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WD 2006/ 029862 PCT/ EP2005/ 009926 SUBSTI TUTED
HYDANTO NS FOR THE TREATMENT OF CANCER Field of the

wonvernedsen 5 [ 0001] The present invention rel at BETEB2005/009926
hydant oi n derivatives of the forrula RL OHO R2' S
NNRA HOR3 | wherein R, R2, R3 and R4 are
defined hereafter. to [0002] The conpounds have
activity as inhibitors of the two protein kinases,
commonly known as MEK1 and MEK2 for the treatnent of
human di seases such as cancer. MEK is a comonly 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 s&HBYTHTHEEL EVRANTEANE §OBRSTINIAPREXIMENE OF0FANCES VAP
ki nase ki nase. Background of the Invention [0003]
Cancer is a disease characterized by the proliferation
of malignant cells ? tu rs whi ch have the
potential for wﬂlrnE@B?Q expansi on and
system c netastasis. This uncontrolled gromh is

[00tRf] W@Cbrfeéé’r'i‘t‘ rﬁ@é]ﬁfdﬂe‘létbé*%o hPdarkom ééﬂ%ﬁive& fo?'ﬂ%jﬂﬁ%ﬂ’é‘
pathways and the response to various growh factors,
which differ fromthose found in normal cells. The
abnornalities include changes WO 2006/ 029862
PCT/ EP2005/ 009926 -2, in the iptrijpsic activity or in
the cellul ar concentr tipn ob o Nr nore signaling
proteins in the S|%nalﬁn cgﬁfﬁﬁ e changes are
frequently caused I C tdtions or over
expressi on of |ntraceIIuIa i nal®ng proteins which
can |ead to spurious n1tog% ic signals within the
cells. 5 [0004] The m t ogen agtlvated protein ( MAP)
ki nase pat hway represents on

wherein R' R%, R® and R* are defined hereafter.

i

[0002] The compounds 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 is 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 is a disease characterized by the proliferation of malignant cells
and tumors which have the potential for unlimited growth, local expansion and

systemic metastasis. This uncontrolled growth is derived from abnormalities in
the signal transduction pathways and the response to various growth factors,

which differ from those found in normal cells. The abnormalities include changes
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t he best characterized signaling pathways involved in

t he devel opnent and progression of human cancers (J.
wWOL00ENZHSSBSh et a/., Trends in Pharm Sci. 2002pCT/EB{085/009926

40). This pathway, via the Ras / Raf / MEK / ERK

signal cascade, is io responsphle for transmtting and

anplifying mtogenic signals fromthe cell surface to
intthe inttiasieusstivig beirpitiel osiitig conaastcatiqrt oooné actnars signaling

| at d
PretIB it e Sanalia GaseroR. dieemichapaeRats feduealif FRisamby
gér%ticﬂﬂHfé%oﬁ%'dr‘Hv@F e&ﬁr%%&foﬁrdﬁﬁﬂré’ébllu@/rsé‘ Injt ;8teins which can

activation of Ki nase ue to aberrant
Ieadd@;spurlousnvmgeelmlga@lewattmﬂmc@hs Ras 15 nut ati ons
or Raf nutations has frequently been found in human
cancers, and represents a major factor determ ning
abnormal growth control. In human rmalignances, Ras
[ogo(t;ﬂh@ nsitcyen acivaitey prlodein mmpﬁéddnampaﬁhWae/UeprewMDne of
o .of ca cers cer,
thiechis ShaFa iR SRR PoeIR A VYt B 1 deieliRinaat and
%Iré%k.@waﬂaume@ww . M.imyisahats, maemmsmmm i, 2002,
d| phosphat e) rel ay als fromactiv %? th
283+ 40)- rﬂvé,p@mvgay { oialifnBas bRAl/ Mﬁ*ﬁé%ﬁﬁ sitial cascade, is
LR f
re%@ghgff)‘iesfor rane @guﬁ'?%ggﬁigﬁg Sﬁéﬁlc s?gﬁ{éiéh%%mécell

swsdcant® thermoieusewhe mtwakedw’aiaescrlptmme‘ast@frs f%gﬁlaiﬁ gene

oSRERS2B Lol S, AARFRN oo G

sitfticat td inliuice tellilat taRstoringden.s D?,ér@gltlatealtaomnaMn bEHE MAP
and MEK2 (MAP / ERK kinases, 1 and'&'@?e whi ch ?{
kipRee prthiwaw due trrberARt IBerRPIor dyios ingpe Act wation, Ras

n@@&’ﬁakﬂ% {J - etﬁ'ﬁ%dﬁ r}ga% cilql ? been f%ﬂn@% huh%é’noc%db‘érsl and

ed ERK1 and
r&prassmte@mjorefadtoadetmmlrang abno*cmel gigavte @9ntrwh elnhurpary

T ARBRre T AR iR, TafTd bRbf Tt dBut s0%
Oﬁg%%%é@lée J. BB ChweniRast 1089, 451682 Th@%as %ﬁuy of GTPase

cent | B- Raf somati.c tati
Gt dPEIRTS MIER GoRrers SansRIne NTHEsRs Lf ouphifaine
L e I i s

wﬂm@:)enullar partnerat Beonkaent @oasg itheitargets, resditarbhastieed
o ER RO RES R S by 8¢ Sng R proigig nases

TRe(RaGaRHI§ s EGHHpEEéG%MG@@@éI@ted RinBaes ¢A-, d3- a:,nd C Raf) that act

ggjt@ld\;n%ﬁé%?\% eﬁgclztzrs gf4 lggs EasenQectjP?eé E\pa? fatczf:‘l va(‘tlon In turn trlggers
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 phosphorylate 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 66% of malignant melanomas, and at a
lower frequency in a wider range of human cancers (H. Davies et al., Nature
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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MEK / ERK pathway in the devel opnment of human cancers,
the kinase conponents of this signaling cascade are

weer®ogRse2 as potentially inportant targets foPCT/ER2005/009926
. nodul ation of disease progression in cancer and ot her

5 proliferative di seases (R Herrera et al., Trends
Mol . Med. 2002, 8(4, Suppl.), S27). [0005] MEK1 and

Dt af 4., NaThey 2002, 417, WEEGW the iefportance of the Ras / Raf /
hat phosphoryl at e

dual f k
Rt b Bl 12
TR 58 SHUal atspontendiing & roda spgsran

targets forithe moghuddtion of diseaseprignessien dneamesrtansf othehe

PP PR Bl Ra8 R Sekrer 8 Bl honds B R0 PA00R, oy Suppl),

g1 and 2 have not been found in human cancers.
However, constitutive activation of MEK has been shown
toresult in 15 cellular transformation (S. Cow ey et
al., Cell 1994, 77, 841). In addition to Raf, MEK can

[ob@q mEin%huvaR@ 3 rﬁéh%r@ﬂﬁ@%?@ﬁ Ea?ﬁl ngi; Jéuaé%%lefcgfglty kinase

nown substrates of \
(ME T Shgs phesphory ot thisppine aEiFose 2esidney of Y MAP

TS os T g PE e SRERGHIBL kol L bt 1B i
I'tohncﬁogly (&G)jﬁ)sbotﬂ\uﬂﬁhlpltt?g &g@#fmi%?agblﬂlmklyiﬁg?irs aaltl most of
g N ff;rm'lhatégg%lf atii iodioBEr ke ehplo &7 5L grael G 1985 268,
1%@5?% tgﬁymc [f&fhﬁ)@bf RIF| aHe |2Yhd\)%0|%ttt%brﬁidwﬂd€?ﬁ hohidh

bi t or (2-chl oro-

CORERNH dﬂ@\ﬁ@verwewtntubvej aytl\f?émcgwlé@em W@bz%ow%%ﬁﬁult in

HogBi R 1S Rk J087 SL188S 71000 FrEBuSH o
MEKdamcalso betach%ddrwomer epregems as walt r%ccfarv@e only known
syBRiStes. shERT 2niee S Y ahd IR SHdeP B ol S B Crdm. 1992,

Jemenars). Vtiy uﬂUsNﬂ%lﬂﬁﬂra@e spasifisity iamdditiettdthetrique ability to

MAPK pat hway. 30 07] Conpounds related t
PhospBeRRte both tvéowes?émt reR/uRe remd melacsﬁi\%—gg?@g 2ata

CE@?? néa Ettﬁ%sgﬁea‘ﬂ klé\ﬁg&% Hé%{/méﬁ a(lgw\le% to integrate many

| cation
axnraeemgosugrrale mimﬂielMAE’K/mtbwaMave been previously
reported were defined as contai ning a nethyl ene spacer
(CH2 group) WO 2006/ 029862 PCT/ EP2005/ 009926 -4

[0006] Previously reported studies with the MEK inhibitor 2-(2-chloro-4-iodo-
phenylamino)-N-cyclopropylmethoxy-3,4-difluoro-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 attractive target for
pharmacological 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)



bet ween the hydantoin ring and additional substituents
whi ch included an wunsubstituted or a substituted aryl

WO 2ovg/ozasengst ot her defined substituents. The PCT/EP2005/009926
conmpounds clained in the present invention are defined
to include conmpounds .where there is no nethyl ene
spacer between the hydantoin ring and substituted 5

betwees tHesiydanteitl rivgyand bdaiibakl $uistitlents wiish Biclddédesh
het er par y| Sunmary of the Invention

ungobtyies aa?lé@%r ' n%ml Aghpolangst ether H'@f'f‘@?' gupgtitugpts. The
élznpguiﬁds gﬁlmgd'\rh ?‘k @%Hﬁlﬂenlﬁ%n??? Ir(J‘*éfﬂ:\e R indud&EBmpounds

is h rogen IS sel ecte romt group
whme |tlseneng nmmeﬁlnlylﬁnet spawrcbetmemm hydarﬁdm mg@hd substituted

of kESDR e B unsiified Br sy BN et GforBlup rings.

selected fromthe group consisting of substituted or
unsubstituted aryl or heteroaryl; 20 R5 is sel ected
the group consisting of | ower ower al koxy or

amine i ndependent | YYSRBarY Of ttéﬂlf%‘{)é'ét IQRbst i t uent

selected fromthe group consisting of hydrogen, | ower
al kyl and | ower al koxy; optionally in the form of
their racemats, their enantioners, their

di astereoners or mxtures therof, 25 or the
[QW]H@@%?T%BTQVW%%BPQHP@S ghihesforgyiaer s or pr odr ugs
thereof. [0009] "Alkyl" denotes a straight-chained,
branched or cyclic saturated aliphatic hydrocar bon
Preferably, alkyl denotes a |ower alkyl group i.e., a

Cl-C6 al kyl WD 2006/ O*QE‘GZ PCT/ E%/(N)S/ 009926 -5

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
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-C6 alkyl
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group and includes nethyl, ethyl, propyl, isopropyl,

2-propyl, butyl, t-butyl, 2- butyl, pentyl, hexyl, and
wo b@elopdse2 General ly, |ower al kyl is preferabl pCTZEP1045/009926

al kyl, and nore preferably C1-C3 al kyl. Mbst

preferred is isopropyl or 2-prepyl. Exanples of

cycl oal kyl groups are noieties having 3 to 10,

gmu‘:rf andhxhqluéﬁeé methyg, éthybpi’o%ll ogepopyl, lB;lpmy)yl butyl, t—butyl 2-

oS hekyiohed Re It consrailc lowarAikdds Ré}grably C1-C4 alkyl,
aﬁHKﬁBb@ Bl‘é?e@b eYJCﬁ‘)Qﬂ“(%Iﬁ?\ﬂbétrﬁéféq d Itsr?é(ﬁﬂfngllorgﬁ—

ones, fan

yl sul'fon
Exampleabf(quloalkw;gmum are mqi@ti@ajée\gn@ 3, 1%@@‘@@0')/ Sto7

Ao b AR AR e o

nnmmpglsldrctneubbmtagnﬂslm thar Riralkyt; atleriyboyalkyayl one can include

tRPAbVEGotem aBitsilione reeéf@?gﬁﬁ%ﬁfﬁgyﬂm&ﬁa@u e Bl Skoxy,
h?@?o%gl H1§&8ydePy roBB§”&’ér parMMes, hatin! ke@ﬁ@s@ﬂdyéarbéﬁyhc

Heteroary ns an aromat i ¢ heterocyclic ring
%Wﬂ%iﬂ@@ﬁ@f%u ning up to two rings. Preferred
het eroaryl groups include, but are not limted to,
thienyl, furyl, indolyl, pyrrolyl, pyridinyl,
pyridi ne, pyrazinyl, oxazolyl, thiaxolyl, quinolinyl,
[0t 1]ﬁAde ‘hyleans ra mManoValeat) indretayalio by bicyQI@: [emma}ic Icarbocyclic

B PG Diedatn) far T e PRI T Syt Ryeferred

a18yrobpe indlsdd1Pue bRARYI lirAned E@tﬂhéhyl MehpBtHys tohA taad xydyl.

unsubstituted. [0014] "Heterocycle” neans a
substituted or unsubstituted 5 to 8 nenbered, 25 nono-
or bicyclic, aromatic or non-aromatic hydrocar bon,

'#H@téroé@/l'e €8h89R arshiiR I@t@rdc?@l'i@‘i@s?é&eﬁ] &%tﬁfn%g up to
197%

sel ect ronwnltrogen oxygen or su
e dingse Prefarredieetieyoaryl grmunsznglude d@ut(ﬂremt hmﬁeyl |to thienyl,

f?%g'q&‘%r ?5%?%%@&&1&%”\6&6 pg\r)éﬁ'lri\ﬂl su s Itthuenli’h(g%mhnyl’

piyrimidinyl, iralddxeleesimhtettazbiyhgs one can i ncl ude

hydr oxyl, al koxy, hydroxyl al koxy, hal ogen,

al kyl am nes, ai koxyam nes, sulfonam des, acetam des
and met hanesul fonyl. O her substituents include al kyl

[m @_ﬁ?ﬂ@ﬁé’%ﬁé‘@ &f BT oER2RPEANPADRM ar‘e%l@ycllﬁubﬁddldlb@djnderstood
havi ng substituents as noted above.
tlgapdyiq fing may be aryl while the other is heteroaryl and both bemg 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.

[0015] As mono-, di- or tri- substituents on the ary! or heteroaryl rings one can
include hydroxyl, alkoxy, hydroxyl alkoxy, halogen, alkylamines, alkoxyamines,
sulfonamides, acetamides and methanesulfonyl. Other substituents include alkyi
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selected fromthe group of nitro, am no, cyano,
phenyl , methyl sul fanyl, nethyl sul finyl,
woredoharsssul f onyl and trifluoromethyl. In the cBGEEPR{005/009926
mul tiple substituents they can also forma second
ring fused to the original aryd- or 5 heteroaryl ring.
Preferred second rings include, but are not limted to
oBselestiutedi aligd rmirgzsmbtntum wbamajedapoee. Othedlsdbstitugdts are

be f : di fl b 1, 3].di | vl
SRR e b kBN o . o 3PP ey oL G,
eﬁhvggmﬁ gr Mémsﬁealméﬂyls/and ﬁfﬂ%%m@trﬁymm%e tchse abaMatiple
n] r aP I ou tached to an ox %ﬂgatom

sUlggfitoantsit ampaa|a@<§or@r@a9@ondwan@aés @;Dﬂg."aﬁl aryl or
o041 3 PIAER kol FRGE neu it MR 5o Bt b b8cone

rings fsletéctbcﬂfrbm(mesgrdapdﬁﬂ,ﬁwlh)&irgbeﬁmfmqnyfkt hoxy,

A RhiiepFre s FI4PReND bnael ot ROM B FEnZbl ialdiny.

[@b‘@t RbRITOR v MKy FeRir S Y4 aRY BPtRS BN lower aIkyI groups
di met hoxy- phosphoryl met hox and the like. 15 0017%
aﬁanbem@upxagem ptemc éfprpw@ll vegyralkoxy giosips ipguge meth xy,

SR PBEPEou] RgoFTRBIRY 1L FSFAM kg i

nimzamn@ bt alko&f/faeemulmesﬁkcaaycslqbe obalnts; eg. ethaxyesthoxy, methoxy

'ngg'o %ﬁ? I'\%g(gltjelrﬁ@mf}'o ggg%}g a% %&Q&IBe chains,

G QimetEQIa[nQﬁé@thé)@f d ég@fliaﬁfh@ @ﬂmndmtasmaoamwhmethoxy

use of esSters for the ivery of pharmaceuti cal
apdrtpedikes i s available in Design of Prodrugs.

Bundgaard, Hans ed. (Elsevier, 1985). See al so, Ansel

et. al., Pharmaceutical Dosage Forns and Drug

Dellvery Systens (6th Ed. 1995) at pp. 108-109

[6®bTK Bharrdaceutinally asceptable, ester’efarsdo R Qsmvganﬂysesgﬁﬂﬂed

BRteandc PR i G Blqubh psfits of iion itiihthe

. bisloyrat efsctlveaeks and Propaties oithes compbasds aﬂthrdeml and are
salts that retalnthe bIO| |cal effectiv ness i id.
daserinneo (15ihs REARERLEHIS GrrashEnaNaaave, sy aniyis ac
and are forned from suitable non so tOXIC organi c or
i norgani c acids or organic or inorganic bases. Sanpl e
aci d- addition salts include those der| ved ow .
[00#8Lafsrmation eonsarTINGSSieyel ABE AR HPE Of geleds 10t delivery of

iBlindgaard, H
RS AR huRlS Bafte B DEsight of PHOLRG lndggard, Hans
dd¢Eisedier] 1886)t Sem aiscgdkns:el atials Phaomageutjical Dosage Forms and

Drug Delivery Systems (6th Ed. 1995) at pp. 108-109; Krogsgaard-Larsen, et. 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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WD 2006/ 029862 PCT/ EP2005/ 009926 -7 tol uenesul fonic
acid, salicylic acid, nethanesul fonic acid, oxalic

wa@eood/02serci nic acid, citric acid,. malic aciPCT/ERZDF/009926

acid, fumaric acid, trifluoro acetic acid and. the
i ke. Sanpl e base-addition salfts include those derived
from ammoni um  potassi um sodi um and, quaternary

{CNRBRSSIBh RySi@Xdheslic SHBNNRIhREsURSAITAGK, Sxalic acid, succinic
t et r anet hyl anmoni um hydr oxi de. Chemi_cal modi fi cati on

agig, altrmnaelﬁae@@ ieeld, ladtisrassdifymariceacig ifiyororestis agig and. the

1S, B BRE T S8 olBe SIS o R
pb@egsmmcamdmlmyand fqhatmbalryl arynrrmmﬂmdydmmdew sefch as for example,

BB men i Fishoueier ¢ oee ST b6 tang tcal
cinpBnd 196 dg) S E-salils BeéhnigBB3@Il Kidhan tpRainmacdtical

acceptable,” such as pharnaceutically acqggt abl e

chemiste o obiein pripyed ahevswahaa@h@ BREGINEEN! %ﬂrpwmcﬂy,
f@@&&ﬁf@%\cﬁgﬂﬁnnﬁﬂ@ﬁ&@ﬂ@b@ﬁéy 5880, A'n‘éei& bhePﬁé'mﬁc%utical

articu conpound dm ni stere
E{o@ege]Fdhfaakartd DutgeDelivary Swtambs(@ih Edew%r)yat per 196 and 1456-
1g52eroaryl means that the substitution can occur at
nore positions and, unless otherw se indicated,
that the substituents at each substitution site are
i ndependent |y sel ected fromthe speci fi ed options. 20

OB e src Resbl St i s e v
cgtr%fr" EXGRBhRt, %té. nme@n"sﬁaIﬁr@x'a'cf;l%fg%dll?%cé@ﬁfa‘bﬂe Qh@‘é@ﬁét&ntlally

terenti at’i on’ of human tunor cell, 1ncluding, human
nportexicdelthe pubjest tozshlpbdlze]paﬂ@t&@"mm%ﬁ adqainistered.
present invention are useful in the treatnent or
control of cell proliferative disorders such as
i nfl ammat ory/ aut oi mmune di sorders, e.g., restenosis,
[M@ﬂ%umitdﬁeddraiseinssubsﬂg,lted adeyreantheterant/| Anzane ithairthe
dj sease CNS di sorders neur.opat hj c_pai d, .
ShkSERRe can ot Acoro gt mere FosPhs DY bl s Bk inicatea,
tiaatdhé euplitabhRns cHeRtAibtingiohadie Mrernemsisianly setected from the
useful in 30 the treatnment or control of solid tunors,

spaeified opties. exanpl e, breast, colon, lung and
prostate tunors.

[0022] “Therapeutically effective amount” means an amount of at least one
designated compound, which significantly inhibits proliferation and/or prevents

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

[0023] The compounds 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, lung
and prostate tumors.
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WO 2006/ 029862 PCT/ EP2005/ 009926 -8 [0024] The
conpounds of fornmula | as well as their salts have at

wo e@s2sE2  asymmetri c carbon atom and t her ef OPET/ER3008H@09926
present as m xtures of different stereoisoners. The
various isoners can be isol ategl-by known separation
nmet hods, e.g., chromatography. 5 [0025] A

[oo24Peutompolndsedfffenhuleel aymelitasthel salishavedt ieast one
accordance with this . invention neans an anopu

aSYMMREHE cerean Ao ppd therploredngy bedesen] @%wgy@so?f different
sPeTRbisondre, PHANANES BBnﬁBr§%%§eoé3fsoFHt@Ji 29 %nblvd §éﬂa\féﬁé}‘|

of the subject being treate term nation of
m%pdﬁe@m,@é\mmawwy ve anount is within the sk| | |

in io the art. [0026] The therapeutically effective

anount or dosage of a conmpound according to this
invention can vary within wide limts and nay be
[ae2E}Arthezdpeuticallyraffeetive ammunt bhatdoenpound iSackortizsmgavith this

i 2hs 34 5% B o o AL S ST RS diviate or
PRSTRPHROG S ptBRISE REBASY 6t Siokshg tHeesurlvEl 6f 1k subject being
adm ni stratlon the condition being treated, wel |

as
treatedhe Dﬁé&rnumﬂ%@f@thqraeaw@@llyﬁife@ém gIount i Witindagekill in
al or parenteral adm nistration to adult humans
wei ghi ng approxi mately 70 Kg, a daily dosage of about
10 ng to about 10,000 ny, preferably from about 200
to about 1,000 ngy, should be 20 appropriate,

RSB Begt oo SEESSHR o L Flnaquag ageording

toithiglitvethtivn oan viany diithirdeddsliais andrmay bemﬁa‘[@nﬂmaédlm a manner
RSN 3he 2o SHoRAP BN Ttk SRSt P M ghreqpisements in
da@ﬂ?ﬂéﬂ-f&lﬂarpéé%%‘%ﬂ&luﬂ SPboiR SR o&ﬁ’d(% Hgﬁﬁrébﬁniﬁfstered the
route ofoardnr#m?stratnon the@i@ion bemg treﬁed asl\aell 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
g WO
R4
R2 s»\ N NTX‘
H o)
R3

I
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R3 WO 2006/ 029862 PCT/ EP2005/ 009926 -9- wherein Rl is
COR5 ; R2 is hydrogen; R3 is selected fromthe group

W@ owsiozessng of substituted or unsubstituted 5PEl/ER1005/009926

al kenyl or al kynyl, cycloal kyl and substituted or
unsubstituted heterocycle, aryl or heteroaryl; R4 is

sel ected fromthe group consisting of substituted or
unsulgiereim ed aryl or heteroaryl; R5 is selected the
grouggcogﬁééglng of |ower alkyl, |ower al koxy or am ne

o i ntly substituted by a substituent sel ected
fronw#hg ,pon3|st|ng of hydrogen, |ower alkyl

and | g alko optionally in the formof their

racer?at 8, selﬁ@tsdy ifﬂ@htheo@m@ consisting dif astbstisiterbros wrsubstituted

a']l&)f:é’lkg :égféslﬂgnyl %éd‘lﬁ Q%er e@#’t thﬁe@ F%Hg%foesﬂtt@tgh%eterocycle

afylefrdreddxioprylt he present i nvention relates to conpounds
of t f or nul

OOHO SNRNRAI_HO. R3 20 ,
wher 'SRielﬁgfaeéo%m thepgrqup ﬁ98?'6€|’é91 of pyibstituled g unpubstituted
arylgPHeMeroan@up consi sting of substituted or
unsubst it ut ed alkyl, al kenyl or al kynyl , chl oal kyl
0

and &ipstselacted the araupmensistingdoftewer el lewer zgkaxyyor amine

Corﬁ;ﬂ?@% a rS’Y'FST'Bg C{ B{/ %S‘L,ng?sttﬁﬁieu,ﬁ; S%t?? J%ng Re 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.

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

R o. H
YR
R4
RO s»\N N{«
H o)
R3
I

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.
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aryl or heteroaryl; R5 is selected the group

consisting of |lower alkyl, |ower al koxy or am ne
wG@aipsn2gser ed by hydrogen, | ower al kyl or | owerP@I/EP2095/009926

30 and the pharmaceutically acceptable salts, esters

or prod rugs thereof. W 20061029862 PCT/ EP2005/ 009926

-10 [0029] Al so preferred anong the conpounds of

formula | are those wherein RL is COR5 where RS is

[09283 Alsocel ATt SN BRFSIATSIS SPrilia | 8% BopRgderein R is
ct \ﬁhQreFﬁ” lom%rgn&%({‘anc{ H@%ﬂbr@f@ﬁe@h@é’c%k}ﬁd anong

e conpounds of are those wherein R3 is 3.
[QﬁG@@msoapr@famed amca‘fgeﬂ”ree@rpp@mds of formpleobgiie. those wherein R” is
OO%Z]AI so preferred anobng the conpounds of formula I
'Wthose wherein R4 is phenyl . io [0033] Al so

[ouaerf]re\rsroeﬁrew@e@ atrﬂitmg:m@rmnpbumS doformiuta | arr thosbagerein R® is
wherein COR5 where i s |lower alkoxy; and R3
Pf@%éﬂ@@ﬂ‘éﬁ Hr?f?rﬂqu@m@ﬂb?rrp§ Benyl, propyl and

[%ﬁ&@g Veff@r@éé]aﬁjré%ﬁ{ee&%ﬁ&%mrﬁﬂ% FarPPadsvitdrein R* is

are tho erein RL is COR5 where R5 is
phemgr al koxy; and and R4 is phenyl. [0035] Al so

[wg]gl%oegﬁgﬁgg %Wg&ﬂg&ﬁé éﬁéo?ﬂuﬁ(l afd $iosB%WHerein R! is

CEREoihEe RS ieidvetyalkBRy;i sndRir isgesiectad ﬁremshhiesgnquwt etiphenyl,
aryl or substltut ed heteroaryl; 20 R4 is substituted
PEQRM! 2BH PVt ut ed heteroaryl. [0036] Especial ly
preferred are conpounds of the fornul a:

2-[(S)-2-((9)-2,5-d oo
[0 qum@fszrrerirﬁramthajccpmpoqus of f%m%@lﬁ@th&sswwm R'is

I € ester;
dpﬂf @%54 cyc exy IE@)E)P%@Q %R ESgxo henyI -i m dazol
[06B5]Also préfeped ooy He a:mirpomrhﬂarzftﬂoemmla:laarbdhy% wherein
acid neth

2-[(S)-2- 2‘% 825% HhsHs Ry stk £8P Pl pethoxy:
-yl)- hexarmgamde@der{ hi azol e-4- carboxylic acid nethyl
ester: R® is substituted aryl or substituted heteroaryl;

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

2-(S)-2-((S)-2,5-dioxo-4-phenyl-imidazolidin-1-yl)-4-methyl-pentanoylamino]-

thiazole-4-carboxylic acid methyl ester;

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

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

2-(S)-2-((S)-2,5-dioxo-4-phenyl-imidazolidin-1-yl)-2-phenyl-acetylamino]-
thiazole-4-carboxylic acid methyl ester;
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2-1(S)-2-((S) -2, 5-di oxo- 4-phenyl -i m dazol i di n-1-yl) - 2-

w@b@apkoseret yl am no] - thiazol e-4-carboxyl i c acPdI/ER10byD09926

ester; WO 2006/ 029862 PCT/ EP2005/ 009926 -11
2-[(R-2-((S)-2, 5-di oxo- 4- phenyl--i m dazol i di n-1-yl)-3-
(4- hydr oxy- phenyl ) -
zor(RplzqrosI-ars-m@koizhpaa@m:rﬁdecz@nawwyl)cswhvdrm@tmIenyI)-

pzoPlegyIam"anéjnazoﬁ drexeonvlisrasiy Mty @SN i di n-1-yl ) - 4-

nmet hyl sul fanyl - butyryl am no] -t hi azol e- 4-car boxylic

RF?%)E(%ZIH% §§(§f4~pl§e Himidazolidin-1-y))-4-methy OIsulfanyl

2, 5-di oxo eny azolidin-1
acylrrgbngg?f]ylivwezgf:tapﬁrbnyylmm@mathyl@s@e@ 4- car boxyl | c
(b} 2Sra e ot O bR e L I RaRo T2

mopidnydatrﬁryé]—thiﬂzeteA carboxyllc acid methyl ester;
2-[(R)-2-((S)- 2, 5-di oxo- 4- pheny) -i m dazol i di n-1-yl ) - pe

ZUBEPASr? Braoss Bl St Bofy CuliRiminot
tg%alhgleént?ﬁﬁmgg?g?ﬁaﬁ@my@ggwj t hi azol e- 4- carboxylic
ZoHBRAST 85y npheT - Tidatsbtie: hbehartayyiamidghiazole-4-

dé‘?é ic @2idehethiP ester; . .
) 2-((R) - 5d|oxo4phenyl i m dazolidin-1-yl)-4-

rret h ent anoyl am no] - thiazol e-4-car boxgl ic acid
bér(( 52 Srdiogoi4- glpewl(l(rgjazghdm 1-yl)-4-methyl-pentanoylamino]-

1-yl)-3- ht hal 2-yl -
tﬁp%%l%’éﬁc#b%@ﬁr%/é?ﬁ ﬁm%@cgr boiyl)l c gslod ma:t ﬁgl d

t
22[8(5;[3—%_)((8)—2),i5|sdliemgI#phqmyl-mm(dﬁ)oIidin&dl)e’SephanydIrmnpionMHmiao]—

I -1-yl),.20 |
tﬁ%ﬁéggﬁc%@&%'h? Qﬁ'glrrg-gq’yég?@gxyl ic acid nethyl ester;
2-[(S)-2-(2,5-d
2-[8p24(R )22 medibyd mbﬁ@wgumldaz@aammwm nethyl- poerrtamdjwbmmo]-

I 4- I
égtglf%n >c/:arzllmxyh'l acEII %y?este?ar boxylte acid methyl

2-[(S)-2-(4-furan-2-yl -2, 5-di oxo-i mdazolidin-I-yl)-3-
ZORSEYL((Q)@BL&IBX&@%H@]W -ifnftl 2eRdiR-= frypa8-Ragithaferagiyil

ester
pZOIPlPESy lapinaj- th@@ﬁ{%éf@ﬁquwlp-@ldimﬁﬂ@yd@stﬁﬁ dazolidin-1-y
| ) - 3-phenyl - propi onyl am no] -t hi azol e- 4- car boxylic

AR5y 28)188-(( 0 BURGIPRYHR PATHERIRAGAAAR26

propionylamino]-thiazole-4-carboxylic acid methyl ester;

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

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

2-[(5)-2-(4-naphthalen-2-yl-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-
propionylamino]-thiazole-4-carboxylic acid methyl ester;
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-12 2-{(S)-2-[4-(4-hydroxy-phenyl)-2,5-d
i oxo-imdazolid in-1-yl]-3-phenyl -

w@e@piozasyt am no} -t hi azol e- 4- carboxyl i c aci d nmep¢yEP2005/009926

ester;

2-{(S)-2-[4-(3-hydroxy- phenyl-)122, 5- di oxo-i nm dazol i di n-
1-yl]-3-phenyl - propionyl am no}-thi azol e-4-carboxylic
%@(St)l-m[at—(ﬂﬂ-yhycﬁekye -phényl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-

4- 4 trifl th henyl d
piBéﬁg’&g’ﬁ”l'Lé His ﬁg@qr Sxyla acid SRl byl phenyl) -1 m da
propi onyl am no} t hi azol e- 4-carboxylic acid nethyl

4-(3-hydroxy- hen )-2,5- doxo |m|dazolld|n 1-y11-3-phenyl-
ZR{ S)[ 2( [4y y orx(/))ghenI di oxo- |yn% dgzol Ydl n-1

propipnglagtsal t a@ﬁ@ﬁr@f owhof@}fdm@taylcﬁ%m carboxylic

acid nethyl este; . o .
%Zﬁ_éﬁ—%%zﬁ-gf%ﬁg%ﬁiﬁ@ﬂéﬁgwlp}fe%yﬁ-'iﬁil'id%l%?ﬂiHPﬁ‘—ﬂ?ﬁ-@-bﬁenyl-
propionylayiaaj-thidzaldrdazobexyliccarith oxgthiylestei;d net hyl

ester; 2-[(S)-2-(2 , 5-dioxo-4-(3-nethyl-phenyl)-im

LSO ehol b B o imidazaliin- Lyl Rhendh

;ﬂepﬁhylamlno}-thlazole-4 -carboxylic acid methyl este;
2-1(S)-2-(2,5-di oxo-4-(4-net hyl - phenyl) i m dazol i din-1

Sy AR ek RSN Y ATBRY i Rl 4 3 R ©
p?robibﬁyraauhé}} fkﬁaz&@m@mbxﬂm& ImethPr&ltexo-i m dazol i di

z,gent an%yl am no th| azol e-4-carboxylic aci

t hy|
K522 diqrayd-43-methy- R!}ﬁlM)ompﬁ%%@Md}né s henyi-
i0ﬂ2%mlﬂbnf@d|%!4azoPa All oxywic aC| d nmet hyl

est er;

21(B)8)(25-pipxpad-iemathyl-prany)imidazoligins ol)-firdethgh-i di n-
ngent%Mr%?/ng@ﬁ E%% %%T‘la% bé)-XX“ gC'goxymyl egt&rd nmet hyl

t
22?(5319}[42(4( (idopropghpBeryi)-2, Beidixoxmidadalidis il ytidribtyyl) - 4-

RS S0 2P PP CHS AR hal on- 2. y1- 2,

5- di oxo-i m dazolidin-1-yl)-
zogst)an[quﬁ%m@m}pﬁé]m)zgI5ed|6x@ammmolndm - Bgi]dli-pRtip

est er
@Jﬁ%@ww noHbigrelret-gataaxylin8AdIneiv fSteazol i di n- 1-y1)
- met hyl - pent anoyl ami no] - thi azol e-4-carboxylic acid

[ e@t% hd&ﬁ pﬁ%?@xi Qﬁgﬁtﬁ&&?ﬁbﬁ%ﬁcﬂﬁm&?@%ﬁe’c i3

{t en |ox0|mda20|d|nl
Payl qn%ﬂamtrtwthlap@lﬁtthnamoawr Qa}:ldtmeﬁwbeatear car boxylic
acid nethyl ester;

2-[(S)-2-(4-furan-2-y1-2,5-dioxo-imidazolidin-1-yl)-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;
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2-[(S)-2-(4-benzo[ 1, 3]d
i oxol -5-yl -2, 5-di oxo-i m dazolidin-I-yl)-4-methyl -

w@ewbarssyl ani nol -t hi azol e- 4-car boxylic acid nmeptmy/EP2005/009926

ester; 5
2-{(9)-2-[4-(3-iodo-phenyl) - 2,13-di oxo-im dazol i din-1
-yl ]-4-nmet hyl - pentanoyl am no}-thi azol e-4-carboxylic

2a{( S§L2F{Et(hyﬂlucﬂ8tpﬂ”fenyl) 2,5-dioxo- ImldaZOIldIn— -yl]-4-methyl-
ydr y phenyl 5- di ox0-1 m dazol i di n-

ani%%y'%nkﬁa}ﬁplﬁzo arwqyaﬁﬁﬁ@}mﬁmyé%teé 4- car boxyl i ¢

acid nethyl ester;

22r(s$ Q)(ﬂoémzd[@swemzsaylp@wbko FmRtaZofdlit- 1) SRRk n-
qﬁ@mrmvé@mm]ﬁ%ipzvbrﬂaz:arwh@ar:rdma?thyé eatsrd met hyl

ester;

zgg(‘rs?-gil%?(?!iép?gpg{%g%ﬁd%i&lnﬁﬂd%{%ﬁ’dTﬁ-tMlh-zBﬂSWI) -imda
peaitarsnytarhbn}+ibjpzole-dzratmglic aciloxgthy eatard net hyl
ester; 2-{(S)-2-[4-(2- met hoxy- phenyl ) - 2,

I - net.hvl -. ..
2 98- edneo) Bl i R i 4yt
pwta’foylérﬁmo}-thlazoleA -carboxylic acid methyl ester;
2-{(S)-2-[4-(2-chl oro-phenyl) -2, 5-di oxo- i m dazolidin-1

%&%&2%@%&9{(}2%&%%&99? glor;(%}m”%lgalaza ﬁ%llrge “ﬁyl]c rn?gt ¥| c
p%niér%ﬁn[rﬂa}(t&a&blé%%a%&@% bt pethyP%etdrm dazol i din-1

yI ] thy pent anoyl am no}-thi azol e- 4-carboxylic
22{ §z-é‘,)[2zﬁ-p@@sﬂ%@ﬂ@gﬁ@i{whﬂhgnsbdmﬁmllﬁhndwﬂm anetyl-

P R A TR

5- di oxo-im dazolidin-1 -yl]-4-nethyl -

 2pHB}-2rldyRamitepiianybra badiowo-boideobdinc sl Hemgyl-

PRy aminolniaralest-sagexylc G BRIN £ dazol i di n- 1
-yl )-4-net hyl - pentanoyl am no] -t hi azol e- 4-car boxylic
2a{({By-2Hdt @ythiest-phenydb2,5-dioxo- lmldazohdm 1-yll-4-methyl-

PPN T 56 P -SAU R Pk H DL PRI car boxyl 1 0

acid nethyl ester; WO 2006/ 029862 PCT/ EP2005/ 009926

, 2-{(3) 2- [4 (2-fluoro-phenyl)-2,5-dioxo- |m|dazolldm 1- Yl]—4—methyl—

5- di oxo-4-thiop -im dazol i din-1-yl)-3-p
Lmaygﬁmm%ﬁwaﬁierﬂyparhqm\% arid-methwi otefl i ¢ aci d

net hyl ester;

2%(54-Dla 2(3Lfﬂ1dré SIS B-IBIARHMRORIN Ly 4 Smelgico- | m d

azo
p@nmqyigm l]m]azolerzzarzeﬂ@wh@ acidongthyt eatsrd net hyl
est er

25H %L‘* et saBe Al Nyt O

azo
pentanoylamlno} -thiazole-4-carboxylic acid methyl ester;

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

2-{(S)-2-(2,5-dioxo-4-(4-methyl-phenyl)-imidazolidin-1-yl)-3-phenyi-
propionylamino]-thiazole-4-carboxylic acid methyl ester;
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phenyl prop ionyl am no}-thiazol e-4-carboxylic acid
nmet hyl ester;

WQ2¢06/829882 [ 4- (2, 3-di hydr o- benzo[ 1, 4] di oxi n- 5- yPQFEPHOHD09926

oxo-i m dazol i din-1-yl]-3-

phenyl - pr opi onyl am no} -t hi azelie~4- car boxylic acid

met hyl ester; 2-{(S)-2-[4-(2,

ZquQQIELdFmb@ﬂnobhléM A=istlidazdlidin-1-yl)-3-phenyl-propionylaminol-

t'ﬂf%%'ﬁé"ﬁ?iag;rﬂxﬁ ‘}?lalF'% é’l%eétegar Eg%: i cI gm d net hyl

ester;

22{(s§ §) 4%3%&&4%@%@&39@%@ BYdidx-irRidHzeK@nL Ty A2Zohény-

pmwpnﬂﬁmlmwﬁﬁerﬂmb@xﬁwm%mqthwl@sé@:r d net hyl
ester; 2-{(S)-2-[4-(2 , 3-d ifl uoro-phenyl)-2,
2 R IR bt g Bicrc imdagplin 115

pbenglproponylamino}-thiazole-4-carboxylic acid methyl ester;
2-{(S)y-2-[4-(2, 4-di fluoro-phenyl)-2,5-di oxo-im dazolid

2RSSR henzah s Bulsh P imisealin1v1-3-
pbehegkpropionylamino}-thiazole-4-carboxylic acid methyl ester;
2-{(S)-2-[4-(3-chl oro-4-net hoxy-phenyl ) -2, 5-di oxo-imd

i,di,n;1-yl1-3-ph - . - -
S5k Sedt 2 ibpe-RRaE e 5l b Sxgiexe aidagolidipryyl-3-phenyl
p?é&@hsflamm% thlazole 4-carboxylic acid methyl ester;
-di fl uor o- phenyl ) - 2, 5- di oxo-i mi dazolid *

ZpKSbﬁdﬁ;ABé}rﬁm%phy@b@néb&%Qmeydmlqiézce\@ilruhﬂr%ﬂhenyl-
pgéé ?@X'a? ?91} tp&azé)le aurgP lghaecﬁd metl}ylfsde O6xo-i m dazolid

i n-1-yl]-3-phenyl -
2p{(8b|‘2d|4y(2a3fd iflopra-phenyl)-&, 2 divxptmigdaaatidine 1 ¢/1jrkphenyl-

P53 Blaytegin thiszdledrepbondiasid MRS, 5- di oxo-i m d
azol i din-1-yl]-3-phenyl -
ae{r(Sp}Qe[Ay(Ime iﬂlubrd—bhemalbé;&d mxohongddodidae 1 -¢llFphghyl-

ter;, 25 . . ,
p5oRipay adiinol-thiazqlerdrearhoxdiciasid MARY\RSIE™ . 5. di oxo- i i d
azol i din-1-yl]-3-phenyl -

spqayBadhlter4- b tAdRy-DhéngRr By ko dmidaLbliaii-y]-3-phenyl-
Zg{gtgrmy(\»o2006%029862%%/%2005/?5(9926 -1I #-3-pheny

pzompyy lanyinejcthigrolssa asib Aty Bsteryi oxo- i ni dazol
idin-1-yl]-3-phenyl -

(P2 brd-BheAfl 2 AarRE MR ARAREH 115 Rhy-

pZOIPIQnWanb@WzT(blﬂalZOfﬁ-ér@(bDX}BlCﬁG@TTEthNI@‘Stﬁﬂ m dazol i di n-1
-yl )-3-(4-cyano- phenyl ) -

28@?2-??[215/({2?6111ﬁﬁ?nb‘r&-Bhéﬁ%-%jéafb%ﬁr‘??fé’éio?idﬁl‘?-ﬁQ:I]@bﬂééhyl-

p2epibfylathibd-ihéarodd-4 - ridoxplicl actd yrietlyl®sterpxo- i m dazol i d
in-1-yl)-3-(4-carbanoyl -

q?&g%lr[he(gfgfdro—%hae%&yl pﬁé‘r%y%Zf b iaxS ARG A yf]% -phenyl-
pRofiof)larin@}-thighomxg- é’arbéx;(l% doid frdthiedtdr; y1 - et hoxy) - ph

enyl]-imdazolidin-I-yl}
Zﬂggﬂé [4€(rggfﬁ+oro—>-/4| rarl\gtr?g% ;tJr?elnaﬁ)oé% d|o>(<:c§jl En*%l%\)éohgm 1-yljj 3-phenyl-

propionylamino}-thiazole-4-carboxylic acid methyl ester;
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2-((S)-2-{(R) -4-[4-(3-net hoxy- propoxy) - phenyl ] - 2,
5-di oxo-imdazolid in-I -yl}-3 1o

W@ b@apkospr opi onyl am no) -t hi azol e- 4- car boxyl i ¢ BCI/@P2005/009926
met hyl ester; 2-{(S)-2-[4-(1-nethyl-1
H benzoi m dazol - 5-yl ) - 2, 5- di axg-~i m dazol i di n-1-yl ] - 3-
phenyl - pr opi onyl am no} -t hi azol e- 4-carboxylic acid

Zf{?$ﬁ21[4£(51cmhethylammo henyl)-2 5 dIOXO lmldaZOIIdIn -1-yl}-3- pheny|-
benzo[ ﬁ) di oxol 5-di oxo-inmdazolid

PFQP[K(inyI?FT}HOj-tb@ZP}q ﬁq%fp@ﬁﬁlpr@qd methyl ester
phenyl ) - pr opi onyl am no] -t hi azol e- 4-carboxylic acid

g@t(hyﬁerﬁz%[ﬁej(dnéaéal -5- \51 72,5.dioxo-midazolidin- 1—yl%3 (4-cyano-phenyl)-

anyl - phenyl) 0XO- |
pmplqmy{amm]]th@ngdr carboxyllc acid methyl ester;
trifluoronethyl-phenyl)-propi onyl am no] -t hi azol e- 4-car

23R E SO R AL BN Srdioro igRg P P e rhrmen
phehyliHprogionylainird] (tﬂrazole 4-carboxylic acid methyl ester;
trifluoronethyl-phenyl)-propi onyl am no] -t hi azol e- 4- car

25@%%%?{2 2 8lpm) ﬁh# Eyr};piecg %16)2!2%?:9@) pf“er‘iyl] imidazolidin-1-yl}-3-

phény= m‘obro'hy%ﬁﬁw-tméitﬂém&émgﬁﬂ adl methyl ester;
t hi azol e-4-carboxylic acid net ester;

2&%)-57{(%)3%-141 émgt%pg%//%rf%oggygﬁ%[e})yﬁbdé 2 éxrg)—lmlsd/a%ohdm 1~y|} 3-
ph@ﬁﬂkpr@pbﬂn@a‘?ﬁiﬁ@j-ﬂﬂé&&@‘@EJ:FDBQW&Q&@‘rﬂeﬂ‘\?f &gyl ic acid

2-difl b d I I
2&&)&2[% aa"@ y{j‘lln' !mrlauo%@;iazglné?y[l) é?é]dli))c()c))( ?mldaz)(/)hc)jm 1—y|] 3—

pﬁgﬁﬂl ﬁrogfsc%ﬂglra?ﬁéé?mlg%lewb%%&?l‘ i¢aGa ROk L&epc! d

2-{(S)-2-[4-(3, 5-di et hoxy- phenyl) -2, 5-di oxo-i m dazol i
2@[(3)—2—(94ljen39idhié]dydxol -5-yl-2,5-dioxo-imidazolidin-1-yl)-3- (2-tr|ﬂuoromethyl-

PR} BB bS8l B st R

2- [(S) 2- (4-benzo[ 1, 3] di oxol - 5- yI 2, 5-di oxo-i m dazolid
2H(S)L2 Y4 Y 4-Inetiylsdifanyd-pHenyl)-2,5-dioxo-imidazolidin- 1-ylL3 (2-
trﬁé{ogtlp%g}/hy?n}lgggd) tppé&ég{dgmmo]- Paoz)c()el Itlcca Cc')x%/hrcr%cu%/ methyl ester;

2-[2-(4-benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-i m dazolidin-1
2= [y$»2ff4!(4%étﬁaué§mﬁ@%1r&rérﬁd) -2,5-dioxo-imidazolidin- 1-yl] 3 2-

I')- propi  am no hi azdl'e-4-car boxylic acid %/
trgg{oéqame yl-phenyl)- proplonylamlno]-thlazole -4-carboxylic aC|d met yl ester;

2-[(S)-2-(4-benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo- i mi dazol i d

2%[@%%%%,?5}%@{(/%4{3@&%%12 H-imid ol| in-1- %I? -3- e{menalr B )P Pn)élammo -

onylam no I az
trigralemecanpbxydit acigd methyl ester;
2-[(S)-2-[4-(2, 3-di hydro-benzo[ 1, 4] di oxi n-6-yl) -2, 5-di

2 Oh A AR A e 2 o il e -1

indtot-3ryappEsdpianydarthajthiayble-¢shesaxylio acid methyl ester;
2-[(S)-2-(4-benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-i m dazolid

28R S AT bt ldioxal BasA Pl ipeaiin-1-vi-S-
pR&h@Lpropionylamino}-thiazole-4-carboxylic acid methyl ester;

2-{(S)-2-[4-(3,5~-dimethoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester;
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2-{(S)-2-[4-(2-fl uoro-4-met hoxy- phenyl) -2,
5-di oxo-im dazolidin-1-yl]-4-nethyl-
w@ewbaessyl ani no} -t hi azol e- 4- carboxylic acid nmeptmy/EP2005/009926
ester; 2-{(S)-2-[4-(2, 3-difluoro-phenyl)-2,
5-di oxo-im dazolidin-1-yl]-4-methyl- 15
pent anoyl am no} -t hi azol e- 4- car boxylic acid nethyl

2963)%P-(4-benzo[1,3]dioxol-5-yl-2,5-dioxo- lmldazolldln 1—yl) -3-pyridin-3-yl-
T ) - 2- [ iz fl uoroy4 met hox henyl% - di oyxo |myd

pw{wnﬂaﬁumlgx lezalerdscatoxylie acihHetafeste

i no}-thiazol e-4-carboxylic acid nethyl ester

2@2{@ 5 Oxgp?)&f %&oﬂssm isl&d&rrﬁh%%ﬁ&ﬁ ﬂ?lt)l?soeté{tr&'igﬁd?és'ayranA-

azol |n
y!mrpp@pv@nyna]ﬁhmi}ole-ﬁr@zbowlw agid pwthyliestaci d net hyl

ester;
283 }%?oe%éo@e?@fgx% BIH1208 - ihiciaz icfth - B ARE -9 -

lrpndazobm-wll)ambpudnytdm1amptmazbledr-hmoxakylm aciddnathiyhgdter;
ester;

%}[E)ﬁ% %23"’ @@enzﬁw?‘ﬁa{ Sxin% W) 75 T TR NN A -ylfl3 (4-

rrfé‘tfiﬁh&l)ﬁo@amdhﬁihoirJNeﬂwlrﬁoﬂmﬁ?fabﬁmw]—trﬁaistﬂem-@bbﬂ/hc acid methyl
est er

e§1§)r 2-[2-(4-benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-i m dazolid
i n-1-yl)-4-methanesul fonyl 25

e LR IS R gz Rl ) BN &

prcvp@nylaymm](tbmhleowamch pcid methyl ester;
propi onyl am no] -t hi azol e- 4-car boxylic acid nethyl

2SR a3 LR B GPIRSIA5 R Begebr 1yt
pentahoylgmiBiof- ﬂalaitble{rleeaxbenylic) acid methyl ester;
propi onyl am no] -t hi azol e-4- carboxylic acid mnet hyl

2305 F 42 3eiyore-Bhenyir 3 SURsaT TR A Tt s o
peXearioyiataimel-titlaruld-Atarbdxyit acid methyl ester;
met hoxy phenyl ) - propi onyl am no] -t hi azol e- 4- car boxyl i c

2%?@ §)r[22(5(yfh'°g§f‘%§faﬁﬁ103w herwh-% 5>;1|o>20-gn idagelidint-k4amethyl-

péﬂtaleﬂérhu%d g8 ¥arboxylic acid methy! ester;
p enyl ) pr opi onyI anmi no] -t hi azol e- 4- carboxylic acid

net hy

2 e oA 21 Mk BacgoriashgypRaegyl) 25 diowpdisiazeliin-1-
r%lg) farﬁ R s big: 4 carb]ox lic acid methy este
enyll;I propil rﬂ 2’0? A{ car boxylic

aC|d nmet hyl ester;

(S)~2([8)(42)e(n¢oble&]zfqh>®.l-5}\d'iZOﬁﬂﬂlo)@—ymIdaz@djmdxw)-ﬁmwﬁw@lnit&d-
okt GielBled e Btia a6 mE M SSIST 1 ¢ aci

nmet hyl ester;

(8}2{[8)(4236(&0pE&]ddﬂbe-S}Wmﬁmlemwldaz:5I+ctimdxyj)-Bmy¢mepyi
PRI UAYSIRlerotond-c el ASIBEII ESIEG d et hy!

ester;

(Q) ﬁgzi(é l{e%z%tﬁB]@ini(o‘lleﬁIEZQ{dlo)&i—ﬁm@ét@l1cﬁnW LY-4-rhetaPé8ulfonyl-

azol i di n-1-yl ]-3-indan-
butyrylamlno]—thlazole -4-carboxylic acnd methyl ester;

2-[(S)-2-(4-benzo[1,3]dioxol-5-yI-2,5-dioxo-imidazolidin-1-yl)-3-(3-chloro-phenyl)-
propionylamino]-thiazole-4-carboxylic acid methyl ester;
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yl - pr opi onyl am no} -t hi azol e- 4-car boxylic acid nethyl
ester; 15

wWQ2406829882 [ 4- (2, 3-di hydr o- benzo[ 1, 4] di oxi n- 6- yPQFEPH0HD09926
oxo-i m dazolidin-1-yl]-3-(2-
f 1 uor o- phenyl) - pr opi onyl am neJit-hi azol e- 4- car boxylic
acid nethyl ester;

22K B)- S)(42@e{n4m{23]ﬁmbkdlsa;lyl€2 Beatiaaj-imidiadolidin-gh)y8-(p- @1!5rdiphenyl)-
0XQ- |mdaz&lld|n 1-

PEPRIRPHBRYNQHBIRACe A7 %PW’P%%]@MG&% e- 4- car boxyl i

c acid nethyl ester; 2-[(2-[4-(2,
23r(9) pyr(o; @GM@E&béh%[@;ﬂ]@mﬁW@)@Z& ,5-dioxo-imidazolidin-1-yl}-3-(2-

-dl oxo-i m dazolidin
m%thﬁzsycpbsnblmweﬂhl@wmﬂ iRzo)e-Aroaph @fic asich oleth iestar

e-4-carboxylic acid nethyl ester;

22%5 %{ﬁ%&?‘%’&ﬁ@@é@l d5536| ¥ 5%’ &ib- fr%da%oﬁjd A¥19-30@078k oxy-

ph&nyjb}zmlpnmmmnd]—]ch|pzoip+4ananb@whmaeld methyl estér,car boxyl
ic acid nethyl ester, isoner :

R X T s

methbxp-phpnhpiprapionplhrinojabizetedd azirborgiciatid fiethyreister
ester, isomer 2; WD 2006/ 029862 PCT/EP2005/009926

2t8) é)g%(t?e)rﬁzgg%]q‘uwﬁ ﬁyl{} gfogogog.“n%f’ Fofdin 2583 Grhetioky-

PRERTH B hxolBLRBARRK Rk EaImEhyPEgles: 4- car bo
xyI [ c aC| d met hyl' ester, isoner ;

é i 3 di hydro benzo[ 1, )é
2ol )‘?rﬁ%@'lﬂq biiliaxghyyi, @4110)53 1m1dazohd1n—1—yl)— -o-tolyl-

p‘i‘d’;ﬁ%{m&hﬁm]ﬂm.%mm' LarBbQ g m%m]estté}‘ azol e- 4- car bo

acl d net ester,
2-{(S)-2-[ 4- 3f|uoro4rrethoxy phenyl ) -
25{2d[4ebee3-dif wshie-dienap il 4ldidxjn-8 ytl)hzézdjpxqqmldazohdln 1-yl]-3-indan-1-

RS Ia AT SRl St BRI ESRE, T ™Y
5-di oxo-im dazoiidin-1-yl)-3-thiazol-4-yl- io
as[r(S}anny(IZ;:&?dmw]jrd beazadH eﬂmoxmm&yz bdiaa-tnidekzdlidin-1-yl]-3-(2-

f'éoicte?egylt E{Q%O%Y'aﬁ*mf;} thiagele b rarhpulic Reid. mefhy estes. i
oxo-i m dazolidin-1-yi]-3-

e p2q4-(2; 341rhpdﬁtpb@ﬁzé[mm]m@kmtallyg@s%&c&mbaxuﬂdlm-yl] 3-(3,4-
acid nethyl este

dime ﬂpmyt)yrpp@@w@mnﬁbwﬂ%ahﬁmppwl@ anidimstbyliaster;
azolidin-1-yl]-3-furan-2-yl-

Zg[g%ﬁ—?@,%cﬁW@@béﬁ&cﬂ?,@hcﬁoﬁn@{/l?@@/—ﬁ idkoafida2BHdhh -yi]-3-(3-

npethpgycazboaylmeihofyipnoriwpidyammod-thinaxle-4-aadraxyiid acid
héthgr ddidr 3- (3-methyl - 3k

2-{(S)-3-benzooxazol-5-yl-2-[4-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-
imidazolidin-1-yl}-propionylamino}-thiazole-4-carboxylic acid methyl ester, isomer
1

2-{(S)-3-benzooxazol-5-yl-2-[4-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-
imidazolidin-1-yl]-propionylamino}-thiazole-4-carboxylic acid methyl ester, isomer
2;
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I m dazol - 4-yl ) - propi onyl am no] -t hi azol e- 4-car boxylic
acid nethyl ester;

WQ2¢06/829882 [ 4- (2, 3-di hydr o- benzo[ 1, 4] di oxi n- 6- yPQFEPH0HD09926

oxo-i m dazol i din-1-yl]-3-
pyri di n-3-yl - propi onyl am no} ~-tigi-azol e- 4- car boxyl i c
acid nethyl ester;

22($)- 5)[422[3@&)1;/&0( Befwié{@ rzx}dnéxmetslww 5atiexoHmidazblidlhoxgi-3-(4-

1din

Aty ERnarnssy R B e tiazglercatonyipasigimetnyl ester,

ﬁﬁ?%{s 2-[(S)-4- (3 f 1 uor o- 4- met hoxy- phenyl ) - 2, 5- di oxo-
i mdazolid in-1-yl]-3-phenyl

2ph(6b26ﬁ3(2&1¢llhwnq-heam[n 1 tcioniar G2, beslieo-imidegbidin-1-y1}-3-(4-
B P AR 4G R 25 A BA R RSB ester,

iggmeey2;- pr opi onyl am no} -t hi azol e-4-carboxylic acid
met hyl ester; 25

%{(ég?%@%?%fmréibﬁgt}ﬁ%}bl'?(lr(lj)jl)%,%l-digig-liﬁlzdaSZbﬁciji%)-({)-_yi]-rg-tqw?azzol-df—
ygfr@ﬂbﬁvwhﬂﬁb}ﬂﬂﬁaidnéaz@ér@oﬁyn:caé&@wét'hyl @gtbdl net hyl

2-{(9) [(RZ -di f| uor o- phedy -di oxo-i m daz
ZOI](éh,?T{é}j). 133}5#!@;%}15_ -yl-2,5-dioxo-imi azohdm 1—yl) -3-thiazol-4-yl-

g a@%*za R 0

é (R -4 3f|uoro4methox3/ phenl)
25{(8)- 87{6 (Qrﬁ d@ydrq -denza1\Algliozin-8-yl)-2,5- dIOXO ImldaZOIIdIn 1-yl]-3-

R BPaTT AR Wl gl Erpyiehan

3] di oxol -5-yl -2, 5-di oxo-i m dazol i di n-1-yl)-3-cycl oprop

2/4(S)-B+ 4 (B uprasdi-melh dxty- plzaryd)-2, Sediokoipidazoiding! -git3hfpran-2-y -
ter;, 5. . . . )

5oy laBinqldiazolsAT RS A MANSSE  di oxo- i m daz

ol idin-1-yl)-3-cycl opentyl -

20[(SPR g enro[BdidkAF0YIe2, 4-digkd mridhizolidiai 1dyINsSt (Bynethyl-3H-

ir%tsdie%icfyml)ow@mqnqursmoi»ﬂpie:slezﬂ-e@cbﬂxw%q acid-methwbstepnen
yl)-2, 5-d ioxo-imidazolid in-
21{(s}1h [@r(gp BWH%EI?@H}%[H M]aj%szlnes A1\ CRBRA8¥-rRidREbRdin-1-yI]-3-

psrldnnowl-nmuw@rww@m@ twazmﬁ -freasheyiie agid mptted eatany | -

i 0 propionyl am no] -thiazol e-4-carboxylic acid nethyl
AESELIREARgho LR A AN AR hkraZoRif-1-y}-phenyt-

ppmmpnydamlm}}mca}zoimﬂfambexyhcmdbmqihylcesdm d net hyl
ester;

2 s R AR SR 08 B Wit S-phenyt-

pmmomam:m}lthiz}zolémacwbexwmwdbmethylmsa@i- d net hyl
ester;

Zp{ﬁ%h%[(@%i?’&m@#ﬁﬁi@w&hggﬁmﬁn R BSSAgi AVIS-

pRehYproBRir§Tamino}-thiazole-4-carboxylic acid methyl ester;

2-{(S)-2-[(R)-4-benzo[1,3]dioxol-5-yI-2,5-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-yl]-3-phenyi-
propionylamino}-thiazole-4-carboxylic acid methyl 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-

W@ b@apkospr opi onyl am no} -t hi azol e- 4- car boxyl i ¢ BCI/@P2005/009926
nmet hyl ester;
2-{(S)-2-[ (R -4-(2, 3-di hydro-henzo[ 1, 4] di oxi n-6-yl)-2,
5-di oxo-imdazolidin-1-yl]-3 20

2({{SF-RY (R )o4-11B-lop Fo-4 pmethioxpyd rasmiy 1 4, 5tdibac rhielage licin bioyl{-3k(2-

mathax Y@HE“SHYPTQP&?W‘%‘HQ%}TW'B(ZSF -4k @SIBMEHhY) Gt
enzo[ 1, 4] di oxi n-6-yl ) -
2%9%@((@%&%@ 3]dibx)z§| b- 3@120%%366 AT AL aAnBtaydtdgropyl-

rboxyl i c_aci est er;
pmql@@laqur[qﬂwazokezx gaghawylie ecisemedvl esfedi oxi n- 6- i ) - 2,
5-di oxo-imdazolidin-1-yl]-3-

zggsa)gltgeirzg%%%ﬁﬁgﬂggsgg[o&%%%—'fﬁ%%&o‘-ihﬂﬂé‘Z&ioﬁi-‘*:ﬁ)@éQR/&Gdentyl-

prodi¢)laminq]fhiazoleddwatimeylic pickhyicthyt eStati oxo- i mi dazol i
di n-1-yl ] - 3- phenyl -

2 PO Pl LA e e B Sy o Bk imidazoliin-
1%ﬂ]HBm(U%Wmm"’?"fiﬁlbzﬂlﬁw-ﬁéﬁ%@hc{: 6B rhethid aetenoxy- phenyl

2, d|0x0|m|dazoI|d|n
zﬁg%@sféomawtnfﬁpﬁe 2Pl SR Bt
p?odué@la&mﬁd]ﬁhraéo&%aﬁbdmﬁ&%ctzﬁméﬂmeéieq‘l oxi n-6-yl) -2,

- di oxo- |mdazoI|d|n 1-yI']

(3 f L ugr.o- phenyl ) - pr opi onyl am noj - t.hi azol e- 4- car boxyl| i
2d(§b2d(wﬁ§,1mg;gpéy-phgnyl) ,5-dioxo-imidazolidin-1-yl}-3-thiazol-2-yl-

p?or{iné?;gléﬁhﬁ'thla%ereOzLR%?(ga{@zc(a@d RidtiyRestsr{ 2. 3- di hydro-b

OoXI n-6

di oxo-i m dazol i di n-1-yl]-propionyl anm no}-thiazol e-4-ca
2r{ho)xH(R)-4c2-dlupra-ymethoxgrphenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-

R i iR e ens 1-2:5-01 o

phenyl - pr opi onyl am no) -t hi azol e- 4- carboxylic acid
2reB (2 Esdiexo-(R)-4-phenyl-imidazolidin-1-yl)-3-phenyl-propionylamino}-

R A e A

t hi ophen-2-yl - propi onyl am no}-t hi azol e- 4- car boxylic

23{@$)121[mﬁ34/-|(2 esdhﬁydro -benzo[1 4]d|ox1n 6-yl% -2,5-dioxo-imidazolidin-1-yl]-3-
§ - 4- (4- met hoxy rl% 5- di ox0-i m dazol |
pafe llprgp]onfgl ing g]lazp@ﬁ—ca oxy aC|d methyl ester;
propi onyl am no} -t hi azol e-4- carboxylic acid met hyl

