Substituted Hydantoins Field of the Invention
[ 0001] The present invention relates to hydantoin
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commonly known as MEK1 and MEK2 for the treatnent of
human di seases such as cancer. MEK is a conmonly used
abbreviation for MAP kinase / ERK kinase which is in
turn an abbreviation for mtogen activated protein /
extracel lul ar signal regul ated ki nase kinase. MEK is
al so sometines referred to as MAPK ki nase or NAP

ki nase. Background of the Invention [0002] Cancer is a
di sease characterized by the proliferation of
mal i gnant cells and tunors which have the potentia
for unlimted growth, |ocal expansion and systemc
netastasis. This uncontrolled growh is derived from
abnormalities in the ﬁhggmug @@%H@ﬁ\%at hways and
the response to vari ch differ
fromthose found in normal cells. The abnormalities

i ncl ude changes in the |ntr|nS|c act|V|ty or in the
ceIIuIar concentration &hel i gnal i ng

géﬁ]"ﬂ’w% br@sémn%rgi‘?)ﬁl rbfé@eé:l%sﬁlﬁ%ﬁtolﬂ_ RBRGaRRRNRSARBIIE s of the two

guently caused eneti c tations or over
pteeslslneaemcommqnacleidvm as Mikyhand MEK? fardhe freatmentt of human

RasSR0  rlY B R ARty s ekl o waP kinase

K RIRKkEhdzatviviely i iaruessnbbbreniaitioh foheaitbgst actlvated proteln /
characterized signaling pathways jnvo|lved in th

edrarefHentigndld e@ﬁ"@f?rde‘@@?%k‘ﬂf—’s%uw @aq{%ﬁgm@gmemreferred to as
%&bkﬁﬂnge&] APWigAds in Pharm Sci. 2002, 23(1),

is pathway, via the Ras / Raf / MEK / ERK
signal cascade, is responsible for

Background of the Invention

[0002] 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 in the intrinsic
activity or in the cellular concentration of one or more signaling proteins in the
signaling cascade. These changes are frequently caused by genetic mutations or
over expression of intracellular signaling proteins which can lead to spurious

mitogenic signals within the cells.

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

transmitting and amplifying mitogenic signals from the cell surface to the nucleus



transmtting and anplifying mtogenic signals fromthe
cell surface to the nucl euswhere activated
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determ ne cell fate. The constitutive activation of
this pathway is sufficient to induce cellular
transformati on. Dysregul ated activation of the MAP
ki nase pat hway due to aberrant receptor tyrosine

ki nase activation, Ras mutations or Raf nutations has
hege activgtegdeansedriion RO fieaHIata ABR? §XPresaiopanduiaipinine cell

?aféal e %@gtﬂftlv@eatcﬁ Al d?ghté%%ﬂ{ is SURdht ¢ ﬂ{c{/ulﬁh gce,llﬂar

human nances S mut ati ons re conmon,
bmformampnf iRysregulated actiadion of theakdér kinase pathv\am ue to aberrant

SEOeEPr BTosnd Kine AerratRn dhas Bl as i fatuliond RS fequently

tHeleRTaGRd & Buhan ¢HACES) 411 @pRARSIENaheljor RLRY detdfimtifg abnormal
fromactivated growth fact or receptors to downstream

.%@wﬁb@ntml aln BUPERERISTAIGHH RO AR BIRCATETGE Baving been
ubH%Q aBYusi \&cHﬁéH% N¢- REUNEFas RES 1@?23%3#682). The

serine threonln protein I nases
ﬂ%aa ﬂamnly@fcf@ﬂﬁﬁ@epfo@ns (preteinsettsche do:kvm‘agwc(sme trBhosphate to

and C-.RaT t ,as _do trea eff or

anGinR HelPihe®S oy sBR8R o At d Sl g8biorRteptors to
Awnsaehminabedifdidr NEKRY (‘rM?é’nt/ bR teta fecrtiitbd by acti
2) V?Ihl ch |lr|;1 tﬁrn phpc?gmﬁoryl gte ERKal and ERKzﬁﬁS | y acive

(”@&'PP%@I'WH’& Rasg QFPa’IherPeﬁj saateaf jerinedibeeoning profsindgpases. The
I?@R‘%g %Sécﬂﬁp S'B%SOfQHr@,e Fa?éH‘le 5dSH-, é‘chhéf al R?g fRtlact as
trans ocate an accunu ate I h the nuc us,
mretreaeyeftmhorpmwo RdsanediatedaRabactivafios irbktrn ériggers activation

o St BT MRS TP X< KBRRRE 3, ERPR ibhur GbetirBiviate
K1 éB&@RK’B(?émtéMlar%x -réQuraicdkinasest1 ane 2) Bn bbth tyrosine-
ki nase domai.n were al.so found in 66% of nali

B ATSHASORY | §6. AT GIed EHRI AT EXK2 ranSiacady ahg ageumulate in
Ghe LB G o BRSO e vl b1 880885 i
Reahscrption fastore that central cefiular growthmddiswevival (A. Bonni ef 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 ef 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. Davies ef al., Nature 2002, 417, 949).
Given the importance of the Ras / Raf / MEK / ERK pathway in the development of
human cancers, the kinase components of this signaling cascade are emerging as
potentially important targets for the moduiation of disease progression in cancer and
other proliferative diseases (R. Herrera et al. Trends Mol. Med. 2002, 8(4, Suppl.),
S27).

[0004] MEK1 and MEK2 are members of a larger family of dual-specificity kinase
(MEK1-7) that phosphorylate threonine and tyrosine residues of various MAP
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mal i gnancies in a variety of animal nodels (H Davies
et al., Nature 2002, 417, 949). G ven the inportance
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devel opment of human cancers, the kinase conponents of

this signaling cascade are energing as potentially

i nportant targets for the nodul ati on of disease

progression in cancer and other proliferative di seases

(R Herrera et al. Trends M. Md. 2002, 8(4, )
dinmies) ,Mégi)and[% 4pre/eraodacby aiRlingaengsAbidtRey share high

| Y bt e "

ARl S ofh AR} HRPERG ot PR Bone Bohae ffthost of the
Ve rouipalvegklatery esgion/EK1F afteerigezal.ar eBioh ot 1993, 268, 11435).

Lstinc nes th shar e hi gh_honol 809
RO FPd RS L MK LhF Y VB s Pod et St rers. However,
e simsive attivation lof MEK Wad dkeh @8blvALE FasultalicRMuIaCrafisformation (S.
Zheng et al, Q Chem 1993, 268, 11435).

. J. Biol.
GrRuBuAt el ¢ GRS, R4 Thrld agldifiapelorftal, MEdhcarbalka beractivated by
A A ERERE S o R SR YR Ol WP PRI MIER M2 are
(ERK Cantley/(RetSegler etel |J. BI9ACHM, 1892,)267, A4383) tThis ubosual

b BRI gl Ml PRy 8 pBPSABRASE 7 trosie
aine thRchimbstiueR pldR@VIERY @lnd. 2 dt a Biitddal poie M theXhal
267, 14373). This unusual substrate specificity in

draamsgbeiiPn eascrde wiiciLallons thepyta iptegrals paany exdtaselidansignals into

ttp(é%&,ﬂ}gpgﬂ.gvéwreoni ne residues places MEK1 and 2 at a
critical "point in the signal transduction cascade

which allows themto integrate many extracel |l ul ar

T 36 B PR T4 5000
Phedyling)oN4Eytlogapyrnsthary-89)-difluoro-benzamide, also known as Cl-
L/ - cycl,ogr ogyl met hoxy- 3, 4-di f | ugr o- benzani de, also |

KRG PHzerdne., deseribesrin PG T pukiicatigr Mo: VWA @Y/ G426) provides further

RYRInEthAMER 1 aNE PRI hn RitPHdiRESalgdt it Pharmacological

intervention in cancer or other human diseases characterized by the hyperactivity of
MEK and diseases regulated by the MAPK pathway.

[0006] Compounds related to the compounds of the present invention have
previously been reported as glucokinase activators (F. Hoffmann-La Roche AG,
PCT publication No. WO 01/83478). The compounds which have been previously
reported were defined as containing a methylene spacer (CH; group) between the
hydantoin ring and additional substituents which included an unsubstituted or a
substituted aryl ring amongst other defined substituents. The compounds claimed
in the present invention are defined to include compounds where there is no
methylene spacer between the hydantoin ring and substituted or unsubstituted aryl
or'substituted or unsubstituted heteroaryl group rings.



evi dence that MEK1 and 2 represent an attractive
target for pharnmacol ogical intervention in cancer or
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hyperactivity of MEK and di seases regul ated by the
MAPK pat hway. [0006] Conpounds related to the
conpounds of the present invention have previously
been reported as gl ucoki nase activators (F.
Hof f mann- La Roche AG PCT publication No. WO
01/83478). The conpourinmancef thevrventiem previ ously

TR MECRCEIIEY 3 S0 AL A BB BAE apRCer

rou bet ween ant 0l v ring an
substltuents whi ch |ncIB§ed an u suq§t|tuted or a
substituted aryl ring a t gt ki ned
substituents. The co cl j the pr esent
invention are defined to ®nc de cofp®gnds where there
i's no nmethyl ene spacer betwe Hydant0|n ring and
substltuted or unsubstituted ?yl r subbktituted or
i ngs. Summary of the
Hgﬁﬁéé @8%2?&$%ﬁ%ﬁ%%9@%ﬁ%%ﬁﬁrelates to at | east

mr@mrﬁp‘ dRYRY, RS ahdrRfldre descpibed imethisudpptishiion. These
acceptable salts t

R5
SRoRYAds BreBRieen 06 it MEK 3R bt sssifions peaiein Kinase which is
GAMNRRERASE cahfopeht sMad MRP'kﬂﬁs@'sﬁgMﬂaﬁéé’ucti@n%way and as such

specificity protein kinase whichis an essenti al
dempemperndss willthavemtikhreseroliiesaiive ceflulas aaiixityon
pat hway and as such the conpounds wi |l have

anti-hyperproliferative cellular activity. Detail ed
Descri ption of thddtajpehDeserigtiot @8 helingeptiars ent

FAOER B petei S aRHOM At o cobmoRatt ALtharToguls

substituted or unsubstlmyt ed aryI or, a

/)\)5:{(

wherein:

R' is selected from the group consisting of a substituted or unsubstituted arylora
substituted or unsubstituted heteroaryl group;

R? is hydrogen

R®is an alky! group;

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

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

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

optionally in the form of their racemats, their enantiomers, their diastereomers or
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substituted or unsubstituted heteroaryl group; R2 is
hydrogen R3 is an al kyl group; R4 is selected fromthe
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aryl, hydroxyl, al koxy, substituted al koxy or a

substituted or unsubstituted heteroaryl or alkyl

group; R5 is selected fromthe group consisting of
COOR, COR, CON(R7)2, CHOHR or S(O nR wherein nis 0-2
and wherein Ris alkyl or alkyl substituted by an

anixbyrgs graseph, and R6 and R7 are sel ected from hydrogen
I o

1 435 pfalhoo liouy A RPN s fibof S s igebe

orm xtures thereof, or the pharmaceutically acceptable

5051524 s B RS e, O B ot

formula wherein: Rl is mgl ected frornthe group

consi sting of a substitut orouﬁsiubst'tlut ed aryl or a
substituted or unsubsgg tgq h ter,\{)?y group; R2 is
hydrogen R3 is a nono- orSdi NaPKyl Ygmaup; R4 is

sel ected fromthe group consi's @ a substituted or
unsubstituted aryl, hydroxyl, R , Substituted

ai koxy or a substituted or unsubstituted heteroaryl or
al kyl group; R5 is selected fromthe group consisting
AR COR, CON(R7) 2 or CHOHR

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

R? is hydrogen

R® is a mono- or di- alkyl group;

‘R* is selected from the group consisting of a substituted or unsubstituted aryl,
hydroxyl, alkoxy, substituted alkoxy or a substituted or unsubstituted heteroaryl or
alkyl group; '

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

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

or the pharmaceutically acceptable salts or esters or prodrugs thereof.

[00010] Preferred are compounds of formula | wherein R is phenyl or phenyl
substituted with a substituent selected from the group consisting of hydroxyl; alkoxy;
substituted alkoxy;. -P(O)(O-alkyl),; -NH-alkyl; -N(alkyl)z; heterocyclyl (preferably
piperidinyl, morpholino or pyrrolidinyl), optionally substituted with -OH, -S(O)z-alkyl; -
NHC(O)-alkyt;

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

-5 -



wherein Ris alkyl or alkyl substituted by an al koxy
group; and R6 and R7 are selected from hydrogen or an
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or esters or prodrugs thereof. [00010] Preferred are
conpounds of fornmula |I wherein Rl is phenyl or phenyl
substituted with a substituent selected fromthe group
consi sting of hydroxyl; al koxy; substituted al koxy;

AR il 0 Vot T SRRl v
B et vt g lopg) o 1

optlonally substituted once or twice with a

. I |k .

TRHIL s e, BAuEtelspr sl atRes b i N R s 25

TihyarbHydnizo[N(4ldioxin-@-yl. hydr oxyl ; heterocyclyl .

&&5 G ebefoste et i Ao a%,memyl
dlnyl nnrphollno or pyrrolidinyl);

N( al ky@;g C(OE3 NH- al kyl which al kyl group is
Aal | y Peefsrred ae elsowompouadsref foymulat wheed) RRliksybstituted or

\[)dg‘gﬁé%h éf%@'rred are al so conmpounds of fornula I

2, 3- Di hydro-benzo[ 1, 4] di oxi n-6-yl.
[oowial] Pr edles pedemed ard sampouuzlsfdsrnadla fi wherdia R® is COR and R
Wner in R3 a methyl group. [00013] Preferred are

'B’CBI%SUWES of formula | wherein R4 is substituted
‘EOOW ubst Nébt (ﬂ@féﬁéﬂ' are [&%d%?fbrﬂuﬁ ﬁkﬁ%‘é&qfﬁe is cyclopropyl.

conmpounds of fornula I wherein R5 1I's

Rl or Erefpired pce)else]compwnp$ of tarmaith kwkereomBdimiigirogen.
of formula | wherein RS is cycl opropyl.

[00017] More preferred are compounds of formula | wherein R*is phenyl.
[00018] More preferred also are compounds of formula | wherein R®is methyi
and wherein R*is phenyl.

[00019] More preferred also are compounds of formula | wherein R® is COR
and R is methyl or ethyl or wherein R® is cyclopropyl and R®is hydrogen.

More preferred are compounds of formula | wherein any of the before-mentioned
compounds are in the form of optionally in the form of their racemats, their

enantiomers, their diastereomers or mixtures thereof.

[00020] Also preferred are compounds of formula
0
R8 o H
IO
° ” O R11
R10 RS

I



[00016] Preferred are al so conpounds of formula I
wherein R6 is hydrogen. [00017] More preferred are
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More preferred al so are conpounds of forrmula | wherein
R3 is nmethyl and wherein R4 is phenyl. [00019] More
preferred al so are conpounds of fornmula | wherein R5
is CORand Ris nethyl or ethyl or wherein R5 is

cycl opropyl and R6 is hydrogen. Mrre preferred are
é&r‘?ﬁf@ﬁhds of fornula I wherein any of the

h@ﬁaerr@/u%gléd % d}@g@ﬂ i Nﬂank Ieorfl\‘i)('émtyﬂfg -

optlonall of t r racemat s
éﬁalﬁta"w‘r@ﬂd preﬂe@h{ymem ereomers or m xtures thereof.

[Fgﬁﬁ’f%ﬁgﬂﬁgg ﬂkﬁkgquggﬁ?%?%(ﬁ%ﬁ nﬁ%sﬂ gn@yﬁfg%b%,lpydrogen or

f@i@gé«ty Ipreiﬁl'#ﬂlyyéleaéd ot thel grdup B9 ﬂU§r09édﬁ/J:hl§fd?|
gf er apl msth R10 is hédro?en al kyl ; subst i t ut ed

kﬁ sglectes 5@@ & $IQUBSensisHng ¢ hxdfpzsﬂealkexy saibstieted alkoxy; -
f h@?g %ﬁ’kg{)ﬁﬂl—?‘ékﬁect {gg&m h‘?et@fo‘&?&y%réfle%fg@gﬂdmxl morpholino

is se f'om t he cons

dWU)Ojlﬁrny&,: Wﬁmall)lsilﬁsﬁltlﬂed whaQ{‘bXﬁ(O)z EFPI()(D) -(NBiGd(k)yalkyl
{ .
20, A o 5 SRR b2 & b st

%ehﬁtdf(d frordtheidrbup &'NHZ ?g&@)aﬂtyﬂwllg}dh %ﬁ%“:dfé@ rsgi;tfbinaltlye(sjubstltuted

up is subst i tu
Q%thv\hb'?%ﬁa %Mgﬁétﬁq‘@w&ybﬂp&f@@ypw pieyidinyl, morpholino
Gr Wﬁoﬁ&mWWO Mkblald‘dbl-ﬁ@ksh @gﬁiﬂet%e&’ﬂv é?ré?@rta'bﬂfﬁbéﬂdmyl

substituted with

we@rahobmoypyr(qhdﬁfyér&(@ Nilatb@yi)t D) NHFanhwhlchcallqu group is

%ﬁéﬁgle% er o%‘ﬁ%‘? &tﬂl' ?@P’%f)@%@ﬁ?dl nyl , norpholino

mptlpmallwlhltﬁe forn of théit chﬁﬁaﬁh kiykir edanti6in®)s, rbipbidlereomers or
whi ch a{ ¥ fgroup is
mixtures thereo

or the pharmaceutically acceptable salts or esters or prodrugs thereof.

[00021] Most preferred are compounds of the formulas:
(2S,3S)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-ylj-3-phenyl-butyramide;
(25,38)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-hydroxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-butyramide;
(25,38)-N-(4-Acetyl-thiazol-2-yl)-2-{(R)-4-[4-(2-hydroxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(28,38)-N-(4-Acetyl-thiazol-2-yl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(25,35)-N-(4-Acetyl-thiazol-2-yl)-2-((R)-4-{4-[2-(2-methoxy-ethoxy)-ethoxy]-
phenyl}-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide;
(25,3S)-N-(4-Acetyl-thiazol-2-yl)-2-{(R)-4-[4-(2-ethoxy-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;

-7 -



optionally substituted with -Onethyl; or -C(O-NH 2;
optionally in the formof their racemats, their
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or the pharmaceutically acceptable salts or esters or

prodrugs thereof. [00021] Most preferred are conpounds
of the formul as:

(2S,3S)-N-(4-Acetyl -thiazol -2-yl)-2-[(R)-4-(4-nethoxy-

ghs In]yl(%sfﬁér@'l 2‘2\??&1 g’H"i%%oPlélzgllll)nZ {(R)-4-[4-(2-dimethylamino-ethoxy)-
phend )Q-M(Mé’ﬂm“g'hlﬁfp bi FﬁT_éhWbl%ﬁmef‘CMpm Wt trifluoro-

phenyl) 5- di oxoi m dazo
PC?W} agidhhenyl - but yr ani de:
2S, 3 -
(25, RS RSt Lo LA ol SHEER sneny
2/5-Hidkopimedgzolidint- {4yB+8-phesnyl-butyramide; compound with trifluoro-acetic
%eSS) N-(4- Acetyl -thiazol-2-yl)-2-{(R-4-[4-(2-nmetho
>(?§ thoxy) phenyl ] -2, 5-

d -
(25 389 Hies JP(AoBy ?ﬂa}igz SPDEINR) L 48R, enyi) 2 Sxdioxo
imishago lﬁo&ylj-sg}hep@ywutyramnde

ggfny'(is 265N ARty MhHEARL I 21 () Y- - B RRR B e RV E R By -

pRENABR; MNdiokoAmitazblidihilagh B-phen ) bityfahiRie dmrpdubdelitiotifluoro-

)éet hoxlﬁ) phenyl ] -2, 5-
£64% dazol i di n-1-yI } - 3- phenyl - but yr ani de:

( 2S, 3@- {M(ﬂ%i@e’i YA-AEBiyRERIzot-2W ¢ arBatiold)-29p hehyi-grapyiTEL 5-dioxo-

yl am no- et

yn@ﬁypqldlg-tlsylhpga@yl) -pherphonicaaid diefhyl egtesheny! - but yr ani
(55, SEERE IR e B R e SR laytaminospion) 3 riore-
}mlalazqhﬂleﬂhyi}e@)phphyrlrt_;dt}'ramlde, _
oo 2 3 BH R A Bitnoryleder B0 Bipfoxc i mikh it -yi-3-phenyk
pentanoic acid (4-acetyl-thiazol-2-yl)-amide;
(2S,38)-2-[(R)-4-(4-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yi]-3-phenyl-N-
(4-propionyl-thiazol-2-yl)-butyramide;
(25,35)-2-[(R)-4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-
ylI-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(2S,38)-2-[(R)-4-(4-Ethoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-N-
(4-propionyl-thiazol-2-yl)-butyramide;
(25,35)-2-[(R)-4-(4-Hydroxy-phenyl)-2 5-dioxo-imidazolidin-1-yl}-3-phenyl-N-
(4-propionyl-thiazol-2-yl)-butyramide;
(25,3S)-2-{(R)-4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-y}-
3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(28,35)-2-{(S)-4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yi}-
3-phenyi-N-(4-propionyl-thiazol-2-yl)-butyramide ;
(25,3S)-2-{(R)-4-[4-(2-Hydroxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-
phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
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(2S,3S)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-ethoxy-p
henyl ) - 2, 5- di oxoi m dazol i di n-
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(2S,3S)-N-(4-Acetyl -thiazol-2-yl)-2-{(S)-4-[4-(2-dinet
hyl am no- et hoxy) -

phenyl ] -2, 5-di oxo-i m dazol i di n-1-yl } - 3- phenyl - but yram
de; conmpound with trifluoroacetic acid (4-{1-[(1S

R SR e e sl
dirrﬁ&&%hdﬁ‘ﬁ‘i—?ga?:-pher}yl -N- &4 gllonéfl tr] ?zol -2- 32[) ? fyramide;

ee Acet met hyl am
no- phe@yl, 38)22-5(ij4@[;4@(%&‘@1¢4@@)¢51) phenyl] -2,5- dIOXO-ImIdaZOIIdIn -1-yl}-3-

1@%@%&@%’?&%n%%%!?h&?”%m'g?) 2, 5-di oxo-i m dazoi
| d| n- 1(t2$l SS)ﬁz—anyl@(@anhylaﬁrﬁmdiethoxy) phenyl]-2,5-dioxo-imidazolidin-
|
o X%ﬁ@h?f aroezprwg ieRa) 2N Ry saDids: epraRRAndh i fifluoro-
'é’déﬁclac)d] - phenyl -

(4-propi onyl -t hiazol -2-y!)-butyram de;
(2S, 3#={tR]-ZRyDipxe-A -1 &2@&@?91%2e(Elfproplonyl-thxazol-Z -ylcarbamoyl)-

Bl hBagsida-Hsp TSt B o Ris acid, dimpth aster

( 28 3$282%S)(N2X44sdb4m&yhmmmpnemy2 J4--B-Hiethaxyletheag Phenyl]-2,5-
(dt%q H%'ﬂ%ﬁ?‘ldo mﬂ.%z%phznxﬂrt)utwaw%m de:

(2S, 35&28%)(1\5@)(4 %dbﬁt{ryﬂtfh%m-ﬁ R0 (R)4-Br-Ae Moy gHef95-2! 5-dioxo-

d 1-
Ilmllc;ﬂZ@ng@LWll-tMIle -batyyarpideut yr ani de;

oo SRS G B DM ettﬁ&ﬂé% L OREW)-BHEEN  5-Bi6%o thidazolidin-

x0|m

3+—plf}1-6ﬂyﬂ M@ppmplo@wtmaju«zzwj b@gbdnildbtkic)mﬁdiﬂr@mnth trifluoro-
(2S,.35)-2-{(S)-4-]4-(2- Met hoxy- et hoxy) - phenyl ] dio

xaetiaRgy of i di n-1-y1} -
(28,38)-2-{2,5-Diox0o-4-[4-(2-piperidin-1-yl-ethoxy)-phenyl]-imidazolidin-1-yI}-
3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(2S,3S)-2-{4-[4-(2-Morpholin-4-yl-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-
yi}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(28,3S)-3-(3-Fluoro-phenyl)-2-{(R)-4-{4-(2-methoxy-ethoxy)-phenyl}-2,5-
dioxo-imidazolidin-1-yl}-N-(4-propionyl-thiazol-2-yl)-butyramide;
(25,38)-2-[(R)-4-(4-Methoxy-3-methyl-phenyl)-2,5-dioxo-imidazolidin-1-yl]}-3-
phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(25,38)-2-{(S)-4-[4-(2-Hydroxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-
phenyl-N-(4-propionyi-thiazol-2-yl)-butyramide;
(25,3S)-2-((R)-2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-3-phenyi-N-(4-propionyl-
thiazol-2-yl)-butyramide;
(25,38)-2-[4~(4-Dimethylamino-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-
N-(4-propionyl-thiazol-2-yl)-butyramide;
(28,3S)-2-[4-(4-Morpholin-4-yl-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
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3- phenyi - N- (4- propi onyl -t hi azol - 2-yl ) - butyram de ;
(2S,39)-2-{(R-4-[4-(2-Hydroxy-ethoxy)-phenyl]-2,5-dio

wosoe/isisg ol i di n- 1-yl } - 3- PCT/EP2005/008633

10

15

20

25

30

phenyl - N- (4- propi onyl -t hi azol - 2-yl ) - but yram de;
(2S,39)-2-((R)-4-{4-[2-(2- Met hoxy- et hoxy) - et hoxy] - phen
yl }-2,5-di oxoi m dazolidin- 1-yl)-3-phenyl-N(4-propio
pyI t hi azol - 2-yl ) - but yram de;

? H%Q%”Bﬁ %Zé-i/-yl]) ggt_y%nQP Y- et hoxy) - phenyl ] - 2, 5- di ox
phenyl 2%‘2&2@ 4°[r4L Qéﬂ'drb%\t' BFP%IHG% AV ;ﬁl@hxl 2. Sll%ﬁo 1mfdazohdm 1-

(2S, 3 | 'am no- et hoxy)
y& Cﬁpbg@yh lﬁ-ﬁﬁQﬂlﬁ)Wl-{ﬂllazol 2- yl) butyramlde

1113 (3RS DL OB kel el S

(lrﬂnc{a(zahdlﬁ - BylPBpreny-N(@prafibni-thizeolR-yb-Hutyramige;ony| - t

hi azo! - 2-y| ) _

b opy 38 BEIIGUA YR RISPapesatsREHd et Ry - BRs4 A Bethoxy-
PR o e B ot g

xy et [0S 5)2ridrig (R-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-

PG dRERe bl Grrpdiehy AR PE ARG &7 4. (4 et 1
?(yl- p!@?,ﬁR):&Bénwl@?gln:mmaﬁzpi -{(2Hinethoxy-ethoxy)-phenyl]-2,5-dioxo-
d@&%@b‘dig {%ﬁ\"& pmyéﬁm&wwa@wﬁ%xy) phenyl ]-2

, 5- di @x SSSUI\QFZ% M‘é'tﬁbxyecetyl thlaZOI-Z yl] 2 (R|)-4 (61 methoxy- henyl)

1- yl } - 3-pheny - pr opi oné -thi azol utyram
2 &dmummlmnt‘r-vlﬂﬁmb ulycanaided;

‘eﬁ§'; 35)075,5% (kP90 &by s BLRAT] diddi B B PP
3midaeolidin-yI1 3 phepylebuty rylamiazpthidzole-f-datboxyicadie; methyl ester;

é;zgxgg)[gﬁz%ééb% Q&}@ %blspoon—pheA'n)X llmldaZOII(}( % 1- rseg )élhlzngl
YulyraRies)thiabbleds-BaBRXARY Acid MhétRlestery| ) - but yram de;
2-{(2S,3S)-2-[(R)-4-(4-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
butyrylamino}-thiazole-4-carboxylic acid methyl ester;
2-{(2S,3S)-2-[(R)-4-(4-Hydroxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
butyrylamino}-thiazole-4-carboxylic acid methyl ester;
2-((2S,3S)-2-{(R)-4-[4-(2-Methoxy-ethoxy)-phenyl}-2,5-dioxo-imidazolidin-1-
yl}-3-phenyl-butyrylamino)-thiazole-4-carboxylic acid methyl ester;
2-((2S,35)-2-{(R)-4-[4-(2-Hydroxy-ethoxy)-phenyl}-2,5-dioxo-imidazolidin-1-
yl}-3-phenyl-butyrylamino)-thiazole-4-carboxylic acid methyl ester;
2-{(2S,3S)-2-[(R)-4-(4-Isopropoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-
phenyi-butyrylamino}-thiazole-4-carboxylic acid methyl ester;
2-{(25,35)-2-[(R)-4-(4-Methoxy-3-methyl-phenyl)-2,5-dioxo-imidazolidin-1-yi]-
3-phenyl-butyrylamino}-thiazole-4-carboxylic acid methyl ester;
| 2-((2S,3S)-2-{(R)-4-[4-(Dimethoxy-phosphorylmethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-butyrylamino)-thiazole-4-carboxylic acid methyl ester;
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(2S, 3S) - 3-(3-Fluoro-phenyl )-2-{(R)-4-[ 4-(2-met hoxy-eth
oxy) - phenyl ] -2, 5-

wole@xo018188 dazol i di n- 1-yl }-L/ - (4-propi onyl -t hi arCI/ER209$/)08633
- but yram de;
(2S,39)-2-[(R) -4-(4- Met hoxy- 3-net hyl - phenyl ) - 2, 5- di oxo
-imdazolidin-1-yl]-3-
phenyl - L/ - (4- propi onyl -t hi azol - 2- yI) butyram de;

Koot mARE IS %f%hiﬂtéc”@’wgé“oﬁyz LR R BREN) 2 Bdloxd-

plhﬁMO’llHVT-G FLFH l@ﬁﬂho}tthia%é@-4-%abﬂo)<ylhﬂédﬁ ABHEL ester;
(2S, 3S ) Di oxo- 4- ené/ i mdazolidin-1-yl)-3
- OB A - Biosmpren b M5 14 (3 m songpymathga)-phonyll-2.5-

(A5 R i - LB R AR B O ooy Pl Ber,
5 L/- (4-3}{(@&,W{(%H%Meﬂwy)ﬁhbn%lyeaﬁmdgo ém:jdazohdm 1-3&!] 3-methyl-
2S,3S) -, 2-14- (4- - phe i 0X0-i m da
( 'Tf%“‘%y'imgnﬂ} (ﬂyaﬁqé%yq?q_r oﬁlc{ﬂc&%mg%ﬁ 29§tﬁr 'azol - 2-yl)-bu
t yr am?RQS 3S) -2- ((R) 2@ -Dioxo-4-phenyl- lmldazolldm 1-yl?1 -3- methyl-

(2S, 3S) - { 4-(4 dr oxy- pi peri di n- phenyl |
Qﬁrﬁg(ry)yl@\m ipgnlerdqcarboxylic acid methyl ester

l}-3-
e A e L e S
10 I)}I}—a-nﬁetuyle;xentamcnwaminlogi-ltmazde-w-oarBBMe raxcld methyl ester;
L/ - (4- i . -
(25, 38 @R AN ARisRS R LBy R a5 Yl 2:6-glopo mdagolicin-1-
)WdetflryQé'tnm@}-Hﬂ&(ﬂé-ﬁ%boxyhc acid methyl ester ,
eny£ i m dazoli di n-1-yl henyl - but ram.
((ZS 3R)-3-Hydroxy-2-{(R)-4-[4-(2- methoxy-e hoxy)-phenyl}-2,5-dioxo-
4 R
m@a%ﬁ'ﬁﬁ YRl Bl AR RO ety Ui
15 (4-pr @((BS;ER)E&MEBUM% {)(R)}#}[df@ methoxy—ethoxy)-phenyl]-2,5-dioxo—

Vg SE S NG ezl fpabomiiic so methyt St

L/ - (4- - -
(28( 3821)0{(%'[321)}32% ho%t@ﬁ(& ?éih\b&?—'%l@ﬁg) 2 E]> dlox[o(u%ldadfzohdm -1
ydlqbqwmlyob Ie,-4 carboxylic acid methyl ester;

2-((2S,3R)-3-Methoxy-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-dioxo-
20 imidazolidin-1-yl}-butyrylamino)-thiazole-4-carboxylic acid methyl ester;
2-((2S,3R)-3-Benzyloxy-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-butyrylamino)-thiazole-4-carboxylic acid methyl ester;
2-((2S,3R)-3-(4-Chioro-benzyloxy)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-
2,5-dioxo-imidazolidin-1-yf}-butyrylamino)-thiazole-4-carboxylic acid methyl ester
25 2-{(2S,3R)-2-[(R)-4-(4-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-methyl-
pentanoylamino}-thiazole-4-carboxylic acid methyl ester
2-((25,3R)-2-{(R)-4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-
yi}-3-methyl-pentanoylamino)-thiazole-4-carboxylic acid methyl ester;
2-((25,3R)-2-{(R)-4-[4-(2-Methoxy-ethoxy)-phenyl]-2, 5-dioxo-imidazolidin-1-
30 yl}-3-methyl-pentanoylamino)-thiazole-4-carboxylic acid methyl ester;
2-{(2S,38)-2-[4-(4-Methanesulfonyl-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-
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2, 5-di oxo-im dazolidin-1-yl]-3-phenyl - butyram de;
2-{(2S,39)-2-[(R)-4-(2, 3- D hydro-benzo[ 1

WO djodiossaBs- 6- yl ) - 2, 5- di oxoi m dazol i di n- PCT/EP2005/008633

10

15

20

25

30

i -yl J-S-phenyl - but yryl am noHhi azol e”- carboxylic acid

nmet hyl ester;

2-1(2S,39)-2-((R) -2, 5-D oxo-4-phenyl -i m dazol i di n-1-yl

) - 3- phenyl but yryl am no] - thiazol e-4-carboxylic acid

Bher LS Tahinokhiazqla-4 e RBRYCAREhTEINAESEH: oxo- i mi da

zol i dixng &) LR P2 RARNMhEK}- ﬁé(rlnygmnet%oxo—lmldazohdm -1-yl]-3-methyl-3-

o}-thiazol e-4-car boxylic aci ester

ZJ"{GGWXBDGBMQH[f(OR)hlaquaAFWbommeE)hﬂeStedl oxo-i ni da

i az o A AR ZIRIPE St B AL dhaiprin-6-v)-2.5-dioxo-
Amida%5)iam) 1-21-Btherdt-bdtycAavhiohehixz e osarbopie ritid matthy ester;

di oxo-]j

1 1 9 eSS B g ersylomincapora2 Sxdipeaciminezoling1-y1-3-
gﬁfé(‘\lé/ ;ﬁézml{ thlaZCer -4- carbomhg Xa)clzldemeth)yl eSteﬂenyI 1-2.5.

di oxo- N-M GhlziofﬂrQJKNﬂi-methyl-ethyl)—thlazol 2-yl}-2-[(R)-4- (4-methoxy—phenyl)-2 5-
)@%)F%/‘ngxggggltd”pqtmré/bﬁgﬁﬂ@un}rghﬁol e-4-carboxylic acid

2- { (2328 35)2-[(RR%-(2;3-BiHyslep-bepgol ¥ Apdiexin!6-yl g 2 Z-dloraemidazolidin-1-

4 i s me ) thisrok2oys3-RheRy BMVAMIdSci o ot hyl

ester - - - -
2((2 éZS 3S3)-N-[4 { Q HXdroxy eth¥]l) thlaz??l r%e 3{! -2-[ (R)h4e§14 Trsethoxg %Penyl) -2,5

@iexa- mldamildwuﬁ ny]13-ph?nyl butyramlde _ _
3 Phe Vo U/l RIUNANkHoRS Phngty S H-BBKY imfad6iidin-1-yil-3-phenyi-

nmet hyl
Mjr?lﬁn‘ﬂﬁ)}ﬁbw{z(ol@-ﬂbaﬁéb)(yﬁt greididimgthyteesigbor y| net hoxy) - p

101 1 B8 RN B oL R R A s ethoxy)-
gﬁieﬁyg@ &Mioﬁhﬂazohdm 1-y|f}1 3-ph?nyl -b txran}dﬁe ¢ hoxy- phenyl
) - 2 5.(2|$@,8()1 4tEkihanesu myl-thlazo -2-yh-2-{(R)-4-[4- (2-methoxy-ethoxy)-
Tl 28 HoXbam b A5R.S5rERERGM; 201 o et hy!
2- ( ( 228 3BY-IN-(4+Efanesafpmegyibyel2-YIf-R{(R)-#44-(2-mathdhopcgthoxy)-
ORI o ARSI BRIV MEITIOR; azol e- 4- car b
oxyl I 2886y NRA- (P Hy8Ix§acetyl)-thiazol-2-yl]-2-{(R)-4-[4-(2-methoxy-ethoxy)-
phenyl]—2,5—dioxo-imidazolidin-1-yl}-3-pheﬁyl—butyramide;
(4-{(R)-1-[(1S,2S5)-1-(4-Acetyl-thiazol-2-ylcarbamoyl)-2-phenyi-propyl}-2,5-
dioxo-imidazolidin-4-yl}-phenoxy)-acetic acid methyl ester;
(4-{(R)-2,5-Dioxo-1-[(1S,2S)-2-phenyi-1-(4-propionyi-thiazol-2-ylcarbamoyl)-
propyll-imidazolidin-4-yl}-phenoxy)-acetic acid methyl ester;
(4-{2,5-Dioxo-1-[(1S,2S)-2-phenyl-1-(4-propionyl-thiazol-2-ylcarbamoyl)-
propyl]-imidazolidin-4-yl}-phenoxy)-acetic acid;
(2S,3S)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-dimethylcarbamoyimethoxy-
phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-butyramide;
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2-{(2S,39)-2-[(R) -4-(4- Met hoxy- phenyl ) -2, 5-di oxo-i m da
zolidin-1-yl]-3-nethyl pentanoyl am no} -

wao bioamedies 4- car boxylic acid nethyl ester; PCT/EP2005/008633

10

15

20

25

30

2-[(2S,39)-2-((R -2, 5-Di oxo- 4-phenyl -i m dazol i di n- 1-yl
) - 3- net hyl pent anoyl am no] - thiazol e-4-carboxylic acid
t hyl ter,;
r2n-9( ()2/8, gg) er2 {(R)-4-[4-(2-Met hoxy- et hoxy) - phenyl ] -2, 5-
g e S 1
135 R ST Rearh B iz oy ek By e-metbuicagimaimethony-
S TSI [ R R e 2, 5.
i oxo-i @Y bN:r &'rAcpeinTthiazoI-2-yl)—2—[(R)-4-(4_—carbar_noylmethoxy—phenyl)—Z,5—
Y b G AThOYT-S BrgR! SitaRgBoXy! ¢ aci d methy!
2-( I( 2S(ZZSSR)%X_%N#MQ%%WM?{%@WWQ[-QR§-2={WE[(21ﬁPé!th¢yt§mW:arfbbmoyl)—
en - - di i_m_dazol i din- .
AP Pt ea RRISZERsine T ok By Y OISRt hy|
ter; -N-(4- -thiazol-2-yD-2-((R)-4-{4-[(2- - -
521 (o8RO Aoeiigot 2 R oy etyarbamon
) methenyl-phenyd}-25edioxarinidazolidin-i-yl)-3-phenyl-butyramide;
éS%IL]: A &lg,yé)Y}\IQH]AE%)(VI-ttllﬁ5?5!55—?D—%—&ﬂs-gsﬁy(blng‘or%'c:f?n-ﬂg/tl-gycl)xo—ethoxy)-
2pﬁér@§3723§)dié§ed¥hjihazoﬁdRFI-Q@&éhéﬁvlthQmjda@heny| )-2,5-d
1T b D escebitizantez w0 25 By Hlexad 4-Gespigd-pyrolidin-1-
gﬂ(e?g@sxy% th_e gy’&/llsnt‘"ﬁgi?/“-déq {1 (ng)BEh ‘r’ﬂ‘-"s thxrlrrgmgi’y- et hoxy) - ph
enyl ] -2 @rbﬁ&)ﬁ%@@ethﬂnarbamoy methoxy-phenyl)—2,5-dioxo—
é@%‘ué%z;&im#'i YhARIM-N 435 YT-BRE RN -Bu i dEt hy!
2- (( 2lszsga)S)gz-ﬁa)ayd@gwh&rqb(rtﬁéméylh@th&ynmmw,sicﬁmooyihwidazondin-
e - -dj oxoi m olidin- i
S by D le Ry R iaR 250 B FRSRRS ¢ aci d et hyl
t ; . L4-1(D- - - - -2 5.di -
oo (SR (N S bR Tl oo
X z_m{)lsayy?-y_hé’:ngmqr}yl—_lv-(&proplonyl—thiazol—z-yl -butyramide;
G o3 BB Abadlondroflin A Y3-S TS - REAEL 8- loo-
Zg‘lﬁcﬂa(’]?ﬁaliaiﬁ)1—?!}{3(—ﬂ)erﬁ%—(\lﬁ(ﬁ@bbﬁ)é%&—%&}ylﬁbEstyda'rﬁi)de; i m da
zol i din=1: - 3 .
£hi ar PSS Bi Do B i REbrGE-Batalidin-1-yi-ethoxy)-phenyl}
imidazolidin-1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(2S,3S)-2-{(R)-4-[4-(2-Azetidin-1 -yl—2—oxo-ethoxy)—phenyl]—2,5—dioxo-
imidazolidin-1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide and
(25,3S8)-N-(4-Cyclopropanecarbonyl-thiazol-2-yl)-2-[(R)-4-(4-

methylcarbamoyimethoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide.

[0022] "Alkyl" denotes a straight-chained, branched or cyclic saturated aliphatic
hydrocarbon. Preferably, alkyl denotes a lower alkyl group i.e., a C1-C6 alky! group
and includes methyl, ethyl, propyl, isopropyl, butyl, t-butyl, 2-butyl, pentyl, hexy!, and
the like. Generally, lower alkyl is preferably C1-C4 alkyl, and more preferably C1-
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2-((2S,3R)-2-{(R-4-[4-(2- Met hoxy- et hoxy) - phenyl ] - 2, 5-
di oxo-i m dazol i di n- 1-

W@ kjos®1818% hyl - pent anoyl ami no) -t hi azol e- 4- car boRgT/ER2005/008633

10

15

20

25

30

acid nethyl ester;

2-((2S,3R)-2-{(R-4-[4-(2- Met hoxy- et hoxy) - phenyl ] - 2, 5-
di oxo-i m dazol i di n-1-

yl }-3-net hyl - pent anoyl am no) - t hi azol e- 4- car boxyl i c

33 BudF 5 Yoot H rvelprlid ascuns iy molsien yiying 1ol pseferably 3 o
v Sékb@hlaibms1n0{bdm§c9$)@g5%bylb5§/d{6b(érﬁw AR ARG JroGpE.b

oxylic acid nethyl
2- {(S) 2-[(R)-4-(4- I\/bthoxy phe

#%Mt yry 3%%1%%I az OP&O clgr% yphe aﬁ%m%ﬁ%%%rﬁgl?ycnc

d‘&demqarbon radical, preferably a 6-10 member aromatic ring system Preferred aryl

' daz|or‘l il:ddgcpat %@]q@ﬂl%gaiq p enw ¥1 mhyP tolyP ())clylefll 4-c

2 {(28 3S) - 2- [(R) 4- (4- Acet yl am no- phenyl ) -2, 5-di oxo-i
mdaquldln 1-yl]-3-

dRe24d H&ﬁryra}q"anmaps eniaioniselectedfromndyl Pandc$.d met hyl

ester;

N-[4-(1- Hydr oxy- 1- et hyl -et hyl) -t hi azol -2-yl]-2-[(R) -4
[QﬂzﬁéHstcyal}yh'engar)s-a) aromatic heterocyclic ring system containing up to two
(@gss re qaz%etgrroeéy]fg}(qgwaag nﬁ'ﬁg%é%o? [’nmﬁlgd to, thienyl, furyl,

nﬂdcﬂylo yﬂoK}l- ﬁk/bldlﬁyﬁﬂkﬁw'dﬂa@@@@'thi@kﬁryil'qumolmyl Ynmudmyl
4- (1- hydr oxy- propyl)-thi azol I']-3-pheny

ymgj@zg and tetrazolyl.

(2S,3S)-N-[4-(1-Hydroxy-ethyl)-thiazol-2-yl]-2-[(R)-4-

(4- met hoxy- phenyl ) -2, 5-

dO@BﬁiAm’mda@O idi-ir tri-Isupblitunisheminle- dryl o letebayy! rings one can

%éhﬁ%qts oi;)zl'l L%R%)hip{éfoa%l\ﬂg @IPW ltﬁpﬂ.&% élkylamlneg Xaonlllne éjenvatlves

tahiiaad elefiv4tiveardi they/ hhlﬁﬂé‘@éﬁvéiiv%babﬁcﬁgh@' ﬁmds carboxylic acid esters,
(2S, 3S).-/ V- (4- Et hyl sul f anyl -t hi azol 2-{(R)-4-[ 4-
@grb@(y i®RGIdaAmigey pnd methanesulfonyl. When two or more substituents are

ﬁﬁ’&%%”%éf ! @*%f%’“ﬁﬂﬁ fibitiyink dido Be PREA TPHEADANof a fused

ringl Suchdzeed ﬂngd neRd( Byt-ate[not (i mtaéumdxymthybemdloxyphenyl and

%fe%)/]en%dlsox% é(r? | m dazolidin-1-yl}-3-phenyl-butyram

[0027] “Alkoxy or lower alkoxy” refers to any of the above lower alky! groups
attached to an oxygen atom. Typical lower alkoxy groups include methoxy, ethoxy,
isopropoxy or propoxy, butyloxy and the like. Further included within the meaning of
alkoxy are multiple alkoxy side chains, e.g. ethoxy ethoxy, methoxy ethoxy, methoxy
ethoxy ethoxy and the like and substituted alkoxy side chains,e.g., dimethylamino
ethoxy, diethylamino ethoxy, dimethoxy-phosphoryl methoxy and the like. Also
included within the meaning of alkoxy are alkoxy side chains bearing additional
substituents such as carboxylic acids, carboxylic acid esters and carboxylic acid

amides.
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(2S, 3S)-/V-(4-Ethanesul fonyl -thiazol-2-yl)-2-{(R)-4-[4
- ( 2- met hoxy- et hoxy) -

w@b@awidis2, 5- di oxo-i m dazol i di n-1-yl } - 3- pheny| POT/ER2085108633

de;
(2S,3S)-L/-[4-(2-Hydroxy-acetyl)-thiazol-2-yl]-2-{(R)-
4-[ 4- ( 2- met hoxy- et hoxy) -

phenyl ] - 2, 5-di oxo-i m dazol i di n-1-yl }-3- phenyl - but yram
de; (4-{(R-1 -[(1 S,25-1

-(4- Acetyl -thi azol - 2-yl car banoyl ) - 2- phenyl - propyl ]-2,5

To§ad bRz abhtY Scdpible BHER It} RFELbhvttibHafPt&¥lified
(Céﬂip(olia)‘d&f%fﬁhlﬂwmv'hé B aRIS)xy2 giupn which-dsferpretaiothd biblogical
SBEanasARARSPaRe 21 (1o CpMRAEES Cf SR 2R dregenyRd in vivo
gﬁttﬁé oréémi;r%) 50 Bledrrebpbding active carboxylic acid.

- 2- phenyl - 1- (4- propi onyl - t hi azol -2-yl car banoyl ) -
propyl ]-1m dazolidin-4-yl}-phenoxy)-acetic acid,

&@%?n@ﬁ{ (ﬁ] Ess Juné I(l,%?e?g Lhd 1 dsof Rbrstol ﬂﬁeddéT?/EHV of
%héﬂﬂaommcahtdapmhmdh 3] aizayét]le  Pasigy lof Puodrugsr Blmdgaard Hans ed.

géé&?ﬂ%ﬂ %@%?]%&QQ% al., %h%r%ace&tl(:a? Dosa(ge Eermél and Drug
@)éwggos&’stémﬂeﬁﬂtd Hgusiaybp foaotmwtm éé’r@-'lﬂa%n et al.

