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WO 2005/ 073234 1M DAZOH |, 2- C] PYRI M DI NYLACETI CACI D

DERI VATI VES DETAI LED DESCRI PTI ON OF | NVENTI ON
woksNd7eAyL FI ELD PCT/ EP2005/ 000475 The pr esent pcr/EP2005/000475

invention relates to a pyrimdinylacetic acid

derivative which is useful as an active 5 ingredient

of pharnaceuti cal prepar atl ons. The pyrimdinyl acetic
FMID AFG PYRIMAD : AGID\RIERIVATIMES CRTH2
(Gprotel n- coupl ed chenDattract ant receptor, expressed

PET. gﬁi@ﬁ ivity and can be used
for '?%e pro§%y axi s an eg?ﬁfgnt of di seases

associated wwth CRTH2 activity, in particular for the
tFRGENEPAL BIEID | er gi ¢ di seases, such as asthm,
al | ergi c rhinitis, atopic dermatitis, and allergic
QJQ% xé)eﬁt 0?1 reﬁ%§ 'tJ]Q @E}iellmdf la@‘éﬁ%%agl c?e?i@?cﬁé 1wh§éiﬁ01|§ uSktul as an active
t'rauss syndr SI nusi
_ b@e}mm lof pdrateedticlil peametsons S’[il@hp)amndha;sle:phc lagid derivative of the present-

ngv%lﬁtgo‘rfnxysdgsﬁg{'ﬁg (] Lﬁﬁﬁ%}nlcﬁ%w{l ﬁ@ ﬁ%ﬁ?}% hrlelcég expressed on Th2 cells) -
lafite ombeia baivity eids@a $€ ased fhrahapiogiyilaacint yredimeytrgd Hizeastsessociated with

A SRS o SN S B e RLCS: S AR B0 s, g
¢ighitik, | asfopi(dephiatitss, HdSHBSER, coRfREivBNERRophiDRE:dIUTLh LS, such as Churg-

pul nonary disorder) and arthritis. 15 BACKGROUND.
Y’de e@ﬁgr%@‘@iﬁﬁ» PaseRit aalaeh Sigaset ot ambasprbe A\%‘femm chronic

gﬁf&ﬁt%s:?r@ldba@(g)h-mzle%l:%&l& MNeglAtd Al ofler némmals“@?&ﬁ'ﬁiﬂ-ammatory diseases
162, 1278- 1286, 1999), " eosi nophi |l s and basophl s (Hrai
g}nar@{tenzed\] by Els(gymp{b@@rtcs ang 3pro leupgpyte g@@q_a)tes such as psoriasis, eczema,
% 910%}’ "6 él' g’igeaﬁasulae?ﬁﬂes&ﬁﬂs I@!‘Oﬂllé %’isgés@ @b?@ammc obstructive -
such as ast ergic rhinitis, at opi c
d@nmﬂlsgdqhwdalrﬂhemgl c conjunctivitis (Rormgnam S.
ImTu'noI ogy Today, 18, 263-266, 1997; Hanmmad H et al.,
Bhesds 143p- 1141, 2001). Th2 cells regulate
_ IAI erg| c I seases by producing Th2 cytokines, such as
IL-4, IL-5and IL-13 (Oriss et al. J.Irmunol , 162,
CBYH2 200 pratein Soupledothgmostracsdnt rec@itwoerprosed @ Bg-cphig(Nagata et al. J.

%ﬁlﬁm ,JIZ% 1%(6 ’199& eo@%@ and%?@hﬂ%%ﬁ %%ﬁal 3?0&8 Med., 193, 355-

2002901). These Th2 cytokines directly or indirectly
i nduce 25 migration, activation, primng and prol onged

B’okﬁ'ﬁ%mo%f Pa%flg tsgén ﬁleglhe‘?‘%c Sﬂ‘f's%ik su@l?sé.ls g@&%' ﬁle@@g rhinitis, atopic ‘

ergic ases anz et
danmmrsl and dlléf}ic B&EBhcHEES (Rdrﬁ@ﬂam%pimnemdagy Today, 18, 263-266, 1997,

@l | wa egﬁli %WQ?%S Wl‘ 0%1)5%%6%#6 g%.ﬁ%% bl)lc-xl:gqués%ases by producing
oG9 intQEuctRT 124, LS aRd TUUT St EoM NMhakuse), 162, 2989-2007, 1999; Viola

ot he ort ant effector cells in
et al., B]oodn%1 2223-2230 1998 Webb et al., J. Immunol.,, 165, 108-113, 2000 Dumont F.J,,

Exp. Opin. Ther. Pat., 12, 341-367, 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, Pepe et al., J.
Allergy Clin. Immunol., 108, 594-601, 2001; Teran L.M., Chin. Exp. Allergy, 29, 287-290, 1999).

PGD,, a ligand for CRTH2, is produced from mast cells an'd other important effector cells in
allergic diseases (Nagata et al., FEBS Lett. 459, 195-199, 1999; Hirai et al.,, J. Exp. Med., 193,
- 255-261, 2001). PGD; induces migration and activation of Th2 cells, eosinophils, and basophils,
in human cells via CRTH2 (Hirai et al., J. Exp. Med., 193, 255-261, 2001; Gervais et al., J. Allergy
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allergic dlseases (Nagata et al., FEBS tett. 459,
195-199, 1999; Hirai et al., J. Exp. Med., 193, 30

w8 20usa6has 2001) . PGD2 i nduces m gration and acpiyapbd@geoodrs

of Th2 cells, eosinophils, andzbasophi I's, in human
cells via CRTH2 (Hirai et al., J. Exp. l\/bd 193,
255- 261, 2001; Cervais et al., J. Allergy WO
LH0ShOTB0I34 0ROCRLERE0IO DDEATSO et 4., & Rharmacahnnp| Ther 1398, (1), 347-52,
%ﬁ@ 988, 2001; Suginmoto et al., J. Pharmacol. Exp
. 305, (1), 347-52, 2003). Therefore:
ant agonl sts which inhibit the binding of CRTH2 and
PeRRforhonthgdnie wisie ihitfiothe bindingtaf €RTHEN4NdIGRY khankgl‘m: useful for the

g’léﬁsii%%?"e |3§1§1’§%ng$&|5%? té?%a B%E%h'{gq%r %h%grc\r} {111:1tt§s| 3 ol;?m geonnatltas and allergic

" aglghidcii@fs, several lines of experinental evidence have

denonstrated the contri buti on of eosi nophils in
si-nusitis (Ham |l os et al R5|r Cel |
fopdditgry) | severaj_ 511111;:,13r 4gf gf:g@rlmilggl(s evi

Qsln[jdphxismmms (H&Hﬁ@s é%il A8, R&%%eu ARVENBI; 5, uaSSY, 1996; Fan

rone fin et . J. rgy Cin. I nnnunol .
atcl., J. fg[l@x:g][ L3in. Ingwgol. quogﬁvﬁSE‘%OOg] and @hyrgnSgpuss 5Bndrome (Coffip et al.,

! %{Jgggqllsﬂm%n 'E‘o 1015185 4 583%1‘705{; Eﬁzﬁs% ?%tgﬂ,%s 787, 2000). In

can be served be col ocalize .
the sissnaifitese fakihatn rmist cedlk can he .obskirted tahe cGldcalizefl withreo$inophils (Kban et

e S RC Mt dbe clobr ARs AR Sl Bk B R, mggucson rom

ﬁ@.ﬁ IcﬂBﬂhdchs thd hehefngme of @ﬁﬁbﬁnﬁﬂf&@ﬁ&i&ﬁ@ﬂmﬂ emagﬁmsts are also useful

ul for the treatne t her eosi no
beatment . g@lex'cﬁastnbo gtl Ir%ﬂgtg dgﬁfasr SHRE & thurg ftrauss syndrome and

sﬁr'nﬁk'ﬁ' t CRTHEL R Eornddd 380RIsS 1bs 1Gaf] #MrSBe BRataweaf Ul sbB¢ basophil-related
the treatnent of sone basophil-rel ated 15 di seases

deretes quchopsshasenbilicclepleie bEomccIFigAtla ang efapAicdeulegytosis, because of
mgrﬁaa%%géléncoflm&%ﬁms because of high expression

on basophi | A. F. Kluge discloses the

synthesis of i mdazo[1, 2-c]pyrimdi ne_anal og
Adip Kuge diselgsdsyhe syathgenef iandazsld2ralmaimidipe W%WCWBF‘* by the general
Cﬁ,maesent S.-~~0H , or Br (Journal of Heterocyclic
stry (1978) 15(1), 119-21). However, there is no

di scl osure of imdazo[1l, 2-c]ri m di nyl acetl c acid
derivatives having CRTH2 a agor,u stic activity. WO
2005/ 073234 PCT/ EP2005/ 000f75 \)

D

CH,

. wherein Ra, represents

“Son e |
' ~aor Br /

(Journal of Heterocyclic Chemistry (1978), 15(1), 119-21).

_ However, there is no disclosure of imidazo{1,2-c]pyrimidinylacetic acid derivatives having

CRTH2 antagonistic activity.

ye gpmonsjrate% tg%rcgytribution of




-3 The devel oprrent of a conpound, which has effective

CRTH2 antagoni stic activity and can be used for the
wonrophwizaxi s and treatnent of di seases associ apegerdshdooosrs

CRTH2 activity, has been desi-Bed. SUMVARY OF THE

I NVENTI ON Thi s invention is to provide an

i.m dazol | t] pyrimdinyl aceti ¢ acid derivative of the
f15¢ ﬁﬁYeéﬂP(”F‘)‘t of g ¢repnourd ytherhehas @ifggite SRdHRoIndagRpisticactivity and can be

fudaNfor ﬂ{&dpré;?/lyia%stﬁﬁr@éa&nenpof'@sca%@ as%c!’mr@itﬁ‘ dRTH? actwny, has been

represents In which OH H represents
épﬁlrueé}teger of 0to 6; (1) 0 11 HY S*nY

SUMMARY OF THE INVENTION

5  This invention is to provide an imidazo[l,2-¢]pyrimidinylacetic acid derivative of the formula (I),

their tautomeric and stereoisomeric form, and salts thereof:
' O

HO

—

wherem

R' °  represents

nN==0

Q=
IfI

A\/\

\MJr

O

16 in which

n represents an integer of 0 to 6;
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OHor W 2905/ 073234 PCT/ EP2005/ 000475 -4 5 10 Q
represents “NH, -N(Cl.6 alkyl)-, or -0- ; Y

woewisesensl s hydrogen, C3-s cycl oal kyl optional bgT/EP2005/6000475

substituted by Cl.6 al kyl, C3+48 cycl oal kyl fused by
benzene, aryl or heteroaryl, wherein said aryl and
heteroaryl are optionally substituted at a

subst it ut aBh e powrastrsn-NE-t-h(erelkgh-, omél¢ substituents
sel ected fromthe group consisting of cyano, hal ogen,

7, DUt gy Gy . .
E)Ee m6/| I())l:yl, ) phengh.s c:,@malkpl fuged -bﬁé:bﬂl(aﬁha:m'}ﬂ]gr hqﬁ:roaliryl, ’wherlcin said aryl and
.- 6al kyl ) ami n 3 noyl .

C,- 6 al kanoyl arrFﬁch lcaé?B‘g ?f %%.n}éedaﬁ'tl?ﬁugg%gbﬁ%l}%,‘ﬁm with one or
dl [( ( IC 6al kyl I) Fﬂlﬁﬁadgﬁﬁtltuen@ sgﬁckz)tadi Kok thie fepsupl consi&ingbof cyano, halogen,

al Ky Optl onally su st ute

tri-hal ogen, C, higog 2R, O, &ﬂ’alsaf?ar%q}[gs?l 4 al{l%lamwsulfonyl di(Cis.
mono-, di-, or EIH])anﬂﬂ:lsﬁ’l%?I aﬁﬁ%n%xﬁ hési,t Qhﬁho C; ﬁalkylammo di-

optlonally substituted by no or tri-
or aryl fused bSFt13118541511’55@0pan@ko’HE?fé?ﬁYés%ﬁt %Jk%’??ﬂr ggeﬁkanoylammo

or CL'6 alkyl: JoRakepress 1c%rﬂl¥%g99ﬂt. DRjiRGREmofE; €8 alkylsulfonyl,

al kyl optlonally titut
hal ogen, Ci-6 aCkaly!l omitomdl?aﬁuwltstgtﬂ)br moumdl b9f Wd‘rﬁb}gﬂn Cy. alkoxy .

di-, or tn- halo en a an b
i ndependent |y r'e pr e‘fglgn{?’b%&tgy%%@gl k‘@l’(jor%?i Ea]-o %ena?rl?yis"" alloylthio )
optionally subq:inlohallyedbsby]tedauybnmy dicprgri-chabdgeral Kyl ,

carbanoyl, C, -6 al kyl car barmyl aryl -substituted C1.6

al kyl car bam)yl I, di(C, .balkyl)-
carbanmoyl, C3. SOI@W:? #@1 ca}rO %m)eyl
C3. sheter ocycl ocar bonyl, C, . bal kyI am no,

di (C,R%al hyjar):anisﬂ@dmgen@r(ﬁs dkfpxy,

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

" in which

R* and R™ independently represent Cig cycloatkyl, or C,s alkyl optionally
substituted by carboxy, Cs3 cycloalkyl, carbamoyl, Cl.-ﬁ alkylcarbamoyl,
aryl-substituted C,.¢ alkylcarbamoyl, CM alkylcarbamoyl, di(C,alkyl)-
‘carbamoyl, Cs; cycloalkylcarbamoyl, Cs.sheterocyclocarbonyl, Cialkyl-

- amino, di(C,.salkyl)amino or C, s alkoxy,

| . ' R AN
. Er 6.
/Nq R® /NQJRSC . /N 33

in which
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or 25 in which WD 2005/073234 - 5 r epr,esent s
an integer of 1 to 3; PCT/EP2005/000475 Ric represents

woOYeisegsss hydroxy, carboxy, or Cl.6 al kyl optp@ngblodsosedrs
substituted by -hydroxy, carboxy.or (phenyl-substituted

Cl 6 alkyl)-

carbanoyl; 5 10 O, or in which n

represents an integer of O to 2; represents -NH,
-N(C1_6 al kyl)-q or re@esents 20immRenef lnepr esents -0-, -S-
or -N(R3d)-

al kyl ; and R4 gepr e : k! @, | iyl optionall
one enbodinent}icon%%ﬁ%%@sg¥g%ﬁ%L?%@%ﬁﬁgmﬁpﬁkd¥écgh%§%cmhmm Y
repr esent s spleyifgsidnt yd@ly,Sabyxy aalpkeplyl-substituted C,.¢ alkyl)-
optionally substitu&g$a§é$§14 al kyl, C3.8 cycl o- al kyl

wher ei n:

fused by benzene, ar

in which R 3d represents hydrogen or Cl1.6

ected fromthe group

consi sting of phenyl and naphthyl, or heteroaryl

sel ected from tshe gre@estord s ongi(RF)-i ndol yI ,

benzofuranyl, furanyl and pyridyl, wherein

and het ero- ﬁr¥| are optionally substituted
on

qui nol yI ,
said aryl

at a substitutable fO¥

¥

with one or nore

substituents selected fromthe group consisting of
cyano, hal ogen, nitmr¥ represents hydrogen or C;¢ alkyl; and

R4

represents hydrogen or C,.¢ alkyl.

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

Rl

. Tepresents
Q H
H O
Y )k/\ @ \LH/Y
" Ny DN
H , , o 0 H
in which.

n

Q

represents an integer of 0 to 2;
represents -NH-, -N(C, ¢ alkyl)-, or -O-;

feprcsen_ts Cs5 cycloalkyl optionally substituted by C,.5 alkyl, Cs5 cyclo-
alky] fused by benzene, aryl selected from the group consisting of phenyl
and naphthyl, or heteroaryl selected from the group consisting of indolyl,
quinolyl, benzofuranyl, furany! and pyridyl, wherein said aryl and hetero- -
aryl are optionally substituted at a substitutable position with one or more
substituents selected from the group consisting of cyano, halogen, nitro,
.pyrrolyl, sulfamoyl, C,.¢ aikylaminosulfonyl, di(C,.s alkyl)aminosulfonyl,
phenyloxy, phenyl, Cealkylamino, di(C,.salkyl)amino, C,s alkoxy-
carbonyl, C, alkanoylamino, carbamoyl, C,s alkylcarbamoyl, di-(Cy.
alkyl)carbamoyl, C,¢ alkylsulfonyl, C,.s alkyl optionally substituted by

mono-, di-, or tri-halogen, C,.¢ alkoxy optionally substituted by mono-, di-,
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pyrrolyl, sulfamoyl, C1.6 al kylam nosul-fonyl, di(G .6
aIkyI)antno%quonyI phenyl oxy, phenyl,

w&lmﬁﬂ%‘z}éh ani no, di (CL.6al kyl)anino, CI-6 al gﬁéi‘mmoos)‘ooows

carbonyl, Cl -6 alkanoylanlno _gar banoyl , C1,

alkylcarbanoyl -(Cl1.6 alkyl)carbanoyl Cl-6

al kyl sul fonyl , C1.6 al kyl optionally substituted by

mono-, di-, or bitri- hﬂbghgemd (G aliiyletik opyoneldy subegduted by mono-, di-, or
subst i t ut ed by nonq WD 2005/ 073234
PCT/EP2005/000475ha°%mﬁﬁﬁrepresents hydrogen. 5 R3

represents hydrogen, hal ogen, Cl1 6 al kyl optionally

subst Rt Ut egtpRYenfHyBrogertdi -, or tri- halogen, CL.6
al koxy optlonally sugstituted by nmono-, di-, or tri-
halo in which 10 | n anot her enbodlnent conpounds

Wﬁﬁmeat eamppogpds of fsdermipirdDarthos whersin' hal ogen
and C, .6 alkylthio optionally substituted by nono-,

di-, fF tfe&rc?@tsqg%gerﬁﬂﬂog%ﬁ IQ@ﬁyﬂﬂﬁohﬂg%Q@sﬁﬂﬁéﬂﬁyﬁnono- di-, or tri- -
represent Cl.6 al kyl optlona . Substituted by

car boxy, O3l@er\fak d&pzowptloeaélwwémﬁgutcd bgmogo-, di-, or tri- halogen,
al kyl carbanoyl, di(C,_6 al kyl)carbanoyl, C3_s
cycl oal kyl carfyanoyl, C3.8 heterocycl o- carbonyl,

Cl. 6al kyl ami no, di (C.6alkyl)anino or C1_6 al koxy, C
15 3C i n whi of represents hydr ogen; hydr oxy,

car boxy, or” Cl.'® aIkyI optionally substituted by : S
hydr oxy, carboxy or (phenyl-substituted Cl -6 al kyl)- k;}
car banmoyl; 20 Xa represents -0-, -S- or -N(R3d)-, in

whi ch in whic .

" R™and R*® independently represent C,¢ alkyl optionaltytsu‘t_)stimted by
carboxy, Cas cycloalkyl, carbamoyl, C, alkylcarbamoyl, di(C,-6
alkyl)earbamoyl, C,g cycloalkylcarbamoyl, Css heterocyclo-
carbonyl, C, ¢alkylamino, di{C,.salkyl)amino or C,.¢ alkoxy,

Q Q K\ X /@

in which

R*  represents hydrogen, hydroxy, carboxy, or Cy atky! opticnally
substituted by hydroxy, carboxy or (phenyl-substituted C,. alkyl)-

- carbamoyl;
Xa  represents -O-, -S- or -N(R*)-,
‘in which -

' .R_“ represents Cy.g alkyl.

" Inanother embodiment, compounds of the formula (I-i) are




Rid represents .6 alkyl. In another enbogdi nent,
compounds of the fornula (l1-i) are WD 2005/ 073234
5/000475 -7 N,, OO Hn Y /Isl n HH.!+ <

‘”@Sﬁéﬁﬁ%ﬁg yOi HIY n O H 5 ingwhich represeﬁ%%”%ﬁ#ﬁé&m¢b

integer of 0 to 2; represents -NH, -N(C1_6 al kyl) -,

or -0 Y represents phenyl, naphthyl, indolyl,

“qui nol yl, benzofuranyl O furanyl or pyndyl, 10 wherein

sai d phenyl,. napht hyl, [ ndolyl, quinolyl,

benzof ur anyl furan%é pyridy] are optionally

substituted at a s titutable position with one or

two substituents seR fromythe group consisting of

cyano, hal ogen, ni troy<p y, -phenyl, Cl. 6al kyl
optionally substituted gg?? di-, or WO
-g tri-hdl-ggen, Cl-6

al koxy optionally substitjuted by nono-, di-, or tri-
hal ogen P :
R
R1
ll\I/’
R2
wherein
h R! represents
0 0
"y Q Mo
N I o
_ - O
H 1 o . ' H
E H H
H /’\/\
Y
/‘\(\Hn ANy
- H H , OF
. H .
H
iR
Y n
5 : in which
n- represents an integer of 0 to 2;

‘Q,.  represents -NH-, -N(C, s alkyl)-, or -O- ;

Y Tepresents phenyl, naphthyl, indolyl, quinolyl, benzofuranyl, furanyl or
~ pyridyl, | | B

10 : R wherein said phenyl, naphthyl, indolyl, quinolyl, benzofuranyl, furanyl and
pyridyl are optionally substitﬁted 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




and Cl1.6 alkylthio optionally substituted by nono-,
di-, or tri- halogen; R2 represents hydrogen or Cl.6
VAR R3 represents hydrogen, hal ogen, Cl- ,
W@ﬁﬁ%@ﬁ%ﬁfy substituted by nonQw,_ di-, ‘or tri -pﬁg)lE%dgﬁl?mﬂs
Cl.6 al koxy, in which 10 R3a and R 3b independently
represent C3_9 cycloal kyl, or C1 6 al kyl -optionally
sltJEslt it UL ed b?/ %ﬁog@?(,c{t,saalléc&w qptiﬁx&lélbgﬁmgfutcd%n&mo-, di-, or tri- halogen
al kyl car banoyl , phenyl - substituted CI. , ) -
al kyl car banoy] , 4 Cig 24pig)e Elﬁpﬁﬂgﬁvpﬁt‘“ﬂ?d(@lm%ﬂ”@T gr.tri- halogen;
car banoyl, C3.8 cycl oal kyl car banoyl ]
C3_8hpt er ogyfboEak hor €3 AiRy1Kyl - amino,
di (Cl _6al kiﬁ}ﬁ) am no)mg(?@éCI _?Ziﬁ%‘oxy,- 15R'represents
hydroagn, hydr oxy, carboxy, or Cl-6 al kyl optionally ) )
subst Rt ut ewPissenthydiegsn, helagendxys 2w ensinadlly subsiigied Dupey- di- or m-
Cl -6 al kyl. - and Rrepresents hydrogen, or
> met hyl . Pr%e ﬁeg’ggéirkgx)gonpounds of the fornula (1) in
whi ch R2 represents hydrogen. Preferred are conpounds
of the fornmulg®. (1) in which R3 represents hydrogen
and hal ogen eferably chlorine. 20 Preferred are
conmpounds Q¥ *ﬁabfor mula (1) in which R represents
hydrogen. Preferred are conpounds of the forrmula (I)
in which R represents one of the groups WO

2005/ 073234 which/ EP2005/ 000475 -9 Y Y 'H The preferabl e
conmpounds of the present invention are as foll ows: )
~ [7-chl oro-5;

4 L, | - .
[4-(triflJor gﬁ%tﬁw’&ﬁ‘}"&@ﬂ‘?@?‘ﬁ] CRICHRS} an PRIl of =g 2lkyl optionally
, 2-c] pyrim di n-8bdthdie@BL0: 6 cyd6dilil, Sarbamoyl, C, alkylcarbamoyl, phenyl-
(7-chloro-5-{4-[(3, 4-di chl orobenzoyl ) am no]lb nzg/]m}i m 9
10 azo[ 1, 2-¢] pyri rivbatiiel yEyeaclicardampy; Cis dliylearbamoyl,  di(Crealiyl)-

{7- chl or o- 5- [ 4-{ 2= RBAN P RRIKYRYBENSN] Tl Hefrzolidosdooddl, C, ealkyl-
pyrimdin-8-yl}acetic acid;
amino, di{C,_salkyl)amino or C, alkoxy,

O )
R N : N\)J
/N , / R3C .or / Rac

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

R* represents hydrogen, or methyl.
Preferred are compounds of the formula (I} in which R? represents hydrogen.

