12003IH\/-78fg'L(r-CI—BCN2KZCCBN|~~\NtN62%
piPeA, HORSfmUH
2)TFA @\A&Z/b
25% four steps G
Scheme 5

1-(1-Naphthalen-1-yl-ethyl)-aziridine-2-carboxylic acid methyl ester (1). To a
solution of (S)-(-)-1-(1-naphthyl)ethylamine (20.8 g, 120 mmol) in acetonitrile (HPLC
grade, 600 mL) is added K,CO3(52.7 g, 360 mmol) and methyl 2,3-
dibromopropionate (30 g, 120 mmol). The solution is stirred overnight at room
temperature. The solution is evaporated to dryness, then H,O/EtOAc (1:1) (600 mL)
is added, and the mixture is extracted with EtOAc (4x100 mL). The organic extracts
are combined, dried and concentrated under vacuum. The residue is purified by
flash chromatography (silica gel; Hexane/EtOAc 1:2) to provide 24 g (78%) of the
title compound as a mixture of two diastereomers in an equimolecular ratio. M+H*=
256.10.

But-3-enyl-phenethyl-amine (2). To a solution of 2-phenylethylamine (72 mL, 570
mmol) is added K,CO3 (82 g, 570 mmol) and 4-bromo-1-butene (25 g, 185 mmol).
The solution is stirred overnight at room temperature. The solution is evaporated to
dryness and H,O/EtOAc (1:1) (600 mL) is added. The mixture is extracted with
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2 4 H about 1:1 ratio, separable 0 HHo ON-12 \ /
1) H2, 50 psi N HH D PEA, HOBt/HTBU I N\\~N) 89% NN
WO 2005097729 TFA'5 6 H7 0 euc J HO' YN~ H 1) 1PEI/EP2005/003619
DI PEA, HOBUHTBU O 0 ~I ~ H 2)TFA N'7-N, 25% f our
steps H9 Schenme 5
1- (1- Napht hal en-1-yl -et hyl )-aziri di ne-2-carboxylic
acid nethyl ester (1). To a solution of
EtOAc (44550 (ml)): Thé broamibtexyriarts fng cornbieed 20ria gnd tRocemtaiedi n

under vagghy e tesiiuspiiaRd Hveany creometedEpBRR e Sohat o
Hexane/Et8h91:83 20 pratide 203}%‘2@/@ ) gt th@nitleScortpaurkt] IOMeI R OHF, 1@t

room tenperature solution is evaporat ed to
dryness, then H20/EtOAc (1:1) (600 m - i s added, and

1-(1-Nap et Bl 2L et i “35‘%’% eShbbehefy

amide (3l)lmﬂ@é MMf T (1e2.6 & UdURS mmmwn THEd209 mif) 1asitdded KOTMS
romat o silica gel: Hexane/ EtOAc 1:2) to
(6.38 g, ﬂgg@, ;120 q m;%;r%fs stffed overnight at room temperature. The

mixture is concentrated and the residue dissolved in dichloromethane (200 mL) and
cooled to 0° C. Trimethylacetyl chloride (5.94 g, 49.25 mmol) is added slowly and the
mixture is warmed to room temperature over 2 hours. The mixture is cooled to -78°
C, 2 (8.63 g, 49.25 mmol) is added and stirring continued at -78°C for 1.5 h.
Saturated sodium bicarbonate (100mL) is added and the mixture is allowed to warm
to rt. The mixture is extracted with EtOAc (4x100 mL) and the organic extracts are
combined, dried and concentrated under vacuum. The residue is purified by flash
chromatography (silica gel; Hexane/EtOAc 1:8) to provide 15 g (76%) of the title
compound as a mixture of two diastereomers in an equimolecular ratio. M+H"=
399.37.

1-(1-Naphthalen-1-yl-ethyl)-6-phenethyl-octahydro-pyrrolo[2,3-c]pyridin-7-one
(4). A solution of 3 (15 g, 58.7 mmol) in o-dichlorobenzene (100 mL) is heated at '
250° C for 1200 s in a microwave reactor. The mixture is purified by flash
chromatography (silica gel; Hexane/EtOAc 1:1; second spot) to%provide 5 g (33%) of

the title compound as an enantiomerically pure compound. M+H"= 399.32.

1-(1-Naphthalen-1-yl-ethyl)-6-phenethyl-octahydro-pyrrolo[2,3-c]pyridine (5). To
a solution of 4 (4.8 g, 12 mmol) in THF (100 mL) is added slowly 1 M DIBAL in
toluene, (50 mL, 50 mmol) at -78°C. The mixture is stirred at room temperature for 1
hour and quenched with 20 mL of water. The solvent is evaporated, the residue is
diluted with 100 mL of 1:1 saturated Rochells salt/15% NaOH, and this extracted
with EtOAc (4x50 mL). The organic extracts are combined, dried and concentrated
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title conpound as a m xture of two diastereoners in an
equi nol ecul ar ratio. MtH+= 256. 10.
w®ei0s898ay| - phenet hyl -ami ne (2). To a sol uti onPGI/EP2005/003619

2-phenyl ethylamne (72 nmL, 570 nmol) is added K2CO3
(82 g, 570 nmmol ) and 4-brono-1-butene (25 g, 185
mmol ). The solution is stirred overnight at room
tenperature. The solution is evaporated to dryness

under vaguwnHzmeEt&sme( B purlfiedenofiagh ghromaddgreghy Thidicaigel;ur e

Hexane/EfRE 114880y 2 A4t i Y Phuroac Wik v 6.

dri ed and concentrated under vacuum The reS| due is

rified by flash chromatograph silica ge
6- Pheneﬁ@ﬂaﬁ@ﬁmdﬁ@wrmlo{mm}awl enez(ﬁy)g peRsglutien pﬁé (Ri% 9.6

mmol) m%‘?@wgf?l\gm 7 élaﬁgﬂ)ols adl{?éj)l(@w—lt ?%fﬂ’ld) The mixture is

agitated boder366pyil hyshregen byrhespimerddof 30 h. Ttheanixtlirg isofitepéd lhrough

a celite P%%éﬁ%g’%*@? *?5C°rﬁ?8P§fateﬁE@T<§—rlfiét( (R Eb s ey n MY hegy Ae

ste Wlth@htf&@i@ PREARHT B+ HFR®3MXture is concentrated and
P he reS|rg)ue g%sso lved in o?l chl or onet hane (200 ni) and

cool ed to OC. Trimethylacetyl chloride (5.94 g, 49.25

CompoufiB(p), dinsEratlied Shdf At EeinThe (4 Falits SRECEssgntialy
diisopropyfethyl8mife (4?17%@3249mn48|%2t58661916ycl0‘he&§*g§?n%‘@1 549,6

stirring continued at -7 rated

mmol), agd @ sahtn e af BddarldHOBYBIRTIU :rsDyua(ew ahd 7t Hemmod.ufhe | s

e LGB AR o B L FOH D D e
and wasl@étﬂ‘@eqw@html iveith aivlagodienadial(s0l nundeateraGAUAL ), Hie Sat.

esidue is purlfled 83/ flash chronmat ography (S|I|ca

NaHCOa@%@ mljanshirine (ae01mb). Tbe prerniadayes iy d(iedgndgroncgatrated
under vaEbGrlne r%ofg%ﬁadipéglsaﬁlr .Wh%ﬁ\:mrgb@?%&aﬁ%?éiﬁegﬁ%ﬁ n

an equi no r ra
Hexane/E[tQAc Q) o padade la-yalloet bl | Thé ypheneilhy dissotvelalyidr o- pyr r

snoro Sy SR AT B Ui Bl e
temperat@@férf?ﬁ #%@Qn&'nﬂe% %ﬁé&‘ﬁﬁé’t@d ra%%erres@tlé |§H?§*s6fv%d' iR

purified by flash chromatography (silica
dichloronieihane ( E0 @) 1ant newralizedspitt $atucatpd sodilen @1@&)3@1}3 dhe

solution %%%Htgﬁf?@e wﬁﬁﬁ&*%ggwaegaane ?fx%?)t ?_Smrl'hg%lrggme x?racts are

combined, dried and concentrated under vacuum to provide1. 75 g (79% two steps)

of the title compound which is used in next step without further purification or

characterization.

Compound (9). To a solution of 7 (1.75 g, 4.74 mmol) in dichloromethane (25 mL) is
added sequentially diisopropylethylamine (3.30 mL, 19 mmol), t-Boc-N-methyl-L-
alanine (0.97 g, 4.74 mmol), and a solution of 0.45 M HOBt/HBTU in DMF (13 mL,
5.691 mmol). The mixture is stirred overnight at room temperature. The mixture is
diluted with EtOAc (200 mL) and washed sequentially with 1 M citric acid (50 mL),
water (50 mL), aq. Sat. NaHCO3 (50 mL) and brine (2x50 mL). The organic layer is
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1- (1- Napht hal en-1 -yl -et hyl ) - 6- phenet hyl
-oct ahydro-pyrrol o[ 2,3-c]pyridine (5. To a solution
wW@R004/097498 g, 12 mmol) in THE (100 nl) i s addePCHEP#0Y003619

1 MDBAL in toluene, (50 nL, 50 mmol ) at -78C. The

m xture is stirred at roomtenperature for 1 hour and

guenched with 20 nL of water. The solvent is

evaporated, the residue is diluted with 100 nL of 1:1
dried and goneerttededRuoter vacwuht /Thesesyuers dmdl\teldu ip cishlorarneittane

it h QAc. (4x50, mL The or anlc tracts, are
(20 mb), A Ty i 20 A 2o BEBFE R Fordl VDS FSergre for 3
hours. m@Trﬁ&R?rQ%b@ﬁ@&ﬁ?ateH@ﬂthe&éSidﬂe iR sbReddH &li¢tioromethane
urified by flash chromatography (silica gel;
(100 mLﬁe%new@I@a@i wrtlg)satmatﬁdosnog@ni)@réooamﬂm selyéioniis | e
extracted B GHHor-Meltng 1880 o The poepic pxivactsare cpapbingg ded
and concitiated ondér vadulind. JheGesidoelis pUﬂflé«hEyM—[EHIZEI(Q 18Lsifica gel,

20% CH%@&@@E@ @38{31‘? F&S Pd%q@@ﬁrqagw Z@%&%‘éro? t ?‘ﬂq@ompound

as TFA sHie Mieotrgsg sofiltered through a celite pad, the
T trate IS concentrated and the residue is used
directly in the next step wi t hout further
purification. MtH+= 2 npound (7) To a
sol uti on of 6 in dichl H’rﬁi‘f’ ane (25 -) is added

sequent i a sopr opyl et hyl am ne
($bnl§1( S)-1-Cby 'L@Mr@t{é%%%%@ [;tethulepl(lqn@hylgamm)rm@thyll
3%@@%66#(1'.%9;\%2%%5 S PO A B il ) 1

reis P ed ver ni ght room
tenperature, then diIuted Lth Et QAc (200 ni)
mshed sequent,jab] y M aqar\,au tric Hamm_)
ter #(e8-nL )y g (56 ) a

N (2x50 ) . Then@rganl c Iayer i skehwpved and concentrat ed
under vacuum The residle is puri*®i ed by flash
chromat ography (silica gel; Hexane/EtQAc 1:9) to

provi de al ow oil. The yeII l is @hssolved in
merscfll Chl or 0 ne (2fm), TFA talQad) is @dzstmand t he

i) Ally! brorride X t & st rred—Zat» roo rature . The
m xtu I's concentrated and”t he residue insHgissol ved
in dichlbronmet hanee(100 nL) and neutrali®®ed with
sat ur at ed _sodi um bi carbonate. The solution is
extracte th di chl or onet (3x50 nmL). The(o g ni c
(%ﬂtcts ar e Yk Sokbatimed, d and Q\anem
ander vacuumt ovi de %t St
@ orisep | ITHE @/%6; g% \/@

OH
E

piC d HOBT / HBTU HOBT / HBTU
H, (D DIEA/DMF  TFA/CHCL AN DIEA/DMF  1ea;chcL
N7z —
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of the title conmpound which is used in next step

W thout further purification or characterization.
w@oooso211dl (9). To a solution of 7 (1.75 g, 4. 7ECT/EP10)5/003619

in dichloronethane (25 nL) is added sequentially

di i sopropyl ethylamne (3.30 nL, 19 mmol),

t-Boc-N-nethyl-L- alanine (0.97 g, 4.74 mmol ), and a

solution of 0.45 MHOBt/HBTU in DMF (13 ni, 5.691

mrol ). The m xture is stirred overnight at room

mut-or RGeS ISR G roc oo o 1105

. : i
i\ 8 i 25T 50, SEONP R g i,
390 mma¥ar P2 p61tin36 Kfterditirdny ahd °Cdac édmiat £dramobutene (13.5 g,

vacuu The residue.i di olv ' di | or onet han
100 ol 4iled GRRN Sz ANT folfuiebRENAR P B ok SiP PiERD haTa
portions.SThé r&skth mb@ife!l aRPSitasUeisfin, 3s W Eto FHeCrdnd shrfed
is concentrated and the residue is dissolved in

overnightfi @ irerdieeselalien is amdedity Rdnanchdiuted WithedOhimlhof ether, and
washed 38 23 B8 RF A S SRIME I P BBV i

concentraddr afies craie mod‘ubﬁedauriﬁéde? digtigtiean G570 dnderdsigh
vacuum The residue is purified by HPLC (C- 18 silica
vacuum) §ayield acjeieseniaud) 1 roc. /v Eh) (NWRa, Misata ¢arumesio U-
~asheps) of the title conpound as TFA salt. MH+=
411r-28 ??Z 39. Exanple 2
(S)-N-((S)-1-Cycl ohexyl -2-{(2S, 3R)-2-( (et hyl - phenet hyl
[But-3-enpln{(8PN-piedripltothyl)-amino]-acetic acid ethyl ester (B): To a solution

3-net hyl -pyrrolidin-1-yl}-2-0x0-ethyl 3_—2- met hyl am no-tp
of But-3-5 R (GAkinleny beiy ) NaineAB5 84464 Mkl iry 850 el of PME at 0
°Cis add%ﬂ%z'qg? f%%ﬁ’ ZB]'%' %I?in R KEHSRE DYter ARG B bioc for 10

min, ethylbromoacetate (8.35 g, 54.6 mmol) izs added slowly. The reaction mixture,
a white suspension, is stirred at r.t. overnight/16 hrs. The solution is diluted with 200
mL of ether, and washed with 3 x 100 ml of water. The crude product is purified by
chromatography (hexane/CH,Cl,: 50/50) to give a pale liquid(8.5 g, 94.5%). (NMR
and MS data confirmed, U-4117-58).

(2S,3R)-3-But-3-enyl-1-((S)-1 -phenyl-ethyl)-pyrrolidine-2-carLoxylic acid ethyl
ester (C): To a solution of diisopropylamine(3.6 g, 35.7 mmol) in THF(80 mL) at -40
°C is added BuLi(14.28 mL, 35.7 mmol, 2.5 M in hexane) slowly. The solution is
warmed to 0 °C and stirred for 30 min to form an LDA solution. The LDA solution is
cooled to -70 °C and added to a solution of [But-3-enyl-((S)-1-phenyl-ethyl)-amino}-
acetic acid ethyl ester(7.8 g, 29.8 mmol) in THF(80 mL) slowly at -70 °C. The light
yellowish reaction solution is stirred at -20 °C for 30 min to become a deep yellow
solution, and then cooled to -70 °C. To the solution is added **ZnBr,**(16.76 g, 74.5
mmol) in ether(50 mL) dropwise at -70 °C. After stirring at RT for 1.5hrs, the reaction
solution is cooled to 0 °C and added a solution of CUCN(3.47 g, 38.74 mmol) and
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ii) ZnBrzICUCn N OHCI/EtO NO - NH, :(;~!' t O ill)
Allyl bromde HHO 2) Zn | 084 i NaBHCN C 90 D 30
WoR20051087721 N 1) KOH (80% \IJ'LN N = O\ H 2) MOBEPEBI#N003619
(50-80%9 NHLAH / \ HO, \ or 1 step Ni OHO H
/THF / F 80 G E H HOBT/HBTU HOSTHBTU Hd/ C DI EA / DWMF
TFA' | CHZClz DDEA/ DMF z . NNr TFA I CH A 80 MeOCH
NNHNo8 HH/ \ o~-Nox z Oo0J-~-ox Nol1l'\ H N
LiCi(3.29 g, IXI7~4IGJmnN5I) inHTHF (8 0mid) idvi2.3 ABer 820y ®30 7&110 min, allyl

bromlde(g %@OOS/Q)?I%%%%%HWW% ihe-raastion salption,and warmed
very slowlx;&gqit' %Tt%}gsct)ﬁ’iﬁg bvé@@ﬁ%\ﬂrt %J‘Véa}ﬁgggs %%r(%ﬁ?cg%}%gg!tlon
of 60 mL BDS)atnmibyi N, Glratld exfeactedmth B 1&D nidt ofrethay dhe Cotibimed
organic Ia%/%rsn?sndon%ekr)ﬁr%@cp Urgd %rt‘qle3pr5od%bt is purified by chromatography
(hexane/EtOAc: 85/15) to give a colorless liquid(7.4g, 82.6%). (NMR and MS data
confirmed, U-4117-40-19, U-4117-34-35). ** ZnBr,** is dried at 150 °C under high

vacuum for 1hour before used**

(2S,3R)-1-((2E,4Z)-(S)-1,2-Dimethyl-hexa-2,4-dienyl)-3-(3-oxo-propyl)
pyrrolidine-2-carboxylic acid ethyl ester (D): (2S,3R)-3-But-3-enyl-1-((S)-1-
phenyl-ethyl)-pyrrolidine-2-carboxylic acid ethyl ester(1.0 g, 3.32 mmol) is dissolved
in EtOH(10 mL) with HCI(0.5 mL, 37%), and cooled to -70 °C. Ozone gas is bubbled
though the solution for about 10 min or until the solution is turned very light blue
color. The nitrogen gas is bubbled though the solution for 15 min to remove excess
ozone in the solution. To the cool solution is added Zn dust(0.43 g. 6.6 mmol) and
HCI(0.5 mL, 37%), and stirred at r.t. for 20 min. After filtration the solution is diluted
with 50 mL of CH,Cl, and washed with saturated NaHCO3(10 mL) and 2 x 20 ml of
water. After dried and concentrated, a colorless liquid(1.0 g) is obtained without
further purification for next step reaction. (NMR and MS data confirmed, U-4117-51-
30).

(25,3R)-3-(3-Phenethylamino-propyl)-1-((S)-1-phenyl-ethyl)-pyrrolidine-2-
carboxylic acid ethyl ester (E): To a solution of (2S,3R)-1-((2E,42)-(S)-1,2-
Dimethyl-hexa-2,4-dienyl)-3-(3-oxo-propyl) pyrrolidine-2-carboxylic acid ethyl
ester(1.g, crude) in EtOH(10 mL) is added phenethylamine(0.44 g, 3.65 mmol) at r.t..
After stirring at r.t. for 30 min, NaBH3CN(0.3 g, 4.87 mmol) is added in one portion,
After stirring at r.t. for 1.5 Hrs, the reaction solution is diluted with 50 mL of ether and
washed with 20 mL of brine. The ether layer is concentrated and the crude product
is purified by chromatography (CH,Cl,/MeOH: 97/3) to give a pale liquid (405 mag, |
30.0%). (NMR and MS data confirmed, U-4117-52-20).
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100 mmol ) is added dropwi se and foll owed by Nal (58.5
g, 390 mmol) in small portions. The reaction m xture,
w@2mbiotB9suspension, is heated to 95 C and st i PCEHEP2005/003619

overni ght/16 hrs. The solution is cooled to RT and
diluted with 200 nL of ether, and washed with 3 x 100

m of water. The organic |layer is dried over Na2SO4

and concentrated. The crude product is purified by
distillation ( 6570 C under high vacuum to yield a

(3aS, 7a$3-(§nl?hpﬁé€j1yltj_ ?(Iﬁg-gj-fplzgnylggthyl)/gctaglydro pnyrro'vI%[gj %t-c]pyndm-7-

one (F): {eﬁhéﬁﬁ n%@@hywhsy{;g@ hy({8)- ?rah@ﬂyréw) L&y rRSlidthe-2-

ca rboxyhBabrdaethéste((S)lQ npHeB9 Imrabl)yd; Yisanived i @03MLRf36. 4

)~ 1 t,.0. C.i K2 10,.0 g,

weor ol AT 5 8L “Melbufoa DR SR e

cooled tof®?C 3Ad d@ﬁrah@écﬂ%‘y*ﬁd&fmﬁp@ﬁ%?iﬁ%% [SH =5!§ @xﬁ@fm' ) izs
added slowy. The'reaction m xture

Concentr%t!mpt@ﬁsﬁr@ﬁe prreduwgatiis disgolyedrin {1, mb\DérGsz}h /aml fiteyed thveugh a

short sHm%%z#ﬁoét?d:afiggﬂ}ﬁaHW%&lﬁ%@%@topbglgﬁpg{ésglassy solid

(250 mg, M8r9%) ad tihey acmwr(mkqgfoaml&xfdétb@@aﬂﬁhwmzﬁt175@01'2(2) to
give a pale liquid(8.5 g, 94.59. (NVMR and M data

confirmed, U 4117- 58)

Toa solu(|8§<o3(% oAl Eﬁw of 28IY{1 %%lg ?aﬁénétn’? lylal ?S‘rngla)ddg rrolidin

ar box c acid a solution of
diisopropyieltrs,tbwnom(B aguna(ehts). gAftéBst’»?rmgal J.t. |fnr I&Ih"(r&()a rrL) at

solution 80 ME I SHGETHhe Siilen nad PR ealiydieiisin DVIF

is added & {hrer R4 cfion nﬁQtuW—r* nacl'chc&ﬂfrme%% tr°r Hdrans K fn%ored

solution 1s coo to -7/0 C an ed to a sol ution
by TLC). ofhg @actign @nyjt;o(rm(lswmtqﬁwmly bt@rﬁ@(@«@ﬂume}sbyaaﬂmme of the

solution) g vl Eatefeiiich wiidy \liela e FelkiBrbn The

combmecﬁ@igawncp@omﬁomé ebiestritated 0The lcide3Pradiuit Is0diRREQ W?thaCHZCIZ
deep yellow solution, and then cooled to -70

and dried; uer $¥325Q 0 ANA P uatigd by ot ramatogranBy (T /e GH: S tp give
' 1€ . dropwi se at -70 C. After stirring at
pure pro%t%¢e§é"/§&}@)}.t he reaction solution is cooled to 0 C

(NMR andMiS aid¢e domfiramdd)tu-an19810CN( 3. 47 g, 38.74 mmol ) and
51 WO 2005/097791 PCT/ EP2005/ 003619 LiCl(3.29 g,

77.48 rmol) in THF(80 nmL) slowy. After stirring at O

proceducrff&rcg,g Aq@l |yl bronide(7.26 g, 60 rml) is added
W se to the reacti on sol ution, and warned

A solution of(28 3R)-3-(2-Phenethylamino-ethyl)-1- ((S) -1-phenyl-ethyl)-pyrrolidine-2
carboxylic acid methyl ester(400 mg, 1.05 mmol) and 2-hydroxyl pyridine(100 mg,
1.05 mmol) in THF(10 mL) is stirred at 40 °C for 24 hrs. The reaction is diluted with
50 mL of ether and washed with 2 x 120 mL of water. After dried and concentrated
to give a pale liquid(350 mg, LC/MS shown a clean product only.) without further

purification for next step reaction.

(3aR,8aS)-7-Phenethyl-1-((S)-1-phenyl-ethyl)-decahydro-pyrrolo[2,3-c]a
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very slowy to r.t.. After stirring overnight at r.t.,
the reaction is quenched by addition of 60 ni of

wag adgoagtred NHACI and extracted with 3X150 ni oPCHEPmN5/003619
The conbined organic |layers is concentrated. The
crude product is purified by chromatography
(hexane/ Et OAc: 85/15) to give a colorless |iquid(7.4qg,
82.6% . (NWVR and Ms data confirned, U 4117-40-19, .
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hrs. Aftefgggé%@ogbx §%ﬁ>ﬁ% H@?ngafﬂ? 8ROl Rastion Bjixture iRefifaredto
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CN( O
(NMR a”ﬂfM%rdaé@ ﬁ@ﬁflfﬁ@;e%tuﬁﬁﬁ T&ﬁ) 1.5 Hrs, the reaction
solution is diluted with 50 mL of ether and washed
with 20 nL of brine. The ether layer is concentrated
(S)-N-((S?-ﬂcﬁlczyhl@[mn(w-e {[9()27!/6%R:)t-2 [Gahwuphém]aﬂyll}ynﬁhgpmtg@ﬂ]aphy
. : to qive a pale |iqui
3%““)!'3@!@%5%% -ArRK VBt '@@mylan@ao R;omna@zdmom?und

23): Prep\é%é%ﬁ{ Q%ngmg ﬁrfoﬁgaﬁ)r%s{l‘%oﬁ’l%ﬁgdures established in Scheme 5.

