WO 2004/ 096777 PCT/ EP2004/ 003910 PYRI M DI NE
DERI VATI VES USEFUL FOR THE TREATMENT OF DI SEASES
WORDHAIED BY CRTH2 DETAI LED DESCRI PTI ON OF | NMEMIPIOD/003910
TECHNI CAL FI ELD The present invention relates to a
pyr i mi RYRMIBINE PﬁR'V&TWﬁ&: HSEEULFPRI THE TREAIMENE OF
i ngredi ent of phRISEASES MEDIAREDRY &RTHE. The
pyrim di ne derivative of the present invention has
UETAR EDDESERISHONOF ANCENGIORDAt tract ant recept or,
expressed on Th2 cells) antagonistic activity and can
used for the prophylaxis and treatnment of diseases
TMI%%EI%Qh CRTH2 activity, in particular for the
treatnment of allergic diseases, such as asthma,
TRE bREGk vEdioRird1hes todlfRkfdifle BMatild WhicRRCisefal :is%gibﬁve ingredient of
conjunctivitis; eosinophil-related di seases, such
piTageugeal @[ppgragwdﬂmwngh@n% idanetive gf the present invention has CRTH2 (G-
r
Fog?j' ﬁg?ﬂﬁpéed c%kr oaﬁt?%:gabn?lt%l g(?I eaﬁgig d%g gg%gaﬁyﬁrltég%mstlc activity and can be
ulscﬁluﬂoradytpwhslaxm ahditreatmem obf disteses amlmﬂdsw1tlaﬁETH2 activity, in particular

nf | ammt o i seasgs char cterl h t
0 SRR, SRR ST DERUARE ek TP S,
aﬂ&éﬁmﬁnjuhdﬁfvltﬁﬂmmeﬂm 1’613\1@|dlse£kle§ G&Sﬁas CtHuE@St&tulsslﬁ/ndrome and sinusitis;
colitis, Crohn's diseas chroni c_obstructive

e,
bawophibHS diseictierychant baé(?pth’FI 5 ukemign (SRSRIS_NFICARE and basophilic

1R oslsS mahlghﬁlr AL 'oﬂlelc iRk che mﬂﬂirﬁﬁl%ﬁyamsears&c Bk Rkerized by T
expressed on Th2 cells (hbgata et al. | munol .

Iyrgphocytes7 gud1 prebise 1oBogyte BBYTARSpHER & @ﬁmae&s%mmsmﬂammatory bowel

d.{fﬁ’_%r e%tw@lcohtls’] Cﬁ%% dl%&g COil’Binhrgﬁ? “ob&Rrktiv d@&%)mary disorder) and

Fari'zati on een seen ergi c di seases
a3an.as asthma, allergic rhinitis, atopic dermatitis
and allergic conjunctivitis (Romagnani S. | nmunol ogy

13@%@% §%§?i§%% 266, 1997; Hanmad H. et al., Bl ood,

§ 2001). Th2 cells regul ate aIIerglc

di seases by producing Th2 cytokines, such as |L-4,

JRTHR ia Rk d3-proteirBedufied sheneiattatbtam rdceptommaipiebsed o GR2 cells (Nagata et al. J.

1999-2 ola.et. al. 2 22

901 Vgt 2B T2, 1999 eFn s R g o 3056 Mea., 100,255
2Burmont). F.J., Exp. Qpin. Ther. Pat., 12, 341 367,

2002) These Th2 cytoklnes directly or indirectly

i nduce actl t|o primng and ed. .. .
oo s praih e P Sieheonsudos RSl LCHy hiniis, aopi
dbASEREIhS allér cadohﬁﬁﬁiv%sd(@%gx‘fhﬁ @S@tﬂﬁuﬁtlo?} Toda§ 18, 263-266, 1997,
| mmunol ., 16 5637- 5645, 1998; Pope et

Hamngaddi; egli, ﬁ]oop{% hips- 1141@801)53,};2 qulf re@@m_alfquéq diggases by producing
14112 Mgt gq?é @ucéRTHL A8 g .23 (0?1%2 280, ilr%%\?x)ol 1653399-2007, 1999;

i's produced from mast cells’ and
\belhet ali, Bpedt 2225 22é@1 H98cWebtsetiah, J. dnraingfi, d 65)i 19844 &52000; Dumont

F(GJ{\,IE@(atS 1§t'ﬂ]aglx ‘Pat. I\g8§4lL%2OOL&Zg[g1 %gﬁﬁlggj&ﬁ%g 9 H|o¥ ﬁxidirectly induce

mlg\rdﬁ@re&cﬁﬂag6rﬁtmﬁﬁngiﬂﬂ @clohgedtsunivabbf difiedtar eklls such as eosinophils and
eosj] nophi | s, nd ba hils,
basop{nls F1Jn allergxc iseases ?S%gz et al’, J. Immunol., 160, 5637-5645, 1998; Pope et al., J.

Allergy Clin. Immunol., 108, 594-601, 2001; Teran L.M., Clin. Exp. Allergy, 29, 287-290, 1999).

PGD,, a ligand for CRTH2, is produced from mast cells and other important effector cells in
allergic diseases (Nagata et al., FEBS Lett. 459, 195-199, 1999; Hirai et al., J. Exp. Med., 193,
255-261, 2001). PGD, induces migration and activation of Th2 cells, eosinophils, and basophils,
in human cells via CRTH2 (Hirai et al,, J. Exp. Med., 193, 255-261, 2001; Gervais et al., J.
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in human cells via CRTH2 (Hirai et al., J. Exp. Med.,
193, 255-261, 2001; Gervais et al., J. WO 2004/096777

wEFebsaR2004/ 003910 -2 Al l ergy O in. I mrunol . , PADBP2004/003910

982-988, 2001; Suginoto et al.-23J. Pharnmacol. Exp.
Ther., 305, (1), 347-52, 2003) Ther ef or e,

ta i sts mhlc e.bi.ndi n T
SELRI05H Al SR S I9,00. SRR EDp o, 05,0,

d45622083). such as ast hma, aIIerglc rhinitis, atopic
dermatitis and allergic 5 conjunctivitis. In

BRIt PopBE T8 s DR bl COHGH ! LT BBRFYE: PRpuld S userul for

Sestthehtt dfSal(er@edisesse§tsuctl as adifa, JallefRRS fiiditis, Gedplic adtehatitis and allergic

Mol. Biol., 15, 443-450, 1996; Fan et al., J. Allergy

ePnivnetivifisunol .. 106, 551-558, 2000), and Chur g- Strauss

syndrone (Coffin et al. J. Allergy din. Imuno

19 hdditidB- dddal 18880f %Hﬁé?fn@%l led@flceaha%ldaeﬁﬁﬁstraﬁz% the contribution of

785-787, 2000). In 10 the tissues of these tie

gesstophily in sinpgits Glambles eraledimt b Rsepie Geil gechMpl: lwﬁ H43 -450, 1996; Fan
i RO t r

$0a 5‘1/%18* 110141%91 mﬁ 184, = gsssgg% £ &gnlﬁrhtrah%gﬂcﬂl)me (Coffin et al.,

Qr@ldhng:st Chm Imfrrupo. nﬁﬂét 11(6e1|2l35199ﬁdl§1mesa“tarﬁe ak.etllangyt, FENT856MR7, 2000). In

u%éi‘sﬂq%g hf éhe%eﬁnenenrtse f %Etedellscga;xrl%l% 0, sgetrrvaeeosI ?S] ctc:)o; H)%Trll_eche 1t€ g(asmophlls (Khan

di sledsadergy inasmibinol Q166 r1a06$16y BODOO N igfGdgested that PGD, production
?IHUSItIS antagonlsﬁﬁ can be_useful for

CRTH2
B T S eREucst TEaRaTIESE ghiePI R TR Te; JoH s antagonists are also

S5EEH fasSthd aearbhi dfG e bkkssmg - re@Jﬂé’dQﬁéeﬁseb' ki dhCRAharg@8thuss syndrome and
basophi |l i c | eukocytosi s ecause of high expression

é}pus@:gTI_@Ra"ﬁ%:ggqﬁgmsqsscan @l%ulp@has,qt%rfor fhe treagpeng|of some basophil-related
dissfLoseR aE %Qsoﬁﬂlm‘: h&rilexﬁlaor:hr £ iy el J]Qn}c%ﬁa{sbﬁ‘rﬁﬂid Téﬁko&yt&g's because of

represented he general fornu
Mghle@resg@nwﬁ@R§Ha oRbasophilkyl R = H or alkyl as an
internedi ate for the preparation of antineoplastic

@%&éﬂlﬁéﬂ(}% Egrdns% 0368 M: %ﬂﬁ}’?eléfs of\%?n?n(?cp rél"e/ 9 9r§/7at¥v7e represented by the

general formula:

a—0

wherein

= alkyl

R’ =H or alkyl

as an intermediate for the preparation of antineoplastic agent (Khimiko-Farmatsevticheskii
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-3- Zhurnal (1979), 13(9), 36-40). GB2262096 di scl oses
pyrim di ne derivative represented by the general

wo ooomde@77 Ra~N~ Rb | | N/ Rc NRd Al wher eP@I/BPA)4/003910
Ra, Rb, Rc, and Rd are defined3n the application, as
an angiotensin |l antagoni st. However, none of the

fere o) reference discloses pyrimdine
gg?’ﬂ/‘a{l??ﬁés?ﬂébi #gﬁ)r)'CRTI—Q antagoni stic activity. The
devel opnent of a conpound, which has effective CRTH2
SB2ACR0NG 8ist16sea pimintiding demivhtic@n pleeentel By Wisea@dnéralr fotrh@a:
prophyl axi s and treatnent of di seases associated with
CRTH2 activity, has been gdesinred. .SUWARY OF THE
I NVENTI ON Thi s invention is vide a pyrimdine
derivative of the formula (I)y their tautoneric and
stereoisoneric form or salts, Yest®& or prodrug
thereof: R R4 R3 1 NN R5 IN-Fk¢g NRZ 15 wherein
R represents hydrogen, V\D2004K096777
PCT/ EP2004/ 003910 A

1
wherein
A, Ra, Rb, Re, and Rd are defined in the application,
as an angiotensin Il antagonist.

However, none of the references and other reference discloses pyrimidine derivatives having

CRTH2 antagonistic activity.

The development of a compound, which has effective CRTH2 antagonistic activity and can be
used for the prophylaxis and treatment of diseases associated with CRTH2 activity, has been

desired.
SUMMARY OF THE INVENTION

This invention is to provide a pyrimidine derivative of the formula (I), their tautomeric and

stereoisomeric form, or salts, ester or prodrug thereof:

RG
R4 \ RS
NN ()
Rs
1
s
RZ

wherein

R represents hydrogen,



-4 0HOOHYSY n/On HH HHHY A"/ Y 4ffl H

or HYQ*n OH in which n represents an integer of
W®2400/086777 QL- represents -NH, -N(Cl_6 al kyl) - PCDEP200%/003910

. 5 Y represents hydrogen, C3-8-cycloal kyl optionally

substituted by C1_6 al kyl, C3.8 cycloal kyl fused by

benzene, aryh or heteroaryl, whereil said aryl and

het eroaryl afjeHopti onalfjy substitutledd at a

substi t ut abre giti onAM ne o f¥erle substituents

sel ected from the group consisting @f!, cyano, hal ogen,

nitro, guanidino, pyrrolyl, sulfanoyl, Cl1L 6

al kyl am nosul fonyl, di (C}, 6 10 al kyl)am nosul fonyl,

phenyl oxy, pheny , am no,| Cl. 6al kyl am no, di (Cl_6) -

al kyl am no, M koxy \» Cl.6 al kanoyl, C1.6

al kanoyl am no,H "Icar banoylH Cl1.6 al &yl car banoyl,

di - (Cl_6al kyl )cé'lr banoyl, Cl 6 al kyl - sul fonyl,

Cl_6al kyl optionally substituted by nono-, di-, or

tri-halogen, Cl1_6 al koxy optionally substituted by

mono-, di-, or tri- halogen and C1_6 alkyl- 15 thio

optionally substy Qe Yy nono-, di-, or tri- hal ogen,

or aryl fused by |, 3:di"oxol ane; R2 represents

hydrogen or C1.6 %l kyl: R3 represents hal ogen, Cl.6

al koxy optionally substituted by nono-, di-, or tri-

hal ogen, W0 .20Q94/ 096777 PCT/ EP2004/ 003910

n represents an integer of 0 to 6;
-Q,-  represents -NH-, -N(C,_s alkyl)-, or -O- ;

Y represents hydrogen, C;; cycloalkyl optionally substituted by C;.¢ alkyl,
C;.5 cycloalkyl fused by benzene, aryl or heteroaryl, wherein said aryl and
heteroaryl are optionally substituted at a substitutable position with one or
more substituents selected from the group consisting of cyano, halogen,
nitro, guanidino, pyrrolyl, sulfamoyl, C,s alkylaminosulfonyl, di(C,.s
alkyl)aminosulfonyl, phenyloxy, phenyl, amino, C,.salkylamino, di(C,.)-
alkylamino, C,, alkoxycarbonyl, C,s alkanoyl, C,s alkanoylamino,
carbamoyl, C,¢ alkylcarbamoyl, di-(C,calkyl)carbamoyl, C,s alkyl-
sulfonyl, C,.¢ alkyl optionally substituted by mono-, di-, or tri-halogen, C,_
alkoxy optionally substituted by mono-, di-, or tri- halogen and C,¢ alkyl-
thio optionally substituted by mono-, di-, or tri- halogen,

or aryl fused by 1,3-dioxolane;
R? represents hydrogen or C,¢ alkyl;

R? represents halogen, C,¢ alkoxy optionally substituted by mono-, di-, or tri-

halogen,
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-5 R3a LXa 1R3c [SIIR3¢c N 3b N')" 3c RRor in
whi ch R3a and R 3b i ndependently represent C3_8

wa@yokosd7Ryl , or Cl_6 al kyl which Cl1.6 al kyl optT/BP204/§03910

substituted by carboxy, C3_8 cycloal kyl, carbanoyl ,
Cl 6 alkyl- 5 carbanoyl, aryl-substituted C1_6
al kyl carbanoyl, Cl1 6 alkylcarbanoyl

di (C1. 6a|ky|)carbanny .. C3_8 cycllo car bano
C3_8het erocy®®- cafbgnyh, (Cl_6)4l%yl afi no, \
di (C1. 6) al kyl n1no r %: aal KoXyN_q resents R™

i nteger of ¥'te resents dRAg hyﬁroxy
car boxy, or Cl1. alk§l optlonally substltuted 10 by
hydroxy, carboxy or (phenyl-substituted Cl_6

al kyl ) carbanoyl ; Xa represents -0-, -S- or -N(R3d)- in
whi ch' R d iePidsents Cl 6 al kyl: R4 represents

hydr ogen, hal ogen, Cl 6 al koxy, di (Cl1_6 al kyl)am no or

Cl_6 al kylg»1gy Rptlﬁ&BaJdleﬂly%ﬁ}éJehi Al &5 eI oBC A M8 Ywhich C, alkyl

or mono-, di-, or tri- halogen; R5 reépresents
hydr ogen, or Clopslomllywubstl@ﬁ@ﬁ bascarfbm/e%nﬁ@l%le\wb@x@bamoyl Ci alkyl-

carboxam de, nifrile¢ gf’r?&le%l[)éﬁl%é’ la é %IF)Slgﬁﬁamc%yl]fos 156 alkylcarbamoyl,

enbodi nment, conpoun ormu are
wherein: R regi@sdkilxaBaoy® HCssj deloalkylrarbaddyd; - €Y sheterocyclo-

20 H OH 200 9677 )
SCT? EP2004] Bosgﬁlo“y‘g&h gg%ﬁ&%"nﬁ’éghﬁ%ﬂ‘yﬁ?“é‘ﬁ% or Gre Y
2; -Ql- represents -NH, -N(C1_6 al kyl)-, or -0-;

q represents an integer of 1to 3;

R* represents hydrogen, hydroxy, carboxy, or C,¢ alkyl optionally substituted
by hydroxy, carboxy or (phenyl-substituted C, ¢ alkyl)carbamoy];

Xa represents -O-, -S- or -N(R*%)-
in which
R* represents C, alkyl;

R* represents hydrogen, halogen, C,¢ alkoxy, di(Ci¢ alkyl)amino or C,¢ alkyl
optionally substituted by C;.¢ alkoxy, or mono-, di-, or tri- halogen;

R’ represents hydrogen, or C, ¢ alkyl; and

R® represents carboxy, carboxamide, nitrile or tetrazolyl.
In one embodiment, compounds of the formula (I) are those wherein:

R' represents

o H
0
H oy /U\/\ ad|yy
: n Ay \\H/ "
H , 0 H

, or

in which
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Y represents Cl1_6 al kyl, C3_8 cycloal kyl optionally
substituted by C1_6 alkyl, C3 8 cycloalkyl fused by

whenzeng7sel ected fromthe group consi sting of PCBEP2004/003910

i ndenyl , and tetrahydronapht hyl6- aryl selected from
t he group consisting of phenyl and napht hyl, or

het er oar yl selectggluggnue 9§% ) consisting of

i ndol ylI , qU|non enzor U ﬁy uranyl, chromanyl
and pyridyl wherein said aryl and heteroaryl are
optional | y-@.ubste‘ptesetxmw-, A(Cuhiyl)t, ot @bl e position
Wi th one or nore substituents selected fromthe group

consi sting,10 of ¢ ano h rro "
sul fanoyl , Y1 6 BIRa %E%Sdn"ﬁ"al[‘ﬂﬁtp%mély Sbsstuted by Ci6 alkyl,

al kyl ) am nosul foméycloﬁikghﬁisw(yy béﬂi@rﬂ:yielected from the group consisting of
Cl1_6al kyl am no, ‘ﬂé al kyl am no,
al koxycar bonyl , méﬂlyb a HﬁB’)‘}Toﬁthi‘tB’I a&é?ﬂmﬁom ¢be group consisting of

al kyl car banoyl , ](aq;aﬂ HihyYdr) 1o RE ATV kctedhof th e of
al kyl sul fonyl, ' Cl y gﬁ) }gptrl onal f’g@su%ét Ut oy BfoyP consisting o

mono-, di-, or mﬁ@ylhawegl@h berzpfugany], feragyl oghroroerer] byd pgidyl, wherein
substi t ut ed by 1 S het@Bardi by gﬂ’l

al kyl thi o optiona I subsetél?tar% d b ogﬁ{?n &gﬁmgﬁaaft a substitutable
tri- hal ogen; aprditief withpme semos siuymt@gerselettnd fomtthegroup consisting

enbodi nent, co unds f t he fornul re.thos )
wherei n: R3 reggr%g ehit's a(lﬁ.g & QFRDQX)T@E %‘ ‘M/ 816 lkylaminosulfonyl,

substituted by mgalkytjammomfoﬁyu phehﬂb@g%enymeﬁl 6Xlatylammo di(Cy.6)-
NOR 3c NN NORic., N3b / sc¢c /~/"Rsc RRor in

whi ch R3a and F?l%ari"ﬁ&esehdg‘ﬁﬂcﬁrbf’@ﬁf g&erﬁ‘ﬂka@iylﬁmaP’kWrbamoyl Cis
optional |y SUbSJllk}IléHrl%%ogM d;x%tmaq)éyl)caﬁxl%ﬁxxcl a%%%ulfonyl Cis alkyl

cycl oal kyl, carbano car bamoy!|

al kyl)- car bamﬂtlom@s sgbsgifptqddu rmn%aip-barn@yhalog@s @.s alkoxy optionally
het er ocycl ocar hgpsuted & foho-

di (C1. 6) al kyl am no or % a koxy%m&agmr)%gragd C’6 alkylthlo optionally
hydr ogen, hydr mystlwailbmgqo—@in @ltri6haddgey andpt i onal ly
substituted by hydroxy, carboxy or

(phe t 6 al kyl ) car banoyl; and WD

2004/ 0967 ggrggéwé%%b"%?oosglo -7 Xa represents -0-,

-S- or -N(R3d)- , in which

In another embodiment, compounds of the formula (I) are those wherein:

R’ represents C,¢ alkoxy optionally substituted by mono-, di-, or tri- halogen,

in which

R* and R* independently represent C, alkyl optionally substituted by carboxy,
hydroxy, Cs cycloalkyl, carbamoyl, C,¢ alkylcarbamoyl, di(C,, alkyl)-
carbamoyl, Css cycloalkylcarbamoyl, C;; heterocyclocarbonyl, (C,.)-
alkylamino, di(C,.¢)alkylamino or C,_¢ alkoxy,

R* represents hydrogen, hydroxy, carboxy, or C,_ alkyl optionally substituted
by hydroxy, carboxy or (phenyl-substituted C, ¢ alkyl)carbamoyl; and



Rid represents C1_6 al kyl. In another enbodi nent,

conpounds of the forrmula (l1-i) are those wherein: Rs
WORA0ORBINNTYN (1-i) R5 \ N'R R2 5 R representGI/BPI04L103910

HYY yus* /nHH HHHY-A'/ HnHYor HH

1'l( *n OMH in which n represents an integer of 0 to

2; 10 -Q-_represents -NH,, - 6 alkyl)-, or -0- ;

Y represent® pheER{Fen Sn'gb’ri%h?fl',hlgl dol yl , qui nol yI ,

benzof uranyl, furanyl or pyridyl, WO 2004/ 096777

PCT/ EP2004/ 0039ihGvhielB wherei n sai d phenyl, naphthyl,

i ndol yl', quinolyl, benzofuranyl, furanyl and

R*  represents C,¢ alkyl.

In another embodiment, compounds of the formula (I-i) are those wherein:

R
RY R’
| N
N. 2N
(i)
R
1
\/R
2
5 R
R’ represents
6] 0]
H y Q g H
Y
n /U\/\Y /(I)I\(\Hn
H ) , H
H H
by A
A e
H H ,or
H )
H
Q, Y
O
o H
in which
n represents an integer of 0 to 2;
10 -Q,- represents -NH-, -N(C,¢alkyl)-, or -O-;

Y represents phenyl, naphthyl, indolyl, quinolyl, benzofuranyl, furanyl or
pyridyl,
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pyridyl are optionally substituted at a substitutable
position with one or two substituents selected from

w0 bw4geaoap consi sting of cyano, hal ogen, nitrBCT/EP2004/003910

phenyl oxy, phenyl, Cl1.6 al kyl -8ptionally substituted

by nmono-, di-, or 5 tri-halogen, Cl-6 al koxy

optlonally subst | tut d r trj- hal g-

gen and Cl.6 aIW ??HF g%??gﬁﬁw}VpgﬁﬁgfﬂPﬂP%bbﬁVO&”mYLﬁ”mwlm“
mono-, di-, or dyridyl fralop@enally siditifuarLaenbsinkiylé 98&Hon with one or
or Cl1_6 alkyl; R3 represents R3a ro_ 3c N1IR3b N R N J,

or N R3c 10 i ntWRnfubHiteesls selrqtedifipm theeayRi&PRsisyng of cyano, halogen,
represent C3.8 ﬁasfsgﬁalmly, p}Qﬁ 1@, Qlkgi &xlbnmtsws@lahwby mono-, di-, or
substituted by C3 cycl oal anoyl|

al kyl car banoyl , mp}wmym,-cus @B@H ?RItOe@ilmbﬁltuted by m0n0- di-, or tri- halo-
al kyl car bam)yl eglcm C aﬁ]éjltﬁ%r ﬁEH%Yl mb%n(:&%-b?%lolﬁxl 211- or tri- halogen;
car banoyl , cyc I car

C3.8heterocyclocarbonyl (C1_6)alkyl 15 am no,

di ( CIR®) al %yﬂemsmdmgem.@nvsalexy, Rao represents

hydrogen, hydroxy, carboxy, or Cl_6 alkyl optionally
substptute % D¥yihydroxy, carboxy or

(phenyl gtltuted Cl 6 al kyl)carbanoyl; R4

represents hydr ogen, chloro, bromp, Cl1_6 al koxy,

di (C1_6 al kyl)am no or 6 al kyl; 5 represent

hydrogen, or ngghayl; 2 represgnts tarboxy OFSA\T)
gnpoupds of the praggen

ﬁ np/ 3c p/%

tetrazolyl. The| prefer

invention are ad\fg | : or R3¢
{4-chl or o- 6- (di metthyl ani no) - 2-[ 4- ( 2- napht hoyl am no) ben
zyl ] -5-pyrimdinyl}acetic acid; {4-chloro-6- {nethyl
[ 2- oxo0-2-(.1- rolidinyl)ethyl]amno) -2-
[4-(2-napHPﬁ@§%anino)benzyl] -5- pyrinidinyl} acetic
aci d; WD 2004/ 096777 PCT/ EP2004/ 003910 -9

{ 4- chl or o-162 ahd [R2® (ndepmaeaplyl ’picia) Gz Q9S'616§1l&§ﬂ| lor Ci alkyl optionally
(met hyl ) am no] - 2- %ﬁ (2-na hthoylan1no)be yl]-5-
pyrim di nyl }acesﬂ) tuted By &qu%cpa(yfy&, c@rt[amoyl C, ¢ alkylcarbamoyl, phenyl-

[ 2- (cycl ohexyl agbdttuked?- OXOC4iMakbamoyl,  C, .4 alkylcarbamoyl, di(C,.gal
(et hyl ) ami noj - 2- [ 4- ( 2- ngpht%y 5‘%"%0? panayy Farbamoyl, - di(CqaliyD-
5-pyri m di nyl } #e@emeylaeisgyclgalkylcarbamoyl, Cs. gheterocyclocarbonyl (C1.e)alkyl-

{2-]4- (benzoqughﬁf? ?%M#AMén&&i %ﬂ%xi[z (cycl openty

| am no) - 2- oxoet hy

R* represents hydrogen, hydroxy, carboxy, or C,¢ alkyl optionally substituted
by hydroxy, carboxy or (phenyl-substituted C, ¢ alkyl)carbamoyl;

R represents hydrogen, chloro, bromo, C,.¢ alkoxy, di(C,_ alkyl)amino or C, alkyl;
R’ represents hydrogen, or methyl;
R® represents carboxy or tetrazolyl.
The preferable compounds of the present invention are as follows:
{4-chloro-6-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl]-5-pyrimidinyl} acetic acid;

{4-chloro-6- {methyl[2-0x0-2-(1-pyrrolidinyl)ethyl]amino}-2-[4-(2-naphthoylamino)benzyl}-5-
pyrimidinyl}acetic acid;
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pyri m dinyl }acetic acid; {4-chloro-2-
{4-[ (cycl ohexyl acetyl ) am no] benzyl }
WO Bo0fo27¢Tycl opent yl am no) - 2- oxoet hyl ] ( met hyl ) PCT/EP2004/003910
am no] - 5-pyrimdinyl} acetic atid;
(4-chloro-6-[[2-(cycl opentyl am no) - 2- oxoet hyl ] (et hyl)

Eéﬂoy ey amReT Bty e e & 7 Ty famineyben -5

p3filnidiny1}acetic acid;
[ 4-chl oro- 6- [[2 (cycl opentyl am no) - 2- oxoet hyl ] (et hyl)

LN P MRS L E AR ——
SyratibiayiPacktid 4c2d; ( cycl opent yl ami no) - 2- oxoet hyl ] (et hyl)
am no] -2- {4-[(2-yuinolinylcarbonyl) -

b I t d
{?Q‘* Zfﬂ]néfygaz%n%wzyﬁm% H%fi%r( ' C g%aeéét%yftﬂlﬂm@teﬂvlhmmol 5-
ARt Pcétt-acid; [ ( 2E) - 3- phenyl -

propenoyl | am no} benzyl ) - 5- pyri m d| nyl] acetic acid;
{4-chl or o- 2-
{{14>h fopar2 d il sy Betesiylasety arinodien el (1li2-(evdereptylepin2oprerthyl] (methyl)-

oxoét hyyﬁ%’(d‘“ Lace lcaar%ldno] 5-pyrimdinyl }acetic acid;
{4-chl or o- 6- { (cycl opent yl am no) - 2- oxoet h{l ] (met hyl )
(ém‘hlmp}G -H2-(§vg qpelsymmm%momqﬂb'é]ﬁwwl)amnm -2-{4-((3-

pﬁgﬂ’@% %%L’[l“f?&?‘@wo" eﬁ’i{dﬁ’g’:“‘h@%‘zg;‘?‘ C|o>o<|oet hyl ] (et hyl)

am no]-2- {4-[
[ﬂr-te_hlhm(gf[{éﬂim}dpylayﬂamm})béngdﬂ}yl]ﬁngyyl)ammﬁ]n?y04} {h@enétbylphenyl)acetyl]-

aci d; . .

a{“d‘l"jH‘f“&?fl&‘?é’-y[l["éd-“éyél?&‘ft‘cﬁ6%‘8% yl ami no) - 2- oxoet hyl ] (et hyl )

am no] -2- {4-[(4-nethyl benzoyl)am no] -

(behloyo-§-F[ B-( ¥ fopeitdhimino }-2-0rbeity 1 Jaatthlyl)arbno]-2- {4-[(2-quinolinylcarbonyl)-

| or cl ope tyl am no) - 2- oxoet hyl ] (et hyl )
éﬂﬁ"ﬁg ?ﬂ’y% &é%f%ffl m no) benzyl | -
5-pyrimdinyl }acetic acid; WO 2004/ 096777
[RCHIbIR2 g@%)@%MammﬁﬂZ oxoethyl](methyl)amino]-2-(4- {[(2E)-3-phenyl-2-
{2- (4-][ (1- benzof uran- 2-yl car bon(){l ) am no] benzyl }-4-chl o
Prepepo pRinceYrEr g pemy yPKiHyHagctigact
oxoet hyl ] (net hyl ) am no] - 5- pyri m di nyl }aceti c acid;
fa4nkd- @f{@-{ cﬁl[o;’otfeﬁz\@bgﬁﬁmbyﬁ mmnﬁc)gu@eﬁtpmhﬁr( thyl )
am no 4-[ (1 Hindol - car bonyl am no] benzyl
oxggetin) mﬁﬁhul Ainolys- @e"@@lﬁ@ylé@ﬂeac acid;
{4-chl oro-2-{4-[ (4-cyanobenzoyl ) am no] benzyl }-6-[[2-(c
{X(Elllf?)gﬁ@g[il(@}‘ﬂcﬂ)gﬁtyl%m% Qtom{étl]l)(lﬂﬁhhylb&mno] 2-{4-[(3,4-dichlorobenzoyl)-

rimdinyl acetic acl
a{mmﬂlbﬁn@)rlb56’-Y{1{nZdl@d};ﬂ@¢tGp¥eﬁt yl ami no) 2- oxoet hyl ] (et hyl)
am nol -2- {4-[(2, 3-di hydro 1 Hinden-2-

R ATk b M A R ety

mﬂnax@l}enzoy(l)émlr{oﬂh(eﬁzy@h@pmxyn;dhwt}ybe)tia@eiﬂ,yI ]-

{4-chloro-6-[[2-(cyclopentylamino)-2-oxoethyl](methyl)amino]-2- {4-[(4-methylbenzoyl)amino]-
benzyl}-5-pyrimidinyl}acetic acid,

{4-chloro-6-[[2-(cyclopentylamino)-2-oxoethyl](methyl)amino]-2-[4-(1-naphthoylamino)benzyl]-
5-pyrimidinyl}acetic acid;
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10 am no} benzyl)-5-pyrimdinyl] acetic acid;
[4-chloro-6-[[2-(cycl opentyl am no) - 2- oxoet hyl ] (et hyl )

waeionoye72? (4- { [ (4-phenoxyphenyl)acetyl]- PCT/EP2004/003910

ami no} benzyl)-5-pyrimidinyl]ac&1tc acid;
(4 chl or o- 6- (d| met hyI am no) - 2-{4-[ (2- qui nol i nyl carbony
%?%Por%% Z%/ %12:?1% mmhncs);\}/eﬁ%y?ﬁ-gt kdoro g [9 (cyclopentylamino)-2-

{n(ozﬂi)z}]@nqn}iye)amino%ﬁiyﬂmmmy]a]camaraial) benzyl) 5 15
pyri mdinyl] acetic acid; [4-chloro-2-

_‘{;_%'tl(gl %{ﬁgﬁéﬁ?ﬁ?}) a%m%ﬁn P}ﬂeh‘yﬁt}ﬂy hyé)}@gmmo& 2- {é C[pa{ -indol-2-ylcarbonyl)-

drfin610b04y D= 2pyrimidinyl}acetic acid;
{4- [(4 chl or obenzoyl ) am no] benzyl } - 6- (di met hyl am no) -5

L{Jé/ ] acetic_acid
2hieTP (%‘ ewmm)amrm?fn@l}{ ol rpeR P F )Pyt (methyD-
mﬂ@&tﬁﬁﬂh]}lm 1RMiL Adigi nyl ) acetic acid; 20

| oro-6 ? |rrethyl am no) - 2 (4

&4 (di met hyl am no) benzoyl ] a
Q7P 0= 1625y ¢ Ippantlaming)-2- @@éthiyﬂ(naféhy@amml eHdf2e3-gihydro- 1H-inden-2-
ﬁlﬁ:‘e[ﬂcﬁmﬁlo CHEIIPQ %\bﬁW}lazémaagi benzyl )

met hyl am no) - 5- pyri m di nyl ] aceti c aci d;

4- chl or o- 6- é(mgmst hyl am no) - 2- (4- {
1{44?11(01@ -p1lI2e(6Y ﬂh&?hymﬁﬁz@yttpﬂmw}/b@my] 3-(B A3 rphemdiphgnylacetyl]-

ﬁ?o}%lgl%&g ﬁﬁqulfglgaéfnc ae 4 chl orophenyl ) - 2- propenoyl ] a

m no) benzyl)-6-(di net hyl am no)-5- pyrimdinyl]acetic
[étﬂhbbfo MZZCMK@ME_VWHOP@WXE@MHMC@@BMO] 2-1{[[ Rphenoxyphenyl)acetyl]-
benz.o m nol benzyl } - 4- chl or o- 6- (di met hyl
Z?{)%[yrlp lmlélmf{]ycat%fcaé dll c acid; [4-chloro-2-
14 [(2 5-di chl orobenzoyl ) am no] benzyl }
(F@hl@lﬁlfﬁﬂ(émwmﬁinnb}{éﬁE(b;{ll‘iild]ihﬁd':ai’bph)}l)aﬂﬂﬁlbb&yl}6qiydinidinyl)acetic acid;
4-chl or o-

bt ol R B et P bR B é%psﬁm&ao sy £

p]yﬂan{lc(lﬁylﬁcdiccablldpr obenzoyl ) ani no] benzyl
-6- (di met hyl am no)-5 -pyrimdinyl] acet| c acid;

- chl -2-{4- hl benzyl } d
[%??{}ﬁgﬁ?—k%—iééﬁ%g}{l rﬁli)eég )raj%?ei%p%/yé? 3211812 yl?irrrllfno) 5 p?lru(mémyl]acetlc
dcft; chl or o- 6- (di met hyl ami no) - 2- {4- [ ( 3- net hoxybenzoyl ) am

[ no] benzyl }-5-pyrimdinyl)acetic acid; 10
hy| (2- napht hog/l am no) ben

% p]]or052 6§ ;@#@F(}Wp@yg@gpp]@e%]}é (ctlchttlylam]{qo) pyrimidinyljacetic acid;
[(4-tert-butyl cycl ohexyl)carbonyl]am no)

(bRRBYI-6- (&m@th&l%ﬂroﬁ?({dl[{E{E&M&)@B&ﬂ%@)}l)a%mo]benzyl} -5-pyrimidinyl)acetic acid;
pyri m di nyI ] acet| C aci

L4 chl or [(4- nltrobenz | ) am no] benzyli 6-(1-p
[#-ghkoea- WIWC%YIWF\OH&‘ rﬂ@f‘r(]dméf'é@%%%n%)émoyllammo} enzyl)-5- pynmldmyll-

acetic acid;
[4-chloro-2-{4-[(3,4-dimethoxybenzoyl)amino]benzyl } -6-(dimethylamino)-5-pyrimidinyl]acetic acid;

[4-chloro-6-(dimethylamino)-2-(4- {[4-(trifluoromethyl)benzoylJamino } benzyl)-5-pyrimidinyl]-

acetic acid;

[4-chloro-2-(4-{[(2E)-3-(4-chlorophenyl)-2-propenoyl]Jamino} benzyl)-6-(dimethylamino)-5-
pyrimidinyl}acetic acid;
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[2-(4-{[4- (acetyl am no) benzoyl ] am no} benzyl ) - 4- chl or o-
6-(1-pyrrolidinyl)-5-pyrimdinyl] acetic acid; 15

WO 2008h0dorp- 2- { 4- [ (4- phenoxybenzoyl ) am no] benzyP¢F/BP1024/@03910

yrrolidinyl)-5-pyrinidinyl]acellc acid; [4-chloro-2-
{4-[ (4-1sopropoxybenzoyl)am no] benzyl }

=6-(1-pyrrolidinyl)-5- imdinyl] acetic cid; ... .

S BB YR B A S o Pabint TS ntino) Y s imiginylacetic acid
-yl )benzoyl ] am no} benzyl )-5- pyrimdinyl]acetic acid;

@lochloro-2- {4-[(2,5-dichlorobenzoyl)amino]benzyl}-6-(dimethylamino)-5-pyrimidinylJacetic
4-chl oro-2-{4-[ (4-met hoxy-3-nitrobenzoyl)am no] benzyl

%@ -(1-pyrrolidinyl)-5-pyrimdinyl]acetic acid;

[ 4-chl oro- 2-

f4dchlidrd-2nmat [Wﬂﬂﬁor@b&izﬁﬁsah‘)‘ﬁd]@dﬂllﬂ}’%)(ﬁﬂﬂeﬂ@]éﬁﬂﬂ@)}@dm}rimidinyl]acetic

-6-(1l-pyrrolidinyl)-5- pyrimdinyl] acetic aci
fdchl or 0- 2- (4- | [ (2E) - 3- phenyl - 2- pr openoyl | ani no}
benzyl )-6-(1-pyrrolidinyl)-5-pyrimdinyl]- 25 acetic
Cdhtbro- W4 20036 RBIB 0B B H TR 021933 ino)-5-pyrimidi i
4- chl ‘g\?o-%gj-)?4- [(3, 4- dlg?:-hl o(r%o%g{r,]gos(l% gngertrlily%%l]%g%)nsz?/ﬁ”in-ugl-n(l]acem
aidyrrol i dinyl)-5-pyrimdinyl]acetic acid;
{4-chloro-6-[ [2-(cycl opentyl anm no) - 2- oxoet hyl ]

) @m08hs - (2= F /- an VAV P IR o
R T R OR, AB s
é4-L§4-chJorobenzoyl)anino]benzyl
Aghingo-rflimsthylaming) 2y 14-[63-tethoBybghdoabetine]bawiyl); 5-pFimidinylacetic acid;
[4-chloro-6-pyrrolidin-l-yl-2-(4-{[4-(tri

iﬁ-ﬁﬁg%g{ﬁ%gﬂ?g?@a?ﬂﬁ%%ﬁ- %ﬂg%@%ﬁ%i{{%%l{]-gi-pq'irirr}fi(?lﬁyl}acetic acid;

- (4-chl or ophenyl ) prop- 2- enoyl ] amni no)
Be Az )terebyylicy dbhiedyirartonyanpya) berizll) #-chfrerb](dioethytamino)-5-

1.d;. . -
@&Wgﬁpgkgggyr(b-hydroxyethyI)(nethyl)anino]-2-[4-(2-na
pht hoyl am no) benzyl ] pyri m di n-5- 10 yl }acetic acid;
[B4hioind-21{é-{ @-r(itebehfdyDamino]benzyl}-6-(1-pyrrolidinyl)-5-pyrimidinyl]acetic acid;
S) - 3, 4-dl hydr o- 2H chr onen- 2-yl carbonyl] am no

gg{‘-éeﬂ[éﬁegﬂa‘]’%o e@%harﬁh%}%ggz&l)-ﬁxmo{g-gi1[]p_ygol_i(}[uly]l)—égy%trriﬁginyl]acetic acid;
{4-chl oro-6-(di met hyl am no)-2-[4-({(2E)-3-[4-(trifluor

[8rvblohy LY pii@rphlegxybgnz @yl amtinyd]benzy@ a6 { D pyrrolidinyl)-5-pyrimidinyl]acetic acid;
benzyl ] pyrim din-5-y] } acetic acid; 15

[%1%%&gé-gﬁ%%%ﬁgg%&%%b%ﬁ%ﬁ)%Iﬁiﬂ?ﬁ)?lg"}ypg%//-lglia-lg}]lrpo?l)dgxgﬂ-%yg)/]rlhlslélg%]acetlc

@pent yl am no) - 2- oxoet hyl ]
(et hyl ) ami no] - 2- [ 4- ( 2- napht hoyl am no) benzyl ]-5 -

A e BB Ak T Bl e
pymidinficfi@nbidnoy! am no) benzyl ] - 5-

[4-chloro-2- {4-[(4-methoxy-3-nitrobenzoyl)amino]benzyl}-6-(1-pyrrolidinyl)-5-pyrimidinyl]acetic

acid;

[4-chloro-2- {4-[(4-methoxy-3,5-dimethylbenzoyl)amino]benzyl}-6-(1-pyrrolidinyl)-5-
pyrimidinyl]acetic acid,

[4-chloro-2-(4- {[(2E)-3-phenyl-2-propenoyl]amino} benzyl)-6-(1-pyrrolidinyl)-5-pyrimidinyl]-

acetic acid,;



10

15

20

25

pyrimdinyl } acetic acid; 20
{2-[ 4- (benzoyl am no) benzyl ]-4-[[2- (cycl opentyl am no) - 2

wo eova®od1yt | (et hyl )am no] -5- pyrimdinyl } acePCTERZN€003910

[4-[[2-(cycl opentyl am no) - 2- oxd2t hyl ] (et hyl ) ami no] - 2-
(4- { [(2E)-3- phenyl

F“éQ’? SRV T RREREY W%{?}Fﬁ% A RO RS fy macetic acc:

-5-pyrimdinyl] acet| c acid; 25
(MeKldbrﬁaﬂ{hydyampe’im})larﬁm_{;)@ bﬁc{éﬁ?ﬁ(ﬂﬁﬂkﬂh&ﬂ@-}ﬂ[ﬁqm'n@}ﬂiﬂbﬁ[hlr)ino)benzyl]-

%% -P %}m dij n% )acetic acid,
YHR d?’ty a%eigiatif or obenzoyl ) ani no] benzyl } - 4- (di net hyl a
m no) - 5- pyri mdi nyl ]acetic acid; WO 2004/ 096777

P drb20Q4(D83& d6knzoylhhino]benzyl} -6-pyrrolidin-1-ylpyrimidin-5-yl)acetic acid;
(4- (d| nmet hyl am no) - 2- {4-[ ( 2- qui noI | nyl car bonyl )am no] b

rim di nyl tic aci
?40%? ﬁé’twa%/lﬁﬂ ) vl 243{1{? %@yetbz%ﬁwﬂa@ng}bsﬁ@mwwm -5-
vipRdtidenzyl ) - 5-pyrimdinylJacetic acid; [2-(4-
[(2E) -3 (4 chlorophenyl) 2 propenoyl | an1no)
benzy t hyl am no) gyr|n1d|n - acetic
Ef«cqha)roé (4- { (2E) 3-(4- chlorophenyl)prop -enoyl]amin ¥benzyl) 6- pyrrohdm 1-ylpyrimidin-
§4nidiiorsdy! ami no) - 2- (4-{[4-(trifluoromethyl)benzoyl]a
n1no}benzy|) 5-pyrimdinyl]acetic acid;
E dInEt | am no) - 2-{4-[(3- nethoxybenzoyl)an1no]benzy
orp;ﬁr[i( yﬂrwpt)ma]@@tqﬂwl)a@u@] -2-[4-(2-naphthoylamino)benzyl]pyrimidin-5-

?%aéﬂ s dfB3- chl or obenzoyl ') ami no] benzyl } - 4- (di net hyl am no

1 yrimdinyl]acetic acid;
[2-{4-[(4- bronnbenzoyl)an1no]benzyl} 4- (di met hyl ami no)
[M5chipye- 21@'@[(2}3/)@ adiby dro-2dkc¢ldoment 24 yicaiboret layiripibaneyl)-B-(dimethylamino)-

4-(trifluoronethyl)phenyl ]prop-2 10

]%%HQ#n %?égfgghzyl]pyrln1dln 5-yl } acetic acid,
(4- (dlnethylan1no) 2-{

{6-qhlor¢-B- (nmmytamxhcam e (B30 4 { it Thytoinpty 1) ety Ifpr&p-Fleh@CRmino)-

eaﬂﬂﬁrﬂ@‘WyFaHPﬁwfa?d(4 {[4-(trifluoronethoxy)benzoyl ]
am no} benzyl)pyrimdin-5-yl]acetic acid;
(Wd(rﬁhtﬁmrﬂﬂw)amma)n'dﬁhtﬁ@liIﬁIAO)BkﬂiS’HQtt@ﬂmh))l PATLROIRENZY |
}pyri m din-5- yl)acetlc acid; [2-(
3 4- di hI
e e e R————

;@fﬁxhﬁdmy{lﬂﬂtétﬁiﬁmhyl am no)-2-[ 1-(4- {
[4 (t rifluoromethyl) benzoyl ] am no} phenyl ) et hyl ] pyri m d
}acetic acjd; glmethylamno 2-[

{(4[ {(r@@)y){[g oxBﬁéﬁﬂyﬁp]&bn}j}eg}X W]m%ﬂ?ﬂ[f‘\‘éz Paphthoylammo)‘tgenzyl] 5-

gRMhy18dcbyd deptyr i mi di n-5- yl }acetic acid; 20
4- (di et hyl ami no) - 2- (1-{4- [ (qui nol i n- 2- yI car bonyl ) ami

no phenyl} et hyl ) pyri m di n-5-yl]acetic acid,
{2d4(qengoplamino)bpnzy &d&%@ylpy@mlmpwewwe}wuhw})ylnmérm]ﬁe
SRR R4 di n-5-yl Jacetic acid;

