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WO 2007/ 096259 PCT/ EP2007/ 051313 HYDANTO N BASED
KI NASE | NHI BI TORS The present invention relates to

whydaneasn derivatives and their use as inhi bi pOr/EP2001/051313

the two protein kinases comonly known as MEK1 and
MEK2 for the 5 treatnent of human di seases such as
cancer. MEK is a commonly used abbreviation for NMAP
ki nase / ERK kinase which is in turn an abbreviation
for mtogen agyiD/AUPOINBASHINKINASETAGHBITORS si gnal
regul ated ki nase kinase. MEK is al so sonetines
referred to as MAPK ki nase or MAP ki nase ki nase. 10
Cancer is a disease characterized by the proliferation
of malignant cells and tunors which have the
potential for unlimted growth, |ocal expansion and
Wétp?é% t”r‘?\;é%ﬁlbﬁsrb%t?ér B ﬁyd’eﬁﬁ&ﬂt éPlvbﬁgeéJ?ﬁd"ﬁﬁbu‘ §se as inhibitors
derived from abnor Ities In e signal transduction
phithievispspratein kinasee spormsen Iydmowm anM Etloand MEK2 torshe

h f.f f h f d i
Ba e o il ASPaES SudR el Cah e MER is BdqrfmoPi used

éﬁbr‘e"ﬂafthbn%r MAH Kida8 ! IFHIeKing8B GRTIEH @ inQQrrPén @BBreiation for
nore signaling proteins in the signaling cascade.

Thiegen cletingies ripein f exieerliarsianal degiylategdnease kinase. MEK is
Abrer R feRET I RENACK hand SLRRT Hadh bedRg el S

within the cells. 20 The mtogen activated proteln

éMAP ki nase pathway represents one of the
RAFACIE fisease chAACiaFesaINhg s olifgiasioneef mﬁhgf}?é“ cells and

T T v

sypstemtpmesadiasist dhig ummmalltadrgyowrrdlsaimlweﬁ)ﬁmg abnormalities in
itqogenic sighals fromthe I surface to t

Mot 854 arisoloies polivaysiand G esboies fovarthus Grayth factors.

B &ﬁe?%@ﬁﬁﬁéé@'ﬂommd@drﬁfﬂbeﬁ’s C‘?hé afoﬁbﬁ‘mal-ﬂé% include changes
constitutive activation of this 'S f1 ¢l ent

tnothierioiiesi coagdtiiviiy ar int thencs Iutafmomoentrmm efgtmeaoemore signaling
t o aberrant

BEkibBuh s Soohifo Haleadk AR GRHADNRY Q8 Trefie Rl BAESst by

FahetBiinatdtons drasvelégauehbh bf ekl gdndignalifg BRsteins which can
cancers, and represents a major factor determ ning

lgead rApUrigHB WitP et $ignals withiu thecalts. mal i gnances, Ras

mut ati ons are common, having been identified in about

30% WO 2007/ 096259 PCT/ EP2007/ 051313 -2 of cancers.

The nfiesyneadtivateef pGTtEagMAR)Kisasspdtbivalyaepresstdne of the best
convert 8uan05| ne triphosphate to guanosi ne

SNBIRESHRED S ITAINGPAMWRES EVONGR BT Osv@apﬁ@m@)@ﬂﬂ progression
é}aﬁﬁ MRan c%ﬁ‘é@?so r'?hl& DatfVaS i LHE RAL T RSE) M) ERK LigREFcascade,

rom nent
is responsible for transmltting and amplifying mitogenic signals from the cell

surface to the nucleus where activated transcription factors regulate gene
expression and determine cell fate. The constitutive activation of this pathway is
sufficient to induce cellular transformation. Dysregulated activation of the MAP
kinase pathway due to aberrant receptor tyrosine kinase activation, Ras
mutations or Raf mutations has frequently been found in human cancers, and
represents a major factor determining abnormal growth control. In human

malignances, Ras mutations are common, having been identified in about 30%
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the targets recruited by active nenbrane-bound Ras are
the Raf famly of 5 serine/threonine protein kinases.

W(lemmlmfzsﬁ amly is conposed of three related RCTYEB®87/051313

B and C- Raf) that act ag-downstream effectors of

5‘2’ Sy T AL BT GEbLYe b0 Lol e\l 8980 o
Mamlﬁ@ triphdsphateplb@ms}ﬁe?dlphﬁﬁbﬂatéﬁﬁblmnals from activated

extracel lular signal-regul ated kinases 1 and 2) .on
gevihit 9elesTereriws taslownsiream intracglan parigrsy diretnirgaiamong

| .
FREtaRORTs rocBlley 8@ MemaaBbaly Bic o il ef efpi of
serchelttiragninegnsiein pmases f abe dR&f farlmay is camposdd okthred aalated
rowt h ur G ven t ortance of t /
RaRshS (RKE- eI FRM inaLrc s fawnagon st Hamanas-

%@%&éa RAtRRLtANATR taﬁnﬁ A St t.ohfafmw%blmaxz (MAP /

cascade are energing a tenti al mportant target S
E&K kihasds 1 ramdtﬂ)a/vhloh lrofurdupmapborpyiaig Eé%}ﬂ andibRKalexdracellular

d pth ljf i i . .VE d
S0 Bt Kasgs aad el bRERE Ripsil bty Hiben e s
Abﬂ@ted BARKNahd ERIEP Ranklodbre Al 86QUMEIadh thermldifs, where
resi dues of various MAP ki nases. MEK1 and MEK2 are

BeyqreedPhispmiosy|aieca vg@@twf spbstralesyinshusing Wagscriion factors that
DRIl GtdwiRCAt YA RAR &ien thé FhEARA, ecgfttﬂle?%%sc/ Raf / MEK

I nase ns an regu

I ERKopath@ag dg etne dedalopment oﬂrﬁﬁhaﬁ@n&’&u@tHreiklﬁaBetcomponents of
been found in human cancers, but constitutive

His §@§@|'%C@$Ca@r@ﬂ$a%rnﬁw9 ag peiantiady iregeitant targets for the
'd'u\‘Hbi%rn dfffasidr e;g%g?é?%l in el bAG oﬁﬁer%ﬂgilfepﬁgg‘@g?ases.

act 1 vat er oncogenes as we
the only known substrat es of 25 MEK1 and MEK2 are ERK1

ER i | sybstrat fi
Bl mos MKe %@é*ﬂ“ms SRSl LGP AT ENGL BHEF SR iy dinases
g\w ER%Lﬂethéﬂﬁhé hféethrécﬁﬁhé’ 4R8 tPlodfRSreMibsadalblis maP

t acritical In the signal” transduction
klaaseﬁeMﬂKtandlMEMB aire enoodied bgﬂa&tlechgmes but they share high

BUrGRET e} Pl P s deh i ey R R arieigp and most of

ﬂTe(Rl teihipaPreul 88 region. Onco enlc forms of MEK1 and MEK2 have not
Bhen | am no) - N- cycl opr opyl met hoxy- 3, 4-di f | uor o- benzam

een Hunsl Ilrarfmmaraga@ersabutocqrﬁ@mtwatatham@rbﬂf M&EK s been
8%\9&4[]@ %SLW |Rvd ﬂﬁlafr aEQ%frm%Ybﬁ W?Sd&.*ﬂ%h tg/fg]f M%'Rd?%ﬁ%‘o be

represent an at rac I've targe or pharna ‘0gi ca

aﬂti\%tw@ b iottneri dhdd@eﬁ@@éé@@eﬁ%@o Wt@@ﬂ?%@@h%straﬁes of
cancer or other human di seases_characteri zed

WMkeh aed MEKy a8 B apg) ERK2. This unusual substratg speC|f|C|ty in
addition to the unique ability to phosphorylate both tyrosine and threonine

residues places MEK1 and MEK2 at a critical point in the signal transduction
cascade which allows it to integrate many extracellular signals into the MAPK

pathway.

Previously reported studies with the MEK inhibitor 2-(2-chloro-4-iodo-
phenylamino)-N-cyclopropylmethoxy-3,4-difluoro-benzamide, also known as ClI-
1040 (PCT publication No. WO 99/01426) provide further evidence that MEK1
and MEK2 represent an attractive target for pharmacological intervention in
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di seases regul ated by the MAPK pat hway. Substituted
hydant oi ns have previously been reported as

w@bmcoddizense activators 5 (PCT publication NoPCEAEP2007/051313

01/83478). Summary of the Invention This invention

RERGH R e R R atba o e e iR o Dy B ek and
tikensed reguneteaipy the, MRRK dadhwB¢, R5, R6, R7, and R8
are described in this application. 15 These conpounds

inhibit the enzynes MEK 1 and MEK2, protein kinases

. . i i | . .
SUBL B RS e O s MRk BB5Re3 Yl acvators
(FRUE paibticatrorpeo pyYWeD Oft 8378y.e cel | ul ar activity.

Detai |l ed Description of the Invention 20 The present

invention is directed to conpounds of fornmula |: R1
R20 0 NNR4 NR3 "‘Slﬁﬁmﬁ)arl@ MeahekeRtioRl is sel ected
fromthe group consiSting L , ethynyl,

cycl oal kyl, al koxy, azetidinyl, acetyl, heterocycyl,

ano, straight-chained alk and, branched-chain
TR Rvedisroistrs S SaaPRettE b idA iR TS e Ro i o
sel ected fromthe group consisting of hydrogen,
chlorine, fluorine, and alkyl; R3 is selected from
t he group consi stimg_of \hydregenQ chilori ne, and
fluorine; R4 is selec 1o he Ygr oup consi sti ng of
hydr ogen, optionally & tupled ayyls B4 al kyl, and
cycl oal kyl ;

R3 rRs O |

or pharmaceutically acceptable salts thereof,

wherein R1, R2, R3, R4, R5, R6, R7, and R8 are described in this application.
These compounds inhibit the enzymes MEK 1 and MEK2, protein kinases that
are components of the MAP kinase signal transduction pathway and as such the

compounds will have anti-hyperproliferative cellular activity.

Detailed Description of the Invention

The present invention is directed to compounds of formula I:

R1 R O_ H
0 N
JKKE;XR“
N
H

R3 rRs O |

wherein:
R1 is selected from the group consisting of bromo, iodo, ethynyl, cycloalkyl,
alkoxy, azetidinyl, acetyl, heterocycyl, cyano, straight-chained alkyl and

branched-chain alkyl;
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R5 is selected fromthe group consisting of hydrogen
and R6- C-R8 R7 wherein R6 is selected fromthe

w@emapoeensi sting of hydroxyl, al koxy, cycl oal kRg1/EP2007/051313

optionally substituted al kyl ,-4optionally substituted

%ﬁygﬁs?e%?%fﬁé@ﬁﬁ%édéﬁ? L BB 85 oo, anc

EBI sting of hydrogen and optionally substituted
; or R6 and R7 can together forma cycl oal kyl|
53d§ ﬁemﬁﬁchﬁomsthﬁ)&l%@é’ﬁns'sﬁfﬂﬁi Obhﬂ?rﬁ’ﬂééu@m@@l’ﬂq} yand fluorine;

ﬁﬁqg%%ﬁi ﬁBHtﬁegjr 86%8[]&{3%1@6?9 droé o@‘ptﬁ%%fr% nzl%gﬁgﬁtuted aryl,

he i nvention is ecte
alkgh, @nBlycloalkytido, et hynyl , or cycl opropyl . In another

the jnvention is d|r t o conmpounds of
AP el cled,raraN 1o SBsf BhBrSTogRN Btne. o
f éorl Rgn another aspect the invention is dlrected
to co oung of formula | where R3 is hydrogen. 25 In
anothgghaspect the invention is directed to conpounds
of fo la | where R8 is hydrogen or nethyl. In

P A R e b L0 P gl SRR, Ertoat,
apdrimly sabgtitted hkyl, npdohalynsulstidited crgdatd optomallynsibstituted

of formula | where RL is iodo, ethynyl, or
gleregvbpyl, R2 is hydrogen, fluorine, chl ori ne,

_F'iz 4hd ReRie W%@Q@sﬁﬁfgél%cwfréﬁztﬁgg @é&é&ﬁsm cfr_’gagﬁtsﬁy&ogen

I S hydrog s optionally stitute
E?ﬁd|09t|6&7all3}66ut$tlwtkd>ajkyl,crycl oal kyl, or optionall y

BBl Ry cangBhitngn Grmua oadig YRR Doy Bt TRl 8 i gen

dhd %ﬁhﬁﬁaé&tﬁ:‘éﬂ?%@éﬁa@fe §éffs'6f'é!stérthﬁ8fe%fR1 i's iodo,
ethynyl, or cyclopropyl, R2 is hydrogen, fluorine, or

chlorine, R3 is
In one aspect the invention is directed to compounds of formula | where R1 is

iodo, ethynyl, or cyclopropyl.

In another aspect the invention is directed to compounds of formula | where R2
is hydrogen, chlorine, or fluorine.

In another aspect the invention is directed to compounds of formula | where R3

is hydrogen.

In another aspect the invention is directed to compounds of formula | where R8
is hydrogen or methyl.

In another aspect the invention is directed to compounds of formula | where R4

is substituted aryl.

In another aspect the invention is directed to compounds of formula | where R1
is iodo, ethynyl, or cyclopropyl, R2 is hydrogen, fluorine, chlorine, or methyl, R3
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R6- C -R8 hydrogen, R4 is optionally substituted
phenyl, R5 is R7 10 R6 is optionally substituted

w@benphe2sR7 i s hydrogen, and R8 is nethyl. |n BCDEP®N7/051313

aspect the invention is directed to conpounds of
formula 1 where R1 isiodo,RZistu C?
chlorine, R3 is hydrogen, R4 is phenyl bst tutF@d by
R6- C-R8 1 alkoxy, R5is R7 15R6|spheg¥ R7 is

RyWYPEgER, R BiRtidraligRLbYutdcnagn®siRy aspect’ the

|nvent|on is directed to conmpounds of fornula 1 wher e
is iodo, R2Zis fluorine or chlorine, R3 is

E“%E%\gﬁéwbg“dﬁ*k@ﬂ (ORI kPG e Hoy Y iy Poagin. 8 me s

hedplgenydr méthyl. s hydrogen, and R8 is nethyl. In a
preferred enbodi nent according to the present
invention, there is provided 25 the conpound of

payhe; bopdSE €1 G, 2004 096290 cBELERAQRT SR Punere A1

isiiods, sthbsyli butwdopvophl, &2 iswysitogare hiuorinelewrerideirid, \R3 is
sel ected from-halogen, -P(O(OCH3)2, 5 P(O)ISO-D29
-S(0)2-(Cl-C6 al kyl), -(O CHz-CH2) 2- oaﬁs—
-0 (C1-C6 al kyl), wherein the alkyl group is

t; b ted wWirh
R L P g e ety e d B B 01 0 - o
- 0XO0, -C306cyc|oa|ky|, -0 (Cl-C6 alkyl), -NH(C1l-Co6

ﬁ|6k|¥lo)ptigﬁaITyNéu%ls_ti%eteg lpl%lngll? R7 is hydrogen, and R8 is methy!.

In another aspect the invention is directed to compounds of formula 1 where R1

is iodo, R2 is fluorine or chlorine, R3 is hydrogen, R4 is phenyl substituted by
R6— C—R8

alkoxy, R5 is R7

R6 is phenyl, R7 is hydrogen, and R8 is methyl.

In another aspect the invention is directed to compounds of formula 1 where R1
is iodo, R2 is fluorine or chlorine, R3 is hydrogen, R4 is phenyl substituted by
R6— C—R8
: , R7
2,3-dihdroxy-propoxy or 2-hydroxy ethoxy, R5 is ,
R6 is phenyl, R7 is hydrogen, and R8 is methyl.

In a preferred embodiment according to the present invention, there is provided

the compound of formula I, wherein
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wherein the al kyl groups are unsubstituted or
substituted by 15 -OH, or - a 4 to 6-nenbered

whedenoeyrl e, wherein the heteroatons are sel BCL/EP2007/051313

fromN, S and 0; and all remaimi ng substituents have

BPer R R TT ERE B o i g BERfHliea wit a

i nvensumnuéﬂn&n@ep@da@mw@emd frenconpound of formul a
I, wherein 25 R4 is phenyl, which is unsubstituted or

1or 2 tind@leg@stituted with a substituent

B0 (O 28t a?@é??jed(é?& akyly e
-(OCH2- CHPh (@ and -O (Cl-C6 al kyl), wherein the
glult?sllt i tglrjgg %ﬁ‘zgiﬁéﬁg‘ﬁ’ﬁ: (lije(r)]tr ilngcrepéndtelntrrffl sel ect ed
itn, 8L o T TS

or - N( C1- CRO4CRYCTH 2)ky)wbeedin thédralkyl griupgs enpebsiitated or 1 or 2
unsubstltu ed or

6 nember cdiPEs el Rt Wiher sstidenareStnderty sdgkted from

sel ected from NO§, and 0; RS is 1-phenyl-ethyl; and
10 all remmining substituents have the neanings given
above. In still-Q&®et her preferred enbodi nent accordi ng

compound of for FaFe SRRk R i s Todor
-O-(C1-C6 alkyl), -NH-(C1-C6 alkyl) or -N(C1-C6 alkyl)o,
wherein the alkyl groups are unsubstituted or substituted by
—OH, or
- a 4 to 6-membered heterocycle, wherein the heteroatoms
are selected from N, S and O; and

all remaining substituents have the meanings given above.

In still another preferred embodiment according to the present invention, there is
provided the compound of formula |, wherein

R4 s phenyl, which is unsubstituted or 1 or 2 times substituted with a
substituent independently selected from

-halogen,

-P(O)(O-CHa)e,

-P(O)(OH)z,

-S(0).-(C1-C6 alkyl),

-(O-CH,-CHy)2-O-CHjs, and

-O-(C1-C6 alkyl), wherein the alkyl group is unsubstituted or 1 or 2

times substituted with a substitutent independently selected from
-OH,
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R2 is hydrogen or fluoro; R3 is hydrogen or fl uoro;
20 R4 is phenyl, which is unsubstituted or 1 or 2

wo 2eemoesbstituted with a substituent indepeneentb3no7/051313

sel ected from-hal ogen, -P(O7(-O-CH3)2, -P(O (OH) 29
25 -S( 0 2-(C1- CGX%I kyl), -(0OCH2-CH2)2-0O CH3, and
-0 (C1-Co al kyI) wherein the al kyl group is
unsubsti t ut ed orcaoﬁcﬁ:mamyms substltut ed vvlth a
substi t ut ent |ndepen ently s ted from

“oxo, -C3-06 cyel(edrk§rlkyl) Gl*dmCéeCﬁﬁUsM'))or J\Mm(@ﬁa@ell 2,

| kyl - N(Clg,

Zr eyuzlsai)st i 1(:Ut egéoé?hlsfl]%éﬁ‘y %r}@?@%e&{r@ u%%@P&‘thW%ﬁtuted by
2007/ 096259 PCTAEPR@07/ 051313 -8 - a 4 to 6-menber ed

het erocycl e, wherein the heter are sel ecte
fromN, S and 07 24n® éaﬁ“%@bquSﬁ@ﬁ?ro%P'ﬁyWher%” the E@Eeroatoms

anot her preferrgg sfibedyTRh Ni%gﬁgl@g to the present

invention, there i1s provided the conpound of formula
I, wherein 10 R4 is phenyl, which is unsubstituted or

|]_.‘or Z{ii Hes -Selsigsltlt ted vvlth a substituent
ﬁdep@n B FPX} Y'eB'8d from - hal ogen, -P(O (0O CH3) 2,
-P(O(OH) 29 15 -S(O 2-(C1-C6 al kyl),

ﬂocm CH2) 2-O- CH3, and -O (C1-C6 al kyl), wherein the
all ymaigingpubslitugiys heve the sweanings given above.

In still another preferred embodiment according to the present invention, there is
provided the compound of formula |, wherein

R1 is iodo;
R2 is hydrogen or fluoro;
R3  is hydrogen or fluoro;
R4 s phenyl, which is unsubstituted or 1 or 2 times substituted with a
substituent independently selected from
-halogen,
-P(O)(O-CHa)e,
-P(O)(OH)z,
-S(0).-(C1-C6 alkyl),
-(O-CH,-CHy)2-O-CHjs, and
-O-(C1-C6 alkyl), wherein the alkyl group is unsubstituted or 1 or 2
times substituted with a substitutent independently selected from
-OH,
-0X0,
-C3-C6 cycloalkyl,
-O-(C1-C6 alkyl), -NH-(C1-C6 alkyl) or -N(C1-C6 alkyl)o,
wherein the alkyl groups are unsubstituted or substituted by
—OH, or
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times substituted with a substitutent independently
selected from -0OH 20 -oxo, -C3-C6 cycloalkyl,

w0 (1286 al kyl ), -NH (Cl-C6 al kyl) or - N(Cl-E8I/EP2007/051313

al kyl )2, wherein the al kyl grssups are unsubstituted

et or ocyel o, wnobd 1 ¢ MEE R etehel By WRERTEAFE potoroatoms

fromN, S and OargReelestebdronIN, SahgIO;kevnizy! is
unsubstituted or once substituted by -(Cl-C6) alkyl,

30 -fI ouro or chloro, -CN, -O(Cl1-C6) al kyl, and
Hﬁﬂg} 07/ 096259 PCT/ EP2007/ 051313 -9 al

renal I ng su tituents have the neani ngs gi ven above.

In yet another preferred enbodi nent according to the

present invention, there is 5 provided the conpound

of formula |, wherein R4 is phenyl, which is

W%%{ﬁﬁidﬁliﬁﬁr@féﬁedleﬁboalrﬁérﬂ%]%céktﬁﬁé Fé fHeeﬁre‘é’bhﬂ ndention, there is

su i ndependent | ected from-hal ogen, 10
pR(v@E(CUheI-CQeroundDQfCﬁp(mul)aZIQwhewo) 2-(Ct- C6 al kyl ),
-(OCH2-CH2) 2-O-CH3, and -O(C1-C6 al kyl), wherein the
al kyl group is unsubstituted or 1 or 2 15 tines

guYbst jgt pﬁeeg/l WiHibh & §h‘élﬁd§tltu¢é§ i 1Icn®ﬁ>m@§ %ﬁbbutu&ﬁi ffthed

from -OH "-oxo, - YC oal kyl, -O (Cl1-C6 al kyl),
- NH (S,tleLU@U%thWE}pQﬂdenNy@E e@@ecéfrnm )2,

-halogen,

-P(O)(O-CHa)e,

-P(O)(OH)z,

-S(0).-(C1-C6 alkyl),
-(O-CH,-CHy)2-O-CHjs, and
-O-(C1-C6 alkyl), wherein the alkyl group is unsubstituted or 1 or 2
times substituted with a substitutent independently selected from
-OH,
-0X0,
-C3-C6 cycloalkyl,
-O-(C1-C6 alkyl), -NH-(C1-C6 alkyl) or -N(C1-C6 alkyl)o,
wherein the alkyl groups are unsubstituted or substituted by
—OH, or
- a 4 to 6-membered heterocycle, wherein the heteroatoms
are selected from N, S and O;

R5  is benzyl, which benzyl is unsubstituted or once substituted by
-(C1-C6) alkyl,
-flouro or chloro,
-CN,
-O-(C1-C6) alkyl, and
-CF3; and



20 wherein the al kyl groups are unsubstituted or
substituted by -OH, or - a 4 to 6-nenbered

whedenoeyrl e, wherein the heteroatons are sel BCL/EP2007/051313
fromN, S and 0; 25 R5 is (Cl-9C6) al kyl, which is

gﬂgésjrﬁﬁfn'ﬁ %ﬁ&r@ﬂ%&ﬁggnéltﬁé se ecﬁ@’dé%H:%%gngwhsl,

pyridinyl, thiazolyl, thiophenyl which is optionally
substituted with broni ne, imdazolyl which is
optionally 30 substituted with nmethyl; or -(C3-C6)

RSB ore s EBBA st i RO BB v s

pvidecbthe cavZourahof forralila I edmeirginng substi tuents have
the meani ngs gi ven above. Preferred conpounds of the
i nvention are:

M |
4 Rt e et e e Y

(23 SsybsmwantllodepmmmﬁyﬁeMQmﬁrom(4 met hoxy- phenyl 5-
2, 5-di oxo- Im dazolidi n-1-yl]-3-phenyl -butyram de;
(2S, 3S) - N-(r? Ubr o- 4-i odo- phenyl ) -2-{(R)-4-[4-(2-hydr

oxy- et hoxy)pEheDytiis),,
2,5-dioxo-im azoI| I n-1-yl }-3-phenyl - butyram de; 15

(2S, 39) - N- (A By | - 2- fluoro phenyl )-2-{(R)-4-[4-(2-h

)Z/dgog?/oighfgr(‘uﬁaég@ déélki'l yl} 3- phenyl - but yr ani de;

(2R, 39) - N(@%wHL)Q@Umpandphenyl) 2-{(R)-4-[4-(2-h
ydr oxy- et hoxyb 33311)
2, 5- di oxo- i(EdZef @lkyh. wherein 3¢ abo grampis uasygetituted or 1 or 2

(2S, 39) - N‘ﬁu% E@uﬁ%ﬁi’t %%ﬁ/ﬂﬂ PABeRr e afad it L dMds from

oxy- et hoxy

2, 5-di oxo-i m daZoHj di n- 1-yl } - 3- phenyl - but yr am de;
(2S,39)-2-{(R)-4-[4-(2-Hydroxy-et hoxy)-phenyl]-2,5-dio
x0-1i m dazol i di n=f*yl }

-C3-C6 cycloalkyl,

-O-(C1-C6 alkyl), -NH-(C1-C6 alkyl) or -N(C1-C6 alkyl)o,
wherein the alkyl groups are unsubstituted or substituted by
—OH, or

- a 4 to 6-membered heterocycle, wherein the heteroatoms
are selected from N, S and O;

R5 is (C1-C6) alkyl, which is unsubstituted or 1 or 2 times substituted with a
substituent independently selected from

-naphthyl, pyridinyl, thiazolyl, thiophenyl which is optionally
substituted with bromine, imidazolyl which is optionally
substituted with methyl; or

-(C3-C6) cycloalkyl;

-CF3;

-O-(C1-C6) alkyl;

-O-CHz-phenyl;
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N- (4-i odo- 2- et hyl - phenyl ) - 3- phenyl - but yr am de;
(2S,3S)-N-(2-Chl oro-4-iodo-phenyl)-2-{(R-4-[4-((R) -2,

W@2mi7/096267 OXy- pr opoxy) - PCT/EP2007/051313

phenyl ] -2, 5-di oxo-i m dazol i di-m81-yl } - 3- phenyl - but yr am
de; 25 :

(25, 39) - N ( 2- Chio PG Bs- phenyl ) - 2- {(R) - 4-[4- ((9) - 2,
3- di hydr oxy- pr ogsxoy br

phenyl ] -2, 5-di oxo-i m dazol i di n-1-yl } - 3- phenyl - but yram
de: -NHz; and

(2S,39)-2-{(R-2,5-Di ox0-4-[4-(2-0x0-2-pyrrolidin-1-yl
- et hoxy) - phenyl] i m dazoli di

all terplining; $ o dtituents héve tle neamingds) giSeplaboyé - but yr am de

(2S,39)-2-((R) -2, 5-Di oxo-4-thi ophen-3-yl -imdazol i di n-
1-yl)-N-(4-iodo-phenyl)- 30 3-phenyl - butyram de;
(S)-2-[(R)-4-(2, 3-Di hydro- benzo[ 1, 4] di oxi n-6-yl)-2,5-d
Pcea‘elfremcn@amundsmfIhe_;lirjventlon are:

Rk R ey S S SRS R N

indldBzdldnh =P8 HHenyPhaty Pamude
i odo- phenyl’) - 3- phenyl - EI onani de; WD 2007/ 096259

PC1(2§F8§) 1(65@@(1@hen1|1 2([4 [-¢rf-rethoxy-phenyl)-2,5-dioxo-
gﬁ;ﬁﬁ%gﬂcgﬁ% j gcbrh%nyf bgtg,parﬁlla%r;}yl car banoyl ) - 2- phenyl - pro
di q=8; éSMNé(ZQ*IUdnonAfaﬂodd bhonERRXIRELYI2-hytiasghsthogy)-phenyl]-

acid dinethyl este

?ésd@s?mlctazo#ﬂluo} gl BRIV WEHAMIJe:. ((R) - 4- i sopr opy! -

¢ R g Alorotond iy P R e P Aol ooy
ﬁfﬂ;dmy@a-lrmmmpllqulglm Hi-3- Fhenylrlraéjt);]ramlde

o RS RS %Hﬁf’{?ﬁ S Giseuestpopnenenyl

Q)@ éhb%ﬁ)a'i_’mﬁ:lé%ﬁdl'n ffz hé e butyramlde

(S) (28,39- W (BB ord- 4@@1@9 SEZ& )-R-{2R--(2-Hyar ovast- &ithoyy ppleeny |-

DS iR Py -3 bRy ouBRT rani de:

(S) 25#:{% fl{(tmmt@s(z pigarddyesmbiy)2ohdrigl =2 5 (dlox@trhiensy o IRIE-1-y1}-
Nnﬁ4dIQ,@|©13 meHM Qhepyt% -JphenyHbutyrapliddan de; and

§/|Sg 2%“%‘#)&@/% (?rﬂBngllogo Eh&ﬂy&zp{hﬁw'[h (?R)Qﬁ o angar%xgtb(?Bpoxy
byelm)ﬂ}<251d|bx@l4immtudjlyil+ 9r}mme)nwm@whmdee 5 d| oxo i md

ot NRB Ak GierC P aRBaN O 2o R A SR ar@ by drony-propoxy)-
T i Rt e
| NqR8RES)- :me(ﬂ)yz D- Eébkw44 [4pi2eqyd-2-AysmiidimpY-y|-etiwixy)-phenyl]-
Frﬁiggtzglidin-%_-)Hfj-wgz-fllf)oergw-lo’do-phenyI)-3-phenyI-butyramide;
(25,35)-2-((R)-2,5-Dioxo-4-thiophen-3-yl-imidazolidin-1-yl)-N-(4-iodo-phenyl)-
3-phenyl-butyramide;
(S)-2-[(R)-4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl]-
N-(2-fluoro-4-iodo-phenyl)-3-phenyl-propionamide;
(S)-2-[(R)-4-(4-Acetylamino-phenyl)-2,5-dioxo-imidazolidin-1-yl]-N-(2-fluoro-4-
iodo-phenyl)-3-phenyl-propionamide;
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20 hexyl, and the like. Mre preferably [ower alkyl is
Cl-A4 al kyl, and even nore preferably Cl-C3 al kyl .

waxampdesy of "cycl oal kyl " groups as used her ei PCHER2007/051313

noi eties having 3 to 10, preferably 3 to 7 carbon

2L QB SIS D83 ELARERRY odo- BNERARSRHIoVA phenyi-propyi}2,5-

dimlxorlmmZoludmmqu pﬁwdx?meﬂ@yl -pAGsgraniehéiddimeranes@im;
ns of one of the

roup _in which the three h
Fer4rn) NPISOHOr sionb b I P4 A PRTGP g b cloxo-midazolcin-
H)p}-%f ﬂeh%e%ﬁdn%él ne. Exanples of such groups are
tri

uoro trichl oronethyl,
1, ¥S)-N-(2-Flusoo-deiblgtphehyl); 2t{ (B)-4- [4| (Bhyudropy-@plyd xygipthening-2,5-

l.ike.. "Trihal ol r al dengtes a tri hal oal kyl
aj'roé%”\%; I ||8k51nb)’ﬁ$§i%%hﬁ£%¥{ﬁﬁg s, pr elfer ably gne to
t hr Q nﬁmw -
m)ngg I\PF{ ER{)brré‘Ié '?a&'? c nygr om car bocyc r??écﬁyaclarz 5-dioxo
Mdez@wwryﬂ] Baujto¢3d+groppea&nmjl y a 6-10 nenber

r yst.em " 2007/ 09625 .
PCTPERs G IR F2E B Z Rt EEme iR RETg 2 Bt

MRbaESRS®TSy(]-BIrRteyRBlopiciRiggeed from N, S and O can
al so be refeerred t0 as a heteroaryl group. Preferred

ar y(B)-dh(R-hétosedaiogp-phany s [ (R (ddeethiny -pivenyihio?, 5-dioxo-
I [yl, thi [,
It Siftin-3 Py PaROhEMIge iy YT h?ﬂ% |
pyr 8;4N4y4 Cy@bo@zmwiz flidropt@nyl):3- m;flu@ﬂd-plryényl)sz{ )-4-[4-(2-
rlmdln , i mdazol e andtetrazol rous can
B»,sdr@gsyﬂowm;yrﬁsw St -phenyll-5.5-diermaazsloBy Yo,

??&ﬂ% l.ower al kyl, cycloalkyl, e.g., cyclopropyl,
Io- Iomer al kyl, e.g., trifluoronethyl, hydroxyl,

al koxy, especially Iomer al koxy, mono or

A Reates o ﬁ%ﬁ%ﬁ%@kkqﬁ%ﬁ%%@ef Wb satuaresgaiphati
Ry @rocaf‘ddhorfﬁ’reférﬁbgf P/Pﬁeﬁ’ét%g% lofdl 'all@?%ﬂdbp i.e., a C1-C6 alkyl

derivatives vatives of the anil i ne
deatipvand Wnetidssdnedtiny h atled Libfoprly lisoprawyd nowtyb t{ﬂutnyZ@utyl, pentyl,

DR A e M8 BB o0 Bl oo EELAASAN phihore

?&@rafbwsed -C3 Akyl.i Eﬁémgﬁas &Uby@6§Ik¥lﬂ@¥oup§1aé @é’ed Berein are
met hyl enedi oxyphenyl and | enedi ow?/p enyl .

rpietiast kavbrg 3rie 1R arRfc @A don/wairben atoma‘s el ng)cmaigpropyl
%Cdoﬁgﬁtﬁl[)%ﬁd’?%%é)he aﬂﬁjp% nmonocyclic, non-aromatic

r'oca ical’ Havilng four to six carbon atons
and at | east one, preferably one or two,

heteroatongs). Exan(gﬂes of such heteroc clyl group
aralogort MRS fluodRt@rine. Riemb1e aitiddin&o nor phol i no
and the like. "Al koxy or |ower alkoxy" refers to any

of the above | ower al kyl groups attached to
“Trihaloalkyl” means an alkyl group in which the three hydrogens of one of the

terminal carbon atoms are replaced by halogen, preferably by fluorine. Examples
of such groups are trifluoromethyl, trichloromethyl, 1,1,1-trifluoroethyl, 1,1,1-
trichloropropyl and the like. “Trihalo lower alkyl” denotes a trihaloalkyl group with

one to six carbon atoms, preferably one to three carbon atoms.

“‘Aryl” means a monovalent, monocyclic or bicyclic, aromatic carbocyclic or

heterocyclic radical, preferably a 6-10 member aromatic ring system. An “aryl”
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an oxygen atom Typical |ower al koxy groups include
nmet hoxy, ethoxy, isopropoxy or propoxy, butyl oxy,

waeyoropepyl mnet hoxy, and the l|ike. Further 25P¢TEP2dBOS1313

wi thin the neaning of al koxy ace multiple al koxy side

é@g@m&%ﬁﬂ;&gﬁ%ﬁ( %@Yeer% r%ﬁ‘[gnﬁﬂgt ﬁ?’%&?a%ﬁ?(é(elgﬁgﬁqpﬁ N, S and

@I @em aleclbédr@tﬁeraédatcsa@at htawr@@kyﬂlgjf@u;y Bﬂed@rr@d]aryﬁ&nd heteroaryl
hydr oxyet hoxy, di hydroxypr opoxy, dlneth

gtqﬁisésynclaﬂétwaaﬁﬂ%mtﬁa%g) PhaA glRRNY! WMH@M “thienyl, furyl,

R DS BAHIRGY Rol LR oy I 85 kol quinoliny!,

pyrirm»dénylnmldaiogaMddénaﬁMyll Acdrdranpy tan gehxptly)nally mono-, di- or
B Shbak B3 By PEarTmRBy 10w By ST GHG KHoP iy s AR Ay inalo-
RSQ\Fd?'?aﬂWI r‘é’&;ﬂ‘fﬁgﬁﬁ%metwpﬁycﬁékwélkﬁﬂ fé%’b%cuaﬁ!yﬂ’&hérzélﬂb&y, mono

et hoxy erazi ne et hoxy,
pydnh(yd rodayhylu bﬁttubﬂwlk@qyd ace@nmda,ememweoavamea,sg

PCT/ EP2007/ 051313 -1 Pharrm eutical ly accept abl
ARV ERL e TR . EhaligoeE8tard (d BiSMooARl0R
aérivaned! amlddadringivas ©R o Niling deHPatived &40 Retitdrfesulfonyl.
retain the biological effectiveness and properti es of

YWhenclwgpeoumase stbstivHenisare PESEM 08 @ @@W@d_he rgany] jag they
Hg&bolgcg P8 coqggén;% tﬁé’ oth fcé’st%gi .'Snu%h%%%%( ngS (i,jlnnc(llude, but are

ormatlo rmning

hbelimised o, mﬂthyléaedbmpw@dyl weu\8, ethbrsdienghcnghl
conpounds is available in Design of Prodrugs.
Bundgaard Hans ed. (Elsevier, 1985). See al so, Ansel

10 Dr
Bigteatom AR ARCE bl Oﬁﬁéa@%%ﬁs)’ﬁﬁ? P85 100
Kr ogsgaar d- Larsen, et al. Text book of Drug Design
De t 2d Ed.
AtsroRcutieans o eceychirBn o Bicfifiotagion radical having
FRINYEBIX Q1Bbn &fdiHs 3!t I ALt TRkt BretérabhAske BAHLS ! fleroatom(s).

salts that retaln the biological effectiveness and
prapefas efssush heierot§clybgiouprate azetiding!, oxetasawl, pyrrolidinyl,
i hvent i an qsﬁi@a're formed from suitable non-toxic

H}Oé%f?ﬁ"@ B‘gnl c acids or organic or inorganic

bases. Sanple acid-addition salts include those
derived frominorganic acids such as hydrochloric
a‘kslk@xy ohipues ilkeny ¢ referslo apaeidhedibevadewer alkykareups attached to

I d,
B StyoRI R, TyBRef oA dBuBS hndlihefliody. Euli ™
l@obcdpwlyemﬂrbpmw b&@yl@@; @ycl@@lrapwtrne:thw éind the hke Further
nmet hanesul foni c aci d ?xa ic acid, succinic acid

¢ictydeg %&h'a the maaning.ef alkoxwate mulinlealkoxingidechzing, e.. ethoxy
k) SR i gpd ey kS0, SRRl ey ety
Hrenhtkeai. ml\so mctwdwl armsubetitiuted alkoxy side chains, e.g., hydroxyethoxy,
dihydroxypropoxy, dimethylamino ethoxy, diethylamino ethoxy, phosphoryl
methoxy, dimethoxy-phosphoryl methoxy, carbamoyl methoxy, methyl and
dimethyl carbamoyl methoxy, carbamoyl ethoxy, methyl and dimethyl carbamoy!
ethoxy, azetidinyl carbamoyl ethoxy, oxopyrrolidinyl ethoxy,
bishydroxyethylcarbamoyl methoxy, morpholinyl methoxy, morpholinyl ethoxy,
piperazinyl methoxy, piperazinyl ethoxy, lower-alkyl piperazine ethoxy, oxo-

pyrrolidinyl ethoxy, and the like.
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and, quaternary amoni um hydroxi des, such as for
exanpl e, tetranethyl ammoni um hydroxi de. Chem cal

worearhdesd i on of a pharmaceutical 25 conpoundPCT/ER2007/051313

drug) into a salt is a techni-qgue well known to
phar maceutical chem sts to obtain inproved physical
and chem cal stability, hygroscopicity, flowability

rshraricebtitallyyadeptiip @S ref&@co £cehventionglly estedfied
Phar maceutical Dosage Forns and Drug Delivery Systens

@@mﬁomd of tyBlat hﬁwngpg@argﬁggylgfg@p Whiglh estgys retain the biological
ﬁ@&r\féﬁ‘ég bhaﬁrbﬁerﬂ‘ég%@ﬂﬁ oﬁh@g‘o%rmula l anc% are ?Ieaved in

arnaceu I"cal accept PP er, excipie
mvar@'m l}hbarrgamerrogo tlad bgrrasmm@g)hetl\mwchrbobﬁltmmd ally
non-toxic to the subject to which the particul ar
conpound is adm ni stered. WO 2007/ 096259

P /n%f%ﬂpc?dr%@ﬁﬁé est an%%ﬁétdsb%f%tersé?ﬁr ﬂ'th%t%eéivery of

stituted ary or et eroary , heans
pha@maqautlcahcompou nacigravailabiedn dresigr ef Buxiruge Burstgdard Hans

I h ' d b
80 Sttt TOBbT Sdalsg Aol el 8 S meRt il g s and
DRgy DeResy Syrfle@BlbONEd. Podshlg p@P(‘FGBH@@' Kyo®d a%%JL‘a@sen etal,
amount or effectlve amount " neans an anount O

Texbpols9é Dieg Rpsigreane Heyelapmarnid2d SidyAPPbrahpp. y1 52-191.
inhibits proliferation and/or prevents
differentiation of a human tunor cell, including human

tmrmmacebtucéliyrmepﬂéblé:@anowﬂ@ks tofcohbentgrerg bald-Addition 8alts or
may herein also be referred to as  conpounds of

beraradion SPHE todk et diS BIoIAUIEAl STBstyRNaSs A PORexias of the
HSiA H{gnonf fie é{%@é‘ﬁlﬁﬁ%ntﬂfn ﬁﬁ’cﬁ”éFé’ forffed tRth!suitable non-toxic
i'Sorders suc

prolirferative
orgdnicrominoryd rac boidsrarregainis @r derganie.pses1Sample acid-addition

; eli%iﬁgﬁwlgsthg %gagé%ﬁo%\é%rrgﬁig @egls%u’cgdagsnﬁyrgrio&lgrri]g acid,
BRAMT cid A yir&iBdic adid Palifulie o, sufBffRt 88Cphosphoric acid

d sorders. These conpounds and fornul ations
ananiriaiasigl, @addh@mﬁewvaitfrcrﬂyor‘gen@sﬁﬁds su¢h adp-toluenesulfonic
uch as

tr atman of. solid tu :

BB e Aeick fethestironh s X esid ApEePlivand! cisig acid
(FrRING RIE Mdt, acﬁcﬂ‘ﬂ‘uﬁfa@@%[ﬁld ltﬂM@cﬂb'é@;@t@'a‘ém @M. aSample
conpound of formula | as defined herein before for

basc-agdditian saltgéngledeiise derived from ammonium, potassium, sodium
and, quaternary ammonium hydroxides, such as for example,

tetramethylammonium hydroxide. Chemical modification of a pharmaceutical
compound (i.e. drug) into a salt is a technique well known to pharmaceutical
chemists to obtain improved physical and chemical stability, hygroscopicity,
flowability and solubility of compounds. See, e.g., Ansel et al., Pharmaceutical
Dosage Forms and Drug Delivery Systems (6th Ed. 1995) at pp. 196 and 1456-
1457.

“‘Pharmaceutically acceptable,” such as pharmaceutically acceptable carrier,
excipient, etc., means pharmacologically acceptable and substantially non-toxic
to the subject to which the particular compound is administered.
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A further object of the present invention is a
conpound of formula | as defined 25 above for use as

waa2oeddessrent for the treatnent of cancer, i n PCI/EP2007/051313

particular solid tunors, nore4particularly Iung,

%LJ?&E Ut8§ %%q”%pgéﬁﬁfes& %‘{}’?ﬁﬁ H%% ?%WF %nssztrﬂgi f! substitution can

cecraitheddr rhorapbsitions asd defleseothaboise |ﬁdﬁban‘ehiethat the
manuf act ure of a nedi cament for the treatnent

of
slabRirents @t gaeh isbpHktian sitg afe slependppily ﬁ%!??‘ie@JFCHF‘IWe
colon and prostate tunors. The
lf:‘:%%r%cl)unégﬁ ‘formula | as well as their salts have at
| east two asymmetric carbon atoms and therefore may
%%é)r esent as fm xtures of dl&f erent WO 2007/ 09625
"2poirally sifgeave angust g & @%te/ﬁ@reoumh@n%ﬁ%@mount of at

B R B e e R b1 PO andor
pravents diffecerdiatpowha humait tunadaealk indluding Hiusneg tumor cell lines.
i nvention nmeans an anount of conpound that is
effective to prevent, alleviate or aneliorate
SYPPcUmelsff tiek §enskl Birmi | /g Hé?@lrﬁaléM'be%fé?fed fteas
subject being treated. Determ nation of
eorEpapeds Ptirmylad f ective amount is withi n the skill
in the art. 10 The therapeutically effective anount
or dosage of a conpound according to this invention
Tho coaipounds of thevpreseint Mvieatiam dreérayefoeind@earadtmedt oncentrol of
manner. known in the art. Such dosage wll be adjusted
€9l P!?éfqrﬁHYQ/Q@QEFFerﬁé&Gh @éﬁeﬂﬁr@maﬁowg%ﬁowrﬂauw gifosgers, e.g.,

§n6§ g;nﬁgv B%o .' ? &%Iieeﬁe'}gﬁrs disease, CNS

ero mnlsratlon t he

dxsnntletrspmgbmermgopatbmipmin aimsi mﬁ)ehrtlelslat fncoitgicaididoederg. These
t reat ed. ner a n the case of oral or

bamBhvas AR A ANaE & SuArin Gerin ContmuicR Y baiusgful in the

ﬁ@&fnﬁ’é‘rﬁt'ﬁ?tc@n?(romf &id BnfdRs | ucHosa 96y é&farﬁ@@ubre]a%t 'Eblérp lung and
about 10, my, preferably from about 200 ng t

ammate;tumms ng, shoul d be appropriate, although the
upper limt may be exceeded when indicated. The daily
dosage can be administered as a single dose or in

@bﬁed@@’erﬁ@ﬁﬁiﬁ‘e pRischPinvBAti@MbRbarodided@admséurt bPdrmuta | as
given as one or nore bolus injections or as a

%{ﬂedwher@am pefolie farthe tse asorpmeiermMeMai med in the
present i nvention (conpounds of general fornula I)
can be prepared using the general reaction sequence

Adurthet objec2s thepeeserit.invdreioeiis aaddmsauret oftfoemnts lheydefined
t he ani ngs as defined herein before
above for use as a medicament for the treatment of cancer, in particular solid

tumors, more particularly lung, breast, colon and prostate tumors.

Still another object of the present invention is the use of a compound of formula |
as defined above for the manufacture of a medicament for the treatment of
cancer, in particular solid tumors, more particularly lung, breast, colon and

prostate tumors.

The compounds of formula | as well as their salts have at least two asymmetric
carbon atoms and therefore may be present as mixtures of different
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unl ess explicitly otherwi se stated. WO 2007/ 096259
PCT/ EP2007/ 051313 -16 OH O HON-PGL Step 1 X, ~/ N-PGL

WOR200R596229 3 R1 R2 RL g RRO | / N N PGL NH2 Seer/Eri87/51313

RBRHRS 45 R4 7 RL RO HOMHPG 2 / NkINH2 H Step 3

et B BeR e A didtplp b

Rtfodd, @ dR4chemadiodtaprgp 6 R3 H R5 0  Schene 1 Stepl:
A conpound contai ning an a-amno acid functional group

of general 5 fornmula 2 is converted in to a reactive

gﬁﬁ%gﬁe@ﬂgéﬂﬁéﬁf@&w@%n@&ﬂﬂﬁ gféd?ﬁe Synf?wh c}’!yrc‘}éhdeswlth this

use in ste I'C sequence.
Biveptidn neamssan amount of compound that is effective to prevent, alleviate or

ameliorate symptoms of disease or prolong the survival of the subject being
treated. Determination of a therapeutically effective amount is within the skill in
the art.

The therapeutically effective amount or dosage of a compound according to this
invention can vary within wide limits and may be determined in @ manner known
in the art. Such dosage will be adjusted to the individual requirements in each
particular case including the specific compound(s) being administered, the route
of administration, the condition being treated, as well as the patient being treated.
In general, in the case of oral or parenteral administration to adult humans
weighing approximately 70 Kg, a daily dosage of about 10 mg to about 10,000
mg, preferably from about 200 mg to about 1,000 mg, should be appropriate,
although the upper limit may be exceeded when indicated. The daily dosage can
be administered as a single dose or in divided doses, or for parenteral
administration, it may be given as one or more bolus injections or as a

continuous infusion.

The compounds claimed in the present invention (compounds of general
formula 1) can be prepared using the general reaction sequence set out in
Scheme 1, wherein all substituents have the meanings as defined herein before,

unless explicitly otherwise stated.



conveniently performed on an a-am no acid which bears
a protecting group (PGl) on the a-am ne nitrogen. A
wGE ovai2e9 choi ce for protecting group PGL i s VETT/EP2007/051313
2007/ 096259 PCT/ EP2007/05131316-17 one whi ch renders
t he a-am nitrogen inert to~the reaction conditions
enpl oyed uri _qbccﬁteps 1 and ofHt he synthetic
sequenceo [ may be r ~idr i ng step 3 of
the synthetig sequensespwi t hout gausi ng undesired
nodi fications to the rest of the conmpound when
exposed to tge condi ti ons requi rgd for the 5 renoval
of the prote€ting group. Preferred choices for
protecting group PGL may be nmade by reference to
or%ni c chegistry text hpoks (e.g» Protective G oups
in i ﬁ%\/ntheis, Thegforyd WO G gene et al.), the
ori gi hem stry”l if er at ke oﬂ%&e—dﬂqe general ly
known tg oneHknowigdgeabl e i thl}} arlt of organic
synthesRs. In particular carB8nate- ¥sed protecting
groups, e.g. tert 10 butyl oxycarbonyl and
9H- f | uorfen- 9-yl et hoxycar bonyl, & e preferred but
other am ne-protecting groups may al so be effective.
The choi ce of which reactive acyl ati ng agent of
general fornula 3 to formis depend ubon both
conpati bi | i R ' l'e‘.‘ ally rQgpt ﬁ_fpléwcti onal
groups 15 preg vvhﬁpe i n conpoupds 6f gener al
I

- ¢i'ty and_sefectivigy of the
acyl @€PHg agent Q% formul a 8tdpor acyl ati on of
the aniline derivative of general formula 4. This
reaction yields thegdesired am de bond present in
conpounds of general formula 5. Typical reactive
acyl ating agents which may be enployed in step 2 are
acyl halides (3, X = halogen) and acid 20 anhydri des
. X= @L(OR). Preferred choices F2‘1or the @acylating

agen of (gengralR4ornmula 3 are the ay mal ides, | | R4
par tli cyl ar llac flyorides (3, X = fluo , cy
chl or deéf)l'(s, X ctlﬁj‘d?’cﬁzne) nd "cyl brom dé$ (3, = NH,

brom m&) . Ad&bti©nal choice ¥ 3r acyl at Rag agemss Of
general formula 3 may al so be suitable for use in
step 2 and wpul d be apparent to one know edgeapl e in
the art of organic 25 synthesis. In the case ere
conmpounds of general formula 2 contain a chiral center
at the a-carbon, the preferred stereochemstry is S

30 Step 2: AnpraQi Lihe pper iQat Hve of general formula 4

i s conbi ned vvithr e-porrﬁﬁ agél ati ng agent of

general—fexmul a S to Ww\@%‘ rivatives of general
R3 O

f or nulSiep 6.
P H R5

Scheme 1

Step1: A compound containing an a-amino acid functional group of general
formula 2 is converted in to a reactive acylating species of general formula 3
which is suitable for use in step 2 of the synthetic sequence. Step 1 is most
conveniently performed on an a-amino acid which bears a protecting group
(PG1) on the a-amine nitrogen. A suitable choice for protecting group PG1 is
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WD 2007/ 096259 PCT/ EP2007/051313 -18 It wll be
apparent to one skilled in the art of organic

waeynwrheess that by use of known peptide coupl PEEP2007/051313

reaction techniques it may belpossible to prepare

GREIET artler e B G i B abe el iR R Gimployed

bHanhdgetdps Pard bafiha syemetic veqasydabinghidggendy bé rdmoved
eneral forpmula 3. Typical peptide coupling reagents .
iR SiaRy3 BEthenpIndhells seqrencreavitoub sausipa WaEesEad odifications

f d

FEFRIUSEST e LR e Yidosed BANSTRICRopstotlineo it he
besevhl rod due ptateeing grodipe yRretdreed/ tluaiceottiripmotdeting group PG1 may

3-di met hyl, am no-propyl )-ethyl -carbodiimd , :
b st b 5 BBy toy B ATE LSy 1SS BBARS (©.8: Brotective Groups i
@r@&rﬂé@fn&%’é,'ﬂf@b’d@% W Nrddneld afl.Z,tthérB?i‘gnYall WHhERiMA) literature,
hexaf [ urorophosphate or O benzotriazol-1-yl-N, N, N N -
bi wotlst bea genénally kepwndaiane krevdedgeabre rhtisparaoé organic

Al ' id [ |
SYHBRER, oY PaRGEl Gt aRlePesed RORRAIG PUeR S8, tattof
r@iéﬁyg{x'?@éﬂbbﬁypﬁm belef| § B RIg-PendtRegR A ISo MRYareerERIR DUt other

ferénce to the original “chemstry literature or
ainatppyegingeg@upy RAoAISothe effectivow edgeabl e in the
art 15 of organic synthesis. Step 3: This step in the
synthetic sequence entails the renoval of protecting

ThethoReloffwitioh canmioerdylaihggyeelt af génsralifantuld 6 tb domm is
am ne-contai ni ng conpounds, of gqeneral formula 6 in

derenrdentiupaniasth sappay bkt with pekrdiellp readtiyedgnctional groups

. hol ; _
BRSSP PERARRRL ElRpCaRICHr BinRpblorLlde HTHE et anc
seitttvatycefdheacylating @geeat opgersral finnyla @éatacytation of the aniline
I B I D A

Bﬁ‘;%‘éh't W@orﬁé@@ﬂ&@é@géﬁéréh@rr@h@%i ‘I_gpi'éﬁF Rlacfle QEylating agents

roduct of the reaction, i.e., compounds of general .
worafunag be emgloged 2% siepspant agyihalides (3, =dwsegamens acid

th j.ne- t [ P . to d

o R G FEFLOR P oS oG RRS st anyRERG Hghes o
Qé@érfaﬁdrﬁ@lzge‘w&@ th@@@yl%li@é@w%rw@af a@ﬂifmjo@ides (3, X = fluorine),
condi tions such as trifluoroacetic acid 1l

aeyhinrisiest (Rane ohlorner ardhpeylikromides (3 ng OroxEee. Additional

e t - | .
SRR ol diPg e BYOYh O PR o) 815 ¥ e for uso i
sieprzapd mdiudg be alppacdnttid @ nedmoadyeiblg aniieadrt bborganic
6, fromwhich the free am ne of general fornmula 6 can
PUNEY8rated after treatnent with base. In the case
where the am ne-protecting group PGL present in
compounds of general
In the case where compounds of general formula 2 contain a chiral center at the

a-carbon, the preferred stereochemistry is S.

Step 2: An aniline derivative of general formula 4 is combined with a pre-formed
acylating agent of general formula 3 to form amide derivatives of general formula
5.
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formula 5 is 9Hfl uoren-9-yl net hoxycar bonyl, the
protecting group can be renoved under basic

wa@oendiosdzens such as piperidine in dichloronet heelEEPAY/051313

2007/ 096259 PCT/ EP2007/05131318-19 Step 4: Conpounds

BwiP BB P ar R i R R A TR B o
Ian@mh peptdd dolipineg fe2r8bn tQErMigIatdit NSty 60$§bl@0‘.8tprepare
conveni ently performed on conpounds of general

p@mﬁguedﬁomaewabtﬂrwm &reﬁtlrafrpﬁbcempauwﬁ ehgmabf%mula 2
858@%%@ st a]‘g/rhg;ﬂag?r@ -1Bfth €3k .v@g@anﬁf@%gent of
Cr or C 0 ce

erra ecting grou
Ybeermb frmata Geé’qprdabﬂeptude t:d)wqolrﬁgmeagenfs \plmoh ewdy bg employed
roup PGL in step 1 artr ular barraebas
&xéhggtreﬁtgccg}vguﬁgn ogcgmpp pgsg gep ;|andageé1eral formula
Eg@fcﬁﬁfg%@ne%f %bhéfal a Brrﬁélﬁaé'd‘lﬁwrc% BHQéd F@%@eﬁ‘r‘t@@ g.

tive e case where conpounds
gie:ryrelphexyloanimUaije;éﬁ{dalnatr‘a'larhnnpwropglmeéhylaxarbcrcmmrde
referred st er eqchem TN NP
BB BRRre! AP Rl eRr TGS o B SR Shard NN -
fe@rmvathy R ol Bt RSN ropRo S51RE oPGZbE R 2kriaSHPRYRRIN A, N -
ener al forrrul a 8 to form am ne-contai ni ng conpounds

[ tgérﬁme&myle@e)wmraum hexadlureropbosphaiei drtesiativiegoeptide coupling

L LtiLo
RN ey QBTG Gy BRI ERY oGO Mk llon o
elerpatve pepfidgeoepialg rfeelgefutsamay be rhade@ybeteheuwro thieeoriginal
chemcal reactivity of protecting group P& and the

AReTISE Ydﬁ%(artleﬁcﬁrr"wlt@ beraesnanally 'fflm’&fﬂ F%ﬁ%‘P kgpwlgsigeable in the art

starting material and product of the
?Lg m)cné)@é&%rrred in step 5, 1i.e., conpounds of

general fornmula 8 and 9, respectively. In the case

ggeppguﬁﬂrgs %tabngfg rg}c')r% E%ﬁé,gg%@%roqepeq%ﬁe ﬁreerse(?noval of protecting
§ u?r PEY GRS R @Br ou‘h'aé P gehB8Fd) et A BUB f6AR amnéewammg

acidic co d| tions™ such as trifluoroacetic acid
ccmmaouhds)obgemwah@rrrwwrimpreparatlmfcrr subsequierhedaeoration. As

25 f d. R I . .
enkBoRF 3okt Bufioe o AR Riaunc i cnclemsitanssed during

!stlelpt3 &ir'rérrio'vbﬁéfﬂi’@?r i§ MflueRte@ B At REBh&addteMlially@active
nEoun of general formula 9, fromwhich the free

engforgene BEe PraseRtinaCaMpawdseol genarat feamafa 2and the

t%cﬁﬁnte:@éﬁt o\f\"a(lgrdprﬁilﬁndegs(?r %tr%Bf:ﬁonsCQIgB\?/H Pesrn%egsffé‘r%almatenal or

as are alne resen nventi1on
bechiat af edetttion,d enpamsisurafs @egmreatl fbrmmabas andy,

Irzatron in the resence of phosgene or apn
RspehY ke It ieeane whe the amNEaNpIecyng 5oep FAxt piesent in
compounds of general formula 5 is tert-butyloxycarbonyl, the protecting group
can be removed under acidic conditions such as trifluoroacetic acid in
dichloromethane or hydrochloric acid in p-dioxane. Removal of the tert-
butyloxycarbonyl group under acidic conditions initially liberates the
corresponding salt of the compound of general formula 6, from which the free
amine of general formula 6 can be liberated after treatment with base. In the
case where the amine-protecting group PG1 present in compounds of general
formula 5 is 9H-fluoren-9-ylmethoxycarbonyl, the protecting group can be
removed under basic conditions such as piperidine in dichloromethane.
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attached to two di spl aceabl e groups. A preferred
reagent for effecting the «cyclization of conpounds of

w@enengd2sd ormul a 9 to conmpounds of general forpail/AP100%31313

2007/ 096259 PCT/ EP2007/05131319-20 is trichl oronet hyl
chl orof ormat e which functions in the reaction m xture
as two equival ents of phosgene. Cyclization of

swpeuddmpolingsoeysheifadfartiuda 8 atk dbtaihed ohlcohtiringEmines of
chloroformate is generally rapid and is typically

peneISY fsmuia 6wt & cemperaR FoagiRinIgN GG agbfunctional
SEERFAE S .2 RSl sty Sl el B by R BPehida

foroiuth Uwhectessatayn an seamirazatid evhich behes pptatattirg yroup (PG2)
| abile chiral center on the . for.nmed dant oi n
PR e argmiggey 'P'”B%e%pgﬁﬁ&errt%{gé%&@ﬁc%“%%@ééﬁ?@g grqupL G2 are
| i f
e sdth s ARRALE fr 15 cholch HORRIInG &6 P D AL In
patiistiiar carbamatecthasbstprotactingairoupsfa.gi teirictgtyloxpcarbenyl, are
of thensel ves
BT B BBt B B aRRad off hs el A e SHERER
reactive groups, then additional nodification of the

conpounds of general fornmula I through 9 which
toifteasaserwinere Gasaaunds Qfragansesalifagmule Heeriall @ chiralcenter at the

o dob afe BRIt iReh i ST T ve' or oups ¢ akes

pl ace may be chosen such that the newl y el abor at ed

groug IS chemcally inert to the reag[ents to be ,
y EIS Bl WgtherRynihatisi SeaNgnse eptaiisiihe rameyak ¢fgarptecting

¢ ST a

I EPOR i SRR o S B R Futh Eo'Dn GETRL Roffhining

ébmpouadls veggneraf farimellan@ripr & ebophdtied ajitioepynthetiosequence.
' or.can inter

| I rt
B ahAfescosgiions Tenerongmavel abpidiedinoraup A2 from
BESEBOAIY of Goh SAPRIALIA ¥ [9Bakod BB 9361 ineecraieR] @asluiy o

group wth appropriate protecting group or
deatecting goupRGe laumdtthemlturgrarlqoreantmtwofmihet &unmhoraal greups

bl e. h .
SRt b8 g ondtRiea drd PRELIEPLRiA E3RAo pheSimagin step 5,
P& 0duRipohd$ Begéﬁé@l fOMUEL BURTICS . rebpediviegt RCtheRGise where the
group is introduced 25 which is not required in the

aming-priapbiharosP eérarasenstin gempoands hganeral fargnula 8 is tert-
LA ool SIS R HB0ETo L5 b | 4RSS URHS, Aot bonaitons

uence or ~ by

s asl WIuw@a@.étlcaqcmadﬂdlbhk@m@dneﬂmeohszdrtdchmr@taﬁw Imp-@lioxane or
f he f%nt heti c sequence dependi %ou pon the nature of
I

imeegferrisacid) Geawyababingygt:buiporyrarberarargwp under acidic
Emhéhé’ﬂwﬁleﬂlgglbb%t hod@or“r@?&doﬁ’r@s&l?ﬁf N%Lééorﬁﬁo@hd of general

certain exte s to
theswita Befdomealsich d)hnsfreecarmnea)ésgeeerad/cﬁuﬂmbla@ can be liberated after

treatment with base.