ZQ{%SFQ* (F\Q 62 3- d|h¥dro benzo[1 4]dloxm 6 yI 2 5- dIOXO imidazolidin-1-yl]-3-
nmet ho di oxo-i m dazol i

(%ﬂno[p—phqemd)—pmp@gzrmlaqu;q}-t |azo|e carboxyllc acid methyl ester;
propi onyl am no} -t hi azol e-4- carboxylic acid met hyl

2 P IRty s Rt LA b ARy v 2
dpxdrimidazatidita olljHatopiahyidring}-thiazole-4-carboxylic acid methyl ester;
t hi azol - 4- yI pr opi onyl am no} -t hi azol e- 4- carboxylic
2T i drobemasy WA RS 2 dluer iRty 113

(211‘!dbmcpheml)iﬁﬂxpilcbnylmiho}]ltmlaacle—4 carboxylic acid methyl ester;
t hi ophen- 3-yl - propi onyl am no}-t hi azol e- 4- car boxylic

235 2 Y kyieibiony-shanvy d Slien gridamidin A opepve,
proibINEMinBIARERbIdl Ratb dhylicBcid methyl ester;
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20 pyrazol - 1-yl - propi onyl am no} -t hi azol e- 4- carboxylic
acid nethyl ester;

wQ 24069822 [ (R) - 4- (4- nmet hoxy- phenyl ) - 2, 5- di 0oxo- POT/ER205/009926
di n- 1-yl ] - 3-phenyl -
propi onyl am no} -t hi azol e- 4- cabexyl i c aci d mnet hyl
ester;

2%{3{((28)ne2rlac§)(ysp>hanm4(|8)é K&%%E}@h@xﬁpﬁewmﬁﬁ—dlmb(dﬁimiﬂazolidin-
in-1 - - 3- yl -

bl o SBrmanys B ARt gstr,
2-((S)-2-{(R -4-[ 4- (2- net hoxy- ethoxy) phenyl ] -2, 5-di ox

20(SPRderpli(diNdibyditad-bénzo]1,4]dioxin-6-yl)-2,5-dioxo- lmldazohdln -1-yl]-3-
géenyl gropl onyl ami no) - t hi azol e- 4- car boxyl ic a(%
($riurle-rBsny)-pragippYarinaidbgzolectcamenbic esbpethyl spter;

2-[2-[ (R) - 4- ( 4- met hoxy- phenyl ) - 2, 5- di oxo- i m dazol i d
Ik 20
2 B AISHRAIN b2 i eref o 01 25

I C aci
de@tcenmdazohdm 1-yi]- proplonylamlno}—thlazole -4- carboxyhc aCId methyl ester;

2-1(S)-2-[(R) -4-(4- nmet hoxy- phenyl) -2, 5- d| oxo-i m dazol i

SPGB e oyl 0 o

pbengkprapionylamino)-thiazole-4-carboxylic acid methyl ester;
2-{(S)-3-(4-am no phenyl )-2-[(R) - 4-(4- nmet hoxy- phenyl ) -

2 e T4 SO PATAL A b w3 Pro s g V-
tIﬁ:@Fﬁén -2-yl-propionylamino}-thiazole-4-carboxylic acid methyl ester;
2-{(S)-3-(4-dinethyl am no- phenyl)-2-[(R)-4-(4- methoxy

PRERS R4 methoninpesy b, b aiptrsimidazalidind-vl-34hisarb -yl

erp@ﬁYﬂmﬁﬁb}lmlaﬁﬁé Blsarboxylic acid methyl ester;
{4-[ 4-'(2- et hoxy- et hoxy) - phenyl | -

di oxo-i m dazolidin-1-y

%Shax[ane(ﬂymptMml"@rwl)i%wqu-rm@@ép@m 1c&4]‘§d§i5ﬂ29b2 -yl-
raS% BafEiib-Bftiie-trcaoouyls qadmefhvlester o ohenyi -

2, 5-di oxo-i m dazol i di n-1-

21(5)rGR) 62 Betclio-benzald| feliaxived by i coxaiicgoligin-1-y1}3-
535 8L4-viproniapYAT g e CRrhric 2SLMEtivl 88Tt hox

y) - phenyl ] - 2, 5- di oxo-
2-{(Byaz[0R)-di-(@; 3-dihyHrpbenzaln yi]divkined-y1)F2, Sztibo-#nicae blidig 1-yi]-3-

thiophe- VL eplaRy NG iRgRIsHsrRIoPYYlE oidirasiby] 5tk ol

i di n-1-yl]-3-phenyl -

m{(spzwoabamz@hwm@@@h@oﬁ -Al@ioRmxEyi)C2, 8cdidxdrihidakzolidin-1-yl]-3-
pxrzazgoir,ﬂ -yl-prorjanylarainp}-thiazole-4deaip@xuhicagid spikyh esgeny | |

-2, 5-di oxo-imdazolidin-1-

23‘@&%@2'&“ 4 d?](e%xa}fbﬂeﬁ‘m)@ls -dibk ARl 8GRI RPF 8o Henyl-

pzoplpsylamlhd}(mam#eo@rbexyi@taw nibyyester, 5- di oxo-inmid
azol i din-1-yl]-3-phenyl 20

R, e Ry B S 2 SO i A TR ey
poepioaylaminopHiatolelidredrbyxylicirqid emsthyl ester;
propi onyl am no} -t hi azol e-4- carboxylic acid met hyl

L REF2L(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-
phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester,
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2-{(S)-2-[4-(3-ethyl -4-net hoxy-phenyl) -2, 5-di oxo-i m da
zolidin-1-yl]-3-phenyl -
w@e@piozasyt am no} -t hi azol e- 4- carboxyl i c aci d nmep¢yEP2005/009926
ester; 25
2-{(S)-2-[(R) - 4- (4- met hoxy- phenyl ) -2, 5-di oxo-i ni dazol i
di n-1-yl ] - 3- phenyl -
202dpRpaydamietiagayt |25 4tiexas-raidalzblidiact-gil]-3-(3-nitro-phenyl)-
[?[ﬁo);l};( thyl xgnéhdegwm 2006/ 029862 P /?E|I]320(05/ 60 92e6ny)
prepiony m|no] iazole-4-carboxylic acid methyl este
(S)-N-(4-acetyl-thiazol-2-yl)-2-(2,5-di oxo-4-phenyl -
2L {gy-oli{r-n- - -
NSY—Q [{ 54 rﬁéﬂ'no?(\olfﬁ?%ﬂxgazy@ﬁ%og@g}a?glfd&n -1 yq -3-(4- nltho rﬁ)henyl)
w@pipnwpnﬁm}t@ma@&q 4tQﬁrg<2>Od“éaC1d awthyheales aci d ami de
and 5
2 ) ;
23{(@2)?0%2%@5" aﬂ]ﬁé’%)o%ﬂ Fg K‘AY Iméiﬂbﬁk?éﬂlehﬁl Lﬁ'% g}’c%()o I?ﬁl@gftﬂldln 1
yﬂ%p’repkmymmmde}~tl'[|@tlﬁé]4libabonymmmdsmeﬂhal ewldr;i n the
present invention nay be prepared using either solid

USER BT e PR R LR Aol oo e

iilazadligihat 9l propibagiamind}-thiezold-aLcard og@rnatid dseth@redter;

outlined in reaction schenes 1 and 2. The net hods

AR et rbop ol 2 Lo Sagold ey-3-2

rh&fbipHEny PtSpibrplatfiRs)thiazohea RiABERIIC ANE RN A&

he products obtai ned or obtainable by t he net hods as

detai | ed bel ow. 15 [0038] Several of the steps in
Zi(m-RelSrayaso-phrnydodpdtinté4-prethesy-phesuin, o- drwenmlcéﬁiohdm 1-

Tl S e

successSion and in the
desi red sequence to another am no acid or residue

2+((8)-8e;cyanobghenyhr- 244 diR)et-(rorathoxpefhdye-pheagivd fi-gioxo-

iR Rl B R oAVl Py Pl ARHBRER ISR e o) ester,

provi de the desired conpound. Synthesis of the
Ze{Qﬁan[ne@R)}(zL-bhmwnpﬂmyt)) 2|Sdioxbiiotidazslidire 104l-3-phdnplut

uent i a i Nco ratin esired amno acid
plr%%' ﬁ@@'a% hﬁzo&e r %B?WIG%{;W&WQE’%%;DU de chain
according to the general principles of solid phase

ZDgSilQCﬁRI Wgﬂf(gff{) Q'ﬁdlh?dro&yvpréf)ow_r%@gﬂla Safioxd-#hidazolidin-1-

25 214 Barany et a tides
yﬁr?appgmé prepianylamiaokiiazy! @140@@rbowluc aczd methykester
and Mei enhofer, J., Eds. Academ c Press 1-284 (1980);

25{{9')-?;[4514»methoxy~3-methyl-phenyl)—2,5—dioxo-imidazolidin—1 -yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester;

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

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

2-{(S)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxc-imidazolidin-1-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methoxy-methyl-amide;
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Combi natori al Index, Academ c Press (1998)]. [0039]

Common to chem cal syntheses of peptides is the
w@ewbezebnn of reactive 30 side chain groups PET/ERM05/009926

various amno acid noieties with suitable protecting

groups, which will prevent a-chem cal reaction from

occurring at that site until the WO 2006/ 029862
(PEN-ER2EANHOEEORE-yI}-232 F-dlorot4-phegyldmidazolidint: 1y#t Bbitenyl-

renoved. Usual ly al so common is the protection of the
PEPRIREAXMIHE 0 group of an amino acid or fragment while

that entity reacts at the carboxyl group, followed by
2tis)-28b S dioxe-4-ghavalimiiaidigined -§i)as-pREAP- pl’@ERﬁ"@ﬁmmg]-thlazole—

group and allow a subsequent reaction to take place
4t<PﬁfP°§Y'lCeaCK$aWd$ @ndpecific protecting groups are

mentioned below in regard to the solid phase

[ e L t e ;

ZS[XQ Qgg ,?%'thfg‘?%'g iR tgéﬂo‘ﬂd*?l 21! lygt g)thlleegl %f?g?g\ﬂﬂnﬂe] thiazole-
4ecarbexylicacid Uynerthetamlde the respect ive amino acid in

sol uti on phase synthesis. 10 [0040] For exanple, al pha

am no groups may be protected by a suitable

protecting group selected fromaronmati c urethane-type

protecting groups, such as benzyl oxycarbonyl (Z) and
[BME]HM@WWMammﬁmbmmessthvemlm may be prepared using

ShpLabeeyl oxcar bonvly b 1 LLQBRREXLQHSALRNY n conditons.
T@mt?héﬂ@dwemﬁl@ze@mxthé%rom@@h'ase synthe3|s of the claimed compounds
9-fl uorenyl net hoxycar bon¥l (Frnoc) and

15
afie ONbiReH dh Fsadiepcsaheonss 1 enez.; The |npﬁﬂht>ii% employed for the
SBTLﬁfoh%ﬂt%yfays&ﬂE e HE SFfHerk%aﬂ‘)ﬁéWESmpoéHHQ af® outlined in schemes 3 to

tert ony
8dnch:e|cveomslormt:lmdgylaartm prdsent irseptiop axg tlee prodyicis alpidined or

A5 bR Hroge b SR BRR Yy of cetf on. Guani ai no

groups may be protected by a suitable protecting
group selected fromnitro, p-toluenesul fonyl (Tos), Z,

I &ﬁgﬁ{% ”%@X' CE@%H?@%Q{,%&.S&;&E% compaungs g the present
||We‘?'ﬁ|8hrlﬁ\ﬂ)l@@fhé‘é&ﬁﬁédﬂ%n(o‘f‘ra%mo [RRPAdnisRIMP Rl mepks, dheSat a

i nvention may prepared using solid phase syntheS|s
tims incsoegssing emdu indhpdesirad seguereato arethetsming seidmsdesidue

tlge%(rtea{g 'dr! bg/'ﬂehg)rc%gaﬁe%( \v/\)gi# nlﬂ/ %%55[ dd ﬁ%&ﬁwgﬂﬁe\ﬁltl‘ff‘ﬂ%’ §&sired amino

ugh
aceLsequpnee dradingt dymthdwizet cOmmﬁtldnhHry enedhers condensed to -

PO e oo R RBOE oA S E AR i deipyesent
iRINbh AN \eaHiBH UL Y sequentially incorporating the desired amino acid
residues one at a time into a growing peptide chain according to the general
principles of solid phase methods [Merrifield, R. B., J. Am. Chem. Soc. 1963, 85,
2149-2154; Barany et al., The Peptides, Analysis, Synthesis and Biology, Vol. 2,
Gross, E. and Meienhofer, J., Eds. Academic Press 1-284 (1980); Bunin, B.,
Combinatorial Index, Academic Press (1998)].

[0039] Common to chemical syntheses of peptides is the protection of reactive
side chain groups of the various amino acid moieties with suitable protecting

groups, which will prevent a chemical reaction from occurring at that site until the
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amno acid to a suitable resin. Such a starting

materi al can be prepared by attaching a N-protected
w@eino2eme6t d by an ester |inkage to a p-benzyl oRGDEP2Y$/009926

30 al cohol (Wang) resin, or by an am de bond between

an Fnoc-Li nker, such as p- -23-

[(RS)-a-[1-(9Hfl uoren-9-yl)-met hoxyf or mam do] - 2, 4- di

phEEBIN Y laxulﬂmawywwé@t Usualy dlsb%dmkmbhngmé phﬁectlon of
ta benzhydryl am ne HA) resin. Preparation

tiyarorp of Qhrarhine| 2cid A EHOMeTE e that %tﬁg reacts at

SR oI AL T

pasfsctig gpnnn: anth alimw mgsutss,equba’srmﬂoh is take pecerat dnatalte

tit t the G-t t .
VISR bt Bt dibubian s red a1l inheaskB thy soli
phEEE QyAtcdis Petdd, taiHiidie noksd it @akhemiab a%tdfbé(rﬁ?de
anhydride which in turn coupl'es with the hil_héoxyneth

PEotestad Py ApY BFPtariesgrar P entiRialvaisqding e Eeshegtive amino
AARER gdputjd}{gp,ggex tﬁgggdrl des in which the car bonyl

group originatin romthe Cterninal amino acidis
preferentially activated to nucleophilic attack by the
hydr oxynet hyl residues in the Wang resin, through

IG0AGNE S BXBEHS MG BuME i 1RY Fepiolte T BT pifteble
proteeting gy selesteddran ardimalie nythaoettype photeciimegroups, such
ey vy BaRotyl X imrrs st ed Penzyyvcarbony such as p-
c%xcﬁogéﬁivi&fy%ﬂfwlp ﬁﬁ!rldbre'nﬂ?lox{t@élﬁ%hylsbhﬁ@mﬁb@nbylox%&bonyl

amno acids or mmetics are then couple ont

pringenssepreppryrarhendnBdlusrendmedryerramy! fﬁ@o%@mﬂjp'

Aot ey s RN ERS BT Broups,
saoh @si tengut%iexycmbonylﬁ(Bob)a dmeplmpyhndttMK¥eafbon¢Ier

vacuum Loadi onto the re
bRy alS RO Ay hePisRelhEads Tlaf Rthe most

prsRRldeeF @rbhararﬁmoaabﬁbc@:bnp@marﬂaun@tgrbup@mawbé prdétBeted by a
resin ort%%{l determ nati on of Fnpc

sypaklegyetasiiog esewp gslestesl from nilial pﬁplgene%fqrtyd)@qsﬁhé
p&%%}rﬁé’%@f&r&ﬁ%é@& (%rﬂf ﬁi"rgﬁ) ‘Hb%n%ntglmgféérﬁbtﬁﬂétaﬂd%. Pmc is

sequen 'I'n each
tiherrmshpmferrédﬁor@ngumaet(Ar@ group is rem)ved under
basic conditions fromthe resin bound amno acid. A
secondary am ne base such as piperidine, piperazine
or norpholine, preferably piperidine (20-40%
[0041]Compounds of this invention may be prepared using solid phase 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
amino acid to a suitable resin. Such a starting material can be prepared by
attaching a N-protected amino acid by an ester linkage to a p-benzyloxybenzyl
alcohol (Wang) resin, or by an amide bond between an Fmoc-Linker, such as p-
[(R,S)-o-[1-(9H-fluoren-g-yl)-methoxyformamido]-2,4-dimethyloxybenzyl]-
phenoxyacetic acid (Rink linker) to a benzhydrylamine (BHA) resin. Preparation
of the hydroxymethyl resin is well known in the art. \Wang resin supports are
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25 v/v) in an inert solvent, for exanple,

N, N-di net hyl formam de is particularly useful for this
W@ oposs62 Fol | ow ng the renoval of the al pha aP@€TBP2005/009926

protecting group, the subsequent protected am no

acids are coupled stepw se i n2dhe desired order to

obtain an N-Fnoc protected peptide-resin. The

camri&eméliyg%]waﬂag[ler%m gem*aﬂy) Usﬁd o 1}?1@ dfsirbhlqoe_p(}ﬁid@meing
acids.in the soljd phase synthesis of t eptides_are
SIS iErd i Pt 96 SsUed eRAp P thes iPEug: oTo Torm the
SEAHIRG Ir&€in RAGENERiINbAUCI® Y PrdeNVIRsREtePARINO acid is activated by

[ (benzotriazol -1-yl)oxy]tris(dimethylam no)
trpmfsymed@mmﬁa m@;@? an lgﬁon_j,rpjﬁlamtt(rg_(gnyples with the hydr_oxymethyl
AIIRSRY BiBlerbal) Splgs) ReUh ik o RiRHARD
abhydiiteeimzwhichahelcaronyl groud dlidihafihg from the C-terminal amino

e L e LSt QRSB HET o oSS
r%i%@% (PP WainBadsinTiBugReither @kgﬁ@h@?&brktéﬁﬁ Eadd. For

O her activating agents as described by Barany _
exampl@ranArpeliate] comepqunstsi ures inbe formatipn ofvibednbred @nhydrides

: éﬁﬁ,pﬁedgt S56 - h iyl d zed.
a?%glmco P |ngsCRgre Cg?\}é%hgﬁ??%n@?%w%%f%%éﬁ
tiictdortobeokzegnthlorides; ipreferat IN235-diamdrbpéhnoyrehiatideor

N- et hyl pyrrol i di none, preferably

N- et hyl pyrrolidinone, optionally in the presence of
a substance that mnimzes racem zati on and i ncreases

[o04£2] Atz eqlichpahe @mindaRRE srunmetivzsdrenhes cauplet dhtd the
roxybenzotri azol e (HOBT), . . . .
V&?ag FRHY s Bthefupes protestes-ferm of e aRHRe agis efamimetic, with 2 -

T oS ] o 2 RS bSIR feshlRt, Adoach
cioupEi/@mdbe reglBTnay be vesfsdedeand e yhddevanustnac bpading of the

o : ) ol t g
S 8l SUEHL 185 YBh7 b Tcbig b Pk 08 aflisis B
ahh%tﬁcjbﬁﬁﬁg&te‘cﬁd@ﬂihﬁﬁaﬁﬁ dﬂé%aptids sﬂg bougd to tfp]e reslin gr by

I et or mam de 3 X seconds met 0 X,

JRPTUEER S BTGCAP GRS SRENOSSORICIBELES g UY analysis.
coupling overnight 20 6 N, N-di net hyl formam de 3 x 30
seconds 7 nethanol 3 x 30 seconds

[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/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-yl)oxy]tris(dimethylamino) phosphonium
hexafluorophosphate (BOP), [(benzotriazol-1-yl)oxy]tris(pyrrolidino)-
phosphonium hexafluorophosphate (PyBOP), O-(1H-benzotriazole-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluorophosphate (HBTU), and
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8 di chl oronmet hane 3 x 30 seconds [0045] Sol vents for
al | washi ngs and couplings may be neasured to vol unes

wW@2006/02B61 or exanple, 10 - 20 nm /g resins. CoupCT/RB2005/009926

reacti ons throughout the synthesis nmay be nonitored
by assays, such as the Kai ser-2i-nhydrin test, to
determ ne extent of conpletion [Kaiser et at. Anal.
disoplopyicatifodlimidd ,(DIOR 1pr&Rlab YWE BIO0 GindA9RE 2 Other activating

Gt PoCTReR DL BAATHARS MRITRSBdThe R OB R, It he
M&&hRefek & Mbaagﬂns@bréééogg?%w1w1 Bay heaNigeediSTRE

Steps 1-4 of Method A and the deprotected amne is
cogptingsiarg eanvysiityrarged gupinosy dest sefuentisuah ast\oN-

2 o 0 | | . e
A B Mol R IR R eh prishatal o i@ rroicinone,
dptiopaibsipethe)predérece epa substanse taatrmisiimings ratemization einid
.sol vent, for exanple dichioromethape, in the presence
gregsey B}eowt%ef don. AfRend é“%@s?HBﬁ?”&ﬁsé\f eilhe resin

R beh2st a8l HOBE & £4ihyelY 13- Bd oQL 406 %3AD 3-benzotriazine
whereéin the | socyanaté noi ety condenses with {He

(HQOB gk -bydroxy- mazafeswotriaroleatii@A Tgr angh N-bydrexysugcinimide
[ 17 (ol [ The conpounds

(ﬁaisgéqéﬁ@gabe r ('J'?nétgﬁceé’rrikgﬁgli%y['%%éébbl | ow ng

procedure, conditions which also renove ot her

protecting groups if they are present. The

i-ge- ' h i I ' : f
B4 &2ket S nieH Foupin ofiis RSO ofishar Ay
in the presence of a cation scavanger, for 15 exanple

et hanedi thiol, dinmethylsulfide, anisole or
ri ethyl sil ane, at room tenperature for 60 m nutes

z fHeile sl ay—be f1MS%red free fromthe
resin, concentrated to dryness, and the product then
used 28k piferiding P RERGARBthyIfbFrABR @S Mt | 0BE mirltek 0048]
By application of the typi'cal solid phase reaction
21r[)rocedure,s descri bed above conpounds of g(eneral

or miY.&-dimethifereainidsar ed as outlined i$*stthepronds,
wherein R3 and R4 are as previously described, R5 is
4 owerpaihkayy and PGL, P& and PG3 are agixmy seconds
protecting groups which nmay or may not be equi val ent,
that are renovabl e under conditions conpatible with

4 he dielderionwethane. 25 3 x 30 seconds
5 coupling overnight

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

[0045] Solvents for all washings and couplings may be measured to volumes of,
for eiample, 10 - 20 ml/g resins. Coupling reactions throughout the synthesis
may be monitored by assays, such as the Kaiser ninhydrin test, to determine
extent of completion [Kaiser et at. Anal. Biochem. 1970, 34, 595-598].
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OO r Nd) OOOtoi J CDQ WYuUOQ { ~- ---1C

2 NOUw O0O2r cZu Ew-(alL) O~ o0~vVv ZZ
'[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
trichloromethyi chioroformate (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 ring.

[0047] 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 dichloromethane, optionally in the presence of a cation scavanger, for
example ethanedithiol, dimethylsulfide, anisole or triethyisilane, at room
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 alkoxy and PGy,
PG, and PG3 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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pyridine to give the resin bound amno acid of
structure 4. The reaction is 5 conveniently carried

wo@ioeiozesen i nert sol vent for exanple PCT/EP2005/009926
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N, N-di net hyl formam de or N- nethyl pyrrol idi none,
preferably N-nethyl pyrrolidip®dne at fromO Cto room
tenperature, nost conveniently at roomtenperature.

[ 0050] The conversion of 4 to the resin bound conpound

of structure 6 can be to achlecﬂd] usingthe ) )
[9P491e sPhesne i AR A-Prietagiachyaing a ?ﬂ&y gqnverted to a mixed anhydride

O HERFRINERIth Q6- Q'ﬁ:hlo%l%n&@yﬂ'cﬂldﬁ@é Wti‘@'ﬂr@@erﬂfd & Wéng resm 2and a
structure 4 Wlt Eerldlneln Nl\l-ﬁbrrethl)l/lforméw
RIRIAN gseerios, e}tﬁﬁ@ﬁ trl@t Wapinsy GEIORTePYIiawiagtyg gt Ridye, preferably

pyRIiY tergpfembasiabalhd amad &bid of stﬁddt&i@tmf'ﬁn&rdaatléHW@
presence of diisopropyl carbodiim de

CWSNisPYy earripgd |OUh'@r?@ ing golyep et %@W@ﬁ(}\éﬁ@ rneﬁafifprmwﬁe or N-
StHyRKyFroRINENE, préferabhPNIrRSRAPAT Sl dMRl MR BB0Ub rébrE

and about room tenperature, ferably at about room
‘eatnsER e st B?/n‘{%‘i y@h@%@’ﬁ"ﬁ‘?ﬁ@tu&%’cl e descri bed
above for the conversion of conpounds of general
formula 4 to conpounds of general fornula 6 the N

BRbfHsrcardaana {uhe SevPBRT R B A el biro g er ke

@dHex@UlUyaJsﬁng B prbt@bﬂtduﬂmeds'ne MetthddhAs TheaaftéoN—deprotectlon of

BB AvaR Pous Ao gL pae P Eufbberddid e dntnygormamide
\ﬂﬁ@m ptaeq*é Fmac)amle 612d0t 18 theni 4dylahedivith @itd Rdptetiédi@-amino acid

t t . 05 The t
i esietire Bah Tieopiseiss 41licenTBRIRIEo M gE AR ORI o o
Wath lrfyﬂ'@ﬁdﬁﬁ@n@nﬂhé B@prﬁfe%ﬁo@ﬁh@ﬂl é&W&lohl i®eamicadut e

react ed wth phosgene or a 25 g[ene equi val ?n
teamgeattre heiwaPn AR ¥ gné PBO‘HtrYO‘amt fPetatyres BigiRIARN at about

fodfh Rmiperdturx oByTLSIAG d Sbuplfg 6Ycld GBQcErﬁJed%ibbU@fdﬂtﬁe é&hversmn
The reaction to gjive the internediat i SO

SGRRLEHS B SEARrAl 10 UAG BEPRBOTRS | GFISFa LI 6 the N

Gtk SEIaWﬂFl@ abRi P RRAGANMRIMUR 1 ihdthéraf iMRIthe résMh bound
exanpl e, a hal ogenat ed6 hédrocar bon in the presence of
-e

eompp@nsirf giepersl structpiesy witpragve gge Phihifereaction sequence
%ﬁrh JMS%‘F‘QBH?]@F stARtde! ésé)r@rc%HVét?éd“M't@&rﬂﬁour%fo @éﬁ@%ystructure

I'sopropyle amne at a tenperature between Tabout
mbﬁdapmtwontanda@mph@wm Ak-protected efamiaplagidaf gepeia structure 7.
roomtenperature. The thermally induced cyclization
of the internedi ate isocyanates is perforned by
heati ng WO 2006/ 029862 PCT/ EP2005/ 009926 -29 a
K95pERs Mriemstinglpsotestniahgiopn i is 6eRatpdssoiggengea dorgiula 8 was

RhidieliUng tHe fe %'fhlhé‘ fH' llbéFQtéQﬁP\ten réé’éte@ mmh%sééﬂeuc?rrée
at a tenperature of from between d the Teflux
phosgene equivalent reagent, to ultimately yleld |n 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 trichloromethyl 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 diisopropylethylamine at a temperature between
about 0 °C and about room temperature, preferably at about room temperature. The

thermally induced cyclization of the intermediate isocyanates is performed by heating
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tenperature of the m xture, preferably at about 70 C
to give the resin bound conpounds of general
wareogoeasse 10. 5 [ 0052] Cl eavage of the assenbl BCI/EP2005/009926
peptidi c residues of general structure 10 fromthe
solid support to give the-@8rboxylic acids of general
structure 11 is achieved by shaking a suspension of
a summp'mmmf tbé rge'némaxhdfisomdmtasooﬁ gererat stougjusc9 d) ahanert

sotvefil PP bR DRl B, b SRty Vi ieEp ] o 8 the reflux

tempefatdreoptt thenaixturel pretferebw geshae 70 Qe givehe $6€IMHURE
and an inert co- solvent, for exanple dichloromnethane.

compndsf gensralisirueBiod®. ent Iy run at a tenperature
bet ween about 0 C and about room tenperature,
preferably at about roomtenperature. 15 [0053] To
onpl ete the synthesis, the carboxylic acids of
[oosgjmieamg%oi thetansembled peptidisaesiduediof peagraistrupisire 10 from the

solid R0 S5 B GUMRREIS O eHe FEIEAE ochieved by

shakingcp spspexisish ofcarpponny ob eﬂé\@fl fmmml ?Owelal strd«gcmwidtf@r
ose the fie or
examR eSS P B Aty drunrPPERE feidpreserably
tnfludf%!a@&l@a&@ WRkibASIY RAB8 Presdrie 6/ BRIIGh 84V Hger 'é‘hd'mﬂhﬁert co-
useful carbodi’i mdes, preferably the water solub
solveni' (fer axampledighionepetarie) - Bhe @anjivsds BoaveHemly, run at a
tem p%?étkgﬁeﬂvyeelﬁséﬂ&lt r%@aéga?élsk)zoyt g(m?ﬁ t%né@?@f& repréfefanty Yt Sbout
roomdienipevatumet hane, as the reacti on medium The reaction
is run at a tenperature between about 0 C and about
roomtenperature, preferably at about room
tenperature. 25 [0054] In the case where the

[ooszﬂu edraplets thie qmtn@secm@scacpboﬂﬁueero@ds 6@@@&@%@@0@ T1 are
ontain a chiral _center at the paositions |abeled * and

reacted withspa @lgohel (R54, 5@ﬁ|"?‘é(ﬂ\' @lyow) toifReg dhe gsters ghgeneral
formh"l‘ﬁ"ia bené %Elre'nfgaﬁcm exy Be'd@c@ BREq S ?3 H8hY \S?EHé’ tI‘\st well

absence o sonerlz I Oon Ooccurring at a
knowar tolzbose of aveﬂage@kllblnsthd dieichgf cvrgemoeehﬁmletrysﬁhe eqmeereean is

convghieBfVRAM Sistid Bitonpia ISR 7 plahhld bfid oP ey

usefdtcariesniingides, ﬁtrefﬁ;ﬁ%lgfﬁhétwétéﬁs@lbbb?a t(:lk-dnheihy{agmvmggfug)ryl) -3-

othy S HPORTRIAC, PREPEADY BSMB - TUEL £ T AkP0rcltd Bt Of RE-H

and éﬁ‘%én%é@ﬁeﬁﬁ Vgraldhibrbﬁie%é@'a@tﬁé r@ctdfn@kealum. The reaction
formul a 6, 2006/ 029862 PCT/ EP2005/ 009926

is run ata 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,
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-30 9, 10 and 11 and in final conpounds of general
formula la is determ ned by the choice of

wa@omvbiogessat i on of ami no acids 5 and 7. [0055] PEI/EPI®05/009926
case where the group A in conpoundsof general fornulae
3, 4, 6, 8 9, 510, 11 amhla in schene 1 is a
thiazole with an am ne substituent at the 2-position

9, 1(Dénd tlhf’arfd iRginat @@mbbnﬁhs Bf gaHéEtal edrni1g 12)8deedrhfined by the
,.. conpounds of general fornula la, are

chm%efm iehralign of piRsoRGids SANYeneral formula | (R5 =

| oner al koxy). The preparation of

N- Froc- am not hi azol e- 4-carboxylic acid 15, for use in

| ace of conpound 3 in schene 1, is sunmarized in
[005g]:|héh§ casanhetiathdgraup Ajorcoswhamndsef generakforawilas 3, 4, 6, 8, 9,

10, Vi ST Y Al 1850y T Pl pton o

the riDgNtAN4D proQuect-of tHNa @ynﬂ@c [Schsmies corrgidunds Gfigefieral Jormula 1a,

are caiiAPaOTErREREHNGr Phesnas Farmiadied wower y5HaksThf

prephmﬂ?ﬁy&mddlalﬁ‘ihdtﬁi%"zbles@lc‘é%xyl|Era%fc?'1 Qbf'oY u§é by lace of
acetate at a tenperature of between 0 and 5 C. Then

compoung daie stlemed , i swwethrizedpnscbemen? aadtlmdzaqt ipperiet by Le,
0 f roomterrperatureto
K. e%’rﬁ sh t&”ﬁ?r% %‘ﬂﬁﬁ‘é@@fé@g Treatnment of 13 with a

solution of anmonia in an inert solvent, for exanple
nmet hanol 20 or ethanol, preferably nmet hanol at a

tenperature of from0O C oomterrperature
preferably 0 C, afforded h| ourea 14. In the
final ep of scheme 2, the th| ea 14 is then

r eact th br onopyruvi c aci d rmthe th| azol ﬁ of
struct ge=¢g WO 2006/ 0 ?\18_ 2 _PCT/ EP28838/ 009926
-N=C=8

O S MeOH
\ﬂ/ C\‘s

12 13

O S Dioxane, reflux

14 15

[0056] Initially 9-fluorenylmethoxycarbonyl chloride (Fmoc 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 ammonia in an inert solvent, for example methanol
or ethanol, preferably methanol at a temperature of from 0 °C to 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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15. The reaction is conveniently carried out in an
i nert solvent, such as a cyclic ether, for exanple

w0 edocabagar of uran or di oxane, preferably di oxanPCHEP@05/009926
tenperature of from40 Cto the reflux tenperature of
the m xture preferably at _ahaout 70 C. 5 [0057] The
conpounds clained in the present invention nay al so be

15. THERAICEEN kS LHverdditlyi dAAe@ Rt th BRIMSHESoNBREC BuBR &s a cyclic
cl osely anal ogous t 0 those descri bed above for th

e
etherstsriexaphue éet Fefgran opdioxapanpicieradlyediexane gha temperature of
a [ e
om 89308 0010 BAG! BrraNRE e M A PRIBlavhParHbAOF0 €.

syntheS|s of conpounds of general formula 1. 10
Scheme 3 OR2 SR6 O R6 1X ' ~J~\ +H2NNH220R23

HX X = By . 17 0. .Na R6N N .
10057 Negtompornas. il 5 1Re HrasSpNLr THEY MY IO BF PIPRERY using
squtn@ﬁCbHa%el rie®iddevhitly dfaIBReR andley®ls & thivbe deBcfilied Qbéﬁe for

where R6 is al ko;%rthe conmpaounds of general fornul

the salickphase aymtesiss s shavyn asehasge & thea»?@nw%hﬁ%o'%éeavaﬂves of

e et e A i R S A A S

complonindalad gemerglRamuléil. R6 = et hoxy, X = Br). Wen et hyl
bronopyruvate is mxed with thiourea in an inert
sol vent such as ethanol the reagents condense and
cyclize to formthe 2- am not hi azol e-4-carboxylic acid
et hyl ester which preci pSthéase 8rom the reaction 20
m xture as the hydrobromde salt 17 (R2 = H R6 =
ethoxy, X = Br) and can be collected directly from
the reacti®dn R2xture in good yield and-purity by

filtratio utrpllzayj\?no thg§§t vvi h sodi um
bi car boR%t e gl Ves 2- Nt,azBIG# 4- car lic
R2 NH,.HX
X= ClorBr
16 17
/O
NaHCO, RB}N
/
R2 S)\NHZ
18

[0058]In scheme 3 R6 may be either alkyl or alkoxy and R2 is either hydrogen or
lower alkyl. In the case where R6 is alkoxy the compounds of general 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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acid ethyl ester as the free base 18 (R6 = et hoxy)
whi ch can then be functionalized further at the
WO e@6029862 pri mary am no group as descri bed her BCTYEPAMF/009926
2006/ 029862 PCT/ EP2005/ 009926 -32 [0059] In compounds
of general formula 18 the -B§-substituent taken
together with the carbonyl group to which it is
attached is equivalent to substituent RL shown in
compounds of general formula I and the R6 substituent

' I th R 5 d. The
I IR Rl e e
the cémmw gmgg%rwﬁ.cﬁﬁt g ARCALd fnsOéambaleJaSto s&mi@&l&ﬁé\"w%ﬁ&ﬁn in

desired roup i n conpound general fornul

commndsm@@negaldgﬁnulaﬂ Maﬁ@shbsdvuen@s@q@mmuwﬂﬂw R&yas
prowlis B3 Y 0F SeH ReRu) Wb b ool s Yhapred rom

compduadapigeperaltfermalactd8iol usi ng typi cal procedures
known to one skilled in the art. In the specific case
where the desired R6 group is nethoxy, the
trans-esterification is nost conveniently perforned

[0060YVUREN B HEsiead Bidt 4re0p if c@mp‘dfélhﬂg of Rg@héﬂal 'f@h’ﬂﬂéf i1g8s ahalkoxy

0061] In the sEeC|f|c case where is nmet

groug: gw&g@w ethqxy thegg rormppupds mayeba obtrined Ry e¥fect1ng a trans-
esterfidbfidh ?eé’ttﬁ:lfnoc?%\n%réﬂ c%‘n‘ﬁédlﬁds c?frﬁe?{e'&gﬁf)ﬁﬁq%rfﬁ Q@ﬁ% L86ropriate

procedure o
alcohrhysingdygpitabproceduresiidwr 0623 skitled fire thear. trether specific case

e wher i s alkyl nds of n fornula .
wher§ $5 SEOFRE R alotios MeingRh Tha diiar e dafbRus hRTEofvenienty
perfogfadiundet daBid cordltics & gousing Boditine Methdxiddd WO

2006/ 029862 PCT/ EP2005/ 00992 -33 Schene 4 0 0 O
[ (CH3) 3000212 R6 Li OH H20 HO R6 N\\\\ O\N\\ 1O ~N
Pyridine . R2 N\OTHE/ HROR2Z "NACk R2 S H2 SHSH

[006 14 B §FEdifid 86EO wHEe REPis methyl, compound 16 (X = Cl) may be

prepared from butan-2,3-dione and sulfuryl chloride according to the procedure of
Bonnema, J. ef 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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C NN MONOW OO0 0 i) NMthyl norpholine N

R6- MgX R6- N \\\\ O \\ "O ii) , , NEt3 R2 ~NAKK X =
w®r006/029852 R2 /| ~NxQJ< H .HCI S H S H 21 22 ( RBCHEP2005/009926

alkyl) 0 CFSCO2H R6 / 7~~ 2 S NH2 R 18 (R6 = al kyl)

[0063] As set forth in schepg-4,

2-am not hi azol e-4-carboxylic acid ethyl ester 18 (R6

5 = OEt) when treated w $bhémet4rt-butyl dicarbonate

in refluxing pyridine gave conpound 19 (R6 = CEt).

Compound 19 (R6 = OEt) was then hydrolyzed with

i thiumh e in a xture of tetr r qf ur anAnd
R6 ter to %‘5" ét‘:%e]ZCd?ere ond| ng car boi@%{?’&@acmg%%
ound 20 was TITst reac d< /k
R2—2 chtqpio- 4, BUEiNfet howrp: pY tr®a2| ne & d'=C )\ /U\
N- thyf rmrphol ine in tetrah)'/"drofuran then with the
18 (R6 ©QED) di met hyl hydr oxyl a19i(Ré =0ty ochl ori de and 20
triethylam ne to give the conpound with fornula 21.
Conpoundr 21 can be converted to ketones of general
formula 22 using alkyl magnesium chloride or brom de

salts Gr\ll\gnard reagents) in ethereal solvents.
s/ f eneral formula 18 (R6 = al kyl) are en
obm;ﬁon o

tre& ne of conpounds of gener al
ﬂ)oNrMﬂ”B(' gpb\ﬁ’“ﬂﬁ aci N ffecb rermval RetMathe Rert 15 o
gtyl oxycartm_ﬂyl group /g Jqoa etgé CI d. / \ /U\ J<
069} \¥en 'compoundR2 gj mil'a 18 &r e Ra&s gedN O
| n whidH®6 = al koxyal kyl bstituted am ne they H
be prepared by methods an&l ogous to that used for QZHéG alkyl)
preparati on of the Weinreb am de 21 foll owed by

renoval of the,tert-butyl oxycarbo®yl WO 2006/ 029862
PCT/ EP2005/ 009926 - 34CF,CO,H R6
————-

T\
R2 S)\NHz

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-butyl 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
alkyl 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 to effect removal of the fert-
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



10

15

protecting group under typical conditions e.qg.
trifluoroacetic acid. [0065] Wen conpounds of general
WO o0k me18 are desired in which R6 = am ne orPCT/EP2005/009926

substituted am ne they nay be prepared either by

di rect condensati on of the3%-appropriate amne with

the ester eneral formula 19 (R = OEt) with
prote@mg:gmtmtnder Yniealreeniditionsf e.gt trifluoroagnetioyacibupl i ng of

the carboxylic acid of general formula 20 with the

appropriate am ne using either a peptide coupling

reagent as previously described or by preactivation
[0065]#/Vidrecompbongd otgerdrdl forhul® 48\egé slesitet] don WhichARBS: amine or

horide rlvatlve of the carboxyl.ic, aci 10,
SUbSﬁB%@G'T e&m"?yolP?npé%Qﬁ"@dc?é By BY idest 8@”8%’!%@%% of the
apprd‘mfafélbmlﬂ@mmﬁé‘%@%r%? gRneyd fbﬂnul%oﬂﬁ(@& @Egr with & Zamitant

hen belncorporatedlntothe sol ution synthetic
ehmmﬁ e¥fdh al@ﬂhqr|bwr@d>uphngaﬁamcwbox5h@¢1dm£ geneal fornIRER0 with

the a%é&'%\%ﬁ% Fid st apertat sol R LT Bk Sousike

descrivedl i IR pRecticatent obtheRGrboyliN d¥d e-g. conv&Bich td tHeRdHd
26 27 O0OCOCCI3 R6 O

Ch"’”é'g\%eﬂ%ﬂ}f%% tN?H%aFE%F@HRéBCi SNHO R3

[0066] The 2-aminothiazole derivatives of general formula 18 prepared as shown in
schemes 3 or 4 can then be incorporated into the solution phase synthetic sequence
outlined in scheme 5.

Scheme 5
r 0
RG . H—P ) Deprotection (-PG,)
A ﬁ\ © “Coupling R2 )\ N PG -
R27 >g” TNH, R3 conditions H
N—PG5
18 23 R4 25

Coupling conditions

Deprotectlon

?x Jj S rre, e J}x J% Ko

o)
CI/U\O‘CC'3

O
R6 o_ H
; / »\ N R4
iPr,NEt R27>g7 N
H o)
R3




10

15

20

25

30

1b WO 2006/ 029862 PCT/ EP2005/ 009926 -35 [0067] by a

procedure whereby peptide fragnents with the desired
w@rioao2emei d sequence are first synthesized  PCTI/EP2005/009926

conventionally and then condensed to provide the

desi red conpound. 5 [0068]-235Am not hi azol e deri vati ves

of general fornula 18 nay be coupled with suitably

[006Tbytepiceedare Whershyhaéiidefed dgmeﬁtthltlgﬂﬁt@HéélrécDéﬁ%H@a&a

using a_variety of standard am no acid coupli
SeqUERFRIALS it SYRERIZaH CORNBUNPNaNY(ans then cargepiad Baprovide the

deswé@'c@ﬂ ngrom the group consisting of alkyl,
I'kyl, heterocycle, aryl or heteroaryl, and

substltuted het erocycl e, heteroaryl and aryl In the
case where R3 contains a io functional group which is

[o0s&12E 8RR h BBl eEs S BEh e oy BERus e i
suitabiggesteated bmiry atidaierivhtivésiotgénsral forgius @3 pistreavalidty of
st A e A kR o U o o
selec@i’ froh ﬂh@@%@ﬁ dé%bfégnﬁ%’ﬁﬁlkgl %gﬁldéfkgﬁ rhéjterocyeﬁe 8hi 8F heteroaryl,

rest | ecUl e otectln

and wuwt@@hetﬁom hatenmmrylrandeany!.ofn mag&wh@ﬁu R3 contams a
I f
functRRALGRER Whh R RIA G A FREERD tidtrRfeighla i
subs?méaumemea@tle@slch@mp@ it onay b eeeessd to ;plmtect theffunctlonal
i bera ungtional group. present .in R3 W I nter
arouR,pRReRL KL ROSHET 8PP RBIELIS SR PP 4 cORYHPRR ETRGS
subs@é@rﬂ%&éﬁ&oﬂé@ﬁ?ﬁe 8t IhitR MRS Ferfl89&d LBIRE conditions which do
revi ousl or the solid phase synthetic approach

not e ﬁ@tvﬂ‘ielfﬁsé‘éfﬁbﬁén@ﬂe%'é frmevaithe pagteﬁté@@s eragxcarpbe fone at
ino B SRLL RGBS GoREIGER! Goncbllobbig for ot an
earlieﬁ’}sﬁw otthepsyoitleedis ﬁ@\egrtba;sarfeomc,) shbseaqmﬁt step;rtomr(dﬂ@where

the ngiliEn By HGI TS GESBIRE L Prag il TEEBOIAg fradgons stll to be
perfoﬁﬂéﬂ' AR repiatetgrofsting g%upjﬁié{reb@s Rave oxed d%@bnﬁétﬁprev:ously for

oupl i ng of 25 conpoun f general fornula 18 with

the slghpbasrisywhelie ABPEIAChShaNINEPheme i and adsfiiRnaly @sdfescribed
in Pr&%Ef'?rﬁ us{)gﬁ itk tgﬁaém@s%gpﬂ%shﬂ‘ée’ B&EBnIESW. Id1edne and P. G. M.

previ ase synthetic approac
Wutsﬂ?i‘may Interscieaoe. P,referreﬂqarrbtsﬂ:tmg epbupgy fardhd iot-amiro gmoap (PG, in

scheie Y1 560 S BLEARSR POR R R B R YRS aPEorY (Fmoo)

(HBTU), a stoichionetric anmount of base 30 such as
di i sopropyl ethylamne in an inert solvent such as

N, N- di et hy| f or mani de or
[0069] Typical coupling conditions which may be employed for the coupling of

compounds of general formula 18 with compounds of general formula 23 to 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 formula 23 so that they are reactive acylating
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usi ng 1-(3-di net hyl am nopropyl ) -3-ethyl carbodii m de
hydrochloride (EDClI) in an inert solvent such as
walc@kiozasezret hane. Alternatively the coupling negI/BR2005/009926
performed by derivatizing conpounds of general
formula 23 so that they area-eactive acylating WO
2006/ 029862 PCT/ EP2005/ 009926 -36 agents e.g. by
agentoemaby dormodtidrhef teydcyl Fluoridel ded\mtlveatﬁia@ctldﬂe@f(‘ddmeQfagents

prep i T PO S A RGE P DU B i GUol denvatives of

gene%ﬁ@frﬁulafﬁ méy%elﬁeﬂéﬂn&?apﬁfofnﬂémﬂel%‘turreo&rﬁy heating 6.g. using a
enperature of by heating e.g. using a standard

standﬂf@lthaa@ngétahh hesiingnyanteor bymlcwaneclrr@m@n
irradiation. 5 [0070] Renoval of protecting group PG4
from conpounds of general fornmula 24 |iberates a
primary am ne which can be condensed with a protected

[007&1Remowi af prdiectinggrowp P& tfoorgicompoumaiswidenetaldemenlal 24

inerdiBS B nAR ot MBS R B SR RS st B A S
derivagvd QSW@@l\i@é@hprn@é? bﬂ%@né@ﬂﬁirﬂh‘u@% e|@the case where PG, =
trifluoroactic acid eit neat or in an inert solvent

Boc ig ramraiinds efigenesaioraria 2ahe deprofactioasandpe perfemaedunder
aC|d|g @Bﬁdl‘tlané: g@:%f@érggtzt@g?ﬁréﬂ B@émﬂ @ £fiddiso Av?nt such as

tecti can ormed asi c con
dlchlerognetbape,r anid iethei caslsl WhelienRGh vl FroooimtdmpoBnds ef genleral

ne r ot t| n n ounds_ of
form g PR s RlioBEBLEE prfo Bt Badeithan pERERERR G - Pipericine
in N, yrditieti@brivandesc Pr@@(ﬂre@rmb@@meﬁm fér. prmEstiag GréuP P Gs in
Preferred coupl ing conditions are either 1-

COMRRLINIS:Af HERLER P ERBIRZY PRENF, SaH BRIk RIORBINIIBroHP KGa\,
deschbl pré\ﬁéu thBbH il %@BEW’?&MF@BW@%HE bRdfibRd e efther 1-

st oi chi onet c anount ase such

'hydrwbgapm@yoa (HOBH,nO-benzstriazabrtyisIN dWiN'such as

tenarel R BB IR oPBafbyats (AT asteiahiomegic amount of base

such lasdtiisoptapyletaylabidee Jn an ivert soleeht Ricrsad ReNtdisetylfesmamide or

i chj or onet hane 007 Pri.mar ne co n
1~ B AGUT G ORY SV ICarBRATAN B A PES ARG GeGl) In an inert
solvern‘?gg&’}@bs‘éfclﬂbﬂn?&hbﬂg group PG from conpounds of
general formula 26. Preferred enbodinments of PG5 and

nmet hods of deprotection are the sane as previously 25
descri bed for P&4. Conpounds of general formula 27 can

[007@@&9{&\1%%@818;%%?1\‘1% Eg}ﬁpcgh'@%sa?f\jéﬁ&‘??ﬁo%u %ﬁf‘é{tﬁgﬂ:{éﬁned by
removakofpretanting group G4 ftommonecendscofgEmessit fermalay2@ cPreferred
embofacl’rrnrerﬁgs &7 Pélg%nd methods of deprotection are the same as previously
described for PG4. Compounds of general formula 27 can be cyclized 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.



10

15

20

25

reaction proceeds, preferred are di phosgene (trich

orom et hyl chloroformate) and dii sopropyl et hyl am ne.
wab@eteemet i on to form conpounds of general forpai/aP1005/009926

is 30 best performed in an inert solvent such as

di chl oronet hane, tetrahydrgyuran or a m xture of

tetrahydrof uran and tol uene. WO 2006/ 029862

[007 BJAE SHRBDB KPS 5 thd folnkélio éfsthehmreoydlizatioh éterrhedibte of
formati on _of the precyclization_ internedi ate of

genetrl femaylafdriacaomplisbed by segLestiRldnesrroeafisnef the 2 a-amino

o i f a- ani j
acidsy JRREAAAE 2 2] AhRE el 15 s sHE0EAD Lo pttagh o
pre-foroned tipeptide tpthe 2.amipdtrdazsgeof denel fdrenula 18. Appropriate
. -am not hi azol e of general . fornmul a 18. propri.ate .
diperdiddFAYTHE S e PESTERT bsing B 2O rPHE SHAD et AR coupling
condBioRY RIrehb R dedtiSe® BAd KPR t8bneCskiNtd inohe b\e@{g}tnic synthesis.
descri bed” and known to one skilled in the art o
organi c synthesis. [0073] The protected a-am no acids
of general fornulae 23 and 25 used in schene 5 may be

o7 SRS GRTR AP e B GRS 2R 280AE i scheme s

may BeRrsithgndsmpblinds wicH arepcspmiceclaliynavaizids scompelndy which are
cl osel y, anal ogous to nethods known in the literature

knowgy inhe ?(lteaatu(%ocqmp@wmﬁs which{aay egJeppredigBaneersyyhich are

close¥FaR418 oﬁQdeH{ei‘hgé\? Bﬁ%\}vﬁ it IRSIRBrth RO A€ rdH AR herein. In the
consisting of aryl, heteroaryl, substituted aryl and

case sifilsoripoundd of gepetal foimula@didd inisheserytsaey the group eanaisting of

oy, B3I RSB R oo U e BT Ay B tpgoner

formin4a-28 ¢4 Be P2 raredigs $ddvrd inedBienfrds 6y 7B48.11) 6M
HCl (aq), Heat 28 29 Fnoc-OSu 30 [0074] The conversi on
of al dehydes of general structure 28 into
Boc-protected am no 20 acids of general fornmula 30 is
based on the nodified St Setkie §rocedure reported by
K. Mai et al. Tetrahedron Lett. 1984, 25(41), 4583 and
illustrated in scheme 6. An al dehyde of general

forgul ap2gmsscn,eact ed witi trimet odoydygyani dg i my
forgu = » Yﬁﬁkﬁ“‘b—’. e gpablerecy G,
Raf mran janeyaReoRi | ano V\hIRC4h IS thener R4
iif) 6M HCI(aq), Heat
28 29 Fmoc-OSu 30

[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 et al. Tetrahedron Lett. 1984, 25(41), 4583 and illustrated in scheme 6. An
aldehyde of general formula 28 is reacted with trimethylsilyl cyanide in the presence
of a catalytic amount of zinc iodide to form an a-cyano silanol which is then
immediately converted in to an a-amino nitrile with ammonia in methanol. Hydrolysis
of the nitrile under acidic conditions yields a-amino 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-fluorenylmethyl carbamates of general
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i mredi ately converted in to an a-amino nitrile with

anmoni a in nethanol. Hydrolysis 25 of the nitrile
wanaen2emet di c conditions yields a-am no aci ds PET/EP2005/009926

general formula 29 which may be protected on either

the acid or am ne functionalg_-group before use in

furher synthetic transformations. As shown in schene

formlﬁammmdBOOfofW@lsp%@f@}/ &%hmomwhan@@b&ﬁeamng
ei ther the tert-but or 9-fluorenyl net h% car bamat es

grouRsy mgyrhe APPIOBiats0dRENTWEE O BRDBRRTIG9REION ghemistries to be
empkf)?é dgula 30 (PG = Boc of Fnoc respectively) but choice
of alternative protecting groups nmay be appropriate
dependi ng on the subsequent reaction chem stries to be
enpl oyed. 5 [0075] Conpounds of general fornmula 30 in

roo7§iCHE I § SHARIAERRUIASR SRR Rl RS Pha
compuhuegierof igéniesal ¢hvemila 25l iy sehetapbe towards the
conditions enployed in schenme 6 it may be necessary

to either nodify the reactions conditions o0 enployed
to effect the desired transfornmation without causing

[00761N8 fhe @hsm%'tﬁ@bh@éerﬁ R4Ré cPleniifaliséndtdbeitbBirds the conditions
cont ai ns | e chem cal functionality in a protected

empleygarin SW%@E&EWEM@Qjﬂe@ﬁséé)ht%élt%dﬁ%f}{ Hedgagtionmgonditions
empl%;&%’ ﬁd Qﬁe&qhéﬁggﬁgﬂ 'tr%g?. iof Wlp'mdt %Qﬂgtdﬁ%nﬂ:ﬁﬂnodmcatlon

causes undesira em ca
to Rdoarcior useoRAR4Avhici hentairdi tbbdat:hemum‘l furctiohably ioenpiatécied form.

t VO ndes red side re ons, and .t he use,.15 of
Deprifbsfiof ol K Gobs Easubfie el Y RiPIR Sy thEtiE 2eflionce
follovﬂhQQlﬁe tateywmhl@e@@éedaabéﬁable dhleenicalirebdifichtioratitlbédudno R4.

4" shown in schene 6 nay contajn one or re reactive

The mﬁgmcggq)n ofFeagHen mn@ﬁno&péo avelkhyndesirgdrsigle practions and the use
of prtgtgggr}@ gtodgﬁdérfe'k?\%)noiﬂ thERFMER o Epa‘é:i‘tlﬁbrgﬁr%m%gégable in the

em cal groupl ng present . . .
field. pler didditienl Rét shamn lammheme atmeay ponimn bne phoargreefivecchemical

seguence after th cti 4 2
aroug g e b Ehatip Lo Rt ey PR Bo B, EheHRcaiggication
of reédTE/egﬂwmef raaping megemmrwzl magsbévpéﬁbmﬁ@ adapy athbpnate

substitu et eroargq]@lr oun g al formul a
PO'”ts"@th%ém PHC aequnca rﬂ‘@ ?dli'cﬁlf?”ao g8 Pahi ch
the R4 group is attached. Using the conditions

outlined in schene 6 there is no control over the
absol ute stereochen1stry 25 of the a-carbon, that is

[0077]d heaprefersad elvipe fords4 i1 sgeraedl isflearilegBpipetkaryl, heteroaryl,
subsfiéd Qﬁg aﬂa uBsf] tﬁ éwr%r@ oeRbY b g&a&fal formula 30
ornu r conmp S

conpou gene
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 enantiomerically
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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prepared from conpounds of general fornmula 30 may be
possi bl e after conpounds of general fornula 30 have
whe@a/ozdserri cal | y conbi ned wi th ot her enanti onmePCT/EP1095/009926
enriched chiral nolecules. Such chem cal conbination
may be in the formof 30 régersible formation of
di astereoneric salts with enantionerically enriched
examdnsalbam bebas@sortetlintthe Hitaratat armﬂlerméneml rmm@é§ for
{Jhe f qr m of coval en{%rh’ond formation
resolyfiibe Jaepyh CampoNgda o8 ﬂgé%zale@gryueﬁr@th?é@mdlc or basic,

are withir fle $&®pednd kﬁbwl@gﬁéto‘f%ﬂetékllfela%stﬁé%irlf' ¢ resol ution
procedures descri bed his I nvention specific WO
2006/ 029862 PCT/ EP2005/ 009926 -39 exanpl es have been
reported in the literature and the general principles
ont ai
[007§]§ubsﬁ§ﬁ8é ghéﬂggﬂrfclr{e egrfrva‘gig«g%ﬁgévégg a§e| @rte%apédjgwe actrophilic
additiphdosudifmeritydelkoiboh edlger@habnemgkldsl siﬂ:wm:rtitﬁwemé 7 ifpa manner

- O Substl ut henyl yGi I vat | so
similds g0 gt 3BTt Ve RATBRIA P e Madh G980 49t 'y
el ectron rich aromatic rings as shown in schene 7 in a
manner simlar to that reported by E. Bohne et al.,
J. Med. Chem 1980, 23, 405. Schenme 7 1O OH 1O R4
Q, NOHR4-H _ Q"' ~l\\59hﬂ“3—70AcC]—|, H2SO4 H (O 14-
10 31 32 [0079] In scheme 7 R4 is an electron rich
aromatic ringpsuph as a substituted aryl oro

het er oar yl ri/ly‘lgyg( &y the pasbstituent s Ie}%wr{gﬂ_,
donaffl Ny i NOnatNur efe. gW y. OCo s of
generrul 320are (GeRtE%k wi conmpounds of

general 15 formula 25 in schenme 5 with PG =

benzyl oxycar gpnyl . Conpounds of general fgznula 32
are N-protected phenyiglycine derivatives which are
chiral at the a-carbon and are produced in racemc
form because there is no control over the absolute
stereochem stry. As nentioned above racem c comnpounds

[0079]in gensh 8'7 2 é“aih%l%:% hich u AR ﬁ%%ﬁch 2t é&b‘%ﬁnfut%aryr or

ndi V I SOners I ast er eoner
heteraalmymcmg Wheredh@euhsiﬁuepiscwe]elemtrmddomawm Rhathmwn gi alkyl or

atoxg REEp G oF I Tl S, TS kRSl BOLAR of enera
formum@@5fih sahemie 5 WA GAL baEpgiyfoxgadibenyl. 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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of reactive chem cal grouping present in R4 may be
perfornmed at any appropriate 25 point in the synthetic
wGeegapeese2 af ter the introduction of the R4 gr oRQI/ERT005/009926
2006/ 029862 PCT/ EP2005/ 009926 -40 Schene 8 O 0 HO YO
~NO1l) NaHHONOO j I|4gpR-X OH R7.O 33 34 [0081]
Substituted phenyl gl yci ne derivatives may al so be

prepared by reaction of $chefyglgoxyphenyl gl yci ne
derivatives of general formula 33 as shown in schene

8. Both enantioners of 4-hydroxyphenyl glycine are
conmer ci al | @ av i I abI e and can be %{r\i/wati zed at the

phenolic h% wi thout | osg em cal
purity a ordl n e pregigdur e of M n et
al., J. Liqg. Rel—Technol . 25, 573 as
shovvn in sch . I n schéhB-)8 t he f@i onal i zati on
of a phenyl glyci ne io derivative with R absol ute

stereochem stiyy i s depicted but the,y€bction sequence

is equally applicable to the S isoner of

4- hydr oxyphenyl §8ycine or to a mixture &t both

i sonmers. [0082] Conpounds with general fornmula 34 in

schene 8 are equivalent with 15 conpounds 25 in schene

5 when R4 is 4-hydroxyphenyl or a derivative there of

and PG5 = tert-butyl oxycarbonyl. [0083] The reaction
[Oosﬂcﬁldjstitmed phenygtw:irmadam/atieesmwpalsoabe pmp,ared) bg reaction of 4-

ods to r or

ydrGSebEn el e dervied of oSl Suntiid 43 % S5WS in seheme . Both

enanfibinefs oﬁ%y@@o%ﬁéﬁ?l@lycmea@@ &anerr@ﬁuy BeaitaAdBhE%Tan be
Starti n% material s are comercially available or can

derivgiizahalet s;pheétqhg dydegy GguR yitheut mﬁeofoﬁé@r@opbemlqa«\ purity
EC{W%E The |
acco strat e pr GP%?W pl gg!qr{ég\r%’tlggo t @r&?’eggﬁ%l Technol. 2002

25, 573 as shown in scheme 8. ln scheme 8 the functlonahzatlon of a phenylglycine
derivative with R absolute stereochemistry is depicted but the reaction sequence is
equally applicable to the S isomer of 4-hydroxyphenylglycine or to a mixture of both
isomers.