Preferred are compounds of the formula (I) in which R® represents hydrogen and halogen

preferably chiorine.
20  Preferred are compounds of the formula (I) in which R? represents hydrogen.

Preferred are compounds of the formula (T) in which R! represents one of the groups




[ 7chl or o- 5- (4- {] ( 2E) - 3- phenyl pr op- 2- enoyl | am no} benzyl
)i mdazo[ 1, 2c] pyri mdi n-8-yl]acetic acid; -

wbleashbmm 5- (4-{[ (2E) - 3- (4- chl or ophenyl ) pr op- ECBDRN0I@0475
m no} benzyl )i m dazo[ 1, 2- c] pyri-&i-di n-8- yl]acetic acid;

(5-{4-[(3, 4-di chl orQbenzoyl ) am no] benzyl )i m dazo[ 1, 2-c
] pyrimdin-8-yl)acefi ¢4 aci d, 0
[5-(4-{[4-(trifluor t ) benzoyl ] arf} no} benzyl )i m daz
o[ 1, 2-c] pyri mi di etic amd/rﬂangff‘h@‘w
tautonmeric and stereoiisoneric form and salts thereof.
"The imdazo[ 1, 2-c] pyri m dinylacetic acid derivative of
-the formula (1) shows excellent CRTH2. antagonistic
f. &.especially for
FREpelel e PR ond B lcnorpit hERIREZECS
associated with CRTH2 activity. Mre specifically, the
[ réhdtao-6{(4-{ B- (&6 {ppromeiteDbgnzad e trire | banizyl )ivkalazof B2 iclpgrividit-frglJacetic
omula (1) and (I1-i) are effective for the treatnent -
I 'prevention of allergic diseases such as asthm,
allergic rhinitis, atopic dermatitis and allergic
5  Cleabjanni{By(314-dSchlicorpoyijeainofbetdyl irhidazo(l, 2 Ypipimaid8-yl)ackijc acid;
are aI so useful for the treatment or prevention of

O ndr.o
ST ST Pl PR BB R B PR asrioecigh g
basophilic |eukocytosis, since such diseases are al so
[7ehlatoefel 4+ {{( 2R iH2n dyg dp- 2oyl ankiotr bdneyl)imidam| 1p2-€pgimtidin-8-yljacetic acid;
i nvention provides a medi cament, which |ncludes one of .

o)
e L T LS L DT
WEddteRZO05/ 000475 -10 Al kyl per. se and "al k" and
“"alkyl" in al koxy, al kanoyl, al kyl am no,

0 GRS R b St B RO o sac i
- al koxycar bonyl am no and al kanoyl ani no represent a ‘
: - i ¢artdluotraneDeszal kyinol e ind arhidazof |, g lpgemetiaByljacktit aid.
S 6, preferabl y 1 to 4 and partl cularly preferably 1 to
- at.ons, .represen il Lus ratively and
a%dﬁl i agqmenc a %sterrecp Sotn-ﬁnf;% rm5an sa]?s fl i sopr opyl |
tert butyl n- pentyl and n- hexyl AI koxy
Tihk [imBtazcdt, RJakabnymalmﬂ'lapcte:f siddrivathepofete Iﬁdtrmuhe(ﬂ}]dwyv,‘; excellent CRTH2 -

et tert. '
e ) T GO TRt FoEny i B prabapab ey Sestment of

15 disepeeseniasedadttCRTEIMGPGOpanoyl . Akkyl am no represents

' an al kyl am no radi cal having one-or two (independently

R EY PESicely TR o SN A R ol () and G-)

‘an -effffe ctpig¢ | farth e @cating [k kay’brﬁﬁh RO alldr ik (dideasky i@ ke$ Bsthma, allergic rhinitis,
Sn |.am no, n- hexx -am no, ‘N, N-di net hyl am no, N, N-
at{)plc ermatitis and allergic conjlnetivitis. )

_ Compounds of the formula (I) and (I-i) are also useful for the treatment or prevention of diseases
20  such as Churg-Strauss syndrome, sinusitis, basophilic leukemia, chronic urticaria and basophilic

leukocytosis, since such diseases are also related to CRTH2 activity.

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

described above and optionally pharmaceutically acceptable excipients.
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- Rikoxp ullysiratiyelye fridy prg

di et hyl am no, ‘N-et hyl - N-rret hyl anmi no,
N- et hyl - N- n- propyl am no, N-isopropyl-N-n-propylam no,

wb‘zbﬁsﬁ%z%h N-met hyl ami no, N-ethyl - N-n-pentyl anpapedstdsoo047s

exyl - N-met hyl am no. Al kyl gpd nocar bonyl or
al kyl car banoyl represents an al kyl am nocar bonyl
radi cal having one or 15 two (independently sel ected)
aﬂ!llw Iperssebadi ‘bl rnd ‘alkyl us tikerty, wikagoyh rﬁdkyﬂnn'eﬁce raaljtyllawmocarbonyl alkyl-

B‘PE}B@'{“ | n%ggg‘#@%ﬁ%’}?nmn:’]g%gr bonl%/cgllxll ko}éy %}0 r;@?n%rn? %H% alkanoylamino
aptagtand nﬂ&arobw%hbhednalbﬁnh&lbﬂmmg%‘ebaﬂw 1 to 6, preferably 1 to 4 and
n- hex | am nocar bonyl NN-dlnethglan1pocarbo X
WW‘H?"@W{ eraphy dde épggmtoms representing il stratwely ahd preferably methyl, ethyl,

50 1
htp%p?b/ '\PSﬁttQﬂfJb@tm AREAYRAR Ylhexyl.

propyl ani nocar bonyl ,
N—|sopropyl N n- pro&glan1nocarbonl

d N-n-hexyl - N-net hyl am nocar bonyl .
%ﬁﬁéﬂh%ghggnpgﬁony 5}represents an al kyl am nosul phonyl
radi cal having one or two (independently selected)
Allaydy! dlusisatively epd preferablygenresarts eesty} aacheropaneyler abl y
representlng met hyl am nosul phonyl ,

kg Egn&hﬁ{]ylkylaxﬂ inB "t Rl %ﬂlﬂ@%ﬁ‘é BORRY hndependently selected) alkyl
propy ony honyl,

n1nos tert-butylam no- su

wbpiemyil, aiinsmiwglb'phé Wdferabiy hepxspbntingi meskinshe rehylamino, n—propylammo o\

(

ébpr?yﬂrl rrxg hﬁlo Srp‘l% Eﬂs rmF h%nﬁ@ntylalr\llu% Zﬁ-hexy]-amlno N,N-dimethylamino, NN-
ﬂictﬁjr]brydnoN’J matthrmmmlﬁm N-)ﬂnethyII-N-n-prOpylammo N-isopropyl-N-n-propylamino,

ﬁbbgggﬁaﬁ E%Bts%—bgmpﬁxbtgla% gihld PI—n -hexyl -N-methylamino.

N-t-butyl - N-nethylanlnosulphonyl N-ethyl N- n- pent yl
amiaﬁsmbnh@@y br am;al::dﬁbmdy@xqpkes&tm Iaydyhmrmoa'bdnprh oavyda) having one or

p{%}é‘su' E‘glol ‘flﬁ%}ff %Lﬂ-ﬁ?}%hréa Bﬁistétwglly R4 re?erg)k?y ¥epresentmg rnethyl-

&Mhéﬂﬁ%ﬁﬂl’lar@ltmabanuﬂ?diﬂﬁﬁ)‘ﬂl Slublﬁbﬂglz)ﬁnafﬂrmlyl iSOprlopngmino-carbonyl, tert-
I SOpropyl su onyl am no,_ tert -Su 1 NQ, . N.
Wlwﬂqu@mlpwamlwﬂc&rbgﬂﬁl Rh ‘§?ﬂa§’ﬁ@a%ﬁ mx}%y{fﬁmocarbonyl

o

ﬁ%étﬂﬁ%ﬁé{;aﬁgﬁfrﬂz ZQ}W& ghmnoéalboﬁbk W&Hﬂb@-ﬁéﬂ‘opylammocarbonyl

|IIustrat|ver and preferab represents

NrisoproR¥I P IIEARY l2minoc s RYAr %hgwl h’rﬂﬁ%ﬁmlw%a%o ryethyl-N-n-pentyl-
AnSRE PR YA H%’:!yi Ntxﬁétﬁﬂﬁﬁhs%}’ﬁbﬁ%lbonw

n- pentoxycarbony n-"hexoxycar bonyl

Al koxycar bonylamno illustratively and Preferab
ﬂﬂlﬂdmlstem‘@ométfm%ylﬁaP%@W#@WW&PM@XI ésligpl having one of two (independently

SR n%(llc@”ld%@%tu&t MRRAENR) QQﬁ%}k%ﬂ? re rcscntmg methylamsmosulphonyl

onyl am no, ftert toxycar ony am no

|sqp opoXycar

| ﬂmyMOtsxlphmybonly-pamy}nmlmndphmﬂex dsopcepylsoyingiselphonyl,  tert-butylamino-
. I .U t I
B MR £ B A 2R o RSB B, v

c&lﬂ@larﬂﬁn@a)dlph&fyﬂ kI)Ncﬂﬂ‘LNOn@ii}dhmmo sylptongl, R\yincthylki@myﬂropylanﬁnosulphonyl

Y

aphRbp Rl Yand NeRhESENthaRy I SyiebRIphemy] . cycl obutyl,
cycl opentyl, cycl ohexyl and cycloheptyl

Alkylsulphonylamino illustratively and preferably represents methylsulphonylamino, ethyl-

' sulphonylamino, n-propylsulphonylamino, isopropy'lsulphony]amino, tgrt-butyl—sulphony]amino, n-

pentylsulphonylamino and n-hexylsulphonylamine.

qbbtgep{g:@m meNoRYs fﬁ;}po_xN_ APHRREY| 1SOpropoxy, tert-




gt

20

10 Cycl oal kyl am no represents a cycl oal kyl am no
radi cal having one or two (independently selected)

woYeseaddsyl substituents, illustratively and grcqf/grz@@;@(m”s

representlng cyclopropylan1no 11cycl obut yl -
am no, cycl opent yl am no, cycl ohexyl am no and
cycl oheptyl am no. Cycl oal kyl carbonyl illustratively

aiepxyragiopylaliusyrativeprand erefegatdy eprspmispydtoey trorpll, ethoxycarbonyl, n-prop-

8%’)%%1%9@2 yciprog:%g%gl%ﬁ ,yt%rlt BﬁtOWFrgg?yb’o ng/eintocharbonyl and n-hexoxycarbonyl

aylmb(yﬂaémnyhmmb hitimgpativelb add yrefgpahly sepresants m‘mtlmxy&ﬂmyﬂammo ethoxy-
g P Icarbon%lF ggresents a monp- 1o, tric g 1

i o] F&“ T B 1oBY P3O ¢ BOPTRBUY HY PR KEINS | §}¥ “tf”s""irli‘my amino,

6 REROIYcab&YRmind dnd SitHeRdxyyEbatyRAShopr ef erably repre-

senting phenyl , naphthyl and phenant hrenyL Awylan1no
radi cal havin

pr eM%‘gWﬁ%ﬁgr%}’ @Eltpé%f Tabyy gﬁpi'BSg}j:b%cﬁy? kY g ethylcarbony]ammo

|IIustrat|ver and preferably representing

. Qmwglr&@ andﬂnﬁ:‘?ﬁﬁdbﬂﬁﬂuﬂ@arﬁﬂﬂ chapdmtyiaatbod ) rapriddts a cycloalkyl group

Aryl car bonyl_ il ustratlvely and_preferably represents

havigyeoseBb Ry o Sntrdnersirraiy éaﬁOwabOH HieBH GHpspRtyss aad preferably
éﬁ@sénfh@&k%b%&l}’éﬁ%m %%p@ﬁ'}'leéﬂ%%ly@ﬁ{m%heptyl

represent's an aromati C nono- bi cyclic radica

havi ng generally 5 to 10 and preferably 5 or 6 ring
%x%&qurﬁprﬁﬁns agieoallsrlarie ggiop! hﬁamg@nmom@@e(rnéex%?ﬂ#ﬁﬁy selected) .

ﬁ%le&bgtfu%st hﬁstﬂfh@éﬂ? aﬁ@ B?éfé'éﬂ-]? geﬂ?éser%ng(%yaﬂgroﬁillammo cyclobutyl-

ratively and preferably representing t

«'frmw yclepentyBimyo, cxcmh@wéﬂnyno andﬁazlellleytyiarmm dazol ylI ,

pyridyl pyrimdyl, pyridazinyl, indolyl, indazolyl

i) L, BGRE9RNe DKL bt ¥eves lcarbonyl, cyclobutyl-
|so ul nol | { Fbter%é}yh§ﬁ¥ﬁ%35e6&%sén gcoﬁmpycm'mnf cyclobuty
qa@peylmgbpmlmmaldmhvbemmgﬂ@nécmohtmcarbonyl -
(i ndependently sel ected) heteroaryl substituents,

t n i
Al# gé‘ e:?ﬁ!‘dvn gl ¥?'?a?rgﬁuog ranl%:’]%{ qgjlcérrbiogﬁyxl%g Egr&s 8 mono- to tricyclic aromatic
qarlbptafzbtt: yddaoa hmng)g@zr@]by l6aten Idogarhami zimnltwstramwehoand preferably repre-
DV ' i M am po, WO 2005/ 073234
%%#ﬁ%%%%ﬁb%%ﬂgﬁ%@Fﬂa%é pyylda2|nylan1no i ndot yl am no,
i ndazol yl am no, benzof uranyl am no,
Abglnmmphxeprpmuyammy&mmno wafiiaab Ihawnyg -oagriondwo (mdependently selected} aryl

Q roary arb n [

sbbssg&gﬁtgf gﬁsg‘%li \%59 ang éegee(;r%lﬁ§ relplg” en ng 8 r%lan{nllx l(’i v;[n%’ian}{r?d 2hd naphthyl—
ahumylcarbonyl pyrrolylcarbonyl thazolylcarbonyl,
oxazolylcarbonyl inidazolyl carbonyl,

(%]

Aﬁ%jcar%yfﬂy%%ro g¥%F{gﬁ5 pr&?rﬁ%lg lrg;% %%%ﬁ:g%l’cdrbonyl and naphthylearbonyl. -

25

“indazol yl carbonyl, benzofuranyl carb- onyl,

Horreod herop hedyd mdﬁmy‘lg/rhmo end }mérbﬂy}lcarberlyﬂ) cepyelsgnts an aromatic mono- or

u oI|n | car bonyl erqcyc e_.and
iR BRGR) GHER RO F dby B e oH o o 3 oFED g up o $ and
pf&feﬁfb@f k’z}bﬂow heftRlom©delebied Yol the grla(wafn@laf&{gl of S, O and N, illustratively and
prﬁf téq%i;[, %%%%An%ngr 9%516"1&@ a]\alylvrr%%l tﬁlrz]agl azéliyl mn:tl.iazog'? pyndy} 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, furylamno,

pyrrolylamino, thiazolylamino, oxazolylamino, imidazolyl-amino, pyridylamino, pyrimidylamino,
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ring atonms and up to 3 and preferably up to 2 hetero
atons and/or hetero groups selected fromthe 10 group

w6 oRsjesiang of N 0, S SO and SQ2. The het eroﬁdf/'ml‘ioosmows

radicals can be saturated or pgrtially unsaturated

Preference is given to 5- to 8-nenbered nonocyclic

saturated heterocyclyl radicals having up to two

bﬁtdazimy}animxs H&blyﬂiﬂﬁl&(ﬂ fndezvltldveing r berpofuomsgiasirion gheafotiophenylamino,
ﬁﬂ such as }I ustratively and preferably

it QPMH‘PB‘? PRI ol i - 21y

pyrrolidin-3-yl, pyrrolinyl, plper|d|nyl

HeERBE! chibyhyl ﬂﬁ&dﬂé}tﬁé]@aZﬁ@I ;ﬁryﬂerabﬂﬁ rélieéseﬂt@cﬂﬁﬁnylcmaDMn yilirylearbonyl,

illustratively and preferabl sent

Pét qlﬁmblf UW%OIQIC%TEPIB’&nﬂXaZO%;W?DPB}' i ¢ Z@ylcccﬁerly' pyridylcarbonyl,

i8¢ RSt %yﬁ@z[zh@mé{bon }’ﬁﬁd@ly‘ldﬁ%ﬂ{}b(?ﬁé!zolylcarbonyl benzofuranylcarb-
plperldlnecar bonyl , nmorpho- |ineca

oroh, hgntethinpbesiylretbaryl ool RbERE WH“EPYWTI?WEI\I'I'I ON

Conpounds of the fornmula (1) of the present invention

ﬁgproa%lyl Wt sQka b tEr%gycﬁ}@ca%nylplreFﬁ%n?sda knyonozgr polycyclic, preferably

nmbi'ni'n varl ous nown net n sone e 0|rrents
mmw or bipystie nofiarpmaticshelssedyeliraadisal hsmmg@sraﬁnﬂr%l@pwefembly 5to 8

h I m the
S go sgamsi‘%r ?ﬁ@f%gf{erea%g;a&)% 2 hg{e%uﬂorgﬂz a g.hﬁ h&g{g)%?beﬁbg %elected from th

I'II? I nterne ates
gdxpacrmag&xguﬁlly Cpﬁoﬁ@ciné d;beT}a: l'ptemcedﬂ llaglcgjs oupbk spometed or partially

BRVER PP AP Gelect TR Fh oyl bt grrog radicels
HaRin@ru@agl BvoSydiérb efdrts sdlatead Ed‘htth@@oupby)n&tmgnﬁ' andk and S, such as

Wit John W d Son k 1999

i L2 B Sp0 N YOLL, 0505 P SHIBRUS proty
pankki mepared by the Method [A

[ Bl d‘f’%“{"[ Dl Qr@qj%ﬁeﬂzyf&%lzeﬁ[%? [H gr [1] beI ow £m]

2005/ 073234 { Method A] -13 O & d) )
}gtg%cyp]y@aqb@w EPMFTBHE 48;‘51 I@‘eg’z eraply represcnts tetrahydrofuran-2-carbonyl,

pyrrolidine-2-carbonyl, pyrrolidine-3-carbonyl, pyrrolinecarbonyl, piperidinecarbonyl, morpho-

- linecarbonyl, perhydroazepinecarbonyl.

EMBODIMENT OF THE INVENTION

Compounds of the formula (I} of the present invention can be, but not limited to be, prepared by

combining various known methods. In some embodiments, one or more of the substituents, such .~

as amino group, carboxyl group, and hydroxyl group of the compounds used as starting materials
or intermediates are advantageously protected by a protecting gi'oup known to those skilled in the
art. Examples of the protecting groups are described in "Protective Groups in Organic Synthems
(3rd Edition)" by Greene and Wuts, John Wiley and Sons, New York 1999.