[4-[[2-(cyclopentylamino)-2-oxoethyl](methyl)amino]-2-(4- {[(2E)-3-phenyl-2-
propenoyl]amino}benzyl)-5-pyrimidinyl]acetic acid,

[2-{4-[(4-chlorobenzoyl)amino]benzyl}-4-(dimethylamino)-5-pyrimidinyl]acetic acid;
(4-(dimethylamino)-2- {4-[(4-methoxybenzoyl)amino]benzyl}-5-pyrimidinyl)acetic acid;

[2-{4-[(3,4-dichlorobenzoyl)amino]benzyl}-4-(dimethylamino)-5-pyrimidinyl]acetic acid;
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[ 4- (di met hyl am no) - 2- (1-{4-[ (4-fl uorobenzoyl)am no] phe
nyl} ethyl)pyrimdin-5-yl] acetic acid,

w@ 2o0ppea70t i di n- 1-yl - 2- {4-[ (qui nol i n-2-yl car bongd)/BP3000903910

benzyl }pyrim din-5-yl)acetic atid; WO 2004/ 096777
PCT/ EP2004/ 003910 -14 (2-

et B T P A B Ay lgnegl o cpogimidinyDacetic acid
(2-{4-[(4-fluorobenzoyl)am no] benzyl }-4-pyrrolidin-1-y
[4pgdirhethydaiin S (4) §CH)3ephawyil-d;propenoyl]amino}benzyl)-5-pyrimidinyl]acetic acid;
[4-pyrrolidin-1-yl-2-(4-{[4-(trifluoronethyl)benzoyl]a

bR L hB Pttt riol s P Gimevtasginely pypimiding)-

hddtinadid;yl } acetic acid;, 5 sodi um
(2 {4- [(3 nethylbutanoyl)anino]benzyl}-4-pyrro|idin-I-

P éEZacetate
{42 {raet‘é?(l%ms@d% Al erams iy ) bemr eydlemines Yanpy s pyFipiginydjacetic acid;
n-1-yl pyrimdin-5-yl)acetic acid;
Ammt@nﬁmaom{z( Rsms(me@mhﬂ%pﬁﬂ@w S-pfritaikitYyaécBik aéid;
I nyl) pyr|n1d|nyl)acet|c acid

carbox met h chl oro- 2- [ 4- (2 naphtho | am no) ben
EZY{/-IJ-L(}FCIHWO shAzen | 1r}o]bqqzyl}fét(ﬁ1§;}eg'| 13>~ pygimidi nyl]acetlc acid;
{4-chl oro-6- [cyclohexyl(nethyl)an1no] 2-[ 4- (2- napht hoy
Qza E@mez])y@mnw ThdizAll 2Y(imeds Blnifo)- ﬁﬁrgmdmyl]acetlc acid;
| oro-6 [|sopropy (nethyl)anlno]

L@ (2-nap htho | am no) benzyl | r|n1d|nyl } acetic

(démet{lxﬂmaﬁpb 546{121%)(32[4@%%}1& PhanieRrAR2) ami no] - 2-

éﬁyggmﬂﬂﬁﬁﬁﬁﬂ¥%ﬂﬂhﬂp§9@Q£M$lm@ 15 pyrim dinyl }acetic

4- chl or 0- 6- (4- nor phol i nyl ) - 2- [ 4- ( 2- napht hoyl am no) ben
djmehydgmined { n{A-Qaephtheylamineg)phenyllethyl jpyrimidin-5-yl)acetic acid;
[ 4- chl or o- 2-[ 4- ( 2- napht hoyl am no) benzyl ] - 6- ( 1- pi peri

i -5 OV B B v ' Ldo L o
%A@ﬁg lgg%mlg%zid{ﬁ'ﬁﬂ%%lhg%@%gghb&)@e?z%[l](ﬂi‘uno}benzyl)pyrlmldm—S—yl]acetlc acid;
H- i ndol - 6-yl car bonyl ) am no] benzyl }
@ﬁdpwhmmh@yz-j%ﬁéﬂugrobmbxj)an@@]benzyl}pyrimidin—S—yl)acetic acid;

{4-chl or o- 6- net hoxy- 2- [ 4- ( 2- napht hoyl am no) benzyl ] -5-p

%}%S“/ﬂ'ﬁg]z}’-hilcﬁlm%ﬁé%ﬁ)a%ﬁxi)oq;Shengﬁﬁ‘étffﬁﬁ-ﬁ?f(&}h@ﬂ&%m?ﬁo%ﬁ%%iﬂrslyl]acetic

agyd;) - 2- [ 4- ( 2- napht hoyl am no) benzyl ] -5-pyri m di nyl }
acetlc aC|d

g/ et p)g/lammo) dp Ll { %f!l gtnﬂ o methgdgb zoy?]argllnop}%}én}ﬁgnthy?])p}pr?rgldm 5-

iC ac
{Wmﬁhdﬂﬁ@ 6- [ethyI(nethyl)an1no]-2-[4-(2-naphthoy|an1n
o) benzyl ] -5-pyrimdinyl } acetic acid; WO 2004/096777

{‘bgﬂi‘}l?ﬁxﬁ)ﬂc}l—{w % é{'&&%gjj S%Yt“ﬂ&% %ﬁ*?%]gﬁ@.}l% Yls%(l\{ywypmdm- -

diqvhidacagzeti c acid;, 1-
{5 (carboxynethyl) 6- chl or o- 2- [ 4- ( 2- napht hoyl am no) ben

I[44@t9rﬁﬂeyﬂaezlgq)(240{ fanﬂqwﬂlﬁ;?rxl?ﬁrw%%wa@m‘%}ﬁ@y%@ﬁwﬁw:%yllaceﬁc
ackd- pyrrolidinyl)-5-pyrimdinyl]acetic acid,

[2-(1- {4-[(4-chlorobenzoyl)amino]phenyl} ethyl)-4-(dimethylamino)pyrimidin-5-yl]acetic acid;
[4-(dimethylamino)-2-(1-{4-[(4-fluorobenzoyl)amino]phenyl}ethyl)pyrimidin-5-yl]acetic acid;

(4-pyrrolidin-1-yl-2-{4-{(quinolin-2-ylcarbonyl)amino]benzyl} pyrimidin-5-yl)acetic acid;
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[ 4-chl oro- 2-
{4-[ (3-chl or o- 4- met hoxybenzoyl ) am no] benzyl }
WO 8004093yt rol i di nyl ) -5-pyrimdinyl] 5 acetic arCTIEPZ084/003910
{4-[(anilinocarbonyl)am no] ben
-4-chloro-6-[[ 2- (cycl opent yl am no) - 2- oxoet hyl ] (et hyl)

I .
e T S

ycI opentyl am no) - 2- oxoet hyl ] -

(2t [t4-Nparnbeanoadyd o mod hentyd] -Aplyireladin-il lpgoimidin-By)acetic acid;

{4-chloro-6-[[2-(cycl opentyl am no) - 2- oxoet hyl ] (net hyl)

grr%ydﬁé% glgrlb;o\r% (1{4][-* {iﬁtﬁgﬁ%}é}ﬁ%bgﬁ%@ayzrarfl%omeﬁ?il%pgr&rél{dli%S-yl]acetic acid;
acl

[{Z‘r[%@melﬁh@'{a{r{uﬁe)bm]]-@ﬂ:g'nbytﬂlam}lﬁm%dxoééeﬂ}d’@ythc] deidpt hyl )
am nol-2-(4- { [(2- napht hyI am no) -

R R LR B B
Iam no) pyri m di n- 5- yI]acetlc acid; 15 [2-[4-

t?bfmm/,B(dmﬁwwlﬁmmm}lﬁdbmwlﬁwmohdt)lbemyhﬂudﬁ-ﬁ(-sdlbmmid;
| am no)pyr| m di n-5-yl]acetic acid;

é“fﬁ}& ‘gﬁ% %’PTP %*%sfm%é%w*%@f g‘?lm i dP@ Sgcﬁyal ldmﬁ?acetlc a’éld

[ 4, 6- bls(d|nethylan1no) 2-(4-
N4f5((t:zrrbcfydyueﬂ@nmtdmydrwqmwyidhamlm}no)benzyl] 4-pyrimidinyl}-N-
benzyl ) pyri m din-5-yl]Jacetic 20 acid,
mgthylghe@edi net hyl am no) - 2- [ 4- ( 2- naphthoylan1no)benzy|]
-5-pyrimdinyl }acetic acid;
kAc}{l@lbme[tcymmmmﬂéthﬁ)a[ﬂqu m@h&ﬂmm&amlmehgn]zyb}nﬁrdﬁm}acenc
erolldlnyl) 5-pyri mdinyl]acetic acid
4d;(di et hyl am no) - 2-[ 4- ( 2- naphthoylan1no)benzy]] 6-(1
plperldlnyl) 5-pyrimdinyl]acetic acid;
1201{1&0[6(?’90 o IR RY I RRERA 2V ) bt D B R Bendy] VB acetic
E hyl n1A6 ﬁ&??ﬁ?é?%ﬁs I]gcgtlgmag?d 2 04[35677;Wﬁ
ﬂ@T/EP2004/003910 -16 [4, 6-bi s(di met hyl am no)-2-(4- {
[ (2E) - 3- phenyl prop- 2- enoyl ] am no

I i 3
i S TR T S L 2
pytoitinalyiasty ptydl m di n-5- yl]acetic acid; 5
[2 (4-{[ (2E) - 3- (4-chl or ophenyl ) prop- 2- enoyl ] am no)

%}ﬁ/ér(leo)r% &tﬁ%&@ '232“(5‘ ggphﬁaog%fnﬁn%ﬂegw -&-i)yrimidinyl }acetic acid;
[4 (di met hyI anm no)

178 c(th§-234-[()I}Baﬂlt}pybpl-l@)@nl}y]-q-élﬁj)ipcr}dinyl)-5-pyrimidinyl]acetic acid;

benzyl) 6pyrroI|d|n - ylpyrlmd|n5yl]acet|c
bl ? 0-041t %Q%njén[g?z% ;ﬂd?lyényl%a ;bgngﬂ) mllrsoe) )?Plzyﬁ)‘ é Hrn{mdmyl)acetlc
acid;

{4-chloro-6-methoxy-2-[4-(2-naphthoylamino)benzyl]-5-pyrimidinyl}acetic acid;

{4-chloro-6-(2,5-dihydro-1H-pyrrol-1-yl)-2-[4-(2-naphthoylamino)benzyl]-5-pyrimidinyl} acetic

acid;
{4-chloro-6-(diethylamino)-2-[4-(2-naphthoylamino)benzyl]-5-pyrimidinyl} acetic acid;

{4-chloro-6-[ethyl(methyl)amino]-2-[4-(2-naphthoylamino)benzyl]-5-pyrimidinyl}acetic acid;
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10 5-yl]acetic acid; [2-
{4-[ (bi phenyl - 3-yl car bonyl ) am no] benzyl }

w0 2e0gddatet hyl am no) - 6- pyrrolldln I -yl pyri m dp@iF/EP2004/003910

yl Jacetic acid; [2-
{4-[ (bi phenyl - 4- ylcarbonyl)an1no]benzyl} -
{ﬁ} clggr'eoﬁe(g I'}%ﬁlrgx%g)" m-%gﬁcﬁiW)[ﬁML(ganp'htﬂoyraXl'&Wehm]%-&rﬁﬁidiny]}acetic acid;
S dlchlorobenzoyl%anlno]benzI
4{5((@ﬁrbﬁé<o’hﬁ91ha%6ﬁdi or @21t pharhthayl4minoppgnsyhl dpyringidiny1} -L-proline;
yl ] acetic acid; .
E‘f‘?f‘?f) LEC gw @ﬁl}ﬂ%gﬁgﬁf%dﬁgiﬁ%x PofBlidinyh) 3-pyrimidinyljacetic acid;
benzyl rimdin-5-yl]acetic acid,
Mc}(l@fpﬁe%zﬂy?r -elprac methprybpitroy amiro]énzl} 641-pyrrolidinyl)-5-pyrimidiny1]-
%&%g;l phenyl prop-2 20 enoyl ] am no)
enzyl )’pyrim di n-5-yl]acetic acid;
(4- (di et hyl am no) - 2-
{{2]:{{ ((amphreaﬂmmb)sanﬁmylbe)lam HAahbengy2-(¢yclopentylamino)-2-oxoethyl}(methyl)-

PRl R g Bp T O o YD acetic actd
{4-[ (4- phenoxybenzoyl ) am no] benzyl }

{B(zpM(bveniylaimme)aaryd)@wnmnmbeﬂzﬁ) 4-Yh1pROER[[2-Ccydlebéhityl2Rino)-2-oxoethyl]-

|net (2E) 3- (4- et hoxyphenyl ) prop
E‘Eeﬂiyﬂkwr ﬁ]%)ﬂl%é\ﬂ% tjc dm)r phol i n-
4-yl pyrimdin-5-yl]acetic acid; WO 2004/ 096777

WHI&BW((QQ3Q€L@}/Iam&3) 1 6xc(eﬂiyl]§ﬁé?b§h)@ﬂﬂd% VE [2—'( {[(12 -phenylethyl)-
{[(2 -met h oxyg eny | pr op- 2- enoyl
E}Eﬁﬂlyﬁljm@lmweﬂnm Byymplipiapdicgeid; - y) ] ac et | c acid;

[2- {4-[(4- chIorobenzoyl)an1no]benzy| }
{ﬁ(&gﬁfﬁ&g@@eﬂf})anﬁn@w 6x%teﬂh91'](ﬂ16§ny}%lﬂi\%f ﬂéﬁ'{[@l ﬁaﬁ‘ﬁ }Jyﬁa?xﬁno)
f%b%k]wpo}@eml)(%pmxpﬁmhwmfanﬁcm) benzy]]-6-(1-pyrrolid

inyl)-5-pyrimdinyl]acetic acid; [2-
[{24(11{ {Q@e&yﬁbﬂ%&é@??@%ﬁﬁ)}k@/ﬁﬁ %@ﬁ@lﬁl%ﬁlﬂ?f)}fnmld 5-yl]acetic acid,;

4[4((éﬁbﬁ@vlﬁwthmmymlearhwﬂynu@)l{enzyow tsap¢thylayina)pynio)dies-yllacetic
d]pyr|n1d|n 5-yl }acetic acid; [2-
%% [(3,4-dichIorobenzoyl)anino]benzyl }

- 4- (di et hyl am no) - 6- net hyl pyrim di n-5-yl] acetic 10
He(ddnethylanfido)ae (4aybmpholiny))- Bi4r@inaghth3dagino)benzyl]-5-pyrimidiny] }acetic
zks E) - 3- phenyl prop- 2-enoyl ] am no } benzyl) pyri m di n- 5-
yl'Tacetic acid;

{4- (di met hyl am no) - 6- ( met hoxynet hyl ) - 2-
[ 4-Hi A dinaiytanond) 2a4n()-eflaot bty beh byl arhino Wengy  po@iiden-5-yljacetic

acid;

{4,6-bis(dimethylamino)-2-[4-(2-naphthoylamino)benzyl]-5-pyrimidinyl} acetic acid;
[4-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl]-6-(1-pyrrolidinyl)-5-pyrimidinyl]acetic acid;
[4-(dimethy1amino)-2-[4-(2-naphthoylamino)benzyl]-6-(1-piperidinyl)-S-pyrimidiny!]acetic acid;

[2-{4-[(3,4-dichlorobenzoyl)amino]benzyl}-4,6-bis(dimethylamino)pyrimidin-5-yl]acetic acid;
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acid; 15 [4-(dinethyl am no)-6-(methoxynethyl)-2-(4- {
[4-(trifluoronethyl)benzoyl]am no)benzyl) -

w@oevdrn- 5-yl ] acetic acid; PCT/EP2004/003910

{4- (di met hyl ani no) - 6- et hyl - 2- 46 { 2- napht hoyl ani no) benz
yl]pyri m di n-5-yl }acetic aci d

E E’ @Tt%%%ﬁ@? _3}/1 ﬁﬁ%h-?é@he 'j‘yal P]gjen%}?m()}k}wl?ﬁyaﬁnﬂdlg -5-ylJacetic

ydif.aceti c acid; 20
{4- (di met hyl arri no) - 6-i sopr opyl - 2- [ 4- (2- napht hoyl am no)

FZE&(& ﬁ—ty};{;dr-lnh Bsn_yépl}og% IB)B aCI citugpzyl@ 4,6-bis(dimethylamino)pyrimidin-5-

[ Hacktid dcfd; uor onet hyl ) benzoyl ] am no} benzyl ) pyri mi di n- 5-

yl']acetic acid; [2-(4-

[ psnevioxy) car oyl | ant nolbeneyl) 45 (Ll VL 2T IO it
y,glqldq;pg M&&H& g@a 2-[4- (([(4 fl uorobenzyl ) oxy] car bony

l% am no) enzyl pyrimdin-5-yl } acet| c 25 acid;

Lﬁ’e {)5 (benzyl oxef car bonyl ] am no)
Heytiiviamient b b R drrteryiyPedtiono) brinotbe)-Sryrplided:

glﬁagﬁm-y.@%ggggcg 6777 PCT/ EP2004/ 003910 - 18

m no)- 2-[ 4- ({

[ (4-nitrobenzyl ) oxy] carbonyl }
Einfdmodtiydamind )} pyrelida- hyls2 94 }[étf@ﬂuoroacthdl)benzoyllammo}benzyl)pyrlmldm-
é Ceﬁ(l: gct}(l] or o- 2-[ 4- ( 2- napht hoyl am no) benzyl ] pyri m di n-

y))fl acetic acid; N(4- {
[ 5- (2-am no- 2- oxoet hyl ) - 4-chl or o- 6- (di et hyl am no) pyri
[2- (- [ibighepl | 3rglchrpbny) pinenitenzy2-4-Gdiphtlamind® 6-pyrrolidin-1-ylpyrimidin-5-
N{]q% {% - chl or o- 6- (di met hyl am no) -5- (1H-tetrazol -5-yl m
LIRGH9BYY i mi di n- 2-yI ] met hyl } phenyl ) - 2- napht hami de;
and their tautonmeric and stereoisoneric form and
Ral4gbipiayetflcarbbey apinoltietiyhed-(einkthalmitd)-6fpytrbledin- 1-ylpyrimidin-5-
fiqcnul a (1) shows excellent CRTH2 antagonistic
o Ft\ﬁfﬂfi They are, therefore, suitable especially
for the prophylaxis and treatnent of diseases
RS S0, %@ﬂlomb%ﬁkoymm%w&ygatadﬁhétuylarﬁm)% mRMbAd-831dyYimidin-5-
t he pyrim dine derivative of the fornmula (1) are
Blrceiaacide for the treatment or prevention of allergic
di seases such as asthma, allergic rhinitis, atopic

ﬂ%lﬁtﬂﬁdﬁn@mm@}ﬂh@mh §l-2eapiunctivitis. Conpounds of
the fornmula (1) are alSo useful for the treatnent or

@W‘%‘%Pé@ft‘?thﬁﬁ)b@ﬂzodﬂ@@8@@5“@’09}7“&@&5151]@htépragidst rauss
syndronme, sinusitis, basophi lic | eukem a, chronic

AL (I ety niAS) - {ﬂ@@ﬂ?@ ?F%({g@@?%@g% frop since such

di seasés aré a ity. Further,
¢riogl Jamiesibanzyl)pyremidinenylfacetid adals a medi cament, whi ch
i ncl udes one of the conpounds,

(4-(dimethylamino)-2- {4-[(3-phenoxybenzoyl)amino]benzyl } -6-pyrrolidin-1-ylpyrimidin-5-

yl)acetic acid;

(4-(dimethylamino)-2- {4-[(4-phenoxybenzoyl)amino]benzyl}-6-pyrrolidin-1-ylpyrimidin-5-

yl)acetic acid;

[4-(dimethylamino)-2-(4- {[(2E)-3-(4-methoxyphenyl)prop-2-enoyl]Jamino} benzyl)-6-morpholin-
4-ylpyrimidin-5-yl]acetic acid;
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descri bed above and optionally pharmaceutically
acceptabl e excipients. The Al kyl per se and "al k" and
wO 200kpb6771 n al koxy, al kanoyl, al kyl carbanoyl, PCT/EP2004/003910
al kyl thi o, al kyl ami no, 20 alklyl-am nocar bonyl ,
al kyl am nosul phonyl, al kyl sul phonyl am no

R o BT AR R B2 Bhng e s mrshoin

4-diemidilayingtgsngral ly 1 to 6, preferably 1 to 4
and particularly preferably 1 to 3 carbon atons,

{ﬁ&e4scel}l1ngrlﬁl$e%6c§){l)lar%ﬂsr§> Az Eg%l-?(di%g%b%gﬁeoi :rp?/]k:){lo%(ggq l;yyé]ﬁradm 5-ylJacetic
g;gkhexyl Al koxy illustratively and preferably
represents nethoxy, ethoxy, n- pr opoxy, isopropoxy,

rt- but o nt oxy. and n- hexoxy. Al kano ﬂ/

Mrmqs@tlﬂa[flx(%r@m@ar&nm@?eéﬁﬂbf>;91 Pgmhég@nt pyaw@f‘w agpfdp acid;
pr opanoyl . Al kylam no represents an al kyl am no radi cal

3%1 [(404-8iB ofberz Wfl)a(n'uﬂgﬁé?ﬁﬂ?ﬂ%éth{ lwl%ﬁﬁamﬁb Kl rimidinyl]acetic

ubstituents, ustratively and preferably
acedr esent i ng rret hyl am no, ethylam no, n-propylam no,
WO 2004/ 096777 PCT/ EP2004/ 003910 -19 i sopropyl am no,
ﬁe({\k éﬂ%&ﬁhﬂ a?n&ﬁ%lpr Pfﬁtﬂ%ﬁ@%arrgﬁ?)gmhpﬁ%lﬁﬁa -yl}acetic acid,
N-ethyI-N-rrethyIamno N-net hyl - N-n-p ropg/lamno‘ o .
R 4634 glpylptohplﬁ,oﬁb@pw]bengyﬂﬁ dimethylamino)-6-methylpyrimidin-5-ylJacetic
4}\{-&; butyl - N-met hyl am no, N-ethyl-N-n-pentyl am no and

n- hexyl - N-net hyl am no. Al kyl am nocar bonyl or
al kyl car banoyl represents an al kyl am nocar bonyl
[He(dineglyldnand) rigmethg- 5 ¢4- §(2B3 -phemifepre 2deoyt Japirog baey gy yimidin-5-

a}t]k%/tl Siﬁ-bSt ituents, illustratively and preferably
Y&6rELENt i ng et hyl ani nocar bonyl , et hyl ani nocar bonyl ,
n- propyl am nocar bonyl , i sopropyl ani no-car bonyl ,

{4e(rdtménmaiﬁlaﬂ)i-m(}ﬁalidxg:myihyl)-ﬂ-[Mhhgdhﬂm&hﬂﬁ:&bmm]pyrimidiné -yl}acetic
1exyl am nocar bonyl, N, N-di net hyl - am nocar bonyl,

‘N‘ di et hyl am nocar bonyl ,
N- et hyl - N- et hyl am nocar bonyl, N net hyl - N-n-
[ﬂr(ﬁﬂ%k}@'mrrﬂﬁkgfﬂ {lﬁ&lﬂ'}dxymethyl) 2-(4-{[4-(trifluoromethyl)benzoyl]amino} benzyl)-
N-1soprop i/l - N-n- propyl am nocar bonyl,

11‘“’15‘0155/311 aggtis@eidy | ami nocar bonyl, 10
N- et hyl - N- n- pent yl am no- car bonyl and
M- (‘dlrﬁ@%ﬁiml%)n@Eth%gLﬁm @Qﬁﬁftﬁ@%mo)@éﬂiﬂh@ﬁhﬁ&ﬁ%%ﬂm% acid;
repr esents an al kyl am nosul phonyl radi cal having one
or two ndependent ly selected) alkyl substituents,
Prfumethy it ethrid-(dr ét-Eritprgmst }bég@ml?rnlgo}benzpryrlmldm -5-
ﬂ}”a"cé'{%'a r(‘p nosul phonyl, et hyl am nosul phonyl ,
n- pr opyl ami nosul phonyl [ sopr opyl am nosul phonyl
tert-butyl am no- sul hon n- pentyl am nosul phon
- @mhylw%ﬁpmwﬂ%ki ( nwmoabmm WﬂMmﬁﬂ%ﬁw}acetw acid;
N, N 15 di et hyl am nosul phonyl

%(ﬁ%ﬁ%ﬁﬂﬂaﬁ@%ﬁ%ﬁfg Qms(ﬁ lo rk{i’r‘f'%l.loromethyl)benzoyl]ammo}benzyl)pyrlmxdm-s -

Wlacgepedpy| - N- n- pr opyl ami nosul phonyl
N-t-butyl - N net hyl am nosul phonyl N- et hyl - N- n- pent yl -

TR SRR S AR SR e i

represents nethyl sul phonyl am no, ethyl -
Blu(dphasimytdraino)id>[4- ﬁ{(ﬁffblpt@mzmhmmamyi&ﬁmmO)benZyllpyrlmldln -5-yl}acetic
| lsppr opyl sul phonyl am no, tert-butyl-sul phonyl am no,

[2-(4-{[(benzyloxy)carbonyl]amino} benzyl)-4-chloro-6-(dimethylamino)pyrimidin-5-ylJacetic acid;
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20 n-pentyl sul phonyl am no and n-hexyl sul phonyl am no.
Al koxycarbonyl illustratively and preferably

wo eprexent s nmet hoxycar bonyl, et hoxycarbonyl, nPCT/EP2004/003910

pr opoxycar bonyl , isopropoxycar bonyl ,

tert-but oxycarbonyl, n- pentoxycarbonyl and n-

g? gd? N %rglg(%ipw-(ﬁt l)t(‘r%g go))((é car@&qy@grr?y St ! tplyl)llrgljdg'l-é{']l?acetic acid;
ethoxycarbonylanrno, n- propoxycarbonylanrno

{4 6picbipox3-t4 Chapytheytaminp)beeayt]pyridhidine-pikacetie dadyy| ani no,

n- pent oxycar bonyl am no and n- hexoxycar bonyl am no.

YRR S e e R i il Ok

adplithsmidey cl oal kyl am no and in cycl oal kyl car bonyl
represents a cycl oal kyl group having generally 3 to 8

b 7 .C n at illustratiyely an
R B Gy Sttt D B o Same e Bt g e B0 pheny-2-
fapaiheme]ef yl . cycl ohexyl and cycl oheptyl. WO
2004/096777 PCT/ EP2004/ 003910 -20 Cycl oal kyl ani no
represents a cycloalkyla no radical having one or two
dibparaReE Jrdsierose@gye op).and spiieygheredhst it uent s,
illustratively and preferably representing

TCH YRR BRY U@V ofaNEtoPmull ) ¥XheWE dxBellehty CR PIRE BANEATRiD Qotivity. They
cycl ohexyl am no and cycl oheptyl am no.

@,thggfowpglgﬁbmyq:mqlm fos f}}eeﬁrq)gh@]ayls and trgatarent efpdigeases associated with
éﬁpﬁ§§&vh§ cycl opropyl carbonyl, cyclobutyl- 5
car bony cycl opentyl car bonyl, cycl ohexyl carbonyl and
cycl ohe tylcarbonyl Aryl per se and in arylam no and
regipgdi @ﬂlb,othg/ pyﬁmﬁmséqqtvgti@ qfshroformgla ((F) iaveyeffeictive for the treatment or
\oeg:g{g]d g{ glﬁr%?élpodl?s?ége% r%%ctrhaé\:/éle sﬁ{ma gﬁér % f‘g’%qﬁr ggop% (ﬁarmzﬁltls and allergic
wmmmemmmalng phenyl , naphthyl and phenanthrenyl.
Awylanino represents an arylanino radi cal having one

8?111%%1{1 fﬂge:f())y g]% zlt) F# eqﬁ rléssf ?g(?r é %eggﬁ?"r? ﬂélp'lr%\“cf’etntlgrliI gp (tiig’éases such as
(p}hegrstrm Nndridinp eiybid Bﬁ)soﬁlﬂﬁc I8aeiid)y t1@bnif Ourticaria and basophilic
illustratively and preferably represents

| car bonyl
fﬁéﬁ?P%ﬁPﬁSﬁﬁrhgﬁﬁwﬁéﬁﬁiﬂVF@EFBb§§TH2a@@ﬂéroaryl per
se and in heteroaryl am no and heteroaryl carbonyl
FEMES SIRNprSseR inRERIBAL frévidaRNO me@itamddk, CYIGLH Enclhied 61@4 of the compounds,
havrng generally 5 to 10 and &referabl 5 o0r 6 ring
desg aliaye gt epgomplly pharrgceytied iy agespipblg sxeipients-net er o
atons selected fromthe group consisting of S, 0 and

’me Alkipet Je%hﬂ VAL Yar@P ey 1P i:e4 1883041 ¥an6§lp£1ﬁy$1§£f)drﬂg'l alkylthio, alkylamino,

hi enyl', furyl, pyrrolyl, thi azol yl, oxazolyl
q]W]mngas}qonylp%}kylwmosqunyh ad{ly)ilsulphpmﬂzpdlagda&i@p(ycarhmﬂ, glkoxycarbonyl-
g5 204 Xr anogﬁgﬁr%'_é?rg%g 2 1@%%‘?%%‘894?1%@1 ra(ﬂyal rix%'n'né‘%enerauy 1 to 6,

I Soqul no am Nno repres
meibmabloralr tol daaridnmrticatirly aJIrefhalvly fgo dI’IEarb:(Dh atongs, representmg illustratively and

tl selec 18N ryl S
D FRIRT e SRah dickromst [RGB el e -hE0L
thlenylanrno furyl am no, 20 pyrrolylanrno
Alkbxyz Dluytkzaivtlp and Qrefzably | @piestats methehgz @thyky, ai¥prdpoxy, isopropoxy, tert-

Rloxy W peo) 2na G, 4Y! am no,

Alkanoyl illustratively and preferably represents acetyl and propanoyl.

Alkylamino represents an alkylamino radical having one or two (independently selected) alkyl

substituents, illustratively and preferably representing methylamino, ethylamino, n-propylamino,
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pyri dazi nyl am no, indolylam no, indazolylam no,
benzof uranyl am no, benzot hi ophenyl am no,

wa@ionodd7my| am no, i soqui nolinyl am no. PCT/EP2004/003910
Het er oaryl carbonyl illustrati~@-y and preferably
represents t hi enyl car bonyl, furyl carbonyl,

19‘%}%&% C ar gﬁ%hﬂyﬁrﬁ&%s }ZIO| étplfé%ﬁlg)g Eé-:hexy? X%lzn(?)l yN glaélmethwammo N,N-

dpeylﬁylmxdg',l Q\ﬁéﬁh@lnbllmetl'@ydmldaz NIk thai- Nfiﬂpfbpylammo N- 1sopropy1-N -n-propyl-
I ndol yl carbonyl , |ndazolylcarbonyl enzof ur an

PR Nty Aoty G sty mien B Q{”Efﬁﬂwlamt?e|aﬁ%Nr%§ﬂX¥gNﬂ?fﬁ1w]amm0

i soqui nol i nyl carbonyl. Heterocyclyl per se and in

AR IShR64Ed Y CaT :Qféﬁé’drbahﬁ)m ﬁ?&@érﬁs fn BRPIBMinREarByY FMchi Raving one or
preferably nono- or bicyc nonaronmati c

t‘t‘i%t (é’FdSEV@F‘Ftb’ selestedl alkyly |5\*F§t1@‘éfﬁér diustyativelyo and) napfgrably representing
nﬁﬁl@fla@rﬁlﬁwa%oﬁylt Q:tlgllanlhh&grbgﬁ}qt 2 n@tﬁﬁ‘yl&r? nB&H?bn?lndlsg)r%leammo carbonyl,

preferably up t hetero a and etefo
tgebwiglpminotarbonyt. he naﬁnqiaowppcenbnmlst i mgexyfamioc@rbor§], SON,N-dimethyl-

oBRftey BB B BE A onl] NP B0 BB ety v

pmpshhmtoairbohyl Rﬁ-ﬁﬁ‘oﬁfogﬂehi@-nipﬁopg'ﬂaﬁﬁﬁbchmoﬁyl N|Ct bﬁryﬂhFBJnTbahﬁdmmocarbonyl,
clic saturate e icals aving up

]\F%ﬂﬁ\'?%n?&t&%gm&’f‘@ﬁt?n lé“ég‘éggxfyﬁ‘gﬁm?tﬁga@\nﬁ%boé%s| sting

of 0, Nand S, such as illustratively and preferably

Aﬂlqnxrﬁhysﬂrmﬁmm adpredents an a{l&ﬂld’rﬁhhbﬂlﬁhm%rl Ydéhcal having one or two (independently
pyrrolin eri

|
%‘iﬁﬁ <ﬂ“fyﬁ yﬁugSt‘&?Pﬁy éllll‘tﬁg%é’ﬁ%’n gnd p‘ES:f‘fFEttlﬁé rr?i%;?sémwgc Betiylaytinosulphonyl,

ihylathSdok@phondl, ¥ @ ERmSAANoMy1! eR - -
et gtar sy dFr)Of S’r y i gﬁ;r e uﬂﬁlo )g/ - Oé'olsl%ﬁpltaﬁg]oszul%hon%] tT,rt butylamino

syyhang), nwpwéla@l@atﬂblmyl n- hpwfammon@pmnmm dimethylaminosuiphonyl, NN-

dgh&ﬁ“&r oa?epl Egg'\érh “ﬁ?{;&%% w‘éﬁﬂﬁOO—QyWI'HWEWmeOSUlphOHyI

Negmopyhdj@ pfopylaginbeuriphohyl, NH)buofl-N-methplasgenilplionyle Ntdtign-N-n-pentyl-

to be repared by 10
ammn%ul?}%{ngl angﬁorbﬂ?ngﬂ%hwll’?%%& ﬂ some enbodi ment s,
one or nore of the substituents, such as am no group,

Atigitsotpkyitylagiiioe pillusiradvdly dandx Wefdja’tibjd PrepresehR3e ne O RAPASES 1amino, ethyl-
or internedi ates are

ed as.startin terials .

SRR R B Dt B BDBSN Gy PG ORI P Bebphonylamino,
nipenty8@Fkeon§laiidoamd hfhekﬁﬁllp}@ﬁflam%a”pl es of the

protecting groups are described in "Protective G oups

in OrgD ni c Synt hesis (3rd Edition)" by G eene and
Alkerycaroppynilipptratiyely rand gy pisrablye rgpreserits w@gxm@omdnﬁ@ehmrbonyl n-
©BhotyBabéRL, MU ti )
p E ynot (EIQ'IT g lsgpr%&xy@afél?(ﬁ]g]reeggr?g%kydafb\sﬁ)g v eﬁt@?f%ﬁﬂmyl and n
hcth](yca{bgTyl [MkOX}[cE]bon}[lqn]uno[ Qustrdtivfly [ahd pnefeﬁ-aja]y bepwwnts methoxy-

ca[rl[)\@l&ﬁgl%ds]ethg)x}garb‘gh))largng, A-groEQ(ycB%onR?’ammo, 1sopropoxycar onylamino, tert-

butoxycarbonylamino, n-pentoxycarbonylamino and n-hexoxycarbonylamino.

Alkanoylamino illustratively and preferably represents acetylamino and ethylcarbonylamino.

Cycloalky!l per se and in cycloalkylamino and in cycloalkylcarbonyl represents a cycloalkyl group
having generally 3 to 8 and preferably 5 to 7 carbon atoms, illustratively and preferably
representing cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.
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to (I'l'l') renmoval of Zi NN N/NN,N Step A-1 Rs : 6N
Step A2 R5\ Rl RlaRla iHN N ((IV) (I a Il HHH

w@eopoetds of the forrmula (1-a) (wherein R3, VECMERS04/003910

are the sane as defined above-3hd Rais OHOIC H
y S11 *yn or O HH 20 WO 2004/096777

%gc]aa QI'QA {)Qoge%g?jcls %&(ﬁl‘lkyla na radxcale}mavm one or two?maepgndently selected)

apove Instance, prepa
tdoaliod Isnmtllng:ntsp ribhesedtivegs and ﬁrmrastye pﬁ)resl:mmgt ep:lo%rdb,ylammo cyclo-

onpounds the formu a,. R3, R4 and
RV sttesemo B {Rey ot YE HaReD nes 6
al kyl , benzyl, 4-nmethoxybenzyl or 3, 4-di net hoxybenzyl)

C@ﬂo:hﬁyl&ﬂﬁﬂﬁl elhshytively bhe m&aemiyo&pﬁfsen@a RPQbEesy1Qtbohliie cyclobutyl-
fornulawé g@ erein R3, R4, RS and Z, are the sane

53w} icrdepeal oyl %loewffa%@é apd cxclpbertyiesripnyl-(1 1 1)

(wherein Ra is the sane as defi ned above and L,

WA 5 8Bt ahd &in| KAMMMHS SHOMPark REMUEN NEpredeBis 4 MfBNEE tricyclic aromatic
hal ogen atom such as chl orine, bromne and iodine

Qrbqﬁyclg:z sdicak L}@ﬁlnasgqnﬁqagaz@n@ Hh¢agbpn aBerhe, illypigptively and preferably
161 h oy arried out in a solvent
H% ﬁﬁmﬁg ? Sﬁﬁé@ané %hf%genated hydr ocar bons 10

such as dlchloronethane chl or of orm and .
Arylargine rrlemrmetsrmnerylaenIhmr@hogUbhw@& ot¢ o Hyb (étdapsndently selected) aryl

ilﬁ)gp tgg L Hﬁltstpeﬁ{vﬁlgn a% a r%f ??{ﬂ)%l r%%&%ﬁj% aél%%ﬂgml(ng (}1%hen§/jlammo and

oxye
bamﬂshmnmioluene and xylene nitriles such as
acetonitrile; amdes such as N, N dinethylfornmam de

M%%?%’y}l}%ﬁgh%g%% P?%eﬁtg rﬁrgﬁ?sgr?s\@t%ﬁl%g'gonyl and naphthylcarbonyl.

1, 3-di met hyl - 2-i m dazol i di none (DM ); sul foxides such
Hstetbiatyk péryse and fnd’)éled@rﬂﬁn(n@lhﬁﬁ)eteraﬂﬁ]cﬁbh@ﬂ Sepresents an aromatic mono- or

%{éél]ﬁnrg%xl %}gg eg%{}%[%?}bg to 10t arrlﬁ pretJerale)ll; S ¢ relr?g gt%mfs ra%g] 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.

Heteroarylamino represents an heteroarylamino radical having one or two (independently selected)
heteroaryl substituents, illustratively and preferably representing thienylamino, furylamino,
pyrrolylamino, thiazolylamino, oxazolylamino, imidazolyl-amino, pyridylamino, pyrimidylamino,
pyridazinylamino, indolylamino, indazolylamino, benzofuranylamino, benzothiophenylamino,

quinolinylamino, isoquinolinylamino.

Heteroarylcarbonyl illustratively and preferably represents thienylcarbonyl, furylcarbonyl,
pyrrolylcarbonyl, thiazolylcarbonyl, oxazolylcarbonyl, imidazolylcarbonyl, pyridylcarbonyl,
pyrimidylcarbonyl, pyridazinylcarbonyl, indolylcarbonyl, indazolylcarbonyl, benzofuranyl-

carbonyl, benzothiophenylcarbonyl, quinolinylcarbonyl, isoquinolinylcarbonyl.

Heterocyclyl per se and in heterocyclylcarbonyl represents a mono- or polycyclic, preferably
mono- or bicyclic, nonaromatic heterocyclic radical having generally 4 to 10 and preferably 5 to 8
ring atoms and up to 3 and preferably up to 2 hetero atoms and/or hetero groups selected from the

group consisting of N, O, S, SO and SO,. The heterocyclyl radicals can be saturated or partially
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m xed and used. The reaction tenperature can be
optionally set depending on the conpounds to be

w0 e@eed77 The reaction tenpera%ﬂre i s usual | ypCBP2000003910

limted to, about OC to 180C and preferably about 20C
to 100C. The reaction may be conducted for, usually,
Sibafitdii BRfdrhcdd S04 B RRel SQﬁe‘?x{b%feﬁ%&ﬁoéyclngarﬁg%ﬁ h%%rql:%clyl radicals
hours. The reaction can be advantageously conducte
bavangpple s hee hoterogathms seleeied ddimthe growp camsistmef O, N and S, such as
ﬁ?l?tga{t‘fﬁk ?géﬁ%g nl%h:%tl{)l)p Q#@ﬁ?(?rg%a%?p é)?rl;]rg i dift gVl :Yléd Ip)r']r?dhdm 3-yl, pyrrolinyl,
dmnmhmyhamphﬂmglp@&ﬂ%&gh&@ﬂline and others In the
case L, in conpounds of the formula (I11) (wherein R a
nd Y
H%ter(:({)qc%]]carbogg J] %a}1ve§¥ ggdeinegerzwyd?egsgflemsdtswgﬂrs?&tgarg? c?rﬁgnyl pyrroli-
ﬁlné-md:laﬂaon}(ll \Ayrroldigy- Blarbbidl, fdrrélivdcdRbong) d prperidin@atbdfyl, morpholine-
g g&Ilned ab ve and R a is WO 2004/ 096777 - 23 -
nE PYOUT PRFSYIG2r @“@ YHn Hor in which nand Y are
the sane as defined above) can be prepared by the
EFBODIMENT COTHEUNVENKION he fornula (I1) (wherein
R3, R4, R5 and Z, are the sane as defined above) with
& ounds. of the formila (I'11) using a coupllngfa gent
prEPQrafnef, the Ermpla b of the pressptipvniion e deshi molimiigd 1R bs, prepared by
Sinthis d@b&?&ﬂ QiR thdls A8n @9k embodiments, one or more of the substituents, such
1- ( 3- di met hyl am nopr opyl ) - 3- et hyl car bodi i ni de,
PeATHBR BioaR: Gheoxy] giup.oand hy dioxylpyeupif ithti aeoppnls phedirds tarting materials
0 I de,
%_qﬁts rég%gégﬁlébcﬁ%ﬁ%}?ng ox‘s@/ﬁﬁgé %EEHZO upﬁgrgﬁpeﬂ{o}wn 84103€ skilled in the
arb Fohmplesbiethé Ip@tc)mg godpst :he désckeedciariPioectisee@roaps ina@rganic Synthesis

c tor . The reacti be
BEFRIERTL B R g of G (e so™ For Sere Thce.
hal ogenat ed hydrocarbons 10 such as dichl or onmet hane,
C@hmun&lﬂmfﬁhdifodnﬂlg'ﬂa df ﬂh|p®ersa&ti1h&ﬂ@oél @h bersit ﬁgtClhni&éii to be, prepared by
i r 0 et he i.gxane an
g%?&ﬂ%§é§thﬁr§ﬂ’#ﬁﬁ%i?gﬁhihbgzgjWﬂ{HEEV%thane
aromati ¢ hydro- carbons such as benzene, toluene and

[MéteaeA]l nitriles such as acetonitrile; am des such as
N, N

0]
O HO
4 3
R R R
(I”) removal of Z, NI \N
N N R 2
Step A-1 Step A-2 .
R
1a
/R1a N/R
) W) (-a) I
H

Compounds of the formula (I-a) (wherein R?, R* and R’ are the same as defined above and R is

(o]
H (o]
v ,/u\gf*\ l
’ Y O
H , Or

N=0

I%I
3=
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di met hyl f ormam de (DMF), N, N-dinethyl acetam de (DVAC)
and N-net hyl pyrrolidone (NWP); ur ea such as

wd 2@4a94tet hyl - 2-i m dazol i di none sul f oxi PEBFEB2041003910

as di met hyl sul f oxi de 15 ( DMSO) 2 and ot hers.

