WD 2006/ 018188 PCT/ EP2005/ 008633 5 Substit uted
Hydantoins Field of the Invention [0001] The present

n
WORIMUPER rel ates to hydantoin derivatives as FCI/EP2005/008633
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inhibitors of the two protein kinases comonly known

as MeEKI and MEK2 for the treatnent of human 10

di seases such as cancer. MEK is a conmmonly used
abbrevi ation for MAP kinase / ERK kinase which is in
turn an abbreviation for mitogen activated protein
extracel lul ar signal regul ated kinase kinase. MEK is
al so sonetines referred to as MAPK ki nase or MAP

ki nase. 15 Background of the Invention [0002] Cancer
is a disease characterized by the proliferation of
mal i gnant cells and tunors which have the potentia
for unlimted growth, |ocal expansion and systemc

met astasis. Thi s uncoBubstikiteg bidantoithes i ved from
abnormalities in the signal transduction pathways and
the response to various growmh factors, which differ
from 20 those found in npkm?bfﬁ@hh§enﬁgﬁe abnornalities
i nclude changes in the imtrinsrc actrvity or in the
cEI00d) Bne prsesh inveniiom raléfesite hydaniiredsiigativiesag inhibitors of the two

proteins in the signaling c de. T changes, ar

P i K2z st cunony XPenetaCRR it MEEE ror e feSufent of human
eABESSSH AUtHPAs CahdarC MENRh chhRGhy iige B rabbeenatiorict MAP kinase /
can | ead to spurious mtogenic signals within the
ceRKskinzse Whishap imhen ancaiderviatien (aimeiipgsnoaedivatedupiofein /

K ﬁ?a%%{!ﬂ%?'g i f Iﬁﬁﬁﬂ‘rﬁs@%ﬁef!ﬂ% i§%§j§o somgtimes referred to as
characteri zed sighal rng pathways involved 1h the

devdlkokimase oaitAP kibgasessi on  of human cancers (J. M

English et aL, Trends in Pharm Sci. 2002, 23(1), 40).

This pathway, via the Ras / Raf / MEK / ERK signal

cascade, is responsi blgadiaroudfe dfB8 tditory and
anmpl i ;Jéi ng mtogenic signals fromithe cell surface to
t 907

PRCRy 9@ disesyalerasterzyd by e srajidemstion oimelignant cells and
. i _ . _
SRR LA 5 Bl By RS Sl Emaneion ana sytom
agietasdssion Tafs amdontpied yeywthds slefifed frent abpoinmliies in the signal

cel lu] ar, transformatjon. sregul ated activation of. .
t‘iﬁ%“%d&#ﬁt'RP ﬁéﬂw% m&i\ &figap %S%ﬁ)e\@rw GO FAQIPTS, Which differ from
thbes *fé\ﬁr\dqm%%ﬁlé!%llé/.a'ﬂ'h@?bn&%ﬁallﬂé&@ﬁélgaé cﬁén% in the intrinsic

nmut ati ons has frequently been found i n human

caciyily or imthe eeliwarsoncentiating ofroreer Gore stunealing prejeins in the
"*QBR&MPQJ cascade. These changes are frequently caused by genetic mutations or

over expression of intracellular signaling proteins which can lead to spurious

mitogenic signals within the cells.

[0003] The mitogen activated protein (MAP) kinase pathway represents one of the
best characterized signaling pathways involved in the development and progression
of human cancers (J. M. Engiish et al., Trends in Pharm. Sci. 2002, 23(1), 40). This
pathway, via the Ras / Raf / MEK / ERK signal cascade, is responsible for
transmitting and amplifying mitogenic signals_from the cell surface to the nucleus



growm h control. In human mal i gnances, Ras nutations
are common, having been identified in about 30% of

WQaNedI8s§ ). L. Bos, Cancer Res. 1989, 49, 468RLT/EPR5/008633
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Ras famly of GIPase proteins (proteins which convert
guanosi ne tri phosphate to guanosi ne di phosphate)
relay signals fromactivated gromh factor receptors
to 10 downstreamintracel lular partners. Prom nent

S AR AR5 VS PR el i o
kateask® coiftitutivefactioatidnyofithisqRAMRSER R dzé‘r‘it&@ i@k @diular
ki nases (A-, B- and C-Raf) that act as downstream

denstargradiops Dyseegulaied @eavﬁto@d)frlm Mot kipase pathway due to aberrant

PSS 358 B ol Al sty

bedénfFRIK (relyman elaha:era,r amad gaméser&galm;adfdotmaﬁenﬂmmgcbbnormai

Bt cifdig it G a8 Al Bt RSO A G 816 o0, having been

deHtified in wbeuie30% &Y carder8 PSR BYsy | b%h@aﬁR&@Hﬁy 4% 4682). The
including transcription factors that

3 bsf%& Yé%@iﬁ’%ﬁe @Ptﬂm&(%@&lw&m gPnyet geanesine triphosphate to
ﬁghﬁ&&ﬁe d!ﬁ%%?naéi ?eiai §E}§)als fﬁﬁﬁ%ﬁl{gt% %‘,ﬁﬂh %oun bgerptors to

tatirons I n onaln were
gevnstreaml inaceliularglasiners sProamideni araovhg)Wtafrg@tquenm}ted by active

H}ﬁ'ﬁ?w oo Hﬁ%ea%];@?&%r}ﬂ@qué%rggp r\f%Dé}YmS proteln itcmases The
B fdrhilypisi m;yo@@tdf\tme@ﬂe%ﬁ@di kinates L, BL éﬂaf@-ﬁafmlak fct as

in vitro and induce malignancies in a variety of )
gavnaireamrifestqrs of Basi Rasemediated Raf aetivatiopdn tupiggers activation

B phd BIERT RAPRIRR Rifasks 1 412 Ris R Ly adfcbehoryiate
ERKka_amERK‘Z)thtmeeﬁuia;laﬁgméﬂreg?lammtmai@st:aa?ddZ%)ttnf leoth tyrosine-
155 Pitsihind S € e FRKLHES BRI faidocals ancEagrumutate in

fHeohiidlen s tvidrste i )
Biet u2002 iy e‘i ?hé@hdf?éfeeé @ar‘?étg?f swgﬁlﬁﬁgﬁmbiudmg

Hﬁesm@rfécf@fs tﬁlalf a@@tét?l qe!imargrmvth@ndl sxa'wyal §A. Banpi ef al, Science -
(

149957, AL RLob5! ERBERAREIL bR By 0 coprain vere
?@zﬁgmmmmahgnanmﬁmdm aaﬁtht w&ﬁlealfre eenoﬂenb wider

i stinct genes t hey e 0
FRRGR Shrian ERacRRe (drevas ot 3l eure 2z d0¢, B Hee mutated
R&, @@ﬁdbttﬁfvelyf&ﬂvb"rﬁ%fﬂd“ﬁbf éﬁgﬂbﬁéf@!‘rﬁ cefd irPVStl(J%nd: induce
Zheng et al. . 3, 268, 11435
nighigies fioa Nﬁr@w q@ans_mahmogelsaﬂrle Daviesbelol., Naftice 2002, 417, 949).
@W&r}h‘éqﬁ%‘aﬁﬁnc&mﬁ%as { Raf/ MEK / ERK pathway in the development of
human cancers, the kinase components of this sighaling cascade are emerging as
potentially important targets for the moduiation of disease progression in cancer and
other proliferative diseases (R. Herrera et al. Trends Mol. Med. 2002, 8(4, Suppl.),

$27).

[0004] MEK1 and MEK2 are members of a larger family of dual-specificity kinase
(MEK1-7) that phosphorylate threonine and tyrosine residues of various MAP

-2 -



5 constitutive activation of MEK has been shown to
result in cellular transformation (S. Cowl ey et at,

WOS6/0I838, 77, 841). In addition to Raf, MEK CRGI/ER205/008633
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be activated by other oncogenes as well. So far, the
only known substrates of MEK1 and 2 are ERKI and 2
(R Seger et al., J. Biol. Chem 1992, 267, 14373).
Thi s unusual substrate specificity in addition to the

Ripd%s n B Bk h°rqy9e%%ebgrr§§t%ciéé§§é,?n% %ri’@qaghare high
PRbRbldgy (BD%) DoBNalthinitha T i A CalARRARa: sl iPmost of the

themto |nte?rate many extracel lular’ sign s |nto

mﬁfﬁnﬂm%w at?wcegqonmce\ﬁ thgng af apod. thid. Qh&m d99% £68, 11435).

odo
eny am not R cyc ?;%‘?‘8% 8&? SP50R in Dymgn e, However,
d@“ﬂm’emmmmEKﬂ%Jbéé?f ba®un tovesult teesiilcsandformation (S.

G PutEice dinkeTNeRS: 0B, 0% paglinh te ek MEK-Gan Ao be activated by
tﬁh@@bné@en@a%wpl S ksrthe bmp gﬁ@@uﬂﬁn&f&s%mﬁ@m %hd 2 are

ot her hurran di seases character

h@Bgﬂeﬁﬂq (RySeger efek, dl@wl@m@&kaﬁﬂa‘lwmy Thiseunusual

R B AR SRR S P o oo

kmuhthre@mnda mhitaEsgi»!mMms‘Eaﬁ@Qlat&tcmtﬁaKﬁomt in the signal

La Roche bl i cat No.
30 ?@ﬁ’?ﬁ? g%?%%ea}‘&lg?m alQwis e t %\?@élgg%mq@weaﬁtragglhg)ar signals into

rtABQMARPH papaylef i ned as containing a nethyl ene spacer
(CH2 group) between the 25 hydantoin ring and

add| tional substituents which included an

IDREBPSHEhSH Bhofi BRI T B0k philS 22Hiero-4oco-

| tmmrmmaupmmmmmmnetmm}ei 4Itﬁmdr@-5eﬁﬁbﬁﬁt% %@@W as Cl-
. gne spacer et wee
P PRE P gesRin Sl nHeT Rblbaion Nodni PBEasspyavides further

SR L B B BT B oy

drtervrntionvie fanest oy 086t hurhars diseases charactsrized byt thedtyperactivity of
ER Akl R SRRl b ANBK Bathway> O N Fo- SN

[0006] Compounds related to the compounds of the present invention have
previously been reported as glucokinase activators (F. Hoffmann-La Roche AG,
PCT publication No. WO 01/83478). The compounds which have been previously
reported were defined as containing a methylene spacer (CH; group) between the

| hydantoin ring and additional substituents which included an unsubstituted or a

substituted aryl ring amongst other defined substituents. The compounds claimed
in the present invention are defined to include compounds where there is no

30

methylene spacer between the hydantoin ring and substituted or unsubstituted aryl
or substituted or unsubstituted heteroaryl group rings.



2 HRO 4 R3 or pharmaceutically acceptable salts
thereof, 5 wherein RL, R2, R3, R4, R5 and R6 are

WQMSOIBEYH i n this application. These conpound€TARRI005/008633
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believed to inhibit MEK 1/2, a dual specificity
protein kinase which is an essential conponent of the
MAP ki nase signal transduction pathway and as such

t he conpounds will have anti-hyperproliferative
cellular activity. 10 l-talled Descrlptlon of the

I nvention [0008] The ‘ Bl

' L
bt deee oo g e

group consisting of a s titutedqyoryunsubstituted
aryl or a 15 substituted/oR umsub}t'Nthed het er oar yl
group; R2 is hydrogenR Hanlal kyl Aroup; R4 is

sel ected fromthe group C(§n3|§ti B2 substituted or
unsubstituted aryl, hydroxyl,g 9, substituted

al koxy or a substituted or unsubstl ut ed thet eroaryl or
72 ﬂbhﬁécémrea a om the group

cor}?3| st n ) Eéeﬁt§bi§%1aﬁ§tt|?%%6f2 CHOHR or S(OnR
wherainR sRa R", &hcrnshis? ereqd@sanbedllrkmts epphctatry:h These

f@ gé ?\F%%éé rd?aélﬂﬁ%slt N%{ejh &bz\j SHRc P:glgr rofift kinase which is

aptessaailél)compdrimt bbthe MAPt igade élgﬁﬁffﬁrﬁdubhﬁi pathwa 8and as such

nant| omar eir diastereoners or 4 WO 2006/0181
g e anfi-hyperproliferative cellular activity,

Detailed Description of the Invention

[0008] The present compounds are new compounds of the formuta }

o H
_2/\N o YN ri
Re—C N N/
8" °N R2
H o
R4~ R3

wherein:

- R'is selected from the group consisting of a substituted or unsubstituted aryl or a

substituted or unsubstituted heteroaryl group:;

R? is hydrogen

R®is an alky! group:

R*is selected from the 'group consisting of a substifuted or unsubstituted aryl,
hydroxyl, alkoxy, substituted alkoxy or a substituted or unsubstituted heteroary! or
alkyl group; |

R®is selected from the group consisting of COOR, COR, CON(R),, CHOHR or
S(0)«R wherein n is 0-2 and wherein R is alkyl or alkyl substituted by an alkoxy
group; and

R® and R’ are selected from hydrogen or an alkyl group,

optionally in the form of their racemats, their enantiomers, their diastereomers or

-4 -



m xtures thereof, or the pharmaceutically acceptable
salts or esters or prodrugs thereof. [0009] Preferred

WaR@sipshr esent conpounds are new conpounds of PEHEP2065/008633
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formrulal RS ON~-NORg R6'"" R SIN HOS5 R4 R3

I wherein: R is selected fromthe group consisting

of a substituted or unsubstituted aryl or a

substi t ut ed or unsubstituted heteroaryl group; 10 R2

i S, is a nono- or di- alkyl group; R4 is

4B ?@8 er,eg the group consisting of a substituted or

W?%H@%hbhﬁh@é’utﬂfaﬂﬂ( accEabR*Mits RleSRFY or Hﬁﬁh%é ted ?f
koxy or a substituted or unsubstitute roaryl or

aI kyl group; 15 R5 is selected fromthe group

S e B Al

R6 and R7 are seI ect ed fRSOm hydro en an al kyl
group, or the phar maceutl salts or
esters or prodrugs thems )\20 referred are
conpounds of fornula | whé el ﬁ pRenyl or phenyl
substituted with a substltuen cOed fromthe group
consi sting of hydroxyl; alkox sbstit uted al koxy;

7 -P(O (O al kyl)2; -NHal kyl; -N(al kyl)2; heterocyclyl
(preferably piperidinyl, nnrpholino or pyrrolidinyl),
Qmeremally substituted with -OH, -8(0)2- aIkyI' -

al k 2 0-al kyl , which alkyl group is
ggﬁége teﬁ krgﬂg&etgrpgg consisting of asubstipied ¢ unsubstrtuted arylor a
%Ubéﬁt'ui Funéﬁis@iﬁ}t@& hfeié’rﬂéngff‘ﬁrogr?"“p of NH2; N al kyl

[ kyl group I's option Ubstituted wth
-laéwﬁwgen\r( al kyl)2; hydroxyl; heterocyclyl

BB B, T EILI T P Pyl )

Wide rsleihdtefd from the group consisting of a substituted or unsubstituted aryl,

hydroxyi, alkoxy, substituted alkoxy or a substituted or unsubstituted heteroaryi or
alkyl group; '

R® is selected from the group consisting of COOR, COR, CON(R"), or CHOHR
wherein R is alkyl or alkyl substituted by an aikoxy group; and

R® and R are selected from hydrogen or an alkyl group,

or the pharmaceutically acceptable salts or esters or prodrugs thereof.

[00010] Preferred are compounds of formula | wherein R' is phenyl or phenyl
substituted with a substituent selected from the group consisting of hydroxy!; alkoxy;
substituted alkoxy;. -P{O)(O-alkyl),; -NH-alkyl; -N(alkyl)z; heterocyclyl (preferabiy
piperidinyl, morpholino or pyrrolidinyl), optionally substifuted wirh ~OH; -8(O)p-alkyl; -
NHC(O)-alkyl;

-O-alkyl, which alkyl group is optionally substituted once or twice with a substituent
selected from the group of NH»; NH-alkyl which alkyl group is optionally substituted
with -O-methyl; N(alkyl),; hydroxyl; heterocyclyl (preferably piperidinyl, morpholino
or pyrrolidinyl); -O-alkyl; -COOH; oxo; -C(O)-heterocyclyl (preferably piperidinyl,

-5 .



5 WO 2006/ 018188 PCT/ EP2005/ 008633 nor pholino or

W(%rrolidinyl); -C(O-N(al kyl)2; -C(O-NH al kyl which
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00(018Hup is optionally substituted wth - RGREERYS/008633
or -C(O-NH2 ; [00011] Preferred are al so compounds of
formula | wherein R is 2,3- 5 :
Di hydr o- benzo[ 1, 4] di oxi n-6-yl. [00012] Preferred are
al so conpounds of formula | wherein R3 is a nethyl

FritReiog Sruntr L E R Bliof" BRI e St arfup =
[optidaaly Sutstityted ethr-dmstiyl.carmprongiof formula |

wherein R5 is COR and R is methyl or ethyl. [00015]
Al so preferred are conpounds of fornmula | wherein R5

' | l. R .
om0, N R BTIRF 25
Bribydroranzel bdldimgreGnis of forrmula | wherein R4 is

ior nu ]é E O%é%rpﬁba% afsg)e{:fg{‘éﬁm%gﬁgo%@?j? Q%i?‘ﬂés igfa methyl

gheupyl . [00019] More preferred al so are conpounds of
R5 is COR and Ris nethyl or efhyl

al er ei
E‘%Wér ei nw%{errggéy%alm epounss abdoimaulny avhegein RYis substituted or
MasGodint@eardrpd are conpounds of fornmula I wherein any
of the before-nentioned conpounds are in the form of

B0dhal | y Also prafeired are tompeiinds atferauts | wheiein R® is COR and R
Qgg ' gFA%@;their di astereoners or m xtures thereof.
F %’f ‘preferred are conpounds of fornula O R8
[00015N O SaNoNprefdbedhiBLdgdbhds Dt f&muta | wherein R® is cyclopropyl.

[00016] Preferred are also compounds of formuta | wherein RS is hydrogen.
[00017] More preferred are compounds of formula | wherein R*is phenyl.
[00018] More preferred also are compounds of formula | wherein R%is methyl

and wherein R*is phenyl.

[60019] More preferred also are compounds of formula | wherein R® is COR
and R is methy! or ethyl or wherein R® is cyclopropyl and R®is hydrogen.

More preferred are compounds of formula | wherein any of the before-mentioned
compounds are in the form of optionally in the form of their racemats, their
enantiomers, their diastereomers or mixtures thereof.

[00020] Also preferred are compounds of formula
o .
RS\? OY 4
A |
SJ\ﬁ N\(\@
O RMH
R10 Re

1
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WO 2006/018188 PCT/ EP2005/ 008633 wherein: R8 is
hydr o aIkyI; cycl oal kyl ; -0-al kyl; NHal kyl or

f@a RO is al kyl and preferably nethyl ;PORIOPA085/008633
hydrogen aIkyI; substituted al kyl or hal ogen and
preferably hydrogen or 5 hal ogen, preferably sel ected
fromthe group of fluoro and chloro; Rl1 is selected
fromthe group consisting of hydroxyl; alkoxy;

&iﬁuted al koxy; - P(O (O al kyl)2; -NHalkyl;

yl)2; heterocyclyl (preferably piperidinyl,
Y shoydrogen; wfkwcry"c@bl!@l nm-élkypmwmmﬁldm(aﬂtp%l tuted

N O-alk
%‘j Wig_,@ﬂ é{fa%ﬁﬁﬁ §¥Qﬂ3¥i orl;lgl(lgl gubst i tuted once or
t % | of
8 A, YO R L S S W e
s‘ml@me-m Lﬁf@fﬁrabWtshleG@drfmmyhe giNfuzp Efflgcto dmxdotrrmmt
Iﬂ@?ﬁ% %‘é)éa% c' r&r%rtﬁegr ap! gorps@%hl gfd}@%i c')xyqoa!r?ox%l, Isﬂgstltuted alkoxy; -
WO@RWZPMJ&}WI Gﬂ(élhﬂ ahébér@ '(Sr‘é?é/ﬂablér piperidinyl, morpholino

hol
T AN ﬁ%ﬁ’rflt%eag'lﬂﬁmp 'S G Bish-NYIC(O)-alky
gg?lﬁlgngwlga] %‘ﬂ(?ltbro% ?()'nahg%lrjb%@é %&c %ﬁgwc;e with a substituent
eeignied frermsthet grotp Oﬂtht Neieadio@ vehioh allffyl gtowpas optiendlf substituted
{ t

Snp%tfj :tg Egaﬁ'{ql%%lkw 2 ng‘éﬁc ﬁﬁ}%\g ﬁ)@ﬁ&eﬁ%@gbﬂgge&mylo {norpholmo
<o pyoralidinyDf - O_bgtyi/ l%‘(tlﬁif&?oxozoc(og hetero%clyl (preferab!x (Ptgendmyl
éﬂ‘é’ﬂ;‘ﬁ’;m@o pyirelidiny!); -C(0)- N(alkyly —C(O)-NH—alkyi whlch alkyl group is

| 3
O?Igﬁé? gl%éj‘td&gbe{% toﬁllh%z k @“W@?"q% 'R) - 4- (4- hydr oxy-
epéapaly B tbedomwx of their racemats, their enantiomers, their diastereomers or
P%H@ 'k’éi ﬁfl yl J- 3- phenyl - but yr am de;

é§ %’ *Acetyl -thiazol -2-yl)-2-{(R)-4-[4-(2-hydro
Xy tied phamacsutiexiy ac%eﬁtab?é" salts or esters or grodrugs thereof.
di oxo-i m dazol i din-1-yl }-3-phenyl - but yr

(28 3S) - N-(4- Acetyl -t hiazol -2-yl)-2- {(R) 4-[4-(2-netho

o G SRR BISETEY PPS obiopenpds s tmules

(2S, 3¢S &SM-%Acgnyl-mm«zl-yl)zzs{mr&(é(rﬁéﬂwéxwhbaym% Feioxo-

rﬁ@?&?fﬁ EOIX}’%S(B&]& ?)/(]nt}tﬂ)ﬁ'ﬁ'jmpﬁa n-1-yl ) - 3- phenyl - but yr ani

dg' 3328 30 )-N- %:Q??/ l-tthﬁzg; c2)I yi)- 2- R})- 4—(? (I'Hdr%-phergd) ZR -dioxo-

frnlgﬁﬁ 9-1p¥!};ﬁ;nh]en2l !zutyramlde

di 0X°(2$"B§?¥~Pt4-ﬂb&yllﬂ‘|¥elz}ol 3: WEQ{#}-&%%&%ydrOXy—ethoxy) -phenyll-2,5-

dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(28,38)—N-(4~Acetyi-thiazol—Z—yI)~2~{(R)~4~[4-(2-methoxy~ethoxy)—phenyl]—2,5-

dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(2S,38)-N-(4-Acetyl—thiazol—2-y!)—2~((R)-4-{4~[2~(2—methoxy—ethoxy)—ethoxy]-

phenyl}-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide;
(28,38)mN-(4-AcetyI-thiazol—2-y!)-2-{(R)w4-[4-(2-ethoxy—ethoxy)-phenyl]-Z,5-

dioxo-imidazolidin-1-yi}-3-phenyl-butyramide;

-7 -
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Woﬁ]ﬁﬁwﬁ)ﬁlss’\"(‘l Acetyl -t hi azol -2-yl)-2-{(R) - 4- [4P(CT/EP2005/008633
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m no- et h oxy)
phenyl ] -2, 5-di oxo-i m dazol i di n-1-yl}-3-phenyl - butyram
de; conpound with trifluoro- acetic acid (2S,
3S) - N- (4-Acetyl -thiazol -2-yi)-2-{(R)-4-[4-(2-diethylam
i no- et hoxy) - phenyl ]- 5
2, 5- d{aB8S)-MN- moenymnrazbi-zt;}ly z-{me«m (DRI O-ethoxy)-

t
EQ%P@US? %1@”(’&0 A{EE{%P’% 'Iir‘n%aﬁbi% F;Z{:e;ﬂwyagtlzty[qrmﬁe Acqmpeiitbwith rifluoro-
Q@w;laqa 5- d| oxo- i m dazoli din-

hen - but yram de;
(25 ! SRS obodys Piszek 2hZ2:((R)-214(Biiethylaimird~ethomy) phenyi)
B0 ":"Bﬁé}%ﬁ%& -3 pheY-artyramise; campawag it fifleraraceti

ad conpound with trifluoro- acetic acid (4-{1- [(1

S, 2S | -th | -2-yl b | )-2-phen ro

1 - A2 B H R Aok b P22 SR ooty phesph st dioxo-

'?gd&didm h#ztj AceSﬁYI e o y1) - 2-[ 4- (4- di et hyl ani n
he(r%'a 38)2N—(§-f&|¢&i)ddhiaZEI-Z-yl)—2~{(S) 4-[4-(2 dimethylamino-ethoxy)-

Q@gﬁggﬁﬁ}hﬂ“%g%ﬂ%@Fﬁ’?}yé'})g %l)}?ljrpy@mlde compound with trifluora-

doeticaoid | m dazol i di n-1-yl ]-3-phenyl - pentanoic acid
(4-a

(2S, %@;ﬁjﬁf% ﬁ%%j Q44Ay| )iﬁa;a;obhm@ﬂrpamoyi)—z-phenyl -propyl}-2,5-dioxo-
lﬁndiiﬁﬁméﬁﬂ I @%dg?ﬁho&p%ﬁnc% EH‘ g'éteﬁo
(23 :{ %-3_8)[-@1‘81 Ape(cﬂ-tmazumr)ez-me(mdinﬂemyldmm phényt)-2;52dioxo-

'mﬁéy?(ﬁéﬂ]e &’Jg‘%ﬁ%ﬁy&mﬁr@mﬂ%t hi azol - 2-yi ) - but yram de;

( 25, qss m)m{mm—@dmatmypr@iﬁnm ?5 d?méf MR8 LsiiciT-93%L8 bhenyl-

ropi onyl -

.Heﬁgﬁﬂo'é 17"!‘1) (%%Regtylgmaa@l-z-y )-amide;

I( §|Sn Qi@?s sy L.’fs gﬁgﬁ-%v@ﬁﬁ&g?ﬁ&%@@d‘ ikl eE it 4 _yz?]zg -phenyi-N-
{{-pr Wlﬁpyéhgﬂzoi-ﬁrsé)zmtymtié but yram de;
2S, t h t - h ]-2,5-di
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(28,38)—2—[(R)—4—(4-Hydroxy~phenyi)~2,5-dioxo—imidazolidin—1-yi]—3~phenyl—N-
{4-propionyl-thiazol-2-yl)-butyramide;
(25,35)-2-{(R)-4-{4-(2-Methoxy-eth oxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-
3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide:;
(28,38)—2~{(S)-4~[4~(2—Methoxy-ethoxy)—phenyl]-z,5—dioxo—imidazolidin—1-yl}-
3-phenyl-N-(4-propienyl-thiazol-2-yl)-butyramide :
(25,35)-2-{(R)-4-[4-(2-Hydroxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1 -yl}-3-
phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
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5 di .
B ) °§2%293n€%?'ﬂ% 15 DimstamieabposRepyia: griedeidazolioin-
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Fh@"‘}"*?]\‘ @- l'iia%olzi’ ,)— Ytyramide; _
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zol i d{2s, BS)~21{}1-[3~(2ﬂﬁéﬂhbkfr%ﬁ%)@ﬂ)l‘ﬂh§ngf-2‘?3 -dioxo-imidazolidin-1-yl}-3-
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%ﬂ{-d(lgﬁéogﬁﬁﬁibhchﬁiwmimﬂ\%n g buta/ r o- ]benzo 1, 4] di oxi n- 6-yl
52-&(2?5(%8) ﬁ%(&) 4- (é 3-D1hydro—benzo[1 4]diox1n-6-yl)-2 5- dloxc»-y
15 m%% bd gl a)gl -p%hg]l%lfﬁér}g[%}nng}’l Ma&E car%o:'t(yrllslc v me4hy? ester;
2-[ (2%[(38)3@)—2-(@?3%2583uaxonepmrmmwazommzwj Bghenyty!
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38 B 2
e e BT i e
taquy qrainaly l@mlgﬂ—caboxyltc acid methyl ester;

20 2- {(?1]@@3%-%— @)—Aﬁgtf-ﬁlpzﬁyoq&%en%efg ld) oxd-?ﬁigézoo)i%ir{- yﬁa&phenyl-

zol i
adyrytaptine}- ﬁne}zdlcmélatzarbe xyliccauid methylesasii d net hyl ester;

é ((j|( é(sggjé{ﬁséaé é@)g}—[#fé f\ll%t?’lvc?;yljgt)l%oxﬁt &?é(na g—%lg)lc}-lmzldazohdm-'l—
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3S) - 2-((EREN2HR ﬁ-Hy@*nglmwkeihm)ﬂﬁmmylHZ 2 dioxo-imidazolidin-1-
25 y@»?—_p gégﬂéﬂy}%ﬁaﬁﬂ?ﬁw ?%_4'%?8%?%@%@ DB EHETE aci d
met h)21—{(251@)+2-[(R)—4—(4-lsopropoxy—pheny[)-z,5-di0xo-imidazolidin-1 -yl}-3-
phenyl-butyrylamino}-thiazole-4-carboxylic acid methyl ester:
2—{(28,38)-2~[(R)-4-(4~Meth0xy-3-methyl—phenyl)-2,5-dioxo~imidazolidin—1-yl]~
3~_phenyl—butyry!amino}-thiazole-.4~carboxylic acid methyl ester;
30 2-((28,38)-2-{(R)—4—[4-(Dimethoxy-phosphorylmethoxy)-phenyl]-Z,5-dioxo-
imidazolidin-1-yi}-3-phenyl-butyrytamino)-thiazole-4-carboxylic acid methyl ester;
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ter;
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oxo-im dazolidin-I -
3- IOhen?T{(%%’tmsa'@ﬂ"ﬁéﬁwmml)@—Ww((ﬂambﬂwlyiphe'wi)dz,5—dioxo-

. r: . . . .
iBeo B Ay Blyryiaminat tpingele sk oammdisnanis mRiHslsT: o
henyl ] 24(%3,8 4-FFlabaRgdhyh- -[4-(2- - . -
%E@q L bpyr e ne) R LT e ez s
nélp o Zé%?""‘fﬁ %@W@ﬂ@h@l@i@@mm&@%mw ester;
ety v AN Mgy phaml roxegigeghan. -5 metny-
i Pertaneylamincithiazplesdiopriybxatic mold-hbihgkester:4- car boxyl i ¢

id : -((2S,39)-3-(4-F ., .
tor o- LT FSE2 IR 2 F D RO A RhrHi l AgyL rdrpeihyb,
gl_?%nt'gnle_am;nol-thia_zglei4~carboé<yftic ;E‘Cildar{r‘rei3 tﬂgl)e%tﬁr;a ol.e 4-carb

i 0OXO0- idin-1-yi}-bu -t hi'azol e- 4-

oxyl i é-g&%%ﬁ%?%ﬁ)-@-d—é—}\ﬂejhgxyxethoxy)~phenyl]—2,_5-dioxc_)-imidazoiidin—1 -
A1k 2ot penla B adindd) M BRY-cBARY IS abia il 8edell 42
petnt arfo YR RbB-Htdraxye R4 (R)-4-44-betybriye phsiyl)- X E-Hivko-imidazolidin-1-
@f‘f‘&%{yﬁf‘i@.}' (?iﬂ}9'§7459fib8%}5‘i°4?<ﬂﬂ@?ﬁth¥!i 9ftRfazol i din-1-yl
)- 3 m2-{9S, 384y AGR -0 e B BiHRRYY bhéniih 8- dioxo-
2'1‘@%9,’*5@7?15{?%'3/@%fnol-ﬂﬂmwmmmmcbtmatwuesrer;
c_di > i di A0 4 _
T 5B SRS e ey 2 B ethaaihasky phenyil2 5-dioxo-
g@pd@;@b@ﬁy —yt}é:ttéyrylamigo)~thiazoie-4;rcarbo>l<qylic: acidhmetlrygi e;teSr; g
21 23 R0 Y U2 (A (it ey oS & dloxaimidazolidin -
yilibutyrylanyihalitiiagolé Al erBbryit-43d Rt igstgsi d met hyl

ester; -

3R) - 3¢ ((5”%5:-'%'Mle(t'P!‘)’%Z1{@?)(%[4féﬁ~h®1b9>gt-eﬂfm)-phen\w1~2,521ioxo-

i) iszelesAyearh iy P mEA GRiAr

aci d AH{33.BRys}+ enlzgsdéxy-Z-{gR)-tL—F[;i—(%r—m%fh0>§y-etr%ol$y)~phetn¥l]-2,5~dioxo—
?ﬁ@ééﬁﬁﬁ‘léﬁgﬁgB}&}Ja[lﬁtiﬁésythla_zue-&—_ca El:;ox_yfic égi% m%)t(gfl %ste?;xy

| m daz2q(23BR3-- i

I@‘mﬁ ngg hsh %3}% gﬂr @:hmﬂéwewhﬁm%@)@?@i £2-TSRbRP A O§)-phenyl}-
S{ '9§°?ﬁ§/a§ Ph‘bﬂ(&bzﬁyryla)nmox-ﬂuamﬂéréxgarbbmyﬁd aci@ niethyl ester

I OXO- IoQieBy by . .. -

V1) R TP SR M eheny: phepkla S clowgsimicazol- 1 >-methyi-
ggmtgggylammo}-thiazole-4—carboxgﬁc fcid4met2hyl etsltqer th h

2o T2 AR R B oy thay)-Dhemyi) 2, 5. choxo midarolidin.1-
yiiBdnathyl-pentahoylamiRbl-wHix deUNAbERiRZRE nithpf Qagy ' 1

acid mféh | _ester;

2- (( 251 g:"@)“_@e«ﬁWﬂ*;(zﬂ\/l*{%R)(yﬁﬂ[axyﬁ-bheaymswmwaazoIidin-‘l-
el o . C

s oty EosnEnByBminol thiazoletrearbonic asd metod R | | ¢

aci d 2rERy3SE2ei(4-Methanesulfonyl-phenyl)-2 5-dioxo-imidazolidin-1-yij-3-

2-((2S, 3R) -3-(4-Chl or o- benzyl oxy) - 2)[{ (h) -4-14-(2-met ho

xy- et hoxy) - phenyl ] u



2, 5-di oxo-im dazolidin-I|-yl}-butyrylam no)-thiazol e-4-

d methyl ester 25
W‘ggf{"?’gé‘ﬁ 3R) - SCI[(R;TE4 %/4 EZt ﬁgxy phenyl ) - 2, 5- di XIHRPEPIB633
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zolidin-1-yl]-3-nethyl-

pent anoyl am no} -t hi azol e-4- carboxylic acid mnet hyl
ester

2-((2S,3R) -2-{(R)-4-[4-(2- Met hoxy- et hoxy) - phenyl ] - 2,
%r@ngKBu!y@lgﬁﬁr%}ltﬂiaﬁbl%%—carbox%I ¢ acid methyl ester

gent anoyl am no azol e- 4 car%ox lic
aci d r?e{(I%H? K ﬁ-éf(4~Mei(hpxﬁphenyl) 2,5- droxo—:mldazolidm 1-yi]-3-methyl-3-

R Bk R BENP A DR KLaRASRY] dsid, 5~ o oxo-
yl) - 3- MQMRPEWWIQ 3Dingdrotthdrezop] 2)dHoaa6RaxY bidioxo-

zm{ffazg? Q'@gl -Zﬁ[%memﬂz@u%wgmm}othﬁzogmémrlyawg agif snethyl ester;
m dazgl {) B"BS(} g@i{@&ﬁﬁé&.ﬁ&?%@%ﬁ%@ ~dioxo-imidazolidin-1-yl}-3-

PCT/ EP2005/ 008
pheny-bulyrylaminokthiakoler-aaonyic acidboedpyi estei d net hyl
ester;

'N-

2- { (SN Yo RSt Y igrS -2 Y 2R ) - methory-phenyl)-2.5-
@IMHMHhZ@tdmﬂtyﬂ-S@)henyl but ramlde

ggte 2?/'(2&%%9/ [(Rr)r1_4r_102}3 Dlhydro~benzo[1 4]d(|)o)§<¥rll-|6?y|)a§ %dd,(gfg_,%dazo"dm_.l‘
S PRyl Fopdh a2 4 phdiibaiytadldl, oxi n-6-Y!
| m dafdBidE)N-1441Hy@rpheethy ) hiayoly?-yiHiHI(R) Uxdanethexy-phenyl)-2,5-

M%b%&?% 1%@-{()&)}35 tt?urty;{ramzlaé( 25

i No- pleefes)3sh, [(Rl)ﬂlxﬁ Vit C}ihéﬁyl) 25§dlc]>xo3rrn|dazolldln 1-yl]-3-phenyl—
heny| - but yryl am no} -t hi azo -carboxylic acid neth
ammo}\fthlazole 4—carboxyllc aCId dmethylam:de

N-[ 4- (35 HeoCEiniTey ity 8017 2A6R) 24 elménbhRbtbxy)-

- (4- met hox
quhenwll-ﬂrﬁ-dml—lrmdazohdw-]-yls -Pbhkeyyl-buiyrarmdede; 10

5 S BdBmY dslEanE 2 Toelhto-shhoxy)-

phsyl Q@WO)(oilhhdﬁzdhd% Wy, I ﬁPn@ﬁ,ﬂéd utiahyaan de;
(2S, 3%%%54 Hydrox azol - Z-XJ— g R) - 4-
( 4- me thanesy fonyl—t lazol-z-yi) 2-{(R)-4-| (2—me hoxy-ethoxy)-

gh? ?915,23@3)@%'?%&2]’ ?% M&%Eﬁ&%mjﬁ%@%ddl 0XO0-i m da

zol i di{28 BS)H\]’—{AB-(Z}hde)w-d{Eetyl)-thlazo! ~2-yi]-2-{(R)-4-[4-(2-methoxy-ethoxy)-
Bﬁﬁé\{lx?%nm%%é-lml avol dm- -y&%r-ﬁ’r?é‘ Jllb%tﬁ%mlde

( 2§e tSﬁ% ;:(g&)éﬂ(ﬁsms)sw(émtymm%m—y%a%am8y|§ Lipetyl-frdpylt-2,5-

Hf%ﬁy‘P]' @Z@mmﬁwii—phﬁwbac@mmamdwwm @sieny| - but yr am
(55 SRR IS 2R RIs M opipionyHhizgol 2-yigarbamoy)-

pmnyé]nhndgz:ﬂﬂha#yy)}-phenoxy)—aceﬂc acnd methyl ester;

ngnylﬁ%{f 5501%5(8 o[(ll g 2%23720 ﬁ 1- (z}/ p#opmn%ﬁ %[:l\ézol 2u-§rlcgr amoyl)-
?Po%yﬁﬁbmd}bz(&mﬁ#%%ﬁo&?}éhcéﬁ& ééiel 2-yi)-2-{(R)-4-[4-

2- et hoxy- et hoxy) hen 2} di oxo-i mi dazol id

i n-1- (49,3 é) Wii%ﬁh -yy-2- [(R)-4 -(4-dimethylcarbamoyimethoxy-

phenyl}-2,5- dloxo-lmidazolidm -1-yI}-3-phenyl-butyramide;
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ide; (4-{(R-1-[(1

S, 2S)-1-(4-Acetyl -t hiazol - 2-yl car banoyl ) - 2- phenyl - prop
yl']-2,5- 25 di oxo-im dazolidin-4-yl}-phenoxy)-acetic

aC| d n(élSﬁS)*A!sMakcetﬁlélh{a(za)-2~%/l)52ﬁmx41(4ln{eﬁﬁylcarbamoylmethoxy—

azol - 2-yl'car banoyl)

I')]'2 %nc? 9% ﬁd%F‘H g\?’f)ﬁl ﬁBXWUtﬁE?éE"ﬂ@ acid net hyl
t »
észé; e b 2R o satmmayimsibpry phen)-2.5-
lﬁwmlcfaﬁphfgmoﬂ-Y*b‘prMRyn-butgmmbey) acetl c aC| d 30

Szgrsbg%ﬁl\énef NA@ ?Aé/%‘ﬂ éﬁi?%‘o % ViR -4 meth 0Xy-6thylcarbamoyl)~

Smeihoxyi-phenidkp)5-di 2 12
xv}p mw% ) °%§8%’??8§*§2§§WJ3 Wr BiyttRide;

WO 20060 PCT/

39) - N ?@ :}L@ W-AG tipzol- W)"&(@%’{%Hgm@tbﬂwewmmmoyl)—
gﬁgillﬁgicgp?%e C?WZJ% B%/dl%)%@rmldﬁolgpm 61\1112/? i ta‘tny!r—%w aagmde

(2S, 3sé?SN&Q)ANAéékopwmmaazleﬂnyq—a«{(R)g_wmmérdh@nnar Waroxo-ethoxy)-
(B‘HWQ % Og{?)eﬁﬁ %Fr ﬁmnakyﬁ—bé)pﬁenﬂ] bu?ﬁ*ég'luclig n-|

(25, B@SWWMMM—WEMIQW?- 4 (R)&é ﬁﬁa‘mélz: gﬁg{ £»€o E%J?rohdln-1-

en

|Y§§§g%PﬁeﬁY’iW'dg%?ﬂﬁig'ﬁw?}; eat ramrde
( 25, 3Ps g4 ﬁ‘RWd)fl -bitledfbadiabhdyimietdR phiehin L Sl

xy-ethyl carb
nﬁid%@?mphﬁwl}heawBNe(AeproplanyﬂﬁmioIm-vl)-btJWrémﬁjep henyl

ut yr,
(o8 LSS 2URY A - Virhylsaroamgyimethephenyil2 Sxdiews-fidazolicin-
dFylh3WnY2Nq4q3f5bhﬁ¥bﬂllazb@2—yl) butyram:de

phenyl o i m dazol i di'n-1-yl }-3-phenyl - but yr ani
Q%S %@S d(%rMﬁtmmethmay amgyl{-(’rmthc»sy]-phenyl}-z 5-dioxo-

3?“’3?2‘3‘1’5‘31[ ﬁ"#;’ﬁp'f%“?f*""f Pl i 2RIy ar
de: (25,3S)-2{(R}4- [4-(2-Morpholm—4—y£-2-oxo—ethoxy)—phenyi] 2]5—d|oxo-
fr‘élﬁg%&)dtﬁ 1@&&3 p‘he% - H - proyo%"f}{ J(?'naz ~ r—Tﬁ) Bof(yy ar?nrc]:leeny )
i m dﬁ@;ﬂ; Bsmqmyp.]s-@mbenw (DNokd-2PHAROIRIN i RkRAGN-pReMyI-
iRl F-obeu Nt mypionubthigaoka byipareitet ) - 2, 5

- di

1oy B SRRk e Az 1V Rrexpe oy rhanyi el
lmsdazohdm 1—yl} -3-phenyl- N (4—proplonyi th:azol—z—yl)-butyramlde and

(25, 35 25{ H o L2 L Doy byl sarparpi ) et hox

h
%ﬁ%&gﬂoﬂhe&b&y—ﬁh&%ﬁﬁwS—No%u:ﬁﬁ@ﬂdﬁabﬁl 1428 A Htyramide.
(2S,39)-2-{(R-4-[4-(2-Mrpholin-4-yl-2-o0xo0-ethoxy)-ph
pogk] “AAkyoa&hRxs a straight-chained, branched or cyclic saturated aliphatic
hydrocarbon. Preferably, alkyl denotes a lower alkyl group i.e., a C1-C8 alkyl group
and includes methyi, ethyl, propyl, isopropyl, butyl, #butyl, 2-butyl, pentyl, hexyl, and

t_he like. Generally, lower alkyl is preferably C1-C4 alkyl, and more preferably C1-
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woORAAQIgs di n- | -yl } - 3-phenyl - N-(4-propionyl -thigzaol s 2oy oo

10
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30

[)-butyram de;

(2S,39)-2-{(R) -2, 5-D oxo-4[ 4- (2-ox0-2-pyrrolidin-1-yl-
et hoxy) - phenyl ] -

i m dazolidin-1-yl}-3-phenyl -N(4-propionyl-thiazol-2-y

8@ agtgyr am de;
( gr(np Jespf[cycloalkst gtaus rard Tydieesohring BasW0; BRGerably 3 to

%Iaz et rdsqﬁawlfg SYBRRISRYLNYERPSRh ABA Py Clohexd @rogns,
I) but yram de and 25

-Ns (4- Qycl bonyl -t hi azol - 2-yl)-2-[ (R
(éﬁgiﬁ %\‘i@b ﬁlﬂa%r%ﬁgfg{ig‘fl?ﬁa’:&?ﬂﬁaﬁjgr nopon%@!mél;é;chc ar>(/)rr)1at:c cEa(rbc))cychc
|
B0sa R amed pAdRbNa b1t AR R HEE a0 hetemy Breferred any
arevpe lr%ﬁdﬂ bubareanot imiteidcto, pu@tmcmmmﬁyl ﬂalg&féﬂcﬁ?*iil

al kyl denotes a |ower alkyl group i.e
group 30 and i ncludes nethyl, ethyl, propyl

88415 bigkeroatdrit smetanl lahvétonﬁsé?é%téh frofPRL B apd &y} . and
y -

the like. Generally, lower alkyl is prefera
al kyl, and nore preferably d - 13 WD 2006/ 018188

Wiﬁ%@%bﬂ@p%l@% 5%&1@&5%&%#) fgfu@ gloal K th:mng up to two

groups. are nol et avi ng
taaso P ratesies heteroaril gmoupnscinolade piviit, ar@mittnﬁﬁt@mtb ikhyl, furyl,

023 ans a nonoval ent,
mnc}@yéﬁ@%bﬁﬁq“wu @Z"]A!f'o??ﬁ{m&vlgtgf%@bww@o*myl pyrimidinyl,
impidiazoler drahtetragdbigpl , preferably a 6-10 nenber aronmtic

ring system Preterred aryl groups include, but are
not limted to, phenyl, naphthyl, tolyl, and xyI yI

re;. m sel ected fr
L0584 1 9 4 BB 0B oAU USRIk o can
ﬁ‘@ittqeobxdfpxsd alkoxy, fhydtoaayl alokyiHEicgen) Blkylarhifes, éhlﬂﬂé derivatives,
5 fﬁéﬁfat&%%ﬁ 8%;/‘%"""?%8 Psat{ ncl ude, Put are not
GV vpﬁd‘@rm:(y iB@eids) garboxylic acid esters,
ityhcid pyfided '
ﬁ}yw tzl Ialm’l . ggdi mééﬁiﬁ%&%fg? ;Wﬁéﬁ Mégr%@’%%db%ﬁ{uems are
%gn opah apyl o hetergapd ringdbey mayralsdnbe grgsertiin the form of a fused
e | e.hydro
ﬁ% rggsil‘n!ﬂgsé&j rﬂ-&% ﬁé‘lﬁgéﬁut éa{E?m‘t'ﬂ |tﬁég i#rp?ﬁlgk(enedloxyphenyl and
ddrethylenedioxyptmmytie derivatives of the aniline

derivatives, carboxylic acids, carboxylic acid esters,
carboxylic aC|d am des and nethanesulfonyl When two

02 wdkosytent
:% 03 3r‘§‘F' o efer 16 86 bt 1 Al el ik grpups
ed jeeh oyoen ﬂg)msﬂ'dpldabkmeﬂalk@q groaps! d&;!uckwtneﬂﬁcﬁ(y ethoxy,

| rQQ%rokeJ?ﬁ%l/ Ibiﬁ cfgl‘&&,y plﬂgi@)? oy 8@3 %e X%)rﬂwincaprg@%%ghm the meaning of

alkpexgre meltiplesalkaxyesige ahamﬁe@b@mﬂy%@ﬁéxﬁ%é’ﬂho% BHdXy, methoxy
ethoxy ethoxy and the like and substiiuted alkoxy side chains,e.g., dimethylamino
ethoxy, diethylamino ethoxy, dimethoxy-phosphoryl methoxy and the like. Also
included within the meaning of alkoxy are alkoxy side chains bearing additional

substituents such as carboxylic acids, carboxylic acid esters and carboxylic acid
amides.

