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WD 2004/ 106305 PCT/ SE2004/ 000836 New P2X7 recept or
antagoni sts and their use The present invention
WO edoaties0i o certain heteroaryl am de deri vati VRBST/SE2004/000836
processes for their 5 preparation, pharnmaceutica
conpositions containing them and their use in
therapy. The P2X7 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 b&N¢wR2IX¢deteptonantagdnistsmidtheir usene
process, specifically, macrophages, mast cells and
| ynphocytes 10 (T and B). Activation of the P2X7
receptor by extracellular nucleotides, in particular
Thepresests iimvention pigeploaesain hetalsarybamhide dBBVEIE\@&, pbcesses for their

rIe kin-1(3 L-1 (3) and gi.ant cell . formati
prepfifon iRacHcal sPonansrplpthiBe el and el sy
cells) and proliferation (T ceIIs) apopt osi s and
L-sel ectin sheddi ng (Il ynph tes). P2X7 receptors are
The;P2¥7 receptar (e deushnka cg@haw%%m@ptﬂ@ whichds ¢ Ap@d-gated ion

cha%ﬁ%lafs)ﬂ}gﬁ% i grf Q@Atg Xg{i%l tﬁé%sgﬁc{rgeclﬁ t%oéqf: ﬁ(ﬁg\%ﬁ Ité) g%mvalvgg in the

1nﬂdﬁﬁmat@’q}’1ﬁmmmel’mb@ss; @mls(iﬂﬂfh(ﬂl? mﬁé@pﬁagee 188t Ca/andaGRph&dytes
an oni sts for use._i eatment of inflanmatory,
T ?%‘trﬁﬁ eSeFvagign gf 8\?&’528%|r%ﬁepaqr§é§§€§ceﬂiu}arpﬁ@le%iqs()md@nwlar

2
g, TR SR PGB 1515 600 1
fonﬁb.ﬁibil (ﬁ(ac&@ﬂ&@s)/ﬁucr@ml Cttk) Cﬂ%ﬁhﬁld&oﬁ (foh&)cellDanBpréliferation

rmaceutically acceptahle salt, prodrug or solvate
(T ?%@ &BPDiosis AR %rSﬁleﬁ‘il% Sf@ddﬁlg&ymh%a@ﬁb TTEEPERTE atstalsp
ocHERCRRRALS AELARRE Al (el Bl gL AN by i
cellay diepatyd ytesvmldopesanginkbelld- 6 al koxy; WO 2004/ 106305
PCT/ SE2004/ 000836 2

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 P2X; receptor may play a role.

The present invention provides a compound of formula (IA)

CH,),,~—X—— (CRSRs), —R?
(R,

IA)
or a pharmaceuntically acceptable salt, prodrug or solvate thereof,
wherein
pis0, 1or2;

each R independently represents halogen or C;-¢ alkyl optionally substituted by at least

one substituent selected from hydroxyl, halogen and C;-¢ alkoxy;
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gis 0, 1 or 2; each R4 independently represents

hal ogen or Cl-6 al kyl optionally substituted by at
WO e@gtioedehe substituent sel ected from hydroxyl PCTSE®GE000836

and C16alkoxy, ms0, 1,2o0r3; 5 Xis -C(ONH or

- NHC( O - nis 0, 1, 2 or 3; within each grouping

CR5RG, R5 and R6 each |ndepeﬁdently repr esent

hydrogen, Cl1 6 alkyl or R5 and R6 together with the
qisd@ribmr2;at omt o which they are both attached can forma

I I k . R2 t
N s e T

I | ubsti t ut ed
oneC bRk selebfed fmﬁﬁ%m;hnatwge 3;9% e(%aﬁa‘i f

by at |east one substit'ut sel ected
m i PohnZed gen, hydroxyl, -S(Of Cl1_6al kyl, -NR7RS,

- 2, = R13, C(O) NR 14 R15, - SO2NR 16 15
X‘h%@)%f%s’&% /"Cl. 6 al koxy, Cl.6 hydroxyal kyl or a
nist;-l@ZQJrB?" group which Cl1.6 al kyl group can be

y

opti onal substituted by at | east one halogen; f is
O, 1 or 2; one of Yor Zis nitrogen and the other is

B8 R B G S, o o

or RUbPDRF tepethr with the @ibiPatat tRidhivhereafe TR attfched can form a 3-
éydrogen or a_Cl 5 alkyl group which can be optionally
isdpbered @glaslkybRBEZor nore substituents sel ected from
hydr oxy, hal ogen or Cl.6al koxy; s is 0 or 1; 25 RO
,represents a bond or a Cl1-5 al kyl ene group, which can
R? twraspmts adakd 9-nsmidwtadt qychxzilkyj{ riag sydteraswhicheyaolisitl i Iring&;lﬁtem can

be 9;& ;qu@{lﬁ{;“% gxay }.@Qﬁ %L&e?f%uglggg %qlecn?ly%%]@t&f@m halogen,

h NG 7pr ORID - dw%@w M@IRM 15 16
y2<|}5§2 g g é P%/SEZOOM@(O(%S% 3 or R1D re resentssa 2NR
RY 4 NR GSQ:RE JﬁlaraB@XE,a(EMmewelkM ohe€es «'dkylcgroup whivh,Ci.6 alkyl

group can the opt1ovr\flgthy SubShtlted by at least one halogen; fis 0, 1 or 2;

one of Y or Z is nitrogen and the other is a group CR? wherein R®is a group of formula
(ITA)

** XHS\F{Q/R10
(I1A)

wherein X' represents an oxygen or sulphur atom, or a group >N-R'! wherein R is
hydrogen or a Cy.5 alkyl group which can be optionally substituted by one or more

substituents selected from hydroxy, halogen or Cj.¢alkoxy; sis O or 1;

R’ represents a bond or a C;-5 alkylene group, which can be optionally substituted by at

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

R represents hydrogen, hydroxyl, carboxyl, -C(O)OR?, -NR?*'R*?, -C(O)NOH, or a group
-WR*;
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i ncl ude bridging groups, which carbocyclic and
heterocyclic ring can be optionally substituted by at
wo e@gtiosne substituent sel ected from hal ogen, PYTSE094/000836
=0, carboxyl, cyano, Cl-C6 al kyl, Cl1-C6 hydroxyal kyl,
a group -WR24, -C(O NOH, -( )t NR25R26 5
(CI—|2)tC(O)NR27R28 -(CH2) t -(CH2)t NR30C(O R31 ,
, NR33SO2R34, NR35C(O) NR36S(OrR37, -S(O
or ,R( dﬁ]@iﬁ‘tsﬂﬁgg f3tp 9 Hﬁp}t@gz@arbqqmllmeterg(xﬁlc ging, elther of which may

ind1&dED i dei £ %E Wé‘l%h CM&EJZM %ﬁe@éﬁﬁi@q{r@(fq{l Ne g @ptionally

represents” a or “a group
sul;Ls,t]zuted By Bolesst one slﬂﬁtlﬁmnﬂselecmfr@ﬁdlaﬁgan akglroxyl, =0, carboxyl,

o P o R Sl B o RSB OR e
-(cﬁiﬂwbmw’?at&%ggfqogﬁ ) Ralee@srel SO RS VNR@?olﬁ“

ar Ic ri gcan be op|

c3l ic or
N&u@@»ﬁ%fﬁi@)@/ ,atS (Op4EH )R BLH sNR* U860 NRE Rézct&{d))trom

CPREEERR o M EELROR Bbsim bl oot e group

>SNyl group can be optionally substituted by at |east
one substituent independently sel ected from hal ogen,
car boxyl, hydroxyl, -NH(CH2) 2-40H, Cl1_6 al koxy, Cl-6

tlsaécl(/ly?kﬁgoﬁ 3 6 al koxycar bonyl, 20 NR48R49,

- NR52COR53, - NR54SCRR55 and
1 iNRA76z(2)) NR68802R56 Wand W independently represent a
bond, 0, S(OP, -NRS7C(O -, -C(O NR58-, -S02NR59,
-NRGOSOZ- , >NR61, Cl-6 al kyl ene, or a group

%&? )f;eslg( e en%r@gp &%ﬁ hgdxjg?% %?f gl ¢ alkylcarbonyl,

-SOf )CI((BNHISQBR )’5 fo 8—mem‘t(eﬁf20a1b®50hc or heterocyclic ring which
) 0- 3-

car%gt(ydlg%glét??c g cand)eI (g)tl@nalix %J})ls\%;tg?e(d%ét deagt (p&:zgubstltuent

seledieleRemMARMdey, HyRIP6:8% aRd ca&badszyll ol O menbered carbocyclic
or, heterocyclic ring conpri SI ng froml to 5

or Retaddht ows indepepdentls meprosestd @N dﬁylf group Wihiahdgﬁ;ra,lkyl group can
h whi ch

be BTy A0 n3H P Ted Obe BeBRRERtStachai eleled tom hllogen,

carborey] Shliséiyl,UBTH(CEB) a0EIC]. gﬂm;gy ?%ﬂé}rlthloocbgﬁkoﬂcﬁfbgnyl -

NEEIR PR IR AR DR Gy By andez B K RYNRAIS R

di - C1- 6 al kyl am no, and a WD 2004/ 106305
PCT/ SE2004/ 000836 4 C1_6 al kyl group which C1_6 al kyl
W gndWp indepetxizndptépesht ¥ benth €, IS(0),e NRYCab)-| €aehNeie, -SO,NR™,

-NR*SO;-, >NR®, Cy- alkylene, or a group -O(CHy);.6-, -S(0)p(CHy)1.6- ,-NRZ(CHy)1.6-,
~(CH2)1:30(CHy)1.3-, ~(CHz)1-3 S(O)p (CH2)1.3-, -(CHy)1.3 NR®(CHy)y5-, ~(CHy)y.
sNR*C(0)(CHa)os- , ~(CH;)15C(O)NR*(CH,)p5-, or -S(0),(CH,)1. 6NR® -; piis 0, 1 or 2;

R* and R independently represent a 3- tol0-membered carbocyclic or heterocyclic ring
comprising from 1 to 5 heteroatoms independently selected from nitrogen, oxygen and
sulphur, which carbocyclic or heterocyclic ring can be optionally substituted with at least
one substituent selected from hydroxyl, =O, =S, nitro, cyano, amino, halogen, -SO,C; ¢

alkyl, Cy.¢ alkylcarbonyl, Cy.¢ alkoxycarbonyl, Cy.s alkylamino, di-Cj. alkylamino, and a
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substituent selected from hal ogen and hydroxyl; R7,
R8, R12, R13, Rl14, R15, R16, Rl17, R18 and R19 each

w0 pbepessoent |y represent a hydrogen 5 at om orP@LSER2004/000836
al kyl group optionally substituted by at |east one
substituent selected from hydroxyl, hal ogen and C1_6
al koxy, or any of R7 and RS, 4 and R15, R16 and R17

0 eiher wi.th the nitrogen atomto which they are

t
Cisats! giopn eHich Canalkprgirep @n heppsionalisherbetitutesidiyuat adastone
: i Ce 1 1A R34 R37, RA6, RA7. R54,

Su%%@%%%é%@%g%é@&%g&8?538&%1, R62. R63, R64, R65,

R66, R67 and R 68 each independently represent
drag c al k gro whi ch can be optionally

Rﬂ;% bi?t i’i{ﬁg{iﬁ&} i?‘@ 1 %JésﬁIS@ﬁ@stwagh indgpendenidy eapresdntfa lyrdrogen

onRbOgE ' itd 1
S R R e ROl SRy o s R egeg rom
hydmox @shal®san, and32;. calkioN358r a@cdfl 0 R'ngld ;ﬁnﬁ&gﬁhy{liﬁf? Qﬁﬂl@l ¥ téhether

hydrogen atomor a Cl-6 a , -6 hydroxyal kyl or a
Wl@éﬁ%mg’f?%%%ww gk ézeyalre leﬁ%» acheg S FITRDS, tofdorperhered
satiifed HeRBodBHc iR, R41 and R42, R48 and R49, R50 and

R51 toget her w h the nitrogen atomto which they are
both attached can forma 3- to 8-nenbered saturated

2h@be RLeT Bed a7 Hsng; 48S,, A Yéo- ,,60..6£ [
R@c’:%rrf)guﬁ s’g4 7 gr’%ﬁf’ﬁ’l% ’g%rngca%gbRe’gf gﬁ? Ia‘ilﬂlﬁgsaiggi R”and
R shelr idessandentl repessa hydtogeh bl a 47§ alkyHsios gs??ccﬂa{b%tbetdis‘ﬁonauy

i nventi on_enconpasses all geonetric” and
SUQSE‘&FF&'%}’ gieashne ubshpsenigsleeted frionmidlogan anyd hadohxyl;xt ur es

t hereof including racemates. Tautomers and m xtures

ot h%re%f a8I so form an aspect of the present invention.
R"28° 4B uR@dREOFRéLrRﬂ,thé R3érR?F,"RP§ RYR®, RACREIRY, RY, RY, R*, R,
sof J, 510§ bane, ori.ne, brom ne and iodine, and in
R p%rt CLﬁnﬁchs j & Ilﬁ%‘rﬂeﬂ%enélbfdewﬁ%eawhédrogw thm ot exalkpl
C,-} hedrbx bra | Seaiid H b By, 27 28 1,38

;i ng?rcat ed, 49nr€gl%i<)¥r OSM%OPg’%%igrofa k% Noi ot od R R and
R7sRbgnd RieR"” grdR, REMB&’" togethar wih the o hachtando Wiich they are

Lh up:.to car bon. at ons. npl es of al kyl _
borf A d cilftob o5 uf AP TP G St heiarpaishe singidnd R s aryl
i nclude nethyl, ethyl, n-propyl, 30 isopropyl,
n-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl and
Cerfpimeqsagqundsef foomul2@43as cRElSE OO0 8&Foiwnihie fomisn It will

. oyl r rs to saturated al kyl rjngs, . unless
be uEE0R e LD BB Tl BecPaigatd A ahomes ot e
compoehdsr aftibymidla QA Yendanik ke thereofineRRing e £E4M Tautomers and
. "het eroa ' includes oxygen, sul phur and nitrogen.

o
MIXGes "?‘E‘ie algg {arm gnoaspeef of Gegireseat inverfioups such as
phenyl or

As used herein, the term “halogen” includes fluorine, chlorine, bromine and iodine, and in
particular is fluorine and chlorine. In the context of the present specification, unless
otherwise indicated, an alkyl substituent or alkyl moiety in a substituent group may be
linear or branched and may contain up to 10 carbon atoms. 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.
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napht hyl, and in particul ar phenyl. "Carbocyclic"

refers to saturated or unsaturated rings 5 containing
w0 e@a1®30 10 carbon atons. The expression PCT/SE2004/000836

"heterocyclic" includes saturated and unsat ur at ed

rings which unless otherw se indicated are of from3

to 10 atoms, at |east one of which is a heteroatom

sel ected from oxygen, sul phur or nitrogen. The rings
Therieymbyeyctoaibyl” oefets toyatuiated alkyl rm@ssmﬂcﬂsaﬁlmﬂwcse indicated containing

at t ed C cI ul | art|
froff5 et o e ec Y Kot 1o 7 Rbom e nabe et Triehitom” frtudes
o Tty 08 K R

naphthy), 296 ispayigular pheyat-t |(“wbmy0he’tl@fars: §Q:$a|turated|on ngalturated rings
A) and (1 B) are saturated
Con%%gw)g%?zgé %\(f%g%r%é%gto She, pi perazi ne, pyrrolidine or
hom)pl peridine. 15 A "hydr oxyal kyl " substituent may
contain gne or nore hydrox groups but preferabl
Thegrpression Bﬁférqwalawwlwwéra%am vnfaiugated rings whish uRless

oth%&égéépgﬁﬁtsﬂgg@@?@ﬁ’?ﬁ E%fo%?ktéﬁt ﬁ@gt E)E}F et%%lfl ?%eteroatom

selavtelrfogpy onygalo pulphy or nitrdpehyThe mlsgislmﬁyybe, o6 eftBitydlic, and

n- optional | substlt ted by at
sanftadpt Upnaninds ARQrEHt ripgs ay BRIt Qfpagialiyarematic in character.
Nuﬁjgefs} hbtbHRANISs wnﬁs&m@médya)s nS8kEEY eﬁldflﬁm@a gE imgla form of N-

al ogen (e.g. [orine, fluorine,” brom™mne or 1o
0X1é¢$d Sciphos atomseﬁey b@iIMhﬁior@Qf S‘aISKG)(yr $@)g Impetrtiod s heterocyclic

rind5 i i B 8 Pt A P S s Een o b & glpﬁnfilna

pipBzin€RfyesEdins orml@h@?ﬁiéndﬁeefer abl'y chlorine, or
represents nethyl n an enbodi nent of the |nvent| on,

in formula (IA) nis 1 or 2, preferably 1. 30 In an

A GBI B RSB D6 55 FE AR Ghudutfaiireraoty
contfing i@ hydvexyl gwup. in formula (1A mis 1 or O,

preferably 0. In fornula (1A, within each grouping
CR5R6, R5 and R6 each independently represent

In formula (IA), each R or R* independently represents halogen or C;-Cg, preferably

Ci-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 Cy-Cs, preferably C;-Cy, alkoxy (e.g. methoxy, ethoxy, n-propoxy

or n-butoxy).

In an embodiment of the invention, in formula (IA) pis O or p is 1 and R1 represents

halogen, preferably chlorine, or R1 represents methyl.
In an embodiment of the invention, in formula (IA) n is 1 or 2, preferably 1.

In an embodiment of the invention, in formula (IA) q is 0.
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hydr ogen, hal ogen (e.g. chlorine, fluorine, brom ne or

i odine) or Cl-C6, preferably 5 Ci1-C4, al kyl (e.g.
woreaohgtbe3oet hyl , n-propyl, isopropyl, n-butyl, PEDBEZ20Y4/(00836

tert-butyl, n-pentyl or n-hexyl), or R5 and R6

t oget her with the carbon atomto which they are both

attached forma 3- to 6-nerfbered cycl oal kyl ring

(e.q. cyclopropyl cycl obut yI, cyclopentyl or

i R e RO T g PR L "

hydr ogen, d -C4 al kyl, preferably nmethyl, or R5 and R6

in FRBLAS] b STLHER A 8 REl H B e

hydr@@éh Raloigén (. (ihttgﬂﬁ fldgridenbfopting beiofling) or B2Cs guefesabiy S
a to 9-nenbered cycl oal kyl ring system r%{l}
Qrty%m%]a(@ﬁ mthYﬂrget@Qsﬁ PRRYhAsapEorsb Bl |1§Pb§1)@g?1itr . o-pentyl
[§ t
o . T R b fron St ey Bihtached
fomseBetot(emefnbemdlwbkmgﬂayl fing (p.g. dybkoprqwl ciytlobutyh eyclopentyl or
{\ﬁ-’\‘ ne or iodine), hydroxyl, -S(Of Cl_6al kyl,
cyclo -C(O) OR12, -OC(O)R13, - C(O) NRL4RL5, _ SO02NRL6
-NR SO02R19 C1-6 al koxy (e . met hoxy, ethoxy,
n propoxy 20 or n-but oxy), yd yal kyl (e.g.
In an @Hp@ﬂmenmi‘z@emyannom@mmm Q atR? erphardgpepdendly

repr%s(e,ﬁgl?yci?(lzlgee}tge{gbg&I Yk } Spg%freaaé) ysr me B%ERF %n? %{g ey e%r with the carbon
atonh & Whilh théy, ar® bR MEhe@I fofn E%Xszﬂmdp@l il (Pfi:efﬁrabl}ke)dch R’ and R® is
group can be optionally substituted by at |east one
hymwambgen (e.g. chlorine, fluorine, brom ne or iodine);
f is 0, Lor 2 25 1In fornula (I1A), preferred 4- to
9- nenbered cycl oal kyl ring systens R2 include
In f@yel0A) R reprey@itop entow-membefedm@'xlphlkybyng Systguh,yWhialmdycloakyl
cyclooctyl. In fornula referred substituents o
ringsgicn.can o gpw%lérséasteweﬁ Swakl;ﬁstrqnﬁ au%}@{e@ & ongwo, three or
o SR A AN il
fluofine an(e|oA)qd1moahyﬂresylo:rS(@bf@palkysem?R 1cezuqaﬁ -OC(O)R",

cORRISEr %Zﬂ?lg R lﬂgtggélz%bé?kﬁlal WerPr iR, nprovoxy
or nfabglb&&g,ggltggg@rog&fé ktggge ¢ﬁg¢)ﬁ9[széth9ﬁ,%}fl2C(ﬁ2@H2% or

-CH(OH)CH3) or a Cy.¢, preferably C;-4, alkyl group (e.g. methyl, ethyl, n-propyl,

isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) which Cy.¢alkyl group can be
optionally substituted by at least one halogen (e.g. chlorine, fluorine, bromine or iodine); £

is0, 1 or 2.

In formula (IA), preferred 4- to 9-membered cycloalkyl ring systems R%include cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.

In formula (IA), preferred substituents on the 4- to 9-membered cycloalkyl ring system R?
include halogen, hydroxyl, -S(O)¢ Cy¢alkyl and a Cy.¢ alkyl group.



5 cycl ohexyl ring optionally substituted with a Cl-4

al kyl group. In formula (1A, one of Yor Zis
wopdonogsns and the other is a group CR3 wher ei nPERBSEX04000836

group of formula (I11A) */"L XRio I-SR(I1A; 10

wherein X1 represents an ox;egen or sul phur atom or a

group >N-RI'| wherein R11 is’ hydrogen or a C1 5

preferably Cl 4 al kyl group (e.g. nethyl, ethyl,

o Ak EFBE E hir SC BOHm ,
met@)l%zéﬂlﬁﬁe&ﬁflsﬁl higdyl, Hdehy1d ontyhﬁxﬁﬁetﬁfflsﬁlﬁh'ényl

tuents | de endently sél ected from “hydroxyl,
hal ogen (e.g. chlorine, fluorine, brom ne or | od| ne)
or C1 6, preferably 15 Cl1-4, al koxy
In ancembodiment Pribpewgntm, i fﬁymé}l@y()lA) R r@r@e&s afyclpﬁer&bil or

i.ment,. of .th ve in r (|A)YIS
CYClﬁﬁ‘WEB‘é% ORfK ‘B’aﬁysebsép“é?‘g‘dgﬁé%l al{‘ﬂ g][}Hﬁ tula (11A), RO
represents a bond or a Cl1-5 , preferably C1-3 ,
&z Q-nitroged dtidhe oth oufPCR> wherein R® is a
In f&%ﬁ&ﬁé%&%&"@’v\% m ngegea optef %na ?%uk?;(?i t&vt ergmby
gro@toflfﬁ@&iﬂadﬂiﬁ)substltuent (e.g. one, two, three or four
substituents i ndependept ly) selgcted from hydroxyl,

hal ogen (e.g. chl W\J\I uopd Fhe brom ne or i odi ne)
or Cl1_6, preferab¢yl Cl1 Rikoxy (e. g nmet hoxy,

et hoxy, n-propoxy or n-butoxy). 25 I Yor mul a (HA),
R10 represents hydrogen, hydroxyl, carboxyl

wherdi & QE§26sentsNRDKR2sh or-su[iz(lﬂ) AOH), ot geougpreNHR - i \Mﬁmm BH is
R10 represents a 4- - menbered carbocyclic
hydiegerpoe ok insefetahly, Ce4: lkér} g@ppmgclﬁe%b ethyhorprg eyl isopropyl,

brid h
ot S5, BT o SAGHEH SRRSO
oo 8 O i ot

hyd®ekE th@@eﬂ (egnchrking gtucimegbrootih@or indine}, lon 6s b.rpeferably
brom ne or i odine hydr oxyl, =0, carbox cyano,

C1-aCalkogy (e prmesterabe ommpropank% n' gtogy), ‘%9? - et hyl,
n- propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
n- pent yl ) , Cl-6, pr ef erably Cl- 4,

In an embodiment of the invention, in formula (IA) Y is nitrogen and Z is a group CR>.

In formula (ITA), R? represents a bond or a C;-s , preferably C;-3 , alkylene group (e.g. -
CH,-, -CH,CH,- or -CH,CH,CH,-), which can be optionally substituted by at least one
substituent (e.g. one, two, three or four substituents independently) selected from hydroxyl,
halogen (e.g. chlorine, fluorine, bromine or iodine), or Ci.¢, preferably Ci-4, alkoxy (e.g.

methoxy, ethoxy, n-propoxy or n-butoxy).

In formula (ITA), R represents hydrogen, hydroxyl, carboxyl, -C(O)OR%, NR*'R?%, -
C(O)NOH, or a group -WR*;

or R represents a 4- to 9-membered carbocyclic or heterocyclic ring, either of which may
include bridging groups, which carbocyclic and heterocyclic ring can be optionally

substituted by at least one substituent (e.g. one, two, three or four substituents
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hydr oxyal kyl (e.g. -CH2OH, -CH2CH2COH, - CH2CH2CH2CH or

-CH(OH)CH3), a group 5 -WR24, -C(O NOH,
WO ¢@HIBNR25R26  (CH2) t C(O) NR27R28, - ( CH2) t R29PET/SERYP4/000836

NR3OC(O R31 , -S(Or R32 , -NR33S02R34,

-NR35C(0) NR36S(O)r R37, -S(O _ r(CH2)tNR38R39,

-NR40S(0) rNR41R 42, -S(O rg(CI—|2)tC(O)CR43, or

M CH2)t C(0) OR' wherein Mrepresents a bond, 0, S(Or,
indgpendeytip)yslesiiasom balogem (e. e whindineefitornde, Emgmmlemmmm,

in_f la (IIA) t is 0, .1 or, 2 refer . In an
ylir ki Pt Ve S ormreteribt B s ARE! by Ty, ety
-prepyles 1BnBhtyd, iBdtYICRE- B PUR-pelRiIC b, G2 _
n%ﬁ?ﬁbng?ngsgbsP?;utedw6§ﬁg?& eg fﬁgﬁgiiédaég%%ﬂnﬁﬁf’
hy®RbRy4lkyr (e $erCE, N ACIEeM, O YAHREH, C @¥Y.CH(O ,

y_ }C,;;QgZ(OE,%e- NRZZGZ‘LHRZZ, -CéZO) N)C[]—I,Haor 2aIrIgzgzroup -\ARZ(S.H)%E?’Pnagroup
-WFRFiC(@)NOER) -(CHEENRRRE® r ¢DEBRE(O)NRY R, (OHYyRAEN{eng

[ [ I of eferred carhocyclic
N&‘?tﬁ@&"ﬁ&%‘i@i‘?@%ﬁi@ﬁ?gﬁﬁﬂcyw%rg@m?sm R()ﬁ HP)

 engpP # 44
R e <O R G oy S CPORT. e REr T BOR
whetedn Mheepeesesy e bpud,rQ,ifO)s ef pmnp NSt ai ns from 1 to

3, nore preferably 1 to 2, heteroatons selected from
ni trogen, oxygen and sul phur, preferably nitrogen:

In SxafipdEmen oMAEREAERSH, MRIRLRGTA)itGs 0] ﬁ&%,?l&*e_ bibly 0.
nformJI a (el IOA) i ncl ude ;)yrrol i di ny)l ,Spi peridi nyﬂ%, Y

pi perazinyl, honopi perazinyl and honopi peridinyl. 25

I n.R10 rep s a substituted 4-
i AN S0 A B R 0 S A S 6 ou
whiphefae Fge %tig@@tskbuﬁﬁﬂad blaf lehé’tg)nb & @1‘0@9]%{ ﬁhdll R'%dePfsents hydrogen,
| ncl.ude, hydr ox yano. car boxyl, nethyl, - ,
hydrRIE b oNLCLECIORY ) MIRE o5 @NCHaTazEy ) VR
NHCH2CH2C( O) OH, - CH2NHCH3, - CH2NHCH2CH2OH,
- S2CH2CH20H, 30 N(CH2CH20H) C(O) OC(CH3) 3, -NH
In BERWEI LA NMEOR NHGGREHE; 2 4-cbrBmehpbredearbot RilieSingdxamples of
or I%: \MP 2004/.106305 P%T/ SE2004/000836 9 O.S 0 OH
pre%_?rr carbocyclic rings include cyclobutyl, cyclopentyl, cyclohexyl, most preferably

cyclohexyl.

In formula (TTA), when R represents a 4- to 9-membered heterocyclic ring, the
heterocyclic ring preferably contains from 1 to 3, more preferably 1 to 2, heteroatoms
selected from nitrogen, oxygen and sulphur, preferably nitrogen: examples of preferred
heterocyclic rings R' in formula (IIA) include pyrrolidinyl, piperidinyl, piperazinyl,

homopiperazinyl and homopiperidinyl.

In formula (ITA), when R'° represents a substituted 4- to 9-membered heterocyclic ring,
examples of preferred substituents for the heterocyclic ring include hydroxyl, cyano,
carboxyl, methyl, -NH,, -NHCHj3 , -NHCH,CH,OH, -CH,C(O)OH, -NHCH,C(O)OH, -
NHCH,CH,C(0O)OH, - CH,NHCHj3 , -CH,NHCH,CH,0H, -SO,CH,CH,0H, -
N(CH;CH,OH)C(O)OC(CHs) 3, -NH SO,CF;3, -NHC(O)NHSO,CHs, tetrazolyl and groups

of formula:
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enbodi nrent of the invention, in formula (I1A) s is O;
weR0480@0%Hond; and R10 is an 5 optionally subBCT/SEX0@£000836

4- to 9-nenbered carbocyclic or heterocyclic ring. In

an enbodi nent of the invention, when in forrmula (I1A)

s is 0 and RO represents a bdhd, R10 represents a

pyrrolidinyl, piperidinyl, piperazinyl or

honopi peri di nyl group, which can be optionally

subst i uted by at | east one substituent selected from

h@dr & cyano, car boxyl mei-hyl - NH2, -NH¢H3
i Wf?a e

-S - CH2(]—|)C( ) 3, - \soe\,és

- NHC( HSOZCI—B anot her ermltsld'@fent of theN—

i nvention, when in fornula (I1A) s is 0 and R9
represents a 15 bond, R10 represents a pyrrolidinyl,
pi peridinyl, piperazinyl or honopiperidinyl group,

In Mélﬁbocﬁﬁﬁnthﬁ tRPInveRddd, Yn BtReld [)&ds BYR®Ys 4 kit a %is an
substituent selected fromtetrazal yf and " gr oubs

opfi@ratly sabstifited-9- © F-mmbBredrdadiiclydlicNN hetdré2 yblidlridg N- S O
20 In formula (I1A), R21 and R22 are independently
sel ected from hydrogen, C2.7 al kenyl ClL 6

In %ﬁg@ﬁgwm%wt rﬁél Crb§ pon r et B naﬂbk%%}%ée)nts a bond,

R} ﬁk@ﬁdﬂnﬁ Ppedid@n$l; pRERE n%ﬂoﬂﬁfrﬁ?&ﬁ%éﬁdﬁyl%r?up, which can

het erocycl i ring which carbocycllc or teroc
be pptiapaliz nulmatumprt byoatdbasy osm blﬂistltuﬂnl&xélebgcda“toﬂl agditoxgh ey,

ubsti tuent. (e. n three or four substituents
carp BB s SCRE . AR OE, S G ebb ANHSES RO IO, -
NHCH/3HE8 /0 R008BONHCH; , -CH,NHCH,CH,OH, -SO,CH,CH,OH, -
N(CH,CH,0H)C(O)OC(CHs) 5, -NH SO,CFs, -NHC(O)NHSO,CHs.

In another embodiment of the invention, when in formula (ITA) s is 0 and R’ represents a
bond, R' represents a pyrrolidinyl, piperidinyl, piperazinyl or homopiperidinyl group,
which can be optionally substituted by at least one substituent selected from tetrazolyl and

groups of formula:

\50\\8// H i Il-l lﬂ
Q' r He o

In formula (ITA), R* and R? are independently selected from hydrogen, Cs.; alkenyl, Cy.
alkylcarbonyl (e.g. methylcarbonyl or ethylcarbonyl), -SO.R* (e. g. SO,CFs), -
C(O)NHSO,RY (e. g. -C(O)NHSO,CH3), a 3-to 8-membered carbocyclic or heterocyclic
ring which carbocyclic or heterocyclic ring can be optionally substituted by at least one

substituent (e.g. one, two, three or four substituents independently) selected from halogen,
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10 hydroxyl and carboxyl. Wien R21 and/or R22
represent a 3- to 8-nenbered heterocyclic ring, said

wo 2ovg/1p3ef er ably conprises from1l to 3, nore pPEl/BE2ADI/§00836
1to 2, heretoatoms selected fromnitrogen, oxygen
and sulphur 5 Alternatively, in formula (I1A) R21 and
R22 may i ndependently repred@nt a Cl 7, preferably
Cl 4 aIkyI group (e.g. nethyl, ethyl, n- propyl

but vyl but t t-
by Ao YR B ”ﬁ%@p@;ém@m §—rgm§eerp@ biedpoyctic

bst t
s S B € o A e
seleét@ﬂ%hﬁﬁtxfogéﬁnoﬁ%&%a sufghufl. chlorine, fluorine,
brom ne or |od|ne) car boxyl, hydroxyl, -NH(CH2)

2 40H, Cl1-6, 10 preferably Cl 4, al koxy (e.qg. met hoxy
thox]y N- pr opoxy 0r,, n- bugzoxy) ClL 6 alkylthio (e.
Alterpativgly i formelad{iADR o andiRp gy indepegidgptl WCB{ﬁS?Pttal‘ﬁ:@) preferably

o SRS

vl kyl 4D alNREA &6k b .
e ARl 0P SATOerSBABBET, B e s o

onej twpe thrgeoor, folunsubsti tuemta u(depa)demﬂje)nnéepesdqntblmdleﬁ@d| feora halogen

N NI I e

preffegglggée (r)]% %ﬁ%olx\é\%gexggtggyé te a&g g%}%xyvgr H-é%@(ﬁ&%&% Ys alkylthio (e.g.

metl?jﬂlﬁ?ﬁd, ettiiiio, Pr|bpylaho yr A-bdoMio)20;-}, rpréf@famg} @4, |a[ll&)xycarbonyl
R23 and R24 i ndegendent ly re regent a 3-.tql0-, 5
(e-gpmethex ydariongl eret oxwemevlédNEaRooquDu)lﬂR , NR™C(O)R™, -

) Pcycl 7e) ging from1l to 5, preferably2
NRtgbg{ aﬁéf Qf@ﬁﬁ g@é‘%endent ly selected from
ni trogen, oxygen and sul phur, which carbocyclic or
het erocyclic ring can be optionally substituted with
In afembedisien0 OEths tikwhtibnidn Eomlg(nmmheﬁélstlmdqx9 fsrbead, R' is
substituents i ndegendent 1Y) % ted from hydr oxyl,
other thantgdraxiyl.rcerbogylare(O)Ofn ,ntNR B ogeR(QNQH chi or i ne,
fluorine bromne or iodine), -S02Cl_6 aIkyI Cl 6
al kyl car bonyl (e.g. nethylcarbonyl or ethylcarbonyl)
In fértmfa (ﬂ&%xﬁé‘g&ﬂ[ﬂy |W§{@3 ghd -WERPROY UGN OfélerMly independently
et hyoxycar bonyl ) al ky amno( e.qg. rret y?, Ro or
repredelny b hmdq@,,s 80, S!Dlﬁr aN[Rﬂ ,amsnprefealg)y adiondt hyl ani no)
and a C1_6 alkyl group (e.g. nethyl, ethyl, 30
rop §opr oggyl n-butyl, i sobutyl tert-butyl,
In fcvmplémﬂi/fb) B andiX yndepaidestly epresent k3 tol@rr preperebly e 6-

men?!pered) ca%{)oc%/cﬁ \/\g %etéro%fcqwq}/n g con{p%%isng P01 138 g?f)r'e%el%gbqgr 2to 4,

heteroatoms independently selected from nitrogen, oxygen and sulphur, which carbocyclic

or heterocyclic ring can be optionally substituted with at least one substituent (e.g. one,
two or three substituents independently) selected from hydroxyl, =0, =S, nitro, cyano,
amino, halogen (e.g. chlorine, fluorine bromine or iodine), -SO,C;¢ alkyl, Ci.6
alkylcarbonyl (e.g. methylcarbonyl or ethylcarbonyl), Cy.¢ alkoxycarbonyl (e.g.
methoxycarbonyl or ethyoxycarbonyl), Cy¢ alkylamino( e.g. methylamino or ethylamino),
di-Cy¢ alkylamino (e.g. dimethylamino) and a C;.¢ alkyl group (e.g. methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) which C,¢ alkyl

group can be optionally substituted by at least one substituent (e.g. one, two or three
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WO 2004/ 106305 PCT/ SE2004/ 000836 11 substituents
i ndependently) selected from hal ogen (e.g. chlorine,
w0 bawaiogses br om ne or i odi ne) and hydroxyl; ExetmSEX04600836
groups R 23 and e that may be conveniently enployed in
the present 5 invention in accordance with formula
(I'A) include: (1) tetrazolyﬂ} (') a 5- to 6- nenbered
carbocyclic or heterocyclic ring conprising from1l to
substituensrindepenadenyiysdertg] fromthatogab ¢ag. chédrinet Bdofimeopromine or
nitr xygen and sul phur, which carbocyclic or
1mh%%@@$g¥$efﬁe ring is substituted by at |east one
substituent 10 (e.g. one, two or three substituents
|ndependently) sel ected from hydroxyl, =0, and =S and
Examples of gaaupoBY @hil R othahmay bo cyrteaniently etplexedfin ferpresent

|| b t t t bsti t uent
imve8Bon Aot Al B GRS e, P uor i ne,

oy om @gaRlyli odi ne), nitro, cyano, -S02C1_6 al kyl, Cl1_6
alkylcarbonyl Cl_6 al koxycarbonyl, and a Cl-86,
@Def e ifoy- membere gaghocyebiipr higrepyctic ragLoRprising fgprs d o 4,

can b iy fé%b'th? ?% &%e?éfgg‘tg%nts %lggteg ?ﬁ%’ﬂ{ mltr%g%é ngen z%n sulphur

subst

sel ecwhidh f:ﬁl‘bm:)h:&b@g hatefoi;yghc ﬁiilg Qrslubmtutfeﬂ b@rat least one substituent
brom ne or iodine), and hydroxyl;

1, 2, 3€t& PaR SV L H}refis@sutu@p@mwde pl lq%FﬁdCfﬁom hydroxyl, =0,
triazglyls g %1&%%{91@5 boR@drb¥yclis ?tﬂl%)%‘ﬁﬂelbﬁ/e SBtionally

| east one substituent one, two O
subst swsmtuted)bym leged @rctsabstftu@mmaug@ éom(kmlogendhigochilorne,
fluorj om.ne or .io

. -S
bl oyt BUGEne QT iPgtsR) RobcsBnty SRS LR gnghc Afgeg bonyl
Cl-6, cpy ﬁi&{y@ﬁlbunyl%d‘la C@l3 It Feg YO, MH@B gholipGriatk il ¢ alkyl

group can bé optionally s ubsti t ut'ed by | east one
subst groug pan Beeopgionahe subshintest by #irleast Qnmsmswém (g)g. one, two or

br om e aPb SRR pereaet T pafgieush gkt HhioPe, ramre or

gr oUpPio@ineR érdﬁyqr(ﬁcymenber ed unsaturated heterocyclic
ring conprising froml to 2 nitrogen atoms, which

QHb nyd 1@&;@@2@ otk 2ASB9AYIerpymyhich triazoheereun @ hsyepgonally

o oon RO Ry e GO  gbty

hydr ogtgeteslt fesm halogerle. &, chiurieefladaing, bromine or iodine), nitro, cyano,
-SO,C1¢ alkyl, Cy.¢ alkylcarbonyl, C;.¢ alkoxycarbonyl and a Cy.¢, preferably
C1.4, alkyl group which Cy.¢alkyl group can be optionally substituted by at least
one substituent (e.g. one, two or three substituents) selected from halogen (e.g.
chlorine, fluorine, bromine or iodine), and hydroxyl; and

(IV)  aphenyl group or a 5- to 6- membered unsaturated heterocyclic ring comprising
from 1 to 2 nitrogen atoms, which phenyl group or heterocyclic ring is
substituted by a group NR¥SO,NR™R" or a group -SO.R", wherein R®, R™,
R and R7each independently represent a hydrogen atom or a Ci.¢, preferably
C1.4, alkyl group which C;_¢alkyl group can be optionally substituted by at least

one substituent (e.g. one, two or three substituents) selected from halogen (e.g.

chlorine, fluorine, bromine or iodine), and hydroxyl.



Cl_4, alkyl group which Cl.6 al kyl group can be
optionally substituted by at |east 30 one substituent
W@ eoog/103ne, two or three substituents) sel ect eRICT/BEAUW4/000836
hal ogen (e.g. chlorine, fluorine, brom ne or iodine),
and hydroxyl. WO 2004/106305_ PCT/ SE2004/ 000836 12
Wien in fornula (11A) R23 add/or R24 represent a 5- to
6- nenbered heterocycl ic ring substituted by at | east
Whenia fetihsh (LAPRE andloe ®Ebpraseiitaxstito 6=theatbereS, heturbmge Fing
heteroatons in the heterocyclic ring my_ca

substPGRY Pt 162 onF SHhsHIISN Gvdectsd oI VA ST T W@gen heteroatoms in

|
the }Eég%rgﬁbt%ﬁgﬁe a aﬁgulgﬁ%‘(l) uéﬂ%}lﬁfé‘ﬁts éa?gr%ﬁzlulsatoﬁ%% F}{?I hﬁ:garocychc
ring mdyviee mme ﬁmimsaﬁSt, S€0} 8. cathamg ome éxar subktauént) &) S(28.e. carrying
and/ or epresent a 5 to 6- nmenbered unsaturated
S twoﬂé?é‘r‘@?@?@fs ring comprising from1 to 2 nitrogen
atons and substituted by a group -NR69 SO02NR70R71 or

a group - SOZR?}{2 exangi es of preferred heterocyclic
Wheri indermule I(Ildh E)alyxyon I mgpresepya i 6i mymbawd unsaturated

imdazolyl. In.fo | e
hetelfy SBESNY poraplind T P02 bigel RoRls SR Hnght By 2 b
SO NRRPRFM@ NSO RV Sx ampiel Iitpefbtrddl Mét&rodlclily riags Mrcluded
: OF SEr! k?zl o NpReibli ol idgs rclu
10 pyruim:ssi INWUF@H!YNHWFH‘QZRR?ORM \ N,SNR70R71 0 0 0 0 0" ~O
0 -wOHH N NINO
In formula (ITA), examples of groups -R* and -R* include:

0 H H
B N G N N
SN,
N N - 0 \?( O \’g( S
SRS S Ol O akite
N N—O N—S N—O
o
o N
- 2NN
N N ~ N
Ea i I S Ve DA
- -
/ \\O /N O CF3
H
Ny, N\S/NR“’F*71 Ny, N. _NRPR" N _NRPR”
Y I\ A =3
~.N OO J oo O O
O ~pw OH H
/U\ H N\(O 1{] ! //
FN N - ~ Nv/\ ~CF,
7 \
o} 0 5

15
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HNO. i/ I N~SICF NHN// 3 N 00O 15 W
2004/ 106305 PCT/ SE2004/ 000836 13 In an enbodi nent of

wao b@4itevsenti on, in formula (11A) RLO represent BCEYRAB4/000836
or R10 represents a 4- to 9-nenbered carbocyclic or
heterocyclic ring, either of which may include
bridgi ng groups, which carbbtyclic and heterocyclic
ring is substituted by at | east one substituent -

WR24. In this enbodinent W W R23and R24 are ,as
In AR mARL B IEBGYIOn. B Tprmela (B Suf FBFeos WG or R reprosens
i ' ' | o
o PR R RO (8ol D BRRRLL o SOLE S p it
grotigs, evtaely edrbdeyclidghdiiarde yollio Gineli 9 Babktitu@edSby RGERF 8R4 QiFBtituent -
,Sgl ect ed .frqmmtrgger&3 oxygen and sul phur, which
W’Rar bodyscembodimentelV e WO R/canddR ™ mienas definedihetintaorel by at
| east one substituent selected from hydroxyl, =0, and
=S. In a 10 further aspect of this enbodi nent, Wand

Y . . | Rp23
In a\é/leél’&&%g@;élﬁ%% él"ik 1&%%?10&1$’ B%gma%% frlg%éenedgglﬁy Bectf from tetrazolyl
or d Jrde Ge nehaitietad cartRieyelieniheterbyi@dlio giaR caindikiak ffoh 6 .to 3

preferably Cl.4, alkyl (e.g. nethyl, ethyl, n-propyl, .
het¢regipms slected fign yitrogens oBNgsp andtsainhup wrhich cavbensietiq br beterocyclic

. N-hexyl tionally substituted by. at 15 | east. on
ring 30 trafBY LG ol SERF sk TvRlis i e i 850 =5 n
furthBORBEAGE Al ¥hbs@hRAL 8¢ ahél 9P repkd ¥ ¥ong hal 0gen (e. g.
chlorine, fluorine, bromne or i1odine), and Cl -6,
preferably Cl 4, al koxy (e.g. nethoxy, ethoxy,
n- proopoxy._or_An- but Q¢ apy of R7 angd R8, Rl4 and
In rerbila (PR R R REY Re Rt R R (RS an R saehingepamipely
' re b attach an o a_3-. to
rep Sl Ao ReeR by & G MEABE G el (Ref pibogl g, n-propy,
isopip il hibiyngsHutll RAIREYINE-pehtOr n-RONINoftRInAMY Subistifited by at
BT oY iy e R e R ngg?ﬁ ngi,w R58, RO, -
leasR60g siRBitucR6@,g. BES twiRked thredébsadntRiGiepamdently) selected from
i ndependent|ly represent hydrogen or a Cl_6 r ef er abl
hydmg&_yi?haéqg@m(e.}éeqbégﬂne, ﬂuorineY bron%ne or iodine), and Cfs, preferably%l_‘;,
alkoxy (e.g. methoxy, ethoxy, n-propoxy or n-butoxy), or any of R’ and R, R and R,
R*and R together with the nitrogen atom to which they are both attached can form a 3-

to 8-membered saturated heterocyclic ring (e.g. a pyrollidine or piperazine ring).