Compounds of the formula (I) of the present invention can be, but not limited to be, prepared by

the Method [A], [B] [C], [D], [E], [F], [G], [H] or [I} below.




renoval of Z, NN /R la N Step A-2 Conpounds of the

formul a (I-a) (wherein' R and R' are the sane as
wg%ésrbeglngbove and Rais Y H, or in which n ghgdeds@oosrs

he same as defined above) canlﬁ@ , for instance

prepared by the followi ng procedures in two steps. In

Step A-1, conpounds of the formula (1V) (wherein R',

Relethod AR4 are the sane as defined above and Z, is

Cl.6 al kyl, benzyl, 4-nethoxybenzyl or C

3, 4- di net hoxybenzyl) can be prepared by the regction

of c ounds of the f or nuffa (I'1) (wherein R3,

abq e and repreﬁehtsﬁ
[ 8, hal ogen ato S GdMo®diésn2, Dbr m
and irdi me 4t om —azol e stich-¥sZi ni dazele and
triazolle, and hydi&ey) The eactlon meypBe carriel o
[ i ncl udi ng, f nce, hal ogenaR&d
h , chloroforn1a~
1, 2-di chl*erer hane; ethers suc - di et hyl ether
i soproflyl etHer, dioxane andjt eyrahydrof uran (TH&) and
_ 1, 2- dlnethoﬁyethane aromati ¢ hydro- carbons such as
’ benzene tol uene and xylene; nitriles such as
@) 862 ditheSorilH ﬂﬁf (vidfebh RSanbiR? D 116t AR Bél&efﬁﬁédfﬁﬂ?ﬁbﬁﬁzd R" is
A C( ), N, N-dinet acetam de (DMAC) and
N-nethylpyrrolidone (NWVP) ; rea such as
1, 3 dfinet hyl - 26i m dazol i di nofje { DML) ; sul f oxi des such
as i yl sul fjoxi de ( DVSQ Yot hers. Optionally,
t"'wo fror.e vent§ gelletfed fromthe |isted
aboveqcan be 20 m xed amd uSeéi N i N The reaction
tenperature can be optionally set depending on the
) compounds to be reacted. The reaction tenperature is
5  imswhadH rygndobrertid saimends Hefihetl @bovapomtbe , 0@ ingant8QS;pared by the followmg
]%referabhé bout 20"C to WD 2005/ 073234
Effﬁﬁ@ﬁ P 860475 -14 100C. The reaction may be
‘conducted for, usually, 30 mnutes to 24 hours and
. IplS&pr’[-ab:lompburﬁmoﬂjﬁe fdnouls §v) (wherein R, R? and R* are the same as defined above

and Z; is Cy¢ alkyl, benzyl, 4-methoxybenzyl or 3,4-dlmethoxybenzy1) can be prepared by the
reaction of compounds of the formula (II) (wﬁerein R R* and Z, are the same as 'defined above)

10 with compounds of the formula (III) (wherein 'R" is the same as defined above and L; represents a

leaving group including, for instance, halogen atom such as chiorine, bromine and liodine atom,

_ azole such as imidazole and triazole, and hydroxy)

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

~ such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether,
15  isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro-
| carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N-

| dlrnethylformamde (DMF), N, N-dimethylacetamide (DMAC) and N—methylpyrrohdone (NMP);
urea such as 1,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide

(DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be

20 rhixed 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, preferably about 20°C to
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The reaction.can be advant ageously conducted in the
presence of ‘a base including, for instance, sodium
woHo338. potassium carbonate, pyridine,
trloet hy% am ne and N, N-di i soprqpyl.et hyl am ne, PET/EPZO{}S/OOOMS
di mret hyl arii | i ne, diethylaniline, and others. In the
case L, in conpounds of the fornmula (Il1l1) (wherein R
i D018, Ghe Gadfionmaptvie chnducted dorYusarlly, hmimmtento 26 heles andauleferably 1 to 12
ﬂ?ove represents .hydroxy, conpounds of the fornmula
(wherein R3, R4 and Z, are the same as defined
above and R" is 0 10 H or Y in which nand Y are the

smef eaaﬁord&fgim&?v@m%va%slycc&mlcm&dnﬁ ;ﬁrbagfradndéyoﬂah@sé &ﬁwd;ijr@nfor instance,
of .co unds o the fornmula (I1) . erein R.an .
20di P SAFPARALS plaSA GRRPTAS Pé{ﬁé‘%)mé\‘nmi’f”% ﬁﬁ%ﬁgﬂa‘wwﬂﬁhﬂmm
tdigethyi el @ethyibdidind!ghd@hdds.coupl i ng agent i ncl udi ng,

for instance, carbodiim des such as N, N-di cycl o-
hexyl car bodi i m de and

1o {118 cof e trHAPMRANGE BF Bip Jaryuls (BD Kiyheasi® BOAS i ni de;

benzotriazol e-|1-yl-oxy 15 tris-pyrrolidino-phosphoni um
hexafluorophosphate(ﬁPﬁBCP) di phenykphosphoryl azi de.

N- hydr oxysucci ni m 1- hydr oxybenzpt i azol e

nonohydr at e ( HOBt ) e |i ke caplbe ed as an

accel erator of thé reagtifon. ghe réactton my be

carried out in a Solvepgt including, for instance,

hal ogenat ed hydrocarbons such-as dichl oronethane,

chl orof orm and 1, 2-di chl oroet hane; ethers such as

i ©hibhh 264 esrs 1HRQains @D BEMEL aBdvePreprefin@XAaRx@Nébmpounds of the formula
tetrahydrofuran (THF) and 1, 2-di net hox e;hane

BV fteren Ry & end Do same e efinedgbots 8RER " i%] uene and
xylene; nitriles such as acetonitrile; ani des such as
N, N dinethyl formamgage (DVF), N, dinethylacetanide

(DMAC) and N-net hyl p I|gone (N urea such as
1, 3-di et hyl - 2-im 0 none ( fOXIdeS such
as di nmet hyl sul f oxi de O ; orand” ot hérs. Yoptional Iy,

two or nore of the sol vénts sel ected fron1the |isted
above can be 25 nmi xed and used.

B ~in which nt and Y are the same as defined above) can be prepared by the reaction of compounds of

15

20

25

the formula (I) (wherein R?, R* and Z, are the same as defined above) with cor(npounds of the
_fonnula (IIT) using a coupling agent including, for instance, carbodiimides such as N, N-dicyclo-
hcxylcarbodum1de and 1-(3- dzmethylanunopropyl)»l’,»ethylcarbodnm:de benzotriazole-1-yl-oxy-
.tns pyrrolidino-phosphonium hexafluorophosphate (PyBOP), diphenylphosphoryl azide. N-
hydroxysuccinimide, 1-hydroxybenzotiazole monohyd.rate (HOBt), and the like can be used as an

accelerator of the reaction.

The reaction may be carried out in a solvent including, for instaﬁce, halogenated hydrocarbons
such as dichloromethane, ch]orofor_m and 1,2-dichloroethane; ethers such as dietﬂyl ether,
i_éopropyl ether, dioxane and tetrahydrofuran (THF) and i,Z-dimethoxyethane; aromatic hydro-
cérbons suph as benzene, toluene and xylénc; nitriles such as aéetonitrile; amides such as N, N-
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP);
urea such as 1,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as diiﬁethylsulfoxide’
(DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be

-mixed and used.
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.25,

WO 2005/ 073234 PCT/ EP2005/ 000475 - 15 The reaction
tenperature can be optionally set depending on the

wooiRaysds to be reacted. The reaction tenmpergbpifobSooosrs

usual 'y, but not limted to, abput O0C to 180C,

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

conducted for, usually, 30 mnutes to 24 hours and

pihe reselaes impereureoean o wpgonally pei dpeafinp\op thecisrpaRiado 8¢ reacted. The

trgh% éénot'é rétufe!is BualiyVIRF ﬁétqmﬂe@’to %ou@ﬁ‘t R 8% tpp@fer%]ﬁ?%bout 20°C to
efin above) Tan prepared by the renoval
pﬂ@)tCeth Iva-;ctlgm mapbicondﬁctctbf@polmﬂs 3gmipwtes A hopra axd prpferably 11012 -
V\,herel n R, R, R4 and Z, are the sane as defined
Bove) The renmoval of protective group Z, can be
conducted by using a base including, for instance,
Smstepm hy deropdudds, of! the Iﬂmrmmiafﬂ(d} ovtiecten RAAR botdaR sirahe same as defined

AT S e By PGuEmp T oL R ¢ A b1 gl the fommuls (V).

el M RbtR'”*Qm“aﬁﬂrz] ateSRe Nmedondinbyabloye)r ogenati on  usi ng
a catalyst including, for instance, palladium on

%g%nwaay%éﬁgt%%t%g Irglrjénlpz g{aﬂé{‘: Q%\Agﬁ}% dsmAla le)aks)ce {1] ud1rfg, for instance,
RAPhRESG RN GAR RRirdlefand potsivathyd@roxi®agentaciiladludisg, for instance,
ceric ammnhiumnitra

HCB-Hfre HHBIoEA5etS- "(ﬂdcifé!né&l '\llih%%eﬁ%?fﬂi”h 6#e2!sq Bbdpne i Byfrogenation
fsing ascafa'lﬁﬂn@l‘aﬁi\‘xgef&zl\ﬁgta&rc shiddith %E@W%%Mﬂdmﬂﬁy&&ﬂde when Z, is

reaction can be carried out in a solvent includin

b@ﬁyh ﬁgp@mben@dm@éélr@mg@ow%zblc AbBoihe deetpetiog an ‘ge donhe by using a
%ﬂ QUANR! &1:?19 ezga:ﬁ&:j\gﬂq t%t}% A0 do gBQﬁt%lkHr@-B,ﬁQﬁd}@ﬁlﬁl 4-benzoquinone -

ers such i'soprop
@Ié&)awbena% ds 4-316&&1%17@7!@1 m%dmmybam
1, 2- d|nethoxyethane aromati ¢ hydrocarbons such as

catn% UEHEq ﬁ?%ﬁﬁ%l%?mgﬂ&ﬂ?tf&yhsftﬁ{cmg&a{e@wamcarbons such

- di et hg? acetam

@i dieltiérginetBant, Bhlerofcetoramidyldd-dicilpropthansy etheris dhetorrediebiipeher, isopropyl
h
?]\ttn (? hg?xé %/dr tg.%ah § Bog%éﬁ)k rllgggﬁl %@?\%{(gg&m% Ig]romanc hydrocarbons such

di bmidny,l tshnkrﬁeDmdd@l(rBNBﬁ)qthy&bmhmdles(Mh dangethyiesttamits| (DMAC), 1,3-

@Bl?tg}q th%g' 6%38?&6‘ & 9&{)' So%dfr@anfﬁm J 1 3ec51;net9%{tf¥xﬁ!iazohdmone (DMI),

Nﬁ{cﬂ@l’ﬁyﬂolﬁﬁﬂlcﬂet(mm,r auifokides dublshedhnab@mlfm MSOK eltohols such as
reac on te n ti.ona
ganalz ﬁgm]-pllgpr(%anp ésog@%'g)ﬁ Fﬂfa te# gutszéo ,r\g%‘%r aélg o'thFF]s blp}{onally, two or

ﬂ‘:&aﬁf the foliepttiReleatdifr6m iR Hikd abdvy carhetmiRad ankd iusddt ed to,
about O0C to 180C, preferably about 20C to 25 100 C. A
he reaction na be condu usual |y

T iehthotreca REP Py ot Pt b BABOLIS eeed The

r@afctlbm&nﬁ%me a u@&a'ﬂ!y) hAMSt BAeEabCibald orCay aBdi"abbxefeﬁde}Cﬂﬁut 20"C to

esi zed conventi onal et hods
100°C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 1 to 12

.- hours.

”Compounds of the formula (III) are commermally avallable or can be synthes:zed by c0nventlonal

_. methods.
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V‘D 2005/ 073234 PCT/ EP2005/ 000475 -16- . [Method B] O
' ~HAZ2 R3/ _N-Ri /). renoval’ of Z, N~ ~N

W 2'665/09323? ZI () NStep B-1 HStep B-2 CO”poun‘ilgTﬁd’P:z&d%féoo475

ormul'a (1-b). (wherein R3 and_fgare the same
defined above and Z2 is HH-Y n ~~Y , or in which n
and Y are the sane as defined above) can be, for
iMettmdd®¢, prepared by the following procedures in two
steps. In Step B-1, conpounds of the formula (V)
(Wwherein R3, R Z, and Z2 are the same as definegg
can be prepared by the reaction of corrp ds of
rmula (11) (V\/ﬂEl’\el R3, R and Z, arett anme
ned abovef with : ounds of the formuka (
(whereiln 22 is zsa ) «lef i ned above) us N
| W

reducfrngyaggnt such®as saodiu | acetsoaybar ohydry dey
The meachi canfe advafl st condycted in the
presendge of an acid such as acetic dﬂ.p H
~ hydra ackedpB-or a i ng agent such RS A\
mol €tul a ves. The reacti carried out i % 2
sol ven kng, for ingtanté, Nhal ogenat ed b /
| hydroca)r bon§Ng M)_ o E

Compounds of the formula (I-b) (wherein R_3 and R* are the same as defined above and 7, is

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

procedures in-two steps.

- In Step B-1, compounds of the formula (VD) (wherein R®, R, Z, and Z, are the same as defined

above) can be prepared by the reaction of compounds of the formula (IT) (whereip R’, R* and Z,

are the same as .deﬁne'd. above) with compounds of the formula (V) (wherein Z, is the same as

defined above) using a reducing agent such as sodium triacetoxyborohydride.

The reaction can be advantageously conducted in the presence of an acid such as acetic acid or

~ hydrochloric acid, or a dehydrating agent such as molecular sieves.

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons
such as 1,2-dichloroethane, ethers such as diethyl ether, isopropy! ether, dioxane and tetra-

hydrofura_n (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such as b_cnzene, toluene and

.._xy]ene, 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, preferably about 20°C to

100°C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 1 to 12

hours.




such as 1, 2-di chl oroet hane, ethers such as-di et hyl
et her, |sopropyl et her, dioxane and tetra 15
n (TIff) and 1,2 di met hoxyet hane; gggﬁ
wﬁ!ﬁ{s@&%@ ons such as benzene, . {0] uene and ﬁz%osmémam
others Optionally, two or nore of the solvents
selected fromthe |isted above can be m xed and used.
Th8tep Bele tdnmounds wp the &tromui (bh)riwrhsrempljj Rral lZyarseIte same as defined above)
de endi_n n.the co be re cted
PR 2R s AL RO b ey 2L R ohGunet R e prpyle (VD (vberein
2hoRY, )Gntl 7,180 Che pmefl ar adfingd aboe) in20 Girhitar 2RanhE06fCStep A-2 for the
The react.i on cond ed for, usually, 30 mnutes
Pi5PHAN &éfgnp&ﬂacypﬁggv fv& Jto 12 hours. WO
2005/ 073234 PCT/ EP2005/ 000475 -17 In Step B-2,

5 Compausagss tBd fobhga (0] fFelkambbreh)ly fwhseblcalide sﬁtM&edZRy conventional
are the sane as defined above) can be prepared by the
pethpdial of protective group Z, of conpounds of the
formula (M) (wherein R3, R Z, and ZZ are the sane

- Mdedtled Cped above) in a simlar manner of Step A-2 for
the preparation of conpounds of the fornula (1-a). 5
Compounds of the formula (V) are commerci al

avaid abl e ﬁé ‘pe sy@the3|zed by conventi ofla
[ e NY Step CG1 R ds of -

af abiie) caﬁ A0 fowmmWQtahce

by t,p@ oyl owrng- n% procegdur n two—steps. Hp%—
Conmpoynds of ¥REf or mul II) ( WYEP &N n, _
and.. e the sanme as.c ed above) can k& rsd ’
by the tion of co%% of0thd formula (11 4+¥Y
(wherei ™R3,HR and Z, Jgﬁ def i ned abOWe)N n
wi t Y conpatinds of the Wﬁfnula/( mherelna&)andHY

are the sanme as. defined abo&%) 15 The reaction may be
carried out in a solvent including, for instance,

~ drRipRGRRAY 6 fbﬁrﬂx’l@@%}’ heHRSein §UENRASIIY 618/ QRRtRa@8Rned above) can be,
chloroforn1and 1, dlchloroethane et hers such as

10 fori 1RtRRGF, PERPAISA DY r@cfoﬁop‘ﬁwcegtuﬁ%aﬂ tveseisane and
: tetrahydrofuran (THF) and 1, 2-di net hoxyet hane;

IARRPEL 1, ColpEas 8f thO F$mula (VIIT) (wherein n, R, R*, Y and Z, are the same as defined
above) can be prepared by the reaction of compounds of the _fonnula (ID (wherein R*, R* and Z;

are the same as defined above) with compounds of the formula (VII) (wherein n and Y are the

same as defined above)

15_ ,The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons
.‘ such as dichloromethane, chloroform and 1 2-dlchloroethane ethers such as d1ethyl ether, iso-
propyl ether, dioxane and tetrahydrofuran (TI-]F) and 1,2- dlmethoxyethane, aromatlc hydrocarbons

sﬁch as benzene, toluene and xylene; nitri]cé such as acetonitiile;- amides such as N, N-

_ dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) ar;d N-methylpyrrolidone (NMP);
20 . urea such as 1,3-dimetﬁyl-zrinﬁdazolidinone (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 ﬁsually, but not limited to, about 0°C to 180°C, preferably about 20°C to
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such as benzene, toluene and xylene; nitriles such as
acetonitrile; amdes such as N, N dinethyl formam de

nethy pyrrolidone (NWP); 20j1girea such as
1, 3-di et hyl - 2-i m dazol i di none (DML); sul foxides such
as di net hyl sul foxi de (DMSO); and others. tionally,
{16 CoFherrercgion fray he candhistechfos uswillsci0atintien tn 24Hwuts apd peeferably 1 to 12
@Bove can be mxed and used. The reaction tenperature
can"be optionally set depending on the conpounds to be
reacted. The reaction tenperature is usually, but not
L Biep €62, tcompabdsibf G fbenulBJE) (whedie maﬁf \Rizdnd U a@OMECsime as defined

2005/ 073234 EP2005/ 000475 10 C. _The
PERIELTRB ikt P DR ATTot GLP GRS G 1 ORGRPHLE &8 e dormta (VI
Léheanh R AR YRing 7058 HleYsarhe bmeﬁaed AbOVd) Sn a bimilet @pnnkr 6F, Step A-2 for the
conpounds of the formula (l-c) (wherein n, R3, Rand Y
Rreaarptns of serppoysdspfthedenulalidye) can be prepared by the.
renmoval of protective group Z, of conpounds of the

Cofpathas &\Vhd fodmla (\Y\@J%'@&d?nrﬁbrm% avidlabke G126 ¥e sydih@sitddty conventional

sanme as defined above) ‘in a simlar manner of Step A-2
frgthodshe  preparation of conpounds of the formula
(I-a) Conmpounds of the fornula (VI1) are comercially.
ggaﬁ 3 }e or can be synthesized by conventi onal

ods.

[thhod D Hy. ~~O0O'T" 0nyH OHZ-~O
O (IX Rt. t| renoval of Z, R(X) HN ,N Conmpounds
of the for (mhereln n, R3, R and Y arepthe

sanefas def ) cgn be, for |nstanceH pr pared -
By?iifL;illowmng Kroé S in tw steps.
(IX) removal of Z, ZaA N
— Nao N\/)
Ny N Smpa Step D-2
4. 4 s
a 0 R, JL

n-H |
w J x)

Compounds of the formula (I-d) (whereir n, R>, R* and Y are the same as defined above) can be,

for instance, prepared by the following procedures in two steps.

In Step D-1, Compounds of the formula (X) (wherein n, R, R Y and Z, are the same as deﬁned

_ above) can be prepared by the reactlon of compounds of the formula (I) (wherein R?, R and Z,

are the same as defined above) with compounds of the formula (IX) (wherein n and Y are the same

as defined above and L, represents a leaving group including, for instance, halogen atom such as

chlorine and bromine)

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

such ‘as dichloi'omethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, iso-

propyl ether, dioxane and fetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons

such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N-
c_limcthylformamide (DMF), N, N-dimethylaéetamidc (DMAC) and N-methylpyrrolidone (NMP);

urea such as 1,3-dimethyl-2.imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide
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In Step D-1, Compounds. of the fornmula (X) .fwherein n,
R3, R4, Y and Z, are the sane as defined ‘15 above)
epared by the reaction of conpounds
?2@;@?359{”) (wherein R3, R' amd Z, are the Slgﬁ%ﬁﬁgosmemm
defi ned above) with conpounds of the forml a (1'X)
(wherein n and Y are the sane as defined above and L2
(BMSOFend sthers) Rutiphally, tyroow porandfthedolvgnts sedctadrismmthe Ested above can be
halQ9g5.ak0om such as  chlorine -and brom ne) The,
Feact | on may be carried out in a solvent including,
for instance, hal ogenated hydrocarbons 20 such as
dbe kﬁactrcmrtstlzbtame cain booptiaeliy sehdentndinglp Heooowptrainde be reacted. The

Eagtlogﬁgsueg%urf s usgﬁ dlb}g‘ noS'ﬁm?t dr}_c‘r:?boup 6@%' 186&(!1 %E'eferab]y about 20°C to

1@ear Hmbdudmymtmmamdmm bualhy G0 adandsan 24 heurs Andageferably 1 to 12
‘benzene, toluene and xylene; nitriles such as

®&tonitrile; amdes such as N, N di met hyl f or mani de

(DVMF), N, N-dinethylacetam de (DVAC) and

b s oyl pyhpcnideonge oMvid)a; (1- d}J(\ﬂﬁrc&Uﬂ hzéaa“ and Y are the same as defined

13d|rrethy 2-1 m dazol i di none (DW); |f0XId
alfovel AR PrFERARFS RkIPEETAPRIRS O EA E@?B%ﬁb@%ﬁ%g’m‘a (VI
(\Ji%re(WR nRda 2f Hets sarMs'd@ﬁ@d'ah’ove} M sﬁﬁﬂami’r[aﬁn@fof Siep A-2 for the
sol vent's sel ected fromthe tisted above can be - ni xed

aisepriioe @f compeunds@i teifgmuladhper at ure can be optional ly
set dependi ng on the conpounds to be reacted. The

C@rﬁﬁ&uh&rbftﬂ?crmﬁﬁ@i UKS ate SomE@lallY avalblle HQdan bk @}ﬁtﬁéﬁm&@by conventional
about OC to 180C, preferably about 20C to 100C. The

- methedsi on may be conducted for, usually, 30 mnutes to

24 hours and preferably 1 to 12 hours. In Step C2,.
g@&p s of the fornmula (1-d) (wherein n, R3, Rand Y
e sane as defined above) can be prepared by the

.rem)val of protective group Z, of compounds of _the

the .

formmla (VI 1d) % (wherein n, R3, R Y and Z, ar
J ep A-2

as. defii n aboye) Jln a similar manner Fop,
repar at i d:h of conpounds of thegkor
ds of t# | a ( rexpvabaf e Zcomefci \I}/
Jor Tan~be synthe i??d by conventi ondix N 4/
Met B6BEE] H 15% ounds SPEt?he for nulla

(I-e, reln n, R3, R.and are the. sane asrtely

abofe a ) represent% - -N(CH. 6 alkyl)-, o J]\

-0-) cam¥ ,,Hfor I nst ance, p}tewyt he fol I owi ngwN’ ’fh'
pr ocedur es: W  N Q; (<) H

Compounds of the formula (I-) (wherein n, R}, R* and Y are the same as defined above and Q,

represents -NH-, -N(C,_¢alkyl)-, or -O-) can be, for instance, prepared by the following procedures

in two steps.