[0082] Compounds with general formula 34 in scheme 8 are equivalent 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
art or 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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25 invention but are not intended to limt the scope
of the invention. WD 2006/ 029862 PCT/ EP2005/ 009926
WO 4006/QEMNERAL METHODS [ 0085] Unl ess st ated ot heP@i/BR2005/009926

reagents and solvents used in the foll ow ng exanpl es
were comerci ally avail abl-etiand were used as supplied
and without purification. 5 Exanple |
2-1(S)-2-((S)-2, 5-Di oxo- 4- phenyl -i ni dazol i di n- |
-yl ) -4-net hyl - pent anoyl am no] - thi azol e-4-carboxylic
acid nethyl ester N H Oio [0086] To a
suspensi on of pot as&gp}%loy%ﬁgpﬁ 8.55 g, 88 mmmol)
in ethyl acetate (100 m-) cooled to 0 C was added

[oos OiBssS Stated BtHENWRR ebg8nts AnPEsnyhiRRIR@N GRS Wr@wung examples

loride (20.7 80 mmol ) in ethyl acetate (100 ml-)

weredvmﬁmarm rﬁ\cmlag%e anol Wehe ussd resUPRYad ﬁﬂﬁg”'glﬁrﬁ@%lfl%ﬂon
was allowed to warmto anbient tenperature overnight
with stirring. The forned solid was filtered off and
the filtrate 15 was concentrated in vacuo to afford an
orange oil. Wthout furtBsampleitfication, the oil was
di ssolved in ethanol (50 m-) and treated by dropw se

A C

2GR D x540h by b i8Rl SR Bty hifan8 amincr-
addi tion of tthéiazoleuhcarkemtylici acid rin'bm)dlesMnm on was
stirred vigorously at 0 Cfor 15 minute and then the
solids were filtered off, washed with cold ethanol (3
x 20 m-) 20 and to afford N-Fnoc-thiourea (16.8
g, 70% as an off-wiyte soli@, HEl-HRMS: Cbs. Mass,
298. 0770. Cal cd. Masg;N29 07?6 IVH [ 0087] A sol ution
of N Fnoc-thiourea 156 o di oxane (40
m-) was treated wt bH per|C|d(3 34 g, 20
mol ). The reaction m xt was Y efluxed 25 for 1
hour then the precipitated| solids were recovered by
filtration and washed wth

[0086] To a suspension of potassium thiocyanate (8.55 g, 88 mmol) in ethyl acetate
(100 mL) cooled to 0 °C was added dropwise a solution of 9-
fluorenylmethoxycarbonyl chloride (20.7 g, 80 mmol) in ethyl acetate (100 mL) over a
period of 15 minutes The resulting suspension was allowed to warm to ambient
temperature overnight with stirring. The formed solid was filtered off and the filtrate
was concentrated in vacuo to afford an orange oil. Without further purification, the oil
was dissolved in ethanol (50 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
treated 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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WD 2006/ 029862 PCT/ EP2005/ 009926 -42 diethyl ether (3
x 20 m.) to afford N Fnoc-2-am nothi azol e-4-carboxylic
wa@eood/ogised g, 97% as a white solid. El-HRMS: PQEP2005/009926
Mass, 366.0679. Cal cd. Mass, 366.0674 (M+). 5 [0088]A
m xture of N Fnoc-2-am not-hz2azol e- 4-carboxylic acid
(6.0 g, 16.5 mmol ), 2,6-dichlorobenzoyl chloride (7.9
diethplleth86 (3@ Q) mih td\affetdy! Fro e d-asinuthiez 604 ebrhoxyiis acid (7.1 g,
., added |€qt a fritted pol ypropyl ene colum charged with
97%\ehg WS 3Pl ( hydr oxynet hyl phenoxy bonded to a
El- Hmmgswéemsga%es ¥679C ICAsy Jiigss cplodpa Wang et al .,
Org. Chem 1976, 41, 3258 and Rich et al’., J. Am
Chem Soc. 1975, 97, 10 1575) (M dwest Bi o- Tech, 10 g,
11 mmol ). After the suspension was shaken for 5
m nutes, pyridine (6.2 rrL 77 mmol ) was added slowy
n
[ooss;'(wn{.hﬁré 8P NLHBE- Harndthitlzblca. o Me R RYEHNHEMY mmol),

ent te er at ure emxture tered
2,6- dm’atlionobenzmdsnhiom(m&ﬁﬂecﬁammlroleNdne’étymmrrfodemmec(éo mL) was

acoch 4 B bom BB ARRa Sy el R =

(hydrbﬁs‘tm@t plasisdxydorided torepolEs/réhe mdtad Susl as Gliskivesd by Wang

o alng) OrF e Bod ST 120G and B L hheiler. AT ChEToRPS. 1875, 97,
157521 Rt Wis-Tih, 36 gm1r‘lhﬁn§§}) R%r%éguﬁge %Ets%'éggn for 5

he resin was N, N- d or mam
minutes, pydding)(6.2elh ddahmed) was agdipd smvlyuwldl%eamlha@da(‘lsmlxture

was Sy BRSSP PR el M fer anc e

resin(viASwaghed wathiN-timetthylfsopamird (3ax 1QQirhh), teethdrdolp3, x 100 mL),

e BB B L BT E l So e ™

anbi ent tenperature overnight and filtered. The resin

was vvashed vvith N, N- di net hyl f ormam de (3 X 10 25 m),

net hanol X % di chl oronet hane (3 x -) and
[0089] Tiasths; r@sm@r@suct eiobeareviouster sl 1P mgoeukmnaﬁl) VR added 20%

s PSRl o 18Rl KL o en
ambieattesizgraturatfor a0rhiieutest fpematiureewas filtE@damlithesresitheas
filt d h h i th
wasrgedh M Rme iR BaT8 & X2 ), Medfanalds SBRUs i )
d|chI@mnetﬂaﬁ§|(3fx05ﬂmL|)aﬂ¢16( resih wablthen §b§pérﬁﬁdﬂlnvﬂ@$ t hen

suspended in
methylpyrrolidinone (2 mL) and (S)-N-Fmoc-leucine (106 mg, 0.3 mmol)

b

diisopropylcarbodiimide (47 yL, 0.3mmol) and 1-hydroxybenzotriazole (41 mg, 0.3
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 added 20%
piperidine in N,N-dimethylformamide (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 x 5 mL) and
dichloromethane (3 x 5 mL). The resin was then suspended in N-
methylpyrrolidinone (2 mL) (S)-N-Fmoc-phenylglycine (112 mg, 0.3 mmol),
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met hyl pyrrolidinone (2 m-) (S)-N Fnoc-phenyl gl yci ne
(112 ng, 0.3 mmol), WO 2006/ 029862 PCT/ EP2005/ 009926
WO 2®6/088650pr opyl car bodi i m de (47 pL, 0.3 nmol PCEHER2005/009926
1- hydr oxybenzotri azole (41 ng, 0.3 mmol) were added.
The resulting m xture was-ghaken at anbi ent
tenperature overnight and filtered. The resin was

dnsop\b@mﬂealrbadilhndﬂ; gﬁd‘umn Byhinennad terydroxy bbazome)zole 841 mg, 0.3

anol , di chl'or omet hane (
mmolawieé% aﬂﬁledaéf@@ reeul[tlogmmetvms phajicat %ﬂbtenét%m%ra&tu@

overnﬁtﬁ%n(ﬂoﬂlﬂer *Fhe\f‘@ssia%j%\g/ n%ﬁ%ﬂ WltﬂeN 'I\?jﬂﬁﬁe’ﬂhylformamlde 3x10

met hyl f or mam the reaction m xt
mL), m@ﬁ'laﬂ%k%ﬁ H nﬂu)‘mllehibromeﬂnae\ea(ﬁm 40frol) aod dnacdmezacume
m xture was filtered and the resin was washed with
N, N-di net hyl formam de (3 x 10 nlL), nethanol (3 x 10
m -) and dichloromethane (3 x io 10 nL). The resin was
[0091q1ﬁernhspscpmm@dthmp»@v!ﬁuscgtemohanmdlpwa‘sa)dded@(l%waﬁﬂine in

N NN RTI P M dherBR Tkt WS ghaken B Smbient
temp@l*aﬁ]‘r@ﬁ’rgleﬂﬁ nﬁlﬁﬁteBL,Tr% l%lm Wa%ﬁeﬂ-ﬁﬂﬁﬁ’d ﬂié’@%ﬁ%s%hed with

resutlng m xture was allowed to warmto nbi ent

N N—chréﬁtkydféfmaml@méﬁ wdd L) rmethanet (BxHEUME) amd éilcmowmﬁtbane (3 %
t .
10 i e s R €0 SUSP S BRI EEUREREMalE' @ mb)and trested with
dusopre;sylethy@ﬂd inegB2.91Ls Perdedol). nTheIreaukB%r( ﬁuxtyre‘\gafsdheﬂzeooled to0
° t re (e} xt e Was ted at or,.. .
C angliphSStans Bhution- gD oS SHdEaEwise | AP sositing mixture
was ans%a thagame e %b@nﬂté?ﬁ;b@rra%ﬂ’été}ﬂﬂﬂ/aé%tl?‘reéiQofTB}\ours The
eava%e from the support was perforned by treatnent

mixtuig was Sliesed and the wsiiewae washed with gichipremateang i x (19 mL) and
dried [Fac, Fncfelin (RAGED S Gpp e In tohferic (477 Brde shred
reactibhenixblre dvds loeatstd ep 707)C foag hivwwsolMredcdoledreediamukturg was

. - d th A, t b

fitere ok GiEtab R an P RSRF i soiaraeinarod 1 4P da-) Slepyage from

the SLQpr'it WHB Iperfofied myxteertmemwlmtacr%qdﬂ@droaﬁbmcﬁa@d in
nper at ur e overmg@f_tl and then was _concentrated in

dlchlqygl@ggﬂlanﬁq@ mbe {1t heurei Congantmtiondf\ibg fitrateg gaye a brown solid.
di chl oronethane 1 25 nethanol (3 x 5 nm-) and filtered
through a silica gel plug. The filtrate was
concentrated in vacuo to afford 2-[(S

[0092] Wyihout préhsr purification (thelisalid frpim) step (7; w%\s(élssolved in methanol
(1 mLﬂgbﬂyfherg gﬂtgg?&:?%ﬁt% @;Oé ni&hﬂéﬁllﬁoqro@ﬂ)@é%lyic%r%dlﬁmde (29 mg,
0.15 mmol). The mixture was stirred at ambient temperature overnight and then was
concentrated in vacuo. The resulting oil was dissolved in 99:1 dichioromethane /
methanol (3 x 5 mL) and filtered through a silica gel plug. The filtrate was
concentrated in vacuo to afford 2-[(S)-2-((S)-2,5-dioxo-4-phenyl-imidazolidin-1-yl)-4-
methyl-pentanoylamino]-thiazole-4-carboxylic acid methyl ester (9 mg) as a white
foam.

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



30 [0093] Mbl ecul ar ion was detected as 430; the

expected nol ecul ar weight is 430.1311. WD 2006/ 029862
wWEADARPRED5/ 009926 -44 Exanple 2 In a sim | ar POEEPIN5/009926

as described in Exanple 1, the foll ow ng conpounds

were prepared: 5 -44 -

2-[1(S)-3-Cycl ohexyl -2-((S)-2, 5-di oxo-4-phenyl -i m dazo

i di n-1-yl)-propi onyl am no] - thiazol e-4-carboxylic acid

methyl ester OO0 ON NO - SNN -~-OHO/[0094] The

conmpound was prepared as_descrihed in exanple 1,
except (S)-N Fnoc- 1o cy%’ﬁm@;f‘ygal anine was used in

pl ace of (S)-N-Fnoc-leucine in step (4) of exanple 1.

In a BithA&KhRInNe? s \86s6ehed iif Examplétl, thedoHsRME§ eBmpounds were
nol ecul ar wei ght is 470.1624.

2-1(S)-2-((S)-2, 5-Di oxo- RLeRARAL - i ni dazol i di n-1-yl)-he
xanoyl am no] -t hi azol e-4- carboxylic acid nethyl ester
5 \' 0O OON NO SANN HO 15 [0095] The conpound was
prepared as described in exanple 1, except (S)-N Fnoc-
norl euci ne was used in place of (S)-N-Fnoc-leucine in

2-{(SpBefpydlahert-2elahBI G dipxo-Avphesytimidazefidinad-yherrepiosilagano]-
thiaz8R%4-chOGIP SEGHR) 85t ar wei ght 1s 430.1311.

[0094] The compound was prepared as described in examplé 1, except (S)-N-Fmoc-
10 cyclohexylalanine 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 470.1624.

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

15

[0095] The compound was prepared as described in example 1, except (S)-N-Fmoc-
norleucine 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.
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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-
w@b@aphoseret yl am no] -t hi azol e-4- car boxyl i ¢ acPdI/ER1005009926
ester \ 0 0O ON NOSANN!~~ HO 0 [0096] The
- conpound was prepared as dascribed in exanple 1,
except (S)-N Fnoc- 5 phenyl gl yci ne was used in place
2-[(8)92 ((s»z B-Biomo-4-phienyldmidassliam-{ 4))-Dbherglradatyldminol-thiazole-4-
} cul ar |on s detected as 450; the expected
carbgyyfic @Giddnety 8T s 450. 0998.
2-[(R-2-((S) -2, 5-D oxo-4-phenyl -i m dazol i di n-1-yl) - 3-
(4- hydr oxy- phenyl,)
propionylanino]-?b' oIe 4-car boxylic acid nethyl
ester O 00 H 'N° @g/ﬂ,N HO HOS IO
[ 0097] The conpound pr-oar d desgri bed in
exanple 1, except (Rg /&P C N vvas used in
pl ace of (S)-N Fnoc- IeucHne
Mol ecul ar ion was detected
nol ecul ar wei ght is 480. 1194
2-[(S)-2-((S) -2, 5-D oxo-4-phenyl -i m dazol i di n-1-yl) - 4-
met hyl sul f anyl - but yryl am no] - thiazol e-4-carboxylic

[OOQG]CHHé cfﬁ?h;bb’undéwbg préfardd0y §2HihedREBXERANOI], BROGRES)-N-Fmoc-

phenylglycme was used in 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)-
propionylamino]-thiazole-4-carboxylic acid methyl ester

\ 0
0—¢ H
o O\\,/N
s Nm
ST N
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-[(S)-2-((S)-2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-4-methylsulfanyl-butyrylamino]-
thiazole-4-carboxylic acid methyl ester
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15

O OHXNO- S&N N/ H O -~S [0098] The conmpound was
prepared as described in exanple 1, except (S)-N Fnoc-
woredohiozassne was used in place of (S)-N Fnoc-| eRCI/RB20051009926
step (4) of exanple 1. Mbdlecular ion was detected as

448; the expected nol ecul ar46nmei ght is 448.0875. 5

2-[(S)-2-((S) -2, 5-D oxo-4-phenyl -i midazolid

in-1-yl)-3-thiophen-2yl -propionyl am no] -

t hi azol e- 4- carboxyl-4€ acid nethyl ester \ 0 OONH

11 NO SNNHO S 99] brh@\\lccamound was prepared as

descri bed i n exanpl / exgept! ( S< c- 10

2-t hi enyl al ani ne was 3/seg|” ce

(S)-N-Fnoc-leucine in stép (4) af exanple 1.

Mol ecul ar i on was detectedfas 470; the expected

nmol ecul ar wei ght is 470. 0789.

2-[(S)-2-((S) -2, 5-D oxo-4-phenyl -i m dazolidin-1-yl) - 4-

phenyl - butyryl am no] -t hi azol e-4- carboxylic acid
[0098ek e/ corapoend Wad @epaied &) Nederitedin eéa@nvile 20@&EHRIBF-N-Fmoc-

PCT/ EP2005/ 0099 Th

methigRlAE S et trea et ERIeHeTe B & Sramle 1.

MoleEuee idiowaBs igfadtad asigas: YWéeiéﬁé&ied PdlEag8r %lght is 448.0875.
(S)-N-Fnoc-leucine in step (

2-[(S)-2-((5)-2,5-Dioxo-4-phenyl-imidazolidin-1-yf)-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-[(S)-2-((S)-2,5-Dioxo-4-phenyl-imidazolidin-1-y1)-4-phenyl-butyrylamino]-thiazole-4-
carboxylic acid methyl ester
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exanpl e 1. Ml ecular ion was detected as 478; the
expected nol ecul ar weight is 478.1311. 5.
wQ@2q06m9822 ((S)-2,5- D ioxo-4-p h enyl-i md azpCT/EP2005/009926
n- | -yi)-pentanoyl am no] -t hi azol e-4- carboxylic acid
methyl ester \ 0 0 OH N4®-SN H 0 [00101] The
conpound was prepared as described in exanple 1,
[00100{cept ThB)cdhpdund-was pm@pa/r@blie;mdmibesiéfi exanppledeegéept (S)-N-
Ucine in ste 4) o e 1. . .
Fmo%%@eaﬁspy'ﬁlﬁw%waaé{ssetl@@% o) NEPagiskicingn step (4 of
gcul ar melght is 416.1154.
R 2-((S)-2,5-D oxo-4-phenyl -i m dazol idin-1
Molewdah@n wes tlatesiechas #aB; thenexpasited maiwtﬂéwelg@tm{ 1311
methyl ester 0 0O H NOS-N HO 15 [00102] The
conpound was prepared as described in exanple 1,
except (R)-N Fnoc-1eucine was used in place of
(S)-N-Fnoc-leucine in step (4) of exanple 1.
2- [(R)VBJf((a%)uJZ&Dim-&mbedﬂti&dﬂimblidm—Zla(D);—perhteneylpmim@]ethiazole-4-
equ ar ﬁ_@l %h{%i s 430.1311. 20 WD 2006/ 029862
bE8%E - 48
2- [(S) 2 ((S)-2,5-D oxo-4-phenyl -i m dazol i din-1-yl)-3-
phenyl - propi onyl am nej -t hi azol e- 4-carboxylic acid

nmet hyl ester 0
N O
2PN
S N
H

0

carb

[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-pentanoylamino]-
thiazole-4-carboxylic acid methyl ester

[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.
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\ OO OHFNONSIN N O [00103] The conpound was

prepared as described in exanple 1, except (S)-N- 5
wo-pweAHpsenyl al ani ne was used in place of PCT/EP2005/009926

(S)-N Fnoc-leucine in step (4) of exanple 1.

Mol ecul ar ion was detected48s 464; the expected

nmol ecul ar wei ght is 464. 1154.

2-[(SP2L(S)-2 B-DoRp-Lphehylcintd dzgiidany i )-Baptiengl-paipieridgri)nod-thiazole-
nmet h -ggnt amolyl a%m nol- io thiazol e-4-carboxylic acid
4-03%9?‘}4%3 {ReVresley 2 ON N OS 91 NN H O[00104]
The conpound was prepared as described in exanple 1,
except (R -N Fm)\c-plganyl gl yci ne was used in place of

(S) - N- Fnoc- phenyl cine in st (5) of exanple 1.
15 Mol ecul ar ion vvasAd ect efasy 430; the expected
S SE? .

nmol ecul ar wei ght
2-[(S)-2-((S)-2,5-Di
napht hal en- 2-yl - propi on
acid methyl ester WD 2006r929862 PCT/ EP2005/ 009926
-49- 0O ONOOH SNN O [ 00105] The conpound was
prepared as described in exanple 1, except (S)-N
Frnoc- 2- napht hyl al ani ne was used in place of

[00103) - N- FrRccop6ine wad srbparddias éscribeaniplexaknple 1, except (S)-N-
Fmoc-phenylalanine was used in place of (S)-N-Fmoc-leucine in step (4) of example
1.

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-methyl-pentanoylamino]-

thiazole-4-carboxylic acid methyl ester

\ /O
T
ARSIy
Ay
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 ion was detected as 430; the expected molecular weight is 430.1311.

2-[(S)-2-((S)-2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-3-naphthalen-2-yl-
propionylamino]-thiazole-4-carboxylic acid methyl ester
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5 Mol ecular ion was detected as 514; the expected
nmol ecul ar weight is 514. 1311.

w@2(o6839882 Bi phenyl - 4-yl - 2- ((S) - 2, 5- di 0X0- 4- phePYI/EPI00:1609926
zolidin-1 -yl)-propionylam no]- thiazol e-4-carboxylic
acid methyl ester \ 0 OOHY9N O SINNHOio [00106]
The conmpound was prepared as described in exanple 1,
except (S)-N Fnot-4;®i phenyl al ani ne was used in place

of (S)-N-Fnoc-1Ieu in step (4 of exanple 1.

Mol ecul ar i on was de edoas t expect ed

nol ecul ar wei ght is 4/@1\1 %
2-[(S)-2-(2,5-Di oxo- 42 et 1yl -\phen -im dazolidin-1
-yl)-4-met hyl - pent anoyl am\no] - t®i azol e- 4-carboxylic
acid methyl ester WO 229862 PCT/ EP2005/ 009926
-50- 0 OON N O SINAH-O [00107] The conpound was
prepared as descri bedexarrpl e 1, except N

Frnoc- 2- net hyl phenyl gl yci'ne was used in place of

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

00]

1001088 7L ARG R RA SHPEBH L B M I BRI 1, grosmt o1
FmoEéZ—naﬂmletdykaﬂamm vasi@d, in38add pf (H58F mbtteusirecinf dtep (4) of

det aj | as described below 10 [0101]To a stirred
example; re of 2-nmet hyl benzal dehyde (3.6 g, 30 mml) and
Moléohlarmérw\}a%I détéct@?d Y s (hb @&pe&ed%%’ve%urdrweugmﬁs %1HL1,31 1,

50, mol ) was added a cat al ytic anmount of zinc
|od| de. An exot herm ¢ reaction ensued and the reaction

2-[(S)-3-Biphenyl-4-yl-2-((S)-2,5-dioxo-4-phenyl-imidazolidin-1-yl)-propionylamino]-
thiazole-4-carboxylic acid methyl ester

[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.

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

2-[(S)-2-(2,5-Dioxo-4-(2-methyl-phenyl)-imidazolidin-1-yl)-4-methyl-pentanoylamino]-
thiazole-4-carboxylic acid methy! ester
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m xture left to stir at anbient tenperature for 15
m nutes. The reaction mxture was then diluted with

wa@ aioanzaserd et hanol i ¢ anmoni a sol uti on (30 nlL)PEMEP100&009926
m xture 15 heated to 40 C for 2 hours ina flask
attached to a water condensd#r- topped with a dry ice /
acet one condenser. The reaction m xture was
concentrated in vacu@ the residue dissolved in

et her, dried (mag msulf e) andflltered The
ethereal sol uti on NCOOhH e and saturated
w t h hydrogen chl ori gas Af er |ng for 20
m nutes the pale yel IS)W ate

am no-o-tolyl-acetonitri drc(zzhl bride 20 was

collected by filtration anfl washed with ether (2.97
g). A second crop was obtained by concentrating the
filtrate to half its original volunme, reacidifying
h .
[001TE 1 o1 SOoft M TeRARPEE dEFEREIR SBMBT xcept N
Fmoe2imethydplnyligleciee avsist usddceinhgldce of (S Nefonoapheoslolytinein step
5 ﬂefl ux i? 6M aqueous hydrochloric acid (55 nL.) for 10
(5) 0 %’Eﬁ@pl‘f’e ‘'ore cooling to anbient tenperature and 25
concentrating in vacuo. The residue was triturated
wWth ether / 2-propanol to gi ve crude

o108 G2 anttadhay B ene wikdssestagroriods e efgera

procédisre dBS MailéGa0 TekrahedrorVBses. 1966 -2 6413“"%83 Wih specific details
2006/ 029862 PCT/ EP2005/ 009926 -51 [ ]TO a solution

as desgcribeddelawi no- o-t ol yl -acetic acid hydrochloride (2.5
g, 12.4 nmmol) in 9% w v aqueous sodi um car bonat e
solution (25 nm., 21 mvol) was added a sol ution of
Frmoc- O-succinimde (2.7 g, 8.0 mml) in p-di oxane (55

[0101] FQ aatin@dCnixAireaf 2-hetmilipenzsddetydee@dd god0 mivolmadwas

eim 5] P IRr ERCBILL B0, 2L B s
cataligti® afiBnt of Bine-ieklias ame éﬂ(ﬁheﬂ%rc)rea@ﬁoméﬂﬁﬁecaaﬂd the reaction
stirring_at anbjent tenperature continu

fo
mixtudPt o RHY Abambiest kmpaTELIedgE f b SRINHISE eﬂae iRactipRapixture was
then %ﬂﬂfé‘?ﬂvftﬁ%ﬁﬂl dréféd"rﬂéﬂ‘w%nbﬁc %ﬁffﬁ&ﬁla%]di e%@ac e? andng t1“.!"'f‘e mlxtu re

ueous residue was extract ate
heatad torth .° Cioe 2hpuesina flashyattaches! toc u@teocqndepse&toppamw:th a dry

e SR oL P A GRS e v
residenstdiesdisedl ir emeﬁ\mredrmm%@smm sulfatedtaddfiitered. The ethereal
SOl WaR CORREDIG b PN aled WLk TaGeG GPHES 8RS ey stiring
for ZQQﬁhﬁié‘s t/heaﬁa% kéllcﬁ&‘ bfediSit&te @ athino-o-tolyl- acetonltrlle h&drochlonde

Froc- 2- net h enyl glycine as a colorless solid

was gollepieq bymmlorw:rd wwabed withietheB 62297 g édseqmﬁiscrorv was
obta‘heg b]yggﬁnéeW%)lg the filtrate to half its original volume, reacidifying with
hydrogen chloride 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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15 [0103] Mol ecul ar ion was detected as 444; the
expected nol ecul ar weight is 444. 1467.

WQ@2(406829822 ( 4- Fur an- 2-yl - 2, 5- di oxo-i m dazol i di nPAF/EPI003609926
phenyl - pr opi onyl am no] -t hi azol e- 20 4-carboxylic acid
methyl ester \ 0O OON N-GISN Np HO [0104] The
conpound was prepared as described in exanple 1,

[01 Oﬂi’ oapsol(Byn Nf Ermte apirenyitalyhacete acd hysleathlorigs 68 gofi2.4

mmo LS[% g%yﬁfg}) %g*é@%@nh&%rﬁﬁnéﬁ@ﬁ&ﬂqn&ﬂm ‘f_' 5'1 mmol) was added a
solutl6§)0‘f 'Nn’FdI@@ Sheihaby ¢2.7¢y, Isﬁo mrﬁal) (b b-dibxe (88 @IL) 3BOLC. After

l'ecul ar ion was detected as t he expected
10 mmt@h@l reactien grixture wesavamaed twmﬂbm#@@%@éure and allowed to

stir fo§%ﬂ(@uﬁgoﬂ?‘?jﬁ§§ﬁﬁm S_l.i/‘:ic_lr‘&méqed(()ﬁ? g, 2.0 mmol) in p-dioxane (15
mL) wasadded dzd csltwrdlma’flalyﬂb)erﬁé@hpél;dtumcc:(mtimyebldm' anpdditional 24

e N O S
noursy T RIGHIRGBHTE R oGP TRES B b WP O feRiepif Bxane

and th8 a@{&éﬂﬁé Pedidud WeRPdxtiate dNnitAREhyl cRisBY B ad @@hﬂ.@ e aqueous
used in place of (S)-N Fnoc- Ieuc:| ne in step

layer wasmjugtemtamﬂ Fry2 gmtyéil\ﬂ @qua@uwé@rqcm%l%%d éf‘d 4 then extracted
with %}E&/I’%ﬁ% RhogYhe), ¥ B6m fhae? @@2&@ %)chact@HﬁQH é)%ellmagnesmm

on~was detecte e expecte
sulfahaﬂratud)menlsmtwtn vacd ATha tauds material was purified by

chrorgalplransi g SHPaUPIT B o) Py PR EUBE RER L b v
Fmo@2LlHefMgighenyRjdiie as a colorless solid (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-[(S)-2-(4-Furan-2-yl-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-propionylamino}-thiazole-

4-carboxylic acid methyl ester

[0104] 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-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 454.0947.
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\ 0OO- NINOS NNOH HO]J[0106] The conpound was
prepared as described in exanple 1, except (S)-N Fnoc-
wEb@eptewbani ne was used in place of (S)-N FrocP¢EEER100£009926
in step (4) and N-Fnoc-4- 15 hydroxyphenyl gl yci ne was
used in place of (S)-N Fnmeé2phenyl glycine in step (5)
of exanple 1. Mol ecular ion was detected as 480; the
2-[(S)ex - Napthtmaler@ayla2, Swhdgdhimidaze Bdin1t§B-3-phenyl-propionylamino]-

( . i Y
' thiazoié%(_%f@_%&géﬁ E%/% o%ylpgsnnﬁlo% 2:28- di oxo-i mi dazol i di n-

t hi azol e-4-carboxylic acid nethyl ester WO 2006/ 029862

PCT/ EP2005/ 009926 553- 0 0O OHF IINONS-NN HO

OH [ 0107] The co nd mas prep red as described in

exanpl e 1, except henyl al ani ne was used

in place of (S)-N ep (4) and

N- Fnoc- 3- hydroxyphggy sed\i n pl ace of

(S) - N- Fnoc- phenyl gl yci 5 exanpl e 1.

N- Fnoc- 3- hydr oxypheny icine was prepared in a manner

simlar to that desckWibed for the preparation of

N- Foc- 2- net hyl phenyl gl yci ne used in exanple 2(n)

except that 3-hydroxybenzal dehyde was substituted for
[01 OaTﬁétdWﬁﬁtﬁﬂitﬂWd§ Rysigared My s dribediinexanpleldf exderst (83-N-Fmoc-

h d ol ecyl
phengialgie wap AR e (PYTN-F TR th e R mgc 2

: ' -N-F henylgl cme |n step (5) of
naphitfidifkifie bk decir fRAEE of (S Frpoc-phonyigycine n step (5)

exampdzr dr \ 0 OON _ IIINl OSAN N/ CF3
Molecular ion was detected as 514; the expected molecular weight is 514.1311.

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

\O 0
o. H
0O N
\§/S\J\ TWQH
H

[0106] 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-
hydroxyphenylglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of
example 1.

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

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



10

15

20

H O [ 0108] The conpound was prepared as described in
exanple 1, except (S)-N Fnoc- phenyl al ani ne was used

WO poophzese2 of (S)- N-Frnoc-1 eucine in step (4) aneCT/EP2005/009926
N- Fnoc-4- 15 trifl uoronet hyi phenyl gl yci ne was used in
pl ace of (S)-N Fnoc-phenyl-gBycine in step (5) of
exanple 1. N Fnoc-4-trifluoronethyl phenyl gl yci ne was
prepared in a mannero simlar to that described for
the preparation o Froc- Z-dnst Ayl phenyl gl yci ne used

in exanple 2(n) exceptyt hgyyd YN
4-trifluoronet hyl bedzal d ey, Wwas itutedfor 2-
net hyl benzal dehyde. 2 3 ﬁ\la i on_¥as detected as
532; the expected nol ecUhar ‘wei ght is §32.1028. WO
2006/ 029862 PCT/ EP2005 926 “54
2-{(,)-2-[4-(2-Chl oro- phenyl )-2, 5-di oxo-i m dazolidin-1
-yl ]-3-phenyl - propi onyl am no}- thiazol e-4-carboxylic
acid nethyl ester \ 0 0O OH NOSNN HOC
[010T1eo¢am poendhpas e paredmegesarthessindxxesnle ddexeept (S)-N-Fmoc-

oer 0Ty A TR MG BB H50 0 o
hydr ayRiychtd waspledyh placel ofg Siadd-Fusedphenyddlgciaedn step (5) of
e PRI S S S S FOARE ek
that @I\%égribéﬁ BPth@&FpaFﬂﬂ%ﬁrde?nﬁéH—ZIrhétWTﬁ?ﬁﬁﬁl@Qdﬂfb @8ed in example

fi
Fnoc- 2- net hyl phenyl gl yci ne used i n exanple 2(n)
2(n) exmtthatr@fhycmmb@nw%ﬂweawa? gebabitytes fos Z-mgthyddenzaldehyde.

o RS ARLAER ) ABMEHL Bt e
2-{(S)-2-[4-(3- Met hoxy- phenyl ) - 2, 5- di oxo- i m dazol i di n-

1-yl]-3-phenyl - propionyl am no}-thiazol e-4-carboxylic
acid nethyl ester R04593792-000-001 \ 0O OO N H O-

2-{(S)-2-[2,5-Dioxo-4-(4-trifluoromethyl-phenyl)-imidazolidin-1-yl]-3-phenyl-

propionylamino}-thiazole-4-carboxylic acid methyl ester

\ 0
ey
N O
/SJ\ NM\CFS

[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-
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.

Molecular ion was detected as 532; the expected molecular weight is 532.1028.
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N O SNNHOoO 15 [0110] The conpound was prepared as
described in exanple 1, except (S)-N Fnoc-

Web@ayrebani ne was used in place of (S)-N FmocPCEERI0£009926
in step (4) and N Fnoc-3- net hoxyphenyi gl yci ne was
used |n pI ace of (S) - N- Fnoé4phenyl gl yC| ne in step (5)

N- Fnoc- 3- met hoxy heni %d%@lne was )
2- {(SbZéﬂ;z(iZéEh'PFP ahﬁaym@ﬁ éiqxpﬂﬁvda@hdtrh Vild&henyerropmnylamino}-
| - 2- met hyl phenyl gl yci ne used
thmz?%e%gé igm$%&9r9§ﬂ&icep t hat 3-nmet hoxybenzal dehyde
was substltuted for 2-nethyl benzal dehyde. Mol ecul ar
ion was detected as 4P4; the expected nol ecul ar wei ght

IS 494.1260. WO 2@62;)29862 (JJ:’CTII_}EPZOOSI 009926 -55
I

2-1(9)-2-(2

5- Di oxo-4-( 3-net hy @@ylo 'En/n 1-yl)-3-pheny
| - propi onyl am no] - tt$iazl©e A-"cdr bo c acid nethyl

M) 5 [WEL1l] The conpound was
kampl e 1, except (S)-N Fnoc-

prepared as described i
phenyl al ani ne was used
in step (4) and N Fnoc- 3- nethylphenngIyC|ne mas used
in place of (S)-NFnoc-phenylglycine in step ( of

[01099); aﬁpménaoumt wae@reparredma geraniplegl in @Xammﬁé pxmnin(sa}N-Fmoc_
phen}{)lrgleag]éﬁr?;%on ofj 'Tklﬂié &2@2{1 I"1:3r/]l(11 (g enfﬁ%d gl yci n%t({i}se%fj NrFmoc-2-
chlorwfgarmlgdyé]hg)/vésaum emhlafﬁaf (S‘s)l-igafqnhwb@nez'\}g‘gﬂﬁii?@m awap (5) of

| te t enzal dae ecul a
example Ty M- btdse2 Al o Bhe e G e A SR ed I AR ager to that

desciibed fb? e reparatlon of N-Fmoc-2- methylﬁhem{ lycine used in examfle 2(n)
oxo4(4m‘sta/tt ?lm dazol 1 d
u

exceptytkaatﬁshmrﬁben@aédebyd@waﬁﬁhbﬁs ol ford- -methyikenzsidehyse.
MoleQhTioEREY befttEd ab 488NHR explddibd RdRcular weight is 498.0765.

2-{(S)-2-[4-(3-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester RO4593792-000-001

[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-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.
Molecular ion was detected as 494; the expected molecular weight is 494.1260.
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15 [0112] The conmpound was prepared as described in
exanpl e 1, except N-Fnoc-4- nethyl phenyl gl yci ne was
w@e@d/02986pl ace of (S)-N Frnoc-phenyl gl yci ne i n BCEPP1085/009926

of exanple 1. N-Fnoc-4-nethyl phenyl gl yci ne was

prepared in a manner siml-&86-to that described for

the preparation of N-Fnoc-2-nethyl phenyl gl yci ne used

in exanple 2(n) 20 except that 4-nethyl benzal dehyde

was substituted for 2-nethyl benzal dehyde. Ml ecul ar

i . det ed .as 444: the expected | ecul ar wei ght .
215} a SaDiexe A (o Buop i e e b G0 By Pragioyibminol-
thiazdleid-carbéxyift 4dd Insemiypeyter phenyl ) - 2, 5- di oxo-i ni dazol i di

n-1-yl]-4-nmnethyl -

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

ester \ 0 0 ON \N S~, NNHOJ5 [0113] The conpound

was prepared as de@s&ribed i mexgnple 1, except

N- Fnoc- 4- i sopropyl Nyl o yc}né‘ wag=t(sed i n place of

(S) - N-Fnoc- phenyl gl fci e ilh™ ske exanpl e 1.

N- Fnoc- 4-i sopr opyl ph§ny|[§;| ygI nel\was epared in a

manner simlar to that cri b@d for the preparation

9

of N-Fnoc- 2- et hyl phen cine used in exanple 2(n)
except that 4-isopropyltenzal dehyde was substituted
for 2-nethyl benzal dehyde. i o Ml ecular ion was

[011 _eecl:ctapgwgpgus nd4v7v%;s pt rggal%)épaescégsdcr{tr)%lde‘lﬁ lé')(%an\f\g "9 g&ce‘p‘c’t (S)-N-Fmoc-

phengfafdnie dabdrsetiftPIEL PN Pmds-feudirxio-dtep dayahd A-Pmbc-3-
- 4- et hyl - pent anoyl am no} - t hi azol e-4-carboxylic

2yl
metha%h]anwﬁhrﬁme was aised i pirae of (S)-N-Fmac-rehemiglxcine/in gfep (3) of

[QELH TR i | '
crenfid ISR 5n S B3t S il to vt
desctilsedifarihe pasmarafion 8f AN Frone2-piethylpbénygiyeinenussideip x@mple 2(n)
exceS{ 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

gAY
/R
IO

[0112] The compound was prepared as described in example 1, except N-Fmoc-4-
methylphenylglycine 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-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.
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exanple 1. N Fnoc-4-chl orophenyl gl yci ne was prepared
in a mnner simlar to that described for the
w@e@parmsi on of N Fnoc- 2- met hyl phenyl gl yci ne uBETEP2905/009926
exanpl e 2(n) except that 4-chlorobenzal dehyde was
substituted for 2-nethyl ben¥al dehyde. 20 Mol ecul ar ion
was detected as 464; the expected nol ecular weight is
464.0921. WD 2006/ 029862 PCT/ EP2005/ 009926 -57
2-{(S)-2-[4-(4- Met hoxy- phenyl) -2, 5-di oxo-im dazol i di n-

(Shotd 3 awykam k-1 hiazqlgr 4-capboxylic
2-A(SERH IO pn B Y AR AR IR - A
pentd@dyiainiriod-thieap b davizexylic egat eetiad edtegcri bed in

exanple 1, except N-Fnoc-4- 5 nmethoxyphenylglycine was
used in pI ace of (S) N-Frmc phenyl gl ycine in step (5)
of exanmple 1. N Fno § Onet hoxyphenyl gl yci ne was
prepared in a manne imlar t® Hhat descrl bed for
the preparation of N N gl yei ne used
in exanple 2(n) exce & RZ-3
substituted for 2-nethylb
was detected as 460; the e
460. 1417. 10
2-[(S)-2-(4-Furan-2-yl -2,5-di oxo-i mdazolidin-1-yl)-4-
[0118Ft ey Copentad aydsarriepaied as dascﬂiteaddfinca(ampdy:l 1, exeeptdV-Fmoc-4-

o BB M pBERICNE S D e 'n PR Ha TP SRARDIVGINS in step (5) of
exanspleent N rhd®<d-iBdopropylphenylglycine was prepared in @ manner similar to

t ed®nol ecul ar wei ght is

that described for the preparation of N-Fmoc-2-methylphenylglycine used in example
2(n) except that 4-isopropylbenzaldehyde was substituted for 2-methylbenzaldehyde.
Molecular ion was detected as 472; the expected molecular weight is 472.1780.

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

gAY
/SJ\H NWC|
0

[0114] The compound was prepared as described in example 1, except N-Fmoc-4-
chlorophenylglycine was used in place of (S)-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.
Molecular ion was detected as 464; the expected molecular weight is 464.0921.
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15 furanyl gl yci ne was used in place of

(S) - N-Fnoc- phenyl glycine in step (5) of exanple 1.
wobdoeoedser i on was detected as 420; the expectPdI/EP2005/009926

nol ecul ar weight is 420.11036.

2-[('S) - 4- Met hyl - 2- (4- naphttdl-en- 2-yl - 2, 5- di oxo-i mi dazo

lidin-1-yl)-pentanoylam no]- 20 thi azoI e-4- carboxylic

2-{(Sxerld- Gﬂle 0@5@@%){2 saliexoinRkzoidn: Eylidometndo26
pentarﬁgﬂ i } Olle'-\ﬂ-cgrb}&h@'acﬂ I‘Qleef%%g Jethe conpound was

escrl except N-Fnoc- 2-
naphthngIyC|ne was used in place of
(S) - N-Fnoc- phenyl gl ycigne in step (5) of exanple 1. 5
Mol ecul ar i on was cted aso48 t he expected
nol ecul ar weight is 4 N‘L4654 [(S)-=2-(2,

5- Di ox0-4-t hi ophen-3-&I 4l m fazql i g -@ - 4- et hyl - pe
nt anoyl am no] - t hi azol%- oX¥ i c \ac¥d (?(et hyl ester
\ 00 -0H NON SNNH®Ga_ig[01d8] The conpound was

prepared as described in exanple 1, except N-Fnoc- 3-
t hi enyl gl yci ne was used in place of

o114 6B RS TR AU ilas B8 W eximBE A Baert-Fmoc-4-

methmitnlmenhﬁglymeg&bﬂs usedinoplase o2 (S)LEI-I:jmoc pheny:jglycme in step (5) of
4- n 2, 5-di oxo-i azo

examiEe {1 VR B OO MRS GTe Was Briated To BIBORYH Smiar to

that @éé&lb@@tfbb’{heeﬁl{eﬁérétloﬂ of N-Fmoc-2-methylphenylglycine used in example

2(h) except that 4-methoxybenzaldehyde was substituted for 2-methylbenzaldehyde.

Molecular ion was detected as 460; the expected molecular weight is 460.1417.

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

\ 0

O\§\ OYH
/N9 /
iy 4

[0116] The compound was prepared as described in example 1, except N-Fmoc-2-
furanylglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of example
1.

Molecular ion was detected as 420; the expected molecular weight is 420.11036.

2-[(S)-4-Methyl-2-(4-naphthalen-2-yl-2,5-dioxo-imidazolidin-1-yl)- pentanoylammo]
thiazole-4-carboxylic acid methyl ester
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15

OON Lit, OSt, NF HO W 2006/ 029862

PCT/ EP2005/ 009926 -59 [0119] The conpound was
wWee@parse2 as described in exanple 1, except N FODEP2B5/009926

fl uor ophenyl gl yci ne was used in place of

(S) - N- Fnoc- phenyl gl yci ne i Pt ep (5) of exanple 1.

Mol ecul ar ion was detected as 448; the expected

mol ecul ar wei ght\isX48.12167. 5

2-[(S)-2-(4-Benz ]dIOXOd) yl - 2, 5-di oxo-i m dazolid

i n-1-yl)-4-methyl - ImtarmyI%m

i azol e- 4- car boxyl i t Ryl
NO HO @ [0120]Fh ounfl was—g
descri bed in exanple 1 ept N- Frroc

nethylenedloxyphenngIyC| was used in place of

(S) - N Fnoc- phenyl gl yci ne |n step (5) of exanple 1.

N- Frnoc- 3, 4- net hyl enedi oxyphenyl gl yci ne was prepared in
[011Z] Thexoomiposhdiva plepatdihis descri bélﬁmh émmpr@a except N-Fmoc-2-

ration of N-F C- 2- rreﬁjw%g %gcme used in
naptﬂﬁﬁﬁ%pgegyﬁ u§§ chagf (8 moc-p enylglycine in step (5) of
exarﬂEIbW' enedi oxybenzal dehyde was substituted for
met hyl benzal dehyde. 15 Ml ecul ar i on was detected as

Moleﬂukar iomwasxqriected art 8 ihaexpetigdtmolecylar wisigiat is 480.14674.

2-{(S)-2-[4-(3-1o0do-phenyl) -2, 5-di oxo-imdazolidin-1-y

| ]-4-nmet hyl - pent anoyl am no} - thiazol e-4-carboxylic

acid nethyl ester O

2-[(S)-2-(2,5-Dioxo-4-thiophen-3-yl-imidazolidin-1-yl)-4-methyl-pentanoylamino}-
thiazole-4-carboxylic acid methyl ester

\ 0
0 ot
L E;e\@
SN s
H o)

[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.

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



0O NOrN SNNHO 20 [0121] The conmpound was
prepared as described in exanple 1, except N Fnoc- 3-
wo caboptmsny| gl yci ne was used in place of PCT/EP2005/009926
(S) - N-Fnoc- phenyl glycine in step (5) of WD 2006/ 029862
PCT/ EP2005/ 009926 -60 exanple 1. ,
N- Froc- 3-1 odophenyl gl yci ne was prepared in a nmanner
[0118] Hhe apmpeundavas prepereded deseriberd inpexsiapiet 1,cxcept N-Fmoc-4-

ruorbb RSB USDH Bale SSUAEE R BRI P o o
exandpleet.hyl benzal dehyde. Mol ecul ar ion was detected as
MoISS U 491 S St SR Sy PeCd moieciiay weight is 448.12167.

5-di oxo-i m dazolidin-1-yl]-4-nethyl -
5 pent anoyl am no} -t hi azol e-4- carboxylic acid nethyl
ester \ OO OHNONNNOH S ~& HO0 [0122] The

onpound was_prepared as described jn exanple 1,
2-[(SS52c Lo RE altioxo] 5 Wngeh-ShaperiEnigen - Dnfknelidt | n
(15> Nr=EAT -msnl j i tep (5) of
pentgb(gyﬂng e o]!.tﬁi)ﬁglbgegul arr [ rl]}fwa%'isd’@fgt c!teglgﬁas 446; the
expected nol ecul ar weight is 446. 1260.
2-{(S)-2-[4-(3-Hydr ogy- phenyl ) -2, 5-di oxo-i m dazol i di n-
1-yl]-4-nmethyl - 1%

H
pent anoyl am no} -t hi e- & c?nyl j-c_aci d met hyl
ester \'0 0 -OH N SS/IR NN&O
: N
H 0 oJ

[0120] The compound was prepared as described in example 1, except N-Fmoc-3,4-
10 methylenedioxyphenylglycine 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-{(S)-2-[4-(3-lodo-phenyl)-2,5-dioxo-imidazolidin-1-yl]-4-methyl-pentanoylamino}-
thiazole-4-carboxylic acid methyl ester

\ o]
/|
AN W@
H 0 |

20 [0121] The compound was prepared as described in example 1, except N-Fmoc-3-
iodophenylglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of
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O OH [0123] The conpound was prepared as described in

exanpl e 1, except N Fnoc-3- hydroxyphenyl gl yci ne was
w@e@d/02986pl ace of (S)-N Fnoc-phenyl gl yci ne i n BCEPP1085/009926

of example 1. N Fnoc-3-hydroxyphenyl gl yci ne was

prepared in a manner siml-&-to 20 that described for

the preparation of N-Fnoc-2-nethyl phenyl gl yci ne used

exariple dxa¥hHneoc-3{i mdophemjﬂglyttlhatwés prepaced ea rad rdensitailavae that

doscRET L ol i N A A LR Gl 20
excegﬂﬁﬂat Bhéd%&%ﬂ%ﬂ@' B8 %abstﬁﬁie@lffbr PsmétyldetBAidehyde.
(S 5- i'oxo-4-(3-trifl uo rometh

I he
Moleaylay ign wag gl@tﬂqtqd Bg-556y the axpeatag molecular w%lgh% is 556.0278.
pent anoyl am no} -t hi azol e-4- carboxylic acid met hyl
ester \ 00 OH NON SNNHOGCF3 5 [0124] The
compound was prepared as described in exanple 1,
except N-Fnoc-3- trifluoronethyl pheny I%] yci ne was used

2-{(S)+2- [ﬂk@eﬁy@mxywelny%&qm@wymgamhm&ﬁ- -§trepthyl-5) of

pent GBI e e REE s B Y RO Or e ror

the preparation of N Fnoc-2-nethyl phenyl gl yci ne used
1o in exanple 2(GNn) except that
3-trifluoronet hyd nzaI dehyde yas substituted for 2-

nmet hyl benzal dehyde. Non ﬂs detected as 498;
t he expected nol ec | gh 40 %a
2-{(8)-2-[4-(2-|\/bthe y- 25 ox0-'i m dazol i di n-

1-yl]-4-methyl - 15
pent anoyl am no} -t hi azoI e-14- car boxyl ic acid methyl
ester \ 0O H 0O ON

[0122] The compound was prepared as described in example 1, except N-Fmoc-4-
hydroxyphenylglycine was used in place of (S)—N—Fmoc—phenylglyciné in step (5) of
example 1.

Molecular ion 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

N

o]
H
o2
§” N Nm
H o

OH

[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.
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NOSNN HOOI/[0125] The conpound was prepared as
described in exanple 1, except N Fnoc-2-

woreaohogphenyl gl yci ne was used in place of PCT/EP2005/009926
(S)- N Fnoc- phenyl glycine in step (5) of exanple 1.

N- Foc- 2- met hoxyphenyl gl yei6he was prepared in a nanner
simlar to 20 that described for the preparation of
Moledul&ninn- Raseetsdighas bl jhe expacied maoleeanyeight I 446.1260.
except that 2-nethoxybenzal dehyde was substituted for

2- met hyl benzal dehyde. WO 2006/ 029862 PCT/ EP2005/ 009926
-62 Mol ecul ar ion was detected as 460; the expected
nol ecul ar weight is 460.1417.

2-{(SR2{[2 H-Dioxct4{(3-tiaromepigipiieny B-ifridaanlidin- taytiadzoiatyln- |

-yl ]-4-met hyl - pent anoyl am no} - thiazol e-4-carboxylic

Pe”"%@lﬁ‘ﬁ@ﬁ‘ﬁh%69'%@$*C?rb@¥%ﬁf‘c?ﬂ8 MefPSEEN N H O O 5
[0126] The conmpound was prepared as described in
exanpl e 1, except, N-fnoc-2- chlorophenyl gl ycine was
used in place of ¢Sy-N Fnoc-phenyl glycine in step (5)
of exanple 1. N-F -&-c I \§pHenonchine was
prepared in a manney g nmiljar {o descri bed for
the preparation of Ns | gl yci ne used
in exanple 2(n) to except that g-chlo enzal dehyde
was substituted for 2-nethyl benzal dehytde. Mol ecul ar
ion was detected as 464; t'he expected nol ecul ar wei ght
is 464.0921.

={(S)-2-[4-(2-Fl uoro-phenyl )-2 5-di oxo-im.d [ ., n-1
to124[ e SorRabiid Wb rabeis R desc el LeBiaS uh B Sekiroc-3-
trifluckhiétivgphehylgiytile waduséd @ Placd dP(S)-N-Fmoc-phenylglycine in step
(5) of example 1. N-Fmoc-3-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 3-trifluoromethylbenzaldehyde was substituted for 2-
methylbenzaldehyde.

Molecular ion 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-

pentanoylamino}-thiazole-4-carboxylic acid methyl ester

o

jN o NN

N Nm
0 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-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 2-methoxybenzaldehyde was substituted for 2-methylbenzaldehyde.
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SNN/ HOF 15 [0127] The conpound was prepared as
described in exanple 1, except N Fnoc-2-
wo bwenzgshenyl gl yci ne was used in place of PCT/EP2005/009926

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

N- Fnoc- 2-f | uorophenyl gl yci‘n@2 was prepared in a manner

es bed for the preparation of
MO'%“EH%” &’Eﬁé{*ﬂ ?tsﬂa%/f@ Jof ferecied malesklaryyeaight(ia¥6001417.

except that 2-fluorobenzal dehyde was substituted for

2-met hyl benzal dehyde. Mol ecul ar i on was detected as
448; the expect ed nol ecul ar wei ght is 448.1217. WO

0 PCT/ EP2005/ 009926 -63
2'{(33'%{%&2 gﬁ (pgrepy[) o o-ipeninisiazolilintloWb4imethykpeintnoylamino}-

thlazblé,r Ao oxdtieRicly yl ami no} -
hi azol e- )ﬁmcar boﬁfpﬂgteggél?d met hyl ester \ 0 OON NO

SN HOF 5 [0128] The conmpound was prepared as
described in exanpled, except N Fnoc-3-
fl uor ophenyl gl yci as used in I_pl ace of

(S) - N-Fnoc- phenyl gly exanpl e 1.
N- Frroc- 3- f | uor ophen gII CI ed in a manner
simlar to that descﬁlbb}d he n aration of

N- Fnoc- 2- net hyl phenyl gl y&i n usedo|n exanpl e 2(n)
except that 3-fluorobenzal gdehyde was substituted for
2- met hyl benzal dehyde. io0 | ecul ar ion was detected as
448; the expected nol ecul ar weight is 448.1217.

[01 Zﬂ'l{f(esdorﬁpd')%d %W@@éﬁéﬁ@@&%&r%d IP example 1, except N-Fmoc-2-

di oxo-1 m dazol 1-yl]-

ChIOF%"rlﬁWywamm uwd unzpiaee of (,\%}Ndimbcmfmy@lymew step (5) of
exanfpid ' N-FhdL- Qch%}JopﬁEI%llglycme 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-chlorobenzaldehyde 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 -yll-4-methyl-pentanoylamino}-
thiazole-4-carboxylic acid methyl ester

\ O

[0127] The compound was prepared as described in example 1, except N-Fmoc-2-
fluorophenyliglycine was used in place of (S)-N-Fmoc-phenylglycine in step (5) of
example 1. N-Fmoc-2-fluorophenylglycine 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.
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O 15 [0129] The conpound was prepared as described in

exanpl e 1, except N Fnoc-3- nethoxyphenyl gl yci ne was
w@e@d/02986pl ace of (S)-N Frnoc-phenyl gl yci ne i n BCEPP1085/009926

of exanple 1. N-Fnoc- 3-net hoxyphenyl gl yci ne was

prepared in a manner siml-@-to that described for

the preparation of N-Fnoc-2-nethyl phenyl gl yci ne used

in exanple 2(n) except that 3-nethoxybenzal dehyde was-

substituted for 2- nethylbenzaldehyde 20 Mol ecul ar ion

2RISR i aBoBissoBeRERsRRS) YEGE R VAN lamino}-

thlazé’leM Eérb% R Bcillir&®nfeédr met hyl - phenyl ) -i m dazol i din-1

-yl)-4-nmet hyl - pent anoyl am no] - thi azol e-4-carboxylic
acid nethyl ester \ 0 OON / NOSNNHDO

[ 0130] The conpouﬁd prepared as described in
exanpl e 1, except © anc 3- npﬁhylphenylgly0|ne was
used in place of (S%/ ﬁe' Ig ne in step (5)
of exanple 1. ,C|ne was
prepared in a nanner%m Iar to tha described for

t he preparation of N—an met ¥yl phengl gl yci ne used
in exanple 2(n) except thpt 3-nethyl benzal dehyde was
substituted for 2-m ethyl benzal dehyde. Mol ecul ar ion
was detected as 444; the expected nol ecular weight is

[0128helddipourtt] Rab (PRpared2as described in example 1, except N-Fmoc-3-

ﬂuorcfnf@a@txg? e s mm!%cz%f)%@ M?Pﬁ%bﬁﬁewé%ﬂwﬁw ) of
d9r - F%b Sifordpiéryidydihe lvlfa@ ﬁr@ﬂaaﬂédﬂ?ﬁa ﬁs(amfé#@ﬂnmsto that

repar ed escrl% in exanple 1, except
described for the preparatlon of N—Fmoc—2 methylphenylglycme used in example 2(n)

except that 3-fluorobenzaldehyde was substituted for 2-methylbenzaldehyde.
Molecular ion was detected as 448; the expected molecular weight is 448.1217.

2-{(S)-2-[4-(3-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yi]-4-methyl-

pentanoylamino}-thiazole-4-carboxylic acid methyl ester

\ O
o) o H
2898
SNNm
H ) X
/

[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.
Molecular ion was detected as 460; the expected molecular weight is 460.1417. -
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20

15 phenyl al ani ne was used in place of
(S)-N-Fnoc-1leucine in step (4) and N Fnoc-4-
woredohprgshenyl gl yci ne was used in place of PCT/EP2005/009926
(S)- N Fnoc- phenyl glycine in step (5) of exanple 1.
N-Frmc 4- et hyl phenyl gl ycin@ was prepared in a manner
imlar to that described for the Baration of

(SNZF%QQomﬂh(@rrﬂaﬁ&wpbewpﬂnnlda@eudmnw hiethy{pentanoylaminol-

| dehyde was substituted for

thlazgtécrrggﬁy? rlllggﬁcgﬂéw%@?%%@l\/bl ecul ar ion was detected as

478; the expected nol ecular weight is 478.1311. WO

2006/ 029862 PCT/ ER20Q@®»/ 009926 - 65

2-[2-(2, 5- Di oxo-4Q+{ ophen- BPyI - m dazol idin-1-yl)-3-p

henyl - propi onyl am no [ aéo arboxylic acid

met hyl ester \ 0 O QNI

was prepared as described”i

(S)-N-Fnoc- 5 phenyl al anfd ‘

(S)-N Fnoc-leucine in step](4) and N Fnoc- 3-

t hi enyl gl yci ne was used i n place of

(S) - N-Fnoc-phenyl glycine in step (5) of example 1.
[013@;‘@@2?@1?% ﬁ'Walsgﬁrlég fége%\??egéﬁr{%deﬁd?i%@gﬁ?%%%ggtN Fmoc-3-

methbdpphm@ym wasplssayin pllyas of(S)sédr mmc—phanydgbclz(mh step (5) of
oxar g b o ARSI 0B & HREeh ot

descdbé@ttcbremeqaeﬂi@tlohfw NeR prct2namlpeiehiglyeRicdiéed B example 2(n)

excep! fipdprmet iR S IpICRbES MarsWRstiUigHdAy Pymethylhenaaidehite
Mole@dRlr ich Wab-detdcidd B@QﬂM' ihe expe t r?olecular e rTgeht is 444 1467.
propi onyl am no} -t hi azol e- 4- car boxyl1 ¢ aci
ester 0 \OOO- NF N /S3--N N\ O O 15 [0133] (1)
2- Ami no-t hi azol e-4-carboxylic acid ethyl ester was
prepared by a

2-{(S)-2-(2,5-Dioxo-4-(4-methyl-phenyl)-imidazolidin-1-yl)-3-phenyl-propionylamino]-

thiazole-4-carboxylic acid methyl ester

[0131] 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-
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-Fmoc-2-methylphenyliglycine used in example 2(n)
except that 4-methylbenzaldehyde was substituted for 2-methylbenzaldehyde.
Molecular ion was detected as 478; the expected molecular weight is 478.1311.
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nodi fication to the procedure of Kumar, R ; Rai, D. et
al ., Heterocyclic Comunications 2002, 8, 521-530.
wabioenesse2 (18. 45 g, 240 nmol ) was suspended i NPCT/EP2005/009926
absol ute ethanol (192 m-) and to this was added et hyl
bronopyruvate (52 g, 240 205mmol) over 5 minutes. The
solution was stirred at room tenperature overnight and
2-[2-{heDiorordethiopitemd3iyhinridenolidimd —ylwaephemtlmrmoeyla(mmq-thiazole-

- ous hydrochloric acid (44 nL). The
4'035&&%%30'91%%@ § washed with ethyl acetate (2 x) WO
2006/ 029862 PCT/ EP2005/ 009926 -66 and back extracted
with water (50 nL). The combi ned aqueous sol ution was
adjusted to pH = 1@ th sodi um hydr oxi de and
extracted with 10% di Iorg‘nﬁgﬁﬁe i n tetrahydrofuran
(3 x 200 nL). The cowbiined jor gani t1Sacts were dried
over sodium sul f at e, scongent d a dried in
vacuum The pale yellow gblid wag taken 5 into
di chl or omet hane (25 nl - d to the slurry was added
hexanes (300 nlL). The Ry xt'ure was vigorously stirred
for 15 mnutes then filtered on a 9 cm funnel and
dried in vacuumto give 2-am no-thiazol e-4-carboxylic
[013_&}Tl®%igﬂ2p2uﬁdtvﬁars mpf@l’ecbéé da@tmtﬁedswi ?)darz()l%& ,@xcORUS)-N-Fmoc-
[ m xture o t hi azql e-4-car
phera/g% %“'8? s WSk plage @ (QZ&E Flgucipg instap a@gﬁxﬁi\gﬁm“‘&
thmr@gl}m%@%a%%e%ﬁn'ﬂa@é‘of%% -R&ho@pHehPighyicind s%@ﬁ% F¥ample
di um nethoxi de over mnutes. T e ice bath
1. Nebemogetthign\dglyginervag pespared freqymargn sipia i%magdemr@ed for
f 0 '
the ArbbhEBH o NS 2 a8 R ip B EA R exoopt that
thloptmmee‘.htama(kltbhym!enmsebﬁxmesla‘orrﬁtmaﬂ'qllben]zﬁldﬁrrgdm xture
was adj uste with so arbo
Molegifar o s istigiel po e R erPe SRf anglacu bl martigias 47305 19
nm.). The conbi ned organic extracts were washed with
water, dried over sodiumsulfate and concentrated to
give a pale yellow solid which still contained sone
solvent. It was taken into hexanes, filtered on a 5.5
cm funnel then dried in FX&OWPE give
2-am no-thi azol e-4-carboxylic acid nmethyl ester 20 as

2-{@ -Rp4-E3 mmauﬁﬁét%){yl héngl)-z‘lé-@ioxaﬂ&ﬁééfomhw ygmiﬁﬁenyl-

am no-t hi azol e- 4- car i c aci ester :

prompnybmmo}ﬁhtﬂznle-@s;a gcm%wnatfmh \éer( 4.518 g,
16.69 mmol ), 1-hydroxybenzotriazole (2.255 g, 16.69
mol ) and 1, 3-di i sogropyl carbodiimde (2.127 g, 16.69
nmol) in a 25 n?é re of dieghl gfonethare (50 nm-) and

N, N- di net hyl f or mani N(250n1-§/ r y

[ I AN 0

[0133](1) 2-Amino-thiazole-4-carboxylic acid ethyl 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) was suspended in
absolute ethanol (192 mL) and to this was added ethyl bromopyruvate (52 g, 240
mmol) over 5 minutes. The solution was stirred 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 %)
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stirred at anbient tenperature for 24 hours. The
m xture was diluted with dichloronethane, washed wth
wowRi0er029862 i ne and dried with magnesi um sul f at ePCT/EP2005/009926
Evaporati on of the solvents and chromat ography of the
resi due over silica gel usi®fg- a gradient between 0
and 25% et hyl acetate in dichloromethane gave
and bagl sytractedmithawater (50 mL). The combined aqueous solution was

adju%t% g—g{‘/h:ﬁyg@%@ﬁﬁng hl%r;(ﬁ& %r?c? Eﬁt?ggteg 'Bﬁ Q/‘g dlgﬁloromethane

in te[r@liﬁﬁd)(u:tan (3 x 200 mL). The combined orgamc extracts were dr|ed over

kT 5 LR i et P Syl sSeua v
into &cﬁ@f&ﬁéﬁa‘n@ (QS'rHL)”EM‘YA th‘%eSél&‘F FaddedPh ia%bé@@'ob By The

m xed di chl or onet hane INn an | ce-
mixture; W&%WQQMY slirsed épr(@mutessl&nrfﬂwpdmsa &duha duraved and dried

The react
in vat i 5310 2 U3 Eold it Boro e Al i oR6F e LR B sotd
(38 gMQQI%)et her. The suspensi on was sti rred vi gorously for
10 5 mnutes and then filtered. The solid was
partitioned between aqueous sodi um bicarbonate and
di chl oronet hane. The organic | ayer was separated and

[013 %Ee midae cﬂz-dnw@rthl@@éleexic%ﬂsémC\éactdﬂemkpsét@F %@%Wmmol )

combi ned organic extracts ‘were was
anelr (el rellewas sapiesh 1 @rr ise batieang de dtwamadded BE% sodium

meth%Ql er{\ieg 309?\}%‘(%3 The i  ice bath was e moved fftﬂ]30 mlputei AFGW

am no- 3- phenyT - prop! onyl am RO Fazo
Smalbmﬁdbie@ veredilteeedpff and testhisryedlowesolofidn waistaeldeal safurated

3
aquebpufanfiT oty A0k uPacio)bEnFalido gemeregigss methanol
The m»duretwaﬁetimstéd toypHey8/0 Wigh 6Bdiim llcaﬁ?or{’aﬁi el Ixtréfed using

ggl(%ﬂ @[ tic_anpunt of zinc iodide n
11 et/ Aefranydreilan (35 200 Mk (P@é‘@ﬂ@ﬁe%%@@m@%ﬂ@ﬁsmm
wasHe%'Wi@rf Wa%redﬁéé SvEPsddiurrSulfate 3 ddik hﬁ%%gz‘ t%'l#?% étsd‘ﬂﬁg yellow

| eft tO stir at roomterrperat ure
solid Wl@métllhemtamd\mnaeqy@na k ovast iaan agitodrexankes, filtered on ab.5

o LY g4l v e LRl b B Y et

as a palegyelldvesolidXti 1&g wéBs%goncent rated to give an orange
solid. The orange solid and 6N aqueous hydrochloric
acid (76 nL) were heated at 110 C for 3.5 hours. An
oily 20 brown residue was renoved and the sol ution was

[0135]¢n§@utms@bfeg drindLiReSRe-4 0o 6dfic a2/ h'fétP'l‘ﬁ%sf&rs(éQﬂ %eﬁs 17

ntQ water and saturated aqueous sodi um bi car bonat

mmolatS)-Nitag- phemdelanine (Aem&,ﬁ, 189 memel)i drhyerexyienzotiagple

I tal
2258 £, 84T Prg ML, SQURUSRRIRLAT IR 12,14 1 A i =
mixtuge lofl dightaromethane (50 mL) and N, N-dimethylformamide (25 mL) were
stirred at ambient temperature for 24 hours. The mixture was diluted with

in m

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-tert-
butoxycarbonylamino-3-phenyl-propionylamino)-thiazole-4-carboxylic acid methyl
ester (4.97 g, 81%).

