WD 2006/ 029862 PCT/ EP2005/ 009926 SUBSTI TUTED
HYDANTO NS FOR THE TREATMENT OF CANCER Field of the
Invention s [0001] The present invention relates to
I.p derivatives of the formrula RL HR2 S %N
“@ﬁ%ﬁ“%ﬁ% R3 | wherein RL, R2, R3 and R4 AFHEREP;/Heps
hereafter. io [0002] The conpounds have activity as
inhibitors of the two protein kinases. conmonly known
as MEK1 and MEK2 for the treatnent of human di seases
such as cancer. MEK is a commonly used abbreviation
for MAP kinase / ERK kinase which is in turn an
abbreviation for mtogen activated protein /
extracel lular signal regulated kinase kinase. MEK is
al so sonetines referred to as MAPK ki nase or 1s MAP
ki nase T NAEEED BXPRYOETH OB fTHE HIRERFMNAIHE ¢F0 AANCBR 03]
Cancer is a disease characterized by the proliferati-on
of malignant cells 20 and tunors which have the
potential for unli ngs .ocal expansi on and
system c netastasiggﬁﬁﬂ?gﬁ%ﬂbgﬁprPIed gromh is
derived fromabnornmalities in the signal transduction

5 [0004§ Rhapeesentinvertiongejateste hydantoin desvagivesbhtHeotnmila,
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which differ fromthose found in normal cells. The
abnormalities include changes WO 2006/ 029862
PCT/ EP2005/ 009926 -2 in the intrinsic activity or in

the cellular concedlrati on ofoorfd or nore signaling
proteins in the sizg’;%ﬁ{’ng _asc%’

. F'{I;;hese changes are
frequently causedr attons or over
expressi on of int raceFI ultar im ng proteins which
can lead to spurious nit&denic signals within the
cells. 5 [0004] The mtogen_activated protein (MAP)

ki nase pathway represents bne of the best
characterized signaling pathways involved in the

wheleireRYIRFeRe sABR* are defined hereafter.

[0002] The cpmpounds have activity as inhibitors of the two protein kinases .
commonly known as MEK1 and MEK2 for the treatment of human diseases such
as cancer. MEK js a commonly used abbreviation for MAP kinase / ERK kinase
which is in turn an abbreviation for mitogen activated protein / extracellular signal

regulated kinase kinase. MEK is also sometimes referred to as MAPK kinase or
MAP kinase kinase.

Background of the Invention

[0003] Cancer s a disease characterized by the proliferation of malighant cells
and tumors which have the potential for unlimited growth, local expansion and
systemic metastasis. This uncontrolied growth is derived from abnormalities in
the signal transduction pathways and the response fo various growth factors,
which differ frc?m those found in normal cells. The abnormaiities include changes
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progressi on of human cancers (J. M English et aL,

Trends in Pharm Sci. 2002, 23(1), 40). This pathway,
via the Ras | Rat/ MEK / ERK signal cascade, is io
reezorsedse for transmtting and anplifying BdR88sH09926
signals fromthe cell surface to the nucleus where
activated transcription factors-regul ate gene -
expression and determne cell fate. The constitutive

adnt ihedntriosic akctivityl & ip #ehoeiylar sonsanktion ehdnd or rinnﬂhmgnalmg

Cc roation Sre atedatlvat

¢ BB (e h ki Seq J6R5S UpRieRarR Teal Bihifaued by

t genaticrautetinas er mlewpﬁesengn oRirgraceliutait ﬁ%maﬂmg p@dsteﬁiafwhlch can
ted, ent n found in human cancers,

g‘r%%t Eﬁn&% &5% f‘a?g‘Pé@ﬁB’rﬁ‘aé?F ¥ ni ng abnor nal

growmh control. In human nmalignhances, Ras nutations

are common, having been identified in about 30% of

CEOOR g thitohen HifvasdeElin [MRP) kineSe piBwa tEgTeserld Bne of

t!@rh%it nbanaptephm; p?gaalmg pﬁtmaymmudeedm ﬂierﬂweppatea) and

' f@log)’es%tw rﬁm&{n r ac% q\.’la\“z gfsﬁv‘éttbl %Fs ih %Sﬁﬁ 0t& 2002,

ownstream ners. rom nent anong
t B8(1), 40y blsnmlmmy oih the Rest/i Raf / MEKY ERvesipoalnds e, is

L8000 By S g AR REBHRAE SRl gty
ksurtesedo (e nudsusawliere-dRivyted ranseitiondsctidowegtiatagene .
CPPRRiP o) dfRhyinB ! Lot S SRRt i iuay i
ksufmw te irchate Zelivlbr frénsformation. Erybmsgulaied bativatieRIsr trerldAP
Jofgest b B0 Bl 10 Bt R R R ot £ Ry
anutaliBk? ot Rahsiutatiahs haaﬁéqmﬂlyrbdeatfeunm irt mgnmgcdtumm;sse Sand
ra
SBISah i Rl BPE RS e RbaPo PRl ol b
gnaligrianaes] Ras mutadion8 ard dommBonphavittg béen idSatifietcia ab88B30%

SFoanto 0 Al BT BB B e

rebiEirenipsoteims dviidch eonvedvgrianbsing triprmsphatedowudrosin@nge

P TRed RGT Sug Freer® 46l oo By Berda T ablgteam

Ratfacedinlar pagnaso Piomelehs among ithe targatd récrdibedkby active

SRoRoGRBaIS e Bo s bt Fist 68y St FpafREEh Be PibteMgnases

ZlbﬂZ‘\’aféfamﬂy M&)mp@edeo‘f titree relafeal Kinmses (OF, B-handRaR4df) Rat act
ca ﬁ%ﬂﬁsﬁegﬁl %&Q&g Ras Hgls-mg ia{e%Wactlvatlon :H?um triggers
activation of MEK1 and MEK2 (MAP / ERK kinases 1 and 2) which in turn
phosphorylate ERK1 and ERK2 (extracellular signal-regulated kinases 1 and 2)
on both tyrosine-185 and threonine-183. Activated ERK1 and ERK2 translocate
and accumulate in the nucleus, where they can bhosphorylate a variety of
substrates, including transcription factors that control cellular growth and survival
(A. Bonni et al,, Science 1999, 286, 1358). Recently, B-Raf somatic mutations in
the kinase domain were also found in 6% of malignant melanomas, and at a
lower frequency in a wider range of human cancers (H. Davies ef al., Nalure
2002, 417, 949). Like mutated Ras, constitutively active mutated Raf can
transform cells in vitro and induce malignancies in a variety of animal models (H.
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conmponents of this signaling cascade are energi ng as
potentially inportant targets for the nodul ation of

di sease progression in cancer and other s
WU fbé/segeat | ve di seases (R Herrera at al.

‘Med. 2002, 8(4, Suppl.), S27), [0005] NEK1 FERR#R0 Wibors
are menbers of a larger famly_of dual -specificity

ki nase (MEK1-7) that phosphoryl ate threonine and

Dyviesichal, rieétumpfdﬂ V8@49)U$3|Miﬂheqmpbﬁaﬁ@§ef tERhsehi 7
code di stinct but they share
MEK BRE elBu ndosseropmant ot Hindncahcets tasanass

@@hpbryénw okﬂhfb@@qéiiﬂgﬁﬂagéaﬁégﬁ@ﬁrgg{g ad b&eﬁhé&@ﬁ@&ﬁént

Lat 8%3 %I on
> 1o @'95’ Of eisEaER AT QS@%'%'WHMH%WEQ have

l@‘llféﬂ@lﬁﬁ@ Cf%@ R. Hé‘ﬂ@i@! fGANGRIR WW2002 -
ggﬁt itutive agi(l vation %f MEK hgs been shown 8t(46 Suppl.},

inis cellular transformation (S. Cow ey at at,
Cell 1994, 77, 841). In addition to Raf, MEK can also
be activated by other oncogenes as well. So far, the

l%&“]slgggﬁmagg%\ggﬁ& %x?et I%Sem f NE 1 and ﬁmﬁ&%ﬁ&ﬁ%}gﬁ@g@cgy kinase
(MEIe1- TNty hoﬁjﬂbﬁilététtﬁre%lﬁﬁ@ éncpiytdsmé}e@mb& oPPaddusii&P

U 1K) bl BBl o o o s

Iﬂﬂhdilbgy (B[I"/b)eotﬁh Withln theansdHetdl eatamﬁ%%e\/&anfé?n@éﬁcﬁ%st of
@5{ I nt many extracellular signals into t

R gtouBsio Gy Fog8eRs Potfork BibLGha CO%E 268,

| HXQSD/E@nb@ébrh& fopins &f EKNER O 1vb %Pbeen l;olund in human

en m no) - N-cycl oprop | met hox or o- benzam
%@Cﬁéﬂ i ofistiigfive aeivatign of ﬁfﬁ& Bas Pﬁ%ﬂ sheyw tor iepwitiin
deMuBETraRsBIh &iRIn CHOWeWQ H/cel4d0h, Py %19% AdHitid¥Rb Raf,

evj dence t hat Ki and 2 represent an attfactive

MEK @ alsst be privaiatly etiies ancoganes weelorSe far.dha ealy kaown

seabb@éteam}dn SRPS afe ERM1AKIES (ReSkg énét*aheJ Blo! Chem. 1992,
eracti vi ty of MEK and di seases rgq?u at ed t he
%\fa)épk‘*% GDhdNE ursisupbatstrateosRssifiely in Cé{t'%'dtottbeﬂlﬁlﬂue ability to

e géthttﬁ-@smeeasmhréoﬂmsraﬂeg g}é%e RIS QS LYt a

been reéeporte ucokl nase acti vat

qgeal ok n i emn?é%msdum caseRdecwhich ﬁﬂmﬁs itygintegrate many

Bdrb8ShIA)signBREINEPIMBMABK pilhedy. have been previously
reported were defined as contdi ning a nethyl ene spacer

~(CH2 group) WO 2006/ 029862 PCT/ EP2005/ 009926 -4
bet ween the hydantoin ring and additional substituents

[0606]PrévisldifiRPorBd studies with the MEK inhibitor 2-(2-chloro-4-iodo-
phenylamino)-N-cyclopropylmethoxy-3,4-diflucro-benzamide, also known as Cl-
1040 (Pfizer Inc., described in PCT publication No. WO 99/01426) provides -
further evidence that MEK1 and 2 represent an atiractive target for
phamacbiogical intervention in cancer or other human diseases characterized
by the hyperactivity of MEK and diseases regulated by the MAPK pathway.

[0007] 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)
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unsubstituted or a substituted aryl ring anongst other
defi ned substituents. The conpounds clained in the
present invention are defined to include conpounds
viverzensopssse i s no nmet hyl ene spacer between t h&rep2005/009926
hydantoin ring and substituted 5 or unsubstituted aryl

or substituted or unsubstituted-heteroaryl group

rings. Summary of the Invention (0008] There are

p eritthedyganintiging andeadditomallsabstitaerRE whidN inBdded B4

S g . c 5 e R
> gt S by o Al DA B o
oICouIPHYDES Flaimestin the kidsenainkentjon are deffikgdd include compounds

B e T -

t I9& Ugsidhniituterhaiyben substifutadibstindulbistititeal hetomidbs igrdui mehs.
aryl or heteroaryl; 20 R5 is selected the group

consi sting of |ower alkyl, |ower alkoxy or am ne

i ndependently substituted by a substituent sel ected
fromthe group consiSuinmganyfof thednwerdion | ower al kyl
and | ower al koxy; optionally in the formof their
racemats, their enantioners, their diastereoners or
m xtures therof, 25 or the pharnmaceutically acceptable

S esters or_prodrugs thereof. [0009]"Al kyl"
d@?@gh‘%{eﬂ? Erioﬁlﬁ%ﬂcqﬁ’&?ﬁ%’d'ﬁs@fmﬁ’:ﬂ%ﬂu@r cyclic
saturated aliphatic hydrocarbon. Preferably, alkyl
denotes a |l ower alkyl group i.e., a d-GC6 al kyl WD
2006/ 029862 PCT/ EP2005/ 009926 - roup and i ncl udes
net hyl , ethyl, propyl A s&proeypd propyl, butyl,

t-butyl, 2-
y r /SkN)éer%m
H o)

R3
I

wherein

R'is COR’:

R? is hydrogen; o

R’ is selected from the group consisting of substituted or uﬁsubstituted
alkyl, alkenyl or alkynyl, cycloalkyl and substituted or unsubstituted heterocycle,
aryl or heteroaryl;

R* is selected from the group consisting of substituted or unsubstituted
aryl or heteroaryl;

R® is selected the group consisting of lower alkyl, lower alkoxy or amine
independently substituted by a substituent selected from the group consisting of
hydrogen, lower alkyl and lower alkoxy;

optionally in the form of their racemats, their enantiomers, their
diastereomers or mixtures therof, '

or the pharmaceutically acceptable salts, esters or prodrugs thereof.

[0009]"Alkyl” denotes a straight-chained, branched or cyclic saturated aliphatic

hydrocarbon. Preferably, alkyl denotes a lower alkyl group i.e., a C1-C8 alkyl
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butyl, pentyl, hexyl, and the like. Generally, |ower
al kyl is preferably Cl1-C4 alkyl, and nore preferably
Cl-C3 alkyl. Most preferred is isopropyl or 2-propyl.

wioxaig8%20f cycl oal kyl groups are noieties
10, preferably 3 to 7 5 carbon atons incl ud|t§e¥h§9’£bﬂ§0OE'&6

cyclopropyl, cyclopentyl and_gyclohexyl groups. As
nono-, di- or tri-substituents on the R3 al kyl ,

gtioktp i includékmattyt, @ﬂeyl caapy{n@b%@yz tztbr@ﬁ}d km!nt ewﬁ 2-

I Lfones e g}ed sul fonyl,
Bl bRl BV 2t Hieke) Canegaly e b pr@@rmsim% alkyl,
avd piese préférabl gec mtmsmaadpreﬁmw Iiéo%ropﬁ'{%tdf 8?52@‘ -

means _a nonoval ent’,

- ERpBi of PbIOA RS a8 raeyan i 89 6Q,anfﬁfﬂﬁabfy 3to7

¢bow atom® r@fﬁr@&yﬁélo@uﬁjﬂ Q:yHi%BE | ?f‘i % Qups, A
stem Pre yl roups | ut a
‘F’%ﬁ% gh qré"-sﬂ{%%ﬁlgﬁrms ﬁaﬁrﬁ Ry elkyt glkgnyl @rmﬂmyl grle car:sinclude

thidRia] grdeips! Qlﬂﬂ)éhlfoﬁ'@?é‘ 8. ﬁ@tlﬁfﬁﬁ@ﬁ)‘/lcﬁ%ﬁwﬁg%ﬁ ! o, dIktky,

-}Hystem ontalnlng up t tworings

renbalgehysledipps. ﬁ@lb%lé“c amldear ritrile,tkeltonestand qaoxylic

ddideayd estefdiry! , indolyl, pyrrolyl, pyridinyl,
pyridine, pyra2|nyl oxazolyl, thiaxolyl, quinolinyl,

pyrimdinyl, im dazol e and tetrazolyl. 20 [0013] In
‘the case of aryl or heteroaryl which are bicyclic it

0ot Aryremis byl
;;Hg;;%té ';h}gl{ g ﬁ@;g ?ﬁe(?%gﬁlihh Z&?}orﬂ%@clfé &g?!%%}ic bcﬁ%l?%%f% %é(\gbi:ﬁ:hc

1 HoSpRcide! Bt d7e 18t BniBIHRE bREnyI 25 tol
ag?cycllf% aromati c or non- aroﬁatl c hm 0@ andxylyl
wherein 1 to 3 carbon atons are replaced by a het ero
atom sel ected fromnitrogen, oxygen or sulfur atom

[mxm]pHemrmml" mn@)é!’nfd?bhﬁh@ h@tek‘bcycn(y hﬁd; lsyéie.ﬂ o’émélmmg up to
i m_dazol hol i n-4-vyl

P RD3 0 577l PRI ML ous incbitd, Pt ars it it Sionvi
farigk irktolyl, ©yrrdig! Wr@!ﬂ{y]/ |pyFitings EanFinaidl‘W #HRSolyl, quinolinyl,

oA Pt K Rt “LrT anam dos. "acet ani des

and net hanesul fonyl. O her substituents include alkyl
WO 2006/ 029862 PCT/ EP2005/ 009926 -6 or substituted

t
1 PR TR RSB g
thatione ringyraayp be mt’g& mhile tieebihieh Blhdiemryl and both being substituted
or unsubstituted.

[0014]“Heterocycle” means a substituted or unsubstituted 5 to 8 membered,
mono- or bicyclic, aromatic or non-aromatic hydrocarbon, wherein 1 to 3 carbon
atoms are replaced by a hetero atom selected from nitrogen,oxygen or sulfur
atom. Examples include pyrrolidin-2-yl; pyrollidin-3-yl; imidazol-4-yl; pyrazol-3-yl;
morpholin-4-yl and the like.

J0015]As mono-, di- or tri- substituents on the aryl or heteroaryl rings one can
include hydroxyl, alkoxy, hydroxy! alkoxy, halogen, alkylamines, alkoxyamines,
sulfonamides, acetamides and methanesulfonyl. Other substituents include alkyl

Nrefistahly a6 1} wephes Bf%aii'ﬁ;fl%g sytas Prafeded
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met hyl sul fi nyl, nethanesul fonyl and trifluoronethyl.

In the case of nultiple substituents they can al so
forma second ring fused to the original aryl or 5
henepwarsgkz ring. Preferred second rings incl ydgerBsoo92s
are not limted to second rings selected fromthe

group of [2,3]di hydrobenzof urasnyl;

[ 2, 2] di fluorobenzo[ 1, 3] di oxol'yl; benzo[ 1, 3] di oxol yl

ared sbbsiitdpd alkythasnqgibstitcdtlad hatel akygvarOthensubstituents are

I " .of th b kyl
5 EEtod i Mool B i alnito, SHNE PhBATL Rl P
g :rmib;lsuulﬁtW!MethaBehgﬁoy{Ihagﬂl t_eiﬂ zhmng]e’:r}yﬁ d;rm “'@;‘é’?@ﬁdf““”'ﬁp'e
i ke.. UL

P RSt entS il Givaid rh A secol® ing gt shE Sttt amone
c hetersarykring. Peefann? ﬁecml wmhayn gﬂgtlhdﬁ,)ﬁqtft?ﬂ@ﬁ?iimttb&ny%nd
e e subst it ut ed al koxy si de
© IRG% KoRLAT R0t drbfo bt ARG RHERs e P <01
e{hﬁ}?}ﬂuocbhmtb{d Qdiphulﬂflpbmadﬁ ’?"W a?dt bdntd) f,%di&?ny!.IS

" eutica cC a ester" refer 0 a
L SR AT 6 iR eSS IR ARY b treotos Ml IR odbs
hattacitpdidoear dygyh atphauPypiesitiewsr alkoxyyrotipg ietiade nidthoxy,
o sfhs e S raRb ST RES . Ry BRARRE st or finel udacwithin the
P S Pt i ey vt e Rl
ey, BenaRLs Py BlrRkaht Bk HRF Diranisd Sloinde chdins,
c egpalimethylesniay attoad) diethplabdse gthory, dimethoxgehosphoryl methoxy
B%H&Ig%aﬁ , Hans S. (Elsevier, 1985). See also, Ansel
er. . Pharmaceuti cal Dosage Fornms and Drug Delivery

Systens (6th Ed. 1995) at pp. 108-109;
Krogsgaard-Larsen, at alL, 25 Textbook of Drug Design

[ B8t B arP b S A R o T EoBhipnaly gotorinied
cmpmndﬁfefbrrmdz:a #hadidg ti aarbo:_ejhgrltoap?estbm_sn‘-\r&dmh tatain the

. | ecl i
sl Bical Gtecifpmh ARy SRE of o S R R Ry B g ore
agleaadainfuironfirdthieravgarising wbihe cooesganding activercganiylioacid.
i norgani ¢ acids or organic or inorganic bases. Sanple

acid- addition salts include those derived from

i norgﬁni c acids such as hydrochloric acid, _
Hip@ 8bplermatierceenceming esler andithedisesafiestars fordae delivery of

_ . . iy . itri o

SR80 o PGSR0 e 301 B B g

28h dEBeven A 988 /Seexies A06ebek al., Pharmaceutical Dosage Forms and
Drug Delivery Systems (6th Ed. 1995) at pp. 108-109; Krogsgaard-Larsen, ef. al.,

Textbook of Drug Design and Development (2d Ed. 1996) at pp. 152-191.

[0019]“Pharmaceutically acceptable salt” refers to conventional acid-addition
salts or base-addition salts that retain the biological effectiveness and properties
of the compounds of the present invention and are formed from suitable non- |
toxic organic or inorganic acids or organic or inorganic bases. Sample acid-
addition salts include those derived from inorganic acids such as hydrochloric
acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric
acid and nitric acid, and those derived from organic acids such as p-
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-7 toluenesul fonic acid, salicylic acid,

nmet hanesul fonic acid, oxalic acid, succinic acid,
citric acid,. malic acid, lactic acid, fumaric acid,
wo 0bd/erog@ acetic acid and, the |ike. Sanpl ‘i)CTfEonosmoggzﬁ
base-addition salts |nclude those derived fro

ammoni um  potassium sodi um-and, quaternary annonium
hydr oxi des, such as for exanple, s tetramethyl amoni um

DUBhexildnic él"l@ "Qa‘ﬁ@;}lrc'ﬂbﬂi irheBAh QR IBhichCRN AKERCEN 'éil@i:.lmc

cqQnpound into a salt is a.techni ue wel

mmﬂ? @Céih m‘f‘éé‘ﬁ'ﬁt ?am acxéh@mw% f@‘iﬂoa@ Acelipmald aad. the
IRy Bpadle Bade-aR8MHbS 3hits h@ﬁﬂdb'tﬁdse ﬁﬁ’rﬂfe@?ﬁﬁ@bﬁirﬁﬂmum

flowability and solubility conpounds
RO@SSIUTRs¥IdIED aRd, quaiﬁﬁ\a%a@mqw hygsisigs. sethes fenaxample,

t@frﬁu%e@@fidrﬁr‘ﬁbbhu@%kﬁaﬁdé 6Ehefibal ﬂ%@ﬁ?caﬁ&n BPa Sﬁgﬁ"x?{éﬁtlcal

1456- .io 14 har naceuti cal | acce

QnEwuRd (faﬁadfnﬁ)c'etﬁ ] §@Jt isya techuigtia el kn@afnrm@hamaceuncai
et e e e S e S AR
flyeabiily ane a@labflﬂwfﬁ@mun@s adae,re. g1 Anssal ‘ot 8, Pharmaceutical
t ! I
PSR E SRR HI DA e SRR, P8 ¥ pd 100 apd 1as6-
- 0or nore positions and, unI ess ot herw se indicat ed,

that the substituents at each substitution site are
[ ndependent ly. selected fromthe specified options. 20

h 02r21|%’ Therapeutical ly effective anbunt” neans an
9040l harmageufically @ceppiablge sugh as ahaspasritically agreptable

i SHichAend ¥tol rméécnstp%a%%braﬁ%aw gﬁe%w@fem@gsy& fal

differentiation L includin
nogrtg¥ic e fhe sybiras to whichdoe pprtisulas sapeaHEd l%admrngtered
present invention are useful in the treatnent or
control of cell proliferative di sorders such as

tor [ aut oi mmune di sorders, restenosis,
I@%ﬁ hRutge D as gubsfitujed SR/ ABNR P EARYIaRDS i fhe * <

stb§iRaEeh carldbeud kb enél6F ﬁaor@ pﬁsntloﬁéeéﬂcp Rl Q)ttﬁ@{m%eqwcated
i sorders. ~These conpounds

artl cul ar, oncol ogi ca
ﬂéﬁﬁa aﬁlf?ﬁiuﬂsant%ﬁ%ew%ﬁmwt@n siig ar%ﬁﬁ@@mﬂw&y!es d from the
speéifis optibrs0 the treatnent or control of solid tunors,
such as, for exanple, breast, colon, lung and
prostate tunors. WO 2006/ 029862 PCT/ EP2005/ 009926
[0022] “Therapeutically effective amount” means an amount of at least ane
designated compound, which significantly inhibits proliferation and/or prevents

differentiation of a human tumor cell, including human tumor cell fines.

[0023] The cdmpounds of the present invention are useful in the treatment or
control of cell proliferative disorders such as inflammatory/autoimmune disorders,
e.g., restenosis, cognative disorders, e.g., dementia and Alzeheimer's disease,
CNS disorders, e.g., neuropathic pain and, in particular, oncological disorders.
These compounds and formulations containing said compounds may be useful in
the treatment or control of solid tumors, such as, for example, breast, colon, fung

and prostate tumors.
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-S [0024] The conpounds of fornmula | as well as their
salts have at | east one asymetric carbon atom and
therefore may be present as mxtures of different
swenewjoxssers. The various isoners can be |qu&§§,§00§,¥(}99%
known separation nethods, e.g., chromatography.

[ 0025] A therapeutical l'y effectlg\Le amount of a corrpound
in accordance with this invention neans an anmount of

c dApadiitetdontpouisdedifforhilud asavdlr £/@BIr ,sawé hewd atiea&ione

oy PR ETYBR BB 8 1R SBRE Mol e sF om0t diferent
t Iederapisamicen Thy vefidiecisbmeracmbé idotated b? kAowh Sesdtibn
[ '?netthst.té Mrorgg%]%ag] The therapeutically effective

amount or Ubéa on'pound according to this
5invention can vary within wide imts and may be
determned in a nmanner known in the art. Such dosage

A R S A ok P R i

c {nspndan amoa:dhnfmcsnmmdi thatie effectivestoqfrevent, alleviate or

a t bej,n t
a2 eofhs BirBms o 85858 o bRy bl of e Filiestosing
ofregied Dﬁterpramﬁnnexf althemipentictly atfieotivd amedutis withiarBa Skill in
\/\g.; ng approxinmately 70 Kg, a daily dosage of about

ng to about 10,000 ng, preferably from about 200
ng to about 1,000 ny, should be 20 appropriate,
al t hough the upper Timt nay be exceeded when
| I L stered
e o kutical e AP ol b oo 30 o 4 b Biing Sodbraing
atisi isYansion 6An vany withjn bédeglimits ang negriis detemsined in a manner

] e G, SR8 1 8 B4R s

15 trchr patiehlar came iroludingHbeNsperific compauni) bBRg@dihistered, the

20

25

206 92RBGRIR %nEﬁ?eo&ﬁm%ggeqng %rgated as well as the patient being

treated. In general, in the case of oral or parenteral administration to adult
humans weighing approximately 70 Kg, a daily dosage of about 10 mg to about
10,000 mg, preferably from about 200 mg to about 1,000 mg, should be
appropriate, although the upper limit may be exceeded when indicated. The
daily dosage can be administered as a single dose or in divided doses, or by
parenteral administration; it may be given as continuous infusion.

Detailed Description of the Invention

[0027] The present invention relates to compounds of the formula
R1 o_ H
N ¢ N
m’Z/;}LNJS/N\‘eﬁ R4
H
O
R3 _

I
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wherein R is COR5 ; R2 is hydrogen; R3 is selected
fromthe group consisting of substituted or
unsubstituted 5 alkyl, alkenyl or alkynyl, cycloalkyl

Wb Seaghi t ut ed or unsubst i tuted heterocycl %Tﬁﬁéﬁk{ﬂ@ﬁm

heteroaryl; R4 is selected fromthe group consisting
of substltut_ed or unsubstitutgd aryl or heteroary);

R5 is selected the group consisting of |ower alkyl,

| onerwhékerxy or amine to independently substituted by

a sub. titg&g{%sel ected fromthe group consisting of
hydro%e al kyl and | ower al koxy; optionally in

t he fﬂ?mwdr(bg@{;r racemats, their enantiorrers their
di ast g5 eone s of . mxtures therof, or th

m
phar c & Bpiegiad fram lag i agvR consisting @gtsebgtlt@tﬁdmromwgututed
'T'r alkenyl 6r 4ROAB] ¢ JBIO%“@I and )éubétﬁﬁteﬁrcﬁﬁﬁiéﬁjbéﬁiyféﬁtH&Qrocyc!e,
relates to conpounds t he fornmul Oy
gtotheeraryls N H O R3 20 wherein R is COR5 : R2

h le
o IR LS (AMAT RRERP BB

Ioalkyl and substituted or unsubstltuted

het erR’%léCééIecteaQhéb)’éupoéoﬂ%‘i‘%tﬁgoﬁrléf\!ver HI‘ garw?&' 865§%r amine

fromthe grou conslstlng$ tute
’Uﬂ%%qﬁntﬂutsé'ésﬂfaW| byor shbstivenirsglectsd from el groue donsisting of

r?%\ﬁérsélkﬂ%neflo\hé}\’\ﬁk xg,l kyl, lower al koxy or am ne
sub i t ut ed I}I/ rogen, cf her al kyl or | ower al koxy;
optionally m the form 'of their racemats, their enantiomers, their

diastereomers or mixtures therof,
or the pharmaceutically acceptable salts, esters or prodrugs thereof,

[0028] Preferably, the present invention relates to compounds of the formula

' R 0. H
L
R2 S»\NJE,N\‘%‘.R‘*
H
O
R3
) |

wherein

R'is COR?;

R? is hydrogen:

R® is selected from the group consisting of substituted or unsubstituted
alkyl, alkenyl or alkynyl, cycloalkyl and substituted or unsubstituted heterocycle,
aryl or heteroaryl;

R* is selected from the group consisting of substituted or unsubstituted
aryl or heteroaryl;

R® is selected the group consisting of lower alkyl, lower alkoxy or amine
substituted by hydrogen, lower alkyl or lower alkoxy;
and the pharmaceutically acceptable salts, esters or prodrugs thereof.



30 and the pharmaceutically acceptable salts, esters
or prodrugs thereof. WO 2006/ 029862 PCT/ EP2005/ 009926
-10 [0029] Al so preferred anong the conpounds of

f RO FsR2dscAr € those wherein R is COR5 wher '
| ower al koxy and nost preferred nethoxy. [OO%&I?\%%@MO%%

preferred anong the conpounds @f formula | are those
wherein R3 is s phenyl. [003]]AI so preferred anong

t he conpounds of formula | are those vvherel n RBis

pr.o N’;\nd nost preferred propyl or propyl s
[ &rﬁﬁegeéﬁnwwﬁerrgmmen@%ﬁbmae | e thaspuvhergin R' is
ABORNARG KIS Tdvﬁbr%ﬁ(dx? anﬁhﬁéﬁﬂpreﬂeﬁecﬁ HEahg SO

preferred anpng t mpounds of fornula | "are those 3.
ﬁswre@rreemmeéomwedr eliermyiad @ th %?leF@"em R™is
slghgleﬁect ed fromthe group of phenyl, propyl and
Eé [ 0034] Al so preferred anong the conpounds of 5.
Isp pse ferreﬁ@@@nﬂréeérompwnri%of pgndlartsireffirse wWisereln R is

1 Bhd RO r@mrwo dr-mBeay! - [0035] Al so

pre erred armn oun forrrulal are those .
WiRG32] Also mrefegeq;@qgnr\mtgp @omopgdsp gﬁ,\'ﬁgfmg)pu@@ those wherein R" is
agpal |y, nethoxy; R2 is hydrogen R3 is substituted
or substituted heteroary 20 R4 is substituted

10 %3354\18995@@”@@@@@@&@ r:@mpyunds plionayla tape Hioge wherein R’ is

g (@{F@Wﬁé’r&?ﬂg i<C RARRP UNyO bind 18 §XelREt&d from the group of phenyl,
SPWPdL@IChé"ﬁWI -i mi dazol i di n-1-yl ) - 4- met hyl - pent anoyl|
am n o]- 25 thiazol e- 4 car boxyl ic acid nethyl ester;

‘{ﬂgi 3-cycl ohexyl -2-((S) - gt s

s[9S4lsq ppafergd amﬂnadbelcpmpﬁund%/oﬁfoﬁndgil@rg/ﬂmrawd}erem R'is
t

1 bb@?%ﬁer&ﬁ% BW&‘gIk%xﬁ"cérﬁ iﬂanﬁ -im ggzol idin-1-yl)-he

| OXO- 4-

2

B)Eﬁ’gd%lﬁ? ﬁfﬁferrﬁqi ameng-ie C@apr@w@a of forulay | atst thse e@eéem
5

2192 (AL e G e

phenyl - acet lahvdr@pen,t hi azol e- 4- car boxylic aci d met hyI

ester; WO 28Q6408HRR2d BRAFEGOARIEE Retfoaryi;

26 R* is substituted aryl or substituted heteroaryl.
[0036] Especially preferred are compounds of the formula:

2-[(S)-2-((S)-2,5-dioxo-4-phenyi-imidazolidin-1-yl)-4-methyl-pentanoylamino}-
25 thiazole-4-carboxylic acid methyl ester;

2-[(8)-3-cyclohexyl~2;((8)-2,5-dioxo—4-phenyi*imidazo|idin-1 -yl)-propionylamino]-
thiazole-4-carboxylic acid methyl ester,

2-[(S)-2-((8)-2,5-dioxo-4-phenyl-imidazolidin-1-yl)-hexanoylaminoj-thiazole-4- -
carboxylic acid methyl ester;

30 2-[(5)-2~((S)-2,5-dioxo-4-phenyl-imidazolidin-1-yl)-2-phenyl-acetylamino]-
thiazole-4-carboxylic acid methyl ester:
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-11 2-[ (R -2-((S) -2, 5-di oxo- 4-phenyl -i m dazol i di n-1
-yl') - 3-(4- hydr oxy- phenyl)
propi onyl am no] -t hi azol e-4- carboxylic acid met hyl

wasioBdr029sek (S) - 2- ((S) - 2,
5. di 0x0- 4- phenyl - i mi dazol i di n- 1-yl ) - 4- et hy[ Sul T ANy =
butyryl am no] -thi azol e-4-carbgxylic acid nmethyl ester;

-[[R)sa ((3)—(2(53&!!0%051' gﬁ@wmdﬁzﬁamu-ymad@zm}dr ot ry))- 3-
i onyl am no] -t hi azo
pégqygrwg‘p]y\‘ggzg carboxyhc acid methyl ester;
2 ((S)-2-((S)-2,5-di oxo-4-phenyl -i mi dazol i di n-1-yl)-4-
Bkléﬁm - B} B JibRsSHeny i AL 8mAt-GIRUbASHyistIamHd

EE %yp%_‘gm@oi %@Zof‘é Q?Twhqa‘ﬁﬂgi%ﬂ?ylleﬂ%azol i di n-1-yl)-pe

nt anoyl am no] -t hi azol e-4- |10 carboxylic acid nethyl

eqcaa-((syz BRJioo- @(cﬁien l-infida¥olidin-1-yl)-3-thiophen-2-yi-

di 4- et hyl - t I
e bGPl OB AL NG Ry | beter:
2-1(S)-2-((S)-2, 5-di oxo- 4- phenyl i m dazol i din-|
2-3[(3)—23({55}4%,5ydlem—éﬁpMnyﬂ-iaTﬂa’zo)idmtmyiﬁdqir@nﬂ bty RanihbE

%?%2?5@23%’(’?%( te('[o’d&qeg]% &3%heny! -i m dazol i din-1 - yl)-4-

nmet hyl - gent anoyl am no] - thiazol e-4-carboxylic acid

m‘ﬂ*(( )Si,érdmﬁ-ﬁ(m)enﬂl—w(@zoﬁdlﬁ -1dyl)-pentanaylamino}-thiazole-4-
L8/ gpgr}x m}g,p%%ggol i din-1 -yl)-3-naphthal en-2-yl -

propl ony am no I'dzol e- 4- car boxylic acid nethyl
%{({R_og)((%) DBpstiexort-phepyl-imidazsiidia- Syl oneth-pérdaydamindh
%‘%gggo%y Hbox%llc% cg‘lgw)meﬂgfi EStz?rcar boxylic acid nethyl

7 &ﬁéﬂz(ﬁ)z?l Iéramgﬂ—‘lwh@nthda@@nﬂ HilB-mhenylkyropiongatajno]-
tﬁ%&b@@&é@g}(ﬁ@]g&@h@ﬁ) gsiércar boxyl ic acid nethyl
ra

ester
AL REY: eﬁq%%&% Sevlfa%a'f Mﬁé?ﬁ&m Ryigsntanoyiarinl
tRialz618)4-SarbéxyidRitid Alediyl stk - 2, 5- di oxo-i mi dazol i din-1-y

1) - 3- phenyl -~ propi onyl’am no] - th| azol e 4 car boxyl iC

est e 2006/.029 05/ 009926
2535 e gD G : STaD B GRS At
prdgizeyladinohtiiazold-43capbeaiit acid methyl ester '

pr opi onyl am no} -t hi azol e- 4-carboxylic acid nethyl

EREFS biphenyl-4-yl-2-((S)-2, 5-dioxo-4-phenyl-imidazolidin-1 yl)-
propionylamino}-thiazole-4-carboxylic acid methyl ester;

2-[(5)-2-(2,5-dioxo-4-(2-methyl-phenyl)-imidazolidin-1-yl)-4-methyl-
pentanoylamino]-thiazole-4-carboxylic acid methyl ester;

24(S)-2-(4-furan-2-yl-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-propionytaminc]-
thiazole-4-carboxylic acid methyl ester;

2-{(S)-2-(4-naphthalen-2-yl-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-
propionylamino]-thiazole-4-carboxylic acid methyl ester; .



—

10

15

20

25

2-{(S)-2-[4-(3-hydroxy-phenyl)-2,5-di oxo-im dazol i di n-
1-yi]-3-phenyl - propionyl am no}-thi azol e-4-carboxylic
acid nethyl este; 5

W EsaDs622, 5- di 0x0-4- (4-trifluoromet hyl - phepdpephdikHvos

zolidin-1-yl]-3-phenyl -

pr opi onyl am no} -t hi azol e-4-car ppxyl i c aci d net hyl
ester; 2-{(S)-2-[4-(2-chloro-phenyl)-2,
5-2H{(E)}8-[#til-digdroki-ghenyl)-g 5] didxd heidskolidin-1-yi}-3-phenyl-

PR BbBAYEAM] Hiaddid A2 SoxiS B ity el ¢ Mo Y

2%}{ Sg - 2-[ 4- ( 3- met hoxy- phenyl ) - 2, 5- di oxo-i m dazol i di n-
1 %(F)-3-Iptiehydrokyphenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-
PRBbiBRYAHf Hiaddl A% 85g 16 BB WehlGests @ Mt hY!

2- ng' 2- %2 .5-di ox0- 4- (3-net hyl - phenyl ) -i m dazolidin-1
- é&s 2iherlioxo-bibisifionsomethylelhentl) dmlaeoliin dniiekphémyl-
a i il z 20 :
Sga%[g@;lélml(nggrﬁrﬁeﬁ?iﬁ4%ﬁé{r?y 9(12?%8%?”]&5? - yl)-4-nethy
2 Y AT ey 22 Qioormidazondiie 1-5-5-phonyl
ﬁpfldpﬁr}ﬁarﬁﬁgﬁ@aiz%@#-%abﬂoﬁﬁ@éﬁm hethyedfgdx0- 1 m dazol i di
RN LRt P2 £ 53 BRea Tl S5
SprtiptorytdnindiaRizoihcdrbibhdlictadi® hftthyl ester;

pent anoyl am no} -t hi azol e-4- carboxylic acid methyl
G2 A Ry LR Bk ind 1- ) s prengr ' ™
prpiomyiansntjrhiaztlbipzabexdliceridmeltlyl esegi d net hyl
ester; 2-[(S)-2-(4-fu ran-2-yl1-2,

*2 90 SB35 e B R A
Py osemen) et ooty atas it tr

pe LA o) Bharf)-2 52626 RikLb iRy TR R

ester;
Rentanayaminokthifzolesd-¢attoxglithacid Bagthyliestatazol i di n- 1-yl )

- 4- met hyl - pent anoyl am no] - thi azol e-4-carboxylic acid
- : Z s )O5400 -13
%té“’;ffﬁ%ﬁ‘(°z¥ﬁr@%uom-%ﬁ@%@ﬁ"ﬁ‘@ N T Ak SR
Rana -Y!?@Binsa}l-ﬂ“%@btf’aﬁ@moawﬁ/qmid methd estera- car boxyl i c
acid nethyl ester;
. A2hod . _ | ok dazol i d
i rf_(s_ﬁ)zl[gﬂ_(ﬁ : r}fﬁ@rﬂa&b@,mmﬁma&n&m PFQ-rh&hgRzol |
ﬁ&?&ﬁ’é{ M{Re B Rzelgrhsebexvicanih Bigiyl estisi d net hyl
ester; 5
2-[{ S 2-fhrdn{2Byl2osl diaxbamid AzoldiR= Ly IPA ety Os Rh il dmino):
Itlliéédlg%t—ge}/rlaéxylic acid methy! ester;

2-{(S)-4-methyl-2-(4-naphthalen-2-yl-2,5-dioxo-imidazolidin-1-yl)-

' pentanoylamino]-thiazole-4-carboxylic acid methy! ester;

2-[(8)—2~(2,5-dioxo-4-thiophen-3—yl—imidazolidin-1-yl)-4—methyf—pentanoyiamino]-

thiazole-4-carboxylic acid methyl ester;
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pent anoyl am no} -t hi azol e-4- carboxylic acid net hyl
ester; 2-{(S)-2-[4-(4- hydr oxy- phenyl)-2,5-d
i oxo-i m dazolidin-1-yl]-4-nmethyl -

VA Hoa@ydzam no} -t hi azol e- 4- carboxylic acid %Mzoosmuwzs

ester, 2-{(S)-2-[4-(3-hyd roxy-phenyl)-2,
5- dIOXO i mdazolidin-l -ylj- 4%ethyl i 0
pent anoyl am no} -t hi azol e-4- carboxylic acid met hyl

QS{‘(ST-2~[¥(4—ﬂ§me2pﬂe%yl) -2 5~d|0xo Imldazohdlsu H—zt-metwl T

r@Th rifluoroneth phen dazo
p§|1 angylﬁgy thi ﬁwpﬁﬂcrﬁﬂdmhﬁ@ﬁ@m carboxylic
acid net hyl est er

2-[{R)-(Rberzd[2, mam»syquﬁawxb 1|¥n0|;%26!|d]ﬁ9r jrl)mdﬁ%tﬁw :j| n-
e b B e SDRY T el oy fagies AT POV T

2-{(S)-2-[4-(2-chl oro-phenyl) -2, 5-di oxo-i m dazolidin-I| -
25{(F)- 243 Mb-phmybmwio&mlm@azbmlﬁzlqh]i44néiﬁjilb0xy| ic

BERBalTibMio) B804 carbmoripiariomthyi 8T m

i dazol i di n-1-yl]-4-methyl -
Bd(8)ehBiy(dahydroky-phem)e?, &-dioxasintidasdlivin- aql}d-metHyy!

Eél%t%@?ylamfnf }'(tgiaf:?lﬁcflr %arBﬂ)@Hif,laFidzmgtrm 865 mi dazol i di n-|

é} 4- et hyl 20 pent anoyl am no}-thi azol e-4-carboxylic
ad( aaﬁfa?pylnycbenephenm-g ESiexd-rid4Rlidint hghyi-mbthyll ) - 2,

geeﬁth g llInmn‘? %{ﬂ%l az orﬂio%hllz §\rdg§§€-¥'| %Stgﬁl d met hyl

2-1(S)-2-(2, 5-di oxo-4-(3-net hyl -phenyl)-im
21%32@ P@ﬁ“ﬁquDy4w§3~mﬁn@qomathyl-phenyl) imidazolidin-1-yi}-4-methyl-

MEWA‘IM ARhz 6181482 0h Sxyhic SRINEIY St d et hyl

ester;

5 2) di oxo-4- (4-net hyl - phenyl ) -i m dazol i di n-|
%ISS i4riﬁéﬁythoxb1pbsnﬂh§i5a¢mm]mrdm -d-yij-4-meapty | i c
s TR} 97 R NRBA0RL 2A3A2N A ER2005] 009526

[ 2- (2, 5- di oxo-4-thi"ophen-3-y m dazol i di n-1
t hi azal e- 4- car boxylic

2 2 Ta R oY 2 5-B50 FhidazOlicin -y 114 ety

:ﬁer{térﬁiyta’zmhé}-ﬁﬁaidmrdwoxwé Bém)f'n@ch?lré@tér‘
5-di oxo-imdazolidin-1-yl']-3 pheny

- DRI HURSDRERIES 8Lt RS L Sl

Mdfﬁyiainrhé}ﬂﬂazblmmmmb@am[rﬂetﬂﬂnchs@éﬂ n-6-yl)-2, 5-di
oxo-i m dazolidin-1-yl]-3- phenyl

R{BPH YN HLRLbRENRE 8ot RAERMIF A el "Y!

Me(r@yiamlpd}—mme#mquymmdﬁ]ietﬁﬂrlchswt n-5-yl)-2,
5-di oxo-imdazolidin-I-yl]-3-

M@gﬁlm% ARABY- BRI BHiG&hfadsaiBo R 4. fef§l-d

pentanoyiamano}—thlazole~4 -carboxylic acid methyl ester;

2-{(S)-2~(2,5-dioxo-4-(3-methyl-phenyl)-imidazolidin-1-yl)-4-methyi-
pentanoylamino}-thiazole-4-carboxylic acid methyl ester;

2-[(8)—2—(2,5-dioxo—4~(4-methyl~phenyl)-imidazolidin—1—yl)-3—phenyl—
propionylamino]-thiazole-4-carboxylic acid methyl ester;



2-{(S)-2-[4-(2, 3-di hydr o- benzof uran-5-yl) -2,
5-di oxo-im dazolidin-1-yl]-3-phenyl io
propi onyl am no) -t hi azol e- 4- carboxylic acid met hyl

&b 80s/020862{ ( S) - 2- [ 4- (3, 4- di net hoxy- phenyl ) - ch§m92005/009925
I 0xo-i m dazolidin-1-yl]-3-phenyl -

propi onyl am no} - t hi azol e- 4- car{faaxylic acid nethyl

ester; 2-{(S)-2-[4-(2, 3-difluoro-phenyl)-2,

52@[2c(2;5-mnmlambpnbmslfl SthilaZotighenyl)- ‘3~phenyl—prop|0ny!ammo]—
hyl

PR AEHAMEe sl WShi exiarr PO ¢ acTd

2-{(S)-2-[4-(2, 4-difluoro-phenyl)-2, 5-di oxo-i mdazolid
i 2-{(S)y2-]4-@-firroyd-methoxy-phenyl)-2, 5-d|oxo—|m|dazolldm 1- l3{!]—-3—phenyl—

LR R bR R e i S el B3 pheny | ) 2, 5. d

i oxo-1i m dazolidi n-1-yl]-3-phenyl -

pRdfsH)chiA-E3- dtbl}(dtdoio@rmm[’efi]ﬁmar—@{ymzl §-dioxoiistidaeblitih-1-y1}-3-
eﬁ?%’ przop[lci{\ytaén ipokihiazols-4- Cﬁﬁ’@ﬁw% acyd melpvb esterini dazol i d

heny

. p?ﬂ@)&wé‘k@rﬁﬂ@ydwrbm[@]dmmfw&ﬂ5-dloao+nmdazblrc1uh -1-y1]-3-

10

Sphyiorafl &18?21'% ﬁ?}gﬁé 13 iéb@,'o%ﬂfc aq%%%;)f eSter;

di oxo-1Im

yI am no) -t hi azol e 4- car boxylic acid mnethyl
eé—f&) 2-[4-(2,3-dihydro-benzofuran-5-yl)-2, 5-dioxo-imidazolidin-1 —yl]—3—phenyl-

ZPTBFﬁhylan{lﬂc}(tﬁiafzbl@M 8&%0%E%ngfﬁ9ﬂé@te\.r 2,5-dioxo-imd

azolidin
et boxyl i d neth
708 %E@T- n?ethox'yf" i3 5 AR idas ol 1y Ta-phenyl-

- aﬂr{:’ﬁﬁhylﬁnﬁrﬁr}(’:ﬁmﬁbléﬂf—@arﬁoﬁffb%@?@’m@iﬂ?ﬂé’éte\;r 2, 5- di oxo-i ni d

15

20

25

azol i di n- - phenyl
h 4- I d hyl
08 9%@%%@%%@@%5%%#@%2%88%@@&g%%’—'yuﬁ”ﬁﬁenw-
zar{:plsmwan{nb}{tmmimwbamuﬁ@ci@hﬁ@rﬁ Dester;
5-di oxo-imdazolidin-I-yl]-3-phenyl -

@43@} ST o t;} enys S'SA-'&igxo-lmlézzoh%ma‘f -yﬂ BHPﬁehIXA

@r@momﬂamm}ﬁilaz@-dpmbbxﬁeﬁbnd'&néth;ﬂlesmu| m dazol i din-1
-yl)-3-(4-cyano- phenyl) -

@t{?@)-? Rk REhiBA)-2 L AR Fréih, Q%Qo-lﬁ'uc?agoﬁdm -{/‘ﬁ’ !3-phenyl—

prqmcs)wmm}—ﬁm-a~®]rmm@aenamth;a eStatj oxo- i mi dazol i d
in-1-yl)-3-(4-carbanoyl -

IQt{%‘)Yi Y403, Qﬂ':fﬁl%}‘é ?ggeﬁ@- gmﬁ)&ﬁnﬁdﬁz&lafnbﬂw bighedl-d

met hyl "ester;
BFQH'W@M“'PEW rczarb@whc acigimethyi@ster; phenyl | -i ni daz
olidin-1-yl}-3-

aqesyﬂ-tggzt)@é?ﬁnubk@aha@wt BLAGR- Frida RGP B A
BIopy ‘é&v'azm{'?};ﬂ“&zoﬂ&tér -cathawlivasi sty egler: phenyl | - 2,

.5-di oxo-imdazolidin-l-yl}-3 io0

(‘f{]))ﬂﬁg(s?ﬂlld?ﬁ-ﬂ—m@tm;#@hﬂi&|5ed:6x&ﬁﬁ|EQ%MidirP1 ifphenyt-
lé%i’ @‘tl‘&lz"?“é/ C%af@%l'cd%staﬁtwl 88461 i din-1 -yl]-3-

2—{(S)-2—[4-(2-ﬂuoro~4-methoxy—phenyl)—2,5-dioxo-imidazolidin~1~yl]—3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester;
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phenyl - pr opi onyl am no} -t hi azol e- 4- car boxylic acid
nmet hyl ester;
2-[(S)-2-(4-benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-i m dazolid

wWonobsybge23- (2-tri fl uoronet hyl - PCTIEP20351009926

phenyl) - propi onyl am no] - t hi azol e- 4- car boxyl i c acl

nmet hyl ester; is
2-[(S)-2-[ 4- (4 rrethylsulfanyl phenyl) 2, 5-di oxo-im daz

BJ{(S}Llel@ydl}ﬂneﬂMa?nmo-phenyi)~2 5—d|oxo—|midazohdln 1-yl]—3—phenyl~
trlflu ti]’ yl) - propionyl am no] -t hi azol
BRI Brala i hiazo Ry Chetkapic S metiy] estek

2-[(S)-2-[4-(4- et hanesul fi nyl - phenyl ) - 2, 5- di oxo-i m da
24{)24(4i-benio[1,$]dle)&i-6%ﬁ 2 5-d|oxo~1m|dazohdm- -yi)- 3-(4—cyano—phenyl)—

By B RS RoR o Blblc i ey Tesiel, €M 8ol e

2-[(S)-2-(2, 5- dIOXO 4-t hi ophen-2-yl -imdazolidin-I-yl)
2-yPizefyberoiipBidioxbbsiyhp5-Aoxd-midaalligindt-§Brexydrbmoyi-

@%ﬁ'ﬁg’%@x@éﬁ%ﬁ% “Hfﬁ‘; % ??TBL’W'§ asidgnethylesteni dazol i di
3-(1 H
Zn'f(@)'lyz-@-; ItipxpdddH@myratitinel-yitdthandiphedylpimidaxylldie 1 a3l

@*‘%"?@f°§?ﬁ‘§{@?—t&‘[%ﬁoﬂ SOV AMFNEEE o1 ) - 2. 5- d

%HMH(BPW%meﬂmerphmambeym@mmymdazemjum-yz}-a-
W@m@ﬁﬁﬁkwﬁ@& razo d)%?rbr? ﬁ%‘ﬁyﬁm)'d ?egq yél egg% i mdazol i

di n-1-vyl %l ﬁ 11%/
HiSpzdfs(l angthyy LH-heazeimidagobsvha§dicxoduidhzatidingt-yil-3-

‘ﬁﬁ"?s’?m ﬁﬁﬁ%%ﬁégéﬁedl oxolggggéf&gﬁl%ﬁ&; 8?(%?: m dazol i d

%R@b?c(%rgh)eaﬁ?[ﬂ o'fjldlt)mf&ﬂr?e5ﬁh%i>rlWJ@ZDMna1cvibL3rthtﬁ@uoromethyi-

;:fh%h ropionylaminol-thiazole-4-carboxylic acid methyl est
gﬂf ber¥zo 1,3]di oon 5 ylxy2 5-di oxoyl r?leJazoI idin-1

%ﬁ# o BB PN & civedmiskzglidie-tadl-&-Get hy!

téficeomethyl- phenyl) -propion Iammo]—thlazole~4 -carboxylic acid methyl ester;
2-1(S)-2-(4-benzo[ 1, 3Ydl oxol-5-yi-2,5-di'oxo-imdazolid

1 t
% @?%%i*%‘*-ﬁwem"@éP@éwo?nﬁngmadwﬂwgww A ¢
tiafhjodomemhbl;bhmwt)qnoplonylamlno]-thlazole-4~carboxyhc acid methyl ester;
2- [(S) 2 [4-(2, 3-di hydro benzo[ 1, 4] di oxi n-6-yl)-2,5-di

2B 8% ilodndn 2y ididazalin s sherwbpranignyiagpinel-

tmam-lémwbmxyhaamd memlyyéste:est er; 1o
2-1(S)-2-(4-benzo[ 1, 3] di oxol - 5- yI 2, 5-di oxo-i mdazolid

2B)L2. 44 42 34 ben -6- - YIF3-(1H-
pIFE(’)) [ I(;nyl amﬂ)ﬁaﬁy % ZOP ﬂd’%[%gry o%(§ﬂ'%xo Imlc(ijazoilfl 1%‘ 1 yi] H1H
gTy 1)-propionylaminoc}-thiazole-4-carboxylic acid methyl ester;

2- {(S) 2-[4-(2-fluoro-4-nethoxy-phenyl)-2,5-dioxo-imd

2a[esaLz-[h {2 2-difiblo-BerBI N Bldioxol-5 —yl)~2 S—dloxo-imtdazoi:dw (RIS
anoyl-am no}-t hi azol e- 4- carboxyli c_acl

p %'%Y spropienylanginopthiazqle-dscatherylie peid phethyl gster;
5-di oxo-imdazolidin-1 -yl]-4-nethyl
2-{(8)-2-[4-(3,5-dimethoxy-phenyl)-2,5-dioxo-imidazolidin-1-yi]-3-phenyl-

propionylamino}-thiazole-4-carboxylic acid methyl ester:
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i s pentanoyl am no}-thiazol e-4-carboxylic acid nethyl
ester; 2-{(S)-2-[4-(2-fluoro-4-nethoxy-phenyl)-2,

5-di oxo-im dazolidin-1-yl]-4-nethyl-
pe@ok6useydsspT NO} -t hi azol e-4-carboxylic aci d mgchpaoosnenes
ester;

2-{3-cycl opentyl - (S)-2-[4-(3-fjguor o- 4- met hoxy- phenyl ) -

2, 5-dioxo-imdazolidin-I-

y 2HoBei(4byhaufi Blfoxohb47-2|5didxs-ahigaxlidine- 1301 S ppRdiRvLyl-
e
é;%OT%TWOLWSFﬁ'ﬁ’@O&'H adid methyl §sifoxo- i ni dazol i d

in-1-yl)-3-cycl opentyl -
p2elBi{rbghnaofil (HjdiexdhiSaz Al B dibxodmiameylidin- 1a0)-8-(Rbrahydro-pyran-4-

e@%rﬁoif!%ny Eigkgr&z?l%f greayliGacd meteyl §stals. i ni dazol i d

yl)-3-cycl opropyl -

padb‘s})o?rm benze]. 3ldnixakDlye2 A daxdnigbzalidie i ¢l)( hylsthyl-1H-
Sml éﬁ%@j é Jpgj g‘%HJH %‘a%ﬁ{ak‘uoﬁaﬁ gRogrplicaqd Sneﬂlyrlrﬁtﬁ&n esu

I fonyl - 25 butyry(am no] -t hi azol e- 4-car boxylic acid

2 rz-gs(tz@rduhgdrp(bgngmeyzd@gmz@yl)42 5-dBJ]xd-|maBazohdm- ylk3-(4-
|
I grr@gﬁﬁgeé%@oﬁ] pr o m mchQﬁyIl\tnlnn%}g%\ az% [ gce llr')]‘)o ))((ylrc acid methy!

a%$§rnethyl ester V[)2006/029862 PCT/ EP2005/ 009926
-17
2592 Qe Bpaablo B 250l o adeohafi £33 IR | ¢

p?TBBIO&M FH’PH(]ﬁB'FZQ’g%g(?gPMB@ﬁW%WI estagi d net hyl
ester; 2-[(S)-2-[4-(2,

QWWQQHQBM%%WM—Z’ 5-)d1<3<o-lm|dazohdln— 1-yll-4-methyl-
5- di,0x0- |ma§ olidin-I

rféefq’;wl%ﬂ'g “b‘P@Fﬂﬂ&Hﬁﬁ ?féé n’t‘ﬁ'ﬂﬁﬁt‘% 4- car boxylic

acid net hyl ester

2ZH{(Epr-2-2 @-dbmahoheﬁwmcobx&midazomm Qfo4-hidtelgzol i d

ﬁ%@%ﬁ%ﬂﬁg %’%%ﬁ‘rt}oﬁyi&?ﬁ"é”@t%ﬂpﬁfﬁyl ic acid

nmet h ester
2:{@%}2-[%@%om—#—mmm@mwm@—dmxenmxdazzhdun- 1-yl}-4-methyl-

E’?q'ﬁ%@[ nﬂﬁ%ﬁﬁ%%%@%?%%@ﬁﬁ%npmyé% eé’ 4- car boxylic

acid nethyl ester;
zﬁc@d@eom—b@r&m (B-BlatbetavietBxyiphengh-ai Helioxo-imitazolidin-1-

gﬂ%np "k{aé}i& Hﬁggnlgﬁ%ﬁt of(cyahzco?céq T—eﬂ‘éyri §8§<E§1 ic acid

|
B Eheabaiipel sk dioxe-imidazobit Tonlbsioyvidnanty-d

Fo i
gr oﬂp?%vrﬁ/rlnﬁﬁ ?}-%é%'o%dﬁ garqoxylic %g(rj k%?z[hwlecs tea{.tl d met hyl
(2, 3-di hydr o- benzo 1
f%‘xf g 5?&202 3E'i<aﬁ°b§df112rﬁﬂ@i<@1'mmaﬁdldwH]I) -3-Cyplaarepyl--
pfopqunmm:ﬁwj izoR-EaHRAGCadd FRéthestdrc act d methyl

ester;

@éﬁ{%ﬁé’&ﬁ &ﬁ?’ﬁ’oi‘ow]y -% E@'&ic‘? r%udg gllld?r)l( 1[1yl)§4-}/rr|1gthanc§su?fonyl
biityotamipbpthidzoteds opHaxylieatiadhethitidtar, e- 4- car boxyl i c

acid nethyl ester;
2-[(S)-2-(4- -benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-y1)-3-(3-chloro-phenyl)-

-propionylamin_o]—thiazole—4—carboxylic acid methyl ester;
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2-[(S)-2-[4-(2, 3-di hydro- benzo[ 1, 4] di oxi n-6-yi) -2, 5-di
oxo-i mdazolidin-1l-yij-3-(3,4-
di met hoxy- phenyl ) - propi onyl am no] -t hi azol e- 4- car boxyl i
W‘oﬁﬁb/@'w@@t hyl ester;
2-[(2-4- (2, 3-di hydr o- benzo[ 1, 4] di oxi n- 6- yl )22 B89
-imdazolidin-1-yl]-3-(3 20 _y5.
nmet hoxycar bonyl net hoxy- phenyl ) - pr opi onyl am no] -t hi azol

e-[S)ea{bbaydd]t, 3§iﬂd»£bl Sliﬂlzl“ﬁlbioﬁéﬁ:ﬁfdazohdm 1-y1)-3-(2-chlorg-pheny)-
Er@?@l%m?sy élf%?%a&,@éngyhc aéld metﬁyl ester dy lgenzg["i H?

i m dazolidin-1-yl]-propi onyI am no} -t hi azol e- 4- car boxyl

Re(De2-[-(2e3 —H;Hydasbemzo[l q n-6-4; 1)—1_25 leXO-lmldaZOIIdln—'[—Xl] 2’? (2-
benzo

ﬁl ox%{ ‘%'es'? %ggégz 65?5'0)[ m&%‘&r‘i%&?‘?&’!’_c acid methyl ester;

- propi onyl am no} -t hi azol e- 4- carboxylic acid mnet hyl

adta:)fz (4-senrel1,3RoNE5300- BRRB AR RPAYNE 090 18

PR AR I S BaSh ac et eeterd )2 >

di met hyl am no- phenyl) - propl onyl am no] -t hi azol e- 4- car bo
ZS) e dﬁdtum%ymeﬁmkppheny!)sb,ﬁaﬁom-lmldazohd|n -1-yi]-3-(2-

l%eh{oﬁ/npﬁ @ F@P%Ofwl%?logt benfesll-caﬂoxylo R adid mgtwl ezsieSr d

0XO- |
di met hyl am no- phenyl ) - pr opi onyl am no] -t hi azol e- 4- car bo

5V(S)-2-@drenzath Higioxebs-¢1-2, 5-diexmimnid2zolidin-1-yl)-3- -(4-methoxy-

ey Ryegiopdicsin giq«gaz%ml AR RAE My 2ot Ox0- 1 M d

azol1"di
L( pi onyl ani no} -t hi azol e- 4-car boxyl i c acid net hyl
% gi-? -4 enzeyl. JdioxobBk3prliostgtidaastlidi- iyh B-o-tolyl-

ﬁroﬁwammmqﬁségénbdd,-eari;f)w:,}i adid rﬂbﬁ@f’%}stér yl- io

pr opi onyl am no] -t hi azo carbo aci d net hyl

ST {2, pdipydiosbenzel hyisiaxing ik 5 dipar imidazctcipt - yip 3-indan-1-
Yhpebpiorsyldriind P le-a- da‘rlyé)ayr@’acid meth

t hi azol - 4-yl - propl onyl am no} -t hi aonle-SBE(-‘:ar bo-xyl iC

DRl it Honrolt Aidherinry)3iedigry-midszalicinira-(o-
flapal-plinyl)lpropichylanfitsjanmzosl4-carboxylic acid methyl ester;
pr opi onyl am no} -t hi azol e- 4- carboxyl i ¢ aci d net hyl

BRSPSl dHIREM Sat .S Aexerirggeoliin b 6.4
durnetmcw phany()3propidmytaniihb]- thlazole—4~carbothc acid methyl ester; :
i m dazol - 4-yl)-propi onyl am no] -t hi azo -carboxylic

23?2{ PP BphafSbaheon dionin et e BiggRalipr 1V 34,
'@Wﬁ&@&zw’fﬂﬂhwyiplyér]yl)aaroplonylammo]—thlazole—4-carboxyhc acid
-n{é\{ﬁwgb{%iﬁ yl - propi onyl am no} -t hi azol e- 4- car boxylic
aci'd nmet’hyl ester;

2-{(S)-3-benzooxazol-5-yl-2-[4-(2,3-dihyd ro-benzof1,4]dioxin-6-yl)-2,5-dioxo-
imidazolidin—1-yl]—propionylamino}~thiazole~4—carboxylic acid methyl ester, isomer
K

2-{(8)-3-benzooxazol-5-yl-2-[4-(2,3-d ihydro-benzo[1,4]dioxin-6-y)-2,5-dioxo-
imidazolidin-1 -yl}-propionylamino}-thiazole-4-carboxylic acid methyl ester, isomer
2;
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2-{(S)-2-[(R) -4-(3-fl uoro-4- et hoxy- phenyl ) - 2, 5- di oxo-
i mdazolidin-1 -yl]-3-phenyl 20
propi onyl am no} -t hi azol e-4- carboxylic acid met hyl

esbesisndsd S) - 2-[(S)-4(3-f1 uoro-4-m et hoxy- plagR¥hdze9926
5-d ioxo-imidazolid i n-1-ylj-3-phenyl-

propi onyl am no} -t hi azol e- 4- carfgoxyl i ¢ acid nethyl

ester;

2- %KS)}Z-%[E(,R)Mdfo’sbéﬂf&dpf Aoy, 5 RIGKRYIid Zoldfl PR3- (4-

Lidi
pﬁéfﬁéff‘o' 4l B'%%/YVQrﬁfﬂaf,onvlﬁmqsﬂ@faaoleér%taw'e agid methyl ester,
migdmysr 1ester 25
2-{(S) 2- [(R) 4- benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-i m daz

2 Y BRI L i By B diowrpdzoRgin- 11k -4
esiirmthylamlno-phenyl)—proplonylammo]-thiazole-4—carboxyltc acid methyl ester,
g’_@quZ[(R) 4-(3,5-difluoro-phenyl)-2,5-di oxo-i m daz

oI| yl']-3-phenyl -
propi onyl am no) -t hi azol e-4- carboxylic acid nethyl
e2t{eF):2- mmwzgemmﬁmewmw@mmeazmm- 1-yl}-3-thiazol-4-

2# cf?z orﬁ? a{éﬁ ﬁﬁ}'—ﬁn e](zﬁlee}l %%Fboxyhc amg Oxéfh)ﬁhepew )-2,5-di oxo-

nmet hoxy- phenyl % propi onyl am no} -t hi azol e- 4- car boxylic
adil®eetdrBanzekh Heioxol-5-yl-2,5-dioxo-imidazolidin-1 1-yl)-3-thiazol-4-yl-

F#&ﬁwl&nﬁﬁ@tﬁiﬁz&@%%rﬂmé}lg'a%xcPJ'ne{%yY Latgy; >~ di 0xo-im daz

| am no] -t hi azol e- 4- carboxylic acid net hyl
-E (2 3—d:hydro—benzo[1 4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl]-3-

Zﬂ‘liE{ZSM wrahﬁﬁg}qwazﬁféj# WX Roxpiicyacid matilh Q&R M daz

oI|d|n cycl opent

I -t hi | e-4- b I d t hyl
e‘é‘i@b Erpi (% rﬁu 4- métf’:%)(()y-[:()etneny(l:)z-iizr 5-%)1(3/X()I-I$11IC?E§:ZIO|!C|£E1 -yﬁ/ 3-furan-2-yl- -

Zprbﬁmﬁylahﬂﬁﬁﬂﬁ‘ékolé@-czfrb{a{cﬁ); aid Peliyreser; 4- met hoxy- phen

yl)-2,5-di oxo- |mda20|

%Kﬁi?%g@ rHQ"ﬁ ltnga %yl% %d?éx%-lﬁl azo?gl)r(ly‘ll-{rls:-?»?(%-methyl-si—].
Smitlaarbd-4) iphomiphgamolthibréldazedrbshtylic boid hetBypday | -

i 0 propionylam no]-thiazol e-4-carboxylic aci d nmet hyl

PUCER 153 evireheneal SO SRERYI 2SR erigidazeiin abr
diynd:h—&—yll-ﬁraﬁiohﬁhHﬁmi}-tﬁia;zbie—tl-carboxylic acid methyl ester;
pr opi onyl am no} -t hi azol e-4- carboxylic acid net hyI

%@%, ong%'Aﬁ("'S%Z o?hﬁéfq%x&?ﬁheb%g ?%' é‘ ng Em% ¥olpcpne 23 I]) ~3-phenyl-

Preiemtamine}-tidzole i ecaobaxylic aaldtme:ljnyi astarci d et hyl
ester; 15

%‘-{f(\‘é)si t(%)—@z(ﬂﬁtt@r@%%éiﬁ}nx? IEHQ b5 tﬂbg@@? Hb%lﬂ"r}—ﬂ Wgzﬁ-gﬁenyk

henyl - propi on e 4-car C acl
RINY %‘gﬁp@}—thlazole-zl—carboxyhc amd methyl ester;

2-{(S)-2-[ (R -4-(2, 3-di hydro-benzo[ 1, 4] di oxi n-6-yl)-2,
E{QS)CELHRDm(QE&%rbIH Hréthdéﬁlpr%hyg-z 5-dIOX8 1mlc1azo!idin-.1 ayl]—3-
i'azo

| - i onyl am no car I C aci
?M &lam|)|/1o}~thiazole-4—carboxyhc acid methy?lester

2-{(9)-2-[(R)-4-(2, 3-di hydro-benzo[ 1, 4] di oxi n-6-yl) - 2,
2H{B)RR)-Abnzol 1], 3uRxdk-5y-2 3-dioxo-imidazolidin-1-yl}-3-phenyl-

[propionylamino}-thiazole-4-carboxylic acid methyl ester;

2-{(S)-2-[(R)-4-(3,5-difluoro-phenyl)-2,5-dioxo-imidazolidin-1 -yi]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester;
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(4-fl uoro-phenyl)-propi onyl am no} -t hi azol e- 4- car boxyl i
c acid nethyl ester;

W& Aol 11 0T o~ phenyl) -(S)- 2-[(R) - 4-(2, Jedubfliinbis
enzo[ 1, 4] di oxi n-6-yl) -
di oxo-i m dazol i di n-1- yI] progponylan1no} t hi azol e- 4- ca

rboxylic acid nethyl ester;

E@%[{RH«Rguﬁmé& n&tmmm@ybemmiolmwummmﬁwm B-(2-
iR 8’!‘%‘%@%}%{%%?%%@#% SAtoRyinagd methd astary |

c acid nethyl ester;

zzi(ﬁﬁ-S)((a)—WRmza[q ,(3§d|umHﬁ@w§2 Bldplinidzblidinoixy)-Briyerpedyl-
ooy Mot AR - carboayic acid BBV P5ci @ et hy)

ester WO 2006/ 029862 PCT/ EP2005/ 009926 - 20
2USB2((R )k bro30[1 Blriond6-y1%, 5-BidxoRnidazoidingt-yipSyoyplopaytyi-

F)fbéi ?)ﬁamg&?fm%ﬂa%ﬁﬁcg ergzagld mithg ?%t%gtyl ic acid
net hyl ester;

% %@G@M@l -2 {(R)-BCdiluararbmetoxpiphenyi2 dedioxe-imidezalidin-
15%}]1? uor rﬁgéﬁh;éyoﬁi c%l‘ﬂ fic aCI? methyl ester.

propi ony m no zolet 4- car boxyl i
net hyl| este
22@@3@@%%@&8"% yl-irsyazoligipd-yO-3¢hewlti hydr o- b
p%}ﬂ@ﬁﬂlaﬁﬂn@]-%éibl@—ﬂéa}bgﬁyﬁc acid, meth | ester;

di oxo-i m dazolidin propi ony am nod} -t hi azol e-4-ca

zrzﬁ t hyl ester;
SE4FS- frpelicparnelny o itpreimisersliind - gl
p@oplﬁhﬂ@(ﬁmb}-ﬂhélzdle #¥dakbekyiic acid methyl ester;

phenyl - pr opi onyl am no) -t hi azol e- 4-car boxylic acid

2P G2 B fuorodamsthaxyplhenyis 2 dipropideisliod-k§-phenyl

pRopiomiamino}-thaaale-dicartoytit agidirethy! ester;
t hi ophen- 2-yl - propi onyl am no} -t hi azol e-4-car boxylic

225 R L ahont iz noing -3 en pxeplomiaringl
thlazolé-4-garhosglic hbidznéthﬂi— adter;
pr opi onyl am no} -t hi azol e-4-carboxylic acid nethyl

23@)6?5 (R%ti 5&5 d:ﬁlyczrg—be ﬁ%‘i 4]d"f1 in- 6—y§) ?25 glodc ;(nédazrﬁhglélz'bﬂ]ﬁ—
ph@ -IPFOIS}N)I} mh}-ﬁzaﬁol%yttarb@mhmaommmwmster

t hi azol e4- carboxyllc acid nethyl ester;

2?(%@1(;2?—4%(2?}6!&}/&% gvdggfbmﬁewiﬂs Aa}éieoqml&bz%néﬁnlf Gf-3-

azo
A inereqhenylyp rwwlasﬁyp&mlmeﬁmaalzw@c acidangibylester;
acid nethyl ester;

2231&6 §i‘gﬂf‘{r"&e sli a?)n%-gmm(zoshmaﬁﬂexﬂ@ AidkReWil2 3.
BBy TS hrspBnyiinierpoealec srbonylisaitbmpthy estor
acid nethyl ester;

mswzamm{(z R)dlnyc(r&b%nﬂbh)/ﬂﬂbxwwls-ﬂioﬁb%idélz@hd‘ih)‘r—ﬂ] 3-
R entl b PR PRl eyt ack mefbrasier

acid nethyl ester;

Q-KSOQRXR%{(‘%'R)BWGWWﬁ ditvaniytiglazblidincd -9iG~pitanyl-
P [JOE h@l‘dz}t%'ﬁ% t‘%F%E’Sf%“%‘%%WH’X; BFeraci d et hyl

est er



2-{(S)-2-[(S)-4-(4-met hoxy-phenyl ) -2, 5-di oxo-i m dazol i
di n-1-yl ] - 3- phenyl -
propi onyl am no} -t hi azol e-4- carboxylic acid met hyl

ewhangs/ 02862
2-((S) - 2-{(R) - 4- [ 4- (2- met hoxy- et hoxy) - phenyl ]PCTIEPZ%OISIOOS‘MG
o-imdazolidin-1-yl}-3- -20 -

phenyl - pr opi onyl am no) -t hi azol e- 4- carboxylic acid
(2-msthoxy-phen2B(H/ DR BB A2 4 RaFihEIRPASHIND F2foxo-Ridazolidin-

?J%@kkl ?dnﬁ[a%h%ﬁ%%x ' henll%lxﬁ.- 24 %e?l%(y?éjs{n er;

ion 2am noj -t hi azol e- 4- car boxyl ic acid methyl
g{- )-2-[(R)-4-(2,3~dihydro-benzo[1,4]dioxin-6-yl)-2, 5- dIOXO-ImIdaZOIIdm- -yl] 3-

Tﬁ-elgbfoz;fﬂégﬁp L{)‘}%ﬂ ﬁn%ﬁﬁﬁ\{rﬂ %’%?Q—yll eargmg/hg bgﬁométwyldes%

din-1-yl

i onyl am no] -t hi azoI e- 4 carboxylic acid nethyl
{gr(.?: %dtﬂuoro—phenyl)n(S) -2-[(R)-4-(2,3-dihydro-benzo[1,4]dioxin-6-y})-2,5-

gdé&(gl)lgi%ézfn%@glg?ﬂ{ ;E’lg)ﬁ Mkﬁn&}(tﬁ)azéfe% c%togﬂfﬁyacﬁ@ ﬁ{é\ffln))l ester;
Y el SRR e By oy thony) pheny 2. 5oatox-mdaolidin - iia-
thé@u paoménw&rﬁmbpm.%m d%'ﬂf‘d?é{rhé adialrh&hyidsstél: met hoxy-

phenyl) I 0X0-
| g]*{@z% (ﬁg#g@,&ég;«#ﬁr oel%zo :rcr)]x%(-) yB t]?l g—é?{::lxg-lr?ndca%lkf)d?r)i( %l-yl]-s-
10 2ﬂ'{c(|:ﬂ§)9n22—{(l43rbﬁtoﬁﬂaﬁﬁ’(d}ﬂméz@bhﬂéé{rbo?ﬁi@%d méthyl ester;

-di oxo-i mdazolidin-1I -yl)-

& @3)@5 (ﬁs/lﬁrtésr%eétﬁoﬁp ;'al?é]r}/yl)%rg{lxot—%l agz%llxgm- 1-y r3pt Qéoll cf—yl
2prppBnyntideethimaolepheanioxylit-4didRinethy éstdet hoxy- phenyl ) -

2, 5-di oxo-i m dazol i di n-1-
yi-k(?? 00k PR FERGE S A 8-, BB R i A y]l] %~tﬁ%zolyi-yl—

propeyRiino}dhianoepheanpoxylR-Hoki ffeB)y 4steB- net hoxy- et hox
y) - phenyl ] -2, 5-di oxo-

15 '2’1{(@5@(9]{ R)%JIQQ b—cﬁliﬁdr@-h%ﬂ%&[‘fyéﬁfﬂakﬂ@»yﬁ BI a8k & iSRRI y-3-

I C. acCl

shippe)4-sLpraplopppmiacidivssle-hrethpiylc &G metl ssterj dazol
idin-1-yl]-3-phenyl -

Msy-gr{m QJdIHﬁI{%)ﬁéhﬁd[‘} 4?&6:9%@1)-2 53GibRo-fHRBY dlidin-1-y1}-3-
IGP\[*\%F’*&&? ww&ﬁwmobh‘ymlq 4zcasb@m§z gcidinefliylotater n- 1-

yl } - 3-phenyl - pr opi onyl am no) -t hi azol e- 4-car boxylic

ae{(ﬁ) HEGR)%—(ZESIdﬂTydm benzo[1 4Edtoxm pG-)Q)ﬁz,IS—d|0xo-|m|dazo!xd1n -1-yi]-3-

4- et
20 gy %1(28161 I"['H‘ffg ?"f’ﬂ'ﬂgi(%/h’aﬁﬂl? 43:%‘?@%}4: agg methyl ester;
: pr opi onyl am no} -t hi azol e-4- carboxylic acid nethyl

eg(iR)y-2- [(RM (%glﬂwch&ndmawawb sithidER o Y-ARS Phshyi2,
yA 1. Al
BT P ol RS2 st a2 RSOV esi8ki d et hy!

ester,

z={{$)sa{(s;{44(4erﬁeﬁmwphénwmzrsewxmmmmdm-w}mem

BR%E#IX néﬂ"ﬂn% Hﬁig f‘elP%’gdic REASBRY 18 d et hy!