Example 3
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(3aS, 7aS) - 6- Phenet hyl - 1- ((S) - 1- phenyl - et hyl ) - oct ahydr o
-pyrrol o[ 2,3-c]pyridin-7- one (F):
W@ 28588R)798- ( 3- Phenet hyl am no- propyl ) - 1- ((S) - 1- ptIERp1008003619
hyl ) - pyrrolidine-2- carboxylic acid ethyl ester(340
ng, 0.83 nmmol) is dissolved in 20 nL of
McOHI KON H20(10 ni/5 g/5 nmL). After stirring at 80 C
for 2 hrs, the solutionis cooled to 0 C and
neutralized by addition of HO (34% to pH = 5. er

opoent L at i on NijhelaBr(oag, P Y ed+i n %0
W&@f‘%ﬁﬁ—ﬁmt gh a shollt_$ilfca g¥l
pl ug eluted w CH2Cl 27 MeOH( 93/ 7) T give ayg

glassy solid (250", 78.9% as phe acid. (NVR and
data confirned, H17-60-22): To a solution(0.05-0.1
M of acid (1 eq ent) in DM at r.«/ is added

di i sopropyl et hyl anfFne(5 equi val ents). PAfxer stirring
at r.t. for 20m a sol ution&o.o 1 M of HOBT(1.2

i ent/s HBTU( 1. 2 eqyi ts)O%in DVF is
% 6L ion mxture, @&nd i nued to be
2. TFARSHLdir ed foly 1. itored by ). The reaction
sofution is diluted et her ( 1X5- i mes by vol une
68%f the soluti or[?, and washed with water( tw ce X3 by
volunme of the solution). The conbined organic
e crude product is diluted

solution is concentrated. Th
Na2SO4, and %fied by
0

with CH2Cl 2 _.and dried o
chr omat ogr d CH2Cl 2/ MeOFE-9¥ to give ur g product
1. DIPEA] BoBBHBYI ekd) . W' @ N—

confgrmed,©
). O G Prjocedur

2 TE -] ¢gonpound F9GA kol ution
) ofHC S, 3R) - 3- ( 2- Phepet hylarfi no- et hyl ) - 1- ((S)d1- Phenyl - e
52fhyl ) - pyrrolid cagboxyl ic acid nmethyl ester (400
nmg, 1.05 mmol) 2- hydroxyl pyridine(100 ng, 1.05
nmmol) in THF(16-#L) is stirred at 40 C for 24 hrs. The
reaction is diluted wwth 50 nL ofgether and washed
with 2 x 120 nL of water. Afterydyfi ed and concentrated
to give a palediquid(350 g, L& Mg _shown a cl ean

product only j t hout furt pur\fixation for next
1. DIPEA,HOBYETRLL | O N
—, [3aR Basy 7- Phénethy| Nl/(\@))l
2

-T-ef?vz;cm o[2,3-c]la 53

yl - et hyl ) - decahydro
PCT/ EP2005/ 003619

26

Scheme 6

Diphenethylamine (D). To a solution of phenylacetaldehyde (6.0 g, 50 mmol) and 2-
phenylethylamine in THF (200 mL) is added sodium triacetoxy-borohydride drop
wise. The solution is stirred under nitrogen overnight at room temperature. The
solution is quenched with aq. saturated sodium bicarbonate (200 mL), and extracted
with EtOAc (4x100 mL). The organic extracts are combined, dried and concentrated
under vacuum. The residue is purified by flash chromatography (silica gel; EtOAc/
MeOH 9:1) to provide 1.25 g (11%) of the compound D as a clear oil. M+H"= 226.10.
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zepine (Q: To a solution(0.02M of lactam (1
equivalent) in THE at - 20 Cis added a

wagodoanda( 0. 02M of Li AlH4(2 equival ent) in THECHEP20§003619
After stirring at r.t. for 1.5 hrs, the solution is ‘
diluted with ether(1x5 tines by volune of the
sol ution) and washed with water(twice 2 tines by
vol une of the solution), dried and concentrated. The

D|pheneunde(smr-pyin'oﬂldu|$—2|eylmét1hgd-abyn€l1E91ﬁ&t agioition of (S)-2-Formyl-

pyrolidintRfREtib TBagi (e Wiy Fotet @94%”” 4y and D (11259, 5.0

mmol) in ?3#%(@1&;% Ts EB@@@%BMIW&%@/ d%g[% % Gik8Z §igne

sol uti on/ suspensi on rea t ant and Pd
solution ig @%f@d unghel otrq oo vsrnighit @htgom tempeGHu(el OThe sthlbh i@

auenchof 5o e AL obrorb20B) gl e vt

with EtOAt (D&HTeILE. ThessigaRic Steittateatdragfetiodridd @ndiiohcentrated
After degassed by house vacuum for 10’ m n, the

under vagwapt 141 iesidue i§ pusitiedibyeflash ehsomedegraphy 4silicy gel; and

enane ISR TS BMIFOP B LI
dichloromethand (20 M) OFFA0(10HNE) i§-dtdedPiithedhix@drediB Gtirred at room

co trated to give product (80% -quantitative yield)
temperatyjjg ﬁc%& Eihie.r@'%w?u%ﬁon%ﬁntfaﬁeé ﬁ@sdtthetreddwea%dlseﬁx/edmw

dichloron?é?ﬁaﬁ@ exyﬁ]Lg%{H(j @é@%hzgd%%]ﬂ} a’ltﬁ@tﬁene%jpi}}h i)gc%%% ate. The.
solution lyle}dracted with dichloromethane (3x50 mL) The organic extracts are

comtine YT BRIt e B B A B
of the titld @br‘nﬁ%ﬁ@ E Whidh |§%@Hﬁﬁ$h@ﬁé§‘tt§te h&ghdu f%%lca??\lwr

Exanpl e 3 54 WD 2005/ 097791 PCI/ P2005
charactenggpoac) 3 N + 01140~0 TFF | / 11%o0 Ok D H o

Compound (F). To a solution of £Boc-L-cyclohexylglycine (0.868 g, 3.38 mmol) in
DMF (20 mL) is added diisopropylethylamine (1.83 mL, 16.9 mmol). The mixture is
stirred for 20 minutes at room temperature. Then a solution of E, HOBt (516 mg,
3.82 mmol) and HBTU (1.448 g, 3.82 mmol) in DMF (30 mL) is added. The mixture is
stirred overnight at room temperature, and then diluted by ether (200 mL) and
washed sequentially with ag. 1M citric acid (50 mL), water (50 r;lL), satd. aq.
NaHCO3 (50 mL) and brine (2x50 mL). The organic extract is dried and
concentrated under vacuum. The residue is purified by flash chromatography (silica
gel; Hexane/EtOAc 2:3) to provide a yellow oil. The yellow oil is dissolved in
dichloromethane (20 mL), TFA (10 mL) is added and the mixture is stirred at room
temperature for 3 hours. The mixture is concentrated and the residue is dissolved in
dichloromethane (100 mL) and neutralized with saturated sodium bicarbonate. The
solution is extracted with dichloromethane (3x50 mL). The organic extracts are
combined, dried and concentrated under vacuum to provide 780 mg (52% two steps)
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1. NaBH(QAc)3/THF + O HO 2. TFAICHCI N 22 68%E O
NH2 ~O 1. DIPEA, HOBt/HTBU NN ON 2. TFA/ CHzCl Z | vy
woe2MsM9HA O H -1V NH O 1. D PEA, HOBt/ HTBRLCTMER2005/003619

TFAICH2CI2 0 26 Schene 6 D phenethylamne (D). To a
sol ution of phenyl acetal dehyde (6.0 g, 50 nmmol) and 2-
phenyl et hyl am ne in THE (200 ml-) is added sodium
triacet oxy-borohydride drop w se. The solution is

of the title compeund fdehichiis usgdrin theenekighiep atithoabfortherpaniicatien or
The. solution is quenched wth aq. saturated sodi um

CharaCte'B‘-fagQPbonate (200 nmL), and extracted wth Et OAc (4x100
m.). The organic extracts are combined, dried and
concentrated under vacuum The residue is purified by

Compound 2 Tena sattiog o pho¢-dV-methyldeatanied@d4 mige O Somm)ol) i
DMF (20 BI04 Bada 2sforbblietflyi8hnidd'fo. 638 RAL ¥!7EnfRof. The Hixture is
stirred for 20 minutes at room temperature. Then a solution of F, HOBt (267 mg, 1.98
mmol) and HBTU (751 mg, 1.98 mmdl) in DMF (30 mL) is added. The mixture is
stirred for 3 h at room temperature, and then diluted by ether(200 mL) and washed
sequentially with 1 M citric acid (50mL), water (50 mL), satd. ag. NaHCO3 (50 mL)
and brine (2x50 mL). The organic extract is dried and concentrated under vacuum.
The residue is dissolved in dichloromethane (20 mL) and TFA (10 mL) is added. The
mixture is stirred at room temperature for 3 h and concentrated. The resulting
residue is dissolved in dichloromethane (100 mL) and neutralized with saturated
sodium bicarbonate. The solution is extracted with dichloromethane (3x50 mL). The
organic extracts are combined, dried and concentrated under vacuum. Portion of
the residue is purified by HPLC (C-18 silica gel, 30% CH3CN/H,0 in 0.5%TFA) to
provide 120 mg of compound 26 as TFA salt. M+H*=533.47.

Example 4

Compound 32 is prepared as follows:
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WO 2005/ 097791 PCT/ EP2005/ 003619

Di phenet hyl -(S)-1-pyrrolidin-2-ylnethyl-amne (E). To
wa@2@slogt7pon of (S)-2-Fornyl- pyrrolidine-1-carPOREP1005/003619

acid tert-butyl ester (1.0 g, 5.0 nmol) and D (1.125

g, 5.0 mml) in THE (40 nlL) is added sodi um

triacet oxyborohydride drop wise. The solution is

stirred under nitrogen overni ght at roomtenperature.

The solutifpn is quenched wi g h ag. -saturat ed sodi um

™M pigarb eo (4t . yr e ext rWdHh
©/ OH Et OAC 50 mipwe The o.@ éxtracts ar ned

dri ed®and concentrated wunder vacuum The regsidue is

G purified by flash chromatography (silica gel;
Hexane/ Et OAc 4:1) to provide a yellow oil. The yel | ow

oil is dissel veI CIdI chl or onet hane (20 mi), TFA (10
Mno2 ) SeT-rTeed_HPTEB00
chloroform g e foﬁzozalazho ItTh re i s concent/ratd @-«O

the residue is dissolved in, dichloronethane (100
and nelitralized with saturated sodi um bi car bonat e. he
o %Elutlon is extracted with dichl oromethane (3x50 ni).
H The organic extracts are cqqpined dri ed and
Ho" L Foncentrated under vacu ho Iprovidel .04 g (68%two
steps) of the title ¢ Pet®E which is used in the

) next step W|tho further p9r|f|cat|on or

charact gti za ound P(F) T on
T @ DIVF

DPEADIER0 ML) 1 S adde%i gsoprm‘,’@f hyI am ne (1 NHL, 16.9

A mol). The mxture is skirred for 20 m nutes, at room
tenperature. Then a solution of E, HOBt (51 ngy, 3.82
mol ) and HBTU (1.448 g, 3.82 mmol) ichiradPMpahidéh M -) is
added. The mxture is stirred overnight gt room
tenperature, and then diluted by ether (200 m-) and
washed sequentially 1 Mcitric acid (50 nmL),
water (50 nL), satd. WSEHGR‘%JHCQB (50 nmL) and brine
(2x50 nL). The organic extract is dried and
concentrat ed under vacuum The residue is purified by

Compouhuas m@hpeaﬁ@@wgmwngal minfle) 8%d H (dosang/1Bhpsle R ade

rovide a yellow oil. The yellow oil is dissolved

dissolved i 5 ELoRME oFb eHE RempdarerRl) mm\l\k a0 MexCOsand deimsnd
Tetrakis Lshgddi@d(ffltHe rdsg) tﬁ\fg hixgshedl de r e e an dﬂ{tﬁeg Jt?lreéi:’at 90 °C

e1Ils COﬂCG e’residue Is

for 6 h, cobled @ovwadto rrmondtsm;b@eturet baneondditrated) Thedesidue is purified
neutralized with saturated sodi um bi carbonate. The

by flash chsprekagiaply &iﬂvlﬁqeé@temwneo Enpevistaet anAR amieieihi204
mg, 90%)! AeP&8aBIKro§idti8G58d drBctly in next reaction without further

purification or characterization.

Compound J. LAH (38 mg) is added to a solution of | (226 mg,1 mmole) in 5 mL
THF 0 °C. The temperature of the mixture is allowed to warm to room temperature
and further stirred overnight. The reaction is quenched by following the Fisher
method, filtered and concentrated to provide J as a colorless oil (183 mg, 92%) and

is used directly in next reaction without further purification or characterization.
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conbi ned, dried and concentrated under vacuumto
provide 780 ng (52% two steps) 56 WO 2005/097791
weAnsaPZ005/ 003619 of the title conmpound F wWhPCHEP®05/003619

used in the next step without further purification or

characterizati on. Conpound 26. To a sol ution of

t-Boc-N-nethyl-L-alanine (354 ng, 1.75 mmol) in DWW

(20 m-) is added diisopropyl ethylam ne (0.938 mi,
Compoudd7R. miel JuspEinsian oft waempaundsd i(12&ohd, drmadle) and edn@t (870

h 26 .
ma, 10 098 HeTB R e et e a0 i B e faPaton
yielded p%ddct'?@a@@d&ﬂorlé@k.eoﬂ?g%@ 5% St' rred for 3 h at room

nperature, and then dil ufed et her (200 m -) and

H NMR\/(@Q(éld) 59 émt TR, I7y7 2, 2H) M?:(&,rZH‘) Zc1|537(3§00m}5H) 4.07 (s,

2H) water (50 nL), satd. ag. NaHCO3 (50 mi-) and brine
(2x50 nmL). The organic extract is dried and
concentrated under vacuum The residue is di ssol ved
i n dichloronethane (20 m-) and TFA (10 m -)

Compoupgll. A iy @fs3§hlqr@@@patamla@mytﬂ r&teuf e mg 31 ih mmol)

aldehydeaﬂ%%’ﬁ?%nf 6%r%gr?ég?q6’88%% ;:ég%)g'éﬁezgﬁr _ng, eghwﬁﬁ@t%hﬁ%ter

roneth
(10 mL) isatitredteernightiatirodom oanbemm:e Theeesuting isohution is extracted

with ethyERE1E & 528 BbhiSRRE(oR: Al QY N ePA CUaP R
vacuum Qﬂ%op&?)‘ toft {/é 'aﬁrl?ge%a)r%z%l%%@%sio@eRQ'?Ofd%%wméhﬁgluged for

18 ‘si | CN H20
the next maavod@vmmt faythodr poificetionl Q‘6+dds AN codd. 2720 H+ =
533.47. Exanple 4 Conpound 32 is prepared as foll ows:
57 WD 2005/ 097791 PCT/ EP2005/ 003619 0 OH O Tetrakis O

CompourtHT HmikEIL B7%Png, 1| MM islbded to.a blu@ suspension of lithium
powder (75 mg, 10 mmol) and a catalytic amount of DTBB (30 mg, 0.10 mmol; 5%
molar) in THF (5 mL) at -78 °C. The resulting mixture is stirred for 2 h at same
temperature. Reaction is quenched with water (20 mL) allowing the temperature to
rise to 20 °C. The resulting solution is purified by successively acid-base extraction
with 2 M hydrochloric acid (3 x 15 mL) and 4 M sodium hydroxide (3 x 20 mL). The
final solution is extracted with ethyl acetate (3 x 20 mL), separated, dried over
Na>S0, and evaporated to give pure compound M, ( 214 mg, 90%); (M +H" 238,
calc. 238) Q

Compound O. A mixture of compound M (237 mg,1 mmole) , compound N (257
mg,1 mmole), HBTU (460 mg,1.2 mmole), HOBT (170 mg, 1.1 mmole), DIPEA (512
mg, 3 mmole) and 5 mL DMF is stirred overnight. The mixture is diluted with ether
(25 mL), washed with water, brine, dried over MgSQy, filtered, and concentrated.
The resulting residue is treated with 2 mL of CH.CI/TFA (1/1), stirred for 2 h,
concentrated to provided product O as a pale yellow solid (320 mg, 85%); (M +H"
377, calc. 377).
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s Br GHI J MO02 H2N'-~"Cl Li/DTBB a' & NClI N
chloroform H2QO Na2CO3/rt THE /-73CH KL M O HT HO
woR@s09HT HO NYO O NP i t I NN HATUMOBTPCI/EP2005/003619

HATUW HOBT D 2 DI PEAIDMF 017 TFA O TFA H chiral
separation 32 Schenme 7 Conpound |. Conpounds G (122

ng, 1 mole) and H (226 ng,1 nmmole) are dissolved in 5

nmL DME. To this a mxture of 1 nL 2 N ag. Na2CO3 and

Compoubfl 32y A Tekiuadio$ compadddd (ST@mgsleﬂnmmg) HBacalNe i s

methylalagG i B2uR e anFiatih Fa Al g, Fammetlc SR TLE0 mayd-1

mmole), Dﬁ:ﬁm'em P8 hil ) arbcy5fd1@ﬁmm mwav@gilyht( %B)fhlxture

cet at e/ hexane) to 'provide as an anb
is diluted gﬂ%eth%é?&mw,emﬂwbmthwwtasetmrw deed loyer Mg’t‘eQx, flltered
ction.,wthout furt ur. i t4 on
and concBfiRatet ot it Piine Esialindfried WiR BT gicrCl dTEA (i)
stirred foe2 B cttedtraled dAdemBacuiumiD b%)urhﬁl Cﬁrdmato'ﬁk@iﬁy Frovidel

tenperature of the mxture is allowed,t rmto room
compoungddidhes atpaleyellow solid, (397 mg, 86%). (M +H 462 calc 462).

Example 5
(S)-N-{(S)-1-Cyclohexyl-2-[(S)-2-(indan-2-yloxymethyl)-pyrrolidin-1-yl]-2-oxo- ethyl}-2-
methylamino-propionamide (34)

(S)-2-Methanesulfonyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester,
(P). A flame dried flask charged with (S)-2-Hydroxymethyl-pyrrolidine-1-

carboxylic acid tert-butyl ester (1 g, 5 mmol), dichloromethane (DCM) ( 20 mL) and
triethylamine (0.70 mL, 5.2 mmol) is cooled to 0°C under N2 is added a solution of
methanesulfonychloride (0.38 mL, 5 mmol) in DCM (5 mL) dropwise over 10
minutes. The reaction is stirred for 1 hour . After addition of DCM (100 mL.), the
reaction mixture is washed with brine, dried and concentrated in vacuo. The residue
is purified by chromatography on SiO; (5% EtOAc/Hexanes) to give 1.38 g of
methanesulfonate ester (P) as a clear colorless oil: LCMS (ES) 280.10 (MH").

(S)-2-(Indan-2-yloxymethyl)-pyrrolidine-1-carboxylic acid feit-butyl ester, (Q).
Sodium hydride (60%) (0.6 g, 14.4 mmol) is added to a flame dried flask charged
with indan-2-ol (0.965 g, 7.2 mmol) and N,N'-dimethylformamide (DMF) (20 mL),
cooled to 0°C under Nz and stirred for 30 minutes. A solution of (S)-2-
Methanesulfonyloxymethyl-pyrrolidine-1-carboxylic acid tert-butyi ester (P) (1 g, 3.6
mmol) in DMF (5 mL) is added dropwise to the reaction mixture in such a manner as
to maintain 0°C. The reaction is stirred at 60 °C for one hour, cooled to 0°C,
quenched with brine, diluted with EtOAc, washed repeatedly with brine (6X), dried
and concentrated in vacuo. The residue is purified by chromatography on SiO, (6%
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and further stirred overnight. The reaction is
guenched by following the Fisher nethod, filtered and
w@omseoteat ed to provide J as a col orless oil PABBP20G5/003619
929% and is used directly in next reaction w thout
further purification or characterization. 58 WD
2005/ 097791 PCT/ EP2005/ 003619 Compound K. The
suspensi on of compound J (198 ny, 1 mmol e) and Mh02
EtOAc/Hé@#@s) @ giveD.00e ef indanybethker ¢Q) as af ear tsloséss bRA.CMS
aqver ni ght Filtering and concentration yielded
(ES) 340J/dMNE+K as a colorless oil (192 ng, 98%. 1H NMR
(CDC13) b 9.96 (s, 1 H), 7.72 (s,2H), 7.47 (s, 2H),
7.15-7.35 (m5H), 4.07 (s, 2H) Conpound L. ‘A m xture
(S)-N-{(Spfl -Gy clohexyp2di$)-2-tinda mgwloxyhmth}dk)-dyridlﬁh ing1-yl}-2-oxo-

R AR AL e T

(mdan2§|bkyrh@ﬂ1yw@yr%lM-1qﬂ] Q%Qmétﬁi?iﬁﬁﬂﬁatn%ﬁ% -ef Hh%%Wl*cb mic

solution is extracted wth ethyl ace 20 nL

acid fert-idplesieed) @549, dvemolds sesoled IB\B@M(MCD and treatedunith

insorosdh A1 i 1S RS AL et
vacuo, pdrlﬂléﬂftglrprl@lpérétwé&bk/@fse Mésé‘HpIg? Néad) 096?%89th6%'éwmmne

\l/ﬂdls ad ed to a

(34) as a§l@§(§@h‘§ndrp'k9§ QEQ)HWGW @r (75 mgy, 10 mml) and a
catal yti c amount of DTBB (30 ng, 0.10 nmol; 5% nol ar)
in THE (5 nL) at -78 esul ting mxture is
stirred for 2 h at sa amP%n%erature Reaction is

g;qu vvater (%O ni) ;al lQw ng the tenger at uf e
0 +I173 Pi ng—sokutio el
y suc :: mgb@g ba extr °on Wi 2

hydr ochl emMpciegtcizdmit 3 X415 i) 50«4 M sodi um hgdr oxi de
(3 x 20 nL).5%e final solutioff.is extracted wth
ethyl acetate (3 x 20 nL separét ed, dried over

S.S)-EREDPEA and evaporat ed tp Yive pgl 61 !gé)rtmgy d M (214

90%) ; @ @ al c. 0. A
PhSiHs, Me 'Pdé“eof cofpaun (237 my, 1 md &) compound N
87 ng, 1 ol e), HBTU (460 my, 1. Jqmol 8% HOBT (170

rTg,llnTmIe) IPEA(512 ng, 3 le) and 5 nL DWF
is stirred overnight. The mxture is diluted with

eth ( ), hed vvlth vvater ried over
S ered% con m @
SRl

NHBoc

HOBt, HBTU, DIPEA D <:> TFA
O N ) —_—
) @ \© 2 5 o CH2C|2
HOJH,NHBO:: o N
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The resulting residue is treated with 2 nL of
CH2CI 2/ TFA (1/1), stirred for 2 h, concentrated to
w@e@siogadl product 0 as a pale yellow solid (32PCTEP2005/003619

85%; (M +H+ 377, calc. 377). 59 WD 2005/097791

PCT/ EP2005/ 003619 Conpound 32. A m xture of conpound

0 (376 ng, 1 mmole), t-Boc-N nethylal anine P (203

ng, 1 mmole), HBTU (460 ng, 1.2 mole), HOBT (170 ny,
1-Bromo43- mhemydz)enzyn%am(l%mmmge ofadnbn@hepeamhes(m TAFBrsol),

ohenl (19510 8BEE AN oG bE S st iRt
(3.469, 10.6hire6Ipth Snnsk MMIFCRMdaédt 1T fcﬁszd r‘hirﬂﬂeé ﬁ$b(i|H1@rdv§ave
treated with 2 nL of CH2CI2/TFA§£ stirred for 2

The hetellpggRgoes mixiie ig flterad deoughcubed o rtdwthﬂmsai}l%@hy

washed REEICIREY SR Ry L B M REIOH 0 B

extracted(vB)h BtQAS)3 k- 1Q0rhioheKlyd oRydniS) wére( cardbimed; yitiedovet hyl )

NaxS0,, g@?%{;%'@:q,d%cép\éé%g%%ﬁgggéé pressures to give crude product as

a yellow &ﬁ)\/h% i3 Uﬁﬂ of )f ldod, Rexdn rtB Ve b
Q ut yI nme drie

bromo-3- phmcgqeibemztdme(@ a&oﬂ@rthssw!r(étéfg;l%ﬁ&)r rlcCM&E méz 250 M+1)
ca.rboxylic acid tert-butyl ester (1 g, 5 muol),
di chl oromet hane (DCM ( 20 ml-) and triethylam ne

5-(3-Phef&xy- Ph@h y1)°3, a cmu}olm 9?91&@'(BF 1%%6%%0![}@0:'1% m@é?éf 1-
a solution of methanesulfonychloride .
bromo-3-phengxytermxeme @ Oni 39, w@pmcrt)en@r@deS ﬁh—lﬁdﬂ @QmLTlaed

ander w86 4 83043 LT ke SR L) R B ShofEtho

stir for 30dhin@te AbEFoe® BERIT dddertitd @cmmmﬁh@?s @rue;tews
purified by chromatography on Si 02 (5% Et OAc/ Hexanes)

Butoxycamngl)v?epxrrghdlgnene inephgdieys MHn@0enlagsnder(mitrogen ¥ia
cannula. @h%qreiﬁﬁ’}'\g%&ﬁfrﬁ% allo%% P 0580i? e%%ture(o%%n%gn

yrro I ne-1-car ¢ acl

before beF?g qudmﬁlfwld wsm water((QX)OmLsmlhdLEthd with (IBCD%C (I GOQmL)
The orgaw;e Mverelgg egeg|a 81(1@(? guer @azé(%gpiwggycf gaf lgg%iéer?trr]e?treg under

reduced d}‘e%m@b Wﬂe@ﬂd@i@éﬁ&oﬁw ih éﬁ&l%ﬁ@mLf@ﬁH 8¢ A 91019&) is

under N2 and stirred for 30 mnutés. A Ssolution'o
added withStiringveThe mixture is stirred for 30 minutes and quenched over ice cold

sat. NaH(?(g?e f’e%{g[etcﬁd Wﬁ%@%? (f ¥r1r % | n% t]loecoarégﬁl)c(;g V\I/e:reacom ined,
dried over Na,SO,, filtered and concentrated under reduced pressures. The residue
is"purified by silica gel column chromatography (20% EtOAc/Hexanes) to give 5-(3-
phenoxy-phenyl)-3,4-dihydro-2H-pyrrole as light yellow oil (6.1g, 63%). LCMS m/z
238 (M+1).

(S)-2-(3-Phenoxy-phenyl)-pyrrolidine (C): To oven dried round bottom flask is
added S,S-EBTHITiF2 (100mgs, 0.3mmol) and diluted with THF (5mL). The flask is
sealed and purged with argon. To the yellow solution is added phenylsilane (4.6mL,
37.5mmol), pyrrolidine (100uL, 1.1mmol), and anhydrous methanol (100ulL,

1.1mmol). The resulting yellow mixture is stirred for 45minutes until green color
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mol) in DM (5 nlL) is added dropwi se to the reaction
m xture in such a manner as to maintain 0C. The

WO e@spm i s stirred at 60 C for one hour, coOPEHEP2H05/003619
0C, quenched with brine, diluted with Et OAc, washed
repeatedly with brine (6X), dried and concentrated in
vacuo. The residue is purified by chronmatography on
Si 02 (5% 60 WO 2005/ 097791 PCT/ EP2005/ 003619

persistedtt ,Q%Qmitmnaoffl esf(Btm@idlgty—?S%/ﬁél)QS,Mgihy;ﬂg@i-pytrbbr ((2y, as
ear. col orl ess ; E 40..17 +) .
5.05mmeln ROF(ELS iesareniadne saghs) Sod i qiies (1 Sitseing .
The reac’neﬁ 1% f'é?w %u%dhe%ﬁﬁ?ﬂ‘ﬁ 0% HCI (100mL) untll gas evolution
2 am no- pr opi onam de, g
subsided é@ thle pKIS? - ]Th@ythhnrexwldllme{d\B)th FLOAC (100mL) and the aqueous

layer is 15TRYER. aeWyenorhy ML TIRdm QL b T Rt adeg B

EtOAc (& 21001194 The drgBRRs)wé @brﬁﬁmbue@lnemowmﬁm) fieded and
treated with ftrifluoroacetic acid (4 nL) for

45
concentratesitieder redeced RSSO Xhaselid sesidve éiwwa‘?éd)y fﬁhca gel

column %ﬁg@%{goﬁééh% '(ﬁb‘%’ﬁ%t@@cﬁﬁ{; %i\}evgégrf{%hﬁgg@%ﬁ@?n@k B&Fr&ldme

as a yellb@‘&hﬂi@%rﬁ%@ 28%) MHEMS mraapbe @18r). Br HO CU20 _ |
Br tBulLi ~N° CS2C8 NWP, 195C, 20mi n A NHBoe B
53% -78C -60% (S,S)-EBTHITi F2 O HOBt, HBTU, DI PEA N -

{(S)1- c@@@)ﬁé}%’%}é FHS Q'(b%&%ﬁwp%‘ﬁyn]ﬁhwwn'ﬁ@l ‘yiFeiiyB-

carbamic acid tert-butyl ester (D): (S)-2-(3-phenoxy-phenyl)-pyrrolidine (1.2g,
5.02mmol) is added to a solution of Boc-L-a-cyclohexylglycine (1.42g, 5.2mmol),
HOBLt (1.0g, 7.53mmol) and HBTU (2.86g, 7.53mmol) in 10mL of DMF. Hunig’s
base (3.6Ml, 20mmol) is added and the mixture is stirred for 30 minutes. The
mixture is diluted with brine (20mL) and extracted with EtOAc (3 x 10mL). The
organics were combined, dried over Na;SOy, filtered, concentrated under reduced
pressures and purified by silica gel column chromatography (20% EtOAc/Hexanes)
to give {(S)-1-cyclohexyl-2-oxo-2-[(S)-2-(3-phenoxy-phenyl)-pyrrolidine-1-yl]-ethyl}-
cabamic acid tert-butyl ester as a white powder (1.65 g, 66%). LCMS m/z 479.2
(M+1).

(S)-2-Amino-2-cyclohexyl-1-[(S)-2-(3-phenoxy-phenyl)-pyrrolidin-1-yl]-ethanone
(E): To a solution of {(8)-1-cyclohexyl-2-oxo-2-[(S)-2-(3-phenoxy-phenyl)-pyrrolidine-
1-yl]-ethyl}-carbamic acid tert-butyl ester in CH,Cl, (20mL) is added TFA (10mL) and
the mixture is stirred for 30 minutes. The mixture is concentrated under reduced
pressures to give (S)-2-amino-2-cyclohexyl-1-[(S)-2-(3-phenoxy-phenyl)-pyrrolidin-1-
yll-ethanone as a TFA salt quantitavely (1.65g). LCMS m/z 379 (M+1).