(4-Acetyl -t hi azol - ¥2 - 4- (4- car bamo
|epfg1q¢d;>gf ng@ﬁm)grzargd Development (2d Ed. 19 B) at pp 152-191.
di oxo-i m dazol i di n-1-yl]-3-phenyl - butyram de;
(2S,3S)-L/-(4-Acetyl-thiazol-2-yl)-2-((R)-4-{4-[(2-net
I[MG]éPhaﬂnmdnmmw éccep_mb!lmxafli”-r}aleess to convelnti%nal acid-addition salts
] 0XO0- | I din-1- - 3-phenyl - but yram

(c% §a§g)adg} 10(145%3?9% re%lﬁ g?gblolggv%\s e@?% e% 3 E)r()geﬁéqs of the

o%hh&! lof ﬁ’fé’?r@@éht)mventlon and are formed from suitable non- toxllc organic

mat oxy] - phen di oxo-i m dazol i di n-1-yl)-3-pheny
qgm gawp@@lds or orgamc or inorganic bases. Sample acid-addition salts include

% 3@%{\)?{6 fg 0 o g?hlc Jaio%zﬁjchzasywdrgcr{l&% ada [hégld('gbrgﬂ{lé’ acid,
piydrryd)dle z,clﬁ sulfuric acid dagfahiic acid 1 plydsphdrip laeidyd ndonitricr acid, and
{bisedsiver rom AeaT)s apHls sy6h 28 Fyiojuepspyifgnivagid saieylioacid
[ethanE31foRid*¥did Bxaflt Becilt; succinic acid, citric acid, malic acid, lactic acid,
fumaric acid, trifluoro acetic acid and the like. Sample base-addition salts include
those derived from ammonium, potassium, sodium and, quaternary ammonium
hydroxides, such as for example, tetramethylammonium hydroxide. Chemical
modification of a pharmaceutical compound (i.e. drug) into a salt is a technique well
known to pharmaceutical chemists to obtain improved physical and chemical
stability, hygroscopicity, flowability and solubility of compounds. See, e.g., Ansel ef
al., Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995) at pp.
196 and 1456-1457.
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yl - et hoxy) - phenyl ] -i m dazol i di n-1-yl } - 3- phenyl - but yram
i de;

W@ 28588182- [ (R) - 4- (4- Di et hyl car banoyl net hoxy - pOTERp10p5/@8633
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, 5-di oxoi mi dazolidin- 1-yl]-3-phenyl -

L/ - (4- propi onyl -t hi azol -2-yl)-butyram de;
(2S,39)-2-[(R) -4-(4- Met hyl car banoyl et hoxy- phenyl )-2,5
- di oxo-i m dazol i di n-

e[0}53;1 “%harma elu_t|%/a|| ac eptgtglg méhél% gls aﬁarmacgutPca tgcre%gbqe carrier,
(i%é ﬁéar 8rc§ (Zn%sargsl' é)lf(ag 8M@ﬁdaﬂwc§é&xbréam6§ﬂaékamm§ R8-toxic to

azol
ﬂhglsyb@optmwmch lthe pantputmuconr@bunml%a@hmst?neﬁ but yramni d
e;
(2S,39)-2-{(R)-4-[4-(2-Mrpholin-4-yl-2-oxo-ethoxy)-ph

e[DBBi}“SuBsxﬂu@dm a8 it bistiditett ad/f yit I}et@rq@mﬂnuieans that the substitution
L/ - pro [ onggl -t hi azo|

(029 ey 3% bt modt pretipnspd. e aheRgSs inslicatsd thathe

gﬂf&%@éﬁ!ﬁéh]s bstltu‘uon Sl’[? are mdependently select?]d frorr‘ the specified
azolidin-1 y‘ﬁ pheny - (4- propi onyl I azo

ydptiobat yr ani de;

(2S,39)-2-{(R) -4-[4-(2-Azetidi n-1-y[ - 2- ox0- et hoxy) - phe
nyl]-2, 5-di oxoi m dazol i din- 1-yl}-3-phenyl -
L[bﬂ3$]—“ﬂ7herdp@nﬁd:awféf&z:ﬂbe ampujt’ e anisoam deoantiof at least one

)(%%g?r;ted co Ol%/cf !th%t d% %%%tall)r/ Pn% tls_grgllfg%a%lon an%/c)Jr preLents
¥ ye%}%éhﬁéﬁm hgﬁtbhQMOPB@IF%&IU&nEh@h%%HBr%E Qhédi n-

3- phenyl yram de kyl " denotes a
strai ght - chai ned, branched or cycl i c saturated

a@gggﬁmﬁic%g‘#%r& qge P%S%Eﬁ “@%hﬁ?fﬁ k%%eéﬁﬁﬂ?}ﬁ]ee freftment or control
;ﬁg:b%l@ealfmtlh? Hxsoﬁjehsltsucl@ Be mﬂammamgy/apwlmnhmb)dlsorders eg.,

n
CeRBnLP, SoTNRINE st & onyderesnt SndAE painieie diseasey CNS
rﬂ?é@rd@fseﬁa@j akdufodthie3pdih anb; m%@ﬁ&h&s oﬁf:ol%ﬁ&'apéiggbders These

groups are€e noi eties havi ng 0, preferabl

dmnmnur@sm.d fpmulammﬁgcwamm aﬁpgi ICOUW!;JIT@%GT&WEPG wsrful in the

@ggr%gc"%‘:“%g. c?%'k?@,%%zﬁ’o iacS ’ ca%@c%gg&l’ 8(%"’ lung and

hrdstatetunoorsr adi cal , preferably a 6-10 nenber aronatic

ring system Preferred aryl

[0035] The compounds of the present invention may furthermore be used in the
manufacture of a medicament for treatment or control of cell proliferative disorders
such as inflammatory/autoimmune disorders, e.g., restenosis, cognative disorders,
e.g., dementia and Alzheimer’s disease, CNS disorders, e.g., neuropathic pain and,
in particular, oncological disorders. These compounds and formulations containing
said compounds may furthermore be used in the manufacture of a medicament for
treatment or control of solid tumors, such as, for example, breast, colon, lung and

prostate tumors.
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groups include, but are not Ilimted to, phenyl,
napht hyl, tolyl, and xylyl. [0024]"Hetero atont neans

warooatesmssel ected from N, O and S. [0025] " Het BCDAEP3N05/008633
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means an aromati c heterocyclic ring system containing
up to two rings. Preferred heteroaryl groups include,
but are not limted to, thienyl, furyl, indolyl,
pyrronI pyridinyl, pyrazinyl, oxazolyl, thiaxolyl,

o) AL BN LT B BSOS LI 50E 8 g

Oésghﬂh@frﬂﬁfafboﬁ BIRGS aRA hefrafdre H@yl&ﬁpr@}ééﬁ@@ﬂmxt@el{s@ﬂdiﬁerent
roxyl al kox hal ogen, al kyl am nes, aniline

omere\mqm@@ Tb%Va@OléﬁelﬁpméfS oasbefsolated siiknpwa separation methods,
|b \éﬂ? JR'OXyl ic acids, carboxylic acid esters,
boxy am des and net hanesul fonyl. Wen two
nor e substltuents are present on an aryl or

Cﬁbgl}fg erepeifialglndve RSt Al o RS If BEEoRBCR yith this
|h{7ér‘itﬁﬁ1 fn@ansd afl RS b?@@rﬂg@ﬁfﬁ/@fh%ﬂg effdtéive to prevent, alleviate or
4- et h¥l enedi oxyphenyl 027] " Al koxy or_ | ower

aameb@ra & %yrépt@mswfadweasfa qrrpéolabwee sywivel ef thesubiest peing treated.
@?ﬁ%?ﬁjatfoﬂ tRééé%SUn@atug&feIé(\% &r%uhﬂ&%thﬁi !ﬁ%’%}km infhe art
roups I nclude nmethoxy, ethoxy,

I SOPr opoxy
butyl oxy and the like. Further included MAthIn the

o936 b Perhiite Sastiun Ahactiniey 9ovasd 26 SBRRHA acoording to

eﬂ'nm}Weﬁﬂ'% éahﬁvéry Wﬁthﬂﬂﬂno@qﬁﬁﬁ and ﬁﬁy@:’e“d@té‘mﬁh@@ in a manner known

chai ns. e. i met hyl am no et hox di et hyl am no

et prt. osqllﬁ@tqﬂ?)?geﬁﬂﬂ)b@Iﬁét%ﬁlted‘r@tt%@XWIWHHa&fﬁ@UIFﬁBTR@nTS in each
b AE ol R hEoTE B i AR R e route o
cadrbmgtta’tlonamiedmndlmnkhmmg ifreatad| @b well @s shapatient being treated. In

o box% @egc%[sgro @F f()élp rﬁ 8%! e Phar%?q‘i@ﬁg{:f ult¥\umans weighing

eé’érﬁbkfﬂeﬂély 70 Kg, a daily dosage of about 10 mg to about 10,000 mg, preferably
from about 200 mg to about 1,000 mg, should be appropriate, although the upper
limit may be exceeded when indicated. The daily dosage can be administered as a
single dose or in divided doses, or for parenteral administration, it may be given as

continuous infusion.

Reaction Schemes
[0039] Compounds of formula 6, where R8 = alkyl or substituted alkyl, can be
prepared according to the method outlined in scheme 1. As set forth in scheme 1,
the known compound 1 when treated with di-ferf-butyl dicarbonate in refluxing
pyridine gave compound 2. Compound 2 was then hydrolyzed with lithium
hydroxide in a mixture of tetrahydrofuran and water to give the corresponding
cérboxylic acid 3. Compound 3 was first reacted with 2-chloro-4,5-dimethoxy-1,3,5-
triazine and N-methyimorpholine in tetrahydrofuran, then with the N, O-
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conpound of fornmula | having a carboxyl group, which
esters retain the biological effectiveness and

w@e@poigises of the compounds of fornula | and BEEEP2005/008633

10

15.

cleaved in vivo (in the organism to the corresponding
active carboxylic acid. [0029] Information concerning
esters and the use of esters for the delivery of

phar maceuti cal conmpounds is available in Design of

Prodrugs., Bundgaard Han d. | sevjer. 985) .., See ,
D6y RNge O BTG vy ol SShiar e LA By Ry J SRS Campound with
el 2R | OehYosmba @8R betidhvEfled IPRStbnéd oPRrmulBs 48R alky!
Krogsgaar d- Larsen, et al., Textbook of Drug Design and
Deagriespira ghlofidd oFpromdesaltsiGognardggagents) in[efbgwgp! solvents.

" [ . - t

TR ORI 8 RSB BuRPLIr EaBEent compouncs of ormut
Falvits atibabd effetiriemdvatobihel fedibtiblloxfichionyhvgroese. atrifluoroacetic
prwerti es of the conpounds of the present invention

&% are formed from suitable non-toxic organic or

i norgani c acids or organic or inorganic bases. Sanple
acid-addition salts include those derived from

i norgani ¢ aci ds such as hyddelemert ¢ acid, hydrobromc

acid, hydroiodic acid, sulfgric acid, sulfamc acid,

phosp I ¢ acildHaneh,ni tr oc—%%it\dﬁand t Ho5®0 debi eﬂ o
fromorg c acids—such as ol ejﬁsu;r‘ﬁgm acijd;
sal i cyl i teaoing, "ithanesul f i ¢ aei d, oxalc aci ,»\ﬁJLOk
succinic acid, citric acid, nplic acid, lactic acid,
fumaric acid, trifluoro acetic acid and the | igke. |
Sanpl e base-addition salts include those deri)geNd frlo
anmoni um potassi um sodi um and, quaternary AnmjoNi Ll'éﬂj
hydr oxi des, such as for exanpl e, tetranet¥d afmoieymo
hydr oxi de. Chem cal nodification of a pharnaceuti cdl
conpound (i.e. drug) into a salt is a techni g,lmeN/WeII
known to pharmaceutical chem sts to obtain inpriowag
physi cal and chem cal stability, hygroscopicity,
flowabi®ity and sol ubility’ of corrpoundg. §ee,—0\e. Y
CF,COH R8 g-Mg N

AnseRé N N (@] / N (@]
/S»\NHz /S»\mkok X=BrorCl /s»\ﬁ/u\ok

6 5 4

NEt,

[0040] As set forth in scheme 2, an alternative method of functionalizing compound
4 is via formation of the bis-tert-butoxycarbonylamino derivative 7 with di-ferf-butyl
dicarbonate and potassium carbonate. Compound 7 can then be converted into
ketones of formula 8 by reaction with the appropriate organometallic reagent e.g.
oganolithium reagents. Compounds of formula 6 are obtained from compounds of
formula 8 after treatment with acid to effect removal of the fert-butyloxycarbonyl

group e.g. trifluoroacetic acid.

Scheme 2
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al ., Pharmaceutical Dosage Forns and Drug Delivery
Systens (6th Ed. 1995) at pp. 196 and 1456- 1457.[0031]

wO Rwaonsaseut i cal |y acceptable,” such as PCT/EP2005/008633

10

15

20

pharmaceutically acceptable carrier, excipient, etc.,
nmeans phar macol ogi cal |y acceptabl e and substantially
non-toxic to the subject to which the particular
compound i s admi nistered. [0032] "Substituted,” as in
substituted aryl or heteroaryl, neans that the
substitution can occur at of r nore positiong -§?
unl ess herw se indic d, fhatnthe substituent
each glbstjtugion §g3@§6 e ind %ﬂ@i@ _el ecte grpﬁk'l<
t he spec/ ﬁqpl.pkjon&5010033] %hgtapeutrcally
ef fective® anDunt" means an anount’ at | east one
desi gnat ed conpound t hat srgnlflcaﬁ#ry inhibits /#\
proliferat#on and/or prevents dififerentiation of a 8
human tunor cell, including human tunor cell [Iines.
[ 0034] The conpounds of the present invention are lC&C%H
useful in the treatnment or control of cel
proliferative disorders such as
i nf | anmat ory/ aut oi mmune di sorders, e.g., restend@"ﬁr
cognative disorders, e.g., denentra and Al zhei ner’ )\
di sease, CNS disorders, e.g., neuropathic pain and,
particul ar, oncol ogi cal disorders. These conpounds énd

|
OFHIR e EReRR e WpSl EnrrREBBARS, {RkcHRe iRkl roup
ffonth@)mnpifreatrcbr efdthis, substitment may dpegpudsipleoby appropuaiar tse of known

FRRDAKS RO GPBRTC G s R BorL PRE Kapdag=tlS o e el Such

frﬁ’édrﬁééii‘in&‘?ﬁém@é p@@ﬁbreqhnr@édrﬁléw afftir ohttdcRIcAbH BEthe R8 substituent
di sorders such as infl anmat ory/ aut oi nmune di sorders,

©r @n, anyesithsaadent desyghve bearing this sidstitueat,y. | dement i a

and Al zheinmer's di sease, CNS disorders, e.g.,

neur opat hi ¢ pai n and,

[0042] In addition, the ketone functional group present in compounds of formula 5, 6

and 8 is a reactive functional group and may be amenable to further chemical
transformations using methods known in the field of organic chemistry and by one
knowledgable in the field. Such modifications may be possible immediately after
formation of the ketone functional group or on any subsequent derivative bearing

this substituent.

[0043] As set forth in scheme 3, a solution of substituted 2-propenoic acid 9 and
triethylamine in dry tetrahydrofuran at low temperature, e.g. -78 °C, is treated with
trimethylacetyl chioride and then with the anion of (S)-(+)-4-phenyl-2-oxazolidinone
anion (generated with n-butyi lithium) to give a compounds of formula 10.
Compounds of formula 10 react with an appropriate Grignard reagents in the
presence of copper(l) bromide-dimethyl sulfide complex to give compounds of
formula 11. The Grignard reagents utilized in this transformation may contain aryl,
substituted aryl, heteroaryl or substituted heteroaryl groups which are incorporated

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



in particular, oncol ogical disorders. These conpounds
and fornul ati ons containing said conpounds nay

wo obloesisor e be used in the manufacture of a nedi/EPIPe5008633
for treatnment or control of solid tunors, such as, for
exanpl e, breast, colon, lung and prostate
tunors. [ 0036] The conpounds of forrmula las well as
their salts have at |east one asymretric carbon atom

and therefore may be present as mixtures of different,
spBeHNgs REFMUiht2 by fregtisentdsrarith 8 sHORG bpsR Pt POIHFIUM

BE4Bo ARG RzRR ATRLEALY rarthent Bt 2R DA RIOEy pheny suffony/

iaridec d2ompocedsoitformdiad 2i wererttydovgerelyredam thenpreseneg of di-fert-
0 nd that i effective to prevent, alleviate.cor

BREF AlsAoearls At saldimaCeldebts Bl eitp fneR L st 12.

ork g rfdsirg6imiae 1A gvdre @dtffed Potédhpainidervf $brmtula 13 by

therapeutically effective ampunt is wthin the skill

treatrentawith hydiogen peraxidenaindBiwm bygnoyides f ect i ve
anount or dosage of a conpound according to this
invention can vary within wide limts and nay be
determned in a nanner knowBchemel®e art. Such dosage
will be adjusted to the individual requi renents in o
each particul ar case includingpfhe spac iC
conpeuUpH( son BefRgE@eERi st er ed, rou of RO N
admi ni st fat rgn - e conti t'?%ﬂ’/\lghe'i"ﬁg TTEal®E as *é
as the pati eWt"’Bﬁég@otreat ed. lon general, in tfhee
of oral or parenthéral @dm nistration to adult hun®is
wei ghi #g approxi mat8ly 70 Kg, & daily dosa)g‘g_'MB% aboli
10 ng to about 10,000 ny, preferably from'abo
to about 1,000 ng, should be appropriate, #lthgugh the
upper Iimt may be exceeded when indicated. T, ]
dosage can be adninistered as a single dosevol
di vi ded dpses, or for parentgeral adm nistrat!i on,
may be di gdLr\'aHs cont i nuo oiJnIlH i on. Nphﬁ/\
: : O [(CHy);COC(0),0 2 NO

: LiOH H
RO I OH U Re\é/\mN\‘( . g\g/\ﬂ/N

R
: H,0, A, 0 © PAIC, H, o
R1o@ R10@ R10

14 13 12

o=

[0044] The R9 group shown in scheme 3 can be either alkyl or substituted alkyl. In
the case where R9 is substituted alkyl, the substituent may be unreactive fo the
conditions employed in subsequent chemical transformations on remote parts of the
molecule so that the R9 group persists into the compounds claimed in the present
invention in a chemjcaﬂy unchanged form. Alternatively, the RO group may contain
a potentially reactive functional group present in a protected form from which the
functional group may be liberated at an appropriate point during subsequent
chemical transformations. For a more complete description of the utility of
protecting groups see Protecting Groups in Organic Synthesis, 3" Edition, T. W.
Greene and P. G. M. Wuts, Wiley-Interscience. ’

[0045] The R10 group shown in scheme 3 can be either hydrogen, alkyl, substituted
-20 -



Reacti on Schenes [0039] Conpounds of fornula 6, where
R8 = al kyl or substituted al ky!, can be prepared

wa@aewe/nsieg) to the nethod outlined in schene 1.PEWEB®D5/008633

10

15

20

25

forth in schene 1, the known conpound 1 when treated
with di-terf-butyl dicarbonate in refluxing pyridine
gave conpound 2. Conpound 2 was then hydrolyzed wth
I'i thi um hydroxide in a mxture of tetrahydrofuran and
water to give the correspondi ng carboxylic acid 3.
RPN R@IPeRas first reacted with

2-chl oro-4, 5-di net hoxy-1 , 3,5- triazine and

L/ - met hyl mor phoi i ne in tetrahydrofuran, then with the
NPQ#6TAs Bstl farthlirosshieans Aecappwts o foraeuland were converted to the

FHERIIAT At bkl N PRC HUE I b R e borpyricine in
Ltﬁd:kﬂ@ro@hét%bnﬁagibﬁﬁdouﬁw bf forimdies 05 weretregdiedsaitt sompounds of
ghard reagent s) in ethereal | vents

§f9W|?6§ 6 e P ?er?é‘ﬁe&s{\lé\m?gﬁ' mqr%m(ﬁ{nPMﬁtreg&lon ca?alyzed by the
wgﬁ%efm%tﬁgly H aﬁ%rg/ rbrﬁxcﬂn%ré\ﬁa\% reeiatioR T8 \gile &1 internal

group e.g trifluoroacetic

a’eadborstﬁmmamr@baMeenH OQ-md €20 . Aopusiopaef sarmula 6 may be
B SaBRURES o5 BT PR 2B O apogrivt knour

hethbasf eldsrmpolraseeyradiaceodiing toathé\rﬁetﬁods bltlined in schemes 1

di -fe/f-butyl dicarbonate_and assi u onpat e.
@¥dulbitie Wak GoRepPUREs IR 36 Wers O sCgmpounds of

frRFL2Y eSWP?é A&R6dcRIY With RiffuBfoRBRE BB t@tgfi\/e a compounds of

organonetal | i c reagent e.qg.
formula 17. Compounds of formula 17 were coupled with a-amino acid derivatives,

preferably an enantiomerically enriched phenyl glycine derivative (either a known
compound or a compound prepared by known methods), with 1-
hydroxybenzotriazole and O-benzotriazol-1-yI-N,N, N’,N"-
tetramethyluroniumhexaflurorophosphate to give compounds of formula 18. In the
case when the o-amino acid derivative used is a phenyl glycine derivative R11 may
be hydroxy, alkoxy, substituted alkoxy, acylated amine, substituted sulfone and
phosphate. In the case when the a-amino acid derivatives is an enantiomerically
enriched phenyl glycine derivative these compounds may be conveniently prepared
from 4-hydroxyphenyl glycine for which both enantiomers are commercialiy
available. Compounds of formula 18 were reacted with trifluoroacetic acid to give
compounds of formula 19 by removal of the fert-butylcarbamate protecting group.
Compounds of formula 19 were treated with diphosgene and diisopropylethyl amine
to give substituted hydantoins of formula 20 in a solvent such as dichloromethane,

tetrahydrofuran or a mixture of tetrahdrofuran and toluene.

Scheme 4
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oganol i t hi um reagents. Conpounds of forrmula 6 are

obt ai ned from conpounds of fornula 8 after treatnent
wowdoe/ossasgl to effect renoval of the PCT/EP2005/008633

te/ f-butyl oxycarbonyl group e.g. trifluoroacetic acid.

Schenme 2CF3CO2H 6 [0041] In the case where the

substituent R8 contains a reactive functional group

further nodification of this substituent nay be

possi bl e by approprlate use of known net hods and

chem cal transfornatlons by one know edgabfe in theo

conpotnds of formula 5 , 6 d 8 is a reactivé R10
functional group and nmay be anqgable to further

chem cal "transformati ons usi ng frethods known in the
field of organic chem stry and by one know edgable in
the field. Such nodifications may be posseblg
i medi ately after fognatlon of the ket pi_onal

group or on any sssbhgéquent d atd ve bearingyt R8\§ci
(A

field. oSug,h rmdl fi aT ons mayobe, p035| bl e Iy di 8¢

af t eg,oi t:he R8- nt S of SOTNHNY /7
subsequel t vati-ve—beari Wowﬁ
| R10 8?1 the k':é’{"’éﬂﬁe k10 gr oup proes

l CF,COH

substituent. [0043] S@t f hoi n, sche -R18 N O

sol ution of substit g,&d &[ﬁiu aci SN NH,
triethylamne in dry telrahyfirof uran at | ow H
tenperature, e.g. - IR treated with R10 R9

trimethylacetyl chlori and then with the anion of
(S)-(+)-4-phenyl -2-oxazo!i ¢ none ani on (generated with 17
n-butyl lithium to give a conpounds of formrula 10.
Conpounds of fornmula 10 rea F3CW2Hh an appropriate
Gignard reagents |n the pr sence of copper (1)

br om de- di net hyl de co to ive co
y : g ¢ fmayi? o
o CI JN O
i : SJ\H Nm

C R11

R10 RO

20
[0047] The reaction conditions for the above reactions can vary to a certain extent.

[0048] The process for the manufacture of a compound of formula Il according to

the invention, whereby

5 a) a compound of formula 17
0
R8\§\
a8
A A,
H
R10 R9
17

is reacted with a compound of the formula as follows
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formula 11. The Grignard reagents utilized in this
transformati on may contain aryl, substituted aryl,
whede0oH8y/| or substituted heteroaryl groups WCTREPEN®008633

i ncorporated in to conmpounds of formula 11 . Conpounds

of forrmula 11 were converted toconpounds of fornula 12

by treatnment first with a strong base e.g. potassium
hexanet hyl di si |l azane foll owed by treatnent with 2,4,6
triisopropyl phenyl sul fonyl azide. Conpounds of fornula

12 wer & hygrogenol yzed in the presence of di-fe/fbutyl

di c M. afld_pal | adi um on charcoal to give

compound of! fo la 13. Conpounds of forrmula 14 were
obtain g{ﬁq conmpounds of fornula 13 by treatnent
with h peroxi de and |ithium hydroxi de. Scheme 3

14 13 12°[0044] The RO group shown in schenme 3 can be
either alkyl or substituted alkyl. In the case where
RO is substituted al kyl, the substituent may be

unr gagive\eecdmpdlrel ofdodntilack®s enpl oyed in subsequent
chem cal transformations on renote parts of the

so that t g';roup persists into the
n’S%un s cl ai ned bresent invention in a
chem c Y‘ urighapged m AI ternatively, the RO group
may con 2 0gN act|ve functional group

present in H priote te Ot m from which the functional
gr oup a gg%t ed at an appropriate point during
subseqﬁé&tm cal transformations. For a nore
conplete description of the utility of protecting
groups see Protd8ting Goups in Organic Synthesis, 3rd

5 w1 Bl S SotRo A BN BrAlR b ey bR mith GEacoR

schene 3 can be either hydrogen al kyl ,

substltut edal ky! or haI o [0046] As set forth in
schighgivg 2 BTm'f' Ul a 14 were converted to
t he

8\?\ R11
/N9y
S)\N N NH,
H o)
R10 RO

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

to remove the fert-butylcarbamate protecting group

o dcl
Cl
CI/U\OJ<CI

15 to give a compound of formula I
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acyl fluorides of fornmula 15 using cyanuric fluoride
in the presence of pyridine in dichloronethane.

w@eoposigs of formula 15 were treated with conmpOLRER0®08633

10

15

20

formula 6 in the presence of L/-nethyl norpholine and
the reaction catalyzed by the addition of

4-di met hyl am nopyri di ne and m crowave irradiation to
give an internal reaction tenperature between 100 and
120 O0C. Conpounds of formula 6 nay be known conpounds,
e.g. R§%: ©\e, or conpounds prepared according to
known t Nods, or ccompounds prepared according to the

o 1
met hods oytiN ne@ i N s¥he 1 and 2. In this way,
conpounds gfﬂ\f ‘!w obt ai ned. Conpounds of
fornmula 16" we pr e% with trifluoroacetic acid

to give a coppoythRgO fmula 17. Conmpounds of
formul a /10 coupl ed with a-amno acid derivatives,
preferably an™~nanti onerically enriched phenyl glycine

gf; L;%’rgv(iim k;rcg:{zm &%a%o rfﬁ% %”Téjan%gsagi\ggrvggg\r)ed.

hydr oxybenzotri azol e and O benzotriazol -1-yl-L/,/V,
N - tetranet hyl uroni umhexaf | ur orophgsphate to give

N, d
denaelMethiogs ta periem thegabave degerikedsecagfiens ae PERCRvSAR are known
[ r [ iy f ; ;
e 814 Sah PXIRRCa F aBalBF i etk I St YRaterials are
amyrhatagalyravadable wy sainthet reddes by fretkodmanglogsyshtet tbose described in
tetge case, when the a-amno acid derivatives is an
SXPBISS cal Iy enriched phenyl glycine derivative
t hese conpounds may be conveniently prepared from

4- hydr oxyphenyl gl ycine for which bath enanti omsrsrozre
9RERF deligwinasxermles Stalliysiria pEteRed ATbRdVRSYE L the present

PR A o oL Rt ReaRp g Shb 31 PR dRYARERT " ©

protecting group. Conmpounds of forrmula 19 were treated
wi t h di phosgene and di i soprggg%%‘ehgll am ne

(28,39)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-
1-yl}-3-phenyl-butyramide.
0

O H
\§/\{\I o YN g
S)\ﬂ IN{ QO\
0]

[0051](1) 1-(2-Amino-thiazol-4-yl)-ethanone was prepared using the 3 step
procedure outlined in steps (1a) to (1¢) and then converted into (25,3S)-N-(4-acetyl-
thiazol-2-yl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-

butyramide according to the procedures outlined in steps (2) to (7).

[0O52] (1a) Sulfuryl chloride (97% purity) (18.7 mL, 226 mmol) was added dropwise
over 1 hour to a stirred solution of 2,3-butanedione (97% purity) (20 g, 225 mmol) in

benzene (80 mL) at 60 °C and the mixture left to stir at this temperature overnight.
- 24 -



to give substituted hydantoins of fornmula 20 in a
sol vent such as dichl oronet hane, tetrahydrofuran or a

worRooborsasHf tetrahdrofuran and tol uene. SchenePdl/gP85/008633

10

15

20

25

30

16 19 20 [0047] The reaction conditions for the above
reactions can vary to a certain extent. [0048] The
process for the manufacture of a conpound of fornula
Il according to the invention, whereby a) a corrpound
of formula 17 17 is reacted W|th a compound 9

floeraangzens was lespved igivaelaapsd ﬁﬁﬁ)ﬁ%ﬁ!ﬂiuéf""%somﬁlﬂeg blysd@@'aﬂon to
@é@é%ﬂ'ﬂp&of%%mgn&floﬁé) Layl %\ﬁfl?qﬁldf . heys foeﬁ;ét Qgi(%“ﬁd MmHg),

Ive a co oun 19 19
¢BRpayE@%)E f or mul a 19 is further reacted with
di phosgene and dii sopropyl ethyl amne in a sol vent
sel ected from di chl oronet hane, tetrahydrofuran and a

1008311 £b)0 ToterétirAdty D@l rer sihidDekat 8l 8TEg)€f 115qm©umn %tﬁa’ﬁfbl (20.9 mL)
te/f-butyl carbamate protecti ngﬁgéor%o Ci
e

Wageadd h-ﬁblsnﬁ@%?rbkﬂfaﬂﬁdnoae|(l| mmreol) dm%ﬁﬁhght

%EEL eanl featid Y@su‘it?ﬁ %&ﬂﬁe Wa‘é%'glrrgg%‘f%mtﬁ&'ﬁ‘{gﬂnﬁgratme for 1
5424 5 per orm t he ove descri reactions a

poar e$he seactdnkmixture was t“ itered and the precipitate washed with ethyl ether

(2x). The tan solid was air dried then dried under high vacuum overnight to give 1-

(2-amino-thiazol-4-yl)-ethanone hydrochloride as a tan solid (21.5 g, 97%).

[0054] (1c) 1-(2-Amino-thiazol-4-yl)-ethanone hydrochloride (5.6 g 29.1 mmol) was
dissolved in water (15 mL) and cooled in an ice bath. To this was added dropwise
17 N ammonium hydroxide (15 mL, 105 mmol). The resulting mixture was stirred
for 15 minutes than filtered and washed with cold water (3x), cold methanol (3 x 50
mL), ethyl ether (3 x 10 mL). The precipitate was dried first by passing air through
the material and then in vacuo to give 1-(2-amino-thiazol-4-yl)-ethanone as a pale
yellow solid (2.6 g, 57%).

[0055] (2S,3S)-2-tert-Butoxycarbonylamino-3-phenyl-butyric acid (1.94 g, 6.93
mmol) and pyridine (0.63 mL, 7.74 mmol) were dissolved in dichloromethane (50
mL) at -10°C. Cyanuric fluoride (1.80 mL, 21.1 mmol) was added dropwise. The
mixture was stirred for 1 hour and ice-water was added. The mixture was extracted
with dichloromethane (2 x). The organic exiracts were washed with water, brine and
dried (sodium sulfate). Evaporation of the solvents gave crude ((15,25)-1-
fluorocarbonyi-2-phenyl-propyl)-carbamic acid terf-butyl ester (2.2 g) as a cloudy oil

which was used in the next step.

[0056] Crude ((1S,2S)-1-fluorocarbonyl-2-phenyl-propyl)-carbamic acid fert-butyl
ester (2.2 g, = 6.93 mol), 1-(2-amino-thiazol-4-yl)-ethanone (1.0 g , 7.0 mmol), 4-
methyl morpholine (1.56 mL, 14 mmol) and N, N-dimethylaminopyridine (10 mg,
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in the art or can be deduced in anal ogy fromthe
exanples. Starting materials are comercially

waea@sloatiBe or can be made by net hods anal ogouspPe¢DEPI0OS@08633

10

15

20

25

30

described in the exanples. [0050] The foll ow ng

exanpl es shall illustrate preferred enbodi ments of the
present invention but are not intended to limt the
scope of the invention. Exanple 1

(qa S%rpélémé?@ﬁ@g@z'ﬁ,}wh' e vdronlrad (20 WY The midiine WasY
}nl’z%cl\%\ eQihﬁnﬁZJO"’@%YﬁQ%ﬁ@tes[ §9aLkbidtibh was diluted with ethyl acetate

m no-t hi azol - 4-yl hanone was prepared usi ncgj
teimel \Bash@mv;ﬂn dESMiaqpieous potasdiumhydregen sudgtet water @nd brine. After

e 8855 ekl B ErdRA ot & Sl B S
idtelylithihzA-P e aamiy) 2 pheieyl aeepndtargatnic &t tert-butyl ester (2.8 g,
procedures outlined jn steps (2) to (7). [0052] (1a)

§9%XJW§$ opfaingd 3Ra ¥9 )Ufﬁﬂ*"i"ty) (18.7 mL, 226 mml) was
added dropwi se over 1 hour to a stirred sol uti on of

2, 3-but anedi one (97% purity) (20 g, 225 nmol)

{005 ZEHE S, 39)- H(3- A@etmnml@aﬁcamemyﬁtszbemwomw] -garbamic acid

T sSSPt & 2 PR bisiP e SRERD R BB TRARAE L) in an
tl@e Bbire IFifliotdaeelc aciﬂL(Bamﬂglmadwecﬁ Akl Zovrinuges, dhe reactlon

b.p. =95 to 105 0C (16. 2 %dGOO/?] E(
G“IZBJFeT‘@SaEV?PPFQ*%@ia mfeé W?ﬁ etﬁcaoafgaé with he ems Jether. The
?ﬂ%m V\Féseétfgt%@l‘vl érggslg f&jidmmﬁeé’lgﬁ@%en filtered. The solid was

oro-2 but (13. 90y nmmmol ) dropw se,
pasliiared hetweer aqu@ousemrtlwm rbncaebmate@ndmmmomejh@%ghe

t anb t { . .
RRRE R SV B fatf AR Hheoi bl BHE sy witn
wWhcHiebnvthanet Tiyé cembﬁ'fed((ﬁgar)lc exiFhetstveeresmshedwath lairie and dried
%gtlnc?lgmt Qu?fgte%r IE%%pgpa%%F\ ot ﬂ%’ hsc\ﬁegrlxjtg rga% ?Eg r}tN-t(f agét\yllgthiaqu-z-yl)—

2-amino-3-phenyl-butyramide (1.9 g, 95%) as a white solid.

[0058](5) (2S,38)-N-(4-Acetyl-thiazol-2-yl)-2-amino-3-phenyl-butyramide (1.8 g,
5.64 mmol), (R)-tert-butyloxycarbonylamino-4-methyoxyphenylglycine (prepared
according to the procedure of Hyun, M.H., ef al. J. Lig. Chrom. & Rel. Technol.
2002, 25, 573-588.) (1.67 g, 5.9 mmol), O-benzotriazol-1-yl-N,N, N’ N’-
tetramethyluronium hexaflurorophosphate (2.35 g, 6.2 mmol) and diisopropyiethyi
amine were dissolved in dimethylformamide (20 mL) in an ice bath. 1-
Hydroxybenzotriazole (0.84 g, 6.2 mmol) in dimethylformamide (5 mL) was added
dropwise. Stirring was continued for 30 minutes at 0 °C. The reaction mixture was
diluted with ethyl acetate and the mixture washed with water and brine. The organic
layer was diluted with an equal volume of dichloromethane, filtered through a pad of
silica gel with a layer of sodium sulfate on the top and then eluted with 1:1 ethyl
acetate / dichloromethane. Evaporation of the solvents gave a white solid which
was triturated with ether / hexane to give [(R)-[(1S,2S)-1-(4-acetyl-thiazol-2-

-2 -



(2-am no-thiazol -4-yl)-ethanone hydrochloride as a tan
solid (21 .5 g, 97% . [0054] (1c)

wa 2§08/ #8TBN0- t hi azol - 4-yl ) - et hanone hydr ochl or i BeT/E€B2085/008633
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29.1 mol) was dissolved in water (15 nlL) and cool ed
in an ice bath. To this was added dropwi se 17 N

anmoni um hydroxi de (15 nlL, 105 nmmol). The resulting
m xture was stirred for 15 ninutes t han filtered and

\gﬁa;q%g@}\l\cnw 72 P le&yl%éfﬁr_ga bq%@yli 4meth %)&? ¥ ?@ﬁL c)arbamlc acid

fz*e!'rtsﬂut?l ed8s®.1g, §7%).t hrough the materi al and then in
vacuo to give 1-(2- am no-t hi azol - 4-yl ) - et hanone as a

pal e yel | O¥V solid (2.6 g, 57?/@ [ 0055]

< 2-
(050 RGP RO ARLE Jrhepbabaihgr
rmb)'lcamamdyl}sWMeMXprhénydhhmtbyl?bdwbam:c( a€ld tyy-baty) edfer (3.1 g,

oﬁgrs%’r@@“vrvé%atf'r'fﬁ“cﬁmﬁ@l&smeifem b} BT (a5 T lioroacetic
Qdmz%dandﬁhﬁ SG\L?ﬁbHrv@aél‘@tﬁré?P%F 3%o8f Wheheaction

d| 0?1 ororret ane (2 X) he organic extracts were
vmmhwe wias Bvaporeted andi the regiduelmas pregpitatedwithl rexaeps / ether. The

frln rgi\&%%gw?%d lgghoggly?’fgg 5 Bﬁﬁ%ﬁ%@ %rnggﬁ?é ? Iié?leés)rh% solid was
fedriitibned/ betweteenraduéoas l()dlam icsiboudie arid dishibrdmethane. The
used jn the next step

(98N isdaVer WAt SF RSB AT DS SBHERYE FYELEYrIctes it ihioromethane
_l‘{éjc&%bfnel?wr)gjlan@%xﬁécté%v&e Qrashefl- vﬂt?n tSﬁHe) and dried (sodlum sulfate).

2-am no-t hirazol - 4-yl) - et hanone

JEvapsratjon abihstasivents gave (2§@$¢N-(1@d¢%1gblamic2-yl)-2 [(&) 2-amino-2-

e SRR S Py 7B, 9% o i

n;o,omjovvaved at 120 0C for 15 m nutes. The solution was
diluted with ethyl acetate and washed with 1.5 M
aqueous pot assi um hydrogen sul fate, water and bri ne.

L e T e
acetylamino]-3-phenyl-butyramide (2.7 g, 90% purlty, 5.2 mmol) and
diisopropylethylamine (4.2 mL, 23.6 mmol) in tetrahydrofuran (50 mL) were added
to a solution of diphosgene (0.48 mL, 4 mmol) in a mixture of toluene (50 mL) and
tetrahydrofuran (50 mL) over 10 minutes at 0 °C. The mixture was stirred at 0 °C for
20 minutes and diluted with ethyl acetate. The mixture was washed with water,
brine and dried (sodium suifate). Evaporation of the solvents and chromatography
of the residue over silica gel with 0.4-1 % v/v methanol in dichloromethane gave
(2S,38)-N-(4-acetyl-thiazol-2-yl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-
1-yl]-3-phenyl-butyramide (2.36 g, 92%) as a white solid.

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

Example 2
[0061][n a manner similar to that described in Example 1, the following compounds

were prepared.
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acety}-th\azo\-2-y\carbanoy\)-2-pheny}-propyl]-carbam
ic acid tert-hutyl ester (2.8 g, 89% was obtai ned as

wa2goeloisiss f oam [0057] [(1 S, 29)-1 PCT/EP2005/008633

10

15

20

-(4- Acetyl -thi azol - 2-yl car banoyl ) - 2- phenyl - propyl ] - car
bam c acid ferf-butyl ester (2.8 g, 6.25 mml) was

di ssol ved in dichloronmethane (42 nL) in an ice bath.
Trifluoroacetic acid (35 rrL) was added. After 30

m nutes, the reaction m xture was evaporated and t

rdsi du@Si-Nr( ée‘rqﬁtxléhléaolvwer%{é‘%)aﬁé% hyd&xueqhenm@ 5 dioxo-
s fld_ y for 10 m nutes and then

fi ‘?%%028%?@ 35%?‘?54 éggf‘)%@#% tioned between aqueous

sodi um bi car bonat e andQdi chl or onet hane. The organic

| ayer was separated and the agueous | ayer was

extracted with dichlor =2ze]!

extracts were washed

sul fate). Evaporation

(2S,3S)-/V-(4-acetyl -thiag

2- am no- 3- phenyl - butyra

solid. [0058] (5)

(2S, 3 ( I ) m bu

T @}v(s (8pé: ﬂaé 6&?&?@@% Cala) Ma 428 13RNRAYN:

(R -fel/t-butyl oxycar bonyl am no- 4 nmet hyoxyphenyl gl yci ne

d di h f L,
ABOSETbICT o oA e el BE o 2200 1442 heaniet ey
0 b L/, L/,
(L‘?he?\@ 123 g“%&m %%zoblﬁgxnf 9&1 hgﬁﬂwmgﬁ%ﬁw&phat e (2.35

g, 6.2 mml) and di i Sopropyl et hyl am ne were dissol ved
i n di methyl f or mam (20 Mo imdan ice bath. 1-

Hydr oxybenzotri azol 89 g,y 0B1\2 M

di met hyl f or mani de ( E:ﬁ) ¥as md(}é'd p\@ se. Stirring

was continued for 30°ni r{l‘pt es 0 OC Th eaction

m xture was dllutedvm My %cetate and phe m xture
1 ) .

(1 9 g, 95% as a white

washed with water and The organic | ayer was
diluted with an equal voft'ume of dichl oronet hane,

f(il'\J)-tz‘g)i‘—@EfLtct»tycgﬂ't%hy?anrﬁﬂ9—{2I[2-(tetrahydro-pyran-2—yloxy)-e’choxy]—phenyl}-
acetic acid, which was used in place of (R)-ter-butyloxycarbonylamino-4-
methyoxyphenyiglycine in Example 1d, was prepared as follows.
(R)-fert-butoxycarbonylamino-(4-hydroxy-phenyl)-acetic acid (2.67 g, 10 mmol)
(Salituro, G.M.; Townsend, C.A. J. Am. Chem. Soc. 1990, 112, 760-770.) was
dissolved in dimethylformamide (70 mL) in an ice bath. Sodium hydride (0.88 g,
60% in mineral oil, 22 mmol) was added in small portions. The mixture was warmed
up to 10 °C for 1 hour. 2-(2-Bromo-ethoxy)-tetrahydropyran (1.7 mol, 11 mmol) in
dimethylformamide (20 mL) was added drop wise. The reaction mixture was stirred
for 24 hours and then diluted with ice-water. The mixture was extracted with ethy!
acetate. The aqueous layer was cooled in an ice bath and acidified using 1.5 M
aqueous potasium hydrogen sulfate to pH = 2-3. The resulting mixture was
extracted with ethyl acetate (5 x), washed with water (5 x), brine and dried (sodium
sulfate). Evaporation of the solvents gave (R)-fert-butoxycarbonylamino-{4-[2-

(tetrahydropyran-2-yloxy)-ethoxy]-phenyl}-acetic acid as a solid white foam (3.2 g,
- 28 -



silica gel with a layer of sodiumsulfate on the top
and then eluted with 1:1 ethyl acetate /

walk@aloosissret hane. Evaporati on of the sol vents Pew@Pz05/008633

10

15

20

white solid which was triturated with ether / hexane
to give

[(R-[(1S,2S)-1-(4-acetyl -thiazol -2-yl carbanoyl) - 2- phe
nyl - propyl car banoyl ] - (4- met hoxy- phenyl ) - net hyl ] - car bam
ic acid ferf-butyl ester (3.1 g, 97%. [0059] (6)

BRRY)- [ (1S, 2S) - 1- (4- Acetyl -t hi azol - 2-yl car banoyl ) - 2- phe

ati o PESESY YerS, ST BIERIMEER N ead PR,

i n dichloronethane (50 nL) in an ice-bath.

Trifluo I ¢ acj 50 added and the

2ol ut (o - AErbtaz TR TR Bt Sthspnlmbeny 2.5
sk oSHARSI AR 1 41B-bhényi BalyFtRideas preci pitated with

hexanes / ether. "The m™xture was stirred vigorously

for 10 m nutes and en filtered. The solid was

partitioned between\ aqueoug sodi um bi car bonate and

i YT™yer~ws separated and

i yh @y onet hane. The

er el washed w bri ne and

conbi ned organi c extracygs
.vaeor%tion of thepsol vents

dried (sodium sulfate)
gave
(2S,3S)-L/-(4-acetyl -thrazol -2-yl)-2-[(R)-2-am no- 2-

(6B ERRY) RS s Ehor s OBl Vet 86, which was
(1854 ¥Splacs-df4RAtET-Bitylohycarbonylarino-2-mgtRyeRphenylghzinedn
@(”g%hpgé %gg&ggylg:r%qeygg g{ %lsa ??Aao{ﬁ@? g%n els'crk?gé&/ fo?rt%éj Synthesis of (R)-
%H—%ﬁ&f)@@ﬂﬂb@h?béhﬂﬁbiﬂﬁ{é)-&e@aWdro%r&\—mmﬁy)iethxy]—phenyl}-acetic

tetrahydrofuran (50 wer e added to a sol ution of
dicshiodp@mple@b48 nl, 4 mml) in a nixture of tol uene

(50 d r r ( e d Ut es at
0 oC. '@gmé Ur@%ﬁségsﬂgﬂéédé %{3 816”@%% g§%38&mﬂﬂuﬁzs
and diluted with ethyl acetate. The m xture was washed
Who&a1 5" " (28,38)-N-(4-Acetyl-thiazol-2-yl)-2-((R)-4-{4-]2-(2-methoxy-ethoxy)-
ethoxy}-phenyl}-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide.

0]

pst O? b0
S ﬁ \gf '<::>‘ \‘\
0_\“0

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

HRMS: Obs. Mass, 581.2067. Calcd. Mass, 581.2065 (M+H).

