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present invention relates.to a pyrimdinylacetic aci
derivative which is useful as an active 5 ingredient

of pharnmaceutical preparations. The pyrimdinyl acetic
adMIDAFO| V.20 PER VT EEHOQACIDNDERIVATIVESS CRTH2

(G protein-coupl ed chenpattractant receptor, expressed

0 L St Ivity and can be used

f@gf@@r%%%mgﬁ%MMt of di seases

associated with CRTH2 activity, in particular for the

t rERCHITAIOFIEAID er gi ¢ di seases, such as ast hnmg,

allergic rhinitis, atopic dermatitis, and allergic

%ﬂﬁ}xjp g)?f%%llt éiv}:xaisﬁ)g gﬁg@%%ﬁ%&l@ﬁgﬂg&eﬁg gcg{l %gr?vsag\?e W 1lél}$ Ps uscful as an active
5 bagegiunt of Sﬁa&hﬁ@utdﬂaﬁﬁr@ﬁa@&oné?’ b 2 é@ﬁmw&id dcfd derivative of the present :

| eukem a, chronic_wurticaria and basophilic

| é‘WE‘)Wt %%‘ GRTHZ KGrpasicinerrlaheempaipsint Tecspigr. expressed on Th2 cells) -
| Rhd@reat Qd&mdmec«al% BSusel ?&rﬂﬁ%@ﬂhyﬁﬁg aftrehtrheh PO 0N 8 Bssociated with

and rof use l'eukocyte infiltrates such as psoriasis,
ig, activige |1rar}pﬁaﬁfpl§pryfq§db@pc@pgéagéllermcc@pemqs,v@mh as asthma, allergic

9}1411&1'5 Sitop d(ﬁsor dzgnﬁ G Elc c&ﬁﬁ’&h%? regﬁh%nhggaﬁt%&' GiskM&. such as Churg- -

monary arthiritis ART
10 CR'&THES |S@dwn©@d@urelslns chmpulhédcl@tﬁbd@mqsr sush atntbamblépﬂ@ﬂcem!a chronic

r
di
12121&11%2%@ b% h% lg@%gﬁos e%%%ﬁ%% {nds @gﬁr d% asogl g'ilxlﬁ%ﬂammatory iseases
(Hnaraltenettd b T lmphﬁpyp:s a‘déchrqfus’wapkozﬁs mﬁilﬁ—ii;es 20B13s, psoriasis, eczema,
Su?ﬁ\%gngta at | Oé}%ﬁqgez rugc?aleargw% Iecﬁﬂfs rbramltsetrh éa(s:e, d%élgﬁs(e Rronic obstructive -
dﬁmlﬁnﬁarydmrmﬁmﬂlahﬁfi@ c conjunctivitis (Romagnani S.
| munol ogy Today, 18, 263-266, 1997; Hamad H et

1135- 1141, 2001). Th2 cells regul ate

bﬁg}%@gm&%s by producing Th2 cytokines, such as

1L-4, IL-5 and IL-13 (Oiss et al., J. Inmunol., 162,
19RTH2 @0 (-pi&8-colfitall chemedttrartant reBip@odixp@ised 22 782 28B(Nagata et al. J.

%ﬁ%gwto}/\ﬁ%? 1%8%2%6‘ 1%1%9') #H}T“ﬁqagbs énlg;blasoph:isz(%ué e aés\‘;%‘%p Med., 193, 255-

29123001 hese Th2-cytokines directly or indirectly
i nduce 25 mgration, activation, primng and pr ol onged

of effector cel such as egsing -
b'glg ox }zgtionl 1}?5 al?e]eré rsa ncmdflieg%%égsea(sga Fychiaps gt Jall%rglc rhinitis, atopic
20 |d‘ﬂﬂiﬁ£’tms and 140l6rgicS bijurofodis (R@%an?@p&mﬁhmﬂbgy, Tdday, 18, 263-266, 1997,

Ardgon s Gy U R 11298008047 801 2000, e BB vy producimg
|Tr€2689ﬁ|:k.fn@§ seREER -4 I1B-sRh@ HUEL@fs§ @M. "B Eim&RE] S2a1589- 2007 1999; Vlola
"ot her ortant effector cells in allergic di seas

(qﬂlab,aBlaO 91a7223-223R399% tWebbag ol., h fumygd, 1659968-113: 99@0 Dumont F.J.,
eéx alOgm ‘JI'hexE)PQt MB%M 3&'9320050 TR ’ﬂn@lmo%gg%)dne indirectly induce

s mgrati’on’and acdtivation of T
25 g@maﬁglpmcn@tlmammb% ephprolonged survival of effector cclls such as eosinophils and

basophils, in allergic diseases (Sanz et al., J. Immunol., 160, 5637-5645, 1998, Pope et al., J.
Allergy Clin. Immunol., 108, 594-601, 2001; Teran L.M., Clin. Exp. Allergy, 29, 287-290, 1999).

I

wh

PGD;, a ligand for CRTH2, is produced from mast celis and other important effector cells in
allergic diseases (Nagata et al., FEBS Lett. 459, 195-199, 1999; Hirai et al., J. Exp. Med., 193,
30 255-261, 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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in human cells via CRTH2 (Hrai et al., . J. Exp. Med.,
193, 255-261; 2001; Gervais et al., J. Alergy WD
4 PCT/ EP2005/ 000475 -2 din. |mmun
‘%@2@£§§§3§001; Sugi not o et aI.,zJ. Pharnacol.%kyyg%ggﬂmmws
Ther., 305, (1), 347-52, 2003)° Therefore;
ant agoni sts which inhibit the binding of CRTH2 and
PERR. mhawmbd 1b§ 98§@f881|2069fsdgﬁ%to &828). PRidna. Bl €hdl, 805, (1), 347-52,
di seases, such as asthmd, allergic rhinitis, atopic
d@P¥titis and allergic 5 conjunctivitis. In
addi tion, several lines of experinental evidence have
d r . ' [ [
S?ﬂﬁgﬁ{er %Et%%@g %lﬁ&p{nﬂ bﬁ%é %%dlgg of gﬁﬂ—l@ 9195‘ Eeb?h sﬂou(]jd be useful for the
I\/I:rbatmEhtaif allergis, d:deﬁﬁes4§1®:h ab%&mal:alﬂﬁrgleirhlmlhs,, atdpic Aetrmtigy and allergic
hﬂ noI , 106, 551-558, 2000), and Churg- Strauss
syﬂﬁ?ﬁ ¥Coffinet al., J. Allergy din. |mmunol
101, 116-123, 1998; Kurosama et al., Allergy, 55,

7856 adBifon, 20009 . lided dOexpadmtrtd Sevbdnaf hiveedenopatdte@ntie, contribution of

TS S S 3. B L 9%8S Mt YR g0, 1996 o
1861 , 1 A96ro} E0A, InBR8).- 106t 591558 %9@3Sirﬁd}ﬁﬂ’ga$tralﬁ%drome (Coffin et al.,

roductlon from mast cells induces the recruitne

of
ebs"i%@fﬁll“sh“ﬂﬂh@} 15 4 16-ERTIEPE Kuepgors & 13k ép“égbl§o785 787 2000). In
uﬁ!@tl&lues dt ﬁ{esiﬁﬁeﬁtg %‘?dtslr@m cal’be %Jaﬁr'éd o 'cB‘lQ&hl La &l @Jsﬁgphlls (Khan.et q

di seases such as Churg-Strauss syndronme and
silpdishlidray. CI@RFhmumh; ag@ 086-5108 a2008). #Gs biggestest that B, production from

A% %IEQE Fecﬁ.lolll;%u an&%%ll}%lg efh%rc?o?c JC?(ﬁ'kZS grﬂ%ﬁglsts are also useful

SucC asop fonlc urticari
bﬁs alxh hbameﬂt&ﬂ(mhgrt emmphtﬂ}eadmﬂs élsmﬁes hich hes eXprpSgawsn syndrome and

es_t
e, Qoh? BB R serbals] by et oh SR R
rdigpaes eidhed Hayophhie igeireiiflchrohiarumidasia aﬂRBszopl‘hhc Mbkocgidsis, because of
Q .wherei.n sen NL OR ~~Br or Br (Journal
g}‘rfé‘P@F%%m{’ ?“ﬁ -(1978), 15(1), 119-21).
However, there is no disclosure of
| A R &gk BisPlosel hersiyithekiwyll iagdatd[£,2 @plyAm(lidel malop vegsesented by the general

SRR

oqesome basophil-related

wherein Ra, represents
/\ + ==
N
/\OH /\Br |
' ,or 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.

gt
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CRTH2 ant agoni stic activity. WO 2005/ 073234
PCT/ EP2005/ 000475 3 The devel opnent of a conpound,

whbsBohasy ef fecti ve CRTH2 antagoni stic acti vi E’X‘T/?BQOOSIOOOMS
can be wused for the prophylaxi$_and treatment o _

di seases associated with CRTH2 activity, has been
desired. SUMVARY OF THE I NVENTION 5 This invention is
t @hpdoelogeer f iamothpzwid] whRick Thpy effavticd GRTHAZ ettegonatic dotivity and can be

derivafj,ye of the formula (1), their tauto ' ngd.. .

<P 451 L S o Pl st s B MR RERREhvi, vas been
Nogsired.(~) R4 1-R N RZ wherein R represents OH O

O YIS*nhy O HH HHHY HHor nY H :

SUMMARY OF THE INVENTION

This invention is to provide an imidazo{1,2-cJpyrimidinylacetic acid derivative of the formula (I},

their tautomeric and sterecisomenic form, and salts thereof:
o]

HO

RS
=N

Nao N / )
R4
R
. N~
| e

wherein

R! represents
O H o
s -~
/LL% y
: H :
: . H H
| NI N
A -~
H H
H
| H
N
n
' H

O

=tn=0

O

H
Y
.
H

, OfF

in which

n represents an integer of 0 to 6;
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H *ny OHI10 in which n represents an integer of 0
to 6; WO 2005/ 073234 PCT/ EP2005/ 000475 ‘-4 Q,

-NH, -N(C,.6 alkyl)-, or -0-; Yr )
‘*’h@?{p@%@%%a 8 cycl oal kyl opti QQQI ly substit utlle@%@z%ﬁmo”s
C .6 alkyl, C3.9 cycloal kyl fused by benzene, aryl or
heteroaryl, wherein said aryl and heteroaryl are
optional |y gybst idpteb@k -MH- aNsTRsldh-UsabLl ¢ position
with one or 5 nore substituents selected fromthe
group consisting of cyano, hal ggen, nitro, -guani di ng,
pyrrol yl, SS['I f antspresenes, hysirogeneyaa v eleadiol fOBH?RaﬂY @pistrtuteg by Cr.s alkyl,
al kyl ) am nosul  ogy] oycRBRMH QA ¥y bBRERY hryl S HeRfoaryl, wherein said aryl and
& Ll kol an no, Gt ovcRARDA Kyl }/am' et aryl St HeltFbaryl, wherein said aryl an
al koxycar bonyl , Btereargl &a¢rtiphallyGubss hutddies a gytistitekabts, position with one or
car banmoyl, C, . 6al kvl A o
i (O bal kyl ) oaPB SO AR Xkt from (e rqp egppisting gf cyano, halogen,

al kyl optional | ynigsubgtaniditoe chyrplyiiondfamodt -C,.scatkylaminosulfonyl, di(Ci.
tri-hal ogen, C, - kox optianal.ly substituted . -
ono - dis or ' RED RSB o SPRTE R, Chesliamino, G

optional Iy subst{Q, cigthafinonM0OnOalkoxtarbon®l, Gk iatkaldl,00Qlkanoylamino,
or aryl fused by 1, 3-djgxol ane; R2 represents
hydrogen or G, . SSEFRYY: Crepliartapp st becliylrattyh Cusalivisulfonyl

hal ogen, Cl.6 al@glalks)mghfagﬁiy: sﬁbﬁiﬂﬁéﬂw Hbef, By, @R Balogen, Cy¢ alkoxy .
- a

di-, or tri- hal ogen, ] oxy optionally Ny
substituted by rRpfeuallygiubstitged by imonprsidigeh 1-Rudogeniand Cus alkylthio
R3b i n which R3aqiandy BihihRdepaRdenil b, kERaSsant C3. 3

cycloal kyl, or C .6 arkyl optional Iy ’20 subsfituted

by carboxy, C3.8 cycloal kyl, carbanoyl, Cl.6 :

al kyl car banoyl , or apyfused tysh3-digrdepe, . 6 al kyl car banoyl ,

" C,.6 al kyl carbanoyl, -di (C, . bal kyl)- carbanoyl, C3.8

cycl oagkyl PRyl 4 oEBe cycl ocar bonyl ,
R

C, . 6al kyl - am no, di )am no or C, .6 al koxy,
R’ represents hydrogen, halogen, C, alkyl optionally substituted by mono-, di-, or tri-
halogen, C, ¢ alkoxy optionally substituted by mone-, di-, or iri- halogen,

da

R
!

/N\Rab
" in which

R™ and R® independently represent Cig cycloalkyl, or Cys alkyl optionally
substituted by carboxy, Cy¢ cycloalkyl, carbamoyl, C;.ﬁ alkylcarbamoyl,

" aryl-substituted C,.¢ alkylcarbamoyl, C,s alkylcarbamoyl, di(C;alkyl)-
'carbamoyl, C.;x cycloalkylcarbamoyl, Ci.gheterocyclocarbonyl, C,alkyl-

amino, di{C;.;alkyDamino or C,. alkoxy,

. Er 5
_[@R“ /N\)J . N R*
/ R or

in which

wivh,

:, o
pret
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r-4r !'q9 NR3¢N~ NR R3c or 25 in which-is WO

2005/ 073234 PCT/.EP2005/ 000475 -5 g represents an

' 1-to 3; R3 represents hydrogen, hydrox
v@@%@%@?zcgr Cl.6 al kyl optionally substituteaxﬁ@Pﬂ%ymw¢B
hydr oxy, carboxy or (phenyl-substituted .C,.6 alkyl)-
carbanoyl; 5 Xa represents -0-, -S or -N(R3d)- in

which Rid represgent Sr&yééﬁrﬁgﬁﬂn@ger@tyﬁ,gal kyl; and R4
represents hydrogen or Cl.6 alkyl. I'n one enbodlnent
conmpounds of the.fornula (1) are those wherein: 10 R
represents O H & H Yreprasens hydrogen, hydroyy, exrppxy qr (i eyl optionally
n represents an inte -
“N(C1-6 alkyl)-, or _ngstztg{ed (Qy Yerg)gr’ égélédr’] ?9}'} @1@%‘1 Subshked C, 4 alkyl)
cycl oal kyl optlonaIIyMQ@mgmltuted by C -6 alkyl, C3-8

cycl o- al kyl fused by benzene, aryl selected fromthe

group consistin an

het er oar yl sele %’ ¥#%gﬁ956ﬁgﬁggﬂ5|stlng of

i ndol ylI , qU|nonI, benzof uranyl, furany] and pyridyl,
wherein said aryl anthwistter o- aryI are optionally
substituted at a substitutable position with one or
nmore 20 substituentspsel eg e

‘consi sting of cyano, haI oggreéglen }&g&]&&or MF@I and
sulfannyl C3. 6 al kyl am nosul f onyl , dl(C 6

al kyl JRani n@@msqir@hwdrogen or Cy.¢ alkyl.

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

R’ represents
v /Lk/\ QP"'I/),Y
: T G
H , , or o H
in which
n represents an integer of 0 to 2;

Q represents ~-NH-, -N(C,_s alkyl}-, or -O-;

Y represents Ca.g cycloalkyl optionally substituted by Ci alkyl, Css cyclo-
' alkyl fused by benzene, aryl selected from the group consisting of phenyl
and naphthyl, or heteroaryl selected from the group consisting of indo]yl,'
quinolyl, benzofuranyl, furanyl 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,.s alkylaminosulfonyl, di(C,.¢ alkyl)aminosulfonyl,
phenyloxy, phenyl, C,¢alkylamino, di(C,.¢alkyl)amino, C,¢ alkoxy-
carbonyl, C.s alkanoylamino, carbamoyl, C,.s alkylcarbamoyl, di«(C;.s
alky])éarbamoyl, C,.¢ alkylsuifonyl, C,¢ alkyl optionally substituted by
mono-, di-, or tri-halogen, C,.¢ alkoxy optionally substituted by mono-, di-,
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phenyl oxy, phenyl, Cl1.6al kylam no, di (C. 6al kyl)am no,
C, _6 al koxy- (carbonyl ~Cl1. 6 al kanoyl ami ho, carbannyl

‘g& @? g}lﬁ z\fgl car banoyl , -(C,.6 alkyl)carbamyl, C, .

PG Fbnyl, C .6 aIkyI optional Iy substlthEQTqﬁﬁﬂﬁﬁm&”*
nmono-, di-, or tri-hal ogen, Cl'é'alkoxy optionally
substituted by nono-, di-, WO 2005/073234

PCT/ EP2005/ 000475, . .-

al kyl thi o opt i On(g i- ﬁal%n uﬁs%lqg mnvn mnalgosubsntvétgd by mono-, di-, or
tri- hal ogen; andpﬁaogmpmﬁsents hydrogen I n anot her

enbodi nent, conpounds of the fornmula (I) are those

mhereLgi 5 R3 reF &_nts hydr ogen, hal ogen, Cl.6 al kyl

optiondl |y SHBSPPIERE Yy nono-, di-, or tri- hal ogen,

Cl.6 al koxy optionally substltuted.by nono-, di-, or

t i anothal @R Bime 3 CompPRBf the forthiaGl) afd3R0sa ReeRind

i ndependently represent Cl.6 al kyl optionally

: | yl
ig?z;:‘éyt ed@g%gng%wgrar bO §|3C| ?ﬂ}%(lceptl@ally substituted by mono-, di-, or tri-

al kyl) car bagamgen, c%aigo@y@haﬁhtwb%ﬁ@@wﬁsbm@ 8r tri- halogen,

het er ocycl o- carbonyl yl am no

d|(C 6a|ky|)aq1no or C .6 alkoxy, Xa Ric 3= N~ NN
-l"RINRic HR:(N‘ in which 15 R3c represents

hydr ogen, hydhpxy carboxy, or - C,_6 alkyl optionally
substltuted,by‘hyﬁroxy, carboxy or (phenyl-substituted
C .6 alkyl)- carbanoyl; Xa represents -0-, -S- or
"-N(R3d) in which 20 R 3d represents C,.6 alkyl. In
anot her enbodlnnmhmmhonpounds of the formula (1-i) are

" R*and R® independently represent C,.¢ alkyl optionalIy._substituted by
carboxy, Cs cycloalkyl, carbamoyl, C,¢ alkylcarbamoyl, di(C,-G
alkyl)carbamoyl, C,; cycloatkylcarbamoyl, C; heterocyclo-
carbonyl, C).salkylamino, di(C,_salkyl)amino or C,.¢ alkoxy,

Jele
3c N 2 RSc
/

/

, or |

in which

R* represents hydrogen hydroxy, carboxy, or Cy alkyl optionally
substituted by hydroxy, carboxy or (phenyl—substxtutcd Cs alkyl)-

carbamoyl;

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

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

eriti,
W
et
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1 WD 2005/ 073234 PCT/ EP2005/ 000475 0 HO Rs i N Nf
R4 NNR RZ wherein R represents O:13, 0:n 11 Y O'n

Y'4/ Hn HYor '"~4 HHYQ*Yn OHS5Iin
%F@ﬁ}gﬁﬂ%presents an integer o; 0 to 2; Q rEpladaNpant47s
-NH, -N(C1_6 alkyl)-, or -0- ;'Y represents phenyl,
napht hyl , indolyl, quinolyl, benzofuranyl, furanyl or
pyndyl, 10 wherein sai dgphenyl, naphthyl, indolyl,
qui nol yl, benzofuranyl, |iffuranyl and pyridyl are
optionally substituted a substitutable position
with one or two subdtPtuents sel ected fromthe gr oup

consi sting of cyano,rhal ogen,
=

()

wherein

R represents

~th

H
H
H
H

=0

O=w

0O
v
n = v -
- H.
Y M
n Y
H

0
H
th
H
b
n
0 H -

in which

, or

T
L}

n represents an integer of 0 to 2;
Q represents -NH-, -'N(C,-ﬁ alkyl)-, or -O-;

Y - ‘represents phenyl, naphthyl, indolyl, quinolyl, benzofuranyl, furanyl or
pyridyl,

wherein said phenyl, naphthyl, indelyl, quinolyl, benzofuranyl, furanyl and
pyridyl are optionally substituted at a substitutable position with one or
two substituents selected from the group consisting of cyano, halogen,

nitro, phenyloxy, phenyl, C,¢alkyl optionally substituted by mono-, di-, or
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nitro, phenyl oxy, phenyl, Cl.6alkyl optionally

substituted by nono-, di-, or 5 WD 2005/ 073234

PCT/ EP2005/ 000475 -g tri-hal ogen, Cl1_6 al koxy

¥RePBAZ32¢ substituted by nono-, di-, or tri- RE/ERFEIH000475
and C,,6 alkylthio optionally Sgbst ituted by nono-,

di-, or-tri- halogen; R2 represents hydrogen or Cl.6

al kyl ; R3 represgn 0 en | al kyl .. s
optionally subst?’%aioggxg}" %g%gow%]%ﬁy S%thfnjﬁl_-éy g'on&{’ di-, o tr haloger_l
hat ogen, Cl. 6 al #dx3)4 alRBlhio dpNonaBly substituvddibg oho-, B3 or &idhalogen;

R 3b i ndependently represent C3.8 cycloal kyl,. or C J-6

al kyl gptionally, substituted C3_8 cycl oal kyl,

car bangyl , ER%S%fS@%E%FT)%gwa%bhenyl -7 10 substituted

Cl1_6 al kyl carbanoyl, C1_6 al kyl car banoyl , _

di (C1_Ral kylepresenambanapa, haléged Gy alk@alpkiora0f Elvaimet by mono-, di-, or tri-
C3. 8het erocycl ocar bonyl, Cl_6al kyi - am no,

di (G _6al ky¥ %ﬁ?ﬁ?wselkom.e al koxy, ro ~3t N R./N

R3C . or / N~/ R3c R3<.represents hydrogen, hydroxy,

carboxy, or Ckssal kyl optionally substituted 15 by

hydr oxy, carbgxy or (phenyl-substituted Cl1_6

al kyl ) caThbanmp\,_and R represents hydrogen, or methyl.
Preferred afe cdhpounds of the fornula (1) in which RZ
represents hydrogen. Preferred are conpounds of the

formula . (1) 4RsyWhich R3 represents hydrogen and

hal ogen preferably chlorine. 20 Preferred are

conpounds of the formula (1) in which R represents

hydr ogen. B efde R’e thdgpesdantypepresdst 6%, tidodlionnot &£ Bky! optionally

in which R repres ne of th roups
005! 073254 PorFEBBtsE; BhGueyeloifiyt caBRoM 0. aliytcarbamoy, phenyi-
. substituted C,¢ alkylcarbamoyl, C,¢ alkylcarbamoyl, di(C]-&alkyl)-

carbamoyl, C;; cycloalkylcarbamoyl, C;gheterocyclocarbonyl, C,.ealkyl-

amino, di(C,.salkyl)amino or C,.¢ alkoxy,

3c .

R

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

Rf represents hydrogen,'or'methyl.
Preferred are compounds of the formuta (I) in which R? represents hydrogen.

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

preferably chlorme.
Preferred are compounds of the formula (I) in which R* represents hydrogen.

