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Qui noline derivates and their use in therapy The

present invention relates to certain heteroaryl am de
walesosweoss/es, processes for their preparati on, PCT/SE2004/001144

phar maceuti cal conpositions containing them and their

use in therapy. The P2X receptor (previously known as

P2Z receptor), which is a ligand-gated ion channel; is

present on a variety of cell types, largely those

known to be Quinelivedddrivates amd [thabmtuse yin mherapy

process, specifically, macrophages, mast cells and

| ynphocytes (T and B). Activation of the P2X7 receptor
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TR L BRENIIN Blaud6 ol HEBrqalf] BRAL Bl TR o hei
préﬂd;ationb))hﬁﬂﬁc@itﬁﬁl cot@dsitfoal B&dthi@thg them, and their use in therapy.

(macrophages/ mcroglial cells), degranulatlon ( mast

cells) and proliferation (T cells), apoptosis and
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chﬁﬁr{eﬁ‘tlk E{%‘%éﬂt%% a\?'af'i’llef ﬁrc)éIIQ%égaaréé?}l {hdsd a@tﬂo%&qgvdl % in the

epat oCytes and angi al cel It wou esira

inflamtateey/danpas! pdﬁ:eﬁf §peificdRy, aﬁad?@@h-égéﬁﬁﬁpﬁ@ﬂls and lymphocytes
anta onists for use in the treatment of inflammutory,
e Astivationiofghe BaXy sacepos by extgacellylat muslepsides impartisular

adsﬁ%i%nti’*?{léﬂ?ﬁ BRI gl iR (U s 8] A gige cen
fomm}rﬁcr%%hﬁéésﬂﬁlcﬁ)gmﬁééﬁ@? QUi AEEPRIRPAR) Sliferation

or solvate thereof, wWherein pis O, 2; each
(Ti creﬁe)p epughessid mdr[e—pclea&rﬂfmddhag ()lgmphocyt@) Eﬂ(akdcyﬂ)tors are also
ptional |y substituted at | east one substituent

10%aé¢de%rt Wi ZeR RS SR RSl | <A§§D dgesingpydes, saliyagpaginargells (parotid
oD oh g Restgd e cach | ndependent Iy repr ecent
hydrogen A

It would be desirable to make compounds effective as P2X; receptor antagonists for use in

the treatment of inflammatory, immune or cardiovascular diseases, in the aetiologies of

which the P2X7 receptor may play a role.

The present invention provides a compound of formula

X — (CRSRS),—R?
(R%)q
3

5 N R 0
or a pharmaceutically acceptable salt or solvate thereof, wherein

pis0,1or2;

each R1 independently represents halogen or C1-Cg alkyl optionally substituted by at
least one substituent selected from hydroxyl, halogen and C;-Cg alkoxy;

X is C(O)NH or NHC(O);
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hal ogen, phenyl or G -Cg alkyl, or R and R together
with the carbon atomto which they are both attached

wo ooos1089968- C8 cycl oal kyl ring; 2 R PCT/SE2004/001144
reepprreesseenannttussnnssaattuurraa4dtt-e-etdodo
100- - mmebeenrerd ring systempwhi ch may conprise at
| east one ring heteroatom sel ected from nitrogen,
oxygen and sul phur, the ring system 13 being
opﬁhﬁnalBy4sﬂbstituted mﬁth at Ieast one substituent
sel ected from hal ogg hydroxyl, -NR 14 R 15

omhanle@clelpnpmg, € BN R 4ncBRRe indeprywlently repmpseRt kzycirogen

nalgech REFDAPEGHeAT BIC e 630%‘535& Bih{fc eofonaig 1 Whizh they
aref%xg{gegxgg&wm@q% ﬁ%@%{ogﬁz £ 6 alkyl where mis 0,
or 2 ; 3

resents hydrogen o r a group

- R rept3ents-abhingatiiratelR- tb 10-Gndnsbebed ridg oysten?which re@ycdontprise at
i ndependently represents halogen o r G-C 6 al kyl ,
leassmne onglhetereadrs tselected rom yitrager, @4ggencand SQllleQt, itheuraig system

beifE G ég%*?ftmﬂéfgagﬁ&t}?ﬁ”%‘égﬁ? b Ogg} i ey 00R

hy@biot! -NEIHEE crehael®If so,nr Sat'tr ate ' c1-Cs alkyl, C1-
unsaturated 3- to 10-nenbered heterocycllc r|ng system

Cg alinyparteingy @f- Ckgeaﬂsixypmq (Eg atigylhabenyiam)n@grélﬁadtoagcérbmml
ni trogen, oxygen_and hur, the alk cycl oal kyl

C1 Siach eSS} 4P S DG <k whaER TN 063t | onal |3

RS Yblsa b s BB RO IR SRR R ot

al kg Nigo,C - C6 hydroxyal kyl, 9 10 22 G -C 6
hy roxmalkoxy G-C6 alkoxycarbonyl C3 -Cs
cyeacb®R kindlgpendenti® ripresen@d@ROgen or C;- C6 alkyl optionally substituted by at

least one substituent selected from hydroxyl, halogen and C1-Cg alkoxy;

R7 and R8 each independently represent hydrogen, C1-C;g alkyl, C3-Cg cycloalkyl
or a saturated or unsaturated 3- to 10-membered heterocyclic ring system comprising at
least one ring heteroatom selected from nitrogen, oxygen and sulphur, the alkyl, cycloalkyl
and heterocyclic ring system each being optionally substituted with at least one substituent
selected from halogen, hydroxyl, C;-Cg alkoxy, C;-Cg alkylthio, C;-Cg hydroxyalkyl,

C,-Cg hydroxyalkoxy, C;-Cg a]koxycarbonyl C5-Cg cycloalkyl ~NR'R', -coor*

-CONRZR*, -sozNRZSR26 NRY750,R*® and ZR®® or

alternatively, R and R may together with the nitrogen atom to which they are
attached form a 4- to 7-membered saturated heterocyclic ring that optionally further
comprises one or two ring heteroatoms independently selected from nitrogen, oxygen and
sulphur and that optionally further comprises a bridging group, the heterocyclic ring being
optionally substituted with at least one substituent selected from halogen, hydroxyl,
cyano, C1-Cg alkyl, C;-Cg alkoxy, C;-Cg alkylthio, C;-Cg hydroxyalkyl, C1-Cg

hydroxyalkoxy, C;-Cg alkoxycarbonyl Cs- Cg cycloalkyl ~R'RY, .coor?

.conrRR?!| -s0,NR¥R? | NR**5O,R ® (CH)NRR! s0,R7
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-CONR 2 3R2 4, -SO2NR25R26, -NR27 SO2 R2 8
and Z R6 8 or 7 8 alternatively, R and R may together
WOwdaos/0v4ees ni t rogen atomto which they are attaptiedEfoos/m1144
a4 - to 7-nenbered saturated heterocyclic ring that
optionally further conprises3one or two ring
het er oat ons i ndependently sel ected from nitrogen,
oxygen,and sgl phur and that ;gptionally further
NRCOBPNRs 6302R brardd (i) gs@OPR ' t waereat Mropresdnitca bomily O, S, SO, SO,
bei ng opti7enal |y substituted with at | east one
ands%gfgt‘i’?&&ﬁ sel ected from hal ogen, hydroxyl, cyano,

CGsT 1& .G -C | kox j - thi g .-
iy SRR ien idependendly Yoo R o Bt S 1 By pitgndl.
C-@l; e IRNGPEIOONEY a1k ]  Each Yedipbeig optioRI RsubstifatddRvith at least
2 LA P 2] Frob, BohF ngiq é-(i)\f’Rrs3 Yo i
oneAubstBuént sele@etl 2o hgdtoRyly -QJHR'?R% , “GQOR R TCONRNWY -,
SCOMR7452R7435, or 4M CH2) i - 6COOR76 _wherein M represents
SO, NG, 360" 5B ikt o6 SRENIog Gk gty eRsbons!
each independent |y .r sent hydrogen or - .
and B B0 TR o R oo BT eyl pigh o, at east
i UR6A0EH RRICtATRIh YitfdgeR  dxdydbethdMullphidl th 88 kyRIR in t
Onsubstituent sel ect ed f??r%ghydrygxyl , - I%EIIR R, %&P , e
beingGMRNRIly subistidRedI®ith 4t leSDRNRsEdstituchiReBORR fror@halogen, hydroxyl,

~alkaoxy, G -C 6 alkylthio,, G-C 6 alko arbonyl and a

ox§ iy b B he Rk et C1 G DRI 11 g yst em
PR, CRMBAG RS Blay:6@%Her 416 thE BdE SEAR{AMich they are
sel ect ed fyrom nltrogex, xygen and sul*phur, the ring

attaSH&d ®fnia-ttel 7o EAbdIed SRbiarddetatoS/eRs tink e dpibrially Farther
| east one substituent sel ected from hal ogen, hydroxyl,

confpedes omer drawpl ringheserogtods iGleperdeitly selectedCiro® rtrogen, oxygen and

droxyal kyl, .or 9 10 alterpatively, R and R may ,
sull%égﬁ ﬁ?tewggﬂwt fﬁ‘% ?1‘5?‘6% BRfAnaLy ésaysggsf%wgﬁ a} Jeasf ogf gubstituent
selected from -OR™ , -NR""R", -(CH,)-NR™ R wheretis 1,2,3,4,5or6,

.coor”, -coNrR®R®!| _s0,NR*R®?, NR**50,R®, C}-C¢ hydroxyalkyl, C;-Cg

alkoxy, C1-Cg alkylthio, C1-Cg alkoxycarbonyl and Z”RSO;

R11 and R12 each independently represent hydrogen or a C{-Cg alkylcarbonyl, C1-
Cg alkoxycarbonyl, C»-C7 alkenyl or C1-C7 alkyl group, each group being optionally

substituted with at least one substituent selected from hydroxyl, -NR45R46, -COOR47,

.conrR®R®, _s0,NRR*!, .NR*?50,R”, -NR%®C(O)RY’, C;-Cg alkoxy, C|-Cg

alkylthio and C{-Cg alkoxycarbonyl;
Z,7’ and Z’’ independently represent a bond, O, S, SO, SO;, >NR78, Ci-¢ alkylene,
or a group -O(CHj3)16-, -NR79(CH2)1_6- or -S(0)p(CHy)1.6- wherein pis 0, 1 or 2;

R68, R69 and R80 independently represent tetrazolyl or a 5- to 6- membered

heterocyclic ring comprising from 1 to 4 heteroatoms selected from nitrogen, oxygen and
sulphur, which heterocyclic ring is substituted by at least one substituent selected from
hydroxyl, =0, and =S, and which heterocyclic ring may further be optionally substituted

by at least one substituent selected from halogen , nitro, cyano, -SO,C,¢ alkyl, Cy.6
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attached forma 4- to 7-nmenbered saturated

heterocyclic ring that optionally further conprises
W@a@®5/009968\0 ri ng heteroatons i ndependently sel BCT/8ER004/001144

from ni trogen, oxygen and sul phur, the heterocyclic

ring being optionally substitguted with at |east one

substituent selected from- OR54 , -NR5 5R56 ,

alkb%yw%%gdl%‘f rg?outpg@mﬁgzé%lk% growfg&q%lgnally substituted

by Glle&di ofy SuitpxnRnKidlectddlfré WBbgah kakiydrélylC6 al kyl thi o,
Cl- C6 al koxycar bonyl and Z"R ; 11 12 R and R each

R g Eppihtl 16' ?{1} gjﬁ e%g)nﬁﬁzﬂ)ég& REEPLA; ?@ep%d ggy resen hydrogen or

a’I kyI car ‘bony koxycar bony eny or

C1 @y 4kl dpyiongtyosipstieeaibygdt dest el sufstivpdnit eladied frém Hyaraksl,
substituted with at | east one substituent sel ected
halfog@mrhwr-@wlkoxyNR R, -COOR, -CONR4 8R4 9

Ay e S i b S S

in%&aﬁegﬁ&%p@sehﬂ%ﬁéﬁ%@lycg ﬁﬁ&le&p?ﬁhal?y m@&’mte@ bysat 1e38? one

["ene, or group -

sul(sﬁt-tl%)lflselecmd fch(l(B)yp(o@b'Ehla}o@en mi’de@eiﬂg a}lkdxg, O, 1 or 2; Q
3R aird By i rdepandent | 3o r apr esents t ekr azol wk of9 as®-_si
to - FrenBer & hgtel&)cylﬁl & rifhg. RBony i sRngR?tr(ﬁn 1RioR R

ond B ok TR Feb S bRl rECe o) F Y by
1eak@&§tsu9ﬂﬁueﬁw@a&¢twﬁein l’f‘ﬁir&@ﬂ &l geR T VYIatkoxy;0, and

,nwhhetoclrnrmfth
asﬁrigﬁsl, ggiuéim%éé R§/§&6hllg6ézsRX3c3rRLe§4sRl sR:%tgamd]R cach

eI ected from hal ogen nitro, cyano, %%CI 6 al k
IHC@RCI@SP%WE%WWOSCQ% G ‘énallsylaqmwalbw St easraone

subas, 1Mézht %Hflgf?@rﬂ h 09(2& 'hgﬂ)flﬂt ¥n F %,té atllégxﬁd rEiyy dragx;”e-aSt

R R R R each independently represent
hydrogen or C;-Cg alkyl optionally substituted by at least one substituent selected from
hydroxyl, halogen and C-Cg alkoxy;

with the provisos that:

(a) when X represents NHC(O), pis0,qis 0, nis 1 and R3, R5 and R6 each
independently represerit hydrogen, then R? is other than a 2-carboxy-phenyl
group; and

(b) when X represents NHC(O), pis 0,qis 0, nis 2, R3 represents hydrogen and
each R5 and R6 independently represents hydrogen, then R’ is other than a 3 ,4-
diamino-phenyl group or a 5-methyl-2-furanyl group; and

(c) when X represents C(O)NH, pis 0, qis 0, nis 2, R3 represents hydrogen and
each R5 and R6 independently represents hydrogen, then R? is other than an
unsubstituted phenyl group, an unsubstituted 1H-indol-3-yl group, or a 2-

methyl-1H-indol-3-yl group.
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R, R, R, R, R, R, R, Rand R each independently
represent hydrogen or C -Cg al kyl optionally

waeamshivet ed by at | east one substituent sel ecP@dSE2004001144
hydroxyl, hal ogen and C -C al koxy; R2 2 , RR3 , R24 ,
R2 5, R6, R7, R 8 R29s5 R3. R31, R32, R33,
R34 and R35 each i ndependently represent hydrogen or
-C al kyl optionally substituted by at | east one

In thelb&iteXtwe e medene srdifidanon ntbsosiherwib@indgaredamtalCyr deglkenyl
al koxy; RIK. 36 , KR 37, RSS. 38 , RItS. 39, RN
subgtiruentpyr gn akky] or alRgnylimajety in RKubstiguest gromgmay be linear or branched.
Examples of alkyl groups/moieties containing up to 7 carbon atoms include methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl and n-heptyl. A
hydroxyalkyl or hydroxyalkoxy substituent may contain one or more hydroxyl gfoups but
preferably contains one or two hydroxyl groups. When R7 and R8 (or R9 and RIO) '
represent a 4- to 7-membered saturated heterocycle, it should be understood that the
heterocycle will contain no moré than three ring heteroatoms: the nitrogen ring atom to
which R7 and R8 (or R9 and RIO) are attached and optionally one or two further ring
heteroatoms independently selected from nitrogen, oxygen and sulphur. When either of R7
and R8 represents a saturated or unsaturated 3- to 10-membered heterocyclic ring system, it
should be understood that the ring system may have alicyclic or aromatic properties.
Furthermore, an unsaturated ring system will be partially or fully unsaturated. The same
comments apply to the saturated or unsaturated 3- to 10-membered ring system in the

definition of R9/RIO. Similarly, the unsaturated 4- to 10-membered ring system in the

definition of R2 may be fully or partially unsaturated.

Each R1 independently represents halogen (e.g. chlorine, fluorine, bromine or iodine), or
C1-Cg, preferably C-Cy, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,’
tert-butyl, n-pentyl or n-hexyl) optionally substituted by at least one substituent (e.g. one,

two or three substituents independently) selected from hydroxyl, halogen (e.g. chlorine,

fluorine, bromine or iodine) and C;-Cg, preferably C;-Cy4, alkoxy (e.g. methoxy, ethoxy,

n-propoxy or n-butoxy).

In an embodiment of the invention, pis O or pis 1 and R represents halogen, in particular

chlorine.

In an embodiment of the invention, nis 1, 2, 3 or 4. In another embodiment, nis 1, 2 or 3.

In yet another embodiment, n is 2.
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44 , RIJItN. 45, RXN. 46 , RIN. 47 , RItN. 4 8 , RIN.
49 , XRN. 5, RXN. 51, XRN. 52 and R each
wo nabeperdent |y represent hydrogen or Q Cg al KyPCT/SE2004/001144
optionally substituted by at | east one substituent
sel ected from hydroxyl, hal oggn and G -Cg al koxy; RS54
: R5‘5, R56, R57, R5 8 R59, RGO, R6 1, R62, R6 3,
R64 , , g F?? ea h i ndependently represent
Rd| K

Whmr@glegrwpu@ hnch eaohahdepetddislly répre st bydragen halogen
| east one substituent sel ected from hydr oxyl, hal 08
(esn@hlqmwuarmeMommwrmmq) menyB or £17Cs, pefmblysiﬁ 4,Rlkyl (e.g.

methgeﬁtggﬁj éll’RrPQ)'lr JéBpr@gélnf)-butyl, 1sobut}z?l, tert%ut)?l, n-pentyl or n-hexyl), or R5
and R~ together with the carbon atom to which they are both attached form a C3-Cs,
preferably Cs5-Cg, cycloalkyl ring (e.g. cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl).

In an embodiment of the invention, R5 and R6 each independently represent hydrogen,
halogen, or C;-Cg alkyl, or R5 and R6 together with the carbon atom to which they are

both attached form a C3-Cg cycloalkyl ring.

In another embodiment of the invention, R5 and R6 each independently represent hydrogen

or C1-C4 alkyl, in particular methyl.

R2 represents an unsaturated 4- to 10-membered, preferably 4- to 9-membered, more
preferably 4- to 6-membered, ring system which may comprise at least one ring heteroatom
(e.g. one, two, three or four ring heteroatoms independently) selected from nitrogen,
oxygen and sulphur, the ring system being optionally substituted with at least one
substituent (e.g. one, two, three or four substituents independently) selected from halogen

(e.g. chlorine, fluorine, bromine or iodine), -COOR , hydroxyl, -NRMR15

conr 'R, -s0,NR"R", NR*’s0,R?!, C|-C, preferably C1-Cy, alkyl (e.g.
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl),
C1-Cg, preferably C1-Cy4, alkylcarbonyl (e.g. methylcarbonyl or ethylcarbonyl), C;-Cg,
preferably C-Cy, alkoxy (e.g. methoxy, ethoxy, n-propoxy or n-butoxy), C;-Cg,
preferably C-Cy4, alkylcarbonyloxy (e.g. methylcarbonyloxy or ethylcarbonyloxy),

C-Cg, preferably C1-Cy4, alkoxycarbonyl (e.g. methoxycarbonyl or ethoxycarbonyl), Ci-
Cg, preferably C;-C4, hydroxyalkyl (e.g. -CH,OH, -CH,CH,0OH, -CH,CH,CH,O0H or
-CH(OH)CH3) and -S(0),C1-Cg, preferably C1-Cy, alkyl where mis 0, 1 or 2 (e.g.
methylthio, ethylthio, methylsulphinyl, ethylsulphinyl, methylsulphonyl or ethylsulphonyl)
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hydrogen or G -Cg al kyl optionally substituted by at
| east one substituent selected from hydroxyl, hal ogen
wan@s0p9seky al koxy; with the provisos that: (a)Peiemoys/001144
represents NHC(O, pis O qis 0, nis 1land R, R
and R each i ndependently represent hydrogen, then R2
i s other than a 2-carboxy-phenyl group; and 3 (b) when
X represents NHC(Q, pis 0, gqis 0, nis 2, R
In R e phewrsatusatby dr tmgkﬂamamuexedmimg Rystem iy bﬁjnapmuyem bypolycyclic
represents hydrogen, then R2 is other than a_3, 4-
(e. & PiGYE RO -39H ana) begnwéwlyo?r fylly npgfygted 2 Examplgy of gnwﬁtems that
resent s

mag 8 B S PG honhe! Sydpreglent, ByeRnbiay,
phé'tngl:j SRR tlial R R3 e Hdan 1Y Q‘l’h@ﬂﬁ N isok BRIy IR2hih@iagdIIe p é/rrolyl

an ‘an unsubstituted phenyl group, an unsubstitute
furylHthinzdyk 3ngdlylgriougazobyl, berZimideedlyl, -thikkalyld adtraBolyl, pyridinyl,
group.In the context of the present speC|f|cat|o
yrumdersyé opPHarRyk P rivaed annéaystarﬁs Hiclide pheny) f&’éﬂy?hlenyl and
yI,ﬁﬁ%@tltuent or an al kyl or al kenyl noiety in a
tituent group may be linear or branched. Exanples
of al kyl groups/noieties containing up to 7 carbon
atons include nethyl, ethyl, n-propyl, isopropyl,
In qm.qupmemtﬁ lohgt xylventtogr R- mgrgqentsmnp@mtynatedrﬂa h@gﬂé -meigbered ring

A hyd | K bstitu
o {pag TR ESRIANGHEE BRE HEF eI dbeite v BEossa: Spees BFBiighur, the
rm%%]h%b%&grﬁﬂg Sglésst%ﬂ#tgd gv)l’tg a?i%hﬂx%%ﬁlgszl;me A ?Pg{}gg&hg&r or four
sublsterts Gyizbendentlysseteated fhen Hnidgers t-GMOR Hathydhexyl, NR'R",

het g5 ogycl e W 14 pont aibp no fpre than three r
CORRerRat oROINRAER i t-NBgeFOTR ng GurSmlkal, 7C 5.0 g ey,

1 B e P RO ohube o ek BB AR 1yt BB and

-S(65,90 1, 18I W herRYgONM &gl sul phur. \Wen elther of R

. . . 2 .
In another embodiment of the invention, R represents an unsaturated 6-membered ring

optionally substituted with at least one substituent (e.g. one or two substituents

independently) selected from halogen (particularly chlorine) and C1-C4 alkoxy

(particularly methoxy).

Each R4 independently represents halogen (e.g. chlorine, fluorine, bromine or iodine), or
C1-Cg, preferably C1-Cy, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl) optionally substituted by at least one substituent (e.g. one,
two or three substituents independently) selected from hydroxyl, halogen (e.g. chlorine,

fluorine, bromine or iodine) and C;-Cg, preferably C1-Cy4, alkoxy (e.g. methoxy, ethoxy,

n-propoxy or n-butoxy).

: . . . , 4 : .
In an embodiment of the invention, q is O or q is 1 and R represents halogen, in particular

chlorine.
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Q and R represents a saturated or unsaturated 3- to
10- menbered heterocyclic ring system it should be
waeasnewend that the ring system nmay have al i CRCT/BE2004/001144
aromatic properties. Furthernore, an unsaturated ring
systemw || be partially or 8ully unsaturated. The
sanme comments apply to the saturated or unsaturated 3-
to 10-nenbered ring systemin the 9 10 definition of R
/IR . Simlarly, the unsaturated 4- to 10-nenbered ring
system.in the 2 definitson of R may be fully or7 7.8
In aﬁ*a?fiﬂ?%lmnﬁﬂ?é%& Bventim, Resemernis A pehdent PR +&Br @8 MRsR -
hal ogen (e.g. chlorine, fluorine, brom ne or iodine),
or C-C, preferably QC4, alkyl (e.g. nethyl, ethy_/l ,
In diroEe® BibodinsAp 6Oy |inveﬂti@r!r|,tﬂ;1 reFﬂeWﬁ))drogethfrta' SR or -
R-pentyl or n-hexyl) optionally substituted by at
NRI Bast one substituent (e.g. one, two or three
substituents independently) selected from hydroxyl,
7haI og:en (e.g. chlorine, fluorine, bromne or iodine)
PAOW - 0 : X
ROHER, st md B BISN R ebelrn Saroer Y 1S e R iy et e
methJE et 81piopii, isdptcpyP nC’tSutfl, isSbdty R Rt-Buty ERLRSBM S hexyl, n-heptyl,
hal ogen, 1 n particular chlorine. In an enbodi'ment of
n-oetyd n-pnyhof ordecl),i €3-Cs. prefegatdy C4-Cq, aydpdkilde.g. cyclopropyl,

fprgooqi mepnt, nis 1, 2 or 3. In ¥et anot her enbodi ment,,
RERURSIER TR eaawl@weasﬂé Phg SATERIG] Or URSAiR@IeR s 4@ h0-membered
reARERRE Ol SRR G HRLOASR (L8 e, v o

four fing hete ffabddindegehdértly) 3t16ited (r@nOhitroBn) ¥kyge@taid lsulphur, the
-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
alkyl, psheatkyl@nd heteeooytlyG ring syRteam dadR beowgeqrtionaliy substitaeed with at
carbon atomito which they are both. attached forp1a
leas(&g)_n@:gl,l Sﬁf”@f‘b{ﬂaﬁa pye,ég/pdgl,r ec%fcff"braslu Wtuqqtﬁﬁn fge_ngfznt y) selected from

hal63&nl ERT SRY¥Fine, F6HAD Wrdthine ©f $RRENhylroRY1, WLEQNRX M b1y

C1-C4, alkoxy (e.g. methoxy, ethoxy, n-propoxy or n-butoxy), C1-Cg, preferably

C1-Cy4, alkylthio (e.g. methylthio, ethylthio, n-propylthio or n-butylthio), C;-Cg,
preferably C1-Cy4, hydroxyalkyl (e.g. -CHOH, -CH,CH,OH, -CH,CH,CH,0H or
-CH(OH)CH3), C;-Cg, preferably C1-Cy4, hydroxyalkoxy (e.g. -O-CH,CH,OH or
-O-CH7CH,CH;,0H), C1-Cg, preferably Cy-Cy, alkoxycarbonyl (e.g. methoxycarbdnyl or
ethoxycarbonyl), C3-Cg, preferably Cs-Cg, cycloalkyl (e.g. cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl), -NR'R'®, -COOR?, -CONRZ’R**, -s0,NRZR?

NR*'50,R*® and ZR®®.

Examples of saturated or unsaturated 3- to 10-membered heterocyclic ring systems R7 and
R8, which may be monocyclic or polycyclic (e.g. bicyclic), include one or more (in any
combination) of pyrrolidinyl, piperidinyl, pyrazolyl, homopiperidinyl, thiazolidinyl,
thienyl, isoxazolyl, thiadiazolyl, pyrrolyl, furanyl, thiazolyl, indolyl, quinolinyl,

benzimidazolyl, triazolyl, tetrazolyl and pyridinyl.



10

15

20

25

30

In an enbodi nent of the invention, R and R each
i ndependently represent hydrogen, hal ogen, or QC 6
w@bkdoglo99es R and R together with the carbon atpem/sE2004/001144
whi ch they are both attached forma C3-C8 cycl oal kyl ’
ring. In another enbodinent o) the invention, R and R
each independently represent hydrogen or Cl-C4 al kyl,
in particular nethyl. 2 repgesents an unsaturated 4-
Intao efrbodizmdne vEthe ipvention aR| yndiR ~ tachIndapehdanels represeat hydrogen or
pr ef er abl - to 6-nenbered, ring system which may
Cré prferably et albweamxpnglmbéw@ww( & Igfst opresubiHgent (c.g.

on 85 i Loef e heRpgRee SR G AR PR TBREER, bl v S hony,
C el akyRRl! ‘@la@; }iy&‘é?)silk%lm(ﬁd&l{]‘hw}oﬂalk&@s% Q@}? alkoxycarbonyl,

subst | t uent (e. & 10 reg,0%, folr SlﬁE tuents
Cy-Ggepdoakylt IR Rel ccCOOR T prCOMNROGRN , ((SO3NRChROT iang,

flogori ngg brom ne or iodine), -COOR, hydroxyl, -NR R
-NR59:87.1R 1010 1 CONR R, -SC2NR R, -NR SO2R ,

G-C6 , preferably G-C4 , alkyl (e.g. nethyl,

ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
InlaGhithdHétlodirer? e ¥td RF eAtBdeHehdery rSpresddt RidHaH o C1-Cy alky]

Cl- 4, al kyl carbonyy {sg.9. nmethyl carbonyl or
optiphallycsaubbtanted )by NR®R 6., preferably Cl1-C4, al koxy

(e.g. methoxy, ethoxy, n-propoxy or n-butoxy), G-C 6

, preferably Cl1-C4, alkyl carbonyl oxy (e.qg.

Ts&r bd &
AR SAORRE b £ RTR RO R o 3t S s posen
atéth t@tvh%xﬁéy&}ewbaned foﬁ?ﬁa 4- wﬁfr@hﬂkkeﬂ s%ra@éd & heteroc d/_fhc ring that
hydr oxyal kyl (e.g

opﬁ@ﬂ(l@-f)l@hbﬁ)onmxdes @(@)rrm(o@ufg hetqmabms atdeper@lenﬂ}/ delected from
al kyl where mis O met hyl t hj o,
mté?WI PhHiEsn a%glﬂyhlérlﬂnsszﬁﬂptlo%qlgfpgmrrﬂqmmses a bridging group (e.g.

)

R ol T e B,

dumaﬁi@w@{z Z1Pe P@Jywcﬁl@'Heﬁér&@ch nhgmgb@mo@m s[IBétxth?t@d with at
partially or uIIy unsat ur at ed anpl es of ring

leasy enecyubstitent (e.g. one, two, three or four substituents independently) selected from

halogen (e.g. chlorine, fluorine, bromine or iodine), hydroxyl, C;-Cg, preferably

C1-C4, alkoxy (e.g. methoxy, ethoxy, n-propoxy or n-butoxy), C;-Cg, preferably

C1-C4, alkylthio (e.g. methylthio, ethylthio, n-propylthio or n-butylthio), C;-Cg,

preferably C;-Cy4, hydroxyalkyl (e.g. -CH,OH, -CH,CH,0H, -CH,CH,CH,OH or

-CH(OH)CH3), C1-Cg, preferably C1-Cy4, hydroxyalkoxy (e.g. -O-CH,CH,OH or

-O-CH,CH;CH,0H), C;-Cg, preferably C-Cy, alkoxycarbonyl (e.g. methoxycarbonyl or

ethoxycarbonyl), C3-Cg, preferably Cs-Cg, cycloalkyl (e.g. cyclopropyl, cyclobutyl,

cyclopentyl or cyclohexyl) NR'R', -coor”, -CONR3OR31 -SOzNR32R33

NR*M*350,R*, 7R, (CH,)sNR™R"!, SO,R™?, NR"2CONR"*S0,R" or M(CH),.

5COOR76 wherein M represents a bond, O, S, SO, SO,, and a group >NR77

. . . 7 8 . . .
In an embodiment of the invention, R and R together with the nitrogen atom to which

they are attached form a 5- to 6-membered saturated heterocyclic ring that optionally
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may be used include one or nore (in any conbination)
of cycl opentenyl, cycl ohexenyl, phenyl, pyrazolyl,

wo bioamadosgli nyl , indanyl, thienyl, isoxazolyl, PCT/SE2004/001144
t hi adi azolyl, pyrrolyl, furyl, thiazolyl, indolyl,
i m dazol yl, benzim dazolyl, {giazolyl, tetrazolyl,
pyridinyl, pyrimdinyl or pyrazinyl . Preferred ring
syst ens i ncl ude phenyl, furyl, thienyl and pyridinyl.

furtBer dondprisesrh it ﬁi@ti’dgeﬁfatddil &hé AMERCy eIt rifg BER SfifmhBy Sibstituted
unsaturated 4-, 5- or 6-nmenbered ring optionally

with giispst onp gubstievent teg. loae o tea @mss@bet@ummndmlm setestpdrfrom

nal QRS PRl i B Moy S o R 1?%&?3 A %Ij‘yl’oﬁé’,c“ |

hydrRralloRs €, 0, EIRUKycBHRAY L 0k aegmglenw COOR29
e gen, ydr o

-CONE%&[BERZLSOQNRE%R RIGRINR, S SO2R2 1, G- C 4 al kyl ,

Cl-4 al kyl carbonyl, G -C 4 alkoxy, CG-C 4
alkylcarbonyloxy, C-C4 al koxycarbonyl, G -C 4

o SRR 8 A R
attat BRS RS 188- rﬁé}ﬁﬁérbﬁi 848t HERIDE R rih r:[)t‘\ziat ?Eﬁér&ﬂglfh%her

substituted with at | east one substitu

contiprzes w Biaf initctgyeh atdnndrp Retei@oydlic)rirmeetind @;dlofnmmmﬁh@gﬁby
panticularly chlorine) and G -C 4 al koxy
N pgrtlcularly nmet hoxy). 4 Each R i ndependently
represents hal ogen (e.g. chlorine, fluorine, bromne
ine), or -C, preferably q C4 , alkyl (e.g.

R Biﬁiki/)(?eacﬁtlﬁuépendbnﬂy%ﬁésent ﬁ)Qﬁb%H?N ra Q- Htﬁﬂaferdb%obm yl,
tert-butyl, n-pentyl n- hex opt i onal
Cy @bdkyltmbedylliy gamethe'h@tbommbowbﬂtarbwadl (chg alkengl (etgnethenyl,
or three substituents independently) selected from
PrOpy) fifyky ProPHaf e RUY eyl PaMol-eRY; hekdoimivhehepslgmiyher or

2-defifl BEA- 288 1TbF € -CPhREGERDIY - £ y :
r?eaﬂlllﬁg’xy, e?’ﬁg?(ﬂ/, 1-CPb 0'01-&, iyt (e.5. FhERNY eth§t, Y:propy,
isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl and n-heptyl) group, each group
being optionally substituted with at least one substituent (e.g. one, two, three or four

substituents independently) selected from hydroxyl —NR36R37 -COOR38

-CONR39R40 -SOzNR41R42 -NR SOzR , C1-Cg, preferably C1-Cy, alkoxy (e.g.
methoxy, ethoxy, n-propoxy or n-butoxy), C;-Cg, preferably C;-Cy4, alkylthio (e.g.
methylthio, ethylthio, n-propylthio or n-butylthio), C;-Cg, preferably

C1-C4, alkoxycarbonyl (e.g. methoxycarbonyl or ethoxycarbonyl) and a saturated or
unsaturated 3- to 10-membered ring system which may comprise at least one ring
heteroatom (e.g. one, two, three or four ring heteroatoms independently) selected from
nitrogen, oxygen and sulphur, the ring system in turn being optionally substituted with at
least one substituent (e.g. one, two, three or four substituents independently) selected from
halogen (e.g. chlorine, fluorine, bromine or iodine), hydroxyl, oxo, carboxyl, cyano,
C1-Cg, preferably C;-Cy, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl) and C;-Cg, preferably C-Cy4, hydroxyalkyl (e.g.
-CH,0OH, -CH,CH,OH, -CH,CH,CH,>O0H or -CH(OH)CHs;).
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n- propoxy or n-butoxy). In an enbodi nent of the
invention, gis OCor gis 1 and R4 represents hal ogen,
wo eoopaeseul ar chl orine. Il n an enbodi nent of t hBCT/SE2004/001144
invention, Rrepresents a group -R, -OR, -SR or -NR
R 3 7 In another enbodi nent ¢f the invention, R
represents hydrogen or a group -Ror - 78 NRR7 8 R
and R each independently represent hydrogen, Cl-Cl0
preferably Cl-Cg, alkyl (e.g. nmethyl, ethyl, n- propyl
i SO F n- butyl, isobutyl, tert- butyl n-p )
Examp f(y satmﬁémryapsatwagy@t%no IQrer@mﬁ:reddpng]sy@@w@ andR , which

i LR
R e

cycﬂﬂpﬁntdn\w cyclutegerdl, pdnyl,r pyrepliieiyer p@kﬁ{fmyl plperazmyl
i ndependent|y) selected from nitrogen, gen and

mosphqémulr thicrorph@dityl, dipedbicsiclof?. 2dﬂl]@?PFr8t)éf ngaéolvb tmaﬁghdmyl

SR N AN T T A
1m§1‘dP§1§11 tﬂéﬁﬂhﬁd @ﬁf%‘i‘ﬂ%ﬁﬁ' Yolras @y Bstdgs ridfm hal ogen

chl ori ne, uor i broni ne or 1 odine),
hydroxyl g - Cg, preferably Cl -, al koxy (e g.

nmet hoxy, _et hoxyp n-propox but oxy), C1-
Altﬁp@pgglabﬁiy a@ﬂRmmay éqg@y}qr g@tlteé wgth theepllnfygfq.'?.t@m to which they are

att?)clthgg gﬁr%i:ﬁ? Ay ﬁ%eﬁzg dso%l%}%cp Reg?ro%%chc rm)gépédq?gnally further
&"?e@'d%@\#rt cQHR SdafdrhOihdedehl ted GlontBitrogen, d

°°r|’3r éf erably WCl- , hydroxyal'koxy (e.qg. . 0- CHl ré)éﬁ%(%ygen o
sulphur—(@g@yﬁ@iﬁ@ﬂﬁb&ddi@l piperapimeft, ema’phg‘lirfyl_oﬂéhiqmorpholinyl), the

al koxycar bonyl (e. nmet hoxycar bon
hetéfq%ss(grc%\%%w ypnmﬂmub%l.t%%wgb |a§/ oeg subsfityegh{ecg jone, two or
thrbEsifbstif¥s %megpeﬂemlyys%h QR m -BR*N-RRPR4 &Jﬁz)t-NR57R58
where tis 1,2, 3, 4,5 or 6, -COOR"", -CONRPR®!| _50,NR*R®? .NR%*50,R®’
C-Cg, preferably C1-Cy, alkoxy (e.g. methoxy, ethoxy, n-propoxy or n-butoxy), Ci-Cg, -

preferably C1-Cy4, alkylthio (e.g. methylthio, ethylthio, n-propylthio or n-butylthio), C;-Cg,

preferably C1-C4, alkoxycarbonyl (e.g. methoxycarbonyl or ethoxycarbonyl) and Z”RSO.

| : : : 10 :
In an embodiment of the invention, R9 and R~ each independently represent hydrogen or

C1-C4 alkyl optionally substituted with at least one substituent (e.g. one or two substituents

independently) selected from hydroxyl —NR36R37 -COOR3 -CONR39R40

S0,NRMRY, NR*S0,R™, C-Cy alkoxy, C}-Cy alkylthio, Cy-Cg alkoxycarbonyl
and a saturated or unsaturated 5- to 10-membered ring system which may comprise at least
one ring heteroatom (e.g. one, two, three or four ring heteroatoms independently) selected
from nitrogen, oxygen and sulphur, the ring system in turn being optionally substituted

with at least one substituent (e.g. one or two substituents independently) selected from

halogen, hydroxyl, oxo, carboxyl, cyano, C1-C4 alkyl and C;-C4 hydroxyalkyl.
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cycl opentyl or cyclohexyl), - NRR, -COOR, -CONR R,
-S2NR R, -NR27SO2R2 8 and ZR6 8 . Exanpl es of

W@ 200806968l or unsaturated 3- to 10-nenbered  PCT/SE2004/001144
heterocyclic ring systens Rand Q R, which may be
nmonocyclic or polycyclic (e.@2 bicyclic), include one
or nore (in any conbination) of pyrrolidinyl,
pi peri di nyl, pyrﬁzoly? honopi peri di nyl ,

In pimtber @mbddimpént, RhamshR| | edch andeperdently tdpresdniam(dlrggen or C1-Cyq alkyl
pyrrolyl, furan thlazolg i ndol yl, quinolin

op@@wﬂv ORI R |wu¥w leasiopnp| SUDSLERENA Kol- yqne &R a%whsaflqems

e

-CRhel,6H,08)kyl optionally substituted with at |east
one substltuent (e.g. one or two substituents

[ ndependent ly) selected from hal ogen hydroxyl Cl-c4
koxy?2 Ci Ith|o Cl- 4 al
R hw? xysa%%epee% r@arsprmwm%%w % FE rszr%ﬂ& \ 24

1R R e g ey GET eterably
C80h atliorpeirborfy] adg Iﬁ’etﬁaﬁ)"tatb@d?lpﬁl’bﬂﬁﬁtybatb@@m €504 alkenyl (e.g.

hydrogen or Cl1-C4 al kyl 9 10 optionally substituted by
ethehiR, Rrop-B8-eAyB proB-2Ainy&r et li- Ma'll,ypenMieemyR heaplee}elntlspte -enyl or

B s e RS alF@ @ orfah BT F-bpy.