-29 -



brine and dried (sodiumsulfate). Evaporation of the
sol vents and chronat ography of the residue over silica

w@edoomigiss 0. 4-1 % v/ v net hanol in di chl or onet hBOEEBEN®008633

10

15

20

(2S,3S)-N-(4-acetyl-thiazol-2-yl)-2-[(R)-4-(4-nethoxy-
phenyl ) -2, 5-di oxo-i m dazol i di n-

1-yl]-3-phenyl -butyram de (2.36 g, 92% as a white
solid. HRMS: Obs. Mass, 493.1538. Cal cd. Mass,

493. 1540 (M+H). Exanple 2 [0061] In a manner simlar
to that described in Exanple 1, the foll ow ng

c[ggg% vﬁﬁ%@é}?@?ﬁ%ﬁ Yi‘% izak-2 )y Zé(FT)("Rﬁ (@- ethoxy (?thoxy) -phenyl}-

?B@Md—nﬂudEz@ildﬁK(DJ«yl'fl-SipEielhyI{ﬂiutyramlde
1-yl]-3-phenyl -butyram de. HRMS: Obs. Mass, 479.1385.
Cal cd. Mass, 479.1384 (M+H). f0062]b)
(2S,3S)-L/-(4-Acet -th| azcﬂYZHyJ) 2-{(R)-4-[4-(2-hydr

oxy-ethoxy)- /7 N % T N\
phenyl ] -2, 5-di oxo- ||§yf.\i% [ ﬂg henyl - but yram
de

(Rj-fert-Butoxycarbon N {91 [ 2- (tetrah(yd-&g pyran- 2
-yl oxy) - et hoxy] - phenyl acetic acid, which S used

in place of (R)-fe/f-butyl oxycarbonyl am no-4-
fr(g{).lf}%@;swbm\éh%Wrﬁﬁol[@-(@éﬂméyeet%(y)%énw-aegﬁ@gcia,swch was
((Rpdtin placsueioiR)der-butyaasritenylamiyertongthymarhenylaivinein

SEhalpe L s B RSP o T e G Mg TS st o -
i tartchutstyrarh anytemind €44 Z Qtetiahydo-pyran-Qeyltvaf) rethSodiphenyl}-acetic
hydrid ﬁéo 88 g, 60%in mneral oil, 22 mol) was

g TORIE 40. portions. The m xture was warnmed up to

10 OC HRMSE beyr Ma%s(é;sﬁﬁg@@ ebréaxwaésess@hmengwn

(1.7 nol, 11 mmol) in di'nethylfornan de (20 nL) was
added drop W se. The reaction mxture was stirred for’

ﬁgegﬁ r ac{’tg §té§9}’1% h‘#&fﬁ-t%{& 2-§if2 VA4 14- (2RIl dhfino-ethoxy)-

phenyl]-2,5- dloxo-lmldazohdm 1-yl}-3-phenyl-butyramide, trifluoro-acetic acid salt.

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

HRMS: Obs. Mass, 550.2117, Calcd. Mass, 5§50.2119 (M+H)

[0066] g) (28,3S)-N-(4-Acetyl-thiazol-2-y1)-2-{(R)-4-[4-(2-diethylamino-ethoxy)-

phenyl]-2,5-dioxo-imidazolidin-1-y{}-3-phenyl-butyramide, trifluoro-acetic acid salt.
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acetate. The aqueous |ayer was cooled in an ice bath
and acidified using 1.5 M aqueous potasi um hydr ogen

waubatest o pH = 2-3. The resulting m xture WaBCT/EP2005/008633

10

15

20

extracted with ethyl acetate (5 x), washed with water
(5 *), brine and dried (sodiumsulfate). Evaporation
of the solvents gave

(R)-felf-butoxycarbonyl am no-{4-] 2-

(tetrahydropyran- 2-yl oxy) - et hoxy] - phenyl }-acetic acid
as a solid white f m(32982% HRIVS: I\/ass
523. 1645. Cal cd. 52% 16;46 (I\/H-I—I)

(2S,3S)-A -(4-Acet Nthlcazo - %; 4- (2-rreth
oxy- et hoxy) - phenyl B 5.
di oxo-i m dazol i di n- |-y y- 3- phenyl = uty 1 de.

(R) - ferf-Butoxycar bonykaniso-['4- (2- net hoxp=et hoxy) - phe
nyl]-acetic acid, V\,hi as used in plac ﬁ\

(R -te/t-butyl oxycarborfiyl am no- 4- net hyox henyl gI yci ne

I n Exa e 1d, was prepared in a simlar manner
d@@deﬁgaoxygarbqulwﬁpﬂgzgteglﬁylgwno ethoxy)-phenyl]- acetlc acid, which

f

e URHL G0 BE T ARy et RO RIS BpCabeine in
GBgsamplestd, was prégared e@a‘bttmius Mass, 537. 1803 ( M+H) .

[0063] d) (2S
,3S)-L/-(4-Acetyl-thia2ol-2-yl)-2-((R)-4-{4-[2-(2-neth

q&‘ﬂﬁ? Tb)é)éhspensmn of sodium hydride (43.8 mg, 95% Aldrlch) in anhydrous N, N-
hoxy] - phenyl } - 2, 5- di oxo-i m dazol i di n-1-yl)- 3-phenyl -
b@m@yﬁog@amlde (4 mL) was added dropwise a solution of (R)-tert-

Rkl B O30A 4B vl Acbis 430TBDOG 8PS o at 0 .
oAftérFéddﬂmxf {tmjteﬁctimy crﬂxtbcewaamlmwedlto stir at ambient temperature for 20

"i{%(y'&fﬁﬂéd%flq ch zﬁ e aq%ﬁgyﬁgr @V\ﬁ}y@l g%gﬁrochﬂ)r%e (234

B)g b@ﬁfmma)q%y\mrdmewﬁmmm{de(mn c} stéti’eﬁié@vﬂwwﬁhum hydride
yfoxy - et hoxg phenyl }-acetic acid in Exa
a

86 sk, ahaadien adgadcglowlygdhe ShavBgaperision at 0 °C.
(WQQQQEE@AO‘Q’FW‘? tS llr %tz%rpblfnt e)mperﬁ for }7 h?lérs before it was

xyueiches Andptestralized by pouring into 1N agueous hydrochlonc acud The
‘resulting mixture was lyophlized dry to give the product (contaminated with

-----

inorganic saits) which was used without further purification (619.5 mg).
HRMS: Obs. Mass, 578.2430, Calcd. Mass, 578.2432 (M+H).

[0068]h)  (2S,3S)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-ethoxy-phenyl)-2, 5-dioxo-

imidazolidin-1-yl]-3-phenyl-butyramide
0
O H
N
yN O TN
\E/“\ N\ge '©O
_

(R)-tert-Butoxycarbonylamino-(4-ethoxyphenyl)-acetic acid, which was used in place
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2, 5-di oxo-i m dazolidi n-1-yl }-3-phenyl - butyram de.
(R)-te/t-Butoxycarbonyl am no-[ 4- (2- et hoxy- et hoxy) - phen

w@ bjosacsass ¢ aci d, which was used in place of PCT/EP2005/008633

(R -tel/f-butyl oxycar bonyl am no- 4- net hyoxyphenyl gl yci ne
in Exanple 1d, was prepared in a simlar manner as
described for the synthesis of (R)-

te/t-butoxycar bonyl am no-{4-[ 2- (tetrahydro-pyran-2-yl o

th h - t d Ex l.e 2b._ HRVE:
SR Wi bt GmeuPherS BN 1 Fepipe 1), was

E)%%%gégj)inj nzzﬂmgr SImi,ar t?] fhfé gFS%"bﬁ% for the sF¥nthes[|s of (5?) -fert-

bh’gdxgnarbu»nglﬁhomq—%— [2-(tetrahydro-pyran- 2-yloxy) ethoxy] phenyl} acetnc acid in

en 5- di oxo-im dazol i di n-1-yl}-3-phenyl - butyram
gg, "ﬁ%?ghor o0-acetic aci d. salt. . .

(R - f e{RMBUOHeY qaESD BYl7 16960 - Alcd. 2MBissE30TY 1607 (Md+d). hox
y) - phenyl ] -acetic acid, which was used in place of

(R -terf- butyl oxycar bonyl am no- 4-

FERIGHIF)<Y PN P b8|XelalRed i (i8R S ol Sya4RD A drfind-ethoxy)-

escr r “t’he synthesis

pRerYIpL{5-tiokosiyicaz blidin1 ayf- afph[enylelz;tyjnammzltaﬂnmomgya):ld salt.
- phenyl]-acetic @hd i n Exanple 2g. HRMS:  (Qbs. I\/ass
550.21 17, Calc 550. 21 19(I\/H-H) [0 k
(2S,39)-L/-(4-Acet I-th| a@%/,ﬁ? yl)-2- {(Rb@ﬁ(( (2-diet
hyl ami no- et hoxy) - /
phenyl ] - 2, 5- di oxo- g1 ggze -1 ~pheny| but yram
de, trifluoro-acetic &cid o)
salt. (R -terf-But OXygaryon | am no- [ 4- ( 2- et hyl ami no-e
t hoxy) - phenyl ] -aceti &_a€¢i d, which was used in place of
(R) -t eAf - but yl oxycar bonyl ami no- 4- net hyoxyphenyl gl yci ne
(s Bsympl e A8ty Vbﬁézd@Z%ﬂﬁzq@S)aﬁM-(ﬂ UMhylénﬁﬂﬁ)@tﬁoxya) phenyl] -2,5-
suspensi on of sodi um hydri de 5% Al.dri ch

é‘iﬂ*@d‘ﬂi‘id%zq{ldi(mﬁﬁt%?’l‘?%ﬂ‘n‘?&?ﬁra@"j(eilwﬁi solajed ag ffepin r isomer
iél%% §P§t#§: |r991e°6re65‘9a1|gﬁr&e@k!ﬁl%ﬁ/ﬁa€m;m&‘2?“ no- (

phenyl’) -acet’i ¢ acl
0 OC HRMS Obs. Mass, 550.2118, Calcd Mass 550. 2119(M+H)

at

[00701j) (4-{1-[(1S,28)-1-(4-Acetyl-thiazol-2-ylcarbamoyl)-2-phenyl-propyl}-2,5-
dioxo-imidazolidin-4-yl}-phenyl)-phosphonic acid diethyl ester.

0]
0 H
N
‘§/\K‘l o 5
S)\ P—p
N \

(+)-tert-Butoxycarbonylamino-{4-phenyl phosphonic acid diethyl ester}-acetic acid,
which was used in place of (R)-N-(tert-butyloxycarbonyl-(4-methoxyphenyiglycine) in
Example 1d, was prepared as follows.

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

acetic acid benzyl ester (prepared as described in J. Med. Chem. 1991, 34, 956-
.32 -



After addition, the reaction mxture was allowed to
stir at anbient tenperature for 20 m nutes. A cool ed

waedodisiss of 2- bronoet hyl - L/, L/ -di et hyl am ne PCT/EP2005/008633
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hydrochl oride (234 ng, 0.91 nmmol) in L/
L/-dimethylformam de (2 nL), was treated wth sodi um
hydride (23 ng, 1.00 nmmol ), and was then added slowy
to the above suspension at 0 OC. The reaction was
allowed to_stir at anbient tenperature for 17 hours

b88®r(@-Q 6. 48 emehimdey raathyieagtahiarided@Oosylhuas aﬁaeqi ft o

hefUteHn X aHanREl EnBaflde] (L0562 28 Riindh BhU 0
wiliisopromyiethpliamirsa( 1.8 M. Zthmmxzi) ubleel redctino mixfuoe waerstirred at
%jﬂrobg ecrﬁtgérgpuré% 4?5 gfgp%m_ so'ﬂ\{ﬁ(aggﬁaﬁ;\r/g%%\/eg n%3 vézcueboand the residue
(&8s 3RsolVEd (A e hiétatd) vakabd ith 1098 dquBbus pbtassiufvarbonate

phenyl ) -2, 5- di oxoi ni dazolidin- 1
gax]),\@aﬁgﬁ@ﬁwmlﬂglayldaiﬂeg@ver sodium sulfate. The solvent was removed in

(53 di %ﬁésme{\w ﬁﬁ%me%(:ﬁm%a%%hwe? sifELhbCeluted first

was us e
( R)th 15707 mﬂtlwlmwchiobdmyi lamaanes Eadribenvith 3096 pitgl acétate)in

It %aq?ggeﬁﬁéé%teﬁ$%9ﬁ5 areﬁ%‘,gﬁnga(éga ﬁuorromethane-sul*onyloxy—phenyl)

( did BERXY e81ch ¢2Bb y10B%
45?%%etraﬁ§%ro pﬁan@éngyl giy) et hoxy] - phenyl }-acetic

acid in Exanple 2b). HRVS: (bs. Mss, 507.1696. Cal cd.

N@gﬁzﬁg % fbﬁg % Pg%ﬂ&@%r}aorgrlagﬁnﬁ g; tri Z[lu[orort<1%théme—sun‘onyloxy—

I plmnyb)—md’lmacjd benzyl ester (2.2 g, 4.50 mmol) in acetonitrile (10 mL) was

h&?%gr élpﬁ'[ygqr}?saﬁlgef égl @f g@cg 31 @}oygfi%helo%etg Itn¥or8hollne (691

Lt (8t 30@ehl) - trhe wmm@mls)mﬁgéd ﬁ)th #itfdgenZant ikt ami n

o- et hoxy

dtn@ia@nvlﬁfwa%pmq aaifadiumqs%%@r%a iRty Famoie) was added. The

R0 U Bl R ol R, Sdlfed gl Bperture
Mam.tdlllﬁéd v@tb tByl acetatd (50vbdg, ThBONXUre vashwadred into a separatory
funnel containing ethyl acetate (100 mL) and washed with 0.2M aqueous
hydrochloric acid (2x), water (2x), brine and dried over sodium sulfate. The solvent
was removed jn vacuo, and the product was chromatographed over silica gel
gradient eluted between 10 to 75% ethyl acetate in hexanes to afforded fert-
butoxycarbonylamino-[4-(diethoxy-phosphoryl)-phenyl}-acetic acid benzyl ester (2.0
g, 93%).

[0073] To solution of fert-butoxycarbonylamino-[4-(diethoxy-phosphoryl)-phenyl]-
acetic acid benzyl ester (2.0 g, 4.2 mmol) in ethanol (20 mL) was added 10%
palladium on activated carbon (200 mg). The mixture was stirred under an
atmosphere of hydrogen at atmospheric pressure for two days. The reaction
mixture was filtered through a pad of Celite®. The solids were washed with ethanol

and the combined ethanolic filtrate was concentrated in vacuo to afford (z)-tert-
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[0070]j) (4-{1 -[(1 s,29)-1
-(4- Acetyl -thiazol - 2-yl car banoyl ) - 2- phenyl - propyl ]1-2,5

WO 2@eoxs188 M dazol i di n-4-yl }-phenyl) - phosphoni cP@/ER2005/008633
di et hyl ester. ()-fe/f-Butoxycarbonyl anm no-{4-phenyl
phosphonic acid diethyl esterj-acetic acid, which was
used in place of
(R -L/-(ferf-butyl oxycarbonyl - (4-net hoxyphenyl gl yci ne)

ﬁ@@@%@@wﬂ%wo@@ pﬁ{e%garﬁo%pﬁgnfcoauuéj dneth;ﬁ te]}-aée]f c aold (1.54g,
o/af eﬁmt @b\éca«n&%nzhgﬁsm@ b@ﬂwomggyrysenwzb%w e

acl d benz ester (prepared as describ
Chem HIBG: Ong. DsSS0B9S 1 (22. 0Cio0p NambrBh) 724 (M)
nmet hyl ene chloride (60 m _) was added Nphenyl bi s(
trifluoronethanesul phonam de) (4.03g, 11.28 mmol) and

5 doozapopy | @6188)awH(4Acktyl- th:%)zoﬁz yl)32-7{4—(mmh¢thylamn?—phenyl)—z 5-
reaction m x s stirr at roomtenperature for
SEOXR{pglazey "Qdf'}\vi\gﬁf‘e()ﬁsb” WABNAR i n vacuo and the
resi due was di ssolved ¢n ethyl acetate, washed with
10% aqueous pot assi carbonaée c) , water and

brine and dried over | ungs e. Ihe sol vent was
removed in vacuo, and/the pfodyct wv=@\. ed by
chr omat ogr aphy over si$i1ci gef’ efut ed rs¢ wth 50%

net hyl ene chl oride in hexanes\and® then with 30% et hyl
acetate in hexanes to af
ferf-butoxycarbonyl am no~(#&-trifl uoronet hane-sul fonyl o
xy-phenyl )- acetic acid benzyl ester (2.62 g, 96%.
[lbepare gdeserihgdiinfExample 1except that fe _butoxycarbonylamino-(4-

BRI, Rl tued HBREFLE0TRR, T )

10 ibutﬁozymbbmylbmlr(ol@mﬂthyoo@phem,dglqcmeet hyl phosphi te

gggf TRES: SRR c§bs AR }égémég?cé{] M BBOUEBT (M)

nitrogen and tetrakistriphenyl phosphi ne pal | adi um (260
my, 0.23 nmol, 15 noi %Y wasggg 3The reaction

m xture was heated to 75 OC overnight then cooled to o
r(@6r33)eNtdrAnetyldhiazol-2-yl)-2-[(R)-4-(4-methoxy-phenyl)-2, 5-dioxo-imidazolidin-

15 1-yi}-3-phenyl-pentanoic acid (4-acetyl-thiazol-2-yl)-amide.

—

[0075](1)  To a solution of 2-pentenoic acid (5.44 g, 54 mmol) and triethylamine
(6 g, 60 mmol) in anhydrous tetrahydrofuran (120 mL) under nitrogen at -78 °C was
added trimethylacetyl chloride (7.36 mL, 60 mmol). The reaction mixiure was stirred
20 at-78 °C for 10 minutes, 0 °C for 1 hour, then re-cooled to -78 °C. At the same time,
in a seperate flask charged with a solution of (S)-(+)-4-phenyl-2-oxazolidinone (8.86
g, 54 mmol) in anhydrous tetrahydrofuran (130 mL) under nitrogen at -78 °C was
added dropwise a solution of n-butyl! lithium (22 mL, 54 mmol, 2.5 M in hexanes).
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and diluted with ethyl acetate (50 nL). The m xture
was poured into a separator/ funnel containing ethyl

wac@batsasg 100 nL) and washed with 0.2M aqueousPCT/EP2005/008633

10

15

20

25

30

hydrochloric acid (2*), water (2c ) , brine and dried

over sodium sul fate. The sol vent was renoved in vacuo,

and the product was chromat ographed over silica ge

gradi ent eluted between 10 to 75% ethyl acetate in

hexanes to afforded tertbutoxycarbonyl am no-[

AFhedingttrexwya biirsgrhal 47B)° Colloe A9 Injinates aind then drapefesngd via a cannula

ﬁé‘itoftkﬁff%%f’%af}%g%f]@ﬁ%%ﬂ 4To SO rﬂ\&ﬁﬁae %osp Shet yIT < re]actlon

YhixturaGeds stirasy &t doem ot mlreﬂhe(nZNé}n@d t6. raonﬂtehiperaiture and stirred
et hanol (20_nlL) was added %% pal | adi um%c?n activat ed
dar b&ﬁoymomemxtwwewﬁ QR ithsg3tHraler gRARLUSFMMONIUM

3{ S: PP eBn&EntAtdEP dt hial'of ?t§ ‘é’h@mfapl'/oih% under
ays ereatlon mxture was filtered throug

ofed(reéd pm(ss):re tﬁrrerrme itetsalydrafurass hewe mnnmn@gﬁammrem extracted

trat
VBB =GRS § 720 B pUP o S BT SR PP e csfppined. dried
RARS BBERINE s@lfatd add @bﬁééntméceur}dmeﬂucecapne@sarel Tr& @sudue was
92% . HRMB: Obs. Mass, 388, 1516. Calcd. %1
(MuHed bﬂb@on‘@@ram%ver Sdiga getglut%wg@ 2%@@{( acetate [ 'hexanes fo

5 24 (et 1

e KP4 ARl Bt osmpiinzore s e o 020

n&%henyl ) - 2, 5-

di oxo-i m dazol i di n-1-yl]-3-phenyl - butyram de. Prepared

as described in Exanpl e lexcept that

L[QD?SHQ? ox yKsa Baspdriomer-dopper (1) bromide d:methyl sulfide complex (12.4
met

(REG: @mrggl:) ?}]Ogs%hggg%q&%%ﬁ ﬁ O E) g\{a 51’ Oq’%_‘, wals adgeg ﬁenyl

Swgﬁﬁé%gmyw Qd%tgdsm@godg%%(% Hﬁm%ol Y zﬂp Wéﬁéhgdrofuran) The
reaction mixture was stirred at -10 °C for 1 hour then a solution of (S)-3-((E)-pent-2-
enoyl)-4-phenyl-oxazolidin-2-one (9.9 g, 40.4 mmol) in tetrahydrofuran (100 mL)
was added dropwise via cannula. The reaction mixture was stirred at -10 °C for 0.5
hours, then at room temperature for 2 hours. The mixture was quenched with
saturated aqueous ammonium chloride solution (150 mL), concentrated under
reduced pressure to half of its volume. The mixture was extracted with ethyl acetate
(2 x 250 mL). The organic layer was separated, combined and dried over sodium
sulfate and concentrated under reduced pressure. The residue was purified by
chromatography over silica gel eluted with 2:1 ethyl acetate / hexanes to give (5)-4-
phenyl-3-((R)-3-phenyl-pentanoyl)-oxazolidin-2-one as a colorless oil which

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

[0077]1(3)  To a solution of (S)-4-phenyl-3-((R)-3-phenyl-pentanoyl)-oxazolidin-2-
one (8.81 g, 27.2 mmol) in dry tetrahydrofuran (200 mL) under nitrogen at - 78 °C
was added potassium hexamethyidisilazide (45 mL, 40.8 mmol, 0.91 Min"
tetrahydrofuran). The reaction mixture was stirred at -78 °C for 1 hour, then a pre-
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(2S,3S)-L/-(4-Acetyl-thiazol-2-yl)-2-[(R) -4-(4-nmet hoxy
- phenyl ) - 2, 5- di oxo-i m dazol i di n-

wa 200ji88phenyl - pent anoi ¢ aci d PCT/EP2005/008633
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(4-acetyl -thiazol -2-yl)-amde. [0075] (1) To a

solution of 2-pentenoic acid (5.44 g, 54 nmmol ) and
triethylamne (6 g, 60 mmol) in anhydrous
tetrahydrofuran (120 m ) under nitrogen at -78 0C was
added trinethyl acetyl chloride (7.36 nL, 60 nmol). The
rcdakkdi eolutibn bfi 2et, SvriissropylbehzanesdiBoriCatioe (2G gridiunew)) in

OC f h | 78 .0C.. A .
O ot LS008 ekt gt g e, ot
(n%kﬁﬁé Wefs SURRYAt~78 06538101 5 PofRNEnd &&%@tlc%ldm b 1126 mmol)

ydr ous tetrahydrofuran (130 nlL) wunder_nitro
Vs atiashsThel teagtion opvitecwas wermer 4@ 361 C. g \ypter |b(aH1 and stirred

3572 Flrea g i i R RS R e e iatbefaRny Bhaige

\hdicated aha fdrendtioh @f dbsireceprotiucinas & asdjorccorhpomenig Theeeaction
m xed anhydride at -78 OC. The reaction m xt.u v¥a q
JURRR WA CORCETirAleH 19 AgAller VAEPTR ROV Blgkater, an

quen?f?at fitPo addthte/ @4 200 mi§ Wﬁér@gaﬁ@%y@ré(W@f@smated

sat urated aqueous anmoni um chl ori de
somitinesh otrrza@oa\aen)spdlumméﬁate ancbgoneeniiatrit. e fesigug was purified by

e I &Qﬂ@g{ %@{}P er%ﬁ]%é 'gel Sﬂwrﬂp Ezels@%l%rérﬂefh%%\/ fiexanes to give

enal ni ng was extract

VQS‘;—B (€1$1,$B)<2C&tldtt-e p(r%n?B(ﬁ)emm)oyIFMhenglamuazolszneﬁ-omas a white
separate r| ed ver SOdItH‘;iP sukfate

c??ﬁ@e RUF FEBU Ln!pf'F@QPn by decieitationf anee efalg |38[&®°R/5Y§th hexanes
g;;ﬁlla >d ﬁﬂa Babdﬁbwg@mé%aha (®u8lg, 3bbd)ca gel eluted with

acetate / hexanes to give
(S)-3-((E) pent - 2- enoyl ) - 4- phenyl - oxazol i di n- 2-one as

TPHERHE, 288 4 el 80 Bl iR oo
thxaBlidin2ong (4.0 gdf y niredl) ahy di-teirt:batyl dicatbomaje (31L8 g122 mmol) in
o M Ao o 29h 8 ePrivogen
The resulting suspension was vigorously shaken under an atmosphere of hydrogen
(55 psi) in a Parr apparatus for 20 hours. The mixture was then filtered through a
short pad of celite and the filtrate was concentrated. The residue was purified by
chromatography over silica gel eluted with 1:4 ethyl acetate / hexanes to give
[(18,28)-1-((S)-2-oxo0-4-phenyl-oxazolidine-3-carbonyl)-2-phenyl-butyl]-carbamic
acid ferf-butyl ester as a white foam (4.38 g, 90%).

[0079](5)  To a solution of [(15,2S)-1-((S)-2-oxo-4-phenyl-oxazolidine-3-
carbonyl)-2-phenyl-butyll~carbamic acid tert-butyl ester (4.38 g, 10 mmol) in a
mixture of tetrahydrofuran and water (3:1, 60 mL) at -10 °C was added sequentially
a solution of hydrogen peroxide in water (11 mL, 100 mmol, 30%) and an aqueous
solution (15 mL) of lithium hydroxide monohydrate (1.23 g, 30 mmol). The reaction
mixture was stirred at -10 °C and the progress of the reaction was monitored by thin

layer chromatography. After 3 hours, TLC analysis indicated almost complete
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reaction m xture was stirred at -10 OC for 1 hour,
then a solution of (S)-3-(()-pent-2-

wen@pl0)s18s phenyl - oxazol i di n-2-one (9.9 g, 40. 4paTvEPI005/M08633

10
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25

tetrahydrofuran (100 nL) was added dropw se via
cannul a. The reaction mxture was stirred at -10 0C
for 0.5 hours, then at roomtenperature for 2 hours.
The m xture was quenched with saturated aqueous
amoni um chl ori de solution (150 nL), concentrated

wrtetmpdign o8 ¢tasting B\ateyial o Saturategfaquesus spdine suffife solution (100

[IPHE} \K/?S atfdddq e%é%&ﬁﬁ‘e Watsrbo?\%:@éll’ratgg ?é;.ﬁ%]'g 8£ gsnéﬁgpgt\)glume under

gani C 1ayer Wwas separa
aedicsd grassussiiof retrevartdiratojurefntaraamd thendedracsdusidd

CHiGRIotTettang 6 Scioth okl ot YA R peRAgaEe. Botifed to pH =

f}'ﬁ F}wsac&&écﬁisV&triE%)sm‘dfsolutron and extracted with ethyl acetate (2 x 300 mL).
eny phenyl - pent anoy!) - oxazol i di'n-2-one as

aTrmaozganecslgy@a weigi seipagsed diodmbined and dead oMgr sadivpwifate,

RS oy b bR Bk B 45059 o
angoxyadorylardino3- phahyl pentahoy: haitl malywhnitd ioaan (. 2Q058%).

m.) under nitrogen at - 78 C was added potassi um
hexanet hyl di sil azide (45 n., 40.8 mol, 0.91 Min

t@bea@sgr oquraafﬂénnémensﬂ@tthatrUégcnbw fh PRSMplel 1 (29,38 -N-(4-
hour, then a precool ed sol uti on of

2aoet36-thnazolsbyk)dp&Rbérfﬂene&wmh9nylh2ﬁd@owlraldgzolmlr1- -yl}-3-
B oS £heae 280 Tl (R 822158 g ibpaes
aﬁromKBSmS)fZBferﬂbLﬁohmmBoertHMpbeWHpenmmt 46ld and,1~(2-amino-

nTrg_QA %ﬁs added. The reaction m xture was war ned
@‘339 )§thanQRf-er bath and stirred for 2 hours,

dur i ngHRfisEhoBs! Ms0b0.1 781t Blalkd! AW4ds, gbvq@mmwﬂhy
anal ysi s indicated the formation of desired product as

a maj or conponent. The reaction m xture was

concentrated to a smaller v?k Fﬁ, hhen poured into

wat er, and extracted with e acetate (2 200 nL).

T28,38 g2{(R)-4- 6y Blethonyrhew|) &, Bid@xko-imidazolidin-1-yl]-3-phenyl-N-(4-

propionyl-thiazol-2-yl)-butyramide.
0

0. H
;N0 YN
SJ\”? :Nf @o\
0]

[0081] (1) 2-Amino-thiazole-4-carboxylic acid ethyl ester (Kumar, R.; Rai, D. et al.
Heterocyclic Communications 2002, 8, 521-530) (34.44 g, 0.20 mol) and di-fert-butyl
dicarbonate (65.47 g, 0.30 mol) in pyridine (1000 mol) were heated at reflux for 4.5
hours. More di-tert-butyl dicarbonate (65.47 g, 0.3 mol) was added and refluxing
continued for 1.5 hours. The reaction mixture was partitioned between ethyl acetate
and water. The organic phase was washed well with water, dried (magnesium
sulfate) and evaporated. Chromatography of the residue over silica gel using 3:1
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conmbi ned, dried over sodium sulfate and concentr at ed.
The residue was purified by chronmat ography over silica

w@edoomisised with 2: 1 di chl oronmet hane / hexanesPCDEB0W®008633

10

15

20

25

30

(S)-3-((2S, 3S) - 2-azi do- 3- phenyl - pent anoyl ) - 4- phenyl -
azolidin-2-one as a white solid. Further purification
by precipitation of an ethyl acetate solution with
hexanes yi el ded the product as a white solid (6.08 g,
3699 . [0078] (4) To a solution of

gfry&deaﬁs/am&emmesgmwmpemmww:ammfmmm-
kPR RV Soa fam T (2001 %66t ar o (oo

nDI) was added 10@6pal|ad|un1on carbon (2 g) under
nitrogen. The resulting suspen3|on was Vi gorously

si9RZH2)ind dvithium Ay diexidecnenetydigigr(@gdi® 38548 519) Wﬂs gdded to a
T e
f (52t35¢,0. 003 mnbhnermmmreobf téﬁ'ﬂﬁwydesmmre(amgnbmmd ivaterig200 mL).

g{‘@’gﬁgﬁ e ngg E)ggrlgg,nlglét R Aqueousq'\y\g‘rochlonc adid (Xéo mL) was
[ éda%d@d t*re(rée?étro?f PB@aré-JUMRBNrateddF Ohiab REretdRY teaaNYdrofuran.

phenyl -butyl]-carbamc acid terf- but%_ ester as a
white mixtoeenwes thes djlutebugth waterzand fillredo The selidwagivaghed with

E‘&%‘@g ﬁ} %”'dﬁenyPg%'ﬂ@tf 5&?[% %’@%'gé d&a?ﬁ&fﬂ%mno—thlazoleA-

e&rboxy(hé%&i@lsglg o4m).) in a mxture of
tetrahydrofuran and water (3:1, 60 nL) at -10 C was
added sequentially a solution of hydrogen peroxide in

310 11 A‘%@Iuﬂ&@ oméd—bﬁ%cé‘f'b@n?lﬁnﬁﬂé@ﬂééolé@wrb@iyllc acid (14

I'i thi um hydr oxi de nonohydr at e

nmﬂ §>5§B Jrmelrangoinaethir eerheling €5. §9|9ﬁ eQWé%tmol) 1@163@haﬁﬂ>furan was
t

B L L e P
[ (@.‘59291 @0523 mmcbl) anmlahglaumw(ﬁaw gn0®578traol) iwege added and the

mat er i al us sodium.sulfite sol ut

(Totrmyas ST e d e THETEaREeT AL e eV dtatend ety

haddtatefwad Sddqd. ITHeteaCHbH MRixuRs! @as washed with 1 N aqueous
hydrochloric acid and then washed with saturated aqueous sodium bicarbonate. [4-
(Methoxy-methyl-carbamoyl)-thiazol-2-yl]-carbamic acid fert-butyl ester (14.5 g,

88%) was obtained as a tan tar after drying (magnesium sulfate) and evaporation.

[0084](4) A solution of ethyl magnesium chloride (126 mL, 0.252 mol, 2 M in
tetrahydrofuran) was stirred and cooled to -70 °C on a dry ice/acetone bath. A
solution of [4-(methoxy-methyl-carbamoyl)-thiazol-2-yl}-carbamic acid fert-butyl ester
(14.5 g, 0.0504 mol) in tetrahydrofuran (200 mL) was added dropwise over
approximately 5 minutes. The mixture was stirred for 1 hour. The cooling bath was
removed and stirring continued for an additional 2 hours. The mixture was poured
into a mixture of ice and saturated aqueous ammonium chioride solution and then
extracted with ethyl acetate. The organic extracts were combined, washed with
brine, dried over magnesium suifate and evaporated to give an off white solid which
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reduced pressure to renove tetrahydrofuran and then
extracted with dichloronethane (2 100 nmlL). The aqueous

wo ayenises separated, acidified to pH = 2-3 w POT/EP2005/008633

10

15

20

25

aqueous citric acid solution and extracted with ethyl
acetate (2 300 nL). The organic |ayers were separated,

conbi ned and dried over sodium sul fate, concentrated

under reduced pressure and dried in vacuo to give

(2S, 3S)-2-terfbutoxycarbonyl am no- phenyl - pent anoi ¢
amasdpm‘le,d bmcmr@nfat@graphnovergg B%Qapad[ocﬂtsal@? gegyluted with 4:1 ethyl

a§ %]Lénl Fnetﬂ%)a eht%taf%?(f &Lp%p%nyﬂth%%@l-ﬁ)&armmic acid fert-butyl
%é%r)’('? G@gm%)éwh)oﬁ&v}{l(e%ohd (4- met hoxy- phenyl ) - 2, 5-d

i oxo-1i m dazolidin-1-yl]-3- phenyl-pentanoic acid
(4 acetyl -thiazol -2-yl)-am de (R0O4922706) was prepared

-P {-th -2-vi a acid fert-butyt ester (5.0 g, 18.5
(BE84) ,_ (4:Fropionybihiazol.2)-carbamic acid ferthutyl ester (5.0 g

avindl)avals sugpengdetl nmdhh@zcmhethangl )DQstrMabﬂeC HRiflBora@sstic acid

(380 g gl L I S S 1R e cooing

it whsrenovel Qmﬂ)dtlmdg’ wadteontinued for 1 hour prior to concentration of the
propi onyl -t hi azol -

TEARHMOTPRUTEAB vVacuo. cih%é%%qye{:@én% ?rﬁux@h@ té@sté%r e fifgred. The

%Oilg% s%l%ol %%, ﬁ"’4a4 ngﬁhlger ggdfﬂ'lolbl)% at e%d}gtﬁfb%tea%%eous sodium

diiczab boatet sol e, zrrmeg;rgame@ayanlwaa sepp;ated iand tia @qoem layer was

wer e for

SrBeREAME0 Rt Ehetibng, d ERGT o Crtiacin wers aghed it
Mithel BfiedovEOsEdhisulfgle 4y evapordted ts glth!G(Z-amhtd thiazol-4-yl)-
mxture was partitioned between ethyl acetate and
VeRAN-119Re @P gnf? /° phase was washed well with water,

dri ed (rragne3| um sul fate) and evapor at ed.

Chr omat ogr aphy of the residue over silica gel using
10086)}6) adeasimilir Waokerasdhet desesbgdieExample 1, (28,38)-2-[(R)-4-

2(4t e/tfnogylf tpﬂéX?l?ﬁbé)a%kg tpnfa%zl)lhdn‘?qo)}l]eé %henyl N-(4-propionyl-thiazol-2-

yl)-butyramide was prepared from (2S,3S)-2-ferf-butoxycarbonylamino-3-phenyl-
butyric acid and 1-(2-amino-thiazol-4-yl)-propan-1-one.
HRMS: Obs. Mass, 507.1697. Calcd. Mass, 507.1097 (M+H).

Example §
[0087]In a manner similar to that described in Example 4, the following compounds
were prepared.
a) (28,3S)-N-(4-Acetyl-thiazol-2-yl)-2-{(R)-4-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-
2,5-dioxo-imidazolidin-1-yl]-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.
0

O H O
3, JTL :7:;} ...... o
_ o)



carboxylic acid ethyl ester as a tan solid (52.35 g,

96% . [0082] (2) Lithium hydroxide nonohydrate (20.1 6
W@ 2000/0488801 ) was added to a stirred sol uti on BET/EP2005/008633

2-ferf-butoxycarbonyl am no-thi azo! e-4-car boxylic acid

ethyl ester (52.35 g, 0.192 nol) in a mxture of

tetrahydrofuran (800 nL) and water (200 nL). The

m xture was stirred over night. 1 N Agueous

hydrochloric acid (480 nL) was added and the reaction .
(AR terieBaispyeaiberylaminon(2/&einydimbengabl.dldioxin-6-yl)-acetic acid was

SEEPSL BB S et B o e

Sihear. #980,d3, ¢d5-aver ni ght to give

(43 OHRME S Mo r 3P aa: Lt Basorss AR ! ©
2-ferf-but oxycarbonyl am no-t hi azol e- 4~car boxyl i c aci d

(14 g, 0.0573 nol) and /V-nmethyl norpholine (5.79 g,
(0GBSTB) nol 125, 3SR (-Bthexrpheay!)-2; $-Aioxg-imiazeligipdryl-3-

[ . O | hydr oxyl am ne
%8‘9@%‘%‘?’.@@%@%@2‘3% 8‘98% |Irnn’m') and triethyl am ne
(5.59 g, 0.0573 |) were added and the m xture was
stirred for 3 days:—{he reacgi ory, M xture was
evapor at ed and et hyl tape s\ added. The reaction
m xture was washed w/thl 1 N aqueou: jrgehloric acid
and then washed w th Sat w ab¢d quesom\um
bi car bonat e. [ 4- ! o)

( Met hoxy- net hyl - car bano i hi azol -yl | -carbam c acid
ferf-butyl ester (14.5 3899 was obtained as a tan
tar after drying (magnesi um sul fate) and evaporati on.

(R4t Butpkygarbonylaméio-th-cborypharubrasstic aeidh wbiahaeag ysesl in place
0 B PBsodhydni B CORHRL Ao BT was

gfepared in a similar manner as described for the synthesis of (R)-fert-

Qro%y”?%r'ﬁ%%'an”ﬁrﬁ%{?Eﬁé{?%?y"%%ytr%w' @%Yﬁ{%@ﬁgﬁggyﬁ-gceﬁc acid in
bRy dpof uran (200 ni) was added dropwi se over

HRMS: Obs. Mass, 611.2166. Caicd. Mass, 611.2170 (M+H).

)

15
[0089]c) (2S,38)-2-[(R)-4-(4-Hydroxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-
phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.

LR-MS: 493 (M+H).
20 ,
[0090] d) (28,35)-2-{(R)-4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yi}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.
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approximately 5 mnutes. The m xture was stirred for 1
hour. The cooling bath was renoved and stirring

wa@ombionsiegl f or an additi onal 2 hours. The n xt PEPERZ®S/008633

10

15

poured into a mxture of ice and saturated aqueous
amoni um chl ori de solution and then extracted with
ethyl acetate. The organic extracts were conbi ned,
washed with brine, dried over nagnesi um sul fate and
evaporated to give an off white solid whichwas
purified by chro aphy over a 350 g pad of silica
gel eluted with 4: t hyl aqptane / d|chloronethane to

af ford (4-propionyl-phNazal - -G mc acid
ferf-butyi ester (7.Qg ovvhlte sol i d.
[0085] (5) (4-Propi 0|§y( 5 -ca mc acid

fe/f-butyl ester (5.0 ¢ g I) was suspended in
di chl or onet hane (100 t 0 OC. Trifluor oacetl c acid
(100 nL) was added and e m xture was stlrred at 0 0C

fsﬁ) t%ﬁ%q%sa&qﬂ ﬂﬁ@ugl [%1 2? nigthgwmga} ﬁ%vdyl] acetlc acid, which was

C&K&ﬁﬂtﬁlééé @ﬂ(R)fteHhﬁltyl@@lébtMymmﬁhdfﬁn'Iethyéa%nyI ine in
residue was triturated with ether and filtered.

sloxanpigatd. avassRiepated in asinilat maBNeR agidesaroed rﬁ%rtthaﬁanthe&s of (R)-
TP B R MR BBl B9 BT ace
exdid &c Exampie 2b.di chI or onet hane. The conbi ned or_gani C

o T AR Bpaoiias, A1 B8 | Blicd’ ESs, 26T 1B MIM).

1- (2-am no- thi azol -4-yl)- propan-1l-one (2.3 g, 75%.
[ 086J (6) a simlar manner as that descrj bed

EBQQ% & 1, (@§§S§§-{(§)-[4([§)(Zzi\nethoxy—ethoxy) -phenyl]-2,5- d|<|)>r<10 imidazolidin-
‘f' yf}%—ﬁ? S ogﬂgkgﬁlgnyf’ﬂﬁéﬂff @'Zyblfrbﬁ??%hlc@ Wasli Walv\claadgaé)aw product

r am
pﬁrmpathedsymthems of (28 35)-2-{(R)-4- [4 (2 methoxy-ethoxy)-phenyl]-2,5-dioxo-

denepal - SRR SRR ithtel .

Obs. Mass, 507 1697. oCal cd. I\/BSS 507. 1097 (M+H).
H
OYN
”W 3
(o) L\

HRMS: Obs. Mass, 551.1692. Calcd. Mass, 551.1959 (M+H).

[0092] 1) (2S,38)-2-{(R)-4-[4-(2-Hydroxy-ethoxy)-phenyl}-2,5-dioxo-imidazolidin-
1-y{}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.



Exanple 5 [0087] In a manner simlar to that described
in Exanple 4 , the follow ng conpounds were prepared.

W@ 2006/018188 PCT/EP2005/008633

10

15

20

(2S,3S)-L/-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(2,3-di hyd
ro-benzo[1 , 4] di oxi n-6-yl)-

2, 5-di oxo-i m dazolidin-1-yl]-3-phenyl -

L/ - (4-propionyl-thiazol-2-yl)-butyramde. (2R)-t/f-Buto

xycar baonyl am no- (2, 3-di_ hydr o- benzo[ 1

e R hork aitine (Gris Uty Pusasa Ynd oy pbenyl-

t ; i § b : { ino-4-
e R YBiAregas PRed) I PR 5 (1 eR ulllonychrbonytamino-4
586thyexRheDylgtytineviadsxanfids 1uswes Prepdred [roBsaNpI 2b.

(25 390 (Sh “ndos BP0 ERE) Vhesk; 8594805 Ml

phenyl - L/ ~(4- propi onyl -t hi azol - 2-yl') - but yr am de.

{BDSTa iuf:fqi(é&g)-gzggél)ﬁ%ﬁﬁgg{ﬁéﬂ8@’-3@1%%)'-&'@23]35é:enyl}-z,5-dioxo-
_ A 0 o oo | vei
R L e g, Vo™
descri bed for the synthesis of

{R)-tertbut oxyc onyl am r&F-{H
4-[ 2- (tetrahydro- pyr@n-& Yy )-¢€ xy] - phenyl } - acetic
acid in Exanple 28 WRME Gbs, N@@ 11.2166. Cal cd.
Mass, 6 11.2170 (MPH) .NTOW8IT) \\c}

- pRenyl ) - 2, 5- djoxo- i mi dazol

(2S,39)-2-[(R) -4-(4-
idin-1-yl]-3-

phenyl -/ V- (4- pr opi ony hi azol - 2-yl ) - but yram c%
LR-MS: 493 (M+H). [0090]d)

((ﬁaté@m&’oz{;/c&bo‘iw}:[aé'mh&ém%@MaﬁéﬂpémbxﬂtaﬂMk;]]zp%e’iyqié&eﬁc acid,
din- 1-yl}-3-phenyl -

xol'm dazol i

Lwhith wasdisiedrip Iplace of £8)-fert-pulylaxyegibanylaming$=t / f - But ox
b iNQ-[4- (2= - - I+ j
ﬁﬁ?@ﬁ%hﬁé@&ﬁéq&@?x%;ﬂ? g)éle P%’fé@argg Y s]mﬁ&%bﬁner as
(dscfibéd fdruhy bpntfiesis b (R)-tert-batoky caebdvyydamiploefyRetetca rydro-pyran-
I2r1yloxy)-ethoxy]-phenyl}-acetic acid in Example 2b.
HRMS: Obs. Mass, 595.2217. Calcd. Mass, 595.2221 (M+H).

[0094] h) (28,3S)~2—{(R)~4-[4-(2-Ethoxy—ethoxy)-phenyl]—2,5—dioxo—imidazolidin-
1-yl}-3-phenyl-N-(4-propionyi-thiazol-2-yl)-butyramide.

(R)-tert-Butoxycarbonylamino-[4-(2-ethoxy-ethoxy)-phenyi]-acetic acid, which was
used in place of (R)-ferf-butyloxycarbonylamino-4-methyoxyphenyiglycine in
Example 1d, was prepared in a similar manner as described for the synthesis of (R)-
tert-butoxycarbonylamino-{4-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyl}-acetic
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Exanpl e 1d, was prepared in a simlar manner as
described for the synthesis of (R)-

wo Ldoslougisxycar bonyl am no”- p- Ct et r ahydr o- pyr an”Pg1/8R3005/808633

10

15

20

t hoxyl - pheny”-acetic acid in Exanple 2b. HRVS: Cbs.
Mass, 551.1958. Calcd. Mass, 551 .1959 (MtH). [0091]e)
(2S,39)-2-{(S)-4-[4-(2- Met hoxy- et hoxy) - phenyl ]-2,5-dio
X0-i m dazol i di n- 1-yl}-3-phenyl -

L/ -(4- roplo -thi azol -2-yl)-butyram de was isol at ed
@sichingyXasm fromthe synthesis of

2S, 3 4 h di
5 S e B i o

L/ - (4- propi onyl -th| azoI 2 yI) butyram de. HRMB: (Qos.

{Ygés |)f5)5 1 %g %%) ZCRIRE‘Z [41\@- lme?hy amlno— gthg)x'\%'}ghenyl] 2,5-dioxo-
(itveiadelidia=1- 9}&3— 6hérﬁﬂ R dpRoRy-ghdrore)yiphapdrtidd, thfldbre-acetic

x0-1 m dazol
1a0id 3alB- phenyl /V-(4 propi onyl -t hi azol - 2-yl ) -butyram d
e.(R-fe/f-Buto ycacﬁbonyl am no-{4-[2-(tetrahydro-pyran
- 2-yl oxy) - et hox enyl }- acetic acid, whixh was used
in place of (R)-teAf- buta/ y arbonyl am g8
met hyoxyphenyl gi yc/n mas pregafed in
Exanpl e 2b. HRVE: 02 OCal cd. Mass,
537. 1803 (MtH). [0093] ;
(2S,39)-2-((R) -4-{4- [
yI }-2, 5-di oxoi m dazol
1-yl)-3-phenyl - N- (4- propi onyl -t hiazol -2-yl)-butyram de
(R tert-Butoxycarbonylammo -[4-(2- dlmethylamlno ethoxy)-phenyl]-acetic acid,
-tert-Butoxycar oné)am no- 2-(2-met hoxy et hoxy) -

Vet hoxy et hoxy) -Ne{—hoxy] phen

eum«;txwasmqs@dynplaf@eqﬁ( -4/t-gut y@ﬁrm/a%'aau% fn place
foeybm e SAPRAE NS bcpareg i g sl anner 2o

sdesctined farthe sya&nednssufr(Rb@#boﬁowabslwlamm --@fdiethylamino-
(R-te/f-bu ar baon m'n 4-[2-(tetrahydro-pyran-
?%‘P@Sﬁhe@y éféﬁ: ﬁﬁ'gd 2?%@ acid in Exanpl e 2b.

(HSLVED HimS: NBsS, Mass- %&Jg?gsscaﬂacddi MR8 S5659272 AALH).

[096] )) (4-{(R)-2,5-Dioxo-1-[(1S,2S)-2-phenyl-1-(4-propionyl-thiazol-2-
ylcarbamoy!)-propyll-imidazolidin-4-yl}-phenoxymethyl)-phosphonic acid dimethyl

ester.

(R)-fert-Butoxycarbonylamino-{4-phenoxymethyl)-phosphonic acid dimethyl ester}-

acetic acid, which was used in place of (R)-tert-butyloxycarbonylamino-4-

methoxyphenylglycine in Example 1, was prepared as described in example 8h.
HRMS: Obs. Mass, 615.1670. Calcd. Mass, 615.1673 (M+H).
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[0094] h)
(2S,39)-2-{(R-4-[4-(2- Et hoxy-ethoxy)-phenyl] -2, 5-di ox

wo2i0giotsz®l i di n- PCT/EP2005/008633

10

15

20

1-yl }-3-phenyl -/ V- (4-propionyl -thiazol -2-yl)-butyram d
e.

