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WD 2004/ 043926 PCT/ EP2003/ 011976 -1 PHENYL OR
HETEROCARYL AM NO ALKANE DERI VATI VES AS | P.. RECEPTOR

WARIAGLMRSTS Detail ed Description of |nventi oPCBEP2003/011976

Technical Field The present invention relates to a
phenyl or heteroaryl am no al kane derivatives which'
are useful as an active ingredient of pharnmaceutica
preparations. The phenyl 10 or heteroaryl am no
al kane derivatives of the present invention have IP
receptor antagonistic activity, and can be used for
t FEERH o PR AEIRR@REA AMING HLFBNE DBRIVNTSEHS @S T R80Tk edraconTsTS
with I P receptor antagonistic activity. Mre
specifically, the phenyl or heteroaryl am no al kane
derivatives of the present 15 invention are useful
' nd prophyl axi s of urol ogi cal diseases

l [] [} 1 . .
SOT-cret i cottpotnds of the present invention
are also useful for treatnent of pai n; hypot ensi on;
henophi | i a and henorrhage; inflammation; respiratory
st Bedhmidal fieldal | er gi es or asthma, since the diseases
also is alleviated by treatnent with an IP 20
receptor antagoni st. BACKGROUND ART Prostagl andins (or
Progd ?f&éé&%m@t@ﬁﬂl R Res?tddh PPl o h@BfdabM CarhinB! fkane derivatives
medi ators gener- 25 ated frommnenbrane phospholi pids.
Thelichmes isfuted ahrotivRdgusidnnf phsmacdwicall meparatiasi dhe phenyl

cont.ai.ni n r 5 doubl e bo and carr

cyf%,flfgx1 %fr?f“g’lllem}lp‘hg" Ty piives &fﬁ%aéaesqqﬁ o2 ﬁ‘éﬁl fave IP receptor
cl

SR aRRisDaclyi) %?G“ﬁal?ﬁ’gsé%% et BEoRYEIANER PORAEL] discascs
s udssaaiatpd svith IPZecepfor 3ntap@fisteciciingy.t heir fatty acid

precursors. PA@2 is a nenber of prostanoids, and it
has a double ring structure 30 and is derived from

ar f S

26 0t IO LRSS 48 AN o e
prias¢aioycld ﬁBelfLﬂtfemwtméﬂt Bhd pi‘d%h‘yf‘@xié(lﬂ‘%&églﬁﬂﬁhseases or disorders.
PCT/ EP2003/ 011976 -2

The compounds of the present invention are also useful for treatment of pain;
hypotension; hemophilia and hemorrhage; inflammation; respiratory states from
allergies or asthma, since the diseases also is alleviated by treatment with an IP

receptor antagonist.
BACKGROUND ART

Prostaglandins (or prostanoids, PGs) are a group of bioactive ﬁpid mediators gener-
ated from membrane phospholipids. They are formed from 20-carbon essential fatty
acids containing 3, 4, or 5 double bonds, and carry a cyclopentane ring. They are
divided into 6 main classes (D, E, F, G, H or I) by the cyclopentane ring structure.
The main classes are further subdivided by subscripts 1, 2, or 3, reflecting their fatty
acid precursors. PGI2 is a member of prostanoids, and it has a double ring structure
and is derived from arachidonic acid. The receptor for PGI2 is a seven

transmembrane G-protein coupled receptor, called prostacyclin receptor (IP). IP
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couples at least to Gs-type G protein, and activates
adenyl ate cycl ase and phos- pholipase C. The

wexproseeon of IP is denonstrated in aorta, PCT/EP2003/011976

coronary/ pul nonary/- cerebral arteries, platelets,

| ung, and dorsal root ganglions in addition to several
other tissues. 5 One of the well-known actions of

PA 2 on bl ood vessels is to cause vasodilation and
hypot ensi on. Especially in septic shock, P2 is

pr d_a pr'ia_-' ti.on ;of
sy(g(?}eb &la ﬂ%%tt {én? 'EWP Ee;%ofe a?@ n%ctléf tag ade%}gtﬁ c@fg}ase and phos-
RepholibQ.Be?C @(eﬁéxpresﬁaﬂ ofA02} defasiehar & abdth, r&@&@i’ﬁﬁuhnonary/-
ant agonj sts may prevent hypotension associ at ed

Wi e éb@l’t@egnd@ﬂzlet%hmgh@d deasal raoh gamelions ulbmddoﬁomtg sgveral other
ontgl atelets is to suppress aggregation. In the P :

re er’ knock out mce, FeCl3-induced thronbosis

formati on was enhanced in conparison with that in

wild type mce (T. Mirata et al, Nature 1997, 388, 678 :
15068 2f thecweit-knowmgctione of RGE) mehhmi vefselsHs Itcecze}se wesoidiiation and

| at el et_ i nhi bition, Theref IP.re

b BiREGES FohSF i Bt 1o dOPel BERHP g rppates in the
SUﬁBﬁ&?o% @i"@%&%ﬁé’ &E&ﬁm gyns %Roﬁ‘ﬁ’et BUtAROt vid B Beko, 43(6),
to, henophilia and enorr hage. . al sé "participates
[ n999hé0021)f U?huﬁﬁire aR. rel:eptd;rhmtagdrﬁsﬁsmﬂytprsmme hypatengors associated
inflam 20 ory medi at ors, including prostagl andi ns,
ar%’lgls%{?csé‘ﬁ ‘PA 2 is also generated and induces
vasodil ation to increase blood flow This enhances
vascul ar perneability, edema formation and | eukocyte
I nAhatimeteldinown tabigor off RGITRG: plegletsts (d supiesstagerbatidn, In the IP
Nature 1997, 388, 678-682): Therefore, Pd 2 receptor
arfeSeRion Spackyaybanies. fikarindused thypmppgs (fpenatipanvagfenhanced in
[ 0
o PRk M i BEVRATRYe ey PEPMERH, o o Mo o7, 388, 678-
S pEs2) avediusing e ierohieatnaofIR Recptey Brthe pRsdledhribition. Tﬁerefore
human | ung, and the appropriate antigen chall enge
i nEr ater PHpgoTiTtS @1 ﬂgﬁﬂo@EhSPIEEB%lHWQ%QKﬁU@t apgd suppregspixcessive

MR e Rk —

of those respl ratory di seases.

PGI2 also participates in the inflammation. In the inflamed tissue, various inflam-
matory mediators, including prostaglandins, are produced. PGI2 is also generated aﬁd
induces vasodilation to increase blood flow. This enhances vascular permeability,
edema formation and leukocyte inflammation in the inflamed region (T. Murata et al,
Nature 1997, 388, 678-682). Therefore, PGI2 receptor antagonists may be éfficacious

for the treatment of inflammation.

PGI2 may be involved in the pathogenesis of respiratory allergy or asthma. It is
spontaneously generated and the major prostaglandin in human lung, and the
appropriate antigen challenge increases PGI2 production (E.S. Schulman et al, ] Appl
Physiol 1982, 53(3), 589-595). Therefore, IP antagonists may have a utility for the

treatment of those respiratory diseases.
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WD 2004/ 043926 PCT/ EP2003/011976 -3 In addition, an
inportant role of IP receptor in the induction of

whypenaiogesi a has been clearly shown by | P r eB€pEP2003/011976

knockout mice (T. Murata et al., Nature 1997, 388,
678-682.). Injection of acetic acid into the
peritoneal cavity induced preduction of PG 2. This
PA2 is considered to bind to I P receptor on sensory
neurons. As IP 5 "receptor couples to the activation

of both adenyl ate .cycl | loesia has b
MR PO b FAsor BRAP HRkRES Bt Eypergigera s been
CofRHEshawa BEID YRks®r knbifbunntce C Mueatk rowh, Nature 1997, 388,
nodul ate i on"channels on sensory neurqgns such_as

VR )
PBXS-682ndIifacsor of Asetic aad iitp, thppemiosedsqayity daduced pepdpction of

ne ns, I hance the . rel.ease gf 0

AR RIS e LGRS 1P ORHECL! BB bR As 1
lQeJeﬁfo&téah ) th BhdThGRaB68 of Bb adealiate apdlske adugiedpholipase C,
wr it hing S greatly reduced in IP receptor-null mce,

as AMIR-dsperelehepmetein kiriasel Redhaed prateiadsiaepevi |(BKC) see activated.

" Sk est BRG 1 kv oo oapdon TR S st HEER fldn es R
Psld DLAYSTR.HEBAQ La {e‘@ﬁpl% I;@IZt Besited gbhsafy @burons to enhance the

hyperalgesia and tha acts as inportant =
Meelehsat 6 nafotsismiteys. e nostis 4oid iBeatipneindades TPCAPIEVE Fgsponse
Phar macol ogi cal 15_Sci ences, 195)8, 19(4 141- 14@. duced in TP
THeFgnagen mEce @klebioicedn paiddntued WaS BFSHY e

it Eg%etpiogﬁ}%ﬁfrg%ce%fs Rl he 1960 %Q?ﬁoﬁﬁﬂ{a@ﬁﬁr@t&ywﬂﬁﬁ e mice. Several

es not only In e pain sensation but
al gieriif vivdlgyprengata andies inbdetde andlinsvigsstwties further support that
normal subjects, A-delta sensory fjbers are
c AR dplers at Bajor af9leamrﬁe‘iljedf1§1}°6lpe fooflbg’é‘ﬁéée% é‘n%ﬁ%d%ﬁ}u acts as
di.stention, V@lend ' S Bliet OMSe@fs in Pharmacological
005W8§?WVg°gﬁ§%§é$S%??gﬁg%ﬁﬁ%t '?%i &d°to. “spinal cord s
| T ckkntes COSH, i1D{4, 141PM7)I Tispstors, I seeaster antagdnigis may be useful for
scl erosis, previous cerebrovascul ar accident; and
bltheltheatment dinaiwbst ruct i on (BOO) caused by benign
prostate hyperplasia (BPH), the sensitivity of
C-fiber sensory neurons is upregul ated and they

CORUEbURrdiR FIAEvES inpekust iéles At drtgin theepainisensation but also in

tract Synptons. Treatnent of overactjve bl adder

pahe emstion tf Hlartdenistansian. Impersal ROIGFsc Apdediecsepspy fibers are

SR SR PRS0 S0 b AR A i s

| NOGENRI e dvBfictive bladder by, but not limited to, spinal cord injury, cystitis,
Parkinson’s disease,' multiple sclerosis, previous cerebrovascular accident, and
bladder outlet obstruction (BOO) caused by benign prostate hyperplasia (BPH), the
sensitivity of C-fiber sensory neurons is upfegulated aqd they contribute to the
induction of the lower urinary tract symptoms. Treatment of overactive bladder
patientsl with intravesical injection of capsaicin or its potent analog, resiniferatoxin,
both of which desensitize VR1-positive C-fiber afferent neurons innervating the
bladder, has been shown to be efficacious in several clinical trials (C. Silva et al, Eur
Urol. 2000, 38(4), 444-452). Therefore, C-fiber sensory neurons play an important
role in the pathology of overactive bladder. PGI2 is generated locally in the bladder
and it is the major prostaglandin released from the human bladder. In a rabbit BOO
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bl adder, has been shown to be efficacious in severa
clinical trials (C. Silva et al, Eur Uol. 2000,

W@B{04)p4394614- 452) . Therefore, C-fiber sensory neOT/@P®03/011976

play an inportant 30 role in the pathol ogy of
overactive bladder. PG 2 is generated locally in the
bl adder and it is the major p#destagl andin rel eased
fromthe human bl adder. In a rabbit BOO WD 2004/ 043926
PCT/ EP2003/ 011976 -4 nodel, a stable netabolite of

PSS AP, DRI SRS D LS 0 e
66(T8). Makick- & 19)Progtieglatiins GEe2LfpidMedias e, 6633 d21-219). Hence,

sensitizes C-fiber sensory neurons, and as a result, _
i t PRy fromsineate Rlgdder semsitis bvithes sensesy peeRse pnd as a result, it may

Theref o | St |.R 5 .exp ed -

¢ OB Epr PR MRS Pu8 e SRR B BogF R g eocptor are
angkpeetk@tte theliidefar i thdi SQUtAStSof YWRrA3R68dd S0 RS urinary
phar maceut+i cal conposition intended for the treatnent
ofdis¢rdergne or inflammatory disorders represented by

the general fornula: 10 OCON(CH3)2 NON R34HN)' 1"~ N N

OH ‘HO wherein R34 is optionally substituted al kyl,
OpPHICP08/4BY65 WS lokdUbIRAmAEAkicAr ook RIdA! thiendEP $ér the tRatment of
tuted heteroaryl. wever, none of the references and

ot imenuneafrenffanematois disosles refresepteddry the gercoafgimulani no

al kane derivatives having | P receptor antagonistic
activity. 20 The devel opnent of a conpound whi ch has
effective | P receptor antagonisti aCttﬂddNﬂCFﬁgd can

be used for the prophylaxis and nment of di“seases

associated with IP
N&N @

BN

wherein

R** s optionally substituted alkyl, optionally substituted aryl or optionally substi-
tuted heteroaryl. ”

However, none of the references and other reference discloses phenyl or heteroaryl

amino alkane derivatives having IP feceptor antagonistic activity.

The development of a compound which has effective IP receptor antagonistic activity
and can be used for the prophylaxis and treatment of diseases associated with IP

receptor antagonistic activity, has been desired.
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receptor antagonistic activity, has been desired. WO
2004/ 043926 PCT/ EP2003/011976 -5- Summary of the

w0 pveftioon As the result of extensive studi es PCI/EP2003/011976

chem cal nodification of phenyl or heteroaryl am no
al kane derivatives, the present inventors have found
that the conpounds of the 5 siructure related to the
present invention have unexpectedly excellent IP
receptor antagonistic activity. The present invention
hqﬁnQESg%gfﬁqu$&ﬁﬁﬁd based on these findings. This
i nventi IS to provide a novel phenyl or heteroaryl
am no al kane derjivative of 10 the fornula (1), its

tautoneric or stereoisonmeric form or, a salt_thereof 5
REARtTRresult ofpxigpsiyesstyes oRehgpnicph moqilﬁfpt’lorgo@gﬁé(f 87 heteroaryl

15 Ar represent henyl ene I

e 3R G B PGSR e 131 RAETRR RS oo of e
t h@rugfupd! Pelfiol b Thé Peeseiit BvertioanghvS, unskpsctddly e2Celkat @P receptor
phenyl or a 5 or 6 nenbered heteroaryl optional

haantapynistie activityor Ehe prelsentiinvration bse et womaﬁhqd%‘éased on these
gr IL}Jfﬁ consi sting of hal ogen, hydroxy, cyano, nitro,
amiMol8SN- (a1 _6) al kyl ami no, NN-di (CL. 6) al kyl ami no,

fornyl, (CL1_6)- alkylthio, (Cl_6)al koxy and .

(Cl1.6)al kyl optionally substituted by hydroxy, or o
nofids invéhtiornis tb mprevitiah ageel; phesyl @t hegpoaryizumiao @lkane derivative of

ndependeni |y represent , .CR10.0f N
e r%ormu a &),¥ts tautomeric or stereoisomeric form, or a salt thereof:

)

wherein

Ar  represents phenylene or a 5 or 6 membered heteroaryl containing 1-3 hetero-

atoms selected from the group consisting of O, N and S,
wherein

said phenyl or a 5 or 6 membered heteroaryl optionally having one or more
substituents selected from the group consisting of halogen, hydroxy, cyano,
nitro, amino, N-(Ci.¢)alkylamino, N,N-di(Ci.¢)alkylamino, formyl, (Ci.¢)-
alkylthio, (C.¢)alkoxy and (Ci.s)alkyl optionally substituted by hydroxy, or

mono-, di- or tri- halogen;

Q!, Q% Q%and Q* independently represent CH, CRY or N;
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WD 2004/ 043926 PCT/ EP2003/ 011976 -6- wherein R10
represents hal ogen, cyano, amno, nitro, fornyl,

whganogeet hyl, methylthio, (O _6)al kyl opti opel/ER2003/011976

substituted by nono-, di- or tri- 5 halogen, or

(d _6)al koxy opti onaIIy substituted by phenyl; Rl
represents -OR', -CH2NHR11l, -6(-O R11, -C(O NHRll,
-SR11, -SOR11, -SO2R11, -NHR11, -NHC(O) OR11,

-NHC(O NR', -NHC(O R', -NHSO2R11, hydrogen, hydroxy,
hal ogen %e a saturated or unsaturated 3-10 nenbered
nono- -cyclic ring optionally - having one or two
het er oatorrs sel ected i ndependently fromO or N,

(C1_6) aI yl optionally substituted by ary

(A _6) £ oxyepmﬁﬁmt@ nbalpgﬁn 16y aBh SEHRQ t ’é]&mbyfo E\F/‘%m %Fdroxymethyl

het er oaryl , sat - di- -
ng{hy @g@@ﬁ%l 1:18H§1 | ongﬁ(fdgb $Omono-, di- or tri

menber ed no |ng y ~havi ng

one or two Rgbes0at AR nhlﬂl}da;bemmﬁdttiyyplfeny}n 0
or N, 20 (C2. 6$al kegﬁ)opt%ﬁﬁy substituted by a

saturated or unsaturated 3-10 nenbered rmno- or

.cyclic rlng ti o0 avi € 0 qpll 11
hé?t er oBTRBAENISs & ctegﬁ%zhﬁggehdgg?ﬁ? ’frg@jg or N SR™, -SORY,
(C2_6) aé&swl metlﬂ or}@k@owmmmx;wl aNFEI(@)RE P ANBISO,R",
unsat ur at ed nmenber ed nono- or bi-cyclic ring

opt i onabfﬂmgbmmlyd@xwﬂmlmgentv\o het er oat ons sel ect ed
i ndependently fromO or N, in any of which the
saturated or unsaturated 3-10 nmenbered nono- or bi-

cycl i c ,rd.Ng0RY: Bfka ga?ﬁtb@ Aal( ﬂleﬁ%@ﬁéﬁ'rﬁ&{oe @r By-cpdlR g optionally

nmor e subs I tuents sel ected fromthe group
consi Slhaﬂ@g@he mv@ﬂmatérear:eﬁmelecztw iEreoesicotiy pe Oo7 N,
hal ogen, hydroxy, cyano, nitro, (Cl-6)alkylthio,

(C1.¢)alkyl optionally substituted by aryloxyimino, (Ci.¢)alkoxy optionally
substituted by aryl or heteroaryl, or

a saturated or unsaturated 3-10 membered mono- or bi-cyclic ring optionally

" having one or two heteroatoms selected independently from O or N,

(Cag)alkenyl optionally substituted by a saturated or unsaturated 3-10
membered mono- or bi-cyclic ring optionally having one or two heteroatoms

selected independently from O or N,

(Ca¢)alkynyl optionally substituted by a saturated or unsaturated 3-10
membered mono- or bi-cyclic ring optionally having one or two heteroatoms

selected independently from O or N,

in any of which the saturated or unsaturated 3-10 membered mono- or bi-
cyclic ring may be optionally substituted by one or more substituents selected

from the group consisting of
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(C-6)al kyl optionally substituted by nono-, di-, or
tri- halogen, 5 (Cl-6)alkoxy optionally substituted

whyoonomd2¢ di-, or tri- halogen, aryl optionaPCEP2003/011976

substituted by nitro, (Cl-6)al kyl or (CL.6)al koxy,
aral kyl optionally, at the aryl noiety, substituted by

. nitro, (Cl_6)alkyl 10 or (Cl:-B}al koxy, and aryl oxy

optionally substituted by nitro, (Cl-6)alkyl or
(C1.6)al koxy, 15 wherein R' repr esents '

ﬁ%a?ﬁ?grg)ﬁ%%ﬁ)@%&f%ﬁ%@ogb -cycI i c ring

optionally having . one or two heteroatons selected

independentl fromO or N, | kyl opt.jon
subst i t ut ed (By-c)Baboptigpally é\le{quteq?gy BoBa dgsorgp }éalogen

saturated or unsaturated 3-10 nenbered nono-
cyclic ring optionally having one or two heter oatorrs

sel ected i ndeprRNGENLhiotallgnubstiitedby (c06)da, ketrit/halogen,
optionally substituted by a saturat ed or unsatu- 30
rated 3-10 nenbered nono- -cyclic ring optionally

fromd or NG tp%%ﬂ%‘@&i%%i‘%%%%@#?%?%&%? Erarey

(C2_6)al kynyl optionally substituted by a saturat ed or
unsatu- rated 3-10 nmenbered nono- or bi-cyclic ri

optional |y realkylgoptionellvrat thioatybmeient R Eeddst @EFO (Ci-6)alkyl
mdependentloy {; %{a Q or N, 5in any of which the

saturated or’fhs %¥ed 3-10 nmenbered nono- or

bi-cyclic ring nmay be optionally substituted by one or

=

aryloxy optionally substituted by pitro, (Crg)alkyl or (¢1_6)aﬂioxy, ’
wherein

R represents (Ci.¢)alkoxy(Ci.s)alkylene,

a saturated or unsaturated 3-10 membered mono- or bi-cyclic
ring optionally having one or two heteroatoms selected

independently from O or N,

(Ci.6)alkyl optionally substituted by mono-, di- or tri-halogen
or a saturated or unsaturated 3-10 membered mono- or bi-
cyclic ring optionally having one or two heteroatoms selected

independently from O or N,

(Cy.¢)alkenyl optionally substituted by a saturated or unsatu-
rated 3-10 membered mono- or bi-cyclic ring optionally having

one or two heteroatoms selected independently from O or N, or
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nore substituents selected fromthe group consisting
of 10 hal ogen, 'hydroxy, cyano, nitro, (C _6)al koxy

W@piaodomaké y substituted by nono-, di-, or tri-POBEEPes)11976

and 15 (C1_6)al kyl optionally substituted by nono-, di

or tri- halogen; R2 represents hydrogen, hydroxy,

am no, N-(Cl.6)al kyl am no, (G3.-6)al kenyl,

(C2.6)al kynyl, (C3_7)cycloal kyl, (C1.6)alkylthio,

(C1_6)al kyl sul fonyl, aryl, 20 heteroaryl, (Cl_6)alkyl
optionally substituted by nono-, di- or tri- hal ogen,
(C1.6)al kyl - sulfonyl, (Cl.6)alkylthio, aryl or.

het eroaryl, or 28C{§dlkyaldptivyalbpsibetiatiéd/ by wbsatiraied eyt unsatu-

by mono-, di- or tri- halogen, (Cl 6)alkyl-: sulfqgnyl .
aryl or heteroar yated BﬂOWgWFeWPE‘I’T %rﬁ’é‘cgﬁ’liﬂ TIEQP ihally having
heteroaryl may optionaldyeiD6aSHRSEkLHE GfchdndeAty 86m O or N,

. 3
nore substituent gn%e ect eeéé%ﬁr om t%e group” consi'sti ng

of hal ogen, hydroxy, 30 nitro, am no,
N-(Cl_6)al kyl ami no, N, N-di (Cl.6)al kyl am no,
N- (4, 5-di hydro W 2004f 48G9y thepatyraipg (7o 3meal 3-1¢ membered

1H i m dazol e) am no, (Cl_.6)al.ky VAN ted b
menber ed het er oar§A"o" 8%lﬁ‘f“2¥i°irhgﬁgg {‘&S’?‘l’ﬁ pﬁé’%@o%t%gr@%e yoneor
sel ected from t he,gkQiitiffentd sedeted fidnSthe@clip dnsisting of
(C1-6)al koxy optionally substituted by norpholino,

am no, N-(CLl.6)al kyl- am no, or NN-di (Cl. 6)

al kyl am no; R3 represents hydrogen r Gl 6al kyl

optionally substitut eglallt‘?ﬁ?fbéh,ydrc?%?” ¢ rag?’rl 1010 hal ogen;
R4 represents carboxy, tetrazolyl or '
N- (hydr oxy) am nocarbonyl ; R5 represents hydrogen, i .
(CL. 6) al koxy, aryl, hé€esaloyy opionally sehsaitutgd by mono-, di-, or tri-

optionally halogen, and

(Ci.¢)alkyl optionally substituted by mono-, di-, or tri-

halogen;

R? represents hydrogen, hydroxy, amino, N-(C;¢)alkylamino, (C,.6)alkenyl,
(Ca-6)alkynyl, (Csy)cycloalkyl, (Ci.g)alkylthio, (Cr.¢)alkylsulfonyl, aryl,‘
heteroaryl,

(C1.¢)alkyl optionally substituted by mono-, di- or tri- halogen, (C1-5)a11<y17
sulfonyl, (C1.¢)alkylthio, aryl or heteroaryl, or

(C1.6)alkoxy optionally substituted by mono-, di- or tri- halogen, (C.¢)alkyl-
sulfonyl, aryl or heteroaryl,

in any of which the aryl, or heteroaryl may optionally be substituted by one or
more substituents selected from the group comsisting of halogen, hydroxy,

nitro, amino, N-(Ci.)alkylamino, N,N-di(Cj.¢)alkylamino, N-(4,5-dihydro-
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15 substituted by nono-, di- or tri- halogen; R6
represents hydrogen or (Cl.6)al kyl optionally

wa@umgideé ed by nono-, di- or tri- hal ogen; aneCROPHRE3/011976

represents hydrogen, or (CLl.6)al kyl. The conpounds of

the present invention surprisingly show excellent IP
receptor antagonistic activit®- They are, therefore,
suitable for the production of medi canent or nedica
conposition, which may be useful for diseases, is

al l evi gte ﬁﬁﬁﬁ@n By hP5r&c@phimbered heteroaryl
antagoﬂ%gg?gﬁgﬁé speéig%gallj,bg?%%e t he car boxam des o
der i vatdoutaing 1tdh2 hptessbomts seteetedtfiam theegrowp ohOZY, & S,
receptor, they are useful for treatnment and

prophyl axi s of urol ogical diseases or disorder. 30 WO
2004/0%%_26 PCT/ EP2003/ 011976 -10 The conpounds of

the present invention are also useful for treatnent of

urol ogi cal diseases or disorders. Such di seases or

di sorders include bl adder_outl et obstrgéfion,

over act(CreaBioaydentionally nab§tithigd op iTAYRBRING e 10 N-(Cr-e)alkyl-
hyper - r ef.| exi u j bility, reduced bl adder
capaci ﬁk?““%"é%‘ﬂr%ﬂ@&é@%ﬁ%}}é uhgl

ri‘tion, urge incontinence,
stress incon 5 tinence, bladder hyperreactivity,
beni ghn prostatic.. hypertrophy p%iSP , prostatitis, . )
urRhar yrepresepie hygrogemm coruCi-ealloi rantignglly systiéyied gaenp-¢ di- or tri-

hypersensitivity, urethritis, pelvic pain syndrone,
prostaﬁ%@%ﬁ?a, cystitis, or idiophatic bladder
hypersensitivity. The conpounds of the present
invention are also useful for treatnent of pain 10

i kY udiregresdnis carbexy, tatiazelyl erdN{(Imfdrexnamiogayany;

neur opat hi ¢ pain, acute pain, chronic pain, dental
pai n, prenenstrual pain, visceral pain, headaches, and

Ehes || koo nyhiRiAsh AT, DANGRYI hive BeAstoRGTk [(CAGRILY! optionally

i nfl ammati on; spiratory sta es from al 'egi es or
ast hma, subktiinedttyandic edis estrinhiloperir e al | evi at ed by
treatnment with I[P receptor antagonist. 15

R® represents hydrogen or (Cy.)alkyl optionally substituted by mono-, di- or tri-

halogen; and
R’ represents hydrogen, or (Cy.¢)alkyl. ,

The compounds of the present invention surprisingly show excellent IP receptor
antagonistic activity. They are, therefore, suitable for the production of medicament
or medical composition, which may be useful for diseases, is alleviated by treatment

with an IP receptor antagonist.

More specifically, since the carboxamides derivatives of the present invention
antagonize IP receptor, they are useful for treatment and prophylaxis of urological

diseases or disorder.
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Yet anot her enbodi nent of the conpounds of formula (I)
are those wherein: Ar represents 6 QL0 QQ7 Q O Qi1

W@OR00a/043920 s, Q6, Q7 and @B i ndependent|y repPEBEP1003/011976

CH CR8 or N, @, Q@ and Ql2 independently represent

0, S, CH CR8, CH2, NH or NR9, 25 wherein WO

2004/ 043926 PCT/ EP2003/01197610-11 R8 represents

hal ogen, cyano, amino, nitro, fornyl, hydroxy- nethyl,

met hyl t hi o - (Cl_6)al koxy, or (CL.6)alkyl optionally .

Syhst | { For & al
: ?%r%ese %f g);a%qﬁsepgin&iﬁﬁon £1Je alsl&e\ls@%% | ndgégglﬁgte %it" 1|Jr§>loglc

I eBse b d@drde@sleﬂf didbasesnredisdrdert GndRide blepdar smtittsobstruction,
hal ogen, am no, nitro, fornyl, hydr

MoV AP YA ‘ﬁaddem@@bémymn@aeqa SREHIYy ?isrﬁﬁ%ﬁe%e%gsor instability,

o oS sl T BB i ober ik Iiingnge stvss fncon

- @Rence; GHidERbIperrdat @itk bbmghﬁ}( DMARL hyper SRty (Bmﬁlﬁrpstatms
-SOPR11, - NHRLT, - NHC(O) RL1, - NHC(O) oR11 - NHC( Q)

NHWRﬁEquerh;yd rr@g‘@ma mm@xyrgen@r, oB@Hic yg%{ﬁqﬂsg]tvga g;ethnhs
uns turated

6<}]gf|ll}l>§yncg6mﬁagr}g at%rgﬁlgla,nco Q@ns oﬁfdtx%haﬁ g r%gﬁgx{e %}@%se%smwty

[ ndependent ly fromO or N, (Cl.6)alkyl optionally

substituted by aryl oxyimno, (Cl_6)" al kOXY optionally -
The compounds of the present invention are also useful for treatment of pain

including, but not limited to inflammatory pain, neuropathic pain, acute pain, chronic
pain, dental pain, premenstrual pain, visceral pain, headaches, and the like; hypo-
tension;hemophilia and hemorrhage; iﬁﬂammation; respi;atory states from allegies or
asthma, since the diseases which are alleviated by treatment with IP receptor

antagonist.
Yet another embodiment of the compounds of formula (T) are those wherein:

Ar represents

Q’, Q% Q" and Q® independently represent CH, CR®or N,
Q°, Q'°and Q'? independently represent O, S, CH, CR®, CHy, NH, or NR?,

wherein
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substituted by aryl or hereoaryl, or a saturated or
unsaturated 3-10 nenbered nono- or bi-cyclic ring

W@piaokomaké y havi ng one or two heteroat ons sel et BEP2085011976

i ndependently' fromO or N, (C2.6)al kenyl optionally

‘Substituted by a saturated or unsaturated 3-10

menbered nono- or bi-cyclic ¥flhg optionally having one

or two heteroatons selected independently fromO or

N, 30 WD 2004/ 043926 PCT/EP2003/011976 --12

(C2-6)al kynyk OPLIORBI iyl IdyHedabihod HBbUTERAA, Bydroxy-
unsat urated 3- 10 “nenbere ho- or bi-cyclic ring

optional |y havi ngetiit edetliyMbid)e{@rdakons osdCeerbyl optionally
i ndependently fromQ or N, 5 in_any of ich the

saturated or unsathstitesbyneno-ndinE FEF2REE-  or bi -

cyclic ring may be optionally substituted by one or

nore substituents selected fromthe group consisting

of hal ogen, gydr ssehi¥ 0P alkbtro, (C1-6) al kylthio,

10 (C1-6)al kyl ogétb?‘onal ?Sptgu]g&itut ed by nono-, di-,

or tri- halogen, (Cl-6)al koxy optionally substituted

by MO-5 di,. or tri-. hal oge 1@ optionally
s&lgﬁi ’t(gltaég %fna?ﬂe%‘?nﬂ("éiprg ngpﬁ)’/&ors( 11-6) al koxy,
aral kyl optionally, at the aryl noiety, substituted by
nitro, (Cl-6)al kyl or (Cl-6)al koxy, 20 and aryl oxy

-~ opti onaldeyeisubstituted by nitro, (Cl-6)alkyl or

(Cl1-6)al koxy, wherein 25 R' represents
(C1-6) al koxy(Cl-6)al kyl ene, a saturated or unsaturated

3-10 mgamer %%rg&ﬁ&'ha%geﬁ,i el hifro, formyl, hydroxymethyl, methylthio,
(Ci.)alkyl optionally substituted by mono-, di- or tri- halogen, or
(C1¢)alkoxy optionally substituted by phenyl;

R!  represents -OR'!, -CH,NHR", -C(0) R", -C(O)NHR“, SR, -SOR",
_SO,R!", -NHR!!, -NHC(O)R'", -NHC(O)OR", -NHC(O)NR", -NHSO,R",
hydrogen, hydroxy, halogen,

a saturated or unsaturated 3-10 membered mono- or bi-cyclic ring optionally

having one or two heteroatoms selected independently from O or N,

(Ci.6)alkyl optionally substituted by aryloxyimino, (Ci.¢) alkoxy optionally
substituted by aryl or hereoaryl, or a saturated or unsaturated 3-10 membered
mono- or bi-cyclic ring optionally having one or two heteroatoms selected

independently from O or N,

(Cag)alkenyl optionally substituted by a saturated or unsaturated 3-10
membered mono- or bi-cyclic ring optionally having one or two heteroatoms

selected independently from O or N,
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ring optionally having one or two heteroatons sel ected
i nde- 30 pendently fromO or N, WO 2004/ 043926

wEOHBPR0O3/ 011976 -13 (CLl_6)al kyl opti onal | yPCT/EP2003/011976

substituted by nono-, di- or tri-halogen or a

saturated or unsaturated 3-10 nenbered nono- or bi-

cyclic ring optionally havingl@ne or two heteroatons

sel ected independently fromO or N, -5 (C2.6)al kenyl
optionally substituted by a saturated or unsatu- rated

3-10 negoe : i ' ' i:onal | .
havi ng @ﬁ%aﬁglp%\?@hﬁg%u r gg?%ﬁn%tbg ellg}}e%%J esgﬁl&ér;cgggég ngg%tu%r?/ted 310
from 0 embered@mdd- 6£Bi-G)chik kingydptiopaliyohalihgy bne or two heteroatoms

- substituted by a saturated or __unsaturated 3-10

menber exlasidgndepengsnilygrom © qtibhg optional Iy havi ng
one or two heteroatons sel ected i ndependently fromO
or N, 15 in any of which the saturated or unsaturated

3- 10 nejgbgrest whltiGhe @atuhited ye bh@turated 3vhY nixenbered mono- or bi-
optionally substituted by one or nore substituents
sel ect egyclie g mpay ‘tga,'@glpn@lbhsgqbgmuﬁé qu@@ré@@rﬁ substituents selected
hydr oxy, cyano, nitro,. 20 (Cl _6)al koxy optionally
substit%?@gﬁ%?o%ﬁggs}m&g-o? or tri- hal ogen, and
(C1_6)al kyl optionally substituted by nono-, di-, or
tri- 25 halogen; R2 represents hydrogen, hydroxy,
anmi no, N- ( Clhadqgenklyydaenyh oyanoCRite) EF ket AlKlylthio,
(C2_6)al kynyl, (C3_7)cycloal kyl, (C1_6)al kylthi o,
(Cl.6)al kyl sul fonyl, aryl, heteroaryl,
(Ci-6)alkyl optionally substituted by mono-, di-, or tri- halogen,

(Ci-¢)alkoxy optionally substituted by mono-, di-, or tri- halogen,
aryl optionally substituted by nitro, (C;.¢) alkyl or (C1.6) alkoxy,

aralkyi optionally, at the aryl moiety, substituted by nitro, (Ci.¢)alkyl
or (Cy.¢)alkoxy,

and
aryloxy optionally substituted by nitro, (Ci.¢)alkyl or (Ci¢)alkoxy,
wherein
R'  represents (Ci.¢)alkoxy(Ci.¢)alkylene,
a saturated or unsaturated 3-10 membered mono- or bi-cyclic

ring optionally having one or two heteroatoms selected inde- -

pendently from O or N,
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30 WD 2004/ 043926 PCT/ EP2003/011976 -14 (C1_6)al kyl
optionally substituted by nono-, di- or tri- halogen,

wQ@ ao40)mbkyl - sul fonyl, (CL_6)al kylthio, aryl BCT/EP2003/011976

heteroaryl, or (Cl_6)al koxy optionally substituted by
nmono-, di- or tri- halogen, (Cl'_6)alkyl- 5 sulfonyl,
aryl or heteroaryl, in any ofl3which the aryl or

het eroaryl nay optionally be substituted by one or
nore substituents selected fromthe group consisting

of hal ogen, hydr BStituted b -, di- or tri-halogen
N-(C1_6)al kyl am @’E 6)%(%-0 ﬁ%gf@r@ alkye ar%l %ngno s

N- (4, 5-di hydro 1& l&aumtd@mlml)smm;ﬂ, 3(]®1n&)rguekqd| mono- or bi-
phenyl, a 5 or 6 nmenbered heteroar cont a| go lected
4 heteroatons setysieameransenthe @Vﬁ%&ﬁn%Pr 5”0 %ﬁ ng sciecte
and 15 (CL_6)al kax bstituted by

nor phol i no, am no' 8 ﬁ(?— g%‘fiye@# ISth no, or

N, N-di (C1_6) al kyI am no; repr esents hydr ogen or

Cl. 6al kyl optionally substituted nono, di- or

hal ogen; 20 R4 r @mg op@@x@élyysubgtéqmgzw ¢l saarated or unsatu-
N- ( hyd R5
(L &tk (LA R RapEe (A A igngly having

represents hydr oggeh, i3/atheRfodt6RE 68 edtdindystindgetty fran O or N, or
(C1_6)al kyl. WD 2004/043926 PCT/ EP2003/011976 -15

Anot her erbodi ment of the conpounds of formula (1) is
those wherein: f"&z_émrey?e%tp%or%{y(? éﬁCthitu%d by a saturated or

unsaturated 3-10 membered mono- or bi-cyclic ring optionally
having one or two heteroatoms selected independently from O

or N,

in any of which the satirated or unsaturated 3-10 membered
mono- or bi-cyclic ring may be optionally substituted by one or

more substituents selected from the group consisting of
halogen, hydroxy, cyano, nitro,

(C1.¢)alkoxy optionally substituted by mono-, di-, or tri-

halogen, and

(C1.¢)alkyl optionally substituted by mono-, di-, or tri-
halogen;

R? represents hydrogen, hydroxy, amino, N-(C;.¢)alkylamino, (Cs.¢)alkenyl,
(Cag)alkynyl, (Cs.)cycloalkyl, (Ci.s)alkylthio, (Ci.g)alkylsulfonyl, aryl,
heteroaryl,
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5 @@, B, Q7 and B independently represent CH CR8 or
N, wherein 10 R8 represents hal ogen, cyano, am no,

womRaro439er nyl , . hydroxy- nethyl, methylthio, PCT/EP2003/011976

(C1_6)al koxy, or (Cl.6)al kyl optionally substituted

by nono-, di-, or tri- halogen; Q, @, B and Q4

i ndependently represent CH, GCR#-or N, 15 wherein RI10
represents hal ogen, amno, nitro, fornyl,

trifluoronmethyl, hydroxymethyl, nethylthio or

benzyl ; ; : ' monSHZERbE tri- &, Halkvl-
-0 mo@ﬁ‘ﬁz%%;&;ﬁﬁ%%}g%?@%s&nf § soéﬁl%%ﬁﬂ oJalky
- NHC( O) sellfony NG R 1R, arlHEhE)NRLyl, or - NHSO2R11,

hydr ogen, hydroxy, hal ogen, 25 (Cl1_6) al kyl optionally
substituted by phenoxyi m no, (Cl.6) al koxy or R12

04000 s, ERTLEEAUAISTI o 01806 v

pyr azol gilfonyl, Bhydlazbdtyloaryphenyl , pyridyl, pyrazinyl,
pyridazinyl, pyrimdinyl, benzodioxolyl, naphthyl,
i ndol yl, isoindolyl, quinolyl, isoquinolyl, or

di hydr oi_sogui-naql. I ' :

0 o 0 S Bl LR s vy o
subst i t bhROsihstifitats Rlectkd Bde thé gidd tesisoingngf halogen, hydroxy,
carbocyclic or heterocyclic ri 3\?3 sel ected from

t he
group wmitras i N-6€1-0glkyleming yY.N-8ie1-gilkylpmino, N-(4,5-dihydro-

cycl Opefﬁ%hﬁda%%%a%%é,y l(Cl-J%hrfl?lpihgﬁﬂyla 5 or 6 membered heteroaryl

containing 1 to 4 heteroatoms selected from the group of O, N, and S,

>,

and

(Cr.6)alkoxy optionally substituted by morpholino, amino, N-(Cj.¢)alkyl-
amino, or N,N-di(C.¢) alkylamino;

R’ represents hydrogen, or Cjealkyl optionally substituted mono, di- or tri-

halogen;
R represents carboxy, tetrazolyl or N-(hydroxy)aminocarbonyl;
| R’ represents hydrogen, (Ci.)alkyl, (Ci.g)alkoxy, aryl or heteroaryl;
R® represents hydrogen; and

R’ represents hydrogen, or (Cy.)alkyl.
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pyrrolyl, piperidino, piperidyl, piperazinyl,
pyrazolyl, imdazolyl, phenyl, pyridyl, pyrazinyl,

w@ookdaweayl , pyrimdinyl, benzodi oxol yl, naphp¢myEP2003/011976

i ndolyl, isoindolyl, quinolyl, isoquinolyl, and

di hydr oi soqui nolyl, 15 in any of which carbocyclic or
het erocyclic rings may optiondfty be substi- tuted
with 1 to 3 substituents selected fromthe group
conS|st|ng of hydroxy, halogen, nitro, cyano,

| | kyl -
L

napht hyl , (Cl.6) al kyl optlon 20 ally substi t ut ed by
nono- , di- or tri- hal ogen, and (Cl . 6)al koxy

optti on&@rgsentsubst i t uted by mono-, di- or tri- hal ogen,
or phenyl; wherein 25 Rl1l rgffesents (C

1. 6)a|koxy(CI 6)a|ky|ene al kyl optionally
substituted by R101, )alk yl optionally
substituted by R101, 6)a|kyny| optionally
substituted by R or MD 004 Fb 43926 PCT/ EP2003/ 011976
-17 one of the follow ng carbocyclic or heterocyclic
rings selected from the group consisting of

cycl oprp c 0 I $ hexyl ,
pyrrol |c‘g éb’l p%dr%fr Hf&éb%ﬁd%%@{ di ﬁégéﬁ_c%lc%%r %13\/11

pi perazinyl, 5 pyrazolyl i m dazol yl, phenyl, pyridyl,
pyrazi nyl , pyridazinyl, pyrinidinyl, benzodioxolyl,
napht hyl , i wiesIgin, i soi ndolyl, quinolyl, isoquinolyl
and dlhydr0|squ|nonI in any of which the
carbocyclic or heterocycllc rings may optionally 10
be substitutgd wirkfredentso hdlogethstyanugenininsehsny, etrhylnhydroxy-

the grou consi sting of hydrox hal ogen, nitro, L
cyan,g canoxy a@ﬁb:?l [\m@*@{lﬂgo %Cl 6)a1k05qcy, or (CEl_(Salkyl optionally

substituted by mono-, di-, or tri- halogen;
o} Q% Q’and Q4 independently represent CH, CRY or N,4

wherein

RY represents halogen, amino, nitro, formyl, trifluoromethyl,

hydroxymethyl, methylthio or benzyloxy;
R! ' represents -OR', -CH,OR!, -CH,NHR", -CO)R", -C(O)NHR', -SR",
SOR!, -SO,R!, -NHR", -NHC(O)R!, -NHC(O)OR", -NHC(O)NR',
-NHSO,R!!, hydrogen, hydroxy, halogen,

(C1.) alkyl optionally substituted by phenoxyimino, (Cy.6) alkoxy or R,

wherein
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al kyl )am no, N, N-di (CL. 6al kyl )am no, (Cl_6)al kylthi o,
phenyl , phenoxy, benzyl, naphthyl, (Cl.6)alkyl

W@piaodomaké y substituted by nono-, di- or tri-POEEPYes)11976

and (Cl.6)al koxy optionally substituted by nono-, 15
di- or tri- halogen, R 1 represents one of the
foll ow ng carbocyclic or hetéﬁocyclic rings selected
from the group consisting of cyclopropyl, cyclo-
butyl, cyclopentyl, cyclohexyl, pyrrolidinyl,

pyrrolyl, %Qidp é@{eg)l dikay @tﬁﬁzﬁuﬁyéubs@mmdr ayi pylfrolyl pyrazolyl,

pyrazolyl azol yl phenyl, - pyridy], pyrazlq

pyr|da2|nymmubyobh1@mm%n Ib@ﬁzb pmm@wglypynﬁgyﬁf ynnmhmﬂ
i ndol yl, isoindgl

ly
i hydr ol sorpPASk °1y12 aﬂ*ﬁl%é R L

or heterocy optionally be substituted
with 1 to ﬁj(%%l%él) s seI ected from the group

consi sting of ° hydroxy, hal ogen, nitro, cyano,

car boxy, amno, N (Cl 6alk

N, N- di (Con)aieni) IFQﬁﬂﬁbmls?%ﬁ&@¥’ kyl thi o, phenyl,
phenoxy, benzyl, naphthyl, (Cl.6)al kyl 30 optionally
substituted by nono-, di- or tri-_halogen, and (Cl_6)-

al koxy(CQRfaliemg! bpticihs titistitweell byRHpow-, di-, or tri
hal oge( {/&1)%304%43926 PCT/ EP2003/ 011976 - 18 RI12

represents one of the follow ng carbocyclic or

heteroc Qﬁ@@@]@&ﬁ&ﬁ@hi@@ ou
of cyc?f ?#3%#01%%“%3 %{’%}Fﬁg%@% EPOE}E%SW , gycl ohexyl , £ _
pyrrol écﬁ'isi%ﬁhg RY Iy 8llo ?pfopygl dyelobdiyhocycpipeetyi, dwclolsxyl pyrrolidinyl

pi perazi nyl, pyrazo , iniidazol yI hen&18 %i‘” I’ phenvl
pyr azi pwﬂrqul gyp@rdhlsz,nlylpeﬂ‘bxlf Piﬁeéerzﬁw bi 8?%??3’ phenyl,
napht h i, ndol SO WaPBRthyl, indolyl
and di %X}?ﬂ &l%@%ﬁlﬂ dazﬁixﬁ ékﬂmﬁ%%%bdmkg% apRbyl, indolyl

car bocyelria6lye, rqu'ﬁﬁilﬁr g@qﬁhmgd lah@ hytmyjsogptriotyial |y - 10
be substituted with 1 fo 3 substituents sel ected from
the group

in any of which carbocyclic or heterocyclic rings may optionally be substi-
tuted with 1 to 3 substituents selected from the group consisting of hydrqu,
halogen, nitro, cyano, carboxy, amino, N-(Cy.¢)alkylamino, N,N-di(Ci.¢)alkyl-
amino, (Ci.¢)alkylthio, phenyl, phenoxy, benzyl, naphthyl, (Ci.¢)alkyl option-
. ally substituted by mono-, di- or tri- halogen, and (Ci.)alkoxy optionally
substituted by mono-, di- or tri- halogen, or phenyl; o

_ wherein
R!  represents (C;.¢)alkoxy(Ci.s)alkylene,
(Cr)alkyl optionally substituted by R'”,
(Ca.¢)alkeny! optionally substituted by R

(Cy.6)alkynyl optionally substituted by R or
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consi sting of hydroxy, halogen, nitro, cyano, carboxy,
amno, N-(C _6_ alkyl)am no, NN-di(CL. 6al kyl)am no,

w@ ab40)mbkyl t hi o, phenyl, phen- oxy, benzyl, neEhEP303/011976

(Cl.6)al kyl optionally substituted by nono-, di- or

tri- hal ogen, and (Cl.6)al koxy optionally substituted

by nono-, di- 15 or tri- hal oé%n; R2 represents

hydr ogen, hydroxy, am no, N (C _6)al kyl am no,

(C2_6)al kenyl, (C2_6)al kynyl, (C3_7)cycloal kyl,
pyrimdinyl, indolyl, pyridyl, 20 (CL.6)al koxy

optionally subst i tut ed by amino, N-(Cl.6)alkylam no,

N, N di (C1_ smabkmeﬂfullnwmg)carbcbmw or (h@PrC&)YCm P@}AES Selected from
optional | y ubstit ut'ed

ol ogon, (Be Spu Egniri ChrvasoRyh S dghiih frppiings cvclo-

henyl opti

i tro, an nfé%‘h (RO SO, AR, PR, piperesiny
N- (di hydr oi pidadel, yln)aaimnlyl (pBend) alplgdyl, opyrazinyl, pyridazinyl,
(Cl.6)al koxy option-.ally substitute
wherei n WO QW@@IQMBZ;Q@@WEMOG@*@@%QT@OR%MSWOIYI quinolyl,

represents
NN- di (CL. 6) a %ﬁﬁ(ﬂnﬁl\k rqlg?{@ﬁho R3 represents

hydr ogen, or (Cl 6) al kyI optionally substituted by -
mono-, di- or tri- 5 halogen;, R4 representf car boxy
tetrazol yl t}? any phyaics s &ﬁﬁbﬁﬁ@&ﬁ%ﬂwﬂ‘)% 1¢ é‘é‘ﬁ%%t Qptionally

hydrogen, glt?cu@i' with (1) 8! éﬂ%%meﬁc@ e%%c&épﬂolr@%e group

pyrazi nyl , mdinyl, or pyri
Egﬁf g)selnL sI buﬂilsg)ﬂgr@fhg\mxﬁma@@ﬁaa&at@yahy,otraﬂgﬁ@ @mino, N-(Cy.s.
al Ky
alkyl)amino, N,N-di(C;.¢alkyl)amino, (Cy.)alkylthio, phenyl,
phenoxy, benzyl, naphthyl, (C;.¢)alky! optionally substituted by mono-,
di- or tri- halogen, and (Cy.¢)alkoxy optionally substituted by mono-,

di- or tri- halogen,

R represents one of the following carbocyclic or heterocyclic
rings selected from thé group consisting of cyclopropyl, cyclo-
butyl, cyclopentyl, cyclohexyl, pyrrolidinyl, pyrrolyl,
piperidino, piperidyl, piperazinyl, pyrazolyl, imidazolyl,
phenyl, pyridyl, pyrazinyl, pyridazinyl, pyﬁmidinyl, benzo-
dioxolyl, naphthyl, indolyl, isoindolyl, quinolyl, isoquinolyl,
and dihydroisoquinolyl,

in any of which the carbocyclic or heterocyclic rings may
optionally be substituted with 1 to 3 substituents selected from
the group consisting of “hydroxy, halogen, nitro, cyano,
carboxy, amino, N-(Cjalkyl)amino, N,N-di(C,_salkyl)amino,
(Cl-ﬁ)a].k}’hhl'o., phenyl, phenoxy, benzyl, naphthyl, (C;.¢)alkyl
optionally substituted by mono-, di- or tri- halogen, and (Cy.¢)-
alkoxy optionally substituted by mono-, di-, or tri halogen;
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Anot her enbodi nent of the conpounds of fornmula (1) is
those wherein: Ar represents 6 5/ "~ Q7 20 b and

waookoawpendent |y represent CH or N, Q6 and QBCT/EP2003/011976

i ndependently represent CH or CR8, 25 wherein R8
represents hal ogen, cyano, am no, nitro, fornyl,

hydr oxy- nethyl, nmethylthio ok trifl uoronet hyl ; WO

2004/ 043926 PCT/ EP2003/ 011976 -20 QL i ndependently
represent represents CH or CR10, wherein 5 R10

represents hal ogen, cyano, am no, nitro, fornyl,

trifl uor.onet hyl,  hydroxynet hyl , - nmethylthio or L
benzyl BXy; @presBs aond f thce 50 g @rbocypliRpr heterocyclic rings

'SR TSt S A st B, e
- NHC( O) OR11 H i, dr p@efdino, piperidyl,
hydr oxy, ha}?ec%}?h, g(cC1_6 al Eyl opt%ngllﬁdyl/msu stitut edpp il

by (Cl-6) apipeneyingl, Ry2izolyl5 imtidszelyl, plangl, pyridyl, pyrazinyl,

O KO SRSl SO o Y ISR OL , soncos,

D7 32 Y B Rt g syl iy

di hydr oi soqui nol yl, (C2.6)al kenyl optionally

substitut edinbaynyRole\;Vhich the carbocyclic or heterbcyclic rings may optionally
be substituted with 1 to 3 substituents selected from the group
consisting of hydroxy, halogen, nitro, cyano, carboxy, amino, N-(Cy.s.
alkyl)amino, N,N-di(C;.¢alkyl)amino, (Cl_s)alliylthio, phenyl, phen-
oxy, benzyl, naphthyl, (Ci-)alkyl optionally substituted by mono-, di-
or tri- halogen, and (C;.¢)alkoxy optionally substituted by mono-, di-

or tri- halogen;

R? represents hydrogen, hydroxy, amino, N-(Cie)alkylamino, (Cy¢)alkenyl,
(Cs.6)alkynyl, (Cs.7)cycloalkyl, pyrimidinyl, indolyl, pyridyl,

(Ci6)alkoxy optionally substituted by amino, N-(C;.g)alkylamino, N,N-
di(C;.¢)alkylamino, or phenyl,

(C16) alkyl optionally substituted by phenyl, mono-, di- or tri- halogen,
(Cy.6)alkylthio, or (C;.¢) alkylsulfonyl,

phenyl optionally substituted by halogen, hydroxy, ‘nitro, amino, N-(Cj.6)-
alkylamino, N-(dihydroimidazolyl)amino, (Ci.¢)alkyl, or (C;.¢)alkoxy option-

ally substituted by R*,

wherein



10

15

20

25

25 (C2.6)al kynyl optionally substituted by R12, or one
of the follow ng carbocyclic or heterocyclic rings

wG@eleoimds from t he group consisting of cycl oppOpPYP2003/011976

cycl obutyl, cyclopentyl, cyclohexyl, pyrrolidinyl

pyrrolyl, piperidino, piperidyl, piperazinyl,

pyrazol yl, i m dazolyl, phenyﬂP'BO pyridyl, pyrazinyl,

pyri dazinyl, pyriinidinyl, benzodioxolyl, naphthyl,

i ndolyl, isoindolyl, quinolyl, isoquinolyl, and

di hy drR¥'soaidonabivh . adto2004¢ 038P EPRQRAT QY1 Amino, or
-21 in any of which the carbocyclic or heterocyclic

rings may oppimheihey be substituted with 1 to 3
substituents selected fromthe group consisting of

hydr oxy, hal ogen, nitro, cyano, am no,

{Cl ; 0 {1161 cptional lyasuboyti ol -, di- or tri-
?%1_6???&%%%%?2@BgﬁgﬁbP?H%henoxg?nbgﬁiyl} nagﬁ?ﬁg?? nor

(Cl1_6)ldl&gdn; opti onal |y substituted by nono-, di- or

tri- hal ogen, and (Cl 6)- al koxy optionally
substituted by nono-, di- or tri- halogen, 10 Werein

( % E)G%PE%?&E Sarb é?%@izgﬂﬂ%(ﬁ-’kh@r@k%)é}n%t%fbon}i L

optio y substituted
(C2_6) al kenyl optionally substituted by R101,

(C2.6)al kynyl optionally substituted by 01, or. .20 .
01% of TepFfEcHis | 1ekRes: é@r—%@u (Coebiong: é’ﬁlsl@gj}c W’Ed)%r rRygazinyl,
sel ect ed. ; .consisting of cyclopropyl,
cyclobﬁgy%%ﬁggt#ﬂggﬁ%gﬁﬁ’cyclo- hexyl, -pyrrolidinyl
pyrrolyl, piperidino, piperidyl, piperazinyl,

pygazol yl, imdazolyl, phenyl, pyridyl, pyrazinyl,
péridaﬁmﬁvmﬁShﬁ¢Pgﬁﬁépﬁyl, benzodi oxol yl , napht hyl ,

i ndol yl, isoindolyl, quinolyl, 25 isoquinolyl, and

di hydroi soqui nolyl, .in any of which the carbocyclic or
hRZero&*&k&gshymgganamfggkn@malIy be substituted with

1 to 3 substituents selected fromthe group

Another embodiment of the compounds of formula (I) is those wherein:

Ar represents

Q° and Q’ independently represent CH or N,
Q6 and Q8 independently represent CH or CRS,
wherein

R® repre'sents halogen, cyano, amino, nitro, formyl, hydroxy-

methyl, methylthio or trifluoromethyl;
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consi sting of hydroxy, halogen, nitro, cyano, am no,
N-(Cl_6) 30 al kylam no, N, N-di (Cl_6)al kyl am no,

w@ 8h4®ymbkyl t hi o, phenyl, phenoxy, henzyl, naptit/Bp1003/011976

(Cl.6)al kyl optionally substituted by nono-, di- or WO
2004/ 043926 PCT/ EP2003/011976_ -22 tri - halogen and
(C1-6)al koxy optionally subst#¢ ut ed by nono-, di- or
tri- halogen, R 1 represents one of the follomﬁng
carbocyclic or heterocyclic 5 rings selected fromthe
gQoup hEepérehigreptesentabmpseamyCH oe ORI'Y- but yl

cycl opentyl, cycl ohexyl, pyrrolidinyl pyrrolyl,

phenyl , pyr|dyl pyr|n1d|nyl benzodi oxol yl ,

naphthﬁb LndonI I So- indonI, qui nol yI ,

I soqui F ¥ and dlhydroisoquinolyl, 10 in any of

whi ch the carbocyclic or heterocyclic rings nmay
optlonally be substituted with 1 to 3 substituents

sel ect BY rapresehte halogay, comnd,s eiming, ofitiey dioonyl, trifluoromethyl,

NN G ( CL RV R e RS, phanyl

phenoxy, benzyl, naphthyl, (Cl.6)alkyl optionally 15
substituted by pono-, di- or tri-hal ogen, and

(C1_6) & kQXand Qprépoesahti GHsubst i t ut ed by nono-, di- or
tri- hal ogen; R12 represents one of the follow ng
car bocyclic or het er ocyclic rings selected fromthe

gROUp flopy cl gyclkgl! 2 1
pgntyl%gislg ohexyl gff?r | dl ngfogrrgélggt?m y SR BOR™,

pyri dytSOM1,i mmlhywm(amamm@(cy)mz Ao WD)NR“ -NHSO;R",
i ndol yl, _isoindolyl ui nolyl, isoquinolyl, and .
d|hydrbY@Bé@%ﬁM@?Vy]F&%QHy of which the carbocycllc or
heterocyclic rings may optionally 25 be substituted

wth 1 to 3 substituents selected fromthe group

consi s{@ngalefl dptidnsikysubbitieddy (Cpitaloxyaydid, am no,
N-(Cl1_6)- al kylam no, NN-di (C1_6)al kyl am no, '
(Cl1.6)al kyl thio, phenyl, phenoxy,

wherein

said (Ci.¢)alkoxy opfionaily substituted by pyrrolyl, pyrazolyl,
imidazolyl, phenyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl,
benzodioxolyl, naphthyl, indolyl, isoindolyl, quinolyl, isoquinolyl, or
dihydroisoquinolyl,

(Ca.6)alkenyl optionally substituted by R'2,
(Ca.6)alkynyl optionally substituted by R'2, or

one of the following carbocyclic or heterocyclic rings selected from the group
consisting of cyclopropyl, cyclobutyi, cyclopentyl, cyclohexyl, pyrrolidinyl
pyrrolyl, piperidino, piperidyl, piperazinyl, pyrazolyl, imidazolyl, phenyl,
pyridyl, pyrazinyl, pyridazinyl, pyrimidinyl, benzodioxolyl, naphthyl, indolyl,
isoindolyl, quinolyl, isoquinolyl, and dihydroisoquinolyl,
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benzyl, naphthyl, (Cl_6)al kyl optionally substituted
by nono-, di- or tri- halogen, and (Cl.6)al koxy

W@piaokomaké y substituted by nono-, di- or 30 tPCFEP2003/011976

hal ogen; WD 2004/ 043926 PCT/ EP2003/ 011976 -23 R2
represents hydrogen, hydroxy, (C2. 6)a|keny|

(C2_6)al kynyl, (C3_7)cycloal I@/I' pyrim di nyI

i ndol yl, pyri dyI (Cl1_6) al koxy optionally substi t ut ed

by am no, N—(CI.6)aIkyIan1no NN 5

di (CL. 6) al kyl am no or phenyl, (Cl 6) al kyI opt i onal Iy
substituted by phenyl, nono-, t hal o v b
(Cl _6)in adykgf Winnqh e qamocaochwyhl%%w ig| Tinggg jonally be

gfr: |n gns?llhls t{t@% Sy st glut&/?a#mh L99GBectBY HdX Mne %&&fpo consisting of

N-(di h%q# 1{{@@%}, | of Ginifg,alNk 1salﬁcsﬂl)alﬁ)m>l> KSR di(Ci-6-
option &lym subs h%/d%tgé'ﬂ gganRél wher elcr?

repr esmyl;anannncﬂ o ey Ghios phdriyls pRanIRy, benzyl naphthyl |

N, N-di (Cl. 6) al kyl ami no or norpholino; R3 represents
hydrogen or (Cl.6)al kyl optionally substituted by

Ly RE&Nby Rloroepdie sentis harigbnxand (C. o
tetraz(ocﬁly6 u(?;fl (h&%ﬁa%po%ham ngcg%?obonyl R5 reprégsents (
hydr OgﬁROX}( &pkioByidy KybstitutdihyGnandcostiy OF prhé\a;qge@,r

pyridinyl; 25 R6 represents hydrogen; and R7

represents hydrogen, nmethyl or ethyl. 30 Another

enbodi n%nt of the conpounds of fornmula (1) is those

wher ei N2ARD 2004/ 043926 PCT/ EP2003/ 011976 - 24-

R!!  represents (C1.¢)alkoxy(Ci.¢)alkylene,
(C1.¢)alkyl optionally substituted by R'"",

(Cp.¢)alkenyl optionally substituted by R

(Ca-)alkyny! optionally substituted by R o

one of 'the following carbocyclic or heterocyclic rings selected from
- the group c;onsisting of cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, pyrrolidinyl  pyrrolyl, pipén'dino, piperidyl, piperazinyl,
pyrazolyl, imidazolyl, phenyl, pyridyl, pyrazinyl, pyridazinyl,
pyrimidinyl, beﬁzodioxolyl, naphthyl, indolyl, isoindolyl, quinolyl,
isoquinolyl, and dihydroisoquinolyl,

in any of which the carbocyclic or heterocyclic rings may optionally
be substituted with 1 to 3 substituents selected from the group
consisting of hydroxy, halogen, nitro, cyano, amino, N-(Ci.¢)-
alkylamino, N,N-di(C.¢)alkylamino, (Ch.6)alkylthio, phenyl, phenoxy,
benzyl, naphthyl, (Ci.¢)alkyl optionally substituted by mono-, di- or



10

15

20

25

30

Ar represents (~66 @b/~7 Q8k , Q@& and Q7
represent N, 5 Q and B independently represent CH or

WERB4/04382€r ei n R8 represents fluoro, chloro, aP@€T@P2003/011976

nitro, fornyl, hydroxynethyl, 10 trifluoromethyl, or
methylthio; QL, @, @Band 4 represent CH or CR10 ,
wherein 15 R10 represents hé ogen, amno, nitro,

fornyl, trifluoronethyl, hydroxynethyl, methylthio or
benzyl oxy; R represents -OR', -CH2NHR11, -C(O R11, _
-C(O NHR', 5 SRiippenS@RL gcl_s)agoxssa@muy shibtyted by mono-, di- or
- NHC( O R11, -NHC%OjCRl , -NHC(O NR 1, -NHSO2R11,

hydr ogen, hsdhaogen, hal ogen, benzodi oxol yl, napht hyl,

phenyl optionally substituted with 1 to 3 substituents
selected fromthe group consisting of nitro,

(C1_6) al koxgnp ( ?%préﬁfe@ sKyhd B Ghe EBBAWIng eatbodyblin axyhet@beyclio
(Cl1.6)al kyl" optionally substituted by anilino,
N- (benzyl ) ani no ririgsdelbgibd frosuthe igreipl spnsisting abexplopropyl, cyclo-

i soqui nol yl, di hydroi soqui ngl yl henoxyi i |

optional Iy substiufilt %«%F?‘%iﬁnﬂﬁ &% 1cX {: Q%f?&?%? fg’%@\/@)}wﬂ}’la

2004/ 043926 PCT/ERA003Y Q11761 baBodibReN&l Aaphthyl, indolyl, iso-
indolyl, quinolyl, isoquinolyl, and dihydroisoquinolyl,

in any of which the carbocyclic or heterocyclic rings may
optionally be substituted with 1 to 3 substituents selected from
the group consisting of hydroxy, halogen, nitro, cyano, amino,
N-(C;.¢alkyl)amino, N,N-di(C;alkyl)amino, (Cj.g)alkylthio,
phenyl, phenoxy, benzyl, naphthyl, (Ci¢)alkyl optionally
substituted by moﬁo—, di- ‘or tri-halogen, and (Ci.s)alkoxy
optionally substituted by mono-, di- or tri- halogen,

RY?  represents one of the following carbocyclic or heterocyclic rings
selected from the group consisting of cyclopropyl, cyclobutyl, cyclo-
pentyl, cyclohex'yl,pyrrolidinyl pyrrolyl, phenyl, pyridyl, pyrimidinyl,
benzodioxélyl, naphthyl, indolyl, isoindolyl, quinolyl, isoquinolyl,
and dihydroisoquinolyl, '

in any of which the carbocyclic or heterocyclic rings may optionally
be substituted with 1 to 3 substituents selected from the group
consisting‘ of hydroxy, Ahalogen, nitro, cyano, amino, N-(Ci.g)-
alkylamino, N,N-di(C.¢)alkylamino, (C1.¢)alkylthio, phenyl, phenoxy,
benzyl, naphthyl, (Ci.6)alkyl optionally substituted by mono-, di- or
tri- halogen, and (Ci.¢)alkoxy optionally substituted by mono-, di- or

tri- halogen;
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said (Cl_6)al koxy optionally substituted by phenyl,
pyridyl, benzo- dioxolyl, naphthyl, indolyl,

WO s@inoadel , quinolyl, isoquinolyl, or 5 PCT/EP2003/011976

di hydr oi soqui nol yl, (C2.6)al kenyl optionally

substituted by phenyl, (C2_6)al kynyl optionally

substituted by phenyl, 10 rein Rl1 represents

(C1_6) al koxy(Cl.6)al kylene, 15 (CLl.6) al kyl

optionally substituted by R 1, (C2_6)al kenyl

ORt i Onx%Fiééer&y ST G qgrdbdxﬂgés)am&ylﬁl@ B¥lkyhyl, (Cs7)cycloalkyl,
na e Rl

optio l'y substitut , 20 or one of the "
foIIompm@nmhn&UDQ@VIpY@ﬁﬂheterocycl|c ri ngs sel ect ed
fromthe group consisting of cyclopropyl, ,

cycl obutyl.," cyclopentyl, cyclohexyl, pyr- rolidinyl

pyrrol . 48Ry b tl&i/a'ﬂ'yd)ﬁhbsnﬂﬁéd rBydlaEiMho nm(tzlqt,sumyqazhmm N,N-
napht hyl, IyI, i Soi ndol yl , qU|nonI and

d|hydrdM@on&MbhmeOﬂﬁhmud any of which t he car bocyclic
or heterocyclic rings may -optionally be . substituted
wth 1 to 3 substituents selected fromthe group

consi s heRy 1L EdnoS YRS tri- hal C
(C1_6) éadf an]‘ﬁl Opw%lgﬁt%bmr@!ephe?ofy? berﬁlgyl : naphtat?)%len (Cre)

(Cl.6)&ktho@pﬂEqﬂamw¥u§umﬂ1|tuted by nmono-, di- or
tri- halogen, or 30 (Cl 6) al koxy optionally

subst.ituted by nono-, - or tri- halogen, WO

2004/ 0@&&? agﬁﬁ&%@%@%@ggf halo%gh Ry dré:8PE86, n&rﬁm@ﬂﬁ-(cl )

of the eterocycllc ri ngs

sel ect slitylarim, Nvédiydroipnidarodi Eniing, (6f.¢¥loiloiih@jaiioxy optionally
cyclobutyl cycl gpentyl, cyclohexyl, pyrrolidinyl

pyr r ol SUOSHEERSAM R pyri dyl,  pyri ni di nyl

benzodi oxol yl, napht hyl, indolyl, isoindolyl,
qgui nol yl_, v
‘ wherein

R?'  represents amino, N-(C;.¢)alkylamino, N,N-di(C;.g)alkylamino

or morpholino;

R? represents hydrogen or (Cy.¢)alkyl optionally substituted by mono-, di- or tri-

halogen;
R4 represents carboxy, tetrazolyl or N-(hydroxy)aminocarbonyl;
R’ represents hydrogen, (Ci-6)a]ky1, (Clv.s)alkoxy, phenyl or pyridinyl;
RS represents hydrogen; and
R’ represents hydrogen, methyl or ethyl.

