WD 2004/ 096777 PCT/ EP2004/ 003910 PYRI M DI NE
DERI VATI VES USEFUL FOR THE TREATMENT OF DI SEASES

WREDhATHDrBY CRTH2 DETAI LED DESCRI PTI ON OF | NVieddik£No4/003910

TECHNI CAL FI ELD The present invention relates to a

pyri mi EYFEMHRINE BERINATIVESHUSEFUL QR ThiE TREATMENT OF
i ngredi ent of phd)ISEASES MEDIATEPRBVORH2 The '
pyrim di ne derivative of the present invention has

Rt éﬁﬁ%ﬁ RQ#FF€GE hegRattractant receptor
exp?%%gEiPéﬁ% 0e ﬁagonistic activity and can
be used for the prophylaxis and treatnment of diseases
RECHNIENSFIGLTh CRTH2 activity, in particular for the
treatment of allergic diseases, such as asthma, .

.c.der
el BBA des Sh BMSHAR, ANl S BLE S o v mgrediontof
ZhangeBichpsgaraions rhepyamitiis derdiativsof the present invemlon has CRTH2 (G-
bas h||-related di seases, such sophilic . n
;Prgﬁwgcfﬂugle EWF@CWHTF%BW gx%rﬁife@g% ¢qlls}.antagonistic activity and can be
Usedl kol %b@léx"‘s HdrRamane opﬁlwﬁesm{e&w@{@lﬂz activity, in particular
i nfl ammat ory di seases characterized b | ynphocyt es
fandheprermen of eliRusécy diseapes syahr aat By @ era@ ThES, atipiy, dermatitis, and
Al dnBiidi ki CORf: [
TSR 8 TR A DA a0 358 s RIS nd s
@@Fﬂﬂﬂﬂdﬁ*ﬁd ddlsw@ers)-\c}am baﬂophhct legkenBACKmND'tAEiTa and basophlhc

I ot coupl ed, che tra tant. rece
RS 4 SR g P Raes 5 0T iR Rt by 1
lﬂ.ﬁﬁhoc&ﬁg 8nd %ﬂﬁusell@%)yte Gﬂﬁlltrﬁl@ﬁ) hhthasaMnbsa§ Qbhﬂnjae@ mﬂamma‘tory bowel
3, .255- 261,

| dﬁwep& oGt i G bgRFes ST ﬁChé?ﬂ“‘eP‘gﬁ“EC‘G‘cé%‘HE%@W disorder) and

BUehs.as asthma, allergic rhinitis, atopic dermatitis
and allergic conjunctivitis (Ronagnani S. I mmunol ogy
Toda 18, 263 266, 1997; Hanmad H. et al., Bl ood,
KGROUNB ART 5001). Th2 cel I's regulate allergic
dlseases by produ0|ng Th2 cytoki nes, such as |L-4,

JRTH ﬁﬁ@-biotelﬁc&l@ldd&ﬁelﬁbatﬁ&otant doceptBIetiRéssed HOPh2 cells gNagata et al. J.
1999- 2007, -~ Viola et al., Blood, 91, 2223-223

Tpgygo! \A%blzé% 1&$6 1999), SoRROROF 24 hasepmils GBI £841. 206, Med. 193, 255-
2eMmepty. F.J., Exp. Opin. Ther. Pat., 12, 341-367,

2002) These Th2 cytokines directl y or i ndirectly

i nduce -mgration, activation, primng and prol onged
Thenoplevizationfhagflea semn imetllosgic sisshrenssue g ra@yhmal sllqg@ rhinitis, atopic

d%ﬂ%ﬁg'ahfban%@ %@@%@Eﬁgkﬁ%&l( %%lo y Tojay, 18, 263-266, 1997;

Halirgaddl, ¢Chli, Bloddn98, i 5- 1,141,(@01}5912}1-26:@]15; reglﬂﬁl& ;xllEFgll‘c aliteases by producing

o ool % B2, AR 00 s, o

V@amer ali, mmmmtzz:aa‘-ﬂm; 0998 BB ei 41, Jalnk@ir@l. C1631 SERSHS 2000; Dumont
at8 et_al FEBS Lett. 459, 195- 199, 1999; Hirai

Fét p- plg TTE;(FFat %34] 1@73 2002). These Th2 cytokines directly or indirectly induce

migration, activation, priming and prolonged survival of effector cells, such as eosinophils and

basophils, in allergic diseases (Sanz et al., J, Immunol., 160, 5637-5645, 1998; Pope et al., J.

Allergy Clin. Immunol., 108, 594-601, 2001; Teran L.M., Clin. Exp. Allcrgy, 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 Left. 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, 200}; Gervais et al., J.
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255-261, 2001). PGDZ induces mgration and activation

of Th2 cells, eosinophils, and basophils, in human

VR RH04/09G787 CRTH2 (Hirai et al., J. Exp. Med., 19&I/EP2004/003910
255-261, 2001; Gervais et al., 3J2-WD 2004/ 096777

PCT/ EP2004/ 003910. -2 Allergy din. Innunol , 108

ide L Clge gt Wf 9298, 3B sodmple Gebr b Prarmacdl. Exp. Ther, 305,01,

aBdaghapés which inhibit the binding of CRTH2 and’
PGD2 shoul d be useful for the treatnent of aI I ergic

h h I hi
APTRDeL PRSP E RERAMBD G Rt £8P and PED: shoukd be useul for the

a&éﬂtﬁxbrﬂrbf ARYEE Whsed I
denonstr at ed é?he Sce o*h{]ﬁ%%“lj{a? gﬁﬂg% ﬂgg&s‘?ﬁgﬁ# dﬁgﬁg A and allergm

SPFELHYIES.(Hani | os et al., Am J. Respir. CeII and
Moll. Biol., 15, 443-450, 1996; Fan et al:., J.

Al 8ddi¥orS deleral ngI- ex;zeégr Pta?%']h(d?r?ﬁ% ha%goé)ez%n%q?eé&/ the contribution of

Chur g- St fauss sy rorre
@qsmophlh-muﬁgmltls (lﬁﬁuloﬂ_ﬂl&lm J.Re9R:. sl anbRIOA bl als 443-450,1996; Fan

AR g 0 0 M8 o ot .

cbmlle:galcmemnmuﬁh aosun@ﬂhsl B96;K0@R0savler @l - A]Ie}%y 55, 785-787, 2000). In

Ah e03:1 mmunol ., 106, 1096-1101, 20
ht stect thive el selictoh 5h obierisA b o-oedlized wih cosinophils (Kran
ipdUCE ARG, CAK MmNt msf 16@@1!?)‘?[35{?60? It Eéqﬁ{ggéesa{defhat PGD, production

- CRTH2 antagonists are also usefu

dfomy Pl cellp sndyspshihe reashitment] ofl pesbmphids. %cﬂafo&s CRTH2 antagonists are also
QRU OfortHeAHS BincY BFEtﬂEFEeo‘?\g ]Stjeﬂk%rdtﬁcﬁsgs tsCRB 25 Chure-Sjrauss syndrome and

antagoni sts can a be us
Someitip a@p’ﬂﬂl apgpatied cdb aldo dease] SoiChe atcadas0 PNishing basophil-related

I Qni caria and basophilic
Idgsg ocy gsa%;H as ggﬁ’u{ed(e&?' Y wisresud hysephilisReplsocyigsis, because of
thigh@ppriesston DCTRIHBGYRBophfls. A et al . di scl oses the

synt hesi s of pyrimdine deri vative represented by the
I COH N/ R 20 wherein R =
gf@?/(?n R{_TIE. % 331 %??oses the synthesis of pyrimidine derivative represented by the

general formula:

-0

wherein
R = alkyl
R’ =H or alkyl

as an intermediate for the preparation -of antineoplastic agent (Khimiko-Farmatsevticheskii
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as an internediate for the preparation of : ,
anti neopl asti ¢ agent (Khim ko-Farmatsevticheskii WO
WD OAQeR77 7 PCT/ EP2004/ 003910 - 3- Zhumal (1979}4‘1‘/]31)2004/0039](]
13(9), 36-40). GB2262096 di scl osks pyri m di ne
derivative represented by the general fornmula: Ra N
# R Rd wherein 5 A, Ra, Rb, Re, and Rd are
dggﬁrﬂago(llﬁ\li?)t Illg’;hpaﬁl"foé-ati on, as an angiotensin ||
ant agoni st. However, none of the references and ot her
r 682762096 4i1864 BRRRIAMK bR hosal,l ' :
CRTH2 ant agoni st c gg’%.‘i\%ﬁa&w‘% %Q%tcyzoﬁg]\éﬁ%ﬁt% }(;ifroﬁgula'
conmpound, which has effective CRTH2 antagoni stic
activity and can be 10=use%*iﬁﬂi\_ bor ophyl axi s and
treatnent of diseases associatled with CRTH2 activity,
has been desired, SUMVARY OF ENTI ON Thi s
invention is to provide a pyrinﬁﬁuﬁﬁ derivative of the
formula (1), their tautoneric and

st er eoi soneric

form or salts, ester or prodrug\thereof: R6 - RR3 N
N R51 6 15 RZ wherein R repre8ents hydrogen, WO
2004/ 096777 PCT/ EP2004/003910- -4- 0 On }I I~ /~ O H

Yyherein
Ay, Ra, Rb, Re, and Rd are defined in the application,
as an angiotensin I antagonist.

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

CRTH2 antagonistic activity,

The development of a compound, which has effective CRTH?2 antagonistic activity and can be
used for the prophylaxis and treatment of diseases associated with CRTH? 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:

RS
R? N R?
|
N 2N ]
RS
;
N~ R
da

wherein

R'  represents hydrogen,
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Ynh HO H HHHY/ HnHYor HIIOHHY

"*n OH Fin which n represents an integer of 0 to

WE 20@/09678Pr esents -NH-, -N(C1_6 al kyl)-, or -OpetapXeso03910
represents hydrogen, C3.$ cycloalkyl optionally
substituted by C .6 alkyl, C3_$ cycloal kyl fused by
benzene, aryljor heteroaryl, wherein said aryl and

arg optional | substitutéﬁ;at a - '
substitutabLeE?ﬁEItion h-ane or - Y substituents
sel ected fromthe group consisting no, hal ogen,

nitro, guanidiﬂ$, pyrrolyl, sul.famoyl HCl1_6
al kyl am nosul fonyl, di (A _6 10 al kyl)am nosul f onyl,

het er oar yl

phenyl oxy,

phehyl, ani no, §CL. 6al kyl ami no, di (C1,6)- .
al-kyl am no, Cl- Ykoxycg4b%?ykw Cl.6 al kanoyl, C _6
al kanoyl am no, g r-bamoyl ., Cl - 6 "al kyl car banoyl

di - (Ci .6a|ky|)caHb5nDy}, Cl al kyl- sulfonyl, Cl-6

al kyl optionally substituted by nono-, di-, or to

- hal ogen, ‘
di-, or tri- hqjogen and Cl-6 alkyl- 15 thio

nmono- ,

Cl 6. al koxy optionally substituted by

optional |l y subst ikt u@ nmono-, di-, or tri- hal ogen,

“or aryl

fused by I, 3-difexol ane; R2 represents

hydrogen or C -6 al kylh R3 represents hal ogen, Cl1.6
al koxy optionally substituted by nono-, di-, or tri-

10

15

R?

R3

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

Y represents hydrogen, C;; cyc‘loalkyl optionally substituted by C, alkyl,
Css 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,, alkylaminosuifonyl, di(C,
alkyljaminosulfonyl, phenyloxy, phenyl, amino, C,.¢alkylamino, di(Cr.)-
alkylamino, Cis alkoxycarbonyl, C,¢ alkanoyl, C,s alkanoylamino,
carbamoyl, C;, alky]carbamdy], di-(C, calkylycarbamoyl, C,5 alkyl-
sulfonyl, C,.¢alkyl optionally substituted by mono-, di-, or m-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;
represents hydrogen or C,¢ alkyl;

represents halogen, C,s alkoxy optionally substituted by mono-, di-, or tr-

halogen,



)

hal ogen, WD 2004/ 096777 PCT/ EP2004/ 003910 -5 Raa r |
g~Xa|[ g~ N 3b NR3c ~N'v Raa N Ric R or in which
wWReaotamd7R3b i ndependent |y represent C3_8 cycl ogd¥¥ba004/003910
or C1L 6 al kyl which Cl_6 al kyl -5eptionally substituted
by carboxy, C3.8 cycloal kyl, carbanoyl, Cl1.6 alkyl- 5
carbanoyl, aryl-substituted Cl-6 al kyl carbanoyl, Cl1 6

al kyl car banoyl, di (Cl_6al kyl)carb C3.8

cycl oal kyl car lpgtroyl , i eterocyi?%?#* @bonyl,[ @\\

1 6)al kyl am nd, di ( E¥laninoNor Cl_6 al kox 430
q representg/éh\'ﬁtegew f to 37 R&present
hydrogen, hydroxy, cafboxy, or Cl1_6 al kyl offiohally
substituted 10 by’h drox carboxy or y y>

(phenyl -substituted C, .6 al kyl)carbanoyl; Xa o
represents in®hjch-S- or -N(R3a) in which Raa represents

- Cl.6 al kyl; R4 represents hydrogen, hal ogen, Cl1 6

10

20

al koxy, di (. Lkyl)amino or C1 al kyl 15 _ .
optional |y Igi@gtlgt U%g%“g]?ﬂﬂ‘?péesﬁli‘?@if?"gﬁﬁ?lkyln'ﬁfn%‘-ﬁ,aH‘é*ll which C,.¢ alkyl
or tri- hal ogen;opfibnall@ RERERMISHYNMBRIEO; ; QlofllyD carbamoyl, C alkyl-
al kyl; and R6 represents carboxy, carboxam de, nitrile

or tetrazolyl. c<Pipapad. eptouistbind Coorpdodsmiemsyl t Res alkylcarbamoyl,

formula (1) are g@9 ek x T n i

o or & b & r AL MRTEEAR. o Con | BEBPRALIRINL 0 fh sheterocyelo
‘ carbonyl, (C,.¢)alkylamino, di(C,¢)alkylamino or C,¢ alkoxy,

q represents an integer of 1 to 3;

R represents hydrogen, hydroxy, carboxy, or Cs alkyl optionally substituted
by hydroxy, carboxy or (phenyl-substituted C, 4 alkyl)carbamoyl;

Xa represents -O-, -S- or -N(R*?)-
it which
Rr* represents C,¢ alkyl;

R’ represents hydrogen, halogen, C,¢ alkoxy, di(Ci, alkyl)amino or Cig alkyl

optionally substituted by C, ¢ alkoxy, or mono-, di-, or tri- halog'en;
_R5 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
0 H
H Q '
5 S PR
] n v : n
" H \ o, or o H
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subst

-6 n represents an integer of 0 to 2; -Q - represents
-NH, -N(Cl _6alkyl)-, or -0-; Y represents C1_6 al kyl,

W@ 2®@4090rpal Kyl optional |y substituted by G _6 pgirkpheos/003910

C3.8 cycl oal kyl fused by benzenessel ected fromthe

group consisting of 5 indenyl, and

tetrahydronaphthyl, aryl selected fromthe group

consi sting of ph\é:ﬁgfrse SRR GfC Zor het eroaryl

sel ected fromthe group consisting of indolyl,

qui nol yl', benzof wpreks -NHUI AR aneht Qregy!  and

pyridyl, wherein said aryl and héteroaryl are

optionally substituted at a substitutable position

Wi th one orY nor eeBHSES $ueitd. Sol weloslyt emivnalbesustouted by Cye alkyl,
consi.sting 10 ofscy L tro ryelyl -

sul famoyl, Cl1.6 %Tsk%%%%guggfg%y%ﬁed ;36(1 %?{e_ngo'X the group consisting of

al kyl ) am nosul f ongdnyl, phteirhtoxyonaygttiemyary! selected from the group consisting of
Cl1- 6al kyl am no,

al koxycar bonyl , @e§ﬁ%‘n§%’§%’%§Y‘%gl@ﬁg‘%rﬂ%bgtﬁ%ﬁom {he jgragip consisting of

al kyl car banoyl , iddol{IChuifiolgll, kyhzbfindrlyB Fahyl, Chrbmfhny] arki)d pyridyl, wherein
y

al kyl sul fonyl, C .6 alkyl  optionally substituted _
mono-,. di-, or tP- Al G9Lrhetesary seentipnglbt iswistited atsa substitutable
substituted by rHfifion withone 8F mbfel subdiRlAQER isti
Al kyl thio optionahl o Yehpne tuted By nono- ?ﬁ%é?e group consisting
tri- hal ogen; arff ®&ng diglogem nisohpyirdge sulfimoyin6thalicylaminosulfonyl,

- enbodi ment, Comﬂ@gglg%&ﬁizg&g{fg@guyéhgeﬁ 1:0%3{11% @S Siieytamino, di(C,q)-

wherein: R3 repres
substituted by nikybmingiC,s elkotychroohd) Ggemlkanb@ami$a carbamoyl, Cy

DN~ 3c N\R3b QRi N.Rsc .Ric_or 0 in which R3a
and Rib i ndepenaé?f‘cfiva?i%r élé“é(g'tﬁ %%%aéf“l‘?ﬂ Spsiddakuifgnyl. Cie alkyl
substituted by epfdaRy substyittd®¥Yronb3 d8, SNGiLI%gKNJG,_ﬁ alkoxy optionally

carbanoyl, Cl -6 IkTyuI car banoyl , di (Cl1_6 al kyl)- _
car banoyl , C3. SS@VE 541 Ry e8P irog tri-Caplggen and Cy alkylthio optionally

het er ocycl ocar bamglimted &y nfoho-, 4R, @ YaMBeRWng
di (G .6)al kylamno or Cl.6 al koxy, R3CTrepresents

hydr ogtgn, hydr oxy, carboxy, or Cl1 6 al kyl optionally
ut ctFPressnthbdiessp. car boxy or '
(phenyl -substituted C1_6 al kyl ) carbanoyl ; and

In another embodiment, compounds of the formula (I) are those wherein:
R represents Cy.¢ alkoxy optionally substituted by mono-, di-, lo-r tri- halogen,

T L D
N R* AN R3¢ -~ N\>J 3 N R

/N\RSb / ’ . R ./
in which

R“_and R independently represent Cy alkyl optionally substituted by carboxy,
hydroxy, Cs; cycloalkyl, carbamoyl, C ¢ alkylcarbamoyl, di(C, alkyl)-
carbamoyl, Ciq cycloalkylcarbamoyl, Cs; heterocyclocarbonyl, {Cie)- '
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
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WD 2004/ 096777 PCT/ EP2004/ 003910 -7 Xa represents

-0-, -S or -N(R3d)- in which Rid represents Cl.6

wal doyde06t1 anot her enbodi ment, conpounds of the‘,érgﬁmbgmsgm
(I-i) are those wherein: Rs R4-R3 NN R5 R 1I( 2

R represents 0 ILI1( HO 0O /HM nY/p ' n HH H
HHYY HHN Hor (1H\p/ (11~3~ "I nn OH

in which n)?aepré%?ﬂegtsafﬁ FTts MR Y, 0 to 2; 10 -Q -
represents -NH, -N(Cl1_6 alkyl)-, or -0-; Y represents
phenyl, napht hyIm whizdol yl ., qui noI yl, benzof uranyl ,

furanyl or pyridyl, WO 2004/ 096777 PCT/ EP2004/ 003910

R*  represents C, alkyl.

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

#\f

N. =N
()
1
/R
Rz
R} represents
O O
H y o 0 H
Y
n )'I\/\Y ~ (ﬁ)‘{\lf)'n
H : ' H
H H
by A
Y
Wﬂ >y
H H . or
H )
H
Q, Y
O
0 H
in which
n represents an integer of 0 to 2;

Q-  represents -NH-, -N(C,4alky])-, or -O- ;

Y represents phenyl, naphthyl, indolyl, quinolyl, benzofuranyl furanyl or
pyridyl, '
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-g wherein said phenyl, naphthyl, indolyl, quinolyl,
benzofuranyl, furanyl and pyridyl are optionally

walsetddeatied at a substitutable position with oper@prees003910
two substituents selected from-8he group consisting of
cyano, hal ogen, nitro, phenyl oxy, phenyl C, _6 al kyl
optional Iy substituted nono- 5
tri-hal ogen, C1.B*Hik Wp}tﬁﬂflr Whﬂhﬂylr@g%blegb’b@elw’furanyi furanyl @and
mono-, di-, or tgh I
optional Iy substi tgt]ggé gpnc%l%ﬂ mgtd&ed% ? Slﬁwtmh@f §Ghon with one or
R2 represents hydp @g@ﬁh@ntsstle&ealﬂow theRgroure porasang suf cyano, halogen,
Raa N ab R3c /NOR

and Ri b i ndependéent P}?eny Spr é%&nr?'t] J((O’ZS ‘gylc%pgprggﬂy@‘)stmgg by mono-, di-, or

Cl.6 al kyl opti Oml-ahlbgen Qubsmbi)*ﬁlﬁdnzbw SuBstRuted 6Y kY ldi-, or tri- halo-
carbanmoyl, C -6 al k E(yrmyl phenyl - substituted

C, 6 al kyl ear bar@ﬁ’i‘/? H‘“R)‘?P%‘%i‘la%ﬁ@%mmd by mono-, di-, or tri- halogen;
di (C, _6al kyl )- car banDyI C3. 8 cycl oal kyl car banoyl ,

C3. ghétzer Oemésﬁﬁ?tﬁhﬁﬂé@éhor (@}a]@/lal kyl - 15 ami no,
di (CL. 6) al kyI amno or C -6 al koxy, R3' represents

hydr ogen, dr ox carboxy, or C,_6 alkyl optionally
substitute pr‘fffr“ gydr oxy, carboxy or

(phenyl -substituted C,.6 al kyl)carbanoyl; R represents
hydr ogen, chloro, brono, Cl.6 al koxy, di(Cl.6

al kyl )am no -or Cis 6 al ™, RS reppesents hydr ogﬁ(,\u
met hyl ; 20 R6 rgpresent\s rhoxy ot tetygazolyl. IThe

N : . |
preferabl e cogpmqr&qg, o/f eppr‘es,efh' e i on ,af'ﬂ_\géJ s

fol | ows: R
{4-chl or o- 6- (di met hyl ami no) - 2-[ 4- ( 2- napht hoyl am no) ben
zyl']-5-pyrimdinyl }acetic acid,

(4 chl or o- Bl hyl [ 2- oxo- 2- (1-pyrrolidinyl)ethyl]amin
0}-2-[4-(2-napht hoyl am no) benzyl ] -5- pyrimdinyl }

1a L77 PCT/ EP2004/ 0
{azef:lhlco;agl Ig [ Eﬁg) ]%ﬂ gg&é grgd)t/: t? mrtls;Prsselét b &’Cﬂ%?%y?nﬁf Ig}rﬁ) alkyl optionally

i noj - . 2- [ 4- ( 2- naphstirayd &y 0a) dyelalkhi] <brbamoyl, C alkylcarbamoyl, phenyl-
substituted C, 4 alkylcarbamoyl, C,¢ alkylcarbamoyl, di(Cy.galkyl)-
carbamoyl, Cy ¢ cycloalkylcarbamoyl, C; sheterocyclocarbonyl, (Crejalkyl-

amino, 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;

R* rgpresents hydrogen, chloro, bromo, C, ¢ alkoxy, di(C, s alkyl)amino or Cy¢ alkyl:
Rﬁ répres_ents hydrogen, or methyl;
RS represents ca_rboxy or tetrazolyl.
The preferable compounds of the presént invention are as follows:
{4-ch1oro-6—(dimethylamino)-2-[4-t2-naphthoylamino)benzy]]-S-pyrimidinyl}acetic acid;

{4 chloro-6-{methyl[2-oxo0-2-( 1-pyrrolidinyljethyljamino}-2- [4 -(2-naphthoylamino)benzyl]-5-
pynmldmyl}acetlc acid; '
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pyri m di nyl }acetic acid;
{4-chloro-6-[[2-(cycl ohexyam no) - 2- oxoet hy] ] (met hyl ) am
wWomh®6f#- ( 2- napht hoyl ami no) benzyl ] - PCT/EP2004/003910
5-pyrirnidinyl }acetic acid; 5-%-
{2 [ 4- (benzoyl-am no) benzyl ] - 4 chI oro 6-[[2-(cycl openty
xoet h net hyl
F@ ﬁlmocﬁ Eﬁ% 1}3%95@3(}%@1 é;&Zdox%e y]](methyl)ammo]—2 -[4-(2-naphthoylamino)benzyl}-5 -

fpérisialn9n Qeedic £4a;[ (cycl ohexyl acet yl ) ami no] benzyl }-6-[[ 2-
(cycl opentyl am no) - 2- oxoet hyl ] (et hyI ) -
yrimdinyl }acetic acid; (4-chl oro- 6-
[{%Cblerycq Lﬁfx@ﬁﬁ&?hexamm izoxeﬁtbﬁﬂ(nwm)mmnwa[w-n@t@ylammo)benzyl]-
{S[hbghl&/%gnyg%gertllgﬁl) am no] benzyl } - 5- pyri m di nyl )aceti c
aci d;
[{}{%ﬁh@pﬂa@u@[ﬂ@n@d}ﬂ bldplerﬂ—MBmhpéntﬂammo)eﬂhybdtﬁm{hhmbl))ammo] 5-
! (4-nmet hyl phenyl ) acetyl ] -

1{?9%1%@%%9? 3"'{'% pyrimdinyl]acetic acid;

(4-chl oro-6-[[ 2- (cycl opent yl ani no) - 2- oxoet hyl ] (et hyl )

MFDMOI])—QZH{ [{Ieyk(oﬂe}q'lﬂcﬂpl)aﬂﬁlyb]ba’fzbt} FBA{[2<(cyclopentylamino)-2-oxoethyl](methyl) -
nﬁ_ én%{ grlmdlnyl)acetlc acid; 15

f"RmB }2"6 §8topent yl ami no) - 2- oxoet hy] ] (et hyl )

am no] - 2- (4-{[ (2E) - 3- phenyl -

@F@mmeyﬂz}(ayﬂlmh@&ﬁﬁr}d))?&o&ﬁ?lﬂ(?ﬂeﬂiyl)yrbin@gﬁlmq RCi d;
(4-chl or obenzoyl ) am noj enzy }-6-6-[[2

§4E§QJ°8{9§WWIBWLWL 25-pynm1dmyl)ace2m acid;

oxoet hyl ] (net hyl ) am no] - 5- pyri m di nyl }aceti c aci d;

{adchiond- sy (@y(ﬁép%m@%.kcgae&wthﬂm@%m%n%j)st(liu{t(hinl;@ﬁﬁme),ynacem]

ani no| 4- di chl or obehzo

WW@P%HMMdlpxﬂﬂacﬁﬁl%ﬁCWI }acetic acid;
{4-chloro-6-[[2-(cycl opentyl am no) - 2- oxoet hyl ] (net hyl)

renfeed-6-Zr2{ @y dpdity1 ] L ’
ﬁet oxyﬁ[ & n(g%y{(p %% ahnél]c:%enozxg tilylgmethlyl)amlg %%ll{? ége?uluéolmylcarbonyl)
gipgjbenzyl}-5-pyrimidinyl)acetic acid;

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

[gra]raﬁl 6. ﬁZ{éy‘ET({p@lﬁyl:gﬁ)gr[&;{ g%gg%@%g%%ﬁ%m}z (4-{[(2E)-3-phenyl-2-

enzyl ) pyrimd
Hrapegdmliomiogbdn2)-6- oy oimopmyilaydtiantidp) - 2- oxoet hyl'] (et hyl)
am no] - 2-[ 4- (1- napht hoyl am no) benzyl ] -

BN OB Syl 2R LRI E ey tamine 2

@ethd} i ¢thybenrdf iipaimidinyljeatibecy) ) ani no] benzyl )-4-chlo
ro-6-[[2-(cycl opentyl am no) - 2-

ARG R R R ST —

aﬁimf]ﬂ&hzﬁ} 5{p4riin(dimittdcatalcid?- yI car bonyl ) -
~am no] benzyl }-5-pyri m di nyl }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~methy]beﬁzoyl)arnino]—
benzyl}-5-pyrimidinyl}acetic acid;

.
{4-chloro-6-[[2-(cyclopentylamino)-2- oxoethyl](methyl)ammo] 2-[4- (1-naphthoy]ammo)benzyl]—

5- pynmldmyl}acetlc acid;
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5
{4-chl oro-2-{4-[(4-cyanobenzoyl)am no] benzyl)-6-[[2-(c

WPCSJO@MEMNI ami no) - 2- oxoet hyl ] (et hyl) | PCT/EPZ004/003910

am no] - 5- pyri ni di nyl }acetic acild;-
{4-chloro-6-[[2-(cycl openty] am no) - 2- oxoet hyl ] (et hyl )

P B B S ot s

[oﬁemwmmhﬁ)a[n{lﬁo](scmelnﬁaﬂmm}ydeﬁmcn@) 2- oxoet hyl ] (net hyl)
am no] 2-(4-([(3- phenoxyphenyl)acetyl] 10

5-pyrimdinyl]acetic a
%n g‘ﬂ ?e‘ﬂéé")fctozelt%la@mb8rﬂX9ﬁt%>fH(wet}1y12arwaa@b% #r £l Hiripddiy2-ylearbonyl)-
amd@ﬂﬂen%d}( 4 {;ﬁrh{dﬂqym@awmhenyl )acetyl]-
am no) benzy 5-pyrimdinyl]acetic acid; _
({4 chl or 0- 6- (di et hy] am no) - 2- { 4- [ ( 2- qui nol i nyl car bony
§-shP- b‘bmw@wwwlml@n] I&6elf Z(caclppkntylamino)-2-oxoethyl}(methyl)-

-LAm% 5 aggltc ¥jqan no) - 2- (4-{[ (2E) - 3- phenyl - 2-pro
. penoyl am no} enzyl)-5- 15 pyrim dinyl]acetic acid;

&f;f ch]oro-2-{4-[(3, 4-di chl or obenzoyl ) am no] benzyl } - 6-( :
Pﬂﬁ@lﬁ;ﬁ}%{qmlppwymmna—awmgﬁtl]}a]ﬁetthﬁ)anam]dz {4-[(2,3-dihydro-1H-inden-2-~

ARl Ay PRER R Lam el beney!) - o (ae
(4-chl oro- 6-(di net hyl am no) - 2- (4-[ (4- met hoxybenzoyl ) am

14radi}dve 64 {2 ch(ﬁemwimldfb)wbﬁoaﬁ@ﬂ@H&ﬂ@@)ﬁﬂllm]@qfl { [ﬁB phenox heny])acetyl]—
lml Zﬁtﬁ 513 Iamno) 2-(4-{[4-(di net hyl am no

mf/#)f% no?)&@ﬁ‘ ’Wﬁ BN di nyl |- acetic acid; :
[4 chl oro-2-{4-[(3, 4-di-net hoxybenzoyl )am noj benzy]) 6-

[Aekihived-tyl2a(ay dlepen S tapyifid) ro-GHoRl s 4ofT4 )
di I‘rlnst hy a{m no) H]Meﬂ 4-(t r| f(f Jgﬁ ophenoxgl?lsenyl)acetylj

%‘@H@E’l orﬁrf‘??’é%@ﬁ%’%"f“%a%rl m dinyl]- acetiC acid; 25

[4-chloro-2-(4-{[(2E)-3-(4-chl orophenyl)-2- propenoyl]a
wicki thyta® -3 cetic aci
T o R L

aci d; WD 2004/ 0967
br onobenzoyl ) am no] benzyl } - 4- chl or o- 6- (di et

{hﬂ“gm %nghﬂyﬁnm arw}(]ZEbé@L@yh&pwpenoyllamxno}benzyl) 5-
pyAndihy0Tabet agidt; [ (2, 5- di chl or obenzoyl ) ami no] benzyl } - 6- (
di-met hyl am no) - 5- pyri m di nyl Jacetic acid;

4-chl oro 4-di fl uor obenzoyl ) am no] benzyl ) - 6- (
[%'CWETOI’%/ I{%H?ﬁd%mg"fﬂ@ﬁrﬂ??ﬁllwww]qea@é}-6f£dmf$ﬂazdandno) 5-pyrimidinyljacetic
ab#d- chl or o- 2-{4-[ (3, 5-di chl or obenzoyl ) am no] benzyl } - 6- (
di met hyl am no) - 5- pyri m di nyl Jacetic acid;

[4-chloro-2- {4-[(4-chlorobenzoyl)aminolbenzyl} —6-(diniethy]am1'n 0)-5-pyrimidinyl}jacetic acid;

(4-chloro-6-(dimethylamino)-2- {4-[(4-methoxybenzoyl)aminolbenzyl} -5-pyrimidinylacetic acid;

[4-chloro-6-(dimethylamino)-2-(4- { [4-(dimethylamino)benzpy]]amino}benzyl)-S -pyrimidinylj-

acetic acid;
[4-chloro-2-{4-[(3 ,4-d1'methoxybenzoyl)amino]benzyl}-6-(dimeﬂ1ylamino)—5—pyrimidinyl]acetic acid;

[4-ch10ro-6~(dimethy1amino)-2—(4-{[4—(trif]uoromethyl)benzoyl}amino}benzyl)-S-pyrimidinyl]—
aceticacid;

f4-chloro-2-(4- {[(2E)—3-(4-chlo_rophenyl)—z-propenoyl]aminb} benzyl)-6-(dimethylamine)-5-
pyrimidinylJacetic acid;
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[4-chl oro-2-{4-[(3-chl orobenzoyl ) am no] benzyl } - 6- (di ne
t hy] am no) - 5- pyri m di nyl ] aceti c aci d;
Wal2ebanor 6- (di met hyl ami no) - 2- { 4- [ ( 3- et hoxy bepeRikiaioseto
i no] benzyl ) - 5- pyrnmi di nyl ) acetin acid; 10
{4-chl oro- 6- (di et hyl am no) - 2-[ 3- (2- napht hoyl am no) ben

Zé| z[? ]yrl m di n% }lacetic acid;
Q“ F(’EIOP%*FM oYRe Wésrlbﬁ@kgorcy@ﬁlmeﬂvyla]rmm)ﬁomen@wijacenc acid;
-4-chl or o- 6- (di et hyl am no) -5- pyri-mdinyl]acetic

ajaiHioro-2- {4-[(2 5- dlchlorobenzo Naminolb -6 thyl o .
[ 4-ch] oro- £ hi t robenze enﬁyain ’]"E’eﬁzy 1}’9 6_Fylr3rr51)c/l:rnyl]gcefxc

r35i4: di nyl) - 5 pyrl m di nyl Jaceti c aci d;
[2-(4-{[4-(acetyl am no) benzoyl ] am no} benzyl ) - 4- chl or o-

o I i i d; S .
6[2(0(%1{1 F%? g@ 5@3%‘ @Fﬁl&oéeﬁ%&aﬁ‘bm bze}é?%l }?g—gé1h1%ﬁh%gah-ﬂ§/q)}5}@grmglﬁyl]acetlc
chrdol i dinyl)-5-pyrimdiny]]acetic acid; ,
[4-chloro-2-{4-[(4-isopr opoxybenzoyl ) am no] benzyl } - 6- (

i iyl m, d f
TR L P R 0L e o gy dipacese
reidzoyl ] am no} benzyl)-5- pyrimdinyl]acetic acid; 20
[ 4-chl oro- 2- {4 [ (4- met hoxy- 3-ni trobenzoyl ) ami no]j benzyl

d l)-5- d t d;
}[ﬂ c}&léll‘oo? gﬁ{ quich IO?)%_DZ??%]@%‘E}%§]&)$ZBI ¥ @%%gyllygﬁlpg%;pyg’midimlbcetic acid;
enzyl) 6- (1-pyrrolidinyl)-5- pyrimdinyl]acetic acid;
[(#-cklbocd- %ﬁciﬁﬂalﬁﬁl())zﬁ){dgwﬂhaﬁ%yb%z l?ﬂﬂﬂgﬁéx‘] fp%ﬂﬁgé¥l)acetic acid;

)-6-(1-pyrrolidinyl) pyri m di ny aceti c "acl
V\g) 004/ 6777 PCT/ EP2004/ 003910

cthylamng)- &Ia{%ﬁmbﬂ@blemr@wemfﬁ Froy eyl jac@io(acid;
1 pyrrol [ d| nyl)-5-pyrimdinyl]acetic acid;

e t[t@feﬁulﬁry{lc[%@h()&bﬁ)l:é?gﬁﬂﬁ]Xﬁ]ﬁ%ﬁlﬂ%zy'lfﬂ OMBR-EN IS LN )-5-

am noj napht hoyl am no)
SYTBVWFT\WB‘ECH?P‘}"&ceH c acid;
(4-chloro-2-{4-[(4-chlor obenzoyl ) am no] benzyl }

&b Aln arfli Im i ic aci
P %%i;’““ b g fﬁ%?& TR e iyt scid
nzo am no) benzyl ) pyri m di n-5- yl] acetl c aC| d
FAGC{E] @F%ﬁlﬂmeq)bqr{z‘fm”@mmz}d)ﬂ*@ﬂ@pﬁéhy}’ﬁ@ﬁowl)%—moydu}}tﬂacenc acid;
m no} benzyl )-6-pyrrolidin-1-ylpyrimdin- 5-yl]acetic

Cdibro-2- 4-[(4-phen
?4 chl or{o (g f(Zomyyl/)(cﬂzgy(l))/%?lﬁy]lbgrtzrvrétqw ygr%]l‘rjllngp 1 f"?yuacetlc acid;
apht hoyl ani no) benzyl ] pyri m di n-5- 0 yl}acetic acid;
[Pzehiqip-érid- Q”tr(smwoetz'@)rm@l)mnm@wm}—zm glrrolidiny1-5yyaiandinylJacetic
£¥d;] am no}.benzyl) - 6- (di met hyl am no) -

[4-chloro-6-(1-pyrrolidinyl)-2-(4- {[4-(1 H-pyrrol-1-yl)benzoyl}amino} benzyl)-5-
pyrimidinyl]acetic ag'id;
[4-chloro-2- {4-[(4-methoxy-3-nitrobenzoyl)amino]benzyl}-6-(1 -pyrrolidinyl)-5-pyrimidinyljacetic

acid;

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

[4 chloro-2-(4- {[(2E)-3- phenyl 2-pr0penoy1]ammo}benzy1) 6-(1 -pyrrolidinyl)- 5 pynm:dmy]}-

acetic acid,

-
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pyrimdin-5-yl]acetic acid;
{4-chl oro- 6- (di net hyl am no) 2-[4-({(2B)-3-[4- (trlfluor
Voorewopdeyphenyl | prop- 2- enoyl ) ami no) - PCT/EP2004/003910
benzyl ] pyri m di n-5-yl }acetic aeizl; 15
{4 (di met hyl am no) - 2- [ 4- ( 2- napht hoyl am no) benzyl ] - 5- py

i nyl e cycl opentyl
a 14 Ch? % %i@‘{ Wj}rcgenzoil)ammoj[)enzyl}y6-(] -py%ohdl%yl) -5-pyrimidinyl]acetic acid,

. (mst hyl)am noj - 2- [ 4- (2- napht hoyl ami no) benzyl ] -5 --

PYA-éttaroHGHTy- enfy136ih&}: 2-0xoethyl](methyl ;
{ 4- { met hy] [dzcgg% A %yr?’éoef é’ul%nfft)ye)taﬁlfﬂ"]] 22 Py lpineloenzy 1)
25 Hgﬁﬁ’fi%w“@ﬁf A¥benzyl | -5- pyrinidinyl }acetic acid;

{(2, c[hﬂ)?c( Ef@%hﬁﬂ&ﬂ%ﬁ%&%%w ]beé }}/ﬁi—%ﬂ]}%&é’l? af 18*11(218%8321)acet10 acid;

- oxoet hyl'] (met hyl') am™nol

[Mkﬂgcycl opent yl am no) - 2- oxoet hyl ]
am%l}n-.l}yt -2-(4-{ [ 4 (2 B)or @nqtind)byhzogHamino ) benzyl)pyrimidin-5-
Wlﬁ@é?i@ g] am no} benzyt)-5-pyrim dinyl ]acetic acid,
?%/ chl or obenzoyl ) am no] benzyl) - 4- (di met hyl am' no
) 5 pyrl m di nyl Jacetc acid; 25

({Asb@r%f%u[msﬂaammmmmm -ty Y| Do Py ANS PO BRNAN -yIpyrimid in-
sty R r(pdl nyl)acetic acid,

ZY?’X %(a 3% di chl or obenzoyl )am no] benzyl } - 4- (di net hyl a
m no) - 5- pyri mi di nyl J acetic acid; WO 2004/ 096777 -13 -

R@'Ehﬁ@@([&lﬁ@&rﬁQﬂ@hyl)(methyi afiiino]-2-[4- ﬁ2 naphthoylammo?benzyl]pynmldm -5-
(2-qui noli nyl car bony ) am nobb

éﬁ q Bhyl am no) - 2- { 4-
HES 28900 i i di nyl ) acetic aci d:
[ 4- (di met hyl ami no) - 2- (4-{[ ( 2E) - 3- phenyl - 2- propenoyl]am
[oBierz@l )[&2S)-Byrdi | 1Cy in ime inoY.