Optionally, two or nore of the sol vents selected from

thenikh SLE usgd. The react

{enper at u‘?gaagé;ﬁlggéﬁl%%%ﬁgﬂgq %ngeg t '8!6 é’ﬁl PREOR™P ﬁreé 8'the following
ownpiucnadstvctocstdpe reacted. The reacti on tenperature is

usually, but not limted to, about 0C to 180C and

Congﬁétag éx?gcpu% Lsﬁtgc ormglggSR& -I;Qi% e G;ﬁﬁ%ﬂ:}? aéehgle same as defined
progt endaB) ig Cl.¢ alR, b@uyl ﬂmeﬂﬁxj"lﬁﬂi)& or BI4 dRh&Roxbénzyl) can be prepared by

ounds. of the farnu eregin Ra,
£ P ABROT, s Cqrppeiads ﬂ&sij *al@’?ft ﬂﬁ(ﬁwgﬁﬁ‘B\Be)Regna‘!ﬁezlpﬁr%H’ﬁrS@ﬂe as defined
Byoveheith eémy@hdpéf 1RE QrBalal GVRkéh K* i9theCOMROUNNIBNAS above and L,
the formula (1V) (wherein a, R3, R4, R5 and Z1 are
FORE S leqwing @rqun derlugdingy &) instnee rhalagom toot sush @t eblorine bromine and
IR Btofe, afAd e including,
for |tnst gncesu%%%%gﬁh%%tmrogi?'gﬂlﬁfqgﬁi um hydr oxi de
and pot assi um hydroxi de, or an acid including, for
Thesteation, mayHg carmiggrout iy p fsplyent depbustinie fercndlarerchaBigemated hydrocarbons

e C dr ogenat i

67 o6 " RLRBERLA. A ARE 18 P8R R0c IR R s gt ether
xgarrbmqh etheg qytadahadmdnﬂrh‘iwﬂmﬁxmdélﬂwm Zz din&thdi?cftﬂaﬂe aromatic hydro-
4-m @ bg}nzz\é Qr 3, 4- t hox benz Al sg,
oaebp s SR S et hE B lgs spe rﬂéa@fémltr% Giridss such as N, N-
digethg] fefiamid LMW NaNQhrﬁ@N}aceﬁﬂnde (DMAC) and N-methylpyrrolidone (NMP);
2, 3-di chl or0- 5, 6-di cyano- 1, 4- benzoqui none

(
W rFuch a5 sl. ﬁdmmﬁywﬂhdlwe SDMIY; piefortsizy trerly yais, dipygshylsul foxide
(Zﬁ@gl(b)o 9x§i7c%l?er£ 6541@13321 Otéilo Qp%%ljeQ)f the%%lvl—llﬁ? scrl&?e‘fltﬁo%th% %Qtecﬁ) fbove can be
carried out in a solvent including, for instance,
mErdgeriseed hydrocarbons such as di chl or onet hane,
chl orof orm and 1, 2-di chl oroet hane; ethers such as
leatiyib fatur $EPE t
t gt r ahly%lr uraguﬁ THF a%aflllr?ga]? %ﬁgepegdl ﬁ}eﬁcgﬁlgounds to be reacted. The
rgrctima tampetapde soandblynisut sotclmitedso, bxbmnem@ to 180" dené pazlfnﬂably about 20°C

%W ‘I‘h%l relélétgonrrr%gyhgé I:o%dg%g %r u(sg)lw: ) 30 %i].nl;fl? tX 23‘ %%Eraslrgn preferably 1

lprtod'Q;hBtnb.yl 3,4,5,6-tetrahydro-2(1H)-pyrim di none
(DWPY), 1, 3-dinethyl - 2 i m dazol i dinone (DM),
rrolidi none sul f oxi des such as
i °ﬁ¢?§ Sk LI OHd%ﬂteé’dHaﬁlesﬁ(r'e%ea%ofgeb%@emg, for instance,
seﬂlhﬁrmfbonﬂte,pﬁdﬂdaﬁﬁ@ carboB Q8RN tridthPlatnfletmh lﬂ ﬁnﬂﬂsmpropylethylamme
tgr and ot her Opti on aIIy, two or nore of
dime @ﬁ‘tlgnesé!e@&aé‘ém? PBhOthere 1i st ed above can be m xed
and used. The reaction tenperature can be optionally
16 @le ARG ROt MpolAdsion the FRIROUNBIWhERAR'F €act ed. The 10
reaction tenperature is usually, but not limted to,
about OC to 180C and preferably about 20C to 100C.
The reaction may be gopducted for, Musually, 30 m nutes

to 24 hours and pref blw 1 hour Jto hour s.
n

Y
or

H

2

in which n and Y are the same as defined above) represents hydroxy, compounds of the formula

(IV) (wherein R?, R* and R® and Z, are the same as defined above and R" is



Conpounds of the fornula (111) are conmercially
avai | abl e or can be synthesized by conventi onal

woredohools77 15 [ Met hod B] Z1\ O O Z1\ O H 0 H 2Z1/EP20042003910
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Rs 'l R4 R3renoval of Zi A" ®al NR3/ N/N (V) N
INS5 Step B-2 R5 2 (I1) N (M) N IH(1-b) ( HHHH
Conmpounds of the forngla (1-b) (whergin R, R4 and RS

are the sane as definffdHabove and Z2}i s HIy ~ ~~\Y
H or in which n and he same ed above)
can be, for instance, prepare by the foll vv| ng 20
procedures in two stepsH WD 2 04/ 096777 - 254

PCT/ EP2004/ 003910 In Step B-1, corrpounds of the
formul a (wher ei nd, Z2

iR PEh ey oty F%f‘dasaggv%*)R%egﬁ bz a%veﬁ?@“ of compounds of

MESeh@R (19f (WheeRAUNRS ROnd Dearé M Rath@as(defihed a&eé) &hﬂh dBthpounds of the
R4, R5 and Z, are the sane as defi ned abovei}

dompbuRdl wimet heorrlingLazan Wrludinge fosi isiymee; gar ?fElmléeénié‘Ch as N, N-
%c gl%ﬁé)?ﬁ:grbgamﬁg% aH@11ng- ﬁnétﬁﬂ%h%oﬁgﬁf‘h@fd%o&ﬁmde benzotriazole-1-

Ium tri1 acet oxybor ohydri de reacti on can
atresntrageoukdiyo-plmspheoived hexaflnerephesiehaten yBOP).adipkanylphosphoryl azide.

ﬁk?hdd&%ﬁ ‘gc:c]%imlgg’?lch}%sdxygen&ethaZO nfoglﬁlydgaéeg ﬁ#(g%tﬁ}%wd gée like can be used as

nﬁheﬁmﬁa@xﬁﬂeve&nmﬂhe reaction may be carried out in a
sol vent including, for instance, halogenated

dr ocar bons, such eth et hers suc
g%‘edFaéf‘ﬁ%/fna%tbﬁé?me? é’Bﬁo‘uPo"r:Sﬂ(ii FH’%\E‘Q‘“& &é{ﬁ&‘“‘é g”t%%?“ra%?g hydrocarbons
hyel af Wh@ibrénédmne 20l odbofelmd afide t [RodiyiRbroehde; aﬂﬁﬂiatdcﬁ as diethyl ether,
hydrocarbons such as benzene, toluene and 10 xyl e

drpprepyhether, @Qqedﬁlg| tptg;ahyflr\ﬂglr@r (THEY @nd .4 @1@6%1()(%}}?{1% aromatic hydro-

St:@!’b%ﬁst &n &L 0OdRCtolent 85 ARGNEniRALs Reh am(?éﬁﬂltﬁfédaﬁﬂggsuch as N, N-
he reaction ter‘r‘perature can be opti onal y set

dblpehﬂfqngarmde {PMFQ, O¥yrdinepshylasetbwide dRMALD. ang iemethylpyrrolidone (NMP);
r %%Ctsﬁ Ca% & @6%&%{ 5 1m1%a#)1 & l{l% ’(%%fg%t &%)&ldésms{lc%d a Odimethylsulfoxide

apbout era
(DMSO); and others. 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 180°C and preferably about 20°C
to 100°C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 1

hour to 12 hours.

In Step A-2, compounds of the formula (I-a) (wherein R R? R*and R’ are the same as defined
above) can be prepared by the removal of protective group Z, of compounds of the formula (IV)

(wherein R'?, R® R* R’ and Z, are the same as defined above).

The removal of protective group Z, can be conducted by using a base including, for instance,
sodium hydroxide, lithium hydroxide and potassium hydroxide, or an acid including, for instance,
HCI, HBr, trifluoroacetic acid and BBr;. The deprotection can also be done by hydrogenation
using a catalyst including, for instance, palladium on carbon and palladium hydroxide, when Z, is
benzyl , 4-methoxybenzyl or 3,4-dimethoxybenzyl. Also, the deprotection can be done by using a
reagent such as ceric ammonium nitrate (CAN) or 2,3-dichloro-5,6-dicyano-1,4-benzoquinone

(DDQ), when Z, is 4-methoxybenzyl or 3,4-dimethoxybenzyl.



to 100C. The reaction may be conducted for, usually,

30 mnutes to 24 hours and preferably 1 15 hour to 12
whownm967rn St ep B-2, conpounds of the fornul a $¢EFBP2004/003910

(wherein R3, R4, R5 and Z2 are24he sane as defined

above) can be prepared by the renoval of protective

%e re%%mhﬁgrf be%%%%%ﬂ%% a%plger{% mcﬁu%gwe}oam(st n% & }rllago en%ceci lg}sdrocarbons such

b dikhistomickiane, rwn)ﬂﬁbmoﬁncﬁﬂ ,epiloNoEoeftl&he diles puchpardadthydrether, isopropyl

Ol CaBONnds Ot b LT MLR () Bl 0 CORRU R, 1 o uch
§s/ Bé¢hes lcﬂﬁjenQ)én&: Q?l\éﬁ?éltN Nnﬂxhethﬂairmelﬁie (Dviy h@@he{ﬂy]abbtwde (DMAC),
ZI\O OCNn Z,\O \O H 43 R4

5 ﬂérﬁémathylo}“ #p-tetrahydeo- ZNH%%F@EI@nil (IRMNU t e‘p2 PllITPthEﬂ 2gmidazolidinone
ﬁ M SN gﬁﬂqb lthaidés shdn MNiimeth iéhl'f!)x"!i Blso

E%I“ 4 p\’/‘% 20047 0967 )775“ PCT/ EP2004/ 003910 ekt )» alcohols
Sohpe mdenqifethdmel fl propahd, 1§¢prm)amélwhe teet-butanol, mter Fmd otRgs. Optionally,
%&Dd T mc%er: gf t&‘l golven s sel ae(? ﬁgmg‘%q ste e\)e canalg] ggd and used[
rnstance,. prepared 5 1OW|n roce ures
steps. In Step C1, Corrpounds of the forrrul a (Vi)
T eneion tenpdR@ureR4n bRoptiohalyn eet Aepeaadmg tohahes armzpoasds to be reacted. The

101 geg;flbog)ﬁ%agetr)%}{r%)ﬁ]tésupl&rr ﬁﬂt]p rg)?f) ?(9 M]@ugﬁ Ig{ @%BJISZ nd pgefgigbly about 20°C

ANH0ZC. Pebreddhion SN ®e asndiefed Tad ualDy 8D hiths GOMPRYERASHd preferably 1
of the formula (VIl1) (wherein n and Y are the sane as

berithbh¥bove) The reaction may be carried out in a
sol vent including, for instance, hal ogenated
b}zfﬁlf)&ﬁﬁg BORS forsig TG arelofi R AL ABBR. or €M B SHhBEMNANY conventional
2-di chl oroet hane; "ethers such as diethyl ether,
F@ﬁpﬁ%pyl ether, dioxane and tetrahydrofuran (THF) and
1,2-dinethoxyethane; aromati ¢ hydro 10 carbons such as
15 pqgﬁg@gg tol uene and xylene; nitrites such as

acetonifrile; amdes such as N, N
;‘jﬁ/ :5Y removal of Z, j’Ni/\N(
—N
Ste B-2 5
Step B-1 R® i P R H
)r 42

n (I-b) N
(1) N (V1) H | H

H

H

Compounds of the formula (I-b) (wherein R?, R* and R’ are the same as defined above and Z, is

\(~}/h\,( NNy

in which n and Y are the same as defined above) can be, for instance, prepared by the following

20  procedures in two steps.
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wd 2®@4d9aTet hyl - 2-i m dazol i di none

di met hyl f ormam de (DMF), N, N-dinethyl acetam de (DVAC)
and N-net hyl pyrrol i done (NWP); urea such as
sul f oxi PEBEB20041003910

as di msthylsulfomde (DVBO ; %\%d ot hers. Optional ly,
two or nore of the solvents selected fromthe |isted

8DO¥E BCRRoRBoundt YL e F6Hehu ) (wiRrelR? ROBRL IRBN7, anﬁ Z, are the same as
t enperature can be ogtl onal |y set dependi Ag on )
éftﬂ’@p@ abrys) ¢ap be @repargd b the rqdqtion ofgmoippwns bétip ématular @) (wherein R’ R*,

g’ﬁer a Glléts Igg tds g%{@'e V%‘[)O%@ touggs (gfq}lel ? @Q@% (wherein Z, is the

out e reacti on

smmdia dt@d.dfabcw,e) ussiged deg'qcm@@gmt suhas sddﬁmﬁﬂflabﬂbb[}&)o@hﬁhnde
preferably 1 hour to 12 hours. In Step C 2, conpounds

P Bty sy ORREE e oo B ri acids, such
aseaveticadcidofr hpdrotteerid a¢il, granispy dfating fag &0 6RAWE B 1c@filart Méves.
formula (M11) (whereinn, R3, R4, R5, Y and Z, are

S B 00N R o it B osmhons
ukh ak. li:ﬂﬁﬁlattﬁdﬁn@fetﬂeﬁechﬂ ra3udiéth lvéthér %Sro?ﬂ”&ﬁé’rc dRkdné and tetra-
avai | abl e or can be synt hesi zed convent1 onal

hydreferas (TRAD 208 d 2r Goethiry cthene EPE@O%#B@@@!L‘@HS suph as benzene, toluene and
yl}@l'éhzgﬂ o@]erﬁ(@t Qnallg A o or Qlore of the yolZenu selgg‘tkihjoiq tfm k%ted :Lbove can be

RR r enoval
Istxe@)a@%ecl\v N Step D-2 N N -~ -~:16 R R5 OR5 OH
116 H N AOY N~ H(II) H(X) | H(W |  Conpounds of

T}Q%I&BW&?R §6t1%h£]1})156t Ezéjen mg or|1:e %eacr(])gnpguna s%o E)Q ?eacted. The

sane as OVG
reaction temperature is usually, but not limited to, about 0°C to 180°C and preferably about 20°C

to 100°C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 1

hour to 12 hours.

In Step B-2, compounds of the formula (I-b) (wherein R?, R*, R® and Z, are the same as defined
above) can be prepared by the removal of protective group Z; of compounds of the formula 2
(wherein R?, R*, R?, Z, and Z, are the same as defined above) in a similar manner of Step A-2 for

the preparation of compounds of the formula (I-a).

Compounds of the formula (V) are commercially available or can be synthesized by conventional

methods.

[Method C]

H 0
Z, OCN Y 4\
o] n o}
H 4 3 Rt
R? R (vl R R removal of Z,
RN X
| — | —_— N
NN Step C-1 N =N Step C-2
5 ' H
5 R o]
¢ " jan )L e
n
N nY
N H
/
H

() ~H (v H (-0)

I—=
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be, for instance, prepared by the foll ow ng procedures
in tw steps. 5 1In Step D1, conpounds of the fornul a

w@ 2)049d12Tein n, R3, R4, R5, Y and Z, are the BEITEPAS4/003910

defi ned above) can be prepared2®y the reacti on of
conpounds of the formula (11) (wherein R3, R4, R5and
ound

EnBo Gttt u® By RGHEPLPR AR Rl ERIRE A ydiefined bove) can
b fforrimthned Qupaeddy the folRNiasRBdeguras Ing@v stags. gr oup
i ncluding, for instance, halogen atom such as

orine and bromn_ ne) h ction be carried
BUv 5 hioomiae o R il (Vi heken SnBo R B, o S e the same as
ﬂe&fﬁl’é@ GRIVBYIAS be ﬁt&‘faﬁke@ﬁy tHe Gl Q6P ERIRPBEdS 6h{h@ rf&ﬁ'rQJ'Ia”ﬂI@ Réherein R?, R,
2-di chl oroet hane; ethers such as diethyl ether,

Bs%ﬂ?r%ri‘}ﬂ the savag as dsfi Bséaqbéveamtm@mamda psfha rf@mwétrmqui;) (gherein n and Y
%e%m@hﬂ?%@&%%éih%@ aromati c hydro- carbons such as

benzene, toluene a d xylene; nitriles such as

acetonitrile; amdes such as N, N di nethyl formam de

"(lgg\,q:e)actlom mam_lm eAideyoud e B SAtverd 1(14]){\;(]&@, fermigistance, halogenated hydrocarbons

Ncgee%rﬁgg{l)lé an%g{agepn 1&%| aﬁéﬁléﬁl g%mofo%ﬁﬂn ethers suc}% as hdlethyl ether,

asprdpmretﬂeylthcuﬂaﬁ@xncﬂ etralfyohdSpn (THE) m{dhEE-shméﬂiﬂmy&haiel yl;omatlc hydro-
d.fromthe. |ist

sol vents sel ecte
a8 e Barens. JuSR S B SRS it RGroR il @it ouch as N, N-
dhﬁi&tﬂ?ﬁ‘ommmd!ﬂ’(@h}m’) BEN- dmaﬁyndwm@m(nmgcy @fimnuﬁ@wﬁﬁmheone (NMP);
reacted. The . reaction teggE rature is usually,
YR ey 26 o3 -dHpRieYl ddmidszalgliong {dPMEDe pefoxtey salelms Qmethylsulfomde
@ML0); 1&9&erghﬁ>tlﬁﬁﬁ8t twRor TRYe SECQNAHS tsagctécpﬁom the listed above can be
usual | 30 mnutes'to 24 hours and preferably hou
634@K%§ In Step D-2, compounds of the fornula
(I-d) (mhereln n, R3, R4, R5 and Y are the sane as

BES Je R8N 1SRRYRdre CAN LD ?pt n‘%{fﬁg sﬁﬁ?ﬁ? ﬁn rt Xﬂour?c{s\}f) Ible reacted. The

protective group Z, o
Tegdhion ddmperaturRB;, USF‘M]}’, RB novlimitell 8, abante) Cl’te ls@ﬁieands)referably about 20°C

t?el b"tedf‘hgbg %?(.)m m?))f Be %&nrgulcta rmnnelhré F) s to (2% }'5)}.11'8 evépreferably 1

repara ounds Tof*!
maw/mﬁm? 28- PCT/ EP2004/ 003910 Conpounds of the
formula (I1X) are connercially avai | abl e or can be

I%g’]ephgz czogg)ogl}/dﬁ 08 the gnt Iu&n(? c) Ee%lo{xj % % 5 MY aF$4t%R§ame as defined
dbe ) \cad gdéﬁrelﬁfed% thSrendyval off Qﬂteﬁhﬁe Hotp Zt &R ofEpunts B the formula (VIII)

(w:herem n, R”, RY, R’, Y and Z, are the same as defined above) in a similar manner of Step A-2 for

the preparation of compounds of the formula (I-a).

Compounds of the formula (VII) are commercially available or can be synthesized by

conventional methods.
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RS RSRO OH 116 QW IH~I NNQiil ~~" n H (Il) H
(l-e) HQ H (XIl) H5 Conpounds of the fornmula (1-¢e)
w@ advensi7mr n, R3, R4, R5 and Y are the sane as Bef/EPm®d4/003910
above and QL represents -NH-27-N-Cl1_6 al kyl, or -0-)
can be, for instance, prepared by the follow ng
rocedures in two steps. In Step E-1, conpounds of
Mehod Myl a (Xi1) (wherein n, Q, R3, R4, R5, Y and Z1
are the sane as defined above) can be prepared by the
reagtlonRgf cg oundsoof the formula (1) Qwherein R3,

ZR4, b Zar e [t he sane as defi bove) with
c@np nds ofo forfrula (XI) (wherein n and Y are
t ke sanme ras qulnedR b And agent 3 nE€hudi Rf or

i nsfjancg, aryl—$ormat § de i vative such as lQD nyl

chl drgfor nmat eipdial oca
phosgwne di phosgene,

NI derisepbizve suchyas
and tri phosgene; ;
cly asH R o H

1,1- ) |ﬂ||ﬁ1daZO|e ( , Jian Y oATTRY
1,1 - aroony1d|(1 2, 4- (grlazghe)? , and the ||me H
15 TH reaétlon may be“carri out i n a sol%nt H

i ncludi ng, for instance, hal ogenated hydrocarbons

such as di chl or onet hane, chlqro orn1and
Compouidg bf te desmmlar(Ed) eriseinnRicR > &S 284 Xtarg/the stmpps defined above) can

bk %gﬁg&mék ﬁgéz;glgtﬁﬁg%%lw Qodafitel AMArR },gr an (THF) and

I met ne; aro i ¢ hydro- ons such as
benzene, toluene and xylene; nitriles such as

Irg Step il £ ecnpeundsrrif dos forila (X3 (Whergin diRieRhyR’s Srandrfdiee the same as

d 1nne%a}%(§/\{\lbca'§-bg 1@4 Ib?ﬁ‘%ﬁ@ﬂ:'tlgrg oﬁ % r&cgg)q the formula (IT) (wherein R?, RY,

rrol1 done

Riand Zqi areehdwyaine 2s definddtolve)dvifdorenpoids pof tha fidmata(EX)s(wherein n and Y are
Opt i ona , , Lwo or re of the . sol vent el ected fr

e Pt e ST e R A R 8 g Melogen atom

shcBEP ekiatine 8d 6R&Mikg. optional |y set depending on the

conmpounds to be reacted. The reaction tenperature is

usual 'y, but not |imted to, about 0C to 180C and

Ths &N Apeitiedot in prolisoicnchyfiae.  fangriapss. Halgeqpated hydrocarbons

sic@n qu ‘BIcﬁﬂ)r(fn%rthané‘ S HbrbRorm 3thd ™ DUi@Forb@hadd; RPEYsSsi@Rths diethyl ether,
preferably 25 hour to 12 hours. WD 2004/ 096777

1spprppﬂprzhr@,4¢lgm9 pod tetabydrpfaran JEE) epd d grdimethoxyethane; aromatic hydro-
cﬁ‘g g £e¥1e Ct@fugﬁeegnd%knk nmﬁ.flé’s SBE#%&%%HQ%]C%IFIﬁéseSUCh as N, N-

| nc I nst ance, organi ¢ am nes suc
dm_)ﬂt}miﬁonmmltlc (IEYIE)( INa.AN- d‘lmeﬁllyhllcwmldd (DX apy Neméethiylayrraidone (NMP);
ul%la rTEutc yl am Icilmc.ﬂ:thyl 2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide
(DMSO); and others. 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 180°C and preferably about 20°C
to 100°C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 1

hour to 12 hours.

In Step D-2, compounds of the formula (I-d) (wherein n, R?, R*, R®and Y are the same as defined
above) can be prepared by the removal of protective group Z; of compounds of the formula (VIII)
(wherein n, R3, RY, R , Y and Z, are the same as defined above) in a similar manner of Step A-2 for

the preparation of compounds of the formula (I-a).
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di et hyl ani | ine, 4-dinmethylani nopyridine, and others.
In Step E-2, conpounds of the fornula (I-e) (wherein

Wm200890967RB, R4, R5 and Y are t sane as 5 dePCTEPRR2004/003910

above) can be prepared by the T€noval of protective

group Z, of conpounds of the formula (XI1) (wherein

(‘fbmp@unds%? the%mtﬁ%s(D()YaI@ @an;ercﬁﬁ? a%zhﬁbli%{]&}nao% s?lﬁfmés%g by conventional

above) in a simlar  manner of 2 for e

metkgslar ati on of compounds of the fornul a (l-a).

Conmpounds of the formula (XI) are commercially

[Meldaa)l e or can be synthesized by conventi onal

rret hods 10 [Method F] 0 Z O 2\ O Z1\O sim | ar manner
'"'pC R3a d I O Step A1, B-1, CG1, R3a H(XIV)

DloandEF',JQ%* N1 NNiNStep F-& SpFZRs

NH2 ¢

) HN R (X\/) 0 nmoval of
Z,d|R tep N i N RS N~ HgtColpopnds of
t : ((I Qg) (herer %R’ arﬁ'6°"Ft8f dre t £ Jame as

def'NI e abov R3a t he sgtﬁe_grgmfl"b e as R3

as defi ned a%ové excludlng hal ogéR)" “ can be prepared

| owi ng pr og? 51n Step R, o H
I ereln R Z v
€

of the fornmul a _
are the s as defined abo e prepared b')}f

reactl on ef conpounds ofxyf henf or n’['JI a (I1-a)emhertei n'
R5 and Z, are the sane as defl ned above) inasimlar
manner iCI‘I bed in Step B- 1, 1, D1 and E- 1.
Compeyinds O’le:‘ zfor@BHﬁb@rﬁY&erém n Re Re % r@nd X afetly sgmshasrdefimed above and Q,
R e v,
e e oy e B 18 R P oBan e hEBA o B t6oviR procedures
i @ortePa (XI11) (wherein R, R5 and Z,

In Step E-1, compounds of the formula (XII) (wherein n, Q;, R?, R*, R’, Y and Z, are the same as
defined above) can be prepared by the reaction of compounds of the formula (II) (wherein R®, R?,
R’ and Z, are the same as defined above) with compounds of the formula (XI) (wherein n, Q; and
Y are the same as defined above) and agent including, for instance, aryl formate derivative such as
phenyl chloroformate; halocarbonyl derivative such as phosgene, diphosgene, and triphosgene;
carbonyldiazole derivative such as 1,1-carbonyldiimidazole (CDI), and 1,1’-carbonyldi(1,2,4-
triazole)(CDT), 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 hydro-
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N-
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP),
urea such as 1,3-dimethyl-2-imidazolidinone (DMI); and others. 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 180°C and preferably about 20°C
to 100°C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 1

hour to 12 hours.
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WO 2004/ 096777 PCT/ EP2004/ 003910 -30 are the same as
defined above) with conmpounds of the fornula (XIV)

w@ vvengi7m R3a i s the sane as defined above). AEEEP2004/003910

reaction may be carried out wi#hout solvent or in a
sol vent |nclud|ng, for |nstance et hers such as

?11 IICQ%JOB r%% ger a’édﬁ/al?t%ﬁ§£y ca %ut dm gﬁg?%xegs)e(r)le/cg toﬁ gr%se mgludmg, for instance,
angamabmmehyuihm@ Pybding tﬂﬁh}harﬁ&e hed Z\'ﬁﬂl I-Gnsot;)fdpgl%ﬂ@laa‘liﬁe, dimethylaniline,
ni t such as ac nitrile; am des such as

Kf’&‘? ﬁﬁ{‘/’f’?tgﬁ'ﬂﬁwml “ﬁ\ﬁl“? qﬁr N- di met hyl acet ani de

(DI\/AC) and N-rethyl - pyrrolidone (NWP); urea such as
In, Stesl B tebyipoudidd 6F tﬁa&"@{lﬂudi 0N ewkddvh h; Qs Ul BXifPFemdSYGH the same as
33 gl met hyl sul f oxi de (DVMSO); and_ ot hers Opti onal |y,

Gl bas} Earpbe PIRBES by S Smurbek Baier e Z1|of solgounds of the
ARAVIE (KB (PR }Seé,,éwdR'UfkedY ah@ Z[BR theafhd andeﬁne% above) in a similar
tenperature can be optionally set depending o
BersHefider AQ fprthe eramr@w.n of pranpopadscf ihsrfomarp@raht ure i s
usual ly, but not limted to, about 0OC to 180C and
B o Xyl ER¥p' oAy ffalty MR LR FNeEa by conventiona
pretddsr ably 1 hour to 12 hours. The reaction can be
advant ageously carried out in the presence of a base

ing, for instance, 15 organic am nes such as
%‘3‘5‘."@“? triethylam ne, N, N-diisopropylethylam ne,
dimethylaniline, diethylaniline, and others. In Step
conpounds of the fornmula (I-f) (V\,herelf RQ Rh
and [R5 are the sane as defimed above) can Beéo par ed
renowa:haraﬁnnmdat eét\b e_group Z, of conppunds ﬁfa

aS(eD(’g}I B-1 Ghherei n R|, R3a R3R5Ha(nmz

sanell as| def i°H %bove) i 'ar_manner  of A-2
for NNV 20 preparation of Nopfound ', the formul a

Sief¥
ound§‘e‘b‘f1the forml d (XIV) Hre’ conmerria

ava?l ab br can be synt hegi conventi onal _R'
met hods R0 2004/ 096777 PCT/ EPROQA/ 003910 - 31- N
[Methed G B2 O z\' Zi g™ O HO” '@ R3a Roa H Rew R3a
Roa \' Rsa Ni N (XvI) NI1& Nrenmbval of z~ Ni N
HO
remaval of Z, 3a
Cl |\ R
Step F-3 NN
R5
R’
(- N

Compounds of the formula (I-f) (wherein R' and R’ are the same as defined above and R* has the
same significance as R® as defined above excluding halogen), can be prepared by the following

procedures.

In Step F-1, compounds of the formula (XIIT) (wherein R', R® and Z, are the same as defined
above) can be prepared by the reaction of compounds of the formula (II-a) (wherein R’ and Z, are

the same as defined above) in a similar manner described in Step A-1, B-1, C-1, D-1 and E-1.

In Step F-2, compounds of the formula (XV) (wherein R', R*, R’ and Z, are the same as defined
above) can be prepared by the reaction of compounds of the formula (XIII) (wherein R', R® and Z,
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} RS Step G1 R5 Step G2 RS R CR HER NN (XV) H
(XVIl) H Conpounds of the fornmula (I-g) (wherein R,

woBa4amd7R5 are the sane as defi ned above and ROHEP1va£003910

the sane significance as R4 as3@®efined above excl udi ng
halogen) can be prepared by the 5 follow ng

PRV R P TFA Shevo) T rRBHeR e (L) [ Ea R is the some as

aefinedgbdvagd above) can be prepared by the reaction of
conpounds of the formula (XV) (wherein R R3a, R5
and Z, are the sane as deflﬂed above ounds

e {eﬁgmpélixamhe garpg@/pljt \Yxmﬂgétrsg ﬁnt[%g] a qolvetnhlgc gcg%m% Jnstance, ethers such

Q@ﬁie&?ﬂetﬂ&o\@%}mbﬂ @hed)] diblafé aRBRASKy dSTRGH I(PRHE) hrﬂi £b QBnethoxyethane;
F-2 preparation of 10 conpounds of the

ﬁ@mm byc(rwybomf puchiag per@erz:; todushp antheidenst nitries fugh @ egtonitrile; amides
ngchgs @Wgovgyﬁ;)rmaﬁg@e aI@ngﬁm@thﬁaéeﬁ%lﬁéqﬁg/?ﬁ) and N-methyl-

efine can rep ar ed e renoval
pyrodlglond EME);ourpa Zuchobs dérmmcxh)zisZ mildatzhledlﬁmenﬂﬂl\al)( XMfdxjdes such as

R B R A i R FFO g s o

hhaiﬂm@p&m&kmﬁﬂﬁ@hdoaﬂpounds of the fornula (1). 15
Conpounds of the fornmula (XVI) are comercially

|Iable or can be synthe conve nti ona
The Hrotior pRRETION <A OF PPUTaly 67 ARG oo 1 CqRopds (oplgeacted. The

Rabivdh terhpd‘rﬁﬂf@‘(@hsu@lﬂy, But ¥t llﬁ‘llt% bl bt N No380° C%%d%r&'@rably about 20°C
H1R Step H2 R5 "16 Rl .RR NH(1-h) H

(XV)
(WOI ¢ Thagegstiom /o9 &7 Fonductsg for, progliy @r@avteﬁt)@g?fohours and preferably 1
Eﬁﬂﬁu@f the formula (1-h) (wherein R, R3a and R5
are the sane as defined above), can be prepared by

the foll ow ng procedures.
The reaction can be advantageously carried out in the presence of a base including, for instance,

organic amines such as pyridine, triethylamine, N,N-diisopropylethylamine, dimethylaniline,

diethylaniline, and others.

In Step F-3, compounds of the formula (I-f) (wherein R!, R* and R’ are the same as defined
above) can be prepared by the removal of protective group Z, of compounds of the formula (XV)
(wherein R', R*, R’ and Z, are the same as defined above) in a similar manner of Step A-2 for the

preparation of compounds of the formula (I).

Compounds of the formula (XIV) are commercially available or can be synthesized by

conventional methods.
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In Step H 1, conmpounds of the formula (XVIII1) (wherein
R, R3a, R5 and Z, are the sane as defined above) can

wheoopoapar ed by the reduction of conmpounds of PEEEP2004/003910

formula (XV) (wherein R 5 f8a, R5 and Z, are the
sanme as defined above) by hydr ogenati on using a
g\gi g ‘?/&ﬁ i ncludi ng, for instance, palladiumon carbon
e i num on carbon in the presence of a base such
as potassium acetate. The reaction can be carried out
in a@sol vent including, for instance, ethers such as
&l‘g | ether, isoproyf t her, di oxane,
tetrahydrafuran (THF) gad 1, 2gdi met hoxyet hane 4 R
ar fhydr ocBrotins 1 (S ch as benzene Eoﬁu ,e\ fd
xy| eme_nal cohol sXWuch as Neethanol , et RARON N
1- proganol , i sop+repeanol 2 d tert-but
ot hets: reactep6rl t enfpér
dependi Nt he conmpounds t
react| on tgn'perature S usuaIIyH but not limted to, §
abot’0C to 180C and préfétably about 20C to 106L.
The reaction may be conducted for, usually, 30 mnutes
C&n&ﬂmw tﬁe asluld éﬁ&ﬁf'v@#é}e% R Rlﬁanhquaré fhe k3mbay Hecﬁneﬁ Bbove and R*
Steﬁ) nmpoun the f orrrula(l-h) (wherein R,
%mn%@aﬁ@an@ms Bahﬁsd%fsleéi ebvisercludipg\helogerancanebe prepared by the
dhe renoval of protective group Z, of
%g%%gﬁg) 'the formula (XVII1) (wherein R, R3a, R5

and Z, are the sane as defined above) in a simlar
IreiereE-lo tormpaupdsrotahe fapmule ¥ ViHh épharin |PénR36,fR4&dﬁmdlidsre the same as

&ggéchmgh% b?]plcesgiréd g\otl%o%ﬁzlggx? 8 7ci7rné3%\(u:T Eqﬁ%lgci_%) 3%%%) éwherem R/,
K IRSIaIn(ZZl drd tHe3ared deﬁRed:hbo@éﬁ wih domp¥indsNf tHY fdnhdal (XW) (wherein R*
INI-EB meﬁs ﬁﬁ#?%bﬁ)%e)fé )gpsz%llar mam?g" clescﬁ"{l e(II:e 11} IStIe% NFRZJ'%or(tl%g' %reparatlon of

compounds of the formula (XV).

In Step G-2, compounds of the formula (I-g) (wherein R', R*, R* and R® are the same as defined
above) can be prepared by the removal of protective group Z, of compounds of the formula (XVII)
(wherein R', R®, R*, R’ and Z, are the same as defined above) in a similar manner of Step A-2 for

the preparation of compounds of the formula (I).

Compounds of the formula (XVI) are commercially available or can be synthesized by

conventional methods.

[Method H]
o]
Y4 7 Z i
1~
(0] HO
Ch A R” H R H AR
| | removal of Z, [
N_ N N =N NN
———
R Step H-1 RS Step H-2 R®
1 R _R!
N N (i-h) N
xv) H (Xvilly
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3 HH41 HO HOrenoval of Z, RA R3 NI iN Step
1-3 R Rla H ~, H Z3 Conpounds of the formula (1-1)

w@ advensi7ny R3, R4 and R5 are the_sane as defi neRCEHBP2064/003910

Ra represents 00 QY q/ *33-Y SOnH, or H 5in
which n and Y are the same as defi ned above and Z3

C&Hﬁ(ﬁﬁ@p&sthgt%ﬁléggg{l}lp r(wﬁéréé Ra,I I@y Lx)d 1@’34}1? n e%?ne% Q%_lefl,ned above), can be

prepared by OW ng procedures.
preprpesLindbe tollowing pfasedrnmdsa (XX) (wherein R3, R4, R5, Z,
and Z3 are the sane as defined above) can be prepared

' f f. OF i d |
B ST ool o FRAUASO/A) WARGR RIS KLbafy srg e some as
ddfimed)bowe) dan be prrparadiby die reduetidrosfrompoundl ¥ thé ek (XVE3wherein R!,

' def i_ned i imi | _
Sebr TR T S 0 TP PR BY GPATRI Wb spadecluding, fo

intaidagpallhditiniish darbM Ind platinSh @R cdrbén inGRIREIAELSHFOf bdsbGuch as potassium
formula (XXI'l1) (wherein R3, R4, R5, Z, and Z3 are the

CEE as defined above and R a represents WO
2004/ 096777 PCT/ EP2004/003910 -34 0 0 ,TinY O n

The reaction can be carried out in a solvent including, for instance, ethers such as diethy! ether,
isopropyl ether, dioxane, 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 others.

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 180°C and preferably about 20°C
to 100°C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 1

hour to 12 hours.

In Step H-2, compounds of the formula (I-h) (wherein R', R*® and R® are the same as defined
above) can be prepared by the removal of protective group Z; of compounds of the formula
(XVIII) (wherein R', R®, R® and Z, are the same as defined above) in a similar manner of Step A-2

for the preparation of compounds of the formula (I).
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H, or Hin which n and Y are the sane as defi ned
above) can be prepared by the reaction of conpounds of

wo bm4pa7mul a (XX) (wherein R3, R4, R5, Z, and EGI/BPB®04/003910

the sane as defi ned above) WITF\ tonpounds of the
formula (XXI) (wherein Ra and L, are the sane as
gﬁgghggg above) in a simlar manner 5 described in
t ep A— for the preparation of conmpounds of the
formula (1V). In Step13 conpounds of the fornula

(l-ip (wherein Ra, R3, R4, R5 and Z3 arg th@ sane as
fetyHed above) Ocan repared by_the reh‘g of
protective, gro 2" coppounds Bf—the for,nul 1)
( g&hd z3otre the

defi ged ,\above)—l-nathe sQme manner —of-Step A-¥__Nor the
the foswpuloa (1). 10

e synt hesi zed by 1a
convent i offakn et hods. Prepa 2% qn of startlng
compaynds of formula (@4-a), ( (11- c) ﬂ—]?ké)b
000 2" OR z1. z -HO\OH £ee3aCl (XI

Rae R'S--H (XV1) R\ R RR Heddction N~NNIiN -

- NINNNRs Step 1-1 Step i-2 Stepfi-3 s Rs / | RSR
[\ NOZ \ (XXITT) (XXIV) NO2 (( XXMD (I'l-b) NHz
reduction Step 1-5 reducti educysi on Step 1-4 11.
Step i-6 O oz+~oz“*2°“"%?r’]o£ 3 'X@Rae c C
\ NN
Stepl3
R5
/R1a

(i) HJN\
H %

Compounds of the formula (I-i) (wherein R’, R* and R® are the same as defined above, R

represents

0 o) g ’
Hyy ¥ < Y
Ay Ay it
H ' H
in which n and Y are the same as defined above and Z; represents hydrogen or C,_s alkyl) can also

be prepared by the following procedures.

In Step I-1, compounds of the formula (XX) (wherein R?, R*, R®, Z, and Z, are the same as defined
above) can be prepared by the reaction of compounds of the formula (I) (wherein R?, R*, R® and
Z, are the same as defined above) with compounds of the formula (XIX) (wherein Z; is the same as
defined above) in a similar manner described in Step B-1 for the preparation of compounds of the

formula (VI).

In Step I-2, compounds of the formula (XXII) (wherein R?, R*, R®, Z, and Z, are the same as

defined above and R represents
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15

NN Ni /N /Ns\ R\ Rs I \ RNHZ (Il-d) NHZ (11
-3) NHZ (I1-c) 15 Conpounds of the formula (I1-b)

w@ advenmi7ny R3a, Rd4a, RS and Z, are the sane as Bef/EPmd4/003910

above) can be, for instance,-{frepared by the

foll owi ng procedures. In Step i-1, conmpounds of the
formula (XXI'V) (wherein R3a, R5 and Z, arg the same as
defined above) an, be pr em\by the reactjon of

conpounds of t la ( vvherel/" d Z, WO

2004/ 096777 PCT/ EP2P04/ 003910 - aroe the s$hnme as

defi ned above) with conpounds of the formula (XIV)

(wherein R3a is the sane as defined above) in a

g whi¢har angde) arerthedseme 2 Befihed nbcgp)ecpn foe grep@ypd bhthe reaction of compounds of

t?)r gcp u% n(pb@ﬁ rg\gserer 'ﬁag{gﬂ r?im Fé Qt WC s(a e 3 %s Q)QQe&é{)oveﬁzﬂﬁ) compounds

B&harﬁﬁnﬁla @DH) thkeraa R’ asl Defré redambd aahﬂeﬁﬁ)d abave)le a similar manner

r epar,ed the reaction of co rmul a
RS T simbad fr R eregbo s cSorharstinlonhile (33
defi ned above) with conpounds of the fornmula (XVI)
Inv#h&) 163, BotrduniiS ot thefosiaile (I-iqewlkbedin REAR'QRY\RE)and A, dte the same as defined
sim.l ar manner described in Step G1 for the

hous) £Ambs HRPTd Byghprsmeud °8Pr°tthY§ FHPr| 04 cprrAungs ofjthe formula (XXII)
%h@félﬂ RE,R’ Cﬁ‘”ﬁ@%Qﬁ’d 2fard !E@ s{rd £ leBndd! dbo@) it e gkRd Hlanner of Step A-2
and ZI are the same as defined 10 above)
fonthe meepprra@@mfecambgumde elirbr fgmelaéDni tro group of
compounds of the formula (XXV) (wherein R3a, R4a, RS
Ol 50 im0 KD AR BT R L g o
¢onventiengdmegwdse of aci d including, for instance,
hydrochloric acid and acetic acid, or stannous
- 2 A4y, -
AR5 Sl L BREHLARLIR 538 R0 gt
platrnunron carbon. 15 The reaction can be carried out

kh jp sol vent incl udrong, for I nstance,_etders such as
dicgthyl ethern 8 ether, di oxa
t & dr of wvan (T R?d 1, 2-di reeh hoxyeet hape, . R“ N R

ar i ¢ hydracarbos | such as benzene, foJuene®&fg 4
Xyl al cehel s such as net hgpgl, ethanol, Sepis
1- pro ol , isoprop&no and tert-butan ter and R

(I-b) NH,

othgrs. "Phe reacixon t rature can bedxxp) naIIy set

dependi ng on the conpounds’to Qe reacte The":
reduction l Step i-5 reduction
reduction Step i-4
J Step i-6

Compounds of the formula (II-b) (wherein R*, R*®, R® and Z, are the same as defined above) can

be, for instance, prepared by the following procedures.

In Step i-1, compounds of the formula (XXIV) (wherein R*, R® and Z, are the same as defined
above) can be prepared by the reaction of compounds of the formula (XXIII) (wherein R’ and Z,
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20 reaction tenperature is usually, but not [imted

to, about O0C to 180C and preferably about 20C to
wao@@oseThe reacti on may be conducted for, usuaPCHEPR04/003910

mnutes to 24 hours and prefer®ly 1 hour to 12

hours. In Step i-4, conpounds of the fornula (11-a)

%é/"fh% rsgrjng ﬁgéhdab%vﬂ%ﬁa & otiifdls 'of fhe ﬂ%ﬁ?@ﬁvgg@/ ?Qm g\ RS the same as

e prepared by reducing the nitro grou

defin¢dhabot @ rimu sianilarbdrey d¢setitgdan SteRF -2 foul tlﬁl pre;ﬁ&tlan (ef tdmgpounds of the
a defined above) in a simlar manner descri bed

P q@igﬁv -3 for the preparation of conpounds of the

formula (I1-b). In Step i-5, conpounds of the formula

Ig ISkepa)z éwmedismﬂa&afomlﬂﬂa aﬁdvzawha:ree] RAR'S RrendiB, flefhe BaAk as defined

can be prepared reduci t he n|tr .
@8\% a%m‘af‘sprmar LN “orrei‘ﬁﬁ’Pﬁ Of seerlwn%m Gedprpul V?eéwafﬁan R¥ R’and
Z lareMh€ sdniteas R RddS o g Wiith@Fm \dﬁbf t'hE‘ f(ﬂrnﬁlar(m)' (WIRRRIER* is the same
descrlbed in Step i-3 for t Baratlon of

rfevedfn ¢ ﬁ@ﬂ%mﬁmeademheé)m SW)GZ b/ tpoppraratio@f compounds of

e 200¢{003910 In Step i-6, conpounds of the
Ftgi

I1-d) (wherein R3a, R5 and Z, are the sane as

defi ned above) can be prepared by redu0|ng the nitro
Ig Stawp-Janempdyedscif] thr formule (- bd wheerip BUNRE, Rfandia are the same as defined

%8@‘%%@& d%g\d }% b&\/x\@(ﬁx %F ghegﬁa FlRﬁp ol ﬁré’ouna s%f heefosarlraF()&V) (wherein

RHRUR nod Zf o thmtnarae Gl¢ﬁrmd|aba\d:) us’mpun a:@hbmnludmg for instance, metals

ati num gn_car n th . es
S e o A B st RE P SRR B Stpace, B9 POt eid and acetc
dcldl, 8r SanY@hldride,| or B MgdrofeRttidnN&ingnCRtalRt MelugingUehing@nce, palladium
dlethyl et her, isopropyl ether, dioxane,
‘Wé??@ﬁ?ﬁhﬂﬁﬁwgﬁmG?ﬁF? and 1, 2- di met hoxyet hane,
aromati ¢ hydrocarbons such as benzene, toluene and

e 8 8en &InCRNQAHRdSHE §§0WQJ h\@ﬁh@]ng fot ANRALe, ethers such as diethyl ether,
1- pr opanol , |sop@§@ano and tert-butanol, water and

igspFRRY ether odiprage it ydrefurandFp&) anduk: %rdémﬂl%éetbw; aprtiojhydrocarbons
suét asdQ%erﬂglt&gengn& Q?leﬁ:eo %Wfﬁ!cfl Q%Rgthﬁr?o‘? ttl?a?lol T%?%panol 1sopropanol

reaction tenperature i $ usua ut not’ Timte
agth temt: bude@ol, watkBAE cdireds. pr ef er abl y about 20C to 100C.
The reaction may be conducted for, usually, 30 mnutes

e hour.to 12 hours.
-%r er%a;é}la | oﬁ;eépjgcga:rrlgl%ug SIQHM ehdepfe%drl%?n gn(s)&fnpfnjndbt%be reacted. The
réittion HﬁiﬁeﬂhHreZiS-u@.laﬂy,tht btQinited t6, dBod 0HOLEOHBICC ahd Qeferz%lﬁ( about 20°C

to Il&gév g’Lg reactlon may be ci:onglucte(g%y l)sual\pms muﬁltes to 24 hours ang preferably 1

hour to 12 hours.

In Step i-4, compounds of the formula (II-a) (wherein R® and Z, are the same as defined above) can
be prepared by reducing the nitro group of compounds of the formula (XXIII) (wherein R® and Z,
are the same as defined above) in a similar manner described in Step i-3 for the preparation of

compounds of the formula (II-b).