Another embodiment of the compounds of formula (I) is those wherein:
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5 and di hydroi soquinolyl, in any of which the
carbocyclic or heterocyclic rings nay optionally be
wendmgniee ed with 1 to 3 substituents sel ect edeéT/@amonhel1976

group

consi sting of hydroxy, halogen, nitro, cyano,

(A _6)al kylthio, phenyl, 10 phenoxy, benzyl, naphthyl,
(C1_6)al kyl optionally substﬂ”ut ed by nooo-, di- or

tri- hal ogen, and (Cl.6)al koxy optionally substi t ut ed
by mono-, di- or tri- halogen, R2 represents
hyer ogrprestidr oxy, (C2.6)al kenyl, (C2_6)al kynyl,

pyrim .dinyl, 15 indolyl, pyrl dyI (C1.6) al koxy
optionally substi t ut ed by Ep)a@.@yl (Cl 6) al kyl

di -

or tri- 20 hal ogen,
phenyl
nitro,

Cl. 6) al kyl sul fonyl
opti onal |y substituteg®by~hal'ogen, hydroxy,
ami no, N-(dihydro- imdazolyl)anmno or (Cl_6)

optionally substituted byQ hen§¥ nmet hyl t hi o, nono-,
2

al koxyQ® 3hd Qhesrésensgj d (CL_6)al . koxy optionally
substituted by amino, N-(Cl.6)alkylam no,
N, N- di (Cl 6) al kyl am no, or norpholino; 30 R3

repres l ydroge C ¥YWO 2004/ 043926
PCT/ EP Eﬁ@%ﬂEk§@Y%mé?§%?g§é% g‘carbox
tetrazolyl or N (hydroxy)am nocarbonyl; R5 represents

hydrogen, phenyl or pyridyl; 5 R6 represents hydrogen;
and R7 releaQ@ms hydrogen. Anot her embodi ment of the
conpounds of formula (1) is those wherein: 10 Ar
represents N''~N

R® represents fluoro, chloro, amino, nitro, formyl, hydroxymethyl,

trifluoromethyl, or methylthio;

Q', Q% Q%and Q* represent CH or CR',

wherein -

RY represents halogen, amino, nitro, formyl, trifluoromethyl,

hydroxymethyl, methylthio or benzyloxy;

represents -OR', -CH,NHR', -C(O)R', -C(O)NHR', -SR", -SORY,
-SO,RY, -NHR", -NHC(O)R", -NHC(O)OR", -NHC(O)NR", NHSOZR”
hydrogen, hydroxy, halogen, benzodioxolyl, naphthyl,

phenyl optionally substituted with 1 to 3 substituents selected from the group
consisting of nitro, (Ci.¢)alkoxy, (Ci.¢)alkylthio, phenyl, and phenoxy,

(Ci.g)alkyl optionally substituted by anilino, N-(benzyl)amino, indolyl, iso-
indolyl, quinolyl, isoquinolyl, dihydroisoquinolyl, phenoxyimino, phenyl
optionally substituted by halogen, or (C;.¢)alkoxy,
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Q, @, B and 4 represent CH 15 Rl represents
hydr ogen, hydroxy, hal ogen, benzodi oxol yl, naphthyl,

waeyokopooe pyl met hoxy, cycl obutyl net hoxy, PCT/EP2003/011976

cycl opent yl met hoxy, cycl ohexyl r net hoxy,

cycl opentyl car bonyl cyclohelecarbonyl,
pyrrolidinyl met hoxy, ' pyrrot i n- yl et hoxy, phenoxy,
benzyl oxy, fluorobenzyl oxy, difl uorobenzyl oxy, hydroxy
20 benzyl oxy, met hoxybenzyl oxy, di met hoxybenzyl oxy,

1H pyrrol yhggehaxy, 1H pyrrolylethoxy, pyridinyl oxy,
trifluoronetyl pyridinyl oxy, pyridinyl- nethoxy,
phenyl et hoxy, pyridi nyl et hoxy, phenyl propoxy,

cyanopyri di nyl oxy, rim.dinyloxy,. .
trifluor orref%él@ﬂa”%%iy n‘iﬂtlé’}}a?/y a@sﬁlgxrt?dnﬁyo%?nyhe?%dy }’, benzo-
f1 uor obenzoyioxoi! ABARBAZ ikielyRNisbindeBAN lyl, isoquinolyl, or
benzyl am no, benzoylam no, 25 phenyl acetyl am no,

phenyl sul f odiplydmisoguinbiluor o phenyl sul f onyl ami no,

cycl opropyhnet hyl am no, anilinomethyl, phenyl

optionally substituted with 1 to 3 substituents

sel ect : i 641 f nitro, methoxy,

ot hovy TR RN B FRAE B PR o V0

2004/ 043926 PCT/ EP2003/011976 -28 (Cl.6)al kyl

optionally substituted by aniljno, N-(benzyl) am no,

i ndol y(G2-gakynyl eaBesally sy tWGFM’?’ phes&ui nol i |

di hydr oi soqui nol yl, phenoxy, phenoxyim no, or phenyl
optionally substituted by hal ogen, 5 (C2_6)al kenyl

optional | y stbgid tuted by phenyl, (C2_6)al kynyl

optionally substituted by phenyl, or 10 (Cl.6) al koxy
optionally substituted by trifluoro or nethoxy; R2

oyt m ai myl 2 naBEpretS T ATy irta R XY

optionally substituted by phenyl, (Cl-6)alkyl
optional 'y substituted by phenyl, methylthio, nono-,
di - or ((tllpa% alkyl optionally substituted by R™, '

(Cs-6)alkenyl optionally substituted by R,
(Cy)alkynyl optionally substituted by R

or one of the following carbocyclic or heterocyclic rings selected from the
group consisting of cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, pyr-
rolidinyl pyrrolyl, phenyl, pyridyl, pyrimidinyl, benzodioxolyl, naphthyl,
indolyl, isoindolyl, quinolyl, and dihydroisoquinolyl,

in any of which the carbocyclic or heterocyclic rings may -optionally be
substituted with 1 to 3.substituents selected from the group consisting of
hydroxy, halogen, nitro, cyano, (Cig)alkylthio, phenyl, phenoxy, benzyl,
naphthyl, (Ci.¢)alkyl optionally substituted By mono-, di- or tri- halogen, or
(C1.¢)alkoxy optionally substituted by mono-, di- or tri- halogen,
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hal ogen, or (Cl.6) alkylsulfonyl, 20 phenyl optionally
substituted by hal ogen, hydroxy, nitro, am no,

woRqodiolspds o- i m dazol yl )am no or (Cl_6) al koxyPCT/EP2003/011976

optionally substituted by am no, N (Cl.6)- alkylam no,

N, N-di (C1_6) al kyl am no, or norpholino; R3 represents
hydrogen; 25 R4 represents tatboxy or tetrazolyl; R5
represents hydrogen; 30 R6 represents hydrogen; and WO
2004/ 043926 PCT/ EP2003/ 011976 -29- R7 represents

hydr ogrf! Prepicgérblohe SRitke lel@dwmg%arﬂit&iyeﬁﬂaﬂyhetmch rings
al kane derivatives of the fornula (1) sel ect ed
fromthe greplgstesorizimt theg gegups anf(lﬁl%mqif oéYCH@RTWYh\I- 0Y°10but}’1

(LR B LIREE™ Shcitinh BORBKA SRR pioy,
{6-14-( CyC'l\@%ﬁﬂﬁIﬂeb&%mo%@myhiMﬂ Mirgliolly14 186k UM Yninoly),

al ani ne;

{4-](2-fl uomﬂai‘ahz@r@soqgmplhhnyl }pyri mi di n- 4-yl) phenyl al
anine; N-(6- {4-[(3

5-di fl uor obenzyl )oxy] phenyl } pyri m di n-4-yl)-3-pyridi n-

2-yl al ani ne; bfNvARh the carbocyclic or heterocyclic rings may optionall
{4-[(3, 5-di IInI obenzy %?ﬁf %(I%]gnl; orpyr| mydl n- 4gyl )ay pI onaty
euci ne; N (B spWstitited, with 1 to 3 substituents selected from the group
5-difl b I I 4

ne: ! N- l(Jgr © ceorhzs%:/su%g )é Hreo%//, %xeﬁxggelnmm Ion cy (@? E)rgxﬁqy?tlmo phenyl,

{4-1(3,5- d%ﬁ%neﬁ%&%ﬂw Plee! }‘alll%yﬁ%fnﬁcgﬂaqﬁ‘yrbuﬁst%{l’aed%y mono-,

pyridin-2

I{4 [ (3, 5-di dietohaiyhetogsn, hak YT ph)elkyty} pp'tltdmilyﬂlsnbstrtyﬂeii b@rmono-,
euci ne;

{4-1(3,5- dl‘giephgk)}@@%ﬂzl)oxy] phenyl } pyrini di n- 4-yl ) phe

nyl al anine; 15 N-(6- .

{4-[(3-fluorobenzyl)oxy] phenyl } pyrim din-4-yl)-3-pyrid

i R?2- yf k3Bith ehydrbbdib- hydroxy, (Cae)alkenyl, (C2 s)alkynyl, pyrimidinyl,

{4-1(3- I uor obenzy ) oxy] phenyl } pyri m di n- 4-yl ) phenyl al

ani ne; indolyb pyri

{4-] (3-net hoxybenzyl ) oxy] phenyl } pyri m di n-4-yl)-3-pyri

di n-2-yl al ani ne; N-(6-

{4- [ (3cavR) msypeprotaligxybeneny by Bheytyi di n-4-yl ) nor | euc

i ne; :

(C1) alkyl optionally substituted by phenyl, methylthio, mono-, di- or tri-
halogen, or (Cy.6) alkylsulfonyl,

phenyl optionally substituted by halogen, hydroxy, nitro, amino, N-(dihydro-

imidazolyl)amino or (C;.) alkoxy,
wherein

said (Ci.¢)alkoxy optionally substituted by amino, N-(Cy.¢)alkylamino,
N,N-di(C;.¢)alkylamino, or morpholino;

R? represents hydrogen or (C;.¢)alkyl;
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N-( 6-
{4-] (3-nmet hoxybenzyl ) oxy] phenyl } pyri m di n-4-yl ) phenyl a

wo 20083926 20 PCT/EP2003/011976

N-(6-{4-[(4-fl uorobenzyl)oxy] phenyl }pyrim di n-4-yl)phe

nyl al ani ne; N-(6-

{4-[2-(1H pyrrol -1-yl)et hoxy]%?h‘enyl }pyrimdin-4-yl)phe

nyIaIanlne

[ 6- (3" = net hoxybi phenyl -4-yl) pyri m di n-4-yl ] phenyl al ani

ng? represents carboxy, tetrazolyl or N~(hydroxy)aminocarbonyl;

N-[ 6- (4" - met hoxybi'phenyl - 4-yl) pyri mdin-4-yl]phenyl al a

nine; N

4-

ﬁ;l[ a,«féeﬁgﬂsef% K&glgn),(gimenyl)é %ﬁ’xf nyl ] pyri m di n-4-yl } phen
6-[ 4- (2- phenyl et hoxy) phenyl ] pyrimdin-4-yl} -3
¥r|d|n2ylalan|ne N-

B> [ 4- {eprepbiein iy dbpax yhphenyl ] pyri m di n-4-yl }
phenyl al anine; N { 6-[4-(benzyl oxy)-3
-fl uor ophenyl ] pyri midin-4-yl} -3-pyridin-2- yI al ani ne;

7
?%— [ 4-r(eBIeer§§1§/tF h% Og? fl uor ophenyl ] pyri m di n-4-yl } phenyl
al ani ne; N {6- [4 (benzyl oxy) phenyl ] -5
-fluoropyrimdin-4-yl}phenyl al ani
{ Snpther BEP ISR SN PRHP At Bl Qi hose wherein
- 3- (2- nor phol i n-4-yl et hoxy) - phenyl al ani ne; WO

2004/ 043926 PCT/ EP2003/011976 -30 N-

{ &r [ 4- {henenksoxy) phenyl [ pyri m di n-4-yl }-3-[2- (di met hyl
am no) et hoxy] - phenyl al ani ne; N

{6-[4- (benzyloxy)phenyl]py%kﬁﬁdmp 4-yl}

- 3- hydr oxyphenyl al ani ne;

{6-[ 4- (benzyl oxy) phenyl | p i -4-y|} -3
-pyridin-2-yl -al anine; 5N

{6-]4- (benzyloxy)phenyl]pyr|n1d|n 4 yl}-4- chorophenyla
l ani ne; N {6 [ 4- (benzyloxy)phenyl]pyr|n1d|n 4-yl}

{ if(gug};enzy %?ﬁe%] pyrimdin-4-yl}-norleucine; N

{6-[4-(benzyl oxy) phenyl ] pyri m di n-4-yl}
- | al .
{ % Fzy{%éq%g%? gwﬁsoe%anra% hleaeh- be%@m)bﬁl oRRkHyL gyclopro-

?l-e{ ?4[ ?%1%?%%{ b ?%’lln@? ﬁoxygl% n{y hﬂ%l?u%%f f}) {%ex%nethoxy,

or ophegydisdeanileebonyly- cyclohexylcarbonyl pyrrohdmy]methoxy, pyrrolidin-
{6-[4-(cycl opropyl net hoxy) phenyl ] pyri m di n-4-yl } - pheny
| al ani ]y]]@thopqy, phenoxy, benzyloxy, ﬂuorobenzyloxy, difluorobenzyloxy, hydroxy-

éﬁ E‘E‘s | %)é/y nn%tﬂé’xfo@nz%/%/xly] P eﬂfo%ﬂ?en%y%@ 1H-pyrrolylmethoxy,
1H~pyrrolylethoxy, pyridinyloxy, trifluorometylpyridinyloxy, pyridinyl-
methoxy, phenylethoxy, pyridinylethoxy, phenylpropoxy, cyanopyridinyloxy,
pyrimidinyloxy, triﬂuoromet'hylpyrimidinyloxy, quinolinyloxy, benzoyl,
fluorobenzoyl, chlorobenzoyl, anilinocarbonyl, benzylamino, benzoylamino,

phenylacetylamino, phenylsulfonylamino, fuluoro phenylsulfonylamino,

cyclopropylmethylamino, anilinomethyl,

phenyl optionally substituted with 1 to 3 substituents selected from the group
consisting of nitro, methoxy, ethoxy, methylthio, phenyl, and phenoxy,
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N-
{6-[ 4- (phenyl et hynyl ) phenyl ] pyri m di n- 4-yl } phenyl al ani

WO 20040853926 PCT/EP2003/011976

N-{6-[4-(pyridin-3-yl met hoxy) phenyl ] pyri m di n-4-yl } phe

nyl al ani ne; and
{6-[6-(benzy|oxy)pyridin-3-y3§pyrinidin-4-y|}pheny|ala
me; More preferably, said phenyl or heteroaryl am no

al kane ‘derivatives of the formula (1) is selected
fromthe group consisting of. 20 N ‘
{6-[4-(benzyl oxy) phenyl ] pyri m din-4-vyl} o o
- 3- py(C )t} ppdpaliy sbsiguted gy anil 6, N(penzylyamino, indolyl, iso
(& L4 RSP P S Gy " dif) o bl FRefORy, Sehiimine,
{6-[4 | eiydikhayd bythalogerd- y1 } - D- phenyl al ani n
Lo-Le 8& %ﬁ&@f LB YR yh

{6-[4-(cycl opropyl nmet hoxy) phenyl ] pyri m di n-4-yl}

- D- phenyl al ani ne.. 25 Further., the present invention
provi d 6kﬂhﬁﬁ%QEQH@%&&SQﬁ%RE%dﬁWéEﬁ@@S one of the
compounds, descri bed above and optionally
pharmaceutically acceptabl e excipients. . A kyl per se
and " q0s's)aBRyey! edtionklly substtukeshty, phehklagoyl , al kyl ani no,
al kyl am-nocarb 30 onyl, al kyl am nosul phonyl ,

al kyl sul phonyl am no, al koxycarbonyl, al koxycarbonyl -
am no and, al kanoyl an ifRiotd HaaEthety;br anched
al kyl (ot @%PX%%%‘%@@%‘%%/ AT EP2003/ 011976
-31 generally 1 to 6, preferably 1 to 4 and
particularly preferab

y 1. to 3 carban.ato ) '
rRbr eseptasengs | hydrogemt (G ReRG é%éP%’BVgB Rufipdinyl, indolyl,

et hyl . n:propyl, isopropyl, tert- butyl, n-pentyl and

n- hexyPYncg'l’Al koxy illustratively and preferably

represents nethoxy, ethoxy, n:propoxy, iso- propoxy,

tert-butoxy, n-pentoxy and n-hexqgxy.. Al kylam no

r epr es@tSalkoxyadkionaly spstiagrddy P }éY/li’ ng one or two

(i ndependently selected) al kyl substituents,

illustratively and preferably representing . _ )

et hy| '625’11(1 Dilally | sapitited bypplemyl, antthglthio, mono-, di- or tri-

isoprogg} n1%o, tert-butylam no, n-pentylam no, .n

hexyl - aslogen, o(Ct.giatkyisuifbayhi no, N, N-di et hyl ami no,

N- et hyl - N- et hyl am no, N net hyl - N-n- propyl am no,

N-i sopropyl - N-n-propyl am no, N-t-butyl-N-nethylamnno,
phenyl optionally substituted by halogen, hydroxy, nitro, amino, N-(dihydro-

imidazolyl)amino or (Ci.¢) alkoxy optionally substituted by amino, N-(Ci.6)-
alkylamino, N,N-di(C;.¢) alkylamino, or morpholino;
R represents hydrogen;
R* represents carboxy or tetrazolyl;

R’ represents hydrogen;

R® represents hydrogen; and
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N- et hyl - N-n-pentyl am no and N n-hexyl - N-net hyl am no.
15 Cycloal kyl illustratively and preferably represent

wa eoh/oa®2€ycl opropyl, cyclobutyl, cycl opentyl PCT/EP2003/011976
- cycl ohexyl or adamantyl. Aryl per se or in conbination

with any other term represen a nmono- to tricyclic
aromati ¢ carbocyclic radical " fraving generally 6 to 14
carbon atons and nore 20 preferably from 6-10 carbon
atons. Exanples of ,aryl radicals include, but are not
| Rt t eebpresepliensitogemapht hyl , i ndenyl, indanyl,
azulenyl, fluorenyl, anthracenyl, phenanthrenyl and
the |ike. Fbteroaryl per se or in conmbination with any

bﬁj e?érla%lgrr Sr@g{l Vle?]eég nerig? %162&1‘1%819\988 ﬁ the formula () is

PEEEQERRLIN the GFoud doh&iGira! sTITB and up to 5 and
preferably up to 4 hetero atons selected fromthe

group consisting of S, 0 and N, illustratively and

PR R et BRI E N Do By o AL Bhotlviatanine;

dehQﬂélNB{E 4J(E‘§Qﬂ’éﬁfbpy11'nﬁﬁﬁéiﬂbﬁényl]p?ﬁﬂﬁ&iﬁlﬂf ﬂf}gﬂlenylalamne

benzothlophenyl quinol i nyl,” i soqui nol i nyl

2004- Wﬁgm@ﬁﬁ'ﬁﬁﬂm@@}&mﬂgmmm4ﬂém@ﬂ¢@mné ring

SR Lo BB DS b P PGTBHES Doy Yislanine;

heg. -g@;@@dﬁﬁb%teﬁ%rl)fo& mﬁg BinCARBhSHdReheof

nit oxygen -an heterocyclic ring

r 266G 8- [(ﬁaﬁfdllﬁlﬂombnmyd))@yy]phmyl}mmgadinl-@ybphmyﬂaima,

el R T tr e AEY DO IO P S UD PN A e

on R o P DESPR oy Pf R R A e

pPa-{6-4-[(B, %dmiaﬂlhdxyber&gt)uxﬁpleﬂyb}lpyamahmt4-§zl)pkﬁn§{}aiﬂnme of
such rlags include, but are not J.imt to thie

f OY-(F-{4- &I&rﬁbe@ﬁy oxyammpymsméfmgm%%

DU P A My S AL e

' W@W[&Lmeﬂlbkﬁ%ﬁm}wymeﬁﬁ} ﬂ?}&ﬂﬂﬂdyﬂ—4 yﬂm@*&ﬂd’mﬁ ylalanine;

t hi adi azoyl, benzot hj adi azol oxad |azo

b éhéda{H(ézréptgapxybemd)ﬂxyﬂphenyigmgw In-4yhing a@ax@q

q ll{]l-&uq {1 |[(3 me’r?lgxyq) ngyl)oxy?ph%r%q 1%?%8411)3 -4 -'}ﬁ’)%ﬁér%)ﬁlgmne,
N-(6-{4-[(4-fluorobenzyl)oxy]phenyl} pyrimidin-4-yl)phenylalanine;
N-(6-{4-[2-(1H-pyrrol-1-yl)ethoxy]phenyl} pyrimidin-4-yl)phenylalanine;
N-[6-(3"-methoxybiphenyl-4-y)pyrimidin-4-yl]phenylalanine;
N-[6-(4'-methoxybiphenyl-4-y)pyrimidin-4-yl]phenylalanine;
N-{6-[4-(1,3-benzodioxol-5-yl)phenyl]pyrimidin-4-yl} phenylalanine;
N-{6-[4-(2-phenylethoxy)phenyl}pyrimidin-4-y1}-3-pyridin-2-ylalanine;
N-{6-[4-(2-phenylethoxy)phenyl]pyrimidin-4-yl} phenylalanine;
N-{6-[4-(benzyloxy)-3-fluorophenyljpyrimidin-4-y1} -3-pyridin-2-ylalanine;
N-{6-[4~(benzyloxy)-3-fluorophenyl]pyrimidin-4-yl} phenylalanine;
N-{6-[4-(benzyloxy)phenyl]-5-fluoropyrimidin-4-yl} phenylalanine;
N-{6-[4~(benzyloxy)phenyl]pyrimidin-4-y1}-3-(2-morpholin-4-ylethoxy)-

phenylalanine;



10

15

20

25

30

i ndazolinolyl, pyrrolidinyl, piperidinyl, pyranyl,
pyrazolinyl, piperazinyl, norpholinyl,
wo kaoaowsopsol i nyl , thiazolidinyl, benzof uranoyl , PCT/EP2003/011976

t hi anor phol i nyl sul fone, benzoxazolyl,

oxopi peri di nyl, oxopyrrolidinﬁ oxoazopi nyl ,

azepi nyl, furazan 15 yl,tetraRydropyranyl,

t et rahydr of uranyl, dioxolyl, dioxinyl, oxathiolyl

benzodi oxolyl and the |ike. Aralkyl represents any

alXy(6-[¢+(benzy oy rthetyifmutinviitinkd-3 - &t 3 (digediirmino)eioa]-

illustratjvely and preferably, the aryl and al kyl are

aPhspdaiaBiel v~ descri bed. Exanpl es 20 of such aral kyl
+3-hy&6&ibRayReMT.

phen{gﬁgngeMongﬁh%%}Jﬁqnhﬁg? g%e3ny Cﬁgt yl, and t he

| ikg6- M@o&&@l&fx@}kﬁﬁﬁﬁ]ﬁﬁﬂum@m}ﬁ@pm&ﬁ 2-y]3$aﬁNBCDI VENT

OF THE I NVENTI ON_Th f

e (orlaSbens I BB S R OB Dot SRBEORR R E Baed b
SO a ey PSSy AR SLE P TRRaml ”Eh
aiﬂﬂ{m[ﬂqb@{@mﬁﬂﬁﬁﬂ%ﬂnﬂ@fwm}-mtéuhmd:r oxyl group of
t he conpounds used as starting nater%fls or

i @ﬂ@&édbm@xab@eamﬂmﬁmégbw Jyphegyl3taggres d Ey a
ST B RRrR e Rdb e S B eI BIobhaR | 0 L Pt | i

R L oMy @x9hteniT rglam-Aq:-yt}mbmsu s (3rd
Edl??g%(' yg%Ereeneyg%glvms John VVHU¥ and Sons, New

Ydﬂk{6ﬂ9quclqmommatmmmhn@wlhnmm@nfw éluexoph@fylﬁlh@ne
DSt Sthb st ?q%aaw % ”°?mb4 Tkt
1%%&@&@%&@% éﬁy%p Rgﬂ%henﬂaldxﬂneﬁ a R z

~2-2) "renoval
N-{6-[4- (phenylethynyl)phenyl]pynmldm-4 -yl}phenylalanine;

N-{6-[4-(pyridin-3-ylmethoxy)phenyl]pyrimidin-4- yl}phenylalamne and
N-{6-[6-(benzyloxy)pyridin-3-yl]pyrimidin- 4-y1}pheny1alamne

More preferably, said phenyl or heteroaryl amino alkane derivatives of the

formula (I) is selected from the group consisting of:

N- {6-[4-(benzyloxy)phenyl]pyrimidin-4-yl}-3 —pyﬂdin—Z—yl—D—alanine;
N- :{6-[4—(b enzyloxy)phenyl]pyrimidin-4-yl1}-D -porleucine;
N-{6-[4~(benzyloxy)phenyl]pyrimidin-4-yl}-D-phenylalanine; and

N- {6-[4;(cyclopropylmethoxy)phenyl]pyrimidin—4-y1} -D-phenylalanine.

Further, the present invention provides a medicament, which includes one of the

compounds, described above and optionally pharmaceutically acceptable excipients.

Alkyl per se and “alk” and “alkyl” in alkoxy, alkanoyl, alkylamino, alkylaminocarb-
onyl, alkylaminosulphonyl, alkylsulphonylamino, alkoxycarbonyl, alkoxycarbonyl-

amino and alkanoylamino represent a linear or branched alkyl radical having
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\ AA' ~Qr-0 a R" A S RROR X BRO0OQAQ

Ar-1 N1 Y ~R@H~I( 70 @BRO (ll-a) Step
WE2®4043926 Step A-2 RQ (1") In the Step A-1, tPET/EP2003/011976

compound of the formula (I') (wherein Ar, QL, @, @&,

&, R, R, R3, R5 R6 and R/ are the sane as defined
above) -can be obtai ned by thed - 20 hydr ol ysis of the
compound of forrmula (I1-a) (wherein Ar, QL, @, @,

X, RL, R2, R3 R5, R6 and R7 are the sanme as defined
ap@eeallyaln€o ¥lplefpilis anfoss &xld Bartibilutly prefablye fad 3ochrisd@natoms,
be advantageously carried out in the presence of a

‘brepeesentirien dlativel angd myeferably, meatiod) pthivht BiproRydr isepieeyl, tert-
S cth as ﬁf}ﬁl u&f%ydr oxi de, lithium hydroxide 25
oBEXL ZRFFPAPBY B5°8%: and the Iike. The reaction rmay be

carried out in a solvent including, for instance,

hal ogenat ed hydrocarbons such as dichl or onet hane, ]

c Allonyf ibusirativelyl ped girefbriablyorsptesents racthexys afippxy, n-propoxy, iso-
2004/043%% PCT/ EP2003/ 011976 -34 such as di et hyl

ePIRBPEY, it 'SP‘GEW#H'BT’ Y A REEYand t et r ahydr of ur an

(THF) and 1, 2- di net hoxyet hane; aronmatic hydrocarbons

such as benzene, toluene and xyl ene; am des such as

NAIH athimet reptebartsren slkylafife radibal Neavinge bhy |acetaifindependently
and N-_net hyl pyrrolidgne; .sul foxide ch as . .
dssiestef) | adigrlsy $t5%en(ﬁ%ar6@6ff;aﬁ§5&ﬂ9 |P§e§{?§rv LPTeS R, Qi lamino,

e 10l- 1- is | = t an. . 1 -
ciantlg, Lok O9RAEm, SARARERRL, 2B Anl, g,
Shéxwdaisns eN@Gtrakthylamirtoh N, N-ditthg aating, eNeahyles-méthﬁdmino, N-

and used. The reaction tenperature can-b

saeﬂ%’@bmﬁrw@wnphél-lé@?fﬁaﬂﬁ&@-mepﬂérm%%—g-%%yg-g‘%%w&mmoa

a9 FERT R S ANt I® o ducted for,

usual Iy, 30 mnutes to 48 hours and preferably 1 to
24 hours. '
Cycloalkyl illustratively and preferably represent such as cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl or adamantyl.

Aryl per se or in combination with any other term, represents a mono- to tricyclic
aromatic carbocyclic radical having generally 6 to 14 carbon atoms and more
preferably from 6-10 carbon atoms. Examplés of aryl radicals include, but are not
limited to phenyl, naphthyl, indenyl, indanyl, azulenyl, fluorenyl, anthracenyl,
phenanthrenyl and the like.

Heteroaryl per se or in combination with any other term, represents an aromatic
mono- or bicyclic radical having generally 5 to 10 and preferably S or 6 ring atoms
and up to 5 and preferably up to 4 hetero atoms selected from the group consisting of
S, O and N, illustratively and preferably representing thienyl, furyl, pyrrolyl,
thiazolyl, oxazolyl, imidazolyl, pyridyl, pyrimidyl, pyridazinyl, indolyl, indazolyl,
benzofuranyl, benzothiophenyl, quinolinyl, isoquinolinyl.
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In the Step A-2, the conmpound of the formula (1")
(wherein Ar, Q, @, @B, &, R, 15 R, R3, R5 R6

wap@4mi3926 e t he sane as defined above) can be pwI/APIV681011976

by reaction of the conmpound of the forrmula (1)

(wherein Ar, Q, @, B, A, R, R, R3 R5 R6 and

R7 are the sane as defined abé@e) vvlth t he conpound

(I'11) (wherein Y2 represents a protecting group such

as, but not limted to, - tert-butyldinmethylsilyl,

t Ha@bbylisi ﬂuyg repripegRyd 3diteretshmbblosl rddi&1 |v€fﬂ5@§ cbﬁblsts of

two steps (A-2-1 and A-2-2). 20 In the Step A-2-1
a@maﬁpmsﬂ@ndb%om@m tefiveheteioptomsssloetadtfram Gleugtbmy ponsmtmg of

B AR RS Bh PR S 2R Bud G uomocyetic

ebhgtlc St &itydEc ingsPbmeWARN mh i
angtg’tbet rahyg@o%urgnv I'nI'T—IF anrtrjll %%me nféltsﬁ)xyet?éd Ystems;

afbidrdh¢ aitreggnocaborons sslﬁmh atemshienthe rieterboyolie ning? Fadioal may be
X%pﬁg%ﬁ’ll%gcb%izlfag Sq'?anﬁ‘a eﬁ ﬁ%rggf_e;h%nﬁ%gr I,\Qlygtﬁgla rrrr]lagfels)e Sp%rt?ally or fully
disaveidied Sceb@nfid. %a&%@f sué %:SL ﬂgﬂlﬁ ﬁoﬂdé ql%ﬂ?ed to thienyl,

(NI\/P; urea such as™ 1, 3-di
( By ,,besmﬂﬁlomrldﬁsaxwdmaﬁuﬁmbwwmys lﬁyfrmlﬂ,epsfrﬁwﬁ@)ﬁ pyridyl,

andth i ke. C@ or nore of the solvents
sBY® Hyl f PR i’l 1qoﬂg9%>&y lawgv%zobﬁn peazpiyke ds@sgolik edriazolyl,
3Eétl\%lgrpoiﬁﬁ@&%ﬁgbtfﬁ%ﬂggﬁgl?%{zgse z %olafeng CP%O rﬁ’?ﬁé ﬂuazolyl

tenperat ure ca e optl Ing o

conpbindsdizolie carteaciyid quiﬂ?b(iaylf eia6diheRl,t @eﬂﬁdadwﬁ | ®dazolyl,
l[imted to, about OC to 200C and

ls"églé‘?‘é’ﬁ ﬁu;tﬁ’g}%’ lidigd, t pipemdinyiThepsrerats | obiragelnyde piperazinyl,
g?@?ﬁg&tg ?l f‘dg%no#%?gﬁjlytm%ghgﬁgpﬁéﬁéﬁ%y? A o7 a@l&ﬁl sulfone,

bbenzdmml)ég enoplpgridiayT, i exoySuitolidiiyng o&@mbidw %Qﬁﬁﬁyl furazan-
%&1 for_ instance, carbodiimdes such as

dmyéé?%ﬁwwlaﬁl@quﬂ Blieimet pydthiolyl, benzodloxolyl
a.g}}]dﬁtg gpyl ) - 3-ethyl carbodi i i ni de,
1-hy roxy'benzoti azol e nonohydrate (HOBt),
benzotri azol e- 1-yl -oxy-tri s- pyrrol i di no- phosphoni um

hexaf | uor ophosphat e ( PyBOP),
Aralkyl represents any alkyl “group substituted with an aryl group in which,

illustratively and preferably, the aryl and alkyl are as previously described. Examples
of such aralkyl includes, but is not limited to, such as benzyl phenethyl,
naphtylmethyl, diphenylmethyl, and the like.
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10 and the like. In the Step A-2-2, the renoval of
protecting group Y2 can be conducted by using a

WO edoralmLe/ | ammoni um fl uoride or trifl uoroaceti BCHEPZNOB/ON1976

inert solvent, including, for instance, ethers such
as diethyl ether, isopropyl efher, dioxane and
tetrahydrofuran 15 (THF) and5¥'2 d|nethoxyethane
aromati ¢ hydrocarbons such as benzene, toluene and
xyl ene; di net hyl formanm de (DVF), and

dENVERODIREEN RO FHIVACYENTHON eact i on tenperature is
usual ly, but not limted to, about 0C to 200C and

preferably about 20C to 100C. The reaction may be

o Byt R ) S s Rl R Ao @Med o
ngea kB a%’d R’ Q%HWSQ Mnﬁvn Elﬁ%mf;NNlﬁisﬁm@mb@nhents one or

2007 @ﬂ@@ FEbPURIER Z0GBAVANBP @B Fatisyk sioppuEy BidreH’ group

8 B Sortpopnls WS ol pieriafPor HlermRtial areivaltlzconsly

015% cﬂe%%}bé( H’t@ctfvr\%r@?:!ﬁﬂ kdwn'® Bosé Beille€ ‘ik[fﬂféusﬁd 8kamples of the
formula (11 erein Ar, Ql, @@, G, O, R2,
RiroteREing %owdaﬂ?desm@dt e Ryaivetive Glewsnid Oemwe Syaigsis (3rd

ggl,'ﬁﬁg}"ﬁve@%qsep%pfdﬁ %%@f ou “ChNaew Fork 1999.

2 met hoxyet hoxynet hyl (MEM, tri pheny- met hyl, and the
i ke).
The compound of the formula (I) of the present invention can be, but not limited to

be, prepared by the Method [A] or [B] below.

Method [A]

RUR A2-1) HN-O-Y,  (Ii1)
A-2-2) removal of Y, rR&R

ale” YA’\N 1/QYA“N &
Y -
/L 1 /'\ y /Qz Al n
Q N ~
R' TR — ‘ Y \, OH
@ R
;

(h-a) Step A-1 0 Step A-2 R Q™ (i

In the Sfep A-1, the compound of the formula (I) (wherein Ar, Q', Q% Q°, Q% R/,
R%, R%, R’ R® and R are the same as defined above) can be obtained by the
hydrolysis of the compound of formula (II-a) (wherein Ar, Q' Q4 Q% Q4 R, R4, R?
RS, R® and R’ are the same as defined above, and Y represents Cj.¢ alkyT).

The reaction can be advantageously carried out in the presence of a base including,
for instance, alkali metal hydroxide such as sodium hydroxide, lithium hydroxide

potassium hydroxide; and the like.

The reaction may be carried out in a solvent including, for instance, halogenated

hydrocarbons such as dichloromethane, chloroform and 1,2-dichloroethane; ethers
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The renoval of protecting group Y3 can be conducted by
using a reagent including, for instance, an acid such

wa@sooiFobaior oaceti ¢ aci d and hydrochl ori ¢ aci dPCDEP2003/011976

tetra- 10 butyl ammoni um fluoride. The reaction nmay be
carried out wi thout solvent gr in a solvent including,

for instance, hal ogenated h @rocarbons such as

di chl oronet hane, chl orof orm and 1, 2- di chl oroet hane;

al cohol s such as net hanol, ethanol, 1-propanol and

| SO RO RN ckferd Gs8hiop eﬂhér divxeing hed ltétiedy dftran (EHFY and 1,2-
two or nore of the sonents selected fromthe, listed
abmethosseihane; rarveatioAydipsaRonST FECh 28 CRTBRLY, eftfieRs  aidexylene;

Rt e R SO g o
2 oﬁ%&’%?n‘gﬁdo&b Q\Eﬂtfoﬁ@& dubh 38 @ﬁleth}aﬁhliﬁi@der @amsa)pmmmﬁmh as

for, usually, 30 mnutes to 60 hours and

pne(hemcéb kthafiol, tlepréparieduisspropensb angt fegrbustnaln@atesnpskithe like.
I ntaﬁgf,?q%?c; grz %ﬂ@c@fltﬁg %ﬁye glé h(fe Eﬁ:%n%a tﬁs%ﬁa%&%& ga'%}?e mixed

_and R7 are the sane as defined above and Ra
represents WO 2004/ 043926 PCT/ EP2003/011976 -37- N

OY1L NN or Y3N can be prepared by the follomﬁng

pit?e? }‘eq(zjt%%c? N emperature canR%eROSptlglll}lalﬁg e(t\gepzzncﬁ mg on tﬁle compounds to be |

reacted.. The reaction temperature is usually, but not limited to, about 20°C to 100°C.
The reaction may be conducted for, usually, 30 minutes to 48 hours and preferably 1

to 24 hours.

In the Step A-2, the compound of the formula (I”’) (wherein Ar, Q', Q% Q°, Q% R,
R% R3,R® R® and R’ are the same as defined above) can be obtained by reaction of
the compound of the formula (I") (wherein Ar, Q' Q% Q3 Q' R, R% R R, Réand
R’ are the same as defined above) with the compound (III) (wherein Y, represents a
protecting group such as, but not limited to, - tert-butyldimethylsilyl, trimethylsilyl,
phenyl dimethylsilyl and the like) in two steps (A-2-1 and A-2-2).

In the Step A-2-1, the reaction may be carried out in a solvent including, for instance,
halogenated hydrocarbons such as dichloromethane, chloroform énd 1,2-dichlor6-
ethane; ethers such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran
(THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such as benzene, toluene
and xylene; nitriles such as acetonitrile; amides such as N, N-dimethylformamide
(DMF), N, N-and dimethylacetamide (DMAC). and N-methylpyrrolidone (NMP);
urea such as 1,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethyl-
sulfoxide (DMSO); and the like. Optionally, two or more of the solvents selected

from the listed above can be mixed and used.
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L1 L~Ar_ L Step C1R-Raz _ (IV) X QB Step G2 RA

A NO RRRER2 @ AF-- RB (11) QG Yal 3RR RI
WOH00QoRP26z Step G4 R3 HN5 Ra (VI1) 3 R~ /PCT/ER2008211976

AL (I1V) Q11 _QIll 3R Q4 4 > RI/MNQU"Q(MII) 5

(M) Step CG3 In the Step C1,_ the conpound of the

formula (V) (wherein Ar, Ra, - R3, R5, R6 and R7

are the sane as defined above and L represents a

| eaving group including, for exanple, halogen atom

suEle mactidnl enipestubram eeoptivhally sinizpaidifiz odNfle compounds to be

Cl- 4al 10 sul f onyl ox roup, e.g., . .
t rﬁeﬁﬁa‘gyk%f%%%w%rﬁﬂ%@gy usypglly hbiF b lipwted| toxaboah 8°C to 200°C

theg preferably about 10°C to 100°C. The reaction may be conducted for, usually, 10

minutes to 48 hours and preferably 30minutes to 24 hours. 4

The reaction can be advantageously carried out using coupling agent including, for

instance, carbodiimides such as N, N—dicyclohexylcarbodiimide and 1-(3-dimethyl-

aminopropyl)-3-ethylcarbodiimide, 1-hydroxybenzotiazole monochydrate (HOBY), -
benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphomnium hexafluorophosphate (PyBOP),

and the like.

In the Step A-2-2, the removal of protecting group Y, can be conducted By using a
tetrabutylammonium fluoride or trifluoroacetic acid in inert solvent, including, for
instance, ethers such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran
(THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such as benzene, toluene
and xylene; dimethylformamide (DMF), and dimethylacetamide(DMAC).

The reaction temperatﬁre is usually, but not limited to, about 0°C to 200°C and
preférably about 20°C to 100°C. The reaction may be conducted for, usually, 30

minutes to 48 hours a;nd preferably 2 hours to 24 hours.

Method [B]

(I-b) (!
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i ke) can be obtained by the reaction of the conpound
of the fornmula (IV) (wherein Ar and L are the sane as

waledodoexdro Wi t h t he conmpound of the fornmula (VIPQT/EP2003/011976

(wherein Ra, R2, R3, R5, R6 and R7 are the sane as

defi ned above). WD 2004/ 043926 PCT/ EP2003/011976 -38 .

The reaction may be carried otft-in a sol vent

i ncludi ng, for instance, hal ogenated hydrocarbons

such ‘as di chl oronet hane, chloroform and -

17Re dhmpbatdostthamemes (ers(wikneah s @ of hgl, @t Bé/R? R? R’ R
i sopropyl ether, dioxane. and tetrahydrofuran nd

(THF) a
1R Raereethh sxye b danedaghoival ¢an beyelteiaed bpitke éq@&qvaﬁgf Y; of the

b 4 1ol I 0.5 jd
RGBSR B0 HESIE e RESED U012 g g
NoreMBE NWhiRY A" @dfifangove Ubdd X deSresdhéd a fotecting group such as 2-

di met hyl sul foxi de (DVMBO); al cohols such as nethanol,
eftharetlylsilly patiopamethyl i €3 p2madthenydthosymetbyt VEEMan tripheny-
the |ike. tionally, two or nore of the solvents
s@eg’é’ﬂ-:é‘&dfﬂ%ﬁk&;}he |l i sted above can be mi xed and used.

10 The reaction can be advantageously carried out in

the presence of a base including, for instance,
oTharintoalbhptatinh gasuppys tati becortdutted byl wmgne reagent including,
N, N-di i sopropyl - ethyl am_ne, di.nethylanpiline,, . .
ATt RGBSR cid sHeh #haTTIRRaCSHR oich 8 Pyfrocklgripeacid, or tetra-

PRRRARRAERE S Chcn as L

tetraki s(tri phenyl phosphi ne)pal |l adium The reaction

tenperature can be optionally set depending qon the )
cehpaeariiontmapde ¢asded oyt Wiouk salventoft b fpedlyenirBcinding, for

usual | v,. but LI a 0 ;
BB B A R R bRRn i Mero B gnd 12
48ichrwssshard apioBbRI akhyasl meBinbdl) e2anbhur-propanolt hed JEepopanol
C-2, the conpound of the formula (I1) (wherein Ar

QeeetiopeidQend g, likROptRpallgIwors, mew &fiffe Relvaris sp}q;’étegf’rom the
sgrrte a% def i ?)ed iab v can be obtai ned by the

r %gilp WOSE PREMED uURd“of the formul a (V) (wherein

L, Ar, Ra, R2, R3, R5, R6 and 25 R7 are the sane as
defined above) with the conpound of the formula (V)

( Fhe rredation QempeRiurean(e apdorRllyased dehendimgrnggompounds to be

defin above. and X represent al, .grou i,ncl uding, o

R S SR N e R

anfe %g&ﬁ@ﬁ h@¥¥e conducted for, usually, 30 minutes to 60 hours and preferably 1
to 48 hours.

Preparation of the compound of intermediate
Method [C]

The compound of the formula (IT) (wherein Ar, Ql, QZ, QS, Q4, R, RL R , RS,YR6 and

R’ are the same as defined above and R® represents



boryl; organostannyl group such as tributyl stannyl,
and the like.) in the presence of a palladium

W@ ai0aloy®te such as PCT/EP2003/011976
tetraki s(tri phenyl phosphi ne) pal | adium 30 WO
2004/ 043926 PCT/ EP2003/ 011976 __ -39 The reaction can be
advant ageously carried out i ™% he presence of a base
i ncluding, for instance, cesium carbonate, sodi um
carbonat e, potassium carbonate, and the |ike. The
reacti on may be rried out in a solvent including,,
f i ngt ance, etﬁSVs* uch as 5 diethyl ether,
i sogfopyty et her, di o®a and tetrahydrofuran (THF) and
1, 2-4i met H- oxyet g( aromati ¢ hydrocarbons such as
benzene, tol ugne yand xyl ene; am des such as N,
N- di et hyl f or mam de (DNQ), N, N-di net hyl acet am de and
N-net hyl - pyrrolidone; sulfoxides such as
di met hyl sul f oxi de (DMSO); al cohols such as net hanol,
ethnobrepakedbppRTollowing@pscedans] and tert-butanol and
the like. Optionally, 10 two or nore of the solvents
selected fromthe |isted above can be m xed and used.
The reaction tenperature can be optionally set
dependi ng on the conpoun B be reacted. The
reaction tenperature is usyal |y but %ot limted to,
about 20C to 120C. The H¥ACTI on may conducted for,
usual Iy, 30 minutes to 48 hdurs apd geeferably 1 15
to 24 hours. AltqhmqtiveryrﬁrheLéo 0 pdwa t he
formula (11) (wherein Ar Seeg! @, , "M, ,Ra, RI, R2,
R3, R5, R6 and R7 awe the sane as  defi bve) can’
be obtained by the follow ng progedurges, .20 In the
Step C-3, the conpound of the$¥8?§ulaR(Vf1IWD(mherein
L,,Ar, Ql, @@, @B, 4, and Rl are the same as defined
above) can be obtained by the reaction of the

conpound of the . formula (V) (whe%gFMZCﬂ, Q, @, &,

R and X are the same as defjned gbove),w th the

conpound of the fornula (I Qﬁ\ﬂﬁ%\ﬂe'ﬁ L and Ar are the

25 sane as defined above) jﬁ &°si Ri Rar manner

described in Step G2 of MetHod [C] for the,

preparati on of the conpound of thT fornul%ﬁ?i;).
Step C-4

N NRe (Vi

el

In the Step C-1, the compound of the formula (V) (wherein Ar, R, R?, R*, R, R® and
R” are the same as defined above and L represents a leaving group including, for

. example, halogen atom such as chlorine, bromine, or iodine atom; and Cj.salkyl-
sulfonyloxy group, e.g., trifluoromethanesulfonyloxy, methanesulfonyloxy and the
like) can be obtained by the reaction of the compound of the formula (IV) (wherein
Ar and L are the same as defined) with the compound of the formula (VII) (wherein
R® R?% R3, R’ R® and R’ are the same as defined above).
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In the Step C-4, the conmpound of the formula (11)
(wherein Ar, Ql, @, B, 4, Ra, R, R2, R3, R5 R6

ware4Rr3926 e t he sane as defined above) can be pwI/APIV681011976

by the 30 reaction of the conpound of the fornula
(M11) (wherein L, A, QL @@, @, X4, and R are the
sane as defined above) wi t h t3e conpound of the
formula (VII) (wherein WO 2004/ 043926

PCT/ EP2003/ 011976 -40 Ra, R2, R3, R5, R6 and R7 are

the saRBoRsmaehd bade@day @) ai 9olvens invliding, nfan estance, halogenated
described in Step CG1 of Method [C] for the

h .
pneipareghdnsrsuch as Hichierepsthagc.othleméornr apdnliadichiproethage; ethers

The, compound of the fo la { I

coleien AT B CRp! SR Siohs oy ey (IRET gnd 12-

o&inléﬁ%%e&%é? Nieage HVatdambohPlsud® akhBerzend) owhnef arddheylene;

formula (I1-1) (wherein Ar, Ql, @, rﬂgﬂ A4, Ra, R1,

RetnidBS sacidadBl, Nadendthyd femamides (RMF).Nd Nadionedyylasgiantde and N-

ey hesonfons FulrOp IRl of USRS wife 1¥ag0) féondh such as
! 3 _ . n g t . .

SRR Py MO oAb UL D 1
two or more of the solvents selected from the listed above can be mixed and used.

The reaction can be advantageously carried out in the presence of a base including,
for instance, organic amines such as pyridine, triethylamine and N,N-diisopropyl-

ethylamine, dimethylaniline, diethylaniline, and the like.

The reaction can be advantageously carried out in the presence of a palladium

. catalyst such as tetrakis(triphenylphosphine)palladium.

The reaction temperature can be optionally set depending on the compounds to be
reacted. The reaction temperature is usually, but not limited to, about 20°C to 100°C.
The reaction may be conducted for, usually, 30 minutes to 48 hours and preferably 1

to 24 hours.

In the Step C-2, the compound of the formula (II) (wherein Ar, Ql, Q% Q3, Q4, R?,
R!, R?, R} R, RS and R’ are the same as defined above) can be obtained by the
reaction of the compound of tﬁe formula (V) (wherein L, Ar, R’ R% R® R5 R® and
R’ are the same as defined above) with the compound of the formula (VI) (wherein
Q', ¢4, Q?, Q" and R' are the same as defined above and X represents metal group
including, for instance, organoborane group such as boror'lic. acid and di-methoxy
boryl; organostannyl group such as tributyl stannyl, and the like.) in the pfesence ofa
palladium catalyét such as tetrakis(triphenylphosphine)palladium.
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-1~ Q4 @B (Il t ¢) RL Q. QStep D2 b R (Il-i-a) R6
R J(I 1-i-f) ORa Step D 3 R5 R6 R2 Q-QL/Ar, N H

WwW@20d4B8392R1 Qa. Q (11-1) In the Step D-la, the POIYpP2N081011976

of the formula (11-i-b) (wherein Ar, Ql, @, @B, X4

15 and R are the sane as defined above and Y4

represents a protecting grouh%bf am ne including, for

i nstance, tert-butoxycarbonyl,

9-f |l uor enyl net hoxycar bonyl and the 1ike) can be
obh@tdaeBob Xarl BE afiRAceOIkIOEari BE oGIONPAY @;E;es@ﬁcd &fea base including,
formula (VI) (wherein WO 2004/043926 PCT/ EP2003/ 011976

- ft IigtancEpgesiQB; caionak] sedivm XamhoaateHeotassiven aarbeedte, igad the like.
above) with the conpound of the fornula (Il-i-d)

(wherein Ar, L and Y4 are the sane as defined above)

i[ ‘81@ TédiCHbItl] ﬁ{agrﬁ@%ﬁéd geSard R8knk Mchi@Rg Q‘o?— u%ﬁar% &Bs&Es such as

for t eparation of the corrpound of
f diethyll @thek,| Jsopopyethére dBixepe Bad dgtrahiidrofioap cﬁﬂ?ﬁl&) @hd t1h2-dimeth-

LSS HEake bPE ARy 2 SRR Lo BBl o THy: files such

| fN- )
r oy gt ‘?1.5“?38’;‘5? GDMELUR, YR cﬁfne&gac%%ﬁ@y nghdo ON-methyl

‘apyhoﬁdfbna; &utfbﬁldsarmclaSasd dﬁn@l‘&ydsﬂﬁnm@ .(DMSO); alcohols such as

methanol, ethanol, 1-propanol, isopropanol and tert-butanol and the like. Optionally,

two or more of the solvents selected from the listed above can be mixed and used.

The reaction temperature can be optionally set depending on the compounds to be
reacted. The reaction temperature is usually, but not limited to, about 20°C to 120°C.
The reaction may be conducted for, usually, 30 minutes to 48 hours and preferably 1

to 24 hours.

Alternatively, the compound of the formula (IT) (wherein Ar, Q', Q% Q% QR R,
R% R} RS, R® and R’ are the same as defined above) can be obtained by the

following procedures;

In the Step-C-3, the compound of the formula (VIII) (wherein L, Ar, Q) Q% Q% QY
and R! are the same as defined above) can be obtained by the reaction of the
compound of the formula (VI) (wherein Qh, Q% Q% Q* R! and X are the same as
defined above) with the compound of the formula (IV) (wherein L and Ar are the
same as defined above) in a simjlar manner described in Step C-2 of Method [C] for

the preparation of the compound of the formula (II).

In the Step C-4, the compound of the formula (I) (wherein Ar, Q', Q% Q°, Q% R?,
RL R% R3 R®, R® and R’ are the same as defined above) can be obtained by the
reaction of the compound of the formula (VIII) (wherein L, Ar, Q], Q4 Q3 , Q% and

R! are the same as defined above) with the compound of the formula (VII) (whereih



10

15

The renoval of protecting group Y4 can be done by
using a reagent including, for instance, an acid such

wa@soooiFobaior oaceti ¢ acid or hydrochloric aci d, POT/ER2003/011976

base such as norpholine, piperazine and the like. ;

15 The reaction may be carried out w thout solvent or

in a solvent including, for -4hstance, ethers such as

di et hyl ether, isopropyl ether, dioxane, and
tetrahydrofuran (THF) and 1, 2-di nmet hoxyet hane;

aRenRe i R hRUrRCappaisaRUGh BficbaNasnRd AsveRRe o &Bflar manner
xyl'ene; nitriles such as acetonitrile; am des such as
Ndeddritiedrit Byapf G ImafiiMishod SNFJor the piepdiraonngd the etompiodad of the

( C d N-net hyl pyrrolidone (NWP); urea 20 such as -
1%%’&hyl -2-im dazolidinone (DM); and the |iKke.
Optionally, two or nore of the solvents selected from
the listed above can be m xed and used. The reaction

t Ehpesmpourel afathe fenmpd ((¥HMLyamsiefVIHere notinngraally available or can

conpounds .to be reacted. The reaction tenperature is
usaarPred hyitheuse ofikppyadechgiqughout 20C to 120C. 25
The reaction may be conducted for, usually, 30 mnutes
to 60 hours and preferably 1 to 48 hours.
AMa@hsaDvel y in the Step D-1b, the conmpound of the
formula (Il1-i-c) (wherein Ar, Ql, @, B, & and R1
are the sane as defined above) can be obtained by the

reaction of he co nd_ of 1f gg 4 1 p2 ps 6
(TREpluBfo i of Be DRI Phafy ATD! O Y B AL R Romd k
defd the SarAd SV @finell boviel) BarCe AR B tHelTollowinEprécedures;
(I1-i-e) (wherein Ar and L are the WD 2004/ 043926

PCT/ EP2003/ 011976 - A?"-gdme as defined above) in a

simlar manner describell in Step G2 of yMethod [C] for

t he prepar gt,i of ¢4® conpou frev'formula (11)..

In the Step||D-2b, _the cogoun(ﬁ)f_ahe'?orrmla(II-i-a)
(wherei n pr>@tf, @ gﬁ, Q4 RS 3Rd Ribhare the sane as

defi ned above) can ﬁ@ 5Bt ai ned by the reduction of

nitro group Of |conpound of the fofnula (I1-i-c)

(wherein Ar, QL | @, B, &4 and Rljare the sanme as

def i ned abﬂggg Si gy, agent i ncl ydi ng$terfRAe i nst ance,
metal s such inc and-iron in tlpe presence of acid

i ncl udi ngy--f or i¥nst ance, hydrochlofic acid and acetic

~acid and stannous chloride, or by hydrogenation using

. . . 1/Q Ar\
a catal yst b?m&¥qugk fpr |nstance,ij.<ﬁ/ NH,
1

Qi) R o“"Qa
R Q" Step D-2b . R,
(-i-a) RA_R
(1-i-6)
0Fpe
Step D-3
R5
R&LR
1/02\ AF\N H
vl
R o -

(1)

In the Step D-1a, the compound of the formula (II-i-b) (wherein Ar, Q' Q7 Q3, Q*
and R' are the same as defined above and Y4 represents a protecting group of amine
including, for instance, tert-butoxycarbonyl, 9-fluorenylmethoxycarbonyl and the

like) can be obtained by the reaction of the compound of the formula (VI) (wherein
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10 pal I adi um on carbon and pl ati num on carbon. The
reaction can be carried out in a solvent including,

wo osodiom®e@nce, ethers such as diethyl ether, PEDpPDIPYI11976

et her, di oxane, tetrahydrofuran (THF) and

1, 2-di met hoxy- ethane, aromatic hydrocarbons such as
benzene, tol uene and xyl ene, -4l cohol s such as 15

net hanol , et hanol, 1-propanol, isopropanol and
tert-butanol, water and the |ike. The reaction may be

cq'r QBAQYWy’, Risualt yre B sirpOm Hefmdr Movs)ewit tHOBorkpd@d of the
30 mnutes to 12 hours. 20 In the Step D-3, the

c 6vrpeilm (l-ofd) (Wwherpisr Al la apd Ysiaye @m@n@ :ﬁs ¢@ me@abo@ in a similar

SHIPES Rtsd Bes AP e ond 1RGO R R B daloumd of

cg{mﬁﬁmagﬁtheforwla(ll-l-a) (wherein Ar, Q, . @,
@B, A an are the sane as defined above) with the
conpound of the formula (I1-i-f) (mhereln Ra, R2," RS

oft the Sigf o 78, e, BRBo ey St Al Sl (iR RE G b @ <
t ah@Ré &w@%@éﬂm{éﬂ@d aBAR) Hﬁﬁ Gy s ehed gwae%vam protecting

the |ike. The reaction nmay be carried out in a sol ven
i gmupdmgthef «:nmpmﬁa)rﬁd&a foanduler(ﬁ -ish)dwhersin Ar.édhyd’, Q°, Q% R an

et h di oxane and tetrahydrofuran
( Hrﬂje@ﬁémg é‘? OYFdet hane; aromatic hydrocarbons

such as benzene, toluene and xyl ene; am des such 30 as

N, N-di nethylformam de (DVMF), N, N-dinethyl acetam de

afitle hermetah if prapyetingl grdop &, ahdehddre Bundings regdnaimluding, for
et hanol , 1-propanol,, isopropano] and tert WO
zmmzwﬁlqo@wh@%@wmq@?@md oy droghderifopcid.opTyhbasg such as

lﬁﬂﬁ [ wat er and the |ike.
Opt?%na Pﬁ?r%ﬁ%?&dn%%éﬂeof the solvents sel ected from

the |isted above can be m xed and used. The reaction
tenperature can be gptionally set dependi ng on the
cghﬁdé%ﬁﬂ@ntféa]bé)e arvieh OUb AVithPHE splvaRlt POAN tae APEFRIt lelding, for

nsyﬁlggl tNers sﬁ'ch nsoctile h Eh[ &d dts.c;})pr?pyqusueé1 gl X&%lgé)gﬁlialégdrofuran

e redction hay e co

t CTHB) hein Q- cﬁﬁféﬂﬂik%tﬁﬁx@'a&‘orﬁatld ﬁycﬁéczﬁ@d)ﬁsssuc_ﬁh@ benzene, toluene
pugPound of the formula (I1-i-d), (Il1-i-e) and (U-i-f)
aplenergirdey yucérv@ﬁ hegboratrile; angides sirhbes P @pdinesthyiformamide

t Eﬁl\ffﬁeNOfN Ic(umet ylace aanfdg Ltﬁ?VIAC) and N-methylpyrrolidone (NMP); urea
such as 1,3-dimethyl-2-imidazolidinone (DMI); and the like. Optionally, two or more

of the solvents selected from the listed above can be mixed and used.

The reaction temperature can be optionally set depending on compounds to be
reacted. The reaction temperature is usually, but not limited to, about 20°C to 120°C.
The reaction may be conducted for, usually, 30 minutes to 60 hours and preferably 1

to 48 hours.

Alternatively in the Step D-1b, the compound of the formula (II-i-c) (wherein Ar, Q',
Q% Q3 Q4 and R' are the same as defined above) can be obtained by the reaction of
the compound of the formula (VI) (wherein Q', Q% Q°, Q*, R' and X are the same as
defined above) with the compound of the formula (II-i-¢) (wherein Ar and L are the
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Met hod [E] The conpound of the formula (I1-ii)
(wherein Ar, Ql, @, @B, &, Ra, R, R3, R5, R6, 15

w®RZooane3B1 are the sane as defi ned above and PCT/EP2003/011976

represents 0, S or NH) can be obtained by the
followi ng procedures; 5 RS RS RRR2 RS R2 R z 32
Q/ X-~ RQL'~QAr-_ Qz A-®RRa | 3 Step E-1 Q1 Y

Ra Step -2 N3 a Y X®U'QY®BR H~-H,Qll-ii ¢ 5

Z5\,z Q4 (Il-ii-a) (Il-ii-b) Step E-3 | R11 L

(éakne' és d@ﬁned] &B‘ov@?m SentRAr Bénndr ég%cr%edm@tqﬁj =2 Of Refhibd [C] for
Q(ll-ii) 20 In the Step E-I, the

chhapmpa:htlohotfﬁe coopowhdof the foimuhy IDwherein z, Ar, Q,
2, B, A, Ra, R, R3, R5, R6 and R7 are the sane as
defined above and Y5 represents protecting groups

S#@!RF %ﬁﬁ%yzbe e wn%o%aldmheg FRmRla (TRI-2) RRicdieAr, ©F; 6% Q°, Q°
and R! are the same as deﬁned above) can be obtained by the reduction of nitro group

of compound of the formula (II-i-¢) (wherein Ar, Q' Q% Q% Q* and R’ are the same

" as defined above) using an agent including, for instance, metals such as zinc and iron

in the presence of acid including, for instance, hydrochloric acid and acetic acid and
stannous chloride, or by hydrogenation using a catalyst including, for instance,

palladium on carbon and platinum on carbon.

The reaction can be carried out in a solvent including, for instance, ethers such as
diethyl ether, isopropyl ether, dioxane, tetrahydrofuran (THF) and 1,2-dimethoxy-
ethane, aromatic hydrocarbons such as benzene, toluene and xylene, alcohols such as

methanol, ethanol, 1-propanol, isopropanol and tert-butanol, water and the like.

The reaction may be carried out, usually, at room temperature to 100 °C for 30

minutes to 12 hours.

In the Step D-3, the compound of the formula (II-i) (wherein Ar, Q', Q% Q% Q4 RY,
R!, R R’ and R® are the same as defined above) can be prepared by the reaction of
the compound of the formula (II-i-a) (wherein Ar, Ql, Q% Q°, Q" and R are the same
as defined above) with the compound of the formula (II-i-f) (wherein R® R® R®and
RS are the same as defined above) in the presence of a reducing agent, for instance,

such as sodium triacetoxyborohydride, sodium cyanoborohydride, and the like.

The reaction may be carried out in a solvent including, for instance, ethers such as
diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimeth-
oxyethane; aromatic hydrocarbons such as benzene, toluene and xylene; amides such
as N, N-dimethylformamide (DMF), N, N-dimethylacetamide and N-methyl-

pyrrolidone; alcohols such as methanol, ethanol, 1-propanol, isopropanol and tert-
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met hoxybenzyl, 3, 4-di net hoxybenzyl and the I|ike,
sul fur-protecting group; for WO 2004/ 043926

wEOHBPR0O3/ 011976 -44 instance, acetyl, benzpgl/ER20d3/011976

the |i ke, and am no- protecting group; for instance,
t- butoxycarbonyl, 9-fluorenyl met hoxycarbonyl and the
like) can be obtained in a sthilar nmanner descri bed
in Method [C] or [D for the preparation of the
compound of the formula (11) or (Il-i) by using the

CoRRANNErhictarl fueh BRIAGRLIC labid vaf) ahivies 18t Obtiodl Pl two or more
X and Y5 are the sane as define above)

@, B,

i nﬁlheadlvont8§h1ect@d>ﬁ'pmh@l ligted 2ot qagogmized sad usefn t he

Step E-2, the conpound of the formula (lI1-ii-c)

(wherein zZ, Ar, Ql, @, B, &, Ra, R, R3, R5 R6

a‘i’ﬁe '?gacﬁﬁﬁ téhSer 28 EcASHAGti Aty %@@&éﬁen&ﬁg cﬁﬁth@ fc@ﬁfpb@ﬁds to be
he 10 renoval of protecting group Y

cmacpte:dn’ﬂh@featthm tempenatuae {slusailly, bt mﬁsméedwtozabomo"@ 100°C.

aht FREHISIb RS P DAL PEREREDE SOSRPHER® ¢ A FsADY Rreferely 1

ofo.@iﬂ&ﬁ%t' ng group Y5 can be conducted by wusing a
base 1 ncluding, for instance, sodi um hydroxide,
['ithium hydroxide and 15 potassiun1hydroxide or an

T bt eompeiihaiine el Ghatbnd-e) G (eny aeeeraiciely availsble

?hﬁ%m@ﬁwﬂ%ﬁ?g?ﬂlﬂ%g%ﬁggﬂﬁ%hﬂ%ggﬁgn]on cg?LgkyELd

palladlun1hydrOX|de when Y5 is benzyl,

4- met hoxybenzyl or 3, 4-di net hoxybenzyl. 20 Wen Z

r deghad B sul fur, the renopval of protecting group Y5

can be conducted by using a base such as sodi um

hydr oxi de, 1ithium hydroxi de, potassium hydroxi de, and

”Fﬁe lebit@ountemnhé forefues GI-4ip (whirem, A, lE, QénQYa’, Bf, R2, RS, RS, RS,
rotecting group Y5 can_be conducted by 25 using

a& @sd RC Hraghe pang e defeas: thovacand, Zigeresst Ok |Sc°1a1§ﬁ} can be
bas i ne, piperazine and the |ike.

Tﬂ%mFggéW'%%ﬂ@Qﬁ” §g$WF§d out in a solvent

i ncluding, -for instance, ethers such as diethyl

et her, isopropyl ether, dioxane and tetrahydrofuran

(THF) and 1, 2-di mreth- 30 oxyet hgine; aromatic fj;ﬁz

hydrocarbons such as benzene, R R%ene and xyl ene; R®
R
di netg Y & pe a Q1/QYANN =
: Step E-1 /‘L Y i, R" Step E-2H JI\ Q? R
Y5~z Ys\ Q4-.03 R Sz e (I-ii-)
N-ii-a Il-ii-b
(IH--a) . (I-ii-0) Step E-3 | R'—L (iii-d)
R5

In the Step E-1, the compound of the formula (II-ii-b) (wherein Z, Ar, Ql, Q% Q% QY
RE, R?, R3, Rs, RS and R7 are the same as defined above and Ys represents protecting
groups such as oxygen- protecting group; for instance, Ci alkyl, benzyl, 4-

methoxybenzyl, 3,4-dimethoxybenzyl and the like, sulfur-protecting group; for
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formam de ' (DVF), dinethyl acetam de( DMAC),
1,3-dinethyl-3,4,5, 6-tetrahydro WO 2004/ 043926

wEOHBPR0O3/ 011976 -45 2(1H)-pyri m di none ( DMPLIEP2003/011976

1, 3-di met hyl - 2-i m dazol i di none (DM ), al cohols such -
as met hanol, ethanol, 1-propanol, isopropanol and
tert-butanol, water and the- ﬁﬂke Optionally, two or
more of the sol vents selected fromthe |isted above
can be m xed and used. 5 The reaction tenperature is

UsistahdeY acddil bbloyl bl BRdike) and bmirio- fooihetx@@;ﬁuppﬂ)r instance, t-
prefer abI y about ZOC to 100C. The reactjon may

donaiycaddnylord- ﬂu@@@ylnythogmcarbﬁrwbtagg thg lilee) nesr ge éﬁ@med in a

pr ef er abl y %1 ‘ﬁeﬁ @M%ﬁ%d]h@i (O? [qugll tzg \M%,p%e nl%g ol?&?e compound

C%fth%rm% I_g%r (IIF?by ting 88 compouribof thHe fcﬁﬁﬂﬂﬁlll-uaar) éwherein Z,
ef

e same as i ned "above) can be obtaine
r@aq’ on, @f, 3 hed Yeryeahadand ag defined ehoyel nestwf/ of tb9 compound of
(V\hrelnéArQl(pQBQélRaRZRSRS%
dhefemult @B he sane as defi ned above) with the
compound of the formula (lIl1-ii-d) (wherein R11 and L
are the sane as defined above). 15 The reaction may pe,
Clarthé StbpdLiL, fha campokndesfithe forhubi @gii-o) GwhérastanseQ’, Q7 Q°, Q%

| | he h d
8 B R~ Bt BY vk S Sin R SN F 47 % PR by e
%%W%%glt é{ehﬁl?% %11%% a8%f %ﬁécganﬁ%uﬂﬂ '@Qﬁé’foﬁﬂﬁl’ﬂ%‘l -9) (wherein Z,

acet am f oxi des suc

dAnEyhYF, QUKFoRT, 88, RARA R hed N saze ﬂmammaub@nedtamv@r
20 nore of the solvents selected fromthe Iisted above
can be m xed and used. The reaction tenperature of the

@ﬁls ?ge & r‘Eo %gyg it a'(t:k%oen%{rloﬁl &tprg%elﬁﬁg@% of, tebe conducted by

e react erature I S
|aYba§éUIncIiﬁ]§n§ i fot tigdarice, socahmuhydr])@ﬁel d)lttﬁﬂmchﬁhdmde and

preferably about 10C to 80C. The react| ma%]& gﬁ
ceatassagn bmdrome, onauadiq jnelusingyit SIS EnS% DYGR agjdgtrifluoro-

g r e ﬁ{ag le émc ﬁﬁa E‘O?IO ctid% %ﬁ%tﬂeo&bn%qgff ﬁ’fd:ggenation using a

I'n the presence

Eé‘ﬁﬂ?ét‘-’lﬁclu@iﬁg ﬂ)? 69, palhdite @ncabdbiid patadiunhiyiroxide, when
such”as sodi Um hydri de or pot assi um
Ys is benzyl , 4-methoxybenzyl or 3,4-dimethoxybenzyl.