?gé %Mﬁii o Eh R Xy B s benol) ety Tamino)
&7?"7 1“(‘ 1’1‘5/1‘ no)-5-pyrimdinyl]- acetic acid; 5
[4-(di methyl ami no)-2-(4-{[4-(trifl uororret hyI)benzoyI ]a

-BEblaan
E‘Z ](;I rre%?trgrﬁr?rﬁﬁ%j fﬂ{ﬂS,m/]!:‘)haFﬁ{ﬂlﬁoxy enz}ggﬂhf]gn‘]pr%t] &Ry amino)-
‘}BZSURWFPWT?MMCF&CC?@!Q c acid;
[ 2-{4-[(3-chl orobenzoyl)am no] benzyl } - 4- (di met hy] ani no

. k I
B e b b contos pyofmioae 47 6 o)

yr| m di nyl ] acetic acid,

{44[i5 ERePS EminALY-020 QA [OPE R EYarBing M2-{4-(2-fplibp pizeirtaybchpy1]-5-
ﬂ%ﬂi‘ﬂihﬂlﬂ P2 acl@
enoyl }am no) benzyl ] pyrimdin-5-yl}acetic acid;
&Lél (di met hyl am no) - 2- {

M&t}(ﬂpmf&ﬁmhﬂmnghﬂiﬂ}@thw -(2-naphthoylamino)benzyl]-5-
l%y’?ﬁ‘l%ﬂglﬂrng% Et(ia@((} )acetic acid;

am’no) - 2- (4-{[4- (trifluoronethoxy)benzoyl ]
am no} bcnzy| )pyrimdin-5-yl]acetic acid;

Q44 {(banaetlimyina)emey)]- @E[{Mc)[c(o%emwaﬁ%%mé&ﬁmmyl%ﬂm

acetic acid;
Pt%zzlm nyqfcft“.f}lhg di chl or obenzoyl ) am no] phenyl )ethyl)-4-(
di met hyl am no) pyri m di n-5-yl Jacetic 15 aci d;
[4-[[2-(cyclopentylamino)- -2-oxoethyl)(methyl)amino]-2-(4- {[(2E)-3-phenyl-2-

propenoyljamino}benzyl)-5-pyrimidinyljacetic acid;

[2-{4-[(4-chiorobenzoyl)aminc]benzyl} -4-(dimethylamino)-5-pyrimidinylJacetic acid;

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

[2-{4-[(3,4-dichlorobenzoyl)aminoJbenzyl} -4-(dimethylamino)-5-pyrimidinyl]acetic acid;
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(4- (di et hyl am no) - 2- [
1-(4-{[4-(trifluoronethyl)benzoyl]am no)
whesyhdet-hyl ] pyrim din-5- yl}acetic acid, :
{4- (di met hyl am no) - 2- [ 1 - (4-{[ (26)- 3- phenyl pr op: 2~ ERpyT 103910
]an1no | phenyl)ethyl]pyrimdin-5- yl}acetic acid; 20

_ di met hyl am no) - 2- (1-{4-[ (qui nol i n- 2- ylcarbonyl)am

n émlmﬂw I l(2iamindiimldBrbphy mosthdlenzldSepyrimidinyl)acetic acid;
[2-(1-{4-[(4-chl orobenzoyl ) am no] phenyl } et hyl ) -4-(di ne

ORI Lo BBt i s s

nyl} ethyl)pyrimdin-5-yl]acetic acid;
( ZL(éy{i(ﬂE]-B~d4-cﬂaldrop]henﬂ]-){zlbr{)p(eqw]]ﬂmirlor}lb&tzylb a8l gn@fb)Epyrimidiny 1] -
%ﬁﬁ% Egyr|n1d]n 5-yl)acetic acid; WO 2004/ 096777
P 04/ 003910 -14
(2-{4-[(4-chl orobenzoyl ) am no] benzyl }-4-pyrrolidin-1-y
| Ey(dinretigianyifo)y- magﬂthﬂu@ﬁin&hyl)benzoyl]ammo}benzy]) 5~pyr1m1dmyl]acetlc acid;
(2 {4-[(4- fIuorobenzoyl)an1no]benzyl} yrrolldln
etic ac

‘ di
[@%B{’/‘}@P’J%“Hﬁ'% 24yﬁ%3"2‘16?1&x3{bﬁﬁz°€’1()?11‘1f‘?1§’6?26}h9§ -RYIERDBSALT acid;

m no} benzyl ) pyri m di n-5-yl ] acetic acid;

{(2-{B4ex ﬁ&%ﬁ%ﬁhﬂ@%ﬁig@ﬁ%{d{h]&mﬁaﬁﬂoﬁ-@lﬂyﬁh‘fi‘dih)‘/l}@c@%r det;

i din-5-yl}acetic acid;

3- net hyl but anoyl ) am no] benzyl }-4-pyrrolidin
y‘ﬁﬁ%i 4 (raqnﬂbegz%/n ym@%@?u#{dlm]ethylam){no}) 5-py$1¥mdmyl]acct1c aca.d

(2-{4-[(3, 3-di met hyl but anoyl-) am no] benzyl } - 4- pyrrol i di

L(dih iyl antih )L 20p4 AL ifuse
F{ZI (chleg?ryo 2- [( 5({bna'a]:%ohi[hlc()y gm fr?gﬂ]%]()e%hfg ]}]:’-r%g %1- pyrrolid

|eﬁ?ﬂﬂ)ansnfﬁ??qzrﬂﬂmirwﬁlpédéiacehcamdd
N-{5- (car boxynet hyl ) -6-chl oro-2-[4-(2- naphthoylanino)b

a le mj

CH it oduRi Z‘y{‘é o TR e S i Sesis e

| am no) benzy I% yr|n1d|nyl}acet|c aci d;

{Mrlfbwrﬂérlemew s(ﬂ)ﬂ dofiyamendiydxy Yorizoo]larinp Yoch 2 papmidintyllacetic acid;
am no) benzyl ] -5-pyri mdinyl }acetic acid;

{(‘4(&8&9{’1931@105 52{2“’[?1 ﬂlgffyt%hwi)?rgfg_ﬁ]’b?%éyy%ﬁi%PJ&?—%%D}:cetlc ac1d

2- napht hoyl am no) benzyl acet |

' Qr(lcfﬂ 6?6~ de?ah(mhmmm@minninhynmcﬂﬂl)(@(dhagmlhoyrbanfrinoc)ibéml]_acetic

%th 5-pyrimdinyl }acetic acid;
[4 chloro-2-[4-(2- naphthoylanlno)benzyl] 6- (1- pi peri di
% 5-pyrimdinyl]acetic acid;
({ﬂ"( pEbylom@wo)-ai hd-H W(&Tlﬂwot)meﬁ}ﬂ)ba{z@ylﬂ-kmmd}qihe@l},tﬂ@ﬂbjﬁﬂﬁ:dm 5-

Z&ﬁ};@&& benzyl }-5-pyrinidinyl)acetic acid; 20
?J-C or 0- 6- net hoxy- 2-[ 4- ( 2- naphthoylan1no)benzy|] 5-p

~yrimdinyl } acetic acid,

{4-(dimethylamino)-2-[1 -(4-{[(2E)—3-phenylprop-2—en0yl]aminol phenyDethylipyrimidin-5-

yl}acetic acid;

f4-(dimethylamino)-2-(1-{4-[(quinolin- 2-ylcarb0ny1)ammo]phenyl YethyD)pyrimidin-S-yl]acetic
acid;

[2-(1- {4-{(4-chlorobenzoyl)amino]pheny!} ethy!)-4-(dimethylamino)pyrimidin-5-yl]acetic acid;

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

(4-py1-r01idin—1-y1-_2- {4-{(quinolin-2-ylcarbonyl)amino]benzyl} pyrimidin-5-yhacetic acid;
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{4-chl oro-6-(2, 5-di hydro-| H pyrrol -1-yl)-2-[4-(2-napht
hoyl am no) benzyl ] - 5- pyrim di nyl }acetic acid;
witheobsare- 6- (di et hyl ami no) - 2- [ 4- (2- napht hoy!| ar@@ﬁtpﬁ,@;ﬂmmo
yl]-5-pyrimdinyl}acetic acid;-14-
{4 chl oro 6-[ethyl (et hyl ) am no] 2-[ 4- (2-napht hoyl am n
ébenz -5-pyrimdinyl }acetic acid; WO 2004/ 096777
(2g4-| q:_:pjg@%f})@@g)gll:@nzy]} -4-pyrrolidin-1-ylpyrimidin-5-yl)acetic acid;
{4-chl oro-6-(3-hydroxy-I-pyrrolidinyl)-2-[4-(2-naphtho
yhauipogResz I L J
{(56{( ca?%oxy rrgitak’n%%T cﬁgygrgwl}o?g%(izﬂﬁgﬁﬁ?d r11](])35/ yzll)rar? ertfg)a%gn
yrimdin proline; )
[[4mpls§:o1 lpd- {{E/44@1qﬂm¢1wthmb9)mﬂﬂﬁmy¢}]bamyﬂﬂommryﬁ Yljgpetic acid

pyrrolidinyl)-5-pyrimdinyl]acetic acid;

enz
[*? [ﬁ*f% flsbirsftingnt F%” LA IR RRE s aRagb ey
4-[ (anilinocarbonyl)am no] benzyl
}sodnumﬁﬂdﬂﬂﬁene[tmbt(tml)opeqlbyr]zam%m)mﬁdwb@h:hyin}(mréty@yc]etate
- am noj - 5- pyrl m di nyI )acetic acid;

{([8 B iotliReRKLanl NG aiaRaY] gfg@,ﬁcﬁ,w@%ammé%ngﬁy&c&c Aeid;

(nmeth I)am noj 5 pyrimdinyl }acetic acid; 10

{Mrch:lhﬂoe?r d-@- r{aplﬁhc(ﬁgrmhm)}benyy—l6e(mpm§:hcﬁn)d)65@§zﬁmﬁdi1@ﬂjﬁtdwIa}id;
am noj - 2- [ 4- ({[(2 phenyl et hyI ) - ami no] car bonyl }

t i d; s
M ERMERDRe Rl beypind ey pSraivprmiarion)
awechyidlycde 4- { [ (2- napht hyI am no) -
car bonyl ] am no} benzyl ) -5-pyri m di nyl ] acetic acid;

b oem maa) Car oy Lamngl beney) 4 IELAY e

kdd] 4- ({[ benzyl (met hyI ) am no] car bonyl }am no) benzyl ] - 4-
(di met hyl am no) pyri m di n-5-ylJacetic acid;

4- (di _hy] anj
ﬁéﬂgl n%efisz"\l/?][@i’n?é %&Sﬁwﬁ@ﬁ B‘}nQﬁ’a?}ﬁé‘MWTOECWHr%PWIW?m}/Hacetlc
agetic acid; [4,6-bis(dinethylam no)-
([4 (trifluoronethyl) benzoyl ] am no
}benzyl% rimdin acetic 20 ac
{orelgotst R%‘PW&I%XH“&MW y’mlm](22[4r{aﬁﬁPh1bwlaWﬁb}:%Hz%7|]
ALy T dhpydigaceti c acid;
F 4- (di met hy] am no) - 2- [ 4- ( 2- napht hoyl ami no) benzyl ]-6-(1
yrrolldlnlebﬁ yrim dinyl]acetic acid;
c}( erorheltt 1%5 22[4t(4nelﬁuhpabnnm9qnayﬂﬁwbmwl} acgtiq &id;
p| peri di nyI )-5-pyrimdinyl]acetic acid;

[Frids A codharspsaca e RBET Y ised .

PCT/ EP2004/ 003910 16

~ {4-chloro-6-(dimethylamino)-2- {4-{{1H-indol-6-ylcarbonyl)amino]benzyl} -5-pyrimidinyl)acetic

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

{4-chloro-6-(2,5-dihydro-1H-pyrrol-1-y1)-2-[4-(2-naphthoylamino)benzyl}-5-pyrimidinyl }acetic

acid;
7 {4-chl0ro-6—(diethylamino)-2-[4-(2-néphthoy]amino)benzyl]-S—pyrimidinyl}acetic acid;

{4-chloro-6-{ethyl(methyl)amino}-2-[4-(2-naphthoylamino)benzyl]}-5-pyrimidinyl }acetic acid;
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[ 4, 6-bi s(di net hyl am no) -2-(4- {

[ (2E) - 3- phenyl pr op- 2- enoyl ] am no} benzyl ) pyri m di n- 5-yl

wbaﬁlﬁlldjﬁwﬂc' d; [2-(4- { CT/]§P2204é003910

[ (2E)-3-(4- chi or ophenyl) pr op- 2- noyl | an no} ben
- bi s(di met hyl am no) pyri m di n-5- yl]acetic acid; 5

-(4- 3-(4-chl ro henyl rop-2-enoyl | am no} benz
E/f‘b‘é}'l?-‘”{‘h‘&ﬁaqﬁwah?m‘ BY )}r[fl%@ %q%hwgylammo)bgnz]yﬂ S-pynimdmyl}acetlc acid;
yl pyrim din-5-yl]acetic acid;

n oyia i A ine;
.[ né§ Ejé*r??’;ﬁ‘é*%’”pﬁ??‘é’?". %f"n@%‘a%ﬁ" S b R

i met hyl-am no) -
iflcaliow 2I(4y léémfthyl{lwbwwﬂﬁmmﬁmlmr(I)m@rnhd;yyt] -SupiyTin)doei)acetic acid;
nzyl)pyr| m din- 10 5-yl]acetic acid;

[3 chtbrd- ﬁgh-@@edﬂ)ﬁlro 3: rﬁléﬁﬁ&?&??}!l?ﬂh@ﬁ] :[};%EE?C? ll(ddn E)e%p%lmldmy]

| am no) pyrrolidin-1-y
[32€t{0@9{d(b| phenyl - 4-yl car bonyl ) am no] benzyl ) - 4 (dl met hy
| am no) - 6-pyrrolidin-1-yl pyrimdin-5- yl]acetic acid;

1 ili . - -
- Aoy raalb e Byt SR A RSP e ety
rmed)-SepynioTigiind} dcaticlacyd; pyr i i di n-5- yl ] acetic aci d; .
[ 4- (di met hyl am no) - 6- nor phol i n-4-yl - 2- (4- {][ 4-

E:{ztr(l ét ag grg}nla cal)bony fa%}{nc]}%enzy]g}4?&?0%’3/-'6-)[EY&)iicT)p%Ltr;(iairsn-il)n/(!y)]-foxoethyl}-

[(ﬁe@ﬂ)mﬁds]yﬂ BytinfidinyBadetic phigl i n- 4-yl - 2- (4- ([(2E) - 3- phen
yl prop-2 20 enoyl]ani no)benzyl ) pyrtm din-5-ylJacetic

5 Hareetiyroshprmy ek 2 e ket bimisckd ol G-

Ia%nﬁ}c@sbbﬁﬁl}axﬁh@bémyggy@&ma%ﬂ Retiydeldceti c acid;

(4- (di met hyl am no) enoxybenzoyl ) am no] benzy

I%[- pyrrolidin-I-yl yrlmd|n5 gaacetlc acid; 25 _
‘%%IP ﬁe&[%wyalﬁ?wlarzmeh%eﬁeﬂzj}(mt vamindhaxgph@mabhthylemino)-

#b&HYOYh : phaki n-
2 y‘?‘g’,‘y}nm’"??ﬂﬁ“?p TP g%ﬁé%durgﬂ]g%ﬁ gw\im 2004/ 096777

PCT/ EP2004/ 003910 -17 (di met hyl am no) - 2- (4-
(&) (bgngyiaming %&Wﬂewp)w@@ ?(@me‘}lﬂ]ammom)ibmdm-ﬁb)l}a&tw acid;
nmor phol i n- 4-yl pyrimdin-5-yl]acetic acid;

EEZ{ﬂ{(‘gf;Elgng(;fhgilth%@9]3%?%@%9{]&9&%% 4&61&1&&913%&0@%’%111@1}1 -S-yl]acetic

acid

{4-(dimethylamino)-6-(4-morpholiny1)-2-[4- (2-naphthoylammo)benzyl] 5-pyrimidinyl}acetic

e

acid;

[4,6-bis(dimethylamino)-2-(4- {{4-(trifluoromethyl)benzoyl}amino } benzyl)pyrimidin-5 -yl]acetic

acid;

{4,6-bis(dimethy1amino)-2—[4~(2-naphthoylamino)benzyl]-5 -pyrimidinyl}acetic acid,;
[4-(dimethylamino)-2-{4-(2-naphthoylamino)benzyl]-6-(1 -pyrrolidinyl)}-5-pyrimidinyl]acetic acid;
[4—(dimcthylamino)-2—[4-(2-naphth0y1amino)benzyl]-é-(1—piperidinyl)-S -pyrimidinyl]acetic acid;

[2-{4-[(3,4-dichlorobenzoyl)aminojbenzy!}-4,6-bis(dimethylamino)pyrimidin-5-yljacetic acid;
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' N-(4 {[4 chl oro-6- (di ne

acid; 5

[ 4- met hyl - 2-[ 4- ( 2- napht hoyl am no) benzyl ] -6-(1-pyrrolid
waYdooss7pyri m di nyl Jacetic acid; [2- :

{4-1(3, 4-di chl orobenzoyl ) am no]l benzyl } PCT/EP2004/003910

-4-met hyl -6- (1-pyrrolidinyl)-5-pyrimdinyl}acetic

aci d;

{ EPF@EMW@\WHQ}J? (5D yphenylprop Qennpljmiha e po)idin-5-yllacetic
zyg%pyrl m di n-5-yl }acetic acid,
[2-{4-[(3,4-dichlorobenzo 1 amino ben 1 4- dineth
lamno 6-nethyl Y) ] zy }-( y )- pyrimdin-5-yl]acetic
12-@ei[@E)- [344{611]omftlkrwl)alwpﬁfﬁ)leﬁ}mﬂd}yhﬁz@})(%bts(dunethy]ammo)pyrlmldm-s-
{"](1 EE%Ctacdehenyl prop- 2- enoyl ] am no} benzyl) pyri m di n-5-

acid
{4 (di met hyl am no) - 6- ( net hoxynet hyl ) - 2- [ 4- (2- napht hoyl
(quCaE}}Zyhicblﬁfdpﬁtr@l)pmﬁa}énbﬁ}hﬂimd}ber%}l)dr(dih%thylammo) 6-pyrrolidin-1-
[)ﬁﬁ% éhamno (et hoxynmet hyl ) - 2- (-4- {[4 (trifluo
f"ﬁ’ge BHERLG j‘%ﬁ’n no}benzyl)- pyrimidin-5-yl]acetic
aci d;

{[4n(emmdimham (ml[(ﬁ%)@tﬂmhyi;% d;L 4- eﬁ@ylﬁﬁﬁhH}B%@J@ﬁ%h&ﬂzl-

pyrim di n-5-yl }acetic ac
[Jdm(famﬁ!étwlﬂ%l%wde et hyl - 2 (4- {
[4-(trifluoromethyl)benzoyl]am no} benzyl)pyrim din-5-
hl@mpt - - i i
{4 n‘%’f"ﬁﬂﬁdgfﬁ R L2 - Mporopstiyllcnzoylaming) berypyrimicin
b‘5ehl ?t}wr m di n- 5 yl Yacetic acid;
[ 4- (di met hyl am no) - 6-i sopropyl - 2- (4 {

[[ﬂ {Qt gJﬂheH)quog%rgyrly )Qﬁﬁ%ﬁ}é,llzlyﬁrﬂ P(Pll’l t%{;‘)z Xllr)os)x pyrroh A -ylpyr:mldm 5-

[)Q]aéaim{a{n@benzyl oxy) car bonyl ] am no} benzyl ) - 4- (di net hyl a
mno)pyrlmd|n5 ] acetic acid;

L e AT o —

[y?.]a(edae{a@dbenzyl oxy) car bonyl ] am no} benzyl ) - 4- chl or 0- 6- (
di met hyl am no)pyrl m di n-5-yl]acetic acid; WO

Q96777 PCT/ EP2004/003
ﬁq‘?&@ = ‘Z IERIpreReT laflf’r"lbec@[gf%g-(ﬂmeﬁaﬂf@ﬁ&%)rﬁ) FHRPhelifr ‘ba}wmldm -5-
}ﬂ]mm@c)xmenzyl ] pyrimdin-5-yl }acetic acid,
{4, 6-di chl oro- 2-[ 4- (2- napht hoyl am no) benzyl ] pyri m di n-

iﬂ{AA‘k“?‘fg’ Og%m‘ép@liaﬁo‘étzh%{)[ﬂ chl or o- 6- (di met hyl ami n

Pybriofiie Shiy Iybetrzby ok d) e din-3- m de; 5
g o il d} &ﬁmﬁlﬁgg }g ?é%ﬂa?}gtrazol 5-ylm

d 2- t hyl } ph
?4 ((%( mét ylrarlnmo)-|6nmorpl¥olm-4-y]—2¥(4} {p (Zlei)n-g-p%aenylprop-z-

enoyl]amino} benzyl)pyrimidin-5-yljacetic acid;

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

jrl)acetic acid;

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

yDacetic acid; .

[4-(dimethylamino)-2-(4-{[(2E)- 3—(4—methoxyphenyl)prop-2 enoyl]ammo}benzyl) 6-morphohn-

© 4 ylpynmldm- -yl]acetic acid;
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napht ham de; and their tautoneric and stereoisoneric
form and salts thereof. The pyrimdine derivative of
w a (1) shows excellent CRTH2 ant agon
a(g?)l%@gtkw They are, therefore,;7suitable especﬁ#@ifmo"mo”m
for the prophylaxis and treatnment of diseases
associated with 10 CRTH2 activity. Mire specifically,
t[ﬁédiprymlmladiomé -(4d [(RBR3-(2rmetbdxvphayi)propidt emofl]amias enzyl)-6-morpholin-
1§%mnIn${q%ctg%ltreatnent or prevention of allergic
di’s CHCHE %% hrm, allergic rhinitis, atopic
dernatltls and allergic conjunctivitis. Cbnpounds of
t{pd4 4 @rchisk@befdoyl)@fiRoPsy]}us elintthf1ahinb R6-pif Sab R IpyAmidin-5-yljacet ic
prﬁventlon of di seases such as 15 Churg- Strauss
drome, sinusitis, basophilic | eukem a, chronic
urticaria and basophilic | eukocytosi s, since such
G4 SRBFES[A(Lnph&0y1ES IR 11%- @%Eﬂ%haﬁyll) Wﬂ)r)‘lmﬂ:ﬁhmalaﬁfc'amd
the present invention provides a nmedi canent,
ncl udes one of the conpounds, described above and
&%‘t{ﬁ‘ Hﬁérqlvﬂfﬁﬂl&rlﬁ%)émm&b&nm} %r@teé‘m éﬂwm&ltdnml)e?rp@mmmllacetw
ALyl per se and "al k" and "al kyl" in al koxy,
alkanoyl al kyl car banoyl-; -al kyl t hi o, al kyl am no, = 20
al k Ian1nocarbony| alkylan1nosulphon
dfHk msﬁbylpmmgrﬁamthuﬁ [&KR‘O?@Mbmm}d)benaj'l]]mmyndm-ﬁM}ﬂcehc acid;
am no and al kanoyl am no represent a |inear or branched
I . : r am
B A L T AR ORRES D el Pfing RAFBIATI -5 yacese
ﬂeéresentlng illustratively and preferably nethyl,
ethyl, n-propyl, isopropyl, tert-butyl, n-pentyl and

e e R —

yBacktic acidd5 but oxy, n-pentoxy and n-hexoxy, Al kanoyl
illustratively and preferably represents acetyl and

a .. | am no represents a | kyl radi cal
PG e e D s AR R Bl B e main -y aceti
sdihst i t uent s, iIIustrativer and preferably
representing nethyl am no, ethylam no, n-propylam no,

004/ 09677 PCT/EPZ 04/.003 -19 is opyl am
tﬁqrd{ %mkwua Bne ]hoxlyglﬁgvp 2t ?tﬂﬂhcggwg;pth&lﬁlieﬁgppyl]ammo}benzy!)
PNrihidhin Bl b, N, N di et hyI am no,
N- et hyl - N- rret hyI am no, N-nethyl-Nn-propyl anino,

| sopr prop am no, ey . .
R‘i’&%‘g‘eﬁf ‘Ng)r'r@F'rWl %rﬁ%l RonaphihexlipinoNeeneyBeyiigiding whaestie acid;
N-n- hexyl - N-net hyl am no. . Al kyl am nocar bonyl- or :

@ltcanidaan®dyd-cthfpL- @lsﬁm(ﬁlﬂ@&oﬂllewi)@éﬁ‘zm?ﬂﬁm Béﬂzy]t)pyrsmldm -5-

radi cal having one or 5 two (independently Selec
Miksfic 2gidpbst i tuents, illustratively and preferably _
representing methylam nocarbonyl, ethylam nocarbonyl,

9&'—(@[a%&ﬂlﬁﬁh&o&ﬁﬁﬂgwlﬁ-[4L(§919ﬁlﬁpwlﬁ%&gér&9ﬁlpﬁn%hiﬂ-5-yl}acetic acid;

[4-(dimethylamino)-6-isopropyl-2-(4- {[4-(trifluoromethyl)benzoylJamino } benzyl)pyrimidin-5-

yl]Jacetic acid;
[2-(4-{[(benzyloxy)carbonyllamino}benzyl)-4-(dimethylamino)pyrimidin-5-ylJacetic acid;

{4-(dimethylamino)-2-[4-({[(4-ﬂuorobenzyl)oxy]carbonyl}amino)benzyl]pyrimidin-s-yl}ac_etic

acid; .

[2-(4- {[(benzyloxy)carbonyl] amino}benzyl)-#—chloro—é-(diméthy]amino)pyrimidin-S -yl]acetic acid;
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tert-butyl am nocar bonyl, n-pentyl am nocarbonyl,

n- hexyl am nocar bonyl, N, N-di net hyl - am nocar bonyl ,
wg Mogredehyd am nocar bonyl , PCT/EP2004/003910
N- et hyl - N- net hyl am nocar bonyl , - N fret hyl - N- n-
propylaninocarbonyl

ro | am nocar bony

N4 Rt Y rotearE sy arbonyly sminobensy ipyrimidin-S-ylaceic acic
N- et hyl - N- n- pent yl am no- car bonyl and
Nea6.- hnemwod&lfmtﬂagrlnﬁ@ma@bQ@;ﬁmbyr;rﬁhm -AMRaesSHiphonyl
represents an al kyl am nosul phonyl radical - havi ig one
or two élndependently sel ected) al kyl substituents,
| M Br @ramyed-grozerdupr e eidpani-(dimethylenaplpygidin- 2-yljmethyl) phenyl)-2-
%EMIIg]r&nosul phonyl, ethylam nosul phonyl ,
n- propylan1nosu|phony| |sopropylan1nosulphonyl
tert-butyl am no- sul honyI n- pentylanInosquhonyI

rNﬁ‘é*ﬁIGhmﬁdélmeﬁﬁMth) -5\(IK-efravet- Bxylrmmmlpguinplmn}wl]mcthyl}phenyl) 2-

t hyl am nosul phonyl ,
EIEIIIIII%I]%%- nmet hyl am nosul phonyl ,
N- net hyl - N- n- propyl am nosul phonyl ,
Nnil deprtapyherd-and peepigbacd nfosty| apé saitg lthereof.
N-t-butyl - N—nethylaninesulphonyl N- et hyl - N- n- pent yl -

nosul nmet h m phony]| .. .
R RR s ety MR TGRS BIOM L v They
ram) tiesdtieS stiRbIB eksdelap Q&th@IﬁrJﬁﬂylaﬁE h¥é treatment of diseases associated with

honyl am no, n-propyl sul phonyl am no,
cﬁggpﬁﬁng%lphonylaHIno tert-butyl -sul phonyl ani no,
20 n-pentyl sul phonyl am no and n-hexyl sul phonyl am no. }
A0 Xy AR he plrdnd&hé aderivalnt ANt REEHIS I(@IﬁIey effectwe for the treatment or
represents met hoxycarbonyl, ethoxycarbonyl,
[BF%’E‘HWC‘&%@W dlSP@@p@L@bﬁwmoﬁ%rgm rhmms atoplc dermatitis and allergic
teekjbadavizexycar bonyl, n-pent oxycarbonyl and n-
hexoxycar bonyl . Alkoxycarbonylan1no illustratively and
preferably represents nethoxy- carbonyl am no,
meﬁw@apﬁm@fpmlmﬁ) ang-apnoo el foa thearep ingemt mopreVentlon of diseases such as
r y ut oxyga ar bonyl.am no
n- g’gnsﬁg%gc g%dg%%a%%%énéa%né Ihlécigilg(ggIabony?“ém Caria ahd basophilic
Mukenytppis asmaesudhl disestes ateialelrylatad b QREARsAbItY. 1 epr esent s
acetyl am no and ethylcarbonylanino Cycloalkyl per se

' I d I I
R A M —

éqfsdrﬂpndebesreainh y&pﬁoﬁal}y ﬁhmmaﬁcaay ad®@ptablk buspiemt i vel y and
preferably representing cyclopropyl, cyclobutyl,

SHEAPSERS YR BRSNS LR e e g, ahtamin,

iley1aREe0drBord, @l ladhdsipBsty AlLEyRHIpA&y RN, RkoRNGrHRAyIl MRoxycarbonyl-
(i ndependent |y sel ected) cycloalkyl substituents,

TP Spe alkneimian denseserier amay of bpseledrailiyh gadical having generally 1 to 6,
ﬁﬁéﬁeIaQ)W ORY hagk BBT]C\?!XI‘EI BrefcI?éI:IIy h QSn?:rI:grboﬁ X&Ingp?e%éﬂ:r@x% Mustratively and

cycl ohexyl amno and cycl oheptyl am
g terabh wethrlasthdng-propy), isspropyli tmIbytyémepepmaﬁmramyl
represents cycl opropyl car bonyl , cyclobutyl 5
Icarbon
AORO M) AR s S B0 AR D0 ooy, e
bukmarym@ambamﬁmlmﬂmeQQnts a nono- to tricyclic
aromatic carbocyclic radical having generally 6 to 14

_ &ﬁgrpo?rpilﬁlgtra%bly antIl glgé%ereﬁ)tly I/e%re)éen?sna%egI aerIdeprroapgtIuI/y]

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

substituents, illustratively and preferably representing methylamino, ethylamino, n-propylamino,

A



representing phenyl, naphthyl and phenant hrenyl .

Aryl am no represents an aryl am no radi cal having one
W@rzogm(,@-,ndependent Iy selected) aryl 10 substityepls iozo10

lustratively and preferably _rjepresenting

phenylanrno di phenyl am no and napht hyl am no.

Aryl carbonyl illustratively and preferably represents

KPR ARH larainbo ﬁsﬂf-b@mkdmn@p hot- hsdt’.dambmnyd hcxyl-mlen oa¥ Midipethylamino, N,N-

no ap oar ar.bon

el NEURI SIS, N aRENE Bty Ksopropy-Non-propy-

:hamo 1N t-genbNahéthylimihe, N-ethanN-Ppak24ralb YndNBheBy N A thylamino. |

atons and up to 5 and 15 preferably up to 4 hetero

%&WFB seI E\ roup consisting of S, 0 and

P’l"t?ﬁ1 \Pélﬁ[}<y AGamaY depiesamisyan dllppasiapqarhegy! radical having one or

5 b @iﬂyépﬁﬂ‘ﬁdﬂﬁyl Seid@béﬂf Qilllbﬂrll sulbBtiB& . ylllustﬂffr@@i?' ?rld é’er bly representing
i m dazoly x yl, pyrimdyl, pyridazihy F F
rPﬂBHi‘BWFHYB%’ ZQWWP@WFaTbWhZ etmom'ﬂmewhrboupd; nsﬂprqwlammo carbonyl,

£ He epr ts.an
th e?gt?gg?éécgﬁorﬁyg : al](ij ?gﬁﬁglﬁ%\gmﬁg&gi el-m{({;\]lommocarbonyl N,N-dimethyl-
minctaende nNI,I‘ydstilbrkan’nmarboﬂ)et dﬁ{emny—rﬁulmSimﬂhbl@FHo&yl N-methyl-N-n-

p{#yllja tg:raﬁbﬁgylypaﬁgﬂr ﬁgnr g;%la Baréqrg I]I]— -butyl-N-methylammocarbonyl

10 -hthalzhﬂry]bemmmﬂno-e.'}@&@ﬂ wmnmxywmwnﬁhcca%m
pyrldylanrno pyrim dyl am no, pyridazi nyl am no,

"Bgﬂ %‘ﬂf'—%}?@}ﬁ})} Ifflg{gﬁaeﬁtg la L%ﬁ@%g}qs b;ﬁogng{ r;érgeﬂ%laar% Qnota or two (independently
stls@ed)l ARyl EUbkAELIRY - iRk BTIR Nk Cﬁ%&t@&ﬂt&' reb*éséﬁ%hé %ét}{)ﬁll%mosulphony}

aud preferably represents t hi enyl car bon
ethylamunesglppenyl pirprapyiaminpseiphgyl, ttﬂprarzmtlyrhm@mlpbmwl,, tert-butylamino-

SQE%{})’ }%ﬁﬁmﬂésglg {Hﬁj %%k%la%qlkgi%g% 1@;&%?\1‘ 8){1 t%afammaéulbhonyl N,N-

rim dyl carb pyri
15 dlelt\"d’@ﬂ”}/'h@ﬁﬁhih@ﬁw,l N-elth}'d}atzmhtjzjrlaanbanyﬂanyb enhmethyk Hnly;bmpylammosulphony]

R e T T REN L -

aMBmeﬂmumgiyﬁeanban&mlme@yﬁsﬁmﬁﬁpmxﬂpno- or polycyclic,
preferably nono- or bicyclic nonar omat i c
4 to 10 and

Ah&s?l é)?rgr)éﬁgrlm(éor ﬁ](lj.l %He Vriglp g: ﬁ]r al l Ept% mgethylsulphonylamino, ethyl-

sr.ﬁplmﬁlglaalbioy rH]ﬁO}ﬁ},(bsu&)hbﬁgﬂﬁﬁﬂo ats@ﬂ?@pﬂﬂﬂﬁ%ylﬁﬁt&r %rgﬁtﬁy'lps%}phonylammo
sel ect omth roup consisting of N, O,

20 Qﬁﬂyéﬂﬁﬁm¥h?qﬂﬂ %F phanylamiag. s can be saturated or
partially WO 2004/ 096777 -21- PCT/ EP2004/ 003910
Alkogpdatonyie diusttREIOT HIACHrefesab B YEResks 5netfx ﬁﬁm) eétﬁcg(gcarbony] n-

nonoc C|IC saturated heterocyclyl radica
- PIOBOR GBI er oRPRICRINYbt elgTifbubny¢ateonyl; ouppmpabwmg and n-

d [l f bl
he?fe))tc}?grrl]:sh (r)]f ﬁ?gﬁﬁgﬁgnﬁﬁg?lr)r (1)1?@55@6: ;{ eqergtgl)? Hp2letts methoxy-
caplmnﬂgmtrm, ﬁﬂ@quarbop)ﬂammb; Wtqpoxxna@enylai‘nmyj 1,sopropoxycarbonylam1no tert-

55 B MLINSLOA P L 1 SELSL 5 Do

tetrahydrofuran 2- carbonyl pyrroli__ dine-2-carbonyl,
Alsgmaybininh llestBiticely bnﬂtmbferthrEﬁlekdh&@aétpl@ﬁMo, and ethylcarbonylamino.
prperrdrnecarbonyl nor phol i ne-

| hecar
Cﬁﬁfaﬁ&m{ér L&k cyc oz%lﬁﬁammo anr? Xycloa]kylcarbony] represents a cycloalkyl group
having generally 3 to 8 and preferably 5 to 7 carbon_atoms, illustratively and- preferably

representing cyclopropyl cyclobutyl, cyclopentyl, cyclohexy! and cycloheptyl.
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EMBODI MENT OF THE | NVENTI ON Conpounds of the fornul a
(1) of the present invention can be, but not |inited

wonmobgeesprepared by 10 conbini ng vari ous knoWr},CTIEPZ004/0039]‘0

nmet hods. In sone enbodi nents, ope- or nore of the

substituents, such as am no group, carboxyl group,

and hydr oxyl group of the conpounds used as starting
rfetcdratkyfeameepiesanes akygloalkslsminogadical daving ersusItyo (independently selected)
P%ﬂ%ﬁ‘?‘e%%“m&‘ﬁ’r BREEkRS, s SR bR stlfg ol fronSimie, eyt
delgdmnlbewyﬂnpehl?ﬂmle@tcw&e@ybm antl cﬁl@i&myd:anﬁyd]t hesi s

(3rd Edition)" by Greene and Wits, John Wley and

|
o R e TR R
arbopyl epyatopehtylyarbdny g cMisHeRGcdrBdnyl hildl GycfoQ&p 1£a%or%{ E],
[FI, [4, [H, [I] or [J] below. [Method tﬁ

;%dla R4 .R-11 R4 R3 R4 R3 1) -\ ] rem)val of

RENSS RS 1¢ 2wy agﬁn%a&d ap élﬁylgg@r@onpz TEPIEIENS apmopP-~to/ Ricsiclic aromatic

‘/cE’r'bacyc(té |r}1dlMl(thg| géﬁer ﬁg W4Hcarm%dsxlltgsfﬁa{‘1@§y and preferably

formula (Il-a wher ei n and R5 are t he sane
d’%ﬁ’?sﬁ’étﬂigef’ﬁw I’éﬂﬁhﬁaadp@na@?@ﬂ nY/ *n Hor OH 20
WO 2004/ 096777 -22- PCT/ EP2004/ 003910 in which n and Y

Q’[r?laﬁ]hﬁdl%gﬁ?etn?ssar? %H]zﬂﬁgo Q'Qcﬂgzﬁ)hagﬂaﬁ 8% or tO§ (%nggﬁegé]egﬁy selecied) aryl
repare he
Fs)ubstltmants ustratwely and preferably representing phenylammo diphenylamino and

naphthylamine.
Arylcarbonyl illustratively and preferably represents phenylcarbonyl and naphthylcarbonyt.