(R)-fel/f-Butoxycarbonyl am no-[ 4- (2-et hoxy- et hoxy) - phen
yl]-acetic acid, which was used in place of
(R)-ferf-butyl oxycarbonyl am no- 4- net hyoxyphenyl gl yci ne
in Exanple 1d, was prepared in a simlar manner as

AT T S S —

tomexyi-2phra kb Imidaebiidiacl-¢}-Brphengriplitgradbide HRVS:  Cbs.
Mass, 565.2120. Cal cd Mass, 565.21 16 (M+H). [0095]

i)
(2S,39)-2-{(R)-4;

, 5- di oxoi m dazol i di
L/ - (4- propi onyl -t hi
trifluoro-acetic aci
(R) -t/ f-Butoxycarbonyl

(2 Di mephylHam no- et hoxy) - phenyl ] -2

-NLy} w‘ew
| '\ de,
Ol

- 4-% 2- di net hyl agino- et hoxy
) - phenyl ] -acetic acid, ch was used in place of
(R -terf-butyl oxycar bony ani no- 4-

TR RBARASRA S A ERRYS, oS FERE b i was

(LB)sdfue placeusfqRY-eat- buﬂywxglmrbon{ﬂém{rﬁ)-mmmybwpheoggmm)in

@& élé] @gt@bgpa}%ﬁgy asEnl aj%gnrﬁ(/%q)clgs'f\:ﬁg%&qr)the syr%thesns of (R)-
(tén%%g%a%oﬁy%ﬂné{uiﬁeﬁﬁy&owb =yloxy}-ei S%yi-pREhyIf-acetic

hi azol
yacishindaxasple-25x opyl | - i mi dazol i di n-4-yl } - phenoxynet hyl )
- phosphoni ¢ acid di nethyl ester.
(R) - felt-Butoxycarbonyl am no-{4- phenoxynet hyl ) - phospho

r[098]ac1| (2-Aimined- hyézoé&ét;&)zgmethﬁtprOpa:webneg\and:h was usséih place of

l T &\‘ﬁé"é yy& #&agﬁﬁ%{\aﬁ%ﬁﬁﬁl ¢ ‘\XH@SEF%B%(PQd“ asimilar manner
da%gd“ééchﬁgd & tR 3PthBsi8M-(2-amino-thiazol-4-yl)-propan-1-one in Example 4.

HRMS: Obs. Mass, 565.2116. Caled. Mass, 565.2116 (M+H).

[099] 1) (28,35)-N-(4-Isobutyryl-thiazol-2-yl)-2-{(R)-4-(4-methoxy-phenyl)-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide.
0

O§-N
R
SN N\{ @\o/

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

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

described for the synthesis 1-(2-amino-thiazol-4-yl)-propan-1-one in Example 4.
HRMS: Obs. Mass, 521.1852. Calcd. Mass, 521.1853 (M+H).
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HRVB: Obs. Mass, 615.1670. Cal cd. Mass, 615.1673
(MrH) . [ 097] k)

W@ 28688188/ - (4- 1 sobut yryl -thi azol - 2-yl) - 2- { ( R) PAF/EH2002608633

10

15

20

nmet hoxy- et hoxy) -

phenyl ] -2, 5-di oxo-i m dazol i di n-1-yl } - 3- phenyl - but yram
de.

(R)-tel/f-Butoxycarbonyl am no-[ 4- ( 2- net hoxy- et hoxy) - phe
nyl]-acetic acid, which was used in place of

(R -tel/t-buty(oxycarbonyl am no- 4- net hyoxyphenyl gl yci ne

B iAp. e 3§¥]‘25{§)[§1'ﬁ§gfg>' ?th?%%'ﬁb-'e?ﬁo@?-%ﬂgﬂyxﬁﬁ 5-dioxo-
fmtdazbhtﬂmXI)‘ﬂ}iBW'}II&M(ncpr{)élohﬂ-tbtaabr -2yl by rapride) -t8fydro-acetic
%3‘/:) et hoxy] - phenyl }-acetic acid in Exanple 2b. [098]

(dz Am no-t hi azol - 4-yl) - 2- et hyl - propan 1-one, which
was used in place 1- (2-am no-thiazol -4-y!)-et hanone
i n Exanpl e 1c, prepared i n asiml ar nner as

descri bed for the nt he3|
.. e |n Exa e 4.
..o iz 565 21 16

1- ( 2- ani no- t hi azolZ 4Ry )Y p
t avol - 2- yI) 2- NER) - 4- (4- et

HRVS: bs. Mass, 5
(MrH) . [099] I)
(2S,3S)-L/-(4-1sobut
hoxy- phenyl ) -2, 5-

di oxo-i m dazol i di n-1-yl]-3-phenyl - but yram de.

%IZS%SNB {(S)-Kf[ktf\lziﬂlm%tWIémﬁm@h@w) fheppi-E; L divxe-imidazolidin-1-yf}-3-

was used I n

eyt Nﬂﬂ@zw'owlﬁhwek%aﬁmrm@%ﬁ igolated agdhe minor isomer
RERRIA @@hé Fés?stébrﬁ‘n r%r?x%pawon%%ses?é&dr inasehrh@ik 5i.he

synt azol - 4- opan- 1 one in
ExanpHRMS: %Ma@@swmﬂ Galed.1idags, 5@&422575 (Mrsd), 521
. 1853 (M+H).[0100] m

(2S,39)-2-{(S)-4-[4-(2-Di net hyl am no- et hoxy) - phenyl ] -2
[51 @Igwm M(Z&128)- QquB-Diloasz} {43<zab@epihm 1-yl-ethoxy)-phenyl}-

t:mpq(nggqxg-%@ggpgategw é’o(ldf prozlonyl tHxa)éoﬁz-y%ebutyramlde
(281 3S)-2-{(9) - 4; [462 Di net hy[ am no- et hoxy) - pheny[] -2
, - di oxo-i m dazo 1-y[}-3-
phenyl - L/ - ( 4- pr opi o I-th | H2- yI -but yram de was
i solated as the m ér'\\‘is f \g the last step
in the preparation ¢ Pl & 5i

H

0 \‘\

O
[0102](1) A solution of (R)-N-(tert-butyloxycarbonyl-(4-hydroxyphenylglycine) (1
g, 3.74 mmol) in dry N, N-dimethylformamide (35 mlL) was treated with sodium

hydride (60% suspention in mineral oil) (470 mg, 11.97 mmol) at 0 °C. After 10

minutes the reaction mixture was warmed to room temperature stirred for an

additional 10 minutes at that temperature and then treated with 1-(2-
chloroethyl)piperidine hydrochioride (720 mg, 2.93 mmol) and potassium iodide
(310 mg, 1.87 mmol). After stirring for 15 minutes, additional of dry N, N-
dimethylformamide (50 mL) was added and and the resulting slurry was allowed to
stir for 27.5 hours. The reaction mixture was then partitioned between ethyl acetate
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HRVB: Cbs. Mass, 564.2274, Calcd. Mass, 564.2275
(MrH) . [01 01] n)

WO 200688182- { 2, 5- Di oXx0~4-[ 4- (2-pi peridin-1 PCT/EP2005/008633

10

15

20

25

30

-yl - et hoxy) - phenyl ] - i m dazolidin-1-yl}-3-phenyl -
L/ - (4-propionyl -thiazol -2-yl)-butyram de. [0102] (1) A
sol ution of
(R) /V (ferf but yl oxycar bonyl - (4- hydr oxyphenyl gl yC| ne)
74 mmol ) in dry L/, L/-di methyl formam de
rﬁnd)WWs% anddhe @aqu%lag%ro@dmtﬁ%? PHe %m%%eﬁww%wdrochlonc

'é&ld'” fRE %Iqughbg la&éﬁ \Q/ag%en]ii?pﬁl?zéml IV@& sghc? éésrlcg%émﬁ\'ét was

m nutes t actron m ure was
tsispended irctetrahydrofliran and filtemdi tThamahds Ovene ma@sbed atith

CRARHETRTTta) 8 d Bt RO RPA IRIs Hedqabalstifo affogd crude (R-tert

rBRGYycaRSo i raBSH YR pRstridin-( 318t )ﬂ;h&ﬁ/ﬂ%ﬂb achf {19 g) which
stirri for 15 mnutes, additiona
NN%MP%%?vaﬁgﬁﬁﬁhﬂﬁeo?@@“hﬁbPHM¥§aHNHed and and the
resulting slurry was allowed to stir for 27.5 hours.

The reaction mxture was then partitioned between

d0hg3] (Aret a(RMerdmeecarbndylanma?chlu@eplgen@yélr-yle&jh ost)grhenyl]-

7, Wit h 1 d
B agid Cbimat! SO wik 2ol T SiordR o mL) and
r(esiIg)e2-ahaho-8ashepysNEAgedpibn lttab&ahzﬁnﬁuwramlwgso mg, 0.78
filtered. The solids were washed with tetrafydrofuran

(mmpl{REenaned a8 AspeRedin expmpie 4 WAt addedhiclawed by t-6d
h&f@h?@hﬁ@?&%]@%ﬁ@ cQP(ﬂ:ﬁJ ﬁ‘@ err?)c;,w]on tSIOCmgCPéM(mmoI) at
ﬂ T. g)’hekneaﬁlqnanlxugedvasmw%ttelsioww Wammntofrummttemperature After

f 3
Rt 57 5 Powrs el R trd-quiomsamhonyiaming 4 G pinsridin-1-v*-

xathoxyhemen)n-asstid acid Olln*@74=0 Smnrrﬁﬂ) Wés auddd to¥e reaction mixture.
dlssolved n tetrah ran

(A§§r§§5nrg OhAR @dgmﬁ\ﬁglnl,ﬁ ours an additi)onaalnaolliquot of (R)-fert-
e o BB b Sl . B 28 Wi Being, 0.2

frombhweas agded o3he reaction mixture along with additional 1-[3-
f@ih{%@ﬂ%ﬁ‘r@gPJ&g%%&rcgf@ﬁﬁ@an%g%IB“rié’ee (90 mg, 4.72 mmol). After
stirring at room temperature for an additional 1 hour the mixture was partitioned
between ethyl acetate and brine, the organic exiract was dried over sodium sulfate,
concentrated in vacuo and the resulting residue purified by chromatography over
silica gel eluted first with ethyl acetate and then gradient eluted with
dichloromethane containing from 0 to 10% methanol. {(R)-[(1S,2S)-2-Phenyi-1-(4-
propionyl-thiazol-2-ylcarbamoy!)-propylcarbamoyl}-[4-(2-piperidin-1-yl-ethoxy)-
phenyl}-methyl}-carbamic acid ferf-butyl ester was obtained as a white solid (120 mg,
24%).

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

[0104]1(3)  {(R)-[(1S,25)-2-Phenyl-1-(4-propionyl-thiazol-2-ylcarbamoyl)-
propylcarbamoyl]-[4-(2-piperidin-1 —y!—ethoxy)-phenyI]-methyI}-carbamic acid fert-
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0 0C. The reaction mxture was allowed to slowmy warm
to roomtenperature. After stirring for 3.5 hours
wadaewisisal (R)-te/ PCT/EP2005/008633

- but oxycar bonyl am no- [ 4- ( 2- pi peri di n- 1-yl et hoxy) -
phenyl]-acetic acid (320 ng, "0.85 nmol) was added to

the reaction m xture. After stirring for an additi onal

1. 5 hours an additional ali quot of

- ferf but oxycar bonyl am no-

Meptqse(ﬂ 1@mg .0-18 maeribwes dtsﬁ@w?ﬂ]m acd% y/vaalgtiqnaefo
& 0%059%‘“?‘12‘}?%?“(.“@@%?0%?&? {1(9 (é Hﬁ) a?@G’t‘. OA‘ftéPs)ﬁHngfor 1.5 hours the
(rdaaf&inhy\immrewmqoparpwde&bam;eh edind @detate dad saturated aqueous

hyd | . 72 | Af t T ' t
Sb8iunt Biegehalts SORBRN. o hd aghepumiayen b aRlustas Qb G &by the
RSl ol doli@ BediuRESMEHdnat YThAE§S B lé?é* \Déé B@am‘e’iﬁacted with

organi c extract was dried over sodium sul

cind enetade &) i heaombined otdeaic l@yat&wa@dfl@@ pu%resodlum sulfate,

Rl e e e R i
pzéﬂdm-m;mtehmxg)-gmﬁ] -acetglafminoh-B-phenyll0¢4 4ptdpiorgll-thiazol-2-yl)-
R) - , 23

:5\&8%5? Wﬁm)"afﬂﬁ use 'm?%amwd PHHRYT EPBLRYICALpD:. (

2- pi peridin-1-yl-ethoxy)- phenylj-nethyl}-carbamc
acid ferf- bUtﬁls ester was obtained as a white solid

(ataBlie) CrodedZS, BRME:{(Rb2-amae2-[46(2spipandin- 1@dra¢b|0xy&f@§1§nyl]
peRyirine! Steayplitirobithy-biagol 2oy bytyramide (:0.10 rupg) was
aiinlsyoll\beﬁ in rtﬁ:unaﬁh)dwflbﬁamMItOLml[_ﬂméﬂegmﬂa_meddjlBeﬂropylethylamlne (142 L,

- -et - n - e - Cal pam C I
385 4708 $Y ol e s Feead ety lacn putcT ebgiphossene
S(@J; uLI 29 ngjcot 12 Finktsly m@&bhydramrsn (15 ﬁw bt gwgnertrrea@acﬁ& mixture

After stirring f 1.5 hours the reaction

rwaa SI-F@W@QS 20 minytep @ﬁ@dhaemééwnéd ipptwesneetiybacataie and water.
S iiC

% UrAhRE ISR se?%? %dtdé}[e%ﬁ?érgogﬁ'rﬁééﬂg% fif8fed and
@bnsevhtraiedwdmu‘uobl'ﬁw thiaIeewaé' baanpuhrolr@egramhgs over silica gel
agu@(lig.etr. ctﬁo‘vvlm . _—
efuted first with ethyl acetate and then gradient eluted with dichloromethane
containing from 0 to 10% methanol. Precipitation of the isolated product from
dichloromethane with an excess of hexanes gave (2S,3S)-2-{2,5-dioxo-4-[4-(2-
piperidin-1-yl-ethoxy)-phenyl]-imidazolidin-1-y{}-3-phenyl-N-(4-propionyl-thiazol-2-
yl)-butyramide as a white solid (26 mg, 27%).

HRMS: Obs. Mass, 604.2591. Calcd. Mass, 604.2588 (M+H).

[0106]0) (2S,3S)-2-{4-[4-(2-Morpholin-4-yl-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-N-(4-propionyi-thiazol-2-yl)-butyramide.
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ethyl acetate (2*). The conbi ned organic |ayers was
dried over sodiumsulfate, filtered and concentrat ed

WO noosAacsisst o gi ve crude (2S, 3S)-2-{(R)-2-am noPCFEHE2002008633

10

15

20

25

pi peridin-1-yl -ethoxy)-phenyl]-acetyl am no}- 3- phenyl -
L/ - (4-propionyl -thiazol-2-yl)- butyram de which was
used i medi ately and wi thout further purification. [01
05] (4)Crude

(2S,39)-2-{(R)-2-am no-2-[4-(2-piperidin-1

-yl - et hoxy) - pheny ] ;Pacet yl am no} - 3- phenyl -

L/ - (4-propionyl-thi&zol -2-yp) - hutyram de (=0.16 mmol)
was dissolved in te of yrélp (/]

cont ai ned dii soprop 105 ng, 0.81
mmol ) and Wastransferer Ia gann solution of
di phosgene (14 m _, 231 ‘
tetrahydrofuran (15 mij 0 0C. The react m xture

was stirred for 20 m nutes and then partit @ed

bet ween ethyl acetate and water. The organic |ayer was
s@pﬂﬂa(ﬂ@d akdolitioe df (R)elN- (@%buiymxynefrhowl (ﬂiﬂydmphamujglycine) (1

orAmEPE bRV Gt Brpamds (raGE: RS feafe o sppium
Wr%qsgﬂ’ﬂs@s!wmygﬁ ﬂﬁmﬁ@iral&ill?:(@ﬂ) gt hn er/qhin@r)camt danafter 10

containing fromO to 10% net hanol . Precipitation of
trrﬁ\mut%a)m regciipomiurer waswarraed i st iapieraiur sifed for an

f 2-
p| peri c?‘i’ 10?{%@?% qe&]ﬁenyﬁ)e-%r%{ %‘gggﬁagéﬁgwpmw 2(-3 ph
emtybmemyl)@morpholmeolmdreammmmmgmg| 2.98 mrylol:)lamdepo&sswm iodide

%@ﬁg,s(%bz gnr(n 8 4@@5@%%,_@1@/5 8 fvaéﬁtlr%)%s At amﬁtg)lenlztemperature for
(266 FourLand thetr &éﬁlﬁ&’fel@fﬁét\waeﬂeﬁy‘ at&ate/andivamst e dqueous

di oxoi m dazol i di n-

Layeuwas agiustad torpid az7ywdf21 bhe)qusew hyfiogBIqrig acisk) The paueous layer

5\%&‘ lyB;?l?ll%eLﬁ t)c/:l %\@ 2 gro res;du hﬁt yas sus%%nndyedgl{) Jgtlrarl]ré drofuran

(arid gitered ey hm&mlhgis mrejwysfﬁe;,d W&thl Iteteafwnofmarréi‘r’f)omd the combined

il ool Ao b oL o BN B 2 oronoin-

4-yl-ethoxy)-phenyl]-acetic acid which was used immediately without further

purification.

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

10% methanol. {(R)-[4-(2-Morpholin-4-yl-ethoxy)-phenyl]-{(1S,2S)-2-phenyl-1-(4-
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m nutes the reaction mxture was warnmed to room
tenperature stirred for an additional 10 m nutes at

WO0 b@b/otsasper at ure and then treated with L/-(2-PCT/EP2005/008633
chl or oet hyl ) nmor phol i ne hydrochl oride (720 ng, 2.93
mol ) and potassiumiodide (61 ng, 0.37 nmol). The
reaction mxture was stirred at anbient tenperature
for 27.5 hours and then partitioned between ethyl
acetate and water. The aqueous | ayer_was juste

hﬁrﬁ

pHopionyhiftiazolR- ﬁaﬂéam@thmmreameylkmeﬁ %rbéaueaa@ -fert-butyl
't%?eﬁw&@%bmﬁéh by QR{Mitel SR (186 fidY G4gsOl 1 d resi due

was suspen etrahydrofuran and filtered.
The sdHRMS: w@be Maslseuswﬂhat@atodf JWiass, 688311 2*(M-dhd
the combined filtrates concentrated to afford crude
(R)-ferf-butoxycarbonyl am no-[ 4-(2-nor phol i n-

5 4[031&)3]9@?oxy{(Rp{wwMérmhmymh&Wh@hywssm@ob- henyl-1-(4-
I a hout further purijfication ;O g?
(mppqo@yl—thlazol -2-ylcarbamoyl)-propylcarbamoyl}-methyl}-carbamic acid-fert-butyi

%ﬂérofg}\é g&?l 7 az W%g‘(rf’é%fivég( iR ari"flg/@ BR) & \Ijtgosrﬁé +t‘ tﬁﬂﬁ‘&%&e’t@ﬁ&d in

tcbcmal'qrdetbrhueaﬁ mlH Gt BLC. a@nﬁﬂer(stlmr@)orz hours the reaction mixture was

e bsiesy sl ArBlaly apd Feitaled 28Lepi sdaifi BicdBoflate

10 CNEAE The ﬁ@ﬁecﬁ@lﬁﬁeﬁ Whd QMjﬁgteEytobH 38 by the addition of solid sodium
(di met hyl ani no) propyl ] - 3- et hyl car bodi i m d

Hyierrbenals: | te peerpUsdayes. Was again pxtactgd i5eth e acetate (2x). The
r &agbinad O'F%éﬂlﬂa’ye\‘@ﬁla@'d'n@%q cgurg\’%]u}‘faféﬁ"ﬁ el drﬁO&ncentrated in
tenperature.

ter stlrrlng ours t e reaction
mraci/orte gjmcrmdet(ESJB@)éﬂ{(Bbﬂmmnoé Hy(2-moehwiio-4ayidethoxy)-phenyl]-

i 8 AR P e 2 T v v

15 nﬁﬁhéwgtawénamﬂobwfuﬁhépmimr@phy over silica gel
eluted first with ethyl acetate and then gradi ent

eluted with dichloronethane containing fromO to 10%

{r@gj‘é{@ ( 2-Sude (26,38) 2-{(R)-2:amino;2-14-(2-morpholinz4-y-ethgxy)-phenyll-

imnaﬂlattm(@-?ppb@mdﬁ\jr(4—ptomﬂ1yl-th|azol—2—yl) -butyramide (=0.19 mmol) was
qtgﬁpl%éf t%ﬁnﬁydr)oﬂﬁgr? W (JJ mzi‘_r) l?h 1a|nec} Q(Yso}procpa)flet{ﬂgfa%me (160 pL,
20 122 mg, 0.94 mmol) and was transferred via cannula to a solution of diphosgene
(16 uL, 26 mg, 0.13 mmol) in tetrahydrofuran (15 mL) at 0 °C. The reaction mixture
was stirred for 20 minutes and then partitioned between ethyl acetate and water.
The organic layer was separated and dried over sodium sulfate, filtered and
concentrated in vacuo. The residue was purified by chromatography over silica gel
25 gradient eluted with O - 100% ethy! acetate in hexanes and the isolated material
further purified by preparative thin layer chromatography using silica gel eluted with
ethyl acetate. Precipitation of the isolated product from dichloromethane with an
excess of hexanes gave (28,38)-2-{4-[4-(2-morpholin-4-yl-ethoxy)-phenyl}-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide as an off
30 white solid (32 mg, 29%).

HRMS: Obs. Mass, 606.2384. Calcd. Mass, 606.2381 (M+H).
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ester was obtained as a white solid (146 ng, 149%.
HRVS: Obs. Mass, 680.31 18. Cal cd. Mass, 680.31 13

WO kol18180109] ( 3) PCT/EP2005/008633

10

15

{(R)-[4-(2-Morpho!in-4-yl -et hoxy)-pheny! H(1S, 2S) - 2- phe
nyl - 1- (4-

propi onyl -t hi azol - 2-yl car banoyl ) - propy! car banoyl ] - et h
yf}-carbam c acid-ferf-butyl ester (0.19 nmol) was

di ssolved in a 30%v/v solution of trifluoroacetic
acid in dichloronethane (5 m _) at 0 OC. After

o ¢ / .
o e d2 SIS PE R PRSP Al L ony ethony)-phenyil-
a2) Gatoo-mudazotidi- ¢ yilbdiidipeorsonylithianol-2Fgkk-batyramide. | ayer
was adjusted to pH = 8 by the addition of solid sodium

bi car bonate. The ous | ayer was again extracted
with ethyl acetate *). The co¢’oi ned organic |ayers

2
was dried over sodi ymbsul Pat &~ i | d and
concentrated in vacug .\ ud@‘o
(2S,39)-2-{(R) -2-am no- g5 [ 4t (2-%orp Iin-\4-\yl-ethoxy)-
I O—

phenyl ] - acetyl am no} - 3<phe -
L/ - (4-propionyl-thiazg yl ) -butyram de which was
used i medi at el y andFwi tthout further purification. [01

1 . . . .
(38,592 Bt Bloryeartonyiainord 4-graRbenvi-hutyric apkugs prepared in
rh&imital manner as the synthesis of (2S,3S)-2-fert-butoxycarbonylamino-3-phenyl-
acetyl am no} - 3- phenyl - N- (4- propi onyl -t hi azol - 2-yl ) - but
yhediarpic acid asdesepbed iEXNB®o3-ved i n t et r ahydr of ur an
10 m h ' b I '

B OB SR 0. B0 kR Mok bBT BBs (.
cannula to a solution of diphosgene (16 m _, 26 ng,

) i f 5 0.0 The . . -
Ao TaARn 150 aeE iR et matnky Bl B S Ofpeinidazoliin-

PRYN-BtpHngHNREtprepionglihdzoR2 St @yinddeat er . The
organi c | ayer was separated and dried over sodium
sulfate, filtered and ncentrated in vacuo. The

residue was purifie chr omgy ography oyer silica gel
gradient eluted with Q/=N10@% e}h&il tﬁt e in hexanes
N veng O
We \
8]

and the isolated mate iSalLN
H ]

[0113] (R)-tert-Butoxycarbonylamino-(4-methoxy-3-methyl-phenyl)-acetic acid was

prepared as described in Example 8g.
HRMS: Obs. Mass, 543.1672. Calcd. Mass, 543.1672 (M+H).

[0114] 1) (28,38)-2-{(S)-4-[4-(2-Hydroxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-
1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.
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further purified by preparative thin |ayer
chromat ography using silica gel eluted with ethyl

wac@balsss Preci pitation of the isolated producPCT/ERIN5/008633

10

15

di chl oronet hane with an excess of hexanes gave
(2S,3S)-2-{4-[4~(2-nor phol i n-4-yl - et hoxy) - phenyl ] - 2, 5-
di oxo-i m dazol i di n-1-yl }-3-phenyl -/ V- (4-propionyl -thia
zol -2-yl)-butyram de as an off white solid (32 ny,
29% . HRMS: (Qbs. Mass, 606.2384. Cal cd. Mass, 606.2381
(M+H) . [ 01 11] p) (\2S,8S) - 3- (3- Fl uor o- phe
pyl)-2-{(R)-4-[4-(2-Ket hoxy- @t h(H(y) phenyl ] -

2, 5-di oxo-im dazol i di le}-
L/-(4- proplonyl-thlagﬂxz- )v\m«}@d
(2S, 3S) - 2-t eAf - But oxyTar lﬁony amino- 3=('4 f r o- phenyl)

-butyric acid was prepa aSimlar rmn as the
synt hesi s of
(2S, 3S)-2-fel f-butoxycarbonyfam nc~3- phenyl pent anoi c

o Bherrte I RS s (R SR iR B nhpRip)-phenyil-2.5-

(aﬁxgﬁhﬂ&zb(ldﬁh =Hylf-2-priiny PXY 4 Jropiohyi-thRize P y))-blitPrafhie®& (Example
azol

150 iexceptdhati@)-4-hydraxyhepyighiging was #eed i piage plitRIr4mi d

e ;qﬁﬁg

&@ Butgo)§<C car bonyl am no- ( 4- met hoxy- 3- met hyl - pheny
I) aceHRnM&dD@B Wassp63p486a. &slethddadshEa7.i1B0EXMrpl) e
8g. HRVS: (bs. Mass, 543.1672. Cal cd. Mass, 543.1672

( [0 )

Ms) 57 @8 5924R 2. 5PipgRbeRYkig SRl ¥b; Sebpy-N-4-
XBrd #dAdli2oy])-butyramide.
19ylp;6r§laphenyl I:}yL)/ (X propi onyl -t hi azol - 2-yl ) -butyram d
e.Prepared in a simNar @ay as
(2S,3S)-2-{(R) -4-[4-(Z-Rydr oxy- ¢t hgxy) - phenyl ] - 2, 5-
di oxo- 1 mi da2qi i di n-1-yl })=3¢ pheny NN

[ : r Tri'Exan'pI e 5f)

except that (S)-4-hydr ox';cfph yl gl ydl ne "w&s used in
pl ace of (R)-4- hydroxyphe ghyei . HRVS: Obs. Mass,
537.1802. Cal cd. Mass, 537 03 (M+H) .

Prepared as described in Example 4 except that (R)-fert-butyloxycarbonylamino-
phenylglycine was used in place of (R)-ferf-butyloxycarbonylamino-4-
methyoxyphenylglycine.

HRMS: Obs. Mass, 477.1595. Calcd. Mass, 477.1591 (M+H).

[0116]1) (28,3S)-2-[4-(4-Dimethylamino-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-

phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.
o]

OYH

/ N O

/‘KN NWN/
H O \
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[0115] s)
(2S,39)-2-((R) -2, 5-Di oxo-4-phenyl -imdazolidin-1-yl)-3

WO piveydiss V- (4- propionyl -t hiazol -2-yl) - but yr arCTIi@P2005/008633
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Prepared as described in Exanple 4 except that

(R -telf-butyl oxycar bonyl am nophenyl gl yci ne was used

in place of (R)-fe/f-butyl oxycarbonyl am no- 4-

nmet hyoxyphenyl gi yci ne. HRVMS: Obs. Mass, 477.1595.

Cal cd. Mass, 477.1591 (M+H). [0116]t

(%pase)d as Hasqribed inixayRied excenidhal l)ydﬂ)u@wcamvmwa@ ~(4-

Y’%WYTJ@ ngr)l %Cr%t/'F %Chl ws% Psad i?l Bl?%eu?g/(rRz;?n ﬁ-e. Pr epar
]ftsh/tf Sﬁﬁfﬂbbmﬁaﬁlmdmmhwb)ejpﬁeWQEDMet hat
e ut ox [ bo

di et HYRBS 0B bie) DAS2P1S Gelod. WMassu 2R 23 MR of

(R -tert butyl oxycar bonyl ani no-

4- met hyoxyphenyl gl yci ne. HRMS: (bs. Mass, 520. 2015

qan £ u) Vas 42 S538)-2 G- orph olinf b y!-pheny e, 5- dloxo~|m|dazol|d|n 1-yl]-3-

Ry FN-G-bioplabyMBiELte by Buftarhgny! ) - 2 5- di oxo-Tm da

phenyl - L/ - (4- propionyp-thi azoi - 2-yl)-butyram de.
Prepared as descri in Exagplg{4 except that
terf-but oxycarbonyl am-ne- (4 E/N

nmor phol i n- 4-yl - pheny ce||cr@0| uaéa\ln pl ace
of (R)-tertbutyl oxycafbo ©
4- met hyoxyphenyl gl yci ne.
nor phol i n-4-yl - phenyl ) - & ic acid was prepared in a
simlar way as that descx#bed in Exanple 9, step 1,
except that 4-norpholin-4-yl-benzal dehyde was used in
Fﬂ’@per&ﬁ agidesdribedtinyixesmie Baxagpidhat tert-butoxycarbonylamino~(4-

b fol | ows:
DR RIR AT EREE A EWAS e SRRG AR B e
(&ﬁgomarsoﬁﬂammmuanetwexyphenmg@cmeh dert-BLtddtathongladino-(4-
fr/s(di benz Ilden%acetone al | adi.u ”M,
morpholm-4-yl -phenyl)-dcetic acid was prepared In a similar way as that described
in Example 9, step 1, except that 4-morpholin-4-yl-benzaidehyde was used in place

of 4-thiomethylbenzaldehyde. 4-Morpholin-4-yl-benzaldehyde was prepared as

BLQ oxycar bonyl am no- ( 4-

follows:

[0118] A mixture of 2-(4-iodo-phenyl)-{1,3]dioxolane (960 mg, 3.477 mmol), 18-
crown-6 ether (1.021 g, 3.85 mmol), fris(dibenzylideneacetone)dipalladium(0)-
chloroform adduct (36.35 mg, 0.0348 mmol), rac-2,2'-bis(diphenylphosphino)-1-1'-
binaphthyl (65.54 mg, 0.104 mmol) and sodium-t-butoxide (447.9 mg, 4.52 mmol)
were thoroughly degassed with argon. To this mixture under argon was added an
argon degassed solution of freshly distilled morpholine (324.6 mg, 3.651 mmol) in
dry tetrahydrofuran (8 mL). It was stirred at room temperature for 2 hours, and then
heated to reflux for 2 hours. The mixture was cooled to room temperature, taken
into ethyl acetate (50 mL) and washed with water (3 x 50 mL) and back extracted
with ethy! acetate (50 mL). The combined organic extracts were dried over sodium
sulfate, filtered and concentrated to a residue (1.06 g). The residue was purified by
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chl or of orm adduct (36.35 ng, 0.0348 nmol),
rac-2, 2' - 6/ s(di pheny! phosphi no)-1-1"' - bi napht hyl

wQ 648188y, 0. 104 mmol ) and sodi um f - but oxi de PAWEPH05/008633

ng, 4.52 mmol) were thoroughly degassed with argon. To
this m xture under argon was added an argon degassed
solution of freshly distilled norpholine (324.6 ny,

3.651 mmol) in dry tetrahydrofuran (8 ml ). It was

stirred at roomtenperature for 2 hours, and then
dlranatogrephyfaveka nathan ol depetivated st gelreolums gsadipateeluted in

8% GREETED 25\ B BESL ipihl 4 B2 Sldphoidp Zpdr-pheny-
mdthcﬂtnieyélu’@da‘tcat\ ﬂte( wum)WIthmtmm ethgtl avegateiin hexanes. Upon
AT [T O TRCONIT CRT R

QHQVO' geg @y%ttrormt ography over a methanol deactivated
[ gel col um gradient eluted in 5%steps fromO
to 25 %ethyl acetate in hexanes. 4-(4-[1

BSR4 TSR AT 90 blcs o

APReIE M mathHaool (5 mL) was treated with 10 drops concentrated aqueous
oI I ne_was

1,3]d I 2- h
buérapt\@ac]éédg eﬁr?@gw‘r’ew%’%éﬁ%at 94! te%Per?fe;te fpgyTahour. To fhis
%i‘)lggé}ﬁ eva%fadtfeeﬂs m%p)s%]‘ Waﬂétcﬁn%nst@nﬂ/ wae RBMfinucirbP bqtdura@ at

I n met hanol ( _) was treated

mmmmempemur@oﬁmﬁmlatwemtt@@wuﬁwmﬁthyt peetats GO mL) and
gtl)g& %tH{ﬁ%tli\%ge&S&ll{egﬁg \ﬁggllfgg g[%['tgﬁ%?e gé)%g nﬁv\tgtan]d extaacted with

Sﬂiyr Acetgien@x 300mL). nTiesl chmbin2drurgasic &ixtractbivesre dried over sodium
t enper was then

Sl Al 6 2nf FoaRentiaRt BiONE A O AFEY beiralbebvde as a tan

wa gm@ggy ngge,(2 x 50 nL) and extracted Wi th
g¥ écet at@@ 5) The conbi ned or ganic

ext r atRMSuebs. dV‘a%ﬁsl 569 1280 draled. a9 662.21 1Pt &i-eHd). and

concentrated to give 4-norpholin-4-yl-benzal dehyde as
a tan waxy solid (550 ng, 98 9.
[0120]v) (2S,35)-2-{4-[4~(4-Hydroxy-piperidin-1-yl)-phenyl}-2,5-dioxo-

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

0
H
T
A A o
H o)

Prepared as described in Example 4 except that fert-butoxycarbonylamino-[4-(4-

hydroxy-piperidin-1-yl)-phenyl]-acetic acid was used in place of (R)-tert-

butyloxycarbonylamino-4-methyoxyphenylglycine. fert-Butoxycarbonylamino-[4-(4-

hydroxy-piperidin-1-yl)-phenyl]-acetic acid was prepared in way similar to that

described in Example 5u except that piperidin-4-ol was used in place of morpholine.
HRMS: Obs. Mass, 576.2275. Calcd. Mass, 576.2275 (M+H).
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HRVB: Obs. Mass, 562.2120. Caicd. Mss, 562.2119
(MrH) . [0120] v)

WO 260688182- { 4- [ 4- (4- Hydr oxy- pi peri di n- 1-yl ) - phreyEP2085/608633

10

15

20

- di oxoi m dazol i di n- 1-yl}-3-phenyl -

L/ - (4- propionyl -t hi azol -2-yl)-butyram de. . Prepared
as described in Exanple 4 except that

tert - but oxycar bonyl am no-[ 4- ( 4-

hydr oxy- pi peri di n-1- \E/ﬁrg phenyl]-acetic acid wa

|[ﬁ1arl]aw)s of (28RSt Z(4- (?’rM&tih@&Y-EMf"aﬂ’lihNbammO] phenyl}-2 5-dioxo-
4
f gﬂ&é%?ﬁ-y—e@%é%{@ 'rlr\]PE4 p OE o(nlkthlazol 2-yl)-butyramide.

hydr oxy- pi peri di n1-yb) phenyl] acetic acid was
prepared in way si\»?-‘r to that I_glescrl bed |n Exanpl e

Su except that piperi -4p0 used in place of
nor phol i ne. HRVS: b &D/Mi I\/Iass
576.2275 (M+H).[0121]

(2S,39)-2-(4-{4-[(2-Meth
| }-2,5-di oxoi m dazol i di
L/ - (4-propionyl -thiazol -
descri bed in Exanple 4 except that

tl%ﬂefpamd ax geacribenyin dxample 4-gxcept that terf-butoxycarbonylamino-{4-{(2-

BRI Sh ey L ho B IRl AARRY e ASE LG AFDHCIBPR ) fert

Uéut l@&@c&rbbayfam%%thymwppbay(gb’giny&c|teJe!LButoxycarbonylammo -{4-[(2-
f e/ Y- But oxycar bonyl a

HoRy-&oy metMﬂWnolam%M} 3R pcid was prepased ip gimilar way as

%spaég&luea iR abmdneasu e thi tméﬁfé iefe)- metr@mmmeewas used
5u except that (2-nethoxy-ethyl)-nmet hy -amne was used

iin pidcecef mPrpvefipdol | ne. HRVES: Oos Mass, 564.2279.

Cal o0 GRS OROHAR BoA Y (e Thact) sod 275 (Mak)

)-4-[4-(2-
nel kojy)- et WQ&)@S)W%ﬂ)&dobr&pmemebdnw ﬂmnzdymz;l{(mu}{@(z-

B R R T A e A

hyd ) - met hyI am no] - pheny

-yl) - 3- phenyl -
|)-butyram de. Prepared as

pl ace of et hyl gneggum chloride in step 4 and
(R) ferfbut oxyca | am no-
4- (2- met hoxy- et hoxy) Renyd 1= WI c id (prepared as
s/k @
H
O\

Prepared as described in Example 4 except that cyclopropyl magnesium chloride
was used in place of ethyl magnesium chioride in step 4 and (R)-fert-
butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyll-acetic acid (prepared as
described in example 2c¢) was used in place of (R)-ferf-butyloxycarbonylamino-4-
methyoxyphenylglycine.

HRMS: Obs. Mass, 563.1955. Calcd. Mass, 563.1959 (M+H).

[0123]y) (2S,38)-2-{4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-
y[}-3-methyl-pentanoic acid (4-propionyl-thiazol-2-yl)-amide.

- 54 -



descri bed in exanple 2c) was used in place of
(R -terf-butyl oxycar bonyl am no- 4-

woretdaposagphenyl gl yci ne. HRVS: (Qbs. Mass, 563. 1BGBHEP2005/008633

10

15

20

Cal cd. Mass, 563.1959 (M+H). [01 23] vy)
(2S,3S)-2-{4-[4-(2- Met hoxy- et hoxy) - phenyl ] -2

5-di oxo-imdazolidin-1 yl}-3-nethyl-pentanoic acid
(4- propi onyl -t hi azol -2-yl)-am de. Prepared as descri bed
in Exanpl e 4 except that

(2S,3S)-2-feltbut xycnrbonylanino- 3- et hyl - pent anoi ¢
acid was used in pir&ce of

(2S, 3S) - 2-fel fbut oxy bonyl henyl butyric
acid and (R -ferf-b td rb 4 (2-

met hoxy- et hoxy) - phen I] ce |c Clo pre red as
descri bed in Exanpl e 20) €d in place f

(R) - fer”butyl oxycar bonyl am no- 4 nethyoxyphenylgly0|ne
HRVS: Obs. Mass, 503.1961 Cal cd. Mass, 503. 1959 ( MtH).
[Prbpafdd a3 described in Example 4 except that (2S,3S)-2-tert-

(2S, 3R) - 3- Benz xy-2-{(R)-4-[4-(2-nmet hoxy- et hoxy g
n@}{tpxncajbowl%méq-#gﬁlwmemq@p 34ig was used'in place of (25,3S)-2-tert-
éﬁut&ﬁycﬁd’rg&'\ﬂé}%}no@ Pﬁé@“ CWic)ac'R#éNcﬁ a%)- 86 £b RO SRAEGh A8mino-[4-(2-

escri I'n Exa
(mstmy-e!h@mmeoxﬂfaeeﬁceamdb (prewl@dramd@eqmbedm Elapld 2¢) was

id, . ' I f . .
(st B T Be) Mo Rbarravemino 4-ptprsmirryigticine.
aci d aHRMSR) Obsr Mdsg! 503/ ¢96 Poacdamiass, [563(1859 (M+H).
nmet hoxy- et hoxy) - phenyl ] -acetic acid (prepared as
descri bed in Exanple 2c) was used in place of

( f - bybyl gy 145, 8 i}
R B A P T gt 2.5
(dqu-nmggmpmm@/q Uﬂ(433pplonyl-thnazol-2 yl)-butyramide.
(2S,3S)-L/-[4-(2- I\/Ethoxy acetyl)-thiazol-2-yl]-2-[(R)-

4- (4- met hoxy- phenyl|
2, 5-di oxo-i m dazol i

~- (et hoxy- net hyl - cag
acid-fe/f-butyl ester (4.0 g, $9.2 Mol Hprepared as
descri bed in exanple 4a- 40

-—

Prepared as described in Example 4 except that (2S,3R)-3-benzyloxy-2-tert-
butoxycarbonylamino-butyric acid was used in place of (2S,35)-2-tert-
butoxycarbonylamino-3-phenyl-butyric acid and (R)-fert-butoxycarbonylamino-[4-(2-
methoxy-ethoxy)-phenyl}-acetic acid (prepared as described in Example 2¢) was
used in place of (R)-fert-butyloxycarbonylamino-4-methyoxyphenylglycine.

HRMS: Obs. Mass, 581.2063 Calcd. Mass, 581.2065 (M+H).

Example 6
[0125](2S,3S)-N-[4-(2-Methoxy-acetyl)-thiazol-2-yi}-2-[(R)-4-(4-methoxy-phenyl)-
2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide.
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in acetonitrile (250 nL) were added potassi um
carbonate (40.8 g, 295.2 mmol) and

wd 2aees1By | am nopyridine ( 1.4 g, 11.5 nmol) fpCT/ards/008633

by di-fe/f-butyl dicarbonate (27.1 g, 124.2 mmol) at
roomtenperature. After stirring for 12 hours, the
reaction was filtered through celite and the sol vent
was renoved under vacuum The crude product was
purified by chromatography over silica gel gradient
eluted with 30% up Po 40% et hyl acetate in hexane to
gi ve [4- (et hoxy-net - car bangyl )t t hi azol - 2-yl ] -

) b/ s- (carbam c aci d- f e/)F~put gl r) £20.1 g, 88%
i an @f" Rigm
: ) 5#A arthydr ous

yield). [01 27] (2) Tofalsol
il leg tD - 78 0C was added

di i sopropyl anmide (13.3 §,

tetrahydrofuran (100 ni)

dropwi se, nethyl methoxya te (12.9 g, 124.3 muol)

in anhydrous tetrahydrofurst (20 nL) at - 78 0C. The
Wéﬁ%ﬁh \ggfr Qf?é%c;{{;q?qoflmagftdg;{é%ﬂ?&ytr%!ath%lﬁc%gr%to%—'th iazol-2-yl]-carbamic
%ghg&gﬂ&%@%&%ﬁb § 055 Dafthel) @ﬁﬂe?afe%fefs Mlcyibe@ it 8xample 4a-4c)

. I n anhydrous tetrahydrofuran (20
ir_cetasitrid d290 til)pere @dded phtassiinpparkpnatpg408 9,7285.2 mmol) and

iSRRG %, 7 P Faph B8Ry A8E ) Mikbonate
SZJF? Igt’ gqq%‘a@a}?{wem teriperdture) eAserdstitningefbr d 2drouss dhe neaction

duct ified b

WrscRerar MESHG belde 260 P soNent BralAaAEdinses yagyym. The crude

%Pg@bgwa% ﬁﬂ%ﬁe@tt{)wdhré\ﬁsfo@?@pﬂbe&éﬂiesgel gradient eluted with 30% up
-(2-Bi s-tertbut oxycar bonyl am no- _

thAaZothyl 3eetate-imbekang tagive M-greitiosyitetayicarbrmayl)-thiazol-2-yil-
t . obt ai ' 1 w54 g, 23%.

3 Bart IR Groganp0q 4 R b o 299

3-(2-b/s-_erf-butoxycarbonyl am no-thi azol -4-yl) - 2-

nmet hoxy- 3- gxo- pr.opi onj ¢ aci g. nmet h ester, (1. ;3.6 .
TR T SRt et dioPp B e Te it i
Lhh{dreas 8EatydFoffart(100- ALY ERiNad tod RC Wag ddesatldrépwise, methyl
was” war medt o Toom tenperature and stirred for 4 hours.
Tethexyacetate (42 9rg ha¢ &dmimmlkein anhydrous tetrahydrofuran (20 mL) at -

78°C. The mixture was stirred at -78 °C for 15 minutes. [4-(Methoxy-methyl-
carbamoyl)-thiazol-2-yi}-bis-(carbamic acid-tert-butyl ester) (6.0 g, 15.5 mmol) in
anhydrous tetrahydrofuran (20 mL) was added dropwise to the anion at-78°C. The
mixture was stirred for 30 minutes then quenched with saturated aqueous sodium
bicarbonate, extracted with ethyl acetate, washed with brine and dried over sodium
sulfate. The crude product was purified by chromatography over silica gel gradient
eluted with 10% up to 30% ethyl acetate in hexanes. 3-(2-Bis-tert-

| butoxycarbonylamino-thiazol-4-yl)-2-methoxy-3-oxo-propionic acid methyl ester was

obtained as a white foam (1.54 g, 23%).

[0128](3)  To a solution of 3-(2-bis-tert-butoxycarbonylamino-thiazol-4-yl)-2-

methoxy-3-oxo-propionic acid methyl ester (1.54 g, 3.6 mmol) in dichloromethane

(15 mL) was added trifluoroacetic acid (7.2 mL) at 0 °C. The reaction was warmed
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vacuum and the residue was partitioned between et hyl
acetate and saturated aqueous sodi um bi carbonate. The

waquweolHss ayer was extracted with ethyl acetat BCEHRE2005808633
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conbi ned extracts were washed with brine and dried
over sodium sulfate. The sol vent was renoved to give
3-(2-am no-thi azo!-4-yl)-2-met hoxy- 3- oxopropi onic acid
net hyl ester as an oil (800 ngy, 97%yield). [0129] (4)
To a sol utio

3t°(r90mﬁeﬁa°etrﬂﬁ%% 8nd ligpy f5 4RqUSx F 8 selenpwasirefmoved under
?\getciﬂlgﬁgéﬁ?l 'theeﬁitsﬂfue( \Zﬁ@ ngtioﬁedgbéﬂRJeh dthy| acetate agd saturated

dr of ur an was added 1M aqueous soO
hgatepus @ dium (blqarbomate) e lapuecus loyen wgﬁpaﬂra@tad eyvuthmbyl acetate

SRR s e M AL B8 St st

anek sbleenonas r@ﬁowﬁsto\@f/éfeqzta@n:ﬁ&tfﬂé‘zcﬁlw-yW—IﬁEHMS}-oxo-
The reactlg nbxlture was th cooléeéja 8 0C and made
DRISPIOTYG 8F{d &Rt Yeﬁsé%raaﬁ%eb OQJHQU ‘6|yé%{ bonate. The
suspensi on was extracted with ethyl acetate, the

conbi ned organi c extracts washed with water, brine and
dionag] @yer Treagsekitiomos 3HR=amaino-tinezolrdyk-2omethexy-3rvaxo-propionic

PRGY &{qi@yl%&e@{@?@%& %@ﬁﬁgﬁ?ﬁt&@rﬁb@r%ﬂxr&ﬁ oS hitteds Whddy 1w

lacl(uaeogglgmdhng%t/mxmﬁ%«t 0rmd 6‘2%““‘"'% at @mmﬁaamrﬁelﬂh@mxture

X éwre%iﬂgaew% okn p %‘i é (1 '21@ geggsng%w qgd (33 mL, 332
Wa@ﬁ&&&& andi 'ﬂh@?é%ictn@n walw?arh{ee)toﬁo(% PR BRI The

di oxo-i m dazoli di n-1- y!]-3-phenyl -butyram de
wagc’qmreg‘@ﬂ@r@ wasgthen cooled to 0 °C and made basic with saturated aqueous

v Bictodie e korade TRy BB p G e

[ébhihed btgdnic extracts washed with water, brine and dried over magnesium
>3 R)-4-(2 d 6- -2
U?@gg( oﬁﬁ % fqraaﬂct was ;gx?nﬂ%%rbz ocghro ]a? Ig?”)a(rlﬁr\]y ovgr gilica gef eluted

with 7:3 ethyl acetate / hexanes to give 1-(2-amino-thiazol-4-yl)-2-methoxy-

ethanone as a yellow oil (240 mg, 42% yield).