When Z refers to sulfur, the removal of protecting group Ys can be conducted by
using a base such as sodium hydroxide, lithium hydroxide, potassium hydroxide, and

the like.

When Z refers to amino; the removal of protecting group Ys can be conducted by
using acids such as trifluoroacetic acid, hydrochloric acid, or base such as

morpholine, piperaiine and the like.

The reaction can be carried out in a solvent including, for instance, ethers such as
diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimeth-
oxyethane; aromatic hydrocarbons such as benzene, toluene and xylene; dimethyl-

formamide (DMF), dimethylacetamide(DMAC), 1,3-dimethyl-3,4,5,6-tetrahydro~
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hydri de; al kali netal al koxi de such as sodi um
met hoxi de or sodi um et hoxi de; al kali 30 net al

whyeroxisde such as sodi um hydroxi de or potassi BOT/EP2003/011976

hydr oxi de; carbonates such as sodi um carbonate or
pot assi um car bonate, and hydrogen carbonates such as
WO 2004/ 043926 PCT/ EP2003/ 011976 -46 sodi um hydrogen
carbonat e and pot assi um hydrogen carbonate; organic
am nes such as triethylanm ne. The conpound of the

f o( IR rinhitiriohe @VENG), ( 13l ditretty)-2dredazolidimnas @DMY), alcohols such
avai lable or can 5 be prepared by the use of known

t es: mreiipneks etivsoh ddpropmothisopropgolaad dert-buiapal, avater and the like.
Ll-ii | ere
aFP@U%al ¥y g“’%Pé ni%%qé@ﬁg%s@n éﬁgﬁtsﬁ %&b%h%%ab&gﬁ C%Pe mixed

ngﬁd{l(f{prted to be, obtained by the follow ng

proce 1100 @I 3\ '/Q@~1'-21"" R// I
. >R|Q4tQ~'~QI Nstl " Cs-- DA 11 StepFl
Step F-2 Qa O R.(I1-ij

C
( ﬂ‘h@.rpachasl temserzwq “RFQS‘SEHé(p bRt aopg&e@ﬂltoa abwtn? R torg00°C and
RE{efggb@ abBut 20°C to 100°C. The reaction may be conducted for, usually, 30

minutes to 48 hours and preferably 2 hours to 24 hours.

In the Step E-3, the compound of the formula (II-ii) (wherein Z, Ar, Ql Q% QY Q4
R: R% R? R’ R R7and R are the same as defined above) can be obtained by the
reaction of the compound of the formula (Il-ii-c) (wherein Z, Ar, Q', Q%, Q*, Q%, R,

R? R} R’, R® and R’ are the same as defined above) with the compound of the |

formula (II-ii-d) (wherein R" and L are the samie as defined above).

The reaction may be carried out in a solvent including, for instance, alcohols such as
methanol and‘ ethanol; ethers, such as dioxane, and tetrahy&oﬁnm (THF); nitriles
such as acetonitrile; amides such as dimethylformamide (DMF) and dimethyl-
acetamide; sulfoxides such as dimethyl sulfoxide, and the like. Optionally, two or .

more of the solvents selected from the listed above can be mixed and used.

The reaction temperature of the reaction can be optionally set depending on th‘e‘
compoimds to be reacted. The reaction temperature is usually, but not limited to,
about -10°C to 200°C and preferably about 10°C to 80°C. The reaction may be

carried out for, usually, 30 minutes to 48 hours and preferably 1 to 24 hours.

The reaction can be advantageously conducted in the presence of a base. Examples
of the base include an alkali metal hydride such as sodium hydride or potassium
hydride; alkali metal alkoxide such as sodium methoxide or sodium ethoxide; élkali
meta] hydroxide such as sodium hydroxide or potassium hydroxide; carbonates such

as sodium carbonate or potassium carbonate, and hydrogen carbonates such as
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20

Il 3~1Q NHR R Q4Q((II-11li) 15 In the Step F-1,
the conpound of-the formula (Il-iii-b) (wherein QL,

WOR004Q83926¥4 and R are the sanme as defi ned abPeUBEPA3011976

be obtai ned by the reaction of the conmpound - of

formula (lIl-iii-a) (wherein QL , &4 and R are

the sane as defined above) éh

N-[tert-but oxy(di net hyl am no) net hyl ]-N, N-di met hyl am ne

. 20 The reaction may be carried out in a sol vent

i Bedibsli HidrogR calbbaita AAE potasding &ydtozen chrpdnae;aorhaiis amines such

such as di chl or onet hane, chl orof orm and

1a9trigitodaminget hane; ethers such as diethyl ether,

i sopropyl ether, dioxane and tetrahydrofuran (THF) and

1, 2- di net hoxyet hane; aronatic hydrocarbons such as

b%é 8B@pold d{&ﬂ@f@ﬂﬂl%ﬁw desaré behmagcidlly available or can
|netRyIfornan1 de N, N—dlnethylacetanlde and

mee@aﬁA/b@zﬂs@m d’ﬁ@bﬁm@msiq@mwa - 47

met hyl pyrrol i done; sul foxi des such as

di net hyl sul foxide (DVMSO; and the like. Optionally,

ty%&gd re of the solvents selected fromthe |isted

above c be m xed and used. 5 The reaction -

tenperature can be optionally set depending on the

odBRrppows o gy iﬁ%@ﬁ (FBT RSBt 08 1 -Fo0t, KTy 1 md RS

gﬁn&wg Qféﬁ f}\tetjdcafnose s Uah | ¥miteD td1HRUGBRideR by the

ours an pre era to 24 hours. 10 In the Step
F{dlowihg poeapees)d of the formula (Il-iii-c) (wherein
Ql, @, B, U and Rl are the sane as defined above)
can be obtained by the reaction of the conpound of
for [1-iii- &%ﬁ%§”§$p Q1, & and Rl are
t he¥jis as def iqgedyabov vmthghlomhea and ‘
smvél\esglve—t-eeath ¢ V\/lth_nceLhyd mfe s15 QTQ%/C)\

X Step F-1 Step F- 2 o .Q°
(Il-iii-a) (li-lii-b) (Mic)  stepF-3 R' Q

’/ W\

(lI-jii-d)

R .
) R _R?

Step F-4 i}q VI
HN R®

(11-li)

In the Step F-1, the compound of the formula (II-iii-b) (wherein Q', Q% Q°, Q* and
R! are the same as defined above) can be obtained by the reaction of the compound
of formula ([I-iii-a) (wherein Q', Q%, Q°, Q* and R’ are the same as defined above)
with N-[tert-butoxy(dimethylamino)methyl]-N,N-dimethylamine.

The reaction may be carried out in a solvent including, for instance, halogenated
hydrocarbons such as dichloromethane, chloroform and 1,2-dichloroethane; ethers
such as diethyl ether, isoioropyl ether, dioxane and fetrahydrofuran (THF) and 1,2-
dimethoxyethane; aromatic hydrocarbons such as benzene, tolqene and xylene;

amides such as N, N-dimethylformamide (DMF), N, N-dimethylacetamide and N-
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The reaction may be carried out in a solvent
i ncluding, for instance, ethers such as diethyl

we@tdven439260pr opyl et her, dioxane and tetrahydr € /ER2003/011976

(THF) and 1, 2-di net h- oxyet hane; aromati c hydrocarbons
such as benzene t ol uene and xerne am des such as
N, N-di nmet hyl f or mam de (DVF), 4N, N di net hyl acet am de
and N-ret hyl 20 pyrrolidone;: sul foxides such as
dinethylsulfoxide (DVMBO) ; al cohols such as net hano

P@gnoﬁdcﬁ{eo RATGkided SO apanabibgBdlfs e (DMSOR! aminthe like.
Optionally, tw or nore of the solvents

s@ptﬂmtaﬁgi, fiwrcoon mbwe dfithe selverio salectethirpm the kisigd ahevag@dbe mixed
The re&ctlon can be advantageously carried out in the

fte of a base including, 25 for instance, alkal
nmet aI hydr oxi de such as, sodium hydroxide, lithium
hydr oxi de and potassi um hydroxide; and the |ike. The
r "Bleec tdaotiort emperatre roan denoftenaljt s@r@pb@dusgpndb@eﬁmp@@lds to be
on the conmpounds to be reacted tion R o
CREATIER bR BAFLOT IETRPGIre SR IHGE b R DEBLY I LS0C
to 100C. 30 The reaction may be conduct ed for,
usually, 30 mnutes to 48 hours and preferably 1 to
2thdrerction ME BO OdideRA F6r, REBIFP200810¢1 9748 houtgandprefasably 1
Ste the conpound of the formula (Il-iii-d)
W?g\’félufﬁQl @, @B, U and Rl are the same as
deflned above) can be obtained by the oxidation
reaction of the conmpound of formula (Il-1ii- )

(e Sitep QD, HPoonPoun@b( andforhubr @-iihe (vderiad’ 5Q% Q°, Q" and

defi ned above) using oxidating_ agr I nst a

t f
SEI: hredbe RyTP 68 EpfngdeabeXPRan %Obé%nﬁ 3}%@?&’&?1 éﬁ? gorpound

e i ORI PR s v

hw% UEiBHRAARA Suehsse teHathdn mﬂi&hé’tﬁﬂaodﬁbl or of orm and
1, 2-di chl oroet hane; ethers 10 such as diethyl ether,

i sopropyl ether, dioxane and tetrahydrofuran (Tl F)

BRRe Brgtich B IS Br O 1AL TR SN0 9B BRNSCS itk Such o

Qlher, &k 1 etferP ERRAAO A kSORY@DARS (THE) and 12 dimeth-
ter?@gut gﬁo Gﬁgg}lie? pand the |i key Optional |

ooxyutiraae pdrotnlatic hyxﬂmearbenssvelble@s benzene foliene andsta] eab‘@‘ﬁ@s such
Can © Iy]d1mgth}§l?ormam1ge (DMF), N, N-dimethylacetamide and N-methyl-
pyrrolidone; sulfoxides such as dimethylsulfoxide (DMSO); alcohols such as
methanol, ethanol, 1-propanol, isopropanol and tert-butanol and the like. Optionally,

two or more of the solvents selected from the listed above can be mixed and used.

The reaction can be advantageously carried out in the presence of a base including,
for instance, alkali metal hydroxide such as, sodium hydroxide, lithium hydroxide

and potassium hydroxide; and the like.

The reaction temperature can be optionally set depending on the compounds to be
reacted. The reaction temperature is usually, but not limited to, about 20°C to 100°C.
The reaction may be conducted for, usually, 30 minutes to 48 hours and preferably 1

to 24 hours.
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15 The reaction tenperature can be optionally set
dependi ng on the conpounds to be reacted. The

WO e@aidee t enperature i s usually, but not |inm PEOEPHN3/011976

about 0C to 150C. The reaction may be conducted for,
usual Iy, 30 mnutes to 48 hours and preferably 1 20
to 24 hours. The conpound of‘%ié formula (Il-iii-a)
and (VI1') are comercially available or can be
prepared by the use of known techniques. 25 Method [
The conpound of fornula (I'1-iv) (wherein Q1, CQ @,

Sl ey B - BiF% oML the s Pk h G Bt Q° and

n f
phocih e °4ﬁ%ﬁ§%%ﬁ§‘%233€89¥?8ﬁ#‘%82 ot*v%f”%%n spbion of the
thm@p&md\( of $01hnﬂBQIIRﬁ-c§?‘{W@el(eﬂle ved) vf aihldCR Arerrthe same as
IAr H> L.iAr" SN, RaQIRLNY4Ste & Q
Y4efmedsehgyelenging pxldavn&)igqemlfqr\mmn% Suqi% whde?%fﬁl Rsaxide, m-

Le l:cl):rlopler e%%om acid, oxone, and the like.

The reaction may be carried out in a solvent including, for instance, halogenated
hydrocarbons such as dichloromethane, chloroform and 1,2-dichloroethane; ethers
such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-
dimethoxyethane; aromatic hydrocarbons such as benzene, toluene and xylene;
alcohols such as methanol, ethanol, 1-propanol, isopropanol and tert-butanol; water,
and the like. Optionally, two or more of the solvents selected from the listed above

can be mixed and used.

The reaction temperature can be optionally set depending on the compounds to be

reacted. The reaction temperature is usually, but not limited to, about 0°C to 150°C.

The reaction may be conducted for, usually, 30 minutes to 48 hours and preferably 1

to 24 hours.

The compound of the formula (II-ii-a) and (VII’) are commercially available or can

be prepared by the use of known techniques.
Method [G]

The compound of formula (I-iv) (wherein Q', Q% Q% Q% R%, R!, R%, R® and R® are

10

Qﬂ

Jouy23
the same as defined above and Ar’ represents Z or ) can be, but not

limited to be, obtained by the following procedures;



RS RBRZ RS RBR z A' HHQLi HRa "I @Ar ~N Ra
Step G4 QY RL Q410 (I1-1V) ~4, @B 4 RQ(Il-iv-c) In
wWo b@4843ps G 1, the conpound of the formula (I|PCWERY003/011976

(wherein Ar', L, Ra and Y4 are the sanme as defined
above) can be obt ai ned by the reaction of the conpound
"of formula (I X ) (wherein AP" L and Y4 are the sane

as defined above) with the 5 conmpound of formula

(Hiv-d) (wherein L and Ra are the sama as defined

above). The reaction may be car U« in a sol vent
i ncludi ng, for instance, halog at e hydrocarbons
such as di Ehfl\o,gaorret hane, chl qpefeg and

1, 2-dichl or oeéha(g et hers such as di et hyl et her,

i sopropyl eth di oxgne ang tet fdhydr of yray /SRI;IF)/\ar;d
1,2 e dﬂrre.t_hax,yet Hane '&Qorratﬂ—e—-ﬁy*dr ocd Cfb sulbh a3
bentene \toI uene and xyI ene; b des swretr~as®N, Ys

N- di net hyl4f@renam de (DNF), N, N-di met hyl acefyamgyde and
N- 8% hyl pyrrblidone; sul foxides such as

di met hyl sul f oxi de (DMBO); al cohols such as neth 5nol ,
et hanol, 1-propanol, isopropanol and tegfebu aﬁo?Rand
the like. Optionally, two or nore of the so|vent (-iv-e)
selected fromthe |isted above can be m xed pnd used.

15 The reaction can beGRagzvant ageously carrietl oufs in -
the presence of a bas® ncI udi ng, for instancgs

pyri di ne, SOdIéim baedr r dle or potassium carbonatk ,and
the like. I’\?ﬂétl tRnperdture cap, 4 Ldy

set dependl om’t he conpoundstet @4be «rf%io Heact €d, ~The
reaction Fenpet at ur e usual Iy, but! Qi ted, i)
about 20C to 100C. WD 2004/ 043926 PCT/ EP2003/ Ollé)

- BOhd Bepr@Aac Hiedniaynd6f 1o Iﬁcﬁiﬂﬁﬂzedl-h)a) (vilph 1Ay, 13(1?3 and Y, are
m nut es to 48 hours and Breferabl

the same as defined above) can be obtained by the reaction of the compound of
formula (IX") (wherein Ar’, L and Y, are the same as defined above) w1th the

compound of formula (II-iv-d) (wherein L and R* are the same as defined above).

The reaction rﬁay be carried out in a solvent including, for instance, halogenated
hydrocarbons such as dichloromethane, chloroform and 1,2—diohloroethane; ethers
such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THF) and I,2-
dimethoxyethane; aromatic hydrocarbons such as benzene, toluene and xylene;
amides such as N, N-dimethylformamide (DMF), N, N-dimethylacetamide and N-
methylpyrrolidone; sulfoxides such as dimethylsulfoxide (DMSO); alcohols such as
methanol, ethanol, 1-propanol, isopropanol and tert-butanol and the like. Optionally,

two or more of the solvents selected from the listed above can be mixed and used.

The reaction can be advantageously carried out in the presence of a base including,

for instance, pyridine, sodium hydroxide or potassium carbonate and the like.

The reaction temperature can be optionally set depending on the compounds to be

reacted. The reaction temperature is usually, but not limited to, about 20°C to 100°C.
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to 24 hours. In the Step G2, the conmpound of the
formula (Il1-iv-b) (wherein Ar', Q, @, B, A, 5 R,

w@anoand3o¥sl are the same as defined above) can PET/EP2003/011976

obtai ned by the reaction of the conpound of the

(I'l-iv-a) (wherein Ar', L, Ra_and Y4 are the sanme as

defi ned above) wth the corrp@ nd of the formula (VI)
(wherein QL, @, B, 4, Rl and X are the sane as

defi ned above) in a simlar manner described in Step

CTRe ofactibr hragt HeG@onfiwuted foneuspalip a0 atinuies ¢d 48 hewscnp puefdrably 1
of the formula (Il). 10 In the Step G 3, the conpound

ofo #hBoW®rnula (I1-iv-c) (Ar', Ql, @, @B, U, Ra, RI,

R2, R5, R6 and Y4 are the sane as defined above) can

be obtained by by the reaction of the conpound of

f m fhel Serl G=1, ¥hdorhpheideiftheNormulQYI1-iD) (@Bere@AAr RIQ', RE, Q°, Q°,

q Y4 are the sane as defined _above)

cBanuaml Bi aedhergimae o3 fefinedaapoysiifap é’ieerLamfFQ’QbY ﬂfsrep@on of the

def
nﬁ%}mB%‘mid;?efrtﬁggﬂé}jta aﬁegmgédr_rv,:]%tﬁr%ﬁé |e1>4 Garg & #aﬁ?ecés' ®Bined above)
| REfAMRE @0 h@&@ﬂ #eethrmivdnay ariRgels %k;cq% @, Q",R' and X are the

di chl or onet hane, chlorof ormand 1, 2-di chl or oet hane
es4ree 8s d@ﬁmald 2OV mtarﬁ}mﬂ@tm@mer Hessgberbin Step Ke? of Method [C] for

di.oxane tetrahydrof.arari nd 1,2-. 20
direy ﬁ%{% %ﬁg B é%ﬁ/@hﬁ"g&r@ ins such as
benzene, toluene and xyl ene; am des such as N

N-di met hyl formam de (DMF), N, N-di methyl acet a .
hérxﬁ*:eStepl@yB,ptﬂnespmpDumﬂ of tharfouiila fidv-c) (Ar, Q Q Q QY R,

sa ety et BRRSE b Tl B b g reacion
K EE%Q%Q%H “na%?%ﬁ QlivaAN Gl ALLGBNY, RNGIRE R® and Y, are

nal L wo™ or re of the solvehts sel’ect
f Itmm’(beas @éihied&bevb)aﬂdvﬂlemmpbendmﬁ Gotnona (Dised) (Wiegein L, R?,
gction can be adv ag usBy carried out in the
pﬁb@@ﬁ@eaﬁftﬁsﬁﬁ§és @b for instance, sodium
hydride, |ithiumdiisopr opyl am' de, n-butyllithium
sodium bis(trinmethylsilyl)am de and the |ike. 30 WD )
2004/ 1045398 6m BC be Efa20RB 4@ 1ih 9 Solveri lincluding, for instance, halogenated

hydrocarbons such as dichloromethane, chloroform and 1,2-dichloroethane; ethers

such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran’ (THF) and 1,2-.
dimethoxyethane; aromatic hydrocarbons such as benzene, toluene and xylene;
amides such as N, N-dimethylformamide (DMF), N, N-dimethylacetamide, hexa-
methylphosphoric triamide, and N-methylpyrrolidone; sulfoxides such as dimethyl-
sulfoxide (DMSO); alcohols such as methanol, efhanol, 1-propanol, isopropanol and
tert-butanol and the like. Optionally, two or more of the solvents selected from the

listed above can be mixed and used.

The reaction can be advéntageously carried out in the presence of a base including,A
for instance, sodium hydride, lithium diisopropylamide, n-butyllithium, sodium
bis(trimethylsilyl)amide and the like.
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The reaction tenperature can be optionally set
dependi ng on the conpounds to be reacted. The

WO e@aidre t enperature i s usually, but not |im PEDEPY3/011976

about -100Cto . 50C. 5 The reaction nmay be conducted
for, usually, 30 mnutes to 4? hours and preferably 1

to 24 hours. In the Step G 4, the conpound of the

formula (I1-iv) (wherein Ar'', Ql, @, @B, &, Ra,

Rl1, R2, R5 and R6 are the sane as defined above) can

b&hp regesivaderhyerttoee cane aptionblly obt gerondingi angthgraugpovdds to be

%eatc(hgz C%ﬁp?%ggoﬁ%éﬁawf orlrsrudlﬁgaﬁml Y Ogh@gl%@ %othzl()WC to

d%gdd’led above) in a simlar manner described in Step
a of Method [D] for the preparation of the

conpound of the fornmula (11-1 a) 15 The corrpound of

the formula (IX ), (lIl-iv-d) an

c Shereastion mpy dgaiondusties foprusaaliy, @8 f%‘ﬁé}?é F%dfﬂ 151911&%@ pEeferably 1
g }%]ﬁv\@r techni ques. Method [H 20 The conpound of

fOrAUPR 1 1-v) (wherein Ar, QL, @, @B, A4, Ra, R2,

R3, R5 and R6 are the same as defined above and RI'
represents carbo cyclic ring, heterocyclic ring

Cin & Stgb Csébféneuopmpeuncbyf ther ooeylel (v (Wh@*@@réty& ig’, Q. Q'

Blta%f’ % }?gl k‘ﬁg ??Eaélft %tcfﬁ%sl}ﬁ%//ﬁb%Vﬁ boc Cl | gargd by the removal

C3f RNk %r&fp Y{;&‘glﬁ% ggmg&mﬁ dﬂtﬁ@iorﬁqara @Iaw &)L(ta\rn @', Q% Q, Qf,

Ilmtedto y the follow ng procedures;
2R'RB', Rb R& maﬁd Y4aa1‘e| the lsanebds deﬁ[gedqhove}qlm ginRr manner

(Réfz%:ﬁbpg 11} k@%@- a le %Fi‘-chBjd%Nﬂ?ﬁ gegara ion 0?’[1’1%400%130111’1(1 of the

formula (II-I a).

_ The compound of the formula (IX"), (II-iv-d) and (II-iv-¢) are commercially available

or can be prepared by the use of known techniques.
Method [H]

The compound of formula (II-v) (wherein Ar, Q, Q%, Q°, Q% R%, R?, R?, R® and RS
are the same as defined above and R' represents carboéyclic ripg, heterocyclic ring,
Cr.salkyl substituted by carbocyclic or heterocyclic ring, Cs.salkenyl substituted by
carbocyclic or heterocyclic ring, or Cjgalkynyl substituted by carbocyclic or

heterocyclic ring) can be, but not limited to be, obtained by the following procedures;

RGR R? .

A R 5 R"—H (ll-v-b) _
Q1/QY r\'\{ R RSR Rz or RS
/“\ 3 R’ s R'E—X (lkv-c) reLR?

H\O Q4’,Q S QZ R 3
(StepH-1) 0 Qff R 2 A R
e P Q ~
(Ihii-c) g A T, QX N
SN o R Step H-2 ] b7
>,/u 0 (Step H-2) 0 R
F71 O (li-v-a) R Q" (i)
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(Il ii-¢') ~—~ 11 3RZTQ NRa F(OO ~Q4rQ (Step H2)
3FFRQ Q(Il-v) W 2004/043926 PCT/ EP2003/ 011976

wo 3iv4lomoehe Step H 1, the conpound of the formedBEP2003/011976

(I'l-v-a) (wherein Ar, Q, @, B, &4, Ra, R2, R3, R5,
R6 and R7 are the sane as defined above) can be

obt ai ned by conversion of tH-hydroxyl group of the

compound (Il-ii-c'") (wherein Ar, Q, @, B, &, Ra,

RR, R3, R5, R6 and R7 are the sanme as defined above)

by, the QALEDE M bdinSouinfi Jfl (O FRARINENesH | (FaBiet ARMYYIQ°IQ’, Q°,
in a solvent including, for instance, hal ogenated i
HAIRTe &b s Ruatd RS aé ¢he srmereashdefmed cafionebeat beaphiained by

1, 2-di ¢l al or oet hane; eth such as.di.et\hyl ether,~1 ~2 A3

| SBEFSI of SR By O e oY f%ﬂ&ﬁ’#e?@r‘h%’ ¢ <
Lpuigregh O%S’ eRNgne R7 1. ?ﬁ’@s&rﬁé‘%ﬁéﬁn@@%b@@ef) by treatment with

advant ageously carried out in the presence of a base

i thigluu etinghanefud foninadtaddde fir & sblvghtancindings foryinsteasehalpgenated
the like. The reaction t erature can optipnally
SKiserspena gD o8 ATROCBIIBTRIGIPETHE APEdcrBihioiriahe; s
reactio : ' - t FA 8 TH®) and 1,2-
B8R p BBl b plteh Aictans 2L ORI a0

f dimethusyathbys. 30 minutes to 48 hours a nd preferably 1

to 24 hours. In the Step H 2, the conpound of the

formula (I1-v) (wherein Ar, Ql, @, B, &4, Ra, 20

' R2. 5 7 ar : i . .
B e il i et L e
(for idktadke (idieyIRiheAr pyfline @R tHikeQd, Ra, R2, R3, RS,

R6, and R7 are the sane as defined) with the conpound
of the formula (Il1-v-b) (wherein R'-a represents

het erocyclic rings substift Lkenyl

R e kil PG Dy (2 SRR op, B compounds o be
CRa62k kyHrkbactih téhiferaardio wegh1f bithet tienrdke abblt-09€¢y 100°C.
(wherein R' -b 25 carbocyclic or heterocyclic rings

and X represents netal group including, for A
The reaction may be conducted for, usually, 30 minutes to 48 hours and preferably 1

to 24 hours.

| In the Step H-2, the compound of the formula (II-v) (wherein Ar, Ql, Q% Q°, Q4, R?,

R",R% R*, R, R® and R’ are the same as defined above) can be obtained by the
compound of the formula (II-v-a) (wherein Ar, Q' Q% Q°, Q% R%R% R, R RS, and
R’ are the same as defined) with the compound of the formula (II-v-b) (wherein R
represents heterocyclic ﬁngs substituted C,.galkenyl, or carb_ocyclic or heterocyclic
rings substituted C,.¢alkynyl) or the compound of the formula (II-v-c) (wherein RUP
carbocyclic or heterocyclic rings and X represents metal group including, for
instance, organoborane group such as boronic acid and di-methoxy boryl; organo-
stannyl group such as tributyl stannyl, and the like) in the presence of a palladium
catalyst such as tetrakis(triphenylphosphine)paliadium.
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i nstance, organoborane group such as boronic acid and
di - met hoxy boryl; organo- stannyl group such as

WO 2o0B0#3pR6 St annyl , and the like) in the preseneer/apP20a3/011976

pal | adium catal yst such as :

tetraki s(tri phenyl phosphi ne) pal | adi um WO 2004/ 043926

PCT/ EP2003/ 011976 -53 The reattion can be

advant ageously carried out in the presence of a base
including, for instance, trinethylam ne,

t ThekdaelisRcaebe G@SintiFetalpoaeitd ousindihe presendooid base including,
pot assi um car bonate, and the |ike. 5 The reactian
béorciastenesy wimethyeraingo fadiflaming Gesivg, c%rb@n%t%s@éﬂ% Shrbonate,

et hers such as et her, isopropyl ether,
dP%t%iPh‘gna?ﬁr&’oP%tF’r%‘ﬁ%?%lfur an (THF) and 1, 2-di met h-
oxyet hane; aronatic hydrocarbons such as benzene,

tol uene and xyl ene; am des such as :
NThE déavtioh yafyobeareatiietk oQDRR) solwmu@nlh@ﬂ&yfoaeww getherp guch as

AR FORDRY (R oxeat dnhoret ity (Fgm) and 12-dimeth

"Skyf@'ike!e) ax%hﬁﬁ@ qa!ydroémﬁameﬁ lhs berSRRE,ABRBA ardBylene; amides such
tert-butanol and the Iike. Cptlonally, two or nore of

t he Mchhmeﬁxytfeham@d f(DMJF)t, heéN,N-ditnethydarstesnidan apé N-methyl-

e 0 beo T sl on LSRR WA O e a0
" oRE gl emﬁolb??i@)ﬁzogl :10 B aﬁ&l%l% tbﬁ—%%@i hd theUike n@fstlonally,

[1Tm 0C. 15 The reaction may be
consloctetk éfothe salsers $ofecti0frarh thet sed Zbo8 chwbe sixaddnd used.
preferably 1 to 24 hours. The conpound of the formula
(I'l-v-b) and (Il1-v-c) are conmercially available or .

C%ﬂe rga%geﬁ ?%%W%%ﬁhge.yﬁqn%ﬁy E@f&ébzegﬁ%gn@rgﬂl%scom ﬁnds to be

. e prepa
b)feabt%tlh@ﬁle fdattionMempefare ingsaldy, tuheot limited ‘ans alpduit )ZO°C to 120°C.
including (I'1-i) to (1l1-v) can be further act ed

B 6 Fsactipie mayhstoondusitdsiontuspally, RS miyteRid 43 oy gnd preferably 1

r 1) including (11-i) to (l11-v) to synthesize
tﬁéﬂg%%F%ed compounds in the scope of the present

‘invention by the any 25 conventional nethods or

conmbi nation of any conventional nethods. Al sog,

cabe ggmaeumfe@iﬁba fcfmqulq Gl-piy) and Ne-or e C%B@ffil%llye%ﬂa&ak&? or can
f%é Pfeipﬁ{f’)%%&% CRNE ﬂtgﬁm}\{fng%%aues( Hle); c&nﬂﬁ(l.)ﬁi%' &gché kc!miu)a (I1-ii-¢’)

can be prepared by Method [E}.

The compounds of the formulas (II) including (II-i) to (II-v) can be further reacted to
modify the substituents at R, R and R of the formula (IT) including (i) to (II-v)
to synthesize the desired compounds in the scope of the present invention by the any
conventional methods or combination of any conventional methods. Also, in the
course of Method [A] to [H] above, the substituents at R!, R? and R"? of the formula
(ID) including (II4) to (1I-v) can be modified.

When the compound shown by the formula (I) or a salt thereof has an asymmetric
carbon in the structure, their optically active compounds and racemic mixtures are

also included in the scope of the present invention.
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When t he conpound shown by the formula (1) or a salt
t hereof has an asymetric 30 carbon in the structure,

WO b@i43pé i cal |y active conpounds and racen ¢ POREPR208%011976

are also included in the scope of the present

i nvention. WD 2004/ 043926 PCT/EP2003/011976 -54

Typical salts of the conpound5 hown by the forrmula (1)

include salts prepared by reaction of the conpounds

of the present invention with a mneral or organic

acid or an organic or inorganic base. Such salts are
nown as _aci d addition and base addition salts,

s Eé’%’é‘%]siaiifél%f the\eprgounst ih@iwm @aihesfwméiauﬂ)a mciitﬁegeahs prepared by
nc‘b'f:t!ﬂe 23 g%r%cﬂor oc rggch?fnlvgﬁlti Su'%%&%ﬁs 8r grgflr&c acid, or

osp oric acl oric
hmdrdrga:inc oRGhérganid Eda@ | Suled, saltoide U@ 6s AGIAIKIAiHHC Bnd base
without limtation, p-toluenesulfonic acid,
nﬁ@a%sai@ #iGPeseNYel. aci d, oxal i ¢ aci d,
p- br onophenyl sul foni c aCid, succinic acid, citric
acid, benzoic acid, acetic acid, and the like. _

Baskls a6l @rird Qs SAdIhd 1&16@&%%01&@ Q86n € MRt f1ﬁﬁ’t'§hon sulfuric acid,
i norgani c bases, such as, wthout limtatio

aphasphen hﬁyld,r bydrd@ﬂomd keiflj Ingsirotsoatic lagidy hxcilrctehc abil ail e like,
%gith net al gl r oxi dﬁ{? jarb nat es, - bi car bonat eg
CHEMG REYS o dHiouh guatiog,, é’htog’§nes Pioffid, methane-
| iulichas beia a - -
tris(hydr o&?ﬁ%{bﬁeﬁ !)i a?n]b%nrr%él{egﬁgﬂ%rggnda ratﬁlﬁ eS uf(ilﬁlg acid, citric acid,
lcgsidhcdticocgamdthbdikes ' include, sodium :
hydr oxi de, potassi um hydroxi de, potassium carbonate,
sodi um car bonat e, sodi um bi carbonate, potassium

e
P one o L A e A A ERIINTL 8o

- dirpahticn, tdmeneniim Hederidenglkalind trmetalslﬂj&&bmtibieﬁllkshnd%h metal

nDdified to formlower al kylesters or_ known ot her
P dess fgrhomatepy Bicatbegates, ?éidh&lie §i§¢=vam%§rgailrrobéses such as,

ISR t it

3‘2 ope oliIH Xﬂfd’ﬁ r%gléaréﬁ | ni/en%ltl @'@g ouﬁ&lt)%’?m? Tgthane,
pmdﬁihathhenvEmmplﬁs Bﬁyndigaxﬁd Bhébb Sih@ﬁ@@ dotiv@ @bdfo&fd@s potassium
such as

hydroxide, potassmm carbonate, sodium carbonate, sodium bicarbonate, potassium

bicarbonate, calcium hydroxide, calcium carbonate, and the like.

The compound of the present invention or a salts thereof, depending on its
substituents, may be modified to form lower alkylesters or known other esters; and/or
hydrates or other solvates. Those esters, hydrates, and solvates are included in the

scope of the present invention.

The compound of the present invention may be administered in oral forms, such as,
without limitation normal and enteric coated tablets, capsules, pills, powders,
granules, elixirs, tinctures, solution, suspensions, syrups, solid and liquid aerosols

and emulsions.
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without Iimtation normal and enteric coated tablets,
capsules, pills, powders, granules, elixirs,

WO R0vaudves, sol ution, suspensions, syrups, solPAr/armo3/011976

liquid aerosols and emul sions. 30 WD 2004/ 043926

PCT/ EP2003/ 011976 -55 They na%ﬁalso be adm ni stered

in parenteral forms, such as thout limtation,

i ntravenous, int raperi toneal , subcut aneous,

i ntramuscul ar, and the like fornms, well- known to

t dee iy alsdi tarymikstblediin parent@ab forace gtdic a‘s wtthmt limitation,

The conpounds of, the present invention can
adRTacRe Yy dyrapgriiones] aﬁ%&tan%fsmnﬁaaﬂtsegﬁre &pd J%% ligg forms, well-

Sou%)@zﬁltg tﬁsose el S kﬁ?f}i fél %’am%[ceﬁﬁ@atl tdft@”%@ rcpﬁigounds of the

usi ng t rans rver

t @réshﬂsmv@{uowﬁmlw Mirgiklstdr&Diri ﬁttrﬁﬂé%ahfdnn vibgopieslage of suitable
regimen with the use of the conpounds of the present

i Avigaesadvehisless OF aia d@nisiprioeroptesonsing drapsdskmpl delivernsystems

art g, in VI arie actors, including, 10
"ri“ﬁtc’“f“r e[%llv Ogﬁra/l %8 {hagtex and nedi cal

condl tion of the reci p| ent the severity of the
condition to be treated, the route of admini stration, =
t Aidie| dosege aﬁglmnetvsztio ithec usmarf dixec cempeunds (pfcthieopressiit tipeention is

S50 B 8 0t e

Ofwﬂfc‘ﬁt PEASERh, hEYeRbibRN sak, earﬁlr glegicap 'cMn(flﬁéﬁﬂéJf ah€decipient, the
prlor to admnlstratlontoget er wwth one or nore

plsavaniti et the alohgitian ctephe bricatedx thepioste: of adExwstpitions she level of

are i_nert ubst ance such w t hout  |.imtat
bé’flg X&gfﬁ?lg’ . pf ﬁ‘t? regip th éﬁe f%xinsemployed the
icﬁﬁPE&nP&ﬁid%dls'aﬁ%[e?eof%ﬂi)ﬁ?&g' ng agent s, binders,

et disintegrating agent d encapsul ati ng
rraterlal 20 Yet anot her enbodi nent of the present

ention i s %maceutl cal fornul at #Jn Cco ﬁ g
gf\rj/i‘ﬁo&?tap%tn f hel ithe eRfEsesh léﬁ%lmé?ﬁe arsy PRgerably rmulate prior to
E%%gﬁ?%‘ﬁtghvc\?gﬁtﬁteﬁqe N ﬁ{eagt Sadr& M&%ﬁ?&aﬁ?tac@ép?able excipients.

i ngre ent S O
f @xoipicatd o8 irniosubstndte lsedheds] WuhoﬁtQHmeneﬁrrms‘;‘ diluents, flavoring

~thereof. Pharmaceutjcal formulations

agents, sweeteners, lubricants, solubilizers, suspending agents, binders, tablet

disintegrating agents and encapsulating material.

Yet another embodiment of the present invention is. pharmaceutical formulation
comprising a compound of the invention and one or more pharmaceutically-
acceptable excipients that are compatible with the other ingredients of. the
formulation and not deleterious to the rebipient thereof. Pharmaceutical formulations
of the invention are prepared by combining a therapeutically effective amount of the
compounds of the invention together with one or more pharmaceutically-acceptable
excipients. In making the compositions of the present invention, the active ingredient
may be mixed with a diluent, or enclosed within a carrier, which may be in the form
of a capsule, sachet, paper, or other container. The carrier may serve as a diluent,
which may be solid, semi-solid, or liquid material which acts as a vehicle, or can be

in the form of tablets, pills, powders, lozenges, elixirs, suspensions, emulsions,
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25 of the invention are prepared by conbining a
therapeutically effective anount of the conpounds of

WO b@4iomgeant i on together with one or nore PCT/EP2003/011976

pharmaceutical | y-acceptabl e excipients. In nmeking the
conposi tions of the present g ention, the active
ingredient may be m xed wi th di luent, or encl osed
within a carrier, which may be in the form of a

capsul e, sachet, paper, or other container. The

cao]lutiems mmapsenemo]asoiatrdé:ﬂtu enntaindge, fibr cvdamp@ upéo 46¢4 oly weight

sol | d, or i, al h act
E] the eact i5F %gi,lp HRH {dfg{ ggJ{a 10 ;pAPSEES ﬁmmogﬂones sterile

pggg& s ﬁygwﬁ% i ons, enuIS|ons WO

2 4/% gsgﬁﬁgggﬁﬁng% ?%%%%7 §§solut|ons syrups,
aerosols, ointnents, containing, for exarrpl e, up to
10% by wei ght of t he active co oun soft. and hard

gé?loatoraa adr%lé@%ws thes agfpssingtsdie % POTEDInEG v apjcgal, and
Bﬁ'tté)ﬁ I@Hﬂacse'ﬁ yeaog 5@9 %Qnﬁ?"‘ﬂx%ﬁ%s ézltg&ﬁt Rx%%\gtlon lactose,
on conbi ned

m ni s actl e rngredi ent na

\letafbharsuab@é, ,gladtde, mmxrh&mhbnate mannitol, sorbitol, calcium carbonate,
pharnaceutlcally acceptable carrier, such as, Wt hout

| cAria: Pbesphpigc peisiam S%Itfﬁ%cmethgh eelbdese, gnd; dlag dik e>s¥%i3@lﬁﬁ with,
f)g&ﬁn&bﬁmﬂﬁ ténogI 3, e]n S. ?uchogsi fvsgfhgﬁjc HIE%%&{SI? ?lltz starch, methyl

ci'u crumsu | OSE,

aBéilLﬂd?@ hgkehert @GR! Refithi fghim, alihic GloAd, |a}rid the like; and optionally,
di si nt egrat| ng agents, such as, wt hout limitation,

mhindéng ageaisc for orempla witoeiimiiatinge selabmrnagant Sigarse] beta-lactose,
and the |i.ke; and

s Bt leerhs, Bl S Sl ol oo it pcivm elginate,
| catbbRfrh&hylcaalide] @oly@ﬁfiyign@ Cgl?dbﬂl | &%y BxesD Bh@ ARk S S, optlonally,

corn sweeteners, nat ur al synt het i C guns, acaC|
t hebgisatang lagergs dfon nexahpile a\mhout dambbasioprendgpesiain sleaste, sodium

ORERBIa AGE il Podiengioalgo AP BprAo AR UMy gl sodium

| tRlotiad, it98, apdBENRRs UM St earate, sodium 15 stearate,
steari ¢ acid, sodium ol eate, sodi um benzoate, sodi um

acet at e, sodlun1 chloride, talc, and the like. In
powder farns, .the carrier be. a_f.inel.y .di.vi ded
PP i tes, the %ﬂaf‘dmi%mﬁag? 35y Rividadisof fiﬁ@veh 1§l pdugkture with
a?&e’ ﬁﬁelﬂf 8l eBtive B%?ed?&ltt' Vﬁl L gt aAb R Ren My D Bhix&Owith a
carrler h Vi ng b|n ing properties F

S Uarhabhzeinpg bindirigl propertiedincanitpisie tesportiors hiﬁd&bﬁ@factadldn the shape
si ze desired to produce tablets.

The powders and
t 4l gre desited & H’iﬂdyc%@h}@ﬁﬁ - lgarmders and tablets pr preferably contain from

about 1 to about 99 weight percent of the active ingredient which is the novel
composition of the present invention. Suitable solid carriers are magnesium carboxy-

methyl cellulose, low melting waxes, and cocoa butter.

Sterile liquid formulations include suspensions, emulsions, syrups and elixirs. The
active ingredient can be dissolved or suspended in a pharmaceutically acceptable
carrier, such as sterile water, sterile organic solvent, or a mixture of both sterile water

and sterile organic solvent.
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about 1 to about 99 wei ght percent of the active
i ngredient which is the novel conposition of the

w@e@gmemo2é nventi on. Suitable solid carriers arBCT/EP2003/011976

magnesi um car boxy- nethyl cellul ose, |ow nelting
waxes, and cocoa butter. 25 Sterile liquid

formul ati ons i nclude suspensi dhs, emul si ons, syrups
and elixirs. The active ingredient can be dissol ved

‘or suspended in a pharnaceutically acceptable

CTNhE h&fve ifiteMiedScas bRbiYealisselved in & bitableorgigasbieent, for example,
solvent, or a m xture of both sterile water

and
seqEohePIPYERE elysel Vaiier caupaaions Gan ba auds by dlSpersmg the finely

Pé:T &F ngcr {?5/88%1%;% Zigeng L}Sz%qgﬁegus giéléxxe 8% %gfiﬁgnnt%grtb]poﬁﬂeﬁgrf Qellulose
eXAIRbPor inAEAHANMSLPT OPY! ene glycol . Ot her E:on"posi tions

can be nade by dispersing the finely divided active
i ngredi ent in aqueous starch or sodlun1carboxynethyl

C Ios sol uti,on. or

Db SR IOE B i o oRTe PRI isuh P Apigalygdiseree unit
pE‘Mﬁhﬁ%ﬁgl é’ ufk A65LLEIAHN Yor a‘él?rﬁﬁl@trﬁidiﬂmahlﬁﬂéﬂ ofl6%68r mammals. A
sui tab for administration in hunman or ot her nmanmmal s.

Aunity |do$agd demy earf be mcapsuldher ‘abb@psm pawotber abbapssles oF tablets. A

KU f t.abl e .t d
P EE s o Miedsrerminsdogaphy 4Eithe 2olibs sonmauisf of e present
p{rﬁ%ﬁﬁ‘c‘i 191 yEN gﬂag??{h%%céﬁ&g tHePa Cﬁéﬁﬂéj Bt Iﬁ? association with

deS|re ’t her apeut i ect, In assocCiation with one

- ObndTof encex Ckgibntss . THA quaptay toif tagtivd irmrediers inngneididest may be

in a unit_ dose nmay be varied sted from about.

d
OVt prAdAe T AP0 b ot OB R oo o the

. p?&&ﬁ&ﬁ}é&mhkﬁﬂhGﬁO&i'nV°|Ved 15 Typi cal oral dosages
of the

esent 1 nvention, when used for the indicated
effects, wll range fromabout 0.01 ng/kg/day to
about 100 ng/ kg/day, preferably from 0.1 ng/kg/day to
30 yPgrlkereH éezsag@ﬁwaf SSessPb IeRENy Wf%eén#sa%é% thy. @glcg‘fed effects,

TR, P R e B ity o
0.1 mg/kg/day to 30 mg/kg/day, and most preferably from about 0.5 mg/kg/day to
about 10 mg/kg/day. In the case of parenteral administration, it has generally proven
advantageous to administer quantities of about 0.001 to 100 mg/kg/day, preferably
from 0.01 mg/kg/day to 1 mg/kg/day. The compounds of the present invention may
be administered in a single daily dose, or the total daily dose may be administered in.
divided doses, two, three, or more times per day. Where delivery is via transdermal

forms, of course, administration is continuous.
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advant ageous to admi nister quantities of about 0.00 1
to 100 ng/ kg/ day, preferably 20 from 0. 01 ny/kg/day to

wda ombkyrelay. The conpounds of the present i nvROI/EPI003/011976

may be administered in a single daily dose, or the
total daily dose may be admi nistered in, divided
doses, two, three, or nore tiRes per day. Were
delivery is via transdernmal forms, of course,

adm ni stration is continuous. WO 2004/ 043926
PENamBASO3/ 011976 -58- Exanpl es The present, i nvention

W Il be described in detail below in the form of

exanpl es, but they should by no neans be construed as

d el d 0 r.esent

el B R U o ROl eton RS foa of xamples, but

dahey, shdulhol 53 aieads Bk hﬁhiﬁihﬁeﬁ ast @ffigy HR nREefCAML s of the
by weight. 10 Melting points are uncorrected. Liqu

Cﬁ’FQﬁﬁﬁﬂ@@@Iﬁ}?ﬁy - Mass spectroscopy (LG MS) data vvere
recorded on a Mcromass Platform LC wi th Shi nadzu
Phenonenex ODS colum (4.6 mmx 30 mm) flushing a

X tthE eex@np®Bebabiwt flll guantdhiol a2 lift l%tlstggeda&hérwmaﬁ relate to

m/nmin of the flow raté. Mass speétra were obta

uPrisgntaggsdut weight ay (ES) i oni zation techni ques
(mcromass PlatformLC). TLC was 15 perforned on a
precoated silica gel plate. (Merck silica gel 60

FaEdthg p'éhﬂté Cae Qﬁlcorréé{%(} By h1&(§1@8n§tégr gyﬁg n‘)1\)[218 ectroscopy

used for all columm chromat ograp I ons.
cHerMS) slafge rvecre emgemnded gomde Mitdomesse Putfoetna g e \fJiﬂ@ NShimadzu

o et RS opbiiy (RA B Gy usoing o7 ah scetoitile-

t
l\/hl\?e%? I"(‘% éet%gfﬁg)eat Oﬂﬁ/g’r}]lgasttﬁgﬁ i %&: { F;gélﬂaé%%  obtained using

BelettadsprayMEESX iéfgaiionGeschaiqyies Iﬁﬂlﬁﬁr@mﬁl”se Plgfhm ©T), TLC was
Ltd 1H NMR spectr eg were recorded using either Bruker

Eﬁ@@?ﬁﬂ? @09 pmq@at oﬁﬂmﬂ-ﬁeléﬁ@@t(w giticp gelBpY dkat4)508ilica gel

I hi ft
Ltwort e | ; gg?g@golew) IWas (%6%] ?c{}a %ﬁ colanin clslromatography
t@aﬂfmhhyuﬂl lcagificalsMmreasagit ctdileeidalet ARERIE Fom c§1gma-

Zﬁr & gp\%akg%%?el éltpe%nga? Tlfc{uitrllltes (I\,]t)d gr?atg}%r;{c:lrr]l &‘Qk;oelzzfsél I?Or;gyo Co
Ltd., Japan, Nacalai tesque, Inc., Watanabe Chemical Ind. Lid., Maybridge ple,
Lancgster Synthesis Ltd., Great Britain, Merck KgaA, Germany, Kanto Chemical
Co., Ltd. 'H NMR spectra were recorded using either Bruker DRX-300 (300 MHz
for 'H) spectrometer or Brucker 500 UltraShieled™ (500 MHz for 1H). Chemical
shifts are reported in parts per million (ppm) with tetramethylsilane (TMS) as an
internal standard at zero ppm. Coupling constant (J) are given in hertz and the
abbreviations s, d, t, q, m, and br refer to singlet, doblet, triplet, quartet, multiplet,
and broad, respectively. The mass determinations were carried out by MAT95
(Fmnigan MAT).

The effects of the present compounds were examined by the following assays and

pharmacological tests.
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25 abbreviations s, d, t, g, in, and br refer to
singlet, doblet, triplet, quartet, nultiplet, and

whewad43eespecti vel y. The nmass determ nati ons MeET/BP2003/011976

carried out by MAT95 (Finnigan MAT). The effects of
t he present conmpounds were exam ned by the foll ow ng
assays and 30 pharnacol ogi ca’ tests. WD 2004/ 043926
PCT/ EP2003/ 011976 -59 [ Measurenent of the

~[3H-iloprost binding to HEL cells] (Assay 1) A human

eMdainehRukentha [EBlilopréshBindiglio $ELL cells] passaply chased
from Aneri can Type &H ture Correction and nai ntai ned

in RPM -1640 nmedi um (G bco BRL) suppl e- 5 nented with

L bb o B B 7 AL B0 o B o

PRt | ¢ dfectidR hndOR afitdthedS in RPMINMZONmedivgr (GibEd CBRL)E dupple-
5% CO2 at nosphere at 37C. Cells were collected with

crerted faathat 0% detahchlf ssashdBCH), 2 sbitagings4 4ye/b ghicese, 10 mM
(BAB: 50 M Jris-HCL, 5 CL2 (pH 7.5)). || .
Wries L apdowamaR e Ol Y D it and Ty kel sp gayein n o
Iﬂﬁ%’aﬁiedaﬁ/d O GatbliHe bt 39 E &I vifél‘e éﬁ%cltedaskfiﬂg U&Itnﬁfgatlon and

suspensi on were put in a wel
(wadhedWith bifliieg, as2 Huf&fr (BABpOQ lmnl\/Is’ths:lHCd,nﬁ IIMCMg)be(pH 7.5)).

I (It:o s;‘f?fg% s,(a,lfgg())e:g)g?c(l) gaﬁlgﬁglgé{x?@fb qlﬁgglayonl%k/gé?s{/wl E%@d one million
(iilg ’},@) p?@h oi o?cc-ﬁ %@ﬁe&%&éf&@ gﬁ@ig;gﬂe\gglé%gb’% vs)ethga{th%alcon).

arhénogmm %?E&hﬁblﬂ{desoﬁlﬁfoﬁ@om ¥ idprastqeittdon-spbeikic ibgldmg) or
Cel | “suspension was 15 then transferred to a well

Nt ffeir Sdoreeefiote] hinging)t chhmfd with| 196 DV sy BABVWIa |a§@¢de) Finally,

e 20 gopais S DI DD ttAlp S8 ggded and
nﬁl@ul%a?e&jéﬁogﬁll tEﬁhé‘aﬂJ&gﬁr@b éﬁlﬁ tyit &ﬁ’levyﬁ!alhng'g@elpé’l%ﬁ%%n was
out [d X

counti hg tube an Utinm

~ (fHeg kanstprre@so adadl MﬁlHBeﬂealdpmtaawith\ﬂE/ﬁ glags filkees (Millipore) to

filter was neasured by a |liquid sci nt1||a Qn_co né

(Bavestaells- Osliy werrovishpd priss vith 78 ¢ a1 ©eae iﬁé&?gﬁ tagplate was
As

PRt SR o SEb S RSB TG BB bR o o

counting tube and 2 ml of Ultima Gold XR (Packard) was added. [*H]-radio activity

in the filter was measured by a liquid scintillation counter (Beckman, USA).
[Tloprost-induced cAMP production assay in HEL cells] (Assay 2)

HEL cells were collected with centrifugation and washed with cAMP assay buffer
(CAB: Hank’s balanced salt solution, 17 mM Hepes, 0.1% bovine serum albumin,
1 mM IBMX, 0.4% DMSO, and 1 mM L-ascorbic acid sodium salt (pH 7.4)). Cells
were suspended at the density of 2.5 x 10° cells/ml in CAB, and twenty thousand
cells in 80 pl aliquot of cell suspension were put in a well of 96 well plate (Falcon).
Then, 10 pl of compound solution diluted with 1% DMSO in CAB or buffer alone
was added. The plate was incubated at 37°C for 30 min. Then, another 10 pl contain-
ing 100 nM iloprost in CAB or buffer alone was added and further incubated at 37°C
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(CAB: Hank's bal anced salt solution, 17 nM Hepes, 0.1%
bovi ne serum al bumn, 25 1 mMIBMX, 0.4% DVSO, and 1

workdoknameor bi ¢ acid sodiumsalt (pH 7.4)). Cel PGT/BRI083/011976

suspended at the density of 2.5 x 105 cells/m in CAB
and twenty thousand cells in 80 | aliquot of cel
suspensi on were put in a vel 1 6Qf 96 wel | pl at e
(Falcon). Then, 10 |:of conpound solution dil uted
with 1% DMSO in CAB or buffer alone was added. The
pkat3® mas cAMRIbatted iatha3wél was m3tsuredby ThAMP ENDSA&it (Applied
10 | contain 30 ing 100 nMiloprost i-n CAB or buffer
aBigsysigas, @842d and further incubated at 37C WO
2004/ 043926 PCT/ EP2003/011976 -60 for 30 m n. CcAMP.
content in the well was neasured by a cAMP ELI SA kit
( ?ﬂ]@hdu%ilnerﬁloﬁﬁ%ﬁﬁlﬁﬁsqladégﬁontﬂabﬁﬁﬁwaﬁe‘ﬁﬁéﬁ&ﬁ rhtfyt hni ¢
bl adder contraction in anesthetized rats] 5 (1)
Ani mal s Femal e Sprague-Dawl ey rats (200-250 g /
Ch@rlegmg%ver Japan) were used. 10 (2) Rhythmc
biRdde raction in anesthetized rats Rats were
anestheti zed by intraperitoneal adm nistration of ‘
urethane (Sigma) at 1.25 g/ kg. The trachea was :
cannul Eemdleiiprigua-Ipolipe taty (2602 30ubeChafiaBIBdver Japim) v8)e used.
to facilitate respiration; and a cannula (BECTON
DI CKI NSON, PE 15 50) was placed in the left fenora

j\n f ot j i ' testing
o B e v ahh 2 m i ne
incision, and after both ureters were cut, a

water-filled balloon (about 1 m capacity).was X

i nser t BatstHers @gﬁsthweéﬂeaékma%e{lwée% At aiateof wRbane (Sigma)
bal | oo re:dr,

pol yar Bof2S B REE s al oL ERRA Fich bANTUERERORHE (FIBIKCT
elicitpe. BYytd &icslithig regpitatibi;candsd calnupy EHBUT@Nt DICKINSON, PE-
approximately 15 cm H2Q. After the rhythm c bl adder .
cont r aé®) Bies pacedtiaptbe lefi fewetal it &ofpBibTsyYeRgas administration of
admnistered in us| LV [ ed. hy.
reasur [igrar QaBbuEy A BGhne Bl byl A ER L IR rKion, and
r hyt hmgerh o6 dhester@ aidre @6t iaGiaterHilRedebdlRh (@Pout 1 ml capacity) was

inserted through the apex of the bladder dome. The balloon was connected to

a pressure transducer onto a polygraph. Rhythmic bladder contraction was
elicited by raising up intravesical pressure to approximately 15 cm H,O. After
the rhythmic bladder contraction was stable, a testing compound was
administered intravenously. Activity was estimated by measuring disappear-
ance time and amplitude of the rhythmic bladder contraction. The effect on
amplitude of bladder contractions was expressed as a percent suppression of
the amplitude of those after the disappearance was recovered. Experimental
values were expressed as the mean+S.E.M. The testing compounds—mediated
inhibition of the rhythmic bladder contraction was evaluated using Student’s
t-test. A probability level less than 5% was accepted as significant difference.

Results of IP receptor binding/cAMP is shown in Examples and tables of the

Examples below. The data corresponds to the compounds as yielded by solid
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anpl i tude of bl adder contractions was expressed as a
percent suppression of 25 the anplitude of those after

WO b@4gidappear ance was recovered. Experi nent al PC/BP26%011976

were expressed as the neanS.E.M The testing
conmpounds-nedi ated inhibition of the rhythm c bl adder
contraction was eval uated usi®ig- Student's t-test. A
probability level |ess than 5% was accepted as

significant difference. 30 Results of IP receptor -

bi ndi n@{agé\gﬁthe%issaﬁwms 1 16X BTt 08 ab3AR1405090%. Meor practical
Exanpl'es bel ow. The .data corresponds to the conpounds

as yi etedwoispfie sonpernd®aronaned3io g ePciasEradadiviy B fellows:
-61 p e _synt.hesi n us.to levels of purity. of

about hﬁ%Ot“o‘x@ /@SI\AIS:%@% &%al reasons, the

conpounds are grouped in three classes of activity as
follows: 1C50 = A<0.1 gM<B <1 gM< C5 The

cOhop canpkeunds fof threpreses dmtentiow elsb ishow adxsellenh oglectivity, and strong
excellent selectivity, and strong activity in vivo
aRSHYE In VROA$4YRg conpound 1A] 10

1-1 odo- 4- cycl opr opyl net hoxybenzene + Br i o HO To a

m xture of 4-iodophenol (108.6 g, 493.8 nmol),
PI8tassisemepcddbAle (136.5 g, 15 988 mmol ) and

N, N-di nethyl formam de (1 L) was added

(brononet hyl ) cycl o- propane (72 ni, 741 nol), and the

' ' f .5 h . Af
hAEEPBEP B BpBbale e Cesui ting

precipitates were filtered off and washed w th ethyl
acetate. The filtrate was concentrated under reduced

pressure, and tihe resulting solid was recrystal
from met to g| ;Vl\l igpdo- 4- cycl gpropyl - 20

nmet hoxy- gne (1 .8 g, 929 as a color o
crystdd. 4>{cycl opr opyl net hoxy) phenyl b nic acid OH

To a mixture of 4-iodophenol (108.6 g, 493.8 mmol), potassium carbonate (136.5 g,
988 mmol) and N,N-dimethylformamide (1 L) was added (bromomethyl)cycloy-
propane (72 mL, 741 mol), and the mixture was stirred at 80°C for 4.5 hours. After
cooling to room temperature, the resulting precipitates were filtered off and washed
with ethyl acetate. The filtrate was concentrated under reduced pressure, and the
resulting solid was recrystallized from methanol to give 1—iodo-4-cyclopropyi—

methoxy-benzene (124.8 g, 92%) as a colorless plate crystal.

4-(cyclopropylmethoxy)phenylboronic acid
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I I ZOK 25 WD 2004/ 043926 PCT/ EP2003/011976 -62 To a
sol ution of 1-1odo-4-cyclopropyl net hoxy-benzene (1.9

wW@?2008/080826mol ) in tetra- hydrofuran (20 nl) atPeTBR2005611976

added dropwi se n-butyl lithium(1.56 Min n- hexane,

5.33 nm, 8.32 mmol ). After 20 m nutes, trinethyl

borate (1.2 nL, 10.4 mol) ek~ added dr opwi se. The
reaction mxture was stirred for additional 30 5

m nutes, and then allowed to warmto room tenperat ure.

TiTe o &A6tidrO6f m@doqueytqmdpylmaﬂmxwehmﬁqq; Il ©rd.93 ﬁﬁﬂlcﬂ) m tetra-
(30 mL) and stirring was continued for 30 m nutes.

rhidrofiramd0 exde)r #ct7B88C\Washaddafl edrpigvise ity HehivmH@- 56 M in n-

CHHEER SR B0, TP s, 02

dma%ﬂl@g Wt added HRPKiRNTHE RERLER DELMEE Haf Gtirréd) EbriddBitional 30
resulting solid was washed with a m xture of 10 hexane

amgnged phd dmtaélowe@ & Warm ¢o giowe temperature. The reaction was quenched

7y D IRoRBHSTe b U mE eGP Pe R CoRntinof 4 migutes. The

[ f}u&t&w M@&&ﬁeﬁe wih)dqaﬁ%wétﬂlé?%@ N6 eﬁ&a&s e G ea N Iﬁagnesmm

To a m xture of
481dﬁa’td:)camipd:mn91htrdwi onder mdiickd( ﬁrezﬁ@e gThd. rmdlmTMa)s dissolved in
ani.line 20 (0.13 n

and trieth

(Blugnegn téermonﬁﬁ%afa}ecﬁl PR @Sh?@)wxﬁég mixture of
a AOeHe and ethyl acetate (8:2) ¢ thoxy)phenylb id
banzorr T azale- 1oe 8 15 By Pl P e B remie 2ct
hé&x8d oo} asphadgteat &1{d0. 753 g, 1.45 mmol ) at room
tenmperature, and the stirring was conti nued
overnight. The mixture was diluted with water and
eﬁtgp&ﬁggolﬁg(ggﬁg@i%y acetate. The separated organic

th saturated sodi um carbonate

solutlon and

[4-(Anilinocarbonyl)phenyl]boronic acid

OH oH
. |l3 B
NH2 A \OH ’ O
+ —_ N

To a mixture of 4-carboxyphenyl boronic acid (0.200 g, 1.21 mmol), aniline
(0.13 mL, 1.45 mmol) and triethylamine (0.34 mL, 2.41 mmol) in dichloromethane
(3 mL) was added benzotriazole-1-yl-oxy-tris(pyrrolidine)-phosphonium hexafluoro-
phosphate (0.753 g, 1.45 mmol) at room temperature, and the stirring was continued
overnight. The mixture was diluted with water and extracted with ethyl acetate. The
separated organic phase was washed with saturated sodium carbonate solution and
brine, dried over sodium sulfate, filtered and concentrated under reduced pressure.
The residue was purified by recrystallization from ethyl acetate to give [4-

(anilinocarbonyl)phenyl]boronic acid (0.183 g, 63%) as a colorless solid.



25 brine, dried over sodiumsulfate, filtered and

concentrated under reduced pressure. The residue was
w@ooidde by recrystallization fromethyl acet Bt BEPO3/011976

give [4- (anilinocarbonyl)phenyl]boronic acid (0.183

g, 63% as a colorless solid. 2004/ 043926

PCT/ EP2003/ 011976 -63- [St ar f ng conpound 1C

( 2E) - 3- (4- Bronophenyl ) - 1- phenyl prop-2-en- | -one 0 O

Br 5 Br To a mxture of acetophenone (1.00 g, 8.32

mi$¥a)-tifg dompbiedpbenzal dehyde (1.54 g, 8.32 mml) and

et hanol (15 nL) at OC was added a sol ution of

pot assium hydroxide (1.03 g, 18..3 mmol) in water (10

T TSR s o, 2,

collected by filtration, washed with water and dried
under reduced pressure to give (2E)-3-(4- bronn-
phenyl ) - ®- phenylpro--z en-1-one (2.10 g,

1- Brg l-(3-@ Aeny

(4- br omopheny¥] ~4g.phenyl pr op- 2-1&
1.32 mmol ) in trifluoroacetic aci (8 nL) at
mas added dropwi se triethylsilane 20 (1. 06 m., 6.62

mol ). This mxture was stirred for 18 hours at room
t daperaxtie. of W@O};&@a@mﬁ OhO0%ri &t 882 manoll en¢ ehbroatobenzaldehyde

chi-ohe £ avaoBrd eipSerde 8 GEr TR i oPpotassium

aﬁ drdkRie 59@3 1) 1s9 n&h&ﬂ? in water (10 mL). The reaction mixture was stirred for
r ono- phenyl propyl ) benzene” (350 ng, 96% . WO

2@%@%9@@%@9@@@31‘@ 1@uBing- B4cipitate was collected by filtration,

washed w1th‘ water and dried under reduced pressure to give (2E)-3-(4-bromo-

phenyl)-1-phenylprop-2-en-1-one (2.10 g, 88%).
1-Bromo—4-(3-phenyipropyl)benzene

0]

~ — O

Br

To a mixture of (2E)-3-(4-bromophenyl)-1-phenylprop-2-en-1-one (380 mig,
1.32 mmol) in trifluoroacetic acid (8 mL) at 0 °C was added dropwise triethylsilane
(1.06 mL, 6.62 mmol); This mixture was stirred for 18 hours at room temperature.
The reaction mixture was concentrated under reduced pressure. The residue was
purified by column chromatography on silica gel (hexane/ethyl acetate 100:1) to give
1-bromo-4-(3-phenylpropyl)benzene (350 mg, 96%).
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[ 4- (3- Phenyl propyl ) phenyl ] boronic acid BOH Br | OH 5
To a solution of 1-brono-4-(3-phenyl propyl)benzene

W@ 3W0/0m926 1. 27 nmmol ) in tetra- hydrofuran (5 mQT/8P2003/011976

-78C was added n-butyllithium(1.53. M 1.00 n., 1.53
mol in tetrahydrofuran). This m xture was stirred
for 1 hour at -78C, and thermYTrinethyl borate (0.21
m., 1.91 nmol) was added dropwi se. The reaction

m xture was stirred for 2 hours at -78C, and then
qm@chﬁﬂ?m&;kzyl)yﬂeﬁmwoﬁﬁm ggilc acid. The mixture was 10
stirred tor hours at roomtenperature and extracted
with ethyl acetate. The organic phase was washed with

phenyl propyl ) phenyl ] boronic aci-d (120 ng, 39%. 15
Exanple 1-1 Met hyl

N- (6-chl oropyri m di n-4-yl)-D phenylalaninate I \ | \ _
+Thiel sotutioh ¢3! 1-bhhd-4-¢3-pherGipropyl)behizer20360 @gld .27 mmol) in tetra- -

i Xt f 4,6-dichl dine (57 g, 383 mol), - .
hprehgam(Sam et T8 gtes e oy BB O UM (98 L 343 mmol

| 4. di 4 , -
TR Pt SRR 39 et 0 M6 ey e
Mhokbtdl (8. MBELS 1 91 refoB twRQAdAbdRYaisel The reabfibe mitiued wek stirred

to roomtenperature, tthe mxture was concentrated .
ufrd@rhons #60370 489 e nrurnerd sty U hydrchlogs acid. The mixture was

stirred for 2 hours at room temperature and extracted with ethyl acetate. The organic
phase was washed with water and brine, d;ied over magnesium sulfate, filtered, and-
concentrated under reduced pressure. The resulting precipitate was collected by
filtration, washed with hexéne; and dried under reduced pressure to give [4-(3-

phenylpropyl)phenyljboronic acid (120 mg, 39%).