Heteroary! per se and in heteroarylamino and heteroarylcarbonyl represents an aromatic mono- or
bicyclic radical having generally 5 to 10 and preferably 5 or 6 ring atoms and up to 5 and
preferably up to 4 hetero atoms selected from the group consisting of S, O and N, illustratively and
preferably representing thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl, imidazolyl, pyridyl, pyrimidyl,
pyridazinyl, indolyl, indazolyl, benzofuranyl, benzotHiOphenyl, quinolinyl, isoquinolinyl.

"

Heteroarylamino represents an heteroarylamino radical having one or two (independently selected)
heteroaryl substituents, illustratively and preferably representing thienylamino, furylamino,
pyrrolylamino, thlazolylammo oxazolylamino, imidazolyl-amino, pyridylamino, pyrimidylamino,
pynidazinylamino, 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 heterocyclylcarbony! 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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procedures in two steps. In Step A-t, conpounds of the
formula (1V) (wherein R', R3, R and R5 are the sane
vwasiehdgped above and Z, is Cl.6 al kyl, benzyl
4- met hoxybenzyl or 3, 4-di met hox§benzyl) can be PCT/EP2004/003910
prepared by 5 the reaction of conmpounds of the
g%a%d(%J% wherein R, R R5 and Z, are the sane as
de’fsu HEE I A BS Pt v R o i &raneatbered anoneryislis satyrated freterocyclyl radic als
(MRiBeip toRiwd fetbldCatsABeBSed &hinngd @@@V@on%@@%#nf O, N and S, such ag
represents a | eaving ou including I nsta
HAPSEErE atah Batrrblys éqﬂabydrﬁ@ranmdmpmohma—yi pyrodidite3-yl, pyrolinyl,
7 e and triazole, and
ﬂ@@?%g§)g#ﬁﬁ%ﬁﬁﬂg%ﬁgﬁﬁﬁgﬁ%ﬁé carried out in a solvent
i ncluding, for instance, hal ogenated hydrocarbons 10
siitroersiydhatendribnsttiehe and:brlef@fabfyowcme&ﬁd tetrahydrofuran-2-carbonyl, pyrroli-
oe n t hers. such as et hyl et her,
L o I EAaREon R PR PRIk LPRF {efpoaic morpholine.

1$ﬂmdMnmwmmxmﬁﬁhﬁaﬁbm@monat|c hydro- carbons such as
benzene, toluene and xylene; nitriles such as

itrile; ' uch as N, N dlnethylfornan1de

%@wﬁ%ﬁﬂﬁﬁ& d3Nde (DMAC) and
N- et hyl pyrrolidone (NMP); urea such as
I:oﬁmdumtohﬂie-famhdﬁ dRépink c@é}ﬁ %v@QMn)can §9|}fu9ﬁbtq§§ite%l+8 Re, prepared by

i met hyl sul foxide 15 and oth

ERPPBITgIvRYous fpewp methede SOW@H@@@IV?@M@ s:vns @t goteef the eubstituents, such
b8 8minb APRNMS1 &8l The .r ea '
tenpgrgﬁﬁge can§be op?ﬁ%hgkﬁggéﬁﬂg8g%§%gmﬁmnﬂsu?ﬁéssm“mg"mwnah
Coinsoupdiates ase pédvapagesusly. prdftpee¢byre1aoiectotg g:rarmemrh lﬂdS thokSskilled in the

ted to to 180
gft ;@Sﬁé s Ry 'ﬂb gﬁ%teétglré] groups 61666168 E %d iy, ;i’cr?lie(é ve u;E§e1n Organic Synthesis
Con Bdiciva) bp Grgentisnibivhig, JoBH Wildydh@ Sords ONGA YAUresg and
preferably 1 20 hour to 12 hours. The reaction can be

d in the presence_ of a base

B0 OHE Lo B TE el e b0, RS SPRSS tarky. prepared by
tbabrnt[a), | [P (CHIDE [E)} [F}qﬂmﬁﬂ'{l]fwﬁ?ﬁgow

N, N—dllsopropylethylan1ne - dimethylaniline,
@h ﬁnlllne and others. In the case L, in

onpounds of the formula (I11) (wherein R is 00 Y

nyYor 25 Hin which nand Y are the sane as defined

abov%) represents hydroxy, ocompounds of the formg a
(wherein R3, R4 and and Z, are the sane
above and R' is 04/ 096777 -23 - HO

PCT/ EPZ004/ posgf(‘F—L . R R
D) R =
removalof > Nl N
N =N — N =N - . =
Step A-1 Step A-2
RS RS R®
13 R1a
M R s/

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

Q
I

o)
H -9 H
Y g
n B /U\/.\Y /g\ﬂ/y
H o » o1 H

=<




OpY n Hor inwhich n and Y are the sane as

defi ned above) can be prepared by the reaction of
weonpHengety of  the formula (11) (wherein R3, R'Pcﬁipgmgoo”w

Z, are the same as defined abov2)- with conpounds of

the formila (1'1'1) using a coupling agent including,

for .insta rbodiimdes such as N, N5
ot é)g}x&cihdh@{%@‘? 6r§rtgeoﬁmer§p Jetingdpbove) can be , for instance, prepared by the following

Tprbc@dete Bty ki ,Fg nopr opyl ) - 3- et hyl carbodi i m de,
benzotri azol e- oxy tr| S- pyrrol I di no- phosphoni um

I;Lexafl uor ophosphat e (Py ggenyl Phosphor yI azi de.
nl% %ﬂy%’éﬁ@i‘?ﬁsrﬁf@@ fommﬂy ﬁlivd)(‘}’ tin k1, B2, ‘eand R® are the same as defined

G@Bﬁqu"‘t]{?c{ '_A%Il )’den d4 RQ&OJ{}!})%]%Y% 3 Q gg@%ﬁwg%ﬁﬁgn be prepared by

accel erator 0 t'He r'edct1 on
d:hq' ﬁﬁ‘é@n ofi tcompo‘.ald&'; of tte lﬁtrmuhc(lllbl dﬂmln R&),YR“; Ré &]‘ﬁ]’@laare the Same as defined

nated h rb h as_gdi chl or onet hane
B RSP s 25 e RriRe DR Aok s the o aacierined above and L,
d‘ﬁlﬁ*’fﬁk aeledvay, grouvsﬂ@mﬂﬁ¥| foftili@hee, %Qéé}ﬂﬁoﬁnﬁzch as_chlorine, bromine and .

rahydrofuran (THF) and 1, 2-di net hoxyet hane;
%‘i‘ﬁft‘ aﬁ?/]als‘éfh 28 Frigele ad dmazals, Bk EOsy) t ol uene and
xyI ene; nitriles such as acetonitrile; am des such as
Whe NacbBENYE EATBRBHCE A Mkt inuahed
(DMAC) and }lll- nmet hyl pyrrol i donem 5; fogglﬁsg%ﬁ 23% 0%%3%% hydrocarbons
fuch. EH dishloyaroethangg efdorofarai ershd, Z(mnlqmethmef crxhetkeswﬂu e diethyl ether,

T W T T

Firrbonsws@eds txboone, tolmpndoend )ryiienedna:rnei Susle ek ac-Ettﬁutl"l&a@ﬁlhdéB such as N, N-

el tur 84S set nd|
B R BMPE AR Rt e plebecaiae CPBED i af retiwipyregidone (Nate;
usseladukly, asb[uB dﬂﬁ&thﬂfllznnilﬂt&oﬁ&norﬁb(—DMI)OQuthxﬂ&OQJQPQS dimethylsulfoxide

@%Iﬁgﬁi %X about 20C to 100C. The reaction may

e ORsiggally fve goner alibe solventsaslepisd nf@math@l listed above can be
piefiiendkley 1 20 hour to 12 hours. In Step A-2
conpounds of the fornmula (1-a) (wherein R’ RS R4 and
ﬁﬁ: are the sane as defined above) can be prepared by

SFERLRB ETPEEHUIE Cen Be pPiicnally stisiepndisk wwdthp compeinds ta brereacted. The
fle @t |t@n]:(el'a\ﬂre 1s(ﬁ’é@aﬁfyebxﬁr8t hmﬁg’ toRa4b uBé C?tlgdl 8%’C Emcf" %reEerany about 20°C

sanme as defined above) rembval of protecti

19r1§0 5 Zhe seestioreme hel gmdedteﬂ)y"oru giually, B0baisees RcP4dowg and preferably 1

&ﬁ;muaq%ggce 25 sodi um hydroxi de, |ithium hydroxide

and pot assi um hydroxi de, or an acid including, for

i nstance, HCl, HBr, trifluoroacetic acid and BBr3.

RWE?E%Q‘F oanelest a‘\d@mtwnusw sandbeted] ontke Pyeséned O gehasd in@l’ﬂ.tdmg, for instance,
i ncl.udi for e, pall.adi.um on

tal n I nst an
Sggll;lﬁlo r%iﬂ)é)ﬁ c?( s&am cr%rl:ﬁ)y%tf: g];(yraig]e a};{ Cmff and NN-dusopropylethy]amme

dimethylamlme dlethylamhne and others.

In the case L, in compounds of the formula (I1I) (wherein R™ is

Q o]

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
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benzyl , 4-nmethoxybenzyl or 3, 4-dinethoxybenzyl. Al so,
the deprotection can be done by using a reagent such

WO 26Rfbgy7aNmoNni um nitrate (CAN) or
: 30 {’B’B&}Jzﬁmm(}wlﬂ

2, 3-dichl oro-5, 6-di cyano- 1, 4- ber®3equi none
when Z, is 4-nmethoxybenzyl or 3, 4-dinethoxybenzyl.
2004/ 096777 -24- PCT/ EP2004/ 003910 The reaction can be

carried out in a solvefjt 4 ncluding, f@r instance,
hal ogenat ed hydrocarb svweh as di chl oranet hane,
chl orof orm and 1, 2-di"chl'dr 6Bt hane; €t hers sixch as

di et hyl. ether, .i sopropyl H et he®f di oxane and
tetrahydrofuran (THF) and 1, 2-di nmet hoxyet hane;

~aromatic hydrocarbons such as benzene, toluene and

X yih @high n P\ didamit kythd BrdeAnddido (Vi be epmdd byl the Rhaiwh de compounds of

§ A UhNIE D Coernind o', BY g hs g a5 oot compounds of the
( Pbdhd)a (i) ?usﬁF nﬁtcbyﬂimg tdﬁ%:Rlldi g %qﬁ?tanc{e%r))odnmldes such as N, N-

N- et h Ip%rro I di none oxi des such
didifee! prpesliimide emfﬁ)?-dua«rtb}dmngpromdbﬁe@slcn@phm@,,benzomazoze -

e a
V\g/thg:?ﬁt!n Ldg-&gﬁh% ]}oﬁ%ﬁgﬁ%ﬁﬂgoe\]go@%ﬂa{e ngf&B?ﬂ%) ?WLényIphosphoryl az:de
sdl- hoeimxssweheuﬂ@d -fydonxybdueotidzsit @cbnabclvae OB eanditlelke can be used as

a t|on tenperature can be optionally
?aﬁiﬁgﬁﬁ g %% compounds to be reacted. The 10

reaction tenperature is usually, but not limted to,

aﬂbuteaﬁl@ntsﬂayl&OﬁrﬁEﬂjoﬂriﬁfaes’oasbhb/mahﬂmg 2P Grstaher, llgﬁg%nated hydrocarbons
The.rea ucted faor. usually, 30 m nute

¢ 6 BB A pr CPUPRITY O foufeNGoaEpaRsts Sih a0 diethy eths,

Cﬁ;ﬁpﬁpbﬂdﬁhe@fdl&ﬁﬁe fafdl 'i@&aﬁ%c{rbﬁlh% @HE) GRIMBL tﬁhﬁ@{hbyyethane aromatic hydro-
aval | abl e or can be synthesized by conventi onal

et PR Such a5 temsppdalugle ©doyige) nigilssgueh @& a@lopitele3amies such as N, N-
Ry 1EEhanffd N > :
TR R KO M AAGINDI ) i o,

( pqey chl( \As) 1 NdHne(thﬂ)Z -fendlazpliddnone (DMI); sulfoxides such as dimethylsulfoxide
(DMSQ); 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 mﬂaw)llh be conducted for, usuaily, 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 av)

(wherein R™, R, RY, 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 écid including, for instance, '
HCI, HBr, trifluoroacetic acid and BBrs. The deprotection can also be done by hydrogenation
using a catalyst including, for instance, palladium on carbon and palladium hydroxide, when Z, ié
- benzyl , 4-methoxybenzyl or 3,4-dimethoxybenzyl. Also, the deprotection can be done by using a
reagent such as ceric ammonium nitrate (CAN) or 2,3vdich]oro-5,6-dicyano-1,4—benzoquin.one

(DDQ), when Z, is 4-methoxybenzyl or 3,4-dimethoxybenzyl.
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H Coirpounds of ‘the fornula (1-b) (wherein R3, R and RS
are thée-sane as defined above and ZZ is t or in which
w0 a0wd/e¥%7er € the same as defined above) can be, PEWEP20(}4/003919
i nstance, prepared by the follopgtng 20 procedures In
t wo steps V\D 2004/ 096777 -25- PCT/ EP2004/ 003910 In
%_hg mpounds of the formula (VI) (wherein R3,

fRactszan 123 cagffg OZQmatrselvmenc@m fos instiofd, heldzaabied b})drocarbons such
c n
7 &g PO RIRAE LMo b uh B ARl R BRNITROL: B ctver, sopropy
asthereﬂqom aatb Mhydmﬁli’anc(mbmds}dfmdﬂheyétm‘xﬁuhxﬁm@ﬁe hydrocarbons swuch

f d
HOBLELR. Ehih? bl 838 niuR P aeaf R Bl oAt besmice OMA )
Tha-dieabyilizens, cadrabpdradviantpposcisiny  ¢oRgus! eplstnnéd;yq 2-imidazolidinone

@\aﬁnﬁe of a Lewis acid or Erotl Cc aci ds, such
at & Pe Nty alidmone MYF) cubiesides sueh as élemlu&satf‘mnge (DMSO0), alcohols

agRALs MEhbhASHIMbE ¢4k cﬁ'
v se methanl ethan Solﬁv anol, 1 %ﬁ(ﬁﬁlﬁ(y}a’gd ?e%?ﬁ%t%ng? z’mé:3 others. Optionally,
hiioss &9st %fdhfrﬁﬁéhreutsaﬂb@ﬂlsﬁom thehised allgv2-cehi bdmlnoued) em&mada

et hers such as diethyl ether, |sopropyl et her, di oxane

oD LR UERS: GHEbITE o Bl B OB e s
xIWOélne tergpathtuye warssallyOptiti ron Binktyd tot $up0°ar g0 wf aﬁd}ﬁeferably about 20°C
j.hsel ected f om t(& él sted bove can be mx
use ﬁtﬁ

8“‘?“e'§‘8¥ b1 %t Eﬁ“é X% 2 mavigHia %hws/and preferably 1
Qﬁ)ﬁl’deﬂelﬁﬁhs.ng on the conmpounds to be reacted. The

‘reaction terrperature is usually, but not limted to,

out 0 8OC and preferably about 20C to 100C
é“PrOE‘é t ﬂ'a'g}ﬂ%@ &%&afaﬂ]@w%@@yﬂll&é@axr|cm bpynhesizadey conventional
treetdishours and preferably | 15 hour to 12 hours. In
Step B-2, conpounds of the formula (1-b) (wherein R3,
%H‘Eﬁ‘% and Z2 are the sanme as defined above) can be
6 by the renoval of protective group Z, of
conpounds of the formula (M) (wherein R3, R4, R5, Z,
and Z2 are the sane as defined above) in a simlar

nn of Step A-2 fer tihe preparation of cdﬁgo nds
of™d formula (h-a). npounds of the for
are, co rciall y avai |l apl e {or gan be synt hesi R
coR & ads. Rgg HoO z"' 0O
 of
yny rJ gy H O a }V)H 633 N removal of  Z, Ne_oN
— ———
o Step B-1 &5 » _Step B-2 RS y
,H A -2
m N (V1) N (-b) " 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

\“'HVI}( \\/\Y

H , or

3

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

procedures in two steps,
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R\ R(VIl) RRrenmoval of ZRI\ R N N Step'c-l N N
Step G2 N/ NRB\ RRHR I" H 4~ u ((I~~""}}--Y

WO oGV 11) H U-}-Y /"HRH , 0_0 WO 2004/ 094 /dp
PCT/ EP2004/ 003910 - 26 Conmpound$ -of the formula (T ey 0?10
(wherein n, R3, R4 R5 and Y are the sane as defined

d th
(%Yeg)) B- ?]SQOFI)}}PO gfl ?élée Oﬁm? ﬁg‘sgt(grbgrg%{}% g%) Z]Eb &_ 11 and Z; are the same as
Gbﬁ‘p@ll.ﬂbdﬁe) ofn bd@ef06d Bl tBe feyétloh)of (;M}%uﬂaé"oﬂhe Bﬁmuﬁ‘tﬂ) {(wherein >, R*

are the sane as defined above) can

E‘? é’ﬂgrzea"etf * t9me aselshnsdavor Wreowaersis of thehorrfude I(IYI] {avherein Z, is the
(shihg o JURBELIHD are t he
defi ned abov esrg\:/%nmtn g{ééﬁg H%g%{%gg s of hz%sh R RS O%fﬁyd“de
gggereln n and Y are the same as defined above) The
ERriym q‘i"&?e haptageondylcanductédin theqoésendetof Iariehfusdicmg:\r protic acids, sch

Q t car bons . suc
R e A R o B N B S Rl ansisyes
et hers such as diethyl ether, isopropyl ether,

dihe xengoramaly b@txﬂah&y dutaﬁwraiwe(ltTlldEI)Jd}aQ dfor instance, halogenatéd hydrocarbons
omati.c hydro. 10 carbons sucﬁ

t
_ %%cﬁz%:qg‘i c%?( 1 oel én%n%{lqillsgﬂueas 16{1?,1 [ether, siseiomd ether, dloxane and tetra-

apdofrant(THEFpandaind- dﬁﬁaﬂﬁab&?&ﬁhaﬁ& Abmadte r%ﬂ%‘é‘ﬁrmﬁllsfs%m&&ne toluene and

(NV%@ N- di met h | acet-am de
?}9‘?? cS:I)Ht‘GBEH » Prgus)more gf Sglygrns selected from the listed above can be
hidddhd®dedy! - 2-i m dazol i di none (DM ); sul foxides such

as di net hyl sul foxide (DMSO); -and others. Optionally,
gﬁo or more of the solvents selected fromthe |listed ,

folFac iR erperatiie e ba watiens i set TSpeTldmgrapatbt icompounds to be reacted. The
teada tak ﬁur@ q&gus?glgg J%? ﬁ.ﬁjlltgd ls(')e%b d?g%ﬁ % e¢ g}ll({JPrgfe{ag]y about 20°C

conpounds react
9s1981G.yThe b@ﬂctlmmay ibrricomiicted forabaudlly, J0GninOted &OL4 8Rds and preferably 1
Refer 2qgg% about 20C to 100C. The reaction nmay be
conducted for, usually, 30 mnutes to 24 hours and
greferably I hour to 12 hours. In Step C 2, conpounds
fSterhi@-2f emmmmS(df 18) fofmiae (BbYuero R, R, R hrd 158 a5 defined

‘ d 20 b
Jbla e arec{ Eé‘{;f \;%n%vragﬁlgp Zt)ectg%n%@.‘%pgm{pd:gaépuq% @f the formula (VI)
(ﬁMhEI'mIﬂ Iﬁ’ R\/[RIS |2), an&i Z4 W @keedathe s défthed BovelRBy a Xm@grdm%nglaﬁf%tep A-2 for

ﬁ ane efi ned above) in a simlar manner of
'fe]faé? ontoa‘éor?ﬁoéﬁ‘gsr%ﬁ}?ecfﬁ”wla d@pounds of the formul a

(I-a). Conpounds of the fornmula (VIl1) are commercially
GongoliaR| of tRIfoeila D 3¢ Eﬂnli}ﬁébéﬁ)ga\gﬁable or can be synthesized by conventional

methods.

[Method C]

. Z!\O OCNWY i\
» 3 "
| SN (V") ) removal of  Z,

{I)] ~H C VI " ,
..c

R® R® H _
| /ﬁ\N’H—)FY - J\ H'}'
N HOH : _
/
H
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conventi onal met hods. WO 2004/ 096777 PCT/ EP2004/ 003910
-27- [Method DI OLZII Ol YpOHO OHRaR RJ[ \
wRB200kM67R4 R3 renoval of Z, \ Ni N Step D1 NKOrSirems/003910
D2NR5\RSOf' IHI,‘RSIHMOH NCH N~p }nY N

O Y (II)y H(X I IH (1--d) H H H Conpounds of

e for R5 and Y are the

%f?%écamabdw whfpin ‘l’bé{ Kol jad Vi e sppe pasafiled above) can

bbé rdaenstacal:é , QWipRgq 9{ afeeawvﬁﬁ gnecédms %@B%te 2 In Step
D1, conpounds of the fornu erelﬁ n, R3, R4,

R5, Y and Z, are the sane as deflned abov ) can be
pielien 6d- Bpmppends e dei formus (¥dtoberds roR’ e Rf,0 aud &, are the same as

(c!elﬁ)aeé %ﬁ@%ﬁaﬂ bgﬁre{aﬁ% q—@ t%ﬁ ?ia({oﬁné}oh]?ds SR 4 ()mla (II) (wherein R?, R*,

defi ne ove oun nula
(Rt\?rwld@ larerthasmlne\ﬁsafreﬁnedt d’b@v@aﬂm @pdedds pé theabomaa evith twherein n and Y

fesent s ng group including, for instance,

F}ﬁéﬂ“%T”%ﬁ ‘ﬁ%ﬁ %s chl orine and bromine). 10 The

reactlon may be carried out in a solvent including,
f’ﬁfe rEASibA NG, beh&h%&ﬂl@ﬁ:ﬁd sBvelt ORAEINA For AYGRcedRalogenated hydrocarbons

hl or than chl oro orn1and 1 2-di chl or oet hane;
ﬁbrag fﬁ&ﬁ eetqlfi;}r Wan@t B&$rs such as diethyl ether,
dtdib&%?? e dfcﬁcﬁﬁeas})éﬁfeQQWd?d?ur(aﬂ_ '(*Fﬂ{F Beh 1,2 dlmethoxye?@gc aromatic hydro-

nethoxyethane aromati c hydro- carbons suc
sarborhich mp beresre, 4leeng wné elenayinitriles euchsasclqctaitrile; amides such as N, N- -

%ﬁétﬁﬂfotr&bllnﬁlg m;ﬁ&% ali e%?lg%ﬁ}g a%ecﬁjl\qﬁSFXnJ R nﬁﬂ}]rlpyrmhdone (NMP);
Nrewe siopl yrkbﬂm@dwdﬁ{uﬁil‘dﬁ)mhd]rﬁmu r(M/IBuehifmdes such as d1methylsu1fox1dc

iDi\%/Id?qj ?ﬂYl'g: Pg{j%n&a g otlrvlﬁdl\glé%%peeoj & DMS(S’%‘F{'BF §ele%§c{ g%ﬁ él}squliﬁted above can be

hwwx&mmmmmb of the solvents selected fromthe |isted
above can be m xed and used. The reaction tenperature

n_be.optionally set dependi ng on the conmpounds to be
188 Kesie eeerap e ?fn"&*@ﬁﬁbfr%? demsndige g8 ibg fampogids e reacted. The
kdaBlidredmperatuadig h&Euaﬂﬁ B nd Bfinftedan dabBl.€d e ky- O’J‘Jﬁg;ﬁ eferably about 20°C

20' C. 20 to 100C T reacti on may be conducted
Thestsagtion gpaysbe epnguctetbler.cusually, BP afimttesstoy24| houwrs and preferably 1

hour to 12 hours

In Step C-2, compounds of the formula (I-c) (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 (VIID)
(wherein 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 (VI} are commercially available or can be synthesized - by

conventional methods.

T
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25

hour to 12 hours. In Step D2, conpounds of the
formula (I-d) (wherein n, R3, R R5 and Y are the sane
vasfiehdgped above) can be prepared by the reno ét .
protective group Z, of conpouneds_of the fornulg /5?{(1'03/003910
(wherein n, R3, R4, R5, Y and Z, are the sanme as
defi ned above) in a simlar manner of Step A-2 for 25
{Methpd Bpar ati on of conpounds of the fornula (1-a). WO
2004/ 096777 28 PCT/ EP2004/ 003910 Conpounds of the
formula (1X) are,comrercially available or gan be
synt jesi zeb Oq\Fg\@nt iflonal " nethods. [MetHpd EI O ~a
Hnl Z, . H3 RR (XI)T
iNs Ni-N Stepg
’}ki | remptaioKl3:) HYQSH (I -e)
oun sDoftheN(y la (1= wheAnej Bnn, R,
R5fand Y are the san¥ as defif8H2above afd 1,
- NH, -NCl:6 , or y0-) cag
I nstan epared by th ofi n rocedures
steps. ImBlep E-1, conpounds ot~4 Yormul a ( N
(wherédbn n,1Q, R, R4, XR5, Yiand Z} are thegsame as "
defined aboVe) can be prepared by the reaction of "
conpounds of the fornmula (11) (wherein R, R4, 10 R5
@8fpoindsPfahd REmaR i v '
of the formula é;’(:zzd)g)mgr%gmn%ﬁ I@%R g%}ddwﬁ?i\kp ggt ééw;da%r%r%md above) can
Y @A o

bes fop éfstanesy pecbere lletyénetprogedingslinrigo sfeps. i nst ance,
aryl formate derivative such as phenyl chl orofornmate;

H%t%'ﬂé%@%{)%‘éio\f ?ﬁei %ﬁmﬁ%!‘ gjla)aggtrepgxq IR CRe (igs,p{}oa% dgare the same as

and triphosgene; carbony e detivative suc
defiedzhoboroph 8t prepated by the f@BIdn ofanthpounds of the formula (1) (wherein R?, R%,

s s | di 2, A tri I T dt i ke. .
e R MR T U —
theredmedis Agfinddabovamtl AR E@restiad DReVaE etbup YRG! BB MStance, halogen atom

sugh %Eoﬁ.di ch].or onet hane, chl orof orm and
SECRAS T PEEYARAE) et hers such as diethyl et her,

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 diethy! ether,
isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro-
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile: arh—ides such as N, N-l
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP);
urea such as '1,3-dimcthyl—2-imidazo]idinone (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 26°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 (VII)

(wherein 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).



i sopropyl ether, dioxane and tetrahydrofuran (THF) and

1, 2-di net hoxyet hane; aromati c hydro- carbons such as
woenseoe;77t ol uene and xylene; nitriles such as pc1/EP2004/003910

acetonitrile; amides such as N28N di et hyl f or mami de

(DNF) N, N-di net hyl acetam de (DMAC) and

T gﬁ%ﬂ%ﬁ% t@%trh ?Aﬁngggg ([r}%\/g%mﬁ%fﬁ%hjy( Wlslyle gﬁ%ﬁ%&eﬁ@tgesazed by conventiorig]

@pﬂméhally, two or nore of the solvents sel ected from
t he Iisted above can be m xed and used. The reaction
i ure can be optionally set depending on the
onpoun s to be reacted. The reaction tenperature is
usual ly, but not limted to, about 0OC to 180' C and
preﬂgrabl* aboyt [20C ©o | OO C. The reagtian may be

éeg ct ed™f of (NS ua% 30 mnutes to 24 s and
prefe ably 1 25 hour, to] 12 hours.. WO 2004 09 777
P 2/ 008910 - 8t ?eachmmmmmam b& X

eousg¥ carri ed ouh in the presence of base
f ot'Fi Hstarace‘ or gani ®ern? nes such as

, N-di i sopropyl

i Re, H
4- di met RyTgat'nopyri di ne, @ﬁﬁ,@%f~wn Step E-2, Jk,}%f“
conpgynds bf the formula f! -€) Quberein n, &),
) R4, RS and Y are the san®Vas ' 5 defined above) can be
e prepared by the renoval of protective group Z, of
5 Compouisas theffotinga (Tfep (whghdin £,40) X', RMagd ©iaft the sfho as Rfined above and Q,
rerﬂc% ﬁd Z, ar e t 3 sane as, defined above) in a
S Pﬁr FrEhners 387-" -§F dB) A2 bs. §or ipFiancsy erseared bihe dpllowing procedures
isompaemds of the fornula (1-a). Conpounds of the
fornula (XI') are comrercially available or can be

I % i.zed nventional — methods. 10 [thhod F) 0
Bo¥ comﬁaurés §?Pﬁe| fomulpedB(Wheger . €. 3K R R°QY @il Z, are the same as

dei?d agmie) I(\:Iﬁﬁllﬁfsl%?lgﬁa}@g\%r the R‘agﬁcﬁ‘)"bq cgﬁi)pgun]df ot fog:ulal\hb (Nherem R®, RY,
10 mP Z, are the same as def ned above) w1th compounds of the formu!a (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, diphésgene and triphosgene;
carbonyldiazole denvatwe such .as 1,1-carbonyldiimidazole (CDI), and 1,1 *-carbonyldi(1,2,4-
triazole){CDT), and the like.

15 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 diethy! ether,
isopropyl cther, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro-
carbons such as benzene, toluene and xylene; nitriles such as acctonirrile;. amides suéh as N, N-
dimethylfdnnamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP);

20 urea such as 1,3-dimethyl-2-imidazolidinone (DMI); and others. Optionally, two or more of the

solvents se]ected from the lisied above can be mixed and used.

v The reaction temperature can be optionally set depending on the corﬁpounds 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

25  hourto 12 hours.
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H (Il a) NH2 (X111) 'R (X\/) O HOv renoval of Z, d
R3a (....} Step F-3 N-NR5 1 \ R (1-0 H Conpounds

“szdokygg(f-,p,r mula (1-f) (wherein R and RS are thﬁcﬁﬁiﬂ%omoss’m
as

as defined above and R3a has thg. sanme significance

R3 as defined above excluding hal ogen), ¢an be

prepared by the following procedures. 15 In Step F-1,

C RF6RAHER c45F ber adaritagepmslacaied out irf thia@resérve RY 2 bR iaciddidg, for instance,

ArBarid) e ove) d b .
B RO Tie S B Se R aRER AV A PP fiptien dmettytanii e,
Ricthylehiline, adanethyﬂmnxswmdms,_aﬁefotiﬁﬁ;d above) in a sinlar

manner described in Step A-1, B-1, CG1, D1 and E-1.

B T iR B Bl R e ot lg‘a%v*g}’ e the same

h&ﬁ@&‘cbmwgdcabybet ﬁ]@pzﬁ‘@ﬁﬁ? i8N reHovgIo EtBye0 of compounds of the
Bo r%:@gé})x,ll (wherein R, R5 and WO 2 O 6777

gy Qi §0 Ris &t hand gnare dke sefe wettfabbulm)ve) in a similar
VihdnflerCT IR WISl for @ ﬂrﬂﬁraftlgﬁ B‘gjéo?n,#o&c?g)of MBGLERH rt)l/'z%a s

the sane as defined above he reaction ma
carried out without solvent or in a solvent includi ng,
fompeds ghthe foranieXd) asei cpmmersially evdiyble et twarbe simbaieppy conventional
eidaglys - di oxane, and tetrahydrofuran (THF) and
1, 2-di net hoxyet hane; 5 aromatic hydrocarbons such as
benzene, toluene and xylene; nitriles such as
Methodilri | e: ani des such as N, N-di net hyl f or mani de
(DMF), N, N-dinethylacetam de (DVAC) and N- net hyl -
pyrrolidone (NWP); urea such as

3-gi met hyl - 2-im dazol i di none (DM ); sul fox?i,de such
as* met hyl sul f oxi de (DNBOjf and ot hers. Opti%naj |y,

V\gi or) more ‘a't“ﬁg‘e%ﬂ vent® sel ected from t heck| 6
ab ben-tineed and useg, 10 _Zhe F ezt t%h [
tenperghure can_be optionallly St depermdi™dg on p
conpounds to hgpkgacted. Th eact i ¥ap Fizenper at W i
t not limted to, About OC to 180C and ,
prefera about 20C to 1(ﬁ)C reacti on may be N
conduct ed tn, usually, pmon § RO 24 hours H
prefef'dbly 1 a N W

O
" HO
removal of Z, 3a
Cl 1 X R
Step F-3 ‘ N =N
R
R
= N
(-f) H

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 (XII) (wherein R', R® and Z, are the séme as defined
above) can be prepared by the reaction of compounds of the formula (II-a) (wherein R’ and Z, are

the same as deﬁnf;d 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 (X1 (wherein R', R® and Z,




—

15

20

hour to 12 hours. The reaction can be advant ageously
carried out in the presence of a base including, for

wioneb.aeee;7 15 organi ¢ ami nes such-as pyridi ne, ' PCT/EP2004/003910

triethylamne, N N-diisopropyleihyl am ne,

‘dimethylaniline, diethylaniline, and others. In Step

F-3, conpounds of the formula (I-f) (wherein R, R3a
el tRsame es defacd ehose)asthohrefripoenis 0§ﬂm\ie)nldﬁa(ﬁ<1b’b(\>dreeqamﬁ2édls the same as
beshdeegoval of protective group Z, of conmpounds of
ornula (XV) (wherein R, R3a, R5 and Z, are the
sanme as defined above) in a simlar manner of Step A-2
fThe redetion 2@y be expaedatut withaf sciemp ovindssobenitiduding, it 1ﬂstance ethers such

e TR oL A ot TS B ensenn

mﬂMQ&yerB&Q%&Qﬁﬂ%ﬁzeBg%ﬁE&o%/ )Q%@Llees%ch as acetomtrlle amides
[Method G O O Raa Rea H R4da \ R3a Raa

N“?‘Nﬂ% XV H- %ﬂ?th}f‘ﬁ@ﬁﬁvm @M@g Ny Tnirpghylacetagridey (Wﬁchsand N-methyl-
py}rol%dﬁ@ (@‘I\%P)R%;ea Suck as R 3= h%erﬁ#ulzglm?ha%l d(y%%% (HI\&I?](V Hl}omdes such as

npounds of t e
F@ﬂetbﬂﬁmmldm(@MSﬁ)é ad wthems Ogadna g dwa lboineread dhdRbdventsaslected from the

E§§d§§ﬂ3c§$9§%%k§9QﬁEaﬁs R* as defined above excl uding

gen) repared by the 5 follow ng
procedures In Step G—l conpounds of the fornul a

(T}&/Ir¢acti¢mteeperiaturdRean HE&&)IiO)EMH, se%pﬁﬁtﬂng?on &fe&:oh‘bﬁurﬁal’fﬁ be reacted. The
ction of

Eeaﬁ%chﬁ{?alg)grgp%bﬁ\és%w ﬁ;ﬂl goet(l%)’see ar Plétl léogéggd preferably about 20°C
N OEZC. TherchdtonSMTELASnaRtddnRe 1@@91!'920 MIIUHES GO PR HAOESand preferably 1
f the fornula (XVI) (wherein R4l 'is the sane as

gFitdehaBdve) in a similar manner described in Step
F-2 for the preparation of 10 conpounds of the

fre¢ paat@on( 5} 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 simjlar maﬁhér 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.




- 10

15

In Step 0-2, conpounds of the formula (I-g) (wherein

R, R3a, Rda and R5 are the sane as defined above)
wapnyevsprepared by the renoval of protective ,
of conpounds of the fornmula (XMil.) (wherein %‘@Hﬁgéfwomm
Rda, R5 and Z, are the sanme as defined above) in a

sj.m manner of Step A-2 for the preparation of

c@ﬂ% k of the formula (1). 15 Compounds of the
formula (XVlI) are commercially avail able or can be

gnthe3|zed by conventiopal nethods. (Method H O O

O HO C Raa HWR HR3a Ni NNi Nrehoval

iN R5 Step H-f R5) \ Step H2 R5 (XWH
*(1-h)rHR * RS B4/ 096777 -32- R® R*
4/ 00391Q)><V.)Con'pou dsnof the fommde %, -h)l

e

(whereifn R, R3a_and RS are{ t he same as—def+ned
abov be peepared _ f ol | owbstege-pr oce

In S , _conpounds of ‘th rgula(XVIII) ( re
R, R3a,

&nd Z, are the sa @’s defi ned above)
be péEpar ed? by the reductéven of Compounds of the(g)
forrrula ( XV) (V\/nereln R' 5 Rao, R5 and Z, are the

k: dfhler}ed hydr ogenation using a .
amg‘i;s&i 8181? hﬁ ?rﬁfgpn e an§,§| RECINE) ﬁﬁ“ghascéqugﬁ above and R
t e R mmaceaf Nisi 3y S
?‘ﬁ Q,Ot assi {jgm acet gt e. SThewr eg@??%ﬁﬁgﬁn&&alﬁ% ?ﬁ?’ga’%ﬁfpﬂﬂi by the

MERrQREAYeS ncl udi ng, for instance, ethers such as
di ethyl ether, isopropyl ether, dioxane,

nestepiayd rC@B]H{)lﬁ'HS Q)ir i3 )foﬁﬂ@a é( fjg%:t JIRY eﬁah ﬁlRu and Zh'ﬁra the same as

aromati ¢ hydrocar ons SUC enzéne ene
Kfmed abovs) easrhs| rsel@mdtbyatbe reat tanad] compbinaln of the formula (XV) (wherein R,

3a d t t b t
il %ﬁ@%hﬁe ﬂhéé%%%@% ned AROE) ! e cggﬁo@ OBBT[}‘\A%MHHFXSVGQ (wherein R"a

ers e reactil on nper a
Getb% pRdleny drﬁntm@owehmwndﬂlat ﬁlaiﬁ&r Weefib&lin B F-2 for the preparation of

n er at is usually, but not limted to,
a%%)%% %o&ﬁ%@%ﬂéﬁ preferably about 20C to 100C.