In formula (IA), R%, R*, RY, R% R R%, R% R% RY R%, R®, R®, R RS2, R® R
R® and R% each independently represent hydrogen or a Cy.6 ,preferably Cy.4, alkyl (e.g.
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl or n-hexyl) which
can be optionally substituted by at least one substituent (e.g. one, two or three substituents
independently) selected from halogen (e.g. chlorine, fluorine, bromine or iodine), and

hydroxyl.

In formula (IA), R, R%®, RY, R?, R%, R¥! R%2, R¥ R¥, R, R® R¥, R R*. RZ R®
R* R¥® R® R¥ R R R™ and R¥each independently represent a hydrogen atom or a

Ci-6 , preferably C;-4 , alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-
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met hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

tert-butyl, n-pentyl or n-hexyl) which can be
wo@pittomahd y substituted by at | east one substiPCESE2004/000836

(e.g. one, two or three substituents 25 independently)

sel ected from hal ogen (e.g. chlorine, fluorine,

brom ne or iodine), and hyditxyl. In fornula (1A),

R25, R26, R27, R28, R30, R31, R32, R33, R35, R36, R38,

ORI TN I O S MR,
h _ - -

o EMOmETEY B Syt SELEIBRN, R by

cydlepdntyl\ehd cyaoliexVD, G084/ KIE3ahd RETRIEZARP QPOSIPRP1R and R,

utyl, n-pentyl), C2-6, preferably Cl-4 , hydroxyal kyl
R4%@%R49r@’@mﬁ&getl@whz@mmmem atonCle(WOMPICHRY, ar@both attached

cans R A e OB MBS S Diblliye npiperasine

rinBR R22 B0 flehvBNd R28, R38 and R39, R4l and R42,
%8 and 49,g %Oygnd R51t ogether with the nitrogen

atomto which they are both attached 5 can forma 3-
8- menbered saturated heterocyclic ring (

to . e.g. a
In toyngla () nanydyy dpaxyd sepxips avill pphegdrmally e attachard s a Carbgn atom
phenyl).. In fornmul I1.A),,any hydroxyl groups w/l]
i inap T gtoBl Hirtheb b "0 R oot (grautiuhf raey be
tiA¥hbd QUGS Rk Wdidl§ Tof if r ad
. the group 0 rr)gy 6e§f’omgﬁtat?g%}}l$gléﬂatﬁlgq{0 e’ t&%y& %Fﬁg?gmacmdto
an fméreslyoroérmiReal atrbanytesw bf thel@-Qpilkyl; moibysof 0 may be
attached to an internal or term nal carbon atom of

the C1-C5 al kyl noiety of R9. In a enbodi nent of the

In 3 erpbediment ofitheinaentiony theve iquoddedapopelindfofffommlh 4IA) or a
1g h tically acceptable salt, prodrug

P hag]llrn%éeoq%\%\l ea%%ﬁ@%@g% ﬁ%y’v%% Pir S@gatgit%eﬁ% 1 Whegeln: o 5 osent s
pih@abogen or methyl; g is 0; Xis -C(ONH or -NHC(O) -;
,NisO, 1.20r3; 20 mis O; within each groupi ng CRSR6,
R F@r%ﬁﬂshﬁoéﬁbwmﬁm%endently represent hydrogen or a
qisQ;-—A' al kyl group or R5 and R6 together with the

carbon atomto which they are both attached can
X is -C(O)NH- or -NHC(O)-;

nis0,1,2or3;

mis 0;

within each grouping CR’R®, R® and R each independently represent hydrogen or a Cy.4
alkyl group or R’ and R® together with the carbon atom to which they are both attached can
form a cyclopropyl ring;

R? represents a 4- to 7-membered cycloalkyl ring optionally substituted with a C;.4 alkyl
group which alkyl group can be optionally substituted with 1 to 3 halogen atoms;

Y is nitrogen and Z is a group CR® wherein R? is a group of formula (ITA)

** X% RQ/R“’
(IIA);
sisOorl;
X'isa group >N-R'! wherein R'! is hydrogen or a Cy.4 alkyl group;
R’ represents a bond or a Cy-5 alkylene group optionally substituted by hydroxyl;
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forma cyclopropyl ring; R2 represents a 4- to

7- menbered cycl oal kyl ring optionally substituted with
wW@2@@/14d6303 kyl 25 group which al kyl group can BPET/SE2004/000836

optionally substituted with 1 to 3 halogen atons; Y is

nitrogen and Z is a group CR3 wherein"R3 is a group of

formula (11A)  */L X R|o~-15~SR(IIA) sis 0 or 1;

Xl is a group >N-R11 wherein R11 is hydrogen or a Cl.4

R! abﬂyhen@l@@mgeﬁ@hﬂoxﬂpﬁﬁbﬁm gceomﬂdqu%%hR@éoﬁcm)Novﬂo

ene grou ona substitute I ox ;
Offgl & fi%%@%s“ P@?r@@b@% e%fbsg@hc PSh‘F&’(‘PCV%IHr%%W%?h heterocyclic
nn%%’c%%iﬁ%%ﬁ‘ 1 o?!%‘it?&‘ééln'at% Q&H(%hrcﬂ cgsao@%% e{é’gﬁ%&‘:gnﬁé can be

O Tepresents a
optivankyp m;lxstltuoeddry did¢ast omysuibsituentrsglentei dlonhbilegas yatboryl, cyano,

crbanthib e it SIONH (R de spiingiopr, -

(Cﬁzl)tlkégt l(C%}?W?C@)Rp’eaNR3@0§RQ‘U l’mﬁsbk@)NR@S&l@?Réﬁ Isiem
ogen,, car box cyano,, a’-Co al kyl

{(CHy)dY B.aL k§(O) (éﬂ@ OR Qpﬂﬂ(@]ﬁ@ﬂ@(}@R wherein M represents a

AR08, - (CH2)tR29 - (CH2)t NR3OC(O) R31 ,
b"“ﬂR%IZ%%é%%g 350, O) NRgas()o;r R37,( -S)(O) 9

tis O(1G2t NR38R39, -S(O r (CH2)tC(O OR43 , or
. I\/(CHZ%tC(O)CR wherein Mrepresents a bond, 0, or a
risQy bGP2>NRA5; t is 0,1 or 2; 10r is O, 1 or 2; R21

T e e e

—SO@R R2C(@NHFOR Treor R% d&qb ay indepeeberipraeitia ;. alkyl group

whi ch Cl 7 al kyl be opti.onal |
wh B o o e BT S O SR 1

C I
1nd§%ln§&{t@%ffegﬁg‘f§%§( 3&% on, C(%E&Q( lyl?yld{l%(?f W{C}Ej\%}_&ﬁﬁ%l ¢ alkoxy,

C1r.cdkithio, T1-¢-alea BriSonyl, CNB- RS 0 FE(0)NRS RIASREORS, -NR*S0,R”
and _ﬁ@c(o)ﬁﬁgs%)z@é; a%ﬁd NR67C( O NR68SO2R56; and

R®, R%, RY, R R R R R¥®, R¥, R* R, R, R, R™ R R R®, R® RS! R%
and R> each independently represent a hydrogen atom, a C;-¢ alkyl group or a

Cy-¢ hydroxyalkyl group; R* is aryl; and R*, R¥, R* RY R* R% R, R% and R® each
independently represent hydrogen or a Cy.¢ alkyl group which can be optionally substituted

by at least one substituent selected from halogen and hydroxyl.

In a further embodiment of the invention, there is provided a compound of formula (IA) or
a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

pisOorl;

R! represents halogen or methyl;

qis0;

X 18 -C(O)NH- or -NHC(O)-;

nis 0,1, 2 or 3;

mis 0;
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R25, R26, R27, R28, R30, R31, R32, R33, R35, R36, R38,
R39, R43, R44, R45, R48, R49, R50, R51, R52 and R53
weamh/1vasoependent |y represent a hydrogen at om PEI/SH2064/000836
al kyl group or a C2-6 hydroxyal kyl group; R29 is aryl;
and R34, R37, R46, R47, R54, R55, R56, R67 and R68
each 20 independently reprd8ent hydrogen or a Cl_6
al kyl group which can be optionally substituted by at
withieasdh groepisg OR°RE, Renind Réleacl adefendenthatepgaentaiydrogen or a C;4
hydroxyl .. In_g further enpbodinent of the inventjon,
alkyl gequp &g R deepther afewgg Rarbem atomy tavhich they ass both attached can
formP B HB]?I% oo ;Iy acceptable salt, prodrug or solvate
02 tEe eo ,B%Ig[?éei n: 25 pisOorl; Rl represents hal ogen or
R” remebpis a 4-groi7smembafed £yclGikyNihg optionhHCE@stifutechvith a C;.4 alkyl
1,20r3; 30 mis O0: WD.2004/ 106305, PCT/ SE2004/ 000836
groul Wi gfioR efpua e bg PRRTIAHY SCramcd peth g HebleggBrproms:
Y isi {396 R8N 15% 6l ERERheRYHIRDHENaBIp BF foknfhla @AY !
group or R5 and together wth the carbon atomto
whi ch they are bothr akt ached ¢dh form a cycl opropyl
ring; R2 representsia 43 “7- menber ed cycl oal kyl ring
optionally substituted wth a Cl_4 al@u); 5 group
. Which al kyl group can be optionally substituted with 1
sisPera; hal ogen atons; Y is nitrogen and Z is a group CR3
X' SRR ShBref] RUAs RYarb @4 AC{ LA ordi; X S R0 R
glﬁgﬁﬁﬁogl;e X1 i% g ggoup >I\£%@v§fgoel%%i n R11 is
R’ rbprdsengemband ar aCl+4allyleyd gpup optiodllyRabstapied by itydroayl;

bond or a Cl1- bkyl ene group optiqgnally sybstituted
R BpRisg s a52790b KRG  Velbr GuaRtTs 505 ReRes Cafopaye or
heteF GBS BRE SvhicietdrBeyR1i8 %g%bﬁ@riﬁéhr PeECY flttoge®btoms, and which

heterocyclic ring which heterocyclic ring conprises 1

carboeydlicrirthetsgeayche ong is syhstititgddly at least one substituent -W’R
further be optionally substituted by at least one substituent selected from halogen or
Cl'Cﬁ alkyl;

W and W’ independently represent a bond; and

and may

R* and R* independently represent a group selected from: tetrazolyl;

a 5- to 6- membered carbocyclic or heterocyclic ring comprising from 1 to 3 heteroatoms
selected from nitrogen, oxygen and sulphur, which carbocyclic or heterocyclic ring is
substituted by at least one substituent selected from hydroxyl, =O, and =S and which
carbocyclic or heterocyclic ring may further be optionally substituted by at least one
substituent selected from halogen, nitro, cyano, -SO,Cy.¢ alkyl, Cy¢ alkylcarbonyl, Ci.¢
alkoxycarbonyl, and a C;.¢ alkyl group which C; ¢ alkyl group can be optionally substituted
by at least one substituent selected from halogen and hydroxyl;

a 1,2,3-triazolyl or 1,24 triazolyl group which triazolyl group can be optionally substituted
by at least one substituent selected from halogen, nitro, cyano, -SO,Cy.¢ alkyl, Cy.¢
alkylcarbonyl, C;.¢ alkoxycarbonyl and C;_¢ alkyl;

a phenyl group or a 5- to 6- membered unsaturated heterocyclic ring comprising from 1 to
2 nitrogen atoms, which phenyl group or heterocyclic ring is substituted by a group NR®
SO,NR™R" or a group -SO;R"?, wherein R, R7®, R and R7? each independently
represent a hydrogen atom or a C;, preferably Cy.4, alkyl group which Cj.¢ alkyl group
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carbocyclic or heterocyclic ring is substituted by at

| east one substituent -WR24 and nmay further be
wo@pittomahd y substituted by at | east one substiPCESE2004/000836

sel ected from hal ogen or 15 C1-C6 al kyl; Wand W

i ndependently represent a bond; and R23 and R24

i ndependently represent a ghdup sel ected from

tetrazolyl; a 5- to 6- nmenbered carbocyclic or
can besbmtomuy Isulsstitutedby aripast shd gltfsﬁmﬁnﬂ(etgo offe, hed er datosubstituents)

cted fron1n|tro gen and su ich
selecied {6 Byalogendp-gheh! %3%@891‘% %r?f@lwr Srshaind st et loy
at | east one substituent selected from hydroxyl, =0,
and =S and which carbocyclic or heterocyclic ring may
In a furtheh embbéinmpt bhHiha Ilﬂngenamb,Sh@rB i mviniyd atcotn@alsmd offermula (IA) or

substituent se n1ha|o nit (ano,
a PhEEBIGETS aggoptahis St Biode SRt ol Grhefeis
plsgbkqucarbonyl and a C1_6 al kyl group which C1_6
al kyf Sgﬂup can be optionally substituted by at |east
mmn&qu ggeoenmedisilect ed from hal ogen and hydroxyl; 25
ﬁ_l 2,3-triazolyl or 1,2,4 triazolyl group which
qi Yiazolyl group can be optionally substituted by at
stlegsnﬂﬁn@rsu@@@jﬁuent sel ected from hal ogen, nitro,
cyano, -S02Cl1 6 alkyl, C1_6 alkylcarbonyl, Cl1 6
nlséPR%xycarbonyl and Cl1_6 al kyl; a phenyl group or a 5-
. tp 6- menbered unsat urat ed heterocyclic ring

mlscdé)n'prl sing from1l to 2 nltrogen atons, which phenyl

withiyt each groupieg ERORS; ®iand R egcli mdspdnslemtwmepmsm hydgpgenpr a Cy.4
NR 69 30 SO2NR70R71 or a group -S02R72, wherein R69,

alkyh@’i?uP’R?l and R72 each |ndependently represent a

2
R?1 %&H %&?5 gﬁg @%(é?ﬁbeg?ﬁysﬁ)\ja&)lﬁg gﬁ(} ?g%%acl)lg]suﬂsut@deh)(&llthgd @Y Palkyl

groupCT/ SE2004/ 000836 17 can be optionally substituted by
east e substjitte or. t e
Y iR e S £ é‘ EherioRisa Boum ot Brgua @il e,
fluorine, brom ne |o |ne) md hydroxyl. In a
further enbodlnen tlon, there is provided

a conpound of for §0 or 5ap ceutlcally
acceptable salt, prodrug or solvate t ‘e0 wher ei n:
sis@i sOorl; Rl represents hal ogen or met hyI ; g is 0; X
R’ rcleprese nts z?l:l)\!)l_ll{d gl‘rld NHC(O) -
R!° represents a 4- to 9-membered heterocyclic ring, which heterocyclic ring comprises 1
or 2 nitrogen atoms, and which heterocyclic ring can be optionally substituted by at least
one substituent selected from hydroxyl, cyano, carboxyl, methyl, -NH,, -NHCHj, -
NHCH,CH,OH, -CH,C(O)OH, -NHCH,C(O)OH, -NHCH,CH,C(O)OH, - CH,NHCH3 , -
CH,NHCH,CH,0H, -SO,CH,CH,0H, -N(CH,CH;OH)C(O)OC(CHs) 3, -NHSO,CF3, -

NHC(O)NHSO,CHs.

In a further embodiment of the invention the compound of formula (IA) is
N-[6-Chloro-2-(4-piperidinylmethyl)-5-quinolinyl]-cyclohexaneacetamide,
dihydrochloride,
N-[6-Chloro-2-(1-piperazinyl)-5-quinolinyl]-cyclohexaneacetamide,
dihydrochloride,
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10 nis | or 2, mis O; within each groupi ng CR5R6, R5
and R6 each i ndependently represent hydrogen or a Cl_4
wa@bkdoyhogordup; R2 represents a 5 or 6-nenbered PCT/SE2004/000836

cycloal kyl ring optionally substituted with a C1 4
al kyl 15 group; Y is nitrogen and Z is a group CR3
wherein R3 is a group of foryula (HA) */ L X Ro
~JSS _(I1A); s is 0; RO represents a bond; and 20

R1 WE@&Mem—BnahgﬂB{metﬁylmﬁ@p@qbyllj mmhro@?y@i?@lirryﬂ]q g,
i ch heterqcy conpri ses or 2 nitrogen
CYC% ‘ghy‘%S @P‘g @ clic ring can be optionally

SUBSthioHs @yd(c%loﬁ&xﬁﬁ@ﬁiyn ﬁﬁﬁt@%sqdlﬁaﬁﬁémﬁsiﬁﬁh@dh&dre&ﬁlonde,
hydr oxyl , cyano, carboxyl,

NHOVEEEREHO- Z-EBﬂ@ﬂ@mownmeée)mlmymmm@(e@)mude,
v HCH3, - CH2NHCH2CH20H, - SORCH2CH2OH
Yarq§ OH) O(O) OC(CH3) 3, - NHSCRCF3, - 25

NHQ(E3 SRR -G 2/, .‘étdﬁhyﬂl*d'i(?br(@?ﬂ @@hﬂmmqlqﬁoﬁm]-
i nvention the conpound of formula (IA)
yelehpxanepgetanaide- (4- pi peri di nyl met hyl ) 5- qU| nol i nyl ] -cycl

N Cherar S eiona B AeiRl £eindlitiaminel uels i
ea e udihilero-2-hdti gl D¢héthylaténo) Wop2D dinb)G3ihnolinyl]-4-
(tmﬁ!CT/ S@ﬁV’SM Ooog’gaglﬁﬁﬁ]ﬁ%@d% MW?%% propyl] ami noj
AR A b oo
cyclohexrindacetdmyideochl or i de
yclzg"i[lé:@z;’ﬁ -@é@%@w 1?1X f/ff oaf%plz'lal 1'9%] -quInG 1ny[1]]OI inyl]-c
cyclohexaneacetamide,
N-[6-Chloro-2-[(cis-3,5-dimethyl-1-piperazinyl]-5-quinolinyl]-
cyclohexaneacetamide,
N-[6-Chloro-2-(4-methyl-1-piperazinyl)-5-quinolinyl]-cyclohexaneacetamide,
dihydrochloride,
N-[6-Chloro-2-[(1S,4S)-2,5-diazabicyclo[2.2.1]hept-2-yl]-5-quinolinyl]-
cyclohexaneacetamide, acetate,
N-[6-Chloro-2-[(3R)-3-pyrrolidinylamino]-5-quinolinylj-cyclohexaneacetamide,
dihydrochloride,
N-[2-[3-(Ethylamino)propyl]-6-methyl-5-quinolinyl]-cyclohexaneacetamide,
dihydrochloride,
N-[6-Chloro-2-[3-(ethylamino)propyl]-5-quinolinyl]-cyclohexaneacetamide,
dihydrochloride,
N-[6-Chloro-2-[[2-[(2-hydroxyethyl )Jamino]ethyl]amino]-5-quinolinyl]-
cyclohexaneacetamide, dihydrochloride,
N-5-Quinolinyl-cyclohexaneacetamide,
1-Methyl-N-5-quinolinyl-cyclohexaneacetamide,
4-Methyl-N-5-quinolinyl-cyclohexaneacetamide,

N-5-Quinolinyl-cyclopentanepropanamide,
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5 hydrochl ori de,
N-[6-Chl oro-2-[[ (2R) -2, 3-di hydroxypropyl] am no]
WO 2s0g00a3as | nyl ] - cycl ohexaneacet am de, 4- [[ 6-Eli/6E200H000836
[ (cycl ohexyl acetyl)am no] -2-quinolinyl] am no]
-butanoic acid, N [6-Chlorog-2- [nethyl
[ 3- (et hyl am no) propyl] am 48] -5-quinolinyl] -4 10
(trifluoromethyl)-cycl.ohexaneacet am de,
di M\N-§6-6hldro2-[3e[(3-hydroxypropyl)amino]propyl]-5-quinolinyl]-

6- Chl or @-,2- ( 1- pi perazi nyl ) -5-qui nol i nyl ]
Cyc}'-ghé’taf“ﬁmﬁ%ﬁ%net hyl ) - cycl ohexaneacet ami de, N

[ 6-XOM-03-Ardin by AN UiBorb b3 duiflolth AR SR Slickadidabetmbtsl nol |
nylj%- cycl ohexaneacet ani de, 15 _ N o
N- [ {@ﬁ%b}r@{zﬂ%ﬂ[Kmtfﬁf;l@lfdn)’mtmb}chﬁh@mpﬁmamoﬂmbj)yl$-5q;mnm)hnyl]-

erfbBiRRIBL T e o
| - QP2 R Edutylahrifo)gttpyoLé-eMbio-5Yaineligyidnederéanbaeiamide

. di hydrochl ori de,
dihydre@hlatifleor o0- 2- [ (1S, 4S) - 2, 5- di azabi cycl o [ 2. 2.

lal: 2? g(i-g?ﬂo\ﬂ)—bi [%e%l@kﬂm&ﬁ&l]ann&gpr%}@ll] %%%?%?q%ﬁl%lﬁm]g‘P-Cyclohexyl—

cycpfdpakavhoraide( Birodhlptide, ol i di nyl am no] - 5- qui nol i nyl ]
-cycl xaneacet am de,  di hydroch] ori de,
N- [@qugﬁmﬂwlm%wv%mm@mwrhqulsheqwimo| i nyl ]
safpt am de, di hydrochloride, 25
Cyc%@%%%%éﬁ&lg%)?g- 2-1 3- (et hyl ami no) propyl ] -5-qui nolinyl]-cyc
| oei@hblre e Rie3-hydiony drmotliolinydes-ghifoingH or o- 2- [

- [ (2- hydr.oxyet hyl ) ani t hyl P AR O Be o L
cyel AR o o e i hyar oohl ortdec o Mo
N- W-@bﬂwrwy[l(sswh%@%ﬁﬂ%@ﬂiﬁiﬂﬂes-qui%gnn%ué

1- Met hyl - N- 5-qui nol 1 nyl - cycl ohexaneacet am de,
cyclohexaneaektarpide,qui nol i nyl - cycl ohexaneacet ani de,

N 5 Q) gl kL e P 0PSRN R SRR o 209 Q83 0 i,
N-[2-[(3S)-3-Amino-1-pyrrolidinyl]-6-chloro-5-quinolinyl}-cyclohexaneacetamide,
N-[2-(4-Amino-1-piperidinyl)-6-chloro-5-quinolinyl]-cyclohexaneacetamide,
N-[6-Chloro-2-[(3R)-3-(methylamino)-1-pyrrolidinyl]-5-quinolinyl]-

cyclohexaneacetamide,
N-[6-Chloro-2-[(3R)-3-[(2-hydroxyethyl)amino]-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide,
N-[6-Chloro-2-[(3S)-3-(methylamino)-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide,
N-[6-Chloro-2-[(35)-3-[(2-hydroxyethyl)amino]-1-pyrrolidinyl]-5-quinolinyl]~
cyclohexaneacetamide,
N-[6-Chloro-2-[(3R)-3-hydroxy-1-piperidinyl]-5-quinolinyl]-
cyclohexaneacetamide,
N-[2-[(3S5)-3-Amino-1-pyrrolidinyl]-6-methyl-5-quinolinyl]-cyclohexaneacetamide,
N-[6-Methyl-2-(1-piperazinyl)-5-quinolinyl]-cyclohexaneacetamide,
N-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-glycine,
N-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-f-alanine,
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N-[ 6- Chl or 0- 2-[ 3-[ ( 3- hydr oxypr opyl ) am no] propyl ] - 5- qui
woeloungd3ps cycl ohexaneacet am de, N PCT/SE2004/000836

[ 2- (3- Ami nopropyl ) - 6-chl oro-5- qui nol i nyl ]

-cycl ohexaneacetam de, N-[6-Chloro-2-[3-[ |

[ (et hyl sul f onyl ) ani no] car boty! |

am no] propyl ]-5-quinolinyl]- 5 cycl ohexaneacet am de,

N- [Q%r@%(qybhxﬁenyimﬂ@mqhimﬁnﬁﬁlaaﬂmﬁﬂﬁnﬁ nol i nyl]-cyc
l Oh ?@‘ Cé’% met )%r S—% -lp%relra%lenyl) 5-quinolinecarboxamide,

d1h{r<§o&l'i[8ﬁ&‘é’| anmi no) propyl ] am no] - 5- qui nol i nyl ] - 1- cycl ohex
yl - cycl opr opanecar boxam de, hydrochl oride, 10

N- [ BL@)-3rAminof itp pirpladinyl]-6ydhjers-Ni(iyehibenylidetiylp§c| ohex

.yl.- cyel opr.gpanecar boxam de,

qm%(?lfnbep P’Eﬁ%‘a% [ (3R) - 3- hydr oxy- 1- pyrrolidinyl]-5-quinol
| NY6-IChicy N-QIyerh ﬁl%ﬂ'@'l‘)‘-ﬂ?meth?dﬁ (methylannno)propg/l]annno] -5-
N- r oxy pyrrolidi nyl]-5-qui nol

6- Chl or o- 2-
quincpl%e]carbpgglgy@ éﬁé‘lw@ﬁ@@lﬁd@am de, N- [2- [(3R)-3-Anm no-
| oy i pohe sy D e e e il

quﬂild»lﬁﬁcarbbkz{rﬁdé (dﬂﬁ)d:c&ch%ﬁdﬁ?
I - p rrolidi nle]@ | or 0- 5-qui nol.inyl]-cycl ohexaneacet
ShlorpeN-¢eye h%ﬂlﬁ’éthwl) 2-pi-HérhydrawypyargDamiunipropyll-5-

ke - cycl ohexaneacet ami de,
qumrﬂtﬂgﬂ%i)orohz [ (3R) - 3- (met hyl ami no) - 1- pyrrolidinyl]-5-

qui 2HBRIPHAmireel-pyxbhifiexitectebai(ce ok By p5o- 2-

o BB P11 -

N- [ G Rimg- 62c1{1&1%56 qamolIR 1&&&@18?1&@)13&(3%&@ i @b Y Adetae,

qgui nolinyl]- cycl ohexaneacet am de,

N- [ &Clittronbcaclohes)mathly2-H34)- M@eh@b&)wfﬂnﬁ)ﬁmmﬂpyr rol

Pyl g UL g HfagfpRas et om ce

- Pi PEBEHB MthinoA-HlipkAdink1)¥0-thloy vl (OteNRROREShANS e,

quinolinecarboxamide,

6-Chloro-N-(cyclohexylmethyl)-2-[(35)-3-[(2-hydroxyethyl)amino]-1-piperidinyl]-

5-quinolinecarboxamide, hydrochloride,
6-Chloro-N-(cyclohexylmethyl)-2~(3-hydroxy-1-azetidinyl)- 5-

quinolinecarboxamide,

2-[(35)-3-Amino-1-pyrrolidinyl]-N-(cyclohexylmethyl)-5-quinolinecarboxamide,

6-Chloro-N-(cyclohexylmethyl)-2-[3-[(2-hydroxyethyl)amino]-1-azetidinyl]- 5
quinolinecarboxamide,
[1-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-3-pyrrolidinyl](2-
hydroxyethyl)-carbamic acid 1,1-dimethylethyl ester,
N-(Cyclohexylmethyl)-6-methyl-5-quinolinecarboxamide,
2-[(3S)-3-Amino-1-pyrrolidinyl]-N-(cyclohexylmethyl)-6-methyl-5-
quinolinecarboxamide, acetate,
N-[2-[[(3S)-3-Amino-1-pyrrolidinylJmethyl]-6-chloro-5-quinolinyl]-

cyclohexaneacetamide,
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N[2-[(3S)-3-Amino- | -pyrrolidinyl] -6-nethyl-5
-qui nolinyl] -cyclohexaneacetam de, 30
wORGBAMBINYI - 2- (1- pi per azi nyl ) -5-qui nol i nyl ] - cCRCT/SEdR4000836
eacetam de, N-[6-Chl oro-5-
[ (cycl ohexyl acetyl)am no] - 2- %ui nol i nyl ] -gl yci ne,
N- [ 6- Chl or 0- 5- 1
[ (cycl ohexyl acetyl)am no] -2-quinolinyl]-,Qalanine, WO
2004Y-1DB38B3-AaminSH20iPei i PIgB6chl&d-5-quinolinyl]-cyclohexaneacetamide,

O T
cyclbhdyef@dcb@xadd de, di hydrochl ori de,

2-[(3S)-3-Am no- 1-pyrrolidinyl]-6-chloro-N(cycl ohexyl
met [2;E(%)‘%A@@hﬁdemialiM}eéwhweo—S-quinolinyl]-

- - ol ohexyl net hyl ) - 2- t hyl
Cy?@g‘h%eﬁ&%%ﬁ%‘%’gr g)p()y);l ]mea_m'ynZ)] - [Stmquiynol i ne
%?&%?ﬁ?ﬁ%—%ﬁ?ﬁgﬁé{gﬁﬁ?frg{oﬁgiﬁ?ylga}nﬁ[ng]e-tlI—qpyllrolidinyl]-5-quinoliny1]-
Y RARCRPPAMTHESet hyl | ani no] I5 .
ui i 0 e .
6. EZ‘T"“(?;“S@%E‘%?%F‘%S@hﬂ#%?%%{%@ﬂ?%‘f‘?%%2.0%-3@%@&6&&%%5—
quind il feacefainidy, i b i de, 2-
(3R o mo | Ve ol Limy |
-6- ?ﬂp- Qfﬂ:§E{(]‘}{qlgl%éy[ﬁp?ﬁé{{)mr)o]_]@-qumohnyl]-D-prohne, trifluoroacetate,
B b Ry PR iyt piperidineponyti
acid, lithjum spdts oacet ate, 15
6- Chl - l.ohexyl net hyl )-2-1(39)-3-[(2-hyd th
y %%ES’SEEEﬁ%é?l%g%?&gﬁy‘@&ﬂ‘hé&i&?@%@%&éﬁﬁ%ﬁr de,
s ger iy E:-:%C-i oA s Kpﬁ( me]-2rquinalinyll 4. pipefidineacetic acid,
qui frbfGierarShldsetehtaylagetghimmel R-quiyadinyHelkpiperzimghdetiz-acid,

. 3 - [(2-hydroxyethyl) am no] -1-piperidinyl] -
hth%ggglaui nol i necar boxam de, hydrochl ori de,

6- GSHGblllcﬁro_NmK(Gﬂél@h?%&ét%@lﬁﬁﬂo}-QZTﬁl%lﬁ%gérﬁ%ﬁé 234 BL6 L H1¥ro-5-
Iy) - 5- qui ngl i necar boxam de, 2-[(3S)-3-Am no- |
[[(c WP?WIWﬁhMQWW%%WYHh%ﬁWnﬁbBﬂ -pwligei nol i necar boxa
m df—‘~{6—Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-L—proline,
trifluoroacetate,
4—[6-Chloro~5-[[(cyclohexylmethyl)amino]carbonyl]—2-quinoliny1]-1-
piperazineacetic acid, acetate,
1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinoliny1]—4-
piperidinecarboxylic acid, sodium salt,
1—[6—Chloro-5—[[(cyclohexylmethyl)amino]carbonyl]—2—quinolinyl]-4—
piperidineacetic acid, trifluoroacetate,
1-[6—Chloro—5-[[(2—cyclohexylethyl)amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid,
1-[6-Chloro-5-[(3-cyclopentyl-1-oxopropyl)amino]—2—quinolinyl]—4-
piperidinecarboxylic acid,
1-[6-Ch10ro-5—[(3-cyclohexyl-1-oxopropyl)amino]~2-quinoliny1]—4—

piperidinecarboxylic acid, potassium salt,
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6- Chl or o- N- (cycl ohexyl met hyl ) - 2-[ 3-[ (2- hydr oxyet hyl ) am
i no]-1-azetidinyl]- 5 25 quinolinecarboxam de, [ 1-
W 30Chdand- 5- [ (cycl ohexyl acet yl ) am no] - 2- qui noPCTIyEZ008600836
pyrrolidinyl] (2- hydroxyethyl)-carbamc acid
1, 1-di et hyl et hyl ester,
N-(C,ycl ohexyl met hyl ) - 6- met hy32 5- qui nol i necar boxam de,
2- [(3S)-3 -Am no-1-pyrrolidinyl]

- N- [-¢6-€IhddresSy| [ (ietoethy)cyblohet Ji)akcetyl]afino]-2-quinolinyl]-4-
nol i necar boxam de, acetate, N-[2-[[(3S)-3-Amno- |
PIP%P?C&F?%Y GPf'Ret hyl ] - 6- chl or o- 5- qui nol i nyl ] -

CVCNI{BW&%@% FOLH RN DM G 30 Be bt {1PE2ARRA40H8 36
CYCNhPQar{e@wmﬁleAm no- 1- p| peri di nyl ]-6-chl oro-5- qui nol i ny

N- [fgy[é(ﬂﬂ a%f? f@%ﬁy O{‘Y"Zhﬂ%‘?%%l}%‘itw Y apwrelifinylls-ginplinyl-

cycwheyg,ﬂea&ﬁﬂﬁidéol i nyl]- cycl ohexaneacetam de, N [2-
) - Am no- rroli dinyl] -6 -chl oro-5

E <(quNr{6+Glﬂ9n0}2~{3-9n@t§E1|a@m'clanl@pm@paﬂai’rqm@ohnyll—

[ (3S)-3-[(2-hydroxyethyl)amn no] -
cyci%&%)r@rg? gl ny ] 5-qui nolinyl]- cycl opentanepropanam de,

N- []B—[S'rﬂhlbl@- 213~ H(n(eihﬁarﬂmbyﬂémy@ 10ps@ratidinkd R5 4uinoliag®! - 4
) - 1- pi peridinyl ]
Cychlyﬁ’f?ﬁ%le???ﬂn]’ldéycl ohexaneacet am de, 10
1- I I
= L&éﬁ%ﬁ P’P{OQ% @ﬁfg%llétﬁ\w L 1Qdimon]-nol 1 nyl 1 -
cychh[eiSar@hd:aMm}dE [(cycl ohexyl acetyl )am no] - 2-qui nolinyl]-

acid, Lithi salt.. 1
ﬁgﬁ’éq &‘?@y éﬁ@m B3N HB UJ quhwliﬁ-@amogﬁwyﬂ-
glyduﬁe aci d, _ : :
1-[6- ChI oro-5-[ (cycl ohexyl acetyl )am no] - 2- qui nol i nyl ] -
4- pN2(3h)-3eld 2 Ehyideoxyethg])amir®]-1-pyrrolidinyl]-6-methyl-5- -quinolinyl]-
0-5-[ (cycl ohexyl acetyl ) am no] - 2- qui nol i nyl ] -

Cyc%h[ﬁ%(%’g?%e Scetic acid, lithiumsalt,
gl Sbggsg-ﬁ[ﬁém% 9@@:&&159&{%&%%9&] 2”=qﬁhﬂbﬁ9§u AEREBliahyl]-4
alarfifig,cycl ohexyl met hyI )am no] car bonyl ] - 2- qui nol i nyl ] - D- pr
ol 10—?6-Chloro—2—[(3S)-3—[[(triﬂuoromethyl)sulfonyl] amino]-1-pyrrolidinyl]-5-
quinolinyl]-cyclohexaneacetamide,
N-[6-Chloro-2-[(3S)-3-[[[(methylsulfonyl)amino]carbonylJamino]-1-pyrrolidinyl]-
5-quinolinyl]-cyclohexaneacetamide,
N-[2-[(3S)-3-Amino-1-pyrrolidinyl}-6-chloro-5-quinolinyl]-
cyclohexanepropanamide,
N-[6-Chloro-2-[methyl[3-(methylamino)propyl]amino]-5-quinolinyl]-
cyclohexanepropanamide,
N-[6-Chloro-2-(1-piperazinyl)-5-quinolinyl]-cyclohexanepropanamide,
N-[6-Chloro-2-[(3S5)-3-[(2-hydroxyethyl)amino]-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexanepropanamide,
2-[(3S5)-3-Amino-1-pyrrolidinyl]-6-chloro-N-(2-cyclohexylethyl)- 5-

quinolinecarboxamide, ditrifluoroacetate,
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1- [6-Chloro-5- [[(cycl ohexyl nethyl)am no] c arbonyl ]
-2-quinolinyl] -L-proline, 20 trifluoroacetate, 4-

WO 200hb30D-5- [ [ (cycl ohexyl met hyl ) am no]c PCT/SE2004/000836
ar bonyl ] -2-quinolinyl]-1- pi perazi neacetic acid,
acetate, 1- [6-Chloro-5 - } (cycl ohexyl nethyl) amn
o] ¢ arb onyl] -2-qui noI|nyI - 4-
pi peri di necarboxylic acid, sodiumsalt, 25 1-
[ 6-10i6-ihior-2-[(BS]-8 G2 hphengetiyetshifonydpi potrotidinghssygiinolinyl)-
q% qq inolinyl] -4- piperidineacetic acid,

cyclghex ?at e,
1-[ I
i Tl O LB T TR E R S TR Rk dicRe amice,
1- [26{ Tli-6ihbors-3-[[&yclobknyimethyl jamino]carbonyl]-2-quinolinyl]-3-

o BN ) el -4 3
] o%gﬁyffg(\fﬁc E%X}g qﬁ?% ﬁ§/]]}?'_teﬁr_aZOlﬁ-yl)-l—azetidinyl]-s_

quilmlimecarljd)xmdt boxylic acid, potassiumsalt, WO

o LTRSS Byl st

cycyo%e%bmkmg -4- piperidinecarboxylic acid,
N-[ 6- Chl or o- 2- %3-[ (2- hydr oxyet hyl ) am no]

- 1-Iilpéhlaprdr [(BRE3  Lroirazel-b1v)-typyrolidinal cagenalimydk, 5
cycNhF:?aalgfce?n%gz [2-[[(2-hydroxyethyl)amn no] met hyl ] -1-pyr

qui nol i nyl ]- cycl ohexaneacet am de,
N [z&{&:hjhmm =21(BS)-$-TE- (2 -RfFa i) 5-H ahﬂmﬂbpyldyrrahamynoj
b- cycl ohexaneacet ani de, N B Chl or o- 2- [
qulqul@ﬁ' VYCIRPRPARIHIAIE, - 1-pyrroli dinyl] -5
e A e B e
qulmcﬂmly]]-cyc}phbmxmﬁmdel am de, N [ (3 95)-1- [6 ChI oro-5
:pgzy-&éﬁhll Ohef( (P o092 4 i nd 3 W pipesidiny1]-5-

quinolinyl]-cyclohexaneacetamide,

N-[6-Chloro-2-[3-(1H-tetrazol-5-yl)propyl]-5-quinolinyl]-cyclohexaneacetamide,
trifluoroacetate,

N-[6-Chloro-2-[4-(1 H-tetrazol-5-yl)butyl]-5-quinolinyl]-cyclohexaneacetamide,

6-Chloro-N-(cyclohexylmethyl)-2-[4-(1 H-tetrazol-5-yl)butyl]-5-
quinolinecarboxamide,

N-[6-Chloro-2-[(35)-3-[2-(1H-tetrazol-5-yl)ethoxy]-1-pyrrolidinyl]}-5-quinolinyl]-
cyclohexaneacetamide,

N-[6-Chloro-2-[(3S)-3-[2-(4,5-dihydro-5-0x0-1,2,4-0xadiazol-3-yl)ethox y]-1-
pyrrolidinyl}-5-quinolinyl]-cyclohexaneacetamide,

N-[6-Chloro-2-[4-(1 H-tetrazol-5-yl)-1-piperidinyl]-5-quinolinyl]cyclohexane-
acetamide,

6-Chloro-N-(cyclohexylmethyl)-2-[4-(1 H-tetrazol-5-yl)-1-piperidinyl]-5-
quinolinecarboxamide,

6-Chloro-N-(2-cyclohexylethyl)-2-[4-(1H-tetrazol-5-yl)-1-piperidinyl]-5-

quinolinecarboxamide,
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| ycine, 15
%I—%/Z-[(SS)-S-[(Z- Hydr oxyet hyl ) am no] - 1- pyrrolidinyl]-6
WO p@tthgd3e5- qui nol i nyl ] - cycl ohexaneacet an de, PCT/SE2004/000836
N[(3S)-1-[6-Chloro-5 -[(cycl ohexyl acetyl)am no]
-2-quinolinyl] -3 -pyrroli dinyl] - fi- alanine, N
[6-Chloro-2-[(3S)-3-[[(triflXoronethyl)sul fonyl]
amno] -1 -pyrrolidinyl]-5- 20
qui m@hldw-ll\]-(og/ylﬁbh@mmaﬂ??)@[(aﬂj—ﬂel, 1-dioxido-4-ox0-1,2,5-thiadiazolidin-
[6-Chl or 9- 2- [ (39) - 3- .
Z'Y&W‘T%%déllﬂ?}'%ﬂyﬁo AeGEReRrEdhyl 1 ami no
-1- Tohd il 1 B-10L i oiyla] =0 € i.de.
v PSR T et GR O s g AR AR A fice, or
N-[6-§inloroi2-Hyl[{trifluarpoiedhyd)salfiep] panalri -giperidimyl }-5-quinolinyl]-
{;}Lhk& Chl or o.-dZ- [ met hyl [ 3- (net hyl ami no) pr opyl ] am no] - 5-q
Y RGeS IRy ¢ | ohexanepr opanani de, N-
or A b @nBc Aty abedpttE 3at, PYddroSofdbiviRd bilybné HekQtexanep

ropanam de,
N-[ 6-Chl oro-2-[(3S)-3-[(2-hydroxyet hyl)am no]-1-pyrrol

pha't-f?%%?h@%&%%@g%ﬁi Qéllgyc?f rc%ﬁ%laﬁﬂ ﬁq"l%gl%{qu ?1%3 %z& %aysé)on%éniently be

emplOyetth€lu@e Bhse 2aleysilcR RS %Y bikah Yhekal sbtt for example sodium, an alkaline
gui nol i necarboxam de, ditrifl uoroacetate,

earth gapial sal Sersxpaplespicigm/ qy graggesiupgan organic amine salt for example

. -.Chl -(_-- - I QX V1) sul f ] -1-pyr
G ik P P e
dibévzlyn{iin, o, §-dbdng iS)hyBanaiya e amino acids for example lysine. In another
aspe}s\o{:t,p\if}gerfg lt}%egzlo%ogpg 1sq5sl111|fg<[q<lerlttpy3(/| {ﬂ(,: Xtﬁ%@[}%ﬁ nieq%&?};eaa\rgnmda?}@}'tiqy salts

1o . . : et j i ne.
RSl ORI, oy P s SRR, W o
saltd fcamed mdihrphlopt®ricqmil sulphnec agith OKeens thay be more than one cation or

o T P FSEER b d P) e

anions. A preferred pharmaceutically acceptable salt is a hydrochloride or sodium salt.

Prodrugs of compounds of formula (IA) that may conveniently be employed are
compounds which are hydrolysed ir vivo to form compounds of formula (IA). Thus for
example where compounds of formula (IA) include a carboxy group, these may be in the

form of pharmaceutically acceptable esters or amides.