Preferred are compounds of the formula (I) in which R’ represents one of the groups




e

FTE

10

15

20

11 HOH The preferable conpounds of the present
i nvention are as follows: (7-chloro-5-(4- !

hk uor onet hyl ) benzoyl ] am no} benzyl)i
‘&bgyg?g§?+n1dln 8-yl]acetic acpd; 5 ngﬂﬁB&BmNM7s
(7-chloro-5-{4-[(3, 4-di chl orobenzoyl ) am no] benzy])imd
azo[ 1, 2-c] pyrimdin-8-yl)acetic acid,
{7-chloro-5-[4-(2-n hhhoylan1no)benz&l]|n1dazo[
1, 2-c] pyrimdin-8-yl cetic acid,
[ 7-chloro-5-(4-{[ (-ZE) enyIprop-?;ﬂq§¥b$@n1no}benzy
[)imdazo[1, 2-c]pyrimdin-8-yljacetic acid;
[ 7-chl oro-5-(4-{[ (2E) - H. (4-chl orophenyl ) prop-2-enoyl]a
m no} benzyl )i nudazo[ 1, 2-c] pyri mi din-8- yl]acetic acid;

%h'?{lif“’fﬁa%le&‘)‘aﬁ“’é’ﬁ‘mf S5 SrEER yvaRtioR dTese AlipMpi ni dazo[ 1, 2- ¢
]pyr|n1d|n 8-yl )acetic acid;
[ 574(11@& E4a- qmr(tmhmmm??m&&qumgweﬂﬁmnm&zgﬁ Nz b sl 3%y Jacetic
2-c]pyrimdin-8 acetic acid eir
t ’onerlc and stereoi sonmeric form and salts thereof.
The i midazo[1, 2-c]pyrimdinylacetic acid derivative of
t tyechfopd- 3 4ldichRRMEo
agt I Vi tf/m{L11 ghey are, t hg?ég?gé g&&ylﬁgt[ab * zg‘iﬁa’?‘c. ar%f”?“““ acid;
he pro | axi s and treatnment of 15 di seases ‘
s%‘ r ? é%(%ma?mh@mm)h@tzﬂm@azo[Whaysm@an -f-yBagetiy acidhe
i m dazo[ 1, 2-c] pyri m dinyl acetic acid derivative of the
f[O&ﬂUﬂo@-(@{@@Eﬁ-@%héﬂykaﬁj 2—@15@]3%0?&%\6@11}&396[1 bQﬁyﬁﬁﬁﬁF—@ﬁEehc acid;
or preventlon of | ergic” di seases "such ‘as as
3% FRInItIS atopic dermatitis and aIIer
ﬁ]%a AR (“Aegserivad)nstr-2- Pr@yﬂ@mﬁ@mbanzw)yrm@m[1(2rc]m)nrmdm -8-
Smpuﬁbggduseful for the treatnent or prevention of
-di seases 20 such as Churg-Strauss syndrone,
sigus itis, basophilic |euken a, chronic urticaria and
ad SR rdiclorqbsAeslapinalbeizy indold dctipini s adagatie 2gifls o
related to CRTH2 activity. Further, the present
l[mv@{[nJ(ﬁﬂucﬁ}bﬁ&hmﬁnﬁynjﬁﬂzh@%@&@hm&ﬂ%ﬁ'1 d]ﬂ,%ﬂ&tﬁfs Gt bicid.
t he conpounds, described abové and opti onal
ﬁEf?arl‘;lrraceutlcally accept abl e exci |ents MD 2005/073234
EPSYEB o0 Pisreosapeny iy apbralisthergpll " al k" and
"al kyl"™ in al koxy, al kanoyl, alkylan1no

%k)ﬁhldﬁﬂoﬂ@@ﬁﬁﬁﬁlﬁlbyla@uk%hﬂ RAVA08 Wk PROBYhula (1) shows excellent CRTH2 -
té%lsgl honyl am no,  al koxycar bonyl ,

QIHE | HiY /G- Detgloas. uitbie espAcily for dhyy rreripylaxyg and treatment of

Hisae@rassaﬁxa@aanﬁbﬁq*ﬂab&wi radical having generally 1.
to 6, preferably | to 4 and particularly preferably I

' 3 ca t ons, esenting |IIustrat|veyy and
&@Fg{}qay}’,r{g }Wﬁazo@tl%]pynmzdmylacetlc acid derivative of the formula (I) and {1-1)

are effective for the treatment or prevention of allergic diseases such as asthma, allergic rhinitis,

atopic dermatitis and allergic conjunctivitis.

Compounds of the formula (I) and (I-i) are also useful for the treatment or prevention of diseases
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

descnbed above and 0pt|ona11y pharmaceutically acccptable exc:p:ents
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5 n-propyl,isopropyl,tert-butyl, n-pentyl and n-hexyl.

Alkoxy |IIustrat|ver and preferably represents
Eﬁﬁ% ethoxy, n- pr opoxy, isopropoxy, tert- buto G
U633 and n- hexoxy. Al kanoy]. il lustrativelRF-% 5/000475

preferably represent's acetyl and propanoyl. Al kylam no
represents an al kyl am no radi cal having one or two

(iAele Fﬁ@rngeiﬁfdl 18 ‘%Ju? gilﬁﬁ) 1:13111}‘5664}', alkfhoSL RAY laftRNE &ylaminocarbonyl, alkyl-

illdstrativel preferably repreSeéenting

rr@mhyﬁlé}?honﬂ, algxlp.g@hamlmno rﬁl]@xw;,hoayh ploxycarbonylamino and alkanoylamino
| §ﬂ3? gﬁyaﬁnﬂgﬁp%r ﬁ%ﬁ?lﬁfﬂbﬁ%}x ?dnrfa? gi’gﬂgg\'%ﬁﬁgr%fyap]tgl%é r?Ireferably 1 to 4 and

I\I-paﬁh;]irlyl‘ybrcfaialﬂy It a3 mbonl\d{m Teplesditing ﬂ)lmslrfaytﬂmmh}referably methyl, cthyl
N-i sopropyl - N-n-pr.opyl ami.no butyl - N-ret hyl ani no,
NPEERY SRUREDR DA R KRS hexy| * - et hyl A no.

Al kyl am nocar bonyl or al kyl car banoyl represents an

alAquammastamoml preRehbEateplasnisn@etBony, @thoxyl n-propoxy, isopropoxy, tert-

ndependently sel ected) al kyl substituents,
i PYEb PRETIOR Hd BRIV ef er abl y representing met hyl -
am nocar bonyl , et hyl am nocar bonyl ,

nm&@@ylme&a&;wp aﬁméfyﬂablylre@@mpwe@mnmqnmﬁm nyl, tert-
but yl am nocar bonyl, n-pentyl am nocar bonyl,

ylanlnocarbonyl N, N- d] hylanlnocar .
Nﬁl—qﬁl ! ram%@m%ﬁ%%m&’eﬁﬁa REE S| DR (m?‘y BOAGHY S selected) 2l
NeybB1tAts; Mubedtvap Bh@ pleneny %&XémmF methylamino, ethylamino, n —propylarmno 7

N—|sopropyl N- n- propyl am nocar bon
NISPRIORNARNEAN- ot rpIasmine o S pRyfayine, e “beyyamingn N drdippthylamino, NN-

2&% Ao CI@E!%?M Imcﬁ'f}ﬁnl\'iJ‘Nr}ﬁ&H)h:f\bh-gﬁ)EﬁXﬁﬁm 1@%@{%910&111.;,@3,@“0

kyl am nosul phon represents an am nos
r Hd1be1al-th*n>ﬁﬁgum; éi-@jhylwnrpf(ntﬂd@pe wdﬂehitnrfyxyl%rr@&wbayno
al kyl substituents, illustratively and preferably

eﬁ.ﬁ{/?ﬁﬁ%&drﬂ&rﬁﬁ% 2(;(1@&?%&%?91@3{%9&51 an al Iammocarbonyl radical having one or

am nosu am nosu p onyl , .
i %\@;ﬁrﬂdmﬁhéﬁmﬂh @@@qtq@h oyl substyentshilipstragivéin end prefepthbnagpresenting methyl-

Wgt{yﬁé%)% }%@#gﬁ%ﬁﬁé%ﬁ)},ﬂ%lﬂ%%%&lp hi%}%l)[:)ylza.mmo-caﬂaonyl, tert-

deitiarhiaevarbosy) Iphmtwdminmmomﬂl n—hb%nﬁ;daahﬁnyb 5 dimothylkeminocarbonyl,

- wﬁc}xgﬂﬂa N n ! Ogylkla ypﬁsmeﬂp mlﬁodarqonyl N-methyl-N-n-propylaminocarbonyl,

|sopropy topyram no
I\}Msehup)ym Npmplhmlrmmm:mgul phmyjl-N—NeteylhminoMrbprge ntNrethyl-N-n-pentyl-

| h |-|\|- hyl | ph | .
T TR P DG ber anct ot o or bl o

represents nethylsulphonylan1no et hyl -
SAlkﬁhﬁ:lﬂyslua:mibm rcpt‘esﬁmmfﬂ zﬁlqll@@mylpamymmdmal havmg one or two (independently

|
'E*gﬁsfﬁf fed BB e Bkt ey sRERG Heyinosulpbonyl,
Woga ?ET/ ﬁﬁ%@ﬁﬁhﬁ@ﬁ%mﬁ 11 lsﬁb@ﬂyﬁﬂbhﬂﬁ]ﬁhﬂ tert-butylamino-

ustratlve and preferably represent

ﬁé‘?h‘t}s‘(& @aaewhmmosxémaxly eﬁwéﬁwnos%pwwpl‘l Nsgippetiasriesulphonyl, N.N-

Yo cheteTabiaY =N st ats Wkﬁhyltﬁﬂetlﬂﬁhﬁﬁw&ﬁ’ﬁ \Qﬂ%’ N.methyl-N-n-propylaminosulphonyl,
n- héxoxycarbon

n- pént oxycar bonyl % :
lé@(wé-&dewpﬂﬁmesumhméx Netftbiv m ﬂarp\newéﬁhgbyl N-ethyl-N-n-pentyl-

LERISSHIhS! T NIPKAGRR DM AT ARiph &l ROXY -

Alkylsulphonylamino illustratively and preferably represents methylsulphonylamino, ethyl-
eulphonylamino, n-propylsulphonylamino, isopropylsulphonylamino, tert—butyl-sulphony]amino,_ n-

pentylsulphonylamino and n-hexylsulphonylamino.

B
: i

I
N
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25

car bonyl am no, n-propoxycarbonyl am no,
i sopropoxycar bonyl am no, tert-butoxycarbonylam no, 5
ar bonyl am no and n-hexoxycar bonyl a

‘%?Egﬁggpgﬁlno illustratively a q preferably ?@E?@@éﬂ?@m“75
acetyl am no and ethylcarbonylan1no Cycl oal kyl per se
and in cycl oal kyl am no and i n cycl oal kyl car bonyl

r e\pbkoamarﬁosyl allm;;tﬁ[v@m aki§ pre@erablifreprogants ﬁt@thGﬁﬁQﬂb&h)leet}%x}dﬁrb%nyl n-prop-
and gi rabk% 7 cargon atons, illustrativel J

p PEXBPERILySOPF B%C}’é‘rgr At rert-ayf ygztgp%y P-PERLGEICEBORY) oD n—hcxoxycarbonyl
CAGlRRRMoNlamicd Glreaesly ﬁ'@px@fé&!bﬂh?ﬁ?kwnts #9thoxycarbonylamino, ethoxy-
Cycloalkylan1no represents a cycloal kyl am no radi cal
h&&Fbanylagins. @rpwmyc(arhqmég@n@emnrgposmaéa@médpmo,cgectmkagarbonyianuno
SH Béﬁtb%ﬁ%n?lanﬁrlo Mah! rh@)H X&L%nﬁgﬂmp referably

represénting cycl opropylamno, cycl obutyl- am no,

cycl opentyl am no, cycl ohexyl am no and

cHdretyianing ilnstmtyehGydipodirkly carerofypbetylithins tuddthylekipnylamino.

and preferably represents cycl opeopyl car bonyl ,

C@%ll(%gg% r se gc?f(!:al oea%c;ll% gy oalkylcarb(aqy] represents a cycloalkyl group

Ing h@ptryllhc ér tmoﬂydnd ﬂrEfcﬁb}yl 5 per7 sebandtoins, amyﬂramia cend preferably

Pl SRR PR GRS HTRE Y anBrn o5 16 14

carbon at ons, |IIustrativer and preferably repre-
S@)Mda]’@laplh'erryﬂresemap I dyellkydantinoriadineg i Vingeonelor 16 Mh&pi:n&@ntly selected) .

B RN O T -

i dedinrs ty@dpbn/cellammamjrcbhﬁfyarrﬁbl ayid ExehegFRhinBg
phenyl am no, diphenylanino and napht hyl - 20 am no.

'g?% I’?)%/ rlgz?rgé/nﬁrl JI gttlvrﬁ pﬁP(}eﬁ)ﬂ\é‘g%? 6%‘?&&:{]&2'{;)}& Oé)éc{;&\/r car %r}qu cyclobutyl-
serbamd, qyciomwaﬂaﬁyj BlohexyR 8o kifdrcoelbhep6asaanyl
represents an aromatic nono- or bicyclic radica

havi n aII 5.t0 0 and rabl 5 or r|n
KB 5% By Y i) e pinefﬂélfé’rﬁ P et st do dfigtelic aromatic
seibmmraﬁrcolnmavh@ @hatiD 6an3k S‘ctaﬂbﬂzg afns SilluBraginély Mnd preferably repre-

lL.ustrative n 5 eferably representing thienyl,
fse’nfmg phensly ?%’Rﬁvfa“gﬁg%{%%ﬁwﬁ- oxazol yl , imdazoly],
pyr|dyl pyrimdyl,- pyridazinyl, indolyl, |ndazonI

b‘eyimihu rramydcnts baenmtahﬁrmphemml havifigi ¢l d'JrnWo; (independently selected) aryl
Q ui no arylamno re ﬁents an

ﬁlé )}?Ug%}twalyrag gqr b%)é prﬁécngqgep%py GO diphenylamino and naphthyl-

émnﬂependently selected) het eroaryl substituents,

iIIustrativer and preferably representing

th|e yrrol yl am no
% WA ‘Tﬁ%"e Efm?vf%fﬁcmscn?QWw%w 1yl 374 paghthylcarbonyl. .
pyrldylanlno pyri m dyl am no, WO 2005/ 073234

Ha—EfOEB’Eﬂ@Eé @M?ﬁt&ro&ﬂy&nﬂﬂ& ﬁrfidaéicfﬁél’ﬁﬁi‘%ﬁyl rh}ﬁé@ht‘s’ lafBioBfaiic mono- or
am no :

lé}él gtorl %I E?gmé‘ﬁw §Fﬁ lngU%T ang HSFIfer%hlﬁ AOPT 6 ring atoms and up to 5 and

bx&&%ly"l?'tb Yk 20ns sElRited P&k )ﬂccg?JuB @&%kstlh% LUS 1T AN @l¥étratively and
and preferably represents thienylcarbon
prg b'gpggsﬁqu g thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl, umdazolyl pyndyl pyrimidyl,

pyridazinyl, indolyl, indazolyl, benzofuranyl, benzothiophenyl, quinolinyl, isoquinolinyl.

Heteroarylamino represents an heteroarylamino radical having one or two (independently selected)
heteroaryl substituents, illustratively and preferably representing thienylamino, furylamino,

pyrrolylamino, thiazolylamino, oxazolylamino, imidazolyl-amino, pyridylamino, pyrimidylamino,




10

15

20

25

pyrrol yl carbonyl, thazol yl carbonyl, oxazolylcarbonyl
i m dazol yl - car bonyl , pyrldylcarbonyl )
‘gﬁrinidgacarbonyl pyrlda2|nylcarbonyl

V8% bonyl , i ndazol yl carbonyl, benzof ur arBGRER05/000475
onyl , benzothlophenylcarbonyl,'H%inolinyl-carbonyl,
i soqui nol i nyl carbonyl . Heterocyclyl per se and in

h ?&ijagﬁ%l?rln%l c ar&?yrf%?m?rj rdgfo? rlgn‘?iﬁ a W}Eap% moy %nm{hldphenylannno,

hqmamﬁgyamma1ﬁﬂdm6mhmhﬁM1ng generally 4 to 10 and
preferably 5 to 8 ring atons and up to 3 and

erably up to 2 hetero. ato and/ or het rou
oHe {saa@’ ahoRth flﬁ@ﬁﬁtb’ﬂlar &t weerd FREFSEHS N lepyldasboniy furlearbonyl,
apgiroiidarbobe BRlzENREVERY, okadiyicaibnyd aﬁnﬁﬁzoﬂﬂtdﬂbﬁﬁﬁd p@'ﬁdylcarbonyl

partially unsaturated. Preference is given to 5-

SPYRMAYFaspih rRyEeayicatbanyly dtdelylcabemilo erylézo})ﬂcarmwb dnlegzofuranylcarb-
h@r\ﬁh Wi hidpfer YRR S b AEESH), SRl O OuP

consi sting of "0, S, such ratively and
preferably tetrahydrofuran 2-yl, pyrrolidin-2-yl,

' phetergrychil e s land pyhﬁgppyﬂbﬁcarbopyl pepresghisyd mono- or polycycllc preferably

n{'ﬂfn&h ol Bl@%lllc rBﬁ:Irg%%c% g@i’él radlr;laﬁshi‘zl'lent I‘F[cgé%ylfjj 4 ocl%raplg B%Ifcrably 5to 8

ustrativel
t g adrychnd fup rttaih aigl praﬂetabby!p to 2 yhytemaltqm}kl ané/oPhatan lganyd selected from the

p%(,[,ﬁé)? oaggtﬂ'lg O%I\F"H %ogél)lahd %é)r r'llcf'xl I nelgo?{sczgﬁ géléafs can be saturated or partially ‘

ar bonyl™; “norp
pasityadtedxaarefprenmargb@myé 5- Ehﬂ%@hﬁﬂﬂm&ﬂﬁcﬂ’cﬁE shﬁMEN’lHe@tbcyclyl radicals
C}%nfgggu%d UOfonl%e[t]gP If:ﬁ(t)ﬂnenw g::tlib%om 61%62%‘8 rgcsa%gt}ttlnén¥%]tl and S, such as
Qﬁﬁd&hme[}g ai @ I profeSblyn @uBhyvedfined 3-yl, | PyraaR.- 241D QHroBIi-S-yl, pyrrolinyl,
r ore. of Ehe substituents, such. as am no
g?ﬁﬂ-mYkgwﬁ%wyw @P&Mﬁ“mﬁﬁﬂyhydroxyl group of the
conmpounds used as starting naterials or internediates
Hefer@IVIRLBHSO Uslhpérietye Cztnﬁd ﬂaéferablpr Q&;ﬁ@s%htﬁlg t&FaBRofuran-2-carbonyl,
knomp to those skilled in th npl.es. of _the
plidine-Z5epropshy ﬁé’"ﬁl‘@“ﬂ%§€?‘i’fb’édpwlm@?®9@ét Piperidipgsgihenyl, morpho-

uﬁagnggﬂl e slesarbdmdr.d Edition)" by G eene and
Wit s, Jo#%la?leg%and égﬁs New York 1999. 25 Compounds

%aﬁthe formul a of the present invention can be,

BQBEMFN%Q%E{ NEQared by the Method [A],

[B] [C], [D, [E, [F], [, [H or [I] below WO

m&géﬁaﬁgﬁﬂﬁe P%ER%QQSIQ éﬁt&nveqaaon EaWehElﬂ bl 1iRitéd to@e prepared by

Z+ ~ O H-0 R a Ll R33i (II1) /] N- / }
combmmg various known methods. In some embodlments one or more of the subs

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

Compounds of the fornm]a (D) 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.

ituents, such .

iy
\mw-“";
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removal of Z, NN~ NN N- N Step A-1 Step A-2 RR\\

(11) H hVFI(IV) INR (1-a) HN Ria H Conpounds of the

formula (1-a) (wherein R and R are the sanme as

W&%"Pﬁé‘&? ove and R' is OHHAOpP fly Y HPST/ER2G05/000475

in which n and Y are the sane @S "defi ned above) can be

, for instance, prepared by the follow ng procedures
ovadieps. In Step A-1, conpounds of the formula
(mhereln R', R3 and R are the sane as defined

above and Z, is Cl.6 al kyl, benzyl, 4- nethoxybenzyl

or 3, 40d|nethoxybenzyl) cap be prepared by the

are the sane 33 ode ned above) 10 wit
conpeunds of the $6Tﬁulaf I (¥here|n R' isR
' ove af¥ L, represe IeaV|£g grioup \J}

i nstance, hgloge /atoﬁT@ﬁEﬁ Ny Ny

chl ori h&~ Brom ne and j odi ne atom azgl e §uch as

i ni dazolle and tria?®%, ang fﬁ € reactig

i in a solveft in ing, for |nstance, '
hal ogenat 8d Yy dt ocar bons such\asd dirRChl or onret hane, AR
chi or of @y m &ng 1, 2- di chl or oef hane,N et hers such asta  ~
di et hyl ethem 15 |sopropyl t hér, di oxane and

: tetrahydrofuran (THF) and 1, 2- d|nethoxyethane

Pamncy e BT o e b oL e i AR oo and R” i

'N N- di met hyl formani de (DVF), N, N-dinethyl acet anide

( )y and N-neéhylpyrrolldone NMP); urea such as

1, 3- ghyl 2- n1dazoI|d|no ) ); sul foxides such

as~di Ayl sul DVBOT i ot hers. Optionally,

two or)noré€ of the sol venjs s@lgected fromthe Iisted

above can be 20 mixed and used. The reaction

tenperature can be optionally set depending on the
CAMRAMNIS AP 2R ﬁﬁﬁta? QCf n-gg' Qbov%)%ﬁ b Ofbrgr%%@er efir€d byPthe following
usual I'y, but not Tinited out 0C't ,
prrefedurapinywepenst 20' C to MD 2005/073234

PCT/ EP2005/ 000475 -14 100-. The reaction may be

CIRAREHGE. ?@o&?&mdyéﬂﬂé fo¥mulB @V LGSR ' R>24d ROME $1e3BFk 25 defined above

pref er abl
and Z; is Cy¢ a]kyl benzyl, 4-methoxybenzy! or 3,4-dimethoxybenzyl) can be prepared by the

reaction of compounds of the formula (I) (wherem R, R* and Z, are the same as ‘defined above)
with compounds of the formula (IT) (wherein R" is the same as defined above and L, represents a
leaving group including, for instance, halogen atom such as chlorine, bromine and iodine 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,
isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro-
ca;bons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N-
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP);
urea such as 1,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethylsuifoxide
(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 about 20°C to
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~ N hydroxysucci ni nmid

hours. The reaction can be advantageously conducted in
the presence ;of a base including, for instance,

di um car bonat e, potassium carbonate, pyridine,
%&?@Pﬁ@?ﬁﬁﬁne and N, N-di i sopropyl et hyl am ne,  BCI/EP2005/000475
di met hyl aniline, diethylaniling!®and others. In the
case L, in conpounds of the fornmula (Il11) (wherein Rya

| S1009 MY r&Qbtich mdy deolMlickH &, &GQ%}!,YB@FOI]%%%g'EQ , PPHRErRd preferably 1 to 12

defi ned above) reépresents hydroxy,

‘fokamra (N) (wherein R3, Rand Z, are the same as

defined above and Rais OHO nor Y 10 Hin which

n : the sa as, defined .abhove) can b r epar.ed :

oy Rt i S oS PR R R G 8 PRt 4 e FERGRE, for instance,
( veodiumi qartidBate Fporasslund, cafblosaté, Herigiasrariabylgahé Aed Nalau@propylethylamine,
vW%h &q%gfun S qf..he@w£qgnula (I'11) using a coupling

adBREY HE PR MR erifie padethifite . carbodii ni des such as

N, N-dicyclo- hexyl carbodiimde and o .