Step 6: Compounds of general formula | as are claimed in the present invention
can be obtained from compounds of general formula 9 by cyclization in the
presence of phosgene or an equivalent reagent, i.e. a carbonyl group directly
attached to two displaceable groups. A preferred reagent for effecting the
cyclization of compounds of general formula 9 to compounds of general formula |
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apparent to those of ordinary skill in the art based
on the present disclosure, or can be deduced in

wa@eabogesd rom t he exanpl es. Starting materi al SPEI/EPAI/051313

2007/ 096259 PCT/ EP2007/05131320-21 conmercial ly

RBEhPRfief ERBr GBS MLTEAGERSE | PR b 1828 two
shaivhientd oisphicigener el wilizgtoreobesthpeids oﬁgémaprbemam 9 with

5 invention but are not intended to limt the scope of
trigglaragethy! eRlorgiorPaterisassesallyr@picend is7iypsely perfopped at low

E@S@éﬁjhﬁg andlnrt]réen (?)SGECF(DFE)a cir?%lll%go“ggllqd ﬁmou S
bﬁsétojhelmalimiaiadmrmdadwdurilng/lh]e-@/cpmm bunub\avaid dlenécessary
Br DH N NO-0 NHO Step, 1: To a solution 2 .
1$eMesIZalipp Op leRYEAF gl&h‘?ﬁﬁ?n%%a's@%ﬁ%rn‘}” tsupgwiyd 0”&%‘5 hydantoin
ifg8 mg, 3.0 nmmol) in dichloronmethane (10 nL) at -35 C

was added dry 10 pyridine (255 L, 3.15 mol) and

cyanuric fluoride (375 L, 4.5 nnDI) under an

B P oo A S PR BEAESh et when
06 oRRibre 2 e sAbSITabALs AAIEH AP thr6&gMRS, o gEestitliénts eeluded

reaction mxture and the mxture stirred vigorously

fother Slefiniiignesin thetee nqyusisshompen Seinard £ie o aa@lmf

eRtRct i, A TRy Bt Bo e o e Sy ¥ &ive groups,

trembadution 0 ngsufi catioaysfrtse werpovaslb ef genetal ferenudall through 9
water (15 nL), dried over sodium sulfate, filtered
WH@W@HHP@%%&%Q‘%‘V@&EQI@Q BYayi %pgq_slble The pointin the synthetic

PPN AU o RS BRHCABTBAEN 861 i pace
wialyteuchdsent siech that the mawly atabdratest group:is Ebemlcsabllyumm)m the
o@fagdé_n?s {0 D& rélrrlpllcg]yee 7r?/ngD the rtemaiéi%g;?sté%}si ofl t'hg smgticas%%uence
and does not interfere with the remaining steps in the synthetic sequence shown
in Scheme 1. Alternatively, if the newly elaborated group is not chemically inert
or can interfere with the remaining steps in the synthetic sequence it may be
necessary to temporarily mask the reactive functional group with an appropriate
protecting group or to derivatize the functional group into a moiety which is stable
to the remaining transformations in the synthetic sequence and will be present in
the final product of the reaction sequence. If a protecting group is introduced
which is not required in the final compound of general structure 1 then it may
either be removed under the conditions remaining in the synthetic sequence
shown in Scheme 1 or by introduction of an additional deprotection step into the

synthetic sequence depending upon the nature of the protecting group employed.
The reaction conditions for the above reactions can vary to a certain extent.
Methods to perform the above described reactions and processes would be

apparent to those of ordinary skill in the art based on the present disclosure, or
can be deduced in analogy from the examples. Starting materials are



met hyl norpholine (220 L, 2.0 mmol) in dry
tetrahydrofuran (3 nL) was added a solution of (1

wo tdoawvsaasar bonyl - 2- phenyl - propyl ) - car bam ¢ aci BCT/EP2007/051313
tert-butyl ester (= 1. mol-P1in dry tetrahydrofuran

8oty foaldb g R g nbog By ifgps hal L8 et

des@tdad inphie iBkampley/| - ami ne. The ni xture was heat ed
to reflux under an atnosphere of dry argon for 3 hours

and then cooled to anbient tenperature. The reaction
T g B PR S el NP E b A8 S RFUR present
invehiaon batjaentotahlepdeditd Iﬁmi\lahersc()pecoé)he thveénfibmqueous
pot assi um hydrogen sul fate solution (once), 30 water
(three tinmes), brine (once), dried over sodium

sul fate, filtered and WD 2007/ 096259 PCT/ EP2007/ 051313
-23 concentrated in vacuo to give (1 S,

2S) - 1- (4- br ono- phenyl car banoyl ) - 2- phenyl -
propyl]-carbam c acid tert-butyl ester which was used
in the subsequent step wthout further purification
(530 ng). LC-Ms: (Qbs Mass (M-H+), 433/ 435; Cal cd.

Mass, 433/435 for 5 C21 H26Br N20+. Step 3: To a
solution of (1 S,

2S) - 1- (4- br ono- phenyl car banoyl ) - 2- phenyl - pr opyl ] -
carbamc acid tert-butyl ester (530 ng, =1 mml) in

di chl oronet hane (12 nL) at O C under an at nosphere of
dry argon was added trifluoroacetic acid (8 nm, 108 10
nmmol) and the m xture stirred at 0 C for 1.5 hours.
The reaction m xture was concentrated in vacuo and
the residue suspended in ice cold water. The aqueous
suspensi on was neutralized with saturated aqueous
sodi um hydrogen carbonate solution (12 nL) then
extracted wth dichl oronethane (three tinmes). The
conmbi ned organic extracts were dried over sodi um
sulfate, filtered and 15 concentrated in vacuo to give
(2S, 3S)-2-am no- N (4-brono-phenyl)-3-phenyl -

but yram de whi ch was used in the subsequent step

wi thout further purification (334 ng). LC-Ms: Qos
Mass (M+H+) = 333/335; Calcd. Mass, 333/335 for
C16H18Br N20+. 20 Step 4: To a solution of (2S,

3S) - 2- am no- N- (4- br ono- phenyl ) - 3- phenyl - butyram de
(167 nmg, =0.5 nol) in N Ndinethylformamde (3 nL) at
0 C was added
(R)-tert-butyl oxycarbonyl am no- 4- net hoxyphenyl gl yci ne
(155 ng, 0.55
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nmmol ) (prepared according to the procedure of Hyun,
MH, etal., J. Lig. Chrom 25 & Rel. Technol. 2002,

W@20075%25688), N, N-di i sopropyl et hyl am ne (350 BCT/BPIH07/051313

mol ), N-hydroxybenzotri azol e2¢82 ng, 0.6 nmmol),

O benzotriazol-1-yl- NN, N ,N tetranethyl uronium
hexaf | uror ophosphate (227 ng, 0.6 mmol) and a

catal ytic amount of di met hgkample di n-4-yl -am ne and
the mxture stirred under an atnosphere of drcﬁgar gon

@%%M"b%e@r%wh&m&) 2 Pone &~ @ﬁm%rtph%wﬁe? arqipx¥o-ydazolidin-
r tion mxture was poured into ice /
V\/yH @b?%yln%}?ragr@?%act ed with ethyl acetate (2 x 10
t he conbi ned organic extracts washed with water
(3 X 10 m_) br i ne (10 nL), dried over sodiumsulfate,
Bl e 65100 cent at ed i n vacuo. The crude product
|f|d raphy over silica gel eluted
' v ane acetate to give [[(1 S,
28)-1-(4Hbr rm 2007/ 09 259 PCT/ EP2007/ 051313 -24
anoYyl ) - 2- phenyl - propyl car banoyl ] - ((R)-4-neth
AN -nethyl]- carbamic acid tert-butyl ester as
a colorless solid (154 ny, 52% . LC-Ms: Obs Mass
(MH—) 594/ 596 Cal cd. Mass, 594/ 596 for C30H33Br N305
a solution of

@@p i Tqaﬁ%ﬁ@m{d3§|, §§913ali%tytpqtoaycmﬁenwlammo -3-phenyl-butyric
B@ngég%@ﬁ‘@ﬁﬁwo (u‘?b cﬁcSFBtr%gPéé{né)h%%% aF‘%EFVd: WeRHRY dry
ﬂtheK%&phaﬁe 5(rihmdh)Lz)ndit:y@L(ﬁcunmwea(mﬁmaLﬂmmml ahder an

ﬁ?{%@ h%gn s added tﬁl fl uor oaceti.c %? %(?1 2?1]]
@ Of B &i9eNur e Qxtuieayag stigee grol-Snagrg wile
Fﬂé%té {ret réf e%%@&ﬂgﬁ‘%ﬁ@t@ °¢nAV Hﬂ’a%lﬁ‘l'ﬂ@f ice was

t he reS|due su ed ini1ce cold water. aqueous
adetecétmtr@nremtton m;xtureuandénb wixthres s nne@mg@rmmh;etmsn 5 minutes.

di um h en car bonat e sol uti
EB8 LRt i s e Bt oy fif aaTed hagiui§hand the
é&l'}@cbli‘sel‘éy@i‘ Qﬁ%&ed Qi ek roMeERafe (84 AY BiL)S AHeUBmbined
sulfate, "filtered and concentrat ed |n vacuo to give
oafanic Iayers were washed with ice cold water (15 mL), dried over sodium

4- met hox n acet L am n

S@@tsr@ﬁﬁx?@qgnﬁmﬁwéteew@rvﬁpum‘f’ SR LRGBS bheny'
35307 Ldarbamucsa@aqaﬁmw Setsf?é? WhiER Qids usfédflhﬁﬁé subsequent step
purlflcatlon (124 nyg). M5: Obs Mass ( MtHt),
wibpuigigrtheapudficatiess, 496/ 498 for C25H26Br N3O8+. 20
Step 6: To a solution of diphosgene (20 L, 0.17 mmol)
in 1.1 v/vtoluene / tetrahydrofuran (16 nL total) at
Sfelia ,t@ 'Ddildfs]{olwbr‘aéﬂmblfd‘rﬁdj@m)fﬁe 3P (VB m@ddedn@ol) and N-
solution o

G@}h)QIPQVRPOQD%@%HIQr% 2-m@ehdr wry sraNyPrefeEary (Sami-hwps added a

solution of (1-fluorocarbonyl-2-phenyl-propyl)-carbamic acid tert-butyl ester (= 1.5

mmol) in dry tetrahydrofuran (2 mL + 1 mL to rinse addition funnel in to reaction
mixture) and a catalytic amount of dimethyl-pyridin-4-yl-amine. The mixture was
heated to reflux under an atmosphere of dry argon for 3 hours and then cooled to
ambient temperature. The reaction mixture was concentrated in vacuo and the
residue taken up in ethyl acetate. The organic solution was washed sequentially
with water (once), 1.5 M aqueous potassium hydrogen sulfate solution (once),
water (three times), brine (once), dried over sodium sulfate, filtered and
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N- (4- br ono- phenyl ) - 3- phenyl - but yram de (120 ng, O0.24
mmol ) and N, N- diisopropylethylamne (210 L, 1.2 mmol)

wo eooveea2ahydr of uran (8 nlL) dropwi se 25 with stPeT/EPZP07/051313

over 10 mnutes. After an additional 45 mnutes ice

KRR P el P PR LS S 1 SR T G4 2 ey
progylFcarbasidasid egrt-Hbatyd ewmrQthcieWa@amedanhé Bubsdrylent step
acetate (twce) and the conbined organic |ayers were

wibaeifusieguerificatiopn RBPMMat er (twice), 0.1 M aqueous
hyqrofiy. Ogg‘écar%%aﬁ@eues?ﬁsufgél%e %@@f@/ﬁgg'fw

hydrogen wat er

GyetsBdiQm sul fate, filtered and concentrated in
vacuo. The crude product was purified by

chromat ography over silica gel eluted with 2:1 v/v

§ B‘eﬁogs@lmﬂn é\‘C(GPSaESP 11{aC0 ioPRI- Bh Ay1B4 HTd V‘@E)henyl propyl]-

solved in a snmall vo of dICh or onet
carbanpe ecichiersbwyl dster (i3Gpwyse! atdol) ||md|chh>ramethane (12 mL) at

S RS A iispB6r B 5B s did BB HACBIE R (gL, 108
gfhb/dg?aﬂéfehé friktakestided bt OtoCbl 915 REGHsd rrrr%dréa@nd@wsatuwwas

pqncaﬁr&me% fergeue and {he) residue srspeeged phisyeold maserdi Do

ggﬁ'}é&?séguép(gnl Io(len \%é% %trgfé%/wn %ﬁf Q@daeq%znug spﬁh_qm)h}/drogen

5£rboh|@tb1320I@d>r¢ (2 Mhs sherb@rrdéad withr dichlo?sih@hand3 Phee times).
e

(bg cgg)bi neq 2rasnimextsagts M\tﬁ*@%‘ﬁérﬁMef sodiunrsulfatefiltqrest apd
SR IR TNRIZS, %) 3 2Ry 4 ramgiene ) Spont

betyBrmideHvhichWwadd Db 0 t10El sub@e&uéht@téﬂa—lwmmut?hmbm edrifigation

e sa nmet hod as described in exanple 1 except that
ronD 2-fluoroaniline was used in place of

4- M@mndusn\ﬂaw (MLEP) 2839%5§'d):élc8§inass 333/335 for

tert-but oxycar bonyl am’ no-|[ 4- t hyl
Chet3Bc€Xol an- 4-yl net hoxy) - phenyl]-acetic acid was
used in place of (R)-tert-butyl oxycarbonyl am no-4 15
met hoxyphenyl gl yci ne in step 4.

SWp 4€Td aESdﬂLﬂP@(‘P@TT(QSnBBMé}ﬂrr{&N((@SBrO%OZ Kbnyl)-3-phenyl-

gﬁ@%k 1@ dr{gé’é%ggaﬁ) Ynl ,r\rle I{I rclj?r)éezhyﬁormamld_ea(csertnngz a? 8|°(Cj) was
added (R)-tert-butyloxycarbonylamino-4-methoxyphenylglycine (155 mg, 0.55
mmol) (prepared according to the procedure of Hyun, M.H., et al., J. Liq. Chrom.
& Rel. Technol. 2002, 25, 573-588), N,N-diisopropylethylamine (350 pL, 2.0
mmol), N-hydroxybenzotriazole (82 mg, 0.6 mmol), O-benzotriazol-1-yl-
N,N,N’,N*-tetramethyluronium hexaflurorophosphate (227 mg, 0.6 mmol) and a
catalytic amount of dimethyl-pyridin-4-yl-amine and the mixture stirred under an
atmosphere of dry argon and allowed to slowly warm to ambient temperature
overnight. The reaction mixture was poured into ice / water (20 mL), extracted
with ethyl acetate (2 x 10 mL), the combined organic extracts washed with water
(3x 10 mL), brine (10 mL), dried over sodium sulfate, filtered and concentrated
in vacuo. The crude product was purified by chromatography over silica gel

eluted with 2:1 v/v hexanes / ethyl acetate to give [[(1S, 2S)-1-(4-bromo-
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as described in exanple 114. HRMS: Obs Mass (MrH+),
600. 1137. Cal cd. Mass, 600.1140 for C28H28Br FN306+ 20

wEamH@sB PCT/EP2007/051313

(2S, 3S) - N-(4-Brono- 2-chl oro- phenyl )-2-{(R)-4-[4-(2- hyd

b C Ry P B pPyarrmo LSEY - metnszveghepyy meg -

darfNathi®acld te@-@nlyl Sethen cblor%sBrszTﬁ-(ﬂ?Sll:hhg)rS@%)nl l'ine

bt e b bR IR B BRGIRRE: Hatigh! Wass 54/396 farCsoH:aBN:Os.
1.58 mol) in pyridine (5 m-) were cooled to -30 C
Phosporus oxychloride (0.158 ni, 1.7 nmol) was WO
2675 0BG 25| RICH ﬁF[R@S?ESMS(ﬂaoronﬂﬁplaehd;ddamamos/l)l-z pednyl-

The

o .
R CarGAIOU A B2t Do Be 1 ey e B DRV porigeh Bty ester
E inged. 28 S| med?&ﬁI@Férﬁet‘ﬁﬁh@ 1 geeﬁ oM Qnyet §ﬁ atmosphere

rine, dried over sodi um sul ate and concentrated in
obdnyoargonrmasr @Medmlflwamameysalcwb(@ nh, 81 ool ametthemaixture

3 nd trifluoroaceti.c 5 aci

et or oy TSt e RaBRSH bR s eohiefPidearpyacuo
Hhif thi Resi@ise s@RRIcatiffcaabsldivitaer.eThée Na@québ§§ 8Liyehdidh was
ether. The ether solution was basified wth saturated
AQuisaliredswith eaturatedraspieatie sadyne Rydmaeadapenatetsedtion (12 mL)

B8, Q1R S G L YR0E b e oBngtd Bfbanic

over um Ssu or a
éﬁ}a&s a\mm @ful§d(o4feb tsodmfrz SG“fdlté[ ﬁ)ltepbd ranld) cohceheaydd mlzacuo to
yram de (3 a sol ution of

9@3 2§8§55??—a[h5}18 amm %é%mﬁt*zowpmw%ﬂ@ﬁylameobNe(ﬁybromo-
R TR PSR T wietyndng, suossgan sep without
(lRDhetr@UrlflbattmuMQarmghyl amno-[4-(2-tert- blut oxy- et hoxg)

5 bl BER WRsSMn e 4584 erlga Viemarado BB 88 °

CE@H EBFN st oxycar bonyl ani
no- {4-[2- (tetrahydro- pyran- 2-yl oxy) - et hoxy] - phenyl } -

acetic aC| d except t hat

% e(FQG( 0 grs 'OéJt 38k g%agté{w a@@dﬁogcf%mmol 9 1I A éﬂgﬁe /
Myd&ﬁ@fé?pmbemh%t@m 4te36 OCnd#r.anfatfhosphere of dry argon was
added a solution of (25, 3S)-2-[(R)-2-amino-2-(4-methoxy-phenyl)-acetylamino]-
N-(4-bromo-phenyl)-3-phenyl-butyramide (120 mg, 0.24 mmol) and N, N-
diisopropylethylamine (210 pL, 1.2 mmol) in tetrahydrofuran (8 mL) dropwise
with stirring over 10 minutes. After an additional 45 minutes ice was added and
the reaction mixture stirred vigorously and warmed to ambient temperature. The
reaction mixture was poured into water, extracted with ethyl acetate (twice) and
the combined organic layers were washed sequentially with water (twice), 0.1 M
aqueous hydrochloric acid, water, saturated aqueous sodium hydrogen
carbonate, water and brine, then dried over sodium sulfate, filtered and
concentrated in vacuo. The crude product was purified by chromatography over
silica gel eluted with 2:1 v/v hexanes / ethyl acetate. The isolated product was
dissolved in a small volume of dichloromethane and then precipitated by
dropwise addition to a vigorously stirred large volume of petroleum ether. The
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mol ), N hydroxybenzotriazole (82 ng, 0.6 nmol),
O benzotriazol -1-yl-NN, 20 N, N tetranethyl uronium

weoahdazsodr ophosphate (227 ng, 0.6 mmol ). Aft epCBBOP2007/051313

m nutes, the reaction m xture2nas poured into ice /

U 80 sl e B Mk o S gBo hPo (O ltp .39

(Bobromd-Bhehyl)-20) Rie- (@ lbetoky-ghidng - DS <lioxaeihidarolidin-1-yl]-3-
sulfate, fi tered and concentrated in vacuo to give
ptl@rjylgi;utyramlde as a colorless solid (87 mg, 69%).

29 &

but y%ggbgthfgf +p|r53( ter {b/ 1ut OQEHDway %% f%rgme

t hybsBaNp@yfi c acid tert- butyl ester as a vvhlte solid
(560 ng). The ester was suspended in acetonitrile (5

m-) in aice bath. 4 M hydrogen chloride in p-di oxane

(2 m-) was added and the ggapbyg© stirred for 1.5

hours. The m xture was evaporated and triturated with
&S’nas -IN-tfe Beores-2-fleyosphiany )vaed( B 4-14e ¢ (B 2Brdlihydroxy-propoxy)-

ey berd e aTH BRI SRR BT Byer vas

separat ed and Mashed WIthdJI‘IlFIe and dr| ed over sodium
sul fate. EvaporfOtIﬁ’ s gave [[(1 S,

2S) - 1- (4- br ono- 2- - oHphav c‘a' ey ) - 2 nyl -

but yl car barmoyl ] - (( Q(trt-uto yZ et enyl)-ne
thyl]-carbam c aci f .' a~~\hi Pe solid (34§pg 2%
WO 2007/ 096259 PCT/ Ep 7/ 051313 -27 Step [[(1 S,
28) 1 -(4- Brorm 2- chl™o¥0- phenyl car banoyl ) - 2- phenyl -

B S o R Sk (stnde SRS e By a5 -
ggﬂdrﬁ@-@[mfﬁfb%ﬁmélvva%rﬂéé% |(1cblé193 HF—4 b?or%é?l‘mﬁé)n ¥R, and (ii) (R)-

ed 5to phosgene (4
tm—baﬂwmarbonalarr( B0H-{(S) a?na dJr@Bterh{ﬂ (swlcwtola)n At MeBXg)-

gﬁén@-éeéw a8 el B dees B R Prrad ki BBhyAminS--

héﬂglg%ﬁ’ﬂ,fl% ANep . ViR qErt- Bmﬁxyc@?wvlémlr?yﬁﬁ ((BRB,2-

vvashe brine, dried over sodi um sul fat

ginagibylalt! el dioxwlea- 4-yimethexwaghemyll-agaticariduwwas neraiggsand used

LYE 4- chl or o- phenyl )-2 10
%gd?%w&] ?}%ﬁé‘gxﬁdbt hoxy) - phenyl ] - 2, 5- di oxo-i m dazo
| i RS- yObs 3AqdsemydH)beog ragrdedE&dMass, 696% 140Soe p4:
I\I-(4 Br ono- 2- chl or o- phenyl) 2-{4-[4-(2-tert-butoxy-eth
0X NPOQ 5-
di oxo-i m dazol i di n-1-yl }-3-phenyl - butyram de (300 ny)
was di ssolved in 15 di chl oronmet hane (2 m-) and
acetonitrile (2 m -) in anExampbagh. TrlmsthylsHyI

?2%35%?&@% %Qh'ﬂff pﬂgﬁﬂ?m ﬁg-kg@fyﬁlfée?yu? Oe@gphenyll-%-

QilokbLifsholi8in< _fygr3 I’g,hén)b]qwtysraﬁﬂget hen diluted with

Step 1: 4-Bromo-2-chloro-aniline (325 mg, 1.58 mmol) and (S, S)-2-tert-
butoxycarbonylamino-3-phenyl-butyric acid (440 mg, 1.58 mmol) in pyridine (5
mL) were cooled to -30 °C. Phosporus oxychloride (0.158 mL, 1.7 mmol) was



10

15

20

25

30

et hyl acetate. The m xture was washed w th aqueous
sodium bisulfite, washed wth brine, dried over

waonrom2sul f ate and concentrated i n vacuo. TripCr/BP100TI051313

of 20 the residue w th hexanegsgave

B0E3 308 kol -0 CHPER ol aifiamitbte WA IEeq nup e water
and wxaatiee Wil Bthyacetatd (3 xHRMEe colmpindasergalid-thitracts were

586. 0739. Cal cd. Mass, 586.0739 for C27H26BrC | N305+
wgsEE whihavater, brine, dried over sodium sulfate and concentrated in vacuo.

i3
‘jﬁ% >E%l§' |8r6ne I(\J\ga%‘)(?l?%ﬂoéq @1]0[1 %%méﬂ{a‘ﬁe%trﬁer%fn (g m@?eﬂcptnﬁfjér@acetlc
ati (8 mdN) EdBedr thr@wh? c?h&nsedr&)rrﬁehm a9 esthelmeidture was
t ha
AR Bl AY KGR Ae SR ESET nT BRichpSolian Was basified
Wﬁﬁ%a't&afécﬁ& éHus(sooﬁlur%@lcé@Qoﬁ%ErQ)g@)@t?@cted with ether. The

PCT/ EP2007/ 051313 -
Qrgamic exiraas ywsie bms}nledrvwﬂbbr%n@rcﬁmpl ovmutspdium sulifatei and

BV aforhted ol gy 28 58 a4 b1FTi0 2 nBrSBReRn-3-pheny-
bnﬂy?éMMeo(@Qstm%4 Iopl sal t of

(S)-2-am no- N do- phenyl ) - 3- phenyl - pr opi onam de
was isolated in step 3 and wused directly in step 4

?’%w2lT$ﬁeﬁ%llhrEoﬁnlogfgt2 gs;@' grrn 'mcar Bﬁg;dQ chooro phenyl)-3-phenyl-

bu@rmldeo(eadeng,so Bhenm@l)ph ang/ dumwtormrmdew neif) €40 °C was
benzotri azol -1 - t et ramet hyl uroni um

RS () GirbpHOXHHRIDENY AFRIES [bE (HE DY by ey zapetic acid
9y A ks SRS PRl LR paaion o
aa)Staﬂt-Moxya:arbalyihrmhmM 12 ﬂb}raay@bqnwhnmﬂylpx@netmxw-pr@nyl}-
aocé_!ic a!l\lcid [\elxcept that 2-(2-bromo-ethoxy)-2-methyl-propane was used in place
of 2-(2-bromo-ethoxy)-tetrahydropyran), N,N-diisopropylethylamine (0.71 mL, 2.0
mmol), N-hydroxybenzotriazole (82 mg, 0.6 mmol), O-benzotriazol-1-ylI-N,N,
N’,N*-tetramethyluronium hexaflurorophosphate (227 mg, 0.6 mmol). After 30
minutes, the reaction mixture was poured into ice / water (20 mL), extracted with
ethyl acetate (2 x 10 mL), the combined organic extracts washed with water (3 x
10 mL), brine (10 mL), dried over sodium sulfate, filtered and concentrated in
vacuo to give [[(1S, 2S)-1-(4-bromo-2-chloro-phenylcarbamoyl)-2-phenyl-
butylcarbamoyl]-((R)-4-(tert-butoxy-ethoxy)-phenyl)-methyl]-carbamic acid tert-
butyl ester as a white solid (560 mg). The ester was suspended in acetonitrile (5
mL) in a ice bath. 4 M hydrogen chloride in p-dioxane (2 mL) was added and the
mixture stirred for 1.5 hours. The mixture was evaporated and triturated with
ether / hexanes. The solid was filtered and partitioned between saturated
aqueous sodium bicarbonate and dichloromethane. The organic layer was
separated and washed with brine and dried over sodium sulfate. Evaporation of
the solvents gave [[(1S, 2S)-1-(4-bromo-2-chloro-phenylcarbamoyl)-2-phenyl-
butylcarbamoyl]-((R)-4-(tert-butoxy-ethoxy)-phenyl)-methyl]-carbamic acid as a
white solid (346 mg, 72%).
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H O 15 Prepared by the sane nethod as described in
exanple 1 except that 4- iodoaniline was used in place

w@boodnrenoani |l ine in step 2 and (3-di net hyl anPEDEP2007/051313

propyl ) -ethyl -carbodii m de hydrochl ori de was used as
the coupling reagent in place of 0-benzotriazol -
-yl -N, N, N , N tetranet hyl ur oni um hexaf | ur or ophosphat e

8N [ﬁﬂSp28 -1 HRMNEYo ndde 8-chidrd s hl:b)rbat’fawl @&&&;nyt]:al cd.
Mass, 570.08 4for C26H251N 04+,

Pgtsglqagyar@oyld HR)A-{ tertebutepyelia @pﬁaxw@hgﬁmbm 2 agich(344
AR dhahisdbbo bt dihy amine (0.49 L, 2.25 gl yerg, added

0 @ﬁhw@@mww&s@%@m&ﬂm@ﬁaamm:aan {(B9nlBr amatciub ey (5 mL)
Lhe sque et hod ac, described L example 48 SXGERt 1PR e
?'Sfﬁé{ﬁré%n@'theﬁ%ﬂte'd Wigh 'eh)y?ta aﬁe 8| | m%dh'eh wigh Wafer The

yl am no- propyl ) - et e hydrochloride
aeganis ey eawas ivasheduith bgne,e@@ﬂnoverrsqallﬁo@utfate and evaporated.

FhaSPGhE BB o AR LB LR B e enyi)-2-
@Pt (it balosg-ethhgs- OHRRAQN 89811 deFimi €8 Zolidi 2Ty DB By I-

PQM%'BWBZ«?P@RWQA&E%)(Z Et hoxy- et hoxy) - phenyl ] - 2, 5- di ox
o-imdazolidin-1-yl}-N-(4-

i odo- phenyl) - 3- phenyl -butyramde OH ON
Step4: N-(4-Bromo-2-chloro-phenyl)-2-{4-[4-(2- tert-butoxy-ethoxy)-phenyl]-2,5-

dioxo-imidazolidin-1-yl}-3-phenyl-butyramide (300 mg) was dissolved in
dichloromethane (2 mL) and acetonitrile (2 mL) in an ice bath. Trimethylsilyl
chloride (0.36 mL, 2.8 mmol) was added followed by sodium iodide (352 mg,
2.35 mmol). The mixture was stirred at 0 °C for 1.5 hours and then diluted with
ethyl acetate. The mixture was washed with aqueous sodium bisulfite, washed
with brine, dried over sodium sulfate and concentrated in vacuo. Trituration of
the residue with hexanes gave N-(4-bromo-2-chloro-phenyl)-2-{4-[4-(2-hydroxy -
ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide (210 mg, 76%).
HRMS: Obs Mass (M+H"), 586.0739. Calcd. Mass, 586.0739 for
C27H26BrCIN;Os".

Example 4
(S)-N-(4-lodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-

phenyl-propionamide
'\(j 0 . “
N N{ /:/ \

H 0

Prepared by the same method as described in example 1 except that (i) (S)-2-

tert-butoxycarbonylamino-3-phenyl-propionic acid was used in place of (25, 35)-
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N 01-0 N H O Prepared by the sane nethod as descri bed
in exanple 1 except that (i) 4- iodoaniline was used

W(i)mopAomzesv of 4-bronmoaniline in step 2 and (ii)PCREP106T/051313

%g%%g% B BRSO R R ) 356k diine was

(@d trepltacbl@if mlmmmhm@yhmme dndreili hions\tphesnpboblcacid salt of

in step R)-tert- Butoxycarbonyl am
fR)- %@f@ﬂﬁd\(‘ m%&%n)ﬁh%mbﬁpylalé@ﬂ%‘%ﬂ@ %'SBP&%MGP 3 and
Q%ed Gﬁégﬁy ?hox&b/g' lflsw%lgéggﬁle dqy"l’émﬂ'le and (3-dimethylamino-

Brdpdt) bastbydlacaafbbdu«yl):iet rqtdrad:‘rudmdmasalm c@@le@V@ag@otsml\Mase of O-

&Wéﬁ\édyllé,(\i%ﬁg t%tramg/%yfuromum %exa:fflurorophosphate

g g%@iﬁg rﬁtgésf\h%ﬁ,gﬂn’mf)yb% 3706RICAlcd Mnbss, GBIy - et

CosdiNakal.i mi dazol i di n-1-yl)-3-phenyl -butyran de O H

I ONN NHOOW 2007/096259 PCT/ EP2007/051313 -30
Prepared by the sanme nethod as described in exanple 7
except except that (R)- tefFkam @5ycarbonyl am

4-[ 2-(2- met hoxy- et hoxy) - et henl} acetic
é&ﬁ S)Wa&t-Lesiedphen b 2t R) 4 methoxy p enyI%l2 5-dioxo-imidazolidin-1-

§I?§£§%@1-gglygé%?ﬁ bonyl am no-{4- et hoxy- et hoxy] - phenyl }

(R) -tert-Butoxycarbonyl am no-{4-[ 2- (2- met hoxy- et hoxy) -
et hoxy] 5 phenyl}-acetic aC| d |_Y\/as prepared as

descri bed in exd 48 hat 1-(2-

br ono- et hoxy) - 2-@;% et h ne Q §ed in place of
2- ( 2- br ono- et hoxy) W pyr 3 RVB: Obs Mass
(M+H+) , 658. 1410. Cal cH. ss,0 658. 1409 for

C30H331N3G6+ 10

Prepared by the same method as described in example 1 except that 4-
iodoaniline was used in place of 4-bromoaniline in step 2 and (3-dimethylamino-
propyl)-ethyl-carbodiimide hydrochloride was used as the coupling reagent in
place of O-benzotriazol-1-yl-N,N,N’,N-tetramethyluronium hexaflurorophosphate
in step 4.

HRMS: Obs. Mass (M+H"), 570.0883. Calcd. Mass, 570.0884 for
CasHasIN3O4™.

Example 6
(2S,39)-2-{(R)-4-[4-(2-Hydroxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}- N-(4-
iodo-phenyl)-3-phenyl-butyramide

OH

OH
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Exanple 9
(2S,3S)-N-(4-1o0do-phenyl)-2-[(R)-4-(4-nethyl car banoyl m

wetdhenys2phenyl ) - 2, 5- PCT/EP2007/051313

di oxo-i m dazolidin-1-yl]-3- phemyl-butyram’ de OH ON

Bidhalon By 'k g TP ERE! &5 oo LD YRy L AR R0t that () 4

twbawaarmuémm place of 2-fluoro-4-iodoaniline in step 2, and (ii) (3-
no- (4- met hyl car banoy!| net hoxy- phenyl )-acetic acid was
diserthylamipe-peepidr-ethyl-carbodiimide hydrochloride was used as the

&89pl@WegBHhch%é(&é"BP@%@z‘W‘é’zoﬁ‘ 1RO AKP RER Bhthl fonium
B)afttﬂorcopﬁospb(atean stey#am no- (4- met hyl car banoyl net hoxy

o rene: 858 M M BRRRGBRofeloe Vishs B0 B0g0' 8 '

butog AxyRanponyl anm no- 4- met hoxyphenyl gl ycine in

anpl e 1 except that 2- chloro-N nethyl-acetam de was
used in place of iodonethane. HRVG: Cbs Mass (MrHt),
627.1096. Cal cd. Mass, 627E1099 f9r Cgs H 281 N 405+
25 Exanple 10
2@3@?)25@? 4Eh=(4- Etgok@eﬁics@o@h@n}ﬁ 2! 5-@roR A RIS Ply§- N- (4-

| oxo-1i m dazol

mdprr}hemyd A3-poasyIpErsAMids- phenyl - but yr ami de WO
2007/ 096259 PCT/ EP2007/051313; -31 1 H O ONNNO O
1-4 HOO Prep xpy bheWe w as described in
exanpl e 1 except @ e was used in
pl ace of 4-bronoantTi -a ) (R -[4-(2-
azetidin-1-yl-2-o0xo-¢€ p(henyl ]- te ut oxycar bony
| am no-acetic acid used in place of
(R -tert-butyl oxycar | am no- 4- net hoxyphenyl gl yci ne.
(R)-[4-
Prepared by the same method as described in example 1 except that (i) 4-

iodoaniline was used in place of 4-bromoaniline in step 2 and (ii) (R)-tert
butoxycarbonylamino-{4-ethoxy-ethoxy]-phenyl}-acetic acid was used in place of
(R)-tert-butyloxycarbonylamino-4-methoxyphenylglycine in step 4. (R)-tert-
Butoxycarbonylamino-{4-ethoxy-ethoxy]-phenyl}-acetic acid was prepared as
described in example 48 except that 1-bromo-2-ethoxy-ethane was used in place
of 2-(2-bromo-ethoxy)-tetrahydropyran.

HRMS: Obs Mass (M+H"), 628.1305. Calcd. Mass, 628.1303 for

Ca2oH31IN3Os5".

Example 8

(2S,3S)-N-(4-lodo-phenyl)-2-((R)-4-{4-[2-(2-methoxy-ethoxy)-ethoxy]-phenyl}-
2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide

o~\_O
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(2-Azetidin-1
-yl - 2- oxo- et hoxy) - phenyl ] -t ert - but oxycar bonyl am no- ace

WO c@7aedi2éh was prepared by a nethod sinmlar toPChBEP2007/051313

used for the prepa_ration of (R-tert- _ _
Eg%?é%% %g}‘r{ amﬁgfdcqégaw@ﬁ%’e@iﬁwa%ﬁg 7Pt except that (R)-

mbm@uzcérbyshylénﬂhd)M%@h@éma@ mxy;»@dwdxly] phéﬁyﬂ} atetic acid
i odonmet hane. 10 HRVMS: Obs Mass ( MtHt), 653.

was cgedip Hlaceatid RiJ6r-buiexy casmmytarinos4- @Jaa péhozy] phenyl}-

pegicatia o Boeony By Blie 8- f.‘*%nfh%‘%?ﬁw -
phény Bapdiengtid vasyprepaced & Qesttibad inNex@ntpl©48N\exdept that 1-(2-
RS ST TRl
ﬁe rgirl]neln step 2 and (ii) (R -tert-

t oxy bonyl am no

[ 4- FﬂaMﬁ)r@bslMMJ\MHZ 6%8-1é1 ox39leghHdasge, 165840 foaci d

I ed in place of

¢$%-¥ Sbut yl oxycar bonyl ami no- 4- met hoxyphenyl gl yci ne.
(R)- tert-Butoxycarbonylam no

[ 4- (2-nor phol i n-4-yl - 2- oxo- et hoxy) - phenyl ] -acetic acid
was prepared by a method sFxample o that used for the

t
R AR Bl S R Ao yspleny-2.5
dimlxorinrﬁdazmudmholyi]r&ﬁhgmyleidmmﬁ@evvas used in place of
i odonet hane. 25 HRMS: (bs Mass, ( MtH+), 683. 1363.
Cal cd. Mass, 683 H 321 N 406+. WO

2007/ 096259 PCT/ H anple 12
p Xy - yWS- di oxo-im

(2S,3S)-2-[4-(3-F
0

dazolidin-1-yl]-
phenyl ) - 3- phenyl - but isonmer 1 0 p ﬁkF 0O N

Prepared by the same method as described in example 5 except that (R)-tert-
butoxycarbonylamino-(4-methylcarbamoylmethoxy-phenyl)-acetic acid was used
in place of (R)-tert-butyloxycarbonylamino-4-methoxyphenylglycine in step 4.
(R)-tert-Butoxycarbonylamino-(4-methylcarbamoylmethoxy-phenyl)-acetic acid
was prepared by a method similar to that used for the preparation of (R)-tert-
butyloxycarbonylamino-4-methoxyphenylglycine in example 1 except that 2-
chloro-N-methyl-acetamide was used in place of iodomethane.

HRMS: Obs Mass (M+H"), 627.1096. Calcd. Mass, 627.1099 for
CosH2sIN4Os5".

Example 10
(2S,39)-2-{(R)-4-[4-(2-Azetidin-1-yl-2-0x0-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-
1-yl}-N-(4-iodo-phenyl)-3-phenyl-butyramide
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HNO 5 Prepared by the sane nethod as described in
exanple 1 except that (i) 4- iodoaniline was used in

w@b@emeaas9 4- bronoaniline in step 2, (ii) tert-PCI/EP2007/051313

but oxycar bonyl am -31-

no-[ 3-fl uoro- 4- rret hoxy- phe(gyI]Lracetl c acid was used in
pl ace of 0 Y

(R -tert-butyl oxyf rhonyll any phenyl gl yci ne

in step 4, and (iil
di astereoners were seps
silica gradient el utetvveen 0.2 and 1.¥~6v/v

nmet hanol in dichl oromstfane. The fractionsYcontai ning
the second el uted conponent were coll ected and taken
Poepaaed biyrthe sasteemeod as described in example 1 except that (i) 4-

geninadide el a8l stomodBlifeda e era U e
Gl T Vs S5H CIOBFOr BB BRI EREIG eL g was

o) Beplage [oh{RBtar-halyipxycatbonyiamippehyiethaxyphanyiglycing. (R)-[4-

RARsIIb -ty b Aay Tpusmpsatnyaiosaeptioged was
Prepesabed ﬂﬁﬁtﬁd@%lﬁﬂ@tdmbhgée@%rdﬂécvreb@@tlbﬁ obXR)Vpre

12 except that during the chromatographic separation
B'ﬂtYi%Carb&é‘b’hﬂ*@!Bﬂé’g‘%fﬂquh%)é@')@'ften'@ Qﬁarr%(?'eél except that 1-

EEODERSL 2 e LB PSSR L R e

5881RVA Obs Md%(INLM-FFT NB5B.# 2580 CHEOT/NIQ&, ©58.1256 for

%/EI %ZZ/ 051313 -33 Exanple 14
((R -2, 5- D oxo-4-thi ophen-3-yl -im dazolidin-

1-yl)-N(4-iodo- phenyl) 3- phenyl-butyramde I I ON
NN HOS5 Prepared by the sanme nethod as described in
exanpl e 5 except that (R)-Example 11

(2S,35)-N-(4-lodo-phenyl)-2-{(R)-4-[4-(2-morpholin-4-yl-2-oxo-ethoxy)-phenyl]-
2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide

| o OYH
»

Prepared by the same method as described in example 1 except that (i) 4-

te
d oy chromat%%aphy usi ng

iodoaniline was used in place of 4-bromoaniline in step 2 and (ii) (R)-tert
butoxycarbonylamino [4-(2-morpholin-4-yl-2-oxo-ethoxy)-phenyl]-acetic acid was
used in place of (R)-tert-butyloxycarbonylamino-4-methoxyphenylglycine. (R)-
tert-Butoxycarbonylamino [4-(2-morpholin-4-yl-2-ox0-ethoxy)-phenyl]-acetic acid
was prepared by a method similar to that used for the preparation of (R)-tert-
butyloxycarbonylamino-4-methoxyphenylglycine in example 1 except that 2-
chloro-1-morpholin-4-yl-ethanone was used in place of iodomethane.

HRMS: Obs Mass (M+H"), 683.1363. Calcd. Mass, 683.1361 for
C31H32IN4O6™.
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but oxycar bonyl am no-t hi ophen-3-yl -acetic acid was used
in place of (R -tert- butyl oxycarbonyl am

woeendomeshoxyphenyl gl yci ne. HRVS: Cbs. Mass ( MtEREP2007/051313

546. 0339. Cal cd. Mass, 546.0343-for C23H21lI N3G3S+. 10

Exanpl e 15

(S)-2-(2,5-Di oxo-imdazolidin-1-yl)-N(2-fluoro-4-iodo

-phenyl) 3- ptonI propi@)@iﬁhp‘l@ﬂ |l - OOH N NF
0 15 Pre ared the sane nethod as described in

@@ﬁﬁ 2-[4-( Xlﬁlggfo {lﬁg@thpxy phenyh-2,5-dioxo-imidazolidin-1-yl]-N-(4-iodo-

hse@ly fﬁtpgﬁge g&ﬂ{@@@ %rﬁ)érpft"' yl - propi oni c aci d was

2-tert-but oxycar bqgqy mno 39 yl-butfric acid in
step 1, (ii) 2-fluofo-2+ i@ z%n” i R
of 4-brompaniline i

(R -tert 20
but yl oxycar bonyl arri no 4 | hoxyphenyl gl ycine in step
4. HRMS: (bs Mass 482.0372. Cal cd. l\/ass

9 \ |

TR0 o RSB B e e o
roeloanlin:wad dsdd wmoslac® beardbmophlipeonataple, (Wotert-
2007/ 096259 PCT/ EP2007/051313 -34 H OON NN F H
ytogycarbonylamino-[3-fluoro-4-methoxy-phenyl]-acetic acid was used in place
of (R)-tert-butyloxycarbonylamino-4-methoxyphenylglycine in step 4, and (iii)
after step 5 the 2 diastereomers were separated by chromatography using silica
gradient eluted between 0.2 and 1.5 % v/v methanol in dichloromethane. The
fractions containing the second eluted component were collected and taken
forward in to step 6. tert-Butoxycarbonylamino-[3-fluoro-4-methoxy-phenyl]-
acetic acid was prepared as described in WO 2006/029862.

HRMS: Obs Mass (M+H"), 588.0790. Calcd. Mass, 588.0790 for

026H24F| N304+.

Example 13
(2S,35)-2-[4-(3-Fluoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-N-(4-iodo-
phenyl)-3-phenyl-butyramide, isomer 2

o. H F
N (\ < S\O
N \
H 0

Prepared by the same method as described in example 12 except that during the
chromatographic separation of the diastereomers after step 5 the first eluted
component was collected and taken forward in to step 6.
HRMS: Obs Mass (M+H"), 588.0785. Calcd. Mass, 588.0790 for
CasH24FIN3O4".
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Prepared by the sane nethod as described in exanple 1
except that (i) (S)-2- tert-butoxycarbonyl am

WOee03/094254 | uor o- phenyl ) - propi oni ¢ aci d was useBCT/RP2007/051313

pl ace of (2S,

33
3S)-2-tert - but oxycar bonyl gy.no-3-phenyl -butyric acid
in step 1, (ii) 2-fluoro ?yf[ﬁﬁ%lgo%i line was used in

H$188)-2f((R)-Br3 DQﬁ@LJLJtMGPh@nSt)ﬂ@mﬁiazf@lndinéi Wyl)INY{#iddo-phenyl)-3-
but yl oxycar bonyl am no- gl yci ne was used in place of
prgOYlIUyrapige | oxycar bonyl am

no- 4- met hoxyphenyl gl yci ne in sgep#. HRMS: Obs Mass

(MrH+), 486.0116. Cd MasS, 0121_for
C18H15F21N303+ 10 Exa 17 Ni &%;S
(S)-2-(2,5-Di oxo-i mdazoli fli n-1L- yR) - NE2-f | uor o- 4-i odo
-phenyl )-3-0-tolyl- propigRamde ¥ OO0~ H NNF\ 0O
15 Prepared by the sane bd as described in exanple
1 except that (i) (S)-2-
tert-but oxycar bonyl am no-3-0-tol yl -propionic acid was
Beenared b,y|tée§ame Mefoday described in example 5 except that (R)-tert-

BylsB G KSR e o s AN ke B B it

plityfoxtycaneanidniine-4-mesteypRengigiclig.i) tert 20

but yl oxycar bonyl am no-gl yci ne was used in place of

(R BM%-Olggtlylpgg(yMamg#GaQﬁSQ. Calcd. Mass, g46.0343 for
-Al- I gl yci ' t 4. HRVS: (Cbs Ma

(MGG 0100, *Cilcd. Mss, 504.0101 for - o

C19H17FI NSNaG3+ WO 2007/ 096259 PCT/ EP2007/051313 -35

Exanpl e 18

(S) - N- (2- Fl uor o- 4- i odo- ph&EXAMPIEII R) - 4- (4- net hoxy- phe

g Rl R I 2 o[-0 ooy S Ptoly

propionamide

[ 0]
0

H
N
NW
H o)

F

Prepared by the same method as described in example 1 except that (i) (S)-2-
tert-butoxycarbonylamino-3-p-tolyl-propionic acid was used in place of (25, 3S)-
2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, (ii) 2-fluoro-4-
iodoaniline was used in place of 4-bromoaniline in step 2, and (iii) tert-
butyloxycarbonylamino-glycine was used in place of (R)-tert-
butyloxycarbonylamino-4-methoxyphenylglycine in step 4.

HRMS: Obs Mass (M+H"), 482.0372. Calcd. Mass, 482.0372 for

C1oH1sFIN3O3™.

Example 16
(S)-2-(2,5-Dioxo-imidazolidin-1-yl)-N-(2-fluoro-4-iodo-phenyl)-3-(4-fluoro-phenyl)-
propionamide
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20

F O 5 Prepared by the sane nethod as described in
exanpl e 4 except that 2-fluoro-4- iodoaniline was used

WO pooplog2ed of 4-iodoaniline in step 2. HRVS: CoBCIVEBB07/051313

(MrH+) , 574.0629. Cal cd. Massp34574.0634 for
C25H22FI N304+ 10 Exanp| e 19

(S)-2-[(R-4-(4- Ethoxy @ @%ﬂﬂoxo i m dazol i di

n-1-yl]-N(2-fluoro-4-iod

phenyl ) - 3- phenyl - pr opi ona deNO N NNFHO
Prepared by the sane net hed scrDbed in exanple 1
except that (i) (S)-2-

tert - butoxycar bonyl am no- yl - propi oni ¢ aci d was

used in place of (2S, 39)-

Prdpired ttamsaafebm@vdmglde&mmle@mméI1Ce>axélpdthan (i) (S)-2-
ste ii) 2-fluoro-4 20 iodoaniline was used

1,
ﬁﬁrég@toesvcatbgﬂblﬁﬁarnwrHeﬂwogqf@@yb -Prapi@n(q a¢ig vxas)usm in_place of

f’énﬁ,)gs?’éée’-?o Bg@ﬁ&?er X ﬂy%rﬁh%‘;ép@ﬂg y\ﬂlcy&éla‘?n YRS HSRF-fluoro-
naedclaamlirtmwaplmeleglIngb}anjrtﬁtzlhbrcsnwlme nRtep @; and (ijii) tert-
(0] arb am n e (0),¢ I e WwWas
Ev%weér BRnp oG ot et &S har et hyl
25
ﬁﬁcﬁﬁ’?&’@ﬂnbﬁpﬁs oﬁ@hegg@?ycmeomo%tsb%%y%GOS
Call-ctIHMSva@bs NS, (06097)f 686.0C2 6 HEZFCINIWAES 488121 for
%,9993_2%?@&/ EP2007/ 051313 -36 Exanple 20
(S) r'o- 4-i odo- phenyl)-2-{(R)-4-[4-(2-hydroxy-

ethoxy) phenyl ] -2, 5-di oxo- 5
i m dazolidin-1-yl}-3-phenyl -propionamde OH ON...
N NO

Example 17
(S)-2-(2,5-Dioxo-imidazolidin-1-yl)-N-(2-fluoro-4-iodo-phenyl)-3-o-tolyl-

propionamide
H
| o OsN
PN
H o)

F

Prepared by the same method as described in example 1 except that (i) (S)-2-
tert-butoxycarbonylamino-3-o-tolyl-propionic acid was used in place of (25, 3S)-
2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, (ii) 2-fluoro-4-
iodoaniline was used in place of 4-bromoaniline in step 2, and (iii) tert-
butyloxycarbonylamino-glycine was used in place of (R)-tert-
butyloxycarbonylamino-4-methoxyphenylglycine in step 4.

HRMS: Obs Mass (M+Na*), 504.0190. Calcd. Mass, 504.0191 for

CioH17FINaNaO3™.
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HF OH Prepared by the sane nethod as described in
exanpl e 18 except that (R)-tert-

wheiexysy bonyl am no-{4-[ 2- (tetrahydro- pyr an- 2PgT/BR20)7/€51313

t hoxy] - phenyl } -acetic acid was-used in place of

(R -tert-butyl oxycar bonyl am no- 4- net hoxyphenyl gl yci ne

in 10 step 4. HRMS: OQbs Mass (M-H+), 604.0738. Cal cd.

Mass, 604.0739 for C26H24FE)d§fih€§|e18 Exanpl e 21

&ES (2- Fl uor o- 4-1 odo- phenyl ) - 2{ R) - 4[432 met hoxy-
hlé[;@)FIHﬁ@nﬁqupger@yled(Rhg 4-met oxy phenyl)-2,5-dioxo-

'(g%gé%% ep)na]: é?ﬂehyl?’p@&fg}ﬁwla\%g? ggag]eggrlobgld |0nN N

exanpl e 1 except that
but oxycar bonyl am ng i acid was used
' Q
utyriclacid in step
Iliné was used in place of

in place of (2S, 39)-
nd (iii) (R-tert-

tert-butoxycarbonyl a
1, (ii) 2-fluoro-4 20%
4-bromoaniline in step
but oxycar bonyl am

Ef’eaéaie& g)gttﬂ%%meet R0 B 8RYL bR Rtdxandsic % Sttt 2-flioro-a-
hﬁbahmhbwhﬁi@%yﬁﬂwﬂaﬁyb&ﬂh@@béﬂhm?ﬂhﬂéy2pheny|] acetic

acid in step - But oxycar bony

no-"[' @hé%@as&t(}ﬁ%j éﬁ%@@?? Sceq. d\/la%s 057%@34 for
Leg as, «described in exanple 80. 25 HRVS: (bs

I-hl , 618.0896. Calcd. Mss, 618.0896 for

C27H26FI N305+ WO 2007/ 096259 PCT/ EP2007/ 051313 - 37

Exanmpl e 22

(S)-2-{(R)-4-[4-(2- Et hoxy- et hoxy) - phenyl ] -2, 5-di oxo-i m

i dazolidin-1-yl}-N(2-fluoro-

4-i odo- phenyl ) - 3- phenyl - propionanide OH ONNN 0-0

FHO Example 19

(S)-2-[(R)-4-(4-Ethoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-N-(2-fluoro-4-iodo-

phenyl)-3-phenyl-propionamide
| H
QLT
N We -
)

F

o)

Prepared by the same method as described in example 1 except that (i) (S)-2-
tert-butoxycarbonylamino-3-phenyl-propionic acid was used in place of (25, 35)-
2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, (ii) 2-fluoro-4-
iodoaniline was used in place of 4-bromoaniline in step 2, and (iii) (R)-tert-
butyloxycarbonylamino-4-ethyoxyphenylglycine was used in place of (R)-tert
butyloxycarbonylamino-4-methoxyphenylglycine in step 4. (R)-tert-
Butyloxycarbonylamino-4-ethyoxyphenylglycine was prepared as described in
example 48 except that ethyl iodide was used in place of 2-(2-bromo-ethoxy)-
tetrahydropyran.

HRMS: Obs Mass (M+Na™), 610.0605. Calcd. Mass, 610.0609 for

CasHa2sFINaNaQ,™.



10

15

20

25

5 Prepared by the sane nethod as described in exanple
18 except that (R)-tert- butoxycarbonyl am

WO eef494229 et hoxy- et hoxy) - phenyl ] -aceti c aci d WesST/BB®d7/051313

in place of -36-

(R -tert-butyl oxycar bonyl am no- 4- net hoxyphenyl gl yci ne
in step 4. HRVE: (Cbs Mass (MtNa+), 654.0874. Cal cd.
Mass, 654.0871 for C28H27FI N3NaCb+ 10 Exanpl e 23

(S)- N-(2 Fl uor o- 4-i odo- phenyl ) - ZéO(R) 4-{4-[2-(2-hydro
xy- et hoxy) - et hoxy] - pheny| JFXample

PR P P Lo 1oy LR G £ oo
meitiapolicis- 1elds-Brpheed|-proptraamide 18 except t hat
(R -tert- butoxycar bonyl am

no- (4-{2-[ 2- (t etlirabysg ﬁ yI oxy) - et hoxy] - et hoxy}
- phenyl)-acetic 4§ g % e of

(R -tert-butyl oxycawt A e/ h yphenyl gl yci ne
in step 4. HRVS: Cbgs M +), 670.0 Cal cd.
Mass, 670.0821 for 8H27FI N3NaCB+ WO02007/ 096259
PCT/ EP2007/ 051313 8 _Exanpl e 24

(S)-N-(2-Fluoro-4-iodo-phenyl)-2-((R)-4-{4-[2-(2-netho
K’Vepﬁrb@bg)thétsbmﬂnetm@yU}esé’nﬁi&cﬂllncémmplm@a@)@:lepﬂthat é)R )-tert-
n-1-yl) phenyl -propionamide OH | ONNN\
gutoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid
was used in place of (R)-tert-butyloxycarbonylamino-4-methoxyphenylglycine in
step 4.

HRMS: Obs Mass (M+H™"), 604.0738. Calcd. Mass, 604.0739 for CosHa4FIN3Os™.

Example 21
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-propionamide

RO

O—

Prepared in a similar way as described in example 1 except that (i) (S)-2-tert
butoxycarbonylamino-3-phenyl-propionic acid was used in place of (2S,3S)-2-
tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, (ii) 2-fluoro-4-
iodoaniline was used in place of 4-bromoaniline in step 2, and (iii) (R)-tert-
butoxycarbonylamino-[4-(methoxy-ethoxy)-phenyl]-acetic acid was used in place
of (R)-tert-butoxycarbonylamino-[4-methoxy-phenyl]-acetic acid in step 4. (R)-
tert-Butoxycarbonylamino-[4-(methoxy-ethoxy)-phenyl]-acetic acid was prepared
as described in example 80.

HRMS: Obs Mass (M+H"), 618.0896. Calcd. Mass, 618.0896 for

Co7H26FIN3O5™.
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Prepared by the sane nethod as described in exanple 1
except that (i) (S)-2-

WO envAsoxycar bonyl am no- 3- phenyl - propi oni ¢ aRCTHEP®S7/051313

used in place of (2S, 3S)- -37-
2-tert-but oxycarbonyl am gl Xg"g& é butyric acid in
step 1, (ii) 2-fluoro-4- I'I'T"The was used in place

8)-2{(R) o:trgzam IErtmyLéthskyE)ppﬁenwm 5(dibxd-irtidazbkdih- 11} -N-(2-fluoro-
ut oxycar | am no- [ 4- (et hoxy- et hoxy- et hoxy) - phenyl

4-Aedq pbeatl 2 WYU@&O'Pfﬂﬁrﬁld&ce of
(R -tert-but oxycar bonyl amdm +[|4 nmet hoxy- phenyl ] - acetic

acid in step 4. 0
(R) -tert-Butoxyce I m -o - et hoxy- et hoxy
) - phenyl ] -acetic aldea ar as descrlbed in
exanpl e 48 except Fhat 1A 2- b@orm et hoxy
net hoxy- et hane was UI n place of §\
2- (2- brono- et hoxy) -t et##ahydr opyran. 15 LC-MsS: (Cbs Mass
MtH+) , 662.13. Calcd. Mass, 662.12 for C29H30FI N3OG6+.
P byghe same method as described in example 18 except that (R)-tert-
é%ﬁ‘i&%%Rh}’%Q&B?‘ %R% an}inétﬂXQy %P(erﬂf ]Qgco&%)ac%%)é Jse% 'in place

OF §\IF2) lfekzkmjt&oékycta;rd@ngbﬁm’é A= raemwwherm@gcm@ams@@ HH
20 _Prepared
e HGUSi50RE 885l N RSB E4 7 (et aden G045 for

2-f doani | i ne was used in place of
ézSn%%N%%g?o aniline, and (ii)( (S)-2-tert-

but oxycar bonyl am no- 3-phenyl - propi oni ¢ acid was used

in place of (2S, 3S)-2-

tert - but oxycar bonyl ani no- BX#R¢23ut yric acid. 25

o o ST b P D833 1R B30 PemoxpéiBigRonenyi)-

POTHiBR2 00K iding! -yl SBpExayiprepip6amide

(9)-2-[(R) - 4 4 Acetyl anb nor phenyl ) -2, 5-di oxo-i

m dazol i di ro 4-
|odophenyl)3 H{) OHON\H N NN
\\—OH

Prepared by the same method as described in example 18 except that (R)-tert-

butoxycarbonylamino-(4-{2-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-ethoxy}-
phenyl)-acetic acid was used in place of (R)-tert-butyloxycarbonylamino-4-
methoxyphenylglycine in step 4.
HRMS: Obs Mass (M+Na™), 670.0819. Calcd. Mass, 670.0821 for
CasH27FINaNaOg™.