((8)-1-{(S)-1-Cyclohexyl-2-0x0-2-[(S)-2-(3-phenoxy-phenyl)-pyrrolidin-1-yl}-
ethylcarbamoyl}-ethyl)-methyl-carbamic acid tert-butyl ester (F): To a solution of
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CH2CI2 O NHBoc O NPi2 E D HOBt, HBTU, DIPEA Kil: TFA
ol / I / OCH2CLl2 HO NHBoe O N HNHBoc F O '00 ON
W@200ER9770 NH2 45 61 WD 2005/ 097791 PCT/ EP2005/ POBERA05/003619

1- Brono- 3- phenoxy- benzene (A) A m xture of

di br onobenzene (3g, 12. 75mmol ), phenol (1g,

10. 6nmmol ), copper (1) oxide (152ngs, 1mmol), and cesium

carbonate (3.46g, 10.6mmol) in 8nL of NWMP is heated
Boc-N-methyl-254lahine (Z01mgsyB8&9mmod, HIOBt(#a0mgs, 5H&mmol), and

HBTU (2861, b D/TRMPIN RSB i adied B AP RN 1-L(5)-2-

(3- phen&ggﬂﬁen)ﬂ:@rfdhgtr{ @{yﬁ ééﬁ&fibﬁ%%ﬁg %E)Ehja Wgﬁﬁ?g‘;)’he
mixture isvstieed dob3 O ednutesizad dilded Nith3dine 20migraryl exigacted with
Et0Ac (7 Il B8 s whrG SR et itiet Rt iy RS,
concentrﬁférdou'wdé?%éﬂbéfd prARUr A5 PENifid P by ls\di%algel column

br ono- 3- enoxy-benzene as a col orless oil ?

chromataggephy [ FHexamashto give the product ((S) 1-{ S)- 1-cyclohexyl-

2-oxo-23} 3 eA HEAPcfoBh Y SRR R APl e

carbamid d€ls 1&@-bud) estarels)a whitergorederys . 34;18408)Y0 Aty Samdz 564 diet+1).
nitrogen is added n-BuLi (1.6M 44.7mvol, 27nL). The
m xture is allowed to stir for 30 mnutes bef ore

S-Sl ol S At
ethyl}-2-aoéthly}amirtepropionageideyd8): To a solution of ((S) 1-{(S)-1-cyclohexyl-
2-0x0-2-[(S)-2-(3-phenoxy-phenyl)-pyrrolodin-1-yl]-ethylcarbamoyl}-ethyl)-methyl-
carbamic acis tert-butyl ester (450mgs, 0.79mmol) in CH,Cl, (20mL) is added TFA
(10mL) and stirred for 30 minutes. The mixture is concentrated under reduced
pressures and purified by reverse phase column chromatography to give the product
as a TFA salt (370mgs, 82%). LCMS m/z 464.1 (M+1).
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cannula. The resulting mxture is allowed to warmto
room tenperature overnight before being gquenched with
woi0s0977200nL) and extracted with Et OAc (3 Xx 1POTEP2005/003619
The organics were collected, dried over Na2SO4,
filtered and concentrated under reduced pressures.
The residue is dissolved in CH2CI 2 (20nL) and TFA
(10nm.) is added with stirring. The m xture is stirred
for 30 m nutes and quenched over ice cold sat.
NaHCO3, extracted wt CHZSZI (3 x 100nmL) and the
organi cs were conbi nedX@MFeéd over Na2SO4, filtered
and concentrated under reduced pressures. The residue
is' purified by sil mea gel col um chromat og @ (20%

@&@%&@e&nes) uﬂe &%@—% N—N
Qe:éghenoxy ‘phenyl Y=R..44di hyd"o™ 20 pyr /,ap\é 1 | ko oys@lhdsiow

oil (6.1 g, 3% LCVS Mz 238 ( Mi-es
(S) - 2- (3- Phenoxy- phenyl)-pyrrolidin
dried round bottomflask is added\S,/s-
(100nmgs, 0.3mml) and diluted wth Tlﬂﬁ o
flask is sealed and purged wi t h argon.
solution is added phenyljsil ane (4.6nL, 37.5nmmol )wse
pyrrolidine ( uL 1.sbmmp™° and anhytr ous

100uL The rekulting yel mx W
uaes Stl r 4 m nut es u green c V\DN
2005/ 97 1 PCT/ EP2895+0036 per si st ed. sl ytion

of 5-{#3- ph@noxy- pherppkeee 3,"4- di hydr o- 2H- pyrrosl e (1,2g
5.05mmol ) in THE (2nl) isjadded to the catal yst ang nse

Y|
the mixture is sf'frred fo 8ndrs.  The reaction is/g
caref |1y quehehmg~wit h"09% HCO (100mL) until gad™ o

mnsubld — The m Xt ure %
Méll ¢ (100njasand™t he ous, | ayer
removed, neut |zed vii th 3M NaOH ( i ML

and extracted with “BElOAC (3 X 100rrL) The ™or g
wer e conbi ned, drig ver Na2so4, filtered and
concentrated ungler /reduced pressures. The solid
resids puri f&d ilica gel colum

0

L rapﬁ (300 GAc) to give
henyl )-pyrrolidine as a yellow

———chr ong
(S)-2-(3-¢

()2 “'{S'(Tstralz%ﬁcgﬁww" "&x arieRylicsaeid BELRURY) Ssier i)y T @

soluon (9 Vb I By el bytgto e oo

mmol) erNOBIndrmathyls‘oaddEnUQ &(hrr&x)nmaddnﬂ spdium aznde (174 mg, 2.68

mmol) ang%mngnlC Ccﬁrén)é%l (%5(” n% é’} 8[’). ?h%’%“‘fu&on is stirred at 93°C

over night. The solution is poured into 5% citric acid solution with ice, and the

—N
:%To oven

mixture is extracted with EtOAc. The organic extract is washed with brine, dried and
‘concentrated under vacuum. The crude oil is used directly in the next step without
further purification. M+H"= 240.

(S)-2-(2-Benzyl-2H-tetrazol-5-yl)-pyrrolidine-1-carboxylic acid tert-butyl ester

(B). To a solution of crude compound A in N, N-dimethyl-formamide (5 mL) is added
K,COs3 (1.16 g, 8.4 mmol) and benzyl bromide (665 ul, 5.6 mmol). The solution is
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HOBt (1.0g, 7.53mml) and HBTU (2.86g, 7.53mmol) in 1
OnL of DMF. Hunig's base (3.6M, 20mmol) is added and
wo b@sopwbure is stirred for 30 minutes. The nMPRI/BPEOF/B03619

diluted with brine (20nm) and extracted with Et OAc (3

x 10m.). The organics were conbined, dried over

Na2SO4, filtered, concentrated under reduced

pressures and purified by silica gel colum

stirred ataboqug?ranhy fo20¥r ET@AmhiNaxanedjlutetavith EEOAc and washed

with brind, Thedranielgra s chipmandanieantiaind e By Therebtive

is purifi e?%ﬁf&a‘é’ﬂ'do%rﬁﬁ%%méﬂog@gpﬂy (1958 nesHESAINIS ptdRdé 404 mg of
the title qoB)pGUNEHMIbY 2-330; hobebd/ll my- qf(tlsa omquegibene&mep KERRH(I- p

seno oS R o BB Bl g0

Comblnerdyﬂéiddls@?% foryd stepihyl }-carbanmic acid tert-butyl ester
in CH2Cl 2 (20nL) is added TFA (10nmL) and the m xture

is stirred for 30 mnutes. The m xture is concentrated

2-Bonzy 5183 FHOffRBe SUFRRETFa=0Ts P o peolytion of comenynq Bjn
DCM (5 wil) @ adde trictiyyléiartch@tonel , 250 mrﬁ&»\aaaltheq R (3 enl9) The
. (1. ,656%). LCMS nfz 379 §;M+1}1 .
solution R _qt(rgym%rghgﬁ pr Hhprpd slripdginder vachuwanokie prisle
ol s useltccR I e St ed Wiout friner purifcation. =330 by
ester (F): To a solution of 63 WO 2005/ 097791

(2-1(5)-2:4Z 8w 2F iR gy e AT T YO Rl F-SRogs thyl)-
carbaml? a’c?ﬂ‘i@nlt)bdt | %r((tgmrb 4 §o|§ﬁ9:§?6f (S)-tert-butoxycarbonylamino-

-am no-2-cyclo

cyclohexybamtmg(mﬁyhg (M,Brmmow in-DMg (p-rek hisrasitiedalBTOI (22A.8

mg, 0.65 s Ficha R g meh Op s bt End SaAroR R v milts @95 uL.

1.75 mmal)t MhebntAgre(is stirred@tlrbomteenpeigaine s S\eirutesMA seldtion of
dri ed over Na2SO4, filtered, concentrat d under

compournckBiig dCM é@@b} @sacgiﬂsi totherabene myixBire jaé @e|Th?owq9ﬁﬂon
mixture .% %Eﬁgqta??@ﬂ Cyc exﬁ’%_c{ hE P dod R riat&d LRGePUAARR.

The residsenisadilRitdd \liv‘/)th Etﬁs\fqo hmﬁ;gamhmmyléaslmd with baine; M%@ heid(5%),
. t [ tert t
brine, NaHEBH () AT phBroRnc ayer Butbph cfeskee songatated

b h
underva%g)‘ﬂﬂ) fle esidu&lsp gl)%C/i yflaosxhocolur[np Shrom(a gprﬁgn)c/)xy ohen
(HexaneyAE)tOAy,b topicdide theytitle compound 190mg (92%). M+H"= 369
et hyl }-2- met hyl am no- pr opi onam de(45): To a sol ut| on
of ((S) 1-{(S)-1-cyclohexyl -
2-Amino-1-[(S)-2-(2-Benzyl-2H-tetrazol-5-yl)-pyrrolidin-1-yl]-2-cyclohexyl-

ethanone; compound with trifluoro-acetic acid (F). To a solution of compound E
in DCM (4 mL) is added TFA (4 mL) at 0°C. The solution is stirred at room
temperature for 1 hr and dried under vacuum. The crude oil is used directly in the

next step without further purification. M+H"= 369.
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2- 0X0-2-[(S)-2-(3-phenoxy-phenyl)-pyrrol odin-1-yl]-eth
yl car banoyl }-ethyl ) -nethyl - carbam c acis tert-butyl
W@3108/0977460ngys, 0.79nmmol) in CH2CI 2 (20nL) i s BOOER20057603619

(10m.) and stirred for 30 m nutes. The m xture is

concentrated under reduced pressures and purified by

reverse phase col umm chromat ography to give the

product as a TFA salt (370ngs, 82% . LCVS mz 464.1
((S)-1-{24{(8)12-(2-B4 n¥l -2 PRt 6T- 51y IRGYr ERIAST-§ 36 ¢ § cl dbexyi2e0X0-

ethylcarhamRy ks NBts iy e A areh theiebbIV St 82k s Toge ¢
soton 4 24t Sy SE0 i 4 B0 i 02
mmol) in DMA (2 mL) is added HBTU (125.0 mg, 0.33 mmol), HOBt (44.6 mg, 0.33
mmol) and diisopropylethylamine (192 uL, 1.1 mmol). The mixture is stirred at room
tempe'rature for 5 minutes. A solution of compound F in DCM (2 mL) is added to the
above mixture at 0°C. The reaction mixture is stirred at room te‘mperature for 1 hour
and concentrated under vacuum. The residue is diluted with EtOAc. The organic is
washed with brine, citric acid(5%), brine, NaHCO3(Sat.) and brine. The organic layer
is then dried and concentrated under vacuum. The crude oil is used directly in the

next step without further purification. M+H"= 554,

(S)-N-{2-[(S)-2-(2-Benzyl-2H-tetrazol-5-yl)-pyrrolidin-1-yi]-1-cyclohexyl-2-oxo-
ethyl}-2-methylamino-butyramide; compound with trifluoro-acetic acid (50). To
a solution of compound G in DCM (2 mL) is added TFA (2 mL) at 0°C. The solution
is stirred at room temperature for 1 hr and dried under vacuum. The crude oil is
purified by HPLC to provide the title compound. M+H*= 467.
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HDDWDCMEO L. i Boc NHZ NBl.c OHOHO N=NO
TF ~ DVWDCVMBt DDOEAr NNN \ NVF NG HNOO
WaBRAsSDCMPO N=N O1"N, N so PCT/EP2005/003619
(S)-2-(1H Tetrazol -5-yl)-pyrrolidine-|-carboxylic acid
tert-butyl ester (A). To a solution of
(S)-2-Cyano-pyrrolidine-1-carboxylic acid tert-butyl
ester (500 ng, 2.55 wmml) in N, N-dinethyl-formm de
(20 mM-) is added sodium azrde (174 ng, 2.68 mmol)
and ammoni um chl ori de &150 , 2.81 mmol). The
solution is stirred aF ver night. The sol ution
Ns poured into 5%citric acid solution with ice, and
QR | s peibe act AN c e or i CN,
boc *éxtracfra(/lts washeg, Wt h BKi Qaﬂ; "ed arﬁp—’conggg\ﬁ {®qPn
under vacuum The crude d1°‘P |s used directly in the
next step without further puification. MH+= 240B
(S)-2-(2-Benzyl-2Htetrazol -5-yl)-pyrrolidine-1-carbox

ylic acid tert-hutyl ester (B). To a solution of
D,PEAC;,ééqagmq,orrpoui &%N‘O/N-Pﬁil met hyl - f or mam Iﬂ)‘\)Phl S
BocL xylgl , 8.4 mmol )TF@[nd benz
—(665—tt—5.6 ). The solution i35 65 OO /097791
83% fRE@PYERRG05/ 0036MQ . stirred at roomtenper re for 1

hr. The mxturelcs diluted with Et QAc an sheg

N

N
DIPEA, HOBt, HBTU Z ~07 " Ph N.

Boc-N-methy-Ll-alanine H N oH
~ N H OH
NJY \); —_— \NJ\(N\)é
H

2-(Benzyloxyimino-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (A). To
a solution of benzylhydroxylamine (2.64g, 16.56mmole) in dry pyridine (20ml) is
added 2-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (3.30g, 16.56mmole).
The solution is stirred for three hours at room temperature. The reaction solution is
quenched with water and extracted with dichloromethane. Thé 6rganic layer is
combined, dried, and concentrated under vacuum. The residue is purified by flash
chromatography (silica gel; from 50% to 50% of ethyl acetate in hexane) to provide
4.99g (98%) of the title compound. M+H"-Boc=205.1.

Pyrrolidine-2-carbaldehyde-O-benzyl-oxime (B). The solution of 2-
(benzyloxyimino-methyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (1.50g,
4.92mmole) and TFA (10ml) in dichloromethane (10ml) is stirred for 2 hours at room
temperature. Solvent is removed. The crude product is carried to next step without
further purification. M+H"=205.1
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with brine. The organic |layer is dried and

concentrated under vacuum The residue is purified by
wo b@siooel unm chr omat ogr aphy ( Hexanes/ Et OAC) t BCPEP200&@03619

404 ng of the title conpound MtH+= 330, and 401 ng of

the other region isomer (S)-2-(1- Benzyl-1

Htetrazol -5-yl)-pyrrolidine-1-carboxylic acid

tert- butyl ester (C. MrH+= 330. Conbined yield is

87% for 2 steps.

S | d
{(5)-2- By oo vy BON AT S B onToh e aip-etnyh->
carbamnbrdc%l Rt t§nestet (€) Uhe 3oitioRoF boé—fldald?@fbh-é’i?lgﬁfblr@-)

solution is stirred at roomtenperature

(1.27g, 4a9ﬁ1nmqle§d1ﬂw@é®xwla@rmﬁlaamé (@P8ae’ 38Mmple)used
dnsopropg)létﬁ\‘(‘l%h%% 22 %H%Eﬁ’é’s@@ﬁ%%&“@%e%‘iﬁé&%ﬁew N,N,N-

I'Cat

tetrametlﬁ)ﬂ L[r()ﬁ)nuﬁn Iﬁéxﬁwwmdéﬁﬁa@é (280¢,-238Mmaeg) IrdicHiotorheitdne
| ohexyl - 2- oxo- et h‘;‘/?l - carbamic acid tert-butyl

(30ml) lsgqr&d pr§5 nmaug@ssqﬂ reenbiengrerature. A solution of pyrrolidiné-2-

carsaloc R EOAAHLRILE o) Tchioe 19 ORI SRR 2tk

The reactiad &oBitiomgs sbrré86ontimeée hobiEBat ro8/M ©nmueraturéShdimeh)

quenchefwirtsastraedNa s atueanm pbrst it GeloBnisanes The
organic I &5 ¥bhined, dr%ﬁﬂ%n@ehﬂat@@'\dr{c@r‘r"v}achénﬁdﬂ%dre%@iu%@

_ ove mxture at OC. The reaction mixture is stirre
purified ta/tﬂaabmhromab@graphyésmoa gel; fiour 2vdtoctifbenitathylatetatadn

acuy sidue is diluted with EtOAC -
hexane) YFLEHHe 1 81GBRE,OUF: 4 Sisiond! B I abolita sl P gs442
NaHCGB(Sat ) and brine. The organic layer is then
ed and concentrated ag under vacuum The residue

1-((S)-2- Amlpgrz-py@@wmasgﬁylmrmhdlaﬁvi?oﬁaflmjdsbwe -O-benzyl-oxime
(D). The %gg@gﬂ %@%%z@lo@[yﬁ%' A8 ey 1 oy HoRd REMPOHE o f KBy 1-2-

oxo-ethyB-canbanaicladid ﬁ?ﬁ-ﬁutﬂe&mlﬁl76@|,-|3t9§tnﬁrabw)-agrdyTEAmy0mI indi
Cl gne t han oun W t '
dlchlomm?ﬁ%ﬁ%a&?ﬁmﬁﬁ%ﬁ'ae épaa?' givankis r@m%/ﬁdown&w@&uw ghe

residue i Bafrfed toh C?’%s)epi ﬁ/ltﬁgﬁiteﬂrtﬁggpﬁﬁﬂd% ¥+QPF3ESGZ sol ution

IS stirre t room tenperature hr and dri ed
under vacuum The crude oil is used directly in the

(1S 33385 Berlouy wbing e Bsplighe-1 31 6y donkit:2-550-
ethylcarbﬁ@oy]q éﬂn{ll ﬁ)etﬁy[ 3aﬁ%}ﬁi€i a&H‘tbﬂ%@M'es@eﬂ/{E) PHErRNitdin of
Boc-L-a- cyclohexy]lglycmg)(((): 81g, 3 87mmole) 1-hydroxylbenzotriazole (0.81g,
5.95mmole), , diisopropylethylamine (2.05g, 15.88mmole), and O-benzotriazole-
N,N,N,N-tetramethyl-urounium hexafluorophosphate (2.35g, 5.95mmole) in
dichloromethane is stirred for 15 minutes at room temperature. A solution of 1-((S)-
2-amino-2-cyclohexyl-acetyl)-prrolidine-2-carbaldehyde-O-benzyl-oxime (~1.40g,
3.97mmole) in dichloromethane is added. The reaction solution is stirred for three
hours at room temperature and then quenched with saturated NaHCOj3; aqueous and

extracted with dichloromethane. The organic layer is combined, dried, and
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et hyl car banoyl } - propyl ) - met hyl - carbam ¢ aci d
tert-butyl ester (G . To a solution of
w@ J)osaTper t - but oxycar bonyl - net hyl - am no) - but yP¢TVERZD0#003619
(53.0ng, 0.24 mmol) in DVMA (2 m-) is added HBTU
(125.0 ng, 0.33 mmol ), HOBt (44.6 ng, 0.33 nmol) and
" diisopropylethylamne (192 uL, 1.1 mol). The m xture
is stirred at room tenperature for 5 mnutes. A
concentratddilinder valcuaaiItienesiduens RaMiddtohext step adttledt fupthehe
above mxture at OC. The reaction mxture is stirred
purificatigR. Msbme¥fer ature for 1 hour and concentrated under
vacuum The residue is diluted with Et QAc. The organic
is washed with brine, citric acid(5%, brine,
(S)-N-{2-[2+{BehiBuixyimbmatnies thyb-p yFladidingaiayi]-1-eyelioheixyl-2hexo-ethyl}-

2-mothy{arnfiosprepioRa Al e | RSN Pk haLD 2R oxyimino-

Y- _
methyl)- W%Fc{h@l\jﬁdég‘_i y‘Hf‘1 cg& E?gﬁzggxo -gthylcarbamoyl): eth}/; rrg)?/trh}ll parbamic

acid tert-butw e}?tex(cgdpgha)e)ﬂmmol@)@nd TFA (20ml) in dlchloromethane (40mtb)

d
s stined bt 'Y b oSBT B s ahdy vty ar i B SHe aupruehia
obtamedGT h@ cﬁ@é prddulct J0.66g dﬁ@‘iﬁﬁlﬂ@ﬁﬁby@Pﬂt (C1&tsiféa gé'mﬁom 1 O% to

tion is stirre roomterrperature for 1 hr and

70% of Qﬁac‘ehﬂ A& Ovide dind) topsovide @e0%8g of e tiflereampeuny asiFiFd

onpound. M+rH+= 467. 67 WD

salt °f's%8@§8‘é%’gi§%’rﬁ AZ%%%/ 003619 Exanple 8 LN O +
HZN~- O, Ph pyri di ne- Ph T FAN O--1 Ph boc
98! boc HHHAB DI PEA H03t, HBTU NI I OPh N'O ~~Ph
Boc- L-a-cycl ohexylglycine OH TEA _ N O H21 ~ H 83%
yield over 2 steps HN. boc C O D DIPEA HOBt, HBTU T
-{~N, OPh N, O Ph Bobxampieh§-[(B-al anine N N _O <H TFA
N

The following compounds are prepared by methods analogous to those described

herein utilizing analogous starting materials:

Compound Structure Example Number

N
H/(H Example 9
N

H MS ESI 455.34 (M+H)*
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N \N">-OH boc OHOE
2- (Benzyl oxyi m no-net hyl ) - pyrrol i di ne-1-carboxylic

wa@eood/opspt - but yl

pyridine (20m) is

-carboxylic acid tert-butyl

The solution is stirred
tenperature. The reacyi
wat er and extracted, vt
| ayer is

Pyrrolidi néi2-car bal dehjy

sol uti on ofHZ-

ester (A).
benzyl hydr oxyl am ne (2. 64q,

i pExamipe 8

1

To
16. 56mmol e) in dry
ester
for three hours at room
bn solution is quenched
h_di chl or onet hane. The or
ncent rat ed undsg
puri fied by flash
el ; from50%to 50% of ¢
- MBS 881 42995 (\B8RH" of t he

de-C>benzyI-oxine (B). T

a sol uti on of PCT/EP2005/003619

added 2-fornyl -pyrrolidine-1
(3.30g, 16.56mmol e).

with
gani c
r

t hyl
title

%e

(benzyl oxyi m no- net hyl))

tert-butyl ester (I %g
QP 10m
. | v

i n di chl oronet ha
0 N¢

aom t enper atur
duct :T% garyi
U Feayt on-N =205. |

PCT/ EP20D5/ 003819
{(S)-2-[B ay oxyl i m nof
| ohexyl - 2- oxo-et hyl } - c:

pyrrolidine-1-carboxylig

4.92mvol e) and TFA (1
Fxagrletil red for 2 hours
ent is renoved. The crudg
ext step without further

| M5 ERD420015 0 7HY1

met hyl - pyrrolidi ne-1-yi]
arbam c acid tert-butyl €

aci d
or)
at

-1-cyc
ster

(O . The soFPtlam of bo
4. 92mol e) ,ynk- hyldr oxyl be
7.38mmol e), &1 sopt opyl
19. 68mml e), " and @ benzg
amet hyl qur ogni u
mol e) i diychi
M

t enps
bal del
0. 49mmol e) i, chl orom
solution is stirred for

t- L-a-cycl ohexyl gl yci ne (
enzotrijiazol e (0.99g,
EXAPPiEniZne (2. 54g,

bt ri azol e-N, N, N, N-

af | uorophosphate (2.80g,
> MBEST 4438018 fM+H) st i rred
erature. A sol ution of
nyde- O benzyl - oxi ne (- P1.
et hane is added. The red
three hours at room

1. 27g,

Tenperature and then

aqueous. , extractéed Vit

organic |layer is coj ﬂne

under vacuum Thél-resi di
[

ghv.omat ogrip ilia
Ei!& ate i H
N N N

H

tenched wth saturated Ng
h di chi oromet hane. The
sExamptee® and concentrat
le is purified by flash
el; from?20%to 70% of &
MS ESI 443.47 (M+H)+

/
-,

H
N

/
N
H

Example 14

MS ESI 443.48 (M+H)"
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hexane) to provide 1.81g (83% over 2 steps) of the
title conpound. MtH+=444. 2
wa2q0689772t Ani no- 2- cycl ohexyl -acetyl ) - prrol i di NPECREER0HB03619
| dehyde- O benzyl -oxinme (D). The solution of
{(S)-2-[benzyl oxyl i m no-net hyl - pyrrolidine-1-yl]-1-cyc
| ohexyl -2- oxo-ethyl}-carbamc acid tert-butyl ester
(1.76g, 3.97mmole) and TFA (1 Om) in dichloromethane
(20m) is stirred for alhour. Solvent is renpved under
vacuum The rgsidue isfcarried to next step w tlhout
further pun&i\t‘\i“gq%'cbn. M-Fxergalg 15
(Benzyl oxyi m no- net hyl ) - pyrrolijdi ne-1
o.
1) -
on

-1-{(5?-%[2
-1- XN
C%Sﬁﬁﬁf} ethyl) - AR ES) 457 2T HE o tertl- butyl

ester (EN: e s of Boc-L-a-cycl ohexyl gllyci ne
(0. 81qg, ¢(3.87mmmol €), 1-hydroxyl benzotriazole (0.81qg,
5. 95mmol &), ~4~dii sopropyl et hyl am ne (2. 05g,

15. 88mmol e) , Hand O benzotri azol e-
NN N N-tetranethyl - uroiuni um hexaf!l uorophosphat d

(2.35g, 5.95mmol )Oi n dichloronethane is stirrgd for

15 mi nut agHe/#ZL&r[ﬂ A sol ut i f 1-/((S)
m nut es ) e 46A sol ution of 1- -
m no- 29 gy cy-oRexyl - ebtﬁg%@{)%ﬂr ol i di ne- 2- car bal|dehyde

W 409/ 3.97mmole) in

di chl or gret jhane added E 88 j ?lution i's

stirred : Three hourssN!agT S&gﬁ tc‘te:%‘r@@?% ure and then

gquenched wit h sat ur at ed| NaHCCB aqueous and extrjacted

w t'h di chl or omet hape. /The organi c Tayer iIs conbijned,
dried, and 69 WO 2/0%5%105?7791 PCT/ EP2005/ 003619
acul

concentrated under ifxaTRie fesi due is carridd to
next step w tdouy” ftgther purification. MH+=529. 4.
(S)-N-{2-9 24 | oxyi m no-nmet hyl -pyrrolidine-1-yl]-1
Noxo/ et hyl } MS ESI 415.26 (M+H)"

2=et hyt8m ropi onamjde(8). The solution of
--{( 42-[ 2- (benzyl oxyi m no-
et hyl ) - pyr Fol i di ne- 1-yl]-1-cycl ohexyl - 2- oxo-ethyl carb

anmoyl f-ethyt)-netnyl-cafbam ¢ acid tert-butyl éster
(-2.10g, 3.97 and%TFA (20m ) in dichloronmgthane
A

m) ig SBr eﬁ%’rb‘r\ Ehample 18ol vent is renoved
er vac Hm%@q of b ude product is obtaingd. The
P (0.66g) i$ purified by HPLC (C18 silica

gel, fr %Wto 70% of MBIBEGN44B2M® (M+H)"1 % TFA) to
provide 0.Q@H8y of the title conpound as. JFA saljt of
i soneric m xtures. MH+¥429.4. Exanples 9 - 78

0O
HJS/H
OHOW N_ | Example 19
= L

MS ESI 443.19 (M+H)*
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The foll ow ng conmpounds are prepared by nethods

anal ogous to those described herein utilizing
wa@pabogoes starting materials: Conpound StructBP€EEP2005/003619
Exanpl e Nunber H H Exanple 9 ON H N M5 ESI 455. 34
(MtH) + ; ~" N 70 WD 2005/097791 PCT/ EP2005/ 003619 N
Hr H Exarrple 10 OONO 11 HN N Ms ESI 429.46 (M+H)}
HI N HExanple 11 0 O N H 11 H N M5 ESI 429.46 M+H
N() HO HN Ex& |Kb 12 NHNOO OHNM ES
AN

46 (MrH) } H Example 20

i}:/l\z/S/ MS ESI 535.33 (M+H)"

Q o H ; o Example 21
o H

N—X: H

N N H N

MS ESI 497.33 (M+H)"

Example 22

MS ESI 497.35 (M+H)*

Example 23 .