[0136](4)  2-((S)-2-fert-Butoxycarbonylamino-3-phenyl-propionytamino)-thiazole-
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Am no- ( 3-fl uoro- 4- et hoxy- phenyl ) -acetic acid was

obtained as a light tan solid after 25 drying
w@®sneght (7.05 g, 85%. PCT/EP2005/009926

[ 0138] Ami no- ( 3-fl uor o- 4- met hoxy- phenyl ) -acetic acid

(2.0 g, 10.04 mml) was disgsol ved in p-di oxane (24

nm.) and 0.5 M aqueous sodi um hydroxi de sol ution (22

4- carbbxylibladlﬂltﬁiéthy’ﬂlfbm (@ gegm?| m?ﬂ);ln,)l Wgarlxgé irbdichlordmethane (25
his sol uti on_was e | -ter 0 u |car

mL) if 2hges Bath-1 STNRIOR RS B 215 BTG BiFSacp it he

solut.f?ﬁ VRNLHRSH fdrhes nalir&mphe %aét%ﬁnﬁmr@nﬁaé @(/aéoﬂéﬂé’d and the

m Xxture was concentrated to renove WO 2006/ 029862
resid mwasmwwe@logm ethere 3 héi scpensiondvagipliged yigasopsly for310

i R T SRS AR AT pEHA St

blcar@dﬁété(ér@ﬂmmbl‘brﬁéthwne akres etgan(Glayer wad seperated amddhe

aqueéﬁ%f&y%{' Ip/\?ﬁ%e%t/%g;t%f Hgllgﬂlg{&%tl%ﬂﬁggéh ! edon%%ed organic extracts
were Wé@fe@l' Wit BEhE %nefd ridd€ovRirlsodiurg Shfate’ E@W@ﬁo@ oﬂﬂ‘éeso'lvents

- but oxycar bonyl am no- ( 3-1 | uor o- 4- met hoxy- pheny
gave ae(t(S?LQewnmoe&phgngl props%y ammpmlaz@@réhpampw ¢ acid methyl

op| onyl am no) -t hi azol e- 4-car
esterg é}?lg%v@fg%ﬁ 1%5 000,50 g 1.637 mmwl).

t ent - but oxycar bonyl am no (3 fluoro-4 io

nmet hoxy- phenyl )-acetic acid (0.514 g, 1.719 nmol),
di i sopropyl ethyl am ne (1.164 nol, 6.55mmol) and
1- hydroxybenzotriazole (0.24 g, 1.80 mml) in N N

155 MBS B KBl Gy 15 anc

tnmeﬂhy@lykoyam@é(ﬂi 4Ty 152089 Nlmtbl) Wastatdemirmbh’gdlydmnuumt of zinc
afluroro hos ate

odiden A PARIGF B RASAAT Pestisebi 4t M EsLtS Al B are rose to
=50 8idhd'®me reaBREmMiR0EL WBS Iéf??&l’;ﬂlroaﬁ rabhPRsbdratséifor 2@ mlnutes

lent tenperature for 1 hour. The reaction m xtu
To thmwmemas addﬁcéargﬂlutwfaaranm@ inygefEnal(3H6 tmL,n7eN in

I back t I
metngfE) SR N RE s e 20 it 2 UETC id o By wiFEBr8action
tube.! THEMiRfure AeHisUEBriddntrated @Ngilverndrapgeadliaf Tiel draaggeblid and
contained in a 60 nL capacity vacuumfiltration

6N aqueows hydroehiorid asid (ZBomdd aaienheatachate! HhaCder 3.8ahqyss. An oily
brown 5%@5‘%&\2% ltc?%%o\}'%g%n%w g@nﬁén &l rReffdidd'® drivhidPt $he tan
solid ﬂvdS( &ssavédirtemiatbrand yatrhmoydsous-ddiimidicarbondte was
slowly Adag! i AR HEA o JoAG e B TE ety T Ly et oaing BusBnsion

was &Rd in an ice bath, filtered over a 5.5 cm funnel and washed with cold water.

Amino-(3-fluoro-4-methoxy-phenyl)-acetic acid was obtained as a light tan solid after
drying overnight (7.05 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 cooling in an ice bath. To this solution was added di-fert-
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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25 [0140](8) -
2-{(S)-2-[2-tert-But oxycar bonyl am no-2- (3-fl uor o- 4- net
wheoghopisenyl ) - PCT/EP2005/009926
acetyl am no] - 3- phenyl - propi onyl am no}-t hi azol e- 4- car bo
xylic acid nmethyl ester (088 g, 2.28 mmol) was taken
into dry dichloronmethane (20 nL) under argon and
dioxaﬂmamu adjustechta pd =b3W'nth I ahiisowsagotadsiedn hydrogen sulfate

solulg BhSERET o Bp et B d R B e Blaeieitn ety
aceta:texeu«)eanmmtmgan@emmetdri@tm,e’ﬁ@oamrd KMHgRS filtdied #Hd
di ssol .ved in di ¢chl oronet hane and precipited with

concgpiialeciAdive RPTPWELITGONE cghs%reyﬁalwt@n. girles ofl gy enr@r / hexanes

oo A8 BIRORNTAT [ RE LB P bt 21 .

73%mi th ether and dried to give a tan solid. The SO|Id
was di ssolved in dichloronethane and washed with
saturat ed aqueous sodi um bi carbonate. The organic
solution was dried over sodiumsulfate, filtered,
concentrated and dried to give
2-{(S)-2-[2-am no-2-(3-fluoro-4-net hoxy-phenyl) -acetyl
[013% polutien st @al(5)-8-amino-3-phenyl- proplonylamino)—thiazole—4—carboxylic

acid BB R 8% By PRI Bolhe oo

methegy-yphieanl)efcetic acid (0. 514? 1.719 mmol) dusopro ylethylamlnet(1 164
enyl’) - acetyl

mol, érﬁ{qgﬂ%' ﬁ%%iﬁyﬂrqawéémwgg&grﬁeﬁ% Bri h§élr@m@1)d'a/\66’xyl ic
dlmeﬁﬁllﬂnﬂﬁﬁmﬂs (ﬁ?ﬁﬁ_g vidte %flﬁea in %nﬁé@ baWFHr)S §Wﬂ.|tes to form a yellow-

di'i sopropyl eth m ne

orang%sﬂblhylr @@e&ﬁotrmom Y-\, %N-&&tmeﬂxylmowhutl on of

neralyFSEARRGHO 938 L tRalBb e Pk hos sz o

minutdsnarict thag ICS tﬁljc]h ng mndvgd@nm;meaﬁaf:f ietlallaved t@sf lOét arhbient
ut e nd t i luted with et y acet ate.
tempﬁf%'i (6 Br oo Yia SHSTARH IR MiKiuE was;taken ing byl @&etﬁr@ @nd

washediitbAHE fdethe BYMBIARE Rk Extideeed Rhth Qﬁﬁy‘ﬂ RBthte. The
purification of the residue by chromatography over

combingd eEJajue exiraeis valetitesedthrasgmetlayerndf sodium sulfate on top of a

pad (g‘ ‘{fl{%?é%'@&]‘i‘%@gg ﬂﬁé;%g L capac fy vaguum lflJtl’ajl qn fynnel. The pad of
sodiunmisdliziel ard silida jgb] was plashgt thmqghomm athiyh a%:eﬁate and I_the flitrate
oot o M i Tt

methEX@-ﬁhbﬁyl?a'c@tﬁarﬁﬁfW}%Eph?érWIJp?dpléﬁyléhﬁkﬁo}%%z*dlélﬁ%a'rlﬁbxglic acid

| 'owi ng "conpounds were prepared
methybq&tgq@%g)%%m (2, 3- Di hydr o- benzo[ 1, 4] di oxi n- 6-yl ) -
2, 5-di oxo-i mdazolidin-1-yl]-3-

[0140](8) - 2-{(S)-2-[2-tert-Butoxycarbonylamino-2-(3-fluoro-4-methoxy-phenyl)-
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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phenyl propionyl am no}-thiazol e-4-carboxylic acid

met hyl ester WD 2006/ 029862 PCT/ EP2005/ 009926 -70- O
wW@2MN6RWBN O ISSN N\ / O O [0143] Prepared BGSI/EP2005/009926

descri bed in exanple 3 except that

tert-but oxycarbonyl am no- -69 -

(2, 3-di hydro-benzo[ 1, 4] di oxi n-6-yl)-acetic acid was

filtratiese vashef l;/ﬁﬂelemér taﬂtitdglefdl to give 2 tan Sﬁ“d Thﬁ solid was dissolved in
dlchlglgqtngé( %Caélagmwgsnﬂegfwl(ﬂg satuurgtre% aqune%usosxc}/duﬁ)mebngar)oongteet I'Fhe
orgal)%ts%}ﬂbﬁr\pé’é‘ghé@"o'i}@r égdlarrijélﬁli“a‘ié OrilRP8d O dn dEnfafad Bn@ ﬂYEd to-

-acetic aci r epar ed described in exanple
give B+{Eps2-f2-anmine-2- @xﬂlecpb-‘%-lmthexytphenyl) acetylamino]-3- phenyl—

prop S PR R BERY Do setRie B a0 70 0, 92%)

523.1286. Cal cd. Mass, 523.1282 (M+H). to
[ 0144] 2-{(S)-2-[4- (2, 3- Di hydr o- benzo[ 1, 4] di oxi n-5-yl ) -

Cdi i LA 1-vil-3. .
(014 5§ SOl BB o e aTiness 7 Supre- 4By Phesyl-acetylaminol-
3- phaﬁ)tlfafbpl%ﬁw@?nlﬁb}qméidlé’f4- ce\rbok{n@ Adid Ay Nester gcm@[; 0.688
ared as described in exan}za 3 except th
mmo@mng(gmpb@pww@uﬁwne (0.48 mL, 2.75 mmol) in tetrahydrofuran (10 mL)

was égd Pd Q%ﬂfﬁwhi@?%@q ﬂfgeo()é'.ml, O ALRIMG) REA thi¥Re of toluene

use ace
(10 rbm axx@tﬁrdbryd;dfardm@@( 13L) buer 60 Minetehabxd/ “@hdhginixhremas stirred
But ox ca

at 0 & tor{ B 2g 1han G 1T BB bk aniie was washed

with Riaetabafle afd d#i%ﬂ%\)éi’%@dhﬂn %&ﬂ@‘@ eEvhpdhtids obthangbiisnts and
except t hat - et hyl enedi oxybenzal dehyde was u?‘éql)_ in

purifisatief Ofathesrsﬂdwrw ahr@@@ategsap&w&'ﬁr glicpiel el

o 5 LB e P SRS P4 o

imidaztdidoi-1-gi]r8-phehyl- p?opmnylammo}—thlazole -4-carboxylic acid methyl ester

0. ZEﬁg AR prop| onyl am no} -t hi azol e- 4- carboxylic acid
( fﬁ% °lester WO 2006/ 029862 PCT/ EP2005/ 009926

HRMS: Obs. Mass, 513.1245. Calcd. Mass, 513.1239 (M+H).

Example 4

In a manner similar as that described in Example 3, the following compounds
were prepared.

[0142]2-{(S)-2-[4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl]-3-
phenyl propionylamino}-thiazole-4-carboxylic acid methyl ester
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-7\ OOON NOS-INNO1lr)0 [0147] Prepared as
described in exanple 3 except that

whewsprsry car bonyl am no- PCT/EP2005/009926
(2, 3-di hydro- benzof uran-5-yl)-acetic acid was used in
pl ace of tert- -70 -

but oxycar bonyl am no- ( 3-f | uor o- 4- net hoxy- phenyl ) - acetic
acid in step 7.\5 O
Benzyl oxycar bony®aki no- (2 30§/ dr o- bﬁ furan-5-yl)-a
cetic acid was pre g\i 5 SOLik ohne, E.H W
et al., J. Med. Ch S~ 4/ OLRI\/S: Cbs.
Mass, 507. Cal cd. MHSS, . 3 (M+H). [0148]
2-{(S)-2-[4-(3,4-D net - phenyl ) -2, 5-di oxo-i m dazol i
din-1-yl]-3-phenyl- id
pr opi onyl am no} -t hi azol e- 4- carboxylic acid nethyl
ester 0O OOONO N-- SNN\ / OO [0149] Prepared
[0143FPdpaead b@descmtf@damﬁ@rﬁpl@)@@i&eﬁt it teﬂ—butOX)(carbonylammo-

2.3V Y L IR AP b Betiecid W GOk BUAGR ehero- (3.
buto@dé%&ﬂarﬁﬁfoh@ﬁﬂud}aﬁﬂméth?%ﬁ&h%gﬂ?—'ageﬁ@ atld&R sfep 7. tert-

XY

t'ert - But oxycar bo

BUtO&YQﬁébﬁbﬂ?@h’mﬁﬂ &éwrofbemzom Aiioxinépyl)-adetis adielseas pespared
as d%&ﬂﬁéﬂ'mleg en’z at§|g I?a%gd %gx@éiﬁe?tné gT ace of

ethylanédilo&ybuer&almHydEyNaé)aslédlhrdphy:éQ)f 3-RiMvo- @ﬁath&%ﬁbenzaldehyde.

HRN%l@é% ﬁIF?Caéz%d %%263‘ %'2% 143%-21(%1&?:%3 W?HB di oxo-imd

azol i din-1-yl]-3-phenyl - propionylam
i no}-thiazol e-4-carboxylic acid nmethyl ester WO
2006/ 029862 PCT/ EP2005/ 009926 -72 \ OOOONF F N

[0144] 2-{(S)-2-[4-(2,3-Dihydro-benzo[1,4]dioxin-5-yl)-2,5-dioxo-imidazolidin-1-yl]-3-
phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester

0]

\ o H o/\\O
2B
L3 N\ﬂ 5

O

[0145] Prepared as described in example 3 except that tert-butoxycarbonylamino-
(2,3-dihydro-benzo[1,4]dioxin-5-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-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-yl]-3-
phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester
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SN N O [0151] Prepared as described in exanple 3
except that tent-butoxycarbonyl am no-
W@ 29084020862 uor ophenyl ) -aceti c acid was used i n PCHER200$/009926
tert-but oxycar bonyl am no- ( 3-
fl uor o- 4- et hoxy- phenyl ) -ac#8tic acid in step 7.
tert-But oxycarbonyl am no- (2,3 5 difluorophenyl)-acetic
aci d was prepar e\daagdescri bed in exanple 3, steps 5

and 6, except tRaX 2, 3-dif Qork shyde was used
in place of 3-fluorg—8 ne yde. HRVE:
C(bs. Mass, 501. 1043% 9 (MtH). io0
[0152] S
2-{(S)-2-[4-(2,4-Di fl ug
in-1-yl]-3-phenyl -
- propi onyl am no} -t hi azol e-4-carboxylic acid nethyl
ester 0 OO NF INII OSANNF HJ[0153] Prepared
[014b]§3répam§d bedlesmlﬁtﬁm@rﬁpl@@Medﬂﬂ@ét benzyloxycarbon Iamlno—

(2.3- 4By e NG P SEICHCHd B SRR S no- ( 5
buto%af‘ﬁéﬁ&flé’mﬂfd'ffﬁb &B% vl M%%/ gﬁgwfa%fl il | ﬁtsfegycet e

tert - But ox onyl am no- uor op eny

Benzyloxycaenyraspiacdd, dingdse-bebzofuran-xdrptaticiacid wassprépared as

B, ESIRERE oy M AT IRN OBy o o

LRMSbObdvedass, BIV. 1045d. Kiaks 504338 (BBH)1039 (MrH) . 20
[ 0154]
2-{(S)-2-[4-(3-Chl oro-4-net hoxy-phenyl ) -2, 5-di oxo-imd
azol i di n-1-yl]-3-phenyl -
propi onyl am no} -t hi azol e-4- carboxylic acid mnet hyl

[01 4813 £6) 00 42006/0Ae By RSP ryH20 82699 4R RlazoTdn- QyIP3h Henyl-

proplonylamlno}-thlazole 4- carboxyllc acid methyl ester

\
o] o_ H O—
s)\N ©

0

0
phenyl ) - 2, 5-di oxo-i m dazol i d

[0149] Prepared as described in example 3 except that tert-butoxycarbonylamino-
(3,4-dimethoxyphenyl)-acetic acid was used in place of tert-butoxycarbonylamino-(3-
fluoro-4-methoxy-phenyl)-acetic acid in step 7. terf-Butoxycarbonylamino-(3,4-
dimethoxyphenyl)-acetic acid was prepared as described in example 3, steps 5 and
6, except that 3,4-dimethoxybenzaldehyde was used in place of 3-fluoro-4-methoxy-
benzaldehyde.

HRMS: Obs. Mass, 525.1442. Calcd. Mass, 525.1439 (M+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' OSINNO HO/[0155] Prepared as described in
exanpl e 3 except that tert-butoxycarbonyl am no-(3-
w@e kioenzesdz met hoxy- phenyl ) -acetic acid was usedPCTEP10a8@®9926

of tert-butoxycarbonyl am no-
(3-fluoro-4-net hoxy-phenyl)7acetic acid in step 7.
tert - But oxycar bonyl am no- (3 5
chl or o- 4- met hoxy-yphegyl ) -acetic aci d. was prepared as
described in exanfl-& 3, stepd 5ﬂan 6, fexcept that
3-chl or o- 4- met hoxy- benzawl d yJE/ 5 d in place of
3-fl uoro- 4-nmethoxy- Ken: ‘ Obs. Mass,
529. 0948. Cal cd. Mass,S 524. 0943 LbMEH) . i o
[0156] 2-{(S)-2-[4-(3, 5- or o- phenyl ) -2, 5-di oxo-imd
azol i din-1-yl]-3-phenyl
pr opi onyl am no} -t hi azol e-4- carboxylic acid nethyl
ester \ 0 OONF Ip NIl O SANN HOF[0157]

[015F] PRpeEd a8 déRBAPed flekanBiATBkEet tRAERPLLLBRYcarbonylamino-

ert-butox§carbpnylan1no- (3, 5-difluoro-phenyl)-acetic

t
(2,3-dilugrophenydercstic gaidwasofseddptplace okiprabionytathbngargno-(3-
- j o tabt _
fluord - et g Snefh P A by MeB s MBS RRRr S ner 2.5-
difueropiengly-apetip aciedvas pagsred aedidscribedripegadpless esteps 5 and 6,
crcepg 2, s R Dl S R R R85
benZadehyifess, 501.1042. Cal cd. Mass, 501.1039 (MrH). 20
015
HRN{ZSZ{ Pé]ﬁ Masg. 01406831 1GIed-Massna01L 2032 (Mbkld- i mi dazol i d
i n-1-yl]-3-phenyl -

propi onyl am no} - t hi azol e-4-carboxylic acid nethyl
ester WD 2006/ 029862 PCT/ EP2005/ 009926 - 74-

[01562] 2-{(S)-2-[4-(2,4-Difluoro-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester

[0163] Prepared as described in example 3 except that tert-butoxycarbonylamino-
(2,4-difluorophenyl)-acetic acid was used in place of terf-butoxycarbonylamino-(3-
fluoro-4-methoxy-phenyl)-acetic acid in step 7. fert-Butoxycarbonylamino-(2,4-
difluorophenyl)-acetic acid was prepared as described in example 3, steps 5 and 6,
except that 2,4-difluorobenzaldehyde was used in place of 3-fluoro-4-methoxy-
benzaldehyde.

HRMS: Obs. Mass, 501.1045. Calcd. Mass, 501.1039 (M+H).

[0154] 2-{(S)-2-[4-(3-Chloro-4-methoxy-phenyl)-2, 5-dioxo-imidazolidin-1-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester
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O OOHF NO~SNN HOF/[0159] Prepared as
described in exanple 3 except that

W@ e00b/OassDXycar bonyl am no- (2, 6-di fl uor o- phenyPQFBERBDH/609926
acid was used in place of tert-butoxycarbonyl am no- ( 3-
fl uoro-4- et hoxy- phenyl )-acE+c acid in step 7.
tert-But oxycarbonyl am no-(2,6 5
di fl uoro- phenyl )vyacetic acid was prepared as descri bed
in exanple 3, st 5 and 6 cept tdpat
2, 6-di fl uoro-benzal gefydey msed in/place of
3-fl uor o- 4- net hoxy b}\nz defyde- RV OCbs. Mass,
510.1043. Cal cd. Mass, "8i0: §. 1® \

2- et hoxy- phenyl ) - 2, 5- di ox

[0160] 2-{(S)-2-[4-(5-FlLyorge
o-im'dazolidin-l-yl]-
pr opi onyl am no} -t hi azoke
ester \ 0 OONHF NOSNN HOOQO [0161] Prepared

as described in_exanple 3 except that
[0155];?[&;)@{5@(5;@ @igﬁgrdp@;d Ehexaimpls-3 except that fert-butoxycarbonylamino-(3-

chIo@-ﬂﬁgpaﬁﬁphg%ﬁ?ggﬁ@%Ei)d.'\ﬂﬁgh%éd A% brhowast it cBHSSHY1amino-

onyl am no-
(3-flYBot4-nmtioey-pieeiyb)xgeqtiosagit in atapt 7.c fert Bdtoxycatbemylamino-(3-

{ ent - But I i no-(5 . .
chiof speto R ERRATAERER PR tes preparer asiesopbesin syemple 3, steps
5 and & extosthan3-ekRirelemdth&tyebenzdidefiddwas xeeatin bk of 3-fluoro-
5-f| uoro- 2- met hoxy- benzal dehyde was used in place of

4-mefhexyrBeazaldeydeoxy- benzal dehyde. HRVB: bs. Mass,
3 4 0162
HR'\/E‘:-}‘{ %%; g'a[sga %%“"’8?5%??&25&@3“#%%535%‘&@% ;M%Hg[ G o i m d

azolidin-1-yl]-3-phenyl -
propi onyl am no} -t hi azol e-4- carboxylic acid mnet hyl
ester

[01 56] 2-{(S)-2-[4-(3,5-Difluoro-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester

\ 0
0§ . OYH F
/)
S)\N Nw
H 0

[0157] Prepared as described in example 3 except that terf-butoxycarbonylamino-
(3,5-difluoro~-phenyl)-acetic acid was used in place of tert-butoxycarbonylamino-(3-
fluoro-4-methoxy-phenyl)-acetic acid in step 7. tert-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-{(S)-2-[4-(2,6-Difluoro-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester
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WD 2006/ 029862 PCT/ EP2005/ 009926 -75- 0 Oo HF NI
0 SANNO HOJ[0163] Prepared as described in exanple
wW@2@%029862 t hat tert-but oxycar bonyl am no- ( 2- PCT/EP2005/009926
f 1 uor o- 4- met hoxy- phenyl )-acetic acid was used in place
of tert-butoxycarbonyl am no#4 -
(3-fluoro-4-net hoxy-phenyl)-acetic acid in step 7.
tert - But oxycar bonyl arpno-(2 5
f 1 uor o- 4- net hoxy- yl) - aceéi c @ci ¢ was prepared as
described in exanple)3y stgp except that
2-fl uor o- 4- net hoxy- Bendal dgh d in place of
¥ (bs. Mass,

y

513. 1244. Cal cd. Mass,

[0164] 2-{(S)-2-[4-(4-D

m dazol i di n-1-yl]-3-phe pr opi onyl am

i no}-thiazol e-4-carboxylic acid nmethyl ester 0 \OOH

N OSN\/ N NO [0165] Prepared as described in
[0158Knepheed as despibachint examplet excapnt dhatoasi b xyeatdenylamino-

@ 6B haTRECRRT B s Bhad ylale 6 ForBliox) Balb A fanfino-(3-
fluorémmgﬁo%ynmﬁélmgyadﬁl‘nieradid iri(iit@bi T. eri-Butoxysa®pnylamino-(2,6-

.. tert-Butoxycar am no- ( 4- L
d'ﬂUQrPr%ﬁffvﬁ)a%é/%ﬁﬁffg%ﬁﬁ)pfﬁe@tqdca%e%crw@g i3 1exgaIdR 3asteps 5 and 6,
T e ST T
benzgldahydeo- 4- net hoxy- benzal dehyde. HRMS: (bs. Mass,

HRVRBob8 ast2s #6510485 BaicPind€s S (Mdds. 20

[0160]2-{(S)-2-[4-(5-Fluoro-2-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester

\OO
O_ H F
N
ey
g AN
\

[0161]Prepared as described in example 3 except that tert-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-Fluoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester
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[0166]

2-[2-(4-Benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-i m dazolidin-1
WO 2005/038621- cyano- phenyl ) - propi onyl am PCT/EP2005/009926

i no] -thi azol e-4-carboxylic acid nmethyl ester WO

2006/ 029862 PCT/ EP2005/ 009986 -76- 0 OONO N O ~

SINNO HON [0167] Prepared as described in

exanpl e 3 except thgt (S)-2-tert-

but oxycar bony!| am) -3-(4- cyano phenyl ) - propi oni ¢ acid

was used in place S) -
%i‘ O 8I’1IC acid in

t ert - but oxycar bony{an{ no43-
in -acgtlc acid\vvas used in

step 3 and benzo[ 1, §

yl -tert-but oxycar bonyl

pl ace of tert-

but oxycar bonyl am no- (

acid in step 7.

Benzo[ 1, 3] di oxol -5-yl -tert-but oxycar bonyl am no-acetic
[01631@répaﬂ@31 4y @psarivddan exdafsle Gt@@epﬂtr@tambﬂt&ycatmlémno (2-

except that 3, 4-pethyl enedi oxy- al dehy

ﬂuorq;xﬁgn@é@aymheava@&eap agid Vigs ged. PRERYRNYIamino-

—qu%Fb ARN%hOl giheij%c)e%%c?d in&bs - Mﬁ‘sﬁuto%r%ﬁﬁammo (2-

2- (4-Benzo[ 1, 3]di oxol -
fluorcs4 gnethoxypiheaybhiaagtin-atidwas @remaredraﬁad@gqnbed in example 3, steps

5 ancﬁ@f%e)pé@{agﬁ-ggg o&qé]%wﬂﬁ%bgﬁ% ﬁleﬁycg?g%gg}’ n?)%.?c% of 3-fluoro-

4-melfok§Serzatdetpidet i on of

HRM% [C&b%, Iﬁags §)13 %SM‘ 8a?cl ass 5%’ 1223% (wl %O I m dazol i d

3- (4- cyano- phenyl ) - pr opi onyl am no] -t hi azol e- 4- car boxy!
ic acid nmethyl ester (131 ng, 0.25 mmol) in dinethyl
sul foxide (2.5 nm.) was added potassi um carbonate (92

[01 645%'-{(8)-2-[4—(4-Dimethy|amino-phenyl)—2,5-dioxo—imidazolidin-1 -yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester

N ’
o—% 0 N
N O Y /
/
S»\N NW\N

0]

uor o- 4- net hoxy- phenyl ) -acetic

[0165] Prepared as described in example 3 except that fert-butoxycarbonylamino-(4-
dimethylamino-phenyl)-acetic acid was used in place of feri-butoxycarbonylamino-(3-
fluoro-4-methoxy-phenyl)-acetic acid in step 7. tert-Butoxycarbonylamino-(4-
dimethylamino-phenyl)-acetic acid was prepared as described in example 3, steps 5
and 8, 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-yl-2,5-dioxo-imidazolidin-1-yl)-3-(4-cyano-phenyl)-
propionylamino]-thiazole-4-carboxylic acid methyl ester
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0.67 mmol ), water (2.0 nL) followed by hydrogen
peroxide (0.17 nmL, 1.7 nmol, 30 w.%in water). The

w0 e®al2dseyy sol ution was allowed to stir over ni BEI/ER1005/009926
room 20 tenperature. The reaction was neutralized with
10% w/ v aqueous citric acid/eand partitioned between
ethyl acetate and water. The organic | ayer was washed
with brine and (drigd over magnesium sul fate. The
crude product was-gurified by 2006/ 029862

PCT/ EP2005/ 009926 77 chéo‘ﬁg/ raph Q\ﬁfr silica gel
eluted with ethyl teto gi SOZ-(4-
benzo[ 1, 3] di oxol - 5- 3§J\4 Bxy- 2, 0Xo0-i m dazolidin

-1-yl)-3-(4-carbanoyl - pHenI)

propi onyl am no] -t hi azg carboxylic aci d net hyl

ester as a white sol|- 90 ng, 65% . 5 [0170]To a

solution of 2-[(9)N Z. (4~ benzo[1, 3]d

i oxol - 5-yl - 4- hydroxy 2, 5- di oxo-

i m dazol i din-1-yl)-3- (4 car banoyl - phe propi onyl am
[016/FDPrephred 8% de&crdmdm@»tamplao’i eixcapdtting eééé& -tart-( 80 ny,

butofysatoSfadidd 382y af b e nle 488 Y B iigptd 87 o)-2-
AT G P A e e
yl- feﬁ@%&t@fy@ar beiwlargingasetic| agid ww%&w@mﬁ f%n né and
butosé;vda%rgxsﬁq.ﬁ@gﬁ;ﬁﬁbm-%tﬁa&ﬁphéhﬁ) a%ehcyserdsnvg%ﬁ

renmove roduct was triturated w th methanol /
Benm[éx%ox@tmukteﬂ-butpmaboayianmw@eu@ agidwgas prepared as

descl%hgsé?r)r e%ar%:@g,n&%&’ SIRt] gf&ce?)t mat?&é-n%t%%nemo(}??o' id
benzdldetydedvasusedrivyplapd ef BH)uapo-dpimettydgrberdaldétivaizol e- 4-

ar Roxyli c ' th ster 30% . HRVE:
LRV BB tMass 3542 1 Salcafies, oot Mo

2-((S)-2-{2,5-Di 0x0-4-[4-(2-pyrrolidin-1-yl-ethoxy)-ph

enyl ]-im dazolidin-1-yl}-3-phenyl -

pr opi onyl am no) -t hi azol e- 4- car boxyl i c acid nethyl

ester O OOON_ NN SNNOO 200 .
[0168] 2-[(S)-2-(4-Benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl)-3-(4-carbamoyl-

phényl)-propionylamino]-thiazole—4-carboxylic acid methyl ester

\
o) o_ H o)
B VsSge
s)\N "
o)

0

A

NH,

[0169] To a solution of 2-[(S)-2-(4-benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl})-
3-(4-cyano-phenyl)-propionylaminol-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 stir overnight at room
temperature. The reaction was neutralized with 10% w/v aqueous citric acid and
partitioned between ethyl 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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[0171] Prepared as described in exanple 3 except that
t ent - but oxycar bonyl am no- [ 4-
W@ 200p929861 | di n- 1-yl - et hoxy) - phenyl ] - aceti ¢ aci PCTEB2005/009926
used in place of tert-
but oxycar bonyl ami no- ( 3- f | uoro- 4- met hoxy- phenyl ) - acetic
acid in step 7. tert-
chroatogrgphy ovaysikica geréléte(dzwnh letioyliadietaté ty lgivet By )2-ehen

benzbit 3t ey S ep SO ICB7I 0ty oY L 4P bewoyt-phenyi)-
propk Ia{ntﬁﬂo EHléﬁdl@-ﬂ @érbbﬁi)lrc’\bélﬁrnﬁetﬁgFé‘ét@%éi)@%rmfé/éolﬂr (90 mg,

roxyp enyl gl yci ne

5%N N- di met hyl f or mami de was added sodi um hydride (60%
by wt. suspension in mneral oil) (480 ng, 12.0 mol)
under an atnosphere of nitrogen. The m xture was
stirred for 15 mnutes at 0 C, then at room5

[017O]a'Frp)am11u11roe1 OfFR2-[(B%-2nf4Ane rex0| 1,Bdd ibkel-5-gbdhyidnaxyt B, |5€dhoxo-

lmlda?z;:glg r{—r&—y S%? d%ﬂ%ﬂ G ?p&]%g{y{ﬂa%rgﬁﬁﬂo a'd'glji gitttégrg—%ﬁﬁgr oxyllc acid

methl,'l 8tef®h ing, D4 mméw irﬁaw@ﬁc é&uur(n@lnm) V\fa@oemded zinc 14183 mg, 2.8
erature for three da ol | owed renoval

mmq{h\pmgh@rﬁilﬁyre WeRdeeRd 16 a@d@r 6ﬂ¢élr$ elh@d@amrbwas neutralized
with EQPLHQ%H%(!]JFH lE)'ic,earb nate at C (agd extracted W|th etlw acehate )T he

ut oxycar bony am no- rroli
organjchayst Was waabed iwGthelgiine a/ad dlmedobvem rmg]mmmmulfate The

solvﬁg%%gém\ggtﬁaom éfg’r&%c tv'%ﬁnsglt% ?’E wﬂﬁgﬁgﬂg]anglsf diethyl ether,
filteréd éh&)dr%d{tb@)weclz{ (8)(2’»(4%%@554 Blaapek-B)yl2hBaidxo-itidaLblilin-1-

Xx0-i m dazol i di n- 1-
yl)- 3ﬁﬁeq%vbarﬁpwbpwl)m&nyﬂwﬁ\p&ﬁ@aaalsa“rsasaﬂxwt&c agiddnethyl ester
(23|.F§t§(yd ester 0O \OONO O/ -It NN~ 0-0 SO 15

174] "Prepared as described in exanple 3 except that

HRMSsr ObisuMaiegcadb a9l afialed.[Mass, 552.1184.

( 3- net hoxy- propoxy) - phenyl ] -acetic acid was used in

pl ace of tert-

but oxycar bonyl ami no- (3-f1 uor o- 4- met hoxy- phenyl ) - acetic

acid-in step 7. (R -tert-

2- (($¥B Cﬁcﬁdhomﬁytﬂa(ﬁmwrdlmr( -3-ytethowxy-pheoythiyjdazobdint1-yBcephenyl-
proplonylammo) YR58z 81ES 4pcar%oxyhc acid methyl ester

[0171] Prepared as described in example 3 except that ferf-butoxycarbonylamino-[4-
(2-pyrrolidin-1-yl-ethoxy)-phenyl]-acetic acid was used in place of fert-
butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7. fert-
Butoxycarbonylamino-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-acetic acid was prepared

as follows.
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20 manner simlar to that described for the
preparation of tert-butoxycarbonyl am no-[ 4-
W@ 200p929861 | di n-1-yl - et hoxy) - phenyl ] - aceti ¢ aci BICT/BP2005/009926
exanple 4 (o) except that 1-bronp-3- nethoxy-propane
was used in place of chlorogghyl pyrrolidine
hydr ochl ori de. HRMS: Qbs. Mass, 553.1754. Cal cd. Mass,

[0172FBo anSce ChHEN .soRRiohd (B)-N-tert-butyloxycarbonyl-4- _
2-{(S)-2-[4-(1-Met hgl - 1H benzoi m dazol - 5-yl ) -2, 5- di oxo
hdeQX)iﬁm%{yﬁ;Iijpéﬁ._Oyg 1 334 mmol) in dry N,N-dimethylformamide was added

oSS Pl RIS 750 s

atmagphereof\nitrogens TheOnixtuijeOwz$ ptived ferol aniioutesfat 0 °C, then at room
- - zoi m dazol e-5- car.bal dehyde repgared as
tempr B KT R85 T 5 TesuBnahios iRy s el
chiotoettmgpyryodlRiine hydnsaRiotitle(@68lmg 14.9mmon ahd Wsassidadodide (310
&;?arlg%%l C _gg‘munt of zinc iodide. The reactiaon m xture
mg, Y eline mixtusppiesRtinved e ParLieIRRIBIHP 4P three days,
fonog_ea%?%hﬂi@%fwm—fdiﬁﬁ?m%fﬁ. HAaghidd'% &%..t‘l'l@r%sri% Gfﬁc&

issolved in a 7N solution of ammonia In netha
contained 7mprird fgri-butaxycabangtaminod4-(THyrislidinat o -athoxye-ahedyl]-

ol .: r
acet(cee{n%% }A%ts ﬂ%elé dﬁﬂ?“@ ggﬂ‘g‘?}fﬁ@?s@@ﬁ@g?a@a@ﬂﬁ l‘ﬁ%ﬂ%‘ﬂe resi due
HRM@&s Otiss Mesee87812068. CGdlodduash)3ra2b® (MeHaci d (=10

m-) in a sealed tube. The m xture was stirred at 110

io Cfor 6 hours then cool ed and concentrated under

vacuumto afford a solid residue. This solid was

di ssol ved in N, N-di et hyl f or mam de (=20 ni).
01732 yA-IR) e [4-B-Metho ro -ph -di5-giekb-iRidadolidin-1-yl}-3-
[ gzl‘cgﬁgongte),(%S . g 3.>§§pm;ri§5?f§) &/e?@d]added and the v
pheny-proRieNiaging) thiazgle-droasbeslie acid matbylaster

tenperature. Thegsol vent was then renoved, t)we resi due

was washed wi'ghget her, do ediand then dissafved in 15

tetrahydrofuran Y55 nip. Tp M hi@\ut was added
N T o
0I384- c oxylic acid nethyl
bed®

(S)-2-(2-am no-3/ \
phenyl propi nyl am 80- thi a¥

in exanple 3) (800 ng,
tion mxture cooled to 0 C.

ester (prepared as des

2.62 mmol) and the
1- (3- D nethyl am nopropyl ) - 3- et hyl car bodi i m de

hydrochl ori de (500 ng, 2.61 nmol) was added and the

I [ LXE Ur |1 s/ to ient .
TR0 B S S B b LR Bhino -
(3-methndy-propoxyitplienyiescaticeitid aaki usedria pldes veen-
butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7. (R)-tert-

Butoxycarbonylamino-[4-(3-methoxy-propoxy)-phenyl]-acetic acid was prepared in a
manner similar to that described for the preparation of fert-butoxycarbonylamino-[4-
(2-pyrrolidin-1-yl-ethoxy)-phenyl]-acetic acid in example 4 (o) 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-yl)-2,5-dioxo-imidazolidin-1-yl]-3-
phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester
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ethyl acetate and water, the ethyl acetate |ayer was

dried over sodiumsulfate, filtered and concentrated.
w6026t i on of the residue by chromat ogr aphyP@WEP2005/009926

silica gel gradient eluted between 0 and 50% v/v

et hyl acetate in dichlorom®-hane and then gradient

el uted between 0 to 4% net hanol in dichl oronethane.

Preci pi tation of t he isol ated product froma

t et rahydr of ur a®-s9l uti orn, W h an excess of hexanes
af f orded 2-{(S)- 2 2Nter-bto nyl/am

i no-2-(1-nethyl - O AT Ol zoI

r0| ongl am no ;tJhI azol e-4-carbo
xylic acid methyl est as an anDrp ous white solid
(510 ng, 33%. HRVS: ‘Qbg. Mass, 593.2167. Cal cd. Mass,
593. 2177 (M+H) WD 2006/ 029862 PCT/ EP2005/ 009926 - 80
[0177] (2)

[0176%76 @Séouahdrﬁoﬂ ﬁhﬁetByIIt-stmzbm;dbaoierﬁ}cmt(alddwdw@rdpared as
nzolm aazo

desoriest 'acwwpﬁﬁﬂm c@%nen%+62m'>dwwmtm§"w frapide &2 ml; 15.0
mmolg‘I Ssﬁ\é‘ e?‘Eé td?ﬁbuﬁsdfez'inc 16%% Mhe PedARnMRtUre Woss stirred

30% v/v solution of
at ambaint Ite:mper@d‘lenel Q\I%n@bt,mqmedﬂ%ﬁﬁd#mt\ﬁéﬁént angd fhe resylting

. l )., The d q
s ERsbodR n ST BRR R Hifot Ty helabl U RE O i -
sealedhébé. efﬁhé Inga%rmwﬁwh?mwn hé?wmm? Ia§65t°33 {hed cnoted to ambient
neutralize the addition o [ 0
tempaRlupHRILERNGERTAISY Wader Varlurh Ti reeifte S dissgived in BN
aque& i oghﬁgb%td 10 meast A eBaleditiber & h@ﬁhl)&m@Was stirred at 110
partitioned between dichl oronmet hane and wat

°C fon@heura henapoled Abd GogreRtraird LASEEMaGHYR to a or§ 85l Fesidue.
This Wﬁl%@é g[&gbf@%&% N' le h)ﬂfo?méﬁga%&oﬁ%%ﬂ)e 'Iqﬁitﬁgﬂé%e (4 mL,

anrc extrac sorptlon
28.7 Ninﬁcsl)aun@Hetert—bdiyadlcamcmate (85& angy@PB3trhmol) Wagﬁeadded and the

mixtuf e DR AT STCES BF AR aIT tpBarahwe-TRaS 3R ugs then
remo?éc?etﬂb%élabié"vﬁas“ﬁé%éﬂ Wﬁﬁ Nt deiediama thehfdidsolved in

tered and concentrated. The re s di sgol ved
tetrahmdrefelfara(ﬁﬁjMﬁ BB wap PEERR 4o P an o
phen&é?&h ngan\}ré i 5)4—@%‘?)%51” id 'ﬁ‘?eth?ﬁé‘étbf (Srepatddt dPdescribed

via cann to a solution o

in exatnpleo3)@06 rHg02. 52 mmojgeandrtbie)reantlmmmuw@l copleddn O *.01-(3-

om0 T e Bt v v

addeé(‘a;h‘d&ht@ r%ﬁ@hciﬁﬁﬁn@ftﬁ rd Was \A\;ﬂb\?éd |t<a)fsfzj\1\|/|$ @mn&togaknb@t temperatu re
extracted with e acetate unti roducts c

and then géifred ferdtd Aobiffe Bh@acfﬁcgioew%@ WRs | ff?@g%% {5 SPBfveen

ethyl %E%@t?%hﬂ%é’t r,4fe lét g)?l aa‘éb?it@'ia;feﬁ“d\l'a%tdﬁéb @Oeﬁéédlﬁm dffate,

r‘omat o g at es contalnlng
filterdd aod eemermtratedil Eameﬂcam chthelresidbedyaghroniptagrapiyever silica

gel grad%’nt eﬁute%rb%%megn Thh&Sh% v ethyl acetate in dichloromethane and
then gradient eluted between 0 to 4% methanol in dichloromethane. Precipitation of

acetyl am no] - 3- phe I-

the isolated product from a tetrahydrofuran solution with an excess of hexanes
afforded 2-{(S)-2-[2-tert-butoxycarbonylamino-2-(1-methyl-1 H-benzoimidazol-5-yl)-
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

were dried over sodiumsulfate, filtered and
concentrated. The residue was purified by
wae benstseyr aphy over silica gel gradi ent el ut eBCHEP2WEE009926
0 and 5% v/v nmethanol in dichloronethane and the
I sol ated product precipitatgad froma di chl oronet hane
25 solution wth an exess of hexanes to afford
2-{(S)-2-[4-(1-met hyl - 1H benzoi m dazol -
5-yl)-2,5-di oxo-imdazolidin-1-yl]-3-phenyl - propi onyl a

[01 7'21(2?} ) -tﬁ Ié(gi%:-ﬁatd'(é%ﬂﬁ%%%@&;@ ﬂg—%g}&eﬂﬂﬁs ! beelﬁzmﬂmdazol 5-

yl)- aéét?laﬁﬂﬁg][% g?bgﬁ(%rﬁfg&ﬁwylaﬁﬁ%o %ézélwﬁarﬁ’&yhc acid methyl ester

enzo[ 1, 3] di oxol - 5-yl - di 0Xx0- I
(1 85389 0. aeanlm9|))wa§q|§solved at0°Cina30% v/v solutlon of trlfluoroacetlc

sid AR/ S0 PRSI Bgks el sl

warnrr ifmm&‘rﬂﬂaﬁﬂﬁe arttilstireed for@figraximatay 8. MNhoursO ThEFfeaction
mixtqrgwas trancooied t6'0 *CAd h8ifanZbd B Sudtich SFESid d6tium

blcarbbhéfé/l@rfﬁﬂ OS] ﬁ@f&tmé’r é\rdlutlidrpbpémbbwmmyirhe RESEIon
onic acid was used in pla

mixtyre)was tmpadufﬂfmqﬂtla@iu\@%n @iﬁhh@@omemwnqawaﬁﬁrmdcthamter
Iayer'tﬂo?d@lfizﬁ oxo? Wé'[h ?lchlor?m%ﬂ}ane until no rPrPglrJrc]:tﬁ gould be detected
in theorghniasximaedsi Judgdadtbg alfsorplidn ofaultraxrp(ﬂrrb@uaybramn smca gel thin

3. f d
layergtobiodHn R COREIRY BticeS et tBran b A frbed at
254 @i drwwsorﬁbm@arcﬁgam& la@@z%qmér’@etmedlowaéadmn %ulféteemﬁen’éd and

and 6, except that 3,4 hyl enedi oxy- benzal dehy

ConC@/aEra@edTh%re&'C&@ewaﬁ dﬁ&ql B t@”ﬁﬁYW@fwﬁ‘Bénézﬁ'l‘@eﬁﬁf@"opylethyl
amlﬂ%&%ﬁ'@m%mnﬂ\@féddé& 4ndURE reStind soMBS s waztfand9ed via
cannglg {05y solufian o digholsgesal(2amy, Opteemynql) i, tetrahydrofurands0 mL)
at 0 e FEEFIRbISH IS minyies. e dRreisn miktHR weR Pasiiones begpeen
ethyleweyitecarmiovstenethbyates isjer s@pardted afid@xitacted with ethyl acetate
until no products could be detected in the organic extract as judged by absorption of
ultraviolet radiation on silica gel thin layer chromatography plates containing a
fluorescent indicator which absorbed at 254 nm. The combined orgarﬁc extracts
were dried over sodium sulfate, filtered and concentrated. The residue was purified
by chromatography over silica gel gradient eluted between 0 and 5% v/v methanol in
dichloromethane and the isolated product precipitated from a dichloromethane
solution with an exess of hexanes to afford 2-{(S)-2-[4-(1-methyl-1H-benzoimidazol-
5-yl)-2,5-dioxo-imidazolidin-1-yl]-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



N-"SNN&\ O CF3 15 [0181] Prepared as descri bed
in exanple 3 except that (S)-2-tert butoxycarbonyl am

WO pweB29822 t ri f |1 uor oret hyl - phenyl ) - pr opi oni ¢ acPCI/BRBR05/009926
used in place of
(S)-2-tert-butoxycarbonyl an$io- 3- phenyl - pr opi oni ¢ aci d
in step 3 and tert-

but oxycar bonyl ani nof( 4- net hyI suhf anyl - phenyl ) -acetic
aci d was used in%mace of ot O
but oxycar bonyl ami no f1 gor ol 4-)e @ -ghenyl )-acetic

acid in step 7. ter N

But oxycar bonyl am no- ("4- pgt hyl subf anyl - phenyl ) -acetic

acid was prepared as fjesgri bed in exanple 3, steps 5

and 6, except that 4- E%fanyl-benzaldehyde was
t hoxy- benzal dehyde.

used in place of 3-fluoro-4-
[0182] HRMS: (bs. Mass, 579.0975. Calcd. Mass,

[017?@2?%%?& é%‘@scm@ﬁp&é}%%@ eREIPtRRZOE/NRIR26 - 82
butogy¢arspraimng-3-(Retiflacresusthiyghemmeprppjorts Beidi was used daplace of
St PriabhoVean ranendareRgns AT FRPR8L. - car

benzZopx Bldiexals-y- t@ﬁtmbxﬁﬁrbbnylanﬁ@acéﬂb a8 Wad uéedin plRc®of fert-
184] To a solutio

butogyﬁ[sqrgynﬁapunq £33 ﬂﬁ?wﬂﬁfﬂﬂh&mphﬁﬁéé%ﬂcﬂ@ AIHNSHBR i’mi daz

Benﬂi[ﬂ @é&‘i *ol- §yl ert-buto %arbonxlamlno -acetic acid was prepared as
?-trl uor one ) - propi onyl am no] -thi az

descxmlb@d4n cxamplg Bj steps |5oand36h§zxcepé§ln@tr3 {-98eimylenedioxynmol )

M N "

HRMSEDObs&Me&s%?AﬁOGQ. Qaled.i Mgs$,B67710000 (MtH) t he
reaction mxture was partitioned between ethyl
acetate and saturated aqueous sodium carbonate. The
organi c |layer was dried over sodiumsulfate, filtered,
concentrated i o and the residue was purified by

[018?22%83&7991 - epNetiopailfiyl-phangipl, RUidxedmidatvliaiet ames-(2-

e I1solated material was _precipitated from acetone
trifluganpethyl -@I@g&p@pmy}@ng@]-tﬂyazglpf%parboxyhc acid methyl ester
2-[(S)-2-[4-(4- r{eth@nesulflnyl phenyl) 2, 5-di oxo-im da

zolidin-1-yl]-3-§ \\1’/
0]
[ m)\@

CF,

[0181] Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-3-(2-trifluoromethyl-phenyl)-propionic acid was used in place of
(S)-2-tert-butoxycarbonylamino-3-phenyl-propionic acid in step 3 and fert-
butoxycarbonylamino-(4-methylsulfanyl-phenyl)-acetic acid was used in place of fert-
‘butoxycarbonylamino-(3-fluoro-4-methoxy-phenyl)-acetic acid in step 7. fert-
Butoxycarbonylamino-(4-methylsulfanyl-phenyl)-acetic acid was prepared as
described in example 3, steps 5 and 6, except that 4-methyisulfanyl-benzaldehyde
was used in place of 3-fluoro-4-methoxy-benzaldehyde.

[0182]HRMS: Obs. Mass, §79.0975. Calcd. Mass, 579.0978 (M+H)
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trifluoronethyl-phenyl)-propionyl am no]-thiazol e-4-car
boxylic acid nethyl ester as an anorphous white solid
W@ 2@omep8652% . 15 HRVS: (bs. Mass, 595.0930. CatT/EP2005/009926
Mass, 595.0928 (MrH) [0185]
2-[(S)-2-(2,5-D oxo-4-thi opsn-2-yl -i m dazol i din-1-yl)
- 3- phenyl - propi onyl amino] -t hi azol e-4-carboxylic acid
[0183%23)-2Bt-e+-Metica s ulfihyBpNeByl) 12, 5-HidRo- iﬂﬂd@ﬁdlﬁi@j-1—yl]-3-(2-

g ef Ry e P BRI S o epReho8 i dlic apfimstyester

was used in plage ob

tert-but oxycar boogyKani no- (30f| for 0- 4-

nmet hoxy- phenyl ) - acey+N ac d [ tep

t ert - But oxycar bonyl @nmdno- Nohen- s

was prepared as descPibgdl ip e rrpl e sjeps 5 and 6,

except that thiophene cdr bal dehyde was used in

pl ace of 3-fluoro-4-ne Q> - benzal dehyde. WO

2006/ 029862 PCT/ EP2005/ 00992 -83 HRMS: (bs. Mass,

471.0788. Calcd. Mass, 471. 0792 (I\/H-H) [0187]

2-1(S)-2-[4-(2,3 dr o- benzol ]ld Xi n-6-yl)-2,5-di
[0186]350 Rraduta 9621{](_81) %{4] (43me(tl]ylsulfany phenyl)-2,5-dioxo- |m|dazoI|dm 1-

yI]—B-Z%%tﬂﬁt%roﬁwel\fh%I S@L@R}go%ﬁhﬁmy%nbg'ﬂﬁé% %44 ﬁﬁfﬁggi?lgcyé@? methyl
este( 5 mg, 0. 16 mmol) in dlchloromethane (15 mL) was added 3- chloroperbenzo:c
act by BSR40 % B R PR vesction

mixtréOfa rtitloﬂ%d lﬁm\lrviaeml@ﬂ’uyi I8 Etd @@ di siatu @itesch bgﬂ@cﬁ(ﬁ S&diem
Pyridine (107 pL, 1.33 mmol) was a
carbﬁpa’qeuggw cﬁ

%@a%ay@aw@@; igg @em@dwaﬁulfai@ filtersd; a@ncentrated
and fre/Rsihe wad puliiiel by ¥toRdtifiapiy6ver silica gel eluted with acetone.

The isolated material was precipitated from acetone with an excess of hexanes to
afford 2-[(S)-2-[4-(4-methanesulfinyl-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-(2-

trifluoromethyl-phenyl)-propionylamino]-thiazole-4-carboxylic acid methyl ester as an

amorphous white solid (50 mg, 52%).
HRMS: Obs. Mass, 595.0930. Calcd. Mass, 595.0928 (M+H)

[0185] 2-[(S)-2-(2,5-Dioxo-4-thiophen-2-yl-imidazolidin-1-yl)-3-phenyl-

propionylamino]-thiazole-4-carboxylic acid methyl ester

N H
OJ}'N OOYN SI
s»\N NW

0]

[0186] Prepared as described in example 3 except that teri-butoxycarbonylamino-
thiophen-2-yl-acetic acid was used in place of tert-butoxycarbonylamino-(3-fluoro-4-
methoxy-phenyl)-acetic acid in step 7. tert-Butoxycarbonylamino-thiophen-2-yi-
acetic acid was prepared as described in example 3, steps 5 and 6, except that
thiophene-2-carbaldehyde was used in place of 3-fluoro-4-methoxy-benzaldehyde.
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io reaction mxture was stirred for 2 hours at -10 C
and then partitioned between dichl oronethane and
wWowR06/0298¢he organi c | ayer was dried over sodi UPCT/EP2005/009926
sulfate, filtered and concentrated. The residued was
i mredi ately dissolved in p-8di-oxane (=4 nlL). The
resulting mxture was treated with
HRMS: aDbe.aVibss.z47 €0388.aCadotly likddsy U7¢17é2 (MG32D ng, 1. 99
nmol ) and then heated by m crowave irradiation in a
seal ed vessel at 15 120 C for 10 mnutes After cooling
to roomtenperature, the solvents were evaporated.
The crude product was purified by chronat ography over
[01875]|Z (sp298l(2, BDAide6bepizof el disiinveen)-2, 5adidxb AfticdiAtitin-1-y1]-3-
cetate in hexanes. The Isol ated terlal s further
(1H"BG‘PIr%VBtPTB?'OBV@é“'BPl’H‘ﬂ@%ﬁ\e'ﬂr‘éﬁfPQ o3 Rty LRSIE! wi t h
excess hexanes to @fford
3-[(S)-2- (9H—flly¢r n 9- yI net(hox‘gcar
t hoxycar bonyl -th Y
2-yl car banoyl ) - et hy/ %d e- N-gar b li¢ acid
tert-butyl ester as™g gte sol igd (75 ~2g 849 .
HRVS: Obs. Mass, 667.222 al cd. Mass, 667.2221 (M+H)
[0189] To a solution of
3-1(S)-2-(9Hfl uoren- 9- yhR
nmet hoxycar bonyl -t hi azol - 2-yl am)yl )-ethyl]-indole-1
-carboxylic acid tert-butyl "ester (667 ng, 1.00 nmol)
i n dichl oronet hane was added piperidine (1 ni, 10.1 WO

0168391 206 SE TSI O0REE0, oA B -0
indole#i-carboikéc am_dltambw)d esterd700mog et 38 mwatuwas Tissobviedyin
o SUAEE T AL L TSR o, P s

cool&Plo/aintE Bad %yalﬁl@rl'@ﬂ@@hd@(zmmg, 169‘3111hhﬂ) waerad@letlaﬂrr@
procedure was repeated tw ce resul ti ol i
F* *@g"’?%“

reacmthu&quaﬁ éarr@ptfﬁr Bdeyreat TWeﬁ: ?P@' Ffaﬁfé eaaﬁl n
d|chlgrlo‘[(1§eﬁ1gﬁe d t\)? t’é?dTﬁEeorganlc la er was drie oyer sodlum sulfate,

oxyCar bon | azol - 2-yl oxycar bony

nyI am no) - 2- (4- e

car bonyl ani no) - 2- (4 25

- filteréd apd hphg:emtmtede-ﬂte resrchedywas inaciediately dlmlw wep-gioxane (=4

mb). (R e Prgr e e Rt Sy an by SteRofmethy oster

(320 thgi 1199 arﬁlh@mdridcth@nl Héated by mitsdwavesitradiatidhan rpsedleb4dssel at

n.di chl or omet hane
120 (szq; ml wa.:ltgs iter cooling to goom ten?pe\?gture Oltﬁe solvents were

evap%%’tée[ 31' Hel gy g?amcﬁ'v)as{ é@ﬁléd Wﬁ%h%%b@ afilkaryel

| 'am no) | -acet| gr epar ed
grad@s\t ab&eﬂ betyeemO @x]drﬁﬂ% @t@y{)acgiai@m hgmesg e isolated material

was b RO YRS B ARieHigBrEt 1 GRn Bacess hexanes to
afford 13efi( 8)-2 4 081-hfiyure md-yindethbkydathbo mdalining) e (4ryrdetboy aarb akeyl-thiazol-
2—ylcggb2a5mgﬁ)—e8iyﬂ§%d%ﬂ -)c'arboxylic 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-[(S)-2-(9H-fluoren-9-ylmethoxycarbonylamino)-2-(4-
methoxycarbonyl-thiazol-2-ylcarbamoyl)-ethyl]-indole-1-carboxylic acid tert-butyl
ester (667 mg, 1.00 mmol) in dichloromethane was added piperidine (1 mL, 10.1
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The reaction mxture was stirred at roomtenperature
overnight, diluted with 15 di chl oronet hane (50 m -)
wa@anaentes2 washed sequentially with 0.2M aqueouBCT/EP2005/009926
hydrochl oric acid, saturated aqueous sodi um
bi car bonate, water, brine-84ied over sodiumsulfate
and concentrated in vacuo. The residue was purified by
mmolihTosetohgicmphys stieed st roora tgeipegatad tnt3 kowsedfidrewhieanthe

and 20% et hyl te.in dj chl or gnet hane,.
volatis3 4R rshioNec Ty ey T Qb BsioHeaar SReRNRRishigrqrgthane
(10 miLl) @ideskc@sE Pexanes were added to Iglve a precnpltate the solvents were
ylI' met hoxycar bonyl am _no) - acet yl'am no] - 2- (4- met hoxycar bo

remowgd in viaet Ang-thg peesipitatis ptoesﬁﬁyrq Wa dgpeated dwlasoxine c

resulff Sofl sy Mt gl oA hBh HEPagl dR5 1o W e |
internadiate 853-a2@Nd-2( MHH)ath@@cbﬁdﬂﬂ/]-ﬂniaaolsil}vaoarboﬁyl)—ethyl]—indole-
1 car%p&@&é@ bt tyf’e(sjter)(gﬁ(? m er&%)l £ 4 BK Boiigh bt %:[ani_rlﬁino—z-

(4- méthaﬁ}dwwﬁwtm@am@mds@bam Lét do?e(14cafbbk5ﬂmya?@d t’éh‘-butyl
| -t hiazol -2- ylcar bam)yl - et hy -i ndol e- 1- car hoxylic

esterééﬂa Mg S%mmolég} dichloramefignep( mL},WS)aqdqed (2,3-dihydro-
benzgﬁcﬂdﬂxﬁ?—@wﬂz@ l]%gréﬂ-glylH%?h(ﬁ%ﬁpocgiym‘ﬁin%]nﬁcété%lcp k282 mg,

ution ’ was stirre
0.654 exmpal) Girapareidoas deswibes), intehampla & (voexasipt §watwiet-e

et s RN Y 150 B0 Ry ftowea

1-(3- diﬂﬂﬁﬁylbmlﬁd}:frﬂpﬂ) Brethylphtsddlimidd eydachiaride mnsemg eomBdnmol).
in vacuo and reC|p|tat|on ocedure W@a eaea ed
The regpiien mprdreg \e,@mstlrrﬁa 2l sPpa REPARILES QVEETGRY AiUtR

i G 3 e M emtes. ool O ey
hydrantédand amdnsﬁ]tumiedaqeehwyodwnohgclarboﬂaé@dwa@r Voring dagdever
sodlu_% §2‘|é§t?b%1®??rk°%§ rgge]d ﬁgcg%? ; ﬁ?egget%dLP C{pag g%?ﬂéd %99926
chrorfifid gk@@h)ﬁ@%ﬂdllm @d giagiens ghrited betvizh P0% arl 20% ethyl Jcetate
in dlcgg}rglmcegrlp;r{; nf—i&%—rh? (é(r) ﬁib?ﬂgdré) gﬂagqggg él]fﬂomﬁvg-yﬁ 2- &H—ﬂuoren 9-
ylmeﬂllo é%@ﬁ @)ﬂ|ﬁé)hé’ééiﬂbHﬂn&ﬁZ*Z@n@tﬁaox&bé}BénW{ﬁia}zoI p-

| or onet hane m nutes.” The reacti on

ylcarmoqu@ﬁhﬂk@dbie ér@armcmmbu%est@r wigs<btained as an off-

-) and washed twice with 0.2M
Wh'teaquéo@%?{@df%% il ori c acid, saturated aqueous sodi um
HRME&i: cabbovlats,, 8562801. Galate I\Aamt, 86B&x804qerH)s odi um

sulfate. The mixture was filtered and concentrated to
dryness to give 3-

[(S)-2-[4-(2, 3-di hydro-benzo[ 1, 4] di oxi n-6-yl) -2, 5-di ox
o-imdazolidin-1-yl]-2-(4-

[0190F@xBRAibA @2 ($)12421(Q -Re ihydes-banzofll )] diokintg-yl) i@ H-llioren-9-
ylmet_h%%ggr)é%klyl%ma}r?cln)dact;eec{/lg_mlno]VZ (4-methoxycarbonyl-thiazol-2-
ylcarbamoyl)-ethyl]-indole-1-carboxylic acid tert-butyl ester (147 mg, 0.171 mmol) in
dichloromethane (20 mL) was added piperidine (500 uL, 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 twice. 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-thiazol-2-yloxycarbonyl)-ethyll-indole-1-
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io ester (78 ng, 69% . HRVMS: Obs. Mass, 662.1912.
Cal cd. Mass, 662.1915 (M+H) [0191] To a col d sol ution
W®@£006/029862 PCT/EP2005/009926
3-[(95)-2-[4-(2, 3-Di hydro-benzo[ 1, 4] di oxi n-6-yl) -2, 5-di
oxo0- imdazolid -85-
in-1-yl]-2-(4-nmethoxycarbonyl -t hi azol - 2-yl car banoyl ) -
carbdxyjit ]acimidawt—leutyl dffecalbaxyice chileddsdaletian @fulllphomrmf (Q GB’I uL,

, 0,118 [) i.n Io net ha 1 adde
0.17{Rirpeh 7 icBoteltiaris (19 B0 Bas 89indi JroBlHse. Ay A Sfthe
mten’ﬁbdﬁa% Qrﬁ/t\ﬁé ahllidi |é§|§rop§tetlﬁ3ﬂﬁmlﬁ@(@¢26wr e. 6821r mﬂnchpw

The volatiles were renoved in vacuo and the residue

dichlgresnethgse (V@ mlimver AP minsdesat Ehe 16@ctian wagqyrBeheshby adding

c r
o 0o 34 8 S BE S U B R 0 cqueous
hydrmhlmacmi/asahueatadadqmdstsbdlumﬂlawbom, waterf bege and dried

ove SBUGEES O i St el HNSHEL Y Fpersqone o

[(S)- 2”-{4{ S@B dlhydro benzo[1 ,4]dioxin-6-yl)-2,5-dioxo- lmldazohdln 1-y|] 2- (4-
E) i hydr o-benzo[ 1, 4Yd| oxi g é
meth@ﬁ@qr Qnygl-tbquo]-ngqqrbpmqy(lj)oe;thgl]wL;Qle T-c rbowhc ac ten‘—butyl

n noj -t hi azol e- 4-car boxylic acid nethyl
eSte'Qal%g %@9\% 5509. HRVE: Obs. Mass, 562.1389. Cal cd.