The reaction may be conducted for, usually, 30 m nutes
InStgMGRoenmspoandt qintief fofralih YI-d) (whéreAQUT REORE 2nd'RYULTS 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 {.

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

conventional methods.

{Method H}
O
21\ 21\ O
i HO
| 3a H Raa 3a
C X R I N H X R
| removalof Z |
NN 7 N =N - N.__=N
R5 Step H_1 Rs . S(ep H-2 R5
1 _R! ' 1
N N Ih N
XV H {XVHIy (1-h) H



In Step H2, conpounds of the formula (I-h) (wherein

R, R3'" and RS are the sane as defined abov;) c?n be
gpanwd7by the renoval of protective group Z, p&f/epr004/003910

v‘g;npounds of the formula (XVI13)- (wherein R, R3a, RS

and Z, are the sane as defined above) in a sinilar

f the %L rfﬁ%ea"@i% (I-{RO(\E%%QH_ %rég? %nadtlgsare & same A ggf%?ed above), can be

RETYER2H 0 DDBGiHY procedudlrt hod 1] O Z, -0 0 Z1' O3 p
R-LRHXXRVRSS (1) RIS NINNNIN Step
0

- NHZ NH '
1§%§§f§mﬁp‘xﬁﬂ"? i of gRRcToriE LX) Caerem Rs A R%@@LZ{ arg the same s
Niequaiabo(rd) can) be@parbh %P tHeQERQGMT ceﬁap&lhg ;;P{h@g&ﬁb gd\)) (wherein R,

5-%yh%re|n , and R5 are the sane as de
r"’Qﬁlzeé"é’n@"% Sgne @ ﬁeﬁpedlabwehyy hydfopegmtion using a catalyst mc]udmg, for

instance, palladium on carbon and p]atmum on carbon in the presence of a base such as potassitim

acetate

The reaction c¢an 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
10 such as benzene, toluene and xylene, alcohols such as methanol, ethanol, 1-propanol, isopropanol

p - 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

15 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
(XVII) (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 (T).
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I'n 5 H, or Hin which n and Y are the sane as
defi ned above and Z3 represents hydrogen or C .5

wal ¥askdos6an al so be prepared by -the follow ng ,
procedures. In Step I-1, conpouwds of the forntld (R o

(wherein R3, R R5, Z, and Z3 are the sane as defined
ﬁﬁng%4ﬁ3n be prepared by the reaction of conpounds of
t la (1) (wherein R3, R4, RS and 10 Z, are
the sane as defined above) wi th conmpounds of the
formuha (XIX) (wherein Z3 is the sanme as defijged

aBevell in a S|n1lar Qann?r described in Stkgp B-i for
theopr par ation conpotnds of t hee formul@8 (M). In

§

St R:"onp(b’u of et hel f otamul- a()% 1) (Rthe *R3,
R', , and P¥are % Py «ne as "défined abbveland
R a regflisent s WD 2004/ 09627 34- PCITEP2004/ Y10
11 0" YCDStdp$1(ny H or H iS#PWAich n-and Y,
are ®he Fang as defi nedgaboyey,can be prepar 84 b e

reacti on~o< compounds of tl ormul a (XX) (wher _R™
R3, y R5, ™% and Z3 are th&”sane as defined aboveW
wi t h. conpounds of t he"for mulia J(XXI') (wherei xR a "h‘r’,ti
Li are the sane as defined aboyek in a simlar mander
5 described in Step A-1 for the prepg ation of
conpounds of the formula (IV). In St 1-3, conpounds
of the fornula (1-i) (wherein R' "B Nr4, R5 and Z3
are the sane as defi nedemeabeve) car? ared by the
~renoval of protective groupyZ, of corpounds of the
formula (XXI'1) (whereins@m R3, RaN ,  Z, and Z3
are the sane as defined above) in the sa manner of
Step A-2 for the preparation of corpoun f the
formula (1). 10 Conpounds of the formul a Xk=and
(XXI') are comercially available or ggan be ;Znthe5|zed
by conventional nethods. Preparation of |ng :
conpounds of formula (11-a), (11-b), (FLC)*bn (11-d)
" 000 z, 02". ~
Compounds of the formula (I-i) (wherein R?, R* and R® are the same as defined above, R'?

represents

o 0 e |
H Sy Hyy
)IN*HY )'k/\y /6\(\%
H ’ , Or H

in whichn and Y are the same as defined above and Zyrepresents hydrogen or C,.5 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 (I1) (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 (XX11) (wherem R%, R, R’, Z, and Z, are the same as

defined above and R"® represents
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OR-H~pZ~-00GO (XMGRCe RH (XVI) Ra \W R' R

N reduction NN Step i-1 Ra Step i-2 Stepi-3 Rt R

W 200Mas7¢KXI 1) (XXIV) NGO, (XXV) NO, (11-0) NHpcT/EP2004/003916
reduction Step i-5 reduction reddietion | Step i-4 tl
Stepifi Oz OZ O 2, Op GGx. 0JIb RS | RNH

NH, (11d) NHz (ll-a) z (ll-c) 15 Cbnpound of the

formula (11-b) (wherein Wa, 84a RS and re the
sanme as defined nYcan r |nstan Yepar ed
by the follow ng prqgcedures. In St\e'p larl, ounds of

~the formula (XXIV) (wherein R3a, RS and z, arethe

same as defined above) can be prepared by the

rieatidhanandflY srenosane as aéfidel ebdvey amilta pf%&leh b% HeWBREBA Bf compounds of
2004/ Q967,77,-35-  PCT/ EP2004/ 003910 are

d Z,
Fﬁ%?%n’ahlé %é%) §Ehsreia K o ole)Znind B ETSﬁW?ﬁ“Gé‘S Sefined@bove) with compounds
farfRmbE (x1s ‘(\Qﬁe"rﬁh RIFBR 1 Sark AR & ﬁngdeix_ﬂ g(%dln a similar manner

above) in a simlar manner descri be
tdsecripp@ivaiten Adrfoothe prsnpetiondy cobpands offtbu; fmrlnala F). In
Step i-2, conmpounds of the formula (XXV) (wherein R3a,

M SteB§ 3a%ﬁuﬁé’§ & tﬁ%nﬁtﬂ?@[};ﬁ@\é}% t{_])xb E\Sglfo ’?‘ﬁ ? %? r]ug same as defined

prepared b e reaction ng
(@odeYpan(hetreeraied biR3le, reRbvalnfpro@ctiar godp® of abRp@AMds of the formula (Xan

(SRR AL BRI L RS LG ) e ot i 2

Sorthd prepaiRivAI calapsnidedhd orpilem).G 1 for the
preparation of conpounds of the formula (XVIl).

Compounds of the formula (XIX) and (XXI) are commercially avéilable or can be synthesized by

conventional methods.

Preparation of starting compounds of formula (II-a), (II-b), {Il-¢) and (1I-d)

O o) 1

4 Z.
\J:'\T o ’\O "o 0
Lry 3o
LI O A8 Ja R R
R H &V R o R reduction ] =
:: — . ]

Step 1 N a
F i
R R
-y ouv)
redguction Step i-5 reduction
reduclion Step i-4
' Step i-6

O
Z,.
o
3n
iﬁY Y
N._ 2N
Rsl@ ‘ R’jﬁ
[ Q NH,

(o) {it-c)

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

be, for instance, prep.ared by the following procedures.

‘In Step i-1, compounds of the formula (XXIV) (wherein R*® R’ and Z, are Ele same as defined

above) can be prep_ared by the reaction of compounds of the formula (XXIII) (wherein R® and Z,




e

i ™

S
“

mpmet™

10

15

20

25

30

In Step i-3, compounds of the fornmula (l11-b) (wherein
R3a, R'', R5 and Z, are the sane as defined 10 above)

wapnoheepiepared by reducing the nitro group of

CT/EP2004/003910¢
conpounds of the formula (XXV)3gwherein Fg %@f /o0

and Z, are the sane fined above) using an agent
metals such as zinc and iron

gqﬁ¥ud|ng é%ﬁ |ns&§nce
i PhEmsr BLeHEY BPva et cemerwds abthe fomula(@ihtdierein R™ is the same as
Ry ie@Gbb WY irfa ﬁﬁx'ﬂgr Iﬁmeﬁg&&ﬁtﬁd 11‘?§t'e F-Lfor %}F«g}g{ﬁﬁon of compounds of the

chloride, or by hydrogenation using a cat

iforemlad®NY, for instance, palladium on carbon and

platlnun1on carbon. 15 The reaction can be carrled out

'Il'i‘ S@ ﬁﬂ)‘)uﬂd@ %% H’xg f&%ulal @éﬁ‘hgwkea}gﬁ:a %\EJ‘I ﬁg are tgc same as defined

di et h I SOpr op

_ @bqvlehmdxeq»fqpalad by mﬁ;eacandoﬂgo&rpdmmbhmm&rhwmw (wherem R™ R’ and

? enel sagﬁe%:dr %C rggl g*g(g ﬁ) \g@# ﬁ@?ﬁ’zﬁ or}'ztg% ﬁ)é:ﬁﬁ]lgl )lé}e}?)e(whezgm R*is the sarme
a:pdd.ﬁﬂacl‘l above) RARBRE M nnerdiRcbribed for RbS &0OFor t]’/ﬁ‘aﬁrgﬂarﬁfag of compounds of

gg&ers The reactlon tenperature can be optionally s

Rt he conmpounds to be reacted. The 20

'reactlon tenperature is usually, but not limted to,

aborws i-8 CeolPothRQ Gf BRGomiue] I ex%pxolw B9 Gps aﬁ%goat%q}?c %ame as defined

The reacti on may be conduct e usual’
gRovolran be prsparad byredparmithe pitro grmlnf Ct)mpcilmdh ofiths forirla (XXV) (wherein

gthgﬁ“%' Rarng%?%qg{ggémgwej Qo&ve bu {/n ) Ceé%nt 1\,\% %P%Bgr 185tance metals

Wh pedoc embjirethia the pneg:ngaf Mid)nﬁclﬁdm@,dbﬂdﬁtaﬂfe Ix)hl%ochlonc amd and acetic
are the sa

20 OBt e S BioeEao Gk o qusk s B T TaEpnee, palladiurn

0nﬁm&mmnﬂbﬁn@mﬁp@fﬁmmpn of conpounds of the formula
(I''-b). In Step i-5, conmpounds of the fornmula (11-c)
g%her§jn RBE, RS and Z, are the sanme as defined

eor\t;%c) 107 g3 %nggﬁ'ftéﬂ aW]VPréd%R!lllc‘h]gg tfPFe‘"FfP’?CIeOetb‘?r?) gyghas diethyl ether,
eEROU Bisr, foxirfRetefrOfydy fdrat ?@ﬁli\)/)ané W@e&ﬁl’eﬁoxﬁﬁﬂne 3150n%g hydrocarbons
Z, . are the sane as defined above) In a simlar manner
YER &5 Pepathe; lugpepnd Xykeng cilcohple such(es presipae ki eihereLof-propanol, isopropanol

£RONASR1, Wfardr g begul a (11 -b) WO 2004/ 096777 -36-
PCTI EP2004/ 003910 | n Step i-6, conpounds of the

formul a Qll-d) (wherein R3a, R5 and Z, are the sane as
Hereacdgn tompstasyre cambo eptmnelbawé detepdingducthegortivends torte reacted. The

A 0 gr Jus
: gr l?rrupteg{bqramg Sq%{.ll\ﬁf ; lé& #%Egmgédd% 2 Q%S tgol 80 t(ﬂ%n ;gﬁ%ragg/ about 20°C
10 d Py ﬁe&hab@v@c)n byy hy dordgaaamrpﬁsuuny,mg rainuté@toad4y Béurs and preferably 1

o qg n for instance, palladiumon carbon and
OPQP nbnggn carbon in the presence of a 5 base such

- as potassium acetate. The reaction can be carried out

In ften 1-§o¢0nm’¢tlndsmf|th¢dbmgﬂa (ID.’() (Wh&ERRCand €1 1€ 118 s8ME Bs @%ined above) can
ther di oxane,

th th
tf PR d&?a?‘fﬁ‘gﬁ *'(f‘ff‘ﬁ%r Bprof CoOMPRPRAstH Sy eFPim ECXIL) (wherein R® and Z,

afd heBihe ahyelirRa AbHRN$n a SMERAr %ﬁnﬁ@%med 'irpbtlé]? 9 BN preparation of
xyl ene, al cohols such as net hanol et hanol

Cimm%'s%\%tbﬁ fqr@eb r(Hﬁ)anm
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 @-b).
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“and tert-butanol, water and others. 10 The reaction

tenperature can be optionally set depending on the
vormausgs7 t o be reacted. The reaction tenper apdi@ph®4/003910
usual ly, but not limted to, abdut 0C to 180C aiid
preferably about 20C to 100C. The reaction nay be
dnrﬁdapcitcecbofngéundy%pﬁi | e 24, hour
rabéey | hour to 12 E(g gld\tvﬁgfﬁ?g%ar t?r%nf‘oﬁ“ he same as defined
H'qur%bx fﬁdh@haﬂ'(e)@lﬁﬁ @Ou@&ﬁ] e &IOTO%TOLS F@Nohﬁounds of the
M ZX19) 2 Qs XXV |
9@4 >&\1/l ﬁ'&g‘m tﬁ q{ E*’%tﬂéepsal!lefs gefi Tfé abxseVby hydrgpation using 4
€ wtln)c mg f(@(mmmnu&]qbsllzmﬁunﬁ b cArBsMH 1Rt &
BS:e205: %potarﬁ; the same as defined abdgg/e can %ﬂgmelmﬁenpreseme of a
i nst ance epLt€d™y the fol l owing pr ocedur es. In .
Step ii -I corrpounds of the fornula (XXVI 1) (V\,herel n
%e eadlicd, canbe cirkied S@&ne a%%lv@ﬁflh&&ﬂn ?t)a?cﬁe el1118rrs Sighyas diethyl ether,

arlegﬁ;:y t he reaction of conp
% € diozss REahydrafpran (W)saadré b@nﬁ%kmldma,w{i‘:)tlc hydrocarbons

Wch Bs B@ﬁﬁféuﬁﬂﬁn@hdt:@ E%JML]@ a&%%(a\s/ mgtlefa(n\/\g%ghgwg% ’prﬂﬁgnol 1sopr0Panol

r@e sane as def |ne ove an
§ é@?P‘H?‘P%é\‘?t%éﬂéﬁhqmt ageously carried out in the
presence of a base such as sodi um met hoxi de. - --

The-reaction 1 D%H%QQ P P2004/ 003910 37 The
reaction emay be ééar ri ep onﬁ]?r Y $eh, depenging @t the ﬁ@PQR]Jiﬂﬂgto be reacted. The

TERSHOR frpanaties isadseatiobus neLIGHitStoMHORATe] 1o 1861
ropanol. and tert-butanol. The r ac{emblﬁab‘mzoc

1186 0

terrpngfa ulfeémtf:oé]rfg??e Spased foy usulyd@antitagtoott haves and preferably 1
hoompdhaest o be reacted. The reaction tenperature is

usual ly, but not limted to, about 0C to 180( and

bly about 20C 5 to 100(. Th ti b
RURGERPL pRASV e o sormmn RRbitbs L0 24 hours and

s to 24 hours and

preferably I  hour to 12 hours. In Step ii-2,
conpounds of the fornula (XX II (wherein RS and

are the sane a defl ned Zabo
H,N._NH ‘23‘0
i 2070 O A\ -OH
R
(xxvn) N N
{(Xxv1) NO, | Step i1 I ; Step ii-2 I@

(XXVill NO XX

Compounds of the for_mu]zi (XXI11) (wherein R® and Z, are the same as defined above) can be, for

mstance, prepared by the following procedures.

I St 04- - ‘
. In Step n-1, compounds of the formula (XXVHI) (wherein R® and Zy are the same as defined

above) can be prepared by the reaction of compounds of the formula (XXVI) (wherein R’ is the
satne as defined above) with compounds of the formula (XXVII) (wherein Z, is the same as

def ncd above and Z; is Cy 4 alkyl)

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

methoxide.
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can be prepared for instance, by the reaction of

conpounds of the formula (XXVII1) (wherein R5 and Z,

way i/ 7gane as defined above) with an appr Oprﬂ(altlﬁpzoeyoowm

hal ogenati ng reagent including,s7fLor 10 instance

POCK, PCI'5i and the like. The reaction may be carried

out wi thout solvent or in a solvent including, for

i W8 trepqtien mahbe mﬂa@‘édﬂ ysdiventandudisg, Sercinstarse, alcohols such as methanol,
0 n for |, 2-di chl or oet hane,

grh%ﬁ%t{gr%‘% 0?13% 3 ogasn%stﬁréﬁ E‘Eqbenzene t ol uene, and

xyl ene, and others Optionally, two or nore of the .

Jbk ventien sebastirdcahtenptibelly st aperiigven (R RoRPoWHAS @6l be reacted. The

and _.used. 15 The r | on can be advant ageously
SEIE Eaerre i o Quhoel 15 ed 0 01t L8 qughd pefersbly sbout 20°C

itV SOEUTCThe refdtioh Gial E%e Joﬁ!i@cttéayfo?‘rﬂsﬁh?ly,a inutes to 24 hours and preferab]y 1
N, N-di i sopropyl et hyl am ne, N. N-di iret hyl ani I'I ne,

é}Plé‘t"ﬂ%h‘rHT?rne and others. The reaction tenperature

is usually, but not limted to, about 40C to 200C and

B Sief 530k 2RR o t}?e%ntuga g&ﬁ:ﬂ ﬁﬁ‘&lﬁ aargd %%yﬁ% s?rge as defined above)
conduct éd for, usually, tes to ours

parelecnrepsrag fOQmst@Chow the mea]:ﬁothﬁuompoﬁmm‘pﬁ thedsrmofla CHSVIID (wherem R’
LAY 20kl 20 IR w3 SR PRl Pt i, o

%@M@%QE?PCFPQM&B&BM/ 003910 -38 Preparation of
compounds of thefornula(ll-e) oz,~0Z2\ o HZN

Rab Z 4 OHR O RS I (XXIX) N -
| r{f:alcr eﬁarine 021t wr og{ éﬁlvmt orlmRS r\ohﬁnt (r n)g, for instance,
ﬁ@(b@ﬂnatéd@@ﬂrécafm sublls BichiBRAndthafe; cKloRoform 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, usuaily, 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.
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~the formula (XX{) (whergin

- Z, are the sanme asgsdefined above) w k

11 001 -_f (XIV) Rao R \ reduction NiN Step

iii-3 Step iii-4 R5E OR6 (XXXI'1) N2 (I1-e) NH2

Webmoesds of the fornula (11-e) (wherein R', Recame206.4/003910
are the sane as defined above abd- R 4b is C,_6" al kyl
optionally substituted by nono-, di-, or tri- hal ogen)

c : j r epar by 5 the follow ng
p?%gg‘g’a? gfgﬂﬁr}r‘}ﬂ@{ngg&ﬁhf ?CIr, “2%@@'9unds of the fornula

(XXX) (wherein Rb, R5 and Z, are the sane as defined
above) can be prepared by the reaction of conpounds of

5 is the same &s défined
abpyensand co %f, th@ tarmula (XX X) (wher ei

Rob, [Zt and ZF-g@re,Phe sa def i ned above)R cl

i it e e ii-1for the M |

anner d I bed in
pr eparon of %‘pounds“ ¢tNt he formiba (XXVfV
In Step™ityh-2, conpounds of the fornubapit-XXXl) _s @

(whergin RO, R ¥md1z, are fhe famp as defined abo
can be \-Jy}repared by the reaetyon~qk conpounds ofxxxhe
formula (XXX) (wherein R4b, R5 andNOZ, are the sanme as
defi ned above) with an appropriate hal ogenati ng '
reagent in a sijnl [ in Step ii-2
for therprgpar E1a] formul a

s, Rauwasd Z,

(XXI11).. 15 In Step formul a

(xxxi1) Phher ei R Rs, ﬁ: sane as
enorepared Ry then

conpoundg,pk the forful a (Xg)4(Whereijn Rob, R5 and

2

defi ned abowe) can

the formula (XIV) (wh n R is the
above) in a siml&xmaniero,descri bed jiny St
the preparation of conpounds of the formula (ZX\/). WO

§004/ 096777 -39- PCT/ EP2004/003910 In Step iii-4, _
PRpBIATE B frmelafEren(vherdis RE e’ {ndifa e the Saa;, asRetined¥bove and R js
andh : fined abov an pe prepared

oy Bl RASATRATS oAt 61 or B b o BF B Seence, prepared by
thp follgmving(mxockiitrgs. (wherein R3a, Rb, R5 and Z, are the

sane as defined above) in a simlar manner descri bed

l%ngsrter?u lﬁgl , '(cf)rlnl::)?%l;ngg of {ng fgz{n%Paa{)gb&)o(%hglfeinclgﬂplgy&%szloafre Ehr;esame 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) (wheréih Ii;“’, Ziand Z; are the
same as defined above) in a similar manner described in Step ii-1 for the preparation of

compounds of the formula (XX VIII).

_In Step iii-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 (XXIII).

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*
5

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 tﬂe preparation of

compounds of the formula (XV).



O

10

5 Conpounds of the forrmula (XXIX) are commercially
avai | abl e or can be synthesized by conventiona

w@ﬁom%wﬂl\/m hod J] HOONC 3 H2ZN 3 R\ R Fi’(FﬁEﬁobmosm
NiNV 1l 55RI\ Step J-t %\ Step J-2 RI\ RI R+

NR| R2 1~ (1-j-3) Rz (l-j-2) Rz NH -N NRR3 N

| N Steplifh, cl)ﬂ‘%oﬁﬁis %f tﬂg fﬁ)r]-lsdla @I).e)?%hg&gﬁ?“ ?{d"s egxbci g,paé? thg same as defined

formul a , ¢ah’
[#poteh warf p|pgwarcg lp]sr mﬂedug élge. nitrd Qerbup Sf @pmpouhds of the formula (XXXIT)

aks f R R3,
&&HB%H%S %?,e izﬁ]?i ié ar s§m£ ases#qfﬁ%cha(bgﬁé\)g%gw}g B‘@nner described in Step i-

@rfepfmﬁﬂpdﬁammrwcdsrﬁmamwfoﬁmmu s of the fornula
(I-j-1) (wherein R, 'R2, R3, Rand R5 are the sane as

f|n ove).wth ia. The reaction may be
‘3% ci%t Y‘Es’?"ﬁ@“% @@ﬁ%? a7 CPRBETSHEIY Byoilable t einerm, be synthesized by
amykmﬁﬁmnﬂaﬁmgerlvatlve such as phenyl chl orof or nat e;
hal ogenati ng agent such as SOCl12 and PQOC13; :

iﬁrtl)]g %l di azol e derivative 15 such as

gthoddhonyl di i ni dazol e (CD1), and

1,1 -carbonyldi(1,2,4-triazole)(CDT), and the like to
actipvate the car boxy group of the conpounds of the

f%;ﬂil:/(lq- 1). 0 NC
HN . -%3
R R
X
R N

N._.2N
N. =N :
5
S Step J-2 R
. ,R1
R N
N~ -3 F£2
1) (+2) (3
MN=N
\N/
. 3
R s R
N._.=N
5.
Step J-3 R
R’
'I\l -
(--4) R?

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

In Step J-1, compounds of the formula (I-j 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 (1-j-1) (wherein R,

R, R3 R* and R’ are the same as defined above) with ammonia.

. The reaction may be can_'ied out using a agent including, for instance, aryl formate derivative such

as phenyl chloroformate; halogenating agent such as SOC]; and PdCls; carbony]diazole derivative

I5 =suchasl ,1-carbonyldiimidazole (CDI), and 1 ,I’~carbonyldi(1 24—tnazole)(CDT) and the like to

activate the carboxy group of the compounds of the formula (I-j- -1).
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WO 2004/ 096777 PCTI EP2004/ 003910 -40 The reaction may
be carried out in a solvent including, for instance,

watwgesatyzed hydrocarbons such as di chl or onet hg@Erpago4/003910

chl orof orm and 1, 2-di chl oroet haqte; et hers such as

di ethyl ether, isopropyl ether, dioxane and

tetrahydrofuran (THE) . and 1, 2-di met hoxyet hane;

at rgtGtien My heFeEg oS ins @ opivens pdystirepn dor m@knmnmlwdated hydrocarbons

xsml:m@ di EHI&BH&@) R G8H O sug
R e e e S e SRR

( m] aﬁhﬁr,l\l-dthg/ Idzprylr lrf@#ghﬁb@ﬁaran( IV ); - aud ea,Zi‘]dmﬁ&h@@cthane, aromatic
2-1m dazalidi none (DM ). ot hers
éﬁ mg%rge s SX‘*% W be%?e“ﬁé*&ée“e&?‘g f‘h‘é‘seé BIVENTY E%P“é&‘tnéalef frpiges such as N,
tmaﬁlrﬂldt]@ﬂﬁdnaﬁﬂab’e(m he - élxﬁﬁit}@ﬁgeté’fﬁi%g (DMARCH eﬁ'ﬁt 'I\Pﬂethylpyrrohdone :
Srature can _be Etlonally set gﬂndlng on
c@%’ UBS SWCB 2 &3 rdimethdP-invzolidinens t(PYH); taadptherst @peonaﬁy, tWo or more
WTtRlsbientPstiec Rt 0C and
pref eSr ag? y aegoutr%o%kil%gd %‘%“?L %%nll%ed%rn gacet]d?on may be
conduct-ed -for, usually, 30 mnutes-to 24 hours and -
phefreacten SFmPeTah’GﬁJ pant 'op appiopalyrsst dépandbegpn theXsongonphiun ds reacted. The
Qéact
araé; 1&]’?%&1@%&?’3{'@% (JLU I %ué é%ﬁm\seéi?o Cagﬂut Céﬁﬁ%Eﬂgwfyﬁl@y about 2G°C
e e’ Co’ﬁhmlfea@mnpmmbbscanﬂudt&tbfof arstallya3¢ mijuted)to QUhRGLAI1 Ad preferably 1
ﬁ%mTO%?ngb R' and R5 are the sane as defined above)
ent

i ncluding, for instance, 15
trifluoroacetic anhydride. The reaction may be carried

' dxuﬁtewjtzq@umpsmidyam&haoronhﬂa U-59) Meteir Rtlde'RF‘lgR“ Sf R® are the same as

ogenat ed hydrocar bons such

e P L b B G F KR P! 2o BP gD e dermaket-2) (wherein R,

Bf hRt, SR* sCR® afe dicel 2 LUbGled Jb30 £
fl%)g(ane and tetrahydr ofar an (eTH eg ‘%% 5 aﬂg{t mClUdmg’ for instance,

Thyetorestiy ativdride: ar onati ¢ hydr ocar bons such as
benzene, toluene and xyl ene; and others.
O r@RA Ynayt YO cBiricHOGR £V dif
therl i sted agbove? clgn be V?lnfthftelp%()ﬁgl (g,n %l‘%ﬁl mdm{mg’ for instance,
badogenatesh hy &spgsehons sneh ssaichleropthians a:lhloyofsmt aflé penditiigroethane; ethers
QRut he 0 ted. The react
t enper a%%?@ :éggfishapf)éyf Bt n St i °d t‘flﬁ’ﬁ’y%ﬁg{ﬂ” d&HF) and 1,2

diprethggyethane darpmefie rhaﬂ!ioyarhbﬂ thucRQ:@ beh@enlom.lenzhﬁd xylene; and others.
30 minutes to

E)@tﬂﬁgl U‘y? gwgﬁ r)éngr% g? g'llfl gglgé}% se f]ﬁ{‘}ﬂ Ifr%{%gtﬁﬁhstﬂbﬂ)pge capchempxed and used.
Step J-3, conpounds of the formula (1-j-4) (wherein
TRie, rem,on R3pperduraredn BS opfichally) Get HRPRAIAE onh@é h&ﬁgo@:@?\/oeﬁc reacted. The

ared b e reacti on of conpounds of the
r]gaclglﬁ%l eénp %fe 5“36 Fgl not i;gmted R abomt 0" (Rtogh§8" GRendypreferably about 20°C
t8 aUE“CBSI'hEi edab AQOmMAP BY @Indikfeh 4N uﬁigﬁyrlt?,(}' AiGhiddid 8 nbE and preferably 1

i nst ance, sodi um azi de.
hour to 24 hours

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 (1-)-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, inciuding, for

instance, zinc dibromide, and others.
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The reaction can be advant ageously conducted in the

presence of a catalyst, including, for 30 instance,

PCT/ EP2004/ 003910 -41 The reacgi on may be carr?e out

in a solvent including, for instance, hal ogenated

h drocarbons such as dichloronethane, chl or of or m and :
Hreinorsebhaeed eutie p solygrttingludiog, dbhwstameh éalogenated hydrocarbons

| p AT=1A r ran.( THE

| SRR AP B en) RO PRSI R T At e

banzens, etlteo,l dhexme andl teayheingiraal (THRP bad S,lIGthmatﬁoxyethane aromatic hydro-

nmet_hanol a nol , nol, 5. isopropano

t Epong &P%lh 8~“r e%‘ie Fojf%fﬁa agff releae: @lopels Aneh as {%1%91 stpngl, 1-propanel,

ofsoﬁrg@nsxnhﬁﬂeehsoueﬂble%eﬂ and 608% DRGolaliS! &% @fbxﬁ&% &Fahe B&vents selected

m xed and used. The reaction tenperature can

ofse dhedistsd abeve e pemitieAgndirsed-ne conpounds to be

reacted. The reaction tenperature is usually, but not

| 148 fe8ichQemplRife Bfvt Q e PLATST

to 100 C10 Tﬁne}sér?eactl on tltglglg%,congﬂgt eg (?lbtlhg C&Qﬁ%ﬁggcbe reacted. The

S@EQﬂOn Utraperatore4Sudually; Qutamdhprted = alipfuy 0 to-1800C hmhprefcmbly about 20°C

ounds of t
St)‘/)nlt ﬁleggisl;héege%%o? iy CP]n athé\?or t]%jau)g ]%mmzxtﬁi ?o tl%ﬁours and preferably L. )
[E@ntoi4ﬂmuikﬂ or [I] described above. Typical salts
of the conpound shown by t he fornula (1).-include salts

epar act oynds. of the present
P TRRR G ov e Rl T hondF <5FOSRRd P apaMeba i 51 101, (D) (2L, [
o[l(gga{m]]@rqud,seﬁ]ﬁegaabx,@ 15 base. Such salts are known as
aC|d addition and base addition salts, respectively.

Acids to forn1aC|d addi tion salts include i nor ganic

abiPifs! s pt e comppyidiboyn BY thatipamla dyielyde ealigdirepared by reaction of the
RRASBORS! & BE bl@senhm&gﬁ)hlvﬂm & rrﬁﬁ:érﬂ orHEIADLLAN & a%cérganlc or inorganic
hydriodic acid and the |ike, and organic acids,
igse. viuch salts arg rowates emd additionland bass afditien @Haccs@ectwely

nmet hanesul fonic acid, oxalic acid, p-
bi QEPRhSHY L3y Ltéd?ﬁﬂncsaﬁsclhgudecxﬁ&%%n& gc:@scéugh as Ld\gfflbﬁ]tl lgmtail 7, sulfuric acid,
acid, citric acid, benzoic acid, acetic ac g
tﬂ’]ilésﬂhpk@s aciBakydrerdibhire j2od, Badretgomigcdcird diytiiolie adé mng dek like, and organic

cft’lgn éu@g a% dirtlgo)}@ﬁﬁﬁtﬁ uci&u@ne'sulfm a%c y% rnae)gl?a] gsutlilgmg etcr é)xahc acid, p-r |
é:awmbph&mlallfoh;ccbtmz(bﬂmc i, bostatiescid, ditie atidphaizes acidnatetic acid, and '
tF%ﬁllke and organi c bases, such as, wthout

#atlon et hanol am ne, trlethyl ~am ne,

trls(hydroxynethyl)aninonethane and the like.

E)aaé‘rpﬂdiﬂoﬁ)fsalltmﬁfcgﬁélIﬂﬂ‘osb&i%ﬂﬁedl A6mURGrgario 1506l WiRh as thhout limitation,
pot assi um hydr.oxi de, potaSS|un1carbon -

dr oxi d
SHRHre A BN o M BIAERsb AHehne ST tal i ronides, carbonstes,

WiaAIoRBA R4 tfAlkIe] A YA OPEsELe such Bk ClitiBut REPRAGE, € thaRflShnine, triethyl-
:the |like. The conmpound of the resent i nventi on or

gl mHbydoymetypantonghare |at1 theubiket | Exromtles ofrinprdspic bases include,

sodium hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate, sodium

. bicarbonate, potassium bicarbonate, calcium hydroxide, calcium carbonate, and the like.

The compound of the present invention or salts theredf, dépending on its substituents, may be
modified to form lower alkylesters or known other esters; and/or hydrates or other solvates. Those

esters, hydrates, and solvates are included in the scope of the present invention.

The 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 carboxy! groups can
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modi fied to form | ower al kyl esters or known ot her

esters; and/or hydrates or other solvates. Those
wesised/sac7yydr at es, and sol vates are included i npgfer2004/003910

scope of the present invention.480 The conpounds of :

the present invention can also be used in the form of

prodrugs which include esters. Exanples of such

estiorrd orsprash 149 imfo "&iqxg@rsﬂ;k C@Giﬁpﬁ)@nﬁﬁlgc%?ﬂ%; Abegy and Application
4 E
SENBEHY B MR 520,40, 90RO IETERRLANN Loy o

_igﬂotlns ug Odgo gh% alkhlelomgy naigy], Atipt oc gettiagn butyl sdi the tkd)yhdtoalkyl; alkenyi;

Per.g n Press, New York (1987
P ORI T el TR oteE or g B SLpklokpy e, gigepentyimetty
&na lttkeylike( EryGhlkeyl, BE mmpieef)ﬁbmkthﬂr ortRhdyll ahy SMtlmled alaﬂvattﬁes thereof such -
like); hal oal kyl; alk ycloalkylalkg
5 BPYYDGRZ Y ETPHPS a\ﬁatﬂ?e\)é@ rRelkepr, foyermple, p enylethenyl and the like; aryl and |

CYbHRREX YR ! thex%bf{ Cfglpg r#et yFﬁéL\nﬁ :ﬂ)ﬁdthg hﬁcel 'di%ﬁqylammoalkyl (e.g.,

aryl al kyl', for exanple benzyl "and
-simghylmumethjemdv gei Vles; alhmoemydkudhgrow sick 036y baptrxynethyl, butyryl—

l?%%wg)gjﬂ&lﬁﬁheﬂp l al E);ecn%ieth)éif ggovgﬁﬁ'??)%y%ﬁ{hga 1-{propionyloxy)-1-
Ghﬂfyﬂ \)Ié(bwuﬁﬂokﬂﬁﬂ etiy], lf-méthﬁxaﬁiﬁdiﬁoqyﬁrxlyﬁd&ﬂy!, piathyldi@methyl, propionyl-
ltolﬁgr?lfbtpg 3an|.dkt§F agﬁg%%b%%vq&&xgﬂmu%é%%Lgxrgncr}]rglglgrgp}!r]caagonyloxmethyl
@9@5&)@]6@5&%0};&%?’“ ¥clopR E%M]@x%ﬂ:lt}@ﬂ YyoryaF idatonyloxymethyl and

|sobutyryloxynet I sova | oxynet h
, :[hqb DA Wy@;&y),_slich ag_@e@%qﬁqumethyl benzoyloxyethyl and the like; arylalkyl-
FarbB Al A DXk )eg 1 et hy .

1- met yI-I-(proplononxy) 1-et hyl, plvaloyloxynethyl pr

opi onyl - oxynet hyl and the |ike; cycloalkanoyloxyalkyl
@wagrbgubdwmsetw cA- @gn@'mtb@wlbmWybﬁMwHw% alkoxycarbonylalkyl, such as

F ;

cyc 09 éént%é{l}fcar &%% bonylmethyl 1-methoxycarbonyl-1- ethyl, and the iike;

@%k%@mwlmﬁ@h yducix ysrmtdd;ob(ytaﬂtbnylohﬁnéthjde t-butyloxycarbonyloxymethyl, 1-

gél(é allzfvg%% yhbrz l:,:]g %y?il‘é)g%r)]/iogxcl:agﬁ%ggxgél—@hyl and the like; alkoxycarbonyl-
amicaeiRyl, suckiak kyhtyRuedrtasydirdeRhyl @rﬁﬁh@ nijd; QRyMRtifiythrbonylaminoaliyl,
2- benzylcgrbon on et hyl and the

SRRy 5y %/ gy ar%laerﬁet@é aqslethﬁowgﬁe aq“ﬁawgl?rﬁ'éeﬂw such as acetyl-

eMmaloaRexy | Sy e haey! m&yéllcc&b&@}w)éﬂ&ﬁr arAYhs | 4 methylpxperazmyl—
ethyl, and the |jke; al koxycarbonyl oxyal kyl, such
ﬁ%??fb’)@%ﬁmhwdéb&)ﬂ@t ﬁyljfylamlrwmryq»rwia}l@df%ngﬂ oxymet hyI

1- et hoxycar bonyl oxy-| - et hyl,

-amm%mﬁa%ﬁaﬁy]ﬁ@fhpp Wétl%)fz}fmhoc%m%lrrﬁ:ﬂ@l LRE tHel I48; (5-(loweralkyl)-2-0x0-

koxycar bonyl - am noal Kyl , such
ﬂﬁbdw@leﬂcﬁﬁ@ﬁ%hyh@msr{éﬁ’@DWE oand,:’t -fiexdlericdymethyl and the like; and (5-

0 such as
e P A A 5 Cand The 11 ke
alkanoylanlnoalkyl such as acetyl am nonet hyl and
phmyk%hsrlﬁeﬁw«hmybﬂhnﬂanbmmmhﬁkyalkyI, such as 4-
met hyl pi perazi nyl - carbonyl oxymethyl and the [|ike;

S‘Leac%(lﬁéﬂ nh%?%ﬁlr bon It %lwiéﬁtﬁ% 1%1%39 ri‘ae asélmlmstered in oral forms, such as, without

Ani‘hocaPbonyl
 Hinétadopn| acrimabaar thm@)élblewldaﬂshEs |}111|Ks$powders granules, elixirs, tinctures,

%g (1 oweral kyl ) - 2- oxo- g} 3- .di oxol en-4-yl)al kyl, such

utyon, fusaa’t%&zsw@ fokd apd ligridnastospls) ﬁ%ﬁ RpPisigny ¢ Hey may slso be
hdrkiBisteddd i DarkRteral forms, such as w1thout limitation, intravenous, intraperitoneal,
phenyl - 2- oxo- 1, 3- di oxol en- 4- ¥ such as (5-

subcutaneous, mtrarnuscular and the like forms, well-knovm to those of ordinary skill in the

pharmaceutical arts: The compounds of the present invention can be administered in intranasal
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lrmtation, 1 ntravenous, 1n

~art. The

phenyl - 2- oxo- 1, 3- di oxol en-4-yl )nethyl and the |ike.
The conpound of the present invention may be

wadposter ed in oral forms, such as, without pC/EP2004/003910
Jdimtation, normal and enteric-gpated tablets, :

capsules, pills, powders, granules, elixirs,
tinctures, solution, suspensions, syrups, solid and
IPruivey apied st of anableripirappesh yehicditrepr wayraasdsynggo®es, using transdermal
Qfémzé}& %s%%éll%%%]ﬁuggeagf oEd?ﬂa@skil?e%qrb tl}%san wi t hout
raperitoneal,
subcut aneous, intramuscular, and the |like forns,
weiel dokagewrgithen whbghe wé odihdicormapoungkefl the presenh@vention is selected by one of

RSB SEB L S SPTEPR PP SsP G, s, s,

200 4h0 9 ditdl BaFiLEP2OOLLLPEIL, Che sededity Of the Yér@ittddRb Gkreated, the route of
use of suitable intranasal vehicles, or via :

RmEEfRR 0F byelal mefabal 4o reaiophiitcticnest Permseipient, the dosage form
PGS, tﬂﬁlaﬁdﬁ&?%ﬁ&na hRS&1t0er Y BinPidyey. SKkil 1 ed in the
osage reginen with the use of the conpounds

of the present invention is selected by one of

a?]@icﬁxgpg)mgqupﬂ the prgsenh@ventios are meforably fepmudatedeprics to/adphinistration together
AR oS o ' WS i G i, Oy, .age.  wei ght

S TPl Rt B BRG F  bstnces sch s
sathert fiyitefion, heardondiifluents, tfaviréngt ngatse wetterers,0 itbeicafts, solubilizers,

adm ni.stratiqn,.th el of .metaboli¢c and excretor.