O
H YKO MS ESI 469.36 (M+H)*
: _N
o
H
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HN Exanple 13 HHON OO HN M ESI 443.47 (M:H- N
HNHExanple 14 0 N M5 ESl 443.48 (MrH)+ H 71 WO

WQ@OM5/08F791 PCT/ EP2005/ 003619 NH p Exanpl e 1BCT/ERR0GS/63619
MBS ESI 457.27 (MFH)+ N NdOHO HNHp Exanple 16 O
H~N=NNM ESI 469.23 (MfH)+ HN HH Exanple 17

N | Example 24
O, N{
oy r\}—;\ o}
Qﬂ h@) MS ESI 457.6 (M+H)"
5;:'.

. @ Example 25
\ ' N N

MS ESI 481.7 (M+H)"

Example 26

\NHHK ) O\/\/\O MS ESI 533.5 (M+H)*

(
- Q\/N\/\O Example 27
Srn

MS ESI 457.43 (M+H)*
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ONO OHNM ESI 415.26 (MMH)+ NHOH OHON

Exanple 18 N Ms ESI 443.19 (MMHH+ HOH 0 ON
we@sphE9In9d H 7~-' N MS ESI 443.19 (MtH) + 72PONDEP2005/003619

2005/ 097791 PCT/ EP2005/003619 H N N Exanple 20 O O

N NM ESI 535.33 (MtH) + O o0 HO Exanple 21 0 H Nj

NNHNH'" \ M ESI 497.33 (MH) +

I
~w Q\/N\/\Q Example 28

MS ESI 443.23 (M+H)"

0 <
@\/\ ? n\[(:\"/ Example 29

B MS ES! 442.65 (M+H)"

H H H
@\A,O:N))ji"\ﬂ/\g/ Example 30

MS ESI 428.62 (M+H)"

. 0 < RS
R H B
Q\/\ N ;’3/ Example 31

i MS ESI 414.30 (M+H)"
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HH X Exanple 22 i HNO\ OM ESI 497.35 (MtH)+ O

H j "O NNHH XN\ Exanple 23 HN OO H M ESI
waeses7oivrH) + = N H 73 WD 2005/ 097791 PCT/EP2005/003619

PCT/ EP2005/ 003619 f N Exanple 24 N~ N M5 ESI 457.6

( M+H) + Exanple 25 0 ' c:t'l:) No

;?

Example 32

MS ES} 462.0 (M+H)*

\\"Q .
O)\’)\ Example 33

HN (0]

MS ESI 422.1 (M+H)*

NH

- N\/lkg j}’Q @ Example 34

MS ESI 442.26 (M+H)"

/N\QJ\E O;I Q /\/Q Example 35

MS ESI 430.28 (M+H)"
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"/ \ M5 ESI 481.7 (MtH) + Exanple 26 \NH N ~ ~ M5

ESI 533.5 (MtH) + Exanple 27 ANN\ J' 1 M5 ESI 457.43
W@ ospea77974 WO 2005/ 097791 PCT/ EP2005/ 003619  INEH/EP100$/003619
N Exanple 28 H V M5 ESI 443.23 (MtH)} N N N Exanpl e
29 N ~H M5 ESI 442.65 (MtH)+ O N N N N H Exanpl e 30
M5 ESI 428.62 (MtH)+ AN NE Exanple 31 NN 0 M ES
414.30 (MtH)+ 75 WD 2005/ 097791 PCT/ EP2005/ 003619 N
"0 Exanple 32 0

0 Example 36
A Q

L MS ESI 446.6 (M+H)*

o % Example 37
AR
2 e
L MS ESI462.6 (M+H)"

o Example 38
A Q
z i S/O
I\ MS ESI 478.7 (M+H)"

Example 39

-

MS ESI 462.3 (M+H)"

Example 40

MS ESI 462.3 (M+H)
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M5 ESI 462.0 (MtH)+ O Exanple 33 HN O NH M5 ESI 422.1
(MtH) + 1ol / /INJ( NN/ Exanple 34 M5 ESI 442.26

W@ ko991 ~N° X N - N ~ Exanple 35 = ~ o M5 BT/ABDIZB3619
(MrH) + 76 WO 2005/ 097791 PCT/ EP2005/ 003619 1o
Exanple 36 ~N_ X N M5 ESI 446.6 (M+tH) + 10 Exanple 37
~N. X NHO O S~ M5 ESI 462.6 (MtH)+ Exanple 38 H p
M5 ESI 478.7 (MFH)+ i 1 Exanmple 39 H NN

Example 41

MS ESI 437.3 (M+H)"

Example 42

MS ESI 477.3 (M+H)*

Example 43

MS ESI 477.3 (M+H)"

Example 44

0 MS ESI 464.3 (M+H)*

o
o O/ @ Example 45

MS ESI 464.3 (M+H)*
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Y O M5 ESI 462.3 (MtH)+ 1~ 0 c | \ Exanple 40 H NN

N H ~~~ M5 ESI 462.3 (M:tH) 77 WD 2005/ 097791
weaDsAPZO05/ 003619 N\ Exanple 41 o N NN H oP®/BEESD5/003619

437.3 (MtH)+ 1\ No ! ' \ Exanple 42 HtiNN,, NH

a Ms ESI 477.3 (MtH)+ N ' \ Exanple 43 HN,,, HN

M5 ESI 477.3 (MtH)+ 0 o o Exanple 44 H

Example 46

MS ESI480.3 (M+H)"

Example 47

MS ESI 480.3 (M+H)*

Example 48

MS ESI 512.0 (M+H)"

Example 49

MS ESI 454.3 (M+H)"

Example 50

MS ESI 468.3 (M+H)"

/
I
et
: ?I
2
“riey
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N, N M5 ESI 4643(MH—|)+ 0 0 n/\ Exanple 45 H \ NN
'* o0 N MS ESI 464.3 (MrH)+ 78 WD 2005/ 097791
WEONsEP2Z005/ 003619 \ s 0 | Exanple 46 N " N PCDERD05/003619

S
480.3 (MtH) + 0 Cr

ESI s j Exanmple 47 NN, N" + o
M5 ESI 480.3 (MtH) \ O\ .-0 Exanple 48 ~j~ o " M
ESI 512.0 (M+H) + NNNHON—", Exanple 49 O NON H
M5 ESI 454.3 (MtH)+ O N' Exanple 50

\/k”/u

Example 51

MS ESI 454.3 (M+H)"

\jY

Example 52

MS ESI 468.3 (M+H)*

Example 53
MS ESI 439 (M+H)"

BES
BEI

Example 54
MS ESI 453 (M+H)*

Example 55
MS ESI 469.3 (M+H)*
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NOHMES) 468.3 (MtH)+ 0 79 WD 2005/ 097791
PCT/ EP2005/ 003619 N==N o NuN \ Exanple 51 H NN ,,

WO 2005/0977865 ESI 454.3 (MtH)+ N-N o NON Exanpl ePGREP1d0M003619
N No M5 ESI 468.3 (MrH)+ Exanmple 53 "N~ MS ESI 439
(MFHH+ 0 0 HO HN H H Exanple 54 H~ N !>CN) M5 ESI
453 (MFHH+ 0 0 o HHNH

Example 56
MS ESI 523.2 (M+H)*

Example 57
MS ESI 511 (M+H)*

HH Example 58
~
i MS ESI 485 (M+H)*

O ~
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NH Exanple 55 0 N M5 ESI 469.3 (MiH)+ H~HOH N N

H 80 WD 2005/097791 PCT/ EP2005/ 003619 H H N Exanpl e
WGWWBIESI 523.2 (MFH)+ HN NH H O N F \ PCT/EPOF003619

F Exanple 57 M5 ESI 511 (MiH)+ N NO H O O HHN ~: NH

H H N Exanpl e 58

Example 59
MS ESI 509 (M+H)"

Example 60
MS ESI 826 (M+H)*

Example 61
MS ESI 471.3 (M+H)*

Example 62
Oy J%n MS ESI 469.4 (M+H)*
N
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M5 ESI

485 (MrH) +
PCT/ EP2005/ 003619 Exanpl e 59 MS ESI

509 ( M+H) +

HNON-0 HOHB81 W 2005/097791

N O N

woR2000©@7MH HN | H Exanpl e 60 M5 ESI

NHNHO OH'

(MeH) +

O Exanple 61 H "
OH O Exanple 62 H M5 ESI

826 ( M+H) +PCT/EP2005003619
H" M5 ESI 471.3
469.4 (MrH)+ H HH

\' H= N H-IJ~

H/\ 82

Example 63
MS ESI 415.3 (M+H)"

Example 64
MS ESl 443.4 (M+H)"

Example 65

MS ESI 429.4 (M+H)*

Example 66
MS ESI 429.4 (M+H)*

Example 67

MS ESI 539.3 (M+H)*
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wORGos/oprr91

WD 2005/ 097791 PCT/ EP2005/ 003619 H NH Exanple 63 -N H
\\~H H NH Exanpl e 64

H Exanpl e 65 Ne¢H/EP200KN03619
H NH -M H Exanpl e 66

I M5 ESI
M5 ESI
Ho HNNi M ESI
> NoH N/ M ESI
Exanple 67 o

83 .
F
O/kF

415.3 (MH) + H, Ar °N
443. 4 (MrH)
429. 4 (M¥H) +
429. 4 (MW H) +
9---~No~ M5 ESI

HH M
539.3 (M+H) +

Example 68

MS ESI 539.3 (M+H)”

/S
o ! N Example 69
N o]
o O MS ESI 455.3 (M+H)*
N
7/
o ! N Example 70

MS ESI 455.3 (M+H)”

Example 71

[N

MS ESI 441.3 (M+H)*

84

Example 72

MS ESI 469.3(M+H)"




WO 2005/ 097791 PCT/ EP2005/003619 F FHN OF H

Exanple 68 O N N MS ESI 539.3 (MrH) + N Exanple 69
w@20dsib77M O 1".. MB ESI 455.3 (MrH)+ N~ ExanpP@I/EB2005/b3619

H NOM ES) 455.3 (MiH) + Nf NN H Exanple 71 N

ON M ES) 441.3 (MH)+ 0 H N Exanple 72 NO O N M

ESI 469.3(M+H) + bN 84 WD 2005/ 097791

PCT/ EP2005/ 003619 o0 H N Exanpl e 73

Example 73

MS ESI 469.3 (M+H)*

Example 74

MS ESI 455.3 (M+H)"

Example 75

MS ESI 455.3 (M+H)"

Example 76 ‘.
Q °§Q° MS ESI469.3 (M+H)*
RS
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H .INO ONM ESI 469.3 (MMH)+ N N Exanple 74 O

N NM ESI 455.3 (MtH)+ N H O N O Exanple 75 N MS
wE30s43598 (MHH) + _ Exanple 76 , ff NS ESI 4BOI/BP2005/003619

(MiH)+ Q1 | gH H 85 WD 2005/097791 PCT/ EP2005/ 003619

xanmple 77 o. E 11se NN M5 ESI 512.2 (MtH)+ N ))r H

o) Example 77

o\
Y
J\WH 1 i \® MS ESI 512.2 (M+H)"

¢ | Example 78
MS ESI 496.3 (M+H)"

Additional compounds within the scope of Formula | include:

Example 79

MS ESI 496 (M+H)"

-
-~

Example 80

MS ESI 498 (M+H)
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O F Exanple 78 M5 ESI 496.3 (MMHH+ O ~N NN HO
Addi ti onal conmpounds within the scope of Fornula I
w0 p@b0eE9l \ o~.s Exanple 79 o ~ H M5 ESI 496 PEHEP2005/003619
N., NHFFo"' . / Exanple 80 HNNNHoO M ESI
498 (MrH) 86 WD 2005/097791 PCT/ EP2005/003619 O
Example 81 o MS ESI 476 (MtH + N,, HO~l OO
Exanpl e 82

o

Example 81
MS ESI 476 (M+H)*

Example 82

MS ESI 520 (M+H)*

Example 83
MS ESI 424 (M+H)*

Example 84
MS ESI 424 (M+H)*

L/
0
0 \O Example 85
H
~ J\”/N/&N " MS ESI 424 (M+H)"
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424

N MSPESEP2022/003619

O~J\ Ooi
HO OO/ \ Exanple

HH"" NM ESI 520 (MVH)+ o0 o Exanple 83 \ MS ESI
424 (MtH)+ o H O u J1Q oExanple 84 N M5 ESI

w@ Roosipa779H O L ° \ O Exanple 85 o HN".
(MtH)+ H 0 87 WD 2005/ 097791 PCT/ EP2005/ 003619 O o /
\ Exanple 86 '~" " " M5 ESI 396 (M+H)+
Exanple 87 " " MS ESI 410 (M+H) +
88

Example 86
MS ESI 396 (M+H)"

Example 87
MS ESI 410 (M+H)*

Example 88
MS ESI 438 (M+H)"

Example 89
MS ESI 450 (M+H)+

| Example 90
MS ESI 464 (M+H)"

Example 91
MS ESI 478 (M+H)"
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M5 ESI 438 (MtH)+ 0 O o Exanple 89 H " M ESI 450
(MMH)+ HOV OO0 n/\ Exanple 90 H-~" " " Ms ESI 464
w@ roslpe779H O Li O o Exanple 91 H ~" " " M5 ESPCHEB2005/003619
(MtH)+ H 1t/ 0 88 WD 2005/097791 PCT/ EP2005/ 003619 o
ol\ Exanple 92 H N Ms ESI 438 (MMH)+ H O O o

Exanple 93 H"". N M5 ESI 472 (MH) +

Example 92
MS ESI 438 (M+H)+

Example 93
MS ESI 472 (M+H)+

Example 94

MS ESI 465 (M+H)*

Example 95

MS ESI 465 (M+H)*

Example 96

MS ESI 465 (M+H)*

Example 97

MS ESI 466 (M+H)*
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HO\ 0o'" "N/ \\ Exanple 94 HNN,,,, N Ho M
ESI 465 (MtH)+ o Exanple 95 NN,,,, N o M5 ESI 465

W@ o991 UN O o Exanple 96 H N N,,,, N H 0 RESI/EB005/003619
465 (MtH) + Exanple 97 YO\O/\\ o' HHN,, NO M
ESI 466 (MrH)+ 89 WD 2005/097791 PCT/ EP2005/ 003619 o
0-01 N Exanmple 98 H " N,,, N H o M5 ESI 465 (M+H) +
N ' \ Exanple 99

Example 98

MS ESI 465 (M+H)*

Example 99

MS ESI 529 (M+H)*

Example 100
MS ESI 463 (M+H)*

N
\O Example 101
- )\[(ﬁ ])‘L | MS ESI 409 (M+H)"

o L/ ..
|
N
\O Example 102
JY“ i MS ESI 423 (M+H)*
N T N,
. L/

90



o HH" o M5 ESI 529 (MftH)+ O H N o Exanple 100 H N
M5 ESI 463 (MtH)+ H O oj-, N, Exanple 101 H M5 ESI 409
W@ kostoosyIr HO " 1\ " | \ Exanple 102 o M5 ESI/EBRB85/003619
(MtH)+ N H O 90 WO 2005/ 097791 PCT/ EP2005/ 003619 \ N
o Exanmple 103 H M5 ESI 451 (MtH)+ N~y N O N Exanpl e

104

/
N
\O Example 103
0
)\H MS ESI 451 (M+H)*
N i SN,
o8 L/
/
N
\O Example 104
(o]
J\W“ | MS ESI 477 (M+H)*
SN e SN,
S L/
/
N
\Q Example 105
[8)
J\(H MS ESI 491 (M+H)"
~N N,
- L/
/
N
\© Example 106
0
J\WH MS ESI 485 (M+H)"
N T N,
- L/ )
Example 107
MS ESI 451 (M+H)*
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o HM ESI 477 (MtH)+ N,, NN HO I N Exanple 105

o HM ESI 491 (MtH)+ N'', H O N Exanple 106 o N N,,
wWORNE0ESP1 485 (MrH)+ H O N Exanple 107 H M5 BST/RBH05/003619

(MtH)+ N H O 91 WO 2005/ 097791 PCT/ EP2005/ 003619 N

Exanple 108 o \N N M5 ESI 463 (MtH) +

/
N
@ Example 108
MS ESI 463 (M+H)*
N ."6,
L/

N Example 109

\O MS ESI 541 (M+H)*

Example 110
MS ES1 491 (M+H)"

Example 111
MS ESI 507 (M+H)"

-
~

Example 112
MS ES} 531 (M+H)"
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NHO "--! O0~~o0 s-- f N Exanple 109 o M5 ESI 541
(MMH+ H\ NN H1 O Exanple 110 o f r MS ESI 491
w@ oosing779NH N fl oes N Exanple 111 H M ESI 50FCT/ERIdN3/003619
N', NHa F 3 Exanple 112 N O Ms ESI 531 (MtH)+ H 92
WO 2005/ 097791 PCT/ EP2005/ 003619 1 ! N F Exanple 113
Ho M5 ESI 497 (MH) +

] F
N
/ ?/N\@ Example 113
MS ESI 497 (M+H)*

Example 114
MS ESI 496 (M+H)"

Example 115
MS ESI 478 (M+H)"

Example 116
MS ESI 496 (M+H)*

Example 117
MS ESI 512 (M+H)*
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NHO -/ NF Exanple 114 H M5 ESI 496 (MtH)+ N O/

\ NO\N Exanple 115 HO M5 ESI 478 (MtH)+ N,, H' N
wex@sphE9116 H M5 ESI 496 (MrH)+ N N F N)y 1 PCT/8P2005/003619

‘N C Exanple 117 H M5 ESI 512 (MtH)+ N,,, HHj O

93 WO 2005/ 097791 PCT/ EP2005/ 003619 F | N Exanple 118

o M5 ESI 514 (MH) +

! F
/ \; N\é\ Example 118
.| MS ESI514 (M+H)"
N,
L/ |

/ AN Example 119
== MS ESI 479 (M+H)"

Example 120
= MS ESI 478 (M+H)"

/\Nj Example 121
NS MS ESI 479 (M+H)*

N\ Example 122
== MS ESI 496 (M+H)"
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\ NN FNN'""'", H11 O'--J 1 Nr- NExanple 119
O M5 ESI 479 (MtH)+ N ' Exanple 120 : N N N M5 ESI
waZ@s0Mm7) + elyN Hp ~ O-N, Exanple 121 H M5 ESI/EB205/003619
(MH)+ N,,, NN'y HH1 ! F/ N Exanple 122 H M5 ESI
496 (MtH+ N HL O 94 W 2005/097791
PCT/ EP2005/ 003619 NN\ Exanple 123

Example 123

MS ESI 453 (M+H)*

Example 124

MS ESI 452 (M+H)"

Example 125

MS ESI 467 (M+H)"

Example 126

MS ESI 481 (M+H)"

-
~

Example 127

MS ESI 453 (M+H)
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NJ/ o HH" " o M5 ESI 453 (MtH)+ N~y j Exanple 124
OHHN " o M5 ESI 452 (MtH)+ o Exanple 125 o \9%N 1

wo 2005088h1 467 (MFH) H NN N H O ~~11 o ExanpP€Ir/LRR05/03619
oNMES 481 (MHH)+ HN,, NN H o Exanple 127 H
NN NOM ESI 453 (MtH) 95 WD 2005/ 097791
PCT/ EP2005/ 003619  Exanple 128

Example 128
MS ESI 511 (M+H)*

Example 129

MS ESI 573 (M+H)*

Example 130
MS ESI 483 (M+H)*

Example 131
MS ESI 468 (M+H)"
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0\-, M5 ESI
Exanpl e 129

wez@sphE9IL30 S MS ESI
Exanple 131 H o M5 ESI

WD 2005/ 097791 PCT/ EP2005/ 003619

MS ESI 454 (M+H)*

511 (MtH)+ O H N9)r N,,,, N HOO\
O C-NH H" " M5 ESI 573 (MtH)+ 0 0 O
483 (MrH)+ H " " _ HPCX/8P20b5/003619
468 (MtH+ Ny N,,,, NH O 96
Example 132

Example 133

MS ESI 451 (M+H)*

Example 134

MS ESI 451 (M+H)

Example 135

MS ESI 510 (M+H)*

Example 136

MS ESI 465 (M+H)
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HNI Exanple 132 €0 N = MS ESI 454 (M+H) + H N O 6N
O Exanple 133 H N'JYNJANO H O M5 ESI 451 (MrH)+ N
w@2NsEsaapl e 134 H N 00 M5 ESI 451 (M+H)  Exapqi/eP285003619

UNNHjI M5 ESI 510 (MMH)+ N NNFHO ON N
Exanple 136 H N N

@

Y
N
o

Example 137

MS ESI 464 (M+H)"

Example 138

MS ESI 452 (M+H)"

Example 139

MS ESI 454 (M+H)"

Example 140

MS ESI 535 (M+H)”

Example 141

MS ESI 405 (M+H)*
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H M5 ESI 465 (M+H) O 97 WD 2005/ 097791
PCT/ EP2005/ 003619 O Exanple 137 H N)y N Ms ESI 464

W@ rosipea7790 //, N O % Exanple 138 H N 0O M5 ESPCHBEPR2005/003619
(MH)} 0 0 Exanple 139 H N)y N Na M5 ESI 454 (MH) +
0 0 Exanple 140 ~s No \ M5 ES1 535 MM H+ N1ty O W
Exanple 141 r HO MS ESI 405 (M+H) +

Example 142

MS ESI 473 (M+H)"

Example 143
MS ESI 513 (M+H)"

/\/\/\ Example 144
\/(\ﬂ MS ESI 527 (M+H)"
N

Example 145
\/p MS ESI 541 (M+H)*
H
\ N N

Exémple 146
Q/\ MS ESI 547 (M+H)"
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98 WD 2005/ 097791 PCT/ EP2005/ 003619 aJ N E xanple 142
C-~ H\ON M ESI 473 (MrH)+ Exanple 143 M5 ESI 513
W@ rosH7T79N HW _HNN NH H' O Exanpl e 144PCVBEESD5/003619

527 (MMH)+ H/ HNN H O H ~ O Exanple 145 MS ESI
541 (MMH)+ NHHNN OH O4 ~ Exanple 146 MS ESI
547 (MMH)+ HHNH O O 99

Example 147
MS ESI 575 (M+H)"

Example 148
MS ESI 463 (M+H)"

Example 149
MS ESI 505 (M+H)*

Example 150
MS ESI 505 (M+H)*

Example 151
MS ESI 483 (M+H)*

Example 152
MS ESI 469 (M+H)"
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WD 2005/ 097791 PCT/ EP2005/ 003619 Exanple 147 NS ESI

57 (MMH)+ N\ N HNH / S OHO Exanple 148 " N
wWabibs/ogrdS ESI 463 (MrH)+ H H O H;, O Exanpl ePQB8P05003619

Ni M5 ESI 505 (MtH)+ H H O H O Exanple 150 M5 ESI 505

(MFH+ H\ " NNN OH'. OExanple 151 Co H N NNs

M5 ESI 483 (MtH)+ H OH'' Exanple 152 NN N M ESI

469 (MtH) +

Example 153
MS ESI 483 (M+H)*

Example 154
MS ESI 463 (M+H)"

Example 155
MS ESI 447 (M+H)"

Example 156
MS ESI 447 (M+H)*

Example 157
MS ESI 448 (M+H)"

Example 158
MS ESI 446 (M+H)*

Example 159
MS ESI 447 (M+H)"
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H~HOH O 100 WD 2005/ 097791 PCT/ EP2005/ 003619 r C)
Exanple 153 "N N "r M5 ESI 483 (MfH)+ HH OH'l O
WE@SPYEIL54 s "N HN M ESI 463 (MH)+ H - BCTEPROES/003619
Exanpl e 155 rN~- NHN M ESI 447 (MfH)+ ~J HHN O
H' 0 Exanple 156 0 N N H NA MS ES| 447 (MrH+ H ~H O
H6 O Exanple 157 NON'N ~N H Ns M5 ESI 448 (M-H)+ N-
IHHOH' OExanple 158 N ," N M5 ESl 446 (M:H) + H ~

@l:)o Example 160
"Vi:} " W%;/ MS ESI 441 (M+H)*
o o}

H

Example 161
MS ESI 455 (M+H)*

Example 162
N
N
éj MS ESI 469 (M+H)*
@\/\/N

Example 163

N
6) MS ESI 467 (M+H)*
N

=)

Example 164

N
N 0
éj MS ESI 481 (M+H)"
-

-----
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Exanple 159 H'~~" 41N H H M ESI 447 (MfH+ N H O

H6 0 101 WO 2005/ 097791 PCT/ EP2005/ 003619 nil Exanpl e
waedskhHoMVs ESE 441 (MrH)+ O H O Exanpl e 161 PCIVBPES$/003619

455 (MFH)+ '7bNH\ IHHNH H O Exanple 162 ONH

HNM ESI 469 (MfH)+ N o N N Exanple 163 N O MS

ESI 467 (MrH + / Exanple 164 o N NH N MS ES| 481

(MrH) +, N 102 WO 2005/ 097791 PCT/ EP2005/ 003619

H
@it] Example 165
N7 : N

MS ESI 487 (M+H)"

Example 166
MS ESI 387 (M+H)"

Example 167
MS ESI 401 (M+H)"

o
Baas

R e

Example 168
MS ESI 415 (M+H)*
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H Exanple 165 N N H M5 ESI 487 (MtH)" ON Hp )TH HH

NH H Exanple 166 ON N H Ms ESI 387 (MtH4' o HN H
WoR2005109770L Exanpl e 167 N N H M5 ESI 401 (M i - HET/ER2085/603619

Ho HHHExanple 168 KIIiIN''H M ESI 415 (M+H)+

o HH (c) H%H

Example 169
MS ESI 429 (M+H)"

Example 170
MS ESI 449 (M+H)"

Example 171
MS ESI 463 (M+H)"

Example 172
MS ESI 441 (M+H)*
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103 WO 2005/ 097791 PCT/ EP2005/ 003619 H Exanple 169 N

N MS ESI 429 (MtH)+ O O ZHrH NH H Exanple 170 N H
WO 0ESY77449 (MtH+ O H H O HNH H Exanpl e 171 BPCHER2MB003619

ESI 463 (MtH) + ON %4 N H N H H Exanple 172

ciiliiii HON M5 ESI 441 (MMHH+ OOHHI H!H 104 WO

2005/ 097791 PCT/ EP2005/ 003619 H

(i@ Example 173
M hd
0

: MS ESI 413 (M+H)*
/?/N KR '
N ,

@ Example 174

L__N .

w g MS ESI 455 (M+H)
(o) “,

Example 175
MS ESI 469 (M+H)"

Example 176
MS ESI 427 (M+H)*
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Exanple 173 N NH M5 ESI 413 (MtH) N H H
Exanple 174 N N H M5 ESI 455 (MtH) O HH
wex@sphE975 N N H MS ESI 469 (MtH)+ O H'H
Exanple 176 ~:N M5 ESI 427 (MtH)+ H O
105 WO 2005/ 097791 PCT/ EP2005/ 003619 H

H NH H
H~HH
PEA/EPROBE/003619
O HH NHH
Exanpl e 177

0
0

H
(to Example 177
< N
M : MS ESI 443 (M+H)"*
o]

Example 178
MS ESI 469 (M+H)"

Example 179
MS ESI 469 (M+H)"

Example 180
MS ESI 401 (M+H)*

Example 181
MS ESI 401 (M+H)"
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NNM ES 443 (MMH)} ONHOH H ~H H Exanple 178

MS ESi 469 (MFH)* NN~H O>HO/ NH.~ NNHHH
WEEPITINT79 VB ES1469 (MrH)+ 11.KL11hJ111 N H BZHER005/63619
OO/ HNHHxanple 180 E 00.-HN H MS ESi 401 :
(MFi)+ Hp O H\NH..,,HN Exanple 181 "H N +

\N/'g//H N Example 182
iy "K\ko V\( MS ESI 415 (M+H)"

Example 183

H
wH
W) j\ko \/\< MS ESI 415 (M+H)"
H
H

\N#H <;® Example 184
Ha 0//“><{0 V\( MS ESI 429 (M+H)"
H
H

Example 185

WH
H J/K{o \/\< MS ESI 443 (M+H)"
H
!:! .
\N/é,/H ' wH Example 186
"i ] "§40 \/\< MS ESI 463 (M+H)"
H

Example 187
MS ESI 477 (M+H)*
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ESI 443 (M+H) +
ESI 463 ( MH) +