Pharmaceutically acceptable esters of formula (IA) for carboxyl groups include
C1.calkyl esters, for example methyl or ethyl; C;_¢alkoxymethyl esters, for example
methoxymethyl; C;¢alkanoyloxymethyl esters, for example pivaloyloxymethyl;
phthalidyl esters; Cs.scycloalkoxycarbonyloxyCi.galkyl esters, for example
1-cyclohexylcarbonyloxyethyl; 1,3-dioxolan-2-ylmethyl esters, for example
5-methyl-1,3-dioxolan-2-ylmethyl; C,.salkoxycarbonyloxyethyl esters, for example
1-methoxycarbonyloxyethyl; aminocarbonylmethyl esters and mono- or di-
N-(Cj.salkyl) versions thereof, for example N,N-dimethylaminocarbonylmethyl esters

and N-ethylaminocarbonylmethyl esters; and may be formed at any carboxy group in
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N-[6-Chloro-2-[(3R)-3-(1Htetrazol -5-yl)-1-pyrrolidiny
wo reosAesd ol i nyl ] - cycl ohexaneacet am de, PCT/SE2004/000836

N-[6-Chloro-2-[(3S)-3-[[2-(2H-tetrazol -5-yl)ethyl]

am no] -1-pyrrolidinyl]-5-

qui nol i nyl ] - cycl ohexaneacet &% de, N [6- Chl or o- 2-

[ 4- (4, 5-di hydr o-5-0xo0-1, 2, 4- oxadi azol - 3-yl ) - 1- pi peri di
the ﬁ()ihﬂ)etﬁlds bbthguinnedtiony Ah-ig ybloeiexable aset 6 eBapound of the

[ 6- Chl oro-2-[4-(4,5-di hydro-5-0x0-1, 2, 4- th| adi azol -3

1nven>t,11051 CQut3INRG 3 HY‘#%S] guoup is, Tor example, a pharmaceutically-acceptable

o PR UL ORGSR PGEL BB o procucs o ey,

groug. Phymhawketiatis acetptablakesters fori Hyldrxmyaadedi@Cegall%oyl esters, for
5 exall‘npg/a&’agf %{grﬁ 2%{%!3}%%9'_}% tggtte{sa\%&rem the %I?lellty}/ g1]oup rrgalgll br;:oslulbsr]t%{[llted

w1t}§a1§iﬂo9de%)l}"o§ |y Qb&'ﬂﬁﬁé’d ﬁ%hb_yér)dl 2c] Ak B SR AR 102 e¥hrhBle

yl ]-5- "qui nol i necar boxam de,
4- mmqome@mlbm@o;zl esesInd3h- Nﬂ(dimeﬂlglmz@hetﬁy&bl)myhestws 1-p
yrrolidinyl]-5-quinolinyl]- cyclohexaneacetam de, 25
N-[ 6- Chl oro-2-[(3S)-3-[2-(4, 5-di hydro-5-o0xo0-1, 2, 4- oxad
PhatrBZd@utiSal ¥yl aceégiabiy hmides are similarly in-yivo hydrolysable to yield the parent
yrroli d| nyl ] -5-qui nolinyl]-cycl ohexaneacet am de,
10 ac1<£\|a s@lkylamides such as acetamide.
[4 (1H-tetrazo| 5-yl)-1-piperidinyl]-5-quinolinyl]cycl
ohexane- acetam de, 6-Chloro-N-(cyclohexyl nethyl)-2-
The[plesehtinventicazolth&-proyidds pproeedsdonphk preparatidfl of a compound of

forr@ﬁ@{%]AL)lrag%Rfr boé%pgp,d}{magppﬁgujlczgly acceptable salt, prodrug or solvate

therkdF,; %M&Eﬂéﬁ‘é@é gitie¥:! ) - 1-pi peridinyl] -5-
gui nol I nec oxam de, WD 2004/ 106305 PCT/ SE2004/ 000836

15 24

60)?%"!‘ lkgg&x%gaf?gﬁﬁ@gﬁtw 3 2-1(3S)-3-(1, 1-di oxi do- 4

2-yl)-1-pyrrolidinyl]-5- [i %ﬁ( oxam de,
N-[ 6- Chl or o- 2- (4-cyano-| - F&Zr di -5-quinolinyl]-cy
R

cl ohexaneacet am de, or (R
N-[6-Chloro-2-[4-[[(tri yl'Y&ul f onyl ] ami no] - 1-

pi peri di nyl ] -5-qui nol |

20  wherein L' represents a leaving group (e.g. hydroxyl or halogen) and Y, Z, R', R*, m, p

and q are as defined in formula (IA), with a compound of formula (VA),

H,N— (CR®RS),—R®
(VA)
25 R?, R’ , R® and n are as defined in formula (IA); or

(b) reacting a compound of formula (VIA)
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5 cycl ohexaneacetam de. or a pharmaceutically

acceptable salt, prodrug or solvate of anyone thereof.
wehasneseut i cal |y acceptabl e salts of conpoundBCDSE2004/000836

formula (1A) that may conveniently be enployed

i nclude base salts such as an alkali netal salt for

exanpl e sodium an al kaline 20 earth nmetal salt for

exanpl e cal ci um or magnesi um an organi c am ne salt

for exanple triethylaninfckgpgﬁhnugne,

N- et hyl pi peri di ne, N-ethyl pi peridine, procaine,

di benzyl am ne, N, N-di be q Or am no acids

for exanple lysine. In § r gspect, where the

conpound is SUffiCi%&gl”<L?“ ~itable salts include

acid addition salts wch as n¥thanesu|phonate,

fumarate, hydrochl oride, hydrobrom de, citrate,

mal eate and 15 salts fornmedVih phosphori c and

sul phuric acid. There may be nore than one cation or

ani on dependi ng on the nunber of charged functions and
the val ency of the cations or anions. A preferred

har. tically acceptahle salt . is a drochl ori de or
whEBE et R Tt Bl 468 ‘G GurpBURGR B W or IR ogaeynd of
forthin@i(vim@y, conveni ently be enployed are 20 conpounds
whi ch ar'e hydrolysed in vivo to form conpounds of
formula (1A). Thus E@(o)exa(rpheﬁvmer-ﬂzcorrpounds of
formula (1A include a carboxy group, these may be in
the form of pharnmaceuti calVHAacceptabl e esters or

am des. Pharmaceutical |y acceptahl e esters aqf .f a
Wh L PR g1 G E G B Y TR BBy Bty Gnd n are
as deRheEHATRNBIAMBANYdr Oor ethyl; Cl_6al koxynet hyl esters,

f

or exanple nethoxynethyl; Cl_6al kanoyl oxynet hyl
esters, for exanpl e pival oyl oxynethyl; phthalidyl

est ers; . cloal k ar bonyl oxyCl | k er,s .
© PR i A S SR TR § B of Ry GEASHSove where s s
1 anth B1$bNRY, agicny b 68hpyindasttieisula (VI ANl €

5- net hyl - 1, 3- di oxol an- 2-yl net hyl ;

C1_6al koxycar bonyl o{@thyt—¥ster (CRFR) exRApl e 30

1- met hoxycar bonyl oxyet hyl ; apinocarbonyl nethyl esters

and nono- or di- (S ﬂ%)wersions t hereof, for

exanpl e N, N-di net rbonyl net hyl esters and

N- et hyl am noca(l:go) e esiers; and may be forned

at any carboxy‘group in 2004/ 106305

PCT/ SE2004/ 000836 25 the 8aﬂﬁ§unds of this invention

An in vivo cl eavabl e ester conpound of the

i nvention containing a hydroxy group is, for exanple,

a pharmaceutical | y-acceptabl e
wherein L” is a leaving group (e.g. halogen, paratoluene sulphonate or methane

sulphonate), and all other variables are as defined in relation to formula (IA), with a
compound of formula (IXA), H-NR!)-R*-R", wherein R, R'® and R!! are as defined in
formula (IIA); or

(d) when Y is N and Z is CR>, and R%is a group formula (IIA) wherein s is 0 and R’isa
C:-Cs alkylene group which may be optionally substituted as defined herein above with
respect to formula (IA), reacting a compound of formula (VIIIA) as defined in (c) above

with a compound of formula (XA) or (XIA)
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ester which is cleaved in the human or ani mal body to

produce the parent hydroxy group. Pharnaceutically
wa@emepoa e esters for hydroxy include Cl_6al ke@yE2004/000836

esters, for 5 exanple acetyl esters; and benzoyl

esters wherein the phenyl group may be substituted

wi th am nonethyl or N substd’t uted nono- or di-

Cl _6al kyl am nomet hyl, for exanple

4- am nonet hyl benzgy! esters and o

4- N, N-di net hyl_gginorBthy| benzoyReSteys.

Phar naceuti cal Ty accept@®e am des are XM arly

i n-vivo hydrolysable to yield the parent 10 acid, and

i nclude Cl_6al kyl anmi des such as acetam de. The present
wheirein eviteiaom RF s sinesblpdefiried asctathpr eanestsorf ofrthe hkkene or alkyne and

repar at.i .of a conpound of fornmula (]J]A) as defined.
confhitian i 1 gyas AERIR oic laa%f?éﬁégsﬁims arpulagfiag ggtionally
foll&&ecﬁs’}Xﬁ&&og&ﬂb%ﬁ?%acgp&' gh conprises either: 15 (a)

react’ing a conpoun formula (I1VA) CH2)m (O L
(R4)qg (R(NA) 20 wherein L1 represents a |eaving group

© Wiy KGR 13 A 3P TE SRR ol AtnA LoeBiniR 0 RS (cr,
and ROP MUINRANA) redddibb a CORPFOANOMBrmuAV 1A %s [Aefind®Pin (BPabove with

and n are as defined in formula (1A); or (b) reacting
a cognpoyng efiframeta @didvul a (VI A) WD 2004/ 106305
PCT/ SE2004/ 000836 26 1CH2)Eh-NH2 \' (R4)g (Rl) / Y-~z

P (VIA) 5 wherein Y, Z gt %ﬁﬂﬁgl p and q are as
defined in formula (1A, wth a conpound of
wherein L is a leaving group (eg. trialkyltin, dialkylboron or zinc), followed by reaction

with a compound of formula (XIITA), HNR? 1R22, wherein R?! and R? are as defined

above;

(f) when Y is N and Z is CR>, and R®isa group of formula (ITA) where s is 0, R’ is (CH,)
and R!% is -NRR%, reacting a compound of formula (VIIIA) as defined in (c) above with
a compound of formula (XITA) as defined in (e) above, followed by an oxidation reaction
and then by reaction with a compound of formula (XIIIA) as defined in (e) above under

reductive amination conditions; or

(g) when Y is N and Z is CR?, and R¥isa group of formula (ITA) where s is 0, reacting a
compound of formula (VIIIA) as defined in (c) above with a compound of formula (XIVA)

gl
\/R\ 10
R (x1vA)

wherein R” is suitably defined such that saturation of the alkene and combination with R”
gives a group of formula R’ as defined in formula (ITA) and R'? is as defined in formula

(ITA), followed by removal of any protecting groups; or

(h) when Y is N and Z = CR?, and R* or R* represent tetrazolyl, reacting a compound of
formula ITA; or ITA,



10

15

20

formula (MIIA) L2C(O (CR5R6)"-R2 (V TA) wherein L2

represents a | eaving group (e.g. hydroxyl or hal ogen)
W@pa4RM30R5, R6 and n are 10 as defined in forPembER004/000836

(IA); or (c) when Yis Nand Zis CR3, and R3

represents a group of fornmula (11 A) above where s is

1 and X is >NR11, reacting 2&onpound of fornul a

(MI11A) 6LCH -X- (CRBR6)N-R2 (R4)q ( R11P N L3 15

(M I11A) rei 8is | eavi ng greupse(e.g., hal ogen,
par at ol ue\ﬁggsdl’%ﬂ%ﬁame’ met ha 1’3@%&1\0’@?@), and
all other variables are aBAdefined in rel ati odl40
formula (1A, with a conpound of fornula (IXA),

H N(R11) - R9- R10, wherein R9, R10 and Rl1l are as

withl @ cbmpBuridiof f3Rni18 PN vaherdih Ais s&lﬁuﬁng.i FYAMEﬁsﬁ@l,i & Mcpnd org

is CR3, and R3 is a group formula (I erein s is
ammagiumogives pgrown oprawia/Aner Hho wewin Eh, RrayW bW’ are defined in
nafpiional ly substituted as defined herein above with
tespect to fornula (1A), reacting a conpound of
formula (VMIIIA) as defined in (c) above 25 with a
.. conpound . of forrrula3(XA%R:gr i{)ZRIQA) WO 2004/ 106305
(i) pcTvhroY duNend 956 CR 7andR ™ Rr Ry spresent 3 srpmmofjosmpla)(XVA)
wherein wherein RO' is suitably defined such that
saturation of the al kene /’éﬁ\kyne and conbi nation
with RO' gives a group of formila RO as defined in
formula (HA), optionally Il owed by a

hydr ogenati on reaction; or (e)orgg Yis Nand Zis
CR3, and R3 is a group of fornu M) where s is 0,

readfhgl aScolfgddn@ of formula IIA; or IIA, wherein ITA; or IIA,; are as defined in (h)
above with hydroxylamine, followed by treatment with 1,1’-thiocarbonyldiimidazole and
subsequent treatment with silica gives a group of formula (XVA) wherein J is S,
alternatively reacting a compound of formula ITA; or IIA; wherein ITA; or ITA; are as
defined in (h) above with hydroxylamine, followed by treatment with a chloroformate

gives a group of formula (XVA) wherein J is O; or

(j) when Y is N and Z = CR?, and R* or R* represent a group of formula (XVIA) .
0]

fN\J{NH

(XVIA)

reacting a compound of formula ITA; or ITA4
9 9
g Fw—NH, oo FweNH,
ITA;3 A,

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

treatment with base; or

(k) when Y is N and Z = CR?, and R* or R* represent a group of formula (XVIIA)
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and R10 is -NR21R22, reacting a conpound of fornula
(MI1TA) as defined in (c) above with a conpound of

wo eombedox XI1A) L 4 10 (XITA)  wherein L4 is aPCEaEING000836
group (eg. trialkyltin, dialkylboron or zinc),
followed by reaction wth a conpound of fornula
(XITTA), HNR21R22, wherein RP1 and R22 are as defined
above; 15 (f) when Yis Nand Zis CR3, and R3is a
group of formula (I1A) vvhe@\\e $is 0, ROis (CH) and
R10 i s NRI9R20, reactinmgta goipound of fornmula (VIIIA)
as defined in (c) above th\Nﬁ conpound of formula
(XITA) as defined in (e) e, followed by an
oxi dation reaction and then\by reaction with a
compound of formula (XI11A) Qs det/magd in (e) above
under reductive am nation conditions; or 20 (g) when

reacfingg qQuppeynd of forippla MAner A4 assdedingd abpvedh (Porithuethyl( HA)
j i f La (VLI
ey 1 fog RERSLITE SRR ALY e
estef Xhd/Agbse@ienRreatment/ it adiXlavd\pase2hbvestire eofipdid of Sormula
[tably defined such that saturation of the al kene
(X%);conbi nation with R9' gives a group of formula RO
as defined in formula (I11A) and R10 is as defined in
formula (11A), followed by renoval of any protecting
(1) vglremuiYp s NoK i§ NHO(R andvni is ONcamplouwhds oCR$, formuala RZBIA) aR&fined

o TR o 5ok SRS b S

28 *+X1-~R-W-CN H " 1NH2R- W~CN |I1A IIA2

(R%),
R’ °
( )p N L (XVIIIA)
with a suitable acid of formula (XIXA)
0]

(CR°RH—R?
HO (XIXA)

wherein L.” is a leaving group (e. g. halogen, paratoluene sulphonate or methane

sulphonate), and all other variables are as defined in relation to formula (IA); or

(m) when Y is N, X is C(O)NH and m is 0, compounds of the formula (VIIIA) as defined
above in (c) can be derived by reacting a compound of formula (XXA)
CO,H
(R,
R’ s
( )p N L (XXA)

with a suitable amine of formula (XIXA)
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with a conmpound of fornula PN3 wherein P is sodium a

trialkylsilyl, an alkyltin or ammonium gives a group
we@tootaoasod a |1 A, or 11 A2 wherein X, R9, W WPEGK/EE2004/000836

defined in 5 I1A or (i) when Yis Nand Z = CR3, and

R23 or R24 represent a group of formula (XVA) N HO

(XVA) reacting a compound of30formula HA, or |1A2

wherein Il Al or 11 A2 are as defined in (h) 10 above

wi th hydroxyl am ney f\olyoned®)bygPreat nent with

1, 1' - t hi ocar bonyl di i’m dazol e "And (XX¥B4®quent treat nent

i.t ilica. qi f f | XVA). wh inJ
wheflh &3 41 Zird ot 2 hRbBe gt et O efin
sulﬂ(hllq)f}étepfanH'aﬁ?otM@lﬁfaﬁhﬂeé h.as AEfinddAR r@lbBofo foRhlaeal); P

above wi th hydroxyl am ne, followed by treatnent
with a chloroformate gives a group of fornula (XVA)

i j y A S apd Z, .= ~ .and.
(@) &ggﬁ ?rlg H%ié l‘rssé;gr glgiéln%h%aéllé% %\g‘gg§ P X?%rogﬁw%%%}a&\gﬁg) i d&fined
aboMHinNcY 2 BY) derivea ok iréxgtiag 6 compontd ¢iffofranlayKXTIAA3 or
ITA4 *+X +R WNH2 *+X1~R~-W , NH2 [1A3 11 A4 20 with a
source of phosgene fol lowed by treatnent with fornyl
hydrazi ne and subsequent treatnment with base; or (k)
when Y is N and Z = ' : R24 represent a
group of formula (XV {© 2004/ 106305
PCT/ SE2004/ 000836(R1)2
p

with a suitable amine of formula (XXIA), wherein L’ is a halogen (e.g. bromine or iodine)
and all other variables are as defined in relation to formula (IA) with a suitable source of

carbon monoxide and a suitable catalyst;

and optionally after (a), (b), (), (d), (e), (), (g), (h), (), (), (K), (1), (m) or (n) carrying out
one or more of the following:
e converting the compound obtained to a further compound of the invention

. forining a pharmaceutically acceptable salt, prodrug or solvate of the compound.

In processes (a), (b), (1) and (m) the coupling reaction is conveniently carried out in an
organic solvent such as dichloromethane, N,N-dimethylformamide or 1-methyl-2-
pyrrolidinone.

IfL' 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 treatment of the
corresponding carboxylic acid derivative under standard conditions (such as thionyl
chloride in dichloromethane with additional N,N-dimethylformamide) and used in a
solvent such as acetone or dichloromethane with a suitable base such as potassium

carbonate or triethylamine.
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0O (XVI1A) reacting a conpound of fornula I1A3 or I1A4
as defined above in (j) wth ethyl chloroacetate,
wo edokooeos by reaction with (chl orosul fonyl) - caP@EEE204/000836
acid, 1, 1 -dinethylethyl ester and subsequent
treatment with acid and base gives the conpound of
formula 5 (XVITA); (1) when3¥ is N, Xis NHC(O and m
is 0, compounds of the formula (VII1 A as defined
In padnewe(c) the(redction indyebedgdriormed hyarr @gatit Bolvantcsnop as! mﬂatojﬁtnle
XVITIA) NH2 (R4)g (R ) P N L3 (XVIIIA)
N, 1%%?@§}Pme@r demgthyt- 21parrﬁ1(a1ha<>1ef>qa9&}n the Prese@mrf@ Sﬁutable
bascBgucHQs et dﬁﬁ@ rtﬁbﬁﬁg“aﬁnﬁ 8RNI GarBE2HP at(zgteﬂlperature in the
hal ogen, par at ol uene e or net hane
rangeUrgrh pngt P C tand0%d, lin piﬂemlawﬁom&@P@So a2@° G sithlafih aegiciovave or
reI atlog to forml a (IA); or (M when Yis N Xis
?nﬁl@onscorrpounds of the formula (MII1A) as
deflned above in (c) can be derived by reacting a

conpound of forrmula (XXA) CO2H (R4)g (R )p N L3 (A
In pi(b):es\i tdh, iEthewonpblhiad affommulaf(VIBANN madtdd With adOmpound of formula

6305 PCT/ SE2004/ 00083 30 H2N- ( CR5R6
(X‘A(% e\/m%%"é’lnﬁs fopveaiegy Q%F\I}’Fg GUGRGRPr %‘é’l% SOIN%HQ Sgéhas
acetBﬁftﬁfeoé g SRembi i BARG SR 20RHD e pRbRleUTb I yticand

ot h&r varia Ies are as defined’in rel atlon to
b1stﬁplnmnylmoéph@i)q d1ohloﬁd¢ p)tlladﬁum(OY doppdd, (Iodsle @(16))& Itllalsaa@e(g m
sof ornu aa&VVA as

0
wietygisingi 106 JO LR e baGioEDton Jesh LR Pl o e URBTLER it o
catall 73 Sithehs ¥<HoMum on carbon in a solvent, for example, ethyl acetate or ethanol,

and at a pressure of 3 bar.

Alternatively, if the compound of formula (VIITA) is reacted with a compound of formula
(XTA), then it is preferred if the compound of formula (XIA) 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 (VIIIA) 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), 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 (XIIA) may conveniently
be carried out in a solvent such as N,N-dimethylformamide and in the presence of catalytic
dichlorobis(triphenylphosphine) palladium, at elevated temperature, e.g. at about 70°C.
The subsequent addition reaction with the compound of formula (XIIIA) may be
performed under acidic or basic conditions, for example, in acetic acid in a solvent such as

methanol or isopropanol at elevated temperature, e.g. at about 100°C.
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(R4)g (R YZ P (XXI1A) wwth a suitable am ne of
formula (XXIA), wherein L5 is a hal ogen (e.g. brom ne
w@eooaaine) 10 and all other variabl es are asPCESE2084000836
inrelation to fornula (I1A) with a suitable source of
carbon nonoxi de and a suitable catal yst; and
optionally after (a), (b), @8), (d), (e), (f), (9),
(h)y, (i), (j), (K, (1), (M or (n) carrying out one
In porcess(fe thef reddtionfod theovinplgrondgound of feenini an@KX VIR )anapbeipetformed
obtained to a further conmpound of .the invention
by Brgieriieg 2nalpgols e sk PERINES inathe SpvARHSPaEAraph ot Faeesg (o The

subhMRbRidafiot RACESAIRAY BE carrid oRf QfRS §@Rd4r@Londifdns, fdblexample,
and ( the coupling reaction 1s conveniently carried

by using azonafollowied dyiteatudng evith dimethytsalfitleahitoplamyighasghine in a

. N.N-di met hyl f or.mam de_.or 1-nethyl-2 20 rroljdinone.
suitf 0 glveSE syt 4T euing B hing i Jofig ap Sodtum
periB@£E HSR6MtaBle s8BRhf sleh Qs 1 - HidRaR MAUPItEN ThedBAREvE Ufhation

as brono-tris-pyrrolidi no-phosphoni um

steprassabe ermvenipeibperatied pipthyresenee pf a geducing agens such as sodium
| oG i pent I
evo oSS BRNUBGTAOURRAEI. o PGP R ch
as niblidneh kthafolloidith]l Gloaiettaned etlsidi dre®@i $n CGdbinaén With @tatic acid.
25 chloride in dichloronethane with additional
N, N- di net hyl f ormam de) and used in a solvent such as
acetone or dichloronmethane with a suitable base such
In pasceflchshd cohpamd fedngil o (XIVA ik pyd-aeate®by Waction with a
2004/ 106305 PCT/ SE2004/ 000836 31 In process (c) the
hydrobarating seagayt (Bechmsid-betabigyelal3ah 1l ogans @ cotschelherage)dn a solvent

s acetoni,trile di hyl f or mam.de, or o o
(suc s T B g PR L LT Iy CiEngR B 4C to 80°C
(in AR Fom BOSE tos’ﬁ(f"b) 86r 2B 3B TGS dfen éddli%% Yd RELIY mixture

or potassium carbonate at a tenperature in the Trange
to réane mpergureZC atiding aGClution of abhsec(shiclr asf sodivnBRYdrbride in water or
. 120C, either in a mcrowave or 5 conventional thermal
wri-potasivgg gmephosphaiede swpter) Epllowied biypesobriop o tee esrnpayinghef formula

I 1A is. reacted with onmpound of. formil a y
ovafebi dput e ERR e PR PO i Rl el o s
tetr@ S BIPhenAPhBRine AR/ (IT)). The resulting reaction mixture is stirred 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 to yield the desired compounds of formula (IA).

In process (h), the compound of formula ITA; or IIA; is treated with a compound of the
formula PNj3 in a solvent (such as toluene, N,N-dimethylformamide or 1-methyl-2-
pyrrolidinone) optionally in the presence of catalyst (such as dibutyltin oxide) at a

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

In process (i), the compound of formula IIA; or ITA, wherein IIA; or ITA; are defined as
in (h) and J = O, is treated with hydroxylamine in a suitable solvent (such as methanol or
ethanol) at a temperature in the range from 70°C to 130°C. The resulting intermediate is
treated with a suitable chloroformate (such as 2-ethylhexylchloroformate) in a suitable

solvent (such as dichloromethane) and heated at a temperature in the range from 70°C to



10

15

20

25

30

acetonitrile, e.g. at anbient tenperature (20C), in

the presence of catalytic 10 bistriphenyl phosphi ne
waelc@hhaeBizie pal | adi unm(0), copper (1) iodi de anPCEHSEZ84000836

(e.g. triethylam ne). The subsequent hydrogenati on

reacti on may use hydrogen gas with a catalyst such as

5% r hodi um on carbon in a sévent, for exanple, et hyI

acetate or ethanol, and at a pressure of 3 bar

150Bb SRR Bt b “fBSn&Eéi?{ Aliagnotiofcrivhen fs
Hea%&{t%?élge?hjéﬂ%v&uﬁg R %t?lfl f %E@égfoo %éﬁdﬁ%m&laszole ina su jitable

pre-t reactron w I'Ng reagen
solve@t GuclP adetrapydyfutH) dndaddifenansilieh yridsasd ab@&a%aﬁ]bouﬁﬂs of
an organi ¢ solvent such as diethyl ether or
the fasmudehifdpof uran at a tenperature in the range from
e.g. 0C to 80C, in particular from60C to 70C, for
about 2 to 3 hours. The pre-treated 20 conpound is
then reacted with the co und_of formula (VIITA) in

In prefeshid b eseamppaung of Samuimiles paléu detrgated with phpsgene or a
phog%el‘illé%gh%leﬁf gh&} @Qg@?@%@lﬁ b BRI SR RucBRE dfhloromethane)

adium cata
withila sinkablopdse {$uchias (rititiphanipkep Fthe prhsuitix) cmmpmmd ¢ fratheadéeated with
net hane .adduyc

fon{l%lrpblléi?:ag?rltﬁ?aglldﬁhlgﬁﬁgseg%g Viflﬂ'b#%églg) el assmm%ydromde) ina
sult?@l&%bl@%ﬂﬁﬁdﬁ Jsﬁﬂéihzﬁ%ﬁ 49 tgﬁﬁra&% it Qt gé ﬁogay l%ﬂ Bi50°C to

I'n process (e), the reaction wt
g1va:thﬂpbumﬂ afmfoondubiah¢ Kirm@)a @AY. conveniently be
carried out in a solvent such as NN-di net hyl f or mam de
and in the presence of catalytic

In p%d’é@sl Qnohe é&&bb@ﬁ%ﬁbﬂ%ﬁ tnm?nﬁn@@h&ahm3 1K) £¥at 8Fined

enperature, e.g. at abou he subsequent

abO‘afdm @) 1@rﬁren@dc‘tltfmﬁh)olnch}m@metammmbl@fsorvemr@m@ gsXicetonitrile)
i Sho B R e B 5 BeRLALS Brc o

e okl SRS s PRSI gy
estepirog @s &bl JolvenhGucte ax:dlcldnr(m]f}etth) wndiylbseqrepotsertimeit with a
erforne

Suit%tﬂé%?ﬂgc 5 RhSBAStE AriHbEnd %sw%@leg%s Eﬁ‘éﬁggﬁgpmﬁhmw

to gfR tRE B6ERA cb oulm%ftl%’i%ﬁﬁﬂl'dgm oxidation reaction rmay
be carried out under standard conditions, for exanple,

by using ozone followed by treatnent mnth
In oRosPo i Slahe BB uRBRRIRIRE "or by uei ng-osm um
dicHl&robR¥tigRerBMshosPihé)palladium(IT) and the reaction may be carried out in an
inert solvent such as N-methyl pyrrolidinone, at a temperature between 25°C and 150°C,
preferably 100°C and under a 1-15 bar pressure of carbon monoxide, preferably 6 bar to

give the desired compounds of the formula (VIIIA).

Compounds of formulae (IVA), (VA), (VIA), (VIIA), (IXA), (XA), (XIA), (XIIA),
(XHOIA), (XIVA), (XIXA), (XXTA) and (XXIIA) are either commercially available, are

known in the literature or may be prepared using known techniques.
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periodate in a suitable solvent such as 1, 4-di oxane

and water. The reductive amnation step may be
weeownamisent |y carried out in the presence of aPCESERD4HE0836

agent such as sodi um cyanoborohydri de,

tri acet oxyborohydri de or sodi um borohydride, in a

pol ar sol vent such as net hatfol , et hanol or

di chl oronet hane either alone or in conmbination with
Corapatnids oAfirchula (MIIA) aps noves sorfipgunds hed Sanpofitthenispect of the

i Vot pi g e bt e P8R O LR 2 e given
her&ndred: %bﬂﬁk%b&k%s?’ dﬂ&%&ﬁ&ﬁﬁle@ Earf6d 1%?(%@ ‘Bk %?128?6& rﬁgth%(%s_ In

solvent (such as diethyl ether or tetra ura
particul angnpaunde of fortk (VAHAS of pualo@Es wheBOT is CLF] and Z is N can be
eéJar#)cu.l ar from60C to 70C) for about 2 to 3 hours,
PICR %ggfeﬂfng the reaction m xture 15 to room
tenperature and addi ng a solution of a base (such as
_sodium hydroxide in water or tri-potassium
@ or tRepeAHempouDd ofEarewja BV Abwed by a sol ution of the
conpound of forrmula (VIVA) .in a solvent (such as
NN di et hyl f or mani de) and zé.aﬂ_é%(ﬂ)hﬂ catal yst (such
as tetrakis(triphenyl phgsphipe @L‘Ladi um (I'1)). The
resulting reaction m xt S & rgﬁl at a
tenperature in the range om 25C to 90C (particularly
from 60C to 70C) fog:;& 20 24 hours to yield
t he desired conpounds bf formula (1A). In process (h),
t he conpound of formula II{%\Q@ I1A2 is treated with a
compound of the formula PN3 ih a solvent (such as
t ol uene, NN-di net hyl f or mam de or 1-net hyl - 2-
rrqlidinone), optional ly i he .presence of gatal yst
wheh I oA lyrine Shedbe BrdtyBr FRREED 4008 kA fpnd q e
as deARGRInfoAANIL QLAY nd &Rof Y Tor%" Q6 RSshd(the othePR (CRBRPEN where 1.2
of formula ITTAI" or 11 A2 wherein I1Al or Il1A2 are
is aglddfingd dn zedatidnrfo fonmula (VIIA), ovith & compeunsibfifotrhula (VA) as defined
aboh%/-dr oxylamne in a suitable solvent (such as nethanol
oF ethanol) at a tenperature in the range from70C to
130C. The resulting internediate is 30 treated with a
__suitable chloroformate (such as
(i) 2- eeapjingacpmpered of rmutae XV suitable sol vent
(such as di chl or onet hane) h_e_g@gg at a tenperature
in the range from 70C to WO 2004/ 305
PCT/ SE2004/ 000836 33 150K glvqH4e desired
conpounds of the fornulf . Alternatively, when J =
S, treatnent of the q)y /l ami_ge adduct with
1, 1' -t hi ocar bonyl di i(R e ty7a suitable solvent
(such as tetrahydrofuran) and addition of silica
yi el ds the desired conpoundy/iaf

wherein R}, RY, m, p and q are as defined in formula (IA), Y’ and Z’ are as defined in
relation to formula (XVA) with a compound of formula (VIIA) as defined above. Reaction
conditions analogous to those described above in relation to steps (a) and (b) are suitably

employed.
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the formula (1A). 5 In process (j), the conpound of

formula 1IA3 or I1A4 is treated with phosgene or a
w@bwggesses equi val ent (such as triphosgene) i n BCT/SE2004/000836

sui tabl e solvent (such as dichloronethane) wth a

sui tabl e base (such as tri eti%yl am ne). The resulting

conpound is further treated®wth 10 fornyl hydrazi ne

and this subsequently with a base (such as potassi um
Cotnpalrmolx ioflfyrmiute KVAMandH ElAciry eiftier comaterasilyretdilablel dre known

. .at_a tenperatuyre in the range from50C to 130C to
n t@% lieralyre ogaay Sd’r%ﬁ?fg‘ﬁﬁ%k‘&“’ft tRehmigistul a (1A). In
process (k), the conmpound of forrmula I1A3 or |I1A4

wherein I1A3 or 11 A4 are as defined 15 above in (j)
Coinpounds af sl (K \EliThy) are kitlwr dkaceh an theiliteratuseidt mby be prepared by

M RETNET N TR IOETITRT —
acid AR1uPdSc bid al 3 WmpelhBal iR ragée bhys ﬁfjfb@)@t? ﬂlfotﬂvled by

(chl orosul fonyl)-carbam c acid, 1, 1-di nethylethy
subsssent reduction (o thalvoeresmindmgtan{lingclerissti i witenstemditrd eoraljtions

O PR k! Ao A D e
the $AGE WIDORE ﬁ)ol?(UIOi)@) ARy 8 sl I8 REVSIPIHNES s@stitution

the formul a In process (n), suitable palladium
at thea?-pbsisorsmiap bt Gatestionalised to compounds of formula (XVIIIA) by N-oxidation

of i bR H B B o P B e acid o
a tefpePniFB ik rdeldl0°€itH 80%:) Al fﬁi&ﬁ&%ﬁ{}fﬁ%ﬂdﬁ o REDVRRY gfr:rivative

25C and 150C, 25 preferabl’y, 100C and under a 1-15
by teatimenirvethod switiblrorhlonbrating degnt fsueh @s pbdsphérusaxyehdoridy ate

te t he desi gd nco y ds1 o .hze_ rrruICa (VI 1IlcglA . similar]
A e A A T
?XXI A) b eﬁf% a F rfga%%’.

and (XXITA) are er commercl y aval
are 30 known in the literature or may be prepared

i k i WO 20 106305 : ]
Cortigal 8D BAPElGRIRA 54 b REBaA St o5 Srprgpriaiehsbsituigd s
broﬁ@mhalsxqmuﬁg,ssugm ds 5 BEdhe 2fuitMBfoRRRAGE, B trdfBent with a

Jinvention. Ex es of preparation nethods for certain
Grigifard fpagent cf@idm’oezﬁmbm dioxide o Auitdhde Grignfndgeagentstihegude

. exanpl es.. O her .exa es_can be prepar.ed by anal ogous

isor A TRaERsiuit iGr i B E eBi Btk “GRFEpebin 37 SRt such
as tEFah30RIGEN 88 dIHEI Bthér, 1af a featheddttheZrdns ~BOXRR NP C, but preferentially
at 0°C. The reaction may be poured onto solid carbon dioxide or more preferably CO, gas

may be bubbled through the reaction mixture.

The appropriately substituted 5-bromo-2-halo-quinoline may be prepared by bromination
of an appropriately substituted 2-haloquinoline such as 2,6-dichloroquinoline. The
reaction may be carried by treatment with bromine in the presence of a Lewis acid such as
aluminium trichloride at temperatures between —10°C to 150°C, preferably at 120°C, in the

absence of solvent.

Compounds of formula (VIIIA) where Y is N and Z is C-L3, where L3 is a leaving group

such as halogen, R', R?, p and q are as defined in formula (IA) and m is 0, may be
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5 prepared by either (i) reacting a conpound of
formula (XVA) CH2)m-C(OL ' L (R4)qg (R / [ Y -:~1Z
W@ 2064106300 wherein L1 represents a | eavi ng gr ORQI/SE2004/000836
hydroxyl or halogen) and Rl, R4, m p and q are as
defined in fornula (1A, and one of Y or Z is N and
the other is a group CO wher3® L3 is as defined in
relation to formula (MII1A), with a conpound of
prefavediitbm dn\dpprapsiatdyf subsdtutalByymdQuipbline yeredtmegt Wwith an amine
CONpo of for XVIA,H (R4)q,. 6Y51 (R P
of f?lszﬁi}rﬁa\&%é@mﬁ@r&% S n apgyR” e a8 daﬁaedqmafplén'éé (H%)s iip & presence
o b AR ol o B s LR gt B
treatteéntvath abonidisinBagertithen a cldodndtingrageasn duitgole patladitinasealysts

inclggg &%hﬁgo%gﬁfﬂ\ﬁgg}gghési %%%%\ﬁpﬁé@ %ﬁsﬁ Qhae) regcqgon(rg y gg gam'ed out

in aRSldrEANF 50908 :f@meﬁmgﬂﬁﬂ?iﬁgﬁe, af 2 F tBreEMMBen®HC and
(XVIA) are either co cially avall abl e, are known

150P@, prbferdbly @0GHCLarel wxdenm Y- 13bap prpatre df cabmgmionoxite, preferably 6
t echni ques.

bar. The 2-cﬁlorine may be introduced by treatment with an oxidant such as hydrogen

peroxide in a solvent such as acetic acid at 65°C followed by treatment with a chlorinating

agent such as thionyl chloride or preferably phosphorous oxychloride at a temperature of

120°C.

The appropriately substituted 5-bromo-quinolines may be prepared by literature methods (J
Heterocyclic Chem., 1967, 4, 410, Khimiya Geterotsiklicheskikh Soedinenii, 1988, 8,
1084).

Compounds of formula (IA) can be converted into further compounds of formula (IA)
using standard procedures. For example, compounds of formula (IA) in which R?
represents a halogen atom may be converted to a corresponding compound of formula (IA)
in which

R? represents a C1-Cg 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.

In a further example of the conversion of a compound of formula (IA) to another
compound of formula (IA); a compound of formula (IA) where the group NR’R
represents NH, may be converted into another compound of formula (IA) wherein R'?
represents H and R'* is as defined in formula (ITIA), by treatment with an appropriate
aldehyde (for example a suitably protected hydroxyl-acetaldehyde) in a reductive
amination reaction. Suitable reducing agents include sodium cyanoborohydride,

triacetoxyborohydride or sodium borohydride and the reaction may be carried out in a
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Compounds of fornula (XVMA) are either known in the
l[iterature or may be prepared by 5 nitration of the
we@oroseeqendi ng 2- chl oroqui nol i ne under st andarPRICT/SE2004/000836
conditions (such as nitric acid and sulfuric acid at
a tenperature in the range of 0C to 100C) foll owed by
subsequent reduction to the3dorresponding aniline
“derivative under standard conditions (such as iron
polap cultent, suale a4 inethandldethimad oo dichtoromethaneleitheabione anih combination
et hanol.. at a tenperature in the range of 20C to
Wlthl%f@k‘,‘famﬂlternatlvely a suitable nitro derivative with
no substitution 10 at the 2-position nay be
functionalised to conmpounds of formula (XVIIIA) by
It Wil bexappaiedigad bpthastiekitied imahe ag tmattin dgeprocasstsrof $heandmnd
. C i tian uch as cet aci.d in.acetic .a
inve§ 3 iRt Fori-BOTa] R P oo ooy s i (o eline
reagefR\R kb ARedifle béxﬁ;ﬁ&ﬂﬁ@ by el id N@%)ﬂo\/&tedmy ﬂrb@@ﬁﬁ?%&)ups. Thus,
with a suitable chlorinating a such as phosphorus
the preparation plide gpmpoynsyol Farmmlad; abh‘ee maygwoble, §Qarigus stages, the

addi%i%ﬁ\%)écri trglgg%/a(ij t f) §1¥e (%OI‘HE ?i;?%ggl}%y %}‘Bﬁ) ol ebp%{){egtlo a5ndnc%eprotect10n of

funatiohhl gbﬂibd ia I‘desbhﬂb@d[ irﬂBtdte’@lvagﬁﬁﬁﬁs in (ﬁ(gﬁilﬁ@ Ohemishfy', edited by
f or nmul %r epared froman appropri at el

TWd %q@mm BEFnsm lﬁﬁﬁﬁrﬁé‘? Jieaf Fratechvt Praups iy Orsaaic SyntResis', 2nd
edxt% bT‘WD feefls GhsP (fi/f%tﬁ‘%l@ 119%« feh?@ @9 with a

nar reagent |'owed ca di oxi Su tabl e
Gi gnard reagents include 20 i sopr opy! rmgne5| um

chlorld ion may be carried out i
Thepousdh fofrnt o HA3 Showoprals Bruraraie SptarfiyEay
accéphdbiE sal@dr S%I\Iaﬁ‘e'm%@f %fe@ erab B a%%&&hé’ip&lt 86 as a hydrochloride,
preferential at 0 The reacti on nmay be pour edy ont o
hydsdvmrdid@aplmsphm @mtd@, fblmmr@tpsnplﬁe&eﬁaamtgs cQcee, gaslatepay

th ti 1 Xt . 5 Th )
medigreRBotife o7 RfehihdfRE o Ph RS el saf Shehaf asacinayor
otd@ﬁuﬁf QRARHe aﬁﬁ@@hﬁ@ll?r%cep@szl@&hlﬁpw WEl hapBlidugs such as
substi tuted 2-hal oqui noli ne such

phalzn?@ewﬁl%ﬂhlb'@ﬁmnmhmstm andrplarmeeeiicriin aceaptable amides ey by
t in the presence of a Lewis acid

prepa;e%ﬂisq?sgnémﬁ%ﬁtpoﬁl%mn?thrglgschI oride at tenperatures between
-10C to 150C, preferably at 120C, in the absence of
sol vent. 30 Conpounds of formnula 1(iVI VA) vvhere Yis N

In adypigher aﬁlgeceth%nvqmep erqvades & componpdd AhfEIHABEuch as
hal ogen, R1, R4, p and g are as defined in formJIa
(IA) and mis 0, may be WO 2004/ 106305
PCT/ SE2004/ 000836 H,),, —X— (CR5R6)n—R2

IB)
or a pharmaceutically acceptable salt, prodrug or solvate thereof,
wherein pis 0, 1 or 2;
each R! is independently selected from haldgen, or optionally substituted C;-¢ alkyl,
mis0, 1,2 or3;
X is C(O)NH or NHC(O);
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prepared from an appropriately substituted
5-brono-quinoline by treatnent with an am ne of
wo eombeaox XXI A), where R5, R6, n and R2 are asPCESE2084000836
in formula (1A), in the presence of carbon nonoxide
and a pall adium catal yst, followed by introduction of
the 2-chlorine by treatnment3%ith an oxi di sing agent
then a chlorinating agent. Suitable palladium
nisdhfla? ys8s 5 i ncl ude
Lghl or obi s{tri pheny| phosphi ne)pal | adium (11) and th
eacgl‘a@{lﬁ? §¥ rkay2h @P%a?rrqeaey é«ﬂ@ctef ﬁowxdffeﬁep o Sj1odkyl, gn&? and R°®
er Wi ! i
o2 AR A Ay o TREHEA R LS g
R” isran optiemallyfsubstitied cpelnalkyldeoupr ef erably 6 bar. The
nt r oduced

2-.chl ori be, | b t .wWth
oGS hEE ST SR Ao s SRLTERS SR o

ORGSRACRRTR®, afieft R 2P §rekid RpBishchity tEIeataERh lgf'dr&e"fl, optionally
chlorinating 10 agent such as thionyl chloride or

subgfitated Cahiajkphasserionally subsiiekadoryickhelkyl onart eptimmely substitfted

: appropr i gt el v,subst it ut.ed 5-br - gui nol i he
nerch 07 U3 BPR OB 24 RS AR e B Bl B e omm
an dplienally si®6ttutedl hefetOcyckb iriftp Yhidkeingy 0bisthinl ddaitRaki Heferoatoms, and
Soedi nenii, 1988, 8, 15 1084). Conpounds of fornul a
may fusthepeampyisedBidgEE SEURS it o furt her conpounds of
qEquqybg (1A) using standard procedures. For exanple,
conmpounds of fornula (1A) in which R2 represents a
andfeatloBé1s iadependenylybelectedirmt kalogen @ aptibhabpaibsiitngd C;_salkyl,

WiEEGEOUR et HRGRP 6. § 50 B 1D s O, g fragen. Z i
CRY SROEN m&ﬁleRzﬁ%kFXk¥J[§1%’gﬁ§lingﬁlprom de) in the

presence of” a catalys as [1, 3-
bi s(di phenyl phosphi no) propane] di chl oroni ckel (Il) in a

ol vent ch t et drofuran. 25 1n a further, .
Cerf o B o By B LN e P SsredtsRRge dorms. 1o will
be unliéstdod tRAAhRVentic ENRBMPaREs AIPEEHhRiE hitl optRaFRERBHYE the

of formula (I A) where the group NRL3R14 represents

comyepnéfesf foanela tlRrand anixivres thereehiacludimgpecamntest Fautomeraand

misp SV PREE T8 ot ] SR B N ke opr e

al dehyde (for exanple a suitably protected
hydr oxyl - acet al dehyde) in a reductive 30 am nation

For ihepvoidsnce of flqubbieis hereby inateddlpt Aasnymberingend slgfipiion of groups

BNk e S EL P ALY 80 38 g o
that\> 3 061t €6 3D 6 v i Tt G20 ANME A ).