In Step E-1, Compounds of the formula (XI) (wherein n, Q,, R, RY, Y and Z, are the same as

defined above) can be prepared by the reaction of compounds of the formula (II) (wherein R’ R*

and Z, are the same as defined above), compounds of the formula (XI) (wherein n, Q, and Y are

the same as defined above) and agent including, for instance, aryl formate derivative such as
phenyl chloroformate; halocarbonyl derivative such as phosgene, diphosgene, and triphosgene;
carbonyldiazole derivative such as 1,1-carbonyldiimidazole (CDI), and 1,1’-carbonyldi(1,2,4-

triazole}(CDT), and the like.
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in two steps. In Step E-1, Conpounds of .the fornula
(XI1) (wheréinn, Q, R3, R, Y and Z ‘are the sane as
w6 %idakingd above) can be prepared by the reac
conp@unds of the formula (I1)_g¢wherein R3, R gbﬂ&PQQymmiﬁ
are the sane as defined above), conpounds of ‘the
formula (XI) (wherein n, Q and Y are the sane as
de¢ mefdmarbuvbf) cagmell adent sbivedtunkludpe, ffor mstmstbahﬂl@enmq/hydrocarbons
t t ve S._ P chl,or of t
OB BB R vatio o PR kst uRhe AP S gp ceemt et
&Bﬁkopyllqn}kmscgmae an& mtdabyﬂydfdﬂaﬁﬂmﬁ) ﬁhﬁr i RatimatBoxgethimenaromatic hydro-
b SR 9525 g (SRR 5o g st gdes 35 X, -
hiln{éﬁyylfMQa%@&S@Z@Z%NPﬁétEﬁ&Q%;&OWEC) ax%pNHthylpmohdone (NMP);

reactfion carried out in a solvent includ i ng,

ISR sqlqhsatsaén?céxmewa] %g@ﬁwog@nwmr@gr@herss Cpionadly, fwo or more of the

%H{s%igél}%‘i hggh Rt OB dland udigchl or oet hane;

ers ether, 1sopropyl ether,
_ dloxane and tetrahydrofuran (THF) and
Ihezm@ntwettm@e@trh aprebe aptisneliy et Rsrending enthsorrmpoweds tade reacted. The

gﬂ@ a?l.ln%:' ggbétﬁrlé) ﬂﬁﬂtecﬁo @‘?g"é{b‘:ﬁoﬁ greferabl about 20°C to

((]DM,‘—')The hvbacﬂibrdmpebd’nphdm@ldm dexalhDVAG)imaescto 24 hours and preferably 1to 12
nethylpyrrolldone (NWP); urea such as _

5Y%: §i et hyl - 2- i ni dazol i di none (DML); and ot hers.

Optionally, two or nore of the solvents selected from

THeaedckish ech &bﬂlvmt@nuslz,ecardedecdxt anttle pswehce the bredndiudimg, for instance,

tenperature can be o endi n

CERTARAE Lo BRPraits st PN TBROPoR PR e pigetyianiline,
digbyddidne, b-ﬂimeﬂ@'larﬂmd‘ﬁyh@lde tafid otaérout 0C to 180C,

preferably about 20C to 10 100C. The reaction nmay be

ndirc g%g?{’g'{“flﬁ(’;‘ glf‘ﬁ%lﬂltaip e, gr}nglzh o 4@2?}1%@ 22 same as defined
éue?emgaqs?eﬁ}ad Hyahé f&@vﬂwpwfechb@g]ﬁﬁ@zpmn@fm@s agR formula (XII)
I NC

udi n r.instance, organic amnes such-
(wy?ffnaunn@h Ft:rR Y AYF rArhde sTee ‘N de“Eﬁdl 2505 &Ppw@tlf—m%lﬁ?wé Step A-2 for
tﬁy ﬂ}@ﬁat%bﬁlaf dolnfpBunds! @Ifﬁlte AR ét

di'met hyl am nopyri di ne, others In Step E-2,
conpounds of the fornula (I- ﬁ (mhereln n, Q, R,. R4 ,
Cepmonpds phthe fermulefX Dpse spmmeigially 218tH9Rlg orecah bp & hesized Bgconventional
Rwohihe renoval of protective group Z1 of conpounds of
the formula (XIl1) (whereinn,” Q, R3, R4, Y and Z,
are the sane as defined above) in a similar manner of
Step A-2 for the preparation of compounds of the
formula (l1-a). Conpounds of the fornula (XI) are
commercially available or can be synthe3|zed by
conventional 20 nethods ' -




WD 2005/ 073234 -PCT/ EP2005/ 000475 -21 [Method Fj O
simlar manner to Z''~ O J~ Step A1, B-1, C1, Step
- Z'~0O--,, H/N Step F-2 R It Nom
Wézaol—{o'rikezrgr%val of Z, Step F-3 Cojpounds of the gcf/ﬁ%\@h/ooowa
(I-f) (wherein R and R are the sane as defi ned
above), can be prepared by the follow ng procedures.
PMetho®Fep F-1, conpounds of the formula (XII1)
(wherein-R, R and Z, are the sane as defined above)
can be prepared by the reacti op of conpounds of the
formyfa (11-a) (wherein R and , are the sanme as@
d above) .in a sim amer described 4 n
A- 1? 1, C1,g ’aim%CcE 1 $t ep F-2, conpduAds
t hel I (Xb nd@her el n P aptl, Z, are theusa
i bove) can be prere t he re‘ducti :)
the formula (X II MRET ei n R antialON-7
¢) b hydrséﬁé:r?atl on .
ance, pall adi
eg’presence of a

al yst including, frd
pl ati num on car bon |

X pot assi um acet at’® The r@éctl on can (#) R
carried out, n a solvent including, {or instance, N
et hers such' as di-ethyl ether, isopropyl ether, H
“di oxane, tetrahydrofuran (TI FF) and 1H
N 2- di met hoxyet hane, aromatic hydrocarbone”™ Sych as
S benzene, toluene and xyl ene, al cohols such S N
met hanol , ethanol, 1- propanolre”"’i’aéﬁp%opano =
Na N\)
Step F-3
R4
R‘!
N/
0

Compounds of the formula (If) (wherein R' and R“ are the same as dcﬁned above), can be

prepared by the follomng procedures.

5 In Step F-1, compounds of the formula (XII) (wherein R', R® and Z, are the same as defined
~ above) can be prepared by the reaction of compounds of the formula (II-2) (wherein R* and Z, are

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

In Step F-2, compounds of the formula (XIV) (wherein R, R® and Z, are the same as defined
above) can be prepared by the reduction of compounds of the formula (XIII) (wherein R’, R and
10 Z, are the same as defined above) by hydrogenation using a catalyst including, for mstance,

palladium on carbon and platinum on carbon in the presence of a base such as potassium acetate.

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

15 - . 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 6°C to 180°C, preferably about 20°C to
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15 and tert-butanol, water and others. The reaction
t enperature can be optl onal |y set depending on the

Wﬁ%ﬂgfbﬁwf‘ to be reacted. The reaction te”perﬂk‘l‘hg@zdo%/ooozm

y, but not limted to, abput 0C to 180C
preferably about 20'C to WD 2005/ 073234
PCT/ EP2005/ 000475 -22 100C. The reaction rmy be
a60fduThe@adtion may do adidpctedBr,miswally o3 mpuRd tch2Amagirsang preferably 1 to 12
?lreferably | to 12 hours. In Step F-3, conpounds of
fASfornmula (1-f) (wherein R and R4 are the same as
defi ned above) can be prepared by the renoval of:
M Sfep B3I Mﬁn;@)ﬁﬁdsmf the fofmutnpqwhesindf' abdhB* frotimsame ¢3defined above) can

wherein R d Z .aret ane as.d

oA DEPEEDDY 3 TG PEYECEYGOUR G o} B?mE%’&dSp?%féfb PP ERS) vherein R,

wqp@w@ tHefsatnb @s fiGtHel bibove) ma) sim{idvehiioer &6 Stép AQ fok thelpreparation of
Step G1 R R 10 Conmpounds of the fornula

@@m@un@wféheépﬂmﬁ@ (&hd R are the same as defined above

and R3' has the sane significance as R as defined

zﬁg&h @icl udi ng hydrogen and hal ogen), can be prepared
e

foll owi ng procedures. , In Step G 1, conpounds
of the formula (XV1) (wherein R, R', R and Z arecghe
s defined -above) carj be prepared by the
rze\ac on of conpounds af. t formul a' (X1 11) (whex _
R JOR4Nand Z, 15parg thea% as defi nesbvaboye) th
rein R is t heR =N

co qf the \/))rnuIeB
as bove . The redcti r\lfjiay be cart. carrl ed out \)
Wi t ha fent or 1n a solNeatt~i%hcl udi F§P o Ny N

i nstande. et her S€8fch  as di et hyl et her, |sopropyl

et hef,~di oxage and tetrahygrotyrar (Tlff) and R

1, 2-di et hane; aromatic ocarbons such as 4
benzene, toitlernrg and xyl e ) eé"‘ such as (-9} R
acet GFIt ri | eN/am des 20 33§Y1 as N, N\ di met hyl f or mam de - H
(DVF), N, N-& met hyl acetani de (DVAC) and N- et hyl - :

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

following procedures. T o o y

~ In Step G-1, compounds of the formula (XVI) (wherein R, _Ry, R* and Z, are the same as defined i

above) can be prepared by the reaction of compounds of the formula*(XIIT) twherein R, R*and Z,

-~ are the same as defined above) with compounds of the formula (XV) (wherein R* is the same as

defined above). . - -

The reaction may be carried out without solvent or in a solvent including, for instance, ethers such
as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane;

aromatic hydrocarbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides

such as N, N-dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methyl-
‘pyrrolidone (NMP); urea such as ' I,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as

dimethylsulfoxide (DMSO); and others. Optionally, two or more of the solvents selected from the

~ listed above can be mixed and used.

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

reaction temperature is usually, but not limited to, about 0°C to 180°C, preferably abeut 20°C to




pyrrolidone (NWMP); urea such as -
1, 3-di met hyl - 2:i m dazol i di none (DM ); sul foxides such
gL hyl sul foxi de (DMBO); and ot hers.
vﬁ%&?éﬁ7nvre of the sol vents sehgcted fron1theb8ﬁéi)%(%gmm475
above can be m xed and used. The reaction tenperature
can be optionally set depending on the conpounds to.
bi#01G 3¢ eectiohimeny b2 Tomdnated FopnstadlypHr minutee td 24 hestsanfl preferably 1to 12
ut_not limted to, about OC to 180C, preferably about
Y€ to WD 2005/ 073234 PCT/ EP2005/ 000475 -23 | 00C.
The reaction may be conducted for, usually, 30 m nutes
© {The 2éach@ida8 bandvadigtRkigltaicd oitdn 12 pri@tidesof altase mcludmg, for instance,
reacti on can be advantageo¥sl%¥5a igd out in th
PRy

(YREENRBINGY Siehnas @YRdies. i F%ﬁ@@ﬂﬂh@s‘.ﬁﬁl&ﬁa gimethylanitine,
5 HBIReSiITEChAd dheRY T | di ne, trlethylan1ne

N, N-di i sopr opyl et hyl ami ne, d|nethylanlllne

di et hyl ani line, and others. unds

{IhSep 5 uFemEoNDds) of (i Bk (hg) gl 1 SO, HE Gt as defined
380\dE A repROYE }hCQ‘@rﬂo@?Ofﬁﬁ&&%ﬁﬁ Erob%( ya! Bﬁoﬁﬁﬁﬁiﬂ@bf fBE formula (XVI)

protectlve group Z, of conpounds of the fornula (XV 2
(wheseinRh BY, R* Rl ZRreathe) same a5 defincd ebeyshvin sasimiasfriagagy of Step A-2 for the

%Pegé(rﬁ?mn'c!}c Ig#uﬂhé S nd BN Og-‘%%. Step A-2 for the

par ati on conpounds he formula (1-a). 10

[Method H 0 1 HZ 3 3. RN (XVII) Step 1 H | |
10 WMet HI(XVII1) O Z, ~0
0 0 0
.0 - Z~
.21\0 _ /LL 21\0 R1§’—L1l ! ?
3 . H Z, R3 - RN~ =N
T (XVIn) () .\4?
Na N — — LN — Ny N
Step H-1 Step H-2
R4
. R1a
‘NH, . N - N
() (XVIi1) H_}\ : Xixy Hf%\z
. 7z, H 5
o o
| e
removalof Z, R 2~ =N
Na N\/)
Step H-3
R‘
1a
N’/R
) HA
H s
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R3 NO Ho renoval of Z1 R3 "N Step H3 N (I-h) H7~
H Z3 Corrpounds of the fornula (I-h) (wherein R3 and R

ame as defined above, R a represents o
wgrzgs/ 07333 : g??ll_?\lp(g}rs,gotma

34 PCT/ EP2005/ 000475_.924 in which n
the same as defined above and Z3 represents hydrogen
or C -s alkyl) can.also be prepared by the follow ng
prn ebetinreed Y drathStsape #4-dbfinalobpoimmd £, cfprestngs Kydragen er Cis alkyl) can also

and Z3 are the sane as
&’éfpfeﬁe%d{"Z\@'(%&ngowé%{jr%"ga‘ﬂ?epar ed by the reaction of
conpounds of the fornmula (11) (wherein R3, R and Z,

arn Step H-heoﬁapmdﬁax:h tieformeld CaVBHY (é\)vh&hblh R cllfnﬁmmﬂ ](?Sareféhet dame as defined
XVI | erein Z | S i he 4 .
ég%‘ggi*‘“ PEFPELF #WF"% Sso‘éfd fﬂﬂ%ﬂ%ﬁﬁéw{ierflaﬁ’ R"and Z, are

tiesaRe R e At dd0Mbo0f @:Qﬂ&ﬁﬁﬁ%ﬁ'ﬁsfo thd ﬁ)rmfﬂ@ V(W\ﬁ (Merdin A% the same as

Step H 2, conpounds of the formula erein R 3,

Refinepabove) ingndmity r@@méertdﬁ@nbm S B éﬁf éﬁfeaﬁét\lﬁél of pmpounds of the.

TERLE 9 ts) can be prepared by the reaction of

~conpounds of the fornmula 10 (XVII1) (wherein R, R,

Z, and Z3 are the sanme as defined abovle) W th
&oﬁwn dh@scoptporde of dhenforraula (m))(w@m@r% FRRR  adacand, Z; areethe same as

g%?gﬁ %Eg\gafhdd%[ﬂege%%) ??rp F?}Jrétp eg tmalré‘a Ié.ﬂagpgcgmpounds of the formula _

e epar ation o
(‘)é‘v?#ﬁﬂ la\nhlsclmﬂ tmezlfamd oibra, thel Subne 24 d:ethEé pbd*)f%wﬁ}cmnmumﬂmf the formula

? L% ngén gﬂu?fgh are, @,2; gr%eoag \}%gme&i ﬁaneg ?‘%15%11 raargxcr ?ehcnbed in Step Al

fog tHe\pedpatioPs b epbinde o tho fopmula (m/f) con”pounds of the
forrrula (XIX) 15 (wherein R', Z, and Z3 are

P 5 LA PR L, RO AR e o

{Hové))can E@jlﬂi’lﬁﬁd#m ﬁﬂé Eefxﬁb@alfdi’ ﬁsfﬂﬂéc&évé el %]'4 & cemgounds of the formu]a (XIX)
mercl.a aval | a e.or can Sy t hesl ze
CORFEK Pl fetidagre tbv%@sﬁef%ﬁsﬂgmrst*ﬁ/ aewday%%ﬁ ipiep A-2 for

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

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

conventional methods.




-25 [Method 1] -NR (XXI'l) R2 (XX) renoval of Z, Step
1-3 Step 1-2 N ~N Conpounds of the formul'a (1)
woviesesissR , R2, R3 and R are the sane as def pp@&pr00s/000475

above) can be 5 prepared by the-follow ng procedures.
In Step 1-1, conmpounds of the fornmula (XXII) (wherein

R2, R3, R and Z, are the sane as defined above)
c@#'ﬁf@lﬂ)repared by the reaction of conpounds of the
formula (XX). (wherein R R2, R3, Rand Z, are the
sanme as defined above) Wltfb conmpounds of the forml @

(XX1)i The react rmy be jcarried out in a sol\ée

i ichdohyng, I;I \ﬁ ancei~g genat eg) hydrocar bond™ 01

sugh' ds di ch orondiMeaneg: chl ordﬂ%and RA AN
1, 2- UFCRIOr oet han@x et her's eudyl et her, \/)

Itet r ahydr of uFan~{ THF) Awg-N

|, 2- di et hoxyet haere;1 aronati ¢ hydro- car bofk%Such as

benzgne; uene and xyl eng: il es such as R’

acetonit am des such as di met hyl f or mam de R’
(DVF), N, ;chﬁmet hyl acet ani de ( R and g

N

N- net hyl pyrré@l i done (NWP); rea !§uch as (X R"e

1, 3-di et hyl - 2-i-m dazol i di G ;7 sul foxi des such

as di ngxhyl sul foxi de 15 (DVSO); and ot hefs.

Optionally, two or nore of the sol vent’st3 ected from
the |isted above can be m xed and used: The reaction
;} can be advantageously cargoEolodt in t ence of a

base including, for instanTe ™ organi C amiNas

triethylamine and N, N-dii sPBt'Spyl et hyl ani n

ot hers. WO 2005/ 073234 PCT/ EP2005/ 000475+~ 26-The

reacti on tenperature can be optionally set @ [
on the conmpounds to be reacted. The feaction
tenperature is usually, but not limted (ho, abou!; oC
to 180C, preferably about 20Cto | OO C The rBaction

~ may be conducted for, usually, 30 mnutes to 24 hours
and preferably i to 12 hours.

- Compounds: of the formula (I) (wherein R, R%, R®and R* are the same as defined above) can be

5  prepared by the following procedures.

- In Step I-1, compounds of the formula (XXI) (wherein R', R?, R®, R* and Z, are the same as
defined above) can be prepared by the reaction of compounds of the formula (XX) (wherein R’,

R%, R®, R* and Z, are the same as defined above) with compounds of the formula (XXI).

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

10 such” as dichloromethane, chloroform and 1,2-dich]c;r0ethane; ethers such as diethyl ether,
1sopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro-
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such és N, N-
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP);

urea such as 1,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide

15  (DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be

‘mixed and used.

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

- organic amines such as triethylamine and N,N-diisopropylethylamine, and others.
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51n Step 1-2, conmpounds of the fornula (XXII1)
(wherein R, R2, R3, R and Z, are the sane as defined

w@?@n‘éﬁ)lszﬁﬁn be prepared by the reaction of corrp@ﬂﬁﬂﬁo%mﬂs

e formula (XXIl1) (wherein Rg. R2, R, Rand Z, are
the sane as defined above). The reacti on can be
carried out in the presence of an agent including, for
The teactve, terapdraturs wai basptidnyldir mldbm:nﬁiug anitek eomgpounds to be reacted. The

trlfluoroacetlc acid ti oanh (,'de Q - .
Heries HaT o PR bychor it PL e e O RO Ry sbout 20°C 10
gy O PtHeGBRtibY meEbe Qﬁﬁ@ﬁéﬁl fﬁﬂuﬂﬂﬁllﬁ hBQ tﬁlﬁﬂmﬂdrﬂds‘noh@ ahépreferably 1 to 12
reacted. The reaction tenperature is usually, but not
bouss-t ed to, about OC to 180C, preferably about 20'C to

100C. " The reaction may be conducted for, usually, 30

H‘? @t\é}s €S, {npdthtts ARduRRKENARhYeln RO RIZR o U8 Zl hfd the same as
1-3, conpounds of the fornula (1) (V\,herel n

mnemoacﬂopambﬂp@p%ed biethe aetion! gempevads ofthe @sa@e;xxgh (wherein R,
enp al protective group Z, of
gdrl'}p’gﬁn Sﬁga{?%ﬁg o%sﬁu (ag&g I) (wherein R, R2, R3,
R and Z, are the sane as defined above) in a simlar
'ﬁmmsxtmmfcaerﬁspﬁme& aut firp the tphasensre op ar agind mebidingofap duptse, acid such as

}? dr c %?crlgynd%lﬁuorggcetlc rﬁ’%ﬁ@%ﬁ@{;c%ﬁ?rdﬁﬁé %ylP%)Cﬁ X&Qd the like.

re comercia y aval can be,
synt hesi zed by conventional nethods. WO 2005/ 073234
'Hree'pwtuan itenmpecafure tar bd o@mﬂh@@ﬂdﬂsnd&hg-owtfﬁsmhﬁpowm be reacted. The

PRI TANY s AD t(gpliied fopatobt ) g NS0 G BT Shouc 20°C o

RANE Tas radefidnned mhoudted dor, ipaally 00 mihnsttand épurp peppefeckbly 1 to 12
by the follow ng procedures in two steps. In Step i-1

fpounds of the formula (XXIV) (wherein R.and Z, are
the sane as defined above) is reacted with conpounds
Bfstéphes,f Ripbilds eXe fowhels &) twideini B, RAeR sadtR‘ase the same as defined

ef i ned above) to give

%ove) can be prcpa?ed by the removal of protective group Z; of compounds of the formula
(XXII) (wherein R', R?, R?, R* and Z, are the same as defined above) in a similar manner of Step

A-2 for the preparation of compounds of the formula (I-a).