FEReiSE A0S Hhaseh LBl St H68a gal P LR OEd:

the particular compound and salt thereof enployed. The
Gerpouhasmbbditdeet pff 96 @riserit iveRtidrOR aaftarmidcefit®ahritulation comprising a
formul gated prior to adm nistration together wth one .

SPmRYBE %h%n? HREBHeT e 10)¢ 4E Pt BIEAEHEFPIeaseprable excipients that are

BB RN ARE olHBL irlgreIUAR! §NEE SotBNioASand fb? dMdMME to the recipient

limtation, carriers, diluents, flavoring agents,

ol eftergacerting} fompletions 9b thetiventiamrase prepaiedaheiintigning a therapeutically
BEES amBin A€ iR cohBRIRE of bl ' ically-
encapsa?aang né?g?ial.oYetlaﬁggﬁg%égﬁ%ggﬁggﬁfﬁo r%ﬁ%#mmmummuy
preeieble ckqinients therefors. dn prakingdhecnipositiodsorit ptesom invention, the active
COMREdSin . n he invention and one.or .

oo a0 S e Rl ST R SR 6P RRED Hpe n the form of
ecnpale bcketywpdphr, tonetlet hertainergrBdicefies nafy stve as a diluent, which may be

f Qrymul at | and .not del eferious to. the recipient 15 ,
i gt ﬁﬁ‘&@ﬁ?ﬂﬁ‘%l “hgh ik 34 Bl Pr s ’HJE%%’PBW tablets, pills,
pévedepd, Eloadngek, bylixeeMRigpbMgons, helARSUbdIERINLY sy@bf e6drb36®, ointments,
amount of the conpounds of the invention together wth

BIEASPENSE £ FRiF e But (% dp 1 Yeisi ¥ bt apive cempppideripl and hard gelatin
tdpened grp%osiﬂoﬂeﬂ%ﬁﬁgnjw@o}&émgﬁﬁé £ﬂd%'€k§i1eg;§ac£e!§§cé gg‘\?\n&?ﬂt .

invention, the activé ingredient my be m
di luent, or enclosed within a carrier, which may be in

Fereorpbpdmigpirations dhes ptive ingredient, mpyape combinedymidr an oral, and non-toxic,
IRl D81ty TQ G B chSier e ' | ! Ly

S8, T i T S 0, Mo, e,
sdtugn gerbenates tharingel, sorbgaln chleiumn carbamafepcalvinfn phdsbedts, calcium sulfate,

i wde #oz nges, elixirs, syspensions, o
%ﬁtlll'#l:?e(l)lﬁ@?e, .ané S}Pcu lfeoﬁoégﬁgglwbs?pngréqllgsgﬁs&te ting ﬁg?ﬂ%’such as, without
leitdtinNinige, sfafuh, SX@MPTScBulobt) ag bdhidhilRYy xaeas Blm0h1ginitacid, and the like;
active 39 o%nd, soft .and hard gelatin i
and optonally, ;bmnding’ agents, for example, without limitation, gelatin, natural sugars, beta-
lactose, com sweeteners, natural and synthetic gums, acacia, 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 chioride, talc, and the like.



capsul es, suppositories, sterile injectable solutions
and sterile packaged powders. For oral adm nistration,
womoaekive | ngredi ent may be conbi ned with an g f@kp2004/003910
and non-toxic, 25 pharnmaceuti-agal-ly-acceptable
carrier such as, without limtation, |actose, starch,
ucose,. sodium carbonate, mannitol,

ucro

B PBY eé I ‘%Earhé CHRFCEAD bh a diacly diiddduelip wiishaieadmixture with the ﬁnely
GRS rfolafont, TRE Bty G
toget her w tgﬁéd optional 'y, F‘%@%’ﬁf’g‘a’r g%I}elaaméfﬁig Searier fgving binding
FEOPeThics Hioawitablé preperaenisomd compaed is ttarshipe a‘nﬁtsi‘tyldes:red to produce tablets.

ite nt h um , al gi.ni ¢ aci
anglp%@e?‘fang%gt%ﬁ%%ra%?y cQ galnil 6’ : f‘g?‘ﬁg s db%{ﬁ gﬁtvgmg]-ft (gf:rcent of the active
5 engandidne whwhhhm}wtndvblmdrqbblﬁ&l ofRledfrésnt AXIMOR! STUIRE Solid camiers are
_beta 30 | actose, corn sweeteners, natural and

RSP qar W@e‘hﬂéa'&lrl%ﬁe loV gpediangnvares, spdFasan Btrnat e,

car boxynet hyl cel | ul ose, pol yet hyl ene glycol, waxes,

Srelild Mguill i fefhul@ngls iREdeORRbdnkiond, UREIISEES r&%’u Q9L Sixirs.  The active
for exanple, without limtation, nagnesiu &t ear at te,

LR endgrdivelvedaressicadeddn @, Phsramrcwaibd a;atwabls oairmlmsuch as sterile

e AT S ) 14885 21

owder fornms, the carrier may be a finely divided
,,f“} 10 plivawREsedion cimalsaibe stissolvedvin tahsuftitde brga&rlc)&olv@lht\/ If@ieﬁkample aqueocus
K

- ed, The. active. i e
Fiopybe bR CORR. comRuit it b JPisBent Monde diy tapbeamided. active
mesgent in eqeoayhraniraditng daiboxiniehd BeRgosd BsluSdZ& in a suitable oil.
desired to produce tabl ets. The powders and tablets
%%eﬁanm; arn fromabout 1 o about 99 weight
per cent "{“H'e R Pt dosses fogmetinghis aiphvelsaibsdisriate ppif epntaining a unit
dmerpmaaktle g6y fmihieatiBh 6 Bnah BY el G mmaAN, t ADLE:: %%égg form can be a
carriers are nagne5|unrcarboxynethyl cel |l ul ose

15 GRRTYS AdeRiEls 8 2 "uRber Obcapanlen Artanets. Sh Spnit dosp iywindedetermined quantity of
the ik 86heRSd bPfk P8 HSRERSI ONG: !
and eI|X|€2ﬁ %he gct?ve I ngred |éﬁ§ﬁ% %k@9§gm§%%ﬁ%ﬁgnqmmmeﬁkct
ig pssetiatinErptione ot mopsteatinEouiThe a%lralnytyaﬁ' @eipteahgredlexann B em;t dose may be
VaHEd 0P S ﬂ@r r ani c_sol vent
M xt ar A ] of big(%fﬁ agétlégtrolql t’é) a%%l?tr dOg als pramare gagﬁ(?rgmg to the particular
teegineahinvol@l. The acti ve |ngred|ent can al so be
di ssolved in a suitable organlc sol vent, for exanple,
h
o 20 1@9%@9&%13 ge¥§ﬁﬁg ?ﬁé ne|y5§%VH§n58%%%%3§ mfﬁgﬁ‘grﬂw ndicated -
L etfﬂqg.ﬁ,e‘dll eamige fromahoe dusg mgam Fo sbbusmdhgrng/@@r bmémrpbuﬂds of the present

| ose, solution.or in a tabl e oi
R B B he ol il 458 Sbmicalibn dess raay be adminisered
ipiysied dbdey, tdostifee] & thidte tinfe® Ptradall NoheRe Blivkry Q%&etransiiennal forms, of
suitable for adm nistration in human or other . 7
'Cﬂ“ﬁhﬁ’“ﬂﬁgﬁﬂgjﬁﬂﬁﬁﬂﬁﬁﬁ be a 15 capsule or tablets, or
~a nunber of capsules or tablets. A "unit dose" is a
predeterm ned quantity of the active conpound of the
present invention, calculated to produce the desired
“therapeutic effect, in association with one or nore
exci pi ents. The quantlty of active ingredient in a
unit dose may be varied or adjusted fromabout 0.1 to
about 1000 milligranms or nore according to the
particul ar ' -

RFESE




treatnment involved. 20 Typical oral dosages of the
conpound of the present invention, when used for the

“wondegpeted effects, will range from about 1 mepchk@heiaXozono

to about 10 ng/ kg/ day. The comsounds of the present
invention may be admnistered in a single daily dose,
or the total daily dose may be adm nistered in

oses, two, three, or nore tinmes per day.
Where delivery is via transdernal forms, of course,

Ek'eﬁttﬁ@éhh&pwmsbé:9&'&1’1%’&%’5’% foMPo?QQﬁ/pfé?%??he should by no means be
PCT/ EP2004/ 003910 - The present |nvent|on

~ genttuepes @ésmguﬂtﬁeruetasanabﬁmdmﬁme emnmptnesmonut t hey
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_shoul d by no neans be construed as defining the netes

30 A it PLGRETNs DS Bkt 40, g s o

wtiffler wi se, relate to percentages by - 5 weight. Mass
spectra wer e obtai ned using el ectrospray (ES)
onlza Lon t echni atf.orr

MR PRl s, S e S P a9 Bt o Fdmietit faigiqgrass Platform

I:C)l\/mésmﬁgnmw 86 aRfyrebtbd- MRdid ddt@natoRipBy L 86:0¢ §REtr&BopY (LC-MS) data
M cronmass -Platform LC wi t h_Shi madzu Phenomenex

DS
¥BF (FReTder @ nhfipromass lataym £ rdth Srltgmélzwf’&memén%fODS column(4.6 mmé X
@qﬁﬁl?msﬁ{nhla%t%} St a@gtortlttrﬁ w}tmg%? Ph 119)Eﬂ {Hl/ﬂ‘l]l‘l)gf tthg ?ow rate. TLC was
flow rate.” TLC was 10 orne on a’‘precoated si
mehrmedanea fridontel sidich gciaalaye(Me@k Filigng) 60 SrZSAB;aS@ea gel (WAKO-gel C-

é\ﬁ(\ gfﬁmg)pﬁ'ésogseepal?at | on@'rznA'fvijf&%1 égf?pé’glos%p?a@?oé"s Al Shemicals were

re@agemdegﬁrmdeerarmnmsea poth Sigaedldrich "Wake tmmAttﬂﬁmh industries, Ltd.,
entcal |ndustr|es Lt d. Geat Brita

é#‘t%?ﬂtp KBk REBFOREC Courldd, Negelal fgtqul‘:e'gﬁusfatqﬂﬁ%e Chémical Ind. Lid.,

MétbaBRRc, Tk AS ymhingis Lid. CMerck KBYA G etigshyPK fnto k—:@@:ﬁﬁ%i@f Ltd.
SyntheS|s Ltd Merck KgaA, Gernhany, Kanto Chenmi cal
Ltd. 15 'H NVR spectra were recorded u5|n%‘ ej t her
OoF

grl‘ﬂMgrSPW wEIDrecaged M $ither BrjkersiBR¥t308 (#0YiHg for 'H) spectrometer or
Eﬁﬁéi&kﬁf() ORAsHLIEISRbEMRL (3 ﬁp%ﬂ%cai Q{tftsleh% Tf:p%@ﬂx{:}ﬂrts per million

shifts are reported in parts p [ 1on
(Pm}%ﬂﬁﬁm%bﬂl%thee (TViB)2s s lrttmnal ﬁta@taﬁhtt zsmmdarfébuahng constant (J) are

g%\%é Gn ﬁ H(p lﬂﬂntﬁlgvl&%gys a&“ t, é,‘]r}n :ﬁtrdq)r rgflely @%ﬁﬁeteﬁgblé tnplet quartet,

Sbreviations. s, d,
rmﬂ!nlgt:teitn,d bdf@ld] respectivelyp Tee mammtehematlonﬁm:ietq cpirid, ouabbdMAT% (Flnmgan
h@ ?f respectively. The nass determ nations were
arfied out by MAT95 (Finnigan 20 MAT). Al starting
materials are comercially avail able or can, be
Al gpange ehatesinl gravedrhaersially tedlabla of ey bd plepared usiRg methods cited in the

literature.

The effect of the present compounds was examined by the following assays and pharmacological

tests.

EXAMPLE 1

. [Preparation of human CRTH2-transfected 1.1.2 cell line}

Human CRTH2 ¢DNA was amplified from human eosinophil cDNA with gene specific primers
confaining restriction sites for cloning into pEAK vector (Edge Bio Systems). The human CRTH2
c¢DNA 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/500 pl, by using electroporation




The effect of the present conpounds was exam ned by

the foll owi ng assays and pharmacol ogi cal tests. 25
VEX#0ithds717 [ Preparati on of human CRTH2-t r ansf ecipeqydpiecd/nozoz0
cel | line] Human CRTH2 cDNA was4@nplified from human

eosi nophil cDNA with gene specific priners containing

K Edg
rﬁ%‘é{ hlg:(g?rs ﬁ.l] %u r]r%ﬂtﬁ Eg/l O@ENEFJ&QPS %(F%{?gg}]el(tfﬁnéfgctmn puromycin
t ngt’ral‘rﬂ@mai)tmaem@d’ee?:ﬁtb@]ib sAGURdre PRAK. TIH M%e]@%leﬁé'n%ﬂsfectmn grown

p 0 was transfected into L1.2 cells, at

, “@%P?mdéﬁg?gﬁhﬁg‘Yﬁi@“wgblIs/500 |, by using

el ectroporati on WO 2004/ 096777 - 46- PCT/EP2004/003910
appacnthsndEEE Rebifatioh in thBhARIITRIT2 AP ettel

One day after the transfection, puronycin e%m Qgﬂﬁrnhnﬂ(Aﬁayl)

Wégng) was added into the cell culture plates. Tmo
ading Qpiiggay prapageceby miving §mbwh FluedlAM (dendd ipi W80, final 1 pM,

WofkQllarf ROERE Lnd rl@Vi!fl hyf l%%ﬁﬁl_@%o]e% ]ap?’;og)ef_)laril dilyjting the resulting

nmobilization in th trans
ITP]P?@]‘e Ak Y of Cah E@%’-I-bdfﬁa(:ﬂongMbHEPE pH/aB6 FITE’,}Q?:BEQ Ib¥M probenecid,

rl\r/ﬁﬁ!e{% %P%P%r g&e %ﬁ%%@%&%ﬁ% m}i[f)zys\ﬁr% prf_epiridi n Example 1 were washed

: (\Mﬂ RS reanspPrded érs Ta’a ddisls bunfdr a0l £ D ceRSml, bhdBhrcubBiedt ¥ € min at room
in 10 . m 2+ assay buffer (20 nmM HEPES pH 7. 6,

f. Ca
6erigyra§gﬁ\ Scitewcbl?aéls%n S gvere pagied -and GFSL‘}\?H&B#)C‘ inTRa assay buffer then
GRw&ed IneNS4rREdraf- toRbth DEWRII G R ERs 3R ERYY; Cg% é)F @:}%ﬂmv@u Cells were

were washed w th PBS, resuspended in
WP%?CI With varjoug @pnc@gtr@tg)pﬁpf tegtrrgmppodiiat & dhifuwes B0oo nemperature. The

%ﬁutfeﬁomolgmt RIRELALN! Gas éfe%alrfd B¢ HngéDO%p’f 308 lzt rs]gﬁwgsurement apparatus

washed and resuspended | + as
(ﬂH@?ﬁﬁ‘%@d Fhetowics,r Hampaatent Japaot)t die Qﬁam&bllamp lsedve®l PGD.-induced Ca2*

Qﬁﬁﬁ%&umgpgg@ﬁ%m%ﬁmndxe%gmtcelIs/melI Cells were

I ncubat e var ous ConceAt Tt i ons of test conpound
for 5 mnutes at roomtenperature. The emtted 480 nm

{humsmcGREHE eecsptoribbating edaASDSS6000, a Ca2+
- measur ement appar at us (thanatsu Phot oni cs,

g(ﬂggﬁ%§ ecta&% Wa%g 01t1 re?\llr'} Htrersﬁs!]])gr\%%g in binding buffer (50 mM Tris-

Heh@éiTt4; 40 ingvi-MeQknel eyt B ek NaNl_;r)u e ICHTHY A8SBRbRT2 x 10° cells),
CRTH2 transfectants were

As
TSN b R
lﬁcﬁtbrrn‘iMly'ﬁj’rb;sflenH(ﬂ]ate Rl irfbubAdd Mo 3¢ r&nil%}r%%turg 10- {Aow binding to

Agl cel | suspen3|on (2 x 105 cel
Tcﬁﬁ] y t?éﬂ%fd’bmﬁzt Sfell VAPEHIS Eebanslaret lons fdifrattoesmlate (#MAFB,

PR ANR:Bed 1 205 Dk¢
) meyopyl v ge ol ot ee%tgq)llﬁnc%l u?l%a@lr!ﬂl] was a% cP {n Ol filtration plate,

pactiviihe rerepining o the ﬁmrnwgastmeasmcdlbly To%ﬁb&nit (Packard) a scintillation

enS| n.wa sferre a
dfo:alﬁt?l? g{ofl gﬁemffchlﬁn&" %k}ﬂ%@ﬁ %Pr b%clugﬁtmgage ?7@3%’1‘@%?“@0“ and ["H]-labeled
RGP the }trbseimemfl IngMhiffuhabeledRGMY, | Fdr&ﬁivcu\l\'?e%lséﬂfjﬁﬁ Zttﬁnsfectants bound
tb PR ol B iR b Siramity 2, = 6.3 niM).

[Migration 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

ccntrifuging it at 400 x g for 30 min. at room temperature. After centrifugation, eosinophils were
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and radioactivity remaining on the filter was neasured
by TopCount (Packard), a scintillation counter.

whicheHeReisf i ¢ binding was determ ned by i ncubatpfgrbResoezoro
cell suspension and [3H]-I| abeled-25 PGD2 in the

presence of 1 pM of unl abel ed PGD2.
r in-resistant L1.2 transfectants bound to
pﬁJ nc?/ [heloperipysrio ﬁomwh@m}]eﬁq Qe)]/ls PRSI bgnegatiyg)selection using anti-
[dﬂIﬁ&:%Eju%ﬁe@ﬁ%@rbétx@ﬁea@&%ﬂe:%@%!ld?élp (Assay 3) Human
pol ynorphonucl ear cells were isolatedfrom heparini zed
-venous bl ood of healthy donors by Iaylng the bl ood on
VBN PetinopRas wireivragheNrdibiR S(dn@wsap@n@dl iz ahanotaxiCofiet @)) mM HEPES

o ri 0]
PSRV ER, Tt Wl 3 0380 Ko Einiopinite Gl om0 x 10°
. 261&41/@19&7&?ﬂleAZhsBﬁEbcEB&D{ﬂéhﬂ&BQHdﬁ]bephﬂd 30 ﬂbeflng;Ifﬂ ddh@ion (PGD,, 1 nM

h | |
P Eonsef iRl e P R S1en vt of € BoR ST ghamber (Dismeter
FRgNRL #e0dsatieuro Mrbs nEbllsBLv@Je binGraidy- wﬁlxjmﬂousdconcenn'anons of test

eosi nophi | s were washed S and resuspended I n
EpfepIna 1 37 6 o Krmippigs. rﬂhpmwesxs then aﬁlo@ed@o Q%ﬂB@A@ humidified incubator

lilaﬁ‘é 5 ﬁ@(ytfbrofﬁougé Tﬁiﬁg%ﬁ)eg of g%ll:s glé‘é?e 111% In ot M’JC I Vi) chamr\)cr was counted

cel | “suspensi on :
Hy Ea@ﬁsmdBccmteDicnmsmpper chanmber and 30 pI of I i gand
solution (PG2, I nM final concentration) was added

P o L R v one) - Ool s were

~ “preincubated with vari ous concentrations of test

Hompio nwdomicled7 Glfsowerd Gsolbtaiufras . heﬁﬂ'rﬁﬁﬂeﬁ avehsus Blodd18N healthy donors by

I NEY TR VI T NS /o

ammxog\wr 3ohairties atwasm GanitRtte. A@eb¥en R, CD4 T lymphocytes were
n- Di cki nson) gration assay of uman ]ﬁ[n

M
é‘%ﬁ jed ?WF’A@%‘H&’/‘“ dlgar Pﬁﬂfh’ﬂf usHRa &Rl eal lselé'ﬂ ‘Pl*sklv\fé\fbétems &H&@Ce@nbﬂ)
from heparini zed venous bl ood of heal thy donors by
Hayahgrigher ll)}r@;ﬂﬂcﬁék WerRowRaty wiesEty i2R8 ré@gﬁeﬂﬁad( I Memotaxis buffer
&I onedi cal s, ) and centrifuging it at 40

BM@EHW%Q 5a10 o Bfs Bapler seluicn) ALl 0° celigmi Fu%f pl of the cell
SERhELE BDatipd @ells%? whs kﬁéﬂmgﬁég@a\%eug%% %Hb}e 30 pul of ligand

from nmononucl ear cells by using

sefutiop NPEDenl nil, oinat c@p[ghqatlon)l—lupﬁnddemm fﬁel lywphohayltbes of a 96-well

| %@%ﬁta%#%béﬁgﬁkﬁg @ad ] g‘ﬁ%ga ﬁd %%A § § Were premcubatcd with

wobex ¢0cnnf)nhatxorf§ of t&ﬂﬁoxﬁlﬁiuhﬁ /a’mS7°C Forf I(ymliﬂut&f Chéiffot©84 Is then allowed to

cuspen |on é L?f[) 5 ce%l A was then_di spensed

T°RY'd ‘“? ‘édr‘“& a1baY d5/3§ for §rhqurgy A nugbyr of icgfls migrating into
thPGERE chbfhbedv fbﬁ}ﬁ&dm‘m@s&aﬁ defRR)DiYASsosided to the

| oner charrberasgf a 96-wel | gﬁghermlt axsl s)jcharrber

D aneter = m #106-3, Neuro- Probe Cells were

5B f?é‘dﬁdf'e"bssw I iare $hap ot Exepplessand: ablew Ak thsf Examples below. The data

oRBPORIG0 Me Dhfpollfs al YiclHeB Y
al Fggvved ?o ° o?@ﬂr |Sr§l gle i E(F?]rde@al gr%tglgrah‘g h%g%ev%%ffpunw of
aboyt 40de 9ﬁf6h59rr1§act¢ﬂee¢$gm@m cofnpoidh grengrouret! iim four miagses of activity as

follows:

L

e
ICso= A (<or=) 10nM<B (<or=) 100 nM < C (< or =) 506 nM <D

The compounds of the present invention also show excellent selcctw:ty, and potent acthty n

Assays 2, 3 and 4 described above.




t he | ower chanmber was counted by FACScan
(Becton-Di cki nson). Assay results in Assay | are shown

wionoexeswptes and tabl es of the Exanpl es bel ow. BaerPsdodioszono
25 corresponds to the conmpounds4&s yi el ded by solid
phase synthe3|s and thus to levels of purity of about
Q9m£ ; / For . é@@ reasons, . the conpounds are
gt ouperﬂ mﬁé’ﬂ}” wge Sﬁ@ﬂ“\ﬂ"i‘%‘%@“‘i‘@?‘ﬂsw}é All asgganic acids and
fuaées(\ﬁer@faquéou‘s s@ﬂ%rﬁ BIdsE oflervide ktattl MMlent &r{c%t&rhons) are expressed as
500 nM. < D The conpounds of the present invention
sﬁ&ﬁr@&cellent selectivity, and potent activity |n 30
Assays 2, 3 and 4 described above. WD 2004/ 096777 -48-

' FﬁPgQQ%f&gﬁﬁ&gd used in Melting point in the
foll owi ng section indicates deconposition. Al
i norgani c acids and bases were aqueous sol utions

> MedEkl4g dieklaros2-(4nisrobenzyBpydmidicSadatiaat i ons ar e
' expressed as %ol ./vol. Preparation of conpounds 5

[ 4, 6pdi chl oro- 2- (45ni troben ) pYiri m di n-5- yI] et
o) ng H NH C 0 NszP% Y C '? 0~ N
T= NO2 NO 2 rgKO™ @+, 4- Ni t r eqohenyl aﬁetonltrllgl cl
( 7 ¢g+—500 was _suspended i nf EtOH (300 nl) Jp
: drggane (300 as added. AftM | solids had N ,/N
g“) di ggol ved, dry HG gas was bubbl ed t hrough t he
- ‘reaction mixturd for ihour and then rred at room

tenperature for B2hours. Et20 was tlhepladded and the
10 separated solids were collected by sudt@on and ~ NO,
rinsed with Et20 This internedi ate was di ssol ved in

r.at.ed sol ytion thus aobtained wa
?{Tlﬁtrrrpee}ngﬁ'yl acetgglmllggngdjp Bt %):Bemxan v\f& SUWBEH%Q n g@gs(goo rnL) and daoxane
(;?@Dmdt)hvméderde raieedl] solidy RelUBssbiRed IWEHC! gas was bubbled throu%h the reaction

éwg |tro ggethan|n1dan1de hydro- chloride (73
r)}]hg n stirred Qtéo%meramr@ fo 1pheursr Bt2@fwas then added and the

10 Edbhr@ieb)ébhcﬂs vaergccﬂtea@@ 8} Eictigh BRIYsBE Sith %’tz%l ’m'rs 11’1%6511‘1@(9&16 was dissolved

and 2-(4-nitro- 15 phenyl)ethani m dam d
bé‘ﬁ?’é?ﬁp OHzmdghe golutiory thpp obtrimked wan sarmmdr s RpHature for 14

1o¥@0  Bldes@bolvent was removed in vacuo to give 2-(4-nitrophenyl)ethanimidamide hydro-
chloride (73.65 g, 68% yield) as a white powder.

To a mixture of triethyl 1,1,2-ethanetricarboxylate (3.51 mL, 15.30 mmol) and 2-(4-nitro-
15  phenyl)ethanimmidamide hydrocﬂlgfigé (46.95 g, 217.72 mmoel) in anhydrous MeOH (300 mL) at

room temperature was added NaOMe (3.8.82 g, 718.49 mmol) and the resulting suspension was

refluxed for 16 h. After cooling to r.t., the reaction mixture was chilled to 0°C, acidified with 6N

HCI, and the separated soiids 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—nitrol:»_enzyl)pyﬁmidin~5-
20 yllacetate (56.48 g, 81% yield) as a pale white powder.

To a suspensmn of methyl [4.6- d1hydroxy-2-(4-n1trobenzyl)pynmxdm- S-ylJacetate (4.12 g,
-12.892 mmol) in POCI; (24 mL)*at Toom temperature and under Ar atmosphere was added N, V-
dimethylaniline (8.17 mL, 64.44 mmol) and the resulting dark suspension was heated at reflux for
16 hours. After cooling to room témperature, excess PObl; was "e\}aporated and the remaining
25  dark residue was dissolved in EtOAc. This organic layer was then washed sequentially with

saturated NaHCO,, water, and brine, dried over anhydrous MgSO,, filtered, and concentrated in
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roomtenperature was added NaOwe (3.8.82 g, 718.49

mmol ) and the resulting suspension was refluxed for
wdBobsoodbder cooling to r.t., the reaction m Xtpd©ppRs1/003910

chilled to OC, acidified with /- HCl, and the '

separated solids collected by suction and rinsed with

cold water. Drying under high vacuumat 45C for 6

REtHOs —]ihﬁéﬁldﬁ RiAdutahygipbtained was dissolved in CH,Cl, and passed through a short plug
o sfiesl i OYErPoYa pirk Freithyt [HB. % b i R05 R riftin- 5-

yl Gage ate a( 56. %Jé g,e gli}fg?gﬁ% C)g'y gﬂlﬁg%ngy I%Ffln %‘gdm >-Yllacetate (_2'98 &
96\ciaeld) Fanaffsulspensidan of nethyl

[ 4, 6-di hydr oxy-2-(4-nitrobenzyl)pyrimdin-5-yl]acetate

, . LY in 1 24 -at ..r

Mot eniobs el i) SRSt e TRk Rlg e aesere

di nethylaniline (8.17 nlL, 64.44 mmvol) and the
resul §i ng dark suspension was heated at reflux for 16
After cooling to roomgenperature, -excess POC13
.or%ﬁed-and t he renaiﬁiﬁ{g' 25CHark residue was
di ssotwesi'n Et QAc. Thi s organfie N.yas then washed
[ wat er, and bri ne,
dri ed oyer anhydrous MySO4, filt8rgd! and concentrated

in -- -3 -- -- WD 2004/ 096777 PCTLEP2004/ 003910

-49- vacu he crude. product thus G ned was

di ssol ved Cl 2 and passed throughza,ghort plug
2

of silica gel to afford pure nethyl
[ 4, 6-di chl oro-2-(4-nitrobenzyl)pyrimndin-5-yl]acetate
12 298iugon obhi¥hyl Rladiclasro@n(aQfik oty By RAUEIES 1 INRLAV(0.5 ¢, 1.40 mmol)
14-chl oro-6-(di met hyl am no)-2-(4-nitrobenzyl)pyrimdin
insanfyfrous CAE O 0rl)) atHgemOemBaarCppder Ar atmgsphae @ added N, N-diiso-

NE A\ 2 sol Uid g . I -
(P, DRI SR Bl e
04 ggpl). 1ThrOreprtipg) soltion ayab paraliat IRVE F6151 bdursadt wiodntime the reaction
r t here.was added di i.so- : )
%rﬁg%g lrvg% E%ﬁg&n&g@ tEJ érryagqggxgé ’e rés_“aﬁ c?ln{%rrafoggwglécj\tver suﬁca gel eluting with
YELD& dmi-hexahy tr edunethyldd-cabrdk 28dighe thy landieb ) 1ZR@InjtrobE RS | pyrimidin-

esul i | uti,on was stirred at 85C for 16 hours at
%ﬂﬁ%ﬁ&#ﬁﬁéagﬁéﬁ?€g8ﬁ?ﬁﬁﬁﬁﬁwﬁ? ture was concentrated to
dryness and the residue chromatographed over silica

Melhye|2u@i-anginvbdnby))-80%ob-OAini dth fla M ROFPILinkiQin0s-YBa daRithY |

[ 4- chl oro- 6- (di met hy] am no) - 2- (4-ni trobenzyl ) pyri m din

- O ’

HyCn o, H G
. a I = N\CHS I ~ “CH

N._ =N N._ =N

0 - cH,
ct N
3

NO NH,

2
A solution qf methyl  [4-chloro-6-(dimethylamino)-2-(4-nitrobenzyl)pyrimidin-5-yljacetate
(1.00 g, 2.74 manol) 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. Evaporatioh 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-z;;l;inbbenzyl)-4—chloro-6-(dimethylamino)pyrimidin-s-yl]acetate (0.876 g,

95% yield) as a light orange oil which slowly solidified upon standing at room temperature.
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5-y|]abetate (0.505 g, 99%yvyield) as a brown oil.
Met hyl

wo2z0p-8e%mi’nobenzyl ) - 4- chl or o- 6-'( di met hyl am no) py'(lj‘T/ﬁPﬁ[).{mo:;g]o

-5-yl]acetate O1 - HC HIC-®-OCH3 OYHa C N
\' N CH3 CHI 3 ,NNIiINNX NH 15 A solution of

[Eamﬁboro 6- (di et hyl ami no) - 2- (4- ni trobenzyl ) pyri m din
-5-yl]acetate (1.00 g, 2.74 mmol ) in anhydrous THE -.
({20hkoty- 6@lﬂfea@mlﬁﬁﬁpﬂﬁtﬂﬂ@Hﬁﬁﬁy!ixﬂixﬁa}lﬁﬁzﬂ\]‘pﬁaF]ml&%!ff’ fuaget]c acid
(0.100 g) and the resulting black suspension was

stirred under an atnogphere of hydrogen. After 13

hours, the reactipn xture was filtered ovier Celite.

Emgpo ation of thé fa ,gave the crude
an oid; whi ch wal s md through a shprt icolwm
‘ ® hexane to nefhy

eI u:tl' N.h 40% Et OAd- i )
[ 2- (40 aml noBSnzyta- 4- B 8ro 6- (di methyani

:5-yl Y %tate (0.876 g,L_95%yield) as a light

oi |  whi lowmy solidifi h standi ng at

tenperat

WD 2004/ 096 ; 00&4.003910 @ I
iy o

{4-chl or0- 6- (dlnethylan1no) 2- [ 4- (2- napht hoyl am no) ben
zyl}pyr|n1d|n 5-yl }acetic acid O OHIC-OH Ca HO tj

™ a h%r@ df h‘Bthg [N{%%béﬂz@-cmo%-(ﬂmem ?ém;-?cs)%%hﬂaw 5—y1]acetate

To a m xture
135)%?& aQrﬁOn‘BB’éHziﬁld)Eyﬁ-% (BFG- - Q-3 merdly iraaihydjopy MINF au mnL) at room
teﬁﬂp&ilai]uﬁbc@iséﬁ&d 2-naphthoic acid (0.062 g, 0.36 mmol). 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 NaHCOs, and brine, dried over anhydrous MgSQ,, filtered, and concentrated
in vacuo to give methyl {4-ch]oro—6—(dimethyl'amino)-2-[4-(2—naphthoy1amino)benzyl]pyrimidin-

S-yl}acetate as a colorless oil.

The thus obtained methyl {4—chloro~6-(dimethy]amino)—z-[4-(2-naphthoylamino)benzyl}pyrimi-
din-5-yl}acetate was dissolved in THF (1 mL) and treated with 1N 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 IN HCl 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 2 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- (Z-naphthoy]amino)benzyl]pyrlmzdm S-yl}acetlc 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). e ' '

Molecular weight: 474.95
Mass spectrometry: 475




5 (0.090 g, 0.30 mml) and PyBOP (0.187 g, 0.36 mmol)

i n anhydrous DMF (1 nL) at room tenperature was added

Wb fpsdrei ¢ acid (0.062 g, 0.36 nmmmol ). The resPUr)Eﬁ*Qoomosgm

reaction mxture was stirred afifoomtenperature for

3 hours at which time water was added and the
|ntl n gzggs phase was extracted with Et OAc. The
%B‘H g extracts was sequentially washed with

CA&MMSS saturated NaHCO3, and brine, dried over

~anhydr ous MySH, filtered, and concentrated 10 in

vacuo iﬁ? gi ve net hyl

{RASHMGT §1apuer @f ﬁeé?ft‘ﬁﬁiamﬁﬁ@)lplzlfmm(@quam Hixgingle 132 }dB6S as shown in

zBéIb]egyvcérm)gﬂtHgme@- yl }acet ate as .a colorless oil. The

t hus obtai'ned net hyl

24 chl or o- 6- (di net hyl am no) 2-[ 4-(2- napht hoyl am no) ben

5 yrim - din-5-yl}acetate was dissolved in THE (1
m.) and treated with N NaOH (0.5 nL). The resulting
: £ b,mXIur s—stirred—at "“c“rtc.mm*“r—e:nr —
14 hours at whi %n{clurﬁg it was poMiLd| Fch S g (°0) [ Activity]
The#sepazat ed aq_ueous phase wap washegfayd [ h EtDAC andl cjnq
then-aea-pd—w-th4N-HC—and] backiextracted/w th
Et OAc. [The nbi ned orgam c exjracts|was jasheg with
brine, gdr yd otls MgSO4, filtered, And
f”‘) concentfa ' ude product hus pbtainged
£ vvas di ssol ' I Bi mim vol ume of THH to which :

t‘i an P@Ied The separ ed q%rem pitate | was
collected by suction, rinsed w hék@nle S3an> Wi D
under vjacuum te.gkye {4-chl oro- 6 20
(di met hyl am no) 4- (- nehpht oyl amijno) bgnzyl ]lpyri m di
n-5-yi }aceti c acihd " 0%vyidld) [as a white
powder.| ' H NVR (300 dé) S:j 3.09 (s, BH),
3.67 (4, 2H), 3.93 (s, 32 (d,| J=8 [Hz, 2H)
7.59-7.168 @m 2H), 7.75 (d, JH8 Hz, [2A) 187 00-8:
4H), 8.(5(, 10.40 (s, I|H), 14.77 (tbs, |l
Mol ecul a[y _ 74.95 Masg spectjironetiry: 475 V\D
2004/ 096 EF’ZO@OOSMO -51- [Mel tifng pqgint: 188

: ZC Actijvi tw .\ a simjlar mgnner fas dgscri bgd
in éxarrpl e 111, conpounds in APV e 3712 |t 8721468778 | A
shown ifn Tabl: ey € synt hesi zed. {5 Tz’i\/il e 1{Exanplle
Structyre MV A Activity ss cljass

N0

I

'
-4 7 1 537.02 | 536 537 | >174 Z D
[8) . )
= )
’ _ =




GHOHa N /N 1-2 537.02 536 537 >135 Z D OH. OHO
~HON 1-3 N~_N572.07 571 572 177 Z A HI \ \ O
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A suspension of methyl [4-chloro-6-(dimethylamino)-2-{4-nitrobenzyl)pyrimidin-5-yl)acetate

L

5 (3.00 g, 8.22 mmol) and potassium acetate (2.42 g, 24.7 mmol) in methanol (30 mL} was treated
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[ Eydé&ge@ FrN9 RSN ¥hd thém KRd-ERSRY LAt NehPREikiE YhdVimed Wi ffthanol and the
;ﬁ]trate concentrated to. dryness before partitioning between EtOAc and water. The separated
organic layer was sequentially washed with saturated NaHCO, and brine, dried over anhydrous
MgS0;, filtered, and concentrated in vacuo. Chromatographic purification (silica gel, 1% MeOH
m CHCl;) of the thus obtained crude product then yielded methyl [2—(4-aﬁ1inobenzy1)-4—
{dimethylamino)pyrimidin-5-yljacetate (2.40 g, 97% yield) as 2 brown oil. '

Example 2-1

{4-(Dimethylamino)-2-[4-(2-naphthoylamino)benzyl)pyrimidin-S-yDacetic acid

A solution containing methyl [2-(4-aminobenzyl)-4-(dimethylamino)pyrimidin-5-yl]acetate
{0.090 g, 0.30 mmol) and PyBOP (0.187 g, 0.36 mmol) in anhydrous DMF (1 ml) at room
temperature was treated with 2-naphthoic acid (0.062 g, 0.36 mmol). The reaction mixture was
stirred for 3 hours before diluting with water. The thus quenched reaction mixture was extracted
with EtOAc and the combined organic extracts was washed sequentially with 0.5N HCl, saturated
NaHCO;, and brine, dried over anhydrous MgSO,, filtered, and concentrated to dryness to give the '
crude product methyl {4-(dimethylamino)-2-[4-(2-naphthoylamino)benzylJpyrimidin-5-y1}acetate.