Example 1\-1

Methyl N—(6-chloropyrimidin-él-yl)-D-phenylalaninate

To a mixture of 4,6-dichloropyrimidine (57 g, 383 mmol), D-phenylalanine methyl

" ester hydrochloride (75 g, 348 mmol) and 1,4-dioxane (440 mL) was added N,N-

diisopropylethylamine (123 mL, 730 mmol), and the mixture was stirred at 80°C

overnight. After cooled to room temperature, the mixture was concentrated under
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reduced pressure, and the residue was partitioned
bet ween et hyl acetate and water. The separated

woe@anidohase was washed with brine, dried oveCT/ERPZNBINII76

sulfate, filtered and concentrated under reduced
pressure. The crude product was purified by colum
chr omat ogr aphy on silica-gel-¢hexane: ethyl acetate,
3:1) to give nethyl N 5
(6-chl oropyri mdin-4-yl)-D phenyl al ani nate (99.3 g,
98@@10@35 Rsdir€\Vhdahé resMBichyds Pphrtitioned between ethyl acetate and water.
[4 (genzyl oxy) phenyl ] pyrl m di n-4-yl }
Bhp reparrtad nipaae ehagHwas \Washed{with eran drigd pver gqdgim sulfate,

) 0\ . 0 10
e e R 0 s B K S i by
( 3QuBinDohrork&3 gﬂgmj; bn sfliceRRNAk Y JeEt)E RYdte] 81) €0 ’gﬁfbdnethyl N-
(28.1 g, 123 nmol pot assi um carbonate (28.4 g,
nf@bblomp&nbe&néaﬂ)@ﬁhw)alm (%28 ar3Pom astarhyeyh @rle
was added tetrakis(triphenyl phosphine)pal |l adium (5.94
g, 5.14 mol). The m xture was 15 stirred under refl ux
0 TR oXad e
m}(ﬁd{tlﬁ}tl%h&éﬁéﬁ?%ﬁ? g@b\ﬁm&%}%&e}’f y nta% gt[} a?gsﬂégﬁlg la&lﬁa%eer ed
through a Celite pad to renove inorganic salts. The
filtrate was washed water and brine, dried over sodium
sul fate, filtered, and conceptrated under reduced

pressure. Th ude product was purified by col upg

chro ogra n silica l?‘I‘tefxane et hyl
3:1% 1¥1) £ The product 20 triturated w N <
digj 00°nL)? and the suspens was M

stirred vigofous for 3 hours. n phioé precipitate
was collected by filtration, washed s th diiso- propyl
et her, and dried under reduced pressure to give nethyl
N-{6-[4- (benzyl - oxy)phenyl ]

DL T St BRI s g e oo
103 mmol), 4-(benzyloxy)phenylboronic acid (28.1 g, 123 mmol), potassium
carbonate (28.4 g, 206 mmol) and benzene (22 mL) under an argon atmosphere was
added tetrakis(triphenylphosphine)palladivm (5.94 g, 5.14 mmol). The mixture was
stirred under reflux overnight. After cooled to room temperature, the mixture was
diluted with ethyl acetate, and filtered through a Celite pad to remove inorganic salts.
The filtrate was washed water and brine, dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica-gel (hexane: ethyl acetate, 3:1 - 1:1). The product was
triturated with diisopropyl ether (300 mL), and the suspension was stirred vigorously
for 3 hours. The white precipitate was collected by filtration, washed with diiso-
propyl ether, and dried under reduced pressure to give methyl N-{6-[4-(benzyl-
oxy)phenyl] pyrimidin-4-y1}-D-phenylalaninate (30.2 g, 67%) as a white solid.
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N { 6-[4-(B enzyl oxy)phenyl] pyrimdin-4-yl}
|/

-D-phenylalanine N-::"-INN~N \ Np\ \ N~\ OH

WO 200#10k39k6 1 H OO0~ 5 To a sol ution of net hyl PCT/EP2003/011976

N-{6-[4- (benzyl oxy) phenyl ] - 4-pyri m di nyl } - D- phenyl
al aninate (20.0 g, 45.5 mol) in tetrahydrofuran (666
nm.) at OC was added dropw s€OI-N it hi um hydr oxi de
aqueous solution (90.0 n., 90.0 mml). The m xture
vvas aIIovved to warmto roomtenperature, and stirring
vhSHen 1] din-4TH1R - DrpXényi dlanias |
neutrallz at "0C N HC1 (90.0 nL, 90.0 nmol ), then
the 10 m xture was concentrat ed under reduced
pressure. The residue was partitioned between ethyl
acetate and water. The sefanat ed organi ¢ phase was
washed with brlng,\ dri ed er sodi um sul fate,
filtered, and cince trated under reduced pressufe. NT
crude prod MBS d/h\ﬁ,d hy—+eeryat al | i zathgn Na/'\H/OH
m xture of tonitri nd net hanol tog met hyl H &
N-A B 2> | oxy) phenyP] pyri ni b
1ani nate (16.3 g, 84% as a SO|Id Mel ting
. pofnt: 150C Ml ecul ar wei ght: 425749 Mass
spectrorretry 426 (M + H+ 1In vitro activity gr ade:
A 20 ' H NWR (500

o6, = 191980, o TRt ( Iy Db 1o e G Y dr p-phenyl-
(glg‘uggté)(ﬁg% %7§(5 %glm}ﬁ%% ? %ﬁaﬂﬁbﬁ#@(ﬁ@%&zéﬂ%dﬁﬁ gﬁg Was added

7dr3gwistHIN Iﬁtluuin aydrofidelzjiucotis 46lufiddi(90tQ ml, S0.7. mmonThe mixture
747S2H d J =7.4 H), 7.62 (1H, br)793]%
Jwas gligw ‘90 wEIY P [opH tEmperatye, and Eirﬂngbwassﬁont Bed for 2 hours.

5?@ b‘ i)thw[gsp at e&%ﬁ%@d ases%)(J‘(Q:I(EY%IZ) acet nWAb%Hn%O)D then the

f ndmteatvas chnlenfiatedminiderr RedEdi pressurereThe mesifluwdscpdrtitioned
rotation: [a]D = +25 (¢ = 1.0, DW, 23C) WO

JogweenabyGoriaE e re) §ha seperatedgrganic phase was washed with brine,

dried over sodium sulfate, filtered, and concentrated under reduced pressure. The

crude product was purified by recrystallization from a mixture of acetonitrile and
methanol to give methyl N-{6-“[4-(benzyloxy)phenyl] pyrimidin-4-yl}-D-phenyl-
alaninate (16.3 g, 84%) as a white solid.

Melting point: 150°C

Molecular weight: 425.49

Mass spectrometry: 426 (M + H)*

In vitro activity grade: A

'H-NMR (500 MHz, DMSO-d6): § 3.00 (1H, dd, /= 9.5, 13.9 Hz), 3.19 (1H, dd, J=
4.6, 13.9 Hz), 4.77 (1H, br), 5.17 (24, s), 6.98 (1H, br s), 7.11 (2H, d, J = 8.8 Hz),
7.18-7.20 (1H, m), 7.26-7.28 (4H, m), 7.32 (1H, t, /= 7.4 Hz), 740 2H, t, /= 7.4
Hz), 7.47 (28, d, J = 7.4 Hz), 7.62 (1H, br), 7.93 (2H, d, J = 8.0 Hz), 8.43 (11, s),
112.74 (1H, br s).

Enantiomeric excess: >99% ee (DAICEL CHIRALCEL OJ, 0.1% phosphate buffer
(pH 2): acetnitrile (65:35), flow rate; 1.0 mL/min, retention time; 7min)

Optical rotation: [a]p = +25° (¢ = 1.0, DMF, 23°C)



Exanple 1-2 Methyl N
{6-[4-(cycl opropyl net hoxy) phenyl ]
WEookoidea- 4-yl } - D- phenyl al aninate 5 OH B~ fPENMEPADN3/NN1976
OHH ¢l O MO To a mxture of nethyl
N-(6-chl oropyrim din-4-yl)-D-phenyl al ani nate (1.27 g,
4.34 mmol ), 4-(cycl opropyl nethdXy) phenyl boroni ¢ aci d
[starting conmpound 1A] 10 (1.0 g, 5.21 nmol) and
benzene (8.7 nL) under an argon atnosphere was added
pot assi um carbonate (1.2 g, 8.68 nmol) foll owed by
tegpraki s(triphenyl phosphine)- palladium (0.25 g, 0.22
m#*s@-m-ﬂféﬂﬁé m xture was stirred at reflux overnight.
After cooled to roomtenperature, the m xture was
filtered through a pad of celite and the filterate
walsletia V- {6- m@cbptopyhmetbﬁﬂwlbheﬂyﬁtpmaﬂdﬂf yiat iherdglaninate
separated organic 15 phase was washed with bri ne,
dried over sodiumsulfate, filtered and concentrated
under. reduced pressure. The crude product was

purified by colhum chromat ogr(;,-z,phy on silica-gel
(hexane: et‘%@cet ate, 8:2) BLO gi ve net hyl N-N/\N
{6-[ d<Tqycl ywl - neth ey ] ;

pyr i i dilo- 4 y1.3 D-ﬁgb&ng |nate(1 05 g, g/\[(\
pa‘F'e Vel ONVE\Q{|\ N

{6-[4-(Cycl opropyl met hoxy) phenyl ] pmodl n-4-yl }
-D-phenylalanine NNNN HO\ \ I / H/OHOI/ 0 OIl/
01( WO 2004/ 043926 PCT/ EP2003/011976 -68

To a mixture of methyl N-(6-chloropyrimidin-4-yl)-D-phenylalaninate (1.27 g,
4.34 mmol), 4-(cyclopropylmethoxy)phenylboronic acid [starting compound 1A]
(1.0 g, 5.21 mmol) and benzene (8.7 mL) under an argon atmosphere‘ was added
. potassium carbonate (1.2 g, 8.68 mmol) followed by tetrakis(triphenylphosphine)-
palladium (0.25 g, 0.22 mmol). The mixture was stirred at reflux overnight. After
cooled to room temperature, the mixture was filtered through a pad of celite and the
filterate was partitioned between ethyl acetate and water. The separated organic
phase was washed with brine, dried over sodium sulfate, filtered and concentrated
under. reduced pressure. The crude product was purified by column chromatography
on silica—gell (hexane: ethyl acetate, 8:2) to give methyl N-{6-[4-(cyclopropyl-
methoxy)phenyl] pyrimidin-4-y1}-D-phenylalaninate (1.05 g, 60%) as a pale yelow

oil.

N-{6-[4-(Cyclopropylmethoxy)phenyl] pyrimidin-4-y1}-D-phenylalanine
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To a solution of nethyl
N-{6-[4-(cycl opropyl net hoxy) phenyl] pyrimdin-4-yl}-D

w@b@aphmbani nate (5.0 g, 12 mmol) in THE (100 pdi/ER1008@1976

was added dropw se 1M Lithium hydroxyde aqueous
solution (24.8 nL, 24.8 muol ). The m xture was stirred
at roomterrperature for 50 m‘ﬁ&tes and diluted with
water. The sol ution was washed 5 with di et hyl ether,
and the separated aqueous phase was neutralized at 0C

bifolisohGbn (cTtmedhyl NT{oe] 4F(e§¢lbpﬂ0ﬁ9h1ﬁﬁ’d&%y9%ﬂeﬁ§gsp 1§1n—4-y1} -D-
collected by filtration, and recrystal ize rom

nPhemiadagnats £a0rs, tl2immol e Tl HAAGKLY & ¢fiGrwas added dropw1se M

R T O —
py &
pei 1bin téﬁ@eﬂa&fr@f&%qﬁmuﬂe@ Mal mtéd%twa%tmé%%%tfoﬁ%vas washed

Mass spectronetry: 390 (M + H+ Invitro activit
gWibediethy] gthppRnd ab@swtedlvmaowph@e maaa@mahmt OJ’C=by 1M

illz-l)@l (%5 %ﬁ}L)? IT% mﬁ%liltugg %c%zta’es qigre gaffagtegl by 4 ?tga‘qqil) and recrystal-
31 d 1
> %ﬁl_gr)l)’hh A gléxtgﬁ of *a;:&g%?nl%é’hs% nﬂl%l%_'anog 18 %1(13?17 6? [? %?_y(clopropyl-
dmeﬂmxg);gem-jzlj pyrimikiin- Gﬂyl}|::D ]ﬂ%enéllﬂaﬁﬁine( @H, g,85%)7. 79 ( 2I$;|9 y

= s) Enantioneric excess: >99%
e]édegt%@ﬁ%&ﬂ%% 0. 1% phosphate buffer (pH
2V ol RGEE e dtt! ?89(4?531) fI owrate; 0.7 nmL/mn,

retention tTne; mn) Optical rotation: [a]D = +29 (c
_Mlas.{)spemhﬁmeﬁjaepo (R@+B§5rrpl e 1-3 Ethyl D-norleucinate

%lgrochlorldeeérCIqE[’D , ~yOH H2ZN 25 0 0 WO
YA1D A0l 2003/ 011976 -69 A sol uti on of

NMRUSHO et SMEc-ah 8 (8B, 'Raey 209! 4% ), 0.63 2m,

vvas cool
ddd, J=4.4, 6.0, 8.2 Hz), 1.27 (1H, m), 3.08 (1H, dd, J= 8.5, 13.9 Hz), 3.89 (1H, dd,

J=5.0,13.9 Hz), 3.89 (2H, d, J = 6.9 Hz), 4.96 (1H, br s), 6.85 (1H, br s), 7.01 (2H,
d, /=8.8 Hz), 7.17 (1H, m), 7.26 (4H, m), 7.79 (2H, d, J = 8.8 Hz), 8.40 (1H, s)
Enantiomeric excess: >99% ee (DAICEL, CHIRALCEL OJ 0.1% phosphate buffer
(pH 2): acetnitrile (3:1), flow rate; 0.7 mL/min, retention time; 17min)

Optical rotation: [a]p = +29° (¢ = 1.0, DMF, 23°C)

Example 1-3 .

Ethyl D-norleucinate hydrochloride
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-70C, and thionyl chloride (25.0 nL, 343 mml) was

added dropwi se over 30 mnutes. The m xture was
wheatodozender refl ux overnight. After cool ed tBCT/BPIMW3/011976

tenperature, the m xture was concentrated under

reduced pressure to give ethyl D- 5 norleucinate

hydrochloride (22.2 g, quant’y”as a colorless solid.

Et hyl N-(6-chloropyrimdin-4-yl)-D norleucinate CH3

CH3 + CIH _ -~ ~"NNN C C OCH3 OCH3 H2N~ C H ' _

OAOsoluﬂ,éh 60 Dandriencined 160 ¢,164 dimabl) an ehandh(3d0nalf #as @ooled to

mol ) and et hyl D norl euci nat hydr aochl ori de
(510°%, @i tlorahrshrith @5 xeihe (3ADTI) VAR SAAEH EGppIse over 30

d e r 2
iteS TR prinfly SORRBAGE ey MBS cheigh g ooled o room
t henpabtuR) thd Mixthred e SonchithAEd Gaddr eeddced g@@ﬁm‘e to give ethyl D-

tenperature, the 15 m xture was evaporate nder

r adtewsdngse bydroeldoridth@2es iquue. \wa s calorlesesdlidi t h wat er
and the m xture was extracted with ethyl acetate. The
separated organic |layer was washed with brine, dried

Olky] H0EH-MIbpl Figh @in-4L ) rek&itbucAag concentrated under
reduced pressuie. The Tesulting crude product was

purified by colum chroma- tography on silica-gel
(hexane:ethyl. acetate, 8l - 5:1 - 3:1) to give et th

N-(6- 20 chl oropyrim dj n4y|) D-norl eucinate (19./4 ¢,
71% as-Q yel | owi sh oi Et hyl N {6-[4-(henzyl oxy)
-D-norleucinate NF3N ~ck3 H B

phenlel] py i mi dl n-y v
B I\SMN HN/\[( O._CH, )I\)\H/\“/ _C

To a mixture of 4,6-dichloropyrimidine (15.0 g, 101 mmol) and ethyl D-norleucinate
hydrochloride (21.7 g, 111 mmol) in dioxane (440 mL) was added dropwise N,N’-
diisopropylethylamine (38.6 mL, 222 mmol). The mixture was stirred at 65°C
overnight, and then at 80°C for 4 hours. After cooled to room temperature, the
mixture was evaporated under reduced pressure. The residue was diluted with water,
and the mixture was extracted with ethyl acetate. The separated organic layer was
washed with brine, dried over sodium sulfate, filtered, and concentrated under
reduced pressure. The resulting crude product was puﬁﬁed by column chroma-
tography on silica-gel (hexane:ethyl acetate, 8:1 - 5:1 - 3:1) to give ethyl N-(6-
chloropyrimidin-4-y1)-D-norleucinate (19.4 g, 71%) as a yellowish oil.

Ethyl N-{6-[4-(benzyloxy) phenyl]pyrimidin-4-y1}-D-norleucinate
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& vNOCH \ OI I/ \ HO11--.1 CH3 H\ |1 OO0 O

25 WD 2004/ 043926 PCT/ EP2003/011976 -70 A m xture of
we@ednglo43Re6 ( 6- chl or opyr hni di n-4-yl ) - D norl euci net BEPAD3/011976

g, 69.9 mvl), 4-(benzyl oxy)phenyl boronic acid (19.1

g, 83.9 mmol) and~potassiun109rbonate (19.3 g, 140

mol) in toluene (570 nL) wa3 $ubbl ed with argon gas

for 10 m nutes.

Tetraki s(tri phenyl phosphi ne) pal | adi un{0) (4.03 g, 3.50

NMADhixtweeSo fastblel AVt @-dtheropyrihidinid gl Dderleacigate (89, g, HID mmol),
the m xture was stirred at 80C for 20 hours. After

cédb@l@quxybpiwkb@mecr aeidr €.9. lt rge 8% & gnelward potassium carbonate

DL PRS0 P oREH A SR g R or 10 e
dmeﬁ-gxqgﬁggheﬁ%wﬁm&%maﬁm(of (4 09 reed3. 8MdnBeNC oAt rat&d to the

under ced pressure. The residue was dissolved in
cmintuof ondar(290n gy aaddhaotiktveg wes sarebat £0°()fora@ hours. After
The m xture wa

d_f
oI & fgnet SARRER i g VRer Ao S bR egR P pette and
Wigfaber. $HL QF QLAY IE‘ry@inQ/aE Qﬁaafdtécf ﬁlﬁi Waﬂ@ﬂ WRRGRRE! ati&f over sodium

The resultimng oil was purif by colum
c hultﬁatatﬁigarabhgd mncsnﬂratechmg@lr r@dmea@hp@smhy’[hme;ﬂa@ avas dissolved

pﬁéﬁb owl 420 g A Pt © ?ﬂ?%bﬁgzé ”P%zf%‘mre was

L
CbBIord‘ﬂbﬁnN drdl thi" filtrald whas Icohcézﬂ‘afe@l—l&"hb restingtbil Gvak/pulified by
Océlu?nn chromatography on silica-gel (hexane: ethyl acetate, 5:1 - 3:1 - 1:1) to give
ethyl N-{6-[4-(benzyloxy) phenyl]pyrimidin-4- yl}-D-norleucmate (22.38 g, 76 %) as

a yellowish solid.

N-{6-[4-(benzyloxy) phenyl]pyrimidin-4-yl1}-D-norleucine hydrochloride

CH3 CH3
NN NN -
/@)\/k /\[(O\/CH O)\)\ /ﬁ]/OH

To a cold (0°C) solution of N- {6-[4-(benzyloxy)phenyljpyrimidin-4-y1}-D-norleucinate
(16.12 g, 38.42 mmol) in tetrahydrofuran (320 mL) was added 1N lithium hydroxide
aqueous solution (76.9 mL, 76.9 mmol). The mixture was allowed to warm to room
temperature, the stirring was continued for 6 hours. The mixture was concentrated
under reduced pressure, and the residue was partitioned between diethyl ether and
water. The separated aqueous phase was neutralized with 1IN HCI (76.9 mL), and
extracted twice with ethyl acetate. The combined organic phase was washed with

brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure.
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20 To a cold (0C) solution of
N-{6-[ 4- (benzyl oxy) phenyl ] pyrim din.-4-yl}-D-norl eucin

wW@t@4/0§3b66 12 g, 38.42 nmol) in tetrahydrof uranP(BEBR2003H11976

was added IN I'ithium hydroxide aqueous solution (76.9

m., 76.9 mml). The m xture was allowed to warmto

room tenperature, the sti rrT?ﬂg‘ was continued for 6

hours. The m xture was concentrated under reduced
pressure, and the residue was partitioned between

dirgt hydutiaidhedlionnsh 2&iavehe friturbhd wab amaasmdpﬂeﬂ@t; umd dried under
phase was neutralized with INHO (76.9 nl),

extduaet presswiccle give e eohyIBSSaacétdath miedueloiviep rfB%FOWed in tetra-

oS eSO A BB 8B 05 ).

r ?&Hﬁﬁ% RE1BS SWiL - col@t<P O/ GABRRG, Pwhited2008/ Qdddhilrofuran and

- The resulting yel low’sh solid was triturated with
ddusr@pmmwﬂmrhgahd thendirthdi edienmeticed peassisred The G,SQh@l odtained was
gi ve

t BPIF%ed ﬁ;g&%ﬁ]ﬁ@%o' | m%?ﬁxﬁﬁg%?gggﬁa @T %fISSOl ternco give N-
YR RALOS A 0h B BB Ry . Mlnbrlollie i @EUILERD(14.7 g 89 %)

was- col T'ect’e tion, washed wt
t ef & abipelesfsolidn and 5 dii sopropyl ether, and then
dried under reduced pressure. The solid obtained was
qulﬁm%HOlﬁﬁ/lP%‘@p%ﬁ allization froma mixture of

I water to give N
{gﬁ{lgm((%é’gézl oxy phenyl ] pyri m di n-4-yl }-D-norl euci ne

hwsggﬁﬂc%nﬁgy(iﬁ(w[gﬂ@gfw as a colorless solid.
Melting point: 199-203 C 10 Mol ecul ar weight: 427.93
VB EiroRsEv D BBdeyA 302 (M-HCL + H+ In vitro

agﬁ[ﬁw %6345 Wﬂyﬁsﬁ%(sﬁ D'%‘E% 296£§|9€Ebr7m), 179
1(18@ k(r}H ssbg])H b4) 6,?62((114 bBr%,zﬁzﬁ3s)§2ld9 (HL bF} @95 gﬂrl ,br), 7.35
( 2Hli ! J—Jh3 Wzp 7Hk1) (2Hzt zust (72I—Il-;[z)d7 43 =€2H cg Jsz 3 Hz)s%Sﬁ L d,J=

8.75 (1H, br). Enantioneric excess:

95 %H@)eé 2&%6{?& CHI RALCEL QJ 0. 1% phosphat e buf f er
( @ﬁm%}om&fc%&éésf be. ?OA,(%@%D%étELf CRMR ARICET, T BlbibRosphate buffer

retention time
(pH 2): acetnitrile (65 35) flow rate; 1 mL/min, retention time; 6 min)

Optical rotation: [o]p = +0.58° (¢ = 1.0, DMF, 23°C)

Example 1-4

Methy! 3-pyridin-2-yl-D-alaninate dihydrochloride

N| X N| AN
HCI
SNF HCl o N\F
- ————— =
% OH A O
HzN/\n/ HzN/\n/ ~
0 o)
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Optical rotation: [a]D =+0.58 (¢ = 1.0, DW, 23C) 20
Exanple 1-4 Methyl 3-pyridin-2-yl-Dalaninate

walRdwgasdehl oride NN HCI HCI OH H2N O H2N pet/EP208%5011976

0 0 WD 2004/ 043926 PCT/ EP2003/011976 -72 To a cool ed
(-400) nethanol (340 nlL) was agded dr opw se t hi onyl
chloride (65.8 nL, 903 mml)' and the m xture was
gradual ly warmed up to roomtenpera- ture. After
3-pyridin-2-yl-D-alanine (50.0 g, 301 nmol) was added

POrd ia0tl&d (-40PE) niedisanol i(B40 MIX) wae aidsd sdrbpwise thton$DChloride
for 5 hours. After cooled to roomtenperature, 5 the

r dﬁétglmjh 9ﬁ3xmm0é) mﬂm&?@%ﬁer%se@a@#ﬂ%rwm‘é@dd@dto room tempera-

Th t th
oL o a T hEE R R (0 0.4 3 Mol Vb 8L pH08mwice, tme
SQEélﬁtl thel \iféérsﬁ"n%ﬂ AVBOIT Eiret hotlrs. eA &' coBRd td b @A t@hperature,

60C under reduced pressure to give nethyl
-ﬂpcy readtion znwmra\msan@mn@atdd hpderotdduoed gees§i56. Bhe residue was

0
N /%‘“%hYV%F f‘?“ﬁf&?mg Sgucsp atéﬁ/e w?%frdﬁeﬂu%dwreﬁuaq e fgtidual solid
HGas tln/turﬁ{e& vH@l di&ﬁ'yﬁ\' eler Ghd fikidd a0 ¢t Qnd&) Rduded Iﬁessure to give

m xture of 4,6-dichloropyrimdine (28,1 g, 189 ol ),
rrenettkzﬂ Bpmdmdryi-&a&almrmﬁe dhydrachloade(5diSg dB &g ak envitdie powder.
(52.6 g, 208 mmmol ) and 1, 4-di oxane (300 nilL) was

Methyl N-(6-chloropyrimidin-4-y1)-3-pyridin-2-yl-D-alaninate

N/
HCI . I

PN
M +  Hcl

= ‘ E o}
cl cl HzN/\[f ~

o)

|

To a mixture of 4,6-dichloropyrimidine (28.1 g, 189 mmol), methyl 3-pyridin-2-yl-
D-alaninate dihydrochloride (52.6 g, 208 mmol) and 1,4-dioxane (300 mL) was
added N, N-diisopropylethylamine (102 mL, 586 mmol), and the mixture was stirred
at 85°C for 14 hours. After cooled to room temperature, the mixture was concen-
trated under reduced pressure, and the residue was partitioned between ethyl acetate
and water. The separated organic phase was washed with water and brine, dried over
magnesium sulfate, filtered, and concentrated under reduced pressure. The crude
product was purified by column chromatography on silica-gel (hexane: ethyl acetate,
1:1) and washed with diisopropylether to give methyl N-(6-chloropyrimidin-4-y1)-3-
pyridin-2-yl-D-alaninate (33.3 g, 60%) as a pale yellow solid.
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added N, N-dii sopropyl et hyl am ne (102 niL, 586 nmol),
and the m xture was stirred at 85C for 14 hours.

W@\Rdoe/043900] ed to room tenperature, the m xturBCEB2003/011976

concen- trated under reduced pressure, and the residue
was partitioned between ethyl acetate and water, The
separated organi c phase was -Wdshed with water and
brine, dried over 20 magnesiumsulfate, filtered, and
concentrated under reduced pressure. The crude

Yy OrdC B0 BLRgidapDyl-Gnalaninate
S|I|ca ggﬁplﬁ%xgﬂgﬁg%thgﬁ acetatesmpBI??land%%ashed
wi th diisopropyl ether to give nethyl
N-(6-chl oropyrimdin-4-yl)-3- pyridin- 2-yl -D-al ani nat e
(33.3 g, 60%_as a pale yellgw solid. WO 2004/ 043926/©

PCT/EP200§Q3§§$76 -73 thhx! NN
N-{6-K4- (b oxy) phen yr|0|'hd|n4yl} 3-pyiri di n-2-
yl - alﬁanlﬂatg NQ.: \ BOHT T

| o )-64 oN \aturoe of methyl R

N- ( 6- chl Or opyr i Mg -1 -D- al ani nate

n-4-yl)-3 pyrl 2
(29.6 g, 101 mmol), 4-(benzyl oxy)p¥enyl boronic acid

(27.7 g, 121 mmol ), potassium carbonate (27.9 g, 202
mol ) and benzene (60 nlL) under an argon atnosphere

(S 08 ffiire, 1 5T B RO AR 2B R AT Gkt
f@o 6ls e lifu%olgAi (‘tﬁhéfgig} ?Hedyﬂod%&ﬁﬂh&ﬁ@? .73} U2 Emnidlg potassium

m xt ufe was 1 hr ou a Celite pad. The
fmarbmmtee(Mg,ozm@ampt)méd»eum {60 aducedeppe 85g9n Atmosphere was

aiken e etanaP i bige Garang BEE° (AR B T e
V‘@Féegtu?%idat@b'"@ Sor B4 h&ts ONREr JHBRHAGS irbibth Jethp@hire, the mlxture was

tere and concentrated under reduced pressure. he
cfilteled phmdgm Qudise pait. iThieefdtriy wasoctqmnm weded gq‘:@pﬁi/ pressure,

on silica: chloroﬁ?é et hy cet % % gﬂl separated

shi TSy e PRK PN DU (U0 G Behardghd e sep

LV hic ARk thas(WRshtd With Ha¥G AL Bithe, M bder magnesium sulfate,
filtered, and concentrated under reduced pressure. The crude product was purified by
column chromatography on silica-gel (chloroform: ethyl acetate, 1:1) and washed
with a mixture of diisopropyl ether and ethyl acetate (10:1) to give methyl N-{6-[4-
(benzyloxy)phenyl]pyrimidin-4-yl}-3-pyridin-2-yl-D-alaninate (37.7 g, 85%) as a
white solid.

_Enantiomeric excess: >99% ee (DAICEL, CHIRALCEL OD hexane: ethanol (6:1),

flow rate; 1 mL/min, ;etention time; 13 min).
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(benzyl oxy) phenyl ] pyri m di n-4-yl }-3-pyridin-2-yl-Dala

ninate (37.7 g, 85% as a white solid. Enantioneric
We@x@e»$3926699% ee (DAl CEL, CHI RALCEL. OD hexane: P€T/RP2008/011976

(6:1), 20 flowrate; 1 nm/mn, retention tinme; 13

nmn). WO 2004/043926 PCT/ EPZOC}g/ 011976 -74 N

{6-[ 4- (benzyl oxy) phenyl ] pyri m’dirn-4-y

-3-pyridin-2-yl-D-alanine NO5;11 N N N NHO \ N OH .

“14- O\ pjj HO \ p 5 To a solution of nethyl

N-G64-(bdaion Ipbydyiipgistidinyt i1 ipyridins y1-D-dispiacli n- 2-
yl - al aninate (30.8 g, 70.0 mmol ) in nmethanol (100

) and tetrahydrofuran (400 nL) was added a sol ution

of Iithium hydroxi de nonghydrate (5.86 g, 140 mmol) in .
water (140 niL), and thé\'m ture was stirred at roomdD
N

tenperature for m xture was neutN%eL,g ze

at OCwth 1Nhldroch|or|%ac:|d solution. The !vol tife o
was renove u?:ea pressure, /\n/
precy pi coIIect d by filtigation hed with §
Mq sopr opyl et her and net I Hicceéssi vel y, «
an i ed under reduced pressure 0 give

I\I-{6 [ 4- (benzyl oxy)phenyl]pyrlmdln 4-yl }-3-pyridin-2-
Dalanl ne (21.9 g, 74% as a vvhlte SO|Id Mel ting

oot f%ﬁtgchcvl eyl Wéﬁ{@% RPERdD P@ﬁ%yylb-ﬁa@ﬁ'é@irm?-yl-l?-
154?@@’%@9%%9(@%%9?%@1 11 ot g ) v
S)adddal 95solutidn &) lithind hy@edkidedmodolydht® (5189 , g, 714R0mihod3in water
(34,28 My TSLT 3 8 (20 M 7.0 (M iC i = B0 e
was neutralized at 0°C with 1IN hydrochloric acid solution. The volatile was removed
under reduced pressure, and the precipitate was collected by filtration, washed with
water, diisopropyl ether and methanol successively, and dried under reduced pressure
to give N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-y1}-3-pyridin-2-yl-D-alanine (21.9 g,
74%) as a white solid.
Melting point: 142°C
Molecular weight: 426.47
Mass spectrometry: 427 (M + H)"
In vitro activity grade: A
: lH-NI\/‘IR (500 MHz, DMSO-d6): 6 3.19 (1H, dd, J = 9.0, 12.7 Hz), 3.31 (1H, m,),
5.01 (1H, br s), 5.17 (2H, s), 6.95 (1H, s), 7.11 (2H, 4, J = 9.0 Hz), 7.20-7.23 (1H,
m), 7.31-7.35 (2H, m), 7.40 (2H, t, J= 7.0 Hz), 7.47 (2H, t, /= 7.3 Hz), 7.63 (1H, -
br), 7.70 (1H, dt, 1.9, 7.6 Hz), 7.93 (2H, d, J= 7.9 Hz), 8.43 (1H, s), 8.49-8.51 (1H,
m), 12.68 (1H, br s).
Enantiomeric excess: >99% ee'(The enantiomeric excess was determined by a chiral
HPLC analysis of the corresponding methyl ester analog converted from the title
product using diazomethane.)

Optical rotation: [a]p =+33° (¢ = 1.0, DMF, 23°C).



br), 7.70 (1H, dt, 1.9, 7.6 Hz), 7.93 (2H, d, J=7.9
Hz), 8.43 (1H, s), 8.49-8.51 (1H, m, 12.68 (1H, br
W@ 2004f8m380¢ | oreri ¢ excess: >99% ee (The enanti OPET/ER2003/011976
excess was determ ned by a chiral HPLC anal ysis of
the correspondi ng nethyl ester anal og converted from
the title 25 product using de%Dnethane.) Opt i cal
rotation: [a]D = +33 (¢ = 1.0, DW, 23C). WO

2004/ 043926 PCT/ EP2003/011976 -75- Exanples 1-5 to
.1E§§mb&shh§uﬁLBB|af manners as described in Exanpl e
1= anpl'e 1-4 above, conpounds in Exanples 1 5
to 1- 58 as shown in Table 1 were synthe3|zed 5

Ekarﬂpﬂ @mﬂﬁxmaswracwﬁescm v ivaBgaype) f-ly it rl%xamm%e "4 above,

b Rrspienlss B4 iy oSt 18R G P

\ \ N OH 425,49 426 175-178 A

Table Example 1
Ex. Structure ) M.W. MASS MP In vitro
No. (M+1)
Néxr
1-5 XN OH | 43849 | 439 | 228231Z | B
H H
N o)
7
N
1-6 {\l oH 437,55 438 112-114 A

)

|
1-7 WN OH | 42549 | 426 175-178 A
H

NN
1-8 _ g o | 41146 | 412 | 2142172 | A
0

o]
Iz

1-9 X OH | 470,49 471 <80 c

B

8
Iz
o%




N-\N 1-8 OH 411,46 412 214-217Z A 0\ | |
\' \ Hoff 470,49 471 <80 C 0/ NO2 0 WO

N~-~N\ 1-9 '

[\ H/

-76 BEX. StructecPERNG/011976

wQaoedHns93026 PCT/ EP2003/ 011976
MASS MP In vitro

No. (Mrl) /1

146-148Z A HO H3 H C 1-11

\ O/ OF N1-12 1| |

10 | 395,47 396
N OH 391,47 392 56 B H

N C]—I421§648 444 186 A O H O CH3

N :~~N 1-13 N OH 391,47 392 187 A
Ex. Structure M.W. MASS MP In vitro
No. (M+1)
1-10 ‘/‘)\/k /[E 395,47 396 146-148Z A
OH . ;
1-11 /©)\/k :6( 391,47 | 392 56 B
F
1-12 /@/‘\)\ /ESQ/ 443,48 444 186 A
CH,
NAIN :
1-13 /@)\)\N OH | 391,47 | 392 187 A
H
1 ‘
S
N N
1-14 /@)\/k 439,52 440 226-228 A
N OH
' N
H
(o]
™




HO N ~~-N 1-14 N OH 439,52 440 226-228 A Ho
2004/ 043926 PCT/ EP2003/ 011976

wWORBHM2d N vitro

No. (Mr1)

oi W

-.77 Structure MW
H3 NN CH3 1-15 kCI/EP20bB/011976

OH 391,47 392 244-246 B O ONHICCH3I \ \' I NOH
1-16 H O 377,45 378 235-237 B "CH3 N-~N 1-17 1 \' \' N
OH 409,51 410, 210 A HO N-~7CH3 N OH
Ex. Structure M.W. MASS MP In vitro
No. (M+1)
HS
NA'N CH,
N OH
1-15 /@A\/}\” 39147 | 392 244-246 B
.©AO (0]
Né\NH:aCI;is
NS l OH
N
1-16 MH Il 377,45 378 235.237 B
©/\o )
/CHS
S
NAIN
1-17 WH OH | 409,51 410 210 A
[e]
©/\O
. NN CH,
N
1-18 /@MH ! 349,39 350 158 B
©/\O
AN
NZ ’NHBC
1-19 NN OH | 439,52 440 187 A
. H
©/\O 0
NZ N
l . .
1-20 X N OH 443,48 444 145-146 A
F 0
C(\O




1-18 0 349,39 350 158 B

\' 0O N\\NH3C 1-19 N OH

439,52 440 187 A H10 O/ N 1-20 H OH 443,48 444
wa4404092A 0 F 0 WO 2004/ 043926 PCT/ EP2003/ 018CT6P2007811976

Ea. Structure MW MASS MP In vitro No. (M1) N\
1-21 \ ~ N H 459,94 456 97-100 A HO i~ . |/ G N\~ ~
1-22 H H 459, 94 460'150-1532’%@4/ CH NN\ \ | 1-23
H CH 373,42 374 155 A '
Ex. Structure M.W. MASS MP In vitro
No. (M+1)
I
1 1-21 W £E 459,94 456 97-100 A
Cl
NAP ' ‘
1-22 D/K/LN OH 459,94 | 460 | 150-153Z | A
H O
©/\O
_CH
NP SN ~
x l OH )
1-23 N 373,42 374 155 A
Ej\o | 0
oufl o,
}ﬂ%\N
1-24 . /Q)\/'k . OH 441,51 442 138 - B
n o]
©/\O
NG,
N%IN
1-25 O)\/S OH 470,49 471 211 A
H o]
S
OH
NA)N
1-26 /@)\/K” OH 441,49 442 233-236 A
(e}
©/\O




cc 0O O-1 I-CH3 1,51 442

/I NO, N'N ~ 1-25 off 470,

138 B 1-24 Xra off 44 0 |
49 471 211 A HO cr~O CH

WORM404392d- 26 H H 441,49 442 233-236 A 0 |/ VETT/EP2003/011976

2004/ 043926 PCT/ EP2003/ 011976

=79 EX. Structure MW

MASS MP In vitro No. (M) N~NHC OH 1 OH 1-27 HO
379,42 380 211-214 B O  -79-
Ex. Structure M.W. MASS - MP In vitro
No. M+1)
Né\NHac OH
™ | N OH
1-27 Aol 379,42 380 211-214 B
©/\O
ik
Né\IN
H ' -
1-28 X N % 1 37543 | 376 135-137 A
©/\O O .
NH,
NAIN
1-29 XN OH 440,51 441 145 A
o
' N%‘N .
1-30 ' \N)\N OH | 426,48 427 186-188 A
. ] Hoo b
N7 [
NA‘N Y
1-31 | NN OH | 426,48 | 427 218-223 A
©/\O H (o]
F
F
Né\‘N F
H
1-32 W” O 41739 | 418 156-158 A
i ,
o




HZ NN\ \ 1 H 404 375,43 376 135-137 A 1-28 Qo O

NH2  N~~I \ |

N 426,48 427 218-223 A |

PCT/ EP2003/ 011976

1-29 N H 440,51 441 145 A HO N'N\
wa2@0/0d3920N H H 426, 48 427 186-188 A N~ N*N \ PCHEPH03B(111976
F1-32 1 \ \
N OH 417,39 418 156-158 A H4 Qo 0 WO 2004/ 043926

\'\V O FF N\I

-80 Ex. St§¥%rcture MW MASS MP In

vitro No. (M+l)
Ex. Structure M.W. MASS . MP In vitro
No. (M+1) :
1-33 /@)\)\ /{( 45552 | 456 132-135 A
1-34 W /irf 379,42 380 115-120 A
OH
AN
N e
1-35 WN on | 4sss2 | 46 | 265267 | C
H. . .
@ o
NP
1-36 < " OH | 407,45 | 408 170-173 A
H : '
F 0
v
NH
NP N =
1-37 46453 | 465 205-507 A




N 1-33 NI OH 455,52 456' 132-135 A \ H OJD O CH3
\ CH

N\+N OH 1-34 H 379,42 380 115-120 A O/ 0\ N
wWOiB@404P8% | OH 455,52 456 265-267 C H QI N-: \NCT/EPBB3/M1976
OH 407,45 408 170-173 A O/ FONH 1-37 \ \\ INN ™
464,53 465 205-507 A HO WO 28@4/ 043926 .
PCT/ EP2003/ 011976 -81 Ex. StrBcfure MW MASS MP In
vitro No. (M:l) NHZ
Ex. Structure M.W. MASS MP In vitro

No. (M+1)

N IN
1-38 X N OH 144051 | 441 2452 | A

H .
)
V.
NAIN N L
1-39 /@)\)\N OH | 41546 | 416 183-188 B
H
O

\ Cl
)
1 1-40 x N OH 423,90 424 166-169 A
H .
v/\O .

CH,
NA[N
1-41 /©)\/KN OH | 35544 | 1356 100-104 B
H
I ‘
Wl
F
NA]N
1-42 /@MN OH 40745 | 408 126-128 A
N .
o
v/\o |

NP N
1-43 | 425,49 426 150-152
OWN oH ’ -
H




Nom N 1-38 N OH 440,51 441 245Z A HOOH NI ,)

N 5:~N N 1-39 |
W@R004/Mi13926 '
0 V CH3

\ ~OH 415,46 416 183-188 B H«ccO / O
~ N 1-40 N of f 423,90 424 166-169 APCHEPD03/011976
N ~~N 1-41 N OH 355,44 356 100-104 B HO v

/' F W N 1-42 \ HN OH 407,45 408 126-128 A O0JOO
NN 1-43 \ 0\ OH 425,49 426 -840-152 C H

Ex. Structure MW, MASS MP In vitro
No. (M+1)
Ne l
Né\lN X
1-44 /@MN OH | 39045 391 - 105-107 B
H
0
vl
: — ‘
N N X
' .
1-45 A N OH 1\ 44447 445 . 177-178 A
F 0.
S
NP SN X
|
1-46 | FDMH O | 44447 | 45 107 A
Hiea )
. Né\IN .
1-47 Fwﬁ OH 443 48 444 117-120 A
©/\o 0
N
Q
NA{\J X
1-48 wﬁ OH 426,48 427 188-192 A
©/\0 (o]
Chiral
1-49 /[ 389,46 390 180-185 C




0 WD 2004/ 043926 PCT/ EP2003/ 011976

MW MASS MP In vitro No. +l)
w@M4/040% 107 B H N~ NON 1-45 N off 444, 47 4BEI/EP2003/011976

177-178 A. FHOO -1 / N N--~N1-46 F N OH 444, 47

445 107 A HccO' 0 N-~N\ 1-47 F N N 443, 48 444

117-120 A 0 N N-~fJ 1-48 N &f 426,48 427 188-192 A

-82 EX. Structure
N~~N 1-44 N OH 390, 45

01/ 0 cjl-~ Chiral
Ex. Structure M.W. | MASS MP In vitro
No. . ' (M+1)
Chiraj
Né\(\l
1-50 WN OH 425,49 426 150-155 B
H 8 .
O
N7 N
1-51 | 319,37 320 1172 B
N™ .
H ,
O )
. Né\‘N
1-52 337,36 338 2217 B
. N OH
. N
H
o}
F .
N/
™
NP N
l OH
1.53 X 396,45 | 397 | amomphous | A
H
® °
CH,
4 Nj\IN
| 1-54 /@/‘\/\N OH 471,58 472 106Z B
H o]
o




1-49 N of f 389, 46 390 180-185 C
2004/ 043926 PCT/ EP2003/ 011976
No.

wWORBHM2d N vitro

(M-1)

-83
Chi r al

Ao

/ HO W
Ex. Structure MW
1-50 N of PCHRP2049011976

426 150-155 B H OCoT O N 1-51 319,37 320 117Z B OH

H O NN 1-52 OH 337,36 338 2217 B

~ H

/ O FN NN

1-53 1 \ \ N off 396, 45 397 -&forphous A HO CH3 N N

Ex. Structure M.W. MASS MP In vitro
No. (M+1)
- l : 353,81 | 354 113Z B
1-55 oH
o
CH,
1-56 N OH | 36145 | 362 110-120 B
H .
N7 N
|
1-57 /CE‘\/kN OH 1 443,48 | 444 133-136 B
H .
0 F ‘
NN
!
1-58 Ny OH 1 43952 | 440 112-115 A
)
o CH,




1-54 \ N off 471,58 472 1062 B H/ 0 WD 2004/ 043926
PCT/ EP2003/ 011976 -84 Ex. Structure MW NMASS MP |n

WO Raoro43900. (Mr1l) N 1-55 OH 353, 81 354 113Z BPCHEP2003/01976
O d CH3 N-\N 1-56 N OH 361,45 362 110-120 B | \ ~ :
NO N-~N1-57 , \' '\ N OH 443,48 444 133-136 B HO
N'N 1-58 | \ \ N OH 439,52 4485 112-115 A 0 CH3 0 WO
2004/ 043926 PCT/ EP2003/011976 -85-

Example 2-1

Methyl N-[6-(4-hydroxyphenyl) pyrimidin-4-yl}phenylalaninate

. P
: (B NN
ﬁ . " N O\
o} ' H
O : o}

5
A mixture of methyl N-{6-[4-(benzyloxy)phenyl] pyrimidin-4-yl}phenylalaninate
(0.253 g, 0.576 mmol), 10% palladium on activated carbon (0.050 g) and methanol
(10 mL) under a hydrogen atmosphere was stirred at room temperature for 2 days.
10 The resulting mixture was filtered through a Celite pad, and the filtrate was concen- .

trated under reduced pressure. The residue was purified by column chromatography
on silica-gel (hexane: ethyl acetate, 1:1) to give methyl N-[6-(4-hydroxyphenyl)
pyrimidin-4-yl}phenylalaninate (0.150 g, 75%) as a colorless oil.

15 Methyl N-{6-[4-(cyclopropylmethoxy)phenyl] pyrimidin-4-yl} phenylalaninate

‘ SN Nl&N
: e o
L . O % N ~
. H 0 h O
o v

To a mixture of methyl N-[6-(4-hydroxyphenyl) pyrimidin-4-yl]phenylalaninate
20 (0.020 g, 0.057 mmol), potassium carbonate (0.016 g, 0.11 mmol), acetone (1.0 mL)
and DMF (1.0 mL) was added (bromomethyl)cyclopropane (0.008 mL, 0.09 mmol),
and the mixture was stirred at reflux overnight. After cooled to room temperature, the

mixture was filtered and the filtrate was concentrated under reduced pressure. The



10

15

20

25

Exanpl e 2-1 Methyl N-[6-(4-hydroxyphenyl)
pyri m di n-4-yl ] phenylalaninate N\N\ I /A NN |\

woL@4b¥3926 H O OO HO/ O A mxture of nethyl PCT/EP2003/011976

N-{6-[ 4- (benzyl oxy) phenyl ]
pyri m di n-4-yl } phenyl al aninate_ (0.253 g, 0.576 mmol),
10% pal | adi um on acti vat ed car $n (0.050 g) and

. methanol (10 nmL) under a hydrogen atnosphere was

stirred at roomtenperature for 2 days. 10 The
r esslduk vpspuxitfied ywaspdrbive ailetl (Hdamey) @hyd aCthic] €:1pa6 give methyl
iltrate was concen- trated under reduced

an

prgfs&@egcyql%m%@%m}?nﬁur i Pyrdidir4odinheaylalaninate  (0.024 g,
ch n silica-gel (hexane: ethyl acetate,

1; gm%lgg{lggﬁér«rve?ﬂyl N- [ 6- (4- hydr oxyphenyl )

pyri mdin-4-yl]phenylal aninate (0.150 g, 75% as a
colorless oil. 15 Methyl o .
N- YL d-(Coptaprspmyapgthaenhbsoy) Jayemitiin-4-yl} phenylalanine

pyri m din-4-yl }phenylalaninate N-\N\ I CNHO\ HI
r O11 . HO O To a m xture of nethyl

N-[ 6- (4- hydr oxyphenyl) [ m di n-4-yl ] phenyl al ani nate
20 (0.020 g, 0.057 mmol ot assi um car bonate (0.016
g, 0.11 nmol), nyacaf on m.) and DWVF (1. Qi)

added (brompnetlhyLl) cy&l o copane (0.008 nL, 0.9 ), on
and the m fe Was NSt red at reflux o ght~ te
cool e m t enperatare, the m r filteredo

O, -
an he filtrate was concentrate nde? reduced
pressure. The WD 2004/ 043926 PCT/ EP2003/011976 -86
residue was purified by preparaive TLC (hexane; ethyl

tate,, 1:1) t ' t hyl - o
ﬁff%?ﬁ S‘EQIPE%?%fp%&gﬁf%ﬁ@ﬁﬁ:E%Wﬂewpyhnethoxy)phenyll pyrimidin-4-y1}-

PYleflaflinte/ 0 R, FSPRERY f hOndt B0 mL) was added 1M NaOH

aqueous solution (0.5 mL), and stirring was continued at room temperature over-
night. After removal of methanol under reduced pressure, the residue was diluted
with water. The solution was washed with diethyl ether and acidified by 1M aqueous
hydrochloric acid. The resulting precipitaite was collected by filteration, washed with
ethyl acetate, and dried under reduced pressure to give N-{6-[4-(cyclopropyl-
methoxy)phenyl] pyrimidin-4-y1}phenylalanine (0.018 g, 77%) as a colorless solid.
Melting point: 216-218°C |

Molecular weight: 389.45

Mass spectrometry: 390 (M + H)"

In vitro activity grade: A

'"H-NMR (500 MHz, MeOH-d4): & 0.38(2H, m), 0.64 (2H, m), 1.28 (1H, m), 3.12
(1H, dd, J=9.1, 13.9 Hz), 3.42 (1H, dd, J=4.7, 13.6 Hz), 3.92 (2H, d, J = 6.9 Hz),
5.21 (1H, m), 6.96 (1H, s), 7.12 (2H, d, /= 8.8 Hz), 7.21 (1H, m), 7.26 (4H, m), 7.73
(2H, d, J= 8.5 Hz), 8.58 (1H, s).



100% as an yellow oil. 5
N-{6-[4- (Cycl opropyl net hoxy) phenyl ]

WEookoi¥ea- 4-yl } phenyl alanine N _!'~-"N N ~N PCODEP2003/01976

OHHI H'"7" 0 O/ OTo a solution of Mthyl
N-{6-[4-(cycl opropyl nmet hoxy) phenyl] pyrimdin-4-yl}-
10 phenyl al ani nate (0.024 g,‘?(7.‘059 mmol ) i n net hanol
(2.0 n.) was added 1M NaOH aqueous solution (0.5 L),
and stirring was continued at roomtenperature over-
Nk ghhniefbteto 2-ggoval of met hanol under reduced
pr essur e, e residue was diluted wth water. The
sol ution was washed with diethyl ether and acidified
bin thMsanileransmetsyrdeséritediic Bxeingle 2F etbpes (fomipegnds in Examples
preci pi taaié\sfﬁgl was %ol I 3ct ed by fil tderati on, washed with
12729 Byt6 pypan Tablg 2dvee YUREAdr educed pressure to
give N-{6-[4-(cyclopropyl- nethoxy)phenyl]
pyri m di n-4-yl } phenyl al anine (0.018 g, 77% as a
- cOhblelBasnpgioli d.  Melting point: 216-218C Mol ecul ar

wei ght: 3 89.45 Mass spectronetry: 390 (M+ H+ 20 In
vitro activity grade: A 1H NVR (500 MHz, MeOHd4): 5

Bttt MO8 fettte T - 28 (Ligw . MAsEZ| (MPH, [in vitro
ddﬁ’fJO:ng. 11;u13;.§9trlf‘l-:|§l§?,ep3.r‘4l2h\(l H dd, ) pwmy7) 136

Mz —o—Jz(zr O, —9=0 Lz LA, iy, {690

(11H, |s), 7.12 (2H, d, J 7.211(1H, ny, 7.26

(|4H, |m, , 8.52E (1H, $). 25 WO
2004/|043926 PCT/ 37- Exanples 2-2 to

2-46 | ift he sim manngrsoas desgspbed 495 EXagpbe A
2-1 aboire; ™% ds in Exarples| 2-2 o 2-46]as shown

I N

O AU
synt hesi zed.

NAlN
™ N OH
H
F< : ~5 o
Nf\‘N
OH ‘
2.-4 ?Ha X N 455,52 456 90-93 A

NPSN
2-5 /@/\)\ 335,37 336 223-227 C
N OH
N
H
o)
HO

2-3 443,48 444 175177 A




5 Table Exanple 2 Ex. Structure MW MASS MP In vitro

No (Mtl) N -~ CH3 NOH 2-2 0 H O 485,54 486 90-93 A
WO2m@043BC~-0 N-~N\ 2-3 H of f 443,48 444 175-BGUWEP2008011976

/ 0 FIC N~Z eOH NN 2-4 H3 N 455,52 456 90-93 A Hp ~

0O/ 0 VI

N~~N 2-5 OH 335, 37 336 223-227 C
HO WO 2004/ 043926 PCT/ EP2003/ 881976

l~\ H

-88 Ex. Structure

MW MASS MP In vitro No (Mt1l) W-~N
Ex. Structure M.W, MASS MP In vitro
No (M+1) :
NAIN A
2-6 . /@MN OH | 443,48 | 444 (2202232 A
@/\ " 0
0
NA[\J
2-7 /@J\)\N OH 443,48 444 228-230Z A
.
@AO
. .
Né\lN
2-8 WN oM 143154 | 432 | 118120 | A
g
O/\o -
: NAV
2-9 - WN oH 428,50 429 | 209-211 A
& :
NN N\/\O . (@]
Né\[\l
2-10 /@/qu on | 39147 | 392 |205208( A
H
e "o 0
NN
2 | N OH
2-11 - o 461,47 462 207-210Z A
\@/\O %
F




2-6 F I\ \ | N OH 443, 48

| N OH 443,48 444 228-230Z A
wobd448b264 432 118-120 A OO H 2-9 _ \ |
\' / 0 ON-~\ 2-10 of f 391,47 392

429 209-211 A
205-208 A H3C-o / 0/

207-2102 A F OO0 F WO 20047943926 PCT/ EP2003/ 011976

444 220-223Z A H\ O/ O 2-7
/ O/ 0 F/ N-~-N2-8N
N CPCHEB2088011976

N ;~N 2-11 H of f 461, 47 462

-89 Ex. Structure MW NMASS MP In vitro No (M1)
Ex. Structure M.W. MASS MP In vitro
No (M+1)
NP N
2-12 < oW | 37745 378 |201204Z) A
H
O
H,c” O
. N%\N . .
2-13 /@/UL 349,39 350 |203-208Z| B
. OH
N
H
H3C\o o}
Né\{\l
2-14 ‘ /‘)\/LN OH | 44149 | 442 |190-193Z| A
HO_ O S
\©/\O
. NP
2-15 /©)\)\N' OH | 403,49 | 404 |210-213Z| A
| H
O
o «
NP N
2-16 | 439,52 | 440 {214-216Z| A
N N OH
GUR H
O
o}
NAIN
2-17 /@)\/LN OH | 391,47 | 392 |210-213Z] A
‘H
H,C o
O




N .
/

:~~N 2-12 OH 377,45 378 201-204Z A O~3 jo H H3CO
N ~~N 2-13 OH 349,39 350 203-206Z B H3d I |

/[ O\

WO 206443906 2- 14 N of f 441,49 442 190-193Z A H PHO/ER003/011976
/I O N--N\ 2-15 1 N OH 403,49 404 210-213Z A HO O

N~~

N\ 2-16 |

OH 439, 52 440 214-216Z A

V1 1/ HO/1

NN\ 2-17 N OH 391,47 392 2t@0213Z A H3G-0 / 0 CH3

WD 2004/ 043926 PCT/ EP2003/ 011976 -90

Ex. Structure M.W. MASS MP In vitro ]
No (M+1)
, N7 N
2-18 < o4 | 36342 364 190Z A
” [e]
HC” o
NP SN
2-19 \I oH 377,45 378 2057 A
N
H3C\/\O 0
. : N/\|N .
2-20 '/@/MN OH 417,51 418 125-128 A
R H 5
O/\O
Né\lN
2-21 Wﬁ OH | 40648 | 427 |135-136Z| A
1 X 0 °
o
N
NP N
2-22 /@M o | 43253 433 117-120 c
N
H
N4\|N :
223 440,51 441 85-88 A
/N N N OH
\l S
0]
NP N
2-24 w on | 39345 394 1190-193Z| A
N
. H '
HSC/O\/\O : o




Ex. Structure MW MASS MP In vitro
2-18 N OH 363,42 364 190Z A H3C-~O N;

No (M+1)
~N 2-19 ,

NN
\

w@rh03/h¥3946 378 205Z A N H3CQ\/~O 0 H NN 2- 20PCT/EP20MB/011976
OH 417,51 418 125-128 A HO N'N 2-21 N OH 426, 48 427
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WO 2004/ 043926 PCT/ EP2003/011976 -91 Ex. Structure
MW MASS MP In vitro No (Mrl) NN OH 453,55 454
waem4a®B92A 2-25 1\ NHO/ O/ W N\ 2-26 NI/EP2003/011976
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Example 3-1
Methyl N-(2-chloro-4-pyrimidinyl)phenylalaninate
NS + N7
XA e L — L
o N7 Tal H,N SN ol “ ~
o)




2-40 off 405,50 406 86-88 A \ | OI/ HO N\\N 2-41 F

N OH 407,45 408 oil A . HO CH3 N-\N2-42 F N
WRIR4AB93¥4 oil B H WO 2004/ 043926 PCT/ EP2003POI/ELN63/011976

-94 Ex. Structure MW MASS MP in vitro No (Mrl) N

NN 2-43 F N OH 408,44 409 98Z B H O CH3 N-\N OH

2-44 H3 H 421,50 422 115-118 A°© 0 ~ 0 CH3 N-~N CH3

\' NI -OH

To a mixture of 2,4-dichloropyrimidine (0.800 g, 4.85 mmol), D,L-phenylalanine
methyl ester hydrochloride (1.098 g, 5.090 mmol) and ethanol (15 mL) was added
N,N-diisopropylethylamine (1.773 mL, 10.18 mmol), and the mixtﬁre was stirred at
reflux for 6 hours. After cooled to room temperature,A the precipitate was removed by
filtration and washed with ethanol. The combined filtrates were concentrated under
reduced pressure, and the residue was partitioned between ethyl acetate and water.
The separated organic phasé was washed with brine, dried over sodium sulfate,
filtered and cbncentrated under reduced pressure. The crude product was purified by
column chromatography on silica-gel (hexane: ethyl acetate, 2:1) to give methyl N-
(2-chloro-4-pyrimidinyl)phenylalaninate (1.020 g, 72%) as a colorless oil.

Methyl N-{2-[4-(benzyloxy)phenyl]-4-pyrimidinyl} phenylalaninate:

Y | |
. B N
N ~ “oH : [
N + —_— — 0]
)I\ = o e} N ﬁl A
cl NT N \©/\ o)
o) . ©/\ 0

To a mixture of methyl N-(2-chloro-4-pyrimidinyl)phenylalaninate (Ql368 g,
1.261 mmol), 4-(benzyloxy)phenylboronic acid (0.316 g, 1.388 mmol) and DMF
(5 mL)under an argoh atmosphere was added a solution of sodium carbonate
(0.414 g, 3.910 mmol) in water (2 mL) followed by tetrakis(triphenylphosphine)-
palladium (0.068 g, 0.059 mmol). The mixture was stirred at 95°C overnight. After
cooled to room temperature, the mixture was treated with IN aqueous sodium
hydroxide solution (2 mL) and stirred at room temperature for 2 hours. The mixture
was diluted with water, and washed with ethyl acetate. The separated aqueous phase
was neutralized by 1N aqueous hydrochloric acid solution. The resultant precipitate
was collected by filtration, washed with water and dried under reduced pressure. The

residue was dissolved in a mixture of methylene chloride (10 mL) and methanol
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2-45 0 HO 451,53 452 88-93 A 0 H3C 0 CH3 NI H
2-46 H 427,45 428 141-147 A F\ OO0 F Exanple 3-1

wavedaohph3odb ( 2- chl or o- 4- pyri m di nyl ) phenyl al ani net BEPHOM11976

+ N CQHO NdOd H2N.~\ Cl NNO1-11 H 0 0 W

2004/ 043926 PCT/ EP2003/ 0119769 -95 To a mixture of

2, 4-di chl or opyri m di ne (0.800 8,’ 4.85 muol), .

D, L- phenyl al ani ne nethyl ester hydrochloride (1.098

g, 5.090 mmol) and ethanol (15 nL) was added _

N Shlj) Saxar ogaéd vt aasclmon( df dizgndthaneon ighemwhich werdprepared
the m xture was stirred at ,d'ilprzglux $ r 6 Douria. 'Aftﬁrdr d
cdomad -mehybim e hpEreoghuidnn d g 6ol §i el wglissitin Rydroxide
r ed by | r i kit e 'X as
cgﬁ‘%y’n\% i (igl %)r%l?ee?{ é\;\g?se?@ h@%??%?ge\%ﬁ%ﬁg??qn@gé’ufgegm fure W

PloBSdhEaied B1Ier réiRict® Prebs@eWdRe pardei piodnddwhepwaded by column

wgmggég@epg rlsgrq\gﬂr:ﬁ? r@@ﬁ%@l%ﬁ@?%@%ﬁ% aEfgt%éth%_x?FN. (2[4
fi|tered and trat . _ B
e s B A R RS RS AP SO0 D OAOAT & 2 Hitless oil

on silica-gel (hexane: ethyl acetate, 2:1) to give
met hyl N o _
N-{2-[4-(Benzyloxy)phenyl]-4-pyrimidinyl} phenylalanine

’ “ﬁg? P
O ——— / OH
©/\o o ©/\o .

To a solution of methyl N- {2-[4-(benzyloxy)pheny1]-4-pyrimidiny1}phenylalaninate
(0220 g, 0.501 mmol) in methanol (2.0 mL), water (2.0 mL) and tetrahydrofuran

(4.0 mL), and the mixture was stirred at room temperature for 2 hours. The mixture

was diluted with water (5 mL). The mixture was neutralized with 1N hydrochloric

acid solution (0.715 mL). The rsultant crystal was collected by filtration, washed

with water and ether, and dried under reduced pressure to give N—{2—[4—(t;enzy1-

oxy)phenyl]-4-pyrimidinyl} phenylalanine (0.178 g, 73%) as a white solid.

Melting point: 120-125°C

Molecular weight: 425.49

Mass spectrometry: 426 (M + H)*

In vitro activity grade: B

'H-NMR (500 MHz, DMSO-d6): 8 3.04 (1H, dd, J= 9.3, 13.9 Hz), 3.19 (1H, dd, /=

5.0, 13.9 Hz), 4.75 (1H, br), 5.17 (2H, s), 6.45 (1H, d, /= 5.5 Hz), 7.07 2H, 4, / =

9.0 Hz), 7.19 (1H, dd, J = 6.9, 7.1 Hz), 7.25-7.36 (SH, m), 7.40 (2H, dd, /= 7.1, 7.7

Hz), 7.47 (2H, 4, J= 7.1 Hz), 7.75 (1H, br), 8.11 (1H, d, J= 5.8 Hz), 8.23 (2H, d, /=

8.8 Hz), 12.66 (1H, br s).



(2-chl oro-4-pyrimdinyl)phenylal aninate (1.020 g, 72%
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: OH NVAOXHNVI T OVI%BNN " NVOI H I N
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N-
{2-[ 4- (Benzyl oxy) phenyl ] -4-pyri m di nyl } phenyl al ani ne N

w@rooo9aH 11 NHH\ 001 \ p/ 10 To a soPCI/EPWO®H11976

met hyl ,

N-{2-[ 4- (benzyl oxy) phenyl ] -4-%ri m di nyl } phenyl al ani na
te (0.220 g, 0.501 mmol) infethanol (2.0 nL), water
(2.0 nm.) and tetrahydrofuran (4.0 nL), and the

m xture was stirred at roomtenperature for 2 hours.
TReakipkd 41€ 15 was diluted with water (5 nlL). The

m xture was neutralized with 1IN hydrochloric acid
solution (0.715 nL). The rsultant crystal was

b AT PR S

NoetiyidadiRgazy! -
oxy) pheny ]-4-pyrimdinyl}phenyl al anine (0.178 g, ZS%

as a white solid. Melting point: 120-125C 20

Mol ecul ar wei ght: 425. 49 Mass ‘spectronetry: 426g¢ﬁ%¥”\o

H+ In vitro activity ade: B | H NVR (500 MHz,

: J= 9.3, 13.9 Hz), 3.19 (1H

dd, J= 5.0, 1% 4.75 _(1H, _br), 5.17 (2@~§),

6. 45 (1H J N HOF 7.07 (2H, d, 1J = 25 9[0 ot

Hz) .19 , dd, 9=8.9, 7.1 Hz), 7.25 6 N

04, J= 7.1, 7.7 Hz), 7_AL LRH =7.1. 0
7°75 (1H, br). 8.11 (1H d 5.8 H), 8.23 (2H,

d, J= 8.8 Hz), 12.66 (1H, br s) O 2004/ 043926

PCT/ EP2003/ 011976 -97- Exanples 3-2 to 3-4 In the

simlar manners as described in Exanple 3-1 above,

c n

B R e L R

alaninate (44.0mg, 0.09 mmol), (2-chloroethyl)dimethylamine hydrochloride

(16.2 mg, 0.11 mmol) and potassium carbonate (32.4 mg, 0.23 mmol) m DMF
(0.5 mL) was stirred at 60°C overnight and at 90°C for 4 hours. After cooled to room
temperature, the mixture was concentrated under reduced pressure. The residue was
‘dﬂuted with ethyl acetate and the precipitate was filtered off. The filtrate was purified
by preparative TLC (CH,Cl,/MeOH/conc.NHj, 100/10/1) to give ethyl N-{6~[4-
(benzyloxy)  phenyllpyrimidin-4-yl}-3-[2-(dimethylamino)ethoxy]phenylalaninate
(30.0 mg, 59 %) as a gum

| N-{6-[4-(Benzyloxy)pheny!]pyrimidin-4-y1}-3-[2-(dimethylamino)ethoxy]phenyl-

alanine
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Ex. Structure MW MASS MP In vitro No. (M1l) i 3-2
N N OH 425,49 426 89-92 C HO/ 0 3-3\ az"J N OH

(
a

W@ 20045@9425 81-84 C H N 3-4 JI(: | N OH 424, BOT/82H03/011976
/

194-196 A Ho WD 2004/043926 PCT/ EP2003/011976 - 98-
Exanpl e 4-1 Ethyl

N-{ 6- [ 4- (benzyl oxy) pheny! ] pyr3mi di n-4-yl } - 3-[ 2- (di et h
yl am no) et hoxy] phenylalaninate H HH3C ~/ | .
NN:~N\V V1 NN NOCt H\ I NCe O

To a solution of N-{6-[4-(benzyloxy) phenyl]pyrimidin-4-y1}-3-[2-(dimethylamino)-
ethoxy]phenylalaninate (30 mg, 0.060 mmol) in THF (0.1 mL) was added IN LiOH
aqueous $olution (0.08 mL, 0.08 mmol)' and the mixture was stirred at room .tem-
perature overnight. The mixture was neutralized with 1IN HCl (0.08 mL) and
concentrated under reduced pressure. The residue was purified by reversed phase
preparative TLC (Merck RP-18, CH3CN/water, 2/1) followed by crystallization from’
thyl ether fo  give N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-yl}-3-[2-(dimethyl-
amino)ethoxy]phenylalanine (10.1 mg, 36 %) as a colorless powder.
Melting point: 143.1°C
Molecular weight: 512.61
Mass spectrometry: 513 (M + H)"
In vitro activity grade: A
'H-NMR (500 MHz, DMSO-d6): & 2.22 (6H, s), 2.63 (2H, bs) 297 (14, dd, J =
'13.2,9.5 Hz), 3.17 (1H, 4, /= 10.1 Hz), 4.00 (24, t, J 5.7 Hz), 4.75 (1H, bs), 5.17
(2H, s), 6.75 (1H, d, J= 7.9 Hz), 6.84 (1H, d, /= 7.5 Hz), 6.85 (1H, s), 6.99 (1H, s),
7.12 2H, d,J="7.2 Hz), 7.16 (1H, t,J="7.9Hz), 7.34 (1H, t, J= 7.2 Hz), 7.40 (ZH,
t, J=7.0 Hz), 7.47 (2H, d, J=17.5 Hz), 7.56 (1H, bs), 7.93 (2H, d, J= 7.6 Hz), 8.43
(1H, bs). ‘

Example 4-2 .

In the similar manners as described in Example 4-1 above, compound in Example 4-

2 as shown in Table 4 was synthesized.
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(2-chl oroet hyl ) di met hyl am ne hydrochl oride (16.2 ng,

0.