In an embodiment of the invention, in formula (IB) Y is nitrogen and Z is a group CRs,

In an embodiment of the invention, in formula (IB) pis 0 or 1. Where pis 1, R'is

preferably arranged ortho to group -(CH,),X(CHy).R? on the ring.

Preferred groups R! in formula (IB) include halogen, such as chloro, fluoro or C;-Cg alkyl
such as methyl, optionally substituted by a substituent selected from hydroxyl, halogen and
C,-Cs alkoxy. Preferably R! is chloro or methyl.
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37 pol ar solvent such as nethanol, ethanol or

di chl oronet hane either alone or in conbination wth
waemtilesdaxi d. It will be appreciated by those BKI/BE®04/000836

in the art that in the processes of the present 5

i nvention certain functional groups such as hydroxyl

or amino groups in the startihg reagents or

i nt ernmedi ate conmpounds may need to be protected by

protecting groups. Thus, the preparation of the

conpounds of farnula (| above may involve, at _

Tn RGN Bh e Ty GOn AP TR (s RSy 1M gr bl s 0.
nore protecting groups. The protection and
deprotection of functional groups is described in

In anpRmgtodionény of thednpsntion, idrfgamile (B)emissd, rlyor,2, end peteriyly has 1.
J.WF. MOme, PlenumPress (1973) and 'Protective
Groups in Organic Synthesis', 2nd edition, T.W

In f6HRER e NWhdte R°Mnd W Sgeti¥ vadr thB tAHEE LRAE B WARR Hey afd'Both
ttag‘(*)%;{pounds of formula (TA) above may be converted fo a
a

fereeycydedlkyl ring; #dppeebirebly gloyclopropyl sing.e t her eof ,
preferably an acid addition salt such as a
hydrochl ori de, 15 hydrobrom de, phosphate, acetate,

In dnibdtihent offtledmtemtiohdintfomhda (IB)ehed RS atkRY Rl drogen.
nmet hanesul phonat e or p-tol uenesul phonate, or an al kal i
netal salt such as a sodiumor potassiumsalt. O her

In aﬁ%@fLﬂEﬁﬁﬁéﬁ& Bfﬂeliﬂv&?i%ﬂ%%}rﬁﬂg Zﬂg}gﬁlrgﬁrggﬁlﬁ a égﬁogﬁﬁgfksipgroup,

S as pharmaceutically ac sters
mopimeimmbbut Ceatycjoadicy epicablea @srbd€gcyvhyalbd ringr ejfiasigmteferably
2 USi ng.conventi onal m.=1t hods.. 20 In a further aspect the
R” 5 ) SRS SHov e CXCIeBRsbiing of formila (1B) &) LCH
m-X- (CR5R6)"-R2 (R4)a RI1) Y~Z ( P (IB) 25 or a
phar maceutically acceptable salt, prodrug or solvate
Optidnel bbtituenth éordharripg RS i forfuter (IB) include one or more groups selected

from halogen, haloC; galkyl, Cy.¢ alkyl or S(O)¢ RSO, where f1s 0, 1 or 2 and RYis
Cialkyl. In particular, R* may carry one or two substitutents which are in particular,

fluoro, methyl or trifluoromethyl.

In formula (IB), where R is cyclohexyl, substitutents where present are preferably situated

at the 1 and/or 4 positions of the ring.

Preferred optional substituents for C;.salkyl groups R* in formula (IB) include halogen,

hydroxy and C;.¢alkoxy, such as methoxy.
In an embodiment of the invention, in formula (IB) q is 0. .

In an embodiment of the invention, the compounds of formula (IB) are selected from

compounds of formula (I1IB)
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each R1 is independently selected from hal ogen, or
optionally substituted Cl1-6 alkyl, mis 0, 1, 2 or 3;

wWX2008/1¢€30) NH or NHC(O); WO 2004/ 106305 PCT/SE2004/000836
PCT/ SE2004/ 000836 38 nis0O, 1,2o0r3; each R5 and each
R6 are independently selected from hydrogen or
Cl 3alkyl, or R5 and R6 todg¥ther with the carbon atom
to which they are both attached fornms a C3_6c¢cycl oal kyl
ring, R2 is an opti Ona|)d-)L——SL(@ﬁ5Rb}J Zycl oal kyl
group; 5 one of Y or Z ijs nitrogen "and the other is a
group CR3 where REh or a group R7, OR7,
SR7, NR7R8, where R7 @ are| i ndependently sel ected
from hydrogen, optiona S tut ed Cl_10al kyl, an
optionally substituted yI'Ror an optionally
substituted heterocyclic group, or R7 and R8 together
with the nitrogen to whi cHllbhey are attached form an

i1 § yo sups cI| in C

whBR e AT RoRd 1 B DR BR R oy Bl o0

conprise bridging groups; giso0, 1or2 and each R4 is

[ ndependentl sel ected from hal oggn or optipnall
In ag, praladiei @f b 1BYAIkiPD, In fmmlﬂat(weq%ﬂw.gwnﬁqu&mét NR'R’,

, B Yis
whes? R and P rhs Wby thorf i ek itoiballe) ¥ (5

cycl opropyl group 15 Certain corrpounds of formula (IB)

o PO aeR A6 e op HaoPEa CEJSHETOR, EibBaeaiss bdeing
gro%o EHéEé p&fe@my Pd%i & Blsed SHBESDHOEI HRE s é%&HPRH @Qaﬁn@at -

foormul a B) m xtures thereof inc ud| ng race
diazphieyeleb?- 1H¥¢§t~2‘r}’igmll‘-pes t hereof also form an aspect of
the present invention. 20 For the avoi dance of doubt,
it is hereby noted that the nunbering and definition
In fofm@s OR) SOpti@nsn sablistichtseot €, RARYI godpdRf SdRY, nndl&faq%gen

of fornul distinct and separate frgm

Nty 3PRAR RS RID SUDIDR . CLPRTR o SR oI ( BGK BENRIR, -
13pn | 14 f Bgwe fnula (1B) Y

NRI S n?t relgﬁaené(ggg Z%I S Nﬁgr%‘upr)NﬁﬁRo o

NRBC(O)NRMS (O)R", optionally substituted cycloalkyl, optionally substituted aryl,

optionally substituted aryloxy or optionally substituted heterocyclic groups, where ris 0, 1
or 2, and preferably 2, and R, R* and RY are independently selected from hydrogen or
C17 alkyl, aryl, cycloalkyl or a heterocyclic group, any of which may be optionally
substituted, and where appropriatae, R'> and R'* together with the nitrogen atom to which
they are attached may form an optionally subsituted heterocyclic ring, which may contain

additional heteroatoms.

In formula (IB), optional substituents for cycloalkyl or heterocyclic groups R’ and R®, as
well as for rings formed by R’ and R® include those groups listed above for Cy.jpalkyl
groups, as well as alkyl substituted by any of said groups, and in particular by groups of
formula -(CHz)dR30 where d is 1 to 10, and preferably 1-6 and R3%is halogen, nitro, cyano,
OR'?, OC(O)R", C(0)OR™, C(O)NR?®, SR'?, S(O)R??, S(0-)R'3, NR¥*R™, -NR2C(0)-,
-NR"S(0)R"™ -S(0)NR"R™, NRPC(O)NRR, or NR'>*C(O)NR*S(0),R'® where r is
0, 1 or 2, where R”, R™ and R" are as defined above. A particular group R* is NR*R™.
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In an enbodi nent of the invention, in formula (IB) p
is Oor 1. Were pis 1, Rl is preferably arranged
W@eaohaod3es gr oup - (CH2) mX( CH2) 1R2 on the ring. BOI/SE2004/000836

Preferred groups RL in fornula (1B) include hal ogen,

such as chloro, fluoro or d-C6 alkyl such as nethyl,
optional |y substituted by a4dubstituent sel ected from
hydroxyl, halogen and C -C6 al koxy. Preferably Rl is
chloro or nethyl. WO 2004/106305 PCT/ SE2004/ 000836 39

in o ) Ot BRI AT BOUDs KR cRUbBI e RaIogen,

6 f & 160 16 1610 16
mtr% r aﬂéc%&iﬂilogél(ojw (E{Uj@k (§1i3)S stdeﬁ S(%ﬁr eﬁ%@i‘an  NRC(0)-,

NR{ S{ODRET, mmlm ;:NIBKE((BNN‘?R b ommlﬁctm)em%s(@)mi? Where RS,

RY A REES iRbesay e dd £ o5 022 AEOT i nRiclpaliot or
hetdnsbyi:ﬁé Q}Hu?s (khher&ashopRmt @A | Bﬁd RS f(‘)%%@lg\%ﬂl; thelfitrbgerPom to

‘of the invention, in formila (I
whwlerhey mat@chemn&mmmyp SHD Whlchrmmengibecrmmm fprther

ycloal kyl ring, e.g. a C or C6 cycloal kyl ring.
hete%m%m%r eferably R2 is an optionally substituted

cycl ohexyl ring. 15 Optional substituents for the ring
in formula (1B),include one or nore groups sel ected

In f?w HE) oYlesre Rnad o CEné Ry ke arybieysloaly pr btergeyglic srgps, or
whe‘P@R“eand R]S (%Sgl]el‘ %thzrh@ﬁ?rogép oﬁ1 to%@l‘?t)ﬂé? a{e a%t&ched form a

particular, may carry 6ne or two su
hetesdychic greapi nthppantay deloptionallyl subxtﬂutedﬁ)ty faydrowps —-(CHz)eR31 where e is

trifl R2
0 oraryispra?hﬁ?orgﬁaga&tm%mbiy% S i Geen kD, cpng. ORY,
oc@)k 1(86)ORS t'(‘@)NR]anékm séo}l@S'st (02540 ‘NR‘GR@ INRYC(0)-, -
erred op |onaI substituents for Cl oal k%‘z( gr oups

NRIQQRY osmm‘(‘w )NRnGKQHR'ﬁBJ ogeNR ‘CHOINB @mls cycloalkyl,

oyl O S SRE R SFRBY SO i) B0 g PR g o £ and R e
as dSRQCADERE!  AfpatldrRYQH foPR’! R '€RTpounds of formul a
(IB) are sel ected from conpounds of fornmula (I111B)

In an embodiment of the invention, in formula (IB) preferred substitutents for R’ or R®

include halogen, hydroxy and C;.¢alkoxy.

In formula (IB), suitable substituents for aryl groups R'?, R or R include halogen,

hydroxy or Cj.salkylsulphonylamino.

In formula (IB), preferred examples of R? include groups of formula (IIB)

/fxﬂ?ﬂg _R"
(IB);

where X' represents an oxygen or sulphur atom or a group >N-R'! and R" is hydrogen or a
Ci.salkyl group which may be optionally substituted by one or more substituents selected
from hydroxy, halogen or Cy.¢alkoxy;

sisOorl;

R’ represents a bond or a C;-Cs alkylene group, which may be optionally substituted,
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WO 2004/ 106305 PCT/ SE2004/ 000836 40 X (CRS5R6)"-R2 R

NR3 (Ill) where R, X, R5, R6, n, R and R3 are as
waledosnhedonbove with respect to forrmula (1B). |PCESE2004/000836

enbodi nent of the invention, in formula (IB) R3is a

group R7, OR, SR7, NR7/R8, 5 where R7 and R8 are as

def i ned above with respect t4 fornula (I1B). In an

errbodl ment of the invention, in fornula (1B) where R7

R aeyrtesefitsihydtagdashyairoxidj caghoxgr o gosp ~-NRISR pasbetiadlly substituted

forma fused 5/ nhered ring system_ for exanple a
carbCySligprap apsienaldy 1y Bﬁblfedélemm%ﬁa g githenof Whiof ey include
bncfgﬁr? |onaI substltutents for G _loal kyl groups R7

an %8 |ncI ude hal ogen, nitro, cyano, OR13,

wheaaeRE) RUR atOnoBiBdeElyGeNREd frdRbgirostO)pRBlidise @ p&Rasne,

wwﬁ%mg AVl 7 R0 By RHEL DSBS RES C G bR |y

C( Nm(ogm"-é%eﬁéqt%@d @}’}alk;@l%bﬁﬂ@d ih¥t WHESE 1st1uatm%1§wbond RYjs
5 optionally substitutéd a y ngy or optionally

otheyihan hyduexsd chibosy ot ¢ gfaup -Ho where r is 0, 1 or
2, and preferably 2, and R13, R14 and R15 are
i ndependent|y sel ected from hydrogen or Cl1_7 al kyl,

In fallhydla (@Y | qaidayl subktithette f@ T G Yty grcﬁnp@ qu AR DI 4 Meast
be optionally substituted, and wh
oneasa iyt sglecded from %@gemcmca@bt hdroxgyly ﬁilt%llmlmgeﬁh -C1-Ce
YoaF e r
alkﬁ&ﬂmona F{;Cgk bt@ﬁtgb é%;gcé ﬁ gﬂc&ltﬁf& .25 lkgxycarbonyl,
NG and -CONRAHRY,| Nméchm and)am opBonally sﬁmmmh@sz(wﬁ)ed or

i O 31 bstijuents for . Qal k het er ocycl i c

aﬁaﬁ%@a trrae ereégngmtqmg{@llq ay F?ﬂggnw}tﬁ%t PP TRe
hetéagoﬁ%eleeféhlfﬂﬁm 'hﬁfb%%n %@ a.:hsadd il rasbﬁ’éfé RPO4nd R* are
by

gr oups, as al kyl substituted
lndmydetnntlys%aledteg oo hydrageh atnmpu Iat(EleG& dkylbﬁzg@@hmkqufalm or

ool SRR G el oo B BTt ey ae

attabHioit: 3.3 €4 Qrﬁﬁﬁ@ere@ﬁl&ate@(h@e%ch%%) R13, NR13R14,
INRL3C(O) -, -NRL3S(O)r R14 - S( O f NRL3RT4

NR15C( O NR13R14, or NR13C(O NR14S( Or R15, where r is

In formula (IIB), where R'® and R carries a substituent which is a ring system as
described above, this is suitably optionally substituted by at least one substituent selected
from halogen, hydroxyl, oxo, carboxyl, cyano, C;-Cs alkyl, C;-C¢ hydroxyalkyl, |
~(CH,)NR™R* -(CH,).CONR*R?, -(CH,) NR*COR?, or ~(CH2)R? where R* and
R* each independently represent a hydrogen atom or a C;-Cg alkyl, C,-Cg hydroxyalkyl
or C3-Cg cycloalkyl group, or R? and R® together with the nitrogen atom to which they
are attached form a 3- to 8-membered saturated heterocyclic ring;

R* and R® each independently represent a hydrogen atom or a C;-Cg alkyl,

C,-Cs hydroxyalkyl or Cs-Cg cycloalkyl group, or R* and R* together with the nitrogen
atom to which they are attached form a 3- to 8-membered saturated heterocyclic ring;

R% and R each independently represent a hydrogen atom or a C;-Cg alkyl,

C»-Cg hydroxyalkyl or Cs-Cg cycloalkyl group;

R” is aryl such as phenyl, and

tis0,1,2,3,4,50r6.



10

15

20

25

30

O, 1 or 2, where R13, R14 and R15 are as defined

above. A particular group R30 is NR13R14. WO
wQona4436305 PCT/ SE2004/ 000836 41 I n fornmul a ¥CBSE2004/000836

optional substitutents for al kyl groups R13, R14 and

R15 i ncl ude hal ogen, nitro, cyano, OR16, OC(O) R16,

C(O) OR16, SR16, S(OR16, S(0¥) R16, NRL6R17,

-NR16C(O -, -NRL6S(OrR17, -S(OrNRLI6R17,

NR18C( O) NR16R17, or NRL6C(O) NR1L7S(O rR18 where R16, 5

7 a are;d.ndependently sel ected from hydrogen
In fgping @Bgﬁvﬁw@ ﬁérlﬁ pn Oeg)ﬁrrwwwltwgc Yl e pn gptionally

subStitateBhetePbcyWielife ARRAINL shtRenRiRc 1888 B 114109 8% gor ring
with the nitrogen atomto Ich they are attache

subktdintents dneR @ and RE] dsadegerihed, in v mhagymhi droakl y cont ai ns
further heteroatons. 10 In fornmula (1B), where R13 ,
R14 and R15 are aryl, cycloal kyl or heterocyclic

In fOfAMRSIBY rotptilﬁﬁ'zﬁ lsEbdnkeent br Bl 4alkPesd H8tpyR? el one or more

nitrogen atomto which they are attached forma

subpftpents egledtedirgmohydrox e fialoggn.bC1-Gpelkons Cy-CGoulbisyithiast @dCs

0 r ' r_an- nt{eger of

v SPGB Sttty i o1t S Eoa B,
phen (optioryigRobstitiRE® by atXehsDoRd %bﬁ@ha%l&teﬁ(r@ﬂ%n, hydroxyl

SR16, S(O) R16, S(_OZ} R16, NRL16R17, -NR16C(O-, 1
andr Gyl trhonylaspinp}, Npeng s ndqlph(@ptieyallrsbetituted by at least one

r I c e al I

SR Sy ary £oar Chos MKeRLF ABb{fbdinGl el ool
pheRGSyphRiyl, piperiRin®] and bemsyldefi ned above. A particul ar

group for R31 is NR1L6R17. In an enbodi nent of the

invention, in formula (I1B) preferred substitutents for

In fBrn®lh (I@?, aﬁ? hg&k"ék&ﬂdﬁoﬂgé WHEkbt nBHASIRYe AREhEAltoORL KB Yatom
In f a (IB), suitabl

. or mu e sgubst ituénts for aryl gr.oups
adjqRed:, a Mirggey atRns Huntben sheh R dgyether thhry dbomdg, the group R™ may be

1 |k I | am 25 In f [ B f
GRS RRTHLRLEP: Gk b B R RESLR e o
an ifktefrall By termWABERbIH atoRPEABE O -Ts Ay XMERH 0P R sul phur

atomor a group >N-R11 and le i s hydrogen or a

Cl_5al kyl group which may be optionally substituted by
1 ' lected ~f hydr oxy., .
In fﬁlgzl‘?\gg ng]]gg rrRe Cﬁe%ge‘;é%ﬁt% )%319&150 gﬁg atof Gt a cl-t? rarlky¥ groupXthh may be
optionally substituted by at least one substituent (e.g. one, two or three substituents
independently) selected from hydroxyl, halogen (e.g. fluorine, chlorine, bromine or iodine)
and C;-Cs, or C;-Cy, alkoxy.

In an embodiment of the invention, in formula (IB) R! represents a hydrogen atom or a

C1-Cs alkyl group which may be optionally substituted by at least one hydroxyl group.

In formula (IIB), s is preferably O.

In an embodiment of the invention, in formula (IIB) where s is 0, Rlisa Cisalkylene
group such as methylene, and R'° is a heterocyclic group such as a saturated nitrogen
containing ring, for instance piperidine. In an alternative embodiment, in formula (IIB) s is

land X'is a group >NR!! where RM is hydrogen or a C;.salkyl group such as methyl.
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30 sisOorl; RO represents a bond or a Cl-C5 al kyl ene
group, which nmay be optionally substituted, WO
wQona44368305 PCT/ SE2004/ 000836 42 R10 repr esePCHSE2004/000836

hydr ogen, hydroxyl, carboxy, a group -NRL9R20 , an
optionally substituted carbocyclic or an optionally
substituted heterocyclic ri rﬂj’f ei ther or which may

i nclude bridging groups, where R19 and R20 are

i ndependent|ly sel ected from hydrogen, pyrrolidine,

OO -
optieh SN R Y éMT'@a"s@orB%jdbh@tu%%%twcp()%&es%bgtﬂﬁénts

when s is 1 and RO is a bond ot her than
ind¢peddently) sdestbdirpmohydrogylo dxalogmi@gezfmonmn, dhdonine, hromme or

okl Bo6oRTE! PUFELL LR L et s SRS,

hydEd;@mldwl ege)a orqzalt@phydiromm%xgl C E% &Qllatk)élléﬁbl%bonyl Cs-Cg

| am no Cl1- C6 al koxy,
cyc}g.@ll@é alnqnyl (qpn@nalkylsuwnatera&ywé éqabtom substitpgms, ZR3 @narivo or three

o By TSR 0P B P

alkydyipleonyldiniab), riryiz o iidd] fle optiodaig stbwit@ed by gt least one substituent,
het er oat om sel ected fromnitrogen, oxygen_and sul phur;

©.2. 6+ & orer ihig quirstignentsdndependentiye rrleqied fomdiies @8 Q‘nQ}rﬁﬂkOXY)

X
oxCRFRRARD, TREMt 15 s ticRoloL o B RYE SRS ot
bengylexyi t rogen atomto which they are attached forma
3- to 8-nenbered saturated heterocyclic ring; In
formula (JIB), where R19 and R20 carries a substituent

In a%hﬂﬁdirﬁerﬁ of tHégn%ﬁ%bﬁ Mhasrmda @HBERP s@f?t@‘é%n& ki 8 d,;sc, alkyl
suitably optionally substituted at | east one

grogwybichtroasne eptionell ysiibstituged hradney em otpdrecubstituentmindependently

N TN L

hydesxyalkstdkyt RethoMieiBoiRA2 GANT, cyB?cfall@xliCﬁhdnEﬂF)@ﬁBH:ﬁ%é%stﬂutt}d by
represent a hydrogen atom or

at lqﬁyfd@wbqsu&wnt S@pctezb, from hajegenalbiygroxyt @ﬂp\netbylsmhoaﬂ@nmno)

L U S

phehexdse renyedioxolyl, phendXRphand, Piperidagh ahd depeyldent | y
represent a hydrogen atomor a Cl-C6 al kyl, C2-C6
hydr oxyal kyl or C3-C8 cycl oal kyl group, or R24 and R25

In ahO@6L B8bodiinbht It AVERRFCT formula (IIB) R represents a bond or a C;-Cy

alkyl group which may be optionally substituted by one, two or three substituents

independently selected from hydroxyl, C;-C; alkoxy, methylthio, C;-C; hydroxyalkyl,
C;-C; hydroxyalkyloxy, methoxycarbonyl, cyclopropyl, phenyl (optionally substituted
by at least one substituent selected from chlorine, hydroxyl and methylsulphonylamino),
benzyl, indolyl (optionally substituted by at least one methoxy), oxopyrrolidinyl,
phenoxy, benzodioxolyl, phenoxyphenyl, piperidinyl and benzyloxy.

In a preferred embodiment of the invention, in formula (IIB) R’ represents a bond or a C;.

salkyl group which is unsubstituted.
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atomto which they are attached forma 3- to
8- menbered saturated heterocyclic ring; R26 and R27
weamh/1vasoependent |y represent a hydrogen at om PCT/SE2004/000836
Cl1-C6 al kyl, 30 C2-C6 hydroxyal kyl or C3-C8
cycl oal kyl group; R29 is aryl such as phenyl, and t
is 0, 1, 2, 3, 4, 5 or 6. W352004/ 106305
PCT/ SE2004/ 000836 43 In formula (11B), where R10 is
In aaembptiinoemlof yhesusttion Lihddmada (GBY R repesenanhyapbganaydpxyl,
substituted hetgrgcyclic ring, suitable substituents
caroxy| UFfeSTOHB 5 %St ed above for ring substitutents on
R19 and R20 as described in the paragraph above. 5 In
formula (11B), optlonal substituents for Cl_5al kyl ene
In fopmuuip §TRY prrefetabtyeR 'Braed B7° eroh éndeperiently mqmsnslejrchfogwd

e BeL y Betn oy A Barteny by G o 85§ el optiohall

subgtthed ¥EaY RO oncGbSRusit ¢4 e %cho RIYRE Y fdup BhbsPiRintsy

substituted by at | east one su stltyen Iec% ed from

indapandsyd) §¢19<21; frgm cattpxsh dl}@m)@% MR s,dm‘ﬁo&& aAGE)R* and
R R M B 0l AT Rt S, n

preferdbyCl_@ilkyd)) Ayl a sghreedXor unb@ e x6/1¥lmembered ring system which
phenoxyphenyl, piperidinyl and benzyl oxy. In formnula

may( qqng)nseé\ﬁ yaapﬁm),eé;pﬂ hefpronidra (vt pnes bYO.ribicer fepr g heteroatoms
ndGEABERST i R B OG0B PR ey

optiénallymubsthmteddiyt &nd:dfaetcbrteaubdtﬁucﬁﬁ {€h. alekywo, tireebyfont siRBtituents

. ,at_an ui.ta t hus_ R10 be ttached,to an

inddpppdlad S35 el e iinr o QRO DISIIES ORIAAS)

h et oxpf ( r s§it.S

ydfgli'yr oche 5 Caatﬁ%r)r(] %);c;faﬁ g(%; 6IJCE1|)C4,r ou1 %F’%hml Cﬁg hydroxyalkyl

-NR§ .,Of(@HZyNRu”ﬁsf andt@d)ﬂ;ﬁ& Ga% bbastR 6riR” sRBsR RéﬁnR” andtare
déﬁ one, two or three substituents independently)

as IIlegjcef é’éfefrom hydr oxyl, hal ogen (e.g. fluorine,

chl orine, brom ne or |odi ne) and Cl-C6, or Cl-4,
al koxy. | n an enbodjment of the invention, in formula

For (nsm\;em formaga GERNR S aad Hﬁ?dw@eﬂd@m@ﬁn@w represeBt mdroxen

pyrr?e asb’ gﬁﬁ a%’ox;hoarg%’/o "(?7 ?{ly o(:)llm\fﬁ & baii%}lé;o% gna[l su%stltuted
withosres (ﬁ'rtﬁJbl sybd&ituents independently selected from carboxyl, hydroxyl, amino,
C;-C; alkylamino, di-C;-C; alkylamino, -NH(CH,),.4OH, C;-C; alkoxy, C;-C, alkylthio,
C;-C; alkoxycarbonyl, 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
being optionally substituted by at least one substituent (e.g. one, two, three or four
substituents independently) selected from fluorine, hydroxyl, oxo, carboxyl, cyano,
C1-C; alkyl, C;-C; hydroxyalkyl, -NR*R®, -(CH)NR*'R* and -CONR*R?’ where

R22, R23, R24, R% , R26, R? and t are as defined above.

Specific examples of R'® and R? in formula (IIB) include hydrogen, pyrrolidinyl,
methylcarbonyl, C;alkenyl, or C;-C; alkyl optionally substituted with one or two

substituents independently selected from carboxyl, hydroxyl, methylamino,
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In an enbodi nent of the invention, in formula (JIB)

where s is 0, RO is a Cl1_5 alkylene group such as
woredohgtdane, and RLO is a heterocyclic group supdiI/aB2084/000836

saturated nitrogen 30 containing ring, for instance

pi peridine. In an alternative enbodinent, in fornula

(JIB) sis 1 and XL is a grf®up >NR11 where R' is

hydrogen or a Cl_sal kyl group such as nethyl. WO

di-rﬁﬁﬁyﬂf hﬁnﬂﬁﬁd ONI-RCH2§EHH),0141€?@[diBiB>6 Ctié@gddlho)i}@anhﬁl (anE)saturated or

referre roups i nclude a bond or a Cl-C5 a

unsgt%?f{%ﬁp ﬁ fﬂ%fg ‘Hg‘? HBEFY%WBIWWC%@% FPmpHEOnSy tWQ of T@a@tﬂng
©

het @0 o itloplitRAtly tlecled B nifBend bl g Sl WiER Soysiom

beirfd epbionaldy sublstitomtedisy; 01tﬁrcoIrtwnesubﬂt1tIEﬁn|talddqm)lderﬁly @Eectedrfrom

e Gy B e, PPl Sl " o O O

hydr oxyal kyl oxy, Cl-C6, or Cl-C4, al koxycarbonyl,
C3-Cs cycloal kyl, phenyl (optionally substituteq by
Theggatyrated pr witetusaibd Br tauhmembexgd rmg@ystt:nxx_de@med hbaye in respect of

R RO A S hRe B RTAER ulocy SR PR ARG TRER) anc may
havb anczycnlc ok b ailc p&@jam&n ad ynsatubabd Hibg egbtd wan bb?)ﬁﬁially or fully

one substi tuent, e. one, two or three

unsgiyed. tExampdes crfdweﬁyaféms that moe becisediinciusie cggloppybreyclobutyl,

cyc%{;%x_ﬁg ! c}J gﬁ%g}l cy&éﬁ%ﬁ%%&%&% 1y PP%ATQK%B ) bicylol2.2.1 Thept-

2-yhaneyclaj2 2.1 Thém-Saen- @M),oﬂomeplpemimyh phenw eBi-dihydro2 H-pyranyl,
formula (11 repr.esen bond 0 A -4 al kyl i
PyIE dawLuw%mﬁ? %9}4 rRIRET nl‘}ptpﬁ"@?‘yii Pyraéeﬂbf@ﬁ%m@éﬁ% lB%ff’él,YL thienyl,

r n | .
1soﬁa§&?fgxt§ﬂa!afa%§1 Cng&elggg %ﬁe ttﬁih&;%tp;ﬁi gr?‘d&ﬁcyﬁ/ @fda%sﬂyﬁdbén&ﬂﬁﬁuazolﬂ,

triagolyls dotyebky bnd pyedigyl. hydr oxyal kyl oxy, met hoxycarbonyl,
C3-C6 cycl oal kyl, phenyl (optionally substituted by
at | east one substituent selected from hal ogen,

In oY d§R¥Ybf tAE thveREibtY | e lsRaamd GnBrated®R218 1D méMBRLY Fing system
(9pt| opal | y subst i t ut ed by at | east one nethoxy),

Ry th’ll |f@mrnya (IB)pis yﬁhlém&fmﬂb@fgm¢m§10 Eydlohexenyl, r;:henyl
e e e Y

thiab6lpT, g8efld, PyRedl,ofmidazdlylCand 8ikdthzagyloup whi ch may be

optionally substituted by one, two or three
substituents independently sel ected from hydroxyl,

Inf y&% &I&i;%*fk re ﬁe)tlg]}{l{l hgﬁ&allg;%u&% lﬂé(dj&ﬁ‘ (%Jcﬁé( |0f hgté og 'hl(;‘%mg, it

oxy, Xxyca ony cycl opropy
is pfefqptblgnahtuyatsd bstnshtutraed 4-bip Samehfbafeﬂ rmgSysueh:SWhlt:h ésndiptlonally
sel ected from chl orine, hydroxyl and
Sub%?tﬁél sul phonyl ani no),

Optional substituents for where R'® in formula (IIB) is an optionally substituted
carbocyclic or heterocyclic ring, include those listed above for ring substituents on R'® and
R?j.e. at least one substituent selected from halogen, hydroxyl, oxo, carboxyl, cyano,
C1-Cs alkyl, C;-Cg hydroxyalkyl, -(CH)NR®R* -(CH,)CONR*R?,

-(CHy); NR?COR? or —(CHg)tR29 where R? and R® each independently represent a
hydrogen atom or a C;-Cg alkyl, C,-Cs hydroxyalkyl or Cs-Cs cycloalkyl group, or R*
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benzyl, indolyl (optionally substituted by at | east
one net hoxy), oxopyrrolidinyl, phenoxy,
whemwzoadizoxol yl , phenoxyphenyl, piperidi nyl andPCT/SE2004/000836
benzyl oxy. 30 In a preferred enbodi nent of the
invention, in formula (JIB) RO represents a bond or a
d 4a|ky| group which is dfsubstituted. WO
2004/ 106305 PCT/ SE2004/ 000836 45 In an enbodi ment of
andtRT tdgethenivithnhe hifrofex atohato(WHgh R areeptaelsanfosm a 3- to 8-
dr ogen, hydroxyl carboxy or a group -NR19R20 In
mem%wﬁ% pegur@rqd@etergqy@h@ 38l y R19 and R20 each
24j [ ,
R*id Rpf&@ﬁ Eﬁdeiéer{d"%ﬁflf PGk %%ggcgsgh&aﬁo X b cmegl
Co- cgh@&oayamwl ap€i-ah aytlpalkyumup touREHand R?? taget]lmamh thaaitrogen

RN ke iy il L
R26|§B&§m\§wh Xt pend2RAP reflde é?gﬁlr@%% at&ﬁ@rgi‘lﬁCé ykere R4S

and R46 are 1 ndependently d from hydrogen or
Co- C&hﬁhblﬁ’ojallkyla)rdca-ﬁ—‘ls@&dpalbwgr@.l_pAal kyl,) and a saturated
R29 g ura ed.3- to 10-nmenbered ring system which 10
ffy %‘ﬁ% nzi'll E}n(—‘i-iast one ring heteroatom (e.g. one,
tis OW0.2, B/, gebrq;r four ring heteroatons i ndependently)
sel ected from ni trogen, oxygen and sul phur, the ring
system being optionally subst i tuted by at | east one

Prefﬁ’a#g gﬁ%ﬁ? ?ﬂsﬁtug:n Secflétljd %Wo %101&18&' Bneséjxlbrﬁ&eﬁt #SIEBS selected

frommrmmo,n(é],-CbaldIm 3-Qy alk v dinite) NH{(S/Id{)gﬂHl -NBXCH,);O0H,
car boxyl, cyano, Cl- 06 or d-C4, al kyI, Cl-C6, or

d -4, hydroxyal kyl, R22R23, -(CH2)t NR24R25 and
- CONR26R27, where R22 R2 R26, R27 and t
are as defi ned above\ st afce, ?nforrmla(IIB)

_ epemdentl epresent hydrogen,
by p§/r¥ op’g}fﬂqﬂﬁg’l B@r%?rl al kyl carbonyl, C5-C7 al kenyl, or

Cl-C7 al kyl optionally substituted 20 with one or two

substituents independgntly sel ected from carboxyl
In foupaitle (WP Pratericd rings Reoarg siigrakd %&nsﬂ}l’la@fi o 9'membered ring

4
BT 2 oS Tl ndcabli ko Sl s o
nitrogenadxygeh @dd Sulphar, fie-niegdystescbaingoptenally meswmitexhbymyleast one
oo SR 8. b B e P B o 19 hBnyrony,
amlﬁS (eaisdCh QMR CRES Mk @AMASN @%@TU[NHEmz)§®H9 Ci-C,

ystem 25 béing optionally substituted by at |east one
substltuent (e.g. on two, three or four

Q/NH

In formula (IIB), when R'° represents a saturated or unsaturated 4- to 9-membered ring

hydroxyalkyl, benzyl and

system, the ring system may be monocyclic or polycyclic (e.g. bicyclic) and may have
alicyclic or aromatic properties. An unsaturated ring system will be partially or fully
unsaturated. Examples of ring systems that may be used include cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclopentenyl, cyclohexenyl, bicyclo[2.2.1]hept-2-yl,
bicyclo[2.2.1]hept-5-en-2-yl, 2,3-dihydro-1H-indenyl, homopiperazinyl, phenyl,
pyrrolidinyl, piperidinyl, piperazinyl, pyrazolyl, thiazolidinyl, indanyl, thienyl,
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20

substituents independently) selected fromfluorine,
hydr oxyl, oxo, carboxyl, cyano, Cl1-C2 alkyl, Cl1-C2
whyanossped Kyl , - NR22R23, - (CH2)t NR24R25 and - OBRNRIEBRAZ000836
where R22, R23, R24, R25, R26, R27 and t are as
defi ned above. 30 Specific exanples of R19 and R20 in
formula (11B) include hydrodgen, pyrrolidinyl,
nmet hyl carbonyl, C7 al kenyl, or Cl1-C7 al kyl optionally
isoxsabA,i thiddarolyil t pynmﬂgl alurglyvthiazlyls tinddkg@ntimidazolyl, benzimidazolyl,
ependent |y sel ected from carboxyl, hydroxyl,
ma’ffg?ﬁwﬁ%ﬁoﬁa a}iw@wf 106305 PCT/ SE2004/ 000836 46
- met hyl am no, -NH(CH2)20H, nethylthio, Cl-C2
alkoxycarbonyl and a saturated or unsaturated 3- to
In ong embotdiamend of thngnwg'ba,rimfbmmﬂa () the spuised onmsatuvaed4- to 9-

e B gl Ve o GO 1C DG QO SpSE Byl o hept2-
yl, P dipRadol VA ShRa I, tpyieudiwi, Oﬁgeﬁdmymcl hdihpent s

i ndependent iy selécted from5 fluorine, hydroxyl, oxo,
Cl-C2 al kyl and hydroxynethyl. The saturat ed or

e f in
Par QA ARbRS Phebfbor R QbR UBD AR BRbbT B o
NRER *Tronesy 81 and®* pspeptey olithahé ﬁ}t@)gelb a@mid whlca ek yrBY attached
have_alicyclic¢c or aromatic properties. An unsaturated

forrps & CasyRtERGNRAF Fng avhichy mpy pmgﬁmaradfimovlyl hetergaiers @pd dch may

be d?)gnglﬂ %Jggﬁtufédn%cﬁ%ﬁ% Sﬁﬁ’oﬁahgtcpopen gﬁ’r?{% Pgﬁex ‘nples of such

groupsk Ui faryriula (dﬂblawgmlrmw formylal (ut)e@e)n y¥),and (vi)
bi cycl o[ 2. 2. 1] hept - 2-yl,
bicyclo[2n2.1]hept-5-en-4-yl, honopi per azi nyl , phenyl,
3, 4-@i hydro- 2H-pyranyl , Npyrrelidinyl, piperidinyl

pi pe azi ny o phenyl , raz [, thiazolidinyl,
T~ ienyl, isopazolyl, thiadiazolyl, pyrrolyl,

|t h| azol yl, i vnigazol yl, benzi m dazol yl ,
1L5Lt-1-rhlzol yl, tetrazolyl and l%myrl di nyI In one aspect

of t|(|ﬁ?ol nvention , the s@tl(v%led or unsaturated 3- to
10- nenbered ring system of 9 and R20 in fornul a
(1'1'B) is selected fromcycl opropyl, cycl ohexenyl,
pheggdl , thienyl, pyridipgf?, furyl,

bi cycl o[ 2. 2. 1] hept - 5-en-2-yl, 3, 4-di hydr o- 2H pyranyl ,
Q-Ngi lyl, pyrrolyl,. lyl, imdazolyl and

i adifazolyl. In for a (JIB), where RIO is an
tioNal |y substitutedlcarppcyclic or heterocyclic

Rri it s preferably sa‘tFplFat ed or unsaturated 4-
to '9-menbered ring systefywhich is optionally
substi tut ed.

(v) (vi)
where R* and R*' are hydrogen or substituent groups as defined herein, and in particular

are independently selected from hydrogen and Cy.alkyl.

In formula (IIB),when R'%isa group NR*R*, it is preferably a saturated five or six-
membered heterocyclic ring which may comprise a second ring heteroatom selected from
nitrogen and oxygen. The ring is optionally substituted for example with at least one

substituent selected from those listed above for ring substitutents on R'® and R%.
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25 Optional substituents for where R10 in fornula

(I''B) is an optionally substituted carbocyclic or
whedoenosyl ic ring, include those |isted abovePEDSE20041@P0836

substituents on R19 and R20 i.e. at |east one

substituent sel ected from hal ogen, hydroxyl, oxo,

carboxyl, cyano, 30 O -C6 al4®yl, Cl-C6 hydroxyal kyl,

-(CH2) t NR22R23 _(CH2)t CONR R25, -(CH2)t NR26COR27 or
PartiquChnbRiiBemib Rowe 2 2ncunid Hddoxgh Chalbogate (@n0gskyly amino, mono or

. Lepresent a hydroge tomor a Cl-C6 al kyl, C2-C6
m'%@ﬁ‘@i"";‘)‘ﬁpﬂﬁmozy‘%@%@‘é Yoal kyl group, or R22 WD
2004/ 106305 PCT/ SE2004/ 000836 47 and R23 toget her

with the nitrogen atomto which they are attached form
In aaother embadimennbithe thventiar, athen Riindoomylal(I18) is NR’RE2 B> and R**

tog%Egraw SE%%?Q?@%?&%% g%%%ﬁéyggr% gﬁe ted%ga@%&%%ﬁtu?ﬁtg ive or

six%&?&d%tmﬂé%l‘ié’ﬂn‘grwﬁ@ﬁnﬁ? dofpasd #ecbhe Hn%‘h%féréalftﬁn selected

nitrogen 5 dtomto which they are attached forma 3-
from @itgogen mbé oapizens eud mey dorther epropsiss hrédginggroum Gheareg RiTg

on PSR RIS st S SB90l (PY B0 JhRTP b agpocivens
indegpeaddntlyiRededtsd oy hysluedyl asninbanvho- or@ELC LalkPainol, 2,

or 6. 10 Preferred optional substituents for

3, 4, 5
hydrepyGraalkylemit helogss) (6. & dlugeiae.shiotie, hismingpiiggine), Ci-Cs, or Ci-

C. SR A E WG B BHbics O At ray e

forthgdimobuga Iplpelrididyd npipbraamg] kind Smomphdloayiul a (J1 B)
preferred rings RLO are saturated or unsaturated 4- to
9-nmenbered ring systens which nmay conprise one or two

Whefenf thehes OR8 PR P RACRSAIRREIRS $ALREL R® {ddG™ together with the

ni trogen, oxygen and sul phur, the ring system bei ng
nitrogsmi avoraltd whiakothey angtagdctied maty foemsitsabmated §ivb ot sikaemhbered

e. g,. one, -t ree.or. four supstituyen

hetqr e ARG inebidet Bidking BHeng b rISmbi foem e fuge) -
merfberbd rigk KYdtem Ghcds 2ldvhpydis2. 2. YR PaGup.

- NH( CH2 STy)H, Cl-2 % y P
For instance, where in formula (IIB) is R%isa group NR33R34, R* and R* together with
the nitrogen atom to which they are attached may form a saturated five or six-membered
heterocyclic ring which may comprise a second ring heteroatom selected from nitrogen and
oxygen, the ring being optionally substituted by one or two substituents independently
selected from , amino, hydroxy, hydroxyCj.zalkylamino, C;-C; alkyl and C;-C,
hydroxyalkyl.

In a preferred embodiment of the invention, in formula (IIB) where s is 0, R’ is a bond and
R¥isa group NR*’R ** where R* and R* together with the nitrogen atom to which they
are attached form a saturated five or six-membered heterocyclic ring optionally substituted

as described above.