-14 -



attached to an oxygen atom Typical |ower al koxy

W DuOeisigac! ude net hoxy, ethoxy, 25 isopropoxy,_Qr
propoxy, butyloxy and the Iike. Further incl ud’é@T‘rEPmOS’OGs“?’

wi thin the neaning of al koxy are nultiple al koxy side
chains, e.g. ethoxy ethoxy, nethoxy ethoxy, nethoxy

et hoxy ethoxy and the |ike and substituted al koxy side
chains,e.g., dimethylam no ethoxy, diethylamn no

et hoxy, di net hoxy-phosphoryl nethoxy and the |ike.

gﬁg ,Jﬁ)g_‘cl uded wi thin the neaning of al koxy are al koxy
Ohe8L Fiianmageylicaly agerptablerraters teferbiora corventiosalbhesterified

S o A LERIROXC Qb BV e A retain th bioogial
redfectip20esy and pasperfi@0sfahe tBipommds of foraluly! ARt aR @bheed in vivo
Il B 00 R ORI RotbsmbomiE Ries L or &

retain the biological effectiveness and properties of
ounds of formula | and are cleaved in vivo 5

t
([Bﬁ2§ﬁgp%ff@§ﬁn§wcmiwt@@rar&mmaw esters Ver the delivery of

. ; b o . ; _
PR 028 o3 PSRRI A s .
hlseviese198%)aSeewisn vads! &is ahyRhdrat@uticalPRfagB Fims and Drug

dgaa d. | sevier, 1985). See
Do) B yaBHik BREES. Y808 dhee 1bFu B! kinagaarbavsoanet oL,
Dhetxtholdk d¥EDiED¥si : .
108-109; Kr gg?gagg‘g?Eg%gﬁﬁdg?ggl(?%%%%g@o%ﬂjpép55r1ugg1'
Desi gn and Devel opnent (2d Ed. 1996) at pp. 152-191.

i L e salt" refers t, .
[gonvgn?ﬁgﬁgi ac#gllggédé%tﬁggght fersfto 6’89‘@@@5‘?? ??Jﬂ*addmon salts
smlbesetmfim??thsrthghmdﬂh the Dié)ﬁfgicf:eﬁ{eﬁ@@ﬁ\ifeﬁé@@ t&ﬁdqﬂaperties of the

roperties e . compoun 0 e presen _
REOTRinGS ot e breSerPinvaan 8 ath foamed reh stitable non-toxic organic
oF grortgeniceicidder §aah ' ni [Nara e T i
ases.g r§§ CI] e qc?}g- a%dc?g I:‘%%ag{aclﬁté;sglghga ll}gsele ate @o%gaﬁ'&] salts include
SW'W@mﬁQﬁ"ﬁﬂ@F@aﬁ!C@CMﬁ slichsas hydrechipdc acidl, bydmmbromic acid,
Hehi We ' droi pdic acid, sulfuyric .
5ol oSO 360yt oPP s o bhd i acc, anc
tmse derded fasniorgahit aoids GG RisQ-ttidfestifeicdzid, salicylic acid,
ﬁ?-sttﬁérﬁ%;@?’ulfonac acid, . salic ,I!c,ach,.Z_O . . . )
3 PSR fadC agids specinisiagid, SitEe apide madic@cid, lactic acid,
furhafic acid] thil ' ' | C | | ¢
ey aad o ool sha 4o ot Shped BBE46aeh ate e
-Gedtyedifesm eapmeniun potassiunh,csodiutarande dudteomary ammonium

i ' [ an uat ernary anmpni :
PRl ot B2 o e, S Ta R R R Iy o GRprcal
modiifietide of @rEivarralceuticzd ichinpauhe i & dragPigy ABER & ¢8thnique well
ﬁr%wogfmdhél . e. qr UP% into a salt is a technique well
N 10 pharmaceutical chemists to obtain improved physical and chemical
stability, hygroscopicity, flowability and solubility of compounds. See, e.g., Ansel of

al., Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995) at pp.
196 and 1456-1457. |
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25 known to pharmaceutical chemi sts to obtain inproved

ngﬂ@g,(g_gis_sand chem cal stability, hygroscopi C'%é’HEP20051008633
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flowability and solubility of conpounds. See,

Ansel et at, Pharmaceutical Dosage Forns and Drug

Delivery Systens (6th Ed. 1995) at pp. 196 and

1456- 1457. 15 WO 2006/018188 PCT/ EP2005/ 008633

[0031] "Pharmaceutically acceptable,” such as
pmﬁﬁhifﬁmmwewcailymbpiﬁb% CRidH &8 phagaddiitielly a®keptable carrier,

B?artmacol Q aI I aiccept abl e and substantially
X e o Teas PhdeTes Sgigalinpesentaale gt substantially non-toxic to

Wt'@ WHIGH ﬂiesﬁéi{léﬂar éothQﬁ?c] is R ét% dyed, " as

in substituted aryl het eroaryl, neans that the
substitution can occur at one or nore positions and,

: that t 1t t o e
RoBE USRS b B 54l SRS Wi R pyostton
e e T e

u
Ef\{ﬁrg%l aEDﬁ{}bﬁw?ﬁ? ian an siegrenndeprndentiyselsioted from the specified

nﬁﬂhhﬁeratlon and/ or prevents differentiation of a
human tunor cell, including human tunor cell [Iines.

[0034] The conpounds of the present invention are

;{rﬁg{sﬂ“gpa e%[{/égx gé@"%ﬁ#@e&n&@u‘) g 51°e|ansla?1 é)r{aogr?tl clnf at least one

ideisigated compauhd Itlﬁam.a‘i@n lﬁmﬁmydﬁiﬁ iBits Qrtﬂiferatlbﬁ%hafb‘? i:‘ré\ﬁents

d:f)@nat bafe di sorders, denenti a and Al zhei ner
Qipulistiona’ a puwrurior cellgncluging lygaen tempase! e,

in particular, oncol ogical disorders. These conpounds

and fornul ati ons contai ni ng said conpounds may be
¢QQ$Q|Thmc¢m§oumdeeaﬁ therpresent dovantioh aré useful th thentegatment or control

20 Bl e BRI s U nnaBe VA T ram e disarders, ..

.ras{enosisncumatwmmﬂ@w e.dederpediia anB @@zhélﬁ@f’%%éé%@ CNS
ﬁﬁ a.nedi canent for .treatnent or control of cel

Wyiders, £:9-vReorainie pain angs in particular, oncological disorders These
B piReE Ang f%HhﬁlaﬁHH%Eoﬁl’aﬁﬁﬁ géﬁl c ;gougn geri%g %gﬂﬁéfui in the

cognative disorders e.g.,
diestraset or(msltm! obsolist Bimasgsychnas)fopexdiplep braasudion, lung and
FOOS[B?{ oncol ogi cal disorders. These conpounds
5’ or MUl A |ons contai ning said conpounds nay
furthernore be used in the manufacture of a nedi canent
&@3 &.&eat nment ontrol of solid tunors, such as,
S Ihfstomp the gresient invegtian mayfusthesmere bertsed in the

manufacture of a med:cament for treatment or control of cell profiferative disorders
such as inflammatory/autoimmune disorders, e.g., restenosis, cognative disorders,
e.g., dementia and Alzheimer's disease, CNS disorders, e.g., neuropathic pain and
in particular, oncological disorders. These compbunds and formulations containing
said compounds may furthermore be used in the manufacture of a medicament for

treatment or control of solid tumors, such as, for example, breast, colon, lung and
prostate tumors.

13

- 16 -



30 - 16 WO 2006/018188 PCT/ EP2005/ 008633 [0036] The

wooIRaHeRs of fornula | as well as their salts E ve at

10

15

20

25

30

| east one asymmetric carbon atom and therefor W&W%gm%”

present as m xtures of different stereoisoners. The

various isoners can be isolated by known separation

nmet hods, e.g., chromatography. 5 [0037] A

therapeutically effective anmount of a compound in
Eghe@ommhndhoﬁfom@hbs orlineatheir aaiiafewn bt Riast one

C s,effective to r ent, alleviate or
SaRrRi 8habaicie SF et ey bersbay BEneuRsiaf aifferent
oétetélﬁsmbrse%eh@lrrb(]s'iécﬁﬂél%dcan @fs%fdiéd‘ﬁ 'kﬁé\ﬁﬁfs aration methods,
thera eutlcall effective anbunt 1s wth e ski FT‘

i O HArAFRIONAPN038] The therapeutical |y effective
anount or dosage of a conmpound according to this
i nvention can vary within wide limts and nay be

k087 I riberapauticaliyeliectike avmaunlt of & hen@fohnd W ebcstaanes with this

R, B b e B S vk, vt o

camplioradd Symb&im&oﬁﬁgéé‘éegbﬁbﬁﬂbngt e dplla cgfthé ﬁut\%gcf being treated.

ggm ni stratigon, the condition belng treat

eleRpinAionai@ theranguticallt effective amyeimd iswithinrthe Iskilliaghe art,
of oral or parenteral adm nistration to adult humans

wei ghing approxinmately 70 Kg, a daily dosage of about

1[003@] The &l@mpetniﬁaﬂh@éffe@wammb&xﬁw dbsabe Qiﬂh@i&hﬁﬁo@ﬂpaccordmg to
rfﬁ, 'ﬁ %ét}?li[lt 1.000 L be appr OBrI ate, although

t'HE P GUNERE "b@" wita and\iRanbe gteraired inta &anner known
daithe ado Biph d@%g@%lﬁ%@dﬂjﬁé@ﬂ ?&tl?eslnﬁlv?&:ﬁ] E'é’tﬁl fe WIS g in each

or in divided doses, or for parentera
iRarfigylapeasy inelvding th@(ﬂmﬂﬂﬁmmnpoﬁmi{s)dmngeadnﬂmetered the route of

St 8 S ARl 35 D 5 i .

.tggnleiw rethbaadse wf bratext papestehd peindinishatiGieto At hum%ns weighing

sche kn ound 1 when treated with
SRR mensly 7D e o R8Ot BN D 60 (3both 10000y, preferably
dip abodt !
e st 20 G 0 SN By e oo
emay begexpeetad whanrindisatet]. ntha daitpdsagd ¢an beiadnfnistered as a

@E@?HBQ&\% gf_a&dlivfd'epﬁ%nfégi&t ﬁ)g pitdileral administration, it may be given as

continuous mfusion.

Reaction Schemes
[0039] Compounds of formula 6, where R8 = alkyl or substituted alkyl, can be
prepared according to the method outlined in scheme 1. As set forth in scheme 1A,
the known compound 1 when treated with di-fert-butyl dicarbonate in refluxing
pyridine gave compound 2. Compound 2 was then hydrolyzed with lithium
hydroxsde in a mixture of tetrahydrofuran and water to give the corresponding
carboxyilc acid 3. Compound 3 was first reacted with 2-chloro-4,5- -dimethoxy-1,3,5-
triazine and N-methyimorpholine in tetrahydrofuran, then with the N, O-
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triazine and N-nethyl norpholine in tetrahydrofuran,

woBeRMefsh the N, O 17 WD 2006/ 018188 PCT/ EP2005/ 008633

di met hyi hydr oxyl ami ne hydrochl ori de and tri et R4 HRFH85/008633

to give the conmpound with fornula 4. Conpound 4 can
be converted to ketones of fornmula 5 using al kyl
magnesi um chl oride or bromde salts (Gignard
reagents) in ethereal solvents. Conpounds of fornmula

GilmeﬁlyIMno:qﬂnmlnedwm&Iﬁibnﬁé ead Iﬁﬁé&hy!@hn@l@@w d%e Ebmpound with
f@rmi 3(5 5 with gm d.to effect renobval

Toulg & VPIRPRUDA AN b soRvestay torkelangsal dewnila 5 wsing alkyl
| B s |leg:h%£@§ o?gélﬁ#@ 39@;@%@6&*% 'ﬁ%? h@ﬁ\ r%k\lssolvents

&ompoysts of foruyie 6-are then bitaingd 3fteﬂrézatrr©rm oR&oﬂﬁ%ﬁ@Hﬁof formula

(I%IQN | 5@ "\\{Péﬂﬁc ")—?Vg] g?‘ﬁ% %ﬁs?lga%eﬁ%bg foal,![?ﬁgwﬂuoroacetlc

achbne 2, an alternative nethod of functionalizing
compound 4 is via formation of the

bi s-t ent - but oxycar bonyl am no derivative 7 with
di-tert-butyl dicarbonate apfe ssi um car bonat e.
Cbnpound 7 can then be converted 1nto ketones of

formm a n wih ®he appropr
or gan m%%o_g}m e. 9. SS gl }%lhmﬁ‘%‘g& tse ,|<

Conpoun ,b.fNHf opmatlea 6 are s’LEﬂ"L'S fr ap,g@npoun s)\opl\
4 ) o \

Ci |

A N

A0y~ NEt,
H HCI
o] O —0 O
RS CF,CO.H RS R8-MgX N
SR 5 W S R W
X=BrorCl )
5 NHZ g ﬁ e} r S)\ﬁ o
] 5 4

f0040)As set forth in scheme 2, an alternative method of functionalizing compound
4 is via formation of the bis-tert-butoxycarbonylamino derivative 7 with di-tert-butyl
dicarbonate and potassium carbonate. Compound 7 can then be converted into

- ketones of formula 8 by reaction with the appropriate organometallic reagent e.g.
oganolithium reagents. Compounds of formula 6 are obtained from compounds of

formuia 8 after treatment with acid to effect removal of the ferf-butyloxycarbonyl
group e.g. trifluoroacetic acid.

Scheme 2
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fornula 8 after treatnent with acid to effect renoval

wof 20b6)G18i@r t - but yl oxycar bonyl  group e.g.

trifluoroacetic acid. Scheme 2 - 18 WD 2006/ B$ETE305/008633
PCT/ EP2005/ 008633 OO OO/ NOR8 [(CHCOZJz NN O

/| NO/S-N-O RB-W/S\ /SQl< KZCGB HO+ O 4 7 8

CF3CO2H 011" R8 S NHZ 6 [0041] In the case where the
substituent R8 contains a reactive functional group

further nodification of thisgsupstituent may be o
possibl e oy appropriate use gf~kKnown_  methods & N o
chem 9g:) trNansbf or mafBR%O.by one /kggvyﬁ\ed bé(&_eLi int ey ’|<
field.”S Uk5#@Dg£TTCEE§U“S may Be MHo®Si be— s7 N7 o
i medi at el Hf t@r N nt*6ducti on ofoF%e RS substituentoJ\o

or on any subsequent derivative beardng this

substituent, [0042] In addition, the'ketone function

group present in conmpounds of formula 5, 6 and 8 is a
reactive functional group and may be anenable to CF,COH
further chem cal 10 transformations using nethods

known in the field of organic chem stry and by one ,

know edgable in the field. Such nodifications mag
possible imediately after formation of the ketone X
functional group or on any subsequent derivative S)\Mh
bearing this substituent. 15 [0043]As set forth in
schene 3, a solution of substituted 2-propenocic acid 9
ARB411Inithe pasamhese the eubstiturnt 18/chrdéins areattivefunctional group

YGARES Rbliteatitn 9f thid §ut§§t§tﬁ§nttr{1§3? h& %o\évisibpe by appropriate use of known
methods and chemical transformations by one knowledgable in the field. Such
modifications may be possible immediately after introduction of the R8 substituent
or on any subsequent derivative bearing this substituent.

[0042] In addition, the ketone functional group present in compounds of formula 5, 6
and 8 is a reactive functional group and may be amenable fo further chemical
transformations using methods known in the field of organic chemistry and by one
knowledgable in the field. Such modifications may be possible immediately affer

formation of the ketone functional group or on any subsequent derivative bearing
this substituent. '

[0043] As set forth in scheme 3, a solution of substituted 2-propenoic acid 9 and
triethylamine in dry tetrahydrofuran at low temperature, e.g. -18 °C, is treated with
trimethylacetyl chioride and then with the anion of (8)-(+)-4-phenyl-2-oxazolidinone
anion (generated with n-butyi lithium) to give a compounds of formula 10.
Compounds of formula 10 react with an appropriate Grignard reagents in the
presence of copper(l) bromide-dimethy! sulfide complex to give compounds of
formula 11. The Grignard reagents utilized in this transformation may contain aryi,
substituted aryl, heteroaryl or substituted heteroaryl groups which are incorporated

in to compounds of formuig 11. Compounds of formula 11 were converted to
- 19 .



trimethylacetyl chloride and then with the anion of
phenyl - 2- oxazol i di none ani on (generated
W()%?]é(/m%ksﬁ lithium) to give a conmpounds of fRfFEFH05/008633
10. Conpounds of forrmula 10 react with an appropriate
Grignard reagents in the 20 presence of copper([)
brom de-di net hyl sul fide conplex to give conpounds of
formula 11. The Gignard reagents utilized in this

oIS dEBéf' B IEaY 208 dtﬂ'h e‘t it Yikst wnﬁﬁué) §frb:h%5§€%3 gy bgtass;um

het eroaryl or substitute teroar
ingxerdhydisiiazane folowedpy dredément Wdh R4, a tﬂ:ﬁoprﬁpy‘pb@mbdsulfonyl

PR e RADEE RS orbf Fehte biatabenalVasd R by presence of aiert

muqammnoﬁaﬁesanwalhdmnsbh@hﬁrM% give- coﬁﬁmﬁaé 'émormula 13.
Xanet h%% | I azane followed by treatnent wt

rAMRIRESHHI oHEHA %Wf-’@nwfalr@gi. M coswRsaidE of fmmula 13 by
irafbAt Wi WRodaiRaRao LKA Tl fdfoRlESoe O

di-tert- butyl € an rumon charcoal
to give conmpounds of fornula 13. 5 Conpounds of
formula 14 were obtained fr%nbcg}rgpgunds of forrmula 13
by treatnment with hydrogen<f e and lithium

hydr oxi de. Scheme 3 y MyX Ph R9 OH i) (ﬁg;(O)CI

NEt 3 Ph R10 | RO /A | g Bul *r’\
Ricte by, R N O o)\gg?\'yor\?\«

11 KIVDS iiyri-Buti Pn’ 1NH3rhm eN Ph~ 0
S U RotA NrCnOQuir(,%&i?}OOO(())] 20 R9 1 Rm@ °

9 10 1
i} KHMDS

i)
SO,N

9 0
>LOJLNH >L /U\NHP h}/\ Naph‘,/\
RO N {CH3)3COC(0)]2 Rg. o

H,0, A~ © PdIC, H, ‘L6 ©
R10 R10 Rm@

14 13 12

[0044] The R9 group shown in scheme 3 can be either alkyl or substituted altkyl. In
the case where R9 is substituted alkyl, the substituent may be unreactive to the
conditions employed in subsequent chemical transformations on remote patts of the
molecule so that the RS group persists into the compounds claimed in the present
invention in a chemically unchanged form. Alternatively, the R9 group may contain
a potentially reactive functional group present in a protected form from which the
functional group may be liberated at an appropriate point during subsequent
chemical transformations. For a more complete description of the utility of
protecting groups see Protecting Groups in Organic Synthesis, 3 Edition, T. W.
Greene and P. G. M. Wuts, Wiley-Interscience.

[0045] The R10 group shown in scheme 3 can be either hydrogen, alkyl, substituted
-20 -
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Wéﬁﬁéﬁ?gq%;}; The R9 group shown

or "substituted al kyl .

transfornmati ons on renote pa

potentially reactive functio

rts of the

nal group pr

| 00 14 13 12

in schenme 3 can be either

In the case wher &CGRER2805/008633
substituted al kyl, the substituent nmay be unreactive

to the conditions enpl oyed i n subsequent chem ca
nol ecul e so
that the RO group persists into the conmpounds cl ai ned
| Akyinge HalegdNt i nvention in a chem cally unchanged
form Alternatively, the RO group may contain 15 a

esent in a

PORASEAS el RFET A SORE ey BoBBuni Ol PG 1 EhBIE cBRNErtEE o the

cﬂtarhﬂuamd&sr aeifsfmulaets wisg cﬁmurﬁ: flviide GO TR Bic8ence of pyridine in

scr @l of the utilit

Aefo S1o8 raiings oS forduie AR dronted

ForrHYlIa ﬁrﬁ@l@ ré&shdB-of ®- n%thmﬁémh)é\ﬁﬁ@é{n%

20 0045} The RlO group s

own In's

Lt %h@ﬁ“c‘:

can e el

roups see
withjcopyigunds of

?’ﬁ eyzed by the

af 4-gdimegthylaminemyiridineeand icromage (ddiagi8® give an internal

PRI Ren Yo hnd 308980, A BBAGHER 5Bhmu  my b

dmower ¢aTtipdunds)e.g. ﬁi&/ﬁ ONMeosr @iﬁﬁp&fndfsq{répél%dléi:déﬁdlﬁ@ to known

ric fluoride in the presence of
ey

yridine in

PEF AT RPN B RRIREASPIIBg Fﬁutf@ '!.'Ethﬁélﬁé"«ﬁli@tlﬁ @chemes 1

Wi C RTIPIRES, AU t8mhia MBSV TIRRRE

N- met hyl norpholine and the reaction cata

830 Gampqynds of

deremyla 36 wererdeiiratecte with tﬂfb:pmabatre agititongive a\mm)ounds of

st lia 7 dookRatioo @il Ree &fiied lhe-s

erature
agjd derivatives,

lpneferalslp 'ﬁﬂ%ﬂﬂﬁom@n@aily@'nnchgﬁsphe‘i’ﬁll @?rpoun awe,e@hgﬁa known

according to known 10 "net ho

or co

prep

SOBRIMNE Priarcempoynst pregerasliby knewn |mefbcd@)nn$th11— and 2.

OGSl

SRR

, obt ai ned.
with

ﬁetraimathyhnoBMﬂdueaaﬂmotaprngpaam o satiponhids bpformmum 18. In the
%@c‘snds of forgul a 17 were coupled with a-am no

8@?% SN0 agid depvaliyg usad !éreamqfrzwremcm gigrivative R11 may

BBIHyeRGE, BI@RY! sils¥ifit %g"é‘éa}l%@d (aﬂ’nhg eéu tﬁggﬁﬁ‘@ul}éne and

conpou or a“conpoun pre

MOwhatehthgdmmben ﬂ‘EZ@-lE!nt&Dd!CId denvatwes is an enantiomerically
enngl‘l? Zoo pﬁeny giycmey denvative I*ese compounds may be conveniently prepared
from 4-hydroxyphenyi glycine for which both enantiomers are commercially
available. Compounds of formula 18 were reacted with trifluoroacetic acid to give
compounds of formula 19 by removal of the fert-butyicarbamate protecting group.
Compounds of formula 19 were treated with diphosgene and diisopropylethyl amine
o give substituted hydantoins of formula 20 in a solvent such as dichloromethane, |
tetrahydrofuran or a mixture of tetrahdrofuran and toluene.

S

cheme 4
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t et ramet hyl ur oni unhexaf | ur or ophosphate to give

WO Jﬂﬁ of.fornula 18. In the case when the_a-am no
aci érlvative used is a phenyl glycine deri vBtTHB2005/008633

R11 may be hydroxy, al koxy, substituted al koxy,

acyl ated am ne, substituted sulfone and 20 phosphate.

In the case when the a-am no acid derivatives is an

enantionerically enriched phenyl glycine derivative

t hese conpounds may be conveniently prepared from

4- hydr oxyphenyl gIM@qu for which both er |oner§ e

commer cj alf| y o avai Lablle. rmon$sg Hnmua18me

f eact®d Wi tif 1 IFuoP’anet| C FAC Ce nd JN\ 9 N o
of 929 by r eEmMal of R@@t but[w;\sa;bama’te s
pr ot ng group. 25 Co B of formula 1% wete R10 Ro®
treated with di phosgene and dii sopropyl et hyl am ne t%
gi ve subs4ituted hydantoins of fgrnula 20 in a solvent
such as dichl oronmet hane, tetrahydrofuran or a m xture
of tetrahdrofuran and toluene. Scheme 4 21 WO CE.COH
2006/ 018188 PCTI EP2005/ 008633 N-'--N O RBN R$ / N~F Nu e
O::TIIRLIO RLO R9 ™M 16 16 CF3C2Hho O
R8- R11 O StR N F S'H NHz BiR 10 \ 8 117 Re—
CFCOH R8 R11 O Cl ClyRBOO H i§%<u AH, S-N /% ©
N/ OHO RLO :;~RSs N, RE, 0 N
reaction conditions forX : otle reactions can vary X
to a certain extentR® R10 R9
18 17
CF3C02
P '
O RB\}N o OYH
m 4
S/“\ﬁ N
0 Ri1
R10 R

20
[0047] The reaction conditions for the above reactions can vary o a certain extent.
[0048] The process for the manufacture of a compound of formula Ji according to
the invention, whereby

a) acompound of formula 17
0

RS
fo
S7 N NH,
H
R10 R9
17

is reacted with a compound of the formula as follows
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0048 ] The process for the manufacture of .a conpound
%(mfﬁ a 11 according to the invention, V\,here%
a corrpound of formula 17 0 R8 S!' N H R10 F&J/ER2p05/008633
s reacted with a conpound of the fornula as follows
22 WD 2006/018188 PCT/ EP2005/ 008633 O H HO TTO- 101
R11 to give a conpound of fornula 18 o R8 Rl11 N OO
SSNN~Ok OH R10 RO 18 5 b) said compound of
formul @ 18 is further reacted with CF3CO2H to give a
conpoufid of fgrmula 19 O R8 RI1 N O H S-N N ?NH2
HO e j<
0
R11

[

w(
a
i

to give a compound of formula 18

0
RB‘?\ R11

/ {\I 0] H O J<
S/KN N A A
H 5 H
R10 R9
18

5 b) said compound of formula 18 is further reacted with CF;CO,H

to give a compound of formula 19

o)
R8 R11

(AN
SN NH,

H (]

R10 Ro

c) said compound of formula 19 is further reacted with diphosgene and
10 diisopropylethy! amine in a solvent selected from dichioromethane,
tetrahydrofuran and a mixture of tetrahydrofuran and toluene

to remove the ferf-butylcarbamate protecting group

o o
cl
C|)L0J<c:1

=

15 fo give a compound of formula |}
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HRIO RO 19 c¢) said conpound of fornula 19 is

\’&Iéﬂo%]ﬁ{sl§sea°t ed with di phosgene and 10

I Tsopropyl ethyl amine in a solvent selected fFPEREP2005/008633
di chl oronet hane, tetrahydrofuran and a m xture of
tetrahydrofuran and toluene to renove the
tert-butyl carbamate protecting group C 0 Cl

Clio-)<ct 15 to give a conpound of fornula Il - 23 WO
2006/ 018188, PCT/ EP2005/ 008633 0 RB N N o ~ N O R11
SPRO RIRB-wierei n RS, , R10 and R15 have the neani ngs

gi ven abové.,f 0049¢
descri bed {egctipns lan
art or can e gedueec
Starting materfal

be made ;-;@
t he exanpl es.~[.8050] The foll owi ng exanpl es shal |

hods to performthe above

~illustrate preferred enbodi nents of the present 10

i nvent nberdin R°ARE RBtarid RENMIRA the nddHidgd §i9e® aBBoe Of
the invention. Exanple 1
(2S,3S)- N (4-Acetyl -thiazoh2-yl)-2-[(R)-4-(4-nmethoxy-p

2%?"%@] %@éﬁ%dr%'ﬁ%mﬁt&ﬁpgﬁné?gog%)'a'eglzworeaﬁﬁons and processes are known

5 .inthe art or can be deduced in analogy from the examples. Starting materials are

10

15

20

commercially available or can be made by methods analogous to those described in
the examples.

[00350] The following examples shall fllustrate preferred embodiments of the present
invention but are not infended to limit the scope of the invention.

Example 1
(25,38)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-methoxy-phenyl)-2, 5~dioxo-imidazolidin-

- 1-yl}]-3-phenyl-butyramide.

O
Fiyp
O

[0051](1) 1-(2-Amino-thiazol-4-yl}-ethanone was prepared using the 3 step

- procedure outlined in steps (1a) to (1c) and then converted into (25,38)-N-(4-acetyl-

thiazol-2-yl)-2-[(R)}-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1 -yi]-3-phenyl-
butyramide according to the procedures outlined in steps (2) to (7).

[0b52] (1a) Suifuryl chloride (97% purity) (18.7 mL, 226 mmol) was added dropwise
over 1 hour to a stirred solution of 2,3-butanedione (97% purity) (20 g, 225 mmol) in

benzene (80 mL) at 60 °C and the mixture left to stir at this temperature ovemnight.
-4 -
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15 [0051] (1) 1-(2- Am no-thiazol -4-yl)-ethanone was

using the 3 step procedure outlined in steps
W? %5‘0%?;"1 g

0 (1c) and then converted into PCT/EP2005/008633
(2S,3S)-N-(4-acetyl -
t hi azol -2-yl)-2-[(R)-4-(4-net hoxy-phenyl)-2,
5-di oxo-imidazolidin-I -yl]-3-phenyl- butyram de
according to the procedures outlined in steps (2) to

f i y T

fl'ﬁg b;%%ﬁh@% @nﬁ%ve@% \}é[';g agnﬂ C}Ré r%ﬁ%ééag\za@. gﬂlrn*iéc%%tvj distilation to
gl\@t’f r¢h|@@~3,<3l-iwtamdxolﬁe ash jmltoanlmilidz nep. (29994 uns £¢) (=1 80hmHg),
mﬁéfﬂ?é% in benzene (80 nL) at 60 C and the

e t to stir at this tenperature overnight.
24 WO 2006/ 018188 PCT/ EP2005/ 008633 The benzene was

enpved in vacuo and the residue was purified by

m%ﬁq]lﬂ@t itgra stredynipdure. ofithipuse? (B8 Hot HH:"emnmilema@hanol (20.9 mL)

M@H%&d‘ ﬂHP%B%gldo?litaggél@g (Jtst |0§|’ igégqnmﬁ)gr%q\&lsg 4 siight

ekothersic achon msulkes. Tinel hixiureatdwstivied (R Gntbish? termmature for 1

AP w5 PSR i el ik B i PreGim AR AR RRR Witheetin other
(Iax>§t UMt teRsofil vidsaslr éﬁe@ﬂ’@érﬁ@ﬁed ﬁﬂ@@rrlﬁéﬂ‘\riﬁclfu% o@fermght to give 1-

rheir eaction m xture was ltered and

@’Eﬂ"b?-t aeohiawirethapong lbtdmhleftldﬁeas a(@x;ohdmié 5 an97%).

solid was air dried then dried under high vacuum

overnight to give 1 10 (2-am no-thiazol -4-yl)-ethanone

[Ppdad e oiﬂ(ﬂé\rsamodhlazml-&ql)mihéﬁdneﬁhmro&ﬂﬁﬁde {5)@@429 1 mmol) was

dSQIvga E v %ﬁﬂﬁéﬂ P, B0 1 0%t O 1Pk RORd dropwise
tPod t
POl Srmanicn HidoRes 1 BL, H05SmHRD. THEGesRing iRfire bes stired

fer douninufgssthan; filtersd a&d washed withhenla watar{BxY, |c:|otdsnmnanoi (3 x 5D

ﬁw.? éﬁﬁ? ﬁei"{b‘hb 16?@9} W%@ h{%«:’\)’ﬁ(ﬁﬁ%‘&%ﬁ déggtfhgpb&l Qé@ir)\(g air through

e reata‘nai atd Byerpiasgicog taigive tRughino tiezdlet-g-etharitie as a pale

| S_'Ifarh‘f% (ﬂ{%@%‘ﬂl 1‘326‘ ! \A/feyl )-ethanone as a pale vyellow

solid (2.6 g, 57% . 20 [0055]
é 2% tert-But oxycar bonyl am no- 3- phenyl -butyric
P61 @B, 39)-¢-fers- Battoxyieamponylanaingyd-phieny-butyrgzacid (1,947 6.93

i r t 0

TGS TG | 7 A AR A GRS e o hetnane o
mtiblatl—1@r°@pv£ymur‘ﬂmormw1w&m@91Slt midcddwa® bddedl Abpwise. The

Xgl ¥va ﬁ The nmi xture was extracted
Audure was Stirred for 1 hour and ice-water was added. The mixture was extracted
with dichloromethane (2 x). The organic extracts were washed with water, brine and
dried (sodium sulfate). Evaporation of the solvents gave crude ((18,23)-1-
fluorocarbonyl-2-phenyl-propyl)-carbamic acid ferf-butyl ester (2.2 g) as a cloudy oil

which was used in the next step.

[0056] Crude ({1S,28)-1-fluorocarbonyl-2-phenyl-propyl)-carbamic acid fert-butyl
ester (2.2 g, = 6.93 mol), 1~(2-amino-thiazol-4-yl)-ethanone (1.0 g , 7.0 mmol), 4-
methyl morpholine (1.56 mL., 14 mmol) and N, N-dimethylaminopyridine (10 mg,

-5 -
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wi th dichl oronethane (2 x). The organic extracts were
W/@?}EF th wat er, brine and 25 dried (sodi um

Su 8?% Evaporatl on of the solvents gave cru8eT/(Ep1005/008633
S, 2S)-1- fluorocarbonyl -2-phenyl - propyl )-carbam c acid
tert-butyl ester (2.2 g) as a cloudy oil which was

used in the next step. [0056] Crude
((1S, 2S)-1-fluorocarbonyl - 2- phenyl - propyl ) - car bam c

aQ'(IBZ @tciPKEM dlsgtﬁv@cﬁﬁw)etbtréﬁyd?roﬂxra {ﬁ&%ﬁ.) "qlll'kdmxtur? was

1-(2-am no-t hi azol anone
Amigremwayed @b gR o@lfﬂléﬁi m!mﬁeﬁLThéasommh)wamdﬂuted with ethyi acetate

et B L RS 5585 hardsSRin.pitRped Su g water and brine. After

t dtwra@j,si:dujm rsaliat(a?,&"ltfﬁﬁon dritevipeatich Yehe S8 n?é"@M@ZS)-‘I 4
u

at 12 5 mnutes. The solution was dil wWith

Z’?ey %(H@%&T?e@h%ﬂﬁrqu-whama@d dern-hutyl gster (2.8 g,
hgg%qg@% SHihindhes %@%,m% ¢hbrine. After drying

(sodi um sul Tate) tration and evaporation of the
sol vents (1S 28) 1-(4 5

RSP S PR oo Beighi) 2 BhSBlhomlesagamic aci

ateyElbth l/eétena(m 8 g, 6.25 mmol) was dlSSOlVEd in dichloromethane (42 mL) in an
'B’ S 2S) - (4Acea th| azol - | car banmpyl ) - 2-phe
?}# f'ﬁ'”ftf BP“E)%FIﬁ Cig £33mLy . Afterc30 mmtﬁe% the reaction

i o TS e
debddre was atirr@t)vrﬁpmus@sfgrttﬂenmewstammaamdﬂwr@ﬂ Wéise solid was
bR SBefiEn ebiS spdm BRaBIRGIE phd sidhiefomstiane. The

fagah layeruias seitatdiesnd ihetfiRBus Té’&%r%é Ext¥ited gnth
Oc?rt iti o‘#gg bet ween aqueous sodi um bi carbonate an

IehicmRB#BRREN d he-gomb !@et@ argapig exteactomere syashad avthderine and dried
S e, g B SRRt G 25 AS) M iy Hthiazol 2-y)-
\dageno-dphenyt-butyramided iSeg| 9% )pas anwisitd Salice) .

Evaporati on of the solvents gave
(2S,3S)-N-(4-acetyl -thiazol-2-yl)-

z[easgne) 3- p@@%) Ry Gty idRiazbi-2-v)-2-Anittho B pReliiframide (1.8 g,
?52@ E k Miowmwaznmm methyepbepahypinediprepared

SRR “% RossditeRs MR £ Aty big o R B heTechnol
@@D@paﬁeﬁvs-ﬁa&muﬁﬁg 608 trimeol r@daednotelaabl It NMVEN-

g%gr%@éﬁy u%%ﬁi‘ug;%éfa%rgrogﬁ!%ghg?%?ggﬁzg, t6r2 1‘(2) %@pﬁ %ngmiimpropylethyl
e T R et
molnin dimeitylfoernamide (5 mL) was added

dropwise. Stirring was continued for 30 minutes at 0 °C. The reaction mixture was
diluted with ethyl acetate and the mixture washed with water and brine. The organic
layer was diluted with an equal volume of dichloromethane, filtered through a pad of
silica gel with a layer of sodium sulfate on the top and then eluted with 1:1 ethy!
acetate / dichloromethane. Evaporation of the solvents gave a white solid which

was triturated with ether / hexane fo give [(R)-[(1S,2S)-1-(4-acetyl-thiazol-2-

-2 -



25 Hydroxybenzotriazole (0.84 g, 6.2 nmmol) in

th'zmyoli‘ﬁ/ gorrmm de (5 rrL) was added dropw se. Stirr

10

15 goll

was conlltl nued for 30 minutes at 0 C. The reacth |‘6%EP2005%08633
m xture was diluted with ethyl acetate and the
m xture washed with water and brine. The organic
| ayer was diluted with an equal vol une of
di chl oronmet hane, filtered through a pad of silica gel

wWitArbarheyipp- pﬁfen?DﬁrloPﬂbérlﬂafrﬁiyﬁ (Qﬂmbﬂﬁ)xg%eﬁﬂ?-nﬁélﬁﬂ] -carbarnic acid

eluted with 1:1 30 acetate / dichl oronet hane
EEtYE eler 63- 1t£h§7§‘64 vents gave a white solid which
was triturated with ether / hexane to give [(R-[(1
S, 2S)-1-(4-acetyl -thiazol-2- -26 WD 2006/018188
HODSERE) 05/ [{BEGIS,2S)-1-(4-Acetyl-thiazol-2-yicarbamoyl)-2-phenyl-

BB R ST batitatd Bohde ter 2.1 6,

S27.‘4".’()mn{ 9% 6fidred in d1chloromethane 50 mL) in an ice~ba Trifluoroacetic
(R) Sééls 25) - 1- 4 Acetyl -t hi azél 2- y)l carbarmyrB phe
mL) was ad ed and the solution was stirred for 1 hour. The reactlon

e aRpS B et AP T U BB dro TR WAThEAG / other. The

imixtlirehivas stiret arrmrc(uﬁly fiok )1 Cinninated aed Behifiltered. The solid was

eritiotie BEVeh odisie SRamHBioATborae ped ishATomathang: cThe
vwgamaayéﬁmg séﬁ&aﬁé&ﬁaﬁcﬁﬁnb%éﬁﬁr& naya%xg%%b%w\ﬁfchzommemane

hexanes | ether. m xture was stirre or ous
die agmkings @rgaammﬁ@ts weretwashizd whe bgoe mdwhi@d](eodlum sulfate).

gﬁf qﬁ oér‘fg(?r}gtg ane. éég%‘rfegg% @gfj'étj@rg{ié@r@%%§ gty@[-]i’ -[(R)-2-amino-2-

t(Heaneafiwsytshdr)eacetplamnel-8phanyhbaiyehileqet §288% pul@eas a white
comi ned organic extracts were washed with brine and

d (sodiumsulfate). Evaporation of the solvents

gave

2S, 3S) - N-(4 acetyl -thiazol -2-yl)-2-[(R) -2-am no- 2-

gmoﬁ%‘[( bxy- @ﬁe?@)l'&// (&d’aewl-ﬂﬁﬁh@l]-zﬁl)rﬂ“r RyR2-arvingr2d-tresthoxy-phenyi)-

- R B PRt 2% 0, Bpichire ST

20

25

30

rmsmnpymthymwne @a:zmu ammm}n&) phiemhydreforan b0 enl)dvdre added

| et h
0 20{uoth &f GohRsdrs (0 Al ot yaimon [h A Mpbge A follene (50 mt) and
asleacl 2fuiran 259 ﬁ%thdvemﬂmﬁuteE%‘m@g? T ﬂ-ﬁnﬁhe w%s %ﬂﬁbb at 0 °C for
in a'm xture of tol uene tetrah ro

Reoninutes apd dilgtad with @@yhacemae 'thmanmtuteuwas mhed w;th water,

}Eﬁé}% aﬁ'ﬂi @ff%c? (S%JI gﬁ%gg‘ &gé tq‘ﬂ 'ttlﬁl;%@yeﬂs dncgnréwatography

oF tredrdssdut Uﬂels‘sillrfaag@)wnthEi‘i/&pIOT/catf/erﬁemﬁanbhﬁ cﬁ@il&:@hﬁﬁhane gave
OB A T o, B 8 e Post e 28 hovo-midazolcin
1-yl}-3-phenyl-butyramide (2.36 g, 92%) as a white solid.

HRMS: Obs. Mass, 493.1538. Calcd. Mass, 493.1540 (M+H).

Example 2
[0061] In & manner similar {o that described in Example 1, the foliowing compounds
were prepared.
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(4-acetyl -thiazol-2-yl)-2-[(R)-4-(4-
6%@?@@ E\LS- di oxo-i m dazol i di n- PCT"EPZ‘%S"OOS“”
1-yl]-3-phenyl -butyram de (2.36 g, 92% as a white
solid. HRMS: Obs. Mass, 493.1538. Cal cd. Mass,
493. 1540 (MtH). Exanple 2 30 [0061] | na nmanner
simlar tothat described in Exanple 1, the follow ng

cgpouptsse %g&égé@@ﬁfrﬁ&om A 2O 2PPRLOLR) Shenyh-2,5-dioxo-

(@Bdwlﬂw-dﬂh@@hynyltwtnmmde yl)-2-[(R) - 4- (4- hydr oxy-
phenyl ) -2, 5-di oxo- im 4
idazolidin-l-yl]-3- yl-butyramide. 0 NOOH S31 N
N~., G-OH H 0 HRVB: . Mas@ 679 1385. Cal cd.
Mass, 479.1384 (M+H). [ozﬁ"
(2S, 35) - N- ( 4- Acetyl-thl Ny@ { Of4- (2- hydr o
Xy- et hoxy)

-yI} 3- phenyl - but yr am
S. OH

phenyl ] -2, 5-di oxo-i m dazgj

de. O O N ONI NH.

(R) -t ent - But oxycar bonyl am no- {4-[2-(tetrahydro-pyra
n- 2- y| RMS: eObex WMagshdifgl 13851 Calod:t MasscsTh. 1984 (+Was
used in place of (R)-tert-butyl oxycarbonyl am no-4

met hyoxyphenyl gl yci ne i n Exanpl e 1d was prepared as

ffobb ( RSt ZZ)y-N-(4-Acetyl+ - - - -
b[ut oﬁl&?ar b(F)‘n I'an)1_ no(- (4-hy M P’oafgl% (F) hydro>éy ethoxy)
sy ﬂ@wwazq@m-'!tyi} &ph@wmhutyravméend C. A J.

Am Chem Soc. 1990, 0112 760-770.) was dissolved in

di met hyl f or mam de [ n an | ce bath. Sodium

hydri de (0.88 g,
ii{O

(R)~fert—Butoxycarbonyiamino—{4—[2-(tetrah_ydro-pyran—2-yIoxy)—ethoxy]—phenyi}-
acetic acid, which was used in place of {R)-tert-butyloxycarbonylamino-4-
methyoxyphenyiglycine in Exampie 1d, was prepared as follows.
(R)-tert-butoxycarbonylamino-(4-hydroxy-phenyl)-acetic acid (2.67 g, 10 mmol)
(Salituro, G.M.; Townsend, C.A. J. Am. Chem. Soc. 1990, 112, 760-770.) was
dissolved in dimethylformamide (70 mL) in an ice bath. Sodium hydride (0.88 g,
60% in mineral oil, 22 mmol) was added in small portions. The mixture was warmed
up to 10 °C for 1 hour. 2-(2-Bromo-ethoxy)-tetrahydropyran (1.7 mol, 11 mmol) in
dimethylformamide (20 mL) was added drop wise. The reaction mixture was stirred
for 24 hours and then diluted with ice-water. The mixture was exiracted with ethyl
acetate. The agqueous layer was cooled in an ice bath and acidified using 1.5 M
aqueous potasium hydrogen sulfate to pH = 2-3. The resulting mixture was
extracted with ethyl acetate (5 x), washed with water (5 x), brine and dried (sodium
suffate). Evaporation of the solvents gave (R)-fert-butoxycarbonylamino-{4-[2-

(tetrahydropyran-2-yloxy)-ethoxyl-phenyl}-acetic acid as a solid white foam (3.24g,
-28 - '

|5"‘|




10

15

20

15 60%in mneral oil, 22 mmol) was added in snall

wdPhbh@s The mixture was warmed up to 10 C

hour. 2-(2-Brono-ethoxy)-tetrahydropyran (1. 7Pﬁ3f1':,l)2'i°f/°08633
nmmol) in dinmethyl formam de (20 nlL) was added drop

Wi se. The reaction m xture was stirred for 24 hours

and then diluted with ice-water. The m xture was
extracted with ethyl acetate. The aqueous |ayer was
gpphed in an ice bath and acidified using 1.5 M 20
aqueous potasi um hydrogen sulfate to pH = 2-3. The

resul HR‘\& nfsudase $230db a G aded wivtaiss 52311646 eliatB. (5

X), washed with water (5 x), brine and dried (sodium

sul fate). Evaporation of the solvents gave

né)tR) t t(ef;3$>)t=lNe(>4yk®e2'tmomidzan24y?az-«ﬂ)%L (2-?1}e.athoxy{ethoxy)~phenyt] 2,5
etra ro ran e 0 pneny acetic acid
&Qx%'@H%FB"%ﬂtlé’}ﬁdé?ﬁ gg’%ygam €28 WD 2006/ 018188

PCT/ EP2005/ 008633  829%) . HRI\/B bs. Mass, 523. 1645,

Cal cd. Mass, 523.434:‘6 (MH—IF3
(2S,3S)- N (4-Acetyl I ago ﬁZ,gyI) (R -4-[4-(2-netho
]

xy- et hoxy) - phenyl ] €2, 1b-

di oxo-i m dazol i di n- $-y|§

0 SO'H

(R)-tert-Butoxycar bon 1 NO- [ 4 ( 2- met hoxy@et hoxy) - phe

nyl]-acetic acid, whichsas used, in place of

%I)?) t ent - but yl oxycar bonyl am no- 4- net hyoxyphenyl gl yci ne
terbRaipiysatpnylarsineré Hamaethiony ethsty)phanyliracetc aais!, which was

FEHREIEE SRR TR TR il e e pavioien
Mnﬁbhﬂxudasmepﬁidd-lﬁ@é:Mar aindel 8s Eé@ﬂﬂﬂbéﬁ %*P th&s)thesis of (R)-

Mass, ? | cd. Mass, 537.1803
tfzﬁ‘&@?xy&)arbony ammo-{4-[2 (tetrahydro—pyran-2—yioxy)—e hoxy -phenyf}-acetic
a(éi’mﬁrf@arhbi(a“zﬁ\cetw -thiazol -2-yl)-2-((R-4-{4-[2-(2-ne

t hoxy- et ho%
et hoﬂﬁmﬁh $}NB396 88 64808 iCddexb | Mdis,- 3371 303 {dhey| -
butyramde. O OHSINN}.., O S NJ

-;ﬁqnw P ide. 0OH N

[0063]d) (28,38)-N-(4-Acetyl-thiazol-2-y1)-2-{(R)-4-{4-[2-(2-methoxy-ethoxy)-
ethoxy]-phenyl}-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide.
' 0

) ﬁ: IfQH
O-LO

\
(R)-tert-Butoxycarbonylamino-{4-{2-(2-methoxy-ethoxy)-ethoxy}-phenyl}-acetic acid,
which was used in place of (R)-terf-butyloxycarbonylamino-4-
methyoxyphenylglycine in Example 1d, was prepared in a similar manner as
described for the synthesis of (R)-ferf-butoxycarbonylamino-{4-[2-(tetrahydro-pyran-
2-yloxy)-ethoxy]-phenyl}-acetic acid in Example 2b.

HRMS: Obs. Mass, 581.2067. Calcd. Mass, 581.2065 (M+H).
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eth phenyl } -acetic acid, which was used

of (R)-tert-butyl oxycarbonyl an no- 4-

met hyoxyphenyl gi yci ne in Exanple 1d, was prepared in a

simlar manner as 20 described for the synthesis of
(R)-tert-butoxycarbonyl am no-(4-[2-(tetrahydro-pyran-

2-yl oxy) - et hoxy] - phenyl }-acetic acid in Exanple 2b.

HRMS: Qbs. Mass, 581.2067. Cal cd. Mass, 581. 2065

(I0PBfle) 29 (ARBOpNEAASIEShRED-ERYODER)AFE2-ethogp4thoxy)-phenyl]-

((J%g,"@%i‘c-’“&'ﬂ‘ldf?ﬁ‘édé’t‘?|‘¥}%‘ﬁrp£“i&yl'99*yf3mi9?{ (R) - 4- [ 4- ( 2- et hox
y- et hoxy) - phenyl ] - 23 5-di oxo-i m dazolid
in-1-yl}-3-phenyl =50t yram dg. ON NOSM™H 5

(R) -tert-But oxycar bgryl anpno ( 2--et hoxy- et hoxy) - phen
yl]-acetic acid, ch_wal wse -'-Be of

(R) -tent-butyl oxycarebong anf noy4- me yoxwgl\wenyl gl yci ne
in Exanple 1 d, was prepared i a simlar\manner as
descri bed for the synt s of (R)- Oﬂ
tert-butoxycarbonyl am

Bt Aot b T boTraibbcnehemiiacetc add, which was

el (e Mo AT % g Mg .