1-I6 Srecthdwd, iy doaiFoiiad bOMY Formdt Gloh WhiaiPRUEd mi de; _
benzotriazol e-1-yl-oxy 15 tris-pyrrolidi no-phosphoni um

hexaf | uor ophosphat e BOP), di phenyl phosphoryl azi de.

- hydr oxybenzdpi azole
t\hg i ke can |[be used as an
flap. The r [ y be

i ncl ufing, for instance;
such as di chl-or onet hane,

nonohydrate (HOBt),
accel erator of the
carried out in a solven
hal ogenat ed hydr ocar bon .
chl orof orm and 1, 2-di chl oroet hane; ethers such as

di.. et h: et 20 i sopr. et her, di oxane and ' o
C STV Bt o4 o oS SRR SSPsbR Ge WA, ompounds of the formla

a(Bavhccein RY RO 2Bl hosube sduehis ashiree pERBEd R'0isuene and
xyl ene; nitriles such as acetonitrile; am des such as
N, N dinethylfornaniq§ (DMF), N, N-dinethylacetam de

(DMAC) and N-net hyl pyrjf oli done (NMP)@ urea such as
1, 3-di met hyl - 2-i m da pAdbne (DM )| sul foxides such
as di nmet hyl sul f oxi de L Oy and obther Sy

Optionally, two or nore l@f the solvents selected from
the |isted above can be 25 m xed and used. °’

- inwhichn and Y are the same as defined above) can be prepared by the reaction of compounds of

the formula (1) (wherein R?, R and Z, are the same as defined above) with corppounds of the
formula (Id) using a coupling agent including, for instance, carbodiimides such ﬁs N, N-dicyclo-
hexylearbodiimide and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, benzotriazole-1-yl-oxy-
tris-pyrrolidino-phosphonium  hexafluorophosphate (PyBOP), diphenylphosphoryl azide. N-
hydroxysuccinimide, 1-hydroxybenzotiazole monohydrate (HOBt), and the like can be used as. an

accelerator of the reaction.

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 dictﬁyl ether,
1sopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro-
carbons such as benzene, toluene and xyllenc; nifriles such as acetonitrile; amides such as N, N-
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP);
urea such as 1,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide
(DMSO); and others. Optionally, twa or more of the solvents selected from the listed above can be

mixed and used.
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3 WO 2005/ 073234, PCT/ EP2005/ 000475 -15 The .reaction
terrperature can ‘be optional |y set depending on the
ﬁ@[@&} to be reacted. The reaction tenperature i

LTS'ut not limted to, abput OC to 180C]"CT/EP2"0""’00"‘75
preferably about 20C to 100C. e reaction may be
conducted for, usually, 30 mnutes to 24 hours and

prEfeaeaiby teﬁp&z@mi&canfwlﬂbﬁonaﬁy ket dﬁicﬁ&lné\oﬁ tthdaﬁﬁp&uﬂd&) B reacted. The
the f.ormul a (wherein e the s

adeafEps Wg@méﬁﬁ élfuaE&rP%aot&ngﬁsgﬁ% Gb%’y OtCh@ o pisfergty about 20°C to
Priober Thy Radiof Wy Be cHauQQIMBRURARY, B0 nlil\Res\ 18 2 Rs Hd\ﬂrefcrably 1t012 -
(wherein R', R3, R4 and Z, are t¥1e same as defined
ablgye) | The renmoval of protective group Z, can be
conducted by using a base including, for instance
S%“SH: Aydrg b/ el '

oA e b DN P PRS0 M e s e
H@bove}-laﬂ betpréphted cbwoim:temptal atprdtectivd gBBp 3 oﬂ‘menpounds of the formula (IV)
d bl QN ogenation using a

g}%ﬁ%ﬁ? éﬁu%ﬂl eﬁ léePS%mg %’rﬁg%d a%wepl adi um on car bon

and pal | adi um hydr OXi de, when Z, is benzyl ,
4Thetr¢m&ybeﬁmryﬂectme gBoup- Zil qaetbh oriydueind Pl usibg 3 deset neluding, for instance,

d?(pdrn% Eﬁﬁ%}gé‘e ﬁ%pun‘tp ﬁyd?om%&{lfo SE‘!SIQ!% hydrox%ago?% ad mclu%mg, for instance,
2}.133-1 C[IIBIh Imﬁm&p&mohcﬁyardoBE:ﬁ 4F, lhectepmdumm al(oDEﬂcme \Myélydro genation

r Ssé’éﬁ'f’ ! %S;HIC émg,at@/ }nétgrgc(gfﬂaﬁ?cﬂlxggrté gﬂ}%}%&%g %‘Lﬂﬂh‘m l?.yélroxlde when Z, is

f banzyin Stacheybdhallag Smaixﬁ&htfkyﬂd’n@ﬁaAb@ﬁﬁe @d]bﬁd?ect:é’(ﬁcan be done by using a
di chl or onret hane, chl orof orm and_1, 2-di ch oro .
CTHETS Gt 0 SPGB Sxiter (A Do %w}ch oBt RBfieyano 1 4-benzoquinone
D@ ehe ) it Sidetloytheptylsra-dithehdxyBedyl. :
1, 2-di net hoxyet hane; aromati c hydrocarbons such as
b nzene, t ol uene nd Xyl ene; dipethyl formam de (DVF),

f:wpié&aélt grﬁnalé éolveit igcluding, for instance, halogenated h drocarbons such

disriﬁ&mfyrbm&hﬁle5 cﬁorbﬁinhaatﬁﬁ Ar0giidrbBthdyy dierduit@ne diddidiher, isopropyl
1, 3-di thI-2|mdazoI|d|none

NEREL 41%3}59 F’?doﬁe}TéhYﬁE?ﬁlg&r{ Npfady ands b&-ﬁigg{qt@éget@g@,hargganc hydrocarbons such
CsnBbibsk Stuiu%@(hr@ex)ﬁm%emﬂf&%&k& EUEh, Btheth @%&gﬁﬁ@é (DMAC), 1,3-

et hanal |, gano | sopropanol and tert-b

v@a\%thyiawﬁ tave ro-@iiﬂ)@ﬁmvrlwnq YRS, 1.Agireetyl-2timidazolidinone (DMI),
NUBM PSSRl Rt R A thhes shat %ddlﬂbtﬂy@ulﬁ)%c k@ﬁl\'ﬁ@} eflcohols such as

and used. The reaction tenperature can be optional
setthagel 6henohd -waParhk isepproainig wrbbwench, evr enl otpre Optmnally, two or

r ed t o,
LRRSH B SAGHRA o B SRR 0 R 0,

The reaction may be -conducted for, usually, 30 m nutes '
tihe 2gpchouiesPerRErranfherapbbnally setglepepding oarthe cogpapasarielde reacted. The

qgacﬁ&?te&x éﬁ%dkg: (ukllah% 1 o AR L%E%LL}? £‘¥oa1_ 2080 e 19016 Bout 20°C to

synt SI ze nven |
100° C The reaction may bc conducted for, usually, 30 minutes to 24 hours and preferably 1 to 12

hours.

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

methods.
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WD 2005/ 073234 PCT/ EP2005/ 000475 -16- [Method Bl 0 O
O zj O Z~Q0 3 RR3'i HAZ2 RiNi (V) N N renoval
NNR4 Step B-t R4 Step B-2 R4 | /HZZ 722 (I11)
W"?’W?“H NH(l-b) HNHH Corrpounds of t hBCT/EP2005/000475
formula (1-b) (wherein R3 and Ribare the sane as .
defined above and Z2 is f H*nY \~Y Hor 5 in which
n hod @B € the same as defined above) can be, for
i nstance, prepared by the following procedures in two
steps. In Step B-1, conpounds of the formula (V)
(mheregn R3, R4, Z, and 73 are the sanme as defin
above)jcan be prepared by fithe reaction of conpousds of
t s la (11) ef i , R4 and Z, aret sanme
as defined above) jw th onp unds of the f or mul
s tHie 4ane ay” . ef i ned above) usiing

sugh as so ky tV ac&td Yo bhydr N N~J>

presencd of an agl dB§uch Lacs i'c acte Bepr . Ho
hydr o8B or a (ﬁ%hy agent such as '/4-\2
mol ecul ar gves. The reacti ok ey ibescarried out in~aX/)
sol vent (M nc mrﬁg, for instvnce, hal ogenat ed “b)

hydrocarbonq% such as 1, 2-di chltbroet hane, ethers such
as di et hyl he |sopropyl et her, dioxane and tetra-

15 hydrof uran (THF) and 1,2-dinethoxyethane; aromatic
hZdmpesibeihls: fouak @) betrzanR) ard®* derk: amne axddfiaetabodddhd Z, is
others Optionally, two or nore of the solvents

selected fromthe I|i st above can be m xed and used.
The reaction tenperatur can be optionally set

dependi ng on the co nto be reangd. The rl

Y

H , or
in which n and Y are the same as defined above) can be, for instance, prepared by the following
procedures in two steps. ' l

~In Step B-1, compounds of the formulz (VI) (wherein R’, R®, Z; and Z, are the same as defined

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

are the same as defined 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 2 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, isopropyl ether, dioxane and tetra-
hydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such as benzene, toluene and
.xylcne, 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.
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reaction tenperature is usually, but not limted to,

about OC to 180C, preferably about 20Cto 9 20 100'C.

The reaction may be conducted for, usually, 30 mnutes

VO 8% Htis and preferably 1 to 12 hours. WD PCI/EP2005/000475
2005/ 073234 PCTI EP2005/ 000475 ~ %7 In Step B-2,

conpounds of the fornmula (I-b) (wherein R3, R and Z2

ar €. ) Q3

Sl P PTRR REn BUEW AN 16 oA EPAL B sl e o)
f ¢Rmbe Bregavad)by thetremenahof pRectiRg groflp Zaafdodgovadeoftthvefosauie (VI) (wherein
as:dgf i pne 0 i 7 ner of .Step A-2 faor

tz{e’ R|cirie]'pézji\¥:1 Z%i %g)t% &é‘%n%o%gﬁag‘{ 8@? he ¢ 8F 13% f'lfqra(ﬁf.g%’ A-2 for the
Corepanahatsof obmpdueds o thefbranu(a\(J-a)ar e conmmerci al |y

avai | abl e or can be synthesi zed by conventi onal

h?g}fsnidj g%o%ﬂ%%&drgfoé?\rﬁégw%giab%er‘ggn %q: %yn%e's;]-zc% by conventional
Nmisttbdss NJ Step G1 N. N Step G2 a R \ R4 1\ OH
RO 10" H /y't NN~ 11 N ((Il) HH-HY (MI1l) HH (I _c)
H’\Z H npounds of the formula (I-c) (wherein n, RS,
RMpHdSd e the sane as defined above) can be, 10 for
i nstance, prepared by the follow ng procedures in two

ep -1, Conpounds of the formulagVill)
ORS, , Y apd Z, are the sanme.a efined. -
can be p eparzedg_ the reaction of c@rrp unds of

e (14 (whegei nl R3, R4 andad z aRr
above}=wi t h yds of _the for
andstey car e t htds N Step C-2
‘ . ) - y .
R . R O H
. 0o M
TR N)LN‘H_);Y w/U\N‘PH"Y
an ! Vi) O o Lo HH

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

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

In Step C-1, Compounds of the formula (VII) (wherein n, R? R*, Y and Z, are the same as defined
above) can be prepared by the reaction of compounds of the formula (II) (wherein R’, R*and Z;
are the same as defined above) with compounds of the formula (VII) (wherein n and Y are the

same &s defined above)

. The reaction may be carried out in a solvent including, for instance, halogenated hydroéarbons
.such ‘as dichloromethane, chloroform and 1,2-d’ichloroetﬁane; ethers such as diethyl ether, iso-
propyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons
such as benzene, toluene and xylene; nitriles such as aceto:_aiﬁ'i]e;' amides such as N, N-
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) 2nd N-methylpyrrolidone (NMP);
urea such as 1,3-dimeti1y1-2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide
(DMSQY); 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




10

15

200

sanme as defined above) 15 . The reaction may be
carried out iin a solvent including, for /i nstance,

hal ogenat ed hydrocarbons such as di chl or omet hane,

WRI28507883M and 1, 2-di chl or oet hane; et hers sucHPGIREP2005/006475

di ethyl ether, iso- propyl ethet8- di oxane and

tetrahydrofuran (TBF) and 1, 2-di net hoxyet hane;

ar [ : t.olyene

PTG e LR GBY B BhanSHE e B8P 6 il 8 24305 Bty 1012
Nhodds. di met hyl f ormam de (DMF), N, N-di net hyl acet am de

(DMAC) and N-net hyl pyrrolidone (NMP); 20 urea such as

1,.3xdi hyl - 2-i.m dazal i di ngn DML) ; swulfoxides such

2 SR s PG BT QMG hoFs X' Gt Wi Riysame as defined
t \Wbovay caffbe repired Bethe dnveal & psidcasd @dud Z,0NchbRGouniis b88le formula (VIII)
agove .ca 3b§4 m xed and used. The reaction tenperature

c AKDSSEN Bt i Bnd1arg Zeut thyspanis debinedmbevsemadimibn ruangr of Bigp A-2 for the
r ir@6bn of BEmpRAUr R T @iN@sAt Ure is usual ly, but not

I?ﬁgt ed to, apbout OCto 180C,)apref9rabl y about .20'C to

WD 2005/ 073234 PCT/ EP2005/ 000475 -1g 100'C. The -

r E9RPPBAS e ﬂ%ﬂ%ﬁ‘@@@fﬁe@@ﬁ?ﬂ@@ﬂﬁlag@ or gy beisyrihesiged by conventional
2¢etigid s and preferably | to 12 hogs. ' In Step G2,

conpounds of the formula (l1-c) (wherein n, R3, Rand Y

are the sane as defined above) can be prepared by the

r E¥iethed Dbf protective group Z, of conpounds of the

formula (MII1) 5 (whereinn, R3, R Y and Z, are the

same as defined abhgve) in a simlar manner of Step A-2

for the pr Yof c@npounds of " the fornul af
(kza) K Conpounds the frmula (VI1) are co i
aval abl e or can be synohedized by convention

met ~ LNet hd®)D] H. R -LQ*Y OreRovaldi~@, O

H.O3R3MlX)—RS‘~Nrerm al TofyZ, R j—NaN~ N

D1 N'WNNG St egepD-2 R R SyMZ] O (Hstegpl2\ O H N H

O 14 NIL_OHY - ]

R’ . R* o0 4 R )OL H
n
M ol A O%L"
m (X) H (4)

Compounds of the formula (I-d) (whereiri 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?, RY, Y and Z, are the. same as defined
above) can be prepared by the reaction of compounds of the formula (I) (wherein R?, R* ar;d 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 dichlofomcthane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, iso-
propyl ether, dioxane and fctrahydrofuran (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-methylpyrrolidone (NMP);

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

PR

WV




10 (I'1) H(X) HHY (1-d) H Conpounds of the fornula
(1-d) (wherein n, R3, R4 and Y are the sane as defined
abov‘%acan be, for instance, prepared by the

VOGS procedures in two steps. In Step D- PCT/EP2005/000475
Conpounds of the fornula (X) (\ erein n, R3, R Y and
Z, are the sane as defined 15 above) can be prepared

- by DMBD) 8@ 6the:R NORfon SRR dioredff tHelR6lvErRY s¥1tb@d Frohn)the listed above can be
(wherein R3, Rand Z, are the sane as defined above)
mﬂ@ﬁm%@ﬁﬁﬁﬁnds of the fornula (1X) (wherein n and Y
are the sane as defined above and L2 represents a
| ey Irmnart%pemmlcw b Gptidn@ily genéépanﬁ@g o @k Qeaaoaapm be reacted. The
such as chlorine and brom ne) The reaction may
caractiggtemparating iussiaiiy bntt not hmllteﬁﬁiOn@j)ouif BF d§Q°§np@ferably about 20°C to
h 0! [

S o SEor Ry SR AP ORI IR B AT ety 1012
dihetrhy| et her, iso- propyl ether, dioxane and
tetrahydrofuran (THF) and 1, 2- dinethoxyethane

'ix‘rogp ! ICC 2 I% rglr 25 bfo tlpn formtia - @SW%erg%en%'s l&‘oa %e? 2re aﬁlg same as defined

Xy rPTes Such as a e
Nabdwe) @i Il’rebﬂayﬂrédjfyrmmedavﬂ i/pjotectie gNaujilHTBf lfmilmedsa:mﬂd:domula (VIO)

s Qi B Ton BBt oA DAoL s HameClayee A2 for e

. 10 aprepdrafilvy tanpolmisiodee Fdrnuld@-2005/ 073234
i PCT/ EP2005/ 000475 -19 (DWVMBO); and others. Optionally,

bR s o AR SRS b AT BT SRR Oy gonventiona

caBthb®. optional |y set depending on the conpounds to be
reacted The reaction tenperature is usually, but not
hglé(gg , about OC to 180C, preferably about 20'C to
5 to° The reaction may be conducted for, usually,

30 minutes to 24 hours and preferably Ito 12 hours.

In Stgp C 2 (%ompounds of the fornmula (1-d) ( rein
n, R R anﬂ’ "the spne as defined abome)fcan be
prepar dbytheqemﬁ@oo

"/ﬂ-‘:\
/

protective group 0
VL) (ehesei nzn, “R3# r:y
Jhe—same as def | }?above)__t_n..a Si Ml AN/
t epsée21fOr t pr epatpt-zon of
conpounds _of the fornula f Conpounds o0fps

formidla are conmer 8 al |Iaple or can be ji H
synt hesi by conventi onal ji [Method El N Q4+&;Y
) NT fo! / 1
| a1 o ey N SR (te) H H

15

‘Compounds of the formula (I-¢) (wherein n, R’, R* and Y are the same as defined above and @,
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 (XII) (wherein n, Q;, R’, R, Y and Z, are the same as

. 20 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 l,I-carbonylaiimidazolc (CDI), and 1,1’-carbonyldi(1,2,4-

25 triazole)(CDT), and the like. |
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RSN

OQ [.HO YOO Z 2\ HOHO 3 N (XI)

renoval of Z33 RN N N~ NN Step -1 N Nom ep

E- 24 ROHRQ~H (Il) H(XIl) NAQ " | ' (I e) H

W0 05433234 Conpounds of the forpula (I-€) (wheRGH/BPAOS/000475

R3, R4 and Y are the sane as de?qhed above and Q
represents -NH, -N(C .6 alkyl)-, or -0- ) can be, for

| %k 38 Bon ﬂﬁ)e Ba Ea‘?ﬂe&’)futtln G sf)gl:ﬂt Q hﬂi%‘ép F‘ 1 st ]o'ggha[e\ﬁ%ydrocar.bons

steps. In ep npoun
( by e milthorc@lcthaﬁzea cmwpfom amd 12- dlahlerckihmes &ItﬂBrsaSachZEJs diethyl ether,

d?{%{bgﬂ dés}ﬁ)cg‘}/ & %)ﬁ«:%g ? ﬁ?ﬂpéya?cﬁn n 6@%}' %elﬁs;%gye%%qa ﬁ?matlc hydro-

amabbrhesudﬁ%eﬂ&nd&ﬁltuﬁ&chnahﬁkﬁ& mtﬁﬁﬂ’ﬂﬁﬁﬁﬂ%cdﬁm&:&e amides such as N, N-

SR bl R Nt R AT e mes g gions (P

. | arcmb@h iielr3 &ﬁ{ethyrm-ﬁh'@ﬁoﬁﬁnorﬁrlgw R L@ERT BpHGLAY, two or more of the

hal ocarbonyl derivative such as phosgene, di phosgene,
apivens; Hﬁ?}sfb%%ﬂw ligtaf By Pasi be rixed agépsedat i ve such as
1, 1-carbonyl dii m dazole (CDI), and

|Th :
S el MU 5, o e . T

r@&‘t‘l‘ap éﬁnﬁ%ﬁmrbtﬁ usaalhy b‘éi nottimited tg, dmhw@’ﬁtto ilA¢Cugicfegably about 20°C to
f Qo (]'1 e 3066on 1 'tg:h cht}y&(x%&ag(g%g-‘ sedy, s and preferably 1 to 12

di chl or onet hane oro rm an TI0f 06
ehdwer s dch as dlethyl et her, isopropyl ether, dioxane
and tetrahydrofuran (THF) and 1, 2- dinethoxyethane

Xy ?;Ek&lg% P%ﬁﬁe%gg&g{ﬁﬁﬂgsc%%%g ar m% n%rgpegée Q ll%'a%e mcﬁﬁm& for instance,

ac et onrtri
I‘dzrgaﬂldsaxmmseauwy ke pyriom, d‘&tl‘@@h‘&'x)c anill NN—dinsmmbﬂ}Wdtl@mamdﬂﬁeﬂlylamlme,

(%Anﬂ%{l Mﬁypﬂ%ﬂlp% llcl 919 o%hc(" NVP) ;

In Step E-2, compounds of the formula (I-¢) (wherein n, Q, R®, R® and Y are the same as defined
above) can be prepared by the removal of protective group Z, of compounds of the formula (XII)
(whereinn, Q,, R>, R*, Y and Z, are the same as defined above) in a similar manner of Step A-2 for

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

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

methods.




urea such as 1, 3-di nethyl-2-imdazolidinone (DM); and
others. Optionally, two or nore of the solvents

sel ec_t ed fromthe |isted above can be m xed and used.

YRS EE# on t enperature can be optional |y setPCI/EP2005/000475
dependi ng on the conmpounds to Pd reacted. The

reaction tenperature is usually, but not limted to,
ﬁﬁfé{h gqs to 180C, preferably about 20Cto 10 100' C

The reac ion may be conducted for, usually, 30 m nutes
to" 24 hours and preferably 1 to 12 hours. The
reacti®n can be.advant ageousl yQcarried out in the
presenge of a base incl udi g, r instance, orga
am'he$s Jjuch as g #ar(dann@tonl & hylam ne and 4~

) ﬁé e | agi | i ne,
g‘féet hyl ami ngpyr H e, and. ot =N
2, cenﬂpeuﬁde-of t Ne la =&y N\/)

prepared by thefqp i
npounds of the fornu

; N and Z, are tfe sahe
in a sinilal wanner of Step A-2 for tf'ﬁe pr epar at |
of conpoundsiof the fornula (I-a). Cé'hpoun(gs of the o
formula (XI) are commercially avail abl e or[jcan be
. synt hesi zed by conventional 20 net hodd-
W 2005/ 073234 PCT/ EP2005/ 000475 -21- [I\/bt%od Fl 00O
z zj'~ 0 simlar manner to O &mo@iof 3 ep
Cl D1 and EE1 C i HNN N N_N- Noni/
F-2 R R R (lIl-a) NCH (XIIl) NR (XV)
HH- renoval of z, HNN Step F-3

R

N W

Compounds of the formula (I.f) (whcréin_ R' and R are the same as defined above), can be

prepared by the following procedures.