[0130]1(5) In a manner similar as described in example 1, (2S,3S)-N-{4-(2-
methoxy-acetyl)-thiazol-2-yl]-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-
yl}-3-phenyl-butyramide was prepared from 1-(2-amino-thiazol-4-yl)-2-methoxy-
ethanone.

HRMS: Obs. Mass, 507.2888. Calcd. Mass, 507.2887 (M+H).

Example 7

[0131]2-{(2S,3S)-2-[(R)-4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-butyrylamino}-thiazole-4-carboxylic acid methyl ester.

- 57 -



10

15

20

25

1-yl]-3-phenyl -butyryl am no} -t hi azol e- 4-car boxylic
acid nethyl ester.[0132] (1)

W@ 20hions18s hi azol e- 4- carboxylic acid ethyl estepPC(/BB2093/008633

(prepared as described in Exanple 4) in nmethanol (400
m _) was cooled in an ice bath and to it was added 25
% sodi um et hoxi de over 0.5 hours. The ice bath was
renoved after 0.5 hours. A small anmount of isoluble
material was renoved by filtration and to the yefl ow
sol ution was added\sat@rat ed agueous anmmoni um chl ori de
and the reaction m%t{re concgnt pat ed t@ enove excess

nmet hanol . The m xture S kﬁlsﬁip’é' 9.0 with
sat urat ed aqueous so u,ﬁlbi ar,honat'é ; @xtract ed
with 1:1 ether / tetrahydfof Jranl(3 m ). The

conbi ned organi c extractswer shed with water. The

organi ¢ solution was dri pver sodi um sul fate and
concentrated to give a paFeé yellow solid which still

t ol t., T | i
[T e d-Aimahizzels L papPaEain SH54 386k b B nrrarea o
eéég-‘.?béd‘m\@%wé ) ¢ M@tr?an@mm thbj e bcolédc:mahdw bath and to it
acl h ester (15.6 as a pale yeI | ow sol i

M@saqde@ 5% mlmmﬁha&lgﬁ ever Qérh%w iBe s *aathéﬁ(wemoved
éé@@% Q\Ysr‘Bgl Sa0lRP n%%%&}ﬁﬂe materjal was r?m%ved by filtration and to

oxycar am no- 3- pheny ric
&f.é %r(msmmom fvas Gitidgd sattﬁﬂemaqju)epus ammonium chlonde and the

@qﬁ%&xgﬁ lg[gfg%tnéérgra(%eg fo remcgv% eS)?cegs metﬁantﬂm;‘J Qe r%&%re was

lbés/fééd kb EH-é otehvitREBlUREY BE UL bIh sxdlinusicarbphatpavad exttacted with
i n NLNdi net q_%l f ormam de

§t1 e’thed/ tatr aéwﬂrcéw%ant(énp%qumm e SICOQW"PﬁﬂJ‘P@Sn*Pn%X" acls were
Wﬁ%f% %Wa@ ghg %r%ﬂeﬁ (?S@IEJMIJI w%%%tn%%ve}“’)@é@lﬁﬁﬂu ¥iitte and

Fine an magnesi um sul
Coapentedted o givetahpals yeliemselichwiiahiatid eantaineth sgmefresidual solvent.

: %Eg%%&}atv?p\g%qs%ehh%? gﬁﬁ@iag:qgg fl“ng{éd gg\%t 5 g ch K‘an%l ﬁwen dried in vacuo
% G- §|$Din@tm@zoﬁe-ht5a@mﬂé Beidymhaityhestar pifedy) abuat paly yeliow

am no) -t hi azol e- 4-
solid.

[0133](2) 2-Amino-thiazole-4-carboxylic acid methyl ester (0.57 g, 3.62 mmol) and
(2S,38)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid (Acros) (1 .01g, 3.62
mmol), 1-hydroxybenzotriazole and (0.59 g, 4.34 mmol) and O-benzeotrazol-1-yl-
N,N, N’ N*-tetramethyluroniumhexaflurorophosphate (1.65 g, 4.34 mmol) in N,N-
dimethylformamide (8 mL) were stirred at ambient temperature for 24 hours. The
mixture was diluted with ethy! acetate, washed with water, brine and dried
(magnesium sulfate). Evaporation of the solvents and chromatography of the
residue over silica gel gradient‘ eluted with 0.2 - 1.5% methanol in dichloromethane
gave 2-((2S,38)-2-tert-butoxycarbonylamino-3-phenyl-butyrylamino)-thiazole-4-
carboxylic acid methyl ester (0.65 g, 43%).

[0134](3) 2-((28,3S)-2-tert-butoxycarbonylamino-3-phenyl-butyrylamino)-thiazole-
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carboxylic acid nethyl ester (0.65 g, 43% . [01 34]
(3)

WQ2(06AH18S) - 2- f e/ t - but oxycar bonyl am no- 3- phenyPebeP3N0SD08633
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25

30

am no) -t hi azol e4-carboxylic acid nmethyl ester (0.65 g,
1.54 mol) was m xed in dichloronethane (5 nL) in an
ice-bath. Trifluoroacetic acid (5 mM _) was added and
the solution was stirred for 2 hours. The reaction

m xture was evaporated and the residue wa

,ﬁr@@pgxylgg agid mathy! epies (0.691 1RAMMY WAS rrg)@dr ipedichloromethane (5
@Oh%ﬁﬁ -Hadi. ?@ﬂdﬁr@%éﬁ a%ﬂfjijst W3l 5’3 lbgES Qnd-ﬂ?@ s§ﬂhbﬁi was

tioned tween aqueous soO I um bi carbonat e and
cﬁtm’ebdooﬁrm’ohzm eTheTlhaacborg emxturel wge evapatedprncaihedeaidde was

e aqeats Ak Y5 ek o LSRR n e
3. | TRe éélﬂﬂWngéﬁltﬁﬁé@betv@@mmg ’odfunt bizarbonate and

sol vents gave 2

amm@mm@ 20| I%pyqagnl%?@yﬂbwaﬁ RPedaies and ierRgupous layer was
P B 9ROttt The oo SREAE) ofHls Were yashed with
drimexarid drietisddivet h%lrate)st Iévap(oﬂ)aﬁ_rﬁsofqhe Sobentergave, 2-((2S,38)-2-

2 0,
G PR AR B ANl Bl e o35 0, 7100
1680 53 405 a12) - O bemzt 11 azol Lyl L Ll o
NO1 §8ké¢} %%Mmmﬁ ﬁ@h&flvlmt&wmg%m%%@@ab@wllc acid
e
rienzoft, léi}dquue@;yata‘/m_etm;aayﬁ(r w}epafadzancprd(m@tqath(emrmge ire of Bohme,
o Sl 2t b.of; Mach OB 90 RS fors 6 oHpor -GN, -

kagameaslireniufi Méwﬂ@rmﬁhdsmhﬂt@(b 864 b, e196yhmabetrat diisopropylethyl
and the m xture was was [

AR (8-564Pek SamAl) we@;dlﬁﬁ‘{ﬁg%ﬁa&%ﬁgbﬁfé@%m@ @mL) inan
SRR PEPABRAGochiherd 1t 9 apEml gy
vmthwas hddetﬂm;dropme@ asurrtngduamcwvtmueﬂ ﬁa ) Mty apor @t ilda reaction
uhrg V\‘7’aos ifute tdS with e?hyzi‘ acetate and the mixture was washed with water and
brine. The organic layer was diluted with an equal volume of dichloromethane,
filtered through a pad of silica gel with a layer of sodium sulfate on the top and
eluted with 1:1 ethyl acetate / dichloromethane. Evaporation of the solvents gave a
white solid which was triturated with ether / hexane to give crude 2-{(2S,3S)-2-[(R)-
2-tert-butoxycarbonylamino-2-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-acetylamino}-3-
phenyl-butyrylamino}-thiazole-4-carboxylic acid methyl ester (0.49 g).

[0136]1(5) 2-{(2S,3S)-2-[(R)-2-fert-Butoxycarbonylamino-2-(2,3-dinydro-
benzo[1,4]dioxin-6-yl)-acetylamino}-3-phenyl-butyrylamino}-thiazole-4-carboxylic
acid methyl ester (0.49 g, 0.80 mmol) was stirred in dichloromethane (8 mL) in an
icé bath. Trifluoroacetic acid (8 mL) was added and the solution was stirred for 2

hours. The reaction mixture was evaporated and the residue was precipitated with
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white solid which was triturated with ether / hexane
to give crude 2-{(2S,39-2-[(R)-

wQ2a06/01i818%1t oxycar bonyl am no- 2- ( 2, 3- di hydr o- beneGi/EP2bp&D08633

10

15

20

25

oxi n-6-yl)-acetyl am no] - 3-

phenyl - but yryl am noJ-t hi azol e- 4- carboxylic acid net hyl

ester (0.49 g). [01361(5) 2-{(2S,39)-2-[(R-2-fert

; - But oxycar bonyl ami no- 2- (2, 3-di hydr obenzo

i 7Jdi oxi n-e-yO acetyl am noj - S- phenyl - but yryl am noHhi az
dlexanesf bitrey.| The atxtdravwab plirred vigorqusiyir g 0 roingtesnang then filtered.

ti d di chl b
Hhereaukiba Seld vos SPutoReRns et Shlahs b in Xesr ity o
WighiSloiet®shd. oTheoRinicSlaydRas s@sdrafidl aidkiherajuadss layer was
evaporated and the residue was precipitated

wixtrapiedamésdichleraraethamae Thieconminegheraanic exdcts were washed with
‘bég‘g{aﬁll‘asédedf @Bg&\%ﬁé’ﬂufb‘é& EHDRALL kBRI JR 2-4(25 35)-2-

etween aqueo S SO

t[(R;)az bmim-e (arﬁaldldydrrlml—himmm{ﬁ h]aimxm -Bhyd)- anegyﬂalrmd]&yalnemdxs

b Bl Hiamele 4 e Geonls AGH i rece o Pacd A o

washed with br| ne and dried (sodi um sul fat e).
Evaporati on of the sol vents 2c;Jave 2- {(2

[[OA37126)mi Acsalution &f-2HBSHD-HERIaramupd- éﬁhWCVP‘) ace

SRR SI R iy b g o g S

Siidiinethyl eéter (0.380 g, 0.75 mmol)) and dnsopropylethylamme (0.52mL, 3

mM ?e% ahyd o(fur)an2(7q§nm'ﬂ?weré dgeéj hg soluti dlphosgene (0.48 mL,
by MRGACIRLY bl RO tStuBRE [7.5- rﬁbl?)ﬁh& Itamnwwfunmoa?e? iy dver 10

xylr1c aC|d met hyl ester (0.38

dhinsigsraif1Cet hpe BirtHER \(vgs stirrag a?béC,{mq n]up,L)xtzes ang then diluted
bﬁ%‘g&gene %{%arﬁ'g%hgd%—v}aﬁ"@éﬁégﬂﬁ]ﬁ )\é\{agerrgbrgﬁé PQFr‘ne@f(sodlum

(%.Iféteyn IEvapomhtibe of fieysbleénis and (Chrédnatogyaphyef the residue over silica
t.QQC.. T tur d
ool Sl VL b S e il 2
n[(P(ﬁ vm%:de@%adow 4]8:@*&#@@!) zbﬁidﬁtﬁ(oaﬁﬂdaizdhdm {-511B-pivenyl-
sulfat e) vapor ation of the solvents and
obutwbtmg®}at|blﬁ20&ﬁ~4'tcﬁéb®@§ﬁ3 acid rpetay! %Stﬁf ©22 g, 55%).
HRMS: Obs. Mass, 537.1438. Calcd. Mass, 537.1439 (M+H).

Example 8
[0138]In a manner similar to that described in Example 7, the following compounds
were prepared.
a) 2-(2S,3S)-2-((R)-2,5-Dioxo-4-phenyl-imidazolidin-1-yl)-3-phenyl-
butyrylamino]-thiazole-4-carboxylic acid methyl ester.
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gel gradient eluted with 0.2 - 1% net hanol in
di chl or onet hane gave (2-{(2S, 3S)-2-

W eRpA48182, 3- di hydr o- benzo[ 1 PCT/EP2005/008633
, 4] di oxi n-6-yl)-2,5-di oxo-i m dazolidin-1-yl]-3-phenylb
utyryl am no}- thiazol e-4-carboxylic acid nmethyl ester
(0.22 g, 55% . HRMS: Qbs. Mass, 537.1438. Cal cd. Mass,
537.1439 (M+H). Exanple 8 [0138] In a rranner simlar
to that described in Exanple 7, thefoII l\?
dorgho raled.ier ©24telheddsSh. 2 4)6H14: C, 61.05; H 504 11.30; S, 6.47.

ZFﬁLgnd?C?% 2. 3 o2, hﬁ#ﬁ%’?ﬁ%ﬁ@enyl -imdazolidin-1

phenyl’butyryl I azol e- 4-carboxylic acid
nmet hyl ester. Anal. Calcd. for C24H22NA(06S. 0.2 C6H14

ﬁmg%]ggS NI_& i(gs )- %{ RéﬁléoMﬁéf 6;nyl?5%dd|oxd irdidazAlidin-1 -yl}-3-
5 ﬁgﬁﬁfn_ ?}vﬁﬁ%@méz&fé =AVBAlBOXYicRRENMetn? ebtedli 0x0- i m da
phenyl - but yryl am noHOhi ol e-4-car boxyl ic acid methyl

ester. 0
(R)-ferf-butyl oxycarbo Narrimo-‘i—;? yphenyl g! yci ne
se

(Hyun, M H.; Cho, V. Bt dl. @m & Rel .
Technol . 2002, 25, 573 588 phace of
(2R) - ferf-but oxycarbonyl a Q- di hydro benzo[ 1
, 4] di oxi n-6-yl)-acetic ag n Exarrple 7 (step 4).
HRI\/B: bs. Mass, 509.1485>Cal cd. Mass, 509. 1490

MtH) . 40 . . .
b oprdaragmainor SR YRR Yy 3 s o, Y- K-
d1din-13q - Ohkord: & Rel. Technol. 2002 25, 573-588.) was used in Flace of

phenyl - buf yryl am no} -t hi azol e- 4- car boxyl.i ¢ aci d_net hy

EoRS er RN Campny a0 95linska-bepas L K-V Goeht acid in
10 ?%{%%S th&#R) 4-[ 4- (2- Met hoxy- et hoxy) - phenyl ] - 2, 5-

di oxoi lHRME 00bdi Mass, 509.1485. Calcd. Mass, 509.1490 (M+H).

1-yl }-3-phenyl -butyryl am no) -t hi azol e- 4-car boxylic

aci d net hyl

e?ﬁ ap1éR - fef{bRsRy) %KR@IA\?\ﬁDMké#@kW@hBHyII -2 5@ibRe-intidakzbikin-1-yl]-3-

henyl ] -acetic acid
phenyl butyrylammo}-thxazole—4 -carboxylic acid methyl ester.

15
HRMS: Obs. Mass, 495.1334. Calcd. Mass, 495.1333(M+H).

[01411d) 2-((2S,35)-2-{(R)-4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yI}-3-phenyl-butyrylamino)-thiazole-4-carboxylic acid methyl ester.
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used in place of
(2R) -t eMbut oxycar bonyl am no- ( 2, 3-di hydr o- benzo[ 1, 4] di o

WO R0we®1818y - acetic acid in Exanple 7 (step 4) RaEEEP2005/008633

10

15

prepared in a simlar manner as described for the

synt hesi s of

(R)-terf-butoxycarbonyl am no-{4-[2-(tetrahydro-pyran-2

-yl oxy) - ethoxy]-phenyl }-acetic acid in Exanpl e 2b.

HRVS: Obs. Mass, 553.1753. Calcd. Mass, 553.1752

(MrH) . [0142]e) \ O

2-((2S, 38)-2-{(R)Oj§\4 (2- I—Bdr@ixy et hoxyj - phenyl ] - 2, 5-
g

di oxoi m dazol i di n- 0
1-yl }-3-phenyl - but )\m 00) Nt\(> z.Jocar boxylic
acid nethyl ester.

(& 2- (tetr\zﬁ%:lro pyran- 2
cetic acid, which was used in

(R)-te/t-butoxycarbony Had
-yl oxy) - et hoxy] - phenyl
pl ace of

Bl o BB e b s S8 5y biion ves

Flfg%ﬁ% g%ésofqggﬁfé@g@ok&ég%%@k% Bﬁﬁclir%énz&{ﬁiﬁf’fdloxm—&yl)

ao{s(@ss:@lsn Bxaniai 7 4sten A) yasrppakedon @wnylam@naeba@dewlbed for
I

%ﬁiw%ﬁﬁ (PGP Ene- 2SRy ran-2-Yioxy)-

o¥il-phenyl}- a]?etg; ?md in Example Zb. I

ester te oxycar 0 - - et hox

) - pher\ﬁ%"sac@?sf CMQ§§ %/55% @%‘QH 9&@ %5)%}%25% (WH'B Y

(R -tel/t-but oxycar bonyl am no- {4-[ 2- (t et rahydr o- pyran- 2

-yl ox -etho henyl }-acetic acid in anpl e 8e
AR o ar Q2% B8 -4 e s R DRI b clos-

BB G aophenybhybyylamino) fhipzolerd;parbreic aciy methyt ester.
2-yl oxy) - et hoxy] -phenyl }-acetic acid in Exanpl e 2b

HRVS: (bs. Mass, @3\1803 Gal cd. Mass, 537.1803

(MrH) . [01 44] 09)

2-{(2S,39)-2-1 (R - 44 a4 e henyl ) -2 5- di
sxgi(m' dazzﬂidi[fw-) /k t OXE‘;%”'\@ enyl) - i

1-yl]-3-phenyl -butyryl a I hPazol e- 4-car OXY C acid

met hyl ester. [0145]

( R) - f el f-But oxycar bonyl no- ( 4- met hoxy- 3- net hyl - pheny
E)acetl c acid wa

ten‘—butoxycarbonylamino—{4-[2—(tetrahydro—pyran—2—yloxy)—ethoxy]—phenyl}-acetic
acid, which was used in place of (2R)-fert-butoxycarbonylamino-(2,3-dihydro-
benzo[1,4]dioxin-6-yl)-acetic acid in Example 7 (step 4), was prepared as described
in Example 2b.
HRMS: Obs. Mass, 539.1595. Calcd. Mass, 539.1595 (M+H).

[0143]1f) 2-{(2S,3S)-2-[(R)-4-(4-Isopropoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-
3-phenyl-butyrylamino}-thiazole-4-carboxylic acid methyl ester.

- 62 -



10

15

20

prepared as follows. (1) To a solution of
(4- met hoxy- 3- net hyl - phenyl )-acetic acid (5.04 g, 27.97

wonwe)p1Essl triethylamne (3.9 nL, 27.97 mmol) POT/EP2005/008633

anhydrous tetrahydrofuran (100 m ) under nitrogen at
-78 0C was added trimethylacetyl chloride (3.44 ni,
27.97 mmol ). The reaction m xture was stirred at -78
OC for 10 mnutes, 0 OC for 1 hour, then recooled to
-78 0C. At the sane time, to a separate flask charged
with a solution of\ (Rp-(+)-4-benzyl ~2-oxazolidi none
(4.96 g, 27.97 moPy<in anhygroql,s tetrahydrofuran (100
nmL) under nitrogen at/ 78 §C added dropw se a
solution of n-butyll{tH u
hexanes). The second Peadfi
-78 0C for 20 m nutes, the
into the first reacti onskcont ai ning the m xed
anhydride at -78 0C. The~feaction m xture was stirred

at 0 OC for 1lhour, then rmed to room t enper at ure, and
SR )-fer R utaxycaBORYAMING- e et B UASP BRI REHCAcich WhICh was

ﬁ?%‘ ?r%l%@e H k!?giéﬁaﬁéfgﬁgéa%ﬁrﬁﬁﬁrﬁipbfj(@-[’_z“q{elt'r‘iah?g'r_o(-&qgn-2-yloxy)—

concentrate bout "hal f of “its original
etiaxykphedy-acatidianidingrxanple et wasgiepared in a similar manner as

tetrah of.uran.,, The Lpin ] [

LRI Y Sl o B St A A ey
Q%@@(ﬁleﬁﬁoxy}@hid Egyl}idceﬁdﬂ é@ﬁ imE%mﬁl@cﬁm_lmhsul fate and
concentrated under reduce ressure. S

or L1 FEMB, Ot et ool ARy reaicd Mess, S TG NEE

1:1 ethyl acetate / hexanes to give

(R) -4-benzyl -3-[2- (4~ _

fetddigy - 3- Be(28,BSpRA(RIFM-(4ablstydry-Tmetoylplieayd-2ohdicxe- a

Gk P e M e s e

acetyl]-oxazolidin-2-oge (8.5 g, 25 nmmol) in dry
t et rahydr of ur an (120%under nil_}rogen at - 78 0C was

wasy stirred at
afsferred ¥ia cannul a

added pot assi um hexa I dis de m., 32.6
nmmol, 0.91 Min tetra y/r\of rar) . ¥ a%tion m xture
was stirred at -78 OC130rI_| ur \

(0]

[0145] (R)-tert-Butoxycarbonylamino-(4-methoxy-3-methyl-phenyl)-acetic acid was
prepared as follows.

(1)To a solution of (4-methoxy-3-methyl-phenyl)-acetic acid (5.04 g, 27.97 mmol)
and triethylamine (3.9 mL, 27.97 mmol) in anhydrous tetrahydrofuran (100 mL)
under nitrogen at -78 °C was added trimethylacetyl chloride (3.44 mL, 27.97 mmol).
The reaction mixture was stirred at -78 °C for 10 minutes, 0 °C for 1 hour, then re-
cooled to -78 °C. At the same time, fo a separate flask charged with a solution of
(R)~(+)-4-benzyl-2-oxazolidinone (4.96 g, 27.97 mmol) in anhydrous tetrahydrofuran
(100 mL) under nitrogen at -78 °C was added dropwise a solution of n-butyllithium
(14 mL, 28 mmol, 2 M in hexanes). The second reaction mixture was stirred at -78
°C for 20 minutes, then transferred via cannula into the first reaction flask
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then a pre-cool ed sol ution of
2,4,6-triisopropyl benzenesul fonyl azide (8.8 g, 28.6

wonwb)1§188 t et r ahydrof uran (80 nlL) at -78 C wasPemidrzo5/008633

10

15

20

25

30

dropwi se via cannula. The reaction m xture was stirred

at -78 Cfor 1.5 hours, then acetic acid (5.4 equiv,

8.2 g, 136 mmol) was added. The reaction m xture was

warnmed to 35 0OCin a water bath and stirred for 2

hours, during which period of tine analysis by thin

| coyeainiogriberenises aphydrideditcdd &Q. (The reactian mbilrefwasetirred at 0 °C

i I ed duct ' , ' .
oot e Wain ot oPR SRR e re 298], The mixture
Re&E §dehdHed Wit satur:asd aguésacirathoniunh chiohige sakioat(20Q L),

200 nmL). The organic |ayers were separated, conbined,
aneantated 1o EPLRTAIT TR @1IGkR| VebHRS Al g UcsghBressure to remove

gﬁﬁ%@%ﬁ\%@ﬁn.p %Efrérﬁﬁin% ke L20ERPNePWRR Bl igeatade|2 x 250

2:1 di chl oronet hane / hexanes to dive
(.. 3The¢ Rygadialayes-\geresepataiekycanbinedydristieanar sodium sulfate and
gcf:o%yg}gré’ﬁﬁagﬁ\n lr%cg;&% opg'egs&'?%tzirﬁﬁ %ﬁauéﬁv@é@lduﬁ‘ﬁ’e& by dhPorflatography

(dRer Bitichldel 8tuted wWith 3:1 dthyeadetety-/ rexahdy to gike (R)-#-mmeyly3-[2-(4-
|]- 4-benzyl - oxazoljdin-2-one (8 g 2 1 mmée) nd . o
dnethery-Daev-phearibasalykoxazoiti-2epe aia paevalomall 6.5 g, 89%).
acetate (100 nmL) was added 10% pal | adi um on charcol (3

g) under nitrogen. The resulting suspension was

ViDd461h@3 | y Tehalsehutiom o (R)H-heogd -2t (4mehoXxpriemeting-phanyl)-

a Parr a rataus f 24 ko . '

P o RSP 8 5 25 b Ay TSV (126 ) uncer

frigtrbgéw at m;@wmdq@lt pdtas§iﬁ]lm h?@mmymﬁlapidei(ﬁs ale,mz.e mmol,

gQrg%l) ﬁ&oy%ﬁﬁgyéwﬂgﬁbstmé,&a 11%1 _ngxtldtree \%a\émsttirre& 'a% -'Fé DC¥ for 1 hour,

(B =% -ed&ﬁ d <010t 8724 BliritloBrshyerzbnéduiroplynaxde 38.8%), 28.6

ttﬁgf]-ap%%ny é-2%)(z)xo- e?ﬁy’l ]- rcg?gipn% aci d tgﬁh%,- but yl 5%

entral) indetsalyysrofovano(80 m6) a5-7§,°Cogey adied dgjpwisg viegcapnula. The

sol ution.aqof . o . . .

[eRruor ire e s7ed 3t 78, G101 1R PR thep g agid (54 equiv, 8.2

NG t1BBb)Wad ded eTié fedbtion Onigtuny Weasorarhaed to 3TCE in a water

fe/f-butyl ester (6.05 9 1\"5‘% ) ) ) )
bath and stirred for 2 hours, during which period of time analysis by thin layer
chromatography indicated the formation of the desired product as a major
component. The reaction mixture was concentrated to a smaller volume, then
poured into water, and extracted with ethyl acetate (2 x 200 mL). The organic
layers were separated, combined, dried over sodium sulfate and concentrated. The
residue was purified by chromatography over silica gel eluted with 2:1
dichloromethane / hexanes to give (R)-3-[(R)-2-azido-2-(4-methoxy-3-methyl-

phenyl)-acetyl}-4-benzyl-oxazolidin-2-one as a yellow oil (8.0 g, 84%).

[0147](3)To a solution of (R)-3-(R)-2-azido-2-(4-methoxy-3-methyl-phenyl)-acetyl}-
4-benzyl-oxazolidin-2-one (8 g, 21 mmol) and di-ferf-butyl dicarbonate (9.2 g, 42
mmol) in ethyl acetate (100 mL) was added 10% palladium on charcol (3 g) under

nitrogen. The resulting suspension was vigorously shaken under hydrogen at 55 psi
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mol) in 4:1 tetrahdydrofuran / water (200 nL) at -10
0C was added sequentially 30% aqueous hydrogen

w@eoooxisies (15 nL, 133 mmol ) and a sol ution of PCT/BP2KF/008633

10

15

20

25

hydr oxi de nonohydrate ( 1.63 g, 40 nmol) in water (20

m.). The reaction mxture was stirred at -10 C, and

the progress of the reaction was nonitored by thin

| ayer chromat ography. After 4 hours, thin |ayer

chr omat ogr aphy i ndi cated al nbst conpl ete consunpti on

pfessuse in afaneapparatus f8R4hatred Thgueixtise swasi them diliefedttbrough a
d d. The m xt

3B ATl Bl 7 415 TR s goniiated of MES{ffapas purfied by

RSB gRIPYSOVeE sliiBa geraMRdiveith @hyéihﬂfadkﬁﬂe / hBganes to give [(R)-2-
ext ract ed wi'th dichl oronmethane (2 *10

ddqebbenpdyepXanaxazpdigiar drybd- (Aﬁaeﬁthwﬁ’rmg‘ﬂ“yd-ghswl)fszo -ethyl]-
SehprS R B B aasa SRk BPIS.05E PITTS Wi e
separated, conbined, dried over SOdI um sul fate,

&g{]dgqﬁ\%,)r (R gtag$ B’mrb ﬁ@‘%&%rﬁﬁ /- r—]c()jxodcr)xa(?zdoh'df?l-y—%ﬂg(#

e} b&mAcadid et-Butyhést 13.3
PSS iyl .t

moh@m& 1(ueirpr§1dyc[rgfmg} /wpter (200 mL) at-10 °C was adde'él/ase%uentlally
h%gr% %ﬁu%oﬁ%s Kydrb&Rn Belokidel BTN Opas RRRHPARL ¥ SBRABRSY lithium

diydroxidenindaabydraten(1163/§ }4(Bn1mmi)1'ml watet (20/inhjvi b readti@nonixture
| e-4-car '

é{gqsegtlrg ﬁxéhk@x%ﬁcl}dﬂ% g\erﬁsrﬂf t?? fSaCﬁ'OE‘ HY%TRBQVGSI% Bln layer

W) A?rfé?%é’u'rélQﬁm & @%rﬁomso amamenbaeai almost
foIIows, 50] D|rrethl h%;ghlte g{p

metewnaﬂ@pham eéﬁt@d@g(@at@n Sq@we%@ﬂww%aodlum sulfite
SOUF 079058 A Tk P dad 5 NGy s o
tvokunne anderoneduead pmslsa[e tarremoyedetnainyarefdram then extracted with
dichloromethane (2 x100 mL). The aqueous layer was separated and acidified to
pH = 4 with aqueous citric acid solution, extracted with ethyl acetate (2 x 250 mL).
The organic layers were separated, combined, dried over sodium sulfate,
concentrated under reduced pressure and dried in vacuo to give (R)-tert-
butoxycarbonylamino-(4-methoxy-3-methyl-phenyl)-acetic acid as a white foam (2.2
g, 58%).

HRMS: Obs. Mass, 523.1646. Calcd. Mass, 523.1646 (M+H).

[01491h) 2-((28,38)-2-{(R)-4-[4-(Dimethoxy-phosphorylmethoxy)-phenyl}-2,5-

dioxo-imidazolidin-1-y{}-3-phenyl-butyrylamino)-thiazole-4-carboxylic acid methyl

ester.
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vacuo overnight to afford the crude
hydr oxynet hyl - phosphoni ¢ acid di nethyl ester (2.5 g).

WO 0d6H]1K18) To a sol ution of hydroxynet hyl - phospPOTYER2005/008633

10

15

20

25

acid dinmethyl ester (2.0 g, 14.5 mmol) in anhydrous

di chl oronet hane (50 nL) at -20 OC was added pyri di ne (
1.4 n, 16.7 mmol) foll owed by
trifluoronethanesul fonic anhydride (2.7 nm., 15.9
mrol ). After stirring at 0 OC for 0.5 hours, the

m xture was flltere through celite with a t hi n | ayer

of silica gel. |Itrateovva$,vvashed with cold 1.0 N
aqueous hydrochl or| e urat ed aqueous
sodi um bi car bonat e dr e N%g m suhfate. The
sol vents were rermve tf gijve \‘P~o
trifluoro-methanesulfo dO \

di met hoxyphosphor yl net ester as an oil° (2.1 g,
539% . [0152](3) Sodi um¥ydri de (18 9 ng, 0.79 nmol)

Tﬁﬁf 5% %ﬁ%\glﬁf?'”agb%% ?‘iﬁ]%%’ Olylfééthm 5>h<=1‘r|,¥l l-acetic

aé&’erwagttﬁeﬁﬁrgatahwbﬂmgmm de (2 5 rrL) in an ice bath.
The m xture was allowed to warmto roomtenperature

fol |l oned by the additi on of trifluoro-nmethanesul fonic

Ao BB ! BN opoh oA Pce 5o, 10

tmnmraatwﬂnethylﬁmneeéa@lslmh W&snpol) rwmte cambirgecbamd heated to 70 °C to
hyd hl d

S 56 ORI Eui e teher i ST el pervatea i

WR{c@iowsveheightvb tifofdiher cilied harexgmetspghospHunaabidahethyl ester
bri neand dried over sodium sul fate. Evaporation of the

s@8l@ht s gave tenbut oxycar bonyl anmi no- [ (

R) - 4- (di met hoxy- phosphoryl net hoxy) - phenyl | -acetic acid

(120 ny, 83%yield). HRVE: Cbs. Mass, 617.1459. Cal cd.
NB4 51] (BT 4 46lEitipefhydrioggmsdiyl- pblosphomc acid dimethyl ester (2.0 g, 14.5

)méw(oi) B a&mg& ﬁs.la %ﬁqrgﬁjﬁgneenégo) mE) Lt -2640%5\@ 98ded B?P&ﬂme (1.4 mL,
16.7 mmol) followed by trifluoromethanesuifonic anhydride (2.7 mL, 15.9 mmol).
After stirring at 0 °C for 0.5 hours, the mixture was filiered through celite with a thin
layer of silica gel. The filtrate was washed with cold 1.0 N aqueous hydrochloric
acid, water, saturated aqueous sodium bicarbonate and dried over sodium sulfate.
The solvents were removed fo give trifluoro-methanesulfonic acid dimethoxy-

phosphoryimethyl ester as an oil (2.1 g, 53%).

[0152](3)  Sodium hydride (18.9 mg, 0.79 mmol) was added to (R)-fert-
butoxycarbonylamino-(4-hydroxy-phenyl)-acetic acid (100 mg, 0.37 mmol) in
anhydrous dimethylformamide (2.5 mL) in an ice bath. The mixture was allowed to
warm to room temperature followed by the addition of trifluoro-methanesuifonic acid
dimethoxy-phosphorylmethyl ester (122 mg, 0.45 mmol). Stirring was continued
overnight at room temperature. The reaction was poured into 0.2 M agueous
hydrochloric acid (10 mL) and the mixture extracted with ethyl acetate. The

combined extracts were washed with saturated aqueous sodium bicarbonate, brine
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1-yl]-butyryl am no}-thiazol e-4-carboxylic acid nethyl
ester.

WO 280588182- t e Af - But oxycar bonyl am no- 3- ( 2- net horRgF/phENYD08633

10

15

20

)-butyric acid was prepared in a simlar nmanner as the
synthesis of (2S, 3S)-2-fe/fbutoxycarbonyl am no-

3- phenyl - pentanoi ¢ acid as described in Exanple 3.
HRVS: bs. Mass, 539.1591 . Cal cd. Mass, 539. 1595
(MrH) . [0154]]) _

2and(dBd3S)jer 3odunisuliate- pnapyrajion of {IR) solvgrds gavensefroxy -

t hoxy) - . . . .
By P ooy emiBgd - (msioRy ResphgYBTRYP S shfsny-acgfio acid
qqg)d)ﬁq 1-8396 Diexgyl i ¢ acid nmethyl ester.

(2S, 35- 2-ferf-Butoxycarbonyl am no- 3- (4-1l uoro-phenyl)

- but yHRMS¢ i @bsalMass s P9 nCalcd; Massy 6ihrlABP (&@i{;he

synt hesi s of

()2/8, 3S)-2-felt-butoxycarbonyl am no- 3- phenyl pent anoi ¢

doi18BJds de2ei(2938)i3(2EMathoxe-pBenyl)2-[85@-methoxy-phenyl)-2,5-dioxo-

RS B oSl b Aol e

(2R) -ferf-butoxycarponyl am no- (2, 3-di hydrobenzo[ 1

, 4] di oxi n-6-yl)-acebg acid in Exanple 7 (step d), was
prepared in a simlar ner, scribed for the
synthesis of (R)-terf /ﬁlﬂ\;)x car ;ﬂr)»l.. 0-64-[2-

y

(tetrahydro-pyran-2-yl 8Xy)Ne -p | }Aacetic acid
i n Exanple 2b. HRMS: Qbs. 5@31. 1655. Cal cd. Mass,
571.1657 (M+H). [01 56]
2-{(2S,39)-2-[ (R -4-(4-
zolidin-1 -yl]-3-

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

nesi88)-2&rtButdryearhopylaminaldq 2 rethdxy-pheExd)pLityrie acid was

_hat .(2S, 39) - 2- b i NO-
ProBARgID BITRLTENAS 35 Re SO o (o ST
(RitodRhrbbriyRinhinBIRyhEHI-PeRdna a6d asdelkReribdd UExEThsle 3.

acid’in stép 2 and (R)-terfbutyl oxycarbonyl

b -
2. et tHRNS: s Mgt 538,139 bpanisd. Magr 53011693 (MH).

X

%- phenyl) -2, 5-di oxo-i m da
|

[0154])) 2-((28,35)-3-(4-Fluoro-phenyl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-butyrylamino)-thiazole-4-carboxylic acid methyl

ester.
\ O
o) 5 H
JN 0 N
SN N« """ @o
N \\\
H o)
Oh
F

(2S,3S)-2-tert-Butoxycarbonylamino-3-(4-fluoro-phenyl)-butyric acid was prepared in
a similar manner as the synthesis of (2S,3S)-2-fert-butoxycarbonylamino-3-pheny!-
pentanoic acid as described in Example 3.

[0155] (R)-tert-Butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid,
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exanple 1, step 5) was used in place of
(2R) - ferf-butoxycarbonyl am no- (2, 3- di hydro-benzo[1

WO 4dodiosas- 6-yl ) -acetic acid in step 4. HRVS: BOFEP2005/008633

10

15

20

Mass, 483.1312. Calcd. Mass, 483.1309 (MNa). [0157]
1)

2-1(2S,39)-2-((R) -2, 5-D oxo-4-phenyl -i m dazol i di n-1-yl
) - 3- net hyl pent anoyl am no] - thiazol e-4-car boxyl [ c acid
met hyl ester. Prepared as described in Exa

iy weshised (2 BBt EER kPTG HUIRTARGG-Cinydro-
gzg@),yllg ent ?ﬂﬁﬁfﬁ)g g;glg\gﬁ%xémepg%W%tgé%Z%?g Bretpared in a similar

?ﬁé)\rﬂwérrasgdmlr@e@m trtn)e syr;thesns of (Fl? tert-butoxycarbonylammod{4 [2-
R) -t ert but yl oxycarbon mno en se
i(etrgihygleo- Bwéozﬂagfl DK@r?fB&)a éﬁ?ﬁ%ﬁ?‘%&‘ ExamPFe 2
2,3-di _%S@S{b%lsﬂdﬂ' £895)- éanéb) MRGS! 51, ¢smirwgg§.tep

4. HR 4531205 Cal cd. Mass, 453
(M+Na) . [0158] m)

ipi)é 38) _(ééﬁ#ﬁiﬁﬁ-ﬁ@h@émﬁbﬁéﬂ%ﬁ b- b hibaolRiin-1-yl}-3-

hymyr-ﬁemhbwhmmﬁi}ttmawbmm)axylm aibinethyl estelboxy! i c
acid nethyl ester. Prepared as described in Exanple 7
except that (2S, 38)\ 2- e/ f but oxycar bonyl am no-

3- et hyl - pent anoi c QciKd was uged Hn pI ace of

(2S, 3S)-2-tertbutoxyc nyIQam?roN 3-

-butyric
acid in step 2 and (R 'no[
4- ( 2- met hoxy- et hoxy)-pﬁen;ﬁ cet c acrd (brepared as
descri bed in Exanple 2c) was d”in place of

(2R) -terf-butoxycarbonyl am no- (2, 3- di hydro-benzo[ 1
,4]dioxin-6-yl)-acetic acid in step 4. HRVS. (bs.
Nerepardias H@s@ibeslin Examplss7 ezo@ptm@zz{sraﬁm tgrh1 59] n)

2%&@1%{% ST bt b Ranbid Ao R Rs8a R BREe T 428 38)-2-tert-

lbmbiydmdﬁwérﬁmbrmbhémylmwrww@ manxmand (®)itertnet hyI
ester. Prepared, as descri

(m@lgwcagbp@ﬂamm—wtbqugﬁﬁﬂawegﬁwe r%%%ﬁesc“bw n

example 1, step 5) was used in place of (2R)- -tert-butoxycarbonylamino-~(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-acetic acid in step 4.
HRMS: Obs. Mass, 483.1312. Calcd. Mass, 483.1309 (M+Na).

[0157]1) 2-[(28,3S)-2-((R)-2,5-Dioxo-4-phenyl-imidazolidin-1-yi)-3-methyl-
pentanoylamino}-thiazole-4-carboxylic acid methyi ester.

\ 0

0

( »iﬁg@

Prepared as described in Example 7 except that (25,35)-2-fert-
butoxycarbonylamino-3-methyl-pentanoic acid was used in place of (2S,3S)-2-fert-

butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-tert-
- 68 -



butyric acid was used in place of
(2S, 3S) - 2-fel/fbutoxycar bonyl am no- 3-phenyl -butyric

wa@ceood/oisisst ep 2 and (R)-terfbutyl oxycar bonyl anP@DEP2005/008633

10

15

20

4- met hyoxyphenyl gl yci ne (prepared as described in
exanple 1, step 5) was used in place of

(2R) - ferf-butoxycarbonyl am no- (2, 3- di hydro-benzo[1
,4]dioxin-6-y!)-acetic acid in step 4 . Prior to
reaction with

bRyihecathanylanineaheoyiglysinenuasiused inpIRgpREAR)GETTi ne

Solerssstaapising P2 SR8 en BBl Eimssye gt n sicp +

tyryi RMS) O8N Masd, e158: 1050 Oaldd. oviass onasetm (Mes@r
with 1: 1 v/v trifluoroacetic in rrethyl ene chloride at

O OC for approximately 30 m nutes. After renoving the

th 3 ioxo-
B R B R ANBE - LgRTL e S
dmtdiazalidjneﬂt yaysaqemaaupemiedoyjannm)ahlaa@le-#ﬁerb@mlsma@d methyl ester.
| ayer was dried over_sodiumsulfate filtered and
concentr at ed. ThéO cyde product thus obtai ned was used
wi t hout further purificatioo EBI\/S bs. Mass,
449.1125 Cal cd. Masg,N4991 J78\ (| [01 60] o)
2-((2S, 3R) - 3- Hydr ox Sél\h( 4- Roxy- et hoxy) - ph
enyl]-2, 5-
di oxo-i m dazol i di n-1- yI}
oxylic acid nmethyl ester.

Exanpl e 7 h
(Prsparp. 25 descrbpd i yampleT PR 2B ho-

w&g‘?r@ﬁ#’%ﬂﬁﬁ _3d58thyl | Eeﬁiﬁ"f\%ﬁ &id was ysed in place of (2S,3S)-2-tert-

ut'oxyc am no- 3- ph e%@ﬂ utyrlc
aﬁltwcarmﬁmnﬁna{ﬁdpma)w-betwlbmrjncﬂelbBrgn fed

Ao A LRI A o
(eRbribed frr Ekﬁrﬁ MCZiﬁ) RerRylsl in ‘Pﬂa(c% &-(2R)-tert-butoxycarbonylamino~(2,3-

di hydr o- benzol4]d|OX|n6 )-acetic acid in step 4 .

%hxﬁfo‘tb@nﬁéﬂ TdioxIngp-vh- Q(QQf'Ctaé'fdt'B&ﬁﬂﬁcar bonyl ani no- [
4- (2- gﬂiﬂ%xyoﬁé hpekd - SRL1Y54 -BA64.T MalS! S0DTER (M+H).

terf-

ryq am no) -t hi axel e-4-carb
Prepared as described in

[0159]n) 2-{(2S,3R)-3-Hydroxy-2~[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-butyrylamino}-thiazole-4-carboxylic acid methyl ester.

\ O
A0
S)\N)T\e A
H o)
HO

Prepared as described in Example 7 except that (2S,3R)-3-tert-butoxy-2-tert-

butoxycarbonylamino-butyric acid was used in place of (25,35)-2-tert-

butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-tert-

butyloxycarbonylamino-4-methyoxyphenylglycine (prepared as described in

example 1, step 5) was used in place of (2R)-fert-butoxycarbonylamino-(2,3-

dihydro-benzo[1,4]dioxin-6-yl)-acetic acid in step 4. Prior to reaction with (R)-tert-
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groups were renoved from
2-((2S,3R) -3-terf-butoxy-2-fe/f~but oxycarbonyl am nobut

W@ eylAns180) - t hi azol e- 4- carboxylic aci d nmet hyl PEFER2005/008633

10

15

20

25

with 1:1 v/v trifluoroacetic acid in nethylene

chloride at 0 OC for approximately 30 m nutes. After
renmovi ng the sol vent the conpound was dissolved in

net hyl ene chl ori de and washed wi th saturated aqueous
sodi um bi carbonat e and saturated sodi um chl oride. The
onufgloikgcarapaylamio-dnettlyoyphesydiycine doth &rebityl groupd were

RO K S R ST BBR e BligqleSre B A& oBRyiamino)-
&h@zb%l@— lic BRismethifest@Owitd MiH)A biflidabetic in methylene

(2S, 3R) - erf-But oxy-2-{(R) -4-[4-(2-net hoxy- et hox
@gg,a ZCg’or approx1mately 30 minutes. After removing t e solvent the

U ¢ oclllé I{/bolmyﬂwéfh?%méroﬁo? %Wé%r?e@,vgﬁ 2a£R4tBd sodium

oxXy /¢ aci ester repare as des
Ebieampbpate @lxd:qaturatedtaqueous sodium chloride. The organic Iayer was dried

E)%\{Sevslsiobluiralfsg f@({ﬁ?ﬂt = rrzqqcf;og]rcfggﬁt %ij cﬁmrebé)rrl] e proé]uct thus obtained was
(@s‘édaﬁ}h&xtffeﬁmwwmwwmonyl am no- 3-phenyl - butyrlc
acid in step 2 and (R)-tertbutoxycarbon %iamn -

4- ( 2- iaRNEXy Obsh8app. I8P -Galed.| Magei 449 b1 M) as
descri bed in Exanple 2c) was used in place of

(2R) -terf-butoxycarbonyl anni no- (2, 3- di hydro-benzo[1

[-0]1 80)i n- E2-{(RP;IR)e3-Hydmxy e -{(R)-gt éﬁ(24neﬂh|okwethm<y) phenyl]-2,5-

%)%g i’ﬁ@?ﬁ%@ gtﬂk,é@tﬁygﬁtgﬁ@ -fhar b ?)&III{sﬁgld methyl ester.

carbamate tertbutyl group was rem)ved from

2-((2S,3R)-3-terf ob%(y- 2-t e/ f; but oxycar bonyl ani nobut

yryl am no) - thiazol ex4;ca N C id nethyl ester
with 1:2 v/iv trifludfogcet]ic Tc:“pd@'gbhylene

chl ori de at OOCforSa)Sm ely

Sat ur at ed aqueous sodi urf bi_&ar bonat e and%hyl acetate
were added to the rapidl ¥9tirring reactio PSol uti on

S HRaE SR SRRSO 2
stapaijadmbrawmm inadidyrioadith weest usedtie placed (85 (38) - fadi,
Irultc()e)(glyc%t\r/t?()rny!amino-3—phenyl—bu’cyric acid in step 2 and (R)-fert-
butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl]-acetic acid (prepared as
described in Example 2¢) was used in place of (2R)-fert-butoxycarbonylamino-(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-acetic acid in step 4. Prior to reaction with (R)-fert-
butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyi]-acetic acid both tert-butyl
groups were removed from 2-((2S,3R)-3-fert-butoxy-2-tert-butoxycarbonylamino-
butyrylamino)-thiazole-4-carboxylic acid methyl ester with 1:1 v/ trifluoroacetic acid
in methylene chloride at 0 °C for approximately 30 minutes. After removing the
solvent the compound was dissolved in methylene chioride and washed with
saturated aqueous sodium bicarbonate and saturated sodium chloride. The organic
layer was dried over sodium sulfate filtered and concentrated. The crude product
thus obtained was used without further purification.
HRMS: Obs. Mass, 515.1210 Calcd. Mass, 515.1207 (M+H).
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sodiumsul fate filtered and concentrated. HRMS: Qbs.