11 mol ) and potassi um carbonate (32.4 ng, O0.23

mol) in DMF 10 (0.5 nL) was 90i-rred at 60C over ni ght

a
t
r

acetate an

f

nd at 90C for 4 hours. After cooled to room
enperature, the m xture was concentrated under
FluRSxpheRSUr €. The residue was 'diluted with ethyl

i @che precipitate was filtered off. The
iltrate was purified by preparative TLC

2/\

CHCl 2/ MeCOH conc—NHI 1.00/ 19'[_1___} t eHvre—ethvl—

F 8- 4- (benzyl O§V)'Ct“re M.W. | "MASS | MP | Invitro
BAIL] pyrimdin-4-yl}-3-T2- (dinet ijl am tjnllﬂgf{"pn_ ylphen :

| al ani nate 15 (30.0 @ﬁ\)L59 % asla gum| N

6- [ 4- (Benzyl oxy) pheny \/m\dl n- él-yl }-3-[ 2- (dijnet hyl

i no)) et hoxy] phenyl - al ani né CfH3 H3 ~H3CHBC/ N\ Q N I~
\\\NOEt | OH HHO 00O \4(‘02004/043926

CT/ §P2003/ 011976 -99 To a s i gn_of

I $8-[ 4- (benzyl oxy) N 554,65 555 111 CA

heny| ] pyri m di n- Az yMke donret hyl am no) -
t hoxy] phenyl al @ te (3@ ng, 0.060 mmol]) in TIﬂE (0.1
L) was -atigethdNAOH  aqueods sol ution ((0. 08 mi, 0. )8

mol ) a‘ﬁ;\m' xture was stirred at ,roomtem (
eratjure dverni ght. The m xture wag neutrlalized |with

—O 35 DT ZTWZ0AT

P

b
f

(008 niL) and 5 concentrat ed under reduced
ressure. The residue was purified by reversed phase
Expaipdd $ale TLC (Merck RP-18, CH3CN water, 2/1)

ol l owed by crystallization front
Ethyl N- {6-[4—(benzyloxy)phenyl]pyﬁmidin—4~yl} -3-{2-[(tert-butoxycarbonyl)-

aminoJethoxy} phenylalaninate

OH
N%\N N N
S ! OEt > |
N S OEt
H N
(@] H
©/\o o

A mixture of ethyl N-{6-[4-(benzyloxy)phenyljpyrimidin-4-y1}-3-hydroxyphenyl-
alaninate (150.0 mg, 0.32 mmol), tert-butyl (2-bromoethyl)carbamate (107.4 mg,
0.48 mmol) an;i potassium carbonate (66.2 mg, 0.48 mmol) and DMF (1.0 mL) was
stirred at room temperature for 2 days. The mixture was partitioned between ethyl
acetate and water. The separated organib layer was washed with brine, dried over
sodium sulfate, filtered and concentrated under reduced pressure. The residue was
purified by preparative TLC (CHCl3/MeOH, 19/1; then CHCls/AcOEt, 2/1)) to give
ethyl N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-yl}-3-{2-[(tert-butoxycarbonyl) amino]-
ethoxy}phenyl alaninate (47.0 mg, 24 %) as a gum.
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ethyl ether to give
N-{6-[ 4- (benzyl oxy) phenyl ] pyri m di n-4-yl}-3-[2-(dinmeth

W@ keo4amion®) et hoxy] phenyl al ani ne (10.1 ngy, 36 %WCHEPR03/011976

colorl ess powder. Melting point: 143.1 C 10 Mol ecul ar
wei ght: 512. 61 Mass spectronetry: 513 (M+ H+ In
vitro activity grade: A 1H NMR1(-500 MHz, DVMSO-d6): 6
2.22 (6H, -s), 2.63 (2H, bs), 2.97 (IH dd, J = 13.2,
9.5 Hz), 3.17 (IH d, J=10.1 Hz), 4.00 (2H, t, J= 5.7
Hz), 4.75 (1H, bs), 5.17 15 (2H, s), 6.75 (I H d, J=
7.9 Hz), 6.84 (1H, d, J= 7.5 Hz), 6.85 (1H, s), -6.99

( BH2-Ainjnopthogy Y-HHS-: (bslxzy?ow)phze)lyl myrirgidi 443} phenylalaing:
Hz), 7.34 (1 H t J=7.2 Hz), 7.40 (2H, t, J=7.0
Hz), 7.47 (2H, d, J= 7.5 Hz), 7. 56 (1H, bs), 7.93 (2H,
d J=7.6 Hz), 8, 43H (1H bs). 20 Exanple 4-2 InHtNh\e/\
simlar manner SId r obed in Exanple 4-1 above,
compound i n Exanpl as shown in Table 4 was

synt hesi zed. WO 2004/ 04

Tabl e Exanpl e 4 Bx, Strte
No (M+1l) ON 4-)2 N\ 5%@865“555711A NC1—|l OH
Exanpl e 5- TRy, N

H
{6-k4- (be xy)phenylpyrirridi 4 5/@5;5;-@
t o@z bBnyl) - am no] et hoxy} p | al ani nat e

To a solution of ethyl N- {6-[4-(benzyloxy)phenyljpyrimidin-4-y1}-3-{2-[(tert-

PCT/ EP2003/ 011976 -100-
re MW MASS MP | m&Mtir o

butoxycarbonyl)amino]ethoxy}phenyl alaninate (47.0 mg, 0.080 mmol) in ethanol
(1.0 mL) was added IN LiOH aqueous solution (0.12 mL, 0.12 mmol) aﬁd the
mixture was stirred at room temperature for 3 hours. The mixture was neutralized
with IN HCI (0.12 mL) and partitioned between ethyl acetate and water, washed with
brine, dried over sodium sulfate and concentrated under reduced pressure. The
residue was dissolved in methanol (1.0 mL). A 4N slution of HCI in dioxane
(1.0 mL, 4.0 mmol) was added to the solution, which was kept at room temperature
overnight. The volatiles were evaporated off, and the residual solid was tirturated
with ethyl ether to give a crude powder, which was recrystallized from a mixture of
THF and water to give 3-(2-aminoethoxy)-N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-
yl}phenylalanine (13.7 mg, 37 %) as a colorless powder. '

Melting point: 153.8°C

Molecular weight: 484.55

Mass spectrometry: 485 (M + H)"

In vitro activity grade: A

"H-NMR (500 MHz, CD;0D): & 3.11 (1H, dd, J = 14.0, 8.8 Hz), 3.33 (2H, t, J=5.1
Hz), 3.37 (1H, dd, J= 14.1 Hz, 5.2 Hz), 4.19 (1H, t, J= 4.9 Hz), 5.13 (1H, bs), 5.20
(24, s), 6.87 (1H, d, J = 8.2 Hz), 6.93-6.96 (3H, m), 7.18 (2H, d, J=88 Hz), 7.23
(1H,t,J=79 Hz), 7.32 (1H, t,J= 7.3 Hz), 7.38 (2H, t, J= 7.4 Hz), 7.45 (2H, d, J =
7.9 Hz), 7.78 (2H, d, J=9.1 Hz), 8.54 (1H, s).
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H O 10 A m xture of ethyl

wWO2408A/}392¢ benzyl oxy) phenyl ] pyri m di n- 4-yl } - 3- hpdr/ar3opsie11976
nyl al ani nate (150.0 ng, 0.32 nnDI) tert-butyl
(2- bronoet hyl ) carbamate (107.4 ng, 0.48 mmol) and
pot assi um car bonate (66.2 ngyl09-48 mmol) and DMVF (1.0
nm.) was stirred at roomtenperature for 2 days. The
m xture was partitioned between ethyl acetate and
wat er. The separated organic |ayer was washed with
brine, dried over 15 sodiumsulfate, filtered and
cBrsmple@led under reduced pressure. The residue was
purified by preparative TLC (CHC13/ MeOH, 19/1; then
CHClS/AcGEt 2/1)) to give . ethyl

DS DEnC AR RSB G L A .o

~ NYlaniddo)phergtalamigien WO 2004/ 043926 PCT/ EP2003/ 011976
-101 3-(2- Ami noet hoxy) - N-
{6-[ 4- (benzyl oxy) phenyl ] pyri mi di n- 4-y|
phenyl al ani ne:  QuMN My, 0 PNV T N-ANY T OBt \ R
+NOH HO\ OlI/ H 6 5 To a solution of eth
I\I-{6[4(benzw4& y) I]pyrlmd|n4yl}43\hi2-

but oxycarbony -eggo y}phenyl a/IEai/n@\( 7. Q.no,
H .
o} e}
o

A mixture of ethyl 4—amino-N—{6—[4-(benzylqu)phenyl]pyrimidin—4-y1}phenyl
alaninate (65.0 mg, 0.14 mmol), methyl 2-(methylthio)-4,5-dihydro-1H-imidazole-1-
carboxylate (29.0 mg, 0.17 mmol) in acetic acid (0.20 mL) and ethanol (2.0 mL) was

stirred at 65°C for 2 days. After cooled to room temperature, the mixture was
concentrated under reduced pressure. The residue was purified by preparative TLC
(CH;Cly/MeOH/conc.NH;, 100/10/1) to give ethyl N- {6—[4—(benzyloxy)pheny1]
pyrimidin-4-y1}-4-(4,5-dihydro-1H-imidazol-2-ylamino)phenylalaninate  (49.0 mg,

66%) as a gum.

N-{6-[4-(Benzyloxy)phenyl]pyrimidin-4-yl} -4-(4,5-dihydro-lH-imidazol-Z-yl-

amino)phenylalanine

H ' H
N N /N
g D
NZN {3\7 N4\|N E{J
N ! N QEt N N OH
o o
]

To an iced solution of ethyl N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-yl}-4-(4,5-dihydro-
1H-imidazol-2-ylamino)phenylalaninate (49.0 mg, 0.09 mmol) in tetrahydrofuran
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(1.0 nL) was added 1N Li OH aqueous solution (0.12 mi,
0.12 mol) and the mxture was stirred at room

wo eospotmtare for 3 hours. The m xture was neut PEI/ER®d3/011976

10 with IN HO (0.12 L) and partitioned between et hyl
acetate and water, washed with brine, dried over
sodi um sul fate and concent rat@d- under reduced ,
pr essure The residue was dissolved in, methanol (1.0

A 4N slution of HCO in dioxane- (1.0 nL, 4.0
r@‘a%%ﬁ@ %ﬁﬂg £ OINTQOLE 18 BITY 0119 Bam¥) afid RS KRRk asttirred at 1t for

om tenperature  overni ght. The volatiles were \

e/ B A nedtfalizanehtt bS H@ls(()d daimlgpthe dnivtmss Was qonecntretdd under

15 with ethyl ether t d '
rréétzmwétpaqreswrg dol e dgeas. (R TGR QIsES elll%?%gg {k}&’v'@r g&BmHMSChmma'
%"%‘2“1’%(‘?@8 hoMe)OfR Ployst Py Ssion i sl fiber fo gy A (6T
%eﬁdy}d% %@Mt {pgfiniten-4 487 (A8-dilYdro) H-asidazalah darhimphenyl-

in

g point: 153.8C Mol ecul ar weight:

@m&s(zwm@,s%)% ecarigaetpopdengs (M + Hy+ In vitro

it NVR (500 MHz, CD3QD): 6 3.11 (1H,
31}4[ "%%A‘go?‘g@ﬁ%% 3.33 (2H, t, J 5.1 Hz), 3.37 (
Ifo1dddiar Weigk-sbgHg, 5.2 Hz), 4.19 (1H t, J= 4.9 Hz),
5.13 (1H, bs), 5.20 (2H s), 687(1Hd J =8.2
I—M)ass sﬁoe@t&arﬁe@ﬁ 503M 1) 7. 18 (2H, d,
25 ggHz)732(1Ht,J .
1“?30%‘“5’7%%‘3 7.45 (2H, d, J= 7.9 Hz) 7.78

I

2ot 4 by 0,009, 5. it s (U200 837926 1k m, 574

N rhp 5(we2zy |s)2>6/8‘9€1@mb|81 (YY0 (B dy/4= B18) Ha), (74,5528, ldy d = 8.2
). 730 RBONSH, rcRE O WV ?%'H% IV 072 £ ), 540
(1H, s).

' Example 7-1

Methyl N-[6-(4-{[(trifluoromethyl)sulfonyljoxy} phenyl)pyrimidin—4-yl]pheny1—

alaninate

)
/ N O\ . ‘
H F
o} e
HO ] 0

To a solution of methyl N-[6-(4-hydroxyphenyl)-4-pyrimidinyl]phenylalaninate

—=N==0

(0.03 g, 0.09 mmol) and triethylamine (0.03 mL, 0.19 mmol) in dichloromethane
(2 mL) was added trifluoromethansulfonic- anhydride (0.04 mL, 0.26 mmol) at 0°C,
and the mixture was stirred at room temperature for 4 hours. The mixture was diluted
with water and extracted with chloroform. The separated organic phase was washed

with brine, dried over sodium sulfate, filtered and concentrated under reduced
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Il HO \ O/ I \ OH A mxture of ethyl
4-am no- N-{6-[ 4- (benzyl oxy) phenyl ] pyri m di n-4-yl } pheny

wo 2002043k@ni nate (65.0 ng, 0.14 rnmol), nethyl PCT/EP2003/011976

2- (met hyl t hi 0) -4, 5-di hydro-| Him dazol e-|1 - carboxyl ate
(29.0 ng, 0.17 mmol) in acetic acid (0.20 nL) and
ethanol (2.0 nL) was stirred04at 65C for 2 days. After
cooled to roomtenperature, the m xture was
concentrated under reduced pressure. The residue was

A RS e e e S N
Py dicd Y81y 4ol 45 cinbiet OnE-in{ aitabromghaifaony -

henylalanlnate (49.0 /% as a gum_ N { 6- [4-(B
enlmapymmmqlmmﬁmmw 159 me, 94 as sighttyllawoily
H i m dazol - 2-yl - am no) phenyl al anine 20 N ON H NON \ H
NCEt \ \' Il NOHHH o O \ off/ I\ o/ To an iced
SMe‘tﬁ 10 (@b 4- el phenylvinyljphenyl} pyrimidin-4-yl)phenylalaninate
%4 Ebféng%ll)ox%)p en)y]]ppyryl }rﬁycrill n- 4- yly})p4 (y4 5-di hyd
ro- 1H i m dazol - 2- yl am no) phenyl al ani nate (49.0 ng,
0.09 nmol) in tetrahydrofuran WD 2004/ 043926
PCT/ EP2003/ 011976 - 108 .0 nm.) was added IN Li OH
(0.14 ni, O. 14):qu|) ' [
for 5 hours NrAf er fleutralized with IN HCI (.1

m.), QLS

pressmre he dridness. The resi due was
e chr onma- t%graphy (yat

by rCPturatlon with ethyl ether

HP>

To a solution of methyl N-[6-(4-{[(trifluoromethyl)sulfonyljoxy}phenyl)pyrimidin-
4-yl]phenylalaninate (0.046 g, 0.10 mmol) and trimethylamine (0.04 mL, 0.29 mmol)
_in N,N-dimethylformamide (2 mL) was added tetrakls(tnphenylphosphlne)palladlum
(0.09 g, 0.01 mmol) and styrene (0.020 mL, 0.19 mmol), and the mlxture was stirred
at 80°C overnight. After cooled to room temperature, the mixture was partitioned
between ethyl acetate and water. The separated organic phase was washed with brine,
dried over sodium sulfate, filtered and concentrated under reduced pressuré. The
crude product was-purified by preparative TLC (silica-gel, hexane: ethyl acetate, 3:2)
to give methyl N-(6- {4-[(E)-2-phenylvinyl]phenyl}pyrimidin-4-yl) phenylalaninate
(0.0126 g, 30%) as colorless solid.

N-(6-{4-[(E)-2-Phenylvinyl]phenyl} pyrimidin-4-yl)phenylalanine

g
° N
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5
(benzyl oxy) phenyl ] pyri m di n-4-yl }-4-(4,5-di hydro-1 Him

WO d@zok3926 yl am no) phenyl al anine (23.0 ng, 50 PGT/BB20851011976

ivory powder. Melting point: 169.2C (dec.) Ml ecul ar
wei ght: 508. 58 Mass spectronetry: 509 (M+ H+ 10 In
vitro activity grade: A 1H NMR5(-500 WHz, CD3CD): 6
312(1Hdd J=13.8, 7.3 Hz), 3.33 (IH m, 3.74
(4H, , 5.16 (2H, s), 6.84 (1H, bs), 7.10 (2H, d, J =

8@ é—@xﬁmﬁ ‘}‘5‘3‘%‘?‘7]\’(1(6% [rEgz éﬁe{%ﬁmylgpﬁéﬁyﬁpgﬁg@gq ) phenyl-

8 ath@inafe1(6.018)g, 01&4 xedtp heméthhndlb@hyl) was added 1M NaOH aqueous

N-[ 6- (4- trifluoronethyl | fonyl.]o hen r md
o e e AR B B

0] | |
A e T ——
(@hOIoBitioR . W& Wastell wite dﬁdth}ﬂt é’ﬂj(éramdnﬁ:ldlﬁe@?oyﬁl-N &yudSus hydro-

mmol ) in dichloronmethane (2 nlL) was adde
t ehlptig ecidndhh aessliirtsopreeipiiahy erfem@olte@wézbyhﬁltw@og gnfhfsieyl under

d.th
LR i Sl e mis B I e i byt
Wala8fne 30101 £ 9% @‘sdco\Mﬂelﬁs §Hqorof orm The separat ed

organi ¢ phaSe was washed w th brine, dried over
s dhling puht 814216 PCt(éeced and concentrat ed under
ri/?ol‘iecu?arwmghqofé 540?5,’926 PCT/ EP2003/ 011976 -104

Mass spectrometry: 422 (M + H)*

In vitro activity grade: A

"H-NMR (500 MHz, MeOH-d4): § 3.15 (1H, dd, J= 8.8, 13.9 Hz), 3.44 (1H, dd, J =
4.4, 13.9 Hz), 5.24 (1H, m), 7.06 (1H, br s), 7.21 (1H, m), 7.29 (6H, m), 737 (2H,
m), 7.40 (1H, d, J= 5.0 Hz), 7.61 (2H, d, J = 7.3 Hz), 7.80 (4H, m), 863 (1H, br s).

Example 8-1

Methyl N-{6-[4-(2-phenylethyl)phenyl]pyrimidin-4-yl}phenylalaninate

\
: N|/§N NI&N
' P N o0 — = N O
H L
oh S

A mixture of methyl N-(6-{4-[(E)-2-phenylvinyl]phenyl}pyrimidin-4-yl) phenyl-
alaninate (0.016 g, 0.04 mmol), 10% palladium on activated carbon (0.002 g) and
methanol (1 mL) under a hydrogen atmosphere was stirred at room temperature for 4
hours. The resulting mixture was filtered through a Celite pad, and the filtrate was

concentrated under reduced pressure. The residue was purified by preparative TLC
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pressure. The residue was purified by col um
chromat ography on silica-gel (hexane: ethyl acetate,

W@ 200)4/08392¢)1 ve net hyl PCT/EP2003/011976

N-[6-(4--{[(trifluoronethyl)sulfonyl]oxy}-

phenyl ) pyri m di n-4-yl ] phenyl al ani nate (39 ng, 94% as
slightly yellow oil. 5 MethylO®N (6-

{4-[(E) - 2- phenyl Vi nyl]phenyl}pyri m di n- 4-yl ] phenyl al an
inate NN I I ;y0?$ F O lution of nethyl

s h%arg‘éI {Léx‘a%f 5&1’1 hy! 1) ukg 9 vé ]xﬂéﬁ%lp wama nghéﬂyﬁ’ethyl)-

enyl a anl at e
mmeh 1 @ﬁﬁnﬁiﬂ-ﬂgﬂmleﬂmmné@ (0414, 88%)295 cojadldss oiln
N- di net hyl fonnam de (2 nL) was added
tetrakls(trlphenylphosphlne)palladlun1 (O 09 g, 0.01

B S

room tenperature, the m xture was partltioned bet ween
ethyl acetate and -water. The separated organi c phase
was washed with brine, A5;dried over sodi um sul fate,
filtered and co/nQentr under reduced Pr essukg; Th

. [ |C

OH

acetate, 3:2);

-2-pheny|v?ny|]phen

[ ( rimdin-4-yl)
| al aninate (0.0126 g, 30%

col orl ess solid.

N-(6-{4-[(E)-2-Phenyl vi nyI ] phenyl }pyri m di n- 4-yl ) pheny
| al N~N| N'N 11 N CH \
/To a;n L o ﬁdﬁ EP@@@?P@IP?PQ’ mﬂenymmd@ﬂ-yl}phenﬂ-

| [\élf’@y?tgrtf) ?E 'i)ibél %o\) fthﬁ% ol );F}I%L | was g{dded 1M §aOH aqueous

Py (038 An)) ﬁﬁﬁo@n{ t@n@)&ﬁmge #0d Q¥e ARe Wak smeﬁeﬁa"ﬁm héits. After
n':fl)e rc\el\rﬁgva?%iq;%thlalt\lﬂoll\&%;r ﬁa ﬂc?e%upsfessure water was added to the residue: The
solution was washed with diethyl ether and acidified by 1N aqueous hydrochloric
acid. The resulting “precipitateé were collected by filtration and dried ﬁnder reduced
pressure to give N- {6-[4-(2’-pheny1ethyl)phenyl]pyrimidin-4—y1}phenylalarﬁne
(0.01 g, 85%) as colorless solid.
Melting point: 216-218°C
Molecular weight: 423.519
Mass spectrometry: 424 (M + H)*
In vitro activity grade: A
"H-NMR (500 MHz, MeOH-d4): § 296(2H dd, J=7.6, 7.9 Hz), 3.04 (2H, dd, J =
6.0, 7.9 Hz), 3.13 (1H, dd, J = 9.5, 14.2 Hz), 3.42 (1H, m), 5.22 (1H, brs), 7.00 (1H,
brs), 7.14-7.27 (10H, m), 7.40 (2H, d, J= 8.2 Hz), 7.67 (2ZH, d, /= 7.9 Hz), 8.59

(1H, br s).
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15

solution (0.5 nL) at roomtenperature, and the m xture
was stirred for 3 hours. After the renpval of

woredohamdke under reduced pressure, the resi due MEBEEP2003/011976

diluted with water. 5 The sol ution was washed wth
di et hyl ether and acidified by 1N agueous hydro-
chloric acid. The resulting-di0&ci pitates were

.collected by filtration and dried under reduced

pressure to give

NeA 6= 4E) - 2- phenyl vi nyl ] phenyl } pyri m di n- 4-yl ) pheny
I=—§$§i$%é (0.014 g, 92% as colorless solid. Melting
poi nt: 214-216 C (dec.) 10 Nblecular wei ght: 421.503
Mass spectronetry: 422 (M + In vitro activity
gif@ﬂeylA&{6+E|4mnysmynm>nhenwﬂmuiyn-48ﬂ}ao hesylplepinaey, 5=
8.8, 13.9 Hz), 3.44 (IH dd, J= 4.4, 13.9 Hz), 5.24

(IH m, 7.06 (1H, br s), 7.21 (1H, m, 7.29 (6H m,

7.37 (2H, 15 nm), 7.40 (1H, d, J= 5.0 Hz), 7.61 (2H,
d, J= 7.3 Hz), A~ mM), 863 (IH, br s). Exan'pl

8-1 Met hyl NN
{6-[4-(2- phen ‘ phenyl]pyrlmdln 4- O
pheny] al , LONNT—>7 N O HHA

m xt uf e

- 2- phenyl Vi nyl ] phe /I m di n-4-yl)

N-_ 6]

pﬁgg/ - alaninate (0.016 g, O. ), 10% pal | adi um
on activated carbon (0.002 g) a 25 nmet hanol (1 nl)
under a hydrogen atnosphere was stirred at room
tenperature for 4 hours. The resulting m xture was .

f ot e68dibh 8@ lﬁgegheﬁ ]@28 S Wor@rﬁ&h&bﬁﬁo&l&ﬂ5}@32%h¥&%§)pynnndm-

concentrate essure. "The rési
purylfghesylavnipaepaI08t g, \0el (rrﬂnﬁmmrﬂaﬁmmamme (0.04 mL, 0.31 mmol)

RS RO T
gz&g% :g%)@pggg}lgl:) Fncf' ﬁyén}ypatagtg}/eln@ l((?.@i HﬁE %.2(1%91%‘6, Bhd B8 Wixture was
stirred at 80°C for 7 hours. After cooled to room temperature, the mixture was
peirtitioned between ethyl acetate and water. The separated ofganic phase was washed
with brine, dried over sodium sulfate, filtered and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica-gel

(hexane: ethyl acetate, 4:1) to give methyl N-{6-[4-(phenylethynyl)phenyl]-
pyrimidin-4-yl}phenylalaninate (0.038 g, 85 %) as slightly yellow oil.

N-{6-[4-(Phenylethynyl)phenyl]pyrimidin-4-yl}phenylalanine

'N&N NN
H H
0 0
ol gl
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N- o
6-[ 4- (2- Phenyl et hyl ) phenyl ] pyri m di n- 4-yl } phenyl al ani n

w@2008/0896 N N 11 NO-- TI NOH OO HH To aPpCDERL0®ON1976

of net hyl

N-{6-[ 4- (2-phenyl et hyl ) phenyl ] pyri m di n-4-yl }phenyl

al aninate (0.013 g, 0.03 nmmwl)8+n nethanol (2 nL) was
added 1M NaOH aqueous 10 solution (0.5 nL) at room
tenperature, and the m xture was stirred for 3 hours.

t t ¢ 3 : -
o o AR (LA B RS oy
vashesde (0.bih di @DB(V sl &f matianelcf2dhnt ) eds hyidddN MONSOHSaqueous
hydrochl oric acid. The resulting precipitates were

csomtmt(écs 1) & toometeinperatiel 2af thamintdgevasslired dor 3 hours. After
es sure.t
? By 9 ?B%M?lé{l% 568}]1%6%}21? id WalsT wag adc}e}d o i ﬁes1|due The
NofRionlwad Qra%edgwnﬁ Qi%th;qsetﬁ&l aafdl RIEHEO fbgle Mq{lédu@ thydrochloric
poi nt: 216-218C Mol ecul ar wei ght: 423
sqmi:ﬂrlmmesulyng atipittes vidre mllq;cietdrhy ﬁlictamnta}ld gimd amdg reduced

2010 (500, M. VRO A 6, 8,80 Atk o i

| H, 5 22 (1H br s). 7.00
(@@7%6942‘9,%8g@tlfﬂg‘e’s;s%h&lm n)m) 7.40((2H, Iél,S)J: 8. 2

Hielting fotnt( 215218 °OQ&e?)9 Hz), 8.59 (1H, br s). WO

2004/ 043926 PCT/ EP2003/ 011976 -107- Exanple 9-1
hMp}fzyplarwmght 419.487

2 Jé,%?&&ﬁgt?}y:h?\bwg))phenyl ] pyri m di n-4-yl } phenyl al a
In vitro activity grade: A
'1-NMR (500 MHz, MeOH-d4): 8 3.13 (1H, dd, J=18.8, 13.9 Hz), 3.41 (1H, dd, J
=477, 13.9 Hz), 5.18 (1H, m), 7.03 (1H, br s), 7.20 (1H, m), 7.27 (4H, m), 7.40 (3H, -
m), 7.55 (2H, m), 7.71 (2H, d. J= 8.2 Hz), 7.83 (2H, d, J= 8.2 Hz), 8.60 (1H, br s).

Example 10-1

Methyl N-(6-{4-[(Z)-2-phenylvinyl]phenyl}pyrimidin-4-yl)phenylalaninate

NN NI&N
) | : /. O
oYy —— U
i 0
I Z I

A mixture of methyl N-{6-[4-(phenylethynyl)phenyl]pyrimidin-4-yl}phenylalaninate
(0.025 g, 0.06 mmol), palladium-barium sulfate (0.001 g), quinoline (0.01 mL) and
methanol (2 mL) under a hydrogen atmosphere was stirred at room temperature for 2

hours. The resulting mixture was filtered through a Celite pad, and the filtrate was
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O_\V/ NO O/ NVI HO O HOFs 'o F XO5 To a
sol ution of nethyl

WONR(08/0§3%24¢ [ (trifl uoromet hyl) sul f onyl ] oxy} phenyP¢pyPrions/ai1976

in- 4-yl]phenyl al aninate (0.05 g, 0.10 mmol) and
trimethylamne (0.04 nmL, 0.31 nmol) in

N, N- di net hyl formani de (2 nl) l#8s added

tetraki s(tri phenyl phosphi ne) pal | adi um 10 (0.06 g, 0.01
mmol ) and phenyl acetyl ene (0.02 ni, 0.21 nmmol), and

t Qﬁc@}éﬁ(&c% CniESredidet Pr&Edu! TRO e e Wad'Bitiffed BY bRbparative TLC
cooled” to roomtenperature, the mxture was

padiidat gednbekanet vthgh aedtdiy)| 7:dcettte gime mether N-(Bhed-[(2)-2-phenyl-

separat ed organi_c phase was wash it rine rie
oviayllgeemyliaysida-y)) phepaslanas Z&%w&e&%)a‘ise‘@qu?fﬁ%?g
reduced pressure. The crude product was purified by
col utm chr omat ogr aphy on silica-gel 15 (hexane: ethyl
aﬁ%afﬁE(Zﬂ-ZJBhehﬁlvgiy‘ﬂ?hé‘f@ﬂ}fpyfﬁmidin—4-yl)phenylalanin

N-{6-[ 4- (phenyl et hynyl ) phenyl ] - :

pyri m di n-4-yl } phenyl al ani nate (0.038 g, 85 % as
slightly yellowoil. N
{6-[ 4- (Phenyl et'hynyl) | ] pyrimdin-4-yl}phenyl a
ne N ~N | NON J /RO NOH HOHO N\

2004/ 043926 PCT/ EP20[03 811976 -108 To a ol uti

net hyl N
N-{6-[ 4- enyl et hiynyll) phenyT T pyT1 ni 4-yl } pRenyd
al anin 0.011 g, 0.030 mml ) in (2 nm) was

at- room
for 3 hours.

aqueous solution (0.
t enper at and the m xture was sti

To a solution of methyl N-(6-{4-[(Z)-2-phenylvinyl]phenyl}pyrimidin-4-yl) phenyl-
alaninate (0.016 g, 0.04 mmol) in methanol (2 mL) was added 1M NaOH aqueous
solutioﬁ (0.5 mL) at room temperature, and the mixture was stirred for 3 hours. After
the removal of methanol under reduced pressure,'Water was added to the residue. The
solution was washed with diethyl ether,.and the separated aqueous solution was
acidified by 1N aqueous hydrochloric acid. The resulting precipitates were collected
by filtration and dried under reduced pressure to give N-(6-{4-[(2)-2-phenyl-
vinyl]phenyl}pyrimidin-4-yl)phenylalanin (0.008 g, 53%) as slightly yellow solid.
Melting point: 217-220°C (dec.)

Molecular weight: 421.503

Mass spectrometry: 422 (M + H)"

In vitro activity grade: A

"H-NMR (500 MHz, MeOH-d4): & 3.14 (1H, dd, J = 8.8, 13.9 Hz), 3.42 (1H, dd, J
= 4.7, 13.9 Hz), 5.23 (1H, m), 6.69 (1H, d, J = 12.0 Hz), 6.83 (1H, d, /= 12.3 Hz),
7.01 (1H, br s), 7.24 (10H, m), 7.45 (2H, d, J = 7.9 Hz), 7.64 (2H, d, J = 8.2 Hz),
8.61 (1, brs) ' |
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the renoval of nethanol under reduced pressure, water
was added to the residue. The 5 sol ution was washed

wowdaoh/odioed hyl et her and acidified by 1N agueouBCT/EP2003/011976

hydrochloric acid. The resulting precipitates were
collected by filtration and dried under reduced
pressure to give -110-
N—{6-[4-(pheny|ethynyl)phenyl]pyrinidin-4-y|}pheny|a|a
nine (0.007 g, 67% as a colorless solid. Melting
218 C (dec.) 10 Mol ecul ar weight: 419. 487

*ﬁﬁ h%iQT netry: 420 (M+ H+ In vitro activity
gr ade: A H-NNR (500 MHz, MeOHd4): 8 3.13 (1H, dd, J=
8.8, 13. Hz)341 1Hd,J,,:, 7, .13. 518
(MthygV- 6f4o@ezh9wbxaher§a 4—>%pzsmecimr4 mphe?ylg%nz ,
7.40 (3H, 15 m, 7.55 (2H n) 7.71 (2H, d. J= 8. 2

Hz), 7.83 (2H, d, J= 8. 8.60 (1H, br s).

Exanpl e 10-1 I\/Ieth I

N-( 6- {4[(22phe n ]ph I}pyrlmd|n4yl)\‘pﬁgny

al ani nate N N H O A m xture of ngt byl o
N-{ & I)p I]C}ﬂy'r‘rm"di n-4-y| enyl dlay >
n;,ndst . 025 Hg, 60. OG\Ae pal | adi umbariwm sul f at e®

(709 §), quinoline (O. 01 m_) and 25 Hgl hanol (2 ml)
un(ﬁer a hydrogen atnosphere was sti ri'e€d at room
tenperature for 2 hours. The resulting mxture was
filtered through a Celite pad, and the filtrate was
21)@4/11@4@1952&ﬁem/yENz[ﬁe(af{@(niﬁa@omemgs@m&ﬁwmmwlbnwﬂm-ﬁr-
reduced {)ressure The r Si du )V\% urif

priéphenyelapmaig €004 g % ygfeed sofnie Acid (0038 g,
7635 %Ié#%t%ﬁﬁﬁl ERbohke M‘ (56@ 4% :{7(1%}11 Eﬁh%%ﬂzene % 0.4 mL) under

vinyl- pyrimdin-4-y phenylalanlnate (0. %
689argsh axpheres was |added I‘tlet@zﬁas(mphenylphosphme)palladlum 0.007 g,

,{ao[l &%p ﬁi ".Bpj{]eerrr]gylm\irlenv%gs] spthse% }S%Xélorxr/]eglllg t4A¥t|e} goc‘ialgcy Itoalroacl)rr}:\ tem-
perature, the mixture was filtered through a Celite pad, and the filtrate was
partitioned between ethyl acetate and water. The separated organic phase was washed
‘With brine, dried over sodium sulfate, filtered and concentrated under reduced
pressure. The crude product was puriﬁed by preparative TLC (silica-gel, héxane:
ethyl acetate, 3:2) to give methyl N-[6-(4"-methoxybiphenyl-4-yl)pyrimidin-4-yl]-
phenylalaninate (0.039 g, 72%) as yellow solid.

N—[6-(4‘-Mefhoxybiphenyl—4-yl)pyrimidin—4—yl]pheny1alanine

“/VL :‘ T O ’
MeO MeO

To a solution of methyl N-[6-(4"-methoxybiphenyl-4-yD)pyrimidin-4-yl}phenyl-
alaninate (0.038 g, 0.09 mmol) in methanol (1 mL) was added 1M NaOH aqueous
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OH \ I/ NHHO 1| | To a solution of nethyl
N-(6-{4-[(2)-2-phenyl vinyl]phenyl}pyrimdin-4-yl)

w@b@aph392d0 al aninate (0.016 g, 0.04 mmol) i n PET/APV08/011976

(2 m.) was added 1M NaOH aqueous solution (0.5 nL) at
roomtenperature, and the m xture was stirred for 3
hours. After the renoval of-Iigt-hanol under reduced
pressure, water was added to the residue. The

sol ution was washed vvith di et hyI ether, and the

SERRLisH &ﬂ5 g&g%ﬁ Sors 94 bfrb §fhs Qb &for 1 hour. After

agueous OI‘I C res ting precipitates

V\/ﬂ{e&eﬁ@kfﬂeﬂ&mﬂhalﬁl tm{defr I.rédubett prrassuaaj alvathy Wmsi addeldsfo the residue. The
reduced pressure to ve N—(&éw[(Z) enyl -
v RRYACEH HORHRp s nivas d4wgﬁh) BIFERY | %fh%{n “é@bze&, by aqueous

5%%123%&151% gﬁt lT¥1 esléllé %?ﬁ\%\%ﬂaﬁ% M?Ezé EB‘%%)Q :ﬁltration and. dried

SpRErT @émtéd/ rés%are( b + fd)s+N—[%C(4|-methokylﬁphﬁiylpm-}ﬂ)pynm1dm- -ylJ-
grade: A ' H NMR (500 |sz MeOH-d4): 8 3.14 (1H, dd, J
=pBery]alaign(G-034, 2, 92%9) ag ml&ghtkweﬂgw selid. 7, "13.9 Hz), -

5 1H (1H, d, J = 12.0 Hz), 6.83 (1H d,

Nﬁi‘;g 1@23%? (1H_br s), 7.24 (10H m, 7.45

(%13&1131«1);/31 7.64 (2H d, J = 8.2 HZ)., 8.61
brs) 5 V\o 2004/ 043926 PCT/ EP2003/ 011976 - 110-

Ekv&cs‘p B}@cﬂrmnmry/bét%y(ﬂvl +H)"
’{H r& phenyl 4-y| ) pyri m din-4-y1] phenyl al a
nih %t | ~"OH 0

"H-NMR (SOO MHZ, DMSO-a’6): & 3.03 (1H, dd,J=9.5, 13.9 Hz), 3.22 (1H, m),
3.81 (3H, s), 4.82 (1H, m), 7.05 (2H, d, J= 8.8 Hz), 7.11 (1H, br 5), 7.20 (1H, m),
7.30 (4H, m), 7.70 (2H, d, J = 8.8 Hz), 7.77 (2H, d, J=8.5 Hz), 8.02 (2H, d, /= 7.9
Hz), 8.53 (1H, br s).

Examples 11-2 to 11-12

In the similar manners.as described in Example 11-1 above, compounds in Examples

11-2 to 11-12 as shown in Table 11 were synthesized.

Table Example 11
Ex. Structure M.W. | MASS MP In vitro
No M+1)
Né\lN
11-2 XN OH  |43047| 440 |139-142Z| A
H
0




11 F
nmet hy

S" FFOo HO Mo O 5 p Meo To a m xture of

| N-[6-(4-{

wQ ¢aoriofidoneor orret hyl ) sul f onyl ] oxy} phenyl ) pyri m dPeF/#P2003/011976
enyl al ani nate (0.060 g, 0.12 mmol),

yl'lph

4- et hoxyphenyl boroni ¢ acid (0.038 g,

0. 25 mmol ),

pot assi um carbonate (0.052 g;112 37 mol) and benzene
(0.4 nL) under 10 an argon at nosphere was added
tetrakis(tri phenyl phosphi ne) pal I adi um (0. 007 g, 0.01

3

DMNoe

).

d to roomtem perature, the i xt ur

The m XT Ul §piagreSt I TTed ar 8

M, WY

EMN

MP
e (MRS i I'ere
S

A

gn vitro

epar
ver

etlut
repa
2) 1

heny

rouf
artifioned between ethyl acet

h—a Cetite pad,—and—tte—

ated organi c pha :
sodium sul fate, filtjered and c
ed 15 pressy ~TH » BFod

-4-yl) pyrin

ate W

and
with brine, dried
oncenjt r at ed under

uet,s
: et

1 di n-

er.

S44
hyl -

: 4-yl]-
alaninate (0.039 g, 72% as yell ow solid.

The

urjib-esizdy A
acet at e,

[ 6-
i ne
0o a
N-[6-(4
al drf
added
-1111
nmi xtu

—>5 Z'OZ_(A_)'O“OU)'O""O
(@)
1

4' - Met hoxybi phenyl - 4-yl
20 ° N\ I NN\ O\ -
>ol ution of netpyh
nethoxyblpheny

gtirred for 1 hour. Aft

i mdin-
OH Hag

- I)erlnidin-

3 0209 " meesvenol4261 M 1MaEs A
pus WO 2004% 043926 PCT/ EP2003/ 011976
m.) at roomtenperatyre

er

4-yl Tghenylalla

Ho

4-yl

and t he

Meo Med

] phenyl -

445,53

446

130-132Z A

11-6

471,56

472

124-126Z B

11-7

N4¢\F
OH
SULAR
H

445,53

446

135-138Z B




the renoval of nethanol under reduced pressure, water

was added to the residue. The aqueous sol ution was
wormhedes t h di et hyl ether and neutralized by BOI/EP283/011976

~hydrochloric acid. The resulting precipitates were

collected by filtration and dried 5 under reduced

pressure to give -113 -

N-[ 6- (4" - met hoxybi phenyl -4-yl) pyrimdin-4-yl]-

phenyl al ani ne (0.034 g, 92% as slightly yellow solid.

——A-O\O)

Melek) hg pol nt: 1Z238uidme MOl ecul ar vyaj\gntMAgngAgﬂ, ivitro
Mad® spectronetry: 426 (M+ H+ 10In vji .q)act|V|ty

o) £LaLh —_—

grade] A TH NVR (500 Wiz, DVBO-HB) -7 63103 —(1H—da—3=
9.5 3.9 Hz), 3.22 (1H, m, 1((3H, |s), 4.]82 (1H,

nm, 7/05 (2H, d, J= 8.8 z), (1111, [br s),} 7.20 |
(AH, M, : ., 17.70 (2H, |d, J5 8.8 Hz), 7.77
(2H.g . J=8. . = Hz 8. 1H
br s ales_#1-2 to 11012 Ir4?ﬁ5e6 siHfl ar “fRof c
nanners as d |bed in Exanpl e 11-j1 abagve, cagnpoundg
iin Exp Sh -2 to 11-12 as showj in Table 11 were
siynt hest zed. 20 Table Exanple 11 EX. Strlucture MW
NMASS MP I'n vitro No (M+1) N"N\ ]1-2I N OH|439, 47
440 189-142Z A H WO 2004/04 6 |PCT/ EP2003// 011976
-1112 [Structure MW MASSI\/PI jo  No (M+1)
“ l
11-9 O N 440,46 | 441 |125-127Z| A
H
11-10 N OH l4s40| 426 |121-123z| B
o]

. N 4\,N
11-11 | O NN ag756| 488 1201232 B
NP SN
?H \I N OH
3
11-12 ’ O H 485,54 486 | 120-123z B




N~-N 11-3 H OH 441,56 442 135-137Z A 0 H3C N-\ N\
11-4 CH3 | H O OH 425,49 426 112-114Z Ai |/ . N 11-5

WO 200408394615, 53 446 130-132Z A H N-\N\ 11-6 PCWEP2003/641976
off 471,56 472 124-126Z B O N~\N 11-7 1 \ I V' '\ N OH
445,53 446 135-138Z B H\ / O WD 2004/ 043926
PCT/ EP2003/ 011976 -113 Ex. -Stiducture MW MASS MP I n
vitro No (Mrl) / N~~NNOH -111-8/ HO 471,56
472 160Z C N~ \ 11-9 N OH 440,46 441 125-127Z A

Example 12-1

Methyl N-(6-{4-[(4-cyanopyridin-2-yl)oxy]phenyl}pyrimidin-4-yl)phenylalaninate:

JET-REY:

To a solution of methyl N-[6-(4-hydroxyphenyl)pyrimidin-4-yljphenylalaninate
(50 mg, 0.14 mmol) in dimethylsulfoxide (1.0 mL) were added 2-chloro-4-cyano-
pyridine (30 mg, 0.21 mmol) and potassium carbonate (30 mg, 0.21 mmol) and the
mixture was stirred at 60°C overnight. After cooled to room temperature, the mixturé
was poured into a mixture of ethyl acetate and water. The organic layer was
separated and purified by preparative TLC (n-hexane/ethyl acetate, 1/1) to give
methyl  N-(6-{4-[(4-cyanopyridin-2-yl)oxy]phenyl}pyrimidin-4-yl)phenylalaninate
(60.0 mg, 93 %) as a gum. )

N-~(6-~ {4—[(4-cya;nopyridin—2~yl)oxy]phenyl}pyﬁmidin—4-y1)pheny1alanine

Né\lN . Né\lN
o} OH
NS 0] N O
NZ o N// c

To an iced solution of N-(6-{4-[(4-cyanopyridin-2-yl)oxylphenyl}pyrimidin-4-yl)-
phenylalaninate (60 mg, 0.13 mmol) in tetrahydrofuran (1.0 mlL) was added IN
LiOH aqueous solution (0.16 mL, 0.16 mmol) and the mixture was stirred at room
temperature overnight. The mixture was neutralized with 1N HCI (0.16' mL) and

concentrated under reduced pressure. The resultant precipitate was collected by
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2N O N ~\N 11-10 H3C | O N OH 425,49 426 121-123Z B
HNN 11-11 1 \ HH 487,56 488 120-1232 B 0/ N‘'

WOR063/0¥3906 OH 11-12 0 + / 0 485,54 486 120- 123zPGI/EPBE3/011976

H3C 0 WD 2004/ 043926 PCT/ EP2003/ 011976
12-1 Methyl N-(6-

{4-[ (4-cyanopyri di n-2-yl)oxylphenyl } pyri m di n-4-yl ) phe
nylalaninate: N\ANNAN \ I NO\ INIT .\ NO! 0O
5 HO/ N/ O To a solution of nethyl

ShAE BRI A S A Aot e g
aphaasl d2r-¢-lpharylzlenan B7. Pyl 64 %9 af 3Qolmglespaddernol )

and pot assi um carbonate (30 ng, 0.21 mmol) and the 10
nivieltingeoms1 3% ed at 60C overnight. After cooled to

r t erature,the mxture was poured into a
n&&ﬁ?}"%ﬂgﬁelg@%‘%ﬁ'@cet ate and water. The organic | ayer
WRRiss ﬁﬁ&%@é@d 4gngpuH)Ti ed by preparative TLC
(n-hexane/ et hyl acetate, 1/1) to give
In vitro activity grade: A :
"TH-NMR (SOOIMHz, CD;OD): § 3.02 (1H, dd, J=13.7, 9.3 Hz), 3.21 (1H, d4, J =
14.5, 4.6 Hz), 4.80 (1H, bs), 7.07 (1H,s), 7.17-7.21 (1H, bs), 7.27-7.33 (7TH, m), 7.80
(1H, bs), 8.04 (2H, d, J= 8.7, 2.4 Hz), 8.35 (1H, dd, J = 8.7, 2.4 Hz), 8.50 (1H, s),

8.67 (1H, d, J= 2.2 Hz), 12.77 (1H, bs).

-114- Exanpl e

Examples 12-2 to 12-6

In the similar manners as described in Example' 12-1 above, compounds in Examples

12-2 to 12-6 as shown in Table 12 were synthesized.

- Table Example 12
Ex No' Structure M.W. MASS MP | In vitro
(M+1)
F NP N
122 | F Ci/@/‘\/“\ o | 51490 | 515 151 | ¢
F 2 N
| H
x o)
N7 O
12-3 Né\{\! WN OH 481,44 482 196 ' B
H
F>’)\/ko o]
F
F




met hyl
N-(6-{4-[(4-cyanopyridin-2-yl)oxy] phenyl }pyrimdin-4-y
wo phempbal ani nate (60.0 ng, 93 %9 as a gum REI/EPL083/011976
{4-[ (4-cyanopyridin-2-yl)oxy] phenyl } pyr
i mdin-4-yl)phenylalanine NNNN/ N\ \ HO1-1/ NI
\ \'l HOH O\ I / 0 O20 Toll&n iced sol ution of
N- (6-{4-[(4-cyanopyridin-2-yl)oxy] phenyl}pyrimdin-4-y
)- phenylal aninate (60 ng, 0.13 mml) in

CETRpydrof uran (5 fedite) Was_added Ny, UT WARIUEGHE | In vitro

I

t

siol uti on (O 16 nL, 0.16 mml) and |t he mxmng was
stTrreg—at—room tenperatureoxet lgllt. The—mxture
was neytralized with IN HO ( m.) and
cloncentir at ed under regduced rie. Tha resul tant

or eci pilt atf& was col | cct ¢d by WD 2004/ 043926

RCHEEP2 i fon, 458 hed4%i t h WfiZerp C
t

P

c

» N
0 give ] cyanobyrkﬂin-2-y|)oxy]phen9|}-
yrim di n4-y07Y piféenyl al anine (37.1 ng, 64 % ag a
ol or qess growder. Melting point: 2139.5C| Ml ecul ar

cnor\t r nrmff

OO

itro %ct|V|ty grade: A 1H N
.02 (1H, dd, J = 13. (9. 3

4185 4. 64Hz) . 4.8Q (1M Ibsf, % 07 4su¥d), 4m. 17-7121| B
1H, bs) F 7721NT. 7R R 7. 80 | (1H, [bs), 8.04 (2H,
= 8.7, A 35(1H°dd J= 8. 1 2.4+Hz

4

50 (1H ') 1078 67 (1H_d 2.2 Hg)
S). E>arrples 12-2 to 126In simlar
escribed.n Exanple 12:1 ab gonpourids i n Exanpl es

5132-2 12-6 as sHbmn in Table 12ouere synt hesiszed. 3
abl e Exaaphe 12

HProT®MaOP WS
A
3
_4

Example 13-1 .

tert-Butyl (4-bromophenyl)carbamate

Br Br
/[ j . " Boes, /©/
HNT O N

2 H

A solution of 4-bromoaniline (5.02 g, 29.18 mmol) and di-feri-butyl dicarbonate
(7.64 g, 35.02 mmol) in toluene (150 mL) was stirred at 70°C overnight. After the
removal of toluene under reduced pressure, the residue was dissolved with ethyl
acetate. The solution was washed with 0.1 M hydrochloric acid and brine, dried over
sodium sulfate, filtered and concentrated under reduced pressure. The crude product
was purified by recrystallization from hexane to give terr-butyl (4-bromophenyl)-
carbamate (6.56 g, 83%) as colorless needle crystals.
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Ex No' Structure MW MASS MP In vitro (Ml) 12-2 F
F/ C \ N\ I NOHD514,90 515 151 CH F O N 12-3 \ N
w@rh48439461 482 196 B H F, J~\ ' OJO/ OF i PEI/XE2003/011976

2004/ 043926 PCT/ EP2003/011976 -116 Ex No Structure
MW MASS MP In vitro (Mtl) H3 N~~N\ N OH 451, 49
452 116Z C 12-4 N\ O 1~ H-1O/eN F N 12-5 F \ | off
480,45 481 1102 B F\ i | N O 462,51 463 1132 B ': &N
N*N12- 6 of f

tert-Butyl benzyl(4-bromophenyl)carbamate

Br [ j/ Br
Boc~_ > N

l

Boc

I=

To a solution of fert-butyl (4-bromophenyl)carbamate (0.50 g, 1.84 mﬁol) and
benzyl bromide (0.262 mlL, 2.20 mmol) in tetrahydrofuran (20 mL) was added
sodium hydride (60% in oil, 0.11 g, 2.76 mmol) at 0°C, and the mixture was stirred
at room temperature for 1 hour and then at 60°C for 4 hours. After cooled to room

_temperature, the reaction mixture was quenched with saturated ammonium chloride
solution, and extracted with ethyl acetate. The separated organic phase was washed
with brine, dried over sodium sulfate, filtered and concentrated under reduced
pfessure. The crude product was purified by column chromatography on silica-gel
(hexane: ethyl acetate, 9:1) to give tert-butyl benzyl(4-bromophenyl)carbamate
(0.68 g, 100%) as colorless oil.

{4-[Benzyl(tert-butoxycarbonyl)amino]phenyl} boronic acid

li300 ©/\ |
Boc

To a solution of fert-butyl benzyl(4-bromophenyl)carbamate (0.682 g, 1.88 ﬁmol) in
tetrahydrofuran (15 mL) was added dropwise n-butyl lithium (1.56 M in n-hexane,
1.45 mL, 2.26 mmol) at -78°C. After 10 minutes, trimethyl borate (0.27 mL,
2.45 mmol) was added dropwise. The reaction mixture was stirred for additional 30

minutes, and then allowed to warm to room temperature. The reaction was quenched
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H o O Exanple 13-1, tert-Butyl
(4- bronophenyl )carbamate 5 Br Br / Boc~N HZN H A

W@ el dee of 4- bronoaniline (5.02 g, 29.18 mMmoPQT/APZN03/011976

di-teri-butyl dicarbonate (7.64 g, 35.02 nmol) in

toluene (150 nL) was stirred at 70C overnight. After,

the 10 renoval of toluene urld&r reduced pressure, the

resi due was dissolved with ethyl acetate. The sol ution

was washed with 0.1 M hydrochloric acid and brine,

drj. ed; gV Fum: €l dd ks : t

B o R IS H0 b e AL HARRHARRICRR S0 Th s, The
PHfikifukeethabextratey st dthylaickar, fand thd extpares wereging over sodium
tert-butyl (4-bronophenyl)- carbamate (6.56 g, 83% as .

c Bulats, efiléere datl copespgrig gmdenregpscpigpresyas g Tesidue was purified

PCT/ EP2003/ 011976 .- 117..teni- . : :
oS0 ER: EPTEmD) Sh kR, Rlotormgethanol, 4% e give 4
Flbebzyfigted-tiRbich®Bnharkiab foh oronic acid (0.21 g, 35%) as colorless
(g-br%gbphen;%$carbg%ate %b?%%ﬂ%’ 1.84 n%ol)gand )

beelrd/| bromide (0.262 nml, 2.20 mmol) in
tetrahydrofuran (20 nL) was added sodium hydride (60%
inoil, 0.11 g, 2.76 nmol) at 0C, and the m xture was
SM&E}QW—&@WJ[Q&% z%%ft@:@é&%oﬁfﬁarﬂinﬁ%&nﬂPﬁyﬂrﬁﬂh—ﬂyl)phenyl-
60C for hours.  After cooled 10 room tenperature,

t hlanmatect i on m xture was quenched w th saturated

ammoni um chl oride .10 solution, and extracted w th

et hyl acetatg, The separated,grgani c phase was washed

with brine, ed over sodiumsulfate, filtered

Runder redu “oH ) N OMe .
OMe N H

| (o]

Boc ll\l
’ ) Boc

To a mixture of methyl N-(6-chloro-4-pyrimidinyl)phenylalaninate (0.12 g,

0.41 mmol), {4-[benzyl(tert-butoxycarbonyl)aminoJphenyl}boronic acid (0.20 g,
0.61 mmol) and N,N-dimethylformamide (5 mL) under an argon atmosphere was
" added 2N sodium carbonate aqueous solution (0.41 mL, 0.82 mmol) followed by
tetrakis(triphenylphosphine)palladium (0.024 g, 0.02 mmol). The mixture was stirred
at 85°C for 2 day. After cooled to room temperature, the mixture was partitioned
between éthyl acetate and water. The separated organic phase was washed with brine,
dried over sodium sulfate, filtered and concentrated under reduced pressure. The
crude product was purified by column chromatography on silica-gel (hexane: ethyl
acetate, 4:1) to give methyl N-(6-{4-[benzyl(tert-butoxycarbonyl)aminojphenyl}- |
pyrimidin-4-yl)phenylalaninate (0.03 g, 14%) as a colorless oil.
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pressure. The crude product was purified by colum
chromat ography on silica-gel (hexane: ethyl acetate,

WO 2001043906 gi ve tert-butyl PCT/EP2003/011976

benzyl (4- bronmophenyl ) carbamate (0.68 g, 100% as
colorless oil. 15

_14-[Benzyl (tert-but oxycar beny9 ) am no] phenyl } bor oni c
acid OH Br SCH ‘N Boc bOc 20 To a solution of
tert-butyl benzyl (4-bronophenyl)carbamate (0.682 g,

o et R B Rt el g2 hepy alanine
m., 2.26 nmol) at -78C. After 10 minutes, trinethyl
borate (0.27 nL, 2.45 mmol) was added dropw se. The
reaction m xture was st#rned for additional 30

mnutes, and then allokgd’to warmto room tenpesrat ur
The reaction s duenthed WO 2004/ 043926 N

PCT/ EP200 g -t h—M-kyetr ochl g OH
m.) and st |ng maé canti nued for 30 mi The? §

m e éxtracted with et hyl athe,

e ct sodvere dried over sodium sy fat%q filtered,

and concentrated- under reduced pressure. The residue
was purified by colum chromatography on silica-ge
(chloroform nethanol, 49:;1

i it %@ﬁ%ﬁbﬁ%%#fﬁﬁ%%gpaﬂylmepmhenyl}_
0.21.
\Pratd iR r Bt A 0% e s i tistanol (3 i) s added

' @MnNﬂOYJ! hpheny |solu@1bﬁr(0 3ain@) rk roddd temperature, and the mixture was
stirred for 3 hours. After the removal of methanol under reduced pressure, water was
added to the residué. The solution was washed with diethyl ether and neutralized by
aqueous hydrochloric acid. The resulting precipitates were collectgd by filtration and
dried under reduced pressure to give N-(6-{4-[benzyl(tert-butoxycarbonyl)amino}-
phenyl}pyrimidin-4-yl)phenylalanine (0.018 g, 66%) as slightly yellow solid.

N-{6-[4-(Benzylamino)phenylJpyrimidin-4-yl} phenylalanine hydrochloride

Né\N N/«\IN
= | N OH > CH Y N OH
H
H .0 (0]
N .
N k
Boc

Toa sélution of N~(6-{4-[benzyl(tert-butoxycarbonyl)amino]phenyl} pyrimidin-4-yl)-
phenylalanine (0.015 g, 0.03 mmol) in dioxane (2 mL) was added 4N hydrochloric
acid dioxane solution (0.5 mL) at 0°C, and the mixture was stirred at room tem-
perature overnight. The resulting precipitates were collected by filtration and dried
under reduced pressure to give N-{6-[4-(benzylamino)phenyl]pyrimidin-4-yl}phenyl-
alanine hydrochloride (0.012 g, 93%) as slightly yellow solid.
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NSMVINNY T ZBOH +H O HO OC Bc Boc 10 To a
m xture of nethyl

WOR{8HeI®r 0- 4- pyri m di nyl ) phenyl al ani nate (0. BCT/8P2003/011976

0.41 mmol ),

{4-[benzyl (tert-but oxycarbonyl )am no] phenyl } boroni c
acid (0.20 g, 0.61 mml) and?28,-N-di et hyl f or mam de (5
nm.) under an argon atnosphere was 15 added 2N sodi um
car bonat e aqueous solution (0.41 nL, 0.82 mmol)

(B B 14 T B P Y e s ot Fred at 85

f Qoleculidyveightt 60.96®1 ed to room tenperature, the
m xture was partitioned between ethyl acetate and

wiast spertremsEpad 2 @d - GahHe phase was washed with
bg‘h g gn ed ve sodiumsul fate, filtered and
LR 3BT EY reduced pressure. The 20 crude

PrRAIOIR 406 MIMY lN‘/Lb@P'{ &) §08, wwmedOUfaI@grﬂerzm 40 (1H, dd, J

“siTica-gel (hexane: ethyl " acetate, 4:1) to give

metth§ 4.2 Hz), 4.43 (2H, s), 520(1H dd, J= 47 9.1 Hz), 6.76 (2H, d, J= 9.1 Hz),

4 [.be t ox yl 1 0O l}-
ks NS AL Sk b pxyeatbenvl) e g phenyl)
col orl ess oi . WD 2004/ 043926 PCT/ EP2003/ 011976 - 119
N- ( 6-
{ £xbBeie yd-it er t - but oxycar bonyj ) ami no] phenyl } pyri m di n-
4-yl) phenylalanine, N*1 NN\ I NeO O HH\ NO
N / Boc Boc 5 To a solution of nethyl

O
i R o W&?@X&é@m 0705 ol i
thanol (2 m) was added 1M NaOH aqueous sol ution

(0.5 nmL) at roomtenperature, and the m xture WagI
stirred for 3 hours. éﬁter t he renmoval of nethafol

under reduced p €, water was
— L
BOC\ :
N Boc
N : N |

H

To a solution of tert-butyl (4-bromophenyl)carbamate (1.00 g, 3.67 mmol) in tetra-
hydrofuran (7 mL) was added dropwise a methyllithium solution (1.5 M in diethyl
ether, 2.45 mL, 3.67 mmol) at 0°C. The mixture was stirred at 0°C for 15 minutes
and then cooled to -78°C, and n-butyl lithium (1.56 M in n-hexane, 1.45 mL,
2.26 mmol) was added dropwise. After the stirring for 1 hour, trimethyl borate
(1.03 mL, 9.19 mmol) was -added dropwise, and the reaction mixture was stirred for
additional 45 minutes, and then at 0°C for 1 hour. The reaction was treated with 5%
hydrochloric acid for 15 minutes and NaCl was added to saturate the aqueous layer.
The mixture was extracted with ethyl acetate, and the extracts were dried over
sodium sulfate and concentrated in reduced pressure. The residue was purified by
recrystallization from a mixture of hexane and ethyl acetate (4:1) to give {4-[(tert-
butoxycarbonyl)amino Jphenyl}boronic acid (0.48 g, 55%) as a colorless solid.
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added to the residue. The solution was washed with
di ethyl ether and neutralized by 10 aqueous

why@noehori c acid. The resulting precipitatesSP@EER2003/011976

collected by filtration and dried under reduced
pressure to give

N-(6-{4-[benzyl (tert- butoxyoaﬁhonyl)an1no]
phenyl } pyri m di n-4-yl ) phenyl al ani ne (0.018 g, 66% as
slightly yell ow solid.

e 2 ) A A R i
Boc H To a solution of N-(6- {4-.
[ benzyl (tertbut oxycarbonyl)am no] phenyl } pYri nhidifl -4-

yl) - phenylalr ine (0.015 g, 0.03 mmol) in dioxane (2
m.) was adde hydr ochl or?"b 20 acid dioxane .

sol q\tfe,@ (. L) at O PRk f.he m xture was s’tlrl ed
at rloo pey,at ure. o i ght 7 The Tesul trag-Xx OMe
eCipit ey es Wer e “Col'ecfed by f||trgt|on i dried

under reduced pressurHe to give N
{6-[4- (benzyl am no) phenyl ] pyri m di n- 4- y'F} phenyl -

al ani ne hydrochloride (0.012 g, 93% as slightly.

yel l ow solid. WD 2004/043926 PCT/ EP2003/011976 - 120-

MValot 4 mixtyreiof tmettyd N-4chl @o-detprin)idivppenylalaningt ¢ha? g, 1.69 mmol),

S L RN ey ce oy IAans O RRARR £adh (Hbe oBmReY. g N

4 iiﬂr% @;ﬂ’rmg &jd?{{%%_[} “Slée{lg‘??gg% %tﬁf)b é%ré\%ﬁ ad%9d7 2N gsodiuﬁ:l -rbonate

Hajeots &olutidt, (169 zhL 393’ZL hindl) foﬁoﬁﬁi (bjl HtetIEI}ls(mphenylphosphme)

718735 10H, n (2H, d, J= Hz) (1

s paladip (R0%/4g, 9.0 ]_rgmol) The mixture was stlrred at 85°C for 2 day Afcer cooled
to room temperature, the mixture was partitioned between ethyl acetate and water. The
separated organic phase was washed with brine, dried over sodium sulfate, filtered and
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica-gel (hexane: ethyl acetate, 4:1) to give methyl N-(6-{4-[(fert-
butoxycarbonyl)amino]phenyl} pyrimidin-4-yl)phenylalaninate (0.189 g, 25%) as color-

less oil.

Methyl N-[6-(4-aminophenyl)pyrimidin-4-yl}phenylalaninate hydrochloride

AN
N7 IN - o N&\N
e N OMe 2 l N OMe
H
Boc\N o , : o]
H H,N ‘

To a solution of methyl N-(6-{4-[(tert-butoxycarbonyl)amino]phenyl}pyrimidin-4-
yl)phenylalaninate (0.187 g, 0.42 mmol) in dioxane (I mL) was added 4N hydro-
chloric acid dioxane solution (2 mL) at 0°C, and the mixture was stirred at room

temperature overnight. The resulting precipitates were collected by filtration, washed
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{4-[(tert-But oxycarbonyl)am no] phenyl }boronic acid CH
Br \ B~-OH Boc- | / Boc H~N H 15 To a solution of

WO eooslBee/l  (4- bronophenyl ) carbamate (1. 00 g, BCBEP2003/011976

nmmol) in tetra hydrofuran (7 nL) was added dropw se a
methyllithiumsolution (1.5 Min diethyl ether, 2.45
m., 3.67 mol) at O0C. The mxtare was stirred at 0C
for 15 minutes and then cooled to -78C, and n-butyl
lithium (1.56 Min n-hexane, 1.45 nL, 2.26 nmol) was

a Lse., Aft.er -t stirgring far, 1.hour : ‘ '
T EEARNRBRBRE sl UHEE phES bl i p e Tattramino-pheny D
dperindigia.4-ghashiid]S-pIRAgtpoPioMict AHE Wasyst | ic aci
agl)g?ti onal Si45 n({]nuitses? %ng then at 0C orlegfélﬁghjcgsqlbﬁ%nc acid
r 62433 end3akasslightegellaw $018% hydrochl oric acid for 15

m nutes and NaCl was added to saturate the aqueous

| ayer. The mxture was extracted with ethyl acetate,
ANLhIV A 8 ABdzo VRIS AT PN Ahidi RO B Y i AN
concentrated in reduced préessure. Thé residue was
purified by 25 recrystallization froma m xture of
hexane and ethyl acetate (4:1) to give {4-[(tert-

but oxycar bonyl ) am ng}phenyl } boronic acid (0.48 g, 55%
as a colorless soli O 2004/ 043926 PCT/ EP20Q3/ 01194
Met hyl NN NZ N

. L.
N-(6-{4-[ -but o arbonyl yam nq] phe dila- 40Me
_yl ) pfidhyT akaninat é&e NN\~ OH Nj*N ove | H ¥
Boc ¢ Ry & Boc\ 1/ O@N’% . 0
HN H

To a solution of methyl N-[6~(4-aminophenyl)pyrimidin-4-yljphenylalaninate hydro-
chloride - (0.020 g, 0.05mmol) and N,N-diisopropylethylamine (0.027 mL,
0.16 mmol) in dichloromethane (1.5 mL) was added benzoyi chloride (0.007 mL,
0.06 mmol) at 0°C. After stirred at room temperature for 2 hours, the mixture was
partitioned between dichloromethane and water. The separated organic phase was
washed with brine, dried over sodium sulfate, filtered and concentrated under
reduced pressure. The crude product was purified by preparative TLC (silica-gel,
hexane: ethyl acetate, 1:1) to givé methyl N-{6-[4-(benzoylamino)phenyllpyrimidin-
4-yl}phenylalaninate.(0.021 g, 88%) as slightly yellow oil.

N-{6-[4~(Benzoylamino)phenyl]pyrimidin-4-yl} phenylalanine

| |
oM
0 XN [ —— o Ny OH
H H
N © ' ©
H N
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5 To a m xture of nethyl
N- (6-chl oro-4-pyri m di nyl) phenyl al ani nate (0. 49 g,

wa 2@9/0mv26 ) , PCT/EP2003/011976

{4-[(tert-but oxycarbonyl)am no] phenyl }boronic acid
(0.48 g, 2.02 nmol) and N, N- di met hyl for mat ni de (10
mL) under an argon atnospherl@3was added 2N sodi um
carbonate aqueous solution (1.69 nL, 3.37 mmuol)
foll owed by tetrakis(triphenyl phosphine)- palladi um

. 097 B SmWRJplhiyT]p Btiinkiin-850 phenyl-
& 2254 OnAgfer cgol eggﬁo tegk?bgomterrpe?’g!tsure rhee

t he
%dfﬁﬁb!’t@ VR0 PB4 thivoeid rvethaved ﬁl btrhly) was @d@ﬁdell*&mi@ﬁ aqueous

water. The separated organi was was
lplutien (6:5iwlH) shieemsigaiP "lsf:hgt X%\Flelx}zaesrsélaregﬁg % H?nutes and

concent rat ed under. reduce u Brafddu dgudpuo dliase was
lﬁlﬂeiﬂ?l?%ﬂ EPin 3 Shé %‘r‘%%ﬁg?ﬁ% égibor?1 Si I?é:a-ggjllh )

Ié}%gl?%d[@}l sqﬂeoaé:ﬁycﬁb@loﬂc dgidt Bh@reseltmgtmyctlpltates were collected
gt maxmnbam@udmm undpp etiged pyesswedion 2ivey Ny Kkds(heagoyiamine)-
By (RO B GRAT P AY O 2 1 Rl SIS Tt
%t%%%%ﬁ) %I%gw‘??a sNoI\ utll OS g'f Nrreotvﬁyla\/E nR
NvioEeclithr [reight1438U90x y car bonyl ) ami no] phenyl } pyri mi di n-4

- yl)phenyl al anj_n , 187 g, 0.42 nmmol ) in di oxane
(Hf;lﬁﬂ_apeﬁfé%mﬁ Wﬁ ro- chloric acid di oxane

s]glo%ro%rh‘glé,gga 0OC, and the m xture was stirred at

ture overnight. The resulting
DH@-@JMRK@O@MH@WSOL&@C& eRODYIH,idd /3 9: %:n14 WHEhSP W, dd. J

2004/ 043926 PCT/ EP2003/01197 i

“md tilA GO A8P (FBdubdd B uaTop (i1 55 (i, o8 735 0B

2%,[J6=' b 4429 981 8L 3 Hy), 7.75 (1H, brs), 7.92 (2H, d, J=8.8 H2), 7.97
(4H, m), 8.48 (1H, brs), 10.43 (1H, s), 12.76 (1H, br s).

Examples 14-2 and 14-3

In the similar manners as described in Example 14-1 above, compounds in Examples

14-2 and 14-3 as shown in Table 14 were synthesized.

Table Example 14
Ex Structure MW, MASS MP In vitro
No'. M+1)

N
N N
53-155Z| B
14.2 < oH | 43450 | 435 |1
3 .0
Hc” O N
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pyri m di n-4-yl am no] - 3- phenyl - propi oni ¢ aci d net hyl

ester hydrochloric
W@ edolowsozol i d. 5 Met

N-{6-[ 4- (benzoyl am no) phenyl ] pyri m di n

N 5~N N/\IN
\ HH2 To a sol ution-dR4nret hyl
[ 6- (4- am nophenyl ) pyri m di n-4-yl ] phenyl al ani nat e
dro- 10 chloride (0.020 g, 0.05 mml) and

i nat e
[/ Ol

3 7

acid
hyl

\'' A\ I HOw

, 01

_4_y
\ o\

(0.133 g, 83% as slightly

PCT/EP2003/011976

| } phenyl al an
HOw O HN

b

oronmet hane

TSOpT Upﬁeig'g%{-jc

g e (0027
5 nm) was addg

lLvwv. L

d benzd

L)
yovah!

e
ori de

In vitro..

fa R aY a Y B |
SV VA B § )

e
= gég

edu

N -NA 1\ +. fa¥m) AL 4
Um0 1mmoT ) at UC__Al'l
erature for 2 hours,

een di chl or onet hang, a

hi c_phase was shed
ufae, t er'edfan
Cethpres ~~The crude®pr ody

th xt
ner er

tdy br

cond

er—sti
ure vvaq
. The 5
i Ag2,52dr
ent r at
ct was

eo—at

part
epar at
I ed3 o\

d under

purifi

I OUTIT
i tioned
ed
en5-148Z
15
ed by

o lnllHellelinianlc Ny d=y

reparative TIC (silica-gel, hexane: ethyl agetate,

=

1) to give methyl

N-{6-[ 4- (benzoyl am no) phenyl ] pyri m di n-

4
0

{

Pxhpersdial ani nat e, (0. 021 g, 88% as slightly yellow

. N
6-[ 4- (Benzoyl am no) phenyl ] pyri m di n-4-yl } phenyl al ani n

b i S o B S g o afolt

S

ol ution of nethyl

N-{6-[ 4- (benzoyl am no) phenyl | pyri m di n-4-yl } phenyl -

NP
— N ' N OMe
H

s

To a solution of methyl ‘N-[6-(4-aminophenyl)pyrimidin-4—yl]phenylalaninate hydro-
chloride (0.015 g, 0.04 mmol) and N,N-diisopropylethylamine (0.02 mL, 0.12 mmol)
in dichloromethane (1 mL) was added benzenesulfonyl chloride (0.006 mL,

0

P
Hol - N ,N
OMe
@)\/kN
H
(e}
H,N

0.05 mmol). The reaction mixture was stirred at room temperature for 2.5 hours, and
partitioned between ethyl acetate and water. The separated organic phase was washed
with brine, dried over sodium sulfate, filtered and concentrated under reduced
pressure. The crude product was purified by preparative TLC (siliAca-gel, hexane:
ethyl acetate, 7: 13) to give methyl N-(6-{4-[(phenylsulfonyl)aminolphenyl}-
pyrimidin-4-yl)phenylalaninate (0.014 g, 71%) as slightly yellow oil.
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al aninate (0.020g, 0.04 mnol) in nethanol (1.5 nl)
was added 1N NaOH aqueous solution (0.5 nL) at room

WO eovpetmtare. The m xture was stirred for 30 MPEYER®N3/011976
‘and partitioned between diethyl ether and water. The
separ at ed aqueous phase was 5 neutralized by aqueous
hydrochl oric acid. The resul-ti26g precipitates were
collected by filtration and dried under reduced
pressure to give N {6-[4-(benzoyl am no) -

el . . 0 as
e e e e S

Mol ecul ar wei ght: 43 8.490 10 Mass spectronetry: 439
(M+ H+ Invitro activity grade: B 'H NWR (500 MHz,
DVBO- d6) 8 3.02 (1H, dg =90:8, 14.2 Hz), 3.21 (1H,
dd, J 4.7, 14,2 Hz) 80 (1H, m, 704(1H%\r s),
720(1H m, 7“ ), 7.55 (2H, t,

N Ope 75—t11 br s)

@ 7.97H 1 (4H, ), 8. 48 IN,
&, 12.76 (1H br s).
In‘?he simlar manners as de bed i n Exanpl e
14 above, conpounds in Exanples- 20 14-2 and 14-3 as
shown in Table 14 were synthesized. Table Exanple 14

t r ' : in-4-v1)-
Sl M M A, O i R 40
V\ﬂl@@Mﬁﬁﬁa?o@Z(@ (H@'g'l BRZ0 03h61) 1197 Getrahy@éfilan (StFSuctlyy end water

In 0- - _ No.
M0 M) was adddd Mhhins by drdgide machydrate (0.0013 g, 0.03 mmol) at oom

OH

temperature. The mixture was stirred for 2 hours and partitioned between diethyl
ether and water. The separated aqueous phase was neutralized by 1IN aqueous hydro-
chloric acid. The resulting precipitates were collected by filtration and dried under
reduced pressure to give N-(6- {4-[(phenylsulfonyl)amino]phenyl}pyrinlidin~4-yi)-
phenylalanine (0.010 g, 79%) as yellow solid.