In Step i-5, compounds of the formula (II-c) (wherein R*, R® and Z, are the same as defined
above) can be prepared by reducing the nitro group of compounds of the formula (XXIV) (wherein
R, R® and Z, are the same as defined above) in a similar manner described in Step i-3 for the

preparation of compounds of the formula (II-b).
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20

15 (XXVITT) NO2 (XXI'11) NO2 Conmpounds of the fornula
(XXI'l'l1) (wherein R5 and Z, are the sane as defined

w@bwuede7can be, for inst ance, prepar ed by t hePCT/EP2004/003910

foll owi ng procedures. In Step 1i-l, conpounds of the

formula (XXVI11) (wherein R5 and Z, are the sanme as

ToéStipnied) compons} of @t PEmEE ¢RA) SHLOYintYe KeaGtF QP

a%o%Eoun s of the fornula (XX?/?) (wher éin 5 iIIS etﬁ{g sagg as defined
QAT 4L PHBEPHEY DuFyETe Wietnire 8FAyp @ndl sheothlarh erduprafidompounds of the
FOrNNA (XTVWMASHRIARE, R1 $d ) 6re SANE 4 oye;and .
Z3 is CL 6 al kyl) The reéctei on Sgﬁdsggﬁ%é\?g%tezg’é}é{%?%?nam“ using a
“elabptindudins forringtdnse, peliadirne en ofrben eigBatBuchoraGreadh U presence of 2
bAR DN P6tasstih 2204/ 096777 PCT/ EP2004/ 003910 -37 The

reaction may be carried out in a solvent including,

for instance, alcohols such as nethanol, ethanol,

The Frastinanen be icamiod oplainal sobwnt inelnding) Lfbeinethnce T BBerk 8Rbtds @ikthyl ether,

ido r r opti onally set depending on the

1 lgpg %J ?IH g d?%( 8%2\ q gh c‘?cétJ an #%ly) af’gsl@t'ﬁﬁg’ﬁ‘hf’@ﬁg@%tami@tlp dydrocarbons
sughaa bénzeneh tolueneotind xykrepdlcdhols sadtoAstm@kanbl LSAUE A i

a1 &L 8L arkl)cl)y agbou{jl 0OC 5 to 100C. The rneace:ti on n@?p%lg’mpmpand
Condud?ael 8 angethers v 30 minutes to 24 hours and
preferably 1 hour to 12 hours. In Step ii-2,
Thorepaiondemgrratiie &ain O Bptichally<edt |dlel)en(ﬁf‘@%eth9c§§ o%lg&g t%’be reacted. The
are the sane as defined above) can be prepared for

TEAFHOP ATTaRETatYG i yeuallye Betinop imijed oo shpotf@sto 080 Whendfoefariblg about 20°C

to( DEBNG. Ik ré20R&H Biaf bRRond@BEd sa s, def i ne
above) with an ggpr opri at eaﬁh?%lgl%gtﬁ i"Ng ?Se%gzé"ﬁ}fours and preferably 1
hquatq I7dionss, for 10 instance, POC13, PCI5, and the

like. The reaction may be carried out w thout solvent
PRparafioR o ¥k ' ' instance, hal ogenated
hgdr ocarﬁ?ns sh%éh&gis]y%:r@%laoé%{rlrlelk hane, chl orof orm and
1, 2-di chl oroet hane, aromati c hydrocarbons such as
benzene, toluene, and xyleng, and others. Optionally,
two or m)rg:Z of Pt he solXentfs sel ected from tﬁeo i st ed
HAQower can be e grzd us€d.™~15 The reaction can
adyant ageous?sy, uct edHb e g esence of a
q® t\ng, for | ance, [
N, N-opr op I%ﬁs am ne,
Pi line, and others. |The reac}i o_g tenpera
i gxwsual Ty, but™REY 1initek 1o out” 20€ to 20BC a
preferably about 20C to 180C reacti on may be
conducted for, usually, 3Qxxdanutesioio 48 hours apdn)
preferably 20 2 hour to 12 hours. Conpounds of the

C formul a_ (XXVl) and Jé{j((XVI 1) are commercially avail abl e
ogPongs ofyibe Whém wherein R” and Z, are the same as defined above) can be, for

instance, prepared by the following procedures.

NO,

In Step ii-1, compounds of the formula (XXVII) (wherein R® and Z, are the same as defined
above) can be prepared by the reaction of compounds of the formula (XXVI) (wherein R® is the
same as defined above) with compounds of the formula (XXVII) (wherein Z, is the same as

defined above and Z; is C,4 alkyl)

The reaction can be advantageously carried out in the presence of a base such as sodium

methoxide.
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20

by conventional nethods. WO 2004/ 096777
PCT/ EP2004/ 003910 -38 Preparation of conmpounds of the

wo eoomda7{l1-e) 0 O Z \ O HZN NH RZ3' _0 Z, ROCHERAN4/003910

C OOR (XXIX) Ni N NiNNOG5 Step iii-2 R5 2
Step iii-1 R\ (XXVI) (XXX) (XXXI) N2 NO2 O 0OZI\O
aHZ\ O reductl

ﬁlge/rﬁacgfné Blaiyl e XI \%il 8bt ﬁnﬂ sohveﬁgsmc]u m&éor( W(‘Ie W’l\é sucl? as methanol,

dthdnoE ) -pMSiéndEabapeapastsl afd rebdttdner mul a (11 -e) (Wher ein
R3a, R5 and Z, are the sane as defined above and R 4b
IS C16aIkI optional |y substituted by nono

Hie repqtion FFé’I‘R?@é‘H? cerabp pR¥ionaliyoet fepspdipg &0 ¥‘]§r@5&9@aﬁsw be geacted. The

feiioh @@n‘xﬁéi’ﬂ'ﬁﬂgxsﬂfs&’é} dwt &%t lithfled3b S4bobt 0°C 1o 180 TRAM r;ssde%rgmy about 20°C
the fornula (XXX) (wherein Rab, RS and Z, are the sane

tasl 086} iThe deactadnomay be sendueted: faspusnally, B miniicsrte 24tHours apgl preferably 1
of the formula (XXVI) (wherein R5 is the

lgbggegolgg grefl ned above) and conpounds of the fornula

(XXI'X) (wherein Rab, Z1 and Z3 are the sane as

Id@‘tqpnea, catpowids phthe fmnmal(XKHﬂr)a(mharmdb%fl Zb@d thensa@t: epdefined above)

mgfegarf%w? ea,l Irb% reac LOIl oil gorr(f IR oqql’? ogPul? E)e(XVIII) (wherein R’

npoun
:fnarmalreath(:XXﬁ(b Jas @E\ﬁt&ﬂ@bﬂvd?@hth ﬁSappﬂiﬂmZﬁ: }arogertahﬁg saugentdscluding, for
defin

instance, PdOC13, PCls, and the like.

The reaction may be carried out without solvent or in a solvent including, for instance,
halogenated hydrocarbons such as dichloromethane, chloroform and 1,2-dichloroethane, aromatic
hydrocarbons such as benzene, toluene, and xylene, and others. Optionally, two or more of the

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

The reaction can be advantageously conducted in the presence of a base, including, for instance,
pyridine, triethylamine and N,N-diisopropylethylamine, N. N-dimethylaniline, diethylaniline, and

others.

The reaction temperature is usually, but not limited to, about 40°C to 200°C and preferably about
20°C to 180°C. The reaction may be conducted for, usually, 30 minutes to 48 hours and preferably

2 hour to 12 hours.

Compounds of the formula (XXVI) and (XXVII) are commercially available or can be synthesized

by conventional methods.



above) can be prepared by the reaction of conmpounds of
the formula (XXX) (wherein Rab, R5 and Z, are the

weame/ogE7tef i ned above) with an_appropriate  PCI/EP2004/003910
hal ogenating reagent in a siniB&r manner described in
Step ii-2 for the preparation of conpounds of the

Q@ﬁ!h conpounds of the
?g{rmtgm( X I*’%“n(ivﬁ{e!rhgfn%ﬁﬁ Iifi)4b R5 and Z1 are the

same as defined above) can be prepared by the
reaction of cquounds of thg fornula (XXXI) (wh¢

Rab, R5 and Zjare theZsang as defined abovéb o
ounds  of Rf“?-)\imf(?ml a £
: ef i neeh-abéve) i MY

(wherein R3a ig, the
-2 for( pr epar atli o
@ mo*fzﬁga;t/ 09677 7F

idrar manner des
of conmpounds of
St ep iilwé ngounds of t@g | aSEri-ze) (whk
R, Rdby Rb and>®ihre the samjj a3 defined above) lca
be prepared by reduci ng t®&ni tx&K group of cofffinds® no,
of the fornmula (XXXII) (wherein a, R4b, R5 and Z,
are the same as defined above) in a gimlar nanner
described in Step §- 3 for the prZgpaiati on of
conpoumds-tof t h'gg mula (11-b). 5°Co ounds of the

formul a %ZXIX) a&e nquC|aIIy a | erBr can be
d

synthe51 i onafedustiet hods |} [ Net hod JJ O
HO O NC-—Ra>R3 H2 R3 1 Ra—R3 NN ~16 NI N NS5
R Step sepli-RS Step J-2 | , stepiR Rl g IZ NR2 0+1) R
(1-j-2) R (~] 3K N NN R

(XXXin) NO, (Il-e) NH,

Compounds of the formula (II-e) (wherein R*, R’ and Z, are the same as defined above and R® is
Ci.s alkyl optionally substituted by mono-, di-, or tri- halogen) can be , for instance, prepared by

the following procedures.

In Step iii-1, compounds of the formula (XXX) (wherein R*, R® and Z, are the same as defined
above) can be prepared by the reaction of compounds of the formula (XXVI) (wherein R® is the
same as defined above) and compounds of the formula (XXIX) (wherein R®, Z, and Z; are the
same as defined above) in a similar manner described in Step ii-1 for the preparation of

compounds of the formula (XXVIII).

In Step 1ii-2, compounds of the formula (XXXI) (wherein R*®, R® and Z, are the same as defined
above) can be prepared by the reaction of compounds of the formula (XXX) (wherein R®, R® and
Z, are the same as defined above) with an appropriate halogenating reagent in a similar manner

described in Step ii-2 for the preparation of compounds of the formula (XX1m).

In Step iii-3, compounds of the formula (XXXII) (wherein R*, R®, R® and Z, are the same as
defined above) can be prepared by the reaction of compounds of the formula (XXXI) (wherein R,
R’ and Z, are the same as defined above) with compounds of the formula (XIV) (wherein R*is the
same as defined above) in a similar manner described in Step F-2 for the preparation of

compounds of the formula (XV).
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15

R4 R3 NiIN R5 Step J-3'RL N (I-j-4) RZ Conpounds
of the formula (I j-2), (1-j-3) and (1-j-4) can be

wee@payad’ by the foll ow ng procggures. 10 | n BrEpP204/003910

conmpounds of the formula (1-j- (wherein R, R2, R3,
R4 and R5 are the sane as defined above) can be

pr &praiiied) chyipdungs 61Ethcfolnﬁﬁla ofi-cx @HRMRFS, 1%, R°RRd Z04rBWeBame as defined
é 4? % émherelgb R3, R4 and R5 are the sane
Ve PR PERH L) I DRI ErPHE of cqmppends radytht dormula (XXXII)

OetferdieR QL RAShA'D, oRe MESAMe ds REAMNE BTre) FQsid
aryl formate derivative ghgh asap e%& ¥ ﬂ% E%&Tk?nbahnswpb

f 5ir Srsareneratign afgompownds Bf the fopmma21Tand POClS
car bonyl di azol e derivative 15 such as
GorbpsiRiP@NYhd] Rk 80)( LD ,
1, 1P-carbo¥b?éP?%ﬂ§% tR|§E2%%f?%§ﬁ)/avmﬁb¥h%'kage tSgnthesized by
%@W@V@Wﬁ"ﬁﬁ@d%arboxy group of the compounds of the
formula (1-j -1). WO 2004/096777 PCT/ EP2004/ 003910
Qnddf reaction may be carried out in a sol vent
i ncluding, for instance, hal ogenated hydrocarbons
such as di chl or onet hane, chl orof orm and
1, 29di chl or oet hane; ethers such as diethyl ether,
et her, di oxafie and tetrahydrof uranNg¢ F) and
matic hydrocarbonsgsuch ags
t ol uene andf yllengy nitriles such asy
Ntrile; am des sfichYas N, 5 N-di net hyl f 8 gmni de

Ni de (DMAC) apd

ure sy h as Rr°
ykr§3|n1dazai| Eﬁ% 9and others i

W two or nore h§1 oIvents sel ected Trym
the |istegeabove can be nixeq‘and used. The reg ?glonﬁ
t enfiétlat ure can be optibal | g set dependi ng on
conmpounds to be reacted. The reactlon tenperature is
usual ly, but not limted to, abdﬁﬂqoc to 180C and
preferably about 20C 10 to 100€. _iThe reacti on may be
conducted for, usually, 30 n1nut§s tjlo 24 hours and
preferably I hour to 12 hours. R °3-2, compounds
of the formila (I j-3) (wherein RJ RP, R3, R4 and R5
are the sane as defined above) canyYbe prepared by the

done

reacti on of conpounds—of—th®e for [-2) (wherein
R, R2, R3, R4 and R5SEpé3the sale a fined above)
usi ng an agent including, for instancess™ ¥
trifluoroacetic anhydride. (1-4) éz

Compounds of the formula (1-j-2), (I-j-3) and (I-j-4) can be prepared by the following procedures.

In Step J-1, compounds of the formula (I--2) (wherein R', R?, R?, R* and R® are the same as
defined above) can be prepared by the reaction of compounds of the formula (I-j-1) (wherein R/,

R? R’, R* and R® are the same as defined above) with ammonia.

The reaction may be carried out using a agent including, for instance, aryl formate derivative such
as phenyl chloroformate; halogenating agent such as SOCI, and POCl;; carbonyldiazole derivative
such as 1,1-carbonyldiimidazole (CDI), and 1,1’-carbonyldi(1,2,4-triazole)(CDT), and the like to

activate the carboxy group of the compounds of the formula I4-1).
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The reaction may be carried out w thout solvent or in
a solvent including, for instance, hal ogenated

whyanoedarbons such as di chl oromet hane, chl or of BETER2004/003910

1, 2-di chl oroet hane; ethers suéh-as diethyl ether,
I sopropyl ether, dioxane and tetrahydrofuran (THF) and

T i B M 3L B e ke mydrcaons
§Xehi AnaichisronteMand! chigbRref antih €2 SRhloedtieng e4B&E eflch 20Miethyl ether,
the listed above can be m xed and used. The reaction

tserrpey! artiFle diaxenpeatshiitiemuiPlirae (THE i Ag-dmethprgethane;  aromatic
RIS s R apﬁenEé?x@%f%gne ah@&yleh& Afikile® Ehch%@&'i&?ﬁd%g: athRles such as N,

usual |y, but not Timted to, about 0C an
Hr@methbl@rymlabbu@lﬂﬁk; Nt V- ﬂm@amlfmemrdea@Méﬁ) nand Pemethylpyrrolidone

fio u
g\ﬂ\qgg Js lh%ﬁl%%lhgy% ﬁﬁ%ﬁl@l%g%é%[),gt%g I&%\fgss ,Opp onally, two or more
cﬁhtpmlmads sdéctecmeorﬁ drerisied aljole carde hiwkbbandiuged? , R2, R3,
R4 and R5 are the sane as defined above) can be

ﬁe%géeog (t\tl)\rlﬁ%errae erﬁ rcea g Io%g)nolﬁ&se? E%?egﬁlgg ﬁgftlgctr goentp%grr)cggt})rg)e reacted. The
@&sctida ftényethtab GLVlfs)xalllyl bit nanlimgento, abdad 0fdi t8g80°-T0dnd preferably about 20°C
' [ zi de, reactiqn ca

in , sodi um

Qd@’h%ﬂ Jershon E‘B]ﬁ EE?@H“FE ?%rh%suﬁ‘ﬁyeégﬁﬂ@‘t%f tog24 hours and preferably 1
kot & MSHoursi Ncl udi ng, for 30 instance, zinc dibrom de,

and ot hers. WD 2004/ 096777 PCT/ EP2004/ 003910 -41 The
reaction may be carried out in a solvent includin

otter A2t a%@un%avfo@@rﬁm& Gyd) 6vbarenRs, Rs RehRaend R are the same as
(ﬁjéfﬁm %OQ%H ap Erep%& gf ﬁfqumlérpgf Jom%ogﬂdg "&k %%Hlﬂ;!‘ﬁq -2) (wherein R,
ethers such as dieth et her, 1sopropyl ethe
R KaRé aaddRY @prthhysg{mgfagrdgﬁne(d‘l’ BFvelanging an agent mcludlng, for instance,
téﬂgmg&gggggﬁx%khane aromati c hydro- carbons such as
enzene, uene and xyl ene; al cohols such as
met hanol , ethanol, 1-propanol, 5 isopropanol and
Tler teattisnamay , bewedreied antd withtne r ®1vept oonald yolvénnoindudin®r fr instance,
B B B o S e b B oA s
ol i aznailéwwsemerde@emdpymgem& tﬁhexﬁ@nﬁﬂun@ﬁaHyﬂrohﬁan (THF) and 1,2-
eacted. The reaction tenperature is usually, but not
imRheRGheRe aERBRitc BYErecarbPRDEUkngs BrreRss dpiugneaprsliylonas and others.

ORichABCtwol 88ndr€8cthe VIveRKelPReLRG elifidd hifdve cshtahixYd and used.
30 mnutes to 48 hours and preferably 1 10 hour to 24
hours. Conpounds of the forrmula (1-j-1) can be

TherTeaciion saperpire Fan heemionelly et df[Pdemq @} the[compoyrp to be reacted. The
rEchllon teﬂ’x@ranlré'qs lﬁﬁall[yl But qgtsltﬁﬁ'téaqg a@bt?( tTYQi é%l’xd éx%geg%tl}é about 20°C

of the conpound shown b e for I ncl ud
tprl@p & dtic pcticmandy bincafludtérefor,asngiyu B\@Bllrmrfestth @8 hoas and preferably 1

}%UMSQE%ng“‘th a mneral or organic acid, or an
I'C Oof inorganic 15 base. Such salts are known as

aC|d addltlon and base addition salts, respectively.
In Step J-3, compounds of the formula (I-j-4) (wherein R!, R%, R?, R* and R’ are the same as

defined above) can be prepared by the reaction of compounds of the formula (I-j-3) (wherein R!,
R%, R’, R* and R’ are the same as defined above) with an agent including, for instance, sodium

azide.

The reaction can be advantageously conducted in the presence of a catalyst, including, for

instance, zinc dibromide, and others.
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Acids to formacid addition salts include inorganic
acids such as, wthout limtation, sulfuric acid,

w@bmgpdori c aci d, hydrochloric acid, hydrobronmPcT/ar1004/003910

hydriodic acid and the |ike, afH-organic acids, such
as, wWithout linmtation, p-toluenesulfonic acid,

SRR Fuffh Su R b BB BB e, ppemtce rosmbons
a&hdas @ichlor@nakanel, chieidmCariic il @,didt@bdthanaC ethersasidh a30diethyl ether,
the like. Base addition salts |nclude thgse derived .
fseprepYIdhegatiprang #ad detralbyrepiuee, (THFY dedid rdimethapetiane; aromatic hydro-
AR MR BY BERXhd Roludk kil XD RnETBL@hoBSHEHPX HRtharddl K&hdnBE 1-propanol,
earth netal hydroxides, carbonates, bicarbonates, and
isheroparieb andyteet-towtag el vateh aad gthers (ipHonadly, Wiot ¢rgmere of the solvents selected

j 1 - ] i ethyl - am ne,
I?F%%ﬁ@%%%ﬁ?ﬁ%%ﬁ@?ganﬁ%@%@%ﬁane, and the liKke.
Exanpl es of inorganic bases include, 25 sodium
Aydrextiaetempear@ssiaarbe loptoraly de, depatdagsinutie cembonds t, be reacted. The
eI RaTE s P kY A GRS BBt B RO RS Wi retemply about 20°C
te00°CkEhe rEhRios Gy endndicted Her, psafieni0 minuesntd ¥ hairs and preferably 1
salts_thereof, depending on its substituents, may be
hoite 2280WS form | ower al kyl esters or known ot her
esters; and/or hydrates or other solvates. Those
€sinPbinds BY teab@sula @5d) s& deadyatedsed tynaé MIedi[A]{BE [C], [D], [E], [F],
scoFe of the_gresent I nvention. 30 The conpounds of
Gl (B adBdescrinsia®Yon can al so be used in the form of
prodrugs which include esters. Exanples of such
§5hieAISaltsSETtH cATpoBEPHWED ftwfoﬁﬁnp@gmﬁde@ms r%iafégb reaction of the
carboxyl groups can WO 2004/ 096777 PCT/ EP2004/ 003910
cappdyads eluthd pogser dgeestiywiph agpinerp) ¢y ergayics pdidl, cor @Rrqrgancsor morganic
. e . Li e . v E
e S SREE Bk B0 B (AR RSB s S ARS:
Representati ve carboxy protecting groups are C1lto C
Bcals ky forrecig.additien swth inchidbjniorganic eids sugh s, yathyht lamthtioheulfuric acid,
lgf&(gg%clir%cn%%ég %lﬁgrgé!cl{}% ac! %cgcg)f]l?/%rglﬁrg)}o{n%! é’cﬁ%ﬁ)ﬁrgrg(l)dgy Iacigl rallgd the like, and organic
asiéd, chiehixyd, methbyt! limicyibe, gp@hicydsoidrtiy heid, raethankehidfohickeid, oxalic acid, p-
rylal kyl,. for exanple, enet.hyl qr benzyl and . L
OIS P g0t aPAGHEURY Seigh TR oL SRy baridytectc acid, and
Hequps and the like; arylal kenyl, for exanple,
phenyl et henyl and the Ilike; aryl and substituted
derivatives thereof, for exanple, 5-indanyl and the o
Priceaddition) sajts dnslyrsathrse derived) fom  dhjorganiey bases, ifudt AY | Wikoyt limitation,
talqﬁlohfuklehidr@)!i@rb%iiﬁ’é(m{ak%kldrgiigéﬂ PkatHE Ra@S metal hydroxides, carbonates,
acet oxynet hyl, butyryl - oxynethyl, val eryl oxynmethyl,
bisarbanajesy pngkthertikeryand oigawg Apses, phedxasnwithgut limitation, ethanolamine, triethyl-
- (nroni - - 2-{ pi-yal 1- vl :
%I_n{tn]gt ﬁ&kh%%k%%t%}él In‘é%oy eté}%é%,_afgi et%ﬁg/l}éé’a %X!irgf)(lgi ))f ilnoﬁéamé bases include,
podiah olytdooxydeet foydssiumpr bydratigd, - patesyimat karborateg dodimm ickebpnate, sodium

gégrllbg%‘ll% %gg%&%g%ﬁ%‘ﬁ%&vﬁéaﬁcﬁ 3 ?;&flgxr}deajalcium carbonate, and the like.

cycl obut yl car bonyl oxynet hyl ,
THE boppsuny [of alidopraychoMyetibh ok salts thereof, depending on its substituents, may be

g%g{ﬂ%g% lrra)?ﬁrvg)e(r) g%&lgg(tégg{}g%l?a;ﬁ%&v&rgg ﬁ{}c%/léreh;ydrates or other solvates. Those
beaz Ay hatey 8B ¥bivasthrd Blubddk® the 3Edpl BF ¥ Ipresent invention.
car bonyl oxyal kyl , such as

The compounds of the present invention can also be used in the form of prodrugs which include

esters. Examples of such esters useful as prodrugs for compounds containing carboxyl groups can
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15 benzyl car bonyl oxynet hyl , 2- benzyl car bonyl oxyet hyl
and the |ike; al koxycarbonyl al kyl, such as

woredohoserear bonyl net hyl , cycl ohexyl oxycar bonyl netTgP2004/003910

1- net hoxycar bonyl -1 - ethyl, anfthe |ike;
al koxycar bonyl oxyal kyl, such as

qe}gx?n )ég)a})%gc?sglg n@lxwl hl)é\éetrﬂélfz elrss) g%yISrug € ﬂgoer; I?lX(!l ‘Application”,

aclhffy Gy G R deKe, Q&féiﬁﬁWPﬁé%}i rhewatylrz]bw (1387 tR&rdstiktive carboxy protecting
grobl%i( %1? %rﬁg}ggé@{ng:lﬁ . ?%)(l,i,ﬁﬁylil éﬁ &?tfsq% bptiyk@d the like); haloalkyl; alkenyl,;

@ch@éh@ﬁl]&p% BeovhREPPAkikE! therddt sBHERs &Rlohexylmethyl, cylcopentylmethyl
t hyl ami nocar bonyl am nonet hyl and the i ke

@ndktgﬂ bk&p anilalled] foypxangq}m phensthab ert tgppzyl apd ﬁ&q@ﬁuwwdegmves thereof such
L R

slibstiititgdl alerinoivas enplf,afok yxamslec frimignyl and the like; dialkylaminoalkyl (e.g.,

%@%%%%g%?@gﬁ?n?{%gf W‘L%ﬂ(a‘yfﬂﬂl Friol%%s; such as acetoxymethyl, butyryl-

67@11(&}@"?}6 ’C'a’;lér&yﬂx)mahylx GsobityBAoxgnethol, a@o%kﬂl?])@:n{éWyl, $¢eBpionyloxy)-1-
t

xol en- 4- d the .

Ftb)klel <Pav?&°yé@<yt>51 ﬁh@nymeﬁwbképriplsnyaw%eewl flvi%)v}ﬂxmthyl propionyl-
W&ﬂ@ﬁ aﬁ@‘thepf‘l&méklclgdl%gylaxﬁrk‘?l ereRpE frchl- a\élc)y%ﬁrlaﬁllcﬁ%yloxymethyl
the ik The conpound present invention nay
@)@iﬁbnww@p@dwmeﬁwél CYﬁlqumﬁﬂcash%hlowetwl 1 %l?hexylcarbonyloxymethyl and

a d j t : o .
%15 gis]{fl ted}s 9'{2)’1(?1{1{?)';1"@41& V\%}etr)%gsﬁ& %ﬁ&gg,&gf‘%@‘?‘@?’ﬁ and the like; arylalkyl
tarbmﬂylwxyaﬂkyl @diasti on, suspensi ons, syrups, solid and
l'iquid aerosol s and enulsions They may al so be 30

?e%%l?zgr cgng{ edm t?l}llpgr ge At&bo %xm%hyl H& Ialealﬁde Xﬂcoxycargonylalky] such as

YR avendds, TR Aper fonea
matbﬁxucabexmlmethylnwcmhtbsmxdyaerrbon@mbt}tme rhetke(yfcﬁbdmr,l-l- ethyl, and the like;

[ 1 - t.hose of o di na n the
et PG, S TR OURROTHISY B dipbgybonyloxymettyl, 1-
EtRMEGBArb&IY kAN - @l%/la@@d]bl&kﬂb)@@aﬂbﬁnyl fla&ﬂﬁlaindvme like; alkoxycarbonyl-
2004/ 096777 PCT/ EP2004/ 003910 -43 formvia topica
ysieoalkyl ssyrh antrutylepearheryiamiargtiyl égd thg dike;j alkylaminocarbonylaminoalkyl,
§L&ﬁrb§%étﬂﬁ5mfn9%€o%yla%oﬂﬁt}ﬁzf NS 4R MRY, alﬁ’a%&%%fn&ﬂalkyl such as acetyl-

systems wel | -known"to thoseé of ordinary skil

aminomTthe dodathe hkgyi heterogiclibcattvaylosalkyt, skrb @enﬁounﬁbylplperazmyl-
t b ne of

Qarlap'ilg %ﬁ&%ﬁ%d {thl ﬂdla?lgrlén%ng'cﬁrb\%ﬁ}gvﬁvﬁ}g é{lcgvarl ot y of

factors, |nclud|ng W thout [imtation, age, weight,

Gim&lxlamalim@ilmahy]c dhdhb’hhld)‘@cﬂ)‘bo@h&eth)é ca'mi) itlienlike; {fr8oweralkyl)-2-o0xo-

Lre iy SDuRT. ERE % Py Rl LR S EelL gy o ties ana o
prengtl-end- R3-dicRelen-agiplkenNtuch - dosage form enpl oyed,
the particul ar conpound and salt thereof enployed. The

unds f,t vention are preferably
WEP 1A%tk ‘ﬂPﬁ '%ﬁ &Wﬁé%?%ﬂvbn together with one

or nore pharmaceuti cal |l y-accept abl e exci pi ents.

EXCEdROAS of kIR pro®ht invetidh aREebe sdififisRfed inlétaMdii§Wuch as, without
[imtation, carriers, diluents, flavoring agents

Limptation sl andispican qpaed t@Rietsinapsuless Rills, PoWpE NS, clixirs, tinctures,

SURIBHS susPrfdRS, SsynipdD L(ﬁfd sHasliqhi& QEI%E&IQ An@3GHsFor@NAThey may also be
encapsulatlng material. Yet another enbodi ment of the

pindgistared iy earenterl iferms, shely gscwithoug dimitagiona firdtaveneus, intraperitoneal,
&%Emz(ﬂe%sp%n%muscular, and the like forms, well-known to those of ordinary skill in the

pharmaceutical arts. The compounds of the present invention can be administered in intranasal
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conmpound of the invention and one or nore
phar maceuti cal | y-accept abl e excipients that are

wa@eopari7bl e with the ot her ingredients of the PCTI/EP2004/003910

formul ati on and not deleteriou$t0 the recipient 15
t hereof. Pharmaceuti cal fornulations of the invention

repared b i.nin rapeutlcall effecti.ve
BB SBFa e o SHBBE AL ¢HETF N Go e (an SR ERP: Hpith ransderml
&Hn.ee@rsygf@ﬁsewdmla{omQ@%smlownar@g@mtlameartexcI pi ents

therefore. In making the conpositions of the present
invention, the active _ingredient may be m xed w

e dpitie eiimem it disatfe G AR PBOUBSS 21 BY Presel ENCTHE) ipIgeia by one of

$BBadyQkil iR the Rt GRARRW &Fa vaAGDSE factB%PﬁxE}ud{ﬂF wiat llmltatlon age, weight,
cont ai ner. The Carrl er may serve as a uent,

semyent ancipaleongligion efthf resipidng thegrevirityof the penditionap bv\mat«rd the route of
%h@s@aﬁloﬂ ME ! 8 mBlib AR b GxbiBtoby Fun 8 O trécgg &ltSthe dosage form
wder's, | ozenges, |X|rs suspensi
mpjbssedahspars@ﬂaxtcomp@md slydr ubsher@é cmpbiy@i oi nt ments,

containing, for exanple, up to 10% by wei ght of the
’ﬁ?etclo}/ngon? %Frgg tge px‘etsen? mlver%lr(])gl apegqrre ']ggly?%ﬁmu ate r}P Ti0f ﬁo Y administration together
\sitleonel ® nmﬁagembemmneae:eptmé em;ﬁémacﬁncm@tsrm ineft ,sulistheces such as,
actlvg i.ngredi ent nﬁﬁ f%gblned with an ora

wtout diitanion o garpersy LR i XPIRE 28Tt NFEn TS hiogpants, solubilizers,
subieldiag agents! BiRakrs, kdblek Hidinte@iting ALhQSRd erRhRkling SHEFASE,

gl ucose, sodi um car bonat €, nannitol, sorbltcﬁ

cal ci um car bonat e, cal ci um phgosphat e, caIC|un1squate
mtaﬁwherceéptrog}ngglé of the Presp ipyegton tscgg%l}aﬁgqxcewilqah formulation comprising a
QRipbRRbS Yhe HIHiBA G8E It O @&@%%ma%&ﬁl@al@saccé’iﬂtgﬂ@H{mplents that are
limtation, maize, starch, nethyl cellul 6se, agar

dommeidie Math themthea inggedigntsa b thei forradatipn andcnat Hisletdrioas to the recipient
tﬁ%}?ﬁ)f? gbél‘gﬁ’@éu gléﬁl g%ﬂghﬁ%tog%%qﬁ&htxé re Sl)ége{lpci lgyoc Wnt}ll?llg%lg therapeutically
affacmwemnterfehescommmdsaif tlendveatior fmgéthﬁ vgthnahe o Grade ﬁharmaceutlcal]y-
tra Q car box: | cel

BT RIB gPYRBTT TR i BTG P, Rsent o enton, the active
ingrediomahdyybe nikdd wiced di@nt, 3g&iicSed Within @ XA, GhichnidyWétin the form of

li mtatl(gg mag nesi um st earate sodi um st ear ate
aspapsHlf, s f@apeoﬁ. Qtber cortainere TREGQMIRN MR SEDA1A8 @ dibyigty phich may be

B6&sBhsolid 08t 1N dCHAE ] Wiichladds Gs a F8HcIE R chd KEin tMQorm of tablets, pills,

2004/ 096777 PCT/ EP2004/ 003910 -44 In powder forns,

nowdersalezerges,mglixitse isHensiensy emiulbianed seloliong, \ahiuph Regogofs, ointments,
u h Rl ' |

c%ﬂtg‘ (’gf F‘(\%eé%%gle Eﬁ? éc% tl()"? %}' ‘E\)Iglg?’{rﬂl (;%etg %Sl%\t] con{é)%%f %oﬁ ryﬁd hard gelatin

capsplengsuppasidorieg, stqpilcipctable solitions and ad:rilepanmgadqnbwms and

conpacted in the shape and size desired to produce

t d tabl et ta
r S rﬁqa imi 15%%{) \zﬁger Fvel s gredlaeréth{%a%er Som 1n8$ v%/ nggrg 8ﬁll V%'nd non-toxic,

mnrmga&rdalbzndcc&ﬁmtﬂ)d‘lcalrﬁerl sveh aQ wethowtain@siod, i 185%osef stirbl§ sucrose, glucose,

esent, i nventian solid carriers are
ﬂ@t@??e%%f‘zﬂwteamwg?he%%%HOEC@ YU GERONAG G2l iPHeSPESetplcium sulfate,
rRdTEY1 GRRAGse DAL @6 1ikSt tBdthe® with{BptehnhIy, m&@égraﬁ% AgBab Utlén as, without
suspensi ons, emul sjons, s yrups and elixirs he active
i )iz, warah, eyl §§h!1%e@géfrbe§\9§%ﬁ@fé@nl gy alginic acid, and the like;
RAVLABRGAY! bifid@hk Yag8RE &BE 1€ AitHokr -
avva?%r ? ert] eéorg gani ¢ gﬂin@ IE c())rér gm%l‘ﬁxt u%g]atz'\fl’e{?otr sugars, beta
lstasei kemwawrastenerd nastiat ishé san@atm euwe| sapin, tragacanth, sodium alginate,

carboxymethylcellulose, polyethylene glycol, waxes, and the like; and, optionally, lubricating

agents, for example, without limitation, magnesium stearate, sodium stearate, stearic acid, sodium

oleate, sodium benzoate, sodium acetate, sodium chloride, talc, and the like.
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10 The active ingredient can also be dissolved in a
sui tabl e organi c solvent, for exanple, aqueous

w@empphane gl ycol . Ot her conpositions can be neCEEPR2004/003910

di spersing the finely divided-4ctive ingredient in
aqueous starch or sodiun1carboxynethy| cel l ul ose

in a.suitabl rnul.ati.on np
Isﬁ rpol‘jvr(lilert 88% atlléeecap'blrl%ayaﬁ Cflifle,ysdlg dﬁ(ﬁ%]i% vﬁj 1sdp ggrp]éqyl;ée with the finely
dllmdéd aawbangtbdigxta ’Diéldctlvdjﬁlgfédmﬁumhﬁllble @nik&d with a carrier having binding
adm nistration in human or other manmmals. A unit

R8RS P SYiisplerongeions andseompacte @ tBe shame st size dspired to produce tablets.
TheHoRVde@fand BBR! R&fer@bly leakhi@ iom dboutNid atdQS®' wélght%ercent of the active
predeterm ned quantity of the active conpound of

ippredisnit Whiely isnih¢ aavel campasitionef thooprgsent myenttome Fdetsblp eglhd carriers are
&%@Q% Wb Gx eftl'g'%ellulokp lﬁ?lgl?lh?&'la%g aWd cl(;] %ter rmr €

exci pl ents. e quantity o Ive |ngre
uni t dose nay be varied or adjusted fron1about O lto

erdat liqua dormulatiprsr mdersumnseoraccmnmong $yougshand elixirs. The active

| )
SRELAS a5 ghERRTE NP BB 1 i o e
waedstérge otghmic selvking at @ chixtark bbdts steille Watef ampeerflé O1ga@bedlvent.

1 ng / kg/ day to about 10 ng/kg/day The conpounds of
stered in a single

I, aIcEJ \r'eg%ege%lentl (9:1{\!1% SO bgtdé{gg]&%qb nya %@E erfﬁ%anlyjzesolvent for example, aqueous

pﬁdimld’mb SglﬁbEd Othdt @bimplo€lB6hsOQE &, mbid by tdipBRingOthe fm{e@ divided active
qﬁgl day. Were delivery is via transdermal

PP Tofaucy G1AE8 o7 SRFHTM PSR PATEBH GeHulessrielution osin awptable oil.
2004/ 096777 PCT/ EP2004/ 003910 - 45 EXAMPLES The
T 5@ latioN RN bE GNuM ddsadRGode SEhdned pﬁy%lc%]l;l QlsBefunit ontaining a unit
exanpl es, but they should by no nmeans be construed a
A9 ishitably foR@dmiisstiome bimaRcy oherthemprles ehtunit dosage form can be
d}% MR 'ta@ﬂets l)lna ltn.l?ﬁoefeé 4u?e§ OPSLQW a‘luLnt ggﬁngg eYengmed quantity of

if not stated otherwise, refate to
tWCUSe Sompghed Ofl\?hgsresptamtfmomaleulebd & prediuca S}Ilertb;sued therapeutic effect,

y ,Qni. zat | tec
ErSERLRAR Eint oot BRGFR ' P S Pr BT iy dose may be
vaimdooreetdpgreap”i‘oyn abolhhes t6 @Bt 11 0B ANNgratCoMpordd @icardind®b he particular
JLecor ded on a M cromass Platform LC wi th Shinmadzu
BRENBHEYAEIdoDS col urm(4. 6 mi X 30 nn) flushing a
m xture of acetonitrile-water (9:1to 1:9) at 1 m/nmn

T@fncilh@alf Jicmi\ge@ aif@he ddrhpot@dd of @hepﬁrreie‘ﬁf 'ﬂﬁ)@nt% jvh@ﬁ %@?ﬁafo? Ghe indicated
. 11 Ca

late (Merck silica
Efjgﬁts (‘\aﬂk\%@%“gg?m é’ougé)e?’g(ﬂ%d%e abﬁﬂ? lm/l@@w cogitplounds of the present
ifvehtitim S BB RGERP Y2 SHRAEALI RES- por ! totgh&m/g% m%ﬁge administered
rea%ent grade and were purchased fromS
inygix eqbé?ses dtierthieal or imvde Bmey Res day.t Where d@lmyz isBria transdgrmal forms, of
ok QarkiaRe Ltd., Nacalai tesque, Inc.
¢ Vit anabe cﬂéﬁ?gﬁﬁnﬁﬁﬁf Ltd., Maybri dge plc, Lancast er
SyntheS|s Ltd., Merck KgaA, Cermany, Kanto Chem ca
Co., Ltd. 15 'H NWR spectra were recorded using either
Bruker DRX-300 (300 MHz for 'H) spectroneter or
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Brucker 500 U traShiel edT"" (500 Mz for 1H). Chem ca
shifts are reported in parts per mllion (ppm wth
wo edonamerhyl sil ane (TMS) as an internal standapdi/ar2004/003910
zero ppm Coupling constant (3-are given in hertz
and the abbreviations s, d, t, q, in, and br refer to
Eéégﬁh_ﬁ§ doblet, triplet, quartet, nultiplet, and
espectlvely The mass determ nati ons were
carried out by MAT95 (Finnigan 20 MAT). Al starting
’miatp&rsérﬂhrﬁzeﬁti(ﬁ witlrieadesdridbd ¥s @ inl cﬁbkzﬁnpﬂés bamthbeshould by no means be
prep S|n nethod Ci %, literature. The
°8‘P5Fféi‘{ 'i!‘ﬁ% MELS AL E‘B‘H‘Bso ﬁ‘b‘:spr%ﬁ%t X8 hed by the
foll owi ng assays and pharmacol ogi cal tests. 25
IEVBlafples [DRIo8p alladuamitatdle dawafndeRTdbd- bthansdee edigel td perdentages by
cell line] Human CRTH2 cDNA was anplified from human
f-nophil cDNA with gene specific primers containing
restriction sites for cloning into pEAK vector (Edge
NBIsO spaXfh SRR obtai A&l (HEBectoIprd) (BSPIMNiESN féc%@ﬂ:s'(ﬁﬁ&omass Platform
t he mammal i an expression vector pEAK. This expressi
lﬂ)aMﬁttﬁlg (Pamtseire Bwomesied: Lagidd ehromatograply | NMags se@mogcopzaiLC MS) data
ecxg%drde%%%sal I\FI%r ?{ﬁﬁlg%tg%}n lvﬁﬂ §99)agzu ﬁ%n&ﬁén@g ODS column(4.6 mmé X

fectroporati on 6771 -
39@%)51?@%@ B0:80E0 acepitritet weser(Bé e | Pudtsenl/min, of BreofRardjate. TLC was

S PR e B S AP g praco

2001l(73415D PPt ess. ustiFoMEE kSlu@h tefonfabf@rapha @ﬁfa&@fbh@ NAll chemicals were
growmn cells were picked ug for further growt

rfqggg%qxd@n@‘thgf aseddrom DiggrrAArshy Weke mﬁﬁhemlcal industries, Ltd.,
d&Bt 'ﬂ%‘tz;u'i gl‘%ﬂ?@ﬁ&s@fjkolg}o %ocﬁltd Na@a@:ll tés&?’es . ]\)J atandbR C‘%‘Emlcﬁ/} Ind. Ltd,,

['oadi ng er was prepared by mxing 5 pl of Fluo-3
Naybridigei pic, DvB@sterf Synthiesis Lig}, Mexgk kegadl, Germpnpdeanyo Ghagnigad Co), Ltd.
of pluronic F-127 (Ml ecular Probes) and diluting the

lﬁq\ﬁﬁ]ggg%g'a }\_&{%U& ed 1&) néoextmr ke g%ene@bo *R)ﬁfd ?orr 'ﬁ)zg)ectrometer or

Byudkert 5Q0r1)11raSPh@ect’35{T5@ WHarfwf BBt @hemehll SQlerechpvmdsn parts per million
DRt ST M SEHT AR gt P i Coupting constant 1 are
gdeh i hértz, andnhk abbedviaionds,fdor, (ﬁﬁh nrihd bateferao Bingldt, doblet, triplet, quartet,

tenperature. After ubatign, cells were wa

W@&E@ oo et 1rﬁspéﬁé’$iya§§%‘§73% gftF‘é‘?ma“Pﬂseﬁere 8?%‘6 ﬂ'étgéf ?\f?’g?%? (Finnigan
MA®ISparent - bottom 96-wel | plates (#363 1, Costar) at

2 x 105 cells/well. Cells were incubated with varlous
concentrations of test conpound for 5 m nutes at roo
Albsiptipsmgterals TrreconypsTeiplbga a8 I6 f ?W%r%@@@rﬁ‘d@“\&d’éeﬂwds cited in the
easdred on FDSS6000, a Ca2+ -neasurenent apparatus
%%bnanatsu Phot oni cs, Hamamat su, Japan). The

transfectant showed PGDQ-induged Ca 2+ 15 _
T bifedt hthe dres¢n compomdewes aremasd &1 tefabowingragsars and pharmacological
Wdpuman CRTH2 receptor binding assay] (Assay 2)

EXAMPLE 1
[Preparation of human CRTH2-transfected L1.2 cell line]

Human CRTH2 ¢DNA was amplified from human eosinophil cDNA with gene specific primers
containing restriction sites for cloning into pEAK vector (Edge Bio Systems). The human CRTH2
cDNA was cloned into the mammalian expression vector pEAK. This expression plasmid (40 pg)

was transfected into L1.2 cells, at a cell density of 1x107 cells/S00 ul, by using electroporation
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CRTH2 transfectants were washed once with PBS and
resuspended in binding buffer (50 nM Tris- HCl, pH/. 4,

waoabdvgCl 2, 0. 1% BSA, 0. 1% NaN3). 100 pl of Pet/EP2004/003910

suspension (2 x 105 cells), [@Q—I]-I abel ed PGD2, and
vari ous concentrations of test conpound were then

WPpifaths| '(Gexﬁ: }%@sey\ﬁl hloﬂaéoat BO§VRBH n‘gk YOIO la?t@rethF ltr%%xsﬁ'ec%grq puromycin

i ncubated f mn at room tenper at ur
Ui Hednh §ignes) “@E e@ded imé thereell geltbaplatn, Twdeedke lafter the transfection, grown

ed to a filtration plate

%ﬂ%‘cﬂl §OrrJgrrﬁ%fIséo{ﬁ‘él’{hvvashed 3 tinmes with binding
buffer. Scintillant was added to the filtration plate,
Bicasurzaicnta Gadi mhobilizatien ini thghwnart CRTHR ttansfevted LR 26lLNiggl (Assay 1)
by TopCount (Packard), a scintillation counter.

n [ ndi n S dete 'n by, i bati.n
COTARRE Shl i B P A 1) SRR ThRph DS, fnal 1 v,
Mbbsﬂmkobés) iquM)QAﬂ ofi rplhﬁdﬂﬁé €cl2P@lecular Probes) and diluting the resulting

Pur o | La a nts bound to

Tgﬁﬂré‘%ﬁ%@ ? {wafﬁxl' éﬂ rglf’lfﬁgrllgl}a%/pkl K L0180 @Sﬁ\Ml mM probenecid,
IEIang’rsaIUthﬁT) alSﬁEBR"IQ'fZ frdhsRette® O:s3ls BRI Wetd prept S @anﬁw ere washed
‘g nor phonucl ear cells were isol agted ?r om heparini ze

respERsRdegin G aleeipe Beffa il x Y cplisymb gnd ineublated det 69rmin at room
MapaaRl W | i
t B&a 30 & étﬁlte:ﬁ?%%délpﬁ gé\é:ﬂtg v{a%r‘@ %éﬂé@( %h@?@sqép%gzhe% 1nQ9a s)a% buffer, then
@@q@s@@l aite franspaxgntebottera 6 rwellupdpadsi (63'@3 1 0sstanogs i )1 S()S\meliséwMDCells were

ﬁ&%g't/ec@ %ZZIZH?@OE:F %Q’Ql%/noot?’ tgeg’t coml_pg@éll flltj)rsk %Ig}r?u esfart r(r)grrtl I?emperature The

layer ynor p honuel g
eBia- A%y ami ﬁeorsehmtwanma&mg (ﬁﬂFDSS&UDO 16-cdin; J 8RR Fhent apparatus

t d
RRRARE PR Mol Pt e oo g R duced. o™

mdtdlimtiaxing cbhtfeﬁt@{tloﬁ-a@pdﬁﬁénh'ﬁgﬁr pH 7.6, 0.1% BSA,
Hanks' sol ution) at 6 x 106 cells/m. Fifty | of the

nsi on x 105 5 cells/well) was then
@1‘@%%@%& 'ﬁfet?t‘{'}@“‘ﬂb%)éﬁsaﬂﬁéffﬁéﬂ) and 30 pl of Iigand
solution (PG2, I nM final concentration) was added

GRTHNEankfovets ﬁ)&@mﬁ{ed QhcedwiBPBRInd ré‘shﬁfc@&e%)fﬁ &n&né‘gmé'r (50 mM Tris-
-5, Neuro Probe). Cell

P](:ﬁ?es’%ﬁb‘g’t@%ﬂ Mgﬁh 9&% B G HAQEGY df)% ishef el aussnswn 2 x 10° cells),
[:‘H]m%q:’(ﬁjz, éﬁ@aﬂ&fs anQ:emraﬁ f?f etas@?ﬁ'%ﬂa( kv%re tR nt%%&c,l i3 A)96-we11 U-

I'l owed to occur in a at or
bemn fpelyp@phletm plate phe lmbﬁj@r f0®f60 awih|ag roving teatpuemgm ¢ @llow binding to
FACScan

I r 0.b
08| RSB 53 SRS, R GRT rsy oe cnor
Mllilipbst]) anAB/SEhyd 4)tinkdg rveith bindisgnbudtee aScit@lbhtSwasaideed @Qh@‘ﬁﬂﬂltmn plate,
({rargﬁo tE)arl ni zed ven bl ood of hsaal thy donors
R BB Bie S b AUEEORS RSB PG Rietdy 8 scintilton
ccBln‘tHﬂEIdd)rQé]Je&ﬁc EDdink Byas ABEmE KA Hyl 15&@%151% thi cel%usﬁ]quo% afd [*H]-labeled

for 30 mnutes_ at toom tenperature
PEDa {1 the lﬁﬁfé?‘ic?) Af 1 gMqaf unlqbylggﬁagyt Elgomxg-resﬁgmph} 2 fiapsfectants bound

td PRM2BAEPPEIS) vEfH hi Af{r usq_ ip +Tce|| i sol ati on
k[rtm(aM I tenyl Bi(; ec lﬁ@%l) uﬂl\é{ CD4+ T | ynphocytes

were washed with PBS and resuspended in chenotaxis
[Migratign assay of human eosinophils] (Assay 3)
Human polymorphonuclear cells were isolated from heparinized venous blood of healthy donors
by laying the blood on Mono-Poly Resolving Medium (ICN Biomedicals, Co.Ltd) and

centrifuging it at 400 x g for 30 min. at room temperature. After centrifugation, eosinophils were
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(20 mM HEPES pH 7.6, 0.1% BSA, Hanks' solution) at 6 x
106 cells/mM. Fifty | of the cell suspension (3 x 105

waedosmdaret | ) was then di spensed into the upperPChEP1HE4/003910

and 30 | of ligand solution (G2, 10 nM fi nal
concentration) was added to the | ower chanber of a

ﬁfglf'\é@ ﬁjlgmzt% ‘)&% a}}l?li) O&H]Z)Euc(lgb a{fgt erCI'tﬂh63 negbtn%]sglgctldn using anti-

uro I'ncu
CD e entjugated aragneaic bt:&isl(Md&njacBmelchaGmm)C for 10 m nutes.
Chenptaxis is then allowed to occur in a humdified

ubat h Th b f
HRE R e el St B I S oot B gy HEPES
PACSe an%( B&A} Bk sltbkum)oag)stx ﬁ&aﬂ’s/r?EiFﬁbt ﬁélx thTQSdila%sﬂension 3 x10°

[ S a es. o0 e arl S .
5 ?/&3;3 hﬁh&“@ﬁ% é&PB%IrFB%m‘feé apq, 40 &bﬂfd?ﬁgﬁfggo%n (PGD;, 1 nM,
Hﬁa¢ LélRehthYioR)0ldshdBduas SheSyRér t@thBer 3PE 96 RN hOmbBME bSanf¥er (Diameter

purity of about 40 to 90% For practical reasons, the

T SrroUhS-5arNeugr Begdell Gells fro prsingsleasesl with aweripus pencepirations of test
%ﬂ{ﬂogﬁﬂﬁm 35%%6'[0 ﬁn(ufel_s) % rr)otelxmci)g Me aﬁm{'eﬁ tg occu} 119‘9 gllelMﬁed incubator

e COlTpoun € presen
at r3\7%ﬁ’;15?/<0@0ﬁf0$ @ shswitexmealbkresficebemmedting ity thedoelerphbm@bdr was counted

actjvity in ) Assays 2, 3 and 4 described above. WO
‘?%e;%@%%t%ﬁf@%% 4/ 003910 -48 z used in Melting
point in the follow ng section indicates

[Eig eatioa Sisdaly @0 hwihhh CDA®MuRN|GAsay ds and bases were
aqueous sol utions unl ess otherw se stated. El uent

I%I?rg%g?mtg{)c?ar%]hlg%fs ce@%%g%ﬁélgtseéefd aﬁwa%‘ﬁ%d /ve\:/n%LS blood of healthy donors by

lEiﬂm e lbl‘d”(bh @h MctrolPbly R ésb bR fMédn)nPYICNrEﬁinedléalé’ Ido. I.Q@)%@E&ltnfugmg it
ClH NH H3C,0 H3C,0 NH2 HO %" OH Cl

‘N“P?\IXN foR;30 REpuILeNCRS 1oqyp terppratuze. Nier SEREAIRRtIGH &Df}n |Tt 1mnp1aocytes were

]iu%;"le@ o morgRudEiPLais Wﬁsuzé@]ﬁgnfj@e@ 1§J‘atg¥1 o (M%Qgﬁl%))te@@g'le)

di oxane (300 nlL) was” ad After all solids
di ssol ved, dry HCI gas was bubbl ed t hrough the
Hepet CBA Tniveiphperidsoverr washad witel PBSesndstepyspendeditin chgmotaxis buffer

Gﬁﬁﬂﬂi rS:pé—i 9% I@:g ﬁS'ASHarE%QQIM ) 1R REAALANIRHDE of the cell

0 separ at sol i ds were | ected by suction and
suspessich (@ & HOEce2®/welthivgs that érsmdachmw ﬂzasnpphrshmhheednd Bf ul of ligand

nd t lutio us, obt ai n
S'Sélﬁl)flP? gfééb rﬁggﬁ ?g‘%g g nc aéo% P orasy eé I'%o %he lPower amber of a 96-well
chemotaxis chamber (Diameter = 3 .1m, #106-3, Neuro Probe). Cells were preincubated with
various concentrations of test compound at 37°C for 10 minutes. Chemotaxis is then allowed to
occur in a humidified incubator at 37°C, 5% CO, for 4 hours. The number of cells migrating into

the lower chamber was counted by FACScan (Becton-Dickinson).