ESI 477 (M#H) +

PCT/ Epzo%&\/ﬁ?e}
\ ‘..\H
H

0 H O 106 WO 2005/ 097791

9 HN
+ 00

H N
H N
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+ N Exanple 182 H H N1
HN" N Exanpl e 18BCHEPR20MB003619
N N Exanple 184 H H N M5

N Exanple 185 HH N M

N Exanple 186 HH N M
N Exanple 187 H 4---N
D 2005/ 097791
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Example 188
MS ESI 455 (M+H)"

Example 189
MS ESI 427 (M+H)*

Example 190
MS ESI 469 (M+H)*

Example 191
MS ESI 483 (M+H)"

Example 192
MS ESI 441 (M:r}:I)+

Example 193
MS ESI 457 (M+H)"




Exanple 188 HH N
0

N Ho M5 ESI 455 (MtH)+ H
N Exanple 189 HH
B

0
N M5 ESI 427 (MfH+ H OH

anple 192 HH N M5 ESI 483 (MtH)+ a Ho H\N
N Exanple 192 HH o N M5 ESI 441 (M)+ H ~f H
\N HN Exanple 193 M5 ESI 457 (MtH)+ " H XH O p 108

WO 2005/ 097791 PCT/ EP2005/ 003619 " Exanple 194

Example 194

N\ " H MS ESI 415 (M+H)"
. EH N><£ N
o y © o)

HNHN
NHNH
WO204509 B
N " N Ex
HN

Example 195
(S)-N-[(S)-1-Cyclohexyl-2-((R)-2-{6-[(2-fluoro-phenyl)-methyl-amino]-pyridin-2-yi}-
pyrrolidin-1-yl)-2-oxo-ethyl]-2-methylamino-propionamide (78)

\
\Q/R\/YO\ ON MgCl jL/\( Br Bqu/Ether BT\@/R\/\/O\
+ H
Ny d THF U 60.5% 2 OQ

Amberlyst 15 H, AcOH / CH,CL, N__Br | F
N &+ nN

Acetone / H, O NaBH(OAc), H

88.1% 62.9% ©/\ 4

Pd,{dba),
N N HZIMeOH HOBT/HBTU
t-BuOK / Toluene N N s
90.3% Pd/C BocNH OH DIEADMF

65.4% 94.5%

HOBT/HBTU
CH,C), )" N + BocN\)LOH DIEA/DMF
$00% 79.5%
o =N/
\_/ é CHCL  h ” 5 )N

67.0% N

4,4,N-Trimethoxy-N-methyl-butyramide (1)

To a solution of methyl 4,4-dimethoxy-butyrate(4.99 g, 30.8 mmol) and N,O-
dimethylhydroxylamine HCI(4.65 g, 47.68 mmol) in 60 mL of THF at— 20 °C, is
added isopropylmagnesiumchloride(46 mL, 92.28 mmol, 2.0M in THF) maintaining
the temperature below — 20 °C. After stirring at — 10 °C for 30 min, the reaction
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N MS ESI 415 (MMH)+ H~ OH OO NExane195

(S)-N[(S)-1-Cycl ohexyl -2-((R)-2-{6-[(2-fl uoro-phenyl)
wo p@sloyi79ani no] - pyrid in-2-yl}- PCT/EP2005/003619

pyrrolidin-1-yl)-2-oxo-ethyl]-2-nmethyl am no-propi onam

de (78 O \OMCl .O O- Br NBr BuLi / Ether Br NO

00\ ,NH99 THF %Il 1 1~ + 60.5%1 2 O  Anberlyst 15

NH2 AcOH/ CH2Cl2 NBr F6 Brty'3 H+ N+ HW\I J ‘

mixture Ps:@ltl@mﬂle/d W50 riva BF(vabhsy :ﬁwcﬁgxtile?/@téa w?ﬁf’ Cﬂx/SO e O
FO NN/ H/MOHF HBT/HBTU t-B Tol uene N |

The compiRed osganigdaygreis-fredorai-Nar$ O and Dﬁﬁecsthwgh/@@mrt silica

gel plug%4 ﬁ?ﬁ%{ﬂ%%ﬁ 5%%&% 5%“,—1’ J/ﬁ‘éﬁg@(ﬁf{l—l g!”}' ﬁ’ﬁlbeoN

butyramideé(5RAg,N6Padlpate MquitN M/Z=191.0

N-[1-Eth-(Z)-ylidene-5,5-dimethoxy-2-oxo-pentyl]-acrylimidoyl bromide (2)

To a suspension of 2,6-dibromopyridine( 8.1 g, 34.03 mmol) in 80 mL of ether at —
70 °C, is added BuLi( 12.3 mL, 26.17 mmol, 2.5 M in Hexane) in on portion. After
stirring at — 70 °C for 5 min, 4,4,N-Trimethoxy-N-methyl-butyramide(5.0 g, 26.17
mmol) is added to the solution dropwise. After stirring at — 70 °C for 1.5 hr, the
reaction mixture is quenched with 120 mL of water and extracted with 3 x 130 mL of
EtOAc. The combined organic layers is concentrated and purified by
chromatography(Hexane/EtOAc:70/30) to give N-[1-Eth-(Z)-ylidene-5,5-dimethoxy-2-
oxo-pentyl}-acrylimidoy! bromide(5.96 g, 60.5%) as light yellow liquid. M/Z=288.0

N-[1-Eth-(Z)-ylidene-2,5-dioxo-pentyl]-acrylimidoyl bromide (3)

To a solution of N-[1-Eth-(Z)-ylidene-5,5-dimethoxy-2-oxo-pentyl] acrylimidoy! bromide(7.0
g, 28.9 mmol) in a solution of acetone( 30 mL) and water(1.5 mL) at room temperature, is
added Amberlyse-15(20 g). After mechanical shacking for 3 hr at room temperature, the
reaction mixture is filtered. The resin beads were washed with acetone (contain 10% of
EtsN). The combined organic layers were concentrated and pu;iﬁed by
chromatography(Hexane/EtOAc : 70/30) to yield N-[1-Eth-(Z)-ylidene-2,5-dioxo-pentyl]-
acrylimidoyl bromide(5.18 g, 88.1%) as light yellow liquid. M/Z=421, 243.9 [M+1]

2-Bromo-6-[(S)-1-((R)-1-phenyl-ethyl)-pyrrolidin-2-yl]-pyridine (4)

To a solution of N-[1-Eth~(Z)-ylidene-2,5-dioxo-pentyl]-acrylimidoyl bromide(1.0 g,
4.1mmol) and R(+)-a-methylbenzylamine(0.5 g, 4.1 mmol) in 17 mL of CH,Cl, at—~ 70 °C,
is added acetic acid(0.6mL) and sodium triacetoxyborohydride(1.74 g, 8.2mmol). After
stirring at — 70 °C for 40 min, the dry ice bath is removed, and the reaction solution is

warmed to room temperature. After stirring at room temperature overnight, the reaction
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H\ $-N/NCH6 C 7.0% N \ 9 76
4,4, N-Tri met hoxy- N-net hyl -butyram de (1) To a solution
wo@Rooseeityl 4, 4- di net hoxy- butyrate(4.99 g, 30. 8paTBP005/003619
and N, O di net hyl hydr oxyl am ne HCl (4. 65 g, 47.68 nmol)
in 60 nL of THE at - 20 C, is added
i sopropyl magnesi unchl oride(46 nm, 92.28 mml, 2.0Min
THF) maintaining the tenperature below - 20 C. After
mixture & quendhgdakith 20niCof watetart Extrddied WRRC3 kB0 rﬁQ%f\@izClg The
2005/ 097791 PCT/ EP2005/ 003619 m xture is quench
combingg} prigasis 'ﬁ\i\zeﬁwm@?nmaésd aa@p@aﬁaﬂbm 3 % 80 . of

chromatﬁg%( ga Fttg%lgg?t@ élé‘éﬁ% ﬁk%}:‘i’ (g-l(ef ( Hhggut-ethy))-

pyrrolldlmﬁeylirpyudune(ﬂ B8 g; 6@c¥n) aaﬂlghlt yedlogt Ntﬁud M/Z2=332.7 [M+1]
4,4, N-Tri met hoxy- N-nmet hyl - butyram de(5.9 g, 99% as
pale liquid. MZ=191.0

(Z)-N- (Zl‘FlhbrElﬂlfe(r@r MLdana-Ne-fa- gsgge(quﬂrﬂ 'ﬁhe?}m-é%ﬁm)yﬁ)}rraﬁﬁfﬁ-z-yl]-

doyl bromde (2)" To a
prop- 2-?"6Ebwbdena]}pr¢mmwhlcsn$ (§) 34.03 nmol) in 80 nmL of

o a solfhfifbr Emiagnaiot Gl et parOIp Sy oy Panele6.5 me,

2.57Tmmé), 2-fugs-rietiyahiline(64.7 mg, 5,14 mmol) and 2-(di-c clohex hosph -
Q N-Tr i met hoxy- Ié—msthg butyrarr% de( % Y )ep osphino)-bi

pheny(?:%vrr!)g Os! ) tho2q AY- @%ﬂomein@natdpom\ﬁegwemtwerwere added
Poavafi 17 57815 7o, e bbb f TP PaB S, ano

then cooted.&ﬂrddm dmpEtie. Wﬁ@ré&lﬁbhﬁﬁ&ttﬁé%ﬂheﬁeﬂ&h?ﬂt&;ﬁ &elite, and the

filtrate lsccﬁ{ﬂ@%cgt [I)tgt edﬁﬁ(qﬁeﬁ% }@e(%)g(@sh@gd 304 2 ¥ 5§ b of water. The combined
organic Rlybdks weRs f:f)céﬂtn‘a@&? Eaé p@n@égﬁg&gﬁ?z‘%mégogéap%%(%t;/l&Clé/MeOH 97/3)

oxo- pentyl]-acr ro
to give (Z) Uh(tz lﬁbbtwhbnyﬂ%hﬂma%ﬂﬂ% [(B)-1- ((R) 1- phenyl ethyl) pyrrohdm 2-yl}-

prop-2- egr ygge?éﬁ%egden& []fz 8§(rpdrlgg)(80 %%)])t gs éal%csr IW/Z ¥;76 0 [M+1]

N-[1-Eth-(2Z)-ylidene-5, 5-di net hoxy- 2- oxo- pentyl ]
crylimdoyl bromde(7.0 g, 28.9 mmmol) in a solution

(Z)-N (Z%ﬂUémbﬁeyl)s‘@-meﬂyyl i 1vié$ 1 {((R)51 whenydethylppyrrolidin-2-yl]-

I 15(20 Af t
prop-2-qrE Rl M Sntcha iR Rline TN 17 oam tenperature, the
(Z)-N- (ZJFWprHen”yll)XNuﬁ@thVBNf-[ﬂ E(S?-Gd((RFh%He@ﬁ'I Bt rd!@f i¥-2-yl}-prop-2-
with acetone (contain 10% o Et 3N)..
en-(E)- Y'%P@]wéep@wamr@(ﬁagimg hed @”rra@hct%mssawd inAQ rpbrquee@H in a

500 mL ®nd bottle flask with 300 mg of Pd/C. The reaction mixture is stirred under H,

gas( 1 atm) from a balloon for 24 hours. After degasing under vacuum, the reaction

mixture is filtered to remove catalyst. The crude product is purified by reverse phase
HPLC to give give (Z)-N-(2-Fluoro-phenyl)-N-methyl-N'-[1-[(S)-1-((R)-1-phenyl-ethyl)-
pyrrolidin-2-yl}-prop-2-en-(E)-ylidene]-propenamidine (200 mg, 55.4%) as yellow oil.
M/Z=272.07 [M+1]

[(8)-1-Cyclohexyl-2-((S)-2-{1-[(E)-(Z)-N-(2-fluoro-phenyl)-N-methyl-1-imioxo-
propenylimino]-allyl}-pyrrolidin-1-yl)-2-oxo-ethyl]-carbamic acid tert-butyl ester (7)

111



chr omat ogr aphy( Hexane/ Et QAc : 70/30) to yield

N-[1-Eth-(Z)-ylidene-2,5-di oxo-pentyl]- acrylim doyl
whe@siesfb. 18 g, 88.1% as |light yellow |iqui dPCT/EP2005/003619

M Z=421, 243.9 [ Mr1]

2-Bronmo-6-[(S)-1-((R)-1-phenyl -ethyl)-pyrrolidin-2-yl]

-pyridine (4) To a solution of

N-[1-Eth-(2Z)-ylidene-2,5-di oxo-pentyl]-acrylim doyl

Toa sol&fo%%f;@&n%{_% F%éﬁrzwéxyaﬁrig@rl%e( %Og mg’J 0.79 mmoll) in5 mll_7ofnl?_MF at room

temperat@m(ms 2dded du@Opl(prlatlsylamm (Qaﬁ&tnnlq 336 n‘ni@bl)aarmollyanﬁkfter stirring at

oom enfR P 326 SRR RPN 54 0B Py i BB i) 558 ez

mg, 0. 86rrﬁmv)aﬁl DIRAFA5tAE) lserfdddod thelrehdtih ntxtuMBERBdhE GoliRM s
erature After stirri n% at roomte erature

transferr%d/écr an@W@r flaple cpp@igb)-N: &H@@a@wwwgmethyl N'-[(S)-1-

oo CE SRS ey TS Y8 s e s

for 1 hr, ihenmeaoiioh eolgdih ¢s biyted witheEEO A0 (8@ AL adied vwaaztleduvith watkr (3 x
¥] chr omat ogr aphy( Hexane/ Et CAc: 70/ 30) to yield
20 mL). 3 BriswaRiped cgyanic z()@rs s mtm@@%yﬁe crude product is diluted with

CH2Clz ( ﬁy ﬁLg lel'nl‘éi: &G%MV%” 3(% %%F%ﬁ}??leg byPéhrdtiatdgraphght

(CHClof MEDH\I??@) Eb giveol( Brd FY gloMexy-ZhY(B)-BF {1 HIE () N4 2{flusre-phenyl)-N-
et

methy-1 R0, G b BB ok Ao ety rerrbagaie aeidtert-buty

ester 3276m 9459 +
(20 B9 5) a5palg qumy MIZent LAl 1y oyrrolidin-2-y1]
pyrldlne(86 5 ng, 2.57muol),
2-fluro-nethyaniline(64.7 ng, 5.14 mmol) and
2- (di - cycl ohexyl phosphi no) - bi - pheny(38.5 ng, 0.13

Z)-N'-[1 L I -
O T o o T

yhdenew&zdu@rpsplsenw "'e?tthﬂbng@ﬁ%amldiﬁg (8hnd then cool ed

To a sole IS EERRIHAS E2- (%2 L FREDLEENTZ N b b oty
1—|m|oxo+p[?1%xiﬁnﬂr®%] aityg}l pmdﬂ@dn-\iln-ymrzgm: ét?gﬂicadfe{;m&iﬁrd tdihveutyl
ester (3201910 ba B DR Tot AL PR R TBRBML grse-
cooled ’tog-I ‘O@d)Zs)IO\?%( %féﬁ&ﬁl@né’gﬁgyb)fbf\bﬁ‘?ﬁlﬁyJ\Ie’r:r[_e?_ﬂzh?ﬁ\ mixture is

phenyl pyrroli
concentr@hedptozreemv@ﬁhoyi ofdEnk] TpeopeidagiisidissoBed iN@0 190. EQHA»,

énd neutgaﬁjgggﬁ@hyg g%%ééégﬁl]ooﬁ[l “’F%}r[h@ Zc)hitlckrk ﬁ)ﬁ@dpc%eﬁﬁaz&qﬁﬁgd

concentraﬂé)drtb Wéi(Z'fﬂ -p-i(S)-1- (](S) -2-Amino-2- oyc
E) -yl I'dene] -'pr openam di ne

lohexyl- apgyyl)hp)(rzolidlmjﬁrﬁ} prepmaHen-(k)ndidanel- NF(ZEfLC{erWeﬂy D{NRmethypl-

propenarfifife. (& el AR RLL  Pal BBt trtoey mypgeption for

next stepiesgtoiveti/zr419.2nvof] MOH in a
{(S)-1-[(S)-1-Cyclohexyl-2-((S)-2-{6-[(2-fluoro-phenyl)-methyl-amino]-pyridin-2-yl}-

pyrrolidin-1-yl)-2-oxo-ethylcarbamoyl}-ethyl}-methyl-carbamic acid tert-butyl este
(9)
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500 nL round bottle flask wwth 300 ng of Pd/C. The
reaction mxture is stirred under H2 gas( | atm from
w@2daloden for 24 hours. After degasi ng under RET/EPR2UP5/003619

the reaction mxture is filtered to renove catal yst.

The crude product is purified by reverse phase HPLC

to give give

(Z)-N-(2-Fluoro-phenyl)-Nnmethyl-N -[I-[(S)-1-((R-1-p
Toa solu'ﬂ@ﬁ)df&fcmlr%ethWLfélalanmem55 mg, 0.76 mmol) in 5 mL of DMF at room

l'idin-2-yl]-prop-2-en-(E)-yli ene] propenamdlne

temperathig, i5gddeq dagog;@pyl@thyéamlne (r58-mkn 3037n1rn,@li]s owly. A(fter stirring at
room ten{rg(q%tuk %r“%dj F\?ML:S 23 QS@(IO% of HOBFIT142hgNo (8% THhHay S B TU(311

mg, 0.82 mﬁmpaﬁw IDVF mb]mla)l lb)dd]deﬂy(o tiod reehotioh-rpixturg; ard-tle¢ bylufionds
amc acid tert-butyl 7791

transferreptfp/ apothesiiagigeanfaingg @%\Eﬂ?ﬂﬂ[&) &(]15%]2 XQ]II’ZIQ %SCyc oheXxyl-acetyl)-
pyrrohdmg’/&ﬂ;r&? SVEL S QEZ%H%@L@? ?I%rd@he@yl?ﬁl -FERhyI-drBpéndthidite (260
mg, 0. 63dnmd)prAfteylsebmtn}g &ori Tnler, (tlﬁ)e E@dhrbn s®l@iomis [dilutgcowitly EtOAC (50 mL),

ancvast] Gt o SR B8l kBBt T
crude préy e iddMItéd ‘V\ﬂthm}ﬁgéé (M}nL)Sarﬁ‘)ddi%d b%ﬁlﬂﬁﬁ@?céﬂd);ﬁmlf ed by

m xture, and the solution’is transferred t
chromatddraghy C@Ht@bﬁé@DH 97/3) to give {(S)-1-[(S)-1 Cyclohexyl 2 ((S) 2 -{6-[(2-

woro o S TR Y A o

methyl-c8&Haftic a@idberivmy) estdf(BO0 nsd,79/5%gas bgre durhr Mlt2|¢696 2[M+1]
y reacti on sol ution |s(d| I Lﬁ%d with EtOAc (50 ni), and
washed with water 3 x 20 nmL). The conbi ned organic

S SEE  AR s PRt e
yl}-pyrralidinfi-gh- wablfb“thyﬁtmgfeihybam(rﬁl—lﬂm[ﬁbmmdév 8) to give
Toa solLﬁ§Q|n)Qf|\g|ve SR %S dahei i 2 R albl Eph M-ttty
amino]- pvgdlhyi ygtdﬁm(ﬁmcar %E}Xg ICI Oﬁt@elerPéHdﬂl]}etﬁyF}frféﬂhW( -Barbawli¢
acid tert+ bgtySDés&%BO@smgaDéOgnmol)l\mBIme {4[M1al-20 °Cis added TFA (5
ML, pre- %cglsed’ t(h[,'_gp W‘; %lﬁyvgé(g tghst [TEY ata %y%r%Bel%?H fi] ?éé’dt?onpyr
mixture l%'c%;ﬁ@é}%}at%b(a%rcféwre@ eyl BiPNEEdhnPY\eRerasuniiragrep

To a solution of

C18 30 ) {®) mmdylobdéehpbe dspersfic zopditippECHsEN 3B 1ol 2@ dilde phfb
- N- |2 )

0 1%THE~V#MQEE‘4EMM> - wggpyr YA Pl

fluoro-phehhinme®gl ﬁﬂﬂa% mmd -pent-pyavslidin-1ed)-2+o0 03él(hym2- 0. 63

methylarping= F)Df@atﬂf@dnld@(m%o’“@) 62540dv0| 38 tht@ é?)“@at dFr“r saly g{ugﬁ'@s

the reaction mxture is concentrated to
Miz=498 Qe g, e oo o X i coneny o0 o
of CH2Cl 2,

In order to measure the ability of the inventive compounds to bind the BIR3 peptide
binding pocket an ELISA and a cell based assays are utilized.

Elisa
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and neutralized with 10% NHAOH to PH=8. The sol ution
is dried over Na2SO4 and concentrated to give

W@ 200s5mb77pL- [ (S)-1- ((S) - 2- Ami no- 2-cyc PCT/EP2005/003619
| ohexyl -acetyl)-pyrrolidin-2-yl]-prop-2-en-(E)-ylidene
]-N-(2-fluoro-phenyl)-N nethyl- propenam di ne (260 ng,
guantitative) as pale gumw thout further purification
for next step reaction. MZ=411.2 [ M+l ]

Compouhﬂ§hréﬂcﬁ&hteh-\@iﬁ IGEBTPAB}!Ra Zuél()ﬁ)of&e{rﬁarhd Ridtinytated A

am no] - pyri di

peptide (ﬁerPrFﬁém L a_tre;/tay m-ésa@teéltﬁr%weapiﬁé%yﬁ?r BAR BIR$stpae Elisa,
a GST-ng?ﬁ@,%ggp%Hggggnfaliigﬂacmggﬁ ggg)fm%&&lﬂ@n@%éé 08d8iap1

BIR3 SrernEINanatCBwr -BIRS falsmi a:m(talﬁmg‘rmlrm FEdsR50)36hfrermCIAR 1 is

used. Fo yvgfagp@ rgg L@%ﬁﬁgé SN%I Ae e@egsn%ma%]e&\MThe

f r ot oM a
remamm? (Fgﬁl%lSSO@bWtelﬁ ‘P@wg‘idnﬁm @n%gli_;?&g%gs _II_rW( h@ﬁ%

incubatiaqn @ith ngmﬂt)anterSWI%r(tﬁmdi_E)S foowedéy washing aﬂdaawbﬁilon with
alkaline phgj@qu]ra‘i% aggwtgggte%oaln%l goé‘t an%nbotdlreasn%fgq{gl ?sda%%hﬁ&?bgﬁwr
Attophos( @roMedhl) aht Pbad wWithLy 100t BR4Z06KI40BexEmMaBBDrh) -1Cses

yrro

correqunddpmozcynqramropf corgpoyy Wiighidiselacks (2lfraf (&9 b-BIRersignal.
The [Cso g&lf ﬂ?ﬁ I{%oty& a‘%&? ”Eod R0 TthiCB(?v%qg’ Wéémpﬁﬁbﬁé listed in

reaction s nis d

Table 1 WithB dels6hised EQIS?A)assaWﬁbn@ﬁffﬂﬁh\M 005 wat®epM, 3 x 20

m.). The conbi ned organic layers is concentrated. The
crude product is diluted with CH2CI2 (10 nL) and dried
over Na2SO4, and purified by chromatography

Cell Pf°i‘f“§%ﬁk’?‘"§§%¥9&§? othgxsi ' ((S)-2-{6-[(2-
The ability §f330r§8%§63's ﬁ%lgﬁ@qytgr@g]ﬁ'&ﬁ]g {;’Qg{r{ lﬁ \ﬂfrg %Hon@éf oglrlné@b he

CellTiteraB A QL - Mo Radisd Rive 08 mw&aﬁaﬁ Aasapzefpmrgelga) This
M Z=596. 2[ M+1 ]

assay is @smn@sPésafSPIL@@@rsm@m\teiIf(t(%’aoﬁzn{ eeppound [k bOpheny! )
dlmethylyp?i(ﬂ }{IZ1 @&a@%@rﬂb@&%gh W]M ssulfoph Pylznzrl;io_t%trr%%?lgjm,
inner saltyeviit 8¢ ahd &)1 dlecteors obuplmg]reragegt @pdnenazme methosulfate) PMS.
MTS is t%lé%gllu%?{i &)S)ée}l_s%/tglaopo?n%ézan p%(? ct; thia t;s 2b£1r|1éjeo(r)P WPIIC?Inlg
measure%f%ﬁ@()rﬁﬁ( r H’é Bo:%f]é’rls}oh%frl\ﬂ‘ijé'lﬁﬂoﬁhé UboRs BoRtS Rorhaiha

et h carbamc acid tert-butyl este
product (sim&ongphsbeﬁ(byrd&biy)irogertaﬂEGrZyO‘IBSrfD)Jndtln negaloplically getive

| )
cells. Therda o HorBacar rodist meameesnats Byde SO doomm
absorbaﬁ@é‘ Fﬁﬂﬁ?é&ﬁ/%}oﬁﬁﬂloﬁéf {d thecthupwb & sinivindL&elisGalcutie. VARG

Sunfire pre
values of compounds hsted in Table 1 in the described cell assays ranged from

0.005 - 50 pM.
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C18 30 x 100 mm Mbbil e phase: isocratic condition,
CH3CN 28%/ H20 72%with 0.1%FA;, Flow rate: 45
waorkdogiopr)79t o gi ve PCT/EP2005/003619
(S)-N-[(S)-1-Cycl ohexyl -2-((S)-2-{6-[(2-
fl uor o- phenyl ) - net hyl - am no] - pyri di n-2-yl }-pyrrolidin-
1-yl)-2-o0oxo0-ethyl]-2- nethylam no-propi onam de(206 ny,
67.0% as white solid TFA salt. (HR Mass M Z=496. 3069
[Mr11). In order to neasure the ability of the
i nventive conpounds to bind the BIR3 peptide binding
pocket an ELI SA and BEx&e@ble haged assays are utilized.
Elisa 113 WD 2005/ 097791 PCT/ EP2005/ 003619 Conpounds

are incubated with GST-BIR3 fusio rotei d
bi ot | TAlgted comer 'sm??wqwéﬂﬁtfe FCH m‘“aa(ﬂ
stretavidin-coated 96 well plates. For Xl AP BIR3 Snac
ing2 ! gipsunds of
Tablets, &yPlsigor'aSAC0E ARG SoTRg ot ey BTSN et
formula () reStidieRBinfths ippeceting &xampes #1844 eictheJotkwwingapnpasition
ClAPl.is sed. Following a 30 m nute incubation,
are prepgfgfusing Eo"g%?éﬁg hodBy washed. The remmini ng GST- Bl R3

Comgo&i‘(t)lb

fusiton protern 1s nonitored Db
at, incubation wth goat

y ELT SA assay i nvol ving
ant i - GST anti bodi es
ation with alkaline .|

owed by washing and incub

phosphat ase conjugated anti-g
anpl i fACéNedegf@@l'eﬂ%\t t ophos (Pr

pat anti bodies. Signal is

pmega) and re@d i th

st €] L o -
Eytoftotur—Ex450nm40—and—Em

58O on

phi ch di spl aggsadal f of

non- bi oti nyl ated Smac

to con trati of conpound
GST- Bl sﬁag%%ﬁ?&" The 1 C50 fol

is 400 nM The |1 C50 val ues of
Tabl e 1 ibpadtbee descri bed ELI S

conmpounds listed in
A\ assays rang@ddrom

0. 005 - 10 M Cell Proliferation-Assay—Fhe—abitity—of
compounds to .inhibit tunor celll gromh inyvitro is
moni to%'%'ﬁg'cﬁhe CeliTited 96(r) A@e&u@g

Nom-Radioactive Cel't Proliferation Assay (Pronega).
This assgyidysy composed of solutions of agggel
tetrazolium conpound [3-(4,5 dinethylth

i azol - 2-yl ) -5-(3-carboxynet hoxyphenyl ) - 2- (4-sul f opheny
| ) - 2Mlagresiumstearate i nner sallt; MIS] and laMd%l ect ron
eoupd i rthosut-fate)—PVB— MIS TS

D\Jur.ll
mazan pr odu1:-,t5 mtghe

I
T

OO

pherazine—1m
cells into a for
which is

Rg—+eagent
tal
Manufacture: The active ingredient is combined with part of the wheat starch, the
lactose and the colloidal silica and the mixture pressed through a sieve. A further

part of the wheat starch is mixed with the 5-fold amount of water on a water bath to

form a paste and the mixture made first is kneaded with this paste until a weakly

bioreducedTb
absor bance'8

plastic mass is formed.