Hy#amnpieclce mas@rppared in a similar manner as described for the synthesis of (R)-

TR T IR A
Jacid in Ex{mp@fzﬂ\l \ ~( N 15 _ _
§,)R : J@%Pﬁﬁ@égf @/{agg[‘é%? 1983, i{lédz.'ﬂgstrsﬁtsh | foag ?Mfmox

[00865] ) (25,38)-N-(4-Acetyl-thiazol-2-yl)-2-{(R)-4-[4-(2-dimethylamino-ethoxy)-
phenyl}-2,5-dioxo-imidazolidin-1-yi}-3-phenyl-butyramide, trifluoro-acetic acid salt.

0 o)
o H JKKF
?j}\ o z::} HO LF
SN <>'0
é:i O \j
N

(R)-terf-Butoxycarbonylamino-{4-(2-dimethylamino-ethoxy)-phenyl]-acetic acid,
which was used in place of (R)-tert-butyloxycarbonylamino-4-
methyoxyphenylglycine in Example 1d, was prepared in a similar manner as
described for the synthesis of (R)-fert-butoxycarbonylamino-{4-(2-diethylamino-
ethoxy)-phenyl}-acetic acid in Example 2g.

HRMS: Obs. Mass, 550.2117, Calcd. Mass, 550.2119 (M+H)

[0066] g) (25,38)-N-(4-Acetyl-thiazol-2-yl)-2-{(R)-4-[4-(2-diethylamino-ethoxy)-
phenyl}-2,5-dioxo-imidazolidin-1-y}-3-phenyl-butyramide, trifluoro-acetic acid salt.
- 30 -



whi ch was used in place of

wa Roslo®dikg but yl oxycar bonyl am no- 4-

10

15

20

net hyoxyphenyl gl yci ne in Exanpl e 1d, was prepafd@r?p0s408633
simlar manner as described for the synthesis of
(R)-tert-butoxycarbonyl am no-[ 4- (2-di et hyl am no-

et hoxy) - phenyl ] -acetic acid in Exanple 2g. 20 HRMS:

Obs. Mass, 550.2117, Calcd. Mass, 550.2119 (M+H)

[ 0066] 9)

o
(25, 35) - N-(4- Acetf - thi azol - 2;y1) - 2- ((R) - 4 4- (2-di eth
yl ani no- et hoxy) - ) OO%'/
i

N N HO
phenyl ] - 2, 5- di oxo-4 mjdazpl i £.1.- - 3- phenyk-Dbut yr ani

de, trifluoro-aceti CWo 2006/ 018188
PCT/ EP2005/ 008633 . 0 HO-F Si F 0O\ N-
(R)-tett-Butoxycarbo

m no- [ 4- (2-di et hy 1 No- et hoxy
) - phenyl ] -acetic aci ich was used i place of
(R) -tent-butyl oxycar bonyl anm no- 4- net hyoxyphenyl gl yci ne

| l(R)—t&wmb@céﬂ)on\ﬁ%ﬁwiﬁ’é«g‘p@%t?ﬂ%ﬁgﬁd&g?’lﬁvgggg&?@ﬁ%%ﬁﬁcid, which

suspensj on of sodi um hydride
i§ MNace offiRidempuhdexsearbnylaminor4-metbyagypbenyiglycine in
i a L\t i - 1.ent
%xt%g)ﬁﬂﬁgpb‘é%%pgéréag%q %%-fé' S0xyphenyl )-acetic acid
(200.0 ng, 0.749 mol) at 0 C. After addition, the

reaction mxture sgllo d.to stir at_ambient

Q707 0., Pushegsionet pedivm hydide 2.8 @@5% Aldraln nanhydrous N
, o gl i Y "y |

3?‘8?@'%"% ) | rr?u_lﬁw d:)fe}ewtaﬁﬁ 4 Hoeraer%fﬁ?“gie&?% E%;'&ﬁﬁgﬁ'?eég? ed

Rutaxysadionanyae-(4bydiozgphenyltacainacit }(20G0 dnged. 78Benmol) at 0 °C.

. [ C,. T
PO e SHPL el B FRANE S BRI Bl sl Graperature or 0
Lm'num@. _momqieribebloﬁﬁq bf ZAMGmoﬁ ,ﬁfﬂiéﬁﬁ}lmﬁg m_tgh@&gi%ﬁde (234
o) 1 n n agueous rocC oric acl a. e
Pl BT o I By fam s aniy. wissdreated wath sodium hydride
EDeiE 1. (AR YRR HohaddedUAR 16 sRELbSYe ihalBitat 0 °C.

~used W thout further purificatio

Ehe reagtivh way sliousbio stislat ambitsistenpeBada for(IWHurs before it was

%@@@5‘%‘% DeREdS by postige into, 1} aguppws hydioghioricagid-pThe
tesmiting- rAixiurdiveasolyophlized dry to give the product (contaminated with
inorganic salts) which was used without further purification (6819.5 mg).

HRMS: Obs. Mass, 578.2430, Calcd. Mass, 578.2432 (M+H).

[0068]h) (2S,35)-N-(4-Acetyi-thiazol-2-yl)-2-[(R)-4-(4-ethoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl}-3-phenyi-butyramide
o}

O H
oo
/SJN\HO N{...,@\O\\‘

(R)-tert-Butoxycarbonylamino-{4-ethoxyphenyl)-acetic acid, which was used in place
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20 i m dazolidin-1-yl]-3-phenyl-butyramide 0O OH SiN

wb-2086/018188s N H O PCT/EP2005/003633

(R) -t ent - But oxycar bonyl am no- (4- et hoxyphenyl ) -
acid, which was used in place -31 WO 20061018188
PCT/ EP2005/ 008633  of
(R) -tent-butyl oxycarbonyl am no- (4- met hoxyphenyl gl yci ne
) in Exanple 1d), was prepared in a manner simlar to
tdf' @R)WUW@@monymlﬁammmxﬁh%ﬂbimd) in Example 1d) was
0X rbonlamno é4[2 tetrahydro- pyran- 2-yl ox
RO PR naG e et dsorBRdipr Bo sy ihesis g tort
[ oogg)&?ﬁoﬂyﬂﬁrﬂ@{ﬂ@-(@a@@dd“ﬁﬁ%\n f%&})@tﬂo&ﬁ“ﬁﬁeny!} acetic acid in
(Ez@ngsp (4-Acetyl -thiazol -2-yl)-2-{(S)-4-[4-(2-di et

oheny IS "BY) Mass, 507,696 falod Mass SHEATH o
de, trifluoro-acetic acid salt. OO -NO O N -
E.HO
’EQ& (@g&]@&%(‘}fﬁ?%@va@lga -“YO2-{$)sf-14{2-girpethylamipo-ethoxy)-
'?J}‘lleﬁ %—ﬁm@&ﬁd%ﬂmq—yg 35Rhe:§’\|d _buE}lramlde glﬂuvc\)é%—acetlc acid salt.

di ox0-i m dazolidin

i sol ated as the m for isoner foIIovvlngtheDIast step
in the preparation descriled n Exanpl e 2f i HRWE: Qos.
Mass, 550. 2118, u hssy-¥50. 2349 (ML%. ! 3

[0070]])
(4-{1-[ (1S, 29)- 1- (E-Ac%tyl-th azot- -yI\Qa\rbarmyI) 2-ph
- phenyl) - phosphom c acid

enyl - propyl ] -2, 5-
NO SINN/ P-0

di oxo-i m dazolidin-4
di ethyl ester. 0 O H
(25,38)-N-(4-Acetyl-thiazol-2-yl)-2-{(S)-4-[4-(2-dimethylamino-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide was isolated as the minor isomer
following the last step in the preparation described in Example 2f.

HRMS: Obs. Mass, 550.2118, Caled. Mass, 550.2119 (M+H).

[00701)) (4-{1-[(18,28)-1-(4-Acetyl-thiazol-2-yicarbamoyl)-2-phenyi-propyl}-2,5-
dioxo-imidazolidin-4-yl}-phenyl)-phosphonic acid diethy! ester.

0
0
N
Ao
s N N P—~0
H 0 O \xh

{#)-fert-Butoxycarbonylamino-{4-phenyl phosphonic acid diethyl ester}-acetic acid,
which was used in place of (R)-N-(fert-butyloxycarbonyl-(4-methoxyphenylglycine) in

‘Example 1d, was prepared as follows.

[0071](1)  To a cold solution of (R)-fert-butoxycarbonylamino-(4-hydroxyphenyi)-

acetic acid benzyl ester (prepared as described in J. Med. Chem. 1991, 34, 956-
-32 .
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was
used in place of (R -N(tert PCT/EP2005/008633
but yl oxycar bonyl - (4- met hoxyphenyl gl ycine) in 20
Exanpl e 1d, was prepared as follows. [0071] (1) To a
cold solution of
(R)-tert-butoxycarbonyl am no- (4- hydr oxyphenyl )- acetic
apbe) (Rehayh.cesheio])iRTdRPATREyl ' | Meska -
Che??\(ul_ggl 34 0l0. B S8 mRaas KaUmiL) whs Mdka v
PRAsIIS G EluRoRsthansselphonamids) (3.089, A8 mimoldanyd

| d N .

g o 1 O34 Ded B aE5ction mogureivas gies a

nfesi) teanperatliredopd® pplest. hwamm@t(vgad)remve:d imarmtalahd the residue
roomtenperature

T B L e ) S e g
r @), dugied and brite el dfsH bierdlodim ?g%t@t %hé"?c?l{?é‘rg; %érsit %énoved in

10% aquequs pot assi um car bonat e wat er an
aYfFudr PBd o Brodust wam paified by chtreatographnt oversilicange! eblited first

art 1 Led by, |
(i B9 fettiithe ORoRES I LS M heh Sy 0% siiyiecsts n
risbiapiee e atfotdieritutory dersameiamied(4 fifl0oMinkéthd R&osififloxy-phenyl)-

ﬁcﬁ'gﬁf%gﬁ?é%?%ﬁrﬁifg%%fn f 1 uor onet hane- sul f onyl o

xy- phenyl )- 10 acetic acid benzyl ester (2.62 g, 96%.
[{8072& To a sol ution of )

tBRT 2 B Rpkisien & yeriiutaxycarbonyiamine-¢ririhanemeth dresstionyloxy-
eIt SBE ot Sy (PR 4 SRipitiBAodtonitiis 110 mL) was
dideledydisthylphosplite. 43 1pl,, 5.50 Ssmoadibwied bpnadeMimorphoiine (691
N-mét | nonphal ine (691 15 plL,  6.30 mol ). The m xture

e Bl P The At rms vloec withiteogen and fotrakis
ttﬁ}bfﬁé]ﬁ)mﬂd%bﬁggc}'bélf@dﬂ%'(ﬁéﬂl Y, 025 mihi, %m%ib!m::\es dﬂlfdgd. The

nol %9 was ad . The reaction mXxture
TeactiohBpdirgtwas heateddol 7’ G overoight trempesaed te roan demperature

B e et e

dereted conialing ethlyl andtal@¢1G0ImY) bhd WaANeawWiBPY 2 Qqueous
brine and dried

| i i.d 2
BT F e TSPt i S 2 T s
s B G RO o
igfﬁch%f%a?"ét@dthﬁhé{ﬁ@@ A@da 7556 ethyl acetate in hexanes to afforded fert-

?g%ﬁEg@Pﬁ?@)ﬁr@g—}[ﬁzg{eﬂ}&%’? ! %ngrﬁgﬁfe%@ﬁf c!e)ti_crz)ar(]:%] %zlzllz_y?ester (2.0

g, 93%).

[0073] To solution of ten‘—butoxycarbony!ahino-[4~(diethoxy—phosphoryl)~phenyl]~
acetic acid benzyl ester (2.0 g, 4.2 mmol) in ethano! (20 mL) was added 10%

palladium on activated carbon (200 mg). The mixture was stirred under an

atmosphere of hydrogen at atmospheric pressure for two days. The reaction
mixture was filtered through a pad of Celite®. The solids were washed with ethanol
and the combined ethanolic filtrate was concentrated in vacuo to afford (+)-tert-
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25 [0073] To sol ution of

wbeniedigisgxycar bonyl am no- [ 4- (di et hoxy- phosphorgéﬁ)/ﬁpszggmo%n

yl]- acetic acid benzyl ester (2.0 g, 4.2 mol

et hanol (20 nmL) was added 10% pal |l adi um on acti vated
carbon (200 ng). The m xture was stirred under an

at nosphere of hydrogen at atnospheric pressure for two
days. The reaction 30 m xture was filtered through a

ﬁadon{]catébhyi_e(!ﬂ%o—{?ﬁbem?phd?prlqmietaa&&hiemyv\éétbr}tfédé?laéﬁlcid (154,
bi e ang).| rate was concentrate
#@gcﬁwgpa or afﬁ’[}%grfs1-é-3éa%mﬁ8§é§§§ (M+H).

PCT/ ERZRO&S:0 0863 Madel 598 11720b anuba mviess| égdél??i% '('g,‘*H)-

phosphoni c acid diethyl ester}-acetic aci
92% . HRMS: (bs. Mass, 388.1516. Cal cd. Mass, 388.1520

gggﬁ%@;‘Rmzw)g\l%%%fﬁ%ﬁ?a%ggg-'yl)%[&-%-d;}/nagtﬁylamino—pheny!)-z,5—

(disx @ iz OHdin < yi]- 34phieaglobut@ramide2- [ 4- (4- di net hyl ani no
- phenyl ) - 2, 5-

di oxo-i ni dazol i di n- 1-yPj - 3- phenyl -butyramde. 0 OH
OSINN\ HOPreparad as desyriHed in Exanpl e

| except that tert-butgkyt fl)%f'a'n -,

di met hyl am no- phenyl )-ge\etl\j ¥-dWa

(R -tert 10 H
but yl oxycar bonyl am no- 4-
HRVS: Obs. Mass, 506. 185
Exanmple 3 (2S,35)-N-(4

Aeepated & aaedriddyh Exag{_pglﬁl eodf 1B BPYnORRAN I fariind-(4-

i oxo-im dazolidin- 15 pentanol c a
dimgtwiaminorphenyl)-azelic peighivas used i plack oO(R)-@-0075]
i ) noic,acid (5.44 g, 54
%ﬁgﬂaﬁaﬁﬁﬁTﬁ@r{;meﬁﬁjﬁ&bﬁeﬁylﬁlwme.
HRMS: HRMS: Obs. Mass, 506.1858. Calcd. Mass, 506.1857 (M+H)

in place of
\ p

pﬂenyl gl yci ne. HRMS:
| cd. Mass, 506.1857 (MtH)

Example 3
(2S,35)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-methoxy-phenyl)-2, 5-dioxo-imidazolidin-
1-yl}-3-phenyl-pentanoic acid (4-acetyl-thiazol-2-yl)-amide.

0

O H

[0075](1)  To a solution of 2-pentenoic acid (5.44 g, 54 mmol) and triethylamine
(6 9, 60 mmol) in anhydrous tetrahydrofuran (120 mL) under nitrogen at -78 °C was
added trimethylacetyl chioride (7.36 mL., 60 mmol). The reaction mixture was stirred
at -78 °C for 10 minutes, 0 °C for 1 hour, then re-cooled to -78 °C. Atthe same time,
in a seperate flask charged with a soluﬁon of (S)-(+)-4-phenyl-2-oxazolidinone (8.86
g, 54 mmol) in anhydrous tetrahydrofuran (130 mi.) under nitrogen at -78 °C was
added dropwise a solution of n-butyl lithium (22 mL, 54 mmol, 2.5 M in hexanes).
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(6 g, 60 nmmol) in anhydrous tetrahydrofuran (120 ni)

WMG&/ofghésr ogen at -78 C was added trinethyl acet

I
chioride (7.36 nL, 60 mol). The reaction m xt BF%’E\%@S’OO%”
stirred 20 at -78 C for 10 mnutes, O C for 1 hour,
then re-cooled to -78 C. At the sane tine, in a
seperate flask charged with a sol ution of
(S)-(+)-4-phenyl -2-oxazolidinone (8.86 g, 54 mmol) in

a‘i"ﬁé’ %i%lﬁe\/@ésae i g:agf ’\f;m'é gﬁg férlétg Pﬂ%n?: %'?—%lﬁ tﬂ:g%&r{a\%g)eerre%twa a cannula

Zlntmthﬂirre(azﬂonﬂaflsdontgmi/mg ﬂl&ggMe_tlj_hmdhguﬂﬂ@sl 78U Wphe re%ctlon
R e L Bt L st
ctonrel wours N Thetrhivtur 6 aks qiienkhag 'Wll‘ﬁcghtt@:‘a?é& &Q&J%mﬁ‘g)mum

anhydride at -78 C. The reaction mxture ss Ir
aEhiprige glution QR mig reanogairaied toaboob alf effie oaginaévalothe under

Stddiced préQiurd & RONGw teTﬁ?lry oﬁr% 0 I@%ﬁgﬁq%ﬁ%@ﬁﬂ%@ was extracted

sat urat ed aquéous anmmoni U
n\h.l)th eﬂmyl@setata(?ed 260 rabputhédnetdantd lalyé&n@é isgbBfdted ddniBined, dried

t t hydr of Th
R sl A oS e Eut retriger s dusestiprowbe Hiavepitue was
Xplﬁﬁ%mb)) chrohatedaphy 6\1&@4%&\ g@%tﬁt@ﬁ%lﬂ{ 84, etﬁ%@ée@t@ { hexanes to

dried qver sodium sulfate and concentrated u

r@ive 8 SpkiekRente-enou)-fwtenveoxarslidipd-ohees dwhite foam (9.9 g,
CP¥og }mtography over silica gel eluted with 2:1 ethyl
acetate | hexanes to 10 give

(S)-3-((E)- pent 2 enoyl) 4- phenyl oxazol i di n-2-one as

5] T
Tpb2k1 2y 7T bdSndhaionof boner (0 bremire iR ETER somplex (12.4
Qg.&ﬂesﬁnmmha dnneﬁﬂau rafdrahi(%@HLR%@ {GE@\H}% < added prhy!
C was added pheny magnesi um chl ori de sol uti on

(MBBgneFHUM ‘@ﬂo@dﬁ?ﬁﬁiutmm(ﬂﬂ 3 mlt, &0r& hyoolo R WM émJetraftydrofuran). The
g%gg*(lbjrt? Iﬁgﬁhge% %%%sl’i‘@é? PE) Hd ‘9(9 {&H Ao, herPh sonR o (é?grt(E)-pent—z-
@Twﬂ)}“@hﬁhﬁmbdazohmg{ﬁ-mb (9 2-90140.4 HiolPin té&aﬁymrbn (00 mL)
Vg% Eégdafur%n (100 m EL was added dropw se via .

c PR YA Snid ¢ Thee reagdion rixiusg was stirgedat-dp °C for 0.5
thdurs,BBH Sit rédiB 'Terﬂbefa@@r@ hEIRBLAL UThe Er‘ﬁfctu?e Q%‘ércﬁ.len-gngd with

m xture was quenched wth 20 saturated aqueous
SATRIShAAURQIS FeMopium chleride solution, (166 mnlemcoaceurated under

of.lkts volu
m@gﬁﬁdebceg% Egedtt r actgfg{se\qthgmgt ﬂf']e RN was B3I §°t§g gvith ethyl acetate
R ). 280 eldr Jawei arghmiy eayanrasa rafeddcoR®ifiidasd aned over sodium
dr i eﬁlee%_l r_sodi upwdﬂ?rzéfate and concentrated under )
FulReANrulehatec e seflucad piRSSR: | The EPsigue was purified by
?gg?gtﬁfedg;ﬂé?@hxgﬁég\sé‘.ﬂ{cgsgél 'eﬁ.ﬁ?@ Withe: Vet Ycbatd s heRhR¥ to give {S)-4-
phenyl-3- ((R)-3-phenyl-pentanoyl) oxazohdm-z-one as a colorless oil which

solidified on standing at room temperature (9.56 g ,73%).

[00771(3)  To a solution of (S)-4-phenyl-3-((R)-3-phenyl-pentanoyl)-oxazolidin-2-
one (8.81 g, 27.2 mmol) in dry tetrahydrofuran (206 mL) under nitrogen at - 78 °C
was added potassium hexamethyldisilazide (45 mL, 40.8 mmol, 0.91 Min -
tetrahydrofuran). 'I_'he reaction mixture was stirred at -78 °C for 1 hour, then a pre-
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25 phenyl - 3- ((R) - 3- phenyl - pent anoyl ) - oxazol i di n- 2- one

wap209s/6iRr | ess oil which solidified on standi BQT&I‘M}GS/OO%%

roomtenperature (9.56 g ,73%. [0077] (3) To

sol ution of

(S)-4-phenyl -3-((R) - 3- phenyl - pent anoyl ) - oxazol i di n- 2-
one (8.81 g, 27.2 nmol) in dry tetrahydrofuran (200
m.) under nitrogen at - 78 C 30 vvas added pot assi um

h t | .
tgtt*?gﬁ é(gir!%t]?iurfgﬂn.@l Eﬂﬁue(oﬁ ngrben%ngs aQndg g'l,]gb d1 mm ol) in
lwaﬁeﬂmfumnr(aﬂﬂ mityain78 °Breas Wed@o@ﬂﬁﬁé OHa&ﬁ&ula The reaction

e SRR & T oS Pt AN Semacesicaaid (7 0, 125 mmol)

nwas hdiled. Teerahesbrompige W2ORafhed 8 35?@; ifr FRetABARAand stirred

d{qo W se VI a, cannul a. The reaction mxture was

ryreduring whieh petiog of §meshiayermehiomategraphy pualysis
lﬁdﬁagadt %‘%ﬁ‘ofmgflan of"@ésu%ﬁdpggglﬁég Oa[ ﬁ}aa:f é)ogng&rﬁ%ﬁ g'hwa}éactlon

war e Cin a water
hixtyre wias Concantiiaded maa isokilef vdilume tHenpdungdrinto water, and

CRUAPIP B BBt B 8 AR ES i b bt osepsratec,

neofhibined \éried ovsiaitidigh %ﬂlfét@ aﬁd%b&ﬁﬁ'ﬁ%ﬁl L’fFFe rdsitff was purified by

poured into water, and extracted eth acet at

(Sremaingraply oversitiva,gelialuted yaths?: mﬁw?emtaaed/ hexanes to give

TRI% (25 951 B0aR EbuaR B Grl PAPRGIA R oo @ white

sydlidc & ugibler plitifieationi byplﬁctp:tdimhbbm attiyih apetate BEKEOE With hexanes

t I ; .
()%lg%gﬁtezgmggft 33 2 VNte RlgHERR 9.;38%hnoy| ) - 4- phenyl - ox
azolidin-2-one as a white solid. Further purification
i% gﬂgm pitation of an ethyl acetate solution with
4)  yile AsaIUtiRE b BB R2SaISh2-wridee 3qiianyl-pentasoy)-4-phenyl-

(g s 9 (BB SRR el digarponatgd 9. 22 mmob in

®tbyl cicetita { PO® mol) wad agded 1 Dmibad&rrd ofi cdrbh(R'¢) whder nitrogen.
ac etate (100

b
D VesEERh Gubentioh ys Wb oks it heken sndeoan siawaatere of hydrogen

- 165 pey ena Pafhappasithd fdﬂ QO%P@ ”"F é’ thi¥re X@%QH?ﬂltéred through a

20

25
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shaken under. an at rmsP ere of rogen
ShPH Pad i calitpsand theitratawas Cmmen’ﬂratedu Fhaaesidnewas purified by

eAEBAr U i o R 2L A BB el i ve
CEHW&)Pb@@fﬂ’@xowephmyhoﬂaz@ﬁhne%i}%@bWI}-B phehyEbifyi]-carbamic

ace [ he anes t
rtebltt\’l Qr %&8%%{%9{ 4o3890PPne- 3- car bonyl ) - 2-
phenyl butyl] carbamc acid tert-butyl ester as a
white foam 90% . 25 [0079](5) To a solution
P07 (B, 285"013 WIS?DIZ06E(ésﬁsﬂ%ﬂﬁb-zeomélrpi‘mnyé{ﬂazolldlne-3~

carbonyl)-2-phenyl-butyl]-carbamic acid fert-butyl ester (4.38 g, 10 mmol} in a
mixture of fetrahydrofuran and water (3:1, 60 mt) at -10 °C was added sequentially
a solution of hydrogen peroxide in water (11 mL, 100 mmol, 30%) and an aqueous
solution (15 mL) of fithium hydroxide monohydrate (1.23 g, 30 mmol). The reaction
mixture was stirred at -10 °C and the progress of the reaction was monitored by thin
layer chromatogr_aphy. After 3 hours, TLC analysis indicated almost complete
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car bonyl ) - 2- phenyl - butyl ] -carbam c acid tert-butyl
wastms/e({d888 g, 10 Mol ) in a mxture of
tetrahydrofuran and water (3:1, 60 nL) at -10 ECRAE2005/008633
added sequentially a solution of hydrogen peroxide in
water (11 mL, 100 mmol, 30% and an aqueous sol ution

(15 nL) of lithium hydroxi de nonohydrate (1.23 g, 30

nmol ). The reaction 30 m xture was stirred at -10 C

awdnsireplion of etmstingf miatial e Sehiraf Vi cHIE Isbaruﬁds@met Wifition (100

| a %r chrgga%%agra After 3 hours, TLC analysis

H%Lr Hied e %’15'( @ Was.congentygled 4o 62 ogiisgriginal volume under
P@’d@%&%é&%ﬁazfem%@%{m 5‘fu?£n § ﬂénr@iﬂ%zﬁecf‘#@

Sat ur at ed aqueous sodi um s |te so
waichigresethanse (2 iDQmLMane:aqmmusr Iayee{dNamsdé;adrétsﬁ atidified to pH =

5 02 Pt BB e o AHESSL BEERIE] b 2T RSt 2 s00m,

10

15

dTbeangmmeﬂawe were Eeéﬁ%tm)ooﬂmﬁe@ﬁi#@ EHéd L¥EEONBR sulfate,
5 h aqueous citric

arate% acidified t 2-
Sieeq S reduges a&s@@wm d@eﬁlym vaeLe e give 22&,33)-2 fer-
3B&dﬁ&arboﬁﬁ@nﬁﬁ&@%ﬁer@ﬂﬂ?ﬁlt%nW&m? 1Y %r\ﬁﬂsfeg{?aﬁﬁ Ep ? e gS%

dried over sodi'um concentra
reduced pressure and dried |n vacuo to give

JOORRRe Y | T it h Sy 05 MayiesOici FlBstpre) (B8 39)-nea-
naa:stg:pt)hmmi Dayi)-2Q(R)haL4- d@ﬁémsﬁeﬁym sk Lintidazolidin-1-yl}-3-
fé%'w\? afi‘?b? a§d>(fl-)a_c:gt3[l-(ﬂp1§aij R—WMIHGWO&B@BWG}%‘S prepared

e st ol ém%—%%éﬁ%gm o35 doe-amino-
f fhigpol-4-yl)-ethanone. _

i d v Db B 20BN, 20959 Bidkanoie 1882 ikt

Qbs. Mass, 507 1701. Cal cd. Mass, 507. 1697 (I\/H—|).

Exanpl e 4
(2S,39)-2-[(R)-4-(4- Met hoxy- -Erample)d 2, 5- di oxo-i ni dazol

J | N -
L(?g)‘?%)%? I F% ﬁf (Eff'lf‘?/]@flhc»{)L éﬁ%rmlbz S-digxo-imidazeliding1-ylj3-phenyl-N-(4-
repignyl-thigzol-26yi)-utyRimide.

0

20

25

[0081] (1) 2-Amino—thiazole~4—carboxy!ic acid ethyf ester (Kumar, R.; Rai, D. eof al.
Heterocyclic Communications 2002, 8, 521-530) (34.44 g, 0.20 mol) and di-fert-butyl
dicarbonate (65.47 g, 0.30 mol) in pyridine (1000 mol) were heated at reflux for 4.5
hours. More di-tert-butyl dicarbonate (65.47 g, 0.3 mol) was added and refluxing
continued for 1.5 hours. The reaction mixture was partitioned between ethyl acetate
and water. The organic phase was washed well with water, dried (magnesium
sulfate) and evaporated. Chromatography of the residue over silica gel using 3:1
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[0081] (1) 2- Am no-thiazol e-4-carboxylic acid ethyl

wesdoedofsigsmar, R, Rai, D. et at. Heterocyclic

10

15

20 dMesoeh

25

30

Conmuni cati ons 2002, 8, 521-530) (34.44 g, 0.2BCHEFj005/008633
and di-tert-butyl dicarbonate (65.47 g, 0.30 nol) in
pyridine (1000 nol) were heated at reflux for 4.5

hours. Mre di-test-butyl dicarbonate (65.47 g, 0.3

nol ) was added and refluxing 25 continued for 1.5

h

e accloe | BRlckaRcMatL e BBk B R ot
weRIboxylihasietedhyl edteres A tamgsulisi (8 35sg) d6z6e) and

evapor at ed. Chronat ography of the residue over silica

gel using 3:1 37 WD 2006/018188 PCT/ EP2005/ 008633

efdog2] get at ghilmdhyeirbase %ﬁtﬂﬁﬁrzﬁ@\(ﬁo 16 g, 0,48 rqol) was added f0 2

2-tert-butoxycar bonyl am no-t hi'azol e- 4- car box

eBliged gelufipn é’g Zéeff-&hlf@@patbqlw@mmogh:aaei@&cprmmnc a:z)i ethy! ester

.agéi??,y?b a@g stI?rre ¥y ﬂe rai;\grgro]fgra% (880 n%L) Dl wies (200 mL).

ded solut
2Themixhue weﬁcmvrlbdrqueam t‘lh*ll Azpleeud hgardeaityici az;xca(nsd) mbL) was

A S5 Bt S A W o bstraycoturan

mfhé HHIRIUIG a8 thé Qﬂ’ut@t«l %tmsvs{@r &
ydrochl oric acid (480 an ofm ﬁnd t glldr\gg%twaosrlf]\edwuth

rﬁ"’%tﬂﬁ* ethepapd dri leétoéarm@htvtam 2-den-butweycarbonylamino-thiazole-4-
t m xture was then diluted with
b8 Wﬁrﬁd‘ ﬁ;r gd&% : .

wat er an e solid was washed with 10
wat er, ether and dried overnight to give

p08a1 (7, SO RBR B R I b Bismheriiarpine-thiazole-t carboxylic acid (14
29 t(EDS?:b mmWNhﬁﬁtHyﬂmdﬁ 6Iﬁ1'e‘3t150i’r%? 4?]@?'7 Lin?sﬁ‘ﬁh)?drofuran was

?ﬂg 0573 nol) and
oSfty fqrr8| hours, at ko frapermatiran Mé?e-Dlméﬂ‘@'thydrmdlafrmnemydrochlonde

S SrIBETR e iacthe (TS FB Y BB and tne
(rﬁuﬁgegay?@smmfam da_lyﬁe rEheartdetdon MExiuRe wad elapbraté@and ethyl
ARt ot ol reaiob AR Hassd WHE 1M AcLEoHs
fﬁyﬁf@tﬁﬂoﬂ@écnﬁ@%ﬁ&ﬂe%&%héd '\bl%&ﬂﬂi‘éﬁed E&ﬁ%g&é‘ L8%ilifn BiEhbonate. [4-

and then washed with saturated aqueous 'so
methyl-carbamoyl)-thiazol- 2—yl]-carbarn|c acid ferf-butyl ester (14 549,

y car

PTG PR o A e it BP0 G Ehoratin.
tar after drying ( rmgne5| um suI fate) and evaporation.
r@ggé] )(54)|1£ s| 120 n of ethyl magnesiumchloride (126 -

4 soluonpf aihy} BRORRSITLSHIPEHS (1o mis Ddagomol, 2 M in
esbipaRbRAar)Was Sifeding cBbkd (6278°€!AHE diPlcl/acdidi bath. A
[Rlutiea i dymethaytmethybaathan oy pinieull-22ylj barbaeib aciidert-butyl ester
2§48 d . bsu b)) if ¥Fihydrofuran (200 mL) was added dropwise over
approximately 5 minutes. The mixture was stirred for 1 hour. The cooling bath was
removed and stirring continued for an additional 2 hours. The mixture was poured
info a mixture of ice and saturated aqueous ammonium chloride solution and then
extracted with ethyl acetate. The organic extracts were combined, washed with

brine, dried over magnesium sulfate and evaporated to give an off white solid which
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(14.5 g, 0.0504 nol) in tetrahydrofuran (200 m-) was

watsesh 31 s W se over approxi mately 5 m nutes. gﬂ'F%%ﬂosmo%ss

m xture was stirred for 1 hour. The cooling ba
removed and stirring continued for an additional 2
hours. The m xture was poured into a mxture of ice
and sat urated agueous ammoni um chl ori de sol uti on and
then 30 extracted with ethyl acetate. The organic

ewhE LTIy CIFORRIcYSh d 8 Orat %bgg;ad%ffbm‘éa g8 %ﬁ:@’&g’y}ﬁhm ethyl

magnesi um sul fate an ive an o
swefaf%d@hloroms@anv@ atfgsi @1mnmmmawe@maac acid ferf-butyl

Rl 001 8o P PR VAR RN P i are £ P

d| ch| oronet hane to afford
ORI 0P RuB A Sek o ool 5.0, 105
(t’ﬁhdlﬂw@é%bﬁ@ﬂded R cﬂ&%ro%béigénmmmga%“@ Triflugroacetic acid

tent-butyl ester S suspen
18R rawa@smHQd dhmlealre Wwa€ stifred fat 06Cdarc ¢15 kowei The cooling

G0y 5, 4505 LS IS o oSt ot

geactiom gixtase Fovdcuol el residle Vel trikirh@id With ether and filtered. The
concentr 0 f the eaction mxture in vacuo. The

RS lssOlefl inp et H'C@{Qﬁ@meﬁ\@mfandts,ﬂt@mtedaaumus sodium
HcarBonate 8186, VESE bfyahi MEP%ISS QE %H Qﬁ@ﬂﬁ% Q@E@ous layer was

and saturated aqueous “so car ona e SO
tashwith dichjeromedhanse phe combined drganlacwaauts wanewashed with

h h
e, BHEATBE Sodlts i o AVRpatocim gl TaRramovblazol4-)-
spndpanmismhé (2.8 gaf8¥vaporated to give

1- (2- am no-t hi azol -4-yl)- propan-1-one (2.3 g, 75%.
15 [0086] (6) In a simlar manner as that described in

| :
E“mdl PO i 2 uirar RephEd ad ol BB BURTIEN, $25 38)2-1R)4-
tﬁox?"pﬁemﬂ'ﬂ*}ZFﬁdmte"mmldm7fﬂ3ﬁmmy|-i\!-(4—proplonyl thiazol-2-

8y S RO A A B U AS 3 ey

HEtFic Aiid anwas&-arﬁ%ﬂafa%mfﬁj fopalbEene 507. 1097
a 0087] In rmnner simlar to that
E&{'@)\S k%% ag# é68,7 pﬁ@d‘ dVpsHi 8T BEHEs  wer e

prepared. 25 a)
(2S, 3S)-N-(4- Acetyl -thiazol -2-yl)-2-[ (R -4-(2, 3-di hydr
0-benzo[ 1, 4] di oxi n-6-yi)- Example5

[0087] In @ manner similar to that described in Example 4, the following compounds
were prepared.

a) 28, 38)-N-(4-Acety!-thnazol—Z—yl)—2—[(R)-4—(2 3- dlhydro—benzoﬁ ,4ldioxin-6-yl)-
2,5-dioxo-~-imidazolidin-1-yi]- -3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.
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2, 5-di oxo-i m dazol i di n-1-y1] - 3- phenyl - N- (4- propi onyl -t

j aeaeyl )-butyramde. 0o No~ NO-~ HO 39

w\%ﬁ g(’g‘%)‘gfg&slss PCT/ EP2005/ 008633 PCT/EP2005/008633
(2R) -tert-Butoxycar bonyl am no- (2, 3-di hydro-benzo[ 1, 4] d
ioxin-6-yl)-acetic acid was prepared according to the
procedure described by Bohne, EEH W eta!., J, Med.
Chem 1980, 23, 405-412. HRMB: Obs. Mass, 535.1645.

R§-Sert Mt Sy camd ’
(et e Ryl iyl OB B o g i was
direpareg| gecgrding to the procedure described by Bohme, E.HW. etal.,, J Med.

WI %642@%02{% -thiazol -2-yl) - butyram de. OOH

(R) - t $IRMBUtOky.C MdeNFE8AE9- b%icﬁi mwr@mwaﬂw

acid, which was used in place 1
(R) tert but yl oxycar bonyl am no- (4 rret hoxyphenyl gl yci ne

gﬂ;ﬁgl ' %ﬁ' & SI f o p{'n%n?q %;#tﬂlo%o-lﬁﬁﬂ}%hdlﬁsl-yi] 3-

mhenxlyN‘é(ﬂﬂlmploam-ﬂmaz{Mfﬂ)-bmtgtamhgdr 0- pyran- 2-yl oxy) - e
- t hoxy] - phenyl ) - acetic aC| d in Exanple 2b. HRMS: (bs.
Mass, 611.2166. Ca cd,P Mass, 611 2170 (MtH). 15

[0089] C)

(2S,39)-2-[(R) -4- (4 xyi)ph d| oxo-i m dazol
idin-1-yQ 3-

phenyl - N- (4- pr opi onyl 5 hlﬁlzol yra\n_de 0 OH
N O

(R)-tert-Butoxycarbonylamino-{4-ethoxyphenyl}-acetic acid, which was used in place
10 - of (R)-terf~butyloxycarbonyiamino—(4—methoxyphenylglycine) in Example 1d, was
prepared in a similar manner as described for the synthesis of (R)-fert-
butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic acid in
Example 2b. _
HRMS: Obs. Mass, 611.2166. Calcd. Mass, 611.2170 (M+H).

15
[0089]c) (28,38)-2-[(R)-4-(4-Hydroxy-phenyi)-2,5-dioxo-imidazolidin-1-yil-3-
phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.
0
o H
\}\J\ o YN
e or
H | B
LR-MS: 493 (M+H).
20 _
[0080]d) - (28,38)-2{(R)-4-[4-(2-Methoxy-ethoxy)-phenyl}-2,5-dioxo-

imidazolidin—1 -yl}—3—phenyl—N—(4-propionyI—thiazol-2—yl)'—butyramide.
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SS-NN... O-OH HO LR M 493 (MH). 20 [0090] d)

W%Z-%é?‘?]n?%%-zgl( IRZjI ;1 I[ 4- ( 2- Met hoxy- et hoxy) - phenyl ] iéT{%i'%ogmo%ss

-yl }-3-phenyl - N- (4- propi onyl -t hi azol -2-yl ) -butyram de.
-40 WO 2006/018188 PCT/ EP2005/008633 O~y NOO N S
ii NN}.,,, \ % O

(R) -t ent - But oxycar bonyl am no- [ 4- ( 2- net hoxy- et hoxy) - phe
nyl]-acetic acid, whigh was used in place of (R)-tent
but yl oxycar bonyl a - 4- met hyoxyphenyl gl ycine in
Exanple 1 d, was ;?r"en%ar N i{?m’lar manner as

d
described for the sy tiESi ; c?%%?)...
it et Rahy Pﬁ-egyran-z-yl 0

t e/ t - but oxycar bonyl an$

xy) - et hoxy] - phenyl ) -acet tt Aci &y i n Exanplen\2b. HRVE:

(bs. Mass, 551.1958. Caficd

[0091] e)

(2S,3S)-2-{(S)-4-[4-(2-Met hoxy-et hoxy) - phenyl]-2,5-dio

X@]‘WBEW&"ben)ﬂemiﬂO-[4-(2~methOXY~eth0xy)-phenyg~atcetic.a_czjd, which was
i )-butyram de

o9 IEPERERY (R BRyR bonymtine rumethbathopyivoine i
(2Za@le 7d (W& prériafed #r FBNMRNMAMIEY dRABYY forthe sfhfhesis of (R)-

X
5 i%}’B‘ﬂ'ﬂ@?‘)"éﬁTHO&‘I}?F‘}ﬂ%{ﬂo[?eﬁ?irawdrmmmmrﬂqﬂgxy){dtﬁlmzy@-lphényl}-acetic
et i OH NOO?-N 911 NNHO HRVE:
38 “k/EsE:séfﬂpg%?'lagz. Cal cd. Mass, 551.1959 (MkH). 15
[ 0092] HRMS: Obs. Mass, 551.1958. Calcd. Mass, 551.1959 (M)
,o-adl O

(2S,39)-2-{(R)-4-[4-(2-Hydroxy-et hoxy)-phenyl ] -
xo-imdazolidin- 1

yiobegi@henyRs\8$ iz RESIR-P-Mh B4 thdsy) Pt 8ic&-imidazolidin-
10 1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide was isolated as a by product

from the synthesis of (28,38)-2-{(R)-4-]4-(2-methoxy-ethoxy)-phenyl}-2,5-dioxo-

imidazolidin—‘l~yl}-3-phenyI-N—(4-propionyl-thiazol-2-yl)—butyramide,

0
H
SJ\N ”\8@0
H X L\o

ss, 551. 1959 (Qd~H) .

HRMS: Obs. Mass, 5561.1692. Calcd. Mass, 551.1959 (M+H).
[009211) (28,3‘8)-2—{(R)-4-[4-(2—Hydroxyfethoxy)-phenyl}—z,--5—di05<o-imid_azolidin-
1-yi}-3-phenyl-N-(4-propionyi-thiazol-2-yf)-butyramide. ‘
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OO/y. N/ NOOH 41 WD 2006/018188

WS bbbR945/ 008633 (R)-tent-B PCT/EP2005/008633

ut oxycar bonyl am no-{4-[ 2-(tetrahyd

ro- pyran- 2-yl oxy) - et hoxy] - phenyl }- acetic acid, which

was used in place of (R)-tert-butyl oxycarbonyl am no- 4-

nmet hyoxyphenyl gl ycine in Exanple Id, was prepared in

Exa)rrpl e 2b. HRVMS: bs. Mass, 537.1804. Cal cd. Mass,

5$R MﬂBu(dw&érbonﬁahﬁW ~(tetrahydro-pyran-2-yloxy)- - -
%}S {w S[ (2-gal\/!9t hoxy- etpl%{o RY _yetxygxet?oxy] phenyl;

aﬁ'fjox‘g rch as used in piace of ( )ten‘—butyloxycarbonylammo%

'{g’ﬂégﬁ‘{@dybﬁe By ERBAING 1 s BRI ekl BRehe 2 Y

am
(R) - ta?’/'R Obs Mass ©37.1804. Calcd. Mass, 537.1803 (M+H).
But oxycar bonyl am no- {4- [ 2- (2- met hoxy- et hoxy) - et hoxy] - p
henyl }-acetic acid, 10 which was used in place of

([90933g) - bu(2g, wywﬂ*pm—wmahw@m@w&ﬁawbw&mez 5-dioxo-

prepar ed m | ar” manner

R BRF T ol B eall HAsrepony iniazo-2 ) butyramide.
(R) - tent - but oxygar Ronyl anmi no-{4-[2- (t et rahydr o- pyran-
2-yl oxy) - et hoxy\=phenyl }-acetic acid in Exanple 2b.
HRVS: Cbs. Mass, 595, 2217. o%ziﬁd Mass, 595.2221
(MFH) . 15 [0094] )N
(2S5,39)-2-{(R-4-[%&
o-i m dazol i di n-
1-yl }-3-phenyl - N-(4- ) I -t hi azol - 2- yloﬁtyram de

O NOON SANI| N

-fﬁ =Phenyl ] - 2, 5- di ox

(R)-tert-Butoxyca rbonylamino-{4~[2-(2—methoxy—ethoXy)—ethoxy]—phenyl}—aceiic acid,
which was used in place of (R)-fert-butyloxycarbonylamino-4-
methyoxyphenylglycine in Example 1d, was prepared in a similar manner as
described for the synthesis of (R)-fert-butoxycarbonylamino-{4-[2-(tetrahydro-pyran-
2-yloxy)-ethoxy}-phenyl}-acetic acid in Example 2b.

HRMS: Obs. Mass, 595.2217. Calcd. Mass, 595.2221 (M+H).

- {0094] h) (2S,3S)—2-{(R)-4-[4-(2-Ethoxy—ethoxy)-pheny!]-2.5-dioxo-imidazo!idin—

1-yl}-3~-phenyl-N-(4-propionyi-thiazol-2-yl)-butyramide.
: o]

/Sﬂ\ﬁ;? :E%g ""Q\o\\\

(R)—ted-.Butoxycarbonylamino-[4—(2—ethoxy-ethoxy)-phenyl]-acetic acid, which was
used in place of (R‘)—teﬂ-butyloxycarbonylamino—4—methyoxyphenyiglycine in
Example 1d, was prepared in a similar manner as described for the synthesis of (R)-
tert—butoxycarbonylamlno-{4—[2—(tetrahydro-pyran~2—yloxy)—ethoxy] phenyl}-acetlc
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t ent - But oxycar bonyl am no- [ 4- (2- et hoxy- et hoxy) phen

(R) -
Wi 200 %ﬁhhi acid, which was 20 used in place of
(R)- u

t ent - but yl oxycar bonyl ani no- 4- met hyoxypheny P& {ERfs/008633
in Exanple 1d, was prepared in a simlar manner as
described for the synthesis of (R)-
tett-butoxycarbonyl am no-{4-[2-(tetrahydro-pyran-2-ylo
Xy) - et hoxy] - phenyl } -acetic 42 WD 2006/ 018188
PGEIdERZ0MMESH33 acid in Exanple 2b. HRMS: Oos
Mass, 565.2120. Cal cd. Mass, 565.2116 (MrH). [0095] i)

(25, 3sHRMEB; R)bsy - Mass 25665, 2400 Caledn dMassh $66)2116dMHH)- 2
, 5-di oxo 5
i m dazol i din-I-yl}-3-phenyl -N-(4-propionyl-thiazol -2-y

| Y00a5] hr ani (25,38)-2H(Rpad44R-Bimethyaainthoséihbxy PpRenyiR2,5-dioxo-

( @‘dﬁéﬁlﬁ'%dfﬂwm%’aw(&rﬁrﬂewpxl -{hiazei-rexihpvtramigectrifiyrro-acetic
yhciahamy!l ] - acetic acid, which was used in place of

(R -tert-butyl oxycar bonyl am no-4 10

met hyoxyphenyl glyci in Exanpl e 1d, was pre@ared in a
simlar manner as escribeg fgr t he synt hes S
(R)-tert-but oxycar bgnyl am no}H‘l (2,d et hyH@m

et hoxy) - phenyl ] - acéti & _ *ﬁL\HRMS Qbs.

Mass, 564.2266, Cal & 15 [ 096]

J()4 {(R) - 2 5-Di oxo-1 -
hi azol -

b, | d lid 4-yl }-ph t hyl
y{ﬁﬁ?}‘éﬁ?%?%&%fﬁﬁ% %lﬁ#@%c{rnmﬁz-@éeékﬁamn@ gtn%ﬁ—?aﬁé”ﬁ]-agatx)c acid,
I wilchlwad lidedi in place bf R )-tert-but{lgx%%arbon lamin

(R -tert- Butoxycarbog@am no- oxyne yI) phospho
n‘n@tfygmp@%lmneeg mpko1d,owas prepared lmblscrhllamaaanner as

0 r bonyl am
SIS it b USSR A i
dahoxy)qdﬂenyﬂ aeticniold BhExample 2g.
HRMS: Obs. Mass, 5§64.2266, Calcd. Mass, 564.2275 {M+H).

1086] j) (44(R)-2,5-Dioxo-1-[(1S,28)-2-phenyl-1-(4-propionyl-thiazol-2-
ylcarbamoy!)-propyl]-imidazolidin-4-yf}-phenoxymethyl)-phosphonic acid dimethyl
ester.

~H
Y N O YN
i
\._ i
Pwr?
e
/
(R)—tert—Butoxycarbony!amino-{4-phenoxymethyl)—phbsphonic acid dimethyl ester}-
acetic acid, which was used in place of (R)-fert-butyloxycarbonylamino-4-
methoxyp’heny!glycine in Example 1, was prepared as described in example 8h.