FHOO 5 Prepared by the sane nethod as described in
exanpl e 29 except that (2R)-(4-

waewrphand no- phenyl ) -tert - but oxycar bonyl am no- BCEEPIN07/051313
acid was used in place of -38 -
(2R)-tert-butoxycar bonyl am no- (2, 3-di hydro-benzo[ 1, 4] d
i oxin-6-yl)-acetic acid.
(2R) - (4- acetyl am no- pheny |Exaingplie-24t oxycar bonyl am no- a
cetic acid

ared 10 as follows: (1) To a
(SIcdRduproof-19dp hei 3= TRk A1 rethasy cretnfotpo
ﬁﬁe@ylgﬂgi le(o%Bé@Yéﬂz%gg&@pm ?herﬁ\@}ééﬂg rrri nlgumf or 2

m nutes acetig_a drlde01 5rTL 132.2 mol ) was
added and the 1 xt IIIIII anbi ent
tenperature for j on m xture was

acidified to pH—lwlthl aque us h—y—e{rochloric acid
and the colorles pitate of 0

(2R) - acetyl am no-p -acetic acid collect by
filtration and drie (10.24 g, 80%. LC M .

S Mass, 194. Cal cd. Mass, 194 for ClOH12NG3+. 20 (2)
P?@aréd@ﬁhersam mbﬁmd asidescribartincexathple d, e>5dép5tthQ|| XS)-2
was di ssolved in, caoncentrated sul furic acid S
it bli‘@xtc%fl%lnkf'@ﬁﬁ%ﬁr%ii%a" RFQQ'P@'CQ@F%W@»& Uﬁeﬁt plap@oof (2S, 35)-

t I
Prer o RERRE S QR Mok Bart b Scillh syl F, ) 24fI0%e-4-
rodoandiscatas lmec(]ntnﬂace e&diliromoamnitinerie sm;ps2,mnd @i (GHttert-
5 i 150 q) f t i filtrati d .

10 Gilprsicaroony Sad T ey S Rbrrethambnh i bRedicadg vas used
M@Ia@@b@' Hfﬁerﬁﬁu@)xg@é@bh?lﬁﬁlﬁ@ﬂm dtBox gyip]?g?ﬂg%(%ﬁilclacid in step 4.
(B Bo@yycaﬂpnw@mm i m@tf(mcyrﬁth@my ptwxy)-phaoyi-acetic acid

500 h d
MBR PRt aeabbe MRSaR R o eRoadi Ay o Rtsnay -2
teend 6asthafB WAL 285 109625 8f E@I@Bﬁ@o&wﬁﬂﬁbﬁaﬂyé@)pyran

m xture was cool ed to anbi ent tenperature and
15t hd-G-8bzt Obs Mase (VeHas62di3. e@aw Mpepn662.28feoRezeHebINaOs™.
resi due fromlyophilization was suspended in water (2
m), and treated with saturated aqueous sodi um
car bonate solution to obt&xamples28 ution wth pH = 10

D| oxan 6 4 was added to the aqueous m xtu
Rork é(ﬁéd‘lfér 1S BTORY dresRBOTECEY | 208 XoTTIARICI- 1)
t f 3
O AdtonL e fﬂtéw%?’ﬁteﬁiepﬁ Breiot T Tea w th- 2056
0O
0 N
\Q\ N/ 'Oo
N OH
SOR I AYS

20
Prepared by the same method as described in example 2 except that (i) 2-fluoro-

4-iodoaniline was used in place of 4-bromo-2-fluoro-aniline, and (ii)( (S)-2-tert-
butoxycarbonylamino-3-phenyl-propionic acid was used in place of (2S,3S)-2-
tert-butoxycarbonylamino-3-phenyl-butyric acid.
25 HRMS: Obs Mass (M+H"), 634.0839. Calcd. Mass, 634.0845 for
Co7H26FIN3Og™.
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w/ vaqueous citric acid solution then extracted with
ethyl acetate (three tines), the conbined organic

wo 2002096269 | ed over sodium sulfate, filtered anBPCT/EP2007/051313

concentrated in vacuo. The re%$idue was purified by
chromat ogr aphy over silica gel gradient 10 el uted
using 0 to 10% v/v nethanol in dichloronethane to

afford (2R)-tert- Example 26
but oxycar bonyl am no- (4-nitro-phenyl)-acetic acid as

Dl (Resk (biiceiami @goherﬁ’i)o@ﬁegloxqitnlggzo@g- Wi (2- fiSoro-4-
%IB(R' d?-p%ﬁ%pr%g.%naﬂ{,dglsH17N206+ 15 To a

(2R)-tert-but oxyq rbnyl am 0Q- (- ni tro- phenyl ) -acetic
acid (350 ng, | § isol gf hanol (15 ni)
0 NJm on car bon
at

was added a srmll .-c,:~

and the m xture stir edHJnd

hydrogen for 16 houf s¢"Rhe reatti on m ture vvas
filtered through a pad Celite and the Celite
eluted with absolute ethanol. The filtrate was

ERAGTRD G5 sV BB FE oG i B apopLinaL P

Bcéatprm Wm*ﬁh@nyf]&bft&fﬂﬁéxyc@r&r@‘l‘érﬂrn@n@dil@%ld was used in place of
é?ch - (4- Am no- E )-tert-butoxycarbonyl am no- acet
Jatebkutexycar @@yla@lrzp {roBrabiy s ptognzab! %E'OM@‘%Y' acetlc aC'd

@%@?\éﬁ@ﬁh@%pgﬁg@ge@ng%{@g hiholfetic acid was prepared

42 R)llowk: am no- phenyl ) -tert - but oxycar bonyl am no-acetic
acid (100 ng, 0.376 mol) in dichloronethane (2 ni)
was added pyridine (36 L, 0.45 nmmol) and acetic

%nj;%é‘éﬁséé‘r?sléﬂ of Z‘H’) m&pﬁér@/l-taléétl@‘aﬁd 19.058) 66.8IAbl) in

ient te eratur f'or 2 The reac fon~m xture
watﬁrdBDOmlob wis Bddéd sbdiuombydranisle \Ea&&}gd%vBtmrrml)M After stirring

t d d
B3Nt phele Aol 2 JRe L §5e REGRe 30 the
Wf'b&uf@%r?’ét?at/\@ﬁ]b@m kérinperdtire fORA SMAIhAGESAPHe RRYion mixture was
silica gel gradient eluted fromO to 10% v/v met hanol

agidifigddnindt srirvithAdM aguegdshydrochloric acid and the colorless

-(4- | ani t : N :
Bt PG R AR HRE ety A ieacid galseti by filiptipagnd dried
mp.25Y, 89%)LC- M5: Cbs. Mass, 307. Calcd. Mass, 307 for
C151-1191\1205- WD 2007/ 096259 PCT/ EP2007/ 051313 -41
LchisMIpObsnitass( i Lalesh Massa 184 foned 204 - f or

C26H23FI NMdO4+.  Exanpl e 27

(S)- N (2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-net hoxy-
aépt(gRMcemamMmeplydzrjyl -2cBtic acid (9.7 g, 50.5 mmol) was dissolved in

gor?cent}artré %U|?UFIC aC|d}2g|r3L tp%r%l arPcr S r%coerrlw rrgtéjdenltrlc acid (4.2 mL,

100 mmol) added dropwise with stirring while maintaining the temperature below

0 °C. After stirring for 30 minutes at -10 °C the reaction mixture was poured onto
ice (150 g) and after thawing, filtration and drying (2R)-acetylamino-(4-nitro-
phenyl)-acetic acid was obtained as a colorless solid (8.75 g, 73%).

LC-MS: Obs. Mass, 239. Calcd. Mass, 194 for C1oH11N2Os5".

(3) (2R)-Acetylamino-(4-nitro-phenyl)-acetic (500 mg, 2.10 mmol) was heated to
100 °C under reflux in 2M aqueous hydrochloric acid for 3.5 hours. The reaction
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ONH NNN FHOO 5 Prepared by the sane net hod
as described in exanple 1 except that (i) 2-fluoro-

wd2000dea2m | i ne was used in place of 4-bronoani PCTIEP1007/051313

step 2, (ii) O benzotriazol-140-

- NG N D AR '
Rt RS B gL A ke B A AR e rracionuiiyre was
dried bg¢popHiliZatiban Ztier regicile-flontllydbNiZdtioNwas suspended in water
t et ranmet h%/rl uroni um 10 hexaf| uror ophosphate in ste

ehtnls and treated; with SﬁW@%?%@H?Isgm%Cﬁmo(f@e squPon to obtain
| .

ﬁ%gﬂg?ééﬁf\ﬁ@ﬁgﬂqtgﬂrp. ?%)D{Eﬂ? )}égzﬂ% %a&&écﬂ’td‘ﬁﬁe S35 s mixture

faxNoWedmmweytﬂhﬂyﬂ;dlcagd)cyrmteeé%& Ukt e@ mma])Rnd e mixture stirred at

b
ST SRS o5 SHGH SrrTHE e BREATY X USRS agiciipd,ith 20%
W\?Qitﬁ@éhsbé’ itric i@ %HP(?:JtlHﬁttﬁé’ﬁi eRBaltBaGitPEGyf Betate (three times),

preparati on of
teetgmbimed orphe nyay)ers ariedinyeo s9dinnbsulidte afifiated andtdancentrated

d h
Bl R P s hes Bihed bt BRIEAR R fevRlioa o aspcient
Bluted-GsiNg:0 l@ﬁ@%&‘@ﬁ%e&lﬁéﬂ'@ﬂin dthloroftieghe MP&PordqBR)fort-
C27H25FI OG6+. Exanple 28 20

bsipxpcaroryylantiao(2-nirerehapylxareic acidtas asvwdpspreigT3 mo,
>1§0d/1 oxo i m dazolidin-1-
NE/( 2- f | uor o- 4-i odo- phenyl ) - 3- phenyl - pr opi onani de

O HCEIMS$:HODN. Mdss, PB7. Qatdd. Mfad, Pogdar €diHiyNiD&. sane
met hod as described in exanpl e 1 except that (i)
2-fluoro- 4-iodoaniline was used in place of

%PW@H klf @ LB 1&%@ ?he))rll%rﬁjr*rbgﬁlzﬂl'ﬁro FHylacdR acid (350

h@,(acﬂ [ 18 omogd hiosgtsd] et evatbarns € d5 asl )t vaes added aregnaleagennt of 10%

i n. pl.ace of . .

ORI Bra Sargon At the Rxiyre gtipre ey ﬁm}mﬁpnﬁﬁe of hydrogen
hexaf holirer amRaBRA e mixtiuid \ﬁlﬁs‘hite%bdth% Z% ?ﬁ@ of Celite and the
(R)-tert-butoxycarbonyl am no-[ 4- 096259
SeliversaEawidis aBsaute @thanol. The flltrate was concentrated in vacuo then

Bg@fﬁe$ ﬁ apgﬁatgg;%t(%yaqm/ee?g |IC8 erdlgﬁteéleeoagétgve\g%SO and 7% v/v
methanol in dlchloromethane (2R)-(4-Amino-phenyl)-tert-butoxycarbonylamino-
acetic acid was obtained as a yellow oil (146 mg, 46%).

LC-MS: Obs. Mass, 267. Calcd. Mass, 267 for C13H1gN2O4".

(4) To a solution of (2R)-(4-amino-phenyl)-tert-butoxycarbonylamino-acetic acid
(100 mg, 0.376 mmol) in dichloromethane (2 mL) was added pyridine (36 pL,
0.45 mmol) and acetic anhydride (42 uL, 0.44 mmol) and the mixture stirred at
ambient temperature for 2 hours. The reaction mixture was diluted with
dichloromethane, washed with 1M aqueous citric acid solution, brine, dried over
sodium sulfate, filtered and concentrated in vacuo. The residue was purified by
chromatography over silica gel gradient eluted from 0 to 10% v/v methanol in
dichloromethane to afford (2R)-(4-acetylamino-phenyl)-tert-
butoxycarbonylamino-acetic acid as a yellow solid (59 mg, 51 %).

LC-MS: Obs. Mass, 307. Calcd. Mass, 307 for C1sH19N2Os'.
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but yl oxycar bonyl am no- 4- net hyoxyphenyl -gl ycine in
step 4. (R -tert-

w@dBaiexysy bonyl am no- [ 4- ( 2- di net hyl am PCT/EP2007/051313

no- acet yl am no) - phenyl ] - aceti-¢1aci d was prepared by

5 ST o0 Eay T 1o O nGeRy, MRl b Rbetdhe P

aC| d in exanple 26 except Extalnqbleamll nmet hyI am no- acet vyl
rlde was used in place o acetlc anhydride in

e’b( (8: Flu@r%wc@:@hew);g {(WFP‘FH 26ﬁ®fth0l\‘)érla€§ty|%§‘§) pb2ayll-2,5-

% og i;éifﬁ#ﬁg@g:%PﬁQ ﬁ%ﬁggwggﬁ?d%]dIOXIH 6-yl)-2,5-d
i oxo-i m dazol i dinh-
fl uoro-4-iodo- phe
ON/ NN-., \ /
met hod as descri be
(25)-2- 15 tert-buto
acid was used in plad (2S, 39)-

2-tert-but oxycarbonyl am no- 3- phenyl -butyric acid in

By e Sl I3 oS Beeon sy 0 2o

ﬂné@mnmb was eeediimgldce dfebnesadiieinodte BN (B, OJBeHzMVrlazoI 1-
et J. Med. Chem 1980, 23, 405-412), was used
}zﬁlr%{d\é’\bN -bis(tetramethylene)uronium hexaflurorophosphate was used as the

&&plh@r Feap%f);ﬁyﬁé’%%gf; %%l:iz%ﬂé{li( C?\g)élla}(yy If@;’ﬁ&snt?%gylh{romum
h%lurﬁlwho&hlsate(lh/l’swp 4, @rﬁ)dZ |lD)5($V) teftadmdxydﬁlalsmylammo [4-(2-
602. 0583 6 N3%+ 25

PSR 34ty aN oA RS- BFRIGYATd BEE(RPOAD PlaGRAHERoBe
BM{)OX%CéFd@)‘ﬂ?{%\gfli inb- Wﬂﬁ‘l enyl- I czlr(w)%l?r} 8t9e 259(Fi) tert-
BGID’X&Q&IQIDM%UJBQ?A (24Beth@xy-lacetylam|no) phenyl]-acetic acid was

prepared by the same method as described for preparation of (R)-(4-

Jy!]- ﬁ,
O a5k ng'mde ~OHO
- - o. 8d by the sane
rrp € ce hat (1)
bony am no- 3-@henyl- pr opi oni c

acetylamino-phenyl)-tert-butoxycarbonyl-amino-acetic acid in example 26 except
that methoxy-acetyl chloride was used in place of acetic anhydride in step 5.
LC-MS: Obs. Mass (M+H+), 631. Calcd. Mass, 631 for CQ7H25F|N405+.

Example 28
(S)-2-{(R)-4-[4-(2-Dimethylamino-acetylamino)-phenyl]-2,5-dioxo-imidazolidin-1-
yl}-N-(2-fluoro-4-iodo-phenyl)-3-phenyl-propionamide

RO

F

Prepared by the same method as described in example 1 except that (i) 2-fluoro-
4-iodoaniline was used in place of 4-bromoaniline in step 2, (ii) O-benzotriazol-1-
yI-N,N,N’,N'-bis(tetramethylene)uronium hexaflurorophosphate was used as the
coupling reagent in place of O-benzotriazol-1-yl-N,N,N’,N*-tetramethyluronium
hexaflurorophosphate in step 4, and (iii) and (R)-tert-butoxycarbonylamino-[4-(2-
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ONNNO F OPrepared by the sanme nethod as
described in exanple 1 except that (i) (S)-2-

WO envAsoxycar bonyl am no- 3- p-tol yl - propi oni ¢ BCT/B#PWAT051313

used in place of (2S, 3S)- -42-

G AP DR Yo
Dot fimont A DS (Rpan

Mg@ih@m@mmf&a&rﬂl@emlqmmo acetylamino)-phenyl]-acetic acid was
%%p_a c? %yr':rlllet%‘géﬁe mh%@%‘ﬁé‘é’ér%eﬁ tofpld PR POem)L k- 2-

OXY-
acaytzh'nm'No—phenngiaztelrnbliltmew:amdnyﬂ}laorpn@raaetldamd@n tlex@miple B6 except
par ed e  sane net hod as dfescrl

g;@élz @eghygﬁ%rm agq;]té{%/cralp |dee g/)asysed In place of acetic an%ydrlde in

@bt but oxycar bonyl am
no- 3 ‘(4-f1 uoro- phenyl)-proplonlc acid was used in
pl ddeMB: Obs. Mass (M+H"), 644. Calcd. Mass, 644 for CasH2sFIN5O,™
(S)-2-tert-butoxycarbonyl am no- 3- phenyl - propi oni ¢ acid
in step 1, and (ii) 2 fluoro-4-iodoaniline was used in
pl ace of 4-iodoaniline inExdapppléd-29 HRVE: Cbs Mass
g@) 592. 0539. Cal cd. Mass, 592.0540 for C25 H 21
2 Fi;edﬂz P pydieppenzp1 4]d|oxm -6-yl)-2,5-dioxo-imidazolidin-1-yl]-N-(2-

Uil G 5%3“4&.&8” 4-i odo- pheny! ) -2-

2, 5-di oxo-i m dazol|j di Q- 1- yl]e |onam®j
2007/ 096259 PCT/ EP2 051 13 eb N NN

Prepared by the same method as described in example 18 except that (i) (2S)-2-
tert-butoxycarbonylamino-3-phenyl-propionic acid was used in place of (25, 35)-
2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, and (ii) (2R)-tert-
butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic acid (prepared
according to the procedure of Bohme, E.H.W. et al., J. Med. Chem. 1980, 23,
405-412), was used in place of (R)-tert-butoxycarbonylamino-{4-[2-(tetrahydro-
pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid in step 4.

HRMS: Obs. Mass (M+H"), 602.0587. Calcd. Mass, 602.0583 for

CosHooFIN3Os™.

Example 30
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-3-p-tolyl-propionamide
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F O C Prepared by the sane nethod as described in
exanple 1 except that (i) (S)-2-

WO e0nvAsDxycar bonyl am no- 3- p- chl or o- pr opi oni CPEER200AES1313

used in place of (2S, -43 -
3S)-2-tert-but oxycarbonyl am Ro- 3y phenyl -butyric acid
in step 1, and(iiI | uogo §T—4Niod iline was used
in place of 4-bronog i nejli n \st opm > bs Mass
(MrH+) , 608. 0241. Calgd. N 8. fqr C25 H 21
Cl F I N 304+ Exanplpe O

(S)-3-(4-Cyano- phenyl) -
R) - 4- (4- met hoxy- pheny
2, 5-di oxo-imdazolidin-1-yl]-propionamde OHON N

Rregaréd by.thesapeer methind ahdeseitedmtdapEs 1decept bed (i) 6S)-2-

le 1 t .that (i S)-2- . .
B P B0y CarBOaT B0 S Yol obieTis arig wRivised inlass 8h(2S. 35)-
BGb - BRSxaasbryarRindCE pREny Usutf#Sacid in step 1, and (i) 2-fluoro-4-
3S) - 2-tert-but oxycar bonyl am no- 3- phenyl -butyric acid
jodloanidipe wasawsed ini plage p}/éthf@man'tﬂ@ea'nismm%. was used in

pl A br Al ke, | :

(i (GBS oBTBE T NED. el gRde P GgtstalfRs o T fRP8 fo

FI N2 F2Q, 00| e 34
(S)-N-(2-Fluoro-4-iodo-phenyl)-3-(4-nmet hoxy- phenyl ) - 2-

[ (R) -4-(4-met hoxy- phenyl)-2,5-di oxo-i m dazoli di
n-1-yl]-propi onam de WO 2 2 PCT/ EP2007/ 051313

-45 1 H O ONN N-. ., g}gﬁ?&@ﬁg
(S)-N-(2-Fluoro-4-iodo-phenyl)-3-(4-fluoro-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-

2,5-dioxo-imidazolidin-1-yl]-propionamide

I\@\ 0 o H
0
N \
Fg 0]
F

-fl uoro-4-iodo- phenyl)-2-[(

Prepared by the same method as described in example 4 except that (i) (S)-2-
fert-butoxycarbonylamino-3-(4-fluoro-phenyl)-propionic acid was used in place of
(S)-2-tert-butoxycarbonylamino-3-phenyl-propionic acid in step 1, and (ii) 2-
fluoro-4-iodoaniline was used in place of 4-iodoaniline in step 2.
HRMS: Obs Mass (M+H"), 592.0539. Calcd. Mass, 592.0540 for
CasH21F2IN3O4™.

Example 32
(S)-3-(4-Chloro-phenyl)-N-(2-fluoro-4-iodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-

2,5-dioxo-imidazolidin-1-yl]-propionamide
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O Prepared by the sane nethod as described in exanple
1 except that (i) (S)-2- tert-butoxycarbonyl am

WO ee0309aset hoxy- phenyl ) - propionic aci d was usedI/EP2007/051313

pl ace of (2S, - 44 -

3S)-2-tert-butoxycar bonyl am po- 3y phenyl -butyric acid
in step 1, and(||I fIgorsTA\Jlod iline was used
in place of 4-bronog |ne|nNst RIVE: bs Mass

fqr
yI) 2-[(R)-4-(4- et hoxy-phe

(MtH+) , 604.0739. Calyd.
C26H24FI N3Cb+. Exanple 3
(S)-N-(2-Fl uoro-4-iodo-
nyl)-2,5-dioxo- i m
n-1-yl]-3-(4-trifl uoromsthyl phenyl ) - propi onam de O H
Prdparbd NyRh&same3meticeaatedeibed |hQa>®@rlfcﬂe medeept &t (i) (S)-2

described in exanple 1 except that (i

f%’FPU‘l?QW%@(P@HV@HHW é"rﬁﬁb@%@@@'@ﬂ'ﬁl%‘dﬁ Wl(fﬂézbﬁép 'Bmﬁﬂ 9f (2S,
SSPRLAPLSCEL A RRR St BUORE o 3 1, ) 2o

Anodoanlide wasdisediin plhdel ofc¥-brofmoardioaninl step 2was used in
pl f r a i ne p HRVS: S S
HRYS: dbS abazs (Mt SasbRa24 TP o dtess 608 0k fr 21
FING Exanpl e 36
(S)JCZRI- ?gﬂFl%’g)ro 4-i odo- phenyl)-3-(3-fl uoro-phenyl)-2-[
(R) - 4- (4- met hoxy- phenyl ) -
2, 5-di oxo-im dazol i din- 1- sl |Hpnam de WO
2007/ 096259 PCT/ EP2007/ 05 P4 OH ON NNFO
fS)-3-(4-Cyano-phenyl)-N-(2-fluoro-4-iodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-

2,5-dioxo-imidazolidin-1-yl]-propionamide

N«"um@‘o
N \
H 0

F

NZ
Prepared by the same method as described in example 1 except that (i) (S)-2-
tert-butoxycarbonylamino-3-(4-cyano-phenyl)-propionic acid was used in place of
(28, 39)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, and (ii) 2-
fluoro-4-iodoaniline was used in place of 4-bromoaniline in step 2.
HRMS: Obs Mass (M+H"), 599.0575. Calcd. Mass, 599.0586 for
CasH21FIN4O4".

Example 34
(S)-N-(2-Fluoro-4-iodo-phenyl)-3-(4-methoxy-phenyl)-2-[(R)-4-(4-methoxy-
phenyl)-2,5-dioxo-imidazolidin-1-yl]-propionamide
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Prepared by the sane nethod as described in exanple 1
except that (i) (S)-2- tert-butoxycarbonyl am

WOee034096254 | uor o- phenyl ) - propi oni ¢ aci d was useRCT/RP2007/051313

pl ace of (2S, -45 -

3S)-2-tert-but oxycar bonyl am po- 37 phenyl -butyric acid
in step 1, and(|| flgorerzl\llod iline was used
in place of 4-bronog [ nelli n \8 . CObs Mass

(MtNa+), 614.0350. CafcdN Ma s 14 9 hor
C25H20F2] N3NaO4+ Exanpl e
(S)-N-(2-Fl uoro-4-iodo- yI) 2-[(R)-4-(4- et hoxy-phe
nyl)-2,5-dioxo- i m
n-1-yl]-3-mtolyl- proplonamde OH ONNNO FO

Prepzaed bylifie tshmesmeth oteadh dds@ibatrinadangsle ifnexeeptthat (i1 (S)-2-
except tha

S) - 2~ o :
FaiF B kDAY B Brkme 1 cRIS V) RTBBICSs 2idevas vsad in place
R o B PR SRS RIS A oy o )2
ﬁtrmrp 4-jocaahilipiei v)zaSZué«#aﬂm plade |o<beid;mmaamd|_nma9 stee@. i n
VHEVS: k8 RN o807 (R 88P Colert lpes. A 078 or

Q—;—% 1N + 20 Exan'pl e 38
(S) - 52- FF%%?O 4-i odo- phenyl) - 2-[ (R) - 4- (4- net hoxy- phe
nyl)-2,5-di oxo- i mdazolidi

n-1-yl]-3-o-tolyl-propi on j %I%Q%OOW 096259
PCT/ EP2007/ 051313 -47- N F HO Prepared

tso Ntre SELIHR m:eédmgh@ﬁylpleqm)l beg-rmethexpphkayli-2e5ceRXo-

tr@ﬂﬁz%ltf%@ﬂy)dh%éﬁ?ﬂWW@'@WWTDV@P'@WW% aci d was
used in place of (2S, 39)-

2-tert-but oxycarbd MY Noe)3- pf:rehhyl yric acid in
step 1, and (ii) 2- o- O

\

Prepared by the same method as described in example 1 except that (i) (S)-2-
fert-butoxycarbonylamino-3-(4-trifluoromethyl-phenyl)-propionic acid was used in
place of (253, 3S)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, and
(i) 2-fluoro-4-iodoaniline was used in place of 4-bromoaniline in step 2.
HRMS: Obs Mass (M+H"), 642.0507. Calcd. Mass, 642.0508 for
CaosH21F4IN3O4™.

Example 36
(S)-N-(2-Fluoro-4-iodo-phenyl)-3-(3-fluoro-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-
2,5-dioxo-imidazolidin-1-yl]-propionamide
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5 iodoaniline was used in place of 4-bronpaniline in
step 2. HRMS: (Obs. Mass (MtH+), 588.0791. Cal cd. Mass,

wWh3B70728 f or C26H24FI N3O4+. Exanple 39 10  PCT/EP2007/051313

(S)-N(2-Fluoro-4-iodo- phenyl )t63 (2- met hoxy- phenyl ) - 2-
[ (R -4-(4- et hoxy- phenyl) |oxo | m dazol i di
n-1-yl] - propi onani 't O 1 Prepared
by the sane nethod 4 sc |bq\pl u (‘f 4 except

no- 3- ( 2- met hoxy- phenyF) - ole aC| d vvas used in

pl ace 15 of
(S)-2-tert-but oxycarbon i no- 3- phenyl - propi oni c acid
in step 1, and (ii) 2- flluoro-4-iodoaniline was used
in place of 4- i odoani i né in step 2. HRVS: (Qbs Mass

Ppééd'é?bd bﬁgﬂe%yr@ fratitd adBaseritHinQ5@M I8 except that (i) (S)-2-
C26H24FI N3Ob+. 20 Exanpl e 40
(e;}bmo@c@rbooylamn@@d@fplmnypf‘penxl {r:(re@iomq aAcig vesyunaskip-place of

?QW? geh?gm‘féyﬁ%r 9?) Bfﬂ%@% H%CO%CQ@ step 1, and (i) 2-
ﬂ@@rﬂﬂmniﬂ@mﬁ’@@&ﬂrﬁ 1538 3f 4=E8mdanklind in@dp H. N\ O

F OH Pr epar ed the sane nethod as described in
exehhlﬁh\/@ 3@%%@& MH&@ (6)4()&;30 Ceated. hdasspd 4rbHhfioani

&SHL%Nﬂa{@hydro pyran- 2-yl oxy) - et hoxy] - phenyl } - ac
t' :

Example 37
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-

imidazolidin-1-yl]-3-m-tolyl-propionamide

N{”“”@‘O
N \
H 0

F

Prepared by the same method as described in example 1 except that (i) (S)-2-
tert-butoxycarbonylamino-3-m-tolyl-propionic acid was used in place of (25, 35)-
2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, and (ii) 2-fluoro-4-
iodoaniline was used in place of 4-bromoaniline in step 2.
HRMS: Obs. Mass (M+Na™), 610.0607. Calcd. Mass, 610.0609 for
CasHa2sFINaNaQ,™.

Example 38
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-3-o-tolyl-propionamide
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acid (prepared as described in exanple 48) was used in
pl ace of (R)-tert 5

whedoyloaeyzar bonyl anmi no- 4- net hoxyphenyl gl yci ne PCI/BPB®P7/051313

4, and (ii) step 6 was perfornmed as described in
exan‘pl e 48. HRVE: Oos Mass (M*Hﬂ 634. 0842 Cal cd.
Mass, 634.0845 for! @ H 86 NN3 10 Exanple 41

N- ( 2- Fl uor o- 4-i odo- vl ) #2-[\(R @n-. hoxy- phenyl)

-2, 5-di oxo-i m dazol i dyn- W \
yl1-3-(2-trifluoromethyl ~phenyl )G propi onani de, isoner
10H I ONNNO F Prepared by the sane
nmet hod as described in e 4 except that (i)

(S)-2- 15 tert-butoxycarbonyl am
Roer@ared byrthé Isaorecometiiod apbesgribedpinapiaomple 1aeiogpiviisat (i) (S)-2-

in pl f o .
rDulorufa BE Gy BiRorPraig sRioRonie BREWAS pesbingiipee g8 (35 39)
PefititoxycatthdnylZminbl 3Lehend- btﬁ?@@ﬁblb'lﬁ%té’k% &5 (i)i2¥luoro-4-

pl ace of "4-iodoaniline in Step 2, (iii)
todorhilise ovaseuses waplace af #-agpmoaniling in step 2

IR B YRS BT sl KRRy (s Sap argaony

st eDBMN;05ed directly in 20 step 4 with 1.0
equi val ent of triethylam ne and

(3-di net hyl am no- propyl ) -ethyl - carbodiim de
hydrochl ori de as the coupl "@‘ﬁ‘ nt in place of
O benzotriazol -1- yl - Iﬁ éeﬂa‘%rret hyl ur oni um

FExAE( I2u1‘=l00I@phm@qm‘*phenyl)iec(z(mgmoay{m,enwg {R)AE-metherxy-
el L astereomers (restlting from racem zation ir

no- 2- ( 4- met hoxy- pgenyl) acet yl am noj
-N-(2-fluoro-4-iodo nyl ®- 33 2\125
trifluoronethyl-phe . separ at ed by
chr omat ogr aphy over il eluted

bet ween 40 and 60% v/W ate |n hexane. The WD
2007/ 096259 PCT/ EP2007/ -49 sl ower noving
conmponent was col |l ected d-@fter concentration in
vacuo carried on to step 6./ HRVS: CObs Mass (MH+),

642. 0502 Cal cd. Mass, 642.0508 for C26 H 21 F41 N
Boepared by the same method as described in example 4 except that (i) (S)-2-

<

tert-butoxycarbonylamino-3-(2-methoxy-phenyl)-propionic acid was used in place
of (S)-2-tert-butoxycarbonylamino-3-phenyl-propionic acid in step 1, and (ii) 2-
fluoro-4-iodoaniline was used in place of 4-iodoaniline in step 2.
HRMS: Obs Mass (M+H"), 604.0745 Calcd. Mass, 604.0739 for
CosH24FIN3O5™

Example 40
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-(2-methoxy-phenyl)-propionamide
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5 Exanpl e 42
N- (2- Fl uor o- 4-i odo- phenyl ) -2-[ (R) - 4- (4- net hoxy- phenyl )

WO 200540026 0- i m dazol i di n- 1- PCT/EP2007/051313

yl']-3-(2-trifluoromnethyl -pheny$) - propi onan de, i soner

2 0H ONNNDO FHOCF3 Preparedbythesarre

met hod as described ewa 41 ept that the

faster noving comnp m at ogr aphi c

separation of the difasie emsr [ R) - 2-am

tyl@m noJ

-N-(2f|uoro4|odop [)-3-

(2-trifluoromnethyl - phewfAyqpropi onam de was coI | ect ed

and after concentration |n| vacuo carried on to step

6. 15 HRVB: bs Mass (MtNa+), 664.0327 Cal cd. Mass,

Bebh A8 byfthe sa@%?fﬂrlédﬁﬂawée@med |E>@m§mh|cﬂe$9 except that (i) (R)-
0 i 0

&Sf?ﬁBB{W){%@HVY?HQH%“_{ﬂ][%)(t@lraéwéro pyrgn 2- onxy éthoxy] pher¥yl} acetic

A Lo o

EHRF G B otipe IPBRAMAIeRE e LEEER! ARE P e

Uetydmdyba[lbdnlylaevdaum mezuhbwphepylgtymate ifi Stepeprd (il)-2ep 6 was
descri bed bel o erforned in place of the steps

REAOURRL RS GBSO hPO CIAMRICAS. and (i1)

O Remmgs: r ©BE Mask W) Nedl 0§42bC§(cHeMa%€eB@4¥ lbgas e oni

um WO 2007/ 096259 PCT/ EP2007/ 051313 -

hexXadHuFdNgpsiosphat e was used as the coupl i ng reagent

in place of O benzotriazol-1-yl-N,N N, N

t et ranet hyl uroni um hexaf | ur orophosphate in step 4.

Step 1: To a solution of Example 41

5\/82 (9H-fl uoren-9- yI nmet hoxycar bonyl am no) - 3- o o
2- FIuoro 4-iodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-

yl]-3-(2-trifluoromethyl-phenyl)-propionamide, isomer 1

I\@\ 0 0 H
N We \

F 0

CF,

Prepared by the same method as described in example 4 except that (i) (S)-2-
fert-butoxycarbonylamino-3-(2-trifluoromethyl-phenyl)-propionic acid was used in
place of (S)-2-tert-butoxycarbonylamino-3-phenyl-propionic acid in step 1, (i) 2-
fluoro-4-iodoaniline was used in place of 4-iodoaniline in step 2, (iii) the
trifluoroacetic acid salt of (S)-2-amino-N-(2-fluoro-4-iodo-phenyl)-3-(2-
trifluoromethyl-phenyl)-propionamide was isolated in step 3 and used directly in
step 4 with 1.0 equivalent of triethylamine and (3-dimethylamino-propyl)-ethyl-
carbodiimide hydrochloride as the coupling reagent in place of O-benzotriazol-1-
yI-N,N,N’,N-tetramethyluronium hexaflurorophosphate, and (iv) after performing
step 5, the diastereomers (resulting from racemization in step 2) of 2-[(R)-2-
amino-2-(4-methoxy-phenyl)-acetylamino]-N-(2-fluoro-4-iodo-phenyl)-3-(2-
trifluoromethyl-phenyl)-propionamide were separated by chromatography over
silica gel gradient eluted between 40 and 60% v/v ethyl acetate in hexane. The



10

15

20

napht hal en- 2-yl -propionic acid (1.0 g, 2.30 nmol) and
2-fluoro-4-iodoaniline (434 5 ng, 1.84 mol),

wo eooplosizygd phosphi ne (0.94 g, 3.45 mmol) and pyPCTEP®07/051313

(0.39 m., 4.60 mmol) in di chkoronethane (10 m-) at O

WD 54 i EREWAS RBICR 8 anbi %} cSRpe el Hlouo carriec

afheosmp(@ure was stlrred for 2 hours at 0 C. The

reaction m xture was fied chromat o raph over

G TR ePba ARl 1D16Ea 0P aisgoA Aeeh b G4 OBBE Haie

up ¢.oH 1qt gf@ﬁet hanol / 90% di chl or onet hane over 30
Lftﬁeg hicentration of the product cont ai ni ng

fract| ons gave

[(S)-1-(2-fluoro-4-iodo-phen Icar rmyl)-2-

napht hal en- 2-yl -ethyl ] -ca |

R.‘-'l‘Zf-IEIHS’F@ﬂ=i8}ngpﬁ§hk‘/g2 [%% §-81( 43rﬁetfhol)\Q/szh%WyggzgéJogoaJoomazohdln 1-

WEE@S(,Z t@ﬂuommetcsmmmml)mwmnanmeessemez2 To a sol ution
[(S) 1- (2-fluoro-4=~ e
2-yl -ethyl]-carbam g

n§) banm ) 2- napht hal en-
H.fl\l ... thyI ester
(1.05 g, 1.60 mmol) ' -'

added piperidine (6 and theOmxture stlrred at
roomtenperature for 1 After renoval of the

sol vent, the residue wa ) rified by chromatography
over silica gel gradient elutéd from 100% hexane up

F’PerPAzQé? %gfmé sﬁﬁfet fthdd 89 d@%‘@ﬁ%&e e n?ﬁ)l@hﬁ Ué>{?:%8t that the faster

cen tion of the produc con fra
gwving component from the chromatographic separatlon of the diastereomers of

S A A i S PR B LB ) o
E@g@g&&@uwﬁﬁénﬁ%}'&ﬁ@néﬁ@e Wad Egliedﬁéénd%rﬁeﬁ?e%ratlon in
Maciyy caBgdfary toG3OPIB6 Fl N3O5+. | e 44

gl 20 Rk R’y oéa. Qagﬂyﬁeicdb@%? o 0ad7 N

O 1Eooodi N, 30 VO 2007/ 096259 PCT/ EP2007/ 051313

Example 43
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-naphthalen-2-yl-propionamide

H
| o O N
AT~
FoHd o} \\\
O OH

Prepared by the same method as described in example 48 except that (i) steps
1-2 described below were performed in place of the steps 1-3 described in

example 48, and (ii) O-benzotriazol-1-yl-N,N,N’,N-bis(tetramethylene)uronium
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Prepared by the sane nethod as described in exanple 1
except that (i) 2-fluoro- 4-iodoaniline was used in

w@b@emeaas9 4- bronoaniline in step 2, and (ii) (RFERWOD?F051313

but oxycar bonyl am no phenyl -aceétic acid was used in

PRy o Saahts Tolof S P BRI Baoant o lagro’ B
gzégiiotggﬂid‘{lgrywww M@élrarﬁéimmromﬁrs hekdiir@phokphate in step 4.

oiep Bsjo R—S(OﬂJthf’lRfr é)z&( nﬁum@@n@ny oethprygarkopyiamit oy
BORREIeh-ZyRofftiic 284 1.0 0. 2,30 mmal g4 B iyore-4dogpgpifipe (434
@g, F. 821 ﬁ’lmxpmrtapihéryylprhrmpﬂmree (hﬁmgoﬁ mmmpamdbpgdndme (O 39 mL,
% [ edxcrﬁ Lo Rt m o%% |dne wgs S ccmlmlde
H@é) BraianIBraspet ﬁPPl P] ag o HREomgsy
%@&%ﬁﬂ%&ga@ ggggﬁgﬁﬁwdeﬁs%ﬁ éﬁ%@pﬁ@l’re ofldry nitrogen. The
(S ESyag sti(rRyl-far 2 Hobrshaky “Bhding fpanticn diies wai darified by
din-1-vl]-N-(2-fluoro-4- .
Sty Syen iR el arapiamiatues flom 98P ictigeopetyane up to

2QvPmerrel/ DM% diehReometRineasl cx Bodamutéd edohbe i@t & the
44 except that &@Eert-

piachiey eamntebhyy dar S( gave {9y - (@Hhueypyi-igeletpheratdagbamey!)-2-
ﬁ§§%)r(1;a}[:ég%g h&ﬁk Frqgér’]é(fld gé—é [Iuoren -9- gl ethg ester as a yellow

§&l)d foaint 1Bo5<gxyoag)bonyl am no- (4-et hoxy- phenyl) acetl c

aci d was prepared as descrl in step

F or G NES o Esa Mass ANt ) F97.¢ Gatcch ety Ba? Goig ekt L4

25 nmet hoxy- phenyl )-acetic acid except that ethyl

i odide was used in place of nmethyl iodide. WO

2672 09625 SolR@an EPRG)-1/-@5MLR18-4-iodo-phenylcarbamoyl)-2-naphthalen-

2-yl-ethyl]-carbamic acid 9H-fluoren-9-ylmethyl ester (1.05 g, 1.60 mmol) in
dichloromethane (24 mL) was added piperidine (6 mL) and the mixture stirred at
room temperature for 1 hour. After removal of the solvent, the residue was
purified by chromatography over silica gel gradient eluted from 100% hexane up
to 40% ethyl acetate / 60% hexane in 30 minutes. Concentration of the product
containing fractions gave (S)-2-amino-N-(2-fluoro-4-iodo-phenyl)-3-naphthalen-2-
yl-propionamide as a yellow solid (390 mg, 56%).

LC-MS: Obs. Mass (M+H"), 435. Calcd. Mass, 435 for C1gH{7FIN2O™.

LC-MS: Obs. Mass (M+H™), 654. Calcd. Mass, 654 for C3oHasFIN3Os™.

Example 44
(25,35)-2-((R)-2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-N-(2-fluoro-4-iodo-phenyl)-
3-phenyl-butyramide
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-52 HRVS: Obs Mass (MtrH+), 602.0944. Cal cd. Mass,
602. 0947 for C27H26FI N304+ Exanple 47 5

W@ 28788252- [ (R) - 4- (4- Cycl opr opyI nmet hoxy- phenyl| PeREB20d7/051313

x0-1i m dazol i di n- 1y|] N-

TS R 5 SN BN e G ) v

ax@cﬂﬁérﬂhrﬂeﬁwas%pd it pRice(dR)4-beynhoariiiexysiap 2oayibdi (R)- tert-
no- ( cl opr opyl met hoxy- phenyl ) -acetic acid was used
thoxy@a pggl@rr@rﬂo phenyl-acetic acid was used in place of (R)-tert-

0 l)-acetic
Do g B BB acbit o B EReg 4.
no-HRAMSy cObp Masd rMatH:haXyS@(ménQE.) Cated. iMass; i5S80v@EE04 for
prepar e escribed in exanple 46 except that
bréﬁ?éﬁ@%waiﬁaépropane was used in place of ethyl

i odi de. HRMS: Cbs Mass (MrH+), 628.1094. Cal cd. Mass,
628. 1103 for 15 C29H28FI N304+. Exanpl e 48

(2S, 3S) - N- ( 2- Fl uor o- 4- i odd&E=xaimephe!45 2- { (R) - 4-[ 4- (2- hydr

PR &) NI LS B e By -2H B pmethoxRhe iR 5§ -
NMiblagdlidm H-yI28-ghicaprperdiidehe same net hod as

descri bed i'n" exanple 1 excep that (i) 2-fluoro-

4-i odoani | i ne was Ius |n8IQ<§/f4brorman|I|nein
step 2, (ii) (R-te

but oxycar bonyl am n:@r e yd y n- 2-yl oxy)-e
t hoxy] - phenyl } - aceti c acid ared as escri bed

bel ow) was used in placg ™ () tert 25

but yl oxycar bonyl am no- 4{ npd hoxyphenyl gl ycine in step
4, and (iii) step 6 was perfornmed as descri bed bel ow.

mF?é?Qa/bQQﬁg%%nPeq{eﬁPo%pgg 68sdrited in example 1 except that 2-fluoro-4-
iodoaniline was used in place of 4-bromoaniline in step 2.
HRMS: Obs Mass (M+H"), 588.0791. Calcd. Mass, 588.0790 for
CasH24FIN3O4".

Example 46
(2S,35)-2-[(R)-4-(4-Ethoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-N-(2-fluoro-4-
iodo-phenyl)-3-phenyl-butyramide

Prepared by the same method as described in example 44 except that (R)-tert-
butoxycarbonylamino-(4-ethoxy-phenyl)-acetic acid was used in place of (R)-tert
butoxycarbonylamino-phenyl-acetic acid in step 4. (R)-tert-
Butoxycarbonylamino-(4-ethoxy-phenyl)-acetic acid was prepared as described
in example 1 step 4 for the preparation of (R)-tert-butoxycarbonylamino-(4-
methoxy-phenyl)-acetic acid except that ethyl iodide was used in place of methyl
iodide.



-53 Preparation of
(R)-tert-butoxycarbonyl am no-{4-[2-(tetrahydro-pyran-2

WO y000%99259 et hoxy] - phenyl } - aceti c aci d: PCT/EP2007/051313
(R) tert-but oxycar bonyl am no-§2- hydr oxy- phenyl ) -

C 7 ( f ;

Toudsh OBs s ek calRone EHid dhdss B oaay o5
WangH§6$7cp|N@g_| n N, N-dimethylformamde (70 nL) in 5 an
i ce bath. Sodium hydride (0.88 g, 60%in mneral oil,
22 mol ) was added in small portions. The m xture was
warnmed up to 10 Cfor 1 h (g Br ono-
et hoxy) -t et rahydr opyr an (% n%leé!?ll nmol ) in
RN38) Qq(mynf 4+Cpotopre pyAiethbyy-phasy|pacdediodto omida zotidin-1-yl]-N-
The rea u was stirred for 24 hours and then
(ﬁhﬁ'd?ré’ ‘f%pﬁqn% 'Mét%}enyh'ﬁ‘éyfﬁrﬂ'p@re was extracted with

et hyl acetate. The 10 aqueeyus hayer was cool ed in an

ice bath and aci @ 2d udi ng}leS j=aQqueous potassi um
hydrogen sul fate t = WZhe* g ing m xture
was extracted with ettlﬁ}yl Acet X), hed with

water (5 x), brine &n ad dver sodi um sl fate.
Filtration and evaporjati on of the solvents gave
(R -tert
but oxycar bonyl am no-{4-[ 2- (tetrahydropyran-2-yl o
Resared by ive samesethastagidesgined iy exginmrie @i Q@epbé}ﬁt -tert-

%gtf;x&irbgﬁ %]}.r%nﬁo c?cl.oﬁfbp?ylrﬁ@ h%%(g%e(?&l ) HIRASH Ras used in

pleicea yRj- wmbatoxw@rbmﬂnymmab)(4€ﬁthe>4,0plﬁémd)sawtdmbla (R)-tert-

Eg?gz(g/%arbp@yf%;ng)g?cyp}p&géyl %g}ﬁ;qylpr}%y )y@qu,c acid was prepared
i

?Qhe%ﬁt?éd nUé%( némé%d%(no%'b?m’dt Ir%@gﬁw;egﬁ’@l e?ﬁ%@ﬁ@égﬁsed in

plese oflethy)lcxﬁde mol ) in dry dichloronmethane (40 ni)

over 1 Qut an i,due in to
RS O5h ek 1 675 T00 IGT RS RGPS fo

d| bl armmibane. After 20 minutes at -40 C the

tenperature was raised to - 20 C for an additional 15

m nutes to conplete reaction. The col orless solution

25 was diluted with et hyI O&teeéloo m.) and washed

sequentially with 1.5 M aquedus potassi um hydr ogen

Q8,588 -ev-(2-Fiueed-4-idtioheag ) eo((R) o deRP@mxy) -phenyl]-2,5-

carbonate sol ution (once) and brlne (once).
a@efedm&dazwemwo&r%pbaew busyiertideed with et hyI acet at e
(2 x 50 ni). The conmbi ned gf hyj acetate extracts were

diluted with an vobu d| or onet hane and
passed through a | u B?U fate on top of
' el

a 4" columm of flash si ant was
2. D& e@ellow regl\gb&(lﬁ ) .
ed with dichloro ane (5 x

concentrated to affbrd
The resi due was trlt

2 nmL) and the conbi ne ganic solutions purified by
chromat ogr aphy over silica gel (deactivated prior to
Berpaked by the same method as described in example 1 except that (i) 2-fluoro-

4-iodoaniline was used in place of 4-bromoaniline in step 2, (ii) (R)-tert-
butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid
(prepared as described below) was used in place of (R)-tert-
butyloxycarbonylamino-4-methoxyphenylglycine in step 4, and (iii) step 6 was
performed as described below.
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nmet hanol ) gradient eluted in 1 % steps from 100%
di chl oronet hane up to 3% WO 2007/ 096259

weEFan/ 807/ 051313 -54 met hanol / 97% di chl or e EPBINE051313

Concentration of the product -édntaining fractions

BB A RIS bR R Bl Sy AR pyran-2-viow-

dihoxyghavy @bt&idﬁb{d:i Riresrt-bltoxigadodylaheneotyet M@@h |
prec?EFt at)fe};ab t he agdlptlron g‘xyh%xangs (go m) . K oyl

BPOHR RTINS /i & JICHmE biSa P} B M NSeash Gehwik Am. Chem.
?géagg)gpr\l_ ?%%q(ﬁgdeM%QG%oF\)%dghV\%N dimethylformamide (70 mL) in
iaoafce patbnydgdian{HyRridé- (D84 g- 83broxyinetdhoky22 piroly WasZzdded in
5P %ﬁg@%d&%%é%ﬁg%ﬁ%ﬂp 8 14540 ks B2Bromo-
@ﬂw%xgﬂéirah Ngﬁ? ;m&%491 Ofke) |ﬁ”N A@Wﬂo‘?ﬁl%é 20 mL)

hase HPLC, C8 col um,
waeta@idedrdrbp vgsadTbetrgeactmtn mlxtmezgamhnneééor Zaobounmw then

M . 040, Cal . 640 fo H2 H
Rrien it CaRiagRoT e e 158 ey Gted il ety SERI8 ThG
HueduPRyeAwad TodledBn afﬂzlccgaba*rﬁ aﬁ@@c(dﬁféﬁ @éihgﬁ' 5WM Bqueous

r esonances) 15 Exanpl e
potessigm RyqrRgen foifatestol pid o~ e nihe resulting) mixtyre-was extsrcted

I
B ST B B R o wish vty 6 b Eying gl pves sqaium
Bllfaté ~Filtrafro®©dnd 20apo enioutdfahe @blvents gave (R)-tert-

(2S,3S)-N-(2-fluoro-4-iodo-p henlé SR) 4[14(2 hydr
gggpxgq:zpfggwlammo {4-[2-(tetrahydropyran- -onxy ethoxy]-phenyl}-acetic acid

g?%%nhv@h%%' ?r%(g;eg@:égzﬁ' i di n-1-yl}-3-phenyl - butyrani

e (prepared as in exanple 48) (50 ng,
0. 081 nnDI) mas di ssolved in nethanol (3 n) and

[ I t Th
Sl b ok seluban o alofoagaas BTau oarebiiol B 1 v toluene /
ARAGRIE e Ao e By o@twgg aaéléél Lothbifos, 38)2-(R)2

tograp u3| ng a Chiracel QJ col umm
amurto Edﬂt(arhydir@w dﬂaoay) mnmsb]aac%tmldmoo}ewﬁadiuqreé mdokphenyl)

%pﬁ Vi rstt@?é]rﬁljde q880rﬁgt;,o(515§3§'mmoSlande/g,l\%uézop%pﬁ]e{hyﬁamlne (154
uL, 0.867 mmol) in dry dichloromethane (40 mL) over 5 minutes and the
remaining residue washed in to the reaction mixture with a small amount of dry
dichloromethane. After 20 minutes at -40 °C the temperature was raised to —
20 °C for an additional 15 minutes to complete reaction. The colorless solution
was diluted with ethyl acetate (100 mL) and washed sequentially with 1.5 M
aqueous potassium hydrogen sulfate (twice), 5% w/v aqueous sodium hydrogen
carbonate solution (once) and brine (once). The aqueous layers were back
extracted with ethyl acetate (2 x 50 mL). The combined ethyl acetate extracts
were diluted with an equal volume of dichloromethane and passed through a
column of sodium sulfate on top of a 4” column of flash silica gel. The eluant
was concentrated to afford a pale yellow residue (177 mg). The residue was
triturated with dichloromethane (5 x 2 mL) and the combined organic solutions
purified by chromatography over silica gel (deactivated prior to use with

methanol) gradient eluted in 1% steps from 100% dichloromethane up to 3%
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el uted conpound was col |l ected and concentrated in
vacuo to obtain (2S, 3S)-N

W@ 2007 l0226D- 4- i odo- phenyl ) - 2- {(S) 4-[ 4- ( 2- hydr orRGF/EBPIVOX§51313

) - phenyl ] -2, 5- di oxo-

R ot AT oy o
(ré&é?r%) gdve @ féssyrr@suéluqu@n@eme) redidueRivad disdolvad\W®a small
2007/ 096259 PCT/ EP2007/ 051313 -

K959 GE s/ yeibRaR, i isd sulh RV eines £brldiancithg yoguct was
B@?Wéﬂlﬁgﬁaﬁ hE? nxafGs ﬁ)or@_ LFf:re'}4?0{1uc@ﬂ(ﬁarlss%oIated by

urm wat er tonit
filtratdoemvashddt with h%xanesrandtcbted /macuNMglv@I\(ESaGS) Ng2&luoro-4-

ORI SN IA- VG XS Toe) Py 485 A micggoliin-1-yl)-
4 er(BoulihiaoPRT o e SSIBi irgpsonances) . 10
(251B95: 1O M (-+Nar'h 40Ty | Galzd VEpS 464010725 fiet h

0XYs et,h enyl]-2, 5-
di 0% h?ﬁ%é@%&?dl n-1-yl}-3-phenyl -butyramide OH O N

N N.@M§(r@v8f@pﬁia%fé IQPLCh€183émurﬁﬁt Wﬁﬁbrasacbt‘tﬁﬂtnle gradient): R;=
described in exan‘ﬁ/hié excegt that (i)
S

fI L?oe%rmnu@éoabus Nes P40 @algdel\/@ss 640 for
aoiqulN%@Jn step 2, and (ii) (R)-
et oxyc

Bonyl am
_no 1[—|4|\IMR (BIISO:Hs, E3000MY)Z) ey 1 {Scied)| 8.580(ssl 11WRs5.026d, J = 11.8

in_ place of o

( RH% &H)-RRI 6B BFIS6I8E EPSANENLaShet hoxy- phenyl | - aceti ¢
acid in step 4.

(R -tert-Butoxycar bonyl am no- [ 4- ( 2- met hoxy- et hoxy) - phe
nyl]-acetic acid was Ias491|escr| bed in exanpl e

gz%gségg\g@/gpo%%g@ tﬁgqﬁ@{;ﬁ,@g s riydroxy e%oxh/?pﬁenyl] -2,5-
§R50IRaZfbR-14 t}Eﬁ?hén;ﬁtﬂmgrén%@OXy) pheny! ] -2, 5- di ox

o-1 m dazol i di n- 1-
Hbutyramde OH ON

fl uoro-4-i odo- phﬁ-\
©J:( OH

A solution of (2S,3S)-N-(2-fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide (prepared as described
in example 48) (50 mg, 0.081 mmol) was dissolved in methanol (3 mL) and
stirred at ambient temperature for 4 days. The resulting mixture of isomers was
concentrated in vacuo and then purified by super-critical fluid chromatography
using a Chiracel OJ column eluted with carbon dioxide at 100 bar and 30 °C
modified with 35% w/v ethanol in acetonitrile eluted at 2 mL/minute. The first
eluted compound was collected and concentrated in vacuo to obtain (2S5,3S)-N-
(2-fluoro-4-iodo-phenyl)-2-{(S)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-butyramide (9.1 mg, 18%) The compound eluted
second was identical with (2S,3S)-N-(2-fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-
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Prepared in a manner simlar to that described in

wexampdasd except that (i) 2- fluoro-4-iodoani PCTIEPWEF051313

used in place of 4-bronoanili-ag-in step 2, and (ii)

hedon B R iR soidinet - Sangmyeuyayce (199

gy, 4pb@ce of

(R -tert but oxycar bongl am _no- [ 4- met hoxy- phenylt] acetjc
acild-Mpd §revprsg pase HPLC, C18 column water /"acetonifrile gradient): R;=

(R)zéﬂﬁum?t‘étso eam%egmwg dész((gal‘?:&h%ﬁéaeém%ﬁf) phen

-aceti c atl repar escr I'n exanpl e
48 @xH@gﬁlN&Na@{l - br ono- 2- et hoxyet hane was used in

| ace roono-et hoxy)-te h 0 . ’ S
Naael IR Ve BRSMME Bl e P B:5720 1 o 84 . 1)
CoYAT B isA0 SohRbee 52
SE 2- IrZIISquo |odo phenyl)-2-{(R)-4-[4-(3-hydr
oxy propoxy) phenyl ] -2, 5-
di oxo-i m dazol i di n- 1-y| }-3-phenyl -butyramde OH ON
NN\ O FHOOH 15 Prepared by the sanme nethod as

described in exanple 48 ex@mplel50 (R)-tert-
but oxycar bonyl am

(255,8%9) \6(3- Fb{orrwérd@ -Ahenah=2{(5) skl (Comepmyrethpenyphenyl]-2,5-

%btq@r'(faczgﬂgoxyé(g's%g F%%Lﬁg&fﬁa? 2- (tetrahydro- pyran-

2-yl oxy) - et hoxy].- pbenyl } - _amet Hc aC| d.

(R) - tert-ButoxycayI { ng-
(tetrahydro- pyrani-u ox Lﬁg e>ny|} acetic
acid was prepared ds Zﬁ dgscr hbed Ie 48 except
that 2- (3- br onp- pr SpoxRAA ¥ thdropyran Wgs. used in
pl ace of 2-(2-brono- :@» y) -tetrahydropyran. HRVS: Qbs
Mass (MrH+), 632. 1055>Cal cd. Mass, 632.1052 for
8H28FI 5+ 25 e 93 , . .
rpaged by, 8% S?—‘m?o%ﬁ% B ﬁ"-aﬁ Fesgigedin male Ly excenthat () 2-

AxdrobatcahilipeaRdd Liséd fr place of 4-bromoaniline in step 2, and (i) (R)-
tert-butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid was used in

place of (R)-tert-butoxycarbonylamino-[4-methoxy-phenyl]-acetic acid in step 4.
(R)-tert-Butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid was
prepared as described in example 80.
HRMS: Obs Mass (M+H"), 632.1053. Calcd. Mass, 632.1052 for
CosHasFIN3Os".

Example 51
(2S,39)-2-{(R)-4-[4-(2-Ethoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl} -N-(2-
fluoro-4-iodo-phenyl)-3-phenyl-butyramide

RO

A\
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di oxo-i m dazol i di n-1-yl }-3-phenyl - butyram de WO
2007/ 096259 PCT/ EP2007/ 051313 -57- OH ON NNFO

w@ebo7Pyepar ed by the sane method as descri bed PEI/EP2007/051313

exanpl e 48 except that (R)-test-

AN AL g =
{llﬁbrotmdddatmtlmwae: beey irapiase of 4- 6r5n(da€hilr@hwbtéb Ry&aaa{id (R

| oxy) - et hoxy] - phenyl }-acetic ac
?by@xycg@pax@gguxqﬁ@? “BHRY- qt@o{qa) phenyl] -acetic acid was used in

I h
S S B B B ot
R erbB ooy tarbory lanti B@{M&@twahom@sphe%ebde’nicmm was

S SRR Pl A L o 50 va
%%ﬁ-@g@ bh@?gtéﬁ BB Enedy) e AOPY BN ) 4o {4- 2- (2-h

ydrl'd)'RMSethxMaﬁ by ); 6466.d1PR} Chled.dass-G46m 20l i di

]pr (%:z p@enyl-butyram’del OH ONNNO HO--OH
15 N+ @3 by the same nethod as described in

exanpl e 48 except that (R)-tert- butoxycarbonyl am
no- (4-{2-[2-(tetrahydro-p 2-yl oxy) - et hoxy] - et hoxy}
- phenyl)-acetic acid was I/ixgmp %l ace of

§%§$§W-¢I’—‘Fug>’é¢! Fois Q%ﬂgﬁ%'@ -Xy%:ﬁa%q/rpfy-gg%qqxg)-phenyl]—2,5-

dioixd- mﬂd@zdhdrnﬁ-&q 3-phenyl-butyramide
But oxycar bonyl am no- (4-{ 2- [2 |_(|tetrahydro pyr an- 2-yl oxy

) - et hoxy] - et hox
O

Prepared by the same method as described in example 48 except that (R)-tert-

OH

butoxycarbonylamino-{4-[3-(tetrahydro-pyran-2-yloxy)-propoxy]-phenyl}-acetic
acid was used in place of (R)-tert-butoxycarbonylamino-{4-[2-(tetrahydro-pyran-
2-yloxy)-ethoxy]-phenyl}-acetic acid. (R)-tert-Butoxycarbonylamino-{4-[3-
(tetrahydro-pyran-2-yloxy)-propoxy]-phenyl}-acetic acid was prepared as
described in example 48 except that 2-(3-bromo-propoxy)-tetrahydropyran was
used in place of 2-(2-bromo-ethoxy)-tetrahydropyran.

HRMS: Obs Mass (M+H"), 632.1055. Calcd. Mass, 632.1052 for

CosHasFIN3Os".