The dry granules are pressed through a sieve having a mesh size of 3 mm, mixed
with a pre-sieved mixture (1 mm sieve) of the remaining corn starch, magnesium

stearate and talcum and compressed to form slightly biconvex tablets.
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measured at 490nm The conversion of MIS into the

aqueous sol ubl e formazan product is acconplished by
waledwaogenase enzynes found in netabolical ly BCI/ER®05/003619

cells. The quantity of formazan product as neasured by

t he anbunt of 490nm absorbance is directly

proportional to the nunber of living cells in culture.

The 1 C50 val ues of conpounds listed in Table 1 in the

descri bed cell assays ranged from 0.005 - 50 M 114

WD 2005/ 097791 PCT/ EP2005/ 003619 Exanple 196 Tabl ets

| conprising conpounds of the fornula (I) Tablets,

conprising, as activ ingreqient, 50 ng of any one of

t he conmpounds of foé&ﬁ!lﬁ’_'%-l-ﬁznenti oned in the

precedi ng Exanpl es 9-194 of the follow ng conposition

are f'lb% y! thRomagtat (hon:

Act i \%"?‘ln%ffg [ enpag{)@ngbn&]dgdfggmh 60 rrlg (Il)ﬁact ose

50 ng Colloidal silica 5 Tal cum 9 ng Magnesi um
Tablets, earaprising, as agtiirgredigst, #§0 reg ofanyfcne: efrtbe compainds\as

ormuta ()P ESEeTs 515 BRI PR flenk G SRR RS Gwno
standard@fy@@@g&ﬁeghr ougg a sLeVﬁ. A Iulrfiher partfof the wheat
starch is mxed with the 5-fg amount of water on a

water bath to forma paste and the m xture nade first
ComposiioRneaded with this paste until @A weakly plastic
meEss- TS formed. The dry granutes @re pressed tnhrough a
si eve hé&@r{)&:@@aﬂh size of 3 M| m xed Ww t160"i‘ng
pre-sieved m xture }1 nm sieve) of the remaining corn
starch, nagnesium
Crystalline lactose 240 mg
Avicel 80 mg
PVPPXL 20 mg
Aerosil 2 mg
Magnesium stearate 5mg
Total .. 447mg

Manufacture: The active ingredient is mixed with the carrier materials and
compressed by means of a tabletting machine (Korsch EKO, Stempeldurchmesser

10 mm).
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Sstearate and tal cum and conpressed to formslightly
bi convex tablets. 115 WO 2005/ 097791 PCT/ EP2005/ 003619
wex@shBE9197 Tabl ets 2 conprising conpounds of PCTYEP2005/003619
formula (1) Tablets, conprising, as active ingredient,
100 nmg of any one of the conpounds of fornula (1) of
Exanpl es 9-194 are prepared with the foll ow ng
conposition, following standard procedures:
Conposition: Active Ingredient 100 ng Crystalline
| actose 240 ng Avicel 80 ng PVPPXL 20 ng Aerosil 2
nmg Magnesi um st earate 5 ng Total 447 ng Manufacture:
The active ingredie sn S with the carrier
materials and conpr H‘b? ans of a tabletting
machi ne (Korsch EKO, Stenpel durchnesser 10 nm. 116
WO 2005/ 097791 PCT/ EP2Qgsiify3619 Exanpl e 198 Capsul es
Capsul es, conprising, as active ingredient 100 ng of
any one, of the conmpounds of fornula (1) given in
CapsmeSEﬁ‘aWﬁF'é@ggai@&’fw%ﬂngfﬁdleﬂbl‘lQMﬂSngW otg e earapounds of
r t
formula (BSRRA R RAFiRe B P L FIERIRG BBRRE SR e Prapareny
according to standard procedures:

Composition:
Active Ingredient | 100 mg
Avicel 200 mg
PVPPXL 15 mg
Aerosil 2mg
Magnesium stearate 1.5 mg
Total 318.5 mg

Manufacturing is done by mixing the components and filling them into hard gelatine

capsules, size 1.
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PVPPXL 15 ng Aerosil 2 ng Magnesium stearate 1.5 ng
Total 318.5 ng Manufacturing is done by m xing the
waeorpoeEat s and filling thorn into hard gel ati PEI/EP2005/003619
capsul es, size 1. 117 WD 2005/ 097791 PCT/ EP2005/ 003619
W claim 1. A conpound according to formula |l R3 O
RIL~ NNUR |1 OYL R R4 wherein RLis H Cl-C4
al kyl; Cl1-C4 al kenyl; Cl1-C4 al kynyl or
We clainfe3- C10cycl oal kyl which are unsubstituted or
substituted; R2 is H Cl-C4 al kyl; Cl1-C4 al kenyl;
1. A compouatiiagagrding taoroui el oal kyl whi ch are
unsubstituted or substituted; R3 is H -CF3; -C2F5;
Cl-4 al kyl; Cl1-C4 al kenyl; C1-C4 al kynyl; -CH2-Z or
R2 and R3 together with the nitrogen forma het ring;
Zis H -4 F d; -CH3;, -CF3; -CH2Cl; -CH2F or
-CH2OH. R4Rgs Cl- Clgastrai ght or branched al kyl ;
Clc%6 al k nyI yHCL- 16 al kynyl; or -C3- ClOcycl oal kyl ;
- 6: -N &R, andl - (CH2) 0- 6- het ;
mhereln | Ky oal kyl and phenyl are
unsubst i ute ubstituted; Z1 is
-N(R8) - ®O) - C1®y) kyl ;
N(R8) - QD) - (OH2) 1-'6- C3- C7eycl oal kyl : - N(R8) - O(O) -
wherein (CH2) 0- 6- phenyl ;- N(R8) - C( O - (CH2) 1_5 het ;
-C(O - N(R9)(R10) -C(O - O Cl1-Cl0al kyl ; -
Rq is H; C(-O) afRy(; @21 alke Pl Craycaliopilt pi C3-Cqocycloalkyl which are
unsubstltu?(ﬂ)rsutgs itu eo 6-phenyl; -&(0-0(G2)1-6-het; -0

Rz is H; C4-C4 alkyl; C4-C4 alkenyl; C4-C4 alkynyl or C3-Cqgcycloalkyl which are
unsubstituted or substituted,;

Rs is H; -CF3; -C,Fs; C4-C4 alkyl; C4-C4alkenyl; C4-C4alkynyl; —CH2-Z or Ry and R3
together with the nitrogen form a het ring;
Z is H; —OH; F; ClI; =CHs; -CF3; -CH,CI; -CH,F or -CH,OH;

R4 is C4-C4s straight or branched alkyl; C4-C16 alkenyl; C4-C+s alkynyl; or -Cs-
Crocycloalkyl; -(CHo)1.6-Z1; -(CHa)o.s-aryl; and -(CHa)o.s-het; whetein alkyl, cycloalkyl

and phenyl are unsubstituted or substituted;

Z, is —=N(Rg)-C(0)-C1-C1palkyl; —N(Rg)-C(0O)-(CH>)1.6-C3-Crcycloalky!; —~N(Rg)-C(O)-
(CHz)o.s-phenyl; ~N(Rs)-C(0)-(CHz)1.6-het; -C(0)-N(Rg)(R1o); -C(0)-O-C+-Cioalkyl; -
C(0)-0O-(CH,)4.6-C3-Crcycloalkyl; -C(0)-O-(CHz)os-phenyl; -C(0)-O-(CHz)4.6-het; -O-
C(0)-C4-Coalkyl; -O-C(0)-(CHz)1.6-C3-Crcycloalkyl; -O-C(0O)-(CHz)os-phenyl; -O-
C(0)-(CH,)46-het; wherein alkyl, cycloalkyl and phenyl are unsubstituted or

substituted;
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C(O-Cl1-Cloal kyl; -OC(O-(CH2)1-6-C3-Crcycl oal kyl ;
-OC(O-(CH2)0-6-phenyl; -0- C(O-(CH2) 1-6-het;
wob@sep19al kyl , cycl oal kyl and phenyl are unsubPSI/EP208003619

or substituted; 118 WD 2005/097791 PCT/ EP2005/ 003619

het is a 5-7 nmenbered heterocyclic ring containing 1-

4 heteroatons selected fromN, 0 and S, or an 8-12
menbered fused ring systemincluding at | east one 5-7

het is a 5rk mzEnkereddiatemeyclic ing cogtaiting ai- & meﬂoatdm@rse'ﬁected from
teroa orrs sel ect(g?ufromN 0, and S

ch
N, O and iy Qaraiticia membrged fusessivng sYsigmsipsiuging at 311e88 one 5.7
memberéﬂ%‘é’t@%défcﬂé ﬁﬁ|g %n?éillﬁ’iﬁb' 1 ? 693 9B Me@afo%?%ﬂ;%{ed%ﬁﬂ@e@

and S, wirieh heteroeyclie nlrrgjep‘étsedmrig/sﬁterms Osalkstituted or substituted on

carbo &ﬁﬁqv?clolkyl - (CH2) 1- 6- C3- C7cycl oal kyl ;
2 camon X Ayl ; wherein al kyl, cycloal kyl and phenyl

are unsubstituted or substitut ed, or RO and R10
. ogether with the nltrogenformhet R5 is H
Rs is H; ~€it :L':l@FaI, kGHOBr g -Chi§dny| ; C3- C7cycl oal kyl ;

i AR SRV 1 AR Y

CrcycloakyICHO) M) d6phehdHahdredn aitynyyiclctilkyl and phenyl are unsubstituted
-)Glehﬂ phenyl ) 2; g%?n 4 O)p C1 yClOaI kyl ;

or substltuégtb)or({@.@r) d Re. tegetier wjgrbth@dm%ygen form het;
-C(O-(CH2) 0- 6-phenyl; -(CH2)0-6-C(O) -phenyl;
-(CH2)0_6-het; -C(O - (CH2)1 6-het; or R5 is a

Rsis H; O1e(§||d-:iaﬂkylobr)d;rplmnwtcﬁﬁﬁboyclmwlm(@Hzmﬁs @g—IQ/;bycloalkyl -C4-

Craalkyh-YG ol et 69 oaBar (G Beber b - Do (GHa o

henyl ' - -C3-Cy-
phenylz; SICHOLUCH phsnf. FadrfyL, (o). OanIk)clR@(@)Fi@l-'IJ)m C3-Cy
cycloalkyl; —C(O)-(CHz)o-e-phenyl (CHg)o 6-C(O)-phenyl; -(CHa)o6-het; -C(O)-(CH)1.
e-het; or Rs is a residue of an amino acid, wherein the alkyl, cycloalkyl, phenyl and
aryl substituents are unsubstituted or substituted;

U is as shown in structure |l:

R; Rs
R, a)n—Rc
R
X

- (Rb)n—Rd—— |,
wherein
n = 0-5;
Xis—CHorN;
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WO 2005/ 097791 PCT/ EP2005/ 003619 Ra and Rb are
i ndependently an 0, S, or Natomor CO 8 al kyl wherein
wor@®sos77apre of the carbon atons in the al kyl PChYaP2005/003619

may be replaced by a heteroatom selected from 0, S or
N, and where the al kyl may be unsubstituted or
substituted; Rd is selected from (a) -Re - Q-
(Rf)p(Rg)g; or (b) Art-D- Are; Rcis Hor Rc and Rd

Ra and Reyareag@eRaiddry Brioc 8¢ bPNeJi&ksh &F g by hRFeih orBhAiBre of

Rc form 'a cycloal kyl or
the carbppgteupsrin e atkyhcln‘aln may laecmplapedrluy eqhateeoatom selected from

0 5o SFASTRETS st e T o baBledhy ™"

Rd is selextéd from:S, S(O, or S(O2; Art and Are are
aZUbSt tuted or unsubstituted aryl or het; Rf and Rg
@ME@M Py H - Cl-Cloal kyl ;
t§1 C al[j<_y}é%ryl -OH, -0-Cl1l- CilO0al kyl;
Cr7cycl oal kyl; -O(CH2)0_6-aryl; phenyl;

Rcis H t Hed f
cis ¢arri§2 anp yﬂ;a)plm@@me& %gr(\(Né"%b Fg@r hejtﬁgl@é‘%%) ﬂé?%ﬁ&?R%_form

a cycloaﬂéyoﬁor h<§( @5 @ﬁt cbgé ﬁle:fplmeds(ng) @t.mﬁlqrm atom;

and a%a 4S- C1- Cl0al kyl ; aryl-Cl- CAal kyl ;
P d C%éé&a%ﬁ)tﬁ%\i\her ei n al kyl, cycl oal kyl, het and

Re is C1a@‘ty| ar agyMéabstandég{gd/ému&m%Bié Iu}i]webbf}htuteg or su(t:)élstlltukte?
- 1 al kyl pheny - 1 al ky
QisN, %ﬁg%@ﬁ& %f(a?brm aring selected fromhet or aryl; D
Ary and A@ areQubstiftéd ofbnduidtity, yl ene; - CF2-; -0-;
1 S(Or where r |sn[f 2; tlearbgl}loax"?%’ane; or Cl1-7

al kyl - OH, where al kyl, al kyI ene or arylene may be

Rf and RGOS der?g&erﬁlb%sgmé} RIK S RO O - 06

Croalky: O(C}Ebz)bg—C3NCRky)cldm%ﬂeJm :2[,0%0 Yl %eﬁylf‘hl@b{ J)l(é’r@'?gﬁeﬂ{ll

oal k

tituted)
(CHa)re- E%bi@'rdiﬁae et O 61- CA0Rke 1 C(0p0) (R ARy Roc); -5-

Riti -5( (%o% C1§%98 |‘k]ﬁ%)ey51 %806%“03@%}_%3%% retoaleyl A

Calkyl; tmtecRcz-ame vﬂwrdaml mmyapeyu@mkw hét an@an@HPe ahkybstituted or

SUbSt'tUte‘gléngﬁe Pf%ij(% "Sa(E) %a@y@%ﬁy@}@ ngﬁk@ﬂ(”)(_)tl or Rg and R¢ form
a ring seleRddIBIOn& & atli; Phenyl; -

D is ~CO-; -C(0)-C+.7 alkylene or arylene; -CF,-; -O-; -S(0), where ris 0-2;
1,3dioaxolane; or Cy.7 alkyl-OH; where alkyl, alkylene or arylene may be
unsubstituted or substituted with one or more halogens, OH, -0-C4-Cgalkyl, -S-Cy-
Cealkyl or -CF3; or D is -N(Rh) wherein Rh is H; Cy.7 alkyl (unsub or substituted);
aryl; -O(C4.zcycloalkyl) (unsub or substituted); C(0)-C1-Cypalkyl; C(0)-Co-Cyoalkyl-
aryl; C-O-C4-Cqoalkyl; C-O-Co-C1oalkyl-aryl or S0,-C1-Cyp-alkyl; SO2-(Co-C1o-
alkylaryl);

Rs, R7, R'sand R’z are each independently H; -C4-Cy alkyl; -C4-Cio alkoxy; aryl-C4-.
C1o alkoxy; -OH; -O-C4-Cyoalkyl; ~(CHz)o.6-C3-Crcycloalkyl; -O-(CHy)o-6-aryl; phenyl; -
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120 WD 2005/ 097791 PCT/ EP2005/ 003619 (CH2) 1-6- het;
-O(CH2)1-6-het; -OR,; -C(O-R11; -C(O-NR11) (R12);

WO DiR19)70R12) ; -S- R11l; -S(O-R11; -S(O) 2- Rl1; PCT/EP2005/003619
-S(O) 2-NR11R12; -NR11-S(O 2- R12; wherein alkyl,
cycl oal kyl and aryl are unsubstituted or substituted;
and R6, R7, R 6 and R 7 can be wunited to forma ring
system R11 and R12 are independently H Cl1-Cl0 al kyl ;

(CH2)4 e-hd’tC*@XQH@h@a"f@?@R 10aJO(§D|)1Rﬂ(-QBQ)PN@R11)(R12) -N(R11)(R12); -S-
1)1 O).- Cl- Cl0al

R -S(O) B0 S(OreR1s 65 iRy gaNi S O¥-dR eohersinalier,
ot b B AT . oy

united to f&@HR 3 Ting-dystem: C( S) - C1- Cl0al kyl ;
-C(S)-(CH2)1-6-C3-Crcycl oal kyl; -C(S)-0O (CH2) 0-6-aryl;
-C(S)-(CH2)0-6-Ofluorenyl; -C(S)-NH (CH2)0-6-aryl;

R4 and Rﬁg(a% 1&@7%\1%%@?&"01 Cg(ﬁkyl( Crepiy;. Q-Cgt‘@oyc%’afﬁ(ﬁ* NCH,)o6-

and aryl” are unsubstitut

(CH)o. 1(%4%311&(@6@1 C@o’a”m,l—c‘é(ﬁli Qtﬁ% sabe Cacyaloalkyl u@f@) OrdiH2)o6-

oyt -C(Qtan by oRYE Gl Rt Ggaentl Wl R PefefBgio)

(CHz)s e-l"f’éto ”%97 G‘H@%alkweﬂi (OHY, @CW7CWB§%’F '-'@@)SOOQ‘CPH@%-&!W'

unsubstituted or substitute

—C(S) (CH:du eosﬂ'é)@ltelnt’heﬁ(%) élél~(c§dﬂﬁds~andm%§)¢ﬁ}bb)d@¢ryl h@l(%b@ﬁl‘lzh &
b
vt whe Bt ik SRR aolar Sl ST e s R B R e

are a qu@the treat fﬁ@l’t@teﬁlbﬁépdrﬂ@ﬁﬂ@ raeleeqlecslcrose @ @lmeﬁtﬁane, or
al kene; Cl1-C6 en; OH -0O Cl-Ceal kyl; -
Re and Rz dqoetbar Rith tB@ mt@@n %ﬁ%n rpsket ut ed phenyl or aryl

wherein tﬂE eﬁgyjr sﬁBQﬂtﬁéﬁt Lég{bg R1; ﬁ)dfa@ﬁn%ﬂﬁ téH;?/Fs%Pls_t&ted by

bst’i tuents S ogen,

one or mat&Wbstlmem salek:tecyfrom ﬁr—@mal@{l, hal@g@@#—bl@-@s-élsk&(yl, -S-
CiC Ikﬁ O) O Cl-C4-aryl, or pharmaceutically acceptable
- A ¢ 9 #hereof. 2. A conpound formula (1) according to

substitutéd @dl@)élk)?’ﬂ%%‘b@hﬂje'ﬁis bﬁRH an@?hg@‘reaédb!élhtute@by%eabmwé

or cycl oal are unSubstituted

substituepts %ajez@si:itfm@ @yCom@lk@ﬁe rér@e@lhbk;hatqg@m O e=Cudasalkyl; -
S-Cs- Csa&{yf& eg%%ra OH, -SH, -0OCH3, -SCH3, -CN, -SCN and
substituted phenyl or aryl of R4 and R4 are substituted by one or more substituents
selected from halogen; hydroxy; C;-C4 alkyl; C4-C4 alkoxy; nitrp;h -CN; -O-C(0)-Cy-
Caalkyl and ~C(0)-O-Cy-Cs-aryl,

or pharmaceutically acceptable salts thereof.

2. A compound formula (I) according to claim 1 wherein
R4 is H; -C4-C4 alkyl; -C4-C4 alkenyl; -C4-C4 alkyny! or cycloalkyl which are
unsubstituted or substituted by one or more substituents selected from halogen, -
OH, -SH, -OCHas, -SCHj3, -CN, -SCN and nitro;
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WD 2005/ 097791 PCT/ EP2005/ 003619 R2 is H,

-Cl- C4al kyl; -Cl1-C4 al kenyl; -Cl-C4 al kynyl or
weywbog7Ryl which are unsubstituted or substiPCr/B2005003619

one or nore substituents sel ected from hal ogen, - OH,

-SH, -OCH3, -SCH3, -CN, -SCN and nitro; R3 is H, -CF3;

- C2F5; -G C4al kyl; -C1-C4al kenyl; -Cl1-C4al kynyl ;

-CH2-Z or R2 and R3 together with the nitrogen forma

R is H; RE G fiizefiecr aliepdls - Caziivbe pitloallatichare - "

unsubstlmeﬁﬁsabﬁﬁﬂwd g%n&ﬂ;ﬁn&ir&)@ﬁubbtltu@hté?y@é@t@tj%m hralogen, -
‘(M%ggél- 6- EO 6- phenyl; and - (CH2) 0- 6- het;

OH, -SH Bty 1-C J)‘b@'k@/mlté{hd phenyl are
unsubstituted or substltut ed; Z1 is

-N(R8) - C( O) - C1- C10al kyl :
Rsis H; ~0\EK3R$5}2F@( @rcamzm -GrC3alR@ayk: ORLkskynyINCBBY-Z6ER, and R,

8 O - (CH2) 1- 6- het ;
together(n&%;v l*\‘l og 8(0)1 E:loal) kyl ; ?
ZisH; L
is @&pp@nw@c@é @g%§%§?%9§W-8Q2m1 6-het: -0-

C(O) Cl-Cloal kyl; -O-C(O-(CH2) 1-6-C3- C7cyc| oal kyl ;

Rqis Cr\(/\:ﬁ fer e éﬁ{%@%08§@@g¥@1 Céﬁw%l’%ﬂ@ 5‘10%) @”i}'ﬁgﬁﬁtqyﬂ??gﬂl -

(CH2)4 G-E!{, -(GHPsEipheher anheI(C'H%)oas Fet? wierd1R 66/ eV %'nblcphenyl
ring containi ng* het er oat ons sel ecte from N,

are U”SUQﬁfde@d o subistigted; rrenber ed fused ring system
including, at |east one 5-7 nenbered heterocyclic
ring containing 1, 2 or 3 heteroatons selected fromN,

Z1is —N(Bs)- C@ﬂ@CM‘iﬂ(Vh —PEREY-CCOP ¥ 14T Ofcgfcmlf*mms) C(O)-
(CHAo- SRR N R @bﬁ%ﬁ;ﬁy@a&ﬁ%bﬁ&%) R OF Oncpalkyl; -
C(0)-0O- (@'Hz51 6"0% ; g%@%’@ by(LClqz)o 6'&‘%60(8?)§ (@k@ soﬁét -O-
C(0)-Cs- CGI@@)WD—@iC@)aQO@ih 6~R8 G“&ybloaH@l‘GQ -S@BB(CHEXR@Heny!; -O-

CLO) (CHy o it i R S Py Sstned o™

substitutée- C7cycl oal kyl ; -(CH2) 1-6-C3- C7cycl oal kyi ;
- (CH2) 0- 6- phenyl ; wherein aI kyl, cycl oal kyl and phenyl
are unsubstituted or substituted, or RO and R o

hetis a 5L PARIHEE e Hdlefd§ it G 96RthART MM D fieteroatoms selected from

N, O and S, or an 8-12 membered fused ring system including at least one 5-7
membered heterocyclic ring 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 atom by halogen, hydroxy, C4-Cjalkyl, C4-C4 alkoxy, nitro, -O-C(O)-C1-
Caalkyl or ~C(0)-0-C4-Cs-alky! or on a nitrogen by C4-C, alkyl, -O-C(0)-C1-Calkyl or
—C(0)-0-C4-C,alkyl;

Rgis H, ~CHgs, -CF3, -CH>OH or -CH,CI;
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R5 is H Cl-Cl0al kyl; C3-Cr7cycl oal kyl ;
-(CH2) 1- 6- C3- C/cycl oal kyl ; -Ci1-Ci0al kyl -aryl; -
w@ gper8t C3- C7cycl oal kyl - (CH2) o- 6- phenyl ; PCT/EP2005/003619
-(CH2) 0-4CH ((CH2) 1- 4- pheny!) 2; -(CH2)0-6-
C. H(phenyl)2; -indanyl; -C(O) -Cl-Cl0al kyl;
-C(O-(CH2)1-6-C3-Crcycl oal kyl; -C(O) -
(CH2) 0- 6- phenyl ; -(CH2)0-6-het ; -C(O-(CH2) 1-6- het;
Rs and Rj, &% ee&:fﬂndepedd@tlnyam@mamyl @ch;i,cywagn(?| n(@qug.cy

C | %Lo&l k)s P. and aryl are unsubStit
7cycloglky I—Llﬂ@@p Swgegegn g!{w}wpmc}pagky{@@dm@nyl aremnﬂdastltuted
or substigi Xis -CH or
u stﬁu eoa)oFﬁ? a}"et(’g@?yéﬁgmﬁ%‘e% lﬁ'gﬁelg’forg?hgli, N atom or .
C08 aI kyI wherein one or nore of the carbon atons in

Rais 1 Bl G . (A By B2y -

(CHz)o. stcksg?%tdldaﬁgfa %ﬁw uJ(%ﬂqf)% H-RCHEDE rbﬁ&%}%%y%ﬁ )

CH(phenymaep it + loallad (@ HARds- ﬁﬁ@fﬁﬁyclbag@t h@(O)—

I k t
(CHo)osfEMEY SBFX‘H*E olioj el RN L PR ARy
id, wh eyl
acid, w SE?IQEPZOS%)/@(')%%E%HQN%?I Iaia@%%r%&% ’flrgéd or §ubsetltuted
unsubstituted or substituted; Qis N, 0, S, S(O, or

Uis S - e are substltut ed or unsubstituted
2 ashpn ety

and Rg are each independently H or
substituted or unsubstituted Co-ClO0al kyl, or
Cl- Cl0al kyl aryl ;

R, R
R, ajn—Rc
R,
X

-~ (REP—Rd——
wherein
n = 0-5;
Xis—CH or N;

Ra and Rb are independently an O, S, or N atom or Cy.g alkyl 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:
Rdis selected from:

(a) Re - Q - (R)p(Rg) ; or

(b) Ari~D~ Arz ;
p and q are independently 0 or 1;
Recis H or Rd and Rc together form cycloalkyl or het; where if Rd and Rc form a
cycloalkyl or heteroring, Rs is attached to the formed ring at a C or N atom:
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Dis -CO; -C(O-C1-7 al kyl ene or aryl ene; -CF2-; -0-;

-S(Or where r is 0-2; 1, 3dioaxol ane; or Cl-7
wa@bdogloo@kt where al kyl, al kyl ene or aryl ene naRChEP2005/003619

unsubstituted or substituted with one or nore

hal ogens, OH, -0 Cl-C6al kyl, -S-Cl- Csal kyl or -CF3;

or Dis -N(Rh) wherein Rhis H Cl1_7 alkyl (unsub or

substituted); aryl; -QCl-7cycloalkyl) (unsub or.

o A S g el =

QisN, oS@Zsﬂ?@-)Qﬂms@)lﬁ ; S02-(C0-Clo- al kyI aryl); and R6, R7,
and R 7 are each independently H -Cl-Cl0 al kyl;

Ary and Ar@ﬁfe sebstifutedor wygubstityt @HQMDG - C7cycl oal kyl ;

Rfand Rggr % g%g\? & @ér{denﬂ?[iﬁykub%ﬁgé%@ &é&g%g)u_teﬁz GoGppyl or

Ci-Croallydd(riRL1) (R12); -S-R11; -S(O-R11; -S(0O2-R11; -
S(O 2-NR11R12; -NR11-S(O 2- R12; wherein alkyl,
cycl oal kyl and aryl are unsubstituted or substituted,

- r. feanae \ a
Dis CO?I rﬁﬁagg?eﬁwl%gogrﬁﬁ%g ?r el r%lepge@ eﬁ?e?@}r_ﬁs?@%? C10

1 3d|0axq{|ak9;| oF Q@mm-@Hmhe:erybamwane gr( ami_t)r@ Bay be

unsubsntﬁ% 1@%@%@ i @%a@ PB’&FE&%? ré( B GGl S-Cr

Cealkyl oRLOF 5; o(Na(lEI_Q)s-J( YuRereirf RHAS enYd i, alkyl (gnsub or substituted);
- -6- ar

(O
aryl; O(Q@mmag:yfadpnsut@pg)suggm@& &@) Cy- Cwalkyl )é(b) Co C?oalkyl-

a0 BB T & S Sy G SRBSHRIEE
alkylaryl): C(S) - (CH2) 0-6-aryl; -C(S)-(CH2)1-6- het, wherein

al kyl, cycl oal kyl and aryl are unsubstituted or
substituted; or R11 and R12 are a substituent that

and Re, F%gﬁ%;lrdg&ig??%rré %%ﬁ%é&e&?sﬁ% FE?E?@%' 1t -OP -&-65! dmalkyl

the nitrogen

-(CHz)o. e-érse()fwbloadkw |-G{ CRY)b.ccamyl; Rﬂénﬁa*(%b)wqbﬂy HO- (0#&@43& het;