Assay results in Assay 1 are shown in Examples and tables of the Examples below. The data
corresponds to the compounds as yielded by solid phase synthesis and thus to levels of purity of
about 40 to 90%. For practical reasons, the compounds are grouped in four classes of activity as

follows:
ICso=A(<or=) 10nM<B(<or=)100nM<C (<or=)500nM <D

The compounds of the present invention also show excellent selectivity, and potent activity in

Assays 2, 3 and 4 described above.
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hours. Excess sol vent was renoved in vacuo to give
2- (4-ni trophenyl ) et hani m dam de hydro- chloride (73.65

wW@20088967y1 el d) as a white powder. To a m Xt ur ePOI/EP2004/003910

triethyl 1,1, 2-ethanetricarboxfdate (3.51 ni, 15.30
mol ) and 2. (4 nitro- 15 phenyl)ethani m dam de

%}égegqmeﬂ %mq 41 ? 20%%&@3%?%0“ Jndicate % ge%n%g)%r o%ﬁ én'vg%amc acids and

ases? %re@ummls))mamd unfhess ogstvitd Nged uEh&nSCMeMSons are expressed as
J[uxled for 16 h. After cooling tor.t., the reaction

mvﬁ Ue was chilled to OC, acidified with 6N HC, and

the separated solids collected by suction and ri nsed

Ridparatidhdf v@hprund®dr yi ng under high vacuum at 45C for

6 hours then gave nethyl

4. 6-di hydr oxy:2-(4- nz yrim di n-5- 20
e G E BER il hsnodr Bt B s istee i e

powder. To a suspension of nethyl

[ 4, 6- di hydr oxy-2- (4-ni trobenzyl pyrinidin 5-yl]acetate
12.89,mwi ) in PEAL3 £24 ) at ro
te oerature and udder Ar at moshbhete was added hJQ+
PHand the Ch_C
at +eflsux forll
€ at ure, excess
dark residue wa
G . was t hen washe
sequential ly W|th2 sat urat ed NaHCO3N.# , and brine;
dri ed over anhydrous MySO™, filtered, and‘concentrated
in WO 2004/ 096777 PCT/ EP2004/ 003910 -49 vacuo. The

£ NGHESDhB, y@%—b‘ﬂnlthl'buﬁl @btgaSWf-%nW@SwQ' s%ﬁﬁh&'e%din'E’iOﬁ"%@;%lL) and dioxane

el

and passed_throu a short plug of silica
@P9 Byl wlgmac@ewﬁmall solids had dissolved, dry HCl gas was bubbled through the reaction

1514@&@6 ?drqm)lﬁ) §1Iel(e ?‘t a'gydta{ x%gﬁ%%(ée}%ﬂé 'fgp lql}{l\(}a\gr }let eﬁtt?efneadded and the

as an
{enareth«ﬂ éﬂllﬂs @/e(eohomwybyaawtm)ana rifigkd rwnthrEihb nTyk )rpgrmedmtdlwus dissolved
@1 la Gal cgtE?%H .fmg the sﬁt ion 61'1;]'%09139%{th s sterrg(li at roo'r\lnchemperature for 14
Hodirs6 - Bxoetl ohen? whd refioved benayd Y give B-@iditrdphyhy] RRbiadi@mide hydro-

. D .40 ol i n.anhydrous DMF (5 nlL) at room
&gwg%%%r%gﬁ%g)ﬁa%‘% te was added N, N-diiso-
propyl et hyl am ne (0.0.54 nL, 3.09 mmol) and
O Aeinkrandfngiethydn achthine6itarbSeylatd (951 niL, 565 507 Bhnhol) Eh@ 2-(4-nitro-
resul ting ac,ol utjion was stirred at_85C for 16 hours

RhsmENsthenigidanyde hydsechjogide (49-9% 824 7-&2 wawlcs r‘i‘éb)fﬁf?%tM%pItl §300 mL) at
Ab¥NERserARd via %d&e%SNMe e SRIA9LIRNRS) Qe *?ésluitlﬁg suspension was

gel eluting wt
refluxed for 16 h. After coolmg to r.t., the reaction mixture was chilled to 0°C, acidified with 6N

ng to roomtenp
the remaining &

NO,

HCI, and the separated solids collected by suction and rinsed with cold water. Drying under high
vacuum at 45°C for 6 hours then gave methyl [4,6-dihydroxy-2-(4-nitrobenzyl)pyrimidin-5-
yl]acetate (56.48 g, 81% yield) as a pale white powder.

To a suspension of methyl [4,6-dihydroxy-2-(4-nitrobenzyl)pyrimidin-5-yl]acetate (4.12 g,
12.89 mmol) in POCl; (24 mL) at room temperature and under Ar atmosphere was added N,N-
dimethylaniline (8.17 mL, 64.44 mmol) and the resulting dark suspension was heated at reflux for
16 hours. After cooling to room temperature, excess POCl; was evaporated and the remaining
dark residue was dissolved in EtOAc. This organic layer was then washed sequentially with

saturated NaHCO;, water, and brine, dried over anhydrous MgSQ,, filtered, and concentrated in
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50% Et OAc i n n-hexane to give nethyl
[ 4-chl oro-6- (di net hyl am no) - 2- (4-ni trobenzyl ) pyrimdin

WO 2@4pdqd7acet ate (0.505 g, 99% ngeI d) as a br owCDEP2004/003910

Met hyl
[ 2- (4- am nobenzyl ) - 4- chl or o- 6- (di met hyl am no) pyri m di n

:f%K? 'kf?el\fnt)%tp(roquc C(I)q%lr?e@}gl%g %\VCFASIP uCﬁ i\laan etdhtml'od_ﬁga short plug
{>f4salmdal gt o &idd mnretdwh;&r{ﬂ Balichibrg-4- (mnttfobhﬂplapyn)rn&msnylﬁbaate (2.98 g,
@i/_¥ cet at ﬁ% .74 ol ) in anhydrous THE (20
5 Vigtd) PHBRIE- R RN Pe was treated with 10% Pd/ C
(0.100 g) and the resulting bl ack suspensi on was
Mletliyl e HIVA5- (dafiethy IRSHY)2L(@-1dfro By IRGeimidinis-Aacethte
hours, the reaction mxture was filtered over Celite.
Evapogation of the filtrate gave the crude product as
A clefar oil which was passed thrpugh a short colum
e10bi Ny with 40% Et OAc i n nH20  Hexang, f o net hyl
[ 2-d4- aqi pebenzyl ) - 4- chl or o- 6- pt w am no) pyrimdin

-5 -yJj]] acetate (0.876 g, 95% Wy eke) ~an, a |ight
orangé.eNl which sTow'y solidifingd fapon st andi ng at
room t mper ature. WO 2004/ 096777 CT/ EP2004/ 003910
- 50- 1-1

{4-chl or¢ di met hyl am no) - 2-[4-(2 (
zyl ] pyri m din- %?—yl}acetlc acid O S0, HO CH3 H3C
10H3CII\ITCHCI NCH | 33 C I\ NCH3 31- N- N

Ni NNNN\V\N N/ NHZHi I / / HI To a mxture of
Tt Fﬁ}ptlon of methyl [4,6-dichloro-2-(4-nitrobenzyl)pyrimidin-5-ylJacetate (0.5 g, 1.40 mmol)

[ hyl
1Bzan(1fldrgtg§‘e?g?g(%§ﬁ( ag é%d?lln @, e@a(g\‘rg t%r 3%31%) %y%%cgdfﬁ N,N-diiso-
Igom(beﬂ:%anml §0 0.4 amhydk. QﬂJSmIDM? fid n@)rle&lylammhydrochloﬁde (0.126 g,
} ﬁn’? heelrr %S§ L' |S§1{lg ?ne‘é’gal e r%} g% %Ctl@g\)\égourg‘,? %P%g .tig‘(b\e the reaction

miaoim veigatdaitmteé td drijness hﬁll.thsrealﬁud\bhr@rhatbgrﬂﬁe&l\la{r@rsﬂmgel eluting with

B DM S T B S B et 2SSy i
SsHdenii(@bdyg, 9azRadd)uk b Browd. o7IN HCI sat urat ed NaHCGB,

and brine, dried over anhydrous I\/gSO4| filtered, and

1\%oncent rated
ethyl [2-(4-aminobenzyl)-4-chloro-6-(dimethylamino)pyrimidin-5-yljacetate

o
o} GH, Y ¢H,
Cl N Cl N<
| Xy “CH, | = CH,
N 2N N =N

NO, NH,

A solution of methyl [4-chloro-6-(dimethylamino)-2-(4-nitrobenzyl)pyrimidin-5-yl]Jacetate
(1.00 g, 2.74 mmol) in anhydrous THF (20 mL) at room temperature was treated with 10% Pd/C
(0.100 g) and the resulting black suspension was stirred under an atmosphere of hydrogen. After
13 hours, the reaction mixture was filtered over Celite. Evaporation of the filtrate gave the crude
product as a clear oil which was passed through a short column eluting with 40% EtOAc in »-
hexane to methyl [2-(4-aminobenzyl)-4-chloro-6-(dimethylamino)pyrimidin-5-yl]acetate (0.876 g,

95% yield) as a light orange oil which slowly solidified upon standing at room temperature.
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10 in vacuo to give nethyl
{4-chl or o- 6- (di net hyl am no) - 2-[ 4- ( 2- napht hoyl am no) ben

waydopp9a77m di n- 5-yl }acetate as a col orl ess oi PCT/EP®04/003910

t hus obt ai ned net hyl -50-

{4-chl oro- 6- (di net hyl am no) - 2- [ 4- ( 2- napht hoyl am no) ben

ﬁ{h&@%&4n1- din-5-yl }acetate was dissolved in THE (1
treated with N NaCH (0.5 nlL). The resulting

blphaSIC m xture was stirred at roomtenperature for

{#4c hiora+6s(dih ethylamiin d)i2AH- (2-maplth oyl o ineiben iyl [py timidiat By acetic acid

The separat ed aqueous phase was washed with Et QAc and

then acidified with IN HCl1 and back extragted with

Et OAg, The conbipgd diganic extracts was washed with

REi ngl, dried over “@nhydr §tis MgSO4, fil tHered, ol

coneeny r atied in va ' ~&jude productC ﬁlned

j frum Vol une of THE o_whi C

¥ separat ed prect pi t atyé

sed wyth n-hexane, tanckdri ed

oro.6 20

ed by suction,
WUmto give 14-j

: 9) benzyl | pyT "
n- 5-y1} ace INH@CId (0.038 g, 4 d)  as a whit
powder. 'H NVR (300 Mz, DMBO-d6) S: 3.05 (s, 6H),
3.67 (s, 2H), 3.93 (s, 2H), 7.32 (d, J=8 Hz, 2H),
Ta 39mEnG8 C(fl’mnetﬂﬂ) [2-(A-anbn¢banzyl)=BcHiarp- 62(H)metlﬁ}/lﬁﬁin8)p&ﬁm(dm 5-yl]acetate

I T YA O

tefPetAtORONaE delﬁﬁﬁtﬂ&éé&@m g, 0 5& mnE). tThe @esBRInp téactichBmixture was
ZC Act|V|t¥&cIa Aln a siml manner as descri bed

RPN SEEeTatig o IS o1 e A ISR s 40ged aighing sesulting aqueous

PhRQWRasl dx tractePlvfh EtOEe, eTﬁé’EUnﬂ%%‘dzcﬁgam&exmL Qad sgfﬁ@rﬁ'ﬁl@ washed with
Structure MV Exact M5 np (C) Activit Mass cl ass

-ty HE'l, caturted iNaHEQapnand bring 3dried »veramhaBqus-M g3 7 fitered, and concentrated
in vacuo to give methyl {4-chloro-6-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl}pyrimidin-

5-yl}acetate as a colorless oil.

The thus obtained methyl {4-chloro-6-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl}pyrimi-
din-5-yl}acetate was dissolved in THF (1 mL) and treated with IN NaOH (0.5 mL). The resulting
biphasic mixture was stirred at room temperature for 14 hours at which time it was poured into
water. The separated aqueous phase was washed with EtOAc and then acidified with 1N HCI and
back extracted with EtOAc. The combined organic extracts was washed with brine, dried over
anhydrous MgSO,, filtered, and concentrated in vacuo. The crude product thus obtained was
dissolved in a minimum volume of THF to which n-hexane was added. The separated precipitate
was collected by suction, rinsed with n-hexane, and dried under vacuum to give {4-chloro-6-
(dimethylamino)-2-[4-(2-naphthoylamino)benzyl]pyrimidin-5-yl}acetic acid (0.038 g, 40% yield)

as a white powder.

'"H NMR (300 MHz, DMSO-dg) &: 3.05 (s, 6H), 3.67 (s, 2H), 3.93 (s, 2H), 7.32 (d, J=8 Hz, 2H),
7.59-7.68 (m, 2H), 7.75 (d, J=8 Hz, 2H), 8.00-8.10 (m, 4H), 8.57 (s, 1H), 10.40 (s, 1H), 12.77 (bs,
1H).

Molecular weight: 474.95
Mass spectrometry: 475



H OHOH3 O G NN 1-3 NI N 572.07 571 572 177 Z A
HI ~O00 HOHO G N~-H N/N1-4 537.02 536 537
wWo1004/0%670r H N WO 2004/ 096777 PCT/ EP2004/ 0039 18CT/EBR04/003910

Exanpl e Structure MW Exact M5t (C) Activity # Mass
class OHOCHO N3 C H 1-5 N N 502.02 501 502

Miftidg poild: gg@PB HCH3 OHOCH O 3 G NN

Activity class: A

In a similar manner as described in Example 1-1, compounds in Example 1-2 to 1-68 as shown in

Table 1 were synthesized.

Table 1
Example Structure MW [ Exact| MS [mp (°C)|Activity
# Mass class

| AN
N _~-N
1-2 537.02 | 536 | 537 |>135Z D
0
, N
N ~

N 2N
1-3 572.07 | 571 572 17772 A
O
0

N 2N
1-4 \[©\ 537.02 | 536 | 537 |>174Z D
H
P




H 1-6 N N 500
Nl HCH3 1-7 N
wo-Db0a/09daZr7 | N H 1-

.00
~N
8

499 500 >146 Z D ON HOCH3 dC
560. 06 559 560 181 Z A N |

N ~N 600. 12 599 600 134 Z ApCEHEPODI/003910

\ \ WD 2004/ 096777 PCT/ EP2004/6D3910 -53 Exanple

\ \ HO

Structure MV Exact Ms np (C) Activity # Mass class O
HOH3 Q+r\ C N-N—H1-9 N N536 04 535 536 3140 7 B
d¥ample |HO H3 O Sty 1- 10 N |NMW3.|Faad 73MB74mp((@ | Activity
D  NLCH3 H O HOH yx Mass class
CH\/IL 1>
1-5 \/E’b\ 502.02 | 501 | 502 |>142Z| D
0 CH, O
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-73 exanmple #
M np (C Activity Mass class

HO

wWOB0oMogdA37 N / N 2-17 484.48 484 485 > 178 Z A PE1/EP20p4/603910
HO H3 MNCH3 2-18 N /N 454.533454 455 > 128 Z A H3C
ONHC(I}ITHS NCH3 N N 2-19 474.44 474 475 >238

I_I C-—O\\/-

Loy y
T IO

T

M2 Ol
T.RJ

2

NNl ﬂn
eaangl& ﬁf 408 409 lj_t‘ggzeB N “Exact | M mp (°C) Activity
Mass class
HO H
NI =N
2-17 48448 | 484 | 485 |> 1782 A
Nj\/\©>(
H F
Fe
HO H,
j?\(i\
= CH,
Nl ~N
2-18 ' 45453 | 454 | 455 |>128Z A
H,C 0
”
H
COOH o
N\
' = CH,
N 2N
2-19 \[©\ 47444 | 474 | 475 | >2387 A
Nl©\ E
H
oA
HOOC
s
| X N\CH3
N .2N
2-20 408.44 | 408 | 409 | >136Z B
H
F
HO H,
Jg\fi\
= CH,
N| ~N
2-21 47336 | 472 | 473 |137-140 A
H,C
N
H
(o]




H HO TH3 N, CH3 2-21 N /N 473.36 472 473 137-140 A

H3C \ J'aci CI H WD 2004/096777 PCT/ EP2004/ 003910 -74
wex@apda7# Structure MV Exact M5 np (C) Acti vi PGT/ERBSE003910

class HOCH3 N, CH3 N /N 2-2W472.47 472 473 151-154

A HC\ / N H FF HO CH3 N, CH, 223 N ~N 430.51

420 421 1EQN 1!:".) LR AN/ ]\ (] L) N CLlI2 2 24 Nl
I TOU—LTOJ a7 LI II\JII\J NG =

oRmplef|s2 455 4§t§“&‘ 123 B KN | Bt | RESCLmP I @activity
2-25 N|~N 438.92 438 439 131-134 A | Mass olass

HO H
Ea

2-22 I@\ 47247 | 472 473 |151-154 A
H,C

HO e,
I\ N\CH3
2-23 N 43051 | 430 | 431 |150-153| A
Hac]i@
HO H,
= E\CH

455.52 | 455 | 456 }120-123 B

gy
0

N
2-25 :E@\ 438.92 | 438 | 439 [131-134| A




H3C | I la HC WD 2004/096777 PCT/ EP2004/003910 -75

exanpl e # Structure MW Exact M5 np (C) Activity Mass
wW@b@gmo67HO H3 CH3 2-26 N /N 422.46 422 423 114pdIEPA04/003910

H3C | / HO'\ N/) | 2-27 N-~N-467.53 467 468 221- A

\ 224Z |/ a NN HHON 2-28 N /N 450.93 450 451

151 15’ /\‘ f'\\ I l\l \ H ’I g E_K') !\\I 2_20 kl II\\I /1"_)/1
examplett 143- 1 45StAuctBre MW | Exact S h("C ) | Activity
Mass class
HO CHy
| = N\CH3

2-26 AN 422.46 422 423 1114-117 A
H,C
H
F

221-

2-27 AN 467.53 | 467 | 468 A
| 2247
N
N ~

2-28 = 45093 | 450 | 451 [151-153 A
(CL :
N)‘\©\
c

2-29 = 43447 | 434 | 435 |143-145] A
\[©\ )
NJ\Q
.




N HF WO 2004/ 096777 PCT/ EP2004/ 003910

Structure MW Exact

-76 exanmple #

M np (C Activity Mass class

HO

WOLRM4Mb6EFH6- 2-30 484.48 484 485 A 158Z N H /PEI/EP200H003910
HO N 2-31 N/ N 466.54 466 467/650-151 A NH ON
Nay232N/N418483963971481SOB aNCH3HON

1405 ’7

(NEEsYaW.| 19 204 20L

LI

N/
7

example# " Structare ~ - T W'ﬂ”Exa MS |mp (°C) | Activity
Mass class
Y
o~
N._ 2N 156-
2-30 484.48 | 484 485 A
1587
N
H
F
F
F
1D
o~
2-31 NN 466.54 | 466 | 467 |150-151 A
0,
h0e
H
C 1D
2-32 N _2N 41848 | 396 397 1148-150 B
ICL Jr
N CH,
HOJPYO
N
| 145-
2-33 NN 39448 | 394 395 C
148z
Nj\/'A
H
2-34 \E©\ 38444 | 384 385 1102-105 D
L CH




HO N 2-34 NI

H WO 2004/ 096777 PCT/ EP2004/ 003910
wkooworarre MV Exact MS np (C) Activity Mass CPEBEP20BUN03910

-N 384.44 384 385 102-105 D NJ,

~

-77 exanple #

CH3

N 2-35 NI /N 410.52 410 411 147-150 B N~z HCH3 HO O
11 r N2 36 N /N 382.47 382 383 130-133 C | / N' v
||y| ° ..

‘["Qm(p B m nobenzSTY . di chi of o}y i (F&h] SUF1 | MRES? KRGV
OO HICO H3C OC Ca C C| N N|MasNOZ N-12 A class
solutiagn. of nrgfﬁhyﬁl
[ 4, 6-di|chl offjo- 2- (4-ni trobenzyl) pyri m di ni 5-yl ] acet af e
(2.00 ¢, & in 5 anhydrous|THE (50 nlL) was
treated with Rd/ 10% Pd, 0.200 g)|and the resultipg
bl ack quspenlsian was stirred Under_ an at ppsphe
hy%n?’%gen at M (5'mterrperature ?Q'%?r 1468h3u‘?li 4%6150 B
reactign m xtt was filtered|fover Celite and|the
residug rinsed pi pus, appuntsof MeOH. | The
filtratje was coneény ch,n yacuo to giye the crudg
product| as a dark yBllow oi 1 Wwhich ywas
chromatfograghed (siTica gel, #0% EXDAC 1 h n-hexane)fto
gi ve nE 2-(4-am nobenzyl -4,6-110 '
di chl or] '@yl]acetate (1.32 g, V2% yleld) ps
a white (S

2-36 ZN 38247 | 382 383 }130-133 C

(Q i

Methyl [2-(4-aminobenzyl)-4,6-dichloropyrimidin-5-yl]acetate

Ry
o, o

A solution of methyl [4,6-dichloro-2-(4-nitrobenzyl)pyrimidin-5-yl]acetate (2.00 g, 5.62 mmol) in
anhydrous THF (50 mL) was treated with Pd/C (10% Pd, 0.200 g) and the resulting black
suspension was stirred under an atmosphere of hydrogen at room temperature. After 16 hours, the
reaction mixture was filtered over Celite and the residue rinsed with copious amounts of MeOH.
The filtrate was concentrated in vacuo to give the crude product as a dark yellow oil which was

chromatographed (silica gel, 40% EtOAc in n-hexane) to give methyl [2-(4-aminobenzyl)-4,6-

dichloropyrimidin-5-yl]acetate (1.32 g, 72% yield) as a white powder.
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WO 2004/ 096777 PCT/ EP2004/ 003910 -78 Met hyl
{4, 6-di chl oro-2-[ 4- (2- napht hoyl am no) benzyl |

w@yoovdrn-5-yl} acetate 0 H3CII 0 H3C O OPCQI/EE1004/003910

C VG NN NNO N/ NH2 H&-mi xture of nethyl
[ 2- (4- am nobenzyl ) -4, 6-di chl oropyri m di n-5-yl ] acetate

K Pl G TR o P PAOR G el sPan® O

5 (3 n.) was stirred at roomtenperature under Ar

at nosphere for 10 hours. EtOAc ( m.) was then

i ntroduced arfgl t he organi c phase s washed
sequentiragbLé {th saturated NaFCOBi] water, and brine,
dri ed over anhydrous MgSO4i fiF &nd concentrated
i n vacuo. ''product thusll obtlai ned as a Iight
orange oi|l waB triiturated with di'~s&Propyl ether and

t he separat edsgN ds was col I ect ec by suction to give
met hyl
{4, 6-di chl or o- 2- - napht hoyl am no)lp
10 5-yl }acetate ( 0 é; 78% yield) a
powder. Exanple 3- N
{4- Chl or o- 2-[ 4- (2- napht hoyl am no) benzyl ] - 6- pyrrolidi n-

1-yl pyrimdin-5-yl }acetic acid HCOH3C, C C OHO

A nfktuld ElméthyNg2- (4\hrﬁihblileihzym 4,6idNhloddphritdidin-5-yl]adetate §0.073¢, 0.23 mmol),

prsnatai (G54 A BV SN (e AR ey drous THF

é‘ri{i)) waCG@itred 8 room temperature under Ar atmosphere for 10 hours. EtOAc (80 mL) was

then introduced and the organic phase was washed sequentially with saturated NaHCO,, water,

and brine, dried over anhydrous MgSO,, filtered, and concentrated in vacuo. The crude product
thus obtained as a light orange oil was triturated with diisopropyl ether and the separated solids
was collected by suction to give methyl {4,6-dichloro-2-[4-(2-naphthoylamino)benzyl]pyrimidin-
5-yl}acetate (0.090 g, 78% yield) as a white powder.

Example 3-1

{4-Chloro-2-[4-(2-naphthoylamino)benzyl]-6-pyrrolidin-1-ylpyrimidin-5-yl}acetic acid

"L ho o
oy Dy @,,

A mixture of methyl {4,6-dichloro-2-[4-(2-naphthoylamino)benzyl]pyrimidin-5-yl}acetate
(0.100 g, 0.21 mmol), pyrrolidine (0.019 mL, 0.23 mmol), and N,N-diisopropylethylamine
(0.109 mL, 0.62 mmol) in anhydrous DMF (2 mL) was stirred at 80°C for 5 hours. After cooling
to room temperature, the solvent was evaporated and the remaining residue dissolved in EtOAc.

This organic solution was sequentially washed with IN HCI, water, and brine, dried over
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(0.100 g, 0.21 mmol), pyrrolidine (0.019 nm, O0.23

mmol ), and N, N-diisopropylethylamne (0.109 nL, 0.62
worek)pod7n anhydrous DMF (2 nl) was stirred at BOCEPZING/E3910

hours. After cooling to roomf%mperature, the sol vent

was evaporated and the remaining residue dissolved in

wtly(]‘l]ro& 5 @L?e nlar(l:d §31'cgtt}a%'3 in %zcusoeqyur%caélﬁﬂI Xy Vﬁ’r‘%%grggve TLC then

rine rred over
amae!dogﬁlzmyl P({IélEE}BQDW(QGﬁﬁﬂxﬁoylan?lﬂo)amqu%epyﬁol‘i@is@%ilpyﬁmidin-s-yl}-
filtere centrated in vacuo. Purification by

W@E&Pé?‘? %’2"%)@1{1 @ WHIEPBY IR net hyl
{4-chl oro-2-[ 4-(2-napht hoyl anm no) benzyl ] - 6-pyrrolidin-

A ydhmbhl mr drie‘ihy5 {yﬂ-ch}oro 234-€1- aapathwlaﬂq%)@nzﬁﬁ@!@wcﬂidda)l -§pyrimidin-5-

A sol ution of
iacehiecoDB5 g 017 et FOY IOy BOreAFH Wik By VA EhHmL) and the
bif E/Jsﬁyrﬁfxmréj bWis Sirred ¥ b &R Qér@ﬁe?at&r@ f91855 gour@ E?O"Wpsl ‘r)1eﬂ Bdded and the
!E| nm.) was treated with H (1
Qrg@hcabm siphsated of. Vias r@talmnmnuartus ﬂ@@m%seqmbfl & QﬁCeanﬂ @Fldlﬁed with 6N
Iéélp Rgﬁee par%g golhn we¥'e ceonleag&jg)g a%{e}glb Esnﬂf ansgé g@t\gs&aé%al ing under high
Yammﬂﬁl andgb°actodi |h90ksV\gdvb &Mhldrlﬁ;z [4- mealﬁdmalaam@bmwl] -6pyrrolidin-1-

g adrechy ot R o APt R - Shleeb B o

{4 chI or o- 2- [ 4- ( 2- napht hoyl am no) benzyl ]-6-pyrrolidin-
1 NUR &D@MHZUDMSIG}%)YSI hamt»s ﬂHﬁGlSQ (6&)495@7@@ 280/ .88 (s, 2H), 7.32 (d,

d

%{%@»é’é} 7e§3 (%?é@ ZB%S 121(4)1 4}@ &57 (Sbe) h‘S—B9(§ 178 [%72 D).
3.88 (s, 2H), 7.32 (d, J=9 Hz, 2H), 763(m2H)
VigRBuh defgthiThook) . 8. 57 (s, 1H), 10.39 (s, 11-1),
12.72 (s, 1H). Mol ecular weight: 500.99 Mss
Mp@ép?cﬁﬁ@?w 5801 15 Melti ng point: 196 ZC Activity
LRSS voibk: 11 imlar nmanner as described in Exanple
]gl-l,gg%lnpogggsél n Exanple 3-2 to 3-16 as shown in
Aetbiitg cBssvek e synt hesi zed. WD 2004/ 096777 - 80-

PCT/ EP2004/ 003910 Table 3 Exanple Structure MV Exact

Ig_%zsrﬁﬁ'\/lz{r%agimalééésg%%edﬁi g@%@}gg éﬂssg‘ompgum ih"Exgnplgg -é t’a' 3% as shown in

Table 3 were synthesized.



| H/:0 HOCH3 C N N N- 3-3
ONI \\ OHOCHZ C INYCH3 \ |
WEOR4BO37132 Z A \ OHO H3 O \
519.00 518 519 144 A \ / H |1~ §04
PCT/ EP2004/ 003910 -81 Exanpl
s HO d

mhidE) Activity # Mass clas
516.99 516 517 172 Z A aNH OHO
5 02 514 515 157 Z A N

| 543.07 542 543 185 Z A
3-4 N N CH3 503.01

WD 2004/ 096777

N, , ~~O, CH3 3pr&I/EP10bU/003910

e Structure MWV Exact MS
NY 3-6 NiN
Cl N3-7 NN

Example Structure MW | Exact | MS |mp (°C)|Activity
# Mass class
2L
OH
3-2 51896 | 518 | 519 | 176Z B
HO ?H
33 543.07 | 542 | 543 | 185Z A
HO H,
? CH,
N
3-4 503.01 | 502 | 503 | 13227 A
HO H,
3-5 519.00 | 518 | 519 144 A
)
N
e




Hl HOH3 C N CH3 3-8 N N 463.93 463 464 >165 Z A N

NHO CI Ov NN 3-9 461.91 461 462 201 Z A H WD
wWQo4Hhee67 77 PCT/ EP2004/ 003910 -82 Exanpl e StPCDEP2084/003910

MV Exact MS np (C) Activity -Bhss class OHO C N

3-10 N ~N 498.97 498 499 >146 Z A ON HOf-CHCC

N ICH?2 1 2. .11 NN EN2 N1 END2 LCNAD QN+~
TV, g o L TN JUJ. UL Z ~ U 4

ERERL S ™ —B . JI_ILL ——
Bamplez 1 cHSUECTNE | 3 3. 10 MV-N X8 o8I dg1PAge) | Activity
>185 A HI \ \ OH

Mass class

3-6 2 51699 | 516 | 517 | 17122 | A
Q
“
H

3.7 NP 515.02 | 514 | 515 | 1572 | A
O
N

HO H,
o A
I = CH,
N_.2N
3-8 463.93 | 463 | 464 |>165Z A
i@f)
N
H /
HO
Cl - OMe

Nz
3-9 461.91 | 461 462 | 2012 A
)
I
N




HO CI N 3-13 N ~N 516.99 516 517 >202 Z A
2004/ 096777 PCT/ EP2004/ 003910
wORoENRgCr7 M5 np (C) Activity # Mass cl ass

[ N\ \ WO

-83 Exanple Structure

HP/ERL004/003910

3-14 N ~N o OH 545.00 544 54581747z B 6 o/ N H HO

Cl N 3-15 NN N 497.02 496 497 157 Z A o | \ N / SCH3
HO G N—N—/N-3-16-5145-40-514- 545408 Z-A—0N—H+
Example ry Exanrﬁtéucgfqrf MW [Exact] MS |mp (°C)|Activity
# Mass class
H
e 1D
3-10 \QO\ 498.97 | 498 | 499 |[>1462Z A
HO CH,
Cl x N\/CH
N| =N
3-11 503.01 | 502 503 | >90Z B
0
N
H
0
HO (’ZH:,
Cl I\ N\/CH3
N 2N
3-12 488.98 | 488 489 [ >125Z A
O
0e
H
OH
HO
cl N
|
N 2N
3-13 51699 | 516 517 {>202Z A
()
|
N
A0S




{2-{4-[ (Anilinocarbonyl)am no] benzyl }-4-chloro-6-[[2-(
cycl opentyl am no) - 2-

w@x@endsrli (et hyl ) am no] pyri m di n-5-yl }acet at i BCHEPZH0H003910
H3C-0 ~" \ N~ H3Cl 0O CH™ HO®I-HCl 3 Cl NHI ) Cl
NH~ NIl Nl iNN/NH5I1/ NHKZHH\ HH\ W '
200410964/ PCH-EP2004/-003910—84—f—solptianrof
ﬁlé:flﬂp\e Structure MW [ Exact | MS  |mp (°C) | Activity
{2-4 4- am nobenzyl )-4-chl oro-64[[ 2- (¢ysopent yl am no) -dass
-oxoethyll(methyl)- aminolpyrimdini5-yllacetate
(0.050(g, -11 mmol) in DMVF (2 nL) pas treate¢d with
phenyl [ HosOsyan (0.022 ni, |0.20 pmol )| After
stirringgat enperature for 18| hour§, Et DAc was
added and YheYor dani ¢ phase was washed wjth 8% NaHCD3
and, pbrijne, N Neg) ranhydrotig, o, Na2304! J4sl tefedz | g
and concentrlated in vacuo. The¢ crude proguct thus
obt ai ngd was uraged with [CH2CL12 and|dii sppropy
et her tjo give l
{2-{4-[|(ani | i nocarmwon ] benzyl) - 4- ¢hl or ¢- 6-
[[2-(cycl opentyl am no) ef hyl ] (et hyl) am ho] pyri{m
di-n-5-yl L acet ate—(-0-055—¢g—8Hb-yelh—ast—a—white
powder .
{2-{4-] }-4-¢hlorop-6-[[R-(
cycl opd
am no) - [ m di n-5-yl}acetate
(®B-047 g, 0.7083 mml) in THE (39702 | 494s| ad¥ded ISRZNaOHA
(1.5 nm}) and bi phasic m x{ure was stirred{at ropm
tenperadture f 8 llhours. Et20 was|added and|t he
separ atled organic i a si phomed of{. The renti ni ng
aqueoug | ayer was acreffi-€th with 6N HCliand {he
separatled solids were collectéed by suction ang rinsed
with watern and diisopropyl ether. Drying undér high
vacuum|f e gave nethyl| {2-{4#- 15
[(anilin am no] benzyl| }
-4-chl qro- - [ K2- (cycl opentyl am no) -2
oxQed hyl ] ( hyl') ami no] pyri m disps 2 ) Iglqc et flse (IQ,BQZS A
g, 56%|yield a yhite powder. "H|[N 300
DVSO-dg) S: 1. 82 Am 8H)| 3.08 (s BH) , 369 (8§,
oH) . 3|81 (s, 2H) @ (s, pH. 4/004]18 (fn TH)
6.95 (t, J=7 Hz, 1 20 (d) J=9 Hz, 2H), 7{27 (t
J=8 Hz,| 2H), 7.35 (dC'J 9 Hz, 2H) 7 43 (d )=8 Hz
2ty 1A (a3 =7 Hz, IH) 86T (d,I=5 iz, 2H),
12.76 (bs 20 1 H). I\/bI ecul ar wei ght 551. 05 Mass
spectronetry: 551
Example 4-1

{2-{4-[(Anilinocarbonyl)amino]benzyl}-4-chloro-6-[[2-(cyclopentylamino)-2-
oxoethyl}(methyl)amino]pyrimidin-5-yl}acetatic acid

jﬁYULD jJYULD D
(©L (CULQ (CLJLQ

HO
Cl
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Mel ting point: >153 ZC Activity class: B 25 In a
simlar manner as described in Exanple 4-1, conpounds

WO eoExgdTpt € 4-2 to 4-4 as shown in Tabl e 4 WePEI/EP2004/003910

synt hesi zed. WD 2004/ 096777 PCGH-EP2004/ 003910 - 85-

Table 4 exanple # Structure MNExact M5 np (C)

Aokt nhA32 - 5003 M oy e A SR B ey
andiBo)bOrimidth-8 0B acelAdd @.050 g/ 0N1 Mol idd DNHO (H3nIY) wis trdated with phenyl
INNO4-4 NI N H 601,11 600 601 >165 Z B AN HH

HO
egyanate3(0.022 anly 020Nnmel).  Adtenstgrmgatgoom dempperatpge for 18 hours, EtOAc was
added and the organic phase was washed with 8% NaHCO; and brine, dried over anhydrous

Na,SO,, filtered, and concentrated in vacuo. The crude product thus obtained was triturated with
CH,Cl, and diisopropyl ether to give methyl {2-{4-[(anilinocarbonyl)amino]benzyl}-4-chloro-6-
[[2-(cyclopentylamino)-2-oxoethyl](methyl)amino]pyrimidin-5-yl}acetate (0.055 g, 87% yield) as

a white powder.

To a solution of methyl {2-{4-[(anilinocarbonyl)amino]benzyl}-4-chloro-6-[[2-(cyclopentyl-
amino)-2-oxoethyl}(methyl)amino]pyrimidin-5-yl}acetate (0.047 g, 0.083 mmol) in THF (3 mL)
was added 1N NaOH (1.5 mL) and the biphasic mixture was stirred at room temperature for 18
hours. Et,0 was added and the separated organic layer siphoned off. The remaining aqueous layer
was acidified with 6N HCI and the separated solids were collected by suction and rinsed with
water and diisopropyl ether. Drying under high vacuum for 5 hours gave methyl {2-{4-
[(anilinocarbonyl)amino]benzyl}-4-chloro-6-[[2-(cyclopentylamino)-2-
oxoethyl}(methyl)amino]pyrimidin-5-yl}acetate (0.026 g, 56% yield) as a white powder.

'"H NMR (300 MHz, DMSO-dg) 5: 1.26-1.82 (m, 8H), 3.08 (s, 3H), 3.69 (s, 2H), 3.81 (s, 2H),
3.98 (s, 2H), 4.00-4.18 (m, 1H), 6.95 (t, J=7 Hz, 1H), 7.20 (d, J=9 Hz, 2H), 7.27 (t, J=8 Hz, 2H),
7.35 (d, J=9 Hz, 2H), 7.43 (d, J=8 Hz, 2H), 7.94 (d, J=7 Hz, 1H), 8.61 (d, J=5 Hz, 2H), 12.76 (bs,
1H).

Molecular weight: 551.05
Mass spectrometry: 551
Melting point: >153 Z°C
Activity class: B

In a similar manner as described in Example 4-1, compounds in Example 4-2 to 4-4 as shown in

Table 4 were synthesized.