Compounds of the formula (XX} and (XXI) are commercially available or can be synthesized by

- gonventtonal methods.
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conmpounds of the fornula (XXV) (wherein R3', R and Z,
are the sane a$ defined above). The reactlon may be

I ns ance .ethers such 10_as_diethyl ether,
I sopropyl ether, dioxane and tetrahydrofuran (THF) and
1, 2-di net hoxyet hane; aromati c hydrocarbons such as
Rragaaton ¢fctartingcamgurygd ene; nitriles such as
acetonitrile; amdes such as N, N-dinethylformam de
(DMF), N, N-dinethylacetam d8 (DMAC) and N-nethyl- 4
pyrradPi done (NMP); urea suchjas
133 met hyl - 2-i mi dazol i &N

Odi t hyl sul f @-ge ( B)
twé?! ~AOLR Of tt‘{g sol ven
listed afovp can ‘B¢ nixed an
000475 FE'N R3Y/

W?’?bﬁ [Qut w t hout solvent or in a solvent '%1‘/5%09%00475

(DM ) ; sul f oxi dedrs
nd others. Optionagiy, N

d fromthe 15 i o
-27 N N\/)
The reactlon

ependi pr?w the g

be reacted. Th8 r on tenperature |s

usual |y, not limted to, abowt0C to 180C, o

prefexapl y aishut 20C to WO 2005/ 073R (I1c) NH,
PCT/ EP2005/ 000475 -28 100C. The reaction may be

conductegd for, usually, 30 mnutes to 24 hours and .

preferall gediso 12 urs. The reaction can be

advant ageously carri-ed B i the presence of a base
including, for instance, organfc ami nes such as

pyyidijpe, triethylam ne, N2ak opr opyl et hyl am ne,
dlzmeb aniline, 5 diethylanrline, and others. In
Steg,d - c rrpounds of the fof Nl-c) (wherein R
", R4° are the sane as defj bove) can be
prepar by\/?edum ng the nitro gioup of conpounds of

- the forrula (XXV) (wherein R3' , R ad Z, are the sane
as degs ove) using an age'ﬁt [ di ng, for
I nst ance, al s such as zinc and gn in the
pr esdhge o rfﬁ-&d i ncludi ng, for gi-pst andd, hydrochloric

acid and acet acid and 10 stannous chloride, or- by
hydrogenation using a catalyst including, for
i nstance, pall adi um on carbon and plati numon car bon.
3 Quat |
Jr;]‘lgpo{ngcﬁ%ghlg %r%ﬂl nst ee[:élrgtﬂhg? Sang gt«ﬁ e 81sY, g%shdﬁrmed aﬁove) can be, for
insanse. epaphreé by the follbiningamesedires in ay stemst ur an (THF) and
1, 2- di et hoxyet hane aromatl ¢ hydrocarbons such as

ng&ﬁqqefon]i Ll?]bg (ggﬁg? @zh%?épksan%t% Pre‘E}Ee sam& as defined above)

ano I SOpPropan

it Eﬂtttémi.ﬂammhgoumtoéthe eimrdluht(ﬂféfr) $whcrem R¥ is the same as defined above) to give

compounds of the formula (XXV) (wherein R*, R* and Z, are the same as defined above).

~ The reaction may be carried out without solvent or in a solvent including, for instance, ethers such

- as diethyl ether, isopropyl! ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane;

aromatic hydrocarbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides

such as N, N-dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methyl-

. pyrrolidone (NMP); urea such as 1,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as
- dimethylsulfoxide (DMSO); and others. Optlonally, two or more of the solvents selected from the

listed above can be mlxed 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, preferably about 20°C to
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it

.25

30

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

' tenperature is usually, but not |im bedeeosnoesrs
wb%fs?d'fg%a Ef/pvdhos

about to 180C, preferably aheut 20'Cto 10

reaction may be conducted for, usually, 30 mnutes to

24 hours and preferably Ito 12 hours. 20 Conpounds of

t1R8°G: dherifeetionay Py condueled fan, uMallynd0 minuges &0 hkouspand paeferably 1 to 12
fi-ned above) can be prepared by reducing the nitro

group of conpounds of the fornmula (XXIV) (wherein R4

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

i meactidtesaortielzdekniage@lg pairie@ ofitoin thédpregpnesppefrabdse mebiding, for instance,

compounds of the forpula .(ll-c), hown in,Step i-3. 9
EORBBLRALO e pShih Artbige, ARSIl e, ghpetyinitne
tdieghydamitmepmd daieisned above) can be 25 prepared by

reduci ng the chloro group and nitro group of conpounds

%S%g?g:é&gg% éﬁ%?ﬁ%ﬂﬁ%i%éﬁhﬁﬂ%‘%ﬁd Z;ragcd{hglgﬁe? Ak deﬁn;ed above)

cRChdistbpited HyQtducing Heaie® grolpbl ReHpUiRde Bf B8 FRERN1AXKY) (wherein R”, R*
pl ati num on carbon in the presence of a base such as; ,
ot &3¢ thesame at dafised sRoveHtNg ap geest dfslyding, forinstange, defalysuch as zin

QRN irBE irf el drEdnQUWF dcld Be1a@hY S8 insAfdel Hd¥8ohidrRracid and acetic acid and

I nstance, ethers such as diethyl ether, 30 isopropyl _
seprons chiogstarns, byt dragpnptipo fusirga qaralys) inghiging, for mstance, palladium on

19%% ! ne, aromatic hydrocarbans WO

%36% / %%&E%%&E%E@OOS/ 000475 -29 such as benzene,

tol uene and xyl ene, alcohols such as nethanol, _
Eheeadtion dan bp capedolt,in asolyers peohasiing, drdngtace.-afiprsasish as diethyl ether,

t er hers, . The r | el :

B BEn 3R ARG BB A o] S TRESALHER B, Bomatic hyarocarbons
nehat dehzerEh®lueneact iydane,t adrvhels atobras methansluethdng], lepropanol isopropanol
Iidr%‘%%gltt , %boué th to 180C, preferably about 20C to

BHGC A e ¥ e 48T PO may be conducted for, usually, 30
mnutes to 24 hours and preferably Ito 12 hours.

Pricepattmhi tempeodture @ampbel nplionally teh defeadingiloa tieXUnPoudddyIbe reacted. The

%@W{Aﬂtérnx%c}gg:u)w%s&ﬁg’r bihot e to%gbqglggnfﬁogp@g {pré @by about 20°C to

efC.Mee redtvehay Beddndetedffor, usually, 30 minutes to 24 hours and preferably 1 to 12

hours.

Compounds of the formula (l]-é.) (wherein 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*and Z, are
the same as defined above) in a similar manner described in Step i-2 for the preparatien of

compounds of the formula (I-c), as shown in Step 1-3.

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

prepared by reducing the chloro group and nitro group of compounds of the formula (XXIV)

(wherein R* and Z, are the same as defined above) by hydrogenation using a catalyst including, for

_instance, palladium on carbon and platinum on carbon in the presence of a base such as potassium

acetate. as shown in Step i-4.

The reaction can be carried out in 2 solvent including, for instance, ethers such as diethyl ether,

isopropyl ether, dioxane, tetrahydrofuran (THF) and 1,2-dimethoxyethane, aromatic hydrocarbons
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I nstance, prepared by the follow ng procedures. In

Step ii-1, conpounds of the formula (XXVII) (wherein
wO40@RNE384 are the same as defined above) caned®©ep2005/000475

prepared by the reaction of coppounds of the fornula .

(XXVI') (wherein R4 and Z, are the sane as defined

above) with conpounds of the formula (XXI) in a

§hah;as éﬁn%%f-h Htengl ggopiagecplqoRols serhgs agetnal, gthnol, gpropanl, isopropanol

Qﬁ@{éﬁrb@{ah&nwggrag@gmgrgnds of the formula (XXI1). In

Step ii-2, conpounds of the forrmula (XXIV) (wherein R4

and Z, are the sanme as defined above) can be prepared

BYe rasetionctgmpargwe shn bo apinnabssah denending on e eonExO0ds |tg be reacted. The

n

géﬁgt?d’rrﬁetkrg?ﬁa%rgﬁg?s%gl égcr | ILOEP glrmt%(?gye éa@cﬁli g? f*‘s% (ﬁg&‘f&l‘nl& Qbout 20°C to

po@BE aflat rewtionfia bngaduttsl fophisuahg 3t)ommmbsao Q;K}(f:n)rs aMiQpreferably 1 to 12

005/ 073234 PCT/ EP2005/ 000475 -30 Preparation of

Wounds of the fornula (XXVI) (XXIX) NO2 Z4-O Z4.0A

00 (XXX) Step iii-t O Z1\0j HOB/ OH (XXVII1) NO2

Biapardtion-o2 cOmpburds b B2 fGampoXide)of the forrula (XXVI)

(wherein R4 and Z, are the sane as defined above) can

be , 4 or- |nstance prepared by the foll ow ng

rocddur es In®%p iii-b conpounds of the fornulm

E (V\hﬁr'\évr{\aﬁea d ZJl are the sane as def hned

abgve) can bexﬁm ared ’oth react iopie of conpolhdy o

theo’r Xg)(wher@n 4| te cl N

~ =
OMe .
Na N\/)
: Step ii-1 Step H-2
R4

(XxXvl) _ XXVl (XXIV)

NO

Compounds of the formula (XXIV) (wherein R* and Z, are the same as defined above) can be , for

 instance, prepared by the following procedures.

In Step ii-1, compounds of the formula (XX VII) (wherein R* and Z, are the same as defined above)
can be prepared by the reaction of corripounds of the formula (XXVI) (whcréin R* and Z, are the

same as defined above) with compounds of the formula (XXI) in a similar manner descnbed in

| Step J-1 for the preparation of compounds of the formula (XXII).

'In Step ii-2, compounds of the formula (XXIV) (wherein R* and Z, are the same as defined above)

~ can be prepared by the reaction ‘of compounds of the formula (XXVII) (wherein R* and Z, are the
* “same as defined above) in a similar manner described in Step I-2 for the preparation of compounds

- of the formula (XXTIT).
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same as defined above) with conpounds of the formula
(XXX) (wheréin Z, is the same as defined above and Z4
wb2065078232| kyl) The reaction can be advant ageowgiriip2005/000475
carried out in the presence of3@a-base such as sodi um
10 net hoxi de. The reaction may be carried out in a
sol vent including, for instance, alcohols such as
Poennaion of compyneds, of theformuladKXVilsopr opanol  and
tert-butanol. The reaction tenperature can be
optional Iy set depending on the conpounds to be
reacted. The re ctlon te er ure is usually, Byt fot
limted to, gho d preferably about©20

FENLQNHOOC, THE T ac |d% nay bejconducted for, g c
usu 30 mifeo Po 24 - Horeferably | hagurs

t @ rs. In Spepyiii-2, c hpguinds of the formul 82N

( XXVI1) ereln_Bé_and.Z are e sane as deri ned

above) obe prgﬁared for |n§t nc by dida@i-a eact i
of(xmnpound% of tT& "formula (XXVI wherein R4 and Z,

are the sane as defined above) w n appropriate NO,

hal ogenating reagent 20 inclhugumg, ™oy instance, XXV
PCC13, PCI5, and the like. The reaction may be carried
out without solvent or in a solvent i ncl udi ng, for
Corgpeaundeof theafouyanX6dD) (Weeio Baribhsresthe braesas defined above) can be for .
| o t nd 1, 2-di chl oroet hane, -

%P%#hﬂﬁgg%dgﬁﬁ% %&ﬁégéﬁéﬁ}gs benzene, toluene, and -'i)
xyl ene, and others. Optionally, two or nor e of the
Bd¥terent s&rhmn@dof the éanmhe(m\élﬂbﬁv}atma e Zbare rthexgaahe as defined

nd..use 540732 /EP20 5/ 00, T
38R piRCOn i Tl bl o 3 R e 100 Wherein R i e
sam&eacfme@ﬁboac)baﬂecommohdsdxf g, foifnmila (ISOa(mberein Z, is the same as defined

r|d|g§ (% thyl am ne and N, N-diisopropyl et hyl am ne,
line, diethylaniline, and others. The

reactlon tenperature is usually, but not limted to,

‘FHeOtehctbfl (ah be2fiBGntaFduidy ehicadlduy Mkl presenc@ O 4 Bask8&€h as sodium
%hd%factlon may be conducted for, usually, 30 n1nutes

g “hours and preferably 2 hour to 12 hours.

- Conpounds of the formula (XXIX) is commercially
Thé atdctdl RaPbe eﬁflecbeutﬁy mtslfaBzSirl]tZiﬁﬂudhyg, f&gﬂs&mh k) ﬂgtﬂiolshsuch as methanol,
0 pical sa ts, of the conpound shown t he

efr%]"ltlu"ﬁr"(’ﬁnf’ ‘ﬁ‘?B‘T"HﬂE’H g gg by react i onyof t he

10 conpounds of the present invention with a mnera

TRE r&bﬁﬁmeﬁlpaﬁﬂuﬁh caﬂrbe&fpn@ﬁsﬂﬂ@%bﬁdegéndxﬂg%:gﬂﬁlcﬁmpounds to be reacted. The

Teaction 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 mmutes to 24 hours and preferably 1

hour to 12 hours.

. In Step 1ii-2, compounds of the formula (XXVI) ‘(whei'ein R* and Z, are the same as defined

20

above) can be prepared for instance, by the reaction of compounds of the formula (XXVII)
(wherein R* and Z, are the same as defined above) with an appropriate halogenating reagent

including, for instance, POCl,, PCl;, and the like.

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

from the listed above can be mixed and used.
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- theiliket at i on, |ntravenous, i ntraperitoneal, 30
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base. Such salts are known as acid additi on and base
addition salts, respectively. Acids to formacid

W@%Ek5ﬁ91 salts include inorganic acids such 3% repaosmoonsss

out limtation, sulfuric agid, phosphoric acid,
hydrochl oric acid, hydrobrom c acid, hydriodic acid
and the |like, and organic acids, such as, W thout
Fhenictciton @m bqoadvaximmebmdndwtaﬁ 1a¢hecpres¢mehﬁradasﬂ fiwhiding, for instance,

E%}d%io h}%c {%Hnaecagg ENICI]Q fxsoprog Pa%?r%éi %Iug];f tg%] fzrbe, diethylaniline, and

ehitrel, acetic acid, and the I i ke. Base add| tion salts
i ncl ude those derived from i nor gani ¢ bases, such as,

ot BBl PRI 250 P BN S oty s

TAE ROTBB @ SThe rOicES ALY @8ductddor bally, Be midmad t@wmnrscand preferably

bases, such as, wthout limtation, ethanolam ne,

FPOUBEhIA . ani ne, tri s(hydr oxymet hyl ) ani nonet hane,

and the |ike. Exanples of inorganic bases include,

SRR Y RX SR LRSS KM AN O @yaiRBleasS iclMbe synthesized by

carbonat e, sodi um carbonate, sodium bicarbonate,

qoBYRseialmebedsar bonat e, cal ci um hydr oxi de, cal ci um

carbonate, and the |ike. The conpound of the present

TypUENal tO5F RE co%"i’dohl%d sﬂa%%gfﬂue f&ﬁﬁﬁm@? mmae shifsSrepared by reaction of the

substi tuents, nay nodi fied to form | ower

CAMRYUNES PE IS pmsenén@mhm Wk agsinerplsor erEviRoihy ragtQsgrnisr of inorganic

b%eh%céé%lté’ﬂ R Taiggéxg ada’aéorﬁéxh%ﬁs%’adéwgﬂ QitS es @J@gelg

sol vates are inclu I'n e scope of the p Fesen

i nvention. The conpound of the present invention may

Asédsdel frirmiagid eddition $2lte mgludé morasnic geidhsugh as, wiithhwdimitation, sulfuric acid,
I ; t

plhbsgls-ng élc?d1 hyﬁﬁgﬂﬁc ?\Ac}}grhg&tog rolén?]c c?c? h%"g?éﬁp LSE 3nd the like, and orgamc

at:a!dncspatr % M&mmtm@npn,sm@p:en@um acsg' rquihancsrbﬂomd agidg oxalic acid, p-

blro:fgu g]g/g ac‘?d %argom mﬁm& ggc?ﬁic Ig}iycim“EXCigJ @e%zcﬁﬁ aci%l, acetic acid, and

a er 6d orns, ‘'such as’, W thou :

par en er al

' subcut aneous, intramuscular, and the | i ke forrrs

Bﬁ?ﬁ ?dlé%ogustalt% érilctlu%g tt ose.l.%céwgd E%rgy ngs(glalgllg Qaﬁes 51r1célsaésh tw1thout limitation,
amm\rbﬁnml odrozide, b&alaﬂmnémshﬁh‘eddd railaliie a;trﬂsaieta!/‘@ydromdes carbonates,
b}lcjgr 5 ezs'%xl tléaocig g’g?séggosé% gmhc%é\glfﬂ?orgmxwtghon chnanollamme triethyl-
atihaNBP@Fdrakynicthil leminosihag, andiedkiemRExantitdsi ofeinyrganic bases include,
. ¥ste wel | -khown to those of ordinary skilled in, the

X RGESY Wy HEFPXEL PORRRNR S 8T a*t"*he‘;"%‘i?pﬁ‘ﬁh%‘te sodium

biodrbdihae, puiRsiamtbidarieRitt,ic@RivishyafxRie! RIBY cAhMa@f and the like.
ordinary skill in the arts, in viewof a variety of

W|thout limtat age,

factors, cl udi ng,. [
ThgegomngHed Hode S GRUTIPON 1 theeca e@md&& én i bthents, may be
mO@HE lott¥mPbwh SRR drikfdwd &h&%s&fseﬁﬁdﬁg hydrb¥8s 6:UMeP séHates. Those

adm ni stration, the |evel of netabolic and excretory
esteria bydreies, aid solvates @giinsiuged in thtyesoprafAbpPresspnVeahPl oy ed,
the particul ar- compound and salt thereof enployed. _
The compound of the present invention may be administered in oral forms, such as, without

limitation, normal and enteric coated tablets, capsules, pills, powders, granules, elixirs, tinctures,

. solution, suspensions, syrups, solid and liquid aerosols and emulsions. They may also be

administered in parenteral forms, such as, without limitation, intravenous, intraperitoneal,

_subcutancous, intramuscular, and the like forms, well-known to those of ordinary skill in the

pharmaceutical arts. The compounds of the present invention can be administered in intranasal
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The conpounds of the present invention are preferably
formul ated prior to adm nistration together wth one
w2008 5ysphar maceut i cal | y-accept abl e exci pi ent §FE/EP%005/000475
cipirents are inert substancesgzsuch as, 10 w thou
limtation, carri‘ers, diluents, flavoring agents,
sweet eners, lubricants, solubilizers, suspending
doremtis topiiahakerdd suitablyl iptrardsal ivehiclgy, at iviagranedental rautes, using transdermal

apsul atin terial. Yet,ano r,.enbadi nent of the
SPERBRS By BBk i St BT P FBRRE 2t on
conprising a conpound of the invention and one or
IThé dosafarepinrRe Withcid dsy oAt epinpiiings efxthé presdnt mvedivh idisedected by one of

coppatible with fthe other ingredients of the ey .
PRt %5’ BriDeFH Foetef Ve i cios ﬂ%&l%fn@cwmlﬁ{*mﬁm age, weight,

t8e R0hediRNYnARGS Ut the Adcidi, T AU of BE cérlifionny 88 trk44l, the route of
are prepared by conbining a therapeuticall ef fective

afminitation. thedevebehogiabialicomd: prerefony Simclighok BgaepRipntyfhe Kosage form
- r ' e excipients
BB e R e e T pr esent

i nvention, the active ingredient may be mxed with a
dh¢ eoapounds of tha oresers invewtioniare prefereblyi fermulaied rripr fagdnyaistration together

U&ﬁ oﬁeotgr%o% ﬁn&%ﬁ’tﬁdilf—aﬁ@ﬁﬁg EXCéﬁa'Rse.rExgﬁJFcn%t ﬁ@fn\% is%bﬁtances such as, _

cont ai ner. ecarrie Sérve as a uent, wh -
withouo elirgitdtion], c@fiers,ediluentd, i filvodmg lagepus; dsweatererh,alubgibdngdy solubilizers,

acts .as a vehicle, .or can be in the formof . .S,

BiebpeE afaltopte pyBLagRletTny fiepd nd Heifledfiueha

emul si ons, sol utions, syrups, aerosols, ointnents,

Yeniraibai egbodinent exf ahep bresenti pnventichOR iyrmeeewgies] Hfmelkgon comprising a
i SETRoB g ot PPy Rk FEvEbh R SRR cxomins ot o
Sdnghiible vamCha gt peprelidnts of (e fofrmbiatieinandi 1ot rdaletedioys tdéhe recipient
~active ingredient may be conbined with an oral, .and .
Wik SRpEaceuses] &f@ﬁhﬁ@é&f e P I e BCRBPEOY cipe @ therapeutically
SHEEe fvedSnoudd AU onpoifids 3 RNnvehAed @B&herSHiBY Gilt, or e Plfmaceutically-

gl ucose, sodi um carbonate, nmannitol, sorbitol, calcium )
FeamSiratieipica) tirefarep Hb Sptkngdhe cOMROMIFATSE| thaprsent JRYPRHPR, the active

Skt 996 be ARLIWRE ol dik&nt, dr @BGERE WitkintalbarrRR WHNAhdyhe in the form of a
disintegfating agents, such as, without Iimtatiaon, .
aapiuep sachetopaptr, onpshenponteiner (Jlhe seTierayay scpie s 8 dilpe!, which may be solid,

Qéﬂﬂ&d?l@!‘ ﬁgﬁﬁﬂi%.@rlla .njgi thﬂﬁiaQts a@néjvél'ﬁ‘ﬁe;l Jrl‘cﬁh be_aiﬂ(ihe form 6f tablets, pills,
optlonaP y, binding agents, for exanple, wthout ' :
. powdirs,aldzenges,gelixits) spspaationsalemalsipae,s solbiéans, 3Prupscecsesels, ointments,