B L DR SOF B PR B Ap ALk P s

beﬁlgb@ﬁbl@ﬁlyfshﬁmtﬁﬂeﬂ r“qgeai Je@xcyr@esmbanderﬁlqé phoie, awy] thrb@br four
optionally further T‘$I‘ISGS abrid 4grou e7J.
subsyiruestsi lﬂdfPWPde%]leé?l?(a'F §rpm lpfdﬁérybnlﬁl} rmrﬁé nyl ,

_chNPRRMPNIA IR NR¥50,R>?, -NR®C(ORY, Cy-Cg, preferably

C1-Cy4, alkoxy (e.g. methoxy, ethoxy, n-propoxy or n-butoxy), C;-Cg, preferably
C;-Cy4, alkylthio (e.g. methylthio, ethylthio, n-propylthio or n-butylthio) and C1-Cg,
preferably C;-Cq4, alkoxycarbonyl (e.g. methoxycarbonyl or ethoxycarbonyl).

. . . 11 12 .
In an embodiment of the invention, R and R~ each independently represent hydrogen or
C;-C4 alkyl optionally substituted with at least one substituent (e. g. one or two substituents

independently) selected from hydroxyl —NR45R46 -COOR -CONR48R49

S0,NRR™!, NRZ50,R%?, -NR®PC(0)RY ;) Cj-C4 alkylamino,

di-C1-C4 alkylamino, C1-C4 alkoxy, C1-Cy4 alkylthio and C;-C4 alkoxycarbonyl.

In another embodiment, R11 and R12 each independently represent hydrogen or C{-Cy4
alkyl optionally substituted with at least one substituent (e.g. one or two substituents
independently) selected from hydroxy! (e.g. methyl, ethyl, -CH,CH,OH or
-CH,CH,CH,0H).
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di azabi cycl o[ 2. 2. 1] hept-2-yl), the heterocyclic ring
being optionally substituted with at | east one
waealshiveent (e.g. one, two, three or four subBCT/SEXN/@1144
i ndependent|y) sel ected from hal ogen (e.g. chlorine,
fluorine, brom ne or iodine),;zshydroxyl, G-C
preferably Cl-C4, al koxy (e.g. nethoxy, ethoxy,
n- propoxy or n-butoxy), CG-C 6 , preferably (i -C4,
Z, & lkayd Zhi indf(pengentl}la%bl}ekém iabonét®)8,tS0 <$,02n SINRPyCt-halkylene, or a

n- but hi o) preferabl

ANy - MR 6 GHEOr S OB moHhers 0 DR 8H or
-CH(OCH)CH 3), CG-C 6 , preferably Cl- 4, hydroxyal koxy
(e.g. -0-CH 2CH2OH or -0-CH 2CH2CH20H), C -C 6

In Bfl ehbbafeht onyﬁ)\se‘?ﬁltlég)zy%aﬁﬁpﬁy lin ae%e@de&ﬂ?%%ﬂé@éﬁ@é b&y o,

2get hoxycar pref er

>N:B(clcnralgfythp {@((H.,) coy cpreferabyby & borsdycl obutyl 12 29 n 1 -
cycl opentyl or cyclohexyl), -NR R, COOR , -CONR R

“SCPNR R, -NR34SO2R35 , ZR 6 9 , (CH2) BNR7V 1,

68 7
r S%r o mﬁd%p%%@% O%RZ%(B?&@%& Bas- tgg%rg%?ax\pﬁ’ﬂg 'J}eé}lf!rably 5
ménlBé?e@mle%mgh@ﬁﬁg cOhpfili8g Tr@i'hemd @'i)refaaﬁl'}dl R 3 RAEhBR preferably

h the nitrogen atomto which they are attached form
2ta 35hett:maﬁarmﬂmteelcfr@amurcfg‘ee,cb;dygereami:gut;bhm whioly hetesdcyclic ring is
opt i onal I%/further conprises a ring nltrogen atom_ the

suh%tt@t%éy@ ieéstﬂnﬁgu%twgt E?pﬁ OB LY P 9r§1m§ssv stifperys igidepengently)

SRR RGP OB S e SHBBALA AR omonaty

suBdLF@XY by & bt oRb kibstifileRt se@:c% ﬂi‘éﬁﬂ'h@ ah k‘é/ 3 ,ch@m@"ﬂﬂ&me
12 29 hydroxyalkoxy, Cl-4 alkoxycarbonyl

bromileqaliddihe) ,-nNR, Ryano, CXIT 1,6 all@OﬂR%@Rﬁ)xlcarmeﬁﬁZF&%
and - NR34SO2R35 . 7.8 | n anot her enbodi ment
pr?fs’@sbh%n Ay heione whigh alid Brounantks QRHPRH % swéyma?ee by R least one

suﬁét{u‘?e%@ o%r M (?r t{uL sgﬁm% 1ﬁ?%p%ﬁ%#{tlﬁé rge:qe:cted from halogen (e.g.

er O [Tc ri ng I ona
chlorine, fluorme bromine or 1od1ne) and hydroxyl.

R R R R R R R19 R20 andR each independently represent hydrogen or

C;-Cg, preferably C1-Cy4, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl or n-hexyl) optionally substituted by at least one substituent (e.g. one,
two or three substituents independently) selected from hydroxyl, halogen (e.g. chlorine,

fluorine, bromine or iodine) and C;-Cg, preferably C|-Cy, alkoxy (e.g. methoxy, ethoxy,

n-propoxy or n-butoxy).

R R”, R* R®, R RY R% R¥ R R R%% R, R* and R each
independently represent hydrogen or C;-Cg, preferably C;-Cy, alkyl (e.g. methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) optionally substituted
by at least one substituent (e.g. one, two or three substituents independently) selected from

hydroxyl, halogen (e.g. chlorine, fluorine, bromine or iodine) and C;-Cg, preferably

C1-Cy4, alkoxy (e.g. methoxy, ethoxy, n-propoxy or n-butoxy).
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conprises a ring nitrogen atom the heterocyclic ring

bei ng optionally substituted by -NR 11R12 9 10 R and R
weawh/odeependent |y represent hydrogen or a Ci PCI/BE2004/001144

preferably Cl-C4, al kylcarbonyl (e.g. nethylcarbonyl

or ethylcarbonyl), -C7 alkemgd (e.g. ethenyl,

prop-1-enyl, prop-2-enyl, but-1l-enyl, pent-1-enyl,

hex- 1-enyl, hept-1-enyl or 2-nethyl-pent-2-enyl) or

Cl-C7, preferably QC4, alkyl (e.g. nmethyl, ethyl,

- | , bubqy |
361 RF;:on l, R3?p 31?243%( gﬁzy’ %ﬁnﬁbyht yﬁtjssg?slt 47 w[ﬁ;ﬂ%ﬁ% R,51 R and
\ph t
15 RELA AP, Bl L e BB B3, e oo
ethj’ll[“ Adrbfﬂ lsﬁ-lbﬁﬁfq Q%kfug?{?e_ Sogyﬁléyjﬁentyl ﬁ% féa Oéng 1y &ptidRally |

subﬁﬁitu(éd(by, at ﬂxraetf @Tealubyatﬁbm .8 qncaM«DuMh(ee sgbstitlmatrmnﬁependently)

sele%tg%%x gr’&hp@ a{q_geg (Q ﬁgo? y Oxr¥qq flgoruéqcﬁmrplhg ]:gre {o%?rle){ and C-Cg,
Cl- 4,
BSOS TARSS M Bhe Gf PALSN
ethoxycarbonyl) and a saturated or unsaturated 3- to

0 r r4eNgs&Yy shen whigseh Y £ O3l i at ast
R %Rg%ﬁgRﬁgﬂi‘ejﬁoBﬁ %rﬂ%belggl Rg%,eR&?Rgg R@érﬁgéamd Régfﬁachl ng

het tons in ndent sel ro en,
indgE GRS JAORCR e %gprg&re@mﬁf ol (e geenst, ety
n p%o?yi ?&%k’(&é)ﬂ/l Sr%’ét& ?}é&ﬁ%‘%rﬁ §§ﬁ§ltoqrﬁel%e§('§8 1‘(;)nael‘py substituted
by dttﬂ@k@pmﬁﬂlmﬁﬁ(@ lcesicevd bpﬂﬁ‘r&aﬂu@&ﬂﬁerﬁ?lrﬂep&ﬂakﬁﬂy)r&@lected from
fluorine, bromne or iodine), hydroxyl, oxo, carboxyl,

hydsgrehohalggendee. Cblpéﬂerfhmyemomme liRgine) endyC 16t prpferably C-
but yl ,
Ca Ky, PR et o bR NP By AP G G 6

preferably Q 4, hydroxyal kyl (e.g. -CH2ZOH, -CH2CH2OH,

r ( 9 10,£xanpl es of saturated
R7Oo R u,rR at Rr a,tlgg SCH 79_0 m&ﬁ(ﬁﬂ érzd)e(am};n isdeptadentlRréprekeRt
whi ch

hydrogen or C1-Cg, preferably C1-Cg, alkyl (e. g. methyl, ethyl, n-propyl, 1sopropy1 n-
butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) optionally substituted by at least one
substituent (e.g. one, two or three substituents independently) selected from hydroxyl,

halogen (e.g. chlorine, fluorine, bromine or iodine) and C;-Cg, preferably C;-Cq4, alkoxy

(e.g. methoxy, ethoxy, n-propoxy or n-butoxy).

In an embodiment of the invention:

pisOor1;

R1 represents halogen;

X is C(O)NH or NHC(O);

nis1,2,3,4o0r5;

within each grouping, CR5R6, R5 and R6 each independently represent hydrogen or
C1-Cp alkyl;
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may be nonocyclic or polycyclic (e.g. bicyclic),
i ncl ude one or nore (in any conbination) of

waeywsomoepyl , cycl obutyl, cyclopentyl, cycl ohergl/SE2004/001144
bi cycl o[ 2. 2. 1] heptyl, cycl opentenyl, cycl ohexenyl,
phenyl, pyrrolidinyl, piperiginyl, piperazinyl, nof
hol i nyl, thionorpholinyl,
di azabi cycl o[ 2. 2. 1] hept - 2-yl, pyrazol yl,
t hRazepredntsydn, unsadaitod 4- thIb-@eybered siag 3gatntlwhich may comprise at
t hi adi azolyl, pyrrolyl, furyl, thiazolyl, indolyl,

leaptring aing| qﬁteroaiemzaemctﬂ:dimw hitrogen,xyEer and seulpmlz,ahgf ting pistem

bel%ra Bg%@ly\ﬁugﬁ&&ﬁ@uﬁf ra? i%’lé%g SBR?‘{%C%%%‘?{( ﬁtg&gtéaﬁ%gen and C1-Cg

ﬂkﬂ* .ached forma 4- to 7-nmenbered saturated

eterocyclic ring that opti gnal | y,f@rther conprises
OnR’ e¢presautsriiydgpgeatoe agaduprR iondNReRdent |y sel ect ed
from ni trogen, oxygen and sul phur (e.g. pyrrolidinyl,
p| pe‘r@,dl nyl, piperazinyl, nor phoI i nyl or

@no oI|n t.he hetero LC i
op ks GRART yeefiabesPEn Bt oS pisket b Sy cetiansly
SmggugﬂigpeNRPmb ofr t hree substltuents i ndependent | y)
selectedfr(g] (§ -NR R, -(CH2)t-NR R where t is
1, al®ern&jvelly, B> amd tog@ﬁfﬂﬁ'@h the-nDENRAECGIRGN 10 whisGRNRGZERBttached
3, -NR64SQ2R65 , -C, preferably G-C 4 , al koxy
for(nea o to.éemﬁ@'n)byredégmg,d hqﬁergpyyﬁ;@)(y\g&hatrppygp@}oy@rthg comprises a

ring R Rl e Praftat it o) By g 'R or

Cargg)@ﬁerably g -C 4 , al koxycarbonyl (e.qg.
netgoxycqbbonyl or ethoxycarbonyl) and Z"R . 9 10 In
anRerho® meath iofletenderitinrepiesamn hy@ogemiorC e&ghlkyl optionally
i ndependent]y represent hydrogen or Cl-C4 al kyl

suttsatqt%wth gt eay onp sulstitient felecid fremdwdeoxal; sémslst i tuent

1 13
{50 RORR Sy R YRl B ) ] gl
subs&%l%h at re&!ﬁ?oﬁ@g&suu@nt Selétted teomhydfekyCA al kyl thi o,
Q C 4 al koxycar bonyl

In a further embodiment of the invention:

pisOor1;

R1 represents chlorine;

X is C(O)NH or NHC(O);

nis 2;

within each grouping, CR5R6, R5 and R6 each independently represent hydrogen or
methy];

R2 represents phenyl optionally substituted with one or two substituents selected
from chlorine and methoxy;

R3 represents hydrogen or a group -R7 or -NR7R8;

qis 0;

R7 and R8 each independently represent hydrogen or C;-C4 alkyl optionally

1
substituted by -NR9R 0
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and a saturated or unsaturated 5- to 10-nenbered ring
system whi ch may conprise at | east one ring heteroatom
w@ enog/oowee, two, three or four ring heteroat onBCT/SE2004/001144
i ndependent|ly) selected fromnitrogen, oxygen and
sul phur, the ring systemin tgrn being optionally
substituted with at | east one substituent (e.g. one or
two substit uen ts |€dependent ly) selected from hal ogen,
hy dftemytllveljbm arieR bpgyther witA e nifthgdd Abiytd whish thpy ffehttached
hydr oxyal kyl . 9 10 I n anot her enbodi nent, R and R each
fommdépmﬁimmbﬁrﬂdaamgtedlhﬂhy@ydgmmgﬁmmpt@aﬁﬂ fuyther comprises a
ptional | |tut dW|t as substit 12
ring G Eeg AeTBr Bl R PSE PRGN SRS by &y or
Caltb hydroxyl (e.g. nmethyl, ethyl, -CH2CH2OH or
OH). 11 12 R and R each i ndependently
%ﬁﬂl feyichi ingependentdy fSpreSent hydmigen abCy-CGlallA optionally
alkylcarbonyl (e.g. nethylcarbonyl or ethylcarbonyl),
suliatm@gql withett é?«aatmry sailstmdlent stleassd ramduydyaxyl;eangl
dXx ndon th car bon nyl ..
Ry, S8 Ronghen ipepsaacy Pprea%é@bémf%?ﬁ- S5 ppgionally
Y;
Sugé-sa?rr'%:,\tf3 %wﬁtﬂg{'&ﬁa&?&h{g#uﬁlhem %apgéwlfrpre era }'y Cl- 4,
al kyl (e.g. nethyl, ethyl, n- propyl |sopropyl,
n-butyl, isobutyl, tert- butyl tpent , _h-hexyl and
In an R@pPYimeng phillp inweation Greeopiprander spnileB)is gelected from

Ch Mo GRS RO R B T e b firlae O

BRI R BT g O e 0T

- (RO BC( 6 Rboéo-2 - [Chet K31 B- (m@hﬁﬁm[rmbﬂ)mpﬂlarﬁiﬁp] alguimoyingd-Pgmethyl-
nmet hoxy, ethoxy, n-propoxy or n-butoxy), G -Cqg,
bep?e@PEfloﬁﬁMjméﬂ- 4, alkylthio (e . met hyl t hi o,

T T S —
06-CHl 51820/ R AN (2 phehledtd/])-5-quinolinecarboxamide,
(BR)-N-[6-Chloro-2-[3-(ethylamino)propyl]-5-quinolinyl]-B-methyl-
benzenepropanamide,
(BR)-N-[6-Chloro-2-[3-[(3-hydroxypropyl)amino]propyl]-5-quinolinyl]-B-methyl-
benzenepropanamide, |
3,4-Dichloro-a-methyl-N-5-quinolinyl-benzenepropanamide,
(BR)-N-[6-Chloro-2-[[2-[(2-hydroxyethyl)amino]ethylJamino]-5-quinolinyl]-B-methyl-
benzenepropanamide,
2-Chloro-N-[6-chloro-2-(1-piperazinyl)-5-quinolinyl]-benzenepropanamide,
2,4-Dichloro-N-[6-chloro-2-(1-piperazinyl)-5-quinolinyl]-benzenepropanamide,
4-Chloro-N-[6-chloro-2-(1-piperazinyl)-5-quinolinyl]-benzenepropanamide,
(BR)-N-[2-[(3S)-3-Amino-1-pyrrolidinyl]-6-chloro-5-quinolinyl]-B-methyl-
benzenepropanamide,

N-[6-Chloro-2-(1-piperazinyl)-5-quinolinyl]}-2-methoxy-benzenepropanamide,
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In an enbodi nent of the invention, R and R each

i ndependently represent hydrogen or Cl-C4 al kyl
we@piosoombd y substituted with at | east one subsl’(ET/ﬂmot)4/001144

(e.g. one or two substituents 45 46 47 48 49

i ndependently) selected fromiydroxyl, - NR R, -COOR

, -CONR R, -SNR50R5 1, -NR52S2R5 3, -NR6 6C(O R67

, CG-C4 alkylam no, di-C -C4 al kyl am no, Q C4 al koxy,

CIBRYANV-§6-Chlldrhi26[ (ASHe3 OB~ GAiran yipoopytiamiron)yil- pyridlidiiy1}-f-quinoliny1]-B-

anot her enbodi rent, R and R each i ndependently
?téﬂr@%‘é?ﬁepfﬁﬂﬁﬂﬁﬁﬁﬁ’ or G -C4 alkyl optionally

b
o bt Ahap SRR HE T b b Bt
qtﬁ&lﬁyﬂﬁﬁh’fé]ﬂyl -behAMép roFé}ld%Qf@,m or - CH2CH2CH2OH) . 78 Z,
i ndependently represent a bond, O S, SO
SQ2, N-pRh]ore-2a( lkyibemeinyhr5-quigelinyp) becr)(z@k@)opaﬁarmde
NR79( CH2).i - 6- - wh
o W b 3SBcmont-UrORHE e O n ey Lfghipeo: "

[ , l.y represent a bond, O 78 >NR or a group
beh%%%—f%%g‘%%‘dg preferably a bond. R, R and R
I ndeneRResHN-j6-EHRHEBRBE)-B &t2- ﬁl}zd?by}lettgﬂ)aﬁnﬁo] t-pyrrolidinyl]-5-

6- menbered, preferably 5- nmenmbered, heterocyclic ring
qtmmmwllé:engertepmpmlamldeA preferably 1 to 3 and rmre

e o s R A
plgé;pﬁ,?]écg%gg%pym@t | east one substituent (e.g. one two

ree substituents independently) selected from

hy drpK$5)-3-Ahinanidp yadolidisyd ]-Ghvhidio e B2l elopenyl)BghyTess
further be optionally substituted by at |east one
ql@m@?i’—ﬂtrb@mmlé%l ect ed from hal ogen (e.g. chlorine,

%bﬁ&?%ﬁﬂzq IgoRbsRy ﬁ@g@f@&%ﬁ-&@-ﬁy@&yemw)amino]-1-

ygﬂé)ﬁti gﬂbf éuﬁ&hﬁemﬁ)‘oﬂ(ﬁu&r oup which al kyl group can be

tio substituted by at |east one
1-[6-Chloro-5-[[[2-(2,6-dichlorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-

piperidinecarboxylic acid,
1-[6-Chloro-5-[[[2-(2-chlorophenyl)ethyllamino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid,
1-[6—Chloro-5-[[(2,2-diphenylethyl)amino]carbonyl]—Z-quinolinyl]-4- |
piperidinecarboxylic acid,
1-[6-Chloro-5-[[(2-phenylethyl)amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid,
1-[6-Chloro-5-[[[2-(2-fluorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid,
1-[6-Chloro-5-[[[2-(2-methylphenyl)ethyl]Jamino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid,
1-[6-Chloro-5-[[[(25)-2-phenylpropyl]amino]carbonyl]-2-quinolinyl]}-4-

piperidinecarboxylic acid,
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substituent (e.g. one, two or three substituents
i ndependently) selected from hal ogen (e.g. chlorine,
\V@hMﬁmmmas brom ne or iodine) and hydroxyl. " PBCT/SE2004/601144
, R, R, R, R, R, R, R, Rand R
each |ndependently represent jRydrogen or Cl-C6,
preferably CL-C4, alkyl (e.g. nethyl, ethyl, n-propyl,
i sopropyl, n-butyl, isobutyl, tert- butyl n- pentyl or

n- hescszhbor@m[zn(zaéﬂwrow&wetuyueﬂ[bm @leﬁyﬁﬁﬁs ORBE4H-1,2,4-triazol-4-
substituent (e.g. one, two or three substituents

ﬂ)hQEM®NMEﬁI5ymnsmhaRIMMwhn®mﬁm®droxyI hal ogen (e.g.
chl orj rom ne or jodin and G -Cg, ..
pref]eté(;gh %dﬂZ 959?*@@86%@ ar@waxzfgggohnyﬂ-“-

utoxy) R22, R23, RR4 , R25, R26 ,
pl%gf&%%%é%‘h%@ ', R32 , R33, R34 andR35 each
anura@l&naﬂgmtdayemﬁanysswe tabpedangant wivaies: Cg, preferably

Cl-A4, alkyl (e.g. methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert- butyl n- pentyl or n-hexyl)

S B bl S oS BB BB e i
ad?ﬁ o‘ﬁ%ﬁﬁgs& %Wﬁingﬂ*)ho&ﬁ flgﬁaﬂé&eh}gﬁ &H(l)rgfef efd BPronndc citrate,

uori ne, rom ne or pre

méldateand sdlisEPsitnddewh ph’&tpﬂ’l@ﬂ(@l and$utphiitic adidoriapasteOdspect, where the
n-butoxy). R36 , R37 , R38 , R39 , R4 0, R4 1, R4 2 ,
compognd 1S|:§3pﬁﬁc1ermky @ldlC,Mlt@blRﬂ_altﬁ inclpde base s@s sych aRg;n alkali netal salt

foERf5x2 b(}cg?rgr A al&%deégtg ayslaﬂ {(réreeo nggnt hé{ ar é)lr réngsrlum an
orﬁarﬁé %ﬁ]e'salﬁ&pé'x% e trféﬂﬁl‘l’éxﬂﬂne th&PRYiNE, V-6t Elg{i/’ééfrﬁﬂlme
pentyl or n-hex optionally substituted
Nledaifiparitine lpb@:talrteuénbbm()&rgme WA/ -dibewzyltethliinme or amino acids for
substituents i ndependently) selected from hydroxy
CXREIPJEPIng. eTgere émﬁydqq Rere thin @ %@on BF &fHPH éenwdmédmﬁh? number of

chél{gﬁg%nc hs E af%PX)h C%th{: 8at1<3ns ohgﬁloglg F\%é)reffe %Lgpl?{drﬁgeeutwally

acceﬂ?@lﬁe salﬁﬁ.%h dRQ‘Hlond@@all R62 , R6 3, R64 , R65 , RG66
R67 each |ndependently represent hydrogen or Q Cg,

preferably Cl-A4, alkyl (e.g. methyl, ethyl n- pr opyl ,
|sopropyl n-butyl, isobutyl, tert penty

I
Exa rrwée;@};} OB‘@PFW?aqu f9rrgtg5 & |a{1cglp}égmaceutlcmy acceptable salts grrsolvates

thereof, include:-
6-Chloro-2-methyl-N-[(2R)-2-phenylpropyl]-5-quinolinecarboxamide, hydrochloride,
6-Chloro-2-methyl-N-[(25)-2-phenylpropyl]-5-quinolinecarboxamide, hydrochloride,
(BR)-N-[6-Chloro-2-[methyl[3-(methylamino)propyl]amino]-5-quinolinyl]-B-methyl-
benzenepropanamide ditrifluoroacetate,
(BR)-N-[6-Chloro-2-(1-piperazinyl)-5-quinolinyl]-B-methyl-benzenepropanamide,
6-Chloro-2-methyl-N-(2-phenylethyl)-5-quinolinecarboxamide,
(BR)-N-[6-Chloro-2-[3-(ethylamino)propyl]-5-quinolinyl]-B-methyl-
benzenepropanamide dihydrochloride,
(BR)-N-[6-Chloro-2-[3-[(3-hydroxypropyl)amino]propyl]-5-quinolinyl]-B-methyl-
benzenepropanamide,

3,4-Dichloro-a-methyl-N-5-quinolinyl-benzenepropanamide,
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by at | east one substituent (e.g. one, two or three
substituents i ndependently) selected from hydroxyl,

wha2dosgexrcg e. g. chlorine, fluorine, brom ne or POUSEE®)4/001144

and G -Cg, preferably G- C4, al koxy (e.g. nethoxy,
et hoxy’ n_ pr Opoxy Or n_ but OXMb. n nm-on n n n n n n n

,., R, R, R, R, R, R,R,R,RandR
each |ndependently repr esent hydrogen or G -(Cg,

PR V-p Chlded-202 - [@- Kydrofﬁtl@l)aﬂﬁﬁd]h’ﬂhyl]%mﬂ]-ﬁ cﬁnmﬂm@mtﬁ -methyl-

i sopropyl, nbutyl, isobutyl, tert-butyl, n-pentyl
benzdmemppanampdc dﬁaﬂtq«chkmidsl ituted by at |east one

s one, two or thr bstituents .
ﬁ&iﬁ ﬁ-ﬁéfﬁyreéﬂéw%wmw ilwﬁ %e%qnsgr@ﬁalgaéma?
|- fluorine, bromne or iodine) and G -Cg,
dl@a ?%Irl(g Cl-4, al koxy (e.g. nethoxy, ethoxy,

ng ﬂfDlBBPéYo-M[%m(b&b%Yl) pipkfaz1)eSrheidbn®N|-b&izehdiopanamide
invention: pis or 1; Rrepresents halogen; Xis
dilgd@)dikerisie, NHC(O), nis 1, 2, 3, 4or 5 wthin each

gr aupi ng, R, and Re i nd ntIyre
O B 55 o 0L AP0 L gEReRdent L Lo g s
di ydg@chﬁor[@nbered ring systemwhich nay conprise at
1?east one’'ring heteroatom sel ected from nitrogen,

OOV (2@ 53-8} apiti6- 1 ;]ﬁ)hﬁ)lifdﬁrryg] -6 BlofITb RRinvdin PRIE-meeiyl-y
substituted with at | east one substituent sel ected
benizepapioabragaide.and C i -C al koxy; 3 7 7 8 R represents

hx,d[r Si6ros- -( f p(r:})re(r)a%?nyl)RS qumol\I nyl?Z m&hoxy B)énzencpropanamlde
(BR)-N-[6-Chloro-2-[(35)-3-[(3-hydroxypropyl)amino]-1-pyrrolidinyl]-5-
quinolinyl]-B-methyl-benzenepropanamide,
(BR)-N-[6-Chloro-2-[(3S)-3-[(2-hydroxyethyl)amino]-1-pyrrolidinyl]-5-
quinolinyl]-B-methyl-benzenepropanamide, dihydrochloride,
N- [6;Chloro-2-( 1-piperazinyl)-5-quinolinyl] -benzenepfopanamide,
N-[2-[(35)-3-Amino-1-pyrrolidinyl]-6-chloro-5-quinolinyl]-2-chloro-
benzenepropanamide,
2-Chloro-N-[6-chloro-2-[(35)-3-[(2-hydroxyethyl)amino]-1-pyrrolidinyl]-5-
quinolinyl]-benzenepropanamide,
1-[6-Chloro-5-[[3-(2-chlorophenyl)-1-oxopropyl]Jamino]-2-quinolinyl]-4-
piperidinecarboxylic acid, potassium salt,
2-[(35)-3-Amino-1-pyrrolidinyl]-6-chloro-N-[2-(2-chlorophenyl)ethyl]-5-
quinolinecarboxamide,
6-Chloro-N-[2-(2-chlorophenyl)ethyl}-2-[(3S)-3-[(2-hydroxyethyl)amino]-1-

pyrrolidinyl]-5-quinolinecarboxamide,

1-[6-Chloro-5-[[[2-(2,6-dichlorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-

piperidinecarboxylic acid,
1-[6-Chloro-5-[[[2-(2-chlorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-

piperidinecarboxylic acid,
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R and R each independently represent hydrogen or Q C4

al kyl optionally 9 10 substituted by -NR R, or 7
wa@bdosnomts vel y, R and R together with the nitrpgESEROM144

to which they are attached forma 5- to 6-nenbered

saturated heterocyclic ring t40at optionally further

conprises a 11 12 riinngg niittrroo®geantom the

het e | Cr ei ng .opt.i onal substituted b -NR

R ot CaE DIk G e f kg By heTaRe Rl -
pipﬁpﬁﬁ%ﬁfyoxpmﬂg&@,%etgfe’c -C4 al kyl optionally

substituted with at [east one substituent sel ected

f r ond-F6r@hloxy5: [[@Asheh Fledd ) Rnatdc b @BLI qagergngant | y
represent hydrogen or Cl-C4 substituted with at | east
Pipsfidinagpdorylitertid.sel ect ed from hydroxyl. In a further

enbodi o.f..4,he 1 nvention: is 0,or 1. R . .

- opr oL Hler O e BiSihen By Risrgino lepesony-Zrauiaolinyll-4-
pipdridieRa®RB&Nigiupi ng, CR R, R and R each

i ndependent|ly represent hydrogen or nethyl; 2 R

r eprieEe@hlorphdigH2antthpipaddyy)etiybiaiidalt @Bonyil - D-qaieligy]-4-
.two substituents sel ected
piperidinecarboxylic acid,
1-[6-Chloro-5-[[[(2S)-2-phenylpropyl]amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxyiic acid,

6-Chloro-N-[2-(2-chlorophenyl)ethyl]-2-[4-(1,5-dihydro-5-0x0-4H-1,2 4-triazol-4-

. yD-1-piperidinyl]-5-quinolinecarboxamide, and

1-[6-Chloro-5-[[[2-(4-chlorophenyl)ethyllamino]carbonyl]-2-quinolinyl]-4-

piperidinecarboxylic acid.

Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It will
be understood that the invention encompasses all geometric and optical isomers of the
compounds of formula (I) and mixtures thereof including racemates. Tautomers and

mixtures thereof also form an aspect of the present invention.