H H WO 2004/ 096777 PCT/ EP2004/ 003910 -86 exanple #

Structure MWExact Ms np (C) Activity class Mass O
WOEDOHB967VN~CH3  4-6 N / N 433.51 88-90 433 434 ECT/EP2004/003910
NANHI I H3 C Exanple 5-1-85-
{4-Chl oro-2-{4-[ (cycl ohexyl met hyl ) am no] benzyl } -6-[[ 2-

cycl opentyl am no) - 2-

hyl ] (et hyl ) am no] pyri m din-5-yl }acetic acid o

HCOHOHCOHOHOCHO C v _N10Cd N3 N / H

am TN N afruab H H A i xfwr € gQfct MeBY I mp (°C) | Activity
{2- (4-gqm nobenzyl)-4-chl oro-64[[2-(¢ycl opent yl am no) -2
-oxo- gthyl] (methyl)am no] pyrifm di n{5-yl }acet ate class
(0.150 |g, 0.336 mmol), cycl ohgxaneca™M?sf gehyde (0. 042
g, 0.370 mmol ), acetic acid (0.019 , 0]336 fmol) and
sodrum{triacetroxyboronydride [(0. 107 g, ¢.505[mmol)[in

1, 2- di|chl agoethane (3 niL) wag stirfed oyerni ght at
room t gnifer af ur s R0 r was then|added and|the
m xturg W ¥ i with I[N NaOH fol | oned| by

extractiond wixt h di chl or omet hane. The coirbi ned organi c
ex#r2act|s was{ washed sequenti alf 159508 { hS6dal e¥o5anel34Z| B
brine, |dried aqyydrous MySO4i filtered, and
concent|rat ed i acu The cryde product |t hus
obt ai ned was ¢ lqii by preparative TLC to
gi ve ngt hyl {4- chloro 2- {X ¢ycl o-

hexyl mgt hyl ) am no] benzyl
}-6-[[2-(cycl opent yl anmi no) - 2- axoet hyl ] (et hyl J ani no] py

rimdin-5

s AL O
4-3 \(@\ 579.10 | 578 | 579 [>146Z

s A LO
4-4 \(@\ 601.11 | 600 601 |>165Z

HO ?H

4-5 (@\ 419.49 | 220Z | 419 420 B




15 yl} acetate (0.092 g, 51%yield) as an anorphous

solid. WD 2004/096777 PCT/ EP2004/ 003910 -87 A
wa edouhdaonr of met hyl PCT/EP2004/003910
{4-chl oro-2-{4-[ (cycl ohexyl net34 ) am no] benzyl )-6-[[ 2-
(cycl opentyl -
am nn\ 2. gxoethvl (et h\l! } am-he - vri-m-di-p-—-5— } acéef X e—
ety 0. 15 RHOFPTS n THE (5 MY | keect] r St ¢apiiQ fictivity
IN NaOH (2.5 nL) and the resuljting m xtule was$ stirfegass
at roomtenperature for 13 hours. $upsequent |to
neutrallization with 6N HCl, the quemched|reaction
m Xt ure \I\RQ 5 evaporat ed fn dd yness and tthe reéminihg
resi dud di §solved with EtOH The insol ublle i ngprgani ¢
salts nnvgd by filtration and the|filtgate was
concentjr at edl i nyvacuo. The crdyde pro¢duct |t hus
obt ai ngd Uri% ed with preparatiive TLC el yiti ng
w t,h 1 Nin CH2C12 to gi ¢k QR P- 424~
{44P%c cl ohe ylnethyl)an1no]beg%§? 9961438 434 ¢
I no) - 2- oxoet hyll] (meghyl ) am no]
fﬂj 0023 g,| 28%yield) as a

ciear dil. 10 NR?R (1300 | CDC13) S:|0.85{1.32 (m
4H),1.48-1.95 (m 15H°% 2386-3.05 (m 711), 3|73 (s
2H), 3.[89 (s, 211), 4.01 (s, 211), ?51 d, J¥9 Hz,

60 (d 17l_l-r 1D 7 Q/nl 1=7

6 2
=Ty IOyt LT AN H —11Z5 =17
Mol ecul ar wei ght: 528. 10 Nhss spectronetry 528
Activity class: D 15 In a simlar manner as descri bed
Exaripi@snl e 5-1, conpounds in Exanple 5-2 to 5-5 as
shown in Table 5 mere syntheS|zed Tabl e 5 exanpl e #
Structure MN Exa Activit cl ass . Mass
M hlgre2- {ti(cmlplrexﬂmsthzl)ﬂrni enoyl -6 25(syclepentylaming- %mo
SRRty RNy R0 Fpy AR t&ic acRB exanple # Structure
e R Ry

Activity class

Q

H.CL

DD TOEAD S D

| H | H

A mixture of  methyl {2-(4-aminobenzyl)-4-chloro-6-[[2-(cyclopentylamino)-2-oxo-
ethyl](methyl)amino]pyrimidin-5-yl}acetate (0.150 g, 0.336 mmol), cyclohexanecarbaldehyde
(0.042 g, 0.370 mmol), acetic acid (0.019 mL, 0.336 mmol) and sodium triacetoxyborohydride
(0.107 g, 0.505 mmol) in 1,2- dichloroethane (3 mL) was stirred overnight at room temperature.
Water was then added and the mixture was neutralized with 1N NaOH followed by extraction
with dichloromethane. The combined organic extracts was washed sequentially with water and
brine, dried over anhydrous MgSO,, filtered, and concentrated in vacuo. The crude product thus
obtained was chromatographed by preparative TLC to give methyl {4-chloro-2-{4-[(cyclo-
hexylmethyl)amino]benzyl}-6-[[2-(cyclopentylamino)-2-oxoethyl](methyl)amino]pyrimidin-5-
yl}acetate (0.092 g, 51% yield) as an amorphous solid.
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Mss HOH OCI N~ HO 5-3 NN 572.11 571 572 >96 C
NH HOH3 O~\ Cd IINoH 5-4 Nf N 548.09 547 548
woRd4@®e7™W HI1 / HOH O Cl N~ N5-5 N N H CHCBHBB20242003910

529 530 oil D i N H WD 2004/896777 PCT/ EP2004/ 003910
-89- Exanple 6-1

T TG ST VR -
éﬁ%)-i’-lggét_}gﬁ?Qh@aﬁﬁ:o]@riﬁﬁ@n-@-yﬂ'ﬁetﬁlz (N083 &l 0.NCihrfedl) in THF (5 mL)
vlbras?r_gteld with IN NIQIOIIEI (2.§"le;| arll\(li tl?lle resulting mixture was stirred at room temperature for
13 hours. Subsequent to neutralization with 6N HCI, the quenched reaction mixture was
evaporated to dryness and the remaining residue dissolved with EtOH. The insoluble inorganic
salts were removed by filtration and the filtrate was concentrated in vacuo. The crude product thus
obtained was purified with preparative TLC eluting with 15% EtOH in CH,Cl, to give {4-chloro-
2-{4-[(cyclohexylmethyl)amino]benzyl}-6-[[2-(cyclopentylamino)-2-oxoethyl](methyl)amino]-
pyrimidin-S-yl}ace't'ié acid (0.023 g, 28% yield) as a clear oil.

'H NMR (300 MHz, CDCl;) §: 0.85-1.32 (m, 4H),1.48-1.95 (m, 15H), 2.80-3.05 (m, 7H), 3.73 (s,
2H), 3.89 (s, 2H), 4.01 (s, 2H), 6.51 (d, J=9 Hz, 2H), 6.69 (d, J=7 Hz, 1H), 7.13 (d, J=7 Hz, 2H)

Molecular weight: 528.10
Mass spectrometry: 528
Activity class: D

In a similar manner as described in Example 5-1, compounds in Example 5-2 to 5-5 as shown in

Table 5 were synthesized.

Table 5
example # Structure MW | Exact | MS |mp (°C)|Activity
class
Mass
(0]
HO CHe Q /O
ct N N\)J\N
| H
N_._2N
5-2 522.05 | 521 522 >70 D
N/\@
H




0 NHZ NHCH3 CH3 C OHO?H3 C I NCH3 N/NO N

~ CH3 1 C 5 To acetic anhydride (0.48 nL, 5.13 mmol)
wa@todarnder Ar at nosphere was added fornm ¢ acPCI/EPDOR603910

m., 6.31 nmol) dropw se foll owd¥- by heating of the

m xture at 60C for 2 hours. After cooling to room

L= (1 WEAY Aaod £ Al |l ~vaesdl Ihyy, o
example £ né?ﬁ)tn\lét[ugé'é 4. T MW [Exact| MY [mp (°C)Activity

am nobenzyl ) - 4- chl or 0- 6- (di net/hyl ami|no) pyri m di n- 5- Y1 }1ags
acetate| (0.660 g, 1.97 mmol) ijn THE|(Mass ). This was
then stlirred for 3 hours and qoncentjrated to dryness.

HRrg—restdue—was—10—dissoelved—ia—THEand
foll owed by the dropw ge addition of
bor ane [di*fet iyl Fsubf ij@ conpllex untji| the vigorous
e m xtlure was gently nefl uxed
for 14 hourNé/@nd t en cool ed |{to OC| Met hanol [was
£ m xture was stinr’@dlat fdom §Bnper&6ufe C

vved by the addition of ¢oncentrated

stirring was continued for not hej
30 mnutes. The’so e\ aporated im vaclio, the
remai nijng resi due basitigedA tth 15 water [and | N NaOH,

aqueous |ayer was extnacted|w th]Et20| The

pic —extracts wag dried ovef anhydrous
tered, and concentnated o dryness|to give
silica|ge

rodrqt owhi was ¢hromaf ogr aphed onver
utkngllw % acgt one i{n CHRC12 {o give
met hyl N

H .
{4sghl dr o- Bxgdli met hyl ani no) - 2 [s45 et duyl and4qo) bemzy| 1 po
yrimdijin-5-yl }acetate (0.260 g, 38%yield) ag a pale

yel |l ow|oi | . 04/ 096777 PCJ/ EP2004/ 008910 |-90 A

sol utign of Y
{4-chl gro-6- (di net HZ-[4-(m3t hyl am no) benzy|]p
yrimdifn-5- yl}acetate (0.980{g, 0.23 mpl),

1- hydr gxybenzotri azol e (0.043|g, 0.82 mmpl),

the cr de

triethylamge (0.1I1 ni; O.80|nmmol )] and
4- chl orok&g oi C aciod (0..043 g 0.28mmol ) was|treat
with WeCl' . ( Oé?mg\x nol) at foom fenpefature
and thg reagth™on Xpure was stirred at foomp

t epgger at ur eNf 16 hours. T Ops3oves | t92en| adged apd | hey
or gani (¢ Iaye\i]v\ia:s]\washed sequential |y

N
H

D
o




with 0.5N HCl, saturated NaHCO3, and brine, dried over

anhydrous Na2SO4, filtered, and concentrated to
wa@leoon®xE71 0 gi ve the crude product methyl PCT/EP2004/003910

[4-chl oro-2-{4-[(4-chloro- -89 -

benzoyl ) (et hyl ) am no] benzyl }

- 6-(d1ier6nsit hyl am no) pyri m di n-5-yl] acetate. This crude

[4-chloro-2-{4-[(4-chl orobenzoyl) (net hyl)am no] benzyl }
{6ChIbirs21 {1y (4= chldtoBétizoy) (g iyl shido] lenyy 1} -84 @inddt By v@o) pyrimidin-5-
di ssolved in THE (3 nL) and treated with I N NaOH (2
YHaceticagid st rred at room tenperature for 24 hour. Et20

was added and the organic phase was siphoned off. The

remai ni ng aqueous Iayer was acidified wth 6N HCI to

pH 5 and the separated polids were sgl] ed

'5139%' and, ri nsed My, te Hand diiso rop I t“her
Dr yI ng Jund r" hi gh vacd,lum at roomtenp

[4-c¢ /-2{4[( ghlomo nzoyl)(nel_h.y.l)arqjo] 15
benzyl }- 6- (di net hyl ami no) pyri m di n-5-yl ] acet. id
(0.029 %vyield) as a yel | ow powder N
(300 MHz, O d6) S: 2.50 3H), 2.98 (s, &

(s, 2H), 3+88nbs, 2H), 7.10°¢d, NHJ=9 Hz, 2H), 7. ZQ;H(d

J=9 Hz, 2H), 7.20-7.27 (bs, 4H)éH}2.77 (bs, I H). cl
Mol ecul ar wei ght: 473.36 20 Ss spectronetry: 473

Melting point: >68 ZC Acti Vi class: Cln a simlar
manner as described in Exa Ie 6- 1§§conpounds in
Exanple 6-2 to 6-3 as sho t&y. 6 were

synt hesi zed. WO 2004/ 096777 P, / P2001/003910 -91-

Table 6 exanple # Structure Exact nmp (O
Activity class Mass HO ?H3 \CI—I%6-2NN

||)1\©\
Hs Cl

To acetic anhydride (0.48 mL, 5.13 mmol) at 0°C under Ar atmosphere was added formic acid
(0.24 mL, 6.31 mmol) dropwise followed by heating of the mixture at 60°C for 2 hours. After
cooling to room temperature, THF (1 mL) was added followed by a solution of methyl [2-(4-
aminobenzyl)-4-chloro-6-(dimethylamino)pyrimidin-5-yl]acetate (0.660 g, 1.97 mmol) in THF (1
ml). This was then stirred for 3 hours and concentrated to dryness. The remaining residue was
dissolved in THF and cooled to 0°C followed by the dropwise addition of borane dimethyl sulfide
complex until the vigorous effervescence ceased. The mixture was gently refluxed for 14 hours
and then cooled to 0°C. Methanol was added and the mixture was stirred at room temperature for
1 hour followed by the addition of concentrated HCl to pH ~5 and stirring was continued for
another 30 minutes. The solvent was evaporated in vacuo, the remaining residue basified with
water and 1N NaOH, and the aqueous layer was extracted with Et,0O. The combined organic
extracts was dried ovér anhydrous Na;SQ,, filtered, and concentrated to dryness to give the crude
product which was chromatographed onver silica gel eluting with 5% acetone in CH,Cl, to give
methyl {4-chloro-6-(dimethylamino)-2-[4-(methylamino)benzyl]pyrimidin-5-yl}acetate (0.260 g,
38% yield) as a pale yellow oil.
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HO ?H3 CI N CH3 6-3 N ~N 489.97 489 490 >78 Z D ~ ~
CH3 I / / WD 2004/096777 PCT/ EP2004/ 003910 -92-

wEx@apda 77 - 1 PCT/EP2004/003910

{4- (Di net hyl am no) - 6- mor phol i-#04- y| - 2- [ 4- ( 2- napht hoyl a
m no) benzyl ] pyri m di n-5-yl }acetic acid o O H3C'O H3

e S LT A RN —
Y atetate (0,080 %] 808 memelh, MBydiytybenzotriazole (0.043 g, 0.32 mmol), triethylamine
82- (4- am nobenzyl)-4-ch] oro-6-(di met hyl am no) pyrimdin .

051 1}, Akramel), {ng. bodorgbengoigacichiB43 anr2Pymesd pas fFeped with WSCI

(9.0669 g?’%3mwxlg| a %Bh‘xy %&Hﬁn@/’in& 1héﬂrk)act%n PQe was stirred at  room
tenperature s added 2-naphthoic acid (0.062 g, 0.36 .
tempsirgture Torel 6 lowtel tHtRGc maa den aAdediard tirecorganie layeriwasepskad sequentially
v&igxo% §]§ r aga%rgteg %a}l%dl,o YiP bgﬁe, Vﬁ@ﬁg I?)vglj gﬁw%ﬁ? rNa\%ﬁ‘, filtered, and
added” and t h& resul ti ng ‘aqueous’ phase was-extracted
cohdehtrdfedOM0. diessc anbighved tior gamdec peaducta chethylag4-chloro-2-{4-[(4-chloro-

S P b

filtered, and concentrated in vacuo to give nethyl

THids céh@r 0- EmétBjIMgu eyl ooT2{9) @2chiofobleRzoF Rt INA)AbAmE ] BEd )y J1 $16-(dimethyl-
a%n%{rllo ;?y%irrrixiglriin%i-)ﬂjacg;t%lv&a%%?stsnggi i%STT-?F 3or|nI(3)r Ln%sgea?eidl with 1IN NaOH (2 mL)
and stirred at room temperature for 24 hour. Et,0 was added and the organic phase was siphoned
off. The remaining aqueous layer was acidified with 6N HCI to pH~5 and the separated solids
were collected by suction and rinsed with water and diisopropyl ether. Drying under high vacuum
at room temperature for 4 hours then gave [4-chloro-2-{4-[(4-chlorobenzoyl)(methyl)amino]-

benzyl}-6-(dimethylamino)pyrimidin-5-yl]acetic acid (0.029 g, 27% yield) as a pale yellow

powder.

'H NMR (300 MHz, DMSO-dg) 8: 2.50 (s, 3H), 2.98 (s, 6H), 3.65 (s, 2H), 3.88 (s, 2H), 7.10 (d,
J=9 Hz, 2H), 7.20 (d, J=9 Hz, 2H), 7.20-7.27 (bs, 4H), 12.77 (bs, 1H).

Molecular weight: 473.36
Mass spectrometry: 473
Melting point: >68 Z°C
Activity class: C

In a similar manner as described in Example 6-1, compounds in Example 6-2 to 6-3 as shown in

Table 6 were synthesized.



A m xture of nethyl
{4-chl or o- 6- (di net hyl am no) - 2-[ 4- ( 2- napht hoyl am no) ben
wa ydopp9a77m di n-5- yl }acetate (0.094 g, 0.19 medi/ER2004/003910
mor pholine (0.048 nL, 0.55 ma8l)y in DWPU (2 nlL) was
15 heated at 150C in a sealed tube for 15 hours. After
Tc%ol ing to roomtenperature, the reaction m xture was
B BPed into water and extracted with EtQAc. The
conbi ned organi c extracts was washed sequentially

eXdrhple kN HCl , satricaired Na I Mwd m;iaaj, ME i [@6b OUR[Activity

anhydr pus MgSO4, filtered, and concentrjated |i n vacjuo,
The cride product thus obtained was| chr dnat oglr aphed class
over &ilica gel eluting with 5% Et|3%Siln cH2AC12 to
gi ve nethyl {4-(di nethyl am nq)-6-nofr pholfi n-4-yl - 20
Z2-14-(E2-naphit hoyl am no) benzyT[[pyri m di n-|5-yT }[facet atle
(0. 096 % 5% liel d) as an oifl. WD |2004/|096777 -93-
PCT/ EPpD4/ ?30 A sol ution [of netfyl
{4-(di et nay,- 6- nor phol i|n- 4-yl|- 2-[ 4- (2- napht hoyl a
m no) benz pyri - mdin-5-yl Hacet atle éo. 096_ 4, g 18

'?) n Me@H (2 L) at roomt‘bq"‘h?érat‘“}e 3t 8t ad P
Wi th N NaON-(% nL) and the jresul tfi ng ni xturje was
heat ed| at 60C 51h Afiter cgoling to rjoom
tenperpture, the Vplatil re renpved [under| r educled
pressufe and the r¥mai ni aqueous |l ayer| 5 was washed
with Ef20 and acidified with |IN HCl|. Theg sepdrat ed

rnead v tlh vt Al
oS- Clo—i—t ettt G

("f\l 1 I‘l(" ATV a¥dlal f\f\l I oct QI‘I h\l cinlt H
SO T OST WelC— o1 ot Ctu—oy SUCt

and dr| ed Jjunder vacuumto give

{ 4- (di pee’hyh anifho) - 6- nor phol i|n- 4-yl

2-[4-(R< m no) benzyll] i ni di n-|5-yl }aceti ¢
a It

n r
T

acid (p.o9p 64% yi el d) as |a whitle sollid. [ H NVH
(309 Mz, dé) 6: 2.90 (s,480Hy,( 3sd7 @m0 [4H)873. 4D
(s, 2H), 3.65 4H), 3.86 (|Is, 2H), 7.134 (d, J=9 |Hz,
2H), 7/59-7.6 H, 7.72{(d, J99 Hz,| 2H),
7.99-810 (m INTONGOX 10 i H){, 10.137 (9, 1H),
12.20 [bs, 1H Mllgcul ar ght: 525.61 | Mass
spectrpnetry: 526 WMelting pdint: 418 ZG Actlivity

class:| B 15 Exanple 7-2
[4,6-Dbi s(di nethyl am no)-2-(4-{[4-(trifluoronethyl)benz
oyl] am no} benzyl)pyrimdin-5- yl]acetic acid 0 O CH3
O OCH3 H3COH3 H3 TH3CH3 TH3 CI NCH HBC IN | \
N'CH3 H3C-NI N,, CH3 3 N NP N/N N /N NO2 NO2 NH2




O0/CH3OGO™H CH3IH3IH3 H3 1 H'INNCHHCN
I N, CH3 -~3CNN3NN\ | / H\V/ HCFC3 3 W
WQROM4HEPE777 PCT/ EP2004/ 003910 -94 A mi xture pET/RE100Y003910
[ 4- chl or o- 6- (di met hyl ami no) - 2-824- ni t r obenzyl ) pyri mi di n
-5-yl]acetate (7.75 g, 21.25 mol), dinethyl amoni um
hIor|?j (5.20 g, 63.74 mmol ), and
*P%f opropyl ethyl anine (10.98 g, 84.98 mml) in
DMPU (50 nlL) was heated at 150C in a seal ed tube for
HS(Divi boh $la it d) & m o xpholin-A ey 1-2 {4 Dasplitkeyhan mb)reazyl Jply einddiniS-yl} acetic
m xture was poured into water and extracted with ethyl
%mgcetate. The conbi ned extracts were washed
sequentially with water and brine, dried over
anhydr ous sodi um sul fate, filtered, and ncentr at ed

to yigld the crwda Las a darhﬁ@at

b omat ogr aphi c purlfl 'on of thlSﬁﬁK de préh&ct
ovel si|lich*gel el tén,25% ety ~chn
n- ai ni ng 19 trlethylan1 g e thyi

[ 4, 6-)bi s} di methyani noy- 2- (4-nitro— 7

benzy ’Tyr|n1d|n 5-yl] atate (5.44 g, 69 a red
col ored_ojik, 10 A sol uti ¥

[ 4, 6-bi t hyl am no) -2 ' yri

|] aceta ~Q0 g, 13.39 nﬁbl) 'anol (150HnL)
was treated wth pallagjum on charéoat” (10% Pd, 0.50
g) and the resulting ack suspension was stirred
under a bl anket of .h s at roomtenperature
for 10 hours. Th& raactign ngd xture was filtered
through a pad of SeliNgjanyl tiEsfiltrate was

15 yl]acetate (4.53 g, 98°
[ 2- (4- am nobenzyl ) - 4, 6- bi s
| Jacetate (4.00 g, 11.65 Dl ) Ni n
(120 m.) was treated with 4-trifl uorgsm | benzoyl

chloride (2.92 g, 13.98 mmmol) and triethylamne (3.54

g, 34.94 mmol ). After stirring for 1 hour at room
eppaparegred, methe Pe@catlm@wemy%t%?héorﬂés(dmﬁtwlqm@%wmldm -5-ylJacetate

@g)@ﬁ%}(?ﬁg@%@gl) aaﬂg I%%W @fl?'f :Em@%$ Jnlﬂgl o%%my@rmm at room

W th organi c
temperatotesvaseddedZashhttioinadith (0i2ar 0.3 dlmol) The resulting reaction mixture was

stirred at room temperature for 3 hours at which time water was added and the resulting aqueous

phase was extracted with EtOAc. The combined organic extracts was sequentially washed with
0.5N HCI, saturated NaHCO,, and brine, dried over anhydrous MgSQO,, filtered, and concentrated
in vacuo to give methyl {4-chloro-6-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl]pyrimidin-

5-yl}acetate as a colorless oil.

A mixture of methyl {4-chloro-6-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl}pyrimidin-5-
yl}acetate (0.094 g, 0.19 mmol) and morpholine (0.048 mL, 0.55 mmol) in DMPU (2 mL) was
heated at 150°C in a sealed tube for 15 hours. After cooling to room temperature, the reaction
mixture was poured into water and extracted with EtOAc. The combined organic extracts was
washed sequentially with 1IN HC], saturated NaHCO;, and brine, dried over anhydrous MgSO,,
filtered, and concentrated in vacuo. The crude product thus obtained was chromatographed over
silica gel eluting with 5% EtOAc in CH,Cl; to give methyl {4-(dimethylamino)-6-morpholin-4-yl-
2-[4-(2-naphthoylamino)benzyl|pyrimidin-5-yl }acetate (0.096 g, 95% yield) as an oil.
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brine, dried over anhydrous sodiumsulfate, filtered,
and concentrated in vacuo to give the crude product

w@s00a/09ah1 ow col ored solid which was recryst al PCZEP2004/003910

from nmethanol to give nethyl [%, 6-

bi s(di met hyl am no) -2-(4-{[4-(tri

éLég{%g?g@F méhMJ %@%Jzti%qmlﬂg)}ﬁ %P&Min) @-X/[ brfl- ).z th’o?falnjno%benzyl]pyri-
@fd1mé1yﬂypetéte (0.096 g, 0.18 mmol) in MeOH (2 mL) at room temperature was treated with

t th
oy F‘?g% (2(%9‘ q}:ﬁ%% %&Pgngghlxr?tnuré iwrz]ig éefl\;ﬁ(i a( 156 btutgr g Fu&s%)ted ’coglmg to room
Bmperatmm khe wohtlk@%teetmai’ﬂﬁdmdéanMed premiiefbaﬂ ahe fed@Rdinglaqueous layer

t di | ut (25 nL
YRS BEE R  ad NP VAL B 0L L0 82 T o

gwﬁmﬁ Fiaded methfvaiter 5mh<dt:ié<15urfﬂlaﬂvzicﬂtﬁﬂ td 1€ Wn{dahdth@8mMBY-6-morpholin-4-yl-
ved by rotary evaporati on under vacuum The

Yo PRGBS 2 Pt T - el seceiesasistORP? B @fi%evinld) as a white solid.
et her and then neutralized with 30 IN hydrochloric

RCNMRAB0P M ZTDRISELRF AL el (53 f6ﬁ9l3p1l7t(ﬁat ey 313‘{9 ci, @53' nPMH) 3.86 (s,

suction and rinsed with wat er . ryst aZFﬁI zat

}H)Qﬁﬁﬁéq Haﬁéiz ther- 5@67\)@ (m 2H) 7.72 (d, J=9 Hz, 2H), 7.99-8.10 (m 4H) 8.56 (s,
[y fu ¥ S( et i) - 2- (4 (14 .
Fif oro oyl ] am no} benzyl ) pyri m di n-5-yl ] a

cetic acid 3 86 g, 81% as colorless needles. WO
Mo@aﬂ@%‘fm FCHIEP2004/ 003910 -95 'H NMR (500 MHz,

d 9 (s, 12H), 3.44 (s, 2H), 3.83 (s, 2H),
%g"??’mﬁw 355% oH). 7.66 (d. J= 8.2 Hz, 2H),
Meléfg palnt: 218 8°QHz, 2H), 8.13 (d, J= 8.2Hz, 2H), 10.28
‘%le}-% 2.02 (s, 1 H. Mlecular weight: 501.51 5

YUY ER¥cPrometry: 502 (MrH)+ Mel ting point: 200 ZC
Activity class: Aln a simlar manner as described in

Exaaip B27-1 or Exanple 7-2, conpounds in Exanple 7-3
to 7-30 as shown in Table 7 were synthesized. 10

[13391 R?F‘Z'V“)‘(yil’fr;g'é‘g)f@glé (7 Hzlg"w&%‘?aﬁggﬂyﬂwgmlw}érev)epappyrlmldm 5-

yl]acetic acid

0
o} O,CH, OH
?Ha ?HS EHCi iHS
~
He N N\CHa H,C XY eH,
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7-3 H3C N 483.58 483 484 200 Z B aN Hcc HO H3 CN\
NCH3 7-4 N N 509.61 509 510 154 Zz B CO H W

wWQo4Hhea67 77 PCT/ EP2004/ 003910 -96 exanpl e # BUT/BR1004/@3910

MV Exact M5 np (C) Activity tfss Mss \HO ?H3 ( N

\ ,CH3 7-5 N.- N aN 523. 64 523 524 149 z B \ \ H~

gdgxé’&{g‘f n%‘%yg [%giylor§6gfii¥ne ylapr' -2~ -nltwobenzyl)pynr(r)n%l 9 ﬁacetate (7.75 g,
21.25 mmol), dimethylammonium chloride (5.20 g, 63.74 mmol), and N,N-diisopropylethylamine
(10.98 g, 84.98 mmol) in DMPU (50 mL) was heated at 150°C in a sealed tube for 15 hours. After
cooling to room temperature, the dark mixture was poured into water and extracted with ethyl
acetate. The combined extracts were washed sequentially with water and brine, dried over
anhydrous sodium sulfate, filtered, and concentrated to yield the crude product as a dark oil.
Chromatographic purification of this crude product over silica gel eluting with 25% ethyl acetate
in n-hexane containing 0.1% tricthylamine gave methyl [4,6-bis(dimethylamino)-2-(4-nitro-
benzyl)pyrimidin-5-yl]acetate (5.44 g, 69%) as a red colored oil.

A solution of methyl [4,6-bis(dimethylamino)-2-(4-nitrobenzyl)pyrimidin-5-ylJacetate (5.00 g,
13.39 mmol) in methanol (150 mL) was treated with palladium on charcoal (10% Pd, 0.50 g) and
the resulting black suspension was stirred under a blanket of hydrogen gas at room temperature for
10 hours. The reaction mixture was filtered through a pad of Celite and the filtrate was
concentrated in vacuo to give methyl [2-(4-aminobenzyl)-4,6-bis(dimethylamino)pyrimidin-5-
yl]acetate (4.53 g, 98%).

A solution of methyl [2-(4-aminobenzyl)-4,6-bis(dimethylamino)pyrimidin-5-yl]acetate (4.00 g,
11.65 mmol) in dichloromethane (120 mL) was treated with 4-trifluoromethylbenzoyl chloride
(2.92 g, 13.98 mmol) and triethylamine (3.54 g, 34.94 mmol). After stirring for 1 hour at room
temperature, the reaction mixture was partitioned between water and chloroform and the aqueous
layer was extracted with chloroform. The combined organic extracts were washed with water and
brine, dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo to give the crude
product as a yellow colored solid which was recrystallized from methanol to give methyl [4,6-
bis(dimethylamino)-2-(4-{[4-(trifluoromethyl)benzoyl]amino } benzyl)pyrimidin-5-yl]acetate (4.34
g, 73%) as a white solid.

A solution of methyl [4,6-bis(dimethylamino)-2-(4-{[4-(trifluoromethyl)benzoyl]amino}-
benzyl)pyrimidin-5-yl]acetate (4.34 g, 8.42 mmol) in 20% tetrahydrofuran in methanol (100 mL)
was treated with 1N sodium hydroxide solution (25 mL). The resulting mixture was heated at
refluxing temperature for 5 hours and then the volatiles were removed by rotary evaporation under
vacuum. The remaining aqueous solution was washed with diethyl ether and then neutralized with
IN hydrochloric acid at 0°C. The separated precipitate was collected by suction and rinsed with
cold water. Recrystallization from methanol then gave [4,6-bis(dimethylamino)-2-(4-{[4-
(trifluoromethyl)benzoyl]amino }benzyl)pyrimidin-5-ylJacetic acid (3.86 g, 81%) as colorless

needles.
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H3C. | H3 H3C N ( N CH3 7-7 N~ N 459.55 459 460 172Z
A N/ F HOCH' H3C NI NCH3 7-8 N N 494.00 493

wadM4As27A |~ ~ H~1 \ C1 WD 2004/ 096777 PCT/EP2004/003910

PCT/ EP2004/ 003910 -97 exanpl €% Structure MV Exact M
nmp (C) Activity class Mass OH O CLH3 ON NH CH, 7-9

o p PR BRSSP - 2 e
), €GB8 B J = 8.2 Hz, 2H), 7.90 (d, J = 8.2Hz, 2H), 8.13 (d, J = 8.2Hz, 2H), 10.28 (s, 1H), 12.02
(s, 1H).

Molecular weight: 501.51

Mass spectrometry: 502 (M+H)"
Melting point: 200 Z°C

Activity class: A

In a similar manner as described in Example 7-1 or Example 7-2, compounds in Example 7-3 to

7-30 as shown in Table 7 were synthesized.

Table 7

example # Structure MW | Exact | MS [mp (°C)| Activity

class
Mass

7-3 = 483.58 | 483 | 484 | 200Z B
O
I
N

7-4 509.61 | 509 | 510 | 154Z B




N, CH3 7-11 "

485.59 485 486 151-153 B /
(H T3 NOCNCH3 N/N 7-12 527.55 527 528 144-147 B

N/ |

\ H O

wo 20409477 H F F F WO 2004/ 096777 PCT/ EP2004/ OPGRLP2004/003910
-98 exanple # Structure MV Exa®i- M5 np (C) Activity

class Mass O HOTH3 ON N, ~ CH3 7-13 N /N 528. 44 528
529 15 ’]L'\’) {" {'\ I\I f"l I_laf"l ﬂ_lf"l_l /VLM N (';LIQ 7 1 -
wample#ls35 65 SEBUGRES 132- 134 |pMW | Exact| MS™ [mp (°O) AC“VIW
class
Mass
HO Hy
I
Oy
7-5 NN 523.64 | 523 | 524 | 1492 B
@
|
N
0%
HO
H,C. EHa
HC™ Y l “CH,
Nao N
7-6 50240 | 501 502 1937 A
(0]
kCEC'
N
H
Cl
[e)
HO CH
H,C [
H,C/N Z l N\CH3
Nao N
- 77 \|:©\ 459.55 | 459 460 172Z A
Ni/\@
H
HO
H,C. s
H,C” /I N‘cn,
NaL N
7-8 (@\ 494.00 | 493 494 162 A
H
Cl




O/ H1/
147-179 B

H OHcr CH

Ha COTN, HN CH, 7-15 N 535.65 535 536
7-16 535.65 535 536 224-226

w®d20d4Mh67T] aN WO 2004/ 096777 PCT/ EP2004/ 003910 PERBP2004/003910
exanpl e # Structure MN Exact M/ ap

(O Activity

cl ass

Mass HO ?H3 rN I N/CH3 7-17 N *N 526. 60 526 527
205-207 D aN-H HO-2H3 = | CH3 7-18-N-516-06--5069-510
mpl@# 2187 Qtrycﬂrg / HO H@/IW Exact | MS {mp (°(§3 Activity
class
Mass
OH
O
s
7-9 N\E“@ 510.60 | 510 511 |131-133 C
N Z
H
x
C\jjq“
7-10 520.04 | 520 521 |146-149 A
Ojjq“
7-11 \(©\ 485.59 | 485 486 |[151-153 B
Cég“
7-12 \E©\ 527.55 | 527 528 1144-147 B




CH3 7-19 o NI
Cl ON N"/ 212 7-20 543.55 543 544 B 213z
w6-2008/0%072004/ 096777 PCT/ EP2004/ 003910
Structure MV Exact M5 np (C) A®divity

-N 544. 44 543 544 196-198 B O cl

Mass

NH/
N~H/ F
-100 erapP®04003910

cl ass HO

?HS NN O CH3721N501595015021291328/N
/I\..“—'“"‘-"’%NG‘-‘B"Z’“«J 55 o —
egmpleyt p V$tructure ' MW~ T Exact MS mp (°C)| Activity
class
Mass
HJ
U
| 3
7-13 N 528.44 | 528 | 529 |150-152] C
0
J\@C'
N
H
Cl
OH
0
SV
N N TCH,
7-14 NN O 535.65 | 535 536 (132-134 D
I@ i
AP
H
C‘:SY*”
7-15 535651 535 536 |147-179 B
C\j)g“
7-16 \(©\ 535.65 | 535 536 {224-226 B




H H7HO NN CH 7-23 " ' 551.65 551 552 123-125 B

aNH HOCH | a NI \ NCH 7-24 " 551.65 551 552
wan4ag07A / O\ WO 2004/ 096777 PCT/ EP2004/ 00BO1L/8P2004/003910

-101 exanple # Structure MWER3ct M5 np (O Activity

cl ass I\/ass HO CH3 Ov NI NNcH 192 7-25 531.62 531

032 A 4\‘ J.\J\JL 1 r\\{_L\ HI’ G PN el el ilklch —;_nG C
ekpmplehs 53 50§“3’(58"i72- 175 0 N0 [H¥3gig pgS | mp CCS|” Activity
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HO (le
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216-
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z
HO (I:H
N A
7-19 \[©\ 54444 | 543 544 |[196-198 B
HO ?H,
N\
N =N 212-
7-20 (@\ 543.55 | 543 544 »13 B
LQ* Z




- N7CH3 7-27 Q3 N
NH OHOH 7 3
wd 34A%57C

N I

N 531.62 531 532 125-128 A
NCli3 7-28 N /N 477.54 477 478

/ N H WD 2004/ 096777 PCT/ EP2004/ 00BC1/8P2004/003910
-102 exanple # Structure MVEXSRt M5 nmp (C) Activity

[\ M
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7-22 N\%\ @ 551.65 | 551 | 552 [192-194 D
H
H
O
DS
]\ “CH
7-23 “\E’b\ 551.65 | 551 | 552 |[123-125 B
Q.
”Lﬂj@
H
O
O
I\ ~CH,
7-24 “f’b\ 55165 | 551 | 552 |137-140 A
”LQQ
O




F Met hyl

[ 4-chl oro-6-net hyl - 2- (4-ni trobenzyl ) pyri m di n-5-yl |
waewitavea770 0 CIH H3C, 0 H3C O H3C, 0 H2N H H3ECT1EP1484003910

C H3COCH NN31. NII.4:1RO 0 3 N2 I \ \ N

NO2 A m xture of 2-(4- mtrophenyl)ethammdam de

h\lrlrnr\ |nr|rla (O 29 o 1 O el N A o byl At g

J..U LILILILA * BL II) WV . .
ethomie A o (0. 1953““1'??) mol ), aWso #th nlf\éflghcm{’(ﬁ Activity
(0.07 ¢, 1.3 mol) in MOH (10 nL) was refluxed for |15¢]ass
hours. |After cooling to room tenper atmuse,| t he
separ atfed solids were collectged by [suction and addg¢d
e- f ormed sol uti-on—of—thomHtehtofi-de—{0—-65

8.9 mul) i MOH (7.5 nL). The regulting m xture Wwas
ref | uxed £6r GEFrours and then cool ¢d to|room
t enper gtlur gy SpCetione was added and [t he pr eC| pl ig% ed
soh, s\owe e Negll ected by suctilanq ¢5ifnsHd (W one A
and 2004/ 096747 PCT/ EP2004//00391( -1(3 rl egostnder

hi gh vdcuum fo @

hqurs to give nethyl

[ 4- hydrloxy- 6- met™hyly- -( traobenzylf) - pyrimdin-5-yl]
acetatqg (0.12 g, 38%yie o3 a whilte solid. [A

sol utign of met hyI

|_4 hyU| y—6 Ry "'nti’Lbanyi\pyllllldl||-5-y=]ab
etate (1. . and [N, N- dijnet hyl ani lji ne

(0.56 n ; in POC13 (2.33 L, 2% mol|) was
refluxed] After coolling to room

t enper a 8 reaction m xt %%?«%ss(gour% il 0175 D
i ce-col|d saturiated KZCCB The [resul i ng aqueods | ayer

was extjracted w C and tlhe conbi ned organic
extractls was washé&ady \@ne, dri ¢d over anhydrous
MySOH4, [filtered, anél‘ conc rgted iln vaguo. The crude
product| t hus obtai ned was chr omat ogfaphed ovel sili¢a

agal eliftina ywth 2004 Et OAc 1. n havwann o gff ard
s\ll 1 < 1 Ils U L"BLIL —\J /U L=\ T T LILJ LILA >3 CATT O A\ A Bav |
met hyl

[4-chlo

tate O!/(?)N
‘7‘?}2 M

yit= 2- (4-ni trobenzyl Y pyri m di n{5-yl ] ace
NgR% yield) 3s a white powder.

N 2N

(2- napht hoyl ani|nd) B&nzA" { 626y For 13 n- 4

14}
y|pyrlmd|n- ﬁe;t%qc 0 0|H3C 0 H3CT|0 H3C

7-28 (@\ 47754 | 477 | 478 |132-135 C
ae!
H
F




O HBCC H3ACNH3CNo NN-~NN-~NN NX N Oz

NH2 H3C O HOHSCNH3_CO NNNNOI \OHI \ \ /
wo200409677A sol uti on of net hyl PCT/EP2004/003910

[ 4- chl or 0- 6- et hyl - 2- (4- ni t r ob€Rzyl ) pyri mi di n-5-yl ] ace

tate (0.45 g, 1.3 15 nnDI) and pyrrolidine (O 13 i,

J.U III_ (J.L 1 U CI rayjyu .
exampled with trsfrl*ﬁ‘fﬁ am ne (0. YWl Fﬁi"tf (ol Y‘pa{n(a Activity
the resulting m xture was stirlred atf 85C|for 13 houfs. class
After clpoling to room tenperatiure, thaasseacti on
m xturel was poured into water |and eXtractjed wj|th
Et C)A‘C ThQ r‘r\nrhl th‘I oraoant o vt -act-s—was wnaoh

d

T 3ur|| \>d /U T AU T VAT VAT TTY U
saturatled Na and brine, dr|ied o»er anhydnous
MySO4, ff i t%r e c

, d concentrated in vacyo. TH
product] €h

t g ned was WO 2004/ 096777
PCT/ EP20004/ 033970 “CH 104 chr dmat ogrlaphed over sili¢a

[9217 29' U“' ng 50% Et OAc in Gigg6dd L&k 4 ¥ TRidWA2| B
(4- nltrobenzyl) yrr ['idin-1-yl pyri m difn-5-yl ] acetjat

e (0.40 g, 80% whift e powder. |To a|sol utilon
of met hy
[4-neth -2-(4- nltrobenz -6-{pyrrolji di n{1-yl pyri m d
-5-yl]acetate (0.074 g, 0.20|mmol) [i n anhydr gus THE

) AV ﬂnlhlnnl Pdl . (1004 DA OO AN AnA + WA c
1= oS CO—T U< ToO/70Td U OoJ4 THo—o e T
\ ] \ [ )

resul tijng bI k suspension wag stirred under an
at nosphler e "8t hydfbgen. After (1 hourl, the reagtion
m xture ﬁggN | &g, through Celitefand tthe filtrate
was conc@nk#qte in vacuo to dive rethyl

[ 2738- almi nobeny! ) - 4- met hyl - 6-|p\B5S1|i 69301 494 pya7-H8di n C
-5-yl] acetate. A-sQ] utj on of et hyl
[2-(4-am nobenzy- t hyl - 6-[pyrrolji di n4l -yl pyri m di n
-5-yl]acetate (0.T 10 nmol ) [in THE (1|nlL) at
roomtenperature was tres fWith PyBOP (0.052 g, 010
mrol ), | 10 2-naphthoic acid (C 019 g, 0.11 nml), and
N, N-diilsopropylethylamine (0. 017 i ] 0 10 moll) Aftler
stirring at roon1tenperature for 17 hours, the
reaction mxture was poured into water and extracted

| T s dried

1giveg l? %o‘su@%t e ?Hﬁ%bgl(ﬁe%ggyﬁm%ﬁ %?@o%geé%\?r ated in
vacuo. The remai ni ng residue was chronatographed over

ey

A mixture of 2-(4-nitrophenyl)ethanimidamide hydrochloride (0.22 g, 1.0 mmol), dimethyl acetyl-

n

succinate (0.19 g, 1.0 mmol), and sodium methoxide (0.07 g, 1.3 mmol) in MeOH (10 mL) was
refluxed for 15 hours. After cooling to room temperature, the separated solids were collected by
suction and added to a pre-formed solution of thionyl chloride (0.65 mL, 8.9 mmol) in MeOH (7.5
mL). The resulting mixture was refluxed for 16 hours and then cooled to room temperature.

Acetone was added and the precipitated solids were collected by suction, rinsed with acetone and
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15

with 60% Et QAc in CH2C12 to give nethyl
{4-met hyl - 2-[ 4- ( 2- napht hoyl am no) benzyl]-6- 15

w@orodd7di n-1 -yl pyrim di n-5-yl }acetate (0.018 BPCT/BBHH4/003910

yield) as a yellow oil. A sol-ufBon of nethyl
{4- met hyl - 2- [4 (2- napht hoyl am no) benzyl ] - 6- pyrrolidi n-

et ate 0.01 Q.04 ' .
il s P, P 3t 2T Bupee Ry S ietipk? (¢ niobenzy
PaEdin(Lylfacstate (@mig,ﬂlﬁ% ylaa)tdstalmewm.‘lasi c m xture was
stirred at 60C for 13 hours. After cooling to room

te e‘[r?gtf d‘fl?thyl?Tégl)’%héﬁ?%?%gd%g%—g ?}S{}lﬁpm% acetate (1.59 g, 5.0

ﬁ%o@' anli erﬁéﬁhﬁdﬂllh@l(o BGﬂmLt ha n%ﬁ&ﬁfnﬂt(ﬁ% 8033 B, 2¥Eemhfiol) was refluxed
col I'ect ed fy suction, rinsed with water, and dried
fondé mhopris g e eenking fc(bfoozp tspperaturey ttgl rggetion mixture was poured into ice-cold

TS Rybo2- [14e (Rsuf@RidaoNs -1 tragted with EtOAc and th bined
é\aﬁfrno(; enzyl ]- 8 ps)}lr ?’gl |q(li:}| nslé}gflr &arsue% ?ﬁen ‘g}yl }acétalnc © combme

enghmic £0ra0B6vay,waselhwithebritl, dmedapvvmarmdrguﬁ M@SO,, 'fiferqfRnd concentrated

3v919uowm(e C% %‘0216& t%_s‘)o%tag-ggyg% chro tpﬁx%pl‘%g g& (sgl_cj)a \?el%hﬁgng with 20%

ElZ)AcZH) n-hékafd to/ affofd (nmathy?2 - phl&’ro%ﬁmétﬂyl 2 &Rnittahen2H)pyrimidin-5-yl]acetate

56 25 1H), 10.40 (s, 1H),
%25 §%ﬁ§1"<{ﬂ%§ %}t"e@mdﬁf(\?\mg Z%o 57 l\/ag: "

spectrometry: 481 Melting poi nt: 184 ZC Activi ty
Ekandle 84 30 In a simlar manner as described in
Exanpl e 8-1, conpounds in Exanple 8-2 to 8-11 as shown

b%\«pé%?'aﬁa%%‘%éﬁbﬁ%% PO Y gt aid

I\/WExact Ms mp (C) Activity class I\/assO HO H3C N
N -249940498499 496 Z A / NC HCC

Mo b\ro jj\(o
(sz ‘o

~o HO
H,C N H,C N

A solution of methyl [4-chloro-6-methyl-2-(4-nitrobenzyl)pyrimidin-5-yllacetate (0.45 g, 1.3
mmol) and pyrrolidine (0.13 mL, 1.6 mmol) in DMF (10 mL) at room temperature was treated
with triethylamine (0.22 mL, 1.6 mmol) and the resulting mixture was stirred at 85°C for 13 hours.
After cooling to room temperature, the reaction mixture was poured into water and extracted with

EtOAc. The combined organic extracts was washed with saturated NaHCO; and brine, dried over

anhydrous MgSQO,, filtered, and concentrated in vacuo. The crude product thus obtained was
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20

25

30

0 HO?H3 H3C N, CH ' 3 8-3 N/ N 454.53 454 455 207Z A
ON H HOH3 H3C N,~ CH3 8-4 N /N 473.36 472 473 197Z

wa00+09707 / CI H/ C WD 2004/ 096777 PCT/ EP20ar/08894M3910

-106 exanple # Structure MVBEI8&t Ms np (O Activity
class Mass HO H3 H3C N,, CH3 8-5 N i N 430.51 430 431

c}%o}g%%quaé ﬁ‘g%lsfll_ljf%\gilf utﬁg w‘l_m%%%oEBAc i\n Ljﬁza_ﬁo 8gi_v§3 n’1\c|:t{1y’1\| [4-methyl-2-

(4-nitrobenzyl)-6-pyrrolidin-1-ylpyrimidin-5-yl]acetate (0.40 g, 80% yield) as a white powder.