{
25 §§qqe)r§4(ﬁgf4¢m)(24nemomumy)_phmm-g 52jiGxasingdazolitira agiis-
__ Sty pydﬂfor'z)ﬁﬁﬂﬁﬁy lthlazcolt::—tluc:arboxyhc: acid methyl ester;



propi onyl am no} -t hi azol e- 4-car boxylic acid
met hoxy- met hyl - am de; WO 2006/ 029862 PCT/ EP2005/ 009926
22 (S)-N-(4-acetyl-thiazol-2-yl)-2-(2,
phenyl -i m dazol i di n-1-yl) - 3- phenyl -
"ﬁ‘?%‘*ﬁ?onaﬁn de; 2-[(S)-2-(2,
5-di oxo- 4- phenyl -i m dazol i di n
-yl') - 3- phenyl - pr opi onyl ami no] 1tTn azol e- 4-carboxylic

ST Een R phorD 2 fiproimidgao B drA T irophansdr

?rﬂqﬂfwﬂﬂmﬁyl-ﬁmzmdﬂ-4{darmlmeamdmnjﬂ@stén c acid
di met hyl am de. [0037] The corrpounds claimed in the

EQ&%@HR}QV@%%&%EX@%@N %ﬁcﬁl g gﬁfé@%? Bh’g" -niffo- pﬂenyl)—

hase synt het
P@’&’GRHYW'B@hﬂilaaolmé-carboayﬁ&mmtrmdﬂmﬂsesmr;ol oyed for the
solid phase synthesis of the clainmed conpounds are

) gq(S)Lalgﬁammd BiREiiy) 92’1 (Rf 3 agggy cnyl) g 8.dIS% l{]HtiaZOIIdln—'I -

rgloyed or the
Wi-aropiny, Qhﬂdﬁioéﬂ-é-cathdcheabld methylesks; 3 to 8
i ncl usi ve. AI so included in the present invention are

216 im0 Ao gL G

éﬂal | eI ow. 15 OO %m eral
'Ps ¥ -meorammeh jazgle-trarpwebeatid mestimlrﬁsteln
[ nvoI ve the connection of am no acid contai ning

2—[(Sg-rzqﬂt[&(zmhaiy@tho&#)%én‘?l]%‘%ﬁfx% sﬁh"ba%ﬁ’dih A0 d,} U;U§ (2-

r ed se anot her “am no [
0 BREPGPnSB PPl RseBakhazpiect-Ea o s metiad rete:s
vvlth the desired am no 20 acid sequence are first
Mmﬁqg*?’ﬁgomrfggqma-gﬁnﬁ%%ey g o?ﬁﬁg-lﬁmazolrdln -1~
‘@ﬁééﬁﬁﬂém&%ﬁﬁ@zﬁfﬁésﬁn@o&ﬁm& wsthvd gatebe carried out
sequentially incorporating the desired am no acid

2«&& du2syane-pheny)-2H{HE(H)A-2-metHoxyidiBosphbAf]-2 Badidko-

R LB ok Rty p et o
85, 25 2149 2154; Barany et a/., The Peptides,
15 ZAR)-3H4-4R) g mithareysheaytl)- Bisediogyimiakolidah- 1-yiFEDstsan

1-284 (1
BUNi r?ﬁér@fﬁ%?— td?Jozrrqofrdfzii or 1 |'@%§'§3Q t%xf%sgéﬁn c Pr esg
98%@_4‘0039 Common to cheni cal synt heses of
Zrﬁgﬂ ¥-{(Re2pr-dihudroxy prapioxy epioeriwle2, 5 ek icidacdotidin-1-
|h8}JﬁnaF‘25!é12 Ak MPLEH WSt s

PCT/EP2005/009926

80)

yB30MiEN

sui tabI e protg
2-{(8)—2-{4—(4—methoxy~3-methyl-phenyf)—z,5-dioxo-imidazolidin-1-yI]—3-phenyl-
20  propionylamino}-thiazole-4-carboxytic acid methy! ester;

2(5)-2-[4-(3-isopropyl-4-methoxy-phenyt)-2,5-d loxo-imidazolidin-1-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester;

2-{(S)-2-[4-(3-ethyl-4-methoxy-phenyi)-2,5-dioxo-im idazolidin-1-yi]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester;

25 2—{(8)—2—[(R)-4—(4-methoxy—phenyl)—2,5~dioxo—imidazolidin~1-yl]-3~phenyl-
propionylamino}-thiazole-4-carboxylic acid methoxy-methyl-amide;



groups, which will prevent a chem cal reaction from
occurring at that site until the WO 2006/ 029862

PCT/ EP2005/ 009926 -23 protecting group is ultinmately
rewevegzoskisual |y al so cormon is the protecti g GfpandsBooas
al pha am no group of an ami no acid or fragnment while
that entity reacts at the carppxyl group, followed by
the sel ective renoval of the al pha am no protecting
gr(ShV-drerelithiazat-Zsyip 248 Sedibxd-aqitsngRintidadoitin- PYRsetRinyl-

t sipte.. s Wiile specific protecting groups are .
ngﬁ%)f’@ﬁée@{dgél owin r regard to the solid phase

synt hesis nethod, it should be noted that each am no
ac3-HSté&i2. balioerbpbenddnisiazalidindry)-8 gheug-gopiopylamino]-thiazole-
cmg&gg@ggbhﬁﬂag%&or the respective amno acid in

Rl

sol ut1 on phase synthesis. io [0040] For exanple, alpha
ag%no roups may be protected by a suitable
5 prolfekf (@8 -dipxerhbrhemddnisazeoldinmladpdpheoylprepibaylaming}ehiazole-

PUOERBEIS 28K AWt k., as benzyl oxycarbonyl (Z) and
substit*l}ltneg benzahg%{/'@g?'bonyl, such as p- '

chl or obenzyl oxycar bonyl, p-nitrobenzyl oxycarbonyl,

p- br onobenzyl oxycar bonyl ,

p- bi phenyl -i sopr opoxycar bonyl ,

90037 Tlenydmpd TS A&IRANY thd fraeent iAGéhtRnRay be prepared using

£ hox Egn | oxycarbonyl (Mz);. aliphatic . .

H?gfﬁ{ 3‘5:{? d {36%% %%&m%@o $ 8upeing ng:@ﬁn Hbase reaction conditions,

10 t #he wmthodsarysiaydtdey hd S8IR) phase synthesis of the claimed compounds
rbonyl , .~ isopropoxycarbonyl, and

dii_ sop opy.l met hoxyc

2P 1S FBIFEn £RRon SPRemRe TyAndsen] he Redhods rrBplpyed frs the

Ty e
ups. .Sul t '

g% HWB“%"&- @Péﬁavs?%?eﬁfhth? r%‘,gse(sﬂmeamgm g pyedycts shtairned or

26btpinabliytthy intdihedeae guiafigdpbiob,e) |

adamant yl oxycar bonyl, and Boc. Pnt is the nost

preferred for arginine (Arg). [0041] Conpounds of this
i nvention may be prepared using solid phase synthesis

f [@DB&]Be_wfgl_'ai Fe’mrgtegce; ol the sgmghggserw ;ﬂ&i cdfﬁp%lﬂﬂ% d?QI;i@ piegit
l. or Lni rerer ced above),

AyaBioh st S qiitedion & afinn ol corfAlRing srements, one ata
ttiod i smessé‘rcrro?m imtgbhgslﬁé% séﬁt!lérﬁzet’c@ a{ﬁﬁﬁh@r afino acid or residue

| nentil pnea. | ase Syn eS| s IS, .
ChEEh AL LY AR RS Whesh nedberoBlenih bt i fias amino
20 cwithtequgnee brepilret S\etieskizatlddrventbnhllyand v bakddhsed to -
e

SO R R b Binatia S e 1ae ymaRUE drine pRcg
rovemtiph bam by lcaricdena Wy stduahisliyFhcdrférdtng HRSddsiredariMo acid
?Qsi@u'gsdoeneb&nadﬁrplgt|r\1l¥g%ng r%nwianrrggétllalencl%%rid agc%?‘ding %o Ph_e general
principles of solid phase methods [Merrifield, R. B., J. Am. Chem. Soc. 1 963, 85,

25 2148-2154; Barany ef al., The Pepfides, Analysis, Synthesis and Biology, Vol. 2,
Gross, E. and Meienhofer, J., Eds. Academic Press 1-284 {1980); Bunin, B.,
Combinatorial Index, Academic Press (1998)].

15

[0039] Common fo chemical syntheses of peptides is the protection of reactive
30 side chain groups of the various amino acid moieties with suitable protecting
groups, which will prevent a chemical reaction from occurting at that site until the
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[(R S)-a-[1-(9Hfl uoren-9-yl)-nmet hoxyformam do] - 2, 4-di

nmet hyl oxybenzyl ] - phenoxyacetic acid (Rink linker) to

a benzhydryl am ne (BHA) resin. Preparation of the
wioyoaneysset hyl resin is well known in the arporMésgscoves

resin supports are WO 2006/ 029862 PCT/ EP2005/ 009926

-24 commercially avail abl e and_generally used when the

desi red peptide being synthesized has an ester or a

protexting gtagh iamﬁtg&atelsd/ remRvéd.! Bsihliusiso EOmhﬂfri’iB:ﬂH@{Jrotectlon of
i.ng resin bound ani no ro e
B A (S O Bt % e gcid B e Db By Shtbrseds at

thefcﬁcboxdbgmhp dblldvred by thesaladtrs rmbbaltcquhél wibheveniab hy |
ester bond Se ents are

ho
OIS ofeU A B S RO BEb ek [ b RS e
\Whide! ppedifigprioadcting gf'dLQi@ érb@né?rttoﬂéﬂlb@ww ﬁ*ﬂ*e@@rd @d&hé sbid

refereﬁ@? al lgthpé,slk LJC(}}g&lpto nu Eé)gflfl"lé!%%ﬁ'%t%qﬁmﬁet he
mbtéMd [GYE ﬁr@fﬂcﬁv@grcﬁlpeédrﬁreﬁf idrefily Sscl Rbr thé*@éﬂéeﬁve amino

s. used in the formati on of the

ri.ate compoun
ﬁ‘ﬁp‘iléhé)aolmlﬂr/’d?haa‘é§ym@e§ise tri methyl acetyl chloride,
2, 6-di chl orobenzoyl chloride and 2,4, 6-
trichlorobenzoyl chl ori de, preferably

- di chl | _chl d 0042] Subs t
IBRARE o Ao Afihermive Shods ReK DE Sliedsd oD |
rlﬁéfea@tlmg?gtdmplmtewad hemFaromatic Qt@ﬁ@r@t;fp@rﬂm@&m@gm@ﬁh N€lich

) f
S Ry Ao 1y sttt Peftng ooy Sustias
obiuipbemigloxycerbomd] p-nitiabebgy lmsdmﬁbmqa Brontsbenaglexycarbonyl,

Loadi tot
PRl b Ho SRRt A SRR (E BP ATSA Pt
Mbﬁ}b‘éﬂkﬁdxﬁﬂtﬂtﬁlyﬂ@%&tz}@hli;lﬂf%ﬁbhﬁ@thﬁhé@p@ﬁﬂ‘df&hﬁ@ gkdilds,

1 0
5 P ShbiViowERony Bogh SrpnariyetionBabpias) The
Mcﬁﬁbgb@(yaé&oﬁﬁf am@ duwbwafbr@n elntthe pYes ey @éﬁaﬁ Hn%@i@ldhe most

uent i al | n each cycle, th
AEERAToTAPhe R %&ﬂpﬁg q groUEsAbe BietRsted by a
shaﬁh)}é pcaeamg gmsp %érémadweomeﬁtr@ mmeamml syl Z,A

PSP B HEn e G GG, AR BeRCoPorMbBhS og/ Ty s

therRst pregsrtedsiol ¥&jinine {Arg)exanpl e, .
N, N-di met hyl formanmi de is particularly useful for this

pur pose. Followi ng the renoval of the al pha am no
protecting group, the subsequent protected am no

[ 1] Sompeundsipf thib inventivremay betdrepated iusing solid @has® synthesis
following the principles and general methods described by Merrifield or by Bunin
(referenced above), although other equivalent chemical synthesis techniques
known in the art could be used as previously mentioned. Solid phase synthesis
is commenced from the C-terminal end of the peptide by coupling a N-protected
amine acid to a suijtable resin. Such a starting material can be prepared by
attaching a N-protected amino acid by an ester linkage to a p-benzyloxybenzy!
alcohol (Wang) resin, or by an amide bond between an Fmoc-Linker, such as p-
[(R,S}-0-[1-(9H-fluoren-9-yi}-methoxyformarnido}-2,4-dimethyloxybenzyi]-
phenoxyacetic acid (Rink linker) to a benzhydrylamine (BHA) resin. Preparation
of the hydroxymethyl resin is well known in the art. Wang resin supports are



obtain an N-Fnoc protected peptide-resin. The

activating reagents used for coupling of the am no
acids in the solid phase synthesis of the peptides are
waiol20®@zdésepWn i N the art. For exanpl e, appr opFd@toos009926
coupling reagents for such syntheses are

[ (benzotriazol -1-yl)oxy]tri s(dpset hyl am no)

phosphoni um hexaf | uor ophosphate (BOP),

[ (eseriperciali ayhilable andggierais(gd wotn therdBsireq peptidobéing

h . . .
O PR HesReaBee ARG of RiStyed apivRat s SermpHer SAfm the
hestaiting 69p hogphamino(44BT &) Fman A-WOK2@abARRRGH is activated by

R R RS PRAFOLBR Tof bbm

-5 dassinitheuphsn SxterindarBevdesiredgariisialcTinedRe goint afixedVol .
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gy ARG cShom 5205 BiBhRg rounBE Bt amin

C @%ice ] quntifearachtiygdtdeddb ﬁuﬂe&phiﬂurﬁéclﬁb&{ hertydreayeietiag

N or et rrolidi none,

prer TR i TR, By dhr e Slecby s raptonts: or

press@plss approprisighsipoads :;maed i ilth:erfd)rMioh&!fﬂﬁé Aidldddhhydrides
. reaction. n Cc

o b PR aaER e B R ERERr A hloarant i o

3 trichifirblyehzoyBetiyritiey pyefdrabi? 8 .dishlerblearoly tlagiide

(HOOBT), 1-hydroxy-7-azabenzotriazole (HOAT), and

N- hydr oxysuccinimde io (HOSu). In the present

i nstance, HOBT is preferred. [0044] The protocol for a
t J42IBuksaguientlyy thyainind acidsorf minatios sré/thdrocbupled orfib dpe

ﬁm%tsﬁ;@ .rtﬁgﬁngggc(y @g{e?:n‘?%du@érg% khe amino acid or mimetic, with 2 -
NS Rqyivatsnts off aminamcidear’l & sGitabde coupding réagertthAftet edchx

3 ' ds, 5.

B Ee retin BB AT AN aded iR RERIES Lodging g the
samdvucd pniedhe serih miybeddeterminad by athiok abidemalyeisharg

3 : I '
c%“lﬁoﬁ%?_ﬂé‘i?p‘*né‘?%#goaﬁéﬁé SERL PRl L Bound B8 N 37y
esteipfnisatiarpof Fraoc gtougs by sipesrosGopip mathodeagt Ubrmalysis.

t hroughout the synthesis '

[0043] The resins are carried through one or two cycles to add amino acids
sequentially. In each cycle, the N-terminal Fmoc protecting group is removed
under basic conditions from the resin bound amino acid. A secondary amine
base such as piperidine, piperazine or morpholine, preferably piperidine (20-40%
v/} in an inert solvent, for example, N, N-dimethylformamide is particularly useful
for this purpose. Following the removal of the alpha amino protecting group, the
subsequent protected amino acids are coupled stepwise in the desired order to
obtain an N-Fmoc protected peptide-resin. The activating reagents used for
coupling of the amino acids in the solid phase synthesis of the peptides are well
known in the art. For example, appropriate coupling reagents for such syntheses
are [(benzotriazol-1 -ylhoxyltris(dimethylamino) phosphonium
hexafluorophosphate (BOP), [(benzotriazol-1-yhoxyltris(pyrroliding)-
phosphonium hexafiuorophosphate (PyBOP), O-(1H-benzotriazole-1-yl)-
N,N,N',N-tetramethyluronium hexafluorophosphate (HBTU), and
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may be nonitored by assays, such as the Kaiser
ni nhydrin test, to determne extent of conpletion
[ Kai ser et at. Anal. Biochem 1970, 34, 595-598]. WD

witDR04/688862 PCT/ EP2005/ 009926 - 26 . [ 0046] Woen/dohfsme9926

requi site nunber of am no acid units have been

“assenbled on the resin, the.fMdterm nal Fnoc group may

be cl eaved using Steps 1-4 of Method A and the
dﬂqmmmmdd:aeblocamme (lDBS)tr §|@$érQEIyWIBTU ehamep Q)tﬁér §ct|vatmg
os,gene, eqgul v O 1Taorman, | anat e.
ROSTE R s hes e Bhrany ng WpiciuT Re Hepdss oL 2, .
Mexeamwasrpaer Ay:hderhicmreéeumep;ﬁ gia ;}’ﬁ%ﬂ:@ utjliz : The

eagtion is carti in an iner sol vent

89( 08 8 EpPG" Vﬁﬁﬂ@d QUi iR AR MsrieRdyRrd, Bic @de Uton
dmr:ﬁbﬁﬂfrmanﬂ&@ﬁr ﬁ-rﬁetﬁ?lﬁyﬁbﬁﬁh@fe bPéi‘efa%ﬁ} N~r§ﬁtH¥1gyrrohdhnone,

i zati on occurs

| soc nat eat e C
@erﬂsmveég@o%%e@% thai reipinizes rasgenzationtand
iﬁr@t@ﬂ@@ et BMeBBLE. ONMohg stieh %ﬁstances are 1-

' ﬁ!(fffodl oxoi m dazaolidine ring. 10 [0047] The conpounds

B@G’é‘?%%é@ef(r*%"f)h%-4r@fs\rqﬁ01§’>yh3tqﬁ@%ﬁ10p<©v@1 Ag-benzotriazine

MOOBIY, EhydioRAly lazaBen bl AHOATE MN Bl iekysuccinimide
% ctrﬁg%groups if they are preSent.

&‘S reseqt l@se'ﬁaﬁelﬂOBFf iaprafetred.e (1:1) of
trifluoroacetic acid in dichloronmethane, optionally
in the presence of a cation scavanger, for 15 exanple
@& drth di met hyl sul fide, apisole or

e %ﬁb or Zypigg)iFouplingherdia isras follews BMethad P
The cl eavage solution may be filtered free fromthe
resin, concentrated to dryness, and the product then
Msed per.se in subsequent tHansfornations 20 [0048]
1 . ! (8 l : <

A &l i d phase reaction

procedures descri bed above conmpounds of genera
T or mA0& pipeddined &V, Mrdipatigtioasamidel | ned30 misgtsene 1,
wherein R3 and R4 are as previously described, R5 is

jowewﬁ,{dwlé% ups ﬁ}lje P& and PGB areq rﬁdﬁ%ﬁ?‘%‘r"em

protecting g ch may or may not
that are renovabl e under conditions conpatible with
4 he M¢fR@elo bond. 25 WD 2006/ 029862 FEF/FRX8064909926

27 Schene 1

4 dichloromethane 3 % 30 seconds
5 coupling overnight

6 N, N-dimethylformamide 3 x 30 seconds
7 methanol 3 x 30 seconds
8 dichloromethane 3 % 30 seconds

[0045] Solvents for all washings and couplings may be measured to volumes of,
for example, 10 - 20 mifg resins. Coupling reactions throughout the synthesis

may be monitored by assays, such as the Kaiser ninhydrin test, to determine

extent of compietion [Kaiser ef af. Anal. Biochem. 1970, 34, 595-598].
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.[0046]When the requisite number of amino acid units have been assembled on
the resin, the N-terminal Fmoc group may be cleaved using Steps 1-4 of Method
A and the deprotected amine is reacted with phosgene or a phosgene equivalent
to form an isocyanate. The reagent of choice in this transformation is
trichioromethyl chloroformate (diphosgene). The reaction is carried out in an
inert solvent, for example dichloromethane, in the presence of a proton acceptor.
When a suspension of the resin bound isocyanate is heated, cyclization occurs
wherein the isocyanate moiety condenses with the nitrogen of the neighboring
amide group to form a 2,5-dioxoimidazolidine fing.

[€047} The compounds may be cleaved from the resin by the following
procedure, conditions which also remove other protecting groups if they are
present. The peptide-resins are shaken in a mixture (1:1) of trifluoroacetic acid
in dichlorometﬁane, optionally in the presence of a cation scavanger, for
example ethanedithiol, dimethylsulfide, anisole or triethylsilane, at roony
temperature for 60 minutes The cleavage solution may be filtered free from the
resin, concentrated to dryness, and the product then used per.se in subsequent

transformations.

[0048] By application of the typical solid phase reaction procedures described
above compounds of general formula 1a-can be prepared as outlined in scheme
1, wherein R3 and R4 are as previously described, R5 is lower altkoxy and PG,
PGz and PG; are amine protecting groups which may or may not be equivalent,
that are removable under conditions compatible with the Linker-O bond.
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MmMOm Co Od N W 2006/ 029862 PCT/ EP2005/ 009926

-28 [0049] In scheme 1, an N-protected-amno aC|d 3is
WER ﬁ to a mxed anhydride on treatnentdm

2,6- i chl or obenzoyl chlorrq? in the presencé GENMY]0o926
resin 2 and a proton acceptor, such as triethylam ne,

di i sopropyl et hyl am ne or pyridine, preferably

pyridine to give the resin bound am no acid of
structure 4. The reaction is 5 conveniently carried

out in an inert solvent for exanple

N, N—dinethylfornanide hF ﬂethylpyrrolidinone,
preferably N nethyl pyrro M hone” at fromO C to room
tenperature, nost conveniently at roomtenperature.

[ 0050] The conversion of 4 to the resin bound conpound
of structure 6 can Qe io achlevedﬂby usi ng the

protocol outlined |&h Met hod A. after
N- deprot ecti on of gfre resin b gino acid of
n N

structure 4 (wt i peridine i i met hyl f or &ni de
whenk PGL i s Fnoc), #lke product ¢s n acyl a AL h

t hey r‘Bt@teda‘C mno acid ofo ruture5i)/n_ e

pr és eﬁf‘“dlls | car bodiimd Iand HOBT a'n

methy| | py+'r d i di non éhe depr otectisn afd N-a ign
IS &ay i ed dut at s £ nper at ur et ween about 28 € &
and ab:But r&)omte ature, prefer bly at about oom
t efperat ur & By usifhg the coupl i rfg cI e descri

above Yor the co &gion of corrpoun?ﬁis of genera

formula 4 to corrpounbls of general fo’frrul a 6 thée\-
protegted a-am no ackd of general foi:nula 5is

in porat ed into the resin boundgfconpound of 9 ner al
str tyre 6. By iterative use of is reactiong
se nce 20 conpoyhds of generai‘as*t‘ructure 6 arg
conyerted into ¢ ounds of generarl structure

déprdfection and Loupd imgEwi th N pPotected a-a
ds. E%
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25 phosgene equi val ent reagent, to ultimately yield in

a two step sequence, the 2,5- dioxoimdazolidi nes of
general structure 10. The reaction to give the

iwd efopmBB@t e i socyanate 9 is conveniently cahf@shoSoszs
using trichloronmethyl chloroformate (di phosgene) in

an inert solvent, for exanpl-eg-a hal ogenat ed

hydr ocarbon in t he presence of a proton acceptor, for
exanpl e, pyridine, triethylamne or so

o ORI RYeEe p A etegBUantiniy A mmeveiadioa i sthydide

0 @ tadmaliovth 2,&0inhibebpesogt chi@idein tlogredzhye af Wah@risin 2 and a
PRI e Wyt BRGSO RIS Bbrray

hditifirg tagvotheaedr bewr aname Brid 00 Bb99 26 The 2eaction is

5S WRRESHAN cAfrict B6t |F1 en 'nférl%%ﬂt foP SYAIAhGS: df?ﬁet ﬁ-ﬁé?-l'nde or N-

str ture 8 in an inert solvent, for exanple

¥'%¥FB’@ 905, BregeTbl VBBV BRI sh o G oapart
teapperam enaat cdrivenighiit atiréom Ringderdtaiy). y at about 70 C
to give the resin bound conpounds of general
structure 10. 5 [0052] d eavage of the assenbl ed

&tl di.c residues of g‘ener_al structure 10 fromthe
490991 Enpysrsversios of hieiheresie hpunsiaamnoupd phigrusturg 6i6en hp

10 Sfablhietleﬂ lﬁj dsing the Qﬁﬁ’tbcfél/@ﬁliﬁéﬂ in M&Hﬁd% ‘ﬁll_ﬁ;lb?@?ﬂﬁdéﬂfbté’cftlon of

1‘5

20

25

30

|
C S befia A5G Prk b R A P bbb B Eipimarice
t mihieh PG, @aambn:)pthacpraaucp:s Qfef?féﬂyla}aedf WitH thé {T\f—bﬂﬁ@ﬂ@(ﬁ&-laﬁuno acid
.a a | nger
o B taftRlrk 8hreprosnpe & MeS B G S Rudind OB S B ane.

Th@tm@alcmhdmpnes Toemepmieetion ynd Macglatian istcanieeraat atree

prefer abfébda& &béso‘amr%%ﬁn&lg%&ﬁg&z{{' Eéﬂg&rr&mé{ g% t%at about
c &sn eféﬁlél’es PtusEgite CQ%”QWFQE%OMQ fQ)"fthe conversion

g enamiouaag HiCdHERY! fblm@lfael to ﬁ:@ﬁk?b@ﬂis}’ﬁrf] TanéPtﬁl fainﬁm% Blihe N-
orm e esters o

5 =_l ower al ko
8&?&?%& o-pEYIA Ack q’fagenem% oggYia fiis ineamppetectiale the resin bound
aé@ﬁmlnldi‘dﬁ g&néiéllsﬂﬂcm BY itérbfve et s MRkHon dipemd O

h f | d”of
ot B S3r T s & fto caverlsfyin PembP kil penagel stpuouro

us bpdeproteatign amcouphapnith NESbteekAPARINORRIAS! geheral@fiitture 7.
20 useful carbodiimdes, preferably the water sol uble

1- (3-di net hyl am nopropyl ) - 3- et hyl carbodii m de,
optionally using R5-H (R5 = | ower al koxy) or a m xture
oﬁo&gme ieminal praleeinac@odp PGe it compoynds of general formula 8 was

Crofritived AR HRdRR .anfifle IS ib&atekitRdh rEBEYeH With PABsderR@ Gk hON
phosgene equivalent reagent, to ultimately yield in a two step sequence, the 2,5-
dioxoimidazolidines of general structure 10. The reaction to give the intermediate
isocyanate 9 is conveniently carried out using frichloromethy! chloroformate
(diphosgene) in an inert solvent, for example, a halogenated hydrocarbon in the
presence of a proton acceptor, for example, pyridine, triethylamine or
diisopropylethylamine, preferably diisopropylethytamine at a temperature between
about 0 °C and about roorn temperature, preferably at about room temperature. The
thermally induced cyclization of the intermediate isocyanates is performed by heating
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is run at a tenperature between about 0 C and about
roomtenperature, preferably at about room
tenperature. 25 [0054] In the case where the

Wi a8k ed a-anino acids of general forml ggq.n. ?@91@;79 p
contain a chiral center at the positions Iabel eg 8!2

** respectively, the chirajdty at these positions
will be carried through into subsequent derivatives in

a sushensidss efibe resin baogd ism;d@ﬁétéabf generalCstriciurg 9ah @i ihdyer
t r ent er ur i t ion sequence
songht, B eafile Plusie: wom Eriografide pE o dEruremAD o 58d0p doux
temperatire b’émecm:thé fpreiﬁnamlﬁlat BBGGEN0s° COMd divsl 81 Rafebduia
& ri at the chiral center involved

Comgh'gﬁ nsa@hféjgtﬁ t‘“rﬁ% UEbh)l et e raceni zation of to center

i nvol ved. Therefore, the desired configuration for

the | abel ed centers in internedi ates of general

oot SO SO AL GORoR En  ve
solid supgetido givedhe bgrhioglic adids Gﬁg@'ferﬁmfulcﬂmé g ii®Ackibvahy 0
shaﬂ?otimgué Oee%ﬂ)n %'H%OOG‘E}\Q lpﬁg}éggr Y\h’ﬁ; %I at\ gt?o grsgclflg \(A of 1

exarapld mfahamesaﬂfbmnfmcil:l lhydr&wﬂtlbn(aaciﬂ@rmﬂubrcﬁheﬂ@‘atﬁiﬁ p?eferalbly
e fina

trifufi8aE b S5 opfinaly i fielieshRor catihssaMmEsAganalt co-
solvérd,rﬁmubxarﬁple dtd‘tl@"ommtﬁ €THe Mabtll_on? mggig?% Eﬂﬁ?t%{ al
tempifalit. g%t}%eé HP%&@”@G&%@PHI&Z&W s ufe; prefgrably at ahput

roonplearqeratiire.conpound 3 in schenme 1, is sunmmarized in
schenme 2 and has been reported by Le, io K et al.,
Syn. Conmun. 2004, 34(10), 1891. Schenme 2-1 n\ NH3
K-N=C=S _/ \ OO0OC / \ OOl NOMOH 12 13 Br H

[0058] To ©nayibleNkE sghiBebls(hS daribosaie ackiefor Yuneraiructdre0l1 are
reacted with an alcohol (R5-H, R5 = fower alkoxy) to form the esters of general
formula 1a. The esterification can be accomplished using many of the methods weli
known to those of average skill in the field of organic chemistry. The conversion is
conveniently carried out using a coupling reagent, for example one of the many
useful carbodiimides, preferably the water soluble 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide, optionally using R5-H (R5 = lower alkoxy) or a mixture of R5-H
and an inert co-solvent, e.g., dichloromethane, as the reaction medium. The reaction
is run at a temperature between about 0 °C and about room temperature, preferably

“at about room temperature.

[0054]In the case where the N—protected a-amino acids of general formulae 5 and 7

contain a chiral center at the positions labeled * and ** respectively, the chirality at

- these positions will be carried through into subsequent derivatives in the absence of

any isomerization occurring at either or both chiral centers during the reaction
sequence or compound isolation. Any isomerization which occurs at either or both
chiral centers will decrease the stereochemical purity at the chiral center involved
and may result in complete racemization of te center involved. Therefore, the
desired configuration for the labeled centers in intermediates of general formula 6, 8,



75 is [0056] Initially 9-fluorenyl nmet hoxycarbonyl
chloride (Fnoc chloride) 12 is reacted wwth potassium

t hi ocyanate in an inert solvent, preferably ethyl
awelddizat: @ temperature of between O and 5 Ser m&‘&gm 0926
the reaction is allowed to proceed at a ten‘pera{%re ?
fromO to 40 C, preferably at, roomtenperature to
furni sh N-Fnoc-thiocyanate . Treatnment of 13 with a

95t ahd cm oy o) rabﬁapbnna@ of g&?éraisf@hﬁlﬂﬁﬁa i§ Béte%ﬁlfée'b%the

abl y net hanol

tha ’152 ag!p %hanol
Prieuraypn of aming @*@%5%'65 t enper at ur e,
preferanyOC, af forded N-Fnoc-thiourea 14. In the
final step of schenme 2, the thiourea 14 is then

Wi th ro yruvi .acid to formthe thiazole of
10BBfife B BEBaRE Sk sesppoduisebooatsl fonpaass, 4.6, 8, 9,
10, archt4 imhemecpi@\é%wfﬂﬂé Wit§ ah'dnfife QHISSﬂtLEbrﬁ%t {Hees Josition of

et her, for exanple

|
3?\\52%’1??]8%0&96“ ﬂa¥ %&"a#ch@tlc BENEMe. SHMpodnds ahgensralformula 1a,
aaeeammﬁrm Mﬂh@f?(r? ﬁeaggm 6@g§é£aro ﬁd?ﬁ%lbq gzg& IBWHP%&W Thef
B LN R A Er o GBI RFih 15 oY ayinatians ofe
camppadesinushege 15 Q:‘l SUrhRRrBER FesdiRhROZ and i s Bedh ?eported by Le,

cIo e al ogous_ t o se descrlbed above for
10 K ed( !Sé’ﬁacg‘g"@ fit §4P in scheme 3, the

15

20

2- am not hi azol e derlvatlves of general formula 18 are
prepared in a formsuitable for solution phase

synthesis of conpounds o ﬂgeeneral formula 1. 10
ScherreSORZO R6J~ J X+ HN NHZ MOH _ 0

X C orBr16170 aHCO8 R6 / \N\ R2
SNH2 .
K-N=C=S N
g g, 5
. _O._N__NH, }
>

c s Dioxane, reflux OH

14 15

[0056] Initially 9-fluorenylmethoxycarbonyl chioride (Frﬁoc chloride) 12 is reacted with

. potassium thiocyanate in an inert solvent, preferably ethyl acetate at a temperature

of between 0 and 5 °C. Then the reaction is allowed to proceed at a temperature of
from 0 to 40 °C, preferably at room temperature to furnish N-Fmoc-thiocyanate 13.
Treatment of 13 with a solution of armmonia in an inert solvent, for example methanol
or ethanol, preferably methanol at a temperature of from 0 °C fo room temperature,
preferably 0 °C, afforded N-Fmoc-thiourea 14. In the final step of scheme 2, the
thiourea 14 is then reacted with bromopyruvic acid to form the thiazole of structure
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18 [0058] In schene 3 R6 may be either al kyl or
al koxy and R2 is either hydrogen or |ower alkyl. In
the case where R6 is al koxy the conpounds of general
WSt Psek6 are 15 al kyl ester derivatives ofpcr/mp2005/009926
hal o- pyruvi c acid. Ethyl bronopyruvate is commercially
avai | abl e and may be used s a specific exanple of
compounds of general formu 16 (R2 = H R6 = ethoxy,
15. X‘ he rBadtioni8 %Bn@d‘éﬂﬂy%ﬁi&%ﬁt‘iﬁ %hffnérﬁscmléiﬂdsduhték a cyclic

iourea in an ineft solvent such as ethanol
ethersefagem@lel@&ﬁtﬁ@wgéofam yioxane, peefeighly digyang.at a temperature of

fromP40 POtH HRZ/RIAR fmiRdrBRe b ﬂ%e%‘?xﬁjré bpéféraﬁﬁftﬁrab\ﬁﬁt ?ﬁ‘ °C.
precipitates fromthe reaction mxture as
hydr obrom de salt 17 (R2 = H, R6 = ethoxy, X = Br) and
can be collected directly fromthe reaction m xture

[0057]TBE @dm;bbéih@b @Qﬂ'ld@”ﬁ itfhey Fhééeﬁt inﬁléﬁ'ﬁdrﬂﬂa)galso be pre?ared using
Neutralization of the salt with sodi um bi car bona

solution RBase mgthrsisyhigthare closealy aaalpapus todhose desaibed abaye for
the s’%ﬁldtﬂr@lsfa as?ﬁth@@ﬁeA%%hbﬁﬁ it sBREYAXY3, Y GhhifiiMak 18 WeRPatives of

functionalized further at the réactive prinary am no
gengyabippmate Hharernreeed &t aiform pyitailde &y sobiign phase synthesis of
co",63%@%’{%5%@&9&%ﬁm,;32 [0059] In conpounds of general
ormul a t he substituent taken together with the
‘carbonyl group to which it is attached is equival ent
to substituent R1 shown in conpounds of genera
formula | and the R6 sulssgdhelnent 1S equivalent with R5
as s previously described. The sanme correlation is
al so true for derivatives prepared frq é? compounds of
[

gener al muRa 18: [OO@O] When the d red R6 group
in con‘p%g gqneral formyla 18 RPS nyal koxy group
ot her t

Sy t hege”™ Corpobids ma obt ai ned by
rpolil oy bedo

effectlng a% rans io esterificatio OH= B8t ween
compound neral formula 18 and the appropriate
al cohol usitg typical procedures known t4 one skilled
inthe art. In the specific case where the desired R6
group i s nmethoxy, the trans edterification is nost
conveniently perfiyHoed u basi c conditions e.gqg.
usi ng sodlun1nethvxrde—*15 [O In the specific case
where R6 is nethyl, conpou g%%&r Cl) may be
pr epar ed from but an- 2, 3-di one nd squuryI chl ori de
-according to the procedure of RBonnema, J. et ad, Red.
Trav. Chim Pays-Bas 1960, 79, 1137 [0062] In the
eneral case where R6 is onpounds of

nor e
[0056:5_[’1&0813“‘?& REmayike either alieyl Q'éalﬁP@bafﬂ%Bz\ﬁ aithaydygmoenss
loweRAKYE 1Afthd A BheltHa! AkBd B8 SHPMININAGLHRIR formula 16 are

alkyl ester derivatives of halo-pyruvic acid. Ethyl bromopyruvate is commercially
available and may be used as a specific example of compounds of general formula
16 (R2 = H, R6 = ethoxy, X = Br). When ethyl bromopyruvate is mixed with thiourea
in an inert solvent such as ethanol the reagents condense and cyclize to form the 2-
aminothiazole-4-carboxylic acid ethyl ester which precipitates from the reaction
mixture as the hydrobromide salt 17 (R2 = H, R6 = ethoxy, X = Br) and can be
collected directly from the reaction mixture in good yield and-purity by filtration.
Neutralization of the salt with sodium bicarbonate gives 2-aminothiazole-4-carboxylic
acid ethyl ester as the free base 18 (R6 = ethoxy) which can then be functionalized
further at the reactive primary amino group as described herein.
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25 WD 2006/ 029862 PCT/ EP20051009926 -33 :tnme4 heO
[ (CH3)30002]2 R6 Ol | LIOHH0 HO~""" "\ 'x' \ 0
' R2' 'NH Pyridine R, \xO THFIH20 ~ N~O"~ S 2 S H

o 2bbeodBed R6E = OEt) 19 (R6 = CEt) 20 d N I#\/é '
O 0 OO0i) NMethyl rorpholine N\\\\ o%&fp%@é’m
ii) SON , NEt3 R2 /S-N-@y_X = Br or O R2 "\ RNXCK

H.HCO HH21 22 (R6 = alkyl) 0 CF3BC2H R6 \V R2 S
NH2 18 (R6 = alkyl) [0063]As set forth in schene 4,
2-am not hi azol e- 4-carboxylic acid ethyl ester 18 (R6

& treated wt j-tert-butyl dicarbonate
[o0sarEbm SIS, of Pl el T e Rh substl erkiskenagpather with
thesarmnyigradp (Rehich @RS attesise tct hmupm{ynftoy%mgﬁm%hhm shO\gn in

roxjde in.a re tetra rof uran an
oot o YA b B, Horsy DO SHUS P ualgot W5 os
pr é)ninﬁjw ddsﬁmgwgfél' hfeitsfafi‘rﬁe é@ilﬁlgl&gm i?ﬁaléﬁ true for d%rivatives prepared from
- [ 0z - oxy- 1,3,5-triazine an
cq%ppfcr)gpﬁsg‘/ E%?rbq{alifgeﬂ'@&]?ﬁ'}é{et rahydrofuran, then with the
N, O

°zgo»

[0060]When the desired R6 group in compounds of general formula 18 is an alkoxy
group other than ethoxy these compounds may be obtained by effecting a trans-
esterification reaction between compounds of general formula 18 and the appropriate
alcohol using typica! procedures known to one skilled in the art. In the specific case
where the desired R8 group is methoxy, the trans-esterification is most conveniently
performed under basic conditions e.g. using sodium methoxide.

[0061]In the specific case where R6 is methyl, compound 16 (X = Cl} may be

. prepared from butan-2,3-dione and sulfury! chloride according to the procedure of

Bonnema, J. et al., Recl. Trav. Chim. Pays-Bas 1960, 79, 1137.

- [0062]In the more general case where R6 is alkyl, compounds of general formula 18

can be prepared via the Weinreb amide of general formula 21 as shown in scheme
4.
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I o di met hyl hydr oxyl am ne hydrochl ori de and
triethylamne to give the conpound with fornula 21.
Compound 21 can be converted to ketones of general
wPsibhAssa2 using al kyl nmagnesium chloride Q. RLYL ARo2s
salts (Gignard reagents) in ethereal sol vents
Compounds of general formusa 18 (R6 = alkyl) are then
obtai ned after treatnent o conmpounds of general
formula 22 with acid togdeffd 4arenoval of the tert 15
but yl oxycar bonyl group e.g trifluoroacetic acid.
[ 0064] When corrpounds of general forrrul a 18 are

S|red [ koxyalkyl syl it ed i ne
Bew{isr epélFe qul ogous2 toHP Hsed
year

ratlon of/t ﬁéglfol /0
on 20 o

{ﬁe _feRe~
PCT/EP2005/OO9926 -34 protectlng group under typlca

Yons e.g. trifluofDHESIAEY aci d. 10065] When 20
conpounds of general fornula 18 are desired in which
R6 = anmifle or substituted amine they may be prepared

ei t her i rect condensation of the 5 appropriate
am ne ththe ester of general fornula 19 (R = OEt)
W t Ke@ —glinpnation of ethanol or by o

C@U\pﬂﬂéth\,@mﬁlfphd]ih@ carReXyl i c acid of gewangd freAl a 20

Kk

: o I )
cBuplA-per re-%t ;sRﬁvmj&s&T@é@%r?@ I Iy /U\ /l<

pr eact Huiatli on of the cagbokyl ic acid e.qg. conver s1 onH

to the acid chloride deeivative of the carboxyl22grs =alkyl)
acid. 10 [0066] The 2-am not hi azol e derivatives of

general fornula 18 prepared as spown in schenmes 3 or

4 can then be incor porc&iGHi he sol uti on phase
syntheti c sequence outtimnedin me 5. is Schene 5

0 0OHRG 6 N+ HBN-PA N R 'Q)Kaqwrotection

(-P&) 1 '-NH, ~N NPGa SNHZ R3“conditions H O H
18 (R6 = alkyl)

[0063]As set forth in scheme 4, 2-aminothiazole-4-carboxylic acid ethyl ester 18 (R6
= OEt) when treated with di-fert-buty! dicarbonate in refluxing pyridine gave
compound 19 (R6 = OEt). Compound 19 (R6 = OEt) was then hydrolyzed with
lithium hydroxide in a mixture of tetrahydrofuran and water to give the corresponding
carboxylic acid 20. Compound 20 was first reacted with 2-chloro-4,5-dimethoxy-
1,3,5-triazine and N-methylmorpholine in tetrahydrofuran, then with the N, O-
dimethylhydroxylamine hydrochloride and triethylamine to give the compound with
formula 21. Compound 21 can be converted to ketones of general formula 22 using
alkyt magnesium chloride or bromide salts (Grignard reagents) in ethereal solvents.
Compounds of general formula 18 (R6 = alkyl) are then obtained after treatment of
compounds of general formula 22 with acid fo effect removal of the tert- '
butyloxycarbonyl group e.g trifluoroacetic acid.

[0064]When compounds of general formula 18 are desired in which R6 = alkoxyalkyl
substituted amine they may be prepared by methods analogous to that used for the
preparation of the Weinreb amide 21 followed by removal of the fert-butyloxycarbonyl
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R3 HON-PGS 18 23 24 R4 25 Coupling conditions 0 O R6

R6- N OH R4 Deprotection NOHR4 \"° R2 g~HNH PG5

PGe R2 g~HNNH R3 OR3 O 26 27 OO CAOCCI3 R6 -N O

QybdhaosiolizeNEt R2 SiINI-' -1 RA'H 110 R3 1b

2006/ 029862 PCT/ EP2005/ 009926 - 35 [ 0067] by\@‘m’“’z"‘“’ﬂ09926

procedure whereby peptide fsagnents with the desired

am no acid sequence are first synthesized
preigaliathgiconainter tpidalk doaditions dap tefthdreadetiovicide t he

desi red conpound. s [0068]2- Am not hi azol e deri vati ves

of general fornula 18 nay be coupled with suitably

lﬁéﬁm ected am no acid derivatives of general fornula 23
100R31\Vhan campaangs of gerarahivemdlaci8 are desired towbich RS = amine or

sub&itdicki fRfe My I‘é&% Lt rt, R3. can.be
sel ect ed f?}’)ﬁr%y?'ﬁa 3?%?8 u \gg%ghﬁrﬁdﬁgpt &eipnsation of the
appinprigia apine wilbtthe estet o€ genenal foanulaet%FoaI0HL) withR8ncomitant
ligiHasibh b : erqaryl and aryl . t he .
o Rse wh e?@gﬂ_z@%& %&% gﬁﬁgﬁ%oﬁggfcﬂﬁ)&’% {&ﬁw%?lg 8?8%@?’@“3%”1?520 with
the appspprate BMinaising eitken epeptidercauplic téageat eTprevicediyi n
deSdHbeaG) i Qf o | C 5 it nmy be .
necess a?gtptr%écg‘?%{og]c f tﬁ%%&?y@:&@ %&ﬁtg?g : 8?'6‘(?63%? 2% the agid,
chipride\pefivaiivg pbie oarhaylic scist abl e to the conditi ons
enpl oyed in subsequent steps of schene 5 but which
may be renoved using conditions which do not effect
: E rest of the nolecule. Renpval of the protecting
[Oﬂé Eaminpihigenie dgrivatives of general formula 18 prepared as shown in
schemes 3 or 4 can then be incorporated into the solution phase synthetic sequence

cutlined in scheme 5.

Scheme 5
O o 9y - O |
Ré N + HO N-PG, . }N Oy i} Deprotection (-PG,)
BN Coupling ™ gy / 3N N-PG,~ -
R2 S NH, R3 conditions S H it) o y
R3 JH,N—PG5
R4 25

Coupling conditions

0 o)
' RE6 . RG6
_ ﬁ/—\ﬁ\ o) ﬁ R4 Deprotectlon‘ ﬁk&f o H R4
N
R2™ g }jjﬁ’ \fH_PG’S -PG, R2 s/Lﬁjj’ \(LNr-iz
. R3 R3 o
26 27

o)
CI/U\O.CCla

0
R8 0o H
&’t’ DN e
iPr,NEt R2 S/LN N\‘e\
R3
1b
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15 the end of the synthetic sequence i.e. on nolecul es
of general fornmula 1 b, or at an earlier stage of the
synt hesi s when there are no subsequent steps to

wWiSih&hPrgaher e  the now |iberated functional P@fﬁﬁ’e
present in R3 will interfer wiwth reacti ons st ?05[0%9926

perforned. Appropriate pro§§ct| ng groups are as have
been described previously tor the solid phase

[ooexyy Bgirb6e AR WRRRbY T le lrr'a AR Rtk tﬁ’é‘@%ﬁr@g a%:ﬂ&%
as descrjbed 20 in"Protecti G oup
sequgneerfrsifisst syninegiged p@ﬁverrbonalﬁr @de*é\e@ c:mdemsed@o pubvide the

desimg(gomygdrﬁy-lntersci ence. Preferred protecting groups
for the a-amno group (P& in schene 5) are

tert-butyl oxycarbonyl (Boc) and
9-fl uor enyl net hoxycar bonyl (Fnoc). [0069] Typi cal

[ooea@mnmn@tm&% Gemagvadd n@?éif@ﬁmﬂ ' %Pé eglééié‘&wh

ing of 25 canp ounds of enera
SU"M%@% 61‘“"5%3%@@ senyaives pégﬁeertabfcgmu@ 2% usin@ avasetyfof
stan@8redrAinol 24 d%ﬂnfbhﬁé c@ﬁ%ﬁf ?‘% \k}ﬁiaﬁ £ ‘Rﬂoﬂﬁ?ﬂﬂebﬁp R3 can be

previously f se synthetic appro

selegire e H‘%@rﬁéﬁﬁotls‘swf@*MdW@lﬂaﬂml r@t@onme.uanyisvr fieteroaryl,
and éuﬂil%»tﬂ!t@d YR&88)did, %F&r@%i’%@w! Ofnblﬂ Pe% ﬁé{é&\fawl\é a

N, W tetranethyl uroniu I or op osp ate
functigns! grauprbich s inppmpeatibie Withdbe Beactiopitaaditions employed in

subs@hhéﬁﬁté&/ biel’e%ﬁcﬁ{%d?w%rdé% ﬂ'?néspﬁé heBQlbAMo HE} AR functional

di neth
groump(%ﬁqait %Réwltm gwpoﬁwh rsy@hlﬁyqa ther bodiitions denployed in

subs@ligéﬂ%ﬁ bﬂ&h@ﬁ@% but Whl aryec;ett Wéﬁ@;ﬁ&ﬂ%&bﬂﬁﬁ%@g which do

| or onet hane ter na
not 95@?? iberrest ofyihe melgopla. i Remgvaimfﬁhﬁj ptmecifng@mm adn be done at

e SNt B oS AR Dot

earligrataga pithesynthesisadian thewoaiedw slmseqaent\meps%alﬂrimn wiere

v R84 (808 B FASER T RELAETROUD 3 NSl o e

perfogagdr Apprenriaie BFOI@Jﬁna)gr@echwaaﬂmm@ Ixerrdesoribed previously for
the sbﬁ’d"?ﬁz%ﬁ %Qfﬁ‘%&rch e n %%chgifenpaﬁd a@%ﬂ&%ﬁ{l%s described

e or
in Pr@temaw QURS. m@rpema@mmmar’ Ei;fltlcp“r,dt ¥¢ 1 Gregneg mod . A,

s, R SORRRUER, SRS e LR dor el A arbue dho
schemmaj-ramrﬂbuwmwbom (BoG) amdpd-VaoepiyleathelecafboagNEhidc).

formula 26. In the case where PG4 = Boc in conpounds

of general fornula 24 the deprotection can be

performed under io acidic conditions e.g.
[0068]ypicalrapiing corditichsaivbinb mayelae: employeddar iihee:bnplmy ofent

compéHﬁ&s Bﬁgeﬁérﬁﬁo ?qﬁg—ﬁcgrﬁﬁguﬁcﬂ; ybeen%?gl Sl 53 55 Give
compounds of general formula 24 are as have been described previously for the
solid phase synthetic approach shown in scheme 1, preferred coupling conditions are
1-hydroxybenzotriazole (HOBT), O-benzotriazol-1-yl-N,N, N’ N
tetramethyluroniumhexaflurorophosphate (HBTU), a stoichiometric amount of base
such as diisopropylethylamine in an inert solvent such as N,N-dimethylformamide or
using 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) in an inert
solvent such as dichloromethane. Alternatively the coupling may be performed by
derivatizing compounds of general formuta 23 so that they are reactive acylating
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formula 24 the deprotection can be performed under
basic conditions e.g. piperidine in
N, N- di net hyl f ormanm de. Preferred enbodi nents for

pwot:@giobdgdge group PG5 in conpounds of general Etr%
25 dre the sane as for protecting group PG4 fi bl usoas
described previously i.e. Bgg-and Fnoc. Preferred
coupling conditions are either 1- hydroxybenzotriazole

agentBT)y, bﬂdlymziom of ﬂlé(ﬁc%r{lﬂudridhl,dﬁrivﬂﬁ 'Rechg%n of acylating agents
P%ﬁé{%ﬁ%’ﬂé@%@ﬁl n%}?é(e%gfaﬁ rggr uia géglﬁﬁ ggarginothLiJs?tz’olgl derivatives of
geficraldpmugky 18 nigyl s baxtoriviedan oo RSmPOIaEBlor By HRafsy e.g. using a
St%h(%\%gl gﬁ@t}%l ftﬁr_n%g] de ort . N

N9 SRR RO dpitle. of by migrnavs deradiation:

hydrochloride (EDClI) in an inert 20 solvent such as
di chl oronet hane. [0071] Prinmary am ne contai ni ng

| f la 27 tained b

B3 O p ELEES ool St o 24
libgeates aprinmfarmmmeaemfmaﬁ be ceddersdadiing protedtbd Bfﬁn@gad
.0e (0) al e e S S revi ous S

deRAOR S Bl BN S ds o obhGie! B my B O th prts shete Ban=

Bdgdn cymbourets dfgegievs foramip 24 fiisdepiroReners 8hn Bﬁ bEHbAnddPunder
osgene 1 n

' ene.or reagents .equival ent tq
o SohoORS 8 S lorttE ok et Bocicp b quaarbrohimy sweh as
dichloromedthase el i_nﬁﬁ?%é@Whﬁfe!lJBaﬁdS%m?H iﬁfdﬁﬁ%ﬁhn@g ®f general
n i or oret ch] or rmate) an L
fortu R 92 BRI bk i PHHEES brtomisibnch Dadoreohafionn psupiperidine
in MN-dismeshydfonhamidd. aPtdferie] srabbdisleniefof p{]digain' yréh PELNA
ranydroruran _or a

t h di ch t hane, tet
oo feor BT Farftlie o Bfeaie o4 Qe Rl dbaATodn F2has?
deSTbeE PRAMGIHORA Boc arll7FinpBe.7 RtAerred evibling coRbBBBBs ard Sther 1-

e Sitaii (HESN D et Rkl Bokben: |

tetianmethyhooaiundrexafiurohsphdspha81(RBTURG ﬁéicﬁfqn%ﬁﬂf-‘ éﬁitount of base
IS _strategy I

0 nd 25. .An alternative to this S
such bGPy T autPig ian o pesl e ok B UM dimettyorhamide o
1~(@~_dmmthyjam|irmpmf w:m-eﬂ@mr@db diwmwcﬂgamoﬁdﬁomm{) u@%& inert

e nents can be prepared using protecting
5°"gér”g§§&*s?? gicég’?@e%‘ﬁﬂecoupl ing conditions already
descri bed and known to one skilled in the art of
organi c synthesis. [0073] The protected a-am no acids

ORISR S L i o B LY i Qe b

remeyalpy etsciing groupRG:Heork mompounds bEgeridralfainilg 26. Preferred
nners which are

emSOIRENI PH 0 FECHE o SRRl ot BT e o i
desgiibestfor Bfar Cethpmemes of generalformula 27 can be cydlized to give
compounds of general formula 1b using phosgene or reagents equivalent to
phosgene in the presence of sufficient base to sequester any acid formed as the
reaction proceeds, preferred are diphosgene (trichloromethyl chloroformate) and
diisopropylethylamine. The reaction to form compounds of general formula 1b is
best performed in an inert solvent such as dichloromethane, tetrahydrofuran or a

mixture of tetrahydrofuran and toluene.
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case of conpounds of general fornmula 25 R4 is chosen
fromthe group consisting of aryl, heteroaryl,
substituted aryl and substituted heteroaryl. Conpounds
wb 2@epe8al  fornula 25 can be prepared as s |
schenes 6, 7 or 8. 15 Schenme 6 RA~H i) TMs- %ﬁ@s”%g%
NH2 [ (CH3) 30C(O)jO HA/N PGS ii) NH3 / MOH R4 or TR4
iii) 6MHCigv, Heat 28 29 Fnoc-O a 30 [0074] The

007N A hBinAIn SEnethd 81E fsrmid Sy |

[ 7g-gc-prot ected am no Qg%r acllog ﬁ@%rgn%ra?ﬁ% ed%é)‘)f

gengipd il 2his aasemmlieledshy eeqmntrphncwparaélonqidhet 2a- éﬂ‘p{mo

il i ] G155 gl B

pre-fasmenll dipg8ide do then2 taednothizzokrdf genbsdl mlmuia 48 aApﬁﬁ;thte
e a nc, i odi d

cpepl SRENR e Brefahel Y ERRIB Pl e HRSigbBeep codping

condibonvealresdlyi dest:nbaham anovno taorier sRilkkediintthe aniBI Rk ganiidisynthesis.
met hanol . Hydrolysis 25 of the nitrite under acidic
conditions yields a-am no acids of general fornula 29
which may be protected on either the acid or am ne

[007R]Tbe pmtad:teg; vearpinoedaidseofugderal férumies 23 %Mﬁmﬁlglea i? scheme 5
ounas o

mayran orrrato(isgssomnln sc@g 6&0
SIS cPEPRENGS which &g commsralicpvaiiakle, epmpgrndswhich are
knowreirt theUiterhitups, dmigoipie mHicrehay beqﬂémt@ma@lﬁe&gﬁﬁéﬁbm

0p6/ 02 862 PCT/.EP20Q5/ 009926 38 formul a
closdly %@P methadsknomipdn e Bgratwgar@s rgpotsd taw.em( ilpdhe

casem)ﬁmmmdm@s o endral fRYuRE2SRA IPSHdRh S Iﬂ@&r‘oﬂﬁ ceﬂsuétli}% of

oy, RN CaWBBIAIRS Y1 G SRt kst heiPieasy. (G i oboapesal

formatyRs ehebé pm.:tahed B9 BROWAIPscHengy@rabr g0ormul a 25 in
schene 5. [0076] In the case when ‘the chosen R4 is

chem cally unstable towards the conditions enployed
in schene 6 it may be necessary to either nodify the
reactions conditions | Gchepleoyed to effect the
desired transformati on w thout causing chem cal

m)dlfl cation to R4 or to,use R4 which cont ai ns, | abi |l e

call TM&EEN GHal ity i E‘grol{(temﬂg);(ub(bsqom %ﬁeﬁ PG,

ﬁ ectiomof—R4>cagobe %ed-af—»anso
nibhbldy /MeQEuence
i} 6M HCl,, Heat
28 29 Fmoc-0OSu 10

[0074] The conversion of aldehydes of general structure 28 into Boc-protected amino
acids of general formula 30 is based on the modified Strecker procedure reported by
K. Mai ef al. Tetrahedron Lett. 1984, 25(41), 4583 and illustrated in scheme 6. An
aldehyde of general formula 28 s reacted with trimethyisilyl cyanide in the presence
of a catalytic amount of zinc iodide to form an a-cyano sitanol which is then
immediately converted in to an g-amino nitrile with ammonia in methanol. Hydrolysis
of the nitrile under acidic conditions yields c-amine acids of general formula 29 which
may be protected on either the acid or amine functional group before use in furher
synthetic transformations. As shown in scheme 6 compounds of general formula 29
can be protected as either the fert-butyl or 9-fluorenylmethy! carbamates of general
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followi ng the step which causes undesirabl e chem cal
nodi fication to occur to RA. The nodification of
reaction conditions to avoi d undesired side reactions

ap e 15 of protecting groups are known jn
8260@329?% practitioners know edgable in the PCII(E@F(HW““”ZG

In addition R4 shown in scbg B 6 may contain one or
nore reactive chemcal gro %e whi ch are anenable to

fi FM!&Q@VP e jcat i on
R L
gr %‘éﬂﬂ‘ Bayde H@Pr%ﬂyt@adnnemmgammthemubnequamt tetae:tisy mheﬁstnes to be

ch after the introduction of the R4 group. 20
The preferred choice for R4 in schenme 6 is from

the group of aryl, heteroaryl, substituted aryl and
substi tut ed heteroaryl Corrpounds of general fornula

[OGE5] Comrpiodinds 8f ggnerralfo@ff@a% lﬁtscﬁ%}ﬁe% &ébgagak%t WHLC h

the R4 group iS attac con I ons
COWPPP%QQW%@E@’W@%W@S@&FBG o control over the
absol ute stereochem stry 25 of the a-carbon, that is
to say that conpounds of general formula 30 are
a racem c mxture. Resolution of

[0@%&%{3‘3% gaSeph hgg g eosesrivdisschemisallydbisbleminyvards deeanditions
emiplayedGe BBIRRSI6 rthlayg B8 %b@ésgéh? EBJJalﬁ'ne?% e réé%%%h?t:@ndltlons

ormul a 30 have

afte S ener al
"@F%’ﬁ#é%ﬁngcfég%ﬁ?ﬁ@ﬂ iignsiomeation vathent e8isng @%ﬂmml modification
to RA ok fch@ﬁa RAwidh e ARY ifsile cReRTcH ﬁﬁ{&l&iﬁlln}: ﬁ@b%&ét@& form.

the form of 30 reversi bl forndti on

Deai%%‘%t@ﬂé{rﬁl RérGap beageomplished ahany ﬁﬁﬁm thal ayytf@m S@ﬁuanoe
foli@ﬁlr@&h@ stepAASES ca@&%rﬂ&%ﬁ@'ch%mf H%Htﬁ&aném/o 8o to R4.

t ake orm of coval ent bond fornation

Thé,Brasilego Bﬁﬁeaﬁﬂwwlféﬁatﬁﬁv@mﬂd@alf@q/&éﬁ reactians and the use
of prbtefoﬁhg gﬁﬂ!p§ fare ktﬁbwﬁﬂ'ﬂihfe' APah@td Hechraekd Ikr?o\r?léﬁ&é\%é irPfe

res in this 1nvention s
| fe"go %5@%8 PE‘?W'EF’QWO@@QQ@ comglnaasrqylr@@errsaénv@sé\emrcai

groﬁp@ w@pbre Aintdtabld thiAhSF éhehbaltrAsd

ution Of racem c conmpoun

d&%ﬁ@ﬁ abh%ﬁﬁl%'n%cﬁﬁcatlon

S contalnin

of '”P%‘FHV?&’Z!&E"@?' gIpwingpregent lacR‘HD@Y(he nesfemped a!aaey ﬁppwtnpnate

poilttif e SRfhaRbqnantE a8 Bk ifhGIR !
[ 0078] Q%ﬁbst | teﬁt ed phenyi gl IyC| nehdﬂééﬁﬁgt%?@%ﬁgy al so
be prepared by electrophilic addition to sufficiently
el ectron rich aromatic rings as shown in schene 7 in a

[0OTR e prefeima |oﬁ6:cb¢ort RAtn 6EMANE 89s RYmbthe %ﬁfﬂg'oﬁér&?heteroaryl
subsﬂtu{v|9 cFl aryl anc{gubs? tuted % 3ten§1£r)5/f (?gmhggl?ndg of general formula 30
contain a chiral center at the a-carbon to which the R4 group is attached. Using the
conditions outlined in scheme 6 there is no control over the absolute stereochemistry
of the a-carbon, that is to say that compounds of general formula 30 are obtained as
a racemic mixture. Resolution of compounds of general formula 30 or compounds
prepared from compounds of general formula 30 may be possible after compounds
of general formula 30 have been chemically combined with other enantiomérically
enriched chiral molecules. Such chemical combination may be in the form of
reversible formation of diastereomeric salts with enantiomerically enriched acids or
bases. Such chemical combination may also take the form of covalent bond
formation to a molecule containing an enantiomerically enriched chiral center. In

addition to the specific resolution procedures described in this invention specific
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NJYOH R4-H J~I- O A4 " OH H AcOH, HS OH O 10 31 32
[0079] In schenme 7 R4 is an electron rich aromatic
ring such as a substituted aryl or heteroaryl ring
wiR substituents are electron donating,.i r
e. g§@°§|§§f§| or al koxy. Conmpounds of general Q’Fg}r&ﬁﬂ%{&bﬁ%‘s
are identical with conmpoungls of general 15 fornula 25
in schenme 5 with PG = benzyl oxycarbonyl. Conpounds of
exargsies hae bben i eHeddn MeElitbrahRt £t @Q e gﬂhéfﬁ#b@? r
rivatives which are chiral at the™a-carbon "and are
r 930&?'88 EFEIC coEwRieds entipipitedonizabln@reunss eiterasilic of basic,
are Wi thecapeSiid kiowlSd ! SUHAIKIRN"Y ihdBren! | oned
above, racem c conpounds of general Tormula 32 may be
separated into their individual isonmers by resol ution
of diastereoneric 20 adducts or conpounds. [0080] In
00781 BlilistianeRpheRAdNciha dek il i
B v & pacih® e R fod e BB R o By BlectiBbtic
add’?%‘i"rﬁﬁ‘ﬂ?\@ﬁ‘i"‘dﬁq’tr%hfﬁ"@@fﬁﬁ'éﬂﬂgméﬁh@w imrgehene &in @manner
similaf to'thatiebvfed B, Ghnd U DIVBHESESL:. 1880303 RYs Pe
perforned at any appropriate 25 point in thé syrthetic
sequence after the introduction of the R4 group. WO
2006/ 029862 PCT/ EP2005/ 009926 -40 Scherme 8 HON O HONu
O- Oi) NaHOIl i 11)Rs&hef@dd R7-O 33 34 [0081]
Substituted phenyl glyci ne derivatives nay al so be
prepared by reaction of 4- 5 hydroxyphenyl glycine
derivatives gf gpheral fasmula 33 as showp i R*scheme
ene N%’WgHomey etV 8He
al |y alai lpabl e AaRld. He.80, bevat itzeds at t he
phenol 1 c hydroxy group wi thout |o0sS of stereochem cal -
purity accading to the procedure of M g4 Hyun et
aL, J. Lig. Chrom & Rel. TechnoL 2002,

[0079]In scheme 7 R4 is an electron rich aromatic ring such as a substituted aryl or
heteroaryl ring where the substituents are electron donating in nature e.g. alkyl or
alkoxy. Compounds of general formula 32 are identical with compotnds of general
formula 25 in scheme 5 with PGs = benzyloxycarbonyl. Compounds of general
formula 32 are N-protected phenylglycine derivatives which are chiral at the a~carbon
and are produced in racemic form because there is no control over the absolute
stereochemistry. As mentioned above, racemic compounds of general formula 32
may be separated into their individual isomers by resolution of diastereomeric
adducts or compounds.

[0080]In addition R4 shown in scheme 7 may contain one or more reactive chemical
groups which are amenable to further chemical modification. Chemical modification
of reactive chemical grouping present in R4 may be performed at any appropriate
point in the synthetic sequence after the introduction of the R4 group.
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25, 573 as shown in schenme 8. In schenme 8 the
functionalization of a phenylglycine io derivative

with R absol ute stereochem stry is depicted but the
rwaGhisRsseduence is equally applicable to t

I somer of 4-hydroxyphenyl glycine or to a nixg%ﬁgﬁggﬁmmmm;
both isoners. [0082] Cbnpggggs Wi th general fornmula

34 in schene 8 are equivalent with 15 conpounds 25 in
scheme 5 when R4 is 4-hydgoxypBgny! or a derivative
there of and PG = tert-%utfpoggcarbonyl. [ 0083] The
reaction conditions for the above reactions can vary

to a certain @xtent. Methods to pemmthe above
descri bed ¢ ks processes,are~kN i the 20
art or can be deduged|Mn amalapgy from:t hej ex l es.