HRMS: Obs. Mass, 615.1670. Calcd. Mass, 615.1673 (M+H).
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HRMVS: Qbs. Mass, 615.1670. Cal cd. Mass, 615.1673
wovido/01848 WO 2006/ 018188 PCT/ EP2005/ 008633 | k

(2S, 3S)- N (4-i sobutyryl -thiazol -2-yl)-2-{(R)- Q?i)EE’Q‘)“ﬁ%""sﬁi”?'

et hoxy- et hoxy) -

phenyl ] -2, 5-di oxo-i m dazol i din-1-yi}-3-phenyl - butyram

de. 0 ON NI' O~ NN.," O HOS5

(R) -t ent - But oxycar bonyl am no- [ 4- ( 2- net hoxy- et hoxy) - phe

nyl ] - aceti c acid, which was wused in place of

b ! 4- h h |
(Qm&i ill%lgx g(r dgg% ag&?ﬁﬁz@g‘{ﬂh};{g&?ﬂé%égﬂégmlc:;;ethoxy)
Nl fj?%;@?g? el B PRRVRS: py r an- 2- y1 o

Xy) - et hoxy] - phenyh} - aget i c acid in Exanple 2b. 16
1098] 1-(2-Am no- zol - b) %’ nmet hyl - propan- 1| - one,

whi ch was used in pl of
1- (2-am no-thi azol - 4 yH) - e ha @_ e
prepared in a simlarS mafNne de or the

synthesis 1-(2-am no-thidzo
Exanmple 4. HRMS: bs. @
565.2116 (M+H). 15 [099

4- but yryl -t hi I yl R)-4-(4-meth
O@—tﬁﬁ)&%)}y@lrggnylfa%no ~[4- (2I r%é?hoxy—ethgxy) -p (enzfl]—ace(atlc ggd which was
dl.lé@éﬁn' M@éﬂﬂ&%ﬁ bl:i))f&)lyc%rmﬁmﬂunB—i—HeQHﬁoq&phenyiaycme in

1E>(€ﬁnm b was prepbred-in B sitilee trianhepas describedofof thedjrtilesis of (R)-

ce. of
BB oo PR ipP TR - BxiacR-Wloxy)-ethssyl-pheny-acetic
IM@CDBTEﬂample?Ql;sl m | ar manner as described for the
synthesi s 1-(2-am no-thiazol -4-yl)-propan-1-one in
Exanpl e 4.

[098] 1-(2-Amino-thiazol-4-yl)-2-methyl-propan-1-one, which was used in place of

1-(2-amino-thiazol-4-yl)-ethanone in Example 1¢, was prepared in a similar manner

as described for the synthesis 1 ~(2-amino-thiazol-4-yi)-propan-1-one in Example 4.
HRMS: Obs. Mass, 565.2116. Calcd. Mass, 565.2116 (M+H).

24- yJ) propan-Iione in
65.2116. Cal cd®Mass,

[099] I (28,38)-N-(4“IsobutyryI—thiazol-z-yl)-zm[(R)-4-(4-methoxy-phenyl)—2,5~
__ diox@imidazolidin-1 -ylj-3-phenyl-butyramide.

O

1-(2-Amino-thiazol-4-yl)-2-methyl-propan-1-one, which was used in place of 1-(2~ 

amino-thiazol-4-yl}-ethanone in Example 1c, was prepared in a similar manner as -

described for the synthesis 1-(2-amino-thiazol-4-yl)-propan-t-one in Example 4.
HRMS: Obs. Mass, 521.1852. Calcd. Mass, 521.1853 (M+H).
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woMihl;

HRMVS: Qbs. Mass, 521.1852. Cal cd. Mass, 521. 1853
% V\D 2006/ 018188 PCT/ EP2005/ 008633 1002}] nz
(2S, 383 {(S) - 4-[ 4- (2- Di met hyl ani no- et hoxy) - pRERALEL05/008633
, 5- dIOXO-
i i dazol i di n-1-yl } - 3- phenyl - N- (4- propi onyl -t hi azol - 2-y
| )-butyram de, trifluoro-acetic acid. 0 0 N O OMNWN
HOYF NNOF HON 5 (25,35)-2-{(9)-4-[4-(2-D
mat hyl am no- et hoxy) - phenyt] - 2, 5- di oxo-i m dazolidin-1|-y
- 3- phenyl - N- (4- pr opi onyl -t hi azol - 2- yl)-butyram de
Dp];mp at e(éSa%S)t-M(SI)I-W (Immyla‘rmhb@mmgr)lﬁwény t5-dioxo-

(%ﬂﬁa%\ﬂsd i A ggﬁyl-@gft S;ﬁ%g{glgg Stﬂn@ghgx E%tfrm%%ggl tpl/ggoro—acetlc

[846.1] n)
(2S,39)-2-{2,5-Di ox0-4-[4-(2-piperidin-1-yl- ethoxy)-ph
O

enyl ] -
i m dazol i di n-1-yl'F33- phenyl N-14 prop| onyI -t i agol -2-y
| )-butyramde. O A IQQf«NH ;1) A

sol ution of
(R -N(tert-butyl ox?carﬂ)on -h XyRhenyl gI yci ne)
R AN di et hyl %gam de (35
um hydri de (60% stispention in

(1 15 g, 3.74 mmol)
m) was treated with §
m neral oil) (470 rrg 4797 mmot) at 0 C. After 10
d
TR iR ooty ‘”nSaeﬁ‘écfw%%gﬁy&é°m&%upemzondun- 1-y1}-3-
t I
ﬁi;g y nggg?rabi@gr %cgmﬁgd?g or |e\(ljwé%l?%létgd as}h%gmnor 1somer
"7‘"8 E@Fﬁ in e@demfagm ded@ibedgn Eka&?plm‘.ﬁnl)
ATTer (oRinst I s hsd Bl 299 £ Tl %33'30%%4 M d('i\X—!-l-'l\l. N

[0101]n) (28,38)-2-{2,5-Dioxo-4-[4-(2-piperidin-1 -yi-ethoxy)-phenyl}-
-imidazolidi_n-1-yl}-S-pheny!—N-(4-propionyl-thiazol-—2-yl)-butyramide.

0
Ov-H
CN T \\[:‘20
57 N N- Q
H o) e
O

[0102](1) - A solution of (R)-N-(fert-butyloxycarbonyi-(4-hydroxyphenylglycine) (1
g, 3.74 mmol) in dry N, N-dimethylformamide {35 ml) was treated with sodium
hydride (60% suspention in mineral oif) (470 mg, 11.97 mmol) at 0 °C. After 10
minutes the reaction mixture was warmed fo room temperature stirred for an
additional 10 minutes at that temperature and then treated with 1-(2-

-chlorbethy!)piperidine hydrochioride (720 mg, 2.93 mmol) and potassium iodide
(310 mg, 1.87 mmol). After stirring for 15 minutes, additional of dry N, N-

, dimethy!formamide (50 mL) was added and and the resulting slurry was allowed to

stir for 27.5 hours. The reaction mixture was then partitioned between ethyl acetate
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Wf)%d&/oﬁbﬁg sl urry was allowed to stir for 27.5

10

15

20

30

di met hyl f ormam de (50 nL) was added and and the

hour
The reaction mxture was then partitioned bet V\g%}‘mmoosmossss

ethyl acetate - 45 WD 2006/018188 PCT/ EP2005/ 008633
and water and the aqueous |ayer adjusted to pH =7

with 1 N aqueous hydrochloric acid. The aqueous | ayer
was then lyophilized to give a solid residue that was

terchridnthe
S AL 1 o

& aqUeppa fayer wasdhan fvaphiized tafgiuaaisoirthdue that was

S By EbEATELNEefupR 305 fered IR sl vers Mghed ni
If?tfafydmfclr%rc(%) @bddhe comiirent filratesuseehtitieditalovd crude (R)-tert-

0l
oI B4 P AR Rl prethoxyryinyiaeetc pridetiba) which
was phehithinedesly withdet firhéf B ?gﬁm . 96 mml) was

di ssol ved in tetrahydrofuran and
(2S, 3S) - 2- am no- 3- phenyl - N- (4- propi onyl -t hi azoI 2- yI)

d d. @s d
S
(a@eheangzﬂ EADmog, m‘o@@ himGB extds_\,dnsﬁtwm t@lrdﬁ‘ydrofuran (30 mL) and

S GBI A ru e sRBio Wb iR i raroicec@E0 mg, 0.78

nanpR (plepated r sﬂﬁé mqﬂ]
@ﬁ@igt t but O%ng%rgiéf Igrﬁ)aral‘g] 18[4 aél per f[j Ph d qull&
Ny ammyrqpy!iz?eetrwmcb@mmﬁe hygrocmbrﬂé (ﬁﬁﬁln):g V&894 mmol) at

QST ergatfich TR A o MG wapblo 5o tempiature. Afer

etRringdot 3.5 hours addztlonai (R)-ten‘-butogycarbonylam{no-[4 S -plﬁel'ldln- vk
i et hoxy ny

B KRR A e 20 i 5B 85 mongh whs addaddd ths raastion mixture,
Aﬁactﬁuﬁhgﬁb%éw bﬁdﬁbﬁﬁl‘éﬂ Bﬂﬂdmf@ﬁﬂ ahuﬁ@ﬁbl :lfdogr'éi of (R)-fert-

carbo

Edlrre ['am nQ) pr op ]Set
QPV@B“QWﬁ%PIpﬁrMm -tayblethoxid-phenyPasstia &¢id 4300 mg, =0.82

TR WEBTROBHAG oo Rtaln i 20ha wi Sdvonel T e

@rgamydammpmpymsetﬁyzcgﬂaodﬁﬁfdes ﬁ?’dz@&h@ﬁﬁé@@ mg, 4.72 mmol). After
ﬁﬁce% acﬂ_g(g cuo and the resul ti n& resid
%t fig 25 tP %’H 't"@gfpﬁﬁﬂﬁd@!ﬁ&"m dihoug ng@llxt@l{ajwea partitioned

- bétvdlendthl bt AL fHeE rt]lgé‘ﬁ lﬁér?rl]?rge fqd@%fr%rfewé\g% M sulfate,

di chl or onet hane cont al ni
c{qrp,entr@ | ipgacpongrive resyling Besidue purified by chromato raphy over

Shan el et Gt SELBATEN it S g g

dichidrareethahetcphtaising fron® 10108, Rethasold égtﬂgs %gd.)-zd Phenyl-1-(4-

(120 1w, . 24%. HRVE: (bs. Nhss, 678 33
Fﬁyég@pgg%@iﬁylmgmoyi)-propyicarbamoyl]-[4 -(2-pipsfidin-1-yl-ethoxy)-

phenyll-methyl}-carbamic acid fert-butyl ester was obtained as a white solid (120 mg,
24%).

HRMS: Obs. Mass, 678.3323. Calcd. Mass, 678.3320 (M+H).

[0104}(3)  {(R)-[(15,28)-2-Phenyi-1 -(4-propiony!-t\hiazol—2—ylcarbamoyl)-
propylcarbamoyi}-{4-(2-piperidin-1 -yl-ethoxy)-phenyl]-methyl}-carbamic acid tert-
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20

30 [0104] (3)

W Rosloisiss 2S) - 2- Phenyl - 1- (4- pr opi onyl - t hi azol -

anoyl ) - propyl carbanmoyl]-[4-(2-piperidin-1 %C}ijféﬁ%&mos“’s
-yl - et hoxy) - phenyl ] -nethyl }-carbam c acid terf- 46 WO
2006/ 018188 PCT/ EP2005/ 008633 butyl ester (110 ng O.

16 mmol) was dissolved in a 30% v/v solution of
trifluoroacetic acid in dichloronmethane (5 m-) at O

Cbutyd eetergt 10 mgn@. TeahimblPwhS Wiss RS in'£30% VAP sBltibl bE
tween et hyl acetate and saturated

tit
mﬁﬁlggﬁéaéegig%qfﬂ\nﬁggw@mmng@ mh)oai 0 “theAlguatistag for 1.5 hours the

| paeRstiowatindsts
sol i diosod1 um gféggéébrg%bar{ég beftﬁlggéq%ig ayeﬁﬂdmgé'ﬁ%bezﬂ gaueous
esedigm bigathanate selugjon. a76be aqae()ﬁs)ayeThQS@djﬂintE@&) pH = 8 by the

0 sdr er..sodi um su| f at e,

R HbA or 340 SoliBR fiarbendlc, B@%aauw%‘av@r Wrsdgain extracted with

(eifiyBSyetaid (?R)j Zhermmﬁed 6rgfa2nc layers was dried gve sodiym sulfate,
acetyl am no} ?1 P i\i

dj | -eth h
p@ﬁee“ ik ?Rff/ Fﬁ?’&g)ﬁ?] yegyg ?0 Qb’@t%fﬂdm(%,%%{ﬁl?}bﬁ-zammee&-[ftt—(Z-

{%E%@?ﬁ%ﬁ] )éﬁ%ﬁﬁ%ﬁ&%%ééﬂ!ﬁﬁﬁﬁo}%—ph&hﬁ% (@ Bropidnyl-thiazol-2-yi)-

(%@tﬂ\mwtosm; wasaised dmenddiateRy ang evithduhfurthigt pedifuaion:
pneny
acetyl am no} - 3- phenyl - N- (4propi onyl -t hi azol -2-yl)-buty

r[aﬁoap(%eﬂxdtﬁ(zm‘G&))Z%-z-éhﬁﬁ@szﬁd(zLﬁi feﬁ@lﬁaihyldétﬁwlzladhenyl]—

am ne

RSB gl PHRBIA G Brogienitbizbl kbl anide e 46 pumo) was
?’A%?‘?%W*&?%Pﬂ‘”%}mﬁﬁ?ﬂ 5 thof ek Ton el yiBiine (142 .

mMO& mge O.8lamnnl) andeas d:tar@(brremuiae&rmﬂda mﬁoluhon of diphosgene

%t rgdlt '02@1%9 ﬁ qggﬁeggg@? N aEotaran ?@n@gg; Osgd|Td'|ﬂ reaction mixture
smdé stireed forl J0emiralitanahd mséﬁnﬁahs@ bbﬂmé’é%?@l‘ﬁgl %&é?ate and water.

eﬁlﬁldue wa]éygurl fied by chromatography over
, ek b Lives separpiedaed ﬁtledan@rsnémrrgsmtate,rﬂltered and

Skt o TRTTL IR L) ok over i
fehded fustomittoethybadedaie and theangraxises ehaéd hemalisiio@iv&hane

%ﬁgﬁ%p %rC&% 95}0 gp,((‘bgﬁh%mg( jﬁrjacqpﬁpgg} 8f thgi ipclated produghfrom

lonsniet
w c;ﬂ&gﬁ ham&)té\gmdrré)@e%‘, ¥ hexaes ghvé L%gw?ﬁ@@fo““{“ (2~
AT I U T -(VidkEolidins-yi-Bomery}-N-(4-propionyl-thiazol-2-

gg%&ﬁ)ah%dé%s[a“wﬁge Q/Qﬁcptgé ﬁ'@ ﬁ.fy/l) et hoxy) - phenyl ] - 2, 5-

i i daHRMEE Ols. yMps8-G0R59 1. NCART. ORaeB Y04, D688 ali+2) Y |

. 25

) - but yram de.

[0106]0) (28,38)-2—{4—[4-(2-Morpholin—4—yi-ethoxy)—phenyl]-z,s-dioxo-
imidazolidin-1 —yl}-3-phenyl-N-(4~_propionyl-.thiazol—z—yl)-butyramide.
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-47 WD 2006/ 018188 PCT/ EP2005/008633 O OH IN'" O

W(?éédgl l,\l21 HON O 10107](1) A solution of
ORI ¢ - but yl oxycar bonyl - ( 4- hydr oxypheny| JiGFR78§5/008633

10

15

20

25

(1 g, 3.74 mmol) in dry NN-di et hyl formam de (70 nlL)
was treated with sodium hydride (60% suspention in
mneral oil) (470 ng, 11.97 mmol) at 0 C. After 10 5
m nutes the reaction mxture was warmed to room
tenperature stirrned for an additional 10 mnutes at
that tenperature then treated with N-(2-
chl or oet hyl ) nor phol i yr@g_ rlde (720 mg, 2.93
: 61

nmol ) and pot assi u 37 mmol ). The
enperature

reacti on m xture was$s t
for 27.5 hours and them paltitg oned bet n et hyl
acetate and water. The eols 10 | ayer wasNadj usted
to pH=7 with 1 N aquegws hydrochloric ac@;@The

aqueous |layer was then |yophilized to give solid

r th t rahydrof uran, an

ABYOEREY " e hrT ST OER I B Frhon e Mesp Briemmtotycine) (1

(%ﬁ;;agnﬂmmm doniimdimethyifdrimahfge CRORRY WA ®ehtb8 with sodium
Rie (B0 sepution impinaraied [(447q G Siomimel) at 0 °C. After 10

I ACRRERY e i ARy oy o
@d}imoeﬁt 1%mlbutp§at Maﬂtyemperaﬁur[eélar(&trmrtmmbd with-Ml(2et ho
iorgﬁﬁgﬁ\lr%olplitﬁ g@dﬁﬁcfﬁorg%ﬂ%@% )Eié mmo Iasnséioglatytggsdj#l jodide
461 nw, fﬁ}:ﬁm mbmlhé T@é&l@jnﬁﬂéif(gurrg Wa;b;@cgrgeg: ér\’ﬂl Amb [Q‘Hbé’r%ture for
g%&g’szgnq@g neg| tp%\wggn pinyl apslate and water The aqueous
Gé%?é?Wd%yécﬂﬂétEB)tB ¥|7] w@w Tg%ﬁp@ﬂ?ﬁh@hgﬁl%%d The aqueous layer

hydr ochl or'i de (
M@édhf-’@ I*VCIﬂhidtZ@déow abblidhssidue thhbwhy swapandi@j frolefahydrofuran

5.5 h
SBERRER fhe ol weiuptiet iR e BivaeBiToB kg ang thassembined
ﬁhmeéammntltalt‘al T PRI Cradd (RClertMRodafBoMEmiRRf-BTnorpholin-

qu ? ﬂ concentrated in vacuo.
-yi~e o Xy)-phenylj-acetic acid which was used immediately without further

purification.

2
)
1

[0108](2) (R)-terf—butoxycarbonylamino—[4—(2—m0rp_hoiinA-yl-ethoxy)—phenyl]-
acetic acid (~2.93 mmol) was dissolved in tetrahydrofuran (60 ml) and (28,35)-2-
amino-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide (500 mg, 1.58 mmol)
(prepared as described in example 4) was added followed by 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (600 mg, 3.12 mmol) at
0 °C. The reaction mixture was allowed to slowly warm to room temperature. After
stirring for 5.5 hours thc_-;-‘ reaction mixture was partitibned between ethyl acetate and
brine, the organic extract was dried over sodium sulfate and concentrated in vacuo.
The resulting residue purified by chromatography over silica gel eluted first with
ethyl acetate and then gradient eluted with dichioromethane containing from 0 to

10% methanol. {(R)-{4-(2-Morpholin-4-yi-ethoxy)-phenyli-{(1S,25)-2-phenyl-1-(4-
_ - 48 -



25 The resulting residue purified by chromatography
Vb ild'ca gel eluted first with ethyl acetate and
(Slraéél ent eluted with dichioronet hane cont BFHER05/008633
fromO to 10% net hanol .
{(R) -[4-(2-Morpholin-4-yl -ethoxy)-phenyl]-[(1S, 25)-2-p
henyl - 1- (4- 48 WO 2006/ 018188 PCT/ EP2005/ 008633
propi onyl -t hi azol - 2-yl car banoyl ) - propyl car banoyl ] - met h

mkl}c{ﬁé&i)gﬁﬁigﬁ?%% é&atrl% 2@3’5)’%@%%0%%?@1}385%%% ggld ~tert-buty}

Cebled wama:mmsaa wdiite Mokt (145 1na109%)( 3)

fS( E)S) [ é%ﬁgr“@p ﬁngss %6, 31efé‘oégl)cdprﬂfa§:’-: b8bGh13 ().

propi onyl -t hi azol - 2-yl car banoyl ) - propyl car banoy(] - nmeth
5 [i carbamc acid-tert-butyl ester (0.19 mmol) was
d

1091(Bd | HRa-14d2sMormphatin-devl-ethaxy)-phenyllHd Sazféfewhenyl 1-{4-
PRS2 I el B o

_ B_estae(im etrhyniol)aeat dissolaad rrsaGO\‘/aWstoaﬁmmf&nﬂmbtiﬂétic acid in
ARl T b B0 6 Aloa SeiTR Tor 2 BbPTe e sagtign mixiure was

bp &t bﬁ@@b@twéréte |
Wlpt ator hXJ twd ate@?%%‘%iﬁte%ﬁ@éat&%g?cﬁggb%?lg%ﬁ@ﬁfn;i;!/icarbonate

0 erlution.c dheasiuesss laver wasfasiusied fa pdre8 byrtte addition of solid sodium

(DB T Bkt fyhPydle BBl ifsiod witnyathu apsigls 2. The
t _k,ziln]ad organic layers was dried over sodlun? sutjl;‘]ate fi Ilterezad and ck?ncentrated in
et yl.am.no ropi on i azo

s B B B A 6 Dt mar Aol ey thoy)-phenyl)

fwdmamumanafgh@ﬂymm-dreﬂlaﬁﬂditﬂoazﬁ Q'ﬂrg-butylz?mlde Yihich was used

(2S, 39)
15 paﬁ'gﬂgqi:]ateiy and wztbout further punf catlon

acetyl am no) - 3- phenyl - N- (4- propi onyl -t hi azol - 2-yi ) - but

yram de (=0.19 nmol) was dissolved in tetrahydrofuran

([DG1 61(4) t haCruen28, wﬁZQ(R)SDEﬁWQQHHZLmWMIlﬁlﬁ9~é?choxy) -phenyl]-
i)% n%?}_:g% %% w%_stransferre via cannu

crRRE SRRGY s gRinRy-higgoly-y!) dyityrgmige (0. ﬁﬁdﬂmo!) was

i dlsécﬁﬁécﬁﬁﬁ’!éh@h?&@i‘ur%ﬁfﬁ rﬁde thht &n@amga Sluﬁﬁﬁr%tp&@fhyiamme (160 pL,

mxture_ was stirred m nut es an
20 ok ing; Bfdammealiars “@Hgﬂnswada\ﬂa cantduladber soluitye of diphosgene

P | 65 'rﬁ%f{) %ﬁn‘%ﬁﬁﬁﬁ%&%@vgﬁé}ﬁ @%drHEng:BS&dT‘ﬂE reaction mixture

nm slmreed/vﬁm' mmuﬁutw aha tmhf PTGt OSSRBEWeRIPEthyl Adctatedfld water.
r adi enlt el ut ed - 100% et hyl acetate in

BN gYBhWas §8P§'Eaé%ﬂ ed Briedover odiHe syiates lillaredand

nfoﬁean@étkeweintdazw | apar

cllved wih ety | T o SLE Vg e Dfabby $5br sica gel
25 @@d@ﬂéalum)wbt f 1Q0Roctoy [acetate irbexavist éndihe ispkabmaterial

e GBRAEY freparsfive hin e etypratansphy yeingifcoe cluted with

ethyl acetate. Precipitation of the isolated product from dichioromethane with an

excess of hexanes gave (23,38)—2-{4—[4-(2—morpholin—4~yl-et_hoxy)—phenyl]~2,5—

dioxo-imidazolidin-1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide as an off
30 white solid (32 mg, 29%).

HRMS: Obs. Mass, 606.2384. Calcd. Mass, 606.2381 (M+H).
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di oxo-i m dazol i di n-1-yl }-3-phenyl - N-(4-propionyl -thiaz
utyram de as an off 30 white solid (32 ,
5“"%@% Cbs. Mass, 606.2384. Calcd. Mass, $CGBRy00sss3

.49 WD 2006/018188 PCT/ EP2005/ 008633 [0111]p)

(28 38) 3- (3-Fl uoro-pheny!)-2-{(R)-4-[4(2-nmet hoxy- et ho

xy) - phenyl ] - 2,

5- di oxo-im dazolidin-1-yl}-N(4-propionyl-thiazol-2-yl

)-butyramide. 0O ON N O~ SCH NS5

(28 3S) - 2-t ent - But oxycar bonyl am no- 3- (4-fl uor o- phenyl)
BAIPL  aci2$.30)3 i diaerodnhianyl)a2-ER)i4-r(2raathery-athdtyd-phenyl]-

| ?gg é‘g?b ?‘n@ga%?h% It oYy AL BRIRp- ez Brdkbrtyraaideanc c

acid as describedyindgxanple 3. HRVE: Obs. Mass,
569. 1866. Cal cd. kﬁj@ 569. 1865 (I\/H-I—I) 10 [0112] q)

(2S,39)-2-[ (R -4-(4- Nhoxd henyl ) - 2, 5- di oxo
-i m dazol i di n- @
- but yram de

1-yi]-3-phenyl - N-(4- Non -THi az
. NOQ N 110, SCJ—IN~ e [0113]

(R) -t ent - But oxycar bonyl 4- met hoxy- 3- méthyl - pheny
| )-acetic acid was pafed as described in Exanple
8g. 15 HRVS: (bs. Mass, 543.1672. Cal cd. Mass,

5(4!3 B,BVZ-tQMBH}oxyE:Q Ia‘rbnno-3 4-fluoro-phen I-but ric acd
nH{S% 414 Lﬂﬂozq]%’ ( HiL hoxpn) y) 3{ i wasg)repared in
& St g}am faﬁ he synt eS|s of 3S) 2 fe butoxycar onylamlno—3 -phenyl-

h | - 2- but d
oo b BRI 2012 PV

Obs. Mass, 569.1866. Calcd. Mass, 569.1865 (M+H).
[0112]q) (28,38)-2-(R)-4-(4-Methoxy-3-methyl-phenyl)-2,5-dioxo-imidazolidin-

1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.
0

0
\

[0113] (R)—tert~ButoS(ycarbonylamino—(4—methoxy—3—methyl—phenyl)—acetic acid was
prepared as described in Example 8g.

HRMS: Obs. Mass, 543.1672. Calcd. Mass, 543.1672 (M+H).

[0114] 1) (28,35)-2-{(S)-4-[4-(2-Hydroxy-ethoxy)-phenyl}-2 5-dioxo-imidazolidin-
1-y1}-3-phenyi-N-(4-propionyl-thiazol-2-yi)-butyramide.
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SA, NNHOOH Prepared in a simlar way as

wo3ehesrss- { (R - 4-[4- (2- hydroxy- et hoxy) - phenyl ]

10

15

d| oxo-1 m dazol i di n- 1-yl } - 3- phenyl - N- (4- pr opi onWT’FWGB§’008633
-2-yl)-butyram de (Exanple 5f) except that

(S)-4- hydr oxyphenyl gl yci ne was used in place of (R -4

5 hydroxyphenyl gl yci ne. HRVS: Cbs. Mss, 537.1802.

Cal cd. Mass, 537.1803 (M+H). [01151 s)

(2S, 39) - 2- ((R) 2, 5; Di gxo-4-phenyl -i m dazolidin-1-yi)-3

- phenyl - N- (4- prop| I-th| azol -2-yl)-butyramde. O N

OH ONN.. epa? Has described in

Exanmpl e 4 except tha t nt 4 bu cacg bonyl am no-
H™a Of

phenyl gl yci ne was uses :
(R) -tert-butyl oxycarbonylam no- 46
nmet hyoxyphenyl gl yci ne. I : (bs. Mass, 477. 0595.

Cal cd. Mass, 477.1591 (MtEyY. 15 [0116] t)

(2S, 3S) - 2- [4 (4- Di net hyl am no- phenyl ) - 2, 5- di oxo-i m daz

oPeraﬁeQera Birgilar way as (28, 38)-2—{(R)-4—[4—(2-hydroxynethoxyé)~phenyi]~2 5
pBi% hﬁa(zé Q [.-thi - but yram de
Nfﬁ Sf K‘?—%pheqxi%; %Iproplo yl-th1azo!~2—yl)—butyram|de (Example
5f) except that (S)-4—hydroxyphenylglycme was used in place of (R)-4-
hydroxyphenyiglycine.
HRMS: Obs. Mass, 537.1802. Calcd. Mass, 537.1803 (M+H).

[0115]s) (25,38)-2~((R)-2,5-Dioxo-4-phenyl-imidazolidin-1 -yl)-3-phenyl-N-(4-
propionyl-thiazol-2-yl)-butyramide.
0
8]

H
O
0

Prepared as described in Example 4 except that (R)-tert-butyloxycarbonylamino-
phenylglycine was used in place of (R)-fert-butyloxycarbonylamino-4-
methyoxyphenylglycine. ,

HRMS: Obs. Mass, 477.1595. Calcd. Mass, 477.1591 (M+H).

[0116]1) (28,35)- 2-[4-(4-Dimethylamino-phenyl)-2,5-dioxo-imidazolidin-1 1-yi]-3-

phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.
0

/ N

BN Nm\”/
N \
H o
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WD 2006/ 018188 PCT/ EP2005/ 008633 Prepared as

woos6ddibaeg I n Exanpl e 4 except that PCT/EP2005/008633

t ent - but oxycar bonyl am no- ( 4-

di met hyl am no- phenyl)-acetic acid was used in place of
(R -tert

but yl oxycar bonyl am no- 4- net hyoxyphenyl gl yci ne.  HRMS:
Obs. Mass, 520.2015. Calcd. Mass, 520.2013 (MtH). 5

[ Bisbatedihs described in Example 4 t -
( 2ﬂsebss) S LA (4 Nbr phal TR 4 STceph Ihat fert-buioxycarbonylamino~(4-
Z@me(yny{aqur}q phenyl)-acetic acid was used 1n place of (R)-tert-

e e e R

exceptHRMS: Obst mmmm@nnﬁm NRtaed; 5202013 (M+H).
nor phol i n-4-yl - phenyl )-acetic acid was used in pl ace

of (R -tert-
lyot y‘r%;wcar(bemé)ﬁ{/ﬂl[@g? MGFFBBMPMPBE@W!}Z& ¥CdiBRo-imidazolidin-1-yl]-3-

tert-Butoxycarbo

'Wﬂﬁlﬂ%ﬂﬁwqh%cylé{hutyramdﬁ was prepared in a
S|mlar way as that described in Exanple 9, step 1,
except that 4-norpholin-4-yl-benzal dehyde was used in
pl ace of 4-thionethy benzal @aehyide.

4- Mor phol i n-4-yi - ben pr, req,~a.§ 15
follows: [0118] A rrixtg
2- (4-i odo- phenyl )-[ 1, ]dlwxol aneh (9 \3./477 mol ) ,

18- crown-6 ether (1. 02 Oy 385 rmol)
tris(di benzyli deneacet oe)di pal | adi um(0)- chl orof orm
adduct (36.35 ng, 0.0348 hmol)

ik el B b i
ﬁ@orphotﬂggrﬁhﬂhpnyumcettc lasicowg s iged ggpigse of §R)-ter&ar gon.
Fh SRR o RL SRR oBiciee B Hhg T Farbonviamino-t4-

(n&ﬁﬁheumg-yl:phéaw)mht dcitt wals Pprépﬁré@m’é’ ‘sﬁ’ﬁ'!ﬁr@@a}( §s mét described

rred at roomtenperature for 2 hours,

Lt _was
I EXEMRIE0 RSP 3. EXPSRbhRLA Toombol- vehenasidohyde was used in place

e T R T
Bfﬁi'@kvsextract ed with ethyl acetate (50 mL). The

conmbi ned organic extracts were dried over sodium
sulfate, filtered and concentrated to a residue (1.06

{01187 Aenixasbtf - WeibdeLphdrydd 1BfdioxolaRe (960 mg, 3.477 mmol), 18-
crown-6 ether (1.021 g, 3.85 mmol), fris(dibenzylideneacetone)dipalladium(0)-
chloroform adduct (36.35 mg, 0.0348 mmol), rac-2,2'-bis(diphenylphosphino)-1-1'-
binaphthyl (65.54 mg, 0.104 mmol) and sodium-t-butoxide (447.9 mg, 4.52 mmol)
were thoroughly degassed with argon. To this mixture under argon was added an
argon degassed solution of freshly distilled morpholine (324.6 mg, 3.651 mmol) in
dry tetrahydrofuran (8 mL). It was stirred at room temperature for 2 hours, and then
heated to reflux for 2 hours. The mixture was cooled to room temperature, taken
into ethyi acetate (50 ml.) and washed with water (3 x 50 mL) and back exiracted
with ethyi acetate (50 mL). The combined organic extracts were dried over sodium
sulfate, filtered and concentrated to a residue (1.06 g). The residue was purified by
- 52 -



WO 2006/ 018188 PCT/ EP2005/ 008633 chr omat ogr aphy over
| deactivated silica gel colum gradient
ngzﬁdgﬁ{kﬁ 5% steps fromO to 25 % ethyl acet ate/FRr005/008633
hexanes. 4-(4-[1, 3] D oxol an-2-yl - phenyl )- norpholine
eluted fromthe colum with 20 to 25 %ethyl acetate
i n hexanes. Upon concentration
4- (4-[ 1, 3] di oxol an-2-yl - phenyl ) - nor phol i ne was

ehtcth Ve ' ) iefoa of ;

m xt u?gég?ﬁjﬁ 4-J 1‘?8{%' ﬁgag?é\cgﬁgtdﬁs%‘%e%éjﬁ@u&noé gﬂa(]ﬁ?%ee'”ted n

peosteps, from g3 25thyliacetatelimhekaries. r-J4-iG3|Dinedand-yl-phenyl)-

' ed us.. by chlori ¢ acid.

i Bndfhe IR0 ORI WA 2, aibiabefie T Réxdnes. Upon

honrentiEdion4-64-1103 Biuxoldron- e ROrPhSlnBRPaOdHIARTRS i

&gﬁ]p%lfgi %r ::,gg was ](s:ionti nuegp?ofﬁgﬂhodﬁ gt a%li)tent as a tan solid
5 aPdre’)The sol ution was then poured into ethyl

acetate (50 nL) and washed wi th saturated aqueous

sodi um bi carbonate (2 x 50 nL) and extracted with

AP Agwidurecof 42(4-14 (Bdiokolafiky epimdniyijeshorptgding (690 mg, 2.933

i i | fat filt d d

FEAGIE It Ml 18 b B S 8a iR 4 G oS e hediiriRg @augaus
drachiofib aik iyt : . ;
g, oy Ro (s Sl Bt Ham EBerailS foMitbur. To this

562..2120.

10 %‘gsé'%waé-a%ﬂ%% Aropspd MEST andbelinian was sanfingee fign 2 hoyss at
DS lemppratiyey The solion Yoy hep Rewsd g et apsipte 459 mL) and
washrd With satwated q&qbumu@ soditfm @lic%d}iheﬁb I(B%Ohlﬂl_)-bna @xtracted with
%ﬁfﬁeﬁ%gi@ggﬁr@%l ‘gﬁ? hgﬁ%w%aﬁicegx%%pcis &e% dried over sodium

o o : ¥l . 1

. %ﬁ%&% o ??%FZrztl_ﬁtéd e g4 nﬁ‘ﬁﬁ‘iéllﬁl—@% Qer‘(@a'?dé’riﬁ}é as atan
Wy, s o Hy?% )no_-4- nmet hyoxyphenyi gl yci ne.
ter t - B yoRs. head %@F%%ﬁﬁ?@. Mass, 5622119, (+H).

hydr oxy- pi peridin-1-y aceti'c acrd
prepared in way simlar to that 25 described in

B 20RN S 2R ke la PR Piberiainit-f prenyile S dioxo-

imidazolidin-1-y1}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide. .
0
0. H
\\}/w\ 0 YN : :
v e U g
H | 3

Prepared as described in Example 4 except that tert-butoxycarbonylamino-[4-(4-
hydroxy-piperidin-1-yl)-phenyi]-acetic acid was used in place of (R)-tert-
butyloxycarbonylamino-4—methyoxyphenylg!ycine. fert-Butoxycarbonylamino-{4-(4-
| hydroxy-piperidin—1—yl)-phenyl]-acetic acid was prepared in way similar to that -
25 described in Example 5u except that piperidin-4-o! was used in place of morpholine.
HRMS: Obs. Mass, 576.2275. Calcd. Mass, 576.2275 (M+H).

20
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HRVB: Obs. Mass, 576.2275. Cal cd. Mass, 576.2275

[0121] w) PCT/EP2005/008633
(2S,3S)-2-(4-{4-[(2- Met hoxy- et hyl ) -nmet hyl - am no] - pheny
l'}-2, 5-di oxo-

i m dazolidin-1-yl)-3-phenyl -N(4-propionyl-thiazol -2-y
|)-butyramide. Oy N NOI 0O SAL NO N O Prepared as
dEstilgd i 2E88)RL(E@-14-[exsrAhoknathy)- -amino}- -dioxo-
font . buhﬁxyca] gogl(a‘r% r{ng{ T )?’1 5y!) methyl ammo].phenyl}—z,S dioxo
P HERInTY)-SRbeRV Al eploBN jaz0k 208k bidyesridenas

used in place of (R -tert-

but yl oxycar bonyl am 4- et hyoxyphenyl gl yci ne,

tert - But oxycar bonyl am no-{4-[@2-
nyl

nmet hoxy- et hyl ) - net hyl# afhi ndf - phe eti;a-qcid was
prepared in a simlar N (il 'lxdd)n
Exanpl e 5u except that (2Hnmetlhoxy: et hyT) - netfyl - ani ne

was used in place of e. 10 HRVS: (Obs. Mass,
564.2279. Cal cd. Mass, 275 (MrH) [0122] Xx)

(2S, 3S) - N-(4- Cycl opropanecar bonyl -t hi azol -2-yl)-2-{(R)
-Prphiréd asmiesbabed ptmhemiplererid . ino-{4-{(2-
5-di 0x0- i i dazal i di n- | ﬁl Y- 3- phdéﬁﬁt-t%’atb;}"?°§%°%%b.°"33(1“”° e
cpetpoxy-efhxHuethyl-aminol-phenyl}-reetimacid was usesidn ipleck 6f(R)-fert-

: ngsj chloride,

oA B i e Y R R T e efbofgamino 4102
maﬂwwatgylmethyi-aminz]—pgenyl];-ﬁcetic act:itri] was)preﬂaredl i? a simtiiar way as

car m no- [4- ( 2- met hoxy- et hoxy) - phenyl ] - ace
AR S BiRi 51 hCep et (- MM e thcarmine was used
us ethddofagsholihe ( R) - t ent - but yl oxycar bonyl am no- 4-
met hyox%&{:%en I glyci ne. 20 HRVG: (Obs. Mass, 563. 1955.
Cal cd. RS %@Xaﬁgséﬁﬁm&mp, CacdHays, 564.2275 (M+H)
(2S, 3S)-2-{4-[4-(2- Met hoxy- et hoxy) - phenyl ] -2, 5- di oxo-i

Tof328' 9 (25.35)-N-(4-Cyclopropanecarbonyl-thiazol-2-yl)-2-{(R)-4-[4-(2-

methpxy—ethoxy)—phenyi]—z,5~dioxo—imidazolidin—1-yl}-3-phenyi~butyramide.

15

20

0
0o H
/ N O N
E,m PG
N
H 0 -
, O
Prepared as described in Example 4 except that cyclopropyl magnesium chloride
was used in place of ethyl magnesium chioride in step 4 and (R)-tert-
butoxyc':arbonylamino—[4-(2-meth0xy—ethoxy)—phenyl]-ac:etic acid (prepared as
described in example 2¢) was used in place of (R)-fert-butyloxycarbonylamino-4-
methyoxyphenylglycine.
HRMS: Obs. Mass, 563.1955. Calcd. Mass, 563.1959 (M+H).

[0123]y) (28,38)—2-—{4-[4-(2—Methoxy—ethoxy)-pheny!]-2,5-d ioxo-imidazolidin-1-
yi}-3-methyl-pentanoic acid (4-propionyl-thiazol-2-yl)-amide.
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yl }-3- et hyl - pentanoi c acid

wWd206008198Y! -t hi azol -2-yl)-am de. 54 WD 2006/ 018188

PCT/ EP2005/ 008633 O ON ~ N O SN N O H 0 Preharedros/o0sess
as described in Exanple 4 except that (2S,3S)-2-tert-

but oxycar bonyl am no- 3- net hyl - pent anoi ¢ aci d was used

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

but oxycar bonyl am no- 3- phenyl -butyric acid and

(R) -tent-but oxycarponyl am no-[4-(2 5 '
nmet hoxy- et hoxy) - ph ) -aceti c acid (prepared as
descri bed in Exanpl e s','éd in place of

(R) -tent-butyl oxycar o:raml a noi’4- @ yphenyl gl yci ne
. d. Q 503. 1959
(MrH) . [0124] 2)

HRVS: Qbs. Mass, 58
(2S, 3R) - 3- Benzyl oxy- 2-{(R) {4- *4- (2 nmet hoxy- ebhoxy) - phe
nyl]-2,5- 10

s AR il B SR8 )
Pbumarmg}gﬁmmnms@méthwpénmlc&add weRaiedih Place of (28,38)-2-tert-

ﬁ B%ﬁ’r?&ﬁ’[fl\”ﬁ %%Wﬁgvfws@mi IR (Rster-butoxycarbomyflamino-[4-(2-
(’(J1 ?tﬁ%%}ﬁg&{-@%%@?&?ﬂ%ﬁ%%ﬁ a% cfé}%f\égqgm ItEXampie 2¢) was
nHERd 1) PRCE ST YR -fenkity wafﬁbonylamimb-@pnem&bﬁfbmwg!ycme
descri peeuSh gBea ks, 305, 1487 Y28 MdbeP5855 025 qu+h).

(R -tent
but yl oxycar bonyl am no- 4- net hyoxyphenyl gl yci ne.  HRMS:

ggﬁ @%1 '3033803 cd. Mass, 581.2065 (M+H).
r?ﬂyzf 6 28:3R)-3-Benzyloxy-2-{(R}-4-[4-(2-methoxy-ethoxy)-phenyl}-2,5-
ORRAEAIN B MRSy Hikalad Y |2

[ (R) -4-(4- et hoxy-phen
\“}j'\ o O5-N
2 ee G Y
HJ?( o) —

@j ﬁ
Prepared as described in Example 4 except that (285,3R)-3-benzyloxy-2-tert-
butoxyearbonylamino-butyric acid was used in place of (28,38)-2-fert-
butoxycarbonylamino»3—phenyl-butyric acid and (R)-ferf-butoxycarbonylamino~[4-(2-
methoxy-ethoxy)-phenyll-acetic acid (prepared as described in Example 2c) was

used in place of (R)-tert—butyloxycarbonylami-no-4—methyoxyphenylglycine.
HRMS: Obs. Mass, 581.2063 Calcd, Mass, 581.2065 (M+H).

Example 6
[0125](25,38)-N-[4-(2- -Methoxy-acetyl)-thiazol-2-yl]-2- [(R)—4 -(4-methoxy-phenyl)-

- 2,5-dioxo-imidazolidin-1-yl}- -3-phenyl-butyramide,
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2, 5-di oxo-im dazolidin-1-yl]-3-phenyl -butyram de. 55

wWO08601£x18188 PCT/ EP2005/ 008633 -0 0 OH O §l?%llEll\>|2(}(}5,’008633

/ 0 IT, HO [0126](1) .To a solution of

[ 4- (met hoxy- et hyl - car banoyl ) -t hi azol - 2-yl ]-carbam c
acid-tent-butyl ester (17.0 g, 59.2 mmol) (prepared as
described in exanple 4a-4c) in acetonitrile (250 nl)
wer e added pot assi um carbonate (40.8 g, 295.2 nmol)
and 5 4-di net hyl ammopyrgdine (1.4 g, 11.5 mmmol)
followed by di-tent-b | dicarbonate (27.1 g, 124.2
mmol ) at room tenperatu AdbeP sEﬁrrino for 12
hours, the reaction fﬂ [ t r..eI ite and
the solvent was renpved $Mdg m & cPude
product was purified by chrg
gradient eluted with 30%
hexane to give

[ 4- (et hoxy- net hyl - car banoyl ) -t hi azol -2-yl]- 10

HP$26}4) banicasoludionaf{4-futiHoxeshethy!-datBarhogh)-tBigd%el-2-yil-carbamic

i T | j f Lithi
SR CFL01 2Pl oy < mgivgmie sto
- -M M
e ) 8 055 v
i#&ﬁfﬁﬂ%ﬁ&oﬁﬁﬂ (et 65 4 &rmred) fellgwed by tbfe7sbatyl dicarbonate
BEY yeﬁgg% nﬁn@?g }'E/af Fbo‘?ﬁ terhBeratdrd’ Akr TSRt 12 hours, the reaction

[4-(
seasigtengd fhrobighoelite2and fhelicivelt avdeaeipved ividbethclithy fihe crude

EROFIeh e e B ghrRTie el Uer Sicsap!csadignt eluted with 30% up
&U0% éthyt déetble iNtRexalienth ¢ive M@(ﬁéﬁt&;&-ﬁgtﬁo\fﬁﬁa%m?}m-thiazoi-2-yi]-

i,nutes then quenched with saturated aqueous sodi
%&WF@C’&%@HM@SW} R0ct QyBB%Qé@Ig.e, washed with
brine and dried over sodium 20 sulfate. The crude
product was purified by chromatography over silica gel

@& doun eq!umtm bf b6 piissprapPramidey {1328 gt 824 1iMimol) in
a - -pblS-tert -
s el nim (1ot chilor fo 278 &Chuas addesk deqpvipe, methy

ntdth ethtegl : ' ' f
R N I B 0
8. pinge. medvirayas siaed I8brig hfond Strhinates. - [4-Meth@xy-methyl-

carbamoyl)-thiazol-2-yi}-bis-(carbamic acid-fert-butyl ester) (6.0 g, 15.5 mmol) in
anhydrous tetrahydrofuran (20 ml) was added dropwise to the anion at-78°C. The
mixiure was stirred for 30 minutes then quenched with saturated aqueous sodium
-bicarbonate, extracted with ethy! acetate, washed with brine and dried over sodium
sulfate. The crude product was purified by chromatography over silica gel gradient

_eluted with 10% up to 30% ethyl acetate in hexanes. 3~(2-Bis-teri-

butoxycarbonylamino-thiazol-4-yl)-2-methoxy-3-oxo-propionic acid methyl ester was
obtained as a white foam (1.54 g, 23%).

[0128](3)  To a solution of 3-(2-bis-fert-butoxycarbonylamino-thiazol-4-yi)-2-

- methoxy-3-oxo-propionic acid methyl ester (1.54 g, 3.6 mmol) in dichloromethane

(15 mL) was added trifluoroacetic acid (7.2 mL} at 0 °C. The reaction was warmed
- 56 - |
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nmet hoxy- 3- oxo- propi onic acid nethyl ester (1.54 g, 3.6

wiBbgrodsigsdi chl oromet hane (15 i) was added

trifluoroacetic acid (7.2 nL) at 0 C. The reacCEfr}s/008633
warnmed - 56 WD 2006/018188 PCT/ EP2005/ 008633 to
roomtenperature and stirred for 4 hours. The sol vent

was renoved under vacuum and the residue was

partitioned between ethyl acetate and saturated

atpiems tengeatuis ami btirad for 4THRUIradTRB WY Was"\%&oved under
Q%ract ed th eth acetate and the conbi ned

pilih Snihs Tegidhb s B pnarkbelieenaiy astate sodisatrated
s Qhﬁ@élﬂs s&hﬁﬁﬁb‘r&ﬁmﬁi’&? V‘@ge Eg?ﬁ%fsdlaggr ¥ %&rgp ted with ethyl acefate

- am no-t hi azol 0X0-
a@pg the: cafpbinas extr@;;ts mre Wasbeﬂ)wl’digmr&7%d/dﬁédibver sodium sulfate.

{
s T8 Sgniehl wES Ry R B raming thiagalct W shaxy-3-oxo-
aprcnbmmd: layid reettel e6®6 asnah orB(a'éO'ﬁ‘@' 97%Yield).
tetrahydrofuran (25 m) was added M “10 aqueous

sodi um hydroxide (4.0 mM, 4.0 mml) at room

t pIRe f
PR, o DI U S BB 4M2 Mg S8 propionic
n@ﬁjﬂ yuetby! @d@éﬁ G&rmgt 88 memt)tm mmgsir@mmdzhﬂ ﬁll)4\£)a§acéded 1M
m xture was then cool e
SeithsRatleityol08ue (ERTH, 30 Braiti rabne ismberabay e mixiure

bwaastuwadafam Rbersstheppsicntowp ext
ace B? F'Hae‘f conbi ned organl c g)!\{ra %?@%@'Eﬁr?é% F]33 mL, 33.2 |

FRddhe seadipgy wamyaesed do 480G far 80 rifinates. The

?FF‘?E?%“’S“”&“FS e Ebplefta B o BRI A0 B wetad paueous
oglium bicarbanate. tmng%femsy::n)wé’s Bmétct?g gnﬂi btﬂs*pét% tée, the
@m‘@%‘}é@ Phqafrﬁé %gﬂgatgsvgﬁ K ﬂ%]wg%gn%p@e gnd dned ove? magnesium
(@ffaﬁfség/ﬁhec, bmdip?hdlugtz \gla\s Eum“ ?d by [chromatograp ohy %ver smce eq[?! eluted
wli g 5et€ o’:;g%/? tei/hexanes |tq>| give W(2- aaurmrﬂngmlmjrw-r?ameﬂmxy-
-4-yl)-2-nmeth
R oo n e 0 PBpYUBES ol “mes,
507.2887 (MrH). 25 Exanple 7 0131]
ioizé(ﬂ?s)g S) lr@a[rﬁgi)mélr s()lmliar z% Hgscn e%elpizegc[a%née O'lll (()2)(SI r:1,8()3 l\y -[4-(2-

| |matﬂaprceiyt)=tﬂllaib]-2%d]32‘ﬁml¢ @Uﬁ'&éﬂi’d)@ﬂﬂ)ﬁmw)t 25388k &irffidSzolidin-1-

f%-XIY ? acid nethyl ester.
yil-3-phenyl-butyramide was prepared from 1-(2-amino-thiazol-4-yl)-2-methoxy-

B ethanone.

