10

15

20

25

30

WD 2005/ 073234 PCT/ EP2005/ 000475 | M DAZOL 1, 2-Cl
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invention relates to a pyrimdinylacetic acid
derivative which is useful as an active 5 ingredient
of pkarnaceutlcal al | | di nyl acetic
&) Y BIMADLNL 4 LD DERINAIAVESS CRTH2
(G—proteln coupled chenoattractant receptor, expressed
PETAZ.EDDESCRIFITOMNORINVENTIONI vity and can be used
for the prophylaxis and treatnent of diseases
aSSOCI t ed MAth CRTH2 activity, in particular for the
%PIerglc di seases, such as asthnma
aIIerglc rhinitis, atopic dernatitis and allergic
QB jpbta&Ht iiniehtich; reRES it6) @ PitilidirSAadétetactt SRDEOR, wigtic R 1@6ful as an active
Churg 10 Strauss syndrone and sinusitis

PR t [of pRarmeceYtics; géeagrégonssa%pggms%]a%qalc@ derivative of the present

;KK 8as CRTADI ﬁ‘v-prbl{etn'-&ﬂﬁlh@ cBfbRASARNkdckfor, expressed on Th2 cells)
| eukocytosis in human and ot her mammal s; and

|an¥aBQnWﬁta@ﬁW andeamdegsecchniha poghyIFetandyrermehnfifizegepassociated with
Y QRS 1&1%'&%}% Efox‘ Ak t{'etafn%? of %H‘&Exc AfiseRO 3B 1a§ asthma, allergic

5

eczenn, I nf | amat ory bowel di sease, ulcerative
abinitis] alopicrwmatites, andsalbesme caNPOiYiot corp@hdpdeted disfage, such as Churg-

%ﬁ% rb?ﬂé{'orqg&[ glﬁﬁs)xtlsa'Bgsogl?lf—%qa!tcf?e(ﬁseagé nggc} h@‘lfg[lkemla chronic

pr otel n-cou noattractant rece tor,
extirags sedl baaphih@ le@b¢dyE>S1§ Nagamal atd other Mammilgmand ght ammatory diseases

gfr?ct%nzzZ:? bg%?ﬁlyle%k?o%% 4 awg o@g%glglhléégggn@g%gP 3%461 ]js psoriasis, eczema,

'Eh%ﬂpﬁdtﬁyllzﬁtei @llnseiika,s uhe:enves eelitis] ;Crdinlsedi_gdasé, dC@BA s(elronic obstructive -
(ﬁsngﬁah al | rglc rhinitis, atopic 20

19 AR IS ¢ conjunctivitis (Romagnani S

Innunology Today, 18, 263-266, 1997; Hammad H. et
BACKBROLND QKT 1135- 1141, 2001). Th2 cells regul ate

-al l ergi c di seases by producing Th2 cytokines such as

Il(gp-g'éﬂzl@@_ -p%ge‘g@cowﬁ gl g moea?n'a%;l ant reﬁptor d:xpgisc QE g‘§2 ﬁéggNagata etal J.

Jl&a&nolvﬁbb 1ev8-adse, 1999), leamupans andba&phﬂmhrma al. 2D@p. Med., 193, 255-
Dunmont  F. J. Exp. Opin. Ther. Pat., 12, 341-367,

é@éé?OUThese Th2 cyt oki nes dlrectly or |nd|rectly ‘

i nduce 25 migration, activation, primng and prol onged ’
Sﬂﬂ\ﬁoléﬁhatibﬁ 10k fired Qgencl diRrgis ld&has@@ sQas af aghinh,Salkfgc rhinitis, atopic
basophils, in allergic d| easesméggnz et a

| AFRRIGE | and :@élerglc5gcglym5%vﬁ55 %.}ng Tgiay, 18, 263-266, 1997;

Alkll\r}l%‘l’iﬂi)é{ gt AUE ]EB)I(AW 91 35-1 11@22;5())0 @ggl‘%@g%%s rgélig%% a)ll-Eeg'léiﬂlseases by producing

p
n@amlom SUCREHE 4, Tk- san%aub%@rfssetmlnhémmwl» 1629 992007, 1999; Viola

(R RTE R, 75 R OPE YO8 131, 1 JuiT 944083 B 7800 Dumont £,

GpraIOpm J['_herE)Ppt M 341-3¢D 320030 TAEE- ’E@lcyt@@@;)dlream indirectly induce

éBlgfﬂﬁSlbl,ﬁn‘f gatlgltl npglnr%lrgé] d cﬁPrloionged SR ﬁa{lﬁ)ﬁ%@é Jeﬁs su&a[sl_&osmophlls and
(ddbdpails, ah aHérgl,c dlseadex mSanMﬁd al., 198mua&ls- 136,156326(645 1998; Pope et al., J.
Cer vai

R S lmlniol, 108, £84.6819601; Teran LM., Clin. Exp. Allergy, 29, 287-290, 1999).

PGD,, a ligand for CRTH?2, is produced from mast cells and other important effector cells in
allergic diseases (Nagata et al., FEBS Lett. 459, 195-199, 1999; Hirai et al., J. Exp. Med., 193,
255-261, 2001). PGD, induces migration and activation of Th2 cells, eosinophils, and basophils,
in human cells via CRTH2 (Hirai et al., J. Exp. Med., 193, 255-261, 2001; Gervais et al., J. Allergy
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WD 2005/ 073234 PCT/ EP2005/ 000475 -2 din. |nmunol .,
108, 982-988, 2001; Suginoto et al., J. Pharnacol.

waz@s/oThes ., 305, (1), 347-52, 2003). Ther ef oPEI/EP2005/000475

ant agoni sts which inhibit the-RBi-nding of CRTH2 and
PGDQ shoul d be useful for the treatnent of aIIergic

seases,. suc allergic rhinitis
Gurrr e 13%&8&19%#@9?33@%%%@{ Beasol. Fig THT, 305, (1), 347-52,
agigytion, several |ines of experinmental evidence have
denonstrated the contribution of eosinophils in
sinusitis (Hamlo al 7%? Cel

2

Vhsrefors; @htagonipts. wlg;g}gm@g)@ thg_g@émg péﬁ?R %ﬂd PGlaz sh%\lglidé)fegxyeﬁﬂ for the
gedtﬁentlmgl%llc disdeQ&, s&%%&é&m&%qgg)gm ARstisCateh 8- @n’hs’:’tﬂfssand allergic

syndrone (Coffin et al . lergy din. |Imunol:

¢onunctivigs. 123, 1998; Kurosawa et al., Allergy, 55,

785-787, 2000). h 10 the tissues of these patients,

FRSHAGE], | SVEANIAR OPSEIMREntI0 e@@em@é’l}fag@ld'el%gﬁjstr\é&& hthe contribution of
eosi nophils (Khan et al., J. Ale di |

t@&0phiGIs smmqs (Hapgoy et a]. IAliﬂsJ %@ge@gl %rldtMalt BF’GD!ZS 443450 1996; Fan
gg gldﬁgf{lhag) {n.l_ﬁ}un{lg%zt l(f6e %b%?%né Eﬁu %ﬁgs tsgﬁﬁ%mep(fCofﬁn et al.,

ant agoni st are al so
msAEIﬂemgy Chro ﬂmtnhmlt, AeB{ITENL3,009% tKreosavasi fig p°ﬂletgy|; 85,a186d87, 2000). In
gl ?ﬂeﬁ%%fe 1§f t e%%%;tsgﬁ% ) gecl)lﬁl an a%soéaeﬁyegﬁé ge %oloca ]gi leth eos1noph11s (Khan et
ahe. Anegh OBAL InBiunsD m®6bE®6{Jm®1| 206() 2t exchugfestail $Ima9692 production from
such asophi l'i c. | euk
FESgslit e CEEPITBET T bRt o oty 5&?%‘}3%“&%%%% are also useful

ofr GRTHZ Rt Qﬂ&ﬁ&hldoﬁnolﬁul -rElatell dig@sedli saell @s &Hlufélﬁrauss syndrome and
synthesi s _of im.dazo[ 1, 2-c] pyrlnldlne ana

siapYids e ARIE2 Aptagawisty é:ﬁ)é raéslo ber wye il far t%neanwnf\l of sppe bagpphil-related

Whels&d fickRah bhLPRiES StkemPHtHBniNurticar arﬁrba/soph(hl:ol'éﬁlfb@ho% because of
Het er ocyclic em stry (1978) 15(1), 119-21).

thEV@?%KmRéGETH%Oﬂbﬁﬁp@blosure of
I mdazo[ 1, 2-c] pyri mdinylacetic acid derivatives

Ayl irfia@f 1l Mk MQe 20416¢ RpR33kd by th 1
gt#/%%’%g§§%%%%€%ﬁg@%k$%e devtel O]E%R?loe a ?%ngound y the genera

vrigle: has ef fective CRTH2 antagonistic activity and
can be Ra,

= N

Y\)

wherein Ra, represents

NGRS
/\OH /\Br N|

., or Br Za

(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.



used for the prophylaxis and treatnent of diseases
associated with CRTH2 activity, has been desired.
WEkBBRY3LOF THE | NVENTI ON 5 This invention i s POI/EP2005/000475
provide an im dazo[ 1, 2-c] pyri m3di nyl acetic acid
derivative of the formula (1), their tautoneric and

HER R LN R T
Esedlfgr me%\;ﬁﬁﬂyiﬁmsﬂnﬂ tHdatmént ofY distdsés dds@iatedHwith CBITHY addivi®y, has been
10 in whic

desired.
SUMMARY OF THE INVENTION

5  This invention is to provide an imidazo[1,2-c]pyrimidinylacetic acid derivative of the formula (I),

their tautomeric and stereoisomeric form, and salts thereof:
O

HO

—

z
z
N

wherein

R represents
0 |
H Q o
O
H ’ , H
. H H
| /{\/\
Z
Ay '
H

—=—n=0

or

H
Y
n
O H

10 in which

n represents an integer of 0 to 6;
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n represents an integer of 0 to 6; WO 2005/073234
PCT/ EP2005/ 000475 -4 QL represents -NH, -N(Cl1_6

w@bdogh)3234 or -O ; Y represents hydrogen, C3_8PCT/EP2005/000475

cycl oal kyl optionally substitutded by CL.6 al kyl, C3_8

cycl oal kyl fused by benzene, aryl or heteroaryl,

wherein said aryl and teroaryl are optlonally

substitut et at HPEHHE F?fn'ﬁﬁcﬁéa%&r P5Ghswith one or 5

nore substituents selected fromthe group consisting

of cyano, ial ogepresenty m;rdengelguasrglo@tleakylmptm@luylsubsntuted by C. alkyl,
sul famoyl, Cl1.6 _al kyI am nosul f onyl

|
al kyl ) am nosul fShsyqyc Y H}Qrfyqes)w erﬁﬁléq,]ﬁq’yg ora}ﬁteﬁ%aryl wherein said aryl and
Cl_6al kyl am no, hdiroar(iGle tokily) sapitit@ed 4eh sBbstitutable position with one or
al koxycarbonyl, Cl1_6 al kanoyl, Cl.6 al kanoyl ami no,
car banoyl, C1. GmQICKWP%MQr?SVFth from the group”consisting "of cyano, halogen,
-(C1_6al kyl) CRAEBATBNdind;L 0@}1k¥ul§a%ofypnw ¢ aliLQar%oénfonyl di(Cy

aI kyl optionally substitute %/ﬁl‘} no-, di -
tri-hal ogen, 1alsy1)§mkmsylf0nabt pPlesnzlokys oheyati @mtr@d Gysalkylamino,  di-

gg?lo;)nald: y’ 88L8§ 115 ultqhe)al'ng‘g) @Qo%ar@oﬁjl k@’, 6 Magﬂyl Clg s alkanoylamino,
or aryl fused byarlia,nEyU |medk3é¢vebamom dr-@prs%@émrbamoyl G salkylsulfonyl
e s0er & € ARy GREED Piol Y 98, Cu st
di-, or ’ tri- habm@eﬂly SibstGutad g xiyoropt dhortmlthy halogen and C..s alkylthio
substituted by tri- hal oge R3a N~R3b

i whi ch Rsa antPRea ey PRI OS¢

cycloal kyl, or C1L 6 alkyl optionally 20 substituted

by carboxy, C3.& ayidisedbky,B-dicxakhgmoyl, Cl-6

' alkylcarbanoyl aryl substituted Cl.6 al kyl carbanoyl,

C1 kyI car _6al kyl)- carbanmoyl, C3.8

cycl o kyl ngeﬂ%{’rtnﬁ%fﬁog éta%?'lmycl ocar bonyl ,

Cl. 6al kyl-- anmino, di (Cl_6al kyl)ami no or Cl.6 al koxy,

g~ ~8*Xa Fiptesenid MMdFE@E, Naldgen, C,.¢ alkyl optionally substituted by mono-, di-, or tri-

halogen, C,.¢ alkoxy optionally substituted by mono-, di-, or tri- halogen,

" in which

R* and R independently represent Css cycloalkyl, or C,s alkyl optionally
substituted by carboxy, Css cycloalkyl, carbamoyl, C,¢ alkylcarbamoyl,
aryl-substituted C,.s alkylcarbamoyl, C,¢ alkylcarbamoyl, di(C,.ealkyl)-
carbamoyl, Cs3 cycloalkylcarbamoyl, Cs;sheterocyclocarbonyl, C,alkyl-

amino, di(C,_¢alkyl)amino or C,.¢ alkoxy,

15, T e

/ R3c or /

1n which
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Ror 25 in whi
g represents an

ch WD 2005/ 073234 PCT/ EP2005/ 000475 -5
integer of 1 to 3; Rao represents

whyasoges4 hydroxy, carboxy, or Cl-6 al kyl optPonaP1i0ys/000475

substituted by

hydr oxy, carboxy-or (phenyl-substituted

Cl.6 alkyl)- carbanmoyl; 5 Xa represents -0-, -S- or

-N(R3d)- in whi

ch R 3d rep res nts ydrogen or CL.6

alkyl; and R4 ?epré@@ﬁ?@ dP3cl 6 alkyl. In

one enbodlnent

conmpounds of the formula (1) are those

wherein: 10 R R¥ eprepesthts }Q/dﬂ)gbh H;id%éxy,ﬂcdy‘bdxy;*oxo C,.Halkpl optionally

which n represe

nts an_inte er

of sen
"N, -N(CL. 6 al kyl )substlél}te . hydrop, G@%Oé?jpl%)g e &tl@teﬁ Cous alkyl)-

cycloalkyl opti
cyclo- alkyl fu
group consistin
het er oaryl sel

i ndol yl', quino
wherein said ar
substituted at

nore 20 substit
consi sting of c
sul famoyl, Cl1.6

onal | srtamlestt i tuted by C1.6 al kyl, C3_ $
sed by benzene, aryl selected fron1the

-of phenyl _and na
ted *T%ﬁ??h@"'6ﬁﬁa%6ES|st|ng of
lyl, benzofuranyl, furanyl and pyridyl,

yl ang wgdher o- aryl are optionally
a substitutable position with one or

uent s §elected fromthe
yano, Rhal dggfisenisity ?ngen%% ?le%ﬁ}i and
al kyl am nosul fonyl, di (Cl.6

al kyl R&m napgtekdn@nidroged BEOY 200Y., pheny!,

ad - 6a|ky|an1no

di (C1. 6a|ky|)an1no Cl.6 al koxy-

car bon Cl 6 al k a ar banoyl, Cl1.6
wwe%mlﬁﬁy@mpavn Qg il PR 3 6

al kyl sul fonyl ,

Cl-6 alkyl optionally substituted by 25

nono- r! di - mpﬂﬁmﬁgl-halogen C, _6 al koxy optionally

substituted by
PCT/EPZOOS/OQ84

nmono-, di-, WD 2005/073234
75

)LH% PN Yﬂ*

or ) H

in which

n

Q

20

25

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

represents Cy 3 cycloalkyl optionally substituted by C,.s alkyl, Cs.3 cyclo-
alkyl 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 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;.s alkyl)aminosulfony],

phenyloxy, phenyl, C,salkylamino, di(Ci.ealkyl)amino, C,s alkoxy-
carbonyl, C,.s alkanoylamino, carbamoyl, C,¢ alkylcarbamoyl, di«(C,s
alkyl)carbamoyl, C,, alkylsulfonyl, C,, alkyl optionally substituted by
mono-, di-, or tri-halogen, C,.¢ alkoxy optionally substituted by mono-, di-,
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-6 or tri- halogen and C1_6 al kylthio optionally
substituted by nmono-, di-, or tri- halogen; and R2

wo esesresd s hydrogen. | n anot her enbodi nment, CcPOPBPIVF000475

of the formula (1) are those wéderein: 5 R3 represents

hydr ogen, hal ogen, Cl1.6 al kyl optionally substituted

by nono-, di-, or tri- halogen, Cl 6 al koxy optionall _
substituted by Pfofiohalogsp and &y plikylthip gptnmally S‘F‘?S%mteﬂlﬁgﬁono di-, or
i'n which R3a ang; Rséfni Fnﬁependently represent Cl.6

al kyl “optionally. substituted by 10 carboxy, C3_8

cycl oal kyl, carbamyl, Cl-6 al kyl carbanoyl, di (C1_6

al kyl Rcar b%?ﬁﬁ?%nts Woge%ycl oal kyl car bamoyl, C3_8

het er ocycl o- carbonyl, C1.6al kyl am no,

| &%e%%ﬂrﬁeﬂ%&ﬁpdﬁﬁds@ﬂ@ Bk XYy are@oseSkheRiie. N~ N OR

Rao or in which 15 Ri c represents hydrogen

hydroxy carboxy, or Cl1.6 al optl onal |
subst Kt ut eﬁp@?ew&%’%vl helarps !ySaBW omEA SusiBed ey o or -

Cl_6 al kyl }aodedrd rmx AndIGRUSERMdDy ribno-, a5 or@h- hal
- N(R3d) - |na(\)/% % ’o}ijérrle%resents C%J éwa yOr i Ianogen

anot her enbodi rrent corrpounds of the formula (1-i) are
WO 2005/ 0732314 PCT/ EP2005/ 000475 -7- 0 HO 3

/N ~R®

‘in which

" R*and R™ independently represent C,. alkyl optionaliy. _suEstituted by
carboxy, Csg cycloalkyl, carbamoyl, Cy.¢ alkylcarbamoyl, di(C,
alkyl)carbamoyl, C,;3 cycloalkylcarbamoyl, Css heterocyclo-
carbonyl, C,_salkylamino, di(C,_¢alkyl)amino or C,.¢ alkoxy,

@ % Q ﬁxa @R“

/

or

in which

R* represents hydrogen, hydroxy, carboxy, or C..s alkyl optionally
substituted by hydroxy, carboxy or (phenyl-substituted C,. 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
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R / NNN- (l-i) R4 1&\R2 wherein R represents 0 H

OOHNIIl n O HH HHHY HnHor HH yQ@ nY
w@O20d5/573284 Whi ch n represents an integer of 0 tBCREPIHNS/000475

represents -NH, -N(CL 6 al kyly-, or -O ;

represents phenyl, naphthyl, indolyl, quinolyl,

benzof uranyl, furanyl
napht hyl , i ndol
and pyridyl a

phenyl ,
furanyl

pyridyl, 10 wherein said
I, quinolyl, benzofuranyl,
optionally substituted at a

substitutabl e positHOn wYh one or two substituents

sel ected fromthe gﬁ@up
phenyl oxy, phehyk
substituted by nono-, di

nitro,

cpnsi sting of cyano, hal ogen,
| kyl optionally
r 2005/ 073234

PCT/ EP2005/ 000475 -8 tNd halegen, Cl.6 @bkoxy
optionally substituted by|[nono-, di-, or tri- hal ogen

wherein

R.l

represents
0
"y Q
N
H 1
H H
A A
Y . =
n Y
H H
H .
H
R
DG
O H

in which

Nn=0

O=
I—fié}x
3 <

, Or

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

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

wherein said phenyl, naphthyl, indolyl, quinolyl, benzofuranyl, furanyl and
pyridyl are optionally substituted at a substitutable 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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and C1_6 alkylthio optionally substituted by nono-,
di-, or tri- halogen; R2 represents hydrogen or ClL_6

w@bdoglo732B8 represents hydrogen, hal ogen, Cl.6 pdREP2005/000475

optionally substituted by none<s,- di-, or tri- 5
hal ogen, Cl1_6 al koxy, R3a /NN in which R3a and

R3b
R 3b i ndependent]y represent C3.8 cl.oal kyl, or C1L. 6 .
al kyl optionall S?"haé‘lﬁﬁgtqe‘f %F%’ar %Y O‘Eifil.yé“tﬁﬁ}%?es&wﬂﬂ“?" &F’ or - haloge@
car banmoyl , Cl_6aml kY bikithiasmichallyediited ByOnsiasih-i érittiCighlogen;
C1_6 al kyl carbamoyl, Cl -6 al kyl car banoyl , .
di (C1_pal kyl ) carbpanoyl, . ycl oal kyl car banoyl ,
C3. 8h8t er otPEFEEAPYEEFR o g—ié]éﬁkylv - ami no, '
di (Cl. 6al kyl)amino or C1_6 alkoxy, (,0 .RBC NN\ N

I Ri cR* RsgpRkentdhydfoght BAI6SANC S alkylsR@84ly siysthfed/by mono-, di-, or tri-
carboxy, or ClL 6 alkyl optionally substituted 15 by

hydr oxy, cBHeEsRyC isrlKoPhenyl - substituted C1_6

al kyl ) carbanmoyl ; and R4 represents hydrogen, or

methyl . Prefes®sed are conmpounds of the formula (1) in

whi ch R2 represents hydrogen. Preferred are conpounds

of the fornuld (L) in which R3 represents hydrogen and

hal ogen prefer&bly chlorine. 20 Preferred are

conpounds of the formula (1) in which R4 represents

hydrogen. . Prefierred are conpounds of the formula (I)

in which R represents one of the groups WO

2005/ 073234  PCT/ EP2005/ 000475 -9 OO n / Y H The

pr ef er abl eR€cmpoRifdadependehtly papessenit Cisnexsioallkoh air €1.aslkyl optionally
follows: [7-chl =B-(4- 1[4- Lo hyl )
am no} benzyl )i m&gglztgrf& 41%),)'2&33] cgyg/lﬁoélﬁldilé%W’] éﬁ%ggﬁ (é:aqwnloyl, phenyl
aci d; ‘ substituted C,¢ alkylcarbamoyl, Ci.s alkylcarbamoyl, di(C,.ealkyl)-

carbamoyl, Cs3 cycloalkylcarbamoyl, Cssheterocyclocarbonyl, C,_salkyl-

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

G ). T
3 .
/N R i , '/N R3c or /N\>J 3c

R

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

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

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

preferably chlorine.
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
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5
(7-chloro-5-{4-[(3, 4-di chl orobenzoyl ) am no] benzyl }i m d

W@Z.MW:QM:] pyri mdin-8-yl)acetic acid; PCT/EP2005/000475

{7-chloro-5-[4-(2- naphthoylaniﬁo)benzyl]inidazo[l 2-c]
pyri mdin-8-yl }acetic acid;
[ 7-chloro-5-(4-{[(2§)-3- phenylprop 2- enoyl ] am no} benzy

|')imdazo[ 1, 2- c]pyr nwdin 8-yl ]aceti & acid;
[7-chloro-5-(4-1] -|34-Y 4- chIoroph yI) rop- 2- enoyl ]
am no | benzyl)imda [ 1, 2-c]pyri ] acetic

acid; 10

(5- {4 [(3,4- dichlorobenzoyl)anino]benzyl}inidazo[l 2-C
‘]pyrimdin-8-yl)acetic acid;

[The fréfefdbtt-compbindyion et &yl honagoNk harsiioes:}
benzyl )i m dazo[ 1, 2-c] pyri m di n- 8- yI)acetic acid and

et 2 HRE e DSy et P P ddn 8 aceti

dasi vative of the fornmula (1) shows excellent CRTHQ
antagonistic activity. They are, therefore, suitable
especially for the prophylaxis and.treatment

Gi-cdoeust4dEsbiirhlpwbengpy hmirtagpzyd Himidprely.2 -Cinwe?dm 83 Dacetic acid;

specifically, the imdazo[1, 2-c]pyrimdinylacetic acid

dREhvRts- MQZ%EthﬁlﬁlaﬁﬁHd)wn@lﬁﬁlﬁda@jpIjZJc]p?'ﬁi}udnag@l}@éeﬁle gdif;ve

for the treatnent or prevention of allergic di seases

Eiieer - o8 Sairiner fomoy el Ao e Py e seid

(I') and (1-i) are also useful for the treatnent or

pr- &H&BISL(@I{ (@F)-H{ss@ds gshenyd Prépil-bhod Barkii by b@nApt) indd SB[ |, z-c]bynrmdm 8-

sinusitis, basophilic |Ieukema, chronic

ﬁn r ome
¥ 1ededidy and basophilic | eukocytosis, since such

di seases are also related to CRTH2 activity. Further,

@ Rg e%emordbef{z%gl anqno]ptxeyil}ﬂiﬁ&aza[lrneéipﬁﬂﬁtaiat&yiyabammd

i ncl udes one of e conmpounds, described above and -

Egtionally pharnaceuticall accept abl e exci pients, :

@il @ﬁgﬁgfztometv st 300 Bzyl)lriléazni 1k%7?]PH§P1d§’e8')§ii?de“C acid.