Starting matepfahs-are conmeretal ly @gvajylable or can
be made by nethods anal ogolifi¥o thosscri bed in

t he exanpl es. [[0084] The fol | owi ng exanpl es shal |
illustrate pref®red enbodi nents ofRﬁ’ﬁ’e present 2s
invention but argsgnot intended to limt,fhe scope of
the i nvention. WO 2006/ 029862 PCT/ EPZOO%/ 009926 -41
GENERAL METHODS [ 0085] Unl ess stated ot herw se
reagents and solvents used in the follow ng exanpl es
were commercially available and were used as supplied

.f"%gg@%?’ BT ERE ot A a e Py by penipn of 4
hy lleineoerivetives-ef gensral dorusy BB @ssbowniie sbiydme 8. Both
st Bl o B g S

deﬁtaé&s@ 8t thephwnalic hydrexyr awupvithogt loss odgigesbolienivl pariy

acSsHinG e thelbroBedrk We hE W IHIR car | c0p] [/
g 88 mmﬁ)ﬂ);ruoi n ert glwgiet ab?ﬁo% Lﬁg.ft}‘hrg\%r&ofgéﬁ%&%%;, 2002,
25,7573 as shown in scheme'8. In scheme 8 the functionalization of a phenylglycine

derivative with R absolute stereochemistry is depicted but the reaction sequence is
equally applicable to the S isomer of 4-hydroxyphenylgiycine or to a mixture of both
isomers. '

[0082] Compounds with general formula 34 in scheme 8 are eqdivatent with
compounds 25 in scheme 5 when R4 is 4-hydroxyphenyl or a derivative there of and
PGs = tert-butyloxycarbonyl.

[0083] The reaction conditions for the above reactions can vary to a certain extent.
Methods to perform the above described reactions and processes are known in the

~artor can be deduced in analogy from the examples. Starting materials are

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

[0084] The following examples shall illustrate preferred embodiments of the present
invention but are not intended to limit the scope of the invention.
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period of 15 m nutes The resulting suspension was
allowed to warmto anbient tenperature overnight with
stirring. The forned solid was filtered off and the
wo Jobdi@bR;1 S was concentrated in vacuo to af beggpRbsnoseze
orange ot l. Wthout further purification, the oil was
di ssolved in ethanol (50 njy-) and treated by dropw se
addition with a cold sol ution of anmmoni a in et hanol
(7N, 91 nL, 637 mol). A precipitate fornmed upon
addi tion of the ammonia solution. The suspensi on was
stirred vigorously { f i nute and then the
solids were filter eg&%‘%&%ﬁa%@th cold ethanol (3
x 20 m-) 20 and dried to afford N-Fnoc-thiourea (16.8
[0085] Urless smemotmwfnswnéagemdm&solv@ts kBbbin HeSolldvisg examples
298. 0770Q. . Cal 298. 776 sal.ution
wercd BOIEfigaly e A ey Used 26 SHBige e sl A pdRlon”
m.) was treated with bronmopyruvic acid (3.34 g, 20
mol ). The reaction mixture was refluxed 25 for 1
hour then the precipita kds were recovered by
filtration and washed mﬁ%"@%goow 029862
PCT/ EP2005/ 009926 -42 diethyl ether (3 x 20 nL) to
2-[S¥2A(8)42, F-Pinx4ptienyl-Imidagblidin-talsbmgthyl-peitdnoyiaminol-

366, og;/% aéaﬁ?#%l‘fg“%ghg‘gﬁ"%e#ﬁ?%t]‘gp%ﬂegg%]A

m xture of N Fnoc-2-am not hi azol e-4-carboxylic acid
(6.0 g, 16.5 mmN\), 02, 6-dichlorobenzoyl chloride (7.9

m., 55 mmol) in thyl pyrgol wdi none (50 m-) was
added into a fritte I ro‘Efy'Nene | umm charged with
Wang Resin HL (hyd h Npg%n‘@onded to a
pol ystyrene matrix s ch pas |di stl os by Wang et at,
J. Org. Chem 1976, 41, 8 afld Rich et at, J. Am
Chem Soc. 1975, 97, io 1b75) (M dwest Bi o-Tech, 10 g,
' 11mm|) After the suspension was shaken for 5
nut es, |d| ne é%ﬁlZ n., 77 mml%swas added s
[°°3§]ﬂi° BsuSH 'T?frﬂft ym Hhiceyanate (i Sh%ﬁ(ﬂ}'i"feﬂ/@r%hldﬁpetate
(100&th¢6@1%0 RGBS drdy s@béb!ﬂti%n%@-then filtered

resin was washe | for mam de

ﬂuorﬁavlwe sarponyehioiing (202 9 SQWHL)IH eﬂm e tatedigd Hﬁa@\'er a
penc.(d%om 5L991ufés )rhéﬁgsﬂfﬁgeﬂ]ép@nﬁléﬁ s aweaqa QdaTm tb %‘?hblent

8‘&‘? uct of previ ous st e@ %‘
temﬁﬁé@,’fuged nightyvith, ﬁB’é‘PQd iThe formad selighwas WW% Pﬁ@ﬁfi a'@( ate
was ﬁbﬁeen'ﬁléﬁed Ragklie o Bl o ﬁﬁé_e shaiaimont furmﬁp?@tﬁfcahon the oil
enperature for 30 m nutes he m xture was tered
was gﬁaolyﬁré in gt8pnRol (g9 ml) and treated by dropwise addition with a cold
solution of ammonia in ethanol (7N, 91 mL, 637 mmol). A precipitate formed upon
addition of the ammonia solution. The suspension was stirred vigorously at 0 °C for
15 minute and then the solids were filtered off, washed with cold ethanol (3 x 20 mL)
and dried to afford N-Fmoc-thiourea {(16.8 g, 70%) as an off-white solid.

EI-HRMS: Obs. Mass, 298.0770. Calcd. Mass, 298.0776 (M*).

[0087]A solution of N-Fmoc-thiourea (5.96 g, 20 mmol) in dioxane (40 mL) Was
freated with bromopyruvic acid (3.34 g, 20 mmol). The reaction mixture was refluxed’
for 1 hour then the precipitated solids were recovered by filtration and washed with
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washed with NN-di nethylformam de (3 x 5 nlL), nethanol
(3 x 5 n), 20 dichloronmethane (3 x 5 nL). The resin
was then suspended in N - neth y pyrrolidinone (2 niL)

aWed Lesg)ad¥sFnoc-1 eucine (106 ng, 0.3 mmol),

di i sopropyl carbodiimde (47 pL, 0.3mol) and PCIIEP2005/009926
1- hydroxybenzotriazole (41 ng, 0.3 nmmol) were added.

The resulting m xture was shaken at anbi ent

d ethet (8 © 200M9 0 ia@bid _ ' i
Sttt <2000 R4 Ay LEGRhc 1.
ﬁ%ﬁﬁﬁﬁ(ﬂ’ ©$9id10 ni), dichl oronet hane (3 x 10 m-) and
EBHROS:i Oby.ausss, 366@@9@] mléchﬁn 33366 Q5Rdyey of the

previ ous step (O was a ed. 20% p| peridine in
NN- di met hyl f or mam de (2 m -) and the reaction m xture
Was shaken at ambient tenperature for 30 mnutes. The
m xture was filtered and the resin was 30 washed wth

[ORSRIAI mmune;pffwmmzam(mmﬁom;carmtyh@aelh 63 g< ﬁs mmanol)
2 e%hf&gﬁgllz%kp#@é&%‘] ﬁﬁ pglm@?ﬂ}gﬁ& e‘tﬁwlpyljrc\“a ds none (50 mL) was

'Suspe

addsyl-intoRnfoitteqd helwtogpwauenmlt(rdri Ehzﬂged QitB WaBd ResM@iL
{h ?&&@%@ggﬁg% EP%%Bgé%?pg y2 ren%n?twq1 aggjsclosed by Wang
et Bl.hy.dP1gx Phemz 8978, at70BR5E 4hd Rich 6¢ ., JIIABI. LHeRt. So3deets, 97,
X s n _at ambi ent
17 PR B B AR 188 RSP staken fors
mm@lseﬂymimdm(ﬁh‘?, mdvmmgn) ﬁnﬁrsrmiﬂlad &ldwly én% the :'ié_ébﬁlihn dark mixture
chl o an X
ARG ov %5689%"%??65% HS% '&?rW%?n@’egr Festignd the
resin ws(\masbﬁmv?ﬂh)N mmqefmr@aﬂﬁda ge: ;l] 0o ff)] rPethanol (3tx 100 mL),
0 an e reaction mxture
dléﬂi%@ﬁﬁ%éﬁ%g mﬂ?né agﬁ%d YW@HPe for 30 minutes. The’

m xture was filtered and the resin was washed with
N, N-di net hyl formam de (3 x 10 nL), nethanol (3 x 10

oo AR il el ek o

suspen

 pipgiidine inl Nlﬂﬁiﬂndbylf@tﬂaﬁhidm(z enl()5 ThplreadlioB mixirg waklshaken at

e e ABerdtufd o Al el et tho rosipanes

Wasl@@cumth AVdimethyormensidal(B mmw anekanelt(®  Hmignbi ent
3_hour

dichBCele B 2 ST R Ll SanmBer gy g1 T
meghylmrelidinend ¢hmlj and (SprEmbciﬁud:mes(MG ney) O wnm 0.
dus-gp?olﬂlyﬁg%df\!ﬁﬁdet QS GRS L™ I‘n%r xyrl)en&otnazg)lea(gSfl n’txg?,e().?:
mmol) were added. The resulting mixture was shaken at ambient temperature
overnight and filtered. The resin was washed with N,N-dimethylformamide (3 x 10

mL)}, methanol (3 x 10 mL), dichloromethane (3 x 10 mL) and dried in vacuo.

[0090] To the resin product of the previous step (0.1 mmol) was ad(.:ied 20%
piperidine in N,N-dimethyiformamide (2 mL) and the reaction mixture was shaken at
ambient temperature for 30 minutes. The mixture was filtered and the resin was
washed with N, N-dimethylformamide (3 x 5 mL), methanol (3% 5mL) and
dichloromethane (3 x 5 mL). The resin was then suspended in N—
methylpyrrolidinone (2 mL) (8)-N-Fmoc-phenylglycine (112 mg, 0.3 mmol),
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reaction nm xture was heated at 70 C for 4 hours. The
cooled resin mxture was filtered and the resin was
washed with dichl oronmethane (3 x 10 nL). C eavage from

woSwseart was performed by treatment with (;/%
trifluoroacetic acid in dichloronethane (3 %} P2403(p09926

hour. Concentration of the%afi I[trate gave a brown

solid. 20 (0092] Wthout Turther purification, the

dlisopRoVibarbOdiindle Pat (), Q13 Snrflbif 8R4 S Sy B_h A AL ke (41 g b.3
mmal) yetemidadsy Theniesulting pyiktureswas byl iatnbiantlenpasatur,

VoG o Rlred reeresh e dhhel il A Bm @i (3 < 10
mL),vagfganoh(ﬁé 1@ 51kt dichjorsimetharse @i % 46Imiddaricdrizgt ib vacuo.

di chl oronet hane / 25 nmethanol (3 x 5 nL) and filtered
through a silica gel plug. The filtrate was
concentrated in vacuo to afford

[0092]'{(( @)e progychof megpr_gy'@xng swehmmqlwaaadd¢@2 B%Ipigerjdine in
NIV OST) B A VEERLPGHEa f w

met hy . ]
temp@pridbe fon B0irpiRUiRgs Thetreistuse was fitamd ankthexpsiptves washed with

. | x| 3 _
TSRS 1 e L A B ane o
10 mh3. e éesip u@sitherssuapenged jn dinklofahttbane (@ vi)pod teated with

s ; 5 - - - - =
iR BISRRTS 203 S, RIShRE N 0fR bl epea o0

C andhfighesgene (38rilo 3 monaliovals addad dropeiser. The @satig nkivre
was Qi Ot SIS EAMENIE LI ERRAy Shours. o
mixturg wasHiieyechanchthegesinsvasswashiad yattadiehlofomethane (3 x 10 mL) and

o - Lewuci ' . | _ egul ar

cred )b d s L e BE ich 354 b BIATDLR ol B SR
reactjof) mixture gzas. heated at 70 °C for 4 hours. The cooled resin mixture was
filtered and the resin was washed with dichloromethane (3 x 10 mL). Cleavage from

the support was performed by treatment with 50% trifluoroacetic acid in

dichloromethane (3 mL) for 1 hour. Concentration of the filtrate gave a brown solid.

[0092] Without further purification, the solid from step (7) was dissolved in methanol

(1 mL) and then treated with 1-(3-dimethylaminopropyi)-3-ethylcarbodiimide (29 mg,
0.15 mmol). The mixture was stirred at ambient temperature overnight and then was .
concenirated in vacuo. The resulting oil was dissolved in 99:1 dichloromethane /
methanol (3 x 5 mL) and filtered through a silica gel plug. The filirate was
concentrated in vacuo to afford 2-[(S)-2-((S)-2,5-dioxo-4~-phenyl-imidazolidin-1-yi)-4-
methyl-pentanoylamino]-thiazole-4-carboxylic acid methyl ester (9 mg} as a white
foam. '

[0093] Molecular fon was detected as 430; the expected molecular weight is
430.1311.



2-[1(S)-2-((S)-2,5-D oxo-4-phenyl -i m dazol i di n-|
-yl ) -hexanoyl am no] -t hi azol e-4- carboxylic acid nethyl
ester O 0 ON / NOSk NNHO 15 [0095] The

CRBRGMASsyAs prepared as described in exanpl
except (S)-N-Fnoc- norleucine was used in pl gpc(él"lngzoosmwma

(S)-N-Frnoc-leucine in step_g4) of exanple 1.

Mol ecul ar i on was detected as 430; the expected
nol ecul ar weight is 430.1311. WD 2006/ 029862
PCT/ EP2005/ 009926 -45

2-1(S)-2-((S) -2, 5-D oxo-4- phenyl -i m dazol i di n-1-yl) - 2-
phenyl - acet yl am no] -t hi a%ﬂfaé'lélgzcar boxylic acid nethyl
ester 0 0O ON SINON HO/[0096] The conpound was

Inpa siraliaromasneicas desaibedineRenmple 1, the foRpingdomb&iRds were
5 phenyl gl yci ne was used in place of
(S)-N Fnoc-| eucine in st éHeP%e f exanple 1.
_ - Mol ecul ar ion was detected as 450; the expected
> nol ecul ar wei ght is 450.0998. 2-((R-2-((S)-2,
5- Di ox0- 4- phenyl -i m dazol i di n-1-yl)-3-(4-hydroxy- pheny

2-%%){3;9@%1&1@%%0@&%&,sté@klf%ﬁlpﬁéﬂyﬁﬂo%@féih& by Blino]-
thiazole-4-carboxylic acid methy) ester

N0

O
H
\}\;1\1 o) o N
. S'J\N Nm
- H o

[0094] The compound was prepared as described in exampfe 1, except (S)-N-Fmoc-
10 cyclohexylalanine was used in place of (S)-N-Fmoc-leucine in step (4) of example 1.
- Molecuiar ion was detected as 470; the expected molecular weight is 470.1624.

' 2-[(8)—2-((5)-2,5~Dioxo—4—pheny!—imidazolidin—1-y!)-hexanoylamino]—thiazole—4—
carboxylic acid methyi ester

\O O
H
oy
sy ‘“{“@
H 0

15

[0095] The compound was prepared as described in example 1, except (S)-N-Fmoce-
norleucine was used in place of (S)-N-Fmogc-leucine in step (4) of example 1.
Molecular ion was detected as 430; the expected molecular weight is 430.1311.




i0

15

H O HO 10 [0097] The conpound was prepared as
described in exanple 1, except (R)-N Fnoc- tyrosine
was used in place of (S)-N Fnoc-leucine in step (4) of
woxag2essd. Mol ecul ar ion was detected as 48@qebhfsno9926
expected nol ecul ar weight is 480.1104. is
~2-[(9)-2-((S) -2, 5-D oxo0-4-gshenyl -i m dazol i di n-1-yl)-4-
nmet hyl sul f anyl - but yryl am no] - thiazol e-4-carboxylic
2-[(Sea- dS)FEIﬂ@ioxe&LﬁﬁeﬁWrﬁﬂ@ﬁélﬂﬁQ%ﬂ-ﬁﬁérﬁﬂ’%@@@léﬁﬁiﬂ@]&ﬁlazole—zl-
ot 1‘38 Cg@’"NE" "N N/ HOJ[0098] The conmpound was
ca B l[‘J"aar g yb%%%lfl bed in exanple 1, except (S)-N Fnoc-
nmet hi oni ne was used in place of (S)-NFnoc-1eucine in
step (4) of exanple @d. Mdlecular ion was detected as
448; the expect edndl ecul ar .wep,ght is 448.0875. 5

2-[(9)-2-((S)- 2, 5- Dijexp- 40P W -ipmdazolidin-1-yl)-3-
t hi ophen-2-yl -p rop o/ﬂtxl ajin ng] - H+k Ol e-4-carboxylic
acid methyl ester \ ® ONO M N N /. H O [0099]
The conpound was prepared d@scribed in exanple 1,
except (S)-N Fnoc- 10 2-t yl al ani ne was used in

pl ace of (S)-N Fnoc-|eucingin step (4) of exanple 1.

Mol ecul ar i-on was detected as 470; the expected

i [ S AT («
[009FPREH ALY plebeilar festiioed it PRt B SHyEmee
pheriylgdjcinehivag osed i place of (S)-N-Fmoc-leucine in step (4) of example 1.
Molecular ion was detected as 450; the expected molecular weight is 450. 0998.

2-[(R)-2-{(S)-2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-3-(4-hydroxy-phenyl)-
propionylaminol-thiazole-4-carboxylic acid methyl ester

\O 8]
O H
yN o YN
‘§S\j\ _.\\Nm
H 0
HO

[0097] The compound was prepared as described in example 1, except (R)-N-Fmoc-
tyrosine was used in place of (S)-N-Fmoc-leucine in step (4) of example 1.
Molecular ion was detected as 480; the expected molecular weight is 480.1104.

2-[(8)-2-((S)-2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-4-methylsulfanyl-butyrylamino]-
thiazole-4-carboxylic acid methyl ester




10

15

carboxylic acid nethyl ester \ 0 Oo NH NONN/
H O 15 WD 2006/ 029862 PCT/ EP2005/ 009926 -47 [00100]
The conpound was prepared as described in exanple 1,

ewooRisnfslr N Frmoc- homophenyl al ani ne was use
of (S)-N-Fnoc-leucine in step (4) of exanple q)di‘%l’g‘l"’%‘%m

Mol ecul ar ion was detected_gg_478; the expected

nol ecul ar weight is 478.1311. ''...

2-[(R-2-((9-2, \ o |

5- Di oxo- 4- phenyl -i -dazol i di n- 1- Ml ) - pent anoyl am no] -th
i azol e-4- carboxyli C§‘:Nd et Nester \ OON O N N
H [00101] The conpoudhdiwag] pr.epav-ad described in
exanple 1, except (R ) chorvalgd ne was used in
pl ace of (S)-N Fnoc-| eucilhe Jn sbep (4) of exanple 1.
Mol ecul ar ion was detected [as 416; the expected

mol ecul ar wei ght is 416. 1254,

2-[(R-2-((S)-2, 5- Dioxo 4 phenyl -im

0 , -p | am no

D8Pl b s RN e PRALARRNL AR 1 cyceph (5o
methionine was used in place of (S)-N—-Fmoc-leucme in step (4) of example 1.
Molecular ion was detected as 448: the expected molecular weight is 448.0875.

2~[(S)-2—((S)—2,5uDioxo~4-phenyl-imidazolidind-yl)-3-thiophen—2-yl-propionylamino]—
| thiazole-4-carboxylic acid methyl ester

[0099] The compound was prepared as described in example 1, except (S)-N-Fmoc-
2-thienylalanine was used in place of (S)-N-Fmoc-leucine in step (4) of example 1.
Molecular ion was detected as 470: the expected molecular weight is 470.0719.

2-J(8)-2-{((S)-2,5-Dioxo-4-phenyl-imidazolidin-1 ~yD~4-phenyl-butyrylamino]-thiazole-4-
carboxylic acid methyl ester
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O IINSIN.N HO 15 [00102] The conmpound was
prepared as described in exanple 1, except
(R) - N-Fnoc- | euci ne was used in place of

waobfsgpc- | eucine in step (4) of exanple 1,
I\/b%ecu ar ion was detected as 430; the expectedrz005/009926

mol ecul ar wei ght is 430. 13%71_. 20 WO 2006/ 029862
PCT/ EP2005/ 009926 -48 2-[(S)-2-((9)-2,

00 0XO0 o
Lo, o P BomElnd e BAg e desoriaed in example 1, except (5)--
Fmoge-hopphsnyialanioe wageishg lin plece of (S)oN-Fonas-KuciNe @ SipNy) of
exaﬁbkit~ i [00103] The compound was prepared as
described in exanple 1, except (S)-N- - s
Molegiiar ipn wag| detented as WaS; the edpested mecuddr weight is 478.1311.
(S)-N-Fnoc-leucine in step (4) of exanple 1.
Mol ecul ar i on was detected as 464; the expected
nol ecul ar wei ght is 464.1154.

2-{('%)5%,2@1255-&@%7‘?2—;)%9@0}%;0 5 qg%iwr%ﬁnmminokthiazolell—

carboRyiRzadi®nétipaebexyl i c acid nethyl ester \ 0 O/ OH IN
Ol

\ O

e
AW PN

S N
H 0

[00101] The compound was prepared as described in example 1, except (R)-N-
Fmoc-norvaline was used in place of (S)-N-Fmoc-leucine in step (4) of example 1.
Molecular ion was detected as 416; the expected molecular weight is 416.1154.

2-[(R)-2-((S)-2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-4-methyl-pentanoytamino}-
thiazole-4-carboxylic acid methyl ester

N0

R
(L szﬁ@
S N R
H 0

[00102] The compound was prepared as described in example 1, except
(R)-N-Fmoc-leucine was used in place of (S)-N-Fmoc-leucine in step (4) of example
1.

Molecular ion was detected as 430; the expected molecular weight is 430.1311.




wm

¢

15

y N... HO[00104] The conpound was prepared as
described in exanple 1, except (R -N
Frmoc- phenyl gl yci ne was used in place of
( phenyl -glycine in step (5) of
fi%ﬁﬁkégﬁ ar ion was detected as 430; the exgqugﬁmbmmwm
mol ecul ar wei ght is 430.131}, _
2-[(S)-2-((S)- 2, 5-Di oxo- 4- phenyl -i mi dazol i di n-1-yl ) - 3-
. t 2513’;0364 L I :
s x%?;* ] R e
4-capoxgice 'Ne ?Sﬁro NN H OJ[00105] The conpound
was prepared as described in exanple 1, except (S)-N
Fnoc- 2- napht hyl al api ngy was used in place of
(S)-N-Fnoc-leucinecb:%ctep (éi?%i exanple 1. 5
Mol ecul ar i on was det ed t he expected
nol ecul ar weight is 4 !
2- [(S) 3- Blphenyl 4-ylis-2=

-I Cyl ) - propi onyl am no] -

nmet hyl ester \ 0/ NO 1-N
OON SNN/ HO io 100 ] The conpound was prepared
as described in exanpl e 1, except (S)-N

OGS BT VA oG5 B bl 1, vt (o1

Frizvdid-pieanytaiardme was uded @cplade as (4P Fnidideasingd s@p (4) of example
1. nol ecul ar wei ght is 540. 1467.

Molecular ion was detected as 464; the expected molecular weight is 464.1154.

2-{(S)-2-((R)-2,5-Dioxo-4-phenyl-imidazolidin-1-yl)- 4—methy|—pentanoylammo}-
thiazole-4-carboxylic acid methy! ester

o P/,
g
S/kN N @
H o)
[00104] The compound was prepared as described in example 1, except (R)-N-

Fmoc-phenylglycine was used in place of (S)-N-Fmoc-phenyl-glycine in step (5) of
example 1.
Molecular jon was detected as 430; the expected molecular weight is 430.1311.

2-{(8)-2~((8)-2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-3-naphthalen-2-yl-
propio.nylamino]—thiazole«4-carboxylic acid methyl ester
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2-1(S)-2-(2,5-Di oxo-4-(2-net hyl -phenyl)-imdazolidin-1

-yl ) -4-net hyl - pent anoyl am noj - t hi azol e-4-carboxylic
“Qg%@mgﬁ%gyl ester WD 2006/ 029862 PCT/ EP2005/ 009926

-50- N 0O~ NN HOJ[00107] The cofsdlihefoyenes2s

prepared as described in egaople 1, except N

Froc- 2- met hyl phenyl gl yci ne was used in place of

(S)-N-Fnoc-phenylglygne in step (5) of exanple 1. 5

[ 0100] N- Fnoc- 2- e phenyI IyC|ne was prepared
according to the gen

ure_of K M at alL,
Tetrahedron Lett. 4 2 4 th specific
details as descnbe@ bemo ; To a stirred

yde0(3 6 g, 30 mmol ) and
drich, 95% purity) (5.0 niL,
3.75 g, 38 mmol ) was & ‘ catal yti c anmount of zinc
i odi de. An exot herm d ction ensued and the reaction
mxture left to stir at anbient tenperature for 15

m nutes. The reaction mxture was then diluted with

[00TOS] ur at T BBMPoned ivas @P@Bﬁ?e@ a8 %Qéﬁﬁé@ if %QamP)e ﬁf&cé&e(s J-N-

E tur heated to 40 C hours 1 na
i BERBY B NS e e uRASS P (B Etmostieeiae i step (@ef
exampgpne condenser. The reaction m xture was 7
Mol centrated in vacuo, the residue dissolved in
0 %‘i rion Was detectechae Sl dinthe mpactey meleculan weighids 5TAE311.
et hereal solution was cooled to 0- C and sat ur at ed
wi th hydrogen chloride gas. After stirring for 20
m nutes the pale yellow preci pi tate of

| e R LR T —

thiaggje-4Aasmnglicacd omethpestabt ai ned by concentrating the
filtrate to half its original volunme, reacidifying
with hydrogen ctql or| de gas and renoving the fresh
|

precipitate by fiy tlon(l 75 g). The crude
am no-o-tol vyl - acet0|trlleb chloride was heated to
reflux in 6Maqueoug | @ %’\r_@
_ AN N
N
O

[00106] The compound was prepared as described in example 1, except (S)-N-

Fmoc-4-biphenylalanine was used in place of (S)-N-Fmoc-leucine in step (4) of
example 1.

trinethylsilyl cyani de

Molecular ion was detected as 540; the expected molecular weight is 540.1467.

2-[(8)—2—(2,5-Dioxo—4-(2~methyl—phenyl)-imidazolidin~1-yl)—4—methy]-pentanoylamino]—
thiazole-4-carboxylic acid methyl ester
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hydrochl oric acid (55 nL) for 10 hours before cooling

to anbi ent tenperature and 25 concentrating in vacuo.
The residue was triturated with ether I 2-propanol to

av ey oosfdobide am no-o-tolyl-acetic acid hydroc [

a white g%l id which was dried in vacuo (2. SI% QFEE%'%%?U?%
LRVS: bs. Mass, 166.0. Calsgl. Mass, 166.1 (I\/H-H). WO
2006/ 029862 PCT/ EP2005/ 009926 - 51 [0102] To a solution
of crude am no-o-tplyl-acetic acid hydrochloride (2.5

g, 12.4 nmmol) in % aqu; sodi um car bonat e
solution (25 nm, 21 ) R ymied a. solution of

Froc- O-succi ni mide (Z. 7t g, §18. Qy nn

m-) at 0 C. After 187 m uts dad

war med to anbi ent tenper arfd &l lowed to. 5 stir
for 24 hours. Additional Frfoc-O succinimde (0.67 g,
2.0 mol) in p-dioxane (15 nlL) was added and stirring
at anbi ent tenperature continued for an additional 24
O0H7ds. Thie pempeoishwas pt&paeedr\as desaribed @m emrnpbt ‘e@xt:e&pt N-

S res
o e P TR VO B8 Dt PG MR AR e
(Syefypxempis1.adj usted to pH = 2 with 6M aqueous
hydrochloric acid and then extracted io with ethyl
acetate (2 x 20 nL), the conbined organic extracts

dried over 'gnesi um sulfate and concentrated in
010044y magre-reetiphemidaly¢iag wesreparet iageonding to the general

pr&:@ﬂﬁl@éﬂgrm@faPSTélfbf%Hl'drFE‘et?lﬁﬁiﬁdZWﬂﬁ 4983 Wil dPekific details

acetate acetic acid to

as fpgeibedhalew: phenyl gl ycine as a colorl ess solid (2.09
g, 44% . HRVMS: (bs. Mass, 410.1367. Cal cd_ Mass,

410. 1363 (MtNa). is [0103] Mol ecul ar ion was detected
t he expected nol ecul ar weight is 444. 1467.

10@311405?;sﬁrrwnﬁ@mwfzzmeﬂwl@erma&e@wmaﬁgosomrnonaw) 3.
mmiéimﬂytyl @y@ﬂa@g&lhmﬁ 98¥4 biki 5?)2@4 @m@@ 7% g%%f _I\_vﬁaesa§d0‘éd a

. ester
calg aﬁw&ﬂmféﬂl& legidee d\ra%xqib@mw mﬂm e@ﬁlmba the reaction

mix@ureastt td Sir-NakiBRGit temperature for 15 minutes. The reaction mixture was
then diluted with saturated methanolic ammeonia solution (30 mL) and the mixture
heated to 40 °C for 2 hours ina flask attached to a water condenser topped with a dry
ice / acetone condenser. The reaction mixture was concentrated in vacuo, the
residue dissolved in ether, dried (magnesium sulfate) and fittered. The sthereal
solution was cooled to 0 °C and saturated with hydrogen chloride gas. After stirring
for 20 minutes the pale yellow precipitate of amino-o-tolyl-acetonitrile hydrochloride
was collected by filtration and washed with ether (2.97 g). A second crop was

_obtained by concentrating the filtrate to half its original volume, reacidifying with

hydrogen chioride gas and removing the fresh precipitate by filtration (1.75 g). The
crude amino-o-tolyl-acetonitrile hydrochloride was heated to reflux in 6M aqueous
hydrochloric acid (55 mL) for 10 hours before cooling to ambient temperature and
concentrating in vacuo. The residue was triturated with ether / 2-propanol to give
crude amino-o-tolyl-acetic acid hydrochloride as a white solid which was dried in
vacuo (2.5 g, 41 %). LRMS: Obs. Mass, 166.0. Calcd. Mass, 166.1 (M+H).
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phenyl al ani ne was used in place of (S)-N Fnoc-Ieucine

in step (4) and N Fnoc-2- furanyl glycine was used in

pl ace of (S)-N Fnoc-phenylglycine in step (5) of
W%tk 25 1. Ml ecular ion was detected a X

expectgg::szl2 nol ecul ar wei ght is 454.0947. WO 288@%’%%@2926

PCT/ EP2005/ 009926 -52  _s59.

2-[(S)-2-(4-Napht hal en-2-yi -2, 5-di oxo-i mi dazolidin-1-y

[010R) Te3a nbraﬁw. opmﬂewham-m] acdtit mhwzécmar@@mb gc12.4

mm@ﬁh%ﬁéfh %@Jﬁ%&sewf% cag)oaaaemhﬂ@a (?5' r@x%@@hﬁas added a

so:umm&ﬁb&&mrdé(M§ %) ?Arﬁﬂ) MEp-dRXahs €86 iil) Bt 6C€. After -

I\I-FnDc |l eucine in ste and N- Fnoc

10 mlrﬁgéfh ﬁ@!}l%mqguwa\ga@ygangﬁpopgrgé@nbﬁemperature gnd allowed to
stir f&r34 RoUre0AdAifienyl @nﬁ@i@guéd‘hiﬁo%‘{()(@ %Oi .0 s dioxane (15

Mol ecul ar ion was detected as e ex
mL) was eddedhand\sfiging qt@n@;@nti@merapg’e contlnued or an addit:onal 24

hourg %@ea?e’tl[)ﬁﬂ&tu?&f Wa%’%h’erpb&ﬂﬁéhiral%ﬁln VaesPtd rhitRe Y- didkane

1-yl]-3-phenyl - propi onyl am no} - thiazol e-4-carboxylic
and f@@,qg;ugg@:hyqsn was extracted pit ethylacstatq (33< 40 mN Td]q aqgyeous

Iayeﬁmésoétﬂéi%& % EPI@Q‘#J]@S Bﬁ%gﬂé@:ﬁ’a@ﬁ oﬁ%oﬁ@é&& l2p89héMextracted

examnp cept noc- nyl al ani ne was used

with eihybqa@é@e@ (2§ iy Fthg@ommdm;garmc g@(’@’gct(s glyied pyer magnesium
sulfa?é fﬁ@&orﬁenﬂrﬁ%enﬁ VRN, heRy 'cﬂJd%Crhé‘t‘én ayﬁﬁ.%dbw ace of

Frnoc- p ycine in step (5 exanpl e 1.
chromg t?@ﬁnfb{rusmwﬂme@é@dawﬁiéagéﬁtmﬂ@c aﬁ%l asglisacidito give N-
FmofBLAEHBheiSbihe' & 48 otdolid (2.09 g, 44%). HRMS: Obs, Mass,

410.1367. Calcd. Mass, 410.1363 (M+Na).

[0103]Molecular ion was detected as 444; the expected molecular weight is
444 1467.

2-[(8)-2-(4—Furan-2-yl—_2,5~dioxo-imidazolidin.-1 -yD)-3-phenyl-propionylamino}-thiazole-
4-carboxylic acid methyl ester

\ 0

T g o
a4 %
S’Lﬁ Nm

[0104] The compound was prepared as described in example 1, except (S)-N-Fmoc-
phenylalanine was used in place of (8)-N-Fmoc-leucine in step (4) and N-Fmoc-2-
furanylglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of example
1.

Molecular ion was detected as 454; the expected molecular weight is 454.0047.
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2-{(S)-2-[4-(3-Hyd roxy-phenyl) -2,

5-di oxo-im dazolidin-I-yl]-3-phenyl - propi onyl am no} -

20 thiazol e-4-carboxylic acid nmethyl ester WO

20066088 PCT/ EP2005/ 009926 -53- 0 OOH :
S~N O O;%?%lw] The conpound was prepared as d&@%ﬂg@omﬁ
in exanple 1, except (S)-NEppc- phenyl al ani ne was

used in place of (S)-N-Fnoc-leucine in step (4) and

2-KBF2d-Naphthetsro2ypR Sibgd-Jeid B Lolias 1 YHeXiphanytbasiforiamino]-

kSl ERERRSEALYGY e [n Step (o) o s xample &

simlar to that described for the preparation of

N- Fnoc- 2- net hyl pRenybgl yci ne used in exanple 2(n)

except that 3-hydee{ybenzal dehyde was substituted for

2- et hyl benzal dehydg—y Mohe ;Je,ar i on_was detected as
[

480.1104. io

480; the expected | dicul hr )
| flor oke - phenyl)-im da

2-{(S)-2-[2,5-Di oxo-ﬂ-(ﬁ-tr
zolidin-1-yl]-3-phenyl -

propi onyl am no}-thiaz o@ carboxylic acid nethyl
ester \ 0O ON O4SN O = N/ CFrs H O[0108]The
conmpound was prepared as described in exanple 1,

90 o PhTIBE il RS ARG 1 L BE R oo

phenylflroipe ovast dsadih plagegif(8)-NeF mas-lawsae: instap @¢ andfN-Froc-2-

ol SRS RGO R S0t 5B SRl o,

- examperher simlar to that described for the

MG RT3 bR Rl P 14 R R PR e i P gas

- was substituted for 2- nethyl benzal dehyde.

2-{(S)-2-[4-(4-Hydroxy-phenyl)-2, 5-dioxo-imidazolidin-1-ylJ-3-phenyl-propionylamino}-
thiazole-4-carboxylic acid methyl ester

\ 0
0

ou A
J},ﬁ:"*
SHN OH

O

[01 OG]The compound was prepared as described in example 1, except (8)-N-Fmoc-
phenylalanine was used in place of (S)-N-Fmoc-leucine in step (4) and N-Fmoc-4-
hydroxyphenyiglycine was used in place of (S)-N‘—Fmoc-phenylglycine in step (5) of
example 1.

Molecular fon was detected as 480; the expected molecular weight is 480.1104.

2-{(S)-2-{4~(3-Hydroxy-phenyl)-2,5-dioxo-imidazolidin-1-yi}-3-phenyl-propionylamino}-
thiazole-4-carboxylic acid methyl ester



20 Mol ecul ar ion was detected as 532; the expected

nmol ecul ar wei ght is 532.1028. WD 2006/ 029862

PCT/ EP20051009926 -54

= -2-[4- (2- Chl oro- phenyl )-2,5-d
‘f%é(égié?'zr%g‘gazol i di n-1-yl]-3-phenyl -p ropi onyl &TAEHL05/009926
t hi azol e- 4- car boxylic aci gsg@t hyl ester \ 0 ON N |

S" -HNHOC1 [0109] The cOnpound was prepared as
described in exar(pl eol, except (S)-NFnoc- s

phenyl al ani ne waspguged in place of (S)-N Fnoc-I|eucine
in step (4) and NF -2- _ch orﬂ)phenyl gl yci ne was used
in place of (S)-NF phé i in step (5) of
exanple 1. N Fnoc- 2-sft ’ \ e was prepared
in a manner simlar to fhat! describead for the
preparati on of N Frmc-t hyl phenyl é:f cine used in
exanpl e 2(n) except that’ 2-chl orobenzal dehyde was
substituted for 2-nethyl benzal dehyde. io Ml ecul ar ion

detected as 498; the expected nol ecul ar wei ght is
[01 (%g'_hgﬁggl_pound was prepared as described in example 1, except (S)-N-Fmoc-

phefylélafineAvddtadediNpldtest (BRMbE feutird IR 8ed @) 43 ALEHOR-3-
1-ij£|- 3- phenyl - propi onyl am no(}:-t I'azol e-4-Carboxylic
hydrgeyRhepridiyainewas pseﬂgute@emagf SN-Howerprenylglycing inis®p- (5) of

¢ o POk eSO VSIS BB, R

that graehes fanthedraparatienel N mecdenethylpbenyigiysine usedin example
2(n) 'e&cgﬁﬁﬁat( ﬁhy%&d&?@?@%&iﬂe %FEJ %g%tﬁ H¥5@~%&Iﬂ@?éé§%§td§)hyde.

. used 1 n platce noc- gl'ycine in
Molegulardemn wgs detectad #nt20; Sherexpestysd mlgdulprywsiighs isdS0.1104.
prepared in a manner simlar to that described for
the preparation of N Fnoc-2-nethyl phenyl gl yci ne used
in exanpl e

10 2-{(S)-2-2,5-Dioxo-4-(4-trifluoromethyl-phenyl)-imidazolidin-1-yl]-3-phenyl- .
propionylamino}-thiazole-4-carboxylic acid methyl ester

0

0
J}iow
ST N N CF,
N

0

i{0108] The compound was prepared as described in example 1, except (S)-N-Fmoc-
phenylalanine was used in place of (S)}-N-Fmoc-leucine in step (4) and N-Fmoc-4-

15 trifluoromethylphenylglycine was used in place of (S)-N-Fmoc-phenylglycine in step
(5) of example 1. N-Fmoc-4-trifluoromethylphenylglycine was prepared in a manner
similar to that described for the preparation of N-Fmoc-2-methylphenylglycine used
in example 2(n) except that 4-trifluoromethylbenzaldehyde was substituted for 2-
methylbenzaldehyde.

20 Molecular ion was detected as 532; the expected molecular weight is 532.1028.
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15

20

20 2(n) except that 3-nethoxybenzal dehyde was
substituted for 2-nethyl benzal dehyde. Mbl ecul ar ion
was detected as 494; the expected nol ecul ar weight is
498 2d90¢08s2VWO 2006/ 029862 PCT/ EP2005/ 009926 - 2005009926
2-[(S)-2- (2, 5-Di 0x0- 4- (3-met hyl - phenyl ) - i ni dazo( T a1 AT
-yl ) -3-phenyl - propi onyl am ned - thi azol e-4-carboxylic
acid nethyl ester \ O0 -0N SN N O5 [0111] The
2&@?@%@ og@pwaécngm?aidgmm-nfyl]éaegi@mpfopzonyl?mmo}
thR%6e 7 RGH anine was used in place o
(S -N Frmc)fy:wze:um neeﬁlﬂﬁs J%'S (4) and N-Fnoc- 3-
nmet hyl phenyl gl yci ne was used in place of
(S)- N Fnoc- phenyl gl ycpne in step (5) of exanple 1.
N- Fnoc- 3- net hyl pheﬂy‘%gilryci negwagy prepared in a manner
simlar to that des 'ibedofot}ft e peeparation of
j,'kc' 'arrpl e 2(n) lo
nzg] defydd wag—£ubstituted for
2-met hyl benzal dehyde. Moheeul ar® ©bn was detected as
478; the expected nol ec wei ght is 478.1311.
2-[(S)-2-(2, 5-Di oxo-4- (4=net hyl - phenyl ) -i m dazol i di
n-1-yl)-4-methyl - pent anoyl am no]j -
0109 TaoLembowray WEX ld ' i Fmoc-
(il sanfoir s eretado bl e84 gtok 0509,y vsmoo

ndl NS L N H éS Wwa
phiyadalanipe was \isgd dnplace of (D& sroadersve im step (4) and A-Fmoc-2-

N- Foc- 2- net hyl pheny g
except that 3-nethylb

- chioRiphghygIeEie Basaidld iNBRcH SR @S)i-ﬁ—ﬁ?‘?%ﬁla?ﬁyigggﬁ% |inest<i*~p (5) of

S),- N Enoc- pheny gl in st
e"é{ﬂéﬁgt; '\?rg Hﬁzh%ig 'ﬁg?ﬂiygg?';bfki%@swgprﬁpéwri@@ manpermimilrto that
ribed i ¥ A ' of
T o Lo 8 LA L gz
eXCER g‘gfzfohgobgﬁi@{q@w&w&iaI%bﬁﬂu@d@&mﬁihylbemm@eﬁyde.
MoRciat oy banastedriayiergs: W %&c%%@e@gﬂgzﬂg%ﬁ$£é’8ﬁ%s.

444; the expected nol ecul ar "wel

2-{(S)-2-[4-(3-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1 -yl}-3-phenyl-
-prOpionylamino}—thiazo[e-4—carboxylic acid methyl ester R04593792-000-001

\

OO
0. H O—
N N
SH .

8

[0110] The compound was prepared as described in example 1, except (S)-N-Fmoc-
phenylalanine was used in place of (S)-N-Fmoc-leucine in step (4) and N-Fmoc-3-
methoxyphenylglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of
example 1. N-Fmoc—3—methoxypheny{glycine was prepared in a manner similar to
that described for the preparation of N-Fmoc-2-methylphenylglycine used in example
2(n) except that 3-methoxybenzaldehyde was substituted for 2-methyibenzaldehyde.
Molecular ion was detected as 494; the expected molecular weight is 494.1260.
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WD 2006/ 029862 PCT/ EP2005/ 009926 -56
2-{(S)-2-[4-(4-1sopropyl -phenyl) -2,
5-di oxo-im dazolidin-1 -yl]-4-nethyl-
wBShicARs: am no) - t hi azol e- 4-carboxylic acid ,Eyioosm”zﬁ
ester \ OH o0 I yNON NN HOs [0113
conpound was prepared as _ggscribed in exanple 1
except N Fnoc-4- isopropyl phenyiglycine was used in
pl ace of (S)-N Fnoc-phenylglycine in step (5) of
exanpl e 1. N-Fnoc-4-isopropyl phenyi gl yci ne was

re d i mapner , siml ar scribed.for .
2Pl Blep e efeipFRoendkrdemelior B AR DL Pibiorblaminel
thiaZole-xampkgic sfdinethytestert hat 4-i sopropyl benzal dehyde

was substituted for 2-nethyl benzal dehyde. to Ml ecul ar

i on was det ect ed as 472 t he expected nol ecul ar wei ght
is 472.1780.

2-{(S)-2-[4-(4- cﬁo o- hen;@%(k‘}
-yl ]-4-nmet hyl - pent é}ﬁ'fa T no
acid nethyl ester \

conpound was prepared ad dg
except N Fnoc-4- chl or Eenyl gl yci ne was used in place
of (S)-N Fnoc- phenyl gI y e in step (5 of exanple 1.
N- Fnoc- 4- chl or ophenyl gl yci ne was prepared in a manner
simlar to that described for the preparation of

[0111} Frenoorapavethwaspprepptasl g deseribe@ in exanpiatp escert{$)-N-Fmoc-
T T e

Mol ecu et ect

metl@ﬁm;eny!gmimww wskdhinl pdacd off(SiwaHighoc-pheryalyoiagin siap (5) of

gx0-1i m dazolidin-1
Rl e- 4- carboxylic

5d|

exa % ( S;ﬁ gﬁ‘?)% { ﬁgﬁy&o ;ﬁl'g 3’5/%12@%@?3 Eﬁez)gr%d 1noe}( m_anner %lmllar to that

descaibed fal thenprepatgtion-ofdd-Ryoc-2-methylphenylglycine used in example 2(n)
except that 3-methylbenzaldehyde was substituted for 2-methylbenzaldehyde.
Molecular ion was detected as 478; the expected molecular weight is 478.1311.

2-[(S)-2-(2,5-Dioxo-4-(4-methyl-phenyl)-imidazolidin-1-yl)-4-methyl-pentanoylamino}-
thiazole-4-carboxylic acid methyl ester

\O 8]
o H
N
SAN N\(\O

[0112] The compound was prepared as described in example 1, except N-Fmoc4-
methylphenylglycine was used in place of (S)-N-Fmoc-phenyiglycine in step (5) of
example 1. N-Fmoc-4-methylphenylglycine was prepared in a manner similar to that
described for the preparation of N-Fmoc-2-methylphenylglycine used in example 2(n).
except that 4-methylbenzaldehyde was substituted for 2-methylbenzaldehyde.
Molecular ion was detected as 444 the expected molecular weight is 444.1467.



pent anoyl am no) -t hi azol e-4- carboxylic acid mnet hyl
ester \ O OOH OS NN\ / O HO][O0115]The
compound was prepared as described in exanple 1,

6% 65 smc-4- 5 net hoxyphenyl gl yci ne was used in
pl ace /g%\}%zs) N- Froc- phenyl gl ycine in step (5)FdfFr2005/009926

exanpl e 1. N-Fnoc-4-net hoxypgenyl gl yci ne was prepared
in a manner simlar to that described for the
preparati on of N Fnoc-2-net hyl phenyl gl yci ne used in
exanpl e 2(n) except that 4-net hoxybenzal dehyde was

t gt enzal d i on

2T BT B el Al AR el Badii-dotirkraofgn: T
perﬁenq;dammo}—ﬂn:azole~4—carboxyhc acid methyl ester
2-[(S)-2-(4-Furan-2-yl-2, 5-di oxo-i m dazol i di n-1-yl) - 4-

nmet hyl - pent anoyl am no] Ot hi azol e- 4- carboxylic acid

nmet hyl ester \ 0O o NOy SNNO HO [0116] The

conmpound was prepared S descrfD ﬂ in exanpl e 1,

except N-Fnoc-2- is fu a yc e in pI ace

of (S)-N Fnoc-phenyl eg exarrpl e 1.

Mol ecul ar ion was detect edHas 4200 the exp cted

nol ecul ar weight is 420.1103p.

2-[(S)-4-Met hyl -2- (4-napht hal en-2-y1-2, 5-di oxo- |mdazo

s VSR LoH RN 10U S Bl AR 5, SREREI ¥k
-frsq;ggpylphen Yglycme was used in place of (S)—N—Fmoc—phenylglyc:ne in step (5) of
example 1. N-Fmoc-4-isopropylphenylglycine was prepared in a manner similar to
that described for the preparation of N-Fmoc-2-methylphenylglycine used in example
2(n) except that 4-isopropylbenzaldehyde was substituted for 2-methylbenzaldehyde.,
10 Molecular ion was detected as 472: the expected molecular weight is 472.1780.

: 2-{(8)—2-[4-(4-Chtoro~phenyl)-2,5-dioxo-imidazolidin-1 -yil-4-methyl-pentanoylamino}-
thiazole-4-carboxylic acid methyl ester

0
}ioig‘@
ST N N ci

15  [0114]The compound was prepared as described in example 1, except N-Fmoc-4-
chiorophenylglycine was used in place of (8)-N-Fmoc-phenylglycine in step (5) of
example 1. N-Fmoc-4-chlorophenylglycine was prepared in a manner similar to that
described for the preparation of N-Fmoc-2- -methylphenylglycine used in example 2(n)
except that 4- -chlorobenzaldehyde was substituted for 2- -methylbenzaldehyde.

20 Molecular ion was detecied as 464; the expected molecular weight is 464.0921.



O 0O/ N Ol SINNHO[O0117] The conmpound was

prepared as described in exanple 1, except N Fnoc-2-

napht hyl gl yci ne was used in place of

phenyl gl ycine in step (5) of

&5)22% Jg?l on was detected as 480; the expe%@@%‘m’"w”ﬁ

mol ecul ar wei ght is 480. 14G%4.

2-[(9)-2-(2, S Di oxo-4-thi ophen-3-yl -imdazolidin-1-yl)
2-{(S)-2nfdt (HyMethery-pheypIBRidxo-infib azehdRr- - gl}ﬂit’ﬁ@mﬂ-l c acid

perfiiciimfie} Hlisgsitind=tbed{s e mahlissiRscc | bed i n

exanple 1, except N Fnoc-3- thienylglycine was used in
place of -(S)-N Fnog-pleenyl gl ycine in step (5) of
exanple 1. Ml ecul ion was defected as 436; the
expect ed nol ecul ar wepgft i N087 . 1S
2-{(9S)-2-[4-(4-Fl uord phenyl ) - -imdazolidin-1
-yl ]-4-net hyl - pent anoy ani¥no)~ C 5) car boxylic
~acid nethyl ester \ 0 O oe IINSINN/F H
0 WD 2006/ 029862 PCT/ EP2005/ 009926 -59 [0119] The
compound was prepared as described in exanple 1,

[01#5)d dptcomnfeand -whs prepared as described in example 1, except N-Fmoc-4-

5 methoxyphenylglycine was used in place of (S)-N-Fmoc-phenyiglycine in step (5) of

example 1. N-Fmoc-4-methoxyphenylglycine was prepared in a manner similar to
thgt described for the preparation of N-FFmoc-2-methylphenylglycine used in example
2(n) except that 4-methoxybenzaldehyde was substituted for 2-methylbenzaldehyde.
Molecular ion was detected as 460; the expected molecular weight is 460.1417.

10

2—[(S)~2—(4-Furan—2—yl-2,5-dioxo—imidazolidin~1—yl)—4—methyl~pentanoylamino]~
thiazole-4-carboxylic acid methyl ester

[0116] The compound was prepared as described in example 1, except N-Fmoc-2-
15 furanyiglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of example
1.

Molecular ion was detected as 420; the expected molecutar weight is 420.11036.

2-{(S)-4-Methyl-2-(4-naphthalen-2-yl-2 5-dioxo-imidazolidin-1 —yl)—pentanoylammo]—
20 thiazole-4-carboxylic acid methyi ester



fl uor ophenyl gl yci ne was used in place of
(S) - N-Fnoc- phenyl glycine in step (5 of exanple 1.
Mol ecul ar i on was detected as 448; the expected

ular weight is 448.12167. s 2-[(S)-2-(4-Benzo[1,
3'(?1&?‘3’@8?%?@-y| -2, 5-di oxo- i ni dazol i di n- 1- yI )-4-%&%11}15’%0-2»’009926
pent anoyl am no] -th i azol e-4xgarboxylic acid nethyl
ester 0 OOH NO-~" SSNNO HOQ [0120] The
conpound was prepareg as described in exanple 1,
except N-Fnoc- 3, 40-i0 net hyl enedi oxyphenyl gl yci ne was
used in place of (S) Frpc- I glycine in step (5)
of exanple 1. N Fno Zgﬂﬁ- thyl o phenyl gl yci ne
was prepared in a n@nay” sym Tjar 5 descri bed
for the preparation of Fooc- 22 met hyl ghenyl gl yci ne
used in exanple 2(n) except that 3, 4-
nmet hyl enedi oxybenzal dehyde was substituted for
2- net hyl benzai dehyde. is Ml ecul ar ion was detected as

[04 17} Thetnompauad tves mebﬁl@dlardeﬂe'rigé%ini exafntle 128%ept N-Fmoc-2-
R dar Rard POe R B SkFRReriobngn e © of

exaipe 8l e- 4- carboxylic acid nethyl ester 0 OON 1IN

5 M ceaglélrgllr {?g ﬂsnﬁé%égﬁ%%%al 1151%29%8%8 %:ﬂcﬂggl‘é}?? wgé;ﬁp 222%8.1%%74.
i odophenyl gl yci ne was used in place of
(S) - N-Froc- phenyl gl ycine in step (5) of WO 2006/ 029862
PCT/ EP2005/ 009926 -60 exanple 1. _
.2-g?ﬁgﬁg,;f;ﬁ?igﬁcgiﬁgﬁﬁﬂué%mﬂﬂa%miﬂi’-ﬁ SR S thyl-entBH)Rmino}-
thiazole-4-carboxylic acid methyl ester

%) 0
o. H
SA&NN
H o)

10 [0118] The compound was prepared as described in example 1, except N-Fmoc-3-
thienylglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of example
1.

Molecular ion was detected as 436; the expected molecular weight is 436.08752.

15 2-{(S)-2-[4-(4-Fluoro-phenyl)-2,5-dioxo-imidazolidin-1 -yl}-4-methyl-pentanoylamino}-
thiazole-4-carboxylic acid methyl ester

\ 0O

O o H
NS00
oSN ”MF

o



descri bed for the preparation of
N- Fnoc- 2- net hyl phenyl gl yci ne used i n exanple 2(n)
except that 3-iodobenzal dehyde was substituted for
enzal dehyde. Mol ecul ar ion was de
“ﬁ%ﬁélﬁggexpect ed nol ecul ar wei ght is 556. O%%Ef'gw?/ﬁomzs
2-{(S)-2-[4-(4-Hydroxy-phenyl) -2, 5- di oxo-i m dazol i din-
1-yl]-4-methyl - pentanoyl am no} - th| azol e-4- carboxylic
[o1 ‘&\Q]Tdhert@rrmdundwasr pr@oan@d—a\% dyschibedin exsnipléEH, e)l:d:egt N-Fmoc4-

ﬂuo[«ﬁﬂ%%%{@}%m%%%s @{eq\l_nﬁi%&gé efo (@{)—Z\ﬂ[gas %ﬁﬁé&%ﬂ&p? step(5) of

exammhe dsed in place of (S)-N Fnoc- phenyl glycine in step

Molpgafion R AP Ged agridi® fis Sineclha tiaacdlStnSRtis s 21er.

2-{(S) - 2 [4-(3-Hyd roxy- phenyl) 2, 5-d ioxo-imdazo |
5 idi n-1-yl]-4-methyl 15
pent anoyl am no} t hi azol e- 4- carboxylic acid nethyl

Z‘I(Qﬁﬁ ?4}8395?[? dio g—%ﬂ\é BM d&anﬁdéchl 8&%—1{0 I‘Qﬁ %WITD ound

pen ll@]"thl?dﬁi@xypmbnyylgi@cmd rrmtwhsstased in place of
(S) - N-Fnoc- phenyl glycine in step (5) of exanple 1.
N- Fnoc- 3- hydr oxyphenyl gl yci ne was prepared in a manner
simlar to 20 th escri bed for the preparation of
N- Fnoc- 2- et hyl pheny/ gl yC| ed in exanple 2(n)
‘except that 3-hydr ] 5 substituted for
2- et hyl benzal dehyde: PGT/ EP2005/ 009926

‘<

~ [0120] The compound was prepared as described in example 1, except N-Fmoc-3,4-
10 methylenedioxyphenyiglycine was used in place of (S)-N-Fmoc-phenylglycine in step
(5) of example 1. N-Fmoc-3,4-methylenedioxyphenylglycine was prepared in a
manner similar to that described for the preparation of N-Fmoc-2-
methylphenylglycine used in example 2(n) except that 3,4~
methylenedioxybenzaldehyde was substituted for 2-methylbenzaldehyde.
15 Molecular ion was detected as 474; the expected molecular weight is 474.1209.

2-{(8)-2—[4—(3-Iodo-phenyi)—z,S—dioxo—imidazoﬁdin—'l-yl]~4~methyl—pentanoylamino}-
thiazole-4-carboxylic acid methyl ester

\ O
O

20 [0121]The compound was prepared as described in example 1, except N-Fmoc-3-
lodophenylglycine was used in place of (S)-N-Fmoc-phenylglycine in step {(5) of
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-61 Mol ecular ion was detected as 446; the expected

nmol ecul ar wei ght is 446. 1260.

2-{(S)-2-[2,5-Di oxo-4-(3-trifluoronethyl-phenyl)-im

| 48%RlchoShebN- 1- Y1 ] - 4- met hyl -

pent anoyl ami nol - t hi azol e-4- carboxyl i ¢ aci d metHyfrzovs/009926
ester \ 0 0 OyH N S-N O Ng@ CF3 5 [0124] The

compound was prepared as described in exanple 1,

e)@mrﬁeﬂ W-Fmafé—ﬁrodb'g_ %eﬁ@hm IR érﬁrd?ﬁ;efg@maf&ﬂmat

f I t
St o the RoBiAion o\ wop el InpReWgbGIngLiass inasample 2(n)

e)@i‘eppm‘aeg ibdbbBnFRARRde wASTE Ui fd?@tmgﬁﬁfﬁfén%ﬂeﬁgf
reparation of 'N-Fnoc- 2- nmet hyl phenyl ci ne used
Mp@cp% E%dlﬁ%ﬁ detogtryl aga88pthe; sxpected molecular werght is 556.0278.

3-trifluoronethyl benzal dehyde was substituted for 2-
nmet hyl benzal dehyde. Mbl ecul ar ion was detected as 498;
t he expected nol ecul ar weight is 498.1185.

_ -2k 4- (2- Vet h - pheny,
2 GRS T 205 Hep S mbiaghipin e 4-methyt-
pepéamaytanyihajpthizaplet hicabokgicladdriathyy kbier aci d net hyl
ester 0 OON NO-~- NN HOOI[0125] The conpound
was prepared as described in exanple 1, except
N- Fnoc- 2- et hoxscph (ﬁyl gl yci ne was used in place of
(S) - N- Fnoc- phenyl gl ¥ci ne i no ﬁip (5) of exanple 1.
N- Fnoc- 2- net hoxyphe, y §’ as At pared in a manner
simlar to 20 that
N- Fnoc- 2- net hyl phenyl gl ¥ci ne ued I N exanpl e

[0122] The compound was prepared as described in example 1, except N-Fmoc-4-
hydroxyphenylglycine was used in place of (S)—N—Fmoc—pheny!g!ycine in step (5) of
example 1.

Molecuiar jon was detected as 446; the expected molecular weight is 446.1260.

2-{(S)-2-[4-(3-Hydroxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-4-methyl-
pentanoylamino}-thiazole-4-carboxylic acid methyl ester

0 '
AN
S/kN Nm
H o)

. [0123] The compound was prepared as described in example 1, except N-Fmoc-3-

hydroxyphenylglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of
example 1. N-Fmoc-3-hydroxyphenylglycine was prepared in a manner similar to
that described for the preparation of N-Fmoc-2-methylphenylglycine used in example
2(n) except that 3-hydroxybenzaldehyde was substituted for 2-methylbenzaldehyde.



2(n) except that 2-nethoxybenzal dehyde was substituted
for 2-nethyl benzal dehyde. WO 2006/ 029862
PCT/ EP2005/ 009926 -62 Mbl ecul ar ion was detected as
vép ’ _ﬂgnexpected nol ecul ar wei ght is 460. 1417
’ gg’ = Of). [ 4- ( 2-Chl or o- phenyl ) -2, PCT/EP2005/009926
5-di oxo-im dazolidin-1-yl]zA-nethyl - pent anoyl am no} -
t hi azol e-4-carboxylic acid nmethyl ester \ 0 00 N
Molbdutd in Sl ddtEX1E4 as 24608 RhEberel MBS WIS AR8 RAb0.
as described 1 n exanple 1, except N Fnoc-2-
chl or ophenyl gl yci ne was used in place of
(S)- N Fnoc- phenyl glycine in step (5) of exanple 1.
N- Fnoc- 2- chl or ophenyl gl yci ne was prepared in a manner
2—{(%%{2,BIDZibﬁo—Pf}(&ﬂriﬂtﬁﬁ@rlﬁétllﬂﬁﬂhérﬁﬂ)—mZ@Jli@iﬁafw?lF-HQg?ﬂ% 1-1
C-.2- phen cine used in exanple n 0
pem@f?@@gf“"ﬂq}ggmﬁgéh‘{lﬁ?%ﬁgﬂ%ﬁ%w f8€F substituted for
2- met hyl benzai dehyde. Mol ecul ar i on was detected as
464; the expecteq ngecular weight is 464.0921.

2-1(S)-2-[4-(2-Fl o-pheny)-a, 5-di oxo-im

i dazolidin-1-yl]-4- ylgp a@noyl.am no} -

t hi azol e- 4- car boxyl{ cllaci t hy er \ O NOf -N
2

ci
O ~-NN HOF 15 | Mh COfpouy
described in exanple 1, ept ON- FNo@2-
f 1 uor ophenyl gl yci ne was used in place df
5 (S)- N Fnoc- phenyl glycine in step (5) of exanple 1.
N- Fnoc- 2- f | uor ophenyl gl yci ne was prepared in a manner
[0124] Tihé eompoundiaes piamced bedetaibadhe epample Btaxoepta¥-Fmoc-3-

s L I O A
(5) o2 eranbld heNzZahdeBytd@uoromethylphenylglycine was prepared in a manner
similar to that described for the preparation of N-Fmoc-2-methylphenylglycine used

10 in example 2(n) except that 3-trifluoromethylbenzaldehyde was substituted for 2-
methylbenzaldehyde.
Molecular jon was detected as 498; the expected molecular weight is 498.1185.

2-{(S)-2-[4-(2-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-4-methyl-
15 pentanoylamino}-thiazole-4-carboxylic acid methyl ester

\ 0

o
o X
ey
SNN
H c o
\

[0125) The compound was prepared as described in example 1, except N-Fmoc-2-
methoxyphenylglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of
example 1. N-Fmoc-2-methoxyphenyiglycine was prepared in a manner similar to

20 that described for the preparation of N-Fmoc-2-methylphenyiglycine used in example
2(n) except that 2-methoxybenzaldehyde was substituted for 2-methylbenzaldehyde.
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Mol ecul ar ion was detected as 448; the expected"

nmol ecul ar wei ght is 448.1217. WD 2006/ 029862

PCT/ EP2005/ 009926 -63

2 - (3- Fl uor o- phenyl ) -2, 5-di oxo-imd I.di n-

Wb(z@6}10grr‘jtai\;%6 yl - pent anoyl am no}- thiazol e-4- Caf\gﬁgf&yz?ogmoggzﬁ
aC|d methyl ester \ 0 0 Oyw2H NO1SINN HO
l\&ﬁ wﬁ'[he co ound was prepared as described in

% rdon wag aﬁted\ﬁ% i3e ek;baﬂndmim&amlalwgigmeps 451417,

used in place of (S)-N Fnoc-phenylglycine in step (5)

of exanple 1. N Fnod-3-fl uorophenyl gl yci ne was

prepared in a manner simlar to that described for

the P tion of N-Fnmpc-2-nethyl phenyl gl yci ne used
2{{5 Eﬁ‘%aéﬁiﬁ%yhew&Etd'Q"Iﬁ’dfnldﬂﬂh)bf%ﬂkﬁﬂnﬂﬁgmmmmo}
thiarole-4- cathestyifoacid gt wsRenzal dehyde. io Ml ecul ar ion
was detected as 448; the expected nol ecul ar weight is
448. 1217.

2-{(S)-2-[4-(3- Met hoxy< phenyl ) - 2, 5-.di oxo-1i m dazol i di n-
1-yl]-4-methyl - pentayoyl am ng) - hi azol e- 4- car boxylic
acid nethyl ester \ CH O SMNHOO is

[0129] The conpound wa Al g
exanpl e 1, except N Fnoc-i8- pt nyI gl yci ne was

of exanple 1. N Fnpc-3- et hoxyphenyl gl yci ne was
prepared in a manner simlar to that described for

f“*’n"ilﬁéﬁgﬁ"b@%ﬂ?’“'agf SRR B B EBAl R B0l Liengii frens 2
yg{yQtﬂlef\ms @satbintpthdecsf8)-tehyide phenylgiycine in step (5) of
example 1. N—Fmoc-z-chlorophenylgchme was prepared in a manner similar to that
described for the preparation of N- -Fmoc-2-methylphenylglycine used in example 2(n)
except that 2-ch lorobenzaldehyde was substituted for 2-methylbenzaldehyde.
Molecular ion was detected as 464; the expected molecular weight is 464.0921.

2{(S)-2- ~[4~(2-Fluoro-phenyl)-2,5-dioxo-imidazolidin-1 1-yil-4-methyl-pentanoylamino}-
thiazole-4-carboxylic acid methyl ester

\ O
O

[0127] The compound was prepared as described in example 1, except N-Fmoc-2-
fluorophenylglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of
example 1. N—Fmoc—z-ﬂuorophenylglycme was prepared in a manner similar to that
described for the preparation of N-Fmoc-2-methylphenylglycine used in example 2(n)
except that 2-fluorobenzaldehyde was substituted for 2-methylbenzaldehyde.
Molecular ion was detected as 448; the expected molecular weight is 448.1217.



20 Mol ecul ar ion was detected as 460; the expected
nmol ecul ar wei ght is 460.1417. WD 2006/ 029862
PCT/ EP2005/ 009926 -64
?&292 (2, 5- Di ox0-4-(3-net hyl -phenyl )-im dazolidin-1
At hyl - pent anoyi ani no] -t hi azol e- 4- cRCBEFRH0H/R09926
aC|d met hyl ester \ 0 0 NOO--N S~-NH [0130] The
conmpound was prepared as o¥cribed in exanple 1,
except N-Fnoc-3- 5 nethyl phenyl gl yci ne was used in
pI ace of (S) N- Fnoc- phenyl gl ycine in step (5) of
nmple 1. N-Fnoc- 3- et hyl phenyl gl yci ne was prepared
-{($h21£416%ﬁh@f0-§hﬁﬁlyl)a2 Stdioxchimidazbdigitr-1-y@d-methyt-hentanoylamino}-
t hyl phenyl gl yci ne used in
thlaig@ﬂa‘l&%wst%Ied%gt“?ﬁ?sﬁal{mB nmet hyl benzal dehyde was
substituted for 2-nethyl benzal dehyde. Mbl ecul ar ion
was detected as 444;0t he expected nol ecul ar weight is
444.1467. 10 2-[(9X2-(2, o H

5- Di oxo-4- (4-net hyl - nyb) - 'az Lhdi n- 1-y1 ) - 3- pheny
| - propi onyl am no] - 1-azolle- . car | c acid nethyl
ester \ 0 0- OHO Sﬁ N K O 6431] The conpound

was prepared as descri bed. +n ePaan e H, except
(S)-N Fnoc- 15 phenyl al anine was used in place of
(S)-N-Fnoc-leucine in step (4) and N Fnoc-4-

S TR O S——
| ﬂucr‘bbﬁ@i%ﬂglﬂclﬂ@%)é'tﬂ@& Y bIaLY &F (5)-NEPn Y-SRy RfY dirfe %%51&9%1’*

ar. to descri bed for the pre aration

exa’RPlPrfL cme%%WPBW@hwﬂglyemﬁ WagsuaPAIRddR afpRnnez similar to that
desc,emésnbr the @Peﬁ’aré‘ﬁ“dﬂ"'&‘ﬂ RRenRrRLslehyRBn NG GRS ) déb: iﬂ%x%g{ple 2(n)

- et hyI benzal deh 20 Mol ecu ar I"on” was ecte

excaph hat AluoeslsseREaT YA WonPLbS WP er - aimierzaiiones.
10 Mole%%%h&?&ﬁ@ e RIS 10Sdrfted molecular weight is 448.1217.

2-{(S)-2-[4-(3-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-4-methyl-
pentanoylamino}-thiazole-4-carboxylic acid methyl ester

0
J}J{O“r
SﬁN
0 o)
/

15 [0129] The compound was prepared as described in example 1, except N-Fmoc-3-
methoxyphenylglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of
example 1. N-Fmoc-3-methoxyphenylglycine was prepared in a manner similar to
that described for the preparation of N-Fmoc-2-methylphenylglycine used in example
2(n) except that 3-methoxybenzaldehyde was substituted for 2-methylbenzaldehyde.

20 Molecular ion was detected as 460; the expected molecular weight is 460.1417. -



-65 2-[2-(2,
5- Di oxo0-4-t hi ophen-3-yl -i m dazol i di n-1-yi) - 3-phenyl - pr
opi onyl am no] -t hi azol e- 4-carboxylic acid nethyl ester
2 HIto "~ [0132] The compound was
&?g%g“?’gﬁgg described in exanple 1, except (S<TERRN5E9926
5 phenyl al ani ne was used inglace of
2({%}%\}!—@ch-| eucine in step (4) and N Fnoc- 3-
1 HDjoicd (amtius pHeny)-phidsaoligh-1-yh-4- - inol-
tt@]éﬁ-@%ﬂfﬁf“en& Ihiéipne 3|mn step (5) gf) 4er)r(1§th Il gentfnoyiammo]
OG- 3 T RY &h§ '@ﬁ%i%@sﬁﬁs prepared in a nmanner
simlar to that described for the preparation of
N- Fnoc- 2- net hyl pheRyl g} yci ne used i n exanple 2(n)
except that thiop - 3- car bal dﬁhyde was substituted
for 2-nethyl benzal deh . Rcul ar_ i on was
detected as 470; the €xlject dc%tl P wei ght is
470.0719. Exanple 3 8 N
2-{(S)-2-[4-(3-Fl uoro-4- xXy-@henyl
azolidin-1-yl]-3-phenyl -
propi onyl am no} -t hi azol e-4-carboxylic acid met hyl
igter o OONOF NO O15 [0133](1)
[03304 fhs somposnd Ivaspreparbd egldescaissdinebdayiple $1 @tcepBA-Fmoc-3-

. L i d .of . K
* mEnPPRCAoping welRSel i b [ A F QAT i oo ) o
exg{np@i.- AROmoFsmethuiphenydglysing wagAfrepaned)in m&am%gﬁgﬂh?do that
SR B a0p by T 52 S
exprnt dbals3-mefyihanzaldebydenaas substitetdd dor 2-nmthyliserpaidahyes.