In formula (IB), preferred R* and R* groups are independently hydrogen atom or a C;-Ce,
or C;-Cy, alkyl, C,-Cs, or C,-Cy, hydroxyalkyl or Cs3-Cjg, or Cs-Cg, cycloalkyl group, or
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O ~NO- NH2 20 hydroxyal kyl, benzyl and H In fornula
(I'1'B), when R10 represents a saturated or unsaturated
wa2oosnoBesrenbered ring system the ring syst ePCTaE200£000836
nmonocyclic or polycyclic (e.g. bicyclic) and may have
alicyclic or aromatic properties. An unsaturated ring
systemw || be partially or 50ul 1 y 25 unsatur at ed.
Exanmpl es of ring systens that may be used include
R” ayd Rébogsther wifle tepsndgdn, atora Y whivhdiby areyaethtiodifosth 2 3- to 8-

cycl opentenyl, cycl.ohexenyl, bicyclo[2. 2.1]hept-2-Y],
me%fé%ﬁ@ E%T‘TEF .hf}qxeéfcllls-nélﬁ-@gywﬂ@,dﬁwép P@FEdingi ndenyl
honopi perazi nyl, phenyl, pyrrolidinyl, piperidinyl,

piperazinyl4 pyr@golyl, t hi azol i di nyl, indanyl,
In fomua (IB), RO 26DR7 1063051 RETh SEROOUIDIY 8@ heseABa hydrogen atom or

i soxazol yl ,..thi adiazol yl rolyl .. furyl, thiazolyl,
CrfiastaCh il Gror onissror RaSuon o Eice,B1¢ee detoalkyl
groii of R20And RAR6 Y ve M nittoBe® AONPIHWEIA By £E afiftBed form a 3-

invention, in formula (JIB) the saturated oOr

to Srnembered saturated hatergeyddic wingife g eryrralidinyd ps piperidingl)i s
sel ected from cycl obutyl, cycl ohexyl,
bi cycl o[ 2. 2. 1] hept-2- yl, 2, 3-di hydro-1Hi ndenyl,

In foutul (I8, R andR Fesati ind¢pendsst] icpassamiabildroddaradms bt 2IC;-Cs, or
exanpl es of heterocyclic rings RIO in formula (I1B)

Ci-G- éligh otip§sdit GaormiydroxzgRgaonfrerles, REGs-hadk y1 group, or R*

e . iy . . e o

and P RER T Wi trd MRl SOAEE AL st R R o8,

menbaredsatuattdi Hetevoaiclib eing (@ gt pmeliding! whpiphridiayl)be
optionally substituted, and may optionally contain
bridgi ng groups. Exanples of such groups R10 in

In afRéfEHERfabb@incRt 6f @E ?%H%ént%veﬁuﬁbﬂ}ﬁaein_(fb
and (vi) ON O Roo ~N R N (

Rdo (iii %rh%a((llva);ﬁ ? éﬁ%&) of sub-
foroma@ (i1)jor(ii) .

l
N N
NR22R23 Qj\

(i) (i)

NR22Rz23

Particular compounds of the present invention according to formula (IB) are as follows:
N-[6-Chloro-2-(4-piperidinylmethyl)-5-quinolinyl]-cyclohexaneacetamide,
dihydrochloride;

N-[6-Chloro-2-(1-piperazinyl)-5-quinolinyl]-cyclohexaneacetamide, dihydrochloride;
N-[6-Chloro-2-[methyl[3-(methylamino)propyl]lamino]-5-quinolinyl]-
cyclohexaneacetamide, dihydrochloride;
6-Chloro-N-(cyclohexylmethyl)-2-methyl-5-quinolinecarboxamide, hydrochloride;
N-[6-Chloro-2-[(3-hydroxypropyl)amino]-5-quinolinyl]-cyclohexaneacetamide,
hydrochloride;
N-[6-Chloro-2-[[(2R)-2,3-dihydroxypropyl]Jamino]-5-quinolinyl]-cyclohexaneacetamide;
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NNYO N'NYO R NI N R41 OO (v) (vi) where R40 and

R41 are hydrogen or substituent groups as defined
whegoaiten3omand in particular 15 are i ndependent PGI/SE2004/000836

sel ected from hydrogen and C1_6al kyl. In formula

(1'1B),when R10 is a group NR33R34, it is preferably a

saturated five or six- nenbetled heterocyclic ring

whi ch nmay conprise a second ring heteroatom sel ected

4-[[l6r@irtorons { (cgcehexatetetyymeno] - Fpenolimg] ans nolptitamad hatd;

tituted f ex le with at | east oqne. 2 )
N—[é-ﬁﬁ@?rpt%;éﬂ?th%@@eﬂgzrﬁpa%mwﬂw atmnoéée%}n%?}wgl~4~&mﬂ{upﬁgnethyl)-
cycRrBRidehdti 8RS, ARy RS8R, R20 WO 2004/ 106305

PCT/§SE2004'/ 000836 49 Particul ar substituents however
N-[6-6tlerd€2-Hypipereyinyiedwigelinyl PA-(Chluak dpé¢thylxeyclohexanparetamide;
i+ Cl kyl.am n hydro -C6al kyl .. 1 n.anot her )
N1 RPN R LA T P e oyl g gpice
N-[6-CHNR3 3R Ais- 303 dindeiRly1 B3 fiperazif9es -0 8fokh 1 c§d16hdkiahE R8BMide;
atomto which they are attached may forma saturated

N-[6Ghéoror2-(4smgthiykhipepesering)-6 rqvanadinyd -ayclehexvnieadetaraige,
4 C Il .a second ring heteroatom selected from
mh%‘%&r%%%%’and oxygen, and may further conprise bridging

N-[6/ChG5:2-[(08;45)-2\0-diiab@yclo . 2. 0lebt-2-ys b ghinblih@g by at
| east one substituent (e.g. one, two, three or four
cyclohpxanepseianpige, 4ca@Ependent I'y) sel ected from hydroxyl

N-[BCHlio ARSRY5 Mreblicitriatthoid 8oy} yclohexancacetamide,

dihpdrbdilomde; brom ne or iodine), Cl-C6, or Cl- C4, alkyl

-6,. ar Cl-C4, rooxyal kyl.. | es of .
N-I58 (b lraiin S braBa i et e B sk eperdemide,
dihRirB&bsady! . pi perazinyl and norpholinyl. Were in
ormula (11B) is RIO is a group NR33R34 wherein R33

N-[&ihl 282~ [3e@ttyteninaipropyl h8-quir®linyl cyglehe xaneanetamidbi ch

. they.are attached may forma saturated five or
dlh%‘i}ggqlr%‘ﬁ‘geer ed, heterocyclic ring which includes

N-[@Uh@&brm[[gq@moiﬁqg@)aﬁﬁh%]eﬁ@gbml'x{oqrsn@pﬁnéumjd 5/6
as a

nmenbered ring system suc

cyclphesanepeejanide. dilrydrpehderidez- y1I  group. For i nstance,
Where.in {or J1.B)..is R10 is a group NR33R34, R33
ek

1-Methyl-N-5-quinolinyl-cyclohexaneacetamide;

4-Methyl-N-5-quinolinyl-cyclohexaneacetamide;
N-5-Quinolinyl-cyclopentanepropanamide;
N-[6-Chloro-2-[3-[(3-hydroxypropyl)amino]propyl]-5-quinolinyl]-cyclohexaneacetamide;
N-[2-(3-Aminopropyl)-6-chloro-5-quinolinyl]-cyclohexaneacetamide;
N—[6-Chloro-2-[3—[[[(methylsulfonyl)amino]carbonyl] amino]propyl]-5-quinolinyl]-
cyclohexaneacetamide;
N-[2-[3-(Butylamino)propyl]-6-chloro-5-quinolinyl]-cyclohexaneacetamide
dihydrochloride ;
N-[6-Chloro-2-[methyl[3-(methylamino)propyl]amino]-5-quinolinyl]-1-cyclohexyl-
cyclopropanecarboxamide, hydrochloride;
N-[6-Chloro-2-(1-piperazinyl)-5-quinolinyl]-1-cyclohexyl-cyclopropanecarboxamide;
N-[6-Chloro-2-[(3R)-3-hydroxy-1-pyrrolidinyl]-5-quinolinyl]-cyclohexaneacetamide;
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20 the nitrogen atomto which they are attached may
forma saturated five or six-nenbered heterocyclic

WO povg/10d30£h may conprise a second ring het er oaPGIBE2004/000836
sel ected fromnitrogen and oxygen, the ring being
optional Iy substituted by one or two substituents
i ndependently sel ected from2 ami no, hydroxy,
hydr oxyCl_3al kyl am no, Cl-C2 al kyl and Cl-C2

N- [@Y]ﬂlﬂ(ﬁ)&y%[(l&sj 3-h?5rokyl-IQJ}pfcﬂfdﬁ{yﬂ]%ﬂ-qeﬂ‘i@Qdle]Emloﬂéxahb&etarmde
. in formula (11B) where s is 0, RO is a bond

t
N0 B pyra RSt g e < hgneecetamice
N et Lok ] B8 ARG R o i
N- [héct«z\trmwdl-p@emdmg)épﬂﬂmeﬂ Guinglidyd j-c ydldledancasetamsds:; | bed

g3 Aok R R SR e o

cycﬁhe%ea@tmde , or - C4, hydroxyal kyl or C3-C8,
or C5-Ce6, cyc oaI 3/ group, or WD 2004/ 106305
T

N-[@CN@EZ—’B[(&RDM%EY SyeRnyD)agmnio IR2-Bytrolidinylg5-quindlinyte
ch)ht)f@%gn at mto which they are attached forma 3- to
¥ g’aturated heterocyclic ring (e.g.

N-[@hi&biH[(BY)-3-OmetByREfASH NpYrelidifyl| SLqumhdingdL B), R 24
and R25 preferably each i ndependently represent a
cycloperasgesetamiges or 5 a C1-06, or O-C4, alkyl, C2-Cs,

RO B A e o T U
cyclohexdneadeidrhidy; are attached forma 3- to 8-nenbered
or

NI ERPl RS Aok Sriripariqiny oy- S B i woheksngaootamide;
AR OG5 R BSOS
N—[@B/Ie(tByl—Za’(l—pﬁ»eﬁﬁinybyﬁ_c—l;mablnyyl] gya}otmxamac&ﬁﬁudaand Ro7
NI R ca siohed ety bR 2Rt e " ©
N-[61@11‘&85534gby&oHechétﬂ)ﬁmnBY—Q[&ﬁﬁ(ﬂin@r}ﬂL,B-eranﬁbpﬁfd' di nyl).

erred enbodi ment of the present 1nvention, R3
6- Chl@ﬂfﬂr -eytlahéyBnethyl)&- @Fpppraomwtﬂaqulmahrie@anlmkan(de; ) or

dih}gd.rci)thcl)\lrici\cl N R22 R23 N R22 R23

Suitable pharmaceutically acceptable salts of compounds of formula (IB) include base salts
such as an alkali metal salt for example sodium, an alkaline earth metal salt for example
calcium or magnesium, an organic amine salt for example triethylamine, morpholine,
N-methylpiperidine, N-ethylpiperidine, procaine, dibenzylamine, N,N-dibenzylethylamine
or amino acids for example lysine. In another aspect, where the compound is sufficiently
basic, suitable salts include acid addition salts such as methanesulphonate, fumarate,
hydrochloride, hydrobromide, citrate, maleate and salts formed with phosphoric and
sulphuric acid. There may be more than one cation or anion depending on the number of
charged functions and the valency of the cations or anions. A preferred pharmaceutically

acceptable salt is a hydrochloride salt.
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(i) (i1) Particular conpounds of the present
i nvention according to fornmula (1B) are as foll ows:
WQ2004/106305 PCT/SE2004/000836
N-[ 6- Chl or 0- 2- (4- pi peri di nyl nmet hyl ) - 5-qui nol i nyl ] -cycl
ohexaneacet am de, dlhydrochlorlde
N-[ 6- Chl or o- 2- (1- pi per azi nyl33 5- qui nol i nyl ] - cycl ohexan
eacet am de, di hydrochl oride; N-[6-Chloro-2-[nethyl
SuifaBle pretiiugk aficormp@mdpyi lfommila @B) aragonisdundy which are hydrolysed in

Vi OB O TOp B oY1k Ty TR A08 oHYE B DefgicaermoHadspfformul
(IBKI_fh@Iﬂdg% CM;&[Q&L&P Eﬂeggmag beint e form of gljlannélceutlcall}/ accepﬁable

6- Chl or o- ydroxypropyl) amn ul no
est&r@ylcfhmidescaneacet am de, hydrochloride; N-[6-Chloro-2-[
[ (2R) - 2, 3-di hydr oxypropyl] am no] -5-quinolinyl]
- cycl ohexaneacet am de; WD 2004/ 106305

SuifA6l HadBAtuBPAB3R cepabld vitkR 0@1’0%91‘21?[3) for carboxy groups include
I (cycl ohexyl acetyl’)am no] -2-quinolinyl] am no%
astenscfog ekamplrimedtieyl On eyl -Q-salkarymethyl esters, for example

met[h§ %rﬂgthg?[ IC%%IF%{% ({){Sr}é}e}l}}li F:%u?[rg% %)r Fi(ample plvaloyloxymethyl,
phtE@lﬂyDE@M@&9&lamkdﬁycaﬂjohyM§’Gh&aﬂ(}}l dsrers, for exam

- (1- pi perazi nyl U|noI|nI] 4- trlfluo

1- C}'Cémwiﬂashoa Waﬁéxlaﬁéa@ewﬁm-a@dme@yl esters; for example

> n*gﬂ{rﬁ s gf)%:( Praﬁ g‘nea et alfi ag&;'x}c W{h&l gﬁ&ls)%é Wg
1- nﬁ‘,ﬂnhxmbymyloi&yeﬂml;rmmamaﬂycbriylméthgll,lﬂ:mk tzxmtyiil]ono- or di-
N RS eears et oYy MR peeiRglean eacedkan eyl csters
andquéﬁﬂi‘laﬁﬁlﬁb&{rb&%dme g% %te%‘zl a%ﬂ‘%nazy el fbrmed at any carboxy group in

S)y-2,5-di azabi cy
the ]:cbmpoumisyif Jhis Hq’amnmi. iAmyik vivokleaygiole ebtex ahecaspamiddd the

inv Y08 Teffeping by smy sxpp ot PR ARPRBP S LA AP R Y
ester WHEGHOR RIANERHaHhE Hﬁﬁﬁn or ﬁiiﬁ}‘ﬂjﬁ&ﬁhb PrddRe N fafent hydroxy

[ 3- (Et hyl ami no) propyl ] - 6- et hyl -5- qui nol i ny ]-cycl ohex
grogih Saétabla phaenacei draemta(bh eiers ﬁ_czf ydroxy include C;.salkanoyl

estefcl\g kerxeane %c%%ll gstgnest I%ﬁ‘ﬁqam N eio %;Fﬁo%iéérem tﬂe p eny'l g}/ou]p Ce}éfcbe
substituted with aminomethyl or N- substituted mono- or di- C;.¢alkyl aminomethyl, for

example 4-aminomethylbenzoyl esters and 4-N,N-dimethylaminomethylbenzoyl esters.

Pharmaceutically acceptable amides are similarly in-vivo hydrolysable to yield the parent

acid, and include Cj_galkylamides such as acetamide.
The present invention further provides a process for the preparation of a compound of
formula (IB) as defined above, or a pharmaceutically acceptable salt, prodrug or solvate

thereof, which comprises either:

(a) reacting a compound of formula (IVB)
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N-[ 6- Chl oro-24 [2-[(2-hydroxyethyl)am no]ethyl] am no]

-5-qui nolinyl]- cycl ohexaneacetam de, di hydrochl ori de;
WOR®4/Qu3®! i nyl - cycl ohexaneacet am de; 20 PCT/SE2004/000836

1- Met hyl - N- 5- qui nol i nyl - cycl ohexaneacet am de;

4- Met hyl - N- 5- qui nol i nyl - cycl ohexaneacet am de;

N- 5- Qui nol i nyl - cycl opent aner§r40panam' de;

N-[ 6- Chl or o- 2-
[ 3-[ (3-hydroxypropyl)am nejppy opyig@rbui nol i nyl ] -cycl o
@Rﬁ9|inyl]-cyclohexan

hexaneacet am de;
N-[ 2- ( 3- Ami nopr opyl ) - 6-
eacet am de; 25
N-[6-Ch|oro-2-[3-[[£é
no] pr opyl ] - 5- qui nol cychhexaneacetan1de
N-[ 2-[ 3- (But yl am no) propyl ] - 6-chl oro-5-qui nolinyl]-cyc
| ohexaneacet ami de di hydr o€iNBYide ; N
[6-Chloro-2-[nmethyl [3 - (nethylanino)propyl] am no]
-5-qui nol i nyl ]-1-cycl ohexyl -
whegialig @éﬁ@éﬂﬁ&(?aall’ebﬂﬁgl@‘rcd@ (el Fyﬂycﬁﬁiyh@rr !hﬂl@gerbtand Y,Z R, R* m,p
[ 6- Chl oro- 2-(1- plpera2|ny )-5-qui nolinyl]- cIohexyI
and._ Qafe pﬁ)éqfwgﬁ@ Errdac B geith a ppmpound of formula (VB¥
[ 6-Chl oro-2-[(3R) - 3-hydroxy-
| -pyrrolidinyl]-5-quinolinyl]-cycl ohexaneacetam de; WD
2004/ 106305 PCT/ SE20|Q4|\(|OOO§§:@5R§?__R2
N- [ 6- Chl or 0- 2-[ (3S) - 3% hydr bxy- "
| - pyrrolidinyl]-5-quinolinyklgycycl ohexaneacet am de;
) 2[(3R) 3- Am no- 1-pyrrolidinyl]-6-chloro-5-quinolin
R SEchmd ohwesrtielived anfodeyla (IB); or
N-[2-](3S)-3-Am no-1-pyrrolidinyl]-6-chloro-5-quinolin
yl']-cycl ohexaneacet am de;  N-[2-(4- Ami no-
()| - (Fjlémlhg@oﬁﬁipbuﬁd eNfematad¢vm)nol i nyl ] - cycl ohexaneacet a
m de;
N- [ 6- Chl or 0- 2-[ ( 3R) - 3- (ne(ﬁblb)amh!j-lzl pyrrolidinyl]-5-
qui nol i nyl ]- cycl ohexaneaget anj de;
N-[6-Chloro-2-[(3R)-3-] Nrd f
[

i di nyl]-5-quinolinyl]- hex eacet am de; N
[6-Chloro-2- [(3 S) (ﬁr)( A10) - 1- pyrrolidi nyl]
-5-quinolinyl] - 10 ‘cyel ohexaneacet am de;

N- [ 6- Chl oro-2-[(38) 3-[(2- INﬂsr)oxyet hyl ) am no] - 1- pyrrol
i di nyl]-5-quinolinyl]-

wherein Y, Z, 'Rl, R4, m, p and q are as defined in formula (IB), with a compound of
formula (VIIB)

L2C(O) — (CRSRS), —R?
(VIIB)
wherein L* represents a leaving group (e.g. hydroxyl or halogen) and R%, R, R® and n are

as defined in formula (IB); or

(c) when Y is N and Z is CR?, and R® represents a group of formula (IIB) above where s is

1 and X is >NR, reacting a compound of formula (VIIB)
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cycl ohexaneacet am de; N-[6-Chl oro-2-[(3R)-3-hydroxy- |

- pi peridinyl]-5-quinolinyl]-cycl ohexaneacet am de;
WOR(024)63885) - 3- A no- PCT/SE2004/000836

| - pyrrolidinyl]-6-nmethyl-5-quinolinyl]-cycl ohexaneacet

am de; 15

N-[ 6- Met hyl - 2- (1- pi per azi nyl§5 5-qui nol i nyl ] -cycl ohexan

eacet am de; N [6-Chl oro-5-

[ (cycl ohexyl acetyl) mhggl-2¢@u+ngtgqg@} =ghR¥ci ne;

N-[ 6- Chl or o- 5- [(cyclohexylacetyl)an1no - qui nolinyl]-

, (-al anine; and

6- Chl or o- N-(cycl o thyI) 2 (1- pi perazi nyl)-5-quin

ol i necar boxani de, S«disrydr ogh| oyi de. 20 Suitable

pharnaceutlcalﬁﬁ;ﬁc eptaNIe skl ts of compounds of

formula (IB) include base salts such as an al kal i

metal salt for exanple sodiMI¥B)an al kaline earth netal

salt for exanple calciumor magnesium an organic

am ne salt for exanple triethylam ne, norpholine,
wheeindt’ iy h plap@igi gdoure(e. dhelday, piapesluchesiphonae @i iethane

di benzyl am ne, N, N-di benzyl et hyl am ne 25 or am ng

sulphopgie). famd allothes| variphles aie as defingehinpelation fsformulzIBe Wwitka
RN hrind] 13 RobRS iR, skt
Conﬁ%c [ ude aci (?S(w%% CHNR %?@su‘g,ﬁerggl%et anesul p eo%sa(%egmedm
forthulegHB);eor  hydr ochl or| de, hydr obronmi de, citrate,
mal eate and salts forned with phosphoric and
sul phuric acid. There may be nore than one cation or

(d) VREPY il sPAadE RACRY) aha R ARBE PR’ whEBRIgS oﬁﬁmﬁn‘y 9ﬁ1§st1tuted Cs-

and the val ency of the cations or anions. A preferred
Cioplkat gigvpUrdactng ¢ compourskeifornile (YHIB) ssglefined n (c) above with a

2004/ 106305 PCT/ SE2004/ 000836
Coﬁqﬁgﬁgg@eﬁppﬁﬁfg of conpounds of fornmula (I1B) are
conmpounds whi ch are hﬁdaol ysed in vivo to form
conmpounds of for (I B). Thus faq xanpl e where
compounds of fo a (I i ncl a carboxy group,
these may be in the for phar maceut i Iy
acceptable esters or amdes. 5 Suitable
pharnaceutlcally acceptabl e esters of formula (JB) for
wherein RS Sagprgsentpa Gy 165 alicd gmmp ) dilokslly adseuted 4 cefinechfopRE in

forB D, Ret Y R Rk BT TRbR recteberS. ror

exanpl e plvaloyloxynethyl

(e) when Y is N and Z is CR?, and R*is a group of formula (IIB) where s is 0, R® is (CHy),
and R' is -NRPR?, reacting a compound of formula (VIIB) as defined in (c) above with

a compound of formula (XIIB)
4

(XIIB)
wherein L* is a leaving group (eg. trialkyltin, dialkylboron or zinc), followed by reaction
with a compound of formula (XIIIB), I-]NR19R2°, wherein R'® and R? are as defined

above;

\/l—

(f) when Y is N and Z is CR®, and R%is a group of formula (IIB) where s is 0, R’ is (CHy)
and R'? is -NR°R%, reacting a compound of formula (VIIIB) as defined in (c) above with

a compound of formula (XIIB) as defined in (e¢) above, followed by an oxidation reaction
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pht hal i dyl esters; C3.8cycl oal koxycarbonyl oxyCl_6al kyl

esters, for exanple 10 1-cycl ohexyl car bonyl oxyet hyl ;
wa2@4dossdl an- 2-yl net hyl esters, for exanple PCT/SE2004/000836

5- net hyl - 1, 3-di oxol an- 2-yl et hyl ;

Cl_6al koxycar bonyl oxyet hyl esters, for exanple

1- met hoxycar bonyi oxyet hyl ; &% nocar bonyl net hyl esters

and nmono- or di- N (Cl_6al kyl) versions thereof, for
andehaniy eaddjoxt witire compeuridefdfarrhaln Y KINEB hyd defisieé i15(e) abeve under

N- et hyl am nocar bonyl net hyl esters; and may be forned
redygtivg @ﬁVﬁé&?d@PH%Brin 15 the conpounds of this

invention. An in vivo cleavable ester of a conmpound of

i i nt.ah R d r ' for .

(© W ¥ EXPHd BN CRT Rl X e R P HB) W 5 Grrengting o
contpoany efifarmulad @ IHBrandefinedrin (@l abboelwith@ qigduad of fogmula (XIVB)

parent hydroxy group. Suitable pharmaceutically

acceptabl e esters for hydroxy include Cl1_6al kanoyl

esters, for exanple acetyl,®esters; and benzoyl esters

wherei n the phenyl gro &%waﬁ§ﬁgB ubstituted with

am nonet hyl or N substituted =7or di- Cl_6alkyl

wheéin TONBsRithbly UefinedexaiiiaC sAtnafibh 6 BchidAe AAO¥dmBRbSSSwith R
and 4- N, N-di net hyl am nonet hyl benz esters.

0
givestragtanp el foraila R avdelined in EormmieIa rand R i asglefiped in formula
j ' I . parent acid, and
OB e B By A B et BB B . "5 The
present invention further provides a process for the
preparati on Qf a conpound of fornula (IB) as defined
and&s&%ﬁ}l@&ﬂeﬁ (%h%w#ﬁ}z 2& kjeéaqf} O (2 CUBYIRS PRt Qig Qr Moe 9 gy
foll&himzol vate thereof, which conprises either: 30 (a) .
reaCting a compound of fornula (I1VB) WD 2004/ 106305

PCoBEAGA4 HR0RAFHUN 8btainef @) b fEREr GompoandSr the irfveMBIn

e forming a pharmaceutically acceptable salt, prodrug or solvate of the compound.

In processes (a) and (b) the coupling reaction is conveniently carried out in an organic
solvent such as dichloromethane, N, N-dimethylformamide or 1-methyl-2-pyrrolidinone.
If L' or 1.2 represent a hydroxyl group, it may be necessary or desirable to use a coupling

agent such as bromo-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBroP).

In process (c) the reaction may be performed in an organic solvent such as acetonitrile,
N,N-dimethylformamide or 1-methyl-2-pyrrolidinone, and in the presence of a suitable

base such as sodium hydride, triethylamine or potassium carbonate.

In process (d), if the compound of formula (VIIIB) is reacted with a compound of formula
(XB), then the reaction is conveniently carried out in an organic solvent such as
acetonitrile, e.g. at ambient temperature (20°C), in the presence of catalytic
bistriphenylphosphine dichloride palladium(0), copper (I) iodide and a base (e.g.
triethylamine). The subsequent hydrogenation reaction may use hydrogen gas with a
catalyst such as 5% rhodium on carbon in a solvent, for example, ethyl acetate or ethanol,

and at a pressure of 3 bar.
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wherein L1 represents a | eaving group (e.g. hydroxyl

or halogen) and Y, Z, R, R4, m p 5 and g are as
waledounedoi n formula (I1B), with a compound of fPRPCTEEZ04/000836

(VB), RN (CR5R6)n_ -R2 (VB) R2, R5, R6 and n are as

defined in fornmula (1B); or 10 (b) reacting a conmpound

of formula (VIB) CH2)m-NH2 57 (R4)qg (RL/ Y~z P (VIB)

15 wherein Y, Z, Rl, R4, m p and q are as defined in

formula (IB), with a compound of fornula (VIIB)

L2C( O (CR5R6)Nn-R2 VIIB) 20 wherein L2 represents a
Alt%%‘f% (lﬁﬁhs &egnpe%d offprRy2 ( VIEB) 1 apasiehyith A gompoungsof formula
I, 6 & e rr A B AREhdD BT AL prlcd b pYialtion with
a hydoobraritang 2agnt &bg\ebarhbicgcls[3i% 1 InbnarecbrXaieshoibbthile) in an organic

react Eg'g a conmpound of formula (VII1B) W 2004/ 106305

solyspirgust: 58 ditin Gass or hakydyiwranat adermpepRire i thepange fappy e-8. 0°C
1 . . - | .

o 1 ok RtV P APRC 3 BB BBy

congioupd e ejeaceidvit the obMpoundosfifalthels (VIEB pis tBepicbéde oha

.relation to fornula (I1B), with 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), 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 (XIIB) may conveniently
be carried out in a solvent such as N,N-dimethylformamide and in the presence of catalytic
dichlorobis(triphenylphosphine) palladium, at elevated temperature, ¢.g. at about 70°C.
The subsequent addition reaction with the compound of formula (XIIIB) may be performed
under acidic or basic conditions, for example, in acetic acid in a solvent such as methanol

or isopropanol at elevated temperature, e.g. at about 100°C.

In process (f), the reaction of the vinyl compound of formula (XVIIIB) may be performed
by procedures analogous to those outlined in the previous paragraph on process (¢). The
subsequent oxidation reaction may be carried out under standard conditions, for example,
by using ozone followed by treatment with dimethylsulfide or triphenylphosphine in a
suitable solvent such as dichloromethane, or, by using osmium tetroxide and sodium
periodate in a suitable solvent such as 1,4-dioxane and water. The reductive amination
step may be conveniently carried out in the presence of a reducing agent such as sodium
cyanoborohydride, triacetoxyborohydride or sodium borohydride, in a polar solvent such

as methanol, ethanol or dichloromethane either alone or in combination with acetic acid.

In process (g), the compound of formula (XIVB) is pre-treated by reaction with a

hydroborating reagent (such as 9-borabicyclo[3.3.1]nonane or catecholborane) in a solvent.
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conpound of forrmula (1XB), H N(R11l)-R9-R10, wherein
R9, R10 and Rl11l are as defined in formula (111B); or
w@ajo4mbnsns Y is Nand Z is CR3, and R3 is a gr oRQI/&2004/000836
where R7 is optionally substituted C3- 10 C10 al kyl
group, reacting a conpound of formula (VIIIB) as
defined in (c) above with a 3&onpound of formula (XB)
or (XIB) Rfta Rfta X ~ XI () ( ) wherein R7a
substitute

(oS CRERF R sihdt o ety ol s RGBT I bramgaramy 0. fo 80°C

(in I)\@Jt @ﬂgﬂoﬁyéggg hy %‘gﬂ%@ﬁﬂ&?z h& §‘f15hr§?‘ch]@19 Eoél‘fr)§ p’?%%:t\fo 1 Rixture

to mblﬁrtanperh@r@and@ldir% 4 §dtidich ofdﬂfiasB@chlh 8s sdditid Iﬁ%@lromde in water or
reacting a conpound of formula (VIIB) as defined in

tri- p@;ssamvﬁhwhohphaép wongen fiellaofed gr mmnqmﬂ By cethpbuhdaff formula
it bt och s PR aad) ndrta e gyt (uch s
B T NI

temperafuirg indhe fangeiffori2 81T 10290°€ (%cul@ﬂ? e 66°Ctodr 09@Pfd?fabout 2 to
formula (11B) where s is O, IS and R10 1s

24 hours BRI thesdasited gompewnds of farmyla ffIBD rrul a (VIIIB) as
defined in (c) above with a conpound of fornula
(XIIB) as defined in (e) above, followed by an

coiouhol ety (LY Bh Wbk S(?I%Sn&%ai%%"? WOR1B), (<ITB)

and((XIrV B?)ﬂre%?thgﬁédnﬂﬁgrciﬂy(a%h]aﬁ)@@ %Eee 2 1n thé H‘té?éthl\é%r mcagsbe

am nation conditions N and Z
prepatet Wang knawrgteohngquds. f or nul a(IM vvhere s is O,

reacting a 5 conmpound of fornula (V1I1B) as defined in

(c) above with a conpound of forrmula (XIVB) 9 R R10

Corhpdud@} of formula (VIIIB) are novel compounds and form a further aspect of the
invention. Examples of preparation methods for certain of these .compounds are given
hereinafter in the examples. Other examples can be prepared by analogous methods. In
particular, compounds of formula (VIIIB) or analogues where Y is CL? and Z is N can be

prepared by either

@) reacting a compound of formula (XVB)
CH,),, —C(O)L’
(RY)q

)
(R'g

wherein L represents a leaving group (e.g. hydroxyl or halogen) and R?, R, m, p and q are
as defined in formula (IB), and one of Y’ or Z’ is N and the other is a group CL? where L3
is as defined in relation to formula (VIIIB), with a compound of formula (VB) as defined

above;
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wherein RO' is suitably defined such that saturation
of the al kene and conbination with R9'" gives a group

wW@RooRooasd a RO as defined in fornmula (11B) andP@USEI084/000836
as defined in formula 10 (JIB), followed by renoval
of any protecting groups; and optionally after (a),
(b), (c), (d), (e), (f) or (3 carrying out one or
nore of the followi ng: converting the conpound

(i) obtmacting a cngpofind vheormmtaX¥VER) of the invention 15
formng a pharnaceutically ccept e salt, prodrug or
sol vate of the conpound. oc es (a) and (b) the
coupling reaction is conVa [ ng?ﬁ£|ed out in an
organi ¢ sol vent such ag
N, N- di met hyl f or mam de o ;2-pyrrolidinone. If
L' or L2 represent gpgiyd /gﬁp, it may be
necessary or deS|rabIepto use a coupling 20 agent such
as brono-tris-pyrrolidino- honi um
hexaf | uor ophosphate (PyBroP). I'n process (c) the
reaction may be perforned in an organic sol vent such
as acetonitrile, N, N-dinethylfornmam de or
1-net hyl - 2-pyrrolidinone, and in the presence of a

whettih RIDRE m GAsRl Patehs asfisQOih s ipiey’ aﬁd yA! M |a§‘ Hkﬂ?ed in

or ot assi um carbonate. 25 In process (d), if
relaa@mpbtﬂﬁmubf(Xf\ﬂ?r)nwﬂaa compp)d offorraale (¥HB)as ﬁefanedcﬂ’va nBeaction
conefztlo;l? Ergﬁ'%%us c?nﬁé%e El g%?ﬁt‘% a%s g? 3C}e?é%1§>n Ctﬁ stggsr:] Yag ang IEb) ate suitably
empisﬁtdonl trile, e.g. at anbient tenperature (200, in

the presence of catalytic bistriphenyl phosphine

di chl ori de pall adiun(0), copper (I) iodide and a base

t ER [

Corﬁ]gmﬂlds gﬁfotrnlgihﬁ (BWI%?' q :&?Xe\ﬁﬁg grses%ﬁ?,ﬁ Erc@fﬁ'ra%?ﬁgs‘ﬁ% ha?%lénown
1ntmﬁhmhmdeunnmybe@m@mrdumngEmmWEmﬂnn@ns exanple et hy

acetate or ethanol, and at a pressure of 3 bar. WO

2004/ 106305 PCT/ SE2004/ 000836 57 Alternatively, if
Corhfm@® BPRIAHI IR f &cﬁlrﬂél c%n(f dI @fuhﬁelr ﬁ%‘oﬁ?dé’%ﬁ&nﬂ?la (IB)

compound of fornmnula en It is erre
usmtgls@nd@rdgnumdluws 1For mﬂnaple)doﬁjpuusdmfefonmdat(mj ibwhich R?

oG s B SRS P 388t o

in whighani ¢ 5 sol vent such as diethyl ether or
tetrahydrofuran at a tenperature in the range from
R rgpigsentsa Ct-6's 8ty gionp parreaction avithe armikﬁd@m gagerftor

(e. gaxtﬁgﬁllgfl %aén?esﬁmbg %Ensme) nq%hg {)r%sénrcg %% a catalyst such as [1,3-

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

In a further example of the conversion of a compound of formula (IB) to another
compound of formula (IB); a compound of formula (IB) where the group NRPRM
represents NH, may be converted into another compound of formula (IB) wherein R'®
represents H and R is as defined in formula (IIIB), by treatment with an appropriate
aldehyde (for example a suitably protected hydroxyl-acetaldehyde) in a reductive
amination reaction. Suitable reducing agents include sodium cyanoborohydride,
triacetoxyborohydride or sodium borohydride and the reaction may be carried out in a
polar solvent such as methanol, ethanol or dichloromethane either alone or in combination

with acetic acid.
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conmpound is then reacted with the conpound of fornula
(MI1'IB) in the presence of a suitable base (e.g.

W@ oaitam3hy dr oxi de or tri-potassi um ort hophospheeEBESERNI000836
a pall adium catalyst (e.qg.
di chloro[ 1, 1' - bi s(di phenyl phosphi no) ferrocene] pal | adi u
m (11) 10 dichl oromet hane adfuct), typically at a
tenperature in the range from25C to 90C,
particularly from60C to 70C, for about 2 to 24 hours.

o o et Y SR chedhy Wbt SRR
invehtidRlc¥RRh f@%%nafgyr{)ﬂfﬂgsqglg% EYdeb 2 TR AR &0tpd A thO§arting

presence of cata
reaggntshirontebmediste coinpoyds musypteed &) bppldtathidisy pratecehggaupsl Thus,

tenper.ature, e.g. a out .70 The subsequent .
the BARiEgM OF B corBRus R ??%1_1% gfﬁa&tm Ry mﬂﬁm 8 \@siers gipees, the
add{iiY 8 rE8bTALIBAE ol RER préet i £adtpdasi ¢ condi ti ons,

for exanple, in acetic acid in a solvent such as

nmet hanol or isopropanol at el evated tenperature, e.

g.
t t 100C. 20. | n.proces f), .the reactign of. t .
Theflro @R LR ErondF RURISE ooty HeBE o PR High CRoups in
Orghyic[Uteeagdty editadby PYOHSMcOmhiBOBlen@H Présd € 0073) ahd @rotective
previ ous paragr rocess (e). The subsequent

aph_on pr .
Grogps igdPrganicryathesis n2mhgdien.caW- iGeaensuand g . Wiuks didey-

L for exanple, by using ozone followed by
Intefs(ra%gtb%fnytﬁzﬁ th di nethyl sulfide or triphenyl phosphi ne

in a suitable solvent such as dichl oronethane, or, by
usi ng osm roxide and sodi um 25 Eﬁriodateina

mumte
Thesompippes o %Hié 2 DR may bepepgred inpiphmapeutivally
acc%»@ﬂﬂ@&dlﬁ’@r BV ERBE, gﬁif@ﬁ P& SRAVST ALY a§§ﬁ%%r_@&ﬂoride,
ut 1 rum

b
n the presence oOf a réduci ng agent such as s
hydwpaoroisier phinsphdtelecetate] funerrateyinoleateytrtrale citrats,adialam,

met G RNEROU or iy GrBuOkoni, BF bRt Pl S S 3 2 sodim o

pot:RATRI ARt IRer¥hatn &8 d01yaRtShtablSBallsNaddf AL £SSroligs shdias
compound of formula (X1VB) is pre-treated by reaction

phangachuticatlycheesptrtie ¢styys pedipearmageniichllpecceptable amides may be
9- borabi cycl ol 3. 3. 11 ngnane or catechol borane) in a

Prep%ﬁ%i’ Shte C%ﬁ%ﬁﬁf&lﬁ%{gﬁ% PCT/ SE2004/ 000836 58 (such as
di et hyl ether or tetrahydrofuran) at a tenperature in

the range fromOC to 80C (in particular from®60C to
Them@pow?s ofsbripresent iventien are adyHuseeeBbin thy thelwepessesst i on

i . .00 y-To [ - Ut | :
prafh oML 0100 T RS LA €4 B Sl 22 e
treatnidnt pHtieasiatoid erttidttp basgdrehiritis) psoviadis rallefeid danadtifasthma,
solution of the conmpound of formula 5 (VIIl) in a, .
chragyg %ﬁwcfewmagarm@%a%%ﬁ% PIRGHETRNSRITACS of AR 2By Brseptic

sho&@%ﬂﬂéﬁloﬁéﬁhﬁﬁsﬂ%ﬂmatory 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, antimalarial -

induced retinopathy.
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tetrakis(tri phenyl phosphine)pal ladium (11)). The
resulting reaction mxture is stirred at a
wao esoproadire in the range from 25C to 90C ( parPCTSE204/§00836

from60C to 70C) for about 2 to 24 hours to yield the

desired conmpounds of forrmula (1B). 10 Conpounds of

fornmulae (1VB), (VB), (VIB) 61(VIIB) (1 XB), (XB),

(XI'S), (XI1B), (XI1'1B) and (XIVB) are either

connercially avai l abl e, are known in the literature or
ared usjing known techni ques. 15 Conpounds

may.

ACQS’F%P%I%%’F é)r%?m lpsﬁnt&n@r%%ﬁ a IRRIBIA @S Tormyla dAvapd/or (B)
ATy i i

O R e il Bt R R ol REARLGE afhereinlefore dofined

for gsevietherhy.ei nafter in the exanples. O her exanples can
be prepared by anal ogous nethods. In particular,
compounds of fornula (VI11B) or anal ogues where Y is

In dabBePitped, ihe iN&@iBn %?owdi&%ﬁ@ﬁs%d)f %oﬁiﬂohﬁé of Qoﬁﬁl)la ﬁIA) and/or
reacting a conmpound of formula (XVB)

(B e Iehaﬂ@mqutl%l ywieseptable @alt,rp@@dres en s@vae Itlmmfn@ Igar@ukzﬁfore

hal agen) m p and q are

deﬁglgd g]e?jle)rﬁré f%: ‘F%Pﬁﬁ 699 “ta%ﬁlis lﬂéﬁ%?pW' or Z is N

and the other is a group CL3 where L3 is as defined

inrelation to fornula (VI1IB), with a conmpound of

In th%ffcmyfr% of vg)pr%naﬁpﬁ@auora BT iberrpy's Also smdsies "prophylaxis”

ool B e ARG ) PRfoncl o el Tl R PR anc

"therapeutlcally should be construed accordingly.

The invention further provides a method of effecting immunosuppression (e.g. in the
treatment of theumatoid arthritis, osteoarthritis, irritable bowel disease, atherosclerosis or
psoriasis) which comprises administering a therapeutically effective amount of a
compound of formula (IA) and/or (IB) or a pharmaceutically acceptable salt or solvate

thereof, as hereinbefore defined to a patient.

The invention also provides a method of treating an obstructive airways disease (e.g.
asthma or COPD) which comprises administering to a patient a therapeutically effective
amount of a compound of formula (IA) and/or (IB) 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 (IA) and/or
(IB))/salt/solvate (active ingredient) may be in the range from 0.001 mg/kg to 30 mg/kg.