The thus obtained methyl {4—(dimethylamin0)~2-[4-(2~r1ap_hthoylamino)benzyl]pyﬁmidin-S-
yliacetate was dissolved in THF.(G mL} and treated with iN NaOH (3 mL). The biphashic
reaction mixture was stirred at room temperature for 14 hours and then Et,O was added. The
organic layer was siphoned off and the remaining aqueous layer was neutralized with 6N HCI.
Thc separated solids was collected by suction, triturated with diisopropy! ether, and filtered to give
{4-(dimethylamino)-2-{4-(2-naphthoylamino)benzyl]pyrimidin-5-yl}acetic acid (0.047 g, 36%
yield). s
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Methyl [2-(4-aminobenzyl)-4,6-dichloropyrimidin-5-ylacetate

0
| HCx
o | cl NP ' Lo
S N.__-N _— "Nl N
: . - N, | NH

A solution of methyl {4,6-dichloro-2-(4-nitrobenzyl)pyrimidin-5-ylJacetate (2.00 g, 5.62 mmol) in
5 anhydrous THF (50 mL) was treated with Pd/C (10% Pd, 0.200 g) and the resuiting 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
N chl_romatbgmphed (silica gel, -40% EtOAc in n-hexane) to give methyl [2-(4-aminobenzyl)-4,6-

- 10 dichloropyrimidin-5-yljacetate (1.32 g, 72% yield) as a white powder.
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2-33 N iN 394.48 394 395 145- C 148z N A H HOoO
2-34 N N 384.44 384 385 102-105 D N O OH W
WOQd4@96777 PCT/ EP2004/ 003910 77 exanple # St rp@sryﬂyzgomﬁ”m
MV Exact MS np (C) Activity Mags.class HO Q 2
-N410 52 410 411 147-150 B Q ~ HLH3 H CH3 HO 2 36
N ~N 382.47 382 383 130-133 C H' v "CN3 Methyl = _
1 Yietyd £h6-Rishlosordyify2-naphtloxisrnise eyl ipy dividis-5; ¥l acetate
acetate OO H3CO H3GOC C C A HINN /N NO2
rii.t2 A solution of nethyl o)
[4, 6-dichl oro-@-(4-ni trobenzy,[{):pyr' m di n-5-yl ] acetate
(2.00 g, Apcb2 1) in 5 anhydroUs™~THE (50 nml) was
treated V\nthOPd (10% Pd, 0.20@; nddghe resulting
bl ack suspe 0 'stirred under;an at nosphere of
hydrogen at ro m\ferrperature Aft en. L&y hours, the
reaction m xtuke-khs filtéred odver I|te and t he
residue rinsed wth copious anounts © oThe
filtrate was content®ated in vacuo to thg crude
- product as a dark ow oi | which was
- chromat ogr aphed (st cangel, 40% Et OAc in thex
gi ve net hyl [2-(4-am nobenzyl)-4,6- 10
~di chl oropyri mdi n-5-yl Jacetate (1.32 g, 72% yield) as

. kbR PONEGH {2-(4-aminobenzy1)-4,6-dichloropyrimidin-5-yi]acetate (0.073g, 0.23 mmol),
2-naphthoic acid (0.048 g, 0.028 mmol), and WSCI (0.049 g, 0.026 mmol) in anhydrous THF
5 (3 mL) was stirred at room temperature under Ar atmosphere for 10 hours. FtOAc (80 mL) was

- then introduced and the organic phase was washed sequentially with saturated NaHCO,, water,
-and brine, dried over anhydrous MgSQ,, 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—naphthoy]amino)benzyl]pyrimidin-
10 S-yi}acetate (0.090 g, 78% yield) as a white powder.

Example 3-1

{4~Chloro—-2-[4-(2~naphthoylamino)bex_lzyl]-ﬁ-pyrrolidin—l-ylpyrimidin-s-yl}acetic acid

15 A mixture of methyl {4,6-dichloro-2-[4-(2-naphthoylamino)benzyl|pyrimidin-3-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 1N HCI, water, and brine, dried over
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2004/ 096777 PCT/ EP2004/ 003910 -78- I\/Et hyl

wiotaobs/slicel or o- 2- [ 4( 2- napht hoy! ani no) benzyl ] pyr
-yl)acetate 0 0O H3 wc CO -79-cl cl cl I&*Wz@oﬁmwm

\ 1V OV V' NH2 H 141 Al4xture of methyl

[ 2- (4- am nobenzyl ) -4, 6-di chl oropyrimdin-5-yl] acetate
(aghxylycg:@ MgSg fi )and cp}lcegirpig@)m heiue. aRyrdicgiionOwg pygparative TL.C then

AR OBl QR BBy By R AR i dpippmion 51

wndee ((A00at ﬁmphmf)esiwhxtél]ﬁbvhbur s. EtOAc (80 nL) was
then introduced and the or gani ¢ phase was washed

SR, 3 e R A0 MO ety AN B povimicin- .

iyt} avase §0.085he (I:I?Uﬂﬁaol)hﬁdl'ﬂﬂ (3 Y Svad pedbd Q6hamN NabHOALS mL) and the
;)Dr nge oil was triturated with diisopropyl ether and
a%ﬁé’f‘%’?é’&ssﬁ&w@j? roRgs tepppTakire. B 45yhosTict EoR was thenvedded and the

afllayer siphoned off. Th ° fi
'E% M dlych % X 8 20 F4t (ezrerrr]lglglﬁlfg ﬁgt;/eogsnl]a%er vgdg ﬁgg{lfuj\ trgmy()r IC r%nc(lj ac1d1 ied with 6N

15-Tjt Fepsetedtsolidsov e @olipcteddnosyctandind amsed with twater. Drymg under high

PRALEE . BRSPS KRR R PR T e pmoidin 1
I/ylwhp'nydlm E*ywawls *’:ﬁﬁ XO m 156%6a6d1d) as kh 6ff-whitelpGwadr. CI O HO
NC | N~ C

"HNMR (300 MHz, DMSO-dg) 8: 1.86 (bs, 4H), 3.59 (bs, 4H),3.78 (s, 2H), 3.88 (s, 2H), 7.32 (4,
1=9 Hz, 2H), 7.63 (m, 2H), 7.96-8.13 (m, 4H), 8.57 (s, 1H), 10.39 (s, 1H), 12.72 (s, 1H).

Molecular weight: 500.99
Mass spectrometry: 501
Melting point: 196 Z°C
Activiry class: A

In a similar manner as described in Example 3-1, compounds in Example 3-2 to 3-16 as shoWn in

Table 3 were synthesized.
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sﬂbﬁgjsd at 80C for 5 hours. After cooling to room
tenmperature, the solvent was evaporated and the
- remaining residue dissolved in EtQAc. This organic
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Example 4-1

{2-{4-[(Anilinocarbonyl)amino]benzyl}-4-chloro-6-{[2-(cyclopertylamino)-2-
oxoethy'l](methyl)aminoj pyrimidin-3-yl}acetatic acid

iWM>WUD 22,0

o Topo fouo
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/ "CH, }}0 HOC yo NI /N 3-16 515.40 514 515 108 Z A
oN H / OCHL O Exanple 4-1 {2-{4-[ (A

WU tdomogiarbonyl ) a m no] benzyl) -4-chloro-6-[ por/EP2004/003910

[2-(cycl open tylam i no) - 2- -84 - _
oxoethyl](rrethyl)arri no] pyri m di n- 5- yl}acetatic acid O
HaC- O Hac NHa Ha r'\ {{ONHciN'N cory~-NOci N

Méoluxmpf‘nwhyl #{4 HHNOP?QL?H;“NNOW 6-[2{cyglgpenty lpring) 1¢- wxoethyi}(methyl)-
é‘lll l‘u}& 1d§1—§-¥ﬁ8¥ta#ems\/ﬁlgi %9 %41/ ) 01%91313 in % @%%4&950 {‘J}ga]th with phenyl

Ut 10
{IQOO@maam\'jOl%bemiZ)ﬂlm -mell difter SirfifiRai(roye| topeenitydedon bheds, E1OAc was

agltyiﬁfg % ((Joqgetfp _53 %!Tﬁn dE \Iﬁwl)%n%gg&b% g:g(f égk% qu’?d over anhydrous
nhugwj filttzoCaARBERnNe DR ablo. The 2Budadduct AR @tained was triturated with
stirring at roomtenperature for 18 hours, EtOAc

dFiserond gHsT &ﬁ%g@t%&%&ﬁ@anwamnﬂbm&%%;ﬂ} -4-chloro-6-
qM(c?Elbﬁﬁtylgﬁxh%—Qi’o%fhyﬂWﬁgﬁ_ﬁ%oﬁpﬁﬁ%éﬁ% ce{aﬁr(@q}’ss g, 87% vield) as

and concentrated i n vacuo e crude product
cbvhitenswdevas triturated with CH2A 2 and dii sopropyl

~ether to give nethyl

{ 4- I ieN b Vils) n aﬁ’ 4 A
2{3 ( C%llé e(}rf]' ¢ I%Ff?lg.l ﬁ@ {4 i(%g])?gg %ﬁ%lz 1%1%1 B?r}zgﬁ‘l Lﬁ %l]qoro -6- ”]2 (cyclopentyl
damncﬂ yéxbamgt}meﬂlyq)@m%ﬁaygmnﬂﬂ Fewiaettaly (647 g, MWOBY @mol) in THF (3 mL)m
55560, IR PaciDtt bOaPd st mayos ves s o teopy tsmperatr for 18
Ch)éﬁllso BeOtWHsadded 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 vacoum 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, I=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.
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HOFcHq C NH 4-3 N/N 579.10 578 579 >146 Z B N
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2004/ 096777 PCT/ EP2004/ 003910 .86- exanple # Structure

MN Exact M5 nmp (C) Activity class Mass 0 HO TH3
NCH3 4-6.N./N 433 51 88-90 433 434 CH 11 1 1\ N
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Example 5-1

{4-Chloro-2- {4-l(cyclohexylmethyl)amino]benzyl}-6-[[2-(cyclopentylamino)-2-

oxoethyl}{methyl)amino]pyrimidin-5-yl}acetic acid

SN iﬁ\r?\)k/@ ﬁr
T T %

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 température.
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 MgSQ,, filtered, gnd concentrated in vacuo. The crude product thus
obtained was chromatographed by preparative TLC to give methyl {4-chloro-2-{4-[(cyclo-
hcxyl"niethyl)amino]benzy]}-6-[[2-(cyclol)entyIamino)-2-oxoethyl}(methyl)amino]pyx‘imidin-s—
yl}acetate (0.092 g, 51% yield) as an amorphous solid.
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conpounds in Example 5-2 to 5-BepEp2004/0039i0

Table 5 were synthest2gd. Table 5 exanple #

cl ass

Mass

b

cH-H O—ci—N-H 5.2 N NGK22 05 521 522 >70.D N H
q&afuﬂéﬁ 096777 PSEREBID04/ 003970 MWaq EaretfpM$ #mp (°C) | Activity
$tructurie MVExact Ms np (C) Agtivity cl3gss Ss r{%h%
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W08 D@A1896777 PCT/ EP2004/ 003910 - 89- Exanpl ecGyep2004/003910

[4-Chl oro-2-(4-[(4-cbl orobenzaxe) (m et hyl )am no]
benzyl ) - 6- (di met hyl am no) pyri m din-5- yllacetic acid O -
f O03C0i H H3C-0 CH3' H3C, 0 ~H3 C C N, CH N CH
Exaniglé @1 3 3 N/ NNN._NH/N/ NHR CH3 ;' CH3 C
HOCH3 C NCH3 N/

[4-Chioro-2-{4-[(4-chiorobenzoyl)(methyhamino]benzyl}-6-(dimethylamino)pyrimidin-5-

yljacetic acid

: Hac\O

cl N

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 temper;j_cu_;;:'_’l;HF (1 mL) was added .followed by a solution of methyl {2-(4-
aminobenzyl)-4-chloro-6-(dimethylamino)pyrimidin-5-yljacetate (0.660 g, 1.97 mmol) in THF (1
ml). T_l}is was then stirred for 3 hours and concehtrated 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
énd 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 1IN NaOH, and the aqueous layer was extractéd {;\rith Et;0. The combined organic
extracts was dried ov;:r anhydrous Na,S0,, 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-;:111or0-6—(diméthylamino)—2—[4-(m_ethylamino)Benzyl]pydmidin-5~y1}acetate (0.260 ¢,
38% yield) as a pale yellow oil. | |
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and stirred at roomtenperature for 24 hour. Et20 was
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WD 2004/ 096777 -92- PCT/ EP2004/ 003910 Exanple 7-1
{ 4- (Di net hyl am no) - 6- nor phol i n- 4-yl - 2-[4-(2- napht hoyl a

W&)Q@dﬂﬁ@iﬁl] pyrimidin-5-yl) acetic acid O C{'@&ﬂ@ﬂ)zomwosmo

H3Q0 1 H3 G ... \ INN ON- CoaN~ 6H3 ~N |

CH NNN/ .7 NA, j(/ HOH3 ~/NT \ N CH3 N/N\
O/ NI '\ HS5 To a mxture of nethyl
[ Bxgmplefrinobenzyl ) - 4- chl or 0- 6- (di net hyl ani no) pyri m din

-5-yl]acetate (0.090 g, 0.30 mml) and PyBOP (0. 187

Pt iy ¥sthel 8 aBRRUAG LD 1 ootk BBy eyisitin- s yaceci

maotl) . The resulting reaction mxture was stirred at
roomtenperature for 3 hours at which tinme water was

- “~added and the resulting aqueous phase wasgextract ed
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ed organic extracts jas
~af th 100H). 5N HC,  Sabdrat ed cr
oo?r anhydroﬁs\\lvgs i\a
i© \to Yryje Tt hiits

{4-chl oro
zyl ] pyrim
nor phol i ne . ,
15 heated at 150C in a s@al ed tube for 15 hours. After
cooling to room t enper, e, he reaction m xture was
poured into water f8xtrlact €¢ with Et OAc. The

combi ned organic e%t*e/ N\é@ washed sequentially
with IN HCl, saturated

_ , and brine, dried over
anhydrous MgSO4, —fittere

and concentrated in vacuo.
The crude product thus obtlj was chr omat ogr aphed
over silica gel eluting wt

gi ve nethyl {4-(dinethylam

To a mixture of methyl [2-(4-aminobenzyl)-4-chloro-6-(dimethylamino)pyrimidin-5-yl]acetate
(0.090 g, 0.30 mmol) and PyBOP (0.187 g, 0.36 mmol) in anhydrous DMF (1 mL) at room
temperature was added 2-naphthoic acid (0.062 g, 0.36 mmol). The resulting reaction mixture was
stirred at room temperature for 3 hours at which time water was ad&ed and the resulting aqueous
phase was extracted with EtOAc. ’I_‘he combined organic extracts was seguentially washed with
0.5N HCl, saturated NaHCQ;, and ‘brine, dried over anhydrous MgSQ,, filtered, and concentrated
in vacuo to give methyl {4-chlor0—6-(dimethy]amino)-2-[4-(2-naphthoirl-amino)benzy]}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 info water and extracted with EtOAc. The combined organic extracts was
washed sequentially with IN HC], saturated NaHCO;, and brine, dried over anhydrous MgSQO,,
filtered, and concentrated in vacuo. The cfude 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)benzyllpyrimidin-5-yl} acetate (0.096 g, 95% vield) as an oil.
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- Example 7-2

[4,6-bis(dimethylamino)-z-(4-{[4-(triﬂuoromethyl)benzoyl}amino} benzyl)pyrimidin-5-
yl]acetic acid ' |
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m no} benzyl ?m(?gﬁ-?ﬁrﬂ&gi)@éhg?:%tl %yg%ﬁ@enwl%%&%qﬂ k]\Racetate (4.34 ‘

@»Wl%aé’dmedo 1b5 A solution of nmethyl
[ 4, 6-Dbis(di met hyl am no)-2-(4-{[ 4- (trlfluororrethyl)benz

%yl ]s@imuﬂf} of b A % {(,F?ﬁg@b@?ﬁiﬁﬁﬁd}‘%%ﬂgpﬁ Pc?% gtByIRR_e)nzoyl]ammo}
Waszyt)pﬁandm 5wi‘]¢q>eﬂatd (¢ 3d igu&#hyldmcd)(lncm}"/xsmtral‘tyldmfuréaﬁq mkdhano! (100 mL)
'\l;,l'gse tlef2d | ti\!hngl bt 1tml1'I rh?/drom e solahon (ﬁt 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 diethy! ether and then neutralized with
1N 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)benzoylJamino} benzyl)pyrimidin-5-ylJacetic acid (3.86 g, 81%) as colorless

needles. _
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refluxing tenperature for 5 hours and then the
vol atiles were renoved by rotary evaporation under

WYBlYe77Fhe remai ni ng aqueous sol ution was washedpMohlooze1o

di et hyl ether and then neutral.igged with 30 IN
hydrochl oric acid at 0OC. The separated precipitate was
coll ected by suction and rinsed with cold water.

REAVB (400 Mk DHIBG-4@nd A8 iari k), BHér(s.alje3.83 (s, 2H), 7.33 (4, J= 8.2 Hz,

i TR B SrBeHN PREABSH P art Ay BB By BRI AFD: (A5 11D, 1202

¢etiHg. acid (3. 86 g, 81% as col orl ess needl es. WO
2004/ 096777 PCT/ EP2004/ 003910 -95 'H NVR (500 MHz,

):.S 3 29 12H), 3.44 (s, 2H), 3.83 (s, 2H),
%%"'“f Weﬁﬁuﬁlél(s, 2E)|), 7.66 §3 J'|;|)8.2 Hz,(iH),H)

Mﬁ@sﬂeﬁ,‘txomﬁm&@ +}2)H) 8.13 (d, J= 8.2Hz, 2H), 10.28

I H). Mol ecular weight: 501.51 5
%ngstv@étmrﬁeﬁry ' 502 (MrH)' Mel ting point: 200 zC
Glils clyass: A ln a simlar manner as described in
é‘xln‘\ét&y&? or Exanple 7-2, conpounds in Exanple 7-3
to 7-30 as shown in Table 7 were synthesized. 10
Tabsenilpr syeanqslae descSbedun EarmplN IExaiétampB T, {o@pounds in Example 7-3 to

i Vi cl S HCNI \ N~\CH 7-3 Hc
%50 %?‘Sé‘%@éi Wféﬁsyﬂﬁ‘ﬁs‘%% N\ H\ HO?H3 N CN\ .
\OH, 7-4 N .N 509.61 509 510 154 Z B
Table 7

oy

example # . Structure MW | Exact| MS Jmp (°C)| Activity

class
Mass

7.3 A 48358 | 483 | 484 | 200z B
$)
l .
N

N 3 ) .
7-4 509.61 [ 509 510 1547 B
o+
I

—pEE



/" N H WO 2004/ 096777 PCT/ EP2004/ 003910 -96 MS np
Activity exanple # Structure -7mclass HO H3 V N,
v@i‘hoozﬁoﬁri N 523.64 523 524 149 Z B I\ |/ N\ pbrmpaosoossio
"T) HCH H3C-N/ N-CH3 N.ds.7-6 \ 502.40 501 502
1932A HCO -/ HOH3C%1 H3 HCN/ N CH3 7-7
459. 55 459 460 172Z A/ H HO CH H3C. 3 H3C-N/ |
ex@hPple # N Structure MW | Exact{ MS {mp (°C}| Activity
' class
Mass

?H

O

7-5 52364 | 523 | 524 | 149Z.| B

i

Ay EHa
HCT N [ “CH,
Na, N
7-6 : 502.40 | 501 502 1932 | A
0
N i
H
c
HO CH,
H:Cy N
R i “GH,
Na. N s
- 727 \(‘©\ 459.55 | 459 | 460 | 172Z A
Nb@ ’
H
HO
HC., i
o N N‘(:H3

N . N .
7-8 "“E@ 494.00 | 493 | 494 | 162 A
K*\Q
Cl

e e e



7-8 N~ 494.00 493 494 162 A H/ I \ /| C WO

2004/ 096

B iplee

T-6 , NHOHfH- NN

777 PCT/ EP2004/ 003910

,CH, 7-10

cl ass
510 511 131-

-97 exanpl e #t
MV Exact MS nmp (C) Activity
rN, CH 7-9 N -N 510.

| ' N 520. 04 520 521

146-149 A I\ '/ / I\ HNG OHH

()N N, CH3 7-11

ﬁ@@ig(}w{mwm

lexaflPR H9 485 486whedhrd 53 B/ [NMwl \Exbbt |OMSO bhp (°C) | Activity
class
Mass
CH
A
: H,
O
| Y e
79 ”\C’b\ 510.60 | 510 | 511 |131-133 C
N /N
NV
- .
OH
(%]
C 5
N ] N N\_CH3
7-10 NN 52004 | 520 | 521 |146-149 A
e}
0,
H
Cl
OH
o H
It
| = CH,
7-11 N\irb\ 48559 | 485 | 486 [151-153 B
NL/\G
H .
5
Q
¢ ®
N ’ o N\'CH
N N
7-12 \(@ 527551 527 | 528 |144-147 B
(8]
a2y
H
| F

.-‘M”‘_




C3 ONN, CH3 N/N 7-12 527.55 527 528 144-147 B /

NH' / F F F WD 2004/ 096777 PCT/ EP2004/ 003910 -98
VR 8dRlees 74 Structure MV Exact MS np (C) Activit %
Vhoe 0 TO CHB INA (' kB 7-13.961 N 528, 44 52bCEIERI00910
150-152 C ONcl H-/CG 1 OHH ~N\ NHCH 7-14 N N\
35 65 535 536 132-134 D v 'NH H '
example # Structure MW | Exact | MS |mp(°C)| Activity
class
Mass
O -
RO
O
7-13 Mt 52844 | 528 | 529 l150-152| cC
A e |
| )k©:a
- ' %}‘ =
V OH - ... '
O
A
N I\ N‘CHB
7-14 NN . 535.65 | 535 | 536 |132-134 D
O
RS
H
-
. o ?H
ON [\ N\CH:
7-15 N 535.65 | 535 | 536 [147-179 B
L O
e
OH
QL
N |\ N\'CH:,
N. =N
7-16 l 535.65 | 535 | 536 |224-226 B
e




OCH | a NCOCH 7-15 N 535.65 535 536 147-179 B o |
fem H OHOH()NICH N N 7-16 535.65 535 536
wedogdrgB H WO 2004/ 096777 PCT/ EP2004/ 003910 1%‘] .
exanple # Structure MW Exact Mpnop (C Activi tli/C C 23%1003910
Mass HO.. H , CH JNN7-17 of NI -N 526.60 526
527 205-207 D a NN H r* \ HOH _JINV N, _CH J
ampi #116 7- 18 840ctO 509 510 {CMW1gZExajt INMS mp (°C)| Activity
class
Mass
7-17 526'.60. 526 | 527 |205-207 D'-
N\
I L
r\Ho CHy
i = N“‘CH3
o L 216-
7-18 \%:L 510.00 | 509 | 510 C
) : 218z
Cl
HO H,
(\N = i“cH
o\) | :
. N._ =N -
7-19 54444 | 543 544 {196-198 ‘B
0
J’k@‘“
N
H
4]
HO&/S}H3
N N..
((\/‘ l = CH,
N, =N 212- -
7-20 . 543,55 | 543 544 B
213z
ﬁj\GYF
LF




H~Cl OH3 7-19 N/ N 544.44 543 544 196-198 B

H -1-/C

w24/ 0867i77 PCT/ EP2004/ 003910
exanpl e # Structure MN Exact 7iégtivity

N N 212 7-20 543.55 543 544 B 213z

-100 (CQ) Acti Vi b¥1T/EP2004/603910
cl ass

I NCI
F WO

Mass

AMHo H N , CH 7-21 o /N 501.59 501 502 129-132 B
6. N H OHOCHa ONN\ SOH_ 7-22 N/N/ | 551 65
EEAmBB#| 192- 194 $iruqtui) MW | Exact| MS {mp(°C)| Activity
- class
Mass
o]
HO H,
O
’ 0\) N._.=N
721 \[Q 501.59 | 501 | 502 [129-132 B
. O@?‘*
7-22 \[Q 55165} 551 | 552 {192-194 D
o@?“
7-23 (@ 551.65 | 551 | 552 [123-125 B
cif”
7-24 E@\ 551.65 | 551 | 552 [137-140 A




HI OHTH VN\ NOZ7-23 N TN 551.65 551 552

123-125 B / N H ONN, Ci7-24 "N 551.65 551 552
“.%,327 . H1 \ / 1 01 O WO 2004/096777

C‘I"’P%é’%y&/ 003910 -101 exanpl.ggf. Structure Mﬁg/glé%{m.yoosme
M5 mp (C) Activity class Mass "HO ~Hr N N~ \J N ~ N
192 7-25 531.62 531 532 A 195z H/ OV OHOH o f
texampl #7- 26 NH 5@pudi®re505 506 L7RMVL75ERhct\ ®IS/ | m~°COMHOActivity

CHI
class
Mass

' Ho:f:l\T/?Ha '
N N.,
Q D 102 |

53162 | 531 532
195z

7-25

o
N~y
o
s
= 0O
vl
s
uI
W)

726 M 505.58 | 505 | 506 [172-175
o _

,l\/o
Raaas '

7-27 "~ 53162 | 531 | 532 |125-128
O Me

Rt o

. |
7-28 ”\f\’b\ 47754 | 477 | 478 |132-135




R

N 7-27 N'N .531.62 531 532 125-128 A 0O M H OHO

CH3 <)N N 7-28 N/ H 477.54 477 478 132-135 C 14, F

WADz Q047096777 PCT/ EP2004/.003910

Structure MV Exact M5 np (C) Actlavity
O3 3 ONTrN, CHI CH3 7-29 N -N 494.00 493 494

Mass

-102 exanpl e p@r/EP2004/003910
cl ass H

140-142 ON_-H [/ Cl-HOH3 QI NC'3 7-30 N_/N
Agangie 403 494 1§pmeyge C |\ MW | Exact | MS |mp (°C)| Activity
' class
Mass
OH‘
.
N_I xn N\CH
7-29 - N 494.00 | 493 | 494 {140-142| B
o .
L
H
Cl i
HO H,
s ~
7-30 (@ 493.54 | 493 | 494 [197-198 C

Methyl [4-chloro~6—methyl—Z-—(4—nitrobenzyl)pyrimidimS—yl]acetate

Pl

"

oy
T, ol

~ A mixture of 2-(4-nitrophenyl)ethanimidamide hydrochloride (0.22 g, 1.0 mmol), dimethyl acetyl-

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

H/ F Methyl

14- chl or o- 6- net hyl - 2- (4-ni trobenzyl ) pyri m di n-5-yl ]
“ﬂggh@hﬁqu 0 CHHCO H3C .. O.... H3CO

WRIP TaC O N NN N3gh.~ O o N2 | P TERgggono

N02 A m xture of 2-(4-nitrophenyl)ethani m dam de

hydrochloride (0.22 g, 1.0 nmmol ), dinmethyl acetyl- 5

sdriedi yraew high, vaougm for @ heved Yo, gian dnatiodi [drhy Ao n6eley]-2-(4-nitrobenzyt)-
g refluxed for 15

hlg?m dﬂ,ﬁs\f)g%a%et #.azé%Sw%dﬁgsaw eradlSJre t he

separated solids were collected by suction and added

t & salyppe-of onetied [8blydroke6-nedthyl-Ri(onidobatdyDpirhadints-ghacatate (1.59 g, 5.0

ciapelTFBn A tial e TSRt T B A4 Pt 25 was et

t RAPELEEHT After AP AL 8BSt APESHr-a Rl LR oRHBLLRI W& Rfkred into ice-cold
solids were collected by suction, rinsed with acetone

st Kooy 096y 7subme) Fpene 4060 394 GXtractgB with | M@ AgnEer the combined
hi AR Oy QH
(4 rgé}xyé’ AN 5&@6 a?m aﬁheﬁ {h?b%n%l %ﬂ#egg)g%%mﬂjirous MpgSO;, filtered, and concentrated
p!yn’r?mf?d iTihe Smﬁb Peadedt dive obBint® wgs cl8@%tygraplajl oy silioatgel duting with 20%

i.d.. o ut J
Aok dr SRR 2R ER TV ey B e Ry e yeccote
_ e(t)atlg 2% 531dg355wﬁneprﬂmlm) and N, N-di net hyl ani |l i ne

(0.56 L, 4.4 nmol) in POCI3 (2.33 nL, 25 mmol) was

‘reflu e? 5 for 14 hours. After cooling to room

"g’f?ﬂ@)l( ar the reaction m xture was poured into

i ce-cold saturat ed K2C03. The resulting aqueous | ayer

WasM ety F B64-@cnapihtivy Bl bamsh) e redidin- 18y rBRi@R15 §1) acetic acid
extracts was washed with brine, dried over anhydrous

MSA,, filtered, and concentrated in vacua. The crude

Rt edu t hus obt ai ned was{{chr omat ogr aphed overgsilica
ger™ ing with 20984CEt i n n-hexane tgacaf flord
netd ] . . o
[ 4- chi]pr of 6- et hyl - 2- (4Cn; Bneyl ) pyri m dith 8
tate MQ=¥0.54 g, 32% i eld) NS a \/\,hj_r_ﬁ,.pomderd :
Exanpl e[8-1 =
ONOZ NO, NH,
H,C..

o HO

H,C ] 2 D : H,C AN
. N. =N . —_—

| 0

aee

|
N .=N
O .
N
H

A solution of methyl [4-ch10ro-6-methy]-2-(4-nitrobei1zyl)p)n*imidin—5—y]]acetate (045 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 MgSO‘_,, filtered, and concentrated in vacuo. The crude product thus obtained was



£

)

10

15

20

25

30

{4- Met hyl - 2-[ 4- (2- napht hoyl am no) benzyl ] - 6- pyrrolidi n-
1-yl pyrimdin-5-yl}acetic acid HC OH3IC OH3ICO

wWBeooodBC N HBC N N/ N / N\X\\//// NI /NI
/ \P%:Hﬂ?;'&{momo

NO2 [ JHz- HOH GO HaC N H3Ggs-No N/ N/

\ A solution of nethyl

[ 4-chl oro-6-net hyl -2-(4-nitrobenzyl)pyrimdin-5-yl]ace

t drengtorephed over siica g¢ itz withn®Yp 104 ndTR«£l{ ©. 8 methyl [4-methyl-2-

TR A1 Mok . SOASTTPIPL 88,3 it poc

the resulting m xture was stirred at 85C for 13 hours.

- Afd er solwtbi g trethyd o ihethyleX-@itnitr éhentyhes-paaciidinb-ylpyrimidin-5-yl]acetate

P p B Bl e i B ap 9 050 © and e

sadultirat BleckNaskeRBio Nehs bitirR@ , unBérl 80 at8FhercABNYYABES.  After 1 hour, the
S, filtered, and concentrated in vacua.. The crude

JFRFH0R MGVl ledransl Catiresand 4ho Gmrey was concentrated in vacuo to give
D _ _ ont
e e

[4-met hyl -2- (4-nitrobenzyl)-6-pyrrolidin-1
Ay bpytianaf anethys [3(4 amisobeney {8k iy 6-rBOOdin-ddpyrimidi-5-yljacetate (0.034

' | ut | f hyl . :
LRGBS T Gt SR o T Rirared i poR @i 010 mmoD,

-ZSnaphthaic etidt(@.019 8, @74 ngnol)) 2R Nivrddigopiopylamiatiod@.0TFEL, 0.10 mmol).

m) was, added Pd/ C (10% Pd, 0, 050 and the 5
et F%’?"ﬁé S‘ibT"B%‘kte’é‘B%%‘EFFgﬁ%’B s b e tisie digs powred into water and

&kﬁMhﬂﬂﬁEt@f&chmé @tﬂﬁﬂnecﬁf’rﬁﬁﬁc’&nﬁ@tﬁ' kvas HR& 6\%9§x‘iﬂy@fbus MgSQ,, ﬁltered,
mxture was filtered through Celite and the filtrate

\aS ConaEEtRd A e nlheFemainiig rgqid}.@ wzﬁ;eqhﬁypatographed over silica gel eluting
[ 26n( . Védrd- et Gyt ol i iy’ o
_“é{}ly{é??gg‘ftgﬁ % AJZ‘I)SIZO : {T}SOEM% flﬁﬁei?%ﬁh );lﬁ’_'n{eﬂqui‘zJiaﬁbeXﬁHtl{Hthﬁno)benzyl] 6
[PRrrplading iy ewdin 5 )yl Yecetate 1660 186, 3G¥eryddid)dkis m-y&Hos pifr i mi di n
-5-yl]acetate (0.034 g, 0.10 mml) in THE (I nL) at

LORREGTREFE CaBEmt £AL O M AR DX RO 91.008 ot EDipyrimigines-
mol ), 10 2- api']r%m %: aﬁ%% #th yégéi,n ¢ 11!7?518 ,hdgqnéylpynmldm 3
I Hrkediite 08 ap 9.0 minpdlaim TEF (Oml.] #t whm ©mpé@anmoi)s trdfdderith 1IN NaOH
Er L t room tenperature for 17 hours, .t :
PLALD 0 e PR SRS A, oA 15 nows e ot
room temperature, E,0 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 dned under high vacuum fcgm 4 hours to give {4-methyl-2-[4-(2-naphthoyl-

amino)benzyl}-6-pyrrolidin-1 -y]pyrimidin-S-y!}abetic acid (0.006 g, 37% yield) as a white solid.

'H NMR (300 MHz, DMSO-dg) &: 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,
1HD), 10.40 (s, LH), 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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8-2 499.40 498 499 196 Z A N \ HO HOH3 H3CN
CH3 8-3 N -N 454.53 454 455 207Z A H HO CH3 HC N
wWabi30080d67h N 473.36 472 473 197Z A\ O/ HCO  Betmshoes/003910
WD 2004/ 096777 PCT/ EP2004/ 00391®6 -- 106 exanpl e # '
Structure MV Exact Ms mp (C) Activity class -Mass HO

ChHy HC N CH3 8-5 N /N 430,51 430 431 197Z A 0 _H3C
(ex@mpleNf| CH, 8- 6Shtueluie 484. 56 48MWSH Fx@8-{134S Amp (°C) | Activity

class
Mass
S ' HO oM, | :
o | 8-5 4 43051 | 430 | 431 | 1972 | A
) , .
. H . :
)
e :
: HO OHy
M Sy en

8-6 \i’b\ 48456 | 484 | 485 |128-131] A
N

=N ]
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o .
F ) o
. .

HO H
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T _
8-8 _ \i@ 468.56 | 468 | 469 1148-150| A
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I\ HI H, CH, HNC-07 N N N 8-7 502.50 502 503

126- 128 A FHOH3 I[IN HNC, CH3 8-8 N /N 468. 56 468
wibRoddR A0 A 6~N 1 \ \ WD 2004/ 096777

T 003010 - 107 exanpl g7 Structure MUEXEEL 0310
M5 mp (C) Activity class Mass HOCH H3C N, NCH N N
8-9 ~ 486.50 486_487 153-155 A I\ / NH/ \ F FF
@ample # Structure MW | Exact | MS jmp (°C)|Activity

class

- Mass

AU

P .
8-9 \E@\ 486.50 | 486 487 |153-155 A
Nj\@\/f ' ' _
H :

I
8-10 \(@ 48259 | 482 | 483 |158-160| B

£Hy ' '
e :
SN 8-11 (@\ , 500.53 | 500 | 501 145-148( B
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H3C CH3 H3C N | , CH3 8-10 N -N 482.59 482 483

158-160 B o N H OHO H3C CH3 H3C N8CH3 N /N 8-11
wW000ER8967300 501 145-148 B \ H/ F F F WO 200499®4d04/003010
PCT/ EP2004/ 003910 -108- Exanpl®-9-1 [2-(4-(

[ (Benzyl oxy) car bonyl ] am no)

benzyl) - 4- (di met hyl am no) pyri m di n-5-yi]Jacetic acid O
Beouple®PHs C HsO~0 CHs O | FIs N, CH. N~ s H' N-CH
CHs N-N NONN \ I \ J4~1 aAo NHHs / " "O1l \

[’i—h-({(Bemyloxy)carbouyl]amino}benzy%)-ci—(dimethyiamino)pyrimidin-S—yl]acetic acid

HS
H c\ Gty
= \ )
Xy N\

I@ (Qi% . ﬁ)i°“©

Toa mixture of methyl [2-(4-aminobenzyl)~4-(dimethy]amino)pyrimidin—S—yl]acetate (1.50 g, 4.99
mmol) in pyridine (1.21 mL) and dichloromethane (20 mL) was added benzyl chioroformate (1.07
mL, 7.49 mmol). After stirring for 14 hours at room temperature, the reactiion mixture was
concentrated under reduced pressure. The remaining residue was chromatographed on silica gel
(NH silica gel, hexane/ehty] acetate 2:1) to give methyl [2-(4-{[(benzyloxy)carbonyllamino}-
benzyl)-4-(dimethylamino)pyrimidin-5-yljacetate (1.99 g, 92%).