The present invention also extends to suitable prodrugs of compounds of formula (I), i.e.
compounds which are hydrolysed in vivo to form compounds of formula (I). Thus for
example where compounds of formula (I) include a carboxy group, these may be in the
form of pharmaceutically acceptable esters or amides. Suitable pharmaceutically
acceptable esters of formula (I) for carboxy groups include C,.salkyl esters, for example
methyl or ethyl; C,.salkoxymethyl esters, for example methoxymethyl;
C,.salkanoyloxymethyl esters, for example pivaloyloxymethyl; phthalidyl esters;
Cs.gcycloalkoxycarbonyloxyCi.salkyl esters, for example 1-cyclohexylcarbonyloxyethyl;
1,3-dioxolan-2-ylmethyl esters, for example 5-methyl-1,3-dioxolan-2-ylmethyl;

Ci.salkoxycarbonyloxyethyl esters, for example 1-methoxycarbonyloxyethyl;
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fromchlorine and nmethoxy; 3 7 7 8 R represents
hydrogen o r a group -Ror -NRR; gis QO 7 8 Rand R
we@2mh/oordependent |y represent hydrogen or C - CACEBR20D4/001144
optionally 9 10 substituted by -NRR, or7 8 .
alternatively, R and R togetldr with the nitrogen atom
to which they are attached forma 5- to 6-nenbered
saturated heterocyclic ring that optionally further
anypegir oy tmethytiesters andugome-tar dgreN-(Gi-eatkyl) harsined dew@of; dbi example

N AP i RisbRe st et end Notapmimskerigny st esers and

: ] I iy 3 i hoa

Y80 450 R o RS QTS PRI b e

clebalie estadofh @AKFLUNAGE BRE Stioy coRRIBSENhydryLy gx%ﬁﬁ iQfor example,
Q C4 substituted with at | east one substituen

a pharmeceaticdlhyoreckptablo gster whishancleansddi therttunwin drhaeimal body to
selected from

i nvention the conpound_of forpula (1) is
Pr%‘ﬂ’éﬁ F‘ber%*}f%‘ltﬁéftiw&p@‘tpc Spisgble ngﬁgﬁﬁ%fﬁsfﬂ»p pqceptapigientsrsi faphydroxy
e L R AR R R T e o XA

- phemyllzexigninde be substituted with aminomethyl or N- substituted mono- or di-

(b/?)-7V-[6-Chl oro-2-[ net hyl [ 3-(net hyl am no) propyl ] am
Ciralky agisomsthyhyfor example AyanbieomenElbeervahesi¢rs end

4-1&!%{@31ﬂ§py%&$§%éﬁ8%gh€s&%§ rf%%l{*mnXclezlticsallglualccr:]ecf)ltzllbrfé/ lu]m'des are
similarly in-vivo hydrolysable to yield the parent acid, and include C, ¢alkylamides such as

acetamide.
The present invention further provides a process for the preparation of a compound of
formula (I) as defined above, or a pharmaceutically acceptable salt or solvate thereof,

which comprises

(a) reacting a compound of formula

wherein L' represents a leaving group (e.g. hydroxyl or halogen) and p, q, Rl, R3 and R4

are as defined in formula (I), with a compound of formula

_ 5R6) —R?
H,N (CRSRS), R(III)

wherein n, R2, R5 and R6 are as defined in formula (I); or

(b) reacting a compound of formula



10

15

20

6- Chl oro- 2- net hyl -/ /- (2- phenyl et hyl ) - 5- qui nol i necar box
am de,

W@ 2o3)pedeés [ 6- Chl or o- 2- [ 3- (et hyl am no) pr opyl ] - SPCSEOh4/601144
yl 1- b-nethyl benzenepr opanam de,
(b/ ?)-yV-[6-Chl oro-2-[3-[(3-B¢dr oxypr opyl ) am no] pr opyl
] - 5-qui nol i nyl ] -b-methyl benzenepr opanani de,
3, 4-Di chl oro- a- net hyl - /W|-5 qui nol i nyl - benzenepr opanam
i de,
(b/?)-L"N-[6-Chloro-2-]
am no] - 5- qui nol i nyl ] -

2y (RYet hyl ) ani no] et hyl |
yl bepzenepr opanam de,
2-Chl oro-i V-[6-chl or o2 RI = ||:‘|§1yl) -qui nolinyl]-
benzenepr opanani de,
2,4-Di Ch|10r%-l V- [ 6-chl oro-2-(I - pi pera2|¥1yl) 5-quinolin
wbelrc]m pemzkrmprann&m dedefined in formula (I), with a compound of formula
4- Chl oro-i V-[ 6-chl 9_5@@ L(@WS?Zl rﬁi) 5 qui nol i nyl] -

benzenepr opanani de

w elreﬁgﬂ_,] _re%gﬁ?g%srﬁ%]‘eg{élnﬂg gﬁo&gr(%r m? z llaloggnh)lagcrl% Eg %ﬂ Qn% R6 are

i (L pi perazinyl)-5-quinolinyl]-2-net hoxy
28 fé%@é?é’%‘?‘%‘%%ﬁ%m“’ae (b/ ?)-i V-[6-Chl oro- 2- (35) - 3-[ (3-h

ydroxypropyl)am no] -1 -pyi tolidinyl]-5-quinolinyl]- b-
nmet hyl - benzenepr opanam de,7

(€)X bi whep\R [ EPTSRETSS &-E0Up(- é@ Rs I[Eegmgmmpﬁw feaputo] - |
-pyrrolidinyl]-5- X — (CRSR®) —R?
qui nol i nyl ] - b-met hyl - bdnzenepr opariani de,
N-[ 6- Chl or o- 2- (1- pi perg -SF%HnollnyI] benzenepro
panan de,
N-[2-[(35)-3-Am no- | I|d|nyl] 6- chl or o- 5- qui nol i n

yI]-2-chIorobenze
2-Chloro-i V-[6-ch _3- 1’(2 hydfMdxyet hyl ) ami no

RERAICE AT T fapegen e
afla‘t&ﬁ@r@éﬁﬁﬁ&lﬁ%%%l&ﬂﬁn&ﬁ ;ﬁ@hét@)yinh D, q, X, RLRZ R CRCTICIN

pi peri ecar boxyli c aci
deBnéd B prmduldi)n evith pyormmpdund iofi Yorinube @‘i]l)orH)NR R wheremR andR
L™-[ 2- (2-chl or ophenyl ) et hyl ] -5- qui nol i necar boxan de,
argasCheifioed in fprfnala(@s; ohl or ophenyl ) et hyl ] - 2-[ (35) - 3-[ ( 2- hy
droxyet hyl )am no] -1 pyrrolidinyl]-
5- qui nol i necar boxam de, .
] - [ Gothlret RpRséd ZF&% 6 Div btk ®' AP BE BRI ¥hBBRIBOLS R, alkyl
bonyl ] - 2- qU|noI|ny E
group, reacting a compound of formula (VI) as defined in (c) above with a compound of

formula
7a

R R

=z Z

wherein R7a represents a C1-Cg alkyl group optionally substituted as defined for R7 in

(VIII) or (IX)

formula (I), optionally followed by a hydrogenation reaction; or

(e) when R3 represents a group R7 where R7 is -(CH2)2NR9R10, reacting a compound

of formula (VI) as defined in (c) above with a compound of formula
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pi peri di necar boxylic acid,
| -[6-Chloro-5-[[[2-(2-chl orophenyl) et hyl ] am no] car bony
wo keoRoapessol i nyl ] -4- pi peridi necarboxylic aci dPCT/SE2004/001144
| -[6-Chloro-5-[[(2, 2-di phenyl et hyl ) am no] car bonyl ] -2-q
ui nol'i nyl ]-4- pi peridi necarb®kylic acid,
| -[6-Chloro-5-[[(2- phenylethyl)anino]carbonyl]-Z-quino
eridi ecarbo '

whpte R G e BUEE ! %a_npqd&@l %eﬁ&ibﬂ@wzjw falpwsd by rgption
W““]a TR APS! BHnhdIh HRR K ShERRRY bRt eaPashy

fbdﬂhhznquhnollnyl]-4- piperldlnecarboxyllc aci d,
-[6-Chloro-5-[[[(2

) - 2- phenylpropyl]an1no]carbony|] 2- qU|noI|nyI] 4-

b
0 glclo @?%?%Seﬁéya[ gzoch ASFoR hlﬁn%zle‘%% ] - peacting 3 cgngpund of
fonintl d('Wf dﬁlf@rf]‘ﬁﬁ/ll hg &%bgv e tl’?g %rggour)fi (}J formur% (X) as defined in (e)

piperi Jrnol T necar

abdve] 0116REOBP ad okidhdlor AactidOimARRENYY de@btv & ARh '&Qﬂn%@ﬁrﬁpé‘f)’fonnula
] -2-quino |gg|] 4- piperidinecarboxylic acid and al

I

(XD pedlefinsHan (mcbovs erder yeducitegpaminkeosedndgiaand osol vat es.
Sui t abl e pharmaceutically acceptable salts of
conpounds of fornula (I% i ncl ude aci d addltlon salts

(g)suc&}haﬁR?r?é ees Y phonrt 2RO wrer At Bwnbyarot o 1@“6

hydr obr om de, ci F,ate,7 mal gate and salts forne

substitneptiyra groap &2’ 8Ul phBr iand &Citogethen wathahé eitrogsip ewdm to which they
wher e t he conPound is sufficiently acidic, suitable

are gpehed iforan fide %%ggnsbgrquh%qsewcag ria8 SupsKENted Pree aTowpariR”

< RS R S B 12 ST

for exanple triethyl an1ne mor phol i ne,
-/ V- et hyl pi peri ;n N—ethylplgﬁf sdi ne, procaine,

di benzyl am nes—7 t h ~08Ngmino aci ds
fopensy Bty gf hyT e he-oNag g

with a compound of formula GN3, wherein G is sodium, a trialkylsilyl, an alkyltin or

ammonium, to yield a group of formula (I) wherein R7, RS, Z,7’ are as defined in formula

(I ;or

; : :

(h) when R™ represents a group R7ZR68 or NR7R8 wherein R7 and/or R8 are substituted by
6 7 . . .

agroup Z'R ? or R and R8 together with the nitrogen atom to which they are attached

form a 4- to 7-membered heterocyclic ring substituted by a group Z’R69 , and R68 or R69

is group of formula
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exanpl e lysine. There nmay be nore than one cation or

ani on dependi ng on the nunber of charged functions and
wo beswedoesicy of the cations or anions. A pref ePCESE2004/001144

pharmaceutically acceptable salt is a hydrochloride

salt. Exanples of conpounds @# fornula (I) and

phar maceutically acceptable salts or sol vates thereof,

i nclude: - 6-Chloro-2-nmethyl-iV-[(2 .
rejcting M@m@bpmd)pfyﬁormma@(ml o KilH exderdon Xahord¢III are as defined in (g)

ydro
gVt PaSor g Py tf‘zﬂtfﬁﬁf&ﬁ‘fﬂﬂb} Sihigeashagyldigridiole and
su?%ﬁ%}ff l?xge th:sg?% rés rPT%of fo (XIV%WSl%nglprlrs]Sam

alte@iati el wdaaahg lxtbﬂnpoaxdmtfeﬁhm malenno RABRI REI or XIII are as
ditrifluoroacetat e,

defibgcbin. (g)/al%ccyewtnhxﬂrqxxlammep@dlgwgﬁ?y)reanmt nohinyighe
-penzen oro me -
el B E A S o S AT K REL st B o

(b/’?) L~A[ 6- Chl or o- 2- [3 (et hyl am no) propyl ] - 5- qui nol i ny
I1- b-methyl benzenepr opanamgde d|7h dr ochl oni de

() bi PYhep/R ISPIATIEY b 2P [ZRs- 19y BB Ry BYHSERIR Rarnilor Br ey
%55 qui nol i nyl] - ggnetﬁylbepzeneproFanaane

substiqutpl b l@rerraZiidt hgd R Nargl Rjutogethemyith Bemieoggnr apam@nviich they
e, (b/?)-L"-[6-Chloro-2-[[2-[(2-hydroxyet hyl)am no] ethy 9

ard jteachediorir-04H to GHmeyibdred heterichylidemy eibetuedayangdep Z’'R |, and
dlhydrochlorlde

R6§09I1rd 8rlsp i V-[ 6-chl oro-2-(1-pi perazi nyl)-5-quinolinyl]-
benzenepr opanam de di hydrochl ori de,
2,4-Dichloro-iV-[6-chloro-2-(l@pi perazi nyl)-5-quinolin
yl ]-benzenepr opanam de di dr chl ori de,
4- Chl oro-~V-[6-chl oro- 2-( ‘ﬁJ\\ @m nyl)-5-quinolinyl]-
benzenepr opanam de di hydr ochkor
(b/?)-iV-[2-](35)-3-amno-I-p
A idinyl]-6-c¢ch| oro-5- U|noll?yl] b nethylbenzenepropan

regghing @ compound of formula XVIor X

yV-[ 6- Chl or o- 2- (- pi per azi nyl ) RIFP'HB n0|l\|1 nyI ] - 2- met hoxy
- benzenepr opamanide— (XVI) ~z 2(XVID)

with a source of phosgene followed by treatment with formyl hydrazine and subsequent

treatment with base;

and optionally after (a), (b), (c), (d), (e), (), (g), (h) or (i) carrying out one or more of the
following:
e converting the compound obtained to a further compound of the invention

o forming a pharmaceutically acceptable salt or solvate of the compound.

In processes (a) and (b) the coupling reaction is conveniently carried out in an organic
solvent such as acetone, dichloromethane, N,N-dimethylformamide or 1-methyl-2-
pyrrolidinone. If L'or L? represent a hydroxyl group, it may be necessary or desirable to
use a coupling agent such as bromo-tris-pyrrolidino-phosphonium hexafluorophosphate

(PyBroP). If L' or L? are chloride, such compounds may be conveniently prepared by
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(bi ?)-L"N-[6-Chl oro-2-[(35)-3-[(3-hydroxypropyl)am noj -
| -pyrrolidinyl]-5-

w@008009968/1 ] - b- met hyl - benzenepr opanam de, PCT/SE2004/001144
(b/?)-L"-[6-Chloro-2-[(3S)-3- [(2 hydr oxyet hyl ) am no] - |
-pyrrolidinyl]-5-
gui nol i nyl ] - b- nmet hyl - benzenepropanam de,

di hydrochl ori de, N-[6-Chloro-2-(
treptrpgnys ©f Higi qme§9®dqw qadiaxylit heid dani eativp noparstanidael, conditions (such

as hlg)P%y%f%qﬂd)s AR B%ﬁ@lﬁﬁhﬁ%‘a{’fﬁhﬁ% Xngl 1\? N Cdl?rlngtrhgflfgmga%lge) and used
in % sg\"leﬁ’tr s‘ﬁc{x ¥s bt l rd?c'l@ort)ﬁllé %’T/té% S o¥ ¥t ;sg}ggtgsgium

-l -pyrrolidiny - qgui no enzenepropanam

cdboh&e@hh@ﬁnyﬁnﬁmﬁ (2- chIorophenyl)-l-oxopropyl]an1no]-
2-qui nolinyl]-4- piperidinecarboxylic acid, potassium
salt, 2-[(35)-3- Anino | -pyrrolidinyl]-6-chloro-

chlor.o ui nal i ecarb xam de,
ik B RAOR I R ok P a0l I E SRR AN A,
N, ﬂ’[cﬁfﬁéﬁ; ﬁlﬁl’r)lé’fﬂld@@r'll Iﬂé(ﬂh&f)t-'p%remh}lone, and in the presence of a suitable
-qU|noI|necarboxan1 e, :
babe fush @hkadiomSryldFide -t{i2thGlaeiichdrarongsbianydariedrayd. ] am no] car
bonyl ] - 2-qui nol i nyl]-4- piperidinecarboxylic acid,
| -[6-Chloro-5-[[[2-(2-chl orophenyl)ethyl]anm no] carbony

ar b .
In phockigteh AP sbimpotiy B BROLG SRERSTEIIVN s eoropemesd fpmla
(V]IH)2 HHANRE Fadid B coﬁVeﬁﬁéﬂt@" AR ROV Srgafit dolvanthah &
[ 6-Chl oro-5-[[ (2-phenyl et hyl)am no] car bonyl ] - 2- qui no
acd:tpmydll}e &g. gyiapidnd tememaatbex@07C), mcthel presence of catalytic
(2-fluoro henyl)ethyl]anlno car bony

Chl or o- 5- [&2
b‘%t‘]‘l?f?néﬂﬂhﬁ%ﬂhl?ﬁfllhf lgride, piadivm(Qd caPpia )i 1Pdida anda base (e.g.
trl%t]mgrlgmﬁ}al)no | ny SHJ%:HQ %yc’ﬂ%&% BRENY 12)1%a }nlay hleamd?gée%agrag%q
catalyst such as 5% rhodium on carbon in a solvent, for example, ethyl acetate or ethanol,

and at a pressure of 3 bar.

Alternatively, if the compound of formula (VI) is reacted with a compound of formula
(IX), then it is preferred if the compound of formula (IX) is pre-treated by reaction with a
hydroborating reagent (e.g. 9-borabicyclo[3.3.1]nonane or catecholborane) in an organic
solvent such as diethyl ether or tetrahydrofuran at a temperature in the range from, e.g. 0°C
to 80°C, in particular from 60°C to 70°C, for about 2 to 3 hours. The pre-treated
compound is then reacted with the compound of formula (VI) in the presence of a suitable
base (e.g. sodium hydroxide or tri-potassium orthophosphate) and a palladium catalyst
(e.g. dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium (II) dichloromethane
adduct, or tetrakis(triphenylphosphine)palladium(0)), typically at a temperature in the
range from 25°C to 90°C, particularly from 60°C to 70°C, for about 2 to 24 hours.

In process (e), the reaction with the vinyl compound of formula (X) may conveniently be

carried out in a solvent such as N,N-dimethylformamide and in the presence of catalytic



10

15

20

25

pi peri di necar boxylic acid,
| -[6-Chloro-5-[[[(25)-2-phenyl propyl ] am no] car bonyl ] -2
WO euosnadossyl | - 4- pi peri di necar boxylic acid, PCT/SE2004/001144
6- Chl oro-L-[ 2- (2-chl orophenyl )ethyl]-2-[4-(l,5-di hydro
-5-0x0-4//-1,2,4-triazol -4- ¥b)-
1- pi peridinyl]-5-quinolinecarboxam de, and
| -[6-Chloro-5-[[[2-(4-chl orophenyl) et hyl ] am no] car bony
dlqh]lorgbtq(jnphﬂnytguo]spmﬂe)ppaﬁedlum atcdemabruidyinperaat, . g. @eatiomt HO°C.

REbearas adtinien £iian it &r&&ﬁwﬁé%wi%&éh&?y%ﬁomed
unhrr:’r %ﬂﬁé Qp?ﬁﬁ%ﬂ%%gsfo%)&a ? rmta{:e%tl% ?;ngm%pt ven §uch as methanol

I SOMers o e conpounds 0
orwszfc@aﬁouaﬂeleuatea@erﬁp&am €, atbdohOIers. and i xt ures
thereof also form an aspect of the present invention.
The present invention also extends to suitable

rodrugs of co nds .of fornul .

In Rfees B g reamy e YiRy\Aoqpope phiokinuls o avacbegierormed by
oo S S ous Tl BLOSEBIRAE LS RN Y Blss o). o
subdegudno bﬁid@ﬁo:p hatn®c ey be ahiriyd acceeaithed €8 t&idstidHs, for example,

am des. Suitabl e pharmaceutically acceptabl e esters of

bymmﬁlﬂzanf{ follopsd bda‘felamgnt gridubimethytsulfle Omrawh@wlpésﬂélﬂ@ ina

sup e SR steHE dieblgmnehit ¢ ShuiRERSHIT Gty Sodiim
pef8dKE hra &ﬁfab@%%mln?s&h\é@”lWﬁl@%ﬂ%ﬁ%&terp h{hg %du@ﬁl/e amination

esters; C3-8cycl oal koxycarbonyl oxyC i _6al kyl esters,

stefponayeb@trmxlvembﬂm‘,ycdrnh@&yd i alidyrogenox yed fedlicing agent such as sodium
1, 3-di oxal an-2-yl met hyl esters, for exanple

cygaqﬁa@fq{ypimfle 3[1@;%@@#)9;? ydqulen@tqqg]um @prohydrlde in a polar solvent such
as e éf: al:'hamo or %eﬁesg g{tﬁer a one or m ?ngtthy[Ilo {tlé P%etlc acid.

0xycar ony oxy dm hocarbonyr e
and nmono- or di- N (d_ 6a|ky|) versions thereof, for
exanpl e N, N-di et hyl am nocar bonyl net hyl esters and
In Recees$wy(gh thacmapdmdydf e XélsereX Bl istmehtevayithe compoed of the
at a carboxy group in the ounds. of this
formtle hYsdh 2 saryepi(s Wit teleas, AbiVelime ffora?aralge Srpuiay et
pyég)%g%lp}e{e%rgp'tigﬂalf}pﬁttﬁé Bfe@é?ncg of ¥Q£19§ty(51%hoal§ %iBL&}'ltiB Qkide) at a

temperature in the range from 70°C to 120°C.

In process (h), the compound of formula XII or XIII wherein XII or XIII are defined as in
(g) and J = O, is treated with hydroxylamine in a suitable solvent (such as methanol or
ethanol) at a temperature in the range from 20°C to 130°C. The resulting intermediate is
treated with a suitable chloroformate (such as 2-ethylhexylchloroformate) in a suitable
solvent (such as xylene) and heated at a temperature in the range from 70°C to 150°C to
give the desired compounds of the formula (I). Alternatively, when J = S, treatment of the
hydroxylamine adduct with 1,1’-thiocarbonyldiimidazole in a suitable solvent (such as

tetrahydrofuran) and addition of silica yields the desired compounds of the formula (I).
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a pharmaceutical | y-acceptabl e ester which is cl eaved

in the human or animal body to produce the parent
whyasogegr oup. Suitabl e pharmaceutical |y acceptEBE®04/001144

esters for hydroxy include G -6al kanoyl esters, for

exanpl e acetyl esters; and b&yzoyl esters wherein the

phenyl group may be substituted with am nonmethyl or N

substituted nono- or di- C “al kyl am nonethyl, for
Ingxenept @), sheagarmpamat o fdrentoiX VI os Kl isarmited with phosgene or a

4- N, N-di met hy] ami nomet hyl benzoyl . esters. i
PO SORTEIBUISHSP RUCEPRSEsIS AL G vt fiach e fichioromethan)
RN AL R ) SRS A e v
fotrhyletydrainef anditthe produewub e uént B eeesisw itk bhdeqsuch as potassium
preparation of a conpound of fornmula (1) as defined

hydpanids) inp seitptasahues (sicbab mpthaoel pt alsimepesaiiite inthe range from
SECHBAAE By Eir 6 s e P b M e it eoont s a

| eaving group (e.g. hydroxyl or halogen) and p, q, R,
R and R are as defined in formula (1), with a conpound

Cerhpdumkieof foridide (_II&REMIW)RZ\/)( BV, (XIDWMIEHBI (X, (XR (_,XIB (X1I) and
and R are as defined in fornula (1); or (b) reacting a

(XdBhpspitdierofontipengially amuilablg, jaxg knpva i thh bterdtere pr may be prepared
and R are a s defined in formula (1), with a

us URdCHHYESy mul a UC(O) ( CR5R6) n-R2 (V)

Compounds of formula (I) can be converted into further compounds of formula (I) using
standard procedures. For example, compounds of formula (I) in which Rl represents a
halogen atom may be converted to a corresponding compound of formula (I) in which
R! represents a C;-Cs alkyl group by reaction with an alkyl Grignard reagent

(e.g. methyl magnesium bromide) in the presence of a catalyst such as [1,3-

bis(diphenylphosphino)propane]dichloronickel (II) in a solvent such as tetrahydrofuran.

It will be appreciated by those skilled in the art that in the processes of the present
invention certain functional groups such as hydroxyl or amino groups in the starting
reagents or intermediate compounds may need to be protected by protecting groups. Thus,
the preparation of the compounds of formula (I) may involve, at various stages, the

addition and removal of one or more protecting groups.

The protection and deprotection of functional groups is described in 'Protective Groups in
Organic Chemistry', edited by J.W.F. McOmie, Plenum Press (1973) and 'Protective
Groups in Organic Synthesis', 3rd edition, T.W. Greene and P.G.M. Wuts, Wiley-
Interscience (1999).
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O ft wherein L represents a | eav

i i nngggr roouup( epe. . ggh..yyddrrooxxoyryrl hl <al ogen)
w@amsn0996R , R and R are as defined in formul aPCT/3E2004/601144

37 8 (c) when Rrepresents a group -NR R, reacting a

conmpound of formula X (CR5R62%- R2 (VI) wherein L i s

a leaving group (e.g. chloride, bromde, fluoride,

i odi de, paratol uenesul phonate o r met hanesul phonat e)
Th@p@nppundb of fagmulay(T) atRve Ry, beRonvertegdrio aRhameacastically agceptable

s L e Ll i acd Lt TBSATS Sk S
hy&resﬂ&h@e %h%s phafe §éé}at¥\‘"fﬁx%a5té FRACEE MrBad %{r?tgpo,&g@@er e

is an optionally substitut group,

rnetlmaeﬂuipt@nate o0 ppolustksalphofife, rotlaa a(th)méta]SsaH%ﬁwTﬁsda ¢0dium or
(c) above with a conpound of fornmula .R7a R7a (VPI )

potéfisu{ﬂa ;@h 7Qther mh*?émémtlrcaalﬂjemcestéhkssalés & welj aapiqdlru@rsgdpas
bst d defined. f
et SR PG e Bl ey Gesrarabliarhics pw e

preﬁm%dﬁclééZo%e%Qoﬁzﬁ)mém R represents a group R where R
, reacting a conpound o f formula (VI)

as def| ned in (c) above with a conpound o f fornul a
The compounds of the present invention are advantageous in that they possess
pharmacological activity. They are therefore indicated as pharmaceuticals for use in the
treatment of rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma,
chronic obstructive pulmonary disease (COPD), hyperresponsiveness of the airway, septic
shock, glomerulonephritis, inflammatory bowel disease, Crohn's disease, ulcerative colitis,
atherosclerosis, growth and metastases of malignant cells, myoblastic leukaemia, diabetes,
Alzheimer's disease, meningitis, osteoporosis, burn injury, ischaemic heart disease, stroke,
varicose veins, sarcoidosis, rhinitis, acute and chronic pain, multiple sclerosis, myeloma,
bone loss associated with malignancy and inflammatory and neurodegenerative diseases of
the eye such as scleritis, episcleritis, uveitis, Sjogrens syndrome-keratoconjuctivitis,
sclerokeratitis, optic neuritis, diabetic retinopathy, retinitis pigmentosa, and antimalarial-
induced retinopathy. They are also advantageous in the treatment of infectious diseases,

e.g. anthrax, in particular inflammatory disease caused or exacerbated by bacterial toxins.

Accordingly, the present invention provides a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined for use in

therapy.

In another aspect, the invention provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined in the

manufacture of a medicament for use in therapy.
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(X)4 . wherein L is a leaving group (eg. trialkyltin,

di al kyl boron or zinc), followed by reaction with a
waeeovpoees of fornmula (XI), HNR R, wherein RO eemSR00D001144

are as defined in formula (1); or 37 7 9 10 (f) when

R represents a group R where Bis -CH2ZNR R, reacting

a conpound of fornmula (VI) as defined in (c) above

with a conpound of fornmula (X) as defined in (e)
Inetbe pentextaif|tsnprdsamy spavifosetidmttho ierme therapyt) alsn dndlirdes "prpphylaxis”

reaction W th_a.conpound of fornul XlI) as defined in
tIE5 st e SRR FOTIEN Yo 4 SPRAY o6 vt MpEuGs and

" : " oup R ZR or NR R
t&ﬁgg%uﬁé@ as\rg{gﬁlgrdggograé% ?ﬁagé%fiﬁlﬁged by a group Z 'R or
R and R together with the nitrogen atomto which they

are attached forma 4- to 7-nenbered heterocyclic ring
Theinyentian fughenpravigevumethodrf effgetngRmanurRsippression (e.g. in the
tetraz |, reacting a group.of.for a ( or 11 .
trgfmesy ﬁp&“@wtgﬁ(%hn IS,(%%Pslﬂﬁ)ﬁltew@ta&g%’%mﬁ% ahsfoey icagpderosis o
P D oo e LB ey P ggunt of
cdmypoindaf formudM@),eir @ pRarmddeutichlly Accepaibie st digblivardhérsof, as
formula (1) ; or : Q7 (h) when R represents a group R
herginpefogrIqRngA & @ PAfiMRtand/ or R are substituted by a

group Z 'R or Rand Rtogether with the nitrogen atom
to which they are attached forma 4- to 7-nenbered

Tﬁ@fﬂ%&&%li&prbbﬂ% 8 uReddt it RANAY aolbtRbivelairiRys daGkeRe.g.

or

asthma or COPD) which comprises administering to a patient a therapeutically effective
amount of a compound of formula (I), or a pharmaceutically acceptable salt or solvate

thereof, as hereinbefore defined to a patient.

For the above-mentioned therapeutic uses the dosage administered will, of course, vary
with the compound employed, the mode of administration, the treatment desired and the
disorder indicated. The daily dosage of the compound of formula (I)/salt/solvate (“active

ingredient”) may be in the range from 0.001 mg/kg to 30 mg/kg.

The compounds of formula (I) and pharmaceutically acceptable salts or solvates thereof
may be used on their own but will generally be administered in the form of a
pharmaceutical composition in which the formula (I) compound/salt/solvate (“active
ingredient”) is in association with a pharmaceutically acceptable adjuvant, diluent or
carrier. Depending on the mode of administration, the pharmaceutical composition will
preferably comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.10
to 70 %w, of active ingredient, and, from 1 to 99.95 %w, more preferably from 30 to
99.90 %w, of a pharmaceutically acceptable adjuvant, diluent or carrier, all percentages by

weight being based on total composition.
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is group of formula HO (XIV)reacting a conpound of

formula XIl or X1l wherein XIl or Xl are as defined
wo 00§g)99ebove wi t h hydroxyl am ne, foll owed by PCESEIVRH01144
with |, 1"-thiocarbonyl diim dazol e and subsequent

treatment with silica gives 80group of formula (Xl V)

wherein J is S, alternatively reacting a conpound of

formula X or XPI wherein XPlI or Xl Pare as defined in .
Thug,)theybregentwi tentihy diso)pydaddsrephafrohdeatien chmpbsiear camprising a

colerpaRBr s, o ephar SR e e s
o I R BB R R aenc o
cagfepm t 0 which they are attached forma 4- to

7-menbered heterocyclic ring substituted by a group
ZR, and' 6 86 9 Ror Ris UN NNhH(XV) reacting a

T TR PO B Ren L b B o o e 5
. i | ' . .
o SR8 O ) A St SR SRER S ppatucon

aefo8dls abd Hry p@yder fbomuldtdns; driystemidally, € artyéraladonihis@ion in the
or nore of the follow ng: converting the conmpound
forb phiahkets, cepsales uryrimsy pewdgsd onhgraphles, ipe by perenteral @dministration in
t abl e Scfl t.or .solvate

thf&)r m g% phar maceut i cal » acce 1
ol S BB PSPl SEOT ARy A PRECT LY oAt
adiBREAR ih ShCRRMEsBREdsHo SR dritRids@ithalyt an or gani ¢

sol vent such as acetone, dichl oronethane,

N, N- di net hyl f or mam de or | -nmnethyl - 2-
The invention further relates to combination therapies for the treatment of any one of
rheumatoid arthritis, osteoarthritis, osteoporosis, psoriasis, inflammatory bowel diseases,
COPD, asthma, allergic rhinitis or cancer or the neurodegenerative diseases such as

multiple sclerosis, Alzheimer’s disease or stroke.

For the treatment of rheumatoid arthritis, the compounds of the invention may be

' combined with “biological agents” such as TNF-a inhibitors such as anti-TNF monoclonal

antibodies (such as Remicade, CDP-870 and Humira) and TNF receptor imrriunoglobulin
molecules (such as Enbrel.reg.). IL-1 receptor antagonist (such as Anakinra) and IL-1 trap,

IL-18 receptor, anti-IL-6 Ab, anti-CD20 Ab, anti-IL-15 Ab and CTLA4Ig.

Suitable agents to be used in combination include standard non-steroidal anti-inflammatory
agents (hereinafter NSAID's) such as piroxicam, diclofenac, propionic acids such as
naproxen, flubiprofen, fenoprofen, ketoprofen and ibuprofen, fenamates such as
mefenamic acid, indomethacin, sulindac, apazone, pyrazolones such as phenylbutazone,
salicylates such as aspirin. The COX-2 inhibitors (such as meloxicam, celecoxib ,
rofecoxib, valdecoxib and etoricoxib) and the cylco-oxygenase inhibiting nitric oxide

donors (CINOD’s) and the “disease modifying agents” (DMARDs) such as methotrexate,
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pyrrolidinone. If L1 or L2 represent a hydroxyl group,
it may be necessary or desirable to use a coupling
wag®anoweh as brono-tris-pyrrolidi no- phosphonPCIrsE2004/001144
hexaf | uor ophosphate (PyBroP). If L1 or L2 are
chloride, such conpounds may 31e conveniently prepared
bytreat nent of the correspondi ng carboxylic acid
derivative under standard conditions (such as thionyl
sutpiiasal aziee, icpclds pinine rAg iefuhemeleyitles@dds; thiy ol chloroquine, d-
N, N- di met hyl f or mami de) and used jin a solvent such as
peRicA{AnBe AUTRHIOR) B pareptaralfs ofl8Rlda suit abl e base such
as potassium carbonate or triethylamne. In process
(c) the reaction may be performed in an organic
TiROprv @At inyeftiorAstil PR AtheNeldids!t6 thelconfbiftitivRtdrYIchRIHBRM Sethe
or |-nethyl-2-pyrrolidinone, and in the presence of a
ingeritioalibgethra v6thsalehkatsiesobiiosymthasdrinkiditot, SHigoRy famasanE-bO)
) Ei?)t assi 'ncar bonate. In proc,es%ng%, i f the conpound
infPiLpE T AT BOYXGPTAS S EADEAO I FLATS SHBERATY SSCEBTHaM the group
coglyilsﬁ%g oft ﬁﬁﬂtotnb g.qy"le%:li, 'fgrﬂelhgn ;qgéli)\ﬁph;e&‘{)g&fﬁ-‘f@lrﬁ I g%bgtr-%ﬂé 1; N-(5-
I'n arf organi ¢’ sol vent’ "such d&s acetonitrile, '€9g.  a
subituea)-tHigsHeaE-at Ak Asul Rfadfaides] 2 61digerPbe§BMeRolydrazones;
catal ytic bistriphenyl phosphi ne dichl oride
methpx delirahyd©pyrang sper as( £9necodDeldl 3§ nithe otmpsend 8B.10661; pyridinyl-
riethyl am ne). e subsequent hydro [ Qn reactiqn
suhd S bR EeS e po e sy 4e TEDRHD: Foeviggoquindiime
r N : - |
C R o 30 R ol B o Rl Syt 501, MK
884l et BAYI we005. i f the conpound of formula (V) is

reacted with a compound of fornmula (EX),then it is
preferred if the conpound of forrmula (TK)is

TS SR i e R Aol o R B G mBPERER

in@éhtf%ﬁQ@Q:itﬁér%\ﬁ{hvz?beeﬁtHPﬁltéﬁ)n@tsefopYéuk@ttrﬁﬁés IOTB,, LTC,, LTD,, and
tetrahydrofuran at a tenperature in the range from

LEE gseleC@@ ftam &@0Zoup conssting ofitherphEnahiagind3i-ones sao &3 Lf661,392;
about 2 to 3 hours. The pre-treated conpound is then
apidOCONBRI RS U5 28 Gfisuet it 6+ bemgpxalamings fuchiap optagolast;
.of. SUi | S ) ' roxi de.qr
b REABEBliafn i WA RIS fod Bl and OB SR8 A st

abfBcat, mdnMKAEO branlukast, verlukast (MK-679), RG-12525, R0-245913, iralukast
1, 1' - bi s(di phenyl phosphi no) ferrocene] pal | adi um ()
(CEGRAT DB doranid BdY x 7195.

The present invention still further relates to the combination of a compound of the

invention together with a PDE4 inhibitor including inhibitors of the isoform PDE4D.

The present invention still further relates to the combination of a compound of the
invention together with a antihistaminic H; receptor antagonists including cetirizine,

loratadine, desloratadine, fexofenadine, astemizole, azelastine, and chlorpheniramine.

The present invention still further relates to the combination of a compound of the

invention together with a gastroprotective Hj receptor antagonist or the proton pump
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adduct, or ra (triphenyl phosphine)pall adi un(0)),
typically at a tenperature in the range from25C to
w@apsoges ti cularly from 600C to 7Q0C, for abopCT/RE2004/001144
24 hours. In process (e), the reaction with the vinyl
conmpound of formula (X) may @&2nveniently be carried
out in a solvent such as Lf,iV-dinethylformam deand in
t he presence of
ingiditatsy(suchdis omeprazbte)t r i phenyl phosphi ne) pall adi um at
el evated tenperature, e.g. at about 70Q0C. The
subsequent addition reaction with the conpound of

Tl‘fe n%’éln@m(/élnt r@ﬁ'l ﬁﬁhgr%fa%srtrgﬂte%gﬁ)ﬁnaﬁ%b %'f% cg g?)t?r?d §¢ the

I ons I'n aceti c acl

mﬁe&iﬁlbn&@gdﬂlﬁr hﬂﬂﬂtn @ aﬁ& e aeRAb 6)tc&tag6h1§t\/ﬂiss&nsmctor
tenperature, e.g. at about 100 I'n process (f), the

sympathomameté agang, 1n¢Inging poopythenedrirfe, poenyldpariqe)phemylptopanolamine,
sBioephebing eearcle S s ROpoday ety iner i siuridraent |
tet‘P R)g%z!oﬁﬂe hf(ﬁ"&&ﬁlf?ﬁdm lo &%Tlﬁé fi rgbﬁloH&g ﬁ{uil standard

ti1ons or ex usi nNg ozone owed by

eﬂhﬂﬁﬁ%ﬁﬁ@ph&udﬂyd&mnﬁhhwIsulflde or triphenyl phosphine
in a suitable solvent such as dichl oronethane, or, by
using osm umtetroxi de and sodi um periodate in a

t ab] l 1, 4-di d t
TR EER (SN DR B MRS BAn 8&?’?9%3?# ghe
in®&Htioh o %elt‘l?er RFi@S&RiEBolHerdlc ngft'ﬁn@ﬁtdﬂ'%qglteatrgp %%nﬁ@é:! tiétfopium

cyanobor ohydri de, triacetoxyborohydri

brbmideh ylitiog2ym bmnad@qjuahzemtev end teddneépias net hanol
et hanol or dichl oronmet hane either alone or in
conmbi nation wth acetic aC|d In process (g) the

Ttgegq}:gs&rjlﬂ Hlvgl?tx(}rhstletlgﬁwl rgla lﬁ; gmbnra?/ at e(fl (1 gulalﬁo%réd of the
int@tio8MSgether Wit PEUOB)-AACABRELRRAE orhstﬁ'mcmdm Theta roterenol

pyrrol idi none) optlonally in the presence of catal yst
is¢oetenak ighplanialihg, iafbuterpld edlbatamal, tfemmpﬂwrat walenetarol, teebutaline,
range. from 70Q0C to 1200C. I n pr ocess an t he co ound
orgiprataling PitoleTgF msyldte. gdhirbierolopt Ry lahthapine iagARE

théc{hh&gﬁegﬂgoﬁuno Suc%ordﬁﬁh %Por%%y‘lia&y dr angH‘r%aJ[p'Eora(Mt M2,

andVIPEdn@dgbn@t.i N the range from 2Q0C to 1300C The
resulting intermediate is treated with a suitable
chl orof ormate (such as 2-ethyl hexyl chl oroformate) in a

sui t abl e
The present mventlon still further relates to the combination of a compound of the

invention together with other modulators of chemokine receptor function such as CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCR8, CCRY, CCR10 and
CCR11 (for the C-C family); CXCR1, CXCR3, CXCR4 and CXCRS5 (for the C-X-C
family) and CX3CR1 for the C-X3-C family.

The present invention still further relates to the combination of a compound of the

invention together with an insulin-like growth factor type I (IGF-1) mimetic.

The present invention still further relates to the combination of compound of the invention



10

15

20

25

30

sol vent (such as xylene) and heated at a tenperature

in the range from 700C to 1500C to give the desired
w@eompouds of the fornmula (1). Alternatively, PERE204001144

S, treatnent of the hydroxyl am ne adduct with

|, r-thiocarbonyl diimdazole 3h a suitable sol vent

(such as tetrahydrofuran) and addition of sili ca

yields the desired conpounds.of the fornmula (T).

tOgB‘P%\!‘% ap |1I)halqd@uqmp‘pm:gtddwmlﬂ refduegd 4 yateXit side eptedes, Sncludmg

e B B T oD R L Yo
g STBLEARE) IR i b SoBsionl BURD e

treated with fornyl hydrazine and the product
subsequent|ly treated with a base (such as potassium
Thmfeﬁw ira/@)ltwrhstsll Butthemislatesdo (thecgpmbisation ofa qcmtphambbt)that

h f 0C 300
im GRS Bt 3 e B Pl sohy e ot Ao E Dy
ant%%;@,tﬁ( ;(’Oé)lﬁ%e%n)ﬁlh)l (conwe\ﬂng \Z}rme((ﬁﬁ) 1nﬁl\lﬂtbl)s %cf)\ﬁbﬁ‘)’)l)H inhibitors; (e)

X1 are ei
adhemmmcﬁécmlld inhibwats iatlhding ATEA Knuovagohidtst t&czhhép%[n@t () M AP kinase
be prepared using known techni npounds of

mh¥be>tf>fm ﬂa glyqose-grphpephabriebydregenase wmqurqrhér) kimippfo ursad Bof-

recécp% a%?%ls)(% ldﬁ ?n'gtaa?g%?tr E eﬁgx{ﬂgf %(B) ?g‘égﬁ? gn‘gfase inhibitors,
e.gl halllmrﬁoat(?rarmmmgm@@g t ﬁ@b&&cﬁi SQfhEyRAM A
conpound of formula (1) which Rl represents a G -C

benabioylargreo (1p) prpwtke dotmane secretagaguea Qny tra@forgnnag gravah endr

, t nesi um broni de resence of a
(TC{E@_’{)E{(&) gatgathlpna/gd Pg_ovgh factor (PD 31:) (p) ﬁbronast growth factor, e.g., basic

fibx%bﬁétgé{teag{‘ubé}gf&?g%‘fb)“g@;@&dér%@?&ﬁgeﬂﬂnﬁ{}% £ CS@S’ stitnbtatih® £&tor

(GMPPSEE (irtgstateth ¢rbABE(spFhdHyRbhin NK Rad ATK; reésphoriaftalsbists selected
processes of the present invention certain functional

fromythrgroup gersistingtof B8 G SBrdB Arbl 2yitalngssnt);rand AL4418; and (1) -
i nt er nedi.at e c

S b T AR
nitrly &R@é 2Re Hhitiltes GROYUPES ﬁgmr) Lﬁ ré(!e?ﬁ) Thom molo ous

I nvol v at various stages, |on
molaf:ulereEmesedmnéfI-m cﬁllep(tCtRTU-IZJﬁmumustﬂjhe protection and
deprotection of functional groups is described in

"Protective Goups in

The present invention still further relates to the combination of a compound of the
invention together with an inhibitor of matrix metalloproteases (MMPs), i.e., the
stromelysins, the collagenases, and the gelatinases, as well as aggrecanase; especially
collagenase-1 (MMP-1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1
(MMP-3), stromelysin-2 (MMP-10), and stromelysin-3 (MMP-11).