MR o weR A B SR GO e Bt bR A deen
_ (44 nmL). The aqueous m xture was washed with ethyl
10 acetate (2 x)

-2,5-dioxo-imd

2-[(8)-2—(2,5—Dioxo—4—(4—methy!~phenyl)-imidazolidin~1 -yh-3-phenyl-propionylamino]-
thiazole-4-carboxylic acid methyl ester

\ o)

© o_ H
a8 o NN

STON N\\R\Q*
H 0

[0131] The compound was prepared as described in example 1, except (S)-N-Fmoc-
15 phenylalanine was used in place of (8)-N-Fmoc-leucine in step (4) and N-Fmoc-4-
methylphenyiglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of
: example 1. N-Fmoc-4-methylphenylglycine was prepared in a manner similar to that
* described for the preparation of N-F moc-2-methylphenylglycine used in example 2(n)
except that 4-methylbenzaldehyde was substituted for 2-methylbenzaldehyde.
20 Molecular ion was detected as 478; the expected molecular weight is 478.1311.
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WD 2006/ 029862 PCT/ EP2005/ 009926 -66 and back
extracted with water (50 nL). The conbi ned aqueous
soI ution was adjusted to pH = 10 with sodi um

and extracted with 10% di chl orone in
t et r&ﬁy%r ofuran (3 x 200 nL). The conbi ned E#S’&%gqgsmwm

extracts were dried over _sodiumsulfate, concentrated
and dried in vacuum The pale yellow solid was taken 5
2- [2Lozt510djx©M-ﬂf@m@nt@pﬁn{1@a%mm APLLaL shdiiyep &Jplﬂr{ n‘{iﬁnﬁ -thiazole-
added hexanes fSOO . m xture vvas Vi g {/
4-carpoyylig acidonety! estar)t es then filtered on a 9 cmfunnel
and dried in vacuumto give
2-ami no-thiazol e-4-cagboxylic acid ethyl ester as an

off white solid ¢ , 9296 [0134] A m xture of
2-an1no-thiazo|e-i?§§LF Eld et hyl ester (38 g,
221 mol ) in meth dﬁid - s$cooled in an ice
bath and to it was adde iu t hoxi de over 30
m nutes. The ice bath wag_renoved after 30 m nutes. A
few small particles wi iltered off and to this
yel l ow sol ution was addeg”saturated aqueous ammoni um
chloride and it was concentrated to renove excess
' anol . 15, The m xture st ed t H = 9.0 wth
0118 Rotsolie b pecaaiid 65 Seaeilel Dipg Pla | 1eeRbEHA-FMoc-
phehyalbAiRkEdraf uget in (o?aoe caQQ)-m-Hmth@@mm sﬂ@;@l (P'BAN-Fmoc-3-
thi @ﬁé{acts wer e EF ﬁ%Hp terh dri ed over sodi um
lenyiglycipe wag dised e Blace &f napsehenyiglveing &) sigp (5)sxgmple
1. MFhﬁi& :ﬁtméﬂylgwﬁ@wae%r@md 04 YidHner bimilt fo %keélsdri&be for

cm funnel then dr.ed

 the HERaBtoh of EbEmes ﬁ@ylp%ﬁa!'awém@ uSackia gmelesa(nexcept that

tmomrbm-c@@hmeh dOvas s%bﬁﬂhéd)f@if QJPMétﬁ?Ibezélée'?xy@eg 459 .
0135] A sol ut| on of am no-t hi azol e- 4-carboxylic acid

Molgcularion was él,ete(céecha@ 47q ghg \pxp@ﬁ;gqi )'nolecular weight is 470.0719.
(S) - N-Boc- phenyl al ani ne (4.518 g, 16.69 nmol),
1- hydr oxybenzotri azole (2.255 g, 16.69 nmol) and
1, 3-dii sopropyl carbodiimde (2.127 g 16. 69 mmol) in a
25 m xture of dichloro than &2 -) and
Nl\l-dimsthylformam'de (2 }5? stlrred at anbi ent
erature for 24 hours. The m xture was diluted with
2~{(S)r2: -6-Glusroshmethaghptienyl)-8, Srdicxo-insidamelidine -y i3ephenyl-

proﬁ%gﬁaﬁﬁﬂﬁgﬁhﬂ%@% Eéifb%ﬂllg\éﬁ%ﬁ?etthgf‘e&&t he sol vents

raph e resi ver silica gel
usi ng gradl ent between O and 25% et hyl acetate in
di chl or onet hane._ga¥e 2- ((S ert 3Q

op| 0 am no) -t hi azol e-

g/, 81 % .

but oxycar bonyl a -3 p
4-carboxylic acid te

[0133](1) 2-Amino-thiazole-4-carboxylic acid ethy! ester was prepared by a
modification to the procedure of Kumar, R.; Rai, D. ef al., Heterocyclic
Communications 2002, 8, 521-530. Thiourea (18.45 g, 240 mmol) wés suspended in
absolute ethanol (192 mL) and to this was added ethyl bromopyruvate (52 g, 240
mmol) over 5 minutes. The solution was siirred at room temperature overnight and
then concentrated in vacuo and taken into water (400 mL) and 6 N aqueous
hydrochloric acid (44 mL). The aqueous mixture was washed with ethyl acetate (2 x)
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[0136] (4)
2-((S)-2-tent-But oxycar bonyl am no- 3- phenyl - propi onyl am

i no)-thiazol e WD 2006/ 029862 PCT/ EP2005/ 009926 - 67

5 ic acid nmethyl ester (2.4 g, 5.919 mmol) was
AWBQGJ%M& di chl or onet hane (25 ml) in an ice- H’é%TFFP)m“S’““”ZG
Trifluoroacetic acid (18 m,,235 Mmvl) was added and

the solution was stirred for 1.5 hours. The reaction

t sus enS|on was stirr or ous
%5%‘12‘? ﬁt e% Al hydresde gnd prbragtedivdt b dlchloromethane

maatrafnydmfntwh (Bet E@Iﬂ‘h@q TRE %Enﬁﬁ'@d%amb SR8 ese QH%% over

was separ ated

(? net hane, The organic
“h‘ém SHE%EO%CPB%W Vi ;adr!a@a@wrw ffl heanatmyeinowrmmumtaken
inﬁelcnlomefl%@mé‘rﬁwarﬁﬁd tﬁétsﬁjr S Lad@s Rk ]eg ?’%&H ml'§ The

and dried over sodi um sul vaporation 0
mgglfrgéﬂmsg %%l\lféy stlrred for 15 mmutes then filtered on a 9 cm funnel and dried

T TR OB 5 ST

| antl bbck mmmdanm%ﬁirqsb Ang. trhe coﬁﬁ%égia‘zf‘c{/d% stsBiu?iB'ﬁ Wg?d

, 87% . [0137] To a m xture of
3-fluoro-4-nethoxy-benzal dehyde (6.80 g, 41.91 mmol)
and trimethylsilyl cyanide (5.47 g, 52.39 rmol) was

t t t of did
o B4 e of e oA ertdcearbendic peRl sdiasiar (38ger2tinmol )
ot o beole i dPicelha ind 51t URACIEN 2814LHifin
i u
m%iﬁé’f'ﬁ%"\%ﬁ%&% uless T b aﬂg@am%weq a@nﬂ&m@um A few
smwtldaﬁrotds We3d. fﬁefﬂd 0f7 ahli td‘th:é%il'&mmhoﬁr\gaé LadiRPs AR

a n_oi batt}1 é: seal ed pressure reaction
afif a"?*HS“WF&? JP'éd%a@ KoVfscrPaREaied & fvevesgKoess mydhanol.
Theohikitire Whe adjustegigo M & O @Rfh s@&iuﬁ%ﬁ@% n%ﬁédirﬂcéﬁt&k{e% using

heat ed at
1S AP NptRt i 206u5: dhevembines ewsernicnimreerms
wasbettwm wateeddited vereamm Sttt ahd céﬁ&érﬂraﬁ@% ﬁé 9 Ip\éFedyellow

Ium

o r nd atur at ed aqueous SO
30'1}3;&#0@6@6?3}‘ §ORs splienbt fwaétalé%[tmmhexﬁmsuﬁi!@recbop%s

cmutng) the_ﬁhﬁ' eﬂeiﬁ Watiid &b
i § ye geégfnhgglarﬁ éétfr:] gé’t]\lxgﬁghfc?f]cﬁpmﬁﬁﬁl ester

as %%Iag’ XﬁH?‘é’rSO g?ﬂ#é@ (1§ Of)i uor o- 4- net hoxy- phenyl ) - aceti c

acid was obtained as a light tan solid after 25

dryi ng overni ght (7. 05 g, 85%.
phenyl)-acetic acid

Lo BSR4 A izl s SRR il e 2 4@ 45.17

mmol)) (B¢ BocHhbhyiglemes( 4o ¢ Mesemmdida- Mr&g)b%ﬂz&ﬁézole
| | th, T
2 2a Y2 0 inb a»%efa%éeﬁraﬁﬁs‘?@% iBide(2yi2dics AP maee in 2

mix{uee 6bdiciforchiethand [50um) Bhe NIWHIMERYFEInidRfedds S wdk

stlrrgg a%r%nen%temperature for 24 hours. The mixture was diluted with
dichloromethane, washed with water, brine and dried with magnesium sulfate.
Evaporation of the solvents and chromatography of the residue over silica gel using
a gradient between 0 and 25% ethyl acetate in dichloromethane gave 2-((S)-2-fert-
butoxycarbonylamino—3—phenyi~propionylamino)—thiazole~4—carboxylic acid methyl
ester (4.97 g, 81%).

{0136](4) 2—((S)—2~tert—Butoxycarbonylamino—3—phenyf~propionyfamino)~thiazo!e—
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then at anbient tenperature for 1 hour. The m xture
was concentrated to renove WO 2006/ 029862

PCT/ EP20051009926 -68 di oxane and adjusted to pH = 3
Wi Jobb/020d¢h aqueous pot assi um hydrogen sul f at e pe$Rbibhd/R9926
while cooling in an ice bath. The reaction m xture was
extracted with ethyl acetgte (3 x) and the organics
were dried over sodiumsulfate, filtered and

-ca%&?ﬁ‘é‘éélaﬁl@&hﬁl%sﬁér\(ﬁ 439 . S mitioHGeES mdidd in dichloromethane (25
yStal lization of oil in ether i hexan S gave

mL) tw I9gchathy Eﬁﬂ%ﬂ?‘iﬁiﬁw (18-l B ormabevad agdeshand the. o
soluﬁdﬂ \hrﬁs %ﬁ:‘ré’d fo?- 11£9h§urs TeWrealfohINidre Yastdv@Porited and the

am no- | - propi onyl am no) -t hi azol e-4- car
resmws mturatqddﬂllﬂ%@mr ¢ EWSHensicn was Stiresivigergpsly for 10

mlmft@é‘én@fﬂéﬁﬂfé?écpomé 8dlid\Rad Ba lhéﬁ%fd)békwben agueous < dium
nmet h oxymg enyl )-acetic_acid (0.514 g, 719 m;’géthe

bicagpong raprethene fhe anmnlﬁvef \Ba%s@ﬁﬁfﬁtﬁd

'aquelj)ugx &WM@E@ i@ﬂ&icﬁ refletland:: ﬁ'ﬁe%mb]nédrbrgbﬂ\% gﬁacts

I e %worrmm were stirred in an |
weref washedhyvigy bake pad ﬂaewaerwdlwuﬁatan Gaperation ghthe solvents

U O N R o

eSteﬂmaﬁpﬁtwhi@WQ (‘éﬁﬂrgr d%or 5 15 minutes and the ice
bath was renoved and the reaction allowed to stir at
anbient tenperature for 1 hour. The reaction m xture

was taken into ethyl acetate and washed with brine
and the brine |layer back extracted with ethyl acetate.

0137115 SROLE T AR SRr ey aspelER oo |26 577 Lpi g af

tnmeﬂwﬁlb'l ogthiden(524 66, 52.38 apﬁﬁlb s ‘eﬂdad an o‘atd:!Wcﬁémount of zinc

| Th d of 20 f d
ol ATV RSO SPEFE G HALORERk e Mhae| AT repge to

~50 mmgaé@ﬁxdnn?mf walsdelt gyﬁirjat room te;mperature for 20 minutes.
To i bs e sa AL SO B SR PR S B it -
metl‘iahb?}é@alﬁhﬁa§ﬂbhﬁé& bh @nadill hth BEAGYC P& s8aledPrEsuts reaction

. 25 [0140] (8)
tube 23'{'(39)'2(@“? yiap @Pﬂcwtaéaq/&sa%% A (ospRgfosdid¢ dhe qigpgr golidsnd
oN afR PR e aqd (18 mh yers episd s 10 fr p by, gy
browgyesiduawas rﬁmohgd aeé tﬂt&& sgloti@Bwag) concerdratgrblo)drviagsst ditertan
sofid 'V\stodlgééfvéH i \95%?%‘1{3 %Bﬁ.l]t&t%tgﬁ:ﬁéé%% g dgﬁ&ﬂ%b@r%‘e was
slowly adted do adwet ihe reaétipn(mixture to pBG Gl Hheaegulfing suspension

was SRR e D B SR POy o8 i P TR b8 ot
Aminge(S-flliose-dtmettiokyrptieyil-acaticadichwes @hmnmcb@s pﬁlgketdawolrd after
dryin§ 0EMiGHY7.05 g, 85%).

[0138] Amino-(3-fluoro-4-methoxy-phenyl)-acetic acid (2.0 g, 10.04 mmol) was
dissolved in p-dioxane (24 mL) and 0.5 M aqueous sodium hydroxide solution (22
mL, 11 mmol) added while cocling in an ice bath. To this solution was added di-tert-
butyldicarbonate (2.653 g, 12 mmol) and the mixture stirred at 0 °C for 30 minutes
then at ambient temperature for 1hour. The mixture was concentrated to remove
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the resulting suspension stirred for 15 m nutes. The
precipitate was isolated by WO 2006/ 029862

PCT/ EP2005/ 009926 - 69 filtration, washed with ether
to give a tan solid. The solid was dissol ved

wwg‘l%ﬁ?%rorret hane and washed with sat ur at e§CAFHE926

sodi um bi carbonate. The organic solution was dried
over sodiumsul fate, filtered, concentrated and dri ed

dibaneGindeadjusted to pH = 3 with 3 i
i {D%s D2 ani non 2-{ AR e Pgugous potassium fydrogen sulfais
soﬁ.m hllg_Cﬁﬁgnpg, [n &n ice bath. The reaction mixture was extracted with ethyl
acRE0® (PR b tiRdmbibe #Rl S f ) e ' ?,Iﬂﬁ%
est eg a)s( a tan I'rgoam (0. 7.0'4??(?%%0 Idn‘ff@% 0 L&yénd
cogpenifatesh tgive a brown viscous oil. Crystallization of the oil in ether / hexanes

ke {érBbutbxldarBBhflemaio((3- [or ’ phenyl) - |
3 Mo e e e R L e L G
734 d nmet hyl ester (0.335 g, 0.688 mmvol) and

di i sopropyl ethylamne (0.48 nmL, 2.75 nmmol) in

tetrahydrofuran (10 m-) io was added to a sol ution of

di phosgene (0.057 nL, 0.48 nmol) in a mxture of

toluene (10 nlL) and tetrahydrofuran (10 nml-) over 10

igR AL, / ! . Xt yr s stirred. at 0 for 15
L0130 <Biton ot 2 (S S aiAS el RuBhiph Giund tainzsfied-Carboxylic
acigimetbyleesimrsOvisgd) €ld6 3 il \édrebutoRydamBoriamitioL(e di orea -

L T e T

mosif. $Gramgb lanel +hpdioxylichz3triaZole$028td) a8y minol) in N,N-

e SR PP B srmetin anocsiathypy 5 minutes tpdorm a yelow-

 orainge dalktibh diChBenydttiatoinhdmy N N Npictayiainfi@@hiinii azol e- 4

nexRICHSophaBE TS T ol as 696 d s Tho Sorinwps strest for 5
miritemphdihe ita batinean mmoiad 4l the seadiivh Mleselib st ég%mzbsient
epar ed.

e th |l ow.ng conmpound wer e
tenRIIoP 1 o1, e rH B SR WER oty RS 979 -
wa:ﬂ]&ﬁl-\gitfohllmé and| ﬂ‘mﬂtn]riinﬁ layér tidck-e&tra@l’élﬁ With ethyl acetat’][e.l The

. ‘no}:thiazole-4-carboxylic acid nmethy
cori8) SRR o deE et ity blrysbel Sedmauiieon top of
pad®f-silida@el contained in a 60 mL capacity vacuum filtration funnel. The pad of
sodium sulfate and silica gel was washed through with ethyl acetate and the filtrate
concenirated in vacuo to give 2-{(S)-2-[2-tert-butoxycarbonylamino-2-(3-fluoro-4-
methoxy—phenyl)—acetylamino]-3-phenyl—propionyiamino}-thiazole—4~carboxy!ic acid
methy! ester (0.98 g, 96%).

[0140](8) - 2-{(S)-2-[2-tert-Butoxycarbonylamino-2-(3-fluoro-4-methoxy-phenyi)-
acetylamino}-3—phenyl—propionylamino}-thiazole—4—carboxylic acid methyl ester (0.98
g, 2.28 mmol) was taken into dry dichloromethane (20 mL) under argon and cooled
in an ice bath. To this was added trifluoroacetic acid {10 mL, 130 mmol) and the
mixture was stirred at 0 °C for 1 hour. The reaction mixture was then concentrated
to dryness. The oil was dissolved in dichloromethane and precipited with ether and
the resulting suspension stirred for 15 minutes. The precipitate was isolated by
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N SS% N O O [0143]Prepared as described in exanple 3
except that tert-butoxycarbonyl am no-
(2, 3-di hydro- benzo[ 1, 4] di oxi n-6-yi )-acetic acid was

‘gﬁg&g’on gl ace of tert-

OXY At bonyl ani no- ( 3- f I uor o- 4- met hoxy- pherRATERZRIS0pI926
acid in step 7. tert s

But oxycar bonyl ami no- ( 2, 3- diﬁﬁydr 0- benzo[ 1, 4] di oxi n-6-yl

ﬁttr%t@ogmg fasfied il g‘ﬂ@%ﬁ@f&’r{%ﬁiﬂ giya GRS e SBnd VA Rlssoived in
dickdoroyiethant and veshed vhith sdiiraed agaecus mq&hm%wﬁonate. The
orggt SHBE Vgt el S0 Subbls ey concsmizated and aried o
giv@za.sgeag_}zzfzeérs)ryozz{ztflQQOM-FW?mvzdcétyﬁrﬂiha}&whénwi ) -
-di oxQ-Jm dazolidin-] - - 3:

prog R P6 s hepuiatbméin exetas pite ot €970 0, 92%).

methyl ester 0 0.~ OO/ HO \N"" Ol NS NO

[ 0145] Prepared as described in exanple 3 except that

- | i - .
1B S RS P At ine: 23 ecye f-metbere eyl gpatyiaminl-
3-phargttprapigiytareinof-tHizidle-2%arboxylic acid methyl ester (0.335 g, 0.688
mmgﬁitaglé ?éﬁgégfrgg%%%ﬂagﬁpé %O% l#nq_r %745 nrg?ﬁ oq)oﬁ%ét?e%y%\{cl)fhfa%c(% In’? L)
wasBaddexdyto ar sotutidneofidishdsge e 0.05Tr0; Derszamblyih dimxiuie 5f tluene
(10 b3 BB S ofor B, ARFRE Ber B3GR 0 b FEATR Was Stimed
at Og{)?‘ly)f' ¢8 eﬂi;fmny laﬁﬂ Zﬁérg&ﬁm@tlﬁ\é)m&thw Qdc—le_ltgté.' Wlﬁg?oﬁ:iﬁtﬁre was washed

. - uQr.0- 4- Xy-penzal de e. . S. SS,
withghoh 3535 Sldrgd gt Sodiinsultiles FyapRyetong o agerts and
puriﬁeda{tibﬁl)qf thd mf(&ﬁ&%yg&muﬂmw@}wm 8ifica gl elufddSwith EP-i M

azolidin-1- - 3-
meth 7 BBl e P 2 A& Tuoro-Rsty Py gy ir 2 5-dioxo-
imidaeélian-1adit 2 phdiy-peSHORARAB G- BEFZ IR0 SO 36id methyl dter
0.285%8%). -
HRMS: Obs. Mass, 513.1245. Calcd. Mass, 513.1239 (M+H).

Example 4

fn a manner similar as that described in Example 3, the following compounds

were prepared.

[0142]2-{(8)-2-[4~(2,3-Dihydro-benzoj1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1 -yl}-3-
phenyl propionylamino}-thiazole-4-carboxylic acid methyl ester
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NO/SsS NNO O [0147] Prepared as described in
exanpl e 3 except that benzyl oxycarbonyl am no-
(2 3-di hydro- benzof uran-5-yl)-acetic acid was used in

?9&’6/3 LIt G/ /009926
oxycar fonyl ami no- (3-f I uor o- 4- met hoxy- phenyICGHERRWEPY
aC|d in step 7. 5

Benzyl oxycar bonyl ani no- (2, 3- d| hydr o- benzof uran-5-yl ) -a
cetic acid was prepased as described in Bohnme, E.H W
et. at, J. Med. 1980 (23 H405 41@ LRVS: Qos.

Mass, 507. Cal cd. : 0148]
2-{(S)-2-[4-(3,4-Di =i oxo-i m dazol i

di n-1-yl]-3-phenyl - i O

propi onyl am no} -t hi azo 4<"car boxyl i ¢ aci d net hyl
ester \ 0 OOHO-- O/ SYWN_N/O O [0149] Prepared as

descri bed in exanple 3 except that
tert - but oxycar bonyl am no- (3, 4-di net hoxyphenyQ acetic
[03d431Frapayed s deserihedzin examplees exmntﬂxatdeﬂboﬂxdya@maﬁylé.am o-

fé#ﬂ?&o‘béﬁ?%{?\ ?‘ﬁ&:oﬂﬁ %qn?/lkgc%t%et ; gv%glu%ed inp heR o? tert-

tert- But ox

buipxvearen y'pﬁi'!i‘mj@)ﬂ11111591341—me’d'xnxgatphanylpraeef.lliiulr1 afld asstepyCrtbied
BB R4y a2 £ By dr PR L FEAP By Aceatis apid was prepared

assiersmﬂ@ﬁobmmmmwtemaau@ehmm 4R Cbs. Mass,

2:& ??@h%q"ﬁ’ ﬂ%’zé‘s gif"l' B@‘P‘B °§ %ﬂé‘%fﬂiﬁ%fha%ksnﬁq@yde.
H snMasy, §2331386e dled. Mass, 523.1282 (M-+H).

propi onyl am no} -t hi azol e-4- carboxylic acid met hyl
ester WD 2006/ 029862 PCT/ EP2005/009926 -72 0 W F O

ON ON
[0144]2-{(S)-2-{4-(2,3-Dihydro-benzo[1,4]d ioxin-5-yl}-2,5-dioxo-imidazolidin-1-yl]-3-
phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester

O
e o_ H 0/\\0
2 \\’/NH S
. S)\N N
O

[0145]Prepared as described in example 3 except that ferf-butoxycarbonylamino-

(2,3-dihydro-benzo[1,4]dioxin-5-yi}-acetic acid was used in place of fert-
butoxycarbonylamino—(3—f|uoro-4-methoxy—phenyl)—acetic acid in step 7. fert-
Butoxycarbonylamino—(z,3—dihydr0—benzo[1,4]dioxin-5—yl)—acetic acid was prepared
as described in example 3, steps 5 and 6, except that 2,3-
ethylenedioxybenzaldehyde was used in place of 3-fluoro-4-methoxy-benzaldehyde.
HRMS: Obs. Mass, 523.1287. Calcd. Mass, 523.1282 (M+H).

[0146]2{(S)-2-[4-(2,3-Dihydro-benzofuran-5-yl)-2,5-dioxo-imidazolidin-1 -yI}-3-
phenyl~propionylamino}-thiazole#carboxylic acid methyl ester
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O [0151] Prepared as described in exanple 3 except

t hat tent-butoxycarbonyl am no-

(2, 3-di fl uorophenyl )-acetic acid was used in place of

- xycar bonyl am no- ( 3-

“he%lg‘sr/&%f-grret hoxy- phenyl)-acetic acid in st eﬁcy{nmoosmogm
tert - But oxycarbonyl am no-(2, 3 5 difluorophenyl)-acetic
acid was prepared as descrl]bed in exanple 3, steps 5

~and 6, except thatg2, 3-difluorobenzal dehyde was used

in place of 3-flogoeKo-4-nethwxyH benzal-dehyde. HRMVS:

Obs. Mass, 501.1043)—¢al €. WaSs, 56€. 1039 (MrH). io

[0152] 2-{(S)-2-[4-( L ' Q2 5-di oxo-imd

azol i di n-1-yl ] - 3- phéehyl

propi onyl am no}-thi aze car%oxyl ic acid nethyl

ester 0 OONF-NO INF HO i [0153] Prepared

"as described in exanple 3 except that

tert-but oxycarbonyl am no- (2, 4-difluorophenyl)-acetic
[01443Pepaded as deseribedimeramplet 2 excdpl that peazyioxyehasngRnido-

@3 R SR B e FendiesailoP) Thce i c

butoxysatbaagamirepé-hobrad-rdethoxy-phanypaestoguickinstes 7eps 5

Bon Gfear e P e T D eyt WAEbared o5
desatiyed inveBehme (A HMVASL. aCal.dded. Nty ‘BIBD, 2030A44) . 20

LR 8L FR6 e (0 MasD FodB logy Preny!) -2, S-di ox

pr opi onyl am no) -t hi azol e- 4- carboxyl i c acid nethyl
ester WD 2006/ 029862 PCT/ EP2005/ 009926 -73- 0 N O O
-NC SAN

[0148]2-{(S)-2-[4-(3,4-Dimethoxy-phenyl)-2,5-dioxo-imidazolidin-1-yi}-3-phenyl-
propionylaminoj}-thiazole-4-carboxylic acid methyl ester

v R H
(8] O O—
\
S)\N N O
O

[0149] Prepared as described in example 3 except that tert-butoxycarbonylamino-
(3,4-dimethoxyphenyl)-acetic acid was used in place of fert-butoxycarbonylamino-(3-
fluoro-4-methoxy-phenyl)-acetic acid in step 7. tert-Butoxycarbonylamino-(3,4-
dimethoxyphenyl)-acetic acid was prepared as described in example 3, steps 5 and
6, éxcept that 3,4-dimethoxybenzaldehyde was used in place of 3-fluoro-4-methoxy-
henzaldehyde.

HRMS: Obs. Mass, 525.1442. Calcd. Mass, 525.1439 (Mr+H).

[0150] 2-{(S)-2-[4-(2,3-Difluoro-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-

propionylamino}-thiazole-4-carboxylic acid methyl ester
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N O O [0155] Prepared as described in exanple 3 except
t hat tent-butoxycarbonyl am no- ( 3-
chl or o- 4- met hoxy- phenyl ) -acetic acid was used in place
t oxycar bonyl am no- <
?gPﬁﬁﬁg?g&ﬂ nmet hoxy- phenyl ) -acetic acid in SH§%7 20051009926
t ent - But oxycar bonyl am no- (3 .
chl or o- 4- met hoxy- phenyl ) -acetic acid was prepared as
described in exanple 3 steps 5 and 6, except that
3-chl or o- 4- net hoxy- zaldehy®§#_ S seo in place of
3-fluoro- 4-nethoxy- benaal dghyde
529.0948. Cal cd, Mass/ (
[0156] 2- {( S) - 2- [4 (3, 55D i uo o- ,
azolidin-1-yl]-3-phenyl -
propi onyl am no} -t hi azol e arboxylic acid nethyl
ester \ O OHF N NHOFJ[0157] Prepared as
q§mfr|bed i n exanple 3 except that
[ nge@m rmzmr(le 3%xdepd that yidhdoxychrbanglaivino-
ﬂluﬂﬁ)?)hﬁﬁﬁﬁabﬁlooé@c?ﬁlag F%@m bl E'é 8% ?@ﬂﬁxycﬁﬁ %ngmo..(s_

35 | uor o- aceti c acC

- flyqupd- 'B@tf@%xr@aﬁaﬂhgc%tmam i3tep @i fertButoxybarbyhylamiret-(203-

D R <R P D Gl i e R B I pfargile Y SBPadan o,
excepbihat 2 Sufiflapreberzalsichyde was uped ireptaab ok Byfitero-HMhoxy-
b@gfdewg&s 501.1042. Cal cd. Mass, 501.1039 (MtH). 20

HéM{S( EébSZJ\{laBSQ 2061018 Galcd- laes,yd01- B3 @iebto- i mi dazol i d
i n-1-yl]-3-phenyl -
propi onyl am no} -t hi azol e-4- carboxylic acid mnet hyl
ester WD 2006/ 029862 PCT/ EP2005/ 009926 -74- 0 O F

[0152]2-{(8)-2-[4-(2,4-Difluoro-phenyl)-2,5-dioxo-imidazolidin-1 -yl}-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester

\ 0
7\
H 0

[0153] Prepared as described in example 3 except that ferf-butoxycarbonylamino-
(2 ,4-difluorophenyl)-acetic acid was used in place of fert-butoxycarbonytamino-(3-
fluoro-4-methoxy-phenyl)-acetic acid in step 7. tert-Butoxycarbonylamino-(2,4-
difluorophenyl)-acetic acid was prepared as described in example 3, steps 5 and 6,
except that 2,4-diflucrobenzaldehyde was used in place of 3-fluoro-4-methoxy-
benzaldehyde.

HRMS: Obs. Mass, 501.1045. Calcd. Mass, 501.1039 (M+H}).

[0154] 2-{(8)—2-[4—(3-0hforo-4-methoxy—phenyl)~2,5-dioxo—imidazolidin—1 -yl]-3-phenyl-

propionylamino}-thiazole-4-carboxylic acid methyl ester
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NOON SNHOF/[0159] Prepared as described in
exanpl e 3 except that tert-butoxycarbonyl am no-
(2, 6-difluoro-phenyl)-acetic acid was used in place of

t ent - but oxycar bonyl am no- ( 3-
WO P82 H2met hoxy- phenyl ) -acetic acid in stePCA/EP2005/009926

tert - But oxycarbonyl am no- (2,6 s

di fl uor o- phenyl ) -acetic aci’d “was prepared as descri bed
in exanple 3, steps 5 and 6, except that '

2, 6-di fl uoro-benzal flehyde was used in place of

3-fl uoro-4-net hoxy-\ benzal dehyifle. . HRWVS: Cbs. Mass,

510. 1043. Cal cd. SN
\ X

[0160] 2-{(S)-2-[4-( )

o-i m dazolidin-1-yl]-3-iphenyl o

propi onyl am no} -t hi azg 4- car boxylic acid nethyl

ester 0 OOy NF / Ol S3INNO,-,/" HOO

[0161] Prepared as described in exanple 3 except that

tert-butoxycarbonyl am no- (5-
[01pElfrepared sedessybeshiarapample 8excepidhat faddutmgdaibonplaaiso-(3-
chiétb-4-@k owlg WASusda i 1 .

B:Af‘-'lelugi o- ﬁ%ﬁﬁggﬁéenyl § _ug%étzrll plage Of ferbulpyycabonylamino-

(3-i Fe-4-methsxpcrbanyhydcsiic moid(iB step 7. tert-Butoxycarbonylamino-(3-

chidrt OB BrSAfa B Hid waS B1d5u8 b dEREIBLER-GRRRSS, steps
5 aml ) exsept thah@chioxg-4oethakyrbbyziidetnaievsadusan inlpiae off3-fluoro-

A-metHh W Pefzaida hoxy- benzal dehyde. HRMS:. (bs. Mass,
Ettio Betzaide ! Mass, 513.1239 (MtH). 20 [0162]

HRMS[ @Q)s. Mass, $29.094fr Saled nidabs)S2o088yMV+H), 5- di oxo-i ni d
azol i din-1-yl]-3-phenyl -
propi onyl am no} -t hi azol e-4- carboxylic acid mnet hyl
ester { WD 2006/ 029862 PCT/ EP2005/ 009926 ~-75- 0

[0156:i 2-{(8)—2*[4-(3,5-Diﬂuoro-phenyl)—z,5~dioxo¥imidazolidin—1 -yi}-3-phenyi-

p\henyl ) -2, 5-di ox

_propionylamino}-thiazole-4-carboxylic acid methyl ester

\o Q
0. H F
N O N
ST "N
. H o .

[0157]Prepared as described in example 3 except that fert-butoxycarbonylamino-
(3,5-difluoro-phenyl)-acetic acid was used in place of tert-butoxycarbonylamino-(3-
fluoro-4-methoxy-phenyl}-acetic acid in step 7. fert-Butoxycarbonylamino-(3,5-
difluoro-phenyl)-acetic acid was prepared as described in example 3, steps 5 and 6,
except that 3,5-difluoro-benzaldehyde was used in place of 3-fluoro-4-methoxy-
benzaldehyde.

HRMS: Obs. Mass, 501.1042. Calcd. Mass, 501.1039 (M+H).

[0158] 2-{(8)-2{4-(2,6-Diﬂuor0—phenyl)-2,5—dioxo-imidazolidin-1-yl]—3—phenyl~

propionylamino}-thiazole-4-carboxylic acid methyl ester
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OOFON's N'~0O S NNO O][0163] Prepared as
described in exanple 3 except that
tert but oxycar bonyl am no- ( 2-

5% thoxy phenyl )-acetic acid was used in pla

fert - oxycar bonyl am no- PCTor003600926
(3 fl uoro- 4- met hoxy- phenyl ) -acetic acid in step 7.
tert - But oxycarbonyl am no-(2 s
f 1 uor o- 4- met hoxy- pRenys) -acetic acid was prepared as
descri bed in exanpl ) steps 5 an@ 6, except that

2-fl uor o- 4- net hoxy- be g&y‘%, s ‘ysed in place of
3-f1uoro- 4-nethoxy-bgn aI bs. Mass,

513.1244. Cal cd. Mass,SHIRTIR f
[0164] 2-{(S)-2-[4- (4-D nethy amoo-henyl) 2, 5-di oxo-i

m dazol i din-1-yl]-3- phe
propi onyl am no} -t hi azol e~&=car boxylic acid nethyl

ester 0 OOON O [0165] Prepared as described in

e exc that tert-butoxycarbonyl am no-(4
["géﬁj?'ﬁ%f& o“ee%ﬁ@h%ﬁ’ exennle 3 sxreptihat fadbuioxycabasdarino-
(2t@dflubmmma:d@ew héivRe- tsdd id place of ten-butoxycarbonylam:no-(3-

fl og#'—ﬁ rﬁﬁtﬁg m%ezanyl 251 :?%%p; '% ?e%gutlo?cygarbgnylammo—(z 6-
dlﬂhomlpmhﬁ)ﬂaﬁétwrﬁmwb% g?éiﬁiré& adekseritRy i éﬁé’tﬁbl%cé %ﬁegs 5 and 8,

e st eps and 6, excep
e"% %ﬁh@fﬁ%@ %?hyé’ﬁyms W IU@&‘Pem 3pﬂltm§@4dﬂethoxy-
beﬁz:éiﬂabydb..df rret hoxy benzal dehyde. HRMS: (bs. Mass,

. 1641 508. 1649 20 [0166]
HI%\%?Z]C?% %go @JP\%?OQ@ICQSM%S 21 &)1(93&0 i m dazolidin-1
-yl )-3-(4-cyano- phenyl ) - :
propi onyl am no] -t hi azol e-4- carboxylic acid mnet hyl
ester WD 2006/ 029862 PCT/ EP2005/ 009926 -76- O

[01 60]2—{(8)—2-[4—(5-FIuoro-2—methoxy—phenyl)—2,5—dioxo-imidazolidin-'l—yl]-3—phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester
Y
o]

o_ H F
N
SRS Ty
8" °N :
: H 0 o
\

[0161]Prepared as described in example 3 except that ferf-butoxycarbonylamino-(5-
fluoro-2-methoxy-phenyl)-acetic acid was used in place of tert-butoxycarbonylamino-
(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7. fert-Butoxycarbonylamino-(5-

- fluoro-2-methoxy-phenyl)-acetic acid was prepared as described in example 3, steps

5 and 6, except that 5-fluoro-2-methoxy-benzaldehyde was used in place of 3-fluoro-
4-methoxy-benzaldehyde.
HRMS: Obs. Mass, 513.1243. Calcd. Mass, 513.1239 (M+H).

_ [0162]2~{(S)-2—[4~(2—FIuoro#-methoxy—phenyi)-z,5—dioxo—imidazolidin—1-yl]-3—phenyf-

propionylamino}-thiazole-4-carboxylic acid methyl ester
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O ONO NOSANNO O [0167] Prepared as described

in exanple 3 except that (S)-2-tert-

but oxycar bonyl am no- 3- (4- cyano- phenyl ) - propi oni ¢ aci d
in place of (S)-2-

%?‘%{]H@%tgﬁgxy%r bonyl am no- 3- phenyl - propi oni c FR{T2q0x 009926

step 3 and benzo[ 1, 3] di ox05-5 S

yl -tert-but oxycarbonyl am nG-acetic acid was used in

pl ace of tert-

but oxycar bonyl ar?b (3 fl uoro 4 rret hoxy- phenyl ) -acetic

acid in step 7.

Benzo[ 1, 3] di oxol - SJ&M teyt- EIP onyl am no- acetic
acid was prepared as~ geSsrNbgd i le 3, steps 5
and 6, except that 3, 4Hretihyl enedi oxy- benzal dehyde
was used in place of @ uor o- 4- net hoxy- benzal dehyde.

to LRI\/IS Obs. Mass, 5 Cal cd. Mass, 534.1083

%‘3168] Z@A(S) 2- (4-Benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-imd
[0163]1Brg ps ylp;crgjae(dépn examalesd except that ferf-butoxycarbonylamino-(2-

ﬂuom%tﬁd c%gb a&gv&% l]?séﬁll\ﬁ pfac%acffkf&é-l’)kilog(@%bﬁaﬂammo-

(3-fl ggor%m@gl]nqw -phetyhacetipagf in step 7. tert—Butoxycarbonylammo-(Z—
ﬂuox% 4 ﬁ@th@ﬁh&ﬁﬁ%ﬁc bV Preparth & RshBEP i HafRALk! Steps

3 arGLQ @X@Wba’fp%ﬂﬁWOH petpiybenaaidebyde wasa et inplace bb3cfitioro-
4—méﬁ'|o ,&ig‘?gwg ester (131 ng, 0.25 mmol) in dinmethyl
OXI

mM-) was added potassium carbonate (92
HRM@ Obs, Basan®13. 12%t©alcq2\ﬁ%31154)3 128PI(dtED. by hydr ogen
peroxide (0.17 nmL, 1.7 mml, 30 w.%in water). The
resulting solution was all owed to stir overni ght at
room 20 tenperature. The reaction was neutralized with

o0 BB 2 o A S

propidriyiamiBbj-tHaRMsl4 Hariesy Ry Sdid PRARASsp sul fate. The
crude product vvas Burlfl ed by

?)\ X Y{‘@

[0165] Prepared as described in example 3 except that fert-butoxycarbonylamino-(4-
dimethylamino-phenyl)-acetic acid was used in place of tert-butoxycarbonylamino-(3-
fluoro-4-methoxy-phenyl}-acetic acid in step 7. terf-Butoxycarbonylamino-(4-
dimethylamino-pheriyl)uacetic acid was prepared as described in example 3, steps 5
and 6, except that 4-dimethylamino-benzaldehyde was used in place of 3-fluoro-4-
methoxy-benzaldehyde.

HRMS: Obs. Mass, 508.1641. Calcd. Mass, 508.1649 (M+H),

[0166]2-[2-(4-Benzo[1,3]dioxol-5-yI-2,5-dioxo-imidazolidin-1-yl)-3-(4-cyano-phenyl)-
propionylamino}-thiazole-4-carboxylic acid methyl ester
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WD 2006/ 029862 PCT/ EP2005/ 009926 -77 chromat ogr aphy
over silica gel eluted with ethyl acetate to give
2-[(S)-2-(4-

i oxol - 5-yl - 4- hydr oxy- 2, 5-di oxo-i m dazol i di n
bﬁ’aéf‘iﬁf]’ﬁﬁ%ﬂ car banoyl - phenyl ) - PCT7EP2005/009926
propi onyl am no] -t hi azol e-4- car boxylic acid nethyl
ester as a white solid (90 gy, 65%. 5 [0170]To a
sol uti on of
2-[(S) - 2- (4- benzold. Bl di oxol - 5-yI - 4- hydr oxy- 2, 5- di oxo-

i mdazolidin-1-yl)-3\(4-car E%p}jl - phenyl.) - pr opi onyl am

noj -t hi azol e-4-carb yl\'ic i ester (80 ng,

0.14 mol) in acetics_aé*lq 4 - s Qdded zi nc
turg was heated to 65 C

(183 ng, 2.8 nmol). TheHdm
as neutralized io with

for 6 hours. The reacti
saturat ed sodi um bi carbopate at 0 C and extracted with

ethyl acetate. The NOrganic |ayer -was washed with
brine and dried over magnesium sulfate. The solvents

d.t he, dugt trjt t ith
Io487 fhre BRI AR rfats preeRihatET Rl (o gi ve
bitexycaibabylamibe8zdicyald-ghend)-plopichie abid WasxesddTh el df ¢5)-2-
“eb"r%“?‘%ﬁy?%b83¥'em‘yﬁ-ﬁﬁﬁawgnrypiaP@@céﬂqgw ok Bsndihengeld)aldigxol-5-
yhéen-butoyyéarbemylamimetduelic asideras dsed iR pladh o3 . HRVE:
bu%)gl(sgslg%%?EF@?E&(&%g&rb4g%e‘f‘l%xy-p Séﬁyn)-%?:éﬁcl %gé instep 7.
Beﬁ'l}zb[b%diloéte[-flﬂ-y(-%fﬂd%uwﬂicbdddwwho%bbm(ﬂdid R Pteparetidaz
. - - - 3- Qhenyl -
deSbtidn el 7. s o 6 cxcant 133 methvienadingt
beaza!deh)iﬁg @Qugdnkpladd dﬂS-ﬂuorU-thne?&ybﬂ%rlt%Qltd\ﬁh¥cﬂ&l7 1]
I, e S ClL1l Qe | ex XC a
LRRAET Bl MES e aricen, CafinDiea B fosh RAGTY
(2-pyrrolidin-1-yl-ethoxy)-phenyl]-acetic acid was

used in place of tert-
but oxycar bonyl am no- ( 3-fl uor o- 4- met hoxy- phenyl ) -aceti c

[oféﬂ] 8-1{9)-B{EBerizofi SfHioxol-5-y1-2, 5-dioxo-imidazolidin-1-yl)-3-(4-carbamoyl-
phenyl)-propionylamino]-thiazole-4-carboxylic acid methyl ester

0
o H 0
Aﬁ‘N & YN 7
/S»\_N N\“O)\GJO

o

N\
o

NH

2

[0169]To a solution of 2-[(S)-2-(4-benzo[1,3]dioxol-5-y-2,5-dioxo-imidazolidin-1-yl)-
3~{4-cyano-phenyl)-propionylamino}-thiazole-4-carboxylic acid methyl ester (131 mg,
0.25 mmol) in dimethyl sulfoxide (2.5 mL) was added potassium carbonate (92 mg,
0.67 mmol), water (2.0 mL) followed by hydrogen peroxide (0.17 mL, 1.7 mmol, 30
wt.% in water). The resulting solution was allowed to sir overnight at room
temperature. The reaction was neutralized with 10% w/v aqueous citric acid and
partitioned between ethy! acetate and water. The organic layer was washed with

brine and dried over magnesium sulfate. The crude product was purified by
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But oxycar bonyl am no-[ 4- (2- pyrrolidin-1-yl - et hoxy) - phen
yl]-acetic acid was prepared 25 as follows. WD
2006/ 029862 PCT/ EP2005/ 009926 -78 [0172] To an ice
olution of (R -Ntert-butyloxycarbonyl-4-
b%@%ﬁgenyl glycine (1.0 g, 3.74 nmmol) in %g;'mmosmﬂwzﬁ
NN- di met hyi f ormam de was added sodi um hydride (60% by
Wwt. suspension in mineral 6il) (480 ng, 12.0 mmol)

chrd#ﬁﬂi%br f)/(ﬁbf@%&‘@éleelﬁ’tgd%lg{ %ﬂﬁ@'ﬁe@? cf'?l’% nes 5)"‘@?4_

tirre m nut es

be"?%ﬁ?pﬂ?*&ﬁ@r%vlf%hvcmw:ﬁxd@go lm{da’zhkﬂIﬂﬁéﬂﬂ-&l(ﬁgalbanuiykphenyl)—
P B D SAE LB el e Vb0l B0
65%). 87 mmol ). The mixture was stirred at room

tenperature for three days, followed by renoval of

NN- di et hyI forrram de in vacuo. The residue which

nt ai ned_i npur
[01'{(@;1'9 %ﬁﬂ"&%ﬁo%ﬁ&?éﬁhﬁ@ztﬂ diopgirG-wiH4-tiydroky-215-divkoax y)

imidaBHIRIYH lyi)l??-(:ﬁ‘é&ﬂa'a%cﬁ@ bﬂeﬁ‘ﬁﬁar‘éﬁﬁﬁym&qga%ﬁ% ca rboxyl ic acid

reacti ons w t hout purlflca

methyl gstard80 mes Ok mmadsn aselic 20d44 Ovml) was edds] zinc (183 mg, 2.8
mma).( TR T‘l‘aﬂ{lfﬁ&lé’ h[aéfe@?to g%t%)’ BHOBRO e RIACHY Wag n2ifhiZed

X0-1 m dazol i d

withsaBpgiedsiogiing hwﬁwﬁﬂﬁéﬁ at 0" G aodextraciedhdityethyl agetade. The

: Ofgéﬁfd Byér ﬁé%ﬁ%sl@ed Qtpbﬁpgaggdr@djo\!efw g;ﬁeéigﬂw ﬂlfafé R ed

descri
SO|V@@tﬁtWQ§@tI‘@3@9E%d g@qiﬁ]eam)dgct[was tnturated with methanol / diethyl ether,

ﬂteré& a'i‘iﬁté?ffélﬁo grv%@m 2RASVHP58I0% 618513 s RS R iGadoldin. 1-

yl)-3d&t@tl9@apﬂcnhpnnwfmpl@@lannmﬂmazoieﬂmbemeay:ﬁ)metbpltasa:er
[ step 7. (R -tert-
(zsﬁ%tg(%z]ar bonyl am no-[ 4- ( 3- met hoxy- pr opoxy) - phenyl ] - ace
HRM$:c Ohsi Maga D58 Ei%d: ehlia. Mag) 558984, sinilar to that
descri bed for the preparation of _
tert - but oxycarbonyl am no-[ 4-
(2-pyrrolidin-1-yl-ethoxy)-phenylj-acetic acid in

exce t_ that 1-brono-3- nethox ropane
2-(@725% Z’M%‘giﬂ*é?cev plicinilof-sEiaxy)-phemdiHimidazeli din-1-y1}-3-phenyh

- proplyigrapfiibahiztele-4BMEoxiRS acilVisethylRairl 754. Cal cd. Mass,

553. 1752 (M+H) 25
[0175] 2-{(S)- 2-[ 4- (1- Met hyl - 1H benzoi ni dazol -5-yl)-2, 5
- di oxo- i mi da2g_idi

[0171] Prepared as described in example 3 except that fert-butoxycarbonylamino-{4-
(2-pyrrolidin-1-yl-ethoxy)-phenyl}-acetic acid was used in place of tert-
butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7. ferl-
Butoxycarbonylamino-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-acetic acid was prepared
as follows.
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phenyl - pr opi onyl am no) -t hi azol e- 4- car boxylic acid

met hyl ester WO 2006/ 029862 PCT/ EP2005/ 009926 -79- O

OOH NO~-NNN NON_ j [0176] To a solution of
benzoi m dazol e- 5- car bal dehyde (pr ared as

é‘é’ggﬁgkgge ‘:’]2:4?1 W0037473) (420 ny, 2.62 mol) |FfIEF2005009926

trimethylsilyl cyanide (2 m(? 15.0 mmol) vvas added a

catal ytic amount of zinc iodi"de. The reaction m xture

[mgzéltb?gt eﬁ%%%%acudn‘?"ﬁﬂ%%tﬂ‘&ﬁf’& Y ghi esi due

hyirexynheaylgiveing (AN g 0B romodfin dmw,W—dlmazthylﬂIrtmarmdie waé added

sg?gpmﬁﬂrgﬁﬁB Lg%%%;b Sgl%ﬂeﬁlglohglgﬁp F %IH] éﬁ%ﬁlj nr%r%% ) under an

atreQRPELER Of itregrn. cBremixturetvess stincerfor 48 minuted laeo Peﬂh@ﬂ%t room

e R R 18 e o R ESHPIeR R Bl 100

chigrogtiviiryrelitiioe hydidobloride 7 85imgndt. 6 aimel) bndbetﬂassmdﬁbdlde (310

i RS i ek 57 b 998

folfeyved Ry FQIﬁbVﬁi of &, Midjmeth@ifaramity iravalud. - Tresr ﬂesiduéWhich

N e A Y

m Xt ur
aQ%‘ﬁ}@@ldamﬁ EsedThesubeeqimtt remnondnmthomtqrmmedtmrl he

5?@50 s, 3@&55“’?2@ @gﬁ%gﬁ{%&i&%ﬂ this

sol uti on was added (S) 2- (2-am no- 3-
phenyl propi nyl am no-t hi azol e- 4-carboxylic acid nethyl

ester (prepared as described in exanple 3) (800 ny,

[oﬂma-«%pﬂ[ maﬂ[zt-@eméﬁﬁﬁy'p? Sdiaém%@af%% Jﬁ&d @mﬁaz%hdm A-yl}-3-

h I am nopr opyl)

P’Wbﬂ! RJEH'PBV?H@TQ)%@Z Qar@@xyiqu methyl sdéed and t he
reacti on m xture gas allowed to sl oWy warmto ambient
tenperature 2 d then scolrﬁed for 8 h . The
reaction mxture t ween et hyl
acetate and wat er thﬁ ayer was dried
over sodi um sul fat®, gfiljter d an concentrat ed.
Purification of the rdue Dby chromat ography over

~silica gel gradien uted between 0 and 50% v/ net hyl
acetate in dichl oronet hane and

[0174] Prepared as described in example 3 except that fert-butoxycarbonylamino-[4-
(3-methoxy-propoxy)-phenyil-acetic acid was used in place of fert-
butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7. (R)-tert-
Butoxycarbonylamino~{4—(3—methoxy-pfopoxy)—phenyl]-acetic acid was prepared in a
manner similar to that described for the preparation of fert-butoxycarbonylamino-[4-
(2-pymolidin-1-yl-ethoxy)-phenyl}-acetic acid in example 4 (0} except that 1-bromo-3-
methoxy-propane was used in place of chioroethylpyrrolidine hydrochloride.

HRMS: Obs. Mass, 553.1754. Calcd. Mass, 553.1752 (M+H).

[0175]2-{(S)-2-{4-(1-Methyl-1H-benzoimidazol-5-y})-2,5-dioxo-imidazolidin-1 ~yll-3-
phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester
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then gradi ent eluted between 0 to 4% net hanol in
di chl oronet hane. Precipitation of 25 the isol ated
pr oduct from a tetrahydrofuran solution with an excess

“szo?g af f or ded :
; [2 tert-but oxycar bonyl am no- 2- ( 1- rretcqumlpmfﬂ!mg%%
nzoi m dazol - 5-yl) -

acetyl am no] - 3- phenyl - propl onyI am no} -t hiazol e- 4-carbo
xylic acid nmethyl oester as an am)rphous white solid

(510 ng, 33% Oos 0 593 2167. Cal cd. Mass,
593. 2177 (I\/H-I—I) V\D 6/ 29 2005/ 009926 -80
[0177J(2)

2-{(9) - 2[2tent B§to ca bo | am ﬁx,‘t(l net hyl -

H benzoi m dazol -

yl')-acetyl am no] - 3 p - propi onyl am no} -t hi azol e-4-c¢c
arboxylic acid methyl ester (185 ng, 0.193 mmol) was
di ssolved at 0 Cin a 30%v/v solution of

[017¢}Tiora s@luiineet 1-methddifibenzoimidareednearhaldehyd® (nrepared as
{ t
cesofBL b A0S SRSFRD L Py YRR s

mOWMs@kbdummtaiytt&amogmv\afszlmml@dld@o dihegreggtion mnﬁwe was stirred

at aﬁ%@{t%hﬁé%%r@% Eﬁﬁ?ﬁdgéﬁdeﬂﬂaféh L?ﬂlel' Jadfh (‘z)éﬁﬁ the resulting

ate unt hére was no further ev tion o
residuadissnlved ixa d&l sotlion efzaninonia indmetiaro! (4G mlh @A mmol) ina

sea!e%atpbét RO G DR! Yag 'Plegn{e;t;ﬂ%m 8%&1@5‘@5@“{9 11 Eo1d® dhiient

['ayer or ou extrac
tempdradlhﬂecarmlrrmnhanmamdmridenmquuud ubhssrasiduedvaz digaolued BN

aqueopst*. hgc?mS{.lgﬁé‘ 'a& £h6 345 ifs sb#ﬂgq&@yTﬁt?ﬁﬂﬁB d \%s Qfirred at 110

VI O |at|on on silica
°C foc Bhowe thgn a:ph}yedmrait @sceniatad ninder \eaduuuotoe@‘fceﬂta solid residue.

This !36\% \ﬁgé 8 smécf I?l ﬁti\?afn?&ﬂg%ﬂmaﬁ% Q‘@S rrl;;ll—gﬁl f@{fg{/lgﬁ%e (4 mL,

a ers drietd over so
28.7 fnnhcbl)eamrﬂdafnd-bdyﬂrthtm!bomtedﬁwr g, .23 mioed) wese dildadoandeide

e e L e
remowed, the sexsdier wesl washed edthretitar, driedhandthen dissaifed in

o HERIER 20 Py TR sl i s an (10
phenylpmplmydnmnm;&hlazelew&sa;b@ucyliciamﬂ]mﬂnmam (prepalrwll aci described
o o2 3 AR RAE B8 90, 1.
D:meﬂwldahepuopyl)wnemhleamoglamma repdrmdrbcmc&(ﬁﬂﬂdg@,& 61 mmol) was
addea Fhd ﬁ% q?:tlgl& p\ﬁ%{gi@o ?g\éh ‘1‘ arﬁ% @anﬁbfen?%nﬁ:%rature '

| ni ng
and thén ehreesi:imﬂ&hwrm aTbee rewh:itmﬂn rrml:tsmﬂvasi thn mﬁtlmd bEtween

et SEFRLTs DL BT BT et s e
filterepiarid cordentogted h Famificatipregftiye meidueshy cim'an@dlgrgpbwowtsmca
ool ol SLBRLURERSR A Rl pEPLARAIG | Richiremethaps ar

then §radiant eliitethbetwess tthian®% methanol in dlchIoromethane Precipitation of
the isoléted product from a tetrahydrofuran solution with an excess of hexanes
afforded 2-{(S)-2-[2-tert-butoxycarbonylamino-2-(1-methyl-1H-benzoimidazol-5-yi}-
acetylamino]-3-phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester as an
amorphous white solid (510 mg, 33%).

HRMS: Obs. Mass, 593.2167. Calcd. Mass, 593.2177. {M+H)
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30

25 solution with an exess of hexanes to afford
2-{(S)-2-[4-(1-methyl -1 H benzoi m dazol -
5-yl)-2,5-di oxo-i m dazolidi n-1-yl]-3-phenyl - propi onyl a

MydShgsioldsgz Ol e- 4-carboxylic acid nethyl est n
of f-white solid (60 ng, 60%. HRMB: Qbs. Nasg‘{m?&s”‘?“s’“"”zﬁ

519. 1442. Cal cd. Mass, 519. 1445 (M+H). 30
[0178] 2-[(S)-2-(4-Benzo[ 1, 3] di oxol -5-yl -2, 5-dioxo-imd

azolidin-l-yl)-3-(2-
trifluoronethyl-phenyl)-propionyl am no]-thiazol e-4-car

| ' | .ester WO 2006/ 029862
B @00 05/ B B DV esrbpnylaming 241 sty hzenzgimidazol 5
yf935S?W?W?@]:fgl???l-ﬁﬂ)p&ﬁ]yﬂzﬁﬁiﬁé}-ﬁ%&olém-%é%H%Wc i@ KA ester
(g8 EAPE i Lives ds30ad a0 16 doRcH9% K solsen o frifyerspicetc
acidircdiabliotbrnéthants €10 mD, $8.8¢8n8H. The reaction mixiure was slowly
S) - 2-t ent - but oxé}/car bony| am no- 3- phenyl - pr opi oni'c acid
w%w)l%cf E’HOQ“HEH‘PQ" ture and stirred for approximately 3.5 hours. The reaction

mbenz eyt tBeal conlal tO0 YC-dref et/ B tHROMEIRIN FLoRE 84diGm

tent -

big%bga%@ifﬁ@tﬁ%%ﬁ?%g & e @uplotion REeabRy diskrisiey Theaseetion

mixtird wai théeparlitioned between dichloromethane and water and the water
-tert-butoxycarbonyl am no-aceti c

g 3@‘%&@% %%&%é&lﬁ@ il difierempdiany nibaa pprcichs calidbe detected
et o SOOI RSl o v
!a}fqg chrappa ogjgxg_P\y 9&2@5‘5 copfainfgapiluqrgseeamt incé@;qr wWiigh gbsymbéd at
25%% T([;:B %8@5@%%%8 }e{y@lré &%%ﬁéd SvwrsBlihT QERY 'akerdd and
coppenies-o Fﬁﬂ'dmﬂiﬁgﬂlﬂ%ifﬁﬁyﬁmfﬁwaﬂ (riSemb), diizppeepylethyl
ankin (18001301 6D ARddYAdRIM A1d thd r@stily sStidNvAS frartSred via
cannuia to a solution of diphosgene (20 yL, 0.18 mmol) in tetrahydrofuran (=10 mi)
at 0 °C. After stirring for 10 minutes the reaction mixture was partitioned between
ethyl acetate and water, the water layer separated and extracted with ethyl acetate
until no products could be detected in the organic extract as judged by absorption of
uliraviolet radiation on silica gel thin layer chromatography plates containing a
fluorescent indicator which absorbed at 254 nm. The combined orgaﬁic extracts
were dried over sodium suifate, filtered and concentrated. The residue was purified
by chromatography over silica gel gradient eluted between 0 and 5% w4 methanol in
dichloromethane and the isolated product precipitated from a dichioromethane
solution with an exess of hexanes to afford 2-{(S)-2-[4-(1-methyl-1H-benzoimidazol-
5-yl)-2,5-dioxo-imidazolidin-1 ~yi]-3-phenyl-propionylamino}-thiazole-4-carboxylic acid

methyl ester as an off-white solid (60 mg, 60%).
HRMS: Obs. Mass, 519.1442. Calcd. Mass, 519.1445 (M-+H).

[0178}2-[(S)-2-(4-Benzo[1 ,3]dioxol-5-yl-2, 5-dioxo-imidazolidin-1-yl)-3-(2-
triﬂuoromethyl—phenyl)-propionylamino]-thiazole-4—carboxylic acid methyl ester



CF3 15 [0181] Prepared as described in exanple 3
except that (S)-2-tent-
but oxycar bonyl am no- 3- (2-trifl uoronet hyl - phenyl) - pr opi
[ &, was used in place of
w(@%)zb‘ogﬁ%‘dg?zt but oxycar bonyl ani no- 3- phenyl - pr oph O 0pY26
in step 3.and tert- _81-
but oxycar bonyl am no- (4- net hyl sul f anyl - phenyl ) -acetic

acid was used im pl @ce of tent-

but oxycar bonyl am (3- fluoﬁgéﬂ-nethoxy phenyl ) -acetic
acid in step 7. teny 7
But oxycar bonyl am no g *pRenyl ) - aceti c
acid was prepared as be in exanple 3, steps 5
and 6, except that 4- sul fanyl - benzal dehyde was
used in place of 3-flu t hoxy- benzal dehyde.
[0182] HRMS: Obs. Mass, 579.0975. Calcd. Mass, 579.0978
(M:tH) WD 2006/ 029862 PCT/ EP2005/ 009926 - 82 [0183]

[01Z9]RrEparzd[at-debchibschmnacudie B)xcaitana (5)-2.@ruli oxo-i ni da’

butb ey Bt 312 Siivarpmetivbhem eiapiosic. 2¢i wesiused e alacs of
(S)Wbmomawomhﬁﬂw-@%ﬂﬁh --Sroplofic@eidNn Stbp 3 apN N O O

s bengb Y03 o Brisiprethomulapiop memin 306 wesaisesdn pincasf fort

butmkyodrtmanhllarrﬁno—(?:-ﬂuoro—4-metho hen}/l)-gfgtl'o‘f %%'?, A o] - t hi az

nmet h enyl
Berfo, ild@p{-)%xueﬂguﬁema IHAINEGERIC 9a8 Weg prepaisdiatol )
destribet! mEdxamprEes aass 6 Kadm, ekcé’tﬁ%hé%@d@ﬂ"neelylenedlmg
benﬁﬁ@ oc([ﬁ)‘gerbe [o] acig 75% purity)
FhY hilaceeh 3 ﬂwwﬁmeﬂmwhmaalé e,
10 HRMSabh Mask] F¥U1B0NSaRa! Maks FYEH dopt et hyl
: acetate and saturated aqueous sodi um' carbonate. The
organic layer was dried over sodiumsulfate, filtered,
concentrated io and the residue was purified by
chromat ogr aphy over silica gel eluted wth acetone.

[0130] a-[(saa-w(admmsu:fahylmsnﬂm;_s-momtmﬂafmmaqﬁjmma
inor e r o NIRENT #hogaiS prigkmyie ssidmetyl esipa

zolidin-1-yl]-3 (20

trifluoronethyl nyl) - r@;&‘uﬂ]yl am no] -t hi azol e- 4-car
boxylic acid rrethyl/ Q)'s\te asl a ' phous white solid
(50 ny, 52%. N 8

0

CF,

15 [01 81] Prepared as described in example 3 except that (8)-2-tert-
butoxycarbonylamino-3—(2—triﬂuoromethy]~phenyl)—propionic acid was used in place of
(S)-2—tert-butoxycarbony[amino—3—pheny!—propionic acid in step 3 and fert-
butoxycarbonylamino-(4-methylsulfanyl-phenyl)-acetic acid was used in place of fert-
_butoxycarbonylamino-(&ﬂuoro~4-methoxy—pheny!)—acetic acidinstep 7. fert

20 Butoxycarbonylamino-{4-methylsulfanyl-phenyl)-acetic acid was prepared as
described in example 3, steps 5 and 6, except that 4-methylsulfanyl-benzaldehyde
was used in place of 3-fluoro-4-methoxy-benzaldehyde.

[0182]HRMS: Obs. Mass, 579.0975. Calcd. Mass, 579.0978 (M+H)
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Is HRVS: Obs. Mass, 595.0930. Cal cd. Mass, 595.0928

(MtH)  [0185] 2-[(S)-2-(2, 5-Di

0x0- 4-t hi ophen-2-yl -i m dazol i di n-1-yl) - 3- phenyl -
pWOL@sar noj -t hi azol e-4-carboxylic aci d megdyykr2005/009926
ester 0 OOH 20 [0186] Prepared as described in

exanpl e 3 except that tert-bdt-oxycarbonyl am no-

| -acetic acid was used in place of tert
[H}izg23@?%5’%%@@1’1@@%‘3%&(@@3@%2 5-dioxo- gmdazohdm 1-yl}-3-(2-
tiifRioRshi¥thphsHud X
T B R eioh el b 9B afpouiie gpid oty pster
was prepared as descsli bed in exg}errpl e 3, steps 5 and 6,

except that thi 0|6)ne e-2- cgr hyde was used in
pl ace of 3 fl uoro-4- R’hox-b )

2006/ 029862 PCT/ EP2005+06 Mass,
471.0788. Cal cd. Mass, .7920( M+H) .
[0187]2-[(9S)- 2[4(23 ydr o- benzo[ 1, 4] di oxi n-6-yl) -

2, 5-di oxo-i m dazol i di n- Mg MNer3-
(1Hi ndol - 3-yl ) - propi onyl am n?)] t hi azoI e- 4-car boxylic

ac:ldrreth ester O OONHO \W" ONSNOO FIN
[048, "Iicgg]spi.mon of 2-[(S)-2-{4- (4—methylsuifanyl—phenyl)-2 5-droxo~|mtdazolldzn 1-

e T e
E(t Srftig, @1@mmﬂbln) digllgrotetsane/€d i) wab addied B-eRlcheEbenzoic

- adid @75%)@”@ Héjfngf %%me%zt é §3 d‘ﬂ{% gﬁijog 'thgyr’ugg 0 reaction

mp@u;rg VA, pa_[tltgmadrhﬂtwemethammmeﬁmd samraﬁacthueauﬂsﬁduu;l‘ne
caMBSnath, 1rI'Fag g; I%Xe?ﬁéé dﬁ%%a N ﬁ%garrg tlga?%,rfgé t | o Shirated

bet ween ane
angHibe desidee wae lpugﬁ@hl bvmlsnwmms;raphy overesilied @héluted w:th acetone.

TfifeoiQSEgidr Akeda \Igg pﬁﬁditg%]adfr(\%/}ﬁ {mﬁ duu taﬁ'lt %)f di g g Lé/)?adnes to
aftortéEtt(a“d-&%ﬂ-sznemnaeurﬁmsdmbaymzﬁam.bmmazatuiduesiyqrs -(2-

" trifl®#8m !~é é ?I%ga @Dﬁﬁlgggla A carBXxch acu:fNa eﬁxyl ester as an

irradia
amorphous white sohd (50 myg, 52%).

HRMS: Obs. Mass, 595.0930. Calcd. Mass, 595.0928 (M+H)

[0185]2-{(S)-2~(2,5-Dioxo-4-thiophen-2-y-imidazolidin-1 -yl)-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester

\ 0
OJ% he
N 9 YN s
/
s»\N NN

¢

[0186]Prepared as described in example 3 except that tert-butoxycarbonylamino-
thiophen-2-yl-acetic acid was used in place of feri-butoxycarbonylamino-(3-fluoro-4-
methoxy-phenyl)-acetic acid in step 7. teri-Butoxycarbonylamino-thiophen-2-yl-
acetic acid was prepared as described in example 3, steps 5 and 8, except that
thiophene-2-carbaldehyde was used in place of 3-fluoro-4-methoxy-benzaldehyde.
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is 120 Cfor 10 mnutes After cooling to room
tenperature, the solvents were evaporated. The crude
product was purified by chromatography over silica gel
| uted between 0 and 50% et hyl acetate in

‘ﬁgégdgg}g%ﬁﬁhe i sol ated material was further PeFFRPEYo9926
by precipitation froma di %QI or onet hane with excess
hexanes to afford

HRR: (Obs Anadilarh 0rB8D Chol]. WRISSCAVEBFELMLAYT o) - 2- (4- e
t hoxycar bonyl -t hi azol ’
2-yl car banoyl ) -et hyl ] -i ndol e-1-carboxylic acid
tert-butyl ester as a white solid (750 ng, 84%.
HRVS: Qbs. Mass, 667.2223. Cal cd. Mass, 667.2221 (M+H)

[01BPILBREFD-[4(3, Blmhyd}&béfnzo 1 4]d|oxm~6—yl)-2 5—d|0x0-imi azg lidi 1%]—3-
(1[_@{%_8%(_ Ii §9H- f Ilauor e met hoxycar bonyl am n
YRR ’E"HP %91@&?%%%9’ né?:ththst@rndm e- |

-carboxylic acid tept-butyl ester (667 ng, 1.00 mmol )

i n di chi or onet hage{was added p |Nper ne (1 n., 10.1 WO
2006/ 029862 PCT/ EP29Q0OK/ O 926 . The
solution was stirr é‘l\ npe for 3 hours,

;
after which, the voBatlﬂes vver@ re d in vacuo. The
oi ly residue was dissol ved_di chl oromet hane (10 m -)
and excess hexanes were to give a precipitate,
the solvents were reno acuo, and the

preci pitation procedure was eated twice. The s
resulting solid was triturated with hexanes then

188(h" o Calndier wePiiosemgranpinaxsrarbopiomwetuil
mddleH adaitydytic a6l 6rt-biityt 85BPXAI0 fig 2L B frﬂrﬁél? wRd s oRBhh

2-am no-

Q%Ed cold solution o
dicnjofS el pgy 28 ikan VO REAI0T hb. B8 yoa WokyAdRs! thpirixturiwas
cooleti¢o 1+HT BAk ¥ arﬁ;r@(ﬂu‘értﬂér(i?d’l‘a‘lgi’ll 99%82 Xéa%ﬁfdd& Theo?4

in dich met hane
reac{ilgn gzsﬁtpﬁwﬁa% s’an&e for 2 hours at =10 °C and then partitioned between

dlchmﬁ@{h&né]aﬁd eitér, 6rRe 6@56%"@%%@&%@% dUe'F‘%B?iwaglﬂfa?é) ny

prepared

_ §)11 acet | acid :
fi Iterg@ aaa © 9%@&; 'gl;t%,:&ﬁuglegl(\ﬁgs m@@atetmtss@qu in p-dioxane (=4

mL)eThy resigthgn M(Eﬁ‘@ w&ﬁ%é’rﬁ%tﬂl&o‘i’é 3G rBbxymethy! ester
hyde) foll owed

I b
(320%“ 5 e &fﬂ%ﬂ?f&%?qi by ml'élpwsw@ Hrastitiamindesealed vessel at
120 F@@diroﬂhlnmdtéiae AftbPBodhg 18 r6&A t&ﬁgéﬁature Tie doRid ﬂ?re

tirred at roomtenperature overnig

e"aﬁﬂf%(tﬁae Fngiceuse Rroghietas piifiedhyechramategrgphyrever kdioa gel
gradisng Bﬁltbcﬁiﬁétuﬁéﬁ '0%&&50’%%}@ a@Ma%%%%neQ YehQ %?Jlgé%éél fhaterial

M &r[ur at ed a ueous sodi um bi car
was firihel pHTiies oy RrepIPi §BQﬂ fiamsa dichiororagibane M@férﬂxlcass;liexames to
afford 3QYS)-2- (Mﬂn@:@n@?I;ﬁ@ﬁoﬂééfﬁc{nzgngﬂo)-ﬁgd-ﬂi%ﬁgcgFb%y thiazol-

er e el gradient elu et'we
2—ylc§%ﬁwoyg£p§} %I dole-1-carboxylic acid tert-butyl ester as a white solid (750

mg, 84%).

HRMS: Obs. Mass, 667.2223. Calcd. Mass, 667.2221 (M+H)

[0189] To a solution of 3-(8)-2-(9H-fluoren-9-yimethoxycarbonylamino)-2-(4-
methoxycarbonyl~thiazoI—2—ylcarbamoyl)-ethyi]—indo{e—‘I—carboxylic acid fert-butyl
ester (667 mg, 1.00 mmol) in dichloromethane was added piperidine (1 mL, 10.1
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i n di chl or onet hane. ,
2-1(S)-2-[2-(2, 3-Di hydro-benzo[ 1, 4] di oxi n-6-yi)-2-(9H
fluoren-9 20
yMnEmmmnymarbonylanino)-acetylanino]-2-(4-netp@gy
nyl -t hi azol - 2- yl car banoyl ) -et hyl ]-i ndol e- 1-car J%@Fﬂ%m%
acid tert-butyl ester was olggai ned as an off- white .
solid (228 ng, 48% . HRMS: (bs. Mass, 858.2801. Cal cd.
mmeds | Treseluigoavasitined @25ooRe0bEmtaresot Jihoars, afker which, the
~ =25 I - di hydrg- benzo 41.di oxi n; 6-y].).-2- (9
Ve e e B PR U7 R Al didniGrotiethane
(10nal) and excess hesanes vimwa wddetitagive adrecipitate, the solvents were
- [ 1-1.ndole-]-carboxylic aci .
rellcFR0 7 PRl 6 e AN oS QAR e EpSfied twice. The
reguitng eplishwas triterate@iovitt hyxaves theldifitbred pad dded & §REOGEL,

TRl & o TS bl Mo LTk 2§l han ety
1-carovdie dcit oo-huiyg ester T420 mgcsl 04U, Wem abils sellitietlof 3-{2-amino-2-

- n XGEeSsS xgnes re .
RGBT Aok 2 b By R pdHis A SR Brig e buty
esier (42 g, 8rfd4trhmol) i dichiproratihane ZOME) wae added (2 BafRI0-
beﬁ%ﬂ)lg ;?4\;% i&iﬁﬁﬁ%ﬁé&#@%p—%}qé—'ﬁn%%xgt/éatrggn%a%jing)‘f]—talgeticl:q g(?;(lg ?55’2 mg,
0.654 @njol)- (prapacedag esbribiet yis eratpleZih)lexiki bt 846- y1 )

A Tt AT R T e

1-Bafimethyltaminoprop Bebthdedrbbulinidedstaichiofide 425 fgy, 0.652 mmol).