"al k" and "al kyl" in al koxy, al kanoyl, al kyl am no,

ahdbiAnLBREAE BRNsoisBlsyd forrating e iRRRRY | |

al kyl sul phonyl am no, al koxycar bonyl ‘

al koxycar bonyl am no_and aIkanoyIantno represent a -

(e &aidezotL, ?cfléwewéaw&?wi acidderivafver s &r@glﬁéﬁaihpvs gxefjent CRTH?2 -

EntagdnRlEi€EARtY. Thctychré" tiPore PRAIEHIC bpadid1y BF @ §f@m1¥x1élaﬂd%eatment of

3 carbon atons, ]presenting illustratively and

fisepesraswriptedwrthydRTHA Yy 5 n-propyl, i sopropyl

tert-butyl, n-pentyl and n-hexyl. Alkoxy

MchéJ %siﬁtmyeihx iedagzopt, 2L Byl dvhy IR CRRNdSiviRk it@me, formula (T) and (I-)
hoxy, n-propoxy, isopropoxy, tert- butoxy, n-pentoxy

ancpfﬁqctwe%@rxtye treqtiRggH 9 Preventigs iof aklargie idgﬂeaetﬁtjsuish a¥ asthypg. yllergic rhinitis,

LEPLARAN lis aaitkic3Bflupiopanoyl . Alkyl am no represents

an antno radi cal” having one or two (independently

seIected) al kyl 10 substituents, illustratively and
Gompandhpithe Epmele &B nd §-ihere bisp adfildor e gataemirs prevention of discases

" . . v
AL A 33081 AL B AL g s
leukocytosis, since such diseases are also related to CRTH2 activity.

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

described above and optionally pharmaceutically acceptable excipients.
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di et hyl am no, N ethyl-N-nethyl am no,
N- et hyl - N-n- propyl am no, N-isopropyl - N n-propyl am no

WORM0shTe2gd - N- net hyl am no, N et hyl - N-n- pent yl anPCER2005/000475

N- n- hexyl - N- net hyl anmi no. Al kyt B nocar bonyl or
alkylcarbannyl represents an al kyl am nocar bonyl

AR SR R L ——

EﬁQBMBhyIDQkﬁRﬂIB}MhyIaIﬁﬂb nﬂhﬁ&hﬂmy‘lm alkoxycarbonylammo and alkanoylamino

et hyl am nocar bony| ro nocarbo
5B By N 1 PP TP DB R Ao AP LB ryFLerably 1 to 4 and

Rlarﬁﬁnirw REEENG 31td 9 B3tbon ﬁorﬁ@ i‘dﬂe@éﬂtlﬂg QREPARYIY and preferably methyl, ethyl,
N- di et hyl am nocar bony]| N—dlethylanlnocarbonyl

REPEGPHl FSOPIOPIL (PR DU, ﬁ@él&ﬂtﬁ@ﬁw exyl.

N- et hyl - N- n- propylanlnocarbonyl

N‘l]&oﬁg Qﬂ&ﬁ){tllvew‘ %@F&MAW'H}B%&R@ Qfébh'oxy, ethoxKl_ -propoxy, isopropoxy, tert-
| - N- et hyl am nocar bonyl, N- et hyl n- pentyl -

vaannm@m@aw@éﬁﬂWX@Wd N- n- hexyl - N- et hyl ani nocar bony| .

Al kyl am nosul phonyl represents an al kyl am nosul phonyl

@%@h&ﬁhlhﬁ@éﬂv@@ aQ@EreféFabw’\@%r@écHQ%Ek@ﬁQEd‘f)ﬂoﬁano?le| ect ed)

al kyl” substituents ustratively and prefterably

representi ng net hyl am nosul phaonyl ‘

é{llﬁ@qnam ff@gng:%ghﬂkylaﬁmﬁrré@?ql d\‘ﬁ"ﬁ%é’ﬂ? |g,méxﬁcg,Kmdepcandently selected) alkyl

LQRLARY AR H Qﬁoﬁé’f{evablgrer%re@%ﬁé! ﬂ&hﬂ@mm@ Uétﬁﬁ%ﬂlb, n-propylammo

n- pent yI'am nosul’phonyl, hexyl - am nosul ph on*

Noptogylm:_bmh,y |tgrrblmz)lgm1rph otnmntylz;{plnp 2m-hexyl-amino, N dimethylamino, N,N-

%%Eﬁl&ﬁﬁ%@@ﬁ F‘%!&‘)m‘é‘ﬁl% ethy‘-N-n—propylammo N-isopropyl-N-n-propylamino,

N—mit)h-w -mNhyialpmg ﬁy-leﬁ)m-N@sm:hwhmmyd and N-n-hexyl-N-methylamino.
N—|sopropyl N- n- propylan1nosu|phony|

am }]agg{lj(%éaﬁ%ﬁ%g mﬂaﬁﬁb%ﬁgx yIPQ%E{JI’SrgFEA] aalliln}ﬂrx]o(g:[g\l’l?gn)ﬁ g%g}%gl having one or
Aild(yh@pérplhmbydekmﬁdl)oalkﬂ Isulsstituerts, ukbsyrataely @defr@”mablb'yepresenﬁng methyl-
Pr e3ent I;mnﬁ%lg %gal[xg Psllulam N 1r1aor<gnar-\6%ny1 isopropylamino-carbonyl, tert-

lbﬁt@nfrﬁlmyirschﬂyp hhqm(ﬂy&mlmarb oo, tn-}b:uj/lyllnmscdrlpﬂmgh W, ¥dimobylaminocarbonyl,

NIRRT CEEREN R STE Y, LTl M

IN- iséb?&ﬂyﬂ&#ﬁbb’ylﬁﬂﬂo@?&ﬁﬂ[ aHLt}bufyﬂ?—DItrﬁaBﬁﬁrﬁmocarbonyl N-ethyl- N-n-pentyl
nmet hoxycar bonyl , et hoxycarbonyl, n-prop- oxycarbonyl,
PEBIrBEeRY aat ainlwy “NarethygmnssaPhony | |

n- pent oxycar bonyl and n-hexoxycarbonyl .

AnkexyEau s ﬂ’ﬂie@@ltd anl aﬂl@laﬁﬂﬁdsﬁﬂ@h%yﬁ;@&cﬂﬂﬁﬁﬁg ald ot two (independently
represents net OXécarbonyIan1no

égﬁmyqu%] qqgstmﬁ,n r blbg;a}efglybgﬂyprgﬁ?aﬁ)g’ representmg methylaminosulphonyl,
'eﬁ@ﬁﬁq%@ﬁﬁﬂﬁﬁ%lb Y Wﬁr@ﬁ?lﬁﬁnoﬁ%gn}b ut Q¥yepyIRaRYdBHoRY,  t&t-butylamino-

n- pent oxycar | am'no and exoxycarbogylanln

Anlkmy mmtw@mmosu}gltmﬂt n@awa@msw}@ﬂﬂrﬁ -Jimegyfegurasylghonyl, N.N-
3&}%@{85{1‘1 hﬁpﬁ I\?uﬂ lﬁ‘ﬂ{eﬁl H}Muwonyl %%e@lﬁjl - FQ%fllal%ﬁlosulphonyl

I'n cycloa no an I n cycl oal kyl carbony :
ﬁ‘épomsm’ﬂ‘rNsn arony@hmaswhylbng,r Uttrbutyﬂrékrmﬂgylgemewmhpyylsthﬁh%N-n-pentyl

and R |IIustrat|ver and
a“mpgﬂéiﬁ@%gh%I?géglﬁf%%£%§g ?opy cycl obut yl

cycl opentyl, cycl ohexyl and cycloheptyl 10

@}b}llmanlhhlwlfamnm oillngptiedendnd arefyalp akieyseatsi msthykalpbeiylamino, ethyl-

gﬁl\é agngng)t ri—%rop%ulél{;orﬂdlgl {e}lgfjeppré%ls%&lhg gﬁ %gfn t&é[l?dt}qgsuﬂ{émylammo, n-
pefyiedgivhnylaginowod mhewﬂsyalpamyﬂmlnm ycl obut yl -
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am no, cycl opentyl am no, cycl ohexyl am no and
cycl oheptyl am no. Cycl oal kyl carbonyl illustratively

wapsprrser ably represents cycl opropyl car bonyl PCT/EP2005/000475

cycl obutyl - carbonyl, cycl opentlyd carbonyl,
cycl ohexyl carbonyl and cycl oheptyl carbonyl. 15 Aryl

per se an aryl am no _a i n aryl carbon pr.esen

éuwesmrb%g {]?SF&SI/V&LY %od RreferaRlY EPressi yBY %YF%L?T%(g eﬂlﬁfycartbonyl n-prop-

BRkBEn ISRk Yeafbohy, thA-bE@KkR@HORE] OfBentdxlyttbdnyBhddehekoxycarbonyl.

and preferably repre- senting phenyl, naphthyl and

PR ETepEaRNo LHPV‘I“QYﬁlh gn¢ @é@mrgpra%?nfarWa?ﬁyrﬁ%fbonylammo ethoxy-

Eﬁ%r&ﬁhlr&a\ﬂ -PHp ?&rﬁﬁhﬂaﬁﬁho 1%9%6M%Bﬂﬂan§% e&&%qaoxycarbonylammo

ary substituen lustratively and preferably

n@pmtewﬁbpw@npmmlmwcarmrwm@q am no and napht hyl -

20 am no. Arylcarbonyl illustratively and preferably

ﬁmﬁgﬁﬁﬂk 11ﬂ§'t§ii‘136!:19 Qﬁoﬁﬁ@%iab@@%ré@ﬂpEMlzﬁﬁBpWéthylcarbonylammo

Fbteroary per se and in héteroarylam no and

het er oaryl car bonyl represents an aromatic nono- or

bydgakil eerrsaané il cyrleeikrigmige sed &l qyylo@krléarh@tharesents a cycloalky! group
5 O adm@" ly and preferabl

B BaRIAy 2, % 1 QAL B9 WP e lusrqively and prefradly

IPOEIting nﬁﬂcstomg cyflob8iyl,Gydemtntyl, cydlohexylrand px#éihyptahd 25

preferably representing thienyl, furyl, pyrrolyl,

k?&lgﬁgllyrhm? 93{)% O%/ A fyclom B OX'%ldlC 3115\}19%/ Jme omf{'é) m]&je)ﬁ!mdently selected) . |

Zi ny azol'yl', "benzof urany

' bwieatityh sldqshteﬂydx,,ﬂllq(gmmly aryll preﬁe@lglymcpmgi;qnhyg cyclopropylammo cyclobutyl-

Het er ga, no re res m no radica

Aavihe Coﬁen‘?y WY pen %%O%eqqgg%l het er oaryl

substltuents |IIustrat|ver and preferabl '
pimflK)émbqngl ulﬂusenyvlebzrmmb prefferrbly aneprasents pyﬂombwlcalbbmda cyclobutyl-

amn m dazol vl - am no,
P R T AT Ao S SERR A I
PCT/EP2005/000475 -12 pyridazi nyl am no,
iAmy‘io;beylsam'ndmn arpldainol gtidamii oelcarbeny aémeamylan‘ionm to tricyclic aromatic

zothlo am no

BB RO e SR e el o8 ) o BRI 1 sively, g gprgferably sepre-
aaﬂn@pl&hﬁ[ﬁdphmyr@mpeaﬁmnylhl enyl car bonyl ,
furyl carbonyl, pyrrolylcarbonyl, thazolylcarbonyl

%ﬁég{? lcrg?arrs%ﬁ yln arg{n dazo'd{ﬁé} g%{;&ﬁ or two (mdependently selected) aryl

PYYstiflas, nlesﬁ’ﬁNéQ'I’hMH preifdrldy wpﬁbad’nhﬁglyhanylammo diphenylamino and naphthyl-

i ndazol yl carbonyl, benzofuranyl carb- onyl,

B@H@othlqphenylcarbonyl gui nol i nyl - carbonyl,

i soqui nol i nyl car bonyl . Fbterocyclyl per se and in
1@5rmzplhluén%av@pmwl préf&Rb1e sephdsent SpHERY1Carb @y FdnyshiBlidaghonyl. -

preferably mnono- or bicyclic, nonaromatic

heterocyclic ra aVJn enerallX 4 to 10 and :

&F@f‘@ﬁé@?rfe Egmil iy ter?q @rmgf) heéﬁaar&lﬁ rP(E}]y%regﬁ:aents an aromatic mono- or

ch?éli%h@@ﬂcéd MRink OzederliB! 616 18t HAEprefdbyr 5 betsexﬁlcg @tbﬁ’xbl REd up to 5 and
ected fromthe 10 group consisting of N,

RisdEraRpu tchelEn EPB YR TR P FRASHE S (s Do gpeatively and
gﬁ:rférﬁlﬁ’}lr }e}ﬂreséﬁﬁﬁé@ﬂﬁnﬁt @i, Fﬁ?oflﬁrtﬁﬁﬁcﬁyl' SxadblyE 'ﬁm‘d@zogfl ﬂyﬂdyl pyrimidyl,

mber ed nonocyclic saturated heterocycl
znidagigyliindelsl, m%zohétb@mﬁawhr@e@ethé@b@a/l,fqu@ﬁh%ésogweialﬁwl
consisting of O, N and S, such as

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,
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illustratively and preferably tetrahydrofuran-2-yl,
pyrrolidin-2-yl, pyrrolidin-3-yl, pyrrolinyl,

w@e@snixdsayl , norpholinyl, perhydroazepi nyl. 1BCT/EP2005/000475

Het erocycl yl carbonyl illustrati2rely and preferably
represents tetrahydrof uran-2- carbonyl

olldlne 2- carbonyl roI|d| car
R T A e
hiRQEILLRAY, lisoqRBb I HneR7 epi necar bonyl . EMBODI MENT OF
HE | NVENTI ON Conpounds of the formula (1) of the
i nvention can be limted to

resent t
BeeparisarByy SEuHEDn Ry VA A5 RHETRE mEiTaE vop, fuvleasbony]

SRTGyI8MRRG], MBidZSlylcafbenydS dﬂ@io@l@f‘bohﬂe MH&EI&I-&&E&% pyridylcarbonyl,
such as_am no group, carbox group, .and hydrox
grougyleroemk ) OB‘éledn%@’l‘é‘fbcﬂnt’lk ﬁ@d%v‘é?Pb@?Yi begpofuranylcaro-

bV %H%%@&n@@@%@dmﬁu@gﬁ&%w ﬂ%cﬁ bbb Ak By R

protecting group kndown to those skifled 1n the art.
Exanpl es of the protectlng groups are described in
Hpterpcradyli Ree seyandiin betsrocy apAreonsl, FpFrsdts @ magiog or polyeyclic, preferably

@g}u& gg)cgaclfggno%cxgﬁn%g% ﬁ%ﬁ%oéo%ﬁc?ragrégg{éﬁu \14\? k@déra@l?q t§@5‘ §md Pefably 5 to 8

pnestems andiipetn 3 aod prefaratheup to hetroe aqommamdé@ hlet?ﬂbg OUPS selected from the

?T@Ff)) %{rﬁiﬂ% filﬁ] ba| owwzgg%?%e}%g}c Z] kddlcatslcEd be Edtlrated or partially

E’@’EquR‘ZD@&/f@@@A?ngwenl@ 5- [tdvBinkeodherafl n@n@;@xc piturateg jheterocyclyl radicals

%avuﬁ Rp I\P Ntv_\p Fl\%ﬁ'@ gtoms sl\{ca?g’cgtfl\'} %e hdp) ﬁénﬁjtnﬁz%egﬂbalN %d S, such as

NiuRi-aivelly | )ndl\l/pre(fdrbl)ly %ak@ﬂroﬁ.&anl-—l-ylH irrolidineln ggr@fdin-hrgl, pyrrolinyl,
for gglé @é (% ?nd R4 are the sane as
aeTdi ¥ B R GorP il o

Heterocyclylcarbonyl illustratively and preferably represents tetrahydrofuran-2-carbonyl,
pyrrolidine-2-carbonyl, pyrrolidine-3-carbonyl, pyrrolinecarbonyl, piperidinecarbonyl, morpho-

linecarbonyl, perhydroazepinecarbonyl.
EMBODIMENT OF THE INVENTION

Compounds of the formula (I) of the present invention can be, but not limited to be, prepared by
combining various known methods. In some embodiments, one or more of the substituents, such
as amino group, carboxyl group, and hydroxyl group of the compounds used as starting materials
or intermediates are advantageously protected by a protecting gioup known to those skilled in the
art. Examples 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 formula (I) of the present invention can be, but not limited to be, prepared by

the Method [A], [B] [C), [D], [E], [F], [G], [H] or [T] below.
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nY YISIn Hor H5 in which n and Y are the sane as
defi ned above) can be , for instance, prepared by the

wo odosové2sg procedures in two steps. In Step APAT/EP2005/000475

conpounds of the fornmula (IV)-{3vherein Ra, R3 and R4
are the sanme as defined above and Z, is C -6 alkyl,
nzyl, .4-met hoxybenzyl or 3, 4-di nethoxybenzyl) can be
ﬁﬁg@§9éﬁ by the reaction of conmpounds of the formnula
(1) (wherein R3, R4 and Z, are the sanme as' defined

above) 10 wth conpounds gf the formula (I11) (®herein
Ra ijp the same as definef] above and L, repnesel{s a
4 group. |nclud|ﬁgo i nstance, hal oge® atpm

suc chl ori neR"™btom ne and i odi ne at om | &
asRg and i azol ey*a dr oxy) Th§ readfio \4>
may be c EﬁZ&d out_ip a slvegt ncFﬂﬂWﬂg for Nx N
[ | ogenat ed hydro ar bons sy
di chl oronet hane, ¥t of or,
et her s diethyl etfer,
di oxane 9wrahydrofuran (
1, 2-digpth t hane; aronatbg hydgNo car bons such &3 }(N
benzene, toluene and xyl ene; 'nittiles such as
acetonitrile; am des such as N N— dinethylfornanide
hENF), N, N—dlnethylacetan1g % 1a -
Wé?mf W}aq ormya fea) é\ﬂ]m n R emdé% arg f thsagqbc as defined above and R™ is

1, 3-di net hyl - 2-i mi dazol i di none (DML); sul foxi des such

1, 2- dlcﬁﬁoroet ,
|§opropyl et her,

.as @li thyIsquOX|de (DVBO) © nd others. Optionally,

nﬁre ofC{he sol vents dlel d fromthe listed

d and 4dge ﬁ e reaction :
tenpe ature can be opFioaallﬁJS t dependi ng on the
conpoUnds to be reacted’ The reaction tenperature is
usual ly, but not limted to, about O0C to 180C,

%ﬁ;@%ﬁ 8'6%}7%868% égrge%[sz&{lg@é%ggﬁ/ecgrz g% g’ T mstance plbgared by the followmg

paetueds éxdtwfoosteps.usual [y, 30 minutes to 24 hours and
preferably 1to 12 hours The reaction can be

%algeousl de o?g}q: rmu a @v@lgre%rﬁs%% (% ﬁ‘f ar@t %gxge as defined above

ng, or ance, um carb e, potass
@ﬁﬂ ZQ naCs, all{:w,rbedzyll,ef} nieﬂlmatbblyzlyhm Bl,é damethoxybenzyl) can be prepared by the

’a\lﬁagtf%fzﬁﬁg‘?ﬁ(’)‘-ﬁ' élﬂ% foggﬁféf(g) (vﬁ‘ﬁre{% gyl a(p %l AP %’le same as defined above)
Wﬁﬁ%ﬁﬁiﬁad@éf th&’lfbn‘fnﬂﬁ () @wvHetelid R {she samieras R'eﬁhetl&bow@ ahll O represents a
leavmg 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-
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N-
diﬁqethylformamide (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, 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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nor Hinwiichnand Y are the sane as defined
above) represents hydroxy, conpounds of the fornula

w@ bods/otaakerein R3, R4 and Z, are the same as dedT/RERIH05/000475

above and RLis O HA~ n Y-®#-Y 10 Hin which n
and Y are the sane as defined above) can be prepared

B EREb B B SRS B508hs Sal B g 1101

whirh conmpounds of ‘the fornula (111) using a coupling

agent including, for instance, carbodiimdes such as’

N. N-dicycl o- hexyl carbodijmnm de and . . :

he ?—aati‘c\‘?é%& & aﬁéﬁ?%b‘%l"j”—“%—“@? FM%& RFBEUF ioh pase including, for instance,
REHER ehrb&), Pothssitim @3WorkR, byridind) Yidtiglldngthé) end NQ$-BHQBioglethylamine,
hexaf | uor ophosphat e (PyBOP), di phenyl phosphoryl azi de.
Emepyndiesdiglslinegad otheRy dr.oxybenzot i azol e

nonohydrate (HOBt), and the |ike can be used as an

AEGELAE 81 AlcoRboulnBSof BAfkhOR (MY (ehefe@PRE iON may be

carried out in a solvent including, for instance,

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

chlorof orm and 1, 2- ¢ cHl or oet hane; hers such as
nogyl ether, |fdi oxane and
th 1, 2-di 0 Mage;

di ethyl ether, 20 i

t et rahydr of uran (¥#AF)

aromati ¢ hydro carbons!such a¥ benzene, tol uene and
xylene; nitriles such Hs acetonitrile; am des such as
N, N dinmethylformam de (DVF), N, N-dinethyl acetam de .