HRNIQas@bsSH@s&S@GZ.(I B CM.[M&S&]%ZJQ‘IS (M+H)
2-{(S)-2-[4-(2,2-Difluoro-benzo[ 1, 3] di oxol -5-yl)-2,5-d
I 0xo-i m dazolidin-1-yl]-3-
phenyl - pr opi onyl am no} -t hi azol e- 4-carboxylic acid
nmethyl ester O OOON- O~ F /SNN/ OO0 W
[0191ZpﬂﬁéQ:bﬂﬁﬁdlut?ﬁT /oEBQ{(E))SZ-(D@-QE,BéDihyﬂﬁ)-meM]I Adiepbr-@yl)ad 5-dioxo-

imidagzz)ij g;é/- %begﬁ&%rwgﬁ(ﬁ ?Ri%zgpﬁ‘-tylcarbamoyl) ethyl]-indole-1-
carbé)%;h% é&d kémbetybegté@ (28 Aldlioxes nﬁnml) )m&ﬁ@l’(lbﬁbn@élthdnmtb‘o mL),

used in place’of tert b utoxycarbonyl am no

was gdded mfmﬁ@s@twpa%ﬂ mlaZé:§ faedd The f§?6f;50"7m'¥féf% was stirred
{

ot ol G HEAREAS R P o Blatlqe wers remayed n yaguo and the

residueapas dissolvedsn ettnd |a|cbtadle i(h0@xalpvasBed onep with cold sefurated

aqu<S Sl ticaipapesS, wetdh PP s ARy slFH L

solvdrtvis @ﬁové‘@éﬁd tl’@%éﬂﬂ@wa%miﬁed MyschromfodapHed over silica

gel dpadien) elatgdibetwasnEMansgS hrihy) Jossats. inexgneReiaTaN 2-(S)-
2-[4-8 B-dinyd b= dioxin-6-y1)-2, 5-dioxo-imidazolidin-1-yl]-3-(1H-indol-3-y1)-
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-yl)-2,5-dioxo-imidazolidin-1-yl]-3-
phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester

N F

e} o_ H o}

{/('\“ i W*
s/kN i\
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i 0 propionylam no}-thiazol e-4-carboxylic acid nethyl
ester 0 OOONO N:~O SI GNNO 0- [0195]
wer@parmse2 as described in exanple 3 except thakCT/EP2005/009926
tert-butoxycarbonyl am no-
(3, 5-di net hoxy- phenyl ) - acetd6c acid was used in place
of tert-butoxycarbonyl am no- ( 3-
[0193) Rreparetl a®: thoxjberhimeptagmzle & éxcept thbti fartdiudpxytarbonylamino-

o2 A BB BTN 0 e postpaponr o
bUtomc%?mox Aggﬁgﬁdéﬁﬁoﬁ/ ﬁhéhyﬂ-ace{' ic aC|d |n step 7 tert-

Butoma@wlmww eydtuere- tzezw29[4g3]dz@<0i~ e’(A%§C'Qd'M@%I peepared
t e L

se dEGHBLHIN BATRIDS, St 3 8 EFocceHImAGRR ANt Rnecion)

benzhtdhyde avasyuserkiroplase of Siftuoro#-methaxystgnraldehycle.

HRVE O M TAaR8R0, (el 312 250 be. and neat ed at
80 C for 4 hours. The mxture was concentrated to

dryness, and the residue was treated with I N hydrogen
chloride solution in ether. The precipitate was

1941418 vy b PR eRTBS Brer iR B feie] Wil cagfenyt-

propi@h)ﬁarﬁr A6}- @ﬁazcﬂ@apc%osryn@a&l@maﬁyr@aéed at 110 C for 5
- hours then concentrated to dryness. The crude

hydrochl oride salt o

ani no- ( 3, 5- di met h&Xy phenyly Oaﬁ;eﬁl c acig was obtai ned

as a tan solid which uged b-he xt step without

further purification ~R7 O’ 100% . \\WZ 2006/ 029862

PCT/ EP2005/ 009926 -8 [97 To @ sol ution of

am no- ( 3, 5-di net hoxy- ph§ -acetic acid hydrochloride

salt (1.5 g, 6.05 mol A p-di oxane (20 nmL.) at 0 C

was added a sdl ution of sodium hydroxide (0.58 g,
[0195)Preparad 3s ideswalbed in &tample.3 xcaph¢hatdertiutoxycadbernylamino-

.5 e RO s hcEht sghrb o UGS BPPb o e ebrofgabonyiamino(a-
ﬂuords-elamtetrwa(y awa@éhd m@most@pw t RIPBURLXYESbdAdIanghb-(B B-

stir for an tional 1 hour.
dimethoxy-phenyl)-acetic acid was prepared as described below.

[0196] To a mixture of 3,5-dimethoxybenzaldehyde (3.69 g, 22.2 mmol) and
trimethylsilyl cyanide (2.2 g, 22.2 mmol) was added a catalytic amount zinc iodide.
The reaction mixture was stirred at room temperature for 20 minutes, followed by the
addition of a 7 N solution of ammonia 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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The m xture was concentrated to renove p-di oxane and

acidified to pH=2 with a cold dilute aqueous
whyasozdsbnri ¢ aci d. The m xture was extracted RET/AP2005/009926

ethyl acetate (3 x). The organic |ayers were

conbi ned, dried over sodiugysulfate and io

concentrated to give

t ent - but oxycar bonyl am no- ( 3, 5- di net hoxy- phenyl ) - acetic

acid as a yellowgum (1.6 g, 85%. HRVS: Qbs. Mass,

525.1432. Cal cd. Mass, 525.1439 (N%FD [0198]

2-1(S)-2-(4-Benzo[ 1, 3] di oxol -5-yl - - di oxo-i m dazolid

19793755 Sl drindtoy B'aw'z ot idhyggqohloride salt
(1.5 geﬁ@ﬂ nﬂnol@lripfalcﬁkari‘é (200nt) aBdl°B was Hdﬁe@abolhtncﬁr%ﬂ@c}dlum

pared as descri bed
hydrO(xg)e 653 g -14.5 mmol)?n V\}ar‘gere()gl%n%l_) '?o ?Izn(e ré)sultmg solution was added

di- terPHEWE%BHQbQ @]5% ?07%0%%& nAﬁeb’étrrﬁhQ@*t PP fRGmiMles the

use n place -2-tert- butoxycarbonyl am
reactionow~3ds plagmgd-tp aophient iempsrdtura asddeit to ghiufor an additional 1 hour.

e 3
The rpg?qrgalgﬁsoé@ricg%ﬂ gﬁ%ﬂ ic#rr%ﬂovec gtq|%x%nce %nd aC|d|f|ed to pH 5% 2 wnth a
cold difuté euebus nyamﬁhmmyd;]@m mhe mixture was extracted WIth ethyl acetate
uor o- 4- met hox en ce aci
(3 ). B-é_ﬁ%:[rga@]:j?@@lw%%ﬁ%n?@%?& %lﬁ(% asfoég‘ﬁ'bnséﬁft?f%a%et ic
concé’f‘?t'réjtelﬂ@é gWee Réyi %@tcﬁ?cgla&dﬁylé?ﬁﬁ\d@ RY¥Sthexy-phehghsacetic acid

d 6, exXce 4-met hyl enedi oxy- benzal dehyde was
asaysl@nh/gurrp(ﬂ G 85/@ fl uoro- 4-nethoxy-benzal dehyde. 25

HRM?@@B’?-%%% ?)%%691"1%@%)\%50%?0%33%#4)%81%200]

2-[ 2- (4-Benzo[ 1, 3] di oxol - 5-yl - 2, 5- di oxo-i mi dazol i d
in-1-yi)-3-(tetrahyd ro-pyran-
4-yl) - propionyl am no] -t hi azol e- 4-carboxylic acid

1019812414255 8En20r? 31 05o1tE- W25t aibknfdazolidin-1-y)-3-pyridin-3-yl-
propionylamino]-thiazole-4-carboxylic acid methyl ester

\O/

0]
O H
S)\N NWO
oo o]
I
N/

[0199] Prepared as described in example 3 except that (S)-2-tfert-

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-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-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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HOQ O][0201] Prepared as described in exanple 3
except that 2-tert-butoxycarbonylam no- 5
w@2(obe298ehydr o- pyran-4-yl ) -propionic acid was RGEHEP1005/009926

pl ace of (S)-2-tert-
but oxycar bonyl am no- 3- phengB-propionic acid in step 3
and benzo[ 1, 3] di oxol -5-yl -

[OZOG]QFHZ-@HBBMMI&@@DXMGEF'VHB Hadieko-dmadazdlidis1ydedt(leirapydoepyran-

car
4-yl)- PEOFT'?’M?'B“ 3 'laﬁB WC&EQW"% e§S™ step 7.

Benzo[ 1, 3] di oxol\ 5-)6 -tert- butoxycarbonyl am no-acetic

aci d was prepareg described in exanple 3, steps 5

1o and 6, except that, 3, 4-n8th ﬂ enedi oxy- benzal dehyde
was used in place Esfl - 4 Xy-benzal dehyde.
HRVS: (Obs. Mass, 51 . d. | cb17. 1388

(MeH) . [0202] o _od
2-[(S)-2-(4-Benzo[ 1, 3] ol - 5-yi -2, 5-di oxo-i m dazolid
in-1-yl)-3-(1-nethyl - H/’ 15
i m dazol - 4-yl)-propi onyl am no] -t hi azol e-4-carboxylic
acid nethyl ester O OIl CHO NONSNN HO -NN

[0201}33@%15@3 epaesdhing idesampled éxcept datl B icdt-buimaptarbbaylamino-

3- (te{!i%%de?W %@'ﬁle)iﬁf%Q@C@flqﬂé’?ﬁﬁsepr|prlﬁcifa9f (2478 - prop
butoi;@)%'rlgolﬂféérrﬂlrb ‘H%ﬁ?'l %I%ﬁmrﬁ@ §CIde‘1 step 3 and benzo[1,3]dioxol- 5—yl-

ycar yl am no- 3- pheny ![orogl onic acid
tert—h%omoam@y&alulrmacetlc acid was used in place of ert-butoxycarbonylamino-

(3-flug)g$- -{Hé xg"-gogf%;ﬂ)bqé’eélg a%fj& rP&%B"?yCEEHQJS‘[Wﬂg?oQBF-@-%férﬁ

buto@dagbdrﬂﬁérhmwé@éﬂcr‘amcﬂ Srdlsl preparett a® teszyberhirgiagmpled, isteps 5
acid in

and GespL 1l d bintbdegedioay-beparisiepyde MR Vs iagspf fuoro-

4me@i% &ﬁ}ﬂj’eed as described in exanple 3, steps 5
cﬁ% exce that 3, 4-net hyl enedi oxy WD 2006/ 029862

pt
HRM&:TDEEQNE&SSO@@'QZ@% @@Mﬁbrﬁﬂ%ﬁ%@ﬁ%@ Mukd in place
of 3-fluoro-4-nethoxy-benzal dehyde. HRMS: CObs. Mass,
513.1192. Calcd. Mass, 513.1187 (MrH). [0204]
2-[(S)-2-[4-(2, 3- D|hydro benzo[l 4] di oxi n-6-yl)-2, 5-di
oxo-i m dazolidin-1-yl]-3-
[0202] 2-[(S)-2-(4-Benzo[1,3]dioxol-5-yl- 2,5—d|oxo-|mldazol|d|n-1—yI)—3-(1-methyI—1H—

imidazol-4-yl)-propionylamino]-thiazole-4-carboxylic acid methyl ester
\ 0
O O\!
/0 0
S)\H

[0203] Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-3-(1-methyl-1H-imidazol-4-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-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-tert-butoxycarbonylamino-acetic acid was prepared as
described in example 3, steps 5 and 6, except that 3,4-methylenedioxy-
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(4- met hanesul f onyl am no- phenyl ) - pr opi onyl am no] -t hi azo
wo esodiozmeboxylic acid methyl ester \ 0 | N O~PCTIXER2085/009926
IN'" OSANI NO HO 0..0iSNi HJ[0205] Prepared
as described in exanple 3-&%cept that (S)-2-tert-
but oxycar bonyl am no- 3- ( 4- net hanesul f onyl am no- phenyl ) -
benzaklehydd wasased ingdaces eti3fluord-d-metoxydfenzaldehyde.

RS O ia 1195 AR A5 g padlipp! on' o aci ¢

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
tert-but oxycar bonyl am no- ( 3-f | uor o- 4- net hoxy- phenyl ) - a

[
1020420k B3t gshPYBIe Harael Sty gl B SdEor iR
G [

(4- meﬁaﬁé%ul?@ﬁﬁ%@g@sb@emprgﬁ ept %2?521644 -bsbdx{lic acid methyl
esteret hyI enedi oxybenzal dehyde was used in place of

3-fl uoro-4-net hoxy benzal dehyde. LR MS: Qbs. Mass,

616. 0 (posrtrve § and 614.0. (negatrve ion). Calcd.

Mass, 616. 1172 H) and 6314 I1016 (I\,D [ 0206]

2- [(S) 2- (4-Benzo| oI - xo i m dazol i d

in-1-yl)-3-phenyl -

propi onyl am no] -t hi azoIHE 4 car oxy aci d met hyl

ester 00 00 O-H N N-SsX N J°I O O [0207] Prepared

as described in @x8nm except that

benzo[ 1, 3] di oon/§-‘¥| ert WO 2006/ 029862

PCT/ EP2005/ 009926 f'90

[0205] Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-3-(4-methanesulfonylamino-phenyl)-propionic acid was used in
place of (S)-2-tert-butoxycarbonylamino-3-phenyl-propionic acid in step 3 and tert-
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~
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-yI-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-

propionylamino]-thiazole-4-carboxylic acid methyl ester
8]
\
O H
OJ}»N 5 }/N
\ N
s)\N mo

o o)

[0207] Prepared as described in example 3 except that benzo[1,3]dioxol-5-yl-tert-
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but oxycar bonyl am no-acetic acid was used in place of
tert - but oxycarbonyl am no- ( 3-
wo bwwenzesdz met hoxy- phenyl ) -acetic acid i n step FCI/EP2005/009926
Benzo[ 1, 3] di oxol -5-yl -tert- butoxycarbonyl am no-acetic
acid was prepared as descr-i%ed in exanple 3, steps 5
and 6, except that 3, 4-nethyl enedi oxy-benzal dehyde was
butoxysathanylghinoeaasiticiadid wasousesl in-platehokiprbeutoxycarypdglamino-(3-

fluorg WRphOXEspLINEY 1 ‘actiy S MplER - Rran T AdRRE s Shtert
buto@ééfﬁdrﬁlla%mbb@ce‘ti@ ARG SrepRedNals destribed i eXaeplees] steps 5
and éﬁ emcsyt that 3.4-metinylgpediexybengaidephds yas. ysed g Rlage phdiuoro-

rﬂ{@é 4- met hyl - pent anoyl am
Ame noylﬁ%n azo%ghf carboxylic acid nethyl ester 0 0 NO -
HRMS: 10bs. MEsS§NQ9. 01301 Oaicd. Mas69P. Hi2épd+id). as

descri bed in exanple 3 except that (S)-2-tert-
but oxycar bonyl am no- 4- net hyl - pent anoi ¢ acid was used
in place of (S)-2-tert-
but oxycar bonyl am no- 3- phenyl -propionic acid in step 3
and tert- Example 5
but oxycar bonyl am no- ( 2-f | uor o- 4- met hoxy- phenyl ) -acetic
acid was used i | ace, of .
in a SifarBRphEE 2eithafriie, 0 exampin Pothe TRllowing sRmRpunds were
prepéféd.C acid in step 7. tert 20
But oxycar bonyl am no- ( 2- f| uor o- 4- met hoxy- phenyl ) - acetic
acid was prepared as described in exanple 3, steps 5
and 6, except that 2-fluoro-4-nmethoxy-benzal dehyde
was used in place of 3-fluoro-4-nethoxy-benzal dehyde.

[020%%8)-@8%(2%%ro—ﬂzl%eﬂhdcg&pf@iyf)cﬁ,5%@)&3-%@%26@&5—1-yl]-4-methyl-
pentanmeyianno}tipzoler4-cash @i mcisomstiphestar) - 2, 5- di oxo-i mi d

azolidin-1-yl]- mst hyl - pentanoyl am
i no} -t hiazol e-4-garpoxylic acid nethyl ester WO
2006/ 029862 PCT/ P 05/ 0099<26 H 91 0

[0209] Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-4-methyl-pentanoic acid was used in place of (S)-2-tert-
butoxycarbonylamino-3-phenyl-propionic acid in step 3 and fert-
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. tert-
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-4-methoxy-benzaldehyde.

HRMS: Obs. Mass, 479.1400. Calcd. Mass, 479.1395 (M+H).

[0210]2-{(S)-2-[4-(2,3-Difluoro-phenyl)-2,5-dioxo-imidazolidin-1-yl}-4-methy!-
pentanoylamino}-thiazole-4-carboxylic acid methyl ester
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O ON NO gNNHOFF [0211] Prepared as described
in exanple 3 except that (S)-2-tert-
whioenywser bonyl am no- 4- net hyl - pent anoi ¢ aci d WeST/EB®A5/009926
in place of (S)-2-tert-
but oxycar bonyl am no- 3- phengli~propionic acid in step 3

and tert 5

but oxycar bonyl amyo- (2, 3-di f| uor o- phenyl ) -acetic acid
was used in place tert-

butoxycarbonylanino- X %?A¢net - phenyl ) -acetic
acid in step 7. tert

But oxycar bonyl ani no- ( | )-acetic acid
was prepared as descrlbe i exﬁnp e 3, steps 5 and

6, except that 2,3-difluorp-benzal dehyde was used in
pl ace of 3-fluoro-4-nethoxy-benzal dehyde. io0 HRVS:
“bs. Mass, 467.1200. Calcd. Mass, 467.1195 (I\/H—|)

[021b9%ééégeﬁ%n£§azofdegf B%ﬁf%ﬁﬁ%% }C%@ E-PGTW gent anoyl am

butoxylma}bdr’rwmwioe4~ﬂneihyhmenﬂanoncamucdmmtdmb irgiae of (B)Q-eM-

butoxygaBenyA Nr@w@%ﬁgsﬁvﬁfrﬂéto 5503 1 giqn 3 and @1 CoSCr Ped

butoxgéafPorhdd gagﬂdﬁmmﬂo%ﬁbhylb-aeeﬂé abRi Wadtked Wapladseast tert-
i'n place of (

butoxpigasignyiamey(Safiiare-Bmsibem-riead)-aeetic agddn sierst e fert:
Buto% _ @%m%@&d‘ﬁ%r&fﬁ%ny%c@ﬂc AP ias Hfpdrd8s described in

exaniie B4btepsH ayd Bopreeptlthais), 3t ifluerobdrizatdahydenmeat usgd rhplace
I d|o o-im dazplidin- 1-yl]propionylam

of 3- ‘f% )At m339 U@g‘}]%'i c acid %e% ﬁyl Ioest)ér VO

HRM@0©592IQI%§8 m«mow&ﬂm&, 4692198 (M+H).

[0212] 2-{(S)-2-[4-(2-Fluoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-4-methyl-
pentanoylamino}-thiazole-4-carboxylic acid methyl ester

\ O
N O
S ij“{\QO
N \
H 0 .

[0213] Prepared as described in example 3 except that (S)-2-fert-
butoxycarbonylamino-4-methyl-pentanoic acid was used in place of (S)-2-fert-
butoxycarbonylamino-3-phenyl-propionic acid in step 3.

HRMS: Obs. Mass, 479.1399. Calcd. Mass, 479.1395 (M+H).

[0214] 2-{3-Cyclopentyl-(S)-2-[4-(3-fluoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-
1-yl]propionylamino}-thiazole-4-carboxylic acid methyl ester
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OON NOSNNO HOF [0215] Prepared as described
in exanple 3 except that (S)-2-tert-
whioenyser bonyl am no- 3- cycl opent yl - propi oni ¢ aRPCHERES5/009926
used in place of (S)-2-tert-
but oxycar bonyl am no- 3- pheng2-propionic acid in step 3.
5 HRVs: (bs. Mass, 505.1555. Cal cd. Mss, 505. 1552
(MtH) . [0216] () -2 2-(4-Benzo[ 1, 3] d

i oxol -5-yl -2, 5- a-e¥o0-1 m dazol i|£i n-1-yl)-3-cycl opentyl -
propi onyl am no] -t hi | e 49Q]a.r oxylLc acid nethyl
ester \ 0 O/ ON Ilﬁ\, g/ O Oio
[0217] Prepared as sfesqr| n e | e\3 except that
(S)-2-tert- H o) =

but oxycar bonyl am no- 3 | opentyl - propi onic acid was
used in place of (S)- rt-

but oxycar bonyl am no- 3- phenyl - propionic acid in step 3
and benzo[ 1, 3] dj oxQl - 5-yl -
[0218]Ererayed @%;QS@ I'ﬁﬁxﬁ%‘pé%éﬁ’@e%ﬂ@t&gkzﬂgré‘a in place

butox?&a%n?&ﬁh@xyegélgﬁém BPidpfonic acid was used in place of (S)-2-tert-
-f1 uoro-4-nethoxy-phenyl)-acetic acid in step 7.
butoxgeathsnyjanigiookphesylynropignic agd in step 3.

ut } F}O- [ [ r ed as
HRMSes@ﬁ‘g\zég%n%e)ﬁ%np 'eéé!%tds e%%’ goggﬁggéspﬂ.@éept t hat

3, 4- met hyl enedi oxy- benzal dehyde was used in pl ace of

3-fluoro- 4-nethoxy-benzal dehyde. HRVS: Obs. Mass,

501. 1443. Cal cd. Mass, _501. 1439 (MtH). _20 [0_21_8] _
10214188 25 Bt s S B SRl er e onchty-

propibAGANiRo Rzl 4 airboryiciscidniethytesterd  ester WO
2006/ 029862 PCT/ EP2005/ 009926 -93-

[0217] Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-3-cyclopentyl-propionic acid was used in pléce of (S)-2-tert-
butoxycarbonylamino-3-phenyl-propionic acid in step 3 and benzo[1,3]dioxol-5-yl-
tert-butoxycarbonylamino-acetic acid was used in place of feri-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, 501.1443. Calcd. Mass, 501.1439 (M+H).

[0218](S)-2-[2-(4-Benzo[1,3]dioxol-5-yI-2,5-dioxo-imidazolidin-1-yi)-3-cyclopropyl-
propionylaminol-thiazole-4-carboxylic acid methyl ester
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OOH NOONOO SN NHO/[0219] Prepared as

described in exanple 3 except that (S)-2-tert-
whioengywser bonyl am no- 3- cycl opr opyl - propi oni ¢ aRPCHER=S5/009926

used in place of (S)-2-tert-

but oxycar bonyl am no- 3- phengb-propionic acid in step 3

and benzo[ 1, 3].di oxol -5-yl 5

tert-butoxycarbgnyl gm no-acetic acid was used in place

of tert-butoxycap yl am no-

(3-fl uoro-4-net hox hen )O- Htic acidNi n step 7.
Benzo[ 1, 3] di oxol -5 /§/I\ ternt - Et 5 ogyl am no- acetic
acid was prepared as et n exanple 3, steps 5

and 6, except that 3, 4-Wret hyl epgedi oxy-benzal dehyde was
used in place of 3-fluotg: 4-nethoxy-benzal dehyde. io0

HRVS: Qbs. Mass, 473.1130. Calcd. Mass, 473.1126
(MrH) . [ 0220]

[021{)]?Sr{:eéjal@;ﬁq%&ﬁa%lin?é@wgg&d@pt that-(8)-xferi mi dazol i d

butom?mwmh Torwbydopml—amm@micmichwaselssﬁddarpm@oi ®)-2-tert-
aclid nme ter 0 0O N.Q. - .

putoathiagtingsS pioayrepi 866 SR 2 AL Pet LBigrarsv-

tert—lc%ﬂ?%%@ﬁﬁoriglﬁhilnbsgcéictﬁd was used in place of fert-butoxycarbonylamino-

(3-lugee-d-ME ey %?l)?a%jeft‘i’g%ﬁ‘&%ﬁ'{ OB 7 LY iSRS fheS

buto%%rﬁ@%rﬁ@%%nﬁ@g@ﬁ%ba%&ﬂé BBbEritks x'é)(érﬁfblé@, 3teps 5

and G,Fmtoeptjthgwcﬂarnﬁ!myeaﬁﬁInay@@éza@eﬁwda Wagsuseskbidl Riace phédluoro-

tert- ar bonyl am no-
4'me%§°-)fyl'%%rll@ﬁie%hoxy- phenyl )-acetic acid in step 7.
HRVBE Qb IMAksli 47®1 150y Cdlet. tMass, 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\§\N o OYH Ov
&
xﬁ«\@
H o)
_§7°
O

[0221] Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-4-methanesulfonyl-butyric 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-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, 525.0747. Calcd. Mass, 525.0745 (M+H).
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20 but oxycar bonyl am no-acetic acid was prepared as
described in exanple 3, steps 5 and 6, except that
w@2ebeea8by/| enedi oxy- benzal dehyde was used in pPEUEPNS/009926
3-fluoro- 4-nethoxy-benzal dehyde. HRVS: Obs. Mass,
525.0747. Calcd. Mass, 52598745 (MtH). WD 2006/ 029862
PCT/ EP2005/ 009926 -94 Exanple 6 In a simlar manner
as described in Exanple 3, the follow ng conpounds
were prepared: 5 [0222]
2-[(S)-2-(4-Benzo[ 1, 3] dié)xol - ?%l -2,5-di oxo-i mdazolid
in-1-yl)-3-(3-chloro- Xample
phenyl ) - propi onyl am no] -t hi azol e- 4- car boxyl i c acid
In a siatilad manaher a8 deéseried in Ekampls B\tHeé folldwingtompdiiidls were
Pre(i)ared as described in exanple 3 except that
prepamao._tert io
but oxycar bonyl am no- 3- ( 3- chl or o- phenyl ) - propi onic acid
was used in place of (S)-2-
tert-but oxycarbonyl am no- 3- phenyl propionic acid in
step 3 and benzo%l 3] di oxol -
10223125 he- Geerart Wislnyoldiny ha Sxdierpimisazalidias!-ybei (3-shioro-

phen@hfbﬁ %By%ﬁﬁﬁ?]atmahzgl? 4-carboxylic acid me eth;l
acid in step 7.\
Benzo[ 1, 3] di oxol © y -tert- <2B‘jg|xycar bo§yl am no-acetic

e|6Q'henyl )-acetic

acid was prepared a ,;;5 c@ bled in_e a]npl e 3, steps
5 and 6, except th @ o benzal dehyde
was used in place o 3 rﬂ u ' hdxy- benzal dehyde.
HRVS: bs. Mass, 543.0742. ‘Cal ed. Mass, 543.0736
(M+H) . [ 0224]
2-[(S)-2-(4-Benzo[ 1, 3]
in-1-yl)-3-(2-chloro- 2
phenyl ) - propi onyl ani no] “t hi azol e- 4- car boxylic acid
met hyl ester WD 2006/ 029862 PCT/ EP2005/ 009926 - 95-

[0223] Prepared as described in example 3 except that (S)-2-tert-

ol -5-yl -2, 5-di oxo-i m dazol i d

butoxycarbonylamino-3-(3-chloro-phenyl)-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-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-ter-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, 543.0742. Calcd. Mass, 543.0736 (M+H).

[0224] 2-[(S)-2-(4-Benzo[1,3]dioxol-5-yi-2,5-dioxo-imidazolidin-1-yl)-3-(2-chloro-
phenyl)-propionylaminol-thiazole-4-carboxylic acid methyl ester



10

15

20

OONO NONNO SHO Cd [0225] Prepared as

described in exanple 3 except that (S)-2-tert-
whioenywser bonyl am no- 3- (2- chl or o- phenyl ) - pr opi PCT/EPR0H/a)9926

was used in place of (S)-2-

tert-but oxycar bonyl am no- 3-9shenyl -propionic acid in

step 3 and benzo[ 1, 3] di oxol -5 5

yl -tert-butoxycayrbogyl am no-acetic acid was used in

pl ace of tert- O

but oxycar bonyl am no ﬁ fldjo(Pg,H nmet ho 97ohenyl) acetic

acid in step 7.

Benzo[ 1, 3] di oxol - 5- )sl/Lt;e )

acid was prepared as desctli be

and 6, except that 3,4 hyl enedi oxy- benzal dehyde

was used in place of 3 %0-4- nmet hoxy- benzal dehyde.

io HRVS: (bs. Mass, 543.07 Cal cd. Mass, 543.0736

Xyc nylan1no acetic
in exanple 3, steps 5

(MtH) . [ 0226]
[ozzé]ﬁré&re% ééfdégcrfi’oéa IWéi(a%;héf’&Z@;[cjepﬂH’étc(S')fZMU 2, 5-di
oxo-1 m dazol i di n- -y

.butowarﬁqﬂm@n@ﬁ%ﬁ%dﬂ%ﬂdﬁﬁmbﬁ)miﬁpW@]C aeid avas esed eplpes pf (S)-2-

tort- B athdTEhain* S pioyi hoblichie 2Pl stk 3 St pifohot-s-
yI—tert—B)Jtdkyt:arttonylamlno -acetic acid was used in place of tert-

buto&é%&;cﬁé@ E‘g% ﬂqu zﬁ-@#ef;pg&?%?{w? QEQ’P{C gm%rln IC%I’teopm7C

Benz%pt QldioMI@YWMMBW@%@%ﬁnm@QMéh@é@@lv@éﬁ prepairsd B8

and tert- butoxycarbonyl am
desceb%qi Hyexampien3.osteps PANSK® reXespt jhaé@e‘hrr@taﬁlﬁaemyused
benz?ﬂetheggﬁgaxso%%er gllﬁg?n ofg fl(ugr? -4- methoi<y berhzaldeha/ 98yl ) -a
HRMSet@bsaMaSs; 514&0@367032@1 Mass, 543.0736 (M+H).
tert - But oxycar bonyl am no- (2, 3-di hydr o- benzo[ 1, 4] di oxi n
-6-yl)-acetic acid was

[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

VP
H o
SRS e
S)\N N o
H o)

[0227]Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-3-(2-methoxy-phenyl)-propionic acid was used in place of (S)-
2-tert-butoxycarbonylamino-3-phenyl-propionic acid in step 3 and ftert-
butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic 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.
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15

prepared as described in exanple 3, steps 5 and 6,
except that 3, 4-ethyl enedi oxy- benzal dehyde was used
WO pooplzese2 of 3-f | uor o- 4- met hoxy- benzal dehyde. REI/EP2005/009926
2006/ 029862 PCT/ EP2005/ 009926 -96 HRMS: Obs. Mass,
553.1391. Cal cd. Mass, 5539%$388 (M+H). [0228]
2-1(S)-2-(4-Benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-i m dazolid
HRMBN-Qby. Mass, (563189 xTalcd. Mass, 553.1388 (M+H).
phenyl ) propi onyl am no] -t hi azol e- 4- car boxylic acid
methyl ester \ 0O OONO NOSNNO HOS5 Prepared as
described in exanple 3 except that
(S) - 2-tent-but oxycarbonyl am no- 3- ( 3-
[ozzsptﬂasxz (AbBENzol 1 psl]dwxars ?I Z@L@iomsmm@ndm-plyg@e(mfnethoxy-
ert-but oxycar bonyl am no- phenyl - propi oni c
phenul)pr@piqnyéaramo}ﬂaﬁaolgaw@av[bpxsﬁma@sédne@y estepr t -
butoxycarbonyla o acetic acid was used in place of
tert- butoxycarbo nlno (3 1o
f 1 uor o- 4- met hoxy- ph ) adé%/ﬁ acid i@ step 7.
Benzo[ 1, 3] di oxol - \ H | am no-acetic
aci d was prepared a MeT n e e 3, steps 5
and 6, except that 3, 4 Het yl epedi oxy- benzal dehyde was
used in place of 3-fl 4- met hoxy- benzal dehyde.
HRVS: bs. Mass, 539. Cal cd. Mass, 535.1231
(MtH) . 15 [0229]
2-[(S)-2-[4-(3-Fl uoro-40net hoxy- phenyl) 2,5-dioxo-imd
azolidin-1-yl]-3-(2-
nmet hoxy- phenyl ) - propi onyl am no] -t hi azol e- 4- car boxylic
Preparddiasrdéebgribezbinegxamtle @ exdept khad (8)-R-teri-I8soxycarbonylamino-3-(3-

methoxy-phenyi)-propionic acid was used in place of (S)-2-fert-butoxycarbonylamino-

3-phenyl-propionic acid in step 3 and benzo[1,3]dioxol-5-yl-tert-
butoxycarbonylamino-acetic acid was used in place of terf-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, 539.1235. Calcd. Mass, 535.1231 (M+H).

[0229] 2-[(S)-2-[4-(3-Fluoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-(2-
methoxy-phenyl)-propionylamino]-thiazole-4-carboxylic acid methyl ester

\O 0
Oo. H
Inprats
S N \
H 0

[0230] Prepared as described in example 3 except that (S)-2-tert-



5

10

15

20

H F O 1 [0230] Prepared as described in exanple 3
except that (S)-2-tert WO 2006/ 029862

weEFoDLAPB0D5/ 009926 -97 PCT/EP2005/009926

but oxycar bonyl am no- 3- ( 3- net hoxy- phenyl ) - pr opi oni c
acid was used in place of-95) -
2-tent - but oxycar bonyl am no- 3- phenyl - propi onic acid in

butoxydagbodylaiiRid3-(Bamethdxyphebyd-repRniccasidavamsged in place of (S)-

2- teﬂ%@%@qué{o%wt%n@%—g@ﬁgg[qogjomcﬁ%l '%S P 3 5 di oxo-i i d
HRM@Z @JdsdiMush; 543 13504 -CmEd Muss, 543.1344 (M+H)
phenyl ) propi onyl am no] -t hi azol e- 4- car boxylic acid
nmethyl ester \ 0 OHO VNNOON- OS N O O[0232]
Prepared as described in exanple 3 except that
(S)-2-tert-

[023122%@@@4-@%%69%]%&1 64y|mesfmw iphiaazoldimn1of)-aq4amethoxy-

use | ace of
phen;ﬂ)pn'eplonblaﬂulx@]efalai@l@rﬁa?ﬁrh@Xﬂmpﬁ%metBYhﬁﬁt%rn| c acid in
step 3 and benzg[ 1, 3] di oxol - 5-
yI-tent-butoxyc%gb ylan1no acetlc acid was used in
pl ace of tert
butoxycarbonylan{;§fﬁg fpuofﬁ'
acid in step 7. /l\
Benzo[ 1, 3] di oxol - 5- yl-uert but xycarbonyl am no-acetic
acid was prepared as ribed in exanple 3, steps 5
and 6, except that_3, t hyl enedi oxy 15 benzal dehyde
was used in place 0073t | uor o- 4- met hoxy- benzal dehyde.
HRVS: bs. Mass, 539.1235. Calcd. Mass, 539.1231

[023éwf%reé a(sﬁ%é:ﬁ'%fjin MBI P 3o5Pt WAL (28 i dazol i

y?phenyl )-acetic

butoﬁyﬁa%d{\'yba'rﬁn@ -3-@-ethoxy-phenyl)- proplonlc acid was used in place of (S)-

pr opi onyl am no] -t hi azol e- 4- car.b Q.IC acid

2- teﬁetgqt@xyqarbonydarnlr@ ophsnykrragieic gc
yl-tert-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-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. Calcd. Mass, 539.1231 (M+H).

[0233]2-[(S)-2-(4-Benzo[1 ,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl)-3-o-tolyl-

propionylamino]-thiazole-4-carboxylic acid methyl ester

[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-

in'step 3 annc%éwzo 1,3]dioxol-5-
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20 [0234] Prepared as described in exanple 3 except
that (S)-2-tert-
whioenyser bonyl am no- 3- (2- et hyl - phenyl ) - pr opi PCI/EPR0H/a)9926
was used in place of (S)-2 WO 2006/ 029862
PCT/ EP2005/ 009926 -98 -98 -
tert - but oxycar bonyl am no- 3- phenyl -propionic acid in
tert-batoxgcrbamyldneino - ﬁlhémdmmpbﬂﬁ} acid in step 3 and benzo[1,3]dioxol-5-

gtort A BT EH R AR e i PRI g se
butox’gBQrHo%derHiﬂbQ34ﬁdB?éJl0%ﬂéﬂﬁH}§ﬁMénﬁﬁﬁéétﬁ: A6l ¢h biepst.ep 7.

enzo di oxol -5-yl -tert-but oXycar bonyl anm no- acetic

Benzaiﬂ.,@]dml-érséﬁ@ﬂ-éwt@@/ca@mwmmeacew @GA@N@Seorspa@ob@%
d

descib@h SarEEsh 5iepYs aja Bea¥ MRES Ateasasiag 0o

benz&lBEBydbas d@dsm Pt di?&fﬂuo@mrdetmkydqerﬁakiehgdé. (M) .

0235
HRMS? (859 Mpss 523 1328 oCalsr, BlassaPaRaROL. WD) ) - 2, 5- di oxo-
i mdazolidin-1-yl]-3- io
i ndan- 1-yl - propi onyl am no} -t hi azol e-4-carboxylic acid
methyl ester \ 0O Op NO XNOSNNO HO [0236]

102351 20 A DU KA oSy ogie -v1-3-

indar@¢! HSFhihd)-tAl36R- 8fcarboxylic acid methyl ester
inda (S)ﬂgwt?@?t gutI o(§<}ycar bonylcgrrn %%Xlg_acg) ?ney ypr opi oni ¢

acid in step 3 §nd 0O

t ent - but oxycarb am no- ( 3-li hydrog
benzo[ 1, 4] di oxi n- 6- hD agetﬁf— cid l%§ed in place
of tert-butoxycar a

quoro-4-nethoxy-pH%nyI -a et| i step 7.

t ert - But oxycar bonyl am pQ- ,3-0

di hydr o- benzo[ 1, 4] di oX 6-yl)-acetic acid was
prepared as descri bed exanple 3, steps 5 and 6,
except that 3, 4-ethyl €gedfoxy-benzal dehyde was used in
pl ace of 3- fluoro-4-nethoxy-benzal dehyde. 20 HRVS:
Obs. Mass, 549.1437. Calcd. Mass, 549.1439 (M+H)

loz3ffipdireg ps doseribeg i xammnle 3 2icpey it et puoyyeagoanyjemine-

3-indaret-ylrp rdpiolic dt’;id-\ﬂasyug;ecsm place of (S)-2- ted—butoxycarboﬁylamino-3-
-fl uor.o- phenyl ) - ' | ami Rl <4z i

phenk BRI AR M SteP S0 00t bR Eth3Bhasss

benzo[1,4]dioxin-6-yl)-acetic acid was used in place of terf-butoxycarbonylamino-(3-

fIuoro-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).

[0237]2-[(S)-2-[4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl]-3-
(2-fluoro-phenyl)-propionylamino]-thiazole-4-carboxylic acid methyl ester
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-99- 0O OHNO- INII OS tNNO O [0238] Prepared

as described in exanple 3 except that (S)-2-tert-
whioenywser bonyl am no- 3- (2- f | uor o- phenyl ) - pr opi PCIT/EPR0H/a)9926

was used in place of (S)-2-

tert-but oxycarbonyl am no- 39phenyl -propionic acid in

step 3 and tert 5

but oxycar bonyl agi ngy (2, 3-di hydro benzo[ 1, 4] di oxi n- 6-yl

)-acetic acid sed in e of

tert-butoxycar bony W Nno- ( a,,]‘joro 4- 9\9\>hoxy phenyl)-a

cetic acid in ste 7\

tert - But oxycar bonylsa%\m X 3xdi h k%nzo[ 1,4]dioxin
-6-yl)-acetic acid wasH prepar®@d as, described in
exanple 3, steps 5 a except that

3, 4-et hyl enedi oxy- b Ehyde was used in place of

3-fl uoro-4-nmet hoxy-benzal dehyde. i o HRVS: (Qbs. Mass,
541.1195. Calcd. Mass, 541.1188 (MtH). [0239]

[0238] Préared- éédégor?beglh&bme@{cépﬂmwsm tertyl ) - 2, 5- di

0xo-1 m dazol i di n-1-yl

butoxygarhosylarninex3-{dfleaka- phmsd}apmmraﬁnaﬁtﬂ wasuged i placef|S)-2-
I NO H

tort iRy eg e B A B robicPichoia th Sed Ban &0 ole 3

butoxgrasinytdminot (@) 3-dittydrd-benzo[ 1 4]d|oxm—6—yl) -acetic acid was used in

placeggtaf-t tgﬁyvgg@r%gc%ég@l%%é{%e@ﬂuom-p mgtﬂ %y-p'ﬂ%ﬂ% )acg{lg 8&8% %tep 7.

tenf-B(L@xy%aﬂ@éﬁw&mr@qszcgrdmbmna@fﬁmt@nybw agitinacid awisd

in step and tent-.

prepm'ad@sy@%ﬁqs@ﬁwI@Wﬁ@p{ez?»est@pﬁ@o@m Bemseaprt thatf. 4sathyignggioxy-
benz%l'd%ﬁ?%é QuaCl rdgﬁ’\joy %‘ccérengf 5! ‘Plz.lgFt# @%eﬂ'foxy-benzaldeh de.

toxyca uor o- 4~ met hoxy- phenyl ) - a
HRMSetQbs ddads, 5951 ¢95.7Cakal. Mass, 541.1188 (M+H).

t ent - But oxycar bonyl am no- (2, 3-di hydr o- benzo[ 1, 4] di oxi n
-6-yl)-acetic acid was

[0239]2-[(S)-2-[4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl}-3-
(3,4-dimethoxy-phenyl)-propionylamino]-thiazole-4-carboxylic acid methyl ester

\
0

[0240] Prepared as described in example 3 except that (S)-2-tert-
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 ftert-
butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic 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.
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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
WO pooplzese2 of 3-f | uor o- 4- met hoxy- benzal dehyde. REI/EP2005/009926
2006/ 029862 PCT/ EP2005/ 009926 - 100 HRMS: Obs. Mass,
583.1499. Cal cd. Mass, 5831a%93 (MtH). [0241]
2-[(2-[4-(2, 3-Di hydro-benzo[ 1, 4] di oxi n-6-yl) -2,
HRMS: dDbx ovings, 8301 489.n Chiod. Mass( §83.1493 (M+H).
met hoxycar bonyl met hoxy- phenyl ) - pr opi onyl am no] -t hi azol
e-4-carboxylic acid methyl 5 ester 0 ONO ~ NOOS
I NNO HOO OO 1 [0242] Prepared as descri bed
in exanple 3 except that (S)-2-tert
[024+)p}2r~gzs[442,@omwy_agéb@nao[(ﬁﬂgbkhﬂ@?y@ai,Bﬁiwkmmwheﬂyﬂ-&@-
-propionic acid was used in ace o . .
meth@sycazgpaylme&mwpea@ﬂbﬁmww@mﬁaﬁp'-ep‘.l-&srteﬂﬁyec aeidgmethyl
ested N step 3 1o and
tert-butoxycarbonyl am no- (2, 3-di hydr o- benzo[ 1, 4] di oxi n
-6-yl)-acetic acid @was used in place of
t ert - but oxycar bddyKam no- ( % flyor o- 4- get hoxy- phenyl ) - a

cetic acid in stgé/JN 0 N
tert - But oxycar bony a@\no (2,?;: @ behzo[ 1, 4] di oxin
-6-yl)-acetic acid ®as Npreparfed as—descri bed in

exanpl e 3, steps 5 and“§, except that

3, 4- et hyl enedi oxy- be dehyde was used in place of
3-fl uoro-4-nmet hoxy- benzgt dehyde. (S)-2-tert 15

but oxycar bonyl ami no- 3- (3- nmet hoxycar bonyl nmet hoxy- phenyl
)-propionic acid was (prepared as described for

t ent - but oxycar bonyl amdno-[ 4- (2-pyrrolidin-1-yl - et hoxy)
- phenyl]-acetic acPd i®h exanpl e 4(0) except that
(S)-2-tert-butoxycarbonyl am no- 3- ( 3-

hydr oxy- phenyl ) - propi oni ¢ acid was used in place of

; 24 Y& T
aeffbabarad s BB BT P i e
butoxydanastiaminoy8+(8+meihoay tgrionymashoxie phempisprapienic ik was
use I%lplaléle58f (S%-‘l;eq*t-bL“ﬁ)%(%/b&lr%%%y%%ﬁo-&phenyl-propionic acid in step 3

and tert-butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic acid was

used in place of ten‘—butoxycarbonyIamino—(3-f|uoro-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. (S)-2-tert-
butoxycarbonylamino-3-(3-methoxycarbonylmethoxy-phenyl)-propionic acid was
prepared as described for fert-butoxycarbonylamino-[4-(2-pyrrolidin-1-yl-ethoxy)-
phenyl}-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. Calcd. Mass, 611.1443.

[0243]2-{(S)-3-Benzooxazol-5-yI-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-6-yl)-2,5-dioxo-
imidazolidin-1-yl}-propionylamino}-thiazole-4-carboxylic acid methyl ester
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[ 0243]
2-{(S)-3-Benzooxazol -5-yl -2-[4-(2, 3-di hydro-benzo] |
WQ 2dodioznssn- 6- yl ) - 2, 5- di oxo- PCT/EP2005/009926

i m dazol i di n-1-yl ] -propi onyl am no} -t hi azol e- 4- car boxyl

ic acid nmethyl ester WO 20(K(/-029862 PCT/ EP2005/ 009926

- 101 \ O\ O NONNONOII OOO0OO0OO NOJNO

HNand OO \= \—N[02B4]d3repared as
rlbed in exanple 3 except

S) 3 ben ofxa \tert-
a o i/oni c amjﬁ seﬁj y o@
of u ca‘?bonxl am N pr op

()
aC|d useid' st p3andte H 0

i hydrag b/e« zo[ 1, 4] di oxi n 6 yl)- acetl i d was used in

pl ac@ o

tert- %Noxycar bonyl am no- (3-f| uoro\ﬂ:NTet hoxy- phenyl ) -a

cetic acid used 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 prepared as described in

exanple 3, steps 5 and 6, except that 3,4 io
[0244iﬁitgba@ddweémbedludelmdmlewaaemepﬂtham (P)-3denaboxazol-5-yl-2-tert-

4- et hox benza

bUtOX@’@W@"’M%’i’i'GB)&H?BP I JEiC quselﬁ%/ecg{gwj%%gf B@n%?t% no- prop

buto%g@ﬁf%r@%n@nn%pﬁé@ﬂﬁ}fréﬁloﬁ% adi@lusedsn stdp?3 ahdden-
spensi on of

butowsarmmrwooﬁ(&dllixyerria?n%o[ﬁ»4]¢@th@w9rqc%'9@al%ma§ used in
placea&J l@ﬁ-tg@nf\{ l{) @%@?%ﬂ@%l-@mﬁﬁo@pﬁénﬂ) -adétic afiskd in

ace

step Ti ifedBubmyycatborytarmnine-(@23-dihyidro-bangoliitloxing-yl)-acetic acid was

di -ter l,di car bonat e 13. 7 Th
prepdfegan dRibd i FRAmPIR o SRS CorbP ot Rt TR 34 nour s
ethylérﬁ‘@d|BWHe¢‘Qa|dé‘h‘9de‘Wési‘ﬂsé<§Q\0plﬁbé of Biflusred- NVetHb)dyr-bmaldehyde

and extracted with ethy|] acetate

nL)
(S)- 3riasnzowazqirﬁmlr2ré@wugawért&&yﬂ%em REQPIONG; fﬂed\f%ﬁ Pfr?Pafed as
followy:1 M agueous hydrochloric 20 acid (2 x 100 nL), brine
00 nL), dried over sodiumsulfate, filtered and
concentrated in vacuo to give crude
(S)-2-tert-butoxycarbonyl am no- 3- (4- hydr oxy- 3-

[0245] To a suspension of (S)-2-amino-3-(4-hydroxy-3-nitro-phenyl)-propionic acid
ethyl ester hydrochloride (3.63 g, 12.5 mmol) in acetonitrile (125 mL) was added
diisopropylethylamine (2.4 mL, 13.8 mmol) and di-fert-butyldicarbonate (3.00g, 13.7
mmol). The mixture was stirred at room temperature for 72 hours the poured into
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 aqueous hydrochloric
acid (2 x 100 mL), brine (200 mL), dried over sodium sulfate, filtered 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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30

ni tro-phenyl)-propionic acid ethyl ester as a dark
yell ow solid which was used w thout further

wEeosh2wser i on (4.63 g). LR-MS: Qbserved ni z( M POT/EP2005/009926
353.3. 25 WD 2006/ 029862 PCT/ EP2005/ 009926 -102
[0246] To a vigorously stirggd sol ution of
(S)-2-tert-butoxycarbonyl am no-3-(4-

[024 Sr@ramwo%uw smmmg@mlnbnqup-grreﬂ-mnoﬁy@trbwylsmirﬁr-s (4-
) .in neth was ad

hydr%fmt@npmnyéhmm%@nw @mdo@hhabe%tgr g‘eoa g, zzS%mmJb )n mﬁthanol
(50 n%’fﬁwzsi q&%jﬁ‘g?)uf%@h'l&%l %}ﬁl@%ﬁloﬁ* z(felg B3RS hﬁ/\tlater

si'ze ter | rr at a
(25 milgripkoveediby zinord B (v Ok pattiole sea):ﬁ 84 grﬁﬁthwmnwi/}asAﬁer

stiring gt b Sen abiratitu s AripiRsnbekac@t miotils Wa gored
throu&h% gﬁad bf Bklite®&nd AsHiGId ISl Eisle lmafeﬁauaumwfrbﬂmethaqmcm
oured into water (100 iluted wt

methapghn eTft%f’ajitrﬁtea was &oaﬁemtaet@édnmapﬁo @ﬂwﬁe@@@@&y% resydye poured
into vgér}eﬂ‘gvo(o{ghm}mf%ﬂr AR RGABOMENBha edatfavitnsitatitate (3 x
50 mkpnteacoabined oroaniuextractgiware syaghed with brine (75 mL), dried over

A-
sodicf SHORF. B ESERTRRH iovansig o give STy Riaing 4 ydrony-
phenﬂywhieﬂfﬂtek%/(aﬁbengIaﬁfmb—pr@mon& acid ktiyl ebter lasggrsgmedscous
ou ur er rificatl
sold el s uged ominat Lrthe Turfiegtion 4038 3 %b1 Gt on o
LR-MES U saned ABma=yds axy- phenyl ) -2- tert -

t oxycar bonyl'am no- propi oni ¢ acid ethyl ester (0.89
g, 2.74 mol) in toluene (20 nlL) was added tri et hyl
orthoformate (0.57 nL, 3.36 mmol) and the m xture was
heated to 75 C under an atnosphere of argon for 3

[024@2*#’S 8 rsrgfé{ti%i'o? Rrddd® Bldmipbai- hg&&ngm{e%f )@-tdrad been

he reacti'on m xtur concentrated in
butoxyaartmnytaraindepropnic agidyetbyll estenddl. 3% gnag4dnswd) indaluene (20

. | ’ oy '

) GEESEPAA B g S50 D BB EIGR wos

heatefltﬂibhgﬂfg l{rﬁigﬁ @hgitlrifeo%phﬁftgbf @rtrgoatfnbggiwri abwgwhgwne tbiistarting
u i er

matejat pag) begia cee%vrﬁﬁyl 3@@ r@@@ﬁgrepazﬂt Wasat Qe%dala veguotoa

bIackXWQ% E&anwﬂ& w&e HJgé,'sB%d% %@'tdhlﬁi’l@ (25 %%H%l%@%hed

e , dried over sodium 25 sulfate and
butyldicagmmnata(® 0|gn 3vacuneld added adlkevinidweswas ptired at ambient

temp%%th%@rﬁ}éé.er? ﬁ?ﬁﬁ%{?@?&é’%}‘ %g@@/rfﬂ% )g;%\éli(gur%ghéﬁ BolRld ifitd W&t (100
mL), diluted with brine (50 mL) and extracted with ethyl acetae (3 x 50 mL). The
combined organic extracts were washed with brine (100 mL), dried over sodium
sulfate and concentrated in vacuo to a black viscous oil. Purification by
chromatography over silica gel eluted with 35% ethyl acetate / 65% hexanes gave
(S)-3-benzooxazol-5-yl-2-tert-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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(S) - 3-benzooxazol -5-yl -2-tert-but oxycar bonyl am no- prop
ionic acid ethyl ester as a colorless solid (0.54 g,

WG Mp/029862 M5: Cbserved ml z(M+H) = 335. 3. 30 [PQEBP05/609926
sol ution of
(S) - 3-benzooxazol - 5-yl - 2-t e{i5 but oxycar bonyl am no- pr op
|on|c acid ethyl ester (O 54 g, 1.61 mmol) in

mL)t g‘g‘g@gm‘%ﬁb}%@’é‘gbg’%ﬁg &Wﬂﬁ‘% 5 gnrgﬁl&\éﬁdttlﬂe mixture stirred

at amkﬂeratﬁedwem@hmmydden argoniar ingoup., Gberrﬁect)oraﬁwduraewas poured

mtofvg)q?(t&j @oﬁ'ﬁ_) réflﬁgecli g\/ét@?qn‘ﬁ-ﬁe%%@ﬁfgﬁa %&H%gﬁégg?ﬁ eﬂ'{yggcetate (3 x25

mL)Well e ccﬁr’igméd)%rgdhllgztéimécm Wbrebwgsheg Fbthnbrine éﬂﬂllmL) dried over
extrate th ethyl acetate X
SodGiRBHIE LEMENIATLE CaHD T RRESIi-BPTHoeEe 512

tert/Btox éft?diH fno%&%ﬁﬂﬂn%ék“efrﬁéﬁmﬁﬂ@ S(HHH%QH\%I%H vidd used

vacu grrve cru benzooxazol - 5-yl
WIthogtfurﬁbﬁerﬁlaamgﬂ é9ngn89%r)op| onic acid an off white
S wi t hout further
LR- E/fuérl @Ibgg Zgnli%ﬂg g@g% . LR-M5: Cbserved mz(M-H) =
307.3. 10 [0249] The 2 isomers of
2-{(S)-3-benzooxazol -5-yl -2-[4-(2, 3-di hydr o-
benzo[ 1, 4] di oxi n-6-yl) -2, 5-di oxo-i m dazolidin-1-yl]-pr

o283 Bl iers B RGP ietiobRaRm e Wb E A e - By o
bengbt £dioxi-Bhy132 B-gike-idfdzalidint ‘E‘rwﬁiﬂ&}ﬂ“ baflandno)-thiwzole-4-
i somer eluted first is referre Cg\éas i some

carhgyylic asicbmeinyiester yerigsgPaEated amaoaraphy SM%?S'ECE‘ gel eluted

[ / hydrof Th er el tedfrst s referred to as isomer
Wlth1§1 OEggqnz%egfaZ [O ”ray” EfOEnZ r3 ¢ gldr oI benzo[ 1

1 amti tha |some]|e)uted Sedpod s referred to as lsomer

i m dazol i din-1-yl]-propionyl anm no}-thi azol e- 4- car boxyl|

ic acid nmethyl ester, isonmer 1. HRVS: (bs. Mass,

564.1182. Calcd. Mass, 564.1184 (MtH). 20 [0251]
[025012-55)-3-Bemzauxaaa bbb 23y 4~ (2 -J-dihfydra3bdnhy(d4idiogimz® yl):21 b-dioxo-

imidazefor GltogPany RO D St AP BAIR AGE mathy aatermiomer 1.

HRI?I%tS ngb% '61219%@%@”4 11824F@',\ﬁcd Chéss '\5@311%41\/1;9434 Cal cd.

2-[1(9)- 2[4(23D|hydro benzo[l 4] di oxi n-6-yl) -2, 5-di
oxo-imdazolidin-1-yl]-3 25
(4-(S)-di net hyl am no- phenyl ) - pr opi onyl am no] -t hi azol e-

[02%18?%%2?%%0%3590I[@—&M—| [4.85 BEGinYR 20882 ] 2 2588xin-6-y1)-2,5-dioxo-

imidazolidin-1-yl]- proplonylam|no}-thlazole-4—carboxyllc 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-yl)-2,5-dioxo-imidazolidin-1-yl]-3-
(4-(S)-dimethylamino-phenyl)-propionylamino}-thiazole-4-carboxylic acid methyl ester
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- 104 \ 0O\ OOOHOOOHO XNON..,,.60 NON SN

and SN N OO N N|[0253] Prepared as described in
wWe@2@aptseB except that (S)-2-tert- PCT/EP2005/009926

but oxycar bonyl am no- 3- (4-d

i met hyl am no- phenyl ) - pr opi OFM: acid was used in place

of (S)-2-tert-butoxycarbonyl am no- 3-phenyl - propi oni c

acid ésed in step 3 and tert 5

but oxycar bonyl am no- (2, 3 : - di hydroo 920[1 4]d| OXI n- 6- yI
)-ace&tic aci @ used pl ace o
Wqé' %ﬁigb?gk fluoro,ﬂjf?tﬁbxy?ﬁ —ﬂ>

tert/b@{ox?

cetiCg e . d

tert- Buthyc:rb ‘ylanlno (25§‘d|hydro benz [ 1, W] di 6%i n
-6-yl)-@acCe1c acid was prepared as d

exanpl e steps 5 and 6, except that
et hyl ®nedi oxybenzal dehyde was used Wn place of

3-fl uoro-4- et hoxy- benzal dehyde. io0

(S)-2-tent-but oxycarbonyl am no- 3- (4- dinethylanino phen

[o241PrEBARS; ety AT SRBEAERTS 2R oF
but{:ﬂ&ﬁﬁﬂdﬁyﬂarﬁmos@{@dsnefhylammo phenyl) propionic acid was used in place
of (é)(—ggtez‘trh%ééy&éaztgonyqam}( %rr]@%ropl AL o iln)étezp T tor-
butd)%yclarb’d fé’mm =@, Meramemopmmﬁn-erwpa@éw ATl s tided in

i azol e- 4- car boxylic 15 acid thyl
pla%%@%ﬁeg&@ﬂowaéh@@wﬁﬂw&ﬂyoaréwm%hhpxwhgayl)@cai@aCId used in
steﬁf"'?% gcreﬁiéhgéxgtjcgr@oﬁylé({jmmfﬁ?é %I% r6! rHﬁ‘P&BLP&@dXW@ﬁ?Q@éﬂJ acid was
prepafeeirasedesanibed in exampld 3aatbpstieand 6excegtihaid, 4econd

IS I f erred

ethySnpEp R diealde e WSRISes ShnIaEs of PP HBISJIgDanzgidehyde.

(S)—thérﬂ-mtdf@]ddrb@h}ﬂa&nﬂd -B= -dlmethylamlno phenyl)- Eroplonlc acid was
(4- dlmsthlamnoghenl roplo | am no] -t hi azol e-4-ca

prepakhas deserivgd iyt Bipidde my Soc. 1989, 7111, 6790.
R04903745- 000- 001 HRMS: Cbs l\/ass 566. 1704. Cal cd.
Mass, 566. 1704 (MrH). WO 2006/ 029862 PCT/ EP2005/ 009926
-105 [ 0256]

[025411(*@ 2 Eqm@r(szzfﬂ-kﬂsmdﬁdzb%d inyHiq-bipdieldi4ldiexin-§-yh; Z5dlioxo-

i S0 Sty ebn s Pmspipraming st gageonc

aciy/ iethyl @sterneérayde pesated, 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-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl}-3-
(4-dimethylamino-phenyl)-propionylamino]-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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i somer 2. HRVS: Obs. Mass, 566.1702. Cal cd. Mass,

566. 1704 (MtH). 5 Exanple 7 In a simlar manner as
wEe@paerwse2 i n Exanpl e 3, the foll ow ng conpoundBCTHEPI®05/009926

prepared: io0 ,

[0257] 2-{(S) - 2-[ 4- ( 3- Fl uor @45 et hoxy- phenyl ) - 2, 5- di ox

o-imdazolidin-1-yl]- 3th|azo?

[ozssp{{egxz oﬂn%d Mﬁw}o-b@héé% Efdﬁ?mgk&f_?fi'ﬂ &;ogs'n‘ﬁ d?zh'ﬂbﬂn 1-yl]-3-

(4-qi 0@3'&]|awFQJEh@WI)aQFQm@wlamﬂtb]ﬂhlazﬂwcerla)xykc aptd miettyl ester,

isorpg) p2-tert- o .
bu oxycar bonyl am no- 3- t hi azol - 4 yl - propi oni ¢ aci d was

HRM:dObs. Masee566.178) - Zdied.tMads) 566.1704 (M+H)..
but oxycar bonyl am no- 3- phenyl - propionic acid in step 3.
HRVS: (Cbs. Mass, 520.0753. Cal cd. Mass, 520.0756
(MtH) . [ 0259]
2-[(S)-2-(4-Benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-i m dazolid

in-1-yl)-3-thiazol-4-yl- Example 7
pr opi onyl am no] -t hi azol e-4-carboxylic aci d net hyl

I 0 0 NN NNOHDO SAN 20 [ 0260]
In SR URtACaRbeR as Tepated in EXEmPIe S Bedelowing compounds were
prepared: tert

[0257]2-{(S)-2-[4-(3-Fluoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-thiazol-
4-yipropionylamino}-thiazole-4-carboxylic acid methyl ester
0

N Q N
/ »\ N 0]
S N
H e} e

[0258] Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-3-thiazol-4-yl-propionic acid was used in place of (S)-2-tert-
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-yl)-3-thiazol-4-yl-
propionylamino]-thiazole-4-carboxylic acid methyl ester
0

N O N
[ Ay Nmo
S H 'e) OJ

[0260] Prepared as described in example 3 except that (S)-2-tert-
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WD 2006/ 029862 PCT/ EP2005/ 009926 - 106
but oxycar bonyl am i no- 3-t hi azol - 4-yl - propi oni ¢ acid was
W@ e®d/02986pl ace of (S)-2-tert- PCT/EP2005/009926
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- acetic acid was used in pl ace

but@é/da%én}hé%wgﬁﬁ@%b@ gﬂt}%blonlc acid was élsed in Place of (S)-2-tert-

| uoro- 4- met hoxy- ph -acetic acid in s
but@gmlpqnﬁ?mnm&pr@nyl propianis acid in step 3 and benzo[1 3]leXO| 5-yl-

or R O ARRTE b il B Rl proonyiamine-

(3-f&o¢eﬂem1eyrh©«yem@1w) dssticadaie iry depviis Beﬁ@@ﬁ |3]diplxaks-ypiert-
3-fluoro- 4-ne bgnzal dehyde, H
butexysanay! ar@macet QS V@‘P@"@@@Eect mﬁ;scr'taﬁcfmmple 3, steps 5

and?6 {éx@ep?tl{a”cd?«n%tﬁ’ylgﬁga i%xwéh%bﬂde%aé W agsd/in) plde®oflB-fluoro-

oxo-1 m dazol i di n- 17
4-mafinepbbenzg)delydspi onyI am no} - t hi azol e- 4- car boxyl i c

HR?@;&F%”%@?%L@@%eéﬁﬁ@?c.%@éa%’s TG o AR S
S)-2-tert-

but oxycar bonyl am no- 3-t hi azol -4-yl - propi oni ¢ acid was
used in place of (S)-2-tert 15

[ozgwg‘@ﬁz’fﬁg@’ %@%ﬂ&g%@gﬁfgw@ﬁ@%&ﬁ%io‘;(oi—iﬂqiééz%[ﬁd?’n-1 -y[}-3-
thiaaoumy@r@aibawan{ido}qhwzmé-n-@mmma@ejd metiejléstars used

in place of
tert-but oxycar bon%

cetic acid in ste
tert - But oxycar bonyl
-6-yl)-acetic acid
exanple 3, steps 5 and 6 L cepK)that
3, 4- et hyl enedi oxy 20 beiza dehyde was used in place of
3-f | uor o- 4- met hoxy- benzaFdehyde. HRVS:. (bs. Mass,
530. 0805 Cal cd. Mass, 530.0799 (M+H). [0263]

L0221t 3hafed & s ding] ngr{e@mplgoﬁxé’ep‘%r%t)(sh fefyL 0x0- i mi d
butdtkydarogmydamiresTs akihzobd-gLptapidnie aichDwib ivsed h glatet dfy B)-2-tert-

t
butgfyc%rrbonylamino—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 terf-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, 530.0805. Calcd. Mass, 530.0799 (M+H).