The compounds of the invention can also be used in combination with existing therapeutic
agents for the treatment of osteoarthritis. Suitable agents to be used in combination
include standard non-steroidal anti-inflammatory agents (hereinafter NSAID's) such as

piroxicam, diclofenac, propionic acids such as naproxen, flubiprofen, fenoprofen,
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Organic Chemstry', edited by J.WF. MOre, Plenum
Press (1973) and 'Protective Goups in Organic

weynshewss' , 3rd edition, T.W G eene and P. G RT/S¥2084/001144

Wl ey- Interscience (1999). The conpounds of formnula

(1) above may be converted t3d4a pharmaceutically

acceptable salt or solvate thereof, preferably an acid

addition salt such as a hydrochl oride, hydrobrom de,
kepiposfph and jbupodt g tfenaniatesssuab es metdnemieacid,andamadtizacin, sulindac,

citrate, oxal ate, nethanesul phonate or L o
APAZQnG| %%ﬁeﬂeﬁﬁaﬁa@@m@vlb&wm sdlicylatasaucks ag aspiin fndysedynitric

[ . POLASSI. salit, uticall :
oA BRSNS oS PSSR i
vaR{a6 1B Ciotdch & dnl B @RILA BhEthe TYROOx§Béhase inhibiting nitric oxide -
-pharmaceutically acceptabl e am des may be prepared
domsisr{FINOBY Sraniatgasits (setihaxsaracEtrnal anp tamaddolpfcattiiage sparing agents

present i_nv(?nti on are advantageous in that they .
Supf 8S HaECI RS HRE VI RSA A UGS et Jd Hifapriiguiar thesapiesoyugh as

.adi . Ut Lcal s . ' e treat nment
cop Rl A AN TR SEUL RS S Bl B WSBE e o,

allergic dermatitis, asthma, chronic obstructive

pul monary di sease (COPD), hyperresponsiveness of the ‘
Thei comppundseqftthe inyhoadn cagl abseereutsed épenmbination with existétgrhgrapeutic

bowgl gi sease, Cir.oﬁn' s di sease, ,.ul cerative.colitis, ,
agght £prg e FEpBEns ot igFammatary Gowet dagasesd P lgrrating SolfHa Ard Crohn’s
di%%kéﬁsmmebalr%%ﬁ{s!ts bt GBRALEe sﬂg@g%ﬁﬁe, PhAMLIREyIStes, the

I seéase, nmeningitis, osteoporosis, burn injury,

thiopahrsricathiepdie didfeasesptauiriokend satitasaseidy ewchsas budesonide.

sarcoidosis, rhinitis, acute and chronic pain,

mul tiple sclerosis, nyelom, bone |oss associated with,

mal 1 gnan d_inflammat.ory an eurodegener.ati ve . .
T o ORRE o i et MR O G Ao RS & BT iy ancicancer
ageNSishdtSas eAOSAEN Sn PP IF Y RAAGO BiuidS bidh dsialriamycin,

scl erokeratitis, optic neuritis, diabéetic retinopathy,
dausédmpéin, & s-plagimemt e®posidm thxahttixmidraandfarmeyLeghsferase inhibitors,

retinopathy. They are al so advantageous in the ) .
Vegraahibeats, 6PX-4rlubiters angprutanetatolites gyich g5, mgtholrexate, antineoplastic

ti . i . . Chi , r .

st et U PR Rt R RS SRy SAPRY M ESlne an
vihdhsghe.i on provi des a conmpound of forrmula (1), or a

pharmaceutically acceptable salt or sol vate thereof,

as hereinbefore defined for use in

The compounds of the invention may also be used in combination with antiviral agents
such as Viracept, AZT, aciclovir and famciclovir, and antisepsis compounds such as

Valant.

The compounds of the present invention may also be used in combination with
cardiovascular agents such as calcium channel blockers, lipid lowering agents such as
statins, fibrates, beta-blockers, Ace inhibitors, Angiotensin-2 receptor antagonists and

platelet aggregation inhibitors.

The compounds of the present invention may also be used in combination with CNS agents
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therapy. I n another aspect, the invention provides the
use of a conmpound of fornmula (1), or a
w@basoewerit i cal |y acceptable salt or sol vat e tPer/eEfop4/001144
as hereinbefore defined in the manufacture of a
medi canent for use in therapydln the context of the
present specification, the term"therapy" al so
i ncl udes "prophyl axi s" unless there are specific
su¢than ansideTAssants (Sueh as eertrabing), anthBarkinsawiar divgs &elies deprenyl, L-
and, "t he eutical ly" should be canstrued accordingly. . .
doff koo NEREH PTAGR innghits thed s STIBB D A roes hiso CPAE inhibitor
. . . - ' f oh .
S R FHE A 2P BloisPdcbankife (ol ERICTRRG A RS
Niadtheragenilssl Dspaniae apsiists asd hibiircdf waraial fi@sc oxide synthase), and
adm ni stering a therapeutically effective anount of a
ant glphsaimer sgirugotueh [as dpnepezibrtagringh &Oa e énhibigers, propentofylline or
Ec?qﬁ%able salt or solvate thereof, as hereinbefore
MARFYHEd to a patient. The invention also provides a
met hod of treating an obstructive airways di sease
. . PN to
T o R By e o e AR 162 3R RNl ue
oseopqosipdgaiis fuoh s kadoXifdne, diolaxifeherl amfexifene at fosomax and
. acceptable salt or ol¥%$§<%hereof, as hereinbefg
IMPENPTHPRIGSIATS ABRI Bith as by oY% LAnIBGW: AETIPIPOHRG 2zat
mdth&feap@ut i ¢ uses the dosage adm nistered will, of
course, vary wth the conpound enpl oyed, the node of
adm nistration, the treatnent desired and the di sorder
indi cat.ed. .The .dai |y, dosage of .t coppoun f formul a
Tre PSR a0 S B R Gt TR GRS B e R e
illustiagee &Xmplés. Glthe RBAMKBlel EheITMRO{PeBra WOR BEORBRMMAS Pirian Unity
formul a EI) and pharmaceuti cal » acceﬁfable salts or

speciometes St f REtebfregaspcy af eighed 386 of He) MEg\The MS sgecira were
| R :
e 8 iy SaPAL LR D 0150 LU Ror v Pacard

HRId 00 OIS0 /Glak b Aspeatainetdr. Resphanraeve RPLENNepmhatigns were performed using
assocjation gith a gharmaceutic ally acceptable

a Waleth fRmety | eehiergr celymn wing b freaideons tHHueIRaCT S didof
ac&gﬁﬂﬂh,sd. [ ‘%t dqggoustaﬁﬁngﬂg‘.rﬁ%ﬁﬂ}ilecﬁl 0.18 mdntiﬁrg Qcé’f"atle! acetonitrile

as the eluant. Microwave reactions were performed in a CEM Discover single mode

re .
loprine, and

microwave.

Example 1
6-Chlor0-2-methyl-N-[(2R)-2-phenylpropyl]-5-quinolineéarboxamide, hydrochloride




10

15

20

25

30

preferably conprise fromO0.05 to 99 %w (per cent by
wei ght), nore preferably fromO0.10 to 70 %, of active
WO ngysedidest, and, from1l to 99.95 %w, nore prePEr/skdoy4/001144
from30 to 99.90 %v, of a pharnmaceutically acceptable
adjuvant, diluent or carrier,3@ll percentages by
wei ght' bei ng based on total conposition. Thus, the
() 68CIABFo-2 hvExNYy1- ﬁhaﬁ,eesmax%éagdphamceutl cal
conmposition conprising a conpound of fornula (1), or a
Crsttenratdebide (13 mL)oee pddel dropwise over amirivdtod 1 thoer af mixisre of 5-

RGBT et s CEr By Faras sEhRE MbRue (377 o) sodium

ni€r@bdrizefiesulPABnAE a1 PR Eatd &ﬁkerﬁﬁf@@ﬂ@d"ré&[brﬁfacw‘ﬁl rnL) at 95°C. The
i nvention may be adm ni stered topica

TeRgihg ralﬁféurerwaéuhte:v/ce@/f;or@trfuttbertllﬁemglkltqsw)thqnnty Itefred Wbﬂmsnﬂ hot The
re i LA0Ew 2 UIAERE Ao P IR AL A SRRRIFR LR Ry B0 mi

ormul ati ons

aridAg Bk t8dce adjmbllﬂedl withhRe filfacs. OAmhﬁihhﬁ*h Scetﬁ@ﬂ&b”tl%‘ﬁ,added to give a
syrup sﬂ}fowders or granul es, arent er al

soét&rﬁrrrﬁf St Wiish vas eppleq wyigs and @smﬂuﬁe@@r@ﬁapltaw collected by
AT Fﬁdagﬂﬁwed‘%\ﬂtlp&at%}? by s{%@a%r Al m&m& gfvg o Sl}%yt}tle

recta mnirstration i n suppos rnes
campouad €0.0@) kya sdlik i nvention further relates to

0 0 s for the treatnent of any one of
h4§ g%ﬁﬁ@aﬁbg%??ﬁ{aﬁfﬁl osteoarthritis, osteoporosis,
psoriasis, inflammatory bowel diseases, COPD, asthng,
allergic rhinitis or cancer or the neurodegenerative
(bgi6sChlore-2smethybd -H2R)-21phenglprop S squinelitecarbmxamide,
h dr q@% el stroke. For the treatnent of rheumatoid
Xreh fﬁ t he conpounds of the invention may be

T@@Bf@xlrétﬁsblmdﬁbf eK1bRYL-ERthygeqtifolifebaBoadic kot (Example 1(a) ) (250
i nhi bitors such as anti-TNF nonocl onal anti bodi es

mgsinchctiarorethiang de mLopPOY7 ondgs @ltmmrws agded MNE-dimethylformamide

fES omy By EBA Rl e She FRpamRLE o gt room
teANpataturE 8Jr 1olshr] ther eddpafated to-dEPnese aPie@lssol @t in-didhl&roMethane (3
anti-CD20 Ab, anti-IL-15 Ab and CTLA4I?£.e Sui t abl e
)Y

mby ISl @idsew asseglackio OB atmis e AE(RIPephenshitarapylamine (152
BSOS TEGR )BT e
red&tiodsmixuas was StlI’I‘Cd at room temperature for 10 mmutes then poured into saturated
NaHCOj; aq. (20 mL). The mixture was extracted with dichloromethane (3%x20 mL) and the
combined extracts were dried, filtered and evaporated. Purification (SiO,, ethyl
acetate:isohexane 1:1 as eluant) afforded the product which was converted to its
hydrochloride salt by treatment with hydrochloric acid (4M in 1,4-dioxane) and
recrystallised (ethanol / ethyl acetate) to give the title product (40 mg).

'H NMR (400 MHz, ds-DMSO) & 8.87 (1H, s), 8.15 (1H, d), 7.92 (1H, d), 7.75-7.66 (1H,
m), 7.58 (1H, d), 7.40-7.24 (5H, m), 3.81-3.66 (1H, m), 3.52-3.39 (1H, m), 3.13-3.02 (1H,
m), 2.80 (3H, s), 1.29 (3H, d).

MS: APCI(+ve) 339/341 (M+H").

m.p. 190-192°C



10

15

napr oxen, fl ubiprofen, fenoprofen, ketoprofen and
i buprofen, fenamates such as nefenam c aci d,
w0 neneob@ci n, sul i ndac, apazone, pyrazol ones BUIBERS4/001144
phenyl but azone, salicylates such as aspirin. The COX-2
i nhi bitors (such as nel oxi carf7 cel ecoxi b , rofecoxib,
val decoxi b and etoricoxib) and the cyl co-oxygenase
inhibiting nitric oxide donors (CINOD s) and the
"di sease nodi fying agents” (DMARDs) such as '
Exeguplet2r exat e, sul phasal azi ne cycl ospori ne A

BT S S L SRS i

The present invention s further relates to the
conbi nation of a conpg of t he i nvention together
with a | eukotriene bid hesi s i nhi bitor,

5-1i poxygenase (5-LO i bitor or 5-1ipoxygenase
activating protein (FLAH) antagonist selected fromthe
group consisting of zifTeutpon; ABT-761; fenleuton;

t epoxal i n; Abbott-79175; bot4-85761; N (5-

substi tut ed) -t hi ophene- 2-al kg sul f onam des;
2,6-di-tert-buty|phenolcpydr zones;
met hoxyt et r ahydr opyr ans™ sueh™a 8neca ZD- 2138; the
conpound " SB-210661; pyri di bstltuted 2n
cyanonapht hal ene conmpounds ~s¢ 739, 010;

2- cyanoqui nol i ne conpounds such as L-746,530; indole

Prepatedjaticonlinge the mechuisf Bxaatplea(bMshg b-cHibto-Bafthyasd
1005.. The t t furt
QR O e R BT R BN (S LB SRR rgropylamine (152

F)n l”ﬁﬂﬁéz@i’(‘)nt(gﬂﬁz,r%ﬂll XHeH?e ﬁoﬁ&&ﬁ@ﬁ Qras Qmaﬁg%ﬁ'o&ie% tfl@f)roduct which
eukotri enes D4, and LTE4 sSel ected from

wasrt@ngwmglriom riwdmcm@gldgfsalt h)etrpamnot withhydrochlonescid (4M in 1,4-

dl%’&ﬁlﬂ)%ﬁ rg%yﬁéglsg%eﬁﬁ 1 g%ﬁ%fztg&) o &Qe e tlcgpsprogucjf %‘3;8 mg).

benzenecar boxi m dam des such as BHL 284/ 260;. and
conpounds such as zafirl ukast, abl ukast, nontel ukast,

"HONMR (A099YIHzy @ PGS §.8R(BE9), 8. R1TR 925, 9473 e A5 9178 (1H, d),

7¢<L©grﬁtd?2%3é?‘2?|<‘>‘%7v$he§0 308 (s R340, L ERS g8 1mt )

Z&lennmpunn;@ﬁiume i nvention together with a PDE4

nhi bi t ncludlnngnhlbltors of the isoform PDE4D.
MS APCI(+ve) 339/341 (M+

m.p. 182-185°C

Example 3
(BR)-N-[6-Chloro-2-[methyl[3-(methylamino)propyl]amino]-5-quinolinyl]-g-methyl-

benzenepropanamide, ditrifluoroacetate
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The present invention still further relates to the

conbi nation of a conpound of the invention together
wowdos/oeest i hi stam nic H receptor antagoni St SPCT/SE2004/001144

including cetirizine, |oratadine, desloratadine,

f exof enadi ne, astem zol e, azedgasti ne, and

chl or pheni ram ne. The present invention still further

relates to the conbination.of a conpound of the

i nvention together with § ga3troprotective H2 receptor -

ant agoni st or the protonlUpuppi nhibitors (such as

oneprazol e) The present inyention still further

relates to the conbinationjof a conmpound of the

i nvention together with ah G - and (”-adrenoceptor

agoni st vasoconstrictor gynpathom netic agent,

i ncl udi ng propyl hexedyyneTophenyl ephri ne,

phenyl propanol am ne, pgeudoephedri ne, naphazoline

hydr ochl ori de, oxymegrdaXalirnmayhydrochl ori de,

t et rahydrozoli ne hyd i de, xyl onetazoline

hydrochl ori de, and et\K 4"ﬂpﬁh&Lﬁ@\ﬁyﬁrochloride.

The present invention still furfther reldtes to the

conbi nati on of a compound of the invention together

wi th anticholinergic agents including ipratropium

brom de; tiotropium brom de; oxitropium brom de;
(ap2.6edichlsrnguinglin-S-amirezepi ne. The present invention

o-Shlopses ibalibolb FhG3e e Ui RRERHT Bics Bt R hRRRDF L)

0°&Y OMtesbEution G4 44 AlIBFedes KRR teefod RO mipSRARrOhRd &ARYd for 12 hours. The
i soprenaline, albuterol, sal butanol, fornoterol,

exgess PRPERhOrus axyegTide Wakevaporatest iervarimend e residugdigsolved in water
| ) _ .
(lgﬁﬁfﬂ %?C’hkﬁﬁg’gg‘h{}? F‘llt()%rrﬂt). e lgg%g wfﬁa%%h%%&glgglﬁ 6I}ﬁ aqueous layer

ding t ne and am
extnond glithaittdoroatetinms ¢2SONhL). rBieeqintindd\dxtrabls weadridBdver

ﬁnéa oni st. . The reSﬁnt nvention still further )

a2 EagRe SR SebAie iErs bAAGRNS TSI RSy o R Gndhe residue was
r P i h ' ¢ .
GLOLEI MshaBelel i) S 164 Bl BREIEIMe s o
addeRI he @URMre @ARSITECRES CORA ha@TR8oleCROr00G0RIPemtde and

fil%&‘}x? &%ﬁ[t{r{g&%&&%%ﬁfsgs@ehxg& in %%yls%%de %%ﬁ),%e%anol (50

mL) and aqueous hydrochloric acid added (2M, 100 mL). The resulting solid was removed

by filtration and then treated with ether (50 mL) and isohexane (S0 mL). Evaporation of

the mixture afforded the sub-title compound as a solid (1 g).

'H NMR (400 MHz, de-DMSO) §8.73 (1H, dd,); 7.62 (1H, d); 7.51 (1H, d); 7.13 (1H, dd);
6.36 (2H, s).
MS: APCI(+ve) 213.1/214.9 (M+1)

(b) (BR)-N-(2,6-Dichloro-5-quinolinyl)-3-methyl-benzenepropanamide

To a stirred solution of 2,6-dichloroquinolin-5-amine (prepared as described in 3(a) above)
(450 mg) in N-methyl pyrrolidinone (6 mL) was added 4-N,N-dimethylaminopyridine (512
mg), (R)-3-phenylbutyric acid (515 mg) and PyBroP (2 g). The reaction mixture was

heated to 50°C for S hours. The mixture was cooled to room temperature and poured into
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famly) and CX3CR for the CX3-C fam|ly. The present

invention still further relates to the conbination of
wazesoposnd of the invention together w th an PCT/SE2004/001144

insulin-like growth factor type I (1G-1) mnetic. The

present invention still furtt3 relates to the

conbi nation of conpound of the inventiontogether with
WP VAL PONGh Rk S dtchfied (OMECRIRIRA a0Phitochloric
acid uTiuesmBuldeg stintiemwanettoicedacigt mnhmmmaameqmezmmm n€he

i onat e, budeson] sone ro i onate, an
el B Pt Were Ared s LB i SABRER s Tepricpton (16,
méad I Qichl StbAfeBfint @: 108 eﬁﬁﬂg'aﬂétrédi’iﬂstﬂflszﬁloﬁ Q&H?l Ufdea 0y afforded the

the invention together wwth (a) tryptase inhfbitors
suptitlegloatpeted asig solihdOAgngd)act or ( PAF) ant agonl sts; (c)

MBS BT S ERELTE S R ) 4535 fm 7.7 on

d)l Nab Ut NGH kA §3@@tzﬁ79§1@1 ,$h)S2. séf(iHC@ct)hE%mff ddh 9. 3MVAYRL d).

ki nase |nh|b|tors gl ucose-6 phosp
dehydr ogenase inhibitors; (i) Kinin- B | - and B2 -

(L GFERY oAb Al Saflnotinyt -

méiHyﬂb@ﬁidﬁ@broI{alnhnﬂﬂé @iTicioa@eates e g., probenecid,
sul finpyrazone, and benzbronarone; rovvth hor none

T stise fg%'gtu@sof(ﬁﬁ -Ne efndichlons- ﬁgqugroémv ﬁ-m@thﬁ bem@nmmpanamlde

e i 5 B B AL Py ortdione

mg] o'at bdded oV, OVF-d i) 1, 3-§)Et)pagé(ﬁﬁmirﬁ((§103mlgﬁdﬁﬁph\1&g&e was heated at
ol ony stinul ating factor (r) capsaicin

12&%5% 1 hQuyr aftse rinien wamoleér?dldmrqdée@pw?r ARE HHYMISY s

o84 T mAER RN B

ewapcbnamdt Burificagion by ¢tPLIC OWatelseS gnmany cdumnsismgg 25% tJ95%7
PR B B s RSP BT 9 A Ry ae e ute Product 250 me)

recept or - honol ogous nol ecul e expressed on TH2 cell s,
(CRTH2 antagoni sts). The present invention stil
'H NMB &400r M Hat ésDMS@h9. @bnﬁtﬁrﬁé{$ o0 (131, s, kWédmblHom) 7.53-7.42

ol PASOH AL 9504t ol . IR B 00 Tt 21 o

q)C o1 B UL NDSE69- 28T 2HN ) IR R TN ARG S2. 7@@11{\%5 2960-2.54 (3H, m), 1.93
aggrecanase; especially

(2H, quint.), 1.33 (3 ? ‘

MS: APCI(+ve) 425.2/427.2 (M+H").

m.p. 159-162°C

Example 4
(BR)-N-[6-Chloro-2-(1-piperazinyl)-5-quinolinyl]-B-methyl-benzenepropanamide
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15

col | agenase- 1 (MW-1), coll agenase-2 ( MwP-38),
col | agenase-3 (MwP- 13), stronelysin-1 (MW-3),

W@ Roosoedoysi n- 2 (MVP-10), and stronel ysi n-3 ( MMRETISH004/001144
The conpounds of the invention can also be used in
conbi nation with existing thdfapeutic agents for the
treatnment of osteoarthritis. Suitable agents to be
used in combination include _standard non-steroida
anti-inflammuatory agents (hnafter NSAI D s) such as
pi roxi cam dicl of enac, propwp#¥c aci ds such as
napr oxen, fl ubi profen, fenoprjofen, ket oprofen and
i buprof en, fenamates such as-ngfenani c acid,
i ndormet hacin, sulindac, apazone, pyrazolones such as
phenyl but azone, salicyl gtesXsiich as aspirin, induced
nitric oxide synthase inh bltors (i NOCS inhibitors),
COX- 2 i nhibitors such! ss@xi b, val decoxi b,
rof ecoxi b and et ori coxi nd tihe cyl co- oxygenase
inhibiting nitric oxide s) anal gesics
(such as paracetanol and tranadolQﬂef tilage sparing
agents such as diacerein, doxycyll d glucosan1ne
and intra- artlgular theraples such rtlcostero

Preprgecthicseishinhiodthe sethodf Examplens(s), g‘élﬁgé )ély(ﬁxﬁi‘@‘éhl"fmé‘
QTR el befren bt Bisffl ¢ BkafpRO3 B (BEfhe) Hnd pipprzaine (580

mg) Parrifie ati orofS10s frhethanml :dichil doamethach: sameemn( kydrexidt solation
C tis an ohn' s di sease). Suitapl ents to be
I%&éh as ﬁaaag@%@%ﬁﬁ%aﬂ%ﬁqrﬂ@%uné-aamSﬂﬁd e 1%5% ates, the
t hi opuri nes, azathioprine and 6-necaptorurine and

corticosteroi ds such as budesoni de. The conpounds of _
'H NBRo(409evitz dyRMIQDS By (H,sd, e (k)i hic arihidar. 4®A.22 (6H,

mb RSl AR oo et EG & SR (e Pl 68 f1H, ), 1.3

(3gagpony0|n ci s-platinum etoposide, taxol, taxotere
farnesyl transferase i nhi bitors, VegF |nh|b|tors
MEBOXPLI(H+me 4Q9t21{4bl AMM+E).i net abol i tes such as

i?ﬁi antineopl astic agents, especially

MEn § c drugs i ncluding the vinca al kal oi ds such
as vinblastine and vincristine. The conpounds of the
i nvention may al so be used in conbination with

ExampleiSr al agents such as V'racept AZT, aciclovir and

6-&%['9‘09-mekhyl N nﬂpﬁ@ﬁ&let%@f) Siqu qmn lggc%g oxamide

Cl N

=z
N
Prepared according to the method of Example 1, using 6-chloro-2-methy!-5-

quinolinecarboxylic acid (Example 1(a)) (60 mg) and benzeneethanamine (33 mg).



Val ant. The conpounds of the present invention may
al so be used in conbination with cardi ovascul ar agents
wae emk/oeegal ci um channel bl ockers, |ipid | owerP@ISE2004/001144
agents such as statins, fibrates, beta-blockers, Ace
i nhibitors, Angiotensin-2 recdptor antagonists and
pl at el et aggregati on inhibitors. The conpounds of the
PURREESH (Ji0Y &Myl ABetiRY sibbRhe287 US8datNafOabd ARt ToWipblind as a
CNS agent ssuch as anti depressants (such as
sobid(1¥ mig)-ne), anti-Parkinsoni an drugs (such as
deprenyl, Ldopa, Requip, Mrapex, MAOB inhibitors such
as selegine and rasagiline, conP inhibitors such as
'HTRMR 400V Ez] DRSO $8.8 002,897 @eR4Rke73 (1/f, B, t70635(t1H dy,
NMDA ant agoni sts, N cotine agoni sts, Dopani he agoni sts
7.4 oLH, e 70% 3123 (H, ma. 6N EH, ) 12-9¢ (Fkitneé. &y@Hhsse), and
e s such as donepezil, tacrine,
N¢§§¥PEﬁFHER%£§ %fikﬂgggpentofylline or netryfonate. The
m$PMRynge of the present invention may also be used in
conbi nation with osteoporosis agents such as
ral oxi fene, drol oxifene, |asofoxifene or fosomax and
Ei 3§uppressant agents such as FK-506, rapanycin
EX3P8P'6Jpor i ne, azat hi oprine, and nethotrexate. The
(BR)-25PRChidreen|3- @ﬁhyvaidmd)pvoﬂa&] 5 LuinlinyBxphivtiad by
reference to the follown Iustratlve exanples. In
bwwwam%gld@h@hmw@w g a were neasured on a Varian
Unity spectroneter at a prQton frequency of either 300
or 400 MHz. The MsS spect wWer e neasured on either an
Agi |l ent 1100MsD G1946D sp joneter or a Hew ett
Packard HPI 100MSD Gl946A™gpectroneter. Preparative
HPLC separations were perfgormed using a Waters
Symmetry(r) or Xterra(r) ¢€olarm using 0. 1% aqueous -
trifluoroacetic acid: ac-tonltrlle 0. 1% aqueous
amoni a: acetonitril eyt Pol% amoni um acet at e:
acetonitrile as the eljant. Mcrowave reactions were
perforned in a Isi ngl e nbde m crowave.
H\V//

N
(a) [3-[6-Chloro-5-[[(3R)-1-0x0-3-phenylbutyl]Jamino]-2-quinolinyl]propyl]ethyl-
carbamic acid, 1,1-dimethylethyl ester

9-Borabicyclo[3.3.1]nonane dimer solution (2.7 mL, 0.5 M in tetrahydrofuran) was added
to ethyl(2-propenyl)-carbamic acid, 1,1-dimethylethyl ester (prepared as described in
Example 7(iv) of WO 03/041707) (124 mg) at room temperature under nitrogen. The
mixture was refluxed for 2 hours after which it was cooled to room temperature. Potassium
phosphate (356 mg) in water (1 mL) was added and the mixture stirred for 15 minutes.
(BR)-N-(2,6-Dichloro-5-quinolinyl)-B-methyl-benzenepropanamide (Example 3(b)) (200
mg) in N,N-dimethylformamide (2 mL) was added followed by
tetrakis(triphenylphosphine)palladium(0) (7 mg). The reaction mixture was heated to
70°C for 2 hours under nitrogen. On cooling to room temperature the reaction mixture was
filtered through diatomaceous earth and the tetrahydrofuran removed under vacuum. The

resulting mixture was poured into water and extracted with ethyl acetate. The combined



Exanmple 1

6- Chl oro- 2-net hyl -i V-[ (2/ ?) - 2- phenyl propyl ]-5-qui nolin
weemasihaeesri de, hydr ochl ori de(a) PCT/SE2004/001144

- Chl or o- Z- et hyl - S- qui nol i necar boxyl i caci d

Crot onal dehyde (1.50 nlL) was 4xded dropw se over a

period of 1 hour to a mxture of 5- '

1P Qx12a ZQi j ) : .sul te

O RO Al e Gt oo P B S ORERAT
acethte2Bolpxannd0:G0 s elubn igevt thy dutpatie oompow (A5¢ mE)L nl)

at 95C. The reaction m xture was heated for a further

15 minutes then filtered whilst still hot. The

'H R tdomavise! Hdpweso I doyk N 1

}{wdr oghl oric’ gégPd sof%tb‘lgggh??%ywrfﬁ?(gﬁ’dd)t ﬂg7 g%’?gbufgy%'% (1H,

5 mgodh-hed (61 in),t340-8 bt i @), 32MD.0D (b aak 23162 RB$3H ha)) 2.76-2.65

ded Y 0 i.0 pH. 4 j.ch was cooled in
(L 5ahaBrie el oy kike 1 edet e X & o by
filtration and washed with water. The solid was dried
in vacuo to give the sub-title conpound (0.5 g) as a
(b3 GBRAV-[0E-hlapeR([3vethylanin@uroph-Stjjuipiolinyl]-f-methyl-
6- Chl or Q- 2- et hyl - i,V-[.(2/.2)-2-phenyl propyl]-5-quinolin
bz pB e, it 15 o % T red ottt o of

10 [36600h10F05-2H BRY- Mol 03~ shenhBhtylRER:F0X Mhin6liRa] eyl frbami
[CEE[; a) ). (2%% rr{; [ 3 d?tcwﬁ]?or o}‘rlpt?t haﬂe 351 @@goﬁ under e
aci, tls logismethylehy dExample 6@ hven¢issAdyadeinidishlqromethapp§3 mL).

BB ASAL M KBRS ey, TP SO D A i

foe@aporsatlthe résultdiitysnesehsdndvas edamsakd edddyness and recrystallised from
di chl or mft hane (3 .. This solution was_cool ed to
meidiencl Aty ! AFSRiLE FRSIaF ¢ e compouRg ps # solifk FGmek ne (152
15 nmg) and triethylamne (1 nlL) in dichloronethane (2 nlL)
was added dropwi se. The reaction m xture was stirred
"HaNMR (400t Mitfze d @DV SO &1t 0.18 ( Lt 830 (e ), (B @8, dnt7cd2 (1H, d),

7.0 28 By e B2t ha R sy T2 (2, 0, 3.02-

2.8 P08 NRY 28t AChg), a2 AT nefh.), fiisluteres), an or at ed.
PquiyfI inﬁgti on( (&i CLZ, gt hyJIl atc_)et at e(: vvoﬁ)éxagéﬂl{? as

MSt ARIG+ve] # BY4EU(MBE )pr oduct whi ch was converted to
its
20
Example 7 _
(BR)-N-[6-Chloro-2-[3-[(3-hydroxypropyl)amino]propyl]-5-quinolinyl]-p-methyl-

benzenepropanamide

25
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hydrochl oride salt by treatnment with hydrochloric acid

(4Min 1, 4-dioxane) and recrystallised (ethanol /
we@tdwglomeet ate) to give the title product (40 PE/SEDb#/001144

NVR (400 MHz, (16-DVBO) 6 8.87 (IH, s), 8.15 (IH d),

7.92 (I1H d), 775766(IH4B) 758(IH d, -

7.40-7.24 (5H, m, 3.81-3.66 ( m, 3.52-3.39 (IH,

(a&[_} &6?25%)1’333 3(Iéﬁ ?ﬁa ﬁseﬁﬁbhwa@@okgﬁ%@xﬁg n]&%pyzl% [[(1,1-
diﬁ}e(hyllcthml)di-mﬁhhl)silylué‘x}{]()ﬁif»)yl]Zcqnham;d mda,pm imedylathyliester
Pr%:]%irr?b %g%ﬁ)r%dr ogh or xpxp%e 6(@Sp§1@g ?[5?)[1\?-?2 Cd?ghrlgrlo

| g
qu?i(o@%ﬂ?@??g%tﬂﬁb@ﬂﬂen@pro?&ﬂaﬂﬁ%ée%(ﬁ?{p% M o@ﬁi g §£§3am
dimgthy eﬂwﬂﬁdﬁmctavlSdml]@SflmPyk}{Zhg«bpmyétarfoenuwmmamlrﬂstﬁylethyl

I t igh te
esf R PTG, Ragfha0s SSmatn TR, BRGCHPGRHAT997),
V@lcwl p@?d\dl 333- 31484(2zol| Iﬁgﬁrm)nfﬁaﬂoﬂ 0y, ki b g zfﬁkha’%féql 4 as
eth acet at e) give the title product (38 np).

ehmrke(f dl\?b&suhjqﬂ@mowd&sagobdkBOng) 8. 18 (| H, d),
7.94 (IH, d), 7.73 (IH d), 7.60 (IH, d), 7.38-7.25
(5H, m, 3.80-3.68 (I'H m, 3.48-3.40 (IH m,

THNER @00MELEHEDT,) 8281684, 7502 (11, 3P 74 oQ)(5HM§) 7.15 (1H, s),
APCI (+ve) 339/341 m p. 182-185C Exanpl e

7.Q%0 sw §2628h F)oﬁég’a‘l{in@:;q BB [<$H(ﬁe2 A412:50 04&) prb@&i 1]9%n2H, m),
lﬂp%z}{sfsﬁﬂlosgo 3!Hn¥atlezl(skt?pgg)(sbﬂggﬁﬁbgggB?ﬁol’| 5 am ne

6- Chl or o-5-ni troqui noline 1-oxide (4 g) was added to
(bP (B%%PNh-% l@hlgl)'(oxg T|3 ?(ri"l l?)?dr(o)lcgpl%)yl)a;uno]propyl] S-quinolinyl]-B-methyl-
benzenepropanamide
[3-[6-Chloro-5-[[(3R)-1-0x0-3-phenylbutyl]amino]-2-quinolinyl]propyl][3-[[(1,1-
dimethylethyl)dimethylsilylJoxy]propyl]-carbamic acid, 1,1-dimethylethyl ester (Example
7(a)) was dissolved in dichloromethane (3 mL). HCl in 1,4-dioxane (4M, 1 mL) was added
and the mixture stirred for 2 hours. The resultant suspension was evaporated to dryness and
the residue was dissolved in dichloromethane (10 mL) and methanol (0.5 mL) and washed
with aqueous sodium hydroxide (2M, 3 x 5 mL). The organics were dried, filtered and

evaporated. Purification (SiO,, methanol:dichloromethane:ammonium hydroxide solution

20:80:2 as eluant) afforded the title compound as a solid (85 mg).

'H NMR (400 MHz, d-DMSO) & 9.94 (1H, s), 7.86 (1H, d), 7.77 (1H, d), 7.55-7.43 (1H,
m), 7.42-7.23 (6H, m), 3.46 (2H, t), 3.40-3.21 (3H, m), 2.92 (2H, t), 2.82 (1H, dd), 2.72
(1H, dd), 2.58-2.47 (2H, m), 1.86 (2H, quint.), 1.55 (2H, quint.), 1.34 (3H, d).

MS: APCI(+ve) 440/442 (M+H™).

m.p. 118-120°C

Example 8

3,4-Dichloro-a-methyl-N-5-quinolinyl-benzenepropanamide
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00C. The solution was allowed to warmto room
tenperature and stirred for 12 hours. The excess
w@bmspbossis oxychl ori de was evaporated i n vacuPCEHSERDHIE1144
resi due dissolved in water (100 nL) / dichl oronet hane
(100 mL). The | ayers were seprated and the aqueous
| ayer extracted with dichl oronmethane (2x50 nlL). The
conbi ned extracts were dried ovgy anhydrous nmagnesi um
- sulfate, filtered and concentrafed to give an oil. The
resi due was di ssol ved in ethapefkyater (1:1, 80nl),-
anmoni um chloride (2.8 Q) and (2.8 g) added. The-
m xture was stirred at 65C foN4~hours, cooled to room
tenperature and filtered. The resulting solid was
suspended i n di net hyl sul phoxide’ (50 nL), nethanol (50

The resulting solid was renmoyed by filtration and then
treated with ether (50 mL)HMind @hexane (50 ni).
Evaporation of the m xture af fgrded the sub-title
conpound as a solid (1 g) (400 MHz, d6-DMBO) d
8.73 (IH, dd,); 7.62 (IH, (IH d); 7.13 (IH
dd); 6.36 (2H, s). Ms: AP N"213.1/214.9 (Mtl) (b)
(b/?)-L"-(2,6-D chl oro-5-qui nolinyl)-b-nmethyl -benzenep
ropanam de To a stirred sol ution of

- RIgRE SR r r .
Prpds A LSBT PLARA S B5SAL 288 ) o
3, 0Qdchistd@dméthy\bédzedepropdnoiaatid (32rhghl Perifiéatidn ’IS?)HPLC (Symmetry
(/?)-3-phenyl butyric acid (515 ng) and PyBroP (2 g). )
- Orh& 2ABevs e ANoRIkD e elalid goeeritdly) didordesbthertishe cgmpgupdas a solid
(15@91 i Xture was cooled to roomtenperature and poured
Intowater (10 nL) which was subsequently acidified to
pH w th aqueous 2M hydrochloric acid. The resulting

.Sol ution was extr ct%g wi th_di chl or onet hane éSxZO n%%.