. an thyl pyrrolidone (NVP): .urea such as '
S A 5 e BRSO UIRORS <L DRI s ol gt e formla
an7) gwreedih RF, RIbADX| fethe NSO d:fimddbotehnd R:* ipt i onal |y,

two or nore of the solvents selected fromthe |isted

above can be 25 m xed and used. WD 2005/073234

PCT/ EP2005/ 000475 -1 he reacti onQt enperature can be
optionally set depen M the cggﬁgg%gga}o be

reacted. The reaction‘tlefpergture i s~Usuarly, but not

limted to, about OC toH180C, preferably about 20C to

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

mnutes to 24 hours and preferably 1 to 12 hours. 5
imwhickep and ¥ arectberponerad defafed ahavef eanrbalpzeptied &Y thewkrstien of compounds of

B d R4 ares fi
i O B 50508 2758 510 D4 gp 20 BSD G0 o e

pro |

garpRUTisusti at doaplingragetandiidiflg, fdrvideeanes, matBbdiimilS;, subtdas N, N-dicyclo-

%g)gylc%’rbo 1rinelidg ha%dS ?—?ﬁdi%ﬁséthglgﬁr{in%%%p%?g-\ég)ylcarbodiimide,' 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 dietﬁyl ether,
isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro-
carbons such as benzene, toluene and xyl‘ene; nitriles such as adetonitrile; 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, two or more of the solvents selected from the listed above can be

mixed and used.
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The renoval of protective group Z, can be conducted by
usi ng a base including, for instance, sodium

whyasoxizee, |ithi um hydroxi de and pot assi um hyRPEDEPZIE;/000475

or an acid including, for instkce, 10 HC, HBr,
trifluoroacetic acid and BBr3. The depr ot ecti on can

bl be reacted. Th
P Polln Rl NS0 SERALAP s of el b e e
peabthcademmrzhy«d nmusudld,y, butneat llzpted 0, aben 2)8(]1 to, 180°C, preferably about 20°C to

igd;ﬁg’ﬁge)ér?qc %’33(]8‘% onglgcrt]egcf %r; gugﬁ%% Xutés t'g‘l Zi%ou}s & d greferably 1to12 -

@&rrs.c ammoni um nitrate (CAN) or
2, 3-di chl oro-5, 6-di cyano 1, 4- benzoqui none (DDQ) vvhen

sk o ARSI S AR LA B s o
Bgve) d’hﬁtbalibﬁdpareh al agasabed ohydteoperdansz, sifcbmpasds of the formula (IV)

di chl or gmet hane, chl orof orm 2-di chl or oet hane,
S¥eesRRsfEpR %‘dcﬁl &l Sa@’?ﬁ%?e%F%%bﬁP’@pyl et her,

di oxane and tetrahydrofuran (THF) and
The réhovet W&t@&th@ rgeoupaZIO&theCcoh&‘ldtedd@r Ispsa Bakehinclading, for instance,

benzene r%& gﬁﬁx nd Xél an %o@gslmnrr?ﬁ}b oXi er glag} z(ijc?d &Bll\x/cll:izlé, for instance,

@I(lmaltlﬁry |tr1§104035et@ icﬁﬁ ERNBEF,0TRL ddiotBitioh r&nﬁj laeNR doRBY)hydrogenation
1, 3-di net hyl - 2-i mi dazol i di none (DM

).
NFinB PRI ebiding; f9bmstansa sl adivm) W‘&ﬁﬁba’égn%%lﬁdlﬁ@ hydroxide, when Z, is
@E&?lt W&&H&Jy@&zﬁ%r@%@ktbo@b@%? | A3s0S Hféme?%tectﬁ@lt Haneldone by using a
et hanol , 1-propanol, isopropanol and tert-butanol :
veagent sacﬁd ageenisy g;nmqmtup agniate )ﬁCAW/@r adr3-diphpre- S&dlgyp@o 1,4-benzoquinone -

TObUE Uit 255 SR bhea lbirblyahgye can be m xed

e reaction tenperat Ure can be optionally
set dependi ng on the conpounds to be reacted. The
Tbarsatton carchrserried whkinjasolye aiclulingbior instarce] hakpgeraied kydrocarbons such

%?l 8{511101%%3 h(?me1 %glgr f8hLE Erﬁf @9 ldy gﬁ) &Hﬁng Qzﬁ)ef such %8 ]d?né?lgr{v& tcglse;, isopropyl

reac be "conduct e usua
ther2410hmﬂra$d Mhmrm‘ixena(lﬁHﬁ) dndt Ig2- 4®etﬂoomﬂsme Goemaigriydrocarbons such

f.the f |
%% ngi;%%ehg luenee &mé 8%%\/(%%1%&)6'1 grlgn%ldg (%Mlgz"é}%%%? afetdthid€ ﬁBMAC) 1,3-
Zﬁxﬁbﬂiyﬂ)?,gz%em&ﬂlﬁmﬂﬂ)ﬁi)@ﬁﬁdﬂﬁle ®dVRU)] Nﬁﬁhnfd'lyB]Z-lﬂdazoh@none (DM,
ﬁrﬁ:&lﬁp)ﬁro é)noxix\? @\453 smfomdes sucﬁgas dlmeti)ylsu%foxx%masﬂsogf aléohols such as

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

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

methods.
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R4 Step B-1 R4 Step B-2 RaHZz Zz (I1) NH (VI) /N
H((l-b) HNH / HH Conpounds of the fornmula (I-Db)

w@ dvsneized R3 and R4 are the sane as defined abPUBEPIS/000475

Z2 is Hn\%AY H, or 5inwfichn and Y are the
sanme as defined above) can be, for instance, prepared
%& %h@ Lgllomﬁng procedures in two steps. In Step

Mgthod Bl ounds of the formul a (VI) (wherein R3, R4, Z
and Zz are the sane as defined above) can be prepared
by the reaction of conmpognds of the formla (II

. The r ction c be -
|y conductedN'n prg?gﬁ gf an Ae N\3>
tic acid or hy rochlorlc—aerd or a

agegt, sich as %ﬂ@ﬁ%s Thezt o
r eack’ be carrled Rout oIvent i ncl udi ng, /+\4
for inst halogenated hy such as N H

1, 2-di¢hl o Hane, ether@Dsuch/a dlethyl et her (P
I sopropyl her, di oxane and t'%tra- 15 hydrofuran

(THF) and 1,2-dinethoxyethane aromati ¢ hydrocarbons

such as benzene, toluene and xylene and ot hers.

Optbamas dfithe formmla (-brorlerad Rl ind K atetbnsamesie Hefoteé dbdve and Z, is
the listed above can be nixed and used. The reaction
tenperature can be optionally set dependi ng on the
conpounds to be reacted. ‘reaction tenperature is
usual ly, but not Iim to about_ 0C _to 180C,

preferably about 20C B0’ 100C, t\Théf%\éaxcatlon may be
conducted for, usuallyd 30 nm:Rlites to 24 hours and
preferably 1 to 12 hours. WD 2005/073234 °’

PCT/ EP2005/ 000475 -17 In Step B-2, conpounds of the
frownidh A afd Yhye heRaneandeRBed Rbvgndn B2 far msthive, mapaeedasy the following
defi ned above% can be prepared by the renoval of

BIOGTUES i O5IBYp Z, of conpounds of the formula (V)
(wherein R3, R4, Z and Z2 are the sanme as defined

- @b®ige B-1i, Bop&indd dfathe famokr(VDf (wherefn B R fArand e 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 (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 presencé of an acid such as acetic acid or

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

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

hydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such as benzene, toluene and

'xy]ene, and others. Optionally, two or more of the solvents selected from the listed above can be

mixed and used.

The reaction temperature can be optionally set depending on the compounds to be reacted. The
reaction temperature is usually, but not limited to, about 0°C to 180°C, preferably about 20°C to
100°C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 1 to 12

hours.
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preparati on of conmpounds of the formula (l1-a). 5
Conmpounds of the fornmula (V) are comercially

wa@r@sihzd2B£ or can be synthesized by conventi onBtT/EP2005/000475
met hods. [Method CJ OOCN H 4 Op Z ~ n Zt~o HBO 1
OH3 R3JN((VIl) R3 Nrenoval of Z1 R N NN Step

ggtfp'\’b_plc(({?}m%fnjﬁ N?F_fte 'fprﬂuﬁ}a_(il ﬁ Qt(:rmn?s3I 'Igl a(%i 8{?;%%%8}6 23 ﬁeﬂned above)

- tOr veprépatel b9 khe(refevat ofprotectRg grong Zaﬁﬁco‘rﬁpameistolﬂ &1e$f6rmla?(3/ I) (wherein

Rk g B gh o gt s TS QB e SR SPReGe] Step A2 for the
CRIRAMUNAT cehpduhs Jfaig ol (¥k).1) (wherein n, R3, R4, Y
and Z, are t%e same as defined above) can be prepared

e reaction of conpounds e formula (11) . .
(%ymé?‘@fiﬁ"%ge forpula {Y) gre °°’&F‘§rctaﬂé a%% © Q& el 5&!@‘}92%8\% yronventional
WetHdggconmpounds of the formula (VII) (wherein n and Y
are the same as defined above) 15 The reaction may be
carried out in a solvent including, for instance,

Med9e§dt ed hydrocarbons such as dichl oromet hane,

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

di et hyl ether, H so- propyl ether, dioxane and

t et r ahydr ofogn THF) d 1, 2-di nmet hoxyet pan

i ¢ hydr odar bofisq ch as benzene, toI% ne and

xykenel nitrilgs sucmsas ac onlg&&¢§w am & as

hy - ormam de N-di get hyl dcetanpde

(DWA A N- gt &yl pyrr e (hMF&mp@Q urea yuch as

1, 3-dijet hyl - 2- |n1dazoI| i none (DM ); sul f oxicdes 54
as &me sul f oxi de a@d oj hers. Option
two or f t he solvent fromthe |i
abovg can HE' m xed andviysed. WheN éctlon t epper atir eH H
can be optifonal |y set dependlng on Hhe conpounds to be
reacted. The reaction tenperature is usually, but not

%Tﬁéﬁgf Bg@ﬁ %gé&y 1%18}%:6‘14,%&&? are ¥heas*31%e tas g%ectl gbove) can be;, |

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

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

same as defined above)

_The reaction may be carried out in a solvent including, for instance, halogenated hydroéarbons
such ‘as dichloromethane, chloroform and 1,2-dichloroetﬁane; 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 acetopitrile? amides such as N, N-
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP);
urea such as l,3-dimethyl-Z-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
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-18 100C. The reaction may be conducted for, usually,
30 mnutes to 24 hours and preferably 1 to 12 hours.

WO 200SheE34C- 2, conpounds of the fornula (1-c) (REEERIONS/000475

n, R3, R4 and Y are the sane a¥¥defined above) can be
prepared by the renoval of protective group Z, of

d the, f . i N
FPERGH Racdin bgol SR piiublely bSE £ 2% M g pifrably 110 12
euiner of Step A-2 for the preparation of conpounds
of the fornula (l-a). Conpounds of the fornula (VII)
3 S8 TS R R ARRC RS (BB, BB R R s aotines

@bdve)tagjbe preQurkBeY the Ranowl ¢flpgtediBe Btoug ApuBdonpbunds oRtheNbrmula (VII)

N "N .NE /Y, N Step D1 N m.Step.D-2 4 R4 R4 H
ﬁwlre\relw,}_‘z ) Waw&é* armﬁ-@ SpIng.as J%I%pfzdf%ﬂv & ;(1 fx{nj aern?r%fr 92 Step A-2 for the
(lepshhti GRTROMPUIS AT theverrfiudd a).a (1 -d) (wherein n, R,

R4 and Y are the sanme as defined above) can be, for

OB B BB et bt B R BERRL S e convenion

eherein n, R3, R4, Y and Z, are the sane as defined

15 above) can be prepared by the reaction of conpounds

of the formula (Il) (wherein R3, R4 and Z, are the

MgodDldefi ned above) with conpounds of the fornula

(I1X) (wherein n and Y are the sane as defined above

and L2 representsHa | eaving group incl uding, forO

i nst ance, ha Yom sch as chlorine and br g

action y e.czg\rr' d out in a solvent Hg

udlng, for inst ancés) hal ogenat ed hydr ocar Rans 20N
inchl of'8het hank? f or rempvel of  Z, ZEN

as di ethytr et herNg] sej

j chl opoet haneT et herls suic
propylYyether, 8epRdne and’ ahydr ofigr B2 (THF) and

ne)

1, 2- di met hoxyet hane; aro ydrocarbons sucg-as o H
benZtne, uene and xylfene; rig esysuch as )k H‘L
acetoni t Ni2%e; ,am des such as N ' n
¥ Poorle, po
(m H/ (X) H (1-d) H

i

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

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

In Step D-1, Compounds of the formula (X) (wherein n, R*, R*, Y and Z, are the same as defined
above) can be prepared by the reaction of compounds of the formula (II) (wherein R’ R arﬂld 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 dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, iso-
propy! ether, dioxane and fetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons
such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N-
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP);

urea such as 1,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide
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di met hyl f ormam de (DMF), N, N-dinethyl acetam de (DVAC)
and N-net hyl pyrrolidone (NWP); urea such as

wd2@sdraret hyl - 2-i m dazol i di none (DM ); sul f oxi PlEBEB200$1000475

as di net hyl sul f oxi de WD 2005/ 06¥3234 PCT/ EP2005/ 000475
-19 (DVMSO); and others. Optionally, two or erre of the
glzlglgggt gd §t?r% C(Bpettonalr omotdﬁnolré gtﬁéjso?\}%gt\ég gc%h om t}{plfgég above can be
on temperature can

atiteddepesdi ng on the conpounds to be react ed The :
reaction tenperature is usually, but not limted to,

%ge%actgo%t: t%;m er%tgr%ccgﬁ [Qef e{tcatl?l{‘! se@%g Elgrﬁg%n tgeocomp go(gsto;lplg%eacted The
Mcﬁmuempamdrepr eduelly buyndt lim)ted20 ahou r0§C td 1BOSE.gpef€aBly about 20°C to

TR XM GENE AR ST S T I

thhesrenoval of protective group Z1 of conmpounds of the
formula (M11) (whereinn, R3, R4, Y and Z, are the

525,25, Shhacd, POvel L, B SIILLEE TR0 DL B2 e e

@bov@) canGe Mé&@&i Sy & réhevafl erpidbtbaive bpbhip &( 6f @APOBIAS iof ke ormula (VIII)
avai | abl e can be synt hesi zed b%z\/egnventr onal

fehereipa, R [WEP{H‘E‘G ZETre e_,s@re pi-fle 1?6: FP%SlmllaTZ‘P@nF{ Qf Step A-2 for the
gregg’ratlcﬁ%f/com uhed of tﬁsfoleliﬁ pval of Zi ~N N NE N NE

tep E-1 m Step E-2 4R4R4OHRH NCH AQ
+1n Y N QY. N (I-e H(II) H H 15 Conpounds  of
Gearewrdnpl the farmalp ( ‘é’i“ﬁ“er"f"aupé?"alﬁhleaﬁ danfoeasryéthFﬂ@d by conventional
sappqa@s defined above and Q represents -NH, -N(Cl1_6
al kyl)-, or -0-) can be, for instance, prepared by the
fol |l ow ng procedures in tw steps. In Step E-1,
(Mefhod¥ds of the formula (XI1) (wherein n, Qi R3, R4,

Y and Z1 are the sane as

0
Hw o
1\ ‘ 1\ 0
(xn) R AN
N removal of Z, =
/ / /
Nao N
Ny N StepE1 Ny N / StepE2
R* 4 H
R o H y
~H )j\ ’(’\—)7Y N Q1 n
N Q
! (X1) 1 H H
) H H (l-e)

Compounds of the formula (I-e) (wherein n, R? R* and Y are the same as defined above and Q,
represents -NH-, -N(C, ¢alky!)-, or -O-) can be, for instance, prepared by the following procedures

in two steps.

In Step E-1, Compounds of the formula (XI) (wherein n, Q, R? 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), compounds of the formula (XI) (wherein n, Q, and Y are
the same as defined above) and agent including, for instance, aryl formate derivative such as
phenyl chloroformate; halocarbonyl derivative such as phosgene, diphosgene, and triphosgene;
carbonyldiazole derivative such as 1,1-carbonyldiimidazole (CDI), and 1,1’-carbonyldi(1,2,4-
triazole)(CDT), and the like.
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20 defined above) can be prepared by the reaction of
conpounds of the fornmula (I1) (wherein R3, R4 and Z,

wae@sbhisanme as defi ned above), conpounds of PEEEP2005/000475

formula (XI) (wherein n, Q an¥ Y are the sane as

defi ned above) and agent i ncl udi ng, for instance, aryl :

ﬁ'ﬁe Beéaéltle ngrﬁéml ‘gegctél \{?efla(? RN agsal(\:f a{rsxcl pAﬁl& I’élor msﬂan&e }hatl%g'anated hydrocarbons

atl iy dighlosgetiane, chivrblony! aﬁdazmd&hmafethaﬂé i atkers wath as diethyl ether,
rbonyl.di i m dazo

Fomorg i ry et b penssoneh (TRFEandchpimeibpppe: sromatic hydro-

birkéns SR 205787, 3313&1e%3/x§182@915f1&9@ms a'ca@nﬁn@ an‘udes such as N, N-
reaction may be carried out in a_sal vent i ncl ud

fapethyiemgecs (Mo be Natwethrperiaguds SOR4C) arrch- rigdhylprolidone (NMEP);

diegRlar é%nlei Bﬁ{é l- @%ﬁ&%ﬁl@ih&l%g— a?rquit}@i‘.‘i @’p@@ﬁzj‘l‘@nﬁvo or more of the
et hers SUC gl eth eth er, I sopr Op(y eth er,
e

mlmﬁele@tﬁ@fr@eﬁhedﬁvé rabqve eambe(mFre) angrig
1, 2- di net hoxyet hane; aromatic hydro- carbons such as

k?ﬁ@ £&%on tElgbéilﬁﬂl% c@ﬁ‘ Be )@fﬂlcﬁﬁ@y sé’ﬂ'dEﬁénHi%% ofi UkdlcddSpounds to be reacted. The
acetonitrile; am des such i met hyl f or mam de

(BN, teperpuig;israguplly. @gb@cﬁ@rg@d ,qumo@)t 05 ¢p 180°C, preferably about 20°C to
?bd;é ér@%c%ﬁr? gx'ag BQQOaQL\l]'\@) dﬁo% ganeaﬁ? DM%?ltﬂutgs;to ZSthogrrs Sand preferably 1 to 12

Opirs. onal ly, two or nore of the solvents selected from

the |isted above can be m xed and used. The reaction

TROPSLR g't%rag b& %&apﬁé&ggw Q@EA Xutsh?'ihed&&@%'o@ d w3k 1‘i1a§dmg, for instance,

conpounds ere react’ion tenperature 1S

uezasic Iayuneb wechrastpyridime,t teethylaming rod N, § QiisapropgBthylamine, dimethylaniline,
f bly, The reaction may be

Bleﬁl& Em?me % C?g%ﬁam%#f%%t)&r#ﬁ% es to 24 hours and

preferably 1 to 12 hours. The reaction can be

amls«tamEeﬁg emmluydsoﬁrthel feunuwai(l-¢) (whekren pr@sBh@E and Yardths @ame as defined

st.ance ani c am nes
6?/%%?382’? pfelp f‘fSE‘ h{/l arﬁerﬂova};\%ﬁpr% %1 & S8PF O Sk g?neqohug‘?saor%the formula (XIT)
Qwinedifny @,nR? in’l,a{ anddf, @tchlyd samelak tefined above) in a sxmllar manner of Step A-2 for
dlrreth ridi d,others. 15 In Step E-2,
ﬁﬁﬁb@ﬁﬁa g‘&fiﬁ?ft{ﬁ?gn‘(’{] )t)(vvher einn Q, R3, R4
and Y are the sane as defined above) can be prepared
oymbbnds ety &drmolk (KI) ateainmetcidiyanglaBle odarcioagyothads:d dfy conventional
thgforwla (XI'1)  (whereinn, Q, R3, R4, Y and Z,
°dhe sanme as defined above) in a simlar manner of
Step A-2 for the preparation of conmpounds of the
formula (I-a). Conpounds of the formula (Xl) are
commercially avail abl e or can be synthesized by
conventional 20 nethods. WD 2005/ 073234
PCT/ EP2005/ 000475 -21 [Method F] OO O
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-The reaction can be carried out in a sol vdnt

Z1~O simlar manner to Z1"0 Z''*~ O Step A1, B-1,
C1l, A A D1and Ec1i HNE)/ / ,N N~ N- NND

wEmpoB234 Step F-2 RRA 1T \ RA H (XII1) /R ( XM/EPR05/000475

(112-a) | N/ N HNHOH H-D+enoval of Z, H,N N~
Nomi/ Step F-F3 R4 R (I f) H N Conpounds of the

far (I-f) (wherein R and R4 are the sane as
%Fﬁ‘iﬁl above), can be prepared by. the follow ng
procedures. 5 In Step F-1, conpounds of the fornula
(X111l (wherein R, R4 and Z, (are the sanme as def jned

abov can be prepared byz{hexeaction of conpounfls of
fhegf Oxmul a (| bimir parpedier ef IPRAYand Z, are thesa

as def ijned abo¥e)AlP-uCdi m tiar_ganngs described jin

St €p 1, P¢2*1°Fh. 1 and E- A Step F-2, =N
conp of/ t he +ermuta=( XLVN arZin R4 an \/}

sanme as degigwed above) [can be pragpdarzed by g
reduct Lgn conmpounds of the forgta (XI11) (wherejn
0 Z, are the sane as ned above) RYY

hydr @gen dsing a catal ygtnyi nchuK n§, for XIV) _R'
i nstance, pa fadi um on carbon and pl at\ num on carbon N
in the prea-énce of a base such as pof'assi me acet at e. H

i ncluding, for instance, ethers such d& hyl et her,
i sopropyl ether, dioxane, tetrahydrofuran (THF) and
1, 2-di net hoxyet hane, aromnat i certwyaoear b

as
benzene, toluene and xyl ene, alcohols suc j
nmet hanol , et hanol, 1-propanol, isopropanol N nd -

tert-butanol, water and ot hersStrfig reactio
tenperature can be optionally set dependirlg O
conmpounds to be reacted. The R’

() K

Compounds of the formula (I-f) (wheréin R' and R* are the same as defined above), can be

prepared by the following procedures.