Mass, 549.2015 Cal cd. Mass, 549.2014 (M+H). [01 62] Q)
WQ2§06AB18R) - 3- Met hoxy- 2-[ (R) - 4- ( 4- met hoxy- phenpC¥/ELR2065/008633

i oxoi m dazol i di n-

1-yl]-butyryl am no}-thiazol e-4-carboxylic acid nethyl

ester. Prepared as described in Exanple 7 except that

(2S, 3R) - 2-f el f but oxycar bonyl am no- 3- et hoxy-butyric

acid was used in place of (2S,35)-2-fe f -

but oxycar bonyl am no- 3- phenyl -butyric acid in step 2

TORRER) A LR BB BB 1 oo ey 25

HGInFdAzolRlire n-yB) bigis lamiad)-thiazoled @antboxylic acid methyl ester.
(2R) - ferf-but oxycar bonyl am no- (2, 3- di hydro-benzo[1

, 4] di oxi n-6-yl) - a\cetDc acid in step 4 . HRVS: (bs.
I\/Iass 463. 1284 CaPc Mass, o463 1282 (MrH). [0163] r)

2- ((2S, 3R) - 3- Met hoxyF 2N { (R thowv- ot haxy) - oh
engll(] 2, 52 OX/)\{( )- ﬁﬁ (@\ oxy- et hoxy) - p

di oxo- |mdazoI|d|n 1= yI}Hbu yré#
oxylic acid nethyl ester.
Exanpl e 7 except that
(2S,3R)-2-tertbutoxycarb am no- 3-net hoxy-butyric
acid was used in place of (2S, 3S5)-2-fe/

5 frbrgb?P%dC@é b@egyibemlm Exgmp}hm?é le)(be;tiuhgrtr(tzs 3R)-3Htertbatoxy-22tert-
an R) ~tert but o arpon
mczxmw;ﬂr@mﬁ@iﬁwpmﬁwaf (B8 plagei ol RS ASHAEH s

d@'&?’wf arbo ﬂ%a@bﬁe@ﬂ%ﬂ&% AEFEH été‘p Q| aﬂQﬁRgftert_

oxycar bonyl am no- (2, 3 ydr o- benzo[ 1

mltobxmrbprwlqm)wa{édemefa@metmxwrefpewl ams acao@repared as

Egg(gk} ég%any gx)l(ai/s c&%@%e[]o?(?g '}é*rjf'hgtxo}%(%e%rﬁéh \§9n|no -(2,3-
10 Fﬂlﬁydfb]b@zEH 4]dioxin-6-yl)- ace‘uc acnd m step 4 Prior to reaction with (R)-tert-

SpRiceRaT AR @tehont ek EPhEEa R R T Sbdinate tert
%@u%m@é%%v&ﬁ dfom 2- (§28 3R)- 3 tert-butoxy—z tert—butoxycarbonylammo-

benzyl oxy- 2-te/ T but oxycar bonyl am no- buty

atmtwyimemg)stéuaweﬁrmbom'c @2l msbhytesot@r ’evnihﬂo%’(y/cyatrlweproaceﬂc acid

in methylene chloride at 0 °C for approximately 30 minutes. Saturated aqueous
15 sodium bicarbonate and ethyl acetate were added to the rapidly stirring reaction
solution to quench the reaction. After further dilution with ethyl acetate and water the

zol e-4-carb
ed as descrd)hed in

organic layer was separated and washed with saturated sodium chloride, dried over
sodium sulfate filtered and concentrated.

HRMS: Obs. Mass, 549.2015 Calcd. Mass, 549.2014 (M+H).
20
[0162]q) 2-{(2S,3R)-3-Methoxy-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl}-butyrylamino}-thiazole-4-carboxylic acid methyl ester.
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pyl am no- 3- phenyl -butyric acid in step 2 and
(R)-tertbutoxycarbonyl am no-|

wd2¢0a/onEshoxy- et hoxy) - phenyl ] -aceti c acid (preper/ge20as5008633

10

15

20

descri bed in Exanple 2c) was used in place of

(2R) -terf-butoxycarbonyi am no- (2, 3- di hydro-benzo[1

, 4] di oxin-6-yl)-acetic acid in step 4. HRMS: CQbs.

Mass, 583. 1860 Caicd. Mass, 583.1857 (M+H). [0165]t>
2-((2S, 3R) - 3- (4~Chl or o- benzyl oxy)-2-{(R)-4-[4-(2-net ho
Xy- et hoxy) - \ O

phenyl ] -2, 5- di oxo-i Rrdazol i di ) 1.yl }-butyryl am no)-thi

azol e-4- carboxyl i c aci g~yet byl er.=Rrepared as
described in Exanmple ¥ ekcefit thap o
(2S, 3R) - 2-fe/fbut oxycalsborﬁ/ n \

3- (4-chl or o- benzyl oxy) - but'yrieaad®d was used in place
of (2S, 3S)-2-terf-butoxycarfonyl am no- 3- phenyl -butyric
acid in step 2 and (R)-terfbutoxycarbonyl am no- [

Soregardest Mscenw@wtxm?m bx@epttthat (asxsaz)(aateepar ed as

described in Exanple 2c) was_used in pla
(bg@xyp@rbmwmg9t3am§8}wmty{@_ 3o was used i place of (25,38)-2-tert-

31&%%%%5%%%@& 65‘% g@gg:alcz éﬂﬁ%gés@z %ﬁngz-@er%t ep 4.

dhllﬁﬁjylam|no-4-methyoxyphenylgly01ne (prepared as described in
ﬁ;mﬁﬂfﬁ%@g@s el Ve 02 R I btofy Sarflb fyi8ivhB- -

A b- ﬂ%ﬁé{ammbﬂmﬁlﬂgdo@h@é@lb&n 4tepag boxyl i ¢ acid
nmet’hyl ester 0167

ared as descri bed l e
7 excé’ﬁMﬁha‘Pb\‘( 2@%&)4643- %34 &ﬁ%y‘@é?%m-gﬁ%@w
3- et hyl - pentanoi ¢ acid was used in place of
(2S, 3S) - 2-t eAf but oxycar bonyl am no- 3-phenyl -butyric
qo16BJirn st @p((2S 8R)-3¢ Mpthmwt%ﬂ@%dﬂy(@an@bnyy@thqw) -phenyl}-2,5-

g&%{‘ 8X¥tﬁh l’gé—)’g’e’%rﬁqﬁﬁlﬁa)eﬁﬁar gtfo%&'fll: Bed Hn@thyl ester.

(2R) - ferf but oxygar bgnyl am no- (2, 3 d| hydr o- benzo[ 1

, 4] di oxi n-6-yl) - aog?\c acid |n tep 4
*k/@e @

Prepared as described in Example 7 except that (2S,3R)-2-tert-
butoxycarbonylamino-3-methoxy-butyric acid was used in place of (25,38)-2-fert-
butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-fert-
butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl}-acetic acid (prepared as
described in Example 2c) was used in place of (2R)-fert-butoxycarbonylamino-(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-acetic acid in step 4.

HRMS: Obs. Mass, 507.1547 Calcd. Mass, 507.1544 (M+H).

[0164]s) 2-((28,3R)-3-Benzyloxy-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl}-2,5-
dioxo-imidazolidin-1-yl}-butyrylamino)-thiazole-4-carboxylic acid methyl ester.
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HRVB: Obs. Mass, 461 .1490 Cal cd. Mass, 461 .1490
(MrH). [01 68] V)

WQ2§06ABISR) - 2- { (R) - 4- [ 4- (2- Met hoxy- et hoxy) - phePgT/EPRN5008633

10

15

20

di oxoi m dazol i di n-

1-yl }-3-net hyl - pent anoyl am no) -t hi azol e- 4- car boxylic
acid nethyl ester. Prepared as described in Exanple 7
except that (2S, 3R)-2-terfbutoxycarbonyl am no-

3- et hyl - pentanoi ¢ acid was used in place of

(2S, 3S) - 2-f el f butoxyoar bonyl am no- 3-phenyl - butyric
acid in step 2 and—~(R)-ferfQut gxycarbonyl am no- [

4- (2- met hoxy- et hoxy) enyl eti g—qcid (prepared as
descri bed in Exanpl€ 2¢) S NUS d@ce of
(2R) - ferf-but oxycar bdnylNam o- 2, 3%—di hydr o- benzo[ 1

i n Ost ep 4 HRVS: _ Cbs.

5, 505.1752 (MtH) . Exanple 9
2-{(2S,39)-2-[4-(4- hgriesul f onyl - phenyl ) - 2, 5- di oxo- i
m dazol i din-1-yl]-3- yl but yryl am no} -

t hi azol e-4-carboxylic™acid nethyl ester. [0169](1) A

TisPpethes pstubRly PLEIGHPRS LERAT ATy S i i 2o

ttm@*ﬁﬁrmnyrananoamwrwtamd waswsed af placaof (2&188&»2&1&0‘-
SRHOTerbRBR SR FUbe e PRSP e g BTRE
rtﬁﬁ%%|rl¥@§lé?ﬁuﬁé%¥ %éthgxﬂﬁbﬁ@kw;bt@hyﬂfaoéﬂﬁﬁﬁida(pire(})ared as

he resul ti ng m xture was
Apsodbedi rn Bxaroples2d) was usesl i @lacern (aﬂbl‘qrh%tomréanx‘%man-(2 3-

p |l ected by
f‘?ﬁ’(c&gt 3328[1\7\‘{@]8 mé\?b ?ﬁ'abfé! 'ﬁ??epgé)l ed and t hen

di ssol NRNS: nObs. NViags,e58551 8601 IGaidd. olliass 8 31 85h@d+H).
m xture was heated for 5 hours at 110 OC in a seal ed
tube and then cool ed and concentrated under reduced

P(P%S he t @ @PIBRI-FA- Cﬂ;orr@%bﬁzsﬂoxystzeuaw@[d (2aaethoxy-ethoxy)-

iturated with ether, air dried and suspended in
dphemie, SUrm(ogugcjﬁg%d@m-w&@utyrylammo) -thiazole-4-carboxylic acid methyl

ester.

, 4] di oxi n-6-yl)-acetic acj
Mass, 505. 1754 Cal cd. Mas

Prepared as described in Example 7 except that (2S,3R)-2-tert-
butoxycarbonylamino-3-(4-chloro-benzyloxy)-butyric acid was used in place of
(2S,3S)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-tert-
butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl}-acetic acid (prepared as
described in Example 2¢) was used in place of (2R)-fert-butoxycarbonylamino-(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-acetic acid in step 4.

HRMS: Obs. Mass, 617.1465 Calcd. Mass, 617.1468 (M+H).
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treated with saturated aqueous sodi um carbonate (10
m ) and di-terf-butyl dicarbonate (3.4 g, 15.6 mmol)

wan@ed1$188 ed overni ght. The m xture was parti t PONEB2005/008633

10

15

20

bet ween et hyl acetate and 2 N aqueous hydrochloric
acid. The organic |ayer was dried over sodiumsulfate,
filtered, concentrated and the solid residue was
triturated with hexanes to afford

t e/ f - but oxycar bonyl am no- (4- et hyl sul f anyl - phenyl ) - ace
tic acid, as a yellow/ brown solid (2.3 g, 59%. [01

7 2) A so i : o -
Bhe618) 55) BERARI S harsatephem k3 dine Imdgzgidin--v1-5-
GASIAQKYEMENnaAA RN thinkolest-earboXicasid theldyl ester) and
fel/f-butoxycarbonyl am no- (4-

met hyl sul f anyl - phenyl ), Qacetic acid (77 ng, 0.26 mmol)

i n di chl oronet hane m_) atg0 JQCWastreated Wi th

1- (3-di net hyl am nopr op B{Et h ar | m de

hydr ochl ori de (50 ng, |on was
allowed to slowy warm omoo e ure and stirred
for 60 hours. The m xt ure ‘the part i ti onedbet ween
ethyl acetate and water. organic |l ayer was dried

over sodiumsul fate, fil ter ed and concentrated. The
r[es6iRrepaedms désosibleth yn Exampie 6 gxegpihaiv@s, 3R)ta-tatl-gel

SR utAres il sEnPR o0 SR e PR 2589 2 or
i RekyRE rivhyRIrgiab 13- bl@édy@buﬁjncchd?&In@téﬂﬁtdmr(ﬂ)-s‘eﬁwt i on

W th 'exess of hexanes to

ZJLFY‘Q&Q@@?O'MTQ"‘Pe‘?“fn%fwwybaﬁﬂalbfﬂnﬁrfpﬁpéfeﬂ pydescribed in
EREEY fs@\’é) 5%{3%% ﬁgﬂéé’é gﬁﬁgﬁ' Lo H&%&%brﬂéﬁ&&hﬁh@@ 3

noy-t razo aci thyl ester as
adibydrbdnenzel, 4]diokin- ﬁal)rqrﬁens@m)d infstar4] (3)

7 (308 b F PRE DAL ek O

| fanyl
acetyl am noJ- S- phenyl - butyr yl am noHhi azol e- carboxylic

acid nethyl ester (1 1 018 mml%c%’s di | ved
TOI88DE | 3 2 BOARIGHIR - WP SR SPhen L e & -
qhﬁ@éz%ﬁlgi:ﬁﬁ gﬁ@me %En&n@yi&%ﬁ@) A leachiikylit ¥idethyl ester.

was par

\ 0]
O o H
/ N O N
-0
H J o \ﬁ

Prepared as described in Example 7 except that (2S,3R)-2-fert-
butoxycarbonylamino-3-methyl-pentanoic acid was used in place of (2S,3S)-2-tert-
butoxycarbonylamino-3-phenyl-butyric acid in step 2 and (R)-fert-
butoxycarbonylamino-[4-(2-methoxy-ethoxy)-phenyl}-acetic acid (prepared as
described in Example 2c¢) was used in place of (2R)-fert-butoxycarbonylamino-(2,3-
dihydro-benzo[1,4]dioxin-6-yl)-acetic acid in step 4.

HRMS: Obs. Mass, 505.1754 Calcd. Mass, 505.1752 (M+H).
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et hyl acetate and aqueous saturated sodi um
bi carbonate. The aqueous | ayer was adjusted to pH = 8

whyoosloesiagidi ti on of solid sodi um bi carbonat e aPdI/EREN5/008633

10

15

20

25

extracted twwce with ethyl acetate. The conbi ned
organi c layers were dried over sodiumsulfate,
filtered and concentrated to an off white solid. The
solid was dissolved in a solution of diisopropyl ethyl
amne (0.16 M _ , 0.92 mmol) in dichloronethane (5

m ) and the resulti ng sol WExamples® added in a

{12835 -FREF elpanReMronvi Rt il sfdof RRBSRR 5 pheny

fanfin&thfeoleZ4- cmw*ymsa@adnéth regar ti ti oned
bet V\Tzen drg}gh | or onet hane” and Waterﬂ The organic | ayer

was dried over sodhum&ul fate, filtered and
concentrated to th&T{ude pro(glucg After purification
by chromat ogr aphy ovey si |l i@a Wge gr

to 3:2 ethyl acetate ¢ Hex )
the material obtai nedsrroﬂrc ro
di chl oronet hane with exc
2-{(2S,39)-2-[4-(4-
met hyl sul fanyl phenyl ) - 2,52 di oxo-i m dazol i din-1-yl]-3-

TR R B Pl e BB Ber BRI §, BEOS oy
(tﬂﬁre’ﬁ%:lsréﬁ&@amdé) TRL, $2)5 rimeplwdsd Geated with a catalytrc amount of zinc

4- et hyl sul fan I - phenyltz Cj[l
oa |de|amdnstrrred at room temperature for 8hours es Iven was then removed

lur}’dér rgr?%‘arl}é‘é% iéh&@%}ébg%r&é %g%@ BIvay &Rt hpéﬁﬂrt'rdh of) ammonia in

lmema.’hotl(‘&mkt Feo s uttingrrabute svas tmatem agR@ RE de b?répu@rre a sealed

( 28?% t%algcgtlégg %oe%-})mérgTﬁ' %F(lergﬁ i QE(E g&fhz\%g cel‘rfercﬁeé B? tration,

3PasAcHARIS ettidel dit arad arﬁ@tﬁe’ﬂ‘&éécﬂflw G N&qﬂebumdaﬂﬂknhc acid.

Atk end el uted up
ps+@t i on of

"and then the mxture was allowed to slo war
r Benmbdrisavas heaed der faguis:ati 18y G igra sgp Vt%é tHie %ﬁréjﬁ\e@ cooled and

r%tqtrcﬁntr; Jr\‘?i@?rédmeg‘r%ééfu‘?e Y@%rv&'&eébliﬂaré’érhhéoﬁ% solid was

en eth acetate aqueous saturated sodi um
cteiturateal with ether air dried and suspended in dioxane. The suspension was
treated with saturated aqueous sodium carbonate (10 mL) and di~ferf-butyl
dicarbonate (3.4 g, 15.6 mmol) and stirred overnight. The mixture was partitioned
between ethyl acetate and 2 N aqueous hydrochloric acid. The organic layer was
dried over sodium sulfate, filtered, concentrated and the solid residue was triturated
with hexanes to afford tert-butoxycarbonylamino-(4-methylsulfanyl-phenyl)-acetic

acid, as a yellow / brown solid (2.3 g, 59%).

[0170](2) A solution of 2-((2S,3S)-2-amino-3-phenyl-butyrylamino)-thiazole-4-
carboxylic acid methyl ester (75 mg, 0.24 mmol) and fert-butoxycarbonylamino-(4-
methylsulfanyl-phenyl)-acetic acid (77 mg, 0.26 mmol) in dichloromethane (10 mL)
at 0 °C was treated with 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (50 mg, 0.26 mmol). The reaction was allowed to slowly warm to
room temperature and stirred for 60 hours. The mixture was then partitioned
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The organic layer was dried over sodiumsulfate,
filtered, concentrated and the residue was purified by

wa@ booooesisgyr aphy over silica gel gradiet el utedPOPEPNO5/008633

10

15

20

25

30

1:1 ethyl acetate in dichloronethane. Precipitation of

the nmaterial obtained after chromatography froma

di chl oronet hane solution with excess hexanes afforded

2-

{(2S, 3S) - 2-[4-(4- net hanesul f onyl - phenyl ) - 2, 5- di oxo-i m
dadmddrethyl aydthteSamqtheater b ihg oygamic faypr was dried over sodium sulfate,

Rk oSl Tad sty Eh Y Rl o oty over siica

F;’% @r’ d(éWt'@luteE%?"tB'?% é@\xl acetate / hexane. The material obtamed after
01731 2-1(S) 4-(4- Vet hoxy- pheny| ) 2, 5- di oxo
|

¢hephategraphywas ?ategl by precnpltatlon o} chloromethane solutlon

&\gﬁg%)%esgtnge%ﬁé@ RPgivd L5 814753 BtWIx EarBbhlaffidiel(4-

gxlwéthﬁ)suizarﬁ;(lﬁsheAyMe@mammnglngptaewlabmyrslamim@dhian‘otﬁaé@arboxylic
n t

ﬁ?l%’?@%&' @SE‘%‘EPB N:?%g l‘ﬁ"orlrét%& (gﬁ ag} §8£°)pr epar ed

in a simlar manner as that descrl bed in Exanple 1
using (S)-L/-ferf-butoxycarbonyl -

dDm]lﬁ@)l BhiAT3R)2rleriert t@wo\ﬁasoW}%@P&(%E@B}yﬁ%f@nv‘ophenyl)-

BB B APy 1 st (11

512@3 Ozlg&g:ma‘)lwai dléﬁﬂ&g ?2(3 (16135 SOE&H}IuﬁcEExamjﬂeomacetic acid in
Suiethans MY 251 MareaaihsT Tt pargtgnhppteen

@85%4 L&{ib BAY- ub@é@b@tuﬂaté@%b@lﬁm bl@aﬂjbhdtéTET Hieliaq@édusrlayer was

él) Triethylam ne (1. mo! )
tadu(@ B pHen§ blydbs ppditige ,oasle sqﬁl@m aIb%p)arqdr{hen extracted

JORER B PERBL ISP s efrule ik oy dodur
rdulfate, Tiltersal and mrglemﬁamd\mblana)ﬁswhltej solid. The sohd was dlssolved ina
solution of diisopropyl ethyl amine (0.16 mL , 0.92 mmol) in dichloromethane (5 mL)
and the resulting solution was added in a dropwise manner to a 0 °C mixture of
diphosgene (16 uL, 0.13 mmol) in dichloromethane (5 mL). The mixture was stirred
for 20 minutes and then partitioned between dichloromethane and water. The
organic layer was dried over sodium sulfate, filtered and concentrated fo the crude
product. After purification by chromatography over silica gel gradient eluted up to
3:2 ethyl acetate / hexanes and precipitation of the material obtained from
chromatography from dichioromethane with excess hexanes, 2-{(28,35)-2-[4-(4-
methylsulfanyl-phenyl)-z,5-dioxo—imidazolidin—1-yI]—3—phenyl—butyrylamino}-thiazole—
4-carboxylic acid methyi ester, was isolated as a white amorphous solid (45 mg,
46%).

[0172](4) A solution of 2-{(2S,3S)-2-[4-(4-methylsulfanyl-phenyi)-2,5-dioxo-
imidazolidin-1-yl]-3-phenyl-butyrylamino}-thiazole-4-carboxylic acid methyl ester
(RO4919362-000) (40 mg, 0.08 mmol) in a 1:1 mixture of tetrahydrofuran and
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The reaction was allowed to warmto roomtenperature
for 10 m nutes then cool ed back down to -78 0C. In a

waepanagies f | ask, n-butyllithium (4.6 nL, 11.6 PODEP2085/608633

10

15

20

25

Min hexanes) was added to

(S)-(+)-4-phenyl -2-oxazolidinone (2.0 g, 12.2 mmol) in
anhydrous tetrahydrofuran at -78 C and allowed to stir

for 10 minutes. The lithiated oxazolidi none was

transfered via cannula to the m xed anhydride at -78
Odicialncbreethanin(g0 cudtwasiezhted with hohlprwpeTenzotaatid ¢r6% purity) (40

oigy P 70RO & b Bk s BB RRa Bl i ygroruran o

YWal Plvasidded a@erthen ltlﬁﬁrrﬁ){vt@rfe waslalowedHd sibwly Wiren & toden
product was purified fy chr omat o% .ghy over siljica gel
cfempedatire ﬁnQ vepsestifiad facan gdditipng & dh§ "epetion mixiure was

rtﬁ%H )E)Qr(‘lf%r%%J 6@9@@@5 eftff hYShR dd P aslidduRBaRliAd S5BlRi@bonate.

nes to a
(Ehe érgmemgdyeswe ried-opbesndilmtsuifgie) filtenedz cdnatintratechard the
Pot a

st wis Uy Y EyiehnatesTenrholit S S paictelyiecyn fp 1:1 ety
t(%ertéﬁéy ﬁgﬂér}!é@ﬁietm a@%gﬁntlhfﬁon of theI Tatg)r(lglz %tl)tlaglerc]l_aft_er

ofwo (T@S@Bfﬁéh irom ?fﬁ‘tﬂh owrﬁ\%\mcﬁ%uﬁnt véith exsRee dreXpRes afforded 2-
"@s %ts>- —El—?pn‘%ﬂﬁjar%%hﬁ&ﬁﬁ‘ | oh@hyIik2 Bosibxo- iRz RAAMEJIR3-phenyl-

ution
2bmymam|no$4umaqug+4bwbexw$@Icphmnmyl astedaay s Mpitagmarpbous solid

[) i hydr ous tetrahydrofuran (10 nL) at -78 0OC
\C@g'ﬁgdgﬁ%}i a cannula to the anion at -78 0C and

stirrimRMS:INCbauUathdso CalkdhMass, (Meehi ¢ acid (0.45 ni,

7.8 mol) was added to the reaction at -78 0C, the

m xture warmed to roomterrperature and stirred

overni ght. The m xture was (ﬂto wat er (30 ni)

and extracted with ethyl acet ate e conbi ned

e§0t173];2~$(8/)/e? E(R\)&S(Hdweﬂmokyrpbﬁnyib2ﬁﬁledwl@dﬂa@mesﬂeﬂi armethyl-3-

oo STl GBI P I8 ) L 3% (s
3R) - 2- azi do- 3- phenyk-byg yryl) -
4- pheny! - oxazol i di n- ne (230 rTgH 41%

\

2-{(S)-2-[(R)-4-(4-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-methyl-3-phenyl-
butyrylamino}-thiazole-4-carboxylic acid methyl ester was prepared in a similar
manner as that described in Example 1 using (S)-N-tert-butoxycarbonyl-3,3-
dimethylphenylalanine which was prepared according to the procedure of Nieman,
J.A.; Coleman, J.E. efal. J. Nat Prod. 2003, 66, 183-199.

HRMS: Obs. Mass, 523.1645. Calcd. Mass, 523.1646 (M+H).

Example 11
2-{(2S,3R)-2-[(R)-4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-2,5-dioxo-imidazolidin-1-yl]-
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[01 76] (3) To a solution of the (S)-3-((2S,
3R) - 2- azi do- 3- phenyl - but yryl ) - 4- phenyl oxazol i di n-

wQ2060151895 ng, 1.7 mmol) in ethyl acetate (25Pi/EP2005808633

10
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20

25

added di-tertbutyl dicarbonate (815 ng, 3.7 nmol)

foll owed by 10% pal | adi um on carbon (90 ng). The

m xture was hydrogenat ed overni ght at atnospheric
pressure and roomtenperature. The m xture was
filtered through celite and the solvent was renoved to
gB-phehylbudrgR)nino}-thiazole-4-carboxylic acid methyl ester.
-((S)-2-0x0-4-phenyl - oxazol i di ne-3-carbonyl) - 2-phenyl -
propyl]- carbamc agid Oferf-butyl ester as an oil (710

my, 99% . [01 77] (2 To a sokutitpn of [F% S, 2R)-1
-((S) - 2- ox0- 4- phenyl ol |0d| NE-"3-
car bonyl ) - 2- phenyl - E carpagy’c
ester (710 nmg, 1.7 nnn )
and water (4 m) at 0 OC
hydr ogen peroxide (1.5 15.1 mol ) followed by 1M
aqueous |ithium hydroxide (5.0 nL, 5.0 mpl ). The

wa g I
AL ARSI A28 AmdIRGaR EERIPASY Eondbutyric
agpie U g56d1 mmmyndrmgdrmlsl téiraleydrmﬁlrm(GQmL)lahﬁ’Bl °(C followed by
Stirrin ontlnu fo hour, .f ol d . . .
ke rdpptlish arcitnst b ARERAR B3, o B e g a e solc
aFﬁéjfécdcﬁQn Wals Ml i %e 36l WepiiSto Gbbrni t@n‘@%taﬁuﬂﬂ@r &mnﬁmateedhen cooled
wth ethyl acetate. The conbi ned et hyl

ebaakadavy teer’8 “wa s Aeuseparatefiaskr n- bHFM“H'@'UHh@ Qimlem&/@imol 25M
HISAHU P AU 1)1y RNO0LeaRchEne 00, J22mmo
(ditydrous 20%hydrefulan af B8} afd plidwed torstinfor 1€ mmmtas Eﬂ;e lithiated

((jtgxsa%%hq?lﬁsaé g/ag&?g\gte[ec} Via ca{n(nZPai f’fﬁ%e mlg(é gnﬁ'ydnde at -78 °C and
&]rﬁhg?’ébﬁhr@eﬁ'fbr?h5u%‘ ORfE teticton Wasdjuendhed imtﬁvmwsbnu and

am no}- thiazol e-4-carboxylic acid net hg/ est e
v@grq@@pwﬁﬁgthyi aeqtates, Th;Ryorgbmed extracts were washed w;th water brine

f n

C%rg dﬁ%&s g@@%gh@ﬂég% Ghe RIGEBlodidt Wak puRfied by BRifmatography
over silica gel eluted with 2:3 ethyl acetate / hexanes and the resulting solid was
recrystallized from ethyl acetate / hexanes to afford (S)-4-phenyl-3-((S)-3-phenyl-
butyryl)-oxazolidin-2-one (1.63 g, 88% yield).

e/t - but yl
an (18 m )

WS added 30% aqueous

[0175] Potassium bis(irimethylsilyl)amide (2.0 mL, 1.8 mmol, 0.91 Min
tetrahydrofuran) was added to (S)-4-phenyl-3-((S)-3-phenyl-butyryl)-oxazolidin-2-
one (500 mg, 1.6 mmol) in anhydrous tetrahydrofuran (8 mL) at -78 °C and stirred
for 1 hour. In a separate flask, a solution of 2,4,6-triisopropylbenzenesulphonyl
azide (625 mg, 2.0 mmol) in anhydrous tetrahydrofuran (10 mL) at -78 °C was
added via cannula to the anion at -78 °C and stirring continued for 2 hours. Acetic
acid (0.45 mL, 7.8 mmol) was added to the reaction at -78 °C, the mixture warmed
to room temperature and stirred overnight. The mixture was poured into water (30
mL) and extracted with ethyl acetate. The combined extracts were washed with
brine and dried over sodium sulfate. The crude product was purified on silica gel
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Cal cd. Mass, 537.1439 (M+H). Exanple 12
2-{(2S,39)-2-[(R)-4-(4-Acetyl am no- phenyl ) -2, 5-di oxo-i

wo@anodisgli n- 1- yl ] - 3- phenyl but yryl am noHhi azol BeWERZNH 08633

10
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25

30

xylic acid nmethyl ester. [0179] (1) To a solution of

am no- (4-am no- phenyl ) -acetic aci d di hydrochl ori de

(600 ng, 2.51 mmol) (prepared as described in

US3527793) and triethylamine (1 .1 nL, 7.53 nmol) in a

3:1 mxture of tetrahydrofuran / water (60 niL) was

agflle @: difcaidrembtiiayktiexand tngive (8)134(2H, IR)ZFamoi3-phéryd-butyryl)-

reaction m Xt ur | | owe stir overnight and
tﬂr@ﬁeﬂﬁlr?’fatngﬁﬁa%'ﬁ%?@f“ %W’S)acet ate and 1N aqueous
hydrochl oric acid. The organic |ayer was dried over
sodiumsul fate, filtered and concentrated. The resid

w4 78] €30l vEelaispluiionrilihe @iﬁ:ﬂesoﬁRW@ﬂldﬁ%r@ﬁﬁ&h@ﬂW&-4 -phenyl-
?égazpﬁfi{ha%%ﬂg%%@ap‘@; A?fl(rgﬁn]’?crﬁ] Olﬂ ﬁ\?’éf@@?ﬁe Eé’s ﬁ"fL) Wl added di-fert-
bb?@g&c%%dgﬂawwﬂnngmé mynph d@lEiwad iac 1 @%bgzaliadinim oe carbon (90 mg).
sol i

e misiEs wAS hygodsnalamiaIORba! AoSpBsTCgreRswE and o

O mper: %ure The mixture was filtered through celite and the solvent was removed
Q ? ~but oxycar bonyl am no- (4-terf but oxycar bonyl am n

oto gite y1S) 2R)ke &1 (- 2zoxat4(pf oy hepxazelidise rdearpany)-2-phenyl-propyll-

(2S,3S 99

ﬁ?'?'?g éﬁ'éﬁ??%‘ﬁ%‘_\%s& rg%ann 3" VﬂPa"% -/ﬂ)-'car boxylic
acid nethyl ester (300 ng, 0.94 nnDI) (prepared as
d bed Exa 7). i [ t 0 mL). .
20241 B3] 3. (POl ROP RS HRo TS 0% A eay B cli >
h¥%8ﬁ§?l5 DLyl &%ny]lbarlélarﬂr@ a'HHJz‘e)t ity ngZTbeng, 1.7 mmol) in

eaction m xture | owed warmto anpi ent

t tetrabydeoluran<l Bwly, ar@kwaheéﬁﬂr W)eatrﬂ Yhwagaglderel% aqueous

p di
Eéé{ﬁbgl? Bgeogj’oeet mﬁf? ﬁ}L 1 over foﬂle\ﬂgnd ggdlfl\x\?gﬁé?ﬁ IE}ﬁlum hydroxide

a(Blo esln G tirasdlikd The ngkivee Wae stirred @evprmghtct room temperature. The

Purlflcatlonb chr.omat ogr a r- silhica

g?)éﬁﬁSérhy JcTe]=) roxide was guerl%ﬂéd vith 2.8'M aquegus sodium hydrogen
suffite (15 mL, 30.1 mmol). Stirring was continued for 1 hour followed by extraction
with dichioromethane. The aqueous layer was acidified with 10% aqueous citric
acid and extracted with ethyl acetate. The combined ethyl acetate extracts were
washed with water, brine and dried over magnesium sulfate and evaporated to give
(28, 3R)-2-tert-butoxycarbonylamino-3-phenyl-butyric acid (420 mg, 90% vyield).

[0178](5)  In a manner similar as described in Example 1, 2-{(2S,3R)-2-{(R)-4-
(2,3-dihydro-benzo[1,4]dioxin-6-y!)-2,5-dioxo-imidazolidin-1-yi}-3-phenyl-
butyrylamino}-thiazole-4-carboxylic acid methyl ester was prepared from (28, 3R)-2-
tert-butoxycarbonylamino-3-phenyl-butyric acid. HRMS: Obs. Mass, 537.1439.
Calcd. Mass, 537.1439 (M+H).

Example 12
2-{(2S,39)-2-[(R)-4-(4-Acetylamino-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
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between 0 and 60% et hyl acetate in hexanes foll owed by
a precipitation of the product from dichl oronet hane

woRtdi/oesasess hexanes gave PCT/EP2005/008633
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2-{(2S,39)-2-[ (R -2-felfbutoxycar bonyl am no™"-

f/f-but oxycarbonyl am no- phenyO acet yl am noJ- S- phenyl bu
tyrylam no}- thiazol e-4-carboxylic acid nethyl ester
as a white solid (520 ng, 82% . HRMS: (Obs. Mass,
668.2746. Cal cd. Mass, 668.2749 (MtH).[0181] (3)
butrgRanditg)-hid £oR- 42:—aﬂmé‘>eylbuhovdynambbass,téram no-2- (4-feAfb
ut oxycar bonyl am no-

phenyl ) -acetyl am n phenyl - but yryl am no} -t hi azol e- 4
- carboxylic acid t yl estey (510 ng, 0.76 nmol ) was
di ssol ved in 30% v/v yTNfI ro\htt. '%in

di chl or onet hane sol uty N The m xture
was stirred at 0 OC f&r 5 and theHartitioned
bet ween et hyl acetate ane w ated aqueous sodi um

carbonate. The aqueous | r was adjusted to pH = 9 by
the addition of solid sodium carbonate and the organic

TN AL e 1oL St BF AR SR D A HeBpic i fihSdHochioride
{600 hig, &5 P mriols aﬂbp@l@di as desicripdy th 088527793) Qnrﬂiblemlyhkmine (1.1
é{\]etégé%w g';rdsol tBBI ﬂgonféggtfggh%op%ggéw%?ég was added di-
sk RS aiodnate §I54 Phé MaRmRfdathedteaRMnsRixaite vd Sowed fo stir

stlrrln over ni e reacti'on m xture was evaporated
awermgbt araistr@ueoam@wrbeﬂwean Bihyt Beeiatet gt HY i@gueoes hydrochloric

g SFn® Bloatlie Gy ELhag drBATA! 5&1 ?f?@éfé%og?t%%ﬂ)yéng qopcentrated.
all’ﬁen@smewdas) didstieéd irbatsmaficandunt f dichivwermetiaykamridkcipitated
Jefgn ye'ég?%ﬁgé{éxgnmag fd i) (5 R gbiichcaratyatinid ot
nagﬁﬁnrl@dcﬁﬁc abass a white KD thb 755%}

2(38%? 2)4 To a col ation

2- {(2$1%M§>‘= zopq RMagS,(%%ﬂ@&b Paledy [Mass, B89.1688 dMythr bo
nyl am no-

acetyl am no] - 3- phenyl - but yryl am no} -t hi azol e- 4- car boxy
I[0¢80]J(2) To a solution of (R)-tert-butoxycarbonylamino-~(4-tert-

butoxycarbonylamino-phenyl)-acetic acid (420 mg, 1.13 mmol)and (2S,3S)-2-(2-
amino-3-phenyl-butyrylamino)-thiazole-4-carboxylic acid methyl ester (300 mg, 0.94
mmol) (prepared as described in Example 7) in dichloromethane (50 mL) was
added 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (220 mg, 1.13
mmol) at 0 °C. The reaction mixture was allowed to warm to ambient temperature
slowly, stirred overnight and then partitioned between dichloromethane and water.
The organic layer was dried over sodium sulfate, filtered and concentrated to give
the crude product. Purification by chromatography over silica gel gradient eluted
between 0 and 60% ethyl acetate in hexanes foliowed by a precipitation of the
product from dichloromethane with excess hexanes gave 2-{(2S,38)-2-[(R)-2-tert-
butoxycarbonylamino-2-(4-tferf-butoxycarbonylamino-phenyf)-acetylamino}-3-phenyl-
butyrylamino}-thiazole-4-carboxylic acid methyi ester as a white solid (520 mg, 82%).

HRMS: Obs. Mass, 668.2746. Calcd. Mass, 668.2749 (M+H).
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acid nmethyl ester (100 ng, 0.177 mmol) in
di chl oronet hane (10 nlL) was added triethylam ne (50

wo0060189881 nmol ) fol | owed by acetic anhydri de PCRERL005/008633
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,0.212 mml ). The reaction mxture was then stirred
overni ght at room tenperature. The sol vent was renoved
in vacuo and the residue was purified by
chromat ogr aphy over silica gel gradient eluted from
10%to 75% ethyl acetate in hexanes to afforded 2-
{(2S,3S)-2-[(R) -2-(4-acetyl am no- phenyl)-2-terf-butoxy

TBIREI e A Ealihay et srearenyaURR (4ot o
Wt&wca%rﬁﬁa%bfdhéf@ﬁ a&%mmpgﬁ%ﬁy%thIMno} thla.7]0Ie-4-

followi ng step of thé synt’hesis ny,
(@ ybapeylig acisl methyl asies b mg, 0.76 mmol) was dlssolved in 30% wv

%nél§%§a§$t gm r&lcﬁfo('g?n%%EXls%fﬂtlgﬂ (%‘ fity 3} 02! eAfPHRlre was
&ftvﬁteyilaim Tﬁ)fo;i?—@hem;d adﬂiﬂgly%en)daftamned}bet\meazw@k doatatetand

t t
AP ABI AR SCR THoaIEoNGHS T BAUEo SRy ek afiigted to pH = o

3y tfle @Hditloh of Hfid 88k @é‘rbﬁhék%ﬂi t‘h@%r@émé I/6r 8bildc@@dMdried over
téenperature for 45 mnutes, followed by renoval of

\asidiurn [sulatenfiiered @ndeencaeiratedi diie rasidue wesvitliost fyther

bR B8y B AL D PSR4 sencooeat

in°@t Ayéohatcmt et di-tantdbutwidibadbonateh( 16amy, élwmupl)emumrahydrofuran

B Gy LSt T D e o
?b%té@ BAd @ﬁé RLiYeEwas ‘Eﬂnhﬂéﬂ B chfnfatodiabh$ 09€r Silih gel gradient
con entr at ed gi ve crude

2loted i) o1 PQ%)etbyl(acew@tw hexanesdo giferd 2 (25, 3P h2dGR2-(4-

SRR eyt butoneerbonYaming-apetiiamingl 3rohenytgutyylamino}-
rtelahyle-4saroxyliv adidwasthylsesder ame dinite abljd (25(1 g, 58%).

27 (2SS 5P S 582008 batcro Mk 5P 2878 (Mt

yl am nol - S- phenyl - but yryl am noHhi azoi e" car boxyl iC
acid nmethyl ester (=0.175 mmol) was dis

in
dPE82ldéb rretTlfPa'm eold s@lytiop @fr?d{(aﬁ;@&%Bwaﬂmmaﬂhﬁ@y@ ~Potert-
rH‘u’toxycarbonylammo-ace’cylammo]-3-phenyl—bu’tyrylanmlno}-thlazole—tl, -carboxylic

acid methyl ester (100 mg, 0.177 mmol) in dichioromethane (10 mL) was added
triethylamine (50 pL, 0.354 mmol) followed by acetic anhydride (22 L ,0.212 mmol).
The reaction mixture was then stirred overnight at room temperature. The solvent
was removed Jin vacuo and the residue was purified by chromatography over silica
gel gradient eluted from 10% to 75% ethyl acetate in hexanes to afforded 2-
{(28,38)-2-[(R)-2-(4-acetylamino-phenyl)-2-tert-butoxycarbonylamino-acetylamino]-
3-phenyl-butyryl-amino}-thiazole-4-carboxylic acid methyl ester which was used
immediately in the following step of the synthesis (107 mg, 98%).

[0183](5)  To a cold solution of 2-{(2S,3S)-2-[(R)-2-(4-acetylamino-phenyl)-2-tert-
butoxycarbonylamino-acetylamino]-3-phenyl-butyryl-amino}-thiazole-4-carboxylic
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0.41 mmol ) was added. The resulting m xture was added
to an ice cool ed solution of diphosgene (13 nL, 0.109

wonwle)18188 di chi or onet hane (10 nmlL). The react i OPCTVERI005/608633
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was stirred for 15 mnutes, diluted with ethyl acetate
(100 nL) and washed with 0.2M aqueous hydrochloric

aci d, saturated aqueous sodi um bi carbonate, brine and
dri ed over sodiumsulfate. The solution was filtered
and the solvent renoved in vacu. The residue was

@eid frietylieptar (i @frango §riapligmeolén dishldrometfiney(Gaulkrwas added

gff'fﬂl%}ergafﬁéffc(miég Zﬂ%ﬁn‘gl Qg«%%ﬁ%a ke s' srﬂnl?a%xaqr}ggm témperature for

asaiH LAss, IToliavranly Jerdovat of wolatilesitiagalo. df anthk- rxebidua \/@ditﬁadded
éﬁ@té?lu%t ryI am no} -t hi azol e 4- carboxylic acid nmeth

er mi;)@.{y tharsesytipg suspansion wag separatedhy @antr'fugaﬂon
Wsdfo_l?:}_ﬁ Fﬁ/lgr@‘g?(l(/éqm ethﬁxeﬁ@gétﬁ #\)@ W?nhaegoWI-th §aHUfat§d[a ueous
sofiunmbidaohgngieeihne )aqae@;ajhaaam/as extrattediwith ethy! acetate (2 x

P T o el oY Baisiietel dly qver sopium suffate fiigred and

%ﬁc@nﬁt@ﬂ@ﬂ&d give ctuée m{{w 38)324%?) rr%«?-glgieigla?rg?%p%?nﬁoémmo-

(4- propi | -thiazol - -car

@g{e&lammoggr nyl- Q\étyw@m;pgkgngql?ﬁ-carboxyhc acid me¥hyl ester which
5\ I butyl ester

g S

tetrahydrofuran (8 m _) and cooled in an ice bath. To

kR g RS O TG i S e
%é:tgltqymhm] gékirfejum %Elgmamhepth@&d\rbs@hutaomwmbihyl ester (=0.175

Soneh WAk nam%p nigiuproms fran| LLmLhAnd dlibepioRyetiyliamine (72 L
O e PR SRAREARY® OB ok o B soltor
tdﬁellp’r@agen@(ﬂmuk,tmﬂ@ owngbisi dichinramaethane (10 mL) The reaction
mixture was stirred for 15 minutes, diluted with ethyl acetate (100 mL) and washed
with 0.2M aqueous hydrochloric acid, saturated aqueous sodium bicarbonate, brine
and dried over sodium sulfate. The solution was filtered and the solvent removed in
vacu. The residue was purified by chromatography over silica gel gradient eluted
from 50% to 100% ethyl acetate in hexanes to afford 2-{(2S,3S)-2-[(R)-4-(4-
acetylamino-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyrylamino}-thiazole-4-
carboxylic acid methyl ester (70 mg, 74%).

HRMS: Obs. Mass, 536.1599. Calcd. Mass, 536.1599 (M+H).

Example 13

N-[4-(1-Hydroxy-1-methyl-ethyl)-thiazol-2-yl]-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl]-3-phenyl-butyramide.
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observed after an additional 30 mnutes. The reaction
m xture was diluted with tetrahydrofuran (5 nL) and

w@bdoovesisg 0 warm to roomtenperature. After 2 POIYEB2005/008633
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thin |l ayer chromatography indicated no change in the
conposition of the reaction mxture. The reaction

m xture was cooled in an ice bath and saturated
aqueous ammoni um chl ori de was added slowy. The

m xture was diluted with water, extracted wth ethyl
acetate and washed WPth brine. The conbi ned organic
extracts were dried er sodi ym spul fate and

~concentrated to give scous he crude pr oduct
was purified by chro d#g\rahy v ca gel
et

gr adi ent el uted from 1519 pt o 1 acetate /

di chl oronet hane to give [4x(/ y oxy-1l-nmethy!-ethyl)-
t hi azol -2-yl]-carbam c ate/f but yl ester as a
01 87] (3)

white foam (250 ng, 47%

N s N A B YA L o

| Sibflaf T ashes AP tRsTEddtRBed Tor COPrGslonyI-tiazeICRyabibandie acid tert-

this was added trifluoroacetic acid and the m xture
shutylresderin exaople 4a-44. hours. The mi xture was

evaporated and the residue partitioned

bet weendi chl or onmet hane and sat urat ed aqueous sodi um

Hiod 86@hat 4-Adetyldhigaoi-2-yl)}-wpdramasacibiearatgdsten(5ab g, 2.06

TREHas Fakenaf G AN e RSN bl AP GO AN Bde Ren. To ths

waé atige@ad PVaN@icH GinetGPrMEgheguAIymite RITSZ @8] 8266 mmol) in
over silica gel gradient eluted with 1:99 up to 3;97

rietharhether averi 2 Aldtese AReRA0 Grivwtepamore 3 M spletign of methyl

5
Sl L ) BB R 0 it
hmad@iﬁbnaitdti;qum ofr8 h‘lzmbtl'@l mlapnés@(rﬂ)roﬂﬁc(eﬂﬁmﬂhampbbritydiethyl
{,éf_geé\’zvgﬁ 888 Il\@'nt? ?tﬁer( (il%jan%e 1Y T R08 Mk R L hBBLiASh was
hotsepuad Afteredrhudidigdmal 130-rhinugso! T iakticrmbaiecwas tiluted with

and 2-ferf-butoxycarbonyl am no- .
tetrahydrofuran (5 mL) and allowed to warm to room temperature. After 2 hours thin

layer chromatography indicated no change in the composition of the reaction
mixture. The reaction mixture was cooled in an ice bath and saturated aqueous
ammonium chloride was added slowly. The mixture was difuted with water,
extracted with ethyl acetate and washed with brine. The combined organic extracts
were dried over sodium sulfate and concentrated to give a viscous oil. The crude
product was purified by chromatography over silica gel gradient eluted from 1:19
upto 1:4 ethyl acetate / dichloromethane to give [4-(1-hydroxy-1-methyl-ethyl)-
thiazol-2-yl}-carbamic acid fert-butyl ester as a white foam (250 mg, 47%).

[01871(3)  [4-(1-Hydroxy-1-methyl-ethyl)-thiazol-2-yl]-carbamic acid  tert-butyl
ester (250 mg, 0.82 mmol) was taken into dry dichloromethane and cooled in an ice
bath. To this was added trifluoroacetic acid and the mixture stirred at 0 °C for 4
hours. The mixture was evaporated and the residue partitioned between
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3-phenyl -butyric acid in a simlar manner as descri bed
in Exanple 1. HRVS: (Cbs. Mss, 509.1853. Cal cd. Mass,

woeodcH8HESE MrH) . Exanpl e 14 [ 0189] PCT/EP2005/008633
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(2S,39)-2-[(R) -4-(2, 3-Di hydro-benzo[ 1

, 4] di oxi n-6-yl ) -2, 5-di oxo-i m dazol i di n- 1-

yl]1-L/-[4-(1-hydroxy-propyl)-thiazol-2-yl]-3-phenyl -bu

tyram de.