[0263] 2-{(S)-2-[4-(3-Fluoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-furan-2-

yl-propionylamino}-thiazole-4-carboxylic acid methyl ester
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WD 2006/ 029862 PCT/ EP2005/ 009926 - 107 O \ OOH N

O\ -NSPNNO OF [0264] Prepared as described in
WE@2@apkseB except that (S)-2-tert PCT/EP2005/009926

but oxycar bonyl am no- 3-furan- 2-yl - propi oni ¢ acid was

used in place of (S)-2-tert-i5;7.

but oxycar bonyl am no- 3- phenyl -propionic acid in step 3.

5 HRVB: Cbs. Mass, 5@3.1035. Calcd. Mass, 503.1031

(MrH) . [0265] 2- [ 2- (4 Ber@zo[ﬂl 3] di oon 5-yl -

5-di oxo-im dazolidin

i m dazol -4-yl) - propl

acid nethyl ester 0O (‘3

NN to [0266] Prepared scr?bed |rFexaan e 3

except that (S)-2-tert-

but oxycar bonyl ami no- 3- ( 3- ngt hyI 3H i m dazol - 4-yl)-prop

ionic acid was used in place

[0269) P?erieﬁ!éd abtdewséd RPBXAAPIE® eﬁcémﬁa{ (S)npipni c acid

In step

buteéymfp@nﬂ]amlmcérfusaryﬁ-wﬂ@pl@mc@@@ WasdHREddRimaceekiS)2-tert-

.

but‘%ﬁ¥%}(r9’§§ léﬁﬁﬁ? B;tu) rﬁ/{? ﬁ'%’té%oéc ?tﬁgxy- phenyl ) -acetic
HR&$:d Obs. Ma;qs 3031935. Calcd. Mass, 503.1031 (M+H).

Benzo[ 1, 3] di oxol -5-yl -tert-but oxycarbonyl am no-acetic

acid was prepared as described in exanple 3, steps 5

and 6, except that 3,4-nethyl enedi oxy- benzal dehyde

was used in place of 3-fluoro-4-nethoxy-benzal dehyde.
[026B}45] (S5 (4-Bessof 153]1diokds 8-yI-Lab-dibxoNbtdazditith-148)43-(3-methyl-3H-

imifg%ﬁbé-v@%r&%gy%F@ﬂgﬁaia&pl?éﬁfaraemiaie&ia meghylestss 5. g

oxo-im dazol i di n-1-ylg - 3-

0 o. H
N9 N
BN N ol
S ]

O o)
3
"\
N\

[0266] Prepared as described in example 3 except that (S)-2-tert-
butoxycarbonylamino-3-(3-methyl-3H-imidazol-4-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-fert-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-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, 513.1193. Calcd. Mass, 513.1187 (M+H).

[0267]2-{(S)-2-[4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl}-3-
pyridin-3-yl-propionylamino}-thiazole-4-carboxylic acid methyl ester
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pyri di n-3-yl - propi onyl am no} -t hi azol e- 4-car boxylic
acid methyl ester WD 2006/ 029862 PCT/ EP2005/ 009926

W0 1@8/0280D OMN O~ O S NN O O N [0268] PrepetEHPHSS/009926
described in exanple 3 except that (S)-2-tert-
but oxycar bonyl am no- 3- pyri dijgg 3- yl - propi oni ¢ acid was
used in place of (S)-2-tert-
but oxycar bonyl arri\ no-@- phenyl -propionic acid in step 3
and tert 5 o o. H
but oxycar bonyl am no-Y-2y 3- 1,_§>] di oxi n- 6-yl
)-acetic acid was uged\in 0
tert-but oxycarbonyl ans'no
cetic acid in step 7.
tert - But oxycar bonyl am b (P, 3-di hydro-benzo[ 1, 4] di oxin
-6-yl)-acetic acid was Nrepared as described in
exanple 3, steps 5 and 6, except that

ke S b OB B AT 255,
AT S S N L0 o )2

butexyearimIaRiNga3-t! avhp@pmlc acidjig step 3 and

o B 08 SIEL o 5 o REPLAR Ao usea
place of mlaMﬂOkmrbonylemino-(3-ﬂuoro-4—methoxy—phenyl)—a_cetic acid in step 7.
e T e e e R
prepamdogxyeseribadiif gxahiplé 3esteps 5 And B, agedpithat 3, lcleetgwéﬂednoxy-

2- -2-[(R)-4-(3-fluorg-4-met hox henyl di oxo
benzaid‘e%)yde V\La ased in place of 3-fluoro-4-me hoe(y-bgngaldehyde

HRMS: Obs. Mass, 524.1229. Calcd. Mass, 524.1235 (M+H).

Example 8

[0269] 2-{(S)-2-[(R)-4-(3-Fluoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-
phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester '

0 9] H F
RN
s)\N

o)

[0270]Recrystallization of 2-{(S)-2-[4-(3-fluoro-4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester
from acetonitrile gave 2-{(S)-2-[(R)-4-(3-fluoro-4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-3-phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester.
HRMS: Obs. Mass, 513.1245. Calcd. Mass, 513.1239 (M+H). -
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i m dazol i di n-1-yl]-3-phenyl - propi onyl am no}-thi azol e-4
WO canhozegyl i c acid nethyl ester. HRVS: Cbs. NBBGI/EP2005/009926

513. 1245. Cal cd. Mass, 513.1239 (M+H). WD 2006/ 029862

PCT/ EP2005/ 009926 -109 [0273¢ -

2-{(S) - 2 [(S)-4-(3-Fluoro-4-net hoxy- phenyl) -2, 5-di oxo-

Y] - -vII-3-

[02‘71‘]21 gSP‘ &3 #z:allﬁoﬁbo‘l-r? tho phenyg 2, éi)l((glxoI Ié’ﬂldaz%lldln -1-yll-3
phemyi hmpletsylammq}}tma@ore Ncarlﬂnxylhlcac&ismetWI eser [0272]

Fromthe nother liquQrs of the above recrystallization

it was possible f\ u(g recoveg thg other d| ast er eoner

present in the st art n mogtur%F—N HRI - Mass,

Cal cd. Mass, 513.12 I? . a Si m | ar

manner as descri bed i oI \OW ng

compounds were i0 prepar rorﬁ’the correspondi ng
' [ [0273]

i m dazolidin-1-yl]-3-
| - propi | am no hi azol e- 4 rboxylic acid
[02R2fiRbm Biel Bt diors o e atveARNC A LENcY was ppssiblg to
rec@ér%é'dthéradlbé’t%régmer present in the starting mixture.
( 3- chl or o- 4- net hox ) -2, 5-di oxo-
HRMﬁ d@i’@l l\/{'sﬁsﬁr 1CglcH- Blashedyd -@Béﬁﬁ/&Wl am no} -t hi azol e- 4

-carboxylic acid nethyl ester, prepared as described
i n exanple 4(9), fromacetonitrile. HRVS: Obs. Mass,
529.0947. Cal cd. Mass, 529.0943 (M+H). 20

[0275] 2-{(S)-2-[(R) - 4-Benzof 1, 3] di oxol - 5-yl -2, 5- di oxo-
i m dazol i di n-1-yl ] - 3- phenkgkample 9

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

In aeéitrﬁﬁam%%%@ g@&%lfq{rﬁgggﬂﬁflg%g%ﬁg following compounds were

prepared from the corresponding mixture of diastereocisomers.

[0273] 2-{(S)-2-[(R)-4-(3-Chloro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-
phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester

\ O

O~§\ OY“

N O

/SJ\ ‘ N{""'Qo
N \
A O Cl

[0274] Crystallization of 2-{(S)-2-[4-(3-chloro-4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-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
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15

- 110 \OO0O ONNOO S NN~ O[0276]
Crystallization of

wQ@2qo6/829822 [ 4- benzo[ 1, 3] di oxol - 5-yl - 2, 5- di oxo0- | PEHEROH/6D9926
in-1-yl]-
3- phenyl - propi onyl am no} - t hijagol e- 4- car boxylic acid
nmet hyl ester, prepared as described in exanple 4(cc),
fromacetonitril 50HRVS:  (bs. I\/Iass 509. 1131. Cal cd.
Mass, 509. 1126 ( ¢ [0277] O
2-{(S)-2-[ (R -4- (3,5 57d|oxo|mdaz
ol i di n-1-yl]-3-pheny /- \ /b\ro' oNLizgn
i azol e- 4-carboxylic a&id et hyl te OQo~NF N S
NN-.,, OF io [0278] I|zt|onof ‘
2-{(S)-2-[4-(3,5-difluo ghenyl ) - 2, 5- di oxo-i m dazol i d
in-1-yl]-
3- phenyl - pr opi onyl am no} -t hi azol e- 4- carboxylic acid

oo BIEH sl AR g P00 41 5PNy o 11

3-phesgl; prﬁf)ibnll%‘ﬁmbMﬂhbzoléEA -carboxylic acid methyl ester, prepared as

de%;-?'géa] ﬁ'?%ﬁ&%ﬁ’ 4&(653)%0%6]09@[}(@50 4- met hoxy- phenyl) 2, 5-

HRNVES:howy: PRy 5Do AMeR wb@n‘ma@& ady «m& 9\714Hs:ar boxylic
acid nethyl ester O | N\ / \ O

OF 0 [0280] Crystal I [ zatl on of
2-{(S)-2-[4-(3-fuoro-4-net hoxy-phenyl ) -2, 5-di oxo

[0277]2-{(S)-2-[(R)-4~(3,5-Difluoro-phenyl)-2,5-dioxo-imidazolidin-1 -yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester
0
\

N e
20554

F

[0278] Crystallization of 2-{(S)-2-[4-(3,5-difluoro-phenyl)-2,5-dioxo-imidazolidin-1-yl]-
3-phenyl-propionylamino}-thiazole-4-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-Fluoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-(2-
methoxy-phenyl)-propionylamino}-thiazole-4-carboxylic acid methyl ester

\O 0 H
‘§/*N 0 YN ..
s»\N N\e QO\
O F

7

o

[0280] Crystallization of 2-{(S)-2-[4-(3-fluoro-4-methoxy-phenyl)-2,5-dioxo-
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WD 2006/ 029862 PCT/ EP2005/ 009926 - 111

i m dazol i din-1-yl]-3-(2-nethoxy-phenyl)-propi onyl am no
w0 200hi0z0861 e- 4- car boxylic acid nethyl ester, pPEPEP®OS/009926

as described in exanple 6(e), fromacetonitrile. HRVS:

(obs. Mass, 543.1351. Calcd. jMass, 543.1344 (MtH). 5

[ 0281] 2- [(S) 2-((R) -4- Benzoh 3] di oxol -5-yl -2, 5-di oxo-
|m|ddfb ﬁé:’fo glré%ilt%% phenr}/()] progjonéloﬁ\rglnd?} éf;ilraéglgy -carboxylic acid
methpltebgier ep:semrebl aB dbsrmibeld in edampless(ey, flom acedonitil@ QJ

RS b LA T3 el Bifeeabad inag - o)

3-cycl opropyl - propi onyl am no] -t hi azol e- 4- carboxylic
acid nethyl ester, prepared as 1o described in
exanple 5(f), fromacetonitrile. HRVS: Cbs. Mass,

(02§ R 21 4 I T AT AP O Tmisazpidingl-w-3x o-

cycloBtSAptoibRYIAMIha- tﬁrazole 4- carboxyllc acid methyl ester
cycl opentyl -propi onyl am no] -t hi azol e- 4-carboxylic acid

methyl ester \ 0O OH N111 ONO SAN NHQ 15
[0284] Crystalliz on of
0}

2-[(S)-2-(4- benzo[ ﬁl OX@I-
in-1-yl)-
3-cycl opentyl - prapi orﬁ/l a -t ia - 4-rcar boxylic

i oxo-imdazolid

acid nethyl ester, prepa as Qzlescrl in exanpl e

5(e), fromacetonitrile. bs. Mass, 501.1441.

Cal cd. Mass, 501.1439 (I\/H-H) 20 [ 0285]

2-{3-Cycl opentyl -(S)-2-[(R)-4-(3-fl uoro-4-nethoxy-phen
[0282]Grgstallidatian of 2-[(S)-2-(4-benzo[1,3]dioxol-5-yI-2,5-dioxo-imidazolidin-1-yl)-

3-cyclopropyl-propionylamino]-thiazole-4-carboxylic acid methyl ester, prepared as
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-ylI-2,5-dioxo-imidazolidin-1-yl)-3-
cyclopentyl-propionylamino]-thiazole-4-carboxylic acid methyl ester

\ /O
T
yN 9
BRI QO
H 0 oJ

[0284] Crystallization of 2-[(S)-2-(4-benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl)-
3-cyclopentyl-propionylamino]-thiazole-4-carboxylic acid methyl ester, prepared as
described in example 5(e), from acetonitrile.

HRMS: Obs. Mass, 501.1441. Calcd. Mass, 501.1439 (M+H).

[0285] 2-{3-Cyclopentyl-(S)-2-[(R)-4-(3-fluoro-4-methoxy-phenyl)-2,5-dioxo-



10

15

WD 2006/ 029862 PCT/ EP2005/ 009926 - 112
i m dazol i din-1-yl]-propi onyl am no}-thi azol e- 4- car boxyl
w0 eooaordenet hyl ester 0 \O OCH N O ESPN N~ (PCTZER2005/009926
[0286] Crystallization of
2-{3-cyclopentyl - (S)-2-[4-(3f]uoro-4-nethoxy-phenyl) -
2, 5-

e R e T

exanpl e 5(d), from dtetonitrile. HRMS: Cbs. Mass,

505. 1558. Cal cd. . 505, 18§25 MrH) . [0287]
- 4-% hi dph r.1,--irridazo|idi n-1
-yl ) -3-phenyl - propi Nthi axolA=8- car boxylic
OBNIN &SN N S Ho 10

s
2-[(S)-2-((S)-2,5-Di
acid nethyl ester \ o
[0288] Crystallization
2-[(S)-2-(2, 5-di oxo-4-t phen-2-yl -im dazolidin-1-yl)
- 3- phenyl - propi onyl am no] -t hi azol e- 4-car boxylic acid
net hyl ester, ?re ared as described in exanple 4(u),

[028615rrystalization ot at{ rcyﬂmntsdﬂ§)-2r&&s<§;ﬂwmrdev%h0>@a|(>f@%nyl)-Z,5-
oot L ohuemioH iRl f-oriog s add mefyiter

prepnedlasyddscBbetiimerbmple/ b(d), from acetonitrile.

HR SRR MATs, A 187 B! M 88 5527k MY/

[0287] 2-[(S)—2-((S)-2,5-Diqxo-4-thiophen-3—yl—imidazo|idin—1 -yl)-3-phenyl-
propionylamino]-thiazole-4-carboxylic acid methyl ester

\ 0
0 /
720 A SN /
s N

[0288] Crystallization of 2-[(S)-2-(2,5-dioxo-4-thiophen-2-yl-imidazolidin-1-yl)-3-
phenyl-propionylamino]-thiazole-4-carboxylic acid methyl ester, prepared as
described in example 4(u), from ethyl acetate.

HRMS: Obs. Mass, 471.0795. Calcd Mass, 471.0792 (M+H).

[0289] 2-{(S)-2-[(R)-4-(4-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-thiazol-2-yi-
propionylamino}-thiazole-4-carboxylic acid methyl ester

\o P o H
s)\m Wg \
SI 0

W
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N INN\ S HO UNW 2006/ 029862 PCT/ EP2005/ 009926
- 113 [0290] Crystallization of
WQ@2¢0BH0R98R) - 4- (4- met hoxy- phenyl ) - 2, 5- di oxo- i m deZDEPIN$009926
1-yl]-3-
thi azol - 2-yl - propi onyl am no} 14 hi azol e- 4- car boxyl i c
acid nethyl ester, prepared as described in exanple

[ozééfé@sté%%goﬁgogtgg%ggygmﬁa@w[ﬁa@\ﬁﬁz&d@9@4&%%%ndin_1-yu-3-

thiazol-2 §J-propiomylaminid}-thiazotes 4 Lareoydicyagih erethyl-edter, prepared as

- - i din-
des Hglﬁgxﬁ)Sk(%?ﬁ‘gﬁeﬁ&baﬁp%?c%ﬂ}"é?gl e-4-carboxylic acid
HRNES: h@bsehass, 5020853. Ealdd. Mdss3NOR-0850 (M€H).H O [ 0292]
Crystallization of
2-{(S)-2-[4-(2-fl uoro-4-nmet hoxy-phenyl)-2,5-dioxo io
i m dazol i din-1-yl]-3-phenyl - propi onyl am no}-t hi azol e-4
-carboxylic acid nethyl ester, prepared as described

2SI Rl ormagabentgiyg) 2 S oM 1

phenyf- psam@xlammqhtbba@obﬂy-cmwny|aCId1mazscberstﬁrn 1-yl)-3-
phenyl - pr opi onyl gg] ngl - thiazol e-4-carboxylic acid

nmet hyl ester O NONIS NN
oM R
/Jr\l\ O Y .,lu@
s Ny 3
N . \
H
o

[0292] Crystallization of 2-{(S)-2-[4-(2-fluoro-4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-3-phenyl-propionylamino}-thiazole-4-carboxylic acid methyl ester,
prepared as described in example 4(k), from acetonitrile.

HRMS: Obs. Mass, 513.1244. Calcd. Mass, 513.1239 (M+H).

Example 10

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

0

N o H
IO
s»\N Nﬁe

0

[0293] A solution of 2-((S)-2-amino-3-phenyl-propionylamino)-thiazole-4-carboxylic
acid methyl ester (prepared as described in example 3, step ¢) (0.61 g, 2.0 mmol),
(R)-tert-butoxycarbonylamino-phenylacetic acid (0.55 g, 2.2 mmol),

diisopropylethylamine (1.40 mL, 7.88 mmol) and 1-hydroxybenzotriazole (0.324 g,
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O [0293] A solution of

2-((S)-2-am no- 3- phenyl - propi onyl am no) -t hi azol e- 4-car
wheoogh2ae2 aci d nmet hyl ester (prepared as descrP@BEEP1005/009926

exanple 3, step c) (0.61 g, 2.0 mol), 20

(R)-tert-butoxycarbonyl am nerphenyl acetic acid (0.55

g, 2.2 mmol), diisopropylethylanmne (1.40 nL, 7.88

2.4%%16%@!612 dgﬂé_@r onos/?r@%é g@ﬁﬂ) f@ve{sost?r?éd B aYe t)>ath for 5 minutes

To thencapletyeiov-orargs selufien m%)adm_@tben@@rlaml—aryhl%él N, N'-

trg3blty i Y or B R LS ! 4 PHF T pection mixture
wag stirreghfetr yininudes and iex idd bathvegshrspbetald sBiing, cehtidied for 1
houfahbireadtia SthrameS i oGuedRatSeiy freat washestprne and the
aqute@ns h}%r@%cte'@‘\ﬁlth AR Iaeataf@ XtrHéQ:o\fﬁéﬁné@ @i’géJHlJ: ek@8cts were

wth et h%; acetate, washed brine and agueous
paspag dhroughraapadaf spdinmesuifate lavered en thrﬁ éoré ofrBinsddf silica gel

conge&i L) @a@;@ﬁﬁﬁgﬁﬁ{ﬁtra{?&?ﬁﬁﬁ 1 pagg:h%a"flgﬁqgnéﬁ gazfgl'u't{é‘a from the
padoccfrﬁoalnunla &ulfateaar&?) silita ‘gebwumeﬁhyl tace:ahte mlﬂuﬂgeé:cltrate was
materi a e 0
conGeraied iavaedp s oy U0 2 kT blicyadiBonRlanine 2-Fhenyl
acefylér‘nfrﬂiges Iéﬁény}'lﬁbréﬁkbﬁ RhiiAbEthidZd e acaHtbbRy | atkd methyl ester which
@S{( C?l’d -tert-butoxycarbonyl am no-2- hené
wasglkel il ¢y )dichiprespsthape 6 %@m{wm%@rg%aaé&pe 4l ig gnyge bath.
h
To t’gx?/éc ‘és %@dgdqﬁflugﬂgfgéﬁfé? Y}BB‘H?L AR rﬁ%ﬂ%dt{)‘f& ! fxll’unre Stirred at 0

oronet han nder’ argon a
°C ﬁocé hmlrh Theaenhiicn widueeidad then toncerdeated ite dgriess( The residue

was 58 ntpLeR ekt B AL EC R i SR aaf e LEPion was

stirr@tfoe$5 mihhies. ERhelsdlidlwavasolatalay filtration bal veashreetignether and
and precipited with ether and the s ensi o
driegyipdaiatan sekdmThgrseld wasdaken iatoydichl PEQST‘%\‘F'@BG @pd washed with

satlratdd é‘(ﬁll,lédghsf?_%d g@ft{ﬂggrb\%‘éﬁé 1066n. a"Fﬁe di1 l? g lé)ﬁbr%é’sesé’parated

tan so was t en into | or onet
driedryensstiun wutfate, ﬁﬁemacemaqmgnd@uladnﬁomM@Z’d(ﬁbaZ—é(R) -2-

B bhPRin s R8P Eph Tonsh Ry R Hrolf GBI ci

mettiyvestér bé n- & WwhiRe f8ardq0.80 g, 91%).
am no- 2- phenyl - acet yl am no) - 3- phenyl - propi onyl am no] -t
hi azol e-4-carboxylic acid nmethyl ester as an off
white foam (0.80 g, 91 9% . [0294] A sol ution of

[0284]A &luﬂoﬁ (ORR=[¢S ROL((R)- Q-avama;d %ﬁ@wlsdo@wmm)nos @bﬁ@wl-
propi onyl am no] -t hi azol e- 4-car lic acid )é
propienglantinolrtivazele-#-eabeaxic) a%meggyl ester (0.795 g, 1.82 mmol) and

dns?%rlo?g%t@%ﬁbﬁ ] aK ?%HL 8. % n%%gﬁ‘g& éég dﬁp{)ﬁ'mﬁu}ah 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% vA/
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-
propionylamino]-thiazole-4-carboxylic acid methyl ester as a white crystalline solid
(166 mg, 20%).
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a solution of diphosgene (0.151 pL, 1.27 nmol) in a

m xture of toluene (20 nL) and tetrahydrofuran (20
workeop/0ze86r 10 mnute at 0 C. The m xture was SPCTERW0F009926

O Cfor 20 mnute then diluted with ethyl acetate.

The m xture was washed with;pater, brine and dried

over sodium sulfate. Evapor ati on of the solvents and

[ 3 ll\gégg aphy over

HR@%.@?S@? gra L%?e Eggnggr@‘n i.2%v/v

nmet hanol in di chI or onet hane fol | oned by

recrystallization of the isolated product from

acetonitrile gave

2-[(9)-2-((R)- 25d|ox04:-h mdazolldlnlyl) 3-

phenyl - propi onyl am no] - thi azo e 4 carboxylic acid

met hyl ester as a white crystalline solid (166 nyg,

20% . WD 2006/ 029862 PCT/ EP2005/ 009926 - 115 HRMS:

Qbs. Mass, 465.1227. Calcd. Mass, 465.1227 (MH).

| . . !

L0285 dmidr 35 HESeRach Sk B 1R ERETS BFpafings were

prejdisy: t(%Rg-beqt??gah?g?yldaﬁmgng(ﬂdmyg(rjdwggnm[he‘r]mtb(gm-?-]@ -acetic
| OXI N -ace

acwbwaéw%reefacsemﬁg tecthe nmceéa%ﬁfaéohrneEﬁégN Bambury, RE. et

al, yegh' dcp%)n 1980, 5340§Q53ﬁ1ﬁ3{) -y-{tertbut on carbanyl)-4-

tert-butyl okycarb yoxyphenyl ci ne
methgexyphepyigiytine wasdirapateas a¢®r<pjngd@cﬂhm erQﬁedHye: m‘ wur, M.H., et

al. ?7:5,_1%8@(0?02?9%]9?1 TSR 260255, 5AEBBSY - 2002, 25,

2-{(S)-2-[(R)-4-(2, 3-Di hydro-benzo[ 1, 4] di oxi n-6-yl) -2,
5-di oxo-imdazolidin-1-yl]-

10235 BY 2afRPI @Y b ebengo R Rk 531G Bstioge Thifagefiin-1-vI-
3- pﬁér&?@i&ﬂoﬁﬁaﬁﬁﬁé}tﬂﬂ%léﬂ -&fBoRJIR skl MetRytesidiat
but oxycar bonyl am no,q 2, 3- di h dr benzobl 4] di oxi n- 6-yl

)-acetic acid wafTused in g

(R)-tert-butoxycarb am o ‘ acid in step
1. HRVE: (Obs. Mass, ,, ss, 523.1282
(MtH) .

[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)-tert-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

N
o} o_ H o
J}JQ' o N O(;
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20 [0298]
2-{(S)-2-[(R) -4-(2, 3- D hydro-benzo[ 1, 4] di oxi n-6-yl) - 2,

wG2@60xws62 ni dazol i din-1-yl ] - PCT/EP2005/009926
3- (4-fluoro-phenyl)-propi onyl am no}-thi azol e- 4- car boxy
lic acid methyl ester 0 \QNO- OSNN)., -, - O

N 11.1( O F WD 2006/ 029862 PCT/ EP2005/ 009926 - 116
[Ozﬁgmgka@d%@étr%‘éd%%hﬁﬂg 10"eR%BIMHA (2R)-farept ¢ hat

butcnwas@nmiewnyr(arﬁ Ay dro-benizoly dtldiopimeo)iacktidi anid and-2((S)-2-
A o R e ook argle kel asietiv oster
werarnsexyih |p¢acmomfc(Rr)ﬁé$lIﬁ5Hut®e,loarborvy¢am|nms;elwbmwecﬁétm:c@cl@bnd 2-((S)-2-
amléoﬁ-gﬁ rltﬁyl-@b)lflct)&éx;?lghr?o th?arg_orllg—4 arBXxyaf%eesc“ %e%rt]gr respectively
in SR NO23(PERAINBIR Y- 08I APhEN)- bhﬂp@@ﬂ}lﬁnmdmhi&%béu €arboxylic

acid nmethyl ester respectively

aCIdzm@(lml esteanaroPrsPamrd fg @ileécwmdm e)xqﬁn@su %ﬂm@nhth@) (SHR-tert-
butGgRLF @ﬁ.ﬂegy; 48 or%cb@?g@%py%&@& B DEEA BhcB%f (S)-2-

ted-!but@waehmwa]mlamaaphenﬂéprbbmma@dermy'ste)p Propionic acid

HR'V@r taéﬁﬁ\q %ﬁgﬁfgﬂn&ﬁ?ﬁ%}’lﬁén?ﬁ]ﬂr1§Bi(%+il_9'aci din
step 3. io HRI\/IS bs. Mass, 541.1188. Cal cd. Mass,

541. 1188 (M+H). [0300]
2-{3-(3,5-Di fluoro-phenyl)-(S)-2-[(R)-4-(2, 3-di hydro-b

103 BTk B D e D () 2k Bty iRy benzaklfionineg v)-2.5-
dlo%ob@rwbtcﬂldﬂflﬂ %I]Wbbldny@e% Rio}$hia&dIE-A-cBtdxyliCaci? mathy! ester

o \O 4 O H O
REBusp®
P o

[0301] Prepared as described in example 10 except that (2R)-tert-
butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic acid and 2-((S)-2-
amino-3-(3,5-difluoro-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-propionylamino)-thiazole-4-carboxylic acid methyl ester respectively
in step 1. 2-((S)-2-Amino-3-(3,5-difluoro-phenyl)-propionylamino)-thiazole-4-
carboxylic acid methyl ester was prepared as described in example 3 except that (S)-
2-tert-butoxycarbonylamino-3-(3,5-difluoro-phenyl)-propionic acid was used in place
of (S)-2-tert-butoxycarbonylamino-3-phenyl-propionic acid in step 3.

HRMS: Obé. Mass, 559.1087. Calcd. Mass, 559.1094 (M+H).

[0302] 2-[(S)-2-[(R)-4~(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl]-
3-(2-fluoro-phenyl)-propionylamino]-thiazole-4-carboxylic acid methyl ester



15 [0301] Prepared as described in exanple 10 except
that (2R)-tert-

wheioenywser bonyl am no- (2, 3-di hydr o- benzo[ 1, 4] di PXT/RP10§009926
)-acetic acid and 2-((S)-2-
ani no- 3- (3, 5-di fl uor o- phenyj ) propi onyl ani no) -t hi azol e
-4-carboxylic acid nethyl ester were used in place of
(R -tert- butoxycarbgpylan1no phenylacetlc acid and
2- ((9)-2- 0 0
am no- 3- phenyl - propi | ai} no carboxyllc
acid nethyl ester régspgctine u
2-((S)-2-Am no-3-(3 -d|$lu ro- hen proplonylan1no)
-t hi azol e- 4- carboxyI| met’hyl ester was prepared
as described i n exanpl except that (9S)-
2-tent - but oxycarbonyl a 0-'8- (3, 5-di fl uoro-phenyl)-pro
pionic acid was used in place ' of

1034 P2 o e e b Tt B8 e RDE AR Rl gL ¢ i ¢
M C R GRACE S T e e

amlﬁe&—&eﬂummmﬁl rpmmonyiarmmo)—thlazoleA carboxyhc acid methyI ester

s werd g8 in ik IRl RB SR BB eI g dhBa o>

10

15

20

aming- szhéhy)il@r@plon@amnﬁb)-thiézo& M-carb&xyiie3H3d nisteylarstet r@spectively

in S o P YT AR M fdore- il Do apT ey dhigzple-4-ogrboxyli

acid maaRf 'e%té}%é% piedafed &SHederibed in example 3 except that (S)-2-tert-
am no- 3- (2-f 1 uor 0- phenyl') - propi onyl am no) -t hi'azol e- 4-c

butaxysesbariyeanisiod3-(@flugio-ekery)-prapioric @sishiwaa ugpd de plgce of (S)-2-
teﬂ—é_ﬁ%?@%%&%%%Sﬁ-BRQP{yI%B%nP@g&XI|ﬁ%€éd g acid and

HRMB: nObsS- hsenyd4pt td56. oCwlcainivies)s; 68l 8B Mi-H)ar boxyl i ¢
acid nmethyl ester respectively in step 1.
2-((S)-2-Am no- 3-(2-fluoro-phenyl)-propi onyl am no) -t hi
azol e-4-carboxylic acid nethyl ester was prepared as
described in exanple 3 except that (S)-2-tert-

[o3duqt20e(sy—ar[m)ml(aw1@moay@ehwq - B-dihenithiapolinfih-dnyiE3atictyl-

was used in place of

proﬁ'@ﬂymﬁl}ﬂ%&VW%ﬁyﬂ W%‘Q@#H}?ﬁhy'rﬁ%‘iﬁ onic acid in

step 3.
H
. IO
S)\N 5 \

[0305] Prepared as described in example 10 except that (R)-N-(tert-
butyloxycarbonyl)-4-methyoxyphenylglycine was used in place of (R)-tert-
butoxycarbonylamino-phenylacetic acid in step 1.

HRMS: Obs. Mass, 495.1340. Calcd. Mass, 495.1333 (M+H).

[0306] 2-{3-(2-Methoxy-phenyl)-(S)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-propionylamino}-thiazole-4-carboxylic acid methyl ester
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HRVS: Qbs. Mass, 541.1195. Calcd. Mass, 541.1188
(MtH) . [ 0304]

wQ@2qo6/829822 [ (R) - 4- (4- Met hoxy- phenyl ) - 2, 5- di oxo-PCi/EP20$/009926
di n- 1-yl ] - 3-phenyl -
pr opi onyl am no} -t hi azol e- 4-@Garboxylic acid methyl
ester O \OONN O~ N"" <'~- OS NO 15 [0305]
Prepared as described in exanple 10 except that

(R -N-(tert- but\d ycar bonyy ) - |4 met hyoxyphenyl gl yci ne
was used in place o/ ) - tCert
Y

but oxycar bonyl am no gny Anostep 1. HRWVES:
Obs. Mass, 495.1340. ' 33‘8 (MtH) . 20
-2-[(R) - 4-(4- met hoxy- phenyl

[ 0306]
| O

2-{3- (2- Met hoxy- phenyl
)-2, 5-dioxo-
i m dazol i din-1-yl]-propi onyllani no} - t hi azol e- 4- car boxy|
ic acid met hyI ester WD 2006/ 029862 PCT/ EP2005/ 009926
NN ~ N N /I O N ~ O
[03q7d§’mqarﬁg RsTiRed o sXpingl Pﬁxsilaﬁﬂﬁé(%’\/e(f%%pt t hat

butyﬁo%gy %‘rt(a(r@i)tz: n%{h#%%ﬁwgeﬂmﬂé aftd PE(( )0 XM BnvethBRy-
phepyibpmr)lorpylamm»yﬂwmoiﬂﬁ mrb@wbc@c:ﬂ et epterovers yped in place
o 3E} by B rRE e L6 ol 75, 2oy
pro@orﬁ;ﬂ&)mrﬁ))étmamm‘é34{ﬁmelﬁky>lyhc acid methyl ester respectively in step 1. 2-
((S)gs- Ilr?qg %e t hl ?qu%/i)?%rép%%ry m%o5 ?hlazole—fga%xyllc acid
metﬁ&@s*c@r\ﬁak @)Per?aréa d@ié&ﬁbe@ e BYApR BRixesp that (®)2-tdria

zol e-4-carboxylic acid
butoxycarbonylamino-3-(2-methoxy-phenyl)-propionic acid was used in place of (S)-

2-tert-butoxycarbonylamino-3-phenyl-propionic acid in step 3.
HRMS: Obs. Mass, 547.1260. Calcd. Mass, 547.1258 (M+H).

[0308] 2-[(S)-2-[(R)-4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl]-
3-(3-fluoro-phenyl)-propionylamino]-thiazole-4-carboxylic acid methyl ester
O

% o q o—>
e

[0309] Prepared as described in example 10 except that (2R)-tert-
butoxycarbonylamino-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetic acid and 2-((S)-2-
amino-3-(3-fluoro-phenyl)-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-((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-
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met hyl ester was prepared as described in exanple 3
except that (S)-2-tert-

wheaoenyser bonyl am no- 3- (2- net hoxy- phenyl ) - pr opPGIER2005/009926
acid was used in place of (S) |10 o
2- tent but oxycar bonyl am no ophenyl -propionic acid in
step 3. HRMS: (bs. Mass, .1260. Cal cd. Mass,

butoiw% @%ﬁg aft?(ﬁgi%dr(ﬁ—ﬁ&g@-uohera/rl) proghozné ac:d]Véeso )L(JIS%d én {/)hc_e Zef (8)-2-

tert—ﬁut:bxwarbonylaanom%pherlylyjrpplonlc acid in step 3.

HRTSC L 1742 PR Ae PE R BB A BB 2 O

O O 15 F [0309] Prepared as described in ex_anpl e 10
except that (2R)-tert-
but oxycar bonyl am no- (2, 3-di hydr o- benzo[ 1, 4] di oxi n- 6-yl

03B 54 B e b R @ PR per7old ARioxin-6-v)-2.5-
dlox'i‘)r |Pr9€fé(idli@ilrﬁ¢lwﬁ pBT%blBH lé?ﬁfn%—thlé%lé Méﬁ@d@ll@b@@%@ﬂwyl ester

tert-but oxycar bo yl 'am ho- phenyl acetic acid

2 ((S) 2 20

am no- 3- phenyl - onyI arg r&%,“hl azol -4 car boxyl i c
aci d net hyl ester ctipel

2-((S) - 2Amn03( 0- I)- |onylamno) t hi

azol e-4-carboxylic §C| ddnetihyl pest er was prepared as
descri bed in exanple 3 ept that (S)-2-tert WO
2006/ 029862 PCT/ EPZO% 926 - 119

but oxycar bonyl am no- 3- (3t f | uor o- phenyl ) - propi oni ¢ aci d
was used in place of (S)F2-

tert - but oxycar bonyl am no- 3- phenyl -propionic acid in

[03@'4?%@@@'3%@@1& g@%ﬁanﬁﬂé 10 8@epBat LRVRS S
but@ey{cart(omymmnbuao?r—duwumbmz«éts)ﬁelwm-yb qeetig-afichpod &-(S)-2-
a2 ST e o Fgpanah e ool asi e st
weré bjééldhh olatel of (RettbxbLesty@arisonyRirNo-plenylhdatiy acid and 2-((S)-2-
amlgo 3- pheny?proplonylammo) thiazole-4- carboxyllc 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)-.
2-tert-butoxycarbonylamino-3-(3,4-difluoro-phenyl)-propionic acid was used in place
of (8)-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-imidazolidin-1-yl}-3-
phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester -

\ 0O

OJ} ok
e

OH
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F F [0311] Prepared as described in exanple 10 except
that (2R)-tert-

wheioenywser bonyl am no- (2, 3-di hydr o- benzo[ 1, 4] di PXT/RP10§009926
)-acetic acid and 2-((S)-2 io
ani no- 3- (3, 4-di f1 uor o- phenyl )y propi onyl ani no) -t hi azol e
-4-carboxylic acid nethyl ester were used in place of

[osizij;p@alﬂeobé% BSYSHRARND G M-SR R (R) A& Brand
butﬁaxymarbewl)eéﬂ mdmmwmm@mtghymamwmmmme of (R)-tert-

aci d neth est.er respecti. step 1.
butcy(y(c(aéki 'ﬁ"%{mr}?op'?rty?cf%& qqx% %teﬁhgnyl ) - pr opi onyl am no)
HRMS)i @b8! Klads BR0XYT I Caled. dasy, 55, BReMWaR pr epar ed
as described in exanple 3 except that (S)-. 15
2-tert-butoxycarbonyl am no-3-(3, 4-di fl uor o- phenyl )-pro
pionic acid was used in place of
(S)-2-tert-but oxycarbonyl am no- 3- phenyl - propi onic acid

[031?92&(%8 ﬁ[(lﬁf@b@ 3—@’?dr6®%ﬁzoﬁ5@]d3&&$6 b EldiokBSsidazolidin-1-yi]-

'”‘ZOR*I%VZWJ‘P(%'OW'?“W@}"‘FWP&9 -Carh@wyfip sk mpthyl ester
5-di oxo-imidazolid jn-1-yl}-3- 20

phenyl - pr opi onyl gy po) - t hi azol e- 4- carboxyllc acid
nmet hyl ester \ 0 O&N @) $AN

2006/ 029862 PCT/ EP2 00 26?” Prepared as
descri bed in exanpl G&I—(tert-
but yl oxycar bonyl ) - 4- ?2 hydr oxye hoxy phenyi gl yci ne

was used in place of ( rt-
but oxycar bonyl am no- ph kacetic acid in step 1. HRVE:
Qbs. Mass, 525.1437. Calcd. Mass, 525.1439 (MtH). 5
[ 0314]

[03125]{F(rﬁpa%q aRYeden(iBd3in Bixayniple -I0eewmspt thet (2 B)fer{-6- yi ) - 2,

d
Ut R BT o S BRehrp Ho s age inagig api 2 (S)-2-
amlﬂ@Lﬁ(tﬁﬁithJyl)Erﬁbpfon\llaQn|ﬁo)'-|tlﬂazole 4-carboxylic acid methyl ester were

used in place of (R)-fert-butoxycarbonylamino-phenylacetic acid and 2-((S)-2-amino-

3-phenyl-propionylamino)-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-tert-
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. Calcd. 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

[0317] Prepared as described in example 10 except that (R)-N-(tert-
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XNOO- SINN\/ O HOS [0315] Prepared as
described in exanple 10 except that (2R)-tert |o

wheaoenysser bonyl am no- (2, 3-di hydr o- benzo[ 1, 4] di BXI/RP105009926
)-acetic acid and 2-((S)-2-

anmi no- 3- (t hi en-2-yl) - propi_opyl .an no) -t hi azol e- 4- car box
ylic acid nethyl ester were wused in place of

butygﬁ}/féfd ;yg% M%@BH%@W&%"QSM‘ @SELIdmRSLALAREbI-4-yI-

prop@ormi@nmo)fihra[aokm&-lcarbaxglble abldanetwl gsteammigyused iapilate of (R)-
st e t

tort-BRorisaBOnientia Bheh iiete SR HRE 3 (N7 2SR oI ol e

prom%ﬁ@hh@%hia@omdl@al‘mﬁyw: ad;ﬁ m&tlfyl cvis rpspguively instep 1. 2-
descri bed in exanp except  that

(S)‘@u/l\mt%§r‘15!ﬁ%‘i’ll émlﬁac@owlﬁwm)sﬂgﬁ%ol%ﬁo%rta%é'Ca?a'% mg{yl ester

wasgﬁ@ i rf?fed(ﬁ)e'x%rrf B except that (S)-2-tert-butoxycarbonylamino-
foxycar amno- -phenyl -propionic acid in step 3.

3 thieRvEd yaapsopma@acudswgsmrz I it (G forEbugiosne bonylamino-3-

pheé%ﬂ%f@? ?%‘f‘@'j‘) ﬂelﬂ)e-’ﬂ- (4- Met hoxy- phenyl ) -2, 5-di oxo-im
HRM8z @bsliviads,\50R-@B33i @aled- Klagk; 502.0850 (M+H).
propi onyl am no} -t hi azol e-4- carboxylic acid mnet hyl
ester \OOOH ON SNHO S\-N [0317] Prepared
as described in exanple 10 except that (R -N-(tert WO
2006/ 029862 PCT/ EP2005/ 009926 -121

[osis]tay{iésyizqm)bwlmerﬁo@bhmwya@mdwmdamlmmm-yl] -3-thiazol-2-yl-

m no- 3-t hi azol - 4-
prom@@wawm}atma:@je-ﬂmamy@c@c@hﬁ’f}%&)ﬂ|<%SEeracu d met hyl
ester were used in p ace of (R)
tert-butoxycarbo m no- phenyl Hcetl c acid and

2-((S)-2-am no-3-ph )f\] O
propi onyl am no) - t hi e- C Ntﬂg%yl.tod nmet hyl

ester respectively i IS st p
<

[0319] Prepared as described in example 10 except that (R)-N-(tert-
butyloxycarbonyl)-4-methyoxyphenylglycine and 2-(2-amino-3-thiazol-2-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-
((S)-2-Amino-3-thiazol-2-yl-propionylamino)-thiazole-4-carboxylic acid methyl ester
was prepared as described in example 3 except that (S)-2-fert-butoxycarbonylamino-
3-thiazol-2-yl-propionic acid was used in place of (S)-2-fert-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-yl}-
3-thiazol-4-yl-propionylamino}-thiazole-4-carboxylic acid methyl ester
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20

5
((S)-2-Am no-3-thiazol -4-yl -propi onyl am no) -t hi azol e-4
WO ecawlozneyl i c acid nmethyl ester was prepared aBCT/EP2005/009926
descri bed in exanple 3 except that
(S) - 2-tent - but oxycar bonyl anj-nao-
3-thiazol -4-yl -propionic acid was used in place of
(S)-2-tert-butoxycapbonyl am no-3- phenyl - propi onic
acid in step 3. . Qbs. MassH 502. 0853. Cal cd.

Mass, 502.0850 (MH)y_ 109 0318
thox nﬁ/}) dPoxo- i mi dazol i

2-{(9)-2-[(R)-4-(4-
di n-1-yl]-3-thi azol -3"yIN
pr opi onyl am no} -t hi azol car b8xy| ic acid mnethyl
ester 0 OOH ON N°S.$ O N[0319] Prepared as
described in exanple 10 except that (R -N-(tert 15
but yl oxycar bonyl ) - 4- net hyoxyphenyl gl yci ne and
[0324] PPepavcdas3dédtridedlin 2xdinple 10 except that (2R)-tert-

butdyEaib e 8ds. -y ek berol] Idioxin-6-y ) Aceti Ao and 2-((S)-2-

. t ' - - ¥ } i .
amléé—?(tg)%ggyrﬁﬁ%@@@gk%@ﬁ& PietNe-Ac@irbbx@k! 4hbidtbthyl ester werej\
useghiiro placaydf 4R)-ery-butaxyzathenylarainbaiienyiacatic @citbeng R-((S)-2-amino-
o oo GrtiaBieh s aciq mathyl sstartespagtivel i step
1. 2-q@)20ApHins-3athiakoretyryirosish@anmifo mintazolegaragboadic acid methyl

descri bed in exanpl e

ester yasprepared ge @)@?E'&b%ﬁﬁ%ﬁ@w g>t<cept that (S)-2-tert-
butc%(g;:?@ﬁg\re{rﬁ@ists-ﬂ{igﬁélﬂﬂwpe&@ignr&%wm@, ugedih &bt (S)-2-tert-

but oxycar bonyl'am no- 3- phenyl - propi onic
butexycartiomyiareinos3-pheng:propioniavadid in step $857. Cal cd.

HRIGS Jobd Wit 3 0407, ,CAlRd Mass, 533, 9999 M) di oxi n- 6-

yl)-2,5-di oxo-imdazolidin-1-yl]-
3-thiazol -4-yl - propi onyl am no} -t hi azol e- 4-car boxylic
acid nmethyl ester WD 2006/ 029862 PCT/ EP2005/ 009926 -

1032212182309 3-DRydro-benzo[1,41dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yi]-

3-thiophen-3-yl-propionylamino}-thiazole-4-carboxylic acid methyl ester

o H 0
0 0] _>
N
J%?’ o QOO
s)\ N
H o)
S ==

[0323] Prepared as described in example 10 except that (2R)-tert-
butoxycarbonylamino-(2,3-dihydro-benzo[1,4]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)-teri-butoxycarbonylamino-phenylacetic acid and 2-((S)-2-amino-3-
phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester respectively in step 1.
2-((S)-2-Amino-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-fert-butoxycarbonylamino-3-

phenyl-propionic acid in step 3.
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VINN ,,, \'/ O HOSN [0321] Prepared as

described in exanple 10 except that (2R)-tert-
whioengyser bonyl am no- (2, 3-di hyd PCT/EP2005/009926

ro-benzo[ 1, 4] di oxi n-6-yl)-acetic acid and 2-((S)- 2-

am no- 3-t hi azol - 4-yl - pr opi 9% am no) - t hi azol e- 4- car box

yI|c aC|d nmet hyl ester were used in place of

HRIE) Q58 It BOUGERO YL RRG) B2WI RGB! MutfYS! ¢ 2nd

am 'no-

3- phenyl propi onyl am no) -t hi azol e- 4-car boxylic acid
nmet hyl ester respectively in step 1.

2-((S)-2-Am no- 3-thiazol -4-yl -propi onyl am no) -t hi azol e

(03241 2SR5 RN RS éggnlgmma%gﬁ%éﬁﬁ zf_lﬂg)\#ﬂ'fggﬁ)zf,t%rcﬁgxc??mldazolldln 1-yl-

3-pyratzox-gRplapivi darnine}-3hiakbrzelcatboryie peidpinettivt eatsrd was

used in place of (S)-2-tert 1o
but oxycar bonyl am noos phenyl

HRVE:  Obs. Mass, %070&%?.

0. 0799
MrH) . [ 0322
(2{|(_|)S) [ (R% 4-( 2, SaLhE r -E@{zo@%l oxin-6-yl)-2,

oni ¢ idin step 3.

5- dIOXO |n1dazoI|d|n 1-

3-thi ophen- 3-yl - propio 1 No} - thlazole-4-carboxylic
acid nethyl ester 0 \O NO O ISPHN\/ O
11.10 S 15 [0323] Prepared as described in exanple 10

103 £JFRb a5 S Ak b oampie 8. BBRB 23 B n- 6-

butdxy@@ﬂidm‘/le&ﬁmd (a[md&y(jf@beazoh /4]dioxin-6-yl)-acetic acid and 2- ((S) 2-
amlpg %Eyrazggiﬂ pr roplér%?ée e -Z;; o aéglgf%lddfmcawkf es¥er were
use@% Fﬁa?cretdfl{n‘? Qéﬂ%imkm%ﬁ%eﬂyéméﬂ% #5d dn@2d((S)-2-amino-
3- pmmfgmﬁbﬂﬁwm)ﬂmam)e-ﬁmﬂb@xsém@%mﬁils(x,l|qs¢erg@sgectlvely in step

1. g‘f@g A%ﬁniﬁa rﬁcfrégﬁq gys@b +'ﬂ@r op| ag%eﬁdé )ca{l%oxghc PC'd methyl

esterogdidpreplared as idesorivdy in esdraple ?vvaxcepmetbair &)-2atert-
butéj)%?:%%qbr&?qrhﬁgfg—gg%bgrﬁ{ée pt'l]qftllg %cnd was used in place of (S)-2-fert-

butoxycarbonylamino-3-phenyl-propionic acid in step 3.
LRMS: Obs. Mass, 513. (M+H). Calcd. Mass, 513.1192 (M+H).

[0326]2-{(R)-2-[(R)-4-(4-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester
. O
0

OYH

O

N

]\ N{""'@xo
s)\N . \

o)

[0327] Prepared as described in example 10 except that (R)-N-(tert-
butyloxycarbonyl)-4-methyoxyphenylglycine and 2-((R)-2-amino-3-phenyl-
propionylamino)-thiazole-4-carboxylic acid methyl ester were used in place of (R)-
tert-butoxycarbonylamino-phenylacetic acid and 2-((S)-2-aminq-3—phenyl-
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3-thien-3-yl)-propionic acid was used in place of

(S)-2-tert-butoxycarbonyl am no-3- phenyl - propi onic
wa@eoodozasest ep 3. WO 2006/ 029862 PCT/ EP2005/ 009BQBEP2002@)9926

HRVS: Obs. Mass, 529.0846. Cal cd. Mass, 529.0846

(MtH) . [ 0324] hvdr 24 o

2-{(S)-2-[(R)-4-(2, 3-D hydro-benzo[ 1, 4] di oxi n-6-yl) -2,

U e i dotl Lo fvaly )
Progo Ry R BB e oid ety estar respecively i stop 1. 2
((R)ez+Adninetdrphemgipzopionylantno)-tiazale-4-GarboxylicNcid triethyl/ester was
prer%?egl)ggec%sq%ng{}l i|{ %%%@P{ie x%éf)etdth%§ (Qﬁi&éh—%%goiﬁa%oan elm(%ino—S-
phehyltpopiaiid acilveas osed i Bade Y ¢S)-2-tert-butoxycarbonylamino-3-phenyl-

r_o-_benozg? 1,4]dioxin-6-yl)-acetic acid and 2-((9S)-2-
ProRIAMydiCH | $18P - - 1- yI - pr opi onyl ani no) - t hi azol e- 4- car box
HRQMS'; C0BSI MaSB 1484, 1583, CCAWR. flasés 895 1338 (EAH)Of
R) -tert-but'oxycarbonyl am no- phenyl aceti ¢ aci d and
2-((S)-2-amno lo
3- phenyl - pr opi onyl am no) -t hi azol e- 4-carboxylic acid
nmet hyl ester respectively in step 1.

R AR Qb RERRIR L - L8 i
el by 21091 4% Yo b itz SLALORAZRSL 1 a4y
progiesylaintieal-tihiazeieadataeb S yiccmid nidtlay! gs&r- 2- t ent -

but oxycar bonyl am no-3- pyrazol -1-yl)-propionic acid was

used in place of \(§y-2-tert-5 4

but oxycar bonyl am noA\3-phenyl - ionkg, acid in step 3.
15 LRVS: (bs. Mass, /51&  foa hss, 513.1192
(M+H) . [ 0326] N

2-{(R-2-[ (R -4-(4-Meth
di n-1-yl ] - 3-phenyl -
pr opi onyl am no} -t hi azol -carboxylic acid nethyl
ester 0 OOOH N NNOSN

[0329] Prepared as described in example 10 except that (S)-N-(tert-
butyloxycarbonyl)-4-methyoxyphenylglycine was used in place of (R)-tert-

henf@ ) - 2, 5- di oxo-i mi dazol i

butoxycarbonylamino-phenylacetic acid in step 1. (S)-N-(tert-Butyloxycarbonyl)-4-
methyoxyphenylglycine was prepared as described for (R)-N-(fert-butyloxycarbonyl)-
4-methyoxyphenylglycine except that (S)-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+H).

[0330] 2-((S)-2-{(R)-4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-
phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester
\ 0

o

O—

[0331] Prepared as described in example 10 except that (R)-fert-



10

15

20

25

30

11 O 20 [0327] Prepared as described in exanple 10
except that (R -N-(tert-
wheioglozesyrar bonyl ) - 4- net hyoxyphenyl gl yci ne andPCT/EP2005/009926
2- ((R) - 2-am no- 3- phenyl -
propi onyl am no) -t hi azol e- 4-car boxylic acid nethyl
ester were used in place of “(R)-

buto%?%%rg%\’ﬂgﬁgﬁr@]ﬁﬁ éﬁ%ﬁ%hﬁ%&%@@% ﬂ)&)%\%{gz&%‘tlg #&fwas used in place

of (FEIERR0P¢AID8APEMIno-pAéNylacetic acid in step 1.
pr opi onyl am no) -t hi azol e-4-carboxylic acid net hyI
ester respectively in step 1. 2-
((R) - 2- Am no- 3- phenyl - pr opi onyl am no) -t hi azol e- 4- car bo

[0332] QL((:S)az émm{m@z Mém@ky-‘éﬂ%xypfpﬁ@ﬁy@‘i Bglickesiaridaadidin1-yI}-3-

exanp exce

phemmprgpmvtwwupgwemlwmrgﬁm@ acid pAethyl esiebyRs @ 85:15 mixture
of Ra@odﬁ So t Qt thB P53 {mldazolldéne chiral center.

ut oxycarbonyl am no- henyl - 5 propionic
acid in step 3. HRMS: (Obs. Mass, 495 1332. Cal cd.
Mass, 495.1333 (MtH). [0328]

[03%{]&&)%&5@'@}1 cg&'Béfb(oﬁy%ili]|83<{¥f1[§b(ﬁ*@‘ch2))'()%Le5chg;<ﬂ2%9fén%}g£:%%iacid was
prepiregia@tpllénsno} - t hi azol e- 4- carboxylic acid net hyl

ester 0 \0 O ONN NNN\ SO 10 [0329] Prepared

as described in exanple 10 except, that (S)-N-(tert-

but yl oxycar bonyl ) - 4- net hyoxyphenyl gl yci ne was used in

[0334]30% ﬁfeohBhrdaﬂy stirr tsawmf bpqmu@mmﬁowmubmﬂamm (4-
acid in step But yl oxycar bon

hydf?é‘b’l‘@hﬁwbh@%ilcgﬂ%i(W&&@ 169 Sdpﬁea@&%gq%@agﬁ%ffhe
prod%@u %E)@S%Tlf BUGM\AO%WS'%HHW:)M?J Am Chem. Soc. 1990, 112, 760)

eny[egC|ne except

in Mm)mm(hy#ormbmldﬂyw mhr)ycbgnleﬁ in @d{rrydggﬁaga’gﬂngmpéh M@s added
sodfFaPHITHn Ly P s BeRuohikitne el (&2 ¥ 3es e i'smal
porifetlsC dr hdvirisurét s B8irdd (MMild) cooling in a dry ice / acetone bath for 30
minutes, then a solution of bromoethyl methyl ether (19.73 mL, 210 mmol) in N,N-
dimethylformamide (200 mL) was added dropwise. The reaction mixture was allowed
to warm to room temperature and stirred for 24 hours. The reaction mixture was
diluted with ice-water and extracted with ethyl acetate. The aqueous layer was
cooled in an ice bath and acidified using concentrated aqueous hydrochloric acid to
pH = 1. The resulting mixture was extracted with ethyl acetate (3 %), the organic
extracts were combined, washed with water, brine and dried over sodium sulfate.
Evaporation of the solvents gave (R)-tert-butoxycarbonylamino-{4-[2-(methoxy)-

ethoxy]-phenyl}-acetic acid as a white solid (35.7 g, 78%).

[0335] (R)-tert-butoxycarbonylamino-{4-[2-(methoxy)-ethoxy}-phenyl}-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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[0330]2-((S)-2-{(R)-4-[4-(2-Met hoxy- et hoxy) - phenyl ] -2,
wG2@602861 M dazol i di n-1-yl } - 3- PCT/EP2005/009926

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

nmethyl ester \0 0 OH NQpNs, NO NO [033]1]

Prepared as descrl bed in exanple 10 except t hat

v hndi, 8 SRERALEARR S SRR AL s e s o
temﬁéna@r&dodZ&Murss ethe mlplum: wasdfltered though a short pad of smca gel
and%r\g %ﬁi@%l%&t‘éﬁy& Peod1 1yr e SI|E§ ené4 lvﬂ&\e&hyl 8¢ tg’teI “Re ? Rrate was

conc?er{t(afﬁéd 27heResilub4vd lh'ﬁ?ﬁéhokfy chiidneatppraptenovdr-siica-dgél efuted

o-i m dazolidin-1-y

withghdejhy! ﬁﬁéﬁt%ﬁiﬁ%ﬁﬁ%ﬁom giNe 27 (Bi-2a%clerbRyipKry arhenyamino-2-[4-(2-

metfE hOE?%ﬁﬁe?é}@Ea@eﬁ%azOP?Eﬁ]”sr"?LPFgf'g‘z%ﬂ@é@)@g‘f%@@
carbioRyli¢ acid-rBethykgster be myinadinecof{tao] epifnass KXY 15&;( A g,
180/P’enyl }-acetic acid was prepared as foll ows.

70334] To a nmechanically stirring solution of

(R) -t ent - but oxycar bonyl am no- (4-

hydr oxy- phenyl )-acetic acid (37.41 g, 140 nmol)

(pepared according to the procedure of Salituro,

Townsend, C. A J. Am Chem Soc. 1990, 112, 760)

o5 b 108 B S At v
ace@@ﬁﬁ@%ﬂ?d&l}}?é}ﬂbﬁi{lam|¢d)—thib%0&24?:ar8@;%/h\;\t2;dlid meth;;l ester (a

e m X
i 8 b SpEReTs, BB EoHa B2 8r D353 FHRl) Was cfsrofyed It dry
dlcfﬁcﬂjol‘l'gétﬁéheﬁl ﬁag%%h[}*f luSRhB¥tic §&|H§Q r(ﬂl92€ ﬁnﬁlﬂ) \A?a]soadded. The

or mam de
reaccimpwﬂwe Wae stied ot mpnmtampemtumfoam Iaxw:,rd Thednmirm W@S

con G BETBSFIAES RSB o PRI B pefngy peuraed

withesdtlirgé ¢ dquedlis sbdiyin bicattainate §hle:t|aquél'¢1mnl>dmerwmextracted
cooled in an_ice bath and acidified uahgé;oconce trat

with-@fh¥lRESt AP r TighPEIaNiC RYPHWES separated, ver sodium suffate, and
concentrated to give crude 2-((S)-2-{2-amino-2-[4-(2-methoxy-ethoxy)-phenyl]-

acetylamino}-3-phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester as a
white foam (a mixture of two epimers, R/ S = 85:15) (0.16 g, 91%).