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

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

In Step F-2, compounds of the formula (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
Z, are the same as defined above) by hydrogenation using a catalyst including, for instance,

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

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

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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reaction tenperature is usually, but not limted to,
about O0C to 180C, preferably about 20C to WO

wWQOMShB23234 PCT/ EP2005/ 000475 -22 100C. The PEHEP100§1000475

may be conducted for, usually;280 minutes to 24 hours
and preferably 1 to 12 hours. In Step F-3, conpounds

. formul a nd
Zéo ggfhe r{%%f“%g\? ;3 Cc)élﬁlgc\{md: frorp rusuaﬁ' rBl)r/uE% tg) Zr%fehrcr)%rs and n%ferably 1 to 12
powt.ective group Z, of conpounds of the formula (Xl V)
(mherein R, 5 R4 and Z, are the sane as defined

3? Ve% At ?Ogﬁogrfdm 0&%‘3—6 ggf Q;ZWPGH%m %of ar? he gsmc as defined above) can
ﬁ)&/ﬁﬂéﬁtﬂéﬂ LS th@reQmQal of FrotectiveZroup ZArlof cdpduiRB-dfitz’ foﬂhﬁﬂm(\)gv) (wherein R/,

§4a1pd MTPSC é}rﬁ as )é\l{)g& N(Oi’e)glj‘l a(l\gexfgf)en%verzg(&tﬁp |A|§t Klthle preparation of
LOnfRnpuadsortiud (e).formul a (1-g) (wherein R and R4
are the sane as defined above and R3' has the sane
significance as R3 as defined above excl udi ng hydrogen

gen), can be prepared by the follow ng
procedures. In Step G 1, conpounds of the formula ‘
(XVI)g(wherein R, R3', RAcand Z, are the same as 0

above) can be Rre red by t he reactloqiof
onpou softhefoumfaqx ) wmmeuwR R4 “anid

emov.

wi t I conpoahdsf

t he e sare—as defi =
abovey e/f eactiorr may beig [Ad out swptlout Nao N\J>
sol ven I n asspbvent -i ncl Jdi for instance,

et hers _ssuc as diethyl eth ropyl ether, .

di oxBrie 3 etrahydrofuradh (T nd R

1, 2- di nethoxyet hane; aronmatic rbons such as /W
benzek¥) to e and xyledéw)nltrlmes such as (-o) N

acetonitrileH am des 20 such as N, HN—dlnethylformamde
(DMF), N, N-dinethylacetam de (DVAC) and N-nethyl -

‘pyrrolidone (NWMP); urea such as

m i di Q - sulfo es.such ; ,»
;fgmp%ifnﬁg?ﬂé? £6’|“‘r‘18>€‘|d?3§wk‘ 3 % dar%? ame as(g 1In%d:] %)Pye and R” has the
sae Dgnifiane a0fR* ahdefisal abed &chuding (htfcﬁdgeﬁlraﬁdirhilh@n), |calsbte;ﬂepared by the

?QOve can be m xed and used.
ollowing procedures.

4

In Step G-1, compounds of the formula (XVI) (wherein R, R3', R* and Z, are the same as defined
above) can be prepared by the reaction of compounds of the formula’(XII) (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 acetomitrile; 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
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The reaction tenperature can be optionally set
dependi ng on the conpounds to. be reacted. The 25

WO emsHinsd t enperature is usually, but not [|inmPEOEP®NS/000475

about OC to 180C, preferably a¥out 20C to WO
2005/ 073234 PCT/ EP2005/ 000475 -23 100C The reacti on

con ucted for S tes t ur :
T s RieBe ey bf Epmiytted Bttt g BT g ol apteferabiy 110 12
ashtant ageously carried out in the presence of a base

including, for I nst ance, organic am nes such as

ridine, | am propyl et.h
CEEHP AT PF AL ERDFLTT T8 PgRire gt RUPRE i fing, for intance,

Rr}g@lﬂc @lﬁnescm%n gyridade, tth@hyflafinell BN-ri@propy¥byi@inthe REimethylaniline,
and R4 are the sane as defined above) can be

grethylepidige. 399 pthersr enoval of protective group Z, of

compounds of the fornmula (XVI) (wherein R, R3', R4

NGtef G-2 @nipbends dTEhAforedh i(RGU(whBRUER', IR ihdSR‘muje aﬁe same as defined
nmanner of Step A-2 for the preparatign of conpoun

abovehwanop pisnrrad by thgyemong! gfiedterdie BPuRZcpicgompeungs ey ‘%i formula (XVI)
@vl@rén k' ~Q' #hd ﬂre"t'hgghn{g abdefiid QM} 1)(1 sl\lm(la{rlnlxa)nng o? SNp A-2 for the
NN Nori/ N NE otep H 1 Step H2 RA 1 R4 |

prepyratg=Rf Compaunys qﬁthﬂomlfxﬁl-a 7L H 23 Z3 H H o H, 0.

renmoval - of Z, R3 ~N N N~

[Method H]
0 0 0
.0 Z~
A, T RS
R3 H 23 Ra N . R = /N
Z =N (XVII) Z = a) \4>
Na N — N M<) — Ny N
Step H-1 Step H-2
R R? R*
R1a
‘NHz NH : N
Q) (XVIiI) H ‘ (XIX) Hj;
. H Z3 H Za
' 0
| g
removal of Z, R? A\
Na N\/)
Step H-3
R4
1a
_R

N
) HA
H %

Compounds of the formula (I-h) (wherein R and R* are the same as defined above, R'* représents
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Step H3 RA R1a N(I-h) H," H3 Conpounds of the
formula (I-h) (wherein R3 and R4 are the sane as

waledosnext3above, R represents 0O HY OY 11 S BCHEP2009000475

H or 0 H W) 2005/ 073234 PCT/ EP2D05/ 000475 -24 in
which n and Y are the same as defi ned above and Z3

repy.esent s _hydrogen or 5 alk 0, be

b BT EahEy Haibe ot 5 ety g Sl Poei B grgefh. o Cus sl can also
6O pRpatedlsy é fdllbRing@Fdteduges( XVI 1 1) (wherein R3, R4, Z,

and ZS are the sane as defined above) can be prepared

% gl [ %gaé}t)gug%éf% é?ﬁpg;q‘ﬁﬁwf(‘f}tﬁgelg méaaaék; %% Hme same as defined

abe¥ Poan bk bﬁpﬁ@cﬂ&oﬂﬂﬁ ghsctoh of E@nﬁoﬁﬁdﬂﬂf ﬂle(f?ﬁ?ﬂulla) (I (e &h R, R and Z, are
Z3 is the sane as defined above)

Gesteme g FirAgba) B SBTPORS SGXLRFRYT GRVE CEEHD dhissihe same s
‘agﬁﬂeh %bovfeg(fnrﬁuénﬂllz{r\@a}mer | d8scb&Pin }ﬂ'teé B-¢ %mw&d rifontdf8ompounds of the
fornul a wherein RID, R3, R4, Z, and 3arethe
§<melaa{¥D def| ned above and represent s) can be prepared

by the reaction of conpounds of the formula 10

(XYeh 02 (VB &l oR@he BpmulZ(X@ﬁ duwhbdeRI e tRFERS aZTQm@%; are the same as

defi ned above) with ounds of the formula (I

)
Golfinsd eqbnvemndamreaentsérc herepaisd bysthe atachierd 0%5%vré’}ln¢8nofathe formula.

SXV]J.JQ hg@iﬂ'ﬂ{erwdg S&lﬁ'[’b%@ t}llensaI%E %9 Hirded algcR'E) \Lﬁ‘}?compounds of the formula
rep S V). In Ste

ration of conpoun orrru a
HIB (Wizosip Biradé Lodre thlq eammsﬂsrlﬁaed(abovg) inf gybigniler marRer descRBJCd in Step Al

above) can be
tl‘aeap r%%%@“ #0%%8‘%%\%{ %§{oq%pf8t edtive group Z, of
corrpounds of the formula (XIX) 15 (V\,herel n RL , R3,
R4 Steg H-HredmB@inds ef t[hh forgalagI- h)s(vdlefelmléla RbBY &)d Zyaregthe same as defined.
a{)ovei cané)g%pe?)gre% gy Or mJ VAI %flpr& ct1v g&egﬂf ﬁ#b@ﬂ 8% the formula (XIX)

npoun
f(@hdmuh R'Y( F(\/RI“)ZlancEZwmie sztrncad,sl cyﬁmdaabbﬁk) lirea s;mﬂmamarbxer of Step A-2 for

%l}enptrg}:)%ratlon of coX-lpoun%Lr;1 S tﬂ Fon e Ir:rz;':)‘t hods.

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

conventional methods.



WD 2005/ 073234 PCT/ EP2005/ 000475 -25- [Method 1] 0 O

0 zZ\ ez, Z,,10RHNW RB HoM RN d (XXI) N
wWOooBl 73BN~ N N~ N Step 1-1 Step 1-2 R4 R4 RA PCH/EPNOF00475

. NNRL R (XXIll) 12 R2 (XXIt}5R2 R (XX) 0 HO 3

renmoval of Z, RN N N Step |I-3RAt R N(I) R

ngﬁs of the formula (1) (wherein R, R2, R3 and

he sane as defined above) can be 5 prepared

by the followi ng procedures. In Step I-1, conpounds of

the foormula (XXI'1) (whereigmg R, R2, R3, R4 and Z, afe

tzhe ame as defipmg above)l can be prepared by tzhe

reaet Non of qgmggig?ﬂs 6t~ f or nul amé XX) (wherei i R

RRRARBA Réyand Z, ar'é€ t hed fined above) @i =N

compdundt of the §8tmula (XX )I The rMction.may bel  n_/

carrifed-but in a solvent ifstaliing, for igggance,
hal ogenat ed hydr¥¥dr'bons 10 such as di chl or onet hang
: .
N

chl dgt'of nd 1, 2-di chl orRét ethers such as
di et hyl rg' isopropyl ethelN i gxane and
tetrahydrof ¢ an (THF) and 1, 2-di nE;t oxyet hane; (X1l /
aromati ¢ hyef o- XXy R? , R®
xx) i
~o”
removal of Z, R? =z N

N Na N/\/).

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 following procedures.

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

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

‘The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons
such” as dichloromethane, chloroform and 1,2-dich]6roethane; 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
(DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be

mixed and used.

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

organic amines such as triethylamine and N,N-diisopropylethylamine, and others.
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carbons such as benzene, toluene and xylene; nitriles
such as acetonitrile; am des such as N, N

walzovsmeBf or mami de (DMF), N, N-di net hyl acet ani BeT/EEdd&R00475

and N—nethylpyrrolldone (NWP) :26 urea such as
1, 3-di et hyl - 2-i mi dazol i di none (uw) sul f oxi des such

as di neth IsquOX|d 1 ot hers.

Bt rearhom HoPGrafiyre g PRI s demmoaR 08 e pempRoupistp gfreacted. The
tda6xidnl t&hﬁéﬂa@e QY BsueBy) blenot Timi@d tRBoud 9&TI to T80RC I Refeiablbout 20°C to
can _be advantageously carried qut _in the presence, of

a
BASE- Thearastpmaay Pefonfivré?daﬂ% @suallbr%awpetem Hous at, prgerably 1 to 12
Wit hyl amine and N, N-di i sopropyl et hyl ani ne, and
ot hers. WD 2005/ 073234 PCT/ EP2005/ 000475 -26 The

reaction tenperature can be optiaonally, sgt_dependi ng
1SR 20 BABROUPRRSC 16 BEHEAXIDD) (VPRSI Kt Ror and 2 are the same s

HETHRE LadveY &nlibe H:%M@Ji ta%the béhfctl&%f ct)fng&)dn@goit e fRROUEYXRE) (wherein R,
to 180C refeF out 20C to C. The reaction
RAWR’ bR’ a@éﬁd@rethedarﬁws definedabPye). 30 minutes to 24 hours
and preferably | to 12 hours.” 5 In Step 1-2,
gﬂgpeglg{bqscagfbe t eci it H ltl?c 1&&%}1&'& a(lVXQQ{t %crhd%g', f(fr‘)anstﬁ@e acid such as
and Z, are the sanme as defined above) can
bydspchiaeid abid andheifluerpetetio acibftri Gusngrsetivahysiride, rns HQermmbthe like.
(XXI'l) (wherein R, R2, R3, R4 and Z, are the same as
i kJA&%ﬁ@&?ﬁ(&&mreﬂaﬁ bk % cfﬂa Nsét %@?Jﬁgmg ah rthcegon%ﬂ)hndsntotb@ &eacted. The
presence of an agent Ing, for Irnstance, acid
saactipnaempdigtaie o hiuely, d)uamt dimited ta, rab6ut G&F tmEWFE.corefeiablly about 20°C to
| »or 0a t
%‘?16 Er e racng 18111 tn%}jrg %xtqgért%fe%)gglg%g) 18% ﬂqlolullskagd pxjegerably 1to 12
tewendi ng on the conpounds to be reacted The
reaction tenperature is usually, but not limted to,
Cto 18 ref erab bout 2 ® 0

g%éf’ I% C?TH%OHB%S %fotﬁ dgc él? ¢l'y f’waheﬁeén la{| qu i{ d}nﬁné%‘te etﬂ:bgame as defined

Blélovhjo bl;rnsbeapd:papedafog nebtemoalt af drtective ugreup Zn oﬁb@‘ppolmcﬁ of the formula

RIB LM R Be KB At e SRV eEaRo153 ThF SR of S

Y2 foh thelpadparndfidn effcoppaindsbf tld@fogﬁlﬂal [-a¥, of conpounds of
the fornula (XXIII) (wherein R, R2, R3, R4 and Z

Sompounis 76 il (s BERS Retomell i taplE ghian o8 Synthesized by

torvertioal(hetidds. Conpounds of the fornula (XX) and (XXI)
are comercially avail able or can be synthesized by

conventional mnethods. WO 2005/073234 PCT/ EP2005/ 000475
-27- Preparation of starting conpounds O O O
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Z1'- 711, O Z-\\OR3-H~R3. C N (X¥) RNN N- N N-
NJ NI-1 NJ Ra Step i-1 R4 Step i-2 R4 (XXIV) N2

W@ 20697332 (11-C) NH 2 Step i-3 \teP i-4 O O PCIEP205/600475

~N C ~NVN-N N-N 4 Ra27-R (ll-a) NH2 (11-b)
NHQ Cbnpounds of the formula (11-c) (wherein R3', R4
? rﬂtnono? same as Sdefl ned above) can be, for 5
REPERCE, f)tlﬁétb%grcé’ﬂ’prw %he fol | owi ng procedures in two
steps. In Step i-1, conpounds of the formula (XX V)
(wherein R4 and Z, are the sane as defined above)
reacted W th conpounds o{ thik formula (XV) (wherzg{n

‘0 the sane as. deflneaoabo e) to give conpoungs
of fhelfornula (&&N@ (wheréi 'N R4 and Z, are Rhe -~ N
saneYas % ned agve). The 1 9n nay_be_naLLled N )

sol vept—or in a % i ncl udi ng, for
i nstange, ethers % ¢ch 10 as dij et hyl ethesmprOpropyl

X9 tetr THF) and
carbons such as
benz ne and xylene yeri such as NH
aceﬂggi%rilé“§an1des such a§ﬂk N- t hyl f or mam de (li-c) ’
(DMF), N, N-dinethylacetam de (DVMAC) and N-nethyl -

pyrroliqone gNNP); urea such as
1, 3-di tﬁVPSQ-inidazo | gepiene (DML); sul foxi des such

as di et hyl sul f oxi de ( O ; aod others. Optionally,
two orPrnore of the solventszsel cted fromthe 15

|I5L§ bove can be mixed andQised. The reaction
tenp ratjure can be optionallyHgy ndi ng on the
be reacted. The re¢act tenperature is
-usuall o gg?not limted to, abd to 180C,
preferaht’y about 20C to WO 2005/0 3234
PCT/EEZ 5/000475 R
(Il-a) L (I1-b) NH,

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

/

instance, prepared by the following procedures in two step.s.

In Step i-1, éompounds 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, isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane;
aromatic hydrocarbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides

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

. pyrrolidone (NMP); urea such as 1,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as

dimethylsulfoxide (DMSO); and others. 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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20

25

30

-28 100' C. The reaction may be conducted for, usually,
30 mnutes to 24 hours and preferably 1 to 12 hours.

wdbmsnerst i on can be advant ageously carried oupCT/BPI00&000475

presence of a base including, -%r instance, organic
am nes such as pyridine triethyl am ne,
d S eth ani
EO&:;Ch al%?t{ﬁog ¥nay% é {.rlrhp(? for %s&tﬁgthyd mmu%g ) énlipgrs an d prefferably 1to 12
mhﬁsfornula (II-c) (mherern R3' R4 and Z, are the
sanme as defined above) can be prepared by reduci ng

e t!iorno rbglé n a 0 %grlr]lgg OOfmtthI']e rfes%nce 0 ‘tga 3, mcluding, for instance,
5P R f gﬁd AFS OTHE "ETESAE Gér TN

ahgame) arhhﬁesn gucanmgemme rtﬁbthgzlmﬂgxe, N,‘N-dnmfc@me&xylaﬂﬁteaIdS‘methylanlhne,
d g} zrng and iron in the presence of acid '
EP) W&an 8Fm§nstance hydrochl oric acid and acetic
aC|d and 10 stannous chloride, or by hydrogenation '
B K18g)i-2 cdabainds bf the €dridia (l-c) Q‘vﬂferehrﬂ&gt &Rierd Zpad thaeintmasaafined above)

carbon an |nu on carbon, The rea n c

a1 e i e g e STOPR PTG OF b AP (wherein R, R
Qhd12] Fe HeGhmass gifmtdydover J&ﬁ{g,an &R AcRIMHg, B MBkance, metals such as zinc
di oxane, tetrahy drofuranH& and

d rgh i e Rt atfecrciaingiiging.clon jsiaatea hrdsachlorio acid apd acetic acid and
ReRLRDnlokiad, L&"B%/ Rt 6 X418 R Qisingl L ORDY 3 iSdiédhg@For instance, palladium on
met hanol , ethanol,” 1-propanol, isopropanol 15 and

©carben dPiAvBRm OREEEPN. and ot hers. The reacti on

tenperature can be optionally set depending on the

GO Scah Be R 36T B G- solveft infI6ALS, 'f&ﬂnh@rﬂ?@ eﬁftl?etré" §Rh 1a§ diethy! ether,
usually, but not Iimted to, about 0OC to

peopfopylathey, dires tezphyctrdurazr GiEF) andd. %@@e@lppﬁth%w agpanatic hydrocarbons
SRS PSPl AEYLER i, DA, B0, omopn

(@hd tegjbufanblewateranRéthersd Z, are the sane as defined :
above) can be prepared by reducing the nitro group of

I
f[ﬁgp%g{r}dglstgrg&%%tpfené rbgg) @onfa sé{)de %nnthgéorﬂﬂ)%ngs toHeSeacted. The

manner
desicon tbexderatp,reSts ggually,Zout oot ltnh@d FW’ eaﬂogmtaq"(i: &, 18°C, preferably about 20°C to

0 f the. faor 11-¢ sh e
g JIlﬁ] ji&action may bF 8cr>n m‘jfted flus%%l’y,( ﬁxglrngg\r/:@ L{ﬂg)ﬁr a%d pre:f’erab]y 1to 12
mmﬂssane as defined above) can be 25 prepared by. -

reduci ng the chloro group and nitro group of conpounds

onich 35T St GPBRECR N 20 i Lo 08088 Bove) can e

iprephrad b eeduding the niist @owgpeof cpabdnmds wﬂm formala lomm)r(dzherem R*and Z, are

pl a%?lgg: |u‘bs nﬁ?e?‘gﬁ @eggg) L nggtsgﬁ eqsnﬁgr%% é(ﬁlbeg Al?%%%e #Ké;%fc@f’ é)ﬁeparatlon of

fé&ﬂp(bﬂd&ﬁftlﬁd REAMOM{II-¢)Nasahswh weSHdp ikancl udi ng, for
|nstance et hers such as diethyl ether, 30 isopropyl

et her, xane, tet ydr of ur THF) and
foé‘Pa‘r‘“r‘iiét d&?&’ﬁ&ﬁe&qﬁr(b”ﬁﬁ?inc&ﬁﬁrgc%? Bisnemss defined above) can be
%%@e@@%c%@h&%@%b@&pﬂcﬁnlﬁo group of compounds of the formula (XXIV)

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

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

acetate. as shown in Step 1-4.