5 In Step F-1, compounds of the formula (XIIO) (wherein R', R® and Z; are the same as defined
above) can be prepared by the reaction of compounds of the formula (I-a) (wherein R* and Z, are

3 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 2 catalyst including, for instance,

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 0°C to 180°C, preferably about 20°C to
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Step F-3 R R N 0>7 H Conpounds of the formula (I-f)

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

be prepared by the foll'owing procedures. 5 In Step
WORMWEYEPdunds of the formula (XII11) (wherein RCT/ER005/000475

and Z, are the same as defined-2&bove) can be prepared

by the reacti on of conmpounds of the fornmula (}1-a)

éV\Q)ﬁrgiTgfrz gachﬁogqgw% &)ggzér%ugtcgl For usmngtrﬁé,p Ag‘i%lfll n%%ﬁ;eg%/?%}ubpr%ferablyl to 12
ardufs: 1. In Step F-2, c_on'pounds of the formula (XV)

('V\,herei n R, R and Z are the sane as defined above)

Cg{:‘ ﬁ 5(? aro)%gtég% él%,e Pzﬁnu d(&l?) gegﬂgtR 2 pal#g 2 s:?qfaeezgsggﬁ%ed above) can
aeGRbiee By Bl P fovalde prby&ﬁ@%e&@tzl QRS oSsdf %tf&hmat (XIV) (wherein R',

ingluding, for instance, palladiumon carbon and

p|Ratar1¢1 dndTe fecars @h defmet Rovp) s sesimiar snanger Siepsir@Honthe preparation of
PRLA &hﬂg@ﬁmgﬁb a(l-aJN€ reaction can be carried out in

a so vent i nc & for instance, ethers such as

di et hyl et her, |sopropyl et her, di oxane,

t dMethteddrlof uran (THF) and 1; 2-di net hoxyet hane,

aromati ¢ hydrocarbons such as benzene, toluene and

xyl enes, al cohols such as mefghanol, ethanol,

1-propfnol , isopropanol_ 15jand tert-butanol, water
arta~gthers. ~lg The reﬁétjo tenperature can bé'~g
optional]y set dépemding en the conpouﬁ*d’g"ai% be

r eabteg? T eactivbn t empe s usually, but n =N
limted tq, gbout—06=to 180, P e@érablys gyt 20" Cyto N\j>
WD 200 4 Pgt) ER2005/ 000%75 ~-22 100T. The

usual |y, 30 mnutes to
rs. In Step F-&

et e R and R4 are /Rf

reacti on_na be conduct ed for

he formula (I1-f)
the saxm as fetihed above) (os8in bé prepared by the (-9)
renoval of praotective group Z, of cBnpounds of the '
formula (XIV) (wherein R, 5.R and Z, are the sane as
defi ned above) in a siml|l ar manner of Step A-2 for the

prepar at i on of conpounds of the formula (1-a "
[%pm ¢ { the fgrmpla (I-g) (wherein R” and R” are the same as de ined above and R* has the

T IZ

* same significance as R’ as defined above excluding hydrogen and halogen), can be prepared by the

following procedures.

s

In Step G-1, compounds of the formula (XVI) (wherein R', R¥, R* and Z, are the same as defined
above) can be prepared by the reaction of compounds of the formula*(XIH) (wherein 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 acetonifrile; 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, 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




Ty
J

s

Z1~ 7111 0 0 R3-H 31 renoval of Z1 3 C / i (XV) R
i Ri N- NVN. NStep 0-2 N~ N Step G1 RRR
&élll% NR (XVI) HR (1-g) HRL H 10 Conpounds of the
HAPA73EI4 g) (wherein R and R.are the sane aRCT/EP2005/000475
defined above and R3' hds the -¢anme significance as
Was defined above excluding hydrogen and hal ogen), can
beq ¥ I {
co h@oﬁ %‘é %i T eﬂ%g rcétgciuctg q&sﬂ lgh%%nﬁtgﬁo ﬁ&gurg Qﬁ%referably 11012
anébuss, are the sanme as defined above) can be prepared
by the reaction of conpounds of the fornmula' (XlI1)
defi ne
a\gghe I’faCtIOI% ﬁdn bg @8&9??&%“8]?, cngcli Py ]H%edjrfsﬂ?f o{ Bsedp udﬁfg for instance,
i Sorgzhﬁ; afites a6ch 6k blidigk, oM @AImind N, N-8ig6propyletiB¥miR€ dimethylaniline,
d out thout solvent or in a solvent including,
‘et{“ﬁ Og’F’ﬁers such as diethyl ether, isopropyl
et her, d| oxane and tetrahydrofuran (THF) and

1,12- %WEIZhGWﬁ&r&‘ the ﬂﬁﬂmﬁt(l-g) (ﬂ@h@l’feﬁﬁﬁ’r lRérkﬁldSUQalﬂe &8 same as defined
benzene, toluene and xylene; nitrites such

aclPYsh F%f*rhqpéeparﬁi%PH% r%eo@h@’wr%ctw grRma%neé"tch%ﬁmfﬁheof@mh (Xv)

( QM'lzércm M A ﬂ" Qfﬁfﬂﬂeﬂﬁ@ga@m:@ ﬁeﬁn@&@@veﬁﬁq DB ez of Step A-2 for the

pyrrolidone’ (NVP); urea such

1maﬁaﬁ@tﬁ>¢pmmum¢ﬁqfalzeofpmlaﬁﬂb (DM ); sul foxides such .

as di et hyl sul foxide (DMSO); and others. Optionally,

t Wxeflod®r e of the solvents selected fromthe t

| i'sted above can be m xed and used. The reaction

tenperature can be optionally set depending on the

conmpouhds to. be reacted. The 25 reaction tenpergture

i usyal Iy, but nop lingtedito, about OC to 18PC,

préf@rahly about 2 C td#,.
5/ Q00478 160C. Rie keagtion may be cdh N

30 WVt es tol24 @rs ané! referabIN)LIN Y
"to 1N hbuwrs. The réacti omN advant ageousl| y
carriedjout in tBepprlesence df a base S§fdtading, fg

. . 4
gani c amines § yridine, R

triethyl a , N N- d| [ sopr opyl am ne, R®
di met hyl ani "RA, NH , N’
{1 XVIil _ (XIX}
. (Xvii) H%\Z H Za
) H va .". '
O .
Hey

removal of Z, RN\~ N

— Na N:/)

Step H-3

H ﬁ H
. /”\H,}n‘f M /S%Y
1 Y i

H or O
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5 diethylaniline, and others. In Step G2, conpounds

of the formula (1-g) (wherein R, R3. and R' are the
same as defined above) can be prepared by the renoval
WO o584 ve group Z, of conpounds of the forpail/ar005/000475
(XVI) (wherein R, R3, R.,and Z4are the sane as

defined above) in a simlar manner of Step A-2 for the

Fbggﬁ%c tn',%%ﬁ 83 % %% 5 oeu%d%{iggdgg%%gfng rzgumiz%e%s_h%og_ﬁﬁoqrf&s alkyl) can also
R3peBepanéif bl dhelfbllovir(g prdckduides. N6~/ N~ N % N~ Step H 1

Step H2 RR  NH2 NH N Rla (I1) (XVITI1).H) (XLX) H-,
N~ Step H3 R4

HZ H 0 H O, repoval of Z R3 N
R’lgSteH%—gl, cempppnds pfthe formula GO (Meesein R, RiieZipot Auirgthe same as defined
(1abBe) CAHRpRIpR By ﬁ’atg qr:anOOn%T &Flﬁ%ﬁ?cfﬁ%e%nqgﬂﬁ Bfherein R?, R* and Z, are

above, R a represents
the same as defined above) with compounds of the formula (XVII) (wherein Z; is the same as

defined above} in a similar manner described in Step B-1 for the preparation of compounds of the

formula (VI),

In Step H-2, compounds of the formula (XIX) (wherein R, R, R, Z, and Z, are the same as

~ defined above and represents) can be ‘prepared by the reaction of compounds of the formula

(XVII) (wherein R, R*, Z, and Z, are the same as defined above) with compounds of the formula
(III) (wherein R' and L, are the same as defined above) in a similar manner described in Step A1

for the preparation of compounds of the formula (IV).

In Step H-3, compounds of the formula (I-h) (wherein R, R®, R* and Z, are the same as defined.

above) can be prepared by the removal of protective group Z, of compoﬁnds of the formula (XTX)
(wherein R"®, R®, RY, Z, and Z, are the same as defined above) in 2 similar manner of Step A-2 for

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

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

conventional methods.

iy

Rt
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"of the

ntY 11 /~iSY 111 H/ ~%Y or OHIr W 2005/073234

PCT/ EP2005/ 000475 -24 i.n which n and Y are the sane
' ] above and Z3 represents hydrogen or C, 5

gﬁ&%ﬁ%“@%% al so be prepared by éhe f ol | owi ng PCT/EP2005/000475

procedures. In Step HI, conpouﬁ S of the fornula

(XVII1) (wherein R3, R Z, and Z3 are the sane as

defMetkeld Ijabove) can be prepared by the reaction of

conpounds of the formula (11) (wherein R3, R and Z,

aré 5 the sane as defined above) wth conpounds of

the fognmula (XVI1) (wherein®3 is. the sane as define

Nivpklx (wherein Z =N

s defiMfed—abeve andn. N/
R

Pnpoun f t hBN g
4y and zaﬂgﬁz the sg

S) can bg_pr.epared

¢ the T9ITl a 1Q 4

he reacti afepah
1) (wherein R3, R4
hbove) with

conpounds Jre formula (111) Jergin R and L, are
t he sane as fi ned above) in a'siﬁilar mari ner (XXH)
described inRStep A-1 for t&)pregaration of
conpoung§)of the formula (IV). In Step H@8, conpounds
ormula (l1-h) (wherein R, R3, R alid Z3 are the
sanme as defined. above) can be prepare@ by the
renoval of protective gr Oedmodal ofOk, CONMpP i f
formula (XIX) 15 (wherein R_LR3, R Z, Z} are
the same as defined above) gwpia simlar B of St ep
A-2 for the preparation of conpounds of } f.Qrml a
(1-a). Conpounds of the fornula (XVIil) .aRe
commerci ally avail able or can be synthesized R
conventional nethods. rFY 2 WO 2005/07%?34 F
PCT/ EP2005/ 000475 -25- [Method I] O O O Zi; O "R*Me
Zip Z ~0

)
N’R
i

2

nd

Compounds of the formula (I) (wherein R', R?, R*and R* are the same as defined above) can be

prepared by the following procedures.

In Step I-1, compounds of the formula (XXIT) (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 a2 solvent including, for instance, halogenated hydrocarbons
such” as dichloromethane, chloroform and 1,2-dichlc;rocthane; ethers such as diethyl ether,
isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro-
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N-
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP);
_urea such as 1,3-dimethyl-2-imidazolidinone (DMI); sulquides 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 can be advantageously carried out in the presence of 2 base including, for instance,

organic amines such as triethylamine and N,N-diisopropylethylamine, and others.
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-1 Step I-2 RAARAN\RAR I "1 R 121 R(XXIII) N

R(XXII) RZ R (XX) HO0 3 . removal of Z, R- N Step
WO3003078340 R4 N R F' 2 Conpounds of. the formul/er2e3/000475
(wherein R, Rs, R3 and R4 are %6he same as defined

above) can be 5 prepared by the fol I oW ng procedures.

w1 i genpf ARG 0 oBiont el ApEhdiEe o i oM i e rected. The
Caﬁctlixﬁ) t&hﬁ@ﬁﬁteds fyally) Buf Mﬁﬁt%t@oﬁbﬁpm N@gecof retf&%ly about 20°C to
for (wherein R R4 and Z, ar

sdfe f"‘cdé?c"‘?fé@alé?fo‘if’é?“%dtf% %ﬁb@ A% e te Ad hews mﬂ Iacferably 1to 12
(%Xla.. The reaction may be carried out in a solvent:

i ncluding, for instance, hal ogenated hydrocarbons 10

such' as dichl oronet hane, chl orof orm and
11mSigp &R1 enmmensiareé theaforrayls (EXIEH (wherein &' hif, Rét Réend Z, are the same as

' ﬁ%%&’ 93’0'\! ect‘ax}l1 6L %re;%i Qixtgn ?(Iglg}l ﬁ}" %p?pcp\égﬁ&f ggh%q‘o!m HFb()aﬂd(wherem R,

di net oxyet carbons suc
thi%érRe and Eﬂauﬁethesaamdsﬂg/ﬁmmebovem t riles such as
acetonitrile; am des such as N, N- di met hyl f or mam de
('H}é':x)eﬁct crm; 1% ocﬁgc!u?ﬁ"'\)‘&;? g}ege%? %ﬁ%l% 1§cludmg, for instance, acid such as

1h3£drq¢hlnst hxydl ard-trifoctasz etc :ﬂ’iidnmﬂ&or()aBMu) anhgdtidepar HOST; Sdné lthe like.
as di net hyI sul f oxi de 15 (DI\/ISO) and ot hers.

€ r%&%{)n %ﬂm&)ﬁ caélr%% [0} thIELﬁH}Y( gtat %Hﬁl\éggte% %kgﬁ%@%si { OkH: reacted. The
Claln:t]bm tead?dxamt'eag emmlbr,ybm abr ilxrﬁd:dabl,tabblli’t Oeo pe@eemeteraly gbout 20°C to

ﬁ)ﬁeq I:@{:: lf,ﬁ%? g)grﬂo. u{.]tlx‘:gl Eo g}aral&pﬁrg%m es S qpreferably l1to12
aiober s.

In Step I-3, compounds of the formula (I) (wherein R', R?, R? and R? are the same as defined
above) can be prepared by the removal of protective group Z, of compounds of the formula
(XXIO) (wherein R, R%, R*, R* and Z, are the same as defined above) i in a similar manner of Step

-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

conventional methods.

\\‘k ‘A‘Jz‘
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WD 2005/ 073234 PCT/ EP2005/ 000475 -26 The reaction
tenperature can/be optionally set depending on the
conmpounds to be reacted. The reaction tenperature is
Wﬂl’?‘}i’?z%ut not linted to, about OC to 180CPCT/EP2005/000475
pref erably about 20C to 100C.-ZFtre reacti on may be
conducted for, usually, 30 mnutes to 24 hours and

pr | - S. 5 1n Step 1-2, conpounds of
thge?{)l?ﬁ% Ogs%?%ﬁm@%&esfei n R, R, R, Rand Z are

thé sanme as defined above) can be prepared by the
reactign of conpounds of the gormula (XX I) (wherein®
R R3, R and Z, aresthelsame as defined abpue)
Th%“‘o agti on can é)e-ﬁarri éHC}out in the presence of ¥an

3

agery ¢l udi ng, Tor "instaR ~aciLd such as AN N
hydr oc acidwd trifluofoadethc aci \/)
trifl i c anbydeide, o ' and the |ike. 103N

The reagtion tenpgralpre can bg opti onal | ysigset2 .

depengh t he conpounds tr“-beyraacted. The R

reaction erature is usually, not limted to,

about t C, preferably ut Cto 100C The NH
reacthgﬁ) may bé conduct ed foP,@&Esual %2 30 ninutes tofl :

24 hours and preferably 1 to 12 hours. In Step 1-3,
corrpound% of the fornyla (1) (wherein R, R2, R3 and R

are the dJanePsd defi nectk slgpiabove) can be prepared by
the renoval of protectivg group¢Z, of conmpounds of the
formul (XXI'I'1) (wherein R, R, Rand Z are the

r ‘'manner of Step

s @f the formul a
“and (XXI) are

esi zed by

34 PCT/ EP2005/ 000475

sargsa efi ned above) in a’“&ion |
A-2 for tlhe preparation of co
(1-a)f
conmer

allysavailable or can bé
convent | ghal

met hods. WD 2005/ 0731

-27- Preeparation of starting capo 000 Z. Zp
0 21 ~-&0 3. O NR.NR;:N / NN~ --- N
LN N- N NtHep -1 Step i-2 Yo NH,

.

Compounds of the formula (II-c) (wherein R*, R® and Z, are the same as defined ahove) can be, for

i

mstance, prepared by the following procedures in two steps.

In Step i-1, 60mpourids of the formula (XXIV) (wherein R* and Z, are the same as defined above)
is reacted with compounds of the formula (XV) (wherein 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, isopropy! 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. 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 1_80°C, preferably about 20°C to
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O 2l Z~0 & HNNN N R (Il-a) N (Il-b) N
Conpounds of the fornmula (lIl1-c) (wherein R3', R and Z,
WO00HE32dne as defined above) can be, for 5 PCI/EP2005/000475
i nstance, prepared by the foll o@ﬁng procedures in two
steps. In Step i-1, corrpounds of the fornula (XXN)

(1 820 o 5o TR 35, RLOB NPt 1 0 12

i shaufse sane as defined above) to give conpounds of
the formul a (XX\/) (wherein R3, R' and Z, are the same

WS{ def |cpled a \ 3%35‘?’ Ego%éyggﬁ?' on %ﬁgﬁeﬁ%rc{f}a&%se meluding, for instance,

i rtsgaaibc @mlrﬁi h&dihS 26 pefidinel Origty! E’thﬁte hy N—ﬁﬁ%ﬁfoma]bﬁa?@fnﬁﬁy ldimethylaniline,

et e I e and tetrahydrofuran ( THF)
%Pi]fﬁ‘gf Of¥Bne: aromatic hydr ocar bons such as

benzene tol uene and xylene; nitriles such as

agetRpiL! doPourriT bR fordhie t@ﬂ%ﬁ(vdﬂcrcm' 128 ;‘Rﬁﬁm LRy tﬂﬁm%s defined above)

(DVMF), N, N-dinethyl acetam
Py ]prm l(mebycmg theantres giewp Qfg;ompounds of the formula (XXV) (wherein R, R

agﬁd g: ﬁrrg%ﬂl?&mg OXI %}é %@E Gn Q%M znﬁ]élrﬁl{é‘tgf@{; n?%ﬁ% e "ﬁgtgls such as zinc

t wed gen n!mfl@ Ry¢sendseof soidvieriding dbreipstantef nainchlveic apid ai:B acetic acid and

| 'sélﬁr?o% %HBM&C o?ri:ge Op éleanf ggngg%ec(g% é/s 8{u§mg, h)r Iﬁstancc palladium on

t enperature can ona ng=on
compoumdylatiouhen cebwit ed. The reaction tenperature is
usual ly, but not limted to, about 0C to 180Cl

b ERBBLrR a0 e o R ot et DR ROMES R Srsimesgiperssuch as diebyl et

c (snpi'up,)tl @thef, dro,xantsmah}iyﬁroﬁ&ﬁh (THFY e85 1 2dinZdhdx@ethae parbimatic hydrocarbons
PLELS enzgne to]iuene and xy?ene alcohols such as rnethanoi ethanol, 1-propanol, isopropanol

and tert-butanol, water and others.

The reaction temperature can be optionally set depending on the cornpounds 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, usua]ly, 30 minutes to 24 hours and preferably 1 to 12

L

hours.

Compounds of the formula (H-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 preparation of

compounds of the formula (II-c), as shown in Step i-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 inciuding, 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 a solvent including, for instance, ethers such as diethyl ether,

isopropyl ether, dioxane, tetrahydrofuran (THF) and 1,2-dimethoxyethane, aromatic hydrocarbons

et
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The reaction can be advantageously carried out in the
presence of a base i ncluding, for instance; organic
am nes such as pyridine, triethylam ne,

RO 458 opy! et hyl ani ne, di et hyl ani | ine, HCI/EP2005/000475

di ethylaniline, and others. In Step i-2, conpounds of '

the formula (11-c) (wherein R3', R4 and Z, are the

S 0% @%efRhd, Etﬂgen@wﬁ)cne,%hag SLQB%E) ﬁlgnok?ycﬂ{a %ﬁgano] 1sopropanol

the nitro group of conpounds of the or mil a

(WG teErhytapg), watmpnd aiiegrsZ, are the same as defined

above) using an agent including, for |nstance net al s
SYGD r&8tid RBf ' '
i ncl lﬂdl ng, f g‘}rﬁ?]%sétagﬁg gb t{bﬁ{i}!},e Pﬁ%r?cﬁ:? acl 3%&% ualf:isetoi l%:e reacted. The
a@ttaatlfantamn@atsrtean nvaldy, b 1ot lickded or atoyt Wd;bd@@?ﬂapﬂefcmbly about 20°C to

L5408 PRI B LA [ 350008 LSRR 1012

caours.ed out in a solvent including, for I nst ance,
ethers such as diethyl ether, isopropyl ether,

%éganPﬁg§£%$ %%@L QF@W%{F%&ﬂﬁggocarbons such as

benzene tol uene and xyl ene, "al cohol s such as

nmet ha I,'ethanm,oggpropanm, i sopropanol 15 and

terd - tanoI,Hwa and ot hgrs. The reaction

temferajure cah ¢i g, set ‘dependi ng on the

con$ © be(Keacted n?be reqeti Metenperatureols

usual lly, Tbut: no Lipited & 180C, , Oz
prefe about 200Cto 1 O The reactlon may beN\ N\4>

conducted for, usiglhky, 30 myfut es to 24 hdtepdi-2and

ypounds of the fornul

same as defined R

above) can b&QC, pr epar ed by reduei>g the nitro group of
compounds of the formla (XXIV) (wNesrein R4 and Z, are NO,
the samex@ag defined above) in a simlar manner (XXIV
described 1n Step-i-2 for th&Xgkeparation of )
conpounds of the fornmula (11-c), as shown in Step i-3.
Compounds of the formula (11-b) (mherein R4 and-Z, are

TnRRTE o R M BTGP R g B St oo b for

afstanbe pfeparadibath¢ BXbWing pfoskdzee@i N R4 and Z, are the sane
as defined above) by hydrogenation using a catalyst’

i i4n S n . |

A Bl molits o BRRRER ORI Rt R 53 68 il gy et above

pm btsIS'B}umd lmfg& ghdionas c@mrlﬂﬂsldﬁ tHat fGﬁnul:z_r BT ewhedlt R @nd Z, are the
ed.out, in a so

t | , for o
Al SeeBRL R I tofhe BB L R prin B Tt il gy deseribed n

- 8teh g ,fordh@pfékﬁteatloﬁ of ¢oalpyade bthafvntlisE xand

1, 2-di net hoxyet hane, aromatic hydrocarbons ~i; WO ,
005/ 073234 PCT/ EP2Q05/ - 29

ﬁ‘l Ser 1i- 3 compoun%l- otE the gormu a (% (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 (XXIII).
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such as benzene, toluene and xyl ene, al cohols such as
nmet hanol , et hanol, 1-prepanol, isopropanel and
tert-butanol, water and others. The reaction
V984t e can be optional |y set dependi ng onPEHEP2005/000475
conpounds to be reacted. The ré&ction tenperature is
usual ly, but not limted to, about O0C to 180C,

pr N The reaction may be
coﬁ%ﬁ%@ggﬂ/?ﬁwogﬁgﬁ ?Q)}Lg%éum&gg‘g}@ to 24 hours and '
preferably 1 to 12 hours. Preparation of conpounds of

the formula (XXIV) 0 Owe O Z'O~O HZN , O -O - z \
G d (XXI) HOwPO N C Nz C N RNN Ste%)\é'
N\

N Step f|2490¥?3§\gmg NOR OOV (XX V)
10 Conpgun f the formil a V) (wher ei

(XA ] cl
and, e the saffe &s define e) can be, for f

i n&t ang€, jprepar ed®MN the fol | aping pracedures In NN
Step ii conpourds—of*~the formpla (XXVI1) (wherein

and Z, _areNbhe samsepaist def i ned,:2 cdterli pr epaRéd
by t &%} eacti on of conpounds o
(wherein R4 and Z, are the sanme as~defi ned above) (OVl) NO,
wi th conpounds of the fornul a3 ) iK% sinilar |

manner described in 15 Step 1-1 for the preparation

L BRI Brnd B ST B IR sy ot for

t hetasenpemseddyfthenfolowibgyeedus:an be prepared by the
reacti on of conpounds of the formula (XXVI1) (wherein

R 7. pare the as [ ove) Lk N sim,l ar
Irf N
e gL b T iRy BT RSB Pl ZoHE e Yame as defined
canpguaa be pepartdiby fherreattion §DOSAbunds Y thefBrmula (XXIX) (wherein R is the
same as defined above) with compounds of the formula (XXX) (wherein Z, is the same as defined

above and Z, is C,4 alkyl)

The reaction can be advantageously carried out in the presence of a basc.éuch as sodium

methoxide.