[0337] To a solution of 2-((S)-2-{2-amino-2-[4-(2-methoxy-ethoxy)-phenyl]-
acetylamino}-3-phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester (a
mixture 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 mL) over a period of 10
minute at -10 °C. The mixture was stirred at -10 °C for 15 minutes Water was added
to quench the reaction, then the mixture was extracted with ethyl acetate. The
organic layer was separated, washed with water, brine, dried over sodium sulfate
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-yI}-3-phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester
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pH = 1. The resulting m xture was extracted wi th ethyl

acetate (3 x), the organic extracts were conbi ned,
womhezhsel t h water, brine and dried over sodi UPCT/EP2005/009926

sul fate. Evaporation of the solvents gave

(R -tert-butoxycarbonyl am _pe;{4-[2-(methoxy) 25

et hoxy] - phenyl }-acetic acid as a white solid (35.7 g,

0,
as o Wfte sod T tmidle oPthg cpimers R/ 5.2 S5 RL(Q 7R ac
HRBS: cOhsi Mags,. B13.4244.. S‘zalcdmﬂa)ss 513.1239 (M+H
2-chl or o- 4, 6-di net hoxy-1, 3,5-tri azi ne (0. 32 g, 1.84
nmol ) and N- net hyl norpholine (0.19 g, 1.84 nmol) in
anhydrous tetrahydrofuran (20 nL) were 30 stirred at
roomtenperature for 4 hours. Then a solution of
[0338]1- @-E(R)—d@ﬁkﬂeﬂrqxlquhényl) 2,5-dioxo-imidazolidin-1-yl]-3-(3-nitro-phenyl)-

on ni n thiazo 4-c aci d met hyl
proBigp Qla éoﬁ%‘ J?r‘*é’@ﬁ%ﬁ ?%‘?Wﬁq% 5929862
PCT/EP2005/00992 ol26 tetrahydrofuran (10 ni) was
added. The reactlo xture was stirred at room
tenperature for 20 rs. T xture was filtered
t hough a short pad IF)a ”" he resi dua
material eluted frons i ethyl
acetate. The filtrate wd$ gonc ntrated he resi due
was purified by chronau gh@aphy over silica gel eluted
5with 1:1 ethyl acetate hexanes to give
2-((S)-2-{2-tert-butoxychrbonyl am no- 2-[ 4- ( 2-
met hoxy- et hoxy) - phenyl | -R@et yl ami no} - 3- phenyl - pr opi ony
| am no) -t hi azol e-4- carboxylic acid nethyl ester as a

[03mrér§§6ﬁ‘f?%gqoscr%ergem exan /Ie%O_eécsep%matQ&)-ﬁ(tgﬁ. 189 .
butfokl syl ety B ersAg panu i sl fabomeper- e

hoxy pe

butexyaayerny mmospmﬁfumetmmd 8nglIZal#-amjna-Ai(dzvire-ppeeubbo

roff i B s STl Y 8 8 S8 e of (5

2-adhiyo- 3ephdniybpmpmnwmmw(®€1hrazplea41+utatbo>dyhuacmhmeth)d eatdrdn step 1.

n., .2 I added. , Thi t
2[4 A a e el SRRl Be e bkt i fethy ester
wad'\Brepkbed Qﬁ@léﬁérr b’r’écﬁﬁh ékhrﬁbhé@éﬁce Tﬂl@atf E%rﬂbatw@aamly%ﬂmno 3-
IN an | ce h t en neutra|ze Saturate

(3- ratﬁgm@ya@mmms.w Ws@ds@lﬁ!%ﬁ“f%ﬁf (Sbh%tq‘ﬁ Rutpycamenylamino-
{ I
3- p@éﬁygapgr%@gmc‘éﬁrél C‘?Etl%ér so Ibﬂ‘ r;@staﬁl%r%%ﬂn%d -8Y(8nilfEphenyl)-
propmmareaﬁld atascorepaggdvas &olloshes.
2-((S)-2-{2-am no-2-[ 4-(2-met hoxy- et hoxy) - phenyl ] -
acetyl am no} - 3- phenyl - propi onyl am no) - t hi azol e- 4- car bo
xylic acid nethyl ester as a 20 white foam (a m xture

[0340] To\a seRitiGhIcF (b&ihy@ry‘llo%mléxhlr(cﬂwabétlc acRiletfyl ester (2.84 g, 10.4
[0337] To a sol utjon

mmgl)ip gnhydqogsgﬁ{rﬁby(ypfqapzm reRlgaty 7 8¢ fogderaneatmesphere of argon

was added a 1 M solution of potassium fert-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 aqueous
ammonium chloride (20 mL), the mixture was poured into water (100 mL), diluted
with brine (50 mL) and extracted 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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30

acetyl am no} - 3- phenyl - propi onyl am no) - t hi azol e- 4- car bo

xylic acid nethyl ester (a mxture of two epiners R/
w®2606820865) (0.16 g , 0.31 mmol) and PCT/EP2005/009926

di i sopropyl ethylamne 25 (0.31 nL, 1.78 mmol) in

di chl oromet hane (20 nlL) wasigglded to a sol ution of

di phosgene (0.03 pL, 0.25 mmol) in dichloromethane (30
conbbntratedinaapgb t® lv‘éfcrﬂtge 2'3% ZRyd/liddil: @mlﬂ'B)ESIIB)?ﬁ% Phenyl)-

was stirred at - for 15 m nutées Water was ad
propignipascié ﬁthwh@steé@@ta tat / breyn vineous ol whichnyss ebsadawtlwt further

aGeha The organic | ayer was separated,

pun&éﬂ%‘g ‘{/]\A){tgh \‘j\/g?e}r)‘3 brine, dried over sodiumsulfate 30

and concentrated. The residue was purified by

chr omat ogr aphy over silica gel eluted wth ethyl

103875 Soliofiof Brue 21(henghustHisiare-aming)r-(nirosphagny-propionic
acid einyaaster ¢4.n-gl =110}2 ﬁwﬁ@l?Wéﬂ’i@f ‘Qmwﬁﬁ_)msﬁa’ddé&ﬂﬁﬁﬁ@ws
carboxylic acid nethyl ester WO 2006/ 029862

hydpsehi i ais 269 g anixt %Qﬁt'é@dav'g\ﬂoluéws%lﬂrﬁb'FHt famreraturgfor 4
houﬁ(’%‘oTﬁB'l A8 V\%ré ségareﬁéd a%@thé%r@gﬁc%geﬁéﬁractééﬁb/% 1M aqueous

hydjadésic acnd (3 X 50 mL). The combined aqueous layers were cautiously
acicfb1b 6= 8 S ORAD Kb bicRatts Shether BLfi2dEh iTtny
acefate {8 onyd@mL) o[Mhehdaralsined organib@xyracts weredwashdy With brine (150

t \' 0 L,ON X N SN N [ 0. HO ,NO2 [0339 .
- mLSRERAYe" sediB uidiedna CacRRIRiE Ll \Aa P Fyimeide 2-amino-3-

(3-rfifRd- ‘pN‘eh?ﬁfﬁropIBHFCYédR%éﬂ%‘I @@f@r" YT CRHE LM R digk oleed f

was used in place of

acepntitig CHI bk |cgﬁeﬁﬂl%y-ldq¢§lrmte ¢2.4@G,dnmed added and the mixture
stlrr%d[a?t a‘?l%lﬁﬂf %nﬁer@hfr& PIER¥Ls. | Phe [eaction. nalxtur{er\{vers poured into

propi ony 3l &2 4°¢5 bo oxy
wates (F0 mh}, extettechwith atieerof3 >Q10()$t)||=) the combined organlc extracts
weréé?%nshr%ﬁitﬁ Bew gq%%ﬁﬂg?wﬁquaprﬂlgng aClQ (? 66 mq_)4sgt%rra eé%q‘u%ous

sod#rh &idrboRatd- (480 rmm)r gnﬁaqmad) D! eReQ@dyERSHAIANT éthafBé aha

-4-carboxylic acid nethyl ester was prepared
congesitatedd viagua fa afyecrade st buteyycarbonylamino-3- (3 nitro-phenytf)-

~ 0
pro%lgbﬁ{%?@é% enyﬁﬂ)r %%%Hp?@rﬂb% /‘}Celllng\\,ggc%usse%fl $3 32 Igécg7o
- (S)-2-tert-butoxycarbonyl am no

[0342] To a solution of crude 2-fert-butoxycarbonylamino-3-(3-nitro-phenyl)-propionic
acid ethyl ester (1.00 g, #2.96 mmol) in tetrahydrofuran (10 mL) was added 3M
aqueous lithium hydroxide solution (3 mL, 9 mmol) and the mixture was stirred at
ambient temperature overnight. The reaction mixture was concentrated to dryness,
the residue taken up in 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-fert-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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15 3-phenyl -propionic acid in step 3.
2-tert-But oxycarbonyl am no-3-(3-nitro-phenyl) -
w@e@piozass aci d was prepared as foll ows. [0340PADER2005/009926
sol ution of (benzhydrylidene-am no)-acetic acid ethyl
ester (2.84 g, 10.4 nmmol)_ 49 _anhydrous
tetrahydrofuran (15 nm-) at -78 C under an atnosphere
[034‘322 %@gﬁ%em?rﬁiﬂé?@@ﬁg %rﬂyg*\@uﬁﬁi&bﬁmldgzdﬂaﬁﬁ‘ﬁ%d J-E(I¥4 -nitro
pheriyd)- moaolwredamlruﬂahlgéo@mﬂarbnwllmap@rmgthw esleg at -78 C
for 15 m nutes a soI ution of

1- br ononet hyl - 3 benzene (2.14 g, 9.7 mol) in
t et r ahydr of ur an % i
ou

m-) was ded and the reaction
m xture left to yﬁo’ nbiEHt t enperature
and stir for 16 h e acxture was
added saturated aqueousﬂZS i umchl oni de (20 L),

the m xture was poured o water (100 nL), diluted
With brine (50 m -)-al tracted with ethyl acetate
(3 x 50 nmL). The co?ﬂbl sd organic extracts were
washed with brine (2bx 50 nlL), dried over sodium

sul fate and WD 2006/ 029862 PCT/ EP2005/ 009926 -128
concentrated in vacuo to give crude

[0344] Prepared @sdestsibed amﬁxamp@i { @ﬁﬁpepbﬂﬂah drylNy(tert-

o B3 EL BRU G T el i o

butoxycarb@dyPgminb- p[mylac?e‘tic acikband Rd(B)e2-amminds-(4-nitro-phenyl)-

oo SRR e R B A i e 8 IR s b2 )

2-ariid®- %ﬂéﬁ%lllp%ﬂﬂm%ﬁﬁmoﬂwdﬁ@ém @éﬂb@x?ﬁn dcxdnﬂethlyEester |n step 1.

m xture stirred vigorously at anbie e tu
2-[(9)-3 ha0INe:3-thirp bRy InBF5 eBam IR0t ReagiQils acid methy!
Ip cid (3
o ST o e
butdxycartjomnytasdinpe3-fAHnitraBphen)- smnnmp@pwlswaa wsediim plageof (S)-2-

th t 100 nL
rert B SRR B Ee T aeeois A0 WABRE Wi th br i ne
HRNI$5 O©b¢riMasslrd4ed1 84 rCaiodli Mass, B40at 884 (Md-+Epncent r at ed
in vacuo to give crude 2-am no- 3-

(3-nitro-phenyl)-propionic acid ethyl ester. The crude
am ne was dissolved in acetonitrile (100 ni),
di -tert-butyl di carbonate (2.4 g, mmol) added and the

[034'5]21{‘68533 (115%%16 pBENA)-2 J(FR)-14- rﬁ@tﬁfbﬁy@héhﬂ)—ﬁw didko-imidazolidin-
. The_reacti on m xture was eg Fﬁ_ wat er
B A
conbi ned organic ext{)acts were washed with OA M

aqueous hydr ochl 0(5 acid (100 nlL), saturated aqueous
sodi um bi car bonate (\100 rrL) o) bane (100 nL), dried

over sodi um sul fate /aie ?;e,
N

0
\
0O

H,N

[0346] To a stirred solution of 2-[(8)-2-[(R)-4-(4-methoxy-ph'enyl)—2,5-dioxo-
imidazolidin-1-yl]-3-(4-nitro-phenyl)-propionylaminol-thiazole-4-carboxylic acid methyl
ester (0.32 g, 0.59 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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concentrated in vacuo to give crude

2-tert-butoxycarbonyl am no-3-(3-nitro-phenyl)- 20
wWee@phznssr acid ethyl ester as an orange / yelPOIEP2005/009926

viscous oil (3.35 g, =97 %9. [0342]To a solution of

crude -130 -

2-tert-butoxycarbonyl am no- 3- (3-ni tro-phenyl) - propioni

mmd&l). Aﬁéﬁ"l§mete%9ch8rreééﬂé?pm@«tur62w§§ flma?ﬁéd thrBugh a pad of Celite®
tetrahydrofuran (10 m-) was_add 3M aquequs _lithium

and wiashel itiko ugblwith methanat The fmﬁ%he)waﬁ gongrRNtfAtRd iy Kagk@ and the
resncfl!E a &floftd %?tv%gﬂ Sf%lotr&[ﬂ% e rgd Jn"fﬂl%torggﬁ% solution was

_ |on m Xture was CoNncen ness
washes withesdtadaded apuéousvadadium IQIOarbloﬁaimdNMt rbmteedirmdtdver sodium

st el ot b e S VR B B adT b
chro%né(tb{;raph‘} uking slEs eHiteWiHhosth i 016:5 camr@ronﬁh@vateﬁxmm acid /

hen“extracted with dichloronet hane
metlmna dolinwad by drying yuve@ucegavwdﬁbc%w(ﬁ%a Bcﬁ@-“ (4-
meti S e 25 doraimidasaliin Ly lpropionyianinel fazole d-carboxylc

acnd]gnamydesmraswaﬂ)r@wrymlldm%svgj32%% ch was used wi t hout
er .puri a n . = 0 iy Cbs.
HRASSD Al 4, éég’:{%séaq%‘ﬁgﬁiﬁ%?ﬁp@%%&%a 026862
PCT/ EP2005/ 009926 -129 [ 0343]

2-[(9)-2-[(R)-4-(4- Met hoxy- phenyl ) - 2, 5- di oxo-i mi dazol i
din-1 -yl]-3- (4 nitro-

o3y adtdrmet BTk R U GRS b dioxo-

imidh28lidih- 10¥1|] F%’[ﬂ&&ﬁﬁﬁﬂﬁ}tﬁéz@%ﬂ%@m)@ﬂﬁ doitl ety leetek0

except t tert
butyloxycarbonyl) 4 @et hyoxyphenyl gl yci ne was used in
pl ace of (R)-tertO ut oxycar onMI am no- phenyl aceti c

acid and 2-[(S)-2-amp -30( Nro-nyl)
pr opi onyl am no] - t hi §zd] e- 4 ¢ bd met hyl
ester was used in pl&ce Nf 7

2- am no- 3- phenyl - pr opi oyl a
acid nethyl ester in s
2-[(S) - 2- Ami no- 3- (A~ rg phenyl) propi onyl am no] -thi a
zol e-4-carboxylic acid nethyl

' no9) th| azol e-4-carboxylic

[0348] To a solution of 2-[(S)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-
yl]—3~(4-nitro-phenyl)—propionylamino]-thiaZole-4—carboxyIic acid methyl ester (53.9
mg, 0.1 mmol) in tetrahydrofuran (10 mL) was added sodium acetate (60 mg, 0.44
mmol), 37% w/w 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-



io ester was prepared as described in exanple 3 except
that (S)-2-tert-

whioenyser bonyl am no- 3- (4-ni tro-phenyl) - pr opi oPCTVERZ0#009926
was used in place of (S)-2- tert
but oxycar bonyl am no- 3- phenysy propionic acid in step 3.
HRVS: bs. Mass, 540.1184. Cal cd. Mass, 540.1184

2 1)-2, 5 d o- lmldazohdln 1-yl pro ionylamino}-
phen?@?’%ﬁkiﬁ sneghoe?( phenry) |ox g-inias % l- p x¥/ o
thiazeleyd athdbetic egid- mmtwégetar@sm colorless Solld (12'mg, 538

c acid
ARV Rbr 8Be5. TP el BRRP SRR BET I " 1an ren
[0346] To a stirred solution of
2-[(S)-2-[ (R -4-(4- et hoxy- phenyl ) - 2, 5- di oxo-
i m dazolidin-1-yl]-3-(4-nitro-phenyl)-propionyl am no] -

roaabf s Sier B BB e Rps TR 2 ST RaR g RIS B o

metﬂaxpﬁ&ymabﬁlbﬁwamhbpﬂmm -éabokylicvecid antthyl ester
1 O

n°-of ammonium chloride (0.63 g, 11.8 mmol) in
water (3 nL) f\oll©wed by zinc dust (<10 pMparticle
size) (0.388 ¢?—%.94 WO %pO6¢|029862 PCT/ EP2005/ 009926

- 130 mmol). Aftern 150m st reaction m xture
was filitered th g}g]h e6r) and washed
through with netha fe f Itr 8

concentrated.in vac nd th€ residue partitioned

bet ween di chl or onet and water. The organic

sol ution was washed¥#th sat urated aqueous sodi um

bi carbonate, water, brine, dried over sodium5 sulfate
and concentrated in vacuo to a yellow solid (0.35 g).

Purification by chromatography using sjlica eluted
[0350] Prersoed asaiescibedinesample WRessent tgehﬁ)de&‘c. d /

buto%%{‘ %n&lagﬁ%@-&x\ﬁ%—(gﬁé@% 'é%’u?){mg)ﬂ%Hgli%éﬁc acid was used in place

of Ryefewqwtowwd)ﬂylanﬁﬁcﬂpbenylauewaa@d|a111|dri2 i(Sy12-aminspBdAynethoxy-
phewrpba?pé({\;m %a{%?rg)gr ﬁxﬁ%g%zfg@cglrt!?q%( H%C' r@émy}/ %@%ﬁ/\?&{s @edfin place of
- -3~ e didkdarb B dcid methyl ester in
G Fiffh Pt et oy
stepphedyl(S)- Q-A{BHIGD&(@ methoxy p enylyp opionyla |no] hlazo e rboxylic
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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i m dazol i di n-1-
yl ] - propi onyl am no}-thi azol e-4-carboxylic acid nethyl
w@2i0e/02986D O O HN ON SANNO HON 15 [ 0343 T/BPH05/009926
sol ution of
g_— [ (f) -2-[ (R -4-(4- et hoxy-ghenyl) - 2, 5- di oxo-i m dazol i
in-1-
[035%]2-1&) (N hJ2- JQL' He@lﬁ% ﬂ)héﬁVlﬁZ@L@ioﬂo%i&ézohdm—
11315 R RoRIRAY - RRODL AL OMNIAYIPZ 5.

ester
-yl]{pasoplahylarmm} ﬁmaZ(Oi@4rﬁ_6)er&‘dlCa€ﬂm@m%tbmll Qﬁ#@rac et at e (60
nmg, 0.44 mol), 37% w w aqueous fornmal dehyde sol ution
(0.033 ni, O. 447\ ) and 1@ pal | adi um on carbon (30

mg) and the mi xtUre\shaken urme'ﬁ at nosphere of 20
fle | ? aratus for 72

hydrogen at 50 psi gr
' red through a

hours. The reaction

pad of Celite(r) and d’ t hr@ugh with additional
tetrahydrofuran., The | rate was concentrated in
vacuo, the residue was e##Ss@lved in dichloronethane,
washed with water, saturat ed Mqueous sodi um

bi carbonate, dried wth sodium sul fate and

trated
[035PRPRHSE SEhiach Bl P pxdublesfo BCetitecEa R 20 2
butyléXy68rba ?@&1 ﬁrteﬂﬁydxyphanydgbysmegamﬂh((ﬁ) -2-@miheB-(2-oyarkophenyl)-
up to 90/oaceto trile

o SRl b i S g e vod o of
ten‘-ﬁ?&ﬁa%%@ﬁil@%ﬁ&@hen}laéetlc acid and 2 (( 2 -2-amino-3-phenyl-

hoxy-p 5-di oxo-1 m dazol
promcmyiamm)]t @Zolsr‘bﬁﬁrmwh@]amdtfﬁ?ﬁ%?éteﬂ%%ﬁ%)@w‘B sigp d- 2-

e
(5 g 3327580 e ATV REREO) i B Sy A0 methy
estef Wﬁ%@drépb(éﬁ) adéderbed(ixld®t hoxy- et hoxy) - phenyl ] - 2, 5- di
oxo-i m dazolidin-1-yl}-3-(2-
met hoxy- phenyl ) - propi onyl ami no] - t hi azol e- 4- car boxylic
acid methyl ester 0 0 OH IFNONSANNO-O HOO
[0353] 2-{(S)-3-(2-Cyano-phenyl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-

1-yl]-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.

[0354] (S)-2-tert-Butoxycarbonylamino-3-(2-cyano-phenyl)-propionic acid (2.5 g, 8.6
mmol) and pyridine (0.68 g, 8.6 mmol) were dissolved in dichloromethane (50 mL) at
0°C. Cyanuric fluoride (1.74 mL, 12.9 mmol) was added dropwise. The mixture was
stirred at 0 °C for 1 hour and then ice-water was added. The mixture was extracted
with dichloromethane (2 x). The organic extracts were washed with water, brine and
dried over sodium sulfate. Evaporaﬁon of the solvents gave crude [(S)-2-(2-cyano-
phenyl)-1-fluorocarbonyl-ethyl]-carbamic acid tert-butyl ester as a yellow solid which

was used without further purification in the next step (2.4 g).

[0355] [(S)-2-(2-Cyano-phenyi)-1-fluorocarbonyl-ethyl]-carbamic acid tert-butyl ester
(2.4 g, 8.2 mmol) and 2-amino-thiazole-4-carboxylic acid methyl ester (1.24 g, 7.8
mmol) were dissolved in p-dioxane (40 mL). The mixture was heated in a sealed

tube under microwave irradiation at 120 °C for 15 minutes The solution was
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1 [0350] Prepared as described in exanple 10 except
that (R -tert-

Whaioexgas6r bonyl ani no- { 4- [ 2- (et hoxy) - et hoxy] - pPETEP003@09926
etic acid was used in place io of (R)-tert

but oxycar bonyl am no- phenyl_gggti c acid and
2-[(S)-2-am no- 3-(2- et hoxy-

cono%hfrﬁYe}c) a‘i’fdotﬂe%é’lldﬂg'v\gﬂ plﬁrﬁle’t‘lzw BnrbnsabyRapHyl verGilida gel eluted

ester was u

with z 1 etb)yl acelaierbhexaiesriplgive aﬂ(%h%teﬂqw&gxypﬁrml@nmoc%ﬁ-
cyang- W@yﬁ&p%ﬁ?ﬁ%ﬂ%\?] %%ﬁole;c{]g IZ)tno)% clgcrzlcd) meth ester a]s at\p]/hlte

solidi @z2he9s%)ar boxylic acid nmethyl ester vvas prepared as
described in exanple 3 except that (S)-2-tert 15
but oxycar bonyl am no- 3- ( 2- net hoxy- phenyl ) - pr opi oni ¢
acid was used in place of (S)-

[035%@ ngnt lelgﬂxyWmfbﬂy@mmﬂry?arﬁih@ﬂ?ﬂ(Z-l@S/Qﬁd)-@heﬁyI?«@r@b|bﬁylamlno]
thlam-éxﬁ}afbﬁbﬂmfadrmﬁihyhﬁsﬂq @ ondAnmalhwas pisseded intoydry

dichBhReftfib REmp Sg@%ﬁac%%d *(’%gnm‘ ARl k< Blided.

The gé&d:ﬂ)qn mﬁdur@map ktiréd at roam rlemperatureﬂdrdrhqw. t Tt mixture was
escri in exampl e 1 th fII .
con S BEA R TS dodbogiaaPeSebueb ESbbAL) AR SEHHL M Pedrazed

with [sg{a(ﬁ%}ed ac(;ueous sodium bicarbonate solution. The mixture was extracted

ano- phenyl ) - 2- 4- et ho
wnth;etByl(ﬁC@kaie; ﬁﬂhyaqrgaﬁm Iai{ler was separatecs dried ovexryso%pum)eu}fate and

conc?%r%f#te@ r%hﬁgbw %@n@ﬁel f&f’ O?Qf'i&?héhglf—pg?dégylammo]
thlaaﬂedeea:nblolxglcb acid enethpl @teoaseacmm yeltiew spiRy (N1 (g, &Q‘VSB

HRl\Egt @Xﬁ\ﬁar b%é’bs?z{s?' “@glﬁg._ gﬁg ﬁ?@%%é'(ﬂﬁkﬂ?‘d

propi onyl am no) -t hi azol e-4- carboxylic acid mnet hyl
ester were used in place of (R)-

tert - but oxycarbonyl am no- phenyl acetic acid and
1038712 085-5- B L PSS RIS (4-(R)-4-(2-methoxy-ethoxy)-phenyil-2,5-dioxo-
imidazolidin-1-yl}-propionylamino)-thiazole-4-carboxylic acid methyl ester

\O ) OYH .
O

—_—

\\N
[0358] Prepared as described in example 10 except that (R)-tert-
butoxycarbonylamino-{4-[2-(methoxy)-ethoxy]-phenyi}-acetic acid and 2-((S)-2-
amino-3-(2-cyano-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-propionylamino)-thiazole-4-carboxylic acid methyl ester respectively
in step 1. (R)-teﬂ-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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propi onyl am no) -t hi azol e-4- carboxylic acid net hyl
ester respectively in step 1. 2-

W@ ¢@pAOD862M no- 3- (2- cyano- phenyl ) - pr opi onyl am neQFEPI087@9926
| e-4-carboxylic acid nmethyl 1o ester was prepared as
described below. [0353] _y34.
2-{(S)-3-(2-Cyano-phenyl)-2-[(R)-4-(4-nmet hoxy-phenyl) -

2, 5-di oxo-i m dazol i di n-

1-yl]-propionyl am no}-thi azol e-4-carboxylic acid

nmet hyl ester was obtained as a 85:15 m xture of R and
[03589]12s((5E B4 2E yanee phebyli2did( R dd2oethoxpethony)ahenyl]-2,5-dioxo-

.. center. . ) . .
imidE @B 1R BBy e azaIS oo Kig e Fietihy) SIS ups
obtdined as acsst16mixige of Foandn®ispmznsl apthd 25rdiok&-iriBlagolidine chiral
8.6 mmol ) were dissolved in dichloronmethane (50 nL) at
CeNterc, Cyanuric fluoride (1.74 nL, 12.9 mol) was added
HRIMSO RS Mviadd|&56H. X545 CCWRRI. Milds! 564, 1@4gqM+Hpr 1 hour
and then ice-water was added. The m xture was
extracted 20 with dichl oronethane (2 x). The organic
extracts were washed with water, brine and dried over
sodi um sul fate. Evaporation of the solvents gave crude
)- 647 C 101 _ _ T e TN _
O3 (KD PSE oA T rpimiazaldy Yo pheny
proiahylbmisdethiszolardyerboxylisddidimatihdrestevas used wi t hout
further purificatiog in the next step (2.4 g). 25

[0355][(S)-2-(2~ o- phenyp) - 3; f 1 uor ocar bonyl -et hyl ] -
carbamc acid te%%_u yl @steir/N(Z. g, 8.2 mmol) and
2- am no-t hi azol e- 4- af{'box i@ ggi"d ester (1.24
g, 7.8 mol) were gispl ved Nin p-‘dizdxane (40 nl).

The m xture was heat ed 2 sedded tube der
m crowave irradiation 120 C for 15 m nutes
The-sol uti on was WD 20 29862 PCT/ EP2005/ 009926
-133 concentrated, and the residue was purified by

chromat ogr aphy over silica gel eluted wth 1:1 ethyl
[036Hdrapared ardaswibadongxagple 10 except that (R)-tert-

oty artideo- A BK( BB ERBIO 8GR (s e il of (R tort

but@gjcdrbatytarhinespeenydacadicvatid & stepl 1. d(R)Zed-Buytogpearbosylamino-(4-

0356 3 : :
ethSrRRgMAResic B5id WARRIPRAIRA B RS IE B RAdSERdR AT RRe (R
tertbRiRb @ HATHYTEThin ot (ke dxy 4oty oxddticcagi¢i d net hyl

ester (3.2 g, 7.4 mmol) was dissolved into dry

di chl oronet hane (20 nlL) and trifluoroacetic acid (25

m., 325 mvol) was added. The reaction m xture was

[03%?{(?2-2@{ -(glg%m-ﬁﬁ‘@a{-gﬁﬁm@&dloimmdaﬁﬁjirﬂmX;ﬂ}-lﬁ%henyl-

concentrate dryness. The residue was
propiodylathine}-thinzale-4kearhoxyliseacichmathyl esiergwas 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-((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
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wi th saturated agqueous sodi um bi carbonate sol uti on.

The m xture was extracted wth ethyl acetate. The
wor@an2wsel ayer was separated, dried over sodi uneHEPIas/€9926

and concentrated to give crude

2-[(S)-2-am no- 3- (2- cyano- phenyl ) - pr opi onyl ami no] -

t hi azol e-4-carboxylic acid nethyl ester as a pale

yel l ow solid (2. , 86% . 15 HRVS: (Obs. Mass,

520.1289. Cal ss, 520.1286 (MtH). [0357]

2-((S)-3-(2-Cyang- phen%l P- Z-H 4-[ (R) -4-(2- et hoxy- et hox

y) - phenyl ] -2, 5- Y o
‘: /7’QI/EOJIL car boxy!

i mdazolidin-1-y

ic acid methyl esterHOOO 0°S N O OH20 [0358]
Prepared as describ exanpl e 10 except that

(R -tert- butoxycar | am

i no-{4-[ 2- (et hoxy) - €t hoxy] - phenyl }-acetic acid and
2-((S)-2-

[oaéﬁoglﬁziﬁmf%ﬁﬂgpﬁt{;ﬁf&b?anm rﬁebHa%l D, h'5812334r§n<ﬁ) SAd

I C acCl ester re used I n

triethRamise (2.53unbXpcto nyoohwese masomdpnrﬁbdyorm@thaoe 460 anL)
roldiie, By Yhacdiion of spsthapeaitony) oRrids 41 85 ml 479 grmeD ato °C.

Theal@a@tlmmlwam@i to ambmdtltafmbgralﬁre stised@vernight, and then diluted
R) -t art - but oxycar bonyl am no-

Wt R THCHTDaNRAYE WS WAEDRA N SaUiasd Aceaus Fodiim ©
blce?rlS@HEﬂeesdﬂ{ dn), -bn%e(én%) d%d“‘ﬂi/é\osd’duﬁr% SUiRRD- R@?rRWa) of solvents gave

propi onyl am no) -t hi azol e- 4- carboxylic acid nmeth
methanesulfamic peidd &) €42 aimethyd{1,Blstioxalan-dxdmsitiey! _ezs(@r)as/@ oil (3.2 g,
1003 06/ 029862 PCT/ EP2005/ 009926 - 134 [0359]
-((S) - 3-(2- Cyano- phenyl ) - 2-{4-[ (R) - 4- (2- met hoxy- et hox
y) - phenyl]-2, 5-di oxo-
i m dazol i din-1-yl}-propi onyl am no) - thiazole 4- car boxyl

103481 BF-46t Bt tisaliaia s O RutaRie R 2tar Aafi, oY o, 0.75
mmoliwas disSoeatie bnhtg&ﬁs MDpsdindtB§iforbtemitie49- mCpafotiBwed by the

Mass, 564.1648 0360]
addﬂlqr(@)sozﬂqmny@ﬂyie(( léR?%WP)r)e-FQ' ol) dB3xeg.i P G a¥pP!) at

ool SIS Oy TArLYp1as e for 30 minutes folwgg py the dropuise
addggineof ethanesulfonic acid (R)-2,2- dlmethyl -[1,3]dioxolan-4-yimethyl ester (189
mg, 0.90 mmol) dissolved in N, N-dimethylformamide (2 mL) at room temperature.
The mixture 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)-fer-butoxycarbonylamino-
[4-((8)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenyl]-acetic acid as a foam (280
mg, 98%).

[0366](R)-tert-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 methyl 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 mmol) and 1-hydroxybenzotriazole hydrate (135 mg, 1.0
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H op~ N NIISNN-,,, O p 10 [0361] Prepared as
described in exanple 10 except that (R)-tert-

whioenyser bonyl am no- (4- et hoxy- phenyl ) - acet i ¢ BCT/EP2485009926
used in place of (R -tert-
but oxycar bonyl am no- phenyl aggiic acid in step 1.
(R)-tert-Butoxycarbonyl am no- (4- et hoxy-phenyl)-acetic

g\ﬁeeéeéorﬁls.ﬁeawe.chyorb%tm(mfy%%dbs%ﬁféot SRhPREEroom
temperatumt bhe cesulitng selution was-patradtytogibyyacetateatridcwashed with

0.2 g/f %g%?&gg Fﬁ&r@g%on(; fcﬁ o %r a{mﬁrﬂ dEe% oyer ggpﬁslalg}gylfate

The sbIVeritsWe}re?.emewand the crude was purified by chromato?raphy over

SilicB A PRl L R EEEn U84 306l SONoet PRI sxane to give

i
2- ((88Q$ h%Z%rﬁmoﬁyc%T%r%&T%%ﬂf[g{F%)gQ @edlﬁﬂéth)é e ,fsi%gélan 4
yimetineny)- ppgmg]g]acetylammo} -3-phenyl- prop|onylam|no)—th|azole-4-carboxylic acid
eyl St 8 B(Bhirbr b Riad 3- D hydr oxy- propoxy) - pheny! ]
-2,5-di o zol'1di n-
1-yl}-3- phenyl propi onyl am no) -t hi azol e- 4- car boxylic
acid nmethyl ester WD 2006/ 029862 PCT/ EP2005/ 009926

10365327 Cpii0D 05 2y R Lo o OB ST 222

dlmé&W[QS]dl&(dlén?giﬁhﬁetm@) dhfeh?l]lé‘x‘:bmrhm&% §ﬁeﬁ?l~pr@;§ioﬁ§lammo)—

nmol %m‘\g/ere ved in dichloronethan
thiaggler EPQW“@ Reidanathy estes (1 /R Mehed? mraﬂl} n @ﬁ remethane (2.0

mL)(\ﬂra§égHEd ekl o‘]’gaéf:%W aCI&SO 8, 8. 5Trhﬁ1cfl)9§l°(§ P@N 'N‘%Sreactl% was
war me enperature, stirred overnight, an
wartrreshtodioom tejnpematUTe\mtdeﬁtlrre‘mbr drlmmsc ﬂm;@wmswammhm/ed

bon e,sol.u

with saturated a eous sodi
““dﬁf i ﬁ‘é“‘z'amoarl&{ q EF "%%%P%’ﬁ’?gﬂ?& LpcC %t?'ie and saturated
aqu‘é@hs %@Hﬁmﬁl @\tﬁrbcﬁfﬁtb %Ebﬁ,ﬁ?d)hf 01ﬂ163a@§¢c§hs Ia er was extracted with ethyl

2-di met hyl - [ ] di oxol an- 4-yl net I'y éer as an
ace, ’[ﬁ a(ngi tjgegsxtrag re comblned washed with brine and dried over sodium

sulfate to give 2-((S)-2-{(R)-2-amino-2-[4-((R)-2,3-dihydroxy-propoxy)-phenyl]-
acetylamino}-3-phenyl-propionylamino)-thiazole-4-carboxylic acid methyl ester as a
foam (120 mg, 90%).

[0368]Chloro—trimethyl-silane (0.086 ml, 0.68 mmol) was added to 2-((S)-2-{(R)-2-
amino-2-[4-((R)-2,3-dihydroxy-propoxy)-phenyl]-acetylamino}-3-phenyi-
propionylamino)-thiazole-4-carboxylic acid methyl ester (120 mg, 0.23 mmol) in
tetrahydrofuran (5 mL) containing triethylamine (0.10 ml, 0.73 mmol) at room
temperaturé and stirred for 3 hours. The mixture was diluted with water and
extracted with ethyl acetate. The organic extracts were washed with water, brine
and dried over magnesium sulfate. Removal of solvents gave 2-((S)-2-{(R)-2-amino-
2-[4-((S)-2,3-bis-trimethylsilanyloxy-propoxy)-phenyl]-acetylamino}-3-phenyl-
propionylamino)-thiazole-4-carboxylic acid methyl ester as an oil (100 mg, 66%).

[0369]1(6) 2-((S)-2-{(R)-2-Amino-2-[4-((S)-2,3-bis-trimethylsilanyloxy-propoxy)-
phenyl]-acetylamino}-3-phenyl-propionylamino)-thiazole-4-carboxylic acid methyl
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(R)-tert-Butoxycarbonyl am no- (4- hydr oxy- phenyl ) -acetic
w@eiod/otBenD ng, 0.75 mol) was di ssol ved i n anPGTEP2085/009926
N, N-di met hyl formam de (4 nL) followed by the addition
of sodi um hydride (60% di spggsion in mneral oil) (63
nmg, 1.57 mmol) at roomtenperature. The reaction was

estéﬁ(ﬂ OOQﬁgf@ﬁ 5?rﬁm391)rb:ﬁoe§llsf |rd>y%@1‘§/ld%nbr(@ OO £5 Hmol) in

diti on of nethanesul fon| ¢ acid

dlcl(lwpnzetbaae&%mw were axjdadsion seluliopiofsinhiasgese4p.ql48anl, 0.12
Ry f
mm@)ln%‘[ ot %thaﬂé ?ﬁﬂ*lﬁrﬁe&e‘r fillq'glnﬁnl'ux gfg yas?ﬁé;g{ﬂgg% {/as stirred at

0 °Q.6dr 2D oweutn| girmted Wl’th ethylcacatate)ymsmsbed|veith saturatechsodium

d t
bicaBaRSEnPEne aradred B oy Tats Hevesaich BTSRRERs gave an
oil WhitH tesh d\fséblvé@ﬁr@tetramﬂr&tlﬂﬂmzcml y@éat\é@s/vmm Negquéddz»,

brine and 20 dried over sodium sul fate. Renoval

hydseshlerit acigdfetq m).-G-47 mmab aogedingshipr aMauss. The reactlon was
neuﬁtéh&éﬁN&t%asia}t ag%ﬁ géﬁ %(Lé&rﬁ %%cggm(@bﬁfbé)g’@gé Eﬁg%gg%bfe@nﬁlﬂé/ bthyl
ace{d®p- (Tt elganaxgxtedoweramiashed Avith( IBine ald diriedtdvel nﬁagr@asmm

sulfh.ge O‘B l . fto ¥5o%cp wad purl’r2 d%@ecWana%Cger%\p %Ser sn‘uca gel gradient

elut%d(v(nﬁ) 1@emm9r edthenyd tdOB%p\V/WNémﬁhBDI}\ ethyl acetate to glve 2-((S)-
hi azol e-4-carboxylic acid nethyl este

2R (B ey BN POR Ko T 2 i TGz -y -3-phenyl-
proéyh?@iﬁh%ﬁtﬂ%ic??‘ﬂ@%{gw@bé'oalcrlﬁé}o rfl?%thgﬂn%ﬁépgéj LidBIid§35 mg, 42%).

HRUS1yQbexMeenz055.i1a45] €algdiMass, 0568519t (M+id). WO
2006/ 029862 PCT/ EP2005/ 009926 -136 mmol ) were
conbi ned in dichloronethane (5 nL) and stirred
overni ght at room tenperature. The resulting solution
was poured into ethyl acetate and washed with 0.2 M
aqueous hydrochl oric aci Exampkr13bri ne and dried over
magnesi um sul fate. The sol vents were renoved and the

24 el adtibior SinathePheh s shoko AP erp Rl EufEpheny -

propiomyraiif o} hBizofe-4cdrbdkyfic AcRl niethgl bsterut oxyca rbo
nylamino-2-[4-((S)-2, 2- d imethyl-[ 1, 3]d ioxolan-4-

yl met hoxy) - phenyl ] - acet yl ani no} - 3- phenyl - propi onyl am n
0) -t hi azol e- 4- cakboyyl i ¢ aci nethyl ester as a foam
(170 ny, 38%. i0°T8367] Tona mt. on_of

2-((S)-2-{(R)-2-tent) @t\oxcar,\p -(g-[4((3) 2,2
di met hyl - [ 1, 3] di oxol aSn-I pyet haxy) - phenyl ] -acetyl anmi n

0} - 3- phenyl - propi onyl a ) - thiazol e-4-carboxylic
acid nethyl ester (170 ng# 0.25 mmol) in
di chl oronet hane (2.0

[0370] To a solution of benzyloxycarbonylamino-hydroxy-acetic acid (5.9 g, 26.2
mmol) (prepared aécording 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 sulfuric 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 to give crude
benzyloxycarbonylamino-(4-methoxy-3-methyl-phenyl)-acetic acid as a white solid
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m.) was added trifluoroacetic acid (0.5 nL, 6.5 mmol)

at 0 C The reaction was warned to room tenperature
w@nwem2dssr ed for 4 hours. The sol vent was r enoREHEPR05/009926

under vacuum and the residue was partitioned between

ethyl acetate and saturatedsgaqueous sodium

bi car bonate sol ution. The aqueous | ayer was extracted

acetate and the extracts were comnbi ned,
(86%t1§0c( ith brine and dried over sodium sulfate to
gi ve

2 ((S)-2-{(R-2-am no-2-[4-((R) -2, 3-di hydr oxy- pr opoxy)
- phenyl ]
acet yl am no} - 3- phenyl - propi onyl am no) - t hi azol e- 4- car bo

o3 A TB] PR o, AR AT AR B A8 ooy

acidwasthgbelstdr (092 -g, 34 molﬁ)béhzymxyoarbbnymi(\Ra(4émethody-3—

et B U AR 5, S BB 1.1 . 12

mm&l¥ bAd 1(Hﬁﬂoﬂ%er&oﬁ%zﬁr@k0 46@ %@4 mrﬁ@lWﬂNgﬂwimetr(yﬁonﬁamlde
containing triethyl am alrgﬁ)%%room

(10 médptPaluwas Reidedio-Pradorarost 1 b - MRt Ii@E

hexﬁ#LdrUFo%%o@%)c ex LR 528 B4 R acf ré’éc?tlan‘?ﬁmdre%éﬂr%d at0°C

facts were wat er, brine
for 2alnalurdr |Td51da reaetiomaKiess wasspﬂtfrad into H@emmtﬁr atd exir a@ﬁd with ethyl

NI e S —————
sodmﬁ?@tﬁliété@hﬂ@mﬁeﬁh@féd B residue was purified by chromatography over
smc%gpgelggd g[?h &oq e%%%%:%?eé %?arr?eos%( (V%@lg? %(-{gg) gE[Ehyl
benéfl&&@arlgor’é}ﬁ%r%-ﬁ@ﬂﬂe@\o&ﬁﬁ@hﬁ-pﬁéﬁw -dcetyi®nihd] S-piaehyl-

propidieyigmina}dbiagblentaybaxinesid methypiestsyiasa whjtetseliatbi3e, 69%).
-4-carboxylic acid nmethyl WO 2006/ 029862
PCT/ EP2005/ 009926 -137 ester (100 ng, 0.15 mml) and
di i soproyl ethylamne (0.078 m, 0.45 mmol) in
di chl oromet hane (2 L) were added to a sol ution of
di phosgene (0.0143 m, 0.12 nmol) in dichloronethane
[0372 Tolg solution b0 2Ff($)d2€[2aien@ylﬁxyd'afbonylﬂrrunfe-Zmﬂsm@thQWé’dmethyl-

di | ¢l
phefrABaVIAT HoER il E it i th BBl s ahAkEeid methy
esteqlr(n ey, ovep nﬁrﬁ@l)uﬂnﬁthéﬁ%ﬁmﬁ?t@ma@bdtdé? dérnslolac&jﬂczlsg, 87 mmol).

ave an Ol whi ¢ was | SSOl ve elrr
Therﬁgutmwa$ thenfegassed Wil aﬁwen%%ﬁeémn&?% %0'&%5 élbﬂiﬁsadd't'on
of pmladlgm“oﬁ?EWFi éegﬁ%ﬁLdl)” r ek tdc él%nhﬁbkhﬁre WaEstiras i @&om

neu sat urat ed aqueous sodi um
tembemlurleaum:t@ rétnogesx fards5 daurs. tﬁh@feﬁ}qtlonam@tlase/vasrmered through

o BB B S TPt ol RFod T B4 was
neutyalizr Wﬁﬁ@@ﬂr&tﬁ@la@vﬁuﬁddlm liedrbgnath snﬂutlon and extracted with
ethyl acetate. 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]-3-phenyl-propionylamino}-thiazole-4-carboxylic 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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eluted with 100% et hyl acetate up to 3% v/v net hanol
in ethyl acetate to give 2-((S)-
wQ@2qo6m9842 [ 4- ((R) - 2, 3- di hydr oxy- pr opoxy) - phenyP(FRPH0£009926
oxo-i m dazol i di n-1-yl } - 3- phenyl -
propi onyl am no) - t hi azol e- 4- boxylic acid nethyl
ester as a solid (35 ng, HRMS: CObs. Mass,

wasga_ri?i( 5a f‘%%ﬁﬁj %%(ﬁﬁu%sggﬁ%ét ﬁ%l‘]’pﬁ}'\]ﬂg ?Blmﬁr%l)ﬁﬁgil?%ﬂxlgroﬁbtgane (20
mL)aaateHOan Th@/mjﬁﬁmhas)stmed at 10 for g hours. Water was added to

queaéﬁﬁ ac%g] nt%}engjnl azo uee%%%Q%%é%&lt&étﬂﬂ?ﬁeg%o]tpe organic

layer vy sdpzpated! wasnad Wity watdp oimyre driea dyatrsodjun getfaie and

congcgrla;g@ég 3’h%freédué| wqrgrghawﬁé @Bgcg{ga %%g%&g\?er@ﬁlm gel eluted
with]@(ﬁ%ac%%ate‘*@%nf’e@ %ﬁ%{@Sﬁtﬁﬁés}ﬁbmﬁ%ﬂuwa%hénw)-zwd?oxo-

n acetlc a ded concentrat ed

|m|dazloﬂdmfbyl&ér@e(rwspmplonmmlm@}xthlﬁwlenés:agb@XWé@cgd megloyhester as
then poured into ice / water
an qﬁ%ﬁéﬁ%ﬁ@&%ﬁhﬁ%fhyl acetate 25 (2 x 200 nL). The
HRMISTHDObe dMasg) BUOC1 486.r Galcel. Mxss, 809 4dd90VbI+H)odi um
sul fate and concentrated to give an oily residue. The
residue was triturated in hexanes, the precipitate
formed was collected by filtration and dried overni ght
to give crude
benzyl oxycar bonyl am no- (fExapiplexds 3- met hyl - phenyl) - ace
tic acid as a white solid WO 2006/ 029862

In asgaépgggg?rgé (a)l(') 33 %r?at c_léggr_lbeg in e%amp(ie 1@ thé QoI?komg compounds

wel%é( &d.am no- 3- phenyl - propi onyl am no) - t hi azol e- 4- car
yI|c ‘aci d met hyl ester (0.93 g, 3.04 mml),

benzyl oxycar bonyl ani no- ( 4- met hoxy-3 5

met hyl - phenyl ) -acetic acid (1.0 g, 3.04 mmmol),

dii sopropylethylamne (2.1 nL, 12 mmol) and

[03%4@@522%23??%&3 Ph%%%ﬁﬁip@sengp %5-@%%|rﬂggaé%’idin-1 yl]-3-

phe@ybpnmpuinyiammb}-lhngtelhl—%pamolxlyha acidanethyyesteoni um
)éy:( ﬁe\d\

[0375] Prepared as described in example 13 except that 2-isopropylanisole was used
in place of 2-methylanisole 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-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester
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hexaf | ur orophosphate (1.15 g, 3.04 nmol ). The reaction

m xture was stirred at 0 C for 2 hours. The reaction
WOorRRoob02me2nvas poured into ice water and extractBCr/®P1005/009926

ethyl to acetate. The organic |ayer was separated,

washed with water, brine, ‘Slr ped over sodiumsulfate

and concentrated. The residue was purified by

chr omat ogr aphy over silica gel eluted with 2:1 ethyl

acetate / hexane ? give 2 (

benzyl oxycar bonyla Q- 2- dr??t met hyl - phenyl ) -a
cetyl am no] - 3- pheny DY o]

propi onyl am no} -t hi agol
ester as a white solid
sol ution of

2 {(S) 2-[ 2- benzyl oxyca

oo PSR A BB BB A7 oo
p|anQ§fiQam@lth é‘rﬂséﬂa in sygps1added formc acid (4 g, 87

HRMBT Qlis. i B231 BAowealsg. Vs cass d6dp (it " 0%°"

pal | adium black (1 g, 9.4 mmol ). The reaction mxture

was stirred at room tenperature under nitrogen for

0.5 hours. The reaction mxture was filtered through

a short pad of celite and the filtrate was

concentrated to dryness. Exampledi®fue was neutralized

W th saturated agqueous sodi um bi carbonate sol ution and
tf£r_ LAIAL -

ZACTAER eI pRERL] 5 di0Rp HRTHAZGRIRLRIN - pheny!

coprepiomtlanhino}-thiarolexdidarboxylic acid methoxy-methyl-amlde

2-{(S)-2-[2-am no- 2- (4- met hoxy- 3- met hyl - phenyl)

acetyl am no] - 3- phenyl propi onyl am no} -t hi azol e-4-carbo

xylic acid msthyl\,\f Per as ary op‘.|f white foam (0.73 g,

93% . [0373]A 30651

npf 0
2-{(S)-2-[2-am n /4-\ret HoXx pRenyl ) - acet yl
b ook s -sce

3- phenyl - pr opi onyl am no} hjazol 8- 4- carboxylic acid
met hyl ester (0.40 g, ( nmol ) and

di i sopropyl et hyl am ne (O m., 4.14 mol) in

di chl oromet hane (20 nml-) WD 2006/ 029862

[ EP2005/ 00992 139 wa ded t j of
03T IHiGRgRAS e DR I X8 M gD AP R A 2o Shetia e By
proﬂbh\)llaﬁ{mo)lﬁ%léolem%a%ébﬁ |b%di@ﬁ1€$lﬁd))f}f getiafl-ardi@e Wdsdlised in place
Wat er was a quench the reacti

of 2t(ﬁ$h2tamlnm&pheI@yivmgp@wraéem@htmﬁq{eérwb%ﬂ& %ﬁ"g methy ester)
andg(i:@%'(fért-ﬂ) g/%&xé{%oﬁg&%ﬁ ox{{}@ﬁ@ﬁyﬂg@’bﬁ]’% Wad Ged |n place of (R)-

rirne drie er so um sul concentr at
tert- Blmeoxyeartthrwlammomherfwanbﬂbwm rrmtapdg r %qé@ za:é\mm@ﬁph@yl—
h et h ceta

pro;%owlg)'mag)l-tﬁna(z&) ‘?n%f% 'Cr?eci' e ﬁ n e)th)ﬂ aénlge 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-methyl-amide was

aci d net hyl
g, @9% 15 [0372] To a

onyl am no- 2- (4- met hoxy-3-neth

prepared as follows.

[0379] To a solution of 2-amino-thiazole-4-carboxylic acid methyl ester (prepared as
described in example 3, step 2) (10.0 g, 63.22 mmol) in 1:1 dichloromethane /
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i m dazol i di n-1-yl ] -3-phenyl - propi onyl am no}-thi azol e-4
-carboxylic acid nethyl ester as an off white foam

W@ 008029362 69%) . HRVS: CObs. Mass, 509. 1486. Cal PAI/ERBS5009926
509. 1490 (MtH). 10 Exanple 14 In a manner simlar as
that described in exanple 13,;the follow ng conpounds
were prepared. 15 [0374]

tetr&ﬁ;idr@hmgn lGod ﬁfL)]%\P.z@’ SR dr LBy aiRBRBHake 1522, 88%4 mmol)

dazolidin

fO"(}SMW 4p6ddpemy¥arawphpyndmea(znﬂ @- 12.38mmo))l i heasoldtion was stirred

ovefffgftt folElepherbiilie, e tedstipn BRspdiflanst baeeh othyt acetate

and2t0% opfvaayleans sittie avils Tisedrgdric [dyae evagfwashed with water, brine

andég%e&l%\&ar@ol @U'Ifg}gg Sglgéqts%g@rgﬁg%%%}&% ¢rude was passed
thro%gﬁ(asﬁ)rué df%lk%ogrél %Ydte&vﬂﬁt i‘@@hﬂ%&% Ihexanes to give 2-tert-

-di oxo-i m daz di n-1- - phenyl
but@fy@prwlamnwplaaw%ﬂmaéquwammetbylaaﬁt@ amamgil (15.5 g, 95%).
ester WD 2006/ 029862 PCT/ EP2005/ 009926 - 140 O 0 OH
NONNO S Na>0, [0377] Prepared as described in
exanpl e 13 except that 2-ethylanisole was used in
[0330]2eterbButdxyeathphylansod-¢hiamolketepathoxylic acid methyl ester (15.5 g,

60.01 mmol) was dissolved in 4:1 tetrahydrofuran: water (300 mL) followed by the
addition of lithium hydroxide monohydrate (5.29 g, 126.07 mmol). The solution was
stirred overnight at room température. Tetrahydrofuran was removed under vacuum
and the salt was neutralized with 2.0 N aqueous hydrochloric cid. The resulting
precipitate was filtered and dried to give 2-ferf-butoxycarbonylamino-thiazole-4-
carboxylic acid (10.4 g, 71%).

[0381] 2-terf-Butoxycarbonylamino-thiazole-4-carboxylic acid (10.44 g, 42.74 mmol),
N, O-dimethylhydroxylamine hydrochloride (5.0 g, 51.26 mmol), 1-[3-
(dimethylamino)pfopyl]—B—ethyIcarbodiimide hydrochloride (9.83 g, 51.28 mmol), 1-
hydroxybenzotriazole hydrate (6.93 g, 51.28 mmol), triethylamine (7.15 ml, 51.28
mmol) and 4-(dimethylamino)pyridine (1.04 g, 8.52 mmol) were combined in
dichloromethane (200 mL) and stirred overnight at room temperature. The resulting
solution was poured into ethyl acetate and washed with 0.2 M aqueous hydrochloric
acid, water, brine and dried over magnesium sulfate. Solvent was removed and the
crude was by purified over silica gel eluted with 80% v/v ethyl acetate in hexane to
give [4-(methoxy-methyl-carbamoyl)-thiazol-2-yl]-carbamic acid tert-butyl ester as a
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 to
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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HRMVS: Qbs. Mass, 523.11645. Cal cd. Mass, 523. 1646
(MH). 5 Exanple 15
wQ@2qo6/829822 [ (R) - 4- (4- Met hoxy- phenyl ) - 2, 5- di oxo-PCi/EP20$/009926
di n- 1-yl ] - 3-phenyl -
propi onyl am no} -t hi azol e- 4- ¢grboxylic acid
nmet hoxy-nmethyl-amde 0 \NOH O-ONO SNOio
aq uEQt'(ﬂ §%>dlgh?l@@b%bsﬁbie d %%ralcﬁl%@ub Mayravad exttated ¥At ethPPdcetate
- 2- am no- 3- phenyl
andghe praamyic gxirasls- ww&mnbmadcwagmq,wltb kyinegand dried over sodium
t W ] f
sulf%f% I'@i@‘ &g%nmndga%%ﬂgvgﬁ% I&jﬁ/@ ngémﬁﬁ% Oltgfﬁ carboxylic acid
methoxykmeihwlea:mdmd‘nalfomt 685 m@r&D%

HRYEL Qbbdrss. fe L8 B Nhdss. 528 1BE(RAGY! 01 vel ne

tert-but oxycar bonyl am no- phenyl acetic acid in step 1.
2-((S)-2- Am no- 3- phenyl 15
propi onyl am no) -t hi azol e- 4-car boxylic acid
nmet hoxy- met hyl - am de was prepared, as described in
exanple 3, step 3, exceptéoxtaﬁ'g&e&
2-am no-t hi azol e-4-carboxylic acid
(SIN-PRAK etiBithidzoMD-¢- 20655 di6 K04 p RéAylcingidazolidin-1-yl)-3-phenyl-
-am no-t'hi azol e- 4-car oxyI ic acid nethyl ester.
2- Ani no-t hi azol e- 4- car bé¥@pienaajde
nmet hoxy- met hyl -am de was prepared as foll ows. 20
[0379] To a sol ution of 2-am no-thiazol e-4-carboxylic
acid nethyl ester epar ed as I_qescrl bed in exanple
3, step 2) (10.0 g, 2 )_gn 1;1 dichloronethane
/ WD 2006/ 029862 PCTVE
t et rahydrof uran (200 ‘
di carbonate (15.2 g, 69.64 ny
4- (di met hyl am no) - pyri di 1.5 g, 12.30 mmol ). The
solution was stirred owerdight at room tenperature.
The reaction was partitioned between ethyl acetate
and 10% w/ v aqueous citric acid. The organic |ayer was
[0388]Hregamd & das@ihedoini ex@nipladexdepethat vie(2-awmitiasthiazol-4-yl)-

sulfate Sol vents were renoyed and th
ethananeswas used in p}ace of 2-amino-thiazale-4-car %oxyhc acid m methyl ester used

in step 3 and tert-butoxycarbonylamino-phenylacetic acid was used in place of fert-

)o followed by

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. et al.,
Recl. Trav. Chim. Pays-Bas 1960, 79, 1137) (10.75 g, 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 aqueous 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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through a plug of silica gel eluted with 2: 3 et hyl
acetate / hexanes to give 2-tert-

whioenyser bonyl am no-t hi azol e- 4- car boxyl i ¢ aci PCTEP199$/009926
ester as an oil (15.5 g, 95%.
[ 0380] 2-tert - But oxycar bonyl Jzi%i_no-t hi azol e- 4- car boxylic
acid nethyl ester (15.5 g, 60. 01 mmol ) was

&S ' ' I r : r (300 ni)

HRIAS: fcgém%gﬁ%%/sﬂﬁﬁgh 28 s I\g%é%’?{ht%ﬁ%%ﬁydr oxi de
nonohydrate (5.29 g, 126.07 nmmol ). The sol uti on was
stirred overnight at roomtenperature. Tetrahydrofuran
was renmoved under vacuum and the salt was neutralized
with 2.0 N aqueous hydro ' i d. The resulting
precipitate was filter edf:?ﬁﬁ{%’rgigd to give
2-tert-butoxycarbonyl am n o-thiazol e-4- 15 carboxylic
2.§(8)-2-{2)5Digxo7-pHenyl-imidazolidin-1-yl)-3-phenyl-propionylamino]-
[0381] 2-tert-Butgxycarbonyl am no-thi azol e- 4-car boxylic
acid (10.44 g, 4@1'%5’%‘%,‘""‘”&?‘5 a?ﬂ‘i@? %ydr oxyl ani ne
hydrochl oride (5.0 g, 51.26 mmol ), 1-[3-
(di net hyl am no) propyl ]e 3- et hyl car bodi i m de
hydrochl ori de (9.8 51. 28 ., 1 20
hydr oxybenzotri azol e fratg {32;98 g,~51.28 mmmol ),
triethylamne (7.15 , 151. B8 D @o
4- (di met hyl ami no) pyri 8 neN(1.04 §, 8. mml) wer e
conbi ned in dichl oronet 20®@ L) and stirred
overni ght at room tenper . The resulting solution
was poured into ethyl ace e and washed with 0.2 M
aqueous hydrochloric acid, water, brine and dried
over magnesium sul fate. Solvent was renoved and the 25

[03a5]ddeoluren bf2mminpitbiazoleef-corhayhc goid ethyt esterd238 Bavdl -
e Rt 36 BB T AN o T oo appeovs

amraohidnt hydrokideywa® btatedt® r@flux éarB (aurs0 The &&ifion mixture was

038 | ut | f o
conbariates o APLTRSEIRYIC R ARALST Temaes) DY a5egtronis glsfition with
tolugﬁé.d ThéGesiglib w4 g%riﬁ_ﬁi BY chﬂon%@gre?pr@%mimcai dgel eluted with 2%

i chl or onet hane ( ) was added trifl uoroacetic

v/ methpncs imethy| acatate ingive 2aaminacthiazole-Aecarppyyiicped amide as a
I . , | @b/t enperature and stirred for 4
COI%&%&@E@%%?%%)MS renoved under vacuum and the
LR-MSsi Obe. Mass p#43.0t iCaled. Massyekt8.@153 (Mjcet at e and
saturated WO 2006/ 029862 PCT/ EP2005/ 009926 -142
aqueous sodi um bi carbonate. The aqueous | ayer was
extracted with ethyl acetate and the organic extracts
wer e conbi ned, washed with brine and dried over sodi um
[0386) Tizd Soluﬁbﬁ @@yﬁhénm&niqueﬂer bydrechloride (5.09 g, 22.2
2-am no-t hi azol e-4- car boxyl | c. acj_d .
mmﬁBtWﬁﬁr%tt}?JWY%%FPBE?IQEeQ%Qlﬁfélﬂe(e@@ fg20-dgpgnol) in N,N-
dimethylformamide (100 mL) was added diisopropylethylamine (4.2 mL, 24.1 mmol)

and O-benzotriazol-1-yI-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 x 75 mL), brine (200 mL), dried over sodium sulfate
and concentrated in vacuo to give 2-(S)-(2-tert-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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5 HRVE: (bs. Mass, 524.1599. Calcd. Mss, 524.1599
(MtH). Exanple 16

W@ B)oeM98d2 Acet yl -t hi azol - 2-yl)-2-(2, 5-di oxo- 4- ptTIERP1005/609926
i dazol i di n-1-yl)-3-phenyl propionamide 0 OH INII O
N SANNi~-OHO 10 [0383],4repared as described in
exarrpl e 3 except that 1-(2-amno-thiazol-4-yi)-

_Ridappae [ +H).
ambgcg) t § ng ?ﬁ%@@’r‘% 435'%2%%5'%“) ester used
in step 3 and tert-but oxycar bonyl am no- phenyl acetic

acid was used in place of tert-
but oxycar bonyl ami no- (3-f| uor o- 4- met hoxy- phenyl ) - acetic

[03§A(S) .2 BRtER of 295)C3pph ¥R ABb Bylamino:2-phenyl-
acefytarhineg- 3—[)l®aﬁtﬂpb I Tmpianiﬁdcildli ethyl eétﬁrt{#b@rmaolognd 33 gy 89.2
[ 10 =) .
rdEkbui BB 58 5t Rt S8eEh bt mrppyerate (105
g, 2§®ﬁﬁﬁ@léaﬂd tied m’ﬂ(ture ngCthlrre'Hrét\émQmaenP@éiﬁtLﬁé%rl@ﬁ@urs The
113 10. 75 q, and the m xture

reavsttq’rr me@ur@t wa%) BﬁUEeéHﬁtq watﬁre(?»ﬂ iz difgigdawvithridng mo mL),

SRR IS s RDECIKATA T 000 g1 By

ethydmeetais (Bydt@tmilyr the eainbineziDonglanic exithobx wese waghed twith brine

@ I miiEE Fbdoli R Sulieend BRadmiEel i il tive 2@

termultd»gfl&brbdﬁymmm@m-pﬁemw@déty@mm@m@hedwlqyrobldrﬁcf atidoas a

remgltate was washed with 1:1 25 hexanes / ether

colorless sell§l (31619.1d03mes / et hyl acetae (100 m-) and
LR- MS?”O%%' %sbnSQgQ?UQ}eﬁi‘,’?rMQ §a§§9.‘l@%‘g\qfkﬂ¥' de to give

1-(2-am no-thrazo anone as a light brown
solid (9.91 g, 78% . WO 2006/ 029862 PCT/ EP2005/ 009926
-143 HRVS: (bs. Mass, 449.1283. Cal cd. Mass, 449.1278.
Exanpl e 17

103816 5B B0 @02 46 RISk et IRASH U :phiHy 2 laiino) o
phenyl-proplonlc acid (239 mg, 0.6 mmol) and 2-amino-thiazole-4-carboxylic acid
amide (71.5 mg, 0.5 mmol) in N,N-dimethylformamide (5 mL) was added
diisopropylethylamine (174 L, 9:99 mmol) and O-benzotriazol-1-yl-N,N, N’,N’-
tetramethyluronium hexaflurorophosphate (455 mg, 1.2 mmol) and the mixture
stirred at ambient temperature overnight. The reaction was quenched with saturated
aqueous ammonium chloride solution (10 mL), the mixture poured into water (50 mL)
and extracted with ethyl acetate (3 x 20 mL). 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-carbamoyl-thiazol-2-ylcarbamoyl)-2-
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-((S)-4-Carbamoyl-thiazol-2-ylcarbamoyl)-2-phenyl-ethylcarbamoyl]-phenyl-
methyl}-carbamic acid tert-butyl ester (31 mg, 0.059 mmol) was dissolved in
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5 thiazol e-4-carboxylic acid amde 0 HZN OH X INII
ONS NN HOJ[0385]A solution of

wWQ2@aiozeset hi azol e- 4- car boxylic acid ethyl estePCT/RBEB05/009926
ng, 1.5 mmol) (prepared as described in exanple 3,
step 1) in concentrated aqUﬁ%ﬂs amoni um hydr oxi de
was heated to reflux for 8 [ The reaction m xture

oW ST B FULRFS PR SEHFR S g e
After sarrd:jgeatv@isc ;fg/r T hoars i@bhrébb’fﬁmhﬂﬂuﬁ@ mascooenbeatriatsdan%icuo and
the e DoV HRlzEd \@ﬁ%ﬁ%@%ﬁqt@%@%ﬁ@ Hicaibogate’2d'mb) and the
aqué@b@ MiggFe W%Js' &ktfabfed With B9y e'Ea':t’e 'Y@ X gMﬁfh% combined

.0. Calcd. Mass, 143 01

org@r@jp @gtrgﬁtsdﬂer@sya@myltmvmwh@ (bmhw brm {0 mL} drled over sodium
sul R B iied ifbrla £gife AT2HS)-@Ripo 2 phgmy-agetyipminc)-o-
phegyl_ MOMormIarmhimjL:tﬁlazmm-iag(oi@ﬁb ggnlaMeBWR¢a15 yellow solid which
i i sppr et m : , .1 mo an
Wasd?féﬁ 888%/ B%i‘?w?ﬁ g l\#g%f) t et r anet hyl ur oni um
R-iscabbdr pr=eehasphet @e(l@d Jl\ﬁaQQ 24 A2 (R)) and the
mxture stirred at anmbi ent tenperature overni ght. The

reaction m xture was poured into ethyl acetate (750
m.), washed with 1:1 1 M aqueous hydrochloric acid /
brine (2 x 75 nL), 1:1 saturated aqueous sodi um

[03%1)%@@8@&:%n§ﬁ'd'fﬁﬁd%@ehe g 'm (o3 n?r%oﬂ'%ﬁe a i '\Mﬁ‘rrﬁ)&g% of

ed over 'sodirum sul fat'e and co ntrated 1 n
dichjeromethangiand toluene (0.5 mL total volume) was added dropwise with stirring

a s 21235 P G RIS R AR RS B e Ghiongaino:
thlapalbeal-xaamdxw@abnddamhlleqmsﬂm| |, 0.C50Intnanale dn@dﬁmpropylethylamme
(o Y, PR T3 el 3 AR 2B W90 1 550 tota

vol&ﬁ@)"‘%ﬁ(ﬁeﬂ Q&#ing 163B0Tﬁ|nété30|m5th§ﬁol% 1 mL) was added and the reaction

(2-tert-butoxycar bonyl am no-2-p yl -
m'%@ﬁ?ﬂéﬂmtﬁ%ﬁ?dsﬁl EERS Tb%@&dh@%ﬁcwﬁmw revergs ppasehigh

perﬁglﬁgfwszé \Tll\gﬁld]c Yé%a?oqrﬁ@ﬁﬁlnﬁﬁi@?%gr s{rﬁgﬁgg%%etg%% é‘?fdbegt eluted
with a water / acetonitrile mixture contammg 0.1% v/v trifluoroacetic acid in both
components of the solvent system. After lyophilization 2-[(S)-2-(2,5-dioxo-4-phenyl-
imidazolidin-1-yl)-3-phenyl-propionylamino]-thiazole-4-carboxylic acid amide was
obtained as an amorphous colorless solid (4.0 mg, 18%).

HR-MS: Obs. Mass, 450.1234. Calcd. Mass, 450.1231 (M+H).

Example 18

2-[(S)-2-(2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-3-phenyl-propionylamino}-
thiazole-4-carboxylic acid dimethylamide



10

15

20

25

g, 25.3 mol) and the m xture was stirred at anbi ent

tenperature for 5 hours. The reaction m xture was
w@owseekssnt o wat er (300 nlL), diluted with bri neC/EBD05/009926

m), acidified with 1 M aqueous hydrochloric acid (30

m., 30 nmol) and extracted wth ethyl acetate (3 X

100 nmL). the conbi ned organiT extracts were washed

with brlne|0(2x100 m.), dried with sodiumsulfate

and concentr at ed | uo to give 2-(9)-(2-
tert-butoxycar bony,l no- 2- phgnylH acet yl am no) - 3- pheny
| -propionic acid as a/ tlol o®1 e ol i 8.16 g, 100%.
LR-MS: (bs. Mass, o Lc S 99. 1920 (M+H).