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
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-29 such as benzene, toluene and xyl ene, al cohols such
as net hanol, ethanol, 1-propanol, isopropanol and

wo esos/obazBanol , water and others. The reacti on PCT/EP2005/000475

tenperature can be optionally-2®t depending on the

conpounds to be react ed. The reaction tenperature is

S8k b 0k T s 8084 0508, 3. fgorgach somropan
al(iﬂ’nﬂﬂ-(bhﬁdolf\@a'terausuﬁhﬂsy, 30 minutes to 24 hours and

preferably 1 to 12 hours. Preparation of conpounds of

%E% ie%gtgoglu tle%?e(r%%X%Ii?gan L)g &Pq}%gl?@%t qup%gﬂhlgA hezcom%o ) IbF reacted. The
NaSidpemperdul is MuaHy, $t1€ﬁbti11irmfkd ®, |ab&ut Bed twH188°¢, prN@aBly about 20°C to

NO2 (XXVI) XXV I npounds of th

et ﬁu'\%r TE3ERPR/AY er@r%ﬁ drz)é?( Ay, 3031?1@11%@ 44 g gid preferably 110 12
defrt. ned above) can be, for instance, prepared by the
fol |l owi ng procedures In Step ii-1, conpounds of the
formula (XXVI1) (wherein R4 and Z, are the sane as
Hé‘fﬂaﬁ%@“éﬁd\?g‘}’om&d&rﬁ’fﬁ@fﬁ'?'%‘b‘ar(}éﬁn@y the reaction of
compounds of the forrrul a (XXvl) (wherein R4 and Z, are
the csame as defiggd above) with conpounds of the

a (XXl Q/Q sr m | ar nner described in 15 @
Sfe(b 131 for tzh p¥sarzat | of conpounds of the,.
forc 1) . XIXh Step | coqp of the forﬂu
( XXI (Iherein_R4_and zCheg s def i ned Cl
abovéyx-Man be prepared byr\}heI reactr “f corr'poundsN

of thefornula ( 14) (wherdin R4 and Z, aepiithe
samer‘ds ned a ove) in a di manner descri bed,

Z

in Step or the pr epar%t i o compounds  of t hi*
formul a ( Nd) . WO 2005/ 073234 BT/ EP2005/ 000475 - 30
NO, NO,
(XXVI) (XXIV)

(XXVII)

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

instance, prepared by the following procedures.

7

In Step ii-1, compounds of the formula (XX VII) (wherein R* and Z, are the same as defined above)
can be prepared by the reaction of compounds of the formula (XXVI) (wherein R* and Z, are the
same as defined above) with compounds of the formula (XXI) in a similar manner described in

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

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

of the formula (XXIID).
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Preparati on of conpounds of the fornmula (XXVI) O O Z
OZ1\ Z4.0 OZOHNNHC C Z40O00OHO\ OHR

WO 20EP7IWBN N iN Step 2 4 (XXIX) NO2 Step iiiPAT/Re2005/000475

- R(XXVI11) NO2 (XXVI) N2 ©C¥hpounds of the fornula
(XXVI) (vvhereln R4 and Z, are the same as defined

d by th
PemectioR? spmeamPlot o B RNEP OB opounds of

t he fornula (XXVI11) (wherein R4 and Z, are the sane
as defined above) can be prepared by the reactjon ©f
conpounds of thedfornmula gxXXIK) (wherein R4 is 41
ame def i Aed, P t hoconpounds of the forntl a
wher ei nz Z | sothé same as defjined above a# c
6.al kyl) ‘e % eacti on can advant ageousl y

Z =

ut in th&Xpresence oN_atase.—such -as sodi u N
WXi de. TheTeaction may be carried out in a
sol vent i NejJ udi ngetegfilor i nst ange soholSérdiich as R
net®&dfl , et hanol, 1-propanol, i opanol and
tert-butanol. The reaction te era can be ooxvy O
optionally set dependi ng on { l'&onpo fids to be

reacted. The reaction tenperature is usually, but not

?g%&u%%)%fghe ﬂg E)C(Willé ngl%qu P ra% &E @zgnluey as%ﬁffgd a%gxg;,) can be , for

actl on may be conduct
ustamellyrﬁpa@@bnthm@gwm@pmedumrs and prefer ably 1 hour
to 12 hours. In Step iii-2, conpounds of the fornula

' ti
(150 BB B0 S (A 8 6 D e o ot
awovc)mapd»arpo@amﬂ by fige feantiomiloé cqmppivihds| Jf the fokreulei(KXRE) (herein R* is the
ﬁ%‘i‘e asgiﬁ%r%eﬁ ﬁléovngw%ﬁ cgrglgclﬁlggs ot%ﬁ? Of\élrr%llblm)&(fl&he r? plg % same as defined
mandzp& 6,calnth the |ike. The r eaz:t ion may be car ried

out wt hout solvent or in a solvent i ncI udi ng, for

ETF stance g gg Eﬂg hy%r R Oplsthsu c base such as sodium
KPS TS etar P PRI 21 DG PRESS ot hbR,

aetpBté.c hydrocar bons such as benzene, tol uene, and.

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

%gcla }/e%cr:go% n‘?a%l beecctaxe'rged out in a solvent including, for instance, alcohols such as methanol,

ethanol, l-prOpanol, isopropanol and fer¢-butanol. ‘

The reaction temperature can be optionally set depending on the compounds to be reacted. The
reaction temperatur.e 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) 4(whefein 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.
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fromthe |isted above can be m xed and used. WO
2005/ 073234 PCT/ EP2005/ 000475 -31 The reaction can be

wa@adwantageousl y conducted in the presence of aPOEER2005/000475

including, for instance, pyri#line, triethylamn ne and

N, N-di i sopropyl ethyl am ne, N. N-di methyl aniline,

Q’be %/}Igs:’yﬁg %advaﬁtageoP?(?}an?ndactfdr Q]etht%)gxiai%etnh%gf % Eng %uéjnﬁ% for instance,
pyrefiel alethylaabimind MN2HsopropylsBiyGimird) &N. Meadidettyaniiay, ddehylaniline, and
&nducted for, usually, 30 mnutes to 48 hours and

BY’&Perably 2 hour to 12 hours. Conpounds of the

formula (XXIX) is comrercially avail able or can be

T ica@dh Z&@tbeture GORVART bamal limeddo OeboutTa0pC @caP.O(B@aﬁdS px@ferably about
the co und shown by the for Ia ncl ude s

E,Q gﬁ%ll %8’09 he geaction FRY 8{: cenqucte é@%bﬁpdgmbtps ok hours and preferably
PHESENT2 hdwyention with a mneral or organic acid, or

an organic or inorganic base. Such salts are known as

acid addition and base addition salts, respectivel

sempings, of othen RETHR ASFK dh commewialycpyayabls rﬂSrgfanP% ‘synthesized by
aGivESiosa G tRas. Wi thout limtati-on, sulfuric acid,

phosphoric acid, hydrochloric acid hydr obr omi c acid

hydri odi c acid and the || and organic acids, suc ch

Axpicalisglis s the) Gomppund; spwvn BY fhsifeiawéasﬁii ngludesalfs pgpared by reaction of the

RRLRRERSH] thO PleSenf & ventiod XAt & midcersl or RrghBic acid, or an organic or inorganic
br onophenyl sul foni ¢ acid, carbonic acid, succinic

Bse o Suchiselisiaze lqopa as prachadslition gaq base addatiqnsali FIPecHIRl- t he
| i ke. Base addition salts include those derived from

AR GARIE 288 SEBtonSHR inBSde WhsRRUhcidd bR &L L@Rout limitation, sulfuric acid,
armmoni um hydr oxi de, al kal i ne netal hydroxide, alkaline

plaaspherigecig) hr@r@nhbmcwé@, hydsplyemist asid, hydsiadir tsihandsthe likpcand organic
%J}& lsﬁéfieas @'ﬂﬁio rlgrﬂ‘{rlh&n %atgﬁénes&\l i& ?c?d n\{@tﬁalﬂgéﬁfomc acid, oxalic acid, p-
imtatioh, ano trie am ne,
bmn@pmm}sldfqimcw Icarmnlmquatshcan'ec acach ctlttlh aecifl, |lj¢ezow acid, acetic ac1d and
E%§ wpl es of inorganic bases include, sodium
roxi de, potassi um hydroxi de, potassium carbonat e,
sodiunicarbonate sodi um bi carbonate, potassium
Bascaatddﬁmat wlts aalwle uhvdeydbrived dem matgamci mamr bahadse withpg limitation,
the eh d I;edeco ?n%nr%etl h cpo i a e 4 ente
%%F?@u? 015, 8epend Y on" ﬁs su s? uenp
hstbbriaed, 4nd tﬁeohlna hodvergarad kaske stobras, withdon mmamtnh ethanolamme triethyl-
esters; d/ or drates or ot oIv
BB SR RAD TSRt pid T, D% EREIS TP bases include,
Sdﬂﬁlﬁie 19kroxide, @ibasﬁﬁh hygv&ﬁﬁgl Qj’d)tassTlli}ﬁ eaammawndlomﬁmt B&bonate, sodium
ent invention e. administered.in oral for
‘iiicr ongte, pwstswgmwaﬂrqn 1Aty I eg? 9‘5 1R cERnate; nd he tike.

coated tablets, capsules, pills, pomders, gr anul es,

&hd ¥érfsound bh qieqfrasm inGaakibh bO Balts SkLSEENGIpeiting &y[tbl @lﬂ)stltuents may be
solid and |jq aerosol s and enul si on The

pedifisdiei fAms P@’F’édhil?ﬁt%%ﬁ’réﬁ?%? Ghergjores SNl GHOrAs OR sk a‘aii"ates Those
bdtdFt thodrh8) and §ivaeed %&Qh@mdeﬂ M thaRSpé Bﬁﬁ@ﬂlesent invention. ‘

éap ﬁﬁdj'mgges, carbonates,

The compound of the present invention may be administered in oral forms, such as, without
limitation, normal and enteric coated tablets, capsules, pills, powders, granules, elixirs, tinctures,
solution, suspensions, syrups, solid and liquid aerosols and emulsions. They may also be
administered in parenteral forms, such as, without limitation, intravenous, intraperitoneal,
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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30 subcut aneous, intranuscular, and the |ike forms,
wel | -known to those of ordinary skill in the

w@basmoezedt i cal arts. The conpounds of the preBEEP2005/000475

i nvention can be adnini stered-3%r i ntranasal WO
2005/ 073234 PCT/ EP2005/ 000475 -32 formvia topica
se of . suitabl anasa )] cles
? nvslzaté) 1ca usg g P%xga%fe dgiiraﬁlaéa% \ ghnéslecfé \nla% aeqermal r())/utes using transdermal
SMB/E@'TEBSthﬁd \lvelkmwm td thotehd oaliaty skiltbdmathy agki | 1 ed in the
art. The dosage reginen wth the use of the conpounds

he present vent i i s select by ope of. .
bR BT i i o5 e SEmBgings e PRl Py isgelected by one of
bagdadr kill infkd 4] MYiewbftahatiktylof EHctoaé; ireudinggwithoselighdtion, age, weight,
5 sex, and nedical .condition of th cipient, the
s 81 PePicg cqrigiop 8P FeHiETh bV rHE et e eonchien b geafiyd, the route of
adiihRirstonathe Qbvel b helaBNR] ardf exclERInABBIcliéh aNGle @XEFiQHOhY dosage form
function of the reci pient, the dosage form enployed,
emaloysy the emlatrlar@ewgwﬁ andistdf thesgof emROYf enpl oyed. The
compounds of the present invention are preferably
frRE PBHRLEH of e Presti? iPER R a8d frefetB1Y foRER{tEEHrior ¥4 AdiniMBteation together
or nore pharmaceutically-acceptabl e excipients,
Etibiope erfnere ahamporatiqallyaerepiable SXCIRIERth RSPl ArgineH seftstances such as,
kolieTbe i RAtion C QbR Shiluéhid, uﬁambﬁng fAaBUOT LiRB1cRES, mh?bncants solubilizers,
sweet eners, lubricants, solubilTzers, suspending
agesnding apente binders ttabidt disingigiting agpntsandencapsuleting laﬁtenal
encapsulating material . Yet another embodi ment of the
ﬁ{regﬁx?d?ﬁer eH’x“ES&lHel‘Ptnof‘ t%e %@Em{%\%ﬂﬁbﬁ: %l ]t)ﬁa%mtﬁgﬂ Qﬂmulatlon comprlsmg a
conprising a conpoun the I nvention and one or
nomeouph &f tee inventival dnd- erscepmats| ghagraseicelht-accemiaiie gxepients that are

b e

FOIREpe Y By, et AR BURRE oF P REhERAG, Hld hflSaletriopy to the rcipient
tHeesoé oﬁharrﬁ%hamwald‘emtilamhs éfohanbetionas pofaret by Fomtamng o therapeutically
%ﬁ%&ﬁ% aGIE t}ﬁg 8(:Onc;[?mcri1 &QPea {ntl}]/cgn Lfor‘glll Voe u{ : I‘g\%lﬂ% Xne hrfécgg &nh;%rﬁxaceutlcally-
atweptatle B’i):fi}ﬁernh thervfee Ul maltihgy the ompqxitaht of équrqfsere nﬂn&ntlon the active
t herefore. e, conpositi ns, of th res
ik B s § et SRR e Bidhy Sufl GRER i the formof
digstletacheq ﬁaa@ﬂ,cdr ogefcontaidet. Tl dadier nﬁp servd’lasehilni&yt \bmcln fay be solid,
the form of capsul e, sachet, or._ ot

STl 1P HomERHR WhehrAGS St EhAE. 8 6 Boft e, i tables, pils
MBYARE R2dngeh, <=.'¢1Q1r§eBﬂ.spé?n@ioh;‘ri erfililsibhsy UdofitioRy, edyinabk, \Aﬂbé‘dﬁs ointments,
acts as a vehicle, or can be in the formof tablets
sPaizing, f9b RersrRle. UPoipeliedy vistahkof she aciyp eerapind, soft 4nd hard gelatin
€ Ll%é Q‘Eb%osn%gksugtlercﬂ@?mec?%‘fé%@ﬁvho@searne§@}1§’paadagéd%%
contaln for exanple, up to 10% by wei ght
active conpound soft and hard gelatin capsul es,
Fap gk jadminiserations tther aqtize jipgrediqnaimay ko PURYigsdsWidh@n oral, and non-toxic,
25%'&1&@1;1&%9 'ﬁ?&&‘ébl@@%@( SuchfR! wiiRl LARMAI Bt 5@Rkh, ub@se, glucose,
ctive ingredi ent may be conbined with an orafl, and
nerhurn eribonate, 28anpiels werbielt pdapmycaamétst gdd¢iumcehopnbate, calcium sulfate,
h t 0
é‘f%“ ggezl’ulo\% 38 Elﬁﬁ iélgeﬂt) @Eh%ro&hth (ﬁ) B&le,, dlglgt?%ri%{?lgﬁ ?ééﬁlrs, sifeh as, without
diaditatianmmaize, rounait methyladetiulum pgmosmmre, xau@nbmglumaégjmit atié, and the like;
85({ hgﬁ;]ogﬁﬁx)lb%l&aq% n% psrd ac%r:qeﬁ(ahq ee r\)]vtltéo Shn(l:l aEIOIW éetlldtl{nh nat%lral sugars, beta-
lidckoisé, atdro nswebBn S, na$ltrair e, sz&lﬁdmyl g Iamouﬁs et;raga@aﬁl sodium alginate,

carlggxoyrrl{e%h%cef(qustehgo yeqﬁlyq%ne glgcolpI v(\:/axaeg | gld &L qlkg haend optldnally, lubricating

t he

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

oleate, sodium benzoate, sodium acetate, sodium chloride, talc, and the like.
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and optionally, binding agents, for exanple, wthout
limtation, gelatin, natural sugars, beta 30 | actose,

W@ 0008/08328£t eners, natural and synthetic guns, BCHEPB)S/000475

tragacant h, sodi um al gi nate, -&arboxynethyl cel | ul ose,
pol yet hyl ene glycol, waxes, and the |ike; and,

AP RGE . BERS M8 o BRST b g BT ARt e

Sivﬁﬁﬂlaetn&ClIn@}r,edlSﬂdl TS acfive aigledicho gliayi rBeb@REd alith, a S@férUving binding
DBt Y BT PREBAD S HAPEIES i B8 shaph, abichedentsh pgroduce tablts

trh€ p&idefd Mt tdHRs ﬁz@feﬂibfyl dogtath fedny btaEl 1 $OAdod: 99 Bhtiperckt of the active.
adn1xture wiith the finely divided active ingredient.

mseedisat phish 1§1§}eé@|v@rﬂonwgsyth9eofntp§(@&swt tentiqng r Pyitaple solid carriers are
B BmRba bk Rk thy EQREIsE, 18 mefing WatRPIng cBécamekd:i ons and
conpacted in the shape and sizeé desired to produce

tablets. The powders and tablets preferably contain

fiesln ﬁ%@tfmln‘tl%loab GRAludgQsUSRENGIRRS, FEMESIGTS, SYTuRshandyglifitpe, The active
%ﬁé&%?&h%@tdlsm%mr sﬁsﬂeﬁ]&d RPY %harﬁﬂ%ﬁ@éll&'a@&pﬁgle Bier, such as sterile
present 1 nvention. Suitable solid carriérs are

iatgh stefilerprgaaiclsolgniear iayix e df Gpth sterile velpr gagd sterilg organde solvent.

and cocoa butter. Sterile liquid fornulations include

FHSRERS; x?%’éiuen?% Sk PpSs dlsﬁu‘NeH RS 280fav® bx’éhr{lcs solIJh? RF Eda¥Ble, aqueous

i ngr edi can be dissol ved or suspend in

ptmaylma?c elyedlc aPthyr geropqsitiahd earche miade, byS@nemrsa@ Hreefinelhe divided active .
\ﬂ@{'e%felht i \Agseglrxsesg%g %{ég@lu %Lr\{)g)gr }Im cse?luf\%g(%olﬂftﬁi 8; wﬁgbﬁable oil. |
active ingredient can al so be dissolved in a suitable

dhey fominelaigal manke, infupit dgsa.aenﬁ:lne whig 'Q(y@ysipql]gpydcgqtfeunit containing a unit
?%s¥c¥xltabl%op grgml(ﬁ‘l {}%%%' 1% %ngr%% olg ﬁ{ﬂpg | en%? | %X\gﬁi 'd§sgger f%i'rH %an be a capsule
st abkets oxra swuheu of capstldemgrrmttlétyl Ac8initulosxdds a(plradbieomnm quantity of the -

vg égm]?%x i LE,IOF % p&eﬁen-[ énvgntb(wy%alcu;ﬁteftp to c?rc}/dél%e he Qiesuefl ttherapeutlc effect, in -

e@mlaioﬁlm@ dhe WA irore ekopientss Uiht abdreity afr acachingresiknitah iaqunit dose may be

: (‘facfEBLﬂr égju%%d g})Q’f%B'I‘te%{-E ’tol &pu@l(ﬂ)ﬁ;.}%lg?g?%%g%a%grrﬁ {Egé)rcgpg % fe particular

tradinedtSavolked.Uni t dose” is a predeterm ned quantity of
the active conpound of the present invention, : ;

cal cul ate o produce the desired therapeutic effect, o
Fopicel Sy clontsFo Rt fie Frramanb Pt RECSERC YT s  hepysed T0f the indicated

ettt indlyrafde fedih hooat 1 Mglieddagnd aHoﬁt B MEkd/d40Sihe ¥BYp&RAds of the present
vari ed or adj usted from about 1 to about 1000

mqut*o& mapde @‘dm}%slteéedalg@oqlrg encﬁnly goqeh%r tﬁ%‘ fqtal danlydose may be admlmstered

td BHERRsed, WA tMEL or 2RreTiiRésGR} d8 alvhele 9818Rsy Rfvid hfisdermal forms, of
conpound of the present invention, when uséd for the

Coasec adnupistratipn écoBtinugly. | r ange from about 1 nmg / kg/ day
to about 10 ng/ kg/day. The conpounds of the present

i nvention may be admnistered in a single daily dose,
or the total daily dose may be adm nistered in

di vi ded doses, two, three, or nore tines per day.
Where delivery is via transdernmal forns, of course,
adm ni stration is continuous. WO 2005/ 073234

PCT/ EP2005/ 000475



-34- EXAMPLES The present invention will be described

as a formof exanples, but they should by no neans be
weonsphrued as defining the netes and bounds of P¢TIEP2005/000475

present invention. In the exanptes bel ow, al

quantitative data, if not stated otherwise, relate to

es by 5 weight. Mass spectra were obtai ned

Egé@gﬁéﬁgctrospray~(ES) i oni zati on techni ques

(mcromass Platform LC). Melting points are

The preseac invehtioh ivgllibe dederibedbdsagfoap by exanes Sbig plegt showd dpyio means be -