THEReRotERh R bR sbired 6P RO Sl B v S iabpistea i
diczl;lwrgm:emanef(m hrd) tahd}tlmmdial@%a?slngehﬁaﬂy wi’éhSD.ZM athueo_us

, r am ne (0. . 0. i.n
o R 300 AT A R A bt 8% e SR g e
sodiem syletcareticdnceatidicddn vacualsTies rdskiie whid périfid iyt h

o355 573 ) o SATEY Bk GO

in dichiardouethane. WHSRL-[24R|3Bihath-benofh 410iin-6.90 L. 24DH-fluoren-9-

yln%%érﬁégrbtog gmﬁ}}ao’s,tg%é%la‘“r’%ﬁmf-b'-(ﬁ_?ﬁ&ﬂo?y@grb%%gﬁt%%z% hed to

ylc@r@_smom){eulqgg]gpaeldnhﬁngy?rfm ferdhudyi@starviasydbtaiRed od Ia@off-
- | _0 - - - -

Whﬁ%%ﬁ'&ﬂ%gﬂ%ﬁ@lét hi azol - 2-yl car bamoyl ) - et hyl ] -i ndol e- |

HRMSir ObsyMass, 868 280¢r Cdisd. Wiagsp858.26804 (M8HU, 69%) .
HRVS: Obs. Mass, 662.1912. Calcd. Mass, 662.1915 (M+H)

[0191] To a cold sol ution of

3-[(S)-2-[4-(2, 3-Di hydro- benzo[ 1, 4] di oxi n-6-yi) -2, 5-di

0X0-
[01901 T2 selutiomofi2-{(8)-252¢(2. Irdihpdsoylamnzbinitiokini- Grghy2-@Hluren-9-

Imk rbe | loBnfithzol-2-

A oo oo
vicaibampy)-e {tindale-(14@rbeRylic acid tert-butyl ester (147 mg, 0.171 mmol) in
dichloromethane (20 mL) was added piperidine (500 yL, 5.0 mmol). The solution
was stirred at room temperature for 2 hours, then the volatiles were removed in
vacuo, The residue was dissolved dichloromethane (10 mL) and excess hexanes
were added to form a precipitate. The solvents were removed in vacuo and the

precipitation procedure was repeated fwice. The resulting solid was titurated with

hexanes to give the intermediate 3-[2-[2-amino-2~(2,3-dihydro-benzo[1,4]dioxin-6-yl)-

: acetylamino]-2—(4-methoxycarbonyl—thiazoI-2-yloxycarbonyl)—ethyl]-indole—1-
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was added trifluoroacetic acid (2 nmL, 26.0 nmol ). The
reaction mxture was stirred at roomtenperature for
1 hour. The volatiles were renoved in vacuo and the

we SdghRsias di ssolved in ethyl acetate (1005@1‘)131)2005/009926
washed once with cold saturated aqueous sodium

bi carbonate, water, brine_gnd dried over sodium
sul fate. The 20 sol vent was renoved and the residue

carbaxylipacit féredulyy estbr. on@bﬁgée-;\ﬂhmﬂ sohgtronsd;fldimSg@ﬁé (0.021 pL,
01 B el a0 2000084 oo S Sk e
inte&nédiai_(e&yrﬁhdialﬂl)dtﬂiigo;h@ﬁﬂ@_{hlﬂa%iﬂé Q120 fit Y0584 nfmel fco- i m
di azol i di n?ﬁ)ﬁlai%sﬁ i ndol-3-yl%ﬂ-_ .
*G'ﬁ?fsmemﬂnea( )T 10 griputes c IRgARFAtIOR Was GHeRehag by adding
crustteiddce, (dAdtedWvitPSHYI. addRE:(7501.) alB wfashed Aids §fith CaICHueous
Mass,, 562 1391 %MH) 25 [0192] ' ) )
hvd'?ﬁ? 2514, 3aU5atod Bopeoks sRdlwR RigRIb ARl o¥IE Bripeyand dsied
ovet SudiunButia’o ITH MindurkMasHiltered and concentrated to dryness to give 3-
henyl - propi onyl am no} -t hi azaol e- 4-car boxylic acid
(S a3y dio-ksnzol  Aidioxi- 6t 2 5-dioxp ARG yil-2-(4-
metRORRAMLIGHBICTL FRAPOANONRERR-inde-t LExy s 86884 bas)
described in exanple 3 ekxcepf "that
estqré?if D P8%)car bonyl ami no-
HRNI8: DHsl Ma4s! See970[ dareli duaxelee2- 11b-(RAfh| ¢ acid was
used in place of tert- :
but oxycar bonyl am no- ( 3-f | uor o- 4- met hoxy-.phenyl ) -acetic
acid in step 7. tert- i
But oxycar bonyl ami no- (2, 2-di fl uoro-benzo[ 1, 3] di oxol -5-y

[01 93:11[Ta<a&dl¢s@luii? MHS[(SD-QF[?J(?Q-?EW&OQ@%[WldXﬁ]«ﬁ—JSlBlHJdi, -dioxo-
. SL eps exc a .
midg 2o R o et B RS PeokzKsabamy e tikindelet- n
car bymb(wnmcuddf ga?falgditymsﬁe I|4(-7 g&h@,cxx yid Smﬁﬂ(ﬂj gg‘;iﬁﬁﬁaofgﬁwﬁhe (I!Smi_),

S . . . . .. . :
was SRRy Greelic a6 (it oty BHEAY | T0 cactiors Rt as Sied

at rabmntehnpdratude foredrhdur. Mhe volatiles were removed in vacuo and the

_resicglgqo \&%&9 g%@%\r}”ﬁﬂ?@kﬁ' %Ze?%%(ﬁ %? %rLS),OV\).'( slhieg o%%g %nt%e éo?é( Isa’[u rated

aqueous sodium bicarbonate, water, brine and dried over sodium sulfate. The
solvent was removed and the residue was purified by chromatographed over silica
gel gradient eluted between 50% and 75% ethyl acetate in hexanes to afford 2-{(S)-
2-J4-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yi}-3+(1H-indol-3-yl)-
propionylamino]-thiazole-4-carboxylic acid methyl ester (37 mg, 55%).

HRMS: Obs. Mass, 562.1389. Calcd. Mass, 562.1391 (M+H)

[0192]2-{(S)-2-[4-(2,2-Difluoro-benzo[1,3]dioxol-5-yi}-2,5-dioxo-imidazolidin-1-y{}-3-
phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester

\0 2 o H o f
Re P tors
s)\N N
0
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O O [0195] Prepared as described in exanple 3 except

t hat tent-butoxycarbonyl am no-
(3, 5-di net hoxy- phenyl )-acetic acid was used in place

oWwat @ee2imet oxycar bonyl am no- ( 3- CT/E
fl uor o- 4- nmet hoxy- phenyl )-acetic acid in step ]% F2005/009926
tert - But oxycar bonyl am no- (3,85-15

di met hoxy- phenyl ) -acetic acid was prepared as
[enssd Pﬁﬁétﬁ(&ﬁ dewcribed d6¢onple Biexcapithaf fert-butoxycarbonylamino-

TR de (.3. 2. I d

(e o b A PR T Sl g0y el Phigsloditteu
bytexygabonylamipar(8-firiore4incethaba/-phefiyl)-avetic titidrin Stept T &ri-

i ] t hj 0, m_nut es,
SRy S e OB SRR AL 200 B S5 s prepared
ag ﬁ!ﬁ@ﬁﬂbgd imexarmplerfo steps® and 6,Céx35|i)1rtbiai) S,gil(h E]ubﬂﬁx@éthﬂgnedioxy)—

r a sea tube a ated at

e deGaEGae BT R85 fufrei Radheyaralenie: o
HBMBie9bs. Mags, 6HE.0946i Qaicdiiasty B48.69874 th | N hydrogen
chloride solution in ether. The precipitate was

filtered, dried and coll ected. The orange solid was
di ssolved into an 6 N aqueous hydrochloric acid (50

. e 25 reaction m xture was heated at 110 C for 5
foﬂj‘o'%l%{wh%ﬁ‘*-&ﬁt@meﬂmwwheaylﬁe;ﬁadigxo-imiﬁneoiuimd@:]-3-pheny|-

propidrgamirl isigzaald cdtboxylic aci
am no-(Br%J-tdi met hoxy-0 éﬁ?ﬂd-né%tgyll %St%'bi d was obtai ned

as a tan solid whixh s used_in_ the next step w thout
further purificati &\ (5.5 (9,0 5 P2006/ 029862
PCT/ EP2005/ 009926 -8 Bih Y = '

am no- (3, 5-di met hoxy- p§ acefi c \acgd hydrochl ori de
salt (1.5 g, 6.05 nmol) p- di Oxane (L0 m-) at 0 C
was added a sol ution of i um hydroxide (0.58 g,

14.5 mol) in yater (10 i&y. To the resulting solution
I -tert-butyl di carbonate (1.6 g, 7.26 i
IAEIPRIEE 8 Hesoriot g Sigmbled xren Gl arhbuGrygrsbonylamino-
(3,5€@meihony-mhenygb3m{mﬁb écfd waﬁ ueed irt @ﬂ@@bﬁiefﬁtﬁjt@fyéahﬁfrﬁﬂérﬂno—(&
i n,a i opal .1.hour m xture was .
uiok LMo BERAS Rl o inrieR 2 oA Ruasioartork araino 35-
dinmtmmmnybmcétidhbmmm@ﬁaﬁéa dyyaisenbb@blovaci d. The
m xture was extracted wth ethyl acetate (3 x). The
organi c | ayers were conbi ned, dried over sodi-um

sulfate and i o concentrated to give

t ent - but oxycar bonyl am no- ( 3, 5- di net hoxy- phenyl ) -acetic
01§§i§d as a yellow gum (1.6 g, 85%. HRWVS: (bs. Mass,
[ 012 §pxiuigeichS-dimsthoxprmzaldebydaf3-H9 o[ 22.28hmol) and
trinithyisit RranfiteBenz g[ 32 o3l “add¥d zreatalftic

i ox}gs-_ﬁ%{m@gg‘z gﬁ?&?ﬁ[ 2.2 ﬂgﬁg@%lag{déh g_zliﬁ?glgtlc amount zinc jodide.
The reaction mixture was stirred at room temperature for 20 minutes, followed by the
addition of a 7 N solution of ammenia in methanol (50 mL, 0.35 mol). The reaction
mixture was transferred to a sealed tube and heated at 80 °C for 4 hours. The
mixture was concentrated to dryness, and the residue was treated with 1 N hydrogen
chloride solution in ether. The precipitate was filtered, dried and collected. The
orange solid was dissolved into an 6 N aqueous hydrochloric acid (50 mL). The
reaction mixture was heated at 110 °C for 5 hours then concentrated to dryness.
The crude hydrochloride salt of amino-(3,5-dimethoxy-phenyl)-acetic acid was
obtained as a tan solid which was used in the next step without further purification

(5.5 g, 100%).
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15 propi onyl am no] -t hi azol e- 4-carboxylic acid nethyl
ester o OON OS NNO HODI [0199] Prepared as
described in exanple 3 except that (S)-2-tert-
bonyl am no- 3- pyri di n- 3-yl - propi oni ¢c_aci d was

Vﬁgiedg&?%&gl ace of (S)-2-tert- PCT/EP2005/009926
but oxycar bonyl am no- 3- phe_ny_- propionic acid in step 3
and benzo[ 1, 3] di oxol -5-yl 20

tert-but oxycarbonyl am no-acetic acid was used in place
of tent-butoxycarbonyl am no-

(3-fluoro-4-net hoxy-phenyl)-acetic acid in step 7.
Benzo[ 1, 3] di oxol -5-yl -tert- but oxycarbonyl am no-acetic

to19788 8 ¥8LaBh B Al RS HiRehng onelnER Rl nydghlerdmsat

(1.5 gs8@5immpl) dre p-didxaBief(R0 0nil0-at 4 Wevhe wild&ba zaludieh i Sodigh

b0 555, AR oA RS o Rl A bpoes s

di-teﬁ-mylgiaaiae?am%] (1 aesg;,dw.as ehmbE.y Aftds Siirfihg %00 POIf6lE3® hiiklitds he
. = 3= etr I O- ran- . -
reachd ol W PR TP resup and ek iy agdiional 1 hour.

~ The meitthyd was tericeDtrate@ t remidve oA Md aditife @b §H | Dethla

| e 3 except tha

coid 55@%%@%@?%9%%&@{3&; ggiklrn rﬁ{éargpxture was extracted with ethyl acetate
(3 %)3-THeadryathiy (@rpwerncdmibined PAeRI GRiréodRinfsite 4gd i n

concBifRo 3 o) iahiintvosrhenyiaming: 3,5 dmethasrharylscetic acid

. as a gelibvogomqil B glghiwexol - 5-yl -

r 1 - byt ox baonyl am no-acetic acid was used in place
HRMSE ' OB SRR, S5 danbo eSS, 5551495 (M), -
(3-fl uoro-4-nmet hoxy-phenyl)-acetic acid in step 7.
Benzo[ 1, 3] di oxol -5-yl -tert-
[0198] 2-[(S}-2-(4-Benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl)-3-pyrid in-3-yl-
propionylamino]-thiazole-4-carboxylic acid methyi ester
N0

0/

Sy

7N

SJ\N N\\\)—\Q\O
S

=

[0199] Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-3-pyridin-3-yl-propionic acid was used in place of (S)-2-tert-
butoxycarbonylamino-3-phenyl-propionic acid in step 3 and benzo[1 ,3]dioxol-5-yl-
tert-butoxycarbonylaminc-acetic acid was used in place of ferf-butoxycarbonylamino-
(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7. Benzo[1,3]dioxol-5-yl-tert-
butoxycarbonylamino-acetic acid was prepared as described in example 3, steps 5
and 6, except that 3,4-methylenedioxy-benzaldehyde was used in place of 3-fluoro-
4-methoxy-benzaldehyde.

HRMS: Obs. Mass, 510.1082. Calcd. Mass, 510.1078 (M+H).
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20

but oxycar bonyl am no-acetic acid was prepared as

described in exanple 3, steps 5 i0 and 6, except that

3, 4- met hyl enedi oxy- benzal dehyde was used in pl ace of

3wbhl2omropesst- met hoxy- benzal dehyde. HRVS: Obs. MNa$$pag0s/009926

517.1392. Calcd. Mass, 517.1388 (I\/H—|)

[0202] 2-[(S)-2-(4-Benzo[ 1, 3keli oxol -5-yl -2, 5-di oxo-imd

azolidin-1-yl)-3-(1-nmethyl-1 H 15 ’

[Oﬁﬁﬂlaafz?eﬂ‘@-ﬂsrwoﬁ‘l-,%]diopbb&yl—aﬁi-diog@mlndamhitlEhﬂ—ybé&-@@txaﬂﬂdfo-pyram

H

. . 7
+ 8 P oR BT Eleost-Sarontin ach sty B eéxang' P
except that (S)-2yt erct but oxycar bonyl am no- 3- (1

-met hyl - 1H i m dazél—~ yI) pl‘é)pl anl c acid was used in
place of (S)-2-tert

0
but oxycar bonyl am no- -,b\he I-z)/ «@ acid in step 3
and 20 H

benzo[ 1, 3] di oxol -5-yl -t
acid was used in placeO
but oxycar bonyl am no- ( 3-
acid in step 7.

[OE@I]Wéﬂarédl di X8ty ‘c‘?@d% g @[eb:gég&@bg ﬂ‘(\;ag g%ﬁﬂ%&&c?&%hk%mmo-

acid prepare
Gﬁ@@dr@nﬂepﬂ-ﬂm@mm‘: aeid wdsarsediin macmfzspzﬁmgsaz

oA RS B i o
ter-pyloxycarbomdapino-aveiie acsmaﬂllﬁﬁ iniiade ofetbutoxysarbpnylamino-
(34 ﬁygll%ot;?i g%tlﬂ?)g afszhcﬁm?@ I%\‘r%eﬂc él?ig rg_éfe@ 7 Bénzo[1,3]dioxol-5-yl-tert-
butaxyprbRaviawinotaselic agidwaphapprad as deswibedamexamplerd, skaps 5
an%%“, éﬁ%}%?ﬂgﬂﬂ#ﬁwﬂﬁh&m)&yﬂenzﬁ%ﬁ&dé w3s Wed 151355 BF Yetoro-

4-methoxy-benzaldehyde,
HRMS: Obs. Mass, 517.1392. Calcd. Mass, 517.1388 (M+H).

ut oRycar bOrr{/I am no-acetic
of jtert-
uor o- 4- net hoxy- phenyl ) -acetic

[0202] 2-[(S)-2-(4-Benzo[1,3}dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl)-3-(1-methyl-1H-
imidazol-4-yl)-propionylamino]-thiazole-4-carboxylic acid methyl ester

\ 0

0

o/

/3
sy
H

[0203] Prepared as described in example 3 except that (S)-2-fert-
butoxycarbonylamino-3-(1-methyl-1H-imidazol-4-yl)-propionic acid was used in place
of '(S)-2-tert~butoxycarbonylamino-3—phenyl-p‘ropionic acid in step 3 and
benzo[1,3]dioxol-5-yk-ferf-butoxycarbonylamino-acetic acid was used in place of tert-
butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7.
Benzo[1,3]dioxol-5-yl-fert-butoxycarbonylamino-acetic acid was prepared as

-~ described in example 3, steps 5 and 8, except that 3,4-methylenedioxy-
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IS N H [0205] Prepared as described in exanple 3
except that (S)-2-tent
but oxycar bonyl am no- 3- (4- net hanesul f onyl am no- phenyl ) -

wor opdiepsse aci d was used in to place of PCTIEP2005/009926
(S)-2-tent-but oxycarbonyl am no- 3- phenyl - propionic acid
in step 3 and tent- -89 -

but oxycar bonyl am no- ( 2, 3- di hydr o- benzof |, 4] di oxi n- 6-yl
bengaldelyte cvasaistdia placeead -fluorpianethoky-benzaldehyde.

HRASOPRUABRYEFDRRY. S0P idsd BHEIGad @R Pheny!) -2

t ent - But oxycar bonyl am no- (2, 3-di hydr o- benzo[ 1, 4] di oxi n
-6-yl)-acetic acid was prepared as described in
exanpl e 3, steps 5 and 6, except that 3,4 15

i
02081 2Y(6729410 918 tggrn%gfg}gﬁ& BSA) ?Rﬁﬁ@ﬁdgm@é%dm- yll-3-
(4-m@lh’;1!@3'(l|&Mﬁri1me-nh6nyl)-ampl@wllamln()hﬁmqlefé-uadn)xyluﬁadnd tnethyl
estepBss, 616.1172 (MrH) and 614.1016 (M H: [0206]
[(S) 2-(4-Benzo[1, 3] d ioxol-5-yl-2,5-d -
i oxo-1i mi dazol i dy n- o yl)-3-phenyl- 20

pr opi onyl am noj I azol e- ﬁ? boxyl [ aC| d met hyl
ester 0 OO/yH O AN |9 O[0207]
Prepared as descrl er\I pt that

benzo[ 1, 3] di.oxol - 20 29862
PCT/EP2005/009926 - A oxy@ar bonyl ani no-acefic acid
was used in pl aoeof t - but oxycar bonyl ani no- ( 3-

f 1 uor o- 4- met hoxy=pien -acetic acid in step 7.
Benzo[ 1, 3] di oxol - SP&I-tert- but oxycar bonyl ami no- acetic

acid was prepared as described in exanple 3, steps 5

-[OZOEIMeﬁare@)@‘sQMschb@d indextmifsik B)é)@@ﬁﬂh@ﬁ&)@f&ﬁ' dehyde was

use ace o fl uoro- met hoxy- benzal dehyde.
bufome%mw@mnwﬁs@ msts@nﬂ@fpnv@m'e&phﬁ/méieprwm% was used in
placé M’r@)-z teﬁmﬁemaﬁ;dwramabmﬂ;w&nyurpmwn.@éc.d %gt@pla%d Rort-
butoxycar;g)onylamlno—(z 3fd|hydro brt]anzo[1 rIPdu:)xm— -yl)-acetlé e?c:cﬁ) (N%g%rsgd in
place of fert-butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7.
fert-Butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yi)-acetic acid was
prepared as described in example 3, steps 5 and 6, except that 3,4~
ethylenedioxybenzaldehyde was used in place of 3-fluoro-4-methoxy-benzaldehyde.
LR-MS: Obs. Mass, 616.0 (positive ion) and 614.0 (negative ion). Calcd. Mass,

616.1172 (M+H) and 614.1016 (M-H).

[0206]2-[(S)-2-(4-Benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-
propionylaminol-thiazole-4-carboxylic acid methyl ester

0 H
O‘% o
N9 T
/S»\N NT(\-Q/?

o 0

[0207]Prepared as described in example 3 except that benzo[1 ,3ldioxol-5-yl-tert-
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[ 0208]

2-{(S)-2-[4-(2-Fl uoro-4-nmet hoxy- phenyl ) -2, 5-di oxo-imd

azol idin-1-yl]-4-nmethyl -

pwt momgbgami no) -t hi azol e- 4-carboxylic acid e ?.y

ester \ OONON O CS-NNO HOp 15 [020 Herroosioossns

Prepared as described in exagpl e 3 except that

(S)-2-tert- butoxycarbonyl am no-4- et hyl - pent anoi c
baorycatkenirraorasepic ackl was (S)d i-plametof fert-butoxycarbonytamino-(3-
ﬂ%%ﬁ%ﬁ&?—%hﬁm—geét% RO LB 7P Hb G, HGloSol £y iletP 2

buigxysareenirminpacetio at- wasipreparkdrst descibad nanammes e steps 5

A§kd | of .
g oY B RS AeBV AT BBy benraldeivcs wes Hesd s #f- fuoro-
Asegihexyakentaldehydep 7. tert 20
X r 3R RQnw( 2<f L uqro- 4- - nyl)-acetic

HENGUBE AR oY 30" Caled M0 1 BESIPERS 4i cpe

and 6, except that 2-fluoro-4-nethoxy-benzal dehyde

was used in place of 3-fluoro-4-nethoxy-benzal dehyde.

HRVS: bs. Mass, 479.1400. Cal cd. Mass, 479.1395

(MrH) . 25

[0210] 2-{(S)- 2- [ 4- (2, 3- O FTaPE S henyl ) - 2, 5- di oxo- i i d

azal i.din-1-vyl]-4-methyl - .
'"&Wﬂ“ﬁﬁ%ﬁﬁﬁj @S-??ﬁq&ﬁ%uuemm@ the follawingmampounds were
prephsgd. WO 2006/ 029862 PCT/ EP2005/ 009926 -91 O O N _

S NSSINN/ 0 HOF F [0211] Prepared as described

in exanple 3 except that (S)-2-tert-

but oxycar bonyl am no- 4- net hyl - pent anoi ¢ aci d was used

in place of (S)-2-tert-

[020813x(R)e2-Bb (¢ Fluntard-Betbloayphemyon bativxo-maidazdlidins - §i43methyl-

| pe@%g;/@fg{ g?%gﬂ??gi%-ﬁl—ggzbzqu%?qig MGy Bﬁ@ﬁyl )-acetic acid

was used in place ofptert- .
but oxycar bonyl am @e</( 3-f | uoE)o-fLI— nmet hoxy- phenyl ) - acetic
acid in step 7. tert/N 0 YN
But oxycar bonyl am no é;!,\:% | T huope @n (5) -acetic acid-
was prepared as describ [ N \

F

[0209]Prepared as described in example 3 except that (S)-2-feri-
butoxycarbonylamino-4-methyl-pentanoic acid was used in place of (8)-2-fert-
butoxycarbonylamino-3-phenyl-propionic acid in step 3 and tert-
butoxycarbonylamino-(2-fluoro-4-methoxy-phenyl)-acetic acid was used in place of
tert-butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7. fert-
Butoxycarbonylamino-(2-fluoro-4-methoxy-phenyl)-acetic acid was prepared as
described in example 3, steps 5 and 6, except that 2-fluoro-4-methoxy-benzaldehyde
was used in place of 3—ﬂuoro#—methoxy—benza!dehyde.

HRMS: Obs. Mass, 479.1400. Calcd. Mass, 479.1395 (M+H).

[0210] 2-{(S)~2—[4~(2,3u-Diﬂuoro—phenyl)~2,5—dioxo-imidazolidin—‘i-yl]—4-methy!—

pentanoylamino}-thiazole-4-carboxylic acid methyl ester
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exanple 3, steps 5 and 6, except that
2, 3-di fl uor o- benzal dehyde was used in place of
3-fl uoro-4-mnmet hoxy-benzal dehyde. i o HRVS: (Qbs. Mass,
Cal cd. Mass, 467.1195 (M+H). [021

(SB[ 4- (2- Fl uor o- 4- met hoxy- phenyl ) - 2. 5%“"2""5’““9%26
azolidin-1-yl]-4-methyl- _g;_
pent anoyl am no} -t hi azol e-4-carboxylic acid nethyl
ester \ 0 OON 4 N HOF is [0213] Prepared as
described in exanp except that (S)-2-tert-
but oxycar bonyl ami no- thy tangi ¢ acid was used
in place of (S)-2-t bpe 8 ﬁp
but oxycar bonyl am no- S-p
HRVS: Qbs. Mass, 479.13
(MtH) . 20
[0214] 2-{3- Cycl opentyl - (S)-2-[4-(3-fl uoro-4-nethoxy-ph
enyl ) -2, 5- di oxo-i m dazol i di n-

[0211] Fichareapaodasonited i ekdih éQi@ccé cab@yya-fegt-aci d met hyl

este 2006 02 8 20 5/ 0099 92\ OOOH
b”toﬂ(?%?g%"\ﬁ/\!(") ino He@aﬁo'c[@jcl)‘g?s BRefh By Rigceef RZeierhed
butox%&h@fg%rﬁm&@pﬁ@m ptdiﬁém& &idn bt%b% and fert-

rop| oni.¢ acid was

buto&léct&?j%(%/qy %ﬁﬁgﬁ&%ﬁ ﬁ&rozp%@yﬁ aggtE aCI was used in place of fert-

butomwwwmmaxsammsn&h@gubnawm&ﬂb @cidGh didp7.SkeR 3.
5 %s 3 15 Cal'cd. Mass, 505.1552
Buto omti@vgg[lg ( iﬁuoro—phenyl)-acetlc acid was prepared as described in

exanfske ﬁsfe%s(%m Zéi&:éltaﬁhﬁi 23iffRrdberzAldéthyRerad syl dizﬁce
| 'opent y! -
°f3“{5‘r' l%ﬁ{ﬂt Zg’ﬁ?ﬁ%‘iﬂ e-4-carboxylic acid nethyl

c acid in step 3.
, 479.1395

HRMVESst @bs\MQsQél@?HZ@O. Calcd. Mass, 467.1195 (M+H).

[0212] 2-{(S)-2-{4-(2-Fluoro-4-methoxy-phenyl)-2,5-d ioxo-imidazolidin-1-yl]-4-methyl-
pentanoylamino}-thiazole-4-carboxylic acid methyl ester
A\ 0
o]

[0213]Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-4-methyi-pentanoic acid was used in place of (S)-2-tert-
butoxycarbonylamino-3-phenyl-propionic acid in step 3.

HRMS: Obs. Mass, 479.1399. Calcd. Mass, 4792.1395 (M+H).

[0214]2{3-Cyclopentyl-(S)-2-[4-(3-flucro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-
1-yljpropionylamino}-thiazole-4-carboxylic acid methyl ester
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"N OSINN\ / O HOio [0217] Prepared as described

in exanple 3 except that (S)-2-tert

but oxycar bonyl am no- 3- cycl opentyl - propi oni ¢ aci d was

usedodsrezpbace of (S)-2-tert- PCT/EP2005/009926

but oxycar bonyl am no- 3- phenyl - propionic acid i n step 3

and benzo[ 1, 3] di oxol -5-yl --92.

t ent - but oxycar bonyl am no-acetic acid was used in pl ace

of tert-butoxycanbongl am no-

(3-fluoro-4- rretth phenyl)zacegtic acid in step 7.

Benzo[ 1, 3] di oxol - erd 9 N

but oxycar bonyl am no agﬂQtl ( Z' apared as

descri bed in exanpl €53, NSt eps § ahd 6, ‘except that

3, 4- net hyl enedi oxy- benzakdehyd® was wsed in place of

3-fluoro- 4-nmethoxy-bef dehyde. HRMS: (bs. Mass,

501. 1443. Cal cd. Mass, 501.1439 (M+H). 20

[0218](S)-2-[2-(4-Benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-imd
[02%45]Prefiared ag ldps&ibeyich mampjel 3 except that (S)-2-fert-

4- car boxy! d h
BB By BRIy s B B epbBisiit eSS knfer ¥ @ ot
butbxycarbbnyrlaﬁm Jphehyl-proglohid 2L inBtegpdr ed as descri bed

[N © t hat -2-tert.-
Hio S EHR M, T A a5 e OB P8 Mete aci d vas
used in place of (S)-2-tert-
but oxycar bonyl am no- 3- phenyl - propionic acid in step 3
and benzo[ 1, 3] di oxol -5-yl s

[021%'] ﬁ&@f{@yoxyﬂﬁgwc}ﬂ@ y’l‘%% iiBxE5hidalBRintS §M-3-By AORHR/1-

ert nyl am™n
PFQPBJMWFIQI mmmwmjaqnd awdhyleseid in step 7.
Benzo[ 1, 3] di oxol 15-y)-tert- butoxycarbonyl am no-acetic
acid was prepare described in exanple 3, steps 5
enzal dehyde was

and 6, except that 4- m%h? ﬁ}edl oxy
used in place of 3-# I\Joro W}h@' zal dehyde. io0

HRVE: Obs. Mass, 47 &. 473. 1126
(M:H) . [ 0220]
(S)-2-[2-(4-Benzo[ 1, 3]
in-1-yl)-4-

I-5-y| -2,5-di oxo-i mdazolid

[0217] Prepared as described in example 3 except that (S)-2-tert-

butoxycarbonylamino-3-cyclopentyl-propionic acid was used in pléce of (8)-2-tert-
butoxycarbonylamino-3-phenyl-propionic acid in step 3 and benzo[1,3]dioxol-5-yl-
fert-butoxycarbonylamino-acetic acid was used in place of tert-butoxycarbonylamino-
(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7. Benzo[1,3]dioxol-5-yl-fert-

- butoxycarbonylamino-acetic acid was prepared as described in example 3, steps 5

and 6, except that 3,4-methylenedioxy-benzaldehyde was used in place of 3-fluoro-
4-methoxy-benzaldehyde.
HRMS: Obs. Mass, 501.1443. Calcd. Mass, 501.1439 (M+H).

[0218](S)-2-[2-(4-Benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yi)- 3-cyclopropyl-
propionylamino]-thiazole-4-carboxylic acid methyl ester
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nmet hanesul f onyl - but yryl am no] -t hi azol e- 4- car boxylic
acid nethyl ester \ 0O O ONHO NOSANN\/ O HO
SOI'"I'l . 0 is [0221] Prepared as described in

WS MEBbRssy €xcept that (S)-2-tert PCT/EP2005/009926
but oxycar bonyl am no- 4- met hanesul f onyl -butyric

used in place of (S)-2-tergs_

but oxycar bonyl am no- 3- pheny?f -propionic acid in step 3
and benzo[ 1, 3] di\oxob- 5-vyi -

tert - but oxycar bogylam no-aceti ¢ acid was used in place

of tert-butoxycarb a 0
(3-f 1 uor o- 4- met hoxy ghen "gin step 7.
Benzo[ 1, 3] di oxol - 5- g¢i"-"tpeT _
but oxycar bonyl am no-acéti ¢l acial was prepared as
described in exanple 3,\Bfteps 5 and 6, except that
3, 4- met hyl enedi oxy- benzal dehyde was used in place of
3-fluoro- 4-nethoxy-benzal dehyde. HRVS: Obs. Mass,
[02 ] bré&at@d afdbsdibellis exampk fﬁ)éﬂéep(t MettIXS) -NEBr2006/ 029862
PCT/ 05/ 00992
butc el R BV IRBUY A7 SeRiRgY eI opiscaq s et b B 2-tert
butongearbopylamiriced-pheny-drO2idaik: agnd ms)tepza @hd Benzglfl Bldioxol-5-yl-
0 ox0- i m daz
tort LT bR Dlo s B RYSR e bt ek Cbpshidmdgadengaino-
(3-fluetord-metisdgrphanyPaoetic aditiih step ¥, Benzo[1,3]dioxol-5-yl-tert-
butoxycarbonylamino-acetic acid was prepared as described in example 3, steps 5
and 6, except that 3,4-methylenedioxy-benzaldehyde was used in place of 3-fluoro-

4-methoxy-benzaldehyde.
HRMS: Obs. Mass, 473.1130. Calcd. Mass, 473.1126 (M+H).

[0220] (S)-2-[2-(4-Benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl)-4-
methanesulfonyl-butyrylamino}-thiazole-4-carboxylic acid methyl ester
\ 0
o]
o)

H
N
T
s’LN N o
H o)
=0
-5
o)

[0221] Prepared as described in example 3 except that (S)-2-fert-
butoxycarbonylamino-4-methanesulfonyl-butyric acid was used in place of (S)-2-tert-
butoxycarbonylamino-3-phenyi-propicnic acid in step 3 and benzo{1,3]dioxol-5-yl-
tert-butoxycarbonylamino-acetic acid was used in place of tert-butoxycarbonylamino-
(3-ﬁuoro-4—methoxy—pheny{)—acetic acid in step 7. Benzo[1,3]ldioxol-5-yi-tert-
butoxycarbonylamino-acetic acid was prepared as described in example 3, steps 5

and 6, except that 3,4-methylenedioxy-benzaldehyde was used in place of 3-fluoro-
" 4-methoxy-benzaldehyde.

HRMS: Obs. Mass, 525.0747. Calcd. Mass, 525.0745 (M+H).



I O SNO HOC [0223] Prepared as descri bed in'
exanpl e 3 except that (S)-2-tert io
but oxycar bonyl am no- 3- (3- chl or o- phenyl ) - propi oni ¢ aci d
wa© aesadssen pl ace of (S)-2- .. PCT/EP2005/009926
tert-but oxycar bonyl am no- 3- phenyl -propionic acid in
step 3 and benzo[ 1, 3] di oxol-98~
yl -t ent - but oxycar bonyl am no-acetic acid was used in
pl ace of tent-
but oxycar bonyl am no- ( 3-f | uor o- 4- met hoxy- phenyl ) -acetic
acid in step 7. E I
Benzo[ 1, 3] di oxol - 5-yl -tert)-(%rﬂpc?x?/car bonyl am no- aceti c
acid was prepared as,is described in exanple 3, steps
Ing amm% mg&'&&;ﬁs gﬁﬁlbﬁ,ﬁﬂhﬁwpmdhewlommpwms were
prap@aredked i n place of 3-fluoro-4-nethoxy-benzal dehyde.
HRVS: bs. Mass, 543.0742. Cal cd. Mass, 543.0736
( M+H) .
> [0224] 2-[(S) - 2- (4-Benzo[ 1, 3] di oxol - 5-yl - 2, 5-di oxo-i mi d
azolidin-1-yl)-3-(2-chloro 20
[0BR2I¥/(F)-P(4Beom{ll Siioadl-5-yii A3 aieodmidazaticiin! 1-gl)-3qBEhloro-

I \ )06/ 029862 PCT/ EP20051009926 -95- 0
p%ﬁgﬁﬁr%ﬁéﬁﬁ@:@-@%eﬁI %@ﬁﬁ%gﬁﬁ?%escri bed in
exanpl e 3 except \thap (S)-2-tert-
but oxycar bonyl am @e<3- ( 2- chIOor Q4 phenylg- propionic acid
was used in place of)p) - & N '

tert - but oxycarbonyl &nitho- gni c acid in

step 3 and benzo[ 1, 3$di
yl -tert-but oxycar bonyl ac&ic acid was used in

pl ace of tert-
but oxycar bonyl am no- ( 3-
acid in step 7. Cl
Benzo[ 1, 3] di oxol -5-yl -tert-butoxycar bonyl am no-acetic

.0 _was prepar e
[Oﬂ]grepareé) as Bescn%eg S|n example 3 except that (S)-2-fert-
.10 butoxycarbonylamino—?»-(?»—chloro—phenyl)~propionic acid was used in place of (S)-2-

uor o- 4- net hoxy- phenyl ) -acetic

fert-butoxycarbonylamino-3-phenyl-propionic acid in step 3 and benzof1,3]dioxol-5-
y-teri-butoxycarbonylamino-acetic acid was used in place of fert-
butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7.
Benzo[1,3]dioxol-5-yi-terf-butoxycarbonylamino-acetic acid was prepared as

15 described in example 3, steps 5 and 6, except that 3,4-methylenedioxy-
benzaldehyde was used in place of 3-fluoro-4-methoxy-benzaldehyde.
HRMS: Obs. Mass, 543.0742. Calcd. Mass, 543.0736 (M+H).

[0224]2-[(S)-2-(4-Benzo[1,3]dioxol-5-yI-2,5-dioxo-imidazolidin-1 -y})-3-(2-chioro-
20 phenyl)-propionylaminoj-thiazole-4-carboxylic acid methy! ester
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described in exanple 3, steps 5 and 6, except that

3, 4- net hyl enedi oxy- benzal dehyde was used in place of

3-fl uoro-4-mnmet hoxy-benzal dehyde. i o HRVS: Obs. Mass,
wraobedssz Cal cd. Mass, 543.0736 (M+H).

[0226] 2- (S) - 2-[ 4- (2, 3- Di hydr o- benzo[ 1, 4] di 0xi n- beyi )220

2, 5-di oxo-im dazolidin-I-ydd._-3-

(2- met hoxy- phenyl ) - propi onyl anmi no] -t hi azol e- 4- car boxy!

ic acid nethyl esteg O 0 A-NO NOSINNO HOO

1 15 [0227] Prepaged as descrlbed in exanple 3 except

that (S)-2-tert

but oxycar bonyl ami n -é\lt\(z ) propi oni c
acid was used in place g)

2-tert-but oxycarbonyl n 3- ghenyl -propionic acid in
step 3 and tent- ,

but oxycar bonyl am no- ( 2<8-¢yyhydr o- benzo[ 1, 4] di oxi n- 6-yl

) acetic acid was used in place of

t ent - but oxycar bonyl am no- ( 3-fl uor o- 4- met hoxy- phenyl ) -a
[0225F7repagrd 8 pasyibeg iy exarpple 3 except that (S)-2-fert-

.butokﬁfﬂrb&%%ﬁﬁﬁﬁigﬂeulb?dlbﬁ%aﬁ)gprﬁpfégI%Y i@Wag %égé ﬁ-n ﬁ‘lbé‘é 8K (d-2-

6-yl)-acetic acid as descr
fert-ugtaxysiasb anylaypingess- Bh%nvérpsnpl@u@ apit i Btep 3 and benzon 3]dioxol-5-

il ok et e

butomzﬁrlawmﬁme@gmrwgaetMp aip)-aceicacibiBiaBD.] .

Benﬂ*l @’gﬂ"”g@ gﬁz%gﬁ? %@%@%pr@o&@% qf'd Vo8P HR3%I i d

desqnhe leeyargplegi éapsdxgnd 6, except that 3 4—methylened|oxy-

or AR P OB R B oo PRei B ¢

HRMS: O s. Mass, 543.0736. Calcd. Mass, 543.0736 (M+H).

[0226] 2-[(S)-2-[4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl}-3-
(2-methoxy-phenyl)-propionylamino}-thiazole-4-carboxylic acid methyl ester

\
O
0O H O
N
37 N
H o)

[0227] Prepared as described in examplie 3 except that (S)-2-tert-
butoxycarbonylamino-3-(2-methoxy-phenyl)-propionic acid was used in place of (S)-
2-fert-butoxycarbonylamino-3-phenyl-propionic acid in step 3 and feri-
butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic acid was used in
place of fert-butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7.
tert-Butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic acid was
prepared as described in example 3, steps 5 and 6, except that 3,4-ethylenedioxy-
benzaldehyde was used in place of 3-flucro4-methoxy-benzaldehyde.




H OS5 i0 Prepared as described in exanple 3 except

that (S)-2-test-butoxycarbonyl am no- 3-( 3-

nmet hoxy- phenyl ) - propi onic acid was used in place of

( B)p-Becieess2 but oxycar bonyl am no-  3- phenyl - pr oppSiiErpaso09926
acid in step 3 and benzo[ 1, 3] di oxol -5-yi-tert-

but oxycar bonyl am no- aceti c -agi-d was used in place of
tert-butoxycarbonylam no-(3 io

HRM{Sr Oba.- Mesh &63- kﬁ@dnﬁ@leﬁ@ﬂsscﬁ%ﬂ%& (Msiigp 7.

Benzo[ 1, 3] di oxol -5-yl -tert- butoxycarbonyl am no-acetic
acid was prepared as described in exanple 3, steps 5
and 6, except t hat 3, 4- et hyl enedi oxy- benzal dehyde was

uﬁiﬁﬁz EI ace of 3-fluoro- 4-nethoxy-benzal dehyde.
[ (%b -(4Henzol I53dioxolRByi-Zhdiexo-midazoligBs1 -y B1(3-methoxy-

ropiohylanMRéZthiazole-4-
EMFPB p 4-( 3- L%Pc? carbo lcam%rgr%t/l‘fyleiteg di oxo-imd

azolldln I-yI] 3
met hoxy- phenyl ) -p onyI am({m]ﬁt hi azol,e- 4- car boxylic
acid nmethyl ester \ K OcN =
[ 0230] Prepared as shei Bed,n
(S)-2-tert WD 2006/ 029862 P{
but oxycar bonyl am no- 3- ' hox?/- phenyl ) - propi oni c
acid was used in place (S) -
2-t ent - but oxycar bonyl am¥o- 3- phenyl - propionic acid in
s step 3. HRVE: (bs. Mass,0543.1352. Cal cd. Mass,
543.1344 (MtH). s |
0231]12-[(S).- 2 (4- Benzo%l 3] di oxol -5-yl -2, 5-di oxo-imd
Prepared @&s cibed B-ample Bexgept that (S)-2-tert-butoxycarbonylamino-3-(3-

m&ﬁ@ﬂ#}hﬁﬁyﬂéﬁr@%&ﬁh%d@ha& bs84 ¥ Siads 6AS) D% 5ut8%)Brbonylamine-
3- ;%eenyypropsomc acid in step 3 and benzo[1,3]dioxol-5-yi-tert-
butoxycarbonylamino-acetic acid was used in place of ferf-butoxycarbonylamino-(3-

:"0 09926 -97

10 fluoro-4-methoxy-phenyl)-acetic acid in step 7. Bénzo[1 ,Sldioxol-5-yl-tert-
butoxycarbonylamino-acetic acid was prepared as described in example 3, steps 5
and 6, except that 3,4-methylenedioxy-benzaldehyde was used in place of 3-fluoro-
4-methoxy-benzaldehyde.

HRMS: Obs. Mass, 539.1235. Caled. Mass, 535.1231 (M+H).
15

[0228]2-{(S)-2-{4-(3-F luoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-(2-
methoxy-phenyl)-propionylamino]-thiazole-4-carboxylic acid methyl ester
\ 0

9] o H

SQP
sy ”W%

_ 0]

x

[0230] Prepared as described in example 3 except that (S)-2-feri-
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OOHO N'" O~" SJ,NNO HO[0232] Prepared as
described in exanple 3 except that (S)-2-tert-
but oxycar bonyl ami no- 3- (4- met hoxy- phenyl ) - propi oni c

WO b@siBge2used in place of (S)- io [PCT/ER2005/009926
2-tert-but oxycarbonyl am no- 3- phenyl - propi oni ¢ aci

step 3 and benzo[ 1, 3] di oxat/--5-
yi -tert-but oxycarbonyl am no-acetic, acid was used in
butopyarkoiarhiaot3-(3-methoxy-phenyl)-propionic acid was used in place of (S)-

2 1o RSV ERDBRMHRT SR IR0 e el gy apheny! ) -acet i c

HRMENObE 1Ma$s]i5a801352: Caltd: MadsyubeXyl 844 (dmid).am no- aceti c
acid was prepared as described in exanple 3, steps 5
and 6, except that 3,4-nethyl enedi oxy 15 benzal dehyde
was used in place of 3-fluoro-4-nethoxy-benzal dehyde.
HRVS: bs. Mass, 539.1235. Calcd. Mass, 539.1231

[0231 \-H{P)-21@3381z0[ 1,3]dioxol-5-y1-2,5-dioxo-imidazolidin-1-yl)-3-(4-methoxy-

- ' L Byl -digxo-i m dazolid

pherﬁykg@?r&]ﬁ%i’ejjﬁmﬁc 26 hiethyl et

propi onyl am no] At hiazol e- 4- carboxylic acid mnethyl

ester 0 00O -N'N 4S§4 NN Oy H O 20 [0234]

Prepared as -descriped ime c\gpt t hat

(S)-2-tert- ! o) -

but oxycar bonyl am no® 3- j2- yl)-propionic acid

was used in place of 2 2006/ 029862

PCT/ EP2005/ 009926 _ 9

tert - but oxycar bony\r(am 0- 3- phenyl -propionic acid in

step 3 and benzo[ 1, 3]di oxol -

[o235] e BRlP I QUKL AT SESH Gt v5ed i
butokyﬂanb@rmhnnﬁ-ammmo@-phbuyi]—pm@m hoidywasheredlin plecetof ¢S5)-
2-torEf ) oo ffytive-eprarseintie 89 sieh) Pas PREzCl Lo
yl-fedbutbxyesropngpmiredacetic acid was used in place of fert-
butoxycarbonylamino-(3-flucro-4-methoxy-phenyl}-acetic acid in step 7.
Benzo[1,31dioxol-5-yl-ferf-butoxycarbonylamino-acetic acid was prepared as
described in example 3, steps 5 and 6, except that 3,4-methylenedioxy-
benzaldehyde was used in place of 3-fluoro-4-methoxy-benzaldehyde.

. HRMS: Obs. Mass, 539.1235. Calcd. Mass, 539.1231 (M+H).

[0233]2-[(S)-2-(4-Benzoj1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl)-3-o-tolyl-
propionylamino]-thiazoie-4-carboxylic acid methy! ester

\ .
7% 9 '
SJ\N N\k*“<::gf0

H 0

[0234] Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-3-(2-methyl-phenyl)-propionic acid was used in place of (S)-2-



s described in exanple 3, steps 5 and 6, except that
3, 4- net hyl enedi oxy- benzal dehyde was used in place of
3-fl uoro-4-nmet hoxy-benzai dehyde. HRMS: Obs. Mass,
5@d.200d%s62Cal cd. Mass, 522.1209 (Mr). [0235] permp200s/009926
2-{2-[4-(2, 3-Di hyd
ro-benzo[ 1, 4] di oxi n- 6-yl) - 29%-di oxo-i m dazol i din-1-yl]
-3-io

teftﬂwgncygargabnydammoaa-phanylmnq:plbhlcami ie-slere amhdbehize] 1 Bjdidxol-5-

v Bmoggrg&ssnﬁamﬁoggzg&c.y s | J20h PR 2

SCrI
butoxysatbobulamibye (- ﬂmmk!anmeﬁmxy@ﬂmnwa’«acéﬁqéel@ irogtepryi. C

B, ARG PR B Eronmaminaracpiagh g apramed as

desgctibied in example33,asteps 5 and 6, except that 3,4-methylenedioxy-

oo AR LAERIA 020G LRI S Seattehic ) ace

HRI#St dphs. Mﬁsexmﬂmyﬂ:afndmlaéﬁ 522 1209 (M+).
fl uoro-4-net hoxy- phenyl)-acetic acid in step 7.
t ent - But oxycar bonyl am no- ( 2, 3-
di hydr o- benzo[ 1, 4] di oxi n-6-yl ) -acetic acid was
repared as described in exanple 3, steps 5 and 6,
(ZELEN Had3iriotegest tioxip-ishn2.0-diowo dicaslicis 1o

o B gl R o AR,

15

20

[0237]2-[(S)-2-[¥%- (A 3-Di hydro-benzo[ 1, 4] di oxi n-6-yl ) -
2, 5-di oxo-i mi daz& |n1de-3F| o
(2-fluoro-phenyl) - Ry P 2 %I e- 4- car boxyl i
c acid nethyl ester P2005/ 009926

-99- 0 OOHoOo NO [ 0238] Prepared
as described in exanpl g xceBt that (S)-2-tert-

but oxycar bony! ami no- 3- fI uor o- phenyl ) - propi oni ¢ aci d
was used in place of (5
tert-butoxycarbonyl am
step 3 and tert

[0236] Prepared as described in example 3 except that 2-ferf-butoxycarbonylamino-
3-indan-1-yl-propionic acid was used in place of (8)-2-tert-butoxycarbonylamino-3-
phenyi-propionic acid in step 3 and feri-butoxycarbonylamino-~(2,3-dihydro-
benzo[1,4]dioxin-6-yl)-acstic acid was used in place of tert-butoxycarbonylamino-(3-
fluoro-4—methoxy~phenyl)—acetic acid in step 7. tert-Butoxycarbonylamino-(2,3-
dihydro-benzo[1,4]dioxin-6-yl}-acetic acid was prepared as described in example 3,
steps 5 and 6, except that 3,4-ethylenedioxy-benzaldehyde was used in place of 3-
fluoro-4-methoxy-benzaldehyde.

HRMS: Obs. Mass, 549.1437. Calcd. Mass, 549.1439 (M+H).

Q-5- phenyl -propionic acid in

 [0237] 2-[(S)-2-[4~(2,3-Dihydro-benzo[1,41dioxin-6-y)-2,5-dioxo-imidazolidin-1 yl-3-

(2—ﬂuoro-phenyi)-propionyfamino]-thiazo!e—4—carboxy|ic acid methyl ester
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S
but oxycar bonyl am no- (2, 3-di hydr o- benzo[ 1, 4] di oxi n- 6-vyi
)-acetic acid was used in place of

W@rbeAmesaaxycar bonyl am no- ( 3-f | uor o- 4- met hoxX dahigakhosd26
cetic acid in step 7.
tert - But oxycar bonyl am no-(gy,.3-di hydr o- benzo[ 1, 4] di oxi n
-6-yl)-acetic acid was prepared as described in
exanpl e 3, stepg 5@nd 6, except that

3, 4-ethyl enedi o benzal dehyge was éﬁed in place of
3-fl uoro- 4- net hoxy; ﬁnij . YO . Qbs. Mass,

541.1195_ Cal cd. . @n 0239]
2-1(S)-2-[4-(2, 3 D|9nydmo- en Ol 1,
azoPidin-1-yl]-3-

Toxi n-6-yl)-2,5-di 0X 052
(3, 4-dinet hoxy phenyl ropi onyl am no] -t hi azol e-4-carb
oxylic acid nethyl es ¢ OOpPNO NN HO Oi

~O 15 [0240] Prepared as described in exanple 3

I°23§ﬁt9559&$ H%?%{Wﬁﬁa‘l xqmple 3prReph B (BrRHE) - pr opi oni ¢

butoﬂﬁda@bdﬂﬂamm (DfiidragheRfil)-propionic acid was used in place of (S)~2—
car bonyl am_no- 3- phenyl - propi oni c acid

?) - t.ent - but 0x
ted-t;LE @f(:@g)@yéﬁmmp phenyi-pfoplionic acid in step'3 and fert-
butoWHaﬂWﬁ%WQ%ﬁ?d@%éﬁz@ﬁWj@fo&kpg-@ﬂ%étié]aéﬁﬂ%sms@d%

cetic acid was used
p’af:% 8 {eﬂblmteasxﬁ@a?wmlam(%ﬂuw-ﬁmﬁh@xs&ph@imoaaahs qeidyip stap 7.

teﬂ~|§t§tbky¢ba@l§d>®lérﬁtn%t(§@ dihydi8- benzo[1 4]d|ox1n—6—yl)-acet|c acid was
tert’- But ox%car | am no- (2,3 ydr o- benzo[ 1, 4] di oxi n

prepaged,as degcioed lfa@xamw sippe &?%6@@@*5@@? Bécethyienedioxy-
benz%l@ﬁ;'ﬁ@ﬂé whs (@i p@c@'@)@ 3§ﬂuo?d(—Q§ﬁéthBQy5‘—benzaldehyde

- et hlél enedi oxy- benzal dehyde was” used 1 n place of
Br

HRVBE: Dty Mass, R IR05. Kkt i, 5811088 06D 020565
PCT/ EP2005/ 009926 -100 HRVS: (bs. Mass, 583.1499.
Cal cd. Mass, 583.1493 (M+H).
[0241] 2-[(2-[4-(2, 3-D hydro-benzo[ 1, 4] di oxi n-6-yl)-2,5

0233 RS Ao rerharr L AR Bt Sprerimsolding il o

(3 ,4-dimetioaxybphanyl)eprapiodylamiidt}thiasolest-esrboxicGicid methy! ester

\
0
H o
B Yse
Sﬂ\N N o
S N 5

[0240] Prepared as described in example 3 except that (S)-2-fert-
butoxycarbonylamino-3-(3,4-dimethoxy-phenyl)-propionic acid was used in place of
(8)-2-tert-butoxycarbonylamino-3-phenyl-propionic acid in step 3 and fert-
butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic acid was used in
place of fert-butoxycarbonylamino-(3-fluoro-4-methaoxy-phenyl)-acetic acid in step 7.
tert-Butoxycarbonylamino-~(2,3-dihydro-benzo[1,4]dioxin-6-yl}-acetic acid was
prepared as described in example 3, steps 5 and 6, except that 3,4-ethylenedioxy-
benzaldehyde was used in place of 3-fluoro-4-methoxy-benzaldehyde.
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ONHO- ~-NOSNNO HOO OXO [0242] Prepared as
described in exanple 3 except that (S)-2-ten’
but oxycar bonyl am no- 3- ( 3- net hoxycar bonyl net hoxy- phenyl

) war nmiasise aci d was used in place of PCTE
(S)-2-tert-but oxycarbonyl am no- 3- phenyl - pr opi onTl cng%sfﬁ 7926
in step 3 10 and - 100 -

t ent - but oxycar bonyl ani no- (2, 3- di hydr o- benzo[ 1, 4] di oxi n
HRM§1 Pbacioss; 583118 98aCalets dthsisn5§8. 3483 (M+H).
tert-butoxycarbonyl am no- (3-fl uoro-4- nmet hoxy- phenyl)-a
cetic acid in step 7.

t ert - But oxycar bonyl am no- (2, 3-di hydr o- benzo[ 1, 4] di oxi n
-6-yl)-acetic acid was prepared as described in
[%X%%(@-[@:@,§tDéb£dr9-tmaoB,.4]éi;az§ie&-yli~a&-dioxo-imidazolidin-1-yi]~3~(3-

RSN AN AU ORY I L3S

eBi8t oxycar bonyl ani no- 3- ( 3- met hoxycar bonyl net hoxy- phenyl
)-propionic aci-d was,, prepared as described for
t ent - but oxycar bon 1 No-[4-(2-pyrrolidin-I-yl-ethoxy)
- phenyl]-acetic acid_ n x@yﬁe 4(0) Oeva)cept t hat
(S)-2-tert-but oxycagbghyl g fo- R-
hydr oxy- phenyl ) - pr opsomNie ae etlin place of
(R) - N-Boc-4- hydroxypheriyl gl ycione and net hyl
br onpacet at e was used bl ace of 20
chl oroet hyl pyrrolidi neNggdrochl ori de. HRMS: CGbs. Mass,
611.1450. Calcd. Mass, @11.1443. [0243]
2-((S)-3-Benzooxazol -gliyl -2-[4-(2, 3-di hydr o- benzo[ 1, 4]
di oXi n-6-yl) -2, 5-di ox
i m dazolidin-1-yl]- p?opponyl am no} -t hi azol e- 4- car boxyl
ic acid methyl ester WD 2006/ 029862 PCT/ EP2005/ 009926
- 101 Oy OOOI NOOOHO- ONNOSANONN/ O
[0242] Pepatedas described in example 3 except that (S)-2-fert-

butoxycarbonylamino-3-(3—methoxycarbonylmethoxy—phenyl)-propionic acid was
used in place of (8)-2-tert-butoxycarbonylamino-3-phenyl-propionic acid in step 3

and fert-butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic acid was
used in place of tert—butoxycarbonyiamino—(3—ﬂuorcwi-methoxy—phenyl)—acetic acid in
step 7. terf-ButOxycarbonylamino-(z,3»dihydro—benzo[1 /Aldioxin-6-yl)-acetic acid was
prepared as described in example 3, steps 5 and 6, except that 3,4-ethylenedioxy-
benzaldehyde was used in place of 3-fluoro-4-methoxy-benzaldehyde. (S)-2-tert-
butoxycarbony!amino—S-(S—methoxycarbonylmethoxy—phenyl)—propionic acid was
prepared as described for fert-butoxycarbonylamino-{4-(2-pyrrolidin-1-yl-ethoxy)-
phenyll-acetic acid in example 4(o) except that {S)-2-tert-butoxycarbonylamino-3-(3-
hydroxy-phenyl)-propionic acid was used in place of (R)-N-Boc-4-
hydroxyphenylglycine and methyl bromoacetate was used in place of
chloroethylpyrrolidine hydrochloride.

HRMS: Obs. Mass, 611.1450. Caled. Mass, 611.1443,

[0243] 2-{(8)-3-Benzooxazol-5-yl-2-{4-(2,3-dihydro-benzo[1,4]d joxin-6-yl)-2,5-dioxo-
imidazolidin-1-yl}-propionylamino}-thiazole-4-carboxylic acid methyl ester
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\=N \=N [0244] Prepared as described in exanple 3
except that (S)-3-benzooxazol-5-yl-2-tert-
but oxycar bonyl am no- propi onic acid was used in place

wa 2006082t ert 5 but oxycar bonyl am no- 3- pheny L RfPhleSMss26
acid used in step 3 and tent-
but oxycar bonyl am no- ( 2, 3-_%pydr 0- benzo[ 1, 4] di oxi n- 6-yl
)-acetic acid was used in" place of
tent Jut oxycar bonyl am no- ( 3-f { uorp- 4- met hoxy- phenyl) - a

c acid used in step 7. g

tertyByto Wnyl amfhox ( 2, 3- di Yygr o- Q@l,4 didxin
-6-yf )kacéticl a repared/ ag descrl bed '
examsi/n\ Né‘qg 5\agd 6, except ARG O

pJacegof
- met hoxy- benzal dehyde.
(S) - 3-begzooxazol -5-yl -2-tert-but r bonyl ami no- prop
ionié{g id was prepared as folldﬁgm [0245] To a
suspension of

(S)-2-am no- 3- (4- hydroxy-3-nitro-phenyl)-propionic
acid is ethyl ester hydrochloride (3.63 g, 12.5 nmol)
in acetonitrile (125 nL) was added

Io244) 23R ST it S pepringt (1 hefibnanh v 2ot

butorycerberylamisogiropionid aaid wasusedingdace of (8)2ekerf72 hour s

outo P Fng % ol Aol kon . hebafand B 0

~ butorygarbdriytaniooi(2 Sedihydrgdreinzold  ldiagins-yipaeectimadid dvasiuskd in

placd AR EHRAC Gl el SRy e el g Yol
step dortedBui@tyedrbonyhaadng (2, 3-difiydec-benxtd 1,4]dioxin-G-yl)-acetic acid was
S)r 2 - i2N0-3x (4- - 3-

oreoy & BV ESHEIR S UeER i PR o,
ethylpaétiowisokzakdehdewasased seplave bhdduoroF4mtdiieoxy-benzaldehyde.
S-SRty ooa Bt iS T B g5 e pgvared as
follo€1246] To a vi gorously stirred sol ution of

(S)-2-tert-but oxycarbonyl am no- 3- (4-

hydr oxy- 3-ni tro- phenyl ) -propi onic acid ethyl ester

(1.00 g, 2.82 mmol) in nethanol (50 M -) was added a
[0248T aua isuspeariicmefdB)-8rantihb-&r (ddaydr@n28-niro-gerdrpropipnicracid

| i P t

ethy e nygtdcpidide (195,816 Windl| AgoBitiite s ORI e
diisopeapyletiydamioef(d# 18D, 18.68mrvsl) ehd di-textbityldicarbanate (308 g, 13.7

il ' ' s j b
monc, 1 S UL R R p Ry 278 th8lred
water (500 mL), diluted with brine (100 mL) and extracted with ethyl acetate (3 x 200
mL). The combined organic extracts were washed with 0.1 M agqueous hydrochloric
acid (2 x 100 mL}, brine (200 mL), dried over sodium sulfate, filttered and
concentrated in vacuo to give crude (S)-2-fert-butoxycarbonylamino-~3-(4-hydroxy-3-
nitro-phenyl)-propionic acid ethyl ester as a dark yellow solid which was used without

- further purification (4.63 g).

LR-MS: Observed m/z(M-H) = 353.3.
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met hanol. The filtrate was concentarted in vacuo and
t he aqueous residue poured into water (100 ni),
diluted with brine (50 nL) and extracted with ethyl
aperate2¢82 x 50 nl). The conbi ned organi c exp&pedBosn09926
were washed with brine (75 nL), dried over to sodium
sul fate and concentrated injppacuo to gi ve crude
S-g- am no- 4- hydr oxy-
[0gAeha 3 vigorasty-diinted)eptuiobariy B piied bptoxpearb b Byl aGird-3-(4-

AR B b BRR AT RV et 1 §0 b7 misgig ethanol
(501eler wasiaddex( astiition 828mroniim ERIBAdS Tn26.gsab Btiasl of water

B T olotets ATRE S D SN RIS 1 715, 28, b, er
stiggingatratmbieod t)ampara;toﬁr?gengo grgﬂutemltﬁe gﬁ%ﬁ?ﬂ ’2“*‘%{‘{3?% ﬁﬂhv\éé%d
o AL B Cotbly A Pty B b eliitforafe hed Wit
méthanel. Jtheviifrate \nteisrttmnaéﬂ]ta_stteaﬁﬁ vagio mméiaalltueb?gaééiﬁﬁe poured

. e a .,.OonN M r was, conce r

G0 ISR Lh R b SO REE L et o
50a0k). ofie corhieiné@ brganic evtrhots weNwashEd/vith BARS IYKE), dried over

.67 mml ), added. The m xture s stired at
sofunPSufire fnd Lol i d b abmeiire -t aming faarey-
phawlhﬁﬁes-butwag%mbunﬁdmirrﬁ-prtdp&mt %&id _@ﬂlﬁ/l ﬁ%t)ar ia§| Ea'g‘#c%é?ﬂvi?%ous

. brijne . nd extr.acte acet ae
So%@ @B'C?}L‘&E.'S "13%3 W'ﬂl?%?%@@f BPﬂg‘fﬂ“ "é&@%’eﬁ:gg%ere washed -
LRvMEh Mbsemeed ihBMat) = 35.€d over sodium 25 sul fate and
concentrated in vacuo to a black viscous oil.
Purification by chromatography over silica gel eluted
with 35% ethyl acetate / 65% hexanes gave

3(5% - 3- benzooxazol -5-yl -2-tert
(02441 5% pophudieonaf aridedss-(F-aminmi diyduig-phehyl)-2dstter as a

R Ao e STy T vene o

'mL@ was fl 2iarid opthoforyiate (@. 67 mlh 3t Ibayicen ey the mhirinreowas

hee&tgt? 'rt&a Eg g«?g&g?gﬁﬂ %ﬁé&rﬁq{e)ré \%gg@g J%Ié?, &ég%?eﬁ lan?{;ic%}%ime all starting

mategigshad beer corsmnERR 00t (SR8 mixtLeSwat boarehtiatadiwacuo to a

DlaCl BRY SO REA el o B ortul e BT B 4 o

e stirre
butylgicagbangis (0.8the, 3.64camol adided uTbe wistupowas dtiradrdt ambient

o8 8RS8 o g 8 S i bl i wter o
mL gituledevitndbrinen(56 ol anat extravtedwith stieti avetha (Bxistem(BH0The
contBied Bidanft SH@Ets were washed with brine (100 mL), dried over sodiurm
sulfate and concentrated in vacuo to a black viscous oil. Purification by
chromatography over silica ge! eluted with 35% ethyl acetate / 65% hexanes gave
(S)-3-benzooxazol-5-yi-2-fert-butoxycarbonylamino-propionic acid ethyl ester as a
colorless solid (0.54 g, 59%).

LR-MS: Observed m/z(M+H) = 335.3.

[0248] To a solution of (S)-3-benzooxazol-5-yl-2-fert-butoxycarbonylamino-propionic
acid ethyl ester (0.54 g, 1.61 mmol) in tetrahydrofuran (10 mL) was added water (5
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5 sodium sul fate and concentrated in vacuo to give
crude (S)-3-benzooxazol -5-yl - 2-
tert-but oxycarbonyl am no-propionic acid an off white

v bdoglodosiam wWhi ch was used wi thout further
puriTication (0.49 g, 99%. LR MG Cbserved T 2( MRy o2

307.3. 10 [0249] The 2 iso b
2-{(S)- 3- benzooxazol 5-yl -~ %4 (2, 3-di hvdr o-

i Sdthuf) S B01Rs ioKobicirte (111 ma, 2,05 o) and e sired

| 0XO- | azo
at genbiswk {armperatire unde:myrgonmreir hcwafr é’ hegpactinadixhye was poured

rUSSATCAEPOHSB S S T 05 i i 25

mlj)s Thefcembirked orgasgici esctraeﬁs were auaShed avithdwriner (56 Imit)edried over

sogﬁf{}f)%ﬁf ?@é‘ﬁ%ﬁ%‘%@?g e%dﬁyﬁcz?@ \(e% et (8943 nz00xazol- 5-yl-2-

telebuﬁowboméamm{oipmpldnmmad &n yif white Sotid Goemn which was used

| am no} -t hi azol e- 4- car boxyl

W'thghggﬁﬁéﬂr?g{rﬁf AL SRBRY 2T "l “ehs. Wace,
LR59%; ﬂ@rve{chlmwl\ﬂ+lvﬂ§s’5075ﬁ4 1184 (M+H) . 20

[0251] 2-{(S) - 3- benzooxazol -5-yl -2-[4- (2, 3-di hydr o- benz

o[ 1, 4] di oxi n-6-yl) -2, 5-di oxo-

i m dazol i di n-1-yl]-propionyl am no}-thi azol e- 4- car boxyl

ic acid methyl ester, isomer 2 . HRVS: Obs. Mass,
[0248] They 8 dsorasys & 2-{(B)sébesanpxazalH-yINa-[4-(2,3-dihydro-

belﬁﬂﬁﬁaid??()gr( ?%%‘I)S%Eﬁ{ié)gﬂﬁn%ﬂ ?ﬁq~%8@:3nyﬂrﬁfn8f{%z%l¥h)

carpqxg(hg)aqg methy ester w@rqamayat)ed by shremslographyjovehsiiceogad eluted

ALSSEAG QDT 5 SRR ot o

1 apd the isgmg @lutedisesond is reforred ta as [SOBE{B]Z Prepared as
described in exanple 3 except that (S)-2-tert-

but oxycar bonyl am no3- (4-di mat hyl am no- phenyl ) - pr opi oni
was used |n_§gl ace

[02(5912&8)—&&&&?@95@% ﬂ@r[ﬁlr@rﬁ dibydrograzpl L Hidiopindi/-2edigxo-
T e, e O o R
+

H Msac@ $-Viass @%1518@5 alCﬁnMaSS 564.1184 (

[0251]2-{(S)-3-benzooxazol-5-yl-2-{4-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-2, 5-dioxo-
imidazolidin-1-yl}-propionylaming}-thiazole-4-carboxylic acid methyl ester, isomer 2 .
HRMS: Obs. Mass, 564.1184. Calcd. Mass, 564.1184 (M+H).

[0252] 2-[(S)-2-[4-(2,3-Dihydro-benzo[1,4]dioxin-6-yi)-2,5-dioxo-imidazolidin-1-yi]-3-
(4-(S)-dimethylamino-phenyl)-propionylamino}-thiazole-4-carboxylic acid methyl ester
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pl ace of
t ent - but oxycar bonyl am no- ( 3- f | uor o- 4- met hoxy- phenyl ) -a

cetic acid used in step 7.

t wot2e@ubgsry car bonyl am ho- (2, 3- di hydr o- benzo[ 1, 48i005kh926
-6-yl)-acetic acid was prepared as descri bedP

exanple 3, steps 5 and 6, exgept that 3, 4-

et hyl enedi oxybenzal dehyde was used in place of

3- flyuor g- 4- met hoxy- benzal dehyde. |

(S) \@ ent - but oxycar bonyl am no- 3 d| met hyl am no- phen
<§m ' ared descri

I ni d
éi)si go el{qoaé: @1 hn%]_ y
[ 0254] 1876 R"

, 3- dl hydr o- benzo?l 4] d| 0

i m daZgyt -1 -yl ] -3-(4-di met hyl ams nyl ) - propi ony
| am no]Fthi azol e-4-carboxylic 15 acitd net hyl ester
wer e separated by chromatography over silica gel

l}%#ﬁ}d with 90:1:10:6 v/v mxture of chloroform!|
wepared qa describesdaexample 3lexcaps that ¢5ee-terél ut ed

d
t%%%@g?ﬂb;égwg@gfe%%égyaﬁﬁﬁ@ Zhhdnftohidhic SRiThs BhEh fpiace
q §2551ot-prteyvoaronylaminors-piembppinnit Reidusedin step Jand tort-
b&t&cyﬁ;hr@& larir@a@03-dthy Br(% -bdiZo '?4]5]10)(][’1-—6 I){g—aceﬁc acid was used in

Iamno henyl ro ol e-4-C
Sm?erggé 4 mg@t—@f Iuorq-gmhogy— enyl)-acetlc acid used in

L e

prquagecf @Q cnbed in example 3, steps 5 and 6, except that 3,4-

@@%’%&@ﬂzﬁ‘%&ﬁé Qﬁ@ﬁ%eﬁ%‘ pRbd of 3 HB Arfathbly Gensz'a?dehyde.
(S erhersI AR QIR s ariinesy - phopianib acitwas

PESI A BN S BL . AT D g, A eroo

Exanple 7 In a simlar manner as prepared in Exanple
3, the follow ng conpounds were prepared: io0

(023222 fsoMerof é{@-ﬂ&%@dﬂy&ﬁﬁl&%{ﬁﬁ%& 6912 8laf%o-

in-
'“lid%%!a fﬂhgT(ﬁTﬁlms}hwaﬁmawh@nm—ﬁmpmiamraohmnazoiﬁeﬁmrboxyuc
acié histhyPebtePwbire S&farated by chromatography over silica gel eluted with

90:1:10:6 v/v mixture of chloroform / methanol / water / acetic acid. The isomer
eluted first is referred to as isomer 1 and the isomer eluted second is referred to as
isomer 2,

[0255)2-[(S)-2-[4-(2,3-Dihyd ro-benzo[1,4]dioxin-6-y1)-2, 5-dioxo-imidazolidin-1-yl]-3-
(4~dimethylamino—phenyi)-propionyiamino]-thiazole—4-carboxylic acid methyl ester,
isomer 1 RO4903745-000-001

HRMS: Obs. Mass, 566.1704. Calcd. Mass, 566.1704 (M+H).
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NHO S F NJ[0258] Prepared as described in exanple
3 except that (S)-2-tent
but oxycar bonyl am no- 3-t hi azol - 4-yl - propi oni ¢ aci d was
we alshRs@l ace of (S)-2-tert- 15 PCT/EP2005/009926
but oxycar bonyl am no- 3- phenyl - propionic acid in step 3.
HRVS: (Cbs. Mass, 520.0753. _g@_cd. Mass, 520.0756
(MtH) . [ 0259]
[oia5@:{@(3%)2%@%%@@?@%5@% Haioxik!e-9)-2 548X S hRI5iR - 1 di-s-
(4rfpn61§ iiRheIY-ArepidWaminchthiaroje-# cadmxglicratidyhethyl ester,
is@pbep. 0 OOH N O ~-NANO -NOQ 20 SVN [0260] -

Prepared as described in exanple 3 except that
H%Mﬁ?zob%d\ﬂawfé@d@@z@am. MESsEFEDUBIOM0RS - 106

but oxycar bonyl am no- 3-t hi azol - 4-yl - propi oni ¢ acid was
“used in place of (S)-2-tert-

but oxycar bonyl am no- 3- phenyl - propionic acid in step 3

and benzo[ 1, 3] di oxol -5-yl -

tert - but oxycarbonyl am no-EXaPle %ci d was used in pl ace

of tent-butoxycarbonyl ani no- . o _
In @3sifilao neanheretshre parditinEXamprs 3,aha SolowThPéSMpbunds were

1, 3] di oxol -5-yl-tert 5
pd%%ﬁ% ycar bonyl am no-acetic acid was prepared as
described in exanple 3, steps 5 and 6, except that
3, 4- et hyl enedi oxy- benzal dehyde was used in place of
3-fluoro- 4-nmethoxy-benzal dehyde. HRMS: Cbs. Mass,

IR A 7 1 S P en R oMY K-l by phiezor
4-yjprepignglaminelithiazolet4tarboxyliclackd methyl ester
thiazol -4-yl -propi ogyl am no}-thi azol e- 4- carboxylic

acid nmet hyl est e\ro‘ O o H
N O YN
’ *jjw(‘@
s N \
H O -
g ~—
\=N

[0258] Prepared as described in example 3 except that (S)-2-fert-
buthycarbonyiamino—3-thiazo!-4—yl-propionic acid was used in place of (S)-2-fert-
butoxycarbonylamino-3-phenyl-propionic acid in step 3.

HRMS: Obs. Mass, 520.0753. Calcd. Mass, 520.0756 {(M+H).

[0259] 2-{(S)-2-(4-Benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1 -yh)-3-thiazol-4-yl-
propionylamino]-thiazole-4-carboxylic acid methyl ester

\ 0]
H
N
7 »\ N o
s N
H 'e) OJ
S\?l\!