Ry ME 98iY ,@.’B Q R%PF EES)ePR(Ididde, 744 (1 dod - Bhd H. d).
. S . S ’ h o

7 AR P IR T O R VAU PagTRRIAND 09299 A1E, m, 2.96-2.88

(1Het)y2.7&% € atde) 1.23 (3df,ddd the sub-title conpound as a

WG g IS 11 D, O

m.p. 168-170°C :

Example 9
(BR)-N-[6-Chloro-2-[[2-[(2-hydroxyethyl)amino]ethyl]amino]-5-quinolinyl]-B-methyl-

benzenepropanamide, dihydrochloride

Cl
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dy, 7.42-7.25 (5H, m), 3.36-3.27 (IH, m, 2.83 (IH
dd), 2.73 (IH, dd), 1.34 (3H, d). (c)

W@ bdo3)pedeés [ 6- Chl or o- 2- [ net hyl [ 3- (et hyl am no) ppOPyEJ0e41901144
noj - 5- qui nol i nyl ] - b- met hyl - benzenepr opanam de,
ditrifluoroacetate To a stirréd sol ution of
(b/?)-Lf-(2,6-dichloro-5-quinolinyl)- '

b- met hyl - benzenepr opanam de (Exanple 3(b)) (200 nm)
and potassium carbonate (385 ng) in N nethyl
Ty stiresld s@iutionef ((QRhN)(Z;ﬁa@claiddleﬂ-qumolmyl) B-methyl-benzenepropanamide

B e TR il il S SBBE G P RE o) 37 Nemei) mymolidinone 2
mMPFaLaideed- [@Qmﬁ)r%éﬂﬁﬁ*)afd"ﬁ(ﬂ et (58@?&)”‘1‘?@ Hﬁﬁuf’é@?ﬁas heated at

extracted with di chl"oronethane and t he conbi ned
1285G Faact hougmateer grhiiehlit was coeed @Imhmjlred/amwatee dlhe resulting solid was

- PUr HPLG | 25%
AL, B P e T SR
thétpﬂr&)ecﬁi/ftl@ ﬂﬂﬂe@‘t—btﬁt@l dhbirb@n?@é Cld@l gj ar(cﬁéiﬁ)reﬂ‘ﬁ)r 2 hbhrdVMFRe(ARXBure was

-DM5O) d 9.91 (IH s), 850 (IH, _s), 7.73-7.55
Po(lqu mt@)watqr fg‘ggl extragted with qﬁhlorpnwglmpe @2@3111,) rhhe combined organic

S AR el By S el
an{rhéhiumd)ydréxidsolutidn 29g:1 a2 eIfx@ﬂtZ yhdded3ht desired naPd i§othbr which
wa%ythgr{#i)és'ol%e@gig f%:%grg%)g%}}g(%m ha éd e ted4v2\/15th ﬂC]erZ 1%1 cgloxane (4M, 1
F
ol LT Ul S SO OPE] B sepges o
mﬁhqubdetbfyl Extatploezi & thy titlesomgound as a colourless solid (50 mg).
(b/?)-./V-(2,6-dichloro-5- quinolinyl)-
b- met hyl - benzenepr opanani de ( Exanpl e 3(b)) (200 nm)
‘Hammpimmmr@ -HRBD)E. 69 E’llH ish icgt (180 sf, S 6P H, tﬂ%ﬁmh d),

di chl or onet hane: anmoni um h dr oxi de sol ution 1

- 7.3657 8B (4t n),a 367 d8d 1 hm),t6.96- é8@ 6hpouhd. ¥s3.86 S Id) GZR (2H, v,

R AN SRS (g o

MS) APBI(G9e\ H9/429)(M-B38- 3. 25 (I H, n), 2.82-2.73 (5H,
m, 2.68 (IH dd), 1.33 (3H d).
m.p. 178-182°C

Example 10
2-Chloro-N-[6-chloro-2-(1-piperazinyl)-5-quinolinyl]-benzenepropanamide,
dihydrochloride

HN
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M5: APCI (+ve) 409.2/41 1.2 (MtH+). mp. 194-196 0C

Exanpl e 5 6- Chl oro- 2- net hyl -
wao2¢02/0mheny| et hyl ) - 5- qui nol i necar boxam de Pr epe@ESE2004/001144

according to the nmethod of Exanple 1, using

6- chl or 0- 2- met hyl - 5- qui nol i #écar boxyl i c acid (Exanple

I (a)) (60 ng) and benzeneet hanam ne (33

ng). Purification (Siq 2, ethyl acetate: wohexane 3:7

as eluant) afforded the title conpound as a solid (15
(ahdy(S-AmpineiRelilooe 2ipinolinybvbpjpes agngcarboxylic acid, 4, Bdimethylethy
es IH d), 7.73 (IH d), 7.63 (IH d), 7.40 (IH d),

%£1-123 (5H, m, 3.65 (2H, q), 2.90 (2H, t), 2.65 (3H,

TcS) surfélda so@ﬁ’ﬁh(of‘bei 6386118 Guinblits) amiie REx dnffle 3¢3PE00 mg) and
e
po(a@wfn)maxhqnetedmgdruszmftgyl(@trw}udmnﬁ&} P pyas laddedylri nol i n

en o
p,%/éélzrlge gqtotanga? f g@g@&ﬁﬁ@mgﬂgmr%%%w% t dfs Be e 5}@% at 130°C
fot mhburnyf@mhnpy I1t] \eish;olotearalnarpburedamtd water1Thié ﬁibﬁhg&l»ﬁsh}bllected by

ester 9- a clo[ 3.3, 1] ne di ner solutlonSZ
ﬁlwetlonoar@vxﬁs R r“éarﬁ?fcfP(Sf‘{?rt muamfa%e cRIpRANNE s a solid (1.2 g).

et hyl (2- propenyl)-carbam c acid, 1,1-dinethylethyl

ester (prepared as described in Exanpl e 7(iv) of WD
}DSWWA@DOMH@MADN@)O)a&s B&®OIH, tde7Hh 30 (altI-D,rda TbderH, d), 6.82 (1H, d),

s RS B agia oL Gt o) S SahTAetampbn dscl of (BBRE e um

phosphate (356 ng) in water (1 m_) was added and the
m xture stirred for 15 m nutes.
(b} B/Chleitd-I¥;[6-dbilerto-2-( b-pipegadinpl) Srqatinelinyl]-benzenepropanamide,

D- met hyl - benzenepr opanam de (Exanple 3(b)) (200 ng) in
dlgﬁ%%ff@t hyl formami de(2 nL) was added fol | oned by

To a stirred solution of 2-chloro-benzenepropanoic acid (204 mg) in dichloromethane (2
mL) at 0°C under nitrogen, was added N, N-dimethylformamide (1 drop) and oxalyl
chloride (0.3 mL). The reaction mixture was heated to reflux for 2 hours, then cooled,
evaporated to dryness and redissolved in dichloromethane (1 mL). This solution was added
to a stirred solution of 4-(5-amino-6-chloro-2-quinolinyl)-piperazinecarboxylic acid, 1,1-
dimethylethyl ester (Example 10(a)) (200 mg) and potassium carbonate (380 mg) in
acetone (2 mL). The reaction mixture was stirred at room temperature for 16 hours then the
acetone was evaporated. The residue was redissolved in dichloromethane then poured into
water and extracted with dichloromethane (3x20 mL). The combined organic extracts were
dried, filtered and evaporated. The resulting solid was purified (SiO,, methanol:
dichloromethane:ammonium hydroxide solution 10:90:1 as eluant) then redissolved in
methanol and treated with HCl in 1,4-dioxane (4M, 1 mL) for 1 hour. The resultant
suspension was evaporated to dryness and recrystallised from methanol / ethyl acetate to

give the title compound as a solid (90 mg).

'H NMR (400 MHz, ds-DMSO) & 10.09 (1H, s), 9.40 (2H, s), 7.89 (1H, d), 7.83-7.69 (2H,
m), 7.50-7.26 (5H, m), 4.04 (4H, s), 3.25 (4H, s), 3.08 (2H, t), 2.83 (2H, 1). '
MS: APCI(+ve) 429 (M+H").
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15

20

-a i (triphenyl phosphi ne)pall adium0) (7 ng). The

reaction m xture was heated to 700C for 2 hours under
wmedosogwes On cooling to roomtenperature the PEESEI0H001144

m xture was filtered through di atomaceous earth and

the tetrahydrofuran renoved uider vacuum The

resulti ng m xture was poured into water and extracted
m?l acetate. The conbi nedorgani c extracts were

rled flltered and evaporated. Purification (Si Q2

et hyl acetate:i5ohexane 30: 70 as el uant) gave the

sub-title conmpound (250 ng). 1H NMR (400 WVHz, de- DVSO
E’?“@P‘Q}r&(m s), 7.86 (IH, d), 7.77 (IH, d), 7.55-7.45

2 4-|lj'khlmo-Nz[(64éllgrozé (i ?)gberﬂlmgﬁ ﬁ&uﬁoﬁﬁylg Ib'é% J?egrop(ananude,

dihydrothbgide 900 (2H, m), 1.44-1.27 (12H m, 1.03 (3H,
t). (b) (b
)-yV-[6-Chl oro-2-[3-(ethylam no)propyl] 5-qui nolinyl]-
b- met hyl benzenepr opanani de, ~dRkydr ochl ori de
[3-[6-Chloro-5-[[(3/?)-1-0x
i nol'inyl]propyl]ethyl-carbamg agid, 1,1-dinethylethyl

(3 m). Hydrochloric acid (
0.8 nL) was added and the mxture stirred for 2 hours.

‘ ethyl acetate to give
the title conmpound as a 170 ng). 1H NWVR (400
MHz, d6-DMSO d 10.18 ( 2H, s), 8.04 (IH,

d, 7.92 (IH d), 7.77-7. (’ N‘r) 7.52 (IH d),
7.41-7.23 (5H, m, 3.39-3.27 (IHk@/NHB. 12 (2H, t),
3.02- 2.81 (5H, m), 2.75 (IH, dd), 2.15 (2H, quint.),
Prap@dd 4Qerdinlg to thethOd pBBxample 10G) ARG 4-BvahindIDERdd-2-quinolinyl)-
J\/HrH+ : le 7 .
b ecBORIGEGb 3T mer Ity FPBIBs ANPASTIN gy p1d 24
dlclﬁox%ulbe'ﬁ%ﬂeg‘:v’dﬂahoi*é'a@ﬁlt(hbti RN ZRRERLAGRPARPHe( &) mdndery - 0.1%

| oro-

aqp[:QlB/m)mollngwsta@lH@qyﬂor)intiw,]tmatrmﬂt wathodChiol 1 4rdioxpreo(ML, 1 mL)
3- . [ . .
nh[r%szgéli 1§?tfci;ﬂrfefie%§¥lgﬁ¥ll) ﬁcgt@%&ﬁ) Bgﬁ{dgd dhe tét’le compound as a solid (29

mg). 1- di met hyl ethyl ester Prepared according to the

met hod of exanple 6(a), using
(b/’P) /' V- (2, 6-dichl oro-5- quinolinyl)

yﬁ{ E‘“{%‘f‘?ﬁf &nﬁg’{%@m‘?f‘é %% &H? (P7oo 3R af!W)s3-7.67 21,

rn) 7.63 (1H, s), 7.50-7.33 (3H, m), 4.03 (4H, s), 3.25 (4H, s), 3.06 (2H, t), 2.82 (2H, t).
MS: APCI(+ve) 463(M+H").
m.p. 200°C (dec)

Example 12
4-Chloro-N-[6-chloro-2-(1-piperazinyl)-5-quinolinyl]-benzenepropanamide,
dihydrochloride



10

15

di met hyl si | yl ] oxy] propyl ] - 2- pr openyl - car bam c¢ aci d,
1,1-di nethyl ethyl ester (prepared as described by I.
wKamenaeesS. Saya, Y. Yanmanoto, Heterocycles, (BRODIF2004/001144
Vol . 46, pages 335-348) (221 ng). Purification (Si Q2
et hyl acetate:/rhexane 1:4 ast8el uant) afforded the
sub-title conmpound as a solid (300 ng). 1H NWR (400
MHz, CDC13) 5 7.87 (IH d), %62 (IH d), 7.44-7.08
(5H, m, 7.15 (IH, s), 7.02 (JH s), 3.62 (2H, t),
3.48 (IH q), 3.28 (4H, s), 94-2.80 (4H, m 2.08-1.96
(2H, m, 1.74 (2H, s), 1.58 s), 1.45 (9H, s),
0.88 (9H, s), 0.04 (6H, s). ¥
(b/?)-LA-[6-ChIoro-2-[3-[(3-h,droxypropyl)anino]propyl
[ [ AZenepr opanam de
3 phenyl but yl ] am no] - 2- qu

dinethylsilyl]oxy]prIpyl] carbanlc aci d,

1, 1-di et hyl et hyl es 7(a)) was dissolved

i n di chl oronet hane (3 _n 1,4-dioxane (4aM 1
m.) was added and the m t'm for 2 hours. The
resul tant suspensi on was evapor at dryness and the
resi due was dissolved in dichloro ﬂe (10 nL) and

: nethanolg;O 5 nL and_washed wi th aqgeous sodi um
Prapatpd acqedtip g met 5ad sf FrampleHA(R)ugingi 4o -3ming- fussm@r@ -2- qumohnyl)-

- DEHSEAPA PR S DN 1 S B g gy

4 Qlﬁloﬁﬂb@zamped)mantc)acalf 204 dex)l. Elh'Eﬁdatlbﬂl 6810 npethacbl . dgchéoromethane:

l()l'lllgm(é'g'%{(}-ﬁzl ff)]’““ Ng)]é(ﬁ)%s I\@izu’lt) %%g%ct))zt\g&(l;g? 1% (le-lc_ilioxane (4M,

1 &Lgami re%%s(a@l"'éatlﬁﬁ et@ylda@et@t%ﬂso héxan@) &ordePhe (¥ coMbound as a
2 (2H H, 2 (IH dd), 2.58-2.47

so(lgleﬂmgg) 1 86 (2H qU| nt . ) 1 55 (2H, quint.), 1.34
(3H, d). MS: APCI (+ve) 440/442 (Mr T). mp. 118-1200C
Exanpl e 8

"HENFAFD[400! MHR; @-DRIS) § N68 (0 )09 BOWIH, tswzm(am apaneny 88 (2H,
ePrepared according to the nethod of Exanple 1, using
m} Tattrhdd (Hihan). 7Y QB0 dvg) 9344 8, 32di(¢H) 9r 99 (2H, v), 278 (2H, m).
: d (652 Purificat
PWEyKEF@%&fg§%ﬁ§?$ Qﬁ%90|c acid ( ng). Purification

m.p. 183-188°C

Example 13
(BR)-N-[2-[(3S)-3-Amino-1-pyrrolidinyl]-6-chloro-5-quinolinyl]-B-methyl-

benzenepropanamide
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- 0. 1% aqueous anmoni um acetate / acetonitrile)

afforded the title conmpound as a solid (120 ng). 1H
WODMS/e08 MHz, d6-DVSO d 9.94 (IH, s), 8.89 (P¢d/SKd)4/001144

7.94 (IH, d), 7.85 (IH, d), 7.72 (IH t), 7.63-7.54

(3H, M, 7.45 (IH, dd), 7.26491H, dd), 3.09-2.99 (IH,

nm, 2.96-2.88 (IH m, 2.78 (IH dd), 1.23 (3H d).
To W30 nngl.Pghgrb%)/e 3P whé 3@ded kBRMWELD)6-dihBro-3 &R inb AP B-methyl-
ber’(lslﬁepfﬂnavalﬁlsiﬁ(tﬁﬁ anpleB(b)) 220q 2gh @W)cﬁcp;strﬁ;dxf;amna o] 4y, |

trieg'rn}gglgx]{% i%ﬁ%$ ﬁ‘l‘gi nd aleégqlprﬁ gyglgs nfl?e sasggled and heated at 100°C

for 1 hod? wﬁth(aszb'rgWQ\m The réacgblr'l Q,g}s EEBLEA £ oHﬁttQA’erx%?éE&Pp
ropanan de (Exanple 3(b)) (200 ng) and potassSium

evaparatpsin Buiefi¢azion (ff., mthunqledwarqnwmbzammnmmdmx)de solution

o el G Baet SRk gk 520, T

which it was cool ed and poured into water. The
resulting solid was isolated by filtration, dried and

'H AR 4 Hz dgt DMS @) & AT HAHes)( B SH()H, dh@43 (Epabs7.88-7.30 (SH,

oo T SR My S Pl P o

m), IZTI’D(l\PoBTdﬁI 2087 18 W petied2 o tiH, dheh| 7L peBt hang), (1@3?(@}1 d).
m.). The conbined organic |ayers were dried and

MSe dREdrveat @41 PMirH kat i on (Sig 2, net hanol :
'263'28 t hane: anmoni um hydr oxi de solution 2:98: 1
B8 elua ) yielded the desired major isoner which was
t hen di ssolved in dichloronethane (5 nL) and treated
with HO in 1,4-dioxane (4M 1 nL) for 1 hour. The

Exaragle Idant suspensi on was evaporated to dryness and

VR B 3Bty TR R 2 b AL Al rHintfe
NVR (400 MHz, d6-DMSO) d 9. (IH, s), 7.87 (IH s),
7.67 (IH d), 7.47 (IH d) 6-7.28 (4H, m,
7.26-7.19 (IH m, 6.96<6- H n), 3.95-3.86 (2H,
m, 3.72 (2H, t), 3.34 ( ), 3.28 (2H, t), 3.10
(2H, t), 2.86-2.75 (IH m .75-2.64 (IH m, 1.34
(3H, d).

Clmh‘/\

NH

Prepared according to method of Example 10(b) using 4-(5-amino-6-chloro-2-quinolinyl)-
1-piperazinecarboxylic acid, 1,1-dimethylethyl ester (Example 10(a)) (200 mg) and
2-methoxy-benzenepropanoic acid (200 mg). Purification by HPLC (Waters Symmetry
column using 5% to 50% acetonitrile in 0.1% aqueous trifluoroacetic acid) and

recrystallisation (methanol/ethyl acetate) afforded the title compound as a solid (25 mg).

'H NMR (400 MHz, ds-DMSO) 8 9.90 (1H, s), 9.10 (2H, s), 7.78 (1H, d), 7.66 (1H, d),
7.58 (1H, d), 7.34-7.19 (3H, m), 7.00 (1H, d), 6.92 (1H, t), 3.95 (4H, s), 3.83 (3H, s), 3.23
(4H, s), 2.94 (2H, t), 2.74 (2H, t).
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M5: APCI (+ve) 427/429 (MtH+). mp. 178-182C Exanple 10

2- Chl or o- L*-[ 6-chl oro- 2- (| - pi perazi nyl ) -5-qui nolinyl] -
whepzoomwps opanam de, di hydrochl ori de(a) PCT/SE2004/001144

4- (5- Ami no- 6- chl or o- 2- qui nol i nyl ) - | - pi perazi necar boxyl

ic acid, 1,1-dinmethylethyl esgper To a stirred solution

of of 2, 6- d| chl or oqui nol i n-5-am ne (Exanple 3(a)) (800

MRS BB EA0TE ¢ (2.0) D eq 1.

plpera2|necarboxyllc acid, 1,1-dinethylethyl ester (2
The m xture was heat ed at 1300C for 4 hours after
E’iﬁmlﬂﬁ 15t was cool ed and poured into water. The product

{ . r s 1.

(BRSO 2 Y L A o AT MRERA Pt Bt
B-né Yyl Melzemdpropdo@mide 36 (1 H, d), 7.30 (IH d), 7.1 1

(IH, d), 6.82 (IH d), 5.76 (2H, s), 3.69-3.61 (4H,

m, 3.49-3.40 (4H, m, A8-1.34 (9H, m. (Db)

2-Chl oro-i V-[6-chl or o-1 pi perazi nyl)-5-qui nolinyl]-

benzenepr opanam de, di hydfochloride To a stirred

sol ution of 2-chloro- benzenepropanoi ¢ acid (204 ng) in

di chl oronet hane (2 nlL) fat '00C under nitrogen, was

added i V.i V-di net hyl f gegqami de(1 drop) and oxal yl

chloride (0.3 m.). 'He r@action mixture was heated to
reflux for 2 homll ed, evaporated to dryness
and redissolved in I oronmet hane (1 mL). This

sol ution was added tgZa~g ,@_;_04 ution of

4- (5- am no- 6- chl or o- 2- qui nol i ny)T=Ri per azi necar boxylic
acid, 1,1- dinethylethyl ester(Exanpl Ma)) (200
ng) and potassium carbonate (380 ng) in acetone (2

m.). The reaction mxture was stirred at room
te erature for 16 hours then the acetone was

BY-88-Edrlorpnd [ (383i3dkedrggy-1r T elidinyd-$-qyinolinyl]-B-methyl-

e then poured into water and extracted
beﬂ&ﬁ%b%;? Erpg?ﬂ%t hane (3x20 nL). The conbi ned organic

Toex10 adimice®v®ve vial was added (BR)-N-(2,6-dichloro-5-quinolinyl)-B-methyl-

benzenepropanamide (Example 3(b)) (300 mg), (3R)-3-pyrrolidinol (220 mg) and

acetonitrile (5 mL). The vial was sealed and heated at 100°C for 45 minutes within a

microwave. The reaction was cooled to room temperature and the resulting solid removed

by filtration and washed with acetonitrile to afford the sub-title compound (340 mg).

'H NMR (400 MHz, d¢-DMSO) 8 9.78 (1H, s), 7.51 (1H, d), 7.44 (1H, d), 7.40-7.31 (5H,
m), 7.29-7.23 (1H, m), 6.74 (1H, d), 4.99 (1H, s), 4.41 (1H, s), 3.63-3.53 (2H, m), 3.39-
3.22 (3H, m), 2.77 (1H, dd), 2.68 (1H, dd), 2.11-1.98 (1H, m), 1.97-1.88 (1H, m), 1.33
(3H, d).

(b) (BR)-N-[6-Chloro-2-[(3R)-3-[(methylsulfonyl)oxy]-1-pyrrolidinyl]-5-quinolinyl]-B-
methyl-benzenepropanamide

To a stirred solution of (BR)-N-[6-chloro-2-[(3R)-3-hydroxy-1-pyrrolidinyl]-5-quinolinyl]-
B-methyl-benzenepropanamide (Example 15(a)) (340 mg) in dichloromethane was added
methanesulphonyl chloride (0.26 mL) and triethylamine (0.46 mL). The reaction was



10

15

20

25

30

dried, filtered and evaporated. The resulting solid

was purified (Sig 2, nethanol: dichl oronethane:
w@eovsnoaess hydr oxi de sol ution 10:90: 1 as el uant PCT/KE004/001144

redi ssol ved in nmethanol and treated with HCO in

1, 4-dioxane (4M 1 nL) for 1shour. The resultant

suspensi on vvas evaporated to dryness and

B R P .
anﬁﬁ'&mu %/%Qe sbutR9 10190:1 2} elulnt o bf261d (R subztlt&Qi C(dlﬁlbound (250
7.69 (2H, m, 7.50-7.26 (5H, m, 4.04 (4H,

m@) 3 25 (4H, s), 3.08 (2H, t), 2.83 (2H, t). M
APCI (+ve) 429 (MrH+) . m p. 265-2700C Exanple 11
2,4-Dichloro-iV-[6-chloro-2-(I-piperazinyl)-5-quinolin

IHWMRt(ﬂO@ wm@rdamm)dse; 801(1%/@} acss (QH 699768 (PHepar ad-7.32 (SH,
accordi to net hod of ExanE) e 10§) Hg
m)47 (39-7a2ﬁ &L en)e AIBG (bH2d)g DidAd Hngbl 3-3. 69 (3H, m), 3.64-3.51 (1H, m),

3, %&bﬁ{ﬁ%&g?ﬁ’@?ﬁ;&b%%ﬁ %d)22 FeUACEd)YS S8 1¥s G &), 1.33 o,

d).di chl or o- benzenepr opanoi c acid (242 ng) . Purification
by HPLC (Symmetry - 0. 1% aqueous anmmoni um acetate /
acetonitrile), treatrrent with HO in 1,4-dioxane (4M

ORI REEHES A Srmhl AR BARAS Dyl ik,

qu(xﬂﬂﬁlyl\]l-ﬁl mﬁﬂﬁylﬂbﬁ@n@rbﬁaﬂzﬁn@eH s), 9. 39 (2H, s), 7.90

TO(asw mﬂwal? 5 dgiaﬂ%é%'[@-n?z@r%%&ﬁé)ﬂ(@%@lscdfppylgaxﬁ L-

py{rglé%n)ng'lé;ﬂa%pfl%lu@ -BAR 1 BERIend FrdpMiditille (ExBmpROGRS) (130 mg), 3-

amdadchippomnb MO Bmi hland ecc@or(itrie (Jomia T ewidl-vBasgaalead hndbdaed at
benzenepr opanam de,

100°C for 90 minutes within a microwave. The reaction was cooled to room temperature

and evaporated. Purification (SiO,, methanol:dichloromethane 1:9 as eluant) and

recrystallisation (acetonitrile) afforded the title compound as a solid (21 mg).’

'H NMR (400 MHz, CD;0D) 8 7.47 (1H, d), 7.41 (1H, d), 7.30-7.24 (4H, m), 7.23-7.16
(1H, m), 7.02 (1H, d), 6.56 (1H, d), 3.78-3.71 (1H, m), 3.68-3.61 (1H, m), 3.56 (2H, t),
3.51-3.35 (2H, m), 3.33-3.24 (2H, m), 2.82-2.73 (1H, m), 2.71-2.64 (3H, m), 2.25-2.14
(1H, m), 1.90-1.77 (1H, m), 1.67 (2H, dt), 1.32 (3H, d).

MS: APCI(+ve) 467/469 (M+H").

m.p. 155-158°C

Example 16
(BR)-N-[6-Chloro-2-[(3S)-3-[(2-hydroxyethyl)amino]-1-pyrrolidinyl]-S-quinolinyl]-f3-

methyl-benzenepropanamide, dihydrochloride.
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di hydrochl ori dePrepared according to nmethod of Exanple
10(b) using 4-(5-am no-6-chl oro-2-quinolinyl)-

wd2spemexi necar boxylic acid, 1,1-dinethylethyPCESE®RD4/001144

(Exanmpl e 10(a)) (200 ng) and 4-chl or o- benzenepr opanoi c
acid (204 ng). Purification (59 q 2,

met hanol : di chl or onmet hane: anmmoni um hydr oxi de sol uti on
10:90:1 as eluant), treatment with HO in 1,4-di oxane
(4M 1 rrilL) and recrygtaNy sation (ethyl acetate/
ohexane) afforded the conmpound as a solid (17
ng). 1H NMR (400 MHz, a6:PWBO) d 9.68 (IH, s), 9.30
(IH, s), 7.79 (IH, d), 7./64-7.58 (2H, m, 7.37-7.28
(4H, m, 7.23 (IH d), 3/98 (4H t), 3.23 (4H s),

2.99 (2H, t), 2.78 (2H n)"' MS: APCI (+ve) 429/ 431
(MrH+) . mp. 183-188C kxanple 13

(b/?)-L"-[2-1(35) - M Ngy | -pyrrolidinyl]-6-chloro-5-q
ui nol i nyl ] - b-net hyl benzenepropananide N -To a 10 niL

hyl am ne (0.085
m.) and acetonitrile (5 niL). I al \was, seal ed and
heated at 1000C for 1 hour within a m\(ﬁ%@\‘_f The
reacti on was cooled to roomtenperature an
evaporated. Purification (S C2,
met hanol : di chl or omet hane: anmoni um hydr oxi de sol ution
a)lgkﬂﬂr-[b aﬁloebizams) Mhorded the title corrpound as a

é’ H NVMR_(400 MHz, d6-DMSO) d 9.77 (IH,
dlgx)ethyie yl)(lqmpthm&nlyﬂomdetpy]-]pmwo] hpgg'ohdml](ir;mul myl] -B-methyl-

297 23 m, 6.71 (IH d), 3.69-3.46 (4H m,
beg.zegepg%a%wﬁ m, 3.24-3.14 (IH ), 2.77 (IH dd),
A Zupéndidtbf NG2.[(35)-B2arZin0l - fyrtblidifyl]-8-chbrd- SGﬁm(dlid,yl]Fﬁ -methyl-,

1.33 (3H d). NB: APC ( +ve? 409/ 41 1 (M+H +2
(ng@eggepeg@p@@gmgp &Example 13) (400 mg) and actlvated A molecular sieves (500

mg) in methanol (10 mL) was treated with (zert-butyldimethylsilyloxy)acetaldehyde (0.17

G_ng)) (200 no),

mL) and the resulting mixture stirred at room temperature for 6 hours. Sodium
triacetoxyborohydride (416 mg) was added and the mixture stirred for 16 hours. The
reaction mixture was concentrated to dryness. Purification (Si0O;, ethyl acetate:isohexane

1:1 as eluant) gave the sub-title compound as a solid (250 mg).

'H NMR (400 MHz, CD;0D) § 7.52 (1H, d), 7.46 (1H, d), 7.35-7.19 (6H, m), 7.06 (1H,
d), 6.61 (1H, d), 3.84-3.63 (4H, m), 3.59-3.48 (2H, m), 3.43-3.28 (2H, m), 2.87-2.64 (4H,
m), 2.33-2.20 (1H, m), 1.97-1.84 (1H, m), 1.37 (3H, d), 0.85 (9H, s), 0.04 (6H, s).

b) (BR)-N-[6-Chloro-2-[(3S)-3-[(2-hydroxyethyl)amino]-1-pyrrolidinyl]-5-quinolinyl]-
B-methyl-benzenepropanamide, dihydrochloride

Trifluoroacetic acid (2 mL) was added to a stirred solution of (BR)-N-[6-chloro-2-[(3S)-3-
[[2-[[(1,1-dimethylethyl)dimethylsilylJoxy]ethyl]amino]-1-pyrrolidinyl]-5-quinolinyl]-§-
methyl-benzenepropanamide (Example 16(a)) (250 mg) in dichloromethane (5 mL). The

mixture was stirred at room temperature for 5 hours then concentrated. Purification (SiO»,
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I V-[ 6- Chl or o- 2- (| - pi perazi nyl ) -5-qui nolinyl]-2-nmet hoxy

- benzenepr opanam de Prepared according to nethod of
wEx@sPI®6L0( b) usi ng 4-(5-am no- 6-chl or o- 2- qui POT/BEREDY/001144

1- pi perazi necar boxylic acid, 1,1-dinethylethyl ester

(Exanmpl e 10(a)) (200 ng) and 53

2- met hoxy- benzenepropanoic acid (200 ng). Purification

, HPLC ( \\At | %1
ittt R T HEPL O 1 blan i oy
purHTchie @Vdriaaddx earéﬂi@geh@n@ rhahlindl (ammg end ek ONcbemnoma in

the title conpound as a solid (25 ng 1H NWVR (

mgghanol § 0mbops eluantygaye the tids corgpwd(azﬁ solyl (407sz ( | H,
d), 7.66 (IH d), 7.58 (IH d), 7.34-7.19 (3H, m,
7.00 (IH d), 6.92 (IH t), 3.95 (4H, s), 3.83 (3H,
'BENMB (&5 Ni#, CB)30D359744’,((41H dy,)7. 412(1}14 d027Hsl -7 D48, m), 7.20 (1H,
APCI (+ve) 425/ 427 2‘3
anE). 765 BHHLaDos 56 (IR, 575 (E7R: DRYASGITH) B hed 3424gH, m),

3.?“&?'.24%1}2’1&), P59 AUbH) ] 2. 2828l Y sl eNELRSBNPRABIM §2(3H, 4).

MGSbAPCI(+vYe] £5ThM65.0(REH'3/ ?) - 3- hydr oxy-1 -pyrrolidinyl]-
5-quinolinyl]- b-nethylbenzenepropanani de To a 10 nL

m. ¢ MY E-vi al was added
(b/?)-Lf-(2,6-dichloro-5-quinolinyl)-

b- met hyl benzenepr opanani de (Exanple 3(b)) (300 np),
(3/?)-3-pyrrolidinol (220 ng) and acetonitrile (5 nL).
The vial was seal ed and heated at 1000C for 45 m nutes

Exgmpled7a ni crowave. The reaction was cool ed to room
t I [

A e R R T S
sub-title conpound (340 ng). 1H NMR (400 MHz, d6- DVBO)
d 9.78 (IH, s), 7.51 (IH d), 7.44 (IH d), 7.40-7.31
(5H, m, 7.29-7.23 (IH, m, 6.74 (IH d), 4.99 (IH,

s), 4.41 (IH s), 3.63-3.53 (RH, m, 3.39- 3.22 (3H,
m, 2.77 (IH dd), 2.68 (IH ), 2.1 1-1.98 (IH, m,
1.97-1.88 (IH m, 1.33 (3H (b)
(b/f)-~V-[6-Chloro-2-[(3
)-3-[ (et hyl sul fonyl ) oxy] - -pyrrolidinyl]-5-quinolinyl
]- b- methyl -benzenepropanam

Cl

Prepared according to the method of Example 10(b) using 4-(5-amino-6-chloro-2-
quinolinyl)-1-piperazinecarboxylic acid, 1,1-dimethylethyl ester (Example 10(a)) (200 mg)
and benzenepropanoic acid (166 mg). Purification (SiO,, dichloromethane:methanol:7N
ammonia in methanol 90:10:1 as eluant) and recrystallisation from acetonitrile gave the

title compound as a solid (17 mg).
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To a stirred sol ution of

(b/?)-iV-[6-chloro-2-[(3i?)-3-hydroxy-1-pyrrolidinyl]-
wh2@ai000068 nyl ] - b- net hyl - benzenepr opanam de ( BxerrpE®@04/001144

15(a)) (340 ng) in dichloronethane was added

met hanesul phonyl chloride (0s£6 nL) and triethyl am ne

(0.46 nL). The reaction wasstirred for 12 hours under

%
R RATVA AL IRRS Y Bkl 5, P26 EUBERD, 740 it g, 7382
(4HBsn)el 28AL)2 (161, ak) ond (1HEd)S 8151366 @1, 69NP.0BRY B50 ni)D).82-2.72

1H NVR (400 MHz, d6-DMBO) d 9.80 (IH, s), 7.55 (IH, d)
(CHmpg (1 H, d), 7.44-7.32 (5H, n), 7.30-7.23 (IH ),

H s) 3.93-3.69 (3H, m,

MS6A%}:I§ @139 /l?)-i(y)’ispr\gﬁH(P "35-3.29 (IH, n) 3.27 (3H, s),
m.p2 2382641 dd) 2.68 (IH dd), 2.38-2.28 (2H, m, 1.33

(3H, d). (c)

(b/f)-iV-[6-Chloro-2-[(35)-3-[(3-hydroxypropyl)amn noj -

| -pyrrolidinyl]-5-

qui nol i nyl ] - b- met hyl - benzenepr opanam de To a 10 nL
Example 8as added

N-[%%Ibﬁ) %mg?'lhlﬂgﬁ&‘ f]%gl%logo-g-quln(plynly?]ui 12}(3{(1)%_) oxyl-p
be,gef;&;gg hakgigenepr opanani de (Exanple 15(b)) (130 ng),
am no-1-propanol (0.5 nL) and acetonitrile (3 nL).

The vial was seal ed and heated at 1000C for 90 mi nutes
within a mcrowave. The reaction was cooled to room
tenperature and evaporated.~Rurification (Siq 2,

nmet hanol : di chl or onet hang as eluant) and
recrystallisation (aceto ' affordedthetltle
conmpound as a solid (21 ng). 1 hvR (400 MHz, CD30D) d
7.47 (IH d), 7.41 (IH d 7.30-7.24 (4H, n)
7.23-7.16 (IH m, 7.02 (1H d), 6.56 (IH d),
3.78-3.71 (IH m, 3.68-8.61 (IH, nm), 3.56 (2H, t),
3.51-3.35 (2H, m, 343 (2H, m, 2.82-2.73 (IH,.
n),271264(3H,n) 225214(|Hm) 1.90-1.77
(IH, m, 1.67 (2#H~d (3H, d). Ms: APCI (+ve)
467/ 469 (MrH +). m 0C Exanple 16

a) 2-Chloro-N-(2,6-dichloro-5-quinolinyl)-benzenepropanamide

To a stirred solution of 2-chloro-benzenepropanoic acid (1 g) in dichloromethane (5 mL) at
0°C under nitrogen, was added N,N-dimethylformamide (1 drop) and oxalyl chloride (2.4
mL). The reaction mixture was stirred at room temperature for 2 hours, then evaporated to
dryness and redissolved in dichloromethane (2 mL). The solution was added to a mixture
of 2,6-dichloroquinoline-5-amine (prepared as described in W02003080579) (400 mg) and
potassium carbonate (522 mg) in acetone (10 mL). The reaction mixture was stirred at
room temperature for 2 hours. The resulting solid was collected by filtration and

subsequently washed with water (10 mL) to give the sub-title compound (420 mg).