PR AELT5tE B GhEF e el RSPUNL A8 R X 30 mmy

flushing a m xture of acetonitrile-water (9:1 to 1:9)
at thk dxamplied) beibw] Bie qhdmitivatdeta, Fldot wasdldhdgpeist, OxrerﬁEdtOOpiErcentages by
a precoated silica gel plate (Merck silica gel 60
5 peghU)  Silica gel (WAKO-gel C 200 (75-150 n)) was
used for all colum chromat ography separations. Al
ShedTheat S weRI dtaiedAgRigtel @tragheay(B) Wﬁhizﬁtlcﬂufee}hﬁqiﬁd (ﬁ‘lfcﬂii’ﬁass Platform

e gg}adelﬁlgg {)clelgiirs] ﬁrevgg&wteﬁg gt]l?d:((l‘)}g%atle%gp Syt{l\ha%? SIN&E%ﬁC%ﬁY (LC-MS) data
%&qg&rdeh Rf 2 MiYehARAS NS0 il SHiszu PhehomendMBYBS k8l88n(4.6 mm¢ X

plc, Lancaster Synthesis Ltd., Merck KgaA, GCernmany,
mm) figsierg Taixtupe of acetogitrilg-BrateH(IIVR SPeré § rd/miie pbthe flow rate. TLC was

10 é&?&&gc?gn WSkt sgllil:% c%(eﬁélh‘t'ég @Fiél %%el( 300, iz S%QE '%EEWXVAKO -gel C-

pectroneter or edTM (5
2o (T5H)SO 1@he ras alseds Ifarf 4lls caunen pbpmatloguap}nyn sqpamatl@lsp eAll chemicals were

rrre}?lgelél:; grnfle rQ’ urchafedgré)gnca)ém %c):h,épeko 9pu(r:eo %hg{mcafm?ljsfnes Ltd., Great ‘

BEiain, gT oked klafel haeg;toz Cand_td. heNatﬂlm etesqaé,i oS Watarthbe tChempjcal Ind. Ltd.,
refer to.s tr e arte

i ol Laniests Sy o e R, Coprampsa CRefiear o, Lua

determi nations were carried out by MAT95 (Flnnlgan 20
15 KH\N)MR Adectrs tvafetrbd’bgdeﬁalkﬁg leAthed Bauker DRMIOC(BM M¥#z for 'H) spectrometer or

B S B TR T O MBS s it

\(ﬁﬁn) Q@itﬁ%tﬁﬁﬂthpl‘éllidé eTi8) llsQan itBmaASERANSd alnéé'ro ppm. Coupling constant (J) are
pharnacologlcal tests. 25 EXAMPLE | Preparatlon of

BRI srriand theabbrextations s 4. t ac®) fnd brifefer (9, pingletcrhgnles, triplet, quartet,

efNNPItBRd B8R, rdsh&GivEly OFfe BMIPALIGRTRGRRYeke GHNA It bMAT95 (Finnigan
ene specific primers containing restriction sites

20 T)el oning i nto pEAK vector (Edge Bio Systens). The
human CRTH2 cDNA was cloned into the manmal i an

RUEEE BReNAE LR co allgrl\'vﬁla%?ép(fr%ﬁ§ b Brephidd Hkiflg %91099 cited in the
30 was transfected into s, at "a cell dénsit

bferatyr¢.07 cel I s/ 500 |, by using el ectroporation WO
2005/ 073234 PCT/ EP2005/ 000475

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

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

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

30  was transfected into L1.2 cells, at a cell density of 1x107 cells/500 ul, by using electroporation
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-35 apparatus (CGene Pulser 11, BioRad) at 250V/ 1, 000
F. One day after the transfection, puronycin (1 g/m,

wee@sm)32ems added into the cell culture pl at espCT/®P2005/000475 .

weeks after the transfection,-Zrown cells were picked
up for further grovvth [ Measurenment of Ca 2+

P (aetechy 5] s Bk T Oat MER L e o s Apaicign. puromyein

(i xd/mp Sengh waé added QrtaﬂrM cell 2ulndyk plﬁteE)l\?EQ wekdklakterlthAransfection, grown
Mol ecul ar Pr otb%z and 10 gl of -pluronic F-127
e%w&mlﬁﬁe BP BB auhengigWth uting the resulting mixture

in 10 M of Ca 2+ assay buffer (20 mM HEPES pH 7. 6,

M dLaBdnt of Ca¥ngubAReM@GH the huian CRTHROk Atisfeoted L1.21a€ll line] (Assay 1)
CRTH2 transfected cells which were prepared in Exanple

Gt B Do 5 HO B B BRGSO PaPED DVRG, el 1M

8oldcQRMPBed) QNP elloqllucr 1upe£1tc QT-127anbaiulaO Protzs) Jnﬁi mlflﬁg the resulting
washed and resuspende 2+ assay_ buffer,

TS 4B TR S SRR (2oihh BEPES BHER10 [ i T mM probenceid,

ﬁ%ﬁégsolutlog?s’flﬁrdRﬁtIZ Gansfeba cOIR! WIENREL prepiel $n BRINGIe 1 were washed

i ncubated with varjous concentratl ns of test conpound

fith PBS rresvseadedsip Gao deadingrytlerat lixd 0” orile/ml.eandl ncubptesdior ¢fhin at room
t OLESE SAe M@BatiBaaSHisCHerP nvmsﬁlqoxqsuseen@@d &t ca? assay buffer, then

asur enent apparatus (Hamamatsu Photonics,
Blaprasstiste, trapsparen)-bottped ot welhdptec (#ami 1, Shesneat 2 x 10° cells/well. Cells were

F%téd%%c%%og?c&lcené%’?om 'tcl,s't 56}5[1‘ ogﬁld fo'i] S%Eéﬂl-ﬁs at room temperatureA The

concentrat i on-dependent nmanner .receptor
bimited MG0 ass atwore@mgawaﬁ)mf@ﬁfw oh rwm anCs” wereesurement apparatus

shed onge w.th BSadresu nded i-n_Dbi +
%@6‘1 f;}é ton'_fé' I-IID ni/l CI% nsffézta{nk L s% giafg},—mduced Ca®

hhbﬂi)zatloﬂﬁi{)a @inc@ftraﬁcﬁi depmdsmemnan (2 x 105 cell s)
[3H] -1 abel ed PGAD2, and vari ous concentratl ons of test

D & b Bl DB T or 50 o 1t oo

tenperature to allow binding to occur. After ‘
CRATHD a:nsdevtantshveere ebdhed arsp efith PBR amdiesispeardsd srtneting tauffar (50 mM Tris-

bt 2 Bt Sl s, Ve MDY LA BT g 2 x 107 et

PHe1dbkled PEDI,@Ad Paraue concaridtioradif @aCEdmpiotnyd Wwerdienintigedan a 96-well U-

the filter s neasured by T unt- (Pack

bRt PRVEIPRAR R ARCICURsH- @gﬁm &t O ewag%tge to allow binding to
deber Mme dnfipatidie uﬁman@uﬁmloaems ﬁr:h’riif%ﬂ’@&lt@rh ﬁnﬂtlon plate (#MAFB,
&Yﬁ Hl - | abel ed 25 PGD2 in the presence of

Hiagre) and weshed 3 By w%uwdfr@s%ﬁeaﬁfmﬂaré Wap &H%fidete ihgnfilgration plate,
Wﬁqll\c}pact,tﬂrl 3bhaihiapehafe BIE2wid hbastied by af JpCBuﬂt}(PﬁdﬁQdf a scintillation

rati on assay of human_eosi nophil s]

sgunmm smeqlgwwbm@ns Miae F’@ﬁi‘m‘t‘?élWsﬂf\raé%t@glt%f‘o?eélt%épeﬂél@h?nd [’H]-labeled
?ﬁBaLn: gen¥ ﬁlg%f%%b&@ Péﬁl t{% dtqgmge%ﬁ\lm& f}ﬂuﬁg:ctants bound

eso Vi ng
Bu[&iﬂ}eldbat@iIH}DzC@othun@)afﬁmd' (KemtaifMping 30 it at 400 X
g for 30 mn. roomtenperature. After

AL B g P R B0 Trom e

CD16- negat ive sel ection using anti-CD16-
Human polymorphonuclear cells were isolated from heparinized venous blood of healthy donors

by laying the blood on Mono-Poly Resolving Medium (ICN Biomedicals, Co.Ltd) and centrifuging
it at 400 x g for 30 min. at room temperature. After centrifugation, eosinophils were purified from
the lower layer of polymorphonuclear cells by CDl16-negative selection using anti-CD16-

conjugated magnetic beads (Miltenyi Biotech GmbH).
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conj ugat ed nmagnetic beads (MItenyi Biotech GibH). WO
2005/ 073234. PCT/ EP2005/ 000475 -36 Human eosi nophils

wowgs/ovEshed with PBS and resuspended i n chenoP@wEB2005/000475

buffer (20 mM HEPES pH 7.6, 0369 BSA, Hanks'

.sol ution) at 6 x 106 cells/m. Fifty | of the cell

B b A OReu PR 15 B R SRR IR oo e

f;ﬁ@]@ 0.1% BNA, Hﬁdk@’&lolxﬁl@ﬁl)CzﬁfH)( aeci dané/mmsft}amdadhé eellt suepension (3 x 10°
ower chanber of a 96- vvel I

aX|
eisardl wps thensdigpenged g dhesuppRle %\a §é§ p?‘&? ligagd gplptipn (PGD, 1 M,
BhAIchteR e i8s) WistaBdedas (he Uswes eiteRf 6@@6%1 DEmb@SE chamber (Diameter =
conmpound at 37C for 10 m nutes. Chenotaxis is then
Al hronétP o NercurProbe). aCellsniveier pregeibsted betlorvarigns gonggntmggns of test
?% fm% at237 W30 mﬂlﬁesnéﬂ:%%ta dsf is ‘fk?eln R&Qécﬂt%%ud?% 5 ALRidified incubator
'Ower” ‘chanmber was count e
Bﬁ’&@ it DOg kari?sonds, TheMugrbat omllamatm@ﬁnth el w@Dhamfer was counted
uman nononucl ear cells were
f‘é%caé%ﬁ?cg%nlﬁelﬁasﬂn i zed venous bl ood of healthy
donors by laying the blood on Mono-Poly Resol vi ng.
Mihration( sy dBihonm ol iCHeH-SE cells]. (Asshy 4and centrifuging it
at 400 x g for 30 mn. at toomtenperature. After
ntrif uge f e
Buman, mc near 6212 ﬁllgz%gere Tsola‘\lle%p%%ﬁweﬁﬁl ‘Yﬁﬁ Qen Fé){lcfogn&kﬁe{rﬂw donors by
(aMnlgtthEnb/lbodBlrdt/Ielm l@”ljoHksoldﬂlgMndlmerBiOMhdsﬁoédeﬂe:entrlfugmg it
11'52?(?) g\rll\#)/f E&PBS susp dEd er ﬁaxheﬁ'é%tg)’é; upﬁg;r‘; lymPhocytes were
purkficiGonCablotliditar ceFHsfby ymgé CDfl+ T bell issthtion kitsfilengi Binte¢ GmbH).
x 105 cells/well) was then dlspensed into the upper

FLAEP e 205l S0 P o BBior s ure

Q0IBMVEEPES ﬁHemtoav% SBS(AhaHbl&r’ sélauamt 6rx H0°Zehighn]. Flfty pl of the cell
#106- 3, Neuro wer e Eﬂﬁel ncubat

SEPFSI98 (@ tda kel Z‘ifﬁ?%ﬁ@s &Cntdé%’fnss% R thcPREr %?@%foaﬂd £@ #l of ligand
%lﬁ‘t‘rﬂne?GIgh OGIMXFigal | cBndeh€flion] MaYaddddoto2fe A6wEH cHaﬂlbér of a 96-well
hum di i ncubator at 37C, 5% CO2 for 4 hours.

AhgmsEisothapier) QIFMerat g f18-3 (¥are Brobp)- Cslnere %@Cubatcd with
98’%% %%c@ﬁ/ﬁa't:m&t CBasduan apB'ﬁ’b' 185 P hinufS S@NenfdRSH i Shen allowed to

are shown in Exanpl es and tabl es of the

E§6—‘alrrp1 @%Jnmélrﬁewlwmr@ta%c 619 fpohbeyrs. dhe n@n%ﬁééﬂhd@gratmg into
A2 1 Hﬁ%epwass%hh@d BPRRCS X PBOERISIcARI,] NUS Lo | evel s
purit out 40 to 90% For pr actl cal reasons,
t he corrpounds are grouped in four classes of activi t]y
Assay 28suftp ] 498y 11205 chownAn (Exapplespng @hles of gle(E@cagplesj)e ow. The data
3 d5q Hus tdRvels of f.

3 Sl e B indy SRS HEPRaE BARRHEERS St I slyof puriy o
pbxtue A0 t@@%. ot practiral Reayshconipoamds ate gregpsdiib éur glagsge of activity as
%01 sed in Melting point in.the follow ng section

c(i’l Cates deconposition. Al inorganic acids and

ICso= A (<or =) 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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woa@bs/r3ead . WO 2005/ 073234 PCT/ EP2005/ 000475 PGIEP2005/000475

Preparati on of conpounds Met hy37-

[ 4, 6-dichloro-2-(4-nitrobenzyl)pyrimdin-5-ylj acetate

% H NH.MO MO NH2 HOOH C C N iNNiN NO2 N2
ARFHOT O CRFRYUB, henyl acetonitrile (81.07 g, 500

nrnol) was suspended in EtOH (300 nL) and di oxane 5

VB 4. §-divh B redqdeditrodehBl)patimidiadShydmcdtad di ssol ved, dr

y HO gas was bubbl ed through the reaction m xture for

1 hour and then stirred at room4enperature for 1

houréc,. Et 20 was t added and tjhe separated solijds

weretol | ect edCiBy ed wth Et20medhi

golved i o N r at ed Eta-|ad ci

sol utign thub obtained was Sfirfed at room |

: hours. Exced

inlvacuo to gi - (4-ni trophenyl

hylPo- 10 chiorifle (73.65 g, 68%y

powder. To a mx't‘@rzre of triethyl X

1,1, 2-ethanetricarboxylate (3.51 nL, ~15.8& nmol ) and NO,

2- (4 ni trophenyl ) - ethani m dam de hydrochl oride (46.95

g %ﬁ%&’z‘ﬁ{ raggtmwg ‘leia&(@g hﬁwwss%%%gd%% @é%? ynL) and dioxane

300 Il &vak B&delit ARG SIUSR@NRH aRsoMad, drgHal éﬁdvasfbﬁbblécﬁthrough the reaction
hours. After cooling to roomtenperature, the reacti

et hani m dam de
as a.- white

S e R 26 e SEITadcH (e SEPERPIeder Haholiet Rk Hicen added and the

@J]Bgrakti %ol%ﬁ W@éo@l@ct&pﬁ)} %thnH@&E%lmEt%@ CtrhRfAntéMitdiate was dissolved

rinsed wt wat er. Dryin under h vacuum at
1elHE @:th@teﬁ (ﬂj@g atnﬁethe ggvt@nnfépqwlytamed was stlrred at room temperature for 14

(éluré3 E&%ﬁt s 4e196\;e? 9ReRZY th- % e 2- (4-n1tro henyl)ethanimidamide hydro-

pyrim acetate (56.48 g, 81%yield) as’a pale
vitlprtids (ﬁbﬁﬁgﬂ%melda) asasyhenpdwderof net hyl
[ 4, 6-di hydroxy-2 -(4-nitrobenzyl)pyrimdin-5 -yl]

%8 %tn%(ﬁre(odf l'l]Igth l,l,ﬂ'gth trmg)}ylét EP %ﬁ f 1)3hd S @mtrophenyl)
RERE 258

nperature and unde re was a
dﬁmemtdymadmhydmehl()@delmwﬁ g, 6117 Mnmvbl n aahxﬁrmtseMeOH (300 mL) at room
[ R
R0l SSRE L 07, 10 Lk 80 UM LBl o
fead 6 @vapohfdredolangdo tdoen temptaatmentge obzaction mimred«\m chidled to 0°C, acidified

SR SRR b st v e BURSRE RreoBSh Al Einsed AR er. Drving
diidee dughv earcuaﬁ hat drseQ sfoMgSh¥brs fitieh t gake aetigyn 44,6 ditgdrviky-at(@ditrobenzyl)-
Ip}rr]rm\l/ %m 5-y1] acetate (56.48 g, 81% yield) as a pale white powder.

To a suspension of methyl [4,6-dihydroxy-2-(4-nitrobenzyl)pyrimidin-5-yljacetate (4.12 g,
12.89 mmol) in POCl; (24 mL) at room temperature and under Ar atmosphere was added N,N-
dimethylaniline (8.17 mL, 64.44 mmol) and the resulting dark suspension was heated at reflux for
16 hours. After cooling to room temperature, excess POCl; was evaporated and the remaining dark
residue was dissolved in EtOAc. This organic layer was then washed sequentially with saturated
NaHCO,, water, and brine, dried over anhydro'us MgSO,, filtered, and cqncentrated 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-n1trobenzy1)pyr1m1dm- -yl]acetate (2.98 g, 65% yleld) as

an off-white powder.
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crude product thus obtained was dissolved in CH2CI 2
and passed through a short plug of silica gel 25 to

w@bdosna2pur e et hyl PCT/EP2005/000475

[ 4, 6-di chl oro- 2- (4-nitrobenzyt3$yrin din-5-yl]acetate
(2.98 g, 6596yie|d) as an off-white powder. WO
05/ / EP2005/ 00047 8 .M
F ‘"5" -ROP R 'i'i}g "fr\ ZdQ%T'T“%“%‘jy&?F?tMedl n-8-y
I] acetate OO0 Ow MO H2N_-~- MeO H OV MeO.
Cl C N Ov NNNNN NNZ N2 N2 A O
m xttdye of methyl OMe

["49,06- chl oroH;I\k(/IJ\Bmt MePBenz I) \rl/zzfdl n-5 -yl M
n

I0 g, 5.6 nnnhj Q etaldehydeCl =N
dlne yllacetal {068 g, 6. 1) “andoM \4>
di i sbpgdbyl et hyl ami ne (1.5Ng;N 8.4 mml )—-n—> Nx N

The m X

S\ywas concentrat ed~wider reduced pressure.
The resi was extracted vvithyl acetate. The
wer eNdgshed with ag NaFiCORognd brine, dried NO,

extracts
over sodiumsulfate, filtered and concentrated under

reduced pressure. The crude product was purified by
preparative MPLC (silicagel, hexane: ethylacetate, 10

2/ in)lxtuna gﬂ mthlybl{hﬂdichloro -2- (4-nitrobcnzy1)pyrimidin -5-yllacetate (2.0 g, 5.6 mmol),

% ntlcre @{dﬁ [ é“%?ﬁ]ygacgelt ?(9 @e/ %é%rnnclsl 7%1d &sogrogylet?lblamlne (1.5 mL,

Salnrfol) it 43¢ibxane (50 mL) was stlrred at 80°C for 2 hours The mlxture was concentrated

5#(3%%';1?%%&@? %2 Tedie él{] g/;( eth tﬁ%wma ﬁt%%]gcz A ?i’l acts were washed

Wit Al ehH@0, hna Q%t rdrfell WOErGRE R smfatel ﬂ}’tereh &fd @uheemhd@ameder reduced

(5 nm) at room tenperature over ni The m xture
aeéﬁued The Gudferraduchres BEHed by é’aepaﬁa? e YPLA Gicaesh herae: ethylacetate,

3h) T egl%trﬁ@ﬁﬁs A0 R0-0YEM mBihb Y e 51 NRIREICE (@n dokthiyyrimidin-5-y1]-
dried over nesiumsulfate, filtered and

é%ﬁ@@ﬂﬁ?@tgﬂ% picfefraY ®Wdced pressure. The crude product

was di ssolved in dichloronmethane (5 nL). To the

mmﬁ [R146S. [@ﬁﬂ@lqlethck;emmm@@pt (&nla‘eltrﬁ‘lgﬁ}p?ﬁm(@n 958acetate (100 mg,

he mxture was stir room

@éﬁp@mat) uves ftr@atteds idupe’ rHlorerseticrasidiedichiametyanent mL) at room
Ye};@r%pgxrau@é’] gve%%}{t Egraxt\ll\fet\{llas quﬁllgh i tod %tepaﬂﬁextébﬁd with dlchloromethane

xtracts wer rine dri ed
dheextacts merpesshedwishy bd hTtaTéCOf andt wmeddrigd @V@mrﬂimwﬁm filtered and

g%?%ul'agegd%@%d ré?iﬁge%iséjlr &ureTh ég ré’#tq? é)%(ﬁ’l \Q?s§ol¥edr 1rgr11 dichloromethane

reparative TL agel , . hi'oro
€% inBholo thd thjt)ont\@s gdded tmhtol'gpbet{clnudhdq: 6)-(53 (4=, 0.38 mmol). The mixture

nz)vlﬁti £t°b n%% (?% eratourcl,: or ’32hoglspy e rrux{ure wasy p(lure%c mto waeter and extracted

a Co
with dlchloromethane The extracts were washed with ag NaHCO; and brine, dried over

magnesium sulfate, filtered and concentrated under reduced pressure. The crude product was
purified by preparative TLC (silicagel, chloroform: ethanol, 19/1) to give methy! [7-chloro-5-(4-
nitrobenzyl)imidazo[1,2-c]pyrimidin-8-yl]acetate (22 mg, 25 %) as a colorless film.’
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WD 2005/ 073234 PCT/ EP2005/ 000475 -39 Met hyl
[ 7-chl oro-5- (4-am nobenzyl )i m dazo[ 1, 2-c] pyri m di n-8-y

wob@sptase 0 0 MeO MO C CI N N NN Nonm/ POGORPNBE000475

A mi xture of nethyl -39- A
[ 7-chl oro-5-(4- nitrobenzyl)inidazo[l 2-c]pyrimdin-8-y

e Ly e peon SRRl e TR R S 1§ ng

tem 5 perature for 1 hour. After cooling to room
temperature, t reaction mxture was pgured into sat.
NaHCO3 ag. and '
suspensi on WeQ fi)l tered t hrough a paeOof ite. The
aqueous | ayef! i
The conbi ned ogggn'c xtracts was wash
dri ed over anhydious™ MgSO4, —fittered,
in vacuo to give Lnethyl

[ 7-chl oro-5-(4-am nzyl)lnldazo[l,z-c]p
| ]acetate ( 0.322 ¢ f%’ 10 Exanmple 1-1
[ 7- Chl oro-5-(4- 1] 4- (tr| gor omet hyl ) benzoyl ] ~am M)
benzyl)|n1dazo [1,2-c] pyrimdin-8- yl] acetic acid O

IT\IXT.'WC d’f;geﬁ’w %_-ﬁ{lor&ﬁ?ﬁmtﬁ)bgnzyﬁm’gdt}g%l\i cﬁlgyr*ﬂl)ldlg 8-y1]acetate (0.383 J:8
$@5 Hﬁﬂo@)"hn@fSn@tZIBMb (1.44 g, 6.37 mmol) in EtOH (5 mL) was heated at refluxing tem-
[ 7-chl or o- 5- (4-am ngbenzyl )i m dazo[ 1, 2- c] pyri m di n- 8-

Yy
PoraBEt et bhqus, ORE GolRE B AROTRIFBIPTTaNSe, AbiTeaRI B TR, Bfspolred into sat.