[0260] Prepared as described in example 3 except that (S)-2-tert-
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OOMNHO 3NONO INS "z O N[0262] Prepared as
described in exanple 3 except that (S)-2-tert-

but oxycar bonyl am no- 3-t hi azol - 4-yl - propi oni c acid was
uschobemagsace of (S)-2-tert- 15 . PCT/EP2005/009926
but oxycar bonyl am no- 3- phenyl -propionic acid in step

and tert
"but oxycar bonyl am no- (2, 3-di hyqsro benzo[ 1, 4] di oxi n- 6-yi

bum%arﬁomﬂérﬂm\bﬁﬁtﬁﬁz%ﬂétgﬂ cf}ﬁ@a&& yas used in plaﬁ r?f §) -2fert-

E’ é car bonyl am n uor o-
g{gﬁxg atbo rﬁmgtl’gahe;ny! prop:onlc acid in step 3 and benzo[1 3]d|oxor- -yl-

tert- but&@@%ﬂfa@ﬂﬁ%%@@? J‘é’cnﬁ %fa% u@gHYﬁjB%cg gf‘:fagl%né%ﬂa%onyiammo—

aceti ¢ acl are escr
g;(g pé-methoxypl egylhﬂqpts a ik iebep 7hBenzo[1, 3]dioxol-5-yl-tert-

Butdxpdaiy f
;‘%)guor o(b - me:1 ngv)éen?(g%ﬁga éﬂsﬁy’gs a%é&%%g’ b %2’3’? 3, Steps 5
oBEsPt that %&‘mﬁlﬁS'@"e@lQ@Y-bEWItﬁehyﬂp wds0B@d]in place of 3-fluoro-

Z.Tﬂe(tﬁaxyzbérflzagj%hgaéjor 0- 4- nmet hoxy phenyl)-2,5-di oxo-imd

| -yi] furan-2-
eéﬁ’H @B%M@%ﬁrﬁﬂ@?ﬁﬂhu GalsdeMass A5 1500642 @144di d net hyl
ester WD 2006/ 029862 PCT/ EP2005/ 009926 -107 \ O 0 ON
NONOF [0264] Prepared as described in exanple 3
except that (S)-2-tent-

3-f d
@ ?ﬁ%%?i{lﬁ géﬂllﬁ]%ro@eg%q?[q tﬁdloxmpr-y?l !2%[]clhgxo%ﬁ!|1lda\z,\§%m 1-yl}-3-
tbvazd»@plqnrbpnytyiamfrm}—*tﬁaﬁcbléﬂy&:ar@bﬂmb aRidmamhyfedier step 3.
s HRVE: Cbs. Mass, 50Q3.1035. I'cd. Mass, " 503.1031

(MtH) . [ 0265] 2-] 2- (4 Be zo[ﬁl 3] di on 5-yl1-2,
5-di oxo-i m dazol i L%; P hyl.-

)
I m dazol - 4-yl) - propi LNOojn t A
acid nethyl ester

t

-carboxylic

S
\=N

[0262] Prepared as described in éxample 3 except that (S)-2-fert-
butoxycarbonylamino—3-thiazol-4-yl-propionic acid was used in place of (S)-2-tert-
butoxycarbonylamino-s-pheny]—propionic acid in steb 3 and fert-
butoxycarbonylamino—(2,3-dihydro—benzo[1 ,A]dioxin-8-yi)-acetic acid was used in
place of ted—butoxycarbonylamino—(3~ﬂuoro—4-methoxy—phenyi)-acetic acid in step 7.
teﬂ-Butoxycarbonylamino-(z,3~dihydro—benzo[1 ,4ldioxin-6-yl)-acetic acid was
prepared as described in example 3, steps 5 and 6, except that 3,4—ethylene6ioxy—
benzaldehyde was used in place of 3-fluoro-4-methoxy-benzaldehyde.

HRMS: Obs. Mass, 530.0805. Calcd. Mass, 530.0799 (M+H).

[0263]2-{(8)-2{4~(3-F iuoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-furan-2-
yl—propionylamino}-thiazo!e-4-carboxylic acid methyl ester
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OO N '"N11 O-NO SH11 ~J NO Nio [0266]
Prepared as described in exanple 3 except that
(S)-2-tent-
Wneostorosse bony | ani no- 3- ( 3- met hyl - 3Hi i dazol pérprabiRe
ionic acid was used in place of
(S)-2-tent- butoxycarbonylanhﬁo 3- phenyl - propi oni c aC|d
in step 3 and
benzo[ 1, 3]d|oxol\§-yb-tert-butoxycarbonylan1no-acet|c
acid was used in pld&ce of tapl-H
but oxycar bonyl am no- £3nf | dpr o74-yret y- phenyl ) -acetic
acid in step 7. 15 N Q
Benzo[1,3]dioon-5-yI5ttha ut okycartonyhani no- aceti c
acid was prepared as d i bed”in exéinple 3, steps 5
and 6, except that 3, 4-Nephyl enedi oxy- benzal dehyde
was used in place of 3-fluoro-4-nethoxy-benzal dehyde.

- (bs. s, .b13.1193. Calcd. Mass, 513.1187
[0 %ep%d 2 ARRtribed in examiple 3 exebpt thirt (8)-34ort-

but®@a6dibdn{iaMind3 fdran2-P= d?bbhzﬁﬁfc%dﬂﬁﬂé@ Lded IFbi9%s B &)W dert-

5-di,oxo-imd l'idin-
b“&ﬁpﬁbﬁngaw”‘bgﬁ‘g‘ rﬁWPﬂ@}aqu'ﬂeﬁ%? 8- 4- car boxyl i c
HRSH 0TS Mdssesen030 @808/ S8eRIAGHRRRANS! 009920
-108- 0 \O OO NOO NTJO Pr epar ed
as described in exarrpl e 3 except that (S)- 2 tert-
but oxycar bonyl am no- 3- pyri di n-3-yl - propionic acid was
used in place of (S)-2-tert-

- [0265] 2:{(5) - teBghzzofi BfdiGeop B el 5-onpimitiagoidih-d -yIN3-38- AR tR1-3H-

m@8eesE B ploniomiamingt wzg'eawmoaww‘eﬁ%mewcﬁs&a h- 6yl

)-acetic acid was u . in place of

t ent - but oxycar bon§ m no- (éi@#,k}ro 4- met hoxy- phenyl ) -a
cetic acid in step 7 N

t ent - But oxycar bony!l , e)nzo[ 1,4]dioxin
-6-yl)-acetic acid wa

[0266] Prepared as described in example 3 except that (S)-2-fert-
butoxycarbonylamino-3-(3-methyl-3H-imidazol-4-yl)-propionic acid was used in place
of (S)-2-fert-butoxycarbonylamino-3-phenyl-propionic acid in step 3 and
benzo[1,3]dioxol-5-y!-tert-butoxycarbonylamino-acetic aéid was used in place of fert-
butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7.
Benzo[1,3]dioxol-5-yl-fert-butoxycarbonylamino-acetic acid was prepared as
described in example 3, steps 5 and 6, except that 3,4-methylenedioxy-
benzaldehyde was used in place of 3-fluoro-4-methoxy-benzaldehyde.

HRMS: Obs. Mass, 513.1193. Caled. Mass, 513.1187 (M+H).

[0267]2-{(S)-2-[4-(2,3-Dihydro-benzo[1,4]dioxin-6-y1)-2,5-dioxo-imidazolidin-1 -yl]-3-
pyridin-3-yl-propionylamino}-thiazole-4-carboxylic acid methyl ester
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prepared as described in exanple 3, steps 5 and 6,

except that 3, 4-ethyl enedi oxy- benzal dehyde was used,

in place of 3-fluoro-4-nmethoxy-benzal dehyde. i o HRMVS:
Gas200dMsss: 524. 1229. Cal cd. Mass, 524. 1235 ( Mgk

Exanpl & 8 [ 0269] P2005/009926
2-{(S)-2-[(R) -4-(3-Fluoro- 4ﬁ5§thoxy phenyl ) -2, 5- di oxo-

i m dazol i din-| -yI] 3- 15
phenyl - pr opi onyl am ney} 4hi azol e- 4-car boxylic acid

nmet hyl ester \ O F S O/o I|~N N/ N-K0270]
Recrystal lization of Y‘ ‘S
2-{(S)-2-[4-(3-fluor@-4 \-»u -h-QSdloxo-

i m dazol i di n-1-yl] - 3-gheny ' ami no} -t hi azol e- 4

- car boxyl ic acid methyl 3G “Tom acetonitrile gave
2-{(S)-2-[(R)-4-(3-fl uokg-+A- nmet hoxy- phenyl ) - 2, 5- di oxo
20

N

i m dazolidin-1-yl]-3-phenyl -propi onyl am no}-thi azol e-4
[0268] Breppredcasdestritvet iry bxaraplers exdepMBat )2-1dyRSS,

bg@%ﬁ@%gﬁ%@%@r lds LY égﬁllpg%a];'él%g aS;JgI+W|_23 us\./gg i%%?&?éeoo%%gﬁg—teﬂ-
batoky@ybanyidnsne S-gifeil-propontc BELRO¥pEE@AY fart- 2, 5- di oxo-

bl B g%?'sﬂ# 2 ﬁ%‘imftfﬁ"é% rHdigxigf-Phrgeiicagd wes used.in
phee bf/te@ﬂmyc@b&@a@uhb%&ﬂﬁbﬁ—ﬂme@hd@%n fiReYié B&id in step 7.

- Bkl SR YTE Bereln A B %’a%&m'p%@@w@%ﬁ

priepateieassiesctibedindxanle 3, SBIYES £Aus, dXbsst thated 4 bthyrRsiioxy-

bekiEhide i %%%P%QO??%@O%%%FW obiERdSver e

HRMSpr@bsarMatst 5RaN1RRe. Ciidde MRRBISDO1785NHg). Of
di ast ereoi soners. [0273]
2-{(S)-2-[(R)-4-(3-Chl oro- 4- met hoxy- phenyl ) - 2 5- di oxo-

i m dazol i di n-1- yI] 3-
Example 8

[0269]2-{(S)-2-[(R)-4- (3—Fluoro-4~methoxy-phenyl) -2, 5~dioxo-|mrdazolidm ~1-yl-3-
phenyi-propionylamino}-thiazole-4-carboxylic acid methyl ester

O
0. H F
L
/ iy
S»\N N\e ©

0

N
O

[0270] Recrystallization of 2-{(8)-2-[4-(3-fluoro-4-methoxy-phenyl)-2, 5-dioxo-
imidazolidin-1 -ylI-3-phenyl-propionylamino}-thiazole-4-carboxylic acid methy! ester
from acetonitrile gave 2~{(S)—2~[(R)—_4—(3—ﬂuor0—4—methoxy—phenyl)—2,5-d10x0~
imidazolidin-1 —yi]-3—phenyl-prOpionylamEno}-thiazole—4~carboxylic acid methyi ester.
HRMS: Obs. Mass, 513.1245. Calcd. Mass, 513.1239 (M+H). -
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phenyl - pr opi onyl am no) -t hi azol e- 4- car boxylic acid
nmethyl ester 0 OOH NI'~ OO0\ SANNO9- HC is
[0274] Crystallization of

wr homreséz [ 4- (3- chl or o- 4- met hoxy- phenyl) - 2, 5pgi@¥8ms/009926
i m dazol i di n-1-yl ] -3-phenyl - propi onyl am no}-thi azol e-4
-carboxylic acid nmethyl estgp, prepared as described
in exanple 4(g), fromacetonitrile. HRVS: Obs. Mass,

0 2 L. - - (2TH. dio%s-imi idin-1-vi-3-
o G 3 S ey I e ricRB gzl fog2
phepyhpoRphdaminp}fhinzaedrearhexylic acid methyl ester
- propi onyl am no} -t hi gzol e- 4-car boxylic acid nethyl
ester WO 2006/ 02 PCT/ FP2Q094 009926 -110 0 O O ON
O 1\ O fi [0278\Cry&alYitkatj
of 2- {(S) - 2- [ 4- benzol/1,'8] d*ayi-<B- odi oxo-i n dazol
i din-1-yl]- s” N \
3- phenyl - pr opi onyl am ng

[ azo? e-4-carboxylic acid
nmet hyl ester, prepared descri bed in exanple 4(cc),
fromacetonitrile. 5 HRMS: Obs_ Mass, 509.1131. Cal cd.
Mass, 509. 1126 (MtH). [0277]

[0272] Eiom the] raBthed Hi§uors obtid almve-rptrgstulliaiforbit dias poskibieiaz

Ldi.n-l-vl l-3-ph | - ) . R
recBefinldihdl diasioRBRT brosent in e siaring MUy et ny
HRAS 2 Ob6) Bats, Olidd. Wass, 543.1B39 i(M+H§1278]

Crystallization of :
2-{(S)-2-[4-(3,5-difluoro-phenyl)-2, 5-di oxo-i mdazolid

in-1-yl]
3- phenyl - propi onyl am no) -t hi azol e- 4- carboxyl i c acid
met hyl ester, prepared aExampie9

In a similar manner as described in Example 8, the following compounds were
prepared from the corresponding mixture of diasterecisomers.

[0273] 2-{(S)-2-[(R)-4~(3-Chloro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-y{}-3-

' phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester

A\ -0
SRy
O
/s/"k ' N\e QD
h‘ \

[0274] Crystaliization of 2-{(S)-2-[4-(3-chloro-4-methoxy-phenyi)-2,5-dioxo-
imidazolidin-1-yI]-3-phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester,
prepared as described in example 4(g), from acetonitrile.

HRMS: Obs. Mass, 529.0947. Calcd. Mass, 529.0943 (M+H).

[0275]2{(S)-2-{(R)-4-Benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester



described in exanple 4(h), fromacetonitrile. HRVE:

Obs. Mass, 501.1043. Calcd. Mass, 501.1039 (M+H). 15
[0279] 2-{(S)-2-[(R) - 4- (3- Fl uor o- 4- et hoxy- phenyl ) -2, 5-
dinaxmedomsiazol i din-1-yl]-3-(2-

met hoxy- phenyl ) - pr opi onyl am no) -t hi azol e- 4- car% P 005/009926
acid nethyl ester O H OONHOH' Ol OF pi [0280]
Crystallization of

2-{(S)-2-[4-(3-flu ro-dl nmet hoxy- phenyl ) -2,5-di oxo WD
2006/ 029862 PCT/ EP260%/ 009926 ¢ - 111

i m dazolidin-1-yl]-3-(2-net Boxyyp en70p| onyl am no

} -t hi azol e- 4- car boxyl ic Wcj & Hy I R prepared
as described in exanpl & Qi acetonitrile. HRVS:
Qbs. Mass, 543.1351. Cal | Nass, 543. 1344 (I\/H—|) S
[0281] 2-[(S)-2-((R) -4-BeRzgf 1, 3] di oxol -5-vyi - - di oxo-
i m dazol i di n-1-yl)-3-
. cycl 08 Eﬁ rop| onyl am no] -t hi azol e- 4-carboxylic acid
"éfla ion Of B{S)1-[4denz8{1, JdMxbl-5-yIR bLdioxa-Fhid¥zolidin-1-y]-

s%‘ o R e B bR s sarbange ssidymathylestenpirpsend o
?ﬁq ibeg jn example 4(cc), from acetonitrile.
O PR B Al s W B B, ©

exanple 5(f), fromacetonitrile. HRVS: (Cbs. Mass,
473.1129. Calcd. Mass, 473.1126 (MtH). [0283]
2-[(S)-2-((R) -4-Benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-i m daz

[0]2711]23{(3}~21[()R)34—(3 5- lelluoro-pheny!)hlz S-dioxo-imidazolidin. ? -vil-3:phenyt-

C.l ope opl ony amno -1
R{éf?ﬂ ﬁ E@TVO&H '@Zﬂ?feé-scarbpwhc,acm roethyleste31 N N \ %0

O o H F
N9
T

O

F

10 [0278]Crystallization of 2-{(8)-2-]4-(3,5-difluoro-phenyl)-2,5-dioxo-imidazolidin-1 ~yl]-

i3

3-pheny!—propiony!amino}—.thiazole-zl-carboxylic acid methyl ester, prepared as
described in example 4(h), from acetonitrile.
HRMS: Obs. Mass, 501.1043. Calcd. Mass, 501.1039 (M+H).

[0279]2—{(S)~2_—[(R)—4-(3—FIuoro-4—methoxy—phenyl)—2,5—dioxo—imidazolidin-1 -yl]-3-(2-
methoxy—pheny!)-propionylamino}-ﬂ1iazole-4—carboxy!ic acid methyl ester

. O
H
OJ%. o OYN
I\ N eeryy
N \Ve Q\C{\
© F
O/

[0280] Crystallization of 2—{(8)-2—[4—(3-ﬂuoro~4-methoxy—phenyl)~2,5—d ioxo-
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OQ 15 [0284] Crystallization of
2-1(S)-2-(4-benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-im dazolid
1-y

- | )
%}%:@oentyl pr opi onyl am no] -t hi azol e-4- carboxylic
WECHy| “ester, prepared as described i PCIERA§ISE09926

5(e), fromacetonitrile. HRMS: CObs. Mass, 501.1441.

Cal cd. Mass, 501.1439 (I\/HrH)lll 20 [ 0285]
Q/cl entyl (S)-2-[(R) -4-(3-fluoro-4-net hoxy-phen

'WWE){ZOM h-dF ke Wmmmlm@m{ﬂamzerbemamd

e Al ar boxyl
"’.‘?"ac. A L L S
Maeﬁﬁ; of3.$850- Calcd. Mhss, §48.1348 (M+H).
2-[4 (3 fluoro-4-metho Y p Y( )- xy-phenyl)-2,5-
di oxo-i m dazol i di n-1|-yi] propi onyl am no}-t hi azol e- 4-car
boxylic acid nethyl ester, 5 prepared as described in

BTS2 B AR Sk b $-inmrymidacaigin 1315
CV?;’?@;T p)i’mb }gﬁl;nc_ﬁ'tmaﬂéﬂ@ﬂcérbokﬁﬁ%m ety éstdp | dazol i d

propi onyl am no] t I e 4- car boxylic acid nethyl
ester O O OyN N OSYM S N 10 [0288]
o_

Crystallization of
"gazol idin-1-yl)
oIe-~-’ﬁrboxyI|c acid

2-[(S)-2-(2, 5-di ox
- 3- phenyl - pr opi onyl am

[0282] Crystallization of 2-[(S)-2-(4-benzo[1,3]dioxcl-5-yI-2,5-dioxo-imidazolidin-1-y)-

3-cyclopropyl-propionylaminol-thiazole-4-carboxylic acid methyl ester, prepared as

in

]-

nmet hyl ester, prepared

described in example 5(f), from acetonitrile.
HRMS: Obs. Mass, 473.1129. Calcd. Mass, 473.1126 (M+H).

[0283] 2-{(S)-2-((R)-4-Benzo[1, 3]dioxol-5-yi-2,5-dioxo-imidazolidin-1-yl)-3-
cyclopentyl-propionylamino]-thiazole-4-carboxylic acid methyl ester

o

/ N O YN -.... .

s/“\ N Q\o
-

[0284] Crystallization of 2-[(S)-2-(4-benzo[1,3]dioxol-5-yI-2,5-dioxo-imidazolidin-1 1-yN)-
3-cyclopentyl-propionylaminol-thiazole-4-carboxylic amd methyl ester, prepared as
described in example 5(g), from acetonitrile.

HRMS: Obs. Mass, 501.1441. Calcd. Mass, 501.1439 (M+H).

[0285] 2-{3-Cyclopentyl-(8)-2-[(R)-4~(3-fluoro-4-methoxy-phenyl)-2, 5-dioxo-



5

descri bed in exanple 4(u), fromethyl acetate. HRVE:
Obs. Mass, 471.0795. Calcd Mass, 471.0792 (MtH). 15

[ 0289]

2wp(2B)erdesst R) - 4- (4- Met hoxy- phenyl ) - 2, 5- di oxo- i dazald o
din-1-yl]-3-thiazol-2-yl-

pr opi onyl anmi no} -t hi azol e- 4- Cffboxyllc aci d net hyl

ester \ 0 0O OON/SNN N }.. 23 S ,110( N WO

24

2 3@%@??‘?@%’ F’@P‘#&%%ﬁé}%%%ﬁa 4: céﬂb%xyﬁcoc?r&&’lnethyl ester
2-{2-[(R) -4-(4- ne&h - phenyl ) -2, 5- di oxo-i m dazol i di n-
1-yl]-3- thiazol -2°y propl

i no)-thiazol e-4-carb ster pr epar ed
as described in exa nitrile.
HRMS: Obs. Mass, 502. 0853H cha l\/assF 2. 0850
(MrH) . 5 [0291]

2-{(S)-2-[(R) -4-(2-Fl uor 0=4- met hoxy- phenyl ) - 2, 5- di oxo-
i mdazolidin-I -yl]-3-

[pﬁ%!ﬁryﬂﬁmmﬁ)df Qr{taldg@&apbhiyﬁﬁsa f[ﬁgﬂ%ﬁigawhbﬁm@{j Bﬂewf)—z 5-

Jﬁ?(%@ h@@z y%f %P@ri?mm1tlajﬁije-4-carboxyhc acid methyl ester,
2 f 2,5-dioxo io
fep{zg&la dﬁ: r[b%d ":] B?%rﬂp%esr@? q%g?%ﬁm?ﬁa%n no} t Ih| )3(.20: e-4
DB 5 Fles o s, Reiednabis BoRa b @b, toser bed
“in exanple 4(k), fromacetonitrile. HRMS: Obs. Mass,

513.1244. Cal cd. Mass, 513.1239 (M+tH). Exanple '10 15
2-1(S)-2-(2, 5-Di oxo- (R)-4-pheny| -imdazolidin-1-yl)-3-

[ﬁﬁﬁﬁl[(éi rzo(?é)oﬁ]%l ﬁnkgﬁ ‘thiophen-3-yl-imidazolidin-1 1-yl)-3-phenyl-

proplonylamlno]-thlazole-4ucarboxy1lc acid methyl ester

0

15

[0288] Crystallization of 24(5)-2-(2,5-dioxo-4-thiophen-2-yl-imidazolidin-1-yl)-3-
phenyl-propionylamino]-thiazole-4-carboxylic acid methy! ester, prepared as
described in example 4(u), from ethyl acetate.

HRMS: Obs. Mass, 471.0795. Calcd Mass, 471.0792 (MH-H).

J0289] 2—{(8)-2-[(R)-4-(4—Methoxy—phenyl)-2,5—dioxo—imidazoiidin—1-yl]—3-thiazol-2—y!—

propionylamino}-thiazole-4-carboxylic acid methy! ester

oJ}‘ o OYH

B

SLS$N{ @‘O\
A
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20

t hi azol e-4-carboxylic acid nmethyl ester O H 0 OON
~S\, NN/ O [0293]A solution of
2-((S)-2-am no- 3- phenyl - propi onyl am no) 4hi azol e-4-carb
j cid nmethyl ester (prepared as described in
Wg’%{’%}%%%g step ¢) (0.61 g, 2.0 nmmol ), 20 PCI/EP2005/009926
(R) -t ent - but oxycar bonyl am no- phenyl acetic acid (0.55
g, 2.2 mol), diisopropyl etli§lam ne (1.40 nL, 7.88

- hydroxybenzotriazole (0.324 g, WO
[0Z é%@%g?@%mﬁy@%?é%@#%@émmﬁmﬁmgmimidaolidinq-yu-s-

thidshe!-- bhpaRHE-A9 L is Bl RSl Lee bat h
for Wr;nﬁ%t eg To thgédg{%o[ @a&ﬂ%ll?tgﬂdorﬁgtﬁggeési%ﬁ, hfquﬁer} as

degbed jp s¥amplodid.dram asetonitdlel - NN, N N -

HRMS @l eyl 505, 0880 AL WiALOBROYAB ffH: 91 0. 2. 40
moi ). The reaction mxture was stirred for 5 ninutes
and the ice bath was renoved and stirring continued
for 1 5 hour. The reaction m xture was then diluted
with ethyl acetate, washed brine and the aqueous

B s g SO ALy g
phedly Pliclon iy afh it iens iaiic ac ety estar ca gel
contained in a 60 mgvacuumfiltration funnel.

Resi dual materi alo-was el uted frorr]:t he pad of sodium
sulfate and silica l{,vm&l?
e e

_ % yl \acetate and the
filtrate was in co %tr [ ...\(@to gi ve
-[(S)-2-((R)-2-tert S5utpgx _‘qgny n8- 2- phenyl -
onybam no] -t hi azol e- 4--carbo
ich was taken into dry

acet yl am no) - 3- phenyl -
xylic acid methyl est
di chJor onet hane (10 under argon and cooled in an
ice bath. To this was added trifluoroacetic acid (5
9 mol ixture stirred at 0 C for 2
ro2gcrataite RO R A et enathen eumvb f e o
lmldwvhlﬁasi-yl]m?heaﬁﬂfﬁﬁo?ﬂam}gmtaﬁaem&é}bskﬂfe'a%roofﬂ@{rﬁﬁgaer,
reci pited w an e suspensi on was
pre@z{} g‘rj %&?%ng?b *"rﬁxﬁﬂlpZ%f‘&}’ffg’@é‘F?@"M@ i sol ated by

HRME! Oz, iMassa b i3 9248 athivd thagd, BeB.128d (vdr)ed to give a
tan solid. The solid was taken into dichloronethane

and washed with saturated aqueous sodi um bi carbonat e

sol ution. The organic |ayer was separated, dried over

sodium sulfate, filtered, concentrated and dried to

give 2-[(9)-2-((R) -2 2oExample 10

am no- 2- phenyl - acet yl am no) - 3- phenyl - propi onyl. am no] -t
2-[($)-218 BDidx6 RV dify 1A dhzolidin-1 -yI}-3-phenyl-propionylamino]-

thiazole-4-carboxylic acid methyl ester

[0293] A solution of 2-((8)—2—amino-3-phenyl—propionylamino)-thiazole—4~carboxytic
acid methyl ester (prepared as described in example 3, step c) (0.61 g, 2.0 mmol),
(R)-terf—butoxycarbonylamino~phenylaceﬁc acid (0.55 g, 2.2 mmol),

diisopropylethylamine (1.40 mL, 7.88 mmol) and 1-hydroxybenzotriazole (0.324 g,
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met hyl ester as an off white foam (0.80 g, 91%.

[ 02941A sol ution of

2-[(9)-2-((R) - 2-am no- 2- phenyl - acet yl ani no) - 3- phenyl =

p Maproosiyzbsai nol - t hi azol e- 4- carboxylic acid ne

ester (0.795 g, 1.82 mmol) and 2s b be20osiossas
di i sopropyl ethylamne (1.10_ 6.2 mol) in
tetrahydrofuran (20 m-) was added to a sol ution of

QL@T@B@@Hﬁ A(,N—dlt’énétfﬂlfom;an@iae K@m% a8 s%rr%%ﬁ ﬁ_fn ?r)eogath for §minutes

uran

:{f ﬁ % 3 @ and tetra
Sl &0l W-praNG selufips Wakdder G-BanZalIiazat Iy, N AT, -
tatmnﬁ@hsﬂhﬁfmﬁh |h§kﬁﬂ1r%bﬁos%thmé] (03@‘3%,&4t &0 m-mgl? M }'ga%tlon mixture

water, brine over sodi

&’&P Pﬁ'a%d ?%\%nwm%ﬁ #r e isambaty d\l’aﬁefﬁﬂp\lad @ng@mrmgmntammd for 1
hburt Mheseatis GBGurRYw thenBiRed Qﬂh%’[ﬁ%%ﬁe t"ﬁ%ﬁg? It:'lnrr11e and the

radlet el ut ed between 0.2 and 2%
%ﬂ‘é‘?ﬂ”& Reted arithgiay asgtate cFlye cembingdorganioexttauts were

ﬁﬁedttﬁfr@ugﬁ st off Joaim &fﬂ%tt% I'ékéllre'dl én @1@@8? of.a pad of Fljlc%gel

S R)-2,5-d d
%‘?{kéﬂ)%d S EB)TB'ﬁW%Hﬁn%']%’am fé\lﬂaele éﬁr%wfaigsqtemai was.emted from the

‘Eﬁm"\?\%ﬁ%gggﬁé”‘g&?ﬁk’% SFUITERY] A QTG the G s
@rsenifpied in yaeyotgnive (R} (Rv<er-buBsyambanylamino-2-phenyl-
dﬁe@jmhmo}-é &M?&%}Jidﬁyﬁnﬁﬁ IthigLol@St- gﬁmgr%h%%%ld rﬂethal ester which

| oW n ounds

l e 10,
"@%ﬁ?’gm o g alﬁblemﬁhym%m )(tmdaar@ar@rwmd bmie«b [nlantipd bath.
Totiswhs Mﬂde&ﬁﬁhbfbacéﬁd WE frg‘? @rrﬁﬁxaﬂ%%‘&rtﬁé H%ftbl%ﬁtpred at0

Egocsgﬁrg% o'li @acgg"a n’up@gem@)then concentrated to dryness. The residue
widd)taked ﬁﬁ@ﬂrchlﬂré’r‘n@ﬂéﬁé%ﬁ@ %Ye%}c)éplt‘éd%imgﬂéygpg ﬂ'éz Qsﬁ%ﬁﬁn was

ﬁ/a ggef accordi ng rocedure o
reg H’”t‘ﬁ thWf@rWa%Sﬂéted bhefiraton and@asias] with ether and

driéd 1@fﬁb a tan- solld The solzdzw%s Blﬁn Olln’co dbcehrl]c%rgtrht_etizﬁng 2nd washed with

%0296 Lé ‘;gﬂ.l
furatedgg 8% Sodimbicarbonate §0Iytu]>n The organic layer was separated,

 dRed beéwécdnirﬁ %'uﬁé‘t)é' ﬁrmra@}coygérﬁg?%\ﬁ afld ﬁﬁ%& ‘ﬂ){éi\f% nggﬁ)] AL R)-2-

ester

a@r’%ér@&"&'@@éﬂ@ﬂ%@ nhenykmﬁploey amiexldbiszoleatarboxylic acid
ey e ks an off white foam (0.80 g, 91%).

[0294] A solution of 2—[(S)-2-((R)—2-amino-2—phenylnacetylamino)~3-phenyl-‘
propionylamino]-thiazole-4-carboxylic aéid methyl ester (0.795 g, 1.82 mmol) and
diisopropylethylamine (1.10 mL, 6.2 mmol) in tetrahydrofuran (20 mL) was added to
a solution of diphosgene (0.151 pl., 1.27 mmol) in a mixture of toluene (20 mL) and
tetrahydrofuran (20 mL) over 10 minute at 0 °C. The mixture was stirred at 0 °C for
20 minute then diluted with ethyl acetate. The mixture was washed with water, brine
and dried over sodium sulfate. Evaporation of the solvents and purification of the
residue by chromatography over silica gel gradient eluted between 0.2 and 1.2% v
methanol in dichloromethane followed by recrystallization of the isolated product from
acetonitrile gave 2-[(S)-2~((R)-2,5-dioxo-4-phenyl-imidazolidin-1-yl)-3-phenyl-
propionylaminoj-thiazole-4-carboxylic acid methyl ester as a white crystalline solid
(166 mg, 20%).
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but oxycar bonyl am no- ( 2, 3-di hydr o- benzo[ 1, 4] di oxi n- 6-yl
)-acetic acid was used in place of
(R)-tert-butoxycarbonyl am no- phenyl acetic acid in step
1. HRVE: Obs. Mass, 523.1286. Cal cd. Mass, 523.1282

W R/R4g5/029562 PCT/EP2005/009926
[0298] 2-{(9)-2-[(R)-4-(2, 3- D|hydro benzo[ 1, 4] di oxi n- 6-

yl')-2, 5-di oxo-i m dazol i di n-1ksyl ] -
3- (4-fluoro-phenyl)-propi onyl am no}-t hi azol e- 4- car boxy

HRMS: (tvsl Massh465. 82221 CAlcd Mpds, @65Q287.(M+HR. O F WO
2006/ 029862 PCT/ EP2005/ 009926 116 [0299] Prepared as
described in exanple 10 except that (2R)-tert-
but oxycar bonyl am no- ( 2, 3- di hydr o- benzo[ 1, 4] di oxi n-6-yl
)-acetic acid and 2-((S)-2-
ani no- 3- (4-f | uor o- phenyl Fxampfsi Bhyl ami no) - t hi azol e- 4-¢
arboxylic acid methyl ester were used in place of
(R) -tent - but oxycar bonyl am no- phenyl aceti c acid and
2-((9)-2 5

1.ho- 3- phenyl - pi.Qnyl am no) -t hi azol e- 4- car boxylic

(02451 \fﬁe‘r ad deber anéﬁ@mvl@lfp th%foyfnerwgpompoundg were

prebaré®) (ZR %ﬁ%ﬁto&yééﬁbbhylﬁmw%%mihydﬂﬁﬁkmz@w&]@fﬂxﬂ% yg*Hcetlc

zol e-4-carboxyljc acid net esSter was
aC@é'&%sr PiRared.A iebRsl to t!aeéw@swq pfBohmag, 2 H Wi tBambury, RE. ef
al. DI U CEHR OB DH 25 03: 41@)f (RRAQEHBRYIokyBHyHC aci d

S used |n pl ace 'of

m PRRNYIGJ¥AnD WA Pﬁﬁﬁaﬁ@ﬂ ecqm@ﬁg e reappesdure of Hyun,M.H., ef

al, f—,‘ﬂ igli ggn?nH?D\ﬁel CGhenndl 302544 57588Rg)Cal cd. Mass,
[ 0300] 2- {3- (3, 5-Di f| uor o- phenyl) (S)-2-[(R-4-(2,3-dih
ydr o- benzo[ 1, 4] di oxi n-6-yl) -

[Ommsmmm(z Glﬂﬂthr}zSLHaﬁbﬁ pﬂ&i@&inae"\f'y%‘?}’fﬁ-ﬁio% %%—aéolgﬁmyn-

t
3- Pgei‘i"d’fPB‘O{‘ﬂ%‘@i]O%@%&?égéa&gowg éeiddeathyledanpl e 10
except that (2R\-tept-

O 0 n O

[0297]Prepared as described in example 10 except that (2R)-tert-
butoxycarbonylamino~(2,3~dihydro-benzo[1 ,4]dioxin-6-yl)-acetic acid was used in
place of (R)-fert-butoxycarbonylamino-phenylacetic acid in step 1.

HRMS: Obs. Mass, 523.1286. Calcd. Mass, 523.1282 (M+H).

[0298]2-{(S)-2-[(R)-4~(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl}-
3~(4-fluoro-phenyl)-propionylamino}-thiazole-4-carboxylic acid methyl ester
O

\
H O
\ LLIT]
S)\N Nﬁe O
O

F
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but oxycar bonyl am no- ( 2, 3- di hydr o- benzo[ 1, 4] di oxi n-6-yl
)-acetic acid and 2-((S)-2-
am no- 3- (3, 5-di fl uoro- phenyl) - propi onyi am no) -t hi azol e

- %o0acaRagyd 1 ¢ acid nethyl ester were used 'nlacprgﬁggos%sm

(R) -tent - but oxycar bonyl am no- phenyl aceti c aci

2-((9)-2- p
am no- 3- phenyl - pr opi onyl am 'nbl) -t hi azol e-4- carboxylic

DT Ry S IoBLRERTE R Yo SReadd 3t B8 estoy 1 ami no)
byt . droayigminer{hdxijyideo-benzbl ireidigpin-Bstesceno ikl SRAZ-E()-2-
i g | X a -

e (A phenr Bl il Rleb o ofbivia asig mptiy gt
YWerstisedde P'QC‘WQE(R)sfed-huhmmca_dmnylgfnino—ph?nylaceti_c acid and 2_-&(3).2_
B Y RO BRI A BRIR i s er Fosbectvery
"5§?Pﬂ)93:((@&112I-iﬂ«min023£r(4-ﬂuOrO-thnyl)—propionylamino)—thiazo[e—4—carboxylic :
f gl g§f§§(vg3? hicRkidy %p%@@p}%ﬁrﬂ S EY et b ) D
??wcaqbeaylammeﬁrﬁ—ﬂumoemﬂmwmmimp athi ms&g%dg?%%ggés)_z_
“I:{m%gﬁﬁg@la\r@ ! ’BSg'ﬁr' %p?&p%ﬁ;%%%ﬁ?%aé% Prepared as
Hier iQhsdMags,Sddnblas. 10alestddass, SHaL 182 RY-+HRr t -

but oxycar bonyl am no- ( 2, 3- di hydr o- benzo[ 1, 4] di oxi n- 6-yl

)-acetic acid and 2-((S)-2-
am no- 3- (2-f 1 uor o- phenyl ) - propi onyl am no) -t hi azol e-4-c

[ 21 d et hyl t d i I f
(a2 iy RhB v (S H i@y e osrzoi o4l 611125

didx-{irhidaZolidin-1-yl]-propionylaming}-thiazole-4- ic aci
am no- 3- phenyly-]ppr o%i o¥1{yl arri}ﬁo) -?hﬁa%%PgWA'9€§} @%ﬂy’ %ster

acid nethyl esteih_respectively Hi n step 1.
2-((S)-2-Am no-S-? ~ |l yorogp Ml ) - p (gi nyl am no) -t hi
Wit

azol e-4-carboxylic cid & prepared as

descri bed in exanpl e that y-2-tert-

but oxycar bonyl am no- & or 09phenyl ) - propi onic acid
was used in place of (9 lo

tert-butoxycarbonyl am n - phenyl -propionic acid in
step 3. HRMS: (Cbs. Massg 541.1195. Cal cd: Mass,
541.1188 (M+H). [0304]

oo bl e e R SIS Bl e Gy | ™ dazo!
butmypaonlamirio§2, 3-ailaaed-Berzd] fuRRoNN-bG/)sddtic Bl Whd 2-(S)-2-
an%%—%r-(:i\,5—giﬂL%rg—\plahe’>|1yl?—propionylaiminb)-thiazole—4-carboxyﬁc acid methyl ester
were used in place of (R)-fert-butoxycarbonylamino-phenylacetic acid and 2~((8)-2-
amino-3-phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester respectively
in step 1. 2~((S)-2-Amino—3-(3,5-diﬂuoro—pheny{)-propiqnyiamino)-thiazole—4~
carboxylic acid methyl ester was prepared as described in example 3 except that (S)-
2-tetf-butoxycarbonyiamino~3-(3,S—diﬂuoro—phenyl)—propionic acid was used in place
of (S)—2—terf—_butoxycarbonylamino—3—phenyl—propionic acid in step 3.

HRMS: Obs. Mass, 559.1087. Calcd. Mass, 559.1094 (M-+H).

XCef

[0302] 2-[(S)-2-[(R)~4-(2,3-Dihydro-benzo[1 ,4]dioxin-6-y1)-2,5-dioxo-imidazolidin-1-yl]-
3-(Z-ﬂuoro—p.henyl)-propionylamino]-thiazoie—4—carboxy!ic acid methyl ester



1110 15 [0305] Prepared as described in exanple 10
except that (R -N-(tert-
but yl oxycar bonyl ) - 4- net hyoxyphenyl gl yci ne was used in

| ace of (R)-tert- butoxycarbonyl am no- phenyl acetic
Vgemw.owsg:t ep 1. HRVE: bs. Mass, 495.1340. QIT&EP2005/609926
Mass, 495.1333 (MrH). 20 [0306] _

2-{3-(2- Met hoxy- phenyl ) - (S)112-[ (R) - 4- (4- met hoxy- phenyl

)-2,5-d ioxo-

i m dazol i di n-1-yi] - opi onyl am no} -t hi azol e- 4- car boxyl
ic acid nmethyl e WO 2008404P862 P P2005/ 009926
-118- \ OH ONO / Do O [ 0307]

e 1 cept that

Prepared as describ
| ) -¢4- met hyoxyphenyl gl yci ne .

(R -N-(tent- butyl oxyca

and 2-((S)-2-am no- 3-(

phenyl ) - propi onyl am no zol e- 4-carboxylic acid

met hyl ester were used in place 5 of

?&,R -tert-butoxycarbonyl am no- phenyl acetic acid and
{0 32] Peopared s desaibgamgkample 10 except that (2R)-fert- N
DUl B BOKY B Pl PR erobRAIH. 6.5 ekl BBl Bha 252
aminos$=(2-fingrarphenyl)prapiohgamin)dhinzolest-carboxylic acidradthyhester

< f ' i . red

S pERRROB ol AR Bl W 2012
ampa-goppeaykiaploayiaming-t I@ia?mia{tlhcg rbgxyliceid ethybestamespectively
in 6 3. VERSHEHinG IXSAilor o bfbpianyiamino)tiazolect-garboxyii
acid mgihy esterwes preparedissigsciiagd dGmtaBeskcepithst (S)-2-fert-

oup st Pt 2 tyory phenaraglen's g s ed aple o 6912
te wqtom@mmihmmi—ﬂqopiolﬁq@id in step 3.
b P A, A0 W8 o - cor o

acrd merhyl'es

[0304] 2-{(S)-2-[(R)-4-(4-Methoxy-phenyl)-2, 5-dioxo-imidazolidin-1 -yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester

\0J§ 5 OYH

\
O

[0305] Prepared as described in example 10 except that (R)-N-(tert-
butyloxycarbonyl)-4-methyoxyphenylglycine was used in place of (R)-fert-
butoxycarbonylamino-phenylacetic acid in step 1.

HRMS: Obs. Mass, 495.1340. Calcd. Mass, 495.1333 (M+H).

[0306]2—{3-(2-Methoxy—phenyl)~(8)-2—{(R)~4-(4~methoxy—phenyl)-Z,S-dioxo-
imidazolidin-1-yl]—propionylamino}-thiazo]e—4—carboxylic acid methyl ester
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S0 O 15 F [0309] Prepared as described in exanple 10
except that (2R)-tert-

but oxycar bonyl am no- ( 2, 3-di hydr o- benzo[ 1, 4] di oxi n- 6-yl

) weohis) idand 2-((S)-2-

am no- J1’53(?:9(8%@1‘I uor o- phenyl ) - propi onyl am no) - t hi aZoTEpLE96
arboxylic acid nethyl ester __were used in place of

(R) -t ent - but oxycar bonyl am rTol-lﬁhenyI acetic acid and
2-((S)-2 20

am no- 3- phenyl - prl}p %nyl am ne) - t[—hl azol e4-carboxylic

acid nethyl ester re tlmely?;’ n

2-((S)-2-Am no- 3-( 3- uor osphe -’gnyl am no) - t hi
azol e-4-carboxylic a&'d est S\ prepared as
described in exanple 3 exsgpl t fht (S)-2-tert WO
2006/ 029862 PCT/ EP2005/ { 26 119 .

but oxycar bonyl ami no- 3- ( 3- LﬁPro phenyl ) - propi oni ¢ acid

was used in place of (S)-2-
tert-but oxycar bonyl am no- 3- phenyl -propionic acid in

[@3 P%ga'lﬁb@s dé&%}bem Exaraght- 1H18@epliat (R)-MREF:

B&Rﬁf@g{%ﬁwé rnetbvwabfs@w@lﬁ@m land Pl Sp2ampo-8-(@Ramnethgiyr
plvidrﬁy?) bﬂ%ﬁ%&&nﬂ&%ﬁﬁ?ﬁb@@&-&é%&ylé acid met oy! ester wer used in place

XO i.m dazol i di n-1- l]@ propl ony am n I azo

s&‘?ﬂ‘Tbé’ %Fﬁfbﬁeylﬁmm%a ylagets ecd and 23(@)~2ralmnp-3—phenyl-
]a?mﬁs;amomsés%&me&ma Fheftiy EB1e? rddpelifreiPin 4884, 2-

(( ?ﬁymr%@me&?ﬁw@wylﬁpﬁnwﬂn@@hﬂw@letfmad&wh@aw

rrbeﬂ'ﬁyfré&’deﬁm@@' Jﬁﬁ?@d s eSYrived iR exampIeSexcept that (S)-2-tert-
am no- 3- f | uor o- phenyl ) - propi onyl am no) -thi azol e

butgxycgr mtflo (?dmﬁﬁmwpheaylbpromm@ agig s sl inpiacefof (S)-

2l DURScAHLANNAHRRBKL RGBS Bl AR Gk aci ¢ and

HBH& 2)§Sp|\46ﬁ§ﬁ|545r1(¥§ﬂor%ﬂka1nl\ﬂﬁsﬁ BhT.4298 @MaHBar boxyl i c
acid nmethyl ester respectively in step 1.
2-((S)-2-Am no-3-(3,4-di fl uoro-phenyl)-propi onyl am no)
-t hi azol e-4- carboxylic acid nethyl ester was prepared

B LU N P —

3-(8-fnoro- phangﬁ)%plumﬂ@inirﬂ] ﬂh@&ﬁe—szarboxyhc acid methyl ester
(S)-2-tert-but oxycar@onyl am no- 3- phenyl - propi oni ¢ aci d

in step 3. HRVE: \ Mass, c;359,.{1088 &al cd. Mass,

559. 1094 ( MrH). 3

2-((S)-2-{(R) - 4- [4 2 E}ydr xN\{)h shényl | - 2, 5- di ox
o-i midazolidin- yls

F

[0309]Prepared as described in example 10 except that (2R)-fert-
butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic acid and 2-((S)-2-
amino-3-(3-fluoro-phenyl}-propionylamine)-thiazole-4-carboxylic acid methyl ester
were used in place of (R)-ferf-butoxycarbonylamino-phenylacetic acid and 2-({S)-2-

amino-3-phenyl-propionylamino}-thiazole-4-carboxylic acid methyt ester respectively

in step 1. 2-((S)-2-Amino-3-(3-fluoro-phenyl)-propionylamino)-thiazole-4-carboxylic
acid methyl ester was prepared as described in example 3 except that (S)-2-fert-



20 phenyl - propi onyl am no) -t hi azol e- 4-carboxylic acid
methyl ester 0 OOy H N' Of S31 N,,. O HO O W
2006/ 029862 PCT/ EP2005/ 009926 -120 [0313] Prepared as
\gﬁscrl bed in exanple 10 except that (R -N-(tert-
EPFE%9ar bony! ) - 4- (2- hydr oxyet hoxy) - pheny | RTTy@20f5/009926
was used in place of (R -tert-
but oxycar bonyl am no- phenyl-ddgtic acid in step 1 HRIVS:
Qbs. Mass, 525,1437. Calcd. Mass, 525.1439 (MtH). s
burmsaﬂomzyl@mga-%@{mm@r@ye mms;téc@cbiama@ bsedtindplace of (S)-2-
ter Bﬁio?%&g%%ﬁy%@mﬁlodz gﬁgnc};n %ﬁ&ﬁ%?gitdﬂ? étz | e-4-carboxylic
Hlﬂ\d ina@t Masseétbﬁ&ﬁ @afdellﬁs&DSH‘ldwa'(M-FH) NH.. \ /
O S-k S [0315] Prepared as described in exan‘pl e 10

except that (2R)-tert -
but oxycar bonyl am no- (2 3 di hydr o- benzo[ 1, 4] di oxi n- 6-yl

- [ d and 2-((S)-2-
s i i Rhery e btk by bl o 25
d|0)€blu$1|C&Qbﬁﬂ|ﬂﬁt§]}lﬂ)roﬁﬁin?[an’ﬁﬁé}echldié%dtl-bﬁrb%kﬁ ethyl ester
(R) -t ent - but oxycar banyl am’no- phenyl acetlc aci H] rY

2-((S)-2-am no- ™

3- phenyl - pr opi onﬂ 1 NO) - (t)hP 4- /o xylic acid
nmet hyl ester respecyi er I NSt ﬁa&
2-((S)-2-Anmino-3-(t g - rop QF Iamno) t hi azol e
-4-carboxylic acid net

F
F

[0311] Prepared as described in example 10 except that (2R)-fert-
butoxycarbonylamino-(2,3-dihydro-benzof1 ,4]dioxin—6-yl)—acetic‘ acid and 2-({(S)-2-

10 amino-3-(3,4-difluoro-phenyl)-propionylamino)-thiazole-4-carboxylic acid methyl ester
were used in place of (R)-fert-butoxycarbonylamino-phenylacetic acid and 2-((S)-2-
amino—S-phenyI—propionylamino)—thiazole—4-carboxyllic acid methyl ester respectively
in step 1. 2-((S)-2-Amino-3-(3,4-difluoro-phenyl)-propionylamino)-thiazole-4-
carboxylic acid methyl ester was prepared as described in example 3 except that (S)-.

15 2-tert-butoxycarbonylamino-3-(3,4-difluoro-phenyl)-propionic acid was used in place
of (S)-2-tert-butoxycarbonylamino-3-phenyl-propionic acid in step 3.

- HRMS: - Obs. Mass, 559.1088. Calcd. Mass, 559.1094 (M+H).

[0312]2-((S)-2-{(R)-4-}4-(2-Hydroxy-ethoxy)-phenyl]-2, 5-dioxo~|mrdazohdm t-yli}-3-
20 phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester
\ O

OH
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is ester was prepared as described in exanple 3 except
that (S)-2-tert

but oxycar bonyl am no- 3- (t hi en-3-yl)-propionic acid was
usedodsnz@kace of (S)-2-tert-

but oxycar bonyl am no- 3- phenyl - propi onic acid |PCT[%P2005@09926
HRVS: (Cbs. Mass, 529.0847. Cﬂ cd. Mass, 529. 0846

(M:H) . 20

I0R3310ephicd acddcedn deMEHDIKBBEMbY (iSO

azo di n- 1-

bitypKRgP qml)ndb 2+wrgmtl@ow)<paebmlgwbm veers abeieh Ip¥dce of (R)—ten‘-
tﬁﬁbﬂica?oorﬁ)la% hb~pNeﬁggééh\: H step g0 HOS \-- N

317] Preépared I'nexanpl e 10 except that
’%}"SN b%rMawzﬁdéﬁnzgam N@BBE@Z&D@%SD(MHQ)S - 121
but yl oxycar bonyl ) - 4- met hyoxyphenyl gl yci ne and
2-((S)-2-am no-3-thiazol -4-yl -
pr opi onyl am no) -t hi azol e-4-carboxylic acid mnet hyl

fﬁii‘fl Bﬁ@ﬁ)ii@*ﬁ%ﬁ l %?@bga%é{;%@lﬂn@-ﬂﬁ@—@n@—nmndazohdm ~1-ylj-

&m(mﬁbn%ﬂmrﬁpioﬁylahﬁm}lth|azole-4—carboxyhc acid meﬁlg{ ster
propi onyl am no) - t hi azol e- 4- carboxylic acid ﬁ §

ester respectlvely step 1. 25

((S)-2Am no- 3- t hi 8261 - 4- yl - p@opHonyIanb )-thiazole-4-
carboxylic acid neth est as
described in exanple f’ tert
butoxycarbonylan1no- |a - oplonlc acid was
used in place of (9)- 2- -but xycarbonylan1no 3-
phenyl - propionic acid i ep 3. HRVE: (bs. Mass,

502. 0853. Cal cd. Mass, 502.0850 (M+H). 10 [0318]

G S B e e ot bt AR ot
bﬂbﬁﬁ@ﬁdﬁ%ﬁ@l@@ﬂﬁﬁ&b%{h&g @@Md-@yﬁ%c@tﬁs&@gnd 24(S)-2-
amino- :5 (t?uien-2—yl)-prop|onylammo)—thlazole-4-carboxyllc acid methyl ester were
used in place of (R)-fert- ~butoxycarbonylamino-phenylacetic acid and 2-({S)-2-amino-
3-phenyl~propionyiamino)~thiazole~4-carboxylic acid methyl ester respectively in step
1. 2-((S)~2—Amino~3—(thien-2-yl)-propionylamino)-thiazole—4-carboxylic acid methyl
ester was prepared as described in example 3 except that (S)-2-fert-
butoxycarbonylamino-3-(thien-3-yl)-propionic acid was used in place of (S)-2-fert-
butoxycarbonylamino-3-phenyl-propionic acid in step 3.
HRMS: Obs. Mass, 529.0847. Galcd. Mass, 529.0846 (M+H).

[0316]2-{(S)-2-{(R)-4-(4-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1 ~yl-3-thiazol-4-yi-
propionylamino}-thiazole-4-carboxylic acid methyl ester

0O
O

a9 YN
a @
s»\ N N\Y\) O\
0

[0317] Prepared as described in example 10 except that (R)-N-(fert-
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HON [0319] Prepared as described in exanple 10
except that (R -N(tert 15
but yl oxycar bonyl ) - 4- net hyoxyphenyl gl yci ne and

g - am no- 3-t hi azol - 2-yl -

"g‘? P88 2%ani no) - t hi azol e- 4- car boxyl i c aci d rRQTEH005/009926
ester were used in place of (R)-

tert but oxycar bonyl am no- phenyl acetic acid and

S) - 2- am no- 3- phenyl -
bufpfloeipswhynﬂ)rﬁﬂwhvmabemwgmsmawd@((sbzmaumahmbl-at-y[-

prof&ﬁﬁr@ﬁarﬁiﬁéﬁﬁﬁéééﬂf Hﬁxﬁlice&fu} méﬁpjfl c?r% r yere é‘fe? in nlass af (R)-
tert-lug pmayhcprwlmm—mmcemm al0 2v{gS)-Deapeo-8phasyl-
progﬁs?ﬁ/fdn'i’iﬁg -ﬂgb&’@%'aﬂ)g | g&&’hétﬁsﬁ ester respectively in step 1. 2-

ut ox

| (S);ZtAm@p&—ima;;qI—A,mﬂwmmm{hammpﬁtmméwrwaym acid nodthyl ester

wa{rsjl El}é Ir%c? EE g@géﬁﬁ%‘gﬁgﬁﬁle@%ﬁ&ﬁ tl)azg Z§g% ge/? {)Eﬁlxg 0 Irgonylr;wnmo-

@@09@5@: gaidrars uge in place of (S)-2- teff—butoxycarbonylamlno—S-

igﬁmpgorgé%d%n%(e 5 4- (2, 3-Di hydro- benzo[ 1, 4] di oxi n- 6-

X0-1mdazolidin-1-yl]-

hPhs diiags,\i0218581 EinjdchiMass) 5020850 (M+K).car boxyl i ¢
acid nethyl ester WO 2006/ 029862 PCT/ EP2005/ 009926 00

-122- 0O O HO HO SN [0321] Prepared as described
in exanple 10 except that (2R)-tert-

f oxycar bonyl am no (2 3-di hydr o- benzo[ 1, 4] di oxi n- 6-yI
[03 é@c@é)-@iﬁ%} %— -2 5-dioxo-imidazolidin-1 1-yl]-3-thiazol-2-yl-

pro@ﬁhﬂﬁrr?mcs %é@ie-eﬁcé{rlbb%i%@cﬁf‘we eg%rth' azol e- 4- car box

lic acid nethyl ester were I'n place of
(R) t ent - but oxyo\a nyl am no- pnenyl acetic acid and
2-((S)-2-am no-

0
3- phenyl - pr opi onyl %o) hlzlzo cpoxyl ic acid
met hyl ester respectd-VeNy Tn ep

2-((S)- 2Amn03th|az -43yl - @roplonylamno) t hi azol e
-4-carboxylic acid net y ester was prepared as
described in exanple 3%eMcept that (S)-2-tert-

but oxycar bonyl am no- 3-t hi azol -4-yl-)-propionic acid was

[03193?%(&&39'3@%39%&% e%a{?zﬁé 1é%xc tthat (RI-N-(iert-
ycar bony am no- 3 -pro lonic In step 3.
butyigyysarhasyl)- wﬁﬂwomeomwcnr@mwz (Mno-samaw%yt— :
prodlMﬁhﬂmIno)-thiazole-4-carboxyl|c acid methyl ester were used in place of (R)-
tert-butoxycarbonylamino-phenylacetic acid and 2-((S)-2-amino-3-phenyl-
propionylamino)-thiazole-4-carboxylic acid methy! ester respectively in step 1. 2-
((S)-2-Amino-3¥thiazol-2-yl-propionylamino)-thiazole—4—carboxylic acid methyl ester
was prepared as described in example 3 except that (8)-2-fert-butoxycarbonylamino-
3-thiazol-2-yl-propionic acid was used in place of (S)-2-tert-butoxycarbonylamino-3-
phenyl-propionic acid in step 3.

HRMS: Obs. Mass, 502.0857. Calcd. Mass, 502.0850 (M+H).

[0320]2{(S)-2-[(R)-4-(2,3-Dihydro-benzo[ 1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1 -yii-
3-thiazol-4-yl-propionylaminc}-thiazole-4-carboxylic acid methy! ester
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[0322] 2-{(S)-2-[(R-4-(2,3-D hyd
ro- benzo[ 1, 4] di oxi n-6-yl) -2, 5-di oxo-i m dazolidin-I|-yl]

3wiolesabsez 3- Y| - propi onyl ami no} -t hi azol e- 4-ca |
acid methyl ester O OOM _O /S NON. E)g?’é%‘)" 09926

HO S 15 [0323] Prepared as Qescrl bed in exarrpl e 10
except that (2R)-tert-
but oxycar bonyl am po- (¢, 3- di hydr o- benzo[ 1, 4] di oxi n-6-yl

)-acetic acid and '@={(S)-2- o H
' ) - —be 4- car boxyl

am no- 3-thi en-3-yi -pr
nii no{ phehyl a t|c aC|d and

ic acid nethyl ester ?(Ne}@
(R -tert-butoxycarbony a
2-((S)-2-am no-3 20 s
phenyl - pr opi onyl am no) - thtgzol e- 4- carboxylic acid
met hyl ester respectively in step 1.

- - 2- Am no- 3-t hi en- 3-yl - propi onyl am no) -t hi azol e-4
[a%%ﬁ%aﬂf% aaé’reacmié%mexa%!pl@?w 5%?@ that 42 fea‘sl ’
bﬁb&ﬁ@b&l’ﬁ@ﬂylamirﬁ%(ﬁ@]dﬂ] dr 5&%{1 hj%%xm 6-yl)-acetic acid and 2-((S)-2-

Z-tert _‘Fut oxycar bon | amn
3&" %%géﬁ‘aé"'y "WPB}S!“MHPH“%WZW&#* Gg@exylw grichmsthl ester were

ub&l inlpla@Nbf RILIBIRRG .
M?n - e(cm VO 2 8%'?‘"82 862 ont'cle’ggjpédg’? {(S}3:pmino
3ﬁ§%€é¥"Rﬁeg'°“ no)sthipzoleap carbaryis aqwaﬁ@thsé gstep szppectively in step

1 WCBRW:%%J?;-thsazol-4—yl~prop1onglammo)o}hlazﬂeA—carboxghc ?Sld glethyl

R), - 4-
egteg}gva;(g@&ﬁ a4 28 |d,e§pr,¢pepl_ ty%é}(ample 3 except that (S)-2-feri-
bamwdm@{wémwo-@frﬁ&dm I)aﬁFoBf?)}uc,I &:@ﬁ%&gsédﬁ?‘kﬁ%}%&?)& tert-

%m d net ’NX ester
arpgekp W@'@&Q@Wlﬁgcﬂégé’fﬁ%d in exanple 10
HRMS:PObS 'MIbisé, 230.0807 -Calcd. Mass, 530.0799 (M+H).

[0322]2-{(5)-2-[(R)-4-(2,3-Dihydro-benzo[ 1 ,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl}-
3-thiophen-3-yl-propionylamino}-thiazole-4-carboxylic acid methyl ester

\ 0O
O

0. H O
- e @3
S
S

S

e

[0323] Prepared as described in example 10 except that (2R)-tert-
butoxycarbonylamino-(2,3-dihydro-benzof1,4]dioxin-6-yl)-acetic acid and 2-((S)-2-
amino-3-thien-3-yl-propionylamino)-thiazole~-4-carboxylic acid methyl ester were used
in place of (R)-tert-butoxycarbonylamino-phenylacetic acid and 2-((S)-2-amino-3-
phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester respectively in step 1.
2—((8)-2-Amin0-3—thien-3—yl-propionylamino)—thiazole—4—carboxylic acid methyl ester
was prepared as described in example 3 except that (S)-2-fert-butoxycarbonylamino-
3-thien-3-yl)-propionic acid was used in place of (S)-2-tert-butoxycarbonylamino-3-
phenyl-propionic acid in step 3.
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but oxycar bonyl am no- ( 2, 3-di hydr o- benzo[ 1, 4] di oxi n- 6-yl

)-acetic acid and 2-((S)-2-

anmi no- 3- pyrazol -1 -yl - propi onyl ani no) - t hi azol e- 4- car box
Iig @Cld met hyl ester were wused in place of

%’ 2B ut oxycar bonyl am no- phenyl aceti ¢ acPGI/ERI005/009926
2-((S)-2-amno lo
3- phenyl - pr opi onyl am no) - thizazol e- 4 carboxylic acid
net hyl ester respectively in step .

HEM& @bsz Marsn §28.08¢6 aLalcd1 Mgss, pﬁmmqmp 0) -t hi azol e
-4-carboxylic acid nethyl ester was prepared as
described in exanple 3 except that (S)-2-tert-
but oxycar bonyl am no- 3- pyrazol -1 -yl )-propionic acid was

ng@%x‘@afﬁ%gﬂ@@%ﬁag%qﬁ Aldinyinhing)-2&rdioxamimidageligin-1-yi-

3-p@: atﬁhﬁylblﬁbﬁionNaﬁ'ﬁno}fiﬂigzoléM’f@rbm%l: GRid BRSI estd3 1192

(MtH)
2-{(R) - 2 [(R) 4-X 4- thoxy Bheq_yl) 2, %dIOXO I m dazol i

din-1-yl]-3- phenﬁ

propi onyl am no}-thi -4-¢c \() - gf d met hyl

ester 0O NOO ON ’GI / x110 20 [0327]
Prepared as descri bed [ mplle 10 except t hat

(R -N-(tert- butyloxyc rb nyI) 4- met hyoxyphenyl gl yci ne

and 2-((R)-2-ani no- 3-ph
‘propi onyl am no) -t hi azol e- 4-carboxylic acid nethyl

[o3as] E'repwecbasl deskribad i @ﬁzﬂnplfe 10Fxcept that (2R)-fert-

r enyl acetic acid and
bl oa PO R Bt ene odeieo ot scotc acid and 2-(S)-2-
anﬂﬁﬁFBEﬂ?%EBﬁ -@@ﬁ&@ﬁonylalrﬂlﬁo)-thlazoleA—carboxylsc acid metl%yl ester were
on azo carboxylic acid

usgcilnp la %%@Eé?e% gpg:) gpg\aaq_unozzhenylacetic acid and Zy ((S)-2-amino-
3~m1éﬁyf-rﬁe|ﬂﬁhﬁanﬁ1c9hﬁﬁiblem Sbexpic %'Eld}%tﬁy’{‘é éP}e%chtgaMR step
" 2%1 __gmd_ %/ 'est_er was prepar.ed escr

:{a rrgn% wezql] ayl-propionylamino thlazole~4-carb0xyhc acid methyl
estéRvag ptepared st asy&m@ww@ﬂpm Sxcepl Y (S5 fdh.ONi C

bt aci d was,used in place
u P@jcaéthf@PemBar%&xr%ﬁ'b%wgrpmw acid measyuseddn plasgiod ($)2-tert-
butalzydirbdhyﬁrﬁﬁo%—p stég%® 1332. Cal cd.

LR@{%S (%*33 55%7331 (m%ﬁz%nw%-ii%(mwko-i mi dazol |

d|n yI] 3- phenyl -

[0326] 2-{(R)-2-{(R)-4-(4-Methoxy-phenyl)-2, 5-dioxo-imidazolidin-1 -yi}-3-phenyi-
propionylamino}-thiazole-4-carboxylic acid methyl ester

%o o. H
AN
S)&N { 0\

0

[0327]Prepared as described in example 10 except that (R)-N-(fert-
butyloxycarbonyl)-4-methyoxyphenylglycine and 2-((R)-2-amino-~3-phenyl-
propionylamino)-thiazole-4-carboxylic acid methyl ester were used in place of (R)-
fert-butoxycarbonylamino-phenylacetic acid and 2-((S)-2-amino-3-phenyl-
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pr opi onyl am no} -t hi azol e-4- carboxylic éci d net hyl
ester O OO N NNO 'r / NO SK O 10 [0329]
Prepared as described in exanple 10 except that
(Wo Mbdid2846s - but yl oxycar bonyl ) - 4- net hyoxyphen
was used in place of (R -tent- VR0 002s
but oxycar bonyl am no- phenyi ac él c acid in step 1.
(S)-N-(tert-Butyl oxycar bonyr A et hyoxyphenyl gl yci ne
(S
Mﬁi N %{Pﬂﬁ@@g%t%?/ll@ 0‘5 8%"2?%@1%“}‘1 ngthyl ester respectively in step 1. 2-
Ay eyl plheny- grqmnyéammopmiaztoimﬁ carboxylic acid methyl ester was

N AT LA o A

RWI@M@@ yes vsed HRMECe 0b 6S)-MatbutdralifsHylamino-3-phenyl-

g st%?? 1333 (MtH). 20

301 (R) -4-[4-(2-Met hoxy- et hoxy) - phenyl ] - 2,
x@ @mé% dBA2.1CplcH: Blass, 495.1333 (M+H).

phenyl prop| onyl-am no) - t hi azol e- 4- carboxylic acid

met hyl ester 0 ONOONO \ 11t( 0- [0331] Prepared

as described in exanple 10 except that (R -tent WO

e S R R S ——————

pﬁépiﬁnﬁéﬂnmo}\ﬂﬁaﬁ}@-@—déﬂbﬂyﬂ@ Gcid eth}//lI ester

R) - t ent - but oxycar bonyl am no- phenyl acetic acid in step
1. [0332] 2-((S)-2-{R-4-[4- (2'_5\/Iethoxy eth

oxy) - phenyl ]-2, 5- oxo4mod§) Nd in-1-yl}-3- 5
phenyl - pr opi onyl am ng) - hi dzol b pxylic acid

met hyl ester was a 85gtb~m XYur g K and S isoners
at the 2,5-di oxo-im daz ihe dhl ral cent er. [0333]
(R)-tert-Butoxycarbonyl 0- {4-[ 2- (net hoxy) - et hoxy] - p

henyl } -acetic acid was

[0329] Prepared as described in example 10 except that (S)-N-(fert-
butyloxycarbonyl)—4—methyoxyphenylglycine was used in place of (R)-lert-
butoxycarbonylamino-phenylacetic acid in step 1. (8)-N-(tert-Butyloxycarbonyl)-4-
methyoxyphenylglycine was prepared as described for (R)-N-(ferft-butyloxycarbonyl)-

-4-methyoxyphenylglycine except that (5)-N-(tert-butoxycarbonyl)-4-

hydroxyphenylglycine was used.in place of (R)-N-(tert-butoxycarbonyl)-4-
hydroxyphenylglycine, ,
HRMS: Obs. Mass, 495.1340. Calcd. Mass, 495.1333 (M-+Hj).

[0330]2-((S)-2-{( R)-4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yi}-3-

.phenyl-propionylamin0)-thiazole—4-carboxylic acid methyl ester

0 " o 0 H
RaSOsgW
S W \‘\

[0331]Prepared as described in example 10 except that (R)-fert-
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prepared as follows. 10 [0334] To a nechanically
stirring solution of (R)-tert-butoxycarbonyl am no- (4-
hydr oxy- phenyl ) -acetic acid (37.41 g, 140 nmol)

@e ared according to the procedure of Salituro,
06/0208%nsend, C.A. J. Am Chem Soc. 1990,PCIEP20038®p26

in NN-di methylforrmm de (750 nL) cooled in a dry ice /

acetone bath was added 15 -g39¢li um hydri de (60%

suspension'in mneral oil) (12.32 g, 308 nmol) in
butoxgicarbopyamirari!- [24Ihmthm%/9-eﬁmfxwﬁhmwaceﬁc \abzdlvear?amhl iAPlace

ne, bat or 3 tes, then a

OfQ:gl ftq%‘xn"’é}fégb opflify ﬁ?/?h?@{'%‘iﬂm WQPS%J'JR M, 210

mrol ) in N, N di nethylformam de (200 nL) was added

dropwi se. The reaction mxture was allowed to warmto

(PR320t SRR e PR
p @lmlqumlmylanntﬂw)-éllmle-dmbmth abid raethglceﬁeﬁv@aaﬂi 88@S mixture
of R A isohe? st e 5 Bl gofdhp Shrdi B cCrrT g

m xture was extracted with ethyl acetate (3 x), the

organic extracts were conbi ned, washed with water,

[05%‘3] (Rg-taR @Lﬁé&ﬁgrﬁ%ﬂanﬁﬁgﬁ‘fﬂ Wétﬁ@)‘iﬁ—eth&ﬁmérﬂ}l}-g&hg acid was

he" sol vents
PmpﬂﬁdaﬁﬁmQWSoxycarbonylan1no {4-[2-(net hoxy) 25
et hoxy] - phenyl )-acetic acid as a white solid (35.7 g,

78% . [0335]
%i} tert-but ox car bonyl am no- &@ [ 2- (et hoxy) - et hoxy] - p
[0334 ?mﬁc‘@@p@a Blrripg selutign ofi (RI4eranttgxycarbonylamino-(4-

hyc@oﬁhﬂ)nl% Jéa&ti@'déra X 1%0%%%%%6%&% gtﬁdﬁ% %lﬁ—f‘

met hyl mor phiol i ne

Pfﬂaﬁq‘fifap&?@ fuse.rGiMc Tewvosend, CoB H Am. h@m3 Fost |1I999d7'é2 760)
thﬁg)ﬁghﬁb#ﬁd’e {780 nﬂT)rb%Bfeﬁl in B i ARletdeBhiR lvas added

m no-

Soqmra éSWGW% €% éysmnsaamnénmer@aﬂibc(iglm 208 dnmel) fnygmail
r
porg%ﬁ_l_s/e E’II;KZ et 009926%%{3@@)8 %thi‘g r?% %gsf gzraz%g%%e rl%atrs for 30
mingiiage thenmn golpidier of bremeethyl ﬁ@tmégtlmn(w €3 mit, 246 emmol) in N N—
t
USRS, £90 4 84 5 A ] LG st
to watdpirapmdempemtureornd stisres for 2}451 hguis. vilherreattiop mlxture was

dilufeeBlitd %e—\ﬂ_:ﬁgg %h(lj b &e&‘@lﬁh y‘ég&tafeatﬁfel C(g&%u% %é)l

was purl romat ograp over
cooledjnen ige maﬁwrgd acidiiecusing chasenisded aqugons hydroch!onc acld to

2-
o 24 (5 Rebnd Sobe i QSRR s (5, e
exfrﬁﬁ%wefa)cnmhl |\neashed methtmt i, bena@nd dnted loyer @ﬂum salfata.

EvaBbidtiBh of Ble L00erRRgHRE RIBH b&oxycgﬁnow anfi Ro-$4 [Himethoxy)-
ethoxy]-phenyi}-acetic acid as a white solid (35.7 g, 78%).

[0335](R)-tert-butoxycarbonylamino-{4-[2-(methoxy)-ethoxyl-phenyi}-acetic acid (0.6
g, 1.84 mmol), 2-chloro-4,6-dimethoxy-1,3,5-triazine (0.32 g, 1.84 mmol) and N-
methylmorpholine (0.19 g, 1.84 mmol) in anhydrous tetrahydrofuran (20 mL) were
stirred at room temperature for 4 hours. Then a solution of 2(S)-2-amino-3-phenyl-
propionylamino)-thiazole-4-carboxylic acid methyl ester (0.56 g, 1.84 mmol) in
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18% . 10 [0336] (3)
2-((S)-2-{2-tert-But oxycar bonyl am no-2-[ 4- (2- met hoxy-e

t hoxy) - phenyl ] -

afyBh¥lsaRdspL} - 3- phenyl - propi onyl am no) - t hi azol e- 4- car bo
xylic acid methyl ester (a mixture of two ep?%'?”“wo”%

RIS = 85:15) (0.21 g, 0.343 mmol) was dissolved into
dry dichl oronethane (20 m)328nd trifl uoroacetic acid

e b T sk S Al ey Brolpl e 1S Sttt doom
temperkiure dorcdtoas.e Thé onidiuyd 2as flﬁé%ﬁ th@ﬁgl‘dél th\@ﬁa& 8pLifch gel

88 1 @lfiial SisbReafe 5T eahivallAceteipe Taditrate was
certerdteat Thé tésmkahyés poEiledtts: chfb@atuggaitycoven¥fita Baeluted

\rﬁt?'lptai ﬁhyg%\%eg ver fq&’gg g] (?éﬁl 5—?& ?emgutoxycarbonyiammo~2~[4—(2-

conc

nﬂ%tbt@ﬁ?etﬁe*ﬁ—p@mylﬁaeetwnﬁﬂo}n&bh@m PRSIIOPAMIMG er:lole-élb
Lan en ony| am n car
oI '%"%M%Fteé § Sveppies ﬂ%ﬁﬁ 55531 Gl o
18%)t wo epi nmers, S = 85 15) (0.16 g, 91 % [ 0337]

To a solution of

2-((S)-2-{2-am no-2-[ 4- (2- met hoxy- et hoxy) - phenyl ] -

acet yl am no} - 3- phenyl - propi onyl am no) -t hi azol e- 4- car bo

xyllc acid rrethyl ester (a mxture of two epinmers R/

é 0.31 mml? and
[Qﬁ?'ﬁl;@br o;?;‘( l*ﬁ;i?ﬁﬁﬁf‘rﬁ?é't%%@%! amino-2-1442meshgxy-ethoxy)-phenyll-
aditglR rlik,é}m 1 I f
A AR W’ﬁ”“ﬂ%ﬁ“’@ Sy itadd rinfesing (o

LSO B0 SDUREB R B5015) 9 A8 G L4 MIOD WaR S IRVEELIv Ay
dmr&ﬁéthéﬁ@ 2 mt} Anérirteior c?]a%eﬂh EHHE? AR m¥faH ér?'%. Cdtiled, The

guench the reacti on, xtudre was

r %P’E“Pﬂ BPfiye Wasestisas atyrem terpertare fayémouasﬂs@mmleems
corehfstcdits Br%@%@ r Th@rréélﬁue géb %%fé&‘?ﬁ aﬁ?ég gﬁhsﬂﬁ% Hefirdired

and concentrated. The resi € was

W@hﬁ@#ﬁﬁt@@ aawwum ibigaghongde sdutmredThmnxtum Wigs extracted

wilt ? ( )§cét eg'T‘ﬁ% (oigamc rl]%yer wéats.ﬁggygate% drIeP]OVSr %oddum sulfate and

qu\ﬁ%ieaﬁatsd .t@j gwe prtgdq 2%@%ammm&[4>®Mm@)etmxy&phbayﬂ4

/ Engaéﬁ‘ 5@8@8 B%t“%?"ﬁ@t ﬁa#“? ggﬁ{‘%'%s methyl ester as a

isofoap (@apisture of Bva-egimers, 5} / Bo= 834 5)(0. 379@ 91 %HRIVS
Oos Mass, 513.1245. Calcd. Mass, 513.1239 (MtH).