(b/?)-N-[6-Chloro-2-[(3S)-3-[(2-hydroxyethyl)am no]-1I-
pyrrolidinyl]-5-quinolinyl]-b-

woredosphoobenzenepr opanani de, di hydrochl ori de. a) P€DSE2004/001144
)-LT-[6-Chloro-2-[(3S)-3-[[2-[[ (I, Idinethylethyl)
di met hyl si |yl ]oxy]ethyl]am ngs|-pyrrolidinyl]-5-quino
[inyl]- b-nmethyl benzenepr opanam de A suspen5| on of

I 3 L NOs|
#NMI@(@@%%%%%@% P38 Pl L@}’J&ép L G §f@§{a§g7@dm d),
7. 13)7 404Q>H ﬂi!)],)7 amd 29Q2HY ) £3108 R H), eml @H, 9i eves (500
10 nmL) was treated wth
M@t éPF:I(U‘L‘,fF)yﬁﬁ %1' vk si | yl oxy) acet al dehyde (0.17 nL) and
the resulting mxture stirred at roomtenperature for
6 hours. Sodiumtriacetoxyborohydride (416 ng) was
5 b)adiB(35Nn3-A ménovil Hyatr dlidihyl]6echlérorS-§hinedingH-2-dllero-
reaction m xture was concentrated to dryness.
bepzeneprepanypidesi ¢, et hyl acetate: wohexane 1:1 as

Pr%zh‘@cp&)co&ﬁ M:gtJ e mce‘ﬂ}fbdt (Sé{[]%&rrfb‘i’é'rp?h'ﬁlgg Q%hfbrégv i2%- & f(?)lr?_IS
qmi)qllﬂl)%nienkpr@éhﬁmﬂd)a (E)'e’arﬁlﬂe (Bd)) @20 nee) Gid (3591-3 phrrolidinamine

(Zﬁ% mg%.gi’glfl%fgi%glﬂ @Th cﬁshﬁorgn—?@aggﬁt}ﬁnﬁl 7 amnioxgaymllsxgtganol 90:10:1
10 asllddnt)Bave theIifle(Bkhpotind ada &511((? , 0.04 (6H, s). b)
(b/?)-"V-[6- Chloro 2-[(35)-3-[(2-hydroxyet hyl ) am no] -1
-pyrrolidinyl]-5-quinolinyl]-

'R (R 2BR: TDSGRTRH S ke vl i ol eB (it 728 13 B m

6$pt1tH |d9’rBﬂf3(6|Q/QH i -1.62-8lbhqpH: 1%?[3( 1#8-dd), 3. 11ﬁ2H t), 2.80 (2H,
di nethyl et hyl ) di nethy sily ]oxyfethy ] am no

t) ]2-24-%55(&1* 8).y8 183 qUdnm).i nyl - b-

mde Exanpl e 16(a 250 in
15 Mgehgpkq&%g%%gne @EﬁqrrL). Thé m )r:{)ure vvgas) )st |( r redngz

opoo-bExroer ature for 5 hours then concentrat ed.
[guri fication (Si g 2,dichloronethane: met hanol : 7N
ammoni a in nethanol 97:2:1 as eluant) and further
purification (Varian SCX cartridge using methanol (100
nm.) and then 7N ammonia in nethanol (100 nL) as _
Eﬁm;ﬂeu)) gave the t|t| e conmpound as a solid (40 rTg) 1H
7.47 (IH d),. 7.41
20 2- ‘ih!?ro W-éércmrp 2n[)(35)73 t@ hydnoxygthylasmino] - mr?lldmyla*ﬁ

q'g Tl B&z"%ﬁl%ﬁ%ﬁaéi‘% 3% ?2&9 %562(%' b3 (4H
d), 2.28-2.15 (IH, ), 1.94-1.80 (IH n), 1.32 (3H,

Cl

HN
Cl
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M5: APCI (+ve) 453.2/455.2 (MrH+). mp. 177-1820C.
Exanple 17

W 2005009868 or 0- 2- (| - pi perazi nyl ) -5-qui nol i nyl ] - PENSEISPE01144
opa pami de Prepared according to the nmethod of Exanple
10(b) using 4-(5-am no-6-chl ggo- 2-
gui nol i nyl)-1I-pi perazi necarboxylic acid,
1, 1-di mret hyl et hyl ester (Exanple 10(a)) (200 ng) and
benzenepr opanoi ¢ acid (166 ng). Purification (Siq 2,
di chl or onet hane: net hanol : 7N amonia in nmethano

90:10: 1 as eluant) and recrystal lisation from
a) AeChlono-\-[6-chlgeo-3-[(39-3-[[24[H1donmpound as a solid (17

9. 86
dispeffsteshi f&iﬁﬁfﬁ”ﬁwiéh%ﬂraﬂ r eyrggﬂémygs%zwm#wﬂ
beﬁzaﬁpgﬁ, : 718(IH d) 375366(4H ,

3.03-2.89 (6H m 72 (2 Cl (+v )
Prg%f/dsmo dipgtejthe meﬁlodpjﬁxzsm@ Jé(%‘ﬁm 1!*&2 [(35) 3-amino-1-

r
pyh\{ %11%%{] %gg?go é\@é@gghw Jh%rbgiem’%n]epx%pgﬁun‘ﬁﬁg(éxa%ﬁl@ 9%) (300
m@ a@ﬁI(memy}d(rﬁetﬁymlylbkp)amtadqhydecqo i12yhl)). Penfiemiepr BitanEBthyl
de To a stirred sol uti

acgaierFqliesallsciL ah N &R ea%t? tle gomgpoyndt (200 me).

di chl oronet hane (5 nlL) at 00C under nitrogen, was

added M\-di met hyl f ormam de (1 drop) and oxal yl
THORMR (406 MHzACDPLOD) A6k 2AQ (2HMmy oW H, dpd.36:7.27 €H,ah), 7.21-

oomtenperature faor 2 ho r at

7 %%@g@“ﬁﬁa s 481 6P Al B AoBroAEBanD: §911035 (Hhan. 3.12

of a r f
O A or 75,2 2 QR by PoR1.83 Ul ) GELOHg) 01 (6H
s)in V\02003080579) (400 ng) and potassi um car bonat e (522

ng) in acetone (10 nL). The reaction m xture was

stirred at roomtenperature for 2 hours. The resulting
b)20ChBré@a [ 6-ehlofsREMBDY3-f 2LHydRbk ﬂﬂnﬁn@ ealidiryl]-5-
)\%gghg)g vvlt[h vvaterq?a% rrg2 ty:) g.’fgh’tﬂ es Ei?ﬂ* l e -
qwmﬂpv&hber(maepmpnawm (400 MHz, d6-DVMsO) 5 10.19

H)(drochloﬁd acid meg ™M g))l’utlZfl ?nsl,g-%l'_!bxaﬁg)f sz a%%ecg lcﬂi stﬂ"}ed solution of 2-

| chloro-N-[6-chloro-2-[(3S5)-3-[[2-[[(1,1-dimethylethyl)dimethylsilylJoxy]ethyl]Jamino]-1-

pyrrolidinyl}-5-quinolinyl]-benzenepropanamide (Example 19(a)) (200 mg). The mixture
was stirred at room temperature under nitrogen for 45 minutes then concentrated.
Purification (SiO,, dichloromethane: methanol:7N ammonia in methanol 93:7:1 as eluant)

gave the title compound as a solid (77 mg).

'H NMR (400 MHz, d¢-DMSO) 8 9.86 (1H, s), 7.67 (1H, d), 7.54 (1H, d), 7.50-7.39 (3H,
m), 7.37-7.25 (2H, m), 6.85 (1H, d), 4.49 (1H, t), 3.75-3.25 (6H, m), 3.08 (2H, 1), 2.79
(2H, 1), 2.65 (2H, 1), 2.19-2.05 (1H, m), 1.92-1.75 (1H, m).

MS: APCI(+ve) 473/475 (M+H").

m.p. 180-182°C

Example 20
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7.52-7.40 (2H, m, 7.37-7.27 (2H, m), 3.09 (2H t),
2.85 (2H, t). MS: APCI (+ve) 379 (MrH+). b)
WO YWop/Aa0g9685) - 3- Anmi no- | - pyrrolidinyl]-6-chl or o- BcTsE2004/001144
nyl ] - 2- chl or obenzenepr opanam de Prepared according to
the nethod of Exanple 13 usi
2-chl oro-Lf-(2, 6-dichl oro-5-

gui nol i - benzenepro anam de np 18( (420
l-lﬁéhl%g-i@&@l Arsporopy s ﬁ&g}?‘l“ﬁeﬂ i on
< (S ' anol : 7N anmoni a in
plp%@?ﬁ%%gfwéﬁhk%@vgéag‘ T uant ;thgave the title conpound as
a solid (335 ng). 1H NWR (400 MHz, CD3OD) d 7.58-7.39
(3H, m, 7.37-7.26 (2H, m, 7.22-7.13 (2H, m, 6.71
(IH d), 3.74-3.62 (2H, m, 3.62-3.47 (2H, m, 3.26
(IH, dd), 3.11 (2H, t), 280 (2H, t), 2.24-2.10 (IH
m, 1.87-1.73 (IH, m. 5 APC (+ve) 429/431 (M+Ht).
m p. 200-212 0C Exanpl e
2- ChI oro- V-[ 6-chl oro- 2-[T88]) - 3| ( 2- hydr oxyet hyl ) ai ni no
]-1 -pyrrolidinyl]-5- quinolinylj-benzenepropanam dea)
2- ChI oro-i V- [6-chloro-24(3S)-3-[[2- [[(I,I -
di met hyl et hyl ) di met hyl sifl yl ] oxy] et hyl ] am no] -1 -pyrrol i
di nyl]-5-quinolinyl]- begzenepropanam de Prepared
according to the metHidd ofO Exanpl e 16(a) using
LA-[2-1(35) - 3- ag
pyrrolidinyl]-6- é'
ropanam de ( Exanpl
(ferf-butyl di net hyl
Purification (Si C2, Et hyI
el uant) gave the sub-title co
(400 MHz, CD3CD) d 7.56-7.50 (2H™~m, Y7.45 (I H d),
7.36-7.27 (2H, n), 7.21- 7.14 (2H, n) 6.73 (IH, d),
3.81-3.62 (4H, m, 3.56-3.45 (2H, %41335(IH

a) fQS A?m%% (‘-Zl?gr& ?ﬂ&nﬂ?ﬁlyﬁ}%—% [% g-hhmé'%arb )%i%a%%dll_lahﬂ &3ter
Prepared according to the method of Example 13 using 2,6- dichloro-S:quinolinamine

(prepared as described in W02003080579) (800 mg) and 4-piperidinecarboxylic acid,

ol i nyl ]-2-chl or o- benzenep

rTg) and
ehyde (0.12 nlL).

wohexane 2:1 as
2000Rm) . 1H NMR

ethyl ester (1.8 g). Purification (SiO,, dichloromethane:methanol 99:1 as eluant) gave sub-

title compound as a solid (900 mg).

'H NMR (400 MHz, ds-DMSO) § 8.34 (1H, d), 7.29 (1H, d), 7.14 (1H, d), 6.78 (1H, d),
5.84 (2H, s), 4.40 (2H, d), 4.07 (2H, q), 3.03 (2H, 1), 2.69-2.58 (1H, m), 1.90 (2H, d), 1.55
(2H, q), 1.19 (3H, 1).

MS: APCI(+ve) 334/336 (M+H").

b) 1-[6-Chloro-5-[[3-(2-chlorophenyl)-1-oxopropyllamino]-2-quinolinyl]-4-
piperidinecarboxylic acid, ethyl ester

Prepared according to the method of Example 18 (a) using 1-(5-amino-6-chloro-2-
quinolinyl)-4-piperidinecarboxylic acid ethyl ester (Example 20(a)) (200 mg) and 2-
chloro-benzenepropanoic acid (330 mg). Solid product was collected by filtration and

washed with water to give the sub-title compound (230 mg).
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s). b)
2-Chloro-i V-[6-chloro-2-[(35)-3-[(2-hydroxyet hyl)am no

W@ 20050999601 i di nyl ] -5- qui nol i nylj-benzenepr opaPeIrBER®04/001144

Hydrochloric acid (2 nL, 4 Msolution in 1, 4-di oxane)
was added to a stirred sol utisgn of 2- chl oro-
LN-[6-chloro-2-[(35)-3-[[2-[[ (I, |-dinethyl ethyl)dinmeth
yl'silyl]oxy]ethyl]anino]-Ipyrrolidinyl]-

5- qui nol i nyl ] - benzenepr opanam de (Exanple 19(a)) (200

THEMR W08 M @DSOWRS 91 (1Hes), a7 17(PAMY, ersrsqmt&r)r ¢.580068 (3H, m),
nitrogen for 45 m nutes theéen concentrated

7. 5847 21 (3t ndr# 435(2Eh 4).01.0(26F, @) et haA08 (4Hemhand) (2FMD), 2.72-2.62

B T PR g R B e
MS! RPBiE %)%cﬂs@%m#) s), 7.67 (IH d), 7.54 (I1H, d),

7.50-7.39 (3H 7.37-7.25 (2H, m, 6.85 (IH d),
4.49 (I1H t), 3.75-3.25 (6H, n), 3.08 (2H, t), 2.79

Ot Cﬁﬁm-%-é??Aé@pxé%ﬁenﬁa%‘%?giﬁfﬁwﬁ gy,

pi Ei'l@ﬁ@fﬁﬂbexyhc acid, potassium salt
“to-Chloro-S-tts Cz- chl o;mghen yO- | - oxopr opyl Jam no

P O‘asqw‘ﬂh@rqrwﬂ? A100gnein WrtECNbOXF pededdp @ SOlEHPREE| luﬂérchloro -5-
[[?S—?‘i(-ghlggnphenyé) Prop%]z(tqndllnﬁ%? q}]nrrcslmxl]A %lgen In%c&r:lg)rxtv)hc a(ild ethyl

este€ (Evcambletm&)l)) (ego mg) Fn me&raedl (atmlo) th @¢0 trd. vink Tltretvtubd/as sealed
e 13 using - di chl or o- 5- qui nol i nam ne

anéﬁaeéts%ng P°4sfogdd &ln%ﬂwathlwm@@ﬁbﬁ reagiien RytutE s
t
cofi i BRU A ARRS ORI B RBYLIES! B fohiudylgllected by
filasti@l toaive thgaivle comipbiund @60 amg)ound as a sol id (900 ng).
1H NVR (400 MHz, d6-DMSO) 5 8.34 (IH, d), 7.29 (IH,
7.14 (1 H, d) 6.78 (IH d), 5.84 (2H, s), 4.40

‘H(n§MR @08 1\?(H97d6 d]?ivksdb)ﬁ 7. ? ((§H7 587, 382(§1ﬁ9n8 £$0120 (21, m), 7.10
(1H, d), 4.27-4.13 (2H, m), 3.22-2.91 (4H, m), 282268(2H m), 206 1.95 (1H, m), 1.84-
1.71 (2H, m), 1.66-1.49 (2H, m).
MS: APCI(+ve) 472/474 (M+H™).

Example 21
2-[(3S)-3-Amino-1-pyrrolidinyl]-6-chloro-N-[2-(2-chlorophenyl)ethyl]-5-

quinolinecarboxamide
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M5: APCI (+ve) 334/336 (MtH+). b)
| -[6-Chl oro-5-[[ 3-(2-chl orophenyl) -1 -oxopropyl ] am no] -
w2068 nyl | - 4- pi peridi necarboxylic acid, epEmybE2004/001144
ester Prepared according to the nethod of Exanple 18
(a) using |-(5-am no-6-chl oregg 2-
gui nol i nyl ) -4-pi peridi necarboxylic acid ethyl ester
(Exanmpl e 20(a)) (200 ng) and 2-
chl or o- benzenepr opanoi ¢ g1 tR{ 330 ng). Solid product
was collected by filtrati d washed with water to
give the sub-title coppelng 30 ng).1H NWVR (400 MHz,
CD3CD) 5 9.91 (IH, )Y 7.7Y (IH d), 7.58 (IH d),
7.53-7.40 (3H, m, 7.38-7.21 (3H, m, 4.43 (2H, d),
4.08 (2H, q), 3.17-3.03 (4H, m, 2.80 (2H, t),
2.72-2.62 (IH m, §) , d), 1.57 (2H, q), 1.19
(3H, t). Ms: APCI (+ve /1502 (MrH+) . c)
| -[6-Chloro-5-[[3-(2-chl orophenyl)-1| -oxopropyl ] am no] -
2- qui nol i nyl ] - 4- Chiperkdi nexar boxyl i ¢ acid, potassi um
salt Potassi um hydr q} myg), in water (1 nm) was
added to a sol ution \Q 6-eR| or gz 5-
[[ 3- (2-chl or ophenyl ) - oxopN opyNa Ni2- qui nol i nyl ] -
4- pi peri di necarboxylic acid, ethyl gster {Exanple
20(b)) (230 ng) in nethanol (2 nL), in a 10 nL vial.
i saty 7 . m nut es
) €A (2 B e TR RS R A o i
To asniugnh 0 ddomod-dderequifdDneaniprepaes! amdakdhgtto themethod of Journal

or BB i B B R I DS e bl Bl
trie@nﬁarﬁi%eﬂﬂamlg))in Aznﬁaiﬁ g?ﬁolﬁ&hbné@lQ nﬁ;}agas?adagd (2H, m,

710 (IH d), 4.27-4713" (2H, m, 3.22-2.91 (4H, m,
dicQl_og:gzimrﬁgle(lﬂpposnhi,nemaﬁ@dimmﬂ) (1 3Hg). the mix@ze was hehted2Hth stirring
at @;%épcgg%% lf'a% P ezsls_lurelyf bar'l\)@r:l m%gglxn{ig\f&) 16‘1’170%454 a7f€E:r QVWCI_# was cooled
andfiltdr@S)hrSughrdinamlacddyis &t O 3¥iink vatiCik®aRol AThd confné&éi@anics

rophenyl ) et hyl ] -5-. . .
were concentrated and the residue was partitioned between dichloromethane (100 mL) and

water (100 mL). The layers were separated and the aqueous was extracted with
dichloromethane (2x100 mL). The combined organics were washed with 2M aqueous
hydrochloric acid (50 mL) and saturated aqueous sodium hydrogen carbonate (50 mL) and
then dried, filtered and evaporated. Purification (Si0O,, dichloromethane:methanol 95:5 as

eluant) gave the sub-title compound as a solid (2 g).

'H NMR (400 MHz, d-DMSO) § 9.00 - 8.86 (2H, m), 8.06 (1H, d), 7.92-7.77 (2H, m),
7.63-7.53 (1H, m), 7.52-7.38 (2H, m), 7.36-7.24 (2H, m), 3.77-3.60 (2H, m), 3.10-2.98
(2H, m).

b) 6-Chloro-N-[2-(2-chlorophenyl)ethyl]-5-quinolinecarboxamide 1-oxide

To a stirred solution of 6-chloro-N-[2-(2-chlorophenyl)ethyl]-5-quinolinecarboxamide
(Example 21(a)) (2 g) in acetic acid (20 mL) was added peracetic acid 36-40 wt. %
solution in acetic acid (10 mL). The mixture was stirred at room temperature for 16 hours

then added to a solution of 10 % aqueous sodium sulfite (100 mL) which was subsequently
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qui nol i necar boxam dea)
6- Chl oro-i V-[ 2- (2-chl or ophenyl ) et hyl ] - 5- qui nol i necar bo
wo 200509960 a sol uti on of 5-brono-6-chl or oqui NOPCTIBE2004/001144
(prepared according to the nmethod of Journal of
Het erocyclic Chem stry 1967, ¢4, 410) (3 9),
2-chl or o- benzeneet hanam ne (3.8 g) and triethyl am ne

1.9 .. N, N-nmet hyl | idi 12 L dd .
ex{rpRt BrO T FRLDP RIOB R Y R P ROEHORISer dord Yghed with
safgpﬁedﬁq%blﬁﬁsdﬁﬁn RG@8En Wirbbnatd [2x50 ReL)Alridd O ferstNSRY ev@porated.

bar pressure of “carbon nmonoxi de for 16 hours after
Purwﬁxcempri SiQaglichhorbasthane nfethanel 22 ah eluarth gavesthe sl Bdegompound
as f@ 1¥>ash| ng wi th nmethanol. The conbi ned organics
\f\l/esf’é {: centrated and the residue was partitioned
bet ween di chl oronet hane (100 niL) and water (100 ni).
The | ayers were separated and t he aqueous was

'HeMRacH08 M ds- Iamﬂ)cﬁr%%(%ﬁb 8(@@@@ dim8)35 (e d), 7.87 (IH, d)

7'%62322&#’0?1 ’C ac?g7?§%e%‘{‘_%sé;-}9@}¥“§§ [}r 4{\/{922-8 ggggus sodi um

MByAPOyene cFo1@nas. (50 ml) and then dried, filtered
and evaporated. Purification (Siq 2,
di chl or onet hane: net hanol 95:5 as el uant) gave the

O BBl PSR RgR  SEyp WIGAGA 10

Phoshidril okfchidbde 0§ mLj was-add&Bdrop Miisendo,a shsfedsidn 38 6{chkyro-N-[2-(2-

7.36-7.24 (2H 77- A on B0
ch?c)m’)pheﬁ?l?etgyﬁ 5- (guinc’)lin@cérngamldg 160())(1 e xar@ple 231(%)())(12 g)9§,

dléﬂgahféﬁﬁnle\\(é G2oe Rk 9RRERY h)@wms et HERQ doMREEFH hours

xam del- oxi d 0 a stirred solution of
thé& dhivedde pml[aﬁd(cancﬂmtmwdp'ﬁmmbl)dac b paritiquédhledtwessc ar bo

.xam de . ( Ex e 21(a i etic acid (20 m

aidfioigia® IRLBLL P s o Tioggafie igh oy ephrated and the

aqB&dits 18yea®ad ek A tdvith ERBIFOMEMAR: RSO SALL)! TR cAHhbih&PHiganics
tenperature for 16 hours then added to a solution of

we_r_@W%Imqlué@m@at@,r@deMstpd@n(mom)camnew (dRgL), dried, filtered
analépg'p%%{ &]tflu}f?f& é tgz’& lagétgtE zs?hg% élt’;%gf Qav’é‘rﬂe sub-title .

ned ex
cofpoendIE708ang)um hydrogen carbonate (2x50 m_) dried ,
filtered and evaporated. Purification (Siq 2,
di chl oromet hane: et hanol 98:2 as eluant) gave the

NI {40bSAR RN RS Ro£ 1 d),8.04 @XM, d), 7.90 2H, 1), 7.65 (1H, d),
7.50-7.40 (2H, m), 7.35-7.28 (2H, m), 3.67 (2H, q), 3.03 (2H, 1).
MS: APCI(+ve) 379/381 (M+H™).

d) 2-[(3S5)-3-Amino-1-pyrrolidinyl]-6-chloro-N-[2-(2-chlorophenyl)ethyl]-5-
quinolinecarboxamide

Prepared according to the method of Example 13 using 2,6-dichloro-N-[2-(2-
chlorophenyl)ethyl]-5-quinolinecarboxamide (500 mg) and (35)-3-pyrrolidinamine (354
mg). Purification (SiO,, dichloromethane:methanol:7N ammonia in methanol 95:5:1) gave

the title compound as a solid (450 mg).
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1H NMR (400 MHz, d -DVsO) 8.97 (IH, t), 8.63 (IH d),
8.55 (IH d), 7.87 (IH, d), 7.54-7.37 (4H, m,

wQ28500098% (2H, m), 3.67 (2H, q), 3.04 (2H, t)PCIVEE2004/001144
APCI (+ve) 361 (M+H +). c) »
2,6-Dichloro-L"-[2-(2-chl oroghenyl ) et hyl]-5-qui nolinec
ar boxam de Phosphorus oxychloride (6 nL) was added

'l AR Sabe) SRV, O Bt hel Dadianl bl 7B qr o ), 635
(11(35&8?@}3/‘293 271(a1), )my, 3.29)3 19 (41 Gh), chm”QHhé}nflﬁ 3, OTL()IHaFnR 1.80-1.64

he reaction " m xture was then heated to
(GH,mpurs then allowed to cool and concentrated. The

M RCHE RSB M8 )™ The organi ¢ | ayer was.

gep;y pded and the aqueous | ayer was extracted with

i chl oromet hane (3x50 nl). The conbi ned organics were
washed with saturated aqueous sodi um hydrogen
carbonate (50 nL), dried, filtered and evapor at ed.
Purification (S1Q2, ethyl acetate: wohexane 1:3 as

E,@J,%tﬁ@tﬁ gave the sub-title conpound (700 ng). 1H NMR

MHz, d6-DMSO) d 8.94 (IH, t), 801 (IH d), 7.90
6- Calero-tl\j [2-12- eBIO(WherU))etlwle{@S)kG [(2hydrgxyethybantnglsl-

PY%I}‘SI)%@] gmquq_linecab'l%)m q93 (2H t). Ms: APC (+ve)

2-[(3S)-3-Am no-I| -pyrrolidinyl]-6-chloro-

LA-[2- (2-chl orophenyl ) et hyl ] -5- qui nol i necar boxani de
Prepared according to th et hod of Exanple 13 using
2,6-dichloro- Lf-[2-(2
chl orophenyl ) et hyl ] - 5.8ui po! i necar boxam de (500 ng)
and (35)-3-pyrrolidlham Je (354 ng). Purification
(Si C<2, dichl oronet hane: get hanol : 7N ammoni a in

nmet hanol 95:5:1) gave e title conpound as a solid
(450 ng). 1H NVR (400 a6-DVMSO d 8.77 (IH, t),
7.57-7.39 (5H, m©9 H7.27 (2H, m), 6.85 (1H d),
3.72-3.47 (6H, m, 3.27-3.13 (IH m, 3.01 (2H, t),
2.13-2.01 (IHC 64 (3H, m.

a) 6-Chloro-N-[2-(2-chlorophenyl)ethyl]-2-{(3S)-3-[[2-[[(1,1-
dimethylethyl)dimethylsilyl]Joxy]ethyl]Jamino]-1-pyrrolidinyl}-5-
quinolinecarboxamide

Prepared according to the method of Example 16(a) using 2-[(35)-3-amino-1-pyrrolidinyl]-
6-chloro-N-[2-(2-chlorophenyl)ethyl]-5-quinolinecarboxamide (Example 21) (300 mg) and
(tert-butyldimethylsilyloxy)acetaldehyde (0.12 mL). Purification (SiO,,

dichloromethane:methanol 95:5 as eluant) gave the sub-title compound (320 mg).

'"H NMR (400 MHz, ds-DMSO) & 8.77 (1H, t), 7.56-7.39 (5H, m), 7.34-7.26 (2H, m), 6.87
(1H, d), 3.76-3.19 (9H, m), 3.01 (2H, ¢), 2.74-2.63 (2H, m), 2.18-2.05 (1H, m), 1.87-1.75
(1H, m), 0.86 (9H, s), 0.04 (6H, s).
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MS: APCl (+ve) 429/431 (MrH+). mp. 196-198C. Exanpl e
22

W®2@0kl0a9es LN - [ 2- (2- chl or ophenyl ) et hyl ] - 2-[ ( 35) PGF/FkDo41901144
dr oxyet hyl )am no] - | pyrrolidinyl]-
5- qui nol i necar boxam de a) 62
6- Chl oro-i V-[2-(2-chl orophenyl)ethyl]-2-[(3S)-3-[[2-]]
(I, 1di methyl ethyl)
di met hyl silyl]oxy]ethyl]am no]-I-pyrrolidinyl]-5-
b)Mﬁ%b%?ﬁg@@l’ﬂ%ﬂbﬂﬁnﬁ)eﬂ@ﬂeﬂ[(QSFQJ'[GE-Hﬁdﬁonéthﬁl)ﬂﬂﬂtqq
of ExarrE) 6(a) using
pyzrolidimyll-3-quinokindcaphexamigeli ny| | -

Prg%a?m é)crcgﬁgx‘n {ozthé ﬁwffl‘b)(igpg%?(gﬁ@lel ?%Bmslirlg' -'cHMHW'-[bP@P ar bo
ch(drdslihebsdlf)éthsﬂl']ﬁn[@hyl* S[QL[I/dlmeh&cl%ﬂﬁhﬂﬁdimﬂlywyﬂlaxmﬁhyl]ammo} 1-

Puri fication or onet hane; net han

ol
pyaiolidiyll- 5gaweolsrk¢éa§>ebam1d@|(EX%Pﬂﬁ dak) (339 @&}gliurlfmtlm HPLC

_(S%%%tr%%%?%a%{%q}lﬂg %_9Ze7t1c(alciﬁé3mie)on1tgﬂe§ %age ? éﬂé o ngn‘ﬁ))und asa

soBd QB hgH, t), 2.74-2.63 (2H, m), 2.18-2.05 (IH,
1.87-1.75 (IH, n), 0.86 (9H, s), 0.04 (6H, s). b)
6- Chl or o-*V-[ 2- (2-chl orophenyl )ethyl]-2-[(35)-3-[(2-hy
1}1%19?@’8%)6%?{%%&9}1@'6} 8.97 (41 1y kl59-7.38 (5H, m), 7.36:7.25 (2H, m), 6.87
5-qui hol i necarboxam’de Preparéd accordi ng t
(IHedhed 1dl HEXaal €. 1D(M), mjs B.0g (BH cth) LoeAH/1], 22@22 05 (1H, m), 1.91-
” Hn%ﬁhenyl)ethyl]-2-[(35)-3-[[2-[[(I,I-di met hyl et hyl
1? 1 yl silyl]oxy]ethyl]am no]-Ipyrrolidinyl]-
M8 ApcnolviyesuBxage (Exanple 22(a)) (320 ng).
Purification by HPLC (Symretry 0.1 % aqueous
mipr 170-Uitd°6aceti ¢ aci d/ acetonitrile) gave the title
conpound as a solid (69 ng). 1H NMR (300 WWHz, d- DMSO)
d 8. 77 (IH t) 7.59-7.38 (5H, m, 7.36-7.25 (2H, m,
E)@nﬁﬁ H, 451(IH s), 3.77-3.19 (7H, m, 3.01
t) 2 66

, t), 2.20-2.05 (IH m, 1.91- 1.77
1- (6| Glhlqr)) -5-[[[2-(2, dlchlorophenyl)ethyl]ammo]carbonyl] -2-quinolinyl]-4-

piperidinecarboxylic acid

Cl Cl

Cl

OH

a) 5-Bromo-2,6-dichloro-quinoline
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M5: APCI (+ve) 473/475 (MtH+). mp. 170-1720C. Exanpl e
23

wo 2¢068/0@0r o- 5-[[ [ 2- (2, 6-di chl or ophenyl ) et hyl ] een/sEd004001144
bonyl ] -2-qui nolinyl]-4- piperidinecarboxylic acid a)
5- Brono- 2, 6-di chl or o- qui nol-i g2, 6- Di chl or oqui nol i ne
(30 g) and aI um ni umtri chloride (60 g) were heated to

2 S oo B 4 | A Gaul s REE0 LI R GEeg g0 wi
stitriYy uridet W hRrokes atrhephet! Bré@dindt(9.2200GvAp4ddid Aspwise over 1 hour

before being cooled to roomtenperature. A nmethanol

angd hegRixdeg wistthen stirsedut 62Q°E5for fbour befgre\pgingraeled4p &Wf@/
BRSO G S aSORGRIR AT, T 34y gyt as

and/etieemadare dyastdoacd na ekl Sn wedue. Smp]aibammﬂhamﬂ(ﬁ(bmml_aam@ dewnlsed
fraction was extracted with dichl oro t hane

waien (2o FE-) ¥ib pfdsd, Bledaysre veReseRrrREd @i @e\ﬁﬁgﬁé’é chlﬁn was
exEQt%téﬁ i Qféﬁlaﬁggll WAsHYANOGeR 6RbRRARE nf@é@ra@i‘s)were

ore bei ng rled | tered and concentrat ed
wd’s‘hcd Wwith aamtmedoa}quchmsmmmg hpgrhgen @irppr2te (250 mdxdeéore being dried,

o e o e
dl&lé%n{elﬂdne 413 asfel@hr) dave tid) sub4itie&ofdpdundl)s a 301&9(2(7 Iy,
d). MB: APCI (+ve) 276/2781 280/ 282 ( MrH+) .

- Di chl or o- S- qui nol i necar boxylic acid To a stl rred

lﬁWaﬁ@thgPuT%ﬁt?%&%ri ﬁagpﬁéo%wdgg SEﬁH( a)?' 750 ( (151, d).

MS: RPORVERIEeSiUaBOcI82qM €€ ) ( 2M i n . t et r ahydr of uran, 42
m.) over 2 hours. CO2 was bubbl ed through the sol ution
for 20 m nutes and then nethanol. (20 nL) was added.

\ﬁﬁﬁﬂ 2 ter (500 nL) and

b) %Pg?cl{i&g{ Wk eﬁ%y{&gxg@at céavaThe aqueous | ayer was

T stitrefd sethtivntdf SI?l}rdnmefhG-dldhdnra{qmdlodlﬁMZmgmttflra)lyﬂmfuran (300 mL)
the resultin d. co ctedb filtration.

o e as Ryt ings ey ik (abER arraatosian BT over 2

hours. CO, was bubbled through the solutlon for 20 minutes and then methanol (20 mL)

was added. The mixture was poured into water (500 mL) and extracted with ethyl acetate.

The aqueous layer was acidified with hydrochloric acid (2M in water) to pH2-3 and the

resulting solid collected by filtration. The solid was washed with water and dried to afford

the sub-titled compound (11.5g).
'H NMR (400 MHz, ds-DMSO) § 8.29 (1H, d), 8.07 (1H, d), 7.94 (1H, d), 7.74 (1H, d).

¢) 6-Chloro-2-[4-(ethoxycarbonyl)-1-piperidinyl]-5-quinolinecarboxylic acid

Prepared according to the method of Example 13 using 2,6-dichloro-5-quinolinecarboxylic
acid (Example 23(b)) (800 mg) and 4-piperidinecarboxylic acid, ethyl ester (2.7 g).
Purification (SiO,, dichloromethane:methanol 99:1 as eluant) and further purification
(Varian NH; cartridge using methanol (100 mL) and then 5 % acetic acid in methanol (100

mL) as eluant) gave sub-title compound as a solid (900 mg).
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the sub-titled conpound (11.5g). 1H NWVR (400 MHz,
de-DVMSO) d 8.29 (IH, d), 807 (IH d), 7.94 (IH d),

wQ 2004/0¢d968 d). c) PCT/SE2004/001144
6- Chl or o- 2- [ 4- (et hoxycar bonyl) - 1- pi peri di nyl ] - 5- qui nol
i necar boxylic acid Prepared agcording to the method of
Exanple 13 using 2, 6-dichloro-5-qui nolinecarboxylic

MR AR AR A PR (0T 703, G . 7518 O, 443 28,

d)P4108 (2K af)i anl (ﬁﬂ@bﬂ,a Th-elsbqt B, hml ISEt(tlHnmb 1955 RHag), 1.19 (3H,
eluant) and further purification (Varian NH2 cartridge
Y.usi ng nethanol (100 nL) and then 5 % acetic acid in

+~el uant) gave sub-title conmpound

Mgﬁkbégtg:ve%%}aﬁm NVR (400 MHz, Gi6-DVBO d 7. 85

(IH, d), 7.62-7.53 (2H, n), 7.38 (IH d), 4. 43 (2H

d), 4.08 (2H q), 3.1 1 (2H t), 2.72-2.60 (IH m,

1.97-1.87 (2H, m), 1.56 (2H, q), 1.19 (3H t). NS

2(6- ] .
DR SRR Hb g MSFophenylfithyllaminelarbonyl) 2 quinglingl)-4
plbmgﬁn}%ca_l'qu’lmimldyﬂ]y-l4step| perl di necar boxyl ic acid

ST A T SNt e —

1- glgehmyuds h<]>h&c%biay1id meﬁ;@mpyd zz(cmmb X &2, 6-dichloro-
(c)) nlg and 6- di chl or obenzenepr opanoi ¢ aci d
e@gg@pf@@}mmpgqa f(ﬁ%}amgb,fu(agcw (SiO,, dichloromethane:methanol 99:1 as
h I t th
ol R P R aiindy ° W (40D M. d6- DVEO)
d 8.87 (IH t), 7.67 (IH d), 7.58-7.48 (4H, m,
7.36-7.30 (2H, 4.43 (2H, d), 4,08 (2H 3..56
H(IﬁMR 00 1\«;& ,1d6¢15MSQ))§ 8.§§ {1H, t@,)27|_§7 ¢, d&_hfg&-%g@cu(q m), 7.36-7.30

(2%8)7(1‘# %g é}é@, %Q% (%?n?‘ﬁr i%&'(ze})‘ﬂ)q), Fo1%134}3.19 2HYB, 2.73-2.60 (18,

m),-1[98-(CHI, ay,d-36 ©H, 3), (1219638, ohl or ophenyl ) et hyl ] ami no] car
2-qui nol i nyl]:4- piperidi necarboxylic acid
Mﬁrééﬁ%]l@'de hetéhe @é”]flo)-the met hod of Exanple 20(c)
using I -[6-chloro-5-[[[2-(2, 6-

e) 1-[6-Chloro-5-[[[2-(2,6-dichlorophenyl)ethyl]Jamino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid

Prepared according to the method of Example 20(c) using 1-[6-chloro-5-[[[2-(2,6-
dichlorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-piperidinecarboxylic acid ethyl
ester (Example 23(b)) (240 mg). The reaction mixture was acidified to pHS using 2 M
aqueous hydrochloric acid and the solid was collected by filtration. Purification (Varian
NH; cartridge using methanol (100 mL) and then 5 % acetic acid in methanol (100 mL) as

eluant) gave the title compound as a solid (115 mg).

'H NMR (300 MHz, de-DMSO) & 8.92-8.80 (1H, m), 7.66 (1H, d), 7.57-7.44 (4H, m),
7.38-7.28 (2H, m), 4.42 (2H, d), 3.66-3.46 (2H, m), 3.27-2.97 (SH, m), 2.01-1.81 (2H, m),
1.64-1.45 (2H, m).

MS: APCI(+ve) 506 (M+H").

m.p. 262-264°C.
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di chl or ophenyl ) et hyl ] am no] car bonyl ] -2-qui nolinyl]-4-p
i peridi necarboxylic acid ethyl ester (Exanple 23(b))

W@ 2608/000988 The reaction mxture was aci dified POT/PEEH04/001144
using 2 M aqueous hydrochloric acid and the solid was
collected by filtration. Purigkication (Varian NH2
cartridge using nethanol (100 nL) and then 5 % acetic
acid in nmethanol (100 nL) as eluant) gave the title
conmpound as a solid (115 ng). 1H NWR (300 MHz,
fﬁh ¢ 8.92-8.80 (IH m, 7.66 (IH d), 7.57-7.44

m, 7.38-7.28 (2H, m, 4.42 (2H, d), 3.66-3.46
1- I(629hlqw -5-[i[2@2-chlompienyl ethyllamio]cardonydia-quipolinyl)-4-

P‘E%’ﬁ‘?%ﬁ?ég&&é}ﬂp?cgam APClI (+ve) 506 (M+H +). mp.

| -[6-Chl oro-5-[[[2-(2-chl orophenyl ) et hyl ] ani no] car bony
' 1-2-quinoli pyl]-4- piperidinecarboxylic acid O a)

| -[6-Chloro-5-[[[ 2-(2-chLefephenyl ) et hyl ] ani no] car bony
I']-2-quinolinyl]-4- pipe Jecar boxylic acid ethyl
ester Prepared accordi ng\{g#he method of Exanple 1
u5|ng 6- chl or o- 2-[ 4- @chox carbonyl ) -1 pi peridinyl]-

and 2- chl or obenzeneet han
(Si &2, dichl oronet hane:
the sub-title conp

d6-DVSO) 6 8.77 (IH

{m ne (265 ng). Purification
et hanol 99: 1 as el uant) gave
NHo ng). 1H NMVR (400 MHz,
7.60-7.39 (5H m, 7.35-7.24
(3H, m, 4.42 (¢, . (2H cD 3.63 (2H, q),
3.10 (2H, t), 3.01 P 73-2.62 (IH, m, 1.92
(2H, d), 1.55 (2H, ¢ 19 (I3H, MS: APCI (+ve)
500/502 (M+H ). b) N
| -[6-Chloro-5-[[[2-(2-chl orophepyl) et hyl
[']-2-quinolinyl]-4-

am no cérbon
g ol y

a) 1-[6-Chloro-5;[[[2-(2-chlorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid ethyl ester

Prepared according to the method of Example 1 using 6-chloro-2-[4-(ethoxycarbonyl)-1-
piperidinyl]-5-quinolinecarboxylic acid (Example 23(c)) (220 mg) and 2-chloro-
benzeneethanamine (265 mg). Purification (SiO,, dichloromethane:methanol 99:1 as

eluant) gave the sub-title compound (160 mg).