%Héo( 0q. Q49 E%A@arﬁﬁtﬁe FaBting whitdsy iof Qa® fiflerdd thréuigBBpad of Celite.
in CH2C12 (5 nlL) was added N-di i sopropyl et hyl
ghq p@le@@ lmqwmsepgatpg @nc}mayted with EtOAc. The combined organic extracts was

entrated

hdin-g-y

- washed with brine, dried over anhydrous MgSO,, filtered, and concentrated in vacuo to give

methyl [7-chloro-5-(4-aminobenzyl)imidazo[1,2-c]pyrimidin-8-yl]acetate ( 0.322 g, 92%).
Example 1-1

[7-Chloro-5-(4-{[4-(trifluoromethyl)benzoyljamino}benzyl)imidazo[1,2-c]pyrimidin-8-

yl]acetic acid

o 0
0 MeO HO
Ch A N N
=N N& N / Nx N %
Na Nt — *
o 0
Nv
N H
E F
F e Fr

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

pressure to give the crude product as a thick oil which was purified by silica gel chromatography
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After stirring at roomtenperature for 20 hours, the
reacti on m xture was condenced under reduced pressure

W0 2008409334 he crude product as a thick oil whi chCTEB2005/000475

purified by silica gel chromatéyraphy WO 2005/ 073234
PCT/ EP2005/ 000475 -40 eluting with 30% Et OAc in CHCl 3

Eivige. VG Q05 HRAp iR GHGH 1 8k BREHYTSTBAS &1 (rivorometybcnzoy)-

aRind ehsMzNdd o, e plichidar-&§ sk tat@iaclh Whide WIHAC.€008E, 82BF a
white solid (0.100 g, 82% . A solution of nethyl

}A‘g%’@{?g;q?rﬁ’ﬁé’éd%[f ]r5|(‘f‘ Lﬁﬁ"trﬁtﬂ'@mﬁeg?y@ﬁ?nz%@@ égirgyliiﬁ'édazo[l 2-c]-

gyrlrﬁldﬂa%gylmﬁt} (onooilgomame rarhol§) On Migxaier$1. el ggg Gdy mled 6N HCI aq.
eated to 100C for 22 hours.

. %%mwldtrsa%mqog%%rzgtmwé AfiFecaphP&Eq 1088 HRERTH W o é}%&olatﬂes was

WRGSEd ﬁxﬁ@%&&ie@ﬁ@%ﬁf&rtﬁ gbRrBENSEAbiBut@wRIE R GhPldspdn8edMAivialer, collected
was suspended in water, collected by suction, rinsed

Wi sustiomriapedarich wiatenang dicdhvhether, afidrisd juader brmhetacing e give [7-chloro-5-
{@ﬁ? tg]ﬂ%?rpﬁnktl\ﬁﬁg)t[%z&ﬂhﬂ{n?ébinzyl dazo 1 ,2- c]pynmldm -8-yljacetic acid as a white °

romet enzo
péveder (0.0201 42| 1, 2- c] pyrlmdln 8 yl]acetlc acid as a

A vvhlte powder (0.020 g, 20%. 10 'H NWMR (500 MHz,

Ef*“v’f@o R?*dz( %}452@{6)5612[?8 € 26{) 24?)27(2725?7 é’(d ﬁzﬁz 2H), 7.73

gH)19 @, 9% 1(5cHz, 115, B74@, T 28)Hz, 8H)L3.90 dd, 1> &ilg ", ?g]ri-lld;J 8 Hz, 2H),
Né?? ‘%Jné 62;5 Bl F%%d@% Hht gzﬁfdaf M8i ght - 488. 85

15 Mass spectrometry: 489 In vitro activi ty grade: B
I n a MehingasintmAOIEIC as descri bed in Exanple 1-1,

conpo S 1-2 to 1-5 as showmn in Table 1
wer e g@%ﬁﬂésu‘%ﬁmﬁoow 073234 PCT/ EP2005/ 000475
-41- Vb spechopnayrpilte # Structure MV Exact MS mp (C)
ACtIVIt‘X Mass clgsg O HO cll~ N. N-%1-2 489.75
488 4B REpHVY grade

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

Table 1 were synthesized.



I~/ HC -1/ 0 HO cil~ ,N1-3 NII

471 2042 B ON HI HOC N- N~
wABZ07823H0 CI / ~N N~ N~ 1-5

Cl WD 2005/ 073234 PCT/ EP2005/ 680475

tate

re

C

00 MOMOCO' /

of net hyl

N 470.92 470
1-4 446.90 446 447

481. 34 480 481 POBEPIBO5/@0475
-42 Met hyl
[ 5- (4-am nobenzyl )i m dazo [1, 2-c] pyri mdin-8-yl]

NNN _y NN- N2 N2 A

[ 7-chl oro-5-(4-nitrobenzyl)imdazo[1l, 2-c]pyrimdin-8-y

blaagé At € (150 RPuctube 42 Mol ) arw Pekfet( VIS, |Ap (TM@)Activity
in methanol (10 nmL.) -THF (5 nl) was|stirfed under
hydrogen 5 atnnosphere (0.4 MPa) for |YM8ys. After t heclass
renoval| of RO/ C by filtration|through a Cel1t ¢ pad,
t he fiItng was concentrated in vacuo. |The ¢rude
product| wag purified by prepanative|TLC (silic¢a gel
chl or ofjorm ol, 95/5, O0|1%triethylanm n¢) to
gi ve, met hyl h{m nobenzyl ) '4@5992%818’ z-&]g- 1807 A
O Ni@[(:l
H
c
(o]
HO
Cl Z /N
Ny N / .
1-3 470.92 | 470 | 471 | 204Z B
0]
aee
H
HO
Cl N
Y
1-4 N%\ 446.90 | 446 | 447 | 184Z A
Nj\/\©
H.
HO
Cl =N
Na N / .
1-5 481.34 | 480 | 481 2057 B
o v
Sas!
H
Cl
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- 95/5) to give nethyl [

pyrimdin-8-yl]acetate (16 ng, 13% as slightly yellow
solid. Exanple 2-1 10 [5-(4-{

w 4006073284 uor onet hyl ) benzoyl ] am no} benzyl )i m BE®BP2005/000475

[1,2-c] pyrimidin-8-yl] acetietacid OO O MO MO HO
N NNNNN- NN OONHLHI / HCF3 CF3 A

N

mxtyre of nmethyl [5 -(4-am nobenzyl)imdazo [

B IS Pimpp oy dpa o a8 o )
p-trifluoronethyl benzoyl chloride (0.01 nL, 0.07 nmol)
and triethylamne 0.0 16 nm, O0.11 ) in
didﬂommmhan&& vmsstHre%%) oom t enper ature

for 1 hour. The'[eaclion was quené%ed 15 with water,
and extracted w form The exfraells were

washed with water gpdNugne, dried di um
sul fate, filtered anfl concentrat ed und r educed

pressure. The crude predyct was purifi
preparative TLC (silig

(trifluoronethyl)benzoyl]am no)

benzyl)inidazo{l 2-c]pyrimdin-8-yl]acetate (21.5 ng,

ooyt ofsmek Il ehjetSddritnbreeyDingrlazo 0o orgimidin-8-yllacetate (150 mg,

B4 LERPOHRPAROGED 45143 in ReBardP10tONTAE (5B Was stirred under hydrogen

[5-(4-{T4-(trifluoromethyl)benzoyl]an no) _ .

biarozgtede (R4 ddBeao ffor 2 daysw | Aftes e rpnelah ofRd)E by Gliwstian trquelya Celite pad, the
i . h .

sy ol TRl vyl DR T i s

thlerofirmt metbanad 95/51 0.1 Yoddethydamite) o give mafhy b5 -(#aminobergyliimidazo[1,2-c}-

B Py A AR b TR B BRI R 175 Syt

ether and neutralized by agueous hydrochloric acid..
Elamplegul ti ng precipitates were collected by
filtration and dried under reduced pressure to

Bl AL AR AL Bl g
ng, 73% as slightly brown solid. 'H NWR (500 Mz,

Qd6): S 3.82(2H, ), 4.48 (2H, s),
8. d, J = 1.6 H)

Hz), 7.63 1041
. 7.82 (1IH, Js), 7.91 (2H, d,
J=1.3 =Ng 12 (2H, d, D\ Hz) |
H) s), 12.48 S) ——= Na N\J>

N
NHZ Hk@\ HJ\@\ !
CF,4 CF

A mixture of methyl [5-(4-aminobenzyl)imidazo[1,2-c]pyrimidin-8-yl]acetate (17 mg, 0.06 mmol),
p-trifluoromethylbenzoyl chloride (0.01 rﬁL, 0.07 mmol) and triethylamine (0.016 mL, 0.11 mmol)
in dichloromethan (1 mL) was stirred at room temperature for 1 hour. The reaction was quenched
with water, and extracted with chloroform. The extracts were washed with water and brine, dried
over sodium sulfate, filtered and concentrated under reduced pressure. The crude product was
purified by preparative TLC (silica gel, chloroform: methanol, 95/5) to give methyl [5-(4-{[4-
(trifluoromethyl)benzoyl]amino} benzyl)imidazo[1,2-c]pyrimidin-8-ylJacetate (21.5 mg, 80%) as
slightly yellow solid.
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Mel ting point: 205-207C Mol ecul ar wei ght: 454.41 Mass
spectronetry: 453 (M- H)-, 455 (M+ H+ 15 In vitro

w@edosei2y4 grade: B Diethyl 2-fo rnylsu ccin atBCDER005/000475

OCEt X Ot EtOEtO HO 0 0 To-®¥ mixture of sodium
(1.66 g, 72.13 mmol) in diethyl ether (35 nL) was

gfﬁg tsg ?gﬁ‘ Ef rsrﬁlgt%& a[‘sié {% %ﬂbton@%&?}%er{{g% @e@?l%dazo[l,z-c]-
a%:ntﬂmﬂimee-ym@etatleqm m;gnom xmuatsl)e m/\a:sth:rwﬂ I(anid vﬁasradEIedI tvrNaOH aqueous
A room
R R R U T

oD fipthaiot hiydea Relluague eigdre,) water wa\&%ldecsﬁnﬁf adstide. The solutlon was washed

I I d d I
SR e SR LA U M A s e
exlctREtl WRfaBoMamb e&he& tuhiefs atdubedHptdEsurd rté egivspy@x {[4- (trlﬂuoromethyl)
sodi um sul f at e filter and concentr at ed

Peo leningy kel imidezelL 2:93%@1%? Satietetipagd ,SIIH mge@‘yws slightly brown
diigti | lation.(115- 25 120C, 10 nmHg) to gi ve di et hyl

2-fornyl succinate (6.55 g, 54% as coI orless oil. WD

2005/ 073234 PCT/ EP2005/ 000475 - 44"

[ 4- hydibMR@D@MHﬁ mﬁ@y§§|§§r@ﬁn§)d‘?f‘§@ F)I 748 €4thtde) OS5 Hz), 7.63

(ND OOSt g I\I_I—;Iél\ég@%h ) Fi}?'d FE 8E M 12 Ll 's), M. ANbEN, 1Q &2 Hz), 8.08

2- ( 4- itk dolphbAyz), étlﬁéﬁi,rﬁ,élaﬁl%él)hw&m orli2d8 (18.06) g,
28.12 nmol) and diethyl 2-fornylsuccinate (6.54 g,

32. 34M‘ggg Lpopebsapol (100 nl) was added sodium
nmet hox h%%lg/ itzn rqet hanol, 11.2 nlL, 56.25 nmol) at

r oom Melrpelrawveighd; 454#d t he r eaction ni xture was stirred

at %fssvgctr%{lﬁgy 45 EI}/I t%‘m\qg,lﬁ g to room

tenperature e’ réa ‘was “queriched with acetic
aci d In(Bu@dtinity grade: B6 mml) and water (100 nL) was
added to. The resulting precipitates were collected

?Xe{’ Ittrrat yoly 92{% washed with water and
DA RSP IYIUSSIA%Y | ether (3/2) to give methyl

o) O
OEt OEt
EtO " EtO H
0] "0 O

To a mixture of scIdium (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
reaction mixture was refluxed for 5 hours. After the cooling to room temperature, water was
added to the mixture until the sodium salt was dissolved completely and aqueous layer was
separated. The aqueous layer was neutralized by 6M hydrochloric acid (10.8 mL) and extracted
with diethyl ether. The extracts were washed with sat. NaHCO;, dried over sodium 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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15

~layer wa®)washed wi th water and brine, driMgDOV

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

W@ de0slh280- 2- (4- ni trobenzyl ) pyrim di n-5-yl | ace¢HER2000000475

0 MOMOOHC NNNNNR-M02 A nmixture of nethyl
[ 4- hydr oxy-2- (4-ni trobenzyl)pyrimdin-5-yl]acetate

4.0 3,19 ), . phasphorus_oxychloride (6.15 L,
&Eﬁ‘ Tﬁﬁ%}’“&%&%@&?ﬁ@?ﬁ%ﬁﬁ?‘ﬁ ﬁéc"(“?f*sl m., 19.78
nmmol) was stirred at 150C for 3 hours. After the

renmoval of the excess phosphorus oxychl oride, t®e 15
resi due was di ssolved with ethyl acetate. The qgjjganic

sodi um sull fate, fHhNecsdthnd concentrated under

ure. The|crudeMpréduct was purifi
antography N ca-gel . (fhexane: eNhyIN
) :
[ 4-chll orak 2- (4-nitroben

to*gi ve A
W imdin-5 -yl] acetale
(2.70 g, 4% as orange sol d.Né&)2005/073234
PCT/ EP2005/ 000475 -45 Met hyl
[5-(4-nitrobenzyl)i m dazo[ 1, 2-c] pyri m di n-8-yl ] acet NO
000 MOOW MO CI HZN JOVe MeOH Ow / Nv Ow N 2
I NNNNN NO 2/ NO2 NO2 To a solution of nethyl

NZ

R R S LT G G085 By g vy
ageidisuéclnaB 6154 g, IB34ABmOTYEH thethanotl (108 &1l wad Bddedl podivars methoxide (28%
added N ,. djisopropylethylamne (1.46 nL,.8.39 .

B TORHA Frif ot A S TR 9t 1P PO P ST e g mikppgpes sted o
00@ dvRBhidhe ATRP e LESTRE idtodmGempdifture SAE taQdnWaS qGdhehsngith acetic acid
with water, and extracted with ethyl . acetate.

The .
38 nk+ §99\§ gl el water CHOWREL a8 fddegr Pne. &y FesBiting, pLscipitates were
Qe idiS WifAbE and Whin@d QGkhaRkr and acetone/diisopropyl ether (3/2) to give methyl

4-hydroxy-2-(4-nitrobenzyl imidin-S-yl]acetate (5.41 g, 64%) as brown solid.
[4-hydroxy-2-( zyl)pyrimidin-5-yl] (541g, )

.
i

Methyl [4-chloro-2-(4-nitrobenzyl)pyrimidin-5-yljacetate
| o ' 0
MeO MeO
. l OH : . | Cl
NN ~ NaN
\E©\ (©\
NO, NO,

A mixture of methyl [4-hydroxy-2-(4-nitrobenzyl)pyrimidin-5-yl]acetate (4.0g, 13.19 mmol),
phosphorus oxychloride (6.15 mL, 65.95 mmol) and N,N-dimethylaniline (2.51 mL, 19.78 mmol)
was stirred at 150°C for 3 hours. After the removal of the excess phosphorus oxychloride, the
residue was dissolved with ethyl acetate. The organic layer was washed with water and brine,
dried over sodium sulfate, filtered and concentrated under reduced pressure. The crude product

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

[4-chloro-2-(4-nitrobenzyl)pyrimidin-5-yl]acetate (2.70 g, 64%) as orange solid.
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concentrated under reduced pressure. The crude product
was purified by columm chromat ography on silica-gel,

W@ edospb32acet ate) to give nethyl PCT/EP2005/000475

[ 4-[ (2, 2-di net hoxyet hyl ) ami no}4®2~ (4-ni trobenzyl)- 10
pyri mdin-5-yl]acetate (2.41 g, 74% as brown oil. A

| uti Q t hyl . . e
R 520 Bro B o X P RO B ¥ S benzy | ) pyr i i
di n-5-yl]acetate (1.00g; 2.56 nmmol) and HGO (1.0 Min
watef, 3.84 nL, 3.85 mmol) in dioxane (10 nL) was
stirpled at 850 for 1 hourQ After the renoval of
MQveny in vacuo,OM/ater

extractdd with ethy “acet at
wash&eéuxit h brine, dried o erl odium Sul'fate, fil
pressur e—¥e-t he
dded phosphorus

ure was stirred at

85C for of the excess

phosphorus oxychl oride, the re3TdudOyas di ssol ved NO,
with ethyl acetate. The organic |ayer was mashed Wi th

wat er, sat.NaHCO3 and brine, dried over sodi

Jalefsaltion fimatht Etichiore- 2 i isier Peditie @7 0p 8.39 mmol) and

Qﬁl%écléfoslde@ae dREAE A R UGS mYl’aiSG ’F!M‘h}nf) f) e 4id¥ark Qh@ ) was added NN-
chr omat ogr aphy on“sili ca- gel | oroform net hanol

resul timg
oxychl or

Xude product was
1.4 nL) and the

- ggs/ogyopylgthglpm@e rﬂaﬂth 8.39 mmol) e mlxture was stirred at 85°C for 1 day. After

. 0732
BT EPPIEOSNB0O 47 wash®|]l With brgler and brine, dr1ed over sodium sulfate, ﬁltered and

E:(lncérﬁra%egi%héer édg‘hédoxggsgfrn;g}e{% 2:?5@ }prgéLQSQéy }b@gg{z/g%%ﬁgx&n lcisxxf)matography
Bl sillda-gelN (éthyll ddetafs) I‘tb— give~m6Bthyl\ [4-[(2,2-dintetidxyetti)amiho@E4-nitrobenzyl)-
NHZ . A m t hyl .
P)Sr-“'(“%“r’ﬁ'ﬁ}a(fi’f}%tg]ﬁz/(%I;Jé’ﬁ‘n‘l%’gﬁscrﬁi‘?"g@&] pyrim di n-8-yl ] acetate

(28 ng, 0.09 mmol) and Pd/C (wet, 3 ng) in nethanol

@Al selujionvas wtethyl ed- (ﬂmélrnefhysdyedgfeﬁlnﬂb]’@(;@iﬁ&bl&nﬁyi]pyﬂinﬁdiné-yl]acetate

?ﬁ‘ﬁ%ﬁﬂ o ai“% gsbéod%tlﬂ & aF:F | tg(rieﬁﬁe@\);%f g JiotAne (1g mL) was stirred

WESSEO for Theur. rAted the irétgoval afdie: seBEemyh vidao, water was added to the residue. The

gégf)%tm@nk%ggr&zﬁélnzﬂgg %ZW;N@@LE%/ g)lgtg]fzglggw% e_t%)lrl]acetate. The extracts
Glefehby b Rl fR e ( dridl-dver KBdibRI SilfeR| Bltdrod M@ oRRB®ded under reduced

3, 4-di chl or o-
pressure. To the resulting crude product was added phosphorus oxychloride (1.4 mL) and the

[(‘(go 1‘1%&? Ir&%@%%ﬁ%%g g%a?twn' %asc%l%é Heg]vqlt}pw%exy lalla‘ce%r:?&e% with ethyl

mixture was stirred at 85°C for 3 hours. After the removal of the excess phosphorus oxychlonde,
the residue was dissolved with ethyl acetate. The organic layer was washed with water,
sat. NaHCO; 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.
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benzoic acid (20.1 ng, 0.11 nmmol),
1- hydroxybenzotriazole (14.2 ng, 0.11 mol),

wo oosph3zBani ne  (0.037 nL, 0.26 mmol ) and PCT/EP2005/000475

1- et hyl - 3- (3-di net hyl ami nopr op4d-) car bodi i m de
hydrochloride (21.9 10 ng, 0.11 mol) at room

t enper The m xture was, stirred a om, ...
MEARE (a4l E girDiphaseoy Dapo gyl oo 17 - G PHgjidin-8-yDacetate

acetate The sol uti on was mashed wth water and brine,

dried over sodium sulfate, filtered and c@ncentrat ed

undey reduced pressure. oThe crude product nas purified

i ca gel, chlor sy

oh1, 2- c]pyrlntdgn-

.hthjyelloupotL

H C Jo a solution of net,y
(5-{4-[(3,4-&|ehlorobenzoyl)antﬁ%?benzyl}lntdazo[1,2-c
] pyri mdin-8-yl)- acetate (25 ng, 0.05 nmol) in

T B0 e 4o e oS B I g 09 o

LRNREC ahdlf Bmg)ah Gheﬂlaﬁ)l ¢} fﬁLwas ¥&8d Shdef hyRkogk® btmbspHert for 1 hour. After
After the renpval of neth under reduced pressure,

s rerovbef P&Hb@uﬁtratltqtérqu@st Getée pady ghedyirgie Mahcapgentrated in vacuo. The
neshesd iida dhféthlwl 1[§t(tl%mamtzymma£@t Q%F}@ngxym@gl}}'ﬁ%é&te (26 mg,

hydrochl oric acid resul tlng precipitates were

e8P h@@ﬂ)e@S@}SSfﬂWdth&t {digorometbiangr({ &d.).uhel drs yoligige @@s added 3,4-dichloro-
\Y . hyl

?{gﬁ?ilﬂf ? é&@l ng’ ﬁl Oé)n%g roxyberI}]zg é%l% )(/IIEZI % d% %1 rnmo£ triethylamine

8.6/ pyk.i h2 cdinmoB-aptl )laﬁleﬂﬁdSacm@yqalrﬁn@wgl)caﬁh%lm hydrochlorlde (219

S8l 18, 8 oo,

Ehllﬁéﬁ withh et-l'lyl aeetaJe. =THe &le)l wak. WE&h¢d2 Hjth dyated and Sribe, Hzied over sodium

ataf%tgé Hterfd gnd go%;e%te% g x’8re(it_ﬁ§|(21 pgressej'é 3@1 spnf_idg )pl‘OCgl T&las purified by

pkphratibe TLC (lich gﬁ,) chidrofod8: (mbiandd) 19: D1id. give (dekhy! [§5-{4-](3,4-dichloro-
benzcl)v%gagnllg]o enzylﬂmldaz EﬁSZ c?pyrlmtdm -8-ylacetate (29 mg, 70%) as shghtly yellow oil.