[ 0338]
R R GRS phery) ), 5o oxor m dazol i
afﬁ?ﬁ?¥%@ﬁ\gﬁﬂ}p%ﬁioﬁ?@hﬁné—tﬁ%Egmhél%owlcdaé@mﬂyl ester (a
mixiure of two epimers R/ S = 85:15) (0.16 g, 0.31 mmol) and diisopropylethylamine
(0.31 mL, 1.78 mmol) in dichloromethane (20 mL) was added to a solution of
diphosgene (0.03 pL, 0.25 mmol) in dichloromethane (30 L) over a period of 10
minute at -10 °C. The mixture was stirred at -10 °C for 15 minutes Water was added
o quench the reaction, then the mixture was extracted with ethyl acetate. The
organic layer was separated, washed with water, brine, dried over sodium suifate
and concentrated. The residue was purified by chromatography over silica gel eluted
with ethyl acetate to give 2-((S)-2~{4-[4-(2-methoxy-ethoxy)-phenyl}-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester



-NOO~NSAN N.,,, O HO N2 [0339] Prepared as
described in exanple 10 except that (R -N-(tert-
but yl oxycar bonyl ) - 4- net hyoxyphenyl gl yci ne was used in

f. (R)-tert- butoxycarbonyl am no- phenyl acetic
‘%?g"%@%é“ -[2-amino-3-(3-nitro-phenyl) 10  PCI/EP2005/009926
propi onyl am no] -t hi azol e-4- carboxyl i c acid nethyl
ester vvas used in place of -EA{S) -

prop| onyl am no) -t hi azol e-4-carboxylic

henyl -
asa@ ﬁc},? a mbfiwe qffwetepimars R/ S = 85: 15) (0.075 g, 87%).
HRMS2- eﬁsrm g, 633171 ormf‘dﬂ P o] -thiazol e
-4-car boxy?l c aci ghﬁet hy a{ss S'P‘p\/vlzla%%b\gﬁﬂ'a’r’]ed as
descri bed in exanple 3 except that

2-tert-butoxycarbonyl an no- 3-
(3-nitro-phenyl)-propionic acid was used in place of

[o@@}aﬁtﬁummmmw;mamxasm%&me1-ﬂ]“ NS phenyl)-

s prBBipfyeut Bsdie derapbaniinackimet ester pheny! ) -

10

13

20

25

propi onic acid s ppepared as follows. [0340] To a

~sol ution of (ben ryli dene am no) -acetic acid ethyl
ester (2.84 g, 4 P hydrous
t et r ahydr of uran (15 an a - an at nosphere

of argon 20 was add®d a1 ™ s Iut QY o@ pot assi um
tert-butoxide in tetrahydrofuran (11 rrL 11 mmol) to

forma red / orange so on. After stirring at -78 C

for 15 mnutes a solu of

1- brononet hyl - 3-nitro- -1, ene (2.14 g, 9.7 mml) in

tetrahydrofuran (20 nl-)?was added and the reaction

mxture left to warmslowy to anbient tenperature
[033%] Prariared as dagoribedris exd@opleto exxspt ihan(RI-Mi(tgre Was

S B e AR AR ARUGE s S
buigixy¢arbemylkeminsephenylamatic axit raadtzen amhb-:ﬁ(éﬂuﬂtroﬁkﬂ% e ( 3
i ool ARG B ey it A eyl 5l e oGt ARes 2ha-(S)-

wgmmagmpnm@mmpmﬁmmamw%m Rean ealefth $t8p 1.
2—[% %?ﬁi@% ?ﬁ@&g{rlt\‘f Ipﬁért@fgmpljqrgjar@n?]sthmzp];aA-ﬁﬁMyl)c acid methyl ester
wap ptpaced s desatibetltiy examipler 3 agcept tred 2/ teboNdky¢hBRAWEMIno-3-
(3-0r bP%bﬁ'%%§0#%§%T%sh§§eédFu :%cgfprf (@Pg :tlg{g-lgﬁ otxlyggrbSnylamlno—

3-pheqyianapignic poidde sterma; RelertBuiSyohibonyRRARLBYSHIRRERENYD-
propionic acid was prrepared as follows. |

[0340] To a solution of {(benzhydrylidene-amino)-acetic acid ethyl ester (2.84 g, 10.4
mmol) in anhydrous tetrahydrofuran (156 mL) at -78 °C under an atmosphere of argon
was added a 1 M solution of potassium tert-butoxide in tetrahydrofuran (11 mL, 11
mmol) to form a red / orange solution. After stirring at -78 °C for 15 minutes a
solution of 1-bromomethyl-3-nitro-benzene (2.14 g, 9.7 mmol) in tetrahydrofuran (20
mL) was added and the reaction mixture left to warm slowly to ambient temperature
and stir for 16 hours. To the reaction mixture was added saturated agueous
ammonium chloride (20 mL), the mixture was poured into water (100 mi), diluted
with brine (50 ml) and exiracted with ethyl acetate (3 x 50 mL). The combined
organic extracts were washed with brine (2 x 50 mL), dried over sodium sulfate and
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" crude 2-tert - but oxy onyl am no-

acid ethyl ester (4.1 g, =10.2 mmol) in ether (100

m-) was added 1 M aqueous hydrochloric acid and the

m xture stirred vigorously at anbient tenperature for
yhe |ayers were separated and the or

Iél‘g)?grgmé)?(%sfzact ed with 1M aqueous hydrochl ori cptgr@FP&m’(‘@"”%

x 50 nm.). The conbi ned aqueog%s | ayers were cautiously

io adjusted to pH=8 with § 84 pot assi um car bonat e

&ﬁﬁehﬂﬁiéd‘?ﬁﬁfé&ﬁtﬁgp\)@ :Er[] goh ena@ﬁ@l@gﬁﬁ(eag'llw)]:g?%gdﬁ)ﬁeoheny})-

he_ conbi ned organi c ex rac
Rreponiqagd ethyl esleroacea rexbithramnsiisdoats oilavhiciowas eséd @itksut further

UHASEHFAR (4 ude 2-am no- 3-
ld'(:% nitro- pﬁgny@ ‘opi onic acid ethyl ester. The crude
am ne was di ssolved in acetonitrile (100 ni),

di-tert-butyl dicarbonate (2.4 g, nmmol) added and the

[UBHHTcﬁa béluﬁéﬁ b Gads. (M@H%Hgﬁ@ Sfrﬁﬁ r§ Sf R {r\c){é{%gpyl)-propiomc

oure

?_' The reaction mxtur
a(%ggt M §sterddt T Gt 182 namal) itatber ((IQO xnl:l)masﬂq::l,edtm aqueous
r@@f’ﬁvmﬁﬁ: DAY heSibdRE L rrg {9% nqg@ dﬂ%’é{& g%mgﬁ[?é%rﬁgom

ueo rydrochl oric acl
aé!ﬁ'fsblﬁf&tsépﬁlﬂfﬁﬁ an thebmrgaefc(la_sm extracted wntbdlM agueous

WM@JC“WQ'G‘&*H @ut é@h‘ﬁ_ aFF e 0‘6 @f ?:gs lé}fewg @'u%ig

asﬁ@gﬁdow RH 58 \Mlthaww poé@sswm aarkzomate amrggwlathr;m’athWW:th ethyl
a‘eﬁé@@@(&ﬁx qbb ni3: ﬁe%mﬁ?r?ecf@rgan[c%l:tg%ea}e%\?asw ' Onth%nne (150

E "ﬁ-)t gried ayarsediuar sidiaie and ponntated imacph tngive cprded-amiino-3-

(3‘—n|tﬂﬁ;bf%rf§ﬂ)tbfbp1§§|§?(‘%1d(n% )q(ésger a,fg'r ﬁgﬁg%ﬁe@ﬂ%dﬁswlw%m

tetra
aﬁ?‘&f"@*’?&@%@ﬂ'—ﬂnql -paty 1carbomate K3.4an chrobip adiec amcbtheamxture

stived é%ﬁkn?@gﬁ:@é’rﬁf&t fol $EHoLAL U’ﬁﬁe %‘é%é&“ ﬁ@ggre wsfsn%oured into

reacti on m xt was concentrate

Wit (a0@ ml-duedragiedwithwether (3 20 Ofp)L)athe: ce:mblmrt e@avuctdxtracts
wé?@ﬁésﬁ@d %lﬂjr@ 1{’:2?119 h | n?#iceécgr% E’[OQQ?E% 53 rrlxetgg g@ueous

hr ough
S%d'wntmcarmmeé ol biiper(660 )] driestovir sdlianmsudbetaised

oo st AT DR ooy

ried over
prgglu:)g"qlq,@cué etheykester as an orange / yellow viscous oil (3.35 g, ~97 %).
. 2-tert-butoxycarbonyl am no-3-(3-nitro-phenyl)-propioni
c aci d as a pale yellow solid which was used wi t hout
urlflcatlon (0.63g, =69 % . HRMS: (Cbs. Mass,

ngg{ ﬂ%ﬁ 'Utﬁ‘i' eﬁcmﬂagsfeﬂwmeeboo Aino-BEBIUOBHBRYBSR opionic

.aogg y Pe:i gg ngg 2? IL%éﬁLh)gﬂrs)qua%(1 0.mL) was added 3M

aodﬁe%_gliﬁiy]il.]m yr(lr@xqqipts,obltlon (3 mL 8 mmol) and the mixture was stirred at
anﬂﬁ@%ﬁm@?&ﬂ#&ﬂ@rﬁ@hﬂ” Oftid AR FinduAhdO&ddefitrd&hdo dryness,

nmet hyl este
the residue taken up ln water (20 mL) and extracted with ether (2 x 10 mL). The
aqueous layer was filtered through Celite®, cooled in ice and adjusted to pH = 2 with
0.1M aqueous hydrochloric acid. The micxture was then extracted with
dichloromethane (3 x 15 mL), dried over sodium sulfate and concetrated in vacuo to
give crude 2-tert-butoxycarbonylamino-3-(3-nitro-phenyl)-propionic acid as a pale
yellow solid which was used without further purification (0.63g, =69 %).

HRMS: Obs. Mass, 540.1185. Calcd. Mass, 540.1184 (M+H).
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ONOON HO OL N+ n O [0344] Prepared as
described in exanple 10 except that (R -N(tert 5
butyloxycarbonyl) 4- met hyoxyphenyl gl yci ne was used in
(R -tert- butoxycarbonyl am no- phenyl aceti c
@%%“86’%36622 [ (S)-2-am no-3-(4-nitro-phenyl) - PCT/EP2005/009926
propi onyl am no] -t hi azol e-4- carboxyl i c acid nethyl
ester was used in place of1Z+(S)-

2-an no- 3- hen pr opi onyl am no) -t hi azol e-4-carboxylic
[03é§f?df( §‘¥ Methfﬂ(yslﬂmlylj -2,5-dioxo-imidazolidin-1-yi]-3-(4-nitro-

ph&ﬁ)(p%pignﬁﬂhﬁﬁbﬁh@éo!@—éf E&b%ﬁ%@drﬂ%ﬁﬁi &4y} am no - thi a
I'e- 4- car boxyl'ic aci d met was prepared as
descrl bed in exa‘npl ® 3 except that (S)-2-tert-

but oxycar bonyl arﬂTIZ} (4- nfotrqq phenyl ) - propi oni ¢ aci d

was used in place g S) 2- %N
tert-but oxycarbonyl noH3- phe I' MRipnic acid in
Zal ¢d. Mass,

step 3. HRVME: (Qbs.
540. 1184 (M+tH). 15 [034
Am no- phenyl ) - 2-[ (df%) . - met hoxy- phenyl ) - 2, 5- di oxo4m
dazolidin- 1-yl]- pr@l pi offyl am no) -t hi azol e- 4- car boxylic
acid nmet hyl ester OOH 0 01- N O}y S~HN, . 2/ O
HZN / [0346] To a stirred sol ution of

L e e B T N oY

butyitvyez oy B-4cmethyoyypiteraint mmayhsecm aéebf (FO-184- 9,

0. 1184.
{(9-3-(4

e R e ]

promohynamm]-uixammmrme etiddfeth(l éstewad hsél inPREd of 24(S)-
zi.nc dust <1O pM particle

ol |
2SS bSO S B on i sk e P By SO0 P 1
2-[(SE3Anmino!3)-(4- ﬂfrbfpheﬂaﬁ)mdw rﬁh@] ﬂm@é-%amds@gé Sci¥@fethyl

oSt A5 TG RPER S EERER 1D PREIG Brie that(o) Sent
butco@mﬁbhylam Bmmrwph@mb ﬁrbﬁlomf_: acid was used in place of (S)-2-

tert-butoxycarbonylamino-3-phenyl-propionic acid in step 3.
HRMS: Obs. Mass, 540.1184. Calcd. Mass, 540.1184 (M+H).

[0345]2-{(S)-3-(4-Amino-phenyl)-2-[(R)-4-(4-methoxy-phenyl}-2, 5-dioxo-imidazolidin-
1-yl]-propionylamino}-thiazole-4-carboxylic acid methyl ester
A ¢

O o H
yN o N
2O
O
H,N

[0346] To a stirred solution of 2-[(S)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl}-3-(4-nitro-phenyl)-propionylaminc}-thiazole-4-carboxylic acid methyl
ester (0.32 g, 0.58 mmol} in methanol (125 mL), tetrahydrofuran (25 mL) and N,N-
dimethylformamide (3 mL) was added a solution of ammonium chloride (0.63 g, 11.8
mmol) in water (3 mL) followed by zinc dust (<10 pM particle size) (0.388 g, 5.94
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- residue partitioned between dichl oronmet hane and wat er.

The organic solution was washed wi th saturated
aqueous sodi um bi carbonate, water, brine, dried over

savb 9%/028s863uUl fate and concentrated in vacua t
yel low solid (0.35 g). Purification by chroma?g JrEpRyos9ze

using silica eluted with-90:1Q:6:5 chloroform/ water
/ acetic acid / methanol followed by drying in vacuo

Zﬂxﬂeﬁ' 3Bﬁnﬁt‘é3‘iﬁé F&cﬁ&? H%&&re%méé ﬁi}tel‘bd(tﬁ" ugh a pad of (I)ehte®
h hen di oxo-1 mdazolidin-1 ﬁ op
%i?ﬁi Y83 Et‘ﬁh&&éhéﬂ"ﬂl @aﬂﬁaaiym@ fi Ifa%tadwaﬁe@qmenbanednn u@ctm and the

I*é‘sﬂWB E%ﬁltbﬁe& @@%S%we%ﬂﬁ%%@ ['%s@};amc solution was

vzag WI§1 S(aiurgtqqmq%wg@deUm bicarbonate, water, brine, dried over sodium
I
édl!ﬂtaoé}ﬁﬂddﬂcegtrét(eg)m Padity 8 B)Péﬂ %{]a '?% )5 Z%] o iﬁcét%ﬁ %)y |

i mdazolidin-1-y % pr opi on
¢f60faetosr9@éwwgsmge@ Q@reluted with@®010:67% tilIQDOfarmN Water / 8:64110 acid /

rhbthbhol'fol!olw'iec[ W&?}n—ﬁggt@ﬁg@ bg‘{]en_)g@% (4-ar8mo -phenyl)2-J(R)-4-(4-

!‘Hﬁ? o>1y pheny 35-d:oxo~|mldazohdm- 1-yiJ- prOp:onylamlno}—th!azoie-4~carboxyllc
add m%tr(yfleﬁbﬁ é@a %&l;&(@?@g&?ﬂ@g noj - thi azol e-4-carb

%%IC aci ester 0.1 mmol) in
Pali3ks: Mﬂ?ﬁaﬁd/i@‘imqal%éﬂa‘ﬁéd@tﬂ-éw (MHEet ate (60
ng, 0.44 mmol), 37% w waqueous fornal dehyde sol ution
(0.033 nL, 0.44 mmol) and 10% palladi umon carbon (30
ng) and the m xture shaken under an at rmsphere of 20

IRl Do B B AP By ARG -Jéxo-
inpiglelzofdiriSe Wit opibnA AN SHIBLL16 A QB Bxyivt: R icRd i |

- tetrahydrofuran: The fil.trate was concentrate

vacuo, the reS|dué di ssolved in dlchloronethane,
washed with water, O3 turat ecbaqueous sodi um
iC

bi car bonat e, drled e and
concentrated in vacu N @®roduct as a
yel low 25 solid. Puri b se\phase HPLC
using a Cl18 stationary pR dlent eluted from 10%
up to 90% acetonitrile
-2-{(S)-3-(4- dlnethyldﬁ1no

PCT/ EP2005/ 009926

| ter gave
WO 2006/ 029862

[0348] 7o a solution of 2-[(S)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-
Yl}-3-(4-nitro-phenyl)-propionylamino]-thiazole-4-carboxylic acid methyl ester (53.9
mg, 0.1 mmol) in tetrahydrofuran (10 mi.) was added sodium acetate (60 mg, 0.44
mmol), 37% w/v aqueous formaldehyde solution (0.033 mL, 0.44 mmol) and 10%
palladium on carbon (30 mg) and the mixture shaken under an atmosphere of
hydrogen at 50 psi pressure in a Parr apparatus for 72 hours. The reaction mixture
was filtered through a pad of Celite® and washed through with additional
tetrahydrofuran.” The filtrate was concentrated in vacuo, the residue was dissolved in

dichloromethane, washed with water, saturated aqueous sodium bicarbonate, dried

with sodium sulfate and concentrated in vacuo to give the crude product as a yellow
solid. Purification by reverse phase HPLC using a C18 stationary phase gradient
eluted from 10% up to 90% acetonitrile in water gave 2-{(S)-3-(4-dimethylamino-
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-131
phenyl)-2-[(R) - 4- (4- net hoxy- phenyl) - 2, 5- di oxo-i m dazol
i di n-1-yl]-propi onyl am no}- thiazol e-4-carboxylic acid
\%%OOXI ester as a colorless solid (12 ng, 22% . HRVE:
RS 538.1757. Calcd. Mass, 538.1755 (RURHP2005/009926

[0349] 2-[(S)-2-{4-[4-(2- Met hoxy- ethoxy) phenyl ] -2, 5- d|
0X0- |mdazoI|d|n 1-yl}-3-(18-

henyl ) - pr opi onyl am no].-t{ hi azol e- 4 car boxylic

Pheatdﬁ Cal -mediay-rheng)3, wlqwmn(ct@gowmﬂ-v -PropjamyEeyino}-

thlafélépﬁéeﬂgoﬂﬂm ABRIGhEPGedtBr §X8EBloRedd sSC@RIME NBi%).

HRM§Z &%M%n@@%?% Qajcqd- MaspebABAYHS €tibky] - phenyl } - ac
etic acid was used in place io of

(R)-tert-butoxycarbonyl am no- phenyl acetic aci d and
2-[(S)-2-am no- 3- (2- net hoxy

W%ﬁﬂf#ﬁ%@{—%@ 2392% h?)g]gg q¥yg—p é;g\}l]ogé cf ofo?i%gazoﬁldm-’\ -yi}-3-(2-
metﬁofs( Fier&l)%fbmnﬁaﬁhﬂwhsa@é!@m-mbb@mra@admangét@r 4-car
[

boxylic acid nethyl ester in step 1.
2-[(S)-2-Amin 3C(2 met hoxy- phenyl ) - pr opi onyl aim no] -th
i azol e- 4- car boky |c acigl mat hyl ester was prepared as

described in ex Jele ¢ (S)-2-tert 15
0 \il\)-propi oni c

but oxycar bonyl am
f (-

acid was used in pl ade
2-tert-but oxycarbo no- 3- phenyl - propionic acid in

step 3. (R -tert-
But oxycar bonyl ami no- (et hoxy) - et hoxy] - phenyl } - ac
etic acid was prepared als described in exanple 11(r).
HRMVS: Qbs. Mass, 569.1704. Calcd. Mass, 569.1701

[0350}’P|’@paredzﬂs Eéﬁmbbﬁhﬂ exafpR TRERpt Mamfk)aferﬁ- 0 that
s B3 o by Lol s S S pce
of (R Et-‘l:]utoxycarbonylammo phen lacetic acid and 2—[(8)—2—ammo—3—(2—methoxy~
pherzyl)séx@pw aﬁm%/lgtgngg&_%y )éboxyhc ac)id me%/l ggtterr] %as LPSE:S TX Pace of
2-{(8)-2-amino-3-phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester in
step 1. 2-[(S)-2-Amino-3-(2-methoxy-phenyl)-propionylaminc]-thiazole-4-carboxylic
acid methyl ester was prepared as described in example 3 except that (S)-2-fert-
butoxycarbonylamino-3-(2-methoxy-phenyl)-propionic acid was used in place of (S)-
2-tert-butoxycarbonylamino-3-phenyl-propionic acid-in step 3. (R)-fert-
Butoxycarbonylamino-{4-[2-(methoxy)-ethoxy}-phenyl}-acetic acid was prepared as
described in example 11(r).

HRMS: Obs. Mass, 569.1704. Calcd. Mass, 569.1701 (M+H).

Example12

In a manner similar to that described in example 10, the following compound

. Was prepared.
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1-yl]-propionyl am no}-thi azol e-4-carboxylic acid
nmet hyl ester o ON p o N [0352] Prepared as descri bed
in exanple 10 except that (R -N-(tert 5

bwoysh@wyseas bonyl ) - 4- met hyoxyphenyl gl yci ne an

2- (('S) - 2- ani no- 3- (2- cyano- phenyl ) - Fcnmermsnoms
pr opi onyl-am no) -t hi azol e- 4- q boxylic acid nethyl

ester were used in place of %

[ﬁ(ﬁﬁ? 2@@@%@%&@%@&&\)—@[{&?3 rmln"ilé‘tﬂgkf pﬁ@rhflﬁ 2B%ioxo-imidazolidin-

1ml]cﬁfpelﬁwfarﬁm}jthxemleﬁmaéquwa»abm;zeiwl eaten] net hyl
ester respectlvely ig step 1. 2-

((S) - 2- Ani no- 3- (2! no- phenMI)HproplonyIanlno) t hi azo
| e-4- carboxylic aci th mas prepared as
described bel ow. [03&3}_ '“
2-{(S)-3-(2-Cyano- phesdyl ¥} 2- [( ﬁhoxy phenyl ) -
2, 5-dioxo-imdazolid
1-yl]-propionyl am no}-t
nmet hyl ester was obtai ne 85: 15 m xture of R and
S isoners at t he 2, 5-di oxo-imdazolidine chiral

center.

[0[363152!}9(3@)&@& dascrid beemton( lexeentdhd- (R?z-l\b&errtro pheny!

BRI S0yl ey ST S P Hon

prﬁpwpylammcv}t jazglg dhearbexlic @eid methyllestar were tmdgn nu!m:le)of (R)-

te%’i.t&%&n% ﬁg@@m%ghe%e‘ﬁb&w ﬁd’@;gﬁaéﬁ][pﬁ% ﬁnﬁe =y

hour I'ce-wat er was
prﬂa@nﬂﬁwwttb@zm—mqrhuml@mctﬁmﬁﬂfwhester e2psgtivelftio step 1. 2-
exbr
“?F??[a“'"‘éﬁ &L e DR i) e %%Lﬁé%ﬁ?%%% oty
Wéa%rpr@aare[d(zs;)d@cobectpehm
phenyl ) -1-fl uorocarbonyl -ethyl]-carbam c acid

tert-butyl ester as a yellow solid which was used

thout further purification in the next step (2.4 g
[0@@3] 2-{(S)-3-(2- Cyano—phenyl)—2—[(R) 4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-
et i vy D g
85 midgetaiiFaary S-isprassind e 2.6- cé\@xcwrmidazrthhresfreal tanten
g, 7.8 mol) were dissolved in p-dioxane (40 nli).

The m xture was heat ed in a sealed tube under
15 m nut es

ad ation atf 120 C for
o S B bR Do B SR BB D B SpiDBaRE! (2.5 0, 8.6
mmdl§3 ané ggﬁ@iné r(@tas@ smmdlﬁvére%}ﬁéﬁ,émﬁ dRidrbin@thamé (50 mL) at

0 E: ' yanungrﬂ gnge (01\/7%{ mSLI 1|2%amr%%ll) V\?esuadded dropwise. The mixture was
stirred at 0 °C for 1 hour and then ice-water was added. The mixture was extracted
with dichloromethane (2 %). The organic exiracts were washed with water, brine and
dried over sodium suifate. Evaporetion of the solvents gave crude [(S)-2-(2-cyano-
phenyl)-1-fluorocarbonyl-ethyl}-carbamic acid fert-butyl ester as a yellow solid which
was used without further purification in the next step (2.4 g).

[0355][(S)-2-(2-Cyano-phenyl)-1-fluorocarbonyl-ethyl-carbamic acid fert-butyl ester
(24 g, 8.2 mmol) and 2-amino-thiazole-4-carboxylic acid methyl ester (1.24 g, 7.8
mmoi) were dissolved in p-dioxane (40 mL). The mixture was heated in a sealed
tube under microwave irradiation at 120 °C for 15 minuies The solution was
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with 1:1 ethyl acetate / hexanes to give
2-[1(S)-2-tent-but oxycar bonyl am no- 3- ( 2-
cyano- phenyl ) - pr opi onyl am no] -t hi azol e- 4- car boxylic

id methyl ester as a white solid (3.2 g, 95%. 5
"?‘8%“5’6’]’ PCT/EP2005/009926
2-1(S) - 2 tert - But oxycar bonyl am no- 3- ( 2- cyano- phenyl ) -p
r opi onyI arri nol - thi azoI e- 4133ar boxyl i c aci d net hyl
est er was di ssolved into dry

Coruﬁeiwf@ﬂ o?r%q ﬁr@rr@SI(iE@ waé)pualﬁad byichraneategrephy eversilica g eluted
withl;1 éiﬁﬁ d&@té/ne%r@@@l&@we@ Q%H'bﬂfbx%%ﬁ%ﬂ]a}?@?o% (2-

stirred roomte erature
Gvaﬂagohqnuf)mwlarame fmﬂ%ﬁﬁ@@w%@lé &ty @sieras a white
soligqQl2egl g5%)an ice bath, then neutralized wth

saturated aqueous SOdI um bi carbonat e sol uti on. The

m xture was extracted wth ethyl acetate. The organic

| ayer was separated, dried over sodiumsul fate and
[035 s)ent QﬂtSdZ#éﬁ-Bhtbﬁy@drH Iammo-3—(2-cyano—phengr%]pro ionylamino]-

) - 2-am no cyano-"phen ropi o T

th'aF a‘k@@@pﬂl@aﬁ%wmvéea@rﬂf ﬁyﬂ mw)efvasﬁéswlw wto dry

dlclM&‘olrﬁé’Bhé&l (C2gl rﬁ%} ::1n(:9t’rrﬂ§85r<§)acetic:sac!'g2 51 é@mas added.
Thezfe@efs)n Gumwew%ﬁﬁriﬁﬁieaiypqmzeme[ lRP far 1 bowet Higapibdunsoxas

conﬁéﬂt?é’t@&%h eés d*{ Rssidue wa cooled j na ice balth tﬂen ne ralled
i m dazol i d| n-1 - pr opi ony am noi I azo

with gataiated aguenus 5@§tuéﬁ b@arb@n@ta\soluyoa) 118 mixhure was, ext@ctaed
witileth{l é%éfzﬁQBQ?lé o #aﬁﬁ’@faﬁgr #as g@ﬁ&’é{e@e Hribd 065 Gifn LBiate and

except

conpentialod io ava _\,crtedﬁ H(S)-2-grainprie (hepapp-phengh-progitrigminaic
thia8b1b%-&4b dac%‘ ke T%t?r asa ale iow soh&i( 1.9,86%). ,

am no- 3- ano- ro T S 10

HRMBo s 2%2 ICé@de 639‘,65?@ 1R86dM)pl ace of
(R -tert- but oxycar bonyl am no- phenyl aceti c acid and
2-((9)-2-

am no- 3- phenyl - pr opi onyl am no) -t hi azol e- 4-carboxylic

1035 At SF - Gy BR Bhe BT RPN Phep R rdipro-
imidagoldin-1agep noﬁloﬂglaﬁwlnd)ﬁﬁlaﬁbmbﬁl%oﬂﬁ;cckﬁﬁcﬁ ficBfl ebter

exanpl e 11(r) Am no- 3- (2- cyano- phenyl ) -

propi onyl am n‘g)) h| azoI eqd- r boxyl ic acid methyl

ester was prepared NCE des
/\ \‘e Q
s

-
SN

[0358] Prepared as described in example 10 except that (R)-feri-
butoxycarbonylamino-{4-[2-(methoxy)-ethoxy}-phenyl}-acetic acid and 2-((S)-2-
amino-3-(2-cyano-phenyl}-propionylamino)-thiazole-4-carboxylic acid methyl ester
were used in piacé of (R)-tert-butoxycarbonylamino-phenylacetic acid and 2-((S)-2-
amino-3-phenyl-propionylamino}-thiazole-4-carboxylic acid methy! ester respectively
in step 1. (R)-fert-butoxycarbonylamino-{4-]2-(methoxy)-ethoxy]-phenyl}-acetic acid
was prepared as described in example 11(r). 2-{(S)-2-Amino-3-(2-cyano-phenyl)-
propionylamino)-thiazole-4-carboxylic acid methyl ester was prepared as described

in example 12(a)
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in exanple 12(a) WD 2006/ 029862 PCT/ EP2005/ 009926

-134 [ 0359] _
2-((S)-3-(2-Cyano-phenyl)-2-(4-[(R)-4-(2-nmet hoxy- et hox

Y W6 2, 5- di 0xo-

i m dazol i1 di n-1-yl }- propi onyl ani no) - t hi azol e- 4¥CHFRE%YA9926
ic acid nmethyl. ester was obtained as a 85:15 m xture

of Rand S isoners at the 2:5%i oxo-i ni dazol i di ne

chiral 5 center. HRVMS: (bs. Mass, 564.1549. Cal cd.

Mass, 564.1648 (MrH). [0360] :
2-{(S)-2-[4-((R - (4-Et hoxy-phenyl))-2,
B’-%g]igcﬂsﬂﬁr(aa@(ﬂnomhenyl)*ﬂ—{]tl—[aqph@methoxy—ethoxy)~phenyl]-2 5-dioxo-

I lic.aci.
MBI AT b o M1 50 T Kt v
eigiberised §51 @)m(tpreeof'_lm apd Sapomeéisadt P B-dibko-imidazolidine chiral
&argxycar bonyl am no- (4- et hoxy- phenyl ) -acetic acid was
used in place of (R -tert-
HEMSx yRbs. ass, 861649 Cajddabless,c5eAciBHS M-H)ep 1.
(R)-tert-Butoxycarbonyl am no- (4- et hoxy-phenyl)-acetic
acid was prepared by the sane nethod used to prepare
(R) 15

b b 4- met hoxy- phenyl ) -
UL L T
pﬁoﬂbﬁ%@nidﬁ}-@ﬂé%lb-@%ﬁr%ﬁ)ﬂ% faéid ?E&Hgll éster

propi onyl am no} -t hi az I'c aci d met hyl
ester was obt ai naed a 8_5: 15 xture of Rand S

i soners at the 2, Qi?.z lidine chiral center.
"G ss, 509. 1490
el Yo

20 HRVS: Obs. Mass,
(MtH) . [0363] 2- ((S) !
-2,6- di oxo- |\ﬁ-dazol i di n-
1 no) -t hi azol e- 4- car boxylic

3- Di hydr oxy- propoxy) -p
67029862 PCT/ EP2005/ 009926

1-yl}-3-phenyl - propi on
acid nethyl ester WO 20
-135- \ 00

[0361] Prepared as described in example 10 except that (R)-feri-
butoxycarbonylamino-(4-ethoxy-phenyl)-acetic acid was used in place of {R)-tert-
butoxycarbonylamino-phenylacetic acid in step 1. (R)-tert-Butoxycarbonylamino-(4-
ethoxy-phenyl)-acetic acid was prepared by the same method used to prepare (R)-
tert-butoxycarbonylamino-{(4-methoxy-phenyl)-acetic acid.

[0362]2~{(S).—2-[4-((R)-(4-Ethoxy—phenyl))-z,5—d ioxo-imidazolidin-1-yi}-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester was obtained as a 85:15
mixture of R and S isomers at the 2,5-dioxo-imidazolidine chiral center.

HRMS: Obs. Mass, 509.1496. Calcd. Mass, 509.1490 (M+H).

[0363] 2_-((8)-2-{(R)-4—[4—((R)—2.3~Dihydroxy—propoxy)—phenyl]—z,5~dioxo-imidazolidin—
1-yl}-3-phenyl—propionylamino)—thiazole—4~carboxylic acid methyl ester '
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OH "N OSJIINN21/ O off off O
[0364] ((S)-2, 2-D net hyl -[ 1, 3] di oxol an-4-vyi) - et hanol
(2.0 g, 15.13 mml ) and triethylamne (2.53 nl, 18.16

ngo() wer e di ssolved in dichloronethane (60 nlL)
OP198%& 8%y t he addition of methanesul f onyl REATERR408609926

(.35 M, 17.40 nmmol) at 0 C. s The reacti on was
war med to ambi net tenperat-ur3é- stirred overni ght, and
then diluted wth water. The organic |ayer was washed

wi th saturated ageous sodi um bicarbonate sol ution,
brine and dri ver sod?um_[sulfate Renoval of

sol vents gave Naneas c 3
,ikﬁ i ONOT(g " ~@ster as an

(R) -2, 2-di net hyi
oil (3.2 g, '10002%
[ 0365] (R) -t art - But gxfsar’bon$ ani no- ( 4- hydroxy phenyl) -
abetic acid (200 . 75 mol) was dissolved in
anhydrous N, N-di net hyT formani de (4 nL) followed by the
addi ti on of sodium hydride (60% di spersion in rri ner al

03841(S r

Lo ) 2 Donctbyit { W Pralar 1, AEMeRBI B S LB pymiane

f“edhﬁﬁw*‘@e@ﬁé* ki dPt1i6anmel) were idissobedfio dlchlcmmnelthane (60 mL)

folloeuhy el ol bt bbb Lo A FEAON AP0 -c.
Thﬁtgsacglpn qumqgietp@mhu@et feMperatune; atlreed/\mgerhrgbt esdttieen diluted

t
with 3y, DR R SNE sy by s SRSy idRa Sty e S8y,
bicﬁm@tqﬁwtl@ hdnel ang diied dversatiure shijdtea Renadval efsblvents gave

meiaresbfot 4012 SRR RSNV A Bl ol 026,
10@%)-vent s gave (R) t ent - but oxycar bonyl ami no-
[4-((S)-2,2-dinethyl-[1, 3]di oxol an- 4-yl net hoxy) - phenyl
]-acetic acid as a foam (280 ny, 98% . [0366]
tert t oxycar bonyl am no-[4-((S)-2, 2-di neth 1,3
[03%5 @ﬁ%ﬁut%xyégfépnﬂam}/m (zishmnényi(néer)waaeuc Iacndc(zz)/tlzagg 0.75

mrﬂHH) wik di3sdi] ih anhgﬂmus NIIOV dllronethrylflonnamld)e (4 mL) followed by the

ad‘l*tmfh?f)cﬁoéluznmbgﬁ% ﬁDVccdlamralmmn nynereismé (68 AQB 1067, mthdBat

room@h%pe('é%i%o af H’edre%éti 55 bﬁ[?g%f e h sq’aﬂo%ed(itgj&e c)rbpw:se

(d| methy am no ropy 1 m
dqxﬂﬂg} Ra anegférlf@mggc R)4, :@-dmyl-[arﬁddioxolan—él-ylmethyl ester (189

mg,10.09 irAxly 8883104 d PR N8
2006] Caobes o EPZOOSW%%&&!M(%L) & Botemperature.
The mixiure was heated to 100 °C overnight. The reaction was cooled to room

temperature, acidified to pH = 4 with 0.2 M aqueous hydrochloric acid, poured into
ethyl acetate and diluted with water. The organic layer was washed with brine and
dried over sodium sulfate. Removal of solvents gave (R)-tert-butoxycarbonylamino-
[4-((8)—2,2~dimethyl—[1,3]diox0lan—4—ylmethoxy)nphenyl]-acetic acid as a foam (280
mg, 98%).

[0366] (R)-fert-Butoxycarbonylamino-[4-((S)-2,2-dimethyl-[1 ,3]dioxolan-4-ylmethoxy)-
phenyl]-acetic acid (280 mg, 0.73 mmol), 2-((S)~2-amino-3-phenyl-propionylamino)-
thiazole-4-carboxylic acid methyi ester (203 mg, 0.66 mmol) (prepared as described
in example 10, step 1), 1-[3-(dimethylamino)propyl}-3-ethylcarbodiimide
hydrochloride (191 mg, 1.0 mmotl) and 1-hydroxybenzotriazole hydrate (135 mg, 1.0
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- 136 mmol) were conbined in dichloronmethane (5 nL)
and stirred overnight at room tenperature. The
resulting solution was poured into ethyl acetate and

waehesomskh 0.2 M aqueous hydrochl oric acid,
brine and dried over magnesium sulfate. The éﬂﬁl{t’/lgh P09926

were renoved and the crude purified by
chromat ogr aphy over s silicagel gradient eluted

ﬁ%d&ﬁﬁ&e‘&fﬁm rﬁ%h\fc[:r\én%tﬂji%e (%Crﬁ L)aénd étﬂreh Xv%?rﬁg}gt at room
t@ﬂ(l:(es?tuga { T repuifing sobtw@xugasamhmyilnmml -elate Gh&)wadhad with
0. lﬁ'nl\g?tqgiéus[ ré/ﬁigclnéﬂlﬁ} ter Hgye and dried over magnesium sulfate.
'E[ $ Mﬁf@) mwdmm¢dem pudfietidnbehtgmiatogpaphy over
ﬂglﬁiaft%/él g?a%tr%ft efited bEARN4h% 2T 5098, etihy? abAZRth F2x8ne to give

ol uti On

2((B)-2){(R)-2-tey-betoxysarbbnyaminodd- Bo(($)-212-dimeyl-f, SJiRoRn2s-
y‘ﬂ'nethoxy) ;fhen gcggyla]mmo}—&plhe ¥IFP<5 E}j)fjgﬁ@m)]tbl%cg?ﬁ%whc acid
")'e’fbylpﬂﬁéﬁyﬂsa) G g 33%} t hi azol e- 4- carboxylic acid

- methyl ester (170 ng, 0.25 nmol) in dichloronethane

(2.0 m ) was added trifluoroacetic acid (0.5 nL, 6.5
@‘lé' C. The reaction was warned to room

[ ﬁl P %thétloami 25&($}2-é$)f27ter&bmmmycarbdﬁy@mmb@e[m((mz
diremyEY ﬂ@io%gﬁ - HRe creﬁﬁérﬂﬁg}éﬁr enyl-propionylamino)- -

artitioned between et
%ﬁscagawuﬁa@ﬂmibw@at@r (é 60 mg,@rﬂs Mive! g uidhisromagieme (2.0

t t
B A MATE S (0.6 B 0L S ebtnpes
waimed de rqam gam}@erature and stirred for 4 hours. The solvent was removed

uﬁdér(v@cuam{ér@ th& T851Y w5 [p%rt(t{)ﬁéa %eﬁmedenhéﬁg{rl < 3RTS Xt)urated
a%@mﬂ mumpmgrt;m@tq/so!ph@m Hwaqammns)laydmmoémaétedamﬂoeth I

a%‘éﬂaiecarﬁpﬂhg ALK e : %tcﬁﬁ'nb"ﬂfe 3%8 %%ﬂﬁr ;ié% a‘gi‘nﬁ:a&/%r sodium

8] Chloro-trine

sti{fate Hrgive 2t(6S)22w{(w)2aam{r(oF2—[@{(%ﬁ 3-dihydroxy-propoxy)- phenyl]-

aé an%rr[aﬁ \?@nﬁp%&%ﬂyﬁﬁnﬂgﬁéﬁeﬁ%f% eﬂ%’g%g&@ 3?/ @s{gr asa

foam 629509; O‘Verter (120 ny, 0.23 mmol) in 25
tetrahydrofuran (5 mM-) containing triethylamne (0.10
, 0.73 mmol) at room tenperature and stirred for 3

S e mxture was diluted with-water and

[0 gﬁﬁa?r@danthvl@ﬂm (088 wl. .68 menal)y wam pddesktor 2:4(53-2-{(R)-2-
amngb?eﬁﬁ?g lﬁ%lhfdﬂﬁ%@ m)pd?ﬁw Bﬁe@@l Veﬂlérﬁﬁ‘)o&‘é%henyl-
propippgpminqythinzoleghearoxylic acid methyl ester (1 20 mg, 0.23 mmol) in
tefalhylréofiy & ratpéoﬁﬁémw.aw@n#.a@w 9 ¥a1P6. 8 R BPRAA |

- acet y am no

e’ﬁ’P%Eﬂf‘é}ﬁyﬁ@nﬁfﬁf@}i fphfﬁ a@utSe WQ:@IMWasodlhltedleﬂmm;ér and
0

exﬁé&t%ﬂ vitth @tﬂﬁodégta'{&%n ﬁg@‘gyr?%ﬁ{%gacgg gg \gvg heqT\g{tleag?rr brine

ang 1,@91 qy@bg@gwesmm sulfate. Removal of solvents gave 2-({(8)-2-{(R)-2-amino-

2-[AlTESyS B tﬁ&ﬁrﬁéiﬁgﬁsg@%éﬁﬁﬁﬁ&y)%h‘éﬂw Q¥ DER-3-Bhad! ©

4- carboxylic a
propionylamm -thiazole-4-carboxylic acid methyl ester as an oil (100 mg, 66%).

[0369](6) 2-((S)-2-{(R)-2-Amino-2-[4-((S)-2,3-bis-trimethylsilanyloxy-propoxy)-
phenyl]—acetylamino}~3~phenylnpropionylamino)-thiazole-4-carbpxy!ic acid methyl
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WD 2006/ 029862 PCT/ EP2005/ 009926 -137 ester (100 ny,
0.15 mmol ) and diisoproyl ethylamne (0.078 m, 0.45
mml) in dichloromethane (2 nmL) were added to a

n _of di phosgene (0.0143 m, 0.12 ninol) in
‘383?1 Q?@Fﬂat hane (2 m-) over 10 minute at 0 RCT/FH3E05/009926

m xture was stirred at 0 C for 20 mnute, diluted
with ethyl acetate, washed-l#%+h saturated sodiums

B i A A v
mmo in
dichiormhethgné @ Lm@&dd&%%&@ndﬁr—gf dnéﬁc%géﬁ%g?m Jg: .12

i % gis ‘HE loric acid
g1o)p dichy {2 mlaver 40 sringg ald<C. nEha mixtire es stirred at
ow:mmmm Qﬂuﬁdﬂﬁﬂp@th %b%%ﬁé}{ fit &tdiated so jym

vvlth eth acet ate organi c extrac

{
bég%ﬁgﬂ@?? And A ?‘fﬂa’* sedmisyitaie.oFuaporatioresh aminelnts gave an
ml&Mhlf:ﬁin%s dTé&l\iéHLIﬁl %ﬂ%?&l‘dﬁdraﬂg? nﬂ:jr fr&égﬁg wWih 1 N agueoys,

el ut

hy%fﬂﬁ%bra l%% id B?:%% %3 SM?@MW@@W Srtwiurs. nThet teaktion was

' ne@ﬁ@ﬁﬁcﬁw&l@ sQﬂquﬁe@ a&lﬁe%)us sodium bicarbonate nd ﬁxtraﬁteid \ﬂlth ethyl

afﬁgl}i_4[4- 3-di hydro pr opoxy
acet Re ofganic gxtrag:ﬁwgr.ew@sf@dyphﬁnpnne and dried over magnesium
suﬁéi@pl‘mé%)slérgﬂi Eﬂ?dubf‘\lvé& E@i‘ﬂ" eii’%lﬁBﬁék@a@ &e@@ Eé( gel gradient
ellggé\n@ggfgofycgﬂwbac §4ip 16550 vémethrmel)in elly! Bosiatelte gh@ 2-((S)-
8 dﬁ 1 )Lﬁéﬂﬂ\ﬁh&ﬁﬁhﬁoﬁ?bﬁ%ylfa%né'il))(o fnidashidise 1~W}-%—;§henyl—
prcgnlfe}afiammo l%}leﬁmmwac geid andtbylasiter asca solideBiyhg, 42%).

e

of benzyl oxycarbo am no- OXy- acet :
26.2 mmol) (prepared accordl ng to the procedure of E.
H W Bohne, et al., J. Med. Chem 1980, 23, 405-412)

and 2-nethyl anisole (3.2 g,- 26.2 mmol ) in acetic acid

(150 ) was added congapimpicef sul furic acid (15
The m xture was stirred at room tenperature for

2*@?’%‘?‘%!‘/{3?@%’5? Ar6etoypBenyif ges-Hioo-imdandinAc-S-phenyl

Prmgayﬁamlnm}-tlaazclewecab@kyﬁé aeitPietivglidstesul fate and
\ O
0 o, H
s)\ N °
O

[0370] To a solution of benzyloxycarbonylamino-hydroxy-acetic acid (5.9g,26.2
mmol) (prepared ai:cording to the procedure of E. H. W. Bohme, et al., J. Med.
Chem, 1980, 23, 405-412) and 2-methylanisole (3.2 g, 26.2 mmol) in acetic acid (150
mL) was added concentrated suifuric acid (15 mL). The mixture was stirred at room
temperature for 1 hour, then poured into ice / water and extracted with ethyl acetate
(2 x 200 mL). The combined organic extracts were dried over sodium sulfate and
concentrated to give an oily residue. The residue was triturated in hexanes, the
precipitate formed was collected by filtration and dried overnight o give crude
benzyloxycarbonylamino-(4—methoxy—3-methyl—phenyl)-acetic acid as a white solid
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concentrated to give an oily residue. The residue was
triturated in hexanes, the precipitate fornmed was
collected by filtration and dried overnight to give

CGF R06/0

benzyl o>€"§8€ér bonyl ami no- (4- met hoxy- 3- met hy| - phBnifF%202189926
tic acid as a white solid WD 2006/ 029862

PCT/ EP2005/ 009926 -138- (8.188g, 100 %. [0371]To a

#5&%5mn03 [ ' [

phenyl - pr opi onyl am no) -t hi azol e- 4- car
boxyllc acid nethyl ester (0.93 g, 3.04 mol),

benzyl oxycar bonyl am no- ( 4- net hoxy-3 s

met hyl - phenyl ) -acetic acid (1.0 g, 3.04 mmmol),
diisopropylethylanine (2.1 m, 12 mol) and

I‘iﬁg@&ﬁfb@?ﬁ; rﬁ@?h %(ﬁgo @%I'%nyl?’%r%é oﬂ%ﬁ:%%nazole-ﬁl—carboxyhc |

aeldd@ﬁ%{ ?St@rz@&?ag \A-OAmwol\bmedoxyomsianylamioei(4rmethoxy-3-
Rt bRsRhR
AN BHengS BBORSRILL0 (! 3.8 il Goviet e B b2
'5 ape Toydrpxybeeretiigicle (146 gad.8f remd!) dxiidinesthylfarmamide
_(m mr_b at @ °@Q@saadaedea BeRbSIARI 1. dﬁo el ABR l%ﬁfé?ﬁﬁl?m{uum

washed with water, brine, drie ums
hgyafirempletnhated. 15ra63. ﬂésmruqlé Wae rmqtapﬂmuutg/was stirred at 0 °C

1Y RS OFhE RABELBN Fixtuid J/vbg %qla‘(@rtalﬂd%xﬂra&%g%lth ethyl

acetate / hexanes to give
agRiate; | teeranpis ﬂ@yeamascsepa(ate aab»eyl mﬂwmthmbnpaemeo) owr
s&@inH A g
r opi onyﬁo‘gm no) - ﬂ?@?gl g hﬁ rgsgg%e Wal's'lpcl:J ng%d By Chroﬁmimgraphy over

si %ﬁl gel Gé'éiea\wmu éeﬁtyi peptate I:ngan@@% give 2H(3)eB[22] To a
eqbBhylpmine (4 methouy.3-methyl-phenyl) acetyaminal:3-phony-

gﬂpiony ammo}thiazole-4-carboxyltc amd methyl ester as a white solld (1.3 g, 69%).

phenyl ) - acet yl am no] - 3- phenyl - pr opi onyl am no}-t hi azol e
-4-carboxylic acid nmethyl ester (1.0 g, 1.62 mml) in
nmet hanol (40 nlL) was added formc acid (4 g, 87 muol).
The sol ution was then degassed with nitrogen for 10

i e tion 20 of pall adi um bl ack
["?1{95',‘0 %Sa’“h%mfg{@f\ A i Ay SanETIRe el ety
phenwl)qtacetgdmmnta}-ﬁupheuﬂq:?b;l)l?hﬂé -ﬂﬁnarzoiaécéraaﬁ?c aEiaanethyl

e xture. was, fi rou shor

71T 2 et im e tgnol @0 Ttk i i s 57 mmo.
THEhso lntiEsi Waethm&iegﬁemclt thlh aRbgehtitr ?ﬁhﬂi&%,&di!c?ﬁétﬁ@}lﬁel addition

car SO n and extracted w
o ffiedl o BISGHA HF ot JimrEthing FHERE ks SitRd alonler
tempdraﬂmreauidbahmged f&€o45 @.a?@wmaats @:éc%klih ﬂilﬂ&eﬁﬁééjﬁtered through
nmet hoxy- 3- ne
a it @%daﬁﬁ 4&% cﬂﬁ@ﬁvé 3t s mpPairTiRg dnlase) b resiguswas
nemy?llzedamtrdsaimtd‘ns!dl aqSé@Us Rlilan bicdihonae telufierhand Bxifatiad with
etl?y:f é%étate. The combined organic extracts were dried over sodium sulfate and
concentrated to give crude 2-{(S)-2-{2-amino-2-(4-methoxy-3-methyl-phenyl)-
acetylamino]—S-phenyl~propionylamino}-thiazole—tl-—carboxyiic acid methyl ester as an
off white foam (0.73 g, 93%).

[0373] A solution of 2-{(S)-2-{2-amino-2-(4-methoxy-3-methyl-phenyl)-acetylamino]-
3-phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester (0.40 g, 0.83

- mmol} and diisopropylethylamine (0.72 mL, 4.14 mmol) in dichloromethane (20 mL)
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[0373] A sol ution of

2-{(9S)-2-[2-am no- 2- (4- met hoxy- 3=net hyl - phenyl ) - acet yl

am no] - so

3- phenyl - propi onyl am no} -t hi azol e- 4- carboxylic acid

H%%Q‘Hﬁf‘?zg@%t er (0.40 g, 0.83 nmol) and PCT/ER2005/009926

di i sopropylethylamne (0.72 nL, 4.14 mol) in

di chl oronet hane (20 nlL) WO12906/ 029562

PCT/ EP2005/ 009926 -139 was added to a sol ution of
wagiagred feasolubion of diphogpese (v mi.i B.58inuhbb irodiebloeomeethate (20

miyet -G Pdmidlie AL 4290610 B9 s, Whidervpls Sidba to

ter was a uench react i
quefrrréﬂ thf- i@anﬂ@nm@n dhe mctueaduaa extra;:ctmmth@myaaeetafaq éThe organic

Iay%i; \iﬁﬁg béparhégieﬁvag‘ﬁéd ﬁrgﬁ E\fr%{i'ésrﬁ ﬂgn%‘@ﬁ’ g)vg\' O elflfa e and

over so concen
COHH@@’ﬂ"ﬂ@ﬁh dine rasidue wasfpwﬁeﬁpymrmnabgmpaphyeomba:a §ellelmiad

SRR B S ot e

imldﬁ*ﬁr dinel-yi yF@FOSWWhG}@‘WDW%ﬂOWw?QM famh;&eéter as
i ester as an o ite foam
an ﬁ%@@@féﬁr@g@g@ gﬁlﬁ%’) )(/Jos Mass, 509.1486. Cal cd_ Mass,

| HRM& @h&d\namapsame Bedoth Moss4500.1490¢MeH). similar as

that described in exanple 13, the follow ng conpounds
were prepared. 15

[0374] 2-{(S)-2-[4-(3-1sopropyl - 4- met hoxy- phenyl ) -2, 5-d
i oxo-im dazolidin-I-yl]-3- '
phenyl - pr opi onyl ani no} - ExamIed44- car boxyl i ¢ acid
nethyl ester o OOOM NNNO \ O[0375] Prepared

In aﬁlﬁaaﬂﬁéﬁfsirﬁm d9thRX deBtAbed l@éﬁ&ﬁﬁ)ié lI"@tthe following compounds
- sogr o{gyl ani sol e was -used in place of
we@ nisole in step 1. 20 HRI\/IS bs. Mass,

537. 1802 Cal cd. Mass, 537.1803 (M+H). [0376]
2-{(S)-2-[4-(3-Ethyl -4-nmeth oxy-phenyl)-2, 5-d
I oxo-imdazolidin-1-yl]-3-p henyl

oo PR ST ) 5SS AHEoBA-1 -

phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester
v O
0 o, H
J}—N ? w
\ N 18]
. .s)\ IN! B! \

[0375] Prepared as described in example 13 except that 2-isopropylanisole was used
in place of 2-methytanisole in step 1.
HRMS: Obs. Mass, 537.1802. Calcd. Mass, 537.1803 (M+H).

[0376]2-{(S)-2-[4-(3-Ethyl-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yI]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester
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-140\ OO0OH N O1 ONNO i O. [0377] Prepared as
described in exanple 13 except that 2-ethylanisole was
used in place of 2-nethylanisole in step 1. HRVE:
gxo?n%,;éw@?sgzszs. 11645. Cal cd. Mass, 523. 1646 (%mpzoos%omzs
2-{(S)-2-[(R) -4-(4- Met hoxy- phenyl) 2, 5-di oxo-i m dazol i
di n-1-yl ] - 3-phenyl -

propi onyl am no} -t hi azpl e- 4-car boxylic acid

met hoxy- met hyl - angleyO N OO-N - @ ESN N N-,, \ %\ O
Oio [0378] Prepared descr i
that 2-((S)-2-anm no- - phenyl - N
propi onyl am no) -t hi az :
met hoxy- met hyl - am de wag
2-((S)-2-am no- 3- phenyl pi onyl arni no) -t hi azol e- 4-ca
rboxylic acid nethyl estef) and

(R -N-(tert-butyl oxycarbonyl) -4-nmet hyoxyphenyl gl yci ne
[0637}I&§§brbﬂ aldaseritRb if Bkamﬁle 13 except that 2-ethylanisole was used in

ar.b | am no- phenyl acetic acid in step
p}a @béj %‘h‘-‘é?ﬂ/l is

HRMB: cmbd ms&ozzs M @UE0| @aldd AA8905PBI 1648 GMH),
met hoxy- met hyI ani de was prepared as descrl bed in

exanple 3, step 3, except that

2-am no-t hi azol e-4-carboxylic acid

met hoxy- et hyl - anmi'de was used in place of

2-am no-t hi azol e- 4- car boxlgxarapkci® net hyl ester.
2- Am no-t hi azol e-4-carboxylic acid

(o5 TR« B Gyt tlonlf 2B B0 Siid 14 1 3 -pmenyt-
aci d pminwla@yne}-tl(:pzdgalr-wmyhd esi imedhioxysmetiaylEimide
3, step 2) (10.0 g, 63.22 mmol) in 1:1 dichl oroenet hane

/I WO 2006/ 029862 PCT/ 5P2005/ 009926

J%)\Ozlo@

=d ierI ace of

[0378] Prepared as described in example 10 except that 2-((S)-2-amino-3-phenyl-
propionylamino)-thiazole-4-carboxylic acid methoxy-methyl-amide was used in place
of 2-((8)-2-amino-3-phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester)
and (R)-N-(tert-butyloxycarbonyl)-4-methyoxyphenylglycine was used in place of (R)-
fert-butoxycarbonylamino-phenylacetic acid in step 1. 2-((S)-2-Amino-3-phenyl-
propionylamine)-thiazole-4-carboxylic acid methoxy-methyl-amide was prepared as
described in example 3, step 3, except that 2-amino-thiazole-4-carboxylic acid
methoxy-methyl-amide was used in place of 2-amino-thiazole-4-carboxylic acid
methyl ester. 2-Amino-thiazole-4-carboxylic acid methoxy—methykaniide was
prepared as follows.

[0379] To a solution of 2-amino-thiazole-4-carboxylic acid methy! ester (prepared as
described in example 3, step 2) (10.0 g, 63.22 mmol) in 1:1 dichloromethane /
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-141 tetrahydrofuran (200 nL) was added di-tert-butyl

di carbonate (15.2 g, 69.64 mvol) foll owed by

4- (di met hyl am no) -pyridine (1.5 g, 12.30 nmol). The
solution was stirred overnight at room tenperature.
WREFEREE on was partitioned between ethyl aROIVERRS009926
and 10% w/ v aqueous citric acid. The organic |ayer was
washed with water, brine s-mnd dried over sodium

sul fate. Solvents were renoved and the crude was

tetrayeisefuram 290 grl)avas e didet-butyl disarkeinate(15vt § 8268 mmol)
folRued b4 SliRicihylaffXABIRAhe (£5 %P gé;&@ﬁﬁ@@pc Theisgulign NS stired

but oxycar bonyl'am no< thi azo
OVERYgH al §0q(n tenperaliBe 5 The réddipn was partitioned between ethyl acetate

. 1.00-t hi | e- 4- b lic,
anggﬁg@]ﬂnﬁ %@{lé%%&etgé }é%@r g‘ﬂg@ﬂ@%ﬁ [g 8’:13}@? b\%%gya)esl\?ggﬁ{h Water, brine
angjdigg|ayerSedium: suffater rSuivents veraremowedeand 86 @rude was passed

throah B ey, il Bl iR o otrhd et MRS ot tor
bulgpygareanyaenns-diazoke 4-corboxyliengmid ateing esfEebs 2y 05 6@ v5%).

was renmoved under vacuum and the salt was neutralized
with 2.0 N aqueous hydrochloric cid. The resulting

recipitate was filtered and dried to give
[0350] éﬁgdﬁutwwép@ﬂwimmomﬁmmfm acid amtiydegler ¢15.5 g,

ﬁgggggfff el oghlain 451 sy drofirens Water (100 L) foboyssg py the

Herof lithiuay hygroxide mpnohpdipte (2D di26:0yinwyiylr Pheyselntidrewas

stirfees | : - 1o [ 3
P Y Ropmetheratcik: TR Bua s semoved under vacuum
anthihgr Hhvas neltraliged Bity 2.6 . RBieous hydrothBfc cid. Thel resulting
re [ . g K 51.28, L),
P S e A DL B G2 2Tl e Rargymins hidzole-4-
carboxydie asichii0ahg.ntpyri dine (1.04 g, 8.52 nmmol) were
conbined in dichloronmethane (200 nL) and stirred
overni ght at roomtenperature. The resulting solution
into ethyl acetate and washed with 0.2 M

s pour ed
W3§ﬁ?e%{?£tﬂi§>&¥%mrtﬂaminoél@iaaqlemcmbpxmcim @0di4dy, i4ed74 mmol),
' d the 25
N, muiﬂ{etnwﬂmgkﬁﬁhﬂé ﬁyﬁgﬁchio?ﬂe"(%{q %,a“@ﬁgzet§ s gl L0 L 00

. crude was by purifired over si
(d'Wﬁtbvlém'm)p@@&ﬁ-&t%hylaarh@dianigetrwdrc_g:'himide (9.83 g, 51.28 mmol), 1-
D
mmpé;@gg]éf@uge’gwémm@nyréﬁine (1.04 g, 8.5_2 mmol) were combined in
S O B S, 0 S
sollfpR Miasrmsiset e ethybaastste\and vearhed with ©.2IM agoemet finirochloric

Bl ) h L
et e 84 AR Sl S A8 e
crucﬁdma% by préfiedpves stiicags! elutedweith 80%er/ ethytacetaiand htkene to
giveqﬁh@%ggﬁﬁetﬂ?ﬁ&drﬁérﬂBﬁ%lﬁﬂo‘f‘@%-@éﬁBX%ica&% WrEodPhster as a

sat_ur at
foam (17.0 g, 95%).

[0382] To a solution of [4-(methoxy-methyl-carbamoyl)-thiazol-2-yl]-carbamic acid
tert-butyl ester (1.0 g, 3.48 mmol) in dichloromethane (20 mL) was added
trifluoroacetic acid (5.0 mL, 64.9 mmol) at 0 °C. The reaction was warmed o
ambient temperature and stirred for 4 hours. The solvent was removed under
vacuum and the residue was partitioned between ethyl acetate and saturated
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WD 2006/ 029862 PCT/ EP2005/ 009926 -142 aqueous sodi um

bi carbonate. The aqueous | ayer was extracted with

ethyl acetate and the organic extracts were conbi ned,
Wash 8ide/idotdy bri ne and dried over sodium sul f%?mpz-m?s%oms
sol vent was renoved to give

2-am no-t hi azol e- 4- car boxyl i G4 ci d

met hoxy- met hyl -ami de as a foam (585 ng, 90%. s HRVS:

Qq&eod‘éﬁﬁ:hurﬁ Bloatetihte. ChhS dquddis Sayer aths ' BRAcM il ethyl acetate
(‘393 r% ?Wﬂﬂ@é’@?ﬂﬁwﬁa‘@ combingid) wasiied with bire and pried plrer sodium

soieae! Tde R wf%j
ThE oflrei \Rla§r R 2.8 mgﬂfglgazgék;g}éféhbcfgylm Lid
B??g?ﬂi‘lyé“%thélx%@ﬁ@ asrtoam (Boang,i8%hi azol - 4-yl ) -

SIRMSIO DB |

2- am no- t\é\?g‘;’%%qjsc?g?k%?(ﬁ I‘R@asgc?% ﬁr%?%(lYHester used
in step 3 and tert-butoxycarbonyl am no- phenyl acetic
acid was used in place of tert-

but oxycar bonyl am no- ( 3-fl uor o- 4- net hoxy- phenyl ) - aceti c
acid used in step 7 of th@&xhgmplgrghesis.

1- (2- Am no-t hi azol -4-yl) - et hanone was prepared as

f @hl Ve n of ) 6,. (9

2P Ar s B g B SSPIA Tdkre s e tidigofin-o-phenyi-
1- chl or o- but ane- 2, 3- di onq;r()pimamldd as described by
Bonnema, J. et alL, RecL Trav. Chim Pays-Bas 1960,

79, 1137) (10.75 g, 892 nmmol ) and the mixture 20
stirred at roomte ature for 72 hours. The dark _
brown suspensi'on was c en.rQ in vacuo, the
residue taken up in 9(‘}(50 L) ified with 1 M
aqueous hydrochl oric a8i 20,1 uo extracted with
ethyl acetate (2 x 100 ni he caqueous | ayer was
then neutralized with so sodi um bi carbonate to form
a light brown solid whi as isolated by filtration.
The precipitate was washed with 1:1 25 hexanes t ether

e Plisad oh oRGRR o uhpla 2SS drdaieo B g
ethdridne Wasousedli if pitlce/of PlampibliRRSHIE-A8aB oyl Hcid methy! ester used
in step 3 and ferf-butoxycarbonylamino-phenylacetic acid was used in place of terl-
butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid used in step 7 of the
synthesis. 1-(2-Amino-thiazol-4-yl)-ethanone was prepared as follows.

[0384]To a solution of thiourea (6.79 g, 89.2 mmol) in absolute ethanol (100 mL)
was added 1-chloro—butane—2,3—dioné (prepared as described by Bonnema, J. ef al.,
Recl. Trav. Chim. Pays-Bas 1960, 79, 1137) (10.75 ¢, 89.2 mmol) and the mixture
stirred at room temperature for 72 hours. The dark brown suspension was

| concentrated in vacuo, the residue taken up in water (350 mL), acidified with 1M

aqueous hydrochloric acid (20 mL) and extracted with ethyl acetate (2 x 100 mL).
The agueous layer was then neutralized with solid sodium bicarbonate to form a light
brown solid which was isolated by filtration. The precipitate was washed with 1:1
hexanes / ether (100 mL), 1:1 hexanes / ethyl acetae (100 mL) and then dried in
vacuo over potassium hydroxide to give 1-(2-amino-thiazol-4-yl)-ethanone as a light

brown solid (9.91 g, 78%).
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brown solid (9.91 g, 78% . WD 2006/ 029862
PCT/ EP20051009926 - 143 HRMS: Obs. Mass, 449.1283.
Cal cd. Mass, 449.1278. Exanple 17
[2 2(25D|oxo4phenyl-|mdazolld|n1y|) 3- phen
‘(}’P é)orﬁ BFB&yl ami no] s thi azol e- 4- carboxyl i ¢ RGHEREESHEII26
O HZNH OO~ NN/ HO [0385]A solution of
2-am no-thi azoI e-4-carboxylis-acid ethyl ester (258
1.5 ared as described in exanple 3,
H'%@b Qbs. Mﬁ‘%o ﬁ?$£t(éalcch¢d@§ué49 42%®ni um hydr oxi de
was heated to reflux for 8 hours. The reaction m xture
was i 0 concentrated to dryness and residual water
renmoved by azeotropic distillation with toluene. The
resi due was purified by chromatography over silica gel
eluted with 2% v/v net hEX®MPleT&t hyl “acetate to give
2-am no-thi azol e-4-carboxylic acid anm de as a

CR(8)+2:{255-Didx s d{phthyiimida2 Midinl Ry Y3 -phbayl- nylammo]-

143. 0. Cal cd. Masgs 3 03 6
sol ution of (9S)- ﬁﬁg aq‘éﬂ’iﬁéyﬁgﬂﬂd%@l‘{ﬁ !

hydrochl oride (5.09 g, 22.2 nmol) and
t ent - but yl oxycar bonyl ghenyl gl ycine (5.06 g, 20.1 mol)
in N, N dinethylf i de (1QP q#) mas added '

di i sopropyl et hyl am ne;{H. 20rTL and
O benzotri azol -1-yl - .,‘L[\l - uron| um
hexaf | ur or ophosphate (9. 1{$ 2P 24 mol ) and the

m xture stirred at anbi et enp ature overnight. The
reacti on m xture was po into ethyl acetate (750
m.), washed with 1:1 1M ~aqueous hydrochloric acid |
brine (2 x 75 nL), 1:1 saturated aqueous sodi um

[03853ABRIA8H ©f zdnwhbmaim@méa%&&né aéid ityesRri(P8 G095

dried over sodium sul
mmol) (prepared as described in example 3 step 1) in concentrated aqueous

ammonium hydroxide was heated to reflux for 8 hours. The reaction mixture was

concentrated to dryness and residual water removed by azeotropic distillation with
toluene. The residue was purified by chromatography over silica gel eluted with 2%
v/ methanol in ethyl acetate to give 2—ammo—thlazofe-4-carboxyhc acid amide as a
colorless solid (149 mg, 69%).

LR-MS: Obs. Mass, 143.0. Calcd. Mass, 143.0153 (M").

[0386] To a solution of (S)-phenylalanine ethy! ester hydrochloride (5.09 g, 22.2
mmol) and tert-butyloxycarbonylphenyliglycine (5.06 g, 20.1 mmol) in N,N-
dimethylformamide (100 mL) was added diisopropylethylamine (4.2 mL, 24.1 mmol})
and O-benzotriazol-1-yl-N,N, N',N'-tetramethyluronium hexaflurorophosphate (9.16
g, 24.2 mmol) and the mixture stirred at ambient temperature overnight. The
reaction mixture was poured into ethyl acetate (750 mL), washed with 1:1 1M
aqueous hydrochloric acid / brine (2 x 75 mL), 1:1 saturated aqueous sodium
bicarbonate solution / brine (2 * 75 mL), brine (200 mL), dried over sodium sulfate
and concentrated in vacuo to give 2-(S)-(2-fert-butoxycarbonylamino-2-phenyl-
acetylamino)-3-phenyl-propionic acid ethyl ester as a pale yellow solid which still
contained some N,N-dimethylformamide.
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and concentrated in vacuo to give
2-(S)-(2-tert-but oxycarbonyl am no- 2- phenyl 25
acetyl am no) - 3- phenyl - propi onic acid ethyl ester as a

Eﬁkﬁ#ﬁ&ds solid which still contained sone
met [yl f or mani de. WD 2006/ 029862 PCT/EP2005/009926

PbT/ EP2005/ 009926 - 144 LR-Ms5: (Obs. Mass, 427. 38.
Cal cd. Mass, 427.2233 (M+H)-1440387] (3) To a sol ution

ac'e\ﬁ/(%h@? e%'ﬂg’ﬁty%%@ﬁ%ﬁy@%?&% iMﬁV(Pe gs£ er (--20

mol) in 3:1 v/iv s tetrahydrofuran /water (80 niL
total) was added |ithjium hydroxi de nonohydrate (1.06
g, 25.3 mol) and the mxture was stirred at anbi ent

S R e S R T e b
aeelylamine)-dipheayl-wppinnit avichetpiesteitzae auholpir &:1agv d (30

W L
BT BB 85D R St (1.0
9£6 3 mmoheariddhe midutO@asklirrediat axbisint fengetiaure foulsiis. The

rPLBORRRERS L8k Bluled MBS Ll VP UM brine goRay
aplﬂﬁledpﬁ"tihiM agueouskydiochiotioatid {80 srdl, 36 ntriol) Gingd exirB 64 with

ﬁ"?‘ 3 3 "X WI%FL?&% &)?l?bl%(y 8pganwgﬁracggm%er%egmggsh(aw&qh brine

0O a so Iron O

(9% (1802, deed wﬁhsodmmmmey badiconeshimateshi| vaaaetcygnmm) -(2-

o RuoRRER AL b eri Lot Rl rhauareins Hg, o0 2

C‘Qjoﬂeﬁﬂﬁﬂhﬁ (Bﬁﬁlﬁ,l‘{lﬂﬂ%)et hyl f or mami de (5 L) was added

ITVT=Ye n 7 L and
Lﬂ gn%ﬁwggg’%‘j-y ﬁak& @ %’-3®e?$2§|:@ﬂﬂ)ruroni um
hexafl ur or ophosphate (455 ng, 1.2 mmol) and the

m xture 20 stirred at anbi ent tenperature overnight.
The reaction was quenched wi'th saturated aqueous

[0368]T4 a&brulnb@ bf 2-%3)5(32 M&ﬁo%rmﬁwarhlﬁ&ﬂﬁﬁ%fdﬁ S iéhfﬁﬁo)-a-

wat er and extracted 'wt ace

p@yﬁp@@@m ac'fhﬁ%? B P Sanmadgis %ammﬁua@l%mrboxyhc acid
anisi{zd. 5vrhgho %ﬁrﬁbl (r?’NW—%lﬂné‘ih forfidrfie (2L soéiifdk?ﬁd

over sodiumsulfa e and concentr at ed I n vacu

'dﬂﬁeemmj'@f%@mﬁar(‘lﬂ b, $§9 enmeband d>-hphgotdazat-1sHY, Baig AL -

teﬁéﬁn@lf?hﬁé'nimntﬁéx%ﬂﬂrﬂrq;ﬁﬁﬁb%% 95%%61 2 mmcr 3 and the mixture

B%ﬁg - 4- car banoyl I azo -yl
d ﬁm?dermlt%p%"atm loveptighty |Theerea9ﬁqnwaa tuenchedovith saturated

aqhéb&s BHfrﬁénuﬁﬁtcﬁfonaé s% Lg%ﬁ?éalml_goiﬂﬁggigﬁ}%ggu&eéélﬁ (thﬁf (50 ml.)

an extracted W|th ethyl acetate (3x20mL). The combined organic extracts were
washed with water (3 x 10 mL.), brine (20 mL), dried over sodium sulfate and
concentrated in vacuo. The residue was purified by chromatography over silica gel
eluted with ethyl acetate to give {[1—((S)—4—darbamoyl-thiazol-z-ylcarbamoyl)-z-
phenyl-ethylcarbamoyl]-phenyl-methyl}-carbamic acid fert-butyl ester as a glassy
solid (31 mg, 12%).