Melting point: 235-237°C (dec.)
Molecular weight: 474.542
Mass spectrometry: 475 (M + H)*
In vitro activity grade: C

'H-NMR (500 MHz, MeOH-d4): 6 3.06 (1H, dd, J = 8.5,713.9 Hz), 3.33 (1H, m),
4.95 (1H, m), 6.84 (1H, br s), 7.16-7.25 (7H, m), 7.49 (2H, t, J= 7.3 Hz), 7.57 (1H, t,
J=173Hz),7.73 (2H, d, J= 8.2 Hz), 7.81 (2H, d, /= 8.5 Hz), 8.39 (1H, br s).

Example 15-2

In the similar manners as described in Example 15-1 above, compound in Example

15-2 as shown in Table 15 was synthesized.



10

15

NN\ 14-3 ON'

OH 452,52 453 145-148Z B H NI

Exanpl e 15-1 Met hyl
WO2{08/0§3%2¢ (phenyl sul f onyl ) am no] phenyl } pyri m dPer/#P3003/@11976

henyl al ani nat e

SN~ HI O NOW Ol HH

N H2ZN H To a solution of nethyl
N-[ 6- (4- am nophenyl ) pyri m di n126 yl ] phenyl al anunat e

hydr o-

chloride (0.015 g, 0.04 mmol) and

/ O H

100 O

N N-di i sopropyl ethylami ne (0.02 niL, 0.12 mmol) 10 in

or|g&g§%m@g§ (1’”1) was added benzenesul fon

vvas stirred at

0.05 mmol ). The reaction

roomtenperature for 2.5 hours,
rtitioned-between ethyl acetate and water

0w o

oV

i

yl
m xture
and

The

rated organi c YHEEE was washed | ¥ Wh| BF4SSe

sodiumsulfate, filtered and_cpncen p‘&f’éd

. A% ed

under

In vitro’

y

(52

13
rim
i ght
25 1

[ L

N- (67

bduced pressure. The crude uct was| purif
repaffative TLC (silic el , nel 15 et hyl
to gi ve rret hyl a)ﬁ“

4-[(ph
din-4 al ani hat (0.014 qg,| 71%
Iy OWHOI I". WD 2004/ 043926| PCT/[EP2003

CBhenpdoy,s3 | 493

i ed by
acet at e,

217-220Z
as
/ 011974

Y
s
-1
{
a

Example 16-1

L\

hnn\ll lsulfonvl la_m_n_g}_p_h_e_Wu_m_dL Nn-4-\/
T LD ALl | T T

| ani ne

1Y nhenul
7 P P4

Methyl N-(6- {4-[(cyclopropylmethy]) amino]phenyl}pyriinidin—4—y1)pheny1alaninate

4

HCl NN : Né\]N
. | OMe ———> v N OMe
0 0
H,N V/\ N ‘

To a solution of methyl N-[6-(4-aminophenyl)pyrimidin-4-yl]phenylalaninate hydro- '

chloride (0.02 g, 0.05 mmol) and cyclopropanecarboxyaldehyde (0.006 mL,

0.08 mmol) in methanol was added sodium cyanoborohydride (0.004 g, 0.06 mmol).

The mixture was stirred at room temperature overnight and partitioned between ethyl

acetate and water. The separated organic phase was washed with brine, dried over

sodium sulfate, filtered and concentrated under reduced pressure. The crude product

was purified by preparative TLC (silica-gel, hexane: ethyl acetate, 1:1) to give

methyl N-(6-{4-[(cyclopropylmethyl)amino]phenyl} pyrimidin-4-yl)phenylalaninate
(0.01 g, 48%) as yellow oil.




NNNNOML ~+OH S~ O+HOOSHOHH N/ C \N
5 To a solution of nethyl

WO2{0840§3%2¢ (phenyl sul f onyl ) am no] phenyl } pyri m dPeF/#P3003/611976
phenyl al ani nate (0.013g, 0.03 nmol) in tetrahydrofuran
(0.75 nmL) and water (0.25 nlL) was added lithium
hydr oxi de nmonohydrate (0.00-1%7¢g, 0.03 mmol) at room
tenperature. The mixture was stirred for 2 hours and
partitioned between diethyl ether and mater The

e U i e L

coIIected by filtration and dri ed- under reduced
pressure to give
N- (6-{4-[ (phenyl sul f on m no] phenyl } pyri m di n- 4-vyl

phenyl al ani ne (Q. 010 % as yellow solid .Melti
poi nt: 235-23T ec. | ecul ar wei ght: 7“4/q 2 15
Mass spectko : Met+ H+—11r vi t La aetl OH

gr ade: NVR (50D , MeOHd4): 8

= 7), 3.33 1Hrr) W2 . 6
( b s) 716725(7H 7@49(% t; J= 7.3

Hz) 7.57 (1H, t, J= 3Hz) 7.73 (2H, d, J= 8.2
7.81 (2H, d, J= 8.5 Hz), 8.39 (1H, br s). 20

amﬁééaﬁ@@%@&é@%ﬁ&ﬁ%ﬁ@ﬁﬂﬁ@%@yﬁ g
F’%"I'/ ZPZOOS/ Oﬁg%%gnbgzﬂgg)bﬁ%&é%%)gﬂ%@aﬁ added IN NaOH
aqueous solution (0.5 mL) at room temperature, and the mixture was stirred for 30
minutes. After the removal of methanol under reduced pressure, water was added to
the residue. The solution was washed Withv diethyl ether and neutralized by IN |
aqueous hydrochloric acid. The resulting precipitates were collected by filtration and
dried under reduced pressure to give N-(6- {4—[(cyclopropylmethyl)amino]phenyl}-
pyrimidin-4-yl)phenylalanine (0.006 g, 65%) as yellow solid. A

‘Melting point: 135-138°C (dec.)

Molecular weight: 388.473

Mass speétrometry: 389 (M + H)"

In vitro activity grade: B '

1H—NMR.(500 MHz, MeOH-d4): § 0.26 (2H, m), 0.55 (2H, m), 1.10 (1H, m), 3.03
(2H, d, J = 6.6 Hz), 3.07 (1H, dd, J=9.1, 13.6 Hz), 3.38 (1H, m), 5.06 (1H, m), 6.72
(2H, 4, J = 8.8 Hz), 6.83 (1H, brs), 7.17 (1H, m),726(4H m), 7.59 (2H, d, /= 8.8

Hz), 8.38 (1H, br s)



Ex. Structure MW MASS MP In vitro* No. S (Mtl) N

15-2 N OH 492,53 493 217-220Z C o0,.00 HN p H Fa
wEx@aph®d6-1 5 Met hyl PCT/EP2003/011976

N-(6-{4-[(cycl opropyl net hyl ) am no] phenyl }pyri m di n-4-y

| ) phenyl al aninate HCI NON\ NI O\ \ NOw \ H~H

j ON/ OH2N-// 10 To a solipgi-on of nethyl

N-[ 6- (4- am nophenyl ) pyri m di n-4-yl ] phenyl al ani nat e

hydro- chloride (0.02 g, 0.05 nmol) and

CéglgﬁﬁoQﬁﬁecarboxyaldehyde (0.006 m,, 0.08 mol) in

‘added sodi um cyanobor ohydri de (0.004 g,

0.06 nmol). The mixture was stirred at room

t enperature overni ght and partitioned between ethyl

addathyldV-Homit-fermwinhemygp g bpidinad-stpbryiiinghase was

washed with brine, dried over 15 sodium sulfate,

filtered and concentrated under reduced pressure. The

crude product was purified by preparative TLC

(silica-gel, ane: ethybracetate, 1:1) to give

met hyl B X

N- (85TEN[ (gychopropy! yl9fami_no] pheny!|

l]B n | ani pag e 01 g, 48% as yel T W
2604/ 043996 BCT/EP003/ 011976 -127 N-(& o

{4-[ (Cycl opr prhnethyl ) am no] phenyl } p

Iri m di n-4-yl)phe
nyl al ani ne . .

To a mixture of methyl N-(6-chloropyrimidin-4-yl)phenylalaninate (300 mg,
1.03 mmol) and tetralds(triphenylphospﬁine)palladium (0) (59 mg, 0.05 mmol) in
benzene (10 mL) was added 2M sodium carbonate solution (2.1 mL) and followed by
4-formylphenylboronic acid (231 mg, 1.54 mmol) in ethamol (4.5 mL). The reaction
mixture was stirred for 2.5 hours at 90°C. After cooling this, this mixture was diluted
with water and extracted with ethyl acetate. The organic phase was washed with
brine, dried over magnesium sulfate, filtered and concentrated under reduced
pressure. The residue was purified by column chromatography on silica gei (hexane/-,
ethyl acetate, 3:1) to give methyl N-[6-(4-formylphenyl)pyrimidin-4-yljphenyl-
alaninate (346 mg, 93%).

Methyl N-(6-{4-[hydroxy(phenyl)methyl]phenyl} pyrimidin-4-yl)phenylalaninate:

NN NI&N
| - O\ + —_—— o N O\
}'\_ll MQB H
o} r o}
I
o} OH

To a solution of methyl N-[6-(4-formylphenyl)pyrimidin-4-yljphenylalaninate
(140 mg, 0.39 mmol) in tetrahydrofuran (3 mL) was added dropwise a phenyl-
magnesium bromide solution (1M, 0.78 mlL, 0.78 mmol, in tetrahydrofuran) at
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rit+ N;~~NNI-N Wl NOHNH ON):) O5 To a
sol ution of nmethyl N-(6-

wd200goy3eopr opyl met hyl ) am no] phenyl } pyri m di n- BeyEP2003/011976
phenyl al ani nate (0.010 g, 0.02 mmol) in nethanol (1
m.) was added I N NaCH aqueous solution (0.5 nL) at
roomtenperature, and the m-xi29r-e was stirred for 30
m nutes. After the renoval of nethanol under reduced
pressure, water was added to the residue. The

S8 iRl NRS gkl &) SR of D GEuRN duB S BhbAEla witn

b ori'c acrd.

PEaGhddd ARSI €n160dd QmitReh, byd Ettidctedtviith ethflacethté. €the organic
under reduced pressure to give

Nphase{was] Yasped @{iﬂbwyﬂemmpmy@mq@]ogp@m}g@esium sulfate and concen-
i mdin-4-yl | al ani 0. 006 g, 659 |
DY) LS50 0,000,005 B9, Wbkl i
i : S 1 -
TP 1 DRl FTBU ASE G e

0 p2fimiditt4-yi)phebylabnir2kd (1§ megl 69%). (1H, m),.3.03 (2H
.d, J= 6.6 Hz), 3.07 (1H, dd, J= 9.1, 13.6 Hz), 3.38
(1H m, 5.06 (IH m, 6.72 (2H d, J= 8.8 Hz), 6.83

M7 8A_ A : 261 3 2H, d,
§ -5 4 Borkbyloblhy Phinaif o ihepfhanitt) &
PCT/ EP2003/ 011976 -128- Exanple 17-1 Met hyl

N-[ 6- (4-fornyl phenyl ) pyri m di n-4-yl ] phenyl al ani nate
/' N

off NN\ I \ OHI/\N I\
. NN NN
H H
o o
OH t V S

o]

To a mixture of methyl N-(6-{4-[hydroxy(phenyl)methyllphenyl}pyrimidin-4-yl)-
phenylalaninate (59 mg, 0.13 mmol), N-methylmorpholine N-oxide (47 mg,
0.40 mmol) and molecular sieve 4A (50 mg) in dichloromethane (2 ml.) was added
tetrapropylammonium perruthenate (TPAP, 9.4mg, 0.03 mmol). The reaction |
mixture was stirred at room temperature for 18 hours. This mixture was diluted with
water aﬁd extracted with ethyl acetate. The organic phase was washed with water and
brine, dried over magnesium sulfate, filtered and concentrated under reduced
pressure. The residue was purified by preparative TLC (hexane/ethyl acetate, 2:1) to
give methyl N-[6-(4-benzoylphenyl)pyrimidin-4-yljphenylalaninate (40 mg, 68%).
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& H~OH o0 11 s To a m xture of nethyl
N- (6-chl oropyri m di n-4-yl ) phenyl al ani nate (300 ng,

wa2@3/0myé ) and tetrakis(triphenyl phosphi ne) paPtBEP2003/011976

(0) (59 ng, 0.05 mmol ) in benzene (10 nL) was added
2M sodi um car bonate solution (2.1 nL) and foll owed by
10 4-fornyi phenyl boronic acid3¢231 ng, 1.54 nmol) in
ethanol (4.5 nL). The reaction mxture was stirred
for 2.5 hours at 90C. After cooling this, this mxture

L lut ed ?gﬁﬁ fyaehed W th ethyl
2@3@%#‘ BQR 4%2'2};1 vvashed with brine,
dri ed over rragneS| um suI fate, f| |tered and .
concentrated under reduced pressure. The residue was

purified by colunn chr ography on silica ge
(hexane/ -. e, 3:1) to give msth,yg

N-[ 6- (4forrry pyrim di n- 4y|]pheny| a|aninat y
(34 (67— N
[ phenyl } pyri ) phenylal

I 20

OO—IT a soI uti on of nethyl
N-[ 6- (4 fornyl phenyl) pyri m di n- 4- yl]phenyl al ani nat e
(140 ng, 0.39 mml) in tetrahydrofuran (3 nL) was

BT AR YOI HeET DA ar i DRy fete (15 me.
2%%/ 04%@2\1 ke (t\lﬂnlc:sfﬁ’pﬁ) ?’I{Lq%a%@trahydl%%&an {0 @ @l )Wes added dropwise

rre C for 2 hours, t hen
quENgfesusdotiim Badrokiae €0l1 anmtml ormaih T m@ctgr@waq spigred at room

PUCIEC GG IEL CN i R -
S%&%tr%dgc% prgsgﬁx%n The residual precipitate was collected by filtration, washed
with diisopropylether, and dried under reduced pressure to .give N-[6-(4-benzoyl-
phenyl) pyrimidin-4-yl]phenylalanine (12 mg, 83%) as a white solid.
Melting point: 109-111°C
Molecular weight: 423.47
In vitro activity grade: A
Mass spectrometry: 424 (M + 0
'H-NMR (500 MHz, DMSO-d6): 8 3.03 (1H, dd, J = 9.0, 14.0 Hz), 3.16-3.24 (1H,
m), 4.82 (1H, m), 7.16-7.19 (2H, m), 7.25-7.30 (4H, m), 7.59 (2H, t, J = 7.6 Hz),
7.70 (1H, t, J= 7.2 Hz), 7.77 (2H, d, /= 7.9 Hz), 7.86 (2H, 4, J = 8.2 Hz), 7.88 (1H,
br.s), 8.13 (2H, d, J=7.6 Hé), 8.54 (1H, s), 12.8 (1H, br.s).

Examples 17-2 to 17-5

In the similar manners as described in Example 17-1 above, compounds in Examples

17-2 to 17-5 as shown in Table 17 were synthesized.



trated under reduced pressure.
purified by preparative TLC 5 (hexane/ et hyl
WQ2004/08392¢)1 ve net hyl

N- (6-

{4-[ hydr oxy(phenyl ) net hyl ] phenyl } -
pyri m di n-4-yl)phenyl al ani nate (117 ng,
N-[ 6- (4- benzoyl phenyl ) pyri m didt 4-yl ] phenyl al ani nat e

N "N N'N

[\ 1 NI NO \ |

m xture of nmethyl ,

N-£ 51
pheny
N- oxi de (47 ny,

alsil

al'ani'fnate (59 ng,. 0.13 mol

),

The resi due was

acet at e,

PCT/EP2003/011976

69% . Met hyl

I/ HO HO 10 off To a

xy(phenyl) net hyl | phenyl } pyrim din-4-yl)-
N- et hyl nor phol i ne
0. 40 nmol) and nol ecul ar sieve 4A (50

—h—di-chloronethane (2 m) was added 15
té 'ﬁpropylannonﬁﬁﬁ?ﬁ@rruthenate THAYS. 9J$Aﬁ%, 0.8 In
PY__The reaction nixture was stirred! dbo vitro
tenperature for 18 hours. Th#Fs\m kture was dil uf ed
Wi th hyl acetate. The
0 gaH er and | brine,| dried
over: _RMdogoncengpat edici1g | B
under due was| purifijed by
pr epa tate, 2 1) to 20 give
met hyl 8
Nt [ 64(4- benzoyl phenyl ) pyri m di n-4-yl ] phepyl al anj nat e
(40 ng, 68% . WD 2004/ 04392 / EP2003/011976 | - 130
Nt [ 6-(4-B enzoyl phenyl) pyr i nt4-yl ] phenyl al jani ne
- “Fh o\ op 5 Amxtureg
-fﬂ?g%enyﬁé?aniﬁg%QG A
: 0.2 nL)| and
tetrahydrofdran (0.2 L) was added dropwi se | N
agueous sodi®um hydroxide (0.1 m.,| 0.1 nﬁbl). Thi s
nxture was stirred at room _Ienperature for 3 Jnours,
thenjacidified with IN hydroric aci d, and
cpncent rat ed NZ SN :
17-4 F \l N 441,47 442 115-117 A
ISUORRD
b
17-5 o N OH 457,92 458 123-126 | A
\WE'IWJ'D/LVJ\N I
o}




under reduced pressure. The residual precipitate was
collected by filtration, washed 10 with

waliogopvepyl et her, and dried under reduced preBSL/ER2008011976
give N-[6-(4-benzoyl - phenyl)
pyri m din-4-yl]phenylalanine (12 ng, 83% as a white
solid. Melting point: 109-11432- Ml ecul ar wei ght:
423.47 In vitro activity grade: A 15 Mass
spectronmetry: 424 (M+ H+ 'H NWR (500 Mz, DVSO- d6):
8E .03, (4H, dd, J = 9.0, 14.0 Hz), 3.16-3.24 (1H m,
4:§é¥%ﬂ%§§hn, 7.16-7.19 (2H, m, 7.25-7.30 (4H, m,
7.59 (2H, t, J =7.6 Hz), 7.70 (1H, t, J= 7.2 Hz),
7.77 (2H, d, J=7.9 Hz), 7.86 (2H, d, J= 8.2 Hz), 7.88
( Mathyl v-{ e 4-b@izyBhemi)pydmidia-4ryldphaaylalgimte (1H, s),
12.8 (1H, br.s). 20 Exanples 17-2 to 17-5 In the
simlar manners as described in Exanple 17-1 above,

conmpounds in Exanpl es 2 to'17-5 as shown in Table
17 were synt hesized. 2 2004/ 043926

PCT/ EP2003/ 011976~ - Tabl e Example 17 EX a_

Stru

o No(M1) vitro NN e
30 MBI 0\ 273 | NG AR O
Wo o ¢ T

To a mixture of methyl N—[6-(4-benzoylphenyl)pyrimidin—4-yl]phenylalaninate V_
(30 mg, 0.07 mmol) in trifluoroacetic acid (0.5 mL) at 0°C was added dropwise tri-

ethylsilane (0.03 mL, 0.21 mmol). The reaction was stirred at room temperature for

18 hours. The mixture was concentrated under reduced pressure. The residue was

purified by preparative TLC (hexane/ethyl acetate, 2:1) to give methyl N-[6-(4-

benzylphenyl)pyrimidin-4-ylphenylalaninate (26 mg, 90%).

N-[6-(4-Benzylphenyl)pyrimidin-4-yl]phenylalanine

h\/\\l NN
L OH
O
Y :
H H
o} o

A mixture of methyl N-[6-(4-benzylphenyl)pyrimidin-4-yljphenylalaninate (19 mg,
0.04 mmol) in methanol (0.2 mL) and tetrahydrofuran (0.2 mL) was added dropwise
1N aqueous sodium hydroxide solution (0.1 mL, 0.1 mmol). This mixture was stirred
for 3 hours at room temperature, then acidified with 1N hydrochloric acid and
concentrated under reduced pressure. The residual precipitate was collected by
filtration, washed with diisopropylether, and dried under reduced pressure to give N-

[6-(4-benzylpheny)pyrimidin-4-yl]phenylalanine (15 mg, 82%) as a white solid.
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N\ 17-4 F N of f 441,47 442 115-117 A HO 17-5 of f
v of f 457,92 458 123-126 A 0 0 WD 2004/ 043926

wWOEDABRRRO3/ 011976 -132- Exanple 18-1 Met hyl PCT/EP2003/011976

N-[ 6- (4- benzyl phenyl ) pyri m di n-4-yl ] phenyl al ani nate
NN\ N 11/ \ NO- 0 50 To a m xture of nethyl
N-[ 6- (4- benzoyl phenyl ) pyri m-di33--4- yl ] phenyl al ani nat e
(30 nmg, 0.07 mmol) in trifluoroacetic acid (0.5 L) at
0C was added dropwi se tri- ethylsilane (0.03 nL, 0.21
r t was stirred at roomtenperature
forélgf%g§§ﬁholgregnl8 m xture was concentrated under
remble@ﬂarmﬁg]swnwélg'he resi due was purified by
preparative TLC (hexane/ ethyl acetate, 2:1) to give
e as5 spaqiopregy: 410 (M + H)”

Q%WF%MW gi(hé’b-%f‘; y5bpheryhal paigat g § 268) M19.3.23 (1H,

engyh pmqml a)gy.rsizmqi 1&),47.03 dmah@)wﬂ 166 ABB maOH J:ﬁ),N LN2H, dl =82
I\N J i VT NG T O A mixture
oftiz)et. $@(2H, d,J=17.6 Hz), 8.00 (1H br s), 8 52 (1H s) 12 8 (1H, br.s).

N-[ 6- (4- benzyl phenyl ) pyri m di n-4-yl ] phenyl al ani nat e
(19 ny,
Examples 18-2 and 18-3

In the similar manners as described in Example 18-1 above, compounds in Examples

18-2 and 18-3 as shown in Table 18 were synthesized.

Table Example 18
Ex. Structure M.W. | MASS MP In vitro
No. M+1)
NZ N ’
18-2 \‘\/‘M 427,48 428 98-101 B
F . OH
N
H
T 1) I
NZ SN
18-3 | 44394 444 105-107 B
Cl N OH
N
H
10 I
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0.04 mmol ) in methanol (0.2 nmL) and tetrahydrofuran
(0.2 nmL) was added dropwi se 20 1N aqueous sodi um

why@roxisde solution (0.1 nmi, 0.1 nmol). This MPEI/BPE03/011976
was stirred for 3 hours at roomtenperature, then
acidified wth 1IN hydrochloric acid and concentrated -
under reduced pressure. The -rlégi-dual precipitate was
collected by filtration, washed with
di i sopropyl ether, and dried under reduced pressure to

9 \xlfemll\allew-l ‘ oo :

[ o=+ 0erizyl phenyl ) pyri m di n-4-yl ] phenyl al ani ne (15

ng, 82% as a white solid. WD 2004/ 043926

PCT/ EP2003/ 011976 -133- Melting point: 116-118C

Ml egizyd INa { 6-{e{ aytilinonagsioy Dihenslinyrigpér 4-ghwbexylalanipaiem +

H + 1H NVR (500 MHz, DMSO-d6): 8 3.02 (1H, dd, J =

9.4, 13.9 Hz), 3.19-3.23 (1H, 5 m, 4.01 (1H, s),

4.82 (IH m, 7.03 (1H, s), 7.16-7.33 (10H, m, 7.59

(2H, d, J= 8.2 Hz) 85 (211, d, J=7.6 Hz), 8.00

(1H, br.s), 8.52 ( ), 12.8 (111, br.s). fanple

18-2 and 18Z3N10 N Y¥fe sinilar manners as deschibed oue

i n Exanpl el 18- 1 abgwes “conpotnds in Exf N2
and 1 as shofn ln Table 18 e _syn s¥zed. Tabl @
Er 8 Ex. Stri¥cture MW MP In vitro No.

(Mrl) POH N, ~ N 18-2 427,48 4 8-101 B NH W N
18-3 O1 OH 443,94 444 105-107 B HO 15

A mixture of methyl N-[6-(4~formyipheny1)pyrimidin—4-yi]phenylalaninate (0.05 g,
0.14 mniol), aniline (0.015 mL, 0.17 mmol) and sodium sulfate (0.098 g, 0.69 mmol)
in acetic acid (1.5 mL) was stirred at room temperature for lhour, and then sddium
triacetoxyborohydride (0.044g, 0.21 mmol) was added. After the stirring for 30
minutes, the mixture was filtered trough a Celite pad, and the filtrate was concen-
trated under reduced pressure. The residue was partitioned between chloroform and
water. The separated organic phase was washed with brine, dried over sodium
-sulfate, filtered and concentrated under reduced pressure. The crude product was
purified by preparative TLC (hexane: ethyl acetate, 7:13) to give methyl N-{6-[4-
(anilinomethyl)phenyl]pyrimidin—4-yl}phenylaléninate (0.061 g, 100%) as yellow

oil.

N-{6-[4-(Anilinomethyl)phenyl]pyrimidin-4-y1} phenylalanine

e I N OMe N I N OH
H H H
H 0 § o
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WD 2004/ 043926 PCT/ EP2003/ 011976 -134- Exanple 19-1
Met hyl

w2408/3%2¢ ani | i nomet hyl ) phenyl ] pyri m di n- 4-yl } ptreRpioas/en1976

ninate AN\ NI HOw Ov« \ \ Il N\ NO O-05H

Cr A mxture of nethyl

N-[ 6- (4-f ornyl phenyl ) pyri nmi dilds 4- yl ] phenyl al ani nat e

(0.05 g, 0.14 mol), aniline (0.015 n, 0.17 mmol)

and sodiumsulfate (0.098 g, 0.69 mml) in acetic

agh d, ( S ofBtindt N F@Rh-Bhi VEYPREH ienifiarg- -
I ﬁgu?, gDz:%ﬁttlzlmt_hoen scgh i ulr7\n}r a%g‘t %{gfg?m&%bor oh}?/%lj?i{’lde yljphenyl
( Mafiddig, (0052, OBl hmadisinadethanol AR trel) whae addddr tMnia®Braqueous

e A S P o
g%ﬁsfgrﬂ{)\?al o-fpn%g{aﬁﬁf L?gfr%r @%&@g&sﬁeogg r BREWBEM to the residue. The

oroform and  wa par at organi ¢ phase was

gtk vilhittorbwhd ezasiebdi widh dyetlny] stishr wad rsufrdladed by aqueous hydro-
filtered and concentrated under reduced pressure. The
cehigic peiddiibe resmbingsTpeipitpe W eIsycoleaisa byt filjetion @nd dried under

COSBRC blR 0B T g S pheny:
( D084 g@ 03588 )as smglhtllpyéuow dolid\- ‘

{6-[4-(Ani I nonet hyl )y phenyl ] pyri m din-4-yl}
pNehyigpaani hES-1DEFONdep)\ | N~~N\ N OWwe - ° N OH

! MO%ACUEH‘ Hweli_éhtzl\ébgr.%7o
Mass spectrometry: 425 (M + H)"
In vitro activity grade: A

- H.NMR (500 MHz, MeOH-d4): & 3.09 (1H, dd, J= 8.5, 13.9 Hz), 3.34 (1H, dd, J

= 4.1, 13.9 Hz), 4.39 (2H, s), 5.01 (1H, m), 6.58 (1H, t, J= 7.6 Hz), 6.61 (2H, d, J =
8.5 Hz), 6.92 (1H, br s), 7.05 (2H, t, J = 7.6 Hz), 7.17 (1H, m), 7.25 (4H, m), 7.51
(2H, d, J=8.2 Hz), 7.79 (2H, d, J = 8.2 Hz), 8.45 (1H, br s),

Examples 19-2 to 19-4

In the similar manners as described in Example 19-1 above, compounds in Examples

19-2 to 19-4 as shown in Table 19 were synthesized.

Table Example 19
Ex. Structure M.W. | MASS MP In vitro
No. (M+1)

19-2 | 438,53 | 439 173-176Z B
N OH
N
H
HN 0
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WD 2004/ 043926 PCT/ EP2003/ 011976 - 135 To a solution

o

f met hyl

w2q08/}3%2¢ ani | i nomet hyl ) phei nyl ] pyri m di n- 4- yl p@hEP3003/011976

a
a
t

| aninate (0.058 g, 0.13 mmol ) in nethanol (2 nmL) was
dded I M NaCH aqueous solution (0.5 nL) at room
enperature, and the m xture M\&s stirred for 3 hours.

After the renoval of nethanol under reduced pressure,
wat er was added to the residue. The 5 aqueous sol ution

vvag—washed—w—rh’u‘w;;mer and Ny A \ZES TOYMP | In vitro
dqﬁgous hydr o- chloric acid. The resul tiingr) .
rectpttates—were—cottected UyJJrl.ldl.l nm—and-dried
under| reduced pressure to giv

N-{6-]4-(anilinonmet hyl Lphenyl }x m di n-4-yl } phenyl -

al @y { ag sl{ghtly yeldsqwgplild.i1us57z | B
Nel 't ng ge), -0 (Ml equl ar wei ght :

424. 50 bret ry: R4280 (M 4 H)+ ] In viltro

deti v NVR (500 MHz, |MeOH|d4): 6 3.09

(fHH 13-0—Hz 334 (Hh—das—3—=41;

]W3.9 2H, s) 5.01 b m, |6.5 8|(1 H, ¢,

é = 7| (2H_d, J 8. ), 6.92 (1H,

r..s t, Zz .6 . I[H, N/

(4’19(4) 8, 2 %g“f& (24&? c,14§'i?%. 2 €
Hz), : nppl es19-2 to 19-4 20 In the

i mi | descri bed i Exanple |[19-1 above,
clonpounds in Exan‘pl es 19-2 to 19-4 as shown iln Tabl é

19 were synthesized. Table Exanple 19 Ex. Structure
MW MASS MP In vitro No. (M1) NN 19-2 OH 438, 53
AEganple 30247 B N H

Methyl N-{6-[4-(hydroxymethyl)phenyl]pyrimidin-4-yl} phenylalaninate

N%\N - NA‘N
e l OMe ™ OMe
N N
H H
O ) HO o 0

To a solution of methyl N-[6~(4-formylphenyl)pyrimidin-4-yllphenylalaninate
(0.06 g, 0.17 mmol) in methanol (1.5 mL) was added sodium borohydride (0.009 g,
0.25 mmol) at 0°C. The mixture was stirred at room temperature for 2 hours and
quenched with water. After removal of solvent under reduced pressure, the residue
was partitioned between ethyl acetate and water. The separated organic phase was
washed with brine, dried over sodium sulfate, filtered and concentrated under
reduced pressure. The crude product was purified by column chromatography on
silica-gel (hexane: ethyl acetate, 3:7) to give methyl N-{6-[4-(hydroxymethyl)-
phenyl]pyrimidin-4-yl}phenylalaninate (0.04 g, 67%) as colorless solid.



HN O WO 2004/ 043926 PCT/ EP2003/ 011976 -136 Ex.

Structure MW MASS MP In vitro No. (M1l) N-N 19-3
woRI4H®BI26 451 1452 B A\ \ N NI / HO 19-4 \ PCT/ER00M11976

464,57 465 148-150 C / \ \ HN O Exanple 20-1 Met hyl

N-{6-[ 4- (hydr oxynet hyl ) phenyl ] pyri mi di n- 4-yl } phenyl al a

ninate 5 NN--~NN\V\ I NNXOdvw NOw O~ 1/ HO HO

I/ HO To a solution of nethyl

N-[ 6- (4-fornyl phenyl ) pyri m di n-4-yl ] phenyl al ani nate

( _ (@-rh] i Hoddig-4n

o R s Ry TR P B 4 T IS PR 1
m xture was stirred at roomtenperature for 2 hours
and quenched with water. ‘After renoval of sol vent
under reduced pressure, the residue was partitiongd
bet ween et hyl aceta and water. The separated or gag
phase was ‘ brine, dried over spdipym

sul f at e; concentrated ungde OMe
pressug rProduct was pyrif by colfum
chiconet og 5 silica- exane:

acetate,” 3:7) to give nethyl -[ 4- (hydr oxynet hyl ) -

phenyl ] pyri m din-4-yl }phenyl al aninate (0.04 g, 67% as
colorless solid. WO 2004/043926 PCT/EP2003/011976

To a cold (0°C) solution of methyl V- {6-[4—(hydroxymethyl)phenyl]pyrimidih—4-yl}-

' phenylalaninate (0.029 g, 0.08 mmol), phenol (0.0075 g,. 0.08 mmol) and triphenyl;
phospﬁine (0.021 g, 0.08 mﬁol) in dichloromethane (1 mL) was added diethyl
azodicarboxylate (40% in toluene, 0.031'mL, 0.08 mmol). The reaction mixture was
stirred at room temperature for 3 hours and conqentratéd undér reduced pressure. The
resulting crude product was purified by preparative TLC (hexane: ethyl 4acetate‘, 1:1)"
to give methyl N- {6—[4-(phenoxymethyl)phenyl]pyﬁmidin—4-y1}ﬁhenylalamnate
(0.027 g, 77%) as yellow oil.

N-{6-[4-(Phenoxymethyl)phenyl]pyrimidin-4-yl} phenylalanine

. , WP ‘ |
X l N OMe ____ o N N OH
H H
: O o} o) : o]

To a solution of methyl N-{6-[4-(phenoxymethyl)phenyl]pyrimidin-4-y1}phenyl-
alaninate (0.020 g, 0.05 mmol) in methanol (2 mL) was added 1IN NaOH aqueous
solution (0.5 mL) at room temperature, and the mixture was stirred for 3 hours. After
the removal of methanol under reduced pressure, water was added to the residue. The
solution was washed with diethyl ether and neutralized by 1IN aqueous hydrochloric

acid. The resulting precipitates were collected by filtration and dried under reduced
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worwanes2dNt | NNi O HOW HOI

-137 Met hyl
N-{6-[ 4- (phenoxynet hyl ) phenyl ] pyri m di n-4-yl } phenyl al a

/ 0 HO OpCx/EB2008011976
a cold (00 solution of nethyl
N-{6-[ 4- (hydroxynet hyl ) phenyl ] pyri m di n-4-yl }-
phenyl al ani nate (0.029 g, 0.083&wnol), phenol (0.0075
g, 0.08 mml) and triphenyl- phosphine (0.021 g, 0.08
mmol ) in dichloromethane (1 nL) was added di et hyl
azodi boxy e (4RQ%ui ) QE .
) R B Bk A P B 0ol B iy ey lanine
t efO9as, 46%) otoldribeuybBd.and concentrat ed under reduced
pressure.  The 10 resulting crude product was purified

byMsH@gpout; -3 Hexhne: ethyl acetate, 1:1) to

gl e?ﬁfal(j : oht- :

N-]%/@l - %)Jﬁlé%%xélyzrsﬁed’tghyl ) phenyl ] pyri m din-4-yl }phenyl al a
Ni Matsespetttorery: 326 (VP4 HaS yel low oil . N

{6-[ 4- (Phenoxynet hyl ) phenyl ] pyri m di n-4-yl } phenyl al ani
nell VIt50 REtBHEtYNTABNA OVe | OH O H)Y HO/ O N~ To a

N EENORR IR KeeQu it & 14 B 0 110 B2 (LEL 0,7
al agi naue (19 320 @ Q83w )i 8.9%‘(?%131?&?“'{ )=(1§(t),rﬁ% %%.99 (2H,

added I N. Na aqueous™ 20 sol ut’ion
t etpdrat.O0r &5 Hd7.04 €1 Hyibrtsyr7e2 Wd $1, s, 728 6Hom),37.60@1%.d, J= 8.2

After _the_ repoyval aof nethanol under reduced pressure,
V\aItﬁér 7\%8@%%9;@: 88 HAeS P& BUE S)-The sol ution was

washed with diethyl ether and neutralized by IN
aqueous hydrochloric '

Example 20-2

In the similar manners as described in Example 20-1 above, compounds in Example

20-2 as shown in Table 20 was synthesized.

Table Example 20
Ex. Structure . M.W. MASS MP | In vitro
No. . (M+1)
N~ |
N A

!
20-2 X OH | 42648 | 427 |8184| A
- H
0) O .
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acid. The resulting precipitates were collected by
filtration and dried under reduced WO 2004/ 043926

wEOHBPR0O3/ 011976 -138 pressure to give PCT/EP2003/011976

N-{6-[ 4- (phenoxynet hyl ) phenyl ] pyri m di n- 4-yl } phenyl al a
nine (0.009 g, 45% as colorless solid. Melting
poi nt: 207-210C (dec.) Mol eddbar weight: 425.49 5
Mass spectrometry: 426.(M+ H+ In vitro activity
grade: A IH NWR (500 MHz, MeOHd4): 5 3.14 (1H, dd, J=
91mle 3.43 (1H, dd, J =4..4, 14.2 Hz), 5.21
%’-‘lé—?i—g—]S—ZB (1H, m, 6.94 (1H, tt, J= 1.0, 7.6 Hz),
99(2H J=1.0, 85Hz)704(1Hbrs)721
(1 7 27 (6H, m,
71V&mh>(12\H(6 - [@%@@omqnmm@mllp nyd}pmrmd}gz%rwbphew&ﬁl@mate
In the simlar manners as descrlbed in Exanple 20-1
above, conpounds in Exanple 15 20-2 as shown in Table"-
20 was synt hesi zed. bl e Exanple 20 Ex. Structure
MW MASS MP In vit No. (M+1l) N 20-2 | NOH 426, 48
427 81-84 A H O 004/ 043926 PCT/ EP2003/M‘1~&76

-139- Exanpl ef|21-f1 Mgt ky—N—6-{ 4-[ (E) - (pheno
m no) I y?\t m di n- phenyl in
NolN ol

A mixture of methyl N-[6-(4-formylphenyl)pyrimidin-4-yl]phenylalaninate (30.0 mg,

0.08 mmol), O-phenylhydroxylamine hydrochloride (18.1 mg, 0.12 mmol) and
sodium acetate (102.1 mg, 1.25 mmol) and methanol (2.0 mL) was stirred at room
temperature overnight. The mixture was partitioned bétween ethyl acetate and water.
The organic layer was separated, washed with brine, dried over sodium sulfate,
filtered and concentrated under reduced pressure. The residue was purified by
preparative TLC (n-hexane/ethyl acetate, 2/1) to give methyl N-(6- {4-[(E)-(phenoky—
imino)methyl]phenyl}pyrimidin—4-yl)phenyi—alaninate (36.0 mg, 96 %) as a gum.

N-~(6-{4-[(E)-(phenoxyimino)methyllphenyl} pyrimidin-4-yl)phenylalanine

Né\‘N y Né\,N
Rt
A u O N ﬁ OH
oS © oS ©

To an iced solution of methyl N-(6-{4-[(E)-(phenoxyimino)methyllphenyl}-
pyrimidin-4-yl)phenyl-alaninate (36.0 mg, 0.08 mmol) in tetrahydrofuran (1.0 mL)
was added 1IN LiOH aqueous solution (0.12 mL, 0.12 mmol) and the mixture was
stirred at room temperature overnight. After neutralized with 1N HCl (0.12 mL), the
mixture was partitioned between ethyl acetate and water. The organic layer was

separated, washed with brine, dried over sodium sulfate, filtered, and concentrated



10

15

20

25

\ NO ~ao N\ HH 5 A mxture of nethyl
N-[ 6- (4-fornyl phenyl ) pyri m di n-4-yl ] phenyl al ani nat e

W@ 30404396 0. 08 mmol ), O phenyl hydr oxyl am ne PCT/EP2003/011976

hydrochloride (18.1 ng, 0.12 mmol) and sodium acetate
(102.1 ng, 1.25 nmol) and net ganol (2.0 nmL) was

stirred at room 10 tenperat arlé%6ver ni ght. The m xture

was partitioned between ethyl acetate and water. The
organi c | ayer was separated, washed with brine, dried _
ougder sedlicednpsashiirat Ehe refidue evas drgatedlizdnizemtatialeatharnveshed with

asRraR T §iHe oA o npheta R p ey g syimidin-4-

| - - A -
F%ﬁ%ﬁ“%@%‘?ﬁ%ﬁ%ﬁ%@?’??npg. nPE'Y-%/(T‘ngﬁ'enyl -al ani nate
e )yt ey
- - enoxyi nm no) e en rimdin-4- e
nwdemwgeight&-w\m/ | ch}p/ ?/ Hp)(/)-l \ O'N)i op\

I 0O a20 To an4 el uti on of nethyl
TS faﬁcﬁ?@fﬁyb%é"n@i%% ng) et hyl ] phenzl }-
PYX idodichvidy ¥ali®henyl - al ani nate (36.0 ng, 0.08 mol)

in tetrahydrofuran (1.0 nm.) was added IN Li OH agueous
s GHOMBN (500 MBIz DME0-42):rhdi09 (2Hd ddh&=ri3d.uklel Wi 3.21(1H, m),

SR B TR0, 2 CHR, P4 B a7

Pant %.EbQ?lgg%?e-l M%Q‘E?%geig% glf@,%%s at® @ng qates s Hes.09 (2H, d, J =

ordani c rated, washeéd with brine,
drizdzpeen (sHdium. sulfiate). filtered, and concentrated
WO 2004/ 043926 PCT/ EP2003/ 011976 -140 under reduced
pressure. The residue was crystallized from et hyl
ether hed with dii9opropyl ether to give
N—o=< 4= ) - (phenoxyi m no) net hyl ] phenyl } pyri m di n- 4-
yl ) phenyl al anine (27.0 ng, 77 % as an ivory powder.

Melting point: 152.8C
4,6-Dichloropyrimidine-5-carbaldehyde

A mixture of phosphorus oxychloride (20mL, 0.22 mol) and N,N—dimethylformamide
(6.4 mL) was stirred at 0°C for 1 hour. 4,6-Dichloropyrimidine (5.00 g, 44.6 mmol)
was added to the reaction mixture, which was then stirred for 3 hours at 120°C. After
cooled to room temperature, the reaction mixture was concentrated under reduced
pressure. The residue was diluted with ice-water and extracted with ether. The
separated organic phase was washed with saturated sodium hydrogen carbonate
solution and brine, dried over sodium sulfate, filtered and concentrated under reduced
pressure. The residual solid was triturated with hexane to give 4,6-dichloro-

pyrimidine-5-carbaldehyde (4.73 g, 60%).
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5 Mol ecul ar weight: 43 8.49 Mass spectronetry: 439 (M
+ H" In vitro activity grade: A 'H NWVR (500 MVHz,

WELMBOEBYs S 3.09' (1H, dd, J= 13.2, 10.1 Hz), BCREPMHB011976

m, 4.78 (1H, m, 708(1H t, J= 7.3 Hz), 7.13 (1H,

bs), 7.20 (1H, bs), 7.27-7.33 (7H, 10 m, 7.3 9 (2H,
t, J =84 Hz), 7.82 (1 H bs)41-7.91 (2H, d, J = 8.5
Hz), 8.09 (2H, d, J = 7.3 Hz), 8.51 (1H, s), 12.81

(1H, bs). Exanple 22-1 15 :

4,6-Di chl R, ﬁﬂ? ~~N1 Cl C1
H&%@'@} (ﬁcm E:Hé%&a s%"Eosp lelg)?l@%f(\aglﬁu& de (20ni,
0.22 nol) and N, N-di nethyl formanmide 20 (6.4 nL) was
stirred at OC for 1 hour. 4,6-Di chloropyrimdine (5.00
g, 44.6 mmol) was added the reaction m xture, vvhi
was theasgjrred f s at 120C. After cooled
"{%Le aetion mxture wasy"Xy

conceg e Cpn*der reduced pressure> The

dlluted i anck.extracted w g e M™SN
separa £ organi c bhas was washed with sat y )

sodi um hydr ogen car bondte 25 sol ution and &fine, dried

over sodiumsulfate, filtered and concentrated under
reduced pressure. The resi dual solid was triturated

ve 4
oo PG e Bl iy 8 L S ehds 50 mpg 28 mmo) and mtyl
2@@61/1}%131%?1@6 &5&39{@&/ 611%@ 02284 Inr¥eth Nt N-diisopropylethylamine
6-chl oro- 5- r|md|n4y|)pheny|alan|nate I
U O. ijmmd)-mn@metb&nol 6. Hanl) @rasigtirred at 50 °C for 18 hours. After

cooled to room temperature, the reaction mixture was concentrated under reduced
pressure. The residue was purified by preparative TLC (hexane/ethyl acetate, 2:1) to

give methyl N-(6-chloro-5-formylpyrimidin-4-yl)phenylalaninate (63 mg, 70%). |

Methyl N-{6-[4-(benzyloxy)phenyl]-5-formylpyrimidin-4-yl} phenylalaninate

?H
: . PN
B N7 SN
~OH |
~ o) H
P o
©/\o 5

To a mixture of methyl N—(6-chloro-5-formylpyriniidin-4—y1)pheny1alaninate (300 mg,
0.94 mmol), tetrakis(triphenylphosphine)palladium (0) (54 mg, 0.05 mmol) and potas-
sium carbonate (389 mg, 2.81 mmol) in benzene (3 mL) was added (4-benzyloxy-
phenylboronic acid (321 mg, 1.41 mmol). The reaction mixture was stirred at 80°C for
19 hours. After cooled to room temperature, this mixture was filtered through a pad of
celite. The filtrate was concentrated under reduced pressure. The residue was purified
by preparative TLC (hexane/ethyl acetate, 2:1) to give methyl N-{6-[4-(benzyloxy)-
phenyl]-5-formylpyrimidin-4-y1} phenylalaninate (432 mg, 99%).
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OO O 5 A mxture of
4, 6-di chl or opyri m di ne-5-car bal dehyde (50 ng, 0.28

wonek)p4aeel net hyl phenyl al ani nat e hydr ochl or i deCT/622008/011976

0.28 mmol ), N, N-diisopropylethylamne (0.10 ni, 0.57
mmol ) and nethanol (1.5 nL) was stirred at 50 C for 18
hours. After cooled to roomléZnaperature, the reaction
m xture was concentrated under reduced pressure. The
resi due was purified by pr epar ative TLC (hexane/ et hyl

e € , -y
aﬁ(@ﬁ g@é@%)g{le p%?dlﬁﬁl}l I"n- 4&%%pﬁgﬁiﬁl é?lg?]lln nate (63
ng, 709 . Methyl N
{6-[4-(benzyl oxy) phenyl ] -5-fornyl pyri m din-4-yl }phenyl
alaninate @ /~\ ZB \ NHOI/ \ O/ OO 015
To a mxture of qethyl X
N- (6-chl oro- 5 ﬂor !l plyri n| i di n-4-yl)phenyl al anllnate

NS O

tetrakis(t nyl pHos hi ne) pal | adi 0) O 050

ard po S|umcarbonate(°2. 1 Rrol) in
b ne (3 nL) was added (4-benzykaxy- phenyl)boronic
acird (321 ng, 1.41 mml). The reaction m xture was

stirred at 80C for 20 19 hours. After cooled to room

t Npefiatel b mdthy1s NU{@(WbenM@@cybpﬂehﬂ] édfohimwmygm&npc‘agl}phenyl-
of <celite. The filtrate was concentrated und

r denivate (B0 ess0.86 mMhel) e snaianohé® 3 gk} AR aetra@ydroﬁzran (03 mL)
PSP L5 T SRS 1 LD Y o i
p@gp é‘th‘l‘/ead5fo§ 9 HgWsRY b ot Simireflative} oG Ayde sdniitial N }ﬁf@ﬁ?:hlonc acid

OH

WO 2004/ 043926 PCT/ EP2003/ 011976, - 142
{&CI dor(cBntrated under reduced pressure The residual precipitate was collected by

ﬁfﬁ%lahgﬁygqp srlilfgéq]t}p_'%}_;o%rfo errl arrrll dltﬂyl ac\éla?fep rgue’lﬁydm%da(;l’xlldnlereduced
pressure to give N-{6-[4-(benzyloxy)phenyl]-5-formylpyrimidin-4 ~yl}phenylalanine
(10 mg, 34%) as a white solid. |
Melting point: >300°C
Molecular weight: 453.5
Mass spectrometry: 454 (M + H)
In vitro activity grade: B
"H-NMR (500 MHz, DMSO-d6): § 3.09 (1H, dd, J=5.0, 13.2 Hz), 3.24 (1H, dd, J=
5.7, 13.2 Hz), 4.40 (1H, s), 5.19 (24, s), 7.06-7.17 (7H, m), 7.34 (1H, t, J= 7.3 Hz),
7.41 (2H, t, J="7.0 Hz), 7.48 (2H, d, /= 7.3 Hz), 7.56 (2H, d, J = 8.8 Hz), 8.55 (1H,
5), 9.58 (1H, d, J= 6.4 Hz), 9.74 (14, s).



0O OOl Oo0o 5 A mxture of nethyl
N-{6-[ 4- (benzyl oxy) phenyl ] -5-fornyl pyri m di n-4-yl } phen
W@ keo4ahmmmé nate (30 ng, 0.06 mmol) in nmethanol POT/BP20L3/011976
and tetrahydrofuran (0.3 nL) was added dropw se- 1N
aqueous sodi um hydroxide (0.1 nmi, 0.1 nmol). The
m xture was stirred for 3 hgygs at room tenperature,
then acidified with IN hydrochloric acid, and
concentrat ed under reduced pressure. The residual
m&ci (tpade was collected by 10 filtration, washed
ropyl et her and ethyl acetate, and dried
under reduced pressure to give
N-{6-[ 4- (benzyl oxy) phenyl ]-5-fornyl pyri m din-4-yl}phen
yMethgh Mags-[4¢ benzstox YaS-Gydrexy@esyDpyimgintd-yigphenyl-
pqi nt : >300C Mol ecul ar wei ght: 453.5 15 Mass
% aunpts netry: 454 (M+ + In vitro activity grade: B
1H NWVR (500 MHz, DWMBO- . S$3.09 (1H, dd, J= 5.0,
13.2 Hz), 324(1H' dd 5.7, 13.2 Hz), 4.40 (IH,
s), 5.19 (2H, S’)’\N7 717 (7H, m, 7.34 (2 =
7.3 Hz), 7.4 :
Hz), 7.56[(2M o JE 8[8 Hz), 8.55 (1H

( Nt 4Hz), 9.94 (1H, s 3004F 043926  °
P@g;OOSI 011976 -143- Exanpl -1 Met hyl

- [ 4- (benzyl oxy) phenyl ] - 5- (hydr oxynet hyl ) pyri nmi di n-
4-yl ] phenyl - alaninate N\N N~N\ O JDI / NN\ HH
O oooHO

To a solution of methyl N-{6-[4-(benzyloxy)phenyl]-5-formylpyrimidin-4-yl}phen-

ylalaninate (100 mg, 0.21 mmol) in methanol (2 mL) was added sodium borohydride
(8.9 mg, 0.24 mmol). This mixture was stirred for 2 hours at room temperature. The
reaction mixture was quenched with saturated ammonium chloride solution and
extracted with ethyl acetate. The organic phase was washed with water and brine,
dried over magnesium sulfate and concentrated under reduced pressure. The residue
was purified by preparative TLC (hexane/ethyl acetate, 3:2) to give methyl N-[6-[4-
(benzyloxy)phenyl}-5-(hydroxymethyl)pyrimidin-4-ylJphenylalaninate (81 mg,
Sv%)

N-[6-[4-(Benzyloxy)phenyl]-5-(hydroxymethyl)pyrimidin-4-yl]phenylalanine

N/%N NI&N
O\ ———— WN OH
. H 1
0

A mixture of methyl N-[6-[4-(benzyloxy)pheny!]-5-(hydroxymethyl)pyrimidin-4-ylI]-
phenylalaninate (22 mg, 0.05 mmol) in methanol (0.3 mL) and tetrahydrofuran
(0.3 mL) was added dropwise IN aqueous sodium hydroxide (0.1 mL, 0.1 mmol).

3 =
\
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5 To a solution of nmethyl N-
{6-[4- (benzyl oxy) phenyl ] -5-fornyl pyri m di n-4-yl } phen-

wQ@ b@tamoe@at e (100 ng, 0.21 mmol) in nmethanol (PCTEP2005611976

added sodi um borohydride (8.9 ng, 0.24 mmol ). This
m xture was stirred for 2 hours at roomtenperature.
The 10 reaction nmixture was gikhched with saturated
amoni um chl ori de solution and extracted with ethyl
acetate. The organic phase was washed with water and

brig‘ﬁ@ mixtdFe @s%s QMfrEg 3R it%&%@f& ?ﬁ%?ﬁﬁ?%ﬁ&g with IN
under “reduced pressure. The.residue was purified by
prsgdsarcaloriceacild, @Gnd beneneited hyleracdicad @resSw?) Thoregiduel precipitate

( BEHZAlERGY Bricilgptions_washed Fsitprdisepropslather anchdred madsraeduced
OPrEBR BN -0 Mhenzg o by 1S-(hydiokytiddty pyrimidin-4-yllphen-

eny

- (Yl ekiaxyIsahRyI0ppy4si avivelitdsolidy | ] phenyl al ani ne NON N'N
NOI NOHOI /HOHOOI HO /HO 20 A m xture of
mévlplfipg point: 114-117°C

Ne 6 [ 4- vl phenyl ] - 5- (hydr oxynet hyl ) pyri m di n-
4}@$$&ﬁ§%§%§ﬁ%ﬁgﬁ¥ ate (22 ng, 0.05 mmol) in nethano

( MiBssipdctpbutens@hywdrgfuran (0.3 nml) was added
dropwi se I N aqueous sodium hydroxide (0.1 niL, 0.1

mip Vitro aa0vitp @ede4B8926 PCT/ EP2003/ 011976 - 144 This

i i t t f ,
RE U kA DREs S A B SRS e Za D s SBF 1 o,y
t d . The '
e PP R SASI  Ve 10 8RB0 (R, 9. 518
di(REpPr BpY (HESQr 7.1 R@HM, Ueds 8y 7.1 80 B0sEH, pnedsd (it = 7.4

NHZ T4L (Bbrizd R TBhGAT 55 & it S Rt By (BEbyth Vi 85 A7), 8.46
4- h i i 15 , 7009 whi t lid.
v B T S o Sl o v gnt 46, o1

Example 24-1

N-(3-bromophenyl)phenylalanine

,/E:::L~ " l J: 1 I
O .
Br NH, o H B N OH
0 o

A mixture of 3-bromoaniline (3.50 g, 20.4 mmol), phenylpyruvic acid (6.68 g,
40.7 mmol) and sodium sulfate (28.9 g, 0.203 mol) and acetic acid (20 mL) was
stirred for 1 h, and then sodium triacetoxyborohydride (4.74 g, 22.4 mmol) was
added. The mixture was stirred at room temperature for 3 days, diluted with water,
and extracted with chloroform. The organic phase was washed with water and brine,

dried over sodium sulfate and concentrated under reduced pressure. The residue was
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Mass spectronetry: 456 (M+ H+ In vitro activity
grade: B 10 1H NWR (500 MHz, DMBO-d6): 6 3.14 (1H, dd,

W 2004/04826 13. 8 Hz), 3.24 (1H, d, J = 5.0, 13.BCHEP2003/011976

4.34 (1H, d, J= 12.0 Hz), 4.43 (1H, d, J= 12.0 Hz),
4.91 (1H, s), 5.18 (2H s), 5.44 (1H, s), 7.11 (2H
d, J= 8.8 Hz), 7.18-7.30 (5H148), 7.34 (1H, t, J= 7.4
Hz), 7.41 (2H, t, J= 7.2 Hz), 7.48 (2H, d, J= 7.0 Hz),
7.54 (2H, d, J= 8.5 Hz), 8.46 (IH, s), 12.9 (1H,

br.s)...15 -1 3 h I :
ool & ARl gl S SR DS o i
3 hhd shyRlarfine @¢ , ph I [ id
e e o At e (289 g, 0. 203

nol) and acetic acid (20 nL) was stirred for 1 h, and

B e e

temperature for 3 days, diluted with water, and
extracted with chloroform The organi c phase was
washed with water a
sul fate and concentr

ine, dried over sodiu
d under reduced pressur
resi due was 20047 0%35926_PCT/ EP2003/ 76
purified b choamat ogr aphy on
(chl or of &1 et hinol]f 30:1) to give? N
N- ( 3- br onophenyl ) phényl al ani ne (1.88 g, 29% . Nethyl
N- ( 3- br omophenyl ) phenyl al aninate 5 CHI1 / O Br H Br
H OO :

To a solution of 2—(3—bromo-phenylamino)-S-phenyl-pr_opionic acid (1.50 g,

4.68 mmol) in ether (20 mL) was added a solution of diazomethane in ether. This
mixture was stirred at room temperature for 30 minutes, and concentrated under
reduced pressure. The residue was purified by column chromatography on silica
gel (hexane/ethyl acetate, 30:1) to give methyl N-(3-bromophenyl)phenylalaninate
(1.40 g, 89%).

Methyl N-[4'-(benzyloxy)biphenyl-3-yl]phenylalaninate

?H

Bl
OH
/©\ O ' - ” ™~
o N ~ ’©/\O . 8
H O
O B

To a mixture of methyl N-(3-bromophenyl)phenylalaninate (500 mg, 1.50 mmol),
tetrakis(triphenylphosphine)palladium (0) (86 mg, 0.07 mmol) and cesium fluoride
(909 mg, 5.98 mmol) and 1,2-dimethoxyethane (5 mL) was added portionwise (4-
benzyloxyphenyl)boronic acid (682 mg, 2.99 mmol). This mixture was stirred at
100°C for 18 hours. After cooled to room temperature, the reaction mixture was
diluted with water and extracted with chloroform. The separated organic phase was

washed with water and brine, dried over magnesium sulfate, filtered and concentrated.
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To a solution of
2- (3- brono- phenyl am no) - 3- phenyl - propi onic acid (1.50

W@20044488 ol ) in ether (20 nL) was added a SBCT/EPZING/011976

of diazonmethane in ether. This 10 m xture was stirred
at room tenperature for 30 m nutes, and concentrated

.under reduced pressure. The -rldéi-due was purified by

col um chr omat ography on silica gel (hexane/ethyl
acetate, 30:1) to give nethyl

y inat . 592

VBRSPS R SUBTME furifel ) st fhrorheraphy on
/ sﬁbh-gel\ (Hexdne?@@‘ﬂ a&\etataBQOH)&nglVa mat}xylwa'% C(ber[@ldxybbmhenyl-&

I(] br onophenyl ) phenyl al ani nate (500 ng, 1.50 nmol ), :
20l lplanyiganinate (37Nengs 199 H0s phi ne) pal | adi um (0) (86 ny,
0.07 mmol) and cesiumfluoride (909 ng, 5.98 mmol)
and 1, 2-di met hoxyet hane (5 nlL) was added portionw se
( A=[dhemavhRxy s ) B 1&gk (682 ng, 2.99 mmol ).
ThI[S m xt zreywas S%ﬁ]l r?ggmg? 100C for 18 hours. After
cooled to roomtenperature, the reaction m xture was
diluted with water and extracted with chloroform The
separated organi ¢ phas s 25 washed with water and
brine, dried ov m sul fate, filtered aqd
concentr at ed. 004/ 043926 PCT/ EP2003/ 01197

OH

under red e residde was @

colam silica-gel 2 0
a° 207 1) to give nethyl @A

N-T¥"- (benzyl oxy) bi phenyl - 3- yl ] nyl al ani nate (620

ng, 95%. 5
N-[ 4" - (Benzyl oxy) bi phenyl 3-yl ] phenyl al anine O- eOH H

N-A[ 41:11% @enzyl oxy 3?%1’%3’10'1?’&1% en?’ ?-gﬁlphen lalamnat%g (31 mg,

10.00. Iﬁlt?lol‘)]"lﬁie)hanﬂl\S(tOtﬁaﬁﬂl) a(nﬁ tEtIﬁH;&inﬁnﬂnt @t5 mhy dvasfaddad dropwise
( ?Nsaq%gusvgﬁm?g g}?d?ogzig (0.3 mL 0.3 mmol). This mixture was stirred at room
temperature for 2 hours, then acidified with 1N hydrochloric acid and extracted with
chloroform. The organic phase was dried over magnesium sulfate, filtered and
concnetrated under reduced pressure. The residue was purified by preparative TLC
(chloroform/methanol 30:1) to give N-[4'-(benzyloxy)biphenyl-3-yliphenylalanine -
(25 mg, 83%) as a pale yellow soid.
Melting point: 152-154°C
Molecular weight: 423.51
Mass spectrometry: 424 (M + H)"
In vitro activity grade: A
"H-NMR (500 MHz, DMSO0-d6): § 2.97 (1H, dd, J = 7.8, 12.8 Hz), 3.09 (1H, dd, J =
5.3,12.8 Hz), 4.14 (1H, s), 5.14 (3H, s), 6.51 (1H, d, J=8.2 Hz), 6.75 (IH, s), 7.06
(2H, d,/=8.5Hz),7.09 (1H, d, J="7.8 Hz), 7.18 (1H, t, J="7.0 Hz), 7.26 2H, t,J=
7.6 Hz), 7.30 (2H, 4, J= 7.3 Hz), 7.34 (14, d, /= 7.3 Hz), 7.40 (2H, d, /= 7.3 Hz),
7.46 (2H, d, J= 8.2 Hz), 7.47 (1H, d, J= 8.9 Hz).
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I N aqueous sodi um hydroxide (0.3 nL, 0.3 mmol ). This
m xture was stirred at room tenperature for 2 hours,
wo b@n/oasvedi fied with I N hydrochloric acid and PXI/ERZD®011976
with chloroform The organi c phase was dried over
magnesi um sul fate, filtered and concnetrated under
"reduced pressure. The residudd4fas purified by
preparative TLC 15 (chl orof orni net hanol 30:1) to give
N-[4' - (benzyl oxy) bi phenyl - 3-yl ] phenyl al ani ne (25 nyg,
8§°§ ai 24 gal e yellow soil. Melting point: 152-154C
S ight: 423.51 Mass spectromstry: 424 (M +
H+ 20 In vitro activity grade: A 'H NVR (500 MHz,
DMSO-d6): 8 2.97 (1H, dd, J= 7.8, 12.8 Hz), 3.09 (1H
d fetigyd V- 64-:kxydmzmphzr)yl-wl)plnere}nlﬂan@yte 5.14 (3H, s),
6.51 (1H, d, J= 8.2 Hz), 6.75 (1H, s), 7.06 (2H d, J
8.5 Hz), 709 (1 H d, J =7.8 H), 7.18 (1H t, J =

7.0 Hz), 7.26 (2H, t, J = .6Hz),730(2HdJ

7.3 Hz), 734(1H d, J= Hz), 7.40 (2H, d, 7.
Hz), 25 C JZ 7 Hz), 7.47 (1H, d J—8
Hz) . PCTAEP2003/011976. -147- Ie
24-2 Met hyl Moxypi phenyl - 3-yl)

H\ N A suspensi®n of nmet hyl

benzyl oxy) bi phenyl - 3-yl ] phenylral"anfiat e (212 rrg
afrol ) and 10% pal | adi um on activated carbon (5

ng) in tetrahydrofuran (2 nL) and ethyl acetate (2

m.) under a hydrogen atnosphere was stirred for 18

h L
%u 5gs #)eﬂi@n T headt ']\@Ptt @ eﬂbﬂy)‘%&ﬁﬁle yiL3- ?H?%g&ﬁﬂ@ﬁ&% 12 mg,

celite. The f was concentra under
r éd!ﬂamdtobraaégm/epall’a'hmm casaqﬂwatevl/aarbpu (5 frigd dn tpjrahydrofuran (2 mL)

P ERh ST AARS [ Lo FaTtEen Dps e e SlrdidoRhy Sows. The

rTQeatc’uon mixture was filtered through a pad of celite. The filtrate was concentrated
under reduced bressure. The residue was purified by preparative TLC (hexane/ethyl
acetate, 3:1) to give methyl N-(4-hydroxybiphenyl-3-yl)phenylalaninate (113 mg,
67%). '

Methyl N-{4'-[(3-methoxybenzyl)oxy]biphenyl-3-yl} phenylalaninate

S

To a stirred solution of methyl N-(4'-hydroxybiphenyl-3-yl)phenylalaninate (20 mg,

O-—§

0.06 mmo]) and 3-methoxybenzyl bromide (14 mg, 0.07 mmol) in acetone (1 mL)
was added potassium carbonate (8.8 mg, 0.06 mmol). The reaction mixture was
stirred at room temperature for 17 hours. This mixture was purified by preﬁarative
TLC (hexane/ethyl acetate, 5:1) to give methyl N-{4'-[(3-methoxybenzyl)oxy]-
biphenyl-3-yl}phenylalaninate (23 mg, 86%).
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67% . 15 Methyl
N-{4'-[ (3- et hoxybenzyl ) oxy] bi phenyl - 3-yl } phenyl al ani n

wat@4/0d20+ M\ A\ | NO M H\N Br 0\ OI/ prEPDTO11976

a stirred solution of nethyl

N- (4' - hydr oxybi phenyl - 3-yl ) phenyl al ani nat e (20 ng, 20
0. 06 nmol ) and 3- nmet hoxybenz8 -br o de (14 ng, 0.07
nmol ) in acetone (1 nL) was added potassi um carbonate
(8.8 ng, 0.06 nmmol ). The reaction mxture was stirred
at roomtenperature for 17 hours. This m xture was
purified by preparative TLC (hexane/ethyl acetate,

- %A [(311vgétm9gyﬂsﬁzlsdobxﬂb{phenil<£yh}phmi@}myI ) oxy] -

bi phenyl - 3-yl'} phenyl al ani nate (23 ng, 86% . WO

2004/ 043926 PCT/ EP2003/ 011976 -148 N-

{4" -[(3-Met hoxybenzyl) ] bi phenyl - 3 yl}phenylalanln

\i IV\ OH O-M M H O\ Ol I\ 0 5

m xture of net

N-{4'-[(3-nrth e I))oxy 2nyl - 3-yl

afree (21 .05 nholl) iR met hgdwol (0.3 and
'@ an (0.3 ) was adde ropwi Se I'N

s sodi um hydroxide (0.3 ni, mml) Thi s
m xture was stirred at roomtenperature for 2 hours,
then acidified with I N hydrochloric acid, and 10

et e G R MR s
Ny ﬁ‘@? dr ijed, HASEoF RIUEEY -RA e8Py Brof@aBi(VS L) was added
g%goﬁhwbﬁnzadu)e@a@ym@hemkmaq Q.phehy 0@ mmelp This mgfure was

as a white solid
stirred at room temperature for 2 hours, then acidified with 1N hydrochloric acid, and

concentrated under reduced pressure. The residual precipitate was collected by
filtration, washed with water, and dried under reduced pressure to give N-{4'-[(3-
methoxybenzyl)oxy]biphenyl-3 -yl}phenylalanine (18 mg, 81%) as a white solid.
Melting point: 159-162°C

Molecular weight: 453.54

Mass spectrometry: 454 (M. + H)"

In vitré activity grade: A

'H-NMR (500 MHz, DMSO-d6): & 2.99 (1H, dd, J=8.2, 13.6 Hz), 3.09 (1H, dd, J =
5.7, 13.6 Hz), 3.76 (3H, s), 4.21 (1H, s), 5.11 (2H, s), 6.53 (1H, d, J = 8.7 Hz), 6.78
(2H, s); 6.89 (2H, d, J = 7.6 Hz), 7.00-7.12 (5H, m), 7.20 (1H, t, J = 7.0 Hz), 7.26-
7.32 (SH, m), 7.47 (1H, d, /= 8.8 Hz). ‘ '

Examples 24-3 to 24-7

In the similar manners as described in Examples 24-1 and 24-2 above, compounds in

Exaxﬁples 24-3 to 24-7 as shown in Table 24 were synthesized.