C;E)gtglﬂ]lins gﬁcterthe?cgrglélg,i’ %Pn?ot ").3' ba/ta\g'%gﬁycm tEe %ﬁ\% %wg%rrc?%?% isagc,l hard gelatin

raga mal gin car boxynet
capsules tshpoeireieg) sieditel injestable salutinel andnserllé pagkagad dowders.
optionally, lubricating agents, for exanple, wthout
imtation siumstearate, sodiums . at .
_ , -t
Fot Gt g ROl O e gt B ont BE et 36 S gl nd noncoxic
phtreiaedutically@diaptibie thotet, dach isalwithowamichitatien, ldckose, s¥xh, sucrose, glucose,
%ﬁ05/073234 PCT/ EP20Q5/ 000475 -gS | n powder, f , .
SR APl FARPUBL Sroitply GRS GTRRRETS SFIHTARISRIG calpium sulfae,
i ¥kl Re, VMinkiithd Hike; frddedel withl] Mitdesllya @lsinvegrdting fagehts; Rtich as, without
The active ingredient may be mxed with a carrier . ,
Liifationg mMBizeyctane methyl cellulose, agar bentonite, xanthan gum, alginic acid, and the like;
and optionally, binding agents, for example, without limitation, gelatin, natural sugars, beta-
lactose, corn sweeteners, natural and synthetic gums, acacia, tragacanth, sodium alginate,
‘carboxymethylcellulose, polyethylene glycol, waxes, and the like; and, optionally, jubricating
agents, for example, without limitation, magnesium stearate, sodium stearate, stearic acid, sodium

" oleate, sodium benzoate, sodium acetate, sodium chloride, talc, and the like.
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properties in suitable proportions and conpacted in
the shape and size desired to produce tablets. The

Wagm?ﬁgﬁgnd tablets preferably contain from prvodiddosrs

bou wei ght percent of thesactive. 5 'ingredient
which is the novel conposition of the present
invention. Suitable solid carriers are nmagnesium
dapdedey fretb)the cefidruhayse,a fuely dielded sugidwebidsis naﬁtﬂnmm:maith the finely

Sterile | d fornulation nc. )
s angiorenifn < ovE FRREAARY SFIRIFE Vit pecegies hggne binding
ipRGEEEd BRLitdR HreRrEbing 80 Y@khabted MURP SHaPEshd sikediesired to produce tablets.

har rraceutl cally. acceptable carrier, such as sterile
f Bewdery % Akt OgATIPY COBRp™ atopt htombRytfoevaight BEEFp of the active

HoRldlchewhiRh & th@%vétcﬁﬁb&)s@hdﬁr&'amé 5re§é%'t Yrﬁz@ﬁtron 10itdh1€ solid carriers are
active |nrgre ient can al so be di ssol ved sui tabl e

oRgEsine cebpxperethy! ¢adinlogs nvpmeltingweres.sd C?‘)P@)b‘weéne
glycol . Qther conpositions can be made by dispersing

SR8l | &gt!} X"g x Anded iR Evs%st hgg{ hﬁﬁfoné Ng yﬁ%?e&ﬁseiixirs The active

starc I um car ose ution or
ingrediesidan &b Kissadied or Tllrﬂeelfd@d mﬂi pharozcentiopl iy ecceptalie Farrier, such as sterile
t

ggt?]r?gtgrﬁle %rgg%m \.M]ve%lf' d% g@(t@ % %ﬁFt&)ﬁF g)raﬁg A %sﬁeinge{] rg:%mc solvent.

i n human or other mamal s. A unit dosage formcan be a

"Elzqo@&ih@inkﬁ:d'@nt taabilette, digplved Muabetablsforgaapswlvest, fir example, aqueous

t abl eLs gse"..s a ede 0

?rﬂ%yle C%I)(c\(/)g ?&heroﬁorr]n OSIPOI}Sh%anpr esen CP sggrtsﬁg %Hé f'tngly (Ilwded actlve :

mgie(harhta:t afiedia smcrhd;u selivnhearstecgme gl cthﬂnarselunwrmrexﬁ i aitble 011
associ ation with one or nore excipients. The

of active ]
Byt ) B e AR B4  boatsaliy S it Sonaining o i
dﬁsé kiR 6 aﬁﬁur{mﬂ‘agorﬁﬁmmdm &g)tllﬁr:(ﬁ n'tahaieaanaw uuﬁtuioasrge form can be a capsule
r t ment ol ve 0 ca ra osages
Sttt ST srisuEn e MRl ST G Sdoaa TR guanticy o the
dcﬁdﬂ &aipeshaedfiRChresentinbdntiba REuUIEEO D Fogutk e deguddktgérswtm effect, in -
to about 10 ng/ kg/ day. The corrpoundg?of t he present

2s$0G18He With waﬁ@rga}ﬁm?rgq eF s fAuaptity, 0 GHyE glgaegiqnglmoao%t dose may be

vafied SieadiRicdl frofthdodt 0106 2BRY 1060 AHNEBS bEHBR actdding to the particular
di vi ded doses, two, three, or nore tinmes per day.

'W@“ﬂ%ﬁ‘fﬁery is via transdermal forms, of course,

adm nistration is conti nuous. WD 2005/ 073234
fyﬂél@@%é&@%%ﬁc cor%u%%e‘zﬁ'eyﬂﬁ 1ﬂ%ﬁﬁﬁntvhbd’“é§ﬁtﬂop'fhe indicated

be descri bed as form of exanpl e ut they

egPRS% Ml pehEoRRRMYS | BiE ﬂc&‘@ﬁﬁ’s‘fﬁ’ AR 1%@8@9@% Ty %)weowéf glgthe present
nﬁ?@ﬁltld?i a‘afnn{lﬁ&ccp{n%sﬁﬁ%e Heﬁl\f'%%é B the It&alt(ﬁﬁ @&@my% adrmmstcred

bel ow, all quantitative data, It not stat ed ot herw se,
it diivided deses, e, dluae, a@@@rfbymesspenémg hWhemvpiskvenhisota genggrsal forms, of
geab&%glsyﬁ)ﬁpgst%hg&toﬁgspr ay (ES) ionization techniques -
ATFOrm T L _

m ¢ér onass
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LC). Melting points are uncorrected. Liquid
Chr omat ogr aphy - Mass spectroscopy (LGM5) data were

Wéﬁﬁgf‘%g on a Mcromass Platform LC with Shi ”?E'f)ﬁmoosmooﬂa

enomenex ODS colum(4.6 m+ 30 m1) flushi
m xture of ~acetonitril e-water %% 1to 1:9) at I m/mn
of the flowrate. TLC was 10 perforned on a precoated
#NAMBLE®| plate (Merck silica gel 60 F-254). Silica
gel (WAKO-gel C 200 (75-150 m)) vvas used for all

&gtlééreeﬁ?tn?hr ot gﬁgw%ng ral %S]f prgisg %‘f lo%o}é\ﬁ by no means be - V‘

VérlsQuddus defGhethe kteb muﬁds%sthelptddent ifee@h, Britain,

Tokyo kasei kogyo Co., Ltd., Nacal ai tesque I nc.

Wat anabe Chemical 1nd. Ltd. i d Lancast er
éymerfég%‘ew%low A pantiegAR, dafeaeffrPé’wtaw%afﬁf%Wéﬁe Ffjaieafo percentages by
WRight. Lt d. 15 'H NMWR spectra were recor ded using either :
Bruker DRX- 300 (300 MHz for '"H) spectroneter or

Brucker 500 U traShiel ed' (500 Mz for 1H). Chemc

Mapst frscteyy were ©FtEned dising %F?%rapfe(ﬁsmomzafeﬂ@ tee}psw \Eemcwmass Platform
L€y rﬁ@fﬁﬁé"ﬁdnﬁk 5@%0&%& Eﬁuﬁrbﬂréﬁlﬁé;éﬂ?dhysmg @ﬁegtr@stcopy (LC-MS) data

zero ppm  Coupling constant (J) are ‘given in
waerd rechuledirbr Bidramnass Fatorm 4C with Sjumadzu Phﬂmnbnm@lﬂé coltlmn(4 6 mm¢ X

& B i3 dufientpeBaons Ae@ 5B oAbt PRE GEfETow rate TLCwas
D

pha%ﬁh&lenm.qire&byteM&Tﬁ5 gélel:nEl (dexok sxﬁ@a MATY F-284). Sth‘aii él I’(@JAKO-gel C-

mat | s re comme avai |l abl e or can
e‘% qu Hﬁﬁdh% OY ¢hzoma{egranhy tséP%Tf“Eﬂ"é A ghemicals were

;eé eiGadefind here I%Yn%ﬁ%ﬁ& frsﬁrm@ﬁmﬁnwsm& @merb%e&nim ihiBtries, Ltd., Great
fol | owi ng assays and phar macol ogi cal tests. -

Botainpilekye kaspickegyatFon Lk, nilsralsi @aqmlm,aﬁé%@%&?hmwzl Ind. Ltd,
¥8/bhidgd ﬂ?@kamnsﬁﬁﬁ's‘@ Lﬁ%rm%m&ﬂdn?%&{t@@héﬂﬁ@ﬁ@o Ltd.
eosi nophi| cDNA v th gene specific priners containi ng

Jestriction sites for cloning into pEAK vector (Ed
'Bi NMBsaecaamiere TRRerded wens @Rqu—gru 168 (3903viBa forn spectromcter or

| () I‘ . I I
RO IR BISRAURD ABHOI B TR G BIBRERS sy s itin

- (ppretith teimiﬂwisﬂ@tﬁe (TMS) 2s ereintegiab§andatd at bgro peinn §oupling constant (J) are

20 -

. hlera

25

30

ggjﬁlg gﬁr g ?gle ogabggraggx?s 917§234 a% P%%gg#%? O(g)bEt %ﬁplet quartet,

n@hmlaﬂ,aayld hxfcaérresphantlya'ﬁlsa‘ mms ﬁﬁmmmbmwerpnameeﬂ butdy/MATIS (Finnigan
',gkma) was added into the cell culture plates. Two
s after the transfection, grown cells were picked
up for further growth. [Measurenent of Ca2+ »‘)
Alidpirtingzmstedals bire dolenedistyneveiibidort ¢aanefpegiaed UsingZmetkdds cited in the

turl (Assay 1)

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

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

Human CRTH2 ¢cDNA was amplified from human eosinophil cDNA with gene specific primers

~ containing restriction sites for cloning into pEAK vector (Edge Bio Systems). The human CRTH2

c¢DNA was cloned into the mammalian expression vector pPEAK. This expression plasmid (40 pg)

was transfected into L1.2 cells, at a cell density of 1x107 cells/500 pl, by using electroporation




10

15

5 Ca 2+ | oading buffer.was prepared by mxing 51 of
FI uo 3AM (2 mMin DVMSO, final 1 M Ml ecul ar Probes)
f pluronic F-127 (Mol ecul ar Probes) <
&rf%”‘?he resulting mxturezdn 10 M of Ca /ggzsf}g§//00047b'
buffer (20 MM HEPES pH 7.6, 0.1%BSA, 1 nM probeneci d,
Hanks' solution). The CRTH2 transfected cells which
\N&p;ﬁhrmse(ﬁanesﬂultdﬁ HEB&TR&H}Eat]ZSWI&)OO\@Eh@@b dayi dffer BSansfection, puromycin

éf %ﬁ‘lrgdgr%ﬂ%dv 2 A Eé‘lftg o Cg@-ﬂ' {qtﬁ T\‘(Oo\gf:ﬁ]ki@ﬂer the transfection, grown

t%@ﬂ%@ﬁ@éﬂﬁl@duﬁfdﬁ‘ﬁnﬂeﬂg@bﬁl on, cells were washed and
resuspended in Ca 2+ assay buffer then dispensed:

|ntotrans arefl bott om 96- wel | E:ates (#3631, Cost
47

atMpasyremsat of Sjaf” qpahdizationcs fhediogap ERTHItapsteetad f -2 el it cassay
various concentrations of test conpound for 5 m nutes

alcs™ qeMidgCHpef a&sé Bsgarérén%y ki sed ofaﬂlomml(gmslaqmgo final 1 pM,

was neasured on a Ca2+ -neasurenen

aé@qca&augrobeq;@ﬁﬁr}ﬁt ;gwfm}gp@ﬁllfcgﬂ plscHiar i?{pbe@aaﬁfgréﬂutmg the resulting
nolﬂ'gx Fﬂé%%f)%ﬁttﬁr&azsﬂmﬁp % hROHERES @27"'6 olP, BSA, 1 mM probenecid, -

izatiron 1n a concentration- dependent manner .

[ HanehsaBRIDRR Tl’@g@b’fﬂ)} triyisfedie gellisdus)] werapeagred jn E;quﬁ@ 1 were washed
ULAR %’E@Cgﬁa‘g M@&atagqg fbgﬂ’&ea %tlﬁzl\{ E.émf"qg cubated for460 min at room

resuspen |ng
4&mmMaNg£IﬁQ%er OUC];%tBSA‘PdB w6 Natbl&:)i andG@SUp}fenéffd meCh assay buffer, then

.v 1rs;?e n&tg ﬁr%éslg%(rre% %gﬁ%l \)f(’{ll é:%{tes’_%ﬁ?@ Q ":f‘avr\k %’los%gﬁ‘slwcll Cells were

Minseidted n‘Vlﬂl Wi oiedonecddz2ord of texsmqmpbyrmr fopy Inﬁmﬂeqodtta‘ban aamperanue The
|ncub 60 mn at roomte al | ow

PG G bReSeoagh, B RaTS o DS R, oy PR -Shsurement apparatus
SUERRASIOPHYRSIcS MAshenafsed Jdpan)a THel trimtdcant Bhewe PGD,-induced Ca™*
(#NMAFB,. M I lipore) and washed 3 tinmes wi.th binding

bieppiliFations afepgenER{onaBe 4B @H™E the filtration plate,

and radioactivity remaining on the filter was neasured

- . bphufaR CRIMN?2 LeCatbbidding Assafll (Akdayl2pt i on counter.

Non- speci fic binding was determ ned by i ncubating t he

. C&ét%i‘ggp %2121'1128 nme%pugaa&ﬁs gjlgél an e%}%ﬁﬁlﬁ%ﬁg@ 13 %ngﬁg&lgﬂt(so mM Tris-

20 V¥Rkt

me12 pHy ansd aes @%@, bqep QSAt @1%&&8&) alogledf REDispdnkibn (2 x 10° cells),
D = gration assay_ of hu

h affinit
eUg b r&?zyf%@agumonﬁaﬁawnﬁef rsPHRRAA eRe then. mbied in s 96-well U-
@m'p%%ﬁlp dnd pRID HRNALILKEE 86 d0eRPUS rBdR an&ﬁ'arﬁ@ab Eﬂkyw binding to

donors ?a yi hg the bl ood on Mono-Poly Resol vin
watfrunﬁftpmcapa@ﬁ@dfheaﬂeﬂ sugrsn§ipn vag aneerFrdr fof lgfﬂﬁgmyoplatc (#MAFB,

| i1 Boré ;}Qagd %abhel A i ik bﬁné’ihg LOR SGRIRLONAY §ddecf‘ftd ﬁl@ filtration plate,

centrifugation, eosinophils Wwere purified from

. |a@dgad1¢aa§ngw @fnangmt}p@ﬁ:gc\{ae@reawd by BHopCount (Packard) a scintillation

25

30

| BN RgALLLS c%ﬁsﬁ%tfa%rhef@mgde@ﬂm

Om

A f and [°H]-labeled
magnetfic B mv\%Q{'i‘Js&égé}Is% and [ abele
X/ 1@%23’34&3:1@6]’/1 [FHR2 0061610 Rd PED,. Puromycin-resistant L1.2 transfectants bound

 to [*H]-labeled PGD, with high affinity (Kp = 6.3 nM).

[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 centrifuging
it at 400 x g for 30 min. at room temperature. After centrifugation, eosinophils were purified from

the lower layer of polymorphonuclear cells by CD16-negative selection using anti-CD16-

" conjugated magnetic beads (Miltenyi Biotech GmbH).
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-36 Human eosinophils were washed with PBS and
resuspended in chenotaxis buffer (20 nM HEPES pH 7.6,

Hanks' solution) at 6 x 106 cell s/ '
w@iz "}9’1*/\'1/‘\532&03/000475

-the cell suspension (3 x3d05 cells/wel
then di spensed into the upper chanber and 30 pl of
ligand solution (PA@2, 1 nM final concentration) was
Hodhexnl edsimopliiz wepaneishedh&ithBBS erid msxﬁﬁemiai in chbresatiabufer (20 mM HEPES

R Sk eS Bk, mudien S8 {Hhts TRt Aest e fbsgpgpion ¢ x 10

t@BIwellf GRS E spehsed Ao [t upher dHeRbérsd 3CNLEDE@NE Sollon (PGD;, 1 1M,
then allowed to occur in a hum dified i ncubator at

fmadconseptratipn)rigs agded doithg lovwer ghambrtdre 96rvedlebprotaxiy phamber(Diameter =
%gﬁr{? Eﬁhﬁg %E‘O QJP ?}Iﬂwa&el% Qﬂlgﬂyateﬁy lt:lﬁ‘urmn CE)ZPCCnFamnS of test

ect on cki nson grati o assay o
c(&illiOSﬂxd §AShfor 49 nﬂxﬁltéduﬁhumqmrsom theh e Bowagigb loscuner @ humidified incubator

Honaehg0! PRy R, T Trber grtNpikeripo ) KEGRi Shamber was counted

MEAmnaﬁtKa&oBtmmﬁboﬁ}al s, Co.Ltd) and centrlfugl_ng it
at 400 x g for 30 mn. at toomtenperature. After

ntrjfuga tes were purified from
ﬁ%ﬁﬁﬁ‘ﬂ?@lags& gE‘F‘PEC“Dg 4+§J %Bﬁg&fx ) cell isolation kit
(Mltenyi Biotec GrbH). Human CD4t T | ynphocytes were
Mﬁﬁhﬁﬁoﬂ%mb&leé?&&lﬁﬁdrd fs&u&pe?wleﬁepaﬂm@&&mas( bRob wif fheslthy donors by

igvind D &R P Mano Pob Respivine Macrnon ueh S et Loiraf) and bgprifuging it

2t Q90 Gek s/ weinin) aWﬂﬁm‘I tb%cr@tu?doe[i&%dcénﬂifﬁgatnbﬁ @Dﬂ"e’r lymphocytes were
chanber and 30 pl of ligand ,solution (PGD

mopifiad e moaeRurleeT G Hy bxsneddRre d qel itckgor M‘f@%rﬁj@Fc GibH).

a 96-well chenotaxis chanber (D aneter 3 mMm

B~ 8DaNeUE R FScORE JwerCalabid Woikie PBEedrﬁ%QﬁfJ&@eWﬁ I'f]:hermtalms buffer
vari ous concentrati ons of test.conpound at 37C fo

10
(A% it EEPESREND A&l Y BEAL Haws’ aﬂOIl%xﬂb)daftQ)x 26" edlls(m!- |1ﬁfté gl of the cell
sh%s%rf {SGPIGS %HQ@E@ whtl thgh7&}5pc§s{9d% tf'xé) [zppAer Iaﬂéiﬁbcer and180 ul of ligand

nber of ratlng Into I ower chanber was

| sekuum €GBy . IPA@&ﬁnal( Bactriatid) omsnzsidnr) to flaes topver eobarhbos of a 96-well

i S
A D SHENF - RIS 000 ) 00l g i
vaas%oxyicehammhhbys eﬁ)ﬂestcbopipatmel asy'm‘lﬂwﬁaslls na'rmdest Iﬂhsmb@xils s/ ks allowed to

| og(he co. %181% di iney lg)alfor at 97‘100 5‘9 2(2/@;0 o 4 hBlrE Iecn%l .ic\%ﬁ% i}}ﬁgrating into.

grodped”i o~ Cragses or
t}&slowélﬁzhirﬁﬁel‘ wscwh@d by BEABSan (Becten)-Dickibkdul).< B ( < or =)

100 nM< C (< or —) 500 nM < D The corrpounds of the

AR T S, ST e g 0 e e

- cobgp@nds o He esmpdundihst yiﬂﬂedl@i sﬁbhd IpBasE hﬁutﬁc@isl anditing to levels of purity of

23

sect on_| cates econp ition. i norganic a
to 90)1 or practica reasons e compounds are groupc% in four cﬁasses of activity as

' follows.

ICo=A(<or=) 10nM < B (< or =) 100 1M < C (< or =) 500 nM < D

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

‘Assays 2, 3 and 4 described above.

- Z used in Melting point in the following section indicates decomposition. All inorganic acids and

30

bases were aqueous solutions unless otherwise stated, Eluent concentrations are expressed

as %vol./vol.




30 bases were aqueous sol utions unl ess otherw se

stated. Eluent concentrations are expressed as
wobRIsnsMel . WO 2005/ 073234 PCT/ EP2005/ 000475  p@fEp2005/000475

Preparat| on of conpounds Met hyi7.