To a mixture of methyl [2-(4- {[{benzyloxy)carbonyl]amino } benzyi)-4-(dimethylamino)pyrimidin-
5-ylJacetate (1.51 g, 3.48 mmol) in tetrahydrofuran (8 mL) and methanol (15 mL) was added IN
NaOH ag. (5 mL). The reaction mixture was stirred for 20 hours at room temperature and
concentrated under reduced pressure. The residue was neutralized with 1N h&%&'hloric acid and
concentrated under reduced pressure. This residue was dissolved with chloroform/methanol (10:1)
and the insolubles were removed by filtration. The filtrate was concentrated under reduced
pressure. The tesidual solid was recrystallized with acetonitri]e/éthanol (10:1) to give [2-(4-
{[(benzyloxy)carbonyl]amino}bcnzyl)—4-(dimethy1amino)pyrimidin-S—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 (4,
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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To a m xture of nethyl
[ 2- (4- am nobenzyl ) - 4- (di met hyl am no) pyri m di n-5-yl ] ace

ro

di chl oronet hane (20 nlL) was addeg- benzyl chl oroformate
(1.07 L, 7.49 mmol ). After stirring for 14 hours at
roomtenperature, the reactiion m xture was

dovaawig $-3t ed under reduced pressure. The remaining

resi due was chromat ographed on silica gel (NH silica

[qg (dlé{lmmbﬁe‘r@gl&%{'( y?@g?%gﬁ?’e%zﬁ)ox%ﬁ?gaxﬁ}:ﬂmnGWenzyl}pynmldm 5
y&azgstic)achl (di met hyl ami no) pyri m di n-5-yl Jacetate (1.99

g, 92% . 10 To a m xture of nethyl

[ 2- (4-{[ (benzyl oxy) car bonyl ] am no) benzyl )» 4- ('di met hyl a

m no) pyri mdin- 5-yl]acetate (1.51 gHCS 8 mml ) in

and met hanol (15°nl) we#t added
reaction mxture srs%hrked
Nature and conkentrated

. The Fesidue was Newtt al i zed
rochl-erie atig™and concentrated{under
reduced{pressure. This fesidue was dissolve

chl or-of or t hanol (10: ' nsol u V\@[Leo |
45 concent r atied /A\[::l\
solid was F

agts (5 (ﬁf_&j“.o Th

for 20 s_at roomt

renmoved ration.-T "
under reduced  pressure. The mesiduall
recrystallized with acetonitrile/etfangl (g@ 1) to
give [2-(4-
{[(benzyloxy)carbonyl]an1no}benzyl)-ll(dlnefhylan1no)p
yrimdin-5-yl]acetic acid (1.14 g, N
solid. "H NWMR (500 MHz, DMSO-d6); S = 3.
3.62 (s, 2H), 3.86 (s, 2H), 5.13 (s, 2H)
J=8.5 Hz, 2H), 7.31-7.42 (m 713), 7.94 , é
(s, 1H), 12.5 (s, 1H). Mbdl ecul ar wei ght: 420. 47 'ggff:j\
spectronetry: 421 (M+H)' - Melting point: 101-104C
Activity class: B WO 2004/ 096777 PCT/ EP2004/ 003910

=109- . Exanpl e 9- ) : i .

T3 B ) w%ﬂﬁ)z-(ﬁ-ﬂfﬂsz??tzefﬁ-“r@W*&@@mwwg?}%a-ﬁﬂawfe (400 mg,
ft pamsimal) bﬁp’}i‘Mln}ep{Q A3 mnjlaﬁd Erctho}rﬁ:&ﬁM & ALH d{ﬁi‘hﬁb@pb@iyl chloroformate
@3 %% r(N)L% (553 mmol} at tt)"C The reactlon m?xh%re@vas (s:tl;r[?edl\ll\oﬂ_.‘? holtll:soa;' room temperature at

which time it was concentrated under reduced pressure. The crude phenyl carbamate product (i.c.

\l

methyl (4-(dimethylamino);2-{4-[(phenoxycarbony])az_nino]benzy1 Jpyrimidin-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-
yhacetate (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 femperature, the reaction mixture was concentrated under reduced
pressure and the remaining residue was purified by preparative TLC (chloroform/methano] 30:1)

to give methyl {4-(dimethylamino)-2-[4-({[(4-flucrobenzyl)oxy]carbonyl}amino)benzyllpyrimi-

| din-5-yl}acetate (45 mg, 42%).

To 2 mixture of methyl {4-(dimethylamine)-2-[4-({[(4-flucrobenzyl)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 IN NaOH aq. (0.2 mL). The reaction mixture was stirred for 20 hours at room
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i5

NH3 N0 HOH3 1 NNCH3 NI_ O H/ OF 5 To a m xture

of met hyl

“ﬁﬁﬂm4mﬂmvmobenzyl) 4- (di met hyl ami no) pyri m di n- 5CM&%ﬁﬁQmmw10
tate (400 nyg, .33 nmmol ) in pyriiodi ne (0.43 nL) and
di chl or onet hane (5 m -) was added phenyl
(0.25 nL, 2,00 mmol ) at_ OC. The reaction m xture was

sETPFalTe 87d fS"Cﬁ’HEPr“é‘ grder gediced Risevuar: ubhe meidusyiiag eutralized with 1N
th}‘lﬁoc'hfon\’:"aa%ldcﬁ’rﬁf%kérﬁrta% %%Fedﬁ@e@uﬁt@gur@r Q“ﬁ%u{egdue T0Gs dissolved with

crude phenyl carbanmate product

(hlgraforrateitianch (i8) 1-)2a1{d4ﬂﬁe( melb&xy\@arrbmnydd) hyn fiohtdenziie filtrate was
I
Zgﬁirﬁ%%dmnghou%ag ‘%efm%ﬂF?fﬁgatggﬁonzq

nmnlaylboxy]carbonyl}ammo)benzyl]pyrimldm 5-yl}acetic acid (35 mg, 80%) as a pale yellow

(4- &dlnethylan1no) 2-{4-[ (phenoxycar bonyl ) am no] benzyl
imdin-5 yl)acetate (100 ng, 0.24 nmol) and

Y

4-fl uorobenzyl al cohol (60 ng, O0.48

nmol )

iy SO @0y Mt phvass. aé) § 23106 @l 03 85(s!

tetrah dofuran
A&T@ﬁ}éb

the

was refluxed for

chl or of or mat e

1Nt

in N, N

(chl orof orm et hanol 30:1) to give nethyl
ﬂﬂobdﬂmnwdghtaﬁﬂﬁé)-2-[4-(([(4-f|uorobenzyl)oxy]carbony

%gkﬁFh? 4%pﬁ%%ﬁt[ din-5-yl)acetate (45 ng, 42%.

ﬂ‘\“%&"‘l)’?aémaf?)xﬁ [4-({[(4-fluoro-

%.sﬁgsdzﬂ) 5.11 (s, 2H), 7.22 (4,

ol H@Gt(é) #n%ﬁ%keﬁé)e?é? (ihde/ =t8e 85w BHYIT.96 (5, 1H), 9.68 (s, 1H),
érﬁ{mas concentrat ed under reduced 15 pressure and
|n|ng resi due was purified by preparative TLC

Hﬁd@ﬂgﬁmﬁmyiaﬂkno)-Z-[4-({[(4-fIuorobenzyl)oxy]carbony

anlno gfyl]- pyrimdin-5-yl}acetate (45 ny,
rahydrofuran (0.5 nml-) and net hanol
nL) 20 was added IN NaOH aq. (0.2 nL).

Mh 6t st Waksin &t ds [de Qe béDOm @Qgﬁl%@—? o?%gﬁrﬂﬂé@\ﬂocompounds in Example 9-3 to

2004/ 096777 _PCT/ EP2004/ 003
coheertorare datind erresathesesdpr essur e,

concentrated under reduced pressure.
di ssol.ved with chl orof orm net hano

0.10
(0.5

The reaction

t enperature and
The resi due was
neutralized with IN hydrochloric acid and

Thi s resi due was
(10:1) and the

jrsolbio was renpved by filtratian he filtrate was :
SRS at ed undiredtertuced pre$siE._ ] BX&}F @S | mp (°C) | Activity
(4- (di met hylam no)-2-[4-({[(4-1luoro class
benzyl)3xy]carbony|}an1no)benz '] pyr RFQ;w-S-y }acetic
acid (3b ng, 80% as a pale yellow s$olidf .
HO H,
S
Nl Ay 3
9-3 \h 454.92 | 454 | 455 | 88-91 A
ﬁ/ﬁ\o/\©




'H NMWR (
2H),

Hz, 2H),

10 Mol ecul ar wei ght:

3.88 (s,

500 MHz, DMBO d6):
2H), 5.11 (s,

S =
2H)

7.96 (s,

1H), 9.68 (s,

3.06 (s,
, 7.22 (d,

111H)

6H), 3.

66 (s,

J= 8.5 Hz,
wWioo4/696367 (d, J= 8.5 Hz, 2H), 7.47 (dd, J= 8. 5P(I:$/E|?zoo4/003910

12.6 (s,
438.46 Mass spectronetry: 439

(!\'/!-I-H)' Melting point—95-97C Activity class: Aln a
SE4MPAE #lnanner aStrMEWE? i bed i n |EMYpliExact] MS frarfild Activity
9-2, conpounds in Exanple 9-3 tjo 15(9-8 as shgwn in class
Tabl e 9 jwere synthesi zed. exanpgle # \Stl\{fr_%gture \
Exact Md np (C) Activity clasg Masq H, C| N 9-3
N /N 454 92 454 455 88-91 A alNO I |\ - 4-- -|-----1
D 2004/{096f 77 PCT/ EP2004/ 003910 -111- M mp (O
Activity anpl en# Structure -fmclags HDP H N CH,
N /N 9-4 ~ N4Y7 465 466 1452 B | |\ xR/ H'{' O~ | |]i
No HOQH J | )
9-4 ' 46547 | 465 | 466 1457 B
A
H
NO, )
HO CHs ’
Mo i = N“CH,
9.5 e 464.53 | 464 | 465 | 8890 | D
ﬁj\o
HO s
H.C i = N‘“(:H3
9-6 " 44853 | 448 | 449 |120-123] D
Q
aae
H
OH
Hac\o T
Hsc’N f =y N\CHs
9-7 N%\ 463.53 | 463 | 464 | 100 A
H




HHCQA IIN O, CH- 9-5 N N 464.53 464 465 88-90 D I\ H

HO ~H HBC N ' , CH3.9-6 N -N 448.53 448 449 120-123 D

voU Bhos@bHBC O ?7H3 NN HC~1 \ ( NCH 9-7 NPNT/EP2004/00391(}
463.53 463 464 100 A tH O- WO RIQG4/ 096777

PCT/ EP2004/ 003910 -112 exanple # Structure MN Exact

(O Acti i f\/ class- Mass HO |—1 N1 | N /N : :
Jegnoiadl 47 485 S&mtm 93 A ||~ MW\ |Bxapt [FM$ [mp (°C)| Activity
class
Mass
HO Hy
= N‘CH

. Nl =N
9-8 o \%:L 488.47 | 488 | 489 | 91-93 A

Example 10

{4,6-dichloro-2-[4-(2-naphthoylaminro}benzylpyrimidin-5-yl}acetic acid

0]
CH
o7 ?
OH
Cl Cl
Ct Cl
\h/‘i \(i
N._ .=N Ne N
———re
\(©\ I \(Q I |
N
T ”

5 A THF (1.5 mL) solution of methyl {4,6-dichloro-2-[4-(2-naphthoylamino)benzyl]pyrimidin-5- _
vl}acetate (0.048 g, 0.10 mmol) at room temperature was treated with 1N NaOH (1 mlL). 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 MgSQO,, filtered, and

10 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-dichl0r0;2-[4-(2—naphth0y1-
amino)benzyl]p)?ﬁmidin-S—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=0 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).

15  Molecular weight: 46633
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“poi nt §23Q ZC Activity class:

Exanpl e 10
{4, 6-di chl oro- 2-[ 4- (2- napht hoyl am no) benzyl | pyri m di n-

wo yekasetic acid 0 O/CH3 OH C | \ O C C P@r,ggpmozwmm

aN O llzz~ NO 14 "1:1 H 105;;-1m3.5 A THE (1.5 nL
sol ution of nethyl
{4, 6-di chl oro-2-[ 4- (2- napht hoyl am no) benzyl | pyri m di n-
SMa%FIS}’%FEé{nS‘Fﬁé 469. 048 g, 0.10 rmol) at roomtenperature
v!@an;]%?ghec&;;@nzt;@ IN NaOH (1 nmL). After stirring for
16 holUrs at roomtenperature, the reaction m xture was
paurves clast oA wat er and washed with Et QAc. The aqueous
Iayer was acidified wth 1N HCl and back extracted
B QAc. The conbined organic extracts was washed

’iaﬁ"[brl ne, dried over anhydrous MjSO4, filtered, and
10 concentrated in vacuo. The remai ni ng resi due was _
dﬁ{fbl{r[ét(@gﬂrmqnhddomvﬂayl)gh-cthlm-ﬁg@inmeﬂhulanm@)vw:irh:dni-o%]iﬂdﬁayl} phenyl)-2-.

: contai ning 0.5% AcOH to-give
ekt

or o- 2- [ 4- ( 2- napht hoyl -
am no) benzyl ] pyri midi n-5-yl }acetic acid (0.007 g, 15%

yi el d). as aV\,hlte solid. 'HNI\/R(300KM;IZ* DMSO- d6) S:
3: 87 419 (s, 214), 7.31 (d, W=9 Hz, 2H),
M59- 68(1\';27'_I 7.78 (d, J=9 Hz, 7.97-8. 10
(m 94H) s, 11-1), 10.42 (s, P“H), (bs,

| Hy uI ar wei ght: 466. 33 W2;200 09 77

PCT/ 113- Mass spectronyfrys A66CNEI t i ng

IT—=2

To a solution of {4-chloro-6-(dimethylamino)-2-{4-(2-naphthoylamino)benzy!lpyrimidin-5-
yltacetic 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% NH;, 0.94 ﬁ]L). 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,SOQ,, 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): 8 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)’



Cl N~CH3 C NCH3 INN,,,:: N / NJ-Co HH To a
sol ution of
. Wa2@hiosd707 6- (di et hyl am no) - 2- [ 4- ( 2- napht hoy| apicrEPB6II/063910
zyl ] pyrimdin-5 yl)acetic acid-{3940 g, 1.98 mmol) in
THE (18 nlL) was added 1,1'-carbonyl diim dazole (0.353
1 . 2. 18 The reaction mxture was stirred at
rlgd(?%%’tﬂ@rn’ﬁ‘é]ﬁ}éttng?é))?or 2 hours followed by the addition
omawme@g}mi a solution (28% N113, 0.94 nlL). After
stirring for 16 hours at roomtenperature, the
r MgBWE 9AInEi 18PUP@ Chvas partiti oned between Et OAc and
the separated organic |ayer was washed with

m@%ﬁé %gi(réls e%l over anhydrous Na2SO4, filtered, and
concentrated in vacuo and the remaining resi due was

5 pBszmepledPr ough a short pad of silica gel. 15 Renoval

- of acidic inpurities via PS-carbonate resin then gave

i oo R AT e fnprimdg s
2uaphpioniden de as a whi te solid (0.670 g, 719 . 1H NWR
(500 MHz, DMBO-d6): S 3.05 (s, 611), 3. 54 (s, 2H),

3@2( 2H), 7.07 (s, 1H) 7.31 (d,,J = 8.5 Hz,
7757(3 1H), 7.62- 65(riq2H) 774(d J =
| 8.5 2H), 8.00-8.06 (m 3H), &Q7- 20 8.09 (m 1H),
- 8. kb, 10.37 (s, |H WD 20047P967 %,
) PCT/ EPP004/I003910 - 114- Mol ecudar ki 473.96 Mass
spe 74 Melting point: CHQ\CtIVIty
cl as8: BI5 Exar?pl e 12

Nenl or o-'5- (cyanonet hyl ) - 6-

i met hyl am no) pyri m di n- 2—y1—]*nethyl Ip enyl) 2-
napht h Ni I—bl\l\ {- cl

To a solution of N-(4-{[5-(2-amino-2-oxoethyl)-4-chloro-6-(dimethylamino)pyrimidin-2-

I—-=

10 yl}méthyl}pheny])-Z-naphthamide (0.360 g, 0.76 mmol) in pyridine (15 mL) at it 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 reﬁaihing

 residue was partitioned between EtOAc and saturated aqueous ammonium chloride solution. The
separated organic ]aye.r' was washed with brine, dried over anhydrous Na,SO,, filtered, and

15 - concentrated in vacuo. Pl_n_'iﬁcation- 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-ylJmethyl}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) |

20  Molecular weight: 455.95
~ Mass spectrometry: 456
Melting point: amorphous solid
_ Activity class: C
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NNN/N\ Ol \ O HTo a solution of
N-(4-{[ 5- (2-am no- 2- oxoet hyl ) - 4- chl or 0- 6- (di et hyl am n

woQ) pyyagaydi n-2- 10 yljnethyl}phenyl) 2- naphthanbéﬁEPﬂmummgm
S

(0.360 g, 0.76 mmol) in pyriding (15 nL) at rt

added trifluoroacetic anhydride (0.161 nL, 1.14 nnDI)
dropwi se and the resulting reaction n1xture was
stirred at roomtenperature for 15 hours. The
¥Rh@plel18s were renmoved in vacuo and the remaining

resi due was partitioned between Et OAc and sat urat ed

e I, Lm ori Iutlo The separated
SRR Py R e el S Pk sy M el in-2-stimetni-
pdtyBcDuspieai@d, filtered, and 15 - concentrated in
vacuo. Purification of the resulting crude product by
silica gel chromatography eluting with 20% EtCH in
3 gave H
{[4-chl or o- 5- (cyanonethymyfﬁi(dinethyl-
am no)jpyr i¢Hidi n- 2- yl } met hyl } phe - 2- napht hani de as
s solid (0.345 g, 106% .y ' HOWMVR (500 MHz,
: CBH313 (s, 6H), 3.68g H, ¢ 04 (s, 2H),
N Y 8.5 Hz, 21D, 7.56- g,
7. 90- .55 (n] 5H) , 8 3F—s=1H ecul ar wei ght:
455. 9% Mass spectronetry: 456 Er'Ng poi nt :
S i i Vi C WO 2004/ 096777

PCT/ EP2( D391f) -115- Exanple 13 N R
[ 4- Chl or i rEthyta -5(1H—tet
pyrim di n- 2 yI enyl ) - 2- naphtpamn
INNi ~Ha Ni &I N 2H3 CI N N/ |

O

A solution  containing = N-(4-{ [4-c;h1oro—S-(cyanorﬁethyl)—{S-( 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. Afier 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 -yImethyDpyrimidm-2-ylmethyl}-
phenyl}-2-naphthamide as a light beige solid (0.095 g, 3 1.%).

"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 poin't:. 280z°C
Activiiy class: A



I '\ ¢cQ A solution containing

N-(4-{[ 4-chl oro-5-(cyanonet hyl ) -6- (di nmet hyl am no) pyri m

i di n-2- yl1] net hyl } phenyl) - 2-napht ham de (0.279 g, 0.61

mol ), sodium azide (0.159 g, 2.44 mmol ), zinc

di brom de (0.345 g, 1.55 ) - propanol (2.7 nL),

water (4 nl), and 1, 4-di o%-) was heated at

reflux far. 24 hours. t cgol i.ng to room . .

- L enpeapiifise PR of ey orf8R (hods BRI ot pierqoigmeric form, or a
wasale Qidter, 9o drag thérdd@ur s. The resulting mxture was

poured into water and the precipitate thus fornmed was

coll ected by suction, rinsed with water and MeCH, and

dried in vacuo to gi Ve
N-(4-{[4-chl oro-6-(di methlyl am no)-5-(l Htetrazol -5-ylm
et hyl ) pyri m di n- 2-yl Rget ):R%phenyl ) - 2- napht hani de as
a |light beige solid (0.[p95™g, 31%. 'H NWMR (500 MHz,
DVBO-d6): S 2.95 (s, 6M). .3.93 (s, 2H), 4.14 (s, 2H),
7.32 (d, J = 8.5 Hz, 15PH), 7.16-7.68)(m 3H), 7.74
(d, J =8.5 Hz, 2H), 8.008.08. (m 3H), 8.07-8.09 (m
2H), 8.56 (s, |H) MolBcul af wej ght: 498.97 Mass
spectrometry: 499 Melting Robxt: g280zC 20 Activity
class: A CLAIM5 A pyrimdine dgrivative of the

formula (1), its tautomeric or gtereoisoneric form or
a alt, ester, or prodrug theréof: R6 RR3 N IiN (I)
R5 M1 R2 wherein R represents hydrogen, O0 HH 0

H
R represents hydrogen,

0 0 0
)LNHA/Y N /é:‘(\ki/))’
H n , ° H '
H H
H
H n /IH\/\Y , 0f

in which
n represents an integer of 0 to 6;
-Q1-  represents -NH-, -N(C .6 alkyl)-, or -O-;

Y represents hydrogen, C, ¢ alkyl, Cs5 cycloalkyl optionally substituted by
Ci.6 alkyl, Cy.¢ cycloalkyl fused by benzene, aryl or heteroaryl, wherein
said aryl and heteroaryl are optionally substituted at a substitutabie
position with one or more substituents selected from the group consisting
of cyano, halogen, nitro, guanidino, pyrrolyl, sutfamoyl, C;¢ alkyl-
aminosulfonyl, di(C, 4 alkyl)aminosﬁlfonyl, phenyloxy, phenyl, amino, C;.
g.alkylamino, di(C,-¢ alkyl)amino, C;¢ alkoxycarbonyl,. Cy.¢ alkanoyl, Cy.¢

116



I'nYOI'n HH HHHor HnHY HQH OHN in
which n represents an integer of 0 to 6; -Q -
represents -NH, -N(Cl1 _6 alkyl)-, or -0-; Y represents
hydrogen, Cl1_6 al kyl, C3.8 cycloal kyl optionally

substituted b Cl.-6. al ky], . 8 cycloal kyl fus b
benzene, ary PM(&POX]IQP@IDO 3%?‘“%@ f-@%gylc hi‘%ogr gll'(ecgﬁéﬁ(yl)carb amoyl,
heteroaryl arg,aRyis@AGHYCE liohHbeMyahb@ituted _b%r mono-, di-, or tri-

substitutable poSition With one or ndre substituents

sel ect ed fr ohalogen, §heapkozsywpiienallygubsituted hy oonhalddgentri- halogen
nitro, guaniding, rrolyl .. sulfa I 1 6 al.kyl-.

i nosult ony e ¢ Bk Raioptip Rl FEREpteg Ryimongr iy P hatogen.
phenyl , casiyhusedby 1,36disk&yham no, di (C1_6 al kyl ) am no,

Cl1_6 al koxycarbonyl, Cl-6 al kanoyl, Cl -6 116

al kgnoyl am no, carbanoyl, Cl 6 al kyl carbanoyl ,

di J%CI _ gepaksopts) bedrpgeroy! Cis dkyb al kyl sul fonyl, Cl1_6

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

halRdgen repGksehtsdllogey, @ptdllanal dpyiosalbsdubstithed byynemnodis, or tri-
di-, or tri- halogen and Cl_6 alkylthio optionally

subst it 4888y nono-, di-, or tri- hal ogen, or aryi

fused by 1, 3-di oxol ane; R2 repregents hydrogem gr Cl.6
al kyl ; R3Rfaepresenr | ogen, 'Cﬁj?n\alxlsoxy opf n ly
substituted by non -, or tri- hal ogen, 3t
\ CgXa gA~i N, R3b N lczfq\m?’csc N/N‘R,éé o 0 whi gh R

; / R or

in which
R and R* independently represent Cs.g cycloalky, or Cy¢ alkyl, which C;.¢alkyl
is optionally substituted by hydroxy, carboxy, Cs_s cycloalkyl, carbamoyl,
Cisalkylcarbamoyl, aryl-substituted C,_¢ alkylcarbamoyl, C).¢

.'alkylcarbamOyl,' di(Cy.¢ alkyl}carbamoyl, Cs.3 cycloalkylcarbamoyl, Cs.g

heterocyclocarbonyl, Cy.¢ alkylamino, di{(C;.¢ alkyl)amino or C;¢ alkoxy;
q represents an integer of 1 to 3;

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

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

R* represents hydrogen, halogen, Cy.¢ alkoxy, di(Ci.6 aikyl)amino or C
alkyl optionally substituted by C,.¢ alkoxy, or mono-, di-, or tri- halogen;
R represents hydrogen, or Cy¢ alkyl; and

RS represents carboxy, carboxamide, nitrile or tetrazolyl.
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R3a and Ri b i ndependently represent C3.8 cycl oal ky, or
ClL 6 alkyl, which CL1L.6 alkyl is optionally
substituted by hydroxy, carboxy, C3.8 cycloal kyl,
arbanDyI Cl-6 alkylcarbanoyl, aryl -substituted Cl -6
Icarba

car a |, . . .
'dl( c TRHERPE vty O 5T o AR RISHF 95 stsggoisomerie form, or a

sﬁlt e.@él’@ﬁ% gﬂﬁf&?ﬁé’ l:iamgd'lﬁ cBlikyl am no, di (G _6

al kyl’) am no or koxy; g represents an integer
of 1 to 3; Rao represents hydrogen, hydroxy, carboxy,
or vQierdn al kyl optionally substituted by hydroxy,
carboxy or (phenyl-substituted Cl-6 al kyl)carbanoyl ;
XaR'epr egraests- 0-, -S- or -N(R3d)- in which R 3d
represents Cl-6 alkyl; R4 represents hydrogen,

hal ogen, CI-6 al lgoxy, di(d 65 al kyl)am no or Cl-6

al kyl optionally [subgtitutedijby Cl.6 akko r no-,
di-, or tri- hakgggniﬁiﬁ% gegkggén s hy og mrgr C- 6
al kyl ; and R6 represeéntis carboxy, arboxnn1deH nitrile

or tetrazolyl. 117 . The pyrim dine derivative of
the formula (I), its tautoneric or stereoisoneric
form ofnwhickalt, ester, or prodrug thereof as clained
inclaiml, wherein R represents 0 0 QI Hnn Y YO

H Hor,in m@épg&eﬁhaggﬁ%%%gﬁ)tap integer of 0 to 2;

-Q - represents - kyl)-, or -0-; Y

cubst 1 0P BPEETE My e:éligﬂ‘é"yekz? o onally

benzene, sel el(':etp?ecsierfxtg %Te talrl]gfl, %r 2%}801&(1)11?38(1' O%tllogglly substituted by C,.¢ alkyl,
Cs.g 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(Cy.¢ alkyl)aminosulfonyl, phenyloxy, phenyl, C,alkylamino, di(C;¢
alkyl)amino, C;_¢ alkoxycarbonyl, C;¢ alkanoylamino, carbamoyl, C;.¢
‘alkylcarbamoyl, di-(Cy.¢ alkyl)carbamoyl, Cy.¢ alkylsulfonyl, Cy alkyl
optionally substituted by mono-, di-, or tri-halogen, Ci.¢ alkoxy optionally
substituted by mono-, di-, or tri- halogen and C,.¢ alkylthio optionally
substituted by mono-, di-, or tri- halogen; and

R? represents hydrogen.

The pyrimidine derivative of the formula (I), its tautomeric or stereocisomeric form, or a

salt, ester, or prodrug thereof as claimed in claim 1,

wherein
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i ndenyl, and tetrahydronaphthyl, aryl selected from
the group consisting of phenyl and naphthyl, or
het eroaryl selected fromthe group consisting of
indonI qui nol yl, benzofiuanyl, furanyl, chronanyl,

3pyr|d rekn t eroaryl. .
tdk} onal'f e@ﬂg}‘?r%qﬁoﬁ ° flogﬁyﬁggﬂf‘ﬁﬁigl%on Ooditf g-h' halogen,

MAth one or nore substltuents sel ect ed fron1the group
consi sting of cy o, hal og nitro, yI A
sul f anoyl R3%Cl - 6 am no quonyI d|( § 3c
aIkyI)an1ﬁosquo phen henyk R
al kyl ami-fio, Réti (G . al k )am nB CI 6 al kcB(ycaero{}yl
CI 6 alkanoylanlno car banoyl , - al kyl car banoyl ,

-(d-6 ahgﬁl)carbanoyl Cl - 6 alkylsulfonyl Cl-6

aIkyI OptiBfHal |y substituted by nono-, di-, or

tri- halogen Cl 6 aIkoxg optionally substi t ut ed by
mono-, d& - andgR tmdepemﬂn ya&wprensat ©us Bk jopfipaa] yOsubstlfuted by hydroxy,

optionally t 0

hal ogen; and%é%%kg resgI?ngpg%gm@g&rghéﬁﬁﬁﬁ%ﬂmnhy ngL6
derivative ofalliyﬂ])ealfoamwl afgéb})qloalltyﬂcarhammﬁg g:helerocyclocarbonyl, Cis
stereoi sonmeri¢c form salt, est pr odr ug

Cher eof as cPLHARRIND (G A Dantipg peCh alkex R

represents Cl-6 al koxy optionally substltuted by

Thrme FE7 - Rordsehs bRAIE hyaraly Xhrhoxdt oG AT o ally substiuted

I ndependent | yy hegrosaatboky-0b (Iﬂiehyll-smpmmmda]: Leyalkyl)carbamoyl;
substituted by hydroxy, carboxy, C3-8 cycloal kyl,
carbannég, Cl-6 alkylcarba ﬁ%lg di (G -6

al kyl ) c&@bamspresents -9-cycPo Dear bamoyl, 3.3

het er ocycl ocar bonyl, Cl1-6 alkylan1no d|(Ci-6

al kyl )am no orwhikh6 al koxy; Rae represents hydrogen,
hydr oxy, carboxy, or Cl-6 al kyl optionally substituted
by hydr oxy, R&PbomﬁxakHonppMkysubst|tuted Cl-6

al kyl') car bamoyl ; Xa represents -0-, -S or -N(Rsd) in

WhixC ﬂll{ §f {He- fgrn?t!ll@(; i), ‘4ts tﬁt&ﬁéﬁ@bf‘j LtBfeoisomeric form, or a
derl at | Veo ormJa tautomeric or .
st miteests:onﬁpﬁodnfgjhnneobr a
Rﬁ
4 3
R | N R
N N
7 (1)
R5

wherein

R'  represents hydrogen,
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sal t,

ester, or prodrug thereof: R RR3 NIiIN R5 1R

RZ wherein R represents hydrogen, 119 -- 0 0 0O H aY
Iy ,001HH HHHnNn Hy or HOLt OH in whichn

represents an integer of 0 to 2; -Q- represents -NH,
-N(Cl.6 alkyl)-, pr -0-; Y representsophenyl,

napht hyl
pyridyl,

, i ndolyl qy |nonI0 benzofuranyl furanyl or
wherein/ﬂ§k$4pﬁ ,yﬂ\;ﬁa ht hyt}, lyl,

qui nol yl', benzof uranyl't furanyl and Pytildyl are
optionally substituted at a subst’itutable position
Wth one or two sybstituentg selected fromthe group

consi sting of cyan hal ggen itro, phenyl oxy,
phenyl, Cl-6 al kyl” o nal ub§T|thed by nono-,
di -, tri-hal ogen, HCI. 6 al koxy optionally
substituted by nono-, di-, or tri-halogen and Cl.6

al kylthio optionally substituted by nono-, di-, or
tri-hal ogen; R2 repiﬁfggﬂiaﬁydrogen or Cl-6 alkyl;

A

0 H
in which
n represents an integer of 0 to 2;
-Qi-  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 position with one or
two substituents selected from the group consisting of cyano, halogen,
nitro, phenyloxy, phenyl, C,¢ alkyl optionally substituted by mono-, di-, or
tri-halogen, C1.¢ alkoxy optionally substituted by mono-, di-, or tri-halogen
and C|¢ alkylthio optionally substituted by mono-, di-, or tri-halogen;

- represents hydrogen or Cy4 alkyl;

represents

N

) e G

2

in which

R* and R*® independently represent Cs_3 cycloalky, or Cy.¢ alkyl optionally
| substituted by C;_g cycloalkyl, carbamoyl, Ci¢ alkylcarbamoyl, phenyl-
substituted C alkylcarbamoyl, di(C,;_s alkyl)carbamoyl, Cs3
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R3 represents R3a "0 NR3b NJ Ric 3c N\v/\~ 3c / Ror
R in which R3a and R 3b i ndependently represent C3.8
cycl oal ky, or Cl1.6 alkyl optionally substituted by
C3_8 cycl oal kyl, carbamoyl, C -6 al kyl car banoyl ,

henyl - substituted, C bano
glkyr)carba P @ﬁkﬁﬁTﬁﬁy g%é&ﬁ %ﬁ@@gﬁgqtlﬁégﬂgmum di(Crg
het er ocycl ocaﬂlgﬂ%?ﬁﬁémo &CE, Ak, am no di (G _ 6

al kyl )am no or koxy; Rao represents hydrogen,
hydr oxy, carboxy, or C1_6 alkyl optionally substituted
by hydrdXy, cemrbronis hydragemanylroxsubaboxyuoed:.€alksl optionally substituted

rom, G 6 Do AN AR AR aeron:

optional |y substltuted by Cl -6 al koxy; R5 represents
hydrogemg* or gRtdbtsh H%en R14EPEBARNES ¢ QI%BQ}Q)GY((H alkyl)amino or
tetrazolyl. 5. The pyrimdine derivafive of
formula (1), (hm@ﬂﬂéummneﬂyﬁm@WES@ébE6hs@ﬂ@K%c forn1 or
a salt, ester, or prodrug thereof as clainmed in claim
1, mherggn sald §¥r|n1d|ne deriyvative of the formula
(1) is Sl ectBUFRSAERETHBIREneE i ng of -
{4-chl or o- 6- (di met hyl am no) - 2- [ 4- (2- napht hoyl am no) ben
zyl]-5-pyri ) 121
[4-chi o?%ﬁ 6%%%5%}1 S caﬁ)%%r Pte@%kayl
[2 0X0- 2 (1 pyrrol|d|nyI)ethyI]an1no}-2-[4-(2-
tho ben i di nyl }aceti.c acjd; . .
IPSTBTGnT A8ttt ot o T ogth J kB8R ot Metdigiogsie form, or a
' n@rht %St[ef" ok rodrug thereof as. claimed in clalrn 1, wherein said pyrimidine derivative of
napht hoyl’am no nz yrimdiny] facetic aci
{ Attshoonelagl)[if @Q%@L{ﬁ@né&wmw o)sistingxdet hyl ] (et hyl ) a
m noj - 2-[ 4- ( 2-
napht hoyl am no) benzyl ] - 5-pyri m di ny] }aceti c acid;
I{ 24} éhg&%eqaﬁamlmm@zzwdz rfhpﬁmbgraﬁnﬁo)bér&y{}cypmﬂﬁﬁﬁm}aceuc acid;
am no) - 2-
oxoet hyl ] (et hyl ) am no] - 5- pyri m di nyl }aceti c aci d;
{4-chl oro-2-{4-[ (cycl ohexyl acetyl )am no] benzyl }-6-[[ 2-
(cycl opentyl am no) - 2-
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oxoet hyl ] (et hyl )am no] - 5- pyri m di nyl }aceti c aci d;
(4-chloro-6-[[2-(cycl opentyl am no) - 2- oxoet hyl ] (et hyl )
am no]-2-{4-[ (3-

phenyl propanoyl ) am no] benzyl ) -5-pyri m di nyl )acetic

aci d;

[ 4{¢khloreé-gmehH2-oyeLdpeytrylidiny ey Rrinaed-fA(2- ( net hyl )
am nQl - 2- (4- 4- o
nef’f‘@%’?ﬂ?@%‘%‘%)&%@&hs]' Ry RACELE PCIEL pyr i i di nyl Jacet i c
aci d;

( 4.'{@Jamfdzs-i[z[(ﬁs%p&)sylgin%gm%mlweﬂ%gmJzym(@net hyl )
amno| -2-{4-[(2-

qu ine@ithayjdnoee)benzyl)Sapyirmufiingl} asekiy aGdpyri mi di nyl ) aceti c
aci d;

[ 47{%8}’1%%’0? ﬁp{(h@%& ﬁgﬂ;%/olxget {r]l?(%e%hy )ér%?rgoﬁ)él 64(&9 thyl)

Pr aRSRYAahand BZWrimidmp) ket déigy| ] acetic aci d;
{4-chl of o- 2- {)4&}2?3 chI or]obg%zoyl )a:m’yno] benzyl }-6-6-[[2

-(cycl opent yl am no)

0X déﬁhﬁdepzqmmw))?mﬂy Heﬂ-elﬁorpsﬂ‘i[%{@lcwpl}tabéﬁli@"zac id;
4 %{?%thyiﬁl{‘lﬁth{’% &c]yg -p mlndt 1¥y1}aacetpcofgmd% oxoet hyl ] (mst hyl)
d| chl or obenzoyl )am nol] benzyl }-5-pyri m di nyl }acetic

acifflchloro-2- {4-[(cyclohexylacetyl)amino]benzyl}-6-[[2-(cyclopentylamino)-2-
PR e S e A e i nzg)} e o)
armm}hﬂ}(r{]dthylaaq:nmo]-S—pynmldmyl} acetic ac:d

met hpxybenzoyl ) am no] benzyl }-5-pyri m di nyl }acetic
CatEingos %21($YQ1°@8%\a8w4t?y?xgﬁhﬁlésmf‘éhycll?gg?ﬂ-y%-f‘t-%f hyl)

H\a‘i’x}y G 1faftiino]benzyl}-5-pyrimidinyl)acetic acid;
rren‘P benzoyl ) am Ao g)ér}]zy ]in 5- pffr)u m di ny]}acetl c acid,

122

{ 4[f-bthlmoeﬁ[62{(¢)@10@@Wlaupm){2y¢xanﬁhmﬂomezh)d)amﬂya-q4(- HéA-nyl )

RN BBR ey aming ey PSS te eI aci o

{2 {4-[(1-benzofuran-2-yl carbonyl ) am no] benzyl)-4-chl o
ﬁclh&% 4&1 ?éy@ﬁ)?@ﬁ@/ﬂaﬁ‘l‘iﬂdg@dx%ethy (methyDamino]-2-{4-{(2-

ethy (et hyl ) ami no pyri m |ny }acetic acid;
{4thblo'ryh=aﬁ>0[1i'12&néloy]bbwl§n$-pmudrm')l)acz&t@m@t hyl ] (et hyl)
am no] - 2-{4-[ (1Hi ndol - 2-