25

HRMS: Obs. Mass, 507.2888. Calcd. Mass, 507.2887 (M+H),
Example 7 |

[0131]2-{(2S,38)-2-[(R)-4-(2,3-D ihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-
imidazolidin-1—yl]—&phenyl-butyrylamino}-thiazoie-4-carboxylic acid methyl ester.

- 57 -



10

15

20

25

WD 2006/ 018188 PCT/ EP2005/008633 \ 0 0 O NO- NO"

w@zbbs%ﬂws /O X11! [0132] (1)

Am no- t hi azol e- 4- car boxylic acid ethyl esterP¢HEPYps/008633
(prepared as described in Exanple 4) in nmethanol (400
m-) was cooled in an ice bath and to it was added 25
% sodi um et hoxi de over 0.5 hours. The ice bath was
renoved 5 after 0.5 hours. A small anount of isoluble
material was renoved by filtration and to the yellow
sol uti on was added e urat ed aqueous anm)nl um chl ori de

and the reaction m xt cgn at ed ermve
excess net hanol. The a@ o pH=9.0
wi th saturated aqueouss f @nd
extracted wwth 1:1 ether tetr drofuran (3 x 200
nmL.). The conbi ned organi tracts were 10 washed with
wat er. The organi ¢ sol ut was dried over sodium
sulfate and concentrated to give a pate yellow solid

[Hi3eh( 9t RtAmiorthiszokdd sartmxyls adidathgastens g)'ltbmpared as
filtered on,a 5.5

°| | g]e\d/\?ﬂéa(ﬁﬁﬁgg 9%!'1\%5{2&}%???@ 51[.\) was cooled in an ice bath andtoit

@ 8 Eddedi2s wed I t
Qg ggﬁa pal'gz qalzrgvvﬁ@tggﬁpg dv%gefaoﬁ%%f]é 'E\‘ﬂe i88 12kh (whe- rEmoved

AR RS aé\cﬁr@alha@aunb&fywlub@cmatm hais restoved 1y, fitration and to
24 SPRcn B8 added seluraior aq4e9s ARPIUn Ghiprcg and the

mactiono ATKIIES c()ﬂcém:raged B Eoveekdess methanol The mixture was

(btrJazoIe a g 34 mmol ) and
é‘:ﬁ‘igbw é \g{it@ﬁa’zumﬁq [qqi;pous S dtum bicarbonate and extracted with
1 QttRaRt @Yrbh?@t@f&fﬁh% 3 200 Q4L ph@é%tﬁn%&o erﬂc etirabts were

mol ) in N N 20_di met hyl f or Irre
\aasmwghtwat@npféh%pmmcf solutian magrdriedndner soditm rsaifab&nd

gdrlddégn %ﬂ fohgra eﬂa!@&?ﬁcﬁrﬁ sgltltg@%ﬂ%,sﬁf c%ogwttsr\{\lﬁtﬁ n}%gesuiual solvent.

Bl welid waam@sphndnrhbﬂmmpbs mferéh @n d 89 ¢hidumngrthen dried in vacuo
- 1.5% et hanol in

sil.ica gel adi el.ute th
- Iggiye 2r %th Eagé\p@rboxy ic acui methyl ester (15.6 g) as a pale yeliow

solic( 2S, 3S) - 2-t ert - but oxycar bonyl am no- 3- phenyl - but yryl
am no) -t hi azol e-4 25 carboxylic acid nmethyl ester
(0.65 g, 43%.

[0133](2) 2-Amino-thiazole-4-carboxylic acid methyl ester (0.57 g, 3.62 mmol) and
(2S,38)-2-tert-butoxycarbenylamino-3-phenyl-butyric acid (Acros) (1.01 g, 3.62
mmol), 1-hydroxybenzotriazoie and (0.59 g, 4.34 mmol) and O-benzeotrazol-1-yl-
NN, N’ N'-tetramethyluroniumhexaflurorophosphate (1.65 g, 4.34 mmoY) in N,N-
dimethylformamide (8 mL) were stirred at ambient temperature for 24 hours. The
mixture was diluted with ethyl acetate, washed with water, brine and dried
(magnesium sulfate). Evaporation of the solvents and chromatography of the
residue over sitica gel gradient' eluted with 0.2 - 1.5% methanol in dichloromethane

- gave 2—((28,3S)~2—ten‘-butoxycarbonylamino—3—phenyt—butyrylamino)-t_hiazole-4~

carboxylic acid methyl ester (0.65 g, 43%).

{0134](3) 2-((28,38)-2-fert-butoxycar_bony!amin0—3~phenyl-butyrylamino)-thiazole—
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[ 0134] (3)

Wiy 1008/518883) - 2- t er t - but oxycar bonyl am no- 3- phenyl| igl[l}E%rzc}lemosﬁss

am no) -t hiazole- - 58 WD 2006/018188
PCT/ EP2005/ 008633 4-carboxylic acid nethyl ester
(0.65 g, 1.54 nmmol ) was m xed in dichloronethane (5

~nmL) in an ice-bath. Trifluoroacetic acid (5 nL) was

10

15

20

25

30

added and the solution was stirred for 2 hours. The

r éatbodylinacidumethybestey (P66 af, abamnthd)ad Afikslih d@Bloromethane (5
her. The_nixture was stirred

i pitat i et
DS i b TickbrceyC et ah) was Arided aad trasolution was
Selirtél AR MRS trhenescthst Mﬁ&ﬁ&ﬂé@%&%ﬂ%d ﬁhgyrgrs.id}le was

bi car bonate_and di chl or onet hane. organi c
vareciiigiedwith ethar. (Tihe mixdiweusad stirexd vigerousitfond Oaminutes and then

' i &hl T nmbi ned I G t
e L R B Tty et
Ediaploramethanef Thiecorgahicdaysr Wy sephrbiedanSheaqueous layer was
| am no) -t hi azol e- 4-car boxylic

am.no- 3 nyl.- butyr
SftpGted F@ﬁ %@F@P"{%ﬁ%@e-g The compinedigropnicangiracty were washed with
, g y el e N
B R Y PP ot I B2 (8 35) 2-
(Zrnot Fphenylthutyrytanio ) thiatate-4c@arBexiilib wdicomethyl ester (0.35 g, 71%).
benzo[ 1, 4] di oxi n-6-yl)-acetic acid ( prepared
according to the procedure of Bohme, E H W et al.,
JO188H4) mﬁﬁs.ﬂ@l\nﬂﬁo—ﬁﬂ%r@—%htywlamino)-l-;[hilazole-t_lmarboxyiic acid

O b [ -1-yvl-N'N, N, M15
TSTRT St B 264 g 60 Fototb k2ig)-fent-goyrarhormmlaming-(2,3-dinydro-

N Bl amine. _ |
cper RO A DSl P prcheiBl actbrfirg 8 the Jfbeauge of Bohme,
dad bW, Bf Bl.ddoifesk n@bem.itasﬁ 23)405-49 g),@@amtrbazbh‘t—yl—N,N, N, N'-
. | e e opwi se. | ..
2ol ont 2 FR EatanseSatatih B0 A lteod aasiiisapropyietny
raminer(0.56aaoll Bl itnesbiywieke Gisaived e Nl RAimBHhABANEIIdEmL) in an
was sh gld\cli“h wat er. and 20 brine. The organic |ayer )
e bgﬁ!- ule“ Xyhensrtegaale (DdBen.ommaelk in diNeimethformamide (1
by _ el s O .
oL Sas s Sk Syl Al SRR 8,50 i G o roactor
agixtuge avas diluted with sty acetat&aad dhatibdoreoivat heasRldweith &ater and

%@égh 3’!}9‘(’)@5?6’1@%@6%&%5?{}5@@ v@gt é@é@{eﬁs\,ﬁ e 7 d?cﬂo%m/ethane,
Ziteryd thbouigbiy pad b sificargen Witg'e( Ry Sr &F SBliA-RRBaELHH 1 Bb and

oxi.n- 6-, I%— aceyiyl am nol -3 2 o
Shiad it - e araigte { Hichlaspeethans: ovaporatien pfithessdiyents gave a
- SIS offiotivas ittt ethor L beXaR o0l 67489 2R3 1R

Ryt@rtd:utoxyca_rbonylaminq-z-(z,3~di hydro-benzo[1,4]dioxin-6-yl)-acetylamino}-3-
PRRFA YA NG Rl Pl vl esler Ot ab G

0.80 mmol ) was stirred in dichloronethane (8 nL) in an

[0136] (5)_ 2-{(2S,35)-2-[(R)-2-fert-Butoxycarbonylamino-2-(2,3-dihydro-

benzoj1 ,4]di0xin—6-yl)—acetylamino]-3~phenyl-butyrylamino}—thiazole—4~carbo>§ylic

acid methyl ester (0.49 g, 0.80 mmot) was stirred in dichloromethane {8mL)inan

| ice bath. Trifluoroacetic acid (8 ml) was added and the solution was stirred for 2

hours. The reaction mixture was evaporated and the residue was precipitated with
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30 ice bath. Trifluoroacetic acid (8 nL) was added and

Woheomigllggl on was stirred for 2 hours. The re
m xture was evaporated and the residue was 319&'}[8{;59951003633

precipitated with 59 WD 2006/018188

PCT/ EP2005/ 008633 hexanes | ether. The m xture was
stirred vigorously for 10 mnutes and then filtered.
The resulting solid was partitioned between aqueous

IeHaHES PoHRf. bIRATSIXARE wab SHiper \ﬁg&‘ohgg%r 16 ?mﬂﬁt%@'gn‘a then filtered.

|_ayer was seFar ated and the aqueou
eIhef rpetling wpie s rerbitiasrest between "auaeoomaomam bncgmmmte and

SHABERHELE 158BRAL Vel 250 G e S30Eh W yer wes

kx{l(aaﬁda.ﬁlh @ichloromethane. The combined organic extracts were washed with
[ %2 no- 2-( 2, 3-di hydr.o- benzo[ 1, 4] di oxi n-6-yl ) -ace
| rﬁf&ﬁ@in (ﬁﬁg suffate}. Evaporation of the solvents gave 2-{(2S,35)-2-

gnwz—mfs Egt 3‘““‘8‘;’1 ? .?zscgwpﬂa,y J6Cy GRSy IRhRY]-3 SR

xrzlsrralsg}tma[qole):; Zaghiylic 2¢idomsthyl éster (0.384 g, 94%).
benzo[ 1, 4] di oxi n-6-yl)-acetyl am no] - 3- phenyl - but yryl am
i no}-thiazol e-4-carboxylic acid nmethyl ester (0.380

d01INIT® Al Somutiomdofd- {(ssmgm{(ﬁ)lwé@mdlﬁ éﬁ @-@iﬁy@?ﬁ» 3

were a

Ry U LG VAL I RGO —
dcid AR Ester (P80 b) Q& it aRdiSopleplicnamily & szymL, 3

@mdﬁ Im@trﬁhmmaal{a 5 k) watind atided fba Wbtdlloﬁtdf)dlphosgena (0.48 mL

S0 P el K550 bbb S B 1

mdulehmoacogf Hepxtofe Whe stigsd ave °G\f8f 2@ h‘nhﬁ@s &1 then diluted
g‘{@l |er]t eJuted with 0.2 - 1% net hanol

! Geetaten dhg Miktyre waswasiwgd with water brine and dried (sodium
L\‘)(Jﬁ"éte)‘l E\?ap%‘rgh&')/ gleb:ﬁcﬂ?él‘[té aftd %P&Yhé‘togrgﬂﬂy Gr R F:9%48s over silica

m dazol 1 di n-
et gruaylleahehutgd wﬁ @zibl— é%lmmmarmlyﬁ dmhmomeﬂﬁdwga\@s@ze{(zs 38)-2-

i@g%z(zg%qﬂgﬁ& b%’l{ﬁﬂ)ﬁ{ 'ﬁdl%%y% figp%%;]nl g’godtdﬁﬁ;l,-rygr&phenyl-
Sutyrylamninop-tiiaasle dRSSIHORGR | a8d E:;fétﬂ?l' &idr (L 92 gl 8549 ng

conpo r epar.ed.

2- [(2‘3&% é%@(ﬂé) 348,@3@%@& @@Jﬁ@nwaaSnﬁaaééBBc(ww yl
) - 3- phenyl - butyryl am no] -thi azol e-4-carboxylic acid
methyl ester. 0 0 o

Example 8

[0138]In @ manner similar to that described in Example 7, the following compounds
were prepared.

a)  2-(25,38)-2-((R)-2,5-Dioxo-4-phenyl-imidazolidin-1-yi)-3-phenyl-
butyrylamino]-thiazole-4-carboxylic acid methyl ester.

@Jj\m){‘}
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~NOHSINN.,, / HO 60 W 2006/018188

VWRLToEeRA86/ 008633 Anal . Cal cd. for C24H22N4ACH

C5HL4: C, 61.05; H, 5.04; N, 11.30; S, 6.47. B mga00s1008633
C, 61.27; H 5.25; N, 10.95; S, 6.10. [0139]b)
2-{(2S,39)-2-[(R) - 4- (4- Met hoxy- phenyl ) -2, 5-di oxo-i m da
zolidin-1-yl]-3- 5

pheny(-butyryl am no) -t hi azol e-4-carboxylic acid nethyl
edtnal.. Calcd) fay CM—@MO&SCEEEGNA\FC ®@1.05;®1, 5.04; N, 11.30; S, 6.47.

( r t C nyl nethyoxyphenylgly0|ne
%Hﬂg 9%‘{ ﬁ@ﬁﬁ%ﬁqﬁ%@‘nﬁle QF Lig. Chrom & Rel.
Technol 2002, 25, 573-588.) was used in place of

éﬂert buto car bonyl am no- (2, 3-di hydr o- benzo[ 1, 4] d
&yl ) 2l 13§)é’ci(é)-4f(4 MethEWDEEyI)FZ(Ssdfepo-dmldazolldm 1-yl]-3-

5 H%y%%ﬁ@o}%ﬁz&é—%cafg@xﬁm adiFethyl 8ser 00

2-{(25,33)-2-[ (R -4-(4- dydroxy-phenyl) -2, 5-di oxo-i m da
zolidin-1l-ylj-3- o
phenyl - but yryl am no} - th %-ZP boxyl.i c acid nethyl

ester. \ 0 0/ a NN /S\ANN~\,W€E: H O 15
9%, 1333( MrH) .
(4]

HRVS: Obs. Mass, 495. 1384 N

(R)-tert-butyloxycarbonylamino-4-methyoxyphenylglycine (Hyun, M.H_; Cho, Y. K.
efal. J. Lig. Chrom. & Rel. Technol. 2002, 25, 573-588.) was used in place of
(2R}-tert-butoxycarbonylamino-(2,3-dihydro-benzo[ 1 ,4ldioxin-6-yl)-acetic acid in
10 Example 7 (step 4).

HRMS: Obs. Mass, 509.1485. Calcd. Mass, 500.1490 (M+H).

{0140]c) 2—{(28,38)—2~[(R)-4w(4—Hydro>&y—phenyl)-2,5~dioxo—imidazolidin-1 yij-3-
phenyl-butyrylamino}-thiazole-4-carboxylic acid methyl ester.

15

HRMS: Obs. Mass, 495.1334. Calcd. Mass, 495.1333(M+H).

[01411d) 2—((28,38)—2—{(R)-4~[4-(2-Meth6xy-ethoxy)~phenyl]-2,5—d ioxo-
imidazolidin-1 ~yl}-3-phenyl-butyrylamino)-thiazole-4-carboxylic acid methylr ester.
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15

[ 0141] d)

WQ2406B8188) - 2- { (R) - 4- [ 4- (2- Met hoxy- et hoxy) - phemylrpdosdio0sess

di oxo-

i m dazol i di n-1-yl)-3-phenyl - butyryl am no) -t hi azol e-4-c
arboxylic acid nmethyl ester. 61 WD 2006/018188

PCT/ EP2005/ 008633 \ OH ON' OO-N, CCSIN\ / O

O

(R) -t ent - But oxycar bapyl am no- [ 4- ( 2- net hoxy- et hoxy) - phe
nyl]-acetic aci d,Owfii ch was u d in place of

(2R)-tert-but oxycar Iaglﬁ’ i_hydro-benzo[ 1, 4] d
i oxin-6-yl)- acetic agl\din step 4) was
prepared in a sinila¥ rmhn a de é’q\\or 5 the

synt hesi s of
(R) -t ent - but oxycar bony no- {4 [ 2- (tetrahy‘a‘ro pyr an- 2
cetic acid in Exanple 2b.

-yl oxy) - et hoxy] - pheny
HRMVS:  Obs. Mass, 553.1753. Cal cd. Mass, 553.1752
(F@FW Bu(q;qg:g@ogy!ammo [4- (2—methoxy~ethoxy) ~-phenyl}-acetic acid, which was

éSéé ﬁ%&: O?Iiiﬁﬂerﬂbﬁtéﬁgarmﬁblgﬁno f )t(:IYRychp ¥|ZJ){1 4]g|oxm~6-yl)-
mtﬂtawdm Examp}e ¥ {ﬁept:g ?vds rhx'ebnrad mrﬁ sifl\rl-)ngt ga&#@k @s4ieBcribed for

'é}' SH?S%&EI?} Rlﬁyxx@f SOM@W&WWWO-W%ZMoxy)—
@mo&ﬂ b%r@}lﬁé&éﬁ%@ﬂiﬁg pi 2B 0XY) - et hoxy] - phenyl } - ac

etic aci was used in place of

( 2R) - HRNISh Qs Mass &5 B oCaled3 Missy 8681752 (M+H).
benzo[ 1,4]dio)in-6-yl)-acetic acid in Exanple 7 (step
4), was prepared as described 15 in Exanple 2b. HRMS:

mggf] Mfiss 258, ISP-{(R)ed-41(2- MaaisoxyotBlodp hdriyiitd, 5-dioxo-
B3 Sk - YiE 3 Php -y RSB g ZslsrdngArpoyls: s resthy ester.

|dazoI|d|n1yI]\ o
3- phenyl - but yryl ags-g0} -t hi azol e- 4- carboxylic acid
met hyl ester. - 62 o H

RSO

N
H
OH

=

(R)~tert-butoxycarbonyiamino—{4-[2-(tetrahydro-pyran~2—yloxy)—ethoxy]—phenyl}-acetic
acid, which was used in place of (2R)-fert-butoxycarbonylamino-(2, 3-dihydro-~
benzo[1,4]dioxin-6-yl)-acetic acid in Example 7 (step 4), was prepared as described
in Example 2b.

HRMS: Obs. Mass, 539.1595. Caled. Mass, 539.1595 {M+H).

[01431f) 2-{(2S,38)-2-[(R)-4-(4-Isopropoxy-phenyl)-2,5-dioxo-imidazolidin-1 -yil-
3-phenyl-butyrylamino}-thiazole-4-carboxylic acid methy! ester.
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WD 2006/ 018188 PCT/ EP2005/008633 \ 0 OH N O O~NH

WO 2006/018188 PCT/EP2005/008633
(R) -t ent - But oxycar bonyl am no-[ 4- ( 1- et hyl - et hoxy) - phen

yl]-acetic acid, which was wused in place of

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

-yl oxy) - et hoxy]-phenyl }-acetic acid in Exanpl e 8e,

was prepared in a sinilar manner as 5 described for

t he synthesis of

(R -tert- butoxycar Ian1no é (tetrahydro pyr an-

2-yl oxy) - et hoxy] - phenyl}- acgt Exanple 2b.

HRVS: bs. Mass, 537. Qg\ 5%7 1803

(MrH) . [ 01441 g)

2-{(2S,39)-2-[ (R -4-(4-

oxo 10

i m dazolidin-1-yl]-3-phe -but yryl am no}-thi azol e-4-c

25 ’%|IC acid nethyl ester. \ 00O OH -NO -~~N
ferkButoxygathanyteamino-4-( 1-methyl—ethoxy)—phenyl]~acet|c acid, which was

Y A OB AR 2 BT B By
eﬂhunﬂ—pheggl}-ggemadndm E&an‘qﬂ@tﬁlral \gtbﬁ p&ﬁrﬁrﬁg @t h Qslrﬁﬁaﬂnanner as
psciodhshfos Rl o8-t Pl bandAmtno0HR-Phahycro pyran-
cﬁf'?ﬁ"é‘*é“’mﬁ’“eﬂ{‘}a@?‘@ el 20Ty | o xct ur &

was sHfMSy Qbs.- Mgss 5%F.1808.nCalsde Wass, B3T0t80B (btr).

then re- cooled to -78 C. At the sane tine, to a
separate flask charged with a sol ution of

m«m g) - 4- B(2S, BS?&qmpﬁl(nmﬂémw%?%athaﬁy@i BIHRIXD-
'i‘ﬂ Q’tgﬁl*t?é’tf@%xgg Baé'%nfuﬁé '%F@'@*&c)gmlégvﬁlfbﬂadfmethyl ester.

n- butyl lithium (14 m4 28 nmol, 2 Min hexanes). The
second reaction m x was stlrred at -78 C for 20
m nut es, thentransfer eﬁi V|a nulalnotheflrst

reaction fl ask ;[ \\)

[0145] (R)-tert—Butoxycarbonylamino-(4~methoxy—3-methy|—phenyl)-acetic acid was
prepared as follows. '
(1)To a solution of (4-methoxy-3-methyl-phenyl)-acetic acid (5.04 g, 27.97 mmol)
and triethylamine (3.2 mL, 27.97 mmol) in anhydrous tetrahydrofuran (100 mL)
under nitrogen at -78 °C was added trimethylacetyl chloride (3.44 mL, 27.97 mimol}.
The reaction mixture was stirred at -78 °C for 10 minutes. 0°C for 1 hour, then re- |
~cooled to -78 °C. At the same time, to a separate flask charged with a solution of
(R)-(+)-4-benzy}-2-oxazolidinone (4.96 g, 27.97 mmol) in anhydrous tetrahydrofuran
(100 mi) under nitrogen at -78 °C was added dropwise a solution of n-butyliithium
(14 mL, 28 mmol, 2 M in hexanes). The second reaction mixture was stirred at -78
°C for 20 minutes, then fransferred via cannula into the first reaction flask

- SOrret hyI pienyl ) -2, 5-di
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63 WO 2006/018188 PCT/ EP2005/ 008633 contai ning the

Woi2edotarisydri de at -78 C. The reaction m Xt ur epp&P1005/008633

10

stirred at 0 C for lhour, then warnmed to room

temperature and stirred for 18 hours. The m xture was
guenched wi th saturated aqueous ammoni um chl ori de

solution (200 nm.), <concentrated to about half of its

ori ginal volume under reduced pressure to renove 5

t eentalmnly hfeumined mhydndamt W .nTke wesctivmsmbiireasia£stirred at 0 °C

st 3nBlpbef Bt b Fod apeRidinand sGmd @ 1auwe. The mixture
aftls qUenERed WithAtHBERT adRGYS A MbRRY bﬁlonEE 8o Lﬁ’r’brctgﬁo mL),

was purified by chromatography over silica ge
weeneentraied i abo delitaf its oniginahwelume yihder reduced pressure to remove

ekl e TehiSioing ikt Mes RSt St gogtetg @ x 250

pm{L&; _SF belorganic layeds fege sB;@éﬁated, oM dridd oer @odium sulfate and
sol utl

(BortoerBBI mder radiondaiessytp. ST asjdugHaRpuid by chromatography

| a@\ﬁ&r)@iﬂca@@éﬂhé& With2t: @%w @cstatl / RexanBY to q;{fe @Mgenzg;-&[z-@-

tetrahydrofuran (120 nL) ‘under nitrogen a
anstheyot-methyirheeybresehyirenagolidiniZioné 38 atpale32li6w oit (8.5 g, 89%).
mol, 0.91 Min tetrahydrofuran). The reaction

_mxture was stirred at -78 C for 1 hour, 15 then a

15

20

25

30

doe4e]3(ta|> ed Bohsoluionalf (R)- 4—l:|>efnzy}-:|3~[2 (4~dmethoxy~3~meth l-phenyl)-
il enesu on azl de
P AUER AR B G BUNGIL Y i terBhysiipfisaA d§A4mL) under

Vi@ o T t
e eL 178 ey hoad WoraU TR YRS (24 ., 220 ool
8 M lrsteirahgdrof@@nmahy reacfiohdubdurehas sémed ab+v8 °C for 1 hour,

b B PR SRl 8130 Eylprt ol ghraillofirie .55, 280
anmoypnaemhydmfuramm mky acmmra&.rdad dmﬁwﬁsﬁ @d dahBula. The
for on of the gesn red, product as a

J&ﬁﬁ Myxturg was stired gh-1f X fere! M@U&%ﬁb@nﬁpav@ac@df’é equiv, 8.2

|3J6%n’§b%| WES adH@& nTh@ ?é‘ééiﬂ)n' T;\ §§ wa‘?r?ngd ‘i? t3u5a;@ % water
W|th et% acetate he organic

vt asd stirad dar 2 dnorrta niadng d\rhuﬂ‘dpenm oﬁbmemn&tydlsf by éhln Iayer

N e R T T -

mmnevhameaﬂ;dnﬁnmm Was @d}ﬂtfentrated to a smaller volume, then

éae?@m It sl 7ind Sxtasir oitnobM apetate U 280 Ly eThearganic

Q:h eré %ié?e %egﬁga;t%% Oc[cgﬂl?uﬁé r%&xtgv%‘gdé*%@{éuﬁ%te% )gps:l cg(r:lg?ntrated The
II']BSIlee Mzgunf@ﬂm!‘l rofnaidgrapby e8egsilied gehelujechwith 2:1

SahGeirdttt | S5 (97 R 2 TR e

g:menm}@cetyl]#benzyl—oxazohd|n—2-one as a yellow oil (8.0 g, 84%).

[0147](3)To a solution of (R)-3-(R)-2-azido-2-(4-methoxy-3-methyl-phenyl)-acetyl}-
4—beqzyl-oxazolidin—2—one (8 g, 21 mmol) and di-teri-butyl dicarbonate (8.2 g, 42
mmot) in ethyl acetate (100 mL) was added 10% palladium on charcol (3 g) under
nitrogen. The resulting su3pen§iOn was vigorously shaken under hydrogen at 55 psi
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nitrogen. The resulting suspension was vigorously

wobaicomsisdder hydrogen at 55 psi 64 WO 2006/ O 4G438p2005/008633

10

15

20

25

ester.

PCT/ EP2005/ 008633 pressure in a Parr apparatus for 24
hours. The m xture was then filtered through a short

pad of celite, and the filtrate was concentrated. The

resi due was purified by chromatography over silica

gel eluted with 1:4 ethyl acetate / hexanes to give

p(eRpule in a Parr apparatus for 24 hours. The mixture was then filtered through a

B B efics e FHS e capsaiirdiodorTaetrepeloptan puriied by
eﬁmatagragofnsﬁdn}émréhlge( Bt With 838 %inyl 4dét8le (KBxah8sdo give [(R)-2-

sol ution

((RR4-benpkR-axpyenazalidn-dyh-bidkpwthaxy3ansthyl-ghdnyl)-2-oxo-ethyl}-

FEBR B B SR R g ¢

tetrahdydrofuran / water (200 nL) at -10 C was added
I al 10 .30% agueous hydrogen peroxide (15 ni,
TSR ' Then 301080 oY LR SRR g oxegalidin 3 31 1-(4-

| Wsﬁﬁh?ﬂpﬁé’m&)»z-ﬁ%mlﬁcértﬁa%Sféfi(téfz-m gs@?%.os g, 13.3

reaction mxture "was stirred a
pee)) s4: 1detrahdydrofiran Hwates 200 milt)oated0 BE wis added sequentially

in | . -
SR Mo belendl BEL 134 Bt B 2snlting ot gitpium
bydrexidet mogohwdirate @1.63 $AVRRLEY IrPWHRIYS0 BRI TReSebElidiemixture
was added. The m xture was

15 sqgl ut;i naégl,go nﬂ | : .
ey égﬂ?ﬁa’? a4t &, #Bd thegprogressyfithe faactiopovammoniged by thin layer
CRERGQRAT: iy RSTNR hG87 SRRy vl amoss
pejuelete crasemplien obsipdingtredtesiall  Satuiafeded)ueous sbidiand sulfite

ik LLri [ Lyti t ted, W . . .
S0 AP S s e P eg G iage b it onginr
salpmeatredtr redodidprbssaie teGemove teRdhydrofilthh ahen exflacted with

pRcentr ted under reduced pressure and dried in vacuo
3'8 lgrerostnane; (€ 1100 mt). The agueous layer was separated and acidified to

Byt RAUBIRT R e . 2pept

B e I R ST o AR, xR Wi BT CARRT R & 50 )
BEsonpd: lagers weravasparatell3 combingdyitified @fersditish sojfate,
'#Q%&ﬁﬁ@%%@ﬁdér(r&ﬁééé gr'eggjr ér;](? gYel I:']I‘? Egcpu% t%l gr{\% E}Q))S»}le)rf-p
biitox;tcairhbmbﬂzmmai(mnkwd)&w&n’fémwﬂ)héh}lgyédéti%fﬂ'dw%s BhivARe foam (2.2

I -ﬁ-car boxylic acid nmethyl ester. 65 WO 2006/018188
$EB/BP2005/ 008633 \ 0

HRMS: Obs. Mass, 523.1646. Calcd. Mass, 523.1646 (M+H).

{01451 h) 2-((28,38)-2-{(R)-4-[4-(Dimethoxy-phosphorylmethoxy)-phenyl}-2,5-

dioxo-imidazolidin-1 -yl}~3~phenyl—butyrylamino)-thiazole—4—carboxylic acid methyl
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OO0OH -N't OS31 ~P 00 1/

Werwe/BLIgRy car bonyl ami no- [ (R) - 4- (di met hoxy- phog,@li}fﬁ,ydgg)msﬁ”
et hoxy) - phenyl ]-acetic acid was prepared as foll

5 [0150] Di nmethyl phosphite (2.0 g, 18.2 mmol),

paraf or mal dehyde (574 ng, 19.1 mmol) and

triethylamne (0.25 nL, 1.8 mmpl) were conbi ned and

heated to 70 Cto give a clear solution. After 1 hour

the reaction was tooleed and concentrated in vacuo
overnight to affo he crudg h¥,droxyrret hyl - phosphoni c

acid di nethyl ester R.5 (g) E\‘} (2) To a
sol uti on of hydroxyrfet hyl -lpbhogphoen i t hyl
ﬂ‘[ ydr dl\_‘_ @Eomst hane

ester (2.0 g, 14.5

(50 mM-) at -20 Cwasa edARyricdine (1.4 \ 16. 7
mol ) foll owed bytrifl thanesulfonlc%nhydrlde
(2.7 m., 15.9 mmol). r stirring at 0 Cfor 0.5

h h i | d th h cel h
?f%gfég’ﬁyg Pﬁﬂ‘%ﬁ"% meisl teﬁh@f&h%;gm&?@m&w%&awtm

We&l’@\ﬁ@éﬁreba%d\laéﬁﬂiﬁg}gs hydrochloric acid, water,

sat urat ed aqueous sodi um bi carbonat e and dried over
SOdI um sul fate. The solvents were renoved to give

f d d h
IS EATR G TRARE L5 452 BrfblBalanaiapyc o7 m 10.1
g ﬁgﬁa} aay tridgshlylamiry (@ 231mi( 488 ) wlre’ SoBRled P heated to 70 °C to

b%?’@x?&%ag 3??9’%'% AT 4 Nyt s feashien yras-aanied and coacentrated in
( ﬁé@;d@;erﬁrgﬁ? toaRIrd tht ﬁfﬁ%ﬁéﬁr%%pﬁgﬁ%éﬁ%@%&&%lmethyl ester

(S

I an 1ce
\/\@ﬁgﬁo room tenperature foll owed by the addition of
trifluoro-nethanesul fonic acid

di met hoxy- phosphoryl net hyl ester (122 ng, 0.45 mol).

o151 (R Toasohdivhi ofugdrca@nwﬁylrbr%bhaﬁlcrawru.methyr ester (2.0 g, 14.5
t eg}ég):at ure. The elact i on was@gour ed into O.
o anhydrlsfihipromethane 180 ml)yat 221 @wuaamtdad pyridine (1.4 mL,
©X4. 73RN0 fi
o187y et a8l ne TR KRS, 01 S 15,9 ol
bAiterstsang wi 200er 0.531rBs Ftﬁ@/rﬁseamewa&cmﬁ?@d through celite with a thin
layer of silica gel. The filtrate was washed with cold 1.0 N agueous hydrochloric
acid, water, saturated aqueous sodium bicarbonate and dried over sodium sulfate.
The solvents were removed fo give trifluoro-methanesulfonic acid dimethoxy-
phosphoryimethyl ester as an oil (2.1 g, 53%).

[0152](3)  Sodium hydride (18.9 mg, 0.79 mmol) was added to (R)-fer-
butoxycarbonylamino-(4-hydroxy-phenyl)-acetic acid (100 mg, 0.37 mmol) in
anhydrous dimethylformamide (2.5 mL) in an ice bath. The mixture was allowed to
warm to room temperature followed by the addition. of trifluoro-methanesulfonic acid
dimethoxy-phosphorylmethy! ester (122 mg, 0.45 mmol). Stirring was continued
overnight at room temperature. The reaction was poured into 0.2 M aqueous
hydrochloric acid (10 mL) and the mixture extracted with ethyl acetate. The
combined extracts were washed with saturated aqueous sodium bicarbonate, brine
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and dried over sodiumsul fate. Evaporation of the

‘Weabasmsssgave tert -  PCT/EP2005/008633
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but oxycar bonyl am no- [ (R) - 4- (di met hoxy- phosphor yl nmet hox

y) - phenyl]-acetic acid (120 ng, 83%yield). HRVS:

Qbs. Mass, 617.1459. Calcd. Mass, 617.1466 (MtH). 5

[0153] 1)

2-{(2S, 3S) - 3-(2- Met hoxy- phenyl ) - 2-[ 4- (4- net hoxy- phenyl

)arm,dtﬁ’iaﬂl o»éer -scdium sulfate. Evaporatlon ofht_he so:ventdrs gavebtert~|
m.dazol i di t mno t hi azol e- 4-car boxylic

RGREARONY '%Etré HREA s b ShospioiRehoxypphanytacstic acid

X126 2%, 33% Bici @y,

But oxycar boga/)l am no- 3- ;2 nmet hoxy- phenyl ) -butyric acid

was 107 be Masg, 617i148D. faiethr Mass téid. K468 (dsHE

of (2S, 38) 2-tert-

but oxycar bonyl am no- 3- phenyl - pent anoi ¢ acid as

doss3fibed iA{(ERAF)B(BMethySphsky) ~2—[\43'§43me’§l$&(y1§9ényl)-2 5-dioxo-
TN Ty i BB nShiple 4 ZAhdylia ap methybeslsry -

et hoxy)- 15 \. O
phenyl ] -2, 5-di oxo-i p-dazol i di n-1-yl) - butyryl am no) -t hi
azol e- 4- car boxyl i c aci thO egt 0O OHNt O

NSANN., HO F
(2S, 3S)-2-tent - But oxyca’f\fon ro phenyl )

-buty(c acid was prepared a sbnllar er as the
synt hesi s of

(2S,3S)-2-tert-but oxycar
pent anoi ¢ acid as described i

%/

m no- 3- phenyl - 20
Exanpl e 3.
(25,3S)-2-fert-Butoxycarbonylamino-3-(2-rmethoxy-phenyl)-butyric acid was
prepared in a similar manner as the synthesis of (2S,38)-2-tert-
butoxycarbonylamino-3-phenyl-pentanoic acid as described in Example 3.
HRMS: Obs. Mass, 539.1591. Calcd. Mass, 539.1595 (M+H).

[0154])) 2-((25,38)-3-(4-Fluoro-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-
phenyl]-2, 5—d|oxo—|m|dazolld|n- —yl}—butyryiammo) -thiazole-4-carboxyiic acid methyl
ester.

(28,35)-2-tert-Butoxycarbonylamino-3-(4-fluoro-phenyl)-butyric acid was prepared in
a similar manner as the synthesis of (2S,38)-2-fert-butoxycarbonylamino-3-phenyl-
pentanoic acid as described in Example 3.

10155) (R)-fert-Butoxycarbonylamino-{4-(2-methoxy-ethoxy)-phenyl}-acetic acid,
- 67 -
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[ 0155]

WORY0¢/ex8188But oxycar bonyl am no- [ 4- ( 2- met hoxy- et he¥¥krid€00s633

nyl]-acetic acid, - 67 WO 2006/018188

PCTI EP2005/ 008633 whi ch was used in place of
(2R)-tert - but oxycarbonyl am no- (2, 3- di hydr o-

benzo[ 1, 4] di oxi n-6-yl)-acetic acid in Exanple 7 (step
d), was prepared in a simlar manner as described for
tw@cbwnaan used iroplac®pf tmmeummymrmwmmr(a 3[—dlhﬁ.'ﬁl=0—

RS e aail Sifln BYabD LSRR L BTl e simiar

N’aaﬁneﬁﬁi dkﬁ&?be(d\)lbi'llhe éﬁ\lﬁ@dls oF (R)- terf—butoxycarbonylammo -{4-{2-
{éZSﬁS) 2- ,g‘% - Vet hoxy- henty . o- di 0Xo-i m da
z@ﬁ ro-RyIra -yloxy)~ethoxy] phenyl?—ace c ac1d in Example 2b.

1ok 1 SISO AT B0 Coa SRR Gt

described in Exanpl e 7 except that (2S,35)-2-tert-

bqqt, gﬁx Zr g? E%@%%—Z%@‘{ﬁi {l'l\ne‘%ﬁ&y"i‘ oéncyl)afb dtoxo-lmtgazohdm 1-yl}-3-

ntaroylaainoRthiazone aydarbukit iscicBdikthyl Bsiekep 2
and R -tert-

but yl oxycar bonyl am ho-
(prepared as descri &
in place of (2R)-tert- I a (2,3 15

di hydr o- benzo[ 1, 4] di ox& n6- t U’@bﬂ step 4.
HRVB: Cbs. Mass, 483.1312. d. Wvas$~7483\ 1309
(M:Na) . [0157] 1)
2-[(2S,39)-2-((R) -2, 5-D oxo- 4-phenyl -i m dazol i di n- 1-vyi
) - 3-net hyl - pent anoyl am no] -t hi azol e- 4- car boxylic acid
Rreppredas e!escrﬁbec{)n(l{xample(? SteepHiHat (29, 3&)-@4@m1ed as

met hyoxyphenyl gl yci ne
in exapgplgy 1, step 5) was used

cribe t that, (2S,3S)-2-tert-
RS an it ot WERT RO ACkhES USed if dlace g8 @28.35)-2-tert
Ibmtwmb@ﬁyléuﬂﬁno?@phanylemtync acid in step 2 and (R)-tert-
but oxycar bonyl am no- 3- nyl -butyric acid in step 2

Awdylorycarbpaylamino-4-met yoxyphenylglycme (prepared as described in
example 1, step 5) was used in place of (2R)-fert-butoxycarbonylamino-(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-acetic acid in step 4.

HRMS: Obs. Mass, 483.1312. Calcd. Mass, 483.1309 (M+Na).

[015711) 2-[(28,38)-2-((R)-2,5-Dioxo-4-phenyl-imidazolidin-1-yi)-3-methyi-

. pentanoylamino}-thiazole-4-carboxylic acid methyl ester.

\ 0
O

o) H _
Jé%%@;g@

Prepared as described in Example 7 except that (2S,38)-2-fert-
butoxycarbonylamino-3-methyl-pentanoic acid was used in place of (2S,38)-2-tert-

butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-fert-
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WhoehBgar bonyl am no- phenyl gl yci ne was used igr1dmd66008633
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of (2R -tert-

but oxycar bonyl am no- ( 2, 3-di hydr o- benzo[ 1, 4] di oxi n- 6-yl
)-acetic acid in step 4. HRVMS: (Cbs. Mass, 453.1205

Cal cd. Mass, 453.1203 (M+Na). 5 [0168] m
2-((2S,39)-2-{(R)-4-[4-(2- Met hoxy- et hoxy) - phenyl ] - 2, 5-
Ritglowycarbonylamino-phenylglycine was used in place of (2R)-fert-

bbRETbbPlbintcrta araiesh ol Ao ALtihosyo S g wiep 4
Pr epaRIASS Obes Aihd:s 53 Fo &Y. 7 Vse 6@53 5868 (M+Na)..

(2S,3S)-2-tert- butoxycar bonyl am no- 3-net hyl - pent anoi ¢
acid was used in place of (2S,35)-2-tert- 10

[R45BIHF 2! PLRUSBERIRRPAPNE MRS 5 phBr B dioo-

inidazofidi-bely3-amethy-pehiadoytamirpythizizokx g capemit heidaréthyl ester.
ic acid (prepared as described in Exanple 2c) was

used in place of\ 2By - tert -butoxycarbonyl am no- (2, 3-

di hydr o- benzol[ 1, oXi n- 6-yl )Hacetl c acid in step 4.

HRVS: Qbs. Mass, 7583Ca 505. 1752 ( M+H) .
15 [0159] n) @—
2-{(2S, 3R) - 3- Hydr oxy> 2- B R 4 - oxy\pl{enyl) 2,5-d

i OXo-
i mdazolidin-1-yi]-butyry an1no) t hi azol e- 4 carboxyllc

acid rrethyl ester. 0 OOH N' O~"' SCHN..... \ &

Rrepred a3 depeihadin Rarapledt exmept inatE2SBH)2 Terbx cept

WiBhes o RSBl ekl iriq weS eeg in pagesi 25 05) 2 tort
Km&ﬁﬁ)btﬂawmﬁm-ﬁmﬁypwt?ﬁ@hbﬁm e 2RIRNR)=BHL yri C
bu(ioxycanbonﬁgmmo?ﬁ—(z-methoxy—ethoxy) -phenyl}-acetic acid (prepared as
described in Example 2c) was used in place of (2R)-fert-butoxycarbonylamino-{(2,3-
dihydro-benzo{1,4]dioxin-6-yl)-acetic acid in step 4.

HRMS: Obs. Mass, 505.1758 Calcd. Mass, 505.1752 (M+H).

[0159]n) 2{(28,3R)-3-Hydroxy-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yll-butyrylamino}-thiazole-4-carboxylic acid methy! ester.

\ 0

0

5/\1\! 0 o\\rﬁ_
S/“\ﬁ)k/iq\\gm@c{
HO

Prepared as described in Example 7 except that (2S,3R)-3-fert-butoxy-2-tert-
butoxycarbonylamino-butyric acid was used in place of (2S,38)-2-fert-
butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-fert-
butyloxycarbonylamino-4-methyoxyphenylglycine (prepared as described in

-example 1, step 5) was used in place of (2R)-fert-butoxycarbonylamino-(2,3-

dihydro-benzo[1,4]dioxin-6-yl)-acetic acid in step 4. Prior to reaction with (R)-tert-
' - 69 -
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WOR08@eIsess as described in exanple 1, step 5) yes/mpsfdnossss
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in place of (2R)-tert-butoxycarbonyl am no- (2, 3-

di hydr o- benzofl, 4] di oxi n-6-yl)-acetic acid in step 4.
Prior to reaction with (R-tert 69 WD 2006/018188
PCT/ EP2005/ 008633

butédoxycar bonyl am no- 4- net hyoxyphenyl gl yci ne both

t BHiYlsgicarbaviamisovemethyedgphedyifiycne both tert-butyl groups were

C B b2 O S R 1 b AOONYETaBE BB Tyiamina)-
vvthzdazcile—ﬂ—&drbokylicfédlw ARt »thmtA W gitRioredteticif Ene?tflylene

(ig pro |mately 30 m nutes fter renoving t
sST' eﬁ? at?ﬁ %@ﬁﬁmam@@ migulies e diftien removmgethe solvent the
CBbipbdRd aRss WRSHFET YA ik éﬁﬂrénH% %bﬁ?ﬁd% %ﬂ'dﬁn%esh%f t%rated sodium

and saturated aqueous SO
| Bigarbaxate and e&ﬁium@i agoedusssdiimhathtorfde. t'ﬁieﬁdr@?ﬂb layer was dried

product .thus, obtained wa
0 e St et B RoPeatrasho. Tpieries Broduet dhus obtained was
AdSedlithomutter pladficatiddd. 1126 (MrH). 10 [0160] 0)
2-((2 3- Hydroxy-2-{(R)-4-[4-(2-net hoxy- et hoxy) - ph
enyl | %I’:}@S Obs. Mass, 449.1125 Calcd. Mass, 449.1126 (M+H).
di oxo-i m dazolidin-1-yl}-butyrylam no)-thiazol e-4-carb
oxylic acid nethyl ester. OO NOO N SAN\/ O H

dmﬁﬂm) FR-((@ 8 3~ %WBW-Q*{@)M -fxAtehexylethos§Pbhenyl]-2,5-

?%xy’ﬁ'a%}aggﬁ?ﬁ :rﬁ% B’ 'gﬁw%athlaéolﬁagcamwlmasﬂdaz@@w ester.

(28 3S)-2-tert- b to>@/car bonyl am no- 3- phenyl - butyric
acid in step2and> tert-

but oxycar bonyl ani no- - Qy et hoxy) - phenyl ] - acet
ic acid (prepared a es |b .n, rrpl e 2¢) was
used in place of (2R& am no- (2, 3-

di hydr o- benzo[ 1, 4] di oxi nH6 I) @cetl C aC| n step 4,

" Prior to reaction with (RIQtert 20

gé%@?ﬁ%r@%qﬁ%ﬁﬁe éx%%é%’ fhat &%‘%h)-%hfe%&toac tten‘-
butoxycarbonylammo—butync acid was used in place of (2S,38)-2-fert-
butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-fert-
butoxycarbonylamino-[4~(2—methoxy—ethoxy)-phenyl]-acetic acid (prepared as
described in Example 2¢) was used in place of (2R)-fert-butoxycarbonylamino-~(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-acetic acid in step 4. Prior to reaction with (R)-tert-

. butoxycarbonyiamino-[4-(2-methoxy~ethoxy)-pheny!]—aceﬁc acid both fert-butyl

groups were removed from 2-((28,3R)-3-tert-butoxy-2-fert-butoxycarbonylamino-
'butyryiamino)—ihiazole-4—carboxylic acid methyl ester with 1:1 v trifluoroacetic acid
in methylene chloride at 0 °C for approximately 30 minutes. . After removing the
solvent the compound was dissolved in methylene chioride and washed with
saturated aqueous sodium bicarbonate and saturated sodium chioride. The organic
layer was dried over sodium sulfate filtered and concentrated. The crude product
thus obtained was used without further purification.

HRMS: Obs. Mass, 515.1210 Calcd. Mass, 515.1207 (M+H).
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.chlofi de at

groups were renoved from

WO 2006038 BR) - 3-t ent - but oxy- 2-t ent - but oxycar bonyllletm,ﬁ&oosmsﬁ”

but yryl am no) -t hi azol e-4-carboxylic acid neth

with 1:1 v/v trifluoroacetic acid in nethylene
chloride at 0 C for approximately 30 mi nutes. After
renmovi ng the solvent the conpound was dissolved in
net hyl ene chl ori de and washed with 25 saturated
aqueous sodi um bi carbonate and saturated sodi um

i de. § | ayer drjed over sodi
INELA" | 28 bR AR B e r Ty b phenyl 2.5
toiesd-ipmitazoliRih-1as)-be riRf id AG&H
HRVB: Qbs. I\/as\g%}515@%?ﬁ“8‘ Cal Cugi&éﬁﬁéérb@&f@lﬁ%@}?%gsm
- 70 WO 2006/018&8§OPCT/EP2005/008633 [0161] p)
2-((2S, 3R) - 3- tent® toxy 2 QjF§H4 [4 (2- met hoxy- et hoxy
) - phenyl ] -2, 5-

di oxo-i m dazol i di n- - | azol e-4-carb
oxylic acid nethyl e§terN \ O O NH).