4, 6-di chl oro-2-(4-nitrobenzyl)pyrim d| n-5-yil acetate
l\/leO H2 HO . OH NO2 NC2 4-Nitrophenyl acetonitrile
Psepawwgofempcmndbl)was suspended in EtOH (300 nL) and
dJ oxane 5 (300 nL) was added. After all 'solids had

| gh the
rea k%‘ﬁgrr%h@tfélu%ﬁlt%% %@E}(ﬁ%ﬁ%& g%&%&%ﬁ?rred at room
tenperature for 15 hours. Et20 was then added and the

separated solids were coll ectediyby suction and ri ffsed
- WLIGN Et 20. Thi,g it er medi atye di ssolved in

sdfurated EtOH a the sol ut| n t hus _gbt ai ned Was

' red at room e Brature f urs. Exce® !
ol ent™Wwers re d in-vaceo toyngi, - ,\} N
2-Y4-ni trophen t hani m danm de Hg dr o- 10 chlori de

(7™,65 g, 68%y d) as a white pe . To a mxture
of triethyl 1,1 ethanetricarboxyl (3.51 ., 15.
mol ) and 2- (4- nltrophenyl) et hani wmedanjde

hydrochl oride (46.95 g, 217.72 mmol) in anhydrous McOH -
(300 nL) at room tenperature was added NaOwe (3.8.82

@Nlﬁ?}iﬁ&nﬁﬁacﬁ'ﬁiﬁinﬁe d87l01 hesovastbl) iwag sspsided s BIONVER00 mL) and dioxane

xed for ur.s I i to roo
5 GEIBLT G e ATt AR B Gienbil RS g BRbleg thgpugh the reaction
 AiSiuel fol bud sdhdnl st HGbom dtbetahife fof PREGEE ESD leaﬂﬁlen added and the
coll ected by suction and rinsed with_cold wate

SR tegse! léﬁqwenz cpliegisd P4 Surtion ard unsed puh EgOn aIPszmteﬁerag%%s dissolved

R Ydatub Ae OEMIEN Y 8% Yoo Riribt 1k obRRENZNME kirred at room tem erature for 14
pyrimdin-5-yl]acetate (56.48 g, 81%yield) as a pale

hyfrist EExgesmchelvent Twasareg g gseitsidome Bf gite Hgrnitrophenyl)ethanimidamide hydro-

. r I rimdin-5-yl]acetate
| 10 cLl%n@e (%%XQ 6%)%’8@13 %Nﬁl%%g%%% )(gz ) at rogrr}

t errper at ure and under Ar at nosphere was added N, N-
Taiavebchye efrirtyel. |2 cdmnquicartgaylais (hivom). k¥ wivel) and 2- (nicopbeny)-

| h%%HmLJa tﬁei%fdém%ﬁ . 50%‘ Mas, heahed Ahy&&ls Méoﬁ%oéﬁi) at room

' ours CO0 oom t enper ature, excess
' tmmrmaweer @ﬂeCUNdBMe 1(31&82 BI7HBAP mgodand the ressltig @uspension was refluxed

| n

_fcg 61%3@% %’I %ﬂ J&oﬁﬁ:@ﬁ& %otwreglpé%gt% E@}’o‘ﬁ %@B?e \Lﬁecgutg??oﬂ(gg, acidified

15 \wthlééblHéj‘l(end ﬁmhyphrmdssdvgsemectﬁ:d by euctidp ashrdned wigntolditvetdlr. Drying
' unc{ér \fug% vacuumh at 45°C for 6 hours then gave methyl [4, 6-d1hydroxyw2-(4-mtrobenzyl)

o 'pynmldln -5-yllacetate (56.48 g, 81% yield) as a pale white powder.

NO,

To a suspension of methy! [4,6—dihydr0xy—2-(4—nitrobenzyl)pyrimidin-5-yl]acetate (4.12 g,

12.89 mmol) in POCl; (24 mL) at roo:ﬁ temperature and under Ar atmosphere was added N,N-

.20 dimethylaniline (8.17 mL, 64.44 mmol) and the resulting dark suspension was heated at reflux for
16 hours. After cooling to room temperature, excess POCl; was evaporated and the remaining dark

residue was dissolved in EtOAc. This organic .layer was then washed sequentially with saturated
NaHCOs, water, and brine, dried over anhydrous MgSQ,, filtered, and concentrated in vacuo. The

crude product thus obtained was dissolved in CH,Cl, and passed through a short plug of silica gel

25 to afford pure methyl [4,6-dichloro-2- (4-n1tr0benzy1)pynm1dm—5-yl]acetate (2.98 g, 65% yaeld) as

- an off-white powder.
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crude product thus obtained was dissolved in CH2Cl12
and passed t'hrough a short plug of silica gel 25 to

WF j’?‘%?‘ﬁ”ﬁgr e net hyl PCT/]%PZ?OS/OOOMS

I chl oro-2-(4-nitrobenzyl zpyri m di n-5-yl Jace
(2.98 g, 65%yield) as an off-white powder. WO
2005/ 073234 PCT/ EP2005/ 000475 Met hyl _
[Metbyll [Greblobo-§-44-nittobebayimidaeil dakok imidine§-pljadetiteli n- 8-y
| Jacetate NO2 -38 de Ov MeOHCI N N.A N Ow Ow
02 h@p A n1xture of met hyl 0
[4,6 dlchloro 2- Mltrobe yl)pyrimdin-5-yl]acet §te
"o Tﬂi et al dehyde di net hyjasetal
(0.,68 ||so ropyl etjnyl am ne (1 m
|n 1, 4- di oxane® g red at
hJ rs. Th_“"'Yture ncentrated under

r educey pressure. The resi mas extracted with
et hyl atet . The extracts re washed with ag Na
and brin ried over sodiums te filtered and
concentr der reduced pr - The crude

product was purified by preparatlveNﬁPLC (silicagel,
hexane: ethylacetate, 10 2/1) to give nethyl
[4 chl or o- 6- [(2 2- di met hoxyet hyl ) am no] - 2- (4-ni tr obenz

%qp%{l' rl\qul njhyl )fi ]6 dlcﬂﬁ)ro-g 4e nlgr%be%gylﬂ)yruilgdtg -y?]ace%teg (? ¢ g, 5.6 mmol),

Bxﬂmséble@rd@h e Giznedrythicot fo@xsfegt htvs )rﬁﬂbn OAn'dz'd(léprUpSITeQ@Eﬂﬁw (1.5 mL, D
| )pyrimdin-5-yl]acetate
¥ bRty Fogosg 0L e SR B 107G i s s B apfoncentrated

el the@QHé TRIRSGAL Hﬁsecx%¥&561%gﬁ Ethyl-gt:‘&atg‘ AhélEBra¥@Svere washed
poured into water and extracted w th _di | or omet hane.

wih Th NaBEOs and dripg rdsiedepytresgdipimt f¥1falg; ﬁm;mndap@cg}tqawé under reduced

r
N
s tali oo medy] i f4- c&ilocchﬁfﬁmtnh@we'cthﬂ)anum]-2-(4-niﬁobenzy1)pyrmndm-5-yI]-
acetate {1.89 g, 79 %) as a gray solid.

- Methyl [4-chloro-6-{(2,2-dimethoxyethyl)amino]-2-(4-nitrobenzyl)pyrimidin-5-ylJacetate (100 mg,

_0.19 mmol) was treated with 50% trifluoroacetic’ acid/. dichloromethane (5 mL) at room

. temperature ovemnight. The mixture was poured into water and extracted with dichloromethane.

15

a0

I‘I:e extracts were washed with aq NaHCO; and brine, dried over magnesium sulfa_te, filtered and ‘
concentrated under reduced pressure. The crude product was dissolved in dichloromethane \)
(5 mL). To the solution was added trifluoroacetic anhydride (0.553 mL, 0.38 mmol). The mixture

was stirred at room temperature for 3 hours. The mixture was poured into water and extracted

“with dichloromethane. ‘The extracts were washed with ag NaHCO; and brine, dried over

magnesium sulfate, filtered and concentrated under reduced pressure. The crude product was

purified by preparative TLC (silicagel, chloroform: ethanol, 19/1) to.give methyl [7-chloro-5-(4-

nitrobenzyl)imidazo{ 1,2-¢]pyrimidin-8-ylJacetate (22 mg, 25 %) as a colorless film.”




(5 m). To the,solution was added trifl uoroacetic
anhydride (0.053 nl, 0.38 nmol). The mixture was

w§ bdosedsat roomtenperature for 3 hours. The gp-XEph&000475
was poured into water and extrmcted wth
di chl oronet hane. The extracts were washed with aqg
NaHCO3 and brine, dried over 20 magnesi um sul f at e,
- Methyb Fechiornd-(@omiashanalinidagelé2-cdlputinidin-HyBastate. The
cyrude product was purified by preparative TLC
(silicagel, chlproform ethanol, 19/1) to give methyl
[ 7-chl or o-5- (4- & :
ni trobenzyliié zo[ 1, 2-c] pyri m di n;8~¥yN.acetate (22
ng, 25 % asc@ C Ior ess film WO 28&
PCT/ EP2005/ 000475 Met hyl :
[ 7-chloro-5-(4 enzyl)*nLdazo[l 2- lp Lghidin 8-y
] acetate 0 MeQ C / ~N N A mxtgre of nethyl
[ 7-chl or 0- 5- (4- ni nzyl)lnldazo[l 2-C]'g 1din-8-y°
| Jacetate (0.383g, 06 mmol ) and SnCl2. 2 1.44 q,
6.37 mol) in EtOH iy, was heated at re gy tem
perature for 1 hour. After cooling to room :
tenperature, the reaction m xture was poured into sat.
Aatihe ag.mamd {EFtbheo- a@dnﬂhb&n&ﬁﬁwdtazdugzwwmdm 8-yl]acetate (0383 g,

suspensi on was filtered through a lite.

SURTEB0L bGo s D Lo AN FOBRIACE e 1 et etocing tem-

j 5 pEhers MMinBed Of9 3R Img S iRt SpetRsre VaRhEMA A Ikttt WASpoured into sat.
dried aver anhydrous MySH4, flltered and_concentrate

NaflGy @aornd Etgig and theprpgpfting white suspension was filtered through a pgd of Celite.
'IEhZ 25k 0d By c-§ u.(aﬂf %ﬂl’art‘é?l%@ %B(i!rgc'tcm vgﬁizﬂbkczil%]z QMﬁakacﬂbr@arﬁc Yxtracts was

]acetate . 10 Exanpl e
' -vfa}zhe@hw@r brigge, (daue@ o[vqr. {rﬁ}ydzprJMggﬁBtfﬂVrgdb@wt g%c]entrated in vacuo to give

e dPi%%{F&X él J{G} R8I g)ch?arzrge[[l%}%pﬂymrrﬁlalﬂ-g%ﬂ]aé@tﬁt@@@.ﬁifg, 92%).

[ 7-chl or 0- 5- (4- am nobenzyl )i m dazo[ 1, 2-cj pyri m di n-8-y
10  Hxpmpktlate (0.081 g, 0.243 mmol), 3, 4-dichl orobenzoic
acid (0.070 g, 0.365 mmol ), and WBCI (0.070 g, 0.365
5 loko s gl Wi ARG el i ORI E0| 51 o 8
vljesepieneiiure for 20 hours, the reaction mxture was
condenced under reduced pressure to give the crude
product ‘as a thick gil which was purifiedpgby silica

gel chronatography 2005/ 073234 PCT/EPZ 05/ 000475
-4Qy
| MeO /N
/ N Naw N
0

Naw

Iz

NH,

15 To =z solution of methyl [7-chloro-5-(4-aminobenzyl)imidazo(1,2-c]pyrimidin-8-yljacetate
(0.081 g, 0.243 mmol), 3,4-dichlorobenzoic acid (0.070 g, 0.365 mmol}, and WSCI (0.070 g,
0.365 mmol) in CH,Cl, (5 mL) was added N;N-diisopropylethyl armmine (0.127 mL, 0.730 mmol).
After stirring at room temperature for 20 hours, the reaction mixture was condenced under reduced

pressure to give the crude product as a thick oil which was purified by silica gel chromatography
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eluting with 30% EtOAc in CHCI 3 to give nethyl
[ 7- Chl or o- 5+(4 {[4- (trlfluororrethyl)benzoyl]

Wﬁzbonfa}}ag{zyl )i mdazo[ 1, 2-c] pyrimdin-8-yl]ace @fﬁpﬁﬁsﬁoows

fe <ol id (0.100 g; 82% . A gplution of net
[7-Chl oro-5-(4-{[ 4- (trlfluoronethyl)benzoyl]an1no)
benzyl )i m dazo[ 1,2-c]- pyrimdin-8-yl]acetate (0.100
glutity 89 30RdHD Alcrin di‘}wﬂamegi(/élmemyhﬂj)cm Sa@ gt (t6Rudd@hethyl)benzoyi]-

oot Dot Fen Bk e o Shaff B Ui £5685
renmoved under reduced pressure to generate a

w ﬁﬂhtl@h tod trRethy| [GhDh\I@S-SS(mS{ ple(ﬁdﬁﬁrdnmm@)bafzoylwlh@bexegﬂ)xmldazo[l 2-c]-
ction, rins and dlet2¥% et her,

DRt BrgaRectt A 100 Bulhiob GG an roxer G100 BL) wis SREa 6N HOI ag,

(o L P thbddEd %OFOQB@?A?BQb)hIB%Z QYt'eﬂ %ﬂg)}cbl%ﬂﬁz){éﬂlﬂ)dﬂtﬁﬁztﬁﬁ dolatiles was

2-c]pyrimdin-8-yl]acetic acid as a white powder
{emogeB0inger rediogd pregurerp RVRra(eSOENPEAL WVBOVESUSPeRig! iggvater, collected

J , ve [ )
%ygs;uctgtfp,__h&s.%géﬁzh’(éﬁteﬁlﬁ?i ’d]f?h}/ﬁa{ié‘, an, déleg%ﬁz, hﬁbaac%u%?fgg( i [7-chloro- ‘5
(- {E4-GrifitmroBéthy 8o A3 J{rdino thenzy inkidazo PI)-¢ Ipymitldn-§-pll Jacgtic-acid as a white

0.48 (s, 1H), 12.71 (br s, IH Mlting
%g%ﬁ§%05%52965 Mol ecul ar wei ght: 488.85 15 Mass
spectrometry: 489 In vitro activity grade: B ln a

si i |‘H¢Nmr(a@rm DBESC-id)yedl3 bo(sEXH)BISR (& 2H), Tinfolndsiz, 2H), 7.73 )

Syt N2 b8 b4 89T Ho 0. Bes 1F Brgble) Bhon @ 1 =8 5 28

Tabl g 1I9 (emaimbﬂz#ﬁu)r uE kL seEXaTE (MBsmHEY C) Acti vity
Masscl ass HO 1-2N- NJ489. 75488489180ZA |\

Melting point: 201Z °C
: Mo]ecul.ar weight: 488.85
‘Mass spectrometry: 489
In vitro activity grade: B

In 2 similar manner as described in Example 1-1, compounds in Example 1-2 to 1-5 as shown in

Table 1 were synthesized.




[ NCI HC HOC N 1-3N N470.92470471204ZB 1~ 0 H
| HO C N 1-4N N 446.90446447184ZA ~ H HO Cl N

5N ~481 34480481205ZB H Cl WO 2005/ 073234
PCTF/EP2005/000475
Wﬂ&g’g 5/ 000475 -42 MeO 4.

Table 1
example #|- Structure MW |{Exact| MS imp (°C)|Activity
Mass ' class
HO
Cl = )q
Y,
1.2 Nyt 48975 | 438 | 480 | 180z | A
H
Ct
= HO
o] N
-~ o ) )
) N / X .
1-3 3 - | 47092 | 470 | 471 | 204Z B
. ,
200
H
HC
Ch A~ =N ‘
- v/
1-4 N‘i’b\ 44690 | 446 | 447 | 184z | A
Ni-//\O
. H .
HO
¢ = ..-N
Naoo N / - 4. ]
1-5 : : 48134 | 480 | 481 {72052 B
o .
Sl ol
H
) Cl




N N NG2 v -NH2 A mixture of nethyl
[ 7- chl or 0- 5-/(4- ni tr obenzyl )i mi dazo[ 1, 2-¢] pyri mi di n-8-y
¢ (150 ng, 0.42 mol) and Pd/ C (wet,

w%)%a%et anol (10 nL) -THF (5 nl)ywas stirred UPQ"Z;}EEI%SIOOOMS
hydrogen 5 at nosphere (0.4 MPa) for 2 days. After the
renmoval of Pd/C by filtration through a Celite pad,
iMbehylf{$-(4-aminebevergl) i d et 2-elpecimidin8adlacetatthe cr ude
product was purified by preparative TLC (silica gel,
chl.oroform nethangl, 95/5, 0.1%trigthylamne) to
gi ve net hyl [5-(4-43im nobenzyl)im daz@[1, 2-c]-
pyrim di n- 8-yl Je [

[5-(4-{[4-(trifluon
o[ 1, 2- cJpyri mi di n- il

[ 5- (4- am nobenzyl )i m dazofl, 2-cl pyrim
acetate N, -N H2 Me NI\I*,NF3A ure of
met hyl

[5-(4- an1nobenzy|)|n1dazo[f02 chyrlnldln 8- Vﬁ@acetate
(17 mg, 0.06 mml), p-trifluoromethylbenzoyl chloride

0 ! 4. ( 18
gy, Bl A S L s 150me
- 9.6bmmob apd P/ wet, #Hmg) ithwethanoll1€ mldaTHF ¢hmhbasvag stisredvader hydrogen
TR ST (R0 A AUy Mt cotve e e ()
ﬁlﬁdﬂeum stHckattagd ifi viduer FHe erndk modicewis miti&dd byypreparative TLC (silica gel,

REHERE R 2375 0 1 b it BrPar o SRR Dimidazol 1 2-c)-
BeinBiinBYJbeRe (8L I 3%Padshgtlydeliow solid.

(trifluoromethyl)benzoyl ] am no}benzyl)im dazo[ 1, 2-c] py.

pgln 8-yl Jacetate (21.5 ng, 80% as slightly -

’itf@l“l dolid. WD 2005/ 073234 PCT/ EP2005/ 000475 - 43 To
- a solution of nethyl

1[5544{9 (fxﬁﬂuo(rbmbtfhwsmamdmha}lueﬂa’mﬂuhamnm}cn@wuwmzwnc acid
2-c]- pyrimdin-8-yl]acetate (20 ng, 0.04 mmol) in

rret hanol (1 nL) was ded I M NaCH aqueous,_ sol ution

m.) roomte rature and the m xfure was
o ed for | houmeo er the renoval
/
Na. N Na N

N\N/

‘ 0
CF, : CF

A mixture of methyl [5-(4-aminobenzyl)imidazo[1,2-c]pyrimidin-8-yl]acetate (17 mg, 0.06 mmol),
p-trifluoromethylbenzoyl chloride (0.01 mL, 0.07 mmeol) and triethylamine (0.016 mL, 0.11 mmol)

in dichloromethan (1 mL) was stirred at room temperature for 1 hour. The reaction was quenched

with water, and extracted with chloroform. The extracts were washed with water and brine, dried
over sodium sulfate, filtered and concentrated under reduced pressure. The crude product was
purified by preparative TLC (silica gel, chloroform: methanol, 95/5) to give methyl [5-(4-{[4-
(trifluoromethyl)benzoyl}amino}benzyl)imidazo( 1 2-c]pymmd1n—8-yl]acetate (21.5 mg, 80%) as

slightly yellow solid.
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25

- 5499 "as co

of net hanol under reduced pressure, water was added to
the residue. The solution was washed 5 w th diethyl
webh®fo7s3d neutralized by aqueous hydrochl ori cp@fkhooso0047s
The resulting precipitates weré - col | ected by
filtration and dried under reduced pressure to
%‘ve[S 4-{{4-(trifluoroneth
o Foy P 1O} DERY) ) Brie G isbmmelry Do i perpdmidezol1 2]
I
p&rﬁl‘aindS gyctgter@@ Dléé%g)é gﬁnﬁgﬁr%#ﬁ%ﬁé%gghogﬁ) v@a@ aH&je(d 1M NaOH aqueous
§9lution (88 nfl At ragm tgmper@uss, #d)the Mix@Be WADSETER, fordl hQ}Ir_AiterGthc removal

'gl’g )nﬁth%nog aléc{eﬁ%d}ugeél p%%ssur?,l \?_Et!e_r'é\%ras fage%%o éﬂ-{%)ﬁ,%)l% 1.559 % 1&"?0'13' was washed

evith Jiethy? etﬁerl-dzl)i nedtthlidds yladueaiy hydr@ehlkBic(akid, Tire regulting precipitates were

g%le(ét{u? go%? ;crhﬁ %EC%dlt\:/rb r%ié l (akﬁcg\ﬁ{‘q? Ec} gixé[r)ﬁ%%%&ﬁ-%%ﬁtsloromethyl)'

aﬂizby&l]ahamogiﬁeadﬁjlmﬁaﬂ[E,Eh}ﬁynﬁmﬁrﬁs-m}dcﬁmb £6d 1atzemd, o738) as slightly brown
ﬁture of sodium (1.66 g, 72.13 nmol) in diethyl
(35 nL) was added di-ethyl succinate (10 ni,
60. 11 nmmol) and ethyl formate (8.25 ni, 102.18 nmol)
at r omrr@@a R EMS@%)Isﬂesz@{ rs?alQiS' (98, ] X338, WerS= 8.5 Hz), 7.63
refluxed for hours. Affer the cool |n% to room

t enpedHt &rle; laﬁéi%ﬁ W28, Tt 88 dHa.0 82 Hpb)x ¥ GF €2tk ¥ = 8.2 Hz), 8.08
the sefi ym-sgd ho)R32 @z}?%OJ N?@}ﬁ?%’h?h@i %3 @Ms AaLBPYS
| ayer' was separated he aqueous
neutralized by 6M h drochlorlc aC|d (10 8 nL) and
ext r Adelang pajptt :FQSOHO@%/%yI ether. The extracts were
was had,ud i - Nag8, dried over sodiumsulfate,
filtered an concentrated under reduced pressure. The
cr udeMps eptotemetys 4 PUM f Hed4By(Mit 89+ | | ati on (115- 120C,
10 ve digthyl 2-formyl succinate (6.55 g,
o B el 8 ™Y 7005/ 73034
PCT/ EP2005/ 000475 -44 Met hyl
Didthipl 2foomyls@ecinbtai t r obenzyl ) pyri ni | di n- 5- yIJ acetate
N2 To a m xture of 2-(4-nitrophenyl)ethani m dam de
hydrochl oride (6.06 g, 28.12 nnDI) and #li et hyl
2-fornyl succi nate (6.54

nmet hanol , 11.2 nL,Et
and the reaction n1xture was stirred at! 90C

overni ght. After the coollng to roo ténperature, t he
reacti on was quenched with acetic acid

To a mixture of sodium (1.66 g, 72.13 mmol) in diethyl ether (35 mL) was added diethyl succinate

(10mL, 60.11 mmol) and ethyl formate (8.25 mL, 102.18 mmol) at room temperature, and the

reaction mixture was refluxed for 5 hours. After the cooling to room temperature, water was
added to the mixture until the sodium salt was dissolved completely and aqueous layer was
separated. The aqueous layer was neutralized by 6M hydrochloric acid (10.8 mL) and extracted
with diethyl ether. The extracts were washed with sat NaHCO,, dried over sodium suifate, filtered
and concentrated under reduced pressure. The crude product was purified by distillation (115-