Example 53
(2S,35)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(4-hydroxy-butoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide



phenyl )-acetic acid was prepared as described in
exanpl e 48 except that 2-[2-(2-
wa@ kioane264 hoxy) - et hoxy] -t et rahydr o- pyran was UBETEP2007/051313
pl ace of 2-(2-bronmo et h o xyp7-tet ra h yd ro py ran
. HRVMB: Cbs Mass (MrH+), £62,1158. Cal cd. Mass,
662. 1158 for H3 Q| 2007/ 096259
PCT/ EP2007/ 05131
(2S, 35) - N- ( 2- FI uo ofenyNA-ER) - 4- {4-[2- (2-m
et hoxy- et hoxy) - et lfox peny } - 2, 5-di g?%)-qu_@m dazol i di
n-1-yl) - 3-phenyl - but ide OH I ONN FO 5
Prepared by the sa £t hod as that describdHin
exanpl e 1 except that (i) 2- fluoro-4-iodoaniline was
Bsephred bylthe saofe mebhazhaadesdnited in estaemple 48amatept that (R)-tert-
é@?oémbpewamle.%{ﬁ-wuetr@fy@@-%@n&y'%eawykpﬂwg}b—aﬁeﬂc acid
vaBYisbdas Pldce GFRY- teMButgRArdIhy RS- @t [2- (tetrahydro- pyran -2-
(R -tert-butoxycarbonyl am no- [ 4- et hoxy- phenyl |- acetic
5 yloxpkceihoxyl-ghesyldacetic acid. (R)-tert- Butoxycarbonylamlno {4-[4-
HBRhf @ﬁéﬁﬁ%@“@%&e%@% TR L
déscﬁ?b%fdﬂh%xé&p%%ﬁxcbbﬁthal 2((2-bromo-butoxy)-tetrahydropyran was
br onp- et hox nmet hoxy- et hane was used 1 n place o
SR Upl50 b PHE PO SRy LGB BBV TFRVE. Cbe. Nhss
( Q- d
@%%ﬁ@@%%@é %@’ﬁ%& Tdicd Iasd, ¥a6. 1509 for
10 (2Z38)FIN{OR) - 4-[4- ((R) -2, 3-Di
hydr oxy- propoxy) - phenyl ] - 2, 5- di oxo-i m dazolidi n-
1-yl}-N(2-fluoro-4-iodo-phenyl)-3-phenyl - butyramn de
OHONNN\ / O Example 54

(2S,35)-N-(2-Fluoro-4-iodo-phenyl)-2-((R)-4-{4-[2-(2-hydroxy-ethoxy)-ethoxy]-
phenyl}-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide

O\\\O
o

Prepared by the same method as described in example 48 except that (R)-tert-

15

butoxycarbonylamino-(4-{2-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-ethoxy}-
phenyl)-acetic acid was used in place of (R)-tert-butoxycarbonylamino-{4-[2-
(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid. (R)-tert-

20  Butoxycarbonylamino-(4-{2-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-ethoxy}-
phenyl)-acetic acid was prepared as described in example 48 except that 2-[2-(2-
chloro-ethoxy)-ethoxy]-tetrahydro-pyran was used in place of 2-(2-bromo-
ethoxy)-tetrahydropyran.

HRMS: Obs Mass (M+H"), 662.1158. Calcd. Mass, 662.1158 for

25 CogHzoFIN3Og™.
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OH FHOH\--C 20 Prepared by the sane nethod as
described in exanple 114 except that 2-fl uoro-

wd2000deam | i ne was used in place of PCT/EP2007/051313

2-chl oro-4-iodoaniline in step82. HRVS: Obs Mass
(MrH+), 648.0995. Cal cd. Mass, 648.1002 for
C28H28FI N30O6+ 25 LC-Ms (reverse phase HPLC, C18
col um, vvater / acetonitriElxanqﬁlacﬁsent) Rt = 3 55
m nut es, Cal cd. Mass,

MVass 648.
B\ @&mrov@o%ﬁpﬂe@g&%ﬁR@éﬂé‘éﬁz@omﬁ@wn@hox@gethoxyl

o g B AT e

resonances). | e 57 6

(2S,39)-2-{(9) (R ?’@l OXYy- pr opoxy) - phenyl

]1-2,5-di oxo-im i 0]

yI}-N—(2-fIuoro-%iogo-phgﬁ)- B hen}-l—\butyrarri de O
|'-

HONNN/ OOH o}
(2S,3S)-2-{(R) -4 )- 2, 3- Di .,

hydr oxy- propoxy) - pheriyl ] - 2, 5-di oxo-i m dazolidji n-
1-yl}-N(2-fluoro-4-iodo-phenyl)-3-phenyl - but yram de
Prepzped &y the sdarcmetiend a9 that Glesxdived i é@m;ﬁlbﬁoem@pt that (i ( ) 2-

g 25 mmol) was dissolved in rcr}\-;t hanol (10
ll“Pr@mﬂathCl@nﬁﬂerW%PS%'%B'@P@ & *%rﬁ’ﬁloéﬁ‘!“f‘teéﬁﬁé@%?u%d (ii)

G SIS 058, o 3. ALt s
wasiused in wiecet dfeR) dartibuit@d cayoaypaminor[dtetdoxyiphiedyl]- acetlc

BAPBR SH 1F DU A BT (Ble TR S50 Y cthoxy)-
pRéAANGECAdE Welbrbbllcdl £ HbECHIR if cilahipiio UsexcEethat 1-(2-

second el uted conpound was collected a oncent r at ed

bmmtaeﬂmny&r%@equy(ezsa%)waz Yses)inplace ¢ R(2-ragno-ethoxy)-
r,0X r opoxy) - phenyl ] - 2, 5- di oxo-i m dazol i di n- 1-yl

fetr,@ﬁ(yg F%'u%?o 4-i odo- phenyl) 3 phenyl - but yrani de as a

colkmr\/@sowll\n@bs(MH"g, eﬁé%oeﬂwé@ﬂmsmcemei IR

first was identical

(258 FINEQR) - 4- [ 4- ((R) 2, 3- di hydr oxy- pr opoxy)

Example 56
(2S,39)-2-{(R)-4-[4-((R)-2,3-Dihydroxy-propoxy)-phenyl]-2,5-dioxo-imidazolidin-
1-yl}-N-(2-fluoro-4-iodo-phenyl)-3-phenyl-butyramide

H
I\Q\ 0 Og-N
N{““”@‘O
N OH
o H o) \\(‘

Prepared by the same method as described in example 114 except that 2-fluoro-
4-iodoaniline was used in place of 2-chloro-4-iodoaniline in step 2.
HRMS: Obs Mass (M+H"), 648.0995. Calcd. Mass, 648.1002 for
CasHasFIN3Og™.
LC-MS (reverse phase HPLC, C18 column, water / acetonitrile gradient): R:=
3.55 minutes, Obs. Mass (M+H"), 648. Calcd. Mass, 648 for CogHosFIN3Os™.
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20
phenyl ] -2, 5-di oxo-i m dazolidin-1-yl}-N(2-fluoro-4-iod

W@2heysesy - 3- phenyl - butyram de. HRVS: Cbs MasBCT/ER146)/051313

648. 0995. Cal cd. Mass, 648.1062-for C28H28FI N306+

LCH h PL_C, , r

acel MPITURR Bar i P T E 0 T8 BRI g2 .9 = 115
Massz, (IMhHbom (S acteristid reddremceéi8 for C28H28FI N3Gs+.

' H NMR (DVBO-d6, 300 MHz) bH 10.18 (s, 1 H), 8.57 (s,

1 H, 484 (s, 1H ppm(characterlstic resonances).

WO 2007/ 096259 PCT/ EP2007/ 60 Exanpl e 58
(2S,3S)-N-(2-Fluoro-4-iodo-p yIES 2{(R) 4-[ 4- (2- hydr
(28,3 8)-Ry{@E p#y[AH(R)y2 3-Dihydroxy-propoxy)-phenyl]-2,5-dioxo-imidazolidin-1-

Y@Alm% Iaﬁr@ﬁ%%ﬁpg@ﬂi géﬁ@l”n] 8%@%@d "o Fo-~H o

5 Prepared by tlhe same nmephody as described in exanple

1 except that (i qu@ron iline was used in
pl ace of 4-Dbronpa nelli n Ho (R -Otﬁert-
but oxycar bonyl am

no- [ 4- ( 2- hydr oxy- 1F hyek wqetdyl - et hoxy) -phenyl | - acet i
c acid (prepared as scribed in exanpl e 160) was
used in place of (R)- t 10

but oxipar bonyl no (4-nme phenyl ) -aceti c aci

gogor2-{(Ri A)[4t ai3oplthjm?thPr@ﬁﬁP(Y)rQh%@ﬂﬂr%ﬁr@@XQ Hmdazohdm
hf@ ﬁ’% f O{T& @loaﬂ?ﬁe;WB h@?’]‘ﬁ H%?r%frﬁéfe ilprepared as described in

r oxXyme ace
eroémble(% I160rmg 45.26 dhompheved dlsgelvpd:iemme{mnm«amnﬂpand

e T S top i SBUES SEREBiaT stparaiian /ol Gved By atting to 50
Fo? (ﬁ?ﬁ&cﬁf cmeﬂ% KRB, Thetdtivdrit\Wasdentbvke FAYRLYZERE the residue

si s of
(Nas tB@) parifi¢dpy 3upedcibical dujddchramatdgraphy usingaa @horgel OD

el Tl alyied WiER cRIRRMIPKGE 2 OOKA kY 1P -SoRiiRng1 353k n
mettyarol I\h aéetohHfleldedost® mPhaimyke.- $h@ Redyhd BHityd %Hhﬁ')%u nd

was perfornmed as described in exanple 114 prior
pasicoilesied@ndagandestptad igrvasuo to obtain (25,35)-2-{(S)- 4 [4 ((R)-2,3-

KERSRY-ob) SR 58 BYbchn SR A o s

phsmfz%gwﬁwb?mmm)a@a@awruesa Sotidi(3& eng, @498z of hsledmpound
rst w%s |d(>a/nt|cal with (25,33)-2-{(R)-4-[4-((R)-2,3-dihydroxy-propoxy)-

phenyl]-2,5-dioxo-imidazolidin-1-yl}-N-(2-fluoro-4-iodo-phenyl)-3-phenyl-

elutgd

butyramide.
HRMS: Obs Mass (M+H"), 648.0995. Calcd. Mass, 648.1002 for
CasHasFIN3Og™.
LC-MS (reverse phase HPLC, C18 column, water / acetonitrile gradient): R:=
3.13 minutes, Obs. Mass (M+H"), 648. Calcd. Mass, 648 for CogHosFIN3Os™.
"H NMR (DMSO-ds, 300 MHz) & 10.18 (s, 1H), 8.57 (s, 1H), 4.84 (s, 1H)

ppm (characteristic resonances).
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20 butyram de in step 6. HRVG: Cbs Mass (MrHt),
648. 0991 Cal cd. Mass, 648.1002 for C28H28FI N3O6+

wEzampi@s69 25 PCT/EP2007/051313

(2S,3S)-N-(2-Fluoro-4-iodo-phenyl )-2-{(R)-4-[4-(3-neth
yl - oxet an- 3- yl met hoxy) -
phenyl ] -2, 5-di oxo-i m dazol i di n-1
-yI} 3- phenyl - butyram de GxdmpgleN&N NO F HO -~~~ |

O WO 2007/ 096259 PCT/ EP2007/ 051313 -61 Prepared
f9r$e3§>ﬂ% grEtueser4aedawiieny be ! (Fo-4eldalphdrawy éx@@é@xxrﬂ@&hyl-

ko Fphendlp oraERe AR in: tx':sx phenvibutyramide

acid was used i phkace of O
(R -tert-butoxycar i ncﬁ’{ etrahydro- pyran- 2

-yl oxy) - ethoxy] - o[@ Q

(R)-tert-Butoxycarbonylsm po- [ -(3-rreth oxetan 5
3-yl met hoxy) - phenyl | - aC®4trC>aci d was priepapned as
descri bed in exanpl e 4 except that OH

3- br ononet hyl - 3- net hyl -0xet ane was used in place of

BICTRLET e Bt Belfth 3 Bbedhcy kit s Bebpy Yy 2 uoro-

mﬁdﬁhﬂid\@f@% uséa nE)pEHmICEf gHBBromoaniline in step 2, (i) (R)-tert-

N- (2- Fl ugr o-4-i odo- phenyl ) - 2- (R)-4- 4-met hyl ¢ . ,
A HAoRaY REGe- ey Hroa- ARGy met b dinony | acbto aac
ﬂ?ré% e%g; & 8@ WedHieka Ié’%% Waa lusE4hh EJIaNe%féDRI:} t8rtF

epare by the as de cribe
bumrpd:wbéaylama@{(44rmetho(<)Rpheayh)—acbm agigldarsbem4] @iyithe diol

Eg]é;éongﬁtyc ntalrbc‘ial Xélsnféhg)WR E-a |n2)-26-1f4-{ -ﬁy(%%&)gﬂvas

hydroxymethyl-ethoxy)-phenyl]-acetylamino}-N-(2-fluoro-4-iodo-phenyl)-3-

phenyl-butyramide was temporarily protected as the bis-trimethylsilyl ether
(performed as described in example 114) prior to performing step 6, and (iv) acid
catalyzed hydrolysis of (2S,3S)-2-{(R)-2,5-dioxo-4-[4-(2-trimethylsilanyloxy-1-
trimethylsilanyloxymethyl-ethoxy)-phenyl]-imidazolidin-1-yl}-N-(2-fluoro-4-iodo-
phenyl)-3-phenyl-butyramide was performed as described in example 114 prior
to purification and isolation of (2S,3S)-N-(2-fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-
hydroxy-1-hydroxymethyl-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
butyramide in step 6.

HRMS: Obs Mass (M+H"), 648.0991 Calcd. Mass, 648.1002 for

CasHasFIN3Og™.

Example 59

(2S,35)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(3-methyl-oxetan-3-ylmethoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide

Oo%
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in place of
(R)-tert-butoxycarbonyl am no-{4-[2-(tetrahydro-pyran-2

WO ydoanyeset hoxy] - phenyl }-acetic acid. PCT/EP2007/051313

(R) -tert-Butoxycarbonyl am no-~6#- met hyl car barmoyl met hoxy

BrAHiP blaRE Relfa FEMG5° SBSERTE RBnlTRTE HebpL haserr-tere

bal%xyMOhWanilﬁ@%% n?et?%l - Gt am-3e | @Xhyo xy 6phenylé acetic acid was
t et rahydrop r an. HRVE: s Mass (M-Na+t)

eageEm p'ﬁﬁ@@ (Bister bbgt@xmrboazlapmml{m&é@yahv@o pyran -2-yloxy)-

%%&g@ﬁ%@(Egﬁagogég%ﬁFﬁto(‘%g%&b?@%'ﬁf’g i(§imetpyl pxetan-

3aftimethoxyppkegyl]-acetic acid was prepared as described in example 48
i mdazol.id or o- 4- i odo-
© AR o 4161 el TR G Biaiesvies oS 1 PlicRok AsesRyomo-
Qwo&p)et%q@ﬁgdmﬂ))pg as described in exanple 48 except
R) -t

rt- "but oxycar bonyl am
no-HRAM&2- @bSJ\ABS{W(M-d'HI)d65& 12091 Galedx{ylasht&8y130%i0st i ¢

aci ed in place of

(R -*%Y?%”Hg@?)xycar bonyl am no- {4-[ 2- (t etrahydr o- pyran-2
-yl oxy) - et hoxy] - phenyl }-acetic acid.

(R) -tert-butoxycarbonyl am _no- [4 (2-oxo0-2-pyrrolidin 10
1-yl - et hoxy) phenyl ] - acet EXample &hs prepared by a

P Ao BB A B
phen)ﬂ)‘alﬂ?dlexd iidzeplidinhay|) 3-ohémyleulyramide

-pyrrolidin-1-yl-ethanone was used in place of
i odonet hane. LC-ING Vi Ht 685/ 687. Cal cd.

Mass, 685/ 687 for %1 Exanpl e 62
dr & et@{ﬂ%@ car banoyl |

(2S,39)-2-[(R)-4- (
-fI uor o-4-i od/olﬂohenyl ) - 3-

di oxo-im dazol i di n- 1-
phenyl - butyram de O
Prepared by the same method as described in example 48 except that (R)-tert-
butoxycarbonylamino-(4-methylcarbamoylmethoxy-phenyl)-acetic acid was used
in place of (R)-tert-butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-
phenyl}-acetic acid. (R)-tert-Butoxycarbonylamino-(4-methylcarbamoylmethoxy-
phenyl)-acetic acid was prepared as described in example 48 except that 2-
chloro-N-methyl-acetamide was used in place of 2-(2-bromo-ethoxy)-
tetrahydropyran.

HRMS: Obs Mass (M+Na™), 667.0820. Calcd. Mass, 667.0824 for

CasHosFINsNaOs".
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ONNNOOI1-4 FHON_/-OH 20 HO Prepared by the
sane nethod as described in exanple 48 except that

W@ R)o7fode262 - PCT/EP2007/051313

{bis-[2-(tert-butyl-dinethyl-s2!anyl oxy)-ethyl]-am no}
-acet oxy) - phenyl ] -tert- butoxycarbonyl am no-acetic
acid was used in place of (R -tert-

but oxycar bonyl ami no- { 4- [ 2 Hxaefpletedr o- pyr an- 2-yl oxy) - e
hox L henéé acetic acid. 25
2% 30 2( 5] Bios DIoocr4-H-(2 - Pyroksi iy visstham repylle h
%‘tr R AR o B o pheny! 3 phenytbutyamide ,

descri bed in example 48 WD R?l 096259

PCT/ EP2007/ 05131 3 ce h,
N, N-bi s-[2-(tert- N N - Doxyp-ethyl]-2-c
hl or o- acet am de s used |in Bl aceof

2- (2- brono- et hoxy) H opyran. HRMS: s Mass
(MtNa+), 741.1194. . Mass, 741.1192 {or| C31
H32FI NANaO7+. 5 Exanrp e 63 (4-{(R-1-[(1

g a?rgcjzl @S/%he A metna9; Bosov dalrnbe%(réon%lg_4%_gx%eegﬂh_a? R)-tert-
QU@&?Carﬁbﬂzlé%h@[ﬁ(éfb&b}zgiﬂﬁ&%b{ﬂg@théx tk%ﬁa?ﬂ%fﬁdétic acid was

aci d” di net ester
msecprnepar:@@f ) tarebgiagcanopnyla migo-dé-$2-(tieabydio-pwan-gloxy)-

Ao EBBE i Abs e Kb hatk G a8 B8N ERTho-14- 2 0xp-2-pyrrlicin-

a I-@tW@@ phéﬁ?l]-laﬁe@é a6iel wds prepared by a method similar to that used
) -t ert-butoxycarbonyl am no-{4-[ 2-{tetrahydro- pxran 2
P

%qntbe(p)'epegﬂmﬂ (Fhhienbpyty wxpearooayamino-4-methoxyphenylglycine in

SRUTBRL sRRhiKers Bt pittad-s Y ERANE wag used i place o
foolohmtsand.5 (1) Di net hyl phosphlte (2 0 g, 18 2 mol ),
par eh and
P12t RA aBse Mess B 685 o O e M0 RBBIRET 2R
b%"ﬂ gﬁ”\; @570 Cto give a clear solution. After 1 hour

e Teaction was cooled and concentrated in vacuo
overnight to afford the crude hydroxynethyl -

Example 62
(2S,39)-2-[(R)-4-(4-{[ Bis-(2-hydroxy-ethyl)-carbamoyl]-methoxy}-phenyl)-2,5-
dioxo-imidazolidin-1-yl]-N-(2-fluoro-4-iodo-phenyl)-3-phenyl-butyramide

|\©\ o oK

Sy
F i O \\/<N _/OH

HO/\/

Prepared by the same method as described in example 48 except that (R)-[4-(2-
{bis-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-amino}-acetoxy)-phenyl]- tert-
butoxycarbonylamino-acetic acid was used in place of (R)-tert-
butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid.
(R)-[4-(2-{Bis-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-amino}-acetoxy)-phenyl]-
tert-butoxycarbonylamino-acetic acid was prepared as described in example 48
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30

phosphoni ¢ acid di nethyl ester (2.5 g). 20 (2) To a
sol ution of hydroxynet hyl - phosphoni c aci d di net hyl

w@sa0e09229 0 g, 14.5 mol) in anhydrous di chl oporEPivaTIEs1313

(50 m.) at -20 C was added pytidine (1.4 n, 16.7

%g@éﬂt |J;r1_§}I Iyg\y\@%n[% t%rrt bL{ ng rﬂgﬁ'h %Wé{ﬁge't@ f‘ gﬁr éda%etamlde

vag s edtinglagexs - g2- bﬂﬁnofethd@r)eeltréﬂiydwgyraﬂel | te WI t h a
thin layer of silijc The filt

wi thiR oO@SMa@Sa%e}é@é Rt 48 &a'%d A\Aa%ﬁ 7\ﬂdt*e1r92 for
sagyrgge_q an%JQOUS sodi um bi carbonate and dried over
Sul f The sol vents were renoved to give

trifluoro-nethanesul fonic acid
di met hoxy- phosphor yl net hyl ester an oil (2.1 g,
539 . (3) Sodium hydride EX@MPI’P3 0. 79 mol) was

_t_ )t -
gﬁdﬁox 1C J%(%S IEQ rl?g}_?)ra 4h|3(/) Poe(hyen Icarb ylg hengll propyl]-2,5
¢ioa0- m’gjaz@_hc-jm Mrghemxmemypmlc acid dlmethyl ester
PCT/ EP2007/ 051313 -64 anhﬁ)drqys di met hyl f or mam de
(2.5 nL) in an ilceBath. oT xtuvvas al lowed to
warmto roomtenpq relf ol hteaddltlon of
trifluoro- nethanesyl f aC|
di met hoxy- phosphor yfFne ester (122 ny, PGO45 mmol ) .
Stirring was conti nue erni ght at room/thri'perature
The reaction was 5 powegd into 0.2 M aqueous
hydrochloric acid (10 nL) and the m xture extracted
Wremareu oyl thacata methidteas deberiadl iexdxaawle mmemﬂmth -tert-

B oguce@é%l%hﬁm—ﬁi@%’e‘?ﬂeéx"ﬂ' %5"%0319?%%8&“ ey acRhE acid was

SR s By o)
athoxgRphgmyd)- d¢et|01@c|d1R|UB t&HaButdWsart(oMyl-&n)lnoqg{idmﬁ'ﬁﬁoxy-
H29FI N3O7 P+, fgffov'JE-' e 64

%ﬁoe%rylpefﬁ?qu% phenyﬁ ace ic aC| was prepared as
25) &13) D?mEﬂhVPbl@oélet@CtQ PHeTY bGameANBAtaforndlBERYde B72 mg,

Py
di o>8@1 |rmm@|l:)@@|d|tdeﬂwmnym}e (PrRenvky St MyNol) watsedvhined and
ac'hdea?e(ﬂo % I>’bl\t]o'é \% é@lear solutlonO Afteq_‘l hour the reaction was cooled

and concentrated in vacuo overnight to afford the crude hydroxymethyl-

phosphonic acid dimethyl ester (2.5 g).

(2) To a solution of hydroxymethyl-phosphonic acid dimethyl ester (2.0 g,
14.5 mmol) in anhydrous dichloromethane (50 mL) at -20 °C was added
pyridine (1.4 mL, 16.7 mmol) followed by trifluoromethanesulfonic anhydride
(2.7 mL, 15.9 mmol). After stirring at 0 °C for 0.5 hours, the mixture was
filtered through celite with a thin layer of silica gel. The filtrate was washed
with cold 1.0 N aqueous hydrochloric acid, water, saturated aqueous sodium
bicarbonate and dried over sodium sulfate. The solvents were removed to
give trifluoro-methanesulfonic acid dimethoxy-phosphorylmethyl ester as an
oil (2.1 g, 53%).

(3) Sodium hydride (18.9 mg, 0.79 mmol) was added to (R)-tert-
butoxycarbonylamino-(4-hydroxy-phenyl)-acetic acid (100 mg, 0.37 mmol) in
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OH To a solution of (4-{(R-1-[(1
S, 2S)-1-(2-fl uoro-4-iodo-phenyl car banoyl ) - 2- phenyl -

w@e@pphd2s®, 5- di oxo-i m dazol i di n-4-yl }- phenoxynettgbPoopbsi3i3

osphonic acid dinethyl esterof{prepared as descri bed

Cﬁg@#&ﬁ eé}(]% gﬁmﬁ &aérmgiﬁ” Olérplc%ooath The mixture was

br CHM@WeUrtBtWa/rhStd @ven (dmperamtre fallc&ﬁecﬂfﬁ?hhe aadutubacuﬂtnﬂuoro-
tenperature. After 4 hours, the reaction

coribeinapgsdipnie agiddimethnxy- WQW@W'W@W'@&i%r 122 ng,)0.45 mmol).
;ih;SetPFl f(?g'\/\f{%i(s@n%ﬂ %qldvgﬁmé‘ﬁ’tr & rbbh histrafife dhe%ebQion was

S, laﬁ)u;&els (e 0. 21 6f agdeosdoygybelmyic aciob(tOyrh). } 2rg tremyrixtpreo
Siy_dgk‘@iﬁi’cl?ﬁdd‘él%leitwl Regtaier ThREREBIRRY RYIrgCtsNEE BrGRhed with

ac 's‘étdr@ﬂed@cgllj%@ sodtomtiiMrboRaR, bWﬁé%n@Mﬁ@@ @ver sodlum sulfate.

668. 0453. MhsS, 668. 0454 for C26H25FI NBG7P
VIO EAGDDI a8 Pt hPGDIVEPED 0 AV 2arB batoxy 65 bExstiaptino 663) 4-

2S5,.39): N (2: F 4-1 oda- phenyl ) - 2- R--' | .-
2. SomeRe RS M W iali (L ARGaSR Vg
N HRMSN Bbsl RasS (ALeppreyd. #366. heaRaTKIaZE! 69610287 for
described in exanple 48 except that (R)-2-tert-

but@eeiledNefdsf ani no- 3- met hyl -butyric acid was used in
pl ace of (R)-tert-

but oxycar bonyl am no-{4-[ 2- (t etrahydro- pyran-2-yl oxy)-e
thoxy] phenyl} acetic aci Exarpple:640bs. Mass ( MrH+),

Mass, 524.0841 for 10 C22H24F| N303+.
@xgll?ﬁﬂe[ 68, 28 2 Fluoro-4-iodo-phenylcarbamoyl)-2-phenyl-propyl]-2,5-

&1%2 @d%o[l ém(f'yf'})/ﬁeﬁ&?(gﬁ%é hﬂﬁgﬁyéaho%éagboxo [
|Nodo ph'e:nl)ill)OS K@\but;@anﬂde isomer 1 OH ONN

OH

To a solution of (4-{(R)-1-[(1S,25)-1-(2-fluoro-4-iodo-phenylcarbamoyl)-2-phenyl-
propyl]-2,5-dioxo-imidazolidin-4-yl}-phenoxymethyl)-phosphonic acid dimethyl
ester (prepared as described in example 63) (79 mg, 0.11 mmol) in
dichloromethane (2.0 mL) was added bromotrimethylsilane (0.12 mL, 0.88 mmol)
at room temperature. After 4 hours, the reaction was concentrated in vacuo and
diluted with water (5 mL). The precipitated solids were filtered and dried to give
(4-{(R)-1-[(1S,25)-1-(2-fluoro-4-iodo-phenylcarbamoyl)-2-phenyl-propyl]-2,5-
dioxo-imidazolidin-4-yl}-phenoxymethyl)-phosphonic acid (51 mg, 68%).

HRMS: Obs. Mass (M+H"), 668.0453. Calcd. Mass, 668.0454 for

CasHasFIN3O7P™.
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15 Prepared by the sanme nethod as described in exanple
48 except that tert- butoxycarbonyl am

wWoeeof49yT| opr opyl - phenyl ) -acetic aci d was useRCT/RP2007/051313

pl ace of (R)-tert-butoxycarbenyl am
no-{4-[2-(tetrahydro-pyran-2-yl oxy) - et hoxy] - phenyl } -
acetic acid.

tert But oxycar bonyl am no- (Eé(ampllecaﬁ opyI phenyl ) -acetic
ared as fol

b°-\°0§§ é‘bf?oﬁiﬂ%%ﬁzlﬁﬂamw (282(61 ﬁlglsogrqpyl Arfosipxagmidazolidin-1-

di chl oronet hane (2.5 nm-) and
? ea[’?rl(]eé(g[ﬁﬁjvi ltuF}l ?wdrr%t hyl silyl cyani de (756 ngy, 7.394

mrol ) and 5 crystal s |of _gzinc |o@ and heated to 40 C

for 15 minutes. The rionom u s t hen

concentrated in vacuo. R3 |\l on entrat ed orange
i h

solution from (i) was trkeatgd N amonia in
met hanol (7.1 nL, 14.22 Frve S heat ed in a seal ed
tube under argon at 40 C 20 h. The sol ut| on was
concentrated to a yell ow re%idue (1.08

PR e %H%E’?é,ﬂf@d%’ééé%%@fqﬁﬁ %J%@rle%[é REEph it (R)-2 ot

bltoxi&ar®Bnylammho- m@tHW@Uﬁﬁloadmd%stfe@ifmfplébe dh@R)-tert-

sol ution was concentrated to a
BRioxySaRANEIRYNIBO{4- [%ﬁ@trﬂhvﬂn@c@ﬁrawa MI%Mh@mﬂxvhp%@nyl} -acetic acid.

u u ) .
5 %?@I‘h@B?'ggaagéMfro <2:ﬁ:3(|) ¢ @H%d os\g/eg24 88%%\?(
aquends:FBNeDsm hydroxide (2.1 nL, 2.1 mmol), water
(2.14 nmL) and p-dioxane (7.1 nL) and cooled in an ice
bath. To this m xture was added
di -tert-butyldi carbonate Eghpe 66- 002 mol) and the
m xture stirred and allowed to warmto anbient
(MS& at[ér (¢-Cydopaphl- pFr&reyI)saJSudibmriMZObdmehyﬂdv & fluoro-4-

| 0 25 nL
(er e Bt BlRRTH b AER. BaMBrds ) and back |

extracted with saturated aqyeOHs SOdI um bi car bonat e

(25 nmL). The corrbl québus Na e were acidified
to pH 2-3 with 1.5 esps p-hyd] ogen
sul fate and extracte vv| h gt hyll ace te x 50 niL).

The conbi ned organicF - {ere dried over sodium

sulfate, filtered and entrated in vacuo to 15 give
tert - but oxycar bonyl am no#(4- cycl opr opyl - phenyl ) - acetic

BEpast Dy T saiccgbiiast SpgPogiRam S anaa HRKaER! Hish dort
? ﬂoﬁfc%bggylfalmdno 4- cIo palh ghem/l gce%% ﬁ.g:/ld was l}J/sed in dplace of
(r tersblptaxmaafbobylammo {4 [2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-
acetic acid. tert-Butoxycarbonylamino-(4-cyclopropyl-phenyl)-acetic acid was
prepared as follows:
(i) p-Cyclopropylbenzaldehyde (840 mg, 5.68 mmol) was dissolved in dry
dichloromethane (2.5 mL) and treated with trimethylsilyl cyanide (756 mg,
7.394 mmol) and 5 crystals of zinc iodide and heated to 40 °C for 15 minutes.
The reaction mixture was then concentrated in vacuo.
(i) The concentrated orange solution from (i) was treated with 7N ammonia
in methanol (7.1 mL, 14.22 mmol) and heated in a sealed tube under argon at

40 °C for 20 h. The solution was concentrated to a yellow residue (1.08 g).
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20 chromat ography over silica gel gradient eluted from
5to 20 %v/vethyl acetate in hexanes. Fractions

wa@onvadazsng the faster novi ng conponent were cedT/EBR106T051313
and concentrated in vacuo. The-residue was

3ﬁ| F’gr‘iég&?g;vz Aeoé@?é Prg QW’% {ﬂcl’\f&iz“ﬁge M HGlaq (4.18 mL, 25.08
m dazol)i gid Redteydt 180(-2-fok Bar. 0T Ke solution was concentrated to a
i odo- phen l) - 3- pheg%y -abut yram de, isomer 1. 25

Ch/Ol88 0%@@ Img golg angiitaied W§§0n5©@tr@t§§8\|$@H (aq) tO PH
Cc2 6259 PCT/ EP2007/ 051313
C28 0138 d glimiPre MR AR 89

( 23:\6?héfe§sﬂ(|$)e foipyedsopisoplybe i NAGuaRLS:stctur fydfakice
_ 2. - _ .

2 A dombn ermmal. Wk 2 b i) ancter i @7 bme) Andgoqled in an

N N:éb ath. FTéhiR %.ﬂﬁ?@@\fa@%@éd%ﬁe%ﬁyl%h%a@é (661 mg, 3.002

descri ed I n exa The di ast ereoners
( §$nms) -anqg tdne(mkxnyrel shipieoignd alfesvsd jo- @aBn dio axdniemti teapeirature
WP 200: (919 Foluen 2ASGREBREARS 4o RIRYRR SRty Pastiuid wit

Veneats e ey ?dN&’éfnecP\Wlftﬁ mﬁétﬁgmﬁ@w (PYe5 L) hedbaek extracted with
gr adi ent eIu ed from5 to 2 %v/vethgllve_lracetate in 10

hemﬁereted:aqmowd:@mtmcafbﬁgataw@%mb hensoMmipgned aqueous

COTRAS o U558 LSO, | SHEILE, BRI IR
| moddfate and exttagted-With ehlyl acstate(3 ©80- rnlb)enwe eSmpheydrganic

- butxér am de, isonmer 2. HRVS:. Qbs Mass H+) ,
50@Xa0IE Werg died Ruaissodion e, f @eregzgnd.pgecent[atgd in vacuo to

o R R sty BPRRYB Y A5 P (70 o
n- B-1yYoyieNd) 2- f | uor o- 4-i odo-
phenyl ) - 3- phenyl -butyramde OH ONNNO
The diastereomers of (2S,3S)-2-[4-(4-cyclopropyl-phenyl)-2,5-dioxo-imidazolidin-
1-yl]-N-(2-fluoro-4-iodo-phenyl)-3-phenyl-butyramide were separated by
chromatography over silica gel gradient eluted from 5 to 20 % v/v ethyl acetate in
hexanes. Fractions containing the faster moving component were collected and
concentrated in vacuo. The residue was precipitated from ether/hexanes to give
(2S,35)-2-[4-(4-cyclopropyl-phenyl)-2,5-dioxo-imidazolidin-1-yl]- N-(2-fluoro-4-
iodo-phenyl)-3-phenyl-butyramide, isomer 1.
HRMS: Obs Mass (M+H"), 598.0998. Calcd. Mass, 598.0998 for
CosHosFIN3O3™.
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F HO 20 Prepared by the sane nethod as described in
exanpl e 48 except that (R)-tert-

wheiexysy bonyl am no- cycl ohexyl -acetic aci d WaBCT/ERZH0T/051313

pl ace of (R)-tert- - 67 -

but oxycar bonyl am no-{4-[ 2- (tetrahydro-pyran-2-yl oxy)-e

t hoxy] - phenyl } -acetic acid. HRVE: Cbs Mass (MrHt)

564.1156. Cal cd. Mass, 564£xhhyglef6r C25H28FI N303+ WD
2007/.096259 PCT/ EP2007/ 051313 . - 68 Exa

(2538 BP-(P) 4~ #1%@r@pvlo%ewﬁe%§rql0@ {rﬂld?@l(@nﬁeyliré\h(@sﬂuoro-

Hl'&? ‘éf‘eﬁ}t’ %l Bheﬂ‘y?gﬁa]ﬁ b%trfj%(am de, diastereoner 1

OH O ~NFHO¥®B0. 5 Prer{%{ by the sane nethod as
descri bed in exanpl exqy pt 2-f1 uoro-

4-iodoaniline was u g 7 of brorQani line in
step 2, (ii) tert- b toxycarbonlam

no-[ 4- ( 2- net hanesul f &n sth™ ) -‘phenyl ] -acetic acid
(prepared as described bgl ow) was used in place of

(R -tert-butyl oxycarbon

EloseP B kR e ShEbates Pt e e 1o

$h§@i@ét@re*o|ﬁﬁar§IONZSB@)IEEMS(@éyCIopropyI -phenyl)-2,5-dioxo-imidazolidin-
N- (2-f 1 uoro-4-iodo- pheny

ﬁva](/ﬁ- Ma@rédeﬂpmmnyat%pmnxﬂwwmée wesr 5RRAIARAAY o
. . _ f
e ey
pex%rmmgﬁausaam@clzaéntﬁtnlnl@dm slGWec md:vmg edmge?emdw@re collected and
on Xl ae a noarti e
SRR IO AP OGN (45 ) 25 T GO OPH AT B 5-cioxo-
ifBalblldhh- 15N NE@- ﬁ%%%o\é@tﬁearﬁﬁ@%ﬁéﬁﬁ-&R?ramlde, isomer 2.

concentrated I n vacuo
( 2$1RES: NObg Maasoi\b+-H*)i 588.09RdNn Bl -Nasg, 59820984 feanes

ul f onyl - 1) -

phe(‘ﬁ)%‘?%]%-':g',{lg@di' ox0-i m dazol i di n-1-yl } - 3- phenyl - but yr am
de, diastereoner 1. 20 Preparation of

tert-but oxycar bonyl am no- [Ep@(z nmet hanesul f onyl - et hyl ) -
phenyl ]- acetic acid: (1) mplei68 ure of

P25 e W A 2 GRAG A - - E: Pt

6hédymetd1wn§rrbu Yaviidedi ne (29 mg, 0.24 nmmol) in
di oxane/ wat er (g 1, 12 ) vvas added di -tert-butyl

Bi carbonate (1.1 g, \2@\ 0

Prepared by the same method as described in example 48 except that (R)-tert-

butoxycarbonylamino-cyclohexyl-acetic acid was used in place of (R)-tert-

butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid.
HRMS: Obs Mass (M+H"), 564.1156. Calcd. Mass, 564.1154 for
CasHosFIN3O3™.
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25 mvol ) and the resulting solution was allowed to
stir for 3 hours. The reaction was diluted with ethyl

waewrares{ 50 m ), washed with 0.2 N agueous  PCT/EP2007/051313

hydrochloric acid (10 nmL), water (20 niL), brine and

the organic | ayer was dried over sodium sulfate and

filtered. The solvent was renoved in vacuo to give

(4- brono-phenyl ) - tert - buBxayselednyl am no-acetic aC| d
1009 WD 2007/ 096259 PCT/ EP2007/ 051313

(2536 KNS Rilogprerios-Rhany Dtar 4oy amsdhiy 1o TnB v by henyl-

I
R Pgh e s TR S ot R ioE Hirereamer 1
pot assi um hydrog 60 ny, 2.6 mol)
2.4 mol ) and
stirring conti nuedhg i et emer 2t eofor 6 hours.
5 The reacti on was ourHed wat er’ (50 zp and
extracted with ethy s (2 x 60 nL).\The organic
extracts were washed water (2 x 20 nL), brine,
dried over sodiumsultate and filtered through a

Ry i sSPhelatnok s Sbsiitts L Branidd SHkBELRR (8 fuoro-
gg?%o%rgmnzd;fvaggfgbem |acet sfra-bliheanies bmybmur)cmac etic

Pytopy erreOopKIaAYNG-I4- i@fﬂ%h%&%f&nwbﬂwﬁrﬁhﬁwﬂc@qﬂ@ agld (prepared

306 oo rsoadin DR P (RIS B o

n@tﬁ@xyphenylghtcuianlnmiels ghiane |d|)2§ﬂpeérgcr|t®@I ﬂmxtj‘kﬂwr@mdtography was

i erpl W%sd'ﬁitﬁre%a@sqéggg% N rie8 Aiggopheny)-2-{4-
%F’% ﬁwethaﬁ‘%uﬁfbﬁﬂaéthglﬁjgﬁggg;:»@E]ﬂelj)ox%%%foh(jﬁm Wﬁo? gaﬂenyl

and tri-o-tol 217 15
balryearatdidmfteirm;rioen‘rilng(sheg ¢ oBuperuertticaV uidi Qiﬂﬂ@maﬂdmaphy

5 Salien W oot 3S el b iy A Rd3 R Eafodh dioxice

Q?i 0@ béﬂhﬁ@%oeddlﬁr@@ffeﬁmﬂQS@@et?@%Vh‘éc@thnI@@Eﬂé’d at 2
hexane to af

trM mirpide oﬂﬂ@afrrs)toeiyleejrﬁmqmct Ve CollegieH andseancentyated in vacuo

ﬁ&ﬁtﬂﬂﬁ@ég %%é -&-#@o\%—%ﬂgﬁg @ﬁnébgﬁ ﬁlr [4(-(]2 %e%ane%@fonﬁoethyl

pﬁ@mwpgtsoenyssz@rdnmbmmnnz[}% bh&)yl%utyramlde diastereomer 1.
met hanesul f onyl -vi nyl ) - phenyl ] -acetic acid benzyl

ester (1.1 g, 2.5 nml) in nethanol/ethyl acetate
PoRaraoh O Lo B oR B 2R3 MOl othy)-pheny -
abehcadide or gani c sol ution was exchanged for hydrogen
LTS o8 eLHiETERe CaBERPLF - FHETG SR h T RN,
jlén‘nﬁr?e’ ?M h_ Q}Jg'FnrﬁoBaﬂ-)g&fmé'?ﬁillbhf?n%%ZHdﬁ@r(Q@rﬂﬁgﬁ a.04 mmol)

acuo to give tert-but oxycarbonyl a
|n dloxane/water (2:1, 12 mL) was added di-tert-butyl dlcarbonate (1.1 9,5.0

mmol) and the resulting solution was allowed to stir for 3 hours. The reaction
was diluted with ethyl acetate (50 ml), washed with 0.2 N aqueous hydrochloric
acid (10 mL), water (20 mL), brine and the organic layer was dried over sodium
sulfate and filtered. The solvent was removed in vacuo to give (4-bromo-phenyl)-
tert-butoxycarbonylamino-acetic acid (780mg, 100%)
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nmet hanesul f onyl - et hyl ) - phenyl ] -acetic acid (800 ng,
94% . HRVS: (Cbs Mass (MrHt+), 664.0778. Cal cd. Mass,

w®eh70%230 f or C28H28FI N30Gb6S+. 30 1H NVR ( DVETEP2080D051313

MHz) bH 10.11 (s, 1 H), 8.56-6%; 1 H), 5.02 (d, J=

2 Q%%E%@gfph% )36 hrbSsse oAbt Gk drg 2.4 mmo)

wasidgdIvEd in N,N-dimethylformamide (15 mL) and to thls was added

(2S, 3S) - N-é{Z Fl uor o- 4- i ado- phenyl) - g net hanes .
gpqeéﬁlwm By PRebgnate (260 mg, 2.6 mmol fol owed by benzyl bromide

| < v)l- 3= -
LS A O o oo
fbs ceadirnh was prargd iatd@ardBPMIL arid ekteacted oviith ahyllt zmiatate (2 x
R e BB tero weaPaa St 5T (% SRS, bie, ariec
f
BV&”é/ddiur% déégfgfeﬁ%&am@ﬂemﬂﬁowh é’l!%ylef gt ?”j?% %_eg:wé litat®was

di oxo-1m in-1-yl}-3- "phen ,
0o restrdradesnigT vacuolandHReS:esthue dviistalliziifrom 106% b&@eme to give (4-

E{al Cdpb'vas ST g ﬁ%&g%q%)r@m%g%nggmc%@ﬁzyl gcgelw%go mg, 50%).
, (4BESbphehytert b‘bt&?ycé@bon%llamlhb -dcdtie acld benBRM@ster (1.5 g,

char acteri stl C resonances% le 71

23n8w)), IKPE(tQYIG\ﬂm'HSlJu‘@ﬂ@MO d§o4@1@ﬁ3ﬂ|)) palladipm(4) aeetate (80 mg,

Al L] o
T g, B BLULBIERNE 217 ma. 20 molecy apd tethwlaming (2041, 14.3
l'rimé]b Ve bbmr@d:ln(ﬁcblorﬁﬁllé’(’es)ﬁﬂ_eddégaﬁsbd araneflorédést 8 hours.
as described in exanple 48 except that

2,6 _
AReligontpal AckuBul ScPrRIS (EQ mis i mal%b] apd tsp-blyiphosphine (217
ﬁ1 Rl /@ WQ%OQ(HHéd 98d réiidd Lantddkut &ldright. The reaction was

oxycar
coolpd; $Avemit rlamoyedtlh oaglo phdrili¢ Fesided wasauiridiedds used

IC:Hromatography over silica gel gradient eluted from 20 to 90% v/v ethyl acetate

in hexane to afford tert-butoxycarbonylamino-[4-((E)-2-methanesulfonyl-vinyl)-
phenyl]-acetic acid benzyl ester (1.2 g, 75%).
(4) A hydrogenation vessel containing fert-butoxycarbonylamino-[4-((E)-2-
methanesulfonyl-vinyl)-phenyl]-acetic acid benzyl ester (1.1 g, 2.5 mmol) in
methanol/ethyl acetate (3:1, 50 ml) was purged with nitrogen and 10% palladium
on carbon (200 mg) added. The atmosphere above the organic solution was
exchanged for hydrogen and the reaction mixture stirred vigorously for 3 hours at
ambient temperature. The reaction mixture was filtered through a pad of Celite
and concentrated in vacuo to give tert-butoxycarbonylamino-[4-(2-
methanesulfonyl-ethyl)-phenyl]-acetic acid (800 mg, 94%).

HRMS: Obs Mass (M+H"), 664.0778. Calcd. Mass, 664.0773 for
CasH2sFIN3OsS™.

"H NMR (DMSO-ds, 300 MHz) &1 10.11 (s, 1H), 8.56 (s, 1H), 5.02 (d, J=11.7

Hz, 1H), 4.41 (s, 1H).ppm (characteristic resonances).
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pl ace of
(R)-tert-butoxycarbonyl am no-{4-[2-(tetrahydro-pyran-2

WO ydoanyeset hoxy] - phenyl }-acetic acid. PCT/EP2007/051313

(R)-tert-But oxycarbonyl am no-[d- ( 2- met hoxy- et hoxy) 25
phenyl ] -acetic acid was prepared as described in

exanpl e 48 except that 1- brono-2-nethoxyet hane was

used in place of 2-(2-bromBxamipiexs0 - tetrahydropyran

WO 2007/ 096259 PCT/ EP2007/ 051313 -71

- Bi9) -N-6561ugosd-iodatrieny ees - [%%W@yquwfonyl ethyl ‘phenyl}

FER IS BCRIPATRL 0 Ruyramide, dgsiprpamer2 1

et hoxy) - phenyl ] -12, 5adi oxo0- Oi dazol i di
nlyI}SthlopheI-roﬁ’ ani OH ONNNO F
H \ Prepared by t\g 2 d r(Dbed in
exanpl e 48 except that Hi) st $=6Y med as
descri bed bel ow and" (; OBenzotriazol -1-y1-N, N, N , N
10 bi s(tetranethyl ene] uroni um hexaf | urorophosphate was

used as the coupling eagent in place of

PR Betal) bR AL L ATEA b g0 T pounc

abs (cS)Ieé’teU%fﬁd-éuﬁdé}W@wcbmnzdo@@ﬂtﬁ@b&lhWES}?&)W%E-)F‘Iuoro 4-jodo-
pr opi oni ¢ ac

phenyibed444+( 8%@%@%%‘“{%@%@) pfgergg] #rroAlipxo-inidagolidin-1-yl}-3-
Pféh W@%ﬁﬁ?g@?ﬁeo@& was sl owmy added phosphorus

mol ) under an atnosphere

of I-¢IRM81| Obsdtass (MeHT)i 864107 68aLatd.rMask, fodd.@77hfour S

-10 renoval of the solvent and the excess
rea@%ﬁﬁs%y%gar evaporator, ice water was added.
The gmyg.ure was extracted with dichl oronet hane and

the organic | ayer washed with 1 M aqueous citric acid,

20 b NKIE (BHSGr b RO 9018 (163 Bialse 114 88 (5. 1)
and,%@%&gf%oquﬁé?@ HS”p { racterlsnlc resoxgrqg:ess).v\ere

[(S)-1-(2- fI uor o- 4-i odo- phenyl car banoyl ) - 2-
t hi ophen-2-yl -ethyl]-carbam c acid tert-butyl ester as
a yellow viscous oil for UE@mple the next step (1.52

Bs,38YIn-(2,6-Difluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-
2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide

H
| Fo OsN
N«“””@‘O
: :N
F H 0 \\\

Prepared by the same method as described in example 48 except that (i) 2,6-

difluoro-4-iodoaniline was used in place of 2-fluoro-4-iodoaniline, and (ii) (R)-tert-
butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid was used in
place of (R)-tert-butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-
phenyl}-acetic acid. (R)-tert-Butoxycarbonylamino-[4-(2-methoxy-ethoxy)-
phenyl]-acetic acid was prepared as described in example 48 except that 1-
bromo-2-methoxyethane was used in place of 2-(2-bromo-ethoxy)-
tetrahydropyran.
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LC-MS: Cbs Mass (MtH+), 491. Cal cd. Mass, 491 for
C18H20OFI N2@3S+. 25 LC-Ms: (Cbs Mass (MrH+), 610;

w@2adocdoe2bbss, 610 for C24H22FI N3OGBS+. WD 2007/ POBRBS07/051313

PCT/ EP2007/ 051313 -72 Exanpl-€173

()l Spad g8 YokoNcidod s bl 65 Ry

et oM ARyt ] - 2, 5- di oxo i m dazolidin-1-yl}-propi onam
ide OH ONNNO FHOOH 5 Br Prepared by the

sanme nmethod as described in exanple 72 except that

(S)-3-(5- Ex

brono-t hi ophen-2-yl)-2-tert abd?oxycar bonyl am no- propi o
cNe(QH%:IummMmﬁﬂphenypoe{(:lﬁ) #f[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-

{ r bonyl am no- 3-.t hi ophen- 2-yl - propi on
it zaliin - B3P AE B OB TRREES Mo 6b8: oarea.
Mass, 688 for C2|4H2| Br FI N3gbS+#y 10 Exanple 74

(9)-2-{(R-4-[4- , 30Di Moxy poxy) phenyl ] -2,
5- di oxo-im dazol i

N-(2-fl uoro-4-iodo- he l) 3t proplonamd
e OHI ON™H NNO ~-C 815 gpared by
the sane nethod as de bed in exanpl e 11 except

that (i) step 1 was p r ormed as described in exanple

ﬁ?ﬁ?d ﬁk/i th ?F@ﬁ‘%@@ﬂé%ﬁ% rﬁdrecc)jnlnuexample 48 except that (i) step 1

Wasqtfelrﬁmlrmedmmﬁwbed\meaed (s Otlien zotrtagoll-i nd- ¥, AANENT-
n place of O benzo

P@ftPHﬁﬁﬁﬁ X'%’F‘%QHFQHWM'PWVB%B%?%&Y% $pdsag Hhescoupling

reagent in place of O-benzotriazol-1-yl-N,N,N’,N-tetramethyluronium
hexaflurorophosphate in step 4.
Step 1: To a solution of (S)-2-tert-butoxycarbonylamino-3-thiophen-2-yl-
propionic acid (1.1 g, 4.06 mmol) and 2-fluoro-4-iodoaniline (800 mg, 3.38 mmol)
in pyridine (15 mL) at -10 °C was slowly added phosphorus oxychloride (0.35 mL,
3.72 mmol) under an atmosphere of dry nitrogen. The mixture was stirred for 2
hours at -10 °C. After removal of the solvent and the excess reagent by rotary
evaporator, ice water was added. The mixture was extracted with
dichloromethane and the organic layer washed with 1 M aqueous citric acid,
brine, saturated aqueous sodium carbonate, brine and dried over sodium sulfate.
The solvents were removed to give [(S)-1-(2-fluoro-4-iodo-phenylcarbamoyl)-2-
thiophen-2-yl-ethyl]-carbamic acid fert-butyl ester as a yellow viscous oil for use
in the next step (1.52 g, 92%).

LC-MS: Obs Mass (M+H"), 491. Calcd. Mass, 491 for CigH20FIN2O3S™.

LC-MS: Obs Mass (M+H"), 610; Calcd. Mass, 610 for CasH22FIN3;O5S™.
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20 LG Ms: (bs Mass (MrH+), 640; Cal cd. Mass, 640 for
C25H24FI N306S+. WD 2007/ 096259 PCT/ EP2007/ 051313 -73

wWEX@MPH@ST 5 PCT/EP2007/051313

(S)-3-(5-Brono-thi ophen-2-yl )}92-{(R)-4-[4-((R) -2, 3-di
hydr oxy- pr opoxy) - phenyl ] -

2, 5-di oxo-imdazolidin-1-yl}-N(2-fl uoro-4-iodo-phenyl
)-propionamide OH ON NENa@uﬂd73-| ~-C FOH S5 Br
Prepared by the sane neth as described in exanpl

) L% ElambrRiRPhem B b e 13- Tunges nesd-shasu) 2sl (HEda AT Bewdroxy-
7
kKR BRE 2 2B deoRERE LY A fdBlondmide

hexaf | ur or ophosphat g was u ﬁs the coupl i ng reagent
in place of Oben Q%’ N

t et ranet hyl ur oni ums 3

LC-Ms: Cbs Mass (M

C25H23Br FI N3OS+, Exagried OH
(S)-N-(2-Fluoro-4- iod\enyl) 2-{(R)-4-[4-(2-hydroxy-
et hoxy) - phenyl | - 2, 5- dj 6x0 15

i mdazolidin-1-yl}- SBrSyrl di n- 2-yl - propi onam de |

B vh el Fiesaieh g sarsormintue .
bmrnehrubph@'rmar)bplwbamumey&amaydhmm;;rﬂopmrwaoud|vcasaua;@tj in
i (e e B gnra R RIS oA AP P Y- N AR iSRG psten 1
- VIR osqviasd ?V"g d>2%8§t &Paldd ANEs$, 698 B €413/ BASINOsS™.

perfornmed as desc bel ow.

gpt@te in step 4.
sHls for

Example 74
(S)-2-{(R)-4-[4-((R)-2,3-Dihydroxy-propoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl} -
N-(2-fluoro-4-iodo-phenyl)-3-thiophen-2-yl-propionamide

Q OH
ol

\\S OH

Prepared by the same method as described in example 114 except that (i) step 1
was performed as described in example 72 and (ii) O-benzotriazol-1-yl-
N,N,N’,N-bis(tetramethylene)uronium hexaflurorophosphate was used as the
coupling reagent in place of O-benzotriazol-1-yl-N,N,N’,N-tetramethyluronium
hexaflurorophosphate in step 4.

LC-MS: Obs Mass (M+H"), 640; Calcd. Mass, 640 for CasH24FIN3;OsS™.
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Step 3: To a solution of
(S)-[1-(2-fluoro-4-iodo-phenyl car banoyl ) -2-pyridin-2-y

wo 20080992594 - carbami ¢ acid tert-butyl ester (1.2PQI/ER2047051313

mmol ) in dichloromethane (5 nt73) at 0 C was added
trifluoroacetic acid (5 m-) and the m xture stirred
at 0 Cfor 1 hour. The reaction m xture was
concentrat ed in vacuo and Bxaenplesi3iue 25 suspended in
ce cold water. The aqueous suspensi on was neutrali zed

(5 EO oA SPeiR SUE. i ok U Bon b oD CRioBRFYobneny
R EJBBEIANST ST AGRAR Ak RO pronnirics)

The conbi ned orga extractddwere dried over sodium
sul fate, flltercnce t AN vacuo. The

residue was puri (pilica

a
\ (4 O
gel gradient el ute fHom OO% hexane up—0 100% et hyl

acetate in 40 ninuf es/<Eoncentration of t
containing fracti ons\6_gave
(S)-2-am no-N-(2-fl yoro-4-iodo-phenyl) - 3pyr|d|n2yl

propi onam de as a @él | ow solid (806 ng, 85%. LC M5

%i%@%@ﬁhﬁ%@ o%éa%a %ﬁ%%%ggmc%cegt that i) step 1

Was periedfetias dmlﬁ%ammgﬁmme 18 aﬁman)ooeoemmnazm 1-yl-

éf/%{(gy'}w Ztﬁglg%%rﬁet% Sl(yj)%glu exafldrggphos[pha e wa sgé%fs the

L
SIS ki 8 syt A oram sl

h@)afmx(JMbaphate4nus¢ep)4pheny|) 2- {(R) 4-[ 4- ( 2- hydr oxy-

o TS 5 b s Vit iaZaBi aiod Yrso 85 Gest By INGP:S”

Opl onani de (prepared as described in exanple 76) (50
ng, 0.083 mmol) in dichloronethane (4 nL.) was added
3-chl oroperbenzoic acid (Example ¢y, 0.12 mol) and

[N R T Prev BB RE iz VAR A FERb a2 8-dioxo-
phitakolRtinayy EBromeatregryephopionamids | i ca gel gradi ent
eluted from 100% di chl or onet h ne up to 10% et hanol /

90% di chl or onet hl n
f?\ o\\\
OH

Prepared by the same method as described in example 43 except that (i) (S)-2-

hg product

tert-butoxycarbonylamino-3-pyridin-2-yl-propionic acid was used in place of (S)-
2-(9H-fluoren-9-ylmethoxycarbonylamino)-3-naphthalen-2-yl-propionic acid in
step 1 and (ii) step 3 was performed as described below.

Step 3: To a solution of (S)-[1-(2-fluoro-4-iodo-phenylcarbamoyl)-2-pyridin-2-yl-
ethyl]-carbamic acid tert-butyl ester (1.2 g, 2.47 mmol) in dichloromethane (5 mL)
at 0 °C was added trifluoroacetic acid (5 mL) and the mixture stirred at 0 °C for 1
hour. The reaction mixture was concentrated in vacuo and the residue
suspended in ice cold water. The aqueous suspension was neutralized with
saturated aqueous sodium carbonate solution to basic then extracted with



Concentration of the product containing fractions gave
(S)-N-(2-fluoro-4-iodo-

w@b@nphps®- { (R) - 4- [ 4- (2- hydr oxy- et hoxy) - phenyl PEREB20d7/051313
xo-imdazolidin-1-yl}-3-(1- -74-

(i etdie ek th g, NRTLFRfRa bbb o gelivefied over
§6d4uﬁ0$ul@éHHfé‘FéMﬁEtonM@1t2&l@@hﬁ%2§8 The residue was purified by
PCT/ EP2007/ 051313 - 75 Exa

erePmatpgRRNy-quer S(liRg-ag! Qfaﬂ'wcﬁ'%@ﬁ B8Ry bexnis vp 12,100%
ate'in [ niration of the oduct contalnln ractions
w&gﬁ){ ténodﬁéﬁ{oﬁ h(%e;nogﬁc)b g pyr 55 |J z%"n e

5  Gave GBMNRldmin® Ok2-flkoke-Dibdo- pﬁenN)-B rﬁmeiu&@gdi—pb(yplbhamlde as a
S met as described in exanple 114 except that
&F"%?%'HQ%%P V\ggé’ )Jperformed as described in exanpl e
K|6 L&sLpg @osCRnQ%‘gl\gLH*)aé@b AEd. Mass, 386 for Ci4H13FIN;O".

N -bi s(tetranethyl ene)uroni um
heﬂe(f M oQiqSH‘daméMeHV\hﬁwsééala@ Vaes, G5uior iCasH By .
in place of O benzotriazol-1-yl-N NN ,6N
t et ramet hyl ur oni um 10 hexaf | urorophosphat e in step 4.
10 LcMs: Obs Mass (M+H+) 635 Cal cd, Mass, 635 for

C26H25FI N4Cs +. mpl e 7&xample 7
é%%i%ﬁuﬁeﬁ@{fdo pgé?@kﬁ gmyhgina-gzﬁ@@%@:&tﬁb%-.amwy,s-dioxo-
gﬁl\ﬂiaﬁl}grﬁw} _af(cﬂex& myridim-@pyl ppaopiiatear@del | O N N N O

15 To a solution of (S)-N-(2-fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-pyridin-2-yl-propionamide (prepared as
described in example 76) (50 mg, 0.083 mmol) in dichloromethane (4 mL) was
added 3-chloroperbenzoic acid (77%, 28 mg, 0.12 mmol) and the mixture stirred
for 5 hours. The reaction mixture was concentrated in vacuo and the residue

20  was purified by chromatography over silica gel gradient eluted from 100%
dichloromethane up to 10% methanol / 90% dichloromethane in 30 minutes.
Concentration of the product containing fractions gave (S)-N-(2-fluoro-4-iodo-
phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-(1-
oxy-pyridin-2-yl)-propionamide as a white solid (40 mg, 78%).