The reaction may be carried out in a solvent including, for instance, alcohols such as methanol,

ethanol, 1-propanol, isopropanol and fert-butanol. '

The reaction tempeérature can be optionally set depending on the compounds to be reacted. The
reaction temperature is usually, but not limited to, about 0°C to 180°C and preferably about 20°C
to 100°C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 1

hour to 12 hours.

In Step iii-2, compounds of the formula (XXVI) .(whci-cin R* and Z, are the same as defined
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, POCls, 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.

i, ;!
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WO 2005/ 073234 -30- PCT/ EP2005/ 000475 Preparation of

compounds of the fornula (XXVI) 0 O ZI\OZip HZN NH

Z4' 0 (0-Z2 011 ZOO0OHOOHC A R4 (XXX) N (XXl X)
WORPGYOT3R NO2 Step iii-t R4 Step iii-2 R (XXVPCTEPNGR000475
(XXVI) NO2 Conpounds of the forfula (XXVI) (wherein R
and Z, are the sane as defined above) can be, for
[
S{'Tg% Feattten, c?ﬁ ﬁé’?cfv%ﬂar%&sif E&ltéfig%q)r&% ?Frbgs% W:'lu&lﬁg for instance,
Rayradies, Z‘leﬂrairaeurtemd i\hh‘hénmrapelf:ihmlenhne,alﬁoméjmaﬂaﬂnnhme, diethylaniline, and
p&@ red by the reaction of conpounds of the formula

(wherein R4 is the sane as defined above) wth
conpounds of the fornula (XXX) (wherein Z, is the sane
a¥haehdtioe tempahaveis andlly dbut sot (ﬁmitﬁd fl, Kiydu) 40T er Bﬂﬂctahd)ﬁreferably about

e presence of

o A0 PR SEhSBR bty obtRisd Mol By i refereiy

CAhdur 01 XHsbirsi N a solvent i ncl udi ng, for instance,

al cohol s such as nmet hanol, ethanol, 1-propano

iéﬁgro } g tert- butanol The reactlon tenperature

C Ba 9 (XD el d?qlfﬁneé‘iﬁa Iyhavalahip Qingrd b spghesized by
r@m@hﬁam1$agmkreactlon tenperature is usually, but not
limted to, about 0'Cto 180"'C and preferably about

3@@C 1? %% 100' C. The reaction é)be conduct ed for
ip] §plts efohepompossd $hgwn By fhsupenuim@ peluferelinpippared Bipigaction of the
tc@m%@un'ﬂ@ of e pl'ééerﬁtlﬂ?:nﬂ:dn' with a GRARAW AseRc dofie of m&nﬁc or inorganic
(wherein R4 and Z, are the sane as defined .

abBE?v clxsalfs He kasa peid addiionjand base edditiqmsalsh eespestively- on
of conpounds of the formula (XXVI1l) (wherein R and

Aci@ne fctrxl‘ﬁ%cﬁ%H@tl@lﬁsaf@fnblﬂﬁgmeﬁg}{@%ﬂy shibh ANwARRE BRfthiRh Ssulfuric acid,
hal o enatln% rea ent 20 including, for Instance,
Yy

péespRoricpeid; QTWeaCM k@dwblrh@w@aleﬂwdmdmldo@ddm likednd organic
Qbils Vﬁuémgsmwxﬁ&!tvlﬁﬁﬁan&{ ﬂt@lu@néﬁ%‘ éﬁnatmd %L}}igésﬂﬂomé 2did, oxalic acid, p-

i nstance, hal ogenat ed drocar bons such as

aroepbey i iasid, eﬁb@m)@m cEing jd2 citiicrid bewpivaad, acetic acid, and
#anpti ¢ hydrocarbons such as benzene, toluene, and

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

solvents selected I1" _
Base addition salts include those derived from inorganic bases, such as, without limitation,

ammonium hydroxide, alkaline metal hydroxide, alkaline earth metal hydroxidles, carbonates,
bicarbonates, and the like, and organic bases, such as, without limitation, ethanoiaming, triethyl-
amine, tris(hydroxymethyl)arhinomcthane, and the hke. Examples of inorganic bases include,
sodium hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate, sodium

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

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

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

The compound of the present invention may be administered in oral forms, such as, without
limitation, normal and cnterip 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,
subcutaneous, 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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1= fromthe |listed above can be m xed and used. WO
2005/ 073234 PCT/ EP2005/ 000475 -31 The reaction can be
advant ageously conducted in the presence of a base,
WECI00u73zp4 for instance, pyridine, triethyl anPOEERINS/000475
N, N- di i sopropyl et hyl ami ne, N. N3&i et hyl ani | i ne,

di et hyl ani | i ne, and ot hers. The reaction terrperat ure

[ ly of ted.t about . 40C 00'.C

o2 e, B gr kol e e i ol iy, e ansderma
c alativecy @dteﬁl@mnmow il Yhose36¥ opdifury SiSliddan 48 affour s and

preferably 2 hour to-12 hours. Conpounds of the

N bl be
K1t Haded a1 Wildf BRe BhaPmHRE ORI PSRL SRR fselsed by one of
t fb@dlﬁ@ﬁ'ﬂ@]ﬂl RCthS SRR ok Bﬂ'hevai':@tﬁrw ka%to@ )nclu@&'g%oﬁﬁllﬁx&hon age, weight,

prepared by reacti on of the ompounds ~of

prek @t Mpdicad prnidisien af th rq&mﬁnﬁélpeaqevm of @amr@tv@e rtq;lbe tgpated, the route of
ARIRGRR, He 0P 0O 60l LATE

acid nadd| ] or? and Eg@;t@ %} d?‘tﬁl %ﬁ sgﬁﬁl%%ne%%{ég{%&?%w tﬁédosag@ form
Aehigipyede the gemticeleri cdmpeluid eidsaltslar¢od employedde | nor gani ¢

acids such as, without limtation, sulfuric acid,

ng vt ohﬁ’ds%‘f't g gnegé/r? LI’IQ'&{MO aha pragxiagll’y f‘&éﬁ% a?e%r a%&iinqi%mtion together

I ¢ aci ani c CIdS

athh\mut broudre bhamacaumqaﬂy-ammtaﬁlue\msmts‘ (E)clcxpwﬂt;lach, inert substances such as,

anes ul foni c acid,
PSReRranyeh Fafire MRS (SrBEe aefiy cvestegh fricants, solubilzrs
aamﬁﬂndmgtagdnts, Biadels, tRNTvinRgathhgent eid @cgrilatingamdkrial. he
! i ke. Base addition salts i ncI ude those derived from

i itati ) ..
L oL SRMer e DR &1t Rprhu ARG S BSeRR fgrplition gomprising &
ewmﬂaumﬂebalthehmdmm @84 ,on€ b@oaatpa&macéameamy&e&@taeﬁ ex@ipébnts that are

}?cﬁq;{atlé}%ﬁf: dtﬁt%ng{:w gﬁzgg'%?cﬁe@?set?f} hgtjfﬁg?ual;t@naﬁﬁiﬁ@t deleterious to the recipient
| fhie@6 PHESSYIEED YdrnaRii SR P tH dRntici e hrBSardd thRombining a therapeutically
I norgani ¢ bases include, sodium

Ex | es of
%an i RNt thes Compavnely @f Bieilefentionotoaelsr (IHhORE BB HgTegharmaceutically-

s&&mec@m&aattﬁemféﬁdlm Rakik GR RRRRLEonsRAURS Skt invention, the active
bi car bonat e, cal ci um hydroxide, cal ci um carbonate, and

tIRgredied gnay b Fixed gt G ifiensfor easdospd wiking camgie Mitich g be in the form of a
%Hu% EJ@E& er, &Gﬁﬁé‘@brﬁﬁné}n Thi &ﬁ&%&y" seHeQl 8 d11L[E§1¥ whRh may be solid,

fied orm |l ower al kylesters or known oth
égmefféld a'hbﬂlb‘il njetielawish gets o e vehindd, \aatces be méyefonwf tablets, pills,

WE@ g&)ﬁggrc?t @ﬁxu'sa sp§x941c¥1§t %ﬁmﬁ{fyﬁ él E‘oqut%q?d d)h'gé ha%rosols oinfments,

ope ‘o reseht I nvention
Forigiging, lfqn\ﬁamnplo,nummylﬂfié badwdighit stf ehedctxvn oomabunﬂomfsand hard gelatin
nd ent

Séggsnleg%%l%ﬁltt({n%y stenlc éet%)tle soli]tftllogs angas\tl\% & packagfr: a%ovf%ers

cap S
elixirs, tlnctures,
For oral adminislration, the active ingredient may be combined with an oral, and non-toxic,

pharmaceutically-acceptable carrier, such as, without limitation, lactose, starch, sucrose, glucose,
sodium carbonate, mannitol, sorbitol, calcium carbonate, calcium phosphate, calcium sulfate,
methyl cellulose, and the like; together with, optionally, disintegrating agents, such as, without
limitation, maize, starch, methyl ccllixlosc, agar bentonite, xanthan gum, zlginic 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, lubricating
agents, for examplé, without limitation, magnesium stearate, sodium stearate, stearic acid, sodium

oleate, sodium benzoate, sodium acetate, sodium chioride, talc, and the like.

T,




i
"o

10

15

20

'dé’l“fF\?E‘Ff/‘“s%‘z‘gtb ORRERNS B %mpa?}eft Rdkeshage &

sol ution, suspensions, syrups, solid and |iquid
aerosol s and emul sions. They nmay al so be adninistered

in parenteral forms, such as, without limtation,
WOt20evedds, intraperitoneal, 30 subcutaneousPCT/EP2005/000475
i ntramuscul ar, and the |ike forﬁ%- wel | - known to those

of ordinary’ Skl|| in the pharmaceutical arts. The

COmBSNBSo B, ALEBESES Tl LTI SEB S 18 S e v

- diadeth ackiee tn(gmﬂxeﬁtl Pieactile ﬂtgtdd&bﬂ giay BE ﬁrﬂibﬂ&ﬁﬂth a carrier having binding -

vehi cl es, ia transde routes, using transder mal
gdtzﬁ gesg,red to produce tablets.

S Kithk lpelddraridiebld freferhtb® R8ATRM 2YLITER Wik B9 W%ht"fe?ceﬁf of the active.
t he conpounds of the present invention is selected

orRgresient inigh dnthg nergl |cpmpesition eof ghe presephinygngion. o uigable so id carriers are

V%ah@és%nﬁar};o%e@r{ eellhﬁgé W @th%%&@? ghd dok gl Ljru?y on,

age, wei ght ex,  and ical condition of the

reci pi ent, the severity of the condition to be

t PEH quﬁ Hermpudagpes gfcludel resperdionat prowsionsh syfupy @hd @fixirs. The active

p t

dogags #%??% qlg%iﬁi’d%" 9\55}5?1{%19@& fl rrg cea&rtggl a; a%géﬁagﬁe catalet- Iytaich as sterile

s ahter, staple@ugenie ﬂth/cmy eda mibinee obquﬁosmtlswaér dnl:l stepile egganit solvent..

invention are preferably fornul ated prior to :

a r 0

ol SR el LR e it Syl TRl spagns fog gl aqueous

[ Prepxlcrsugisctoan dﬂhers&oﬁipoasqns chB bhai mkﬂnu'by Idtspﬁrshﬁg itenfinely divided active .

er.s t fl.avori.ng a ts:,s teners, )

Bl adea iR or e BB el TG SERingupabie .

tablet d|S|ntegrat|ng agents and encapsul ating

nelteciormailiatioY etay i @t inktrdoedgb detmyebich &f 2 pHysicgllyalinte unit containing.a unit

Ic%oté‘r%ei g‘;{ﬁ]ﬁ"g{é fl?r atdﬁue 1ﬁtr (%ﬁlflu gﬁ?%%@ﬂg%lngﬁq&gg@gﬁﬁ%éagé Irc])gn gan be a capsule

pdwaatﬂagemtanmabérwfa@mept &biaBleEXO’l pingtndose’tik atpre’ﬂétennined quantity of the -
oppatible w.th the ather in nts of

ac atfdg

e . . .
161 ruTEPPSH A MEE™dRyate £ PP P Gt degpeutio effct, in-
tdagiciadibn with aen®@ eI bxgipientsO rTHE q@intioNsF Lfive iNgrediBtenNt uBA dose may be

are repar ed b onbj ning a therapeutically effective
-_ tﬂ?? uSteﬂ é‘f%b?iﬁbh%%o %?Out A0 rillegramis ol TEQ3E @¢aeEdingatoy the particular

Qnemﬁhnﬂmﬂ@dpharnaceuticaIIy- accept abl e excipients
therefore. I n making the conpositions of the present
the active dient may be mxed with a

t
PRRL T st of SR tomano i A She CHF T aver ot or e indicated

tefect, Willt=afe Fom SRS HnG /kehAG '?@iboupm}ﬁg/kg/ ahd €Jmpounds of the present
cont al ner. The carrier ?/ serve as Uent

YR Tazy) hegdmbysterediin 2 sieleraily doge; %{tﬂmm%éew détse w bfhadrmmstcred
ACUiTidaS desed/ Bk, Ghrbe, opho&qﬂnég%et oyl REndrOBNEY i§ #RuBhstermal forms, of
pills, pomders Iozenges elixirs, suspensions,
é?HHF"SPQiWB‘S‘T‘*é’@P BEBHRIOUSSyr ups, aer osol s, ointnents,
contai ning, for exanple, up to 10% by meight of the
active conmpound, soft and hard gelatin capsules,
suppositories, sterile injectable solutions and
steril e packaged powders. For oral adm nistration, the
active ingredient nay be conbined with an oral, and
non-toxic, 25 pharmaceutically-acceptable carrier,
such as, without limtation, |actose, starch, sucrose,
gl ucose,
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sodi um car bonate, mannitol, sorbitol, calcium

carbonat e, cal cium phosphate, calciumsulfate, nethyl
cellulose, and the |like; together with, optionally,
WOPeRea3at i ng agents, such as, w thout |im teti/eP065/000475
mai ze, starch, methyl cellul osej4agar bentonite,

xant han gum alglnlc acid, and the like; and

o&#pggihgﬁ, bi ndi ng agents, for exanple, wthout

[ fon, gelatin, natural sugars, beta 30 |actose,

corn sweeteners, natural and synthetic guns, acacia,

t g peaet ﬁltveﬁﬁﬂlddmb%' @boriBRas a %Qﬁéﬁfaﬂﬁiéﬂtﬁ Qllxely%lh&ﬁ@ by no means be -

poI et hyl ene gl ycol, waxes, and the |iKke;

‘3/ S5H qsﬂeﬁm@ﬁa‘%fﬁ mstep gl bosegsief Se pregent éb‘(@l’ﬁt@he Wi t hout
Ilnttatlon magnesi um st earate, sodi um stearate,
S | di S [
aglg ?{gt éé\taﬁgl'géj Ibalrﬁnﬁc L g}xiargitﬁﬁé ta, ﬁg'lr?g Qt]taﬁﬁ rb%]% 1%8 \}%ﬁg 14 rBercentages by
20@5&073234 PCTIEP2005/000475 - 33 1In pomder forns,
the carrier may be a finely divided solid which is in

aﬂ/fﬁks@ﬂéﬁt?a Week Routad dfdsfﬂga)lec%&'p}ré#lgﬁg) %ﬁ{zﬁ}/% te&g gl Fnunttsr'omass Platform

he active I ngredient a car
h &G) rMelbtlmmmtg are pmqpmmdeblqmd Guoraidgraphp er :tplecmsccw @LC-MS) data

¢ SRREFL bl Mo B LS SRt Breamred i Schumn(a 6 mant X

f BQ)m‘n'natﬁmhing]a mmabmet&amwwabxt (9Rab GO bt p&ﬂ/ﬁlbteofaﬁd fidkerate. TLC was

redi ent whij ] s the ngvel conposition of
p?cé‘ggfﬂtd TR Sﬂ'ga tlafte (Mgrk tilicagel pO Er2s4har %ﬂwa gel (WAKO-gel C-

NEQNG@SI1SMuEAY HRX MERL 1Y lajl CBlukdn! 95 at&g?éﬁh?%l:ﬁdrﬁtgmé/va)ﬁqlschemicals were

and cocoa butter. Sterile liquid formilations Includ

SG¥sREIds Aad Wefﬁtl?P@h@ﬁ@ ﬁogﬁtﬂawéndt B ake purs chefieal att;itltmaes, Ltd, Great

| BahRd el AR Ry 'ééohgfd el eRGRIGL 'Waén%be Chemical Ind. Lud,

pharnaceutlcall accept abl’e carrier, such as's
Wibridgesle Mtlcesterr%wﬁteas B, Mtk KgnA, Gemmiang, aptoothepudahCo., Ltd.
sterile water and sterile organic solvent.. 10 The

agtipvR sb&ﬁﬁ SRl ERL rﬁ@uﬂggﬁhg}%rﬁkéwgﬁb 6360 %ﬂ%’lfo:t aI?J spectrometer or

or ganl c sol vent, Or ex ueous S propy
diryeket 500@1H3$h1@@1rp(6500tm§0rdéﬁ Ehcmtaaiehiﬁy atH sp@tegiimgarts per million

f
Bl e 5 A5 E B L B o
ighvem s érzaepf eheoaltbrevﬂélnens‘ s;rdrrulqatn em brenefdpeo kingldf)idbblet, triplet, quartet,
| Iy, .di t it .
RN b MBS B b B s Ny TS Fiigan
MARuman or other mammal s. A unit dosage form can be a

capsul e 15 or tablets, or a nunber of capsul es or
t,ahbl e nit dose' a predet erm ned antit
Pl mltridis R eidt S RbEScEh o Brpp sonk mettods cited i the
hahmubated to produce the desired therapeutic ef fect,
in association with one or nore excipients. The

f active ingredient in a unit dose may b i
var :ltcé‘g or a%‘]cif’gt ‘éod“prc’t"g WS SHgmiped b %g é‘tltﬁ’ﬁ‘t‘“gl"’tf@@}é and pharmacological
wektkl i grans or nore according to the particul ar A
treatnent involved. 20 Typical oral dosages of the

ﬁgg&@ﬁEQQOf the present invention, when used for the

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

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

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

iy
' Hmw-l




effects, will range fromabout | ng /kg/day to about

ey 10 ng/ kg/ day. The conpounds of the present .invention

' may be administered in a single daily dose, or the
t\WOAMEE13Yy dose may be administered in divi dedT/EP2005/000475 .
doses, two, three, or nore ti m=:s35per day. Were
dellvery is via transdernmal forns, course,

adni ni i Scan /07 . :
Qs T S e h@”@#e%w e e i puromyoin

wi 11 pb&al desnd) we addes iflo tharesll afltuexsagl. 6o ulfbkdks iffeeyhe transfection, grown

sho lﬁ %@% %giﬁ&e construed as defining the netes

and® ol f up SR nvention. In the exanpl es

bel.ow, all quantitative data, if not stated otherw se,

I el[eRutctheRET CRN ABASatY in e WEANCRTIAGEEnFREMIN1T BRLR) (Assay 1)

obt ai ned usi ng el ectrospray (ES) ionization techniques

(m0{+gag tform LO). Melting points are

Carr i”éob“ B s BreesnrhinEBiitah HY o FINgd 405 Fetdf B6BYSP: final 14M,
( L&xoModiadl ioBes) WRA G018 Q)@rpqﬁ@i'upp-lﬁ’i Mﬁfc&ﬂﬁsﬁfoﬂx@%ﬁ@ Btk the resulting

w t h Shi madzu” Phenponenex ODS col umn

f | tetiiragn &40 I‘ﬁ])@f@:lag 2pfay dueroRY eVl [HER &dﬁtl%i’ 7.690.1% BSA,; pjM probenecid,
at Hhnifd {0 H') Oﬂfheté}?f ez: @aﬂf{eae&cef\gﬁv&mie %{ﬂ?erdfﬂ? Egﬁ-ﬁjpleop were washed

pr ecoat ed I ca ate
F EBH?BS,sﬁsumadegem & W@rlgbtlffe@t 1200’ (:e?Ehrllmdm)c)uqulsfor 60 min at room
o 10 us@ﬁ% grg alAlfte? ?AcHll;gt]lor? h%eﬂWeP LEAREY axf Pe@usﬁ&n%@sin &Ah . assay buffer, then
\§ S were reagen rade and were rchase
- Sl @}m#ﬁ drto ohnspihékdofem éém{a& placal#365d lﬁlsﬂstan) @s2 xLllOacf;lls/well Cells were
?elglg‘u%)gfe ler]t %aﬂ%}%g%gghassz ?rf]' tgsgngrP%odmd E?r(l'jit mmh% g ﬁl temperature The
pI ﬂmttb&liﬂ&(hsltreﬂu&ynbﬁtesw& htagdured Mar EBSI6000A, a @af’ namsﬁsurement apparatus
0 Chem Ltd. 15 spectira
o Pah SigEr s HePe itk oo, Bo G TS0 BroRg) PGRrinduced Co™
15 prﬁﬁlimﬂﬂﬁt @h coficeniBiidsdefen&Omidnt, aShi e| edT" ' (500 MHz
for 1H). Chem cal shifts are reported in parts per

-mllion wth.tetranme ane (TM5) as an

i ndhg?“ﬁgf:@:%ﬁp&”gl’ cﬁ%ﬁ” 655?3":.1)2(; pling constant (J)

are given in hertz and the.abbreviations s, d, t, q, '
m CRIFHR toansfeafies were wakhed logde, withdABSahd rebusp@lded in hbnd tedffer (S0 mM Tris-

et it 1508 REPE nala PR Tt Rl akGa Rarn spsgsationg3 x 10° cell),

MET)-labildd PRITRS dﬂdﬁ@nditﬁtceﬂideﬁi'aﬁloﬁcﬁ' tﬁambﬁmca%ry then mixed.in a 96-well U-
can be nmet hods cited in