The compounds of formula (IA) and/or (IB) and pharmaceutically acceptable salts, prodrug
and solvates thereof may be used on their own but will generally be administered in the

form of a pharmaceutical composition in which the formula (IA) and/or
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5 wherein Rl, R4, m p and q are as defined in fornula
(IB), Y and Z' are as defined in relation to formula
W@ 2068106803 h a conpound of formula (VIIB) as dePCTigER004/000836

above. Reaction conditions anal ogous to those

descri bed above in relation to steps (a) and (b) are

suitably enployed. 10 Conpdthhds of formula (XVB) and

(XVIB) are either conmercially available, are known
(IBjconipoand/sdl#sdvate Gactle ipredientpisaip assediaticn Mgthkiyhafmaceutically

t echni que Cbnpounds of fornula (1B) can be converted
accepiply eﬁaw ifusah el srade fDIpsnding an thagpods of adipingptration, the

o RN SR 3 R, SO st ity
weight) vmoteqntefk:mb&y ﬁomroa};(pmfm gy, 0 ammennigma‘heﬁo amulfeom (15))
group by reaction

99,47 v O P b A AT 5 G998, it ppaateypal %@H%F‘Wﬁ]
adjma%mﬂaémlo@ chitRr &mep%%&@agg b?ﬁ?g‘h%é’iﬁ% b ta g‘orﬁ%(?sglon

bi s(di phenyl phosphino) pr 6pane] dichl or 8ni ckel
soI vent such as tetrahydrofuran In a further exarrpl e
t he conversion rmul a

T BRSOy RBloR By Py ALY Bt &8&@&3&1&%&%9@ ]
corhgtufillo@ foinRla F?ﬂgfa(ﬁdlo‘i@llﬂbpwﬁhd}ﬁh@éﬁlﬂ £ @Bﬁtsﬁltuﬁ’s’olvate

be conver i nt o anot her conpound of formula
thewag @ herefrpgfops defieddn asrosiation withRipharmaceytigalhy av:e@ptabie

. ...by treatnent with an appropriate
mﬂ%ﬁ%gﬁhgm&(*or g&anple a suitably protected

hydr oxyl - acet al dehyde) in a reductive am nation
reaction. Suitable reducing agents include sodi um

ThepherBawsEr] gPr@esition of fiedbvryinn F@H)b&raﬁwléﬁef%idaplﬁﬁﬂy (e.g- tothe
Iung ALY ;gfvll o?'f@th%@%ng SR e 108 prol@cﬁon% a{dsg&‘gl&llét hdptaffioroalkane

ol ar sol such met hanol
aer@hotsrﬂndrdmyrpowwdonnmlbmnsa bosystentically, e.gnby ol hdministfition in the
1% cetic acid. WO 2084/ 106305 PCT/ SE2004/ 00%16 60
forof (gbfits, bl SievRs, 88VES O EBY Ik 4 DY PR oA Rpistration in

the T(Hﬁi of é@)hftﬁ)ﬁs Bf QEBSREsObr By \QIbRHERAL adihil 109 '?)r by rectal
certain functional groups ‘such as hydroxy 0

adngjnistrptgon in thérforet efsupprgitoriesagrgransdaymallnt er madl at e
conmpounds may need to be protected by protecting

ThedihO&H¥on bk 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-q: inhibitors such as anti-TINF monoclonal
antibodies (such as Remicade, CDP-870 and Humira) and TNF receptor immunoglobulin
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
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5 the preparation of the conpounds of fornula (IB)

above may involve, at various stages, the addition
wapa4nessoval of one or nore protecting groups.PAIEE2004/000836

protection and deprotection of functional groups is

described in 'Protective Goups in Oganic

Chenistry', edited by J. WF.63\tOnie, Plenum Press

(1973) and ' Protective 10 Groups in Organic

d editi ene and P.G M Wits,
nawgﬁeayﬁufrlmoéﬁg ToRingen Fetopporon ags @&1&58 eIl
e

mefgg%élpc?% e sa tt Il;hglrr{:s ‘\“j‘%%e%% éB? er a%%gbﬂééénlylbum&one’
saliggldiet is@uh BakpiriaThe @682 hyib6B(Qich d@melol@cam celecoxib ,

hydr obr om de, phosphate, acetate, fumarate, mal eat e,
rofacgkibs saldecosily mltexisonmdﬂamei thereyleamas ginaboivhitsting mtnc ox1de

t na n. al kali It such
corli BB RBE 3 Gl R B TED lasi B oot
sulpasaRSiAb clﬁ%}o%ﬁie Aésleﬂiﬁ!) (féscﬁfe%ix{l&cg%gﬁfb%gcﬁ%roqume d-
ar nraceu accept abl e’ este
penMMemmhldfpm&@mhloea@mddes may be prepared
usi ng conventional methods. 20 The conpounds of the
present invention are advantageous in that they

h | ogi cal I Vit Th th
PSP BB e e T 05
Y 14 R AR ) 2 RS 10

1nh1bu1brm1nﬁhp0}dygeﬁas ecli GIRR)protin@ LA pongonisiwekstedffrdr ¢he group
ai rway tic 25 shock, gloneruloneghrltl

conpisHRBHAIIBIOP: BEACTO difenauan; cpenslinsA BpakaRR]S; Abbott-85761; N-(5-
sub B ELP B 2 e R 25 Puo et tuliespes

metﬂbﬂﬁs&ﬁgzdmp@ta%la QudTRAs Zer@b§2@3?138”§1@'cﬂﬁi blifd SB-210661; pyridinyl-
ost'eoporosi s, burn injury, i|schaemc art di sease,

substitn@kd&n cymmmapluxhelenecasm;)owmls swthosdi- §39 010; m-ctyaaoqlaﬁwﬁxfe
and chronic_pain, multiple sclerosis, nyelong,

compourdssich @ kt #¢. 330 dela angrwraling sempeagnds seeh @%Mlﬁﬁﬁl MK-

886”5 g[ SOENGEAt ive di seases of 30 the eye such as
erl eépiscleritis, uveitis, Sjogrens
syndr one- ker atoconjuctivitis, scI erokeratitis, optic
neuritis, diabetic retinopat hy, retinitis pignentosa,
Thegresentinaentain stillifndheredlatastto tepminibimatd® 02 @@4MbO6RD6S the

PCT/ SE2004/ 000836 61 Accordingly, the present
InvenieR PSPt SHENA THEPar AvRgRBishiop feukeirisnesal P T el 8P4, and

LT]fs4| Rlected from the group consisting of the phenothiazin-3-ones such as 1.-651,392;
amidino compounds such as CGS-25019c; benzoxalamines such as ontazolast;
benzenecarboximidamides such as BIIL 284/260; and compounds such as zafirlukast,
ablukast, montelukast, pranlukast, verlukast (MK-679), RG-12525, Ro-245913, iralukast
(CGP 45715A), and BAY 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
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or a pharmaceutically acceptable salt, prodrug or
sol vate thereof, as hereinbefore defined for use in
w0 brampos 5 | n anot her aspect, the invention pPOWSERE4/000836
the use of a conpound of forrmula (1A and/or (IB) or
a pharmaceutically acceptable salt, prodrug or sol vate
thereof, as hereinbefore def4ned in the nanufacture
of a nedicanment for use in therapy. 10 In the context
. _of the esent specification, the term"therapy" al so
mv?fﬁ&“&&%%[wrp%‘bﬁW&s&%t?mmaHl E3CSPIoR antasrigs énpduding getirizine,
[ 116]] [ . r . " r tic .
lord RMfhE 8RBk, SISO . LEleine, o AR Fch famine.
accordingly. The invention further provides a nethod
of effecting i munosuppression (e.g. in the 15
The presgntisentdn stHefmtheoiethtesrto e ¢anshinatiineafar commpicuing of the

. irritabl E b\gﬁsl di sease, . atl_ger oscl erosi s, or

INVIRUES 19851AST Wk & BAORTRIPLS HedReopiria@tagapiskor the proton pump

: 3 ' ective amount of a conpound of

mh#%ﬁrﬁ@ﬁ%%@%%%&% (I1B) or a pharmaceutically
acceptable salt or solvate thereof, as herei nbefore

defined to a patient. 20 The invention also provides a
Thenpresead inyentieresiill fugthemrelsitestto tlxg ¢onebinitionegfs adinypoasé of the
. . d. t hna or COPD) i ch conprises adm ni stering
invirfic geies 0 s A et ear POt IESaR] VBOCURGTHT of a

AREMAR 0 hodr ibiai g/az i i i

* har maceult iagal 113}"1 aglélg ta@lg e ga ?é’lpg%n}g%q@gf ’ephteﬁgllpé%a,n olamine,
pseadodphedrineh aiphaeoldefliydadthioide, @ainmeinioling hydochlblige,

above- nmentioned ther af)euti c uses the dosage

tetrafipidropoding hadroghloride, sylarpsinandine Wndipchlgridey ande conmpound

| oyed, .t he no of adm nistration, the treatnent
ethﬁggﬁep%lgp%%ehqw&c‘%g‘?%é&der i ndi cated. The daily dosage
of the conmpound of formula (l1A) and/or
(IB))/salt/solvate (active ingredient) may be in the
Therpmgat frventi¢h Gillifunthékglates t8thenmpiitgnatidn of heoapionad ofithe
. of formula (IA) and/or (1B) and pharmaceutically ) )
invetioafegathes Vet anficholingagic ggeiminchingipeairophan besmideytidiopium

d hei but wl.l generally be adm nistered
broft§E pfftroplih brefitle: iepirine: AR Hihasingei {1 on i n wii ch
the formula (1 A) and/ or WO 2004/ 106305
PCT/ SE2004/ 000836 62 (1 B)conpound/sal t/sol vate
The(fresent mvemigomedillfintther rslates ta gweamingtinasionwif taltompound of the
) har maceuti cal | accept abl e adj uvant, diluent or
v HOPit%%‘?th%é?B@rﬁgh do gﬁa@mm‘@% agpnigty inchiding mefaproterchel

isoproterenol, isoprenaline, albuterol, salbutamol, formoterol, salmeterol, terbutaline,
orciprenaline, bitolterol mesylate, and pirbuterol; or methylxanthanines including
theophylline and aminophylline; sodium cromoglycate; or muscarinic receptor (M1, M2,

and M3) antagonist.

The present invention 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, CCRS8, CCR9, 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.
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pharmaceutical conposition will preferably conprise

from0.05 to 99 %w (per cent by weight), nore
wee@haoahd y from0.10 to 70 %w, of active i ngredi/eEm004/000836

and, froml1l to 5 99.95 %v, nore preferably from30 to

99.90 %, of a pharmaceutically acceptable adjuvant,

diluent or carrier, all per®ntages by wei ght being

based on total conposition. Thus, the present

i nvention al so provides a pharmaceutical conposition

conprising a conpound of forrmula (1A) and/or (IB)or a

Th d e %ﬁat o%ﬁgtfllyfuﬁg&%‘gfa?eglé(g}h%%lokb%atﬁ)%lo\‘%.tcg ﬂﬁgund oft tﬁe a

ereo g erei npbefore I'ned Tn associatron W
invefion MG Wit Aryind@ERkARbLRth Adiod Yedl T IGF 1Y @neRE.
carrier. The pharmaceutical conposition of the
i nvention may be adm nistered topically (e.g. to the
| ung and/ or ai or. to the skin) in the formof_ . .
The%?ﬁ%m 18?1%?“%@3?}@%&1% é%{hsﬂom%nowﬁ éommugeqfdg%wenuon
.at.l . \ i
oo kPN LTSS s BlcUSIEME AN Yo B
predifigonp Spre@Evalehs flvhisgliae) dh 8cinGlond Ncadddigd) beEldnethasone
~admnistration in the formof solutions or
diprepiopatashuslesonide. Thwicawpbe prapianates aedimonietaspae fugeater by
rectal admnistration in the formof suppositories or
transdermally. The invention further relates to

The mhﬂﬂ%ﬂfbngﬁﬁrfﬁﬁhﬁsrefa% td R cbﬁﬁﬁﬁa%ﬂtof Qfco gXuﬂ:f]@f Mk

0 rheumat ol arthritis, osteoarthritis, osteoporosis,

invgusion itagetier withf (aptryptase ithibows) (b ipkaelsestivatGgactoa sk ARR,
allergic rhinitis or cancer or_the neurodegenerative
antagpaistss g inferdepkin conygrtingsmeyne (16D snlybiteys (e IMBPIEinhibitors; (e)
di. seas r .st.roke.. For. t treat ment of. rheunat oj .
aani G D e fle 1 EbRSS inciiHing VoA -HREERDRRT (LR S SMAP Kinase
. h.gﬁ&gj i "o i N . . ] " )
InhiGER (B GOAIS RO AR Al BRI 8 KDY and B
recepsur@htageniRenfjrade gothkely,@. bl dhicihe;ak) gadhihélbxidase inhibitors,
receptor inmmunogl obulin nolecules (such as
e.g-gllopuaringlad) yricosuri¢ agetis Steorprabrngeidnswiing g ercme sand

ven ) o R bbb Bl o b oo

TGEB);{@PhRteRItREFed Broth ' 3) AiBEdbRAt | , €.8., basi

e R D O D R LR ERor, .., basic

fibr¢tiiast grovethtfectoNSRAY) s(q) granhloagte macvophageoldiny kthelatng factor
ropioni ¢ aci ds such as WO 2004/ 106305 .

(CNPEPF i LS 0FaRam 4y TrepyigniadVKs prbNKe gpeentor antagonists selected

. k j r.gf f epa e uch

rord SRR L AP BN Bl ERATRLER S

elasRY¢é BRMIRRESISHE re® tROSMp BHRsPARBRf UT-77 and ZD-0892 (u) induced

nitric oxide synthase inhibitors (iNOS) or (v) chemoattractant receptor-homologous

molecule expressed on TH2 cells, (CRTH2 antagonists).

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).
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salicylates such as aspirin. The COX-2 inhibitors

(such as nel oxi cam cel ecoxib, rofecoxib, valdecoxib
w@pa4206303 coxi b) and the cyl co- oxygenase i nhi bPCT/8KER004/000836

nitric oxide 5 donors (CINOD s) and the "di sease

nmodi fyi ng agents” (DVARDs) such as nethotrexate,

sul phasal azi ne, cycl ospori neb®, | ef unoni de;

ci cl esoni de; hydroxychl oroqui ne, d- penicillam ne,

auranofin or parenteral or oral gold. The present

invention still further relates to the conbination of
e ERRAONE AL 5o S DXL 100 SSLSg fspe erpent

ageiz-fbhe tichthdait b bst@(ﬁarﬁmltl‘s pS%}Yél)?@@%‘;%tﬁBtUe\(@&d PoRithaion
(FLAP) antagoni st selected fromthe group consisting

inclyfle stahéard oan-sEBIidFlemi-ind aheatcop agdmpheadinafier NSAID's) such as
Abbot t % f'é75 Abhott-85761; N-(5-
P“%T?ﬂ’ldf PieHI< PHORSPIE ABdS S‘!ﬂhI@;? Inéléﬂoi*% dhabérzefen, fenoprofen,

l Y
SN RISAGL o4 RS i oo ptincc,
apaz@@pmﬂols&s?sheﬁﬁﬂph@wm@dzﬁﬁé s&l%ﬂ&@ssidch%% ifif), induced nitric
cyanonapht hal ene conpounds such as L-739,

oxige wﬁmg inbikitarn ENQSompibitatsd, COXH amlbltomﬁa,cﬁca@ veleomidb,e

B0, SPIBSLEE 2y <5 MCSOL W ol T
dorlo® @IRDD9) MM”% Eﬁg@tﬂﬂhé gé}a&ftarﬁol%%%%?ﬂéb%o f S%rﬁﬁfgg Qpamng agents

I nvention toge receptor a
such eskiatereidndsxyicyide aldlgdcoshhie, amﬂltralaTEéhlﬁﬁh&@pﬁﬁi stidhQH)
the group consisting of the phenothiazin-3-ones such
cortieoserggds argblpyalurgpicdicisls sedngsduatian ond RyridscOGS- 25019¢;
benzoxal am nes such as ontazol ast;
benzenecar boxi m dam des such as BI LL 284/ 260; and
TR ofHE R ER ] S B0lsgd i Qo BRlon FRASS MG Rerapeuic
agents dbitke satnizht ()Hl%iaﬂﬁai&{?\bowamis&éé(s @Uléer@fve ddiis and Crohn’s
present invention still further relates to the

dlse@é«ﬁb&ﬁmbieoagems tg b@@mﬁ@d@sulphp@alazmeﬁmm sadigulatesy the
h_a PDE4 inhib di
ot reBRemie -Hretlruti A% FOTBFRA RS ofeh e idesauice.

relates to the conbination of a conpound of the WO

2004/ 106305 PCT/ SE2004/ 000836 64 invention together
Thewiontpoandmdfi the pteaentrinentidn magepode wed agamnlshation with anticancer

i ncluding cetirizine, |oratadine, desloratadine,
age?%ﬁ%?%a@@ﬁﬁ%atlraé%%ﬁgz@ﬂt@n 0&%10&&14: Aeigs s¥eh as adriamycin,

dauﬁajpg{lﬁ I%?{ gfa ﬁllee nBOSrllg ?.xogérg \éﬂgggl St yi%xareslﬁ%rase 1nQ1%1tors

VegF inhibitors, COX-2 1nh1b1tors and antlmetabohtes such as methotrexate, antineoplastic

agents, especially antimitotic drugs including the vinca alkaloids such as vinblastine and

vincristine.
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
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5 invention together with a gastroprotective H2
receptor antagoni st or the proton punp inhibitors
w@ sweho@ss onepr azol e) The present invention stPECT/SE2004/000836
further relates to the conbination of a conpound of
the invention together with an al- and
a2- adrenocept or agoni st vasd¥onstrictor 10
synpat hom netic agent, including pr opyI hexedri ne,
Car(ﬂhen yl ephri ne, |.pr opanol am ne, udoephedri ne,

apay @%@tsrwaﬁ? g{f migpmocglamégl )b}ﬁgﬂ(grfoil]i)lﬁ owering agents such as
statmédﬁgrﬁgé S (ﬁltéjﬁlbc]ﬁér A@emﬂgfbﬂé% ﬂ%grt]éﬁ?# -? Mcgétjoggnt%%omsﬁs and

I ne ori norepr ne
1mgm@ﬁg§bg@bh4@nbﬁ&sThe present invention still further
rel ates to the conbination of a conmpound of the
invention together with anticholinergic agents

i ncl udi | pratropi.um brom de; tiotropium_bromd
Th%ﬂ@ﬁ“&ﬁ&%ﬁ’# tE? BFSeRd I Fntien gy glse: b ealﬁag fré‘F‘Eﬂ'%‘éﬁi‘%WlﬂTﬁ@S agents
such Eﬁgﬁ e@é’aﬂﬁt ('sg&ca;sts'eh{ahéw %Ht? Eafl&ésgﬁlﬁaﬁv%ﬁgst @Sch as deprenyl, L-
do;iaogequg@ nvﬁm;sdst MAGB '1nﬁlﬁlt6r3 4ucAsRRERRIAE ra@eling! SomP inhibitors

i ncl met aproterenol isoproterenol, isoprenaline,

SHCb b lrasnay] A—Zslahihmomdbpmc mxp@d@unhlbﬁmﬁemm antagomsts

butalin orci prenal i er ol
NichTFHHOBISHT DRI AR B RS oh P B gt oxide syithase), and

t | ' .

t 1
I
met2gfonite. present invention still further relates to the

conbi nation of a conpound of the invention together
wi th ot her nodul ators of chenoki ne receptor function

TSR g Sy O BEI 1% R SRR BRI,

C
ostefogﬂfdsié) e%gg%a aé)%g(facgl?f %%%é?xﬁ@féﬁe%r hddena5

1mrﬁlﬁﬁ)4ﬂﬂp3€s'iﬁl’& apExth &E‘Zﬁ&ﬂl@ﬁOﬁ,&ﬁpmﬁjﬁ:ﬂjh@c]@Slﬁﬁﬁi&t azathlopnne and
invention still further relates to the conbi nati on of

methoEiaound of the invention together with an
insulin-like growth factor type I (1G~1) mnetic.

o A A b6 i
illuptdtive @RarhplBa 16 thedxd6TRrthd KR spdct WeslHeasiréd/ 64 € Viagian Unity
spegtlrodneletgrf gt %%trgton Ifrrgzallleun%g/%% either 300 or 400 MHz. The MS spectra were
measured on either an Agilent 1100 MSD G1946D spectrometer or a Hewlett Packard
HP1100 MSD G1946A spectrometer. Preparative HPLC separations were performed using
a Waters Symmetry® or Xterra® column using 0.1% aqueous trifluoroacetic acid:
acetonitrile, 0.1% aqueous ammonia: acetonitrile or 0.1% ammonium acetate: acetonitrile

as the eluent.

The present invention will now be further explained by reference to the following
illustrative examples. In the examples the NMR spectra were measured on a Varian Unity
spectrometer at a proton frequency of either 300 or 400 MHz. The MS spectra were
measured on either an Agilent 1100 MSD G1946D spectrometer or a Hewlett Packard
HP1100 MSD G1946A spectrometer. Preparative HPLC separations were performed using
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predni sone, prednisolone, flunisolide, triantinolone
acet oni de, becl onet hasone di propi onate, budesoni de,

w0 batite@sdNne propi onate, and nonet asone f ur oat BCT/SE20041@0836
present invention still further relates to the
conbi nati on of a conmpound of the invention together
with (a) tryptase inhibitors98(b) platelet activating
factor (PAF) antagonists; (c) i nterleukin convertlng

| CE) ®nh tor®; | MPDH bi t
o SRATTSHARBIEL KRR, b SRR s s i

ac%nt. Qi%’ C{"% 2\ cat hepsi ns; &g MAP ki nase

TR PUSFEIGRK: BCSlPRiLHR &F & 1fe RPmQeRAsetate: acetonitrile
as ltﬂbleMe‘hP rl%crﬁbvhvé‘ r&icRoRL weR Qe BormetP id %C@Ef\f Discaver single mode

.antagoni sts; (j) anti-gout agents, e.g., chicine;
miggeyvaxent hi ne oxi dase inhibitors, e.g., allopurinol;

(1) uricosuric agents, e.g., probenecid,

sul fi npyrazone, and benzbromarone; (m growth hornone
Exaﬁqﬂelagogues; (n) transform ng growth factor

TGFJ3) o pl atel et-derived gromh factor (PDGF);
éﬁj?hhl‘ﬂri’o rléﬂmlmhﬂf}’é)ci'aﬂlnoémgl]-cybhﬂxexana‘ajcénanhﬂe,st

tor (bFGF); (q) granul ocyte nacrophage
dﬂgmﬁgﬁgoéggnulatlng factor 20 (GWMCSF); (r) capsaicin

cream (s) Tachykinin NKI_ and NK3_receptor antagonists
e [ g of NKP-608C;
, and (t) elastase

selected fromthe group
SB- 233412 (tal netant);
i nhibitors selected fHN he group consisting of UT-77
and ZD- 0892 (u) ipduced nitric oxide synthase
i nhibitors (i NOS regpat t r get™a

dcul e |expr ¢ssed Un TH2 cell's,
Phe presept i nyention stil

r ecept or - honol ogous
a conpound of

(CRTH2 ant agoni sts).

further relates to the contNnati6n o

the invention together with an inhibitor of matrix

nmet al | opr ot eases ( MWPs), i.e., the stronelysins, the
a) NQLJGORBRSISS-qadIih{s- gab MRaCiamie Vel | _as

aggrecanase; €specia agenase-1 (MWP-1),

To gshiired solnkien of 2, Mdﬁ}h&)rpqmoblhmgfmmse (IBeaEd ¥ ds3¢ribed in (d) below)

(1 kM %‘9(%5%?1%%&) @%%)was{ﬁ%ﬁ%ﬁ%ﬁ%@?ﬁ'ﬁhn@mm@ (1.29),

cycRSEEk Sie2081/ &QD@? an@PyBRSP QOPpP Uﬂi@re@étlcﬁmrlﬁlx'td% 2k h&ed to 50°C

can al so be used in conbi natlon wi th existing
for 1} dputse e snix B wes cqczi@d Weowtempﬁemre aid poured into water (10 mL)

BB P SRR O B e s o

resdtibg smlnﬁd)rawmié)ﬂfayteﬁ@ﬂﬂt &Cﬁlbﬁfrﬁétﬁﬂfet k20N i) co?x%ﬁ’ec?&gamc
r oxi G $%ﬂd|clofenac propi oni ¢ aci ds such as

eXtIﬁ.g% Mgk Are @F%@ﬂéﬁﬂlﬂﬂ]@ﬁ@@?ﬁ‘@ﬁr@ﬁ:d to give a white precipitate which

was removed by filtration. Purification by chromatography (SiO,,

methanol:dichloromethane 1:10 as eluant) gave the sub-title compound (490 mg).

"H NMR (400 MHz, ds-DMSO) § 10.07 (1H, s), 8.25 (1H, d), 7.94 (2H, s), 7.70 (1H, d),
2.37 (2H, d), 1.83-1.63 (6H, m), 1.33-1.00 (SH, m).
MS: APCI(+ve) 337/339 (M+H™),

b) 4-[[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]methyl]-1-
piperidinecarboxylic acid, 1,1-dimethylethyl ester
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ket oprof en and i buprofen, fenamates such as nefenam c

aci d, indonethacin, sulindac, apazone, pyrazol ones
wGeomh/1asophenyl but azone, salicyl ates such as aREI/BE2004/000836

i nduced nitric oxide synthase inhibitors (i NOS

i nhi bitors), COX-2 inhibi torg such as cel ecoxi b,

val decoxi b, rofecoxib and et ?i coxi b, and the

cyl co-oxygenase inhibiting nitric oxide 10 donors
9-1%%1}@1@[;/3%}“39@'@(3@961( spdm_tona@.ﬁ) arlgeM iintetﬁal@mﬂofuran) was added to
} ok ). i e .spar ent suc ) .
4 r%fi!ﬂgggx?é;}l%p’lpeg@ir{/eg@rﬁg i aar%d, grghglgg%@ﬁtgyfgm?prepared according to
theimdthed af Jouensll of MedRAP CASMEME D009, 45 311435885 §8 il oand
e

¢ l_rg}/al uronic aci ds such as hyal gan and “synvi sc. -Th
CIPSFATSE idetgniregra. The evxtienwesieflukebfon 8 howssdhfien which it was

i [ | LSk t her utJ.c 5 ts for
co e 10 o, PSR GT FECTD) Givl L8R s adlicd and the
mixtelecsgirmd ifare Oominiutds SNADG-IIchR0-5-quih SIRADyclohk ARl @amide
(ExA98 t SOQ]B usjed | ncl ude sul phasal azi ne,

"ég’R?ﬁ ﬁ&a )N ﬁ@% 4R deY-dimethyipsmenmpide (2 mL) avea afdeshfollowed by
tetrakisl(t j ' ' uch as

B e P L R AR R My B pppared to 50
90°kfpr 4ihgersiadersdtiogen. Cmixalimpito rookh tdmppRitiRARE Baclh mixture was

statin or cytotoxic

. as _endost.ati and angi o
iR Su i RaRie EE EREind 2 il Mipbican remesegiuabibramum. The
residtinpositoe, wi tod ih@%P4 PaEr r ergse :
e i 5 R RIS & S, éﬁagﬁﬁ%ﬁ?%ua?g% 17 Combined

OTSYHE PHEACKHFF degd diltsredhandwsmahotatesi Rueificativn (S80pleasil i
i imtotic.drugs inclyding the

wceRRRRpE e & LK b tod hapaino SP0rEREd ne.

25 The conpounds of the invention may al so be used in

C [ hatd ith antiviral agents such as Viracept,
Msﬁgggié?f?)(ﬁ%@ WheH Danci cl ovir, and antisepsis

conmpounds such as Valant. 30 The conpounds of the

present invention may al so be used in conbination wth

c) V\Dmﬂhlmab@-F@Efiﬂﬁiﬂﬁﬂmpsfeﬁlinﬁﬁnﬂﬁéﬂid]ié%ﬁﬁéﬁc@fanﬁde,

dih a}%enlitﬂ]% ggch as cal ci um channel bl ockers,” lipid
YBREVORGCagent s such as statins, fibrates,

4-[[®€hiorBl50 ETNeTRE o VI <] g hatensi n-2 receptor
bbbl e -9t MO BRI g RSBy BEnyi

. ant a}gonl sts an Yon 1
acidrhé-dwapaleiud eser Eremplelb))twasdisolviednin FRhaabB@.PAL) and

. PN C ' Lan W th CNS ents. such as
dlchgbz i 8%1%?%_@2%%?? Igﬁ &‘%ﬂ—é@xgéer @S/gﬂl Iﬁg) was added and the mixture
stirraor 1Btk [The @¢usandshsioh el ASpdlfl B yneds and recrystallised

from methanol / ethyl acetate to give the title compound as a colourless solid (120 mg).

"H NMR (400 MHz, CDs0D) & 8.89 (1H, d), 8.25 (2H, s), 8.08 (1H, d), 3.42 (2H, m), 3.01
(2H, dt), 2.52 (2H, d), 2.35 (1H, m), 2.00-1.84 (6H, m), 1.82-1.60 (6H, m), 1.43-1.09 (5H,
m).

MS: APCI(+ve) 400/402 (M+H").

m.p. 170-175 °C

d) 2,6-Dichloroquinolin-5-amine
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dopa, Requip, Mrapex, MAOB inhibitors such as

sel egi ne and rasagiline, conp inhibitors such as
wa2®a80630A- 2 | nhi bi tors, dopam ne reuptake i nhP@I/SER084/000836

NMDA ant agoni sts, Nicoti ne agoni sts, Dopanm ne agoni sts

and i nhibitors of neuronal nitric oxide synthase), and

10 anti Al zheiner's drugs suth as donepezil, tacrine,

COX-2 inhibitors, propentofylline or netryfonate. The
6-Chlmpounitsquibolitee] -pxids ¢h ) way sddeidas phay)haxius @x?@lloﬁ@i(lis AnL) at

o t h t rosi s agents suc
0°CE o einR e o F NG FSior fTEFS o SgahSor dAdours. The
excds2 phBBHRRPSHURREERSAL Ma@'@ﬂjo?até&' Epva%ﬁo E gflg@em&?eo@%(ﬂerd in water

cycl osporine,” azathiopri otrexate
(10@ md9d whichl orommttiana (WOI thLhclheleyérs Meln:esepenap:ddeunxietﬂe hxy.leous layer

referenc toth ustrative exa Ies
exttp e W BT D)« T fEn e Hia oo oviad pler
anh¥Afioby ma: %Qesi@ﬁ%ﬁl?ﬁﬁl%e@in@co%&&{t%xf foIEERLH]. qfhe%stlﬁ'lf‘er was
00 or MHz. The NS ectra were neasured on either

dissghvedgn p@molmér (b 89 6onsetmn ohletide (208 ghandamre(s g)
addg‘gc]%%s@gﬁrr}g tv&i]ag%tlrre é ?@ £ %ts rc%”ﬁe&%o foqmy r‘f aée%atlt{ﬁ/eeand

filteRyd TRk rydul tingodolidtvess fsa{ﬂehd&plhtdﬂﬁeﬂ@lsﬁﬁoﬂdé V@RS Adsthanol (50
trifluoroacetic acid; acetonitrile, 1% aqueous

mLh#Rebanugousipetreniilaria qcid @fldeé (M, é%aﬂr)um@a@éulane solid was removed
onit§ t h \; [
oy SRR U B 5 O 0 gy RGBS b RRn o
the fni;kﬂum/\ifftgdedthlelsatb-uﬂwmmmaim esolidl(bh gh.he exanpl es the
NMR spectra were neasured on a Varian Unity
spectroneter at a proton frequency of ei ther 300 or

Iy ep ' I .

Agl I nt l\f%ﬂ %[? 4%%3§ﬁgct r’dmet e ’ﬂeﬁﬂé{a? 7.831H, ddy;
6.36@tkay.d BPI 100 MSD Gl946A spect rorret er. Preparative

HP eparatio e perfornmed using WO 2004/ 106305
MSP@#&@Z%%%@Q@@%S R a Waters Symmetry R or Xterra

col umm using 0. 1% aqueous trifluoroacetic acid:

acetonitrile, 0.1% aqueous amoni a: acetonitrile or
Examplec2anmoni um acet at e: acet oni t rile as the eluent.

N-[é/I C&ﬂ?@ h—i)?&%%%}?lg - \oelilgo cyc lqexaneace(f:Eml(i:)| Ec'icl%drochlorlde

1 0O
HN

Cl XN

2
g
To a stirred solution of N-(2,6-dichloro-5-quinolinyl)-cyclohexaneacetamide (Example 1
(2)) (170 mg) and potassium carbonate (350 mg) in N-methyl pyrrolidinone (4 mL) was
added piperazine (600 mg). The mixture was heated at 120°C for 3 hours after which it was
cooled and poured into water. The mixture was extracted with dichloromethane and the

combined extracts evaporated to give a residue which was then partitioned between water

and ethyl acetate. The organic layer was separated and the aqueous layer further extracted
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5 Exanple 1
N- [ 6- Chl or 0- 2- (4- pi peri di nyl met hyl ) -5-qui nolinyl]-cycl
wobetansexet am de, di hydrochloride O HN Cl NeCT/BE2D04/000836
a) N-(2,6-Di chloro-5-quinolinyl)-cycl ohexaneacet am de
To a stirred solution of 2,6-dichloroquinolin-5-am ne
(prepared as described in (djlbelow) (1 g) in
N-net hyl pyrrolidinone (12 nL) was added
with etklgﬂ aﬁalmd)a.ﬁ&‘leglmnﬁm&dr?hﬂie e}(t;Iac& \gl;érc cofijeptraika xapBaeatiidue
aci 1. nd, PyBroP (4.4 g). The reaction mxture
whii oo bipBh B Corstmarerny Gihamsnorienisramghencimonium
R ' :
B e AR Rl dnf (RN, B Py Rh e tBirs
hydaophdarids salbiyytohatndéit ovithchyalooadiloribheeid @4 id 1 4rdosme)t i on
was .extracted wi i.chl or t hane (3x20 nl). The
Re%&ﬁﬂﬁ?ﬁé’d’n&n&ﬂm@ J %ﬁxlraa%tﬁ@y 3@?@6{9 Fiegc qopRicisnd as & efid (80 mg).
partially concentrated to give a white precipitate
L Which was rempved by filtration. Purification by
H M@QMMH&DMQQ%/ 920 (i $Han30 (2 cd)) Graon@Hhd)y§.70-1.69 (2H,

) et R O 5 Ay 15 RS 055 (4030 gt Scomt m),

137098 (68Hm)s), 7.70 (1H, d), 2.37 (2H, d), 1.83-1.63
(6H, m >33 17 00 5H, n). MS: APCI (+ve) 337/339

MS¢ RPGEGEve) 387/B89 (M-+H).
m 4- %%@ﬁcm oro- 5-[ (cycl ohexyl acet yl ) am no] - 2- qui nol i nyl ]
P -1- piperidi necarboxylic acid,
1, 1-di net hyl et hyl ester WO 2004/ 106305
PCT/ SE2004/ 000836 69 9-B orabi cycl o[ 3. 3. 1] nonane
Exampledy solution (3.5 nL, 2Min tetrahydrofuran) was

N- [@-‘tﬂﬁgrot-g- [methyl[3-(methylamino)propyllamino]-5-quinolinyl]-

cyclohexaneacetamide, dihydrochloride

O
HN
cl N
N ll\l/\/\ll\lH

Prepared according to the method of example 2, using N-(2,6-dichloro-5-quinolinyl)-
cyclohexaneacetamide (Example 1 (a)) (100 mg) and N,N'-dimethyl-1,3-propanediamine
(300 mg). Further purification by HPLC (Symmetry - 0.1% aqueous trifluoroacetic acid /
acetonitrile) followed by conversion to its hydrochloride salt as described in example 2,

afforded the title compound as a solid (56 mg).
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4- et hyl ene- | - pi peri di necar boxylic acid,

1,1-di nethyl ethyl ester (prepared according to the
woredohoeb3ed Jour nal of Medici nal Chem stry 2002PCHESE2004/000836

3143) (345 ng) at room tenperature under nitrogen.

The m xture was refluxed for 3 hours after which it

was 5 cool ed to room tenperatdre. Potassium phosphate

(I g) inwater (1 nL) was added and the m xture
IHMIRKwDIﬁ/DIz 8D, WD) BSS (1H, d), 7.61 (2H, s), 7.17 (1H, d), 3.63 (1H, t), 3.16

6- Di chl oro-5-quinalin I%JAgclohexaneacetan1de

Rk 2 @Hs t>e 28} @HoD. %83 (3 £(2Fbthy3-9D (I, deS0 277 (11,

f I
m)”i‘-‘% ?tl‘l P e}?fy) ﬁ@&ﬂ.}én@pnﬁ)ﬂo“ r%(%? (20 mg). The

h&kéﬂtﬂbﬂﬁ)ﬂ@%ﬂﬂﬁ@ﬂMﬂS)heated to 80 90C for 4 hours
under. nitrogen. On cooling to roomtenperature the
m.B.@3k2331C ni xture was 10 filtered through di at omaceous
earth and the tetrahydrofuran renoved under vacuum
The resulting m xture was poured into water and
Exampleated Wi th ethyl acetate. The conbined organic
xtracts were dried, filtered and evapor at ed.
(ﬁﬂl?liorﬁv usyslohexybnethye2-methyl--guinolingeashayarnides hrydoochdoride
el uant) gave the sub-titled conmpoupd (200 ng). 15 ME:
APCI (+ve) 500/502 (MrHt). c)
N-[ 6- Chl or o- 2- (4- pi peri di ny
ohexaneacetanlde di hyd N
npl € 1(b)) was di ssol ved

hyI] 1- pi perl di necaidbaxy

1, 1-di met hyl et hyl ester 3

in methanol (0.5 nL) angd chl ggonmet hane (3 nL). HC
in 1,4-di oxane (4M 1 nlL)>Was Nidded and the m xture
stirred for 1 hour. The resultant suspension was

evaporated to dryness and recrystallised from

o QR eTSl1 B oo R o Brie

To £636¥d sohutfondSF d- élﬂordjiﬂme%hﬂfs Lﬂﬁbhr&barb&}(ﬁﬁ: z(cid'kf gﬁared as
3.42 (2H, I’% (211, dt 2.52
desmbedzn egamplg4 ((o@)I{ZSOf)ng) in slzhlprce@ethmd (Srypd.) & o1e uhd@gntrogen

e S REEL e 1001 40P () B0 S

mixE R 20R4d AABRBtempBrature for 1 hour, then evaporated to dryness and

redissolved in dichloromethane (3 mL). This solution was cooled to 0°C and a mixture of

qui nol i nyl]-cycl

cyclohexanemethylamine (128 mg) and triethylamine (1 mL) in dichloromethane (2 mL)
was added dropwise. The reaction mixture was stirred at room temperature for 1 hour then
poured into saturated aqueous sodium hydrogen carbonate (20 mL). The mixture was
extracted with dichloromethane (3x20 mL) and the combined extracts were dried, filtered
and evaporated. Purification (SiO,, ethyl acetate:isohexane 3:2 as eluant) gave the title

compound as a solid (35 mg).

"H NMR (400 MHz, d¢-DMSO) & 8.85 (1H, t), 8.33 (1H, d), 8.23 (1, d), 7.99 (1H, d),
7.80 (1H, d), 3.22 (2H, 1), 2.84 (3H, s), 1.85-1.52 (6H, m,), 1.30-1.10 (3H, m), 1.06-0.93
(2H, m).

MS: APCI(+ve) 317/319 (M+H").
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6- Chl oro-5-nitroqui noline 1-oxide (4 g) was added to
phosphorus oxychloride (15 nL) at OC. The sol ution
woer®4abd3osved to warmto roomtenperature and sSPCT/BEI04/000836
for 12 hours. The excess phosphorus oxychl ori de was
evaporated in vacuo and the residue dissolved in water
(100 mL) / dichl oromethane (00 nmL). The | ayers were
separated and the aqueous layer 5 extracted with
m.pd2thl2d3°Gret hane (2x50 nl). The conbi ned extracts were
dried over anhydrous magnesium sul fate, filtered and
concentrated to give an oil. The residue was
i + do:@g80 ni), anmoni um
®) o @g?%d@-qnétﬂgﬂ qﬁn{m{n}é}%ﬁk{gﬂ%&g added. The m xture
CrOWa@kbhyder (dcﬁ mL) #8Cadded doproise sverca}o:drbd of @ ooot a mixture of 5-

emit I FoheraR ik v S Bt stpne S doneb HrE i o gy
m-nitﬁ;ﬂéhielﬁﬁﬂ pIRSHARAYD Q%H%B&&ﬁﬂafed@ﬁfﬂﬁbcﬁ%@cwl Pt 95°C.

The resulting Solid was renoved by filtration
Thegpartionanixture weeheaigd for atfhaher(I5ominuies shea filtcobrbwhilss s(iBGot. The

ol RO A S i 00
and BABSEXEH6) cantSinagBwitA the filfkale. Amfdn{ubidacetbte was Blen(altled & give a

7,13 (1H dd); 15 6.36 (2H, s). Ms. APCl(+ve) 213/21
SOIl{tmpbf pHE, a\YP@‘FbeQS cooled in ice and the resultant precipitate collected by

Il
flrdierb gl hea Gah e R R Pl gyl i P B R GHRARE e by
treafimerd veth IrydmbhknchHcldJ@Mﬁn 1,4-dioxane) and the solid dried in vacuo to give

(2,6-dichl ui n nyl ) - cycl ohexaneacet am de
the ﬁ@%%%naoungé%gé% ﬂbé and pot assi um carbonate (350
ng) in N-nethyl pyrrolidinone (4 nL) was added
pi perazine (600 ng). The m xture was heated at 120C
MSt APCE He222/224t(d+hi ch it was cool ed and poured into
water. The m xture was extracted wi th di chl oronet hane
and the 25 conbi ned extracts evaporated to give a

Exaf edue which was then partitioned between water and

yl acetate. The organi_c | ayer was separated and the
N'[@@’é@@s%l[@y*ardmmpmey awninelci-quinglingliestlobeso@acetamide,

hydrgli{lf? £4004/ 000836
3O
HN

X
“ AN
N N OH

Cl

Prepared according to the method of example 2, using N-(2,6-dichloro-5-quinolinyl)-
cyclohexaneacetamide (Example 1 (a)) (200 mg) and 3-amino-1-propanol (540 mg). Water
was added to the residue and the product was collected by filtration. The product was
converted to its hydrochloride salt by treatment with hydrochloric acid (4M in 1,4-
dioxane). Recrystallisation (methanol / ethyl acetate) afforded the title compound as a solid
(98 mg).
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71 wth ethyl acetate. The conbi ned organi c extracts

were concentrated to give a residue which was
wQEeoisfldeos by chr omat ography (Si 02, PCT/SE2004/000836

met hanol : di chl or omet hane: ammoni um hydr oxi de sol uti on

19:80:1 as eluant) and the resultant product was

converted to its hydrochl orfde salt by treatnment with

hydrochloric acid (4Min 1, 4-dioxane). 5

'H NAGR y406MHZzS d5-DMS Q& 1040 Q1H/s)£8.yd7. Qavo(eﬂahg) 7. asf(pmotgm 22 (1H,

und, as a_sol |
O, g CHea RS0 08, 6, 335 (s} 51 FoFay. L34 Trl Heath mm, 104 L
q.d). 7.70-7.59 (2H m, 7.41 (111, d), 4.01-3.92 (4H,
m, 3.27-3.17 (4H, m, 2.35 (2H, d), 1.89-1.60 (611,
MSmAPCIH-EB306/98 (BHIN) . 10 MS: APCl (+ve) 387/389
>250C Exanple 3
mmlyﬁ@'aéﬁl%ro 2- [ et hyl [ 3- (et hyl ami no) propyl ] ami no] - 5-
ui noI inyl]- 15 cycl ohexaneacet ani de, di hydrochl ori de O
HN CI ~ ~ N NNH Prepared according to the nethod of
Examplefi e 2, using N-(2,6-dichl oro-5-quinolinyl) 20

I s R A AN AR R

cyclbekhh@rtbiagiiddy HPLC (Symmetry - 0. 1% aqueous
trifluoroacetic acid / acetonitrile) foll owed by

conversion to its hydrochl oride salt as described in
exanple 2, afforded the 5 conmpound as a solid (56
ng). WO 2004/ 106305 PCT/ S 000836 72 1H NMR (400
MHz, CD30OD) 6 7.95 (1H, A ~#"61 (2H, s), 7.17 (1H

d), 3.63 (1H, t), 3.16 , s), 2.93 (2H, t), 2.81
(2H, t), 2.58 (3H, s 34 (2H, d), 2.02 (2H, t),
1.80-1.77 (1H, HN 70 @2H, d), 1.62 (1H d),
1.30-1.13 (4H, H q). Ms: APCl (+ve) 403/405
(MtH}) . N

N II:II/\E/\OH
OH

Prepared according to the method of example 2, using N-(2,6-dichloro-5-quinolinyl)-
cyclohexaneacetamide (Example 1 (a)) (200 mg) and 3-amino-~(2R)-1,2-propanediol (655
mg). Purification (SiO,, dichloromethane:methanol 9:1 as eluant) gave the title compound
(20 mg).

"H NMR (400 MHz, d¢-DMSO) § 9.74 (1H, s), 7.72 (1H, d), 7.54 (1H, d), 7.40 (1H, d),
6.91 (1H, d), 3.71-3.64 (1H, m), 3.59-3.50 (1H, m), 3.43-3.27 (3H, m), 2.31 (2H, d), 1.89-
1.76 (3H, m), 1.75-1.58 (3H, m), 1.32-1.11 (3H, m), 1.10-0.97 (2H, m).

MS: APCI(+ve) 392/394 (M+H").

m.p. 155-159 °C
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5 m p. 231-233C Exanpl e 4
6- Chl or o- N- (cycl ohexyl net hyl ) - 2- net hyl - 5- qui nol i necarb
wo@z@aitas)s hydrochloride H OC N 10 a) PCT/SE2004/000836
6- Chl oro- N- (cycl ohexyl met hyl ) - 2- net hyl - 5- qui nol i necarb
oxam de, hydrochloride To a stirred solution of
6- chl or o- 2- met hyl - 5- qui nol i nWécar boxyl i ¢ acid (prepared
as described in exanple 4 (b)) (250 ng) in
Exanplel7or onet hane (5 nlL) at OC under nitrogen, vvas
d N N-di et hyl formam de (1 drop)._and oxaly
4- [[ Prors [é@cwhmlacemléam%t% %‘HHQBHYHWMW@Q agided
roomtenperature for 1 hour, then evaporated to
dryness and redissol ved -|chloronethane (3 nm).
Thi s sol ution was cool e 0C and a m xture of
cycl ohexanenet hyl am ne _£3 j) and triethylamne (1
m.) in dichloronmethang (2 nL) was added dropw se. The
reaction mxture was _stirred at roomtenperature for 1
hour then pouredHMt o €aturated aqueous sodi um
hydr ogen car bﬁlpate 20 nm.). The m xture was 20
extracted wit W, e ane (3x20 nL) and the
conbi ned extract d, filtered and
evapor at ed. Puri f\ga L02~et OH
acet at e: i sohexane 3:2 ayelu t) gave fihe title
compound as a solid (35 ng). 1H NWMR (490 MHz, d6- DMSO)
6 8.85 (1H, t), 8.33 (1H, d), 8.23 (1H, d), 7.99 (1H,
d, 25 7.80 (1H, d), 3.22 (2H, t) 2.84 (3H, s),
a) 41[[6E hlofn25{ @yclobyyladetdimlinbd (-2 (qitinolidyl]alnin6}-Buthhoid #ditl, 1,1-
. HE'D’ MS:  APCI (+ve) 317/319 (MtH+). WO 2004/ 106305
dimethylethybesto000836 73 m p. 210-213C (b)
t I 0 [
To %t%@éiﬁ&rg &%ﬁx"% ]\h{ii 1c% 53l i}ﬁ&gg{é@ %%odh\séwx%feéage\;aénrnde (Example 1
(2)) 1200 og), qﬁ)ta];smmﬂarﬁcma& (A &g end)fet;’izbutylammomum bromide (2'mg) in

N-methyl pyrrolidinone (5 mL) was added 4-amino-butanoic acid 1,1-dimethylethyl ester

(1 g). The mixture was heated at 130°C for 72 hours after which it was cooled and poured
into water. The mixture was extracted with dichloromethane (3x20 mlL.) and the combined
extracts dried, filtered and evaporated. Purification (SiO,, ethyl acetate:isohexane 3:7 as

eluant) gave the sub-title compound (200 mg).

'"H NMR (400 MHz, ds-DMSO0) 8 9.71 (1H, s), 7.71 (1H, d), 7.52 (1H, d), 7.41 (1H, d),
6.80 (1H, d), 3.48-3.24 (2H, m), 2.38-2.23 (4H, m), 1.96-1.55 (8H, m), 1.40 (9H, s), 1.33-
0.97 (5H, m).

b) 4-[[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinylJamino]-butanoic acid
4-[[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]amino]-butanoic acid 1,1-
dimethylethyl ester (Example 7 (a)) (200 mg) was dissolved in dichloromethane (3 mL).
Trifluoroacetic acid (1 mL) was added and the mixture stirred for 3 hours. The resultant
suspension was evaporated to dryness and recrystallised from acetonitrile to give the title

compound (20 mg).