'H NMR (400 MHz, ds-DMSO) § 8.77 (1H, t), 7.60-7.39 (5H, m), 7.35-7.24 (3H, m), 4.42
(2H, d), 4.08 (2H, q), 3.63 (2H, q), 3.10 (2H, v), 3.01 (2H, t), 2.73-2.62 (1H, m), 1.92 (2H,
d), 1.55 (2H, qg), 1.19 (3H, t).

MS: APCI(+ve) 500/502 (M+H").

b) 1-[6-Chloro-5-[[[2-(2-chlorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid

Prepared according to the method of Example 20(c) using 1-[6-chloro-5-[[[2-(2-
chlorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-piperidinecarboxylic acid ethyl ester
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pi peri di necarboxylic acid Prepared according to the
nmet hod of Exanple 20(c) using | -[6-chloro-5-[[[2-(2-

w@ bdosoapbenyl ) et hyl ] ami no] car bonyl ] - 2- qui nol i npdT/SER0pd/@1144
eri di necarboxylic acid ethyl ester(Exanple 24(a)) (160
ng). Reaction m xture was acggified to pH5 using 2 M
aqueous hydrochl oric acid and the solid was coll ected

iltration. Purification (Varlan NH2 cartr.id :
(E%fgm‘@ 2 hdA8 mg)dReastign GHEUFRYes acidified ébplﬁ{)maﬁg?\{l Raypous

hyal%%ﬁlloﬁc 3Eid %H%ﬁé‘&ﬂ%'w&' hk&é@ﬂ?hi} fon 1Plilr9'l<%90£ g’\ggla‘ﬁt}\) H,

as e uant gave etit e conmpoun as a So
cartit VR (g306thhrsl; didBloRivEEhars 181 YEO(thE) artd) thel adelic 7. 38

ac:é\)metgn&% dg:hg(g‘or(ng%’an( TOZIB)é?gO(&mié a% p]H’antgrg?.velthg gglé copapound as a

SOﬁﬂ"‘Olﬂb 1.65-1.43 (2H, m. MS. APCI(-ve) 470/ 472
m p. 250-2530C. Exanple 25
I-[6 Chloro 5-[[ (2, 2-di phenyl et hyl ) am no] car bonyl ] - 2-

'R e 2 bSO S R R PR ) 3 ey par e @zf‘) ), 441
(2H' dobieH ﬂg,;: @039'692%6 dirneoas Baxyig GHi%)dl ©tshyé4 @%, &), 1.65-1.43

repare rding to the nmethod of Exanpie 1 using
(218 mpl oro 2-[ 4- (et hoxycar bonyl ) -1 pi peri di nyl] -

M AP AT AL BIALO, nanami ne (355 ). Pur 11 cat 1 or

,nﬁﬁgﬁyigy@ﬂchloronethane as eluant) gave the sub title
compound (250 ng). 1H NWR (300 MHz, d6-DWVsSO d
8.78-8.68 (IH, m, 7.55-6.95 (14H, m, 4.45-4.30 (3H,
m, 4.14-3.96 (4H m, 3.20-2.98 (2H m, 2.76-2.59
(IH, m, 2.01-1.81 (2H, m), 1.54 (2H, q), 1.19 (3H,

Example 25
1-[6-Chloro-5-[[(2,2-diphenylethyl)amino]carbonyl]-2-quinolinyl]-4-

piperidinecarboxylic acid, acetate

I

OH

O

a) 1-[6-Chloro-5-[[(2,2-diphenylethyl)amino]carbonyl}-2-quinolinyl]-4-
piperidinecarboxylic acid ethyl ester

Prepared according to the method of Example 1 using 6-chloro-2-[4-(ethoxycarbonyl)-1-
piperidinyl]-5-quinolinecarboxylic acid (Example 23(c)) (220 mg) and B-phenyl-
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M5: APCI (+ve) 542/544 (MtH +). b)

| -[6-Chloro-5-[[(2, 2-di phenyl et hyl ) am no] car bonyl ] - 2-q
wa@eowsloaryd | - 4- pi peri di necarboxylic acid, acetBCESE2004/001144

Prepared according to the nethod of Exanple 20(c)

using I -[6-chloro-5-[[(2,2- g7

di phenyl et hyl )am no] car bonyl ] - 2- qui nol i nyl ] - 4- pi peri di

oo ARG ) e AR AT IO ORI TGRS el Rongave the sub-

tuﬁgﬂﬂﬁ%ﬁ ayssoogk).oric acid and the solid was collected
flltratlon Equrlflcatlon (Varian NH2 cartridge
u5| ng net hanol (100 nL) and then 5 % acetic acid in

RN HR0asbh kRS GRS S5 ey GHASPEESL 30 o

S |4H4 3. % (47H 5@1) @32&92 9@@1& xH) 2 776-199 um mpl)z 0161 @P(iH Hn), 1.54 (2H,

q)2159(2{3§3 (IH m, D b8, A (2H n) 1 62 a0 (2H
Mgéggf%ﬁgﬁz(/swméﬁ%wﬂ (MH +). mp. 180-185 OC.

| -[ 6-Chl oro-5-[[(2-phenyl et hyl)am no] car bonyl ] - 2- qui no
I|nyI] 4- plperldlnecarboxyllc aC|da)

o) PP R AT AR

plgﬁﬂﬁﬁfe@ﬂ'bﬁﬁfﬁfﬁj&laﬁa&&ﬂehe net hod of Exanple 1 using
chloro-2 - oxycar bonyl ) -1 pi peri di nyl ] -

Pibpaed acordieg ar the xydthal ch)dm(pEe@@fp] esiBB{€9-rhlo226-([02-
and benzeneet hanam ne rrg The resulting saolid
oy

diphenyleshylipstingle éﬂlylﬂ'rzd}ﬁl%f& rfi-PipPTidingcarRAxyLC pfig ethyl ester
(Example 23(®) (¥9poah Repatpn migpure was Rirified 90 PR usieg 2M\mayous

hyilr%{lz%fﬁc'_(!i d?éd) tRe 5%1?%‘5%#01@@ bg)é"llt(r%tll_?%7 grllgigatx%g Wﬁ'ﬂ?n NH,
cartyidg@udflg (iéthantd) (108 n2-aadGRen(3 ¥ addic adid ¥BmeRdnol (100 mL) as

eluant) gave the title compound as a solid (160 mg).

'"H NMR (300 MHz, d-DMSO) & 8.73 (1H, t), 7.53-7.19 (12H, m), 7.10 (1H, d), 6.99 (1H,
d), 4.46-4.27 (3H, m), 4.01 (2H, t), 3.04 (2H, t), 2.59-2.33 (1H, m), 1.98-1.74 (2H, m),
1.62-1.40 (2H, m).

MS: APCI(-ve) 512/514 (M-H").

m.p. 180-185°C.

Example 26
1-[6-Chloro-5-[[(2-phenylethyl)amino]carbonyl]-2-quinolinyl]-4-piperidinecarboxylic

acid
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d), 1.55 (2H, q), 1.19 (3H, t). MsS: APCl (+ve) 466/ 468
(MtH ). Db)

wo 2q08/0@&6or 0- 5- [ [ ( 2- phenyl et hyl ) am no] car bony| PERSERODFHI@ 1144
linyl]-4- piperidinecarboxylic acid Prepared according
to the nmethod of Exanple 20(gg using
| -[6-chloro-5-[[(2-
phenyl et hyl ) am no] car bonyl -
carboxylic acid ethyl est€ )
The reaction m xture was di fied to pH 5 using 2M
aqueous hydrochl oric acithag® the solid was coll ected
by filtration and washed wifth water to give the title
conmpound (110 ng).1H NMR (400 MHz, d-DWVSO) 6 12.26
(IH, s), 872 (IH t), 7¢59-7.46 (3H, m, 7.36-7.20
(6H, m, 4.41 (2H, g), IQO (2H, q), 3.1 1 (2H 1t),
2.88 (2H, t), 2.62-2% I'H, m, 1.92 (2H, d), 1.55
(2H, ). Ms: APCI (-ve) 436/438 (MH+). mp. 260-262
0C. Exanple 27 ClI

- 2-qui nol i nyl ] - 4- pi peri di ne
meﬂeZ(a) (200 ny).

1-[6-Chloro-5-[[[ 2- ofB\henyI)ethyI]an1no]carbony
[]-2-quinolinyl]-4- pek i dipecarboxylic acid a)

| -[6-Chloro-5-[[[2-( | uoNopheMyl ) et hyl ] am no] car bony

[]-2-quinolinyl]-4- piperidinecarbox liCFﬂ%xd et hyl

ester Prepared according to the anple |1 (b)

usi ng 6-chl oro-2-[4-(ethoxycarbonyl) -

| - pi peridinyl]-5-quinolinecarboxylic a@id (Exanple

23(0)) (220 ng) and 2-fl uorobenzeneet hanam ne (216

The resulting solid was recrystallised from
ridl the su 0 nd 60 ng).

2 i&‘ﬁnﬁﬁ drguffigpgheyle '@?@rbgnﬁi-ér,q%”ﬁhwé 1L0

plggi}'iim@arb&(ﬁﬂc Jmé-detﬁy":l'?:'s 4.42 (2H, d), 4.08 (2H,
(2H t), 2.92 (2H, t), 2.67

Prépartd ddcprdidg ®2h¢ ﬁidthod)qf Example 1 using 6-chloro-2-[4-(ethoxycarbonyl)-1-

piperidinyl]-5-quinolinecarboxylic acid (Example 23(c)) (220 mg) and benzeneethanamine

" (175 mg). The resulting solid was recrystallised from acetonitrile to give the sub-title

compound (200 mg).

'"H NMR (400 MHz, dg-DMSO) & 8.71 (1H, t), 7.57-7.47 (3H, m), 7.37-7.19 (6H, m), 4.41
(2H, d), 4.08 (2H, q), 3.60 (2H, q), 3.10 (2H, t), 2.88 (2H, t), 2.72-2.62 (1H, m), 1.93 (2H,
d), 1.55 (2H, q), 1.19 3H, t).

MS: APCI(+ve) 466/468 (M+H").

b) 1-[6-Chloro-5-[[(2-phenylethyl)amino]carbonyl}-2-quinolinyl]-4-

piperidinecarboxylic acid

Prepared according to the method of Example 20(c) using 1-[6-chloro-5-[[(2-
phenylethyl)amino]carbonyl]-2-quinolinyl]-4-piperidinecarboxylic acid ethyl ester
(Example 26(a)) (200 mg). The reaction mixture was acidified to pH 5 using ZM aqueous
hydrochloric acid and the solid was collected by filtration and washed with water to give

the title compound (110 mg).



1.55 (2H, q), 1.19 (3H t).Ms: APC (+ve) 484/486
(MtH+) . b)
wo 2q08/0@bor o- 5-[[ [ 2- (2-f 1 uor ophenyl ) et hyl ] am ne¢ T/SE10041§01144
| 1-2-quinolinyl]-4- piperidinecarboxylic acid Prepared
according to the nmethod of Eganple 20(c) using
| -[6-chloro-5-[[[2-(2-
f 1 uorophenyl) et hyl ] am no] car bonyl ]-2-quinolinyl]-4-pip
eri di necarboxylic acid ethyl ester (Exanple 27(a))
1 [
R s AR O B ©, 373 QB [0 e, 726-7.20
(61&,0’0} ec41e(aH;yl) f3.6Q tI‘Z:H iqir8. EN@Ha)s BeS@ (HE 1), E2-Qr53t(@Hgim)el.92 (2H,
h@% S conpound (125 ng). 1H NWR (400 MHz, d6- DMSO)
d.d @H, 7.57-7.49 (3H, m), 7.41-7.14 (5H, m,
Mg A@ﬂcf(%)wamss?fr@%()% q), 3.09 (2H t), 2.92 (2H -
t), 2.61 m, 1.92 (2H, d), 1.53 (2H, q)- Ms:
m.ARPOO(26280. 454/ 456 (MH+). mp. 270-272 0C. Exanple 28
| -[6-Chloro-5-[[[2-(2-nmethyl phenyl)ethyl]anm no] car bony
[ ]-2-quinolinyl]-4- piperidinecarboxylic acida)
| -[6-Chloro-5-[[[ 2-(2-net hyl phenyl ) et hyl ] am no] car bony
| 1-2-guinolinyl]-4- piperidinecarboxylic acid ethyl
Exé‘é}pi?%repared according to the method of Exanmple 1
1- [U&tmgr&sqﬁzo(am@m{) hé&}l %ﬂﬁmmﬁ%o@m Eﬁfdui’dmmlm
5- qui nol i necar boxy I c aci
piperitlideceboyyliveacidneet hanam ne (164 ny). The result| ng
solid was recrystallised fromacetonitrile to give the
sub-title conmpound (180 ng). 1H NMR (400 WVHz, d6- DVSO
d 8.76 (IH t), 7.60-7.5 &34, m, 7.29-7.13 (5H, m,
4.42 (2H, d), 4.08 (2H .54 (2H, q), 3.10 (2H,
t), 2.88 (2H, t), 2.73- ¢IH, m, 2.35 (3H, s),
1.93 (2H, d), 1.55 (2H q)Y 1.19 (3H t).

O NH
Cl

AN
=
N N

OH

O
a) 1-[6-Chloro-5-[[[2-(2-fluorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-

piperidinecarboxylic acid ethyl ester
Prepared according to the method of Example 1(b) using 6-chloro-2-[4-(ethoxycarbonyl)-

1-piperidinyl]-5-quinolinecarboxylic acid (Example 23(c)) (220 mg) and 2-fluoro-
benzeneethanamine (216 mg). The resulting solid was recrystallised from acetonitrile to

give the sub-title compound (260 mg).

'H NMR (400 MHz, ds-DMSO) 5 8.75 (1H, t), 7.57-7.49 (3H, m), 7.41-7.14 (5H, m), 4.42
(2H, d), 4.08 (2H, @), 3.61 (2H, q), 3.10 (2H, 1), 2.92 (2H, 1), 2.67 (1H, tt), 1.92 (2H, d),
1.55 (2H, g), 1.19 (3H, t).
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M5: APCI (+ve) 480/482 (MtH+). b)
| -[6-Chloro-5-[[[2-(2-net hyl phenyl) et hyl ] am no] car bony

wo 2e0R/0apessol | nyl ] -4- piperidi necarboxylic aci dr@r/epmnea1144

accordlng to the nethod of Exanple 20(c) using
-[6-chloro-5-[[[ 2- (2- 70
met hyl phenyQet hy”am nol car bonyl *- qui nol i nyl J*- pi perl di

ester (Exanple 28(a)) (180
Pﬂﬁgﬁﬁb$ﬁ§¥i z%@ﬁ%ﬁdﬁﬁgyure was acidified to pH 5 using
2M aqueous hydrochloric acid and the solid was
coll ected bﬁ filtration and washed with water to give

b)t1hks-Ehlare-ScldFpGufluoxophenyhpthyliamiur] qarbonyli2 - quisolimi=f-
.04-7.83 (IH, 7.68 (2H, d), 7.44
P‘?fﬁf‘ﬁ’gfﬁ’w%‘)afc‘ 0 (4H, n)( 4. 42)(2H d)( 3. 55)(2H
41-3.22 2. 72-
Prﬁ@arecéacggrd(l%to ¢ mej_hcglg)f(Ez(HmpSﬁ ZG(g) @glg bp- c@lpro-&,&[[Z (2-

@Pﬁél%dlﬁéth@?%é@?fce%pgb %um(giinyﬁsz pizpdé%ldglgcargxxyq}% ac1d2 e%hyl ester

(ER¥thPle@7Y4)}) EI60NREC ThE Rid¥idm sijxditevodsi ddMifieddo pH 5 using 2M aqueous
peri di necarboxylic acid a)

Pl

hyldrqoblogiel agidoargl tb@ ISy aveqblectag bp fidipatidncamid vedshed wah waler 20 give
-qg i nolin é ! ( peri di necarboxylic acid ethyl ester

thesH e 5omaRP 6?%1 to the nmethod of Exanple | (b) using
6- chl oro- 2-[ 4- (et hoxycar bonyl ) -

BT C B b B RO SRR e o R BT ot
(24180 31)2HT B 3'0esekt bng. 9@@11!1@2 V61 8N YEL A |1 @zegz}f rd?rm 53 (2H,

acetonitrilé to gi ve the sub-title conpound (
Q1H NMR (400 MHz, d6-DMBO) 6 8.67 (IH, t), 155 1Al

2 M. 7.17 (IH d). 4.40 (2H,
ékpgmo‘?)“ﬁgﬁsé)&?’é’()% (IH dt), 4 5y (?H, ddd),(
md APt (3H M, 2.71- 2.62 (IH m), 1.92 (2H d),
‘54 (2H, ), 1.28 (3H, d). 1.18 (3H, t).

Example 28
1-[6-Chloro-5-[[[2-(2-methylphenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-

" piperidinecarboxylic acid
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M5: APCI (+ve) 480/482 (MtHt) . b)
| -[6-Chloro-5-[[[(25)-2-phenyl propyl ] am no] car bonyl ] -2

WO qusnaioss pyl | - 4- pi peridi necarboxylic acid PreQESE®)04/001144
according to the nmethod of Exanple 20(c) using
| -[6-chloro-5-[[[(25)-2- 71
phenyl propyl ] am no] car bonyl ] - 2- qui nol i nyl ] -4-piperidin
ecarboxylic acid ethyl ester (Exanple 29 (a)) (230
ng). The reaction m xturg”was acidified to pH 5 using
2 M aqueous hydrochloric d and the solid was
collected by filtrati op-a nashed with water to give
the title conmpound (160 ng)]. 1H NWR (400 WVHz, d6- DMSO)
d 835 (IH, t), 7.58 (IH, d), 7.49 (2H, t), 7.35-7.27
(4H, m, 7.26-7.20 (IH, M, 7.16 (IH d), 4.33 (2H
d), 3.68-3.59 (IH, , 3:49-3.40 (IH, nm, 3.25-3.06
(3H, m, 2.63-2.53 v , 1.94 (2H, d), 1.62 (2H,
q), 1.30 (3H, d). Ms: [APCI (-ve) 450/452 (MH+). mp
150- 1530C. Exanglle 30 '
- Chl oro-~V-P*Z-chl o
AMf-lIAN-triazol M-yl
1- pi peri di nyl ] - 5- qui no |neNarbdMan1 e a)
2-Fornyl -~V-[1 - (phenyl methyl) -4 plperldlﬁxﬁ] hydr azi ne
car boxam del - (Phenyl net hyl) - 4- pi e (3 g) in
di chl oronmet hane (10 nL) and triethylamlne (4.5 nl)
wer e added dropmnse to a stirred sol ut®on of

tri phosgene él 55 i n dichloronethane (20 n) at 00C
a) Uri@eChlore-Sdfi2r(2-mep yh&eewl)eﬁhyﬂﬁmrm]ear\mgy’dﬂ owagliny]-4-

atur,e and stirred for 30 m nutes.
p'Wé‘En'Hfgﬁrb %ﬁa CH@S{WE)S“% 00C and fornyl - hydr azi ne

yD}t hyl | -1 - HAl A= dil hydr o- S- 0X0

* Prégarédd ol t'th€ RHAD B afnpledl Hing B\@hf%r@gqﬁQethyafcarbonyl) 1-

reaction was stirred at roomtenperature for
pipdrelinyél+Sqaimalieetartmxytiy nad SExRuaple 28 G (280 n(g$|aﬁﬂ 2- rnethyl-

met hanol : di chl or omet hane: anmoni um hydr oxi de sol uti on
benzepsethanggnige (kod ey dbe reshiing splid was @C&@Fﬁ&é&?ﬁérqnz agpteptrile to

glévsthe subch(le cgl)npg n7d (% 86 M—gl;&)

'H NMR (400 MHz, d-DMSO) 8 8.76 (1H, t), 7.60-7.51 (3H, m), 7.29-7.13 (5H, m), 4.42
(2H, d), 4.08 (2H, q), 3.54 (2H, q), 3.10 (2H, t), 2.88 (2H, t), 2.73-2.62 (1H, m), 2.35 (3H,
s), 1.93 (2H, d), 1.55 (2H, q), 1.19 (3H, t). '

MS: APCI(+ve) 480/482 (M+H").

b) 1-[6-Chloro-5-[[[2-(2-methylphenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid

Prepared according to the method of Example 20(c) using 1-[6-chloro-5-[[[2-(2-
methylphenyl)ethylJamino]Jcarbonyl]-2-quinolinyl}-4-piperidinecarboxylic acid ethyl ester
(Example 28(a)) (180 mg). The reaction mixture was acidified to pH 5 using 2M aqueous
hydrochloric acid and the solid was collected by filtration and washed with water to give

the title compound (120 mg).
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b)

2,4-Di hydro-4-[1-(phenyl et hyl)-4-piperidinyl]-3T-1, 2,
wal2ad0s/0emed - 3- one PCT/SE2004/001144

2-Fornmyl -N-[| - (phenyl met hyl ) - 4- pi peri di nyl ] - hydr azi nec

ar boxam de (Exanple 30 (a)) ¢2.5 g) was divided

between 5 10 nlL vials. Potassium hydroxide (5 m,

' Nl A NS00 8 5o Bt Pab €S i mEL 6&?3#55 344 (H,

s), '712%{701'@(4@{ nT)h@ 4§Qﬂﬁ' @eé g5qaft P ?AJP 3@2’@? D89 (2H, . 2.72-2.60

acidified't aqueous hydr o oric acid and

(IH, he)rlZéi@a(@Hra)t é199t(2JHdal)ym£6§£{2HPdl)'| fication (Siq 2,

hane: acetic acid 15:85:1 as
Mgepbg@? b‘giPZH%@? -title conmpound as an oil (2.2 Q).

. 37&51%.+ve> 259.2 (MrH). c)

, 4- Dl hydr o-4- (4-piperidinyl)-3#-1,2,4-triazol - 3-one
2,4-Di hydro-4-[1-(phenyl nethyl)-4-piperidinyl]-3//-1,2
,4-triazol -3-one (Exanple 30(b)) (2.2 g) was divided

p@gﬁ 2 10 nL vials. 1,4-Cycl ohexadiene (5 nL) and
Exg&? i um hydroxi de (270 nmg, 20 wt. % on carbon) were
[addﬂdrd-@-[E{ezﬂ)-ZVpHénymd)ptyI]Enﬁmqeinmsl]mq@mbﬁﬂylm at
1000C for 30 minutes within a m crowave. The reaction
piperidingcasbasylie agidnbi ned. Et hanol (50 nl) and water (50
nm.) were added and the m xture was filtered through
di at onaceous earth and evaporated to give sub-title
conpound as a solid (72 M5: APCI (+ve) 169.2
(MtH+) . d)
6- Chl oro-i V-[2-(2-chl or
0- 5- 0x0-4"-1,2,4-triazol -4
yI)-I-plperldlnyI] 5- qui ngl,i necar boxam de Prepared
according to the nethod (of EXaane 13, using
2,6-dichloro-iV-[2{2-
chl or ophenyl ) et hyl

| Yethyl ]-2-[4- (1, 5-dihydr

4- (4- pi peri di nyC)<3 ~A<triazol -3-one (Exanple

30(c)) (200 nm). [ (S o,

met hanol : di chl oro 8 as el uant) gave the
N ). 3IH NVR (400 MHz,

d6-DVMSO) d 11.65 (IH, s), 8.78|(IH, é 97 (IH s)

7.62-7.39 (5H m, 7.35-7.26 (3 -Qf

4.13-4.01 (IH, m, 3.63 (2H, q),

a) 1-[6-Chloro-5-[[[(2S)-2-phenylpropyl]amino]carbonyl]-2-quinolinyl}-4-
piperidinecarboxylic acid ethyl ester

Prepared according to the method of Example 1(b) using 6-chloro-2-[4-(ethoxycarbonyl)-
1-piperidinyl]-5-quinolinecarboxylic acid (Example 23(c)) (220 mg) and (BS)-B-methyl-
benzeneethanamine (150 mg). The resulting solid was recrystallised from acetonitrile to

give the sub-title compound (230 mg).

'H NMR (400 MHz, d¢-DMSO) & 8.67 (1H, t), 7.55-7.47 (2H, m), 7.38-7.23 (6H, m), 7.17
(1H, d), 4.40 (2H, d), 4.07 (2H, q), 3.65 (1H, dt), 3.39 (1H, ddd), 3.15-3.01 (3H, m), 2.71-
2.62 (1H, m), 1.92 (2H, d), 1.54 (2H, q), 1.28 (3H, d), 1.18 (3H, t).

MS: APCI(+ve) 480/482 (M+H").



1.94 (2H, d), 1.79 (2H, q). Ms: APClI (+ve) 511/513
(M+H+) . Exanpl e 31
wo 2q08/0@bor o- 5-[ [ [ 2- (4- chl or ophenyl ) et hyl ] am ne¢ T/SE10041§01144
I']-2-quinolinyl]-4- piperidinecarboxylic acid a)
| -[ 6- Chl oro-5-[[[ 2- (4-chl orofhenyl ) et hyl ] ami no] car bony
']-2-quinolinyl]-4- piperidinecarboxylic acid ethyl
ester Prepared according to the nethod of Exanple 1
usi ng 6-chl oro-2-[4-(ethoxycarbonyl)-I pi peridinyl]-

[ i [ ' = le 2 (220
) £l SESRON SuASh AEAIRES Sub SRR
pipéldindcamoxyBeaydat al | i sed from acetonitrile to give the
sub-title conpound (107 ng). 1H NVR (400 MHz, d6-DVSO)
Preppred agofdipg tq the neetsl of. By@n(pld-20(a) ysifg #36-¢hdeo-6 FH(292-
5 phegyibropisipindhigrbon-5 pipofibi 4egtperidinesabisyi s ey ester
(EXQ.ATB%I% (25_9\2/(52) (g%@zm%h?ﬁlf)(ra%i)oﬂ)mixgmé‘ glag §é_i|dif1lezi to Qﬁ ‘5 using 2 M aqueous

hydbtochforichdct ardShé b1zt wés cdlleble@BhENYhi AW AR with water to give
po] car bonyl(] -2-qui nolinyl]-4- piperidipecarboxylic

the B¢ gorpp@yar(@60 medor di ng to the nethod of Exanple 20
(c) using I-[6-chloro-5-[[[2-(4- '

N henyl ) et hyl ] ani bonyl ] - 2- qui nol i nyl | - 4- pi
o S R AR BB S o S PP
ghmec ( . s

m). ¥ 2807 SR L IR L Tl . AR S S8 2B B Bt
e it Le e ampouni( B0 ey 1 e 1400 e GeR Bty

t itle ound, : , d6-
Msdﬂgcifsv-eéf‘é&‘)‘g? VI-Hy). 7.64 (IH, d), 7.57 (IH d), 7.52
m.pé%%_lﬁoc 7.37-7.26 (4H, m), 7.22 (IH, d), 4. 34 (2H

0 3.62°(2H, @), 3.23 (2H t), 2.91 (2H t),
2.65-2.54 (IH m, 1.95 (2H, d), 1.64 (2H Q).

15
Example 30
6-Chloro-N-[2-(2-chlorophenyl)ethyl]-2-[4-(1,5-dihydro-5-0x0-4H-1,2,4-triazol-4-yl)-
1-piperidinyl]-5-quinolinecarboxamide
Cl
0 NH
Cl N
=
'\\‘\ NH
./
N
20

a) 2-Formyl-N-[1-(phenylmethyl)-4-piperidinyl]-hydrazinecarboxamide
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M5: APCI (-ve) 470/472 (MH+). mp.
231- 234C. Phar nacol ogi cal Anal ysis Certai n conpounds
wa amh/oeehenzoyl benzoyl adenosi ne tri phosphat eP¢hBEEDR)001144
are known to be agonists of the P2X receptor,
effecting the formation of ppges in the plasm
menbr ane (Drug Devel opnent Research (1996) 37(3),

A A i S

(4.5 mIgrese addedOpPise Be) stirdet Sdllﬁ[cﬁh&ff&nplﬁbstg&ﬁ (1.55 g) in
fluorescence of intracell ul ar DNA-bound et hi di um

dlqu@ineltéamq:,(wbsfe} atdJC under nifregasad be reactionmixtyreeresallomgd to
a nmeasur.e .of rece activation and

d 2 o
wapi ol B B n S ot o ringteny T Bitsk Jins SBpief fp0°C and
for%%h&@x‘iﬁifﬂ%?[ 4 gkﬁncﬁ Hie?hﬁ?rﬂﬁ%r(él 58RCHwEE A& tink |r@act10n was stirred

conmpodunds of Exanpl es was tested for antagoni st
at wotn teinpyragire forel IRAXther eegpomted Orrgness. tPelrnfmsmon/\(ésoz,

oo Feristy et Prmeaini bRt TG T 8y a5 EleBpg ghve the sub-

title 5P bEid 280 m of a suspension of THP-1 cells (2.5
X 106 cells/m) containing 10 4M et hi di um brom de, 25
m of a high potassium buffer solution containing 10

of the high potassi um buffer
MSMBELe) 899 (K/?&T?

on“containing 3 x 10 5Mtest conpound. The plate
was covered with a pl asti cs sheet and incubat ed at 37
QC for one hour. The plate was_ then read in

b) ?»érmdsvﬁehl (Phewlgseé'éﬂi 4pipgradipglpEf-1 2@&&4%?(113&116520

_ L15S i
2By S ROy 0 B o 3 ik P OETE 260y 780 o)
(2.agdwias ﬂDvumdeep«ymncﬁ)k(amIEvmibL&mmanm hydr2de (¥ mrl:,elpMjsolutlon in

medop s s o viabant B scistivth e hedep ikt Efipgas arinutes
wit‘l{;lg-lﬁ f trﬁ%'a@é. %efegﬁlbﬁﬁﬁt}ez{cﬁ% nﬁ?t'ﬁﬁ%%c aliBifRdftd H%Q’Vl%h aqueous

e negative [ogarithmo e concentratfon o
2M kgtrochdonoamd ame thes sanporited l’CBﬂMIGSSI]hB‘IﬂﬁaMIP(Si@QnI st

IR TN O R TR 1 T W

oilfeayne > 5.5. For exanple, the follow ng table shows
the pl Csofigures for a representative sel ection of
compounds: Conpound of pl Cso

MS: APCI(+ve) 259.2 (M+H").

¢) 2,4-Dihydro-4-(4-piperidinyl)-3H-1,2,4-triazol-3-one

2,4-Dihydro-4-[ 1-(phenylmethyl)-4-piperidinyl]-3H-1,2 ,4-triazol-3-one (Example 30(b))
(2.2 g) was divided between 2 10 mL vials. 1,4-Cyclohexadiene (5 mL) and palladium
hydroxide (270 mg, 20 wt. % on carbon) were added to each vial and the reactions were
heated at 100°C for 30 minutes within a microwave. The reaction mixtures were combined.
Ethanol (50 mL) and water (50 mL) were added and the mixture was filtered through

diatomaceous earth and evaporated to give sub-title compound as a solid (720 mg).

MS: APCI(+ve) 169.2 (M+H").
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Exanple No. 1 6.5 3 7.511 7.3 206.1CL Al MS 1. A

conpound o f fornmula X (CR5R )n- R2 "(R4)q R3 p (I)
woeoos/opess maceuti cal ly acceptabl e salt or sol VBECESE2004/001144

thereof, wherein pi s 0, 1 or 2 ; each R

i ndependently represents halmgen or Ci -C al kyl

optionally substituted b y at |east one substituent

d) %?&qﬁﬂeﬁ [Er(%:gg?%%bﬂéﬁ}l)etﬁ?h Qgﬁ r{l;gncﬂhgirocg-ogh K@)(X 2 4xt111§'zol-4-

yl)dap:pegdmyp] Svgnidolinetarbokamidt R each i ndependent I y

resent. hydrogen, ha kyl ,
Pregaied ACGHRing to B§anehed ah% rmﬂsqg %%20 éﬂbﬁ%’?rel\%??@
chlBJb‘aner@'i)%tlB@]t—? an‘bﬁﬁéﬁﬂ)dcxgﬁlmea@%n@ 1YS) ?I%IOKM%) dnld™i-dihydro-
reepprreesseenannttussnnssaattuurraadtt et dodo
4- (4@@6:@13@%1@2 @I—tmazm»g%mt(Emmpiﬁ SA(axe(200 omg)r Pwéfication (Si0;,
east,.ane ri het omsel e from ni
melsa e ¥ SRS E Tl drameng b A5 (69 me
substituted with at | east one substituent selected

] from hal ogen, -COOR , hydroxyl, -NR 14 R 15 , -CONR 16
H NMR (400 MHz2 dDRISOBS Fkl_ﬁé (1H; $0R8.78 OLISQR TO7(1H, 5), (1626789 (5H,

m),a}.§§£l7326 (3H, m), 4.70 (2H, d), 4.13-4.01 (1H, m), 3.63 (2H, q), 3.12-2.96 (4H, m),
1.94 (2H, d), 1.79 (2H, q).
MS: APCI(+ve) 511/513 (M+H").

Example 31
1-[6-Chloro-5-[[[2-(4-chlorophenyl)ethyl]Jamino]carbonyl]-2-quinolinyl]-4-

piperidinecarboxylic acid

Cl

Cl N
=

N N
OH

O
a) 1-[6-Chloro-5-[[[2-(4-chlorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid ethyl ester

Prepared according to the method of Example 1 using 6-chloro-2-[4-(ethoxycarbonyl)-1-
piperidinyl]-5-quinolinecarboxylic acid (Example 23 (c) (220 mg) and 4-chloro-
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C al kyl carbonyl, G -C al koxy, C -C 6 al kyl carbonyl oxy,

C -C 6 al koxycarbonyl, G -C 6 hydroxyal kyl and -S(O m
wWERo0S0@9ss kyl where mis O 1 or 2 ; 3 7 7 7 7pGr/&E2004/001144
represents hydrogen or a group -R, -OR, -SRor -NR

R; gis 0, 1or 2; 4 eactb R i ndependently

represents halogen or C C6 alkyl optionally

substituted b y at |east one substituent selected from
benagubethapamined2QYmg).dife rSiultihgsadidkinsyrecrystallifedftomReetauitrile to
. independently represent hydrogen, Cl-Cl10 al kyl, C3-C8
nggi}@sggﬁﬁgﬂco pound 6 A%k ed o r unsaturated 3 - to

10- nenbered heterocyclic ring system corrprl sing at

LR BN ST RSRNBED P S L B L1885 .. 720

(IHW%%QWMCOQ‘H l4g, JG)#I‘@HSBQ?t?GO &3¢ ) 2R PR DR, Q‘%‘%a(bi-l}’t) 2.73-2.62 (1H,

stituted with east one substituentsel ected from

m),HaoGéh d).hyefr @B;1q), IC12 G81.4).- koxy, Cl1-C6 al kyl t hi o,

C 9 10 22 C1-C6 hydroxyal koxy, C 1-C
MS, ?‘l?gg& Vé?é Wdﬁé cycloalkyl, - NR R, -COCR ,

- CONR23R24 -SOZNR25R26 : _NR27SCPR28 and ZR68 or 7 8

alternatively, Rand R may together with the nitrogen

are a ed f a 4e 50 . .
v B e oent EE PR ol b B DEminSTe Rt 4 Tuinelinntirt
pipbHBfdeesr ?ﬁ{h&@S one or two ring heteroatons
i ndependently sel ected fromnitrogen, oxygen and
Preparbqb hworcang td thmtmenpcbd ol amplé 20 (d) esingdrfréhders-([[2-(4-
dgi ng gr the heterocyclic ring. being optionall

y

chl%reeéftrwethéfaawlItqlcaat)onyéla%ﬂuwﬁléngldrﬁsﬁlpw‘é?ﬁc ek ylig aid ethyl ester
a Y,

e P OBl T s e B P,ﬁ]%%%%iqum

hydlé’ctﬁ’&lc acid and the solid was collected by filtration and washed with water to give

the title compound (80 mg).