_avai | abl ed US|
. 20 ﬁ’@“OTupPgFQPﬂF‘E’ Plath ahi feaaiedor P%gurpﬁb@em teEBFAYTfgliow binding to
BN vvaﬁmexaﬁrtaeﬂmml&mahé Ql:l'l QUpBEicASWAY Bardfifted to a filtration plate (¥MAFB,
“phar.macol o é;l cal A _tests.
Millipore) and washed 3 times with binding buffer. Scintillant was added to the filtration plate,
and radioactivity remaining on the filter was measured by TopCount (Packard), a scintillation
counter. Non-specific binding was determined by incubating the cell suspension and [*H]-labeled
25  PGD; in the presence of 1 uM of unlabeled PGD,. 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
30 it at 400 x g for 30 min. at room temperature. After centrifugation, eosinophils were purified from
the lower layer of polymorphonuclear cells by CDI6-negative selection using anti-CD16-

conjugated magnetic beads (Miltenyi Biotech GmbH).
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LI.2 cell line] Human CRTH2 cDNA was anplified from

hunan eosi nophil cDNA with gene specific priners
WOAHIUT3234. restriction sites for cloning into IEAEP2005/000475
vector (Edge Bio Systens). The-¥uman CRTH2 cDNA was

cl oned into the mammal i an expressi on vector pEAK. This

t fected to
UG SRS by B RN S5kl S o s
ebHc?tﬁ‘ @pm BBAQHaﬁM) é&ﬂ%ﬁpﬁ’ﬁsmﬁ REIHEP2( 511%@%7&%11 sus”p’énsmn 3 x 10°
f';1/r 51 'gene Pul ser Bi oRad) at_ 250V/ 1, 000
o Sgeyl) e ?*ﬁ@nfqda%ﬁ@dtwwha an/3q wl of 1(ginqosj=/lqﬂon (PGD,, 1M,
SkigiTedncsReatiaded ahadiQo b ?ov&%?!:ﬂanﬁ&] dryo6- \\E}I %ﬁ%tax@’ﬂalﬁnbeg (Diameter =

weeks after the transtection, grown S were pic
up Hror #1106l heéeurg rFaiteh. C@Meusa reeienbated W2 various concentranons of test

he hu fecgted L1.2
B ERL T b 1 i Tk T BFOwRALS Rl A ed ineubtor
mat|x3|7f‘@ 5% ﬁ(])z ﬁbftrJ 2 Fotte- BraMurber df}h’blﬂslﬁm@l’@@ intd Mallowler Whamber was counted
ar Pro 10 pl1 of pluronic F-127

?%bﬁ%%%?ﬁ é?“ diluting the resulting mxture
in 10 m of C32+ assay buffer (20 mM HEPES pH 7.6,
O[Migr£35H,asshy Bhhah ADEDEE Tkells] (R3ks4) sol ution). The
CRTH2 transfected cel s which were prepared in Exanple

wer e_wash th PBS, pended in Ca2+ | oadj '

1P mRponyc ?@rfghs RS FY"I‘“‘f Sf‘é?ﬂ’d hePACH RS @B"‘fso‘i’h%’o"‘hﬂ??m’y donors by :

dkyifh @ MBbIAd bf NRR6PoHT Fesolbing MediuffGOR BidibdieR) C@ L’rﬂ? Y centrifuging it
washed and resuspended in Ca2+ assay buffer, gn

dit SBR As dori 10t ik phOPaicERera b téﬁ@r%nfw@raatlw 5% T hagphocytes were
Jurifastéh moRdnudledr ctiPbC@ids TR I el (6ldich Mﬁlteny: Biotec GmbH).
|ncubat ed with various concentrations of test conpound

for 5 mnutes at roomtenperature, The emtted 480 nm

R eSPAn & dymakocHiss SsFe aghid FrittsBBYEnd gesggended in chemotaxis buffer

(PERAM HEPES HHAPRAE. 8 Uss A, (HHRRB BT b0) F’é?%%@'ﬂd)ﬁcéens/ml Fifty yl of the cell
Hamanmat su, pan).  The transfect ant showed

p@gﬂﬁiqqld@@@w (gglzs{welmqu?Iij dispgnded intp thequpper chamber and 30 yl of ligand
Qgﬂﬁﬁptﬁ(ﬂ{) ,Ciﬁ pﬁﬂﬁ e&%ﬁéﬂ%%ﬂl}a& wa[s r]ald ntoqﬁ-g'_i%wgze Eﬁ%bglr of a 96-well

bi ndi ng as$ay] (Assay transfectants wer
\ﬁb@kﬁé@cmﬁ@mbw (HaipBS aridmme #ikphdade Probk). @ilngvemﬁrfeemubated with

%%ﬁnf)ﬂ%f tggl é%ugggh g?‘%r'\#g%@ hnrfb%(y&%%&)\x% 1Js t?len allowed to

PCOHI i aameinéxﬁe@(ﬂmbattamd 3V&r 5% WO, dont by, The omsbayfol bétstrmgratmg into-
re then O bottom
g‘gp‘%&#ggﬁ@ ‘%as u?tg%gﬁlcg%ﬂ gBaetcgo(ﬂyﬁslfm@ ‘mn at room

tenperature to aI | ow binding to occur. After
Apey besultom, Asshe 1ced Fhoswmsip dixsinplas wabtableans the rExathptes balow. The data

s BB abregitoraged el PHoAnPHiaE PRt el of sty of.

thoat 40 tot 9084, iFonprattiiaEreasons) dhe @HpOaRI iatel drijupee MMidtr BRsse§ of activity as
%J@e filter was neasured by. TopCount (Packard), a

PHEi 111 ati on

ICw= A (<0r ) 10nM<B(<or“-) 100 nM < 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
bases were aqueous solutions unless otherwise stated. Eluent concentrations are expressed

as %vol./vol.
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nﬁwonuclear cells by usin

counter. Non-specific binding was determ ned by
i ncubating the cell suspensi on and [3H] -1 abel ed 25
VB§D2 in.the presence of | pM of unl abel ed PGD2.

&%t resistant L1.2 transfectants bound PES/EP2005/000475
[3H]-Iabe| ed PGD2 with high affidity (Kp = 6.3 nM.

[Mgration assay of human eosinophils) (Assay 3) Human
pp}éﬁgpgtﬁhqp&mlmgdscel s were isolated from heparini zed
venous bl ood of healthy donors by |aying the blood on
Mono- Pol y Resol vi ng Medi um (I CN Bi onedi cal s, Co. Ltd)
ah@“ﬁ’éfﬁb‘%ﬁﬂc@ﬂ%ﬁ@ -Bigropenzzbpyrpaidin-HyHaseta80 nin. at room
tenmperature. After centrifugation, eosinophils were
purified fromthe | ower |ayer ofgpol ynorphonucl ear
cel | by CDlG-Ri?akhve sel ectionj usi ng anti-CD16-
conjugat ed mag i § beads (MMePenyii Bi ot ech Grikfp”
n eosin
mashed.mnth 'BS and_resusp ehde in chenDtaX|sl
r (20 nmv pH 7.6, O. E‘SA Hanks'
{Kion) at 6 .06 cells/nm. Flfty of the cel
suspénsion (3 x 105 cells/well) en di spensed
into the upper chawmber and 30 | of d solution
(PGR2i 1 nM final concentration) was atfeed to the
| ower chanber of a 96-well chenotaxis chanber
( ro Probe).. . e o
PAIBEY, SeRuPul 6D bl R aSRE ke SrEBEE 1) and dioane
d30fpolindesatided7 @ fleoall shidahad utsesvedClie BN ga@i vﬁasib&bﬁlhﬁhrough the reaction
um djfied i cu 7C, 59
Bt or Loy dhen i it et i b G et aded and the
tshﬂrdt@l\/%ﬁdﬂ{?@ﬂ’&ﬂrccm@b‘y ettt £d rinkyd »ﬁmnThls mtcrmedmte was dissolved
on D 8 ration assay of human CD4+ T
]53?1 31) r@dh%‘h"g o SR phiRipesawas ied 2hEqom temperature for 14
IhSﬁ'ls atﬁdesﬁ rs@l%rﬁ e#ﬂi@rrbﬂﬂb%@ dr WRRRUS dleonth-AfrofheANJeM¥nimidamide hydro-
%& ¥ i.ng the blood on Mno-Poly Resolving
H‘i’@ﬁﬁ']% tﬁdﬁﬁ/"dﬁﬂ@i"éél‘”@t‘eéﬁ”{q d) and centrifuging it
at 400 x g for 30 mn. at toon1tenperature After
@6 Atrhik futtget @Ry 1gt,meth£1elrwma ?% Mﬁl[ 85, 3@;4751?519 @:dikz‘ {40 kophenyl)-
isolation kit
nipydamde gydroghiorge g 95 8Hah7a?¥ omgh mr av@yﬁwéé%@% (308 ral) at room
WapBE R 4shaRRN M { 3@@?@@@%& thﬁﬂmc%hégt é%sgeﬁﬁsn was refluxed
5 820 nmM HEPES pH 7.6 1% BSA, nks | ution)
éﬂ T %6 heyss- qrgsvcrhng tqEop\ferperaire. ithrcrerssipp midurs pan ehitid te §°C acidified

%ith @R I@@ll by @@lséﬂara%%otlw&dgdtﬁllﬁﬂﬁggod {}\td&)ég?wﬂggﬁ?ﬂwater Drying

chanber and 30 pl of tion
pidam highoveeem maﬁﬁ%)fomshoaddﬂ;m tzavet methylo{ded-dibydaeryst-(4ofitrobenzyl)-

%f%ﬁ W%Jl\gaér%%@ 'géﬁﬁl@@%&éﬂg%{rﬁg%nc&aﬁe?ﬂwth

‘vari ous concentrations of test conmpound at 37C for 10
Fe nut wepengbrenast anetly] | B, Gedibdral2edeidrobenzgDpyouwidin-Sryflagetate  (4.12 g,

Wﬂh& ?'QPOF{: L{?@Bﬁ? Fr’oo?h gm{)gﬁ%rg%d u%erA'AJhaQHIE)ﬁaherI%s added N,N-

nunber 0
dimethylaniline (8.17 mL, 64. 44 mmo]) and the resulting dark suspension was heated at reflux for

16 hours. After cooling to room temperature, excess POCI; was evaporated and the remaining dark
residue was dissolved in EtOAc. This organic layer was then washed sequentially with saturated
NaHCO,, water, and brine, dried over anhydrous MgSO,, filtered, and concentrated in vacuo. The
crude product thus obtained was dissolved in CH,Cl; and passed through a short plug of silica gel
to afford pure methyl [4,6-dichloro-2- ~(4-nitrobenzyl)pyrimidin-5-yl]acetate (2.98 g, 65% yleld) as

an off-white powder.
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the | ower chanber was counted by FACScan
(Becton-Di ckinson). Assay results in Assay 1 are shown

i n Exanpl es and tabl es of the Exanpl es bel ow. The data

Ve 0e¥H3 s to the conpounds as yi el ded by sol PAT/ERZ®E000475
synthesis and thus to levels of3Burity of about 40 to
90% For practical reasons, the conpounds are grouped

[ ctl fol.lo

( MRV B35 RN Sr hipfibtaiiy 2 S g R e e 00 v

<.b The conpounds of the present invention also show

. excel Ient selectivity, and potent activity in Assags

2, 3 d 4 descri be@iMabove. J|Z used in Melting point
t HEeQ ol Nowi ng $e8LiAn. | MEEates decompesition. Mep

i noClgapi Ci ds and basesiwer adueous sol uti S N

unl ess ot herw se-stated. El €nt| contenfMstions are 1)
expr e$sedN as %ol ./vol. WON /073234 Na Nt/
PCT/ EP2005/ 000475 -37- Prepafation of compounds

Met hyl [Z6=dj chl oro-2-(4-nit yl) pyrimdin-5-yi]

acetate Cl H NH MeO MeO. NH2 F A 1\ NiNN

IiN NOZ N2 NG / NO2 4-Nitr b, acetonitrile NO
(81.07 g, 500 mmol ).was suspended in EfOH (300 nmi) and

-dioxane ij 5 (300 nL) was added. After all solids had

di ssol ved, dry HCI gas -was bubbl ed through the

r Aagiitas oﬂnn?ethyr @4,5—afchiofw21{4-xﬂﬁ§bchﬂ@ﬁﬁ%idw -£.01Rbwal0@ g, 5.6 mmol), |
nger atgirg)ﬁ{ egbé{hours Et 20 was then added and the £

paceialyielyk; diziefuiagetelo (4% e - ynmeld tang ndlﬁﬁarowlethyiammc (15mL, "

f 8.0 5e6bIWnt1hs- cﬁb)&ﬁle (5 d) Wﬁtsﬁfrﬁ@ﬁ' §04® 1hO%hoHisS TRE ¥BHure WAs concentrated

NH3 saturated Et OH and the sol ution thus obtai ned was

SHNAET Beucse PresEs- t@hﬁ)féﬁlé*!m‘ﬁ@ exipeteriqwitinethylacetagey cBhgsextracts were washed

SOl 8 INaYRSD), 8B

20 (4 ﬂl tar opﬁ e«':lny %"lgfid I}]iglﬁ? }5%59&5 QLM@ ﬁ]tere]c_ioanghcloncentéated under reduced_ ‘

(FPeses: fhesayieyprasuey wasspusifiohby ereWMrl\ﬂ’H@ (niliqrizelt arene: ethylacetate,

0f/1 ft | ) el 2k 5411

)t d ?}l]\r;by m ﬁn[atcﬁfgn.ﬁ@ E&/F—d‘;’rﬁ&?ﬁgé%ﬂ} gmlgo% c%5(43 nrq'dbeggl)g}gmndm 5-y1]
WEFP’G((hB%E,l'@é/oXM@g%Sghd 217.72 mmol ) in anhydrous MeOH
(300 nL) at room

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

0.19 mmol) was freated with 50% triflucroacetic acid/ dichloromethane (5 ml) at room
temperature ovemight. The mixture was poured into water and extracted with dichloromethane.
The extracts were washed with aq NaHCO; and brine, dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The crude product was dissolved in dichloromethane
(5 mL). To the solution was added trifluoroacetic anhydride (0.053 mL, 0.38 mmol). The mixture
was stirred at room temperature for 3 hours. The mixture was poured into water and cxtrécted
with dichloromethane. The extracts were washed with aq NaHCO; and brine, dried ovér
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-c]pyrimidin-8-yl]acetate (22 mg, 25 %) as a colorless film.’
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tenperature was .added NaOwve (3.8.82 g, 718.49 mol)

and the resultlng suspensi on was refluxed /for 16

vﬁ?i‘% fdter cooling to roomtenperature, the reaction
¢BI92%hs chilled to 0C, acidified 15 with GGIEERS000TS

and the separated solids collectéd by suction and

rinsed with cold water. Drying wunder high vacuum at

- AbfetiyP[7-€h1drQLE@- atnhﬁéibeﬁ@lﬁmmﬁd'[fﬂb -cjpyrimidin-8-yl]acetate

[ 4, 6-'di hydr oxy- 2- (4- ni t r obenzyl’) -

pyrim din-5-yljacetate (56. 48 g, 81%yield) as a pale
white powder. T¢ a suspension of nethyl ¢

[ 4, 6-di hydr 4-ni trobennyl) pyri m dj
(4.12 g, 1(2%tj ) in POC13 (24 n¥§0at
tenperature a NAr atnosphere wé
di met hyl ani | i ney 8.,Z}ht, 64.44 mmol) and t tﬁ?

i : i ofNuk for 16
roomtenperature, |[excess POC13
was evaporated and remai ning dark resiy
di ssolved in EtCAc. rgani c | ayer was thes washed
sequentially with saturateéd NaHCOB, water, and Bfine,
dried over anhydrous MgSO™4, filtered, and concent r at ed

Th Y uct. thus
R SR T L P S S Bin pee 033
di.aa rmao!g ehd SECIL2HEX flowds, BLB7 enml) hyEtOH (5 mL) was hcated at reﬂuxmg tem-
Epg'x‘a 2 gor tf élglg/coo Azﬂg? Eﬁohgg{ org%gg%/n:a;? ga\ﬁ.}rrf ethf) 6%55 yl e was poured mnto sat.
200810Y) 23234 BRGXé ERP 0 pésORIAg Fhite sidBenMah Wk filtered through a pad of Celite.

e SR P S TSR aB Ore R b egeniyeracts ws

-NvaslMa Wth bridd dbgd over anBMOGusNA S(M%ltérem éﬁduéc@c&f:ramtuh)ﬂacuo to give

| org-2-(4-nitrobenz yrimdin-5-yl]acetate
Cal A N A N AR e M AN ot )
(0.68 g, 6.5 nnDI) and diisopropylethylamne (1.5 ni,
Exa@pk 1omol ) in 1,4-dioxane (50 nL) was stirred at 80C
for 2 hours. The m xture was concentrat ed under
gfﬂ ced rgssure The resi due was extracted wt

- 5105%8 14 lé*(ffwrmﬁh&%?@z%lﬁglmgm)mmzalla?qclnmw&ﬂ

ggkeic hei@, dried over sodiumsulfate, filtered and
concentrated under reduced pressure. The crude -
product was purified by preparative MPLC Q§|I|cage

-5-ylJacet ate

hours. After coolt

MeO

o

hexane: ethylacetate9 10 2/1) to give me
[ 4- ¢l oro- 6- [(2 %1% thoxyethyl)an1no]H “(4- ni trobenz
S yl)pyrimdin-5-yl
N\N

N\N

Iz

NH, ' F F

F_F

To a solution of methy! [7-chloro-5-(4-aminobenzyl)imidazo{1,2-c]pyrimidin-8-yllacetate

(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 amine (0.127 mL, 0.730 mmol).
After stirring at room temperature for 20 hours, the reaction mixture was condenced under reduced

pressure o give the crude product as a thick oil which was purified by silica gel chromatography
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acetate (1.89 g, 79 %9 as a gray solid. Methyl

[4-chl oro-6-[(2, 2-di met-hoxyet hyl ) am no] --2- (4-ni trobenz
yl)pyrimdin-5-yl]acetate (100 ng, 0.19 mmol) was

WO es@®B2#th 50% trifluoroacetic acid/ di chl oPSITERINNFE00475
.(5 nL) at room tenperature ovetni ght. The nixture was
pour ed into water and extracted with dichl oronet hane.

%% ggﬁe(?&ﬁ%t ég nb St??éljve m?tﬂjrla[g C@%}% ?[gqu%{uoron’ieﬂlyl)bcnzoyl]-

c ammeyﬁenm)&ﬁidmgez cipRinicRd-Nleast hes wiittaokd @S0 Ry gAdCt
was di ssol ved in dichloronethane (5 nlL). To the

S 's% 138 o :ﬁ’fﬁqt@?(ﬁ-ﬂ% om-i-g{j G efg;'og;te hy gztoié! Spé;g}h%g%l)imidazo{l 2c]-
tﬁﬁﬂﬂﬂlﬂmt?'lﬁcd‘tﬁé (@1604r 6.199 Aendl) X WioRandeG.0POHL L ehab RlGd 6N HCI aq.

wat er and extracted w th dichloronethane. The .

- etfyak) and hested RASREafonlE howsyy Mmh% ronm faIpeTgiure dhe volatiles was

olxe%ve%%ﬁagg@%w}esm ﬁ@geﬁ raa‘e g‘i«‘% e qichcv@m@ggkﬁd%a Gfhwater, collected

under reduc pressure.

plebr suf fiangl ribaed pmtép@teatand/éetﬁmetmes,l dnid @iagcbundex:lhg}o V@f-lm’lml give {7-chloro-5-

ﬁ¢4€@%@%ﬁgo§?x§€r%ﬁl)%gnzzg ]X %’ﬂmj}:%lhﬂ-l}zda %gc py%-xé Cré-tB e}rtI]ace ig élcid as a white

nepwdaS09R0 g20%).col orl ess film WO 2005/ 073234
PCT/ EP2005/ 000475 - 39- Met hyl

e SRS E AR S8 Cx e & § e hg Tt 20772

m xt ur(e, Jof 1.5¢kzhyi), 7.74 (d, T = § Hz, 2H), 7.91 (d I =8 Hz, 2H), 8.13 (d, J = 8 Hz, 2H),
[ 7-chl oro-5- (4- mtrgbenﬂ@yl)lmdazo%r c]pyrlmd|n8y

| ] acet®d’dd(F 3382 H bR 2 A Aer sshBn2. 2120 (1. 44

g, 6.37 mmol) in EtOH (5 nL) was heated at refl uxing

t em 5 Npafirptpoir®: J09z °@ hour. After cooling to room
tenperature, .the reaction mxture was poured into sat.

hIaFCCﬁA%{EFUIaéWEIgEtW and the resulting white

SUSPEMEsOipe¥ipoinetrty] 4g8r €d t hrough a pad of Celite. The
aqueous | ayer was separated and extracted with Et OAc.
The cohBipadivey g88¢E extracts was washed with brine,
dri ed over anhydrous MS04, filtered and concentrated-

fa Eﬂﬁlﬁpmﬁrﬁaeghéf&scrf%a By Example 1- 1 com ounds in Example 1-2 to 1-5 as shown in

[[7 chl or 0-5-(4-am nobenzyl )i md azo -c]pyrimdin-8-y
ITpile &ivstesypthesizzer g, 9299 . 10 Exarrpl e 1 1[7-Chlo
ro-5-(4-{

[4-(trifluoromethyl)benzoyl]anm no}benzyl)im dazo
[1,2-c]pyrimdin-8- yl]acetic acid

iy
ey

|
eaag




£
¥

OO0 OMOHO G _ MCONL CI \' NJ N~ Nom/ N, N%O
NH NH2 FFFFFF 15 To a solution of nethyl
[ 7-chl or o- 5- (4- am nobenzyl )i m dazo[ 1, 2-c] pyri m di n- 8-y
W h208¢/83834 (0. 081 g, 0.243 mmol ), 3, 4-di chl or oBEHEBI0E5006475
acid (0.070 g, 0.365 mml), and“W\SCI (0.070 g, 0.365
mol) in CH2CI 2 (5 nl) was added N, N-dii sopropyl et hyl
am'rﬁ)qe{o.'lﬂ m., 0.730 mmol). After stirring at room
temrperature for 20 hours, the reaction m xture was
condenced under reduced pressure to give the crude
pr&;vcdmpte%x!si a t hi Serakdrewhi ch wads MW if Eixeat | DYISS i i p €AC)| Activity
gel chrorat ography WO 2005/ 073234 PCT/ EP2005/ 000475
40 elutiing with 30% EtOAc in QHCL3 {3 ye nmefhyl | ©1ass
[T-ChlToro-5-(4-{[4-(trifTuorongthyl')henzoyl -
ami no) benzyfli i dazo[ 1, 2-c] pyri/m di n{8-yl Jacet ate as|a
ite sohid,(0.]100 g; 82% . A qolutign of nethyl
:d-")(t ri fluoromdt hyl ) benzoy] ] am no} behz
} 4

[ 7- Chl or p- 5-

yb)imdazo[ 1, 2y pyri m di n- 8-}y etate! (0,10

0] 193:5mml) i nldi gxane (1.00 m_)JS%)Zg a%g;ed '%% _&g@gq A
5/(0.5 nL) and hgatled o 100C flor 22 |hour$. After
c
u

pol i ng 10 room tefipgratused the vol atiles wasirenoved
nder refluced pressule generjate ajprecipitate whigh
“was suspgended in water, col Fectited by suction,|rinsed

rhwatger ddretrhyt—ether, gnd—drifed under hi gn
vacuumtp e [7-chl oro-5-
(B-{[4-(} ritlyor onet hyl ) benzoyl|] am n¢} benzyl )i m dazof 1
, B-c] pyr o W ]acetic acid as ajwhit¢ pogwder
(D.0O gy 20 N ' H NVR (500 16).., B .3.,96 '
(k. 5 1a.52((s, 2H, 7.39 (d, Mjg%z:w A 20437 B
(g, J =R.5 Hz, J =8 Hz, 2H), 7}91 (dj
J] = 8 Hz[, 2H), N Hz, 2H}, ' [8.19{(d, J=
1.5 Hz, [111), 10.48H(s, 12.71 (br s! IH{Mlting
ppoi nt: 201Z C Mol ecul ar“werght: 48885 |5 Maps
SPECTTOMETT ¥ 4389
HO
c ~ /N
' Nx, N /
14 446,90 | 446 | 447 1847 A
N =
H
HO
Cl =N
Na. N Y ) .
1-5 481.34 | 480 | 481 | 205Z B
o :

e

e




In vitro activity grade: B In a simlar manner as
described in Exanple 1-1, conpounds in Exanple 1-2 to

1-5 as shown in- Table 1 were synthesized. fi WO
WOGRHSE7H384 PCT/ EP2005/ 000475 -41 Table | exmsImpkrR065/000475
Structure MWExact MB np (C) Ac42~vity Mass .class O

HO CI N. N 1-2 489.75 488 489 180Z A C HC HOC

| Mot Bt e ipidecilip-pigim iw-%yﬁae.era% e

tly -,
N N

N\N

NO, - NH,

A mixture of methyi [7-chloro-5-(4—nin—obenzy1)imidazo[1,2-c]pyrimidin-8-yl]a¢ctate (150 mg,
0.42 mmol) and'Pd{C {(wet, 45 mg) in methanol (10 mL) -THF (5 mL) was stirred under hydrogen

5  atmosphere (0.4 MPa) for 2 days. After the removal of Pd/C by filtration through a Celite pad, the
filtrate was concentrated in vacuo. The crude product was purified by preparative TLC (silica gel,
chloroform: methanol, 95/5, 0.1% triethylamine) to give methyl {5-(4-aminobenzyl)imidazo[1,2-c]-
pyrimidin-8-yl]acetate (16 mg, 13%) as slightly yellow solid.