Melting point: 159-162C Mol ecul ar wei ght: 453.54 15

Mass spectrometry: 454 (M+ H+ In vitro activity
w@e@dmi3926 ' H- NVR (500 MHz, DVMBO-d6): 6 2.99 (1pCT/E@P2003611976

8.2, 13.6 Hz), 3.09 (1H, dd, J= 5.7, 13.6 Hz), 3.76

(3H, s), 4.21 (1H, s), 5.11 (2H, s), 6.53 (1H d, J=

8.7 Hz), 6.78 (2H, s), 6.8%14H d, J = 7.6 Hz),

7.00-7.12 (5H, m, 7.20 (1H, t, J = 7.0 Hz), 7.26- 20

7.32 (5H, m, 7.47 (1H, d, J= 8.8 Hz). Exanples 24-3

t -4 simlar manners as described in

E)?%a%rr)g?égmgﬁietllﬁand 24-2 above, conpounds in 25

Exanpl es 24-3 to 24-7 as shown in Table 24 were
synt hesi zed. WD 2004/ 043926 PCT/ EFP2003/011976 - 149-

TaFe | Exanpl e 24 Bivetger ucture M W| M85 MEASE 1y \ Py ¢ Tn vitro
NoNor Mk1)  TH3 N OH 24-3 0 o 483.57 484 1684189 A o

H3C/ O 24-4 F 1 \ \ Noff 441, 52442 158-1161 Al o H O
24-5 \ | N off 441,51 442 167- A F 0|0 24-4§
~aNj yoH 441,51 442 17 8

S ‘
24-3 | 4 o 483,57 | 484 166-168 A

24-4 E N/éc"* 441,51 | 442 [158-161| A
H
O .

24-5 N):'EO“ 441,51 | 442 |167-169| A
H
0 .
(&)

24-6 Q/CIEOH 441,51 | 442 |175-178| B
o)
0] .

24-7 O OH 426,52 427 182-185 A
\/\o




F 24-7 JO01- \ N off 426,52 427 182-185 A o H O WD

2004/ 043926 PCT/ EP2003/ 011976 -150- Exanmple 25-1 2-(B
W@ a9 - 5- bromopyridine Br  + (:rOH Br --~PeT/€PN03/011976

Br N5 A mxture of 2,5-dibronopyridine (20 g, 84.4

mol ), -dibenzo-18-crowmn-6 (1.5 g, 4.2 ninol), benzyl

al cohol (11.9 g, 11.4 ni, 10958 -nmol ), potassium

hydroxyde (11.4 g, 202.6 mmol) and tol uene (200 ni)

was atirred at reflux with a Dean-Stark 10 apparatus

fﬁ%%éﬁie——irs' After renoval of solvent in reduced

p %“2¢he residue was diluted with water, and
extracted with chloroform The separated organi c phase
was dried over magnesiumsulfate, filtered and
c3r(Bemylatyeb-bmuwpyndideced pressure. The crude
product was purified by colum chromatography on

silica-gel, (hexane: ethyl acetate, 98:2) followed by
recrystallization from hexane, to give Br

2- (benz Br5- 15~brempyridine (20.6 g, 92% d5 a
col orl egs splid+ @ enz@{ox—ya——'é—é bz
-(trig Bt annyl May#1 di ne Br SnBu3 ON 28 ToNa
sol ution of 2-(benzyl oxy)-5-bronopyri dire4£10.0 g,
37.9 mmol ) in diethyl ether (200 nL) was added
n-butyllithium(1.56 Min n-hexane, 29.1 ni, 45.4

mol ) at -78C. After the stirring at -78C for_ 30
nbnosre of Eﬁtdlyﬂom%}’tiﬂlnér@@e&\ﬁés‘é saely . difpppeo-18-crown-6 (1.5 g,

4.2 mmol), benzyl alcohol (11.9 g, 11.4 mL, 109.8 mmol), potassium hydroxyde
(11.4 g, 202.6 mmol) and toluene (200 mL) was atirred at reflux with a Dean-Stark
apparatus for 1.5 hours. After removal of solvent in reduced pressure, the residue was
diluted with water, and extracted with chloroform. The sepalfated organic phase was
dried over magnesium sulfate, filtered and concentrated under reduced pressure. The
crude product was purified by column chromatography on silica-gel, (hexane: ethyl
acetate, 98:2) followed by recrystallization from hexane, to give 2-(benzyloxy)-5-

bromopyridine (20.6 g, 92%) as a colorless solid.

2-(Benzyloxy)-5-(tributylstannyl)pyridine

. ©/\ o N/ ©/\O N/
To a solution of 2-(benzyloxy)-5-bromopyridine (10.0 g, 37.9 mmol) in diethy! ether
(200 mL) was added n-butyllithium (1.56 M in n-hexane, 29.1 mL, 45.4 mmol) at
-78°C. After the stirring at -78°C for 30 minutes, tributyltin chloride was added. The'
reaction mixture was stirred at -78°C for further 1 hour, and quenched with aqueous

potassium fluoride slution. The solution was extracted with ethyl ether, and the

extracts were washed with brine, dried over sodium sulfate, filtered and concentrated
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reaction mxture was stirred at -78C for further 1
hour, and quenched wi th aqueous 25 potassium fluoride

W@ bastioed»26 The sol uti on was extracted with et hyPCEEREN3/011976

and the extracts were washed with brine, dried over
sodium sul fate, filtered and concentrated WO

2004/ 043926 PCT/ EP2003/01197651-151 under reduced
pressure. The residue was purified by col um

chr omat ogr aphy on silica-gel (hexane et hyl acetate,

glﬁid%} récﬁlc?q é}?e @%Eﬁ&ye) Wés Q&'t‘tw élﬁ%gy#\%o%a ogﬁphy on

pyridi he as a coI ess ol
{ﬁh&aﬁgélbﬁféia’ﬂe@%ﬁ%deﬁﬂt& % 2’) 1®)gi‘l’dn2€ﬁbanz%dqﬁy})-ﬁh(eﬁb’dtﬁllsannyl)
ninate SnBu3 NV\N +
Hpyoidine 54 gridtbairas a@plmlesml
N- (6-chl oro-4-pyrimdinyl)phenylal aninate (0.100 g,

10 0.34 mmol),

%ﬁsﬂp;«yF@mcebeﬁz;ﬁbiy)mmhstﬁwrﬂlamu 1}pBerylaldRBatg,
0.41 mmo tetra- kis(triphenyl phosphine)palladi um
(0.024 g, 0.02 mmol) in N Ndienthylformamde (2 ni)

was stirred at 100C overnight. Afer cooled to room
tenperature, the reaction pgixture was quenched mnth/lj;:]

agueous tum fl uori de ution and stirredyat

rogm tmuref ~3 h _h_e_i,esultm
p‘iat'es wer e r/gfg\a\ge bMeflIteratlon 5the1
f N#erate was extracted "wi ith et hyl a -'

separated organi c phase was washed brlne dried
over sodiumsulfate, filtered and concentrat ed under

reduced pressure. The resi due was purified by colunh

5“;;’%@4 vOtrRH LR PR AT ROl AR 1 01008

P (Fé&z%’hﬁ%k?ﬁﬁﬁ'tﬁﬁﬁ&}ﬁﬂyﬁ%e %0.188%, @81 ﬁlmol) tetra-
{ Ers(tﬁp]ﬁ@@rl’;ﬂtplspimyé)pa&talddm {3.094 EpQrOQrmmiDl’) - Y IN-gieprtiyt1firsnamide
m(an%L)Nws stirred at 100°C overnight. Afer cooled to room temperature, the reaction
mixture was quenched with aqueous potassium fluoride solution and stirred at room
temperature for 3 hours. The resulting precipitates were removed by filteration, and
the filterate was extracted with ethyl acetate. The separated 'organic phase was
washed with brine, dried over sodium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by column chromatography on silica-gel
(hexane: ethyl acetate, 8:2) to give methyl N- {6-[Gj(benzyloxy)pyridin-3-yl]-
pyrimidin-4-y1}phenylalaninate (0.104 g, 69%) as a colorless oil.

N-{6-[6-(Benzyloxy)pyridin-3-yl}pyrimidin-4-yl} phenylalanine

i W&N
I .
X ¥ N OMe > WH
l - H o} L
N ©,/\o N
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\'1 / NOB NOH HHNONO OO i / I / . W
2004/ 043926 PCT/ EP2003/ 011976 -152 To a sol ution of

Woreaohph3926 PCT/EP2003/011976

N-{6-[ 6- (benzyl oxy) pyridin-3-yl]pyrimdin-4-yl}phenyl
al aninate (0.100 g, 0.23 nmol) in nethanol (2 nL) was
added I N NaOH aqueous sol ut-iléa-(0.5 L) at room
tenperature for .1 hour. After the renoval of nethano
under reduced pressure, water was added to the

resi du il i 1D

o ol OUERYE, SO SaRR puash s s 4 ien
aaldnﬁzﬁer @ctoade,ve.2h medlhyh nedehel € mIf)eN&eanﬂeﬁtleﬁNaOH aqueous
organlc(ghase was washed with_ brine, dried over sodi

s slftaome (0.6 itk pletbosn genensieiist fond dbptiinddier Hatraayal of methanol

d d
AT SbSioe Rl P e REms Uit Mihe Mausous selution was

dbv'amrv@llﬁy HRIEBthe acidified by aqueous hydrochloric acid, and extracted with
6[6(benzy|oxy)pyr|d|n yI]pyrlmd|n4yI}phenIa

I eihiyhecefade. 0B sgpargizdiorgan® piescwhovpeed vadh brde, JEpd pygy sodium

33 426,
P QB i ARG sttt nddf i ¥ba BeGsR, MBS S proaet wes
gu%fél-lzd ‘IMJ:) zrééngalMZBtlon%Q’ Ja?xﬁ}xu.lré o3 1@28%Ezan6idand3dils?p1’épylether to
meiveSV-48-[6Zbknzy)axyydidir(- iﬁllpmmﬂdlm‘lsyl&ph@ylalmm %69 g, 62%)
br 831,3 7.20. (1H, n), 7.29 (4H, n), 7.33 (1H t, J =
72%C 1)1655?013@ (2H, t, J = 7.3 H), 7.47 (2H d, J=

SRR SO L o 6y, (1275 (L br o)) 20

Molecular Welght 426.48

Mass spectrometry: 427 (M + H)'

In vitro activity grade: A

"H-NMR (500 MHz, DMS0-d6): § 3.02(1H, dd, J=9.5, 13.9 Hz), 3.20 (1H, dd, J =

4.4, 13.9 Hz), 4.79 (1H, m), 5.42 (ZH, s), 6.99 (1H, d, J = 8.8 Hz), 7.01 (1H br s),

7.20 (1H, m), 7.29 (4H, m), 7.33 (1H, t, J = 7.3 Hz), 7.39 2H, t, J= 7.3 Hz), 7.47

(2H, d,J= 7.3 Hz), 7.72 (14, br s), 8.25 (1H, d J= 57Hz) 8.47 (lH s), 8.78 (1H,

brs), 12.75 (1H, br s).

Examples 25-2 and 25-3

In the similar manners as described in Example 25-1 above, compounds in Examples

25-2 and 25-3 as shown in Table 25 were synthesized.
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Exanpl es 25-2 and 25-3 In the simlar manners as

descri bed in Exanple 25-1 above, conpounds in Exanples
WQ@3002/0839 25- 3 as shown in Tabl e 25 were synt heGT/ERTIN3/011976

25 WD 2004/ 043926 PCT/ EP2003/011976 - 153 Table

Exanple 25 Ex. Structure MW MASS MP In vitro No.

(M+l) 25-2 N off 424,50 425 1830-153 B HONO N 5:~

N 25-3 | N OH 390,45 391 113-114 A HON O Exanmple

26-1 5 N {6-[4-(Benzyl oxy)phenyl ] pyrimdin-4-yl} -N

{[ t=but vl (44 met hyl )silyl]oxy} - phenyl al ani nam de
TR Rl T R LY D et e AT g (00)
m xt ur e “of

L {6-[4- (henzyl oxy) phenyl Jpyrim di n-4-yl}phenyl al anine.
(O.E@'Sb g, 0.14 Fucture M.W. | MASS MP | Invitro
Q Peert - but vl di met hyl silyl)hydroxyl ani nd ((U+b)3 g

0. 21 pmol ), 1-hydroxybenzot r#azolle hydrjate (0.]028 g,
0. 21 prmol) and DVF (3 L) wag ded 1-

252 , N N OR 1 42450 | 425 |150-153| B
H .
—
N

25-3 = OH 390,45 391 113-114 A

Iz

Example 26-1

N-{6-[4~(Benzyloxy)phenyl|pyrimidin-4-y1}-N-{[tert-butyl(dimethyl)silyljoxy}-

phenylalaninamide

NN N7 N
x ! OH., \ ><_______> ~ I . Il:i}\o/\8i><
N HZN\O/SI\ N \
) 0
o S

To a cold (0°C) mixture of N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-yl}phenylalanine
(0.059 g, 0.14 mmol), O-(tert-butyldimethylsilyl)hydroxylamine (0.031 g 0.21 mmol),
1-hydroxybenzotriazole hydrate (0.028 g, 0.21 mmol) and DMF (3 mL) was added 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.040 g, 0.21 mmol).
After 10 minutes, the mixture was allowed to warm to room temperature, and stirring
was continued at room temperature overnight. The reaction mixture was partitioned

between ethyl acetate and water. The separaied organic phase was washed with
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et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de
hydrochl oride (0.040 g, 0.21 mml). 15 After 10

wWorRomne®26 t he m xture was allowed to warm t o rPOIEP2003/011976

tenperature, and stirring was continued at room

. tenperature overnight. The reaction m xture was

partitioned between ethyl ackyate and water. The
separated organi c phase was washed with WO 2004/ 043926
PCT/ EP2003/ 011976 -154 sat urat ed sodi um bi car bonat e

a%{%& c d? %#}g q‘i’%xqo"ﬁ% qu o e%{lﬁtﬂ) %?&reaﬁqtﬁlr qe_dey Sucg%?'sﬁgly, dried

over ’conce

r @detcwanﬁﬁ @ﬁﬁate efilt@ed bvEcddctiratédtutideg RedlceX yrdhan b leive N-{6-
pyrimdin-4-yl}-N-{[tert-butyl (di methyl)silyl] ox%ﬂ}phe
©

nﬂ@wﬂwﬁhﬂ@é} (OPoriBid-4a839\ (en- DR iemels siibioy)pheny’-
neXt Sé(&% Mﬁ#ﬁggﬁ%ﬁrfoﬁ ﬂ%ﬁ I?GX% a%@p Wlthout further puri-

ﬁ-cgtyg{ oxyphenyl alaninamde NN\\N\ | NN N NO B\ N
\ OI/ HO1I\ OI/ HO 10 To a solution of
N-{6 [ 4- (benzyl oxy) phenyl ] pyrl mdin-4-yl}-N{[tert-but

02080 iR iohy iy By LB a e s e

tetrabutylannnnlun1f|uor|de in THE (1.0 nL, 1.0 mmol).

After being stirred at roomtenperature for 1 hour,

the reaction m xture partitioned 15 between et hyI
acetate and wat e . Th rated organic phase,m@s
washed with “erl  afd ru%&;’drled over sodi

sul f at e, t+&t—ed—>unde
| rzation froma mxture h’ano

pressure. res;dueomas purified
to give N

{6-[ 4- (benzyl oxy) phenyl ] pyri m di n-4-yl}
- N- hydr oxyphenyl - al ani nam de (0.020 g, 50% as a

P N R T
yDsilyljoxy}phenylalaninamide (0.050 g, 0.090 mmol) in THF (3 mL) was added a
IM solution of tetrabutylammonium fluoride in THF (1.0 mL, 1.0 mmol). After
being stirred at room temperature for 1 hour, the reaction mixture was partitioned -
between ethyl acetate and water. The separated organic phase was washed with water
and briné, dried over sodium sulfate, filtered, and concentrated under reduced
pressure. The residue was purified by recrustallization from a mixture of methanol
and water to give N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-yl}-N-hydroxyphenyl-
alaninamide (0.020 g, 50%) as a orange solid.

Melting point: 235-239°C

Molecular weight: 440.50

Mass spectrometry: 441 (M + H)"

In vitro activity grade: A

"H-NMR (500 MHz, CDCl3): § 2.92 (1H, br), 3.02 (1H, dd, J = 5.3, 13.8 Hz), 4.75
(1H, br), 5.17 (24, s), 6.95 (1H, bf), 7.11 (2H, d, J=8.8 Hz), 7.17 (1H, dd, J = 6.9,
7.3 Hz), 7.23 - 7.30 (4H, m), 7.34 (1H, dd, /= 6.9, 7.6 Hz), 7.40 (2H, dd, /=6.9, 7.6
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In vitro activity grade: A 1H NWR (500 MHz, CDCl13): 6
2.92 (1H, br), 3.02 (1H, dd, J = 5.3, 13.8 Hz), 4.75

wWQ@3004dkko26r), 5.17 (2H, s), 6.95 (1H, br), 7. 18CT/RPL0081911976

J= 8.8 Hz), 7.17 (111, dd, J= 6.9, 7.3 Hz), 7.23 -
7.30 (4H, m), 7.34 (1H, dd, J= 6.9, 7.6 Hz), 7.40 (2H,
dd, J= 6.9, 7.6 WD 2004/ 04392659PCT/ EP2003/ 011976 - 155
Hz), 7.46 (2H, d, J = 7.3 Hz), 7.62 (1H, br), 7.91
(2H, d, J = 7.6 Hz), 8.41 (1H, s), 8.87 (1H, s),

o1 B0 YR B TRy eA a7l (B ol 76 FpEgL (I 9,

Og2 019, s ?QOT% @yt ure of
N-[ (benzy oxy)carbonyl]phenylalanlne (5.00 g, 16.70

mmol ), di-tent- butyl carbonate (3.64 g, 20.88 mmol),

a ni ym ydrogen carbonate (1.58 g, 20.05 mmol) and
1, (25 nmL) was added pyridine (0.800 nm., 9.89
mol ), and the m xture was stirred at room

" tenperature overnight. Water (10 nL) was added to the

Mk (Breazyloky)cirbumd |phenylsletinamideoom t enperat ure for 30
m nut.es. The m xture 15 was filtered, washed with

wat er, and dried under r'educed pressure to give N

[ (benzyl oxy) car bonyl ] phenyl al ani nami de (3.97 g, 80%
as a white solid. Bef
(1-cyano- 2- phenylet
HH 20 To a @i xt

N-[ (be nzyloxy car
10. fo |)O an
chl pride (0.93 § 5

To a mixture of N-[(benzyloxy)carbonyl]phenylalanine (5.00 g, 16.70 mmol), di-rert-

arbamate 0 o O LN NH2 O k N

butyl carbonate (3.64 g, 20.88 mmol), ammonium hydrogen carbonate (1.58 g,
20.05 mmol) and 1,4-dioxane (25 mL) was added pyridine (0.800 mL, 9.89 mmol),
and the mixture was stirred at room temperature overnight. Water (10 mL) was added
to the mixture, which was stirred at room temp;eraulre for 30 minutes. The mixture
was filtered, washed with water, and dried under reduced pressure to give N-

[(benzyloxy)carbonyl]phenylalaninamide (3.97 g, 80%) as a white solid.

Benzyl (1-cyano-2-phenylethyl)carbamate

To a mixture of N-[(benzyloxy)carbonyljphenylalaninamide (3.00 g, 10.06 mmol)
and DMF (20 mL) was added cyanuric chloride (0.93 g, 5.03 mmol). The mixture
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‘azol-5-yl)eth ] -

WD 2004/ 043926 PCT/ EP2003/011976 -156 was stirred at
roomtenperature overnight. Water (10 nL) was added to

WO b@4mioear e, which was stirred at room t enpePEr/BPE®03/011976

for 1 hour. The m xture was filtered, washed wth
di | uted ageous sodi um hydrogen carbonate and wat er,
and dried under reduced presgige to give benzyl
(1- cyno- 2- phenyl et hyl ) carbamate (2.75 g, 98% as a
white 5 solid. Benzyl

[O%ﬁ[grsﬁ%h -aLI;C{O%{II% t”f %%Eﬁr%l_oklg' Syl %ﬁ?ﬁﬁi?@% :arc]i%:/c? to 1% anixture,

‘ATmoxture

( IwiayRiag siied i Rbhyiehperbaseirel héirdThe ehixthre/ @adilbrbd, washed
sodi um azi de (0.221 g, 3.40 mol ), zinc dibrom de

( ovittodilgfed @q@as adiln hydaogen catbpngie)andrivater, pnddaind indds reduced
m.) was sti.rred at reflux for 6.haurs. The,mxXt was .
R T BT h R o Ry B BB eme oy i B white
aggt@te (3 nL). The mixture 15 was stirred at room
tenperature until no precipitate was forned. The

m xture was partitionated between ethyl acetate and

er.. The separ organj. c ase s washed with
\Qﬁaﬁéﬂ fgrn%aﬁa@éﬁﬁg?g@?%ﬁgh?@@?@bﬁ% ered and
concentrated under reduced pressure to give benzyl
[ 2- phenyl -1 - (1Htetrazol -5-yl )ethyl]carbamate (0.495
g, 90% as a colorlessil. 20 WO 2004/ 043926
PCT/ EP2003/ 011976 Benzyl
[ 2-phenyl -1 -(2-{[2: et hyl si |yl ) et hoxy] met h%l }-t

carbamate O 5

Y N

. AN
.©/\O \\N ©/\O H /N
. Ny

H N

A mixture of benzyl (1-cyano-2-phenylethyl)carbamate (0.476 g, 1.70 mmol),

Iz

sodium azide (0.221 g, 3.40 mmol), zinc dibromide (0.191 g, 0.85 mmol), water
(7 mL) and 2-propanol (5 mL) was stirred at reflux for 6 hours. The mixtﬁre was
added 1M aqueous hydrochloric acid ( 3 mL) and ethyl acetate (3 mL). The mixture
was stirred at room temperature until no precipitate was formed. The mixture was
partitionated between ethyl acetate ‘an‘d water. The separated organic phase was
washed with brine, dried over sodium sulfate, filtered and concentrated under
reduced pressure to give benzyl [2-phenyl-1-(1H-tetrazol-5-yl)ethyl]carbamate
(0.495 g, 90%) as a colorless oil.
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\' I\ OH~-N+ O- HNNiIi N\ OHNNNNONOHNO\S
--S\ 5 To a m xture of benzyl

WO 200ploe39ys - | - (1H-t etrazol - 5-yl ) et hyl ] car banat ePCDEESS3/011976

g, 1.53 mmol) and DMF (10 ni) was added
2-(trinmethylsilyl)ethoxynmethyl chloride (0.281 ni,
1.68 mmol ) and N, N-dii sopropylsthyl am ne (0.400 ni,
2.30 nmol) succesively, and the m xture was stirred
at roomtenperature for 1.5 hours. The m xture was

t1tl et . T,

g S R R R G S TR
o%gfbaﬁﬁgg um sul f at e, f| | tered, and concentrated under
reduced pressure. The residue was purified by

preparai ve MPLC (hexane: ethyl acet aj 5:1) to give
a mxture of yl
[ 2- phenyl -1 - 2-(trirrethIS|
N /N\
: N\N/\I;\O

et hoxy] hy }-1Htetrazol 9et,’hy| ‘ c;a:rb
o |- (2-{[ 2-

t hyl Sil LJ/ethoxy] nmet hyl } - 2H-te razol - 5- yI)ethyI]
car arrate (0. §34 g, 77% as. a\;/NoI orless oil. \s(_/
[2-Phenyl- | -(1- { [2-(trimethylsilyl)ethoxy] net hyl }
-tetrazol -5-yl)ethyl]Jamne O ON/ \N -~ HN "N HN

HN~ Si~~Si OO 20 A mxture of Benz
| Eplecnyrare (- b (PpbensiyiSEF gﬂtr)aéqlr%xwhﬁlﬂwquat@t@ 195,

szl ) 0 DU 20 S b5 b e
e sy et gy a0
succesively, and the mixture was stirred at room temperature for 1.5 hours. The
mixture was partitionated between ethyl acetate and water. The separated organic
phase was washed with brine,dried over sodium sulfate, filtered, and concentrated
under reduced pressure. The‘ residue was purified by preparaive MPLC (hexane: ethyl
acetate, 5:1) to give a mixture of benzyl [2-phenyl-1-(1-{[2-(trimethylsilyl)-
ethoxy]methyl}-1H-tetrazol-5-yl)ethyl]carbamate and benzyl [2-phenyl-1-(2-{[2-
(trimethylsilyl)ethoxy]methyl}—ZH—tefrazol-S-yl)ethyl]carbamate (0.534 g, 77%) as,'a

colorless oil.

[2-Phenyl-1-(1-{[2-(trimethylsilyDethoxy]methyl} -tetrazol-5-yl)ethyl]amine

/“\ —_—— N
: o~ "N /N\N H,N Z N
T | N

A | )

/Si\/\o

A mixture of Benzyl [2-phenyl-1~(2-{[2-(trimethylsilyl)ethoxy]methyl}-tetrazol-5-
yl)ethyl]jcarbamate (0.534 g, 1.18 mmol), 10% palladium on activated carbon
(0.060 g) and ethanol (10 mL) under a hydrogen atmosphere was stirred at room
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tenperature for 12 hours. The resulting m xture was
filtered through a Celite pad, and the filtrate was

wa@oeogeme@t ed under reduced pressure. The resi BUPERES3/011976

purified by colum chromatography on silica-ge

(chl orof orm ethanol, 40:1) to give [2-phenyl-
1-(2-{[2-(trimethylsilyl)ethodg]-met hyl }-tetrazol -5-yl)
ethyl]Jam ne (0.308 g, 82% as 5 a colorless oil,
4,6-Diiodopyrimdine N ~~NN\N C ~lci I 1 10 A

P 5 L R 38 Al e s

Stahd fRdilehtehaRMoheMpered titer rediced pilayisrel The fegiddaklas purified by
The mxture was filtered. The filter cake was added

t 6ol shromatogfapbyos sgicergel (chborpicamu ethagolpdfdstuigive [2-phenyl-

carhonat g. . an 9%, agueous sodi t. hi at

13 aRe Gyt Dl Bl A BB S TR R B B 200 o
TheokeRa sit.ed organi c phase was dried over magnesi um :
sulfate, filtered, and concentrated under reduced

pressure. The residue was triturated with hexane to

. T oo 0 .
gg’;/qqlaﬂb%%&nqgﬁgyrl mdine (60.0 g, 90% as a white
6-10do- N-[ 2-phenyl -1 -(1-{[2-(trinmethylsilyl)ethoxy] net

hyl }-tetrazol -5-yl)ethyl]- pyrimdin-4-amine NNIN .

HZN \N i N N N [\!\VSi~/~HH OOW)ZO’QMG*I’S%G

4
PCT/ EP2003/ 011976 |- 159 To _a m xturg of l
di &0. 104 g, 0.31 nm)ll/)J,\)\l

4, 6-di i odopyr |
[ 2- phenyl -1 .
(trimethylsilyl)ethoxy]methyl}-tetrazol-5-yl)ethyl]am
ne (0.100 g, 0.31 mmol), and

A mixture of 4,6-dichloropyrimidine (29.80 g, 200 mmol)and 48 % aqueous hydro-

gen iodide (400 mL) was stirred at room temperature for 3 days in the dark. The
mixture was filtered. The filter cake was added to a mixture of chloroform, 15%(
aqueous potasium carbonate (400 mL), and 10% aqueous sodium’ thiosulfat_e
(400 mL). The mixtute was extracted with chloform. The separeted organic phase
was dried over magnesium sulfate, filtered, and concentrated under reduced pressure.

* The residue was triturated with hexane to give 4,6-diiodopyrimidine (60.0 g, 90%) as

a white solid.

6-Iodo-N-[2-phenyl-1-(1-{[2-(trimethylsilyl)ethoxy]methyl} -tetrazol-5-yl)ethyl]}-

pyrimidin-4-amine
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et hanol (3 nlL) was added NN-dii sopropyl et hyl am ne
(0.060 nm., 0.34 mmol ), and the m xture was stirred at

wo edoi0x392©r 18 hours. The mi xture was partiti OPel/8B2003/011976

between 5 ethyl acetate and water. The separated

organi ¢ phase was washed with brine,dried over sodium
sul fate, filtered, and concem9ated under reduced
pressure. The residue was purified by preparaive TLC
(chlofor-m ethanol, 40:1) to give 6-iodo-N[2-

[-1-(1- 2-(t.rinet ' t
PRl AR IO 5,00 W bl
é@%}létﬁ RiIPSAHSK fotegrazol 50yl ethyli[amine (0.100 g, 0.31 mmol), and
- 4- (%enzyl oxy) phenyl ] - N-[ 2- phenyl - | -&1-
{dBnpol (3 D hyassiddyd eNibisonmopylaipyjamine {9860z, L3t o), and
et{’lil;] %/Aiqq% ‘kprg gt{r%_dfa_t ?éﬂq.r:](e,\fo} :l_% gil)gﬁrs.l ﬁ\leﬁ%ﬁ)grlurgi\y&glﬂggit%étegbletween
61 - = [ il s £l L ' ied
SIpd et v Cydt g s oo
ved sddiummnsuillfpte, Sltetednand concpminaed ibdar opdused pe¢sgure0Th3 1esidue
er.

, 0.14 | d DVF d
TN IO TN SN L AT T L e

{01 TP bily@K kedrazol-5-yl)ethyl]pyrimidin-4-
ﬁ?g’hg%m@%ﬁ%@g@%%ﬁ%%}(01§z oS yhghy I
Theingi( X0 g, 4834)as b beige dmdtphoBAC overni ght. After

cooled to roomtenperature, the m xture was

partitioned between ethyl acetate and water. The

S rat ed. or gani S M | j tetra-
o O R P e P Ry DR g et
r RALCATRYIRS Sinii@in- ARindS crude product was purified by
preparative TLC (chloroform ethanol, 60:1) to give 6-

?H

Né\N B

/l\)l\ * > N
AN, . — ¥
l w\N// o }

/Si\\/\o

To a mixture of 6-iodo-N-[2-phenyl-1-(1-{[2~(trimethylsilyl)ethoxymethyl} -tetra-
z0l-5-ylethyl]pyrimidin-4-amine (0.071 g, 0.14 mmol), 4-(benzyloxy)phenylboronic
acid (0.031 g, 0.14 mmol) and DMF (2 mL) under an argon atmosphere was added
2N sodium carbonate aqueous solution (0.2 mL, 0.40 mmol) followed by tetrakis-
(triphenylphosphine)palladium (0.016 g, 0.01 mmol). The mixture was stirred at
80°C overnight. After cooled to room temperature, the mixture was partitioned
between ethyl acetate and water. The separated organic phase was washed with brine,
dried over sodium sulfate, filtered and concentrated under reduced pressure. The
crude product was purified by preparative TLC (chloroform: ethanol, 60:1) to give 6-
[4-(benzyloxy)phenyl]-N-[2-phenyl-1-(1-{[2-(trimethylsilyl)ethoxy]methyl} -tetrazol-
5-yl)ethyl]pyrimidin-4-amine (0.049 g, 63%) as a colorless oil. ‘
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[ 4- (benzyl oxy) phenyl ] - N-[ 2- phenyl - | -(1-
{[2-(trimethylsilyl)ethoxy]nethyl} -tetrazol-

WG 2004)pedke/l | pyri m di n-4-am ne (0.049 g, 63% aBCHEP2003/011976

colorless oil. W) 2004/ 043926 PCT/ EP2003/011976 - 160
6- [ 4- (Benzyl oxy) phenyl ] - N-[ 2- phenyl -1 - (I H-tetrazol -5-y

1) ethyl]pyrimdin-4-amne NN6B-\N N ~ Ni NIiNHN_

"NOC-1 1 ~~~N/ 1 O\ HN u\ 5 To a mxture of
6- [ 4- (benzyl oxy) phenyl ] - N-[ 2- phenyl -1 - (1-{[2-(trimethy

o PHPE Rt IRl s pheanity s Tl el -auvine
(0.0273 g, 0.047 muol) and 1, 4-dioxane (1 nL) was

added 1M aqueous hydrochloric acid (0.047 nmL, 0.047
mol ), and the m xturg-was stirred at 60C overni ght.

The m xture was_ par§ | oned between et hyl acet gte an

wat er. The seoér“

brine, drj

congent r peﬁ raAyﬁed pressur-

tr@(:&?ed wi t Bidiet Byl et her to g| [ﬂ-(enzyl oxy)
1 ]- N[ 2- phényl - (1H-tetrazol =S yI)

et hyl ] pyri m di n-4-am ne (0.0089 g, 42% as an

off-white solid. Melting point: 150C 15 Ml ecul ar

VEpPd e B o LSRR R by 2R s a ngysity
etllzkyljﬁaetmlht&ra%&-s tjeth }iy&nﬂl% 4 Xhin®)0.0274 8, o(<9.u7| mmol) and

S) H 's), 7.14 (2H_ d,
H2 Y- dmxa.r@ @ rmLmWas7 azi@ AHM  Bvenys frydsqcmqm md 00 @47 mL,

ol S R S A e v

ExailbRe2det@een ethyl acetate and water. The separated organic phase was washed

with brine, dried over sodium sulfate, filtered and concentrated under reduced -
pressure. The residue was triturated with diethylether to give 6-[4-(benzyloxy)-
pheny1]§N~[2-pheny1-1-(1H—tetrazol—5-yl) ethyl]pyrimidin-4-amine (0.0089 g, 42%)
as an off-white solid.

Melting point: 150°C

Molecular weight: 449.52

Mass spectrometry: 450 (M + H)"

In vitro activity grade: A

'H-NMR (500 MHz, MeOH-d4): & 1.17(1H, m), 3.37 (1H, m), 3.49 (1H, m), 5.17
(24, S), 5.93 (1H, br), 6.90 (1H, s), 7.14 (2H, d, J= 8.5 Hz), 7.18 (1H, m), 7.23 (4H,
m), 7.31 (1H, m), 7.37 (2H, m), 7.44 (2H, d, J="7.3 Hz), 7.55 (1H, m), 7.64 (1H, m),
7.78 (2H, d, J= 8.8 Hz), 8.47 (1H, s).

Example 27-2

In the similar manners as described in Example 27-1 above, compound in Example

27-2 as shown in Table 27 was synthesized.
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51n the simlar manners as described in Exanple 27-1

above, conpound in Exanple 27-2 as shown in Table 27
worm4eyiehesi zed. WD 2004/ 043926 PCT/ EP2003/ 018O7WEP2003/011976

161- Table Exanple 27 Ex. Structure MW MASS MP In

vitro No. (Mr1) N N:--N 27-2\ \' | Ni .N 450,51
451 220z B H O -N Exanple 2811 5 tent-Butyl
(2-chl oropyridin-4-yl)carbamate I CIN ~'"~~ NH ClJ! /

NH2 O -~O A m xture of 4-am no-2-chloropyridine (193
20 l,),, di-tent-butyl-di- 10 carbonate (393
ﬁab%ég:ﬂ%l%» and 4-di net hyl am nopyridine (1.8 ng,

0
t

.02 mmol) in acetonitrile (5 n) was stirred at room

C

emerature for 18 hours. This mx e \

gQ
oBeent rat ed undeftracttgced pressure. Mife |r 8AFue s | Invitro
ulp-fj ed by colum chroma- tography on sijl Malqg

hexane/ et hyl acetate, 20:1) f e tent|- butyl

2-ch| oropyridin- 4-yl)carba 50 ng,] 73% . |15

t hyl N7 N

£y °XVW PYhisfi|n- 4591)|okygin 5
t N N ’

©/\o

Example 28-1

tert-Butyl (2-chloropyridin-4-yl)carbamate

Nl X
N ~ o N
~ PS
ol NH, 00

A mixture of 4-amino-2-chloropyridine (193 mg, 1.50 mmol), di-fert-butyl-di-
carbonate (393 mg, 1.80 mmol) and 4-dimethylaminopyridine (1.8 mg, 0.02 mmol) -
in acetonitrile (5 mL) was stirred at room temperature for 18 hours. This mixture was
concentrated under reduced pressure. The residue was purified by column chroma-
tography on silica-gel (hexane/ethyl acetate, 20:1) to give fert-butyl (2-chloropyridin-
4-yl)carbamate (250 mg, 73%).

Ethyl N-(tert-butoxycarbonyl)-N-(2-chloropyridin-4-yl)glycinate
& % o
o NH cl N
LY
0O 0

O/KO
>\ >\
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aila,, HGQ I / NOf/ ~\ O ~-O0 00 W
2004/ 043926 PCT/ EP2003/ 011976 -162 A m xture of

WO eoos0lmLe/l  (2- chl oropyri di n-4-yl ) carbanmat e ( 2BOT/RB2003/011976

1.09 mmol ), ethyl bronpacetate (0.36 ni, 3.28 mmol)

and potassium carbonate (755 ng, 5.47 mmol) in

N, N-di met hyl f ormani de (5 nL)- ¥62s- stirred at room
tenperature for 17 hours. The 5 reaction m xture was
concentrated under reduced pressure. The residue was
purified by colum chromatography on silica gel

(hexane/ ethyl acetate, 8:1) to give ethyl N

(te ﬁnkh@épﬁéyﬂcﬂﬁ@p%ydhlorbﬂﬁr?di&mﬂkﬁﬁﬁfﬂafﬁ (258-y¢, )lgd)g/ﬁinﬁtﬂ) ethyl
te (316 ny, 929

{ zrcpmo:(qg@ngﬂ %ﬁ(gxyl_p ﬁeiﬁiynqr@)rm pptzssyam} carbonate (755 mg, 5.47 mmol)

R l\%%\;, %,ﬁx i g Zél H)ZLS cF %ttrﬂwl\gel%leraturgfor 17 hours. The
réatc%ﬁ nﬁyﬁ% waél E&%ﬁ&&te@h{q&r%&&w BYdshite NTHe Yds)d@ik s Burified

t é)tyrcmlhusm bhnopiwrgapﬂyompmwnegepie(h@ade/athy( 89et4t5,88:ipto Livesthyl N-
St alon Tt Urerogn s v gentie (16 mg B2, 2"

(4- benzyloxyphenyl)boronlc acid (343 ng, 1.51 mol).
The m xture was stirred at 100C for 19 hours. After
C Gth e aV-{2-[4-Gloanzt Rapphaiid fpgridinhé yieldtarobutok ydarsoayiyglycinate
diluted with chloroformand filtered through a Celite
pad. The filtrate was concentrated under reduced

ess The residue vvas rified by preparatl
(he,xzééiet hyI acet at e, :1) to give ethyl

z?‘lfoxy) ph p)ﬂHLd.L_D_A yl}-N

carbony) (gl ycC ny, 729 .
{2-14 enzylox henyl]pyr|d|n 4-
| ani"nat e:

-N- (t ént™ but oxycar bonyl ) phenyl -

>1

N\ A

To a mixture of ethyl N-(tert-butoxycarbonyl)-N-(2-chloropyridin-4-yl)glycinate
(316 mg, 1.00 mmol), tetrakis(triphenylphosphine)paliadium (Oj (58 mg, 0.05 mmol),

_potassium carbonate (416 mg, 3.01 mmol) and toluene (5 mL) was added portionWise
(4-benzyloxyphenyl)boronic acid (343 mg, 1.51 mmol). The mixture was stirred at
100°C for 19 hours. After cooled to room températuré, the reaction mixture was diluted
with chloroform and filtered through a Celite pad. The filtrate was concentrated under
reduced pressure. The residue was purified by preparative TLC (hexane/e’;hyl acetate,
1:1) to give ethyl N-{2-[4~(benzyloxy)phenyl]pyridin-4-yl}-N-(tfert-butoxycarbonyl)-
glycihate (334 mg, 72%).

Ethyl N-{2-[4-(benzyloxy)phenyl]pyridin-4-y1}-N-(tert-butoxycarbonyl)phenyl-

alaninate:

:Kj\ﬁﬁ\// /[::TJ::]\ o
o AT A
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2004/ 043926 PCT/ EP2003/ 011976 -163 To a sol ution of
we@ednglo4dRe { 2- [ 4- (benzyl oxy) phenyl ] pyri di n- 4- yl PCT/EP2003/011976

-N-(tent-but oxy- carbonyl)glycinate (314 ng, 0.68

mol ) and benzyl bromde (0.12 m, 1.02 nmol) in

hexanet hyl phosphoric triam dd686.7 nlL) and

tetrahydrofuran (7 nL) at -78C was 5 added dropw se a

| M sol ution of sodium bis(trinmethylsilyl)ande (1.03

m.,, 1.03 mmol).in tetrahydrofuran. This m xture was

stirred for 3 hours and warnmed to - 10C, and then

q@engh ﬁﬂgﬁ‘d)rt hof tS] atthgrf1 a?lt/{{ﬁ-[émlzylmjl%l);ﬂnbwlﬂnyeidkeﬂwﬂ} -NP(tem’rUutoxy~
extracted with et acet at e e separ ni c

pharsenyhialyipaie é»’d‘w}.’fho i Epol) Apd B?I}ZH Ong ¢ g% ?%8@, 1.02 mmol)
RS U S SR A 7

caa&qauwﬁwm an skl g sédienamiy(ieintefhylsitdlaatigée (1.03 mL,
to ‘give ethyl N-

{ 2,0[34311@1@]@ Nz yqt@hyqrpﬁ@ﬁy I hifymixdieg w;asﬂl}red for 3 hours and warmed to —

ent BUt & (P wncﬁls)m%r oY L3 %lnﬁl% Bﬁlltoﬁdé égluﬂgn and extracted
Nw&t% c{tﬂyl( &%ﬁ@/ |Nﬁ¥§eﬁlﬁﬁf%}g|5@r§ﬁﬂi ghatsg%asl Wadhea il aniedahe brine,

15 NN" N/ s ) A solution of )
ed:hgd ONer magnesmm sulfate, and concentrated under reduced pressure. The residue

r L péﬁygﬁé ﬁ@:@?@:ﬂ@g’g{ gin- ‘%Bé/aogel R‘%}@ekth@%&’%%%asq) 0

(Qive éﬁlrj)l %a&@x@weﬁ Md?r@ﬂibf}il?\l)@@ﬁbﬁfblx%drﬂ&ml)@henyl-

di"oxane i § mx ure was ‘stirred for hour's
aulanmam(SOmg;)éB%t)ure The reaction m xture was
concentrated under reduced pressure. The

Ethyl N- {2-[4-(benzyloxy)phenyl]pyridin-4-yl} phenylalaninate

O

A solution of ethyl N-{2-[4~(benzyloxy)phenyl]pyridin-4-yl}-N-(tert-butoxycarbon-
yl)phenylalaninate (50 mg, 0.09 mmol) in dioxane (0.5 mL) was added dropwise 4N
hydrogen chloride in dioxane (0.5 mL). This mixture was stirred for 5 hours at room
temperature. The reaction mixture was concentrated under reduced preésure. The
residue was purified by preparative TLC (hexane/ethyl acetate, 1:1) to give ethyl N-
{2-[4-(benzyloxy)phenyl]pyridin-4-yl} phenylalaninate (21 mg, 51%).
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residue was purified by preparative TLC (hexane/ et hyl
acetate, 1:1) to give ethyl N
W@ 20044439benzyl oxy) phenyl ] pyri di n- 4-yl } phenyl al Bei/RP1083/011976
(21 nmy, 51% . WD 2004/043926 PCT/EP2003/011976 - 164
N- {2-[4-(Benzyl oxy) phenyl ] pyri di n-4-yl } phenyl al ani ne
"NO\ NOHHI H 0~ 5 A m xtlyde of ethyl
N-{2-[4- (benzyl oxy) phenyl ] pyri di n-4-yl } phenyl al ani nat e
(21 ng, 0.05 mmol) in nethanol (0.3 mL) and

e LR Ry P e B BRI AEEE T *%0. 5 o ).

The m xture was stirred at roomtenperature for 2
hours, then acidified with IN hydrochloric. acid, and
concentrated under ed pressure. The residual
preci pitate was by 10 filtration, was
with water, dari ed under reduced pressure t @ve

N-{2-]4- pyﬁ—dr’n4yl}p

(14 7 [ SO|Id in :
1 39C Mol ecul ar wei ght: 424. 5 sp ctromstry
4 M+ H+ 15 In vitro activity ade: A 'H NWR

(500 Mz, DMBO-d6): 5 3.00 (1H, dd, J= 8.8, 14.0 Hz),
3.18 (1H, dd, J= 5.0, 14.0 Hz), 3.76 (3H, s), 4.59

( }q'i'%uxsr{u‘fﬁ% é?ylg\%@—gf gbeﬁ%lg%?)%@'ly J?_agq}pm—/-p gljgaﬁynylaggxpfzﬁte (21 mg,

(702)@ anSl}Ein Q&'ﬁlan'&g (0. inﬂ% ahd |’fbtrdhydr%ﬁn'aﬂ é(% nﬂZ))\gasg%d%(Eii E'ropvvlse

d INJexueou® seidum hsadrmmdg @ol@men (fbi n@; 0. Eamqé) é“éﬁemxmr@ was stirred

28-4 In th m |

281 100 BBt Ao R P B0 o Bes gl R, geid, and
S BoWMnirited ablder %@dd&@& g)réééﬁ‘zteh e%ieZ Ridud0pARGMHa04 388 6collected by
PCT/ EP2003/ 011976 -

filtration, washed with water, and dried under reduced pressure to give N-{2-[4-

OH

(benzyloxy)phenyllpyridin-4-y1}phenylalanine (14 mg, 71%) as a white solid.
Melting point: 137-139°C

Molecular weight: 424.5

Mass spectrometry: 425 (M + H)"

In vitro activity grade: A

"H-NMR (500 MHz, DMSO-d6): & 3.00 (1H, dd, J= 8.8, 14.0 Hz), 3.18 (1H, dd, J=
5.0, 14.0 Hz), 3.76 (3H, s), 4.59 (1H, s), 5.18 (2H, s), 6.60 (1H, s), 7.02 (1H, s), 7.12
(2H, d, J= 8.5 Hz), 7.19 (1H, t, J= 7.0 Hz), 7.20-7.36 (6H, m), 7.41 2H, t, J=7.2
Hz), 7.47 (2H, 4, J= 7.0 Hz), 7.83 (2H, d, J = 8.8 Hz), 8.06 (1H, d, J= 6.3 Hz), 13.1
(1H, br.s).

Examples 28-2 to 28-4

In the similar manners as described in Example 28-1 above, compounds in Examples

28-2 to 28-4 as shown in Table 28 were synthesized.



Tabl e Exanple 28 Ex. Structure MW MASS MP In vitro

No. (Mr1)

OH ON 28-2 \ N O 414,47 415 195Z A

\ O/

WERB43920N\ON 28-3 S N 0 427,51 428 171 C Qo CQrCT/BPR83/411976
", --H 0 430,53 431 anorphous C N O Exanple 29-1 51
-[4- (B enzyloxy)phenyl] ethanone 0 0 Ojgll--- JC-"

HO WO 2004/ 043926 PCT/ EP2003{4%11976

-166- To a

.solution of 1-(4-hydroxyphenyl)ethanone (2.0 g, 14.69
mml) and benzyl- chloride (2.23 g, 17.63 mol) in DW
E) wer e_added pot assi um car bonat e
Table xample 28
Ex. Structure M.W. | MASS MP In vitro
No. (M+1),
OH
o—N
\ 414,47 415 195Z A
28-2 ~ ﬁ [0}
©/\O
CHs OH
n—N
171 C
983 | ) \ \ 427,51 428
©/\O
OH
S ,
430,53 431 |amorphous C
28-4 | />—N 5

Example 29-1

1-[4~(Benzyloxy)phenyl]ethanone
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(2.64 g, 19.10 mmol ) and sodiumiodide (0.22 g, 1.47
mol ), and the m xture was 5 stirred at room

WO eovpetmtar e overni ght. The m xture was concenPCHERZN03/011976

under reduced pressure, and the residue was

partitioned between ethyl acetate and water. The

separ ated organi c phase was- thG-ed over sodi um sul fate,
filtered and concentrated wunder reduced pressure. The
residual solid was triturated with diisopropylether to
gi ve 1-[4-(benzyl oxy)phenyl]ethanone (2.81 g, 85 % as
yell owi sh granules. 10 (2E)-1-[4-(B

gﬂf%‘ %ﬁa@&%mﬂ -yl PRV oEnOR) (20PEL0PEE Immab ard Benzyl-

A m xt'ure of
leHdkideb@rsy gpw)s@hmmyl)]mtrhwoﬂg 1d) ovege agdesh PRRIYM LEponate
N-[tert-
E@%ﬂ (1(% ]rpelﬁlﬁgﬂl)aﬁqqﬁﬁdﬁg? H?/irljie “) 7'?“2_ & 1. 41f7hrminé'1)}?(i E}k r%*;{‘mre was
gstﬂ]e:a ﬁ? méﬁgéﬁt\ﬁ@h%%ht (the nibdurv@ss Si)hdidhefdtednnhder reduced
ux

urs. The volatiles were renoved b
emapargtindnttentesidne was pattitibnedobeteyommsetiryli a5gHad ghd afy. The
d||sopropylether to

2
D RISENZ Y128%5) e a% %’Fe(ig?\;%t%%ug}ns%lgjte,zﬁ%?rgd earﬁldl c_oncentrated
afeé rgducg{f g{%{:{i) ﬁx%t ? UE re@Gual soRP Wi thifWate@ Wil diidopropylether to

enzy phenyl] -2-(nethyl sul fanyl)pyrim di ne

%II)IZ ~(bef¥; &xy@phcn&l@ethar@ne .25\ %Dedy jslg granules.
I E 003/011976 -167 To a solution of

(2E) - 1- [ 4- (benzyl oxy) phenyl ] - 3- (di et hyl am no) - 2- pr ope

e e D> (TR P AR o o se

sodi um et hoxide (1.49 g, 21.87 mol), and the m xture
was stirred at 70C for 2 hours. After the myjure

bei ng cool ed, iodonetjhane (6.62 g, 46.94 mol)
A~
©/\O ) ©/\O

A mixture of 1-[4-(benzyloxy)phenyljethanone (2.0 g, 8.84 mmol) and N-[tert-
butoxy(dimethylamino)methyl]-N,N—dimethylamine (2.31 g, 13.26 mmol) in toluene
(12 mL) was stirred under reflux for 3 hours. The volatiles were removed by
evaporation and the residual solid was triturated with diisopropylether to give (2E)-1-
[4—(benzyloxy)phenyl]-3—(dimethylamino)-2—propen—1—one (2.51 g, quantitative) as a .

yellow powder.

4-[4-(B eniyloxy)phenyl]-2-(methylsulfanyl)pyrimidine
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5 was added, and the stirring was continued overni ght.
The m xture was filtered to renove the precipitate,

wobkiogi4sas rinsed with ethyl acetate. The conbP@EEP2003/011976

filtrates were concentrated under reduced pressure.
The residue was partitioned between ethyl acetate and
wat er. The separat ed organi c- pflase was washed wth
brine, dried over sodiumsulfate, filtered, and
concentrated under reduced pressure. The residue was

(b st B ER T G TRY FHRRS- Qa9 propen-1-one
a (h‘Sl(éO@@xiu%sM)aﬁa eicka 2. MTEtlfMEﬁtho@ﬁM' RN (ﬂsqhn)ewas added

as a slightly yellow solid. 4- -
efm’yﬂl@WWm@m] efh@ﬂ‘(imélt #a/gsm BOmyhdPyarichihgi mectm:esm stirred at

O°H@’or § hours. After ttqe rmxture! being coo(fed3l 10&%)met1(1ane)(6 %8' g, 4% 82 mmol)
4 \{Ié &cﬁf&&zéﬂcpiﬁé) Qﬁ?ﬂ%’ |vJa§ Hﬁ&é@ly &%@thw}ﬂep&ﬁi}&t@ed\kf&eﬁltered to

(0.50 g, 1.62 mol [ or omet hane .
addmdvmlmfprempnﬁe,bwhmhlms rﬁ&e@@m’dh e{tﬁﬁ detale. Thegrondied filtrates

, and the m xture sstlr edf hour.s
mWB Ic%n%gafﬁ@ P TP9CEd BIORREE (A TeTi s %%%ﬁ%%ﬂd%emeen cthyl

S Oa%t‘éf@ Ly @i f".f’ﬁee e%h&gJﬂQE ?ﬁ?sfeh\%kewashmewﬁﬁ @RARL Cdried over

phase was separat e at urat ed aqueous
saddium bulfate diltwafﬂataﬁd cdnéceattated emdsockiducads prefsare , The res1due was

flltered and concentrated under reduced pr ﬁ sure
gifHEl fig @ytp@éunm chromatography on silica-gel (n-hexane:ethyl acetate, 7 1 3:1)

(o & M YA ERh L F TN ﬁﬂ%l%ﬁﬁﬁwﬁ%% %) as 2

fQﬁgmm¢ 1%t sidep Wit hout further purification.
2004/ 043926 PCT/ EP2003/ 011976 -168 tent-Butyl N-
{4-] 4- (benzyl oxy) phenyl ]

PYL LA 185 A b BNV BL AN S pyrimidine

¢ X
\~/J\.// X, -
N S —_—— N //S\\

To a cold (0°C) solution of 4-[4-(benzyloxy)phenyl]-2-(methylsulfanyl)pyrimidine
(0.50 g, 1.62 mmol) in dichloromethane (6.0 mL) was added m-chloroperbenzoic
acid (75 %, 0.75 g, 3.24 mmol), and the mixture was stirred for 4 hours. The mixture
was poured into a mixture of 5 % aqueous sodium thiosulfate and dichloromethane.
The organic phase was separated, washed with saturated aqueous sodium bi-
carbonate, dried over sodium sulfate, filtered, and concentrated under reduced pres-
sure to give a crude 4-[4-(benzyloxy)phenyl]-2-(methylsulfonyl)pyrimidine (0.54 g,
98%) as a yellowish solid, which was used for the next step without further

purification.



NI N;S---~"~"~ OOOIHS5 A mxture of
4-[ 4- (benzyl oxy) phenyl ] - 2- (et hyl sul f onyl ) pyri m di ne
w@ 300/0m926 0. 88 mmol ) and D, L- phenyl al ani ne t erpebyEP3003/011976
ester (585 ng, 2.64 mmol) was stirred at 120C
overnight. After being cooled to roomtenperature, the
m xture was purified by col-uG®-chronmat ography on
silica-gel (chlorofornm to give tent-butyl N
{4-[4- (benzyl oxy) phenyl ]

B R Eo AR BRI S D ey inifae 2 10

pyrlmd|n 2-yl } phenyl al ani ne IIN I[IN CNH ONH ON J:)
Ol / 0 15 To a solution of tert-butyl

N-{4-[ 4- (benzyl oxy) phenyl] pyrim din-2-yl}-phenyl -

al ani nate (0.26 @ .54 mml) in tetrahydrofyran (2

) was added dropw g€ Li
aqueous sol .0 820l ),

. Mot ure
was~st s ed _ypder refl@x overni ght. A codl edito \[<
1@ emperature, the m.xture-20 e Qs entrated ©
under reduced pressure. The due was suspended in
water and neutralized with MNAACL solution (0.82 ).

The resultant precipitate was collected by filtration
and washed successively with water and ethyl acetate

2004/ 4392 2 3/ 1976 1
B R, S A PR AR 03 UG TP AR B BE 1 P00 me
90 8§ HhoBsnd E?Blpﬁéﬂ?ﬂﬂﬁmné’ QMELBlty] Bhrbrt (589 nROI 284 mblAGwas stirred

Mol ecul ar wei ght
at 120°C overnight. After being cooled to room temperature, the mixture was

i)éFz:

purified by column chromatography on silica-gel (chloroform) to give fert-butyl N-
{4-[4-(benzyloxy)phenyl] pyrimidin-2-yl}-phenylalaninate (260 mg, 61%) as a
yellowish solid. ’

N-{4-[4-(Benzyloxy)phenyl] pyrimidin-’z-yl}phenylalaxﬁne

@ﬁi&% B o¥e-
o o |

To a solution of tert-butyl N-{4-[4-(benzyloxy)phenyl] pyrimidin-2-y1}-phenyl-
alaninate (0.26 g, 0.54 mmol) in tetrahydrofuran (2.5 mL) and ethanol (2.5 mL) was
added dropwise 1IN LiOH aqueous solution (0.82 mL, 0.82 mmol), and the mixture
was stirred under reflux overnight. After cooled to room temperature, the mixture
was concentrated under reduced pressure. The residue was suspended in water and
neutralized with 1IN HCI solution (0.82 mL). The resultant precipitate was collected
by filtration énd washed successively with water and ethyl acetate to give N-{4-[4-
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5 Mass spectronetry: 426 (M+ H+ In vitro activity
grade: A 'H NWR (500 MHz, CD30OD): 6 3.09 (1H, dd, J=

wa 3008043828 Hz), 4.55 (1H, bs), 5.16 (2H, s), BCPEPLLIH11976

d, J= 5.4 Hz), 7.07 (2H, dd, J= 6.9, 2.2 Hz), 7.09

(1H, t, J=7.6 Hz), 7.17 (1H t, J= 7.6 Hz), 7.24
(1H, d, J= 7.9 Hz), 7.31 (1H169- J= 7.3 Hz), 7.38 10
(1H, t, J= 7.3 Hz), 7.46. (1H, d, J= 7.6 Hz), 8.05

(2H, bs), 8.14 (1H, bs). WD 2004/ 043926

T S ARSI ¥os g s

| pdwdkAut omeric or stereoisoneric form or a salt
thereof: 56 RS RR2 1/ @ ANR3 3 R, R4 RIL 111" )
QMaltmaneintild4°Gr represents phenylene or a 5 or 6

d heter containing 1-3 10 heteroatons
gz\{@g{ug%f‘?’?l %1 gﬂge'x%roup consisting of O, N and S,
mwsgisﬁe@@h@ﬁppmdquﬁ 5 or 6 nenbered heteroaryl

og}}li onal ly having one or 15 nore substituents
s éh sitoeastivity gradaeA gr oup consi sting of hal ogen,

RS PN AT B ol S B v, 516
(A Aathen, @00 g oLy an o po i £ 7

QBE)\. QR (i depe Adelit)] 7.24 € pilpdefvt 7. GHifz)CRID (B, N/ = 7.3 Hz), 7.38
(1H, t, J= 7.3 Hz), 7.46.(1H, d, J= 7.6 Hz), 8.05 (2H, bs), 8.14 (1H, bs).
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wherein R10 represents hal ogen, cyano, am no, nitro,
fornyl, hydroxy- 25 nethyl, nethylthio, (Cl.6)alKkyl

W@pdaokomaké y substituted by nono-, di- or tri-POEEPYes)11976

or (CL.6)al koxy optionally substituted by phenyl; WO
2004/ 043926 PCT/ EP2003/011976 -171 Rl represents

-OR', -CH2NHR11l, -C(OR11, -{TNHR11, -SR11, -SOR',
-SO2R11, -NHW, -NHC(OOR I, -NHC(ONR 1, -NHC(OR',

- NHSO2R11, hydrogen, hydroxy, hal ogen, 5 a saturated
Oolfisat urated 3-10 nmenbered nono- or bi-cyclic ring
optromal | y having one or two heteroatons sel ected

i ndependently from O or N, 10 (CL.6)al kyl optionally’
substituted by aryloxyimno, (Cl_6) al koxy optionally .
subst i tAnt eliemyl e heteweanheanoaaljne derivptivatafr eefprapla (D), its
unsaturated 3-10 nenbered no-_or.bi-cyglic ring

opti oné?uftg)/mﬁlﬁ%f)rnsée%?féo%?mt g(’gmh%rt ae?%tatklgﬁ%ﬁ sel ect ed

i ndependently from 15 OGorN, (C2_6)al kenyl optionally
substituted by a saturated or unsaturated 3-10

menber ed nono- or bi-cyclic F?b n 5opti onal Iy having one

el

or two heteroatons selected i ndently fromO or
N, 20 (C2_6)al kynyl optionally substituted by a
saturated or unsaturaged 3-10 ered nono- or

bi -cyclic ring opgo bavi g one or two

het er oat ons select@d in epeg%beﬁtly fromO or ()[;I 25 in
any of which the ureed unsat ur at ed 3-9
nmenbered nono- RBr b cyclic ring may be optionally

substituted by one or nore substi -
wherein

Ar  represents phenylene or a 5 or 6 membered heteroaryl containing 1-3

heteroatoms selected from the group consisting of O, N and S,
wherein .

said phenyl or a 5 or 6 membered heteroaryl optionally having one or |
more substituents selected from the group consisting of halogen,
hydroxy, cyano, nitro, amino, N~(Cy.s)alkylamino, N,N-di(C,.¢)alkyl-
amino, formyl, (Cy.¢)alkylthio, .(Ci.g)alkoxy and (Ci.)alkyl optionally
substituted by hydroxy, or mono-, di- or tri- halogen;

Q', Q% Q’and Q* independently represent CH, CR" or N;
wherein
R represents halogen, cyano, amino, nitro, formyl, hydroxy-
methyl, methylthio, (C;.¢)alkyl optionally substituted by mono-,

di- or tri- halogen, or (C;)alkoxy optionally substituted by
phenyl;
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tuents selected fromthe group consisting of hal ogen,
hydr oxy, cyan, nitro, (Cl_6) alkylthio, 30

W@ @b40)mbkyl optionally substituted by nono-, BOCFEPING/011976

tri- hal ogen, WD 2004/043926 PCT/ EP2003/011976 - 172

(G -6)al koxy optionally substituted by nono-, di-, or

tri- halogen, 5 aryl optionaliln -substituted by nitro,
(Cl-6)al kyl or (d-6)al koxy, aralkyl optionally, at

the aryl noiety, substituted by nitro, (Cl-6)alkyl or

(G -6)al koxy, 10 and aryl oxy optionally substituted by
nitro, (G-6)al kyl or (Cl-6)- alkoxy, 15 wherein Rl
represgits ¢dplehdl-brky (CHIERIkt@R, @N@ﬂdﬂ edréY -SOR",

unsat ur at ed 10 msnber?d nmono- or pl

optional |y HQMY ohBIRY, (WEEEDER, wﬁ%{@@)@& o ML O)R™
i nde- pende O or opti onal |
substi t ut edqﬁifg%ﬁr ydaﬁ)gengll‘lyd(tr?)fy_, E%ﬁ%g en gr a g

saturated or unsaturat ed 3-10 nenbered nono- or bi- 25
cyclic ring optionally having one or two heteroatons :
sel ected i ac@p&aﬁdérﬁrlqnsammmdﬂd@ Nembezdeahkeoy bi-cyclic ring

optionally substituted by a saturated or

SR 0 ranbar SHary Begneshe & Brd BE RO el DA rdppertently fom
having 30 eng@r two heteroatons selected

i ndependently fromO or N, or WD 2004/ 043926

PCT/ EP2003/ 011976 -173

(Ci¢)alkyl optionally " substituted by aryloxyimino, (Ci.¢) alkoxy
-optionally substituted by aryl or heteroaryl,

or a saturated or unsaturated 3-10 membered mono- or bi-cyclic ring
optionally having one or two heteroatoms selected independently from

OorN,

(Cy.¢)alkenyl optionally substituted by a saturated or unsaturated 3-10
membered mono- or bi-cyclic ﬁng optionally having one or two

heteroatoms selected independently from O or N,

(Cz.6)alkynyl optionally substituted by a saturated or unsaturated 3-10
membered mono- or bi-cyclic ring optionally having one or two

heteroatoms selected independently from O or N,

in any of which the saturated or unsaturated 3-10 membered mono- or
bi-cyclic ring may be optionally substituted by one or more substi-
tuents selected from the group consisting of

halogen, hydroxy, cyano, nitro, (C1.¢) alkylthio,

(Ci-6)alkyl optionally substituted by mono-, di-, or tri- halogen,
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(C2.6)al kynyl optionally substituted by a saturated or
unsatu- rated 3-10 nenbered nono- or bi-cyclic ring

w@piaokomaké y having one or two heteroatons sel BCT/8P2003/011976

i ndependently fromO or N, 5 in any of which the

saturated or unsaturated 3-10 menbered nono- or

bi-cyclic ring may be optionally- substituted by one or
nore substituents selected fromthe group consisting

of hal ogen, hydroxy, cyano, nitro, 10 (Cl.6)al koxy
optionally substituted by nono-, di-, or tri- hal ogen,

and (Cl-6)al kyl optionally substituted by nono-, di-

or tri- 15 hal 09@01 o HRoxepirghadlys spsitegenby leldfl@XYdl or tri-
am no, N-(Cl. 6)aggylan1no (C2_6) al kenyl

(C2.6)al kynyl, - (@398¥®ycl oal kyl , (Cl. 6)alkylthio,
(C1_6)al kyl sul fonyl, aryl, heteroaryl, 20 (C-6)al kyl
optionally substituted by nmono-, di- or tri- hal ogen,
(C1_6)al kyl sul f Oﬁaéllo ﬁ&ial@)s@bifﬁht*e@b? nitdy, YC,;.Hklkyl or (C1 s)a]koxy,
heteroaryl, or (C1 g)alkoxy optionally substituted

mono-, di- or tri 25 hal ogen, (Cl1_6) aIkyIsquonyI

aryl or heteroaryl ch t he ar
het eroaryl may oﬁﬁ%’ﬂa‘i’ﬁﬁﬁ@y’sﬁg []E?E‘Céa bﬁu%ﬁg“%‘i] by  nitro,
nore substituent Mokbhe group consisting
of hal ogen, hydrggigmr:{?{?gcﬁ?% nop N-(Cl1_6)al kyl 30
amno, N, Ndi(C.6) alkylamno,
N—(4,5-dihydro-lgﬁinida- zol e) am no, (Cl.6)alkyl,
phenyl, a 5 or 6 nbered heteroaryl WO 2004/ 043926
PCT/ EP2003/ 011976 -174 containing 1 to 3 heteroatons
selected fromthe group of 0, N,
aryloxy optionally substituted by nitro, (Ci.¢)alkyl or (Ci)-

alkoxy,
wherein
R represents (Cy.¢)alkoxy(Ci.¢)alkylene,

a saturated or unsaturated 3-10 membered mono- or bi-cyclic
ring optionally having one or two heteroatoms selected inde- |

pendently from O or N,

(Ci.g)alkyl optionally substituted by mono-, di~ or tri-halogen
or a saturated or umsaturated 3-10 membered mono- or bi-
cyclic ring optionally having one or two heteroatoms selected

independently from O or N,

(Cs.g)alkenyl optionally substituted by a saturated or unsatu-
rated 3-10 membered mono- or bi-cyclic ring optionally having

one or two heteroatoms selected independently from O or N, or
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and S, and 5 (Cl_6)al koxy optionally substituted by
nmor phol i no, am no, N (CL.6)al kyl am no, or

WORN4@#3a. 6) al kyl ami no; R3 represents hydr ogeer/@pP2003/011976

Cl_6al kyl optionally substituted nmono-, di- or 10
tri- hal ogen; R4 represents carboxy, tetrazolyl or
N- (hydr oxy) am nocar bonyl ; R5 Ir78pr esent s hydr ogen,
(CL.6)al koxy, aryl, heteroaryl or (Cl_6)al kyl 15
optionally substituted by nono-, di- or tri- hal ogen;

R6 represents hygto : ti.0
subst !Ot uted by ﬁ%é?a%?%&i OE%}@’%E%}%%Q r?'y pal lh%‘%te&_})r unsatu-
represents hydr ogedy 3-00 nfeEhefidahdnd- or Bi-cydiie rﬂig&ﬂmlonﬂ[y having

heteroaryl ami no al kane derivative of the formula I3
its tautomeric oue entwiodsioseniems seleciedindenengenly ffom orN,
thereof as clained in claim11, 25 wherein Ar

represents (~6 10 @/ CQ Q7 @@/ oQ@*"~ '+ QL1 B or

WO 2004/ 043926 PETAEPZPRBIR1HS 4Qturatdd or Ghsatted GL1@RAtembered
@B i ndependently represent CH CR8 or N, @, (% and
TRt

QL2 i ndependent | ynoneprrddentliQingSnayrhbe ogRsall Stimlﬂled by one or

ﬁi {\| ng’ ¥mo$:.§: n hli;Rl%rer se Et?tlslgrﬂts gelgcatléc? HSithé %rdB con51stmg of

halogen, hydroxy, cyano, nitro,

(Ci-g)alkoxy optionally substltuted by mono-, di-, or tri-

halogen, and

(C1.¢)alkyl optionally substituted by mono-, di-, or tri-
halogen;

R®>  represents hydrogen, hydroxy, amino, N-(Ci.g)alkylamino,
(Cyg)alkenyl, (Cpg)alkynyl, (Cs.7)cycloalkyl, (Ci.g)alkylthio,
(Cy.¢)alkylsulfonyl, aryl, heteroaryl,

(C.¢)alkyl optionally substituted by mono-, di- or tri- halogen,
(Cy)alkylsulfonyl, (Cy.g)alkylthio, aryl or heteroaryl, or

(Cy.¢)alkoxy optionally substituted by mono-, di- or tri-
halogen, (Ci.¢) alkylsulfonyl, aryl or heteroaryl,

in any of which the aryl or heteroaryl may optionally be substi-
tuted by one or more substituents selected from the group
consisting of halogen, hydroxy, nitro, amino, N-(Cy.¢)alkyl-
amino, N,N-di(C) alkylamino, N-(4,5-dihydro-1H-imida-
zole)amino, (Cy.¢)alkyl, phenyl, a 5 or 6 membered heteroaryl
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10 droxynet hyl, nethylthio, (Cl1_6)al koxy, or
(C1.6)al kyl optionally substituted by nono-, di- or

WO eoo4/0@koOgen, R9 represents (Cl.6)al kyl; 15 BET/EER)3/011976

@Band 4 i ndependently represent CH, CR10 or N
wherein R10 represents hal ogen, amno, nitro, fornyl,
hydr oxynmet hyl , 20 net hyl t hi-0l74(-C1_6) al kyl optionally
substituted by nono-, di- or tri- halogen, or

(d _6)al koxy optionally substituted by phenyl; Rl

represents -OR', - 2T . )
“SRI1, -Sor11, ° %@W&ﬁﬁ%&mﬁj&aﬁwﬁk group of O, N,
-NHC(O) OR', 25 aiNH§( O NR11, -NHSO2R11, hydrogen,
hydr oxy, hal ogen, a saturated or unsaturated 3-10
menbered nono- or -cyclic ring- optionally having
one or two heter%%;orm sel ected i ndependently from O
3926 PCT/ EP2003/011976 -176

(d _6)al kyl optionally substituted by aryl oxyi m no,
(A _6)al koxy opti onaIIy substituted by aryl or
hereoaryl, or a é@t a)¢ keadopitonghy substitytad é’(i 1gorpholino, amino, N-
menber ed nono- C ri haV|ng one
or two heteroat g?r‘s W@dofﬁgg%@dgﬂ% P 0 or
N, 5 (C2_6)al kenyl optionally substituted by a
saturat gd or unsaturated 3-10 nenbered nono-

cyclRl cr mpgesgptsdn*dajgley oh@;ml@ybm@lcmallymbstﬂuted mono-, d1— or
heter oatons_S cted i ndependently fromO or N, 10
(C2_6)al kynﬂel?fg 8%Bnal |y substituted by a saturated or
unsaturated 3-10 nenbered nono- or bi-cyclic ring
optional I'y having one or two heteroatons selected
i ndepe Rdent kgprésentnc@rboxy, Netrazolyl or N- (hydroxy) aminocarbonyl;

R’ represents hydrogen, (Cig)alkoxy, aryl, heteroaryl or (Ci.g)alkyl
optionally substituted by mono-, di- or tri- halogen;

RS represents hydrogen or (Ci.)alkyl optionally substituted by mono-, di-
or tri- halogen; and

R’ represents hydrogen, or (Cj.g)alkyl.