LR-MS: Obs. Mass, 524.25, Calcd. Mass, 524.1967 (M+H).

[0389]1{[1 -((S)—4—Garbamoyl—thiazol—z-ylcarbamoyl)-z-phenyl-ethylcarbamoyl]-phenyl—
methyl}-carbamic acid tert-butyl ester (31 mg, 0.059 mmol) was dissolved in
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[0389] {[1-((S)-4-Carbanoyl -thiazol -2-yl car banoyl ) - 2- ph
enyl - et hyl car banoyl ] - phenyl - net hyl }-carbam c acid
V{?@Et 8@% | ester (31 ng, 0.059 nmol) was dissolved in
Vg 29862 PCT/ EP2005/ 009926 - 145 di chl¥iigrae0samazs
(0.5 nm) at 0 C and trifluoroacetic acid (0.5 nL, 6.5

nmol ) added. After stirriqigsat 0 C for 7 hours the
reaction m xture was concentrated in vacuo and the

dighiaspangthaned fanl-y el I tnd sefluaredcetic agide@LBME P6l5UfMol) added.

e SO0 L0 s T ARG o
th%rqgic@@maytr@kzechwtﬂs sahraied\laqhemhsmddiumaii@rbdnh@e (20 mL) and the
aqREb&em xﬂ}eg{rjﬁs eftfdchs \Bi(l-? é@@%celfg?e 34 {¢ ). Pf combined

concent r at I vacu
organjoextRcly wermashezl ittewster 6@ i) Arireo)i 03nL), dried over sodium

hi.a ar hoxyl i,c
SuR e B CBh SO IRk o Bl 2 e bnteriadmagmino) -
phgnyl—,pr ¢mmy|@nlr(02-]hlﬁza1@4—c&ﬁ%xyh¢ %IN’E%S%]%_?_ a\RAS v ?Iﬂﬁrf’rs@@ which
0 a sol ution

Wa%ggl tNBﬁ urﬂ'%éh&}]@éwgo’%s I) inal:1v/V mxture
LRa¥is: @)bshi\flasen&mﬁ&eCah:d Malss ot (I BHMMHY, ot al  vol urre)

was added dropwise with stirring a solution of

2-[2-(9)-(2-am no-2-phenyl - acetyl am no) - 3- phenyl - pr opi

onyl am no] t hi azol e-4-carboxylic acid anm de (21.5 ny,

and diisopropylethylamne is (24 pL, 0.14
W3§ﬂ£€9 a |Sﬁ'ua0r1 of diphosganet (3 eylaf0.93 oiha)) raed Haue mixtdre of

dmﬁl@?dhﬁ’étﬁaﬁé[ aﬂ?ﬁ 18 ‘%ﬁé 0. A m&&g@ mgglﬁygg M@%té#éfegﬁngoé\@r%w% stiring

m nut es

a sglutien, Pfeé'&%@e@'@fatr@cQ~Phemdr@uetylaﬁh90)L&$>hduy{-pnqmonylammo]-
i |
thld%erLiJcﬁl%oWhJ 0§ %ﬁﬁdé){?z{?l{@ g{ba5t1 ﬁﬁ'lri?agy d &pr‘aﬁﬁa&gﬁn{nme

chromat ography usi ng
(244ily D¢ mFiodrin g Lidwés mixturesf dishforomethanetanddoloent & ertgtal

vohﬂné)o/‘)f\Ylé}/&f‘ rrih Wﬁ?ﬁuﬁ’% %%tﬁi tﬂ(t? 9t )2\,93508&%0 Y $e 9L action

he sol vent SySt em | za 1 on
m"@”’ ¢ capcentrateds irgyasyo- thpheﬁwe \Mamp(dlaﬁedi bdirevetse phase high
o RGAS Liial 2 r box
be agr?]éngﬁm de &ggo?ﬁéig%;r‘épmég%g %]a% 1Ia%m)r p N gﬁp o |§E€:eluted
wi 'E%Wﬁﬁr(f acetapitilershgure pRAtIRINGDY % Mbrdsfluctsaceti23uid in both

A L S N e —
lmlq;:zoq@@-ﬂ rsd}-,%pgﬁnwd;ropihhﬂamnm]-!th:eamlbebegarboxyilc|ad|d amide was
obtdthéBhd%h AMAFHNR SHGRL258 %48%6"?8%805/ 009926

HR-MS: Obs. Mass, 450.1234. Calcd. Mass, 450.1231 (M+H).

Example 18

2-[(8)-2-(2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-3-phenyl-propionylamino]—
thiazole-4-carboxylic acid dimethylamide
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-146- O NOHNN/ HOJ[O0391] Prepared as described

in exanple 17 except that 2-am no-thiazol e-4-
carboxylic acid dinethylanm de was used in place of

S Al NO- azol e-4-carboxylic acid amde in ste
gwﬁn'ﬁlbd}@&sﬁi azol e- 4- carboxyl i ¢ acid di net hyl anﬁ'(brégp\%%"’%”m
prepared as follows: [0392] To a suspensi on of
2-tert-butoxycarbonyl am no-tHiéazol e- 4- car boxylic acid
(prepared as described in exanple 15) (183 ng, 0.75
moi) in toluene (7\n -Q was added thionyl chloride
(2.2 nL, 30 nmol) a he m xt rqiheated to reflux

under i o argon for 2.5 Rpuro e was then
concentrated i n vacuo, Lh@ rld ended in

di chl oronet hane (7 nL), P

di met hyl am ne in tetrah
added and the mi xture sti d at anbi ent tenperature
under argon overni ght. Theé”reaction m xture was
concentrated in vacuo, the residue suspended i-n et hyl

[O3®1] Préhped aé BBsEMeliGn %ﬁ%ﬁ}ﬂ@ﬁ Pxcebt ﬁ\%ﬁﬁ—'a‘ﬁ“no -J[—Ijﬂgzélt§,—4~

f||trate s concentrated I n vacuo an
W*f%%c"i‘)\’am@ﬁ?ﬂﬁ@! dsyvap Hgebindriacesel 3-smingethiagiole-garboxylic

avidtdimide ¥ ¥l 4TEL AR tﬂlizo?é Eydaﬁl?&ﬁ?gu(?éﬁd Hﬂn@fh\}%mtc&e was

sol ti
(o5m_ nmol )

§4 dlcge 5}3{' car banoyl - thiazol - car ba

B2 {AlowWst er as a colorless solid (152 ny, 75%.
[0393] To a stirred solution of
(4-di met hyl car banoyl -t hi azol -2-yl)-carbam c acid tert

B35 ¥ s B R o S aTB A Chycar b abe s el dioqibom e
(B&paratlas d@@dnﬁéaﬁnfﬁxéhwlﬁ ({)BB% @7§m§udl‘)ﬁh'tblu@hé &PFnL was

een consuned rea

t |
S i O B L asRdnal Spd SrmbiWe Hestetiasanint under
amjor $oi 2B tholifs. etﬁé/!ht)@!%tv@ésetheﬁ’%éh%tl‘@tédﬁnﬁﬁgﬂ ?g;@qesuiue

b b t
R U AT A SRR
tetrabgtroRiran{0® rrtLhmaﬁmog é&d@lara&h@fb{é bt Shirfdld g é:'ii' de

168502, V1 SCO col orl ess oi was used wt

FReraidre lﬂ]#:lr argen ?\fﬁqmggg Tﬁl@ re@@%'\ mixiyre RS cgjgentmg@ in vacuo,
thd résidieduspeatied in M&?!Saceﬁt@ ahadfe 6MdPemdlCdHYIH-ARPS Crhe

fittr: ?T’w%izc%%%éﬁ’@a?tg% n vacuo and the residue purified by chromatography over
silica gel eluted with 1% vA methanol in ethy! acetate to give (4-dimethylcarbamoyl-

thiazol-2-yl)-carbamic acid tert-butyl ester as a colorless solid (152 mg, 75%).

[0393]To a stirred solution of (4-dimethylcarbamoyl-thiazol-2-yl)-carbamic acid teri-
butyl ester (150 mg, 0.53 mmol) in dichloromethane (1 mL) at 0 °C was added
trifluoroacetic acid (2.5 mi, 32 mmol) and the mixture stirred at 0 °C until all of the
starting material had been consumed. The reaction mixture was concentrated in

- vacuo, the residue dissolved in ethyl acetate, washed with saturated aqueous

sodium bicarbonate (2 x), brine, dried over sodium sulfate and concentrated in vacuo
to give crude 2-amino-thiazole-4-carboxylic acid dimethylamide as a viscous

‘coloriess oil which was used without further purification (85 mg, 90%).

HR-MS: Obs. Mass, 478.1548. Calcd. Mass, 478.1544 (M+H),
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Compound 1 C50 determ nation in MEK cascade assay
[ 0394] The eval uati on of the conpounds as MEK i nhi bitor
was perfornmed in a bead- based FP assay terned | VAP

MEK cascade conponents. In brief, the
aaagayémwaspperforrred in a reaction solution c%?@mowms

10 mM HEPES, pH 7.0, 10 5 M Mgd 2, 50 MM NaCl, 0.1 nM

NavVO4, and 1mM DTT in the pigsence of 50 pM ATP, 0. 45
nM c- RAF, 11.25 nM MEK, 90.5 nM ERK, and 0.5 pM

CompoungEsedeterrination in MEK cascade assay
(FI TG Aca-Al a-Al a- Al a- Thr-d y-Pro- Leu- Ser-Pro-d y- Pro-

[0Bb a1 et\iiiRYion Gf ﬁ?p gom Tinds E@ Rsnlﬁ E?OJ%F%%&?&{%%% Jp a bead-

substrates were a
baseffEr assaytermadMAR Rasaywitis bk yhstade cbFifonantsi YALEEF, the

A 1L 8o AR o TITALIE i 1 74, 1
68 ‘ga{}x Ntélé? SUbstMdNa4),, mhet i i DThin e prednby of 58 uM

e e 3 NG SR O W asoo

(F{Tt-6eard¥a-6la-AlRH B @lydPro-lafu- sm-nrobewotﬂvh@mw ACERAF,

MRSt 5 SN e o 5T Bl et

gnal cause

' bug‘pr thpa’geddeﬁﬂplmsmnqﬂate's' ME}ﬂcacmvated MBIK pﬂbbPﬁdr?lees‘ERK

anH %b%ﬂﬂf Qéh\)?ﬁ%(ﬁ Egﬁﬁ%ﬁgﬂﬁ gip%%ﬁﬁrpﬁ afhg *H'&—

fore mXx
la heé%?bmﬁnilﬂe\ﬁubsﬁrmabahedp’absrih%ryﬂbtéﬂ by 2Re Rinasé, elﬁntﬁ & 'VEK
K.activati on, m nut

t
“afﬁ‘g‘?ér@% gé%‘{a% 24 ihd Y%?rgtrrﬂﬁta (o trough & mﬁ%pmhohgand
intergetionat Bk eeelt of tid bamnd mimé@bhéﬁaﬁﬁla@drﬁb&%t@i an

mc@é}@ il ﬁ?%}c" FatT e?éllﬁ% 3‘7%%15\#}63 B nhif?e{ %}e@g@é Higbility of the
bow produett |m-wmmmermsmms bytﬁaldommtrfduw& aded fio B
e NG

reagioowes incshaiethat\sar fleO-m:h[iKeS msn Mﬁmwmﬁ @Ie)r{unutes for

ERK %Eﬁé%i)@éuﬂe%%re@?ﬁeggé ? r%% ;ﬁ-@rggg@p then was

lncu@_afteql gvammt dt roBen Eemierattiré fcru:mdsragpdf IREAe fﬁé&ds The IM%P

assal Wel defoing it B8R P nialh e ol dbnogs ibeiarebearsse

po awaaﬂ@uweae owapuEchy hd m@ﬁefnemt amasyam (f:osr{ &&ﬁ?ﬂ:{r@&gd 530 nm
n XNl val u

for SRR ozt VB BT s bt e the bR 00526

(MP) 8000 intensity vertica: ~ INtENSHY norizontar) (iNteNSity verica + irntensity norizontal)-

[0395] The [Cso values were generated using Excel XLfit3 wizard. Percent activity
and percent inhibition of reactions in the presence of a compound were calculated by
comparing their MP values to those without a compound (as 100% activity).

[0396] The compounds of Examples 1-18 exhibited ICs0 values of less than 20 uM.



1. A conpound of the formula RL ON 40 R2NR4 g N H
R3 5 wherein R isCOR5; R2 is hydrogen ; R3 is
selected fromthe group consisting of substituted or

URgUslhids ed al kyl, al kenyl or al kynyl, cycloal kyl
and ‘su stsi%ut ed or unsubstituted heterocycl e,P%‘VW%?;ﬁ‘““”%

io heteroaryl; R4 is selecgqqgtron1the gr oup

consi sting of substituted or Unsubstituted aryl or
heteroaryl; R5 is selected ggyudroup consisting of

| ower al kyl, |ower al koxy or amne independently
substituted by a substituent selected fromthe group
consisting of is hydrogen, |ower al kyl and | ower

al koxy; optionally in the formof their racemats,

1t hei A congriundobthe folrnglar di ast ereoners or  m xtures
therof, or the pharmaceutically acceptable salts,
esters or prodrugs t hBheof. 2Q 9 the compound of
claiml wherein Rl is wh reﬁﬁs L4l ower al koxy.
3. The conpound of &2 o rein R3 is phenyl.
4. The compound of claim1 & wherein R3 is
2-propyl. WD 2006/ 029862 PCTREP2005/ 009926 -149 5.
The conpound of any one of clainmns | to 4 wherein R4 is
phenyl. 6. The conmpound of claim1l wherein R is COR5
where R5 is |ower alkoxy; and s R3 is selected from

3 t hewlgreimp of phenyl and 2-propyl. 7. The conpound of
claiml wherein RL is CORS5 where R5 is |ower al koxy;

anR! gitb#- i s phenyl.
R? is hydrogen :

R? is selected from the group consisting of substituted or unsubstituted alkyl,

alkenyl or alkynyi, cycloalkyl and substituted or unsubstituted heterocycle, aryl or
10 heteroaryt;

R* is selected from the group consisting of substituted or unsubstituted ary! or
heteroaryl;

R® is selected the group consisting of lower alkyl, lower alkoxy or amine
independently substituted by a substituent selecied from the group consisting of
15 hydrogen, lower alkyl and lower alkoxy;

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

or the pharmaceutically acceptable salts, ésters or prodrugs thereof.

20 2. The compound of claim 1 wherein R' is COR® where R® is lower alkoxy.
3. The compound of claim 1 or 2 wherein R? is phenyl.

4. The compound of claim 1 or 2 wherein R® is 2-propyl.
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10 8. The conpound of any one of clains 1 to 7 wherein
R5 is nethoxy. 9. The conpound of claiml|l wherein R
is CORS where R5 is |ower alkoxy; R3 is substituted

vgé%l or substituted heteroaryl; and R4 is substituted

06878 bst i tuted heteroaryl. 15 10. The REBYRFoUVAI9926
of claim9 wherein R5 is nethoxy. 11. A conpound

sel ected fromthe group caongisting of
2-[1(S)-2-((S)-2, 5-di oxo- 4- phenyl -i m dazol i di n- |
-yl)-4-met hyl - pent anoyl am no] 20 thi azol e-4-carboxylic

_aci : . o4
5 5° 1 TS Meoufid bbbny one of daims Lto whsrein dsghenhi dazol
idin-1-yl)-propionylam no]- thiazole-4-carboxylic acid
et : -2- 4 (S)-245-di -4- 5 .
5. peonylie Bl B clels Opopln &5 B uperbiiisdpueuatkoy; and
R” insejesteti fromathiedgroep bf phasi and 2-propyl.
2-[1(S)-2-((S)-2, 5-di oxo- 4- phenyl -i m dazolidin-1-yl)-2-
phenyl - acetyl am no] -t hi azol e-4- carboxylic acid methyl
7. est birg camppiyd BF ClaB)h -2wherein R' is COR® where R® is lower alkoxy: and
anél:ﬁd'isoéﬁ"n ]phenyl -im dazolidin-|I
29 )= B % hydr oxy- phenyl ) -
propi onyl am no] -t hi azol e- 4- car.boxylic acid mnet hyl

tar. 06/.029862 PCT/.EP2005/ 009926 .- 150
8. 52 g cHMpQRRY i, o SIR Sripi. VS8 BT sdethony.
i n-1-yl)-4-nmethyl sul fanyl - butyryl am no] -

t hi - 4- AN I d pet hyl ter; .. .
0. & [T oo Ul DyBSn, Rl OREvenere e i inwer gllpust
hi _diﬁ'ielsuﬁsljthtenramli aryibstituted] hetdlabAf AR 4- car boxylic

acid nethyl ester;

5
2-] < - - di =4- nhenyl -i m dazol i di n-1-yl)-4-
pheéﬁ% $ ég{@%ﬂ%@ﬁgfﬁﬁgﬁltgtggﬁgj%pawﬁ boxylic acid
net hyl ester;
2-[(R-2-((S)-2, 5-di oxo-4-phenyl -i m dazol i di n-1-yi)-pe
nt anoyl am no] -t hi azol e-4- carboxylic acid nethyl

10. estrae;cortdoull ot cldm)o Wherein R® i
5- di oxo- 4- phenylc-i m daz%ﬁefncfiqnl-slm?/tlhs))-wél- nmet hyl - pent anoyl

am no]- io thiazole-4-carboxylic acid nethyl ester;
2-[(9-2-((S9-2, o _
11. 5- dA cumpduind esiebted Mol 8R! drdlp conibin aﬁﬁhlenyl - pr opi onyl

] -t hiazol e- 4-carpoxylic aci t ester;
2-[(§r5—?(§)-2,g—dloxo-4—phenyi—imidazglidin—‘l-yl)—4—methyl—pentanoylamino]-
thiazole-4-carboxylic acid methyi ester:

2—[(S)~3-cyp[ohexyl~2—((S)—2,5-dioxo-4—pheny!-imidazoiidin-1-yl)—propionylamino]—
thiazole-4-carboxylic acid methyl ester:

2-[(8)-2—((8)—2,5-dioxo-4—pheny!-imidazolidin-1-yl)—hexanoylamino]-thiazole-4—
carboxylic acid methyi ester:

2-{(S)-2-((S)-2,5-dioxo-4-phenyi-imidazolidin-1 -yI}-2-phenyl-acetylamino}-thiazole-4-
carboxylic acid methyl ester;

2—[(R)-2—((S)—2,5-dioxo—4—phenyl*imidazolidin—1—yi)—3—(4-hydroxy—phenyl)»
propionylaminc}-thiazole-4-carboxylic acid methyl ester: '
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2-[(S)-2-((R) -2, 5-di oxo- 4- phenyl -i m dazol i d

i n-1-yl)-4-nmnethyl - pentanoyl am noj -

t hi azol e-4-carboxylic acid nmethyl ester; 15

d Lo (S) -2, 5-di oxo- 4- phenyl -i nm dazol i dig-1-y|) - 3-
napht hazlgseG%- 2-yl -pr op| onyl am no] - thiazol e-4- ggy@%@q/@ggzﬁ
acid nethyl ester; 2-[(S)- 3§b|_phenyl 4-y1-2-((9)-2,

5- di oxo- 4- phenyl -i m dazol i d| n-1-yl ) pr opi onyl am no] -

2{@)@2@8?2 & &@icb@ﬁﬂeh?l-—zﬁﬁd oliih h,y %xis%ﬁe&rﬁ@) H%rﬂéqrmpo]—

|md

thliazBL%'% gﬂégﬂg(&ifﬁ %‘i’ me’Z‘GN‘@ﬁ eizol e- 4- car boxyl ic acid
net hyl ester; 2-[(S)-2-(4-furan-2-yi-
2-H(SpH2 2 Bidioaol E L B3
2Rt e e e o s
F%Sf 3 (’ Rigtathestei- 2
5-di oxo-im dazol i di n-1-yl)-3-phenyl - propi onyl am no] -
2-{(h)-aA(B)e2, mmﬁbhﬂ-lﬁma%lm-hyl -£5hehy I—tﬁ.ﬁxrglammo] {hiazole-4-

[4 r§} dr oxy- phenyl ) 5- di oxo0- azol
caibé)&j%gg%ﬁré% GEi'pl onyl am no] - thiazol e-4-carboxylic
acid nmethyl ester; WO 2006/ 029862 PCT/ EP2005/ 009926 -
2-H{BR2-((6)3, Sﬁmﬁeﬂmﬁawflﬂﬁhew&erﬂanoylammo]—thtazo le-4-

d|n henyl - propi onyl aim no
t dix%%%a% 8>Fyr1 iC a%:llqd rrgt hyIy egtep d -

:§ 25d|oxo4(4tr|fluororrethyl phenyl ) -i m da
-[ﬁ%) 3)21 “iorost-phemyHmidazolidin- 1—yl)—4—methyl—pentanohlamino]-
thiBZ BB Abic' HbhgRlderd- car oxyl i acid met hy!

{ 4- (2-chl oro-phenyl ) -2, 5-di oxo-i m dazolidin-1
"[&) %(Pg)‘éi‘éﬁwo Hriviarahipidadatid 1#01%:!*0&@-#Fapmﬁq¢anyiho];thlazoie-
4—0&ﬁbditymﬁbml|m&ﬁ§leeste?r {(S)-2-[4-(3-nethoxy-phenyl) -2,

i 0xo-i m dazolidin-1-yl]-3-phenyl -

no}-thi azol e-4-carboxylic acid mnethyl
2- [@%{(ﬁ?é ?@j 04 prrgl-l(mldazohdm 1-yl)-4-methyl-pentanoylamino]-

thiazoieod-afbbxpit Soilt nidiBAEsleri M dazol i di n-1-yl) - 3- phenyl - p
ropi onyl amino]- io thiazol e-4-carboxylic acid nethyl

24G) ?(@)-"%’-5 (D% dirbiegyAmidezelidinyi-vReraphthalentabprapionylaminel-

thia;bbﬁ-%aﬂbhylic&t&dﬁﬁﬁtmlea[&;no] - thiazol e-4-carboxylic
acid nethyl ester; 2-{(S)-2-[4-(4-isopropyl-phenyl) -2,

zui(pZe_nfH noy lAa"ppmy'lrg %}&)ﬁg gzdd?’@y JEFLEﬁ?ﬂed'ﬂﬁqz@"@ET"dY'}TBE%’jﬂnylam!m]-

thiageleet-carbbxylic acid methy! ester:
2-{(S)-2-[4-(4-chl oro- phenyl )-2,5-di oxo-imdazolidin-1

2(S¥d2, 8- Bk 2 RRGh AN i Rkzolicin-1-y1)-4-methyl-pentanoylaminol-

thiazole-4-carboxylic acid methyl ester:

2-[(8)-2—(4-furan-2-y|—2,5-dioxo-imidazoiidin-1-yl)-3—phenyl—propionyiamino]—thiazole~
4-carboxylic acid methyl ester;

2-[(S)~2—(-f_1-naphthalen-2-yl—2,5—dioxo—imidazolidin-1—yl)-3~phenyi—propionylamino]—
thiazole-4-carboxylic acid methyl ester;

2-{(S)-2-[4-(4-hydroxy-pheny!)-2 5-dioxo-imidazolid in-1-y1}-3-phenyl-propionylamino}-

thiazole-4-carboxylic acid methy! ester;
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t hi azo
2-{(S)-2-[4-(4- et hoxy-phenyl) -2, 5-di oxo-i m dazol i di n-
1-yl]-4-methyl - pentanoyl am no}-thiazol e-4-carboxylic
vgid matzyl ester; '
2 PP&I30% 4. f ur an- 2- yI - 2, 5- di oxo-i rrii dazol iRETEPLO0S[099926

4- met hyl - pent anoyl am no] -t hi azol e- 20 4-carboxylic

acid nethyl ester; -151-

2-1(S) - 4- net hyl - 2- (4- napht hal en-2-y1-2, 5-d
2-{(8k&{4-3-tydroky-ghenyl)-3.5)digen naidaxolidin- 19l]-3-phenyl-propionylamino)-

iR Afi ' id methyl ter;
AR s ™ oL

| ophen-3-yl -imdazolidin-1-yl)-4-nethyl -pentanoyl am no
2-[S)-24a Efipe-4{ L Hifbosopetbylatieybrirnidpizoleetin-d ryll-2Bhenyl-
prc%i(ﬁf‘y%mi%o%ﬁﬂefz%ﬂ.h_%F&,&ﬁ@gé{ih),ﬁéPﬁ;eglteqm-| m dazol i din-1

-yl J’- 4- met hyl - pent anoyl am no} - i'azol e- 4- car boxylic

id mgt hyl ester: WD 2006/029862 PCT/ EP2005/ 009926
2-{@5%[4- 2-chlor -phenyl)—z,5-d|oxo-imxdazolidin-1—yl]-3-phenyl-propionylamino}—
thi@zc{lelﬂ-fﬁ)ca?b&gn@&%]ﬁglliélthﬁ]egitégxol -5-yl -2, 5-di oxo-i mi dazol i d
- - rr‘e y -

in-1 -yl)
| ag no] -t hiazol e-4-carboxylic acid nethyl

2‘{@%ﬁj&yﬁﬁ$@§y~§bep}d)—?é—digmirpide@ldjn-2-,yl]~3-phenyl- |

azol e- 4-carboxylic acid nmethyl ester;
( -
I

propidHyRginb)othgaarld-ghiokyid %cﬁﬁe@ﬂmgge?gpt agoyl am no) -

t hi azol e-'4- carboxylic aci
5 = 2- [ 4-.(4- hydr oxy- phenyl ) -2, 5- di oxo-i m dazol i di n- -

21E) GRS ey AR R FAZpIdIny ¥ bephenybeTopiopyieeninol-
thizrolesd-watboylicesdi® methyl sbiep) - 2- [ 4- (3- hyd
~ roxy-phenyl)-2,5-d i'oxo-imndazolidin-1-yl]-4-nethyl-
2_[@2{%@;}3 k?gg?csl%n%t%rﬁgﬁén%ﬁmﬁgz%ﬁc’ﬁ 1‘il-}.(f:l)—fﬁ:r}lglth3r/Tl1?;t)oe?n){clﬂnoyiamino]—
thisgolt-bxarhéx(lid-doid ficti esri:hyl - phenyl ) -i m dazol i di n- 1-yl

]-4-nmethyl- io pe.nt anoyl am no} -t hi azol e- 4- carboxylic
2 AT g 2L ok BTN ) 2
pentaiayianoiptathiazole-4-caemal/ic deid ardtiop wstes; aci d net hyl

ester; 2-{(S)-2-[4-(2-ch |oro-phenyl)-2, _
e B E Al P BB 8 S)iamino-
thiagolesgarpoxylic @pidiathybegteeny| ) - 2, 5- di oxo-i ni dazol i di n- |

-yl ]-4-net hyl - pent anoyl am no}- thiazol e-4-carboxylic
- ' 2 & (SN2l £ LU - 1) -2,
2 {(%fg%ﬁ%ﬁodgi%ﬁng P n%$ G%ﬁoﬁnﬁl&rrzéﬁ %’@WL‘%”Z%OW a)rri no} -

peniaioyiagirelbigapisukgaibexyisi atidaetiyil esterer :

2—[(8)—2-(4—furan~2—yl—2,5-dioxo-imidazolidin—‘l—,yI)-4-methyl-pentanoylamino]«thiazole—
4-carboxylic acid methyl ester;

2-[(S)-4-methyl-2-(4-naphthalen-2-yl-2,5-dioxo-imidazolidin-1 -yl)-pentanoylamino]-
thiazole-4-carboxylic acid methyl ester;

2-[(S)-2-(2,5-dioxo-4-thiophen-3-yl-imidazolidin-1 -yl)-4-methyl-pentanoylamino]-
thiazole-4-carboxylic acid methyl ester; :

2-{(5)-2-[4-(4-fluoro-phenyl)-2,5-dioxo-imidazolidin-1 -yl}-4-methyl-pentanoylamino}-
thiazole-4-carboxylic acid methy! ester;
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2-{(S)-2-[4-(3-nmeth oxy-phenyl)-2,

5-di oxo-imdazolidin-I -yl]-4-methyl- 20

pent anoyl am no} -t hi azol e-4-carboxylic acid nethyl

e/ 02hd6/029862

2-1(S) - 2- (2, 5- di 0x0- 4- ( 3- et hyl - phenyl ) - i mi dazoyFdr i
-yl )-4-nmet hyl - pent anoyl am no] - thi azol e-4-carboxylic

acid nmethyl ester; -152 -

) A= (2, B-4i,0xg- 4- (4-net hyl - phenyl ) -im dazolidin-1
g"y%‘-éi’@éﬁ&ﬁ?ﬁ-’%?'8?5?'5%#'%%’[4‘@30:'“1"?@7&%'6I“e'l'xl)xﬂam&tibﬂrI ic
paitahopdrhinbl-tdzele-4-2arboxylic acid methyl ester;

2-[ 2- (2, 5- di oxo- 4-t hi ophen-3-yl-imdazolidin-1-yl)-3-p
lL-Rr9RI ' -t hi azol e- . 4- carbagxyljc, acid .

B o A Ok o el r b v Besbesntenayiamina}-

thiagolg)4-garbaxyiie-deidimethyllester;hoxy- phenyl ) - 2,

5- di oxo-i m dazol i din-1-yi]-3-phenyl - propionyl am no}

S S e BT alfl Bty 2. 5 o

PeRE@nolatinetthisizaleld-gaolyliremity methyl ester;
propi onyl am no} -t hi azol e-4- carboxylic acid met hyl

2RerA -’E’%‘?r'(:”z“,"gf‘ﬁ‘?%‘{}%'Pa‘!‘%?é‘)ﬁiz“’g[’i%‘%ﬁdm'%‘Q’Fl'rf‘:%‘?wyit 2 5-di

" PR

OipaEIRDt thigzele#-garbogylistasivmethyl ester;

propi onyl am no} -t hi azol e-4-carboxylic acid met hyl

2@@(}?2{2,B-ﬂ%e%ws-irﬁmb?om%pfli:@éﬂkg:.yﬁ&eﬁdm_wf%%&ﬁﬁ:

X0-i m dazolidi n-1- n

_pﬁf"@bgﬂﬁwlw}ﬁhiayolﬁﬁ-%bomﬂa@'&fm@w peterci d met hyl

ester;

22 (B @-EbtHcky DR D e SRR ik G-yl K Rsthgll dazol i

din-1-vyl1-3-ph |
- pﬁﬁ%ﬂ%’d%%ﬁﬁ@ﬁ?‘g%ﬁféﬁ%@éﬂliﬂﬁEE’r"B@WI ¢¥ikici d net hyl

ester;

2 B-@-¢Heroiitngi) 2 B1dioRo MRIZFbIIR- Byl H&hYIP ek Rlyidthino)-

it vl ] -3 phenyl. -
| th'.é}oie-X-chb}ﬁ{ﬂc%E’ng MBS car boxyl i ¢ acid methyl

15

20

25

propi ony
ester;

2-S)2dp=(2-fluprg-phenyl)-2 Setioxo-phidaydiiding 1 Hildi-nrethyi-peoaneyihthino)-
th%?g%%%@%?' %E?e@ meg!}y(l)ragt_eﬁ;_ carboxylic acid nethyl

ester; is
2-Y(S)-2p-(3-flugrq-Bhemie?, 6-dioxreintidazolidhe hyl) M-miefhytibentandythsino)-

th%?@"ﬁ:%ﬁ%?’;’ﬁ?"@oi&q ﬁ'{éﬁ%%%’z_e&_ carboxylic acid nethyl
2 B8 B S i R P e A, 5o 1A ety

OB by AR ASHR) et ¢ T
R L AN I S e Y

_ thiazdl@rt[;-carboylic acid methyl ester;

2-{(S)-2-[4-(5-fl uor0-2- net hoxy- phenyl ) -2, 5-di oxo-imd
L dikn:1-yl ]~ 3- nyl =
2-[?§)9i-(£b-d;ox -4—](4~m&nﬁ-ﬁﬁenyl)—imidazolidin—'l—yI)-B-phenyl-propionyIamino]-
thiazole-4-carboxylic acid methyl ester; :

2-[2—(2,5~dioxo-4—thiophen—3—yl-imidazoiidin-1-yl)-3-phenyl—propionylamino]-thiazole-
4-carboxylic acid methyl ester;
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propi onyl am no} -t hi azol e-4- carboxylic acid mnet hyl
ester; 2-{(S)-2-[4-(2-fluoro-4-methoxy-phenyl)-2,
5-di oxo-imdazolidin-1 -yi]-3-phenyl -

met hyl

"E 0@ am no} -t hi azol e- 4- carboxylic acid
Q2 pmz%@ PCT/EP2005/009926

2-{(S)-2-[4-(4-di net hyl am no- phenyl ) -2, 5-di oxo-i m dazo

lidin-1-yl]-3-phenyl - -153 -
opi onyl am no} -t hi azol e- 4- car boxyl i ¢ acid net hyl

Mg):?e[f* -(StiBoredsnehossph Ryl 62008/ DUgaRsdin-1-458-phenyl-

| Pfoﬁghﬁaﬁﬁcﬂﬁﬂé%l %1%8%%? e aidf %e&y@egﬂepxo I m dazol i di n-|

cyano-

| am no] -t hi azol e-4-carboxylic acid nethyl
2-{(32"22 (£§ Jingirodbepzold didiokin-6-yi)-2, 5-dioxo-imidazolidin-1-yl}-3-phenyl

l

pm@?ﬂ?s- 5@2%%51#%%%% gﬁéﬂiﬁ 8L

24(%);"?“21,1 ?’Eél (? H}J}O_]be}?%ﬁﬁ%,gx,ﬁ_ (E%BOSX %!/rlolxg~11%!(<::ilagollr;l?1§-h}/yli]-3 -phenyl-

prorﬁerés(laﬁhn%}{tﬁaﬂzlétu%ab&yhéa&%nﬁéfhﬁrféétgi n-1-yl -ethoxy) - ph
enyl ] |mdazoI|d|n1y pheny

2‘“@ ?E’% ?ﬁné* Uahngfcp 5 )De}lfrigf&rza?\l-g ~yl)- 2C§ rci%?c)é—tlnllci:azg!(l:clilg r—151/‘_i]t~3—pl'|e:nyl—

prOﬁemwﬁhm{méﬁoiéﬂcﬂaﬂso&yn@bmwa&y%&w) phenyl]-2,5-dio
x0-i m dazolidin-I-yl)-3-phenyl -

22RO ALy LRLAR%h & o f Yo TSh S STt
propidriytaminojttdaztd-4 Taytdxylc Beidingetny léBtéiaN' idin-1-yl]-3-p
henyl - i o propi onyl am no) -t hi azoI e- 4-carboxylic acid

24 e Siitlore ooyl 5 éﬁq%%éa%qfwm-*n—yllz%m%’-w 2-trif

propignytemeinb}thiazole-4-carboxylic acid methyl ester:
phenyl ) - propi onyl am no] -t hi azol e- 4-carboxylic acid

2—{(3%?2 Mz g% Bro pher{yn 2, gﬁn%\o-imid%oé:ﬂwg -yi3-phenyl-
propmlamaao} ammﬂcammhowqi neethyl-astérf | uor onet hyl -
phenyl ) - propi onyl am no] -t hi azol e- 4- car boxyl i c acid

[ng&&ﬁér‘éu mleﬁ’no enﬂll)—z 5-d[oxo~lm|da|ziahcﬂn g.ycﬂ 3-phenyk.

riny hen

propnggg/llam(ﬁq @zplegci—ggrboxyhc acid methyl ester;
trifluoronethyl-phenyl)-propionyl am no]-thi azoI e- 4-car

2-{(ShaxBs-aiauer - -yi}-3-
( baﬁﬂ( 3 ra ol%ﬁégﬁ)flo 22@%!%5(8 imadazolldm 1 H 3gzo|1¥d| n-i-yi)
propion 'éﬂb?fért 'ﬁ‘%ﬁ@ﬂbgﬁf ligcs F}ﬁ’f@é@ﬁ@m carboxylic acid

net hyl ester;

2-{(SP2H4 82 Adifdorbdtdngl) 2ySliRxD SR lidhdiAX eyl ) - 2, 5- di
p mp'&ﬁ@%ﬁn"?336'?2%'?'%??{%@&%& mﬁ:hyi?gieg 4- carboxylic acid

net hyl ester;

2«{(3)22{[@@4@0{042@1&@@;&nem)az bemm{ ini8bligmol-yp3ynengl- 5- d
|
p"’p‘b'%%“yr?y} qgém%ﬁégl %’1*’%’%’8# @cﬁp %&?}Ff’c aci d net hyl

S)-2-[4-(3,
2{(8)52-<ﬂ4~ﬁ%{fn95(§14-meélmuy)p®n5l){ﬁ Sxigxonimddaiidid Pyll-3yhkn@- phe

propuééiﬁizgpfﬁo?—@%rgﬁéﬁrﬁd?ﬁ’axﬂfg %%Sthw &85 tfoxyl ic acid nmethyl

2—{(8)-2-[4—-(4—dimethylamino-phenyl)~2,5~dioxo—imidazolidin—1—yl]—3—phenyl-
propionylamino}-thiazole-4-carboxylic acid methy ester:
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2-1(S)-2-(4-benzo[i, 3]dioxol -5-yl-2,5-di oxo-im dazolid

in-1-yl)-3-pyridin-3-yl-
pwoRb@RYdsedr no] -t hi azol e- 4-car boxylic acid
oot er e 2006] 029862 PCT] EP2005/ 009926 - 155 Eftpmnsionsn2s

2-[ 2- (4 benzo[ 1, 3] di oxol - 5- % 2, 5-di oxo-i m dazol i din-|
-yl )-3-(tetrahydro- pyran-4- 4)
2@2wb@nzd[md?&]o1 511-220bi B3 RIaDNN SRS A B heny)-

P@p[cvﬁgsan’gn?]jh@gﬁlgdt gargpylisasid mejhyl ester,di oxo-i mi dazol i d
in-1-yl)-3-(1-nethyl-1 H
24[('9)429(21@&%%0[/!' Q]di@&&m -9 bRl AER- Ry f-ac@r v?a%é%bﬁkphenyl)_
prfp[o(‘%n‘%iﬁh'?émg“‘d?qf?amﬁ@&Iﬁz@?ﬂ.lﬂ?ﬁiﬁbx| n-6-yl)-2, 5-di

oxo-i m dazolidin-1-yl]-3-(4-

2{(@0na{a@umﬁmnnqmpyﬁomﬁw)etﬂ&wpﬁaw:flmaIaé’ioiHH 748l Ephenyl-
Pfép?’ﬁ@ Ct)iﬁ'aé‘ﬁ? aafé?%fheﬁad@eihyl ester;

5- di oxo-i m dazol i di n-1-yl) - 3-phenyl -
2-UBhBH - mﬂﬂqm]etﬁdxyarqbceey%phenﬁpzﬂdlﬁx@ﬁmﬂamﬁhﬂ-yl}-3~phenyl—

prgﬁi{)ﬁgxmgﬁ[) ihi??!?ﬁuctﬁr%owhﬁ@?ﬂdﬂ?thwrﬁ? ') -2, 5-di oxo-inmd
azol i di n- []-4-nethyl -
2-§8h2-ddd WdY-benzairoidazal-5gl)-Bebesioko-midadoltit-Nyil-3-phenyl-
pr(g%r%ﬂ?mlgoi- 4{] I?Zé);%4§ a#f T '%aB'Héﬂ?IP)(' eft%r di oxo-i m dazolid
- et

I n-1-yl]

2-[5ont- é4v1 ?'P%ﬁﬁ ﬁlﬁloxdrﬁa&al%dmxoﬁnbhzymdm-md) -8-(2retflupromethyi-
e

phZl?%l)?‘ﬁro!olqneﬂafrzlnc_)lftplazole 4~carboﬁ%hc ac:ci[]g‘%wysl eﬁteé di oxo-i ni d

uor o-

oljidjn-1 -yl
2—[@%%—%%msmv@fampa@amw ~-digxordnigaizelidint] g/l Ririfluoromethyl-

ph@rﬁﬂ)&}[\m ionylamino}-thiazole-4-carb
cgcl gpent y]I ?é())e car ?ﬁ’yllfclalfbdr@eﬂ‘yrlre?tﬁdxy phenyl) -

d
Z'I@]ngf‘o%?%%&'?%ranﬁa*lﬁé}w-m?@ﬂb?é dioxaimigagalidin-kofl-tdat hy|

triflasrtoatsthyl-phenyl)-propionylamino -th;azo!e—tl-carbo i
(S)-2- [2 (4-benzo[ 1 y3] di o]xol 5-vyl xg% %?(cgdlmrﬁtg%zegﬁrd

a "Q"Qb nyPa ?gc’ﬁxtﬁ]opﬁﬁ?%ﬂv"é‘!d@?e%'B‘&xw‘f’@héevlcpfﬁﬁlpﬁylamim]*

thlaeebeft—pax:hOxyhc acid methyl ester;
(S)-2-[2-(4- benzo[l 3] di oxol - 5- yl -2, 5-di oxo-i m dazolid

T T e e S e

md@éi»ﬂ)—prqu)nymmel Fhidzelezdicarboxylic acid methyl ester;
1, 3] di oxol -5-yl -2, 5-di oxo-i m dazol i di n-1-yl) - 4- et hane

| -2—{(8)ibf[@fc2’ |2-dfﬁﬁ5r¥ f\éﬁt@f riggi :8%5'! ﬁ@-Zeff élo%? %%pflc@n-a Iyl]gz—phenyi..
pr Oﬁowfﬁlﬁﬁlﬁ’}ﬁhiﬁﬁd%d{-MbMewcﬁ me(h@l edtet;or o- phenyl )- 25

pr opi onyl am no] -t hi azol e-4-carboxylic acid nethyl

2—{(3)5234-(3 5—d|methé)lg]qzrng en ] 55-d|o o- gmdfaz%lsdén a-yolx&ppﬁgnﬁ 70l i d
propionyla qnp}-%m@@]@-ﬁr@r@o%@ﬁyid)methyl ester;

pr opi onyl am no] -t hi azol e-4- carboxylic acid nethyl
2-[($)s2-e4-benzo[ 1, 3]dioxol-5-yI-2, 5-dioxo-imidazolidin-1 -yl)-3-pyridin-3-yl-

- propionylamino]-thiazole-4-carboxylic acid methyl ester:
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WD 2006/ 029862 PCT/ EP2005/ 009926 - 156
[(S)-2-[4-(2, . | . o
di hydr o- benzo[ 1, 4] di oxi n-6-yl ) -2, 5-di oxo-i m dazol i di

2-

3-

n-|-yl]-3-(2-

%?‘W@ 3¢henyl ) - pr opi onyl ani no] - t hi azol e- 4- RETRPRYIS089926
acid nethyl ester;

2-[(S)-2-(4-benzo[ 1, 3] di ox55-yl -2, 5-di oxo-i m dazolid

~in-1-yl)-3-(3-net hoxy-
2-[%%%%3%1 @ﬁ@fwﬁw}:%qiiomiraw@zeudm@nbmtmhycﬁo+p¢ran-4_yn-

| Pr°g_ﬁf‘?%)h“g@f@fa?g@ﬁ‘ﬁ%f}@gﬂ@r?g{%'g,‘%h&fg,ﬁgﬁ?{ﬂ )-2, 5-di oxo-i i d

lidin-I-y]]-3-(2-methoxy- o

21 BB iy iy p-ohoMeripaazolicied b3 (T-pethyl- 8-
imidezohyly) foi inoj-thi - ic aci .
TSI 4 yisiopionyiaminol-thiazole-4-carboxylic soid methylester; | 1

051 - yL)- 32 (4- net hoxy- o
2‘“511‘%?@%?%?r%BMH‘;I%%QE?H%ﬁ]d*ﬁﬂﬂaﬁzﬁlv~8*5td@aﬁw;d@zphdlt&d'rstﬂ]-3-(4-

thahdsiifopglagiino-phenyl)-propi inol-thiaz ic.aci
e (5)- 57 A, bonyoa-Rippienylaminol hiagole-4catboxyiic. acid methy!
estqh 1-y1)-3-0-tolyl io

propi onyl am no] -t hi azol e-4- carboxylic acid mnet hyl
2-[(8p2-¢4-benzof1,3]dioxol-5-yI-2,5-dioxo-imidazolidin-1 -%l)~3~phenyl-

e oo Teach o e
P

ropi onyl am no] -t hi azol e- 4-carboxylic acid nethyl
2—{(%)32ﬁ—(Z-ﬂup(oS}-nﬁaﬂ[xdw(ﬂm_enyD-Z,5-dioxo—imidazo}idin—1-yl]—4—meth -
pen%nﬁ&l%ﬁﬁﬁ%—t?%%f%%p%ﬂogkﬁ?&'a%.aﬁnéé'tﬁw Ze’st%};dl oxo-1 m dazol i di
é)agzenyl ) - propi onyl am no] -t hi azol e- 4-carboxylic acid
2-{( -[f&/-[Z,és:ﬁfhmm-pﬁenyl)-z,g~di0)éo-imidazolidina1-yf]-4-methy|l-) ]
- ~ 2[4 3 di ro-benzol 1, 4] di oxi n- 6- -2, 5-di
pondb e A piE 5 it " 6
di met hoxy- phenyl ) - pr opi onyl am no] -t hi azol e- 4- car boxyl i
2-{{(D-Z4-(R-feemayi-metitxy-phenyl}-2 B-fioxo-dnidazolidin-1-yl}-4-methyl-
[ - 1 LRXiNr 6= .
e e I
nmet hoxycar bonyl nmet hoxy- phenyl ) - pr opi onyl am no] -t hi azol
2"{3-83(‘2!9@%!3/%@%%-@6!@rc)r(rétrﬁgﬂhogbgwx -Izxﬁ-«?fioxo-imici]azoﬁol'in-1Z -

{ ibh ik aaid A z@}.hydro-benzo[ 1, 4
y ]prﬁ?;gﬁﬁﬁn@%ﬁ?ﬁg&éﬂéfﬁgggxﬁé aeid ﬁleﬁ%ﬂ éstél‘, y [ ]
8 ikl s B LD ) st
propidﬁﬂ{rléﬁiingbthmawa%mbxﬁicydcic?rr{e‘ﬂmh &sferdi hydro- benzo[ 1, 4]

i oxi n-6-yl) -2, 5-di oxo-

di « -yl)-2,5 . . .
(s)-2 B3RS 'z'ﬁgft,ﬁgqllokél'é%_gf-’é,8%@?@%@92&;&&“@ A cssiapraan X!
propipnyleSiingl-thidz 62 Reatbbyydicachibmetiyl edkdi oxi n-6-yl ) - 2,

5-di oxo-im dazolidin-1-yl]-3-(4 25

LRt i BQ- - nLopi onvl ani.nol - thj azal e- 4-
(-2l AR ISR AT e Sudaoe
butyrylagino]ris-Ele206abofgR 2@id methyl ester;

2-[(S)-2-[4-(2, 3-di hydro- benzo[ 1, 4] di oxi n- 6-yl ) -2, 5-di

2-[(SY2 Q4 long8E Bjaiskel8-yi¥ b -disadmidazolidin-1-yl)-3-(3-chioro-phenyl)-

propionylamino]-thiazole-4-carboxylic acid methy ester;

2-[(8)-2-(4-benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1 -yl)-3-(2-chloro-phenyi)-
propionylamino]-thiazole-4-carboxylic acid methyi ester;
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~azolidin-l-yl]-3-furan-2-yl

di met hyl am no- phenyl ) - propi onyl am no] -t hi azol e- 4-car bo
xylic acid nethyl ester, isoner 2;
2-{(S)-2-[4-(3-fl uoro-4-net hoxy-phenyl)-2,5-dioxo-inmd

agR) 4 yl']-3-thiazol-4- 5 _
yﬁ%Jr 8%6:1%#)% am no} - t hi azol e- 4- car boxyl i ¢ aci d Het/FRH05/009926
ester; 2-[(S)-2-(4-benzo[1, 3]dioxol-5-yl-2,

5-di oxo-imdazolidin-I -yl)-86thi azol -4-yl -
h|a Ie4carboxllcaC|dmathI
éejgsg?% )& %n‘]'hy 0- 9”20 4]0'10Xl!1 -6-yh-2, %«dloxo |m|dazohd|n)j 1-yl]-3-(2-

rBeth68)- pﬁerﬁﬁ)—;ﬁ@p@nﬂﬁ@ﬁfﬁﬂ%nﬁ%éﬂi ?arﬂl»@h@’é'ci?frﬁeﬁ”y ager di

oxo-i m dazolidin-1 3-thiaz
ol e-4-carboxylic acid nethyl

2:@% *2-% %§nzo'1¥ Sﬂnmxo?%-y 5' 5a cziioxmmldazolldm ~1-y1)-3-(3-methoxy-
pﬁe{rflﬁ)reﬂehﬂamﬁmﬂihmdb# d%cb@dib’ aBlaghNth) T ebter; di oxo-i mi d

25&@92 ?ﬂ@-ﬁ%&%jﬂ%ﬁbﬁﬁbg?ﬁ)ﬁ%@ f0X -lrhldagcg:hld(!jn EITF - 3X(2-methoxy-
phemy!)-piopiavlylaniyd]-tRiazeldissarborylidarid indthyt bster;
-yl)-3-(3-nethyl - 34 _

Zl[m)@@b%ﬁﬁo‘{ éJ’thJ&BPS 9 AR Bl S7RL. -y%'.’:p &{ olxlyf:

plzeqyd)syomoqyiammpmmmmoamhﬂéc:d}rchtwleate@~yl) 2, 5- di
oxo-imdazolidin-1 -yl]-3-pyrid in 15

2—@(&)12~@t@é}|zawé]af&8pé~yié‘5%&&:ﬁd&%@%%&b&-gﬁotdl et hy!

Pf?P{Opsﬁamzn?](tmﬁque(%carbm@mdmemgstpheny|) 2,5-d
i oxo-i m dazolidin-1-yl]-3-phenyl -

it el ke b R

Pf%P'&?PB'%B“'"?#té@%QJﬁ FaHDPXYJiC AC R ester;

*pr opi onyl am no} -t hi azol e- 4- car boxyl i c acid nethyl

2—ES)~2¥[4—(2G-dlhydrmbenzo[’i 4]d|ox;n~6-ylz—2 ,5-dioxo- érrrlli)gafol%jl% JI]—S gz-ﬂuoro-

pqe%@-ﬁ(aﬂi?%ﬁ#1!10%,6‘&3323)!%{‘0-&7‘%{}.}(1)(“{0 aCld methyl ester;

propi onyl am no} -t hi azol e-4- carboxylic acid methyl
2-[§8)x-21{4-(2.3{diIB)r2b e R 1 4]d3©ﬂﬁiﬂ-3ﬂl) 2%ldib@iﬁhlﬂﬁzdﬁd‘nz1uylj—3—(3 4-
e B R Pk el sk ok b oS Phricacdmethgster.

prop
ester;

214063y bolot Bt B2 Bahons idadoiion i sed a2
AR YRS RV P Ronionvipming)tazole earppngi acid methyi

onI
eSféSter 2-{(S)-2-[(R) -4-(3-fl uoro-4-nmet hoxy- phenyl ) - 2,

5-di oxo- i mi dazol i di n- 1-yl]-3-(2-

2.{(@319&2&&%9&'&g@-ﬂgﬁdgkw@%@@%?ﬁ EnE RV

aci d net hﬁl est
imic qg:gldm— )prgal@lqmgmmobﬁnazrﬁle—ti&}atbmb-aﬁldyrileﬂhyl ester, isomer 1;

5- di oxo-i m dazol i din-1-yl)-3-cycl opropyl -

2-{@)4331:@;@60&31@%7@ %éoi~8hgdf@?%+ b6 8- ;)fé gl/d]oxo-

lm@aqﬁﬁg%w %pa%pzwlewmo}tm@que%mmwe acigimethyl ester, isomer 2;

2-[(S)-2-{4-(2,3-dihydro-benzo[1, 4]dioxin-6~y|)—2 S-dioxo-imidazolidin-1-yl}-3-(4-
dlmethylam1n0~phenyl)-prop|onylammo]—th!azole—4-carboxyhc acid methyl ester,

isomer 1;
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propi onyl am no] -t hi azol e-4- carboxylic acid mnet hyl

ester; 5
2-{3-cyclopentyl -(S)-2-[(R)-4-(3-fluoro-4-nethoxy-phen

WO petBiosssed oxo- i m dazol i di n-1- PCT/EP2005/
yl ] - propi onyl am no} -t hi azol e- 4- car boxyl i c aci ér OﬁﬂP”% '

ester; 2-[(9-2-((S)-2,5- d1 X0-4-th
|ophen 3-yl-imdazolidin-1I- l?/?) 3- phenyl - pr opi onyl am no

_1iQ)- |
B e e b Plaro B v 4t
dimgt lqamnsq-qhe;gly{)wr@mgwiaxzuryd}-ihiaznle 4-carboxyhc acid methyi ester,
isofiept onyl ani no} -t hi azoI e- 4-carboxylic acid nethyl

ester;
2-[(R).-4-(2-fl 4- h henyl ) -2, 5-di
2{@%@%@#1%&?%%@&” o O&Iﬁﬁ:ﬁ(tnxo?:%dgzo?lg 13;1- )~yl]~3—th lalzgl)f:l)-
IpRipRiMy RAh SRR bl AL ARRK it dd AR kbferaC! d et hyl
ester; 2-[(S)-2-(2,
| - dazol i di yl ) - 3- phenyl
2 S il o b e 0P
prof.hﬁnylammo]—thlazoIe-4-carbo tic acid methyl ester; o
- 119) -2 (R g (5 3o Ryaromptl oSS 41 di oxi n-6-y1 ) - 2,
lid
2‘“%% gr{%ﬁé*ﬁh‘%ﬂ%@éﬁ%’ﬂ oﬂd'Pﬁg"aﬁth'D"g Sydigxe-ipidareligind iyif-3-thiazol-
-quﬁbbiphylaﬁﬁlﬁj}th'azéléa)—cé}bbgﬁ\: i et ré’aft!%b‘ dr o- benzo[

4]d ioxi n-6 -imd I di n-1

2{(s¥alads! E'ﬁgl;?yﬁnesfew rRIBAVARR Srdfioxerimidagolidin: 1ol durani 2oy

progionyglamixtojyhiasié-ercarboxylic acid methgl ester;
2-{3-(3, 5-di fl uoro-phenyl)-(S) [(Rj 4-(2,3-di hydro-b

SRR bt P S Bl i B e et oy

Imldagola%yk}-pmldnwammb}aﬂ'nazole-f-l-carboxyhc acid methyl ester;
2-1(S)-2-[(R) -4- (2, 3-di hydro-benzo[ 1, 4] di oxi n- 6-yl ) -

2{(SF @U[:szps_'dﬁﬂryﬁﬁf BLhAY 4Ld1?%41%@.%%%001@{1%04@%5)\(gﬁr;gyndm~'

3yl ﬁ&moﬁmmmb}-ﬁmmle—él-carboxyhc acid methyl ester;
2-{(S)-2-[(R) - 4- (4- met hoxy- phenyl ) - 2,

2SRRI M5 g ) pHAmE2 B i gy ohon

am no)
propgg}y mg}gthlazoie-dl—carboxyhc acid methyl ester;

2-(3- (2 met hoxy- phenyl ) -(S)-2-[(R)-4-(4-nmet hoxy- phenyl
2-{(8)—2[(5)-649%190#%%9&@?ﬁbﬂf W ]o‘—droxo-tmldazolltam Ly fgiphenyl

r opi an no i azo car boxyl 1 ¢ acl
P"°PE’§WB’W M%@@r‘bﬁ@@@’ﬂ*ﬁ@m@mﬂ%&a@agzﬁ - 159

2-[(S)-2-[(R)-4-(2, 3-di hydro- benzo[ 1, 4] di oxi n-6-vyi) -2,
2-{(B-2di(R)d-(B-whidea-alméinoxi-phbhylR2 Q‘ﬁdloxo-lmidazoltdm 1~ g)! 3-pheny}-
prop{obyl%m@%&%%{:gﬁ%gm a0 pnoejtr?yrl] Iegté(r) e-4-carboxy

2-{3-(3,4-difluoro-phenyl)-(S)-2-[(R)-4-(2, 3-di hydro-b
2{(Séﬂﬂ6$h4-bpdzm[5k43ﬂd:@(qi45}yla 5-ddh)@>dﬁrlda20hdm Ayl —3~ phenyl-

prop:bﬂ}dgf’?-ﬁrg&} tﬂ%tagm% ﬁé’%rgﬁxy‘? ionyl myPgétet hi azol e- 4 Chr boxy!

éﬁ (R -4-[ 4-(2- hydr oxy- et hoxy) - phenyl ] - 2, 5- di ox
2- {(szr[ )d‘&i% u¢r¢~p§zel}leZMnmqmldazohdm- -yl]—3—pheny{~
propiBh AB R ABAEL-Eih e Sty SREGPAYLEC 2T et hy!

2-{(S)-2+ (R)—4—(3—ﬂuoro-4-methoxy—phenyf)~2,5-dioxo~imidazolidin»1-yl]—3—(2-
methoxy—phenyl)—propionylamino}-thiazole-4-carboxylic acid methy! ester;
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2-{(S)-2-[ (R -4-(2, 3-di hydro-benzo[ 1, 4] di oxi n-6-yl) -2,
5-di oxo-imdazolidin-1-yl]-3-
t hi ophen-2-yl - propi onyl am no}-t hi azol e- 4- car boxylic

aiohobR: ester;
22109 5&}:\[&( R) - 4- ( 4- met hoxy- phenyl ) - 2, 5- di oxo- | W/ HZIEY4*926

din-1 -yl]-3-thiazol-4-yl io
pr opi onyl ami no} -t hi azol e- 4- c&r®oxyl i ¢ aci d rret hyl

ST RIS R A ﬂ}"l%ﬁ']-? Beldionle 322%!1 Xi0-3-cyclopropy-
lgﬂgfémrnuhwmtlma&efemmbbmée@m eyl ésterci d met hyl

ﬁ-[(g §)(£I£)—JL 6@2011 %gj é(cﬁ SI;IYI% § dloxgzlmgdlaz Mi in- q)—(ylfl)rl?;—cygfo?)entyl~

Rrﬁpl@ﬂﬂﬁﬂ’mq}{thfpmi@ﬂmajb@mlm@bﬂtmeﬂnx(béﬁelﬁ car boxylic
acid nethyl ester;

szié@op%nm g%zolﬁl Xt I.Ii}%f'ﬁ-tpmgﬁ%‘;(wp%e Ae S4Bk iz Sidin-1-

di‘oxo-im
W]mrealﬁéﬂat!"@ﬂ}i'mazrﬂeﬂngarhqun}addmmaﬂwl estde car boxyl i c
acid nethyl ester;

22K$I 234 4- @oxé—i@ué‘bh@h@?h%lm&hll 4L pq‘?é'npl' Sro%io}\yl%mmo]-

di oxo-i m dazol 1 di n

ﬂb‘??%l?ﬁrcafbwjlﬁﬁ@'ﬁlrﬁﬂt}ﬂb’h?ﬁtﬁb} t hi azol e- 4- carboxyl i c
acid nethyl ester;

224(S-RYFD-4- (@R}leﬂ’mkf«-pﬁBﬁﬁ%)ﬁ - BREYhiaZorRilh Q%5 iHE ARZI)

P&%%V%%Q%Wﬂﬂo’%ﬁwcaqua@am@hwqséerac. d met hyl
ester; 2-{(S)-2-[(S)-4-(4-nethoxy-phenyl)-2;
25{(S)- Mmmncedm Hﬁh@thblxy-lpheﬁyl}l% wllaxo-lmudazdondm- —yl]—3 phenyl-
ppc{spﬁ)cgr}y?armmgﬂhr Oz}olet«4~lcg Oox(?/llcfr aglg rmeqc)r(lgrll elsgawacI et h
(S)-2-{(R)-4-[4-(2-met hoxy- et hoxy) - phenyl ] - 2, 5- di ox
Zd(S ra-(ZaZ-dioxdi(Ry-4-pHenyBinpiirutidin-1-yl)-3-phenyl-propionylamino]-thiazole-
4%%)@"%%&%%%” erar\zol e-4-carboxylic acid net hyI
(4- met hoxy- phenyl ) - 2, 5-di oxo-i m dazol i di n-

2':{(5{)1‘% E(é)—éﬁ‘Z Bidipydrotoemyo]t,4ldioxin- 6—yl)—2 5-droxo~|mldazﬁhclhn 1-y1)-3-
t

PR DR Aok b Bl iRl dshl mind Sster g

R)-4-(4-meth h [)-2,5-di d |
2-{{,3&-&1[)@ [(é,sgmhyq(rmbgﬁph[g)r%d)gxg?gyl))—z 5~d10xc|) cl)mxIcc)ialzcr)nhchrz:1 ?-c-)yl]l-B ~(4-
ﬂlﬁ?@@h@ﬁw L BOh R h SERi ot ARy gcﬁ‘%e‘%hﬂ%s@p
Z'é %%dgwg q4m?qr{ny?)o hen p-4y([2]a (SIFF':{ydrg-t)(edrf\zgﬁtt[]}gl)éifn?(?—f!lr)%l52 dioxo-
|méh’g2léhdlﬁ¥l| ﬂppr@ﬁ}onytynﬁﬁej-ﬁné’zo@& Renadxlfic 2G4 helhlibter,

I am no- phenyl ) - [é‘R - 4- (4- et hox

2"@%%%%‘3)"42 253, gff{ﬁ enzo[1 Aldioxin-6-y1)-2,5 oxo~1m1dazohdm 1- Y 3-(2-
flubro- F’W’)‘*ﬂbﬁmihylﬁiﬂlmﬂftﬁi@z@léﬂ-@ﬁi‘b%@lfc@?ﬂnﬁﬁ%ﬂﬁﬂ gster boxyl

|c acid nethyl ester;

SIS E R mgflﬁy?%y%ﬁgt SRR 1y phenyl o ' ™
Prqmemwammpi-ﬂmmwmmm@}yrblycwmla@;yﬂeg@f boxylic acid

nmet hyl ester;
2-@7%(@& Siof-FREANRPRRRY L) WL{hR S B 3o P iin-1-yii

proplonylammo}-thrazole—4—carboxyhc acid methyl ester;
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i 0 propionylam no}-thiazol e-4-carboxylic acid nethyl

ester;

2- ((S) 3- (2- cyano- phenyl) - 2-{4-[ (R) - 4- (2- met hoxy- et hox
Yo 2miermgéd - 2, 5-d i oxo- PCTIEP2 05/009926

i m dazol i di n-1-yi)-propi onyl am no) -t hi azol e- 4- car boxy

ic acid nethyl ester;
2-{(S)-2-[4-((R-(4- ethoxy b??e‘nyl)) 2, 5- di oxo- |mdazol

2ATARY (2.3 SV eeDzol 4ol P i dmidaelipin 1yl -(3-
fltﬁs'omhenw}'yproplonylamxno]~th1azole-4—carboxyhc acid methyi ester:
2-((9)-2-{(R-4-[4-((R - 2 3-di hydr oxy- propoxy) - phenyl ]

2 Bp R PR ol B Ao berellfifoias )25 oo
zh)%q:l|nekylgpmp|onylammo}—th:azoie~4—carboxyllc acid methy! ester;
2-{(S)-2-[4-(4- rrethoxysrrethyl phenyl) -2, 5- i oxo-imd
2-?(89112'-{@12)34J[4-(2’ hfdl%ﬁ? 'éﬂ{lfﬁgy Rhenyll2,5-dioxe-imidazofidip:;y1}-3-phenyl-

pr Opi onyl am no
pr@glpgylamlrp){ﬂ(ugyolg- -Qafpexvltswnbpgthyﬂestet hoxy- phenyl ) - 2,
5-di oxo-im dazolidin-1-yi]-3-p h enyl 20

2-{({BPRLFYA-BIBMHydrAbaR M 2 i SaR BN 5igd Pl - -1-yI]-3-

“"QP%?'S)? Yrbropienylamingl-thiazaie-faybqylinaciil n2stByldisterp- i mi da
zolidin-1 -yl]-3-phenyl -
24@3)}94[9‘054 erireeloxy/ lHRAQH 2 FaieRb AR EiAY Ly S84 yi-

pr%m?la@m@o@- higzale-deaseendis acigiestpyiesters- di oxo- i ni dazol i
di n-1-yl]-3-phenyl -
2—{|()$)324[(6i)w-@1nﬂnéﬂ'}oxwﬁihéﬁﬂb-2 FAdieR6-RAMMLSIRIRG Ly- -3-thiazol-2-yl-

P’?Pé‘)’"%rﬁwnﬁ@u%%ﬂ'eﬂﬁa&fz@wl@aylﬂ)mqthrlzes@erd. oxo- 4- phenyl -i m
i dazolidin-I-yl)-3-phenyl- propionam de; -161-
2-{(8)}2- ER)—Z—(QZSﬂBmgIﬂWb&r&oph&]didmﬂ—ﬂlyq&@dhﬁ(b%ﬂdazohdm “1y1]-3-

car boxyHc. ac

thle@tﬁ% eﬁ gﬁcg%onﬁén(%%o?—%azo% ﬂotlartcl; I é glc:?j nA{ethyl esler;
?%2 (2, 5-di oxo- 4- phenyNm dazoi i di n-1-yl)- 3- phenyl
2~{(€ﬁr%ﬂ ﬁﬂﬂé}aﬁlhyq!rotbamﬁl Q'dmx:m@wl)@(&tlﬁ)xaqnﬁﬂazolidm1 tuns-
u m1lin
th:c&lﬁnuf agi pﬂ'ﬁ‘ggﬁyiaﬂrﬁnma}-gﬁ %S-{-‘-c?r n‘%ﬂ @C'wasﬁwiﬁﬁt@f of a
ease nedi ated by MEKL V2. 13. Use according to
2"{@)£ WR4-(2igrdibydra- twnzoﬁpﬁdnamdi-ymzai moicoumudaszewumn 8 i)
t
pyrBBGIU- ﬂgﬁréﬁﬁnzﬂé %or {i\%{:ariﬁ %%Térlh apfge%le

cancer

(ﬁ?@und of claiml is used in the manuf act ur e of a
2R i§Bhirit-methoxyahemda?, retiexceimitiaddlidinbyB:Syphenyl-

propidhPlaming)ShiadbREASSD dif g to claim12,
wherein a corrpound ofO*@mal mq%ﬁ@i?%gfeeg in the
ament for the treatnent of a

*{(gg'g;ﬂ)@ t{,—gt{umeg ny -2,5-dioxo-imidazolidin-1-yl}-3-phenyi-

proplonylamlno}-thlazoke—tl—carb,oxyllc acid methyl ester;

2-((S)-2-{(R)-4-[4-(2-methoxy-sthoxy}-phenyi}-2,5-dioxo-imidazolidin-1 -yi}-3-phenyl-

| propionylamino)-thiazole-4-carboxylic acid methyl ester:

2-[2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxc-imidazolidin-1 ~yl}-3-(3-nitro-phenyl)-
propionylamino]-thiazole-4-carboxylic acid methyl ester;
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16. Use according to claim 12, wherein a conmpound of
claiml is used in the manufacture of a nedi canent
for the treatnent of a CNS disorder. 17. A

PR JIBGHEM . cal conposition, in particular for use in
di sease rredl ated by NEKL/2, comprising a co 0‘8’@09926
claim1l and a pharnmaceutically acceptable <carrier or

exci pient. 18. A conpound ofitdl-aim 1 for use as
articular for

b
%E@r)_%?{ t%i’@@‘é‘i@%@f@% ﬁi{ilg%imdlzgoh -1-yl}-3-(4-nitro-phenyl)-

propionylamino}-thiazole-4-carboxylic acid methy! ester;

2-{(S)-3-(4-amino-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxc-imidazolidin-1 -yl
propionylamino}-thiazole-4-carboxylic acid methyi ester;

2—{(8)-3-(4-dimethylamIno~phenyl)—2-[(R)-4-(4-methoxy—phenyl)—2,5~dioxo-
imidazolidin—1—yl]—propionyiamino}-thiazole—4~carboxylic acid methyl ester;

2-[(S)-2—{4-[4-(2—methoxy—ethoxy)-phenyl]~2,5-dioxo~imidazolidin-1-yl}-3-(2—methoxy— '
phenyl}-propionylamino}-thiazole-4-carboxylic acid methyi ester;

' 2‘-{(S)—3-(2—cyano—phenyl)—2—[(R)—4—(4—methoxy—phenyl)-Z,5—dioxo—imidazofidin—1~yl]—

propionylamino}-thiazole-4-carboxylic acid methy! ester:

2—((S)~3—(2—cyano-phenyl)—2-{4—[(R)—4—(2-me’ghoxy~ethoxy)—phenyi]—2,5-dioxo-
imidazolidin-1~yl}—propionylamino)-thiazole—4—carboxylic acid methyl ester;

2—{(S)~2-[4-((R)~(4~ath0xy—phenyl))-2,5—dioxo—imidazolidin-1-yl]-3—pheny!—
propionylamino}-thiazole-4-carboxylic acid methy! ester;

2~((S)—2—{(R)~4—[4-((R)—2,3—dihydroxy—propoxy)-phenyl]—2,5-dioxo—imidazolidin-1—yl}—3-
phenyl—propionylamino)-thiazole—4—carboxylic acid methyl ester;

2-{(S)~2—[4—(4~methoxy~3-methyl—phenyl)-z,5-dioxo—imidazolidin-1-yl]—S—phenyl~
propionylamino}-thiazole-4-carboxylic acid methyl ester;

2-{(S)-2-]4-(3-isopropyl-4-methoxy-phenyl)-2, 5-dioxo-imidazolidin-1 -yi}-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methy! ester;

2—{(8)-2—[4~(3—ethyl—4~methoxy-phenyl)-z,5-d ioxo-imidazolidin-1-yl}-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester;

2{(8)-2-[(R)—4—(4-methoxy—phenyl)-z,5~dioxo—imidazolidin~1-yl]-3~phenyl—
propionylamino}—thiazoie-4~carboxylic acid methoxy-methyl-amide;

(8)-N-(4-acetyl-th fazol-2-yl)-2-(2,5-dioxo-4-phenyl-imidazolidin-1-yl)-3-pheny!-
propionamide;



-161-
2-[(S)-2(2,5-dfoxo-4-phenyl-imidazolldin- 1~y1)—3—pheny[~prop|0ny[am|no]-thlazole-4~

carboxyHc acid amide and

2-[(S)-2-(2,5-dioxo-4-phenyNmidazoiidin-1-yl)-3-phenyl-propionytamino]-thiazole-4-
carboxyHc acid dimethylamide.

12. Use of a compound of claim 1 in the manufacture of a medicament for the
treatment of a disease mediated by MEK1V2.

13..  Use according to claim 12, wherein a compound of claim 1 is used in the
manufacture of a medicament for the freatment of cancer.

' 14.  Use according to claim 12, wherein a compound of claim 1 is used in the

manufacture of a medicament for the. treatment of inflammatory or autoimmune

discase.

15, Use according to claim 12, wherein a compound of claim 1 is used in the

. manufacture of a medicament for the treatment of a cognative disorder.

16. Use according to claim 12, wherein a compound of claim 1 is used in the
manufacture of a medicament for the treatment of a CNS disorder.

17. A pharmaceutical composition, in particular for use in a disease mediated by
MEK?1/2, comprising a compound-of claim 1 and a pharmaceutically acceptable

carrier or excipient.

-+ 18. A compound of claim 1 for use as therapeutically active substance, in

particular for use in a disease mediated by MEK1/2