Example 2-1

10 [5-(4-{[4-(triflugromethyl)benzoyl]amino}benzylimidazo[1,2-c}pyrimidin-8-yljacetic acid

0 7 Q
MeQ
A NN AN AN
N N\/) N Nt/ ' Naw Nt
3 3

A mixture of methyl [5<(4-aminobenzyl)imidazo[1,2-c]pyrimidin-8-yljacetate (17 mg, 0.06 mmol),
p-trifluoromethylbenzoyl chloride (0.01 ﬁL, 0.07 mmol) and triethylamine (0.016 mL, 0.11 mmol)
in dichloromethan (1 mL) was stirred at room temperature for ] hour. The reaction was quenched
15 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)benzoylJamino}benzyl)imidazo[1,2-c]pyrimidin-8-yl)acetate (21.5 mg, 80%) as

slightly yellow solid.
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é‘{ 5}32%(?)5/ 000475 -42- I\/bt hyl
obenzyl )i mdazo[ 1, 2- ¢f,pyri m di n-8-y
‘ h ﬁlf PLAEERYPRO04TS
00 MO MO O NNN~NLU NO2 2 NH2 A mixture
of met hyl
[ Tochl obltién (4f rni_néthyabqawl{mi(mm@m{:tﬂ;y%eﬁﬂowmﬁb}dieﬂzyamyadazo 1,2-¢1-
acetat e 150% nm?l) and Pd/ C (wet, nlt&?
i BtRSndeqate (P me. &%W)ﬂﬂ)mmgols&h@r)ewawééw NaOH aqueous

hk’(ﬂﬁt% Q@Z g)@i I%Ql%ﬁaﬁﬁe?at&r@ hd Mg%lxtﬁﬁrwa% s%@é’cﬁfﬁr 'NhBﬁf AR the removal

r enoval y filtration through l1te pad,.
t ﬁ%mfthamlr 'éﬁdér w&sceé PFRSEURE. 1Veptes ava ndc%@fudae rermlec rigeolution was washed

pﬁvﬁﬁj Hn%{hy}"@ﬁer QH& édu%ﬁzclaybg/%ége%g{ f{‘} )o\éﬁlog%'% :ﬁ Sipld &?u}?xgé precipitates were

[oroform net ano trie am ne
gm}lectwbthyf ltrpBen( 4ndinirind bedery tejliosil daesejrd , ta gile{5-(4-{[4- (triﬂuoromethyl)-

gl%(ﬁrnhg)l]g ﬁgp?(zg]l)ﬂ'g?‘[‘lnggl% g]pyrmrmfn 81 y%]@‘,etlc acf% ( P gn'g}’?%/e} as szghtly brown -

[®hd4-{[4-(trifluoromethyl)benzoyll am no}benzyl )i m daz
o[1,2-clpyrimdin-8-yl]acetic acid OO0 0 MO I\/EOHO

N W@J B \GRs6.48): 5 %ot N2 abd ), 58 S35 B ), 763

m xt ur
[ §7( 4-(aM] @obﬁnzwzg i7modta’ od, 3,28 & Ry v istri o, 891l (pECel Bt €2 Hz) 8.08
( ”@{u—l T=1.3Hz), 812 (2H, 4, 7= 7.9 Hz), 1045 (1H, s), 12.48 (H, br )

Melting point: 205-207°C-
Molecular weight: 454.41
Mass spectrometry: 453 (M - H)-, 455 (M + H)+

In vitro activity grade: B
) ]
OEt QFEt
EtO EtO H
o "0 0

To 2 mixture of sodium (1.66 g, 72.13 mmol) in diethyl ether (35 mL) was added diethyl succinate
(10 mL, 60.11 mmol) and ethyl formate (8.25 mL, 102.18 mmol) at room temperature, and the

Diethyl 2-formylsuccinate

reactron 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 NaHCOQj, dried over sodium sulfate, 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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p-trifluoronethyl benzoyl chloride (0 01 nL 0. 07 nnDI)
and triethylamne (0.016 niL, 0.11 mmol)

dichl oronethan (1 nL) was stirred at roon1tenperature
VOO H33# . The reaction was quenched 15 with RER/BP2005/000475
and extracted with chl orof orm -%he extracts were

washed with water and brine, dried over sodium

S lﬂlétgﬂq‘t-.h;'&ljo ?ﬁj af’?ﬂﬁ& %{}@fm&; ggﬂd ace a% r e d uced

preparative TLC (S|I|ca gel , chloroforn1 nethanol
95/5) to give nethyl [5-(4- ([4-
(trlfluoronethyl)benzoyl]an1no)benzyl)|n1dazo[| - cl py

rimdin-8 I]aceta%b@(21§§% , 80% as _sllgh{jy

‘'yel | ow solfj d. WO 2 4 PCI/ EP2005/ 000475 -4 ToOH
a sol uti@n @Etret hyl H—Cl = )

[ 5= 64-{[{4- (trifluoronetk henzoyl ] am ng} benzyl )i m daz
o[ 5 > t"{lrﬁdi"n-S-yI] ate (20 mg, 0.04 ¥n

met halol (i1 nL) was added1MNaOH aqueous sol ution
(0.2 roomtenperature, M% the nixture was
stirred for 1 hour. After the renoval of nethano
under reduced pressure, water was added to the
resi due. The solution was washed 5 with diethyl ether
and neutralized by aqueous ‘hydrochloric acid. The

NO,

;ﬁ%g lamtru:chérg OP %%g-Pl P@%&@iﬁ%{n@égﬁa%infdggcggngg (6fd6J gt, r2§t15 ?nrr]nol) and diethyl 7

gk Vce{f@a(oémét& 46. 54 #, 132134 edraTEth ekbanol (100 mL) was added sodium methoxide (28%
benzo é 9 nz I)|n1dazo[1 2-c] pyrimdin-8-yl]acet .
i néeé aa ﬂ 6 2%3‘%0 a;g roqny Efmppr? @hghthe geactiop mixture was stirred at

%"@lmrﬁléﬁoﬁxw&he @mt@%tol_ﬂnz §m%er§l%§eztﬂc r&ktlotﬂwégqu@@ﬂed W1th acetic acid

7..38 (2H,
,_82 8 mk, 4. (Szppao]a ang wates @O(Hz:)L) vyasgzgjdeq |up( S’ljhe rqsuggtg(]gpplpnates were
daollgctca l%' f%trath%)amd %va@&d(»(u'tﬂ“'wat)gv ang acetgne%uH;p)r%pﬁ ethér &21}"40 give methyl

Hz) ,
l\féihtfﬁifﬁ@/ %réﬂ wﬁob%é)pm@m %ﬂ@é@tedﬁ Ahe 6@&&) as hxswn 4dlidvhss
spectronetry: 453 (M- H)-, 455 (M+ H+ 15 In vitro

amwhyn [h;émmﬁmn@m@ewgl&,d;ﬁ%famhééi&@' nate 0 O Okt

EtO EtO IrJd m xture of sodi um
(1 66 g, 72.13 nmmol) in dlethyl et her 35 m.) was

added dlethyl syccinate (10 ni, 60. 11 mmol ) and et hyl
formate (8 102. 18 nmol ) at roo enper at ur e,
and the

=

\1:©\ rﬁ:@\
NO, NO,
A mixture of methyl {4-hydroxy-2-(4-nitrobenzyl)pyrimidin-5-yllacetate (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. Afier 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 si]icé-gel, (hexane: ethyl acetate, 7/3) to give methyl
(4-chloro-2-(4-nitrobenzyl)pyrimidin-5-yiJacetate (2,70 g, 64%) as orange solid. |

9,
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15

20

20 reaction mxture was refluxed for 5 hours. After

the cooling to toomtenperature, water was added to

the mi xture until the sodiumsalt was dissol ved
VEQAPETEAY and aqueous layer was separated. FEBEP2005/000475
aqueous | ayer was neutralized "B#y-6M hydrochl oric acid
(10.8 nL) and extracted wth diethyl ether. The

e rjied over
sodg{t %ﬂig}l\?gt%e%ﬁ?%?d er e[tc]ila' i;%tn?@‘ﬁ%lacg ié’d under
reduced pressure. The crude product was purified by
lation (115- 25 120C, 10 nmHg) to give diet hyI
| succinate (6.55 g, $54% as colorless oil.
2468/ 07p234 PCT/ Epmos/ oo 5 -44 Nethyl ~.
mméﬁg I) yrimi did¥e 5. . yj MaRet dt e
NINH MeO CEt H Cl Q/lJi\ NN 00 =N
' ;Setehanl m da
Aol ) and diethyl
.34 mol ) in methanol
e (28%5 in
nmet hanol , . ANML, 56.25 mmol ) room t enper at ure,
and the reaction mxture was sti™¥reésdoat 90C NG,
overnight. After the cooling to roomtenperature, the
reaction was guenched with acetic acid 3.38 ni,

5. DB RDPY mﬁh)d [@vﬁhleﬁo-%@emrmr}zymna@aédslﬁ@taterﬁéo g, 8.39 mmol) and
raﬁﬁr&ﬁa&étd}gieﬁyfd% girﬂétﬂﬁ%@c@a]%ﬁ?mcfg ‘}Bergﬁ'@lg 1rp<¥107faln|5 uoathP\;}as added N,N-

and washed W th wat er. and acet on opr opy

2-forny
(100 ni)

. (@3sapyopylsthylapine b ypil, 8.39 mmol). The mixture was stirred at 85°C for 1 day. After

: rown so
[agetaf Ehmewa(tﬂwntetwa:sb@hwy}h )vptylr andi toting) - disreg? onerasoébmtsﬁlfat@, filtered and

? 4}'1c }‘.cgﬁlgdeé%ﬂxgd res(s) enzy Sra@erqr?ﬁiualxﬁasgung T ae% L{mn cri‘Xomatography

e Sﬂg:@-g&JS (&iByl ravetale) to phespbhyluld-[(DRrdimetbiydehy()Bmihb]-IH4-nitrobenzyl)-
n J thlanllne(251m_ 19.78
%%m@qla)cm?t fz‘gdg ggﬁ’gs(}@/%?‘ ‘3 hours. After the

renoval of the excess phosphorus oxychloride, the
A solution of methyl [4-[(2,2-dimethoxyethyl)amino}-2-(4-nitrobenzyl)pyrimidin-5-yl]acetate

(1.00g, 2.56 mmol) and HCI (1.0 M in water, 3.84 mL, 3.85 mmol) in dioxane (10 mL) was stirred

at 85°C for 1 hour. After the removal of the solvent in vacuo, water was added to the residue. The

Ecgo!%qg ?% (%n(pggaﬂtg rtﬂp %L%%{An) Ry %‘Ekﬁlt ﬁ WﬁﬂlyJJth'C gxt)ciig)ﬁmcted with ethyl

aqueous solution was neutralized by 1M NaOH and extracted with ethyl acetate. The extracts
were washed with brine, dried over sodium suifate, filtered and concentrated under reduced
pressure. To the resuiting crude product was added phosphorus oxychloride (1.4 mL) and the
mixture was stirred at 85°C for 3 hours. After the removal of the excess phosphorus oxychldride,
the residue was dissolved with ethyl acetate. The organic layer was washed with water,
sat.NeHCO; 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-yl]acetate (28 mg,

3%) as brown oil.




15 residue was di ssolved with ethyl acetate. The

organi c | ayer was washed with water and brine, dried

over sodiumsulfate, filtered and concentrated under
redut@PpYEeBdre. The crude product was purified BGI/EP2005000475
col um chr omat ography on silica- get 46 hexane: et hyl

acetate, 7/3) to give nethyl

S R s e

PCT/ EP2005/ 000475 -45 Met hyl
[5-(4-nitrobenzyl)imdazo[ 1, 2-c] pyrim din-8-yl]acetate
000 M@OW C H2N-I, &§¢ M0 OB MO H N
~Ove N NN N2 NOoz NOZ [lo a solution ofMeRet Ryl
(4- chIiM#P0- 2 (4- ni t r obenzMePpy i mi di n-5-yl Jaceta
(2.70 g, 8#39_Rrol) and am ngacefoal dehyde di
acetal (1[83Imy 16-78~mol) [ nJdi pxane (4Q ) e
added N, N“§-N~di i sopropy! et M (1.46 m,
.mmol ). The m xture was stirred at 85C for | day. Ai
cooling tor tenperature, t action was queng ci
wth water, &pg-iextracted with acetate. The ;’:f
extracts were washBd with water ahd Brine, dried over cl
sodium sul fate, filtered and concentrated under '
reduced pressure. The crude product was purified by

col unft ’E’ﬁWEﬁ"l‘ﬁt’B‘@lPYéFEWm’Hﬁb@F}'i}l@giag:é] zehag@rnwn-&@éqca@@)(zs mg, 0.09 mmol) -
to gi é&ﬁ PRR (e, 3 ,

[ 4- [ (2, 2-di dgrr')ét hg}(%)/ gfﬁ?}lajnglrrglnmﬁ) was ft}lrrerc]ilutn?eégg%r%/cln)attmfghcre for 1 hour. Am }
Pyt | rife reﬁmgal};af Pdlcdw fieation thrgughy 2 M%Paéshdoﬁm wab koncgutrated in vacuo. The

[Sgl_ Ft(ﬂzgzgt_ s oilné%tw ¥ [5-(4 ammo?er(le)mu azofl 2-c}pm in-8- ﬁ(li]acctate (26 mg,
di n- 3194 i@l wat @sso(\@d @0@ dmﬁloﬁ:&uethmé i rair)d Tbl(ﬂhls §clutdn M'as added 3,4-dichloro-

gt 3 OB S RSRRE T Y5 o, et

sol vefi037 mLy 626 mmol\)airﬂr 1-veagl- 3a(dd:ﬁxdethﬁarhh@:rﬁp@,&)bﬁbk&hmﬁ'(iwhydrochlondc (219
ue I ut| on neutralize 1M NaCH a
eg)t r g% e 04 J 2 ‘h°§71 telé‘E%rf“t&{e ?H’é"%ﬁt"’ﬁ%\é‘?‘éﬂdf?% tgmperature overnight, and
was helduted teithbethyh @cetade. i Glle Qulafiors @6 wWighsd) lwﬁtﬁtv%zerfahh tbeh&diried over sodium
and Col?:ﬁer}l rat.ed ,under %gu d pressure. To the
o B

resul® 1 émﬂ FEYGREat aaféiac %gﬁﬁlﬁsr ke crude product was purified by

bxyclplre(pﬁfam TAC 4sifta) gandhlbxlaﬁmnﬂh%émdﬁcﬂ YRS B fitd %{iﬂ@t (5-{4-[(3,4-dichioro-
85C hour s. ter the renoval of the exces
phos ﬁrgp ):‘a%@q% 1%20[1 2-c)pyrimidin-8- y])acctate (29 mg, 70%) as slightly yellow oil.

15  Example 2-2

(5.-{4-[(3,4~Dichlorobenzoyl)amino]benzj'l}imidazo{1,2-c]pyrimidin-s-yl)acetic acid

o) Q
MeC
=N 2N =N,
Na. N Na. N /

To a solution of methyl (5-{4-[(3,4-dichlorobenzoyl)amino]benzyl}imidazo[l,2-c]pyrimidin-g_y1)-
acetate (25 mg, 0.05 mmol) in methanol (1 mL) was added 1M NaOH aqueous solution (0.2 mL) at




‘.”ﬁ |!FT:\
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t he resi due was dissolved with ethyl acetate. The

organi c | ayer was washed with water, sat.NaHCO3 and
a&iﬂﬁS‘HE%Fd over sodiumsulfate, filtered and 005/000475
e ed under reduced 20 pgpessure. The crifdéfr? 475
product was purified by col um chromat ography on
silica-gel, (chloroform nethanol, 98/2) to give

W&bbryﬂtcmperamre and the mixture was stirred for 1 hour. After the removai of methanol under
i trobenzyl) |n1dazo 1, 2-c] 'é@ln]dln acetate

( Z‘Sé e npre@%e wateryyag agded fq ¢ t e }'efldm @SIPWS'E@ 4vas _with diethyl ether and
P%ﬁ@ﬂ%@@@f 9&1@6’0@% drDBidME acid. The resultm% grec?ntates Were collczcted by filtration

é dlchlorobenzoyl)an1no b I mdazo

| Rpe idrie mﬁieareshllcydw@tssatBeto give SNEQG, 4h¢bﬂlldn@:@12@bdl)amlnb]bmwﬂllmldaZO[l 2-
@Kyﬂlpl;hd}lfswr?eceglk fc]@(n& mg, 71%) N sfdnay WewNggaH & A

[5 (4- nltrobenzyl)|n1dazo[1 2- c]pyrimdin-8-yl]acetate

(28 ng 'HOVMIR (S000IHlz, DMBO-26)/ £3 $3EH, 5)4.480PH] ), TET (HNAII = 8.5 Hz), 763,

hour - ARy 35 0489, EALGE SF -3 e o) FF (R R 7 6 1 752 (11, ), 792

t hr ouglitid ddel + 1.0, PRHz), 0. (FH, |4 F a8 WA WqNEeqUr=at. 2Hz), 10.38 (1H, ),

vacuo. ting crude nethyl .
[ 5- (4- A%qgﬁéa‘%’gﬁ'zih)imdazo[l 2-c] pyrimdin-8-yl]acetate
(26 nmg, 0.09 nmmol) was dissol ved wi th dichl oromnethane

(1 nL)Lkﬂmgbbmﬁz&plumcon was added 3, 4-di chl or o-
benzoi Cld (20.1 0.11 mmol ),

1- hydrg%VE@ﬁ?M?@Fé§gg% (14.2 ng, 0.11 nmol),

tri et hyfagdBpBrome®y: @85Vl )@. 26 nMmol ) and

1-ethyl - aﬂ?s d|nethylan1nopropyl)carbodl|n1de

hydr ocH8¥¢ #8vieperads €0 ng, 0.11 mol) at room
tenperature. The mi xture was stirred at room
tenperature overnight, and diluted with ethyl
acetate. The solution was washed with water and brine,

dri ed over sodium sulfate, filtered and concentrated
under reduced pressure. The crude product was purified

by preparative TLC (silica gel, chloroform nethanol

19:1) to give nethyl (5-{4-[(3,4-dichloro-
benzoyl ) am no] benzyl }i m dazo[ 1, 2-c] pyri m di n- 8-yl ) acet

~ate (29 ng, 709 as slightly yellow oil. 15 Exanple
2-2

(5-{4-[(3, 4-Di chIorobenzoyl)anlno]benzyl}lnldazo[l 2-C
| pyrimdin-8-yl)acetic acid
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Cl To a solution of nethyl

(5-{4-[(3, 4-di chl orobenzoyl ) am no] benzyl }i m dazo[ 1, 2-c
]pyrimdin-8-yl)- acetate (25 ng, 0.05 nmol) in

met hanol (1 nmL) was added | M NaOH aqueous sol ution

(0.2 nmL) at WD 2005/073234 PCTI EP2005/ 000475 -47 room

t enperature, and the m xture was stirred for 1 hour.