(2S,3S)-L/-(4-Acetyl -thiazol-2-yl)-2-[(R)-4-(2, 3-di hyd

(fjd?clh@r@métgaﬂé @ngxéseﬂgﬁatiyd]i )aq2|e5us slod}u\r/n (béllcarbonate The organic layer
i oxo-im daz in-1-y eny - pro

MAS SeRATRISE L@tifrémtae a@PP8H$ E@ygﬁmaé ﬁbglcyoo@?et%ane The

Wﬂlnwsoﬁbﬁwle&ﬁgcﬂs” V\Yéﬁé”klﬂéd’ Hﬁirh%@ﬂun{ 5su‘if'aie é'ﬂhe evaporated.

reaction mxture was then cooled in an ice
Lhtomatégraphy of ithie rc{siduesevmsm@a gahgnanising elA.é@d aﬂdﬂﬂett% up to 3:97

Todre el kPR aroa (Pl SRl Mty tiazot-2 i

eashafideatid(Bb figl Bg%mgsmnhit@u@lw for 1 hour. The clear
solution was treated with 1.5 N aqueous potassi um

hydr ogen phosphate ( 1 nmL) and the cloudy m xture was

g[p:t%ééﬁﬂ!) fonpy. @r gﬂﬂ@&ﬂo Iﬁﬁmﬁ;h% g@'—thié%@ﬂz gﬁ]-tzh[(ﬁﬁhl{ﬂﬁﬁ@tﬂoxy—

and ex th ethy etate
mehyl}@dercg@Hnndm|dtmeT—gﬂ«ﬁep@ﬂﬁhbh‘@tﬂlmdﬂwaﬁamr@pat@dﬁom [4- (1-

S-SR R PRS- S0 e 0B 2 5 BBl onyiamine
a%mﬁﬁylﬁhiw;iccddl@rmm%g a’tzag]rﬁze'i taﬁd%)estd‘t%’dl ih r&@hq:de vith
ie et her an i s _turbi
£ ur t HRUSE Qb st S5 1591 Releinalaseasip. BBalfer).
m xture was stirred for 5 mnutes then flltered over a

1.7 cm funnel, washed with hexanes and air dried to
gi ve (2S,39)-2-[(R)-4-(2, 3-kNampledidbenzol 1

L N R —
giehg-[4:$1-Ayddtixlyeorepyl)-thidZot-25yI¥8-phéa§ibutyidiviide. Cos..
Mass, 537. 1801. Cal cd. Mass 537. 1803 (M+H).

(2S,35)-N-(4-Acetyl-thiazol-2-y1)-2-[(R)-4-(2,3-dihydro-benzo[1,4]dioxin-6-yl)-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-N-(4-propionyl-thiazoi-2-yl)-butyramide (from
example 5a) (20 mg, 0.037 'mmol) was dissolved in warm dry methanol (5 mL).
The reaction mixture was then cooled in an ice bath and sodium borohydride (1.56
mg, 0.041 mmol) was added. The reaction was stirred at 5 °C for 30 minutes,
additional sodium borohydride (1.56 mg, 0.041 mmol) was added and stirring
continued for 1 hour. The clear solution was treated with 1.5 N aqueous potassium
hydrogen phosphate (1 mL) and the cloudy mixiure was stirred for a few minutes,
then diluted with saturated brine and extracted with ethyl acetate (3 x 25 mL). The

combined organic extracts were washed with saturated brine, dried over sodium
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[01 90] D)
(2S,3S)-/V-[4-(1-Hydroxy-ethyl)-thiazol-2-yl]-2-[(R-4

W0 gebeesiboxyphenyl ) - PCT/EP2005/008633

10

2, 5-di oxo-im dazolidin-1-yl]-3-phenyl - butyram de.

[0191] In a simlar manner as that described in

Exanpl e 14a, (2S,3S)-L/-[4-(1-

hydr oxy- et hyl ) -t hi azol -2-yl]-2-[(R)-4-(4-met hoxy- pheny
)-2,5-di oxo-imdazolidin-1-yl]- 3-phenyl-butyramn de

Vi§iaft eRdcetcdrted in vacuo. The pale i::w residue was taken into a small

(2S,39)-L/ acetyl -thiazol - Z_It( R) - 4- _
(eI IERANATE, € 2dydoen WealeroMTRIFI gifer 42 gperand this

B i s 5 50 e v

Estiarepll for &%ninutes then filtered over a 1.7 cm funnel, washed with hexanes and air

Rk G 5T R SR o Sudse
tlﬁw&@nanﬁwqr/\hww -hdrasy- Srdbygshﬁiblalﬂid}@—[bﬁerﬁll Batyrghide as a

simlar to eoscrlbedln
ZW'{'(QZSDIE’SQM’LE ["(QR73 { 4- met hoxypheny
| y h t I oHhi azol e
qﬁég@ox%l C aci ﬁJ@h%é&%%ﬁgrﬁ%@? rom
2-am no-t hi azol e-4-carboxylic acid dinethylam de.

1B por S AT PHE S bR 2 TR 2 Ao
%sﬂew‘) znsldmocm@@zwhmm-wstm@mbmyﬁammboxy| ic acid
mol ) (prepared as described in Exanpl es 4a

and 4b) |n t hi onyl chl,9%i de (10 nL) was heated at
reflux (80 0C) for Térgurs Tbe reaction mxture was

then concentrated und {‘fed s es . To the
resi due was addedaZW g i Pyl am ne in
tetrahydrofuran (10 nm., 2 nd et hahol (10 ni).

The reaction m xture was /Stirred at roomtenperature
for 20 hours and concent ¢d. The residue was
purified by chromat ography over silica gel eluted with

Fo4o$1R¥ similar manner as that described in Example 14a, (2S,38S)-N-[4-(1-
hydroxy-ethyl)-thiazol-2-yi]-2-{(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-

15 3-pheny!-butyramide was prepared from (25,3S)-N-(4-acetyl-thiazol-2-yl)-2-[(R)-4-

20

(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yi}-3-phenyl-butyramide which was in
turn prepared as described in Example 1.
HRMS: Obs. Mass,. Calcd. Mass, (M+H).

Example 15
[0192] 2-{(2S,3S)-2-[(R)-4-(4-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-
butyrylamino}-thiazole-4-carboxylic acid dimethylamide.

\N 1e)
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acetate / hexanes to give
(4-di met hyl car banoyl -t hi azol -2-yl)-carbam c acid

wo eoobolsi8Yy| ester as a yellow foam ( 0.26 g , BS8PAEP2005/008633
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[0194] (2) To a solution of

(4-di net hyl car banoyl -t hi azol - 2-yl)-carbam c aci d

tertbutyl ester (0.26 g, 0.95 mmol) in dichl oronethane

(10 m.) was added trifluoroacetic acid (10 nL, 130

mol ). The reaction mxture was stirred at room

tlaraoﬁeraaher gintilar to’ZtHaO describet ém Egampnt rBa{(26,38)dB{(R)-4-(4-methoxy-

o B g Ol o B RB b SR P2 e ghearboxyli
Té’tﬁd mrﬁéﬂw%nw@é m@stmaﬁé@e 0t D- a@rﬁlhwth.az&batsar@%xmoac.d

. The organic |layers were separated, comnbined and
oﬂlh‘@dwda@lfdesodl um sul fate, concentrat ed under reduced
pressure and dried in vacuo to give crude
2-am no-thi azol e-4-carboxylic acid dinmethylam de as a

yiet bay2-gumnavbhia bolesiscarbexylisiachiditnethylamize \pas pfep:md as follows.

ﬁiliﬁgomﬁyf ggghg@aftgsyﬁgr'\é?g?l’ggﬁ%gzg%80%(—3 4—car80xyl|c acnd (05g,2
%n{dﬁ) (%P&b’alréa lab df2gtribd RZOtantoldd ¥a &ndUB) irftHichyl ehiIBREE @10 mL)

s biaten) & refox(B0°6) dorNowsn Theyppctprpmbiyie wae Shean
o QAo P B8 BSSHE D38 8RR boBEESPS M solution of
mna@mmmhe(ua4emmmif¢mraz(db ik y20 redipaadhmatiahol (10 mL). The

(R
oPoLTLTRAUE Lo S5 AR M Rsseiue (29 hoss gRraangentiated.
AEREFdSRAR Was Eﬁﬁf@i By &%bn%égrﬁéﬁﬁ olér dirgeluted with 2:1 ethyl

(R -te/if-butyl oxycarbonyl am no-4-
raaetgtexX\sprangs to give .ﬁ@:dlmethylcarbamoyl—thlazol -2-yl)-carbamic acid fert-butyl

SRVt ey, dpgher, e e prebered oS
(0.600 g, 3.40 nmmole) was suspended in ethanol (5 nm)
?ﬁqyﬂ&)(t ur é)ug Solution of ?J—gignétﬁy@ar\]rbggn%} N2l tiyl{]car-!;amlc acid fert-
butyl ester (0.26 g, 0.85 mmol) in dichloromethane (10 mL) was added
trifluoroacetic acid (10 mL, 130 mmol). The reaction mixiure was stirred at room
temperature for 2 hours, then concentrated under reduced pressure. Saturated
aqueous sodium bicarbonate solution (50 mL) was added to neutralize the residue.
The mixture was extracted with ethyl acetate (2 x 100 mL). The organic layers were
separated, combined and dried over sodium sulfate concentrated under reduced
pressure and dried jn vacuo to give crude 2-amino-thiazole-4-carboxylic acid
dimethylamide as a yellow gum which was used without further purification (0.14 g,
86%).

HRMS: Obs. Mass, 522.1803. Calcd. Mass, 522.1806 (M+H).

Example 16
[0195] (2S,3S)-N-(4-Ethylsulfanyi-thiazol-2-yl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-
phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide.
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was added a sol ution of bronp-thioacetic acid S-ethyl
ester (0.880 g [75% pure]; 3.61 mmoJde) in ethanod (5

waor)os/0ks188 ow ng conpl etion of the addition, theCTVERI005/@08633

was warnmed to roomtenperature and stirred overnight.
After 20 hours, the reaction was concentrated. The
resi due was partitioned between nethyl ene chloride and
wat er. The organi ¢ phase was washed with water and

bri ne. The aqueous phases were then backwashed w th
nmet hyl ene chl ori de. The two organi c phases were

conbi ned, dried sodi um sul,f ate and concentr at ed.
The crude naterialw?a P i by romat ogr aphy over
silica gel eluted t ng @gigaqetate in
hexanes, to give S

(4-ethyl sul fanyl -thi azoll- 2 -Oarban1c aciygd ferf-butyl
ester (0.514 g, 58%. (2) -

(4- Et hyl sul fanyl -thia yl)-carbam c acid ferf-butyl

ester (0.583 g, 2.24 mmole) was dissolved in nethylene
:mu&sn Pazpared ak deaerbachia Exssuple ifraxcept that @etr\wd%ulfa@al #ipzol-2-

st e eth e sl AR A3 nore Bl (4R
§btd3<9@@kb@ﬁﬂamnmx[@(z;mtmxycaphmqahfenyl Fcsiiviacid (prepared as
al | ow e cooling bath to sl ow

Beehest BIEGMAIRCCt Was Loe N pRes 95?@%@%@98%%5%%'"0 4
ﬁgeé&osxypﬁegﬁgfg&?n@n 4;‘?ﬁlxrs%ﬁ§ﬁﬁ1tﬁ|§§@|0b-yfﬁhﬁné Rk CBI*@paY)@& as follows:

nmet h e chloride and concentrated
This was repeated twoadditional tines to renove rmst

T TR Y ——
eéihuhen® wh) and de mbdureasdecboied n smicereated bathdi Tothis mixture
s andsic salution ! oMot st 26k Srtnhesist (3 3Gp Sitas s purel;

@m&‘j ﬁ)aé?ﬂéndl EE ﬁﬂ.?' RN d’éﬁnﬁl@hcﬁi’@f tgg g@@%on the mixture
(edshiyarmed to room temperature and stlrred bvermght After 20 hours, the reaction

was concentrated. The residue was partitioned between methylene chloride and
water. The organic phase was washed with water and brine. The aqueous phases
were then backwashed with methylene chloride. The two organic phases were
combined, dried over sodium sulfate and concentrated. The crude material was
purified by chromatography over silica gel eluted with 20% v/v ethyl acetate in
hexanes, o give (4-ethylsulfanyl-thiazol-2yl)-carbamic acid terf-butyl ester (0.514 g,
58%).

[0198](2)  (4-Ethylsulfanyl-thiazol-2yl)-carbamic acid fer-butyl ester (0.583 g,
2.24 mmole) was dissolved in methylene chloride (9 mL) and the resulting solution
was cooled in an ice-water bath. Trifluoroacetic acid (5 mL) was added dropwise to
this solution. The solution was stirred under an argon atmosphere for 3 hours,
allowing the cooling bath to slowly warm up. At the conclusion of the reaction, the
bath temperature was 12 °C. The reaction was concentrated. The residue was
redissolved in methylene chloride and concentrated. This was repeated two
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Exanpl e 17 [0199] (2S, 3S)- L/-(4-Ethanesulf
i nyl -thiazol-2-yl)-2-{(R)-4-[4-(2-nmet hoxy- et hoxy) -

w@b@apidis®, 5- di oxo-i m dazol i di n- 1-yl } - 3~pheny| POTYERI085108633
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de. [0200](2S, 39) -

L/ - (4- Et hyl sul fanyl -t hi azol -2-yl)-2-{(R)-4-[4-(2-netho
Xy- et hoxy) -

phenyl ] - 2, 5-di oxo-i m dazol i di n-1-yl }-3- phenyl - but yram
de (0.135 g, 0.24 mmol e) (prepared as described in
Faiﬂmﬁrﬁl tifesvasefloss alosedr the tamiordacstie doid. r Bolicaviag theafinal
rrL;. To this solution was added a sol utio

(1 of
/crreeniralio dre ERidicwas Agsplyed a6, ingnethyRRs |055°radﬁ' and washed
t\ﬁﬁﬂ ahygsiehy P@i‘?m{ §|cm‘t90na@c Wt% Ad b Ble bRRMAC phase was dried
enper at ure m nut es e reaction was
ocnmsndum edlfatalaed costenizatod s Wekkbethytsulfangdhigzol-2-ylamine
| ori de and washed twice with saturated
;@%ﬁrﬁé bonate and twice with brine. Each aqueous
phase MRMS1a0kyaned, 563.1734 seakdd Mayst 665.1381 (M+H).
nmet hyl ene chl oride. The two organi c phases were
conmbi ned, dried over sodium sul fate and concentr at ed.
The crude material was pur i gy L8Ry 7Chr omat ogr aphy over

silica gel eluted wwith a gradient of 50 100% v/v et hyl
4049881 (25, I38)px aridkarfesiulfimyk thidre!l-299 ) 2-{(Riet-Ha@omethpxy-ethoxy)-

et.hyl te to.vjeld .

LS o 'a'%%%?ZSWr?VRﬁpW&bs yraynide.

yl)-2-{(R)-4-[4-(2- met hoxy- et hoxy) - phenyl ] - 2, 5- di oxo-i

m dazol i di n- 1-yl }Xssbhenyl b tyra m de (O 103 g, 75%.

This material was co neg ano bat ch of

mat eri al, dissol ved /i met hyl 731? 8e and added to
ct,

hexanes to precipitaté

(2S,3S)-L/-(4-ethanesul

i nyl -thiazol -2-yl)-2-{ 4-[4- (2 nmet hoxy- eq’ﬁoxy) - phen

yl]-2,5-di oxo-i m dazol id¥#n- 1-yl } - 3- phenyl - but yram de

(0.1 17 g). HRVs: (bs. Mass, 571.1682. Cal cd. Mass,

5[ﬂ20&]a(86 IV 4-Etodsngdfanyt thig -8 28 RIS)-14-(2-methoxy-ethoxy)-
<r@( ]?ogsi;]o%(%ﬂln{lga%ldmh{ % %—pl@eﬁ%%u&rrér{‘n@e (6 1[345 é 20 % H}nole)

(prepared as described in Example 16) was dissolved in anhydrous tetrahydrofuran

(15 mL). To this solution was added a solution of m-chloroperbenzoic acid (0.066 g,
0.27 mmole) in tetrahydrofuran (8 mL). After stirring at room temperature for 30
minutes, the reaction was concentrated. The residue was dissolved in cold
methylene chloride and washed twice with saturated sodium bicarbonate and twice
with brine. Each agueous phase was backwashed with a second portion of
methylene chloride. The two organic phases were combined, dried over sodium
sulfate and concentrated. The crude material was purified by chromatography over
silica gel eluted with a gradient of 50 - 100% v/v ethyl acetate in hexanes followed
by 5% v/v methanol in ethyl acetate to yield (2S,3S)-N-(4-ethanesulfinyl-thiazol-2-
yl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-y(}-3-phenyl-
butyramide (0.103 g, 75%). This material was combined with another batch of
material, dissolved in methylene chloride and added to hexanes to precipitate the
product, (28,3S)-N-(4-ethanesulfinyl-thiazol-2-y1)-2-{(R)-4-[4-(2-methoxy-ethoxy)-
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phenyl ] -2, 5-di oxo-i m dazol i di n-1-yl } - 3- phenyl - but yram
de. [0202](2S, 3S) -

wahLeopaigshy| sul f anyl -t hi azol - 2-yl)-2-{(R) - 4- [ 4pC RERBOH 008633

10

15

20

25

Xy- et hoxy) -

phenyl ] -2, 5-di oxo-i m dazol i di n-1-yl } - 3- phenyi - but yram
de (0.128 g, 0.23 mmole) (prepared as described in
Exanpl e 16) was di ssol ved i n anhydrous tetrahydrof uran
(15 mM). To this solution was added a sol ution of

%T\@le?ﬁmoﬁ&nmandmﬂ G {PpHehyl- buty@arﬂﬁler‘(ﬂmlﬁ')g)i. n
tetrah drofurang@ #} After stirring 9t rg8m
t erperARMSS ©B$- Vssi Hiit 8882, halcde MAsSoR/ hd 860 (M+H).
concentrated. The residue was di ssolved in cold

met hyl ene chl ori de and washed twice wth saturated
aqueous sodi um bi car bonat e Exaimpleil@e with brine. Each

K (e B T S G

?ﬂféﬁyn@% ddmoeidudawhdmmyl}lmﬁhdrfy&betwdrdld@oncent rat ed.

e crude materi al vvas purified by chromatography over
silica gel el ute t a gradient of 50 - 100% v/v
ethyl acetate in he}aﬁnes f ol owed by 5% v/v net hanol

in ethyl acetate. re f I ops=wer e conbi ned and
N sS@éo n net hyl ene
(e} S ed to

concentrated. The r
e Product, (2%3S) -/ V~(4-

chloride and the res It|
hexanes to precipitate 'x

1 )-2-{(R) -4-[4-(2-nmet hoxy- et
1 dazol i din-

et hanesul f onyl -t hi azol
hoxy) - phenyl ] - 2, 5- di oxoi
- - 32 nyl = but i de.. (.0, 9 :
V22 PSR b O b B A S MR RiEr oo
I$henyl}-2,5-dioxo-imidazolidin-1-yf}-3-phenyl- butyram|de (0.128 g 0 23 mmole)
[020 1(2S, 3S) - /VCL Hydr oxy- acet hi azol - {‘j
el B e CTRACHENEXER 5,45} R HRAOIUES! 18 ApPgRistispliaydrofuran

8('65 r} $ §olgﬂ&?Wa§ Bidbsl %@dﬁﬁﬁ)np 5i5RahRFoperbenzoic acid (0.133 g,

c except
10. eanamMm mtrahpdroauurgn X8 mL)hM%ﬁyﬁfmlﬁiﬁOW@ temperatate for 18

mlrﬁ.lltcgs(,: he reactlgr% waa@ c%%cte;tn]t'rgtég.l 'ﬁﬁeyrle%ld% moél&oh}ecg 31 cold

methylene chioride and washed twice with saturated agueous sodium bicarbonate

and twice with brine. Each aqueous phase was backwashed with a second portion
of methylene chioride. The two organic phases were combined, dried over sodium
sulfate and concentrated. The crude material was purified by chromatography over
silica gel eluted with a gradient of 50 - 100% v/v ethyl acetate in hexanes followed
by 5% v/v methanol in ethyl acetate. The pure fractions were combined and
concentrated. The residue was dissolved in methylene chloride and the resulting
solution was added to hexanes to precipitate out the product, (2S,3S)-N-(4-
ethanesulfonyl-thiazol-2-yl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-butyramide (0.095 g, 68%).

HRMS: Obs. Mass, 587.1631. Calcd. Mass, 587.1629 (M+H).

Example 19
[0203](2S,38)-N-[4-(2-Hydroxy-acetyl)-thiazol-2-yl]-2-{(R)-4-[4-(2-methoxy-ethoxy)-
-89 -



Ami no-t hi azol - 4-yl ) - 2- hydr oxy- et hanone was prepared as
descri bed bel ow. [0204] (1) Ethyl

wQ2a@wionsashi azol - 4-yl gl yoxyl ate (4g, 19.38 mol PCWEB2005/008633

10

15

20

25

taken into nethanol (50 mM ) and treated with

p-tol uenesul fonic acid (0.94 g, 0.25 mmol) at 85 0C
for 1 hour. To this was added p-tol uenesuifonic acid
(3.1 g, 0.75 mmol) and stirring continued for 24
hours. p-Tol uenesul fonic acid was added in 500 ng |lots
(&efgl]@,adﬂéid-mﬂdaﬁlfdﬁm-?H—Cﬁpl@brﬁy%bht)yrémﬁe_ stirred at
85 0C for 72 hours during which tine NVR indicated >50
% conversion to sir@d product. The reaction m xture
was concentrated to %10 m _ @ndHthen diluted with

ethyl acetate (200 njj~N ar® wyshbed B=tines with
ity aN a@? 190 nl. each)
e '
hyl

saturated aqueous sodjL
OOﬁnL . aqueous—ayers were
' acetate (gQ0 nL

and saturated brine (%

back extracted 3 tines wiip®

each). The conbi ned or .@ | ayers were dried over
sodiumsul fate, filtered¥and concentrated to give a

vel |l ow residue.whi.ch was b t0/Sk LI
Ciepaf el 5 PO btIn PG 28 Shpe ol Ritam e A

Syldrésy-ethanenk was @eddh phiceslf ut@darinotfkdzst£yh-dthamor®) 1-(2-

to 70% v/v ethyl acetate in hexanes and then wth 100

opineythiazrakdaxll2-hyREOyrelRRane WAt BIERRFRS 8% desqrihied RRipw.

pool ed and concentrated in vacuo to

gi ve(2-am no-thi azol - 4-yl)-di met hoxy-acetic acid

nieR04] (1@st drthyli2-aginpthiagolod-yighyoxwiste (42) 18.38dnmalomastaken into

a0t b avol < d-vl ) dimet hoxye ates | ¢ achd. met byl

AR 2 FeMle P ORI AT oS, D rmon o

hre% °o_zv$@r 1( r;gaut. €To s gv'ae radfsés -tolueheduifdnicacial3utig) @75 mmol) and
dariae , . o over m nut.es at oom

tsy;wsa@@ S?'&W&eré%ﬁé%ﬂn QU eD%Ra@e&%lﬁiO@a: 3G wes aridegia 500 mg lots (2

VA BB E124 ARsia Ty T RS which

dtroe iINMR dndicalied #t50i % conversidngiordgsised pheducsathe deaction mixture was

%qﬁ#@ﬁa%otﬂﬁw%n\@ tﬁgn hﬁlﬁeﬁ Witﬂsetﬁﬂ]a%e@te t(ﬂ%‘mL) and washed 3

times with saturated aqueous sodium bicarbonate (~100 mL each) and saturated

brine (100 mL). The aqueous layers were back extracted 3 times with ethyl acetate
(100 mL each). The combihed organic layers were dried over sodium suifate,
filtered and concentrated to give a yellow residue which was absorbed onto silica
gel and purified by chromatography over a methanol deactivated silica gel column
gradient eluted in 10% steps from 40 to 70% vV ethyl acetate in hexanes and then
with 100 % ethyl acetate. The product containing fractions were pooled and
concentrated jn vacuo to give(2-amino-thiazol-4-yl)-dimethoxy-acetic acid methyl
ester (1.73 g, 39 %).

[0205](2) A solution of (2-amino-thiazol-4-yl)-dimethoxy-acetic acid methyl ester
(850 mg, 3.66 mmol) in dry tetrahydrofuran (40 mL) was treated portion-wise with
lithium aluminum hydride (73 mg, 1.83 mmol) over 5 minutes at room temperature.
The mixture was stirred for 30 minutes then treated portionwise with lithium
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with water (20 ml ). The m xture was acidified with 2N
aqueous sulfuric acid (~ 0.5 m), then concentrated in

WO ameo18188 r enove the tetrahydrofuran. The aqueBPOBEP2005/008633

10

15

20

25

m xture was neutralized to pH 7.0 with saturated
aqueous sodi um bi carbonate and extracted with ethyl
acetate (8 x 50 nL). The organic solution was washed
with brine and dried over sodiumsulfate, filtered and
concentrated to give a tacky foam (650 ng). The

r @amtiwenvigstrige (36 'n@d) 93/ mnhok)) ﬁati egrreplﬂof Dhenrsa Aftﬂrlsanmlg overnight
col umm t el uted

d.
AR 1 AR D IR WS TSR FELAiiPS HTIGT9lclen difuted
TWRh Ra8sUeD rﬁL)Ut'ﬁ% ﬁ]b@lﬁ"r’etvtﬁ% §8LIAEA viith 2N BQuESIRSNIAMRIacid (~ 0.5

in methylene chloride. After concentration
1mip-then genesitegied iuvanp-to remove the tebahydrofisanad he aqueous

N bRUrRHaS B el Wi HORT i Belite Bddaqul Wi iikcarbonate and
2éxtideRab With ety Brethte (8 X 56m1J) -The organic solution was washed with
b0 M S e s e BB o
e®58'mg). 0??@%3%@%&@&%00{%5% toRfAodrapRy 80 £mkthanol

except that (R)-tertbutoxycarbonyi am no-

mmlheteﬁce\hmgl IcakimogRadisig eduted o bl depgbetwees Lidrdic%

(BBaRBF rCheisnn chirie; TS RISRURLE G, A4S PO R o

(G%rrteelnanol in methylene chloride. After concentration 1 (2-am|no-th|azol-4 yl)-2-
ut ox bon anmn t hoxycar bon t ho enyl ) -

Joisko e S Kined o A 4o R FOSMHZIE g 2Bl

descr 'P?RMS DR MEYse543. ws@pbatdaama&gt by3, 1'?52"(‘79@%“ ate

was used in place of nethyl iodide

551 .1597. Cal cd. Mass, 551 .1595 (M+H). Exan”ple 2 1

[ 0208]

(4-{(R)-2, 5-Di oxo- 1- [ (1S, 29 FBRER | - 1- (4- pr opi ony! -t
H0206] (4Z{R)- 411528y 1 Y 4-Acetyl-thiazol-2-ylcarbamoyl)-2-phenyl-propyl]-2,5-

dioxo-imidazolidin-4-yl}-phenoxy)-acetic acid methyl ester.
0

O H
%im;:(() E‘/\:Q @‘L{\

[0207] Prepared as described in example 1 except that (R)-fert-
butoxycarbonylamino-(4-methoxycarbonylmethoxy-phenyl)-acetic acid was used in
place of (R)-fer-butyloxycarbonylamino-4-methyoxyphenylglycine. (R)-fert-
Butoxycarbonylamino-(4-methoxycarbonyimethoxy-phenyl)-acetic acid was
prepared in a way similar to that described in example 1 except that methyl
bromoacetate was used in place of methy! iodide.

HRMS: Obs. Mass, 551.1597. Calcd. Mass, 551.1595 (M+H).
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propyl]-im dazolidin-4-yl}-phenoxy)-acetic acid nethyl
ester. Prepared as described in exanple 4 except that
w@ R)oseg18s but oxycar bonyl am no~( 4- PCT/EP2005/008633
nmet hoxycar bonyl nmet hoxy- phenyl ) -acetic acid was used in
pl ace of (R)-ferfbutyl oxycarbonyl am no-
4- met hyoxyphenyl gl yci ne.
(R) - ferf-Butoxycarbonyl am no- ( 4-
nmet hoxycar bonyl met hoxy- phenyl ) -acetic aci d was
prepared as described in e@rth;ﬂem HRVE: Obs. Mass,

5[8%@](2 {(R)CgI Clgloxg/als[%s gg?nghSe%y T-(4- propxonyrm}'nazol2 2-yicarbamoyl)-
(()plf’rpg@] ﬁmlalaeemﬂ-nlw}lﬁae%@qﬁawm&d Arekidyl BERPI onyl - thi az

| car banoyl )
pr opyl ]-im dazol idi ne4-vyl }- phenoxy) acetic acid.
Prepared by hydro% of

(4-{(R)-2, 5-di oxo-1- )N’is @S)>§2 he @j (4- propionylth

lllll

i azol -
2-yl car banoyl ) - pr opy?] - |’Ijn
tic acid nethyl ester
exanple 21) with lithi ydr OXI de nonohydrate in
aqueous tetrahydrofuramn¥Under the conditions enpl oyed

S JHienRiRElPY Heribe TR XA BICaPh At bR PORMamino-(4-

rrg 595x¥ﬁ\’§o @%thc{yzspgmgn?g—hceﬂégﬁd vieR Gsbd iBtsoe SQR)-tert-

(wigxz\}c%ib%damm@t%rmetthﬁrm@herndglwln@ (RRjertBytoxyeareonylamino-(4-
S AR BRHRREBIGRE 0 prptic acit ies prepetss.ag described in

Ry@ppled@Oas described in exanple 1 except that

10 ot RUSY bl B e e G515, Messi 5651782 (MitHsed

in place of (R)-tertbutyl oxycarbonyl ani no-
4- et hyoxyphenyl gl yci ne.
(R) -fert-Butoxycar bonyl ani riexamaple 22

3?2@% eéﬁf%r BE’%W ma é }é Wﬁl:]]g4apCerloﬁyl%iaQOM?§Ilcarbamoyl)—

n-a way"'si m ar
propyl}-imidazolidin-4-yi}-phenoxy)-acetic acid.

O
H
pogY
SJ\N NWO 0
H 0 L/<OH

Prepared by hydrolysis of (4-{(R)-2,5-dioxo-1-[(1S,2S)-2-phenyl-1-(4-propionyl-
thiazol-2-ylcarbamoyl)-propyl]-imidazolidin-4-yl}-phenoxy)-acetic acid methyl ester

%enoxy) ace
as descrlb | in

15

(prepared as described in example 21) with lithium hydroxide monohydrate in
aqueous tetrahydrofuran. Under the conditions employed for the hydrolysis of the
20 methyl ester racemization occurred at the 4-position of the imidazolidinedione ring.
HRMS: Obs. Mass, 551.1598. Calcd. Mass, 551.1595 (M+H).
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described in exanple 1 except that the known conpound

2-chloro- L/,L/-dinmethylacetam de was used i n place of
woreddaplisisodi de. HRMS: Obs. Mass, 564.1912. Cal eOT/ERBE®SS008633

564.1912 (MrH). Exanple 24 [021 1] In a manner simlar

to that described in Exanple 23, the foll ow ng

conpounds were prepared. a)

(2S,3S)-L/-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-nmethylc

ar banoyl met hoxyphenyl ) -

2, 5-di oxo-i m dazol i di n- 1- yl Exa&mpleeé?8y| - but yr am de.

bl SR A g 2 A e R A e o
YO2!S-diekd- tibla2GRr-1 REB-pRENYl-butyramide.
(R) -tertbut oxycar bonyl am™no- (

4- di met hyl car banoyi et hoxy- phenyl) acetic acid. HRMS:
Obs. Mass, 550.1757\ Cal cd. 05\]/535 550. 1755 (M+H).[ 021

2] b) JN 0
(25, 35) - L/ - (4- Acet yR<thi a8 .—(GZ) 4o ( 4- car bano
yl met hoxyphenyl ) -

2, 5-di oxo-im dazolidin 3 Ophenyl butera.m de.
(R)-tel/f-Butoxycarbonyl no- (4- car banoyl et hoxy- pheny
| )-acetic acid was prepafred and used in a manner

s PRl AR as bgst il?e}jca%‘éﬁigﬁ’{ E(E%pt(tﬁﬂth rt%?%? B EaTRANimino-(4-

%ﬁthmbamknetﬁazy -fibByl)- &JéttcdaCIdMas uséd i AB2s of (R)-tert-

(B arponbmita-smethyamphenvighyins. (RiferkBptppparppytaming-(4-

h&ﬁ%ﬁdﬁr@éﬁ%@ﬁ‘ﬁ’é’thbﬁy phenyl)- acetlc acid was prepared in a way similar to that
met hoxy] - phen I[} di oxo-i m dazol i di n-1-yl)-3-phenyl
qﬂgoypgq-grugxamp e 1 except that the known compound 2-chloro-N ,N-dimethyl-

( 2- met hoxy- et hyl car ba
10 ggﬁt%rﬁ Jet\ﬁég(ﬁfé%ﬁi;@g%bﬁggg&]go‘ﬁé%{d was prepared and
used iHRESTe@hsr Mass| 65640.4912.0Calcat Mass; I56Me@1RqMH) -
felt-butoxycarbonyl am no- (4-di net hyl car banoyl net hoxy- p
henyl ) -acetic acid.

Example 24
[0211]In 2 manner similar to that described in Example 23, the following
15 compounds were prepared.
a) (2S,38)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-methylcarbamoylmethoxy-
phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-butyramide.
o

N

(R)-tert-Butoxycarbonylamino-(4-methylcarbamoylmethoxy-phenyl)-acetic acid was
20 prepared and used in a manner analogous to that described for (R)-fert-
butoxycarbonylamino-(4-dimethylcarbamoyimethoxy-phenyl)-acetic acid.

HRMS: Obs. Mass, 550.1757. Calcd. Mass, 550.1755 (M+H).
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HRVEB: Obs. Mass, 594.2014. Cal cd. Mass, 594. 201
7(M:H). [021 4] d)

W@ 268688188 / - (4- Acetyl -t hi azol -2-yl)-2-{(R) - 4- [ B€ {/RPT0D5/08633

10

15

hol i n- 4-yl - 2- oxoet hoxy) -
phenyl ] -2, 5-di oxo-i m dazol i di n-1-yl } - 3- phenyl - but yram
de. (R) -t rf-But oxycar bonyl am no-[ 4- ( 2- nor phol i n-4-yl -

oxo0- et hoxy) - phenyl ] -acetic acicl was prepared and used
gﬁwuqrol) but stcssr)wwhamwmdzol 2-y1)-2-[(R)-4-(4-carbamoylmethoxy-

di net hél car banoyl net hox&_3 enyl -acetic acid. HRWVS:
5] e)
(2S,3S5)-L/-(4-Ace hlazo' 2¥il) 2-{(R) -2, 5-di oxo-4-]
pyrrolidin-1-yl-eth x p;en
henyl - but yram de

-[4}(2-oxo-2\-‘5%g‘rol idin-1
-yl - et hoxy) - phenyl ] - acle aci d was preparedzand used
in a manner anal ogous hat descri bed for
4R¢Ftarré8|myoxyaam@mugalnnmﬂ-@a;quwhyemoawhenylhecmc HRV/Bias
590. 2063.

[b@?&@bé%%u@@)nﬁo{(é@méﬁwammwm Pheyyireicbtixseighe
nyl ) - di ox0| m dazol i di n-
described in Exarrpl e 4 except that

R) - f e/ f - but oxycar bonyl am no- ( 4-
EM@{@%;{@&H htar%aaqq}%\)(l‘}% é{-%ao%‘-’.%az%&ﬂ-1 -yl)-3-phenyl-butyramide.
(R)-terf-butoxycar®onyl am no- ( 4-
prepared as descrijbgd i@ HRMS: CObs. Mass,
578. 2066. Cal cd. ds, 578520 npl e 26
[0217] In a nannerSS|l’j|1I f t de ed in

in a manner anal ogous to that described for
obenyhes *%Gsﬁmhdmw %‘?@x’ Wyemige7 (M-H). [021
4- ( 2- oxo- 2-
i;]e él dlon-l-yl }-3-p
(R -tel/f-But oxycarbonyl A
(R) -tertbutoxycarbonyl am no- (
C(pjl.ﬁ%re @P&’H{ﬁ‘% B l%ahner analogous t%a‘i%esc'\:/ﬁgesd fo??ﬁ)-?e%S
enyl -
7 aFIRI05: GO, Mamacka2 538.) Coehy MidseaBs BRR M
JoxsicyJc a(&.ﬁﬁy-wﬁﬁ Ao&tybmmw%yl)a?:é(ﬁ)c‘r Hel(@-methoxsed
di met hyl car bano t hoxy- heplyl ) acetic acid was
Exanpl e 25, the foll
‘\\O
\

(R)-tert-Butoxycarbonylamino-{4-[(2-methoxy-ethylcarbamoyl)-methoxy]-phenyl}-

acetic acid was prepared and used in a manner analogous to that described for (R)-

tert-butoxycarbonylamino-(4-dimethylcarbamoylmethoxy-phenyl)-acetic acid.
HRMS: Obs. Mass, 594.2014. Calcd. Mass, 594.2017(M+H).

[0214]d) (2S,38)-N-(4-Acetyl-thiazol-2-yl)-2-{(R)-4-[4-(2-morpholin-4-yl-2-oxo-
ethoxy)-phenyl}-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide.
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conpounds were prepared. a)
(2S,39)-2-[(R) -4-(4- Met hyl car banoyl nmet hoxy- phenyl )-2,5

wo dioexosissy dazol i di n- PCT/EP2005/008633

10

15

1-yl]-3-phenyl -/V-(4-propionyl-thiazol -2-yl)-butyram d
e.

(R)-ferf-Butoxycarbonyl am no- (4- et hyl car banoyl net hoxy
-phenyl)-acetic acid was prepared as described in
Exanpl e 24a. HRMS: Obs. Mass, 5641915. Cal cd. Mass,
564.1912 (M+tH). [021p8] b)

(2S,39)-2-[ (R -4- Car barmgl et hoxy- phenyl ) -2, 5- di oxo
-im dazol i di n- 0

N
1-yl]-3-phenyl - )\op on |¥hl -8 ylg) but yramni d

e.

(R)-ferf-Butoxycar bonyl «11 Q- (4 car barmy\\ngt hoxy- pheny
| )-acetic acid was pre ed as described i anpl e
24b. HRVB: (bs. Mass, 5507 1755. Cal cd. Mass, 50. 1755
(MrH) . [021 9] c)

( ?ﬁ) @D—B@to()&&rbénilénﬁr{@t M(?Lll%ﬁ:)h fih! Wyl—‘???%@?ﬁi m] Eﬁ&\t\‘ﬁface’nc acid

phenyl } - dt 0x0-1 i Jazol di n-1
mergp@r@domm usedrn @zmanﬂerwr)alagmuyﬁamai|d@scrnbed for (R)—tert—

( met h | car
e B e e o B A e
descr i BRMSn Obsarass, 566.200BME alédhsMabe 06 5067 A169).

Cal cd. Mass, 608.2174 (M+H). [0220] d)

(2S, 3S) - 2{(R) 4-[ 4- (2- Mor phol i n-4-yl - 2- oxo- et hoxy) - ph
e 8) 5- dixsx L -2-y])-2- - - -
DA ©, eSS o) 2 S o s Gronp 2
epyrrolidin- 1—yl~ethoxy) -phenyl]-imidazolidin-1-yi}-3- phenyl butyramlde
(R)-te/f-Butoxycarbogyl am no- [ 4- (2- nor phol i n- 4-yl - 2- ox
o- et hoxy) - phenyl ] etic acid vvas prepared as

descri bed in Exanpl %t4d Oos Mass, 620.2166.

Cal cd. Mass, 620.2174 Z
2- o rolidin-1
n-1- yI} henyl

(2S, 39) - 2- {(R) 2, 5- IJ; Y
-butyramde O

-yl - et hoxy) - phenyl ]- i

L/ - (4-propionyl-thiazo
(R)-tert-Butoxycarbonylamino-[4-(2-oxo-2-pyrrolidin-1-yl-ethoxy)-phenyl]-acetic acid

was prepared and used in a manner analogous to that described for (R)-fert-

butoxycarbonylamino-(4-dimethylcarbamoylmethoxy-phenyl)-acetic acid.
HRMS: Obs. HRMS: Obs. Mass, 590.2063. Calcd. Mass, 590.2068 (M+H).

Example 25
[0216] (2S,38)-2-[(R)-4-(4-Dimethylcarbamoylmethoxy-phenyl)-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.

Q! —
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- 91
-(R)-fert-But oxycar bonyl am no-[ 4- (2- oxo-2-pyrrolidin-1

WO yboci818xy) - phenyl ] -aceti c acid was prepared BSI/EP2005/008633

10

15

20

descri bed in Exanple 24e. HRMS: (Cbs. Mass, 604.2222.

Cal cd. Mass, 604.2225 (MtH). [0222]f)
(2S,39)-2-{(R-4-1f4-(2-Azet Jdi n-1-yl - 2- oxo- et hoxy) - phe

nyl 3- 2, 5- di oxoi m dazol i di n- 1-y!}-3-phenyl -

L/ - (4- propi onyl -t hi a2ol -2-yl)-butyramn de.

FRypdréd (25 desetibed in Exqmp@-ébaxswt H@atyR)- {:ﬂﬂébutoxycarbonylammo -(4-

Bt pyEamat b Ry e lahet st e L gl SPE) e

&)Biwcs bm&rm@mabmomtw@xme(ny@yhm@t mj)Lteatrm@xycarbonylammo (4-
d3/mm=.\t hoxy- henyl ) -acetic acid (prepared as describ

eby IT@TQ%)) meﬂm phamyh) mggac'éwq@@@ar%@%eescr%ed in
1887 (MtNa) Exanple 27 [0223](2S, 39)-
@%ﬁ?%@l opr opanecar bonyl -t hi azol -2-yl )-2-[ (R) - 4- (4-
met hy HRMBar@hd. ndasey578:2066y | Galed.5 Miisex078. 200 £t Hii n-
-1-yl]-3-phenyl -butyram de. Prepared as described in
exanpl e 5x except that
(R) -fe/f-butoxycarbonyl am ExatrfpieREhy| car bamoyl met hoxy

he acetic acid (prepared as described in exanple
8&}7]&@@ mg@pr,spmﬂﬁré@ éhq;fdescnbed in Example 25, the following

I bonyl am no- 4- - r net hyoxyphenyl gl yci
cBhinefnks %é.pi%%s@' 576.1910. Cal cd. Mass, 576.1912
(@vkH) (2&:Sﬁ;pdb[ﬂa)-m&meuaylsamanwlmathowym&nt%ré@d@x&imidazolidin—
022 he eval.uatio ounds as MEK
a’nﬂf% pﬁ"&nyb\é@ pPé??'8P '%Zﬂp%ybé’é’hwg@é%eDFP assay terned
| MAP assay with K gascade conmponents, in brief, the
assay was perfor [ n a react| on sol uti on cont ai ni ng
10 nM HEPES, pH 7. O
Navo4, and 1m M DTT¢ |

MM NaCl, 0.1 nM
e @ o uM ATP 0. 45
nM c- RAF, 11.25 nM E an ,

FI TC-| abel ed ERK

(R)-tert-Butoxycarbonylamino-(4-methylcarbamoylmethoxy-phenyl)-acetic acid was
prepared as described in Example 24a.
HRMS: Obs. Mass, 5641915. Caicd. Mass, 564.1912 (M+H).

[0218]b) (2S,38)-2-[(R)-4-(4-Carbamoylmethoxy-phenyl)-2,5-dioxo-imidazolidin-
1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide.

(R)-tert-Butoxycarbonylamino-(4-carbamoylmethoxy-phenyl)-acetic acid was
prepared as described in Example 24b.
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(FITC Aca- Al a- Al a- Al a- Thr-d y- Pro- Leu- Ser - Pro-d y- Pro-
Phe- Al a- NH2) . C- RAF, MEK, ERK and the ERK peptide

wagntsinsases were added sequentially into the reper/EPDINS/008633

10

15

buffer. Activated c-Raf phosphoryl ates MEK, activated
MEK phosphoryl ates ERK, and subsequently activated ERK
phosphryl ates its peptide substrate. The FI TC- | abel ed
pepti de substrates, when phosphoryl ated by the ki nase,
bind to nanopartictes derivatized with trivalent neta(
cati onpIRNISO Q.. Mae! 850 Ares ploalidd) amess, rE5e! Bresi (My-H)The
result of this bound fl uorescei nated phosphoryl at ed
product is an increase in polarization signal caused

rea
ek R R e e R U i
\/\Eriiedxaddem:daﬁohﬂtm-l’ieyl)»&}pheagle/&démsmayyd tb@tdr%yh)qutyrgmlde
with ERK and ERK peptide substrates. The reaction was
i ncubated at 37\0 or 20 m nutes for MEK activati on,
20 m nutes for ER actlvata)on 30 mnutes for ERK
pepti de substrate ryﬁégg hen was i ncubat ed

overni ght at room tenpgratuNe f of dong @f | MAP
beads. The | MAP assay Mas [per |or ned |n 84 wel |

plate format. The charge | uorescence Wri zation
were neasured by LJL rument at 485 nm'f ok

excitation and 530 for “eni ssion. Pol ari zati on val ue
(MP) was calculated as the follow n (MP) = 1000 x
( (Rx-ferisBulpxyearbomaamino-dléhrseathoroed Xbﬁtllﬂn)(fyl) -methoxyl]-phenyl}-

TRESREE i e iR oS AR Y R RRRES ) st s
W zar dHRRES:CObks. atadsy 508.2466. Ok NMab 808,21 7an(MEH).

reactions in the presence of a conpound were
cal cul ated by corrpari ng their MP values to those

m;rm a COEPIs) above gg@f/m%haﬁnwM’Jaﬁo%m@yaﬂénw25d.oxo-

int exhi b
| e\slsiaztblmmﬂa'i}ﬁ-@h@nyiﬁif—ﬁ-pmm@mﬁ-th\azoi-z-yi)-butyramlde

0

0 H
yN 0 YN
L P
: N o QOL«;’
Ly

(R)-tert-Butoxycarbonylamino-[4-(2-morpholin-4-yl-2-oxo-ethoxy)-phenyl}-acetic acid
was prepared as described in Example 24d.
HRMS: Obs. Mass, 620.2166. Calcd. Mass, 620.2174 (M+H).

[0221]e) (28,38)-2-{(R)-2,5-Dioxo-4-[4-(2-ox0-2-pyrrolidin-1-yl-ethoxy)-phenyl}-
imidazolidin-1-yi}-3-phenyl-N-(4-propionyi-thiazol-2-yl)-butyramide.

- 97 -



1. A conpound of the fornmula | wherein: Rl is selected
fromthe group consisting of a substituted or

woneuhstisg ut ed aryl or a substituted or unsubspCT/EPBUS/008633

10

15

het eroaryl group; R2 is hydrogen R3 is an al kyl group;
R4 is selected fromthe group consisting of a
substituted or unsubstituted aryl, hydroxyl, al koxy,
substituted al koxy or a substituted or unsubstituted
heteroaryl or alkyl group; R5 is selected fromthe

group consisting,of OOR COR, CON(R7)2, CHOHR or
S(O nR wherein n 0-2 and V\,hq_qeln Ris al kyl or

al kyl substitut ed\?%\w\ alok up; and R6 and R7
are sel ected from hydrpgen or, a a‘\ ou
optionally in the fo8 1 n? o-v ;\éﬁ’elr
enantioners, their diastéereqrer®@ or m xtures thereof,
or the pharnmaceuticall ceptable salts orNesters or
prodrugs thereof. 2. Thesonpound of claim erein
Rl I's phenyl or phenyl substituted with a substituent

)&étt@htbxywrbdr@rlagmouﬁ4£(2¥w<bsz-pmolirﬁn—hy;d-eﬂaquy) -phenyl]-acetic acid
kox substi t ut P(O)(Oalkyl) 2;
red aRdgpR: fhﬁ‘é %@@{7’ Elyl (preferably
pl per! di nylyr e R MRs060P 20D C‘élddIYMaSSON4 9225 (y+H).
substi t ut ed V\/lth-C]—t “S(O 2-alkyl; -NHC(O) - al kyl
-O-al kyl, which alkyl group is opti onal ly substit ut ed _
off@e2hy t wi(28,3M)t2+{(R)LustAzaticin- 1-yl-2-oxo-ethoxy)-phenyl]-2,5-dioxo-

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

(R)-[4-(2-Azetidin-1-yI-2-oxo-ethoxy)-phenyl]-fert-butoxycarbonylamino-acetic acid
was prepared and used in a manner analogous to that described for (R)-fert-
butoxycarbonylamino-(4-dimethylcarbamoylmethoxy-phenyl)-acetic acid (prepared
as described in Example 23).