25 LC-MS: Obs Mass (M+H"), 621; Calcd. Mass, 621 for CosHo3FIN4O6™.
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Prepared by the sane nethod as described in exanple 1
except that 2-fluoro-4- iodoaniline was used in place

w@boodorzenoani | i ne and (S)-2-tert 20 PCT/EP2007/051313

but oxycar bonyl am no- 3-t hi azol-78-yl - propi oni ¢ acid was
used in place of (2S, 39)-
2-tert-butoxycarbonyl am no- 3- phenyl -butyric acid in

step 2 and (R)-tert- Example 78
butox car bon Iam no- {4-[ 2- (t et rahydr o- pyr an- 2-yl oxy) -
ORI pEF) ha da ey prones PaeaviHg. pree-ridasaicin-1-yi)-

N:?z l%rb ‘F@Egﬁgﬁﬁﬁ%‘%kﬁ%@y%rdﬁ%ﬁm&ephenyI ]-acetic

(R - tert But oxy
-yl oxy) 25 ethox

4-[2-(tetrahydro-pyran-2
tml id was prepared as
descri bed in exam " s ),

611.0253. Cal cd. MassH 610L. 0256 fo 2121 FI

NAOBS+. WD 2007/ 09% / EP2007/ 051313 %76 Exanpl e
80
(S)-N-(2-Fluoro-4-io /-'r\;henyl )-2-{(R)-4-[4-(2-nmet hoxy-

I R e mat T Spbo e s Mmie 1 14 sucspiihet O steps
HFwErépéMornad as dbsétilssrpineskavple s sedrgi) @bbagotdszol-1-yl-

described in exanple 79 except that (R -tert-
AV Y mﬁ{pqrgﬂqhylene)uromum hexaflurorophosphate was used as the

?ﬁuﬁlﬁg&%@ﬁ%bhﬂ)ﬁfa@é BPYBerI BN l-1 AAGYINE NARE- Bt SetHF Rifonium
h&)afteotopbosphatedn stay4am no- {4- [ 2- (t et rahydr o- pyran- 2

( Rl)'-%(ﬁsf é%ﬁ%%a%ﬁﬂﬁﬁy) %’;ﬁ%ﬁiﬁ%@dﬁ@éﬁ%tm@ SepldselN4@s

phenyl ] -acetic acid was prepared as described in
exanpl e 48 except that 1- brono-2-nethoxyet hane was
used in place of 2-(2- brom) et hoxy) - tetrahydropyran.
HRVS: Qbs Mass ( MtH+), 0403I ﬁl cd. Mass, 625.0413
for C24H23F1 NACHSH. %Z@RHP

(S)-N-(2-Fluoro-4-iodo- phenyl) 2 -{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-thiazol-4-yl-propionamide

PO

F S\,N OH

Prepared by the same method as described in example 1 except that 2-fluoro-4-
iodoaniline was used in place of 4-bromoaniline and (S)-2-tert-
butoxycarbonylamino-3-thiazol-4-yl-propionic acid was used in place of (2S, 3S)-
2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-tert-
butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid
was used in place of (R)-tert-butoxycarbonylamino [4-methoxy-phenyl]-acetic
acid in step 4. (R)-tert-Butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-
ethoxy]-phenyl}-acetic acid was prepared as described in example 48.

HRMS: Obs Mass (M+H"), 611.0253. Calcd. Mass, 611.0256 for

CasH21FIN4OsS™.
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(S)-N-(2-Fl uoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-
et hoxy) - phenyl ] - 2, 5- di oxo-
I

w0 pdodagzaabe di n- 1-yl } - 3- (3- net hyl - 3Hi m dazol - 4- p¢YEPIODPI51313

onamide OH ONNNO F\ Ot N- N 20 Prepared by
the sane nethod as described in exanple 3 except that
(i) 2-fluoro- 4-iodoaniline used in place of

2- chl or o- 4- br onoani | i ne, Gx:lmﬁ;blie)BOﬁ 2S5)-2-tert-

but ox car boni am no- 3- ( 3- net hyl - 3H i m dazol

RO eercrbusa-AnpRA:a-{ (3 4445 methoxy-etnoxy)-phenhl 2-dioo-

Rl e YT 508. 0706,  cal cd.

Mass, 608.0801 for 25 C2 I N5(}5+ WD 2007/ 096259
PCT/ EP2007/ 05131 O ﬁ%’r
S phe) \g 0(2 hydr oxy- et ho
i dazol i di } acet am de

N- (2- Fl uor o-4-i od
xy) phenyl ] -2, 5-di gxo-Hi

O ON FHOS()—I Prep@r.ed by the
I n exanpl e 48 except that

N, KN'O
tert- butoxycarbonyl am no-acetic acid was used in

sarre met hod as descr ISQ/

PP@;@eQﬂay(tB&sa&@ m%tﬁcfb” &s described in example 79 except that (R)-tert-
but oxycar bonyl am no- 3- phenyl - butyric acid. HRVS: Cbs

RukOxy CarPREYIEMIBR$4-0ovmthe -ethoxyhphendbaoedagigwas gsed in

et (B T SPGBy urior 412 (g RYran-2yiry)csthony
ph&ox)-hegivagid) (B)-%erﬂBuKDeycﬂiﬂoonylammo [4 (2- methoxy ethoxy)-
pﬂénﬂ]zgcl:étlc amg{ V\}las prepar tol“Zé agéfé %mn example 48 except that 1-
bromo-2-methoxyethane was used in place of 2-(2-bromo-ethoxy)-

tetrahydropyran.
HRMS: Obs Mass (M+H"), 625.0403. Calcd. Mass, 625.0413 for
CQ4H23F|N405S+.

Example 81
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-(3-methyl-3H-imidazol-4-yl)-propionamide

\/N

Prepared by the same method as described in example 3 except that (i) 2-fluoro-
4-iodoaniline used in place of 2-chloro-4-bromoaniline, and (ii) (2S5)-2-tert
butoxycarbonylamino-3-(3-methyl-3H-imidazol-4-yl)-propionic acid used in place
of (25, 35)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1.
HRMS: Obs Mass (M+H"), 608.0798. Calcd. Mass, 608.0801 for
C24H24FINsOs".
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ONNNO1-0 --? F HOH Prepared by the sane net hod
as that described in exanple 48 except that (S)-2-

WO envAsoxycar bonyl am no- 3- met hyl - but yri ¢ aci BCTVEB2007/051313

used in place of (2S, 3S)-2--77

tert-but oxycarbonyl am no- 3- phenyl -butyric acid in step
1. 20 LG Ms: (bs. Mass, 556. Calcd. Mass, 556 for
C22H24FI N3G+,  Exanpl e 8<Exam le 82

S N- 2- Fl 4- d R 4-(2- th -
ARl Es g phany) @ GRpa-Th arm@éém? aitioxy)-bhem-2 2 ioxo-

O 2 e 7 051515 78 Prepared by the

same nmet hod as descki bed |®e nple 21 except that (i)

(S)-2- tert-butox orﬂlli -butyric acid

was used in place™0

but oxycar bonyl am no+ 3- phenyl - Opl oni c a\el-\d in step 1,
and (ii) O benzotri &zol - I -
yl-N, N, N , N -bi s(tetranethyl ene)uroni um

F?eemred rb(yrtbg lsasEheiethoghss descriesd infexabnple 4idl éxcgpt that fert-

O
bERR SRRy BB crpisadies beadmannder by il rarr
b&-‘to 6al1:r‘96’\|§&%@rﬁﬁo-@%ﬁyl b@é@rce@%co‘ Mass, 570 for
( S)H AMISC RPba Mass( (MyNa') 3585 A08B ofBalet dess 53pABRYfor 2,

0 olidin-1-yl}-
N-( SR ITeE8e o, phenyl )-3-net hyl -butyramide 0 H |

ONNN\/ OOH HF OCH

Example 83
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-methyl-butyramide

Prepared by the same method as that described in example 48 except that (S)-2-
tert-butoxycarbonylamino-3-methyl-butyric acid was used in place of (25, 33)-2-
tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1.

LC-MS: Obs. Mass, 556. Calcd. Mass, 556 for CooHa4FIN3Os™.

Example 84
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-methyl-butyramide
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Prepared by the sane nethod as described in exanple
114 except that (i) step 1 was perfornmed as descri bed

w0 moemmmsb e 83, and (ii) O benzotriazol-1-yl 1BCT/EP2007/051313

N N, N - bi s(tetranet hyl ene)l%oni um

gl ééeb%ﬁ%%ﬁ*’eﬂ%mo.“% 3 JRSEHAR S arifip 21 Seebe et (s

teﬁ batoRy darbu hplaiming- 3hm&ﬂfwl-buqrr@rdm$mmtuseunn :ﬁre & (S)-2-tert
LC-MS: (Cbs Mass (MrH+), 586. Cal cd. Mass, 58
@@m@qipggm.mlno%op@mmmg@qagd in step 1, and (||) O benzotriazol-1-

NV(I@ 7\F|I\{FJ ‘brs?%a‘tlrdn)?éiﬂyl%sﬂ}fbh i AB N rophidshAatkavaP L8P as the

pd)lmiyig] reagéndlncptace of @atzani Zothi arcl-1 W NN Nataticenethyluronium
ggngﬁgnd th acetic acid OHO\ ONAOH / NNF ON
X @spiaiere - met hod as described in exanple
1 exeemp: U%tlvlgéé |\(4§D4+)25765 Caled, Mase, 870 for CogHz6FINsOs”.
tert-but oxycar bonyl amno- utyric acid wa
used in place of (2S, 39)- 2
tert - but oxycarbonyl am no- %X‘p v&iutyrl c acid in step
1, (ii) 2-fluoro-4- |odoa used in place of

(802 FADTA-{(F8-2.9.Ch oAy pRASoxy) Iphion{ R2B-dldxiotimilizolicin-1-y)-

EP2007 9 but oxycar bonyl am
Aol fuqre=4rioderianenyl) Wetbﬂl'hi%yf)aﬁmﬂényl ]-acetic acid
was used in place of

(R -tert-butyld bong! an?/rN) @onyphenyl gl yci ne

In step 4.
(R S)-tert-But oxyChr by m o[ Grh- 4-yl - et

hoxy) - phenyl ] - acetfFc aci wes prepared a foIIovvs 5
(1) To a solution of

Sy SRR a0l i e 1) s
whp pmf@rmddeﬁ; @smbadym exampieuds, araf uc)c@rbentmtaaed 1-yl-

REANDA ity ragihi e e ooty Bt osthald 6oa ised s the

66&&%9(@39@5?{% O BY CREMPAYH DI AO1- NN, N N - tetramethyluronlum
% 2-hydFoxy- et hoxy) - phenyl ] -acetic acid nethyl ester

exa‘woguph@ephgﬁeen@)ems 10 carried on to the next
St AR WA NeH 1kEd ALHR! 586! ChIbE MalS)sek ro? ALt 06"

(R) tert- but oxycar bonyl am no- [ 4- ( 2- hydr oxy- et hoxy) -
phenyl]-acetic acid nethyl_ ester (80 ng, 0.25 mmol) in
pyridine (1.5 nL) was ad&@melerfhesul fonyl chloride

(S)-R23-Fibord24-305dTBR Ay B IRNS £ o-{A18- (SRS IS HIn-4-yI-ethoxy)-

phenyl]-2,5-dioxo-imidazolidin-1-yl}-butyramide; compound with acetic acid

PO
&

Prepared by the same method as described in example 1 except that (i) (S)-2-
tert-butoxycarbonylamino-3-methyl-butyric acid was used in place of (25, 33)-2-
tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, (ii) 2-fluoro-4-

iodoaniline was used in place of 4-bromoaniline in step 2, and (iii) (R,S)-fert-
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m xture was stirred at roomtenperature for 3 hours.
The solvent was 15 evaporated and the crude product

wor®7pe2sd | ed by chromat ography over silica gePCT/BP2DBOF1313

with 3:1 v/v hexanes / ethyl -agcetate to give

F@O&%@PE et u(?%g @méﬂﬁéx%em%xé@ﬁh]e”é('é &CPUC ggidgvas used

n‘E[I)IhN.‘é ofERefert ELQtyIm?lcér(E)%wbeﬂnﬂhdM et xyphenylghsing ih.step 4.
%3 To a stirred solution of

FR) terBlioxsarRMBmiN cald- rotearhalinggryl-ethoxy)-phenyl]-acetic acid
%@Q@?@%ﬁf%g%)é et hoxy) phenyl]-acetic acid nethyl

in ethanol (1 nL) was added

mb) pifood ISDhthI()ﬁ aD4R)-terf- bOto&?canhmlnylamlnoM hyelrcpmethor(ye) phenyl]-
The rea ure sre

fl f
doriana kg o B 2h Bite b aieihail (00 e Wavased Adatalytic amount
BpEdcEPs ol INQTERAGEY SREYoRURIn B a8 bk S for

exanes acetate glve
hR)IrSt erhe solvexywas bma@d)ramdw@ndzﬂﬂe crude )-tert-butoxycarbonylamino-

i TR aTh o i E308Y s ey s&%mﬁﬁgﬁg % yield) was

E4riefioratosthie el s&ep) With@it fafther purification.
-tert-but oxrcar bon | am no- [ 4- (2- nor phol i n-4-yl -

&2 dey3 spred o l@@é?tfl )-de/i-Buifyagioosytesminp44-(Adiydooxytethoxy)-

R PRl b eder (ol Ao A i p mpy wes
avodd rr@thamlfbapmlarﬁdé 0.03B enlr, ©30 nomolindxdpwise WIHhe reaction

stirred at room tenperature for 3 hours. The sol vent
W%U@/W%ﬁﬁf@g aéﬁ@omﬁerr@ﬁwer%f%&murs The solvent was

gL OB Al G RIS R e i o

chted etthdl vy hévanesxtetsylegretate hIO give (R)t leerbutoxycarbonylamino-

ficat /09 9 P P2007/ 051313
damebR e ok R TN paXsAcels a0 MBGY! Seigh (a0, 50%

{/u‘é'fd ) @b dolbAdsSbil 0=+ Examol e 87 5
(2- Fl uoro-4-iodo-phenyl)-3-nethyl -2-(4-{4-[2-(4-

fﬁét'lfwasprrpdrsamn@nlofyﬁ) ~tert- butoxycarbonylamlno [4-(2-

G ARE B B D) e BB o
@ &hanol (1 mL) was added morpholine (0.043 mL, 0.49 mmol) at room
temperature. The reaction mixture was refluxed for 1 hour. The solvent was
evaporated and the crude product was purified by chromatography over silica gel
eluted with 1:1 v/v hexanes / ethyl acetate to give (R)-tert-butoxycarbonylamino-
[4-(2-morpholin-4-yl-ethoxy)-phenyl]-acetic acid methyl ester (45 mg, 92% yield)
as a colorless oil.

(4) To a stirred solution of (R)-tert-butoxycarbonylamino-[4-(2-morpholin-4-yI-
ethoxy)-phenyl]-acetic acid methyl ester (45 mg, 0.11 mmol) in methanol (0.6
mL) and water (0.2 mL) was added lithium hydroxide monohydrate (14.3 mg,
0.34 mmol) at room temperature. The reaction mixture was stirred at room
temperature for 3 hours. The solvent was evaporated and the crude product
(R,S)-tert-butoxycarbonylamino-[4-(2-morpholin-4-yl-ethoxy)-phenyl]-acetic acid
(43 mg, 99% vyield) was carried on to the next step without further purification.
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N Prepared by the sanme nethod as described in exanple
86 except that (i) (R S)- 10

WO envAesoxycar bonyl am no- {4- [ 2- (4- et hyl - pi pePEREP2027/§51313

I) et hoxy] - phenyl } -aceti c aci-dowas used in place of

I BRI AT e o g e R26! Tl i

( RGLHE NNz Bt oxycar bonyl am no-{4-[ 2- (4-

nmet hyl - pi perazi n-1-yl ) - et hoxy] - phenyl }-acetic acid was
prepared using the sanme nethod as described for

(R S)-tert-butoxycarbonyl af?l‘rﬁp 2-nor phol i n-4-yl 15
et hoxy) - phenyl ] - acetic ac:l@c] [ %i%\jrrpl e 86 except that

S)-NeRHylLe - @mcﬁz—phenw&s meihgt2+(4-{p{2q4-réthybpipeochzimd -yl)-
Mt 638. 3. Calc
iRy T RaRivbS s g0 ep b B PN T b @ with acetic

£84-2-(2,5-Di oxo-4-pyridi n-3-yl-i mdazolidi
n-1-yl)-N-(2-fluoro-4-iodo-phenyl) - 3-
met hyl -butyranjde ] H_ ®©@ NO NNN )?- FPH O

Prepared by the th r| bed |le96§an el
except that (i)
tert-butoxycarbo am nq- t hyl- but\yﬁ\c aci d was

used in place of (2S,

tert - but oxycarbonyl am no- 3- phenyl butyr&g\éU din step

1, (ii) 2-fluoro-4- iodoaniline was used—iN1 pl ace of
4-brompaniline in step 2, and (iii) (R S)-tert WO

2007/ 096259 PCT/ EP2007/ 051313 -81 ,
B[ﬁRﬁ(?@@b’BBﬂ)ﬁﬁﬁlﬂ methad agdasyikad incaanpla Séexpest thedd) (R.S)-

1 el ta rd) C ar i ) ) ) .
0BRGP PR B A et phgpy-acete
éldkmihhfas ud&i’trﬂ@lﬁﬁe oCaR,(Sij teNB:sﬂoxy%?bcﬁWnMFM (2-morpholin-4-yl-

9H19F ]3+ 5 Exa gp

oxy enyl]-acetic acidin step 4 (R,S)-tert-Butoxycarbonylamino-{4-[2-(4-
methyl-piperazin-1-yl)-ethoxy]-phenyl}-acetic acid was prepared using the same
method as described for (R,S)-tert-butoxycarbonylamino-[4-(2-morpholin-4-yl-
ethoxy)-phenyl]-acetic acid in example 86 except that 1-methyl-piperazine was
used in place of morpholine in step 3.

HRMS: Obs Mass (M+H"), 638.1633. Calcd. Mass, 638.1637 for

CQ7H34F| N5O4+.

Example 88
(S)-2-(2,5-Diox0o-4-pyridin-3-yl-imidazolidin-1-yl)-N-(2-fluoro-4-iodo-phenyl)-3-

methyl-butyramide

Prepared by the same method as described in example 1 except that (i) (S)-2-
tert-butoxycarbonylamino-3-methyl-butyric acid was used in place of (25, 33)-2-
tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, (ii) 2-fluoro-4-
iodoaniline was used in place of 4-bromoaniline in step 2, and (iii) (R,S)-fert-
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4,4, 4-Trifluoro-N-(2-fluoro-4-iodo-phenyl)-2-{(R-4-[4
- (2- hydr oxy- et hoxy) - phenyl | -

WQ@287d9a2xD- i m dazol i di n-1-yl }-3-net hyl - but yr amPCBEEP100@51313

H ON N"--O NH F OFC oBi-10 Prepared by the
??ﬂ@y%‘%‘opﬂgla?rﬁng-ﬁ/ﬁ&fnb@-?ll-h@et%(m l\/\% 735e‘?f(i?1epﬁ5cé B?(R)-tert—
ywcafd@mmdrﬁﬁbmrr@tﬂo%yghéhf/ﬂgq@rr@ iB-dgreplayl -butyric

was used in pla but oxycar bonyl am
no @E{Vﬁ o@ éM@SSy(IMJdT'dp?f%loé@mQﬁ'Ww Mags, 487.948Mar
Sj: M&I;H) 610. Cal cd. Mass, 610 for
F4I'NSCB+. 15 Exanpl e 90
(2S5,39)-2-{(R-4-[4-((R-2,3-D
hydr oxy- pr opoxy) - phenyl ] - %5- di ox80-i m dazol i di n-
1-yl}-3-net hyl - pent anoi c '

ﬁ?4 ziJTlﬂ%gr;ogNa d@m% he samanq/ﬁeé Mﬁa L%es%@égg%xﬁ phenyl}

é)Ga@pke-lmrdamhdlpﬂ 6’@3 nmeg)ylbutgramide

tert - but oxycar bonyl am no- 3 met hyI propi oni c acid was
used in place of!
no- 3-t hi ophen- 2-yl
bs Mass (M-H+), 609

( xycar bonyl am
p| n| ‘g 1. LG M
B o/‘ {%\5
C24H28FI N3G6+. WO 207/"b 9 @CT/ EP2007/ 1313 -
Exanpl e 91
Trif N-(2-f R
é(@é}{?ﬂr I(yxtbgga%@x uo{joscrlbe |n am e)72 eéc% %that[( -2-tert
| %tgx%é%r’é)%hyl%ﬁﬁé Q',A,Qltﬂﬂéorﬂé msthyILEULARE RBBIURBL 1R Wiadeddh (S
tert-butoxycarbonylamino-3-thiophen-2-yl-propionic acid in step 1.
LC-MS: Obs Mass (M+H+), 610. Calcd. Mass, 610 for 022H21F4|N305+.

Example 90
(2S,39)-2-{(R)-4-[4-((R)-2,3-Dihydroxy-propoxy)-phenyl]-2,5-dioxo-imidazolidin-
1-yl}-3-methyl-pentanoic acid (2-fluoro-4-iodo-phenyl)-amide

OH

OH

Prepared by the same method as described in example 74 except (25, 3S)-2-
tert-butoxycarbonylamino-3-methyl-propionic acid was used in place of (S)-2-tert-
butoxycarbonylamino-3-thiophen-2-yl-propionic acid in step 1.

LC-MS: Obs Mass (M+H"), 600. Calcd. Mass, 600 for Co4H2sFIN3Os™.
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ONNSJ5 01-0 H F F3C CF300H Prepared by the sane
nmet hod as described in exanple 72 except that

W@ 20020954 - PCT/EP2007/051313

but oxycar bonyl - am no-4, 4, 4-trikf{ uoro-3-trifl uoronet hyl
-butyric acid was used in place of
(S)-2-tert-butoxycarbonyl am no- 3-t hi ophen-2-yl - propi on
ic acid in step 1. Example 91
-tert-Butoxycarbonyl -amno-4,4 4-trifluoro-3-trifluor

614&41T3V'Iﬂ119[ﬂ (.2cﬂtazfptf1 iRde - yh e AP T-Hs ?dlé‘ ¥dioxp@ihoxy)-phenyll-
g@tgy oy ﬁga%'bﬁglrngg f3. trlfluororﬂethyl butyramide
onet hyl - butyr| of . To @&.sdflution of

4,4,4,4' 4 4 -he) .U!!1094Anmu

and sodi um 15 carkg ' :"@5 ool ) in di oxane
‘ ath 0 ow y added

dpe? addi ti on, m xture

(10 m -) and water
di -tert-butyldi carbnat;ec
was stirred for 12 hour’s at foomtenperature. The
PRsSHre@bythéisdhfe WethdePas HESETIRGY ineswepfie M@@pﬂﬂﬁt( )-2-tert-
et hyl acétate and the organic |ayer was di scarded. The
buigxKcaybrayleamingad, 4a¢brfrdb10&3ttﬁflp@{omezthy\lrbu¢yuc mlalq/w@%uged in

[ d
éfat&%l?ﬁn %ﬁ-?gteftcegug{)]x ’rb&@ﬁ%‘ﬁﬁ} edttiiﬂgBﬁéﬁm? yl2p908|o'nfc adld il step 1.

2-teavButbxiaax ey mnivib-4ai4neifluoro-3-trifluoromethyl-butyric acid was
4,4, 4-trifluoro-3-trifluoronmethyl-butyric acid as a

peanased gsidegciinedhelgw. 9609 . LC- M. Cbs Mass (M H) =
324; Calcd. Mass, 324 for ClOHL2F6NOX4. LG Ms: (bs

Mass (MrH+) = 664; Cal cd. Mass, 664 for

EE&H&SFCYH biB2Bert-brbopcarmng -amtino-4,4,4-trifluoro-3-trifluoromethyl-
éS FI uor o- 4-i odo- phenyl ) - 2- {(R) 4-[ 4- (2- hydr oxy-
iy henyl]25d|oxo-i m dazolidi n-1-yl}-3, 3-di

tahé/dluﬁ’éﬂ ¥f amide A @h@xa@dﬂol\blfﬂahﬁ)e 7.0 o 44 RrfoiHak® sodium
2007/ 096259 PCT/'EP2007/ 0513

carbonate (933 mg, 8.8 mmol) in dloxane (10 mL) and water (10 mL) at 0 °C was

ro-3-trifluor

slowly added di-tert-butyldicarbonate. After addition, the mixture was stirred for
12 hours at room temperature. The reaction mixture was partitioned between
water and ethyl acetate and the organic layer was discarded. The organic layer
was adjusted to pH > 4 with 1 M aqueous citric acid solution, washed with brine,
dried over sodium sulfate and concentrated to give 2-fert-butoxycarbonyl-amino-
4,4 A-trifluoro-3-trifluoromethyl-butyric acid as a yellow solid (1.34 g, 96%).
LC-MS: Obs Mass (M-H*) = 324; Calcd. Mass, 324 for C1oH12FeNOy.
LC-MS: Obs Mass (M+H") = 664; Calcd. Mass, 664 for CooH1sF7IN3O5".

Example 92
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3,3-dimethyl-butyramide

PO
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-83 Prepared by the sanme nethod as described in
exanpl e 43 except that (S)-2-(9H

wo baaneins®- yl met hoxycar bonyl ami  no) - 3, 3-di PCT/EP2007/051313

nmet hyl - 2-yl -butyric acid was-83ed in place of

(S)-2-(9Hfl uoren-9-yl met hoxycar bonyl am no) - 3- napht hal
en-2-yl 5 propionic acid in step 1. LC M. Obs Mss

Phéﬂét'réd bg-rtﬁe seflechetidebas dedétildedr in@3naAsE UNHXeept that (S)-2-(9H-

(912 yRpelaopyRaroRy aming)- BB RS RAPLIY i @ma.v@@oused in
B D AT en & et e TR Sh o fgfen 24
dplﬁlﬂamd?nesbeped by the sane nethod as descri bed |n

oGS OGRS VB, S2bo e P MRS 57 og Crettmf NS

I-pent anoic acid vvas used in place of
(S)-2-(9H-fl uoren-9-yl net hoxycar bonyl am no) - 3- napht hal
en-2-yl 15 propanoi c aci d Example®3l, and (ii) steps 4

d bed, b A4 T
[eZ ST BT bhoBa PR e Ao BeHaRap I 4.4
ﬁﬁnéthyl%ménbue%d gﬂ’ﬂ@dﬂoM-ﬁmdj hér?ﬁ fafide 1 mol ),
(R)-tert-butoxycarbonyl anm no- [4 (Z2-tert - but oxy-
et hoxy) - phenyl ] -1a c aci @ MlnDl\/F 1.1 m, 1.1
nmol ), 1 20 Hydro zor|aol ng, 1.1 mol)
and dii sopropyl et hy 23 mol ) in
N, N-di met hyl f or mam g Nﬁﬁs added \drppvvl se the
sol ution of
O benzotri azol -1-yl - , N - bi s(tetrarret hyI ene)uroni
um hexaf | ur or ophosp hate &474 1.1 mol
Ferrarea Ry same W@Eﬁ%ﬂ 2$ Hegeread in Q%@urfﬂp|ﬁt43r@@ﬁpt that (i) (S)-2-
L
PR Fre e G PR Th o S 2 Y R hlig cid was
ased br plaee oTh®)- Bﬂ@b’ﬁlwréa@eylme\ﬂmwcammmeb B-nagstiealen-2-yl-
t d t

eaqnﬂngtce%c'ﬂi}mgt%ﬁ 1,254 G sRRsibat e BriaEnag asciessiied

Wwim sul fate, filtered, and concentrated to give

(R -[4-(2-tert-

%L&pﬂy Tetthesepjutioheaf\A-aminsH Ardiethy lupaniancic @gist (Fhugrocd-iodo-
BeGEAM 4 et P (o ugRYprbapYaBURg -Gt butoxy-
ety BheMI-ABetrSadd WM  DMF, 1.1 mL, 1.1 mmol), 1-
Hydroxybenzotriazole (168 mg, 1.1 mmol) and diisopropylethyl amine (0.53 mL,

3.3 mmol) in N,N-dimethylformamide (5 mL) was added dropwise the solution of
O-benzotriazol-1-yl-N,N,N’,N- bis(tetramethylene)uronium hexaflurorophosphate
(474 mg, 1.1 mmol). The reaction mixture was stirred for 1 hour at room
temperature. The reaction mixture was diluted with ethyl acetate and the mixture
washed with water and brine. The organic layers were successively washed with
1 M aqueous citric acid solution, brine, saturated aqueous sodium carbonate,
brine, dried over sodium sulfate, filtered, and concentrated to give {(R)-[4-(2-tert
butoxy-ethoxy)-phenyl]-[(S)-1-(2-fluoro-4-iodo-phenylcarbamoyl)-3,3-dimethyl-
butylcarbamoyl]-methyl}-carbamic acid tert-butyl ester (652 mg, 91 %) as a white
solid.

LC-MS: Obs Mass (M+H") = 714; Calcd. Mass, 714 for C32HssFIN3Os™.



10

15

20

25

30

30 solid. LCMs: Cbs Mass (MrH+) = 714; Cal cd. Mass,
714 for C32H45FI N3O6+. WD 2007/ 096259

wean/aRr2807/ 051313 -84 Step 5: To a sol uti on PET/EP2007/051313

{(R-[4-(2-tert-butoxy-ethoxyR4phenyl]-[(S)-1-(2-fluor

Sichs pH&rR PLLFBARER) 14 GG RAN RXY RAFDARKTI - Reffuoro-4-
f@olo}pmfylmrbgma B, 3©I‘methlyubuiylc%b@mof(@&?etﬁgl} cartﬂamc acid tert-
in acetonltrlle nm.) was added4N dr oge

EH‘IYb?iSt@é 632 mg@Qa%emolm acetanigile (@Al-)twes W%%aé\? hydrogen
ehibhi&&Sh aFo ?g QL @%n?ol?hﬁg‘tﬁi mixtlfe ér‘ﬁ‘?&& LPAg “bgBPéﬁ

GRS concent. d i vacuo’ an e resi suspen

mnutes. d dmledewamcm mixthes wgs eonsestustpd s ivacuavand the residue

neutra ized to with saturated a\%ueous s?

dndes ngpdyptgheﬁﬁ%)@gpgey%aquwon as neutra zeéjto basic
HH%EWEQHT%B@%&EUE %Sdidnﬁfﬁé onyf@s |PHQII1 Rech ?ﬁt@é&ié& with

extracts were over um sul fat e, tered and
dichtsomethang ( tlnreeattmes)aanwet t@nbmdmjgaplaremaetﬁ wszrel@ned over

SOUOT R SR TRaed Bhd Tonos A8y BPHE Abn The 89glE Bliified by
eheoM:Rbgrphhaner 'smcﬁ@e'ﬂ’tgféﬂi@r& ellﬁ@ﬁlqﬁtﬂhr1@bp/96|c‘hforbﬁféthane up to

product conf ai nin i ons gave

(&Y mefhampl 298 Gi@h@rcpmemn[eentmtm&gs e€RBggNtration of the

AR bo et Rabu oy (R AT BB 21846, BFiony-ethony)-

bke iMB}-acdtglaitias) -4 Medtimetry | §lehitaksit edid (Ffhsorositibdoophenyl)-amide
C27TH3BFLN3OA+.  Step 6: To a solution of diphosgene
(40 M9 87%) Mol ) in 1:1 v/vtoluene / tetrahydrofuran

(1§ (b4 Ob5pls) as Q\%H% U'é‘%'ﬁf (’Taa{lcé‘tl\'ﬁ%é’*?;elﬁero?bz%%FlN304+.

argon was OM sol’uti
(S@p e- {I' OR) s@utom nbdi@hbég(aﬂe (&t pl-_b(mBé)mmm)hMy) vphtehudnie /

s otaatan (et sHia ) S8k iR 60 25oRpher abdimaspgn was
é&éecﬂ\'a'!’o%tio’ﬁocﬁf 32' ﬁh?ﬂ@rﬂ?rfbezié’&@ tlrit- b@jtcfk;/ émek@ Mbna/l]
tetrahydrofuran dropwi s th stirring over
acelytaesy no}aﬂt%dlnmihﬂdmrttamalamdd,@ ﬂumot%md%@mﬁ) anited(300

AR AL RAEha T iRt by Bt POSRHEL Y 43

m&m@kﬁfﬁﬁéd rﬂL)’\@FcﬁJ”mse Qithr el Rg overt 10 afiftes2@¢eatad additional
étWI ceza he conbi ned organi c | ayers washed 25

eduiartEsdAre yag addegbdrd the igiastion noxturevshited yigeorously and

ﬂg‘ég’n% B %Hb? Ak ﬂge‘?@ﬁfé Thé%%&tﬁ)tnerq DGHSRES Pag.%!dﬁmo water,

rogen car Ona €r and rnne over
srthctot suilhf ethel, aéethtfee(lt\m@e;aadd tlod cembinaidestganicMagers washed

I ve (Lai!v %&Waﬁﬁﬁétwq:é Q 15“"0@%@5"43 idaegieriGiacid, water,
%3@’{%%&39%0.9% oLy LRGSR el 20 i dagn gried over
$ @6 Mgy If6.98| tendxdl ahd\mscentrated in vacuo to give (S)-2- {(R)-4-[4-(2-tert—
butoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-4,4-dimethyl-pentanoic acid
(2-fluoro-4-iodo-phenyl)-amide as yellow sticky solid (295 mg, 95%) which was
used in the subsequent step without further purification.

LC-MS: Obs Mass (M+H"), 640; Calcd. Mass, 640 for CogH3sFIN3Os™.
Step 7: To a solution of (S)-2-{(R)-4-[4-(2-tert-butoxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-4,4-dimethyl-pentanoic acid (2-fluoro-4-iodo-phenyl)-amide
(295 mg, 0.46 mmol) in dichloromethane (3 mL) at 0 °C under an atmosphere of



10

15

20

30 used in the subsequent step w thout further
purification. LCMs: OQobs Mass (MH+), 640; Cal cd.

wok®3/09R@4D for C28H36FI N3CGb+. Step 7: To a sol paT/BP2001/051313

(S)-2-{(R-4-[4-(2-tert-but oxys et hoxy) - phenyl ]-2,5-dio

087 3icb RS s bBEagade P e T PP RERS RRLR,. 1.3 mmon
i gibhlor@methzaeg 1 (BLILThatedttionunitiilre 3firrrtrmsphisie st t@fmperature
WD 2007/ 096259 PCT/ EP2007/ 051313 -85 dry argon was

far Gangurad MethanglolOch mba wis addackiorguanahy eiTBaplRe. ( Ragreaction
Irﬂn(t fe éxt L wuﬂhﬂ% thwﬁéﬁﬁﬁb%‘&eﬁhé% g%?n%s;fﬁ% \/[/1 Ebl‘?éb

ur e r r ed eratur
k@qthmmallly @@thEsatubatMaqaelmmismdlummbbnaﬂee 5P/eaq¢1ecous sodlum

he reacti on xture extra ted or onet hane
SRR e 100 G ovee iR sulale dligfat R Foncaiiated in
PG 316 GOUBONBSIRANEN ARG a3y BUUESE, B0rHBon

osul fate rine, then odi um su
eluteckfrech H0Podw@xasatupaiodiD% rethyl @cetate 7156 % bskana owers30

ifi | di
L"fEHtsae?%%%emﬁa R BL e R HsBinl Frans e Bigtp)-4-14-
xP3e2h0)39- H@nwize§~duc§@nmaéicﬁwrpm w}f4t4t@rr@wﬂx¢sétntanouc

con ai ni ng fractl ons gave (S)-2-

gdH?dk@ksy%pH@w»enuh@mﬂp -5, %m@nt@ﬁ@lldm a@mg i4di7p- 1-y|
|
( 2 (fuor o Igy %&egﬁ %84a0¢ cd.SMgs 18410 & 24Hd28ﬂ%95 '

ng, 479%. LC—I\/S Qos Mass (MH—H) 584; Cal cd. Mass,

584 for C24H28FI N3O6+. Exanple 94 15
(S) - 2- Cycl opropyl - N ( 2- f | EFaORIEYbo- phenyl ) - 2- {(R) - 4-

RSP S MG eto gheni) PRI B OB BT
méhN-QS-cﬂioEo@n[ddﬂoRdlep‘ay@{acbjamlkﬂe sanme net hod as
descri bed in exanple 48 ex;(:,)ept that (i) (S)-

tert - but oxycar bon .~-| NonC p -acetic acid was
used in place of 39)-
2-tert- butoxycarbo a 1 n - &l\c acid in
step 1, and (ii) OF

benzotriazol -1-yl -N, N, N bi s(tetramst hyCéhe) ur oni um

hexaf | ur or ophosphat e vvas used as the coupling reagent
Prenared ®ydhe sapenmethadas HescrinedNnexemme 48 except that (i) (S)-

tert-butoxycarbonylamino-cyclopropyl-acetic acid was used in place of (25, 3S)-

2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, and (ii) O-
benzotriazol-1-yl-N,N,N’,N-bis(tetramethylene)uronium hexaflurorophosphate
was used as the coupling reagent in place of O-benzotriazol-1-yI-N,N,N’,N*-
tetramethyluronium hexaflurorophosphate in step 4.

LC-MS: Obs Mass (M+H"), 554; Calcd. Mass, 554 for CoaH2oFIN3Os™.
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15

20

t et ranmet hyl ur oni um hexaf | ur orophosphate in step 4.
LC-Ms: (Cbs Mass (MrH+), 554; Calcd. Mass, 554 for

WE2RHAREFN3C6+. WO 2007/ 096259 PCT/ EP2007/ 051 38GI/EPRG7/051313

Exanpl e 95 - 86 -

(S)-3-Cycl opropyl -N-(2-fl uoro-4-iodo-phenyl)-2-{(R)-4-

[ 4- (2- hydr oxy- et hoxy) -

phenyl ]- 2 5 di oxo i m dazoIEi)@hinﬁplbga} pr opi onarri de I O
OH 5 Prep

b@s%ﬁy@&ﬁromyldyé%ﬂuer%é g epenyizcl (T g gp-marony-ethoxy)-

&Béﬁylgégoé%?@r ?a‘t] Syr’}% p‘?é!ﬁlbﬂﬁfnﬂi@” - propi oni ¢ aci d

l'ace
3S5)-2-tert- but oxycarbonyl a® ndd 3- phenyl - butyric acid
in step 1, and (il O Yd'd
benzotri azol - 1-yl - NN Lg(T hyl ene) ur oni um
hexaf | ur or ophosphat S ed as' th oupl i ng
reagent in place of FO otriazol-1-yl-N 84N , N

t et ramet hyl ur oni um hexaW ur or ophosphate in st ep 4
LC-Ms: Cbs Mass (MrH+), 568; Calcd. Mass, 568 f
E@Qambmghgeamegsngchga@gqulbed in example 48 except that (i) (S) -2-

Eg?% Bg'th %SAHBBHZI%%%%-)%?CJC'Iéﬂ?BByléprbeéﬁ|0°Q<98¥N§s gsed Rpided of (2
BBpaytb}t-letSXybamtX@nylalmdmzmdhehm-Butyh&:aprdqpisne]@ni ded (i) G
g@g%qtp%@g T-Wl- Iél %F\é%&% @@g%pgllgﬁgsu%gﬁw%egeggluatgrophosphate
&vgétuggg?%i)%ﬁ%gog@gﬁ% fé%dzl%t ?’rtngé%b%%lbbn%tﬂ@k&nt S1-AEN, N~
Bfansthgiureunceeiubmophasphate 31 pleprdl - butyric acid

1 Y Y .
pertiranbe Mags [N RNSoR Gler MassuRRHpr SirefesF Qs
hexaf | uror ophosphate was used as the coupl i ng reagent

in place of O benzotriazol-1-yl-N, NN ,N
t et ramet hyl ur oni um hexaf | lﬁ)@lﬂp'ﬁ&ﬁ)hat e in step 4.

(S)-3-Cyclohexyl-N-(2-fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-propionamide

RO

F OH

Prepared by the same method as described in example 48 except that (i) (S)-2-
tert-butoxycarbonylamino-3-cyclohexyl-propionic acid was used in place of (25,
33)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, and (ii) O-
benzotriazol-1-yl-N,N,N’,N-bis(tetramethylene)uronium hexaflurorophosphate
was used as the coupling reagent in place of O-benzotriazol-1-yI-N,N,N’,N*-
tetramethyluronium hexaflurorophosphate in step 4.

LC-MS: Obs Mass (M+H"), 610; Calcd. Mass, 610 for CogH3oFIN3Os™.



10

15

20

25

LC-MS: Cbs Mass (MtH+), 610; Cal cd. Mass, 610 for
C26H30FI N3CGs+. WD 2007/ 096259 PCT/ EP2007/ 051313 -87

wEzampHes97 PCT/EP2007/051313

(2S, 3R) - N- (2- Fl uor o- 4-i odo- phényl ) - 2-[ (R) - 4- (4- hydr oxy
- phenyl)-2,5-di oxo- i mdazolidi
n-1-yl]-3-nmethoxy-butyramide | H O ON/ NNOH HF
O O 5 Prepared hy the smmrgm as described in

le 1 except that

(2S
(% 55 12 Fb{ww@gpmyara 0 Hebysepy wiepr) 2 Sreiaro-
@@é?gﬁlﬁﬂr 1%E?gﬁ<€@g% rgml%eo 3- phenyl -butyric acid

in step 1, (||)2|Iro4 o |I|nevvasused|n
pl ace of 4-bronoani @ |nOst

O benzotriazol -1 10

yl-N, NN, N - bls(tetrrre”hyl ne) ron|

hexaf | urorophosphate Was us as the coupl i ng reagent
in place of O benzotriazol41l-yl-N,NN,6 N

t et ranet hyl uroni um hexaf| urorophosphate in step 4,
ampa(red)gy(tm; saeme mbthqd ax gescrimoyinakamplg-1 except that (i (i) (2S,

SRy BN Ge Swﬁ?ﬂiﬁiﬁ?ﬁw RhEEa s e igaiase of 2
8)-ot R tutohoekSoiam(ee: eny LBlthith ackRstéish o) 2-fuoro-4-

(oPieanitye wausad i Jage pbdcbrgﬁ@awlmezn {S(er-ka 2 (i) £-penpgigazol-1-
P(gl;(lg'i\rm‘-g)lsé%iﬂl i t]wyll%ng urgnium n%ﬁ}‘l%oroyrhgﬁphatedvﬁ used as the

N)Lh‘]bhn@ r@afefHn place of O- benzotrlazol 1-yl-N,N,N’,N*-tetramethyluronium

hexaflurorophosphate in step 4, and (iv) (R)-tert-butyloxycarbonylamino-4-

hydroxyphenylglycine was used in place of (R)-tert-butyloxycarbonylamino-4-
methoxyphenylglycine in step 4.
LC-MS: Obs Mass (M+H"), 528; Calcd. Mass, 528 for CooH2oFIN3Os™.

Example 98
(2S,3R)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-

dioxo-imidazolidin-1-yl}-3-methoxy-butyramide

Prepared by the same method as described in example 48 except that (i) (2S,
3R)-2-tert-butoxycarbonylamino-3-methoxy-butyric acid was used in place of (2S,
33)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, and (ii) O-
benzotriazol-1-yl-N,N,N’,N-bis(tetramethylene)uronium hexaflurorophosphate
was used as the coupling reagent in place of O-benzotriazol-1-yI-N,N,N’,N*-
tetramethyluronium hexaflurorophosphate in step 4.

LC-MS: Obs Mass (M+H"), 572; Calcd. Mass, 572 for CoaH24FIN3Og™.
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20 1 Prepared by the sane nethod as described in
exanpl e 48 except that (i) (2S,

W@ R)07/A94269 t - but oxycar bonyl am no- 3- net hoxy- but yPCTERZIDT051313

was used in place of (2S, -88 -

3S)-2-tert - but oxycar bonyl am no- 3- phenyl -butyric acid

in step 1, and(ii) o

benzotri azol -1-yl -N, N, N, [Exapnpletag r anet hyl ene)ur oni um
hexaf | urorophosp te 25 was used as the couplin

f?e%égh‘@ i(R)-Ar{4ceR bR, P BYRES PPy TPREOW- &5@'01@ imidazolidin-

t 0 } in step 4.
et et S A e P
C22H24FI N3Cs+. WD 007/096 PCT/ EP2007/ 051313 - 88
Exanpl e 99 (23,3 2-{9(R) ) 2, 3 D
hydr oxy- pr opoxy) ~be Y, Htér\&rgl 'r Hdi n-
1-yl}-N-(2-fluoro-4-iegdo- = et - but yram de
| HO ONNN/ G OH -~-eFHo~oq O 5
Prepared by the sane rrei hod as described in exanple

114 except that (i) (2S,
BRypared bytthe @amwmtrmmgﬂs deseribest imsaoysie adyaxcephthad (i) (25

485 2SR B ATl o iy Sy A e el s of (25

88)-st eh-Butoydarb@nylamiiors phengHieantit iaari M@eyblseqe 120fluoro-4-
place of 2-chloro-4-iodoaniline in step 2., and (iii)
@dopgniline was used in place of 2-chloro-4-iodoaniline in step 2., and (iii) O-

L1 3z yl ene) ur oni um
ﬁ fcﬁf'%%@ﬁgkr @é’%#a’w %v%{set@sm%hgl%??]éaﬂ?ml i ng reagent
i n Helxaflerovdplidspheine aiasi leeadl aslthel codplihdlredgent in place of O
t et ramet hyl ur oni um hexaf | ur or ophosphate in ste
LC- t;@gzo@j?gok/&%-l\( MJM,J)I -teg@guet@gpwlumgeg(a Igwogmsphate in step
C23R6FI N3O7+. 15 Exanple 100
(2S, 3R) - 3-Benzyl oxy-2-{(R) -4-[4- ((R) -2, 3-di hydroxy-pro
poxXyg-MiBre Dpis]Mas & (Mirbix)p-602; Calcd. Mass, 602 for CozHosFIN3O7™.

Example 100
(2S,3R)-3-Benzyloxy-2-{(R)-4-[4-((R)-2,3-dihydroxy-propoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-N-(2-fluoro-4-iodo-phenyl)-butyramide

O~
o

Prepared by the same method as described in example 43 except that (i) (2S,
3R)-3-benzyloxy-2-(9 H-fluoren-9-ylmethoxycarbonylamino)-butyric acid was
used in place of (S)-2-(9 H-fluoren-9-ylmethoxycarbonylamino)-3-naphthalen-2-yl-
propionic acid in step 1, and (ii) the steps following step 3 were performed as
described in example 114.

LC-MS: Obs Mass (M+H"), 678; Calcd. Mass, 678 for CagH3oFIN3O7™.
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15

i mdazolidin-1-yl}-N(2-fluoro-4-iodo-phenyl)-butyram
de H OONNO 11CHO01- FHO~~CO®™ 20

wee@pase® by the sane mnet hod as descri bed i n erepP®OAE1313

except that (i) (2S,
3R) - 3- benzyl oxy-2- (9H-f UE{(&Q‘I e){bqet hoxycar bonyl am no
)-butyric acid was used I'n ace of

(z@ 32)(29{+rR§ Uyaremy-2 wDﬂ%I’@éwpr&fprywbﬁmylPQ 53dipr@ivhitlzolidin-

pionic acid in step 1 (11) the steps

o iy Rsod oo i hyadRd | bed

exanpl e 114. LC M5 l\/brqss (M+H+), 678; Cal cd.

Mass, 678 for F / 096259

PCT/ EP2007/ 05131 \%D@Z%

R -2-((R)-4-[4-(( ;w OH

hydr oxy- pr opoxy) - theny 5-@i oxo-i ﬂl idi n-

1-yl}-N-(2-fluoro-4 - phenyl) - 3- hydrox -but yram de
érﬁea{?'ené"tbﬁgﬂgél ggﬁlge@gmcgj %s HEL&iddd ﬁ SGRAE 08 é%éehh%a 9

I'n exanpl e 43 'except
6833,3 tert-butoxy-2-(9H-fluoren-9- ylmethoxycarbonylamlno) butyrlc aC|d was

Hﬁ%d ﬁu%l%rpég?gé aésf %ﬂérfél?u &@@réa tnr;/a{( |no- gph%l%len-zyl-
b@m@mé%ﬁdlh@é@"ﬂ andrl( |Qﬂh8%@t§salhh@mh|ga§fb§@w§ré1@éﬁ6rﬁféd as

en-2-yl- propionic acid in step 1, and (1i) the steps
flesqrpaidig exasipla 1wére perforned as described in

cxom it oL B 10, AL e 80,50 o

(S)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-
et hoxy) - phenyl ] -2, 5-di oxo- i m dazoli di
n- 1-yl } - 4- phenyl - but yr ani E¥ampie 102

(S)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-4-phenyl-butyramide

PO

- OH

Prepared by the same method as described in example 72 except that (S)-2-tert-
butoxycarbonylamino-4-phenyl-2-yl-butyric acid was used in place of (S)-2-tert-
butoxycarbonylamino-3-thiophen-2-yl-propionic acid in step 1.

LC-MS: Obs Mass (M+H"), 618; Calcd. Mass, 618 for Co7H26FIN3Os™.



10

15

OOH NH FHOH 15 Prepared by the sane nethod as
described in exanple 72 except that (S)-2-tert-

wheiexysy bonyl am no- 4- phenyl - 2-yl -but yri ¢ aci BCTVEB2007/051313

used in place of (S)-2-tert- -bwutoxycarbonyl am

no- 3-t hi ophen-2-yl -propionic acid in step 1. LG M
(bs Mass (MrH+), 618; Cal cd. Mass, 618 for

C27H26FI N3Cb+. WO 2007/ 09EXMhpReCT108P2007/ 051313 - 90

| 03
() MR U picbrsiorPherd)-BHERYy 14 42y Ry - oy PRmEg5-cioxo-
ﬁﬁinglcﬂw_ %ﬂ}/%]_m%t}héngbﬁlﬁalrllgg’a/r?mldq butyramide | OH

ed by the sane net hod
as described in e cept t (S)-2-(9H
no) - 4- met hanesul f onyl - but yfic

O
aci d was O&e{j in place
of

(S)-2-(9H fluoren-9-yl neghoxycar bonyl am no) 3 napht hal
en-2-yl - propionic aci d/lcp step 1. 10 LG Ms: (bs Mass
(MrH+), 620; Cal cd. Mass, 620 for C22H24FI N3O7S+.

Exsparee szHe same method as described in example 43 except that (S)-2-(95-
[ 4- (2- Hydr oxy- et hoxy) - phenyl ] - 2, 5- di oxo0- i

tghquﬂ mneﬁhgqua}rbor@@ﬁmfgdﬂr me@h@r@sdjlfgnﬁlnblggnc acid was used in
EJI'aI-c@?o'f é)@[ Q#ﬂu&gﬂ-QQPIﬂ@fhéxM%ylémgo )-3-naphthalen-2-yl-
propionic acid in step 1.

LC-MS: Obs Mass (M+H"), 620; Calcd. Mass, 620 for CaoH24FIN;O;S™.

Example 104
(S)-2-{(R)-4-[4-(2-Hydroxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-
pentanedioic acid 5-amide 1-[(2-fluoro-4-iodo-phenyl)-amide]

QLT

)
- OH
HN" ~O

2
Prepared by the same method as described in example 72 except that (S)-2-tert-
butoxycarbonylamino-4-carbamoyl-butyric acid was used in place of (S)-2-tert-
butoxycarbonylamino-3-thiophen-2-yl-propionic acid in step 1.

LC-MS: Obs Mass (M+H"), 585; Calcd. Mass, 585 for CoaHa3FIN4Os™.
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N NONO FHOOH 15 H2N O Prepared by the sane
nmet hod as described in exanple 72 except that

w@ B)o7a9269 t - but oxycar bonyl am no- 4- car banoyl - bRCEPN07/051313

acid was used in place of (S)y92-tert-

but oxycar bonyl am no- 3-thi ophen-2-yl-propionic acid in
step 1. LG Ms: (Cbs Mass (MrH+), 585; Calcd. Mass, 585
for C22H23FI NAGs+. WO 200Ex&%pl&905CT/ EP2007/ 051313

-91 Ex le 105

(S NNE (@blera-Ariedorohe ay) BréRY 442 i o ety Ryemiks,5-dioxo-
hoxy i i ox 0 dazol i di

hipaza S ke "E*O?rﬁﬁ”rﬁrh'd@ OH ONNNO O O

OH 5 Prepared by the same tthod as described in

exanpl e 3 except t or =-i odo- ani I i ne was
or O 'm\e\\in step 1,

used in place of
Wi noQB- phenyl - pr opi oni c acid

and (ii)

(S)-2-tert-but oxyca?'b
was used in place of
(S,S)-2-tert-but oxycar bonyl am no- 3- phenyl - butyric acid

e 8l o g 2R PR Ead BESo LI il & dp it 2-chioro-
4-SpddiNapinEviay Ose‘ti lnofﬁiae@bénsbrbrrﬁ-i(cR)Ofé-e{nﬂrr(eZﬂrméphmxaﬁd (ii)
éﬁ 4%1*3#85?)%{9&% n}b’laén'ﬁﬁvéiphew' HPRIRAIR 3dd tyag usgdnn place of
(S,9)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1.

HRMS: Obs Mass (M+H"), 620.0442. Calcd. Mass, 620.0444 for

026H24C”N305+.

Example 106
(S)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-propionamide

RO

Cl O—

Prepared by the same method as described in example 3 except that (i) 2-chloro-
4-iodo-aniline was used in place of 4-bromo-2-chloro-aniline in step 1, (ii) (S)-2-
tert-butoxycarbonylamino-3-phenyl-propionic acid was used in place of (S,3)-2-
tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, and (iii) (R)-tert-
butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid was used in
place of (R)-tert-butoxycarbonylamino-[4-(2-tert-butoxy-ethoxy)-phenyl]-acetic
acid in step 2. (R)-tert-butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-
acetic acid was prepared as described in example 80.

HRMS: Obs Mass (M+H"), 634.0602. Calcd. Mass, 634.0600 for

C27H26CIIN3Os5™.



10

15

20

25

NNO C OPrepared by the sanme nethod as descri bed
in exanple 3 except that (i) 2-chloro- 4-iodo-aniline

woRr®70sesd i n pl ace of 4-brono-2-chl oro-ani | i nePCTER108P051313

1, (ii) (9 -2- -92-

tert-but b | ami no- 3- i oni id

ugcred Ig glxggzro?nzlsag ng 6grp]%né(L|09ropl onic acid was

($)rN (thmnwanb@@ph@ﬁylm @Rphe[ay(l(R}Jgt:aydnhydmytbrbpoﬁ} )&shenyl]-
and (iii) il ) -tert- butoxycarbony

?ler’- ‘{"@X?‘Zmlﬁﬁzﬁ Q- b‘b’ﬂ&(@'}‘e’b\ﬂtﬁﬁw'}mamq c acid was used

in place of

(R -tert-but ox;} nyl@mhie‘ ert but oxy- et hoxy)
- phenyl ] - acetic @. i _Sie

(R) -tert - but oxycarfon| anj no- - ox -Q"hoxy) phe
nyl]- acetic acid ®a raré@i as descrlb i n exanpl e
80. 25 HRVE: (bs Mas 634. 0602. cd Mass,
634. 0600 for C27H26 N305+ WD 2007/ 096259

PCT/ EP2007/ 051313 -92 Exanpl e 107
PBpated bythe saoeimetinst ahdagenbezl in(@Rpmple 8 ¢xarpt thag {igi2-chloro-

BHBOGEN e DA HLaPIRIMEA of trbramer2-chlorg:aniling.ia sieR ! iy(S)-2-
@rhbthto@y@rﬂbohly@mﬁb@-‘bt’ﬁerﬁﬂ-@ﬁ@m@ﬁic@mq Wasm@a mtptdaxéObfa(S S)-2-

described in exanp except that (i)
rerf- B@I’@M@ﬁ"ppHE'amgoﬁs@@ﬁﬂYﬂrbHFYé@eac‘dﬁ n step 1 and ('“) (R)-tert-

9 BPEETANS) N8 dife Jdiddidn (459|m%tho y)-phenyl]-
6 %ggp gcar@ J1 Idar% @&hﬁﬁy%‘ proopi onic aci &‘?Né’

aeetit acd Metscwsenfln(pﬁaé‘e oﬂ(R) tert- butoxycarbonylamlno [4-(2- tert-butoxy-

L Dsh S ar bonylam no. S PNl UV LS RS i TR 2.0
I

QW&“X@ h%gfb&bﬁﬂﬂ?nﬁéth()((@pﬁer?yl]déé&%@dld [N]ats?é@‘)ﬁl’é‘a & used

-4-yl y) - 10 ‘aceti’c acid was us
p$ deecrited in example 114.

(R) @I;S[ ﬁgﬁﬁ%ca@@ﬁq% ggb@?ﬂ 493@@ rass 539550 for

(F@C£QE ﬁg} xycar bonyl am no-[4-((S) - 2 2- di

net hyl %ﬁ i oxol an- 4-yl met hoxy) - phenyl ] -acetic acid
was prepared and used as described in exanple 114.
HRVS: Cbs Mass (MrH+), 65 | cd. Mass, 650. 0550
Tor 15 covtoed I Naoby. - Exdiiple 168

(2S,35)-N-(2-Chloro-4-iodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-3-phenyl-butyramide

N I'I'I'QO
N We \
Cl o)

Prepared by the method as described in example 1 except that (i) 2-chloro-4-

iodoaniline was used in place of 4-bromoaniline in step 2, and (ii) (3-
dimethylamino-propyl)-ethyl-carbodiimide hydrochloride was used as the
coupling reagent in place of O-benzotriazol-1-yl-N,N,N’,N-tetramethyluronium
hexaflurorophosphate in step 4.
HRMS: Obs Mass (M+H"), 604.0496. Calcd. Mass, 604.0495 for
C26H24CIlIN3O4™.
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Exanpl e 108
(2S,3S)-N-(2-Chl oro-4-iodo-phenyl)-2-[(R)-4-(4-nmethoxy

WO pieengd2y9 2, 5- di oxo- i m dazol i di PCT/EP2007/051313

n-1-yl]-3-phenyl-butyramide @H \ ONNN\ O C HO
20 Prepared by the nethod as described in exanple 1
except that (i) 2-chloro-4- iodoaniline was used in

pl ace of 4-bronoaniline iBxapbe 309and (ii) (3-
di met hyl am _no- propyl ) - et hYl - car bodi i m de hydrochl ori de
(s 3858\ (ZaS Mave-4-wdapphany)r&HFe it (4-AY §PRIESY Rethoxy-phenyl)-2,5-

I j | 5 ; I et ranet hyl uronium 25
@ggg? ﬁ}g%irogéﬁog éﬂ%\gt g%ﬂlllsgt%%raﬁ&éﬂvs: bs Mass ( MEHH)
604. 0496. Cal cd.;_Mass, 604 49,33 for C26H24CI 1 N304+ WO
2007/ 096259 PCT/ EH - 9an‘p| e 109

(2S, 3S) - N- ( 2- Chl oraA~ erfyl" ®) - 4- (4- cycl opr

opyl net hoxy- phenyl )12, 5 ‘ 0 \\ﬂ
Z-phenyl - butyramdée OH ON

di oxo-i ni dazol i di n-4-
NNO C O5 Prepareg t he same nethod as descri bed

in example 3 except that 2-chloro-4- iodoaniline was
BR6i5hr B 1 B Rale. Rl DS s NP A lile e R BP b P hioro-4-
moéﬂrmmba;afomwinrmab@w2whﬁmesl4-bmam|ir&>@irﬂstwa ase R)-tert-
in ace o
PWPXS e Pop MmN At SY AP PERRYIBEThOXY RhesyD-anelisaricbvas kippd in
= I ' idio t -
PR SRR E e aBt e B PR feruipupeinay - ehsiloete
agibengtdp 2 a¢@j-tert-boioctypabopylepined42- tertbutoXyaethory)holtenyl]-
%%t?c? %cﬁ%ilv%%d gﬁ@;ééécggylg{sirﬁ%? rtnle%nodoafls described for the preparation of
[ bty ban L a Y218 et ey PR Foneny
agetioacidpy examnpld 4% exodpidhabsyayedpyimethyl bromide was used in
place of 2-(2-bromo-ethoxy)-tetrahydropyran.

HRMS: Obs Mass (M+H"), 644.0799. Calcd. Mass, 644.0808 for

ngHgsC”NsO4+.

Example 110
(2S,35)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide

Bafion

OH

Prepared by the same method as described in example 48 except that 2-chloro-
4-iodoaniline was used in place of 2-fluoro-4-iodoaniline in step 2.
HRMS: Obs. Mass (M+H"), 634.0597. Calcd. Mass, 634.0600 for
C27H26CIIN3O5™.
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pl ace of 2-(2-brono-ethoxy)-tetrahydropyran. 15 HRMVS:
Cbs Mass (MrHt), 644.0799. Cal cd. Mass, 644.0808 for

w@2®76b28C 1 | N 304+ Exanple 110 PCT/EP2007/051313

(2s 3S) - N- ( 2- Chl or 0- 4- i odo- pheay! ) - 2- { (R) - 4- [ 4- ( 2- hydr

GG KEkeRede '%PE? gqughcé)rh YN WRSRARCEIOES ofadgnt): Re=

N 2. 86 @inGllesQ0BE. MasBi(RRANEY 686.t O8lcaaMesEES4®Ebras
described in exanple 48 except that 2-chloro-

4- iCrdd=atiINNe@Qeas used in place of

2- ﬁtﬁNM‘FgQDAfMgg?g slgaq“ (Ij—lz‘? BStQ?@Sg%AJ*F‘@Ng:&e(%S*IHQ/HE.@S (d, J=11.5

CZW-H-rZGI(EI ) P %ehardCic?iBHd &6 258eHCT/ EP2007/ 051313 - 94
LC-M5 (reverse phase HPLC, C18 columm, water /
acetonitrile gradient): Rt = 2.36 m'nutes, (bs. Mass
(MtNa+), 656. Cal cd. Massgy 16 941C27H25C1 | N3NaCb+

1H NI\/R(DI\/BOd6 300 MHz) bH 9.85 (s, 1 H, 8.56 (s, 1
2S,3%) 96 2( Ghlayo=A-ivtlospheRyhz2-{(B) M) [4pfihhydrioay @th@ryi) $hieoyl]-2,5-
resonan

{904y dgg! 029'” 1@%%%@&&”}6@&%9‘?) 2-{(S)-4-[ 4-(2- hydr

oxy- et hoxy) - pheg_ 11-2,5- o

di oxo-i m dazol i | }©3- pHe yramde OH ON
NN1~-~, C O ,'fb oJNUt j/OT 0

(2S, 3S) - N- (2-chl or of 4- itpdof phény! )= { ( R=4- [ 4- ( 2- hydr
oxy- et hoxy) - Cl 0 OH

A solution of (2S,3S)-N-(2-chloro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide (prepared as described
in example 110) (50 mg, 0.079 mmol) was dissolved in methanol (3 mL) and
stirred at ambient temperature for 4 days. The resulting mixture of isomers was
concentrated in vacuo and then purified by super-critical fluid chromatography
using a Chiracel OJ column eluted with carbon dioxide at 100 bar and 30 °C
modified with 35% w/v ethanol in acetonitrile eluted at 2 mL/minute. The first
eluted compound was collected and concentrated in vacuo to obtain (2S5,3S)-N-
(2-chloro-4-iodo-phenyl)-2-{(S)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-butyramide (14.6 mg, 29%) The compound eluted
second was identical with (2S,3S)-N-(2-chloro-4-iodo-phenyl)-2-{(R)-4-[4-(2-
hydroxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide (18.1
mg, 36%).