\'/ NtJ SO 5Prepare d@scrlbedln arrple?
except that (2S, 3R)-3- tert but oxy-2-tert-

but oxycar bonyl am no- buty ljc~ aci d was used in place of

(2S,3S)-2-tert- butoxycarbonyl am no- 3- phenyl - butyric

méaplar'ed a&tmcﬁbéﬂ% ER% Vexcept that (f'128 3R)-3- tert—bu}oxa/ fort-
u 0OX rbo am no- - -nmeth oXy -et eny ce
BH PBV EHP%@UMIC %@Maﬁbé?@dlllh place |(382@) “Antext-

(2,3 10

i %35?%* G i LT L SN R (L G

PﬂiodvcaF@Onﬂawnmﬁt&-\(@-methﬁay-emw—phenyl] acetic acid (prepared as

Bl A RO A A B et 2 B bomyamine-2.-

g@ﬂrzoé‘?g%z%o[; zlt]cgg)tanb%%d()) )iacetlc_; tag'rdtm gaet-pot)l( yfgp{) gon r?actlon with (R)-tert-
H@ygqr y,igyumch{dgﬁ%n*@t @mtbwyyj-mqmﬂeammd thet@arbamate fert-

Bﬁt‘yhgrbu% Wag rérQ:b\iéde?&?laf g@%ﬁg? 39@ 8upﬁr§$(£ i@g’? Blitoxycarbonylamino-

or appr
MM@nm)ﬁmawe%mﬁrmgllmmiulng?:hymmbﬁwmd 2l Mtlifluoroacetic acid
ﬂ%ﬁéﬁ&%n‘é’eéh?or? F 0 t’& fgr gpér% mat%lyséd i[nrulaqus r %gﬁ}rlatoeg aqueous
sodium bicarbonate and ethyl acetate were added to the rapidly stirring reaction

solution to quench the reaction. After further dilution with ethyl acetate and water the

organic layer was separated and washed with saturated sodium chloride, dried over

sodium sulfate filtered and concentrated.
HRMS: Obs. Mass, 549.2015 Calcd. Mass, 5498.2014 (M+H).

{0162]qg) 2-{(2S,3R)-3-Methoxy-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-butyrylamino}-thiazole-4-carboxylic acid methyl ester.
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solution to quench the reaction. After further

wdi2oud/o8msn t h et hyl acetate and water the Orgﬁﬂ’%ﬁpzoosloosms
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| ayer was separated and washed with saturated
chloride, dried over sodiumsulfate filtered and
concentrated. HRVS: Qbs. Mass, 549.2015 Cal cd. Mass,
549. 2014 (M+tH). 20 [0162]q)

2-{(2S, 3R) - 3- thhoxy 2-[(R) - 4-(4-nmet hoxy- phenyl )-2,5-d
i OXO0-

O
I m dazol idin-1-yl]- btu ryl am no} I azol e- 4- carboxylic

acid nethyl ester. 71 2086 88

PCT/ EP2005/ 008633 \ 040 | Obdaa N11\ HO
Prepared as described i# ex at
(2S,3R)-2-tert butoxycarbéhylam mo- 3- met hoxy- but yric
acid was used in place of (Zé 35)-2-tert-

but oxycar bonyl am no- 3- phenyl -butyric acid in step 2

a&ﬂ.% phiad b§ H%sérltred in Exanple 7 exsept hat )gzs,ng; ~tert-

but yI oxycar bonyl am no-
(@ttemaébomdamm&nmmmbumamidawés usea n 5[)acaaﬁ (26,88)-2-tert-

A PaRETad o or Bhony ki SHd 2 B8 Rt op 4

o] 8’{%@' boMAamindi8 IndtRGAxBHeATIgh VRS (préfi e 2R%dMibid in
XS Jplen Rwas H5esin plRge af (2R ertbuteraicarbomainepl2 >

dr- O;)L(dgo—ﬁ)rﬁggy ﬂddoxm ? y))l ?ceglc aC[d | Steﬁé‘) -thi azol e-4-carb
oxyl i @i Obshyasss463. 1284OCameMhssQ463:12§8t2NM+lHj. H

[0163] 1) 2-((25,3R)-3-Methoxy-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl}-2,5-
dioxo-imidazolidin-1-yi}-butyrylamino)-thiazole-4-carboxylic acid methy! ester.

\ 0

o}

i
A O
o —
l

Prepared as described in Example 7 except that (2S,3R)-2-fert-
butoxycarbonylamino-3-methoxy-butyric acid was used in place of (28,3S)-2-fert-
butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-fer-
butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl}-acetic acid (prepared as

| described in Example 2c¢) was used in place of (2R)-fert-butoxycarbonylamino-(2,3-

dihydro-benzo[1,4]dioxin-6-yl)-acetic acid in step 4.
HRMS: Obs. Mass, 507.1547 Calcd. Mass, 507.1544 (M+H).

[0164]s) 2-((2S,3R)-3-Benzyloxy-2-{(R)-4-{4-(2-methoxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-butyrylamino)-thiazole-4-carboxylic acid methyl ester.
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O 0 O0- 1 Prepared as described in Exanple 7 except

woOlBbs/q18{333R) - 2-tert - PCT/EP2005/008633

but oxycar bonyl am no- 3- net hoxy-butyric acid was used I'n
pl ace of (2S,3S)-2-tert- 15

but oxycar bonyl am no- 3- phenyl -butyric acid in step 2
and (R)-tert

but oxycar bonyl am no- [ 4- ( 2- net hoxy- et hoxy) - phenyl ] - acet
ic acid (prepared, asg described in Exanple 2c) was
used in place of -tert but oxycar bonyl am no- ( 2, 3-
di hydr o- benzo[ 1, 4] di

HRVS: Obs. Mass, 50 /1

cetlc acid in step 4.
507 1544 (MtH).

20 [0164] s)
2-((2S, 3R) - 3-Benzyl oxy 2H{ -40[4 (2- rret\'tTowy et hoxy) -

phenyl ] -2, 5-

di oxo-i m dazol i di n-1- -but yryl am no) -t hi azoI e-4-carb

oxylic acid nethyl @ - 72° WD 2006/ 018188

PCT/ EP2005/ 008633 \ 0~0 O N H ~ N OSIlI NN,., HO
are s descri bed 7. except th

%rgpgps S ggﬁq&eg)%g%%a(@l@ 7I except that ?28 3R)-3-k?enzyloxy—2-ferf—

éﬁb&ﬁ)l‘éﬂ‘hﬁ&@lﬁtﬂyﬁ&lhﬁ Ivfra
28 3:@/ -tert- butoxy ca@bo SaF%% W%éésﬁpgwﬁu????c
dtlltﬂxyfﬁifb@féfbamln@rﬁipbﬁ)ylttuﬁyncsacrd in step 2 and (R)-tert-

BGRB8 5 S RiBlep o

Id dasmhhed kIJI’OEXéIﬂﬂ&Ztg I\Wasbuﬁé6d<&f@é&@ﬁ%’{mt@ﬂ—?@o@ﬁamon}lamlno—(2 3-
yar o en | OXI N y aceltl c acl In step
Mm&%‘m@@ ’%B@-Yi)s%@ ticAGdin 38R 4. 583. 1857 (M+H).

10 [01§

2. ((23 3R) 30?34 M, 2830500, Galed. Mass, 0831837 &+t 1,

Xy- et hoxy) -

10 [D165]1) 2-((28,3R)-3-(4-Chloro-benzyloxy)-2-{(R)-4-[4-(2-methoxy-ethoxy)-

15

20

phenyl}-2,5-dioxo-imidazolidin- 1-yl}-butyrylamino)-thiazole-4-carboxylic acid methyl
ester.

A\ 0

T -0

N o O
s gij’\ { \ﬁ—_
C|/©/’

Prepared as described in Example 7 except that (2S,3R)-2-fert-
butoxycarbonylamino-3-(4-chloro-benzyloxy)-butyric acid was used in place of
(23,38)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-tert-

~ butoxycarbonylamino-f4-(2-methoxy-ethoxy)-phenyl}-acetic acid (prepared as

described in Example 2¢) was used in place of (2R)-fert-butoxycarbonylamino-(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-acetic acid in step 4.
HRMS: Obs. Mass, 617.1465 Caicd. Mass, 617.1468 (M+H).
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10

15

20

phenyl ] -2, 5-di oxo-i m dazol i di n-1-yi)-butyryl am no)-thi

wazalspagiggar boxyl i c aci d net hyl ester. \ O O &%%7 1008633
p1£ 1

OO C Prepared as described in Exanple 7 exce
(2S,3R)-2-tert 15

but oxycar bonyl am no- 3- (4- chl or o- benzyl oxy) - butyric
acid was used in place of

(2S, 3S) - 2-tent - but oxycar bonyl am no- 3- phenyl - butyric
acid in step 2 and (R -tert-

GRS o 2oiaS AR LRI Mt 5 <Foso imigazotiin 11}
2, 3-
Eﬁﬁﬂ&';%‘a@éﬁ?@f’?“mf AR I ST AR TR 07

20 HRVS: (bs. Mass, \61791465 Cal cd. WMass, 617 1468
(MrH) . 73 WO 2006/ 188 PCT/ EP;pOS/ 008633 [0166]

W?y'l@é di oxo-i m da
\

nmet hyl - pent anoyl ani no} -t hi 5'20 - 4ar boxylic acid
nmethyl ester. 0 O N | N EN1...."m\/ O HO
5 [0167] Prepared as described in Exanple 7 except

O 7)1F2SpABY-a% d&dribed in Example 7 except that (ZS 3R)-2-fert-
but oxycar bonyl am no- 3- net hyl - pent anoi ¢ acid waS used

ibytgxygedopyiaminoginethylnantanoic acid was used in place of (28,3S)-2-fert-
%ﬁW@ﬁoﬁ?@YﬁtﬁW?ﬁhénﬁW# ¢ BB bfep?Fhfla (R) F5EP 2

hut;%madmriyﬂmimn#mtﬁywmymywmwép@émﬁ%s descnbed in

be
EYaBIPL & SRR (Ryas LPe L RBRS EA IO ShtR e bamgmino-(2.3-
dityoes-pehest Aldickilb SN AcdicVddid #FQEpGQ. acid in step 4.
HRMS: Obs. Mass, 461.1490 Calcd. Mass, 461.1490 (M+H).

2){(25 3R) - 2- [(R) 4- (4/I\@\ho y-
zolidin-1-yl]-3-

[0168}v) 2-({28,3R)-2-{(R)-4-[4~(2-Methoxy-eth oxy)-phenyl]—Z,S-d ioxo-
imidazofidin-1-yl}-3-methyi-pentanoylamino)-thiazole-4-carboxylic acid methy! ester.
v 0 '

t,, O-—

Prepared as described in Example 7 except that (2S,3R)-2-fert-
butoxycarbonylamino-3-methyl-pentanoic acid was used in place of (2S,35)-2-tert-
butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-teri-
butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyll-acetic acid (prepared as
described in Example 2¢) was uéed in place of (2R)~ferf-butoxycarbonylamino-(2,3-
dihydro-benzo[1,4}dioxin-6-yl)-acetic acid in step 4.

HRMS: Obs. Mass, 505.1754 Caicd. Mass, 505.1752 (M+H).
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20

HRVS: Cbs. Mass, 461.1490 Cal cd. Mass, 461.1490 (M+H).
wiohbo6d 161 ss

2-((2S, 3R) - 2- {(R) - 4- [ 4- ( 2- Met hoxy- et hoxy) - phen{ FE32405/003633

di oxo-

i m dazol i di n-1-yl } - 3- net hyl - pent anoyl am no) -t hi azol e-4

-carboxylic acid nethyl ester. \ 0 OH N OON SAN N

}, \'/ H~0 O 15 Prepared as described in Exanple 7

except that (2S,3R)-2-tert- pyam

buto%car bonyl am no- 3- net hyl -penPanm c acid was used

i {3 38}-8f[4((é$ﬂ@8;inesulémyi-phenyl)-2 5-dioxo-imidazolidin-1-yl}-3-phenyl-

b&?ﬁ%ﬁ I%?»QP{II&XQ&]G% SRR doild MethhiedS @ TN step 2

but oxycar bonyl am nog [ 4¢( 2- met hoxy- et hoxy) - phenyl ] - acet
ic acid (prepared a® descri bed in Exanple 2c) was
used in place of (2R)- ar bonyl angi no- (2, 3-
di hydr o- benzo[ 1, 4] di o i dii @

HRMVS: Cbs. Mass, 505. 13 . BO5X1752 ( M+H).
74 WD 2006/ 018188 PCT/ EP2305/4008633 Exanpl e 9
2-{(2S, 3S)-2-(4-(4-Met hai f ohyl - phenyl ) - 2, 5- di oxo-i
m'dazolidin | -yl]-3-phe
but yryl am no) -t hi azol e-4-carboxylic acid nmethyl ester.

5 0[0169 1 N Aosnjution kf Mr-thiomethylble Az aidgMEYR 01, #8.00 mmol) in

S’tﬂh@l‘gﬁgr&? ﬁé?@a%mg%bﬁ Elzn?lé,l a\échae%%%g H‘&BI 135 Ogmc idunt of zine

tiodigleeghd\étirtechatoabal tehpgeratiie fér 18 h@urac THeQEBl@@'nt% then removed
stirred,at roomtenperature for 18 hours. The sol vent
grefuced pressure and the residue was dissolved a 7 N solution of ammonia in
methanol (3 mbL). The resulting mixture was heated at 45 °C for 2 hours in a sealed

10 tube and then cooled o -20 °C. The precipitated solid was collected by filiration,

step 4.

washed with ether, air dried and then dissolved in 6 N aqueous hydrochioric acid.

~ The mixture was heated for 5 hours at 110 °C in a sealed tube and then cooled and
concentrated under reduced pressure to give a solid residue. The solid was
triturated with ether, air dried and suspended in dioxane. The suspension was
treated with saturated aqueous sodium carbonate (10 mL) and di-fert-butyl

- dicarbonate (3.4 g, 15.6 mmol) and stirred overnight. The mixture was partitioned
between ethyl acetate and 2 N aqueous hydrochloric acid. The organic layer was
dried over sodium sulfate, filtered, concentrated and the solid residue was friturated
with hexanes to afford feri-butoxycarbonylamino-(4-methyisuifanyl-phenyl)-acetic
acid, as a yellow / brown solid (2.3 g, 59%).

-{01701(2) A solution of 2-((2S,3S)-2-amino-3-phenyl-butyrylamino)-thiazole-4~
. carboxylic acid methyl ester (75 mg, 0.24 mmol) and feré-butoxycarbonylamino-(4-
methylsulfanyl-phenyl)-acetic acid (77 mg, 0.26 mmol) in dichloromethane (10 mL)
at 0 °C was treated with 1-(3-dimethylaminopropyi)-3-ethyicarbodiimide
hydrochloride (50 mg, 0.26 mmol). The reaction was allowed to slowly warm to
“toom temperature and stirred for 60 hours. The mixture was then partitioned
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under reduced pressure and the residue was dissolved a

wa 20b6iAkigki on of ammonia in nethanol (9 n).

resulting mxture was heated at 45 C for 2 ho lbcgr/mr’]zogsmosms
seal ed 10 tube and then cooled to -20 C. The

precipitated solid was collected by filtration,

washed with ether, air dried and then dissolved in 6 N
aqueous hydrochloric acid. The m xture was heated for

DeROSES eyl htBtdte hRd Wais2! fith Bly%ﬁicalﬁ?elt WEY aheg Io@? %ﬂﬁum sulfate,
concentrated under reducéd pressure Ivé a so
fiietegl@and Thecenirated wdbe residue nasqulirified rbyeﬂinernatography over silica

Bl Gl SHRRERST by BaTie ¢ biars!c D68 Bielpial Bhipiied after
choraatbgitaphgvas bu'ﬂth/ér tréﬂt@di bp Wlﬁtéﬁbn‘bf%ctﬂ&oﬁ'né!ﬁ@ié solution

and stirred overnig he m xture was partitioned

Se‘?frﬂﬁxaﬂ%tt%ﬂé’eaﬂﬁzﬁ 39)A{R ks bulpuy errhpayiamino-2-(4-

2’% tﬁ glsuhﬁn?r 't er é’g Ac%g)ﬁcen _af @{ ngijg Bma ﬂfﬂ ﬂqraégle-zl-carboxyhc

waid methyl esterds anhite laenarpbeus solid (1diSdnt £80%).
but oxycar bonyl am no- ( 4- et hyl sul f anyl - phenyl )-acetic
20 acid, as a yellow / brown solid (2.3 g, 59%.

$Y -2 s @s)it3-tert-Butoxycarbonylamino-2-{4-methylsulfanyl-phenyl)-
of 2- ](2% 3@ %}m Elg pher)gll but¥/ryl am n(o) tthaZ yf vh

acebrapinAli pl@@nxlr Hﬁlﬁ’ﬂ?mI'Eétfb\aZ?W@fbmmaﬁlﬁrﬁn9thWr%ﬁt9F (110
4
RIS P A= RC AT 81815 in 2.30% snption ofiorgacafic acid i

id'rcl’wbromeihene;t h«ﬁ'ee2(5ﬂﬁbuﬂ; {he rezigtioh rﬁxfﬁrmﬁnafﬂﬁce@d between

\f%ﬁﬁ 8'(%5#{33%& ge F%{*%l ﬁ‘gjsggp %y;ﬁ?)ﬁ‘fljm ?}ﬂr%i)&ggg? S"gﬁ' q;gélgous layer was

abijueradts pHst B\Myy(hé@ﬂﬂ]ﬁoﬁ of SBfNsbEPS bﬁb#ﬂ&a@é‘gnd then extracted
stirred for 60 hours. The m xture was then partitioned

puice ity etivi acetats mpgpbﬁwargaa@day@swe Wiriedioper sodium
A6RrLRL ﬁﬁ%@i 'TW% Eér])cei RS SN Gis Wt%r T4 's?ﬁd WE dissolved in a

sodi um's tered and conce a’[ ed.
sehmtndne:f@sopmplyf eﬁhyl mtmomgr(}mhynmul@ﬁn dichlot@methane (5 ml.)

S5 Bl SIS R, S P RS 38 A Fcure o

tiphosgené éqf@futd obs rﬁhﬁﬂ)‘ lﬁ'di(ﬂ%r%ﬁ\élﬁaﬁé e OTRERARRIre was stirred

sol utron exess o exanes to

@r@@'wsﬂ"?ib%Pﬁﬂﬁvﬂ@d@@ammsilca%rmemand water. The
BRdlhic Palrer was dried over sodiurm sulfate. fitered and, cancentiated g the crude

- pzxdm}t A Afizr bunﬁd:atmn mccrdonatdyrbply beer siicaagelyradient eluted up to

gr%@'gpus £ }[ge iR %&R{%&f@m&g?? é{ﬁ rﬁa esia) gbtained fram

thRmYatoBRSSHY f}omjeﬁchioromethan with excess hexanes, 2-{(26,3¢ 38)-2-[4-(4-
acet yl am noJ - 3- phen utyr am n(ﬁ I azol

meéhﬂgu'@amﬁdtnhﬁny&ém K(meumIda@jtdm—iﬂi]fﬂafpmn%émtyrylammo}-th:azole—
HAFBONAR dilid Fhethyiboter> WAL SRIAEUUL & lunite' drh8iphBES Sbi (45 mo,
46%).

[0172](4) A solution of 2-{(2S,38)-2-{4-(4-methylsulfanyl-phenyi)-2,5-dioxo-

imidazolidin-1-y{]-3-phenyl-butyrylamino}-thiazole-4-carboxylic acid methyl ester

(RO4919362-000} (40 mg, 0.08 mmol} in a 1:1 mixture of tetrahydrofuran and
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di chl oromet hane. After 2.5 hours the reaction m xture

W%ﬁod?(ﬁﬁidgt' oned between ethyl acetate and aqueQus

10

15

20

25

saturated sodi um bi carbonate. The aqueous | aye}acwggzooyoos&s
adjusted to pH = 8 by the addition of solid sodium

bi carbonate and then extracted 15 twice with ethyl

acetate. The conbined organic |ayers were dried over
sodium sulfate, filtered and concentrated to an off

"Vltiilcgg)grég{é;ﬁang L@ ﬁ:ﬂ}ﬂ \{‘%gtéﬂeﬁrﬁﬁ |3ch93|1£% ein%gicuéélt? ?7&6 purity) (40
dimgh I00t® muaaéoce mMfjer sam:hgﬂme Sﬂemluhtasrm!cﬁtmm tetrahwdsofuran (6

added |
M Ao T
Mempdiaturei atid Was $aFed frdrestBodf 6 Hlrgl 'THé @éaémﬁ'x mixture was

then partitioned between dichl oronet hane and wat

THen parglpned baiyeengibylhcetate andragisoua ﬁﬁmmmdlum carbonate.

f
pzb{-}?frggrtn n%/e‘g%ﬁ%é@ ogrsgygﬁmgu@tﬁ ergéo Lhcen’(ra adind the
grmlmwaelmwﬁd? by r?mmﬁo@raﬁﬂw@:a@togtgfel /grémmamdamto 1:1 ethyl
[e n_o e er.i 0 ne r.o
PhcitE bR hetiRa Brraip ot Al 1bS Fath gl abtaiged after
h@hﬁ%ﬁ%o l%phgliﬁ%rﬁ a)dlé‘m{u‘bh(é’(h&% solutto with @xcess {nex? es afforded 2-
hylsufan -p enysui di oxo-1m a20| -1- ?
pﬂ%ﬁ %1 fnnﬂﬁe@yl)az 'éainmymdazd@m—yu 3—phenyl—

;‘ﬁ@rwgerﬁﬁ*ggwa%ﬁg%&@ 380 Pl &8 WHRe 381 drhous sofid

2620(128, 880)2- [ 4- (4- met hyl sul f anyl - phenyl ) - 2, 5- di oxo-

30

i ni dazdRMPn Obsy | Mass, Galed,) MageyMittdhi no} - t hi azol e- 4- ¢
arboxylic acid nmethyl ester (R04919362-000) (40 ny,
0.08 mmol) in a 1:1 mxture of tetrahydrofuran and 76
WD 2006/ 018188 PCT/ EP2005/ OBgasmwlediOchl or onet hane (20

TS PR Pt R B Gt foy i metht->
SWWMMMMHMnm}mmId%Mmfaurd&lﬁeﬂ’@l ester) was

added and then the m xture was allowed to slowy warm

to room tenperaturé agd was stirred for an additional
6 hours. The reacti o(?w 1 Xture was v then partitioned
bet ween et hyl acetate aqeou‘ﬁ‘ cat y=at ed sodi um

vgf sodi um
resi due was

carbonate. The organ
sul fate, filtered, concentibt
purified by chronatograp‘, ‘ ica gel gradi et
eluted up to 1:1 ethyl at € i n di chi or onet hane.
Preci pitation of the mat ertal obtai ned after

{@Jﬁé‘ﬁﬁiw Me %h%n%ﬁ f’8§~ B AGas a‘i‘n—19yrf]-§\£nt1é}hyl -3-phenyl-
{t(lﬂﬁym)mﬁ}{Matmmedﬁrbowiw doid yethVienye) was Prab=p@in isimilar
dazol i di n: )éeL ?béotﬁ rE/

manner as that cri in Example 1 using (S)-N-fert-butoxycarbonyl-3,3-
dimethylphenylalanine which was prepared according to the procedure of Nieman,
JA,; Coleman, J.E. efal. J Nat Prod. 2003, 66, 183-199.

HRMS: Obs. Mass, 523.1645. Calcd. Mass, 523.1646 (M+H).

Example 11
2{(28,3R)-2-[(R)-4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl]-
- | - 77 -



but yryl am no} -t hi azol e-4-carboxylic acid nmethyl ester,

wﬁ%&;@ﬁ/&g%e anor phous solid (29 ng, 65%. HRVE;

10

15

20

25

bs
cd. Mass, (MrH). 15 Exanple 10 [o1735"3'”"*31"20"5“"’3‘“-"-"’3
2-{(S)-2-[(R) - 4- (4- Met hoxy- phenyl ) -2, 5-di oxo-i m dazol i
di n-1-yl]-3-nethyl - 3-
phenyl - but yryl am no) -t hi azol e- 4- car boxyl i c aci d net hyl
ester. \ ~ N1' O SAN N.,

O O0ON
23%(‘\%}%2?&% rﬁw@f-ﬂifﬁﬂeny?%gﬁ(lw ac%d me%ﬁ e%term dazol i

butyryl am no}-thi azgl e-¢4- carboxylic acid nmethyl ester
was prepared in a SI ar manper Aas that descrl bed in
Exanpl e | using (S)- b,yt x?yg bon

di met hyi phenyl al ani ne \

the procedure of N ermrﬁ Bl Aw
Nat Prod. 2003, 66, 183-194
523.1645. Caled. Mass, 5 6467 (MHH) . 25 Exarrpl e 11
2-{(2S,3R)-2-[ (R -4- (2, 3-BiAYydr 0- benzo[ 1, 4] di 0) Cn- 6-yl
)-2,5-di oxo-imdazolidin-1-yl)- - 77 W) 2006/ 018188
p[ﬂﬂ]?&]:(zaos/magamine (1.3 mL, 9.1 mmol) was added to (S)-3-phenylbutyric

APRTT0 8} HrtoGh Bk ey i80S p fpllowed by

Tiheedropwise dudlittch &f ghlalof.chidrmbel (D.8%Mm1 3l deambY to give a white solid.
('ﬁ%e rea%rtllgﬂ )Gva%uél?f)wed to warm to room temperature for 10 minuies then cooled
back down to -78 °C. In a separate flask, n-butyllithium (4.6 mL, 11.6 mmol, 2.5 M
in hexanes) was added 1o (S)-(+)-4-phenyl-2-oxazofidinone (2.0 g, 12.2 mmol) in

ordlng to
E et aL J.
RI\/BoOos I\/Iass

anhydrous tetrahydrofuran at -78 °C and allowed to stir for 10 minutes. The lithiated
oxazolidinone was transfered via cannula to the mixed anhydride at -78 °C and
stirring continued for 2 hours. The reaction was quenched with water (25 mL) and
extracted with ethyl acetate. The combined extracts were washed with water, brine
and dried over sodium suifate. The crude product was purified by chromatography
over silica gel eluted with 2:3 ethyl acetate / hexanes and the resulting solid was
recrystallized from ethyl acetate / hexanes to afford (S)-4-phenyl-3-((S)-3-phenyi-
butyryl)-oxazolidin-2-one (1.63 g, 88% vield).

[0175] Potassium bis(trimethylsilyl)amide (2.0 mL, 1.8 mmol, 0.91 M in
tetrahydrofuran) was added to (S)-4-phenyl-3-((S)-3-phenyl-butyryl}-oxazolidin-2-
one (500 mg, 1.6 mmol) in anhydrous tetrahydrofuran (8 mL) at -78 °C and stitred
for 1 hour. In a separate flask, a solufion of 2,4,6-triisopropylbenzenesulphonyl
azide (625 mg, 2.0 mmoi) in anhydrous tetrahydrofuran (10 mL) at -78 °C was
added via cannula to the anion at -78 °C and stirring continued for 2 hours. Acetic
acid (0.45 mL, 7.8 mmol) was added to the reaction at -78 °C, the mixture warmed
to room temperature and stirred overnight. The mixture was poured into water (30
mL) and extracted with ethyl acefate. The combined extracts were washed with
brine and dried over sodium'sulfate. The crude product was purified on silica gel
- 78 -



acid (1.0 g, 6.1 mol ) in anhydrous tetrahydrofuran

Wb@@(,ﬁmlsfssat -78 C followed by 5 the dropw se 6%11‘40%}008633

10
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of pivaloyl chloride (0.83 m, 6.7 mol) to gi

white solid. The reaction was allowed to warmto room
tenperature for 10 m nutes then cooled back down to
-78 C. In a separate flask, n-butyllithium(4.6 mi,
11. 6 mol , 2 5 M in hexanes) was added to

(o el € SRS 2 B2 B -

fémhmymnm@mjn-zma(asblrn@ et{%4) oxazolidi none was
transfered via cannula to the m xed anhydride at -78 C
and stirring continued for 2 hours. The reaction was

acefm? W' tr’ﬁ a/\@élﬁfor{ &bthil(s)-alghs exky- Qratzg% E"\%Mr?’}) 4-phenyl-

he combi ned extr act s were washe
bpxa@hdaha ans $95qguas 1.Zdamehis a[ﬁy&aeeta‘ﬂmé?&mwwas added di-fern-

oRLfllfonaty 12 61, A7 FHAIRIBHEAT 0 iafl| f carbon 00 mo)
r ﬂw Inbixtuye swds Mrdﬁageﬁzﬂed @%Mﬁgmldt iatiBdspiian® wriebsire and room
(éﬁﬁér(éﬁgﬁw ne%(éér%ﬁ%@ﬁrﬁd through celite and the solvent was removed

btbt S idrrRaligy. @- Fhéﬂssl %&a%mhd?\%/ ‘gyda‘?i)glisfl)Sﬁ ?»ﬁé@%l—propyl}—

Potassi um bi s(tr1 me
oc@bamic gcid @r&mﬁyicﬁabemmo o481 Gioge 8909.
(S) - 4-phenyl - 3-((S) - 3-phenyl - butyryl)-oxazol i di n-2- 20

‘one (500 ng, 1.6 mmol ) in anhydrous tetrahydrofuran (8

n[onm (4)78 Toarsblstor o $ 2R)-4 -{i8}2-0xX0U-pheAPas@LElidine-3-

20%%9’1&/6 %%%%%VE%EW&%%@& i o-bubyd egter (638 mgg 1. omgnol) in
XHbeﬁl‘H?lyﬁ BGHE), éﬁ‘d {n%ﬁéﬁ'qﬁ%lz&?ﬁ b]\Qagr%d%ﬁ gg‘? Sadueous

ded via cannu a to t’he anion
shYdmgﬁg pesexide (b8 nbr 131 mrvob fommﬁd by Wbaque(dmsmﬁnum hydroxide

54589 H&glé Omaﬁ‘g gﬂgﬁ&g}c{ﬁ?{%ﬁ% nYegtngpg gg Fqm Ee&nperature The

Oyﬁfdﬂsgﬁdrog'émpéﬂo&idﬁ \ﬁaéx\/q&emda«ﬁltlh Qt@M‘@(ﬁlﬁéOLfs%dIUPﬁhydrogen
érarwtegowlth t\fg acetate. The conbi ned _
19 trAng wes rentinded fardlhewideliavsed byrextraction

.S"%”é"" S B TP A R B e bW b s Wiy 9P afious it

dacit landondiactatwlie eting acetalg. vEh¢ Spndirigdethyl acetate extracts were

ks il Gl R st O e maanesium sulfgte,gnd pygporgted to give
a(280 BR)-BertbutoRcdrbbnyafrids>3-phenyl- butync gcnd {420 mg, 90% yield).

3R) - 2- azi do- 3- phenyl - butyryl) - 4- phenyl
oxazolidin-2-one (595 ng, 1.7 mml) in ethyl acetate

(PATEI) o8, GRS b PP 1138 Tz 0
TRB3-dibydoe-benzg] 1 mdm@\e@ﬂfl)élﬁ-@mmlrgﬂazdtdlmﬂnyi}s@bbehw
ptgl.ﬁsc’nsylllér%in%?-%i&%%@#carboxylic acid methyl ester was prepared from (28, 3R)-2-
tert-butoxycarbonylamino-3-phenyl-butyric acid. HRMS: Obs. Mass, 537.1439.
Caled. Mass, 537.1439 (M+H).

Example 12
2-{(25,35)-2-[(R)-4-(4-Acetylamino-phenyl)-2,5-dioxo-imidazolidin-1-yi]-3-phenyl-
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tenperature. The mixture was filtered through celite

W_a??@d_]gl_ﬁol vent was renoved to give [(1S 2R -1

10

15

20

25

0X0- 4- phenyl - oxazol i di ne- 3- car bony| ) - 2PQHERIA0/008633
propyl]- 10 carbamic acid tert-butyl ester as an oil
(710 ng, 99% . [0177](4) To a solution of [(1
S, 2R)-1-((S) - 2- oxo- 4- phenyl - oxazol i di ne- 3- '
car bonyl) - 2- phenyl - propyl ] - carbam ¢ aci d tent-butyl

Tty e 4 B el B PR ous 15

hydrogen peroxide (1.5gn., 15.1 mmol) followed by 1 M

aqueous lithium hydpei de (5.0 , 5.0 mol ). The

m xture was stirred g?e_rbpi gt oom t enperature. The
excess hydrogen per ox?dey wa§ nche th 2.0 M
aqueous sodi um hydr ogea 15 7 .1 mmol) .

Stirring was continued fofl 1 hourofol | owne

extraction wth dichl or ane. The aqueous | ayer

was acidified with 10% agugdus citric 20 acid and

extracted with ethyl acetate. The conbi ned et hyl

d0379}(d) ext Taatselutionef amiabed-aminb-plehel)-ackii¢ aeidatilydrochloride

606 Ty 251 FRABG el b B P b USh o) Bof jwetayiamine (1.1
anld7 6320mmY), in 090 ¥hikhe of tétﬂ%@@iof(lgén A RaRr gﬁgﬁ.‘[) (wRas_ aAtfdded di-

simlar as described in Exanp , 2-{(2S5,3 ?
Jert-butyidicarbonate (1.4 g, 6.27 mmol). The reaction mixture was aflowed to stir

(Refnighld SicPpBliined BeRiddl AnYiAcetad Ha P ab k88 Rarochiorio
agidir Yheorgaulic ldyeaneisadriecavdraodiin salfate, filesrby lanesdoticentrated.

1 RSB s Hisea T bl Amynt aldicpiomraeinane aagkprecipitated

gxhgm n%r:i/g&?ezsé&mé;éﬁ%s to o (R)Mersbutedycatdci ol ¢4-80-

Au dqmaﬁsanwrp'{rppmr(y&a@?mma @ Whitesolid (730 mg, 79%).
£ i = JEIT 5 y
2oo|6/o ﬁ‘%¥§s %éph E@fgog?%?b% GHIERY Masé P389/ 83 (M+H).

but yryl am no} -t hi azol e- 4- carboxylic acid nmethyl ester.
To1801 N T8 4 sotutioh'of W5 Fertbogycarbbnylamino-(4-tert-
butoxycarbonylamino-phenyl)-acetic acid (420 mg, 1.13 mmoland (2S,3S)-2-(2-
-amino-3-phenyl-butyrylamino)-thiazole-4-carboxylic acid methyl ester (300 mg, 0.94
mmol} (prepared as described in Example 7) in dichloromethane (50 mL) was
added 1~[3-(dimethylamino)propyl]—3-ethylcarbodiimide hydrochioride (220 mg, 1.13
mmol} at 0-°C. The reaction mixture was allowed to warm to ambient temperature
slowly, stirred overnight and then partitioned between dichioromethane and water.
The organic layer was dried over sodium sulfate, filtered and concentrated to give
the crude product. Purification by chromatography over silica gel gradient eluted
between 0 and 60% ethyl acetate in hexanes foliowed by a precipitation of the
product from dichloromethane with excess hexanes gave 2-{(2S,35)-2-{(R)-2-tert-
blitoxycarbonylamino-2-(4-tert—butoxycarbonylamino-phenyi)~acetyiamino]—&phenyl-
butyrylamino}-thiazole-4-carboxylic acid methyl ester as a white solid (520 mg, 82%).

- HRMS: Obs. Mass, 668.2746. Caled. Mass, 668.2749 (M+H).
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0179] (1) To a solution of

wanisangrks am no- phenyl ) -acetic acid di hydrochi Of;élqﬁpzoosmossss

10

15

20

25

30

(600 ng, 2.51 mmol) (prepared as described in
U33527793) and triethylamne (1.1 5 nL, 7.53 mmol) in
a 3:1 mxture of tetrahydrofuran / water (60 m-) was
added di tert butyidicarbonate (1.4 g, 6.27 mmol ). The
reaction mxture was allowed to stir overnight and
then partitioned between ethyl acetate and 1N aqueous
dédrochlorlc acid. The organic |ayer was dried over

1313 A- (2B 3SRy terahdoryrarbonylamirth-2-(FHert-

&ﬁﬁ +1| or om%%h®%§%%§§' e%?egyl?’g't'a'lgh f%nﬁﬂﬁl{t&g}#a@@@s@iq@l&&

tmxlamqshctamcb:hﬁedty@l e6Rr{5¢0 tndqtmtmuﬁﬁérp%y Io@é@owéu(;ﬂﬂo% %%
car bon am no- phenyl )-acetic acid as
28{[ ‘h‘é Iy gighioromefsnegaiutiondd mepat @.6@1 The miixture was

Gatred at Ma‘*i? for388 héﬁﬁag%ﬁ%lf@n nqan'%) 9(31’%& be(tﬁ)ejf_%oetﬁy! SR Alg

of (R) - tent-butoxycarbo
ipatwR Pmoussndigniagnyigte adaeiaguaous! 1dyt? Wastadjistéd to pH = 9

é%ggltﬁa%f%% % &5{
h SRR ORI srerata and Beorgapis lgysi galiected, dried over
aodmmiretﬂfaf(b fidred a(rﬁpébrr&ntrate% T@T@sﬁu@%&@@ﬁtﬁeu?ﬁ&tggr

ripe i n dichl oronethane (5

%ﬁﬁﬁ'aafm ‘@%‘E’Yﬁ@tﬂﬁﬂtmﬁ&fﬂfﬁ@pﬁp]m@- anchiregesuibiog isefufien cooled to
Y@y, O& oRito Cor(Age ! ng%gé@gng?(ggg%ﬁggog%ﬂ@ﬁp in tetrahydrofuran

reaction m xture was
(2 mld wasaddexhdwipwiby and tafter stirrioy @veright taﬁdeédjt&m mtxture was

| L. t di ch ha d wat
BSOSl verClcaelraden
g%?: Iwitheolwtd 0 dthylicéatelin ReSansiSoRdRiy %L{ézf, 38)-2-{(R)-2-(4-
y .chromat ogr aphy over silica
BF”A'EH"Q 3&’? gtfgﬂ“blﬂﬁmhowiﬁmwOﬁmtﬂﬂwmola%ehanﬂ-buwrylammo}

RoxANE - EbbRIRGGY n‘?etﬂ?lﬁ%é%céesgé \nﬂﬂegsﬁ)l Ié rlgg?, Er(go djlé%)

from di chl or onet hane w

2- { (2BR3&}: Dy RYlags1 588.2233. Caled. Mass, 568.2225 (M+H).

but oxycar bonyl am no- 2- (4-t ent - but oxycar bonyl am no- phen

yl ) -acetyl am no] - 3- phenyl -

foteR) M)am Tio - ddi @bnhi@nﬂofczag@%ﬁ) [F(< %Q%@h%pﬁeﬂﬁq-teﬁ_

te solid (520
@ Xﬁeﬁ{% F%p-agﬁgrgamm3mw-hmwwamm}-tbﬁzole—drcarboxyhc

S s PG, P ey ki iens (19 b vgsyacded

triethylamine (50 L;L 0.354 mhmol) fol[owedtbyI acetic anhgrdnﬁe (22 plb_ ? 212 mmol).
ani no an no en u

P SRR POR B e iR rereibhE R fnphpaatie. The solvent

\615@ terntvedin’GadlPand ﬂf@ré@hdiiéq}vé!@ ﬁehf‘bcﬁgy/%}‘afdfn'a’_’mﬁrazpfg over silica

ri flyoroacetic acid in dichiorohethane solutio
Sﬁ')gra iept elutethsom 18%rte T0ds ethyl acetate it hexabesdo azfosded 2-

{12813%) 20FRI-DEA-REtHahiROFHheRIY ‘ﬁeteépt-b%tg)\(yca?ﬁony aMmino- acetylamlno]—

3—phenyl~butyryl—amlno}-thtazole-4wcarboxyhc acid methyl ester which was used
immediately in the following step of the synthesis (107 mg, 98%).

[01831(5) To a cold solution of 2-{(28S,38)-2-[(R)-2~{4-acetylamino-phenyl)-2-fert-

butoxycarbony!amino—acetylamino]—3~phenyl-butyryl«amino}-thiazole-4—carboxyli_c
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saturated aqueous sodi um car bonate. The aqueous | ayer

woasysagdsdgted to pH = 9 Dby the addition of soIlL JEP2005/008633

sodi um carbonate and the organic |ayer coll ected,
dried over sodiumsulfate, filtered and concentrated.
The residue was wi thout further 10 purification
di ssolved in tetrahydrofuran (50 m-) and the
resulting solution cooled to 0 C. A solution of
dicid RTethIWsYi10R R B5 ikfdl) MdicRor |
teﬁrahydrofurgn Ll A e ke Srﬁaﬁ@éééﬁﬁn% Wagp added
duiyorpagel asidi(gml) Hdereactioromixtise weae stined at room temperature for
o | urified .
ARRLACS fofloWed BE réiSydl 1 vBMES B yeefiP. Th the sasidue g added

chromat ography over srlica g
iethgiosthet (0 mig endtiee resultibganspehsiofviad separated by centrifugation.

.{(2S.39) - 2 - 2- 5
Tl sonch ks, iesbivba i Sihy{ Sssteter anshyeshed witicatyinied aggeus
e ) hyf : .
%e?tﬁﬁ?? béc;dtag«?uégg. g‘ﬁ&h%gog% 14359 ?%gge@%@%%%th %Hgﬁw'ggetate @2 x
ML) vekhe coypbingd xegardalayers wess drisd svecesdiqnidd)itate, filtered and

SNy B GiY8 3PS aeE2 kor t-apataminosgheny-2-amino-

boetylarbobSmtienyl-botyatahinopthinedte 4-BARX IOSEM YSRTI €er which
ng

S e i P

15

20

25

triethylamne (50 pL, 0.354 mmol) followed by acetic
anhydride (22 pL,0.212 mol). The reaction mxture

B4l sCnide d-{(AR86)-gH(R)a2-(4-acatyiaminer phemd)-2-Endno-

A0 hinol SHeAEH A 8F Ol 4-Paosl 4 Mt ester (-0.175

gach) evats dissaleet i dichidRindthars (1@ 1Y ardCaisdhopyiethyliamine (72 pL,
gxanes io af f rgeq_ 2 . . . .

?@m’ ‘2’9{5@@?’99 - (he seutlijng mixiyre was added to @ ice gooled solution

6PaBRBYGEE (1B B YOSHMS] in di i
S—_pﬁeny -butyryl -am r_@l -t L:na?gwg-r%ygg‘r “EXQPi'E‘L)ac reaction :
Mixthre wasslirregipcth wdnutes dlilutechwitticdiy | acetate {180 mL) and washed

%‘i lﬁ%ﬂ{%\ﬁ@@ g@@gcfcg%g%?/aﬁcﬂgasﬁ't@?{éco gqlggéusgssgﬁiUmggcarbonate, brine
and (Eed 38kr Roditm) silfatel - Plie byluboh Waiesish )and the sbivent removed in
but oxycar bonyl am no-.ac Eyl am nog - 3- phenyl -butyryl -am n

wey hhs 6"1’%-3@ W&P&’b‘fdﬁ?ﬁ‘e Y chromatoggapinoeyey miiiassgel gradient eluted

R SO0 000080 50 8o ok 1072194

mol ) in dichl or onet )
agatylrnuReRbeny-2fe tox¢-dmidagolidinet -yidcphemyhiutyrylaeninelsthiazole-4-

* GBI A W SREE S B0, “To  he rosi due whs

addedHRMS:t Dps. diaey, 566Q50D: JoA6d, MiRss! ssahtégggwgm.

suspensi on was separated by centrifugation. 5

solid was dissolved in ethyl acetate and washed with
saturated aqueous sodi um gj te. The aqueous

| ayer was extracted with etékii/‘?{pggg?’ate (2 x
N—[4—(1-Hydrqu—1-methyl—ethyi)—thiazol~2—yll-2—.[(R)—4~(4-methoxy~phenyi)—2,S-diOxo—

imidazolidin-1-yl]-3-phenyl-butyramide.
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501mL). The conbi ned organic |layers were dried over

weombsenssagl fate, filtered and concentrated to 9E¥&P2005/008633

10

15

20

25

1ic acid nethyl ester

crude
2-{(2S,39)-2-[ (R -2-(4-acetyl am no- phenyl ) -2-am no-
acetyl am no] - 3- phenyl - but yryl am no} -t hi azol e- 4- car boxy
lic acid nethyl ester which 10 was used imedi ately in
the followi ng step of the synthesis. [0184] (6) Crude
2-{(2S,39)-2-[ (R -2-§d- acet yf am no- phenyl ) - 2- am no-
acetyl am no] - 3- pheny utyrylan1no -t hi azol e- 4- car boxy
> ) was di ssol ved in

%I | ami ne (72
esu xture was

a di phosgene (13 pL,

di chl oronmet hane (10 nL

pL, 15 0.41 mml) was a
added to an ice cool ed sol
0.109 mol ) in dichlorone 10 nL). The reaction
m xture was stirred for 154f nutes, diluted with ethyl
acetate (100 nL) and washed with 0.2M aqueous

Wﬁi)or i @"é@ewl-tmamjf%ﬁbdamo mucﬁteﬂi—lnutyl ester was prepared in a
ST 61051 S T DA oS e o

vbuhyleétberrr@sardpﬂemcipurlfl ed by chromat ography over
silica gel gradient eluted from50%to 100% et hyl
acetate in hexanes to afford 2-{(2S,39)-2-[(R-4-(4
n 410}31 | '
Y- Q%eﬁ‘w %Zé’?hzﬂ%f SRpaiiE BE bR iy §%15"(R00 mg, 2.06
ammpl)wan;tak@smetp ctrycetr@ydm&@an (BRWEB) aﬁﬁ)soolh’aﬁts an ice bath. To this

iR 080 N o By et Mg biariae 8 0, 856 mimon i

(dimtityhether phenﬁln)mate% de\mcao minutes, more 3 M solution of methyi
I m dazal i d%‘_n ¥I(E - 3- phen I -butyram de. 82 WO

2BGaNeRIETER0 g digiylether waeandedNAfter 30 minutes,
on BatbAAFAkub ﬁzwﬁ% bRl Bromide S HETS f@gh th dietnyi

tplher was @ddsdd Naofurther phapge)myﬂhetrbaatmi mibdyre) corapdedidrewas
a&ﬁs%ntr&f Eﬁerbéﬁ %hdi‘ta‘ fi}xaelr 3d fhirt 8s rmll‘ﬁe reaé‘hon mixture was diluted with

tetrahydrofuran (5 mL) and allowed to warm fo room temperature. After 2 hours thin
layer chromatography indicated no change in the composition of the reaction

- mixture. The reaction mixture was cooled in an ice bath and saturated agueous

ammonium chloride was added slowly. The mixture was diluted with water,
extracted with ethyl acetate and washed with brine. The combined organic extracts
were dried over sodium sulfate and concentrated to give a viscous oil. The crude
product was purified by chromatography over silica gel gradient eluted from 1:19
upto 1:4 ethyl acetate / dichloromethane to give [4-(1-hydroxy-1 -methyl-ethyl)-
thiazol-2-yl}-carbamic acid ferf-butyl ester as a white foam (250 mg, 47%).

[0187]1(3) {4-(1-Hydroxy-1-methyl-ethy!)-thiazol-2-yi}-carbamic  acid tert-butyl
ester (250 mg, 0.92 mmol) was taken into dry dichloromethane and cooled in an ice

- bath. To this was added trifluoroacetic acid and the mixtire stirred at 0 °C for 4

hours. The mixture was evaporated and the residue partitioned beitween
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5 1[0186] (2) (4-Acetyl-thiazol-2-yl)-carbamc acid

woenbsoleigyl ester (500 ng, 2.06 mol) was takgeg)'g?ﬁ}ugmosﬁs

10

dry tetrahydrofuran (8 nL) and cooled in an ice

To this was added a 3 M solution of nmethyl magnesium

brom de (2.752 nL, 8.256 mmol) in diethyl ether over

5 mnutes. After 30 mnutes, nore 3 Msolution of

nmet hyl 10 magnesi um bromide (1 niL, 3 mmol) in diethyl

etib Hmae al

ARl ind b Fatclt BB Sod i REbAES The grganic tayer
i Wag| sepewyated euhand Wiees agueleis laler as teh&acteﬂamtjﬁdicﬁlot@ﬁethane The

t b
rtgrg'ﬁl{uh% ‘. %ﬂﬁneﬁ%t{ S Lk on%r\zva Q}{%rﬁg& Y swgge “and evaporated.
dChtgnestogidphy @emea@mmf Nt sikc @él dradiast @Hté’d‘@ﬁtht £99 up to 3:97

warmto roomterrperature Af t er hours thin 15

cREdRRCh g i plichipgmatbase anacyﬁar{éeﬁrdeJ‘ oy~ éﬂh@tbsi-ﬁthgiﬂrthiazol -2-yij-
Oéarb%ndsaet(sefﬂng B0k A€ 2 wh @éo‘? ction mxture was
cooled in an ice'bath a 8 urated agueous ammoni um

chl ori de was added sl OV\A y. The m xture was dil uted

oiBel] o R ittt A a Tiead Sy R e dethony-

5441.‘0 { f
é;yﬂﬁfnyw% a u)?el rgvgéﬂ?iém’kﬁi-ﬂﬁpv\g—?ﬂ%ﬁ?\l tiﬁy%%n&é WasPrépSetUfom [4-(1-

@P%FBM&G’@VBT*“@ZPI %éﬂ]@@rb&,jﬁ@cﬁ%an@ Refedebiftoxywarbonylamino-

AR s g Atk | AR Sl
?8 11 g ﬁwﬁ(hhél)so L@ps Massr 5@8.1858hi0zgcd. ollesé, 250D 185 3(1EN).