Example 2-2

(5.-{4-[(3,4-Dichlorobenzoyl)amino]benzyl}imidazo[1,2-c]pyrimidin-S-yl)acetic acid

0 O
MeO
= /N = /N
Na N\/) Ny N /
0 -9
Ci
H H

cl Cl

To a solution of methyl (5-{4-[(3,4-dichlorobenzoyl)amino]benzyl}imidazo[1,2-c]pyrimidin-8-yl)-
acetate (25 mg, 0.05 mmol) in methanol (1 mL) was added 1M NaOH aqueous solution (0.2 mL) at
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Mol ecul ar wei ght: 455.30 Mass spectronetry: 455 (M +
H+ In vitro activity grade: C WD 2005/073234
weEansaP2805/ 000475 -48- CLAIMS 1. An PCT/EP2005/000475
i mdazo[ 1, 2-c] pyri mdinylaceti4’acid derivative of the
forrrul a (l), its tautoneric or stereoisoneric form
a salt ther

m&, tgfnﬁerﬁur tgng élﬁ%)tgregvoaél:\s)gn% fo?N lgxo$r4 * %i}tgﬁhgre%vﬂ%_f' methanol under
reddcdd pPesL"liréJg/wa?ér ©fs addedto theriesidudITheHolufionvtasodashed with diethyl ether and
neutralized by aqueous hydrochloric acid. The resulting precipitates were collected by filtration
and dried uﬁder reduced pressure to give (5-{4-[(3,4-dichlorobenzoyl)amino]benzyl}imidazo[1,2-

cJpyrimidin-8-yl)acetic acid (17.2 mg, 71%) as slightly yellow solid.

'H-NMR (500 MHz, DMSO-d6): & 3.83(2H, s), 4.48 (2H, s), 7.37 (2H, d, ] = 8.5 Hz), 7.63
(1H, d,J = 1.3 Hz), 7.70 (2H, 4, J = 8.5 Hz), 7.81 (1H, d, ] = 8.5 Hz), 7.82 (14, s), 7.92
(1H, dd, J = 1.9, 8.5 Hz), 8.08 (1H, d, J—13Hz),819(1H d, T =22 Hz), 10.38 (1H, s),
12.47 (1H, brs)

. Melting point: 185-188°C
Molecular weight: 455.30
Mass spectrometry: 455 (M + H)+
In vitro activity grade: C
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n repre
-NH, -

sents an integer of O to 6; 10 QL represents
N(CL 6 alkyl)-, or -O ; Y represents hydrogen,

w@3008/0t3284 oal kyl optionally substituted by Cl_BCEER3005000475

C3 % cy
wher ei n

cl oal kyl fused by benzetfe, aryl or heteroaryl,
said aryl and heteroaryl are optionally

;EE;MSt uted at a substitutable position with one or
bstituents selected fromthe group consisting
of cyano, hal ogen, WO 2005/ 073234 PCT/ EP2005/ 000475
149 nib rimidaglﬂam-ic]:ﬁyﬁmidirp'j'dcctm aciid dstivdtive mbyHe, fofmduls (I), its tautomeric or
'aIkyI m nosul f aIkyI)aninosquonyI,
phenyf 8&?““%%%39¥1b { 6al kyl ami no, di(Cl.6)-
al kyl am no, aKkoxycarbonyI Cl1_6 al kanoyl, C1_6
alkanoylanino, carfpanoyl, Cl1.6 al kyl carbanoyl ,
-(C1.6alkyl)0ﬁ I, C1_6 al kyl sul fonyl, 5 C1_6

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

tri-hal ogen, C1. Qptional ly substituted by
nmono-, di-, or tri- gén\and Cl1_6 al kylthio
optionally substit no-, di-, or tri- hal ogen
or aryl fused by 1, oxol'ane; RZ Lepresents
hydrogen or Cl1.6 al kyl; 10 R3 represents hydrogen,

hal ogen, Cl-6 alkW&“" 0o y substituted by nono-,

~di-, or tri- halogen, G koxy optionally
substituted by nono-, di S trR hal ogen, R3a N-111
R3b in which R3a and R 3b |ndbpendently r epr esent
C3_8 cycl oal kyl, or Cl1.6 alkylzoptlon- 15 ally
-substituted by carboxy, C3_8 E&cloalkyl, car banoyl ,
Cl.6 glkyl- carbanoyl, aryl-substituted Cl_6

al kyl car banoyl , C1.6 al kyl - car banoyl ,

di (O 6
c3 $ K

alkyl)carbanoyl C3_8 cycl oal kyl car banoyl ,
het@P@@V@locarbonyl Cl. 6al kyl am no

di (Cl.6)al kylamno or C1_ 6 al koxy, ~g~Xa N Rao N N

R3c 2 0 Rorgp

0

: 0
H (I H
v AN
o)
H : ' H
H H
i /)\/\
' P
/H\*%Y Y
H H
H )
H
Q, Y
T
0 H
in which
n represents an integer of 0 to 6;

Q represents -NH-, -N(C,_¢ alkyl)-, or -O-;

Y represents hydrogen, Csg cycloalkyl optionally substituted by C,.¢ alkyl,
Csy.5 cycloalkyl fused by benzene, aryl or heteroaryl, wherein said aryl and
heteroaryl are optionally substituted at a substitutable position with one or

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



10

15

20

25

in which q represents an integer of 1 to 3; Rc
represents hydrogen, hydroxy, carboxy, or Cl.6 alkyl

wopiosoraBd y substituted by hydroxy, carboxy OPCT/EP2005/000475

(phenyl -substituted Cl -6 al kyt3%- 25 carbanoyl ; WO
2005/ 073234 PCT/ EP2005/ 000475 -50 Xa represents -0-,

-S- or -N(R3d) in V\,hl h R d pr ydr en. or
C, _6 alkyl; and PRy B Os&Wyﬁy lﬁ%@@pf' & o2l a%nﬁwfony1 di(Cys

g 2. The ini ]9aZﬂkﬂ%aﬂnlfokxlﬁlﬁfnympﬁéﬂ?wxﬁcﬁ{ehﬁ amind, C,alkylamino, di(Ci.q)-
erivative of the formula . its tautoneric
stereoi soneri c &Gy Cas aj%‘t"yi’aﬁ%‘}“%f Cess agia%‘?yﬁ’e&:lf n"“u“moylamlrlo

claim1, wherei éhrbaﬁioyr O, eaeR&eRhy D) ok, Hidy)chivaméyl| C R alkylsulfonyl,
'n YO\ 1l Hor H 10 in which n represents an

i nteger of 0t OCanll@y_opt@B@lgggb@tgutchy mong g, , § tri-halogen, C,.¢ alkoxy
al kyl)-, or - optlo?(alfyeﬂl'ﬁ?cﬁx?c@& %yq??orﬁ Cc}{do?a&lkl‘xlllogen and C;. alkylthio
opti onal | y substituteéed by C al kyl’, €3 $ cyclo-
al kyl fused by Mémfélyéubsaﬂwd_ byahavet, €, dritGrhatdsen.gr oup
consi sting of phenyl 15 and naphthyl, or heteroaryl
sel ected from tg}edrﬁq&g@b)cpgﬁiﬁgﬂaﬁg of indolyl,
qui nolyl, benzofuranyl, furanyl and pyridyl, wher ei n
said aryl and het ero- aryl are optionally substltut ed.
at a Bubstt@@@@ﬁﬁ}ydqurlconawlsh one or nore
substituents selected fromthe group consisting of
cyanogs hal pgg nterytilro en hﬁb{%e'ho(b,{ aiky?b’ﬂtfomﬁbbstlgteaﬁo Juono-, di-, or tri-
al kyl am nosul T onyl", yl yam nosul f onyl ,
phenyl oxy, halegsnyFis atlsmxmtlhwﬂawbs@tumh Yy@1nea rikw)umha}men
Cl -6 al koxy- carbonyl, Cl.6 al kanoyl am no, carbanoyl,
Cl1_6 al kyl car banoyl di -(C1.6 R
[

PN R

in which ~

R*and R independently represent Cs.¢ cycloalkyl, or C,.6 alkyl option-
ally substituted by carboxy, Csg cycloalkyl, carbamoyl, C,.s alkyl-
carbamoyl, aryl-substituted C,, alkylcarbamoyl, C,.¢ alkyl-
carbamoyl, di(C,.salkyl)carbamoyl, Cs.¢ cycloalkylcarbamoyl, Csg. -
heterocyclocarbonyl, C,.salkylamino, di(C;.¢)alkylamino or C,4

alkoxy,
ey, o I,
R C
N R3c /N\><' % /N
/ , ‘ R or
in which
q represents an integer of 1 to 3;

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

carbamoyl;
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al kyl ) carbanoyl, Cl.6 al kyl sul fonyl, Cl1.6 al kyl
optionally substituted by nono-, di-, or tri-hal ogen,

w@E2008/02d280xy optional |y substitut ed by nmono-, BCF/EP2005/000475

tri- halogen and Cl-6 al kylthi¥-optionally substi t ut ed

by nmono-, di-, or 25 tri- halogen; and R2 represents
hydr ogen. WO 2 /07323 / 00475 -51 3. The
i mdazo[ 1, 2-c] 8%? r&P ggt’ Fég%gc jerivative of the

formula (1), its t_automarl c or stereoisoneric form
or a salt thereof asneh&hned in claiml1l, wherein R3
represents hydrogen, hal ogen, ClL 6 al kyl optionall y
substituted by nono-,sudi - [, hal-o

al koxy optionally substi t ?rg%n%;i}&dm%n Y aﬁpyloarndt ri-
hal ogen, R3a N-, R3b in which R3a and R 3b

i ndepthen:tebry:sqneph)eimn oCCr.allgllkyl optionally
substituted by carboxy, C3.8 cycloal kyl, carbanoyl,

1.6 [ Y,

GL. 0 T BE BB il o BUULLGSL BRIt B R B o
ClL. 6akt&y¢1mmamo,ford1 er { €l tieadok 3d Jamedin ctrim) - 6 al koxy,

R3c r'Xa ~ J'" NR3c /OR 3c NWNR3C N or in which R3c
represgnts hydr ogen, hydroxy, carboxy, or Cl.6 alkyl

opti oW‘T?y 15 substituted by hydroxy, carboxy or

(phenyl -substituted Cl -6 al kyl)- carbanoyl; Xa

r epr eBent-srepsents- S- or -N(R3d)-, in which R 3d

represents Cl.6 alkyl. 20 4. An

i mdazo[ 1, 2-jpyrimdinylacetic acid derivative of the

formula (I-1i) |tstautomsr C or stereois neriq, OH \%
or a salt th Yy S‘/
- S v Al n

H o v , or © H

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

Y represents C,3 cycloalkyl optionally substituted by Ci.s al/kyl, Cs.s cyclo-
alkyl 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 séid 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, alkylaminosulfonyl, di‘(C1_6 alkyl)aminosulfonyl,
phenyloxy, phenyl, C,¢alkylamino, di(C,ealkyl)amino, C,, alkoxy-
carbonyl, C,¢ alkanoylamino, carbamoyl, C,¢ alkylcarbamoyl, di-(C,.¢
alkyl)carbamoyl, C,s alkylsulfonyl, C,s 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; and

R’ represents hydrogen.
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5in which n represents an int&ger of 0 to 2; QL

represents -NH, -N(Cl1_6 alkyl)-, or -0-; Y represents

Bhenyll“ e 1 g]z%f}yi %R/)I nd%61¥ etid 3 cﬁode}[w;gw&? ﬁ}%f £ rlﬂlg% IQ? hlts,l tautomeric or

ur anyl™ or Wi &r S
i ndol ytereoigethdiil fyrim, obesanalianod aydlaimkd inaddylin land pyrldyl
are optionally substituted at a substitutable position
W th oge or two substituents selected fromthe group’
consi of cyano, hal ogen, -nitro, phenyl oxy,
phenyl, Cl.6 al kyl optionally substituted by nono-,
di -, ar VCrepfedntdhyddgen, ROd¢eRF2,QQ84 087 ly substituted by mono-, di-, or tri-

5 halogen, C,¢ alkoxy optionally substituted by mono-, di-, or tri- halogen,

R3a
|

‘/N\Rab

in which

'R®¥and R® independently represent C;.¢ alkyl optionally substituted by carboxy,

Css cycloalkyl, carbamoyl, C, alkylcarbamoyl, di(C,¢ alkyl)carbamoyl,

10 C;.s cycloalkylcarbamoyl, C,; heterocyclocarbonyl, C;salkylamino, di-
(C1_6élky1)amino or C,.¢ alkoxy,

L
/@R“, /QR“, /"(;I N R

3c
R or

in which-

_ R represents hydrogen, hydroxy, carboxy, or C,s alkyl optionally
15 substituted by hydroxy, carboxy or (phenyl-substituted C,.¢ alkyl)-

carbamoyl;

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

20 4. An imidazo[1,2-cJpyrimidinylacetic acid derivative of the formula (I-i), its tautomeric or

stereoisomeric form, or a salt thereof ;
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-53 tri-halogen, Cl.6 al koxy optionally substituted by

mono-, di-, or tri- halogen and Cl1L 6 alkylthio
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R2 represents hydrogen or CL.65htkyl: R3 represents

hydr ogen, hal ogen, Cl1_6 al kyl optlonally substit ut ed

by mono-, di-, or tri- 5 kpl ogen, Cl_6 al koxy, R3a

N, R3b in which R3a and 3b i ndependent |y represent

C3_8 cycloal kyl, or C1.6 yl option- ally

substituted by C3.8 cydPoal Kyl, carbampoyl, Cl 6

al kyl carbanoyl, 10 (p ubstituted Cl-6

alkyl)carbanoyl, Cl.6 alk I, di(Cl.6

al kyl ) car banoyl, C3.8 cyclloal kyl cggbanoyl, C3. 8het ero-

cycl ocar bonyl , G 6alkylam ¢ Cl 6alkmean1no or

Cl-6 alkoxy, (O NRc OR N ic JRBC [/ or R 3C

represents hydrogen, hydrgx Qoxy, . or .Cl6 al kyl

optionally substituted y Y, carboxy or

(phenyl -substituted Cl.6 al kyl myR! and R4

represents hydrogen or nethyl.

i mdazo[ 1, 2-c] pyri m di nyl acetic aci d %@rivative of the

formula (1), its tautoneric or stereoisoneric form

or a galkit hereof as clainmed in claim1, wherein said

i mdazo[1,2-c]- pyrimdinylacetic acid derivative of

the formula (1) is selected fromthe group conS|st|ng

20 of R'[ 7-ehleangs: 5--(4- {.

[4-(trifluoromethyl)benzoyl]anmino } benzyl)im dazo[

1, 2- c]pyrin1an 8- yl]acetic acid; (7-chloro-5-
{4- [(3 di chj] or enzoyl) n1no]benzy| Hllnldazo[
1, 2-c] Yacet 234

PCT/EPZOOS/OOO 7 954 n

wwr

. Q1 H Y
N
0 H

in which

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

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

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

nitro, phenyloxy, phenyl, C,salkyl optionally substituted by mono-, di-, or
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{7-chl oro-5-[4-(2-napht hoyl am no) benzyl ]i m dazo]
1,2-c]pyrimdin-8-yl} acetic acid; [7-chloro-5-(4- {

W@ ¢@dEDP7R3phenyl prop- 2- enoyl ] am no} benzyl )i m dezDEP2005/000475

1, 2- c]pyrlmdln 8- yl]acetic a¢dd; [7-chloro-5-(4-

{[(2E) -(4-chl or ophenyl ) pr op- 2- enoyl ] am no)

benzyl) i m dazo[ ] tic

(5-{4-1(3, 4-di C a%o ré 6%§%pﬁéﬁlg sélbsi t}u%%% JI0np- d12, or tri- halogen
] pyri m din-8-yl amlccatelalkymuo optioanty subéiltut(dﬁlby thrb-,(di-f or tri- halogen;

fl uor onmet hyl ) benzoyl ] am no} benzyl )imdazo [

1, 2-clLpyrimdin- 6. A nedi canent

corrpr?RS| ngretpﬁeserlts h%‘irli%ﬁfr? &Tlg(ér. m di nyl acetic acid
derivative, its tauto nmeric or stereoisoneric form or

a phy#& ol og:pmaérityhydmgepﬂmalbtea, €al alkyl bivealfy sabstitited byadono-, di-, or tri-
in 10 cl ahzg a‘g %g(gactlve ingredient. 7. The , :
nedi cament "4 WrtE'n claim 6, further conpri si ng

one or nore pharmaceutically acceptable excipients.

8. The nedicagent as clainmed in claim®6, wherein said

i mdazo[ 1, 2-cl pyri m di nyl acetic acid derivative of

the fornmul aAN¥its tautoneric or Stereoisoneric

form or a physiologically 15 acceptable salt thereof
is a CRTH2 antagonist. 9. The nedi canent as clainmed in
claim6 fomwhen treatnent and/ or prevention of a

di sorder or disease associated with CRTH2 act [ vi ty

10. The nedi canept, as_gl.a claim sai d

di sorder or disels é“ é‘éicg?‘ggﬁf}frﬁﬁf‘ﬁemt gf 8?} 1, 'or Cre k! option-
consi sting of asthmaayahbgit@édoy dli; r&yctlbaskyl &bﬁbﬁh@yl C1. alkylcarbamoyl,
dermatitis and aller |c conj uvatitis.

&y,
medi canent as cl ai metPhenyl-sybstitaied Cvm&l@l)%r%aé‘?‘{il Crs alkylcarbamoyl,

.disorder or disease Hl%C eLlﬁﬂSc@ﬂ)afnﬁﬁm @ne cﬂ*l&‘ﬂ@lcarbamoy] C;.shetero-

consi sting of Churg- Strauss syndrone, sinusit
basophi | i ¢ | eukeni a, cxshcahonyl, Grsalidaming ddﬁdsaﬂ%@@ipﬁp of €16 alkoxy,
| eukocytosis. 12. Use of a conpound accordi ng to cI aim

1 for manufacturing a nedi canent r the treat
and/ or prevention of order | sease a socpat ed
with CRTH2 activity. 3cProq@ss or cont oI ng a

di sorder or di sease a OCI at ed/vvl act | gﬁ°| n
humans and ani mal s by adm nistrati on of a CRTH2
antagoni stically effective anount of a conpound

accordi ng ®& cl gofBsdnts hydrogen, hydroxy, carboxy,. or Cy. alkyl optionally substituted
by hydroxy, carboxy or (phenyl-substituted C,.¢ alkyl)carbamoyl; and

R* represents hydrogen or methyl.

5. The imidazo[1,2-c]pyrimidinylacetic acid derivative of the formula (I), its tautomeric or
stereoisomeric form, or a salt thereof as claimed in claim 1, wherein said imidazo[1,2-c]-
pyrimidinylacetic acid derivative of the formula (I) is selected from the group consisting

of:

[7-chloro-5-(4-{[4-(trifluoromethyl)benzoyl]amino}benzyl)imidazo[ 1,2-c}pyrimidin-8-

yl]acetic acid;

(7-chloro-5-{4-[(3,4-dichlorobenzoyl)amino]benzyl } imidazo{1,2-c]pyrimidin-8-yl)acetic

acid;



10

15

20

25

WO 2005/073234 PCT/EP2005/000475

10.

11.

12.

13.

-54 -
{7-chloro-5-[4-(2-naphthoylamino)benzyl]imidazo[1,2-c]pyrimidin-8-yl}acetic acid;

[7-chloro-5-(4-{[(2E)-3-phenylprop-2-enoyl]amino } benzyl)imidazo[ 1,2-c]pyrimidin-8-

yl]acetic acid,;

[7-chloro-5-(4-{[(2E)-3-(4-chlorophenyl)prop-2-enoyl}amino } benzyl)imidazo[1,2-
c]pyrimidin-8-yljacetic acid,; '

(5-{4-[(3,4-dichlorobenzoyl)amino]benzyl } imidazo[1,2-c]pyrimidin-8-yl)acetic acid; and
[5-(4-{[4-(trifluoromethyl)benzoyl]amino } benzyl)imidazo[1,2-c]pyrimidin-8-yl]acetic acid. .

A medicament comprising the imidazo[l,2-c]pyrimidinylacetic acid derivative, its tauto-
meric or stereoisomeric form, or a physiologically acceptable salt thereof as 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 stereoisomeric form, or a physiologically

acceptable salt thereof is a CRTH2 antagonist.

The medicament as claimed in claim 6 for the treatment and/or prevention of a disorder or

disease associated with CRTH2 activity.

The medicament as claimed in claim 9, wherein said disorder or disease is selected from

the group consisting of asthma, allergic rhinitis, atopic dermatitis and allergic conjuvatitis.

The medicament as claimed in claim 9, wherein said disorder or disease is sélected from
the group consisting of Churg-Strauss syndrome, sinusitis, basophilic leukemia, chronic

urticaria and basophilic leukocytosis.

Use of a compouhd according to claim 1 for manufacturing a medicament for the treatment

and/or prevention of a disorder or disease associated with CRTH2 activity.

Process for controlling a disorder or disease associated with CRTH2 activity in humans
and animals by administration of a CRTH2 antagonistically effective amount of a

compound according to claim 1,