LC-MS (reverse phase HPLC, C18 column, water / acetonitrile gradient): R:=

2.40 minutes, Obs. Mass (M+Na*), 656. Calcd. Mass, 640 for

C27H25ClINsNaOs™.

"H NMR (DMSO-ds, 300 MHz) & 9.98 (s, 1H), 8.61 (s, 1H), 4.81 (d, J=11.8

Hz, 1H) ppm (characteristic resonances).
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phenyl ] -2, 5-di oxo-i m dazol i di n-1-yl }-3-phenyl - but yram
de (prepared as described in exanple 110) (50 ny,

w@2®709% 8Dl ) was di ssolved in nmethanol (3 nL) BEMEP2007/051313

stirred at anbient tenperaturésfor 4 days. The
resulting m xture of isomers was 15 concentrated in
vacuo and then purified by super-critical fluid
chr omat ogr aphy u5|ng a CExannﬁé1¢n colum eluted with
car bon di oxi de a nodi fied with 35%
GRS e thprarf’emﬁrmqnya %|{<uFi edd[ﬂaf R 2y rPRYTEOP O Phenyll-

{?@"géﬂghw lﬂU‘fJ-?%-g?jép@%?ylﬁ?}tyrﬁﬁﬁ&g and concentrat ed
anyl ) - 20§75ﬁ 4-[ 4- (2- hydr oxy- et hoxy

(2 chl oro- 4- |odq p
i m dazol i din-1-yl @ 0 yr@@ ng, 29%
s_eH:on entic ith

) - phenyl ] - 2, 5- di o)
The conpound el ut ed
(2S,3S)- N-(2-chl oroC'4 sheny! ) - 2-{ (R) - & 4- ( 2-

hydr oxy- et hoxy) - pheny 2, 5-di oxo-i mdazolidin-1-yl}-3
- phenyl - but yram de 369%9. LC-MS (reverse

egagq%gg'tb)k;%ﬁt%ecg@@%&@ggg e HAMES Srchpinat () 2-chloro

ﬁﬁ@d -Gallied. é@§§ed é@bf4@c‘o’hi2>5231chl‘@bl@@ﬁrh 1y 1,and (
DI\/ISOOdGI Sy\(/) ﬁﬁﬁ]a e sNBfR and (ii)

@r&@utogy%r@qngam&o [4I @)(%bmr@gﬂg@@@r pgle,nyl] |_aI)CG’[IC acid was
SSBIABEER (NOGPOHCFEAEEH RERRR SR Bk -6y pheny
éé’?:c%c)ld A (sfép@ll ﬁpfeﬁ-BomymnnVl)afrﬁﬂMRX(-R%-Myd(ogly-p?epoxy)-

r r opQ en - , :

Oenl Sl A s TP AT 35 fescrinnchipiBaIRye 46 arsee fat (R
P

e e e e e OB R orbren

4 |I-dﬂMSarﬁDbSMSﬁa($/lt}§éd64& OEBEC@aicd Mass 648.0757 for

Cﬁ pgro-aniline in step 1, and (ii)

( R) %8 & dxycar bonyl ani no- [ 4- ((R) - 2- hydr oxy- pr opoxy

) - phenyl ] -acetic acid was wused in place of

(R) -tert-butoxycarbonyl ani no- [ 4- 52 tert-but oxy- et hoxy)
-phenyl] 10 acet| c acid |Exalmbe

(2 S e A (el AR 25

@i oRmid D ligkc egt}-3- bhén)(IFButﬂamlde

Prepared by the same method as described in example 3 except that (i) 2-chloro-
4-iodo-aniline was used in place of 4-bromo-2-chloro-aniline in step 1, and (ii)
(R)-tert-butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid was
used in place of (R)-tert-butoxycarbonylamino-[4-(2-fert-butoxy-ethoxy)-phenyl]-
acetic acid in step 2. (R)-tert-Butoxycarbonylamino-[4-(2-methoxy-ethoxy)-
phenyl]-acetic acid was prepared as described in example 80.

HRMS: Obs Mass (M+H"), 648.0746. Calcd. Mass, 648.0757 for

C2sH2sCIlIN3Os5™.
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met hyl - oxi rane was used in place of
2- (2-brono-et hoxy) -tetrahydropyran. HRVS: (Qbs Mass

W@ bo09625648. 0755. Cal cd. Mass, 648. 0757 for ER2BERRCI/051313

I N3C6+ 15 Exanple 113 -96 -

(2S, 3S)-N-(2-Chl oro-4-iodo-phenyl)-2-{(R-4-[4-(2-nmeth

oxy- et hoxy) - phenyl ] - 2, 5-

di oxo-i m dazolidin-1-yl}- mewhﬂutyram de OH ON
Cl O 20 Prepared

RS 38 wte-Chlcagtniore-ahasbebt (R rﬂa{4 (-2t exy-propoxy)-
fne iR bk PR HIRA |- PHRES Putyramide

(R)-tert-but oxy hony!l anDpo- 4- (2 nmet hoxy- et hoxy) - phe
nyl]-acetic acid Y o of

(R) - tert-but oxycaxbenyl-aqMes 4'—"@510 -b - et hoxy)
-phenyl ]- acetic acidHi n 2.
(R -tert-Butoxycart 4- ( 2- met hoxgpyet hoxy) 25

phenyl ] -acetic acid prepared as described in
exanple 80. HRMS: (b¥ Mass 648. 0746. Cal cd.

%Ef%ﬁ%ﬁ%%%%%%&%*ﬂet@%fé%% B?e%i’ﬂ HBritld 1188 eeBr that

f&gb@tﬁk;é&érbanﬁamm@w( (S)dn2 phveeiHy)-{ R3]d eloldn-kdyl n(n(eR)ox&
- al I oOXy-

phemy/l- ?C@t'%afa‘ij &&@Pﬁfﬁ%ﬁ% epelibprAbGIPY) WasHised inRlase ahiR)-tert
B Srhbllefihg e to oty Hostabi Ty SRl PrfiFacetio acd
(n 3tepR), i)t (26t BBNQe{XElyzardmnmy)La[ﬂ rIR:) -4,8-ditfy®roy-prapoxy)-phenyl]-
acetyémlko}-i}- %‘-é’ﬁié’}oaﬂ |od3/ phenylglg-a/r?enyl butyramide was temporarily
protected as (2S, 35)-2-{(R)-2-amino-2-[4-((S)-2,3-bis-trimethylsilanyloxy-
propoxy)-phenyl]-acetylamino}-N-(2-chloro-4-iodo-phenyl)-3-phenyl-butyramide

(performed as described below) prior to performing step 6, and (i) acid
catalyzed hydrolysis of (2S, 3S)-2-{(R)-4-[4-((S)-2,3-bis-trimethylsilanyloxy-
propoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-N-(2-chloro-4-iodo-phenyl)-3-
phenyl-butyramide (performed as described below) was performed prior to
purification and isolation of (25,3S)-N-(2-chloro-4-iodo-phenyl)-2-{(R)-4-[4-((R)-
2,3-dihydroxy-propoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide
in step 6.

Preparation of (R)-tert-butoxycarbonylamino-[4-((S)-2,2-dimethyl-[1,3]dioxolan-4-
ylmethoxy)-phenyl]-acetic acid:

(1) To a solution of (S)-2,2-dimethyl-1,3-dioxolane-4-methanol (5.22 g, 39.5
mmol) in dichloromethane (60 mL) at 0 °C under an atmosphere of dry argon
were added triethylamine (11 mL, 79 mmol) and 2,5-dichlorosulfonyl chloride
(10.18 g, 41.5 mmol) and the mixture left to stir and warm slowly to ambient
temperature overnight. The reaction mixture was diluted with dichloromethane
and washed with water. The aqueous layer was separated and washed once

with dichloromethane. The combined organic layers were washed with saturated
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phenyl ] -acetic acid (prepared as described bel ow) was
used in place of (R -tert-

wheiexysy bonyl am no-{4-[ 2- (tetrahydro- pyr an- 2PgT/BR20)7/€51313

t hoxy] - phenyl }-acetic acid 109Tn step 4, (ii) (2S
éﬁ@?%us{ écei? %’%rd&é@b&%’o&%@ églu?férq' dWé%er ol ﬁé)fo%%ﬁ(ydﬁe@over

s@duuh&rémméﬂ mremedahd@@npéleﬂﬂaﬂb)j -iBvabesyd davednadiiydesithe. The
tenporarily _protected as

rsjdue yarpLy Iaﬁ]bu&hzor[natqg(@hmoeerbﬁlgca gelasagipnt pluses fasm O to
ﬁ@f{ %%SWQC&?%SZN% i @P% 235 -di chIorP b[()antzenesuh;?nlc acid (R)-

E;Qedlﬁgﬁrthydeﬁ @dldxelramzbghinéieyloa@t?paa; grcoﬂdglqa;rsrsfodldrﬂ P@G gS 82%).
t 15 t i \

B To 2 sfStudoulidn & LF- e bRV o m) KaT toad hisipy hanyl)-
REOROXMY éphe@% b4 %mrﬁor?wea@ywwdﬁﬁei Xﬁbﬂﬁ%m)de} (2'5%2) ahb °C

oro-4-10 phenyl) - 3- "phe butyra erfornmed
ded@rrarbetm@@rmw olvdsy prgonowas ddged sodium hydnide (Gﬁ%usuapensmn

and | SoII %)dgggﬁn%roo1% mrgag %ﬁetnglrylxyr?(sﬁjreg thjf) (CE lgar 15 minutes.
;5’3DQ:'hi'b’r6ftS@h\teﬁé§lﬁlR?Wé abiag F?gld 2—%11rﬁeﬂ1yPE1OS]Pr xdraeliyilingthy| ester

1- fohen - but yram de 0in ste epar ation
& 14 mmo mmol) was added to the reactlon mixture to form a yellow

OIS 44805 B O

&0l 00 iFOroof0 hﬁhutész mmr@tabmn mMixtarelivbiadl bgnaew -ovetdiasdk heavy
(5.22 25 mmol ) in dichl oronet hane

grqglmwgéwaérpogﬂ%@pw@p@n@ﬁerapqaéyr@eﬁhIut@grvgtrhgmhacetate cooled
I QoG Aedivith Biregfdl (BT dtifator, The girred mixture was

acidificbieombk&=ur with ¢fM aquesus mydmi:mrz&rmacsd o\he drganic Iayer was
anbi e

SerArarac e e fal e Ry AR WG A1 Aeeeliley e Combined
URIPic 1S RBHEAHSNAEWRY WS RAREY Bhed), SRl 8o Sulate,

w t h"di chl or onet hane. onbi ned organl c layers
fikeredbrough anihim paetai smce@dmdaomtwﬁasd in vacuo to give (R)-tert-

e S R e R U G

566tidaeig dsfapale ydllbvesaig f@ﬁﬁh WRIRA &M &t &sbduatey 99 H@/ fop
| eave an oily residue. The residue was purifi

shpsaeeny ey siepet wghout%d@mn@imaﬁ@aﬁorbﬁu%a 96?/% 0
to 40%v/v ethyl acetate in hexanes to give
2, 5-di chl oro- benzenesul fonic acid (R) 5

Prepatatiei b (29, B2 G%VH anmr#b Ql[lﬂ’\(&)y? 3€lSIE-QIr imaghydsilanyloxy-
colorless solid (11.06 %, J a stirred
BEINSXY 5Rhemyl]-acetylamino}-N-(2- chloro 4-lodo- phenyl) -3- phenyl butyramide:

R écﬂﬁﬁorpgf %9/ %‘"E’ b?gﬁ%?%%ﬂ]cg-ﬂ-[mfgﬁ)‘?%%-@H?d%'xgl-propoxy -

aceti c acl

phény]- ammmrrmoo}namzelmommgo ahe@ylm plhedg-batyramide (330 mg,

BAETRREIR oSOt o BA55 45, o WS/asep HRAiamine

&hie/ X, 98 endbi) rdrRiccdrottirkefh9sildRe TBGLES1.76 mmol) and the
mixture stirred at ambient temperature for 30 minutes. The resulting suspension
was diluted with ethyl acetate (50 mL) and washed with brine (2 x 50 mL). The
combined brine layers were back extracted with ethyl acetate (2 x 50 mL), the
combined organic layers dried over sodium sulfate, filtered and concentrated in

vacuo to give crude (25, 35)-2-{(R)-2-amino-2-[4-((S)-2,3-bis-trimethylsilanyloxy-
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10 2,5-Dichl oro-benzenesul fonic acid
(R -2,2-dinethyl-[1, 3]di oxol an-4-yl net hyl ester (2.14

WO/ 09@529 mMmol ) was added to the reaction m RCER200D051313

forma yellow solution whicho%as stirred at ambient

R HE R ke R R S RE G B IRk ey gy FolBhamice

wamhawagdf adbqaaty pmuw;emrryub@é@dmws@oms@éb 6 Quithdlot gdditional
erature, diluted with ethyl acetate, cooled 15 to

DU iGalient(B3Bted %%h an equal vol ume of water. The

stirred mxture was acidified to pH=4 with 1 M

aqueous hydrochloric acid. The organic |ayer was

Blgpenipdiedf B8] 33)e2- @((ﬁ-l)eb[m ((S32e8- bésctrimaath gldilavn il ixye prodoxy ) -

aceréﬁ]t £ ripsormizepioig: T ud Wb chBbe i wheRy 5 pheny

t&hr@:through a thin pad of silica gel and
Xcentrated in vacuo to give (R -tert 20

EQH@MyAgaxybbquloamfr{aS[ asq e(Re2&minoe2-f () 2,31d-oxol an

e VRIAR A B 5Bk afelBriopF 1§iephGro Fiodoneny)-3

BHESRBIRaMIGE u‘sihgsé fethodsinfiRi o @ttliddseABéd in example 6 crude
puri f| cation 96% Preparation of (2S5,

G@ -3B)3-/f)2- (Fo2d 125 Kﬂ(ﬂathzlsrkarwl@,xwmqmw)ypaemsdh?ﬁodloxo-

Mg%g?(hy in- 1%%{/\{ (]2 chlg yf' '?19 gPewlzg %r]ﬁngr gutlr (ﬂ-? ﬁs glssolved
In)eta pér%laﬂe(Botmt)aamdimlxedl'@lgar@.wl)kwwthﬁ ofv/( 29, aqueous

2, 3-di hyd
bﬁ@@yhhoﬂﬁ@&q/{ B3t aNbie shmBptats f@aégéﬁ@ﬁiﬁ‘%"t‘%&fm femoval

BLIR AN ARty ordliot? Tl WHlo ser AR e
hqudoiBlayepeiraaidd alithostyir acebtieyLst sam_)( ZIBfé tomBinéd ethyl

mml iqand the 30 m xture stirred at anb
l2yarsewe s drigd ﬁi’ﬂh%%%umﬁ‘\’éfa%sftilef@q@n@ G@B@?@f%ﬂd in vacuo

B SR Al g i 1
kmcsl{embeaméﬁm 00 %GHdiehlbsdmetbahatad(Eoxmé&bantl) in didtdoromethane.
N)tnbi ned organi.c Iaze F dried over sodi ufm sul

Pt EPRPUIRIOBIRVERE? 9 QI?FPerUGTaQQIEa‘PH‘Qg %‘ét'oé‘nsdb@ 9assy

ARldue ngﬁ%owgﬂﬁ'@cﬁlérdnﬁ§h %o 5 @S, rdll[]%ch\)ﬂtﬁ iRyl ther (2
Xy WO 2007/ 086259 PCT/ EP2007)

piLo pohyhexaheay 1 ndgexddediio preC|p|tate (2S, 38 N-(2-chloro-4-iodo-

RO R A R gé%@gaf@gog&ﬁq.damndm 1.
gv}@ppﬁe I%Ménﬁd@%ldﬁ%s oBtHindd 88kl WMoreB20sdiE, affh Htration

drol’ysi s of
a@dzylpgmvacqmﬂ(?(@p 2°%)bi s-trimet hyl si | anyl oxy- propo

Xy) ;
pha iy 0B MBs%- 663 Fa031 CaISH: Masy SR Z08PL et e PUNeCs
o- phenyl) - 3- phenyl - butyram de: Fol |l ow ng cyclization

of (2S, 39)-2-{(R)-2-amino-2-[4-((S)-2, 3-bis-
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trimet hyl sil anyl oxy- propoxy) - phenyl ] - acetyl am no}-N-(2
-chl oro-4-i odo- phenyl )-3- 10 phenyl - butyram de using a

woredonoeb2sd m | ar to that described in exanpl e 6PCT/BE®07/051313

(2S, -99 -
395)-2-{(R-4-[4-((S)-2, 3-bis-trinethylsilanyl oxy-propo
xy) - phenyl | - 2, 5- di oxo-

i mdazolidin-1-yl}- N-(2 cEk@mpié-mado phenyl) 3 phenyl
-butyram de was dj sso [ acetate 0Om-

h
i S S Gl duiopRiany) 2140 s S Bareiveiroxy-proboxy)-
| f
E%%%éi@b ‘%‘2/0 AL ?‘p@'?ﬂEmh Frat hyl si Lyl

41 wer e separat ed and the

Rcetate (2 x 50

‘ fri ed

ated in

J i cAti on by chr opmt ogr aphy
eluted in 1 % v/v steps

bet ween 100% di chl or onfet hane and 3% net hanol in

Eh& ML TR BBt Al Aot BRETE Yeb et 1 B

RIS @i g 68h- ‘pﬁ@nyl?’]l—zdﬂ Rbl|40[l40(I(TIE} baaei h&@r&(yfﬁrbpoﬂy Lpﬁ@ﬂ' 2 5 dioxo-

with dieth exanes (

tr@dg,z@l@rbﬂﬂé{} 8- qh@gyggytyp\am@ec(mr%queq_as&ﬁﬁcnbed in example 114)

ﬂ/@%@ﬁln)chéd{r( ;ksé) é—?ﬁ?loﬁo g henyl-2H(R)-4-14-((R)-2.3-

roxy- pr opoxyy - phe RS

aihyd&wkmnpbxpmhermmmé -aidmx oz hnm}azolabmal-yipe Eengl- butyramlde

T8 g aors e Scpmienl g PR D aohoairaety using o

Mag$i C9 8o ARPeifdd @%ﬁ Iz@3"%3'\/‘/\}\'3@Sé“ceté!\‘@trﬁé)gbytfpa(?'féﬁﬁ?carbon dioxide.
PCT/ EP2007/ 051313 -99 Exanple

( 2$1BES: NOb2 Mardsoihb+ k)i 664)0566n3ﬂa)ledz &), -664{Q7QE Ty - 2,

ghg‘;ﬁ‘?‘q%&gﬁ%@%ggorﬁ dazol i di n-1

-yl }-3-phenyl -butyramde OH ONNN/ OCOH C OOH
5 The filtrate fromthe final purification step in the
preparation of (2S, 38) N- Example 116

FAS 95014005 BERKla B b1 kL1 (8) 2o R BioRy)-

pher\e2|5-dibRoimidazoBdipke piyi3-plényi-duryamiges epar ed as
descri bed in exanple 114? enrlched in

(2S,3S)-N(2-chkg -4|8d@ -2{(R) 4-[4-((R -2,
3 10

di hydr oxy- pr opox qir] §tz-(Q}H di n-1 -yl
}-3-phenyl -butyra IdeH

Prepared by the same method as described in example 114 except that (R)-tert-
butoxycarbonylamino-[4-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-
acetic acid was used in place of (R)-fert-butoxycarbonylamino-[4-((S)-2,2-
dimethyl-[1,3]dioxolan-4-yImethoxy)-phenyl]-acetic acid in step 4. (R)-tert-
butoxycarbonylamino-[4-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-
acetic acid was prepared by the same method as described for the preparation
of (R)-tert-butoxycarbonylamino-[4-((S)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-



10

15

20

25

The di astereoners were separated by supercritical
fluid chromat ography using a Daicel OD colum el uted

wordohoddss v/ v 1: 1 acetonitri le / ethanol in cap®DREP2007/051313

di oxi de. HRMS: Obs Mass ( MtH#)p, 664.0706. Cal cd.

PBEMsERI S8 B Sttt B ot ABR ) eflioyorane-4
&redhéh(ﬂwsyu%l{cg%pi?(dn? 8;zol2| 2Idr|1m|e:[hyl 1,3- d|o€g:1anle_46l5rt1ethanol
efd%wﬂs SR NS OMAH Boad 1D | CHia Mg Sapetbfg” "
g%@q@@ed as described in exanple 114 except

but oxycar bonyl am no- [ 4- ((R) 2,2-dinmethyl -[1, 3] di oxol an
- 4-yl met hoxy) - phenyl | - t| C aci i was used in place
of (R)-tert-butoxycar bony [1 7((S)-2, 2 di

15 58) oL bl an-orb GRERgoarbRRBYY sk priiv-2.5-

Bioxoxyecazodidipt hyi] 8- 2-Chiar -0~ phienyt) 3 phenyldjuly rexttian
- 4-yl met hoxy) - phenyl ] etic acid was prepared by

t he sane net hod as de%:rz(?s?,e or—t he prepar ation of

(R) -tert-butoxy g \no *1 d| met hyl -[1, 3

] di oxol an-4-yl ne 07/ \hoe

PCT/ EP2007/ 05131 phenyl ] - acet EI/d‘(DIH

exanple 114 except f

(R) -2, 2-di et hyl - di oxol ane- 4- Wol was used in

pl ace of (S)-2,2- d| rret hyl - 1, 3- di oxol ane- 4- net hanol .

H %?thé/%éﬁle( M@H‘T‘ﬁd a@@és&?ﬂébm@da‘iﬁblew@@%xcept that (R)-[4-
66 0706 for C28H28C N3O6+ 5 Exanple

(2Bists (@fl[“fétﬂyl-dlrf(elhs{l[SHﬁQWQth?RﬂWB)@mléﬁhﬁp?todwEbﬂi‘m}] fert

Bk DeRba R cBiE B was yseslinpaes of 435 8fheny 1 ) - 5-

bhrytabhyaaiiheg4-celdptopyleioxy-phenyl)-acetic acid. (R)-[4-(2-{Bis-
[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-amino}-acetoxy)-phenyl]-tert-

butoxycarbonylamino-acetic acid was prepared as described in example 48
except that N,N-bis-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-2-chloro-acetamide
was used in place of 2-(2-bromo-ethoxy)-tetrahydropyran.
HRMS: Obs Mass (M+Na™*), 757.0898. Calcd. Mass, 757.0896 for
C31H32ClINgNaO-™.

Example 118
(S)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-thiazol-4-yl-propionamide

0

L\

OH

Prepared by the same method as described in example 3 except that (i) 2-chloro-
4-iodo-aniline was used in place of 4-bromo-2-chloro-aniline in step 1, and (ii)
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/ NNOO ~~-OH C HONHO 10 Prepared by the sane
nmet hod as described in exanple 109 except that (R)-[4-

W@ 200flovesq 2- (tert-butyl -di nethyl -si PCT/EP2007/051313

| anyl oxy) - et hyl ] -anmi no}-acetuny) - phenyl]-tert-
t%;Q?ée’ﬁ?ﬁ%‘é&%@{%&&@ﬁéfﬂamgf&ql)Wepsroﬂﬁ)%ﬁjc 4dd ’\)Allaasct?se‘g in place of
Ezg,(%)ww@bumybmm»avmnb@?xhényﬂb@wrm &cid ¢h step 1.

- di
I a

4-(2-EBis- [2-(t§rt-buté di nethyl -si

hey) Obe Mags: @htHnoP2a.88P8x alemhdgsy, 626996 T1i9r
butoxvic m no-acetic acid was prepared as
deé%?lﬁgaﬁﬁg%§§anple 48 except that

N, N-bis-[2-(tert-butyl-dimethyl-silanyl oxy)-ethyl]-2-c
hl oro- acetam de was used_in pla of
2-(2-bronn-ethoxy)-tetrahﬁﬁ?%ﬁ??jﬁg HRVS: Cbs Mass

S5l 8 Al iy 25
¢igxoNm{dazatitdior b-y4-3-owdhgtpemyramide { (R) - 4- [ 4- ( 2- hydr oxy-

et hoxy) - phenyl | - 2, 5- di oxo- | nidazolidi

n-1-yl }-3-thi azod - ppofkeani de OH | ONNN O
HC SOOH \,-- Pepgse ---b@g ame met hod as
descri bed in exanp m/:‘(ig hat ) [Z-chboro-

4-i odo-aniline was gsed"i | a@e of
4- bronp-2-chloro-aniline’in step 1, and (ii) WD

e a e S T BT e Framgle £ Syecpt iyt g -oniore
4-iado-dniias wasedsedinpplace 0b#-broa®;2-chloro-aniline in step 1, (ii) (S)-2-
R bR B RN P BB SRS A el & 512
B ButoR¢EarB8AHahfho- 3R MRA bltyric 2P Sstep 1, and (iii) (R)-tert
butoxycarbonylamino-(4-cyclopropylmethoxy-phenyl)-acetic acid (prepared as
described in example 109) was used in place of (R)-fert-butoxycarbonylamino-[4-
(2-tert-butoxy-ethoxy)-phenyl]-acetic acid in step 2.

HRMS: Obs Mass (M+H"), 582.0655. Calcd. Mass, 582.0651 for

C24H26CIlIN3O4™.

Example 120
(S)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-methyl-butyramide

Prepared by the same method as described in example 119 except that (R)-tert-
butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid
was used in place of (R)-tert-butoxycarbonylamino-(4-cyclopropylmethoxy-
phenyl)-acetic acid. (R)-tert-butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-
yloxy)-ethoxy]-phenyl}-acetic acid was prepared as described in example 48.
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5 Exanple 119
(S)-N-(2-Chl oro-4-iodo-phenyl)-2-[(R)-4-(4-cycl opropyl

woredohosesphenyl ) - 2, 5- PCT/EP2007/051313

di oxo-i m dazol i di n- 1 yl]-3-metdayl -butyramde OH ON

N i.bed

| nw_é@a/l I@D%%{) ﬂa?y%bggﬁ %%@Qgg 5%% @&‘F'{. ne

vvascééﬁgmnmoghace of 4- brono-2-chloro-aniline in step

1, (ii) (9 -2-

tert-but oxycarbonyl am no- 3-net hyl -butyric acid was

used in place of (S, S)-2

tert but oxycar bonyl am no- Exahgle I1-2butyr| c acid in step
1S)-NAa- leoro 4(|6t)leipeehyl J«2u{t(B)<y,e[4r(ﬁang1Ih@|xy ethoxy)-phenyl]-2,5-dioxo-

0 ne henyl ) -acetic acid (prepared

%‘3‘“&% érﬁggd}q WVLB%\%@’E%Q) was used in place of
(R) tert- butoxy arbonyl am o-
(2-tert- butoxy Xy ) mnenzﬂlf c acid in step 2.
HRVS: Obs Mass (MgHi), 982 (658 O Mass, 582.0651
for C24H26CI | N304 20NEx rrp \\z\
(S)-N(2- Chloro4|Ctbdop IP—Z{(R) 4[OL2 hydr oxy-
et hoxy) - phenyl ] -2, 5-di oxo- i m dazoli di

Prdparbd b-tABIsAWe ﬁ@thﬁcﬁﬁé desdtibed i MaMhple P19 &e@pt fﬂa@{‘h -tert-

Prepared by the sanme nethod as described in exanple
buxgsarepnylenino-{Rf2t1eethoxysthoxy)-phenyl]-acetic acid was used in

B %%gxciﬁ%ﬁ%@)ﬁ}‘@é@g é:oéhaYS:%H %ﬁgt (?}J?’Q’r Sﬂﬁﬁ{eﬁo@-%@ﬁwﬁ@etlc acid.

Fﬂ)tetrﬁbmtokay@amuﬁﬁabmwtzam RethdxyctioRp)-phshyBabstityacid was

hen I)-acetlc acid

PF%FW@?@S B59RAINDBMRIRIGR- { 4- [ 2- (t et r ahydr o- pyr an- 2

descrl edél[%%garr@ﬁﬁq%gs%%?go%g%% BTGt

PCUERZ@MINAIR1313 - 102 HRVS: Cbs Mass ( MrHt),
572.0433. Cal cd. Mass, 572.0444 for

Example 122
(S)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-((R)-2,3-dihydroxy-propoxy)-phenyl]-
2,5-dioxo-imidazolidin-1-yl}-3-methyl-butyramide

Prepared by the same method as described in example 3 except that (i) 2-chloro-
4-iodoaniline was used in place of 4-bromo-2-chloroaniline in step 1, (i) (S)-2-
tert-butoxycarbonylamino-3-methyl-butyric acid was used in place (25, 33)-2-
tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1, and (iii) (R)-tert-
butoxycarbonylamino-[4-((S)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-
acetic acid was used in place of (R)-tert-butoxycarbonylamino-[4-(2-tert-butoxy-
ethoxy)-phenyl]-acetic acid in step 2. (R)-tert-Butoxycarbonylamino-[4-((S)-2,2-
dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-acetic acid was prepared and used

as described in example 114.
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C22H24CI | N305+ Exanple 121 5
(S)-N-(2-Chl oro-4-iodo-phenyl)-2-{(R)-4-[4-(2-nethoxy-

W@tz(twmgﬁ)zssphenyl] 2, 5-di oxo- i mdazolidi PCT/EP2007/051313

nlyl} -met hyl -butyram de Q- ONNO C HN O O0-

excep@g?t‘\ﬁ% @?EN%%: Q%S?gxgﬁ%my? sd B GHBY fBr

no -CAHCCINRNZDY - et hoxy) - phenyl ] -acetic acid was used
in 10 pl ace of

(R)-tert-butoxycarbonyl an no- (4-cycl opr opyl met hoxy- phe
nyl)-acetic acid.
(R)-tert-butoxycarbonyl am nomﬂt 85 nmet hoxy- et hoxy) - phe

(®)-N-(2ehlpm-ddodo-ypasnylpefiR)- ée{4e($8)d?),§cd|hp@mbxytpre[wxmtpmenyl]

RVS: . Qbs 86 058 Cal cd. Mass,
%ed'@é@mmfwo“%aﬁﬁ% S8 PO ARG o 597
(S)-N(2- Chlorq-4|odo ph@nylg 2-{(R-4-[4-((R -2, 3-di
hydr oxy- pr opoxy nyl ®-

2, 5-di oxo-im daz n- II.- \@? @)utyrﬁ)é_'deH O
ONNN\ Ol OH HNO ed\by/the' sane

nmet hod as descri bed |n e 1@ 3 except tBﬁt (i)
2-chl oro- 4-iodoaniline was used in place of

Préy288 by-thBlsanfametidteas Besémidlin déaimplé S extept that (i) 2-chloro-
tert-but oxycar bonyl am no- 3- net hyl - butyrl c acid wa

@g@@pamllrm wase uses in piicenf 4-bromo-2-chloroaniline in step 1 (ii) (S)-2-
gwg&%%%gﬁﬁ% %ﬁ%é—?%gﬁt'y%beﬂﬁi@gm& Wa¥JBqaf! pﬁjaée o, 98).2-
Bt bum%mamwamun@sttélhér{yfﬁbu&r%abldrm éneb 1[ Ia,na] du QR?ﬂt@t‘l

yl met

BHIOKKGabBnY BB e LB e R Floxalah A B Meshly)-Phenyil
%‘Rgt(%(%l? i oéxddé @ 56&@6‘@ dte'r{bﬁ%%%a@or&ylammo [4-(2-tert-butoxy-
atkioly ) phén)B] dcetmdtcadw#st)elpr@t (R iertplenytdrbacginminafd-g(R)-2,2-
(‘96 metﬁ{/Ie[qasr]gloxan- -yFmethoxy) -phenyl]-acetic acid was prepared and used
as described in example 116.
HRMS: Obs Mass (M+H"), 602.0541. Calcd. Mass, 602.0550 for
Ca3H26ClIN3O6™.

Example 124
(S)-N-(2-Chloro-4-iodo-phenyl)-2-[(R)-4-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-2,5-
dioxo-imidazolidin-1-yl]-3-methyl-butyramide

o¥yaTe

Prepared by the same method as described in example 119 except that (R)-tert-
butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic acid was used in
place of (R)-tert-butoxycarbonylamino-(4-cyclopropylmethoxy-phenyl)-acetic acid.
(R)-tert-Butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic acid was

prepared as described in example 29.
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as described in exanple 114. WO 2007/ 096259
PCT/ EP2007/ 051313 - 103 HRMS: Obs Mass (MtNa+),

WG 207088379 Cal cd. Mass, 624.0369 for C23 H 258CT/EP20by/851313

N a0+ Exanple 123 5 T 104
(R OB s A, ?‘?8'&%'7)7 dRed 1o Ds et O

2, CHH®NDtazol i di n-1-yl }-3-nethyl -butyramide OH
ON-~a OO Ny d HOGOHPrepared by the sane

met hod as described in exanple 3 except that (i)

2-chl oro- 4-iodoaniline pl ace of

4- br ono- 2- chl oroani | i ne Y‘%ﬁgﬁ@%’lbﬁ (ii) (S)-2 10

{9 N-(BeClopyedribdophanylipe- [3Rhét(hw|mbthm:arbaamnyh‘nmasxy phenyl)-

5333'0'?581'&5%&9 é‘& (/D’ﬁ-r?%)-wst@' W@ﬁ?fn'%t yric acid in step

1, and (iii) (Ry-tert-

but oxycar bonyl am 4- (@ R)§2 [ 1, 3] di oxol an
-4-yl met hoxy) - phen et,NC cr'@souseg in place
of (R -tert-but oxycarb nyl am Em«but oXy-

et hoxy) - phenyl ] - acéXi c a @ step 2

(R)-tert-Butoxycarbonyl am no [4-((R)- 2 2 ¥5

di met hyl - [ 1, 3] di oxol an- 4-yl net hoxy) - phenyl ]-acetic
aoe?phrea&ynheman@mﬂtbdjagdesaﬂoemammei1n 9eeo@|&pt that (R)-tert

éét%xmgggs f‘}ﬂ'ﬁmlﬁg'?ss w 6r%y %5@3 népljggyl) acetc acid was
(S P‘rlélﬁ]c e ogfiPTé]’T bﬁ%&g@%ﬁ%%nﬁn& {BkybrobfopyiHEMERY R ny1)-

enzo
deetiooadich dRpddri-Butoxycatdonytaneinby(d-domeynacardamoyMnethOxy-

OhEhl ol S5 SRR b g B TRABEH 2%
K¢ é{tfcﬂfap(rﬂglz@mmym%yé*arsbWam@a%%bx%%%|pc.ﬁeyh

-acetic aci was used ace of

eRymMpler t emﬁmﬂ?awﬁbIwo-éVrN'@rr(ethsd;aﬂeml@k@Wa%uawW plage of
Dohidfighd c acid.

HRMS: Obs Mass (M+H"), 613.0703. Calcd. Mass, 613.0709 for
CQ4H27C”N405+.

Example 126
(S)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-2,5-dioxo-4-[4-(2-0x0-2-pyrrolidin-1-yl-
ethoxy)-phenyl]-imidazolidin-1-yl}-3-methyl-butyramide

Oo. H
SaVEW'
N
Cl HJ:( 0 L'/<
a

Prepared by the same method as described in example 119 except that (R)-tert-
butoxycarbonylamino-[4-(2-ox0-2-pyrrolidin-1-yl-ethoxy)-phenyl]-acetic acid was
used in place of (R)-tert-butoxycarbonylamino-(4-cyclopropylmethoxy-phenyl)-
acetic acid. (R)-fert-Butoxycarbonylamino-[4-(2-oxo-2-pyrrolidin-1-yl-ethoxy)-

phenyl]-acetic acid was prepared by the same method as used for the
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(R)-tert-Butoxycarbonyl am no- (2, 3-di hydr o- benzo[ 1, 4] di
oxin-6-yl)-acetic acid was prepared as described in

wex@mphes®L9. WO 2007/ 096259 PCT/ EP2007/ 051313 PET/EB2007/051313

HRVS: Qbs Mass (MrHt+), 570. 02i08- Cal cd. Mass, 570.0287

%%QM@JIF@%ﬁ%’%@éﬁ@%@ﬁ-f@@%&gfgﬁnylgchine in

axrihplec hekesithae2-ehryoARenYdildin-1-yl-ethanone was used in place of
2, 5-di oxo-i mdazolidin-1-yl]-3-nmethyl-butyramde OH
OdRMethar®.0 C H O N Prepared by the same method as

de ' ' 1 t : et
buﬁ%@’g?@ggym am'mn@%g%;%%@a ddidd. NRRs, '6¥otoses for
metCyHesD | Ny et hoxy- phenyl ) -acetic acid was 10 used

in place of
(R)-tert-butoxycarbonyl am no- (4-cycl opr opyl net hoxy- phe
nyl)- acetic acid. Example 127

(R)-tert-Butoxycarbonyl am no- (4-di et hyl car banoyl net ho
£S)- 24D riyr(4-{ [ &6 £ 3- by droix - eiay ) - padaeanad]- g thoxg) -pheeyl)-2,5-dioxo-

hod. he, . ' f .
FRp e e o B R BRG UL R BHRrIgy ci ne
in exanple 1, except thay H
2-chl oro- N, Nd@é| -@ceﬁa‘%de s used in place of
15 i odon®et hane. : N é@#b 643. 0703.
Cal cd. Mass, 613.&)70@ f%r §24H27C1 |\~m§éi+/§6<ﬁnpl e

126 20 N

(S)-N-(2-Chl oro-4-iodo-phenyl) - 2- { (R)~2¢5- di oxo-4-[4-(

2- 0x0-2-pyrrolidin-1-yl- HO

et hoxy) - phenyl ] -i m dazol i di n- 1-yl }-3- et hyl - but yram de
Braparet byNhelsemeDmetiod & desilgacipaxemig 1t1Qexsapkthat (R)-[4-

[%g&g-gg-ﬁ‘g%rf?&i%éi%‘?hﬁ/l!‘si|Sﬁ915r9{/)@e1%§7ﬁ-a%ﬁ8?5cét‘6§§/)-phenyl]-tert-

butoxycarbonylamino-acetic acid was used in place of (R)-tert-

butoxycarbonylamino-(4-cyclopropylmethoxy-phenyl)-acetic acid. (R)-[4-(2-{Bis-

[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-amino}-acetoxy)-phenyl]-tert-

butoxycarbonylamino-acetic acid was prepared as described in example 62.
HRMS: Obs Mass (M+Na*), 695.0739. Calcd. Mass, 695.0740 for
CosH30ClINgNaO;™.

Example 128
(2S,39)-2-{(R)-4-[4-(2-Hydroxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-
methyl-pentanoic acid (2-chloro-4-iodo-phenyl)-amide

Prepared by the same method as described in example 3 except that 2-chloro-4-
iodoaniline was used in place of 4-bromo-2-chloroaniline and (2S, 3S)-2-tert
butoxycarbonylamino-3-methyl-pentanoic acid was used in place of (2S, 3S)-2-
tert-butoxycarbonylamino-3-phenyl-butyric acid in step 1.
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but oxycar bonyl am no-[ 4-(2-0xo0-2-pyrrolidi
n- 1-yl - et hoxy) - phenyl ] -acetic acid was 25 used in

W b@cmeas9 PCT/EP2007/051313

(R)-tert-butoxycarbonyl am no-(0é6~cycl opr opyl met hoxy- phe

nyl +

R RS Qo BRAR-NGEH) SRPR80F eloo M SPB 0. 1

yl -GLARGIIN;Rhenyl ] -acetic acid was prepared by the

same nmethod as used for the WO 2007/ 096259

PCT/ EP2007/ 051313 -105 preparation of

(R)-tert-butyl oxycarbonyl t hoxyphenyl gl yci ne

in exanple 1 except thategéﬂlﬁjl %?ggl -pyrrolidin-1
(26,38)-Ra)4- %Duwmmenpd)[aoqd@b(ln 6-gtjeRvBtdiaxceimidBESidin-1-yl]-

S oo bibBenERaiac L2 kBloeo-fsdo Phienyarmias > 0806 Tor

(S)-2-[(R)-4-(4- {[BIS (2 hydboxy_rethyl )oLar banmoyl | - net

hoxy} - phenyl ) - 2, 5- o

|mdazoI|d|n1yI]- < C orwj{)l yl)3rrethyl
ON

-butyramide OHON NNO /-0H 10
Prepared by the sane Cl‘:het 0 described in exanpl e
119 except that (R)-[4- (2t{bis-[2-(tert-butyl-di
met hyl -si | anyl oxy)-ethyl]-am

P@ép@@@‘bﬁywé eﬁh@Mlelhdd’s‘éé deb@ﬁb@@ﬂﬁ%@ﬂﬁb‘lé aQBf@(c@Fa?tHa@ (R)-tert-
acid was used in place of (R -tert- but oxg_lcar bony

h@toe(m%rp@mjlgp@w wbxqroplpm[),éf}m@pn@ yigiagetic aC|d was usedin
Fg)c?[oﬂé; /%'bf]toéc? car onpllasrrlu %f’/l (2)){5 tbut%yl- thom/ -p?eryc]éecetlc

axid) - Bb}&@&ﬂu{dowohfbwmmaqzt@dmﬂm-bena@[ewdloam 6-yWescetic
prepared as descrjbed in exanple 62. HRMS: Qbs Mass
ANANGAS Prepasce a8 glesenlpeain %@p'e@% 0740 for

ap! 2
(290 OHTHEeE Q3 IERRS Sl et 14 B
xo -CoshbARANQsAi  n- 1-yl }-3- net hyl - pent an0| c acid
(2-chl oro-4-iodo-phenyl)-amde | OH ONNNO
Example 130
(2S,3R)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-methoxy-butyramide

Prepared by the same method as described in example 72 except that 2-fluoro-
4-iodoaniline was used in place of 2-chloro-4-iodoaniline and (2S, 3R)-2-tert
butoxycarbonylamino-3-methoxy-butyric acid was used in place of (S)-2-tert-
butoxycarbonylamino-3-thiophen-2-yl-propionic acid in step 1.

LC-MS: Obs Mass (M+H"), 588; Calcd. Mass, 588 for CoxH24CIIN3Og™.
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Cl HO OH Prepared by the sane nethod as described in
exanpl e 3 except that 2-chloro-4- 25 iodoaniline was

waisedova2spl ace of 4-brono-2-chl oroani |l i ne and ¥QBEP2007/051313

3S)-2-tert but oxycarbonyl am nov3- net hyl - pent anoi ¢ aci d
was used in place of (2S, 3S5)-2-
tert - but oxycar bonyl am no- 3- phenyl -butyric acid in step
1. VWO 2007/ 096259 PCT/ EP2BRampbd 333 - 106 HRI\/B Qbs
H+ 586 0603. Cal cd. Mass, 586, 0600 fo
@_Sg,ﬁ@é-@rﬂ G<4-(B-Meihoxy-paieoxy)-phenyi]-2,5-dioxo- imidazoligin-1- -yl}-3-

il vl v ”fd%”ﬁ@?fn’ﬁf"%%‘ﬂl anoi ¢ aGid

(2-chl oro-4-iodq- phenyl) - OOONNNO C HO

Prepared by the s t o IIIII bed i n exanple
128 except that (R4 gZJI am no- (2, 3-di
hydro-benzo[1,4]d|oX|nH6 I) cetlc aci s used in

10 pl ace of Cl O—

(R)-tert-butoxycarbonyl am no-[4-(2-tert-butoxy-ethoxy)
- phenyl ] -acetic aci d.
Pmparedtbthe @ayrmmbdmd asrdascritsdEindixayte Suexcep| llhatt](it)li2 -chloro-

odiiindnaiEnes infHca 2 olindp Sila2sl85h iy, ) (25, 35)-
Masasb Lﬁ&éyc@%cﬂqyﬂamno@%hﬁﬁ@pbé\ﬁ@ﬁdch’élcﬁwamls@d1r$ lace (25, 3S)-
éZS 3R) - N- (2- Chl oro- 4-i odo- phenyl )-2-{(R)-4-[4 fm) (%dtert-

;ggrt&uﬁwr%yﬂgmgnoﬁyhenyl butyric acid in step 1, and

B ea BT d oo BRI P RO BBR ol vt B8dd in
pricba@d (R¥-tfatebatdxipesrbonykmanpi[4-(Z2eabiemly- éthat(y) -phenyl]-acetic
2-fluoro- _4-iodoaniline was used in Elace

acighin §ieR 2- (BhéhPUIGCarReNY RSN ngrf-(2-rmethoxy-ethoxy)-phenyl]-

acetic acid was prepared as described in example 80.
HRMS: Obs Mass (M+H"), 600.0758. Calcd. Mass, 600.0757 for
CQ4H280”N305+.

Example 132
(2S,3R)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-((R)-2,3-dihydroxy-propoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-methoxy-butyramide

IQH jiz’\} ------- '@OL(OH

OH

Prepared by the same method as described in example 114 except that (i) (2S,
3R)-2-tert-butoxycarbonylamino-3-methoxy-butyric acid was used in place (25,
33)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid.

LC-MS: Obs Mass (M+H"), 618; Calcd. Mass, 618 for Co3H2sCIIN3O7 .
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but oxycar bonyl am no- 3- net hoxy-butyric acid was used in
pl ace of (S)-2-tert- butoxycarbonyl am

woeeo3ned2sophen- 2-yl -propionic acid in step 1. BCFER007/051313

bs Mass (M+H+), 588; Cal cd. - Mass, 588 for

C22H24CI | N3O6+. WO 2007/ 096259 PCT/ EP2007/ 051313 -107

Exanpl e 131

(2S,3S)-2-{(R-4-[4- (2 NbEh@mpi@tltaexy) phenyl] 2,5-dio

x0-im dazol idin-1- 3- meth A{)ent anoic acid

5. 6B AP EL lncoassasReaanyirs Wt et esnoRey))-RiSesioke-
I sanme met hod as descri bed

%}Idé%alldlp1 )a] g@%@&"s?%g{a%% 2-chl oro- 4-iodoaniline

was used in place |of 4-br onoo%-,q'\lllﬂ oroaniline in step

1, (ii) (2S, 39)- O

2-tert-but oxycarbon NN OA3- yI" ghoi ¢ aci d was

used in place (2S, 3S)- \

2-tert-but oxycarbonyl am

step 1, and (iii) (R)-t

but oxycar bonyl am no- [ 4- (2= met hoxy- et hoxy) - phenyl ] - acet

porefl oY 3le S30erBl &5 Fadtioncin. sramee 1 pgpPLnRS o2

mefiedniimRoshs ased i dlalc@ of Uetrofoaniline in step 2.
(R)-tert-Butoxycar bonyl oxy- et hoxy) - phe

ny | HRMss Pbe MassdMudd ) ppsh dpég é&'%é\ﬂ%%e@% 4k

g F@g&dbs Mass (MtH+), 600.0758. Cal cd. Mass,

801675 or 15 C24H28C | N3CB+. Exanmpl e 132

(2S, 3R) - N- (2- Chl or 0- 4-i odo- phenyl )-2-{(R)-4-[4- ((R) -2,
3-di hydrox r opox

phenyl{ 2, 5ydlooxg |)r11)dazoﬁ‘€imﬂ?|ﬁ1§f‘} 3- net hoxy- but yram

(#$38)-2Q h') @ 4= (DL iy dYols-Shoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl} -N-(4-
iodo-2-methyl-phenyl)-3-phenyl-butyramide

Q"«@

Prepared by the same method as described in example 48 except that 4-iodo-2-

he(%yl -butyric acid in

methylaniline was used in place of 2-fluoro-4-iodoaniline in step 2.
HRMS: Obs. Mass (M+H"), 614.1135. Calcd. Mass, 614.1147 for
028H29|N305+.

Example 135
(2S,35)-N-(4-lodo-2-methyl-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide
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15

20

Cl HOX10 OH 20 1 Prepared by the sane nethod as
described in exanple 114 except that (i) (2S,

W@ R)07/A94269 t - but oxycar bonyl am no- 3- net hoxy- but yPCTERZIDT051313

was used in place (2S, - 109 -

BRRe b n P SRR AELARH ANSAH DRI BaREIA ) 4-odo-
2RRYENINGGHs LY AOPIECOU 2ERITER-BEBRATINGT.h 2 ()

(eféb@tQW@@rP@nW@HbﬂQl‘irré@ﬁ@ﬂth%ﬁéﬁmoy@’tp[‘?wﬂ acelic agdpegused in
RS et nR R B TeES P (S aneig By v otho

Bhermﬂ} adetixyad:lde (Batmt-aatm«ydaam nytesninbkéd 2i methoayaltieoxy)-

t hat 4-iodo-2- ne | -aniline was us in place
St a 1 e PP alaEb S Coppyted I ATRS SONk Hr

5844#91@2. Ob8 ks (NRaSt), 8412941 d6a. Ntgds, lBo8 1308 RP4+
10 Exanple 134

(2%;88)HMsQE'R) - 4- [ 4- (2- Hydr oxy- et hoxy) - phenyl ]-2, 5-di o
x0-imdazolidin-1-yl}-N(4-

i odo- 2- net hyl - phenyl ) - 3- phenyl -butyramide OH ON NN
O HOOH 15 Prepared byEkap‘;@ﬁgenet hod as descri bed
I n exanple 48 excegt t hat 4-io0do-2- nethylaniline was

(RBAS) AV--basle-dmetny | piaryl)a2-( G oid-(2- ﬁ%mq’ih@t)eptf‘@xy) ethoxy]-
bR 22 igkBS hidddlth1 5% pAdy o) Gfhiadss:
H

"\
O\

Prepared by the same method as described in example 48 except that (i) 4-iodo-
2-methylaniline was used in place of 2-fluoro-4-iodoaniline in step 2, and (i) (R)-
tert-butoxycarbonylamino-[4-(2-{2-methoxy-ethoxy}-ethoxy)-phenyl]-acetic acid
was used in place of (R)-tert-butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-
yloxy)-ethoxy]-phenyl}-acetic acid. (R)-tert-Butoxycarbonylamino-[4-(2-{2-
methoxy-ethoxy}-ethoxy)-phenyl]-acetic acid was prepared as described in
example 48 except that 1-(2-bromo-ethoxy)-2-methoxy-ethane was used in place
of 2-(2-bromo-ethoxy)-tetrahydropyran.

HRMS: Obs Mass (M+H"), 672.1556. Calcd. Mass, 672.1565 for

C31H35IN3O6™.
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C28H291N305+ 20 Exanpl e 135
(2S,3S)-N-(4-1o0do-2-net hyl -phenyl )-2-{(R)-4-[4-(2-neth

W@y e9d2eKy) - phenyl ] - 2, 5- PCT/EP2007/051313

di oxo-i m dazol i di n-1-yl}-3-phawyl -butyramide | OH O
NNNO HOW 2007/096259 PCT/EP2007/051313 -109
Prepared by the sane nethod as described in exanple 48
except that (i) 4-iodo- Z2Exainpyéas7line was used in

of 2-fluoro-4-iodoaniline in st and (ii

?ﬁggb-@{-{4—gmy@yy@m%ﬂhgf[@ﬁﬁA-(4-methoxy-%ﬁe%)’ll)e,5-dioxoz
I{}ﬂah%?|§%@ﬂ§%ﬁ]§)@h—eﬁ,pgg&¥,}é,ﬁila%nyI ]-acetic acid was used

(R)-tert-butoxyc nyl am no- §4- [[2- (t et rahydro- pyran-2

0
-yl oxy) -ethoxy] 5 p } - aget iﬁr\?ci d
(R)-tert-Butoxycarbo 1 - [ 4 ( 'l'")o et hoxy) -
phenyl ] -acetic acid was pﬂepar edflas de<Cribed in

exanpl e 80. HRVS: Cbs M O 628.1293. Cal cd.
Mass, 628.1303 for C29 05+ 10 Exanple 136
(2S,3S)-N-(4-10do-2-neth phenyl)-2-((R)-4-{4-[2-(2-m
et hoxy- et hoxy) - et hoxy] - phenyl }-2, 5-di oxo-i m dazol i di
Rrepayeg by-thasame methachas des¢Hibed in-example INexagpbthat (i) 4-

R fins g g T aES DE4 AR Fiel 2l Bes 11

ginaathylafni e ipromyl pethyi-ogibadimidehydroshiefide wasndsdd a3 the

R . : , . :

é%w'mw@ag?ewm% ahPrRT2e 820} -V ABRY Netatamethypnium
= - I m . . _

RO S8 1M st R B B o geato e tor
butylaxygaroenlybpiplegimgryrobip at staps hand 5 as described below.
(R)-tert-Butoxycarbonyl am no-[4-(2-{2-
met hoxy- et hoxy} - et hoxy) - phenyl ] -acetic acid was
PraRaagsh 8p (X823 SI-LRAHIN0IN-(4-ethynyl-phenyl)-3-phenyl-butyramide:

A suspension of [(1S,25)-1-(4-ethynyl-phenylcarbamoyl)-2-phenyl-propyl]-

carbamic acid tert-butyl ester (300 mg, 0.79 mmol) in formic acid (5 mL) was
heated to 50 °C for 1 hour. The reaction was concentrated in vacuo, basified
with saturated aqueous sodium hydrogen carbonate and extracted with ethyl
acetate (2 x 20 mL). The combined organic extracts were washed with water,
brine, dried over sodium sulfate, filtered and concentrated in vacuo to give
(28,39)-2-amino-N-(4-ethynyl-phenyl)-3-phenyl-butyramide as a foam (214 mg,
92%).

HRMS: Obs Mass (M+Na*), 490.1731. Calcd. Mass, 490.1737 for

CosHosNsNaO, ™.
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20 exanpl e 48 except that
1- (2- brono- et hoxy) - 2- net hoxy- et hane was used in pl ace

wW®@b002/09250r ono- et hoxy) -t et rahydr opyran. HRVS: BDFERASF051313

(MrH+), 672.1556. Cal cd. Mass]11672. 1565 for C31 H 351

N 306+. WO 2007/ 096259 PCT/ EP2007/ 051313 -110 Exanpl e

137

(2S, 3S) - N- (4- Et hynyl - phengkampié 88- 4- (4- met hoxy- pheny

|)-2,5-di oxo- i mdazolidi n-1-yl]-3-phenyl - but%r am de

o%w— (& BhKnYIN-flueso-Bhesydlpdnl 6-4iA-{ 4rane Ry -aidoprpkipagnyl-2,5-
[.' ii-N: X ) , ; (| ) 4-

OERE T Rl ST B ¥ BRfonal

["ace of 4-bronmpaniline in
step 2, (ii) (

O H
di met hyl am no-pro et #aN odj+Hi de hydrochl ori de
i nglr ngfﬁ't"”@ce of
N, VNN Wet r &t hylug oni um 10

was used as the ¢
O benzotri azol -1-yl -
hexaf | ur or ophosphat & i p 40 and (iii) fgrmc acid
rt- butyl oxycarbonyl
S 3 and 5 as described bel ow

was used to cleave th
protecting group in st
Preparati on

(Esatey by-tﬁ%%_fﬁmq\m@m% B A9 BCTRShipI oXxamIRie d AP ex6aPY ihaki 2S)-2-
oy ABER SO Sl aropansis 7og WA used InRigop pf (25, 39

2 5eddnubaxyicarizarytarhieot 3-4phey|/|-may e a¢idthd(3)-@r79 nmol )

in fornmni id . ted to 50 C.for. 1 hour. .
Hlovyeatbbngaria 14dneiaifBa- el o baeul el fhddvatifian in

BRI B ey B0 TABHI SN a0 <tho

poemylhadetr geidi ¢Rpten-Buitaxynertonyiaiod- % (RFmekiosy-ethoxy)-

el e R8BI 7 Yoo ' il 30°

( 2$REIS: 20BE VsS4 8t ByeYb3pheritd. -Magh &8 tdrg tor am
de as a foam (214 ng, 92%. HRVS: (bs Mass (MtNa+t),

493Nl .cd. Mass, 490.1737 for C28 H25 N 3 N
aO4+ WO 2007/ 096259 PCT/ EP2007/ 051313 - 111

Example 139
(2S,35)-2-((R)-2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-N-(4-ethynyl-2-fluoro-
phenyl)-3-phenyl-butyramide

A 0

Prepared by the same method as described in example 140 except that (R)-tert-

butoxycarbonylamino-phenyl-acetic acid was used in place of (R)-tert-

butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid.
HRMS: Obs Mass (M+Na™*), 478.1529. Calcd. Mass, 478.1537 for
Cao7H2oFN3NaO;™.
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Exanpl e 138
(S)-N(4-Ethynyl -2-fluoro-phenyl)-2-{(R)-4-[4-(2-nmetho

woyeehdzry) - phenyl ] - 2, 5- PCT/EP2007/051313

di oxo-i m dazol i di n-1-yl }- 3- phenyl - propionamide OH O
N N ON F O 5 Prepared by the sane nethod as
descri bed in exanple 140 except that (2S)-2-
tert-butoxycar bonyl arri no mewhmropanoi c acid was

| ace ut oxycar bon

4 i
STV YDA o 6-Baa e FUR 14-GF DTy tho) phenyi}25-
- !
Q#Q&ij@%g?%o 3]\} %-Rg()a(%l_bp%%raml?e alg?ertnfayam d was used
AN

in 10 pl ace of

. O

(R -tert- butoxycar @ W[g’t\rahydro-pyran-z
-yl oxy) et hoxy] - BceiN.c/d @ 0

am (2- hoxy- et hoxy) -
phenyl] acetic aci d Was qrebar &t as descri bgg in
exanpl e 80. HRVS: Qobs $ (MrHt+), 516.1932. Cal cd.
Mass, 516.1929 for C29MZ/7/FN306+ 15 Exanple 139
E}ZS:%S) ZF(R) 2, 5- Di oxo-4- phenyl -i m dazol i di n-1-

(Qpaé?ﬂ)m{); e.@am%@lem()dp%ﬂ?ﬁ‘}”bﬁdp'ﬁmmmﬁﬂgr%ﬁeﬂéﬁgt -I(-i’)\|after
S 3 rla fidr g cs #PRS Bo b AITR-MRIrBILI M -pheny)-3-phenyl-
butyoxyicizr Wwas ¢o ave riedt wh@3y 3R eeamna - @- f\hmroused in
Bisns Ry Blia bk B phemy-3-ehe pd bulKATIge SI0sh e GPRsilens,

BQé’dﬂﬂetpébﬂBW éné“%lﬂtéffer%tléil pd?ﬁ%lorgﬁﬁstﬁ(?sssth(e'\&%ﬁ&t was
478.1529. Mass, 478.15 for WO

alqimem@gegmlratjﬁPE@zmramrgas described below. The trimethylsilyl group
introduced in step 3 was subsequently removed during step 5 of the synthesis,

concomitant with removal of the tert-butyloxycarbonyl protecting group.