10

15

20

5 am no- 2-chl orobenzoic acid (1.7 g), ferrous sul phate
hept ahydrate (0.77 g), sodium

worReistieshenzenesul phonate (1.2 g) and concent rBCESE2004/000836
hydrochloric acid (11 nL) at 95C. The reaction
m xture was heated for a further 15 mnutes then
filtered whilst still hot. THe collected solid was
extracted with boiling 2M aqueous hydrochloric acid

'H NMRJl (400 M{ROdpDMS @S 1m.be(Hx,tsn,am¥]2 gqn‘g%mgm WiH, kD) L hs1 (115{, d),
Ll trate, Amoni um acetate was then added to give a
743 i ohob TR S0 A s 280 (80 mh 4 228 ¢k, 1.87-1.58
SH gou] sauit Bl {808, ed by filtration and
( \haﬁghed \rli\lllt %Cét F.iﬁgﬁ)e@g@?gg@t was converted to its
MShARCHEVEp40H40G@+HEY treatment with hydrochloric
aglilg é4[§éi n 1, 4-di oxane) and the solid dried in vacuo
m. 7#Y2 Cthe sub-title compound (0.5 g) as a solid. 15
MBS: APCI (+ve) 222/224 (M+l) Exanple 5
N-[ 6- Chl or o- 2- [ ( 3- hydr oxypropyl ) am no] - 5-qui nolinyl]-c
Example@exaneacet ani de, hydrochloride O HN C N N'"' ~CH

H Prepared or di 1o the method _of .ex 2,
N SRR D et s RSARH 5
(triflitopRetlig Ry ehati it cdtmnadd) dthylrodildridé00 my) and
3-am no-?l-)%?opanol (540 np). V‘é;lter was added to the
resi due and the product was collected by filtration.
The product was converted to ilgs hydrochl ori de salt
by treatnment with hydrochloric jacgd (4Min 1,4 25
di oxane). Recrystallisation (npethanol / ethyl acetate)
afforded the title conpdund &s a Eolid (98 ng). WO
74 1H NVR (400 MHz,
d6-DVSO) 5 10.10 (1H, ¢§),™8711-7.97 (2H, m, 7.86 (1H,
d, 7.22 (1H, d), 3. (2H, d), 3.56 (2H, t), 2.35
(2H, d), 1.91-1. 5?_"\(i dﬁ 1.34-1.13 (3H m, 1.04
X
=

(2H, Q).
Cl

N T/\/\H/

a) [4-(Trifluoromethyl)cyclohexylidene]-acetic acid, ethyl ester

A suspension of sodium hydride (60 % in oil, 277 mg) in hexane was stirred under
nitrogen for 10 minutes and the solvent was decanted. The residue was then suspended in
tetrahydrofuran (10 mL) and cooled to 0°C. Triethyl phosphonoacetate (1.5 mL) in
tetrahydrofuran (10 mL) was added dropwise and the reaction mixture stirred at room
temperature for 30 minutes. The mixture was then cooled to 0°C and 4-(trifluoromethyl)-
cyclohexanone (1 g) in tetrahydrofuran (2 mL) was added dropwise. The reaction was
stirred at room temperature for 16 hours. The mixture was then quenched by careful
addition of saturated aq. NH4Cl solution. The resulting solution was extracted with ether
(3x15 mL). The combined organic extracts were washed with brine (2x10 mL), dried,
filtered and evaporated. Purification (SiO,, ethyl acetate:isohexane 2:98 as eluant) gave the

sub-title compound as a colourless oil (1 g).
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30

M5: APCI (+ve) 376/378 (MtH+). 5 m p. 240-244C Exanpl e
6

WORGBAE3IDr 0- 2- [ [ (2R) - 2, 3- di hydr oxypr opy!l ] am nB{F/SEX)04/600836
olinyl]- cycl ohexaneacetamide P HN O CI N NOH H =
OH 10 Prepared according to the nmethod of exanple 2,
usi ng N-(2, 6-di chl oro-5-qui Al i nyl) -
cycl ohexaneacet am de (Exanple 1 (a)) (200 ng) and
ZmNIHB) dalDMsm)oaaane ajua,l s),(455’5 (2}1@, 3 E’mBI 73) @H tngnz 70-2.48
<1Hf 0. 258 (UL Db OREFL (g5 0Rgh-02 CEFLuw. -1 30 620 0, 110 GEL 0.

d6-DMBO) 6 9.74 (1H, s), 7.72 (1H, d), 7.54 (1H d),
7.40 (1H, d), 6.91 (1H d), 3.71-3.64 (1H m,
b) B(ESfiBorwMmethyl)-cpdlohé&ahdadtRaciBH, n), 2.31 (2H, d),

To ptined st (14 ugpomaiyDstshies fisfhalosiess acidhppphesier
(Ex%E%gIrgp 213(51));@ %) Irén$i ML AO0RY LW dded 5523044102338 bo 450
mg)-The eridhkeowas Sirfedey cowh esmypesasatepindend Adhr @nwsphet bilydrogen.
The reacrh rmx%uz%g gvlag thae(r:lifﬂtere:d' tﬁrou’é‘[}' d?atomaceous earth and concentrated.
Purification (SiO,, ethyl acetate:isohexane 1:19 as eluant) gave 4-(trifluoromethyl)-
cyclohexaneacetic acid, ethyl ester (800 mg), which was dissolved in methanol (3 mL).
Potassium hydroxide (1 g) in water (3 mL) was added and the mixture was stirred at room
temperature for 16 hours. The reaction mixture was concentrated and subsequently
acidified to pH1 with aqueous 2M hydrochloric acid. The resulting solution was extracted

with dichloromethane (3x10 mL) and the combined organic extracts dried, filtered and

evaporated to give the sub-title compound as an 0il (660 mg).
GCMS: 210 M")

¢) N-(2,6-Dichloro-5-quinolinyl)-4-(trifluoromethyl)-cyclohexaneacetamide
Prepared according to the method of example 1(a), using 2,6-dichloroquinolin-5-amine
(prepared as described in Example 1(d) above) (400 mg) and 4-(trifluoromethyl)-
cyclohexaneacetic acid (Example 8 (b)) (436 mg). Purification (SiO,

dichloromethane:methanol 99:1 as eluant) gave the sub-title compound (350 mg).

"H NMR (400 MHz, ds-DMSO) § 10.11 (1H, s), 8.27 (1H, d), 7.94 (2H, s), 7.70 (1H, d),
3.36-3.28 (1H, m), 2.40 (2H, d), 1.98-1.56 (5H, m), 1.38-1.06 (4H, m).

d) N-[6-Chloro-2-[methyl[3-(methylamino)propyljamino]-5-quinolinyl]-4-
(trifluoromethyl)-cyclohexaneacetamide, dihydrochloride

Prepared according to the method of example 2 using N-(2,6-dichloro-5-quinolinyl)-4-
(trifluoromethyl)-cyclohexaneacetamide (Example 8 (c)) (150 mg) and N,N'-dimethyl-1,3-
propanediamine (450 mg). The product was converted to its hydrochloride salt by
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C OH NNHO a)
4-[[6-Chl oro-5-[ (cycl ohexyl acetyl ) am no] - 2- qui nol i nyl ]
wa@pdonode3uit anoi ¢ acid, 1,1- 5 dinethyl ethyl esPer/SH20£000836
stirred sol ution of
N- (2, 6-di chl or o- 5- qui nol i nyl ) - cycl ohexaneacet am de
(Exanple 1 (a)) (200 ny), potassium carbonate (410
ng) and tetrabutyl amoni um bromde (2 ng) in N nmethyl
trea}uylemtoi/ﬂtldhydmmléﬁc adid (4dsn and@dxaﬂneafRd’t@yslﬂaJh@ﬁ@h Gmefhiado] / ethyl
% g{\l@g | et hyl ester Wg The m xture was heated
acetﬁe i et;tje H%P%lnéfaﬁérs‘) (4hmg) was cool ed and
poured 10 into water. The m xture was extracted with
di chl oromet hane (3x20 nL) and the conbi ned extracts
"H NMR ¢00 MIHze deDMS(Q) &8. AP otis d7.8B Yt Hf $)carD ¢t ®i 922 (1H, s),

s oS0 268 Bhe s, SATENTH B P S TS SEE L ey, 155

7 41 (1H,
1. 8@)(:%1 Kﬂ) 1gd-1.93 51}7 1131 1(7bH. 6?%11% 4m%g Jelilp4 @ZH Sré) g 2%

MS(AIHCIWVG)47196’§31(M&PF$H m, 1.40 (9H, s) 1.33- 0.97

mpﬁ?‘? 66%:%? or o- 5-[ (cycl ohexyl acet yl ) am no] - 2- qui nol i nyl ]
am no] - butanoic acid 4- [ [6-Chloro-5-

(ceécl ohexyl acetyl ) am no] - 2- qui nol i nyl ] am no]j
Fhoic acid 1,1 20 di net hyl ethyI ester (Exanple 7

1k is r tRane (3 ni).
v [%?b?*ilfé%?35352%*?%@*%@65{1%@&1% Bl RIRC" ) X Ot
cyckhexaeehcétamide hours. The resul tant suspen5| on was

evaporated to dryness and recrystal Li sed from

acetonitrile to give the title conpownd (20 ng). WO
2004/ 106305 PCT/ SE2004/ 000836 76 1k"NVR (400 MHz,

d6-DMBO) 8 12.06 (1H, s), 9., SF, 7.71 (1H, d),
(

7.51 (1 d), 742 (111, d) 1 (1H, t), 6.80 (1H,
d), 3.48-3.23 (2H, m, 2. 4H, m, 1.87-1.58
(8H, m), 1.33-1.12 (311, 1.09-0.97 (2H, m). MS:

APCI (+ve) 404/ 406 (Meht)

Cl

NH

Prepared according to the method of example 2 using N-(2,6-dichloro-5-quinolinyl)-4-
(trifluoromethyl)-cyclohexaneacetamide (Example 8 (c)) (200 mg) and piperazine (420
mg). Purification (SiO;, dichloromethane:methanol 95:5 as eluant) afforded the title

compound as a solid (55 mg).

"H NMR (400 MHz, d-DMSO) & 9.82 (1H, s), 7.85 (1H, d), 7.57 (1H, d), 7.48 (1H, d),
7.28 (1H, d), 3.66-3.56 (4H, m), 2.85-2.73 (4H, m), 2.35 (2H, d), 2.30-2.15 (1H, m), 1.98-
1.55 (5H, m), 1.36-1.04 (4H, m).

MS: APCI(+ve) 455/457 (M+H").

m.p. 186-190°C



5 mp. 248-250 C Exanple 8

N-[ 6- Chl or 0- 2- [ net hyl [ 3- (et hyl am no) pr opyl ] am no] - 5- g
waiewal106393 | - 4- (trifluoronethyl)-cycl ohexaneackCHEE2E4/000836

di hydrochloride 10 FF F HNOC NNN | H a)

[4-(Trif|uoronethyl)cyclohexg%iidene]-acetic aci d,

et hyl ester A suspension of di um hydride (60 %in

oil, 277 nmg) in hexane was stirred under nitrogen for
Exdfipleilfut es and t he sol vent was decanted. The residue

t he ended in 15 tetrahydrofuran (10 nL) and

N -[%’33}1@50 Edﬁ Yf‘l"? ath{A- wmrémdﬁéa%@@"(ﬂ]-ss'qhe_l)exaneacetamlde

tetrahydrofuran (10 nL) was gdded dropwi se and the

reaction mxture stirred a tenperature for 30

m nutes. The m xture was t pol ed to OC and

4-(trifluoronethyl)- cyclehexattone (1 g) in

tetrahydrofuran (2 nL) was added dropw se. The

reaction was stirred g oom tenperature for 16

hours. The mixture t he® quenched by careful 20

addi tion of satuysatedlaq. NHAC1 sol ution. The

resul ting sol ution™y extrasted with ether (3x15

m.). The conbined o extlracts were washed with

brine (2x10 nl), dried N d”an%gevaporated
Purification (Si 02, ethyl acetafe:is ane 2:98 as

el uant) gave the sub-title conégggg/ a colourl ess
oil (1 g). WO 2004/ 106305 PCT/ SE /000836 77 1H NWR
(400 MHz, d6- DNBC» 8 5.70 (1H, s) 4.07 (2H q),

3.84-3. 73 (1H, 2.70-2.48 r& d
Pre@ar%ac(ci){;qhng Mt the zne(glgldlofgga@]g],q 2 lmmg N-4s6- (ilclzlgrq Q-}q,ulrn%myl)-

cycljoh%_l_r | axfu)de (E,ﬁz)x?gle 1(a )5 )I) (S%OO m ) and omopl]éer%zme (600 mg).

uor onet exa eacellC a
Recrystallisation from acetonitrile afforded the title compound as a solid (96 mg).

"H NMR (400 MHz, de-DMSO) 8 9.75 (1H, s), 7.81 (1H, d), 7.53 (1H, d), 7.44 (1H, d),
7.14 (1H, d), 3.94-3.65 (4H, m), 2.87 (2H, t), 2.65 (2H, t), 2.32 (2H, d), 1.92-1.59 (8H, m),
1.34-0.97 (5H, m).

MS: APCI(+ve) 401/403 (M+H").

m.p. 186-188°C

Example 11
N-[6-Chloro-2-[(cis-3,5-dimethyl-1-piperazinyl]-5-quinolinyl]-cyclohexaneacetamide

HN O
Cl

A/

NH



10

15

20

5 To a stirred solution of
[4-(trifluoronethyl)cycl ohexylidene]-acetic acid,
weedwlhoesi er (Exanple 8 (a)) (1 g) in ethyl arPEL/sEm®04/000836
(20 nL) was added 5 % pal | adi um on carbon (450 np).
The m xture was stirred at roomtenperature under a 2
bar at nosphere of hydrogen. 80The reaction m xture was
then filtered through di atomaceous earth and
Prepaad estordihg th the hathdd efedxiample( Sidg Ne@tv tichloro-5-quinolinyl)-

.1 S0 : I
ey kR POR CERgPYIe dfa Dy B Ma K b gri-dimesk ipipetesipe (500 me).

P L o o P 52 £8 el AR 3R aigtion from
methantd difariddithetitie semmpeindas asolid (¥dmg). room tenperature
for 16 hours. The reaction m xture was concentrated
and subsequently acidified to pH w th aqueous 2M
111 Ry [ \A%3,C ' \T | &i [
MO &7 XBA 2,90 Sy P B ¢ 748 (.
7.3 6iibid)et4@ (2Jhnd) c2.80-2r AR, dr)j 2412-2{27 UEY, &1), RAO-115B (6H, m), 1.34-
09fé@%{)r ted to give the sub-title conpound as an oil
' ’ . GCMVs: 210 (M+*) ©)
MSNAPRI@vE) £19/91Pavsaty. nol i nyl ) -4-(trifluoromethyl)-cycl
ohexaneacet am de 20 Prepared according to the nethod
m.po25@R3Wp e 1(a), using 2, 6-di chl oroqui nol i n-5-ami ne
(prepared as described in Exanple 1(d) above) (400 ny)
and 4-(trifluoronethyl)- cycl ohexaneacetic acid
Exd{iplerpl e 8 (b)) (436 ng). Purification (Si02,
di chl or onet hane: net hanol 99:1 as el uant) gave the

N-[&¢hloro-2-4-mathphirpigessgngh)S-quinolipyliyrclohemngagetamide,
o de- 6 10.11 (1H, s), 8.27 (1H, d), 7.94 (2H s),
d‘hg‘?")’%ﬁfle d), 3.36-3.28 (1H, m), 2.40 (2H, d),
1.98-1.56 (5H, m, 1.38-1.06 (4H, m. d)
N-[ 6- Chl or o- 2- [ net hyl [ 3- (et hyl ami no) propyl ] am no] - 5- q
uinolinyl]-4- (trifluoromnet ycl ohexaneacet am de,

di hydrochl ori de 30 Prepared ding to the nethod of
exanple 2 using N (2, 6-dich - qui nol i nyl) - 4-

ng). The product was tibhver©Oed to its hydrochl oride
salt by WD 2004/ 1&6305 PCT/ SE2004/ 000836 78 treat nent
wi t h hydrochl ori c”asid M
Recrystal lisation (ng / lethyl acetate) afforded
the title conpound a N | &Y . 1H NWR (400
MHz, d6-DMSO) 8 8.12 (1H, ds\', 7. gn?gl\pl, s), 7.79 (1H,
d), 7.42 (1H, s), N__

Prepared according to the method of example 2 using N-(2,6-dichloro-5-quinolinyl)-
cyclohexaneacetamide (Example 1 (a)) (150 mg) and 1-methyl-piperazine (380 mg). The
product was purified by chromatography (SiO,, dichloromethane:methanol 95:5 as eluant),
converted to its hydrochloride salt by treatment with hydrochloric acid (4M in 1,4-dioxane)

and recrystallised (methanol / ethyl acetate) to give the title compound as a solid (40 mg).
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53.85 (2H, t), 3.35 (3H, s), 3.04 (2H, t), 2.64 (3H

s), 2.40 (2H, d), 2.10-1.98 (2H, m, 1.98- 1.86 (3H,
worpQo41063es 1. 75 (1H, m, 1.70-1.61 (1H, m, 1. 3PcSERH04/000836

(5H, m. Ms: APCI (+ve) 471/473 (Meff ). mp. 250 C

dec. 10 Exanple 9

N- [ 6- Chl or o- 2- ( 1- pi per azi nyl§]—5 qgui nol i nyl ] - 4 (trifluo

ronmet hyl )- cycl ohexaneacetamde FF F HN''COd N

HNMR (400 MR epm\wb)a&condl(mg $09. p'melmest)mdz ofH,e821B3-9.65 (2H,
usi N- (2, 6-di chl oro-5-qui nol i ny}ﬁ{
) (AT D b chich G, )dJ,Cw G AR 05 3 0) CHOGH, .8.35 (2H, O),

19?%?%)2(%%8131?%4 3 REP (ﬁa §12| ne (420 ng). Purification

or ofret he: met hanol 95:5 as el uant)

MSaiAPaiced) 401403 (NieH conpound as a solid (55 ng). 1H
4(%q Mz, d6-DVBO) 8 9.82 (1H, s), 7.85 (1H, d),
mp72§,‘6}'¥3( 7.48 (1H, d), 20 7.28 (1H d),
3. 66- 3. 56 (4H, m, 2.85-2.73 (4H, m, 2.35 (2H, d),
2.30-2.15 (1H, n), 1.98- 1.55 (5H, n), 1.36-1.04 (4H,
ExanpleNI3: APCl (+ve) 455/457 (M#H+). mp. 186- 190C WO

V-l orn? SRt S S0 uheaatg%i-??f'@né\%ﬂk- qui o

cycidHéXJxﬂe‘a‘éé‘tﬁhﬁﬁ@’%@&@@ etamde P HN O

Cl

Prepared according to the method of example 2 using N-(2,6-dichloro-5-quinolinyl)-
cyclohexaneacetamide (Example 1 (a)) (200 mg) and (15,45)-2,5-
diazabicyclo[2.2.1]heptane (540 mg). Purification by chromatography (SiO»,,
dichloromethane:methanol 90:10 as eluant) and further purification by HPLC (Symmetry -

0.1% aqueous ammonium acetate / acetonitrile) afforded the title product (12 mg).

'"H NMR (400 MHz, ds-DMSO) § 9.43 (1H, s), 7.82 (1H, d), 7.50 (1H, d), 7.43 (1H, d),
6.89 (1H, d), 4.85 (1H, s), 3.70 (1H, s), 3.54 (1H, dd), 3.35 (1H, d), 2.97 (1H, d), 2.83 (1H,
d), 2.36-2.27 (2H, m), 1.92-1.59 (8H, m), 1.34-0.99 (5H, m).

MS: APCI(+ve) 399/401 (M+H").

m.p. 120 °C dec.
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Cl ~~NN ~NH Prepared according to the nmethod of

exanple 2 using N-(2,6-dichloro-5-quinolinyl) 5
weywhobssaneacet am de (Exanple 1 (a)) (200 ng)PEISE2004/000836

honopi perazine (600 ng). Recrystallisation from

acetonitrile afforded the title conpound as a solid

(96 ng). 'H NMR (400 MHz, de8DVBO) S 9.75 (1H, s),

7.81 (1H, d), 7.53 (1H, d), 7.44 (1H d), 7.14 (1H
Exainple3dlP4- 3. 65 (411, m, 2.87 (2H t), 2.65 (2H, t),

.32 (2H, d), 1.92-1.59 (8H_ n),. 10 1.34-0.97 (5H,
N-[%1éhlwgs?-Z;L{b’eﬁ)c399@srOMEYAQ(yll{qhﬁgl}lnollnyl@-.cyqlehemépetannde,

il F&m ide- 15 . . . .
di Ekﬁ 6- E‘ﬁll%%o- 2-[(cis-3,5-di nmethyl -I-piperazinyl]-5-quin
ol i nyl]-cycl ohexaneacetamde HN OCI ~ ~ NN NH W

2004/ 106305 PCT/ SE2004/ 000836 80 Prepared accordi ng
to the method of exanple @ using

N- (2, 6-di chl oro-5-qui nol i yI ) - phexaneacet am de
(Exanple 1 (a)) (150 npp).and

ci s-2, 6-di net hyl pi pera#ne (500 mg). Purification
(Si 02, dichloromeg : 95:5 d4 eluant) and

recrystallisation frg af ed the title
conmpound as a solid ( 1H (A00 MHz,
d6-DMSO) 8 9.77 (1H, ‘ ' 7.56 (1H, d),

7.48 (1H, d)., 7.31 (111, d), 4. 4p (2H d), 2.80-2.69
(2H, m), 2.42-2.27 (4H, m), 1.90-1.58 (6H m), 1.34-
0.95 (11H, n). MS: APCl (+ve) 415/417 (MeHH). 10

To Elnsgr'rg(? 9611%t1502r1%f N-(2,6-dichloro-5-quinolinyl)-cyclohexaneacetamide (Example 1
(a)) (200 mg) and tetra-butylammonium bromide (750 mg) in N-methyl pyrrolidinone (2
mL) was added 1-(phenylmethyl)-(3R)-3-pyrrolidinamine (1 g). The mixture was heated at
130 °C for 72 hours before being cooled to room temperature and partitioned between
water and ethyl acetate. The aqueous layer was further extracted with ethyl acetate. The
combined organic extracts were concentrated and the residue was purified (SiO,,
methanol:dichloromethane 7:93 as eluant) to give a brown oil containing N-[6-chloro-2-
[[(3R)-1-(phenylmethyl)-3-pyrrolidinyl]amino]-5-quinolinyl]-cyclohexaneacetamide. The
oil was dissolved in dichloroethane (2 mL). 1-Chloroethyl chloroformate (0.03 mL) was
added and the reaction heated to reflux for 6 hours. The mixture was then allowed to cool
and evaporated to dryness. The residue was dissolved in methanol and heated to reflux for
2 hours. The solution was cooled, filtered through sodium hydrogen carbonate and
concentrated. Purification by chromatography (SiO,, dichloromethane:methanol:
ammonium hydroxide solution 80:20:1 as eluant) and then by HPLC (Symmetry - 0.1%
aqueous ammonium acetate / acetonitrile) afforded the product which was converted to its
hydrochloride salt by treatment with hydrochloric acid (4M in 1,4-dioxane) and
recrystallised (methanol / ethyl acetate) to give the title product (18 mg).

"H NMR (400 MHz, ds-DMSO) § 9.62 (1H, s), 9.36 (1H, s), 7.92 (1H, d), 7.87-7.76 (1H,
m), 7.66 (1H, d), 7.03 (1H, d), 4.86 (1H, s), 3.66-3.17 (6H, m), 2.40-2.27 (2H, m), 2.12-
2.00 (1H, m), 1.93-1.57 (5H, m), 1.43-0.98 (5H, m).
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Exanpl e 12 _

N-[ 6- Chl or 0- 2- (4- et hyl -1 - pi perazi nyl )-5-quinolinyl]-c
w@ eloeheseheacet am de, di hydrochl oride HN O QPCEHSEMIN00836

N 15 Prepared according to the nmethod of exanple 2

usi ng N-(2, 6-di chl oro-5-quinolinyl)-

cycl ohexaneacet am de (Exanpl 831 (a)) (150 ng) and

1- met hyl - pi perazine (380 ng). The product was
M$APCI(ede) DR 7330 GNRIEDYr aphy ( Si 02,

d| cilrororret hane: net hanol 95:5 as eluant), converted

rochl oride salt by treatnent with

hydr ochloric acid (4Min 1, 4-dioxane) 20 and

recrystallised (nethanol / ethyl acetate) to give the

t|t| e, conmpound as a solid (40 ng). WO 2004/ 106305

l&t>004/ 000836 81 1H NMVR (400 MHz, db DVSO) S
11.14 (111, s), 9.97 (1H, s), 8.02 (1H, d), 7.83-7.65

é’fz?‘%‘hg@"{‘wﬁéﬁﬁ n?%fh(éﬁr 13,1}0211@1@@%1 xaaéacetaml)de,

dihlyd?0eHhlofi@e ( 6H, , 1.34-0.99 (5H, n). MS: APC (+ve)
401/ 403 ( MrH+) . 5 m p. 270C dec. Exanple 13
N-[ 6- Chl oro-2-[ (1S, 4S) - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-y
'1-5-quinolinyl]- cyclohexaneggcetam de, acetate HN O
Cl NNNH 10 PreparedQaccordi ngyto the nmethod of
exanpl e 2 using N (2, 64(dichl qui nol i nyl) -

HN

a) N-(2-Chloro-6-methyl-5-quinolinyl)-cyclohexaneacetamide

To a solution of cyclohexaneacetyl chloride (prepared according to the method of J. Am.
Chem. Soc. 1986, 108, 7686) (560 mg) in dichloromethane (5 mL) was added a mixture of
2-chloro-6-methyl-5-quinolinamine (prepared according to the method of Journal of the
American Chemical Society 1947, 69, 179) (350 mg) and triethylamine (1 mL) in
dichloromethane (5 mL) at 0°C. The mixture was allowed to warm to room temperature
and stirred overnight. The mixture was poured into saturated sodium bicarbonate solution
and extracted with dichloromethane (3x20 mL). The combined organic extracts were dried,

filtered and evaporated to afford the sub-title compound (400 mg).

MS: APCI(+ve) 317/319 (M+H").

b) Ethyl-(2-propenyl)-carbamic acid, 1,1-dimethylethyl ester
Sodium hydride (60%, 0.25g) was added to terz-butyl allylcarbamate (1.0g) in anhydrous
N-methylpyrrolidinone (4 ml) followed by ethyl iodide (1.6 ml). The crude product was
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30

cycl ohexaneacet am de (Exanple 1 (a)) (200 ng) and
(1S,4S)-2,5- diazabicyclo[2.2.1] heptane (540 ny).
weoisfibeses i on by chromat ography (Si 02, 15 PCT/SE2004/000836
di chl or onet hane: net hanol 90: 10 as eI uant) and further
purification by HPLC (Symmet . 1% aqueous anmoni um
acetate [/ acetonitrile) affo8%ed the title product (12
1H NVR (400 MHz, d6-DMSO) 8 9.43 (1H, s), 7.82

7.50 114d 7.43 (1H, d) 6.89 (1
purglf1 egéb}( (_agppmgt)ogra@ y@S@xH)solégxangetggl cﬁa,te By} as gluggt) (qggford the
20 d), 2.36-2.27 (2H,
sutil Copioynpi S agi%&%&@@ﬂ(w’ C N APl (rve)
399/ 401 (M+H+) m p 120 C dec. V\D 2004/ 106305

(9Pf\l'sgq]6%:{s3‘ﬁ@ 2- [&%R) 3- F}%iﬁﬁ? ﬁt{anrﬁ) no?o(oz qar notzﬁ%f{ ]d) 1.46

acetam de, dihydr ochl oride O HNCI N N

o (153 5r o BruilinRbeapeshy L Epufiinyneerdieghyisarbamic acid,

(1< aihéthylethyd@ster (200 ng) and tetra- butyl ammoni um
bromdeg in Nnethyl pyrrolidinone (2 nL) was

ny
Prepeygé @acaordips émiherraethgd 9f oRripleal (by.rustig Mi(2rahione 6(ethyl-5-

o QS SRR bl T S0Pl B RIS

cartbmmem 1 \iadigkttaiah it (Reeipé €5 (B e{zanﬂ@@ %ﬂfi&%ﬁén (SiO,,
further extracted with ethyl acetate.

ethﬂ&%ﬁﬂt?édof&#g%% S@ a3 elyenty g%@rthe sghtde Wfat’@t!lde(ﬂéo g
residue was purified (Si 02, nethanol:dichloronethane
7:93 as eluant) to give a brown oil containing

MSNAPEIGHep#68 M+H").

[[(3R) -1-(phenyl net hyl)-3-pyrrolidinyl]am noj
-5-qui nolinyl]-cycl ohexaneacetam de. The 15 oil was

d N'l 239l as1aRitl)ph 0@&&@1&2-& inyH: b

ek gréf g%mat e eg d’g"]m y) S aggqgggygncgmto&e regg%t?glrltde’
dlhﬁém@!bmte reflux for 6 hours. The mixture was then
Preparec? accor ?o t%e method of example 1(c), using [3-[5-[(cyclohexylacetyl)amino]-
6-methyl-2-quinolinyl]propyl]ethyl-carbamic acid, 1,1-dimethylethyl ester (Example 15

(c)) (250 mg) to afford the title compound (260 mg).

"H NMR (400 MHz, de-DMSO) & 9.70 (1H, s), 8.86 (2H, s), 8.38 (1H, d), 8.00 (1H, d),
7.75 (1H, d), 7.63 (1H, d), 3.18 (2H, t), 3.05-2.90 (4H, m), 2.47-2.39 (2H, m), 2.36 (3H, s),
2.21 (2H, quint.), 1.93-1.59 (6H, m), 1.39-1.06 (8H, m).

MS: APCI(+ve) 368 (M+H).

m.p. 231-234°C

Example 16
N-[6-Chloro-2-[3-(ethylamino)propyl]-5-quinolinyl]-cyclohexaneacetamide,
dihydrochloride



and evaporated to dryness. The resi due was dissol ved

"in methanol and heated to reflux for 2 hours. The
w@odouttoesns was cool ed, filtered through sodi um PGOSENe4000836

carbonate and concentrated. Purification by

chr omat ogr aphy (Si 02, dichl oronet hane: net hanol : 20

armoni um hydr oxi de sol ution &9:20:1 as eluant) and

then by HPLC (Symmetry - 0.1% aqueous ammoni um

acetate / acetonitrile) af r"ded t he product which was

—h

converted to its hydrochl de salt by treatnment with
hydrochloric acid (4Min oxane) and
recrystallised (nethanot” / ethyl acetate) to give the
title product (18 ng). P5 1H NWMR (400 MHz, d6-DMSO) S
9.62 (1H s), 9.36 (WINE), 7.92 (1H d), 7.87-7.76
(1H, m, 7.66 (1H, 7703 (1H, d), 4.86 (1H, s),
3.66-3.17 (6H @ 7 (2H, m, 2.12- 2.00 (1H,
m, 1.93-1.57 (5H, M. WO

2004/ 106305 PCT/ SE ME] APQ (+ve)

387/ 389 (Mtr). mp. 3 anpl e 5
"N-[ 2-[ 3- (Et hyl ami no) propyl ] - 6- met hyl - 5- qui nol i nyl ] -cyc
| ohexaneacet am de, di hydrochloride O HN N Nonmf 10

Pfeﬁﬁrf‘i 250 dirg 1o theepsied of sRarmmi 1 hysined\-Giishioreaxavinpkiny))-
cychhRarRaSthrdldeqQBx HbhpREA)P tﬂm&ﬁgﬁ%ﬁtegl#yl?hﬁ%ﬂ@)&%rﬁ]anﬁc acid 1,1-

. (prepared accordi ng@t o the me
5 dimgfwlethggster (3% mgh ReyrycwBBatien (methatiod hetbybavetatrasfogded the title

ng;t)“ Ixture of 15
cony’ CH%?%?@@%%B/ )?5( qui nol i nam ne (prepared according

to the nmethod of Journal of the Anerican Chem cal

Leoociety 1947, 69, 179) 8350 ) and triethylamne (1
H VMR (490 Wit PoPORSONA AR 1§ LIRS, 502 681, 13 h(SH Wb e ORI H, o),

TGRS (LT3 DAL P & g™ SEBS 0.27 o
10 quistodl 9 13T @H ot 85PULSHD in). ‘
MS: APCI(+ve) 388/390 (M+H™.
m.p. 152-155°C

Example 17
15 N-[6-Chloro-2-[[2-[(2-hydroxyethyl)amino]ethyllamino]-5-quinolinyl]-

cyclohexaneacetamide, dihydrochloride

Ci

To a stirred solution of N-(2,6-dichloro-5-quinolinyl)-cyclohexaneacetamide (Example 1
20 (2)) (170 mg) and potassium carbonate (350 mg) in N-methyl pyrrolidinone (4 mL) was
added 2-[(2-aminoethyl)amino]-ethanol (500 pL). The mixture was heated at 120°C for 5
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and extracted with dichloronethane (3x20 nL). The
conbi ned organic extracts were dried, 20 filtered and
werapooaded to afford the sub-title conmpound (BODSE)YP4/000836
MS: APCI (+ve) 317/319 (MrH+). b)
Et hyl - (2- propenyl ) -carbam c acid, 1, 1-dinethylethyl
ester 25 Sodi um hydride (60%0 0. 259) was added to
tent-butyl allylcarbamate (1.0g) in anhydrous
houlxs afisdriwHigty 1t mals icdb]ed Iaﬂd péurad Intd elatco VBt leyulehfydlid wad @elated by

SO P T TN
treaQe% With di- ?e‘?ﬁ%?f‘&c&%gﬂz{te g?%glﬁa%)‘gg %lgg%tgl?fé;rﬁgé;@ig)b)um%nd stirred for 2

ford the sub-title c
houm [The mhizbwe wiak pourbﬂ NN;R\x(amﬁ) @iviHex traCBA8ith Bichlor8méthbhe (Bx20 mL).

TheSSO}nZI?EIg%glérg%c Izpﬁers \g%reqnea)ﬁlterecg ancf conce:nt%ateciL Punflcatlogl e§|102,

metﬂlﬁmil%c{}ﬂ@éﬁieﬂﬁﬁé ¥b1a66h 2'5)97"8 Ekqgluﬁldf'ﬁémh e &Béir@@isbﬂl\élr lyhich
propyl ] et&{I -carbam c acid nmet hyl et hyl ester

wastthep disel v mdi@hln@me@lanh €5 ma9 land methanehtf mL( d)d treated with
nycRR e L s B Aot B st cuppysamtes

evam)ateaﬂd dﬁiﬂéysl 4ot REgRRMKE] fromah&Band] / @thiyllacetate to give the title
1, 1- di net hyl et hyl I2ster (Exanpl e 15 (gi)y;j (277 rr?f;)

commaund pEace Hrlgssisobd (6%mEBY| acet at e: i sohexane 20: 80 as
el uant) gave the sub-title conpound (260 ng). MS:
APCI (+ve) 468 (MtH+). 15 d)
IHNI‘{/IR (#09 Ivﬂﬁmsa:-Ml@ym@)m D4 GEHEDNY.D4 AT ua)nwlssrayﬂl dEya6 (1H,

| ohexaneacet am de dr ochl or| de ared

- 381(H. et el 6§f(2€x5’f’fﬁ @b ), 3udi (Wg-l t) 37 (2H, d) 190 130 (6H,
m), 6133%(?25 IQflg,cﬁnghexy! acet yl ) ani no]

- qui nol i nyl ] propyl ] ethyl -carbam c aci d,
MS1APCH-Hve) 404/40hNI+HSt er (Exanple 15 20 (c)) (250 'ng)
to afford the title conpound (260 ng). 1H NWVR (400
m.pp 23824 OVBO) 8 9.70 (1H, s), 8.86 (2H, s), 8.38 (1H,
d, 800 (1H, d), 7.75 (1H, d), 7.63 (1H d), 3.18
(2H, t), 3.05-2.90 (4H, m, 2.47-2.39 (2H, m, 2.36
Exdmple 18), 2.21 (2H, quint.), 1.93-1.59 (6H m,

1. 06 (8H, . 25 NB: APCl (+ve) 368 (M+H+
N-S} u1nollnyl-c}('clohex?neacetannde ( ) ( ).

1O
HN

AN
=

N
To a stirred solution of cyclohexaneacetic acid (250 mg) in dichloromethane (5 mL) at 0°C
under nitrogen, was added N,N-dimethylformamide (1 drop) and oxalyl chloride (1 mL).
The reaction mixture was stirred at room temperature for 1 hour, then evaporated to
dryness and redissolved in dichloromethane (3 mL). This solution was cooled to 0°C and a
mixture of 5-quinolinamine (200 mg) and triethylamine (1 mL) in dichloromethane (2 mL)

was added dropwise. The reaction mixture was stirred at room temperature for 1 hour then

poured into saturated NaHCO3 aq. (20 mL). The mixture was extracted with
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m p. 231-234C Exanple 16 _ _
N-[ 6- Chl or 0- 2-[ 3- (et hyl am no) propyl ] -5-qui nolinyl]-cyc
wo odvesegsencet am de, 30 di hydrochl ori de WO 200B¢ /062308000836
PCT/ SE2004/ 000836 85 "'~p HN O C H N- N Prepared
according to the nethod of exanple 15, using _
N- (2, 6-di chl oro-5-qui nol i nyl )87 cycl ohexaneacet am de
(Exanmpl e 1(a)) (500 ng) and ethyl (2-propenyl)-carbam c
d1cé:¢¢rgm@;hﬁne 53>d|0rmthﬂdethh yombisite extt@BOwem)dried, filtered and evaporated.

| /_ ethyl t at fforded
PR (IO EB BehEIe Lehai0e 12RO e he i Rro D (30 me)

MHz, d6-DVBO) 810. 18 (1H, s), 8.92 (2H, s), 8.37 (1H,
d), 8.08 (1H, d), 7.96 (1H, d), 7.73 (1H, d),
'HNMIR (3000/1K2H-IYISCH 868972(185 s\, z$t92 (rrH aa), 3945(@1%; ng 7.85 (1H, m),

94-1.
7 75987% (L s S/Z%ih? WL p- 30 T BRak A (ot 135294 68C m).
6- (gﬁ},egr gég [ 2-'[ (2- hydroxyet hyl ) am no] et hyl ] am no] -
m.p-1§3-1dPCnyl ] - cycl ohexaneacet ani de, di hydrochl oride O
HN O H
Example 19

1-Methyl-N-5-quinolinyl-cyclohexaneacetamide
O

HN
Y

7
N

Prepared according to the method of example 18, using 5-quinolinamine (230 mg) and 1-
methyl-cyclohexaneacetic acid (250 mg). Purification (8i0,, methanol:dichloromethane
1:9 as eluant) followed by recrystallisation from methanol / ethyl acetate gave the title

compound as a colourless solid (80 mg).

"HNMR (400 MHz, ds-DMSO) § 9.93 (1H, s), 8.91 (1H, dd), 8.45 (1H, d), 7.85 (1H, d),
7.78-1.70 (2H, m), 7.57 (1H, dd), 2.41 (2H, s), 1.60-1.30 (10H, m), 1.10 (3H, s).

MS: APCI(+ve) 283 (M+H™).

m.p. 133-135°C

Example 20
4-Methyl-N-5-quinolinyl-cyclohexaneacetamide
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~~~ NNOH HTo a stirred solution of
N—(2 6- di chl or o- 5- qui nol i nyl ) - cycl ohexaneacet am de
w@ Barmmdzes 1 20 (a)) (170 ng) and pot assi um carP@DBER084/000836
(350 ng) in N-nethyl pyrrolidinone (4 nL) was added
2- [(2-am noet hyl)am no] -ethanol (500 L). The m xture
was heated at 120C for 5 WO 3004/ 106305
PCT/ SE2004/ 000836 86 hours after which it was cool ed
and poured into water. The resylty ng-solid was
isolated by filtration, dYsuspended in
di chl or onet hane (5 nli). $i
treated with di-tent-HgNty carpOnate (220 ng) and
triethylamne (200 L) and stirred for 2 hours. The
m xture was poured ip ' and extracted with
di chl or onet hane (3x2f . 5 The conbi ned organic
| ayers were dried, f p
Purification (Si02, -thad&l

Prefired peoRiag LOuF pudhadofampls BsPhines s fpﬁa;”n?éﬁq@so mg) and 4-
meﬂlﬁ?f-lﬁbﬂ:‘l’tﬂiexﬂ&aéetma)cld @FT@ Iﬁ%)eﬁﬁxﬁﬁica%h PR IS PRy -G la% lafueous

1, 4- di oxane hour. "The’ result ant
tnflslgm@eem agid /V@Stonﬁmlﬁf) 6@1&\’6@1 Wyoredirygtabisati@mftom methanol / ethyl
aIL sed from net han etate to give
ool bR S G radiBahg <abuesspBE e cori a (65°m) .
1H NMVR (400 |sz d6 DVMSQ D20) S 8.04 (111, d), 7.94

(1H3§? 786 Bg716 (1H, d), 3.91 (2H t),
NMAS (390 MSO 327((]2]'14Lmi)8 8(B(1HL ddR 8,44t (L H, 8), IB5 (1H, m),

IR C I O

nn:U$7(Nﬂgdﬁpinolinyl cycl ohexaneacetamde 0 HN'"!W 20
a stirred solution of cycl ohexaneacetic acid (250

Msnﬁfcll(lﬂ@)%&%l@’ﬁﬂ’f@t hane (5 nL) at 0C
m.p. 181-183°C

dlchloronethane solution

Example 21
N-5-Quinolinyl-cyclopentanepropanamide
O
HN
X
7
N

Prepared according to the method of example 18, using 5-quinolinamine (250 mg) and
cyclopentanepropanoic acid (270 mg). Purification (HPLC, Symmetry - 0.1% aqueous
trifluoroacetic acid / acetonitrile) followed by recrystallisation from methanol / ethyl

acetate gave the title compound as a colourless solid (112 mg).

'"H NMR (400 MHz, d¢-DMSO) § 10.13 (1H, s), 9.05 (1H, dd), 8.71 (1H, d), 7.94-7.82
(3H, m), 7.74 (1H, dd), 2.53 (2H, m), 1.90-1.45 (9H, m), 1.15 (2H, m).
MS: APCI(+ve) 269 (M+HY).



under nitrogen, was added NN-di net hyl formam de (1

drop) and oxalyl chloride (1 nL). The reaction
worRootaeesosas stirred at roomtenperature for 1PEDSE2004/000836

then evaporated to dryness and redissolved in

di chl oronet hane (3 nL). This solution was cooled to 0C

and a 25 m xture of 5-quinol iSHani ne (200 ng) and

triethylamne (1 nL) in dichloronethane (2 nL) was
m.yqkEd 3v§r§pvm se. The reaction m xture was stirred at

roomtenperature for 1 hour then poured into

saturated NaHCO3 aqgq. (20 nL). The m xture was
Exeniplazzed with WD 2004/ 106305 PCT/ SE2004/ 000836 87

di chl oronet hane (3x10 nL) and the conbi ned extracts
N-{fot-Blaxpi2el3-[(Bihydeoxxprapd)sminpipmpghi-5-gBlolihiynat i on

¢ cetate:isohexane 3:2 as eluant) gave the
<y lﬁ‘%“%%‘tr‘?pm/o‘{dln (30 my). 'H NVR (400 Mz, d6-DVBO) S

9.97 (1H, s), 892(1H dd)~_8. 45 (1H, n) 7.85 (1H,

m, 5 7.79-7.70 (2HOm, (1H, dd), 2.37 (2H, d),

1.92-1.58 (6H m, 1 5H nm). Ms: APCl (+ve)
E{anpl e 19 10

1- Met hyl - N- 52 qui nql i nyI cycl ohexaneacetanm de O

269 (MrH+). m p. Hh
HN) ~~j N Pidpar edhacesedi ng to the nethod of exanple
18, using 5- qU| am ng (230 rrg)Hand 1-

nmet hyl - cycl ohex&peagk 250N0D) ~Puridcation
(Si 02, nethanol : dichl oNomst ane 1:9\”£\eiﬁant)

fall owed by recrystallisation from nethanol / ethyl
acetate gave the title 15 conpound as a col ourl ess

3159| Eﬁ[ﬁsﬂdﬂﬁéthyl”e'fh gﬁg&ﬁ@?%yﬂg g&ﬁ%—}pfype&y -ca bamlc acid,

78-7 .57 (1H, dd), 2.41 (214, s),

Pre%ﬁé_)ﬂ_gco?cp %% hB Iﬂr%%o%%éeéa%p];r}a(é) lggw% (ZAI)F;glm(oaloep{)X}zl)E.;tirt_

butyidiviedtiglitdNe 5- qui nol i nyl - cycl ohexaneacet ami de

MS: APCI(+ve) 230 ((M-boc)+H™).

b) N-[6-Chloro-2-[3-[(3-hydroxypr0pyl)amino]propyl]-5-quinolinyl]-

cyclohexaneacetamide

Prepared according to the method of example 1(b)/(c), using N-(2,6-dichloro-5-
quinolinyl)-cyclohexaneacetamide (Example 1(a)) (130 mg) and [3-[[(1,1-
dimethylethyl)dimethylsilyl]oxy]propyl]-2—propeny1—carbamic acid, 1,1-dimethylethyl
ester (example 22(a)) (152 mg). Purification (Si0,, methanol:dichloromethane 1:9 as

eluant) gave the title compound as a colourless solid (21 mg).