ORy; -ClPT ot e Y Bkl b B i SO R -

i £ _ |
S(0), NRSM‘Q% quqglgl((g%emﬁ Where® Sik Oﬂue«yélbéu@néﬁd a%ﬂ 206 UpdubsttiNed

or substltugci:pr@ml Rey R7aiR angFi%y can s wme'gidoﬁpugwmg system,

0 a
Ris and Rz B ERRR BY Hibe bt it 65 ke G o Bl Elipos
(CH)o- 1(821")‘?'2‘ fC@ @@1édlk)ﬂnﬂ3(09f(€®1 5'105@7'@?&1@91&95 -C(0)-O- (CHz)o 6
{)a E - S- Cl1- Ceal k%/)
aryl; -C(Qr(Chipag- ﬂwor@lﬁlé! yC(@)rN%HﬁPHz}p sRTH; a{ﬁ ) 2egapd; -C(0)-
(CHa)1.o-MEtS UBSE | EUt A R11 SHRST IS £ 4. 0¥ 2)E103fkyITREES)-O-(CHy)o.c-aryl;
-C(8)-(CHa)o.6-O-fluorenyl; -C(S)-NH-(CHa)o.s-aryl; ~-C(S)-(CHa)os-aryl; -C(S)-(CH2)1-6-
het, wherein alkyl, cycloalkyl and aryl are unsubstituted or substituted; or Ry and Rz
are a substituent that facilitates transport of the molecule across a cell membrane; or
R11 and Ry together with the nitrogen are het; aryl of Ry4 and R4z can be phenyl,
naphthyl, or indanyl which is unsubstituted or substituted;
alkyl of Ry1 and R4z may be unsubstituted or substituted by one or more substituents

selected from a C4-C4p alkene, halogen, OH, -O-C4-Cgalkyl, -S-C4-Cgalkyl and —CF3;
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substituents sel ected from hal ogen, hydroxy, Cl-C4

al kyl, Cl-C4 al koxy, nitro, -CN, -OC(O-Cl-C4al kyl
wW@resAT(7e) - O C1- C4-aryl; or pharmaceutical |y apCEpPzbH/en3619

salts thereof. 3. A conpound according to Caiml

wherein R1 and R2 are independently H or substituted

or unsubstituted Cl-C4alkyl; R4 is Cl-Cl6 straight or

branched al kyl, or C3-C ocycl oal kyl, wherein the al kyl

cycloalkﬁ;of ﬁ: ¥ %ES ggﬁhﬁé aguﬁggf%@tc}rtsgb%ﬁtu%d BV %%t | 5%‘8% RS

selected- fﬁ(rﬁ))a-((}f:&a élkéné’f@w bt mdr@f@)d@gﬁSqJQﬁeamyﬁ rhdiogerrQH; -O-
naphthyl _or R5 is a residue of an am no acid,

C+- 063'%e$é¥1ncﬁl%y aﬂfkﬁ HRNEryl substituents are

pheny! ogt'ém ?tﬁu'\’r LHW ‘?21?_?@1%9%5];%%&9%&& %ésd‘%&g{]@d"gg d?\e or more
substituentis selectad ﬁro:@i‘ialog’em SshydibkyrC N, Bkyhit-&pabeoay, nitro,
[ endent | y atomor CO 8 al kyl wherein
-CN, O&:@?E} (Sr‘l?r' ' qg@)cgr(gbpr A¥Yns in the al kyl chain
or pharnﬁ%éuﬁ@al[ﬁﬂ%%l@%aﬂsWﬁér%bf’atOm selected from 0, S or
N, and where the al kyl may be unsubstituted or

substituted; Rd is selected from(a) --Re - Q-
(Rf Ra) g; . ok (C)~ At - D- 125 WD 2005/ 097791
3. Aﬁﬁ#%ﬁ’ﬁ%ﬁ%@@@éo %m?g WhSFe”EQC and Rd together form
Riand R&Wb@r@cﬁéﬁénd@htlgﬂ or vhissteuietl drdindnBsRatddPCrGyalkyl;
eteroring, R5 is attached to the forned

Ry is CriGmgtralihbocbsmcRedl § Gt epysiaasiyeiede ind 91kal o
cycloalk91 'may be unsubstituted or substituted,; ,

Rs is H; C4-Cypalkyl; C4-Cyoalkyl-aryl; -C(O)-(CHz)o-s-Phenyl; -(CH2)os-C(O)- Phenyl;
aryl; indanyl; naphthyl or Rs is a residue of an amino acid, wherein the alkyl or aryl
substituents are unsubstituted or substituted;

U is as shown in structure |i:

R, Rs
R, a)n—Rc
R’
X
-~ (Ron—Rd——

wherein
n=0-5;
Xis-CHorN;
Ra and Rb are independently an O, S, or N atom or Cq.g alkyl 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;
Rdis selected from
(@) —~Re-Q-(RNp(Rg)q; or
(c)  Ar-D-Ary;
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Re is C1_8 alkyl, or nmethylidene which may be

unsubstituted or substituted; Qis N 0, S, SO, or
W®e@pA9778%r 1 and Are are substituted or unsubstPCT/ERZ05/003619

aryl or het; Rf and Rg are each independently H or

substituted or unsubstituted Co-ClOal kyl; C1-

CloOal kyl aryl ; aryl-Cl-Cl0al kyl; het-Cl-Cl0al kyl

-C(O-Cl-4-al kyl -phenyl; -C(O-Cl-C4- aikyl;

Rcis H cBﬁQg aﬁw&ld%er{oﬁﬂzc i enﬁe%@ Pt‘éF P@%\ﬂa’lf %9 aﬁi lglgf}

cycloalkylteeheteroriag OR2 is aftaceachlokipk, forrﬁédk)fihglm adb oarN/la&ﬁﬁ
[ be unsu tltuted or substituted with one or

V\:hl.Cg ma
P and q 35 Indepg %@gws Of®H, -O Cl-O6al kyl; -S-Cl-C6al kyl or
Re is Cy; ?rf]lés’ydbﬁrtngwgg N %ﬂa&t%}yhﬁjtﬁl ut@géf@l}gﬁgtyé ad; ) Kyl

Qis N, Qlﬁks&@)ﬁ or B(@; or substituted); -CO CO 10 al kyl or
and R6, R7, R 6 and

Acr and B are3hpSiice ph s Bimititefl il O et o ol kyl . or - O

Rf and Ry macmhdapah@émw }qror%ﬁh%ﬁf@?&jibi Gx%dbénaﬁéaraaa@l,o%lkyr Cy-
salts thereo npound accordi n

C1oalkylwbaarlﬂ1tﬁnc@"@l thedyeq- Ccoaélad uﬁdeéd:1o€4-aﬁwhpheayleecm)ﬂ@1-c4-

alkyl -5 QI eI S T B Bos§ R XS e efer ably 2o
shown in structure IIl: IIl )n)mn x W V wherein

é§6 2005/ 097791 PCT/ EP2005/ 003619 wherein any of
D is —C(Whre CrirfMendshaatiei cBn HeS(Rsumbere tisdd2pwhere alkyl,

iy S S R
halogenCiOH; BO2C-Calkgl; -SHG,-BRalkiNthr -@F ;Cbr D4s &Rty Wwherein Rh is H;
C1.7 alkyl (unsubtituted or substituted); aryl; -OC..7 cycloalkyl (unsubstituted or
substituted); -CO-Cq.10 alkyl or aryl or SO,-Co.10 -alky! or aryl; and Rg, R;, R'sand R’y
are each independently H, -C4-C1p alkyl, or —-OH, alkoxy, or aryloxy;

or pharmaceutically acceptable salts thereof.

4. A compound according to Claim 1 wherein
U is a bicyclic saturated or unsaturated ring system, consisting of all carbon skeleton
or with one or more heteroatoms such as O, N, S but preferably as shown in

structure il:

wherein
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Wis -CH, or -N, nis 0-3; and mis 0-3. 5. A

conpound according to Claim1l wherein the ring carbon
war@y®ornl U are substituted with subsituents PCI/EP2005/003619

i ndependently selected fromhalo, H OH |ower alKkyl

or |ower al koxy, wherein alkyl or alkoxy are

unsubstituted or substituted by hal ogen, OH, | ower

al kyl or I ower al koxy. 6. A conpound according to

wherein G'nzldfltﬂe WhEc@iron Btorﬁfeaﬁ%e"’l{rﬁ.uf&%ﬁ u?%@p ¥ul2§&méd \&imiany of

I's especl al or one
the Subs@ttﬁﬁd@le@n@drajapverfonm fFRz,IE%camilRyt R4 is -Cl-C4al kyl ;
Xis CHo -C7 cycloal ky; -(CH2)i _scycl oal kyl; or

-( )0_6aryl; R5 is -G -C4al kyl -phenyl;
Vis O, ROCH) B, 158, a*mymz,mﬁrwﬂc - C(O) - al kyl - pheny or
Wis _Cl_gr yl . R5 is particul ar | y phenyl met hyl , phenyl et hyl and

I:propyl i ndanyl, napht hyl ; C(O) CH2- phenyl or
nis 0-3: a2- A O - phenyl R6 and R7 are H or met hyl; U has the
'Stfucture of formula Il1: )n )m 111 X W V wherein

mis 0-3.127 WD 2005/ 097791 PCT/ EP2005/ 003619 wherei n any of
the ring carbon atons can be unsubstituted or
substituted with any of the substituted defined above

5. Af&hp%ﬁvnd@qco%gg%‘tlﬁﬁ 1._wWhefeitthe/lifig ¥fodil dtombh Y are

substituted with subsituents mdependently selected from halo, H, OH, lower alkyl or
lower alkoxy, wherein alkyl or alkoxy are unsubstituted or substituted by halogen,

OH, lower alkyl or lower alkoxy.

6. A compound according to Claim 1 wherein

R1 and R; are preferably methyl or ethyl;

R: is especially H methyl, ethyl, chioromethyl, dichloromethyl or trifluoromethyi;

R4 is -C4-Caalkyl; -C5-C; cycloalky; —(CHg)s.6cycloalkyl; or —(CHy)psaryl;

Rs is -C4-Caalkyl-phenyl; -C(0)-C4-C4-alkyl-phenyl; -C4-C4-C(O)-alkyl-pheny or
aryl,Rs is particularly phenylmethyl, phenylethyl and phenylpropyl; indanyl, naphthyl;
-C(O)-CHaz-phenyl or ~CH,-C(O)-phenyl;

Rs and Ry are H or methyl;

U has the structure of formula [II:

( )n m

wherein
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7. A compound according to Caim1l wherein R and R3
are preferably nmethyl or ethyl; R2is H R4 is
w@e0SHgi 7Ryl ; C3-C7 cycl oal kyl; O -C7 PCT/EP2005/003619
cycl oal kyl -d - Cral kyl ; phenyl -C -Cral kyl or aryl. R4
is particularly nethyl, ethyl, butyl, isopropyl,
t-butyl, or cyclohexyl; -CH2- cyclopentyl,
- CH2- cycl ohexyl ; -CH2-cycl opropyi; phenyl or
wherein aﬁkﬂfbf Wlh‘tglﬁiibica%or‘l étcm% céﬁb@'dﬂébb@ﬂ% c? or S\%T@tuted with any of
the SUbSéPFl&IBd dRﬁnBid, afb@lve |f@IUfRarR7y F?{ai‘amiyREI hyI i ndanyl
Xis N: napht hyl; -C(O -CH2-phenyl; -CH2 C(O) -phenyl; or
(CF30 phenyl ethyl; R, R6, R7 and R7 are H U has
VisOotHg structure of formula 111 wherein wherein any of
the ring carbon atonms can be unsubstituted or
Wis-Nisupstituted with any of the substituted defined above
nis 1:afh®’ R6, R7, R6, and R7'; XisN, Vis 0 or 1-12; Wis
-N, nis 1; and mslor2 8. A conpound according to
mis 1oR.aimi1 V\hereln Rl and R3 are preferably nethyl or
ethyl; R2 is especially H nethyl, ethyl,
chloronmet hyl, dichloromethyl or trifluoromethyl; 128
7. A\e@"é Q,%Q&U@Ag %(aﬁgqgﬁérgp,selg R4 is Cl-C4al kyI or
cloal kyl particularly isopropyl, t-butyl,
Rsand Rﬁyﬁj’l@d{d@ rably methytybethmléxyl R5 is H U has the
R, is H: structure of formula Il wherein Xis N, R6, R 6, R7,
"and R 7 are H,

R4 is C4-Caalkyl; C3-Cy cycloalkyl; C4-C7 cycloalkyl-C4-Cralkyl; phenyl-C4-Cralkyl or
aryl. Ry is particularly methyl, ethyl, butyl, isopropyl, t-butyl, or cyclohexyl; -CH,-
cyclopentyl, -CHz-cyclohexyl; -CH,-cyclopropyl; phenyl or ~CH,-phenyi;

Rs is -C4-Cs-alkyl-phenyl; -C(O) -C4-C,-alkyl-phenyl; -C4-C 4 -C(O) -alkyl-pheny or
aryl. Rs is particularly phenylethyl; indanyl, naphthyl; -C(O) —CH,-phenyl; ~CH; -C(O)
~phenyl; or (CF;0)phenylethyl;

Rs, R’s, Ry and R'; are H;

U has the structure of formula Il wherein

wherein any of the ring carbon atoms can be unsubstituted or substituted with any of
the substituted defined above for Rg, R7 Rgrand Ry’;
Xis N; '

Vis O or Ha;

Wiis -N;

nis 1; and

-
~

mis 1 or2.
8. A compound according to Claim 1 wherein

Rt and Rj3 are preferably methyl or ethyl;
R is especially H, methyl, ethyl, chioromethyl, dichloromethyl or trifluoromethyl;
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nis 0, Rcis H At and Are are substituted or
unsubstituted phenyl or het particularly tetrazolyl,
wQ@ 20058939t ri azol e, pyrazol e, oxazole, pyrrolylPCI/EP2005/003619

triazine, pyrimdine, imdazol, oxadiazol; and and D
is C alkyl which may optionally be substituted with
hal o, especially F. 9. A conpound according to Caim1l
wherein Rl and R3 are preferably nmethyl or ethyl; R2

R4 is CyiGyagPeeCald.y Irti - RGN G

! 10% c gﬁor orrgjt I{y?ydgoraﬁ| %Inaco%ﬂr}ygt% ﬁgﬁﬁyﬂ Ft{4 [ s" ké‘i‘f"?ﬁ%?%"f

cyclohexyl- c7 cycl oal kyl ; C1-C7 cycl oal kyl -d - Cr7al kyl ;

Rs is H: Phenyl - C1- C7al kyl or aryl; RS is H, U has the
"structure of formula Il wherein Xis N R6, R 6, R7,

U has tharslruRtureasfdohularil Wherein- C( O) - C1- C4- al kyl - phenyl and
Xis N- R6, R7f, and R7 are H nis 0; Rcis H At and Are
1SN, are substituted or unsubstituted phenyl or het,

Re, R's. RAGNGGYL aFd Y-t riazine, pyrimdine, pyridine, oxazole,
> HS?4-di f%uorg{bhenyl , Cl-phenyl or fluorophenyl; and D

nisO; is NR1), where Rhis H M, -CHO -S@, -C(O),
Rc is H_-CHO—L CF3 or -SO2CH3. 10. A compound according to
'Caiml wherein Rl and R3 are preferably nethyl or

A d Ak ; it . g i
r+ and Ablate; suBdtitute & SP AR abStHuted o?}/br h@tté‘é/rhcularl}l] )S?t;razoMgL

chl oronet hyl , di chl or onet hyl trifluoronet

2,3-triazqle. ppEEOED PReZoIRCPYERlYD 084008 aNsIMiRing, $miciezoh aixagiazol; and

and D s by R Pttt e Y TBE wi emrt Rard ety
ethyl, butyl, isopropyl, t-butyl, or cycl ohexyl; -CH2-

9. Aggr%lpo e?%@vﬁ%@%ﬁﬂpﬁ%‘n; - CH2- cycl opr opyl ; phenyl

R+ and R3 are preferably methyl or ethyl;

R: is especially H, methyl, ethy!, chloromethyl, dichloromethyl or trifluoromethyl;

R4 is C4-Caalkyl; C3-C7 cycloalkyl; C1.C7 cycloalkyl-C4-Cralkyl; phenyl-C4-Cralkyl or

aryl;

Rs is H;

U has the structure of formula Il wherein

Xis N;

Rs, R's, R7, and R’; are H; or Rg is -C(0)-C4-C4-alkyl-phenyl and R’s Rz, and R’z are

H; ' o

nis O;

Rcis H;

Ary and Ar, are substituted or unsubstituted phenyl or het, particularly triazine,

pyrimidine, pyridine, oxazole, 2,4-difluorophenyl, Cl-phenyl or fluorophenyl; and D is

N(Rh), where Rh is H, Me, -CHO, -SO5, -C(0), -CHOH, CF3 or ~SO,CHs.

10. A compound according to Claim 1 wherein
R1 and Rj are preferably methyl or ethyl;

Rz is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethyl;
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U has the structure of fornmula Il wherein X sN, R6,

R6, Rf, and R7 are HH nis 0; Reis H Art and Are
wW@e@®ssist i t ut ed or unsubstituted phenyl or hePCT/EP2005/003619

particularly pyrimdine, pyridine, oxazole,

2-net hyl oxazole; and Dis -0-. 11. A conpound

according to CGaiml wherein R, and R3 are preferably

nmet hyl or ethyl; R2 is especially H nethyl, ethyl,

Ry is C1-ChhlkyR Gt Oy byclealril 0, GRsykIdaligi- C1.CHAlkglr pnaﬁpd:;-c@éyl or
S CI,-C4<?I kyl or C3-C7 cycloalkyl particularly
aryl. Ry is pasticigiy metind: sthyl, byérloisentaayl, tdrutylcQeeysHehgryl; R4 s

1 Whas rygtu .yl vhar ej Xi SN;
cyclopery, gyl LT LR SO thiny Y
Rsis H; Are are substituted or unsubstituted phenyl or het;

and D.is S w O S(0)2 12. A conmpound according to
U has th@sgq%qe\ﬁiéqrgﬁlﬁ% "FXVF’% R3 are preferably nethyl or

XisN; ethyl; R2 is especially H nethyl, ethyl,

. chloronmethyl, dichloronmethyl or trifluoromethyl; 130
Re, R's, Ripapddd7 egrid91 PCT/ EP2005/ 003619 R4 is Cl - C4al kyl or
nis O C3-C7 cycl oal kyl particularly isopropyl, t-butyl,

' cyclopentyl, or cyclohexyl; R5is H
Rcis H;
Arq and Ar; are substituted or unsubstituted pheny! or het particularly pyrimidine,
pyridine, oxazole, 2-methyloxazole;

and D is -O-.

11. A compound according to Claim 1 wherein

R1 and Rs are preferably methyl or ethyl;

Rz is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethy!;
R4 is C4-Caalkyl or Cs-Cy cycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or
cyclohexyl;

Rsis H;

U has the structure of formula Il wherein

XisN;

Rs, R’s, R7, and R’; are H;

nis O; .

Rcis H;

Ary and Ar; are substituted or unsubstituted phenyl or het;

and D is S, S(0), or S(O),.

12. A compound according to Claim 1 wherein
R1 and R are preferably methyl or ethyl;
Rz is especially H, methyl, ethyl, chloromethyl!, dichloromethyl or trifluoromethyl;
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U has the structure of fornula 11 wherein X is N R6,
R6, Rf, and R7 are HH nis 0; Rcis H Art and Are
wW@e@®ssist i t ut ed or unsubstituted phenyl or hePCT/EP2005/003619
particul arly oxazole, thaizole and ozadi azole; and D
is C(O, or 1,3-dioxolane. 13. A conpound according to
Caim1l wherein Rl and R3 are preferably methyl or
" ethyl; R2 is especially H nethyl, ethyl,
R4 is Cy-ChhlkyboreC D7, cydicatkybparteulatly is6priobyf, ltueianeydpentyRor
i s Cl-C4al kyl or C3-C7 cycloal kyl parti cul ar| y
CyCk‘me"‘b’@opropyl , t-butyl, cyclopentyl, or cyclohexyl; R5 is
Rsis H; H or phenyl Cl-Clo al kyl such as phenylethyl; U has
the structure of forrmula Il wherein Xis N R6, R 6,
U has th@strughae Rf foranda H; whereire O Rc and Rd are het,
X is N- particularly pyrrolidine; pyrrolidin-2-one; or
> pyrrolidin-3-one. 14. A conpound according to Claim1l
Rs, R’s, RANBHEIRY, Be And R3 are preferably nmethyl or ethyl; R2
i is especially H nethyl, ethyl, chloronethyl,
nis O; dichl oronethyl or trifluoronethyl; R4 is d-C4alkyl
Reis H: °oF &3-C7 cycl oal kyl particularly isopropyl, t-butyl,
"cycl opentyl, or cyclohexyl; R5 is H, indanyl or
Ary and Avgeny Isubblituésd bhensubistiaitga g)h@h f o et Rlahicul’ﬁ?@f&ta&ope?fl

. WD 2005/ 097791 PCT/ EP2005/ 003619 Xi s
thaizole and ozadiazole;

and D is C(0), or 1,3-dioxolane.

13. A compound according to Claim 1 wherein

Ry and Rj are preferably methyl or ethyl;

Rz is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethyl;
R4 is C4-Caalkyl or C3-Cy cycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or
cyclohexyl;

Rs is H or phenyl C4-C4galkyl such as phenylethyl;

U has the structure of formuia |l wherein

Xis N;

Re, R’s, R7, and R’y are H;

nis O;

Y

Rc and Rd are het, particularly pyrrolidine; pyrrolidin-2-one; or pyrrolidin-3-one.

14. A compound according to Claim 1 wherein

R1 and Rj are preferably methyl or ethyl;

Rz is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethyl;
R4 is C4-Caalkyl or C3-C7 cycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or
cyclohexyl;

Rs is H, indanyl or phenyl;

U has the structure of formula |l wherein
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Qis O R, R6, R7, and R7 are H nis 0; Reis Cl
alkyl; and p and g are 0. 15. A conpound according to
w@@smyi9mherein RL and R3 are preferably netphgi/EP2005/003619
ethyl; R2 is especially H, nethyl, ethyl,
chl oronet hyl, dichloronmethyl or trifluoronethyl; R4
is Cl-Cal kyl or C3-C7 cycloal kyl particularly
i sopropyl, t-butyl, cyclopentyl, or cyclohexyl; R5 is
XisN;: H indanyl or phenyl; U has the structure of fornula
Il wherein XisN, Qis N R6, R6, R/, and R7 are H
QisO; nis 0; Reis Cl alkyl; and Rg is H, Cl1-C8 al kyl,
» et hyl, ethyl, hexyl, heptyl, octyl, or CH2CF3, or
RG’RG-Rér%ﬂQ/%f%& I kyl particularly phenylethyl,

nis O; furanylethyl; C3-C7 cycloal kyl particularly
i cycl ohexyl; ethyl phenyl; -C(O -Cl-4-al kYl -phenYl;
Reis Cq alkylopndCl- c4- al kY1, -Cl-C4-alkYl-arYl ' particularly
p and q af - phenyl ; -CH2-t hi ophene, -CH2-furan,
- -pyrrolidinyl, -CH2- imdazole, -CH2-triazole,
-CH2-im dazole; and Rf is Cl-C2 al kyl; Cl-C2
al kyl phenyl ; -S02 Cl1 C2al kyl; -S02_Cl1 C2al kyl phenyl ;
15. A cqmpqupd @sceidipg|to B T whardy O et hyl ; phenyi - phenyl ,
R and R}afe E,éé%fmégﬁ)g@@ l ene and indanyl. 16. A
accordi

conpound ng to aiml wherein Rl and R3 are
Rz is esppciafleHalnhsthyie ethyll, ahoretitethyl, é2hlasomstied icalttifuddpmethyl;

Ryis C1-¢%tll?)%f {95 lﬁgle@%/ {;gﬁlgéﬂkﬁrp%'}ﬁéu%'rly is%ip?gpl)y ’r tgggttyh%yc%rpentyl, or
cyclohexyl;

Rs is H, indanyl or phenyl;

U has the structure of formula If wherein

Xis N;

Qis N;

Re, R's, Ry, and R’; are H;

nis O;

Re is Cq alkyl; and

Rq is H, C1-Cg alkyl, methyl, ethyl, hexyl, heptyl, octyl, or CH,CF3, or aryl-C4.C4 alkyl
particularly phenylethyl, furanylethyl; C3-C7 cycloalkyl particularly cyclohexyl,
ethylphenyl; -C(O) -C4-Ca-alkyl-phenyl; -C(O) -C1-C-alkyl; -C1-Cy-alkyl-aryl
particularly —CH,-phenyl; -CH,-thiophene, ~CH,-furan, —CHz-pyrrolidinyl, ~CH-
imidazole, —CHj-triazole, -CH,-imidazole;

and Ry is C4-C; alkyl; C4-C; alkylphenyl; -S02.C1.Caalkyl; -SO,.C1.C,alkylphenyl; -O-
C1-Cs-alkyl particularly O-ethyl; phenyl-phenyl, 1,2,3,4tetrahydronapthalene and
indanyl.

16. A compound according to Claim 1 wherein
R4 and Rs are preferably methyl or ethyi;
Rz is especially H, methyl, ethyl, chloromethyl, dichloromethyl or trifluoromethyt;
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132 WD 2005/ 097791 PCT/ EP2005/ 003619 R4 is CT-C4al kyl

or C3-C7 cycloal kyl particularly isopropyl, t-butyl,
waeyasogeat yl, or cycl ohexyl; R5 is H, indanylPGF/EP2005/003619

phenyl; U has the structure of forrmula Il wherein X

isN Qis N R, R6, R7, and R7 are H nis 0; Re

is C alkyl; and Rg and Rf forma ring selected from

het or aryl particularly 2,3, 4,5-

Ry is c1-b§é|kﬁfbfcif é%ﬁ@l%?ﬂ#@fﬁ?ﬂti Grarl ’ls\%ﬂﬁ ﬁyl tbutyl, cyclopentyl, or

etrahydroqw ndany stl t ut ed
cyclohexyl;t h O - C4al kyl phenyl 17. A conpound accordl ng to

. Claiml in R and R3 are preferably nethyl or
Rs Is H, 'Bpﬁﬁ}wor#@%{@’espem ally H methyl, ethyl,

U has th&é BtrocRm@bhidrmuth alesreret hyl or trifluoronethyl; R4
is Cl-C4al kyl or C3-C7 cycloal kyl particularly

Xis N; i sopropyl, t-butyl, cyclopentyl, or cyclohexyl; R5 is

leN phenyl; U has the structure of fornula Il wherein X
is N, leO S, S(O or S(O2; R6 R6, R7/, and R7

Rs, R s,FBIBHdHR’7 aiesld; Re is Cl alkyl; gisO; Rcis H and K

X is C2 al kyl.

nisO;

Re is Cq alkyl; and

Ry and R form a ring selected from het or aryl particularly 2,3,4,5-

tetrahydrobenzo[clazepine; 1,2,3,4 tetrahydroquinoline; indanyl which may be

substituted with C4-Csalkylphenyi

17. A compound according to Claim 1 wherein

R and R3 are preferably methyl or ethyl;

Rz is especially H, methyl, ethyl, chioromethyl, dichloromethyl or trifluoromethyl;
R4 is C1-Caalkyl or C3-C7 cycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or
cyclohexyl;

Rs is phenyl;

U has the structure of formula Il wherein

Xis N;

Qis O, S, S(O) or S(0O);;

Rs, R's, R7, and R'; are H;

nis O;

Re is Cq alkyl;

qis 0;

Rcis H;

and Ry is C; alkyl.