A T R S B RIS £ i 3 e 2

Y Cpr@ -5- idinyl]acetic acid;

ox%e?a{bw(rret L}S&)z?n r?c})rnmé 1]|?))§/]r| m di nyI }acetic acid;
{4-chloro-6-[[2-(cycl opentyl am no% 2- oxoet hyl ] (mst hylz)
anm{4rcljlo@-2-{4[{f{ch|oBotentoyddamirio]4¢nzyl}-6-6-[[2-(cyclopentylamino)-2-

e VAo halE hRETE ke | m o vl Pacetic

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

amNEdiard-d-fi24 & %pem?(lammo) 2-oxoethyl](methyamino]-2- (4- P]?’ A~
phenoxyphenyl’)acet yl | am no) benzyl’) - 5-pyri m'di nyl'] aceti

c dlchldr;obenzoyl)ammo]benzyI}-S-pynmldmyl}acetlc acid;
[4-chl oro-6-[[2-(cycl opentyl anmi no) - 2- oxoet hyl ] (et hyl)

A NSty opentylamino)-2-oxoethyl](methylamina]-2- {4-[(4-
methoxybenzoyl)amino]benzyl}-5-pyrimidinyl }acetic acid;

{4-chloro-6-[[2-(cyclopentylamino)-2-oxocethyl](methyl)amino]-2- {4-[(4-
methylbenzoyl)aminoJbenzyl}-5-pyrimidinyl}acetic acid;
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phenoxyphenyl ) acet yl ] am no} benzyl ) - 5- pyri m di nyl ] acet |
c acid; (4-chloro-6-(dimethylan no)-2- 14-
[ (2-qui nol i nyl carbonyl )am no] benzy]} -
pyrim dinyl)acetic acid; [4-chloro-6- (dlnethyl
amno)-2-(4- { [(2E)-3- phenyl 2- propenoyl] am no }
be{;k—y’rilg’ro%-[[ﬁxcymmnw}dn}lac)ei—loizioahylﬂimethyl)ammo]'2-[4-( 1-
| oro-2-(4 | or.obenzoy] ) am no] benzyl } - 6- (

ORI DRy RrREEIE aci o

[4 chl oro-2- {4-[(4-chlorobenzoyl)am no] benzyl }

6¢d [’@Iﬂéﬁiﬁﬂ?aﬂmyl%Byﬁylfihﬁ'ﬁcguéﬂzyﬂcﬁblhlﬁro -84§2d¢cyclopentylamino)-2-
(4 chl oro- 6- (di neth g//'P am no)

{m{a@myﬂénﬁbx%mnqb yaridiey!} asetic geid} -
pyr| m di nyl ) acetic aC| d
{%Q}]or o%ﬁ?g%cﬂ%eg nazrn()l)rll a rchx% o?)gginet V. )ag1_in0]-2-{4—[(1H-indol-Z-

PY¥1EdFbSHyMéliaBdnizgl} a8 peHimitidiy] }acetic acid;
[4ichl orylclnméz l{ﬁﬂ (Zys 4- di met hoxybenzoyl ) ani no] benzyl } - 6-

(di met hyl am no) - pyrimdinyl]acetic acid

[4{f’c¢hl@rpo7- ((drqmqbymmﬁ@}n le{}f&L[’(lt(iawwmfyéafemﬁ}'lZ)
b b t d;
R DB PRSI R B O 5 S benoy 1 a

m no} benzyl ) - 6- (di net hyl am no)- 5-pyri mdinyl]acetic

ac{4dshl¢rd=6-[[2- (cyclopentylarnmo) -2-oxoethyl}(methyl)amino]-2-{4-[(2,3-dihydro-1H-

{4 (4-br onmobenzoyl ) ani no] benzyl -4-chl or o- 6- (di et hyl
2-glaggtyl) aﬁ‘x@pﬁ:y:p tatnyeimidimyacetic acid;

[4 chloro-2-{4-[(2, 5-di chl orobenzoyl ) am no] benzyl } - 6-(

T kR e B A b e O

| rmfemy@mm)hc&yl]@mnomedz)nybJpgﬁatlalaylmbd¢ acid;
[ 4-chl oro- {4 (3, 5-di chl orobenzoyl )am no] benzyl ) - 6-(

di met hyl am no) -5- pyrim di nyljacetlc ac

[ A4 hlase-6- [ﬁz-(wc{owltzlﬁmcaﬁewglw é‘ﬁ?thbl])%#’??ir?}(“sﬂ((% e

( 2% lcﬁ%? ggrg%? %ﬁ g{) #ﬁg g%"”f‘ﬂ‘ ‘?%ﬁm“ %‘i‘%e nzoyl ) am

i no] benzyl } - 5-
(4-chloro-6-(dimethylamino)-2- {4-[(2-quinolinylcarbonyl)amino}benzyl}-5-

pyrimidinyl)acetic acid;

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

[4-chloro-2-{4-[(3,4-dichlorobenzoyl)amino]benzyl}-6-(dimethylamino)-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- (dlmethylamlno)benzoyl]ammo}benzyi) -5-
pyrimidinylJacetic acid;
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pyri m di nyl )acetic acid;
{4-chl or o- 6- (di net hyl am no) - 2-[ 3- ( 2- napht hoyl am no) ben
zyl ] -5-pyrimdinyl }acetic acid;
[2-(4-{[ (4-tert-butyl cycl ohexyl)carbonyl]am no}benzyl)
-4-chl or o- 6- (di met hyl am no) -5- pyri mdinyljacetic
aci[dkchloro-2- {4-[(3,4-dimethoxybenzoyl)amino]benzyl} -6-(dimethylamino)-5-
[4-chl o 4-ni trobenzoyl ) am no] benzyl } - 6- ( 1- pyr
roPVHFH@T:ﬁgéﬁﬂL midinylJacetic acid;
[2 (4-{[4- (acetyl am no) benzoyl ] am no} benzyl ) - 4-chl or o-
([A.cmwot@tdneletnylhmﬁ) 2{04-{fanieifiudydnh e befzog ] inflino Y benzyl)-5-
[ 4-chl oro- {t (,4- phenoxybenzoyl ) am no] benzyl } - 6- (1-p
yr PWW&‘W]PS&‘Sa‘“Byrl m di nyi]acetic acid; 124.
[ 4-chl oro-2-{4-[(4-isopropoxybenzoyl )am no] benzyl ) - 6- (
1 FE‘Y Eﬁl@xloLZj%rLD%{F)E)Q (49:}“0} EHy‘FJYi g@%%ﬁrﬂaﬂﬁbﬂ)enzﬂ) -6-(dimethylamino)-
| oro- - pyrrol |
{[&IQmFP®yﬂF@ﬁﬂﬁmy$)benzoyl]an1no}benzyl) 5-
pyri m di nyl ]acetic acid;
[4 3 Q0 ]
PR ARl R B RO AP SRHhyce
4aeﬂjoro 2-(4-[(4-met hoxy- 3, 5-di net hyl benzoyl ) am no] b
enzyl) 6-(l-pyrrolidinyl)-5- pyrimdinyl]acetic acid;

B LT T
[ 4pgdihidingt)dcetid adid;3, 4- d|chIorobenzoyl)an1no]benzy|) 6- (
1-pyrrolidinyl)-5- pyrinidinyl]acetic aci d;

ﬁ\{tﬁa]lorg%f&_ lE(%g d t%%b%? oy mmo enz)yl} 6- ?(i( met%h]ym]lnosr%t hyl)

apitihdyfmeaoiignzy! ] - 5- pyrrmidinyl }acetic acid;
(4 chl oro 2-{4- [(4 chl orobenzoyl)am no] benzyl }-6-pyrro

lidin-1-y rimdin-5-yl)acetic
[ 4[6(;1;{}1@;9@_ gl)_/ [@;ﬁ-,déﬂhiogtphqnwoy!)pm@olhgnzy{} 6 (dimethylamino)-5-

[4f§ﬁrﬁfd rAIgHQJeBE'?&E‘yl ) benzoyl ] am no} benzyl ) pyrm di n- 5-

acet |
[4-chl oro-2-(4-{[ (2E)-3-(4-chl orophenyl ) prop-2-enoyl]a )
i Hedtben2y{4y{Belyroboizodamine]bspizphy6-(dimkthyl §mipp)-Somtimidinyllacetic

ac |3ch

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

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

[2-(4-{[{4-tert-butylcyclohexyl)carbonyl]Jamino } benzyl)-4-chloro-6-(dimethylamino)-5-
pyrimidinyljacetic acid;

[4-chloro-2- {4-[(4-nitrobenzoyl)amino]benzyl}-6-(1-pyrrolidinyl)-5-pyrimidinyljacetic

acid;

[2-(4-{[4-(acetylamino)benzoyl]amino} benzyl)-4-chloro-6-{1-pyrrolidinyl)-5-
pyrimidinyljacetic acid;

~ [4-chloro-2- {4-[(4-phenoxybenzoyl)amino]benzyl}-6-(1-pyrrolidinyl)-5-
pyrimidinylJacetic acid;
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{4-chl oro-6-[ (2-hydroxyethyl) (nmethyl)am no]-2-[4-(2-na
pht hoyl am no) benzyl ] pyri m di n- 5-yl }acetic acid,
[4-chloro-2-(4-{[(2S)-3, 4-di hydro- 2H chr onmen- 2-yl car bo
nyl ] am no) benzyl ) - 6-

(di met hyl am no) pyri m di n-5-yl ]acetic acid;

{4- [éhhloroez@{(dfimtdpyanmmwanﬁm{]her@{ﬂ(}-255)1=18’Tr[014di(11'1)-ﬁf | uor

onet h | ] 0P- 2
end ?‘ééﬁ?yﬁﬁaf%lé’ngyi ] pyrimdin-5-yl}acetic acid;
{4- (di net hyl am no) - 2- [ 4- (2- napht hoyl am no) benzyl ]1-5-py
ri rfdahlogd- f}-{ak:mtzrod:ldmgl)a;-m- {1428 H-pyrrol-1-yl)benzoyl]amino } benzyl)-5-
{4- entyl ani no) - 2- oxoet hyl ]
r@%’h?f%‘@ﬁﬁﬁ%? 547 4. (2- napht hoy! ani no) benzy! ] - 5-
pyri m di nyl }acetic acid;
(4 {Mblbm {2 @xmotlibx - 3-m¢hmdoyﬂamyb]betzlywq drpymo}idigy)-4- (
E ﬁ' no).benzyl]-5- pyrimdinyl}acetic acid;
8531 no) benzyl ] -4-[[2- (cycl opentyl ani no) 2
oxoet hyI ] (met hyl )am no] -5- pyrimdinyl}acetic acid;
E 4+ [&{{c??focwt Rnemwxfnzmmetﬁylemeﬂhwi&dmtml6}(amyﬁoﬂidiﬂyl)-s-
nyl - 2-
pr GpERsImi Fﬁ“ﬁ&ilgenzyl )-5-pyrindinyl]acetic acid;
[2 {4-[ (4-chl orobenzoyl ) am no] benzyl } - 4- (di net hyl am no

F[4—I§M61*onl - {[yiﬁi)aqmt:ﬁ}q_za}ﬁmnoyl]ammo}benzyl) 6-(1-pyrrolidinyl)-5-
(4-(di rretym)lél am nQ) 4-[ (4- met hoxybenzoyl) am no] benzy

| } PBUidin %ﬁ“ﬁ??ljiacetl c acid;
[2-{4-[(3, 4-dichl orobenzoyl )am no] benzyl } - 4- (di net hyl a

m 4- dldi%l{lraﬁﬁi 1Ri5b 1}-6-(1-pymrolidi 1)-5-
(4 %‘7‘%@%5 Qn no) d[y?a qulfiﬁno |}ny c%}:rnk?c;n? ))am noj b

enz!ylrlr}lldalyyb}yw‘»qtlﬁﬁ@iﬂ,nyl )acet| c acid;
[ 4- (di met hyl ami no) - 2- (4-{[ (2E) - 3 phenyl 2- propenoyl ] am

| nq%?lﬁl? Fdéggtgyc?%éﬁtﬂ]ﬁ%irng%%eny %ﬁ%&?ﬂ%‘i}ﬁ] z:\lfnzho} benz
yI naphtioglamand}ydnayl- ﬁ@yn@ﬂlrpy}lacqmp dﬁldyl ] acetic acid;
[ 4- (di met hyl am no) - 2- (4-{

oy PLTERBN DS N BAPS BRI pyrimiin st
(4aqdi met hyl am no) - 2- {4- [ ( 3- met hoxybenzoyl ) an no] benzy
| }-5-pyrimdinyl)acetic acid;

g -Zé_ég}%rlg)% é:yrxlrlr?)}fh]nac%lz?’g l {i@[ﬂaﬂﬁ)&rgﬁé}ﬁ% ];enzoy ]am%illﬂexw&dm 5-

[ 2yNl#kefi€ deidyr onpbenzoyl ) ani no] benzyl } - 4- (di net hyl am no)
5 pyrimdinyl]acetic acid;

h{/a}kg‘g b%ﬁ&?g)@ %ILroplgeilggp%p —eLoy]fammo}lné'ln%rrl? %‘%ym)éhd,}? 1-

ylpyrimidin-5-yi]acetic acid,;

{4-chloro-6-[(2-hydroxyethyl){methyl)amino]-2-[4-(2-naphthoylamino)benzyl]pyrimidin-

5-yl}acetic acid,

[4-chioro-2-(4-{[(25)-3,4-dihydro-2H-chromen-2-ylcarbonyl]amino} benzyl)-6-
(dimethylamino)pyrimidin-5-yljacetic acid;

{4-chloro-6-(dimethylamino)-2-{4-( {(2E)-3-[4-(trifluoromethy)phenyl]prop-2-
enoyl}amino)benzyl]pyrimidin-5-yl}acetic acid;

{4-(dimethylamino)-2-[4-(2-naphthoylamino)benzyi]-5-pyrimidinyl }acetic acid;
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enoyl }am no) benzyl ] pyri m di n-5-yl }aceti c aci d;

(4- (di met hyl am no) - 2-{1-[ 4- ( 2- napht hoyl am no) phenyl ] et

hyl } pyri m di n-5-yl )acetic acid; 126.

[ 4- (di et hyl ami no) - 2- (4- {

[4-(trifluoromethoxy)benzoyl]am no}

befdz[{2- quylppqntﬂamn@)&-y;to]e&gﬂ@me(thﬂbmqé -[4-(2-naphthoylamino)benzyl]-5-
)-2-{4-[(4-fl uorobenzoyl ) ani no] benzyl

}d?%“ﬁ$§¥1¥§ﬁ ‘Tﬁcetlc acid; [2-(1- {4-

[ (3, 4-di chl or obenzoyl) an1no] phenyl }

et #yImheMAIRctixa (sl o gty Jroih 24 (3 bty aminafedzy)-5-

{4- (di.net.hyl am no) [1-(4- {
[43%P?$$ﬂﬂ%?%ﬁgﬁﬁyl)benzoyl]an1no}phenyl)ethyl]pyr|nld
in- 5-yl}lacetic acid; {4-(dinethylam no)-2-[ 1-(4- {
[ §1 28)- l-(Benleﬁﬁiylb]])Exﬁ;@g3:[En@yblll};}?@rﬂ]nﬂnb)-z-maoethyl] (methyl)amino]-5-
pheny m din- 5-yl}acetic acid;
[fytlml‘%ial%lei‘fﬁyrdo) 2-(1- {4-[(quinolin-2-yl
car bonyl )am no] phenyl } ethyl)pyrimdin-5- yl]acetic
aqigp2-(cyclopentylamino)- 2-oxoethy]](methyl)ammo]-z-(4-{{(2E)-3 -phenyl-2-
[2-(1-(4-[(4-chl orobenzo i@n1no]ghenyl)ethyl)-4-(dine
t RYPREAPABIIRRS beed)- ﬁpsnw% gstic acidei g;
[4 (di met hyl am no)-2- (1 -
4-1h (18- I(idh‘l’cfr@&ﬁ%?)ﬁh%@]ﬂe&@] }ph?d'iﬂll:thirlammo)é-pynmldmyl]acetlc acid;
et hyl ) pyri m di n-5- acéetic
(4-pyrrolidin I qU|noI|n 2-yl carbonyl ) an noj
béﬁ%}/m}aﬁy}amo&ﬂ é(%ﬂnytgg px&zo&]@qr@no] enzyl}-5-pyrimidinyl)aceti¢ acid;
(2- (4-[(4-chl orobenzoyl)am no] benzyl }-4-pyrrolidin-1-y
|y, i BeRobbon26 1}-4-(dimethylamino)-5-pyrimidinyl]acetic acid;
gi{hm? quorobenzoyf?ﬁﬁg%%]éenz 3 }-4- gyr$%1|d|%} 1l-y

Xr|n1d|n | )acetic aci d; [4-pyrroI|d|n 1-yl-2-(4-
{ ¢ (dimethylammo -2-{4-[(2-quinolinylcarbonyl)amino|benzyl }-5-pyrimidinyl)acetic

[%—Qtrlfluoronethyl)benzoyl]an1no}benzyl)pyrln1d|n 5-y
I]acetlc aci d;

{2-14-(2- naphthoylan1no)benzy|] 4-pyrrolidin-I-ylpyrim
. d#-riBetpy nenire)-2 4P B); 3-Blosuly kirpropenoyljamino} benzyl)-5-

5&,%1({1 yﬁaﬁ%@& but anoyl ) ani no] benzyl } - 4- pyrrol i di n-1-

7acetate;
(2 {4-1(3, 3- dlnethylbutanoyl)anino]benzyl}-4-pyrro|id
n{2-¢4y { [(3B)i3rfdetihtordphyriy) e popenogjardino } benzyl)-4-(dimethylamino)-5-

[ 4-chl or - 2-[ 4-.( 2- napht hoyl am no) benzyl]-6-(1-pyrrolid
i R%'Tldgqy&??‘a’ltlk'naﬂﬁ’nyl Jacetic acid; 127. N {
5- (car boxynet hyl ) - 6- chl or o- 2-[ 4- ( 2- napht hoyl am no) benz

y I[z]-Edeflhf/lbmﬂoﬂQmé/-l{ (43 (trifhboramit iy b Apgllaisino } benzyl)-5-
- ¢hl or cg&lohexyl(nethyl)an1no] 2-[ 4- (2- napht hoy

| amrﬂtsi) gﬁ“ﬁfg

(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]benzy!}-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-3-yl)acetic acid;
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pyri m di nyl }acetic acid;

{4-chl oro-6-[isopropyl (nethyl)am no] - 2-[ 4-(2-napht hoyl

am no) benzyl ]-5- pyrimdinyl }acetic acid;

{4-chl oro-6-[ (2-nmet hoxyet hyl) (et hyl)am no]-2-[4-(2-na

pht hoyl am no) benzyl ]-5- pyrim dinyl }acetic acid;

{ 4 [cmﬂmmmlﬂem(@ fak(triffilorerdethdkyji@nnaatiimo}bewdyioytmidin-5-
%HS pyrijmdinyl}acetic acid,

[4-y PRICEEH: [ 4- ( 2- naphthoylanlno)benzyl] 6- ( 1- pi peri di

nyl)-5-pyri mdinyl]acetic acid;

(4 benzyl}pyrimidin-5-yl)acetic acid;
g R s

yrlnldlnggzacetlc aci d;
{ 41241 -d#-40et-dighlaobgnzyDaming Inham} eilxl)-4otdlimsydamipepygmidin-5-
yr| dknyl acetic acid;
y?jﬁfemac 2(2,5-di hydro | H pyrrol -1-yl)-2-[4-(2-napht
hoylan1no)benzyl] 5- pyrimdinyl}acetic acid,
(4- {Qf(ﬂﬂlﬂ@h}@mﬁﬂbﬁﬂwt‘ﬁWqﬁiﬂ%réﬂctbﬁ)mmhﬂwﬂoﬁlpﬁm))bﬁﬂﬂpynmldm-

yl]1-5-pyrimdinyl }acetic acid
{456H9%F6Q63?ethyl(nethyl)an1no] 2- [ 4- (2- napht hoyl am n
0) benzyl ]-5-pyrimdinyl } acetic acid;

{ 4 gl r(hﬁge%g@ ki ﬁfﬁﬁ'—ff-g{fﬂ(ﬁ:‘,)w h ?lp%;ﬁ,’Z'-—e)loﬁIa{rﬂn&}%haﬁﬂbla{h@'ﬂpynmldm-

| am'no acetic acl
1 §5ﬂ}mmn®mm&nethyl)-6 chloro 2-[ 4- (2-napht hoyl anmi no) b
enzyl] 4-pyrimdinyl}-L- proline;

e g T SR AR

yggggkgma {4-[(3-chl oro- 4 met hoxybenzoyl ) am no] benzy
- -(1 pyrrolidinyl)-5- pyrinidinyl]acetic acid; 128

é%?nlllnocarbonyl)amno benz IR 4- chl or o- 6-[L2;( )
Cyﬂ-ﬁb {#rchigrekenzeyl)amino]phenyl}ethyl)-4- dimethylamino)pyrimidin-5-yllacetic
oxoethyl](nethyl)an1no] 5-pyrimdinyl }acetic acid;
{2- fg {[ (benzyl am no) car bonyl ] am no} benzyl ) - 4- chl oro- 6

-[[2-(cycl opentyl am no) - 2-

oX pe{disleihy it 2 @ r{4d-Naompenavy Lirminb jpheed | ethydipydimidin-5-yl]acetic
{4-chl oro-6-[[2-(cycl opentyl am no) - 2- oxoet hyl ] (et hyl )
anffig] - 2-[ 4- ({[ (2- phenyl et hyl ) ani no] car bonyl ~ }

am no) benzyl ] -5-pyrimdinyl } acetic acid;

gfnlﬁg#r_?(g?izrg} I}VE-?E%:C[Y&Jlm[E-wC AELAM A ABAE DY BB W acetic acid;
(2- {4-[(4-chlorobenzoyl)amino]benzyl} -4-pyrrolidin- I-ylpyrimidin-5-yl)acetic acid; |
(2-{4-[(4-fluorobenzoyl)aminoJbenzyl}-4-pyrrolidin-1-ylpyrimidin-5-yl)acetic acid;

[4-pyrrolidin-1-y1-2-(4- {[4-(trifluoromethyl}benzoyl]jamino} benzyl)pyrimidin-5-ylJacetic

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]jacetic acid;
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napht hyl am no) car bonyl ] am no} benzyl ) -5-pyri m di nyl ] ace

tic acid; [2-(4- {

[ (benzyl am no) car bonyl ] am no} benzyl ) - 4- (di net hyl ani no)
pyrimdin-5-yl]acetic acid; [2-][4-({

[ benzyl (et hyl ) am no] car bonyl } am no) benzyl ] - 4- (di net hy
| aid- {fe(cpypbxymethyh)-G chlyto} 2 €2 aphthoydamino)benzyl]-4-pyrimidinyl } -N-

{4- (di pet hyl am no) - 6- (4- nor phol i nyl ) - 2-[ 4- ( 2- napht hoyl
anp&ﬂgﬁﬁﬁﬁéyl]-s- pyrim di nyl }acetic acid;

[ 4, 6-bi s(di net hyl am no) - 2- (4-

[ |4]14 tzmltofoL@wyagmxwinm?l)irﬁmbi-ﬂ[ﬂ -(BgapRthayihmpipitientyd]-5i- 5-

ylJacetic aci

{ 4pEIBidylreRbicRGilan no) - 2- [ 4- ( 2- napht hoy! ami no) benzy! ]
-5-pyrimdinyl }acetic acid,

[414 emeﬁtélw;@mpgmne&y{)énﬁ@} w ﬁhwdhaﬂhm)omaz)m 6- (1
-pyrroli |ny pyrimdinyl]acetic acid

[ 4pyrimdyHysctigiasid) - 2- [ 4- ( 2- naphthoylanlno)benzyl] 6- (
plperldlnyl) 5- pyrimdinyl]acetic acid,

émLI(o z%e?ﬁyg?a&gﬁﬂﬁxiﬁﬂﬁbp@ﬂzmhhoﬁaﬁl&b&s@m

['am no) pyrim acetic
[4PﬁHbMBWBBnm$hyﬂan1no) 2- (4-
{[ (2E) - 3- phenyl prop- 2- enoyl ] am no} benzyl ) pyri m di n-5-

yll tic. acid e c 1 acid
e (R B e R e T e L
yl)-4,6- bis(dinethylam no)pyrimdin-5-yl]acetic acid;

12 Bt-§Her62-[4{(2-naphthoylamino)benzyl]-6-(1-piperidinyl)-5-pyrimidinyljacetic acid;
[(2E) 3-(4-chl or ophenyl ) prop- 2- enoyl]anino)benzyl) 4- (

dchlilc}{'o %r?d e)thy?amQX)ri ?Jl [Hh nc}olyGI ﬁé/ bony ammo]b%ngy?}cg tic
[4gﬁﬂhﬂﬁ@byka@1ﬁm)-2-(4-{[(2E)-3-pheny|prop-2-enoy]]am

i no} benzyl)-6-pyrrolidin-1- ylpyrimdin-5-yl]acetic

d; [4-(d t hyl 6- lidi -yl -2-(4- 4-
bt s e
cetic acid;

[ 2¢4- élhl.l;r()hsl (rzfsem *dr@-‘ll‘l'—;ﬁ@:roﬁl@%l-j -ENi20RbReSANhhobekAi0et hy

| am no) - yrrolidin-1T- ylpyrimdin-5-yl]acetic acid;
[Zpﬂ?mdFE%WEﬁeﬂvﬂr4 yl car bonyl ) am no] benzyl }
-4- (di net hyl am no) - 6-pyrrolidin-|-

yl PMEHII&i)—%i-('aieﬁiyﬂnliﬂ&)g-téﬁ(Z%ip)ﬁithoylamino)benzyl]-5-pyrimidinyl}acetic acid;

{4-chloro-6-[ethy}(methyl)amino]-2-[4-(2-naphthoylamino)benzyl]-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-chlore-2-(4-{[4-(methylthio)benzoyl]amino} benzyl)-6-(1-pyrrolidinyl)-5-
pyrimidinyljacetic acid;

[4-chloro-2- {4-[(3-chloro-4-methoxybenzoyl)amino]benzyl}-6-(1-pyrrolidinyl)-5-
pyrimidinyl]acetic acid;
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[2-{4-[(3, 4-di chl orobenzoyl ) am no] benzyl ) - 4- (di met hyl a
m no) - 6- nor phol i n-4- ylpyrimdin-5-yl] acetic acid,

[ 4- (di met hyl ami no) - 6- mor phol i n-4-yl-2-(4- ([4-
(trifluoromnethyl)benzoyl]am no}

benzyl ) pyri m di n-5- ylo}}wetl c aci
[ 4{%-{#-Heniliydcahprd)arsn @Hbﬂrthom 91[[22(916491{%1@#919@ Yhen

gL?:[(fgﬁlyﬂ(mMHrﬁ)TS%}lmﬂﬂsz)cQtYJdcm di n-5-yl]acetic

(4- (di met hyl am no) - 2-{4-[ (3- phenoxybenzo am no]l benz
| }{26(4pi[fheomlm'linO)lcarwrp'bﬁmmO&ibmzyIHyKlP@c@{I%r&mmnfylammo -2-

o LT AT T

[ 4- (di et hyl am no) - 2 (4-{[ (2E) - 3- (4- et hoxyphenyl ) pr op
Z{Qddgtb]ﬁa[rfd (uy};lbpcm:glmlma)—z -oxoethyl](methyl)amino]-2-[4-({[(2-

R DA By Dbl bl S BB Ressrkidiy 1 ) pr op

- 2-enoyl ] am no} benzyl ) - 6-
”Dtmrb-ﬁ-[&wqﬂwmwﬂmﬂ‘ﬁ)&—WO]eﬁIQEdmefthyé)amo}Z (4-{I@2-

2-{4- 4- t hyl
) bR O R sl T
[ 4- et hyl - 2- [4 (2- napht hoyl am no) benzyl ] - 6- ( 1- pyrrol id
i N2kt PPy iafineh) ey dn§ilg@hing} bakayt) 4-(dliB&hylamino)pyrimidin-5-ylJacetic

[ 22%dh- [ (3, 4-di chl or obenzoyl ) ani no] benzyl } - 4- net hyl - 6- (
1-pyrrolidinyl)-5- pyrimdinyl]acetic acid;
452([61(@&ﬁyi(ae@hygamlﬁojaﬁb&whyaanz{oﬂhee@ylpmmﬂwhmmpymam -5-

pyrim din-5 acetic acid
[23!1 agetjc(agidy - dij chI or obenzoyl ) am no] benzyl } - 4- (di net hyl a
m no) - 6- met hyl pyrim din-5- yl]acetic acid;

[ 4{;1(.@& ﬁﬁé"{hlﬁ O mgspggi?r{w)l yasd &%a{afatﬁ%@mﬁo}ﬂaﬁﬂ ﬁr op- 2

am no enzyl I'm di n-5-yl ]dcetic aci

{ q;ym:dmylﬂ\z}clcttc acid;
am no) - 6- (et hoxynet hyl ) - 2- [ 4- ( 2- napht hoyl am no) benzyl

| R PO ER U PRI meiv e ppine b Dpmimidin-
( tyiJatdticacidiret hyl ) benzoyl ] am no} benzyl ) pyri m din-5-yl]a
cetic acid;

;{/ l"’ﬁhé@}'?]ir;]@tng%ﬁhr 19)}% ﬁtt -na}%tgoyagmmg)%cnzy yr}/ﬂl‘ifalrlrlly{}%egg Qgid;

[4-(dimethylamino)-2-[4-(2-naphthoylamino)benzyl}-6-(1-pyrrolidinyl)-5-
pyrimidinyljacetic acid;

[4-(dimethylamino)-2-{4-(2-naphthoylamino)benzyl]-6-(1-piperidinyl)-3-
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]Jamino } benzyl)pyrimidin-5-

yl]acetic acid;

[2-{(4-{[(2E)-3-(4-chlorophenyl)prop-2-enoyljamine} benzyl)-4,6-
bis(dimethylamino)pyrimidin-5-yljacetic acid;
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-(dinmethyl amino)-6-ethyl-2-(4- { [4-(tri
uor onet hyl ) benzoyl ] am no) benzyl) pyri m di n-5-
] acetic acid;
di met hyl am no) - 6-1 sopr opy! - 2 [4 ( 2- napht hoyl am no)

ng gﬁ@ yrimdin-5-y Ii acetic

Ex @ fHEER Pt (Auehiorpheny )g@pﬂcﬂ@yyuazm(lw}bewl)-fl -(dimethylamino)-6-
[ fo'h%im. %&%k&%@ﬁg@éllm,m) benzyl) pyrimdin-5-yl]a
I

[2- (4-{[ (benzyl oxy) car bonyl ] am no] benzyl ) - 4- (di net hyl a
m' Mpxyat]i;}ﬂémhhq)—g{gf|{[_[mjét-}j)l'@n)dgiogd-enoyl}amino}benzy]) -6-pyrrolidin-1-

d 4- 4-fl b I b
| ARHBRBEIREBO AT din 5. yi)acet o actd: o
{[(benzyl oxy) car bonyl ] am no} benzyl ) - 4- chl or o- 6- (di net h

' hme)ﬂm:nhmplﬁ-pyfﬁehdm ]-ak2{4-¢[4aci d;

yl gnid
S et i s i S5 o b

{4, 6-di chl oro- 2-[ 4- (2- napht hoyl am no) benzyl ] pyri m di n-
S- MLﬂda{@ﬁﬁlhdﬁylaE-b/IéarboﬂﬁﬂamMoﬂ%nzyl} -4-(dimethylamino)-6-pyrolidin-1-
([5-(2-am no-2- oxoet hyl) - 4-chl oro- 6- (di met hyl ani no) pyr
nYlﬂYfﬁQO@erj]‘\"ﬁSf‘%%“} sphenyl ) - 2- napht hami de; and N (4- {
[4 chl or o- 6- (di met hyl am no) - 5- (1
H- jpeiaL Y- DaRvojBEh I N4 Ldiméttly Rty g-pyrrolidin-1-
phlgngl[?ﬁglen?r ty B%J)h 6. |'IA %Je};lll garrerﬂy coﬂn%rlpsﬁg t he
pyylpyringiidineS- qe(ﬂa{tqﬂize its tautomeric or
stereoisonmeric form or a physiologically acceptable
sajst i .
oL EE FlohioRic iR oS HRL ARy BIRY S dorgh it
[ mlwmlmnei-ylﬂamtmzmld conpri sing one or nore
phar maceuti cal Iy accept abI e excipients. 8. The

cl ai d } m6, wherein said
nﬁg (&m mmo 'mon%OGA @A T(Q4ve of the formula (1),
[ t(ﬁqﬂ@bﬁmﬂm)benmm]ahmb}&mn@@pﬁﬁmﬁﬁ Biyliacetic add;
physiologically acceptable salt, ester, or prodrug

A S B LR

ofenayzwnﬁﬂ&}@anzyl)ﬁynﬂidﬁ@awaoa&s@m, ated with CRTH2
activity. 10. The nedi canment as clained in claim9,

wherei n sai d disorder or |sea e is_sel ?ct ed f{<§ tlhe‘ i
gr(ﬂtiﬁml?ﬂwlﬁméfl?)nh{ﬁ(3'£§?’w ENZgy| é‘[“[‘ﬂo];be tqygrm {ldd’ gyTimidin-
dey.plckdd sind al | ergic

[4
fl
yl
{4
be
[4
(t

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

S-yl)acetic acid;

[4-(dimethylamino)-2-(4-{[(2E)-3-(4-methoxyphenyl)prop-2-enoyljamino} benzyl)-6-
morpholin-4-ylpyrimidin-5-ylJacetic acid;

[4-(dimethylamino)-2-(4- {[(2E)-3-(2-methoxyphenyl)prop-2-enoyl]Jamino}benzyl)-6-
morpholin-4-ylpyrimidin-5-yljacetic acid;

[2-{4-[(4-chlorobenzoyl)amino Jbenzyl } -4-(dimethylamino)-6-pyrrolidin-1-ylpyrimidin-5-

ylJacetic acid;

[4-methyl-2-[4-(2-naphthoylamino)benzyl]-6-(1-pyrrolidinyl)-5-pyrimidinylJacetic acid,
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conjunctivitis. 11. The nmedicanent as clainmed in claim
9, wherein said disorder or disease is selected from
the group consisting of inflammatory bowel disease,
Chur g- Strauss syndrone, sinusitis, basophilic

| eukem a, chronic urticaria and basophl lic

I e[Zk{'ﬂeEﬂ ésluoblorqt@nzcmﬁ@n@p]banwb}rﬁ@m&wl-é&émph@nxlb5c| ai m
I for 7 Qaec % éng a medi canent for the treatnent
5’?’ Ot of a disorder or disease associ ated
vvlth CRTH2 activity. 13. A pyrimdine derivative

ha{4-@igmethg aforo)rtingethyl-3 74 HBaghtiRy laffiGo) eaziARG I Ah 3-8 } adsitic acid,;
~la 0 N HI CF3 its tautoneric or stereoi someric

f O@%ﬁﬁ%ﬁi icijgllrrrgtbﬁrepgoy {nﬁ@’ %3’5}09( é"yg‘e %% %%tgﬁpwmldm-&

t a1} 4080y dctd; OF stere0| soneric form or a
physi ol ogi cal |y acceptable salt thereof as clained in

claim13. 15. The nedic¢ of  cl 4, further
c offdirasthvderain OtheWb%{fn‘i%é) -3rpken Eﬁpé fent “of claim
14eno?ﬁﬁﬁﬁbﬁ)eﬁ F?Pﬁﬁidﬁ}i -SRijadefic &cigarrier, a diluent, a

flavoring - agen a sweétener, a lubri cant a
sol ubi li zer, a suspendi ngﬁagent a binder, a table

di & Iﬁ’!@@hﬁ@m@ afmethoxymetyeh Gswbwpﬂ@nwaﬁ@nmlpwmﬂm -5-

;J;g # n‘?a cprrpound according to claim 13 for
L acturi’ng a nmedi canent for the treatnent and/or
prevention of a disorder or disease associated with

CHIIIreainmIt)IIaxhihq)-ﬁ a:ﬁethoﬂymethsh -20f-{¢4-ai m 12 or 17, wherein
sal d. di sor I sease IS selected fr e group
R T R e S
dermatiti s and allergic conjunctivitis. 19. The use of
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cted fromthe group consisting of inflammtory
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{4-(dimethylamino)-6-isopropyl-2-[4-(2-naphthoylamino)benzyljpyrimidin-5-yl} acetic

acid;

[4-(dimethylamino)-6-isopropyl-2-(4-{[4-
(triflucromethyl)benzoylJamino}benzyl)pyrimidin-5-yljacetic acid;

[2-(4- {[(benzyloxy)carbonyl]amino}benzyl)-4-(dimethylamino)pyrimidin-5-yl]acetic acid;

{4-(dimethylamino)-2-[4-({[(4-fluorobenzyl)oxy]carbonyl}amino)benzyllpyrimidin-3-

yl}acetic acid;

[2-(4- {{(benzyloxy)carbonylJamino} benzyl)-4-chloro-6-(dimethylamino)pyrimidin-3-
yl]acetic acid,

{4-(dimethylamino)-2-[4-({[(4-nitrobenzyl)oxy]carbonyl} amino)benzyl]pyrimidin-5-

yl}acetic acid;

- {4,6-dichloro-2-[4-(2-naphthoylamino)benzyljpyrimidin-5-yl}acetic acid;
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10.

11.

12.

13,

N-(4-{[5-(2-amino-2-oxoethyl)-4-chloro-6-(dimethylamino)pyrimidin-2-
ylimethyl}phenyl)-2-naphthamide; and

N-(4- {{4-chloro-6-(dimethylamino)-5-(1H-tetrazol-3-ylmethyl)pyrimidin-2-
yl]methyl}phenyl)-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 pyrimidinylacetic acid derivative of
the formula (1), 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

conjunctivitis.

The medicament as claimed in claim 9, wherein said disorder or disease is selected from
the group consisting of inflammatory bowel disease, 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.

A pyrimidine derivative having the formula
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14.

15.

16.

17.

18.

109.

T

CFy

2

its tautomeric or stereoisomeric form, or a salt, ester, or prodrug thereof.

A medicament comprising the pyrimidine derivative, its tautomeric or stereoisomeric

form, or a physiologically acceptable salt thereof as claimed in claim 13.
The medicament of claim 14, further comprising an excipient.
The medicament of claim 14, wherein the excipient is a carrier, a diluent, a flavoring

agent, a sweetener, a lubricant, a solubilizer, a suspending agent, a binder, a tablet

disintegrating agent or an encapsulating material.

Use of a compound according to claim 13 for manufacturing a medicament for the

treatment and/or prevention of a disorder or disease associated with CRTH2 activity.

The use of claim 12 or 17, wherein said disorder or disease is selected from the group

consisting of asthma, allergic rhinitis, atopic dermatitis and allergic conjunctivitis.
The use of claim 12 or 17, wherein said disorder or disease is selected from the group

consisting of inflammatory bowel disease, Churg-Strauss syndrome, sinusitis, basophilic

leukemia, chronic urticaria and basophilic leukocytosis.
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