HRMS: Obs. Mass, 612.1890. Calcd. Mass, 612.1887 (M+Na)

Example 27
[0223](2S,3S)-N-(4-Cyclopropanecarbonyl-thiazol-2-yl)-2-[(R)-4~(4-
methylcarbamoylmethoxy-phenyl)-2,5-dioxo-imidazolidin-1-y{}-3-phenyl-butyramide.

Y o
SJ\N N\“) """" @O 0
H 0 \‘{N
H

Prepared as described in example 5x except that (R)-fer-butoxycarbonylamino-(4-
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sel ected fromthe group of NH ; NHal kyl which al kyl
group is optionally substituted with -O nethyl;

woleayloys13®2; hydroxyl; heterocyclyl (preferabl yPCT/EP2005/008633

10

15

20

25

30

pi peridinyl, norpholinoor pyrrolidinyl); -0 alkyl;

-COOH; oxo; -C(0)-heterocyclyl (preferably

pi peri dinyl, norpholino or pyrrolidinyl);

-C(O-Nalkyl)2; -C(O-NHal ky) which al kyl group is

optionally substituted with -Onmethyl; or -C(O-NH 3.

Tﬁ%t%ﬂ?@éﬂﬂ l@rﬁetﬁb@ Hhénall V%éhé'aﬁtd%ré red as described in example
yd

ro- enzo[ i oxi n-6-yl . . The conpound
o?4anyasHeedn pees AE(R)-e6- bytykm@a@qmyiﬁmm@—‘%dﬂﬁmehenylgfycme.

group. 5. The @ggﬁs@fsﬁ@we [cdci\/%%gssﬂs‘ié’1%(M+H)

wherein R4 |s sub ed or unsu 't ut
The conpound of any one of clains 1 to 5, V\herel n R5
i So LﬁitdlcféoicﬁtmihﬁﬁoﬁrinMEKIcasé’adél'bssaaprrpound of

“[023d] ﬁ@%@héﬁ&s ofihp CoRIPOURR PRV IR IoF WARET T Tesn 2 bead-
mﬁaé@éﬂfiﬁ%ga %rn‘f@ﬂqm %P'TM 'Kecafs%ﬁé”canidonents \n brief, the

ereln: R8 1s hydrogen; alky cycl oal

Mawa@pemrmeqin)aceamem soliatigey ontaigins %@ m!\élbﬂ%PEg pH 7.0, 10

08 UL P T A RICALED B0
sATPCO @G AM@RARS1YRE WM MEK, 1908 QMGERIKpdﬂhd)G@ uNRI:IICI-IabeIed ERK
S T e R SR R i )
M@l@'éﬁ %@E‘F&K %&t}d&%ﬁéﬁé&é@'vﬁr& (38688 %éébéﬁ’tiany into the

pi peri ino or pyrrolid , optiona
siglastion bué‘dr V»Mthlaiﬁ{d—l: Ragppspharygies M%mmvamd(lylEK

oﬂ%: p@()ﬁl%\gg %%@é%gp%tb@%@ﬁa&@k%ﬁgBf?rtyiattég ﬁg peptide
substrate. The FITC-labeled peptide substrates, when phosphorylated by the
kinase, bind to nanoparticles derivatized with trivalent meta( cations through a
metal-phospholigand interaction. The result of this bound fluoresceinated
phosphorylated product is an increase in polarization signal caused by a decrease
in the molecular mobility of the bound product. Ten-point serial dilutions of the
compounds were added into the MEK cascade assays before mixing with ERK and
ERK peptide substrates. The reaction was incubated at 37 °C for 20 minutes for
MEK activation, 20 minutes for ERK activation, 30 minutes for ERK peptide
substrate phosphorylation, then was incubated overnight at room temperature for
binding of IMAP beads. The IMAP assay was performed in a 384-well plate format.
The changes in fluorescence polarization were measured by LJL instrument at 485
nm for excitation and 530 for emission. Polarization value (MP) was calculated as
the following:
(MP) = 1000 x (intensity vertical - intensity norizonta)/ (inteNSIty vertica + INtENSItY horizontal)-

[0225] The ICsy 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).
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sel ected fromthe group of NH ,- NH al kyl which al kyl

group is optionally substitutedwith -O nethyl;
wolta@lsloys13®2; hydroxyl; heterocyclyl (preferabl yPCT/EP2005/008633

pi peridinyl, norpholino or pyrrolidinyl); -0 alkyl;

-COCH, oxo; -C(O-heterocyclyl (preferably

pi peri dinyl, norpholino or pyrrolidinyl);

-C(O-N(al kyl) 2; -C(O-NH al kyl which al kyl group is

optionally substituted with -O-nethyl; or -C(O) -NH2;

apkl somabdyndsroftibendlal i bk dboekrassag exbis IClReldes of less than 25

enantioners, their diastereoners or m xtures thereof,

FRICEOfHar maceut i cal |y acceptabl e salts or esters or

prodrugs thereof. 10. A conpound selected fromthe

group consisting of

(2S,3S)-N-(4-Acetyl -thiazol-2-yl)-2-[(R)-4-(4-nmet hoxy-

phenyl ) -2, 5-di oxo-i m dazol i di n-

1-yl]-3-phenyl - butyram de;

(2S,3S)-N-(4-Acetyl -thiazol-2-yl)-2-[(R)-4-(4-hydroxy-

phenyl) -2, 5-di oxo-i m dazol i di n-

1-ylj-3-phenyl - but yram de;

(2S,3S)-N-(4-Acetyl -thiazol-2-yl)-2-{(R-4-[4-(2-hydro

xy- et hoxy) - phenyl ] - 2, 5- di oxoi m dazol i di n-

1-yl }-3-phenyl - but yram de;

(2S,3S)-N-(4-Acetyl -thiazol-2-yl)-2-{(R-4-[4-(2-nmetho

xy- et hoxy) - phenyl ] - 2, 5- di oxoi m dazol i di n-

1-yl }-3-phenyl - butyram de;

(2S,3S)-N-(4-Acetyl -thiazol-2-yl)-2-((R-4-{4-[2-(2-ne

t hoxy- et hoxy) - et hoxy] - phenyl } - ,

2, 5-di oxo-imdazolidin-1 -yl)-3-phenyl -butyram de;

(2S,3S)-N-(4-Acetyl -thiazol-2-yl)-2-{(R)-4-[4-(2-ethox

y- et hoxy) - phenyl ] - 2, 5- di oxoi m dazol i di n-

1-y[}- 3-phenyl - but yram de;

(2S,3S)-N-(4-Acetyl -thiazol-2-yl)-2-{(R)-4-[4-(2-di net

hyl am no- et hoxy) - phenyl ] - 2, 5-

di oxo-i m dazol i di n-1-yl }- 3-phenyl - but yram de; conpound

with trifluoro-acetic acid

- 100 -



(2S,3S)-N-(4-Acetyl -thiazol-2-yl)-2-{(R-4-[4-(2-dieth
yl am no- et hoxy) - phenyl ] - 2, 5-

waolcanso18188 dazol i di n- 1-yl } - 3- phenyl - but yr am de; PCOEPDOF 008633

10

15

20

25

with trifluoro-acetic acid
(2S,3S)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-ethoxy-p
henyl ) -2, 5-di oxo-i m dazol i di n-

1-yl]-3-phenyl - butyramde; (2S

3S)-N-(4-Acetyl -thiazol-2-yl)-2-{(S)-4-[4-(2-dinethyla
m no- et hoxy) - phenyl ] - 2, 5- CLAIMS

di oxo-i m dazol i di n-1-yl }-3-phenyl - butyram de; conpound
with trifluoro-acetic acid (4-{1-[(1S, 25)-1-(4-Acety

) 4hi azp\lcogn (%Lf-%p(ﬁenyr%r%u phenyl propyl]-2,5-di oxoimd

azol i di n-4- osphoni ¢ aci d dlethyl ester;

(2S,39)-L/-(4- Acetyl-tt:_ﬂ?6 -2-ylg- 2H[4 (4 di met hyl am

no- phenyl) - 2, 5- di oxoi m dagehi di m- }/

1-yl]-3-phenyl - but yr arfd

(2S,39)-2-[(R) -4-(4- Met hox§/ pNen ) B2di oxo-i m dazol

i din-1-yl]-3-phenyl pentanoic aﬁl R3O

(4-acetyl -thiazol -2-y[)-am de; |

(% é’ﬁi 2-[(R) - 4- (4- Met hoxy- phenyl ) - 2, 5- di oxo-i m dazol
p-1-yl]-3-phenyl - N-(4-

pR = selgttedifrom de goylp)cobals’grmgmi aleybstituted or unsubstituted aryl or a

N e e

pké[@yﬂ\ dﬂogén propi ony! -t hi azol - 2-yl)-butyram cl e;
§ (R)-4-(4- Et hoxy-phenyl) -2, 5-di oxo-i m dazol i
lsla@P]KYBgrahlenyl N- (4-
o f thati
<§s@ el e ol GoRISAGEL Bibagtued op nsubstuteg .
[ hiydToXylyBlj(osy shubsijtuted glMoxy or a substituted or unsubstituted heteroary! or

%\?Il on&l -thiazol -2-yl)-butyram de;
(? BL {(R) - 4- [ 4- ( 2 Met hoxy- et hoxy) - phenyl | - 2, 5- di 0

XR? Is%élé@‘téh ifiir tHe- ¢robhip onsisting of COOR COR CON(R7)2, CHOHR or
phenyl - N- (4- propi anyl -t hi azol - ¥
(2OBB)whereing) 184012@1@2'&'%@%&95 et Wé?y?kp!h%qﬂﬁﬂ}lﬂ?d BY @ncalkoxy
X&OIUB'I dagol idin-1-yl}-3-
R® and R’ are selected from hydrogen or an alkyl group,
optionally in the form of their racemats, their enantiomers, their diastereomers or
mixtures thereof,

or the pharmaceutically acceptable salts or esters or prodrugs thereof.

2. The compound of claim 1 wherein R? is phenyl or pheny! substituted with a
substituent selected from the group consisting of hydroxyi; alkoxy; substituted
alkoxy;. -P(O)(O-alkyl),; -NH-alkyl; -N(alkyl),; heterocyclyl (preferably piperidinyl,
morpholino or pyrrolidinyl), optionally substituted with -OH; -S(0),-alkyl; -NHC(O)-
alkyl;

-O-alkyl, which alkyl group is optionally substituted once or twice with a substituent
selected from the group of NH,, NH-alkyl which alkyl group is optionally substituted
with -O-methyl; N(alkyl)z; hydroxyl; heterocyclyl (preferably piperidinyl, morpholino
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phenyl - N- (4- propi onyl -t hi azol - 2-yl ) -butyram de ;
(2S,39)-2-{(R-4-[4-(2-Hydroxy-ethoxy)-phenyl]-2,5-dio

woosocmigazol i di n-1-yl }-3- PCT/EP2005/008633

10

15

20

25

phenyl - N- (4- propi onyl -t hi azol - 2-yl ) - but yram de;
(2S,39)-2-((R)-4-{4-[2-(2- Met hoxy- et hoxy) - et hoxy] - phen

yl }-2,5-di oxo-i m dazol i di n-1-
yl ) - 3-phenyl - N- (4- propi onyl -t hi azol - 2-yl ) - but yram de

and

(&pydiolicin|)( R)-afio; "rCCﬂBPEt WYC@WWOCW?WPG}E%W pliperidinyl,

o-i m dazol i di

memh,swaa.oa AR UE o BT kst 7 Qtd-alky whigh alkyl group is
Qr ting of
R S e e S SRRERI Sheny |- 2. 5. i ox
| m debetoripound ¢f ¢laizs phwhgrein R' is 2,3- Dthydro~benzo[1 ,4]dioxin-6-yl.

5o rREL Rk bRERLofs d RIS LGS MBersin 5 isimmptip grove.

,%- di o} carhpeasd bty dne/bi cl@ims 1 to 4, wherein R* is substituted or
phengl -N-(4- IEropi onyl -t hi azol - 2-yl ) - but yram de;
aiyted @t ri 1 uor o- acetic acid
(64 { ( RrlesnpbdhiePo flar{al(éne of cl ims 1 to 5, wherejn R° js COR and R is
29) - 2- pheny-l? oplony -thi azol - 2-yl car banmoyl ) -p
rmp\;hly] or e¢ydazol i di n- 4-yl } - phenoxymet hyl ) - phosphoni ¢

id di S : . . 5.
(b 2 STREMiLo GRS ans f daigrs 13,3y wherpln o einersRy
w et mmey&omb@mw of Zhyborth okethimsdnmo? | wiherein R® is hydrogen.

phen I-but ram de;
(st 3§5hq\m e heyemia dzor - 2-y1) - 2- [(R) 4- (4- et h
oxy- pgenyl) -2, 5-di oxoi m dazol i din- 1-yl]-3-phe
pre<=Lut yr am de
(2S, -2 b( 4N[4 2- Di net hy[ am no- et hoxy) - phenyl ] -2
0

5do/%: d -yl }-3-

phenys N4= Chiazol - 2-yl) - butyramn de;

2, RDi ox0- 4-[ 4- (2- pi peri di n- 1-yl - et hoxy) - ph
zolidin-1-yl}-3-

phenyl - N- (4- pr api onyl -t hi azol - 2-yl ) - but yram de;

(2S, 3S) - 2-{4-[4-(2-Mrpholin-4-yl-ethoxy)-phenyn-2, 5-d
iehaseini dazol i di n- 1- yl}-3-

R® is hydrogen; alkyl; cycloalkyl; -O-alkyl; NHalkyl or N(alkyl);

R®is alkyl and preferably methyl;

R is hydrogen; alkyl; substituted alkyl or halogen and preferably hydrogen or
halogen, preferably selected from the group of fluoro and chloro;

R is selected from the group consisting of hydroxyl; alkoxy; substituted alkoxy;. -
P(0)(O-alkyl); -NH-alkyl; -N(alky!),; heterocyclyl (preferably piperidinyl, morpholino
or pyrrolidinyl), optionally substituted with -OH; -S(O)z-alkyl; -NHC(O)-alkyl;
-O-alkyl, which alkyl group is optionally substituted once or twice with a substituent
selected from the group of NH,. NH-alkyl which alkyl group is optionally substituted
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phenyl - N- (4- propi onyi -t hi azol - 2-yl ) - but yram de;
(2S, 3S)-3-(3-Fluoro-phenyl)-2-{(R)-4-[4-(2-net hoxy-eth

wo2g0p/opsienyl | - 2, 5- di oxoi m dazol i di n- PCT/EP2005/008633

10

15

20

25

30

1-yl}-/V-(4-propionyl-thiazol-2-yl)-butyrami'de; (2S
3S)-2-[ (R -4-(4- Met hoxy- 3-net hyl - phenyl ) -2, 5-di oxo-im
dazol i di n-1-yl ] - 3-phenyl -

L/ - (4-propionyl -thiazol -2-yl)-butyram de;

(2S, 39) - 2- {(S) 4-[ 4- (2- Hydr oxy- et hoxy) - phenyl ] -2, 5-di o

XQith rO-chagtblyi; tN(alki.y h}/dr&x heteroc%/clyl (preferably plpendmyl morpholino
ram de;

phenyl - roplonl-t i azol - l)-
(Gzyyg@* WE>(F§§) -abkyh, - @h@&& thoph% >rh¢tmq§>a§'&sh (Peatarably pipeddinyl,
g o B O AN AT ey group e
adptionaliyl sybstitdted lméﬂfwlO-MPM, or-C(0)- NHz,
propi onyl -t hi azol - 2-yl ) - but yram de;
(2S,3S)-2-[4-(4-Morpho!in-4-yl-phenyl)-2,5-di oxo-i m da

deitlbdiamy ih- thk]forn bhﬁf@iﬂ racémafs4their enantiomers, their diastereomers or
%PI on I -t h| azol - 2-yl) - butyram de;

hereat, [ 4-(4- Hydroxy pi peridin-1-yl)-phenyl]-2,5

gﬁ% 2 /-%@&g @}onyl ?g?'fﬁ or estfes or Ljz%rodrulg?]s éhereof
(28 3S)-2-(4-{4-[(2- Met hoxy et hyl ) - net hyI am no] - pheny
I m dazolidi n-1- e
1}0) B%bg%ﬁﬁpu ‘? %ES%PJE‘?"%% IRWPLLHEISING O _ 1yt yr anni de
1(28,3S)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-methoxy-phenyl)-2,5-dioxo-imidazolidin-
(28 3S) - /Vh'é4 C,ycl opr opanecar bonyl -t hi azol - 2- yI) 2-{(R

yLMl-BRhesWhBUNER)dEt hoxy) -
359 ) IN-44- AP0 SLAFTOL[(R)-A A nybitoxg-gHRA DY 2 R YlokbaMidazolidin-

(nwssyh@y{hutymmuaewm hoxy- et hoxy) - phenyl ] - 2, 5- di oxo- i

rfzggsﬁ@- -g{}ﬁ%c% -tliﬁ%ql%y@-%{?@%&-ﬁ%—?b-%yaroxy-ethoxy)-phenyl]-2 5-dioxo-

(lﬂlﬁlaia)ldla B?Iﬁlaygblmyf-suﬂyfﬂndé [4 (2 mE‘t hOXy et hoxy) - phe

'\’]3 di oxo-i m dazol | 5 pi onyl -t hi azo
¥§,35ﬁ)) HerA\rehrituazol-2- yl)—2 {(R) -[4-(2- methoxy—ethoxy) phenyl]-2,5-dioxo-

imidazolidin-1-yi}-3-phenyl-butyramide;
(28,3S)-N-(4-Acetyl-thiazol-2-yl)-2-((R)-4-{4-[2-(2~-methoxy-ethoxy)-ethoxy]-phenyl}-
2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide;
(28,35)-N-(4-Acetyl-thiazol-2-yl)-2-{(R)-4-[4-(2-ethoxy-ethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-y{}-3-phenyl-butyramide;
(28,3S)-N-(4-Acetyl-thiazol-2-yl)-2-{(R)-4-[4-(2-dimethylamino-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide; compound with trifluoro-acetic acid
(28,35)-N-(4-Acetyl-thiazol-2-yl)-2-{(R)-4-[4-(2-diethylamino-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide; compound with trifluoro-acetic acid
(28,35)-N~(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-ethoxy-phenyl)-2,5-dioxo-imidazolidin-
1-yl}-3-phenyl-butyramide;
(25,3S5)-N-(4-Acetyl-thiazol-2-yl)-2-{(S)-4-[4-(2-dimethylamino-ethoxy)-phenyl]-2,5-
dioxo-imidazolidin-1-yl}-3-phenyl-butyramide; compound with trifluoro-acetic acid
(4-{1-[(1S,2S5)-1-(4-Acetyl-thiazol-2-ylcarbamoyl)-2-phenyl-propyl}-2,5-dioxo-
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(2S,3S)-N-[4-(2- Met hoxy-acetyi)-thia2ol-2-yl]-2-[(R-4
- (4- met hoxy- phenyl ) - 2, 5-

waolcanso18188 dazol i di n- 1-yl ] - 3- phenyl - but yr am de; PCT/EP2005/008633

10

15

2

o

25

30

2-{(2S,39)-2-[(R-4-(2, 3-D hydro-benzo[ 1

, 4] dioxin-6-yl)-2, 5-dioxo-imdazolidin-1 -yl]-

S- phenyl - but yryl am noHhi azof e”- car boxyl i ¢ aci d net hyl

ester and

2-[(2S,39)-2-((R -2, 5-Di oxo-4-phenyl -i m dazol i di n-1-yl

)mﬁdazrolnamy:t-ybmhyn)@nwmomd Adia detkyl4sear boxyl i c acid

meth S ound sel ected fromthe group
ggij\hé& gf:ety!-thaazola yl)~2 [4-(4-dimethylamino-phenyl)-2, 5-dioxo-

) _ Xy- phenyl) - 2, 5- di oxo-i m da
zgﬁﬁgﬁ'a?w Is(ﬁp% TB%’%@% am no}
t Kﬁ&SBP—é’- @k&r(-ﬂxﬁd@thoxy-a!maerwnra,‘aﬁlrdﬁbxoamdazohdm- -yl}-3-phenyl-

z%%r\(t 88%392(5[%?%3?4%??{?9 ox g@heny[) - 2, 5- di oxo-i ni da

ampsgs)-L Dl LA\fethex CZQ@&(dqiﬁibilﬂ&L {]-3-phenyi-N-(4-
(Q((Zg) 3g§@§ ((R) [B}AZ;QD(QZﬂ Met ho>'(y et r:oiyc; phgw p eréy (

cRreRienYhihipzek TY@rl?\Utlrﬁm'?'e
X! "
Nl e s
éis\yHNebéq;rpmodaiztbiaZOI-ﬁ—yi) t;uty:raﬁmde

e(gsgé) i’ tthXW fﬁho% p‘meny)ZQ 52 dlgxg ?nrw%%zgllldln 13 j gl enylyN -(4-
aarbblaﬁylstaiazaf-tz(yﬁ)bmyr@ﬂndi@opr opoxy- phenyl) -2, 5- di oxo-im

i dazol1din phenyl butyr | am
BRI Aok PR -2 9xo-a§\o}ézohdm 1-y1}-3-pheny-N-(4-
ﬁ%éé'i%ﬁ}'ﬁrﬁkza"glyﬁ%blﬂ’%ﬁ%t hoxy- 3- net hyl - phenyl ) - 2, 5-di

dazol'i

HB888)-B{(R)ylai@ Methoxjrietraxyp-phery]-BSxdibxeinidazoliint yyi}-3-
ter, . . ,
g‘ﬁﬁrﬁ@\‘ééjprap'{)?ﬂjthfthz 4 B %fﬁm&?ﬁ' ‘phosphor yl met hoxy) - p

f‘(@B}dS) 2{(S)&[@%leﬂawetrdjxv)-phenyl] 2,5-dioxo-imidazolidin-1-yl}-3-
- 3- pheny Y 0) - t hi azol e- 4- carboxylic
a:&e@yhgt(ﬁ;nrog@pglrth azol-2-yl) butyramlde

)2(2§(3?5§§ dzl"zgz(a% i m?(ggfg%&}egy-eﬂ%ﬁwbher?yﬂiﬂsid}ofﬂefn‘ﬁeéiolmﬁxh} -3-
phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(28,3S)-2-((R)-4-{4-[2-(2-Methoxy-ethoxy)-ethoxy]-phenyl}-2,5-dioxo-imidazolidin-1-
yl)-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide and
(28,38)—2-{(R)—4—[4-(2-Ethoxy—ethoxy)-phenyl]—Z,5-dioxo-imidazolidin-1 -yi}-3-phenyl-

N-(4-propionyl-thiazol-2-yl)-butyramide.

11. A compound selected from the group consisting of
(28,3S)-2-{(R)-4-[4-(2-Ethoxy-ethoxy)-phenyl}-2,5-dioxo-imidazolidin-1-yi}-3-phenyi-
N-(4-propionyl-thiazol-2-yl)-butyramide;
(2S,39)-2-{(R)-4-[4-(2-Dimethylamino-ethoxy)-phenyi]-2,5-dioxo-imidazolidin-1-yl}-3-
phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide; compound with trifluoro-acetic acid
(4-{(R)-2,5-Dioxo-1-[(15,28)-2-phenyl-1-(4-propionyl-thiazol-2-ylcarbamoyl)-propyl}-
imidazolidin-4-yl}-phenoxymethyl)-phosphonic acid dimethyl ester;
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yl']-butyryl am no}-thi azol e-4-carboxylic acid net hyl
ester;

WQ200628185) - 3- (4- Fl uor o- phenyl ) - 2- { (R) - 4- [ 4- ( 2POEEPDXY008633
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et hoxy) - phenyl ] - 2, 5- di oxoi m dazol i di n-

1-yl}-butyryl am no)-thiazol e-4-carboxylic acid nethyl

ester;

2-{(2S,39)-2-[(R)-4-(4- Met hoxy- phenyl) -2, 5-di oxo-i m da

zol i di n-1-yl]-3-net hyl pent anoyl am no} -

ta &&ZS’)LN-(éﬂ-leabblgM-lthlaz@!éz ol)-2efd iyl (2 eséthoxy-ethoxy)-phenyl]-2,5-dioxo-

2S, 35 2- 4- ph | d [idin-1-yl
“%‘S 1@’3’ 8}16%”‘3%\ %ﬁ’(’)d? hPag?)I}/e IAfmca?ng;/I : 2 ac:l)/d
'@?( gtzel%o?l(;t&ryl-thlazol 2-le/§ [ﬁ o)x‘)‘/ (Aé trnheglg(%y-%hheenggl) % ,5- dIOSXO-
dn@dazqhdirdéz/dm d enyibpltgragu e; | |
;@g,%) -3 X ABiRGhy MG L BREMY 5 dio R ffidazolidin- 1-y1-3-

ZpH BN3R)-ppityi-thizz-2-(IRburdridept drapguneheitly trifdyrd-adetic acid;
i 0X0-1.m

dhiore LB bl o e betidinrlosAth e ahg b imigezelin1)-3-
?D%W—%Hz&ﬂﬁlﬁbu&d.ﬁmé? met hoxy- et hoxy) - ph

di oxoi'm dazol idin

1(2§| ?;S)aaf{éﬂw(wmpb\ohmﬂad@t@m paemdix3, bidioxpeitidazaligyn-1-yi}-3-
est er
PHRIYENa(4-Propjonytiazol 2 VIsDIYEBMISE: 4 5 ot hoxy - et hoxy

) {28883} (32F lnort-phienyl)-RER)-A-f1) (2-methoxy-ethoxy)-phenyl]-2,5-dioxo-
éé’{ciq}zz_otfigw r%:'l}aﬂ‘ (2 %)rogglgrlwﬂztﬁgagoﬁz?l Irbkl)J?erml e; acid methyl
226( 3.5 JZi)R’Z )34- b&MWsMﬂxylﬁpr&yW@t f@exonRffdbtblidié- Ryitl3-phenyl-

I OXO0-1'm olirdin-1-y
Wﬂ?wb@ﬁﬂﬂdﬁlazhl-&ﬂ@kwmﬁﬁoxyI ic acid nmethyl ester;

é%§§§%§'§?@f &L61A az%é{ﬁzﬂ)z&) bty -2 B R Virr R S M- PD{} 3-
1phdn}y{-bi4¢4¥pmbmyhﬁ1)1azdn23ylpbatyﬂamﬂeboxyI ic acid nethyl

RS- 34RO2 BRIy dsheny pwiteaelcn{ IDrPhes M rasaponyi-
Dth )sl ]Zy% &]t?fd}ﬁﬁ@ém dazol i di n-

am no) - t hi azol e- 4- car boxyl i ¢ aci d met hyl
e E‘aBS) 2 4-(4-Dimethylamino-phenyl)-2,5-dioxo-imidazolidin-1-yl{]-3-phenyl-N-(4-

ﬁ@lgé@éﬁg@ _%g%?gtgfagﬁagpzyl oxy)-2-{(R)-4-[4-(2-netho

dPRe36 -2 4Hpe-dorgholirk4yl-phomi )2 \B-diokovinidaholadint e/ 43-paelbyi-N-(4-
os(r&)iio(r:\yf?t%iiadzorlr-szyrb)—/but?lrsgrr?lde
(2S,3S)-2-{4-[4-(4-Hydroxy-piperidin-1-yl)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-
phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(2S,3S)-2-(4-{4-[(2-Methoxy-ethyl)-methyl-amino]-phenyl}-2,5-dioxo-imidazolidin-1-
yl)-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(2S,38)-N-(4-Cyclopropanecarbonyl-thiazol-2-yl)-2-{(R)-4-[4-(2-methoxy-ethoxy)-
phenyi]-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(2S,35)-2-{4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yi}-3-methyl-
pentanoic acid (4-propionyl-thiazol-2-yl)-amide;
(2S,3R)-3-Benzyloxy-2-{(R)-4-[4-(2-methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-
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2-{(2S
1 3R)-2-[(R)-4- (4- Met hoxy- phenyl ) -2, 5-di oxo-i m dazo!i di

wo 2006pi4188- net hyl pent anoyl am no} - thi azol e- 4- ce¢ DERY005/608633
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acid nethyl ester

2-((2S,3R)-2-{(R-4-[4-(2- Met hoxy- et hoxy) - phenyl ] - 2, 5-
di oxo-i m dazol i di n-1-yl }-3-

nmet hyl - pent anoyl am no) -t hi azol e- 4- carboxylic acid

nmet hyl ester;

&Ql@l\ﬁ(ﬁﬂ)op%n&(fﬁ)azbl&@lxmtmm;/ et hoxy) - phenyl ] - 2, 5-
di oxo-i m dazal.i

ni ) s Parysseb b azer 2 Vi 2R b A mEt gy Ahenyl)-2.5-

SRS D RRERARIET) - phen

5-dj
nQd%)BSMfE(R) %/-Kq 3Dipydrayrengoli 4 ggaﬁrh@}y) 3 5—choxo um;dazohdm 1-yll-

S pRaI SRR EoRCA Sallb] adg i A¥Sterand,
dpels, 98)-2 3(RE2, By[bloﬁe-plrmfreﬁlybmmyamlmim -tha})-3-phenyl-butyrylamino]-

t hi azol e- 4- car box cid nethyl ester. 13. A
ctbi?é@l?n‘&fc%ho&ltce%g F‘Eﬁ*ﬁl’llﬁ? roup consi sting of

2-{(2SI3R)-2-[ (R -4-(2, 3- D hydro-benzo[ 1, 4] di oxi n~6-yl
) -2, 5-di oxo-i mdazolidin-1-yl]-
3tbheny compoynd seleried)fran thezalospsopsisibg ¢f i ¢ aci d

E(?§§ %5%-?(%) [4((|5) ME”PA‘V R e{ly 2.5 ﬁ{bOXBH@ﬁdafz)O"gm éll 1-3- phenyl-
mﬂﬁmm'dg}%h’azﬂé-%awwwb nuiymgthghestofhi azof o- 4- car bo
xyl1c aci

&S AR St ORY PheR My 25 fiemidazolfip- v Brfeny-
MYW ﬂﬂi%‘félh)ca?b baéral AbHgredtedi n-

henyl - but yr am

( 23(2&;3822{{( 4441( Mty ehexpephayll- 2 faliosar-migazalifin1-yi-3-
gﬁgtybﬂ%lgﬁﬁ’-tﬂlﬁ%@%g{ cyeijlaogjhc;fdbiéﬂwetr)\){l egbetr  ami de:
(Z@ZZSSS)W{(R)@WHWXWMbhea)ﬂblz gk rmicpadin-y1)-3-
(151%?95 QS%Q%%%%E}%@;@%%%N oxylic acu? mthﬂ ester;
%% f{%\%ﬂéﬁ -{(?Q])h(@lrsépﬁdbuwlplh@?ﬁw-w@ﬂwkb -ididaz@liginot-iiiBdshenyl-
bbutylryjaralnphth}aztdlﬁ-&zctaféowllé acisdonethytester:d
dines dulanl 9y 4_(4-Methoxy-3-methyl-phenyl)-2,5-dioxo-imidazolidin-1-yil-3-
phenyl-butyrylamino}-thiazole-4-carboxylic acid methyl ester;
2-((2S,38)-2-{(R)-4-[4-(Dimethoxy-phosphorylmethoxy)-phenyl]-2,5-dioxo-
imidazolidin-1-yl}-3-phenyl-butyrylamino)-thiazole-4-carboxylic acid methyl ester;
2-{(28,38)—3—(2—Methoxy—phenyl)—2-[4~(4;methoxy-phenyl)—2,5—dioxo—imidazolidin-1-
yl}-butyrylamino}-thiazole-4-carboxylic acid methyl ester;
2-((28,38)—3-(4—FIuoro—phenyl)~2-{(R)—4-[4-(2—methoxy-ethoxy)—phenyl]-2,5—dioxo—
imidazolidin-1-yl}-butyrylamino)-thiazole-4-carboxylic acid methyl ester;
2-{(28,3S)-2-{(R)-4-(4-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-methyl-
pentanoylamino}-thiazole-4-carboxylic acid methyl ester;
2—[(28,3S)-2-((R)—2,5—Dioxo-4—phenyl~imidazolidin-1-yl)-3-methyl-pentanoylamino]—

thiazole-4-carboxylic acid methyl ester;
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(2S,3S)-L/-(4-Ethyl sul fanyl -thiazol-2-yl)-2-{(R)-4-[4-
(2- met hoxy- et hoxy) - phenyl ] - 2, 5-

wao@emisiss dazol i di n- 1-yl } - 3- phenyl - but yr am de; PCT/EP2005/008633
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(2S,3S)-/V-(4-Ethanesul finyl-thiazol-2-yl)-2-{(R-4-[4

- (2- met hoxy- et hoxy) - phe pyl ] -

2, 5-di oxo-i m dazolidin-1-y!}-3-phenyl - butyram de;

(2S, 3S) -/ V-(4-Ethanesul fonyl -thiazol-2-yl)-2-{(R-4-[4

- (2- net hoxy- et hoxy) - phenyl ] -

22328, 3R p2H{(R)dé i [ d-Miethdbyydthexds) mNenylﬂ-QkﬁﬂdlxbxamhdiazolidinJ-yl}-3-

ﬁ%hgl?&erh%&%%%@%r e 4agaerE)¥thc acid Me hy?égtgr" 2-{(R)-
PRE(Y 3RPaHRUreX21 (R4 paiethdky ol 2. BlarelimedachiaRi1-y1l-

(mnxrw;nmn@}em@zz@é-pa(boxmmm&thﬂz@terz yl car banoyl ) - 2
f@??%lﬁd} g(g/&g&xg?z Rg4 é‘tg%ng@é&( bes rg’)heny! 1-2,5-dioxo-
(érﬁic{g&&:d(a ﬁylpbotlywlém+r{o()-1hxazolle—4 -carboxylic acuf methyl ester;
2 f5b PR Buiox B rrarBe B Stnody e R Rt
n°'ﬁ zohdm-1 yI}—buty[r%lammo% ~thiazole-4- carboxyhc acid methyl ester;

Phen -1-(4-propi onyl - thi az
& KZSﬂR&a’i—NMWy)Z i tmethoxy- phenyl) 2 ,5-dioxo-imidazolidin-1-yl}-

(@%”2‘%& h% ‘?'EFAZ Kée%y?ﬁ%%ﬁ?ﬁ%%?@%ﬁé‘f‘? %?‘% (R) - 4- (4- di net hy
|2G$29?1R)%6 Wmﬂhtgong fRpay4)(2-Rethodty-@timxyirptiany]-2 &-diogo-
-yl ] -3-phenyl - ram de, . o i
iy bR iazle A gRTposvie agd Mefhi eatery | ¢
RQQ@Q)@BEQ%MOWE?QQ)M% -&- methoxy-ethoxy) phenyl]—2 5-dioxo-

di 0xo-i m dazol nyl -butyram d
(lmﬂazsyndlnf1—11131bAtyéylymutq)ﬂb@é@lezﬂ‘-yar)bozyl{C(a@'d me(thyl est¥hanmo
% gﬁ%@%’% g]ng'%og b%n? 9{9@@{1@)— 27001 bFoxy-ethoxy)-phenyl]-2,5-
&ﬂ&dslﬁildtiol%M@tbﬂtyrﬂamm}-ﬂ%m9-4-2:a(hida)yhda{:ld-r{\emyhﬁter

0X met hoxy] - o -

SRR SR oM hom DR 2. Srclppridarelign- Ul Jrasiy-

C{%n%oyﬁrﬁtﬂﬂpﬂh%léalc%%&@h& Re mbfybestep consi sting
0
2-((2S,3R)-2-{(R)-4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-y(}-3-
methyl-pentanoylamino)-thiazole-4-carboxylic acid methyl ester;
2-((28,3R)-2-{(R)-4-[4-(2-Methoxy-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-yl}-3-
methyl-pentanoylamino)-thiazole-4-carboxylic acid methyl ester;
2-{(2S,3S)-2-[4-(4-Methanesulfonyl-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
butyrylamino}-thiazole-4-carboxylic acid methyl ester and
2-{(S)-2-[(R)-4-(4-Methoxy-phenyl)-2,5-dioxo-imidazolidin-1-yi}-3-methyl-3-phenyl-
butyrylamino}-thiazole-4-carboxylic acid methyl ester.

13. A compound selected from the group consisting of
2-{(2S,3R)-2-[(R)-4-(2,3-Dihydro-benzo[1,4]dioxin-6-yI)-2,5-dioxo-imidazolidin-1-yl}-
3-phenyl-butyrylamino}-thiazole-4-carboxylic acid methyl ester;
2-{(2S,3S)-2-(R)-4-(4-Acetylamino-phenyl)-2,5-dioxo-imidazolidin-1-yl}-3-phenyl-
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(2S
3S)-L/-(4-Acetyl-thiazol-2-yi)-2-((R-4-{4-[(2-net hoxy

WO edoaplisias banmoyl ) - met hoxyJphenyl } - PCT/EP2005/008633
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2, 5-di oxo-im dazol i di n-1-yl)-3-phenyl - butyram de;
(2S,3S)-N(4-Acety!-thiazol-2-yl)-2-((R-4-{4-[(2-meth
oxy- et hyl car banoyl ) - met hoxy] -

pheny(}-2, 5-di oxo-i m dazol i di n-1-yl)-3-phe

pyl - but yr am de;

(m&rslsynmp}tmammarbmaeacndgngﬂhyLaster( R)-4-[4-(2-norp

ST o P RRA e 4514 SRR R Ry 5-diore-
dm.ldazohdln -1-y1]-3-phenyli-butyramide; _
GBS BE R ol S Bia orbenaata Al Bh- -2 BB MBS didin-1-y 1-N-
T e oy pheny! ) - 2

, 28188 )dl-[r(1 cdydrbkytiethyl)-thlapol-2-yl]-2- [(é)—4 (4—methoxy -phenyl)-2,5-dioxo-

3 | -2-yl)-but d
by A RS ooy et noxy phenyt ) -2, 5
2'4{@8338}124@2)04 (4-Mrethoxit-phehyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-

h I -L/-(4- | | - 2- ty d
?bz-‘g%@)'“@‘)}g‘f@@%lﬁ %2:2%/ Q%N!%gé‘gﬂunéi/%%‘g?b;ﬁglyl )e net hox

%]zsf%ﬁwl(l E%mﬁ ‘gf&?ﬂtmﬁmq}u ﬂJ{{Rh )-4-[4-(2-methoxy-ethoxy)-phenyil-2,5-

3- phen propi onyl |azo 2-yl)-butyramd
eiloxo—lmldazohdm 1-yl}-3-phenyl-butyramide;

é@%é%Aé(%éﬁégéﬂnﬁ@gi@y?Q%% -2- {(f\l'j Xl-[it—%?%é)thg}(ﬁgmy)gghenyl]—
2, 5ldloxd-inhieamsliciin- 1-yf-Pplagriyvbutyraidez ol - 2-yl) - but yrani d
?@%@)Nﬁ -Fihrgnesuonyldhigzal-2-1)-2A(Bx4-14-@yretberysHioryyphenyll-
W}\Fﬁmmf\ 1?2@@&?%0 r?nt?lldaezol 2-yl)-butyramd

e(ZS 3S8)-N-[4-(2- Hydroxy acetyl)-’thlazol—2 -yi}-2-{(R)-4-{4-(2-methoxy-ethoxy)-

R ARSI (G i tothidnige- ot hoxy) - phe

4}{(3)-F“f[(313’ BS)-A-(@4Acutgirthianyh-2-yvaszarhey)-2 phebyk-yoppil-A¢5-dioxo-

("z@azs&d'm X'hph?a@’sﬁr%ﬁﬁﬁéeﬁr%%ﬁ'i‘yi %85 azol - 2-yl)-2-[ (R
2 EBions, LB RS2 B PPy e g ey orop
mapomdlpmeyi}rpheu@w)aﬂeﬁ@ acid methyl ester;
(4-{2,5-Dioxo-1-[(18,2S)-2-phenyl-1-(4-propionyl-thiazol-2-ylcarbamoyl)-propyl]-
imidazolidin-4-yI}-phenoxy)-acetic acid;
(ZS,38)-N—(4-Acetyl-thiazol-2—yl)-2—[(R)-4-(4-dimethylcarbamoylmethoxy—phenyl)—
2,5-dioxo-imidazolidin-1-yl}-3-phenyl-butyramide;
(2S,35)-N-(4-Acetyl-thiazol-2-yl)-2-{(R)-4-(4-methylcarbamoylmethoxy-phenyl)-2,5-
dioxo-imidazolidin-1-yl]-3-phenyl-butyramide;
(28,38)-N-(4-Acetyl-thiazol-2-yl)-2-[(R)-4-(4-carbamoylmethoxy-phenyl)-2,5-dioxo-

imidazolidin-1-yl}-3-phenyl-butyramide and
(2S,35)-N-(4-Acetyl-thiazol-2-yl)-2-((R)-4-{4-[(2- methow—ethylcarbamoyl) methoxy]-

phenyl}-2,5-dioxo-imidazolidin-1-yl)-3-phenyl-butyramide.

- 108 -



15. A nethod of treating a disease nediated by MEK1/ 2,
whi ch conprises admnistering to a patient in need

wo beweosisa t herapeutically effective amobunt of PEI/EP2005/008633
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30

conpound of cfaiml or claim9. 16. Use of a conmpound
of claiml1l or claim9 in the manufacture of a

medi canent for the treatnent of a di sease nedi ated by
MEK1/ 2. 17. Use according to claim 16, wherein a
compound of claiml1l or claim9 is used in the

mehuf ak tomeoohd aeleettiddfeore tive fauptdossistisgofrent  of
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mflarrrratog/‘autmrmun di's accor di

R8I 361 (4 ﬁTth»aaolc%w@u«Ei) éf{4d %mﬁhpxafreﬂayla@rﬁamqyé) -methoxyl-
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By v LB e S S SRR 0o i ng
t @S BSDW—(LCEAC&WEMZM@-W)@M@R)H@ [4o§2-miogihalin-doyl-2-baetigoxy)-

th f dj t for th
LR e eSO R oGP AR OB R eut 1 cal
C@Z‘S’%D-W-gﬂ/\cétzl ﬂﬁéz‘dl-gkw)az-{{mrz 5%‘%)@34-@4-(2 826-9epyrrolidin-1-yl-
medi at ed nprising a conmpound of claim1l
(ﬁthgxﬁmi\eéwﬂﬂ@ldﬂi@@ﬂﬂcﬂ}‘ﬁyp"@é‘&b‘@‘ﬂt&@f@dﬁar rier. 22. A
L SPL IR0 AL Rt flcathdyiShaRy chBRIAR olitazolidin-1-l-

art C I sease

nghan V-4~ pkﬁﬂdrhﬂ—thlazol-ZFblle:-bmtwamsiB for the

2@& 5}@9é f{ﬁjéﬁ L“o&' %Y@ nd o{rﬁﬁ} rrrul @qrﬁg]rgg%p—m%d&?ohdm 1-yl}-3-

F SRy eA- omérﬂpamgpmmm PEbtfyearhigenu) a as fol | ows
(28,3S)-2-((R)-4-{4-[(2-Methoxy-ethylcarbamoyl)-methoxy]-phenyi}-2,5-dioxo-
imidazolidin-1-yl)-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(2S,3S)-2-{(R)-4-[4-(2-Morpholin-4-y1-2-oxo-ethoxy)-phenyl}-2,5-dioxo-imidazolidin-
1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(28,39)-2-{(R)-2,5-Dioxo-4-[4-(2-oxo-2-pyrrolidin-1-yl-ethoxy)-phenyl}-imidazolidin-
1-yl}-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide;
(2S,39)-2-{(R)-4-[4-(2-Azetidin-1-yl-2~-oxo-ethoxy)-phenyl]-2,5-dioxo-imidazolidin-1-
yi-3-phenyl-N-(4-propionyl-thiazol-2-yl)-butyramide and
(28,3S)-N-(4-Cyclopropanecarbonyi-thiazol-2-yl)-2-[(R)-4-(4-
methylcarbamoylmethoxy-phenyl)-2,5-dioxo-imidazolidin-1-yl]-3-phenyl-butyramide.

15. A method of treating a disease mediated by MEK1/2, which comprises
administering fo a patiént in need thereof a therapeutically effective amount of a
compound of claim 1 or claim 9.

16.  Use of a compound of claim 1 or claim 9 in the manufacture of a medicament
for the treatment of a disease mediated by MEK1/2.

17.  Use according to claim 16, wherein a compound of claim 1 or claim 9 is used
in the manufacture of a medicament for the treatment of cancer.

18.  Use according to claim 16, wherein a compound of claim 1 or claim 9 is used
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to give a conmpound of formula 1818 b) said conpound of
formula 18 is further reacted with CF3CO2H to give a

waeeoppowsids of formula 19 19 c) said conpound of PEDER005008633
19 is further reacted with di phosgene and
di i sopropylethyl amne in a solvent selected from
di chl or onet hane, tetrahydrofuran and a m xture of
t et rahydrofuran and tol uene to renove the
te/f-butyl carbamate protecting group Cl Od to
dm tree macofasburedf of medicameat for the n'qeatmenh éf isflamigatorydautoimmune
%ié)e and R11 have the neanings given in claim?9. 24,
336vel conmpounds, internedi ates, fornulations,

Ao C e g srpacdtrding ds crird 16$Wﬂemitbatcantpioah630f alinelsor dlaiet? is used
I?r? EheeI rrllnanufacture of a medicament for the treatment of a cognative disorder.
5 20. Use according to claim 16, wherein a compound of claim 1 or claim 9 is used

in the manufacture of a medicament for the treatment of a CNS disorder.
21. A pharmaceutical composition, in particular for use in a disease mediated by
MEK1/2, comprising a compound of claim 1 or 9 and a pharmaceutically acceptable
carrier.

10 22. A compound of claim 1 or 9 for use as therapeutically active substance, in
particular for use in a disease mediated by MEK1/2.
23. The process for the manufacture of a compound of formula Il according to
claim 9, whereby

a) a compound of formufa 17

O
R8\§\
A
S/\N NH,
H
R10 R9
15 17
is reacted with a compound of the formula as follows

0

H
N. O
Ho ™y K
O
R11

to give a compound of formula 18

- 110 -



WO 2006/018188 PCT/EP2005/008633

/o
R8—<¢ R11

>Tk o Lk
s NN N~ O
2 RQO
R10
18

b) said compound of formula 18 is further reacted with CF3CO2H

to give a compound of formula 19
0

R8\§\ R11
/N2 H
NN N,

. RQO
R10
5 19

¢) said compound of formula 19 is further reacted with diphosgene and
diisopropylethyl amine in a solvent selected from dichloromethane,

tetrahydrofuran and a mixture of tetrahydrofuran and toluene

10
to remove the ferf-butylcarbamate protecting group
o ¢
Cl
C!/U\o/kcn
to give a compound of formula Il
0
R8 o H
WP
SN N
0O R11
R10 RO
15
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wherein R®, R®, R'® and R'" have the meanings given in claim 9.

24.  The novel compounds, intermediates, formulations, processes, methods and

uses substantially as described herein.
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