15 [0388] To a soI ut| on of
e’\. am nd? 2- phenyl -acetyl am no
) - 3- phenyl - propi onic 0@ 239 ng, 0.6 mmvl) and
2-am no-thi azol e-4-carboXytic acid amde (71.5 ng,
0.5 muol) in N, N-dinethyl formam de (5 nL) was added

| et,h | d ...
3§ 15ERBARRAS P AR SA e Scapt TR eharflithiazsie--
carlioyat burdodlﬁrdlﬁﬁﬁhﬁd@n/aéiﬁeﬂgn placd @ﬂ@b}nlﬁ@dhnbh@leA carboxyhc

m xture 20 stirred at anbjent tenperature overnig
acidragidedicien - v?aé\naueﬁbﬁéalev&-pﬁr@awm arierimedfu méerm,de was

(FHTEE S oride solution (10 nL), the m xture poured
prel nto vvat e(?‘n%BO m.) and extracted with ethyl acetate

(3 x 20 nmL). The conbi ned organic extracts were

washed with water (3 x 10 nlL), brine (20 nL), dried
[03%6% dégg\él\géﬂsgﬁllr\ Bfﬁﬁgﬁ%toﬁ%%ﬂ%{}y ﬁ'ﬁ)yfhga\llié)?é:gfl arf)rgfyhc acid
(prepared a$ eeésuribbdd et daxémpkeet‘fat(e% mgg|0/§5 mmol) in toluene (7 mL) was

addSH oML oTas Lo e 30 BRER) Aiotad Biives Askiecitoqefly under

argdrefdrdoghbbr§81rﬁé nfgtuie YeRIAYN o@abeﬁtrét%a ifYacddhe residue
M5 Cbs. Mass, 524_25. Calcd. Mass, 524.1967 (MH).
susggncﬂejg@gjlch!orome’thane 7 mL) a 2 M solution of dimethylamine in

tetr%%r& ?%) mﬁt’aﬂw@ﬁ ed yqn}%l ’%‘%r R rbg?at%%%hfe

temperdtuteutryderespeon ovainigt, TOeOéQchmDm)xtuaeswas ssob@/midated in vacuo,

e 12085 29005 L R S0RL 00848 <o LT e

flltreﬁﬁlwas esttRttrate Irevadild 4rd the @%lcﬁlecbdrﬁred%y?mmdtb@raphy over
action mxture was concentrated in vacuo and

smcaeg@l gluded ithy Bl vk inethareldn etind eeatalg iR give @o@mﬂwy!carbamoyl-
thla?bl@g@t egﬁ%ngcﬁgcgtmﬁ%rﬁ@uﬁ/lte@?er a%gé*)e(etfglegﬁéb it 198hg, 75%).

extr acetate ine
5 organic extracts were washed with water (10 niL),

brine (10 nmL), dried over sodium
[0393] To a stirred solution of (4-dimethylcarbamoyl-thiazol-2-yl)-carbamic acid fert-

butyl ester (150 mg, 0.53 mmol) in dichloromethane (1 mL) at 0 °C was added
trifluoroacetic acid (2.5 mL, 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
colorless oil which was used without further purification (85 mg, 90%).

HR-MS: Obs. Mass, 478.1548. Caicd. Mass, 478.1544 (M+H).
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sul fate and concentrated in vacuo to give
2-12-(S)-(2-am no- 2- phenyl - acet yl am no) - 3-

W@ b@apkospr opi onyl am no] -t hi azol e- 4- car boxyl i ¢ BCI/@P2005/009926
am de as a pale yellow solid which was used w thout
purification (21.5 ng, 86% . LR-MS: Cbs. Mass, 424.20.

Cal cd. Mass, 424.1443 (M-H) 14‘7’10 [0390] To a soI ution

of di g 3. 7. pL, inal:'1v/v mxture
COIHPOU&%DﬁsbﬁgfﬁJSTHQﬁQOMOM&kgﬁ%C > 85§ t ot al  vol une)
was added dropwi se with stirring a sol ution of

[0394] The( &)all(lﬁﬁtﬂbmme?ccﬁﬁﬁdmﬂdsaé‘@wﬂP@mh‘mﬁo'r@valdﬁﬁélr%mﬁé@m a bead-
onyl ami no] - thiazol e-4- carbol\ﬁllc acid amde (21.5

basgdg s teragd IMAR apsapyitht ?K%Sﬁedqgomn&nts dnitrief, the
assﬁ’gw é?‘f&nﬂed%n“c{ % é&léhléroﬁlt;g %frﬁglh | Fm ng-f’élaﬁé gH 7.0, 1 0

(1 nmL tot a vol ume
mMrﬁ/lgGizeéQ midt NaGb 0. { e MaYy Owesndatidti Ddridintthe presertdecsf 50 uM

ATES S TBA TR ol LRe MR R0 G ER K TSI TGy abeted ERK
(Flmwmlagmlaplkm Im@g/-ar&%gﬁrﬁ??%mg??ﬁrageggmpﬁm -RAF,
ge's

t
MR, ERE 't ERK Shlids fRstiairvere g s§TueRRIvdRteste reaction
buffef. N&ﬁvaﬂ@d‘teﬁéf ﬁH@é;ﬁ{BryléféseMEW QR AtedMERDhosphorylates ERK,

di oxo- 4- phe

and sﬁt@@zuenéﬂ actwa;eq ERK pbnwhrmat@ﬁ e pepiide sybstratez dihe BITC-

R i S R

nanépartick¥dervalticdd vitisBivalts® niallctidnis)through mmhﬁhd@)hohgand

mte{ﬁé‘t%ﬁéﬁ&%ﬂsgﬁ]%ﬁgﬁﬁgtq%uggg%lrgslc{ggg gal | glggla%rygatzzd pr&?uct is an

|ncr€b§@ﬁmfﬂbléﬁké‘l%ﬁ/\§?gﬁgp§é&§%?i3&2a Mi&%&ﬂﬁh@%é&lar rrﬂe‘ﬂ:‘ﬁny of the
r) N SNN HOJ[0391] Prepared

bouadg@pd%@d Tem @Qlahpe@alldzlugga@pf theneg@mpounds were added into the
MER- c%g]:gd’e% s % oge gﬁnﬁﬁg‘%{ﬂﬁ azo dngi %é'% eag'ﬂﬂsef%a:‘ﬁ%g. The
reaetmrdwas mcmbal:edﬂfat 37 ABifon20 lnmmltdse‘enMEK bobiydtion, 20indinutes for
}di nFt ht}/l al§i de. vv?s . .
ERK activation, 30 minutes for ERK peptide substrate phosphorylation, then was
incubated overnight at room temperature for binding of IMAP beads. The IMAP
assay was performed in a 384-well plate format. The changes in fluorescence
polarization were measured by LJL instrument at 485 nm for excitation and 530 nm
for emission. Polarization value (MP) was calculated as the following:

(MP) = 1000*(intensity vertical — iNtensity norizontat)/ (INtENSItY verticar + iNtENSItY horizontal)-

[0395] The ICs, 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 1Csy values of less than 20 uM.
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s prepared as follows: [0392] To a suspensi on of
2-tert-butoxycarbonyl am no-thi azol e- 4-carboxylic acid
w@ proefppzasezl as descri bed in exanple 15) (183 ngPCDEFH®05/009926
mmol) in toluene (7 nmL) was added thionyl chloride
(2.2 m, 30 mmol) .and t he ri4gt-ure heated to refl ux
under io argon for 2.5 hours. The m xture was then
concentrated in vacuo, theCiagimsgiue suspended in
di chl oronet hane (7 nL.), a 2 Msolution of
di methyl amine in tetrahydrofuran (0.5 nL, 1 mol)
added and the m xture stirred at anbient tenperature
under argon overnight. The reaction m xture was
1. COACEMpAirRfof thefafb@a t he residue suspended in ethyl
acetate and the solid renoved by flltratlon The 15
filtrate was concentRéted in v o andthe resi due

purified by chrorrato 0 er geI el ut ed
with 1% v/v msthanqizz teto gi ve
(4-di net hyl car banoyl - tﬁl azol - 2- - car bam c acid

tert-butyl ester as a col orlIRsSs SO|Id (152 ng, 759 .

[0393] To a stirred solution of (4-d

i met hyl car banoyl -t hi azol - 2-yl)-carbanic acid tert 20

butyl ester (150 ng, 0.53 mmol) in dichloronmethane (1

% at. 0 C was added trifluoroacetic acid (2.5 nL, 32
P3nd the mixture stirred at 0 C until all of the

starting material had been consuned. The reaction

nRX§ICORMs concentrated in vacuo, the residue

di ssolved in ethyl acetate, washed with saturated

a geoHy sodi um bi carbonate (2 x), brine, dried over

%’Ggﬁﬁt’e and concentrated in vacuo 25 to give
cr ude 2-am no-thi azol e-4-carboxylic acid dinmethyl am de

aRBjsvéSieeted fréml Be!l g §§g%dnsv§wngfbwwo§ﬂmedvurtmswbsmuted alkyl,
further purification

alkemylsow!ala/nybaqualms@d wgsﬁtytad ormunsuUbBIBuiRsh Beterogwste, aryl or
heterGAAEP2005/ 009926 - 147 Conpound | C50 determi nation in
cdascade assay [0394] The eval uation of the

conpounds as MEK inhibitor was performed in a bead-

bR dsl sElRchad frpm GrengbupMisnsistingy ofwbubstivEted cerswesidstituted aryl or
het n;é)/?nents. In brief, the assay was perforned in a
CEe@dti on sol ution cont ai ni ng 10 MM HEPES, pH 7.0, 10 5

nmM MgCl 2, 50 MM NaCl, 0.1 nmM NavO4, and 1 nM DTT in

t IR® |y epfuvted aheS@roud coifistity 45 loWet- &Ry, 1ddeRlkddy or amine
I\%[ERK and 0.5 pMFEIT

indepENen: SURFHURh X 4. SHRSBIg T FrelerEn &S, B oeeyp spgsisting of

hydrdg@nAlctveraily laﬁd%\ﬁer alBXy; ERK and the ERK peptide
substrates were added sequentially into the reaction

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

mixtures therof,

or the pharmaceutically acceptable salts, ésters or prodrugs thereof.

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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buffer. Activated c-Raf phosphoryl ates MEK, activated
MEK phosphoryl ates ERK, 1o and subsequently activated
WERKepssphryl ates its peptide substrate. The FTEP2005/009926
| abel ed peptide substrates, when phosphoryl ated by the
ki nase, bind to nanoparti9%§§_derivatized Wi th
trivalent netal cations through a netal -phosphol i gand
interaction. The result of this bound fluoresceinated
phosphoryl ated product is an increase in polarization
5. si Jgined carapsent bfany dee oéakimen tohe wihelreinR ais phehiyl. i ty
~of the 15 bound product. Ten-point serial dilutions of
t he conpounds were added into the MEK cascade assays
6. befipreecompbind \HftcihnﬁRKv\m@elﬁH@ ﬁ%e@UF@%wﬁBF@Rp% eFéwerTQI?’(oxy, and
;.feaction was incubated at 37 for 20 mnutes for
R’ igselegied am the gronn s sheay! aFERR paepylvat i on, 30 ni nut es
for ERK peptide substrate phosphoryl ation, then was
i ncubat ed overni ght at roomtenperature for binding of
. | MAhebeatpoultef MR RvhessiayRivs CORT wharsl R° s fower alkoxy; and
|1 plate format. The changes in fluorescence
andégﬂﬁmﬁ¥§9fon were neasured by LJL instrunent at 485 nm
for excitation and 530 nm for .em ssion. Polarization
valLue (MP) was cal cul ated as the follown
8. 10ddre(¢qinRednd of Ry pne &f claimgtidies] Wen@ml%'dﬁm&pxy
(intensity vertical + intensity horizontal) 25
[ 0395] The [C50 val ues were generated using Exce
0. XLﬂ'heSCQmpammﬁ oPelatne AtwhereinvR! ys CORS wherseR? is lower alkoxy;
Lt 0 tlons i,n t [esence of a conpound
§§|“g %'Eeecitl or é%?%ﬁvﬁeﬂg“‘%tﬁ@% aI ues to those
mnthout a conpound (as 100% activity). [0396] The
coRfdsrdbstiutdkanpbesustidtee titbioeed. | C50 val ues of
| ess than 20 pM 30 WO 2006/ 029862 PCT/ EP2005/ 009926
-148- Clains 1. A conpound of the fornula RL N O\N R2
/| NRA S NHO R35 wherein Rl is COR5 ;

10.  The compound of claim 9 wherein R® is methoxy.

11. A compound selected from the group consisting of
2-[(S)-2-((S)-2,5-dioxo-4-phenyl-imidazolidin-1-yl)-4-methyl-pentanoylamino]-
thiazole-4-carboxylic acid methyl ester;

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

2-[(S)-2-((S)-2,5-dioxo-4-phenyl-imidazolidin-1-yl)-hexanoylamino]-thiazole-4-
carboxylic acid methytl ester,;

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

2-[(R)-2-((S)-2,5-dioxo-4-phenyl-imidazolidin-1-yl)-3-(4-hydroxy-phenyl)-
propionylamino)-thiazole-4-carboxylic acid methyl ester;
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R2 is hydrogen ; R3 is selected fromthe group

consi sting of substituted or unsubstituted al kyl,
wa@bdoengdsenr al kynyl, cycl oal kyl and subst it ut eBCDEP2005/009926

unsubstituted heterocycle, aryl or 10 heteroaryl; R4

is selected fromthe group ponsi sting of substituted

or unsubstituted aryl or heteroaryl; R5 is selected

2- [(S)%(@)Qﬁ—mnqihm@l—ﬂﬁ|deM\lﬁ1’|na| Vlg—ﬁ,—mbﬂwmﬁin‘ypbutyﬂﬂammo]

ndepe nt | substltut ed by a substituent
thm%‘ﬂ%‘é‘c‘f@b"ﬁ'&ﬁ?'a LgsteBnsi sting of 15 hydrogen,
| oner al kyl and | ovver al koxy; optionally in the form

751 t i [o. i
2- [(%I as{gg 7 5IAGRIB &er{yﬁ‘ﬁhfda%‘lﬁﬂﬁ 10?F'fisth|dd?@n 2-yl-propionylamino]

reoners or mxtures thero
thiazmlendnerrbaxylisaacig Iﬁﬁbyb@ﬁbl‘e salts, esters or prodrugs
thereof. 20 2. The conpound of cl ai m 1 wherein Rl is

T

carbokglicradidmetbyivdsieei n R3 is propyl . WD 2006/ 029862
PCT/ EP2005/ 009926 - 149 5. The conpound of any one

to, 4 wherein R4.i.s phenyl, 6. The oynd

21092 iS5 Aoikach i Thidagoidit RUFebntaryiarg el ol 4-
carb@b(ym(ymdaﬁl@lthyﬁeﬁgrl s selected fromthe group of phenyl
and 2-propyl. 7. The corrpound of claim1l wherein RL is

2162 S8 v aRE T TER ol Y PRV Pt

thlaﬂeMScéTBbJ@)ﬂ?&yac@ mépch?l &qgpound of claiml wherein RL
CCR where Rb 1s Fower al koxy; R3 is substituted

or_substituted heteroaryl; and R4 is substituted

2(Sir (SarZ sutea-trhenyhividpaelidm-1-yr§-plwnyrpeorionyaminp]-thiazole-

4ca?5 i@l onm |@isf RS is methoxy. 11. A conpound
cte he gfoup consi sting of

S'be%(S) 2-((S)-2,5-di oxo-4-phenyl -i m dazolidin-1-yl)-4-
2-[(SysdKH)- Zaéfw@rmﬂﬂﬂ‘ranyd}]m@azolmnarZIeyIMAmeﬁM}@nmarmymmO]

thlaﬁé—w&ar%}(ﬁ{é acid methyl ester;

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

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

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

2-[(S)-2-(4-furan-2-yl-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-propionylamino]-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;

2-{(S)-2-[4-(4-hydroxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-propionylamino}-
thiazole-4-carboxylic acid methyl ester;
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2-[(S)-3-cycl ohexyl -2-((S)-2, 5-di oxo- 4-phenyl -i m dazol
i din-1-yl)-propionylam no]- thiazol e-4-carboxylic acid
woredoptIsest er ; PCT/EP2005/009926
2-[(S)-2-((S)-2, 5-di oxo-4-phenyl -i m dazolidin-1
-yl') - hexanoyl am no] - t hi azol %14_ 25 carboxylic acid
nmet hyl ester;

2SRRI ot e PN L Bhe by iamincy-

thiaesies¥-carboxylic acid methyl este;
2-[(R)-2-((S) -2, 5-di oxo- 4- phenyl -i m dazol i di n-1-yl) - 3-

24§ 2 S GeXalnM il prome i henyllsingideeolging -Yikarheny

; 6 -150
PO S S AT ox- 4-pheny 2 m dazo i i n-1-1) -4

net hyl sul f anyl - but yryl am no] - thiazol e-4-carboxylic
2-{(QkRd4étaarogahesyl)-2,5-dioxo- lmldazohdm 1-yl]-3-phenyl-propionylamino}-

thla%%léfﬁ%ar%o%&l@a&d%gfhgrg stg- phenyl -im dazol i din-1-yl)-3-

am no] - thiazol e-4-carboxylic
acid nethyl ester; 5

2—{(3}—[2([&(3%@&8)(%@@%])@(6-%)@%7:1;1achlmilmézxd]-ﬁfﬁhe-n;(l—yI ) - 4-
profB bRy H LR s 2Rl Frdingiashgpyl T o aci d

2-[(R) - 2- ((Sj 2, 5- di oxo- 4- phenyl -i m dazol i di n-1-yl) - pe
2-[(8)-2+(25-diokod] (3-imetnd phefyl) dmidarolidine1-gb) i I phenyiydropionylamino]-

th'a@lﬁléﬁ%r%@%ﬁé%%i%‘?#‘Mﬁ?gﬁfd| n- 1-yl ) - 4- net hyl - pent anoy|

am no] - io thiazol e-4-carboxylic acid nethyl ester;

2-[(8)- ﬁ((@?& &ok&ﬁ)(ﬁn@t@l@?ﬁnﬁbﬂhﬁﬁﬂoﬂdﬁﬂ@%ﬂ hﬁ&tﬁyllpéﬂténc?ylammo

propi onyl am no I azol e- 4-carboxylic acid
thla@@rféparggg%lfo acid methy ester;

2-[(9)-2-((R)- 2, 5-di oxo- 4- phenyl -i ni dazol i di n-1-yl ) - 4-
2—{(9@? L[X'(ﬁ@éﬁr@ﬁﬂ%l?éﬂﬂgi 5-diBkSFAlRzdtgal RepULinetRA d

" est
pentaroyBymipo}- tr&)zcne@ carbpyylic ptié methykestasol i di n-1-y1) - 3-

napht hal en- 2-yl - pr opi onyl am no] - thi azol e-4-car boxyl iC

2-{( @5 a TRl ol Zsldigls- ia'aE@?d? 1@ X'mé&% Enoylamino}-

thiazdleatzobrbodyliaadid xyéthgl asied met hyl ester; 2-[(S)-2-(2,
5- di oxo- 4 (2- met hyl - phenyl ) - i mi dazol i di n- 1- yl)-4-net hy

2GR P PP S U e G S i BOUE s 1

peniai@tdmlﬁlbptmazﬁlé A3capberylic i@ phetAyl esteno] - t hi azol e-

2-[(S)-2-(4-furan-2-yl-2,5-dioxo-imidazolidin-1-yl)-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-{(S)-2-[4-(4-fluoro-phenyl)-2,5-dioxo-imidazolidin-1-yl]-4-methyl-pentanoylamino}-
thiazole-4-carboxylic acid methyl ester;
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4-carboxylic acid nmethyl ester;
2-1(S)-2-(4-napht hal en-2-yl -2,

wWG2@i602861 M dazol i di n-1-yl) - 3-phenyl - pr opi onyl BEi/RP3005/009926
t hi azol e-4-carboxylic acid nmethyl ester; 25
2-{(8)-2-[4-(4-hydroxy-phen¥ -2, 5-di oxo-i m dazol i di n-
1-yl]-3-phenyl - propi onyl anm -~ thiazol e-4-carboxylic

2-1(8f 21Tt SRh S5V A HioX B b -7 4om a0

penfartiyiaainoitisiazsieideabbxylid adidmmethyl egteopi onyl am no} -
t hi azol e-4-carboxylic acid nethyl este; 2-{(S)-2-[2,

213G Hieby) g CiHCry e R b a9 B Gy Enabein-

thlaE”SfébAYJca )ﬁrc aéid methyl ester
{(S - 2- -chl or o- pheny) 2, 5-di oxo-i mdazolidin-1

p enyI propi onyl am no}- thiazol e-4-car boxyl iC
2- {(§§12c{4n€g gdrossplenyl)-2,5-dioxo-imidazolidin-1-yl}-4-methyl-

penfaﬁéﬁarg%o&‘%ﬁlggolgei Bge%xg[gax.h) &y digyo- | m dazol i din-

r opi on m no azol'’e- 4- carboxylic
acid methyl ester;

-{(sy{ze[g)(szhxcnpsy-phemd)-z 5( gioxetitnjdazstiding 1yl 4imatbgh i di n- 1

peniaidyignBiy Hiaz B Ao ARk meMyLester:

2-[(S)-2-(2, 5-di oxo-4-(4-net hyl - phenyl )-imdazolidin-1
2- {(syiz}[245 G‘Eixby4 (Cpﬁﬁtu@ln@mbmylmbﬂylommaiazlobdm tgilelempetiyd-

aci
peniar{qyééjmm%zth'@m'ﬁs%ﬁﬁwh%ﬁ@'ﬁmeﬂ“z/' 588 oxo- i mi dazol i di

n-1-yl]-4-nmethyl -
2- {(Bwt[aqqyﬂn@mda@}pﬂéwyﬁzpbaﬂéx&ﬁhH@éwhduﬁ agl-4-etHy
pendzar{qmmm}itbl@zolém-éaquzmbch?pl)d methylipsies- i mi dazol i di n-1

-yl ]-4-net hyl - pent anoyl am no}- thiazol e-4-carboxylic

2- {(9?'{2‘3‘%} é‘l'réroeﬁﬁ&{ 2.5 c_Ii8ﬁc(;i‘-ri]r{/]li%a_zg’licéi_n(—}ﬂI -X%l_—gnrerz]thyl-pentanoylamino}—
thiazdigzdicadioxylic atid-methl agler;

pent anoyl am no} -t hi azol e-4-carboxylic acid met hyl
2- {(%?P([%)(Zzﬂ%oiofpd}egxl) f 5+ dl?(%lmld8§%|ldln =1 d%& mgthl){l Rentanoylammo}-
thlaigzté}ﬂfaéarmndyw:apmlnheﬂ'(yybaherno] t hi azol e- 20

4- carboxyllc aC|d nethyl ester;

—{(é)-%l- - 4§|qnf$ert8 Iya -fia &P t—ﬂ%’llgﬁgglz%% —ﬁ]-ﬁdpethyl pentanoylamino}-

thlakbleal-%'aﬁocﬂwﬁé‘bﬁ@%bﬂ'@l asfegt: methyl ester; 2-[(5)-2-(2,
di oxo- 4- t hi ophen- 3-'yl -i m dazol i di n- 1- yI) 4- et hyl - pe
hi I
2- {(gg{?zg[r%y(fmethgxy ghen?/lz)E)Z g dloxcgjl En*%%\zlol cﬁnqﬁi/l?4 Wyl-

pentanoylamino}-thiazole-4-carboxylic acid methyl ester,;

2-[(S)-2-(2,5-dioxo-4-(3-methyl-phenyl)-imidazolidin-1-yl)-4-methyl-pentanoylamino]-

thiazole-4-carboxylic acid methyl ester;

2-[(S)-2-(2,5-dioxo-4-(4-methyl-phenyl)-imidazolidin-1-yl)-3-phenyl-propionylaminoj-
thiazole-4-carboxylic acid methyl ester;

2-[2-(2,5-dioxo-4-thiophen-3-yl-imidazolidin-1-yl)-3-phenyl-propionylamino]-thiazole-
4-carboxylic acid methyl ester;
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| prop@gy@mmo}-’thlazole-4 carboxylic acnd methy

25
2-{(S)-2-[4-(4-fluoro-phenyl)-2,5-di oxo-i mdazolidin-1
WO 200pA2o8aet hyl - pent anoyl am no} - thi azol e- 4- car POKREP1005/009926
acid methyl ester; WO 2006/ 029862 PCT/ EP2005/ 009926
-152
2-1(S)-2-(4-benzo[ 1, 3] di oxo? 5- yl -2, 5-di oxo-i m dazol id

S)2-[4= (8 ducto iR - lidin-1- -
o AR e i s gty Tl
e

ster,
2-{(S)-2-[4-(3-io0do-phenyl)-2,5-di oxo-imdazolidin-1-y

2{(3%@@@%@@@%?28@ | ABIIMH-6-y 328b%s AN 1-611-3-phenyl

propipn{las)in@-{racle-Hychrbayylighsmsiy NetBylsesiénxo- i mi dazol i di n-
1-yl]-4-nmethyl - pentanoyl am no}-thi azol e-4-carboxylic

2G2Sy oS Rhzeta cioningng -2 Sstigredrelitiog)-Viroheny
proplbnyllad mﬂ?phﬁﬁyléwe;? gftﬁiib@kyﬂw &d1dl Aegthylnésagel e- 4- car boxyl i c
acl ne

2{(SY2 oS gEWO Eéﬁ%&mn 2 b d T R8T s p e -
propiBﬁ?Fa?fﬂﬁM AR AL EHrBER)IR 4bid RidiAydddtsr; aci d met hyl

2- {(SZ - [ 4- (2- met hoxy- phenyl ) - 2, 5-di oxo-i m dazol i di n
2-{(S1-2ylH} (34 -dene IOXY-;@@ﬁﬂM -Sixeoimidazeliein-d-vil-3ahesyly| i c

prop@ﬁ%@ﬁmﬁa@é aorlragx Cearfi}ﬁj )me}hgl eqstoXo i mdazolidin-1

yl]-4-nethyl - pent anoyl am no}- thiazol e-4-carboxylic
2- {(S;aé.’l- d-(2e3-bifluces-pbenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-

propidpy e LA TR A TR S e 4. car boxyl 1 ¢

acid nethyl ester;

-{(822{ S()z z?-diﬂ%m(&phbnwm PHpxohini@aLolidiret gdj-3ptlaagl i di n- 1
g g/ gent ano Iam%?%me%h'l oI e- 4-carboxylic

propiggy nﬁﬁ?hﬁh‘ Z9dg-4rGarpo 3(“3)3 B-&®8€hoxy- phenyl ) - 2,
5-d i oxo-imdazolidin-1-yl]-4-nmethyl- 20

2- {(smn[ua@owgm D ethBkppakAyH-2csHRX6YihiGa2slidth-MBIIEYohenyl-

proplgnyl@s)mg}ma@l@ﬁos@quxl@aﬁé@ mathyRsisn ) - i ni dazol i din-1

-yl') - 4-met hyl - pent anoyl ami no] - thi azol e- 4-carboxylic

2- {(Sg% S(‘)§E$2 B}f fo?égﬁo%l) 42r 5-dioxo- IH‘I ?a%ohhg}]n -1y} ?npgg%ll-l g
proplonylanyhgw}rtkuamﬂery%cquopyl@r@dl@mmbyl ester
t hi azol e-4-carboxylic acid nmethyl ester;

o EA R PSP e ekt

propigaylyiinesthidzoldV0-ZND6xRRHHA @Ry IERS05/ 009926

2-{(S)-2-[4-(5-fluoro-2-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester;

2-{(S)-2-[4~(2-fluoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester;

2-{(S)-2-[4-(4-dimethylamino-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester;
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-153 2-{(S)-2-[4-(3-fluoro-4-nethoxy-phenyl) -2,
5-di oxo-im dazolidin-1-yl]-3-phenyl -
w@e@piozasyl anm no} -t hi azol e- 4- carboxylic acid nep¢myEP2005/009926
ester;
2-{(S5)-2-[4-(2, 3-di hydro- bgggo[ 1, 4] di oxi n-6-yl)-2, 5-d
I OX0-im dazol idin-1-yl]-3-phenyl prop

12 LSS58 ool e

pFOP@wlanamh ZQﬂ@ﬁ -carhpyyie-astie meathyl ester
propl onyl am no} -t hi azol e-4-carboxylic acid nethyl

2SS 2 e o R AP R TR QI ) S oarbamp ey
propuonabmnnd]—ﬂnmqué -B-Grpbeyligl acid methyl ester;
pr opi onyl am no} -t hi azol e-4-carboxylic acid nethyl

2-(Sy2 G- GPATRT Ry - pitemyi-phenyl-mideeolidin dadbfrehenyl-
propidnlaiiyb}-thia ke aydarbex |lC acnd methyl ester;
pr opi onyl am no} -t hi azo -carboxylic acid nethyl

2-(SFHRol3: S)smzﬂ%/ PZS’BOEN)&&?WYH] raaABPximdazgliqind-gidrphenyl-

prop%hé/lalﬁﬁlﬁa -Wimnﬁrbbgylﬁzé&@m’etﬁﬂré&éb" ic acid nethyl
i t1 uor o- phenyl ) - 2,

0X0- |mdazoI|d|n 1-vyl

2- {(Sh%ﬁérﬁnmeﬁmlﬁéﬂ} bewcamw%ﬁ?ao‘icwqx@ -igdgdazofiginhiAyl]-3-phenyl-

prop?ﬁ%%@n mé}s h)laz(qs[e aorpgxyil l(ijm eth\ﬁlheesﬁ?/ﬁ) 2,5-dioxo-imd
azol i din-1-yl]-3-phenyl -
(Ser(ArW(ﬁhﬁﬂtb@xaHﬁ glngBeildxcm-anhiazphdln tayl)-B- (Zetrifiybromethyl-

Phenxﬁqpﬁfg?'f]fym'E@I,-@l.'%ﬁql?-da%bmws@ DRSS i mi dazol i d
in-1 3 en
2- [(quﬁk(éwbﬂm?mkﬁyhpml)@% diaxdanidazolidiok thyt-(Prifluoromethyl-

phenyDisBe P RGRY ] DI ecEasbP AR AU SR - 3- pheny! -
20 propi onyl am no} -t hi azol e-4-carboxylic acid methyl

2-[(SE2L[@L(4-methanesulfinyl-phenyl)-2,5-dioxo- lmldazohdln 1-vl]-3-(2-
K ’22{[( Séyy l)J,OFr)O 2y)rret OoXy 2 5y(.lil o(xo I md

triflugregat Irphgnyf)]prgppnylam|no]-th|azole-4—ca %oxyhc acid methyl ester;
propi onyl am no} -t hi azol e-4- carboxylic acid met hyl

t i . g . -
S A e A ST R A R
thlaza®e41-|carboxyh§/aptdampﬁyhyster;

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

. _t_['_. - iAoy T oo T 3
A P e R i L ety
indolt3-gi)prapiphylaripdiethidzole-4-carboxylic acid methy! ester;

propi onyl am no} -t hi azol e- 4- car boxyl ic acid methyl

ter. 006/ 029 PCT/ EP2005/.0 9926 154
24(S5213- @2 BB boRra aioa o2 el etmichzaliar v A-pheny®
propiohybnﬁné?ﬂm#&ﬁbdh)lm acid methyl ester;

pr opi onyl am no] -t hi azol e-4- carboxylic acid met hyl

ester;
2—{(8)—3-[4—(3,5-d|methoxy—phenyl)-2,5-d|oxo—|m|dazo||d|n-1—yl]—3-pheny|-
propionylamino}-thiazole-4-carboxylic acid methyl ester;

2-[(S)-2-(4-benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl)-3-pyridin-3-yl-
propionylamino]-thiazole-4-carboxylic acid methyl ester;
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2-[(S)-2-(4-benzo[ 1, 3] di oxoi -5-yl -2, 5-di oxo-i m dazol i d
in-1-yl)-3-(4-carbanoyl - phenyl) -

w@e@piozasyl anm no] -t hi azol e- 4- carboxylic acid nep¢myEP2005/009926
ester; 5
2-((S)-2-{2,5-di oxo-4-[4-(3gpyrrolidin-I-yl-ethoxy)-ph
enyl ] -i m dazol i din-1-yl}-3-phenyl -

2-[2-@%?@26%',f]mo%ls!\)i‘-b%z-aio%ﬂﬁﬁ@émm-ﬁ%l)aﬁi(fétr%ﬁwed-pyran-4-yl)-

propny(e@hin]{Hisyola-4-darpdxylist dcist yrgthgbeste);- phenyl ] - 2, 5-di o
x0-im dazolidin-I-yl}-3-phenyl -

2. [(S@%&-SQ&@?@&’Q&%}% ?ﬁ?'@éﬁ Heoelibin- RS- Rhlbthy1-11-
imiddkdieinygipprosliaagbmingllthia2oke-4icaxisoyiic datbiiethiyl ebter] ] - 3- p
henyl - 10 propionylam no}-thiazol e-4-carboxylic acid

2 [(SYPe o iR iro Dokl Altei Bagbrastinxe-ipidazglivia: 1yI (4

meﬂﬁn@%ﬁtf@ﬂlammo—phenyl) proplony|am|no]—th|azo|e—4-carboxyhc acid methyl
phenyl ) -pr opi onyl am no] -t hi azol e- 4-carboxylic acid

estefret hyl ester;
2-[(S)-2-[4- (4 met hyl sul f anyl - phenyl ) - 2, 5- di oxo-i m daz

S P o VP TRRE i L phentt

propioeyfarhinegthéazoldad-carboxylic acid methyl ester;

2-[(S)-2-[4-(4-nethanesul finyl - phenyl) -2, 5-di oxo-i m da

AP REATIED RSy 35 SRy L s methy

pentanaylbivinsicthibzoks-tdariestyic acid methyl ester;
2-[(S)-2-(2, 5- dIOXO 4-t hi ophen- 2-yl - i m dazol i din-1 - yl)

2- {(ﬁié-%ffég& SUZ] B oxa-mhidE 20 1-@{20)( hI f acid
pentandyl o} Ltﬁre{z%leﬁ-%'a &Mc%mzﬁ{eih&/ﬂe@té?w n-6-yl)-2, 5-di

ox0|mda20|d|n 1-yl]

i ndol - Erop onyl am no] -t hi azal e-4-carboxylic aci d
2-{(Siet-iy( 2 ﬂg@r@r -methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-4- me hyl-

penténé{;ﬁlaq'}m J[tﬁléz%aazﬂf‘@ffr ?&i}‘ig ﬁ%&ﬂyl%kﬂéroxm 5- yl) 2,5-d

azo phenyl
propi onyl am no} -t hi azol e-4-car boxylic acid nethyl

2-{3-eyclopenty-($153-{2-(J-Alup®-4- raeﬂnomnﬁwt)@q@mm-mdazoudm -1-

vipr gt dh{igR %u‘%z’%?’é} b R BRINSSL o et hy)

ester; 25 2-[(S)-2-(4-benzo[l
(S)-2--@i-benioe[3;3]tio20156-gi-2 Bediond-daitdzotidin-1-yl)-3-cyclopentyl-

-vl)-3- din-3-vl - ) ]
propighylsraiGT Hifted Sarhowylic. acid EBMATE aci ¢ met hyl
ester; WD 2006/ 029862 PCT/ EP2005/ 009926 -155
(S)-22( -2+ bénilﬁ[mm{llﬂ;x@}&yDZQLdlﬁxa Imiddzolidiox Dyl)r8-Gpaioprogiyh- 1

propwy{yfﬂr@@ et r?@%%‘?ﬁ 2 ﬁn %Q'éé‘g‘%)(wsft%r raci d met hyl

ester; 2-[(S)-2-(4-benzo[1, 3]dioxol-5-y1-2,
(S)- 25f2d @Bénié;p Cﬁ?&l@kbl% D, 5 i b)(Ofﬂ'n(dazoﬂBFnh’VJylM h'rethanesulfonyl-

I’ m dazol - propi onyl am n t]h t hi azol e 4- car boxylic
butyry&arammﬁ;ﬁMgzoleﬂ -earbogylic acid methyl ester;
2-[(S)-2-[4-(2, 3-di hydro-benzo[ 1, 4] di oxi n-6-yl) -2, 5-di

2-[(S92R(4-BLAAHR! 41§6R6 115 Y1-2 53aibR6-imidazolidin-1-yl)-3-(3-chloro-phenyl)-

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

2-[(S)-2-(4-benzo[1,3]dioxol-5-yl-2,5-dioxo-imidazolidin-1-yl)-3-(2-chloro-phenyi)-
propionylamino]-thiazole-4-carboxylic acid methyl ester;
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met hanesul f onyl am no- phenyl ) - propi onyl am no] -t hi azol e-
4- carboxylic acid nethyl ester;
waQ2(o68)98&> (4- benzo[ 1, 3] di oxol - 5-yl -2, 5- di oxo- | PCTHERII0F/0D9926
in-1-yl)-3-phenyl -
pr opi onyI am no] -t hi azol e-4- Gar boxylic acid nethyl
ester;

24 43)&2 % cﬁ ﬁ%rﬁ By ﬁ4ﬁf55’(?ﬁ-%9§5|¥ PRS2z SR -

meﬂmw-pln@rwnamapu}nwam mMmaéeleact-bamdmybc aciddmetiyhgtter;
ester; 2-{(S)-2-][4- (2 3-d

2 R e AR A bR -

he bpion Iammo -thiazole-4-carboxylic acid meth Iester
P rgﬂ{}ﬁsg) y Z]f | uor o- 4- met)r%xy phenyl , b-di oxo-imd

h | 15
2 [@3&#%@@;1% mpeuwér?%@ PBY b 2crcineymidazelidin-tlhgH(2-methoxy-

phe@ﬁ} gfoglonyla '}03],|th'?§?le -4- fﬂrbosg(y][? Sgirdomith%e ]sqtoe)zy ohenyl ) -
2, 5 dIOXO |mdazoI|d|n

2-[(S)r3-{#-benaoi, ﬂdiomo}SWhQaﬁ:dlogoanu@ambdw il eyDad-(4-nethhy-
phe'ﬁ@ipgép'f’ﬂyl(aﬁn Bhiazolesfatoayvlis aqid methyhiester i mi dazol i d

in-1 -yl)-3-cycl opentyl -
2-[(PrDpi-bepkalt, 3]dioxbhb-ak8| 5 dibxoanidazdlidm- deil)d3-oetohyH

ester:. 20, . . .
pr °P(%}V?afﬂt@gfﬁ'?ﬁ%'ﬁz%ﬁfb?f‘}ﬂ‘i'%QB’F‘-’B@EM 8S%ri oxo-i mi dazol i d
in-1 -yl)-3-cycl opropyl - propionylam
2- {24[4“@2 3-ihgdd-Berdzo} 4 idisyihi&-yhd, ﬂ-d‘mtdﬂt{ﬁlda&blﬁﬂn 1-yl]-3-indan-1-yl-
((4 benzo I, 3] dj,oxo] - 5- %/ 5- di oxo-i m dazolid
prop; quwlaminq} maﬁglgeh% athe g peid me hyl ester
but yryl am no] -t hi azol e- 4- carboxylic acid nethyl ester;

| |
2- [(S% 4- 54312 3: d.ﬁ&g%g;ﬁifﬁ%ﬁ% )51%2 5-dioxodh Ry ditirdaZpL3 %h-ﬂuoro-

pherpﬂ)opmnmséwmm]] thinzele @amcwhcbamu methytesteret hyl
ester; 2-[(S)-2-(4-benzo[1, o
2[(3%1/?;4923‘?%2&? %c#rgfﬂoe%z L%ﬁég%-ﬁéggggﬁp%b-|midazondin-1-y|]-3-(3,4-
diméthoﬂ{y—phéayl)}pmpdemdammqyth iazals-4-castdwylic estdempthiDester;
2006/ 029862 PCT/ EP2005/ 009926 - 156

2- [fo%géﬁndﬁg&ﬁp %pﬁoﬂifgﬁ%&% ?j/n)zg 5 Laidk S Al oRam! ’?-yﬁ 35(30-II

methixyearmoriylmethoky-phenipprogishrinih 6] tislote-4-cab ot doid methyl
acid nethyl ester;

esteh_[(s)-2-(4- benzo[l 3] di oxol - 5-yl -2, 5-di oxo-i mi dazol i d
in-1-yl)-3-(3-nethoxy-

2-{(825?6& nigdéﬁo%éh@nm@lwmm@lb%néoﬁﬂ Jarsin-65y1ag I5ddioxo-

imid@zcgl'@é)-wq -propmmiansingt-hineeleckgapteslje poid metiybrseter isemer 1;
azolidin-1-yl]-3-(2-nmethoxy-

2Ry Bt S P ) RE MR SRR Goxo-

imidasziduxd-ylh'pmmmwammoi—ﬂyla):elﬁ-‘(—étarin»dyb&geld methyl ester, isomer 2;

2-[(S)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-6-yi)-2,5-dioxo-imidazolidin-1-yl]-3-(4-
dimethylamino-phenyl)-propionylamino]-thiazole-4-carboxylic acid methyl ester,

isomer 1;
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phenyl ) pr opi onyl am no] -t hi azol e- 4- car boxylic acid
nmet hyl ester;
waQ2qo68)98&> (4- benzo[ 1, 3] di oxol - 5-yl -2, 5- di oxo- | PCTHERII0F/0D9926
in-1-yl)-3-o-tolyl io
propi onyl am no] - t hi azol e- 4- -(Gar. boxylic acid nethyl
ester;

2152 Rt p i uBrdor AEASEL b1 8\ kiolo Simida oty 91a-

dimgihypimmy-bhenylpprdagiomiaming]-thazbtexgidach@aiid aciel methyl ester,

. ester;
'SOmSIP( S) - 2- [ 4- (2, 3- di hydr o- benzo[ 1, 4] di oxi n-6-yl ) -2, 5-di
oxo-i m dazolidin-1-yl]-3-(2-fluoro-

2- {(S)h;’- ke-ﬂuomwh@my-pnbnylmzaa-@icﬂm%ﬁ@aimmm HG/lja8-tiflazol-4-

ester
ylprOPJ?r(\&mmq}zth'@zolg -4eatRpylie agidonety) stk n- 6-yl ) - 2, 5- di
oxo-i m dazolidin-1-yl]-3-(3, 4-

2- [(sglzrgt B@ﬁi’o[ﬁ”ﬁ‘}&%kél @ypﬁlszaw&amﬁmzommr@% ohes-igssibRyy ! |

promqv(mmﬂ*nam@%wbc%wa@ﬂInaim! esteri- 6- yl ) - 2, 5- di oxo
-im dazolidin-1-yl]-3-(3-

2-{(SPB PR S A R L BRI N PRl aB A ARt P A2 ezl

I C acl

4-yl-grdpi @) yidmired-thiaxaleol-carhydxyle péid dethydiebietly 0- benzol 1, 4]
di oxi n-6-yl) -2, 5-di oxo-

2- {(é ?-gzﬁ—f:g lh&@ﬁ%n%tb%»@? pﬁggglﬂérg‘ %"o&%}lrglgaz% in=1 yI] ?LPr%yé -yl-
propﬁ)dﬂﬁhm@}iﬂﬂaméméﬂbo&ywd adid[riethyl estedl i hyd ro- benzo|

]d ioxin-6-yl)-2, 5-d ioxo- i m dazolidin-1
2 (b B S AL b B S SR - P L L
lm|d32(£|(45§/b%'r$ﬁon§ﬂa§nr%]t’[ﬁ%rz%Télg%%éxy‘ﬁ]:%‘cﬂf‘h@trﬁﬂ ¥kier2, 5-di

x0|m dazol i di n-

| am no phenyl% r opi onyI am no] -t hi azol e- 4- car bo
2- {(Sé;a ["c %&dﬂhw&oﬂaﬁm@é /é%loxm«ﬁoyﬁs? Srdionpyrimitzzotidipsby1]-3-pyridin-

sy-fifaiitieriass: %yé MRS R 0y 2.5

oxo-i m dazolidin-1-
2- {(Sd+2r§(Rl)yl éaﬁlmmemmqthc)xyppbpnyihyl‘\hmomo]mndamildinm-44]633pbenyl—

t
propis 23%5"%5 -ﬁ}ia%%le{{ 8%"%?@6??%%%“ 2, 5-di oxo-imd
azolldln 1-yl]-3-thiazol-4- s
2-{(SYB[(Shidetdyiieorooneitiid gz phenyl)-2 (B-tioxylinidazolidinaty/8-phenyl-

t L. . . .
propipmyfasjine-{hiaalaAoparbeXHioRGH B 88T di oxo- i mi dazol i d
in-1-yl)-3-thiazol-4-yl-
-{(s;rananu(:ﬁamlafﬂ-ztlrhémészy%hfénggrzow@r@mclnﬂ@aﬁolmmy;H] 3-phenyl-

proppr{y(ayymg}ma;cdes& erbpuylis deid 70¢thyhesEBxi n- 6-yl ) - 2, 5- di

oxo-im dazolidin-1-yl]-3-thiazol - _ _
2-{(S§;%Lg§9!4‘12géﬁi3[ 1 aiokbI-5-PL-2BkiBx G- RIBBHYhL Ly RaLshdRiY !

propniyiadhin@ithiazdesd-canboxylicacid orgthyhester;) - 2, 5- di oxo-inmi d
azolidin-1-yl]-3-furan-2-yl-

2-{(S)-2-[(R)-4-(3,5-difluoro-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-
propionylamino}-thiazole-4-carboxylic acid methyl ester;

2-{(S)-2-[(R)-4-(3-fluoro-4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yi]-3-(2-
methoxy-phenyl)-propionylamino}-thiazole-4-carboxylic acid methyl ester;
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propi onyl am no}-thi azol e-4-carboxylic acid nethyl
ester;
wWQ@2(06/829822> (4- benzo[ 1, 3]. di oxol -5-yl -2, 5- di oxo-PCi/8P20$/009926
din-1-yl)-3-(3-methyl -3H
i m dazol - 4-yl)-propi onyl am ﬂr’cg t hi azol e- 4-car boxylic
acid nethyl ester;

2. [(%&%‘(ﬁ%%g%@;&ﬁ %d@i{(}{]@'} 3@225 0 AL irth bS8 s ey BioprEby

prodeylamingltthizyblerd-wafbdxylis zeicmetindresteryl i ¢ acid net hyl
ester;

2 [ Sh SR b Ro i SR ol AR 1LyiP 36y BlopeRiyt-
proﬂbﬁﬂbﬁ?ﬂ{&’d]&tmaﬁgb4J&eﬂi®lyﬁc%cibﬁfdéﬂ¥w|elst‘er80l d met hyl

ester;
(3-fl uoro-4-nmet hoxy- phen

2- {35‘??} SR tY'd%ﬁzl[@)ﬁ @—fﬂr@ﬁy} methoxy-phenyi)- |5) d|oxo-|m|dazol|d|n 1-
yi-RbEBhORY)AS)- Mz didacbBxicAtia ity retsh d methy!

2-{(9)-2-[ 4- (3-chl 4- et h henyl ) - 2, 5- di
2‘[($}1‘£f(1_é%)©2{ célg)<q4ﬁ§1]0r§!epgé§ylmlggtzol?dﬁr¥— IC—)yl?rﬁ»lyprzenyl proplugéﬁammo]_
thiagélgg4r_ggpgo§gp@gg,dtrtr;ét%pé&eﬁ carboxylic acid nethyl

2-{(S)-2-[(R)-4-benzo[ 1, 3] di oxol -5-yl -2, 5-di oxo-i nm daz
2- {(S)-Qe{(Rl)-4—(44rﬂ1etﬁopywhghyl)-m w“m«winadaznﬂ}dm-H—yI] 3-thiazol-2-yl-

progonﬁ n%)}[tg %é:%ggcgplf ip@&lchr}ﬂqléﬂt s}ér2
5- di oxo- |mdazol i din-1-yl]-3-phenyl 25 prop -

2- {(spay[gam@}frubm -AzbthokyQsHemgRY2, scmam-dnﬂatbwmaswae phenyi-
3-fl uoro-4- nethoxy phenyl ) -2, 5-di oxo-

proplﬁpﬂagmcp}d fazgleyéljcagb@gdlc acid methyl ester;
nmet hoxy- phenyl ) - pr opi onyl am no} -t hi azol e- 4- car boxylic
2- [(Q%QQZ@ ?Xb (§§24?;‘5herﬁ)ﬂr%ﬂ)%@bﬁ&%%@l)%ﬁ&?ﬁ%@él@ﬁ?l%?rﬁnor ~thiazole-
—cajoqxxdm%n}ﬂth)ﬂ @QT ; oxo-i m dazol i d
in-1-yl)-3-cycl opropyl -

2-{(§L-?gp§’)ﬂ¥-'(§,'§-&‘iﬂl/aFo%&%[?,‘#di%h?@-wlz,é-d?&io@inﬁﬁé%ldin-1-yl]-3-

pheylFgrSpichy(anhokiiercleldtcibdixpkmaci-méethy] Estdi;oxo- i m daz
olidin-1-yl)-3-cyclopentyl -

2- {(Sggﬁklg) %—(5@ dlﬁl/drohbéar%zocl[? 4?d|0)%rnbé) K .‘i § da Cx'odlmmc:it hglldin -1-yl]-3-(4-
fluoro- g)ﬁeW}lbﬂfmﬁ ém(r@}‘tﬂlafz()@-ﬂf %af&:%yhu@bmhﬁeﬂm Bewy; phen

5-di oxo-i m dazol i di n-

2- {3y Lﬁ%% Efﬂ%l on eny% ?gi Hﬁ)ai (.12 3- élhygrro*2 éP{zo % 4?<§:mxm[%eiyr-2 5-dioxo-
lmld%z[)fuﬁh 12xl bt%plgnyﬁaﬁ"h %?aidl@-@@b?ﬂoﬁdiﬁ'ac’i&h@@ﬁﬁ'ésf&rﬂ 1

phenyl propl onyl am no] - thi aZol e-4-carboxylic
aC| mat h%/I este

2-[(D)-2A63)-%( @mlhmrp¢Mlegwa®v» 225-gligxoortid azaligdn-dryl]l-3-(2-
fiuofd-Bncivtl-bratidrili i flol Snikzoie-® carboxlic acid methyl ester

ester;

2-{(3)-RAGR)-2-(#- Ry thaxy-phEhVINZe5dioxer-inusigzglidim i H)]-3-phedilox o-

Pméj%ﬁ%@ﬁ }d"hi%ﬁg?iey ?Pﬁagt}‘g%yi'cf"&%be&%es&e acid methyl

ester;
2-{3-(2-methoxy-phenyl)-(S)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-

propionylamino}-thiazole-4-carboxylic acid methyl ester;
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2-[(S)-2-(2, 5-di oxo- (R)-4-phenyl -i m dazolidin-1-yl)-3-

phenyl - pr opi onyl am no] -t hi azol e- 4-carboxylic acid
woreaohprosest er; 15 PCT/EP2005/009926

2-{(S)-2-[ (R -4-(2, 3-di hydro-benzo[ 1, 4] di oxi n-6-yl)-2,

5-di oxo-i m dazolidin-1-yl]-3-

phenyl - pr opi onyl am no} -t hi azaPe- 4- car boxylic acid

2SR5y benapiyHiRipx A 3 Sadigesimitagelin: byl-3- -
ﬂUO"—?Oqﬂféh?I')iﬁ?bﬁ@ﬁ?Ilahﬂhﬂrth1édo]e—3 ddtboxylic acid methyl ester;

fluoro- pheny ) propl onyl am no} -t hi azol e- 4- car boxyl'i ¢

2354 qn@u@'oomqnyar@@naﬁwyczg%wwqr@ﬁ@enzovzmma«wwmzé dioo-
s R e R R S
ic acid rret(%il este

2-(B)2-BR) 214 hyudrezy @mmﬂn@nw&&é{mom-mmdazwmww -3-phenyl-
proﬁo%g@ﬁ?nh&iﬂ?%c% 4db£}bg)x?/llic] add (rg(tetl;lyl es

ro-p propi onyf ani no|j | azotleé 4- car boxylic
acid nethyl ester;

2- {(S){Z( -BIR) Z—{Z(R)ﬂWdfd—beezhbey]dmmn@LyI)—z 5-dioxo-imidazolidin-1-yl]-3-
5 di d I d
'o%ﬁw% Aifat ok rtok-aRRERY I eckungthbenyr

ester;

24 ){zsr(R&An@mmm)@hﬁmﬂgf)m S}dlaxb-ﬁrﬁ)da&o(lémn‘eynmﬂnaﬁwﬂfyw-

0-i m dazol i

propiaslylasmipe Fhl%qleﬂw%rbewmaéam%&'yi eetehci d net hyl
ester; WD 2006/ 029862 PCT/ EP2005/ 009926 -159

2- {%%)Iz( fR) 2 M:‘ﬁb‘cﬁm&gpﬁérﬂ/l)by @tdloi?@J‘}FxQ{alzoﬂ&ilﬂLWI 13-riadol-29y1-

di 0x0-i m dazol I"di n
propiqmiannlpn}rﬂya;olpf%par@wvlmwd]meﬂhyh@@eé 4-car boxylic
acid net hyI ester;

2- {@{23 (ﬁ{? Eﬁrﬁl&g&%@??gﬁ' l]gfo'%)n BB GiokS-iridlANGHOT Yiy-3-

thiazol- éadmlrmpionylanymc}}—’thaz;mlmnyda&boxw]c adid amdihg-esterar boxyl
ic acid methyl ester;

2-(%) ARk % g‘%dwyg[r?ﬂb%ngoghﬁgﬁﬁ AN )5 fR&BN nldoRaitl £11-3-
thigphepi-3pib@pidrylarhimodtitihgelé-4-eakoxylic ackiandtHybbier;

ester;

2- {éﬂ){@( ﬁkgj% ({%(§QQMd éb%ngbﬁy d?gx?neg 4 |glx8 )frlnldazo}/dr)r1 ’F -yl1-3-
pyrbBSIOROEBroBIoHy It el s ol ebriidy A abﬂ el Bepy] i

acid nethyl ester;
2-{(9S)- (R (4- met hoxy- pheny di oxo-i m dazol i

2-{(@)re-I 4]-£43016IH1@W0IP henyj)-2 j5edioxo- |m)|dazol|d|n 1-yl}-3-phenyl-
Progg:?&!%ﬁb?mlgféletiﬁb%gm,c 2GaHONY| Lgepci d methyl

2-{(S)-2-[(R) -4-(4-net hoxy-phenyl) -2, 5-di oxo-i m dazol i
2- {(di)ﬂ?r[ISyH}(Afanethca(z/eph@yw-z 5-dioxo-imidazolidin-1-yl]-3-phenyl-

proggo?&ia MORIiAL3E cgr%%xﬁhc 2GR Lepic! d methy!

2-{(S)-2-[(R)-4-(2, 3-di hydro- benzo[ 1, 4] di oxi n-6-yl) -2,

2- ((S‘r)da qmm(@mndkyneﬂqoxy)]—plﬁenyl] 2,5-dioxo-imidazolidin-1-yl}- 3- -phenyl-
progangfq%npﬁﬂh@gc{léﬂ 8 nﬂé'o?%cngéldt . Plesete?1 carboxylic
2-{(S)-2-[ (R -4-(2, 3-di hydro- benzo[l 4] di oxi n-6-yl)-2,

2-[Df(FR) o @it kg op hshyn)-2 5ydibx8<imidazolidin-1-yl]-3-(3-nitro-phenyl)-

propionylaminol-thiazole-4-carboxylic acid methyl ester;
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t hi ophen- 3-yl - propi onyl am no}-t hi azol e- 4- car boxylic
acid nethyl ester;
wQ@2qo6/829822 [ (R) - 4- (2, 3-di hydr o- benzo[ 1, 4] di oxi nPGF/EPA0032009926
5-di oxo-i m dazolidin-1-yl]-3-
pyrazol -1 -yl - propi onyl am noiGOt hi azol e- 4- car boxylic
acid nethyl ester;

24(§f éﬁ@)_\} #74. gr@pthéﬁiéhgﬁylﬁ‘-ﬁi%ﬁa%xo%i%z?olr‘éirﬂh%%-(X’-‘nﬂ?oz-pkényl)-

prombﬂﬁemmd]ahiam}e-ﬂﬂiamyﬁc 4ciimethyy esteraci d net hyl
ester; 2-{(S)-2-[(S)-4-(4-nethoxy-phenyl)-2,

2GSRI A G - elaPReRyP -2 dioxerimidlazolidin-1-yik
pr o;ﬂéﬁyﬂémmo} thlazole 4- carboxyllc acid methyl ester;
) [ ( nethoxy et hoxy) - phenyl] 2, 5-di ox

azo

oSBTt SRpRHI ABING B 3 FO A BIGthosy-REE Y I rglioxo-
'mm%%@d R REiRe S B2 0 5 MM 61

és nitro-phen
2- [@} 31{4154"}( anethoky-eith gip@emyk}ar%dmmmldazcdldnmﬂw 3~(2-methoxy-

phefjji- Eﬂp'%{ %’%%‘éﬂqﬁ%% &gﬁ a ORI e i dazol

din-1-yl]-3-(4-n itro- phenyl) pr opi onyl am
2- {(S)}G](Qtdyaalqﬂ“en%l)@[(ﬁt)W(éi -medivoxy/-pieeinyl)-2 sdiexo-imidazolidin-1-yl]-

progonyiaiHt- Rl s vt A Methyf ebter™! "o Phenyl)-

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

2- ((S)RBE(Q cy&no henyl) -2-{4-[(R)-4-(2- methoxy—ethox %phenyl] -2,5-dioxo-
di met hyl am no- phenyl) - (4 met hoxy-
lmlqg;gpgm)l-yl @rqplggwammo)-thlazole -4~ carboxyhc acid methy! ester,;

i m dazol i din-1-yl]-propionyl anm no}-thi azol e- 4-car boxyl

2-{(SF (ﬂg_)"? Prhy))-2,5-dioxo-imidazolidin-1-y-3-phenyl-
Pfoﬁldgggmllm}ftﬁit;é4-$a(rgox%gm%}cymethy ester ] diroxo-1m

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

2—((%{2-2@%();%&%—2@ % ri?odlB cérr(])g/(}/)pr%p?)iy&)phfn%/jf dh XO- lmlﬂazol‘d)m 1-yl}-3-
pheﬂyl*;ﬂoplowytam|nb)iaza:}:old+4qeérbxob<yho acid methyl ester
propi onyl am no} -t hi azol e-4-carboxylic acid met hyl

2{(SP e ety e 2 R ide2 i ol ey
propidbnpasmdllihdzoke-A-da@¥éxylic acid methyl ester;

i m dazol i din-1-yl}-propi onyl am no) -t hi azol e- 4- car boxyl

2- {(é) gﬁ%)(g-zsqmo%ylgje me{hgi%ggenxjhgrg,ﬁWozmldazolldm 1-yl]-3-phenyl-
proplofyISrindIth e h%a‘ﬂbéaf)if l:]ac Ie?s‘ce

propl onyI am no}-thiaz yI ic acid nethyl

2-{(§)-?( $j(?>—zeinglm;mﬂpqxx plrgnyd)-23. 5 lﬁyaﬂmﬂa@h@lpowblﬁpnbwwlj
proﬁié ﬁﬁ"@ggla?ﬁy g%aﬁgéﬂmél akz%rlngtwl ggF rbxyl ic acid

math | ester;

2- {(S)—?{[Sﬂ)—@—({f-m:jegthenpghenyl) 2; Mtdmklrrpdazthd)n-:t—yll -3-phenyl-
pronp By ahERE Rt rork PRTR mety-gmideh,

ester;
(S)—N—(4-acetyl-thiazol-2-yl)-2-(2,5-dioxo-4-phenyl-imidazolid in-1-y1)-3-phenyl-

propionamide;
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2-{(S)-2-[4-(3-isopropyl - 4- met hoxy- phenyl) - 2,
5-di oxo-im dazolidin-1-yl]-3-phenyl 20
w@e@piozasyl anm no} -t hi azol e- 4- carboxylic acid nep¢myEP2005/009926
ester;
2- {(S) 2-[4-(3-ethyl -4- rrethf@(ly phenyl ) -2, 5-di oxo-im
i dazolidin-1-yl]-3-phenyl -

2-[(BLORY BB APhhLiAT RIS RYXBhéfyAfioioldhhol-thiazole4-

carlxyliSpeid-dride-and 4- met hoxy- phenyl ) - 2, 5- di oxo-i m dazol i
di n- 1- yI] 3- phenyl -

2- [(%?ﬁ%&ngl Agsl}l%ﬂg{]hlgﬁ azzghémc?yﬁpg(—%eﬁyl proplonylamlno]—thlazole-4-

cart(o&}/hct\béréi cﬂm@tWIaﬁM@ZO' 2-y1)-2-(2, 5-di oxo. 4-phenyl -i m
i dazol i din-1-yl)-3-phenyl - propi onam de;

20 o 9862fth C;tﬁﬂlapé ggsgagg%egated by R‘/IE%({/&%hlch g:ompnses
adrrﬂnléteYﬂnb 18 aoﬁét'iéﬂt iPhe.Y QHé’r’e%F”d“fhb’rézdbdt%ﬂi/ Rffdctive amount of a

carboxylic acid am de and 2-
conpogndad ClRihbny| - i mi dazol i di n- 1-yl ) - 3- phenyl - pr opi onyl
am no] -t hi azol e-4- carboxylic acid dinethylamde. 5
12. A nethod of treating a disease nedi ated by MEKI/2
13. whilsk afenporipeand afl aiainst iarthe gnamufacipae iof atméedicamedt for the

ere a thera ective anpunt of a
trea@g r‘ﬁjd'éfaaﬁ?g’%ei{edc@ M@@%’f a conpound of claim.l

in the manuf acture of a nmedi canent for the io
treatnent of a disease nediated by MEK1l/ 2. 14. Use

accordl ng to claim13, wherein a conmpound of claim
i s UsgeacGaidingeto eiaimr 43¢ wherein %Cﬁﬂiﬂ%ﬁﬁeﬁf clegp 1He used in the

ma%&&hf@&ﬁa ?ﬁed?@é‘r?lgﬁg;oﬁ?helﬁea EntHF A éPg to claim13,

ereln a conpoun claam1l is use I'n the
manuf act ure of a nedi canent for the treatnent of
i nflammat ory or autoi mmune disease. 16. Use according

15.  nSeDehetiing kT i, 72 o RABRH 5, R HaElng, 4 bRt e n the

maraffactuco gificd i medidaamrdefor the. trélsenentcofl thflagnmatary adrmautoimmune
13, wherein a conpound of claim1l1 is used in the

diseggRuf act ure of a nedicament for the treatnent of a ONS
di sorder. 25 18. A pharmaceutical conposition, in
particular for use in a disease nediated by I\/EKI/2,

sing a conmpound of claiml and a
186. phgﬁ‘ﬁa eqarfivgl to cladmepd awhereie 4 crapamndesic Figirant is used in the

manufacture of a medicament for the treatment of a cognative disorder.

17.  Use according to claim 13, wherein a compound of claim 1 is used in the

manufacture of a medicament for the treatment of a CNS disorder.

18. A pharmaceutical compaosition, in particular for use in a disease mediated by
MEK1/2, comprising a compound of claim 1 and a pharmaceutically acceptable

carrier or excipient.

19. A compound of claim 1 for use as therapeutically active substance, in
particular for use in a disease mediated by MEK1/2.



19. A compound of claiml for use as therapeutically

active substance, in 30 particular for use in a
waoltmeassenedi ated by MEKL/ 2. WD 2006/ 029862  PCT/EP2005/009926

PCT/ EP2005/ 009926 -162 20. The novel conpounds,

i nternedi ates, fornul ati Onggy Processes, net hods and

uses substantially as described herein.

20. The novel compounds, intermediates, formulations, processes, methods and

uses substa‘ntially as described herein.