After the renoval -f educed

pressure; water mas a eg??EAtﬁﬁﬂ§e3|due The sol ution

was washed with diethyl ether and neutralized by

aqueous hydrochloric acid. The resulting precipitates
%qm%zhyg@@pﬁaﬁdm}h&%ﬁ% AAR doiikve b 89 MIRASY (15, 814G meric or
pressure to €.
(Beré¢ddsdnfcBic4omh, ©h b ezlotherrzdy| ) anmi noj benzy] )i m dazo[ 1, 2-

5 ejpyrimdin-8-yl)acetic acid (17.2 ng, 71% as

slightly yellow solid. "H NWVR (500 MHz, DVMSO-d6): S
3.83(2H, s), 4948 (211, s), 7.37 (2H, d, J = 8.5 Hz),

7.63 (IH d, = 1.3 Hz), 7.70 (2H, d, | = 8.5 Hz),

7.81 (1H, dHOJ =8.5 Hz), 7.82 (1H, s) 7.92 (1H, dd,

J =19, 8. éakh) 8.08 (1H, d, J =1.3 Hz), 8.19 (IH

d, J = 2.2 PR IH s), 12.47 (1 H br s) 10

Mel ting point: > Mol ecul ar wei ght: 455.30 Mass
spectrometry: & ‘ /Fﬂ+ In(vitro activity grade: C

it WHAT IS CLAIMED |IS: An

i mdazo[ 1, 2-c] pyAN m dinyl acetic acid derivative of the
formula (1), Bri '

or a salt thereof:

wherein

R! represents
@] 0
H i 1 H
T A
n Y 8] n
H ,
H H
Lt A
W Y & Y
H n H
H 3
Q. By oy
N
o H
in which
n represents an integer of 0 to 6;

Q: represents -NH-, -N(Cy.s alkyl)-, or -O- ;

48




HOR3/ NN W I ~RANR RZ wherein Rl
represents O npn OYY HH HHY HnHYoO H
n |1 OY OH in which n represents an integer of 0
to 6; Q represents -NH, -N(CL.6 alkyl)-, or -O ;
48 Y represents hydrogen, C3_8 cycl oal kyl optionally
substituted by Cl-6 alkyl, C3 8 cycloalkyl fused by
benzene, aryl or heteroaryl, wherein said aryl and

het er ogr yl I r@seﬂl@ﬁnk«l‘i’ﬂg%ﬁ, YJE?] Hﬁ?&aﬁ%&ﬁ%{g?ﬁ sglb%tituted b% Et“é alkyl,

substi tut abl’e posi Wi one ubstitu
sel ect ed f amcydealkyldused by hsizstd, ag! of hetyamyl, whakimgew,aryl and

nitro, gua i?ino rr.olyl, | fa I - . :

2 kot nodtieaR) R dgipesty sty G54 bl pppition with one or

phenyl oxy, ngjtesubstituaits fldectdd @b Ykauiicomistill 0ELyaBo, halogen,

al kyl )am no, Cl1-6 al koxycarbonyl, Cl-6 al kanoyl, Cl-6

al kanoy! anit¥e, guanidino, pyirolyl, sulfamoyl, C,¢alkylaminosilfonyl, di(C.
alkyl)aminosulfonyl, phenyloxy, phenyl, amino, C; ¢alkylamino, di(C;.¢
alkyl)amino, C1¢ alkoxycarbonyl, C;.¢ alkanoyl, C,¢ alkanoylamino,
carbamoyl, C¢ alkylcarbamoyl, di-(C;_¢ alkyl)carbamoyl, C ¢
alkylsulfonyl, Cy6 alkyl optionally substituted by mono-, di-, or tri-
halogen, C,.¢ alkoxy optionally substituted by mono-, di-, or tri- halogen
and C,¢ alkylthio optionally substituted by mono-, di-, or tri- halogen,

or aryl fused by 1,3-dioxolane;

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

R3a
|

N<
AN
in which
R**and R* independently represent Cs_g cycloalkyl, or Cy¢ alkyl optionally
substituted by carboxy, Csg cycloalkyl, carbamoyl, C¢ alkylcarbamoyl,
aryl-substituted C,_¢ alkylcarbamoyl, Cy.¢ alkylcarbamoyl, di(C;.¢

alkyl)carbamoyl, C3.53 cycloalkylcarbamoyl, C;_¢ heterocyclocarbonyl, Ci.g
alkylamino, di(C,.s alkyl)amino or Cy_4 alkoxy,

e UL

~ RSc /

49




car banoyl, Cl-6 al kyl car banoyl ,

di - (C1_bal kyl ) carbanoyl, Cl-6 al kylsulfonyl, Cl-6

al kyl optionally substituted by nono-, di-, or tri-
hal ogen, Cl-6 al koxy optionally substituted by nono-,
di-, or tri- halogen and Cl-6 alkylthio optionally
substituted by nono-, di-, or tri- halogen, or aryl
fused by 1, 3-di oxol ane; R2 represents hydrogen or

A _6 alkwl., R3 represents hydrogen, hal ogen, Cl-6

al kyl optironally substituted by mono-, di-, or tri-

hal ogen, Cl-6 al kox pti.gnal | )stituted by nono-,
di-, or trid ha|f8%f8?¥n%aﬁé%{e%$§8¥1 F“%wm ch R3a and R 3b

i ndependent ]y, represent C3 8 cycloal kyl, or Cl -6 alkyl
opti onal | y RsubgtPeifiBdydipsemhbryy. caBowy 6y €kl pptionally

car bamoyl, C 1- BRRy! - tai L
Cl.6 alkylcarbaﬁgg##m%ﬁaé aIkyi%%?%%ﬁ%&?gﬂgﬁ?%%ﬁggicb6

al kyl ) car banoy!| ,allgBc&bayeylpal kyl car banoyl, C3.8
het erocycl ocarbonyl, C 1-6 al kylam no, di (Cl.6

al kyl )am no-or Cl.6 al kQxy, =~ .2 | OKg 3c N R .3c

/ N~R3¢c or >§b fﬁpﬁﬁ?%HBa'$éﬁ?@ggﬁ%s an integer of 1
to 3; Rao represenﬁs hydr ogen, hydroxy, carboxy, or
d-6 al kyl opti Gh¥PEY “substituted by hydroxy, carboxy
~or (phenyl-substituted, ,C 1.6 alkyl)carbanoyl; Xa
represents -0-, -S of - NeRgeuts hydrogfineti Gieciikyl; and
represents hydrogen or Cl1.6 alkyl; and R4 represents
hB:dr ogepressnisCrydgogeniog | Cy.s alkyl.

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

R! represents
O
/“\H/’/ i < (B
- n
n Y O H
H . , Or

in which
n represents an integer of 0 to 2;
Q represents -NH-, -N(C g alkyl)-, or -O-;

Y represents Cs.g cycloalkyl optionally substituted by C,¢ alkyl, C3.5
| cycloalkyl fused by benzene, aryl selected from the group consisting of
phenyl and naphthyl, or heteroaryl selected from the group consisting of
indolyl, quinolyl, benzofuranyl, furanyl and pyridyl, wherein said aryl and
heteroaryl are optionally substituted at a substitutable position with one or
more substituents selected from the group consisting of cyano, halogen,

nitro, pyrrolyl, sulfamoyl, Cy¢ alkylaminosulfonyl, di(C).
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2. The imdazo[l, 2-cl pyrimdinylacetic acid derivative
of the fornmula (1), its tautonmeric or stereoisoneric
form or a salt thereof as clained in claim1, wherein
Rl represents A\ QL HY 'ny Hor OH in which n
represents an integer of 0 to 2; @ represents -NH,
-N(C1.6 alkyl)-, or -0 Y represents C3_8 cycl oal kyl
optionally substituted by Cl-6 alkyl, C3_8 cycloalkyl

fused by b . r h .

consi sting ea%né) g‘wngﬁ ghﬁl%ﬁg ?é/qe?ﬂ]b(tr""%lé%[ea?ﬁé’gor’ )(/1 f(Cl'

sel eclt eld f E@Ikylb?ﬂng,r@llltmllm@m'ﬂﬁ)}nym g‘,ag)ﬁlkan:ogﬁlﬁﬁl)d, carbamoyl, Cy.¢
qui nol ylI , nzof.uranyl., furanyl and pyri erein

said aryl é’ﬁﬂ’%"ﬂfPéfné’P”\é Q}‘Sﬁl-ﬁ&&@%%‘?ﬁf%ﬁl% tselpltug et

at a subst igptibdlySuiRagitdd B Mot i 0 BetriNalogdBY €, alkoxy optionally

substituents sel ected fromthe %r oup consi sting of "
cyano, hal cgestitutedy meno-gir. epiry halogen @drﬁ)yla!kYﬁD@Ptmnaﬂy
al kyl am no | i (Cl .6 . ynosul fonyl ,
phenyl oxy, %p ngﬁg%d, bydﬂ f‘%’m Gf?_\; Iog% %Lol%g%ﬁ) ?@i _

bal kyl )am no, Cl-6 al koxycarbonyl, Cl.6 al kanoyl am no,
cBF banmptesen®l hdrogdnky| car banoyl, di-(C 1.6

al kyl ) carbanoyl, O _6 al kyl sul fonyl, C 1-6 al kyl

optional | stituted h o-, di-, or_tri-halogen, .
TR RN A T -
t ibreoibsth@@eBrmANAl a GAlt fheRbRM ddind ARYdiANAl |y

substituted by nono-, di-, or tri- halogen; and Rz
represents hydrogen. 3. The

- i Y¥deio[ | , 2-c] pyri mi di nyl acetic acid derivative of the

fogrrula (I), its tautoneric or stereoisoneric form
oR™ a smpresantsdydmigen halokeai, Gee alkpl aptianaity kpbstineedcbynmofrB, di-, or

Cubst G PRty by ST ot pped il onserti of £ hlogen,

al koxy optionally substituted by nono-, di-, or tri-
hal ogen, R36R3a
P
in which
R**and R* independently represent Cy alkyl optionaily substituted by carboxy,

Cas cycloalkyl, carbamoyl, Cy¢ alkylcarbamoyl, di(C ¢ alkyl)carbamoyl,
Ciscycloalkylcarbamoyl, C;g heterocyclocarbonyl, Cy. alkylamino, di(C;.

g alkyl)amino or Ci alkoxy,
| (\ Xa AN
3c N N\>J N Rsc
R . ¢
/N ’ / R3 ’ R3 or /s
in which

R*  represents hydrogen, hydroxy, carboxy, or C, alkyl optionally substituted
by hydroxy, carboxy or (phenyl-substituted Cy.s alkyl)carbamoyl;
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3b in which R3a and R 3b independently represent Cl-6
al kyl optionally substituted by carboxy, C3_$
cycl oal kyl, carbanmoyl, Cl -6 al kyl carbanoyl, di (d _6

al kyl ) carbamoyl, C3_5cycl oal kyl car banoyl
C3_8heterocycl ocarbonyl, C.6alkylamno, di(d_ 6

al kyl )am no or Cl-6 al koxy, rXa 3c NOR 3C /NDR3c
NJR3c or /N Rin which Ric represents hydrogen,

hydr oxy, carboxy, or C -6 al kyl optionally substituted
by hydgoxy, carboxy, or vl - substituted Cl -6
alkyl)%grbaﬁ%v¥?&§"Xg'éggﬁgsgnts -0-, -S or -N(R3d)-
in which Rid represents C1-6 alkyl. 4. An
inidazo[l,Zmdﬂﬂa}inidinylacetic acid derivative of the
formula (M, ,Jits tautoneric or stereoisoneric form

or a salt tRerederresegts R AFIN N (1-1) R4 N-R R2
wherein R1L represents n Y ~-On YS HH HH

An imidazo[1,2-c]pyrimidinylacetic acid derivative of the formula (I-), its tautomeric or

stereoisomeric form, or a salit thereof ;

O
HO
3
RN N
Ny N\/> (1)
R
R
N/
¥

wherein

R! represents
o 0 ﬁa
(Pl /”\/\ P PR
n Y 8M
H ’ ,
| H H
H n H , or
: H , _
Qy Hy oy
N
0 H

in which

n represents an integer of O to 2;
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YY Hn Hor H, 1I-WA Y'Y OH in whichn
represents an integer of 0 to 2; 52 Q represents
-NH, -N(C _6 alkyl)-, or -0- ; Y represents phenyl,
napht hyl, indolyl, quinolyl, benzofuranyl, furanyl or
pyridyl, wherein said phenyl, naphthyl, indolyl,

qgui nol yl, benzofuranyl, furanyl and pyridyl are
optionally substituted at a substitutable position
with one or two substituents selected fromthe group

[ f h h I ,
ohonyl O 1. 6 al EYF ea&ﬁ%‘?fgﬁ?g <AEBEa by rono-

di - tri-halo y. optiopally

subst i fut edeweﬂﬁﬁgenyl d%aphthﬁ g‘i)ﬁiﬁ’l qwaPlé’B Benrafgans], furgnyl or

al kyl t hi o q@titt@nal |y substituted by nmono-, di-, or

tri- hal ogen; R2 represents hydrogen or CI 6 al kyl; R3
represents hydrogen, hal ogen, C-6 alkyl optlonally
substitut edVlwyeHhmbehenﬂL Haphﬂlyl indolyl, qvakabyg renz@hragyl, furanyl and

al koxy,

|ndependen$Wr1 QLpr %%% ly nng?%@ﬁP??Wﬁg%?p?ﬂquwghéﬂeor
optlonalIthsuﬂsﬁmbmﬁeﬂmhﬂiﬁﬁnﬂw@yﬁiQﬁhﬁyhlcﬁ Ana ryd

Cl -6 al kyl carb né pglpe Eﬁg}lpt ut ed g:l 4 o

al kyl ) car b&Hsy PIT0XE Ip@a fonally t”(’l@ﬁtﬂgted by mono-, di-, or
‘al kyl') car bi’fﬁnﬁ?ﬂbgen 4_§a1E<YJEé/I @ﬁbﬁéﬂy‘-‘sﬁﬁ@ﬁﬂ&i’ﬁy mSHbG_ di-, or tri-

het er ocycl ocar bony al kylam no,
al kyl ) am n@a]@ger@ndéllaa]k@’klyo opjlonally substltuted by mono-, di-, or tri-

halogen;

R* represents hydrogen or C.4 altkyl;
R3 represents hydrogen, halogen, Cy.¢ alkyl optionally substituted by mono-, di-, or
tri- halogen, C, alkoxy,

R3a
!

N<
Ve R3b

-in which
R*and R*® independently represent Cs 5 cycloalkyl, or Cy¢ alkyl optionally
substituted by Cj.5 cycloalkyl, carbamoyl, C¢ alkylcarbamoyl, (phenyl-
* substituted C,_¢ alkyl)carbamoyl, Cy4 alkylcarbamoyl, di(Cy

alkyl)carbamoyl, Cs g cycloalkylcarbamoyl, Cs g heterocyclocarbonyl, Cy¢
alkylamino, di(C.¢ alkyl)amino or C) alkoxy,

Q Q ]/\O
3c

R N N\V>J
/N , - R* Lor - ’

R
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3c ONR/NQR30 N30 or R 53 11 Rao represents

hydr ogen, hydroxy, carboxy, or Cl-6 alkyl optionally
substituted by hydroxy, carboxy or

(phenyl -substituted Cl -6 al kyl)carbanoyl; and R4
represents hydrogen or nethyl. 5. The

i mdazo[l, 2-c]pyrimdinylacetic acid derivative of the
formula (1), its tautoneric or stereoisoneric form

or a spit tr@ﬁ@&%‘ﬂ{s h@&rogélﬁ'h?@gxff '331%1)%} gl‘ é%? Xi@ﬁt ?h&aﬁ?isﬂ)stituted

i m dazo[ 1, 2-" c] pyrim di nyt acetic ve o0
t he fornul abY(HY)quxS, @dlogy be@hémybmtstetgrOuplkytombamsaylnomd
of: [7-chloro-5-(4- {[4-(trifluoronethyl)benzoyl]

gg} 30) benzl)épl)egern?slh%%rzoogelg ormethcl] pyrimdin- 8- yl]acetic

(7-chloro-5-{4-[ (3, 4-di chl or obenzoyl ) am no] benzyl }i m d

azh¢ imidazo] RY-LipFiftidingactlil a6t defivaide! ifithe formula (D), its tautomenc or
{7-ch] oro-5-[4-(2- naEhthOélanlno benzyl]i m dazo[ 1, 2-

pVFIieﬁllS@Hl?fl(lngF]n} %@pﬁtl as claimed in claim 1, wherein said i nm azo[1,2-
[ Z]'p?[%ﬁﬁlﬁfla%e&c a%l{d( Zgr:)rl\'gﬁ%h gp)ﬁllf{)? ace% gﬂoﬁél Jg?e'&eﬁ%?rﬁ”&% group

)T mdazo[ 1, 2-c] pyri m
[ Povekting of: 5- (4- {[ (2E) - 3- (4- chl or ophenyl ) prop- 2- enoyl ] a
nino}benzyl)inidazo[l 2- c]pyrimdin-8-yl]acetic acid

(EIY‘%?FF e gﬁ@ggréf%gg’yﬁg‘%’&m%m} enz 5%11{1(50??2 CH pyrimidin-8-

[ﬁﬂ&%md&hﬂoronethyl)benzoyl]an1no}benzyl)|nldazo[
]pyrimdin-8-yl] acetic acid. 6. A nedicanent
ch%ﬁlqrgﬁn{j* (hé- dilqlvica@lzeﬁ%wl)zm@]oﬂigﬂnwﬁ igttidaroEick e pprimidint 8-y acetic
dgrd.vative, its tautomeric or stereoisoneric form or

a physiol ogically acceptable salt thereof as claimed
i V- dﬂemfﬁ—[ﬂ -(@snaphthadamine)biemgil Jedident 1, 2%]pyﬂmadmmalyl¢mahcid

aim rth conpri sing. on
Pl Bt UGy Pl A e PRI g0 g TPy vimidin-5-
mﬁﬁma&ﬂmnt as clalned in claimé6, wherein said
iJm dazo[.1, 2-¢ ri mdinylacetic acid derjvative of
tﬁé’?‘?"é '%ﬂf‘-é[(@#%(ﬂf%l%% syhEFIPE-goyHeminedbessyiinidazol 1,2-
f QpMAmi@kn-Ryljacetic acid;
(5-{4-[(3,4-dichlorobenzoyl)aminobenzyl} imidazo[ 1,2-¢ Jpyrimidin-8-yl)acetic acid; and
[5-(4-{[4-(trifluoromethyl)benzoyl]amino} benzyl)imidazo[ 1,2-c]pyrimidin-8-ylJacetic

acid.

A medicament comprising the imidazo[ 1,2-c]pyrimidinylacetic acid derivative, its
tautomeric or stereoisomeric form, or a physiologically acceptable salt thereof as claimed

in claim 1 as an active ingredient.

The medicament as claimed in claim 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 stercoisomeric form, or a

physiologically acceptable salt thereof is a CRTH2 antagonist.
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10.

1.

12.

13.

14.

15.

16.

physi ol ogi cal |y acceptable salt thereof is a CRTH2
antagoni st. 54 9. The nedicanent as clained in claim®6
for the treatnent and/or prevention of a disorder or
di sease associated wwth CRTH2 activity. 10. The

medi canment as clainmed in claim9, wherein said

di sorder or disease is selected from the group
consisting of asthma, allergic rhinitis, atopic
dermatitis and aIIergic conjunctivitis. 11. The

gl ﬁéﬁﬁ%@zﬁ‘ﬁls ¢lath@Bf ddinSd A MeiyeatB&l %h@/msﬁjegentlon of a disorder
di sor der sease I's selected From

c ondibessd asgpoaftedChih GREVR ausdtysyndr one, sinusitis,
basophilic Ieukenia chronic wurticaria, and

basophi.lic |eu t asi ., Use of conmpound .
aiﬁ%&ai’lﬂtjn% a3 P n £ g #awiitraasanﬂ TR dieelected from
fe Ghep EHBREARNST ANEE aDESWE MhihRR, Oafto;ﬁc ddeﬁﬁﬁtﬁﬁr afd allergic
di sease associated with CRTHZ activity. 13
nERIWSHEHS: as claimed in claim 7, wherein the
excipient is selected fromcarriers, diluents,
ol B AR L 3 R ER S Iheri iy Ry o g selected fom
diksi gmu@g:lbﬁilsm (ﬁ“@ﬂk§8ﬁﬁi§s eﬁﬁl&ﬁﬁdﬂs&ﬁlbllﬁg, H@tﬁ}ﬂﬁlﬁoa]eﬁkenﬂiz& chronic
ﬁ%g lailﬁiaIHEd in claim13, wherein the

Fit ?ﬂdH%¥m EIFIS0EYI0¥| ect ed from | actose, starch,
sucrose, glucose, sodium carbonate, nannitol,
S0iRflabmpildCic LRI RTOARL Pror o HEMRLPIARENAGEnt for the
cal ci um sul fat e and net hyl ['ul ose . e
necreentremd/ orgsechidmeth dlmrd)?ir ar disdde adsocidthdwith @RI Sdcnigity.
a tabl et disintegrating agent sel ect ed froninaize

st.ar nmet h Calul ntonite, nt h gum,
ii'bﬂatdgtﬂﬁiet}t Xsai%&inaled AT W%eai%tgﬁafﬁlplsst it-gelfcifrapearrirs,
CdiRichs, v oMBEsRhi §ﬁb@teﬁ@f§ JTitcahts, solibRikR! MsFelBG a8chts,
from tablets pills pomders Iozenges elixirs,

§H@E§n§¢8ﬁ§mﬂﬁﬁﬁﬁgﬁéﬁgﬂs%@WGWWQﬂ@ﬂ¥§9N@W§S aer osol s,

oi ntnments, soft and hard gel ati n capsul es,

suppositories, sterile injectable solutions and
S%Mé@amnmwnngm 1358hdr¢in e exCipgenmizdi aaite Béle(aed from

h hi
STl bR S AT B, oo,

Gﬁkﬂm@ﬁmﬁpﬁmﬁb&muﬁﬂhﬂﬁ@bn@ﬁﬂﬂﬁw&ﬂmﬁkbC guns, acaci a,
tragacant h, sodi um al gi nate, carboxynet hyl cel | ul ose,

pol yet hyl ene gl ycol and waxes. 18. The nedi canent as

CRinfERI amen(Gls %laml%i?‘m WE18! RrthORofPALRL & Mbld Fisthtegrating agent

| ubricant selecte
selected from maize, starch, methyl cellulose, agar bentonite, xanthan gum and alginic

acid.

The medicament as claimed in claim 14, wherein the carrier is in a form selected from
tablets, pills, powders, lozenges, elixirs, suspensions, emulsions, solutions, syrups,
aerosols, ointments, soft and hard gelatin capsules, suppositories, sterile injectable

solutions and sterile packaged powders.
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17.

18.

19.

20.

21.

22.

23.

24,

from magnesi um stearate, sodium stearate, stearic
aci d, sodium ol eate, sodium benzoate, sodium acetate,
sodium chl oride and talc. 19. The nedi canent as
claimed in claim®6, wherein the amount of the active
ingredient is fromabout 1 to about 99 weight
percent, based on the total weight of the
pharnaceutical conmposition. 20. A conpound of claim

’Thb Bﬁtdfc@xﬁ&rﬁ@ﬂ'aﬁné&rm Shafth §91RRAEL {h% e&&%l;éht i9h bfhder seleﬁted from

physi ol ogically acceptable salt there erern
c gplotiu mdiura segars bethdastaspgoadiventensrn natualiand shotlatie gums, acacia,

Bl o5, SOTRE R0 AR A2 s

0.1 to about 1000 mlligranms. 22. The use of claim 12,
wherei n sai d di sorder or di sease is asthma, allergic

rhiniti.s, atopi.c. s or .allergic conjuvatitis.
o3t GF e st TB1m L GviGTir P Py ot slected

diiegatgmesinbRicafiteStd S SteSHIRMQRR acidSioaHsd bikste, sodmm benzoate,
basgphilic | eukem a, chronic urticaria or basophi

| easiiR pecide. sodipm chisside madialeo] 1, 2- c]pyr|n1d|nylacet|c
aC|d derivative of claim1l, wherein the imdazo[1, 2-
c]pyrimdinylacetic acid derivative is an ester of
formula (I). 56 25. An im dazo[1, 2-c]pyrimdinylacetic
a&heimediednyent pydaigicd urmla_lm futvdresimthe lamoemtoé thei asnmngntekty:ht is

e daz ] r|n1 ac Ci

R Rabef o 8Pl PR NARR! Sorfal YRS PEBH GBS frmgentical
esdngrositisna | i near or branched al kyl rad|cal having 1

to 6 carbon atons. 27. The

i mdazo[ 1, 2-c] pyrimdinylacetic acid derivative of any

of clainms 1-5 that is a conpound according to formula

( A)comp&und bifelainil itzt@btorherdc 6d RYEdiSOntHrRYbAE 8 h Fh}%‘i‘dl:%}'cally
derivative of any of clains 1-5 that is a sa
acceptable salt thereof, wherein the compound 1 an active ingredient in a unit dosage

form.

The compound according to claim 20, wherein the quantity of the active ingredient is

from about 0.1 to about 1000 milligrams.

The use of claim 12, wherein said disorder or disease is asthma, allergic rhinitis, atopic

dermatitis or allergic conjuvatitis.

The use of claim 12, wherein said disorder or disease is Churg-Strauss syndrome,

sinusitis, basophilic leukemia, chronic urticaria or basophilic leukocytosis.

An imidazo[1,2-cJpyrimidinylacetic acid derivative of claim 1, wherein the imidazo[1,2-

c]pyrimidinylacetic acid derivative is an ester of formula ([).
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25.

26.

27.

28.

An imidazo[1,2-c[pyrimidinylacetic acid derivative claim 1, wherein the ester is an alkyl

ester.

An imidazo[ 1,2-c]pyrimidinylacetic acid derivative of claim 1, wherein the alkyl of the

alkyl ester is a linear or branched alkyl radical having 1 to 6 carbon atoms.

The imidazo[ 1,2-c]pyrimidinylacetic acid derivative of any of claims 1-5 thatis a

compound according to formula (I).

The imidazo[1,2-c]pyrimidinylacetic acid derivative of any of claims 1-5 that is a salt.
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