" [4-(1-Hydroxy- 1-net hyl -ethyl)-thiazol -2-yl]-carbamc

15

20

235

gel gradient eluted with

acid tort-butyl 25 ester (2Qmpi 18 92 mmol) was
t aken é_gto dr di chl or onet hane and cooled in an ice

k[g?%g]( 3ﬁiT?s (- @a@&ih!drpfbamoﬂafb]émxm-ami)dz Srdioxdrinidazolidin-1-

r ture was
ev ap gﬂgc{]x?dqﬁgylﬁ?é@ﬁ -2 %ﬁ@}f QHR’E% en 83 WO
2006/ 018188 PCT/ EP 05/@{)8633 di chl oromet hane and
saturated aqueous s um bi car bon te. or gani c
| ayer was separated o Nanq)t gqueu er was
extracted with dichl okongt hg e d organic
extracts were dried over un s an
evaporat ed. Chromat ogra the reS| due over silica

1

9 up to 3:97 5 nmethanol in
di chl or onet hane gave

g%%c(i‘l ‘gé 4{-,-8@%9%«;%{3%@ ?LY&#J !B;éiigii?gczhglydéeéém[g iﬁdﬁg)?n %—yl) 2,5~
Hfd)é—lﬁﬂdé%ﬂ&ﬁf‘ Y- FBhEN R prdpib AR Po Y bty kiR from
example Sa) (20 mg, 0.037 mmol) was dissolved in warm dry methanol (5 mL).
The reaction mixture was then cooled in an ice bath and sodium borohydride (1.56
mg, 0.041 mmol) was added. The reaction was stirred at 5 °C for 30 minutes,
additional sodium borohydride (1.56 mg, 0.041 mmol) was added and stirring
continued for 1 hour. The clear solution was treated with 1.5 N agueous potaésium
hydrogen phosphate (1 mL) and the cloudy mixture was stirred for a few minuies,
then diluted with saturated brine and extracted with ethyl acetate (3 x 25 mL). The
combined organic extracts were washed with saturated brine, dried over sodium
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10

15

20

phenyl ) -2, 5-di oxo-i m dazol i di n-1-yl ] - 3-phenyl - but yram

w0086 sidsepared from[4-(1- 10 PCIER2005/008633

hydr oxy- 1- met hyl - et hyl ) -t hi azol - 2-yl j - car bam c

and 2-tert-butoxycarbonyl am no- 3-phenyl-butyric acid
in a simlar manner as described in Exanple 1. HRVE:
Obs. Mass, 509.1853. Calcd. Mass, 509.1853( MtH).
Exanpl e 14 15

[ Qﬁ;ﬁé (a%@* OE' ?Zn(::g,% r%fe? I &agsépﬁ 1? p{;ﬂ?r c[%gzqsﬁdl gé ?axiée?t into a smail
rO amunf\l ogwc)gArdran’r\lx@amgeQma trl} 38R edkted Wit tRih @th&?t ) and this
g&égohﬂpqmwgg duhermecipigated with of-hexares 43 (it,) 3 Tiehpititure was
Ost'R?éH fdrls Hﬁrﬂit@% 'tﬁbrFF ll@n)sd évér a1/ o fpane, washed pith hexanes and air

di oxo-1 nm dazol

ofifigd {0 Q%dﬂﬁrmwﬂmmmwmhmm AclioRB- n)_zas-a%&o—
n, war m
e R AR AR b RO Vi AP biygammide as a

swﬁitg@bb@(msdﬁ dm%y. 56 ng, 0.041 mmol) was added.
TQ& § |on was stirred at 5 C for 30 m nutes,

M 8. é\ga$%ﬁ35&3@ﬁy&iﬂf% Wess.63%¢806.(0H)mol )
was added and stirring continued for 1 hour. The
clear solution was treated with 1.5 N aqueous
P ag UM 225H§8)- Nddr(u}hﬁkpm\emy(])ltthiﬁz)ol@?ﬁﬂ -2 [(g)fﬂ~(tiluﬁﬁéthoxy-

w. m nut es en diluted
\I;%( g)e%ﬁ'a(i?:ga-{rgpgﬁgmﬁg‘a QIZS PQ@%H’WE@W@?WI acet at e
(3 x 25 nL). The conbiowed organic extracts were
washed with saturat rine, d(SI eﬁ over sodium 84 WO
2006/ 018188 PCT/ EP2005 986?@ ﬁ“ fa
concentrated i n vacuo. e o[zl enYe 4@ due was
taken into a snall amﬁtho |6‘£or h{ine (0.5 m)
then treated with diethyl gy (@ nm) and this
turbid solution was furt preci pitated with of
hexanes (3 nL). The m xture®was stirred for 5 m nutes

then filtered over a 1.7 cm funnel, washed with
HO8%HE asimilar manngr pa dhatgiegctibed in Example 14a, (28,38)-N-[4-(1-

(féfﬁrég)-eﬁny[)(tﬁ?azéf S A ARSI i B 2K oA olidin- -1yl
ipbemditiutramidy Washbregaret-from (28334 wiabeirhtmzzal -2291y-2-](R)-4-

HrpetERphedi s S Rieduiin- b Ephemdbbsamisunion was in

(thrprepared as described in Example 1.
HRMS: Obs. Mass,. Caled. Mass, (M+H).

Example 15
[0192]2-{(28,3S)-2-[(R)-4-(4-Methoxy-phenyl)-2, 5-dioxo-imidazolidin-1 -yi}-3-phenyl-
butyrylamino}-thiazole-4-carboxylic acid dimethylamide.

\N 4 P
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10 [0190] b)

wo 2063188\ [ 4- (1- Hydr oxy-et hyl ) -t hi azol -2-yl ] - 21-,([_,*/@,50%5‘,008633

10

15
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(4- met hoxy-
phenyl ) -2, 5-di oxo-i m dazol i di n-1-yl]-3-phenyl - but yram
de. OHON OSi  NN-..,., \'/ O HOJ[O0191] In a

simlar manner as that described in Exanple 1l4a,
(2S,3S)-N-[4-(1-

IH)WH maymet Eihilar ko bt ;aieg%%ﬁy%d (nig)%é_rﬁ%rg“n A BB LRI RY S -methoxy-

2, 5- di oxo-im dazol i
hyd,Seliexa-inidagohidis- 1ey/E Bmhedyltbuimylamino}-thiazole-4-carboxylic

Fhstw

_ . | -t hi -2-yl):2-1(R) -4 .
(T el eide Sl orBefRfam dpdintuinarole -sarponvisrasic
wirigtttylamidede whi ch was in turn prepared as described
in Exanple 1. HRVS: (bs. Mass,. Calcd. Mass, (MH).

20 Exanpl e 15 [0192]
gog Q?ﬁ-ﬁﬁiin&ﬂﬁiéﬁigﬁ_&%}nﬁlﬁ}g@%{pﬂ Qﬂﬁ%%bl)anﬁde was prepared as follows.

I oxo-1 m dazol |
Hd} yr y» gaiution of Bifeddiutoxycadsdnyiarhino-thisizdle-4-carboxylic acid (0.5 g, 2

TTB QB ESE s e utbrb oLl stineiss 4 A Rk indhiogyhehigrde (10 mi)
tvead hedtedes cefibe@0i °C) FsePBbarsl The reaction mixture was then

2- g&zs, 38%1- 2-1(R)-4-(4- et hox%-
SRERgYyateddingep kRAUGed Riessurg otheresidue nasadded g@Masolution of

J : ok? _ TSI gichtn

ey h SRR 1 S AT gl . e

deagicnmixiiréovassiindd 3] otmistopérature fbre20theardaud bbecentrated.

A el BUHRR B en RS RaG RN Bver slios gt elutdd with 2:1 ethy)

Zcbend / ek ' ' -HiasSLLNVedrbaiid Scid tort-

s s et SO LA AR o
Ef@%avﬂ’QWm Oct6i @1 A8%)( 10 nL)

[0194]}{(2) To a solution of (4-dimethy!carbamoyl—thiazol-2-yl)—carbamic acid fert-
butyl ester (0.26 g, 0.95 mmol) in dichloromethane (10 mL) was added
trifluoroacetic acid (10 mL., 130 mmol). The reaction mixture was stirred at room
temperature for 2 hours, then concentrated under reduced pressure. Saturated
aqueous' sodium bicarbonate solution (50 mL) was added to neutralize the residue.
The mixture was extracted with ethyl acetate (2 x 100 mL). The organic layers were
separated, combined and dried over sodium sulfate concentrated under reduced
pressure and dried /n vacuo to give crude 2-amino-thiazole-4-carboxylic acid
dimethylamide as a yellow gum which was used without further purification (0.14 g,
86%).

HRMS: Obs. Mass, 522.1803. Caicd. Mass, 522.1806 (M+H).

Example 16
[0195] (2S,38)—N—(4—Ethylsu[fany!—thiazol~2—yl)—2—{(R)~4~[4-(2—methoxy—ethoxy)-
phenyl}-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide.
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was heated at reflux (80 C for 2 hours. The reaction

Wi 26bdA518194@s then 10 concentrated under reduced

pressure. To the residue was added a 2 M sol ut FGIEE#005/008633
di met hyl ami ne in tetrahydrofuran (10 nL, 20 nmol) and

met hanol (10 nL). The reaction mxture was stirred at
roomtenperature for 20 hours and concentrated. The

resi due was purified by chromatography over silica ge
eluted with 2:1 ethyl acetate / hexanes to give

(4-di nmet hyl car ba g-thiazoI-Z-yI)-carbanic acid

tort-butyl 15 esteryas a é)lo%/foan1( 0.26 g , 48%.
[0194] (2) To a sol .

(4-di net hyl car banoyl*y
butyl ester (0.26 g, O.
nm.) was added trifluog
The reaction m xture tirred at room 20
tenperature for 2 hours, then concentrated under

@g%@r]g“gﬁ ps rgazaﬁ %’?Slcgﬁi? E@(‘é p?@"i’%‘ig%pljﬂgi &—@Etml?ulran I-thiazol-2-
af(é-amsodhlazam-gl)—athadora apd (R)-fert-

.

b&i c acid tert-
I)gin drchl orgnet hane (10
t acid (10 nL, 0130 mmol).

yiaminedvauesed inhplaes

BOten g RS E e e GV RB Eph & S i (erepared as

clescrirad imt mrupi@ezc) m@ﬁﬂ i8S of WR)apa-tiitylefyddibonylamino-4-
vacuo to gi ve crude 2-ami no-thiazol e-4-carboxylic acid

petpy P&'ﬂivﬁé’%s4~£ﬂméwl’éﬁnv{;thﬁmn2cwamase was prepared as follows:
wi thout further purification (0.14 g, 86% . HRMS:

(bs. Mass, 522.1803. Cal cd. Mass, 522.1806 (M+-H)

ESFID 16 A\sterfbutesycarbonyl-thiourea (0.600 g, 3.40 mmole) was suspended

i"lz %%ﬁéi (}g Ii\f_% gbg ¥1|1 H’lii;t%pe\./ Wab r30% e%l in anylcg—watél( g%th ’lLo thgs mixture

mEeradded?a bolidtion of brardadhibhektic dciy |S}-et%gpéaév {0.B80 )lef[aﬂ% purel;
de. 86 . WO 2006/ 018188 PCT/ EP2005/ 008

PAbePeLipsthanaldbaak) rff%llsmns] cespifiion af teg @é‘ﬁﬂlo{lh’@he mixture

| ﬂva%t\p%ﬂnéfé& {PRh Eé?h@%rféﬁu $tftdXoliinioht ?%Sté{‘%g hBGfs, the reaction

2-am no-t hi az anone a
wasconcentsaieg éfhmmsﬁcme( @asrparmmyledﬂabnmqe)n piethylbhe ehletride and

ac [ .ﬁ.' e( 8@%@? e(%E % wgg_ P"fasﬁﬁfi 3‘?&%@(5{ S‘BH&F% Qb\qlaqueous phases

m@mm%ﬁwﬂiﬁmethy}ene chloride. The two orgamc phases were
4-Eth %I fanyl -thiazol -2-yl ani ne was preparéd a

£emb ripd £ye[ sefiufn sWiate pad oepeaniratag -The @udle anaterial was
ﬁ)gnﬁ&@bﬁ chromiRoGFIIHY oV SRR BRESY with 20% v ethyl acetate in

hexanes, to give (4-ethyisulfanyl-thiazol-2yl)-carbamic acid fert-butyt ester (0.514 g,
58%).

[0198](2)  (4-Ethylsulfanyl-thiazol-2yl)-carbamic acid ferf-butyl ester (0.583 g,
2,24 mmole} was dissolved in methylene chioride (9 mL) and the resulting solution
was cooled in an ice-water bath. Trifluoroacetic acid (5 mL) was added dropwise to
this solution. The solution was stirred under an argon atmosphere for 3 hours,
allowing the cooling bath to siowly warm up. At the conclusion of the reaction, the
bath temperature was 12 °C. The reaction was concentrated. The residue was
redissolved in methylene chioride and concentrated. This was repeated two
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in ethanol (5 nL) and the mixture was cooled in an

WO fRsMahigy bath. To this mxture 10 was added

10

15

20

25

sol ution of bronop-thioacetic acid S-ethyl est %FT(F&ZQ@G’OSGSS
g [75% pure]; 3.61 mmole) in ethanol (5 ).’

Fol  owi ng conpl etion of the addition, the m xture was
warnmed to roomtenperature and stirred overnight.

After 20 hours, the reaction was concentrated. The

"aﬁaiti@Hﬁl és B Fdrhbi® tlaﬁg %gﬁg}écﬁf a&q,a?gﬁr e tﬁg(}nal

wat er . organi ¢ phase
I@bnwtratm mmmas issbivedergain iﬁﬁﬁeﬂ@@ﬁéﬂﬂ@%é’\bﬁ@ washed

phases were

Wi aed o dntearhbbald: alor ad GribmaT oo ataie abises was dried
:(Z:f g‘iif‘@;a‘”‘gwel o R S TR < B Rr RO BB 2oytamine
gi ve _ _
ot or TT07E1 TR Magh BE 1AYD, ot facs, 36 75T .Y
(4- Et hyi sul fanyl -t hi azol -2yl ) - car bam' c acid tert-butyl

ester (0.583 g, 2.24 mol was di_ssol ved in
nmet hyl ene chloride (9 nl-) RIRd 7 esul ti ng sol ution

[etos) (28 88) N(EBtiERR SRR ILNRAO . 13 LRIOL DRCRLIER AR Sinoxy)-

f was added dropwi sé to
g%?’lbf' - %@Wl@ﬂ@hﬂmﬁdﬁ}ﬁaphmwgbmymmdwher e for 3
hours, 25 allow pg the cooling bath to slowly warm up.
At the concl usio ~"the reaction, the bath
tenperature was 12 The re on was concentr at ed.

The residue was redi e %"ﬁj meyty| ene chl ori de and
concentrated. This epeaied/ t" OWD 2006/ 018188

PCT/ EP2005/ 008633 addi W mes~to r ve nost of
the trifluoroacetic ac{d
concentration, the residye was di ssolved again in

nmet hyl ene -chl ori de and washed wth saturat ed sodi um

12001 PSIBSEN- (A RyisAREnIthASol. T, 2k @e@*}g%ﬁ;@_a&hom-

dried over sodi um sulfate an

Suliexaipidazelidin1 -m}—gﬂpmmmemﬁy.(a@maé@o d356GR W24 mmole)

%reg%éxdég@ﬁﬁeq ?15%5%%@1]6 169a WSS aisEred in anhyc?rous tetrahydrofuran

(GRS TcNtr(sﬂfsEmtramm.# ddded a 6bluBidR bf f1-¥hibrorerbénzde hé (0.066 g,
GRE RGOS o R HherapoBonid At gining aprosny fomperptursifor 30
HiRwuted\he reaction was concentrated. The residue was dissolved in cold
methylene chloride and washed twice with saturated sodium bicarbonate and fwice
with brine. Each agueous phase was backwashed with a second portion of
methylene chloride. The two organic phases were combined, dried over sodium
sulfate and concentrated. The crude material was purified by chromatography over
silica ge! eluted with a gradient of 50 - 100% wi/ ethyl acetate in hexanes followed
by 5% vV methanol i_n‘ ethyl acetate to yield (28,3S)-N-(4-ethanesulfinyl-thiazol-2-
yl)-2-{(R)~4—[4-(2—methoxy~ethoxy)~phenyi]~2,5—dioxo-imidazotidin-1—yl}—3-phenyl-
butyramide (0.103 g, 75%). This material was combined with another batch of
material, dissolved in methylene chloride and added to hexanes to precipitate the
product, (28,38)-.N-(4~ethanesuIﬁnyl—thiazol—2-yl)~2-{(R)~4—[4—(2—methoxy~ethoxy}—
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10

ON g~N O [0200]

woaaakigy (4- Et hyl sul fanyl -t hi azol -2-yl ) - 2_{(R13_C%I_F‘L>§6Og/008633

2- met hoxy- et hoxy) -

phenyl ] -2, 5-di oxo-i m dazol i di n-1-yl) - 3-phenyl - but yram
de (0.135 g, 0.24 nmmole) (prepared as described in
Exanpl e 16) was di ssol ved i n anhydrous tetrahydrofuran
15 (15 m.). To this solution was added a sol uti on of

( 0, 27
(R AECHBRE R0 L 2 thdbyiEBe b7 0
ten”perHRMS Otrs. IassyiSTut #582. tmgxcﬂemgsommsso (M+H).
concentrated. The residue was dissolved in col
met hyl ene chl ori de and washed twice with saturat ed
sodi um bi carbonate and tw c j rine. Each aqueous
phase was backwashed with aqzsxg\ghﬂ%'lgortl on of 20

nmwn @%38}1!\’004%?@anﬂfﬁldeanﬂmaydm—yi)—ﬁk{ai)e&[Mﬁanethoxyé-ethoxy}
t e and .concentrate
Tﬁmﬁﬁ%’rs ﬂé’t‘%ﬁ“gﬁ%@?g Cb‘étma&i‘fﬂ?ogr aphy over

silica gel eluted Wbth a gradl ent, of 50 - 100% v/v
ethyl acetate in s foI I owrﬁd by 5% v/v met hanol

in ethyl acetate to
-tE"a
y@ -2, 5-di oxo-i

(2S,3S)-N-(4-et hane
bmt yram de 103 g,

yl)-2-{(R) - 4[4(2rrﬁ N-

m dazol i di n-1-yl) - 3-phe

75% . This material wa ed wi th anot h&—batch of
materi al, dissolved in yl ene chloride and added to
hexanes to preci pitate the product,
([QSUZHSZS@?()ANdMEthﬂsulfainyi-;thrazhrkmyK)JZ-ﬂR)‘H)Hé{Q(rhBlhoécyEéthoxy)—
%ﬁ@%é@%{g&%ﬁgm} in-1-y % g{wllbu]tyramide (0.128 g, 0.23 mmole)

p(lpeaspdrbd %s@e@bﬂﬁ?/is imE%?mpll\s/éagﬁs)rw&s B llsl;ol@ed? h‘PBbﬂhyd%w rté?@\hyd rofuran
é‘? ? ﬁ}%mm@ Was addeg! z;r,solutnon of m—chloroperbenzmc acid (0.133 g,

| | [(939 %:ﬁa@) %ﬁeﬂ'ﬂh%fo?ﬁﬂéﬂr(@siﬂu ORMer el 8 icon¥ bmpetdtile for 18

15

20

25

- (2- met hoxy- et
113—;- magtion wasmcrdmentratbm -They Hsiddieplias vissoltad iardold

dfg%f“é!@’%ﬁﬁ%‘%ﬁ ﬂﬁ%ﬁﬁ%‘ﬁ%‘cﬁw&%ﬂw@% fagequssodiumybicarbonate
%W@(Wftgbglﬁgz Z)Ealcrf:] aggfguls plhr:;l_se was l:_:ac_kwaglr}ed vlgth a second portion
&g ne%l&lgge Ghlasides Theowe) organic phasst/es were%omgmed dned over sodium
sulfate and concentrated. The crude material was purified by chromatography over
silica gel eluted with a gradient of 50 - 100% v/ ethyl acetate in hexanes followed
by 6% v/v methanol in ethyl acetate. The pure fractions were combined and
concentrated. The residue was dissolved in methylene chloride and the resulting
solution was added fo hexanes to precipitate out the product, (28,38)-N—(4-
ethanesulfonyl—thiazol-Z-yl)—Z—{(R)»4~[4—(2-methoxy—ethoxy)~phenyl]-2,5-dioxo—

- imidazolidin-1-y[}-3-phenyl-butyramide (0.095 g, 68%).

HRMS: Obs. Mass, 587.1631. Calcd. Mass, 587.1629 (M+H).

Example 19
[0203)(2S,38)-N-[4-(2-Hyd roxy—acetyl)-th1azol—2~yl]—2—{(R)-4-[4—(2—methoxy-ethoxy)—
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10 (prepared as described in Exanple 16) was di ssol ved

wonogimhygsous tetrahydrofuran (15 m-). To th'1§CT/EP2005/008633

10

15

20

25

sol uti on was added a sol ution of mchl oroperbenzorc

acid (0.133 g, 0.46 mole) in tetrahydrofuran (8 ni).

After stirring at roomtenperature for 18 m nutes,

the reaction was concentrated. The residue was

di ssolved in cold nethylene chloride and washed tw ce
i G K 15 and tw ce

Wté]h_l)g]?% ne@bggﬁmgg%g%?%ghg?g%wg%lgg%a&gshed with a

second portion &Q mst)hyl ene chloride. The two organic

phases were conbin dri ed %ver sodi um sul fate and
concentrated. The cr maber puri fied by
chromat ogr aphy over SI‘ I c§ g u‘\ th a gradi ent
of 50 - 100% v/v et hyP ata e |n h es IIovved by

5% v/ v nethanol in ethy
wer e conbi ned and 20 co trated. The resi e was
di ssol ved in nethyl ene ¢k¥0ride and the resulting

| uti ocp s agded to hexanes to precipitate out the
39@&66? a\/\%gsgg;eq\m( mpie 2¢ except that 1- (2—ammo~th|azol~4—y§)-2-

Hydireas éfﬁaﬂBMb}HE la?sfegﬁxig_%ﬂé(de) -t Bt {h?az(o%c‘»rgﬁ)t DRNORE, 1- ~(2-

hoxy)

.Amm& -ﬂ%mydmwhahemws prepired Qs @RScibedB&ow,
HRIVS: Oos Mass, 587.1631. Cal cd. Mass, 587.1629
(MrH) . 25 Exanpl e 19 [0203]

(e02R) \- [Ethﬁi&-%&hhz_@l&ﬁgldl%%yzoog%ﬂgéﬂ frintol} (8% tdken into

-[ 4- % %9 Eg et hox 188
FB([LW" ) ana treE ryith pdoluenesulfonic acid (0.94 g, 0.25 mmol) at

%5*'(9&9 1' ﬁblﬂaz‘lfﬂ gﬂée%g%’e Héd B&%%igoﬁu% a%'(}]a(ﬁgll %&9 mmol) and
@)‘dfﬂa’lﬁ C@fﬁ@lued fo|2241hnmsr tmTamheéulidn)e deid was added in 500 mg lots (2
Tﬂt%jrr?o%ﬁ lﬁ%aﬁea{%ﬁm angd H-S ‘flsj %{%@eat%q 4 fog 72 hours during which

Amen MR irmlcdied % &0
descri bed bel gW%E)OZMHV?S@gtR%%Q%m TheRaaefbthixture was

sopgeniratad is 51104 PRH Jsy Hilted (wu@ ethyl Retatef200 walg and washed 3
et A0S o A Sl B st

Bne {10 mL). Thetaqusowadayets edbre bhck srmactst Botithes agthtthyl acetate
(‘?Ooln'ﬁ’_ ee?t:hKS Tmméc)mbmed organic layers were dried over sodium suffate,
fittered and concentrated to give a yellow residue which was absorbed onto silica
gel and purified by chromatography over a methanot deactivated silica gel column
gradient eluted in 10% steps from 40 to 70% v/ ethyl acetate in hexanes and then
with 100 % ethyl acetate. The product containing fractions were pooled and
concentrated /i vacuo to give(2-amino-thiazol-4-yi)-dimethoxy-acetic acid methyi
ester (1.73 g, 39 %).

I!c at € The pur ractlons

[0205](2) A solution of (2-amino-thiazol-4-yl)-dimethoxy-acetic acid methyl ester
(850 mg, 3.66 mmol) in dry tetrahydrofuran (40 mL) was freated portion-wise with
fithium aluminum hydride (73 mg, 1.83 mmol) over 5 minutes at room temperature.
The mixture was stirred for 30 minutes then treated portionwise with lithium
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10 stirring continued for 24 hours. p-Tol uenesulfonic
wirimsmpmsadded in 500 ng lots (2 nore additio

24 and 48 h) then stirred at 85 C for 72 hours E&{P%g&m&m
which tinme NWR indicated >50 % conversion to desired

product. The reaction m xture was concentrated to -10

nmL and then diluted with ethyl acetate (200 nL) and

washed 3 tinmes with saturated aqueous sodi um
biaternhnmathgdfidd @85 fig ROt RMmdN Gredirert | i
m_%. T?e agueous | ayers wer enback ext rfgg?égu%(t'gﬁn%éégﬁng overnight
wi't B TE{IERTEIE diantanaction ouxivre wast)eatatheith deebcinipsl (~10 g) then diluted

i ' Lun f at R .
o R e M VR B B W 2 vy swuric acid (~ 0.5
wiRtloh thed concamiratatl imizausitb remove the BRNPYFdHiaAd THE agueous

chr: aph ver . a hanol deactivated silica gel
3 CE’F'%@& Q’%Sa'g‘?%@z%‘f‘ ed 44 Wibsafyiied paweeuRsadiumdisarbonate and

v bxtratien witle eigl Scatate (@556 $nfe Udrﬂé“&‘@aﬁ% Pl s Washed with

ebh%/'l acetate. The product cortainin ractions
poBPe@heredeyRIadiEn sulfate, fikered and concentrated to give a tacky foam

ORI e e bl b S toi S hubud e esheng

deaciivated biliaa gt dolyinh-gthdRink elite @ RE1%Gt@6d BetfRR and 6%

(
t 8 6 1) in dry tetrahydrof
10 CHeniint StRedtie arlpnse; elproduci dled ram thamsolurmn n 4 to

15

20

25

aﬁ%ﬁhéthﬁhbb’iﬁ%é‘lﬁykﬁ% Iﬁ:ﬁﬁaridl‘:. Sﬁftm&cgﬁlﬂ'gﬁoé 1 %%—%M% ﬁg—ﬂ%tazoM—yI)Q-

roomtenperature. € m xt ure was rred
nRYHIPX¥-SthRnone was ebtainad asawedowioain (2110mhg2896). WO

0.9 S o e & 5% ialiaar SrIdreA e

overnight in a refrigerator the reaction m xture was
treated with ice chips (-10 g) then diluted wth
water (20 mL). The mi xture \é@%@@oﬂed with 2N

ResyE-FRYFAYN1S, 2851 d4( - - hrated
ot L 288 e Aoty Bl 2 hEaBaG RS Ebsopyi2.5-
iQxen@idazsligiadt-yikphereoxyeaqetic acl wictlyl sstatr at ed
aqueous sodi um bi cargonate and extracted with ethyl
acetate (8 x 50 nk The organi ¢ solution was washed
with brine and dri ver, $qdifdm sulfate, filtered
and concentrated to/git e g tabk g (650 ng). The
residue was purifie ‘tgv otk Ogr er ca net hanol
deactivated silica gel hadi ent el din 1%
steps between 0 and 69 *hanol i n met hyDene
chloride. The product ejusted fromthe colum in 4 to
6%ret hanol i n nethylene chloride. After concentration
102071 reparedrasadedoribey lin e&anifﬂ@' f @seeegf 120N AReLepRS
%g{oal nedDas a vel |l ow foam (210 ng, 23%.

Xycarbonylami o—(4—methoxycarbonylmethoxy—phenyi)~acetic acid was used in

place of (R)~ten‘-buty!oxycarbonylamino—4—methyoxyphenyiglycine. (R)-tert-
Butoxycarbonylamino—(4—methoxycarbonylmethoxy—phenyl)—acetic acid was
prepared in a way simitar to that described in example 1 except that methyi
bromoacetate was used in place of methyl icdide.

HRMS: Obs. Mass, 551.1597. Calcd. Mass, 551.1585 (M+H).
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HRVE: Obs. Mass, 553.1752. Calcd. Mass, 553.1752
WQMeA1818815 Exanpl e 20 [0206] (4-{(R-1-[(1  pcr/EP2005/008633

S, 2S)-1-(4- Acetyl -t hiazol - 2-yi car banoyl ) - 2- phenyl - prop

yl]-2,5- dioxo-imdazolidin-4-yl}-phenoxy)-acetic acid

nmethyl ester. O H NOO-N ((SA,,, NOGO- [02071
Prepared as described in exanple 1 except that
(R -tert 20

but oxycar bonyl am no- ( 4- met hexar@plelny| met hoxy- phenyl ) -

i@*g _2@3% usgd[ i gl ace of ) ]
e ’%W&" rsbﬁ;?ﬁ o RREW ey eripp e zgl-2eiicrrbamoyl)-
rdgy)-iheidazolidin-4-yl}- - ic aci
gutpc?gycar bonylnéﬁiyﬁ o?h(edllorx%)t ﬁ%?(%/%%?lg&%tp%etsﬁ%&y- phenyl) -
acetic acid was \prepared in a way simlar to that
described in exa | except that nethyl
bronpacet ate was usegdpn n gl a%e—NJf yl iodide. 25
HRVB: Cbs. Mass, 554, #597 C@%&@ 551, 1595
(MrH). 91 WD 2006/918N88 PCTIEP2005/ 008638  Exanpl e
21 [0208] (4-{(R -2, 5-DrQ -[@1
S, 2S) - 2- phenyl - 1- (4- prnyl -thi azol - 2-yl c%r‘bam)yl ) -
propyl ]-i m dazoli di n- 4=y} - phenoxy) - acetic acid net hyl
ter. 0 op H NOI-NS,'INN.., 0-00 OS5
3 éfeé]ﬁé?% é‘ségesﬁﬁlé%q [N@ermple deaxnsing thrtdRY-éert-butexycarbonylamino-(4-

) 8 Prith Tho&d 4gi i
oo et Brenaf a8 deid wyas used 1 Rigee oLEHPH
wg@gygarbpwlangm-&methzoxygihenyigly?]ine. l(R)|~ter1_‘—Butoxycarbonyiamino-(4—
@égﬁ@@ﬁﬁ%@?@%@ﬂ;gﬁwgﬁﬁ%ﬁ 5&8 m?ansypr%pggdnaes' described in
example 20.

10 HRMS: Obs. Mass, 565.1754. Calcd. Mass, 565.1752 (M+H).

Example 22
[0209] (4-{2,5-Dioxo-1-[{1 $,28)-2-phenyi-1 ~(4-propionyl-thiazol-2-ylcarbamoyi)-
propyl]-imidazplidin-tl-yl}-phenoxy)-acetic acid.
0

o. H
a0

SJ\N N\“}‘OO 0

L~

Prepared by hydrolysis of (4—{(R)—2,5-dioxo—1—[(1S,28)~2~phenyl-1-(4-propionyl—
thiazoI-2-y|carbamoyl)—propyl]-imidazolidin—4-yi}-phenoxy)-acetic acid methyl ester
(prepared as described in example 21) with lithium hydroxide monohydrate in
aqueous tetrahydrofuran. Under the conditions employed for the hydrolysis of the
20  methyl ester racemization occurred at the 4-position of the imidazolidinedione ring.
HRMS: Obs. Mass, 551.1598. Calcd. Mass, 551.1595 (M+H).

15
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met hoxycar bonyl nmet hoxy- phenyl ) -acetic acid was

wOnRefadi1etksas described in exanple 20. 10 HRVE: @’%?085’008633

Mass, 565.1754. Cal cd. Mass, 565.1752 (M+H).

22 [0209] (4-{2,5-Dioxo-1-[(1S,2S)-2-phenyl -I

- (4- propionyl -t hi azol - 2-yl car banoyl ) -

propyl]-im dazolidin-4-yl)-phenoxy)-acetic acid. 0 ON
NONNOOI1-4 HOOH 15 Prepared by hydrol ysis of
(4-{(R) - 25d|oxol[(1S ZS))%1 ? ¥ - 1- (4-propionyl -

thi azol - él car bano azolidin-4-yl}-phen
ol83101 628, B8)-Ab(4Ave :amitZeyl)-2<[m)eﬁ4emnamymmmbﬁmethoxy-

1Bl . dro de monphydrate in
agﬁgl@ﬂgﬁ tﬁ?raﬁ éoq&l?kg'ﬁw Hﬁ'@é@/ EBHWW{qoeons enpl oyed
for the hydrolysis ofothe 20 methyl ester racem zation
occurred at the 4- ition g Ee I m dazol i di nedi one

ring. HRVS: Obs. Magsy 551. d. Mass,
/0 g‘l(ss- I%’ZOOCE)S/ 008633

551.1595 (MrH). 92 €120
N
.yP) - 2-[ (R) - 4 4- di net hyl

Exanpl e 23 [0210] S
(2S,3S)-N-(4-Acety)-thi
car banoyl net hoxy-

/
phenyl ) -2, 5-di oxo-i m da i di n-1-yl]-3-phenyl -butyram

dé. Oé):—ég glP SSNHO N 5 PreFared as described in
5 kIR ps deselibed uexamyletleexcapt thatyBxferbhytaxycaopyiamino-(4-

10

15

20

dimethyicarbamoylmethoxy-phenyl)-acetic acid was used in place of (R}-tert-
butyloxycarbonylamino-4-methyoxyphenyiglycine, {R)-tfert-Buioxycarbonylamino-(4-
dimethylcarbamoylmethoxy-phenyl)-acetic acid was prepared in a way similar to that
described in example 1 except that the known compound 2-chioro-N,N-dimethyl-
acetamide was used in place of methyl iodide.

HRMS: Obs. Mass, 564.1912. Caled. Mass, 564.1912 (M+H).

Example 24
[0211]In @ manner similar to that described in Example 23, the following
compounds were prepared.
a) (28,38)-N-(4—Acetyl—thnazol-2—yi)—2~[(R)-4—(4-methylcarbamoylmethoxy—
phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide.
0

N
a8
OL<O
N—
H
(R)~tert—Butoxycarbony!amino—(4—methylcarbamoyimethoxy—phenyl)-aoetic acid was
prepared and used in a manner analogous fo that described for (R)-fert-

butoxycarbonytamino~(4~dimethylcarbamoy{methoxy~phenyl)—acetic acid.
HRMS: Obs. Mass, 550.1757. Calcd. Mass, 550.1755 (M+H).
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10

15

di met hyl car banoyl nmet hoxy- phenyl ) -acetic acid was used

wbBodledgRsof (R)-tert- PCT/EP2005/008633

but yl oxycar bonyl am no- 4- net hyoxyphenyl gl yci ne.
(R) -t ent - But oxycar bonyl am no- ( 4-

di met hyl car banoyl nmet hoxy- phenyl ) -acetic acid was
prepared in a way simlar to that described in
exanpl e | except that the known conpound

SoEta ) "G ece B 15205 H35 b B thony
Mhesy})—aﬁa-cﬂ&tﬂmmhﬂ)hdan- Byl bhed-HibtaAlidé.n a manner
simlar to that descyibed in Exanple 23, the follow ng

15 conpounds were pared. a)
(2S,3S)-N-(4-Acetyl - h| azol yhl) 2-[(R) -4-(4-nethyl ca

r banoyl nmet hoxy-
i -y =®henyl - but yr am
O HT1100—%*~ H
- met hyl car bammy| met hoxy

phenyl ) -2, 5-di oxo-i
20 prepared and used in a

de. 0 OHS N SAN N
(R) -t ent - But oxycar bony
- phenyl )-acetic acid

‘manner anal ogous to that described for (R -tert

IpR}- W%t@%ﬁ*&iﬁy@mhé &ldﬁﬁmbﬁﬁg&@é@y@;@ﬁ@%‘é’%ﬁ%@%as

)-acetic acid. Mass
REERared Sl i lowm;anner azalogeoOBALdSISbed for (R)-fert-

PO SE iR diheatbamoymesonephanyiyacatinasiv,

| met heiMSphelny.| Mads, 532.1628. Calcd. Mass, 532.1625 (M-l-}-&
5-di oxo-i m dazol i di n- 1-y| ] - 3-phenyl - butyram de. O H
SOHN},, "~/ 00 S HI ,11( NH

Fﬂ1§]§ 3 B@S”S@W—@Qﬂkbgﬂm&cﬁ gét@ﬁg_xl{ﬂq?rmn n&&eny

ce ic acid was epar e
& lqagba@ou&mﬁt&loxm]e@mnyﬂeaSfmxc(-m)ndamttdm -1-y})-3-phenyl-butyramide.

0

o H
N}N 0 N
J\ e
Hh\NO
s

(R)—terf—Butoxifcarbonylamino-{4~[(2~methoxy—ethylcarbamoyf)—methoxy]—pheny!}—

acetic acid was prepared and used in a manner analogous to that described for (R)-

tert-butoxycarbonylamino-(4-dimethylcarbamoylmethoxy-phenyl)-acetic acid.
HRMS: Obs. Mass, 594.2014. Calcd. Mass, 594.2017(M+H).

[0214]d) (28,38)-N-{4-Acetyi-thiazol-2-yl)-2-{(R)-4-[4-(2-morpholin-4-y}-2-ox0-
ethoxy)-phenyl}-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide.
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but oxycar bonyl ami no- (4- di met hyl car bamoy( met hoxy- phenyl
cid. HRVS: Obs. Mass, 532.1628. Cal cd.

whr ﬁg‘%lggszga 1625 (MrH). [0213] ¢) PCT/EP2005/008633
(2S,3S)-N-(4-Acetyl -thiazol-2-yl)-2-((R-4-{4-[(2-meth
oxy 10
et hyl car banoyl ) - net hoxy] - phenyl } - 2, 5- di oxo-i m dazol i di
n-1-yl)-3-phenyl -butyramde. 0 OH N' 0O SANN}" /
OO0 0 N HO
(R) -t ent - But oxycar | am no- {4-[ (2- met hoxy- et hy) car ba
nmoyl ) - met hoxy] - pheny aceti@ aen d was prepared and
used in a manner anayogou

tert

crlbed for (R)-
N
but oxycar bonyl ani no- (4 dHrret hyér bamoy!| r?et-lgroxy phenyl
)-acetic acid. 15 HRVS: i Ss, 594.2014. N_C§I cd.

Mass, 594.2017(MrH). [
(2S,3S)-N-(4- Acetyl-thi azol -2-yl)-2-{(R) -4- Mgl 2-nor ph

| h
5 (g? <§%€"f’r?’8§f Slle %g'}is.'&f‘}%gg@ﬁgﬁw4m%wmﬂ‘@xypphem acetic acid

ZQﬁlfd &M Eﬁff 41553 Qpéln@é}ﬁ)@?‘ 3nafdgbus 1St s B Nor (k)#eﬂ—
( ﬁ?}ﬁq)@ﬁﬁf@ﬂylﬁml@af(ﬂtduylleﬁmombémwlﬁietb@ﬂ?phérﬁylﬂadétrc%cﬁd

S a2 mennue: e WBEE o> i gbta, ke 0 2Ry dern

but oxycar bonyl am no- (4-di net hyl car banoyl net hoxy phenyl

M{@éﬁl §8 6. @3 S%M%Ac%gm@oié—wﬁg?{(éﬁg %—drgié—ij[zl (2—oxo—2-
( %ﬁ@@tﬂN—W&tﬁﬁﬂ)yﬁ hidnjamaztndih r-gndal ]Ei)le (1 %ugyramld

pyrrolidin-1-yl-ethg ) phenyl]-lmdazolldln 1-yl}-3-p
henyl - but yram de.

g
O

10 (R)-tert—Butoxycarbonylamino-[4—(2-oxo—2—pyrrolidin-1 -yl-ethoxy)-phenyl]-acetic acid

15

was prepared and used in a manner analogous to that described for (R)-fert-
butoxycarbonyiamino-(4~dimethylcarbamoylmethoxy—phenyl)~aceﬁc acid.
HRMS: Obs. HRMS: Obs. Mass, 590.2063. Calcd. Mass, 590.2068 (M+H).

Example 25
[024 6;] (28,33)—2—[(R)—4—(4~Dimethylcarbamoylmethoxy—phenyl)—z,5—dioxo—
imidazolidin-‘[~yl]-3—phenyl~N—(4—pr‘opionyi—thiazol~2-y|)—butyramide.

0]
H
© N
NV
¥/
o Y
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OOH Ny ' O1SA O 010

woRhod/@BigsBut oxycar bonyl am no-[ 4- (2- oxo- 2- pyrral,

yi - et hoxy) - phenyl ] -acetic acid was prepared an%ﬂLﬁgzé)ésms'm’
in a manner anal ogous to that described for (R -tert-

but oxycar bonyl am no- ( 4- di net hyl car banoyl nmet hoxy- phenyl
)-acetic acid. HRVS: (bs. HRMS: CObs. Mass, 590. 2063.

Cal cd. Mass, 590.2068 (MrH). 15 Exanple 25 [0216]

(BrepdRid as beRrfbd(ift EARbIE Y SREPAFRY (IRRI PN o NGRSO AyIZmino-(4-

, 5- di oxo-
i fimgindrarbamoyinvathogy-pheny)-adetiiagid erisossad-it placeodf-(R) Yert-

- ' . -N 0-0 0. 95 06/ 018188 .
A Bb famitb- oo RiphetvRiche Dl 7o R AE S viamino-(4-
e:_ﬁmﬂty!d:iman{o?)métﬁDky-bhbﬁ%%—ﬁ@éth%biﬂ WisPrepdred as described in
%ﬁmt&égar banoyl net hoxy- phenyl )-acetic acid was used
i e df (R -tert-
but yl .b | a5 | AL
Cry 1 R DOB, MRy s o 2000y BRI KL 378 265 (M++).

di net hy) car banoyl net hoxy- phenyl ) -aceti c acid was

prepared as described in 5 a e,23. HRVE: Cbs.
Mass, 578.2066. Cal cd. Nassa%%l.ez%%s (MrH) . Exanpl e

40621724 d mhnAner STEtBCto thaltbadribed it Bandis 251 moroiuswmg
Exanpl e 25, the followng 10 conpounds were prepared.
Hpmpounds were prepared.

fags’ 3%is?séggigﬁjgiiﬁ:}M%EHW&&?B&HBW&HE&JIBH%MIE,%Y&ib&@érﬁidazolidin-

i OXO-1m

ﬂ-yigﬁgﬂl?fybhﬁlﬁvmopﬂwwhﬁﬁdamﬁ-ﬂyﬁ-bUtyzarhidé-. yi)-butyramn de

e

N O Oﬁwﬁ
J\ v
; H &S QO\{H
H

(R)-fert-Butoxycarbonylamino-(4-methylcarbamoylmethoxy-phenyl)-acetic acid was
prepared as described in Example 24a.
HRMS: Obs. Mass, 5641915. Caicd. Mass, 564.1912 (M+H).

[0218]b) (25,38)-2-[(R)-4-(4-Carbamoylmethoxy-phenyl)-2,5-dioxo-imidazolidin-
1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.

(R)-tert-Butoxycarbonylamino-(4-carbamoytmethoxy-phenyl)-acetic acid was
prepared as described in Example 24b.
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NO~S~NO-00 H
But oxycar bonyl am no- (4- et hyl car barmoyl net ho
5%13};?3 1;E;Sacetl c acid was 15 prepared as descrq%goﬁoosass
npl e 24a. HRVS: Obs. Mass, 5641915. Cal cd. Mass,
564 1912 (MtH). [0218] b)
(2S,39)-2-[(R) -4-(4-Carbanoyl nmet hoxy- phenyl ) -2, 5-di oxo
-im dazolidin- 1-yl]-3-phenyl-N(4-propionyl-th
i azol - 2+ yha- bt yram d 0 ~ HQ_N 20
(Rt cFIRNS: Ss% Ay rothT 8 (G5lcd Blansy DR HBR ity
| )-acetic acid was prepared as described in Exanple

24b. - 96 \ND 2006/ 018188 PCT/ EP2005/ 008633 HRVS:
AdR1916ks, €5632rBH(Ricatdd(2-MetoxyssbylcamamaybHnethoxyl-phenyl}-

(S8 SymiaRpidn v PPN AL - RORAY SRR Ay R
- ph [)- 2,

)é] d!ooigyi Zn dazol\rﬁ?}ﬂl yl)-3- q_penyl N- (4- pr opi onyI -t hi

azol - 2-yl) - but yram ﬁNNN S 11 N N~. ..

0-001 HO 5 &Y [ I > ‘?

(R) -tent - But oxycarb%nyl\am o- 4[ et hyl car ba
et i @ aci d was p epared as
descri bed in Exanpl e HRVE: Obs. Mass, 6‘%2169
Cal cd. Mass, 608.2174~4#H). 10 [0220]d)

(2S, 3S) - 2{(R) 4-[ 4- (2- Mor phol i n-4-yl - 2- oxo- ethéxy) ph

SR\ br9B oY A Bonylamino-{4-[(2-methoxy-ethylcarbamoyl)-methoxyl-phenyll-
“acetic acid was prepared as described in Example 24c.
HRMS: Obs. Mass, 608.2169. Calcd. Mass, 608.2174 (M+H).

nmoyl ) - met hoxy] - phenyl

10 [0220]d) (28,35)~2-{(R)-4-[4-(2-Morpholin-4-yl-2-oxo-ethoxy)-phenyl]-2, 5-dioxo-

15

imidazotidin-1-yf}-3-phenyi-N-(4-propionyi-thiazoi-2-yi)-butyramide.

(R)-fert-Butoxycarbonylamino-[{4-(2-morpholin-4-yl-2-oxo-ethoxy)-phenyll-acetic acid
was prepared as described in Example 24d.
HRMS: Obs. Mass, 620.2166. Calcd. Mass, 620.2174 (M+H).

[0221]e) (28,35)-2-{(R)-2,5-Dioxo-4-[4-(2-oxo-2-pyrrolidin-1-yl-ethoxy)-phenyl}-
imidazolidin-1-yi}-3-phenyl-N-(4-propionyi-thiazol-2-yi)-butyramide.
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wo oddisigam de. ONO-NS-N"""0-0 O ON

10

15

I m dazoiidin-1-yl}-3-phenyl - N (4-propi onyt-thiazol -2-y
(R) -t ent - But oxycar bonyl am no- [ 4- ( 2- nor phol i n- 413(%@52-08?008633
0- et hoxy) - phenyl ]-acetic acid was prepared as

descri bed in Exanple 24d. 15 HRMS: (bs. Mass,

620.2166. Cal cd. Mass, 620.2174 (MtH). [0221]e)
(2S,39)-2-{(R) -2, 5-Di oxo0-4-[4-(2-0x0-2-pyrro)idin-1-yl

- et hoxy) - phenyl ] -
I m dazol i di n-1-yl }- Ophenyl -N- (4- propionyl -t hiazol -2-y
l)-butyram de. - 97 V\D 20082) 01ﬁ188 PCT/ EP2005/ 008633
OOH NOHO1 /

ANa (‘é‘opyr@m i di n-1-
yl - et hoxy) phenyl ] - acetlle agid OWas pr epa as

descri bed in Exanpl e 248>RM5. (bs. Mass, . 2222.
Cal cd. Mass, 604. 2225 .5 [022211)

(2S, 3S) - 2{(R) 4-[4-(2-Azeti di n-1-yl - 2- oxo- ethoxy) - phe

et et rote ol ol penosto ac
Iv)ra:bptepae&d ae descritedHn BkanGelldd, N~. ., , ,
R) - f4-(2- din-1;yi - 2- - et.h
(()xg/car b(()nyl'A—ﬁﬁ" 6@(%(‘%%?%@%'%2%* &%&bf@%%%/g?“ﬁé%&gﬁﬂ
in a manner anal ogous to that described for (R -tert

bo arb o] I | -
e O 2R o - BN AP SRR DRI 2 5-cloxo
imidazolidin-1-yl}- 3—phenyl -N-(4-propionyl-thiazol-2-yl)-butyramide.