2. The phenyl or heteroaryl amino alkane derivative of the formula (I), its

tautomeric or stereoisomeric form, or a salt thereof as claimed in claim 1,
wherein

. Ar  represents



10

15

20

25

30

in any of which the saturated or unsaturated 3-10
menbered nono- or 15 bi-cyclic ring may be optionally

wamgideé ed by one or nore substi- tuents sel BCT/8P2003/011976

fromthe group consisting of halogen, hydroxy, cyano,
nitro, (A _6)al kylthio, 20 (Cl1_6)al kyl optionally
substituted by nono-, di-, ori76ri- hal ogen,
(C1_6) al koxy optionally substituted by nono-, di-, or
tri- halogen, 25 aryl optionally substituted by nitro,
(CL_6)al kyl or (Cl-6) alkoxy, aralkyl optionally, at
the aryl noiety, substituted by nitro, (Cl_6)alkyl or
(C1.6) al koxpy’, 39 @lnaa\D 2804h043926pBCEH ERR LI N,976
177 aryloxy optionally substituted by nitro,
(C1_6)al kyl or (Cl.6)- al koxy, wherein 5 R11

mat ur at o5 G0 e EPRBHALY S0 BIenk (e 1 o Fiing s NEL or

optional l'y havinggene or two heteroatons sel ected

i nde- 10 pendently from O or N, (Cl.6)alkyl optionally
substituted by nono-, di- or tri-halogen or a

saturated or unsaturated 3-10 menbered nono- or bi-

cyclic ring opti 8y havi ng one or two heteroatons

sel ected 15 independently fromO or N, (C2_6)al kenyl
optionally substituted by a saturated or unsatu- rated
3-10 menbered nmoRd- orephisenty dlalogen,i oganoptanona| higro, formyl, hy-
P o On, 1 MOUSRRTT methyihios (] aiony. of (oot

optionally substituted by mono-, di- or tri- halogen,
R’ represents (C;.¢)alkyl;
Ql, Q2, Q3 and Q4 indepgndently represent CH, CRY or N,
wherein

R'®  represents halogen, amino, nitro, formyl, hydroxymethyl,
methylthio, (C;.¢)alkyl optionally substituted by mono-, di- or
tri- halogen, or (C;.¢)alkoxy optionally substituted by phenyl;

R'  represents -OR', -CH,NHRY, -C(0) R', -C(ONHR', -SR",
-SORY, -SO,RY, -NHRY, -NHC(OR", -NHC(O)OR",
-NHC(O)NR'!, -NHSO;R", hydrogen, hydroxy, halogen,

a saturated or unsaturated 3-10 membered mono- or bi-cyclic ring
optionally having one or two heteroatoms selected independently from

OorN,
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20 (C2_6)al kynyl optionally substituted by a saturated
or unsatu- rated 3-10 nenbered nono- or bi-cyclic ring

w@piaokomaké y having one or two heteroatons sel BCT/8P2003/011976

i ndependently fromO or N, 25 in any of which the
saturated or unsaturated 3-10 nmenbered nono- or

bi -cyclic ring nay be optionaligy. substituted by one or
nore substituents selected fromthe group consisting
of hal ogen, hydroxy, cyano, nitro, 30 V\D2004/ 043926

Cubst 1  ut od 5y B- ety oS 18E sifiRilno. (Cromony
(Cl. 6) al kyl oBRbhaRubYite1aDy Iefi hBeoBMN Cor, a Sdtnratdd or unsatu-
tri- 5 hal ogen; represents ydrogen hydroxy,

am no, N-(Clated é+110ylhanb¢rgd mo@2- @)bl—ca'lck@nyg optionally having one or

(C2-6)al kyn C Kk 1 6 0,

(Cl . 6) al kyl %gb&?mmy % ?d%‘iﬁp&ggﬁ‘&%‘/ i

(Cl.6)al kyl optionally substituted by nDno- di- or

tri- hal ogen, (Cl1.6)- alkylsulfonyl, (Cl1_6) aI kyl t hi o,

aryl or het eé@g)@a&cbnylmpti()@my&)lhktkobcﬁ byt sadmatddyor unsaturated 3-10
[ nono- - of, tr hal o

substit ut ed n, 15 .
(C1_6) al kyl é‘&%’%‘&ﬁ?ﬂ moal'oywro'el qé/eile o ygtw%lyaﬁ%& one or two
whi ch the amer@d&orﬁ@ge@éc%nxa?@gg“ PRARRY b

substituted by one or nore uents se ect ed from

the group consisting of halogen hydroxy, nitro,

am no, N-(Cl _6)al kyl am no, 6) 20 al kyl am
\- (4, 5- di hy&‘?@é)ﬁlﬂib’lrl}‘h Do) BRGS0 (01s EpaRleg or Snsatirated 3-10

phenyl, a ee]§ d”‘tﬁ{sgl%r & &L ehoaw oﬁ%ﬁﬁfy”hé\ﬂngl @ or two

4 heteroato rrs S
heteroatoms selected independently from O or N,

in any of which the saturated or unsaturated 3-10 membered mono- or
bi-cyclic ring may be optionally substituted by one or more substi-
tuents selected from the group consisting of

halogen, hydroxy, cyano, nitro, (C;.¢)alkylthio,

(Ci.6)alkyl optionally substituted by mono-, di-, or tri- halogen,

(Cig)alkoxy optionally substituted by mono-, di-, or tri-

halogen,
aryl optionally substituted by nitro, (C;.¢)alkyl or (Cy) alkoxy,

aralkyl optionally, at the aryl moiety, substituted by nitro,
(Cr.galkyl or (Ci.¢)alkoxy,

and
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fromthe group of O, N, and S, and 25 (CL.6)al koxy
optionally substituted by norpholino, amno, N (Cl _6)-

wa@bkdoglozaveeo, or N, N-di (Cl_6) al kyl am no; R3 r epCEERIF011976

hydrogen, or Cl.6 al kyl optionally substituted nono,

‘di- or 30 tri- halogen; WO 2004/ 043926

PCT/ EP2003/ 011976 - 179 R4 1mepresents carboxy,
tetrazolyl or N (hydroxy)am nocarbonyl; R5 represents
hydr ogen, (C 6)a|ky| (d _6)al koxy, aryl or

het er oaryl ; repr s hydr, :
represents hydr%]é)?fy ‘H’r%m(‘%i %‘%ﬁ&?&% %ﬁﬂoé%ﬁié}]a}lfyl gr (Cre)-
het er oaryl am ngk@,bkane derivative of the fornmula (I)
its 10 tautoneric "or stereoisonmeric form or a salt
thereof as clainmed in claim1, wherein Ar represents
6 5/ Q7 ~ s 15 Q (¥, QS, Q7 and B i ndependently
represent CHP®®8 or N, wherein 20 R8 represents
hal ogen, cyan, am no, nitro, fornyl, hy- droxynethyl,
nmet hyl thi o, (Cl1_6)al koxy, or (Cl.6)alkyl optionally
substi t ut edRby nepresentsl{Cy,¢)adkoty(Cro)litylsgen; Q 1, @,
@B and 4 independently represent CH, CR10 or N, 25
a saturated or unsaturated 3-10 membered mono- or bi-cyclic
ring optionally having one or two heteroatoms selected inde-

pendently from O or N,

(C1.6)alkyl optionally substituted by mono-, di- or tri-halogen
~ or a saturated or unsaturated 3-10 membered mono- or bi-
cyclic ring optionally having one or two heteroatoms selected

independently from O or N,

(Cg-g)alkenyi optionally substituted by a saturated or unsatu-
rated 3-10 membered mono- or bi-cyclic ring optionally having

one or two heteroatoms selected independently from O or N, or

(Cy.6)alkynyl optionally substituted by a saturated or unsatu-
rated 3-10 membered mono- or bi-cyclic ring optionally having

one or two heteroatonﬁs selected independently from O or N,
in any of which the saturated or unsaturated 3-10 membered
mono- or bi-cyclic ring may be optionally substituted by one or

more substituents selected from the group consisting of

halogen, hydroxy, cyano, nitro,
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wherein R10 represents hal ogen, am no, nitro, fornyl,
trifluoronethyl, hydroxynethyl, nmethylthio or

whewaphizey; WO 2004/ 043926 PCT/ EP2003/ 011976 PABEPR3/011976

represents -OR', -CH20R11l, -CH2NHR11l, -C(O R11,
-C(ONHR 1, -SR', -SORI'l, -SO2R11, -NHR11, -NHC(O R',
-NHC(OOR 1, -NHC(ONR 1, ~-NHSO2R11, hydrogen,
hydr oxy, hal ogen, 5 (Cl_6)al kyl optionally substituted
by phenoxyi m no, (C _6)al koxy or R12 wherein 10 said

e )

pyrazolyl, imdazol pyra

pyridazinyl, pyrim ditxogh, addenzodi oxol yl, napht hyl,
i ndol yl, isoindolyl, quinoiyl, i soqui nol yl, or
di hydr oi soqui nol yl, 15 (C2_6)al kenyl optionally

Subst i tuted by RI2. dCTGRIbPPERAOREAg B mono- di- or ui-
carbocyclic or heterqgysdehc rings selected from 20

the group consisting of cycl opropyl, cyclobutyl,
cyclopentyl, cyclo- hexyl, pyrrolidinyl pyrrolyl,

pi peridino, piperidyl, piperazinyl, . pyr |yl .

o darbl yi . eprat ety 1 agpaziphy Mot iR, (Cao-
pyrim dinyl @] zﬂf&#e(’ 0Pt YAyl N9k lkylthio, (Crg)alkyl-
isoindolyl,ﬂgﬁﬁﬂoﬁg%g é%héi%@?%l, E%aqqu%'y' o (Croalky
di hydr oi soquilfoally bryl Metérearshhy of whi ch t he carbocyclic

or heterocyclic rings may optionally be substituted
with 1 to 3 substituents selected fromthe group

g?n.nf]ioSt iNf]g 6&1_65%@1%%0@8) ﬁ%?tﬁuteﬁiﬂyrﬂon&}’ap Qr t:5-8RA82h; (C1.o)-
, alkylsulfonyl, (C;.¢)alkylthio, aryl or heteroaryl, or

(Cy.g)alkoxy optionaily substituted by mono-, di- or fri- halogen,
(Cy.¢)alkylsulfonyl, aryl or heteroaryl,

in any of which the aryl or heteroaryl may optionally be substituted by
one or more substituents selected from the group consisting of
halogen, hydroxy, nitro, amino, N-(Cig)alkylamino, N,N-di(Cy.¢)
alkylamino, N-(4,5-dihydro-1H-imidazole)amino, (Cy.)alkyl, phenyl,
a 5 or 6 membered heteroaryl containing 1 to 4 heteroatoms selected

from the group of O, N, and S,
and

(Cig)alkoxy optionally substituted by morpholino, amino, N-(Ci.¢)-
alkylamino, or N,N-di(C.¢) alkylamino;

R’ represents hydrogen, or Cy.¢ alkyl optionally substituted mono, di- or
tri- halogen,;



(C1_6)al kyl am no, N, N-di (C _6)al kyl am no,
(C, .6)al kylthio, phenyl, 30 phenoxy, benzyl, naphthyl,

W@ @b40)mbkyl optionally substituted by nono-, REI/EP2003/011976
2004/ 043926 PCT/ EP2003/011976 - 181 di- or tri-
hal ogen, and (Cl_6)al koxy optionally substituted by
mono-, di- or tri- hal ogen, 1% phenyl; wherein 5 R11
represents (CL.6)al koxy (CL.6)al kyl ene, (C1.6)alkyl
optionally substituted by R11, 10 (C2 6) al kenyl

optional Iy substitute 1 abcarbonyl;
opt i oﬁgdl Iy %IHBS%I c&fbg ¥tr%%’y 0Ior one y? t he Y

foll ow ng carbocycl | c or heter ocycl ic rings selected

from 15 the group 'consistin f op
cycl ofRit y| ,rempesntytedragen, €y agkﬁh é‘iwﬁa}ﬁ% F%fl ogpfgroaryh:
pyrrolyl, piperidino, plperldyl pi perazi nyl
pyrazol yl, imdazolyl, phenyl, pyridyl pyrazinyl,

5 pyri d dnylnareg*ﬂgﬂgé%gaﬁlmxbenzodloonyI napht hyl ,
i ndol yI, |30|ndolyl qU|nonI |squ|nonI and
dlhydr0|squ|nonI 20 in any of which the.
car bocyg¢lic or ter cyclic jey optionally be
substlgﬁteJqﬁqﬁ?ﬁ.X sﬂ%@%épggats sel ected fromthe
group consisting of hydroxy, halogen, nitro, cyano,
carboxy, am no, N (CL.6al kyl)amno a M. it
N N- di T phay yor) beteroaryl (a@mn@)aékanm dasivgtive eérhe fosrula (D), 1is
phenox benzyl, naphthyl . (C1.

10 subst i %/aHEO@%Fﬂlﬁ)PT sisFBsomS é f"%ﬁl Saft @/ﬁr%&g‘% bﬁﬂﬁé h olaim 1,
(C1_6)al koxy optionally substltuted by nDno-, di - or
tri- hal ogen, R101l represents one of the follow ng
car bocygkdetn or heterocyclic 30 rings selected from
the group consisting of cyclopropyl, cyclo-

Ar  represents

6
Qs/o\\Q7
P
Q ?
15 - 8
Q°, Q% Q" and Q® independently represent CH, CR"or N,
wherein

20 R® represents halogen, cyano, amino, nitro, formyl, hy-

droxymethyl, methylthio, (Ci.¢)alkoxy, or (Ci.g)alkyl

optionally substituted by mono-, di-, or tri- halogen;

Q' Q7 Q? and' Q* independently represent CH, CR" orN,

25

wherein

R represents halogen, amino, nitro, formyl, trifluoromethyl,

hydroxymethy!, methylthio or benzyloxy;
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butyl, cyclopentyl, cyclohexyl, pyrrolidinyl,
pyrrolyl, WD 2004/043926 PCT/ EP2003/011976 -182

w@Renideao, piperidyl, piperazinyl, pyrazolylPCT/EP2003/011976

i m dazolyl, phenyl, pyridyl, pyrazinyl, pyridazinyl,
pyri mdinyl, benzo- dioxolyl, naphthyl, indolyl,

i soi ndol yl, quinolyl, isoqui-n@yl, and

di hydroi soquinolyl, 5 in any of which the carbocyclic
or heterocyclic rings may optionally be substituted
with 1 to 3 substituents selected from the group
consi sting of hydroxy, hal ogen, nitro, cyano,

car boxy,! amdgesetts (CR'6aL&MLOR NOH,NHR", -C(O%R“, -C(O)NHRY,
N, N-di (C1_6al kﬁ\{l ) am q?, 10 (181_6 al kyl'thi o gﬁlenyl , "
phenoxy, benSBl, S&FhthyBOR G1 -8R ky| -NHRQ)BAaI HYHC(O)OR",
substituted =11 Qhsa Qi R~ hal n, a

(CL 6)al kox{}%&@ X M%@%Rt N SN Eﬁ%eﬁ; or

tri- halogen; 15 R12 represents one of the follow ng
carbocyclic or heterocyclic rings selected fromthe

group consi §€i.ngkyif optjamabp rsupstituted yiyl pherowyipipo, (Ci.g)alkoxy or
cycl opentyl , ,cycl ohexyl, pyrrolidinyl pyrrolyl,

pi peri di no, “prperidyl, piperazinyl, pyrazolyl,

i mdazolyl, phegybreiPyridyl, pyrazinyl, pyridazinyl,
pyrimdinyl, benzo 20 di oxolyl, naphthyl, indolyl,
i soi ndol yl, quinolyl, isoquinolyl, and

di hydr oi soqui nolyl,, in_any of whi t he. carbocycljc or

heterocyclic ri ngadfays) V&HBPIP?\j{}bSéIBgHB?fIi%L%’gGi% Ryfazolyl,
1 to 3 substituept: e f : SR TN
consi sting of hy%@%@%g{jg&é’rﬁﬁ@%ﬁ&z@é’%& cgl%lc’))?WMdm
am no, N-(Cl _6al ky| hamodioxolM, Nnaiph(k3ll, Galiklyl,) &simiolyl, quinolyl,

(C1_6)al kyl thio, phenyl, phenoxy, benzyl, naphthyl,
(A _6)al kyl isoquinolyl, or dihydrdisoquinolyl,

(Cy.¢)alkenyl optionally substituted by R*?,
(Ca-6)alkynyl optionally substituted by R, or

one of the following carbocyclic or heterocyclic rings selected from
the group consisting of cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, pyrrolidinyl pyrrolyl, piperidino, piperidyl, piperazinyl,
pyrazolyl, imidazolyl, phenyl, pyridyl, byrazinyl, pyridazinyl,
pyrimidinyl, benzodioxolyl, naphthyl, indolyl, isoindolyl, quinolyl,
isoquinolyl, and dihydroisoquinolyl,

in any of which the carbocyclic or heterocyclic rings may optionally
be substituted with 1 to 3 substituents selected from the group
consisting of hydroxy, halogen, nitro, cyano, carboxy; amino, N-
(Crg)alkylamino, N,N-di(Ci.)alkylamino, (Ci.¢)alkylthio, phenyl,
phenoxy, benzyl, naphthyl, (C.)alkyl optionally substituted by mono-,
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optionally substituted by nono-, di- or tri- hal ogen,

and (Cl _6)al koxy optionally substituted by nono-, di-
W@eroo0#39280 hal ogen; WO 2004/ 043926 PCT/ EP2003POWL/EB2063/011976

-183 R2 represents hydrogen, hydroxy, am no,

N- (C1-6)al kyl am no, (C2-6)- al kenyl, (C2_6)al kynyl,

(C3_7)cycl oal kyl, pyrimdinyl§l+ndolyl, pyridyl,

(C1l-6)al koxy optionally substituted by am no,

N-(Cl.6)al kylamino, 5 N, N-di(Cl.6)al kyl am no, or

phenyl ,
nono- ,

gLy B 55 R, BBV o

(CL- 6) al kyl gubf @innhlogdt) opbBayl; optional |y substituted
by hal ogen, hydroxy, nitro, am no,

(C1_6)al kyl am no, N-(di hydroi m dazol yl)am no,

(C1.6)al kyl, or ]%1-.6) - al koxy optionally substituted

by R21, wherein

BR01 represents amino

N- (Cl-6) al kyl ami no, N, N-di (Cl-6)- al kyl am no, or
nmor phol i no; R3 reﬁresents hydr ogen, or_(Cl-6)al kyl

optional |y substR

hal ogen; R4 represents carboxy, tetrazolyl or

ut edpissentio (Or)alkoxy (ii-c)adkylens, -

N- (hydroxy) am nocar bonyl; RS represents hydrogen,
(C1-6) al kyl (¢, (Salicfh bptibephubdth@sy by REYri dyl , 25

pyrazi nyl,
hydr ogen;

yrim'dinyl, or pyridazinyl; R6 represents
and R7 represents hydrogen or (Cl_6)al kyl.

30 V0 2004/ 94353 FCTIEF2003/O1BTR, nd4

Cs.¢)alkenyl opt
(Cy.)alkynyl optionally substituted by R, or

one of the following carbocyclic or heterocyclic rings selected from
the group consisting of cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, pyrrolidinyl pyrrolyl, piperidino, piperidyl, piperazinyl,
pyrazolyl, imidazolyl, phenyl, pyridyl, pyrazinyl, pyridazinyl,
pyrimidinyl, benzodioxolyl, naphthyl, indolyl, isoindolyl, quinolyl,
isoquinolyl, and dihydroisoquinolyl,

ﬁ any of which the carbocyclic or heterocyclic rings may optionally
be substituted with 1 to 3 substituents selected from the group
consisting of hydroxy, halogen; nitro, cyano, carboxy, amino, N-
(C1.salkyl)amino, N,N-di(Cialkyl)amino, (Cig)alkylthio, phenyl,
phenoxy, benzyl, naphthyl, (Ci.¢)alkyl optionally substituted by mono-,
di- or tri- halogen, and (Cy.¢)alkoxy optionally substituted by mono-,
di- or tri- halogen,

R represents one of the following carbocyclic or heterocyclic
rings selected from the group consisting of cyclopropyl, cyclo-

butyl, cyclopentyl, cyclohexyl, pyrrolidinyl, pyrrolyl,



10

15

20

25

30

4. The phenyl or heteroaryl am no al kane derivative of
the formula (1), its tautoneric or stereoisoneric

wo o046 a salt thereof as clainmed in clai m 1PCT/EP2003/011976
wherein 5 Ar represents 6 &b/ Q7 Q8 B and CV
i ndependently represent CHor N, 10 Q6 and (B8
i ndependently represent CH origgR8, wherein RS8
represents hal ogen, cyano, am no, nitro, fornyl hy 15
droxynet hyl, methylthio or, trlfluoronethyl

i ndependent | y regr esﬁ’é‘ﬁen gt fﬁgm nf)nryl CR%Qazo‘f‘l F &lRazolyl,

20 R10 represent nit’ro,

formyl, trifluor Qh%l}?t bylhcgihyﬂﬂa%yﬂ%ﬁﬂazmﬁfﬁgﬁ‘&)ﬁrﬂﬂiﬁl benzo-

or benzyl oxy; @2, represent

represents -OR', dm@b@/ﬂll—mrhyl O(@))Mllsomé(ﬂ@} NiEaalyl, isoquinolyl,
-SR11, -SORII, ﬂﬁ%% ]E%é -NHC( O) R11, ‘
_NHC(O OR11, -N BoURPIhoR1 1, hydr ogen,
hydr oxy, hal ogen, WD 2004/ 043926 PCT/ EP2003/ 011976
-185 (C1_6) alkyl optionally substituted by (O _6)
al koxy or R12, whengiof Shehiite ((ﬁﬂboeycla:l Iomhpterocyclic rings may
optionally subst Io%)tlilct)ne ?ly%e su tlrtt%ea/ w1thpy’coa3Z su%tl’cuents selected from
. the group consisting of hydroxy, halogen, nitro, cyano,
" carboxy, amino, N-(C;galkyl)amino, N,N-di(C,.¢alkyl)amino,
(Ci.¢)alkylthio, phenyl, phenoxy, benzyl, naphthyl, (C;.¢)alkyl
optionally substituted by mono-, di- or tri- halogen, and
(Ci¢)alkoxy optionally substituted by mono-, di-, or ftri-

halogen;

R represents one of the following carbocyclic or heterocyclic
rings selected from the group consisting of cyclopropyl, cyclo-
butyl, cyclopentyl, cyclohexyl, pyrrolidinyl pyrrolyl,
piperidino, piperidyl, piperazinyl, pyrazolyl, imidazolyl,
phenyl, pyridyl, pyrazinyl, pyridazinyl, pyrirrﬁdinyl, benzo-
dioxolyl, naphthyl, indolyl, isoindolyl, quinolyl, isoquinolyl,
and dihydroisoquinolyl,

in any of which the carbocyclic or heterocyclic rings may
optionally be substituted with 1 to 3 substituents selected from
the group consisting of hydroxy, halogen, mnitro, cyano,
carboxy, amino, N-(Cy.salkyl)amino, N,N-di(C;.¢alkyl)amino,
(Cig)alkylthio, phenyl, phenoxy, benzyl, naphthyl, (C;.¢)alkyl
optionally substituted by mono-, di- or tri- halogen, and
(Ci¢)alkoxy optionally substituted by mono-, di- or tri-
halogen;
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i m dazol yl, phenyl, pyridyl, pyrazinyl, pyridazinyl,
pyrimdin- yl, benzodi oxolyl, naphthyl, indolyl,

WO s@ioadke| , qui nolyl, isoquinolyl, or PCT/EP2003/011976

di hydr oi soqui nolyl, 10 (C2_6)al kenyl optionally
substituted by R12, (C2_6)al kynyl optionally
substituted by R12, or one ofl88he foll ow ng
carbocyclic or heterocyclic rings selected from 15
the group consisting of cyclopropyl, cyclobutyl,

| tyl - , i di.nyi - _
oY per P repRELe s, IBAEG AL Sl b min, (Coo
i m dazol yl , alpéemy(iC, s alkyingly (Cs.osrcieillent) pyrimyidingaandotyl, pyridyl,

pyri m di nyl, benzodi oxol yl, naphthyl, indolyl,
I soi ndolyl,, quinolyl, isoquinolyl, and,

di hydr oi inokyl., 20.] : ' ' .
o het er ooy IR IS e Y, 89, g SN RE ¥l famn
wth 1to wmwl_gﬁwﬁnﬁg,l&%e@ﬁromthe group

consi sting of hydr oxy, hal ogen, nitro, cyano, am no,
N-(Cl_6al kyl)- am no, N, N-di (Cl_6al kyl)am no,

TN s b R T N R
di- or tri 'géif;‘k@%miylﬂgig,_or((@}.Qﬁ])@lslﬁHéﬂylppt ional l'y

substi tut ed” by nono- or tri- halogen, 30 wherein
WO 2004/ 043926 PCT/ EP2003/011976 -186 R' represents

Subst 1 ¢ ut ecbRontonsgy (B ymr g pgfiarys R amino, N-

bstituted ' . . . ; | ]
zﬂbzt : t ﬂt Zd((kéj);ﬁ)%{l%%r?n{g%@@ iR EaBRIJaBARb! (1 6)alkyl, or (Cie)

alkoxy optionally substituted by R,
wherein

R? represents amino, N—(C1-5)_a]ky1amino, N,N-di(C.¢)-

alkylamino, or morpholino;

R’ represents hydrogen, or (Ci.¢)alkyl optionally substituted by mono-,

di- or tri- halogen;
R* represents carboxy, tetrazolyl or N-(hydroxy)aminocarbonyl;

R’ represents hydrogen, (Cig)alkyl, (Cie)alkoxy, phenyl, pyridyl,
pyrazinyl, pyrimidinyl, or pyridazinyl;

R® represents hydrogen; and

R”  represents hydrogen or (C.g)alkyl.
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10 one of the follow ng carbocyclic or heterocyclic
rings selected fromthe group consisting of

waeyokopopyl , cycl obutyl, cyclo- pentyl, cycl oPer¥P2003/011976

pyrrolidinyl pyrrolyl, piperidino, piperidyl,
pi perazinyl, pyrazolyl, imdazolyl, phenyl, pyridyl,
pyrazinyl, pyridazinyl, pyrilgtdi nyl, benzodi oxol yl,
napht hyl , indolyl, 15 isoindolyl, quinolyl,
i soqui nolyl', and di hydroi soqui nolyl, in any of which

b subaty Bpat g P OBl WA, el AR IHE SRR, 0, i

t he greubneaidsdrStekdddsotierici fyht, ¢ 1 sah dlep@dns chiithédin claim 1,
cyano, amno, 20 N-(CL.6)alkyl ami no,

N, N-di (C1_6) al kyl am no, (CLl.6)al kylthio, phenyl,
phenox¥@?benzyl, napht hyl, (Cl_6)al kyl optionally
subst i % by nono-, di- or tri- hal ogen, and
(Cl.6)al koxy optionally substituted by nono-, di- or
tri- halogen, 25 R101 represents one of the foll ow ng
car bocyel i crepreseigs er o- cyclic rings selected fromthe
group consisting of cyclopropyls, cyclobutyl,

cycl opentyl, cyclohexyl, pyseSdinyl pyrrolyl,
phenyl , pyrldyl pyrlntdlny || befnzodi oxol yl,

napht hyl , |ndonI i soi ndol ' olyl, 30 -
isoquinolyl and dlhydrois qui ¥d1 yIT WD 2004/ 043926
PCT/EP2003/0}1976 -187 in _any of mhlch t he

car bocycl i cQ3endhef &rdspendentdy rprrgent GRYT Bt i onal |y be
substituted with 1 to 3 substituents selected from
the group consisting of hydroxy, halogen, nitro,
cyan, ani noQ®phd Q1 Mﬁgﬂdehﬂm Peseit (HOr ORE, 6_ 5
alkyl)antno (C1.6)al kyl thi o, phenyl, phenoxy, benzyl,
napht hyl, (Cl_6)al kyl optionally substituted by nono-,
ghbs?{-trl halog%ﬂaﬁgpd (C1_6) al koxy optionally

R® represents halogen, cyano, anﬁno, nitro, formyl, hy-

droxymethyl, methylthio or trifluoromethyl;
Q! independently represent represents CH or CRY,
wherein

R represents halogen, cyano, amino, nitro, formyl, trifluoro-

methyl, hydroxymethyl, methylthio or benzyloxy;
Q4 Q3 and Q4 represent CH;
R'  represents -OR', -CH,NHR!, -C(O)R', -C(O)NHR', -SR",

SOR!, -sO,R!, -NHR', -NHC(O)R!Y, -NHC(O)OR',
-NHC(O)NR!, -NHSO,R", hydrogen, hydroxy, halogen,
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tuted by nono-, di- or tri- halogen; 10 R12 represents
one of the follow ng carbocyclic or heterocyclic

WO 20vg®4®eé ected fromthe group consisting of PCI/EP2003/011976

cycl opropyl, cyclo- butyl, cyclopentyl, cycl ohexyl,
pyrrolidinyl pyrrolyl, phenyl, pyridyl, pyrimdinyl,
benzodi oxol yl , naphthyl, indol§?-" isoindolyl,

qui nol yl, isoquinolyl, and di hydroi soquinolyl, 15 in
any of which the carbocyclic or heterocyclic rings nay

optional |y be, syl dptibesliydubbtithtsd ®yICs WAkt 'S,

sel ected from the group consisting of hydroxy,
hal ogen, nitro, cyano, amno, N (C.6)alkylam no,

N, N-di (C1_6) al kyl (A _6)al kylthio, 20 phenyl,
phenoxy, benzyl, ‘ﬁlbeﬁﬂflhyl (C1_6)al kyl optionally
substituted by nono-, - or trihal ogen, and

(C1_6) al koxy opti onal I y substituted by nono-, di- or

t 82 - 6ha: (lzgenl; R2 SaEip(lCe.‘s)liaiksxmty;ﬁtamgk?}yl sulizsgiﬁrtcﬂ(‘lyy pyrrolyl pyrazolyl,
byr T di myl | ndgRIEo R, DYCDIETRRERY DY CHoNE pyimidin-
substituted by arnyl n%eniﬂ'd{ogo ) aln@{ﬁtgw riﬁdoL}r 1(50 ndolyl quinolyl,

N, N- di (C1_6) al kyl-alti no or

optionally subst|mmmmﬂMﬁWommhmkbmomanyl di- or tri-
hal ogen, (Cl1_6) alkylthio or (d._6)al kyl sul fonyl, WO
2004/ 043926 PCT/ EP2003/ 011976 -188 phenyl opti onal ly -

(CL-6) al kyl A iRl kB iype 2 O
(G _6)al kyl, (C1_6) al koxy opt i onal |y substituted by

R2175 wherein R21 represents amin 12
N-(Cl. 6)al kwcamaﬁ«zynywmﬂaalémubeymted by R

one of the following carbocyclic or heterocyclic rings selected from
the group consisting of cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, pyrrolidinyl pyrrolyl, piperidino, piperidyl, piperazinyl,
pyrazolyl, imidazolyl, phenyl, pyridyl, pyrazinyl, pyridazinyl,
pyrimidinyl, benzodioxolyl, naphthyl, indolyl, isoindolyl, quinolyl,
isoquinolyl, and dihydroisoquinolyl,

in any of which the carbocyclic or heterocyclic rings may optionally
be substituted with 1 to 3 substituents selected from the group
consisting of hydroxy, halogen, nitro, cyano, amino, N-(Cj.salkyl)-
amino, N,N-di(C;alkyl)amino, (Cjs)alkylthio, phenyl, phenoxy,
benzyl, naphthyl,

(C1-¢)alkyl optionally substituted by mono-, di- or tri- halogen, and

(Ci.)alkoxy optionally substituted by mono-, di- or fri- halogen,

wherein .



al kyl am no or norpholino; 10 R3 represents hydrogen or
(C1.6)al kyl optionally substituted by nono-, di- or
WO 2004/0@kO©gen; R4 represents carboxy, tetrazol peT/BP2003/011976

N- ( hydr oxy) am nocar bonyl; 15 R5 represents hydrogen,
(Cl.6)al kyl, (C1.6)al koxy, phenyl or pyridinyl; R6
represents hydrogen; and 20 -RBér-epresents hydrogen,

nmet hyl or ethyl. 5. The phenyl or heteroaryl am no

al kane derivative of the forrmula (I), its tautoneric

or stereoisoneric form or a salt thereof as clained
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inclaiml, 25 wherein Ar represents 6 5/ Q~ Q7 LQ®
and Q7 reprgéent reiesifes 200441048926 )R&]1sE2003/ 011976

189 @ and B independently represent CH or CRS,

wherein 5 R8 represents fluoro, chloro, amno, nitro,

methyihi o, o1 footkheabesbiiP Sl R o crio, 10

wherein R10 represents hal ogen, am no, nitro,
fornyl,. trifluoronmethyl, hydroxynethyl, Ir{t?otlhyl thio

benzyl oxy; (Cy.6)alkenyl optionally substituted by
(Ca-6)alkynyl optionally substituted by R'%, or

one of the following oarbocyclic or heterocyclic rings selected
from the group consisting of cyclopropyl, cyclobutyl, cyclo-
pentyl, cyclohexyl, pyrrolidinyl pyrrolyl, piperidino, piperidyl,
piperazinyl, pyrazolyl, imidazolyl, phenyl, pyridyl, pyrazinyl,
pyridazinyl, pyrimidinyl, benzodioxolyl, naphthyl, indolyl,
isoindolyl, quinolyl, isoquinolyl, and dihydroisoquinolyl,

in any of which the carbocyclic or heterocyclic rings may
optionally be substituted with 1 to 3 substituents selected from
the group consisting of hydroxy, halogen, nitro, cyano, amino,
N-(Cig)alkylamino, N,N-di(Ci.¢)alkylamino, (Ci.g)alkylthio,
phenyl, phenoxy, benzyl, naphthyl, (Ci.s)alkyl optionally
substituted by mono-, di- or tri- halogen, and (Ci.)alkoxy
optionally substituted by mono-, di- or tri- halogen,

R represents one of the following carbocyclic or hetero-
cyclic rings selected from the group consisting of
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
pyrrolidinyl pyrrolyl, phenyl, pyridyl, pyrimidinyl,
benzodioxolyl, naphthyl, indolyl, isoindolyl, quinolyl,
isoquinolyl, and dihydroisoquinolyl,
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15 R1 represents -OR 1, -CH2NHR11l, -C(O R11,
-C(O NHR11, -SR11, -SOR11, -SC2R11, _NHR11,

WO NH@O@PBy , - NHC( O OR11, -NHC(O NR11l, - NHSO2RHAQT/EP2003/011976

hydr ogen, hydroxy, hal ogen, benzodi oxol yl, naphthyl,
20 phenyl optionally substituted wwth .1 to 3
substituents selected from t-hi&7 -group consi sting of
nitro, (Cl_6)al koxy, (Cl.6)alkylthio, phenyl, and
phenoxy, (Cl1_6) al kyl optionally substituted by

anil'ino, N (benzyl )awgmh of WA ReYdar Pé&ll@%?lb)é{erocychc rings

qui nolyl, isoquinolyl ydr ol soqui no
oxyi mi no, phenyl opti efagldpyiosallysbé tsmlisﬁdltbd/whﬂnl bge s, substituents
(C1_6) al koxy, wherein WO 2004/043926
PCT/ EP2003/ 011976 _18@caied fopdae B1OUR (CRBSigHngN T hydeaxyyhalogen,

substituted by phenyl &t%y g%l am198”$1°q8 gﬁ%ﬁj&mno N,N-di(C..

napht hyl , indol yl, gui no

qui nol yl, or di hydr 0| §ngl}hrﬁﬁﬂoyt(31 gam@ma) ph&gmy henoxy, benzyl,
optionally substituted by phenyl, (C2_6)al kyny '
optional |y substit ut etdamhypheryeakylpritasialy S!I}bs‘ﬂﬂifid by mono-,

represents (Cl_6)al ko (C 6‘} )
optionally substitute }/ 6@05%5%?%2((: )gﬁ?o% (f oXilly substi
optionally substitut eqltgarb}%gﬂg di- G2 118) 1didoeny |
optionally substituted by 'RL01, or one of the

foll ow ng carbocyclic or heter ocycl icri ngs sel ect ed

from 20 the.group consisti n
cycl obutyl, “cycl 6‘%@?\9{‘39 S Of{?ye iﬁ@é}’]’mg 0 Ogiy?lbq Ay jheterocyclic

pyrrolyl, phenyl rinBy! Eélé&’éd fr&wthé%‘u Bébns@ﬁ{gzﬁ"cyclopropyl cyclo-

di oxol yl, napht hyl ;7 indolyl, isoIn onI, qui nolyl, and

di hydr o- butyl cyclopentyl, cyclohexyl, pyrrolidinyl pyrrolyl, phenyl,
pyridyl, pyrimidinyl, benzodioxolyl, naphthyl, indolyl,

isoindolyl, quinolyl, isoquinolyl, and dihydroisoquinolyl,

in any of which the carbocyclic or heterocyclic ringé may
optionally be substituted with 1 to 3 substituents selected from
the group consisting of hydroxy, halogen, nitro, cyano, amino,
N—(Cl_s)alkylamino, N,N—di(Cl-s)all(ylafnino, (Ci.g)alkylthio,
phenyl, phenoxy, benzyl, naphthyl, (Ci¢)alkyl optionally
substituted by mono-, di- or tri- halogen, and (C;¢)alkoxy
optionally substituted by mono-, di- or tri- halogen;

R? represents hydrogen, hydroxy, (Cie)alkenyl, (Csi.g)alkynyl, (Csz)-
cycloalkyl, pyrimidinyl, indolyl, pyridyl,

(Ci.g)alkoxy optionally substituted by amino, N-(C,¢)alkylamino,
N,N-di(Cy.¢)alkylamino or phenyl,

(Cy.g)alkyl optionally substituted by phenyl, mono-, di- or tri- halogen,
(C1) alkylthio or (C;.¢)alkylsulfonyl,
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i soqui nolyl, 25 in any of which the carbocyclic or
heterocyclic rings may optionally be substituted with

wda 2a00/0893aubst i tuents sel ected fromthe group PCT/EP2003/011976

consi sting of hydroxy, halogen, nitro, cyano,
(C1_6)al kyl thio, phenyl, phenoxy, benzyl, naphthyl,
(C1.6)al kyl optionally substiiggted by nono-, di- or
tri- halogen, or (Cl_6)al koxy optionally substituted
by nmono-, di- 30 or tri- hal ogen, WD 2004/043926

PCT/ EP2003/ 011976 -191 R10' represents one of the
foll ow ng carbocyclic or heterocyclic rings selected

fromthe grgispyc @?t%rfﬁlly ngbaftutey @qu%ml hyénp&l Onitro, amino, N-
butyl, cyclopenty cyclohexyl pyrro i di nyl %rrolyl

phenyl py@qldbﬂﬂfylwmom o (@itydrasendesalydesrge,, (Ciealkyl, (Cie)
naphthyl ol 21qui nol yl, and
di hydr oi soq{ﬁg?@r tio ﬁyﬁ h@’?m%h the car bocycl ic or

het er ocyclic rlngs may optionally be substituted with
1 to 3 substituents selected from the group

consi sting of hyehexiyn hal ogen, nitro, cyano, (Cl_6)
10 al kyl thi o, phenyl, phenoxy, benzyl, naphthyl,
(C1_6)al kyl optionally substituted by nono-, di- or

tri- hal ogen, ang2i(Cly g}eserﬁé kﬁﬂﬁﬁoomﬂ(e[‘@bhcyflammo N,N-di(C1.6)-

substituted by nono-, hal ogen,

represents hydrogen, ii&yiam;p,or(lmloﬁ)laid&enyl,
(C2.6)al kynyl, pyrimdin- 15 yl, indolyl, pyridyl,
(C1_6) al koxy optlonally substltuted by phenyl

(C1_6)pt kyl okl %Mbttutdb -, di-
nmet hyl fﬁhl 0, 5 fgﬁgﬁgﬁ#}%g%&s@wt ri- ﬁg oggn o eC1me)ono '
al kyl sul f onyd tri- phiegs; optional |y substi tuted by

hal ogen, hydroxy, nitro, am no, N
(di hydroi mi dazol yl)am no or (Cl.6)al koxy, 25 wherein

R* represents carboxy, tetrazolyl or N-(hydroxy)aminocarbonyl;

R® represents hydrogen, (Ci.¢)alkyl, (Ci.¢)alkoxy, phenyl or pyridinyl;
R® represents hydrogen; and

R’ represents hydrogen, methyl or ethyl.

5. The phenyl or heteroaryl amino alkane derivative of the formula (I), its

tautomeric or stereoisomeric form, or a salt thereof as claimed in claim 1,
wherein

Ar  represents

Q® and Q’ represent N;
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said (Cl_6)al koxy optionally substituted by am no,
N-(Cl.6)- al kyl am no, NN-di (CL. 6)al kyl am no, or

waoreooploedoeeo; 30 R3 represents hydrogen or (Cl_BOBER3003/011976

WD 2004/ 043926 PCT/ EP2003/ 011976 - 192 R4 represents
carboxy, tetrazolyl or N-(hydroxy)am nocarbonyl; R5
represents hydrogen, phenyl -or89pyridyl; 5 R6
represents hydrogen; and R7 represents hydrogen. 6.
The phenyl or heteroaryl am no al kane derivative of
the formula (1), its 10 tautoneric or stereoisoneric
form or a salt thereof as clained in claima1,

wherein Ar QEpheel iMdepblidebtly idprétnt @R or QR*and 4
represent CH, Rl represents hydrogen, hydroxy,

hal ogen, benzodi oxol yl, naphth- 20 yl, ‘

cycl opr opyl net hox clobutylnethoxy cycl opentyl -
nmet hoxy, cyclohe%é*ﬁ%%hoxy, cycl opentyl car bonyl ,

cycl o- hexyl carbonyl, pyrrolidinyl methoxy,

pyrrolidinyl et hox phenoxy, benzyl oxy,

f 1 uor obenzyl oxy, Réuf|umw@@@nzﬁWunychbnydm@waenzyldmynd hy-

nmet hoxybenzyl oxy, di net hox
1H pyrrol yl met hoxy, cﬁ??%@ﬁg%ébW%§9W&B§fF3FWQﬂ8%§
tri- quoronEtyIpyrldlnonxy, pyri di nyl met hoxy,
phenyl et hoxy, pyrldlnylethoxy henyl pr opoxy,
cyanopwj @f, IQ;hka, reysantiCHl oryCRXY,

trifluoronethyl pyrimdinyl oxy, quinolinyl- oxy,
benzoyl, fluorobenzoyl, chlorobenzoyl,

ani | i nocar bgayl..., WO 2004/ 043926 PCT/ EP2003/ 011976

R!%  represents halogen, amino, nitro, formyl, trifluoromethyl,

hydroxymethyl, methylthio or benzyloxy;

R!  represents -OR", -CH,NHR", -C(O)R", -C(O)NHR'}, -SR'!, -SOR",
-SO,R", -NHR!, -NHC(O)R", -NHC(O)ORY, -NHC(O)NRY,
-NHSO,R!, hydrogen, hydroxy, halogen, benzodioxolyl, naphthyl,

phenyl optionally substituted with 1 to 3 substituents selected from the
group consisting of nitro, (Cjg)alkoxy, (Ci.g)alkylthio, phenyl, and
phenoxy,

(Ci6) alkyl optionally substituted by anilino, N-(benzyl)amino, -
indolyl, isoindolyl, quinolyl, isoquinolyl, dihydroisoquinolyl, phen-

oxyimino, phenyl optionally substituted by halogen, or (C,.¢) alkoxy,

wherein



-193 benzyl am no, benzoyl am no, phenyl acetyl am no,

phenyl - sul fonyl am no, fuluoro phenyl sul f onyl am no,
waeyokopepyl - et hyl am no, anilinonmethyl, 5 pheemEP2003/011976

optionally substituted with 1 to 3 substituents

sel ected fromthe group consisting of nitro, nethoxy,

et hoxy, nethyl- thio, phenyl-198rd phenoxy, (Cl.6)al kyl

optionally substituted by anilino, N-(benzyl)am no,

10 i ndolyl, isoindolyl, quinolyl, isoquinolyl,

di hydr oi soqui nol yJ. e - YL RLE I
optionally subst%?%égggbggé%%ng§%®§(%§%€§gﬁgg%§ﬁgﬁM’pyn¢ﬂ’
optional 'y substbénzbeidxblyl, phegitlyl, iddwiflCasdipddlicy nyilinolyl, iso-
optionally substituted by phenyl, or (C1.6)al koxy
optional | y subst fitinele opgibyerdijogsmeldr net hoxy; 20 R2
represents hydrogen, (C2.6)al kenyl, (C2.6)alkynyl,
pyrimdinyl, indolyl, pyridyl, (Cl_6)alkoxy

optional |y Alkdriyl 8pkidnaLp @%b&i'tutec?&tf glCeihyﬁ) al kyl

optional |y substituted by phenyl, nethylthio, nono-,
di- or tri- halogen, or (C 1.6)al kylsul fonyl, phenyl

optionally bst.j t ut ed.by . hal og. droxy, nitro,
am no, N (@}%@YMB%%‘@W%%W {’R{P{‘%ﬂa) al koxy
optionally substituted by 30 am no

N-(Cl _6)al kyl am no, N, N-di (C1.6)al kyl am no, or

nmor phol i no; WO 2@D&efi3926 PCT/ EP2003/ 011976 -194- R
3 represents hydrogen; R4 represents carboxy or .
tetrazolyl; 5 R5 represents hydrogen;

R represents (Cy¢)alkoxy(Ci.¢)alkylene,
(Ci.6) alkyl optionally substituted by R
(Cs.¢)alkenyl optionally substituted by R,
(Cs-6)alkynyl optionally substituted by R or

one .of the following carbocyclic or heterocyclic rings selected from
the group consisting of ‘cyclopropyl, cyclobutyl, cyclopéntyl, cyclo-
hexyl, pyrrolidinyl pyrrolyl, phenyl, pyridyl, pyrimidinyl, benzo-
dioxolyl, naphthyl, indolyl, isoindolyl, quinolyl, and dihydro-

i1soquinolyl,

in any of which the carbocyclic or heterocyclic rings may optionally
be substituted with 1 to 3 substituents selected from the group
consisting of hydroxy, halogen, nitro, cyano, (Cj)alkylthio, phenyl,
phenoxy, benzyl, naphthyl, (Cy.¢)alkyl optionally substituted by mono-,
di- or tri- halogen, or (Ci.¢)alkoxy optionally substituted by mono-, di-

or tri- halogen,
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R6 represents hydrogen; and R7 represents hydrogen.
10 7. The phenyl or heteroaryl am no al kane

walerwaidpese, its tautoneric or stereo- isoneripkCT/@PIN3/011976

or a salt thereof as clained in claim1, wherein said
derivative is selected fromthe group consisting of
the foll ow ng conpounds: 15-3912-am noet hoxy)- N
{6-[4-(benzyl oxy) phenyl ] pyri m di n-4-yl} phenyl -

‘al ani ne; 4-chl oro-N-

{6-[4- ( Cyc']ﬁfr ORY r%?ettnlfoé%{% Q)li}etﬂ ltl)ﬁ gngx%g%c cY1 }cﬁhﬁ&éﬁjocychc

- al ani ne; UOI‘O enzy

pyrim di n-4- yI ) pheRYkiataMifae thg%r(ﬁ\!rp(cﬁmmstmg of cyc10propy1 cyclo-
{4-[ (3, 5-difluorobenzyl ) oxy] phenyl

}
pyri m di n- 4-yl) -ieitydy eydopeniyly pyclglpea(m ryrrolidingl pyrrolyl, phenyl,
{4-[(3,5

- di I uor obenzy! YRS ARy hetreAoxollh) R eyl 1so-

N- (6- indolyl, qumolyl and dihydroisoquinolyl,
{4-1(3, 5-di fl uorobenzyl ) oxy] phenyl } pyrim di n-4-yl ) phen

yl al ani ne; N-(6-

{4-[ (3, 5- di met haxybenzyl ) o he ri i

pyri di n-2-yl - 250 53 P %g&?hlgr&/ }F(%c or Heterocyéilc) rmgs may
- di met hoxybenzyl ()&j%{éﬁll éﬂbs‘}ltuted with 1 to 3 substituents selected from
pyrim di n-4-yl)norleucine; 6-

{4-[(3, S-di net hcﬂny lgmmpydo)mxty@g)hﬁmdr@w hiatrigdi,mittoy¢yaphe(Ci.)-

? Zl ?l( gn:c Inﬁor ober?ﬂ’ﬂlmy]%ﬁ@ﬂyll}hﬁ??’fym BPHh- PRyl (Gigalkyl
i n-2-yl al ani ne; (ﬁN g Iy iu%st[l&l?edfdaiﬁ%ﬁ@e&zx& LA FRENE (Crog)-

pyrimdin-4-yl) | ani ne;

N-(6-{4-[(3-net m@@mpﬁphali;xyﬂbpmreﬁlbbfpyomm di nx #i-hlog8n,
-pyridin-2-yl- alanine; W 2004/ 043926
PCT/ EP2003/ 011976 - 195 N-(6- {4-[(3

R rret hoﬁybe%}ﬂe)sé}ﬁ/ L%%SEéH h?&fok{zn (@2 Dyaficediy), 1L i)gﬁ&ﬁﬁepynmﬂm—
{4 [(3 rre}\l_hﬁxmelyl,)ﬁyhdyy] phenyl }pyr| ni di n-4-yl) phenyl a

| ani ne;
{4-[(4-fl uorobenzyl)oxy] phenyl } pyri m di n-4-yl) phenyl aI

ani ne; (C)-6)alkoxy optionally substituted by phenyl,

(C1.¢)alkyl optionally substituted by phenyl, methylthio, mono-, di- or
tri- halogen, or (Ci.¢) alkylsulfonyl, '

phenyl optionally substituted by halogen, hydroxy, nitro, amino, N-
(dihydroimidazolyl)amino or (C,.¢)alkoxy,

wherein

said (Cy.)alkoxy optionally substituted by amino, N-(Cy.)-
alkylamino, N,N-di(C;.¢)alkylamino, or morpholino;

R®  represents hydrogen or (Ci.¢)alkyl;
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N-( 6-
{4-[2-(1H pyrrol -1 -yl)ethoxy] phenyl } pyri m di n-4-yl) phe

wmydoaloaineae; 5 PCT/EP2003/011976

N-[ 6- (3" - net hoxybi phenyl - 4-yl ) pyrim din-4-yl ] phenyl al a
ni ne;

N-[ 6- (4' - met hoxybi phenyl - 4-yl{ppyri m di n-4-yl ] phenyl al a
nine; N

{6-[4-(1, 3-benzodi oxol -5-yl ) phenyl ] pyri m di n-4-yl } phen

yl al anine; N : .
Vo[ 4 Bo phEHRIFSER SRR JARAZPRY £F Ny by frogy)apginocarbonyl;
-3-pyridin-2-ylalanine;, N

{6-[4-(2-phenyl et hoxy) phenyl ] pyri m di n-4-yl } phenyl al an
i ne; 1@°N- represents hydrogen, phenyl or pyridyl;

{6-[ 4-(benzyl oxy) - 3-f | uor ophenyl ] pyri m di n-4-yl }
-3-pyridin-2-ylalanine; N {6-[4-(benzyl oxy)-3

-fluor Rphenyédr&\éﬁﬂsrﬂy&iogaﬁ-aﬁh} phenyl al ani ne; N {
6-[4- (b enzyl'oxy) phényl] -5 -fluoropyrimdin-4-yl}
phenyl al ani ne; N

{6-[4-(benzyl oxy) phenyl ] pyri m di n-l4-yI }

-3-(2- %or phé?Hr?F-eﬂt-SWg%ﬁ%&y) - phenyl al ani ne; 15 N

{6- % 4- (benzyl oxy) phenyl ] pyri m di n-4-yl}

-3-[ 2- (di net hyl am no) et hoxy] - -phenyl al ani ne; N

{ 6: [ 4- (Thengyehgixy) peeroafipymingi alkmed dgrliative of the formula (I), its

i g FZSjEC%JéQ%OXyEpg‘I%g%;;%g‘S%%}I&ny' Nm;h' i arﬁalf_tmr?of as claimed in claim 1,

-3-pyridin-2-yl-alanine; N

{6-[4-(benzyl oxy) phenyl ] pyri m di n-4-yl}

- 4- chokxdekemyl al ani ne; 20 N

{6-[4-(benzyl oxy) phenyl ] pyri m di n-4-yl}

-4-fl uorophenyl al ani ne; N

{6-[4- (Jhenz X henyl ] pyri mi di n-4-yl} -norl euci ne;

N {6-T4-( bé%?%/ﬁ\é é%y) phenyl ] pyri m di n-4-yl}

- phenyl al ani ne; N { P

6-[ 4- (benzyl oxy) phenyl ] pyrim Llnﬁ yl} tryptophan; N

{6-[4-(benzyl oxy) phenyl ] pyri midi n_4-yl} tyrosine; 25

N- {6-[4-(cycl opropyl net hoxyJ ph | Tpyrimdin-4-yl}

- 4-fl uorophenyl - al anine; N ’ '

{6-[4-(cycl opropyl net hoxy) phenyl ] pyri m di n-4-yl}

- phenyl gt ani ne; N

{6- [ 4- QnendXywetQyreppaenH:pyri ni di n- 4- yl } phenyl al ani

ne; N-

{6-[ 4- (phenyl et hynyl ) phenyl ] pyri m di n- 4-yl } phenyl al ani

ne; 30 R'  represents hydrogen, hydroxy, halogen, benzodioxolyl, naphth-

N-{6-[4-(pyridin-3-yl nethoxy)phenyl ] pyrimdin-4-yl}phe

nyl al ani ne; and YN “cyclopropy ethoxy, ‘cyclobutylmethoxy, cyclopentyl-

§1|6n536 (benzyl oxy) oyl ! né}%lo\’ﬁlel(MeltﬂHX : néy%léﬂe}lwdn%,a cyclo-
hexylcarbonyl,  pyrrolidinylmethoxy,  pyrrolidinylethoxy,

phenoxy, benzyloxy, fluorobenzyloxy, difluorobenzyloxy,
hydroxybenzyloxy, methoxybenzyloxy, dimethoxybenzyloxy,
1H-pyrrolylmethoxy, 1H-pyrrolylethoxy, pyridinyloxy, tri-
fluorometylpyridinyloxy, pyridinylmethoxy, phenylethoxy,
pyridinylethoxy, phenylpropoxy, cyanopyridinyloxy,
pyrimidinyloxy, tliﬂuororhethylpyrimidinyloxy, quinolinyl-

oxy, benzoyl, fluorobenzoyl, chlorobenzoyl, anilinocarbonyl,
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WD 2004/ 043926 PCT/ EP2003/011976 -196 8. The phenyl
or heteroaryl am no al kane derivative, its tautoneric

worood/osabd thereof as clainmed in claiml1l, wherpei/RPRa3/E1976

derivative is selected fromthe group consisting of

the follow ng conmpounds: 5 N

{6-[4-(benzyl oxy) phenyl ] pyri 83 n- 4-yl }
-3-pyridin-2-yl-Dal anine; N

{6-[4-(benzyl oxy) phenyl ] pyri m di n-4-yl} -D- norl eucine;
iN;1{e§- [aﬁ;j( anzyl %’é&ﬁ%ﬂl&' ] Bgﬂioma%iﬁé,d"fﬂf‘}n'yﬁ'c%ﬁa%h@,l aﬁhenyl—
{6-[4- (cycl opr opyifamfixeny) Pt ] pieiinilthingtadriyd,} cyclopropyl-
- D-phenyl al anine. 10 9. A medicanent conprising the
phenyl or het er caetyylamirionanilinpapidyteri vative, its
tautomeric or stereoisoneric form or a

physi ol ogi cally acceptable salt thereof as clainmed in
claiml as an agik¥f JpRehadi abktituldl wih e sesbtiaRARNklected
as claimed in cllaim9, further conprising one ' or

nmore phar maceutfranalthy gamop eptsibing ekvit, amtlkoxyl sthomhemethyl-
nmedi cament as cl aj ned iﬂ cé im9, wherein the phenyl

or heteroaryl éﬁﬁotheélD’ AP Y ati ve, its tautoneric

or stereoisoneric form or a physio- 20 logically
acceptable salt thereof is an I P receptor antagonist. )
12. The nedi cangy.akkyt bptioratly isnbstitatiednby dndino, N-(benzyl)amino,

prophyl axi s- and/ or treatnment of. - .urol ogical .disorder.

or disease. 25 78dolyhds I o s 1@9\&1&(}@ ) fligly@qog,lomnnolyl,

9 for prophyl axi n abdtionk ThSituted b
eR0E) PReAO SRR e P oty b by

nmedi canent as cl prophyl axi’s
and/ or treat menthaldgenhypot ensi on. 30 WO 2004/ 043926
PCT/ EP2003/ 011976 - 197

(Ca.¢)alkeny! optionally substituted by phenyl,
(Cy.6)alkynyl optionally substituted by phenyl, or

(Cig)alkoxy optionally substituted by trifluoro or methoxy;

R? represents hydrogen, (Cz.)alkenyl, (Cz.¢)alkynyl, pyrimidinyl, indolyl,
pyridyl,

(C1.¢)alkoxy optionally substituted by phenyl,

(Cr.¢)alkyl optionally substituted by phenyl, methylthio, mono-, di- or
tri- halogen, or (Ci.¢)alkylsulfonyl,

phenyl optionally substituted by halogen, hydroxy, nitro, amino, N-
(dihydroimidazolyl)amino or (Ci.g)alkoxy optionally substituted by
amino, N-(Cy.¢)alkylamino, N,N-di(C;.¢)alkylamino, or morpholino;
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15. The nedi canent as clainmed in claim9 for
prophyl axi s and/or treatnent of henophilia and

wheomnidragge. 16. The medi canent as clai med i n BCBEP2093/011976

for prophylaxis and/or treatnent of 5 inflammation.
17. Use of conpounds according to Clains 1 for

manuf act uri ng a nedi canent f-d%4 -t he treat ment and/ or
prophyl axi s of urol ogical disorders. 10 18. Use of
conmpounds according to Cains 1 for manufacturing a

medi cagent f{orec.iid .ment and/or prophyl axis of
pai n. 19. Us% eosf tcg &%g%s according to Clains 1 for

manuf acturing a nedi canent for the treatnment and/or
prophyl axi s of hypotension. 15 20. Use of conpounds
accor df\ng t FPPESseitiearoxner tepaed¥et uri ng a nedi cament
for the treatnent and/or prophylaxis of henophilia
and henorrhage. 21. Use of conpounds according to

C ai msR! f oreprmentt Apdrogémg a nedi canent for 20 the
treatment and/or prophyl axis of inflanmation. 22.
Process for controlling urol ogical disorders in humans

and angeml s jpnistration of an IP
recept %r - ant’ %%%’.ﬂggﬁf’%e“e??‘ict ive anmount of at |east
one conpound according to clainms "1. 25

R’ represents hydrogen.

7. The phenyl or heteroaryl amino alkane derivative, its tautomeric or stereo-
isomeric form, or a salt thereof as claimed in claim 1, wherein said derivative

is selected from the group consisting of the following compounds:

3-(2-aminoethoxy)-N- {6- [4—(benzyloxy)phenyl]joyrimidin~4-y1} phenyl-
alanine;
4-chloro-N-{6-[4-(cyclopropylmethoxy)phenyl|pyrimidin-4-y1} phenyl-
alanine;

N-(6-{4-[(2-fluorobenzyl)oxy]phenyl} pyrimidin-4-yl)phenylalanine; ‘
N-(6-{4-[(3,5-difluorobenzyl)oxy]phenyl} pyrimidin-4-yl)-3-pyridin-2-yl-
alanine; 4
N-(6-{4-[(3,5-difluorobenzyl)oxy]phenyl} pyrimidin-4—y1)norleﬁcine;
N-(6-{4-[(3,5-difluorobenzyl)oxylphenyl} pyrimidin-4-yl)phenylalanine;
N-(6-{4-[(3,5-dimethoxybenzyl)oxy]phenyl} pyrimidin-4-yl)-3-pyridin-2-yl-
alanine; '
N-(6-{4-[(3,5-dimethoxybenzyl)oxy]phenyl} pyrimidin-4-yl)norleucine;
N-(6-{4-[(3,5-dimethoxybenzyl)oxylphenyl} pyrimidin-4-yl)phenylalanine;
N-(6-{4-[(3-fluorobenzyl)oxy]phenyl} pyrimidin-4-yl)-3-pyridin-2-ylalanine;
N-(6-{4-[(3-fluorobenzyl)oxy]phenyl}pyrimidin-4-ylphenylalanine;
N-(6-{4-[(3-methoxybenzyl)oxylphenyl} pyrimidin-4-yl)-3-pyridin-2-yl-

alanine;
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N-(6-{4-[(3-methoxybenzyl)oxy]phenyl} pyrimidin-4-ylnorleucine;
N-(6-{4-[(3-methoxybenzyl)oxy]phenyl} pyrimidin-4-yl)phenylalanine;
N-(6- {4-[(4-fluorobenzyl)oxy]phenyl}pyrimidin-4-yl)phenylalanine;
N-(6-{4-[2-(1H-pyrrol-1-yl)ethoxylphenyl} pyrimidin-4-yD)phenylalanine;
N-[6~(3"-methoxybiphenyl-4-yl)pyrimidin-4-yljphenylalanine;
N-[6-(4"-methoxybiphenyl-4-yl)pyrimidin-4-yljphenylalanine;

N- {6-[4-4(1 ,3-benzodioxol-5-yl)phenyl]pyrimidin-4-yl} phenylalanine;
N-{6-[4-(2-phenylethoxy)phenyl]pyrimidin-4-y1} -3-pyridin-2-ylalanine;
N-{6-[4-(2-phenylethoxy)phenyl]pyrimidin-4-yl}phenylalanine;

N- {6—[4-(benzylo>;y)-3 ~fluorophenyl]pyrimidin-4-yl} -3-pyridin-2-ylalanine;
N-{6-[4-(benzyloxy)-3-fluorophenyl]pyrimidin-4-yl} phenylalanine;
N-{6-[4-(benzyloxy)phenyl]-5-fluoropyrimidin-4-yl} phenylalanine;
N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-yl}-3-(2-morpholin-4-ylethoxy)-
phenylalanine; ‘ |

N- {6-[4-(benzyloxy)phenyl|pyrimidin-4-y1}-3-[2-(dimethylamino)ethoxy]-
phenylalanine;

N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-yl}-3 -hydroiyphenylalanine ;
N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-y1}-3-pyridin-2-yl-alanine;
N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-y1}-4-chiorophenylalanine;
N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-y1} -4-fluorophenylalanine;
N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-yl}-norleucine;

N- {6—[4;(benzyloxy)phenyl]pyrimidin—4~yl} -phenylalanine;
N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-yl} tryptophan;
N-{6-[4-(benzyloxy)phenyljpyrimidin-4-yl} tyrosine;
N-{6-[4-(cyclopropylmethoxy)phenyl]pyrimidin-4-yl}-4-fluoropheny!-
alanine; )
N-{6-[4-(cyclopropylmethoxy)phenyljpyrimidin-4-yl}-phenylalanine;

N- {6—[4-(phenoXymethyl)phenyl]pyﬁmidin—4-yl} phenylalanine;
N-{6-[4-(phenylethynyl)phenyl]pyrimidin-4-y1} phenylalanine;

N- {6-[4-(pyridin-3-ylmethoxy)phenyl]pyrimidin-4-yl} phenylalanine; and
N-{6-[6~(benzyloxy)pyridin-3-yl]pyrimidin-4-yl} phenylalanine;
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The phenyl or heteroaryl amino alkane derivative, its tautomeric or a salt
thereof as claimed in claim 1, wherein said derivative is selected from the

group consisting of the following compounds:

N-{6-[4-(benzyloxy)phenyljpyrimidin-4-y1}-3-pyridin-2-yl-D-alanine;
N-{6-[4-(benzyloxy)phenyl]pyrimidin-4-yl}-D-norleucine;
N-{6-[4-(benzyloxy)pheny!]pyrimidin-4-y1}-D-phenylalanine; and
N-{6-[4-(cyclopropylmethoxy)phenyl]pyrimidin-4-yl}-D -phenylalanine.

A medicament comprising the pheny! or heteroaryl amino alkane derivative,

its tautomeric or stereoisomeric form, or a physiologically acceptable salt

- thereof as claimed in claim 1 as an active ingredient.

The medicament as claimed in claim 9, further comprising one or more -

pharmaceutically acceptable excipients.

The medicament as claimed in claim 9, wherein the phenyl or heteroaryl
amino alkane derivative, its tautomeric or stereoisomeric form, or a physio-

logically acceptable salt thereof is an IP receptor antagonist.

The medicament as claimed in claim 9 for prophylaxis and/or treatment of

urological disorder or disease.

The medicament as claimed in claim 9 for prophylaxis and/or treatment of

pain.

The medicament as claimed in claim 9 for prophylaxis and/or treatment of

hypotension.
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The medicament as claimed in claim 9 for prophylaxis and/or treatment of

hemophilia and hemorrhage.

The medicament as claimed in claim 9 for prophylaxis and/or treatment of

inflammation.

Use of compounds according to Claims 1 for manufactuﬁng a medicament for

the treatment and/or prophylaxis of urological disorders.

Use of compounds according to Claims 1 for manufacturing a medicament for

the treatment and/or prophylaxis of pain.

Use of compounds according to Claims 1 for manufacturing a medicament for

the treatment and/or prophylaxis of hypotension.

Use of compounds according to Claims 1 for manufacturing a medicament for

the treatment and/or prophylaxis of hemophilia and hemorrhage.

Use of compounds according to Claims 1 for manufacturing a medicament for

the treatment and/or prophylaxis of inflammation. -

Process for controlling urological disorders in humans and animals by
administration of an IP receptof-antagonisticly effective amount of at least

one compound according to claims 1.