18. A compound according to Claim 1 wherein Rz and R4 have the stereochemistry

indicated in formula 1V, with the definitions of the variable substituents and
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18. A conmpound according to Caim1 wherein R3 and R4
have the stereochem stry indicated in fornmula 1V,
waowdaoks/opirel def i niti ons of the variabl e substi t uPCT/BPZNH003619

133 WD 2005/ 097791 PCT/ EP2005/ 003619 preferences

descri bed herein above al so applying to conpounds

havi ng t he stereochem stry indicated in fornula IV

R3ORT"™ NURSIV NO R2 R4 19. A conpound
preferen@é@@éé’ctrﬂﬁdiﬁ’er@irﬁé%\ﬂesa%eﬁp?ﬂﬁn%) epeurlis Rabing the

stereochem stry of fornul wherein R, and R3 are
stereochppustey ilicatesirhfarmerla Bl.hyl ; R2 is H, nethyl, ethyl, or

substituted nethyl espeC|aIIy chi or orret hyl ,

di chl oronmethyl and trifluoronethyl; preferably R2 is

H or unsubstitutBRd nmethyl; R4 is Cl-Cdal kyl or C3-C7

cycl oal kyl parti ¢ul arhy S propyl t-butyl,

cycl opentﬁ\or cycl ghex 1525.4 \Y/

- C - C4- al kyl -INfeny part’i cul arly phenyl met hyl ,

phenyl et hyl an|d phehyl priopyl, indanyl, napht hyI and

R6 and R7 are gl or th)ﬂ 20 A corrpound accordl ng to

Caiml whereirfthe stereéochen stry for Uis as shown

in Figure VR7 R6 R7" Ra)n Rc R6' x V (Rb)n-Rd 134

19. A compound according to Claim 18 wherein compound with the stereochemistry
of formula (IV) wherein

R+ and R; are preferably methyl or ethyl;

Rz is H, methyl, ethyl, or substituted methyl especially chioromethyi, dichloromethyl
and trifluoromethyl; preferably Rz is H or unsubstituted methyl;

Rs is C4-Caalkyl or C3-C7 cycloalkyl particularly isopropyl, t-butyl, cyclopentyl, or
cyclohexyl;

Rs is -C4-Cg-alkyl-phenyl, particularly phenylmethyl, phenylethyl and phenylpropyl,
indanyl, naphthyl; and

Re and Ry are H or methyl.

20. A compound according to Claim 1 wherein the stereochemistry for U is as

shown in Figure V

R; R
R, Ra)n Rc
R/ '
A !
’ (Rb)n—Rd—
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WO 2005/ 097791 PCT/ EP2005/ 003619 21. A pharmaceuti cal
conposi tion which conprises a pharnaceutically

wa@ewsprEbl e carrier and a therapeutically efferCT/ER2005/003619
amount of a compound of fornmula I according to claim
1. 22. A nethod of treating a proliferative di sease
whi ch conprises admnistering a therapeutically
ef fective amount of a compound of forrmula | according
toclaiml1l to a mammal in need of such treatnent. 23.
A nethod of claim 22 wherein the mammal is a human.
24. A conpound sel ected from

21.  Aphpimegeviitad cpmppsiion- \/,V_hl@qu)hmﬂaelsﬁ phamaasaiiticaly r r ol o

scceptabfSy L EpAL Al RHcge B ARG By
accordlngaora:}‘aml‘rm o[ 2,3-c] pyridine-1-

~ carbonyl)-propyl] - propi onan de;
2- Met hyl am no- N-[ 2- et hyl -1 - (7- oxo- 6- phenet hyl - oct ahyd

22. A méf?mo%yéfrtf%é%ﬁnﬁ éﬂ?l}é} flé/?gn%%;%ggé/\;/hich comprises administering a

carbon
therape\Ricity hﬁiéeimermbhﬁ&efrmbhwipomnd&f doronula [ laevetding tocibmhyido a
r.ol}%y % azep| ne-| -
mammalJn ﬁ‘)FP‘c)S Jfﬁﬂt ©Bt-opi onani de;
2- Met hyl am no- N-[ 2- net hyl -1 - ( 7- oxo- 6- phenet hyl - oct ahyd
ro-pyrrolo[2,3-c]pyridine-I -
23. Ame mf;dlam‘pZZ)We]relbdhgmamd@ is a human.
2- Met hyl am no- N-[ 2- et hyl -
- (7- oxo- 6- phenet hyl - octahydro pyrrol o[ 2, 3-c] pyridine-1

24. A comp@@hb%@yédte@fr@ﬁvl ] - butyram de;
2- Met hyl am no- N-[ 2- et hyl - |

- 7- phenet hyl hyd | o[ 2, 3- 1-
NH1-Cyciaapb g e Uy BDA RIS o PYBORES Boday b or)-othy T2

| 3619
methyﬁ_ﬁflgéc%?aﬁﬁ@%yl 2- 0X0- 2- (7- 0x0- 6- phenet hyl - oct ahydr o- p

yrrolo[ 2, 3-c]pyridin-1 -yl)-
2-Methylgtriiyd-JV-[2-met gl 1a(i- nm—ﬁmimrm’thyhmtéahydro pyrrolo[2,3-c]pyridine-1-

n N- met hyl -
carboqy)spr()g\}!m?]@;pnﬂgicges 5- d| enyl) 6- oxo- hexahydr o-
pyrrol o[ 3, 4-b] pyrrol e- 1-car bonyl ] - propyl }- propi onam de
2-Methylamino-N-[2-methyl-1-(7-oxo-6-phenethyl-octahydro-pyrrolo[2,3-clpyridine-1-

carbonyl)-propyl}-propionamide;

2-Methylami'no-N-[Z-methyl-1 -(8-oxo-7-phenethyl-octahydro-py;rolo[Z,3~c]azepine-1 -
carbonyl)-propyl}-propionamide;

2-Methylamino-N-[2-methyl-1-(7-oxo-8-phenethyl-octahydro-pyrrolo[2, 3-c]pyridine-1-
carbonyl)-propyl]-butyramide;

2-Methylamino-N-[2-methyl-1-(7-ox0-6-phenethyl-octahydro-pyrrolo[2,3-c]pyridine-1-
carbonyl)-propyl]-butyramide;

2-Methylamino-N-[2-methyl-1-(8-0x0-7-phenethyl-octahydro-pyrrolo[2,3-clazepine-1-
carbonyl)-propyl}-butyramide;
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2- Met hyl am no- N-[ 2- et hyl - |

- (3-net hyl - 7- oxo- 6- phenet hyl - oct ahydr o- pyrrol o[ 2, 3
wa@rpgiddpne-1 -ca rbonyl)-propyl]-propi on an dPE&T/EP2005/003619

2- Met hyl am no- N-[ 2- et hyl - 1- ( 3- net hyl - 7- oxo- 6- phenet hy

| - oct ahydro-pyrrol of 2, 3-

c] pyri di ne-1-carbonyl)-propyl ] - propi onam de;

N-[1-(4-Benzy[ oxy- 7- 0x0- 6- phenet hyl - oct ahydr o- pyrrol of

N-[1- Cy(ZOBexa]ledjmiQ F-dxa-aighengthyl-dctahydro- pyrrolo[2 3-clpyridin-1-yl)-
propyl | - 2- met hyi am no- pr opi onam d

ethyl]—%rm Wﬂtﬂ‘i’e&%ﬂpl@ﬂﬂ%geiz ( 8- ox0- 7- phenet hyI oct ahydro-p
yrrol o[ 2, 3-c] azepl n-1-yl)-

2-MethyRiRbU £ RN RE LOTMINEARASS diem ot berahyies. o

pyrroIg[ﬁr%thyzrcm-d}cmrbpnyﬂ—szquy)}—proplonamlde
et hyl ] -2- et hyi am no- but yram de;

2- Methy%@% %—%—ijﬁﬁylr @ Q[gglhépfg%e pﬁ(teltl]gtlhylogét wgrroop cglg[()Zl,é)
yrldmhyéﬁﬁbﬁﬂ?]-@?@@llp@@iﬁidiﬁmlaewbt hyl am no- N-[ 2- net hyl - |
-(8-0x0-7 enethyl octahydro pdyrrol o[ 2, 3-c] azepi ne-1

] -butyram

2 Methyipgj 3&3\? eégY' &¥3‘mqtby'§€ﬁ%91@9'h@why'- -@stahydrogpyrrolof2, 3-
pyndn‘?ejl ?/drbohg?%?é@ﬁgﬁ%hq&,a%geet hyl } - 2-

( I\I-{(S) 2-[(S)-2-(3-Benzyl - pheny
N-{1-(4- 39”ZWDW@T'IOdeG'Ph@'me}thSKF@qtahylthXMrr(ﬁe[ZQX@imﬁhMé-‘!%arbonyl) 2-

methy PR R s RO it 1

{(S) 2-[ 3- (et hyl - phenyl - am no) - phenyl]-
N-[1-Cydiotiexgl-Rcieez ! By 5 4azepi-1UD-
08 067761 bt Crebos] S sorg RS- BRFOBES Afazcbi 1)
ethyll-¢-gyethylengnodutyrenigeixy| - 2- { (S) - 2- [ 3
- (et hyl - phenyl am no) phenyl ] -pyrrolidin-1-yl}-2-

N-[1- Cy%ﬂ%xﬁ_ ?y é%o (g)txp HBO! &EW ?@fﬂg&@&?ﬂolo [2,3-clazepin-1-yl)-

ethyl]-2-tnethplpimipbdnyyraanidao) - phenyl ]-pyrrolidin-1-yl}-
2- ox0- et hyl ) - 2- met hyl am no- pr opi onam de

N-[1- Cyc{;ﬂex&% (06% %-(%%leggﬁy}lgg@y?rozpw{r&o 2, 3- c az phlr(\3 rJI?))I(Ia/e hy?]r-]2-

methylﬁﬁilrhkyip%@ BRaMiPi onam de;
( ) S) 1- Cycl ohexyl - 2- oxo0-2-[ (S

) - enoxy-phenyl )-pyrrolidin-1 -yl]-ethyl}-2-
2- Methylamlno N«[% methyl 1-(8- oxo-)7-phenethyl -octahydro-pyriolo[2,3-clazepine-1-

carbonyl)-propyl]-butyramide;

(8)-N-{(5)-2-[(R)-2-(3-Benzyl-phenyl)-pyrrolidin-1-yl]-1 -cyclohexyl-2-oxo-ethyl}-2-

methylamino-propionamide;

(S)-N-{(8)-2-[(S)-2-(3-Benzyl-pheny )-pyrrolidin-1-y{]-1 -cyclohexyl-2- oxo-ethyi}-2- -
methylamino-propionamide;

(S)-2-Methylamino-N-((S)-2-methyl-1 -{(8)-2-[3-(methyl-phenyl-amino)-phenyl]-
pyrrolidine-1-carbonyl}-propy I)-propionamide;
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nmet hyl am no- pr opi onam de;
(S)-N-{(S)-1-Cycl ohexyl -2-0x0-2-[ (R
w0 2050877phenyl sul f anyi - phenyl ) - pyrrol i di n- 1- yl PET/EP2005/003619
et hyl } - 2- net hyl am no- pr opi onami de;
(S)-N-{(S)-1-Cycl ohexyl -2-0x0-2-[(S
) - 2- (3- phenyl sul fanyi - phenyl ) -pyrrolidin-1|-yl]-
et hyl } - 2- net hyI am no- pr opi onam de;

(S)N-(S): 'dyqq%(?g & o%i%(/ﬁ?“%ﬁg'i@ﬁe% SRS pRESN by BYdih A2
0X0- ethy@t—lmhe}th?laﬁﬁhb?d oRanidepi onami de;
(S)-N-{(9) (S)-2-(2- Benzyl 2Htetrazol-5-yl)-pyrrol
(S)-N- @H)p}yb\é)h}%yh%{éﬁo C)%( %&:@%hﬁﬁ&}ﬁ@é—ammo) -phenyl]-pyrrolidin-1-yl}-
2-0X0- ethyﬁ QNh{af )ﬁr%r{{o( g?orf]agm@ nzyl -2Htetrazol -5-yl)-pyrrol

2-
- 2- net hyl am no- g)lj%/yr amogg
(S)-N- {<{3‘o‘>1 Wq'@@xm 0)-25(R 1-Bhphenaxy-phenyl)-pyrrolidin-1 -Vil-ethyl}-2-
methyia ARl AR o Proe by op) onam e o2 O
(S)-N-{(S)-2-1(S)-2-(1-Benzyl -1 Hte
(S)-N-{( S) az@yeléhe'*y)l 2pyxs-2Hi( s gut(.B -phdnokyqutdiynepyirol e Qylj-ethyl}-2-

2- met hyl am no- yram de;

methylar(@)o W\&O{D(O@a“?' dep- (Benzyl oxyi mi no-
hyl ) -pyrrolidin-1-yl]-1-cycl ohexyl - 2-oxo-ethyl}-2-

(SN CT/t%onos ro%?g%? “?“3 2 3 @%ﬁ@ﬁﬁ@%@@%ﬁ rodins Iy

ethyl}-2-mpthyldrs)nopprapjomarnidenesul f onyl ani no - net hyl ) -
pyrrolidi ne-1-carbonyl]-pr opyl}-propi onam de;

(NS C R RSl POV a1 R ayrolicin--yi}

ethyl}ZmyétHWIimmoD}@rdblmrhi@@y'] pr opyl}-butyran de;
N-(1- Cycl ohexyl - 2- {(S) 2-[ (et hyl -i ndan- 2-yl - am no) - met

[ di
(S)N-(SLRTRI S enzgsesyleni-rbnyg-syrralidin tl-1-cyclohexyl-2-oxo-
‘h%) | -2-(2- S
ethyl)-2-tEtybiry| |9'2°£’@Hémtar%?(¥| Loy eﬂ&g ani no] - met hyl } -

rroli d| n- 1-yl ) - 2-oxo-et hyl ] - 2- net hyl am no- pr opi onam
(S)-N- {(@¥ ~{(S}- 8)(2NB¢ 11 3)-2H-BlzohExypyardiRlin-(1(8)-1-cyclohexyl-2-oxo-

hex | henet hyl -ami no) -nethyl] -pyrrolidin- 1
ethyl}-2- T%ﬁ}y 'p 'é Crret hyl am no- pr opi onami de;

(S)-N-{(S)-2-[(S)-2-(2-Benzy)-2H-tetrazol-5-yl)-pyrrolidin-1 -yl]-'1 -cyclohexyl-2-oxo-
ethyl}-2-methylamino-butyramide;

(8)-N-{(S)-2-[(8)-2-(1-Benzyl-1H-te trazol-5-yl)-pyrrolidin-1-yi}-1-cyclohexyl-2-oxo-
ethyl}-2-methylamino- propionamide;

(8)-N-{(S)-2-[(S)-2-(1-Benzyl-1H-te trazol-5-yl)-pyrrolidin-1-yl}-1-cyclohexyl-2-oxo-
ethyl}-2-methylamino-butyramide;

(S)-N-{(8)-2-[2-(Benzyloxyimino- hyl)-pyrrolidin-1-yl]-1-cyclohexyl- 2-oxo-ethyl}-2-

methylamino-propionamide;

137



(S)-N-((S)-2-{2-[((S)-tert-Butyl -phenet hyl -am no) - mret h
yl]-pyrrolidin-1 -yl}-1-
waey@sodEayl - 2- oxo- et hyl ) - 2- met hyl am no- pr opi onEGT/EPIP5/003619
(S)-N-((S)-1-Cyclohexyl-2-{2-[((S)-
furan-2-yl met hyl - phenet hyl - am no) - met hyl ] -
pyrrolldln 1-yl }-2- oxo- et hyl
- 2- met hyl am no- pr opi onam de;

(S)-2- M%ﬁ‘%ﬂé\’nﬁw@sﬂl {ﬁﬁz Q%Qﬁhgﬁ gﬁz((gzﬁhghﬁa‘iethaljlesu|f0ny|amino -methyl)-

hene am no

pyrrohd'n@ﬂk@ar opyi- pobpwﬁ}mmprs»hammyl
- 2- met hyl am no- pr opi onam de;

(S)-2 Métﬁ%'ﬁh'iLé-ﬁ-ﬁ#@%ﬁ*eﬁﬂﬁxﬁ’sﬁ§ﬁ>n%*§4fﬁf§%ﬁme}nesw?%¥'?m"ao -methy)

rrohdnfle MLc)arBo ebpyRloudrafeddtyl am no- propi onam de;
i N-[ ( ngf by?c?ug(yl 2-0x0-2-((R

L of 2
N-(1-C cl9h$xy2{§h{;§}/2 S hingan 2T aindh sty iy Handin: 1-y1)-2-oxo-

ethyl)-2- (@% ri}é ,,'1,0 ﬁ}?@gﬁéﬁ, yl - 2- ox0- 2

ene oct ahydro-pyrrolo [ 2, 3-
é%/rldln 1- ethyl] 2 met hyl am no- butyram de;
(S)-N-[(Sy ﬁlyn@thwybﬂi(ad[ B ingpn2-phe@1i3; -tafluoro-ethyl)- ammo] methyl}-

pyrmoliig i R i st S RO B onam de: 138 vo

2005/ 097791 PCT/ EP2005/ 003619

S)-N-((E$)1-Oly¢10Bex -2 kttohexyl-phenethyl- thyl lidin-
(SHN-E @f px)gneizr?)[/(losggyahyg?% ppyernreolyo[azmlgoc):]r?)eyr|},<]3I|%yéroll "

1-yl}-2- oaareglaﬁgrﬁ)mgﬂw@mnozprmmwﬁﬁ no- pr opi onani de;
(S)-2-Methyl am no N[(S)-2-nmethyl- 1

(S11v (4 ez REARERI RSk Rt e 1 -
cyclohe>(y15)2 -O%d-éByH 2 -Mddhylettigd-propioidakie] aS
- 6- phenet hyl - oct ahydr o- pyrrolo[2 3 Cprrldlne

(S)-N- (@)9? @ %G)XXP%Q)Q [gﬁgxgﬂra ?(pgwen h%/rl]%rrnnlng) -methyl}-
pyrrolidigR- Y“ﬁ@“’@ ét%y()ZZIméMylé?ﬁmﬁqirBQPéYxaﬁh@é}W )-ethyl}-
octahydr o- pyrrolo
O NG Rvpospe; po?ﬁi&w[ (Sh rbRoLHH& phenyEbuy)-amino}
methyl}- @Wgﬁgr@ L%WP *zf@tewgrﬂm%t heswsrhany! ) -ethyl -

rro
c] pyrldln 1-yl}-ethyl)-2-methyl am no- propi onani de;

(S)-N- [(S)SD-GW[OG@WM@f{[(ﬁbremlthwﬁmeﬂylewtﬁyl) -amirio]-methyl}-pyrrolidin-
hexa dro-pyrrol o[ 3, 4-

5- th

1-yl)-2- OB?F?S'Fﬂi? %thvﬂe P 42 ami no- but yr ani de;
(S)-N-[(9)- 1QIcIohexyI 2-0x0-2-((3

N-[(S)-1a8)@ylolteBr20ek el (RSB PR ER ShPYbEtah Pdd-Fyrrolof2,3 -clpyridin-

1-yl)-ethyll-acetamide;

(S)-N-[(8)-1-(S)-Cyclohexyl-2-ox0-2 -((R)-6-phenethyl-octahydro-pyrrolo [2,3-
clpyridin-1-yl)-ethyl}-2-methylamino-butyramide;

(S)-2-Methylamino-N-[(S)-2-methyl-1 -((R)-6-phenethyl-octahydro-pyrrolo [2,3-
clpyridine-1-carbonyl)-propyl] -propionamide;
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b] pyrrol -1-yl)-ethyl]-2-nmethyl am no-butyram de;
(S)-N[(S)-1-Cycl ohexyl -2-0x0-2-((3
wa3)sa®)9b- phenet hyl - hexahydr o- pyrrol o[ 3, 4 PCT/EP2005/003619

b] pyrrol -1-yl)-ethyl]-2-nmet hyl am no- propi onam de;
(S)-N-[(S)-1-Cycl ohexyl -2-0x0-2-((3
aS, 6aS) - 6- oxo- 5- phenet hyl - hexahydro -
pyrrol o[ 3, 4-b] pyrrol -1-yl)-ethyl}-

(S)-N-[(8)- Elﬂ—b}fhémyllq C&/@Q}-Bfﬂf@n@ﬁw I- octahéldro -pyrrolof2,3-clpyridine-1-

ohexyl 0XO0-
carbony, s>rea - m@ﬁw@nmn@pmamdﬂahydro -
pyrrol o[ 3, 4-b] pyrrol - 1 y|) ethyl}

(S)-2- M%tgy%hﬁ\r%gm[@ § er\fﬁ@ hepefhyk-octahydro-pyrrolo [2,3-

ny'd“ES?@aﬂiorﬁﬂ)@[&mp@ﬂpbatyamwle— hexahydr o -
pyrrol o[ 3, 4-b] pyrrol -1-yl)-ethyl]-

(S)-N- (%éﬁﬁﬁﬁ%ﬁﬁ9&%%5?@53%@%&%@' -pgtghydro-pyrrolo[2,3 -clpyridine-

1-carbo@yd)-BRopy] GZWhgl’aHﬂﬁ BrpA {> ydro -
pyrr0|o[3 yrrol-1-y 9 thyl]-
| am no- propionanm d e; 139 WO 2005/097791

(S)-N- ((ﬁ@ﬁr@wlgbsxwe%@xge {(8RW p B 55-[2-(RRyifl Dyranutbryy-pRenylp-ethyl]-

octahydid b oIbR I BE Al PSh AN 2= BXIH\ R BincPediionamide:

(S)-N[(S)-1-(S)-Cycl ohexyl - 2-oxo0-2

(S)-N- ((S()-(1R))y8!obemyl72~pheme{(ﬁ)alR— Paspbyar (0= tﬂﬂtﬁ@l@nﬁétﬂoﬁy -phenyl)- ethyl]-
met hé] am no- but yram de; and

1 -
octahydiF &Rl 81 ey gty B an)-&-metam e Setonepsdon

conmpound sel ected from

(S)-N- [(N)hlcw@h@b,ﬁ&ébx Qﬁ(@a&é&?ﬁ@%ﬁﬁ&yﬂ%ﬁgydro pyrrolo[3,4-

rro pyridin-1
b]pyrrol- ﬂrétlhﬂha ?ﬁmegthyiprrmmbutyeamlde
N-{ 1- cycl ohexyl - 2- ox0- 2- ( 2- ( 3- phenoxy- phenyl)

(S)-N-[ @ffl@gy L 2 1S ¥ s, %aggﬁglﬁlé‘?aﬂ%ﬁﬁ&%o’%ﬁ%% 8{5“5?8‘5&? &
blpyrrol-fl Zi)- é‘thq]]azéﬁwnﬁ?ylém)’rhd betykarhide?-

mst hyl am nopr op| onam de; :
(N1 1-Sy By 2 e AS, A By RhRAGHYhexahydro-pyrrolo[3,4-
blpyrrol- $yg%th¥u]2pwéi%?\ﬁ é'oﬁér;)e;]%? gt hyl) - 2-met hyl am no- p

Htetrazol -5-yl)-pyrrolidin-1-yl]-cycl ohexyl -2-oxo-eth
(S)-N- [@)}Lgyclmleuyl-&mixné—ﬁﬁt@& GaBp6:0xo0-5-phenethyl-hexahydro -

pyrrolo[3,4-blpyrrol-1-yl)-ethyl]- 2-methylamino-butyramide;

(S)-N-[(R)-1-Cyclohexy!-2-0x0-2-((3 aS,6aS)-6-oxo-5-phenethyl-hexahydro -
pyrrolo[3,4-blpyrrol-1-yl)-ethyl]- 2-methylamino-butyramide;

(S)-N-[(S)-1-Cyclohexy!-2-ox0-2-((3 aS,6aS)-6-oxo-5-phenethyl-hexahydro -
pyrrolo[3,4-blpyrrol-1-yl)-ethyl}- 2-methylamino-propionamide;

(8)-N-[(R)-1-Cyclohexyl-2-0x0-2-((3 aS,6aS)-6-oxo-5-phenethyl-hexahydro -
pyrrolo[3,4-blpyrrol-1-yl)-ethyl}- 2-methylamino-propionamide;
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N-{2-[ 2- Benxyl oxyi m no- et hyl ) -pyrrolidin-1-yi}-1-cycl

ohexyl - 2Roxo- et hyl - 2- net hyl am no- pr opi onam de; and
w@baswoereut i cal |y acceptable salts thereof. 2BCT/BP2005/003619

compound sel ected from

(S)-N-{(S)-1-Cycl ohexyl -2-0x0-2-[(S)-2-(3-phenoxy-phen

yl)-pyrrolidin-1-yl]-ethyl}-2-

nmet hyl am no- pr opi onam de;

(S)-N-{(SH R CHrloheyld- om;zw((s;-bpheﬂeﬂhgﬁbctahyard:bmmbqgIa‘ an

lidin-1-
azep'%i’ﬁ@r?t?'}zlht?e%%ﬁ ATHI- Brro@ﬁ?fl?rﬁﬁ'ﬁiede 140 WD 2005/ 097791
PCT/ EP2005/ 003619

(S)-N[f ?11@ C%)ct e[xﬁfﬁi 0&0(22 (@@ﬁéyclxozﬁpﬁw%éﬁmbcéMH)oBWrBB'Q 3-

- 1- cycl ohexy

azeplfbﬂW)I-ﬁ}thzl]n?emh@thahfmmmm{rannmnami pharmaceutically acceptable
N{(S)-2-[(S)-2-(2-Benzyl -2Htetrazol-5-yl)-pyrrol
salts the(rgéfl’ﬁ 1-yl]-1-cycl ohexyl - 2- oxo-
et hyl } - 2- met hyl am no- but yram de;

25.  AQ@mpbdriSselketdd3yom- (1- Benzyl -
Htetrazol -5-yl)-pyrrolidin-1-yl]-1-cycl ohexyl -2-oxo-

N-[1-cy h@’w} g(z@‘s%eé%(p%)engm I O;l?c:mp?/ﬁolo 2,3-c]pyridin-1-yl)-ethyl}-2-

methylaifit & .)-pyrrolidin-1-yl]-1-cyclohexyl-2-o0xo-
y et hyF{%-gharﬁhy am no- butyram de; and pharmaceutically

accpetable salts thereof 141
N-{1-cyclohexyl-2-oxo-2-(2-(3-phenoxy-phenyl) pyrrolidin-1-yl]-ethyl}-2-methylamino-

propionamide;

N-[1-cyclohexyl-2—oxo-2-(7-phenethyl-octahydro-pyrrolo[z,3-c]azepin-1—yl)-ethyl]—2-
methylaminopropionamide; |
(S)-N-((S)-1-Cyclohexyl-2-{(2S,3R)-2-[(ethyl-phenethyl-amino)- methyl]-
3-methyl-pyrrolidin-1-yl}-2-oxo-ethyl)-2-methylamino-propionamide;

N-{2-[2-(2-benzyl-2H-tetrazol-5-yl)-pyrrolidin-1-yl]-cyclohexyl-2-oxo-ethyl}-2-
methylamino-butyramide;

N-{2-[2-Benxyloxyimino-methyl)-pyrrolidin-1-yl}-1-cyclohexyl-2-oxo-ethyl-2-
methylamino-propionamide; and pharmaceutically acceptable salts thereof.

26. A compound selected from
(S)-N-{(8)-1-Cyclohexyl-2-ox0-2-[(S)-2-(3-phenoxy-phenyl)-pyrrolidin-1-yl]-ethyl}-2-
methylamino-propionamide;

(8)-N-{(S)-1-Cyclohexyl-2-ox0-2-[(S)-2-(3-phenylsulfanyl-phenyl)-pyrrolidin-1-yl}-

ethyl}-2-methylamino-propionamide;
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WO 2005/097791 PCT/EP2005/003619

(S)-N-{(S)-2-[(S)-2-(2-Benzyl-2H-tetrazol-5-yi)-pyrrolidin-1-yl}-1 -cyclohexyl-2-oxo-
ethyl}-2-methylamino-propionamide;

(S)-N-{(S)-2-[(S)-2-(2-Benzyl-2H-tetrazol-5-yl)-pyrrolidin-1-yl}-1 -cyclohexyl-2-oxo-
ethyl}-2-methylamino-butyramide;

(S)-N-{(S)-2-[(S)-2-(1-Benzyl-1H-tetrazol-5-yl)-pyrrolidin-1-yl}-1 -cyclohexyl-2-oxo-

ethyl}-2-methylamino-propionamide;

(S)-N-{(S)-2-[(S)-2-(1-Benzyl-1H-tetrazol-5-y1)-pyrrolidin-1-yl]-1-cyclohexyl-2-oxo-
ethyl}-2-methylamino-butyramide; and pharmaceutically accpetable salts thereof
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