O

0O H
/S /{g\ﬁ o ?“IW?@‘OL(O

(R)-{4-(2-Azetidin-1-yi-2-oxo-ethoxy)-phenyl}-ferf-butoxycarbonylamino-acetic acid
was prepared and used in a manner analogous to that described for (R)~fert-
butoxycarbonylamino-(4-dimethylcarbamoylmethoxy-phenyl)-acetic acid (prepared
as described in Example 23).

HRMS: Obs. Mass, 612.1890. Calcd. Mass, 612.1887 (M+Na)

Example 27
[0223](2S,3S)-N-(4-Cyclopropanecarbonyl-thiazol-2-yl)-2-[(R)-4-(4-
methylcarbamaylmethoxy-phenyl)-2,5-dioxo-imidazolidin-1-yli-3-phenyl-butyramide.

0

N~
H

Prepared as described in example 5x except that (R)-feri-butoxycarbonylamino-(4-
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HRVB: Obs. Mass, 612.1890. Cal ed. Mass, 612.1887

5 Exanmpl e 27 [0223]
dZZS 33”% (4- Cycl opropanecar bonyl -t hi azol - 2-yIP)C-Télgp[zz)%3008633
- 4-(4-
met hyl car banoyl r net hoxy- phenyl ) - 2, 5- di oxo-i m dazol i din
-1 yl]-3-phenyl - butyram' de. ONN / SNOS NN
.,/ pO HO Prepared as described in exanpl e

v@é%&%ﬁ%@%@% B%F@gu%@o% car.db ?prglloa?r@dna% cqes_cri'begsm example
d(]m@@[!@@dfw;b!ﬁﬁé OG- @hetsmiﬂbxw‘a@bwy@ﬁm4maa%%henyrg1ycme.

as described_in exanpl'e 24a) was used | ace
(R) - t ent - buidRMsxyebs- Bdasa, SrB1814- @WM@%@WH@V&M@)
. HRMS: Qbs. Mass, 576 1910. Calcd. Mass, 576.1912

al cd. Mass, g
EbhlpauiBL i RS iR G IRER CREe88 AsSalas ac vek
lt[nlzzh] Tlos Meg\\é&igaﬂ@ﬁ bbﬂﬁmbﬁhéﬁ}gtghgg?@dHEggﬁmgggﬁ{v? p@zfemed in a bead-
erne
prassd, %%Sﬁ&%ﬁ{ﬁ%@ p@‘.swwﬁ'a EK 5230208 GRPRRTIS: Gpbrief, the
oéa@a@ e ﬁ&n’i@&Hﬁ??e%ctt@h'sgﬁtt%ﬁ%niﬂww%?mlvﬁCIEF@S ,BH7.0,10

NaCl ; € presence of
UWMMQETB 500nWENafl, &. R NeM 5 anWI INEK DID.i6 thevprmience of 50 uM

(R Co AT eorRT, s T MR 905 oM ERKspd 8.5 W FIT5r fabeled ERK

F(FEF@P&:dM&%}A!aCAB%r-GNENo—IE@%@Wr@@y BRXApephiadeH2). C-RAF,
subst ed sequentially into the reaction

b’lﬂﬁ%lr’-:—?% awm ERK peatide, HbsHRI VereRadoE cecsierial o the
[ e

hﬂSphatbéateei ER¥ft améstﬁlﬂmueaﬂxeactyuMEWwylat@ts peptide
e, TR T Rt BPRRS B Sy B ERT At e
| Kibgta Gind b ndiispdricos Heﬁiﬁattzeaw@pmdfeht pRtAsRtbRgtadugh a
metal-phospholigand interaction. The result of this bound fluoresceinated
phosphorylated product is an increase in pofarization signal caused by a decrease
in the molecuiar mobility of the bound product. Ten-point serial dilutions of the
compouds were added into the MEK cascade assays before mixing with ERK and
ERK pepfide substrates. The reaction was incubated at 37 °C for 20 minutes for
MEK activation, 20 minutes for ERK activation, 30 minutes for ERK peptide
substrate phosphorylation, then was incubated overnight at room temperature for
binding of IMAP beads. The IMAP assay was performed in a 384-weli plate format.
The changes in fluorescence polarization were measured by LJL instrument at 485
- nm for excitation and 530 for emission. Polarization value (MP) was calculated as
the following:

(MP) = 1000 x (intensity verical ~ INtENSILY harontal) (INIENSIY venical + IMENSTY horizontal).

[0225] The ICsp values were generated using Excel XLfit3 wizard. Percent activity
and percent inhibition of reactions in the presence of a compound were calcuiated

by comparing their MP values to those without a compound (as 100% activity).
- 99



phosphoryl ated product is an increase in polarization

[ used by a decrease in the nolecul ar 1lit
gfzgt elsg%und product. Ten-point serial diluti oﬂtg'p/g*wioogmosw:s
the 20 conpounds were added into the MEK cascade

assays before mxing with ERK and ERK peptide
substrates. The reaction was incubated at 37 C for 20
mnutes for MEK activation, 20 minutes for ERK

o b B Bl 168 ahilisBEBey S0Pl GRoRS ofdgss than 25

treicpe nadlar.e for blndlng of | MAP beads. The | MAP assay
was performed in a 384-well plate format. 25 The
changes in fluorescence polarization were nmeasured by
LJL instrunent at 485 nmfor excitation and 530 for
em ssion. Polarization value (MP) was cal cul ated as
the following: (MP) = 1000 x (intensity vertical -
intensity horizontal)/ (intensity vertical + intensity
hoammtal ) 30 (0225] The | C50 val ues were generated
usi ng Excel XLfit3 wi zard. Percent activity and
percent inhibition of reactions in the presence of a
conmpound were cal culated by conparing their MP val ues
to those without a conmpound (as 100% activity). -99 WO
2006/ 018188 PCT/ EP2005/ 008633 The conpounds of
formula | in the above assay exhibit | CSO val ues of

|l ess than 25 micro nolar. 100 WO 2006/ 018188

PCT/ EP2005/ 008633 CLAIMS 1. A conpound of the
formulal R ON NORL REN3HR HRA RO 5
wherein: Rl is selected fromthe group consisting of a
substituted or unsubstituted aryl or a substituted or
unsubstituted heteroaryl group;
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R2 is hydrogen R3 is an al kyl group; 10 R4 is sel ected

wOnReskd1R&sgr oup consi sting of a substituted or PCT/EP2005/008633

10

15

20

25

unsubstituted aryl, hydroxyl, al koxy, substitute

al koxy or a substituted or unsubstituted het eroaryl or
al kyl group; R5 is selected fromthe group consisting
of COOR, COR, CON(R)2, CHOHR or S(Or,R wherein nis
0-2 and wherein Ris alkyl or alkyl substituted by an
al koxy 15 group; and R6 and 8{_ e selected from
hydr ogen or an al kyl group, f\onal ly in the form of
their racemats, their enantioners, their diastereoners

o8, o 2 EuRgl S ERb sy, Pt et ool Ly o,

The conpound of claiml wberel n R’ |s phenyl or phenyl
substituted with a substl ed fromthe

group consi sting of hyﬂg v st ituted
al koxy; ; -P(O) (0-al kyl) 2; En%‘ew (rd kyl ) 2;
het erocyclyl (preferably pi perlgml 0 norpholino or
pyrrol i dinyl), optionally subst4 utRd with - OH
éotez al kyl; -NHC(O - 25 al kyl; -0-alkyl, which al kyl
Ps optlonally substituted once or twice with a

SRE)% séﬁ&féd fréltRe Rfp ciBidif cﬁraoé{%sﬂfu’téﬁ"ér th%lh'ﬁ)iEd aryl or a

whi ch_al k group I's optlonal y substitu

- ehbatituig OTN{"&UF@WW@ hejeroaxyl igrowest er ocycl vl
i peridinyl, nmorpholino - 101 WO
200? ﬁﬁ@?@é“ﬁcﬁ, EPZOO%/ 008632 or pyrrolidinyl);
B & ?yla;lkyl@ﬂii]ﬁ oxo; -C(O -heterocyclyl (preferably
PR o RO B SRy bk o o oy
Oﬁbt'dr@ﬂﬁ\ﬂ lalkoscy bﬁiﬂsﬁ:ﬁ&&ﬁa%@ or wﬁ s'ﬁ%&f?%%d tIS’FS unddbSinhLF heteroaryl or

3. The conpound of claim 1,
Za'gylllw&ro benzo[ 1, 4] di oxin-6-yl. 5 4. The corrpound

ok B B Bl REGR B, GO cHone o

vﬁ@pﬁw%&nmns&b&t aridivhered R ?éné!k?lsdrl éll?ﬂ eabstitvited % an alkoxy
The congaund of any one of clains , Wherein R5

d Ris
R and R’ are selected from hydrogen or an alkyl group,

optionally in the form of their racemats, their enantiomers, their diastereomers or
mixtures thereof,

or the phamaceutically acceptable salts or esters or prodrugs thereof.

2. The compound of claim 1 wherein R is phen'yl or phenyl substituted with a
substituent selected from the group consisting of hydroxyt; alkoxy; substituted
alkoxy;; -P(O)O-alkyl); -NH-alkyl; -N(alkyl),; heterocyclyl (preferably piperidinyl,
morpholino or pyrrolidinyl), optionally substituted with -OH; -S(O)z-alkyl; -NHC(O)-
alkyl;

- -O-alkyl, which alkyl group is optionally substituted once or twice with a substituent

selected from the group of NHz; NH-alkyl which alkyl group is optionaily substituted
with -O-methyl; N(alkyl).; hydroxyl; heterocyclyl (preferably piperidinyl, morpholino
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methyl or ethyl. 10 7. The conpound of any one of
wolebdidsigst 0 5, wherein R5 is cycl opropyl.

conmpound of any one of clains 1 to 7, V\,herel n &F/Emosmossss
hydrogen. 9. The conpound of the formula Il 0 R8 N

N O SPROO N/ R10 R11 Il wherein: 15 R8 is hydrogen;

al kyl; cycl oal kyl; -0-al kyl; NHal kyl or N(al kyl)2; RO

is alkyl and preferably nethyl; RLD is hydrogen;

abk rrolftHRyS; -DIARG: h idi
ebiHroie QLR 2660 Gl AN BBE B RERIBRY gperainy.
gfregmph@ing 4>Wtohdnwl)c kﬂ:@)eN(dﬂdyl)zJ -@(@Qim&-taﬂm hizhn dikd group is

0 dr substituted

aﬁﬁ%ﬁaﬁmﬂbﬁ@% éﬁ‘&’r my' mé‘fﬁﬁ% N(al kyl ) 2;
het er o¥yelcpmpauneldfiorkiny 1 AARREIHR Tigl 2 3@5@@Méﬂ&o{1®4]c}imnﬁ-y’
pyrr ol | di nyl ), optional Iy substituted Wt

é( 0 2Fheepmpoundgf @y ey of. claims. Htoad.kyhereinhR Eis aatniethyl group.
gsoup I | e
SEbati 1T PHirdof Al SthsnT e Jndehlo i€ 4 befluted o
wansibsiituded agyloup is optional ly substituted - 102 WO

06/ w&%ggwg o 30K o a1 (5 HEaB & s COR and R is

PinREV! 8 Yyl nor phoI ino or pyrrol idinyl); -Oalkyl;
-COCOH; _oxo; -C(O) -heterocycl (preferably 5.
pT -per |-5‘"%9PmP°HB¢[§’ﬁ6W pHesf Ci/ﬂlmﬁoﬂ fodd,wharein R” is cyclopropyl.

o) I
5t b y5bband cFal ot e T, ihtin ¥ Higloeg
dpt i on’ﬁhﬂayompouhéofmaﬁwhmdﬁlei r racemats, their
enantioners, their diastereonmers or mxtures thereof,
ORkgl pharmaceutically acceptable salts or esters or
prod ther@of“ 10 10. A conpound sel ected fromthe
gr ou %‘ﬂm tlﬁ’

L N
| H e ORI
R10
!
wherein:

R®is hydrogen; alkyl; cycloalkyl; -O-alkyl; NHalky! or N(alkyl)o;
R%is alkyl and preferably methyl:

R is hydrogen; alkyl; substituted alkyl or halogen and preferably hydrogen or
halogen, preferably selected from the group of fluoro and chioro;

R is selected from the group consisting of hydroxyl; alkoxy; substituted alkoxy;; -
P(O)(O-alkyl)z; -NH-alkyl; -N(alkyl),; heterocyclyl (preferably piperidinyl, morpholino
or pyrrolidinyt), opfionally substituted with -OH; -S(O)z-alkyl; ~-NHC(O)-alkyt;
-O-alkyl, which alkyl group is optionally substituted once or twice with a substituent
selected from the group of NH,; NH-atkyl which alkyl group is optionally substituted
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(2S, 3S) - N- (4- Acetyl -t hi azol - 2-yl ) - 2-[ (R) - 4- ( 4- met hoxy-

10

15

20

25

30

1-yl]-3-phenyl - but yram de;

(2S,3S)-N-(4-Acetyl -thiazol-2-yi)-2-[(R) -4-(4-hydroxy-
phenyl)-2, 5-dioxo-imidazolidin-

1-yl]-3-phenyl - butyram de; 15

(28 3S)-N-(4-Acetyl -thiazol-2-yl)-2-{(R-4-[4-(2-hydro

Wf‘."ﬁédg gr;i?!%'l Qbkw évyﬁﬁ&r}fﬁ%é |Eo§ygllm @éeferabiy piperidiny!, morpholinc
(@pyas)id N&’()Zl Mtyjrl -QCDDBZ oke,Z«Q( D)-htdroBycii-(preférbiepiberidinyi,

%og)ﬁﬁﬁ% a)r ﬁ?ﬁrﬁiﬁ@ #y@ %{@;ﬁ(aw{)&,r ~GkPrdiH-alkyl which alkyl group is

(GHBoRSky Buk<titheatith thiAz@yT %ry%QO)ZNHQ R-4-{4-[2-(2-me
t hoxy- et hoxy) - et hoxy] - phenyl'} 2
2 5- di oxo-im dazol i di n-1-yl)-3-phenyl - butyram de; (2S,

k\"aﬁ)ﬁ théflgngﬁcj‘?éﬂac%n‘yétg “thet GRanforhar (%ﬁeent' 3%¥r&8mers or
|mmﬂaesltlne]‘enf1 yl } - 3- phenyl - butyram de;

&%ﬁ%ﬁha%‘% e eﬁ%%g%}}t?él%l sg%ts or es%erg or prodrugs ghzergiape t

di oxo-i m dazol i di n-1-vyi }- 3-phenyl - butyram de; conpound
with trifluoro-acetic acid 25
(s, 34) cnpaung selectadiiremche gy congigtiRg o [ 4- (2- di et h

R RSB A RER WD 2N iy afogu) % rfiicazolidn

Vi-yiR3iphiehybbutyraamide; ¢ aci d

&éﬁﬁ)l\k({;gﬁfﬁgig‘l %%?iéé}yﬁ hR,), 4Y(4) hydrg)ﬁyFE%)hgnél)Af—Zest Qtoxg-mr")udazohdlm

p rdmigr am de;
%283 cetyl-thiazol -2-yl)-2-{(S)-4>[4-(2-di et
%é’rﬁ)%( Mr}hlpﬁ@r@ﬁl)-&{(R&A—[&I@(Z-hydroxy-ethoxy) -phenyl}-2,5-dioxo-

%Q?hd]bﬁa@? é}\y}@{'b&?'g' henyl but yram de; conpound

u

((zs BB){N-anSAaspyi-imazamgt)sa-{( 2- e d@Ldiramy) ohenyll-2,5-dioxo-
%Ej%%e %i ﬁrﬁgégqgéenyi Iuict)y)l('gm%doe 2006/ 55(2188

I(IB S8IN-(#nBetit-HidzdIBRPN 2L (RRASRNON2 B HSy Lthibi ethoxy}-phenyn-

ester;

?@@S?JWWMGtVVL)t%Dthl =testydamide;[ 4- (4- di met hyl ami n

(28 A3 N R ooy 2. 2 ARyl @rpthexy-efhsiyphenyI-2.5-dioxo-
Bﬂﬁazel[dtﬂﬂ-yd}-s-‘bhﬁhyhbuwrmhwl) 2, 5-di oxo-i m dazof i di
%g%ﬁ;%‘{;&-‘gﬁ?tgﬁmsa %rl;l?%?ﬁl(%@i?[df -(2-dimethylamino-ethoxy)-phenyi]-2,5-
P%&ﬁda%o[r&ﬁh—g Pp/ﬁﬂ@myl%ﬂﬁﬂéf | dorfpctirll WA il 984 btic acid
§$bh§(¥4~%\ﬁ$ﬁgﬁl!a@l@-yl)-ﬁuﬂ(ﬁ) &F{ﬂe{é—diethylammo—ethoxy)-pheny!] 2,5~

@éﬁg Wd&%ﬂh@ﬁggﬁ} (%pﬁeqyl%%r%nﬁ de O po n w}ﬁw tnf?uo)fo-acetlc acid

I OXO-1

{28, 38)—N—(4-Acetyl-thlazol—z-yl)-z-[(R)-4-(4-ethoxy—phenyi)-2,5—dloxo-tmldazohdm-

1-yl]-3-phenyl-butyramide;
(28,38)-N-(4~Acetyl-thiazoi-2—yl)-2—{(S)-4—.[4-(2-dimethylamino-ethoxy)—phenyl]~2,5—
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide; compound with trifluoro-acetic acid
(4-{1 -[(1S,28)-1-(4—Acetyl~thiazol-2-ylcarhamoyl)~2-phenyl—propyl]—_2,5~dioxo~
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2S, 35) -2
5 (Bentﬁﬂa@zas:ﬁc; Efi ﬁwtybﬁh}a@l-zyf)—amlde

phenyl - N- (4- propi onyl -t hi azol - 2-yl)-butyram de; 10
woZnoeiasiag- [ (R) - 4- (4- Et hoxy- phenyl ) - 2, 5- di 0xo0- i pigdapRosnosess

di n-1-yl]-3-phenyl - N-(4-

propi onyl -t hi azol - 2-yl ) - but yram de;

(2S,3S5)-2-[(R)-4-(4-Hydroxy-phenyl) -2, 5-di oxo-i m dazol

idin-1-yi]-3-phenyl-N(4-

propl onyl -t hi azol -2-yl)-butyram i de;

?rgadéz%na?@&ﬁi}gﬁdﬁé@%%gg@%wg—sg}?ny| ]-2,

I OXO-1I'Mm

pH2BASINV(4-Amebyitiiayd!-2-) 2zjd-42diglehyiarninoaphale))-2, 5-dioxo-

'(Hﬁﬁ“ﬁ%%}‘lgﬁ%{igyﬂﬁ ptlm[awl(tﬁgyrthgxy et hoxy) - phenyl ] -2, 5-di o

§ t ol _i]-3- i
phesy3s)ie {(R)—m@m@mdxg OHeRY; g Xzy@gzer%xwaﬁog@;ﬂ? y Q -3-phenyl

DR B O 2 AR -
yplopiriyl-thiazal-2- m%HWmtﬁm I
k%is Soy IEGR% '4'\{2 Dﬂ{y%?o_%e}/\zoﬁ mlc%%n & ij fZ) 5 t%-lmdazohdm- 1-yi}-3-

( BenyBN-&- lﬁlﬁ)ﬂorﬁflirﬂaécﬁ ZEW-%M%WY) phenyl ] - 2, 5- di ox

o-i mdazol

10 N2G3Pr-3 M%wwh@mra Sistioxn- imitiazofichs 13}-3-pheny-N-(4-

15

t f (28,
B R A RS 3 PR p heny 1T~ 2 5-c
IM4 )-H[ Ryt @-deroxyrpigerwl)%z gwt M;gazolldm -1-yl}-3-phenyl-N-(4-
i 0 0 i ) - but yrani de;
(@épwﬁ)"%'%ﬁ& %"3‘2 azﬂtﬁeﬁet hyl a)r/n no- et hoxy) - phenyl ] - 2

Eenyl N-e( pr opél '(\)ﬁjtl Phi az)éf)—pher]yl] ?BS-dloxo—lnaldazohdln 1-yl}-3-

(s St O etoubalddcrpm-nnenyda S Sigromidaraiiy-T->

rufperiyl-N-(rpropioolyl-thiazeh-241)-botyeamigeret hyl ) - phosphoni c

104 WD 2006/ 018188
DU RS Aoy et ey Bk S rmilazolidia-1-y1-3-

20

;ﬁ@},&,{. -@Lﬁmgrohg,r_ﬁ-ﬁa#_zgﬁkﬁgﬁy?rﬁ oxy) - phenyl ]-2,5-dio

- ITmdazolidin ut yram de;
(Q?§ @%) 2?((3)44H§%L623M§thomethoxy)-ethoxy] phenyl}-2,5-dioxo-imidazolidin-1-

pheNii- ﬁa%@,?égitg%&? y@y&@?%ﬁ Sé 29,5 i 0xo-

( @s 35}24(3@4@4%@& &hﬂiﬁy)hyhé’dw]@ Sttllbmﬁuﬁ%ﬁd"hl‘r ¢1}-3-phenyl-

dazol

: dﬁéﬁ'ﬂ’"ﬂ@"{y ﬂb‘@éﬂ‘r%‘hfb’rbl{twaﬁﬂ@? 2-yl)-but yrani de;

25

30

conpound with trifluoro-acetic acid; (2S,39)-2-{2,
5-Di 0x0-4-[4-(2-piperidin-1-yi-et hoxy) phenyl ] -i m dazo
Ii1di n-ALcgmpognd selected from the group consisting of

(28,38)-2-{(R)-4-{4-(2-Ethoxy-ethoxy)-phenyl}-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
N-(4-propionyl-thiazol-2-yl)-butyramide;
(28,38)-2{(R)-4-[4-(2-Dimethylamino-ethoxy)-phenyl}-2,5-dioxo-imidazolidin-1-yl}-3-
phenyl-N-{4-propionyl-thiazol-2-yi)}-butyramide; compound with trifluoro-acetic acid
(4-{{R)-2,5-Dioxo-1-[(18,28)-2-phenyl-1-(4-propionyl-thiazol-2-ylcarbamoyl)-propyil-
imidazolidin-4-yi}-phenoxymethyl)-phosphonic acid dimethy! ester;
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phenyl - N- (4- propi onyl -t hi azot - 2-yt) - but yr am de;
g%&,ﬁ%@mg {4-[4-(2-Morphol i n-4-yl -ethoxy) - phenlyéllfm%’ogsmosm:i

+0xo0-1 mdazolidin-I -yl)-3 10

phenyl - N- (4- propi onyl -t hi azol - 2-yl ) - but yram de;

(2S, 3S)-3-(3-Fluoro-phenyl)-2-{(R)-4-[4-(2-methoxy-eth
oxy) - phenyl ] - 2, 5- di oxo-

i mdazolidin-1-yl}-N-(4-propionyl-thiazol-2-yl)-butyra

(R NS [Py Az ) A SR o9 Ryl S-dioxo-
mmddmlm:lmdl-yi}—:s Qhehbemym]de

(2SR ROl ey hiazof g J R B tismrmpenyiy 255 giaxo-

Xiﬁn&ﬁi&iﬂﬁﬁlﬂﬂ]-s pheMWb ramide;
propi onyl -t hi azot-2-yl)-butyram de;

h en
é%)—Zz{}%X-ﬂ)[d ;22~Dimethytammo-ethoxy}-phenyf]-Z 5-dioxo-imidazolidin- -1-yi}-3-

¥ ony| ﬂ{ ﬁfl gPﬁMJy—tﬁ?Qgﬁg yﬁ)i}#ﬂgﬁdg p%%% w:ﬁlf Hlugro-gcetic acid;

E, (lzfid?s)-%?[m%kommm riﬁﬂdimi@h@ﬂwxjr) phenyiLigi@adlidiaz-yl}-3-
BN Pranlai o2 dllybanmice;

((%% §§}244L[4-({z4\né|§@h8hﬁ '414{/1 #ﬁ%&%ﬂ%ﬂw )ﬁ@mxo-:mldazondm- ~y-3-

-di 0x0- i m dazol

itqmybhgrffl—pmmrml-tmaw -byhbutyracide;
| G338k il Pfel B2 A metbpripihonyyphenyl 2.5 diovo-
pmedohmr(-m-mwnaq:rmbmh meb:-ﬁylntautyﬁm?ém de; Zﬁ
((}%—§23§ %‘%@504 ‘H\{pgé aTme yl(?pheny)l)-an—digxo-%ngggh in- 1-yl]-—3 pheny}-
W—??T@ﬁ@ﬂ ll-th?%z()ﬁzgfl ﬁ%' hi azol - 2-yl) - but yram de;

ecar bonyl -t hi azol -2-yl)-2-{(R)
qzq 35)2- iﬂd%;&dﬂmyyethoxy) -phenyl]-2,5-dioxo-imidazolidin-1-yi}-3-

2:]?1%%‘ N-Gh-propicHi Riidk 229 nillylamidg, s 3- Phenyl - butyram d
(28,3 2-UR)2, szlbﬁewmsu 1rﬁrdae_eshamnbﬁjlsldhe%yﬁfxﬂwm@plonyl-
dazo] i gl n- 1%“& 3-nethyl 30 pentanoic acid

%‘359 Y 8ol - 2-yl ) -ami de;

o [ STt O ———

miﬁwﬁbmgas)sbutyramlde

RS AN RRRBRI A ERDRR -5 SO SRy b 2 ey h-a-

mmonyi-thia&bltﬁ)yl)%tﬁyréihﬂéo i midazolid
E OJ{S henyl - butyram de; 2-{(2S, 3S)- -2-[(R)- 4‘
4 %.q% [5@({![ grcmydplggpmsl-ylj gnyl]-2 -dioxo-imidazolidin-1 1-yf}-3-
i yr X
%&%hg ( galftge%ﬂ laﬁugnko t3|r€mﬁk:"(‘:ar boxylic acid

RR)- 2e€3<t {#[(anethoxy-ethyl) methyl-ammo] phenyl}-2,5-dioxo-imidazolidin-1-
_yl) 3-phenyl-N-(4-propionyl-thiazol-2-yi)-butyramide;
(28,38)-N-(4-Cyclopropanecarbonyl-thiazol-2-yl}-2-{(R)-4-[4-(2-methoxy-ethoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yi}-3-phenyl-butyramide;
(28,38)-2-{4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-methyi-
pentanoic acid (4-propiony}-thiazol-2-yl)-amide;
(25,3R)-3-Benzyloxy-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl}-2,5-dioxo-imidazofidin-
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2-[(2S,39)-2-((R -2,
“5)90[%1%{1613 phenyl -i m dazol i di n-1-yl) - 3-phenyl - bﬂ&%ﬂ}fb@oosaw

i no] - thiazol e-4-carboxylic acid nethyl ester

conmpound sel ected fromthe group consisting of 10
2-{(2S,39)-2-[ (R -4(4- Met hoxy- phenyl ) -2, 5-di oxo-i m daz
ol i di n-1-yl]-3-phenyl -

but yryl am no} -t hi azol e-4-carboxylic acid methyl ester;

SR adbpin Bl bt AiaRD STV ) -2

1'0X0- |m

bu$r 38 )alNi A2 -d¢thaxpheelh) dhiaboix3ylj2-H B¢ - Mahbﬂioxge—sﬂhenyi)e,&

DAV b o) e 1725
pf@{[ﬁb‘ﬁ&f—?{(ﬂ)ﬁﬂ?@%}ﬁ%@&n@oﬁ -SRI BERBLYIG2 BediskdTRRBYEolidin-1-yl}-
5 23(!1@9)/839”—)’5"'1‘“@F@OHb‘PﬂDI@%W@DEXfW ¢id ongthyigaienand 2,
TRl B2 5 Dbt eimjdagolidin 11v1:3 ghenvkbutyryiaminol

eitigzole-4-carboxylic acid methyl ester.
2-{(2S,39)-2-[(R)-4-(4-isopropoxy-phenyl)-2,5-di oxo-im
i dazol i di n-1-yl]-3-phenyl -

ggﬁ)’ r YK%Bﬂiﬂinﬂr@e@éﬁbﬁﬁﬁnPﬁ%tﬁ%ﬁbid&n@@iﬁg gethyl ester;
10 22{{(25538BR-IR-4-RF-Methaxywpbenw) 2 5-disxpyimigareliginy 1-pl}-S-phenyl-
A di e 1 Mg '
BARERES B de ot add etV SSIET: ¢ aci @ et hy
eg2H{@s,35)-2-[(R)-4-(4- Hydroxy—phenyl)-z 5 dIOXO-ImIdaZOIIdIn -1-yi]-3-phenyl-

hgﬁéﬂ%r%?rg:}%h%%@e—-f’f-cgéo lic B acud meth P osigp orylmethoxy)-p -

i rﬁ HQS%S’E)O%—E@—MJ}-?mwleiﬁwfwﬂj@E-di&oaiﬁﬁhﬁzcﬁmﬁ] - -yl}-3-
15 ZPM%Q@WWIQGWWMMWGMMDWMMXy phenyl

PRSP TR A e u R 2 Sdipro aicgpidin-1-v1-3-

eﬁh@liyl butyrylamlno)-thlazole-a#wcarbo lic acid methy! ester;

?%&%??ggkdﬁﬁ#-(‘;lgg&ﬁ%&@’e nﬁ/elzyl) 2{5( dl)oxo-n[mda(z%hdm- -yﬁ(yi -phenyl-
| B gﬁﬂ&hirﬁir}ﬂn:&zé!llelz:»eg:tab&wi@é&&?Aethk}l @gat-e- 4- carboxylic

20 ZMZS,@)Z-ERD-&F{)@ Methoxyd-imeltyipihenyl))2, 5-dioxo-imidazolidin-1-yl}-3-

SEfe B ERAS R oks KPR R methyastan ny
,38P2-{(R)-4-[4-(Dimethoxy-ph i -ph -25-d ~
AR B e
-1 38k ﬂ%@?V‘a‘i’H w]ammﬁ ﬁyaz@%-@am% aqid avaﬁtayl ester;
. . / [ 1
”E—E{{Qzé %BQQ I\??E%J:Q? pﬂ'u%ﬁ(lggﬁg (%éﬁ%ﬁgat ﬁéé)ﬁy ﬁ"r’ldazolldm 1
25 SVIHbUMlemmﬁitbiaZdle%-ra;b@yﬁs acid methyl ester
I
P B PR PR AU Ry Ja o7 PR g g B ey 2 5-dioxo-
omd@imw{—)l y%rblﬂyﬁl/lalﬁk\@}-tmhﬁﬂéd-bﬁtbbx%d btid methy} ester
but OFE t hi azol e-4- carboxylic acid meth
KZQ/ 3§)-2-[( )-4-(4-Methoxy-phenyl)-2,5-dioxo- m:dazohdm—‘l yl] 3—methyl-
pentanoylamino}-thiazole-4-carboxylic acid methyi ester;
30 2-[(28,38)-2-((R)—2,5-Dioxo~4~phenyl~imidazolidin—1-yl)-3¥methyl-pentanoylamino]—
thiazole-4-carboxylic acid methyl ester;
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w@zédﬁi’aﬁzﬁﬁ) 3-Hydroxy-2-{(R)-4-[4-(2-methoxy-ethoxy) o o

enyl ] - 2, 5- di oxo-

|n1dazoI|d|n 1-yl }-butyryl am no)-thi azol e-4-carboxylic
acid nethyl ester;
2-((2S,3R)-3-tert-Butoxy-2-{(R)-4-[4-(2-net hoxy- et hoxy
) - phenyl ] -2, 5-di oxo-

i ?”((%Z%Ihﬁ' (Rya 4 k2~gﬁ'é?l{%~&ﬂbgﬂlﬁﬂJHyﬁ—ZZ%-%‘!o%(ogiﬁ{ig%ihin91 yI-3-

acid net est

BRthy- pmtawam*riooﬁ)lazeieﬂ—mbbwwammelmyi%sﬁemi 0X0-i m

eSS Rdidbh 23 metaonphenyhe G-diexasiridazelin -y
gﬁy 5;11’3156 —tﬁ:dﬁbtdl%}érlﬁ»@ﬁ&mﬂ théth{PedtBf; hoxy- et hoxy) - ph

Erik §5<|}TSdil'fbidWT%{(Mﬁy(Baneﬁwxyﬁmpréenytkarﬂswmym c
ﬁﬁi{fg% ﬁyl g?@hﬁg?mmo) iht{a(zﬂsa-ds-c?rfowrcn%gzﬂ &%;h%lt%&{y)
BHE, B]'w’r)z BrtBotogy-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl}-2,5-dioxo-
gﬂh%?@g:{nmrﬁ?éég%p}la oI ~tl¥r!a%?e~4o %a:lboxﬁrzcoéc?d ?"nect §f%%¥eyrl e

2 {(2(52 §R$B)MétKoﬁy@[(RM—(ﬁﬁlﬂétﬂo%%‘eﬁylﬁ-(z% atbxoArdidaZBRERO i}

- et hox

Wﬁ)ﬁam yq)}dg é%ﬂrbpwyhm@mtamemr t hi azol e-4-carb
S R TR R et oswsips P el 39N aa

muamhdnﬂwm-baymmwo)—th|azoie—4-carboxyhc acid methyl ester;
gg{bte’f §ﬁ¥ bagé#z%}ié%yhi ?(ﬁ?he[ﬁ(i%re%%x{/l-étﬁogﬁl gheny!]- 'ld-droxu-
Rmﬂéé’e‘ﬁdﬁR)l =y Blﬂtﬁ}ylé’mﬁ]ﬁ?-ffaai@lémﬁfbﬁmw&ld RAY dstetr ©

i oxo-im dazolidin-1

?ré(aﬁfﬁRb@r(ﬁa‘ﬁb’ﬂ%hﬁﬁtﬂ°>ﬂﬂﬂa&(80d~[4-(@anb&w%&thw)thenyl]-z 5
R B R P s L e

211{(28;3R)r2€[a’i)94+(4|4hnethew-bh6ﬁyl) 2,5-dioxo-imidazolidin-1 -yl] 3-methyl-
hEt h§ yigent rlﬂééz%{“i‘—c%réo% c? gL;g n%et%?lrgs%éy e actd
2(@@@%?%(@}#{4(?—MQHW§MPBH&W @yc!h))x@-irﬁt&eﬂﬁ?n-ﬁ yl}-3-

m | dazo

WQEWWEBW%MM%&@Z@I%WWDmn@meﬂmkesieyj est er
B BN AR RO PO IPrI . Sl ierediy -5

deinykpghiandylaeiing)-thizpheaydarboxylic acid methy! ester;

azol e- 4- carboxyl ic acid nethyl ester. :
%%A%’%)S%%%Z% b AReR TR H SRR 6o SoRPaiding ik 3-phenyl-
lamino th:azole—4—carbo IIC acu:i 81eth3g grs]‘.%%r[apdél] df oxi n- 6- y|

3~ {(g/ ﬁRMd“r&iﬁﬂmm M|)-12 ‘-§'-Id]oxo-|mndazohdm -1-yl]-3-methyl-3-phenyl-

_ &WI%{FMHOFH‘B&M@”&J}B&)‘I@ %219 metﬁyl%% ebl'oxyl lc acid

2- {(28 3S)-2-[(R) -4-(4- Acetyl anf no- phenyl ) -2,

060 SRUBBUREElekSEPGUbe asbup consisting of
23{([2?3{:&)3@{(1’914 E@B@iﬁi{@m“bé%’fmﬁ}dlé)ﬁn%cyl)j 2 B hIO%b.- ik biidin-1-yi]-
b“t&tfh‘iﬁr’)m@ﬁ‘meﬂ-qdrbemlb(aﬁ)d rhetiy metdtpxy - pheny
bgﬁé gsg% éﬁ@oﬂ—gh{ﬂﬁ%l g{oqbﬁenyl)—z 5-dioxo-imidazotidin-1-yl}-3-phenyl-
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(2S,39)-2-[(R)-4-(2, 3-Di hydro-benzo[l

wodbok/@sigs- 6-yl ) -2, 5-dioxo-imdazolidin-1-yl]- Jf}?"‘/?!a’%ﬁ"a""’“-*‘

[4-(1-hydroxy-propyl)-thiazol-2-yl]-3-phenyl-b

e;
(2S,3S)-N-[4-(1-Hydroxy-ethyl)-thiazol-2-yl]-2-[(R)-4-
(4- met hoxy- phenyl) -2, 5-di oxo- im dazolid

i n-1-yl]-3-phenyl -butyram de; 2-{(2S,
38)ty@rlérh®o}4hrééei&fb4 bQMMEMH)m&hK%QéﬁXO i m dazolid

i azol e- 4- carboxylic

b
a@ 4 (ﬁ fﬂ@ﬁgy ir%aw %%%Irl)ythggo[r18~y!]-2—~[(R)-4 -(4-methoxy-phenyl)-2,5-dioxo-
(.%ﬁdé%z%lrdwiw]%g éﬁﬁlﬂlﬂﬁg@ag azol -2-yi)-2-{(R) -4-[4-(

nmet hoxy- et hox
dR&IS)-Ail )61 2, 8t by drd- pe@zqﬁhdemb*ﬁ-yl) -2r8-diexo-imidazolidin-1-yi]-N-

5@8 i;gf \llsg é?@'@%ﬁ%%% (ﬂgg tﬁﬂéﬁﬂﬂﬁfg@m) phenyl ] -
2(F8, GB@-)MM‘HHWM)@Léth? whn}aza-zavn:mql(ﬁml(wrﬁéﬂws pheny))-2,5-dioxo-
4- Et hanesul onyI th| azol - 2-yl') - %S F

@lﬁiﬁﬁ&'&ﬂw -@rﬂr?uszptlyn
(SlaB SR AIRAAAE e ﬁ%yﬁﬁﬁ%al‘?@%ﬁ%%@ Feheny-
lﬁywmlnBﬂhth@Zmeﬁmbexyﬂwqdi Hirdethylamide;

? A (REARGUSR thiazdh 3 3} RRRIA - B HE XS Sthoxy)-phenyll-2,5-

s s A ) e o0

%?f@'@g%ﬁﬁ'&‘z@wlﬁnykfn)azpi—g-sﬁi 5{65}14-[4 ~(2- :’neth%xwethfxy) phenyl}-

2-
288l RlaaOh-1 RS BRAIad B GRe, 2 o e ot bt

§@f8) I(I44{E’2han@Lﬂfnnyllth[e(ml-&yl)-2-{(R)—4—[4—(2—methoxy~eth0xy)-phenyl]-

S0 R SR s

(@S, mmyé(awcﬁtﬁ abewmkaza-zlw 21 B-((d e SR SHbxy)-

_?%r banoyl met hoxy

SOYil-8x loﬁpdﬁﬁf!ﬁﬁ%ﬁﬁl 1—ﬂh?rpbepﬂMYrammm ani de;
((}ﬁ%&% n[’gk% ;\‘i :-%1;]1 ol 3 %L&mén{o&ﬁlz 611&%(1!{3?‘{)8 li -5%_dioxo-

dﬂmtaaohdmdla)dbbhdnmw z-;ddtrc meyth Ieutar am de;

Q@'ﬁik@%ﬁ%ﬁ%ﬁ )25" %é)d# @i\gl I21 4~propl r(;yl)thézgﬁ2~(§lﬁ:a?bamoyl) -propyl}-

inﬂdézandm@yl}—bh&héxﬁ 0B Hcid e y’l and 30

-&(33% Q_g4 Acetyl -t hi azol - 2-yl ) R) - 4-{4-[ (2-meth
2 abipxedribheRd)y2- mwx1yqti.—prop|onyl-thlazol-2-ylcarbamoy!) -propyl]-

RhRaYbid %g.%,%ﬁéﬁow%ﬁg .n-1-yl) - 3-phenyl - but yrani

SURG S8l ected fromthe group
25 8B3N- (@Aoéty[—ﬂ&zol-z-yi) 2—[(R)-4 (4~ dtmetrylcarbamoylmethoxy~phenyl)-

I ol - 2- ((R {4-] (2- met hoxy
2P lidhEb I B A Sphdnt bhiyradd,
(28,38)-N-(4-Acetyl-thiazol- 2—yl)—2-[(R)~4—(4~methylcarbamoylmethoxy—phenyl)-z 5-
dioxo-imidazolidin-1-yl]-3-phenyl-butyramide:;
(28,38)-N-(4-Acetyl-thiazol-2-y))-2-[(R)-4- -(4-carbamoylmethoxy-phenyl)-2,5-dioxo-

imidazolidin-1-yl}-3-phenyl-butyramide and
(28,38)-N-(4-Acetyl-thiazol-2-yl)- 2-((R)-4-{4-[(2-methoxy—ethyicarbamoyf)-methoxy]-

phenyl}-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide.
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phenyl }
-2, 5-di oxo-imdazolidin-1-yl)-3-phenyl - butyram de;
(2S,3S)-N-(4-Acetyl -thiazol-2-yl)-2-((R-4-{4-[(2-meth
oxy- et hyl car banoyl ) - net hoxy] - phenyl} -2
5-di oxo-im dazol i din-1-yl)-3-pheny(-butyram de;
(2S,3S)-N-(4-Acetyi-thiazol -2-yl )-2-{(R)-4-[4-(2-rmrph
ol'i n- 4-yl - 2- oxo- et hoxy) - phenyl ] -
d|00|mda ol i dj ut yram de;
140, & S bRiIe, ol ledi o the kb %ﬁ 8?199{0( R.2. 5 d
(29, 38)9N44%ﬁ(}&’—tlﬂml@%lwzq:(ma¢{4 [OZ-rﬁeWioxy—ﬁthylclzargamoyl) meghoxy]
phenyh}oéyg dlgx(()e 1% d]azolrgln z‘jll—zy) fls phenyl butyramld0 ey utyram de

(23%29‘9?@(4&&(3}%.&2&%@) ﬁﬂtmm gﬁ[(ﬁmbi&méth%xraﬁmw -hethoxyl-

di oxo-i m’dazol

PheymA 8- Nomlrpld@mldﬁyﬂ-yi)fﬁ QlMY(-QUSW)mBGI yram de;

(25( gﬁ@/g%e{et% R?} afﬁgﬁ%—_g)léf%—%&_%—ﬁ%-mﬁhﬁl|n-4-yl-2 oxo-ethoxy)-phenyl]-2,5-

diowe-ImidalzolBlipis e;l}y&phenyl -butyramide;

OSSR A R TS U g 2ol

ethbxyﬁqtﬁmy&-]mﬂhmiyiu}-#-@l} S-pliew&utyramidéazol idi n-
(2&%&%@%@?2@/ rl{n(e%y cfl@_rtFr Lon tﬁg,]lh%ﬁﬂ -2% Jbdo-PHbs Gl a8 -yll-3-

4= ;ﬂnpmaytahia@sw- érhrdé; 5- dI i O)r(]o i m |2 dalzol
(2% —ﬂﬁiﬁ%’@é\ﬂ thelIarggmoylmethogyggﬁe%nY) 2, Et‘a-dlro%olmldaz)cl)lldm- 1-yl]-3-phenyi-

- N(@%ﬁ@ﬁ Eihu{aﬁo?) )50@?&%]@:—34 [ 4- (2- oxo0- 2-pyrrolidin-1-yl

-im azoI|d|n1

: (28‘3@% {41— -Mstmgrethycarkasioyh- ry%thpx;ﬂtnhpnalﬂﬁzcﬁgd;oxo imidazolidin-

RPN oplbry Aticgof 2l dlgpnde, = oo etho) - phe

(29103 PHIRI-4-14-02-drirphelin-gii-2zano-athpky - phanyl]sdybetioxmiinidazolidin-

13N b RRBRE R RAde! ! azot - 2-v1- 2oL (R
(29HBBRIH(R)2, 5-Dimxm4;-[4-(ﬁ-datzdl-p3drdhdEh-lfw-etﬁephq:ﬂ}dnyl}lwwaaoiidin-1-yl}-3-
phéf-AiAEaiopiosyT-Je e 2S8R 1t o e amout i co a1
(25,3SR25{(RL4-(1-ABIAI S} 01S oy BRof 3 SAORONBblcin-1-1}-3-

phay N HEP PP AL TRZ a2 d - BV ERB B A  od by NEKL 5
(2545915;\: W&w@&ﬁeﬁmé&rﬁﬁmmaml%ﬂé (Wﬁﬂ%&ﬂné&h?l@ﬂﬂb%ﬁ@lmethoxy—

or cl he manufacture

PhW@r%ﬁm lﬂb@aﬁohéthﬁﬂrﬁrﬂTﬂWbbutM@ﬁ@d@ 4817. uSe_

accal, 14
or cI alm I S used

cohBSATPS R UGS i sease.

4615. Use of a compound of claim 1 or claim 9 in the manufacture of a medicament

for the treatment of a disease mediated by MEK1/2.

4716. Use according to claim 4615, wherein a compound of claim 1 or claim 9 is used
in the manufacture of a medicament for the treatment of cancer.

4817. Use according to claim 4615, wherein a compound of claim 1 or ¢claim 9 is used
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18. Use according to claim15, wherein a conmpound of
claim1 or claim9 is used in the manufacture of a
nmedi canent for the treatnent of a cognative disorder.
19. Use according to claim15, wherein a conpound of
claiml or claim9 is used in the manufacture of a
medi canent for the treatnment of a CNS disorder. 20. A
pharmaceutical conposition, in particular for use in a
di sease nediated by MEK1/2, conprising a conpound of
. claiml or 9 and a pharmaceutically acceptable ]
in thg mappfache oha sepgicamentder e disaimenrtof inflarmalosy/agloimmune
diddgeapeutically active substance, in particular for
use in a disease nedi ated by MEK1/ 2. 22. The process
18 or Useeagearlingia elaien 46, whereinpooemipednd efraiaimal br claim 9 is used in

tn@ el facto' sn@ulaent REhe tatlarfof §EBGHA Rl porger.
190 t bisa acoansingnty daim he, wisenein a campbohd ofwslaind 1Hrid@ia® is used in
i She e BN ol LR e S MR
20-N N fde@haceddiddl Ebmposition, in particular for use in a disease mediated by
MEK1/2, comprising a compound of claim 1 or 9 and a pharmaceutically acceptable
carrier.
21. A compound of claim 1 or @ for use as therapeutically active substance, in
particular for use in a disease mediated by MEK1/2.
22. 1hemmm%ﬁrmemmwhdwedacmmbwﬂoﬁmmMaHaaandemm
9, whereby '

-a) a compound of formula 17

RE—¢
N NH
s7 N 2
H
10 R
R o
17

is reacted with a compound of the formula as follows

O
K
N.__O
HO j;/\!<
o
“ Jria
R

to give a compound of formula 18
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R10 RO 18 b) said conpound of fornula 18 is further
wbhedsdreiset th CF3CO2H to give a conmpound of formula 19

O RS | / RL1 NOHNH SPRI9 RIO 5 19 c) s%%m“”s’"““"i"

compound of formula 19 is further reacted with

di phosgene and diisopropylethyl amne in a solvent

sel ected from di chl oronet hane, tetrahydrofuran and a

m xture of tetrahydrofuran and tol uene 10 to renove

the fenpbutyl carbapate protecting group 0 Cl A kCl

Cl @6 to give a Rw of formula 11 0 R8 O O

-"N SINNN RO HRO RI1 \ IS ~ 111 wherein RS,

R9, R1 ajg ' hﬁve thrre ings given in claim?9.

-112 S INI ﬁ O

R10 Ra

b) said compound of formula 18 is further reacted with CF;CO,H

to give a compound of formula 19

0
R3\§\ R11
/9 H
S*N N NH,
H o
R10 Re
5 19

¢) said compound of formula 19 is further reacted with diphosgene and
diisopropylethyl amine in a solvent selected from dichloromethane,
tetrahydrofuran and a mixture of tetrahydrofuran and toluene

10
to remove the feri-butyicarbamate protecting group
2 g
cl” o7 "ol
to give a compound of formuta I
R8 0
O H
J}j‘\ o Oy-N
SN N
R11
R10 RO
15
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wherein R%, R®, R™ and R" have the meanings given in claim 9.
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