To a solution of methyl [4-methyl-2-(4-nitrobenzyl)-6-pyrrolidin-1-ylpyrimidin-5-yl]acetate
(0.074 g, 0.20 mmol) in anhydrous THF (2 mL) was added Pd/C (10% Pd, 0.050 g) and the
resulting black suspension was stirred under an atmosphere of hydrogen. After 1 hour, the
reaction mixture was filtered through Celite and the filtrate was concentrated in vacuo to give

methyl [2-(4-aminobenzyl)-4-methyl-6-pyrrolidin-1-ylpyrimidin-5-yl]acetate.

A solution of methyl [2-(4-aminobenzyl)-4-methyl-6-pyrrolidin-1-ylpyrimidin-5-yl]acetate (0.034
g, 0.10 mmol) in THF (1 mL) at room temperature was treated with PyBOP (0.052 g, 0.10 mmol),
2-naphthoic acid (0.019 g, 0.11 mmol), and N,N-diisopropylethylamine (0.017 mL, 0.10 mmol).
After stirring at room temperature for 17 hours, the reaction mixture was poured into water and
extracted with EtOAc. The combined organic extracts was dried over anhydrous MgSQ,, filtered,
and concentrated in vacuo. The remaining residue was chromatographed over silica gel eluting
with 60% EtOAc in CH,Cl, to give methyl {4-methyl-2-[4-(2-naphthoylamino)benzyl]-6-
pyrrolidin-1-ylpyrimidin-5-yl}acetate (0.018 g, 36% yield) as a yellow oil.

A solution of methyl {4-methyl-2-[4-(2-naphthoylamino)benzyl]-6-pyrrolidin-1-ylpyrimidin-5-
yl}acetate (0.018 g, 0.04 mmol) in THF (1 mL) at room temperature was treated with 1IN NaOH
(0.5 mL) and the resulting biphasic mixture was stirred at 60°C for 13 hours. After cooling to
room temperature, Et,O was added and the organic layer siphoned off. The remaining aqueous
layer was acidified with 6N HCI and the separated solids were collected by suction, rinsed with
water, and dried under high vacuum for 4 hours to give {4-methyl-2-[4-(2-naphthoyl-
amino)benzyl]-6-pyrrolidin-1-ylpyrimidin-5-yl}acetic acid (0.006 g, 37% yield) as a white solid.

'H NMR (300 MHz, DMSO-dg) 8: 1.86 (bs, 4H), 2.29 (s,3H), 3.60 (bs, 4H), 3.71 (s, 2H), 3.94 (s,
2H), 7.35 (d, J=8 Hz, 2H), 7.60-7.67 (m, 2H), 7.75 (d, J=8 Hz, 2H), 8.00-8.10 (m, 4H), 8.56 (s,
1H), 10.40 (s, 1H), 12.73 (bs, 1H)

Molecular weight: 480.57
Mass spectrometry: 481
Melting point: 184 Z°C
Activity class: A

In a similar manner as described in Example 8-1, compounds in Example 8-2 to 8-11 as shown in

Table 8 were synthesized.
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2004/ 096777 PCT/ EP2004/ 003910105107 exanpl e #
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example # Structure MW | Exact| MS jmp (°C)|Activity

class
Mass

8-2 499.40 | 498 | 499 | 196 Z A

8-3 \E@\ 45453 | 454 | 455 | 207Z A

8-4 \f\©\ 47336 | 472 | 473 | 1972 A
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10 To a m xture of nethyl

[2-(4-{[ (benzyl oxy) car bonyl ] am no)
whenwzpheg777- (di met hyl am no) pyri m di n- 5-yl ] acet Bt BEPD0H103910
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): S 23,02 (s
: PO J= B.5 Hz, 2H),
I|H), 9164 (5, | H, 12{5
(s, 111). Mol ecul ar” me APO. 47 Mass ppectfonetry:
421 (MfH+ Melting point:7]10[L- 104G Act|vity|class| B
WD 2004/ 096777 PCT/EP2004/db391O -[109- Exanp|e 9-2
{4-(di et hyl am no)-2-[4-({ [(#-fl uofobengyl) oky]
carbonyl'} angmo)benzyl] pyrimdin-5 ylipcetif acidfO
H3 C 3 I H3Q\ H3C, O 1 Fi3 \ |NCH [N ~
CH3 N 4 &N N N®:~ 1 \ ONH2|NO \ H/| NQHF HO
CH3 H,C N en,

8-10 =N 482.59 | 482 483 1158-160 B
(o]
“
H

7.31-7]42 (m )

N =
8-11 500.53 | 500 501 |[145-148 B
0
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INCH3 NN~1\ O N J~0 / H 5 To a mxture of
nmet hyl
WO 200449@m nobenzyl ) - 4- (di met hyl am no) pyri m di nPGF/EPIa0@3910
tate (400 ng, 1.33 mml) in®ridine (0.43 nL) and
di chl oronet hane (5 nL) was added phenyl chl orof ormate
(0.25 nL, 2.00 mmol) at O0C. The reaction m xture was
E§?‘F‘Pl°é’dlfor 15 hours at roomtenperature at which
time it was concentrated under reduced pressure. The

p A VIl 1) S BSIIAARIR) B di(difiet8laminBfpy¥imidin-5-yljacetic acid
[(51-?? neh}?ﬁw?cam nd[g;a 2- {Zr [n?gﬁeﬁolx;clg{rab%ny%ﬂ)?z;mlnlg] b)él]achlllc e

}pyrimdin-5-yl)acetate) was 10 enpl oyed in the next
reacti on wthout furgher purlflcatlon /%;;}xiure of
met hj

M met gyl am nd) - [ €xhenoxycar bony éﬁ?‘] benzyl
}p¥ri ' d| - 5 yl )acet 189 rrg, 0. 24
4-TTy0 eTm-yI al coh I 60 0.48 moiN~Mn N, N-

di i skpLapyl et hyl agi né

After gto roomt peY at @r e,
m xture concent r at ed~ugte £
the remal Hy esi due was purH fi ed

(chl orof orm net hanol 30:1) to give M
{4- (di met hyl am no)-2-[4-({[ (4-fl uorobenzyl)oxy] carbony

T#%%g{]xgﬂ'oe) (? ﬁ%@%lfﬁ%nwlébegziyﬂ:é(_d%étﬁyqaerglgg)%yr(ir%lsdin@-‘yl]acet@e (1.50 g,4.99

n{né’olX idippadihy ( 1azm 1AD) and -dic‘ﬂ}o('c{rﬁe(ﬂ'{hné (20ahObess 2dleddbeydyd ahlbmft)tmate (1.07
}am no) benzyl ]- pyrimd }lacetate (4

i 45 PAOD6 EYsh S PHE (Pt POvS o AR HarDF TESiign mixture was

cOekntraffd VRS RACLE pldbuMa PHe 3éinaikifly Zesifhd wad BBomaREabRYA on silica gel

m xture was stirred for 20 hours at room WO

(95 odli @ 9, 7iex peTich b 2odiate Goldgeeive. methyt Enfdet(grengydoxyifgrbonyljamino}-

A D R e ol A

concentrat ed under reduced pressure. This residue was o
Tdiagsintugeeef mﬂfﬂayﬂn (2- &a{[&eoiydmmcmé?mdhmim(} b@z1l)-4ddienetitybamino)pyrimidin-
i It eal \ 4 Lr
syl FLATSE LIRS0 ity ol Ao (TR M HERS fF¥Svas adsed 1
NaoH( 6. n@sthk). ailﬁ‘len@éc{ﬁn [dlix fufe (Vés ftiroelr for 20 hours at room temperature and

benzyl ).oxy] car bonyl } am benzyl rimdin-5- cetjc. .
CORP By Ted0q Pt DB RSUE vibeoklite i bl acid and
cbﬂdémtra@\ﬁe@d&@}duc&l preé’sux@ﬁf}(@resﬁir@ was%1ﬁ61véc$w1tﬁ Efloroforf¥methanol (10:1)

2H), 5.11 (s, (d, J=8.5 Hz, 411 7.36
arcch theJ ms@u@ewerez{.q)noveﬁ hy7 f(l%lon J Ih(g f%trat% was |_q£nce2 ted under reduced
p17es§1§e (fhe rtliual LoBB was recHallized vifh b tondrifdlethanol (10:1) to give [2-(4-

{[(benzyloxy)carbonyl]amino}benzyl)-4-(dimethylamino)pyrimidin-5-yl]acetic acid (1.14 g, 78%)

as a white solid.

'H NMR (500 MHz, DMSO-d6): & = 3.02 (s, 6H), 3.62 (s, 2H), 3.86 (s, 2H), 5.13 (s, 2H), 7.21 (d,
J=8.5 Hz, 2H), 7.31-7.42 (m, 7H), 7.94 (s, 1H), 9.64 (s, 1H), 12.5 (s, 1H).

Molecular weight: 420.47

Mass spectrometry: 421 (M+H)"
Melting point: 101-104°C
Activity class: B
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10 Mol ecul ar wei ght: 438.46 Mass spectronetry: 439

(MtH) + Melting point: 95-97C Activity class: Aln a
waeowitloga77manner as descri bed in Exanpl e 9-1 or PERBPDE003910

9-2, conpounds in Exanple 9-318%- 15 9-8 as shown in

Tabl e 9 were synthesized. exanple # Structure MN Exact

%"ﬁ é ) Activity class Mass HOH3 CI N, CH 3 9-3 N

N"UE%792 454 455 88-91 A / N H WD 2004/ 096777

PCT/ EP2004/ 003910 - 111 exanple # Structure MV Exact

ME dieth @ mAz) 2V#(§l(4-Tharsbenzplpiss]ca HiOn}{3ahinGHiZnHA Jpy Nmikdin-5-
654745466 145Z B I\ NIO\ NOZ HO ?H3 H3Q\0 \
¥IE N /N 464.53 464 465 88-90 D I\ H-0 HO H3

j;l\fH j;\FH j;\(?H

% Sast
(Qn

To a mixture of methyl [2-(4-aminobenzyl)-4-(dimethylamino)pyrimidin-5-yljacetate (400 mg,
1.33 mmol) in pyridine (0.43 mL) and dichloromethane (5 mL) was added phenyl chloroformate
(0.25 mL, 2.00 mmol) at 0°C. The reaction mixture was stirred for 15 hours at room temperature at
which time it was concentrated under reduced pressure. The crude phenyl carbamate product (i.c.
methyl (4-(dimethylamino)-2- {4-[(phenoxycarbonyl)amino]benzyl}pyrimidin-5-yl)acetate) was

employed in the next reaction without further purification.

A mixture of methyl (4-(dimethylamino)-2-{4-[(phenoxycarbonyl)amino]benzyl}pyrimidin-5-
yl)acetate (100 mg, 0.24 mmol) and 4-fluorobenzyl alcohol (60 mg, 0.48 mmol) in N,N-
diisopropylethylamine (0.17 mL, 0.95 mmol) and tetrahydofuran (2 mL) was refluxed for 24
hours. After cooling to room temperature, the reaction mixture was concentrated under reduced
pressure and the remaining residue was purified by preparative TLC (chloroform/methanol 30:1)
to give methyl {4-(dimethylamino)-2-[4-({[(4-fluorobenzyl)oxy]carbonyl}amino)benzyl]pyrimi-
din-5-yl}acetate (45 mg, 42%).

To a mixture of methyl {4-(dimethylamino)-2-[4-({[(4-fluorobenzyl)oxy]carbonyl}amino)benzyl]-
pyrimidin-5-yl}acetate (45 mg, 0.10 mmol) in tetrahydrofuran (0.5 mL) and methanol (0.5 mL)
was added 1IN NaOH aq. (0.2 mL). The reaction mixture was stirred for 20 hours at room
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H3C I \ N CH3 9-6 N .-N 448.53 448 449 120-123 D | \
NI~ OHHICQ 0 H3 H3ICNNCH3 9-7 N N 463. 53 463

wae4a007A 1'11 N 10, ~ H WD 2004/ 096777 PCT/EP2004/003910

PCT/ EP2004/ 003910 - 112 exanpll@-# Structure MN Exact
M5 mp (C) Activity class I\/ass HOCH3 IINCH3 N /N

9-8 488.47.488 489 91-93 HLO F F Exa

{eﬂ’pﬁraﬂir% ﬁf’%rCBr‘Cf“Ta&ed(gE‘-“gféﬁﬁ “ﬁ‘b‘b Pra?ﬁsiuﬁ TE‘grffW‘]‘epW? ﬁelétfai?zed with IN
ﬁy%b&h@&ﬁt dctd akd doncbhtfte@HmdeHredGed4pressire CThiCl redidlue MBd Missolved with

\' 0\ O
chloroform/methanol (10:1) and the insolble was removed by filtration. The filtrate was
concentrated under reduced pressure to give {4-(dimethylamino)-2-[4-({[(4-fluoro-
benzyl)oxy]carbonyl}amino)benzyl]pyrimidin-5-yl}acetic acid (35 mg, 80%) as a pale yellow

solid.

'"H NMR (500 MHz, DMSO-d6): 5 = 3.06 (s, 6H), 3.66 (s, 2H), 3.88 (s, 2H), 5.11 (s, 2H), 7.22 (d,
J=8.5 Hz, 4H), 7.36 (d, J = 8.5 Hz, 2H), 7.47 (dd, J = 8.5, 8.5 Hz, 2H), 7.96 (s, 1H), 9.68 (s, 1H),
12.6 (s, 1H).

Molecular weight: 438.46

Mass spectrometry: 439 (M+H)"
Melting point: 95-97°C

Activity class: A

In a similar manner as described in Example 9-1 or Example 9-2, compounds in Example 9-3 to

9-8 as shown in Table 9 were synthesized.

example # Structure MW | Exact | MS [mp (°C)|Activity
class
Mass
HO CHy
cl | N N\CH3
9-3 NN 45492 | 454 | 455 | 88-91 A
Nio/\©
H
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the addition of aqueous ammoni a sol ution (28% NH3,
0.94 nL). After stirring for 16 hours at room
WO eovpeyarure, the reaction mxture was partiti BCEEP2004/003910
bet ween Et OAc and wat er and thd2-separated organic
| ayer was washed with brine, dried over anhydrous

Na2SA-———FHteret—ant—eonrcentratearA—vaeHa—ght—t —

’@l’fﬁ?l?}#ng resi doLrugHEe passed th;ﬁ%ﬁ’gr %’fﬂ%rowp (o¢ Activity
silica|gel. 15 Renoval of aciqic inpuritijes vila class

PS- carbonate resin then gave Mass

N- (4-{[[5- (2- ami no- 2- oxoet hyl ) -|4-

Ch! or-o-16 /r*ll et hul nrn no) pyrlmrlin 2 y!]“‘_thy!}pheny!)
2-naphtha de as a white solidq (0.6790 g, | 71%|. ' H NWR
(500 NHz" .S 3.05 (s, 6H) 3.54|(s, 2H), 3|92
(s, 2H| 7 . 7.31 (d, 4 8.5|Hz, aH), 7.57
(s. 1H)| 786247.65 (m 2H). 7.74(d J =8.5 Hez, 2H),

8. 00k 8.106 ( 8.07- 20 8.|0884m| 439, &B] {1s93 A
1H), 10.37 (s H) WO 2004/ 09777 PCT/ EP2004/ 03910
-114- Npl ecul 3.9 Mass |[spect|ronetiry: 474
Mel ting point: 189- 190 tVity cliass: |B 5 Exanpl e
12 F
N-(4-{[|4- Chl oro-5-(cyanorrechyI ) - 6- (di et hyl am|no) pyni m
idin-2-lyl | nmethyl }phenyl)-2- ndphthamide HNI NiI~H N\ O
CH3H3 Cad \ "I cH3C I \ CN/NNNO ONI \ \' N
H H To a solution of

ﬁl—ém i[lé (2-am no- 2- oxoet hyl ) - 4- chl or 0- 6- (di net hyl am n
3‘ ¥ din-2- 10 yl ] met hyl } phenyl ) - 2- napht ham de

(0. 360 g, 0.76 mml) in pyridine (15 nL) at rt was

@ dighloro-24]#-(2>napiakeylanmntpgulrylderiq@lid-§dylketiclacidd nmol )
dropwi se and the resulting reaction m xture was

CH
o s
OH
Cl Cl
\(Q‘; C'ﬁl/ii;m
N._.2N N 2N
—
N
N
“ “

A THF (1.5 mL) solution of methyl {4,6-dichloro-2-[4-(2-naphthoylamino)benzyl]pyrimidin-5-
yl}acetate (0.048 g, 0.10 mmol) at room temperature was treated with 1IN NaOH (1 mL). After

stirring for 16 hours at room temperature, the reaction mixture was poured into water and washed
with EtOAc. The aqueous layer was acidified with 1N HCI and back extracted with EtOAc. The
combined organic extracts was washed with brine, dried over anhydrous MgSOQ,, filtered, and
concentrated in vacuo. The remaining residue was chromatographed over silica gel eluting with
10% THF in CH;Cl, containing 0.5% AcOH to give {4,6-dichloro-2-[4-(2-naphthoyl-
amino)benzyl]pyrimidin-5-yl}acetic acid (0.007 g, 15% yield) as a white solid.

'"H NMR (300 MHz, DMSO-dg) 8: 3.87 (s, 2H), 4.19 (s, 2H), 7.31 (d, J=9 Hz, 2H), 7.59-7.68 (m,
2H), 7.78 (d, J=9 Hz, 2H), 7.97-8.10 (m, 4H), 8.57 (s, 1H), 10.42 (s, 1H), 13.03 (bs, 1H).

Molecular weight: 466.33
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stirred at roomtenperature for 15 hours. The
vol atiles were renoved in vacuo and the remaini ng

wo edidug7nas partitioned between Et OAc and sat BCBERZH04/003910

aqueous ammoni um chl oride soldfldon. The separated
organi c | ayer was washed with brine, dried over
@[n%ydg us {}?2%6? filtered, and 15 - concentrated in
EUo1 (e tion of the resulting crude product by
Mlelting poigel230lzeOomat ogr aphy eluting with 20% EtOH in
CHC13 gave N-(4-

f\ﬁt“’d‘ﬁlc %-4&- (cyanomet hyl ) - 6- (di net hyl -

am no) pyri m di n-2-yl ] nmet hyl } phenyl ) - 2- napht ham de as
Bth iphous solid (0.345 g, 100% . 'H NWR (500 MHz,
DI\/S d6) 8313(3 6H), 3.68 (s, 2H), 4.04 (s, 2H),

171 (g-d[57(2947m'(nﬁ]2 wthyg %él}_grg 6- (fr_lbletgﬂamogépmrg?dl% yHmethyl}phenyl) -2-
Adphti@imiddBss spectronetry: 456 Mel ting point:
anmor phous solid Activity class: C V\D 2004/ 096777
PCT/ EP2004/ 003910 -115- Exanple 1?
[ 4- Ci oro- 6- (di et hyl ami no) - 5- (1H étN/zoI 5-yl met hyl)
din-2-yl] nmethyl}- phenyl)-2-ngdphtham de H N-~
'H3I\bNCHC1N3 CHs Cl I \Gi3 14 N N
ol7 \ *H/ NI \'\ H 5Aso|ut|onto%ta|n|ng
{zﬂ 5- (cyanormet hyl ) - 6-Qdl no) pyrl m
] met’hyl } phenyl ) - 2- napht hani|He (

mol N ium azi de (0.159 g, ;,44/7%\

To a solution of {4-chloro-6-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl]pyrimidin-5-
yl}acetic acid (0.940 g, 1.98 mmol) in THF (18 mL) was added 1,1’-carbonyldiimidazole (0.353

mg, 2.18 mmol). The reaction mixture was stirred at room temperature for 2 hours followed by
the addition of aqueous ammonia solution (28% NHj, 0.94 mL). After stirring for 16 hours at
room temperature, the reaction mixture was partitioned between EtOAc and water and the
separated organic layer was washed with brine, dried over anhydrous Na,SQ,, filtered, and
concentrated in vacuo and the remaining residue was passed through a short pad of silica gel.
Removal of acidic impurities via PS-carbonate resin then gave N-(4-{[5-(2-amino-2-oxoethyl)-4-
chloro-6-(dimethylamino)pyrimidin-2-ylJmethyl} phenyl)-2-naphthamide as a white solid (0.670 g,
71%).

'H-NMR (500 MHz, DMSO-d6): § 3.05 (s, 6H), 3.54 (s, 2H), 3.92 (s, 2H), 7.07 (s, 1H), 7.31 (d, J
= 8.5 Hz, 2H), 7.57 (s, 1H), 7.62-7.65 (m, 2H), 7.74 (d, J = 8.5 Hz, 2H), 8.00-8.06 (m, 3H), 8.07-
8.09 (m, 1H), 8.57 (s, 1H), 10.37 (s, 1H)



10

15

20

di brom de (0.345 g, 1.55 mmol ), 2-propanol (2.7 ni),
water (4 nL), and 1, 4-dioxane (5 nL) was heated at

wo edos67fDr 24 hours. After cooling to room  PCT/EP2004/003910

tenperature, EtOAc (4 nL) was Hdded and 10 stirring
was continued for 2 hours. The resulting m xture was
redlnto and the precipitate thus fornmed was
qc}él@'i‘@ﬁg]bty\ﬁﬁj%l rinsed with water and MeOH, and
Mahﬂﬁﬁt?n%ﬁl‘}tmdl t60(3I o hyl )-5-( | - I
chl or o- i met hyl am no) -5-(1Htetrazol -5-ylm
Meffy‘lg)PBWl 16-4°h2- yI 1 met hyl ) - phenyl ) - 2- napht hami de” as
acdw]@miasbesge solid (0.095 g, 31%. 'H NWR (500 Mz,
DI\/S dé) : 6295 (s, 6H), 3.93 (s, 2H), 4.14 (s, 2H),
32 (d, J = 8.5 Hz, 15 2H), 7.16-7.64 (m 3H), 7.74
Eaamnleﬂs 5 Hz, 211), 8.00-8.03 (m 3H), 8.07-8.09 (m
2H), 8.56 (s, | H) Mol ecular weight: 498.97 Mass
4-CHRY8-3-(cyA ] Om e tipl) 161 (0 Bn d1RY 1ithin oS P7nhid B2 - inletbiyl} Y henyl)-2-
Np(gg{g A V\DZ( 04/ 096 77 PCT/ gyPZOOM;"%gSQlO ﬁlG- Yhphenyh
mephithmnile A pyri i di ne derivative of the formula (1),
its tautoneric or stereoisoneric form or a salt,
egterH or prodrug thereof: R6 R4 R3 NN 5/ \ R

R2 “wherein R represents hyd en, ) YOO1l1 HY

I Y /O‘Tn HH HHHY mﬁ\(
To a solution of N-(4-{[5-(2-amino-2-oxoethyl)-4-chloro-6-(dimethylamino)pyrimidin-2-
ylJmethyl}phenyl)-2-naphthamide (0.360 g, 0.76 mmol) in pyridine (15 mL) at rt was added
trifluoroacetic anhydride (0.161 mL, 1.14 mmol) dropwise and the resulting reaction mixture was
stirred at room temperature for 15 hours. The volatiles were removed in vacuo and the remaining

residue was partitioned between EtOAc and saturated aqueous ammonium chloride solution. The

separated organic layer was washed with brine, dried over anhydrous Na,SO,, filtered, and

- concentrated in vacuo. Purification of the resulting crude product by silica gel chromatography

eluting with 20% EtOH in CHCl; gave N-(4-{[4-chloro-5-(cyanomethyl)-6-(dimethyl-
amino)pyrimidin-2-yl]methyl}phenyl)-2-naphthamide as an amorphous solid (0.345 g, 100%).

'H-NMR (500 MHz, DMSO-d6): §3.13 (s, 6H), 3.68 (s, 2H), 4.04 (s, 2H), 7.41 (d, J = 8.5 Hz,
2H), 7.56-7.63 (m, 4H), 7.90-7.97 (m, 5H), 8.37 (s, 1H)

Molecular weight: 455.95
Mass spectrometry: 456
Melting point: amorphous solid
Activity class: C



n/ YHHor HiQfY in which n represents an
integer of O to 6; 10 -Ql- represents -NH, -N(CL.6
wa@bkdoglode777 or -0- ; Y represents hydrogen, Cl_6Pei/kpi004/003910
C3.8 cycloal kyl optionally sbbstituted by C1 6 al kyl,
C3.8 cycl oal kyl fused by benzene, aryl or heteroaryl,
wherein said aryl and heteroaryl are optionally WO
2004/ 096777 PCT/ EP2004/ 003910 -117 substituted at a
Exabplld t3ut abl e position with one or nore substituents
sel ected fromthe group consisting of cyano, hal ogen,
N‘-'(zng[QJClﬁM%IH-@'&H&h B}{M(ﬁls)glﬂ-t%&h{mmgth%p imidin-2-yljmethyl}-
al kyl am nosu fonyr, di(C _6 al kyl yam nosul f onyl ,
Rheeyl)-2-orphthpimidey| |, ani no, Cl1_ 5 6al kyl ani no,
di (CL. 6) al kyl am no, Cl1_6 al koxycarbonyl, Cl1.6
al kanoyl, Cl1_6 al kanoyl am no, carhanoyl, Cl1.6
alKyl carbanoyl, di- (Cl.6al kyN~cgf banmoyl, Cl1_6
sul fapyl, C1.6 alkyl opifonally substituted by
nmono-| di {,%or tri-hal ogen, Cly koxy..optionally

e ugd by nono-, di-, or tri- |halogen and Cl1_6
al klyl t hijo soptional ly subsCitu Qpno-, di-, or
triN_bhaNogen, or aryl fused by 1,p-d|oxolﬁﬂe; Rz
repregents hydrogen or  CI_6 al kyN; B3 represents

di -, hal®gen, 3a [ ~~gXa [
NR/'N R in [ R3'..and Ri b indg¢
represent or Cl.6 al

dhal
al kyl is optigpall
C3_8

A solution  containing  N-(4-{[4-chloro-5-(cyanomethyl)-6-(dimethylamino)pyrimidin-2-
yl]methyl}phenyl)-2-naphthamide (0.279 g, 0.61 mmol), sodium azide (0.159 g, 2.44 mmol), zinc
dibromide (0.345 g, 1.55 mmol), 2-propanol (2.7 mL), water (4 mL), and 1,4-dioxane (5 mL) was
heated at reflux for 24 hours. After cooling to room temperature, EtOAc (4 mL) was added and
stirring was continued for 2 hours. The resulting mixture was poured into water and the
precipitate thus formed was collected by suction, rinsed with water and MeOH, and dried in vacuo
to give N-(4-{[4-chloro-6-(dimethylamino)-5-(1H-tetrazol-5-ylmethyl)pyrimidin-2-ylJmethy!}-
phenyl)-2-naphthamide as a light beige solid (0.095 g, 31%).

'"H-NMR (500 MHz, DMSO-d6): §2.95 (s, 6H), 3.93 (s, 2H), 4.14 (s, 2H), 7.32 (d, J = 8.5 Hz,
2H), 7.16-7.64 (m, 3H), 7.74 (d, J = 8.5 Hz, 2H), 8.00-8.03 (m, 3H), 8.07-8.09 (m, 2H), 8.56 (s,
1H)

Molecular weight: 498.97
Mass spectrometry: 499
Melting point: 280z°C
Activity class: A
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cycl oal kyl, carbanoyl, Cl1.6 al kyl carbanoyl,
aryl -substituted Cl1.6 20 al kyl carbanoyl, Cl1_6

wabkdgloearbanoyl , di (Cl1_6al kyl ) car banmoyl, C3_8 PCT/EP2004/003910

cycl oal kyl car banoyl, C3_8het etidcycl ocar bonyl ,
(C1_6)al kylam no, di(Cl.6)al kylam no or Cl1_6 al koxy,
represents an integer of 1 to 3; 25 Ric represents
égéﬂﬁ%en, hydr oxy, carboxy, or Cl 6 al kyl optionally
substituted by hydroxy, carboxy or (phenyl-substituted
1C1_6 A @rlsyilihe AeRAIRY bf th¥\BrA01Q 41),0886allomeric or stereoisomeric form, or a salt,
PCT/ EP2004/ 003910 - 118 Xa represents -0-, -S or
- N( R3#f5L of progiMe rerf:d represents Cl1.6 al kyl: R4
represents hydrogen, hal ogen, Cl.6 al koxy, di(CL.6
al kyl')yam no or Clgg alkyl 5 optionally substituted by
Cl. 6 al koxy, or nobnoN, di-, or tri- halogen; R5
represents hydrogen, [or Cl;6 alkyl; and R6 represents
carboxy, carbox@m derxnitRile or tetrazolyl. 2. The
pyrim dine derivatijve the formula (1), its
tautomeri c or stermoi ric formgpr a salt, ester
or prodrug thereof a¥ clainmed in cfain11, 10 wherein
R represents ~0H |JY~~QY gHn" \%y n Hor
H in which n repgese integer of 0 to 2; 15 -Q -
represents -NH, -N(Cl_ yl L+, or -0- ;Y
represents Cl1_6 al kyl, »wcl oal kyl optionally
substituted by Cl.6 alkyl, _$ cycloal kyl fused by
benzene sel ected fromthe grRup consisting of
i ndenyl , and tetrahydronaphthyl, aryl selected from

wherein

R represents hydrogen,

0
0
H vy /JL\/A\
. ~, -
H ’ .
H H
I Y /’\/\
AT A
H H , or
H .

T

H

O=0=0

Moy
N
H

in which
n represents an integer of 0 to 6;
-Q;-  represents -NH-, -N(C, ¢ alkyl)-, or -O-;

Y represents hydrogen, C,s alkyl, Cs;s cycloalkyl optionally
substituted by C, alkyl, Cs5 cycloalkyl fused by benzene, aryl or

heteroaryl, wherein said aryl and heteroaryl are optionally
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t he group consisting of phenyl and naphthyl, or
heteroaryl selected 20 fromthe group consisting of

wo paalo9d777 qui nol yl , benzofuranyl, furanyl, chpOIEP2004/003910

and pyridyl, wherein said aryllland heteroaryl are
optionally substituted at a substitutable position
with one or nore substltuents sel ected fromthe grou

%
consi sting of cyano,s" sﬂ&{t@g nﬁl{bls%tutablfir ngsilg}qn with one or more

sul famoyl, C1.6 al kydghiRAS ldél@&’&wrom q{e(ggéup6c03§st1ng of cyano, halogen,
al kyl ) am nosul fonyl, phenyl oxy, phen

" Cl. 6al kyl ami no, di (@1tro \VEDaRgoeg/ (pggq}yg sulfamoyl, C, alkylaminosulfonyl,

PCT/ EP2004/ 003910 (glf( IR WJS@%H p Bf,“e'lnyﬁ,lxy, phenyl, amino, C,.

al koxycar bonyl , am no,

al kyl car banoyl , (Ga]kylemaiOkyld)(Gaa)djlaﬁwho C(Iuﬁ alkoxycarbonyl, Ci
al kyl sul fonyl , Cl 6 .al k | an st it d .
mono-, di-, or tri- A4 Bﬁ)xe’nc16 agoy T%‘o 5 amto?lgtr(}:zf ?lgp/ylcarbamoyl, di-
substituted by mono-(C,. alkyl)c@bantdyl-chalanq&nlfam Cls dkyd optionally
al kyl thi o optionall y ubstdeéut ed by. non hal Ik 1
tri- hal ogen; and RPP¥ m°§°m9‘ar 8@% a%gen’Tﬁe" alkoxy optionally

pyrim di ne derivati Vs%bsQlftut(t.dW%yfIQBﬁﬂJl 8i-( b +tril thélogen and C,, alkylthio
tautonmeric or stereoisonmeric form or a salt, ester,

or prodrug thereof soptienalysehstituipddy monp4 di-1q tRahelogeh
R3 represents ClL 6 al koxy optionally substituted by

mono- , Sk shad Sldioxolaned R3a Xe ( R\ sc N
NRICNa/3C I\UR§}yf %ﬁ lo,xoan in which R3a and

Ri b i ndependently represent Cl.6 al kyl optionally
subst Rt ut exgpissents1Bydimednr o ¢ dlboxy,  C3. 8 cycl oal kyl ,
carbanoyl, Cl.6 al kyl- carbanoyl, di (CL 6.

al kyl f(car b E%lts ﬁo&?%{f:!&%ﬁ{o%: gﬁ&ﬁﬁ?bs}ﬁ{)stm@d %y mono-, di-, or tri-

het er ocycl o m no
di (Cl. 6) al kajdgami no or C1_6 al koxy, R 3C represents
hydr ogen, hydroxy, carboxy, or Cl.6 al kyl optionally

AN
'?33 [@ s Xa [ @R%

3c

LN R o 7/

in which

R* and R® independently represent Cs ¢ cycloalkyl, or Cy.¢ alkyl, which
C.s alkyl is optionally substituted by hydroxy, carboxy, Cis
cycloalkyl, carbamoyl, C,.s alkylcarbamoyl, aryl-substituted C,.
alkylcarbamoyl, C,. alkylcarbamoyl, di(C,.salkyl)carbamoyl, Cs
cycloalkylcarbamoyl, Cssheterocyclocarbonyl, (C,.¢)alkylamino,
di(C,.¢)alkylamino or C,.¢ alkoxy,

q represents an integer of 1 to 3;

R* represents hydrogen, hydroxy, carboxy, or C, alkyl optionally
substituted by hydroxy, carboxy or (phenyl-substituted C,s
alkyl)carbamoyl;
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20 substituted by hydroxy, carboxy or
(phenyl -substituted C1.6 al kyl)carbanoyl; and Xa

wo egesEm s -0-, -S- or -N(RS3d)- i n whi ch RPGOEP2004/003910

represents Cl_6 al kyl. WO 20044896777

PCT/ EP2004/ 003910 - 120 4. Apyr|n1d|ne derivative of
t he fornula (I-*g its taut tereoi soneric
form or sal e§?@?“n§r Léﬁ% ereof; R6 R4 R3
N /N (|-|) R5 N R2 whereln 5 R represents O OO H
YHY YOHH H~HnwhidhvY '-+n~~HHor HY
1,~ H ~I"(n OMH in which

R* represents C,.¢ alkyl;

R* represents hydrogen, halogen, C,.¢ alkoxy, di(Cs alkyl)amino or C,s alkyl
optionally substituted by C,.¢ alkoxy, or mono-, di-, or tri- halogen;

R represents hydrogen, or C,¢ alkyl; and

R® represents carboxy, carboxamide, nitrile or tetrazolyl.

2. The pyrimidine derivative of the formula (I), its tautomeric or stereoisomeric form, or a

salt, ester, or prodrug thereof as claimed in claim 1,

wherein
R' represents
O
H (0] H
/U\(\HY /u\/\ = Y
A z NN
Y
H , ,or o H
in which
n represents an integer of 0 to 2;

-Q;-  represents -NH-, -N(C,¢alkyl)-, or -O-;

Y represents C,¢ alkyl, Cy_3 cycloalkyl optionally substituted by C;.6
alkyl, C;3 cycloalkyl fused by benzene selected from the group
consisting of indenyl, and tetrahydronaphthyl, aryl selected from
the group consisting of phenyl and naphthyl, or heteroaryl selected
from the group consisting of indolyl, quinolyl, benzofuranyl,
furanyl, chromanyl, and pyridyl, wherein said aryl and heteroaryl
are optionally substituted at a substitutable position with one or
more substituents selected from the group consisting of cyano,
halogen, nitro, pyrrolyl, sulfamoyl, C,_¢alkylaminosulfonyl, di(C;.
alkyl)aminosulfonyl, phenyloxy, phenyl, C,ealkylamino, di(C,.
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n represents an integer of 0 to 2; -Ql- represents
-NH, -N(CL 6 alkyl)-, or -O ; 10 Y represents

w@b@apheg77napht hyl , i ndol yl, quinolyl, benzof ureemEP2004/003910

furanyl or pyridyl, wherein sdl%- phenyl, naphthyl,
i ndol yl, quinolyl, benzofuranyl, furanyl and pyridyl

are optionally substituted at, a substitu | e, VWO .

0041 DO6 7Y PET) EP2 G HTES e ‘i‘li‘ﬁ%‘ Qg Sy lagrine, carbamoyl,
or two substituents Gglaggictbaib@AMdi-{G3.c @lkYFarbamoyl, C,. alkylsulfonyl,
consi sting of cyano, hal ogen, nitro, phenyl oxy, _

phenyl, Cl 6 al kyl %pﬂ]%ﬁ%ﬂhf’vuﬂ?ﬁ'é?‘fﬂtt‘iﬁ RmeRP- R @r tri-halogen, Ci
di -, or tri-hal ogen,,eky BptethnkiBXstbstRRtd BPAbhAL, di-, or tri- halogen and C,.
substituted by nono-, di-, or tri- halogen and C1 6 5

al kyl t hi o opti onal | y ka0 entivedlybspbstiwied by deno-,ghi-, or tri- halogen;
tri- hal ogen; R2 reg&ﬁfents hydr ogen or Cl1_6 al kyl ;

R3 represents R3a O NOR SC NNJR3SC N/ Rc R 3b

or in which 10 R3a and Ri b i ndependently represent

C3. 8 R¥ycl omprksehts londrag@en.6 al kyl optionally substituted

by C3_8 cycl oal kyl, carbanoyl, Cl1_6 al kyl carbanoyl

henyl,- subst.i.t ut r : : .
B eyt e el S5 b fphl ORI jontehs 8 streoisomer form, or &
cycl caltkastee, @k padmy lther<oB aBii@ined maygind; car bonyl ,
(C1_6)al kyl am no, di (Cl.6)al kylam no or Cl1_6 al koxy,
15 Rao, represents hydrogen, hydroxy, carboxy, or Cl_6
al kyl V&t onal Iy substituted by hydroxy, carboxy or
(phenyl -substituted C1_6 al kyl)- carbanoyl; R4
r epr egent srepigsbhgri alkoty aptionalllp seiztitutedby Gnambk dixyqr tri- halogen,
di (Cl1.6 alkyl)amino or C1_6 alkyl optionally
substituted by Cl_6 al koxy; 20 R5 represents hydrogen,

or methyl; and, R6 renresents oxy or ré??ngolyl. AN
5. The pyrinﬂ@ine eriyative pf the forrn“fiﬁJ), its N R
3c

taut omeri c ony st er eni RET i o Mar r a~
/N\R3b /N , > RSQ, R or /

in which

R* and R® independently represent C, alkyl optionally substituted by
hydroxy, carboxy, Cs;s cycloalkyl, carbamoyl, C,, alkyl-
carbamoyl, di(C,.¢ alkyl)carbamoyl, C; .5 cycloalkylcarbamoyl, Cs.4
heterocyclocarbonyl, (Ci.¢)alkylamino, di(C,.¢)alkylamino or C¢
alkoxy,

R* represents hydrogen, hydroxy, carboxy, or C,¢ alkyl optionally
substituted by hydroxy, carboxy or (phenyl-substituted C,.
alkyl)carbamoyl; and

Xa  represents -O-, -S- or -N(R*)- ,
in which

R* represents C,.¢ alkyl.



salt, ester, or prodrug thereof as clained in claim1,
wherein said pyrimdine derivative of the fornmula (1)

wo s003@b@ct ed fromthe group consisting of: 25 PCT/EP2004/003910
{4-chl or o- 6- (di met hyl am no) - 21R@- ( 2- napht hoyl am no) ben
zyl ] - 5- pyrinidinyl}acetic acid WO 2004/ 096777
PCT/ EP2004/ 003910
4 et IMFPIHRG.- dzn(’?ttwﬁﬂ% i fOHP'% @1 Wa]“awm%yf sterepijorpezic form, or a
naphtQeykseiopablRpetdor:5- Pyri m di nyl }acetic acid;
{4-chloro-6-[ [2- ?i sopropylan1no) 2- oxoet hyl ]
(met hyl)am no]-2-[4-(2
napht hoyl am no) benzyl ] - 5R
{4-chloro-6-[[ 2- (cyclohexyl
m noj - 2-[ 4- ( 2-
naphthoylan1no)benzy|]-
[ 4- (benzoyl am no) benzyl ] -
[ 2- (cycl opentyl ami no) - 2- N\ 2
oxoet hyl ] (et hyl )am no] - 5-p r|n1d|nyl}acetﬁtwa0|d
{4-chloro-2- {4-[(cyclohex am no] benzyl }

6

rimdinyl } acetic acid; 5
m no) - 2- oxoet hyl ] (net hyl ) a
3

-6-[[ 2- (cycl opent yl ani noR-"2-
oxoet hyl ] (et hyl ) am no] - 5- pyrii | }ageétic acid,
(4-chl oro-6-[[2-(cycl opentyl am “ 2 g%oet hyl ] (et hyl)
am no] -2- {4-[(3- phenyl propanoyl)am ngpbenzyl }

I

-5-pyrimdinyl)acetic acid;
[4-chloro-6-[[2-(cycl opentyl am no) - 2- oxoet hyl ]

(et hyhgam noj - 2- (4- { [(4- o _
nmet hyl phenyl ) acet yl ] am no) benzyl ) -5-pyri m di nyl ] acetic
acid; 15

( 4- chRoroIGmFFQB(cyclopentylan1no) 2- oxoet hyl ] (et hyl)
am no] - 2- (4-[(2-

qui nol i nyl capbonyl ) am ng] benzyl } - S{pyr|n1d|nyl)acet|c
aci d; H

[ 4- chl or o- 6] cIeMnno’)/HM{hyl](nethyl)
am no] - 2- (4- { [(2E) - 3-phenyl

propenoyl ] am no) benzyl ) - 5- pyr|n1d|nyl]acet|c aci d;
{4-chloro-2- {4-[(4- chIonpbenzoyl)an1no]benzy| }
-6-6-[[2-(cycllopept yl am no) - 20

oxoet hyl ] ( ﬁo] r|m1d|nyl} acetic acid;
{4-chl oro-6-[[2-( yclopeﬁkylan1no) oxoethyl](nethyl)
am no]-2- {4-[(3
di chl or obenzoyl ) am no] benzyl } - 5-pyri m di nyl }acetic
aci d;

{4-chloro-6-[] ept yl am no) - 2- oxoet hyl ] (et hyl )
am no]j - 2- {4-[( xybenzoyl)an1no]benzy| }
-5-pyrimdinyl Joacetjc acid; 25

{4-chloro-6-[] 2- (cyclopentylan1no)-2-oxoethy|](nethy|)
am no] -2-{4-[(4-

met hyl benzoyl ) amiwigdhbenzyl } - 5- pyri mi di nyl }acetic aci d;
WD 2004/ 096777 PCT/ EP2004/ 003910

n represents an integer of 0 to 2;

-Q;- represents -NH-, -N(C,¢alkyl)-, or -O-;

Y represents phenyl, naphthyl, indolyl, quinolyl, benzofuranyl,
furanyl or pyridyl,

wherein said phenyl, naphthyl, indolyl, quinolyl, benzofuranyl,
furanyl and pyridyl are optionally substituted at a substitutable
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-123 {4-chloro-6-[ [2-(cycl opentyl am no)-2-oxoet hyl ]
(et hyl )am no] -2-[4-(1-

wo2phodoyt am no) benzyl ] -5-pyrim di nyl } aceti CPEIVEP2004/003910

{2- {4- [(1 -benzofuran-2-yl caionyl ) ani noj benzyl }
-4-chloro-6-[[2-(cycl opentyl am no) - 2-
oxoethyl](nethyl)aninob:S- yrimdinyl}acetic acjd; .5

Casehl oro- 6 [ [ 2- { cychBHEnt Y amhay 50 SRGCHRYE| FHEEAyTom the sroup
am noJ - 2- {4- [ (1H- i nd@dnsidting of cyano, halogen, nitro, phenyloxy, phenyl, C,. alkyl
ylcarbonyl)an1no]benzy]}-5-g¥rln1dinyl}acetic aci d;

{4-chl oro-2- {4-[ (4- SRaRdeRPeIRd kY fBISerdy|oryiri-hglogen, Cys alkoxy
[ 2- (cycl opentyl am nosi2nally substituted b -, di-, or_trj- hal

oxoet hyl ] (et hyl ) ami no] -5 pyr M G nyl Jaceti 6’ agi g o oeen and Crs
{ 4- chl or 0- 6- [ [ 2- ( cyclsythin gatiendllyspbspiussddutgo},(dine oyt halogen;

am no]-2- {4-[(2,3-dihydro-1 H 10

indgnRZ-yIQﬁg&&h&ﬂﬂ%&&kggqixgﬁy§-pyrinidinyl}acetic
aci d;

[4-chl oro-6-[[2-(cycl opentyl am no) - 2- oxoet hyl ] (et hyl)
am noR? 2- ( Zeprefeny 3-

phenoxyphenyl ) acetyl ] am no} benzyl)-5-pyri m di nyl ] aceti
c aci d;

[ 4-chl or 6-[[2Kfi§zlopent a 'no)-2-oT?E;:?l](nethyl)
am no] -2t (4- { [(4~K e N._ .
phenogyp?gn J)a?@ ylfaq1n0 b)bﬁvﬁyr Rff nyl ) acet i

c aci d; ,

(4-chl or o- 6- (di met hyl am no) - 2- {4-[ (2- qui nol i nyl car bony

| ) am no] benzyl }-5- pyrimdinyl)acetic acid;
[4-ch|oro-6-(diﬁ€ﬂﬂ§ranino)-2-(4- {[(2E)-3

- phenyl - 2- propenoyl ] am no) benzyl)-5 - pyrimdinyl]

acetic acid; [4r®BhORBindtependently represent Cs.s cycloalkyl, or Cy alkyl optionally
{4-1 (3, 4-di chl orobenzoyl ) am no benzYI }