Preparation of (2S5, 3S)-2-amino-N-(4-ethynyl-2-fluoro-phenyl)-3-phenyl-
butyramide:

A solution of (2S, 3S)-2-amino-N-(2-fluoro-4-iodo-phenyl)-3-phenyl-butyramide
(1.00 g, 2.51 mmol) in triethylamine (1.5 mL, 10.8 mmol) was thoroughly
degassed with argon, bis-dichlorotriphenylphosphine palladium(ll) (20.3 mg, 0.05
mmol) added followed by copper iodide (9.8 mg, 0.05 mmol) and
trimethylsilylacetylene (277 mg, 2.77 mmol) and the mixture stirred under argon
at ambient temperature for 3 hours. Additional triethylamine (1.5 mL, 10.8 mmol)
was added to form a stirrable reaction mixture and stirring continued for an
additional 20 hours. The reaction mixture was diluted with diethyl ether and a
small amount of Celite added prior to filtration through Celite. The Celite was
eluted with diethyl ether (4 x 20 mL) and the combined organic filtrates
concentrated in vacuo. The resulting green oil was dissolved in a small amount
of diethyl ether and diluted with hexanes (10 mL) to induce crystallization. The
product was isolated by filtration, washed with hexanes and dried in vacuo to

afford (2S, 3S)-2-amino-N-(2-fluoro-4-trimethylsilanylethynyl-phenyl)-3-phenyl-
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-112 Exanpl e 140
(3S)-N-(4-Ethynyl -2-fluoro-phenyl)-2-{(R)-4-[4-(2-hydr

W@y e9d2eKy) - phenyl ] - 2, 5- PCT/EP2007/051313

di oxo-im dazol i di n-1-yl}-3-pheanyl - butyram de, isoner 1

Butlfoldelas. B oy sOifTa 1" mh! 88200 oo erPRTF plF K Shas

Bbtaﬁmﬂj rép’rot:@séﬁrﬁ?Df the rhaﬂiler Ilquors from the initial crystallization (168
3S) - 2- am no- N- (2-fl uor o- 4-i odo- phenyl ) - 3- phenyl -

BIQtQBa% de was converted to (28,

39 o+
nmet h@ Si Igﬁf/ll\kél%% p eny allcéj Nr|1aesr? |36%Jt73??a{% 8%1%5@%08"
theﬁ)mmicHFtLL@sepaanodescrl bed beI ow, and (ii) after

initial purification in step 6 the product was

subj ected to chiral HPLC separation as described

RedpMble B3 ST-NIRLE XD{//ILZ/ hucgrroob'iﬁ’ensy'tl)g%f{g@gf-?f-ﬁ%ﬂyéﬁp-éihoxy)-

was subse uent | durin
ppeumy'lbaﬁsdloxmrnmmhddnt1 -wi} 3phembaltyramide &2 mg, 0.43 mmol)

S5 L0528 PR BSOS 9 IO 056 PR e
@/@1 121 ﬁ‘é&(am‘e(sdrh ebRyRye Fﬁf(dygpﬁf 9MNBBY minute REB/IY UV detection

utyram de: A solution o
awe@nmmrmonlwrzthtal aloard-far pesenpaohprodwet.phbayirstrittedgproduct

TS Sonbered GbrodioRpuBlR & vabubro S A8 Sy -2 fuoro-

ghégﬂ Ql{my a1 Qh@avd@t@ﬁah%?n,@haﬁJ|]t.@ethd |r9ud(az@|+cﬁnﬂgyl} 3-
mol ) added follo er iodid ny,
ph@@ylmﬁbyr)arra@h@ iseMendtasyd wh|lt§e|3@a@ﬂ§|1erﬁg %&%7 rrg, 2 77

t a lent
tenp%@d(naég ggét(lﬁlourgé1,§d§% §§ dt M%g hy 'mgggf(sq 5
m.,C.lBFNgmt) was added to forma sti rrabl e reaction
m xture and stirring continued for an additional 20
hours. The reaction nmixture was diluted with diethyl
ether and a 25 snmall anog #mg,f' ¢qhite added prior to
filtration through Celite. Ilte was eluted with

BBt Ny(4-Ehheyl-3- ﬂucxroaﬁhemw N 2-&iR)-4- [\@(Z:hmtnaxy{étbmgarpfrenyl] -2,5-
filtrat nc Q. resultin reen
orOriaiTaRoTG8r Tah- hamrhuly SaReIROmBY Bai et hol et hor

and diluted wt hexanes (10 my) to induce

crystallization.\ pr ogu Ws i sq| ated by
h hixane \Yea%jlnvacuoto

filtration, washed
30 afford (28

3S)-2-am no- N-(2-fl upr otld- Lk med hyl si | an3>\e\t hynyl - phen
yl ) - 3- phenyl OH

Prepared by the same method as described in example 140 except that the
second eluted product from the chiral HPLC purification step was collected and
concentrated in vacuo to afford (3S)-N-(4-ethynyl-2-fluoro-phenyl)-2-{(R)-4-[4-(2-
hydroxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide,
isomer 2 as a colorless solid (7 mg, 32%).
HRMS: Obs. Mass (M+H"), 516.1931. Calcd. Mass, 516.1929 for
CaoH27FN3Os™.
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WO 2007/ 096259 PCT/ EP2007/051313 - 113 butyram de as
a grey solid (610 ng, 66% . A second crop of product

wor®7/oeisai ned by reprocessing of the nother |PCUBPE07/051313

fromthe initial crystallizatien (168 ny, 18% . HRVE:
Qbs. Mass, 369.1793. Calcd. Mass, 369.1793 for
C21H26FN2CSi +. 5 Chiral HPLC separation: A sanple of
(3S)-N-(4-ethynyl -2-fl uorBxampiey 1f22- { (R) - 4-[ 4- (2- hydr

-eth .
Bt foé%gsmdr?o%omn@fwwdﬂ =44 an@twwmmpp%u-z,s-
Gfsxbardroi s Py hen MR BARILL SSoMer S01 L2 10 wi t

1 1 v/v hexane\Ln absol utebet hanol at 5 nL per mnute
usi ng UV detecti or 3 Y tor t he el uant
for presence of prt. h N 'Lgd product was
col | ected and conce trq‘ﬁed |n o a‘t.f_c\)rd
(3S)-N-(4- ethynyl 2Ff |

phenyl)-2-{(R)-4-[4-( dr oxy- et hoxy) - phenyl ]-2,5-dio
Xx0-1i m dazolidin-1-yl } phenyl - but yram de, isoner 1

as a white solid (6.1 , 28% . 15 HRVS: (bs. Mass
Prarared by the sapw m@HlQS?HaS feseribeshis. evgpaple 340 except that (R)-tert

PG i RO £ itipy Ryl phsny L Aot 740 sy i
pbaxceeifmaxyérf-bhmxybémbnﬁarﬂao {4 [2 (tetrahydro-pyran-2-yloxy)- ethoxy]
dj oxo-i m dazol,i dLn-1- %I -butyram de, isoner

PN REBSCROR (DB R 'ﬂﬁé4s<§rreewn@ah%@/
ﬁé@g]dgé&d A& o P% ﬁé@@? riddiBh @ Ié%@"%nflcatlon of the

product fr Ira Cpur |cat|on step
fial protl@avasiperiormedhy ehtomatedraphywamrcsiltoa gl fgoadient eluted

WaeoR A dknertih aesintq o lelaesx b ebichpichsy figs
coRessd ahy LEhaahiRed ih Y8856, RoRbrétRiealiens eanl bihel 11 mL)
Mg, 329 . HRVB: Obs. Mass (MeH+

roRIeINIH 8. sTubamouni @zgehlgwmemaéewthmm/ (09625)9 The

E%E/ &D %&9 Zél?ds\’vgé%ollected by filtration and dried to afford (3S)-N-(4-ethynyl-

2-fluoro-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-

yl}-3-phenyl-butyramide, isomer 1 as a colorless solid (19%).
HRMS: Obs Mass (M+Na™), 552.1905. Calcd. Mass, 552.1905 for
CsngsFN3N8.05+.

Example 143
(3S)-N-(4-Ethynyl-2-fluoro-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide, isomer 2

x

Prepared by the same method as described in example 142 except that the

second eluted product from the chromatographic purification of the final reaction
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-114 Exanple 142
(3S)-N-(4-Ethynyl -2-fluoro-phenyl)-2-{(R)-4-[4-(2-neth

W@y e9d2eKy) - phenyl ] - 2, 5- PCT/EP2007/051313

di oxo-i m dazol i di n-1-yl }- 3- phasyl - but yram de, isoner 1

e el coleRlel, Tne SRR pa0E BAS FalRthaR ang®

b@m@mﬁa@é@wvé@m then precipitated from ethyl ether (1 mL) containing a

{4 (2- met hoxy- et hoxy) - phenyl ] -acetic acid was used
pr@a |@nigunt of dich oromethane with Hexanes (10 mL). The precipitated solid

\9\15% cbﬂ?&te?%ﬁf&%rﬁgﬁéf ldf\@hri{? aidid gssgt-ﬁ-t (BN FHROHIAB-henyl)-

acetic
ER]RI 4[4+ Bunmethprpetany) -@henpl] P-(dxoeirinteaolidinh by} 3-phenyl-
n acetic acid re described in
ﬁ%ﬁb%tﬁonﬁﬂ F‘?‘é‘a‘f\m11 é)q?ﬁie(%?%nal product was
Pefl-fiF?M@ b Msocmm@f aphy 19¥6! CHidd. Masts 559" Aty
el uted doﬁ to 30/ov/vet hyl acetat(em?n hexanes. The
fi r&&)HﬁﬁleélﬂiQn*oduct was collected and concentrated
in vacuo, then precipitated fromethyl ether (1 nl-)
containing a small anmount of dichloromethane with

hexanes (10 niL). The 15 peggmpiéanad solid was
collected by filtration and dried to afford

(DIV-(’:Ethy By IR Ayoro-phenyl)-2-((R)-4-{4-[2-(2-methoxy-ethoxy)-ethoxy]-

A L SR LIV I e g

a

I
)
-fNuo

isomer 1 as axgol orl ess s(gl i ¢ (19% HRVE: Obs Mass
(MtNa+), 552.1 ayl. . 1905 for
C30H28FN3NaCb+ 20 Exanple {43/
(3S)-N-(4-Ethynyl - ro p eny ?(B_)\-4-[4-(2-neth
oxy- et hoxy) - phenylH -
di oxo-i m dazol i di n- }-3- phenyl but yr an? , isomer 2
OH ONO-0 FHO > 25 Prepared by the sa nmet hod
as described in exanple 142 except that the second
r [ [yinf

glgéﬁq?gdgﬁﬁ/ﬁgg%%@aecﬁ%ﬁﬁﬁBéé’%e%glhae%n?p@‘i 40T d,CBbt Bkt (R)-tert
butoxycarbonylamino-{4-[2-(2-methoxy-ethoxy)-ethoxy]-phenyl}-acetic acid was
used in place of (R)-tert-butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-
ethoxy]-phenyl}-acetic acid. (R)-tert-Butoxycarbonylamino-{4-[2-(2-methoxy-
ethoxy)-ethoxy]-phenyl}-acetic acid was prepared as described in example 48
except that 1-(2-bromo-ethoxy)-2-methoxy-ethane was used in place of 2-(2-
bromo-ethoxy)-tetrahydropyran.

HRMS: Obs Mass (M+Na™), 596.2168. Calcd. Mass, 596.2167 for

ngHngNsNaOG+.
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WO 2007/ 096259 PCT/ EP2007/ 051313 -115 product was
coll ected. The second el uted product was col |l ected and

wa@oncen2sat ed i n vacuo, then precipitated fronmret/hpio07/051313

ether (1 m-) containing a small anmount of

di chl oronet hane with hexanes (10 nmL). The precipitated
solid was collected by filtration and dried to afford
(3S) - N-(4- et hynyl - 2- f | uor Eximpie 1355

%%R&%Eﬁ(z met hoxy- et hoxy) - phenyl ] 5-di oxo-im da
paiR-i grﬁ}fi BigxeetyA-(219%P amrgléﬂmﬂsﬂrﬁéhow Zheayll-

EBhRTUBRT I 4‘%}@@“2‘3@@1"9@2@?% RshbRt s, 10

Exanpl e 144

(S)-N-(4- Ethynyl or@p (R) 4{4[2(2rre
t hoxy-et hoxy)-eth }\& """ dazol i di
n-1-yl) - 3- phenyl - buflyr ¢ O HOO

Prepared by the samé -- OONAS descrl bed exanpl e
140 except that (R)-te 15
but oxycar bonyl am no- {- - (2- met hoxy- et hox et hoxy] -p
henyl} acetic acid was used in place of

Proparedoyshe srytsamethod asrdascr{ced in-gxastiplaiydrexcept tat 2R)-tert-

P%o%é%rpo%&l?ﬁrﬁ& yi? E% %b?ﬁg@&@n qm Idééh?@{ J;apyl] -acetic acid was

es&Dkyplagt o XR]- fefrhanb(}/cmehylanaﬁm%wtemﬁp@rroeplyraa 2-yloxy)-
descri bed in exa exce

QWYbPW‘b@%&@a}C'Q (B PO ERGamaised41 (3 qrpszeyrrolcin-

AL GRYy P BERe, ARt Kay BlvAHE G RERRMusd I Prore 126,

C3HBRISN3ObOGASAQNLA9T)/ B8B.2392 PCHI&PM@%, EBBHAIH1 for 16

Lol

(2S5 224-5R) - 2, 5- Di 0x0-4-[ 4- (2- ox0-2-pyrrolidin-1-yl
- et hoxy) - phenyl ] -

i m dazolidin-1-yl}-N(4-ethynyl-2-fluoro-phenyl)-3-phe
nyl - butyram de O H Example 146

(S)-N-(2-Chloro-4-ethynyl-phenyl)-2-{4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-

imidazolidin-1-yl}-3-phenyl-propionamide, isomer 1
\@ OH

OH

Prepared as described below starting from (S)-2-amino-(2-chloro-4-iodo-phenyl)-

3-phenyl-propionamide. (S)-2-Amino-(2-chloro-4-iodo-phenyl)-3-phenyl-

propionamide was prepared by the same method as described in step 1 of

example 3 except that 2-chloro-4-iodo-aniline was used in place of 4-bromo-2-

chloro-aniline and (S)-2-tert-butoxycarbonylamino-3-phenyl-propionic acid was

used in place of (S, S)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid.

Step 2: To a dry flask were added (S)-2-amino-(2-chloro-4-iodo-phenyl)-3-

phenyl-propionamide (980 mg, 2.44 mmol), bis-dichlorotriphenylphosphine
palladium (19.8 mg, 0.0489 mmol), and copper iodide (9.5 mg, 0.049 mmol). To
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ON NNFHOS5a Prepared by the sane nethod as
described in exanple 140 except that (R -tert-

wheienysy bonyl ami no- [ 4- (2- oxo- 2- pyrrol i di PCT/EP2007/051313

n- 1-yl - et hoxy) - phenyl ] -aceti elideid was wused in place

ﬁﬁﬁ mgrEe Was Sdded HmsIvisivaceens (28% ¢ Mt P e upPU i 9y
tridtiop sioninee t 1hae yrL-) pl‘[ﬁ'ly}dlc}hlamﬁethaﬂél(ﬁmL) was added after 30
) -t ert - But oxy carbon | am no-[ 4-(2-o0xo0-2-pyrrolidin 10

'F’f“fwteét Ry - f}ﬂ#’éﬁ@ﬂ}jm&@ét pie- de\@hlarqxra@hqﬂya@m%%paﬂadlum (40

505 md]) B8 CRbBeroioe GNio, GP%e PRYF e Afer

Exanibleaedditorl Bixture was diluted with a 1:1 v/v mixture of diethyl ether /
éﬁ}g@gr(nz o OEJrlr? ggse%ﬁ%;t%ou&he%y OfZS-”I{C%.- eA[_a%_tng %fli%)a(lygje? then
ém&@mh'aﬂz '3 \J/erM}(tu% BF‘&'@;YprI %Er?&?'/m%%hgﬁg‘é"rhé dridht was

I~ & Prepared as descri | ow
smracretntmged vromc(L@ ar}d the erode2esinle v@asapurdiget iphelmpimatography

SulShR oA R ELRES with &t 30y Siethylethgrin figxanes. The

poSRUIRATLAS cbﬁfwrﬂh@@%c%btb&éré%né@ﬁ'ﬂﬁat@@ttb‘@%ea@ -2-amino-N-(2-
described in step 1 exanpl e 3 except that

ohler- értamhwdwmthym&nmﬁylaﬁeuhewlﬁr@@@n@n’mde as a white solid

oro aniline and
@r%%eo%@ ygér{joxycar bonyl am no- 3- phenyl - propi onic acid

Besp 3U$BH2i Amiploag2ashldrB-4-trimethylsilanylethynyl- phenyl) -3-phenyl-
S)-2-tert-butoxycarbonyl am no- 3- phenyl - but yri id.
BEQP&P@W@@ W%PWP'PQ&‘R st%ﬁ Qld@émcarbonylamlno {4 [2 (tetrahydro-

%ﬁ)ean% -_?pfdrx Eﬁﬁn@ﬂ‘ Eﬂé%ggbm’ @BZQ?’Q%O%; ’ag%lescrlbed in example

B8 suslng tihe samei patrogl emdsmlbeel intdp 4dif erainp® 8 togive ((S)-[(S)-

%&%@5‘3‘3&%@%@5@"@@% SbRI GBS BAmDYh 2 P ey ARy barbamoy -

I-fi@ﬁ’&ﬁ‘ydrb%ﬁ&ﬁ‘-&' ﬂ &Lé}ﬁgkwaﬁfg‘yﬁﬁ)ﬁ&h& )flﬁhrbgmﬁ,gadd tert-butyl

Indry ‘triet m ne (
éstenl or onet hane (1 rrL) was added after 30 m nutes.

Slesh: TSRS hoRe R imeihyisiany ety kpharyiogpamoy)-2-
BhEA- eimﬂba\rb& gqqmp[et tét%ﬁyﬂﬁo{o?lﬁhrﬂgvyl&(ﬂ%hdﬂwﬂpheW?IT}Qnethyl
added. After hour the reaction mxture was

eabgmic acid &e[tvbufymaje@ (491 %0886 By was dissolved into formic
acid (7.1 mL) and heated for 30 minutes at 40 °C. The temperature was then

increased to between 50 and 55 °C for 3 hours. The reaction mixture was then
concentrated in vacuo, the residue taken into dichloromethane, carefully
neutralized with saturated aqueous sodium bicarbonate and then extracted into
dichloromethane. The combined organic extracts were dried over sodium sulfate,
concentrated in vacuo and the crude product purified by chromatography over
silica gel gradient eluted with between 0.5 and 5% v/v methanol in
dichloromethane. The fractions containing the product were concentrated to give
a white residue that was triturated in 1:1 ether / hexanes (20 mL), filtered and
dried to give (S)-2-{(S)-2-amino-2-[4-(2-hydroxy-ethoxy)-phenyl]-acetylamino}-N-
[2-chloro-4-(3-oxo-prop-1-ynyl)-phenyl]-3-phenyl-propionamide (240 mg, 70 %).



di chl oronet hane and passed through a bed of silica gel
and the silica gel then eluted with a 2:3 v/v mxture
w@boodiost2by| et her / dichl oromet hane. The el uanPCTVEB2007/051313

concentrated in vacuo and theli@-ude residue was

Bl 2 She Tt BN LRGP0 W Bortir ey I o e hetnoa as

d8srded st J&thf@&amplmﬂ axaepothat aﬂalcmwem@the crude material
concentrate ive (S)-2-am no-

GomG) wasdisRaygH & marAe Wn§|mlg9héﬁglp}i inaprien pripaeg treated

VB Bk 5810 3 £82nel, 3 YiehlnccRcacion
wiak 12 gbdub myth-1. ﬁrf\baqmmm petassis rciopgrbgen Bolfate solutlon and

é%)[ %éjfgétvm?bé(tﬁy Caquigt)%& - no-)§ %éé%gﬁﬁrgéggﬁq@&ts were
#asHES Withbed N ﬁgﬁé&@p@ a@&hrﬁlﬁy(ﬂ% bh%uﬁéf@sd’!’?ﬁfﬁ’gz 230 mL) and

described i n st exanp o give (
wafed- (em 20 mLy- t'I'rhm@lmynlc solutlon was dried over sodium sulfate, filtered

S ﬁljan ?/nthé/teg an'%lhgear%I &' PP Midufs BR&RLtrES MYl
Sﬂed 8- (Mhetdrady fiLupy bRadtetbOMiEls Rbb ?EJYI}IBQ 'Bf?rbh'r&) mBERIgt¥phy

| )-carbam c acid tert-butyl ester.

%Isgq @gl)cenOch@hrr@reium WwithrBOPy V41 maihanet Iﬁy‘r@nvmi@queous

pﬁL nc?rﬂB %eﬁ%tgr b hr%fyqs}er anFlgg(ci mporhenér gsp%/qné:gngatqd n vacuo,
ajrseblveayﬂn em”yeayéﬂatemdwin)_) thardrganic s@mud)ntwas waghgd Wlth 5%
ester. (491 ny 656 nmol ) was dissolved into formc

¥éy aayeous ?PLC}'U@HQij@%éEF $QJH“Q¥O Gri< it 1B5) and derctherp@ueous

t C
PSR bR AoalSHRRSEL 1 SR ERIE2 S0 B e
cmb'mﬂjrm'gadld extmdzuwere teecd esedseditiaksuifatentod concentrated to

AR TR A St R R

Qio&BllﬁcheIE%‘hBﬁ‘lnﬁe I}Télﬁhfé%rﬁﬁl%nﬁﬁﬂ%“@orﬂ& § 364 $ndVEI55 gl/o yield).

dried over sodi ums . concentrated in vacuo an

t heldMSdeOps dass: (Ml 1)f 58 18y 7 c KradedhtMgss BHB. bt for

Si I%ﬁ %ﬁ& @nadi ent eluted with between 0.5 and 5% v/v
&1~'I'"A~”30 di chl oronmet hane. The fractions

contai ning the product were concentrated to give a

white residue that was triturated in 1:1 ether /

hexanes (20 nL), filteredEXa@PIRIAAEd to give

SEE Q{ér}ﬁb[\fﬁéﬂwﬂ% Frlefyh 2 VAL My FHRPEH G NPRRY 1 3% dioxo-

(NAidabbliatio-14ylf-3-ghepry P papidnamigle) isohemd | - 3- phenyl - pr opi
onam de (240 ng, 70 % . WD 2007/ 096259

PCT/ EP2007/ 051333 _ - 5:H Cycli zatl on with

di phosgene was perf he net hod as
described in step ¢ e hat after
work up the crude mater Hal '\.0 ny vvas ssolved in
met hanol (11.3 ni), In an ice bath apg treated

Prepared by the same procedure as described in example 146 except that in
step 6 the slower running component was collected to give after washing and
drying (S)-N-(2-chloro-4-ethynyl-phenyl)-2-{4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-propionamide, isomer 2 (42 mg, 18.5 % yield).
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wi t h sodi um borohydride (123 ng, 3.28 nmmol ). After 15
m nutes the reaction 5 was treated with 1.5 N aqueous

w@otasgizem hydr ogen sul fate sol ution and ext rBCt/Ep2007/051313

with ethyl acetate (3 X 50 n)19-The conbi ned organic

extn . j
vy OB Mo BIe 372 SRS RRE s
50 @9sH.sCTRsOgT. gani c soI ut| on was dried over sodium
sulfate, filtered and concentrated and gave the crude
m xture of diastereoners. 10 Step 6: The crude m xture
of di astereoners was puri romat ogr aphy using
a Daicel OD colum el ut edéﬁgﬁﬁ%a@ﬁvlv met hanol in 10
(BBN-(2d¢lidors4- &thymrhtpthtenak)ét HRg-4-[Ih@-Mattosy-athoxy)nghenyl]-2,5-
é Qnent 8 rated in vacyo, dissolved in
pnmigazolte- {-Yio- seny'tntep'ana 2’ sol ution vas
washed with 5%\vv/ vaqueous Hum bi car bonate sol ution
d Ej

(3 x 50 nL) and 2 he 5 1 yers were

conbi ned and back act i\ cetate (2 x 50
m.). The conbi ned grgawi CYeX act e dri ed over
sodi um sul fate and gpncéntyated to give

(S)- N-(2- Chl oro-4-eth “phenyl ) - 2- { 4- [ 4- (@=hydr oxy- e

t hoxy) - phenyl ] - 2, 5-

di oxo-i m dazol i di n-1-yl }-3-phenyl - propi onam de, isoner
Prédatedy tAS saniid mietiad) as dé%ecﬂnseﬂmse(tml-ébbcept that (i) in

518. 1477 518. 1477 for
gﬁgn% R2)- zpibbutoxycawgonylammo [4-(2- methoxy et%zoxy pherlt\t?] acetic acid

Wﬁg )%%e@gﬂ g%cfé]r @Zzﬁgﬁgﬁgugaxy%ﬁ%tiﬂy artinbal (- Srdh Py rdn-2-
Vloixdaeibiox vl ph dry)- aeeiicpatémﬁyl(R)atarpBut@awbairé),o niy Bonreo-[2-(B riethoxy-

P d t he. [ d .
Shioxbkbhdliaferthaidias Thaaii ey cerqined i SEREHe B0 i no
%gwf%duﬁwwgreﬁéﬁgaﬁ@mrema% re6ihRgs§Endin'&ep st &id so

reptmentvighsedismibaohyayde prasmalt yequited, pad((i) hpdliakgrapmer

WS RS idr e and o separalion of FlasyRamesR bY supgL pritica
HU|G%rmatob8a§h)’VMBetdﬂ}eqM‘¢écQ d @%éﬁ@mple 146).
PCT/ EF’2007/ 051313 - 11 (MtH+

5181RM . ObaMass (Mxd’), @3%1%47 G%@d Mﬁ%@@t
C29H27CIN3Os5".

Example 149
(2S,35)-N-(2-Chloro-4-ethynyl-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-
2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide)

Prepared by the same method as described in example 146 except that (23,35)-
2-tert-butoxycarbonylamino-3-phenyl-butyric acid was used in place of (S)-2-tert-

butoxycarbonylamino-3-phenyl-propionic acid.
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Exanpl e 148 5
(S)-N-(2-Chl oro-4-ethynyl -phenyl)-2-{(R)-4-[4-(2-nmetho

woyeehdzry) - phenyl ] - 2, 5- PCT/EP2007/051313

di oxo i mdazolidin-1-yl}-3- phezoyl -propionamide OHO

descr | ed%% M—%fgrr@ﬁ%ﬂgg ?ﬁ%@%ﬁ’%'@%@%
( RCLEEICIRYDgXYycar bonyl am no- [ 4- ( 2- met hoxy- et hoxy) - phe

nyl]-acetic acid 10 was used in place of
(R)-tert-butoxycarbonyl am no-{4-[2-(tetrahydro-pyran-2

yl oxy) - et hoxy] - phenyl } - acgj g
(R)-tert-But oxycarbonyl am no- ||@ ? nmet hoxy-
2388y N-(thehjdrp-daethyngl-aloa oy a2k ( mrépa(%mealsoxieemp)ephenyl]
80 t aft
: BeSA gt Lt B e o e

W t h sodi um borghydri de was, not, required, and (iii) no

di ast ereoner 15™Ws serd/e%E_a ter ep 5 and so
separation of diasterg éw}-ubtl cal fluid

chr omat ogr aphy was 1ot "Meq (step exanpl e

146) . HRMS: Obs Masg) ( 582. 1634. Caltd. Mass,

532.1634 for C29H27C 05+ 20 Exanpl e 149~

(2S, 3S)-N-(2-Chl oro-4- ynyl - phenyl )-2-{(R)-4-[4-(2-h

ydr oxy- et hoxy) - phenyl ] -

Prépatedxy-theisdamomiethott ds Mbéerﬂaaﬂzhlereédafme)marémpt tEBaIH )-tert-

Q@@e(yq:q{ggnylﬁmg&%%ﬂ Pr e N eg]@g& anxlﬁgcgtg ac@gvas usedin
égatggfc%f Ahg?&%bﬁ@?g@gﬂoﬂmdmﬁ (B! Q%traﬁ’m ont}fraa?ﬁci H10¥G$ ethoxy]-

l'ace o tert- t oxyca
pbey pheetd acp'do;()Ra}mero}Badnxycamor@(umiho%i(agnethoxy-ethoxy)-
PCT/ 2007/ 051313 (MeH)
BASNY3seticag avaswggare%%s gp\ggq‘_rltfegfln example 30.

HRMS: Obs Mass (M+H"), 546.1785. Calcd. Mass, 546.1790 for
C30H29CIN3O5".

Example 151
(2S,35)-N-(2-Chloro-4-ethynyl-phenyl)-2-((R)-4-{4-[2-(2-methoxy-ethoxy)-
ethoxy]-phenyl}-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide

"L
O\

Prepared by the same method as described in example 150 except that (R)-fert-
butoxycarbonylamino-{4-[2-(2-methoxy-ethoxy)-ethoxy]-phenyl}-acetic acid was
used in place of (R)-tert-butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-
acetic acid. (R)-fert-Butoxycarbonylamino-{4-[2-(2-methoxy-ethoxy)-ethoxy]-
phenyl}-acetic acid was prepared as described in example 48 except that 1-(2-
bromo-ethoxy)-2-methoxy-ethane was used in place of 2-(2-bromo-ethoxy)-

tetrahydropyran.
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C29H27ClI N305+ Exanple 150 5
(2S,3S)-N-(2-Chl oro-4-ethynyl -phenyl)-2-{(R)-4-[4-(2-m

w@tdengs2684 hoxy) - phenyl | - PCT/EP2007/051313

2, 5-di oxo-im dazolidin-1-yl}-Bphenyl -butyramde OH

desm(|:|:r{llb§odolglﬁ a)1(4_5!”@' ?435@95% %%@%W%ﬁfor

but@xMsBIRgDY1. am
no- [ 4- ( 2- net hoxy- et hoxy) - phenyl ] - acetic acid was used

in 10 pl ace of

(R)-tert-butoxycarbonyl a”EQQmH‘e ng(t et rahydr o- pyran- 2
-yl oxy) - et hoxy] - phenyl }-acetrc acid

(R)At(erChIBLo- éﬂbmmhymmﬁR04[@a2maehmxy ethtopyphenyl]-2,5-
heny th acid epared as described in
B‘E’éﬁﬂﬁ‘id Tichorhel- e gt Wﬂaﬁ;‘ 546.1785. Cal cd.

Mass, 546. 1790 or C30H29w05+ 15 Exanpl e 151

(2S, 38)-N-(2-Ch s et ky mhen -2-((R)-4-{4-[2-(
2- met hoxy- et hoxy) -
et hoxy] - phenyl } - 2, 55di axo-1 N zoI 9 ) - 3- phenyl -
butyramide OH O NcN N'o g B o0 20\Fﬂ ared by
the sane nethod as described i n exanpl e 150°except

F’F@p}al{éﬁ%y(tgétsa g@% 1 %%@?X gxlg]ex&qmeor%el1foa%x&ept that (S

eart-duteagcarbsaganingi3amettyi-butyric acid was used in place (2S, 38) -2-
R)-tert - but oxycar bonyl am no-[ 4- ( 2- met hoxy- et hoxy) - phe
Putogg@qrpgnglgmno -3-phenyl-butyric acid.

éf)l—g{(@ﬁ’st @Fﬂ %a(;ce %(4 aﬁbé‘ 268" [C1éf I\WE(#%% EAFAORY) -

aC| was prepared’as descri bed
m(éngleaﬂlblsMSOchept that 1-(2 25
br ono- et hoxy) - 2- net hoxy- et hane was used in place of
2-(2-brono-et hoxy) - tetrahydropyran.

Example 153
(2S,39)-2-{(R)-4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-
methyl-pentanoic acid (2-chloro-4-ethynyl-phenyl)-amide

Prepared by the same method as described in example 150 except that (2S,
33)-2-tert-butoxycarbonylamino-3-methyl-pentanoic acid was used in place (2S,
33)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid.
HRMS: Obs Mass (M+Na™), 520.1612. Calcd. Mass, 520.1609 for
CosH2sCIN3NaOs".
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15

WD 2007/ 096259 PCT/ EP2007/ 051313 - 121 HRMS: Qos
Mass (MrH+), 590. 2053. Cal cd. Mass, 590.2053 for C32

woL@3@®d25N 306+. Exanple 152 5 PCT/EP2007/051313

(S)-N(2-Chl oro-4-ethynyl -pheml)-2-{(R)-4-[4-(2-netho
Xy- et hoxy) - phenyl ] - 2, 5-

di oxo-i m dazolidin-1-yl}-3-nethyl-butyramde OHONO
NN/ C HOO- Prepar edEioamt;in@wmre rret hod as
described in exanple 150 exce S) - 2-

f?e$ 8Shif- wEMbBW@Wh@h@.ﬂ% Hﬂmﬂnﬁ‘ﬂ 2metaemewaﬁ§<y)-phenyll-
?’e%reglogﬁt@!(&h%gpéonyyg%) Rﬁe@ﬂ bﬁe%raf”%ut yric acid. HRVE:

Obs Mass (MtNa 506. 1455(3CHHcd Nhss 506. 1453 for
C25H26Cl N3NaCb+
ywé phenyl ]-2,5-dio
yl\ - pehtanoi'c_aci d

(2S,39)-2-{(R-4-[
X0-imdazolidin-I-y
(2-chl oro- 4- et hynyl -'p mPde OH ON 'NO NC H
O 0- Prepared by the § met hod as described in

exanpl e 150 except tha 2S,

3S)-2-tert - but oxycar bonyl am no- 3- net hyl - pent anoi ¢ aci d
Recpared dyithe ,§|ag@em@ﬁ1§d ag)described in example 150 except that 4-iodo-

2Ry WS T QI PRRYE NG CrPRER B e

52HRR& Obs MMMWW‘?S%@@@WW&&Z 56 for

PCT EP2 7 051313 - 122
31H31 als .

Example 155
(2S,35)-N-(4-Ethynyl-2-methyl-phenyl)-2-((R)-4-{4-[2-(2-methoxy-ethoxy)-
ethoxy]- phenyl} -2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide

O%O

O
\

Prepared by the same method as described in example 151 except that 4-iodo-
2-methylaniline was used in place of 2-chloro-4-iodomethylaniline.
HRMS: Obs Mass (M+Na®), 592.2411. Calcd. Mass, 592.2418 for
CasHasNsNaOg™.
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Exanpl e 154
(2S, 3S)-N-(4-Et hynyl - 2- et hyl - phenyl )-2-{(R)-4-[4-(2-m

w@tdengs2684 hoxy) - phenyl | - PCT/EP2007/051313

2, 5-di oxo-im dazolidin-1-yl}-83phenyl -butyram de O H
N N NOOHO i 5 Prepared by the sane nethod as
descri bed in exanple 150 except that 4-iodo-

2- et hyl ani | i ne vvas used Enamlp@@esef

2-chl oro-4-iodo yl ani | i ( M+Na+) ,
6483819 (4- @apk@@m%@@enﬁuﬁ {i@sé [14d|2 h)@r@sy ethpiy)-phenyi]-2,5-

ge%m@%ﬁ’éf-@ Pﬁg%%rl_m. nyl ) - 2- ((R) - 4-{4-[ 2-
i Y phenyl ) - 2- ((R) - 4-{4-[ 2-(

2- met hoxy- et hox

et hoxy] - phenyl }= Wol i din-1-yl)-3-phenyl -
@] 5 Prepar ed by

2 51 except

butyramde OH N
vva@ used |n ce of

t he same nethod as
that 4-iodo- 2-nethyl anj

2-chl or 0- 4-i odonet hyl a ~ HRVB: (bs I\/BSQH( MtNa+) ,
592.2411. Calcd. Mss,\592.2418 for C33 H35 N3 N
a06+. WD 2007/096259 PCT/ EP2007/ 051313 -123 Exanpl e
Prfpdré&byThe same method as described in example 48 except that 4-
-N-(4-Cycl o yl -phenyl)-2-{(R)-4-[4-(2-hydroxy-ethox
yclgw@pw ﬁanlgngwas used in place of 2-fluoro-4-iodoarniiline.

di QXemsT BB Rl Ayl 512 2BASME 284 MEATE4G. 2437 for
C30|_|32N3()5+-
HRMS: Obs Mass (M+Na™), 536.2153. Calcd. Mass, 536.2156 for
CaoH31NsNaOs™.

Example 157
(S)-N-(4-Cyclopropyl-2-fluoro-phenyl)-3-(4-fluoro-phenyl)-2-{(R)-4-[4-(2-hydroxy-
ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-propionamide

T

- OH

F

Prepared by the same method as described in example 160 except that (R)-fert-
butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic was
used in place of (R)-tert-butoxycarbonylamino-[4-(2-hydroxy-1-hydroxymethyl-
ethoxy)-phenyl]-acetic acid. (R)-tert-Butoxycarbonylamino-{4-[2-(tetrahydro-
pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid was prepared as described in
example 48.

HRMS: Obs Mass (M+H"), 536.1986. Calcd. Mass, 536.1992 for

C29H28F2N305+-
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ON NN HOOH 5 Prepared by the sane nethod as
descri bed in exanple 48 except that 4-

waeyoropepyl - ani l i ne was used in place of PCT/EP2007/051313

2-fluoro-4-iodoaniline. HRVS: 12dbs Mass ( MrH+),
514.2333. Cal cd. Mass, 514.2337 for C30H32N3C6+ 10
HRMS: Obs Mass (MFNa+), 536.2153. Cal cd. Mass,
536. 2156 for C30H31 r\BNaEimp!Ee(asal e 157
4- Cycl opropyl - 2-f ro-p ) 3 4-f | uor o- phen
&»Njﬁ@yglogmpm%«jluggmpbg@,yl @é 4 [4 R)-2,3-dihydroxy-propoxy)-

AR PR Lﬁ'lﬂg%é;#g diyfplbicpeaginam

as described ip exanple 160 except that (R)-tert-
but oxycar bonyl am ???ﬁahydro pyr an- 2-yl oxy) - e
by ace of

t hoxy] - phenyl } - acg
(R)-tert-butoxycark 4- (X W{hydroxyrre
ti@acid.

thyl 20 et hoxy) - phepyl
(R)-tert-ButoxycarbonMii no-{4-[ 2-(tetrah®dro-
pyr an-2-yl oxy) - et ho phenyl } -acetic acid was
prepared as described in exanple 48. HRVS: Obs Mass

T

ExtaxptarbbB@lamino-[4-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-

gﬁg“ocl\l_%‘sé%%{{a %gq&gg I%o{ert tg)quwcgrbon)ilénﬁno [4{ 42 E)gdn)oxy 1-
X rethye: e%@%%‘dh@h?l?—é@bh@h&dl (R HtedEAoky e SnyPaams-[4-

I - propi onam d
((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-acetic acid was prepared

and used as described in example 114.
HRMS: Obs Mass (M+H"), 566.2099. Calcd. Mass, 566.2097 for
CSOH30F2N306+-

Example 159
(S)-N-(4-Cyclopropyl-2-fluoro-phenyl)-2-{(R)-4-[4-((S)-2,3-dihydroxy-propoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-(4-fluoro-phenyl)-propionamide

o H
O
)

F %
OH

F

Prepared by the same method as described in example 160 except that (R)-tert-
butoxycarbonylamino-[4-((S)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-
acetic acid was used in place of (R)-fert-butoxycarbonylamino-[4-((R)-2,2-
dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-acetic acid. (R)-tert-
Butoxycarbonylamino-[4-((S)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-
acetic acid was prepared and used as described in example 116.

HRMS: Obs Mass(M+Na*), 588.1912. Calcd. Mass, 588.1916 for

CaoHz2eF2N3NaOg™.
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NNOH ~'-r FHOHd 5 F Prepared by the sanme net hod
as described in exanple 160 except that (R -tert-

whedenysy bonyl am no-[ 4- ((R) -2, 2-di et hyl - [ 1, 3bcii/BRDDAOS1313

-4-yl met hoxy) - phenyl ] - aceticl2zaei d was used i n place
of (R)-tert-butoxycarbonyl am no-[ 4-(2-hydroxy-1-

hydr oxynet hyl - et hoxy) - phenyl ] -aceti c aci d.
(R)-tert-Butoxycarbonyl anExample 160

NG GoR@EY LR B e Bne R B deioke: Phea L hER) g4 (2-Rydroxy-
TARPOB o g SRR SR MR B iR A0 ofghiGamicie

(S)-N(4-Cycl oppyl 2- quoro %enyl) 2- {(R) 4-[4-((9)

-2, 3-di hydr oxy=propexy) - N

phenyl] 2, 5-di oxo- | zoPi di - D , 4-f 1 uor o- pheny
|) - propi onam de O O~ =i / 0 HO=1 OH

F Prepared by the sape thod as describ { n exanpl e
160 except that (R)-te 20 OH

but oxycar bonyl am no-% ) - 2, 2- di net hyl 9["1, 3] di oxol an
-4-yl met hoxy) - phenyl ] - acetic acid was used in place

s @ esidoRy barecl e o op gy
(éR-butexycarbonylamino-3-(4-fluoro- phen))lll )-propionic acid was used in place of
B8 ettt o%i?g%%o% b EPBR R e A B Y SFrandt (S)-11-(2-

HS6@- Ao HESREMPESDEM -Budrkbph c@?’@a id tert-butvl
l\/HSS(M+Na+? 5%8 191§Bgﬁzdur P &@88 é mlcaC| ert-buty

ESIeHPISNWNECES IMD @)dﬁf(@%mer%ﬁQQ@?pfwmabampxb -2-(4-
ﬁ&(%%t?en%/%-ethyl]-carbamlc acid tert-butyl ester after step 2 and prior to step 3
(using the conditions described below), (iii) (R)-tert-butoxycarbonylamino-[4-(2-

hydroxy-1-hydroxymethyl-ethoxy)-phenyl]-acetic acid (prepared as described
below) was used in place of (R)-tert-butoxycarbonylamino-{4-[2-(tetrahydro-
pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid in step 4, and (iv) the diol functionality
contained in (S)-2-{2-amino-2-[4-(2-hydroxy-1-hydroxymethyl-ethoxy)-phenyl]-
acetylamino}-N-(4-cyclopropyl-2-fluoro-phenyl)-3-(4-fluoro-phenyl)-propionamide
was temporarily protected as the bis-trimethylsilyl ether during step 6 by the

same method as described in example 114.

Preparation of (S)-[1-(4-cyclopropyl-2-fluoro-phenylcarbamoyl)-2-(4-fluoro-
phenyl)-ethyl]-carbamic acid tert-butyl ester:

To (S)-[1-(2-fluoro-4-iodo-phenylcarbamoyl)-2-(4-fluoro-phenyl)-ethyl]-carbamic
acid tert-butyl ester (4.5 g, 9.0 mmol) and cyclopropylboronic acid (1.0 g, 11.7
mmol) in a mixture of toluene (40 mL) and water (2 mL) were added potassium
phosphate tribasic (6.68 g, 31.5 mmol), tricyclohexylphosphine (0.50 g, 1.8
mmol) and palladium acetate (0.20 g, 0.89 mmol). The mixture was heated to
100 °C for 3 hours then additional tricyclohexylphosphine (0.25 g, 0.89 mmol)
and palladium acetate (0.10 g, 0.45 mmol) were added. Heating at 100 °C was

continued for an additional 3 hours before adding cyclopropylboronic acid (0.2 g,
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(S)-N-(4-Cycl opropyl -2-fl uoro-phenyl)-3-(4-fl uoro-phen
yl)-2-{(R)-4-[4-(2-hydroxy-

wd 2twydeaazy met hyl - et hoxy) - phenyl ] - 2, 5- di oxo- i nm PemBP10d7/051313

1y|} propionamde O ONNWN® FO-~OH OH 5

AR o PO RESE I8 N0 SRnARRAIAERGRS bR P edion

mli)xtard \ﬂffaé ldiloteer witie BIHY) apetRs ardsheaiolvith Waseru®wide) Mbrine (once),
ace o

Beisd veesad it sipatebbiy P AneonogRsARd BuaguP. Thei @sidue was
Ppnﬁécfﬂy Elhrocérfaétbﬁ a?qygcgvreg%lhcal %el flu(t%d With 9:1 vy dlchl%romeﬁhane in

uoro-4 uor o-
ke ares oaaffard QS) f (@cyclbpttqplyl -20lvesd- phem@lsamam\mﬂx 2d4iflnoro-

%@@nxlkewlaﬁ%@%w¢ terpuld estes s A FRIarBsHS9I] (20 @4 53%).
flyqr mm@fb\él a%%hk(‘}’ @%r&ﬁrmgssawﬁfbrecgﬂz@himf’.ter

after step 2 prior to step 3 (using t
condltlons descri bed below), (iii)

Rnasghen O BE0RABRYPEL TR fifey hyarays rbvaygraymethy-

éﬂfoe(? RpBENn {sag@cﬁp@,@ed bel ow) vvas used in place of
ert - but oxycar bonﬁl am no- ; 2-(tetrahydro 15

Eﬂ; aho @leewpe@zmsy opseadid R-aanayioxydchbenzostnesthyl-ethyl

R e e A T R R

pnimedwd of 8hietiyl avi et al. (J. Chem. Soc. Chem. Commun 1986 867)
kb%cloprog) - 2- fluoro phenyl)-3-(4-flu
y(?; T&r%ﬁp aRid 4R \'f@(&bﬂ@rﬁdéa@olnb’kﬁ%%t 6&)’5’6@9{@@@” acetlc (1.0

ﬁb 'ho as Qé?ﬁl’%”ﬁ )@ﬁ%kﬂ%ﬁ&ﬁ?gﬁ_ g%/aestp%?daetqsgél@% hydride
65)% [sl:spén:mgmhmpnmmﬁl eﬂb (BR8ong.-$ Beniyb sariaktmeyrhixilze (Wad stirred

bgrrnglenl?tem e?atu}eha/néer%%rgt?nrgs%h%% gf (t:i%ratlrggHtfgr 1§mlnutes 2,5-

b@mcﬁré t£e?rrzfe|nké§ﬂ|@orﬂc a8R02-BBRANb SR Q?éﬁ%)ﬂc)xgﬁﬁe&ﬁ‘ylfét!#gfég%t@r (2.2 g,

henyl)-ethyl]-carbamc acid tert-butyl ester ,
9.50 mml))dlaa@lveqm diyr Npy-dboettimifernsaynidle( (P50ml) was azided®nd the

v el FatstlF ant oh s B et (7 Db Eits ! BhEeddRighinure
W&@cholédﬂocafrﬁbu@het@fh;@é}@&nalm 4.8. M%ogmeo&s BydroERlOricPasid (16.5

pal | adium acetate (0.20 g, 0.89 nmmol). The m xture was
mbaBetimneol) added floe reaciur mixthrenwas eixtraoied with ethyl acetate (2 x

5 Pl O Svebaee Yaes Yaye7s WHeMRHORY WelE (3nezo mL. brine

) o o e i
m:mue)@aswnﬁedmmwan@tamy over silica gel eluted W|th 49 1 v/v
dichloromethane / methanol containing 0.2 % v/v acetic acid to afford (R)-[4-(2-
benzyloxy-1-benzyloxymethyl-ethoxy)-phenyl]-tert-butoxycarbonylamino-acetic
acid as a colorless solid (1.2 g, 80%).

HRMS: Obs. Mass, 544.2307. Calcd. Mass, 544.2306 for C3oHasNNaO;™.

(3) A hydrogenation vessel containing a solution of (R)-[4-(2-benzyloxy-1-
benzyloxymethyl-ethoxy)-phenyl]-tert-butoxycarbonylamino-acetic acid (1.86 g,
3.57 mmol) in methanol (50 mL) was purged with nitrogen and 10% palladium on
carbon (100 mg) added. The atmosphere above the methanol solution was

exchanged for hydrogen and the reaction mixture stirred vigorously for 30
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-126 2.33 mvol ) and heating at 100 C for a final
period of 3 hours. The reaction mxture was dil uted

wowrdos2ly| acetate, washed with water (tw ce)PChDEPW7/051313

(once) dried over sodium sulphate, filtered and

ﬁgtaggr apﬂi}@g?@%&’é’{u h‘?hé?ﬁ?écq%ﬁt ﬁp@f’%es)gé% |Ii§r‘3dqp{rough a pad

m’ @dht@fdr@r curRichaaced m wvadiemanpee R)- ti;‘rﬁl@tﬂtdxycarbonylamlno [4-(2-
[ 1- (4-cycl opropyl - 2-fl uor o- phenyl car banoyl )

hysbiosy- 1phlé¢f9?‘¥/m6m¥§rle}h%} BHANKI-BEREE PaAMWHGH waSézftS@.fﬂCIent

i B e eRot Bos fupy g BTt o®ls 3% 273

t(ﬁz)ﬁrﬁﬁ%@ 8Bk 8@%‘:&%%?&1@@{&% %g%%;‘s’(ﬁ ol E MR,
2, 4B Op8- M§§§qﬁ2ﬂ d®NCaIRE Mass: BG@@O‘&W&SF %30H30F2N306 .

- benzyl oxynet hyl -et ester was obtal ne

1,3-bis-benzy|oxy-propan 2-ol according to the

procedure of Shim zu, t_al & Chem Soc. Chem

Comun. 1986, 867). (2) xample 18l on of

%@)Nﬁ ﬂf¢yd?ét§r@b¥P@JTID@F%Lbﬁ€hﬁP2({ F&gﬂqzmﬂl@ Wé%oﬁg)ebh@nyl] -2,5-
yl f or mam

@momdmdmwa %%mﬂﬂnmphwl) pewieRAmLigensi on in

mneral oil) (328 ng, 8.2 mmol) and the m xture was

stirred at anblant jenperapuredunder an at nosphere of

dry argon for 15 m s. 02, N

Di chl or o- benzenesul aci

zyl oxymet hyl - et hyl

di ssolved in dry N, NFdirratr 0

added and the 20 stirr 'xture placed in a 110 C oil

bath for 10 mi nutes OThe®reaction nixture was cool ed

to anbi ent tenperature and 0.5 M aqueous hydrochloric
Bfﬁﬁﬁr@Q@YGhe FEMesmethaebay daserieed mpxamie ticorexeert thaé (i)

| neg@%@gg Wlﬁ%?te@ ﬁﬁ:ﬁgjﬂﬁar&ﬁ &OP%%PC %3'2’ %ﬁﬁsed In place

ULOS m‘emeuto(x%@rbmh)/l,amlnoed mﬂmroqmﬂmymmobfcmtceacud and (i) (R)-
vacuo. The 25 r

IS DICSHoR PORHABNE o 4y DV BTNy lgay - BBl U e)-acetic
ﬂ/%sjus\é(j\fn @é%f"(ﬁ@&féh%‘&?x/caﬁ?ﬂ}?&ﬁﬂnoC[Q[YtZaﬁ)fHr8>9,/Q 2 %

vacetic acid t ford (R

bgdmyymyrvfﬂetﬂmwwmmw’é{abgtle acuaio>({j{))=t@ﬁ@w0>}ydammnybamww {4-[2-
fe\r nr\élamn et|c r] as.a C orI ss solid 8
Y5583 ) fito R ey led s pRgndret s

ééélermanf@@n@@ulgSNNaO?+ 30 (3) A hydrogenation
vessel containing a solution of (R -[4-(2- benz%/Qﬂ?xy 1-
hIr arri

berhklw@(y@bts MaSSe(tl\/ﬂrdw) SHBenp0] Galed. Mms»@ﬂ@a?
@Cﬁtll:(f\lej:hd (1.86 g, 3.57 mmol) in nmethanol (50
Rad' purded with nitrogen and 10% pal | adi um on
car bon (100 ng) added. The atnosphere above the
met hanol sol ution was
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exchanged for hydrogen and the reaction m xture
stirred vigorously for 30 WO 2007/ 096259

weEan/ 807/ 051313 -127 m nutes at anbi ent PCT/EP2007/051313

tenperature. The reaction m xtare was filtered through

a pad of Celite and concentrated in vacuo to give

(R)-tert-butoxycarbonyl am no-[ 4-(2-

hydroxy 1- hydroxyrret hyl - eEh@mp)epbenyl] acetic acid
whi ch was of sufficient subsequent use

Rt roPB (Bt Phebell PHIRT-6 4 8(%-2 S H9hYchExY KONy -

EEngERR O i ia L 50, eSS R febbionaprige.
566. 2097 for H30F2I\I306+ anple 161 10
(S)-N(4-Cycl ap u henI -2-{(R-4-[4-(2-h
ydr oxy- et hoxy) - ph¢

di oxo-i m dazol i di N> u JOHor opi ona
mde OO 1~-~H N H epar ed by he same
met hod as descri bed i canpl e 160 except OHat (i)

(S)-2- tert- butoxyc | am

no- 3- ( 4- met hoxy- phe y[) propionic acid was used in
P15Eed 8% see, el ap desaribed T2ATRIe 49065} k)
mrbbut@xamrbpnalami|(1d)43}(4(-m)3thoxy phenyl)-propionic acid was used in place
car bon t et,r ahydr o- lo..
QiR aHeRRon BeSo B A B H RIS PR SRaia. Ind ) (-

tR)- bul%&?c%bﬁ%lﬁﬁﬂﬁ@-‘[’ﬂ(d@@ 21211 hétﬂyﬁih%ﬁf&?&ah-ﬂ -ylmethoxy)-
pz@roxymst hyl - et hoxy) - phenyl ] -acétic acid

nyl]ga@etm@qmr@.pamq/aaﬁheﬁ@uqeui nzexample 116) was used in place of

(Bt PR B YR AR M AR RS B o
Nestic 40tH+) , 548.2180. Cal cd. Mass, 548.2192 for

C30H31 FN306+ WO 2007/ 096259 PCT/ EP2007/051313 -128
Exéﬁ%w@-l@gs Mass (M+Na*), 600.2112. Calcd. Mass, 600.2116 for

h@(@ ropyl - 2-fl uoro-phenyl )-2-{(R)-4-[4-((S)
Z%QI\‘Z’I(3 h dI‘O)Zf/) propoxy) -
phenyl ] - 2, 5-di oxo-i m dazol i di n-1-yl } - 3-(4- net hoxy- phen

yl ) - propionanm de O O 1. ~'1§xample 163
(2S,35)-N-(4-Cyclopropyl-2-fluoro-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide

O\\\
OH
Prepared by the same method as described in example 48 except that (i) 4-
cyclopropyl-2-fluoroaniline (prepared as described below) was used in place of 2-

fluoro-4-iodoaniline, and (ii) the modified procedure shown below was used to

perform step 6.
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N NN\ / OOHFHO=1OHd Prepared by the sane
nmet hod as described in exanple 160 except that (i)

W@ B)07/a9626%r t - but oxycar bonyl am PCT/EP2007/051313

no- 3- (4- met hoxy- phenyl ) - propi ™i-c acid was used in
pl ace of
(S)-2-tert-butoxycarbonyl am no- 3- (4-fl uoro-phenyl)-pro

Préﬁdretl@fﬁlbﬂ4 ogord) ptopyl- ZGﬂR)oroaﬁlllhebUt oxycar bonyl am
no-[ 4- ( di nmeth 1, 3] di oxol an- 4-

@%pqgﬁ@ngnqu%equseda@ aV DoiNaliart Bnaes doBen: LalgAnaeron Latt. 43,
B AL Bt e e oo nPh@ P 00, 100 Aol wpsfegeiad wir

cwbpr@pybmyr))ﬂmcgﬂ 1t. Sag:eisncmmoll dpaHiRMBm(lG}Jacd@hmu 12 g,4.79

&m&%h@ péggtg@ ?agga , 13. 269n0mo ancI potassmm phosphate

Eﬂsz )zaéknﬁﬁho@gﬁ k@gé@@(&oo?nfu) WAHWARBEMY L8 - ThBmikiré-was

-hydr oxy- et
beahegzillmaﬁ @l lokhtbyad-1061 Watos 12 days, togled; 3ng tiemlduid was fiiered

5o g, e T OF o B SR Pt

amehvaRee 00 At S | ey l‘h@@ds\o@ﬁsbﬁfv@i@f Iﬁéieél?th@@gﬁ rdeRd The
bel ow) was used in place of 2- fluoro-4-iodoaniline,

aadeqys flitreieewas gxirpel@dmnseatith éesamm 1991 o). ihe cagbined

o148, SURAHOEFRRSEETA ESRAE o orgamc

(a&emnwérewﬂltéredtth@u@hca:ew:lm ebpad). aﬁdatlhbqae@ was washébevith 80%
Tetrahedron Lett 6987 2002)
z/v@@m@tomuhaa%rahemw (b9, ) Ib@ f'HrF?éP? WRE cPBeRteaied in

pa{:th'bag @ n% %Hgig%tbgf\%%?r‘a%@ﬁélﬂl & %%Ile%j nﬁlog ok SO, 6 plates).
The dractioh elisfillingmtween& 5 23 80 a 6- lmbhrrWE_m Ctollea:te:d to give 6.8 ¢
P TS s 1 Oana g oAby TSRS
f‘mﬁll IHNFF@@@A@H}OQQEW )Y: 66934 3-H08/55%0r 3NBHNE 79 (m, 1H),
0.87 (m, 2H), 0.57 (m, 2H).
Step 6: 2-{2-Amino-2-[4-(2-trimethylsilanyloxy-ethoxy)-phenyl]-acetylamino}-N-
(4-cyclopropyl-2-fluorophenyl)-3-phenyl-butyramide (680 mg, 1.2 mmol) and
pyridine (3 mL) were dissolved in dichloromethane (60 mL) at -78 °C. To this
mixture was added a solution of triphosgene (296 mg, 1 mmol) in
dichloromethane (15 mL) dropwise. The mixture was allowed to slowly warm to
room temperature and stirred overnight at room temperature. The mixture was
cooled in an ice bath and 3 M HCI (60 mL) was added slowly and stirring was
continued at 0 °C for 30 minutes. The organic layer was separated and dried
over anhydrous sodium sulfate. Concentration gave 150 mg of a oily solid that
was chromatographed over silica gel (65% v/v ethyl acetate in hexanes) to give
N-(4-cyclopropyl-2-fluoro-phenyl)-2-{4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1yl}-3-phenyl-butyramide as a yellow solid (70 mg, 0.13 mmol, 13%).
HRMS: Obs Mass (M+H"), 532.2244. Calcd. Mass, 532.2242 for
CaoH31FN3Os™.
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through a pad of celite. The residual solid in the
reaction vessel was triturated 10 with water (200 niL),

waea7hhessuspensi on was filtered through celiteCT/EP®07/051313

O%g/?

aqueous filtrate was extractetoence wth hexanes (100
m.), the conbined organi re dried over
anhydr ous nmagnesi um sul fa%xgﬁ*héﬁg%ﬁ?ed organic | ayers
V- - ﬂld)yc%@@pzmiﬂugl‘b phérhjrl -0d (Bp4-[pdg-hyairskyt haryaeaskymethyl-
was washed with 80% v/vdic Ior onet hane i n hexanes
eoway hehenythe, 5 dipre-imicazaudia- tyhcktt Methaxyrphenyrrioppnamide
to give ared oi] that was fractionally distilled
(Vi greux col TAN P ates) O0ThHe fraction distilling
bet ween 65-73 C at col ted to give 6.8
g (45 mmol, 45% yl:’h@? @roani line as
apaleyellowllqwd 1 Z, b: 6.69
(m 3H), 357(brs .79°(m 1 H) 87 (m
2H), 0.57 (m 2H). 20 :
2-{2- Am no- 2 [4-(2-t®| hyI SI | anyl oxy- et hoxy) - phenyl ]
- aceté E
ﬂ%p!t %;?Ia”@ MethacLpheRFERes ipradymr'e J6fresrakthat (i)
[

P @%r%%gég?%“*n a0 B SR oo gc'gmv%%"xt%éﬁe:id"” p'ace

mh@ aR}Mbatos(ybanbmylamlnoﬁ @hfhxgermwe(maomggonilc acidlin step 1,
t hane dr o Wi.SE.
5 S eIy oo D B F B D Ao e Used as
frid éd ng\eagemthh pﬁ’écer@fo@ﬂeﬁﬁ'iﬁﬁ*ra%buﬁgfl N Rentyxt ur e was
cooled in an’'ice bath and was added
tﬁt@m@thmlwdoryumhe@lumgph@whataureate@t4o c for 30
la

v %, QPSSR X 6 2288 CERELRIERS, PORogRrdbhso
ny ©f Hg&FNJQL*sol id that was chromat ographed over
silica gel (65%v/vethyl acetate in hexanes) to give
30
N- (4-cycl opropyl -2-f1 uor 0 -{4-[4-(2-hydroxy-e
t hoxy) - phenyl ] - 2, 5- di ox EQQ&'E)Y&XB?;
(28,887-0N- (@Cwelbxofc}pywpﬂmw;}mw@ﬂm& [eis((R)2¢8-Hidwdroxy-
solid (70 Mass . MH—I+)
Bippoxshane el ¢4 %@ém'dﬁgﬁﬁ@ﬁabyﬁ'&p@&ﬁ%f
2007/ 096259 PCJ/ EP2007/ 051313 - 130 Exanple 164
(S)- N (4- Qycl ofh -2quOro|,;phenyI) 2-{(R)-4-[4-(2-h
ydr oxy- 1- hydr oxyng Q YN\
et hoxy) - phenyl ] - 23§ fzo -yI C?H(4- met h
m gie
OH
Prepared by the same method as described in example 160 except that (i) (2S,

oxy-phenyl)-propion

33)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid was used in place of (S)-2-
tert-butoxycarbonylamino-3-(4-fluoro-phenyl)-propionic acid in step 1, and (ii)
(R)-tert-butoxycarbonylamino-[4-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-
phenyl]-acetic acid was used in place of (R)-tert-butoxycarbonylamino-{4-[2-
(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid in step 4. (R)-tert-
Butoxycarbonylamino-[4-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-

acetic acid was prepared and used as described in example 114.
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OH 5 Prepared by the sanme nethod as described in
exanpl e 160 except that (i) (S)-2-

WO e0vA2sDxycar bonyl am PCT/EP2007/051313

no- 3- (4- mst hoxy- phenyl ) - propi tni-c acid was used in

(51 T3MEEr 008 a5 M nFPRRRS: £%ABRS SRR P pr o
pi @Y EH;FNDF N step 1, and (ii) (3-dinethyl

am no- propyl ) -ethyl -carbodii m de hydrochl ori de was
used as the coupling reagent in place of

O benzotri azol - 1-yl - E]@ ﬁ/sr anet hyl uroni um
hexaf | urorophosphate |n ste H bs Mass ( MEHH)

ER 3PS (ABY I pr YR 2. 157 8-2071) (201 () 304 FBEEN@BBRy-othoxy)-
?Eﬁ@,nxgis?hwﬁh%ﬂ'm—ﬂrars{azphd'ﬂrwp@.-iawwnﬁams 4[4

((R) -2, 3-di hydroxy-
pr opoxy) - phe
-butyram de O
Prepared by the
160 except that (i
3S)-2-tert-butoxycar,
was used in place of -2- 20

tert-butoxycarbonyla no- 3- (4-fl uoro-phenyl) - proplonlc

Prothrbd E3ufP senePBudd dionsoropdipgrag e deseprgpt et 4R)-tere
bdno& @ér@bn?laﬂiuﬁ@l(hqzs[z -(teplaepsitd-ppeat2- 9|oa9) dth@agz] gthesty}-

ace o R) -tert-but oxycarbonyl am no-{4-
?h%@Y'hﬁ(}%ﬁ%ﬁfﬁiQW‘éﬁﬁQﬁ%ﬂ '@)@)?C%Pﬁ(ﬁ)yi/e Wﬁiﬂ’(}arﬁ‘é%ﬂﬁﬁ"%[dd
%i?t %‘bﬁeﬁgﬂéo@'g?ﬁ'no ﬂ IMEREXY-RNYMIAGRIC A% 31 di oxol an
g e peap ok o o
ri bed in exanple )
gg%%é%ﬁg\gﬁ%hw - 131anRI\/B: bs Mass ( MFHH)
562.2349. Calcd. Mass, 562.2348 for C31 H33FN306+
Exanple 166 5
(2S, 3S) - N- (4- Cycl opr opyl -Bxamde d6henyl ) - 2- ((R) - 4- { 4-
_(2- _eth _
o) e Bt Eius-ahanyAs (R A2 3 methmrgfhony)-

BthoxyRPh&®y1}-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide

5- di ox@g i Ikli dazol i di n- 1-yl } - 3- phenyl
N / r FHOH |
@ed i n exanpl e

'no 3- phenyl botyric acid

Prepared by the same method as described in example 165 except that (R)-tert-
butoxycarbonylamino-{4-[2-(2-methoxy-ethoxy)-ethoxy]-phenyl}-acetic acid was
used in place of (R)-tert-butoxycarbonylamino-[4-((S)-2,2-dimethyl-[1,3]dioxolan-
4-ylmethoxy)-phenyl]-acetic acid.
HRMS: Obs Mass (M+H"), 590.2656. Calcd. Mass, 590.2661 for
CasH37FN3Og™.
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OONNNO FHOOSOH Prepared by the sanme net hod
as described in exanple 165 except that (R -tert-

W edexy2sy bonyl ani PCT/EP2007/051313

no- (4-{2-[ 2- (tetrahydro-pyranti-yl oxy) - et hoxy] et hoxy}

(Y SRR BT A, gl sl ceno o

net@&Hs({Flus&]a@GC)xol an- 4-yl met hoxy) - phenyl ] -acetic aci d.
HRVS: Cbs Mass (MtH+), 576.2504. Cal cd. Mass, 576. 2505

for C32H35FN3C6+. 15 Exanple 167

(2S, 3S)- N-(4-Cycl opropyl -g4 henyl )-2-((R) -4-{4-

[ 2- (2- met hoxy- et hoxy) - EX:SH'S% 168

(ﬂS}GSﬂN hEexygloprdhyb-2dfimro- p'heingiaﬁa[(R()i-i4n(~41mtf)y-l&rbhmylmethoxy-
but ared by the sane

Rhe N B2 s agach el Ly TP RERBBTAEIRE ( nat

(R -tert- 20

but oxycar bonyl ada) (- mEH hoxy et hoxy) et hoxy] - p
henyl } -acetic acid > dY

(R) -tert-but oxycar begghamrgN ( 0 di et hyl -[ 1, 3
] di oxol an- 4-yl net hoxy) +phe yI ] acetl ¢ a HRVS: Qbs
Mass (MrH+), 590. 2656. AC3 > ss, 590. 266 Hf or
C33H37FN306+. WD 2007/ 096 59 PCT/ EP2007/ 05¥313 - 132
HRVS: (Cbs Mass (MeNa+), ~612. 2475. Cal cd. Mass,

PR IR0k s RRRATRE GBS Rk alils T95 repplng (R)-tert

bfeﬂolxyb@@bbwmhwnhﬂeqhylcemwlrr%ﬂﬁo@km@’ryl -itatiazadid dias used
n-1-yl]-3-phenyl-butyramde O Q1 N NNOO
in place of (R)-tert-butoxycarbonylamino-[4-((S)- 2 ,2-dimethyl-[1,3]dioxolan-4-

O-

4-[ 2-

ylmethoxy)-phenyl]-acetic acid. (R)-tert-Butoxycarbonylamino-(4-
methylcarbamoylmethoxy-phenyl)-acetic acid was prepared as described in
example 9.
HRMS: Obs Mass (M+H"), 559.2354. Calcd. Mass, 559.2351 for
C31H32FN4O5™

Example 169
(S)-2-{(R)-4-[4-((R)-2,3-Dihydroxy-propoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-
4-methyl-pentanoic acid (4-cyclopropyl-2-fluoro-phenyl)-amide

0 YH
Lo

OH

Prepared by the same method as described in example 165 except that (S)-2-
tert-butoxycarbonylamino-4-methyl-pentanoic acid was used in place of (25, 35)-
2-tert-butoxycarbonylamino-3-phenyl-butyric acid.
HRMS: Obs Mass (M+H"), 514.2349. Calcd. Mass, 514.2348 for
C27H33FN3O6™
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O NH Prepared by the sanme nethod as described in
exanpl e 165 except that (R)-tert- butoxycarbonyl am

woeeof49qred hyl car banoyl nmet hoxy- phenyl ) - aceti ¢ aPCTIEP®S7/051313

used 10 in place of -133-

R)-tert-but bonyl 2,2-dinethyl-[1,3
(R -ter ut oxycar bony agﬁg%n.{p? (19§) i met hyl - [

] di oxol an 4- yl met hoxy) acetic acid.