120°C, 10 mmHg) to give diethyl 2-formylsuccinate (6.55 g, 54%) as colorless oil.
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. aqueous sol ution
extract ed wi t_-h eth

(3.38 nL, 59,06 mml) and water (100 nl). was added to.
The resultl ng precipitates were collected by

wbizbdsigdszen and washed with water and PCT/EP2005/000475

acetone/ di i sopropyl ether (3/2)410 give nethyl

[ 4- hydr oxy- 2- (4-ni trobenzyl)pyrimdin-5-yl]acetate
(5.41 g, 64% as brown solid. 10

it gl [[4-HydriakyeR-¢4-Bitfoebeniyl )ppbimidis-Siytipcétatedi n- 5- yl j acet at
e N2 v -NO2 A m xture of nethyl

[ 4- hydr oxy-2- (4-nitrobenzyl ) pyrimdin-5-yl]acetgte
(4.0g, 13.19 mmol ), phosphorus oxychloride (6.5 nL,
65. 95 ) and N, N-dinethylaniline (2.51 :
5L for 3 hours: Af

residu vva?l%l ssolvedwth_ethyl acetate. The 0 ganp c

and brtme; dried oNer _N

fate, filtereqd
©ed pyessure. The crude pigguct was purifiedlby

col unmm chr omat ogr aphy on sili ca-’gel , (hexane: ethyl

acet-ate, 7/3) to give nethyl

[4-chl oro-2-(4-nitrobenzyl)pyrimdin-5-yl]acetate NO,

(2.70 g, 64% as orange solid. WO 2005/073234

PCT/ EP2005/ 000475 -45 Met hyl 15-(4-nitrobenzyl)im dazo

[l“d.a %nﬂilrta)blf R4-ditplenyldthataidahide MxodididE ¢6.66 g 0282 omol) and diethyl |

s RS2 (54 1P, dane) yparh (P TE) Yo aided spdiom methoxide (5%

fnmelin6l 1132 %& FERE InrAdlflat 36 RarREea £ hbed;eadﬂiomlkwe was stirred at
acetal (1.83 ni, 16.78 nmol ) in dioxane (40 nL

Hae @MCW\IBN 5ﬁer the ?@@ipg Wyp@gme@ﬁqrﬁéhe(rfacgflgn as qrg:nglgd with acetic acid
mlrl)L s5hR hsh U@ Wasr ?lt()br hedwad 28RE HOrTHe {%@thf‘ﬁ)ﬁe@f itates were

coollngto roomte erat ure, t he reacti on was quenc e
solledied byt Bliraticmendenashedowishi waler wdeaquefdlaﬁ@éroarleetherrﬁ%/Z) 1o give methyl

0 JEdngver
R S PP A S e O m WP bR
reduced pressure. The crude product was purified by
Methyhid-chlor od=(#-oifrelpngyinyrigiidincaylipsetate et hyl acet at e)
to give nethyl
[4-[(2, 2-di met ppxyet hyl ) am no) - 2- (4- nig robenzyl )- 10
pyrimdin-5-yl Jlacetate (2.41 g, 74% brown oil. A
sol uti on ofye
[ 4- [(2 2- di met hoxyet

MeO

) am no) - 2- (4- nrtrobe%yl)pyrl m
g; 2.56 mmol) (LOMin
water, - 3.84 nL} 3. rrm)I) in di oxanel\flolr\rn_) was
stirred at 85t 1 hour.Aftgr the'r val of the
sol vent in vacuo,| water was added to thg resjidue. The
¥gutralized by | M Na
det ate. The extract

- A mixture of methyl [4~hydroxy~2-(4-nitrob’enzyl)pyrinlidinfs-y]}acetate (4.0g, 13.19 mmol),

phosphorus ‘oxychloride (6.15 mL, 65.95 mmol) and N,N-dimethylaniline (2.51 mL, 19.78 mmol}
was stirred at 150°C for 3 hours. After the removal of the excess phosphorus oxychloride, the
residue was dissolved with ethyl acetate. The organic layer was washed with water and brine,
dried over sodium sulfate, filtered and concentrated under reduced pressure. The crude product

was purified by column chromatography on silica-gel, (hexane: ethyl acetate, 7/3) to give _methyl

| [4-chloro-2-(4-nitrobenzyl)pyrimidin-5-yl]acetate (2.70 g, 64%) as orange solid.
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- (5-{4-

15 were mashedgmﬁth brine, dried over sodi.um sul fate,
filtered and concentrated under reduced pressure. To
ting crude product was added phosph e
%Bﬁﬁ% ?%de (1.4 nl) .and the _gi_xture was st?{redummemqs
85C for 3 hours. After the renpval of the excess
phosphorus oxychloride, the residue was dissol ved

. Methyl @&-(@ylitreleatdjimidatbid, 2o pyarivhidin-SryBacetadess washed with

water, sat.NaHCO3 and brine, dried over sodi um
sulfate, filtered and concentrated under reduced 20
presgure. The crude produgy was purified by col ugn

®Rb ography o % l'ica-dgl, (chloroforn1 nmet hgnol ,

98/ 2) 0 t  MeO MeO™

[ 5-( ] %%Hiﬁﬂe omedazo[ 1,2- cgpyr n1d|n 8- yl]ace at e,
, N 3% as brown oil.

(28 -46 =
PCT/ 'r 005/ 000475kt hyl no N N\/)
{(3-4-dichl orobenzoyl anlno]benzyIFldldazo[l 2-C

B-yl)acetate MO A m xture of nmeth
[ 5- (4-ni

I
5y|)|mdazo[12 rimdin-8-yl] O
acetate (28 ﬁ§2 0.09 nmol) a (wet, 3 nmg) in
met hanol (1 nL) was stirred under dr ogen at nosphere -
for 1 hour. Ai, 1) 5 the renoval of Pd/C by filtration

Ty &%ﬂ!&:@g Qahgn 2. RR.2- é4h§g£ﬂehéﬁ)ﬂ%/ﬁnm35 SPRERAYS 38 §% 39 mmol) and

vacuo uIt|n
a[nﬁnc(msttmiﬂehﬂbeimgth))l |amt@le(i<8{5 12167 ymiodiididipx@uey(¥) adatves @dded NN-

] pyrimd
NO,

gy 13 SO ST 910

cbelm*aouoaoamtdn;(c%x& thg ,re@1idrl wasrglenched with water, and extracted with ethyl
eta% t ﬁ-g? g%e Eté %e%eb%b%gf H{Et]}%vdlgei gyan&c))qe)l &rg‘e:?d@e) sodium suifate, ﬁltefed and
cﬁnc&hﬁ‘@t&d—tﬁxﬂér&ccﬁicéﬁéﬁrhsshra MThe prude ylofwa wao phirl fiet @ column chromatography
et (P sty o v it L1 QihefonytsBiffaminol-2-(onitobenay)-

pyﬁmafﬁplgﬁcaa@\(gnnggh%)aa&dwdnl uted with ethyl
acetate The sol uti on was washed with water and bri ne,

e, B0 b e BB A e

(bmg, msea@fogtahcyﬁcmca MSth Waed, 308 mL, GlH5QmAé1PinNdioaé (18Nl ) was stirred
gi ve. net hyl 3, 4-di chl or o-

r e S%I)ham ! eb@ﬁii}?‘}"ﬁ‘h"?fg%{-‘z%["f“tzn YHPrTART e 2ddeg g e agsidue. The
%Ic@us( #tio8 wad Q30 traBSedShy BAtNAON @hd O¥aSlel withSerff 26RAE. The extracts

wers- vashpd ith-toinehfordopen segikasifptel GEeed iepd wpregpieiel pader reduced
pllepsWEc'. M4l kHe- rgsu)'tir)ga&ﬁie' ﬁ‘oﬂf&{ &aChdded phosphorus oxychloride (1.4 mL) and the

.' mixture was stirred at 85°C for 3 hours. After the removal of the excess phosphorus oxychlc;ride,

the residue was dissolved with ethyl acetate. The organic layer was washed with water,
sat.NaH.CO3 and brine, dried over sodium sulfate, filtered and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica-gel, {chloroform:
methanol, 98/2) to give methyl [5-(4-nitrobenzyl)imidazo{1,2-c]pyrimidin-8-yljacetate (28 mg,

3%) as brown oil.

s
[ T

24




Cl Nz, AC C To a solution of nethyl

(5- {4 [(3, 4- dlchlorobenzoyl)an1no]benzyl}ln1dazo[1 2-C .

lp yl)- acetate (25 ng, 0.05 nmol) in
ne%/ﬁgr?glggﬂ{?%a) was added 1M NaOH_ggueous solutio PCT/EPZOOS/OOOMS
(0.2 nm) at WO 2005/073234 PCT/ EP2005/°000475 -47 room
tenperature, and the m xture was stirred for 1 hour.

Af t etMéthd (5-¢4vi3 Al didflombédraylipdminejdlexzyl} insid @2 -p)pe siniidia; 8-ylacetate
wat er was added to the residue. The sol ution was

washed with.diethyl ether and neutralized by aqueous

hydr ochl
col |l ecte
pres
(5-{4-[(3, -dlchlorobenzo

5 c] pyri

2 ng, 71% #&s N
slight! ynyeN solid. ' H NVR (NaOf N+k"“tWBC>d6)
3. 83(2H, 4.48 (2H, s), 7. 'd, J =8.5
7.63 (1H, = 1.3 HZ), 7. H d, J=8.5H ol
7.81 (1H, d, 8.5 Hz), 7.82 s) 7.92 (IH \EI

J

d,
Mel ting point: 185-188C Mol ecul ar wei ght: 455. 30 Mass

SpeciranRtd ¥ méba C'IIGIE?D Hithdbenzy] iithi kb1 ¢ gZ H&:E)ég@]a@éﬂﬁ%&ﬁ mg, 0.09 mmol)

WD 2005/073234 P

ric acid. The resulting precipitates re
by filtration ang dried under r e

0 give.
oy1

) ali no .benzyl)irridaﬁ[ ?")

-yl )acetic ag

1.9, 8. NO8. 08 (1H, d, 3 Hz),-8.19 (1H,
3= 2.2 M), 10°38 (IH s). 12. 47 (1H, br s) 10

2005/ 000475

wher @dﬁ’d{f@(weé ér@@hp‘gthanol (1'mL) was stirred under hydrogen atmosphere for 1 hour. AJ. }

5

10

15

the removal of Pd/C by filtration through a Celite pad, the filtrate was concentrated in vacuo. The
resulting crude  methyl [5-(4—aminobenzyl)imidazo[1,2-c]pyrimidin-8-yl]acetéte (26 mg,
0.09 mmol) was.dissolved with dichloromethane (I mL). To this solution was added 3,4-dichloro-
benzoic acid (20.1 mg, 0.11 mmol), 1-hydroxybenzotriazole (14.2 mg, 0.11 mmol), triethylamine
(0.037 mL, 0.26 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (21.9
mg, 0.11 mmol) at room temperature. 'fhe mixture was stirred at room temperature overnight, and
diluted with ethyl acetate. The solution was washed with water and brine, dried over sodium

sulfate, filtered a:_ld concentrated under reduced pressure. The crude product was purified by

' 'preparatjve TLC (silica gel, chloroform: methanol, 19:1) to give methyl (5-{4-[(3,4-dichloro-

Ecmoy])amino]benzyl}imidazo[l,2-c]pyﬁmidin-8-yl)ace_:tate (29 mg, 70%) as slighfly yellow oil.

- Example 2-2 - o : ::)

_ (S-{4-[(3,4~Di_chIornbenzoyl)a_mipo_]benzyl}im_idazo[_1,2-c]pyrimi_din-s-yl)acetic acid

o o
2N\ =N Z~N=N,
Ney N~Z Ny NI

O ' | ’
Cl
Ci
cl Ci
To a solution of methyl (5-{4-[(3,4-dichlorobenzoyl)amino]benzyl}imidazo[1,2-c]pyrimidin-8-yl)-
acetate (25 mg, 0.05 mmol) in methanol (1 mL) was added 1M NaOH aqueous solution (0.2 mL) at




O OHHY H-~YS11 ¥O 1 nHHH'Y Hor n yO~

HAY 0 H 5 in which n represents an integer'of 0 to 2;
weRsasnss -N+, -N(C -6 alkyl)-, or -0- | Y pcT/EP2005/000475
represents phenyl, naphthyl, ingalyl, quinolyl,

benzof uranyl, furanyl or pyridyl, 10 wherein said

phenyl , naphthyl i ndol yl, qui nol benzof ur anyl ,

f wweBrigTPeIHtre, 3¢ rthelmixtae &ag Btﬂfrf‘é‘nfat hamsru wfter thetrepoval ofmethanol under

SH Bedels gﬁ:tsﬁpé Gatld ésta'dﬁ’é?l Wil QAL e s #Mn%@%ﬁﬂep &h Sliethyl ether and

ect fromt group consi St ng o cyanao, ogen,
nmetutrai;ze@ (] rasrlleouwhydphﬁmw aciC, The edsitihg pptipitates| weye collccted by filtration

S A s e

5 ﬁ&]ﬂﬁnmdﬂl-&yl)aedftlctamﬁ{1%@,@&%) aﬁﬂ@hﬂfy yeiloalsklyd.t hi o
optionally substituted by nono-, -, or tri- hal ogen;

represents hydroge re _

hyar oo GLAE Tt e 2 %ﬁaésiﬁ%,.sbﬁaa‘%@r?ssﬂgsv@thea-85Hz> 762

by mongm, d,di=1.3 k), A0, d, T = 8.5 Hz), 7.81 (1H, d, T = 8.5 Hz), 7.82 (1H, 5), 7.92
(1H, dd, T = 1.9, 85Hz),808(1H d J-13Hz),819(1H d,J=22Hz), 1038 (1H, s),
12.47 (18, brs) :

10 " Melting point: 185-188°C
Molecular weight: 455.30
Mass spectrometry: 455 (M + H)+
In vitro activity grade: C
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hal ogen, Cl1_6 al koxy, in which R3a and R b

i ndependent 'y represent- C3.8 cycloal kyl; or Cl.6 alkyl
woplebnevs2al |y substituted by C3_s cycloal kyl, pcr/EP2005/000475
carbanoyl, Cl.6 al kyl car banoyl-52-(phenyl -substi t uted

Cl-6 al kyl)carbanoyl, Cl1_6 al kyl carbanoyl, di(Cl.6

al kyl ) car banoyl, C3-8 cycl gal kyl car banmoyl, C3. 3hetero-

cycl ocar bonyl, C, . bal kyl anffno, di (Cl _6al kyl )am no or

Cl-6 al koxy, 3C R3'represents hydrogen, hydroxy, ..
carboxy,. or C, _6 al kyH®ptignally substituted 15R'by

hydr oxy, carboxy or (phenyl-gubstituted Cl-6

al kyl ) carbanoyl ; and r rogen or nethyl .. 5.

The im dazo[ 1, 2-c] pyri m di pyl aceti ¢) acid derivative of

the formula (1), its tautddgyid stereo”&_neric_

form or.a salt thereof as clainmed in clai , Wherein
said imdazo[ 1, 2-c]- pyri-m dinyl acetic acid derivative

of the formula (1) is selrtted ORnzt he group

consisting 20 of: [7-chloro-5-
{[4-(trifluoronethyl)benzoyl]an “N

benzyl )i m dazo[ 1, 2-c] pyri m di n-8- yl]&cetic acid;

(7-chl oro-5-{4-[ (3, 4-di chl or obenzoyl ) Bhi no] benzyl }

i mdazo[ 1,2-c]pyrimdin-8-yl)acetic acid; WO

2005/ PB4 PCT/ EP2005/ 000475 - 54 _
{7-chl oro-5-[4-(2-napht hoyl am nd) benzyl ]i m dazo[ 1, 2- c]

pyri nmrdi n- §pyekdnaceti ¢ aci d; :

[ 7-chloro-5-(4-{[ (2E) - 3- phenyl prop- 2- enoyl ) am no} benzy

)i mdazo[1, 2-c] pyrimdin-8- ylJacetic acid; '

[ 7-chl oro-5- (@-{[ (2E) - 3- (& chl or ophenyl ¥pr op- 2- enoyl ] a
i no) benzyl ki, déw qz,zMim'din- -yldacatic

acid; . ' - /p v T :‘F )

(5-{4-[(3,4-dich oropenzbyl)anind]benzﬂ?} azo[ 1, 2-c
)pyrimdin-8-yl)acetic acid, and'[5-(4-{[4J(tri

fl uor orret hyl ) bgnzoyl ] ami no) henzyl )i m dazo[ |, 2-c] pyri m

din-8-yl]aceti¢ acid. 6., medi canment conpri sing the
"i'm dazol[ 1, 2- I ‘ydinyl I | d derivative, its
tauto meric orys ai sonerjc form orga _

physi ol ogi cal |y acgeptable salt thereof as clained in

YO

in which -
n represents anintegerof 0 to 2; :

Q represents -NH-, -N(C, ¢ alkyl)-, or -O-;

Y represents phenyl, naphthyl, indolyl, quinolyl, benzofuranyl, furany! 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, p_henyloxy, phenyl, C,.alkyl optionally substituted by mono-, di-, or
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10 claim| as an active ingredient. The nedi canent as
claimed in clalm®6, further conprising one or nore

Jpsaytically acceptable excipients. The %CT/EPZOOS/(}(}OHS

wh . . . : .
neg'?acamant as clainmed in claiog$, wherein sai

I mdazo[ 1, 2-c] pyri mdinylacetic acid derivative of

the formula (1), its tautoneric.or stereoisoneric .

form or a phystohdogesallsylkoty eptiomily atHsttusedlby ntdney; digfor tri- halogen
I s a CRTH2 ant agonist .. The nedicanment, as clained.in, .
claimé for the%?d;%efta}%ﬁl?m gﬁlff‘gﬁ' SBE%\%E%‘{ ?yorﬁoné’f’%%i’ B! fhtogen:

di sorder or disease associated with CRTH2 activity.

10. THRE nedipoasenbydsgenloaiOredkyln cl aim 9, wherein said
di sorder .or disease is selected from the group

consi gki ng_of asth allergig rhinitis,. atopi : .

o ot 1 S BieatHil PEREET BTG i o5y BB by mones, di, or i
medi canment h#sge) @l HB@xy,n claim9, wherein said : '
di sorder or disease is selected from the group

consi sting of .Churg-Strauss syndrone, sinusitis,

basophilic | &ikemia, chronic wurticaria and basophilic

‘| eukocyt osi s,y 12. Use of a conpound according to claim

i for manuf-dctt®R¥ng a nedicament for the treatnent

and/ or prevention of a disorder or disease associ ated

with CRTH2 activity. 25 13. Process for controlling a

di sorder of ¥idease associated with CRTH2 activity in

humans and aninmal s by adm ni stration of a CRTH2

ant agoni sti cal | ypef et iMepeAiRHPtephdserd C,§ PRIMIBA or C,.6 alkyl option-

according to claiml. :
- ally substituted by Cy 4 cycloalkyl, carbamoyl, C,.¢ alkylcarbamoyl,

(phenyl-substituted C,¢ alkyl)carbamoyl, C,s alkylcarbamoyl,
di(C,5 alkyl)carbamoyl, Csz cycloalkylearbamoyl, C;.shetero-
cycIocarbonyl, Ci.salkylamino, di{(C,_salkyl)amino or C; alkoxy,

. 3
/- - R* or - R¥

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

R* represents hydrogen or methyl.

5. The imidazo[1,2-c]pyrimidinylacetic acid derivative of the formula (I}, its tautomeric or

stereoisomeric form, or a salt thereof as claimed in claim 1, wherein said imidazo[1,2-c]-
pyrimidinylacetic acid derivative of the formula () is selected from the group consisting

of:

[7-chl oro-5-(4- {[4-(trifluoromethyl)benzoyljamino} benzyl)imidazo[1,2-c]pyrimidin-8-

yl]acetic acid;

(7-chloro-5-{4—[(3,4—dichlorobcnzoy])amino]benzyl}irnidazo[I,2—c]pyrimidin-8-yl)acetic

acid;
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PCT/EP2005/000475
-54 -

{7-chloro-5-{4-(2-naphthoylaminc)benzyl]imidazo[1,2-c]pyrimidin-8-yl} acetic acid;

.[7-chloro-5—(4-{[(2E)-3-phenylprop-2~enoyl]énﬁno}benzyl)imidazo{l ,2-c]pyrimidin-8-

yl]acetic acid,;

[7-ch10ro—5—(4-{[(2E)-3-(4-chloroph}enyl)prop-Z-enoyI]amino}benzyl)imidazo[1,2-
clpyrimidin-8-yljacetic acid; '

(5-{4-[(3,4-dichlorobenzoyl)amino]benzyl }imidazo{1,2-¢]pyrimidin-8-yl)acetic acid; and

[5-(4-{{4-(trifluoromethyl)benzoyl]amino } benzyl)imidazo[ | ,2-chyﬁmidin»8-yl]acetic acid.

A medicament comprising the imidazo[l,2-c]pyrimidinylacetic acid derivative, its tauto-
meric or stereoisomeric form, or a physiologically acceptable salt thereof as ¢laimed 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 imidazo{1,2-c]pyrimidinylacetic acid

derivative of the formula (I), its tautomeric or stereoisomeric form, or a physiologically

acceptable salt thereof is a CRTH2 antagonist.

The medicament as claimed in claim 6 for the treatment and/or prevention of a disorder or

disease associated with CRTH2 activity.

The medicament as claimed in claim 9, wherein said disorder or disease is selected from

" the group consisting of asthma, allergic rhinitis, atopic dermatitis and allergic conjuvatitis.

The medicament as claimed in claim 9, wherein said disorder or disease is sélected from
the group consisting of Churg-Strauss syndrome, sinusitis, basophilic leukemia, chronic

urticaria and basophilic leukocytosis,

Use of a compound according to claim 1 for manufacturing a medicament for the treatment

and/or prevention of a disorder or disease associated with CRTH2 activity.

~ Process for controlling a disorder or disease associated with CRTH2 activity in humans

- and animals by administration of 2 CRTH2 antagonistically effective amount of a

compound according to claim 1.