- 6- (di met hyl ani no) - 58ubsiguisd Myt e AXA9alkyb efarhemeyl, o1 alkylearbamoyl,
[4-chloro-2- {4-[(4- ghhorobanaey! camngldanziil,} C . alkylcarbamoyl,
- 6- (di met hyl am no) -5-pyrimdinyl] acetic acid,

(4- chl or o- 6- (di et hyHig '_Gﬁ]@y].)@rbamoyl, C;.; cycloalkylcarbamoyl, C; gheterocyclo-
{4-[ (4-met hoxybenzo ' b 3 - :

pyri i di nyl ) acet i c g%%rgcgnygg&?l_ﬁil@zlml}lo, dﬁC,_ﬁ)alkylammo or C,¢ alkoxy,

[ 4- chl oro- 6- (di met hyl am no) - 2- (4- {[ 4- (di net hyl am no) be

nzoyl ] am no} benR§l ) - Bpregsnts hyddogep! hydseer icarbexsi, dr @A alky! optionally
(4-1(3, 4. i ot PR BORS o5 ANt e) BEROY 1o Be Sibstiuted Cro ally-
- 6- (di et hyl am e@bantoyl;pyri m di nyl] acetic acid;

[ 4-chl oro-6-(di net hyl am no) -2-(4- {

[4-( lill“f | ugeq)gersrgnttshX}ldzgg%g,zc%}/olrl,%%nrxlcg),}&E Qﬁ(\t/)!(},_d?(_cl_t; alkylamino or C, alkyl

optionally substituted by C,¢ alkoxy;

R’ represents hydrogen, or methyl; and
R® represents carboxy or tetrazolyl.
5. The pyrimidine derivative of the formula (I), its tautomeric or stereoisomeric form, or a

salt, ester, or prodrug thereof as claimed in claim 1, wherein said pyrimidine derivative of

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

{4-chloro-6-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl]-5-pyrimidinyl} acetic acid;
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pyri mdinyl]acetic acid; 5
[4-chloro-2-(4-{[(2E)-3-(4-chl orophenyl)-2-propenoyl]a

woreove/03dsenzyl ) - 6- (di net hyl ami no) - 5- pyri m di nyPqT/BE®D4/003910

acid; [2-14- [(4-bronobenzoyl-)anatno] benzyl }

- 4-chl or o- 6- (d|nethylan1no)-5-pyrin1dinyl]acetic
acid;‘%4 chl oro-2- % (2,5 . ,

- di chf ?%eﬁz@w})ya%% gémyyehdindlethyilapiony2dti(%o) - 5-

10 py L } Qg.0- 2-
{4-] ("i"lpmhgﬁgllM by r%ﬁ?ﬂz%@ﬁﬁg?ﬁnﬁ%&ﬁgﬂ zﬁ{ }

- 6- (di met hyl am no) - 5- pyrimdin acetic acid
[ 4- ch{4¢hdero-6- [{24(1fO(p@pslamncochﬁxeﬁéﬂLwthya?ﬁme] %é‘hfz%n

-6-(d etic acid; 15
[ 4- ch%’%ﬁ%@l"?ﬁ%fb%zyghﬁ P g%ﬁ?é) %m“?ﬁo] benzyl } - 6- (di me
t hy] am no) - 5-pyri m di nyl ] acetic acid,
( 4 c h{4ehdor6-6¢[(R-trertInbedxataimmy) - 2goxoethyl](methyl)amino]-2-[4-(2-

[(3 t hoxyhenz oyl 5-

yrl o 8?%1}/9 rg%leﬁ)en&g] §%mmlgln9ﬁgcze% ac}ld
{4-chl or o- 6- (di net hyl am no) - 2-[ 3- ( 2- napht hoyl am no) ben
zyl ] - B-pybemdogliamiro)Yenztled-cldomes- [i2-(cy2lopentylamino)-2-

T

pyrim dinyl ]acetic acid; [4-chloro-2-
{4-[ (%- mlbmab&n[lwlo)lamlefaa}{bﬁmzy]bex}zyl} 6-[[2-(cyclopentylamino)-2-

& (B B AT et =

benzyl) - 4-chl oro-6- (1-pyrrolidinyl)-5- 25

pyri niadiniord kq[aeccyao@ﬁtywhmlﬁdb z:dsrloemsaﬂ@xethyl)ammo] 2-{4-[(3-
{4-[ (4- phenoxybenzoy] ) am no] benzy

- 6- (1P}E?WIPB’IPF’H)D’H§‘P‘)“°E“7;§/§/}H WHT“HWP%&?ET pddacid; wWo
2004/ 096777 PCT/ EP2004/ 003910 - 125 [4-chl or o- 2-

{4-1 (- élﬁ&@%c{@%yaﬁﬁb%%ﬂdrﬁlﬂ@lﬁéﬂo@ﬁ hetByl)amino)-2- (4 {[(4-

-6-(1-pyrrolid yrimd acetic acid
[ 4- chn@mlpaewh)aqsw @moai Iy 5@yr(nzm yljpeetic acifh pyrr ol - |
-yl ) benzoyl ] am no) benzyl) - pyrimdinyl]acetic acid;

5
4-chlorg-6-[[2-(cycl | -2- thyl thyl -2-{4-[(2-
[ 4- chf or oor(?i [5 i (c oPenty a(§n><l§o)3 (r)ﬁote r %%(érrlfz oyy)lar)nzlan%] no{] b[énzyl

}-6-( guxpglmmhn'qu),am)no&benml} Swydinidiny]aessieefids aci d;

[4-chloro-6-[[2-(cyclopentylamino)-2-oxoethyl](methyl)amino]-2-(4- {[(2E)-3-phenyl-2-
propenoyl]amino}benzyl)-5-pyrimidinyl]acetic acid,;

{4-chloro-2- {4-[(4-chlorobenzoyl)amino]benzyl}-6-6-[[2-(cyclopentylamino)-2-
oxoethyl](methyl)amino]-5-pyrimidinyl}acetic acid,;

{4-chloro-6-[[2-(cyclopentylamino)-2-oxoethylJ(methyl)amino]-2- {4-[(3,4-
dichlorobenzoyl)amino]benzyl}-5-pyrimidinyl}acetic acid,

{4-chloro-6-[[2-(cyclopentylamino)-2-oxoethyl](methyl)amino]-2- {4-[(4-
methoxybenzoyl)amino]benzyl}-5-pyrimidinyl}acetic acid,;

{4-chloro-6-[[2-(cyclopentylamino)-2-oxoethyl](methyl)amino]-2- {4-[(4-
methylbenzoyl)amino]benzyl}-5-pyrimidinyl}acetic acid;
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[ 4-chl oro- 2-
14-[ (4- nmet hoxy- 3, 5-di net hyl benzoyl ) am no] benzyl }

WO 800¢09¢3yT rol i di nyl )-5- pyrimdinyl] acetic acPd/EP2004/003910

[4-chloro-2-(4- { [(2E)-3-pheng8-2-propenoyl ] ani no}
benzyl) 6-(1- pyrrolldlnyl) 5- 10 pyrimdinyl] acetic

{4 [ (éigbkap ér{i?o@asﬂ%wfa}ﬂnya% 2rsindprefhyhamino)-2-{4-(1-

- 6- ( LipHihbRhhSbb¥h 1 S-pyRintidiny 0idend dcidcet i ¢ aci d;
{4- ch?%ro ﬁ [ﬂM %90 %geﬁtﬁ?gn1nofn 2- oxoet hyl ]

(meth )amno]-2

napht i/?o Kb ﬁ@y@mz%zylfarsorwﬁmwﬁaem}}‘ée@eﬁo c-Hei(grelopgntylamino)-2-
(4-ch$)9,ua ﬁ(n{eﬂ')yﬁ)gﬁlimggk 9;.@.%%%9@%@0] benzyl }- 6-pyrro
l'idin-1- y pyrim-d acetlc ac

[4-chl oro-6-pyrrolidin- & _ ,
[ 4- (t f4-¢hlere (cmsflpge@@/#?z@w)ﬁa?mﬁ yll(mqm)m}ﬂwﬂ-ﬂr{ﬁdﬂﬁi@dol-2-

[yi]zagfﬁ%ﬁ%‘?"@h‘ﬁ'mfg BT ?%P%S“’“ D8 F§%m no )

benzyl) - 6-pyrrolidin- - 20 ylpyrimdin-5-yl]acetic
aci d; {4-chloro-2-{4-[(4- cyanobenzoyl)ammo]benzyl} -6-[[2-(cyclopentylamino)-2-

4-ch 2:.hyd h 2-[4-(2-
R Al BB Sy AP e ncl 2 8- (2 ne
[4-chloro-2-(4- {

[ ( 2S) {BgHerdiohyzi(cyel@péntitamainerl-Eopthg Bnztnyinanw] -2 o] €0 ¢ihydro- 1 H-

no ri.m.di n-5-. acetic, acid; 25
{4 ch{”g‘?“on? E%[‘Hﬁ ‘ﬁ@%ﬁ’lﬂg‘]&p‘-@!“fdﬁ% %afittf) i [4I (trifluor
onet hyl') phenyl ] prop-2- enoyl }
?T ?gmtwtmhy :6][Qy«cympgh@zaﬁnnzd)ﬁ-@gt&ﬁyl%amyr)amlgo] -2- (T' ]{[(%
i me anm_no 0 enz

rim dP}i‘WP)}YéE“é‘b’l %ceézé]?lamomn PU@‘B Wﬁ]ace“g acid;” i
PCT/ EP2004/ 003910 - 126 {4-[

[ 2- ( cpcdnRiesl] ﬁ/.’l @Wlé&hgﬁnﬁﬁﬁg@t&%&}lyu(methyl)ammo] -2-(4- {[(4

(met hyl ) am no na hthoylan1no?benzy

pyr i nPhEneryPhanyhecs Mém@e%ltfm){l)ﬂ “PyBidiyflacetic aci

[ 2- ox0-2- (1-pyrrolidinyl)ethyl]am no)

aEGE 4((‘:4(cﬁ%&‘@@l’(&%myﬁmﬂ@-)zb@q%#hﬂmcﬁTnymﬁ‘bbﬁ?lﬁhﬂW]behzyl} -5-

[ id

{2- [4Pﬁﬁ@ﬁ@b&%@#ﬁﬁ6§benzyl] 4-[[ 2-(cycl opentyl ami no) - 2
-oxoet hyl ] (nmet hyl )am no]-5- pyrimdinyl } acetic acid;
4- i . -3¢ --lr €no ino }benzyl)-5-
o A SAEAARIB i NG SRR gl
propemwyMﬁmnﬂmn@bEhtyl)-5-pyrinidinyl]acetic acid; [2-
{4-[ (4-chl orobenzoyl ) am no] benzyl } .

- 4- (dEnBE YL AT PO aierBbidTh HiaMA d1G e 5-@%hethylamino)-5-

pyrimidinyl]acetic acid;

[4-chloro-2-{4-[(4-chlorobenzoyl)amino]benzyl}-6-(dimethylamino)-5-pyrimidinyl]acetic
acid;
(4-chloro-6-(dimethylamino)-2-{4-[(4-methoxybenzoyl)amino]benzyl}-5-

pyrimidinyl)acetic acid;

[4-chloro-6-(dimethylamino)-2-(4- {[4-(dimethylamino)benzoyl]amino} benzyl)-5-
pyrimidinyl]acetic acid;
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10
(4- (di met hyl am no) - 2- {4-[ (4- nmet hoxybenzoyl ) am no] benzy

wo 2008/0m707 m di nyl ) aceti c aci d; PCT/EP2004/003910

[2-{4-[(3, 4-dichl orobenzoyl ) atd4o] benzyl } - 4- (di met hyl a

m no) - 5- pyri m di nyl ] acetic acid,

(4-(di net

G L LR I ————— ——
hmﬂymwl@@am c acid; [4-(dinmethylam no)-2-(4-

{[(ZE’)ry 3- phenyl - 2- pr openoyl] am no }benzyl)-5- 15

pyrl m a n@%@f@}:éﬁﬁgﬁ%bﬂ%é%&%(}ﬂfh%{[q%gt )yl)benzoyl]ammo}benzyl) 5-

benzyﬁlyplmfﬁn( a8®RA¥ham no)-5 - pyrimdinyl] acetic

aci d; "[ 4- (di net hyl am no) - 2- (4-

1[ 4- (t rifluoronethyl)benzoyl]am no) benzyl)-

PV | rﬂ"'@hlﬁy’l 3 -(4HEE)B- @hl@rop}éqpyl) 2- propenoyl]ammo}benzyl) -6-(dimethylamino)-

(4 ( Inhgl Q!;gyf}g}) Célfl{g g((:li%dnet hoxybenzoyl ) ani no] benzy

chI or obenzoyl ) am no] benzyl } - 4- (di met hyl am no

5 ﬁgf{QM%rmpqeawﬂ)pmlng}bpml} -4-chloro-6-(dimethylamino)-5-pyrimidinyl]acetic

{4 1{d(4 bronbbenzoyl ) am no] benzyl } - 4- (di met hyl ani no)

- 5- pyr| i di nyl ] acetic acid;
{4- (di net hyl am no) - 2-[ 4- ({(2E)-3-[4-(tri fluoronethyl)p
henyl [}phlom2{4 #R6ydighlachenmyhenmygoewayt li-6r dimeth Blamino)-5-
acetic aoh 1 § id:

(4- (dVHE Wlﬁfﬁ §8Y'“2- { 1- [ 4- (2- napht hoyl ani no) phenyl ] et
hyl) pyrimdin-5-yl)acetic acid; WO 2004/ 096777

PCT/ ER2RI0A-BRBA3 Q- dlﬂuoi(ﬂuZnioaﬂz})z(xdma]bérhyl}am(ditﬁéthﬁalﬁﬁao) $-
[4-(trifl or omst hOéy benzoyl ] am no) benzyl ) pyri m di n- 5-
yl ] addtimidnydlagetic @gldy i et hyl ami no) - 2-
{4-[(4-fluorobenzoyl)am no] benzyl }

pyr i mMi@hi6roo2-Y4-J(3Getidhloréteh£byl)amifobénzyl}-6-(dimethylamino)-5-
{4-[ (3, 4-dichl orobenzoyl ) am no] phenyl } et hyl ) - 4- (di meth
yl amparayﬂgfmlhfedwﬁmé 5 yl]acetic acid;
{4-(dinmethylam no)-2-[ 1-(4- { [4- (tr|
f 1 uorgrmibhy? Xhﬂ@l:ﬁhbmb@rmoﬂ%)ml Qﬁ%l)}ﬂiéza%f]tﬁw{ﬂnﬁb)d5 -Pyrimidinyl]acetic
5-yl Yacetic acid; {4-(dinethylam no)
{[ (2B¥d8 - phenyl prop-2-enoyl] ani no}

phenyl)ethyl I pyrimdin- 5-yljacetic acid; 10

[4-(q raﬁmzé Eamaa)laﬁms)lz {{41%([a(rgah&fg)ténaoﬁyawlm&%rl{Js) ani
noj phenyl )pyrimd acetic acid

(4-] (pdmmhbmﬁ)@mlzeylﬁ) am no] phenyl }
et hyl ) -4-(di met hyl am no) pyri m di n-5-yl]acetic acid,

% ? 4( ?{:4%#00 k%@@}%ﬁlrﬁif éﬁ é ?ph ho%laﬁlyqo}ben?']]rﬁ aYn lgmyl}acetic acid;

-yl] acetic
[2-(4- {[(4-tert-butylcyclohexyl)carbonyl]amino } benzyl)-4-chloro-6-(dimethylamino)-5-

NI\)W—‘

|
[
) -
[

pyrimidinyl]acetic acid;

[4-chloro-2-{4-[(4-nitrobenzoyl)amino]benzyl}-6-(1-pyrrolidinyl)-5-pyrimidinyl]acetic
acid;
[2-(4-{[4-(acetylamino)benzoyl]amino} benzyl)-4-chloro-6-(1-pyrrolidinyl)-5-

pyrimidinyl]acetic acid;

[4-chloro-2-{4-[(4-phenoxybenzoyl)amino]benzyl}-6-(1-pyrrolidinyl)-5-
pyrimidinyl]acetic acid;
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15 acid; (4-pyrrolidin-1-yl-2-
{4-1 (qui nolin-2-yl carbonyl )am no] benzyl } pyri m di n-5-yl

WO 2@ebda7acCi d; PCT/EP2004/003910

(2-{4-[ (4-chl orobenzoyl ) am no]iB&nzyl } - 4-pyrrolidin-1-y
| pyrim di n-5- yl)acetic acid; (2-

{4-[(4-fl uorobenzoyl)am no] b

- 4- pyPreiarenni 414 PRI PROFY REPAR av}nfﬁﬁ}&wl}cﬁétpﬂmhdmﬂ) >

[ 4- pyﬁ)rri?]luhﬁ*}/?ace!lc acdd;- 2- (4- { [4-(tri

fluoronethy benzoyl' ] am no} benzyl ) pyri mi di n-5-yl ] acet i

c aci d
{ 3 [ 4L4¢c2ﬂq§9q§r(ﬂ mwplmzyhb% ﬁﬁgi{é;ﬂ*](l gmﬁywléhep%ﬂyﬂamlrwlﬁmlm

i di n- 5 sodi um ( 2-

{4-1 (3 e ﬁyﬁ%ut a%gdw ) ami no] benzyl

- 4- pyrrolldln 1- ylp%r|n1d|n 5-vyl acetate

( 2- { AMFqiRre-2efidrted-mothpur Rnispboraps aanedbergy}-641 pyrroliding)-5-
n-1-yl pyr.i ' )acetic acid;

[ 4- chPﬁ%%dnyﬁag?gm%%phthoylan1no)benzyl] 6-(1-pyrrolid
inyl)-5-pyrimdinyl]acetic acid; WO 2004/ 096777

PCT/ Ep,zﬂﬂh&b-aOBQ[ﬂ_@metho)g)QBS-Nimethylbenzoyl)amino]benzyl} -6-(1-pyrrolidinyl)-5-
{5- (carbo?%gﬁ ﬁ %-f-chloro 2- [ 4- (2- napht hoyl am no) ben
zyI]- 2 > -N- net hyl gl yci ne;

{4-chl or o- 6- [cyclohexyl

( met hjd-ghdsro2a}-{A2 E¥3-pRenyhPhiopenoly Bamino)teezyd)yé-{ -pyrrolidiny1)-5-
pyrimdinyl }acetic.acid;, 5

{4- chfgfrﬁ‘d@???cg‘a‘b‘?% yl ((rjret hlyl %am n?] 2- [4d(2 napht hoyl|
am no) benzy pyri m di ny acetic aci

{ 4- chogorb-2L (23R iBlsyoB bRy 1) dnitid ] batizy 1306 (1 lyrralididylf-2- na
pht hoyl am no) benzyl]-5- pyrimdinyl } acetic acid;

{ 4- chPyigid GW%%be? 10l i nyl ) -2-[4-(2-napht hoyl am no) ben
zyl]-5-pyrimdinyl} acetic acid; 10

[ 4 Chg@-&mm% :d- @2 (&B@@W}&}ﬂmbmmh@qaﬂaﬂunaﬁm{omqul di

pyrimdinyl)acetic acid
( 4 c hn@héwxh(nmoai@pw} HRyHBnL aqetie pqid;
Hindol - 6-yl carbonyl ) am no] benzyl } -5-
pyr i 41&1{‘&5)2 e(d- &l%bglzoyl)amlno]benzyl} -6-pyrrolidin-1 ylpyr1m1d1n -5-yl)acetic

{4- ch or o- 6- met oxy- 2- [ 4-(2- napht hoyl am no) benzyl ] -5-p
yr|n1dnhyl}acet|c aC|d {4-chloro-6-(2,5-di hydro-1
Hpyrrol- | -yl)-2-[4- (2 napht hoyl am no) benzyl ]-5 15

yrl ﬂé}p(yré qgr?ru ﬁm qg)ﬂ?k@ {[42(tl[lﬂuO(omethyl?Peﬁzoo))lll]ammo} enzyl)pyrimidin-5-

oro- no) am no) benz
yI] SyDgxuqmqm nyl}acetlc aci d;
{4-chl or o- 6- [ethyl(nethyl)an1no] 2-[ 4-(2- napht hoyl am n

?LPiE@O’ cr}](ljor (é {IL%?B KX th%ro&%%&l p@op @%h&ifl]ammo}benzyl) 6-pyrrolidin-1-

-pyrr@bmmmli}ygmkﬁeéﬁdnaphthoyIan1no)benzyl] 5- 20
pyri m di nyl }acetic acid,

{4-chloro-6-[(2-hydroxyethyl)(methyl)amino]-2-[4-(2-naphthoylamino)benzyl]pyrimidin-

5-yl}acetic acid;

[4-chloro-2-(4-{[(2S)-3,4-dihydro-2H-chromen-2-ylcarbonylJamino} benzyl)-6-
(dimethylamino)pyrimidin-5-yl]acetic acid;

{4-chloro-6-(dimethylamino)-2-[4-({(2E)-3-[4-(trifluoromethyl)phenyl]prop-2-
enoyl }amino)benzyl]pyrimidin-5-yl}acetic acid;

{4-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl]-5-pyrimidinyl}acetic acid;
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1-
{5-(carboxynet hyl ) - 6-chl oro- 2-[ 4- ( 2- napht hoyl am no) ben

wayiopodge7pyri m di nyl} -L- proline; [4-chloro-2-$d¥EP2004/003910

[ 4- (et hyl t hi o) benzoyl | am no}-b@ezyl ) - 6- (1- pyrrolidinyl
)-5- pyrimdi nyI] acetic acid; 25

[ 4-chl oro- 2- iﬂp (3-ch] or o- 4- et hox enzg%l am no] benzy

|} 6- (A lByexctapentyIapinp)- %-Dx?f;mllﬁm%rhﬂiqn]mqi It} (@-ngpht ylfwylo)benzyll -5-
2004/ Giyl? g;glggg{pom 003910 - 129 {2-

{4-[ (ani |nocar bonyl”) ami no] benzyl }

- 4- chl or o- 6- &[ -(cycl opent yl am no)
oxoet ke Kiethetzhgror abii- WFHOJImelwlil)iﬂamlfm}’rz}[édétﬂiaﬁhﬂyb’ﬂ?dnmo)benzyll -5-
{2-(4 .no) car bonyl ] am no)
benz P)Sr{rﬁl[j&?ﬁg%gl gﬂ‘? 2- (cycl opentyl am no) - 2-
oxoet hyl ] (nmet hyl ) am no] -5-pyrimdinyl }acetic acid; 5
{ 4- chetbendoy @mirojtchnplehiY(aeiopa)tyl2mmebeohedthyl ieethyl)amino]-5-
am no
pheny%”érf’ﬂ)bi"yg%nleﬁg C(:I%ir bonyl } am no) benzyl ] - 5- pyri m di nyl
}acetic acid;
[ 4- Ch[4egb{<g610bﬂﬁﬂgymb)ebemwiylﬂﬁmhb)l)aﬁﬁm@dﬂHWEX—WMWI-3-
am no] - 2- (4- {. - e o
napht 11%%1&&7&1@‘8@&’6‘6@(9@%“%‘%‘&%% ©id5_pyrimi di nyl ] ace
tic acid; [2-(4- { [(benzyl am no)carbonyl ] am no}
benzy[2)- {A4-GhisRbécb ANty REY] Wdﬂﬁhc’ﬂlﬁdjﬁlﬂlo)éﬁ@}@&inﬂdmil@hcetic acid;
acid; [2-[4-({ [benzyl (mst hyl ) am no] car bonyl
gg} 302 b(ed1 Zé/ L)Jlammg)di ?f (H ox?be)nggl rl)arrrrxlm% bQ:nzSyl} ¥pllr1m1dtmy?)acetlc acid,
{4- (di met hyl am no) - 6- (4- nor phol i nyl ) -2-[ 4-(2-napht hoyl
ani noybengy4ldichtordiehidof)sthinylbk g Bt4-@idehgamikb)-5-pyrimidinyljacetic acid;
[ 4, 6-Dbi s(di net hyl am no) - 2- (4-{[ 4- (tr| fl uororret hyl ) benz

oyl ] am no} nzyl m dj n acid;, . ... ,

{4, 6-# @(Wﬁ&*ﬁwﬁﬁ% B} qzmphnyé%f%aﬁsﬂm %g";mwzwwacetw
- 5- pyhdi@¥i di nyl }acetic acid;

[ 4- (di net hyl am no) 2-[ 4- (2- napht hoyl am no) benzyl ]-6-(1

-pyrrolidin frlmdlnyl] acetic acid;

[ 4- (d[%@tfﬁ‘i}g)d?ﬁ“ﬁﬁb' él (LR 3 rrhsle»ﬂﬂrﬁswea?arl}m%h%wl]) 26- (1
- pi pepi Ak hacerc fyd;i m dinyl] acetic acid; [2-

{4- [(E 4-di chl or obenzoyl ) ami no] benzyl }

-4, 6-bi s(di met hyl am no) pyri m di n-5-yl]acetic acid,
[ 4, 6- P& ﬂ(%ﬁf{ﬁchlmopbgn_yé lfmope{loyl]amlno}benzyl) -4-(dimethylamino)-5-

[ (2E) p%n‘?ﬁﬁ%&o@ﬁ@ﬁ::fz enoyl ] am no} benzyl) pyri m di n-5-

[4-(dimethylamino)-2-(4-{[4-(trifluoromethyl)benzoyl]Jamino} benzyl)-5-
pyrimidinyl]acetic acid;

(4-(dimethylamino)-2-{4-[(3-methoxybenzoyl)amino]benzyl}-5-pyrimidinyl)acetic acid;
[2-{4-[(3-chlorobenzoyl)amino]benzyl}-4-(dimethylamino)-5-pyrimidinyl]acetic acid;
[2-{4-[(4-bromobenzoyl)amino]benzyl}-4-(dimethylamino)-5-pyrimidinyl]acetic acid;

{4-(dimethylamino)-2-[4-({(2E)-3-[4-(trifluoromethyl)phenyl]prop-2-
enoyl}amino)benzyl]pyrimidin-5-yl}acetic acid;

(4-(dimethylamino)-2- { 1-[4-(2-naphthoylamino)phenyl]ethyl} pyrimidin-5-yl)acetic acid;
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25 yl]lacetic acid; [2-(4- ([(2E)-3

- (4-chl orophenyl ) prop-2-enoyl] am no) benzyl)-4, 6-
whe@gdoarer hyl am no) pyri m di n-5-yl] acetic aci dPCEAEP2004/003910

2004/ 096777 PCT/ EP2004/ 003910 127130 [2-(4- {[(2E)-3

- (4-chl or ophenyl ) prop- 2- enoyl] anino)

P)e/ szl ) - legmné}rql (a mﬂg't( ugre thoxy){)enzoyl]ammo}benzyl)pynmldln 5-

[4-(di BhMlgnlno) 2-(4- {[(2E)-3 -phenyl prop-2-enoyl ]

anlno Fﬁbenfyl) 6- pyrrolldln- I -

pyrim di n- ]lacetic ac

[ 4 ( d(“n@tf?ﬁﬂllyé‘iﬂ“ﬁ@)z (i Bg}ﬂuell%nZﬁylPaﬂwollzmm}E{y[“&mdm ->-yhacetic acid;

(tr!fluoronethyl)benzoyl]an1no)benzyl)pyr|n1d|n 5-yl]a

cetl C{”J aid, adlchlorobenzoyl)ammo]phen 1} ethyl)-4- (dlmethylammo)pyrlmldm 5-

{4-[ (bi phenyl - 3-yl car bonyl ) am no benzy

- 4- ( d¥Wesetindcihni no) - 6- pyrrolidin- | -

yl pyri m din-5-yl]acetic acid; [2-

{4-[ (bi_pf adm¥)- 1 -penx! %ﬁs@éﬁ& henyl)ethyl din-

PR ] S0 00 ABLBS b sy e i

yl pyr biyl}déatic Beigd | aceti ¢ acid; [ 2-

{4-1(3, 4- dichlorobenzoyl)anino]benzyl }

;/|4p§/(rjl {f&é\gyhg%ﬁ? 2- -I Cf[g)giﬁ-lgl_-ﬁ'eﬁ"y'lprop-}enoyl]amino}phenyl)ethyl]pyrimidin-

[ 4- ( db4yBhatryicaciino) - 6- nor phol i n-4-yl -2-(4- { [4-

(t[!fluoronethyl)benzoyl]anino}benzyl)pyrinidin-5-y|]a

cetic [

[a- (ol BN ey 6 e BT ey el g

ylpgop?ﬁm?g@yilﬁq no}be?zgl)pyrlnldln -yl ]acetic

aci i met hyl am no -

i;‘; |- L§,E% (ﬁ]h@n[zi( Xlgoryﬁsné(l@é)?frrnxén% q?%@l%ﬁ{cﬁ@?%%}%%iﬁoﬁa&m&ém 5-yl]acetic

{4-[ (4i@henoxybenzoyl ) am no] benzyl
-6-pyrrolidin-1-ylpyrinmidin- 20 5 yl)acetlc aci d;
[ 4- (di pet hy -2-(4- f . . :
[ (2E) [%(deraetppgfrﬁlagg%ﬁ]é iﬂ/{(? &gﬁb@zgﬂ@mqo&gﬁe%i ethyl)pyrimidin-5-yl]acetic
benzyliq.6- norpholin-4-ylpyrimdin-5-yl]acetic acid,
[4-(d|nethylam|un 2-(4- { [(2B)-3
- (2- met hox phenylgprop 2-enoyl] amno_}_ benzyl)-6-

nor phe-pyc dwlpylr (A-dfyinadingd- yla%fé@qyearawpwenzz!#pynmldm -5-yDacetic acid;
[2 {4 [ (4-chl orobenzoyl ) am no] benzyl } - 4- (di met hyl am no

{f fépt(h ghl@ro%et&'oﬂ)(arrﬂlﬁﬂ]gén‘)yl? 4 %ﬂ@iﬁlll-yq%ﬁ'ﬁﬂldm- -yl)acetlc acid;

[4 me (2- napht hoyl am no) benzyl ] 1- pyrrol

i nyl) - f{r|n1d|nyl]acet|c aci d;
(2-{4-[(4-fluorobenzoyl)amino]benzyl}- 4-pyrrohdm 1-ylpyrimidin-5-yl)acetic acid;

[4-pyrrolidin-1-yl-2-(4- {[4-(trifluoromethyl)benzoylJamino} benzyl)pyrimidin-5-yl]acetic

acid;

{2-[4-(2-naphthoylamino)benzyl]-4-pyrrolidin-1-ylpyrimidin-5-yl} acetic acid,;

sodium (2-{4-[(3-methylbutanoyl)amino]benzyl}-4-pyrrolidin-1-ylpyrimidin-5-yl)acetate;

(2-{4-[(3,3-dimethylbutanoyl)amino]benzyl}-4-pyrrolidin-1-ylpyrimidin-5-yl)acetic acid,

[4-chloro-2-[4-(2-naphthoylamino)benzyl]-6-(1-pyrrolidinyl)-5-pyrimidinyl]acetic acid;
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WD 2004/ 096777 PCT/ EP2004/ 003910 - 131 [2-
{4-1 (3, 4-di chl orobenzoyl ) am no] benzyl }

WO Zooa®9d1yt - 6- (1- pyrrolidinyl)-5- pyrim di nyl] aR€t/EB2004/003910

aci d; -128 -

{4- (di met hyl am no) - 6- net hyl - 2-[ 4- ( 2- napht hoyl am no) ben
zyl ] pyrimdin-5- Iéacetic aci d; hé- _ o
{4-1( ',{Z,:(%ﬁﬂzﬂ?fb’@fz%% ﬁz@iﬂ”}‘%ﬂi‘wﬁ%}’@é ylpm}no)benzyl]-4-pyr1m1dmyl}-N-
-4-(d&g@% Liag no) -6-nmet hyl pyrimdin-5 5 yl]acetic

aci d; [4-(di net hyl am no) - 6- met hyl - 2- (4- {

[ (2E) - 3- phenyl prop-2- enoyl ] anino% )
benzy%‘ﬁ%?ﬁ[woﬂp}sxﬂ(fﬂl%&;m%i[&( -naphthoylamino)benzyl]-5-
{4-(dj . 1LA0) = 6- (met hoxymnet hyl ) - 2- [ 4- (2- napht hoyl
aningbggh@%+T%%€?%¥%in-5- yl }acetic acid; 10
[4-(dinethylanino)-6-(nethoxynethy|)-2-(4-.{g4 (tri

f | uor thhadrg{6)[izepropyl(theihsillagifo]-2-[4-(2-naphthoylamino)benzyl]-5-

benzy]| i dipn-5-yl]acetic acid;

{4-( d‘?’)rr"‘@%{%‘i}mé?ﬁeﬁ%%‘%- et hyl - 2- [ 4- ( 2- napht hoyl ani no) benz

yl ] pyrimdin-5-yl } acetic acid,

[ 4- ( d{4seidryH6e(3-methofyedtyh(rhetyl fathinof-2-[4-(2-naphthoylamino)benzyl]-5-
{4-(trifLaogﬁneﬁhé}Jbenzoyl] am no}

benzyP B PR AN Byl | acetic acid; 15

{4- (di nmet hyl am no) - 6-1 sopr opyl - 2-[ 4- (2- napht hoyl am no) -
benzy {4 gy¥erb6-@intorphofihy @ €-i(Z-naphdiogllamino)benzyl]-5-pyrimidinyl }acetic acid;
[ 4- (di met hyl am no) - 6-1 sopropyl -2-(4- { [4-

((:tetr : y4gc81¥oo @{[2—_%{- gp gu%gpghl]in%%egg)lPg-?lz-gilpgrpd\{gyll)q%-g)llr?ml irXri]lc%tic acid;
[ (benzyl oxy) car bonyl ] am no} benzyl ) - 4- (di net hyl am no) py

ri m di4rchforycb](@iaRthytanaed)@- {4-[2(H-indol-6-ylcarbonyl)amino]benzyl} -5-

{4- (di met hyl am no) - 2-[4-(f

[ (4- f DGEEHEBEREGHS 45341 car bonyl }

am no) benzyl ] pyrimdin-5- yl}acetic acid; [2-(4- {

[ ( b_enw&m&y%ga&tmw-lﬁﬁﬁpﬁtb@nwh%)pémmnﬂsquﬂnﬁdiﬁﬂ}dwﬁchacid;

| am no) pyrim din-5- yl]acetic ac

{4-(dinethylaninq&-Z-gé-({ ,

[ (4- nH‘?%@T?Z@iS)(B )Sfin:- @dﬁyll-]}-y])-2-[4-(2-naphthoylamlno)benzy]]-5-

am no).peNanlh Rxhié Migi n-5- 25 yl }acetic acid;

{4, 6-di chl or 0- 2-[ 4- (2- napht hoyl am no) benzyl ] pyri m di n-

5-yl }acetic acid; WO 2004/ 096777 PCT/ EP2004/ 003910 .
-132 M—{lﬂoro@-(dlethylammo)-2-[4-(2-naphthoylammo)benzyl]-5-pyr1m1d1nyl}acetlc acid;

[ 5- (2- ami no- 2- oxoet hyl ) - 4- chl or o- 6- (di met hyl am no) pyr i
M di Ny 2emdbleethNint BISRYih)- 2 4@ RRP IR AGno)B&y1]-5-pyrimidinyl}acetic

acid,;

{4-chloro-6-(3-hydroxy-1-pyrrolidinyl)-2-[4-(2-naphthoylamino)benzyl]-5-
pyrimidinyl}acetic acid;

1-{5-(carboxymethyl)-6-chloro-2-[4-(2-naphthoylamino)benzyl]-4-pyrimidinyl}-L-

proline;

[4-chloro-2-(4-{[4-(methylthio)benzoyl]amino} benzyl)-6-(1-pyrrolidinyl)-5-
pyrimidinyl]acetic acid;

[4-chloro-2-{4-[(3-chloro-4-methoxybenzoyl)amino]benzyl} -6-(1-pyrrolidinyl)-5-
pyrimidinyl]acetic acid,;
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N-(4- { [4-chloro-6-(dinethylamno)-5-(1
Htetrazol -5-yl nethyl ) pyrimdi n-2- yl]nethyl }

w@b@apheg772- napht hanmi de. 5 6. A nedi cament conpPCHEPZP04/003910

the pyrim dine derivative, it-d2fautoneric or

stereoi someric form or a physiologically acceptable
salt, ester rodrug thereof as cl d in clai

MR 8 (T SR AR A B A S VISR A

in cl B (nfetlyi)RRino kO PPFin /i) 200 28id; Nor e
pharmaceutical 'y acceptable ex0|p|ents 10 8 The

medi canent as clainmed in claim wher ei
pYr | rr{?d‘i"fnﬁ(b@@?i’)’ﬂ%’tl‘?)?f’éb(@b’l]%IH@O}WPW%CNWPf [[H"é’dOpentylammo) -2-

t aut og;@ggh?,ggfet@q)%gg] §ggﬁ,gid9nyﬁ}%énc 20id; @

physi ol o accept ester, or prodrug
thereof is a CRTHQ antagoni st. 9. The nedlcanent as

cl ai midchlorodHia- @w@op@tqunmeox}@memmmeéhvé)ﬁwn%ﬂe[f}éﬁﬂ on
f
of a en)(?l %gﬁaﬂoj{w] rtx?'n gr“?nn% gf)hg% S’%{“ﬁ"ﬁ’g&%%

acti vk in cPa|n19
mhereln sald dlsorder or disease is selected from the
gr oup[4edhivs o-6t[ [ 27@y dépeatytanmm)-2adxoethgll ettty amino 2- (&H{Hpi c

mech coreny B roR o BRI gl e

di sorder or disease is selected fromthe group

consi ptng(beizyamio)eaBiohgllssinspmayt) Me(disétimdaninb ypyrimidin-5-yl]acetic
basophilic | eukem a, chronic wurticaria and basophilic

| eukotytosis. 20 12. Use of a conmpound according to

claim1l for manufacturing a nedi canent for the

treat [Ze[ﬂt(é[%&%ﬂﬁleimpm%]bﬁﬁor@f}aﬁnrdi)ti‘eﬁi;dp# -(difnety BE@SGpyrimidin-5-
assocl at e CRTH2 activity. 13. Process for

cont r ¥lacetirpeid: di sorder or di sease associated with
CRTH2 activity in humans and ani mal s by

adm n{zﬁ(dﬁrﬁéthﬁ&nf%) @(Lﬁﬂ;ﬁ%omgq)aggnqzs{a mawlafmﬁ&)fbs&tyl]xse
amount of conpound according to ¢ a|n11
pynmldmyl}acetlc acid;

[4,6-bis(dimethylamino)-2-(4- {[4-(trifluoromethyl)benzoyl]amino} benzyl)pyrimidin-5-

yl]acetic acid;
{4,6-bis(dimethylamino)-2-[4-(2-naphthoylamino)benzyl}-5-pyrimidinyl}acetic acid,;

[4-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl]-6-(1-pyrrolidinyl)-5-
pyrimidinyl]acetic acid;

[4-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl]-6-(1-piperidinyl)-5-
pyrimidinyl]acetic acid;

[2-{4-[(3,4-dichlorobenzoyl)amino]benzyl}-4,6-bis(dimethylamino)pyrimidin-5-yl]acetic

acid;

[4,6-bis(dimethylamino)-2-(4-{[(2E)-3-phenylprop-2-enoyl]amino } benzyl)pyrimidin-5-

yl]acetic acid;

[2-(4-{[(2E)-3-(4-chlorophenyl)prop-2-enoyl]amino} benzyl)-4,6-
bis(dimethylamino)pyrimidin-5-yl]acetic acid;
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[2-(4-{[(2E)-3-(4-chlorophenyl)prop-2-enoyl]amino } benzyl)-4-(dimethylamino)-6-
pyrrolidin-1-ylpyrimidin-5-yl]Jacetic acid;

[4-(dimethylamino)-2-(4-{[(2E)-3-phenylprop-2-enoyl]Jamino} benzyl)-6-pyrrolidin-1-
ylpyrimidin-5-yl]acetic acid;

[4-(dimethylamino)-6-pyrrolidin-1-yl-2-(4- {[4-
(trifluoromethyl)benzoyl]amino}benzyl)pyrimidin-5-yl]acetic acid;

[2-{4-[(biphenyl-3-ylcarbonyl)amino]benzyl}-4-(dimethylamino)-6-pyrrolidin-1-
ylpyrimidin-5-yljacetic acid;

[2- {4-[(biphenyl-4-ylcarbonyl)amino]benzyl}-4-(dimethylamino)-6-pyrrolidin-1-
ylpyrimidin-5-yl}acetic acid,;

[2-{4-[(3,4-dichlorobenzoyl)amino]benzyl}-4-(dimethylamino)-6-morpholin-4-
ylpyrimidin-5-yl]acetic acid;

[4-(dimethylamino)-6-morpholin-4-yl-2-(4- {[4-
(trifluoromethyl)benzoyl]amino} benzyl)pyrimidin-5-yl]acetic acid;

[4-(dimethylamino)-6-morpholin-4-yl-2-(4- {[(2E)-3-phenylprop-2-
enoyl]amino }benzyl)pyrimidin-5-yljacetic acid,;

(4-(dimethylamino)-2- {4-[(3-phenoxybenzoyl)amino]benzyl} -6-pyrrolidin-1-ylpyrimidin-

5-yhacetic acid;

(4-(dimethylamino)-2- {4-[(4-phenoxybenzoyl)amino]benzyl}-6-pyrrolidin-1-ylpyrimidin-
5-ylacetic acid,;

[4-(dimethylamino)-2-(4-{[(2E)-3-(4-methoxyphenyl)prop-2-enoyl]amino} benzyl)-6-
morpholin-4-ylpyrimidin-5-yl]acetic acid;

[4-(dimethylamino)-2-(4-{[(2E)-3-(2-methoxyphenyl)prop-2-enoyl]Jamino} benzyl)-6-
morpholin-4-ylpyrimidin-5-yl]acetic acid;

[2- {4-[(4-chlorobenzoyl)amino]benzyl}-4-(dimethylamino)-6-pyrrolidin-1-ylpyrimidin-5-

yl]acetic acid;

[4-methyl-2-[4-(2-naphthoylamino)benzyl]-6-(1-pyrrolidinyl)-5-pyrimidinyl]acetic acid;
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[2-{4-[(3,4-dichlorobenzoyl)amino]benzy!}-4-methyl-6-(1-pyrrolidinyl)-5-

pyrimidinyl]acetic acid;
{4-(dimethylamino)-6-methyl-2-[4-(2-naphthoylamino)benzyl]pyrimidin-5-yl}acetic acid;

[2-{4-[(3,4-dichlorobenzoyl)amino]benzyl} -4-(dimethylamino)-6-methylpyrimidin-S5-

yl]acetic acid,;

[4-(dimethylamino)-6-methyl-2-(4- {[(2E)-3-phenylprop-2-
enoyljamino}benzyl)pyrimidin-5-yljacetic acid;

{4-(dimethylamino)-6-(methoxymethyl)-2-[4-(2-naphthoylamino)benzyl]pyrimidin-5-

yl}acetic acid;

[4-(dimethylamino)-6-(methoxymethyl)-2-(4-{[4-
(trifluoromethyl)benzoyl]amino } benzyl)pyrimidin-5-yl]acetic acid,

{4-(dimethylamino)-6-ethyl-2-[4-(2-naphthoylamino)benzyl]pyrimidin-5-yl}acetic acid,;

[4-(dimethylamino)-6-ethyl-2-(4- {[4-(trifluoromethyl)benzoyl]amino} benzyl)pyrimidin-3-

yl]acetic acid;

{4-(dimethylamino)-6-isopropyl-2-[4-(2-naphthoylamino)benzyl]pyrimidin-5-yl}acetic

acid;

[4-(dimethylamino)-6-isopropyl-2-(4- {[4-
(trifluoromethyl)benzoyllamino}benzyl)pyrimidin-5-yljacetic acid,;

[2-(4- {[(benzyloxy)carbonyl]amino}benzyl)-4-(dimethylamino)pyrimidin-5-yljacetic acid;

{4-(dimethylamino)-2-[4-({[(4-fluorobenzyl)oxy]carbonyl}amino)benzyl]pyrimidin-5-

yl}acetic acid;

[2-(4-{[(benzyloxy)carbonyl]amino}benzyl)-4-chloro-6-(dimethylamino)pyrimidin-5-

ylJacetic acid;

{4-(dimethylamino)-2-[4-({[(4-nitrobenzyl)oxy]carbonyl}amino)benzyl]pyrimidin-5-

yl}acetic acid;

{4,6-dichloro-2-[4-(2-naphthoylamino)benzyl]pyrimidin-5-yl}acetic acid;
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N-(4-{[5-(2-amino-2-oxoethyl)-4-chloro-6-(dimethylamino)pyrimidin-2-
yllmethyl}phenyl)-2-naphthamide; and

N-(4-{[4-chloro-6-(dimethylamino)-5-(1H-tetrazol-5-ylmethyl)pyrimidin-2-
yllmethyl} pheny!)-2-naphthamide.

A medicament comprising the pyrimidine derivative, its tautomeric or stereoisomeric
form, or a physiologically acceptable salt, ester, or prodrug thereof as claimed in claim 1

as an active ingredient.

The medicament as claimed in claim 6, further comprising one or more pharmaceutically

acceptable excipients.

The medicament as claimed in claim 6, wherein said pyrimidine derivative of the formula
(I, its tautomeric or stereoisomeric form, or a physiologically acceptable salt, ester, or

prodrug thereof is a CRTH2 antagonist.

The medicament as claimed in claim 6 for the treatment and/or prevention of a disorder or

disease associated with CRTH2 activity.

The medicament as claimed in claim 9, wherein said disorder or disease is selected from

the group consisting of asthma, allergic rhinitis, atopic dermatitis and allergic conjuvatitis.

The medicament as claimed in claim 9, wherein said disorder or disease is selected from
the group consisting of Churg-Strauss syndrome, sinusitis, basophilic leukemia, chronic

urticaria and basophilic leukocytosis.

Use of a compound according to claim 1 for manufacturing a medicament for the

treatment and/or prevention of a disorder or disease associated with CRTH2 activity.

Process for controlling a disorder or disease associated with CRTH2 activity in humans
and animals by administration of a CRTH2 antagonistically effective amount of a

compound according to claim 1.