'H NMR (400 MHz, de-DMSO) & 8.45-8.36 (1H, m), 7.64 (1H, d), 7.57 (1H, d), 7.52 (1H,
d), 7.37-7.26 (4H, m), 7.22 (1H, d), 4.34 (2H, d), 3.62 (2H, q), 3.23 (2H, t), 2.91 (2H, 1),
2.65-2.54 (1H, m), 1.95 (2H, d), 1.64 (2H, q). |

MS: APCI(-ve) 470/472 (M-H").

m.p. 231-234°C.
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hydr oxyal koxy, C 1-CO al koxycar bonyl, C3-C8

cycloalkyl, -NR R, -COOR, -CONR3V 1, -SO2NR32R33 ,
WO NR3ABORIR35, Z' R 69, (CH2) 6NR70R7 1, SO2R72 PCT/SE2004/001144

NR73CONR74SC2R75 or M CH2) 6COCR76 wherein M

represents a bond, O S, SO7H502, and a group >NR ; 9

10 R and R each independently represent hydrogen or a

Cl1- C al kyl carbonyl, C2-C al kenyl or Cl-Cy al kyl group,
Phaandcobpgiesd Amailysis optional |y substituted with at | east

one substituent selected from hydroxyl, - NR36R37 ,
CeraimepmpoundoenHBLRnz0y aanzayl agegndsine wiphpgRhrte, (bbARPS@R Rnown to

SR RN I SN S o,

(DraY PeSBlophie AR ERYrch P19V6h SF (At g.'IQ@)?tC&ﬁg%Jeinﬁg, \tbﬁéen%e BB is

sel ected fromnitrogen, "'0Xygen and sul phur; ring
activytst @sng bATIPrin bied prgseapé bHethidiym Sodiside {aflestewdehhDAIA probe), an
| east one substituent selected from hal ogen, hydroxyl,

incrgass Indhg ﬂwy;;cpn%ﬁggracgﬂu@g DN Acppurghethidiunpgromide is observed.

h: xyalkyl, or 9 10 alternativel nd my.. ..
T ERRRAR rsrcie S Br Bt ATbAa i 2R p Y tavation and
thetdra e\ @shntify the@ffdct fQ cOnPRNRE bR theSBIXY @E§for.
heteroCycli'c ring that optionally further conprises
one or two ring heteroatons independently sel ected

L,romnitroe t he heterocyclic
Int

n, . oxygen and sul phur, )

P IANBES. F3° RithoRAF FreRnds of thedexamnlas ws teuetbfor gpiagonist
e RALIHEG *aRarSSp B P IR Mty T Sy gt S0 ohied
s Pt U PBIFYRC G5 lC compingy gt
suspdnigionyd AtHb hgellsa@d 7168 ¢ell$/tnl) Pontaining 10*M ethidium bromide, 25 ul
of a high potassium buffer solution containing 10°M bbATP, and 25 ul of the high
potassium buffer solution containing 3 x 10”°M test compound. The plate was covered
with a plastics sheet and incubated at 37 °C for one hour. The plate was then read in a
Perkin-Elmer fluorescent plate reader, excitation 520 nm, emission 595 nm, slit widths: Ex
15 nm, Em 20 nm. For the purposes of comparison, bbATP (a P2X5 receptor agonist) and
pyridoxal 5-phosphate (a P2X; receptor antagonist) were used separately in the test as
controls. From the readings obtained, a pICs figure was calculated for each test
compound, this figure being the negative logarithm of the concentration of test compound
necessary to reduce the bbATP agonist activity by 50%. Each of the compounds of the

Examples demonstrated antagonist activity, having a pICso figure > 5.5. For example, the

following table shows the pICs figures for a representative selection of compounds:



R and R each i ndependently represent hydrogen or a

Cl-C6 al kyl carbonyl, Cl- C6 al koxycarbonyl, C2-C
w@bdosnydosor C\-C -j al kyl group, each group beP@LISE2004/001144

optionally45 46 47 substituted with at |east one

substituent selected from hydgoxyl, -NR R, -COOR ,

-CONR4 8R49 , -SM2NR5V 1, -NR52SC2R53, -NR66C( o) R67 :

C -C 6 al koxy, Cl-Co6akytthio and g3jC 6

al koxycar bonyl ; 78 Z,| CdmpowhdZ6f | pi&pendent |y

represent a bond, O |S, SO _ SC2,] >NR | C 6 al kyl ene,

or a group - O CH)i - a-Example Newb) i -6] or - S(0O) P(CH2)
6- wherein pis O 1|or 2 Q F%ggd R i ndependent |y
represent tetrazolyl ter 5 mber ed

heterocyclic ring conprisifg fronvﬂsto 4 het er oat ons
sel ect ed fron1nitrogenT-nygen—4nd—su1phur, whi ch
heterocyclic ring is|substliituted by3at | east one
substituent selected|[from hydroxyl, =D, and =S, and
whi ch heterocyclic rilng m@9@ further.lbe optionally
substituted by at |east one substituent selected from
hal ogen , nitro, cyano, -SQ2C 6 alkyl, C -6
al koxycarbonyl, and a .6 al kyl group which G -6 al kyl
group can be optionally substituted by at |east one
substituent selected from hal ogen and hydroxyl; R, R
, R, R, R, R, R, Rand R each |ndependently
r epr esent hydrogen or -C6 alkyl optionally
substituted by at | east one substituent selected from
hydr oxyl, hal ogen and ¢ -C 6 al koxy; 22 2 24 2 2 27 28
29 3031323343 R, R, RR, RR, R, R, R, R
R, R, Rand R each |ndependently r epr esent
hydrogen or -C6 alkyl optionally substituted by at
| east one substituent selected from hydroxyl, hal ogen
and ¢ -C 6 al koxy; RK
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. 36, JRCv 37, R x 38, JRIV. 39, RIx 40, XRv 4 1
, RIx 42, RRx 43, RICV44 , R V45, R V
WO 2005/009968 © PCT/SE2004/001144

79

CLAIMS

1. A compound of formula

X— (CRSRS),—R?

(R%)q

: 3
0 N R M

or a pharmaceutically acceptable salt or solvate thereof, wherein

(R"

pis O, 1 or2;

each R1 independently represents halogen or C1-Cg alkyl optionally substituted by at
least one substituent selected from hydroxyl, halogen and C1-Cg alkoxy;

X is C(O)NH or NHC(0);

nisl,2,3,4o0r5;

within each grouping, CR5R6, R5 and R6 each independently represent hydrogen,
halogen, phenyl or C{-Cg alkyl, or R5 and R6 together with the carbon atom to which they
are both attached form a C3;C8 cycloalkyl ring;

R2 represents an unsaturated 4- to 10-membered ring system which may comprise at
least one ring heteroatom selected from nitrogen, oxygen and sulphur, the ring system
being optionally substituted'with at least one substituent selected from halogen, -COORB,
hydroxyl, -NR''R'>, -cONR'®R!7, -50,NR'®R"®, NR?SO,R?!, C}-Cg alkyl, C;-
Cg alkylcarbonyl, C;-Cg alkoxy, C;-Cg alkylcarbonyloxy, C;-Cg alkoxycarbonyl,
C1-Cg hydroxyalkyl and -S(O)C1-Cg alkyl where mis O, 1 or 2;

R3 represents hydrogen or a group -R7, -OR7, -SR7 or -NR7R8;

qis 0, 1 or2;

each R4 independently represents halogen or C;-Cg alkyl optionally substituted by at
least one substituent selected from hydroxyl, halogen and C;-Cg alkoxy;

R7 and R8 each independently represent hydrogen, C;-Cjq alkyl, C3-Cg cycloalkyl
or a saturated or unsaturated 3- to 10-membered heterocyclic ring system comprising at
least one ring heteroatom selected from nitrogen, oxygen and sulphur, the alkyl, cycloalkyl

and heterocyclic ring system each being optionally substituted with at least one substituent



46, RIX47 , JRX48, RR V49, RtV5, JRk 51,

RIx 52 and R each independently represent hydrogen or
WERoSo@9ed kyl optionally substituted by at | eamtT/OEE®04/001144

substituent selected from hydroxyl, halogen and -C6

al koxy; " " " "ovmomomomomonogy R, R, R, R,

R, R, R, R, R, R, R, R, Rand R each

|ndependently repr esent hydrogen or G-C 6 alkyl

selepdd foora lblalogsrbBidrbxile € by alkok g ast- ograekﬁmhﬁ teC {( ag Ilhtydroxyalkyl
sel ected from hy drox?(/ hal ogen and @X){o and
C11C6(by'droxy'alkoxy, C+Cg'al oxycarbonyl Cz- @gcyq;lpalkjtk, —NIR -C(ROR

-y dhen 852@“51%6@,2%2@%&'%%%2& Ctuted by at
|e§l&'ﬁ)a‘?ﬂ@lgslﬁ shi ®¥hty Rebnet ot by ‘Pdi%{ag wAhABE are

koxy; W't e provisos

attdcBE @%@ 4 thfGhEhbered ksufhtedhdteio&yclib ring tHat @pdoAlly flkther
and R each independently represent hydrogen, then R2

COMPYisgs g on thpTing @t@aa@gmyn@mn@qnﬂgmd@ged fnoth nitrogen, oxygen and
sulphur and that optionally further comprises a bridging group, the heterocyclic ring being
optionally substituted with at least one substituent selected from halogen, hydroxyl,
cyano, C1-Cg alkyl, C;-Cg alkoxy, C1-Cg alkylthio, C|-Cg hydroxyalkyl, C;-Cg
hydroxyalkoxy, C1-Cg alkoxycarbonyl, C3-Cg cycloalkyl -NR1 1R12 -COOR29
-CONR3OR31 -SOQNR32R33 NRM50,R%, ZR®, (CH,)NR™OR”!, SO,R™
NR CONR SOzR or M(CH2)1.6COOR76 wherein M represents a bond, O, S, SO, SO,,
and a group >NR77, '

R9 and R10 each independently represent hydrogen or a C{-Cg alkylcarbonyl,
C,-C7 alkenyl or C;-C7 alkyl group, each group being optionally substituted with at least

one substituent selected from hydroxyl —NR36R37 -COOR3 -CONR39R40

-S0,NRR*, NR*s0,R*, C;-C4 alkoxy, C;-Cg alkylthio, C;-Cg alkoxycarbonyl
and a saturated or unsaturated 3- to 10-membered ring system which may comprise at least
one ring heteroatom selected from nitrogen, oxygen and sulphur, the ring system in turn
being optionally substituted with at least one substituent selected from halogen, hydroxyl,
oxo, carboxyl, cyano, C;-Cg alkyl and C;-Cg hydroxyalkyl, or

alternatively, R9 and R10 may together with the nitrogen atom to which they are
attached form a 4- to 7-membered saturated heterocyclic ring that optionally further

comprises one or two ring heteroatoms independently selected from nitrogen, oxygen and

sulphur, the heterocyclic ring being optionally substituted with at least one substituent

selected from —OR>", -NR>°R>®, -(CHp)-NR>'R*® where tis 1, 2, 3,4, 5 or 6,

_COOR™, -CONR6OR61 -s0,NR¥ZR®, NR*$0,R®, C}-Cg hydroxyalkyl, C;-Cg
alkoxy, C1-Cg alkylthio, C1-Cg alkoxycarbonyl and Z”RSO,
R11 and R12 each independently represent hydrogen or a C1-Cg alkylcarbonyl, Ci-

Cg alkoxycarbonyl, C,-C7 alkenyl or C;-Cy alkyl group, each group being optionally
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3 (b) when X represents NHC(O), pis 0, gis 0, nis
2, R represents hydrogen and each R and R
WO pbsperrdent | y represents hydrogen, then R2 i SPOL/BEI004/001144
than a 3, 4- di am no-phenyl group or a
5-met hyl - 2-furanyl group; angl] 3 (c) when X represents
C(ONH, pis 0, gis 0, nis 2, Rrepresents hydrogen
and each R and R i ndependently represents hyqlr ogen,
subshieiedRPith gt leattene stistittent sehstedsfrorh hyddxph eN;H gr qup):OOR

H 3.
BB Itutﬁgd%hyl N ospaRs, N oRslig. facs dkay§i-Co
a1kg1tﬁlb“3d1h *ﬁl‘&bxallf (MO . 2 3. A conpound

‘claim2, wherein Rrepre ?ents
anZuf’ sialdtﬁ’étréi&pmdewy r&presentmebm@r ©dSr $@gSOpt »NRal, |G- alkylene,
conprising one ri het er oat om sel ected from ni trogen,

or DXPYP noﬁﬁdz)ﬁ&*l, AR (CHRR 61 dMG(ORICH,) pptwiRRdh bYs 0, 1 or 2;
subst ted W|th one, two, three or four su stituents

I- R% Iff{,? cmmam?mgtsi fﬁ%sgﬁl te@%%hﬁz%"é mlﬂ%%wc

hetéroaydfiglringCbniphisalgeydri artb ameterodebmSsde @bk B, mgogéx:t‘loxygen and
al kyl car bonyl ox g -C 4 al koxycar bonyl ,
Sulm{wkybhwm%‘gc tiRg ©)sphstinedby aaleagnonmeb@tunnt selgtedifrom

e of he .
hycf?&gée d(lﬂ narfﬁc-f%qfrlrg Widl haﬁe‘télh ﬂg g%furtﬂ Jlogalllyoa.lé)ﬁntuted
by aIrleast gneawbst-xﬂﬁemr selehEdFﬁrom Hangél 6 CUW@@{“SO@@ Pélbllkl}ll NQ,.¢

any one of the preceding clains wherein R and

oIk Re pehei&ns RV SRR 30 Gyailiog @FPupreagbe epmalwpbsmuted
by RALdsOPR dubsFHBR selebfc@Groth hglogéhearfdrhfdl‘&yl,

R13, RM, Rls, R16, R17, R18, R19, R20 and R21 each independently represent hydrogen or
C1-Cg alkyl optionally substituted by at least one substituent selected from hydroxyl,
halogen and Ci- C6 alkoxy;

R R R™ R% R% RY % 8% R% &Y, R% R, % and R each
independently represent hydrogen or C1-Cg alkyl optionally substituted by at least one
substituent selected from hydroxyl, halogen and C;-Cg alkoxy;

R RR® RY R RM R® R R R R® RY R* R¥ R R R
and R each 1ndepen_dently represent hydrogen or C;-Cg alkyl optionally substituted by at
least one substituent selected from hydroxyl, halogen and C-Cg alkoxy,

R* R”, R R” R R R R®, R®? RS R® R® R% and RY cach
independently represent hydrogen or C1-Cg alkyl optionally substituted by at least one
substituent selected from hydroxyl, halogen and Cl Cg alkoxy; and

R7O R71 R R R74 R75 R R R and R79 each independently represent
hydrogen or C1-Cg alkyl optionally substituted by at least one substituent selected from
hydroxyl, halogen and C;-Cg alkoxy;

with the provisos that:
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30

substituents independently sel ected from hal ogen,
hydroxyl, G -C 4 alkoxy, G -C4 alkylthio, -C 4
whyasonged kyl , C -C 4 hydroxyal koxy, G -C 4  PCT/SE2004/001144
al koxycar bonyl, C5-C6 cycl oal kyl, -NROR10 , -COOR22 ,
- CONR23R24 , - SCZNR25R26 andg37 28 -NR SO2R .7 8 6. A
conpound according to any one of clains 1 to 4,
wherein R and R together with the nitrogen atomto
whighhbe 8h@sid RHERE) 5D, 80, 19 16nBRDRP §8d R® each
saturat ed heterocyclic ring that optionally further
conpr indegendentyn@préséntdgerogah,ahen Rhis duledr eliancyz-tarboxy-phenyl
bei ng optionally substituted with one or two
substhPUE,rﬁné [ ndependent ly sel ected from hal ogen,

3
al {50 ey ’@zfpﬁéar SRR IS AR etk Ry and
CyC| Ogick W, and N Rde pen€&XdY repres&ahfdrogenSERNR s ather thi¥Ra 3,4-
SR . 7. A conpound accord| ng to any one of the

pr ecediaminosplaingk grovh er mSnnahﬂhIqﬁuremyifgrgrmnapd ng CR R,
R and R e ch i ndep pre hyslr ogen or, -C4
al kS Wh%" HS?&%% @iﬁéd{e. lst(g ndf Zi gn iepé%sle%%thé(gfoge“ and

from

o Gl SR SRR PR RS DYy P & dn e e
car boxabdRute® iy ofoup; Bi?ﬁxﬁb‘ﬁbstltuted 1H-indol-3-yl group, or a 2-
L/ ~-[(25)-2- phenyl propyl | - 5- qui nol i necar boxant de

( bi ?) mkthy[-6HGhdar HyPgrionpt hyl [ 3- ( net hyl ami no) pr opyl ] am
noj - 5-qui nol i nyl ] - b-net hyl benzenepr opanam de,
(b/?)-Lf-[6-Chloro-2-(Il-piperazinyl)-5-quinolinyl]-

22 %gq%pgﬁ%%%ﬁﬁﬁ[n%qgg% pﬁZnWhFrefthI Ngl-cq(l?l)'nol i necar box

am de,
(bi ?)-L"-[6-Chl oro- 2- 3(et | am no) ogyl] 5-quinolin
3. y| ]Acqupﬁ;{nﬁlppggﬁ@gﬁgs lad@ 2, wherem represents an unsaturated

Lot §msisbeg e %Btlﬂ%a{llﬁ#fwﬁé ReBt Spa e Sbbied fm
mt@ogheﬂ;y% Rf%sulahur he r1 bemlg gtlonal (}, subst1tu§?§ with one, two, three or

[ no nepr opana 14 15
forixtiBytitydrtg ﬁldéjsdrﬂemlﬂseﬂe[c?ec{f@&nﬂnymgaxyélw@R anhynget hyiNR R
ui nol ggn bagret hyh benzenepr opa
cBORMeL 1P G NG IERIP ] - R20T el DENZENSPhoORAN ikylcarbonyl,
C1-C4 alkoxy, C1-Cy4 alkylcarbonyloxy, Ci-Cy4 alkoxycarbonyl, C1-Cq4 hydroxyalkyl and

-S(O)C1-C4 alkyl where mis O, 1 or 2.

. . . .53
4. A compound according to any one of the preceding claims, wherein R™ represents

hydrogen or a group -R7 or -NR7R8.

5. A compound according to any one of the preceding claims wherein R7 and R8 each

independently represent hydrogen or C1-Cj alkyl optionally substituted with one or two

substituents independently selected from halogen, hydroxyl, C;-C4 alkoxy,

C1-C4 alkylthio, C1-C4 hydroxyalkyl, Ci-C4 hydroxyalkoxy, C;-C4 alkoxycarbonyl,
510 22 23_24 2526

Cs- C6 cycloalkyl -NR'R 7, -COOR™", -CONR 'R, -SOoNR "R and

NRYs0,R%
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am de
2-Chl oro-i V-[ 6-chl oro-2- (I - pi perazi nyl)-5-qui nolinyl]-
whenzeeops opanam de, PCT/SE2004/001144
2,4-Dichloro-iV-[6-chloro-2-(l-piperazinyl)-5-quinolin
yl ] - benzenepr opanam de, 83
4- Chl oro- L"-[6-chl oro-2- (I - prperazi nyl)-5-quinolinyl]-
benzenepr opanani de, (bi ?)-L"-[2-[(35)-3-Am no- | -pyrroli
di nyl ] - 6-chl or o- 5- qui nol i nyl ] -
b- met hyl benzenepr opanam de,
6. LNAl@n(pouod ae@rc(xhgmWmmfycla)ms-lqomnwhernmll} &drﬁt fogrther with
- benzenepr opanami de,

thepytr%e[n@t@a tQPIch-they3sy aaghed forpp SxpdBIsYbFEd srivsyted

het%ogi/%/l rbnéwt;%% éJrS‘rOBE)lghf&‘rﬁ%ﬁr cn%ngrlses a ring nitrogen atom, the heterocyclic
rmé Bé:ﬁk 'o?f{m[a@l'y@hbﬁft@rea \\[1(}13)%)3 031\% SatdvitieRnRddpyhdafy ROkctkd from

yrro -5- quinolinyl]-
halbgmtﬂyylromm@ﬁﬁ‘amlkmanﬁ‘ﬂ-@ﬁﬁlkylthxo C1-C4 hydroxyalkyl, C1-C4
pi perazjn U|no i 0 hh benzene

Chl '
hy%kg%)%yf%orq(j %Qgﬂieggar@nx @C6|cy oalkyl, -COOEMD
Coﬂkla%@}ll dS@ﬁNhj%R%%lanﬁ 0N§3é|§br@5| nyl]-2-chl or obenzenep

r opanant de
2- Chl or o- L’\ [ 6-chl oro-2-[(35)-3-[(2-hydroxyet hyl)am no
]-1-pyrrolidinyl]-5- quinolinyl] -benzenepropanam de,

7. | - AgoGipoonda&ofditg (cizarxylﬁrmrocﬁplhaemyd:e)dmg daiopr whgtejnawithio]each

ui anyls] - 4- épi peridin ca box id,

roSp S 1 3 Raririt 3 ey I SPOTE R OSER S Bigzkuor S Gl
or ophenyl ) et hyl ] -5- qui nol i necar boxam de,
6- Chl oro- 7V-[ 2- (2- chl orophenyl )et hyl ] -2-[(35)-3-

8. [ A?C()h%[lﬂdyﬁiobddhg el 1 sdlected from:
a/rrol i di ny ui nol i necar boxam de,
I

Fbloahﬂan@hﬂ 1[’{[{ )@pl&ndlm%?}tb}“@ﬂhmwn?@thwlam no] car
ook, gk P5) 2olenPlaRRch g B RPN RB ca bony
[T A d

berizemspropayibini dé;
(BR)-N-[6-Chloro-2-(1-piperazinyl)-5-quinolinyl]-B-methyl-benzenepropanamide,
6-Chloro-2-methyl-N-(2-phenylethyl)-5-quinolinecarboxamide,
(BR)-N-[6-Chloro-2-[3-(ethylamino)propyl]-5-quinolinyl]-B-methyl-
benzenepropanamide, ,
(BR)-N-[6-Chloro-2-[3-[(3-hydroxypropyl)amino]propyl]-5-quinolinyl}-B-methyl-
benzenepropanamide,
3,4-Dichloro-a-methyl-N-5-quinolinyl-benzenepropanamide,
(BR)-N-[6-Chloro-2-[[2-[(2-hydroxyethyl)amino]ethyl]amino]-5-quinolinyl]-B-methyl-
benzenepropanamide,
2-Chloro-N-[6-chloro-2-(1-piperazinyl)-5-quinolinyl}-benzenepropanamide,
2,4-Dichloro-N-[6-chloro-2-(1-piperazinyl)-5-quinolinyl]-benzenepropanamide,
4-Chloro-N-[6-chloro-2-(1-piperazinyl)-5-quinolinyl]-benzenepropanamide,
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30

pi peri di necar boxylic acid,

| -[6-Chloro-5-[[(2-phenyl et hyl ) am no] car bonyl ] - 2- qui no
wo powglod99ds pi peri di necar boxylic acid, PCT/SE2004/001144

| -[6-Chloro-5-[[[2-(2-fluorophenyl)ethyl]am no] carbony

| ]-2-quinolinyl]-4- piperidiggcarboxylic acid,

| -[6-Chloro-5-[[[2-(2-net hyl phenyl) et hyl ] am no] car bony

I 1-2-quinolinyl]-4- piperidinecarboxylic

aﬁww (-3 SPb Dixin: L okl - Bl BLOR A Mtk o

2-qui nolinyl]-4-""pi peridi necar boxyl ic acid
bex&eﬁhtropmanhdkz (2- chI orophenyl ) et hyl ] [4 (1

5- di h){dro 5- oxo0-4 2, 4-trjazol -
1&51[9'631 Aerdyf i PIPCT&EHHMBYSI ﬁ‘é‘éﬁlﬁ%ka‘rﬁl‘ﬂ’éoxyaw@zenepropanamde

I o)
| PRI BRI B RSE b B AR AR g i
metﬂka@nM@ @Magal A accept abl e salts and solvates. 9
A process for the preparation o f a conmpound o f
f or GRR)aV{ 6)CHoe-HEBB Réd(3-hydrbayeathyl)anone]- kpyrrolidinyl]-5-
pharmaceuti cal » acceptabl e salt or sol vate thereof,

quWﬁl”&ﬂ] o‘ﬁ’fﬁ’b"s‘%@zf%ﬁ}’r%@&&‘f‘l%g a conpound of fornul a
or Ol}J\}p_)PG( épxlgo}o % )5 P og( %}%Eﬁ ﬁlg Jolﬁaﬁﬁ-rb%ﬁ%é%ﬁroﬁada%ﬁé ng

andmzar(gs)as&n@iﬂéu rdliﬂlufy@]' mdhl@rd B)quindlinkl]2- m@f@ound
of formula H2N- ( R6)n- R2 (D
benzenepropanamide,
2-Chloro-N-[6-chloro-2-[(35)-3-[(2-hydroxyethyl)amino]-1-pyrrolidinyl]-5-
quinolinyl]-benzenepropanamide,
| 1-[6-Chloro-5-[[3-(2-chlorophenyl)-1-oxopropyl]amino]-2-quinolinyl]-4-
piperidinecarboxylic acid,
2-[(3S)-3-Amino-1-pyrrolidinyl]-6-chloro-N-[2-(2-chlorophenyl)ethyl]-5-
quinolinecarboxamide,
6-Chloro-N-[2-(2-chlorophenyl)ethyl}-2-[(3S5)-3-[(2-hydroxyethyl)amino]-1-
pyrrolidinyl]-5-quinolinecarboxamide,
1-[6-Chloro-5-[[[2-(2,6-dichlorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid,
1-[6-Chloro-5-[[[2-(2-chlorophenyl)ethyl]amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid,
1-[6-Chloro-5-[[(2,2-diphenylethyl)amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid,
1-[6-Chloro-5-[{(2-phenylethyl)amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid,
1-[6-Chloro-5-[[[2-(2-fluorophenyl)ethylJamino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid,
1-[6-Chloro-5-[[[2-(2-methylphenyl)ethyl]Jamino]carbonyl]-2-quinolinyl]-4-

piperidinecarboxylic acid,
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wherein n, R, Rand Rare as defined in fornula (1);

or (b) reacting a conpound of fornula NH1 3 4
wob@seorep , g, R, Rand R are a s defined ipCT/BEI04/@01144

(1), wth a conmpound of forrmula L2C(O (CR5R6)n-R2 (V)

f\ wherein L represents a | eay

i i nngggr r oouup( pee. . ggh..yyddrrooxxoyryrl hl ;al ogen)

and n, R, Rand Rare as defined in formula (1); o

r3 71-f6-Calorvdsen| (B X RPh&SARtbEy 1 farlin81RrtoA | 3 -quih G aS11LNI
a con'g%undorof e[?[ér rr)ltJI g ?(E?%RE% n- %Gw]m%l}lei ﬁﬁ’lll_] 'S
piperidaecarhpxyghioapd(e. g. chloride, bronide, fluoride,

[ odi%%,h par {ol uenesul phonat e or net hanesul phonat ) i

and ' b)’ro—(ﬂ\?- %Z-qzillprophc’:nyﬂg)e’thyﬁ-%-,ﬁ@-(hSé],ll@ydé%-wag-élﬂ-g,2,4-tr1azol-4-
f -' - B d of f I

1P G R o B R Boralide g 2TE e et i ned 1 n-

f or nu{@&Chloke-5AM[23(4%chlorofheniethy Ramid) €§6sHyS]- B g Gin Ry R4-
where Ris an th3(| onallg sﬁ@st |y?ut ed C3- Cfg] alqkyl Rylf4
pipgrolipecarbopli¢ aggd.a conpound of fornmula (VI) as defined

[ i . R7a R7 V
anlggllgtﬁ%gp a(.)ngleacgﬂtxtcgll}ia aé:c%gggfénsgltg Ln soorl\r/ta}flclesfa a a (Vm

9. A process for the preparation of a compound of formula (I) as defined in claim 1, or

a pharmaceutically acceptable salt or solvate thereof, which comprises

(a)  reacting a compound of formula

C(O)L’
(R,

= R
; N ()
wherein L' represents a leaving group (e.g. hydroxyl or halogen) and p, q, Rl, R3 and R4
are as defined in formula (I), with a compound of formula
H,N— (CR®Ré),—R?
2 (CRFOR

2 :
whereinn, R, R5 and R6 are as defined in formula (I); or

(b) reacting a compound of formula
NH,

(R%),

=
R1) 3
(R N R a)
wherein p, q, Rl, R3 and R4 are as defined in formula (I), with a compound of formula
- 6) —Q2
L2C(O) (CR5Re),—R V)
wherein L2 represents a leaving group (e.g. hydroxyl or halogen) and n, R2, R5 and R6 are

as defined in formula (I); or
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7a 7 wherein R represents a ¢ -Cg al kyl group
optionally substituted as defined for Rin fornula

w@ bgos/0ag968 onal | y foll owed by a hydrogenati on rBESE®N/001144
or 377 9 10 (e) when Rrepresents a group R where R
is -(CNRR, reacting a comggund of formula (VI) as
defined in (c) above with a conpound of fornula (X) 4
wherein L is a leaving group (eg. trialkyltin,.
di al kyl boron or zinc), followed by reaction with a
compound of formula (XI), ,H§R R, wherein R9 and R10

(clar e vaendef deprederitna faupuNR Rl) reactiings compodnd of {drinulehen
R represents a group Re&ﬂgclﬁshfa -CHPNR R, reacting
a conpound of fornmnula ) as de 2"ne in (c) above
with a conmpound of fornula (X g% defined in (e)above,
foll owed by an oxi dap+OR i )andthenby
reaction with a conpdg grrmula (XI) as defined in
(e) above under reduckiye~apefiatjon conditions; or J O

h o (g) when R reptesents agroup R ZR @) NR R wherein

R andsor R are 69 7 8 substituted bé a_(grpup Z'Ror R
wherdn' R iog leahieg grdurn(etgaehloride.dyemidgt duenias, Widideh t hey

o B s T L R o s
ey 7S D e G R A i

ard M efindh & RirfAul@ (DSos0di um a trialkylsilyl, an
al kyltin or

(d) when R3 represents a group R7 where R7 is an optionally substituted C3-Cyq alkyl
group, reacting a compound of formula (VI) as defined in (c) above with a compound of

formula
7a

R’ R

/ (VIII) or //

. . 7.
wherein R’/al represents a C1-Cg alkyl group optionally substituted as defined for R in

(IX)
formula (I), optionally followed by a hydrogenation reaction; or

(e) when R3 represents a group R7 where R7 is —(CH2)2NR9R10, reacting a compound

of formula (VI) as defined in (c) above with a compound of formula

~ L
A

wherein L4 is a leaving group (eg. trialkyltin, dialkylboron or zinc), followed by reaction

with a compound of formula (XI), HNRR °, wherein R® and R'° are as defined in

formula (I); or

) when R3 represents a group R7 where R7 is -CH2NR9R10, reacting a compound of

formula (VI) as defined in (c) above with a compound of formula (X) as defined in (e)
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7 8 anmmmooi niutno ,yield a group of fornula I wherein
R, R, Z, Z are as defined in formula (I); or "7 7
W(Szt(ols/pombmn R represents a group R ZR or NR R PIESEIONM/0R1144
and/or R are substituted b y a group Z Ror Rand R
together with the nitrogen aggmto which they are
attached forma 4 - to 7- merrbered heterocyclic ring

substituted byagroup Z'R, and 68 69 . Ror Ris
&de B E&t%h('}{au{ﬁ GtrbR%ioR wiATPHRbURE of formul
ab?\(')rrru & r XI H clalrrelcn1 Xﬁ or © rareoas defi ned ul n0 ormuia

(XOos cﬁhﬁwcelrwc) ibdvy dih Beyrk dunative ,arrﬁmitioﬁ\meddlbynsf, reeat ment
with Ij'-thiocarbonyl diimdazol e and subsequent
treatmant with silica gives a group of formula (XIV)

vvher a ng8
@Y or ] Best re%aﬁ %ﬁmﬁe. Z‘% B O ERPR A
sub@ituted By & g&%dﬂ"ZI’H rsor/| i g Iaogf:tﬁlexl WIE theMitrd geRahtoBID which they
with a suitable chloroformate gives a group of formula
arg( a(tavmed/\tmemex 4 td Trrser@hered ﬁetErOZyaéllc) ringhestRuted oyesgnep Z4R
ggroupoR ZR or NR R wherein R and/o ubstituted
RpprK gidapazels, WCtW%%FOR’PBBEFW@r{@t % ni trogen
atomto which they are attached forma 4- to
7-nmenbered heterocgyclic ring subsglguted by a group
Z R, and R or, —RH& ,NFCNN S'_I \Z./CN

with a compound of formula GN3, wherein G is sodium, a trialkylsilyl, an alkyltin or
amrhonium, to yield a group of formula I wherein R7, R8, 7,7’ are as defined in formula

(D; or

8 )
(h) when R3 represents a group R7ZR68 or NR7R wherein R and/or R8 are
substituted by a group Z’R69 or R7 and R8 together with the nitrogen atom to which they
are attached form a 4- to 7-membered heterocyclic ring substituted by a group Z’R69 ,and

R68 or R69 is group of formula

?ir/N\
J
N
H

O xIv)

reacting a compound of formula XII or XIII wherein XII or XIII are as defined in (g)
above with hydroxylamine, followed by treatment with 1,1’-thiocarbonyldiimidazole and
subsequent treatment with silica gives a group of formula (XIV) wherein J is S,
alternatively reacting a compound of formula XII or XIII wherein XIII or XIII are as
defined in (g) above with hydroxylamine, followed by treatment with a suitable

chloroformate gives a group of formula (XIV) wherein J is O; or



reacting a conmpound of formula XVI or XVP -,7, - z
(XVI) z (XVI1) with a source of phosgene foIIovved by
woe@anomet Wi th fornmyl hydrazi ne and subsequenPCT/SE2004/001144
treatment with base; and optionally after (a), (b),
(c), (d), (e), (f), (9), (h) gar (i) carrying out one
or nore of the followi ng: converting the corrpound
obtained 40 a further c ggnd _ofy tshe invention
() or rivhey By fsRERsARLE 8 BTOUPR % ack it &b whesein®R NS, e
of the conpound. . conpgund of formula (VI) as
substitutaé by iargradmiZiiRY. orlR . and R together with the nitrogen atom to which they
(b/?)-N- (2, 6-Di chl oro-5-quinolinyl)-b-nmethyl -benzenepr 69
ar®RBRAEd f8m dl2- to/7-PBAbERE Bbletsttli€ ARP Qfistituesd Wup IR
a conmpound of formula (1) or-a pharmaceutically
R@c&q@?q@l e salt or solvate thereof as clained in any
one of clains 1 to 8 in association with a
pharmaceutically acceptabl e adpuvant, diluent or
carrier. 13. A process fo:';gxth preparation of a
phar maceutical conpositio laimed in claim12
whi ch conprises mxing a coppo of formula (I) or a
phar maceutical |y acceptable s&lt gxvsol vate thereof as
defined in any one of clains 1 to 8 with a
regstiag meoaporedPf formsteepy hot X Vil uvant di | uent or

carrier.14. A cogpound of fornu I;) or a
phar maceut i cal*;ﬂﬂgeeﬁl'iabl e saJ AN 9+Nf32te t hereof as
claimed in any one of cl&W 1 to 8 us&YIp

t her apy. 15 Use of a corrpound of formJIa (I') or a

wiC g:é&n{gg ho@%én\é t‘gﬁg\gg& ﬁb rgat%?btt wgll; fosrg'{yx ﬂg«ﬁ'aélﬁ gub‘?g’quem

one o nanu
treafmalmﬁditmaegent for use in the treatnent of rheumat0| d
arthritis. 16. Use of a conpound of formula (1) or a

BAEE ) ) 5080 ) % FRILE g

fondwimgmedi canent for use
e converting the compound obtained to a further compound of the invention

e forming a pharmaceutically acceptable salt or solvate of the compound.
10. A compound of formula (VI) as defined in claim 9.
11. (BR)-N-(2,6-Dichloro-5-quinolinyl)-B-methyl-benzenepropanamide.

12. A pharmaceutical composition comprising a compound of formula (I) or a
pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 8

in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

13. A process for the preparation of a pharmaceutical composition as claimed in claim 12
which comprises mixing a compound of formula (I) or a pharmaceutically acceptable salt
or solvate thereof as defined in any one of claims 1 to 8 with a pharmaceutically acceptable

adjuvant, diluent or carrier.
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in the treatnment of an obstructive airways disease.
17. Use according to claim 16, wherein the obstructive
W@e0daywesli sease i s asthma or chroni ¢ obstruct PESE2004/001144
pul mronary di sease. 18. Use of a conpound of formnula
(1) or a pharmaceutically accgptable salt or solvate
thereof as clained in any one of clains 1to 8 in the
‘manuf acture of a nmedi canent for use in the treatnent
of osteoarthritis. 19. Use of a conpound of fornula
(1) or a pharmaceutically acceptable salt or solvate
14 heh sompagndofformulai(h camphameacenticallyiageeptablasal drsolviae thereof
nuf act ur e of nmedi.cangent far use in the treatnent
as a‘@?ﬁé‘} Wc?‘l?r@aér.ns 3d° %EAI‘;FT%SFHB 5% r eat i ng
rheumatoid arthritis or osteoarthritis which conprises
admnistering to a patient a therapeutically effective

15anmdisetof afcompoani ofiftdmata psmaptarthdeutital By acceptable salt or solvate
pharmaceutical |y acceptable salt or solvate thereof as
theseafi apecdpimed ampnyopre offclaimgilrte Siintthe @apufactprerastalyoeliegment for use

. treating a bstructiye .ai rways di sease whi ch :

mn lz)entﬁ?aitrgg%t 02(5 LRI rfﬁr%ﬂtlf'o a patient a therapeutically
effective anount of a conmpound of fornula (lI) or a
pharmaceutically acceptable salt or solvate thereof as

léc| dilsesd ai congroynd néforimutd @) orm phatroadutically acceptable salt or solvate

thereof as claimed in any one of claims 1 to 8 in the manufacture of a medicament for use

in the treatment of an obstructive airways disease.

17.  Use according to claim 16, wherein the obstructive airways disease is asthma or

chronic obstructive pulmonary disease.

18. Use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof as claimed in any one of claims 1 to 8 in the manufacture of a medicament for use

in the treatment of osteoarthritis.

19.  Use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof as claimed in any one of claims 1 to 8 in the manufacture of a medicament for use

in the treatment of atherosclerosis.

20. A method of treating rheumatoid arthritis or osteoarthritis which comprises
administering to a patient a therapeutically effective amount of a compound of formula (I)
or a pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1

to 8.
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21. A method of treating an obstructive airways disease which compriées administering
to a patient a therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 8.