(@)24{ (@s@@mwb ﬁﬂplﬂ@pd%y) phenyl]-2,5-dioxo- |m|dazoI|d|n 1-yl}-

car nmet hoxy- phenyl ) -acetic acid wa
ﬁr@%téb’bﬂe%@nﬁ@s%c‘r'qj b‘é‘&)’@ﬁpr%?{h |U@r@rphﬂﬁ)()ﬁ>"a”@ﬂ§ Mass
(MrH+) , 559.2354. Cal cd. Mass 559. 2351 for 15 C31
H32FNAC5+. Exafn 69 (S)o R) 4- [4-((R) -2, 3-Di

hydr oxy- pr opoxy) - m dazol I di
n-1-yl}- 4-rrethy|- d"

(4-cycl opropyl -2-fl ph nylc% N\N-/B O CH
1--CF HO OH 20 Prepa he sarre nethed as

descri bed in exanple 165lexcept that (S)-2-
tert - but oxycar bonyl am no- 4-net hyl - pent anoi c acid was
Beaphred usingcibecfante Blets) as 2leseribed it exaroplebidid/exaept that (R)-

0 RRS batiaing £ (2 AW Re BT SRES i dabiustie
e e L i Lj

é-ﬁi@l m@ih}”rﬁl c&i@@%@'@ﬂrﬁ Ylfml‘poxw Wiﬁ%raq@@ﬁtaﬂﬂ)l%ﬁﬁél (R)-tert-

bl BBk ee g SO 2RI TR BrelShearMelh eyt

destty acbedvas"pregarmj By ﬂf@s@me&ﬁétht}hais dddcribed for the preparation
tert-butoxyc onyl am

i (P @bt pareadogny amine | & %ﬁgﬁ&ﬁétﬁégfét?ﬁgitogséli@-mgnethoxy)-

95%1 -BoB A&Ed A ekdPhplbl 4 BREPBINAA ROTYL MBRI-4;d-tkolane-4-

metiriol Wasdjshdingdlace 4f (8)r® P rdimagjhybiiedryl dxotaret-4-enetbadol.

"N SRR Yobs NladsSMiNa®), 536.2164. Calcd. Mass, 536.2167 for
CorHaFNsNaOg".

Example 171
(S)-2-{(R)-4-[4-(2-Hydroxy-1-hydroxymethyl-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-4-methyl-pentanoic acid (4-cyclopropyl-2-fluoro-phenyl)-amide

H
0 °3-N
N N\e QO
H O 2\\
OH

OH

Prepared by the same method as described in example 160 except that (i) (S)-2-
tert-butoxycarbonylamino-4-methyl-pentanoic acid was used in place of (S)-2-
tert-butoxycarbonylamino-3-(4-fluoro-phenyl)-propionic acid in step 1, and (ii) (3-
dimethylamino-propyl)-ethyl-carbodiimide hydrochloride was used as the
coupling reagent in place of O-benzotriazol-1-yl-N,N,N’,N-tetramethyluronium
hexaflurorophosphate in step 4.
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but oxycar bonyl am no-[4- ((R) -2, 2-di net hyl -[ 1, 3] di oxol an
- 4-yl met hoxy) - phenyl] 10 acetic acid was prepared by

wo b7egared met hod as descri bed for the preparat PONEPD7/051313

(R)-tert-butoxycarbonyl am no-{#4-~((S)-2,2-dinmethyl-[1,3

] di 9 ] ti l e

11 exceBQél?‘ha{E%(@?% 25Plﬂ%gtﬁkyp_a%%[\@sgngég§4§>fé‘ﬁp
metandglFNMag* used i n place of

(S)-2,2-di net hyl -1, 3-di oxol ane- 4- net hanol . HRVS: Cbs

Mass (M+Na+), 536.2164. Cal cd. Mss, 536.2167 for 15
C27H32FN3NaG6+. Exanpl e 1£]

(S)-2-{(R-4-[4-(2- Hydroxy ?Lmlli)ydroxyrret hyl - et hoxy) - phe
(B8,BSP-25{8)- d){é (2+Metﬂ1@xp46tlubxy) Toheiny 14, Sreli dxp-inpeaz cligin-¢ -yl}-3-
aci d ( 2-fluoro-phenyl)-amide O ONNN
@”WW’% -@X' 'debr epared by the sane nethod as

described in exarrpl e 160 e@cep[t that (i) (S)-2-
tert-butoxycar b&@n@4 ‘ﬁﬂe yI@ianm c acid was

used in place of
(4 phEnxl) pr opi oni c

tert - but oxycarbonylTam Mo-
acid in step 1, and 3
di met hyl am no- pr opyl hyl - car bodi i m de hydr ochl ori de
was used as the 25 co z ing reagent in place of

O benzotri azol - 1-yl - t et ranet hyl uroni

Resqared yrth ﬁ@g}g@e&qq‘aggggcrzpeqﬁ@ @@@mlege@@@pt that (i () 4-

E%fi@%éﬁ SRR Pt PN, g EREbad () (R)-ert
Eumyd:aarbﬂnﬂ?la&mo [4-(2- rr12ethoxy ethox()e/t rp?ginyl] -acetic acid was used in
G0 A A 41 By EGIopr ARG e oS PBROV SGR Yo aRcHB Step 4.
gﬁéoté}'[ Bt xylsé)r%bﬁ Ihi b Ir4- S@%&HOW e¥H&y§?ﬂ§nﬁFﬁB@t¢c 88d was

scri be exa e 1 exXcept that
peapayed anideisnebedin exadplerBGl ace of 4-bronpaniline in

St ehrrs: 208s Mdds (WRAHCED2.2332. Caled. Mass, 502.2337 for

C29H32N305+-

Example 173
(2S,35)-N-(4-Ethyl-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-butyramide

O\\\
O—
Prepared using the same method as described in example 1 except that (i) 4-
ethyl-aniline was used in place of 4-bromoaniline in step 2, and (ii) (R)-tert-
butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid was used in
place of (R)-tert-butoxycarbonylamino-(4-methoxy-phenyl)-acetic acid in step 4.

(R)-tert-Butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid was
prepared as described in example 80.
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10
but oxycar bonyl am no- [ 4- (2- met hoxy- et hoxy) - phenyl ] - acet

w0 eooaodatsmas used in place of PCT/EP2007/051313

(R)-tert-but oxycarbonyl am no- (34~nmet hoxy- phenyl ) -acetic

acl .S +

(ol SRR e ) 506 R45P 0 SRR T8RS P o
nylGoHeMN 05 aci d was prepared as described in exanple
80. HRMS: (Cbs Mass (MtrH+), 502.2332. Cal cd. Mass,

502. 2337 for 15 C29H32N30C6+. Exanple 173

(2S, 3S) - N-(4- Et hyl - phenyl [4-(2- et hoxy- et ho
xy) - phenyl ] -2, 5-di oxo- | Ex%mi;ﬁ@l?ﬁ

(23,38) V- eﬂrrsmerqgwmewm {CdtB)@a[@(l rzl‘!leiﬂﬂ0X&<de‘ﬂgl@<y)étihenyl]l2 9
hod .as described in exanple

Q'Oesd@b(? Zﬂﬁg |VB %pﬁ%?ﬂg?e t)éﬁ%m' fie was used in pl agg

of 4- brom)anllln in step 2, and (ii) (R -tert-

but oxycar bonyl a
y)Lpheﬁ\rryl\‘ -agehj ¢ acid was used
(-

no- [ 4- (2- nmet hoxy-
0
xy-\ahenyl )-acetic

in place of
(R -tert- butoxycarbonyl%m 0-
acid in step 4. 25 O—
(R)-tert-Butoxycarbon ' no- [ 4- ( 2- met hoxy- et hoxy) - phe
nyl]-acetic acid was pfepared as described in exanple

. WD 2007/ 096259 PCT/ EP2007/ 0513 -
PenaERiIg (33 B0 A deSRRLEH Th@irDaig prrept Rt () 4-

%F%’N% ihe TR & Fh7 ale of 4 bromoanlllne in step 2, and (||) (R)-tert-
N- (4-1sopro Eheny {(R-4-14-(2 t hoxy-
@umx%rbpnglﬁmlqlo 94 et OXy- ethoxy -phenyl]-acetic aC|d was usedin

(ﬁl*\% &) ?@éﬁgk%vaa%w%%ﬁﬁgﬁ%@ WL ERBY Bcali Epibigep 4.

R)- taBRioxydar®oagRimih6-44- (Limethoxy-stHoxgppheayi-btsotc A6d was
used in place of 4- brom)anlllne in step 2, and (ii)
prpareq gs described in example 80.

HRMS: Obs Mass (M+H"), 530.2646. Calcd. Mass, 530.2650 for

CS1 H36N305+-

pd

Example 175
(2S,35)-N-(2-Fluoro-4-methyl-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-
2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide

Prepared using the same method as described in example 1 except that (i) 2-
fluoro-4-methyl-aniline was used in place of 4-bromoaniline in step 2, and (ii) (R)-
tert-butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid was used in
place of (R)-tert-butoxycarbonylamino-(4-methoxy-phenyl)-acetic acid in step 4.
(R)-tert-Butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid was
prepared as described in example 80.
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10
but oxycar bonyl am no- [ 4- (2- met hoxy- et hoxy) - phenyl ] - acet

w0 eooaodatsmas used in place of PCT/EP2007/051313

(R -tert-but oxycar bonyl am no- (34~ net hoxy- phenyl ) - acetic

aci N

(R)Hj'tq % SR A SRS et 80P]- (A MBS ~EAi38) Phne

nyl¢oAcHFNMa d was prepared as described in exanple

80. HRMS: (Cbs Mass (MrH+), 530.2646. Cal cd. Mass,

530. 2650 for 15 C31 H36N3C6+. Exanple 175

(2S, 3S)-N-(2-Fl uoro-4-net m'l?ﬂ? )-2-{(R)-4-[4-(2-ne

thoxy et hoxy) - phenyl ] - Bxampfie'T76
5Ne(|4med—Butyld2cz;bIcrd+p1neﬂ]yb)42}{(B)-rdh[éﬂ(;(R) mﬁ gihgoaky -PoNoRy )-

LSR8 ST PROURRRBOLI LR Spet DU Tade -

fl uoro-4-nethyl qaniline was used in place of

4- bronmoani | i neNIn step 2, @ ||) (R -

tert-but oxycarbon ' nd? [ 4 y- et hoxy) - phenyl ]

-acetic acid was Hsee 0

(R)-tert-butoxycar bony %- g( oxykpt(éﬁﬁks -acetic

acid in step 4. 250l OH

(R) -tert-Butoxycarbonyl am no-[ 4- ( 2- met hoxy- et hoxy) - phe

Ryddared &lyithe aamt mathodpaspeseibaabindeaenplodd éxmepxml(uge( )-2

f%g's‘ WO 2007/ 09%259 PCT/ EIP2007/ 0513é 136 3
-fupiangymemRxycrrbany leg iee)-Srelsy! Ay 586 ‘4"%? used in place

+
%@@N Pﬁt e%e_ Lo s E%X%?%rbgnr\;ﬁrenﬂg% 3- na{)P alen- -yI p(%nonlc acid
@ gedithyigréotertpulyp@oh)ero-phenylamine was used |n place of 2-fluoro-4-
ReRabietn figp b BB ey omhgsiPac 1o R s
aBidbAn kapléhed. i n exanpl e 43 except that (i)
S)-2-
( 9HG-Mizr MpsIMgssrEvihoXly S8Rbdralcaniass.-5B2hier et HisGiNQL.

acid was used in place 10 of

(S)-2-(9H-fl uoren-9-yl net hoxycar bonyl am no) - 3- napht hal
en-2-yl - propi oni c aci d IExéltnﬁprDe 77(i1)

4-tert-but¥_l-2 chl or o- phenyl am ne was_use P of
23, Ba0\6(4 Ethoxy-2- quoro -phenyl)-2-{(R)-4-[4-(2- methoxy e hoxy phenyl]

2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide

N -
Roveatasy

Prepared using the same method as described in example 1 except that (i) 4-

ethoxy-2-fluoro-aniline was used in place of 4-bromoaniline in step 2, and (ii) (R)-
tert-butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid was used in
place of (R)-tert-butoxycarbonylamino-(4-methoxy-phenyl)-acetic acid in step 4.
(R)-tert-Butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid was
prepared as described in example 80.
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iodoaniline in step 1, and (iii) the steps follow ng
step 3 were perfornmed as described in exanple 114.

wah oBo62&s Mass (MHH+), 532; Cal cd. Mass, 532PEDEP2007/051313

C27H35CI N3Gs+. 15 Exanple 1737-

(2 OX Y - 4= T L,ax=pgh -\ ~dsd A L 2- e
{ ho%)@ﬁ@[ ol ;\)_F%%GMT%_), 550235BN ¢hikd Madd, Bsod b fof

2, ECQHggmsoy*_dazol i di n-1-yl}-3-phenyl -butyram de 0 H
OONNNOF O11 20 Prepared using the sane nethod
as described in exanple 1 except that (i) 4

et hoxy-2-fluoro-aniline place of
4-bronmpaniline in step 2\/\E§ Ibﬁ)éng

{23,8ShWN- @eﬁtnmrd»@m;sbpmpoxy phenyl)-2- {( ) 4 [4 (2-methoxy-ethoxy)-

0 L TRt DO N BRI, G o ves used

(R -tert-but OXycak bonyl am nQ) (4|=|rret hoxy phenyl ) -acetic

acid in step 4. 0

(R -tert-Butoxycar anj o- y et hoxy) - phe
nyl]-acetic acid was|25 rear scr ed in
exanpl e 80. WD 2007/ 696259 R /@PZOO?/ 05131 - 137
HRVS: Qbs Mass ( MtH+), .2352. Calcd. Mass, 550.2348

for C30H33FN3G6+ Exanp 178 5

2S, 3S) - N- (2- Fl uor o- 4- i sopropoxy-phenyl)-2-{(R)-4-[4-(
re;@a(rﬁg -tBe 1s9p method as described in example 50 except that 2-fluoro-

t

Qh?é%bbylﬁﬁ)? r%hP%ﬂxﬁ@cﬂ%élabagéeéq%%%d’d,rﬁplﬁ?ﬁ%?Qmuo%' ﬂlﬁagémhne
as HRMS:i Obd Massephhnpl)e5640. 26989m1al¢d1a\1/|a§9 fHed4r 505 for
4 | og $§¥onyanlllne hydrochlorlde was used in place

paid¥a62%4~ i odoani i ne. 10 HRVB: Qbs Mass ( MtHH+)
564. 2498. Cal cd. Mass, 564.2505 for C31 H35FN306+
Exanple 179
(2S, 3S) - N- (4- Azet i di n- 1- yExampled79- phenyl ) - 2-{(R) - 4-[

(54 B8R LLAY BRI 5-fluoro-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide

Prepared by the same method as described in example 50 except that 4-
azetidin-1-yl-2-fluoro-phenylamine was used in place of 2-fluoro-4-iodoaniline. 4-
Azetidin-1-yl-2-fluoro-phenylamine was prepared in the following way:

To a mixture of 2-fluoro-4-iodoaniline (1 g, 4.14 mmol), copper iodide (304 mg,
0.21mmol) and potassium phosphate (1.75¢g, 8.27mmol) in ethylene glycol (465
ul, 8.27 mmol) and isopropanol (4 mL) in a bomb flask was added azetidine (304
mg, 5.17 mmol). The flask was sealed and heated to 80 °C for 24 hours. The
reaction mixture was dissolved in ethyl acetate (50 mL), washed with water (3 x
50 mL), brine (50 mL), and the brine layer back extracted with ethyl acetate (2 x
50 mL). The combined organic extracts were dried over sodium sulfate, filtered
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15
phenyl ] -2, 5-di oxo-i m dazol i di n-1-yl } - 3- phenyl - but yram

wa@leooghba2sH O NN O N H O Prepared by the saneCTeEPivot051313

as described in exanple 50 exwept that 4- _
R A D L S
éaeinmatbgrabhylover tllidarge! phesy Withi 408, Wasethly Pacstatd inthdxades.

foIIovvinggvva:_ 20 To a m xture of ,
Dhe nredlus @Dﬁzﬁd@ﬁﬁifﬁqti@% Ve C@U‘.’PA”QHT@FQ’ P%%?iﬁé’#teijé@gﬂ’@ 4-

. ol N i 07
gty TR &7 YD UP o, of sl
i SOPRBIBANObs (Masd N+ T), 86 basH1f IGaed. WAassa ddd 2508 for
azgﬁigia‘t]n__zleu 304 ng, 5.17 mmol ). The flask was seal ed
and“ 50 80 C for 24 hours. The reaction m xture
was di ssolved in ethyl acetate (50 nlL), washed with
water (3 x 25 50 nL), brine (50 nL), and the brine
| ayer back extracted w t hExample 388tate (2 x 50 nl).

T | hed or i c extract r | ed.over sodi.um

G e ST T o0 S o Bt T el B F it Phenyi-2.5-
dibk8-imdhZenamentyas-eHehyl-B(Agieit® a brown oil. The oil

was purified b{l chr omat ography over silica gel eluted

wth 40%v/v e cetate on F‘exanes. The product

contai ning fractiQ ; H

give 4- azetidin-1
orange oil (555 ny, 181 Yoyileld
(M+H+), 561.2501. CAl e 5

H34FN405+ Exanpl e 180
(2S, 3S) - N- (4- Cyano- 2- f Ndor o- phenyl ) - 2-{(R) - 4-[ 4- ( 2- net

_et,hoxy) - phenyl 1- 2, 5- . -
R3S 3 SR VGR35 B esgroBlin PAARE 50 xesRbigt prior
lo Pefbrihing Stdp HirPihe &ackb & Bageendy tHeltarssiomndRIN@staRsd below

t hat described in exanple 50 except that prior to
(féep Sahivag peropmedi n t he reacti on sequence the

§[$]§£:°FFBB§H Qﬂﬁoﬂedeadésggd BARHMWM ed flask was added (28,3S)-2-amino-N-
(2-fluoro-4-iodo-phenyl)-3-phenyl-butyramide (796 mg, 1.99mmol), zinc cyanide

(352 mg, 2.99 mmol), tetrakis-triphenylphosphine palladium (0) (116 mg, 0.1
mmol) and dry tetrahydrofuran (4 mL). After heating at 80 °C for 8 hours there
was no reaction. To the cooled mixture was added 2-dicylohexylphosphino-2'-6'-
dimethoxybiphenyl (42 mg, 0.1 mmol) and the reaction mixture heated again to
80 °C for 90 minutes, again no reaction occurred. To the cooled mix was added
triethylamine (840 pl, 5.99 mmol) and the reaction mixture heated at 80 °C for 2
hours, again no reaction occurred. To the cooled mix was added 2-
dicylohexylphosphino-2’-6’-dimethoxybiphenyl (84 mg, 0.2 mmol) and still no
reaction occurred after 2 hours at 85 °C. To the cooled mix was added rac-2-2'-
bis(diphenylphosphino)-1-1’binaphthyl (125.6 mg, 0.2 mmol) and dry toluene (2
mL). After heating at 85 °C for 40 hours the reaction mix was dissolved in ethyl
acetate (50 mL) and washed with 1.5 N aqueous potassium hydrogen sulfate
solution, saturated aqueous sodium bicarbonate solution and the aqueous layers
were back extracted with ethyl acetate (2 x 50 mL). The combined organic
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(step 3a) was perforned. 15 Step 3a: To an argon
degassed and dried flask was added (2S, 3S)-2-am no- N

W@ 2007 l0226D- 4- | odo- phenyl ) - 3- phenyl - but yr am de l{(?E'Eng7/051313

1 99mm|) zinc cyanide (35213y, 2.99 mml

fwsrse 85%@ B@gly %@ﬂgﬁﬁp I %ﬁ% E%ﬂtéjméﬁ% p‘ﬁ% rg%'ejue was

§@nﬁéd by cBrdmeatogrdprsr &ver\wiizarnge| Igménmme“aombrhes mom%d//v ethyl
m xture was added, 2- dIS’él ohexyl phosphi no-

arelatniehiapreig 02 aIn'ﬁﬁdN)(4‘é>f¥anPT?eﬂlﬂ@Qth%W| )-3-
PhefHERER G 83 dlohrostilca ffoatelatid £t 1R4HoRuE
bmrhtatrinryg &Hcmmws(ﬁzm g, 80.2%%6mied). and the reaction

oo B B86 Mo 0B 5.5 2ame UG aTees B "

dqugg &Ry, OgLRosphi no- 2' - 6' - di met hoxybi phenyl (84 ny,

0.2 o ) and still no 25 reaction occurred after 2

hours at 85 C. To the cooled m x was added rac-2-2'-

bi s(di phenyl phosphi no)-1-1'bin yl (125.6 ng, 0.2

nol ) and dry toluene (2 éﬁi Pﬁgnbg_ heating at 85 C
DL-NAQ- d))ﬁéﬁosﬁﬁgmérd QﬂéhylﬂQé{l('R)i4V[a5(2d1y@$®kW§mow )-BhEM)I]-2,5-

acet ate aqueous
Q@P(Qs!gﬂ(i&mﬁ?@rby&rﬁ gigthtutyrasnidei on, sat urat ed
aqueous sodi um,\pl carbonate sol ytion and t he aqueous

| ayers 30 were Dask ey Qﬁﬁth et hyl acetate (2 x
50 nlL). The conbi ng 96259

PCT/ EP2007/ 051313 r [ over sodi um
sul fate and concentrat etf. The qyude resi dua was
purified by chromatography over silica gel gHadi ent

I d f 5 15% v th h
[4RaT gy 30 Sahe RIGd pe deaiine B asirie ARaReEpt tiat Step 1
ARSI CPHEHT TGI8, BBcdolsh) O resi due af ter

tration of pr oduct 5 containing fractions
Etexo1 ng o aeolgtl%w of (3$)d2 QHRmrerGSsylmﬂmwmmemylammo) -3-methyl-

éﬁ&ﬁ%l%g%l@l 9 37 R mrol) 3% %8\/3v8dr[')8£ of %ﬁ-‘gme%%rmamlde in

ﬁmdgbm)étr@hf@ﬂ«zlofm%) g@é@@m%d)ed?ox{a(ﬁbhrbnbé (62 mydnaxps mmol)
- X en - -
di 6xe- L{nﬁeg@ﬂoe{trrwﬁh@teyof}drx MiEegEN. - bhe yisivirel wasngdireddor15

er%tgs at ONd\hr% 2 hours at room temperature. After removal of the solvent,
the residue was dissolved in dichloromethane (20 mL) and to the resulting

solution was added 4-amino-3-fluoro-benzonitrile (840 mg, 6.14 mmol), 4-
dimethylaminopyridine (150 mg, 1.2 mmol) and pyridine (0.78 mL, 9.21 mmol) at
0 °C. The mixture was stirred for 2 hrs at 0 °C and overnight at room
temperature. The reaction was quenched with 1 M aqueous citric acid solution
and then extracted with dichloromethane (three times). The combined organic
extracts were washed with 1 M aqueous citric acid solution, brine, saturated
aqueous sodium carbonate, brine, dried over sodium sulfate, filtered and
concentrated in vacuo. The residue was purified by chromatography over silica
gel gradient eluted from 100% dichloromethane up to 10% methanol / 90%
dichloromethane over 30 minutes. Concentration of the product containing
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F O OH Prepared by the sanme nethod as described in
exanpl e 43 except that step 1 was perforned as

waleaanddzedl bel ow. 15 Step 1: To a solution of PCI/EP2007/051313

(S)-2-(9H-fl uoren-9-yl net hoxyc@rbonyl am no) - 3- et hyl -

RER e RebT ot fugeate Pt Bal b (S8R rigen
sh®amic adikesiHaxakan-9onetHyllestet a3 aﬂuhuté/éow (zn’relrfng B%).
0 C under an atnosphere of dry nitrogen. m xture

vl G4 T GPSHGRSa AV ik 085 GAICD IABRPB M6z Neorn
t
oo s AR EIVERT8G, QalbdMaR B fos Sl

to the resulting solution was added

4- am no- 3-f | uoro- benzoni t ile 843 , 6.14 mmol), 4-
di net hyl ani nopyri di ne (15 Xﬁﬁ\p 2ol ) and pyri di ne

Fov 39 A 2MRloto Bhenil) & (IR TR £E2 0% B pilcin 1.
Ylhethoaya)ephejwl}vmsdmlduhéqll}\ﬂzs{phemylmtammmde citric acid

solution 25 and then extracted w th dichl oronet hane
(three tines). e comnbi neq) organl C extracts were

washed with 1 Maguedys ¢t Naci ¢ qution, bri ne,
saturated aqueous b a j dri ed over
sodium sul fate, fil Nl ar onceR n vacuo.

The resi due was puriFfi g4 chPomat ogr ap\%{§ver silica

gel gradient eluted f 100% di chl or omret hahé} up to
10% met hanol / 90% 30 hl or onet hane over m nut es.
Concentration of the product containing WO 2007/ 096259
PeapdEBa @y th8 ShB1B3methddifis Hesacribathin egangple 145 with this compound
S)-1-(4-cyano: 2-f| phenyl car.panpyl)-2-nmet hyl - pro
hoirb-obiaia AR Bt ALbdedie SUfeaion b SR E: as o
whilhEe! Ofs (FadkS(MEH")7 804 245k Cotied Masd/agn Adee).
458; Cal cd. Mass, 548 for C27H25FN3 (8 + LC VB:
Naﬁest‘lh&ﬁ%pe 455; Cal cd. Mass, 455 for C23H24FN4(}5+.
5 Exanple 182
(2S,3S)-N(4-Acetyl -2-fluoro-phenyl)-2-{(R) -2, 5-di oxo-
4-[4- (2- oxo-2-pyrrolidin-1Example 183
yl - et hoxy) - phenyl ] -i m dazol i di n-1-yl } - 3- phenyl - but yram
ide 00 ON N

Compound ICso determination in MEK cascade assay

The evaluation of the compounds as MEK inhibitor was performed in a bead-
based FP assay termed IMAP assay with MEK cascade components. In brief,
the assay was performed in a reaction solution containing 10 mM HEPES, pH
7.0, 10 mM MgClz, 50 mM NaCl, 0.1 mM NaVO,, and 1m M DTT in the presence
of 50 uM ATP, 0.45 nM ¢c-RAF, 11.25 nM MEK, 90.5 nM ERK, and 0.5 pM FITC-
labeled ERK (FITC-Aca-Ala-Ala-Ala-Thr-Gly-Pro-Leu-Ser-Pro-Gly-Pro-Phe-Ala-
NH2). C-RAF, MEK, ERK and the ERK peptide substrates were added
sequentially into the reaction buffer. Activated c-Raf phosphorylates MEK,
activated MEK phosphorylates ERK, and subsequently activated ERK
phosphrylates its peptide substrate. The FITC-labeled peptide substrates, when
phosphorylated by the kinase, bind to nanoparticles derivatized with trivalent
metal cations through a metal-phospholigand interaction. The result of this
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NVO1l1-4 FHOu 10 Prepared by the sane nmethod as
described in exanple 145 with this conpound being

W@Ritalhymed as a by-product during the purificatPORNEPI907/051313

step 6. HRVS: Obs Mass (MtH+), 601. 2454. Cal cd. Mass,
601. 2457 for C33H34FNAOC6+ 15 Exanpl e 183 Conpound
| C50 determ nation in MEK-tdscade assay The eval uation

bcgjfndgﬂs %egﬂ %o@éh&@étéd‘ﬁ‘r‘o@b&% aWGreresye if rp@%‘i'lzbfbrﬂ

FP as ter P assay with

sigread cad@dctm@dﬁ@mase in tul‘iebm'eﬂ!ular mekilityof e b@md@pwﬁ{rred

e pfind G HRfRS of s TR Vs addh st e el ReScadg
ad93ys bafotdminiiewitn ERK afid ERKUMpAd® substddies) M loe RR&Etion was
iné_.%@%esd Qt'\g7w%<for%%' rr?in[HVI s'%cl)qu'ﬁVIE%ngctigétISorP %%ix&_eslfgrb!%klsd

acﬁﬁétﬁ% égm%t%s%raEFQkR?eEMe Spstrate WhWatBhOth@n»wd%r o-

Phe- Al a 25 K, ERK and t he ERK pe
inguhsied avesglgweateroamdémpeé?éq@efﬁt bigfing of HBPtheadp e%b? |'MAP

AR B PSR P oS R RIS FRTRAY 1R Sfodip 0GRS

poidrizsftibn weae masﬂmdﬂyﬂlJLdest&ubmtraaﬁGS nirhier Exaitatibalasd é60

foRFRssen. B1a loRAALBATE) B B T St

t (M PFJ: q0b0 3QintSisty ,Gal L Mensith 1, 9Lah) @intensity verical + intensity
net al - phospholigand interaction. The result of this WO

2007/ 096259 PCT/ EP2007/ 054318 - 141 bound
fluorescei nated phosphoryl ated product is an increase
in polarization signal caused by a decrease in the

TheolCec vidlaes wets geneyatet! using boghyLitdydzard. Pereant pelivity and

ek BBlnb BaEufls e SSRGS WbRoRRRErs P08 by
copgpdringethsit iRt vabesto thosee witlaitiacoonaing (as ¢ 00%tastiviit). 37
C for 20 mnutes for MEK activation, 20 mnutes for
ERK activation, 30 mnutes for ERK peptide substrate
T@&ﬁﬁb@.ﬂdh&iﬂf&ﬁ\ulé hiahavaBovd SssabaiRibit 0Q g vail@stof ddssrtham
tenperature for bindi ng of | MAP beads, The | MAP assay
10vicrempleprafetan B seesplomne fojpuing sPsFifiadatathe changes
in fluorescence polarization were neasured by LJL
instrunent at 485 nmfor excitation and 530 10 for
em ssion. Polarization value (MP) was cal cul ated as

t hexample Nowi ng: Chemical Structure ICs0 / UM
‘ .
\©\§ N\; O\\
8 S 0.113

{

0.063

Oé%g Ot
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(MP) = 1000 x (intensity vertical - intensity

horizontal )/ (intensity vertical + intensity
woerorpoasal ). The |1 C50 val ues were generat ed uBCTIgP2007/051313

Excel XLfit3 w zard. Percent activity and 15 percent

inhibition of reactions in the presence of a conpound

were cal cul ated by conparl4dg their MP values to those

wi t hout a conpound (as 100% activity). The conpounds

of formula I |n the above assay exhibit 1C50 val ues of
| ess than \% as can be seen fromthe
fol | oy ng speC| Bxanpl e No. Chenjggal

StructureICBO/ NX / MO0. 113 NJ\ 9
0. 063 SUBSTI TUTE SHEET (RULE 26) WO 2007/ 096259

PCT/ EP2007/ 051313 - 142 10 0.083 11 0.072 1 [/ \
MHF 12 0.027 NN\ / \ 13 0.765 ..nn~ NN 14 H

0.089 I~\ H 18 F 0.063 19 F |1 0.106 SUBSTI TUTE
SHEET (RULE 26 O G %962 9 PCT/ EP2007/ 051313
11 ‘ (L( 0.071

12 0.027

I OY H F
: rd q

13 o 0.765
I OY H
T

14 H Y 0.089
f o
IO

18 : d 0.063
I\Q\ OY\?

19 : <§j ° - 0.106

SUBSTITUTE SHEET (RULE 26)



-143- / F '\ 20 0.026 | \ ~ 11 21 F | _ 0.044 22

0.085 26 F1 0.062 / FI N-~..nl \ / " O27 F 1 0.027
WQ B00F096259. 055 \ F ~ H 33 0.336 SUBSTI TUTE BEHEZER2007/051313

(RULE 26) WO 2007/096259 PCT/ EP2007/051313 - 144 | \

034 Hr 0.0917 fI T1\ FOr 335 Ho 0.306 | F F

74" OOHO0.023 H" | OH o4375 0.158 o HH 76 F 0.058

OH | H_FF o 0.191

20 ° 0.026
0.044

21

22 ° 0.085

i OY ¢
26 \(?E;/NI} '@‘Szo 0.062

| b a
27 \Q\é \0} Q} ° 0.027

28 d ° 0.055

' OY -
33 %W} O 0.336

SUBSTITUTE SHEET (RULE 26)



89 F OH ~f1 90 0.045 SUBSTI TUTE SHEET (RULE 26) WO

2007/ 096259 PCT/ EP2007/ 051313 -145 91 F 0.435 F F \
WO20AH0ESF 92 F 0.278 OH Ip-H 93 F 0.608 OH BAT/@PRFV051313

OH95 F 0.082 CH O9% F 0.089 OH \' I NHmO-OH OH

97 H 0.047 F O SUBSTI TUTE SHEET (RULE 26) WO

2007/ 096259 PCT/ EP2007/ 051823 - 146 990. 157 0 HO F

\O

' SRS
34 \E:[ W? ©‘°\ 0.091
35 H N 0.306

74 T~ ° - 0.023
0.158

75

76 Fo ° 0.058

, o
N
89 g 0.191

90 \Q& ( g 0.045

SUBSTITUTE SHEET (RULE 26)



100 0.072 1 Gpp O" \V I H-~..,ul O\\ "~ 125 0.048
126 0.024 127 0.039 \ F ~N\H 142 H '"ul 0.040 143
W@ :28889623UBSTI TUTE SHEET (RULE 26) WO 2007/ 096RSPEP2007/051313
PCT/ EP2007/ 051313 -14477- 0O F 0 144 HN~y 0.080 H
1L y o 145 0.014 159 0.110 off F1"\\\\ ~OH 160 0.084
161 0.026 SUBSTI TUTE SHEERS¢( RULE 26) WD 2007/ 096259
PCT/ EP2007/ 051313 -148- Cains: 1. A conpound of
formula I: "~RZOONNR4 N5 R3IHRS 0

wherein: Rl i s\?\ f t he group consisting of
br onog, i odo, 5& al kyl 0.435

92 \Q\H&vgé 0278

93 \Qéﬁ?gﬁ 0.608

94 Qﬁiﬁ?@a 0.370

95 I\Q\” t}Q 0.082

96 PN ° 0.089

97 \QNJZI?? """ e 0.047
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al koxy, azetidinyl, acetyl, heterocycyl, cyano,
strai ght-chai ned al kyl and 10 branched-chain al kyl; R2
WO g003@9@6¢ ed fromthe group consisting of hydrBgERP2007/051313

chloro, fluoro, and alkyl; R3 is selected fromthe

group consisting of hydrogen and fluoro; R4 is

sel ected fromthe group ceiéisting of hydrogen,
optionally substituted aryl, alkyl, and cycl oal kyl;

15 R5 is selected frontthe group consisting of

hydr ogen and 7 wherein R6 is selected
from ghe group @fxbydroxyl al koxyis7
cycl oal kyl, trihat d1ky| “al kyl , optlonally

substituted aryl, and optlonally substituted
heteroaryl; R7 and R8 are independently selected from
the group consisting of hydrogen, 20 al kyl, and

tri hal oal kyl ; - d 7Fgen together forma

cycl oal kyl gro gggig§:§s ydrogen; and
pharnﬁﬁeutlcally ept abl e salts or esters Qﬁgﬁe

2. The conpound claim1l with the fornmul a:
HO....R4 25 R5 0 wherein: WO 2007/096259

PCT/ EP2007/ 051313 - 149 Rl is sel ected from the
group consi sting of brono, iodo, ethynyl, cycloal kyl,
al koxy, acetyl, alkylthio, heterocycyl, cyano,

strai ght -chai n b we al kyl , and branched-chain | owner
al kyl . R is sﬁfgbgfe§tC}qrwhe group consi stjng of
hydroﬁgn chloro, "thubro, and lower 5 aIkyI %3

sel ected fromthe group consisting of hydrogen and
fluoro; R4 is selected fromthe group consisting of
optionally substituted aryl, |ower alkyl, and

cycloal kyl; R5 is selected fromthe group consisting
of hydrogen and R6s C -R8 y% R7

UJ:EQN“QM

126 Y { 0.024

LY el
127 @JIW? O 0.039

142 : 0.040
x F O,
143 i o ° 0.385
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wherein R6 is selected fromthe group consisting of
hydr oxyl , al koxy, cycloal kyl, trihalo |ower alkyl,

wo omeno@bkyl , optionally substituted aryl, andPCT/EP2007/051313
optionally substituted heteroaryl; R7 and R8 are
i ndependently selected fromthe group consisting of
hydr ogen, 15 | ower al kyl ;14and trihalo | ower al kyl; or
R6 and R7 can together forma cycl oal kyl group and R8
i s hydrogen; @and phaymaceuaty cally acceptable salts or
esters thereof.\@gehé;?g ogjad of claim2 wherein RL
is sel,gcted from Egggoﬁ&s\ consi sting ofqgggdo,
et hynyl, and cyclo yl. 4. The conpound of claim3
wherein R2 is seledted fromthe group consisting of
hydrogen, chloro, and fluoro. 25 5. The conpound of
claim4 wherein R3 is hydrogen. 6. The conpound of
claim5 wherein R5 is R6- C-R8 R7 and R7 and R8 are
i ndependent |y t°%€-.%m®e group consi sting of
30 hydrogen and WO 2007/ 096259 0014
PCT/ EP2007/ 051313 150 7. The conpound of "claim6
wherein R4 is optionally substituted aryl. 8. The
conmpound of claim7 wherein RL is selected fromthe
group consisting of iodo, ethynyl, and cycl opropyl,
R2 is selecte mdhe group 5 consisting of
hydr ogen, fl uor i ( » R3 is hydrogen, R4 is
optiofsal |y substitdtéd phenyt, R5 is R6- Com8 R7
R6 is optionally~stbstituted phenyl, R7 is nmethyl, and
R8 i s hydrogen. 10 9. The conpound of claim8 wherein
R4 is phenyl substituted with al koxy. 10. The
conpound of claim9 whereinRl is iodo and R2 is
sel ect ed fronw?ﬁgiN ?&: fsting of chloro and
fluorg, 15 11. The- ound of claim 10, wheyghn R6 is
phenyl "and R4 is- nyl substituted with a nenber
sel ected froma 2, 3-di hydroxy-propoxy group and a 2-
hydr oxy- et hoxy group. ‘

A%Jf? O
161
7

0.026
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12. The conpound according to claim1 or 2, wherein
20 R4 is phenyl, which is unsubstituted or 1 or 2

wo pomsIeabstituted with a substituent i ndepenBenEP3007/051313
sel ected from -hal ogen, -P(O480 CH3)2, 25
ol (OH) 29 -S(0O 2-(C1-C6 al kyl),
= -CH2)2-OCH3, and -O (C1-C6 al kyl), wherein the
al kyl group is unsubstituted or 1 or 2 tines
substituted with a supbstitutent independently sel ected
1 om Aztororaynd @ffermulads- o6 cycl oal kyl, WO 2007/ 096259
PCT/ EP2007/ 051313 - 151 -O(Cl-C6 al kyl), -NH (Cl-C6
al kyl) or -N(Cl-C6 al kyl)2, wherein the alkyl groups
are unsubstituted @ sulstigytedoby H-OH or - a 4 to
6- menber ed heterocyche frer eOn t Neteroatorrs 5 are

selected from N, S ang 13. |[The NEO of claim
| -8Bt hyty: The conpound of

12, wherein R5 is 1-pheim
claim 13, wherein 10 Rigks Hodo; ps hydrogen or
fluoro; and R3 is hydrogen or f1uoro 15. 1 The
conpound of claim 12, wherein R5 is benzyl, which
benzyl is 15 unsubstituted or once substituted by
wheideif6) al kyl, -flouro or chloro, -CN, -0 (Cl-C6)

al kyl, and 20 -CF3. o ,
R1 is selected from the group consisting of bromo, iodo, ethynyl, cycloalkyl,

alkoxy, azetidinyl, acetyl, heterocycyl, cyano, straight-chained alkyl and
branched-chain alkyl;
R2 is selected from the group consisting of hydrogen, chloro, fluoro, and alkyl;
R3 is selected from the group consisting of hydrogen and fluoro;
R4 is selected from the group consisting of hydrogen, optionally substituted aryl,
alkyl, and cycloalkyl;
R5 is selected from the group consisting of hydrogen and
R6— C—R8

R7

wherein R6 is selected from the group consisting of hydroxyl, alkoxy, cycloalkyl,
trinaloalkyl, alkyl, optionally substituted aryl, and optionally substituted heteroaryl;
R7 and R8 are independently selected from the group consisting of hydrogen,
alkyl, and trihaloalkyl; or

R6 and R7 can together form a cycloalkyl group and R8 is hydrogen;

and pharmaceutically acceptable salts or esters thereof.

2. The compound of claim 1 with the formula:

R1 Rz O_ H
0 N
Q )S/EQI”IR4
N
H

R3 R5 O

wherein:
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16. The conpound of claim 12, wherein R5 is (Cl-C6)
al kyl, which is unsubstituted or 1 or 2 tines

weamshid2ed ed wWith a substituent independently PGEERPMDBOSF1313

from 25 - napht hyI , pyridinyl;149hi azol yl , thiophenyl

6 SRy b atoud EB3HEl B alisher BRR ek iy ovoioalkyl
akbh?”acew alkmhléﬁhet@mdy@yl kkyhno, s'iﬁhl?r@Fcﬂ’nameQ} loWer @Ryl and
al ky - O CH2- phenyl -5(0) 2- met h -0x0; or WO

basehedepstn ower@loto7/ 051313 - 152 (N2, A7, A
ﬁ%@%@%t&fﬁ?hﬁ&@%&?ﬁp £bALiSliy 8F hiciro88h SEHIBR, HLBMB, ' lower

QIEKELUSS;:ORI-SI(Z Br ono- phenyl ) - 2-[ (R) - 4- (4- net hoxy- phenyl)
-2,.9- lidin- 1- - 3- |-bt d
84S 56letkeq kOTofe GshangPrsatng Al IR RLRARAP Bheny! ) -
|
%ggs %g;@é%d( ﬁb@?ﬁ@ gyrgbﬂ C%hﬁ%fr r](ljg gr}gﬁl@fﬁﬁ”%k&{ﬁbﬁ |t®'i@dj§|iyl 2I(_)wer alkyl,

qod oygloatkybxy) - phenyl] 2, 5-

R5A% Saleiét ik o Tirpus %Pﬂsﬁ’ B BidonEh AR 4 (4 (21
ﬁ.ﬂx;c.&f_ R@xy) - phenyl ] -

dijoxo-1m dazol i di n-1-yl }- 3- phenyl but yr am de;
(2S, 3%&[%(2 Chl or 0- 4-i odo- phenyl ) -2-{(R)-4-[ 4-(2- hydr
oXy-e oxy) phenyl] -2, 5-

PG Sl Aok Ml o BN sy o Bldlg], Aoy, cycoatky

bﬂb}alloﬂ(mﬂ(ﬂlk)dil lower alkyd, dptidnally substituted aryl, and optionally

| od th enyI ) - 3- phenyl - but yram de;
@é)emﬁ\ie(téroéﬁﬁr or 0- 4- i odo- phenyl )-2-{(R) - 4-[4- ((R) - 2,

ﬁ?ddndWMQré?éYndﬁﬁé‘h@éml selected from the group consisting of hydrogen,

phenyl ] -2, 5-di oxo-im dazol i di n-1-yl }-3-phenyl - but yram
aver alkyl, and trihalo lower alkyl; or

RS 3o b By AR il i) -2

and pharmaceutically acceptable salts or esters thereof.

3. The compound of claim 2 wherein R1 is selected from the group

consisting of iodo, ethynyl, and cyclopropyl.

4. The compound of claim 3 wherein R2 is selected from the group

consisting of hydrogen, chloro, and fluoro.

5. The compound of claim 4 wherein R3 is hydrogen.
6. The compound of claim 5 wherein R5 is
R6— C—R8
R7

and R7 and R8 are independently selected from the group consisting of
hydrogen and methyl.
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20
phenyl ] -2, 5-di oxo-i m dazol i di n-1-yl } - 3- phenyl - but yram

W@ 2007/096259 PCT/EP2007/051313

(2S,39)-2-{(R) -2, 5- D oxo- 4- [ 4t502- ox0- 2- pyrrolidin-1-yl
762“3?3‘@@8??3?0' st E8Berh it i optismally suBtityiesAak

2838 -2-((R) -2, 5- Di.ox0- 4-t hi ophen- 3-yl -i m dazol i di n-
-yl T @@mn@@@dpﬂm@mz whemi@ 1L90%ﬁl9¢taﬁ1@éntfﬁsgroup
&@s@'ﬂ rﬁ(d |oé?1( gyi?' gﬁ?_cgfpgw,]ﬂﬂsdéé?eéted‘?rdfﬁ}hezg%ﬁ)

I 0OXO- | azo
td)mmstmg4eﬂ Mdiveg@re,rfwo)e Samhempglo, RO rwmmgefe;R4 is optionally

st ‘[%*ﬁhemﬁ Jid\eety! am no-phenyl)- 2, 5-di oxo-Tm dazol
'ﬁgs) %‘E zd“)ﬁs ohenyl - pr opi onani de: (4-{(R)-1-[(1

uor o- 4-i odo- phenyl car banoyl ) - 2- phenyl - pro
pyl]-
di oxo-'i dazolidin-4-y|}-phenoxynethy|)-phosphonic

i.d di.met hyl ester; . .
P45 oBfIORe DlsuHRubiied pheau R ety b 206 i skpoehy! -
2, 5-di oxo-im dazolidin-1- yl)-3-phenyl -butyram de;
(S) -N- (2- Fl uor o- 4-i odo- phenyl ) -2-{(R)-4-[ 4-(2- hydr oxy-
8t hoxyhe goempoundfzialino whereini Ribhisophetiyl substituted with alkoxy.
n-1-yl }-3-net hyl - butyram de; WO 2007/ 096259
PCT/ EP2007/ 051313 -153
(& - Wh@cEMwu@d%fIMﬁr@meYéuh Rt [«(iBdo 4mt4R PR $@1sytedlifom the
nyl) -2, 5- di oxo- m dazol i di
gtwmqnssst@gmﬂqhﬂorpracﬂ@i fB10d8n de;
(S)-N-(2-Fl uoro-4-iodo-phenyl)-2-[(R)-4-(4-nethoxy-phe
nyl)-2,5-dioxo- i mdazolidi
I1H 1 yﬂ'hef&ompio@ln}dl of i ma/mh@feln B6 is phenyl and R4 is phenyl

- Fl uor o- 4-i odo- p [3 ?1 4- (4- met hoxy- phe
ﬁW%tﬂQteg vmrb%nember selected from az2 ydroxy propoxy group and a 2-

I ]-3-p-tol yl-propi onam de; and
*(‘g‘])"%%f?ih %)c? opfopyl - 2-f| uor o- phenyl ) - 3- (4-f 1 uor o- phen
yl)-2-{(R)-4- [4 (2- hydr oxy-
hyd Xy met et hox [ ]-2 di oxo-i m dazolidin
T BB BRI 250 L0 18 RN God HREE L or d g t o
cI al m1l or 2, selected from the group consisting of:

(2S, 3S) - N- (2- Fl uor o- 4-i odo- phenyl ) - 2- {(R) - 4-[ 4- ( 2- hydr
oxy- eBHoxyls-preny)Whigh B unsubstituted or 1 or 2 times substituted with a

B GG Splageg G P em e

hydr oxy- prqm@;gan phenyl ] -2, 5-di oxo-i mdazolidi n-1 15
yl}-N-(2-fluoro-4-iodo- phenyl) 3- phenyl - but yram de;
(2S, 39) - N(&(Qi(@&lds)a, i odo- phenyl )-2-{(R)-4-[4-((R) -2,
3-di hydr ox

phenyl ] -2, Ey@g ?% i dazol i di n- 1-yl } - 3- phenyl - but yr ani
de; (O)2-(C1-C6 alkyl),

'(O'CHQ'CHQ)Q'O'CHs, and
-O-(C1-C6 alkyl), wherein the alkyl group is unsubstituted or 1 or 2
times substituted with a substitutent independently selected from
-OH,
-0X0,
-C3-C6 cycloalkyl,



(2S, 3S)-N-(2-Chl oro-4-iodo-phenyl)-2-{(R-4-[4-((S)-2,
3-di hydroxy- propoxy) -
w@b@npdd2s®, 5- di oxo-i m dazol i di n-1-yl }- 3- phenyl POIER08T051313
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(2S, 3S) - N-(4- Cychopr,opyl f1yQre«p - 2- -Az LA
oot oot ho@;{&%’é’ 16! LAr @s1PEE Y & N(Bh=Cs Ly,
phenyl ] - 2, 5- di owhetdh dieg alkytiroubsdre udspbstiviedosit subdtiuted by
de. 19. A pharmaceutical conposition conprising a
conpound of cl arf®h%r 2, and a phar maceutical |y
accept abl e di Iuepty toeé(-fdé%@é%d @te%@ﬁ&l\é?ﬂher&ﬁ tlﬁ@h?éroatoms
phar maceuti cal conposition conprising a conpound o
claim 1l or 14, areaseleetepfeormdetiand&.l y accept abl e
di l uent, excipient, or adjuvant. 21. A pharnmaceuti cal
conposition conprising a conpound of claim 18, and a

ph i Gal t dREueRt byent, or
S e A G e e e g
as a nedi canent. WD 2007/ 096259 PCT/ EP2007/051313
=154 . A compaund,according to claiml1l or 2 for use
gé a ﬁéaiCQmPé’H{‘%fOSrC'%'H‘e%wVV%%ﬂPent of cancer, in
particul arrgol i & ijpgsors, nore particularly |ung,
breast, colon and prostate tunors. 5 24. The use of a
conpound abB&or dlwcf:@g@m ar fivaropend for the manufacture
of a nediggnmen ment of cancer, in
particul ar IE'{g’ol [ f? @@&ééﬁohﬂﬁ@o particularly Iung,
breast, colon and prostate tunors. 25. A process for
t he s(yb_ﬂt hesi s of the conpounds, of fornmula | according

i 16NeIcAMACNGIOf Flaigbr#RITRY Rede PPREYlawhisIANTY ! Bt
DHétﬁB&ti%t@d:ﬂ oRR8 slpBhutdd DY NH2 R3 R5 0 9 in the

presence of phosgene or tri1chloronethyl chloroformate
at tenperatures-((deCépalByiC and in the presence of a
base, to give tgle correéﬁondi ng conpounds 15 of
formula I, wher@WrAPM 853t ituents Rl to R5 have the
meani ngs given ignclaim 1. 26. The novel conpounds,

i nternedi ates, processes and uses substantially as
descri bed herei fOH€fl @) algyl, and

-CFa.

16.  The compound of claim 12, wherein R5 is (C1-C6) alkyl, which is
unsubstituted or 1 or 2 times substituted with a substituent independently
selected from

-naphthyl, pyridinyl, thiazolyl, thiophenyl which is optionally
substituted with bromine, imidazolyl which is optionally
substituted with methyl; or

-(C3-C6) cycloalkyl;

-CF3;

-O-(C1-C6) alkyl;

-O-CHz-phenyl;

-S(0)2-methyl;

-0XO0, or
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-NHa.

17. A compound according to claim 1 or 2, selected from the group consisting
of:
(2S,39)-N-(4-Bromo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-
1-yl]-3-phenyl-butyramide;
(2S,3S)-N-(4-lodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-
yl]-3-phenyl-butyramide;
(2S,35)-N-(4-Ethynyl-2-fluoro-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(2R,3S)-N-(4-Ethynyl-2-fluoro-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-
2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(2S,35)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(2S,39)-2-{(R)-4-[4-(2-Hydroxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-N-(4-
iodo-2-methyl-phenyl)-3-phenyl-butyramide;
(2S,35)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-((R)-2,3-dihydroxy-propoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(2S,35)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-((S)-2,3-dihydroxy-propoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(2S,35)-2-{(R)-2,5-Dioxo-4-[4-(2-0x0-2-pyrrolidin-1-yl-ethoxy)-phenyl]-
imidazolidin-1-yl}-N-(2-fluoro-4-iodo-phenyl)-3-phenyl-butyramide;
(25,35)-2-((R)-2,5-Dioxo-4-thiophen-3-yl-imidazolidin-1-yl)-N-(4-iodo-phenyl)-3-
phenyl-butyramide;
(S)-2-[(R)-4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl]-N-(2-
fluoro-4-iodo-phenyl)-3-phenyl-propionamide;
(S)-2-[(R)-4-(4-Acetylamino-phenyl)-2,5-dioxo-imidazolidin-1-yl]-N-(2-fluoro-4-
iodo-phenyl)-3-phenyl-propionamide;
(4-{(R)-1-[(1S,25)-1-(2-Fluoro-4-iodo-phenylcarbamoyl)-2-phenyl-propyl]-2,5-
dioxo-imidazolidin-4-yl}-phenoxymethyl)-phosphonic acid dimethyl ester;
(2S,35)-N-(2-Fluoro-4-iodo-phenyl)-2-((R)-4-isopropyl-2,5-dioxo-imidazolidin-1-
y|)-3-phenyl-butyramide;
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-methyl-butyramide;
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(S)-N-(2-Fluoro-4-iodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-3-o-tolyl-propionamide;
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-3-m-tolyl-propionamide;
(S)-N-(2-Fluoro-4-iodo-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-3-p-tolyl-propionamide; and
(S)-N-(4-Cyclopropyl-2-fluoro-phenyl)-3-(4-fluoro-phenyl)-2-{(R)-4-[4-(2-hydroxy-
1-hydroxymethyl-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-propionamide.

18. A compound according to claim 1 or 2, selected from the group consisting
of:
(2S,35)-N-(2-Fluoro-4-iodo-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(2S,39)-2-{(R)-4-[4-((R)-2,3-dihydroxy-propoxy)-phenyl]-2,5-dioxo-imidazolidin-1-
yl}-N-(2-fluoro-4-iodo-phenyl)-3-phenyl-butyramide;
(2S,35)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-((R)-2,3-dihydroxy-propoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(2S,35)-N-(2-Chloro-4-iodo-phenyl)-2-{(R)-4-[4-((S)-2,3-dihydroxy-propoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide; and
(2S,35)-N-(4-Cyclopropyl-2-fluoro-phenyl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide.

19. A pharmaceutical composition comprising a compound of claim 1 or 2,

and a pharmaceutically acceptable diluent, excipient, or adjuvant.

20. A pharmaceutical composition comprising a compound of claim 11 or 14,

and a pharmaceutically acceptable diluent, excipient, or adjuvant.

21. A pharmaceutical composition comprising a compound of claim 18, and a

pharmaceutically acceptable diluent, excipient, or adjuvant.

22. A compound of claim 1 or 2 for the use as a medicament.
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23. A compound according to claim 1 or 2 for use as a medicament for the
treatment of cancer, in particular solid tumors, more particularly lung, breast,

colon and prostate tumors.

24.  The use of a compound according to claim 1 or 2 for the manufacture of a
medicament for the treatment of cancer, in particular solid tumors, more

particularly lung, breast, colon and prostate tumors.

25. A process for the synthesis of the compounds of formula | according to

claim 1 or 2, comprising reacting a compound of formula 9

R1 R2O R4

|
Ny

R3 R O

9

in the presence of phosgene or trichloromethyl chloroformate at temperatures
below 0 °C and in the presence of a base, to give the corresponding compounds
of formula |, wherein all substituents R1 to R5 have the meanings given in claim
1.

26. The novel compounds, intermediates, processes and uses substantially
as described herein before.
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