"HNMR (400 MHz, CD;OD) & 8.12 (1H, ), 7.87 (1H, ), 7.74 (1H, d), 7.44 (1H, d), 3.60
(2H, 1), 3.05-3.01 (6H, m), 2.36 (2H, d), 2.15-2.09 (2H, m), 1.84-1.78 (4H, m), 1.69 (2H,
d), 1.62 (1H, d), 1.32-1.02 (6H, m).

MS: APCI(+ve) 418/420 (M+H").
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WD 2004/ 106305 PCT/ SE2004/000836 88 OMHN | / N

Prepared according to the nethod of exanple 18, using
W®2@4iloshi nam ne (250 ng) and 4- PCT/SE2004/000836

nmet hyl - cycl ohexaneaceti c acid (270 ng). Purification

(HPLC, Symmetry - 0.1% aque% trifluoroacetic acid /

acetonitrile) foIIovved by reécrystallisation from

net hanol / ethyl 5 acetate gave the title conpound as
m.pal ol @iEl ess solid (84 ng). 1H NVR (300 MHz, d6- DVSO)

S9.97 (1H m, 8.80 (1H, dd), 8.44 (111, d), 7.85

(1H, m, 7.80-7.68 (2H, m, 7.57 (1H, ddd), 2.50-2.35
Exahgdtbzm 1.85-1.20 (6H m, 1.17-0.90 (44, m, 0.87

. 10 Ms: APCI (+ve) 283 (MrH+). mp. 181-183C

N-[%Apneonmpy& &-cliloroSquinolinglbryrentanearetpatieri de O

HN f / 15 N Prepared according to the nethod of

exanpl e 18, using 5-quinolgnam p€ (R50 ng) and

cycl opent anepr opanoi ¢ aci d| (270 Purification

(HPLC, Symmetry - 0. 1% Fl uor oacetic acid /

acetonitrile) foll owed recrystallisation from

nmet hanol / ethyl @ gaxe the title conmpound as a
colourless solid (11 20 H NWR (400 MHz,
d6-DVSO) S 10. 13 (1H, . 05, (1H, dd), 8.71 (1H, d),

7.94-7.82 (3H m, 7.7 2.53 (2H, m,

1.90-1.45 (9H, m), 1.15 (2H, m. MS: APCl (+ve) 269
(MrH+) . WD 2004/ 106305 PCT/ SE2004000836
NH

a) [3—[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]pr0pyl]-carbamic acid 1,1-
dimethylethyl ester

To 2-propenyl-carbamic acid 1,1-dimethylethyl ester under nitrogen was added 9-
borabicyclo{3.3.1Inonane (0.5M in tetrahydrofuran, 7.1 mL) and the mixture refluxed for 2
hours. The reaction was allowed to cool to room temperature and potassium phosphate
(1.02 g) in water (1.8 mL) added. The resultant mixture was stirred for 15 minutes. N-(2,6-
Dichloro-5-quinolinyl)-cyclohexaneacetamide (prepared as described in Example 1a) (0.5
g) was added followed by tetrakis(triphenylphosphine)palladium(0) (17 mg) in
dimethylformamide (2.8 mL). The reaction was heated at 70°C under nitrogen for 4 hours.
To the cooled solution was added brine (30 mL) and the mixture extracted with ethyl
acetate (3x30 mL). The combined organics were dried, filtered and concentrated to give

the sub-title compound (0.9 g).

MS: APCI(-ve) 458 (M-H").

b) N-[2-(3-Aminopropyl)-6-chloro-5-quinolinyl]-cyclohexaneacetamide
Trifluoroacetic acid (5 mL) was added to a solution of [3-[6-chloro-5-
[(cyclohexylacetyl)amino]-2-quinolinyl]propyl]-carbamic acid, 1,1-dimethylethyl ester
(Example 23(a)) (0.9 g) in dichloromethane (15 mL). After stirring for 2 hours the solvent
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89 mp. 135-138C Exanple 22
N-[ 6- Chl or 0- 2-[ 3-[ ( 3- hydr oxypr opyl ) am no] propyl ] - 5- qui
wmelenyd3ps 5 cycl ohexaneacetam de 0 HN''!W QPCINSEX04/000836
a)
[3-[[ (1, 1-di met hyl et hyl ) di net hyl si |yl ] oxy] propyl]2-pro
penyl -carbam c acid, 1, 1- didet hyl et hyl ester 10
Prepared according to the nethod of exanple 15(b)
wasysinaged @adsr padopedpessp)e aelthe rdsultingdesiddcnwy hspurified. (WBian Chem

M boc
elutf\f%éf%ﬁ lbglfhf%orp%tg Jﬁﬁgbemé E&W&Hﬂﬁs?twﬁﬂf@%?mdge
using@héthyldl (10TY&LY B AeR qo%t AhinBfia Dh GRA861 @00 HICH RSIdaAt)
the met hod of exanple 1(b)/(c), using
affopdedthe tile epmpeunds300egyui nol i nyl ) - cycl ohexaneacet am de
(Exanple 1(a)) (130 ng) and [3-[[(1, 1-
di met hyl et hyl ) di net hyl si |l yl ] oxy] propyl ] - 2- propenyl - car
IHNMR goecmﬂz ¢&plop) gBta1ytiet Hy b7.9%qten), (mwm @), 2725(@?1111 d), 3.04
Purification (S 02, “nmet hanol : di chl or onet hane

(2H1t)92 &"g?glél ) (2Fhd 2062, ghintd.onPoi i (3, w), 1.83-1.76 (2H, m),

17EPESHRERS, o014 Salse B s PReb D (400 M2 T ©
MS dAPCR+66) 36(02(M+m) 3.05-3.01 (6H, m, 2 36 (2H, d),

215209(2H , 1.84-1.78 (4H, nm, 1.69 (2H, d),
m.p11130%¢ o), 1. 32 1.02 (6H, m. MS: APCl (+ve) 418/420
( MrHH) . V\D 2004/ 106305 PCT/ SE2004/ 000836
Example 24
N-[6-Chloro-2-[3-[[[ (methylsulfonyl)amino]carbonyl]amino]propyl]l-5-quinolinyl]-
cyclohexaneacetamide
2O
HN
Cl SN
Z
N
H
HN N //O
D
o O

To a stirred solution of para-nitrophenylchloroformate (0.050 g) in dichloromethane was
added dimethylaminopyridine (0.031 g), the mixture was stirred under nitrogen for 5
minutes and then triethylamine (0.035 mL) and methanesulphonamide (0.024 g) were
added. The reaction was stirred for 1 hour before N-[2-(3-aminopropyl)-6-chloro-5-
quinolinyl]-cyclohexaneacetamide (Example 23 (b)) (0.080 g) was added and the mixture
was stirred for 1 hour under nitrogen. The solvent was removed under reduced pressure

and the residue purified (MAX Waters cartridge, using methanol (30 mL) and 10% acetic
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90 mp. 159-163C Exanple 23
N-[ 2- ( 3- Ami nopr opyl ) - 6- chl or o- 5- qui nol i nyl ] -cycl ohexan
weamenaiitie O HN Ck" N 5 NH2 a) PCT/SE2004/000836
[ 3-[6-Chl oro-5-[ (cycl ohexyl acetyl ) anvi no] - 2- qui nol i nyl
] propyl]-carbamc acid 1, 1- 5“ nmet hyl et hyl ester To
2-propenyl -carbam c acid 1, 92di met hyl et hyl ester under
nitrogen was added 9 10 borabi cycl o[ 3. 3. 1] nonane (0. 5M
acidi in methanah{p@molt. asaatyant). Remoyaleofdhe sdvent effardedrtied titheampound
Oo{zgr 2 hours. The reaction was allowed to cool to room
( ﬁ%)erature and pot assi um phosphate (1.02 g) in water
(1.8 nlL) added. The resultant ‘m xture was stirred for
15 m nutes. N-(2,6-
"H NMRh (460 0415z, c@IDaQiD) a3 -(EHcpAsH (R adeT 47i(HH, dpBdPd2Hdt), 2.99-

2GRS R RIS AL oL BB A5 g ok

141(.1@0@191 IhP 1X0-dogesryhf.or mani de (2.8 nL). The reaction

was heated at 70C under nitrogen for 4 hours. To the
MScABCHeves 4TUMdA was added brine (30 nL) and the

e extracted with ethyl acetate (3x30 nlL). The
mpgﬁ%ﬁ?eﬁ organics were dried, filtered and
concentrated to give the sub-title conmpound (0.9 g).
20 MS: APCl (-ve) 458 (M H+). b)
Exaanjle 25 3- Ami nopr opyI ) - 6-chl or o-5- qui nol i nyl ] -cycl ohexan

d Jrif
V£ PG AT S5l B a0
dlhy(ﬁnqmoﬁﬂbl nyl ] propyl] -carbam c acid,
1, 1-di methyl ethyl ester 25 (Exanple 23(a)) (0.9 g) in

di chl oronethane (15 ). ~After ring for 2 hours
t he sol vent WD 2004/ 1063(0p P (p04/ 000836 91 was
renoved under reduced pressure V' the resulting
resi due was purified Narian Chem

Cl

A solution of N-[2-(3-aminopropyl)-6-chloro-5-quinolinyl]-cyclohexaneacetamide (0.2 g)
(Example 23), acetic acid (1 drop) and butanal (0.074 mL) in tetrahydrofuran was placed in
a 10 mL vial and heated at 100°C for 30 minutes within a microwave. Once the reaction
had cooled to room temperature sodium triacetoxyborohydride (0.236 g) was added and
the mixture stirred for 12 hours. The solvent was removed and the residue taken up in
dimethylsulfoxide (3 mL). The residue was purified by HPLC (Waters Symmetry column
using 25% to 95% acetonitrile in 0.1% aqueous trifluoroacetic acid). Further purification

(SiO,, ammonia: methanol: dichloromethane, 1:4:95 as eluant) followed by removal of
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elute cartridge with dichloronmethane as el uant).
Further purification (Varian SCX cartridge using
woredohanshs (100 nmL) and then 10% ammoni a i n et PERSE2004/000836
(100 nm.) as eluant) afforded the title conpound (300
ng). 5 1H NMR (400 MHz, CD3OD) S 8.21 (1H, d), 7.95
(1H, d), 7.82 (1H, d), 7.54 PB1H d), 3.04 (2H t),
2.83 (2H, t), 2.46 (2H, d), 2.04 (2H, quint.),
solxibnE%dlccﬁlﬁ}el(siﬂ)H to it); hydm8Bloihd8 Galf Rith 40 hydrﬂ)g&ﬁclﬂe@@e inlld dioxane
Ig% n? 1.21-1.09 (2H, m.
G k&ffqréec}thswe@mda‘cs 0.028)m p. 121-130 C Exarrpl e 24
N-[6-Chl oro-2-[3-[[[ (et hyl sul fonyl)am no] car bonyl ] am
no] propyl ]-5-qui nolinyl]- cycl ohexaneacetanm de O HN
HI@M!B(NOIMIM &LDMSO)/S 10.08 (81,60),3.70(21,3),i8272d I d), Ut 99O H, d),

ara-nitrophenyl chl or of or mat e
7 S ERIOr BT D CHal S P RS 86 ), 238 (2H, O,

t f
214 @af i, K61 M) PR R GRS NIRE G0, {56010
(G}Mm)hhm:esmogaﬁnm);m@ (3H,G24 g) were added. The

r i 0 tirred for 1 hour before
Mst ARSI IRORAERy 1) - 6-chl or o-5 20
pddigehidyl ] - cycl ohexaneacet am de (Exanple 23 (b))
Inp(O}gg%rﬂy was added and the m xture was stirred for 1
hour under nitrogen. The sol vent was renoved under
rquﬁgd pressure and the residue purified (MAX Waters
dge, using nethanol (30 nL) and 10% acetic WO

RS S e s

cyclqprbmm:gmﬂmuamlde, hydrochloride

a) 1-Cyclohexyl cyclopropanecarboxylic acid

To 1-phenyl-cyclopropanecarboxylic acid (0.500 g) in acetic acid (2 mL) was added
Adams catalyst (0.050 g) in ethanol (0.3 mL). The reaction was left to stir for 48 hours
under 5 bar of hydrogen. The reaction was filtered, washing with ethanol (10 mL) and
water (10 mL). The resulting solid was collected by filtration and subsequently washed
with water (10 mL) to afford the sub-titled compound (0.3 g).

'H NMR (400 MHz, CDs0D) & 1.77-1.71 (2H, m), 1.68-1.62 (3H, m), 1.43-1.12 (6H, m),
1.07 (2H, g), 0.73 (2H, q).
MS: APCI(-ve) 167 (M-H*).
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30

(0.020 g). 1H NWR (400 MHz, CD3OD) 8 8.31 (1H, d),
7.67 (2H, s), 7.42 (1H, d), 3.19 (2H, t), 2.99- 5 2.92
W(Q506,4/10@305 2.37-2.31 (2H, m), 2.02-1.88 (4H, ) PCT/SE2004/000836
1.81-1.74 (2H, m), 1.73-1.66 (1H m, 1.41-1.20 (4H,
m, 1. 20 1.06 (2H, m). Ms: APCI( ve) 479 (MW. mp.
151-152C 10 Exanple 25 94
N-[ 2-[ 3- (Butyl anmi no) propyl ] - 6-chl oro-5-qui noli nyl]-cyc
b) l-ojlyemhegaq?(z;mdimmb -Byiinsliyd)-¢ydtopDophitécalbdxalride A
solution_o

Preparpd aqesrdipg oibe asod o ampicol®) 48ing d4-fiyhiereyuitalieamine
(pr ; o%)a@@e ibed 1@E?QI?%IJ: 3 S@W?‘% %@ﬁ%ycl@ﬁ&% EyA@&pdpdntcarboxylic

ut ana in tetfah furan was
acid(Bxaawld 26()) 10.281) wi HIO°Erfdr hehtwersl l?ainfﬂ:@ﬁ)@l bychiBMmatography
mnutes within a m crowave. Once the react ad
(SiQyp @pcéléor@@eshamﬁ% JHe} affQrded s nbriitle compoun& @226 rB
triacet oxyborohydride (0.236 g) was added and the
m xture stirred for 12 hours. The sol vent was renoved

H mtm MEE| GDeODABen] i H, rl), 19 heitthyd) STU8T ObHLdB, 7.89 (AHL,.d), 1.95-

resi due was purified by HPLC te
158 G A0 Vo L2150 7 Aol 08 SHEEh 147 (GHGBR gk 4 (2H, dd), 0.89
(zfglgﬁgous trifluoroacetic acid). Further purification
ammoni a: net hanol : di chl oronet hane, 1:4:95 as
MSe [APE(-ye ) 361 (MEED).by renoval of WO 2004/ 106305
PCT/ SE2004/ 000836 93 sol vent and conversion to its
hydrochl oride salt with 4M hydrogen chloride in

¢) I\L[é GZPI!I NI\/R?mg g%lm}néﬁgﬁhﬂﬁ%p&gﬁy%d -Bffﬂﬁ&ﬁn)(lpl-(l&élohexyl-

cyc(@ﬂppar)qcas)(z@n(ldei hydrochlogide(1H, d), 5 7.89 ( IH, d),

1o 15l ey TR o)
cyc%&@palagcéa?%&x&hhdé@&xa&p@ﬂ{b@&d13"&), NIN'-diméRyIL1 34roPddediamine
(0.13 mL) and acetonitrile (3 mL). The vial was sealed and heated at 100°C in a
microwave for 20 minutes followed by 30 minutes at 110°C. The solvent was removed
from the cooled reaction under reduced pressure, saturated aqueous sodium hydrogen
carbonate solution (30 mL) was added and the mixture was extracted with dichloromethane
(3 x 50 mL). The combined organics were washed with water (50 mL) and brine (50 mL)
before being dried, filtered and concentrated. Purification (Varian SCX cartridge, using
methanol and 10% ammonia in methanol as eluant) gave a crude product which was
further purified by chromatography (SiO,, ammonia: methanol: dichloromethane,
1:2.5:96.5 as eluant). The product was converted to its hydrochloride salt by dissolution in
dichloromethane and treatment with 4M hydrogen chloride in 1,4-dioxane (5 mL).

Removal of volatiles and recrystallisation from methanol / acetonitrile afforded the title

compound (O..O75 2).

'H NMR (400 MHz, CD-0D) & 8.03 (1H, d), 7.94 (1H, s), 7.81 (1H, d), 7.47 (1H, d), 3.86
(2H, 1), 3.38 (3H, s), 3.06 (2H, t), 2.65 (3H, s), 2.06 (2H, quint.), 1.80 (2H, d), 1.76-1.65
(2H, m), 1.62 (2H, d), 1.33-1.19 (3H, m), 1.18-1.06 (2H, m), 1.04 (2H, dd), 0.832 (2H, dd).
MS: APCI(+ve) 428 (M+H").



10

15

20

(6H, m, 1.13-1.00 (2H, m, 0.89 (3H, t). M

APCI (+ve) 416 (MtW. mp. 219-221 C 10 Exanple 26
WORGBAWIDDr 0- 2- [ met hyl [ 3- (et hyl ami no) pr opyl | aPETI8iE2084/6P0836

ui nol i nyl]-1-cycl ohexyl - cycl opropanecar boxan de,

hydrochloride P HN O CI N N'-~~NH 15 a)

1- Cycl ohexyl cycl opr opaneca®Boxylic acid To

1- phenyl - cycl opr opanecar boxylic acid (0.500 g) in
mcp_a@pg_'gpgo@ci d (2 m) was added Adans catalyst (0.050 g)

In ethanol (0.3 nL). The reaction was left to stir for

48 hours wunder 5 bar of hydrogen. The reaction was
E fillt ed, washing with ethanol (10 nL) and water (10
X4HB% “The resulting solid was collected by filtration
N-[64ThisreP3- rhin néfin 'nthe l¢cyRlopicppartecarboxamide

[afford tﬁgbg{}b-tiw-gg@?onpomd 0.3 g@?%w% (400

MHz, CD30D) 8 1.77-1.71 (2H, 4M5\1.68-1.62 (3H m,

1.43-1.12 (6H, m, 1.07 ( 0.73 (2H, q). Ms:

APCI (-ve) 167 (MH). 23\ 106305

PCT/ SE2004/ 000836 94

2

anecar boxam de Prepangg acqyrding to the nmethod of
exanple 1(a), using 2, 6tdichloro-5-quinolinam ne
(prepared as desch Kagple 1(d)) (0.3 g) and
1- cycl ohexyl cycl oprgp gar boxylic acid (Exanple
xAhou Purification by
chromat ography 5 (Si @,~di cHWor oMkt haje as el uant)
af forded the sub-title conpound (Q.NZ"Q . 1H NWR (400
MHz, CD30D) S 8.15 (1H, d), 7.91 ( '\%; 7.87 (1H,
d, 7.59 (1H d), 1.95- 1.88 %ZH, nm, 1.87-1.75 (2H,
To a0 miL. vial wassided fi-cygjohexyla¥-(3,6 dichlgiq-5-gyinohnyly (o
cycfjo%}()pagecsa?boxmnide (Example 26 (b)) (0.13 g), piperazine (0.091 g) and acetonitrile

(3 mL). The vial was sealed and heated in a microwave at 110°C for 40 minutes. The

solvent was removed from the cooled reaction and the residue taken up in dichloromethane
and purified (SiOz, ammonia: methanol: dichloromethane, 1:2:97 as eluant). The solvent
was removed from the combined fractions and the product recrystallised from ethanol to

afford the title compound (0.050 g).

'H NMR (400 MHz, CD;OD) & 7.77 (1H, d), 7.48 (2H, d), 7.12 (1H, d), 3.63 (4H, 1), 2.83
(4H, 1), 1.85-1.78 (2H, m), 1.76-1.69 (2H, m), 1.66-1.58 (2H, m), 1.31-1.04 (5H, m), 1.00
(2H, dd), 0.77-0.73 (2H, m).

MS: APCI(+ve) 413 (M+H").

m.p. 219°C

Example 28
N-[6-Chloro-2-[(3R)-3-hydroxy-1-pyrrolidinyl]}-5-quinolinyl]-cyclohexaneacetamide
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20

(2H, dd). 10 Ms: APCI(-ve) 361 (MH+). c)

N-[ 6- Chl or 0- 2- [ net hyl [ 3- (et hyl am no) pr opyl ] am no] - 5- g
wa@ewal104393 | - 1- cycl ohexyl - cycl opr opanecar boxanPCESE2004/000836

hydrochl oride To a 10 nL vial was added

1- cycl ohexyl - N- (2, 6-di chl or o-5-qui nolinyl) 15

cycl opr opanecar boxam de (exd@fple 26 (b)) (0.13 g),

N, N -di net hyl -1, 3- propanedi am ne (0.13 nlL) and

)

acetonitrile (3 nL). The vial was sealed and heated at
100C in a mcrowave for®2 5 fol l owed by 30
m nutes at 110C. The sol yent We moved fromthe

pr€Ssure, saturated
carbonate solution (30 ni)
extracted with

The conbi ned organi cs

aqueous sodiun1hg?roge
was added and t hEhni
di chl or onet hane 20 (
were washed with wat brine (50 L)
before being dried, fiYterd¥ an@lco amiat ed.
Purification (Varian SCX cartridge, /using nethanol
and 10% ammoni a i n net hanol as eluant) gave a crude
product which was further purified by chromatography
(Si 2, ammoni a: nethanol : dichl oronmet hane, 1:2.5:96.5
Premeéaqmrdix)g toTthe netlodiof texamplenusing &6(2edichro-5-quinolinyl)-

v RSP RE S EL RR0ak BPRbget0.052 o o

theﬁﬂée@mpanmqoxm%9d|oxane (5 m.). Renoval of volatiles
and recrystallisation fromnethanol / acetonitrile
afforded the title conpound (0.075 g). 1H NWVR (400

i TR 14098, 63 d. oL (', 3 Giel ¥ g o

5.01-2/87 (13, m2 45452 @3ts r? ,3)67- ?5@2@1&%5%3059, B2 ) 1H1m33f2 122%*}1 d), 2.09-
1. 76- )

1. 9&31}1 7)1 .97, 088 @%Hm)sﬂ 8741 TUGER H), aa;s o @2{ (fl?)Hl 6adl)60 (1H, m),

L3RR A B9 GO 15 2160 Exampl ¢ 27

MSNAPGI(GhE383- @R4LHYpi per azi nyl ) - 5-qui nol i nyl]-1-cycl ohex
yl - C¥C| cg)r opanecar hoxam de P HN O
m.p. V22633

Example 29
N-[6-Chloro-2-[(3S5)-3-hydroxy-1-pyrrolidinyl]-5-quinolinyl]-cyclohexaneacetamide

j\/@
HN

X
=

Prepared according to the method of example 27, using N~(2,6-dichloro-5-quinolinyl)-
cyclohexaneacetamide (Example 1(a)) (0.533 g) and (3S)-3-pyrrolidinol (0.365 g) to afford
the title compound (0.48 g).

Cl
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Cl ,~NN") 5~NH To a 10 nL vial was added

1-cycl ohexyl - N- (2, 6-di chl oro-5-qui nolinyl) -
w@eywkopisepanecar boxanm de (Exanple 26 (b)) (0. 1BCOPE2004/000836

pi perazine (0.091 g) and acetonitrile (3 nL). The

vial was seal ed and heated ip a m crowave at 110C for

40 m nutes. The solvent was’renoved fromthe cool ed

reaction and the residue taken up in dichloronethane

"H INO/R (D QoM deﬂ)Mﬂ)D&Q TarhEns)a7.8a€t Hadol 54 (1H, d), 7.47 (1H, d),

69f LB BTG B COnbih et 81 GHamOne SpmetiudEt m), 232

(2H ay @!ﬁi@bb 6§Hdmf) rp@s-@tsﬁslml m) q 87Af | h@r(@lﬁt%%)m &7 7 (2H, m), 1.67-

oirpound
16@1H1,m),,133 ZL83(3HLmh1)1 127099(?(&Hn) d), 3.63 (411, t),

2. 185178(2H m, 1.76-1.69 (214,
MSan‘%“é’@%@@“ 0 1.31-1.04 (5H m, 1.00 (2H
m.18)19.281%7- 0. 73 (2H, n) MS: APCl (+ve) 413 (M+H+).

mp. 219C 20 Exanpl e 28

N-[6 Chl oro-2-[ (3R) - 3- hydroxy- | -pyrrolidinyl]-5-quinol

cycl ohexaneacet ani de WD 2004/ 106305
§@2004/000836 96 OHN'IW O ~~NN.,,,SOH
N-[ Er[fsz@@@hﬁ%qr -8l 06 cARF6 S fho Ire&aoﬂ&anu&emmde

di chl oro-5-qui nolinyl)- cycl ohexaneacet am de

(Exanmpl e 1(a)) (0.05 g) nd (3R -pyrrolidinol (0.052
g) to afford 5 the titlg conp d (0.01 g). 1H NWR
(400 Mz, d6-DMSO) 8 9. 76H 7. 84 (111, d), 7.51
(21-1, dd) 6.95 (1HHN), .01¥4.97 (1H, nm), 4.42
3.52-3.42 (1H, m, 2.32
1.97-1.88 (111, m,

(1H, s), 3.67-3. ég
1.87-1.77 (3H, m, 1.67 (2H, ), 1.67-1.60 (1H,

(2H, d), 2.09- 1
m,

To a 10 mL vial was added N-(2,6-dichloro-5-quinolinyl)-cyclohexaneacetamide (Example
1(a)) (0.166 g), (3R)-3-pyrrolidinamine (0.127 g), triethylamine (0.083 mL) and
acetonitrile (5 mL). The vial was sealed and heated at 100°C for 30 minutes within a

microwave. The reaction was cooled to room temperature and the resulting solid removed
by filtration. This solid was purified (Varian SCX cartridge, using methanol and 10%

ammonia in methanol as eluant) to afford the title compound (0.102 g).

"H NMR (400 MHz, d¢-DMSO) §9.75 (1H, s), 7.83 (1H, d), 7.54 (1H, d), 7.46 (1H, d),
6.92 (1H, d), 3.70-3.48 (4H, m), 3.26-3.18 (1H, m), 2.32 (2H, d), 2.11-2.02 (1H, m), 1.89-
1.60 (9H, m), 1.33-1.13 (3H, m), 1.11-0.97 (2H, m).

MS: APCI(+ve) 387 (M+H").

m.p. 201-206°C

Example 31
N-[2-[(3S)-3-Amino-1-pyrrolidinyl]-6-chloro-5-quinolinyl]-cyclohexaneacetamide
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15

10 1.33-1.12 (311, n), 1.11-0.99 (2H, m. M
APCI (+ve) 388 (MtW. mp. 226-227C Exanple 29 15
WORGBAEIDDI 0- 2- [ (3S) - 3- hydr oxy- | - pyrrol i di nyl | PGF/SEZ004000836
i nylj-cycl ohexaneacetamde OHN'!W C ~ ~ NN CH
Prepared according to the nethod of exanple 27, using
N- (2, 6-di chl oro-5-qui nol i nyl )98 cycl ohexaneacet am de
(Exanmple 1(a)) (0.533 g) and (3S)-3-pyrrolidinol
(0.365 g) to afford the qpound (0.48 g). 20
WO 2004/ 106305 PCT/ SE200 : D7 1H NVR (400 MHz,
dé-DVMSO) S 9.76 (1H, s), d), 7.54 (1H, d),
7.47 (1H, d), 6.94 (MM, .0Z-4.96 (1H, m, 4.42
(1H, s), 3.69-3. 352341(1H m, 2.32
(2H, d), 2.10-1. % 98-1.88 (1H m,
1.87-1.76 (3H, m, , m, 1.67- 1.60 (1H,
m, 1.33-1.13 (3H, nj . 39 H m. 5 M:

APCI (+ve) 388 (MrH+). —m pN219N21 npl e 30
N-[2-[(3R)-3-Am no-|-pyrrolidinyl] - -chIero-S-qui nolin
yl]-cycl ohexaneacetamde OHN CI Na N.,,IINH 10
Pre]]r@reé ad@rding\vo dle methocadﬁeﬁadmple 30 us1ng N-(2 6-dichloro-5- %umohnyl)

2. 6- d|ch[ qui_nal i n hexaneacet a
cyc?ckg% égz (%xample 1(a)) (0. Y66) 2) and (3S) 3-pyrrol1d1namme (0.127 @) to
afford the t1tle compound (0.113 g).

1
HNMR (400 MHz, ds-DMSO) § 9.76 (1H, s), 7.84 (1H, d), 7.54 (14, d), 7.46 (1H, d),
6.93 (1H, d), 3.70-3.58 (3H, m), 3.58-3.49 (1H, m), 3.28-3.21 (1H, m), 2.32 (2H, d), 2.14-

2.04 (1H, m), 1.88-1.76 (4H, m), 1.76-1.67 (4H, m), 1.67-1.60 (1H, m), 1.32-1.11 (3K, m),
1.11-0.99 (2H, m).

MS: APCI(+ve) 387 (M+H™).
m.p. 219-226°C

Example 32
N-[2-(4-Amino-1-piperidinyl)-6-chloro-5-quinolinyl]-cyclohexaneacetamide

e
HN

X
7

QL
NH

Prepared according to the method of example 30, using N-(2,6-dichloro-5-quinolinyl)-

cyclohexaneacetamide (Example 1(a)) (0.113 g) and 4-piperidinamine (0.152 mL) to
afford the title compound (0.109 2).

Cl

2
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1(a)) (0.166 g), (3R -3-pyrrolidinam ne (0.127 Qg),
triethylamne (0.083 nL) and acetonitrile (5 nL). The

wQ 2@k/106385 seal ed and heated at 100C for 30 m nNBCESE2004/000836
within a mcrowave. The reaction was cooled to room
tenperature and the resulting solid renoved 15 by
filtration. This solid was éﬁri fied (Varian SCX
cartridge, using nmethanol and 10% anmonia in nethanol

YH MR (400N 2t @-DMSD)D 9.82 (LHtH).e7.8D B UD 7. 69 (1HD21)g).49 TH, d),

NVR (400 MHz, d6-DMBO) S 9.75 (1H, s), 7.83 (1H. d),
7.357(18% ). 4-57-4y12 (FHaw) (31$7-3df5 (2Hgmy 8. Q&h”d?ﬂ 1318:7233%.2@54 (2H, m),
o450 b o, gL Bl 1y 1 Ay

(3Hlml,llr 82-9715((2H, mi)) 1.1 MB:99APHE] fmve) 387 (MH—H) m p.
201- 206C Exanpl e,31 25
MSW‘EI([*("Q)S%OIJ%WO | - pyrrolidinyl]-6-chloro-5-quinolin

3 hexaneacet am de WD 2004/ 106305
- P@ﬁ %%%84/ 000836 98 O HN'!'W C N N NH2 Prepared

according to the nethod of exanple 30, using
N- (2, 6-di chl oro-5-quinolinyl)- cycl ohexaneacet am de
Exqmpleddi e 1(a)) (0.166 g) and (3S)-3-pyrrolidinam ne

5

VAR DGO ARG L RURAIES b D)

cyclbhexaheadetatiiidd, d), 7.46 (1H, d), 6.93 (1H d),

3.70-3.58 (3H, m, 3.58-3.49 (14 m, 3.28-3.21 (1H,
m, 2.32 (2H, d), 2.14- @.04 m, 1.88-1.76 (4H,
m, 1.76-1.67 (4H, m, 1 111, m, 1.32-1.11

(3H, m, 1.11-0.99 . APCl (+ve) 387
(MrH+) . mp. 219-226
Cl

=

=
(@)
D
IR

a) N-[6-Chloro-2-[(3S)-3-[(methylsulfonyl)oxy]-1-pyrrolidinyl]-5-quinolinyl]-

cyclohexaneacetamide

" To a stirred solution of N-[6-chloro-2-[(3S)-3-hydroxy-1-pyrrolidinyl}-5-quinolinyl]-

cyclohexaneacetamide (Example 29) (0.4 g) in dichloromethane was added
methanesulphonyl chloride (0.104 mL) and triethylamine (0.215 mL). The reaction was
stirred for 12 hours under nitrogen and then purified (Varian Chem elute cartridge,
saturated sodium hydrogen carbonate solution and dichloromethane as eluant) to afford the

sub-title compound (0.45 g).

MS: APCI(+ve) 466 (M+H").

b) N-[6-Chloro-2-[(3R)-3-(methylamino)-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide

To a 10 mL vial was added N-[6-Chloro-2-[(35)-3-[(methylsulfonyl)oxy]-1-pyrrolidinyl]-
5-quinolinyl]l-cyclohexaneacetamide (Example 33(a)) (225 mg) and 8M methylamine in
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N-[ 2- (4- Ami no-| - pi peridi nyl)-6-chl oro-5-quinolinyl]-cy

cl ohexaneacetamde O HNCI N 15 N~ NH2 Prepared
w@emenadizng to the nethod of exanpl e 30, using PCT/SE2004/000836

N- (2, 6-di chl oro-5-qui nolinyl)- cycl ohexaneacet am de

(Example 1(a)) (0.113 g) and 4-pi peridi nam ne (0.152

m) to afford the title comM®und (0.109 g). WO

2004/ 106305 PCT/ SE2004/ 000836 99 1H NWVR (400 MHz,

ethelifol DVEM)). BHR. V82 w(ab lsealsd andfhedfed(akl0°0 Yor 1205 RinhkEwihin a
7.49 (1H, d), 7.35 (1H, d), 4.57-4.49 (2H, m),
micsopave e gopyent wips remnaygd pnder Yegrhimmnd parified (803, anhbnia:

meEF)Zaﬁ(’)lz %c%?oﬁrggt%iﬁ% ?:2(‘%?_63 %?asnﬁt]ofggoi& é‘? tit ﬁo%}hglsmc} (0(?333 2).
1.32-1.15 (2H, n), 1.11-0.99 (IH, m). 5 MS:. APCl (+ve)
401 ( MrH+) . . 333-334C Exanpl e 33
'H B 601 i 5 DS 5B ThyR) B L 20 354 L) (B8, ),
6.99 110k %36%3;583181{3 Y9! $BS5AEBEE LA 38-133 Uiy NG 31 5, 2.14-
2.0M( 16 16H 10891 25 [(4B.Sh), 315 106y [ty smb,f 1067 H S50 X vil; 1%),93./3:1-@.'1'2331{, m),

' -5-qui nolinyl]- cycl ohexaneacetam de To a stirre
11L 4R 25

MSNA[P@'I?—Ne?HQI a\-,I[FﬁS)S) - 3- hydroxy- 1| -pyrrolidinyl]-5-quinol
i nyl] - '
m.p. 169°C

Example 34
N-[6-Chloro-2-[(3R)-3-[(Z-hydroxyethyl)amino]-1-pyrrolidinyl]-5-quinolinyl]-

cyclohexaneacetamide

Cl

Prepared according to the method of example 33(b), using N-[6-Chloro-2-[(3S5)-3-
[(methylsulfonyl)oxy]-1-pyrrolidinyl]-5-quinolinyl]-cyclohexaneacetamide (Example
33(a)) (0.225 g) and ethanolamine (2 mL) to afford the title compound (0.052 2).

'"H NMR (400 MHz,ds-DMSO) 6 9.75 (1H, s), 7.83 (1H, d), 7.54 (1H, d), 7.46 (1H, d),
6.93 (1H, d), 3.72-3.66 (1H, m), 3.66-3.57 (1H, m), 3.57-3.49 (1H, m), 3.48-3.44 (2H, m),
3.42-3.36 (2H, m), 2.69-2.59 (2H, m), 2.32 (2H, d), 2.16-2.07 (14, m), 1.88-1.76 (4H, m),
1.75-1.67 (2H, m), 1.67-1.60 (1H, m), 1.33-1.13 (3H, m), 1.10-0.99 (2H, m).

MS: APCI(+ve) 431 (M+H").

m.p. 197-199°C
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15 cycl ohexaneacet am de (Exanple 29) (0.4 g) in
di chl or onet hane was added net hanesul phonyl chl oride

W@ 20020d6304.) and triethylam ne (0.215 nL). The PEHSEI004000836
was stirred for 12 hours under nitrogen and then
purified (Varian Chemelute cartridge, saturated

sodi um hydr ogen car bonate s®luti on and di chl or omet hane

as eluant) to afford the sub-title conpound (0.45 Q).

20 Ms: APCI (+ve) 466 (M-Ht). b)

N-[ 65.Chl oro-2-[ (3R)-3-(nethyl am no)-1-pyrrolidinyl]-5-
Exagple, i nyl]- cycl ohexaneacetam de 25 To a 10 nL vi al
NARCRIAGFEDS)S (reglagine) Lpyreolidiny - Sawinolinsl: ol d
cycloleraheacetamideol i nyl ] - cycl ohexaneacet ani de (Exanpl e

33(a)) (225 ng) and 8M net hyl ami ne in WD 2004/ 106305

PCT/ SE2004/ 000836 100 ¢j hang 5y L) . The vial was

seal ed and heated at 80 for inutes within a
m crowave. The sol Velﬂ& 5

purified (Si 02, ammohla:

1:2: 97 as eluantg|.to afford the titled conpound (0.033

g). 5 1H NVMR (400 M 5-DVSD) S 9.75 (1H, s), 7.83

(1H, d), 7.54 (1H, : (1H, d), 6.93 (1H, d),

3.69-3.63 (1H, m, 3283~ 31y8 w‘ .36-3.23 (4H,

m, 2.30 (3H, s), 2.14- 2.04 (1H, , 89-1.75 (4H,

n, 1.75-1.67 (211, m, 1.67-1. 1H, }) , 1.32-1.12

(3H. m, 1.11-0.97 (2H._m. M. APC (+_ve] 401, (MH—%).

a) N1E§-th}'g@gI@@)(ar[ﬁpgthgh;ulfonyl)oxy]-l-pyrrohdlny ]-5-quinoliny{]-

- +2-[ (3R) - 3-[ (2- hydroxyet hyl ) am no] - 1- pyrr ol
cyd%%’%}‘/’%%eg@%ﬁfenol i nyl]- cycl ohexaneacetamide O HN Cl ~
Prepared according to the method of example 33(a), using N-[6-chloro-2-[(3R)-3-hydroxy-

1-pyrrolidinyl]-5-quinolinyl]-cyclohexaneacetamide (Example 28) (0.46 g) and
methanesulphonyl chloride (0.183 mL) to afford the sub-title compound (0.47 g).

MS: APCI(+ve) 466 (M+H").

b) N-[6-Chloro-2-[(3S)-3-(methylamino)-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide

Prepared according to the method of example 33(b), using N-[6-Chloro-2-[(3R)-3-
[(methylsulfonyl)oxy]-1-pyrrolidinyl]-5-quinolinyl]-cyclohexaneacetamide (Example
35(a)) (0.2 g) and 8M methylamine in ethanol (3 mL) to afford the title compound (0.063
g)-

'H NMR (400 MHz, ds-DMSO) 8 9.75 (1H, s), 7.83 (1H, d), 7.54 (1H, d), 7.46 (1H, d),
6.93 (1H, d), 3.66 (1H, dd), 3.63-3.48 (2H, m), 3.4-3.22 (4H, m), 2.31 (3H, s), 2.15-2.04
(1H, m), 1.88-1.76 (4H, m), 1.75-1.67 (2H, m), 1.67-1.60 (1H, m), 1.32-1.12 (3H, m),
1.10-0.99 (2H, m).

MS: APCI(+ve) 401 (M+H").

m.p. 164-165°C
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20

he met hod of

N..,.N 15 OH Prepared accordin t
S) - 3-

gto
exanpl e 33(b), using N-[6-Chloro-2-[(3
wQ ¢emetibobsul f onyl ) oxy] - 1- pyrrol i di nyl ] -5- qui noPCTIFEJ004800836
cl ohexaneacet am de (Exanple 33(a)) (0.225 g) and
et hanol amne (2 nL) to afford the title conpound
(0.052 g). 20 1H NVR (400 Mi82d6-DVBO) 6 9.75 (1H, s),
783(1H d), 7.54 (111, d), 7.46 (1H d), 6.93 (1H,
3.72-3.66 (1H m, 3.66-3.57 (1H, nm, 3.57-3.49

3.48-3.44 (2H, ), 3.42-3.36 (2H, m,
EX*zmsHlsgsg(zH , 2.32 (2H, d), 2.16-2.07 (1H m,
N-[6: @l%—f iﬁg&?ﬂ ( ydﬁw iﬁy}lgﬁé 33 Vp;r%h li'lyﬁ/g c}uﬁgh{iy]ﬂ_l

cyckﬂ@k@nm)atamﬁde( MtH+) . 25 m p. 197- 199C WD 2004/ 106305
PCT/ SE2004/ 000836 101 Example 35
N-[ 6- Chl oro-2-[(3S) - 3 met byT asj no) - 1-pyrrolidinyl]-5-
qui nolinyl]- cycl ohex@ineac¢ je O HNCI ~~H NN
N 5 a)
N- [ 6- Chl oro-2-[(3F|§jN3-[(rret hyl sul f onyl ) oxy] - 1-pyrrolid

t
[
I

according to thewYf ]
N-[ 6-chl oro-2-[ (3 hyd}xy-

1-pyrrolidinyl]-5- NTTY SN | oigxaneacet ami de

(Exanple 28) (0.46 g) and 10 \vet ul phonyl chloride

(0.183 nL) to afford the sub- e co d (0.47 g).
OH

Prepared according to the method of example 33(b), using N-[6-Chloro-2-[(3R)-3-
[(methylsulfonyl)oxy]-1-pyrrolidinyl]-5-quinolinyl]-cyclohexaneacetamide (Example
35(2)) (0.2 g) and ethanolamine (0.8 mL) to afford the title compound (0.068 g).

'H NMR (400 MHz,ds-DMSO) 8 9.75 (1H, s), 7.83 (1H, d), 7.54 (1H, d), 7.46 (1H, d),
6.93 (1H, d), 4.48 (1H, t), 3.72-3.57 (2H, m), 3.56-3.49 (1H, m), 3.49-3.36 (4H, m), 2.68-
2.62 (2H, m), 2.32 (2H, d), 2.17-2.07 (1H, m), 1.87-1.77 (4H, m), 1.75-1.67 (2H, m), 1.67-
1.60 (1H, m), 1.33-1.12 (3H, m), 1.10-0.98 (2H, m).

MS: APCI(+ve) 431 (M+H").

m.p. 194-196°C

Example 37
N-[6-Chloro-2-[(3R)-3-hydroxy-1-piperidinyl]-5-quinolinyl]-cyclohexaneacetamide

w
HN
X
= ~OH

Cl



10

15

20

25

M5: APCI (+ve) 466 (MrH+). b)

N-[ 6- Chl oro-2-[(3S)-3-(nethylam no)-1-pyrrolidinyl]-5-
wa@ionobddnyl ] - 15 cycl ohexaneacet ami de Pr epar edPCT/SE2004/000836

according to the nmethod of exanple 33(b), using

N-[ 6-Chl oro-2-[(3R) - 3-

[ (et hyl sul f onyl ) oxy] - 1- pyr 193 i di nyl]-5-quinolinyl]-cy

cl ohexaneacet am de (Exanple 35(a)) (0.2 g) and 8M
N-(Zp6iighlar-freuinoliayhayolohéGnedcetantda{Example he)) (1td)e(3R)-3-

pipG i fyocQiptids (634 g mdetbhligting o0 mik) were ey igto a 10 mL
micgawave(ifieﬁ Jollbbd Bi}) the3d88ioh baccdshitrild gﬁﬁﬂ% 48e (Alwalkealed and
3.4-3.22 (4H, m, 2.31 (3H s), 2.15-2.04 (1H m,
heatd 88120 Chin(2dinglmmode mfirow g {243 minutesl Bycoplipg a(soktl
. 1.32-1.12 (.3H, .10-0. H .. 25 .NB: .
cryRtise 5 Tggiad g DR which g b bhd Phe3iipstonitrite 10
mL Pl AN AARIBmpbEAd é(gx %mél e 36
- hy

[6-Chloro-2-[(39)-3-] roxyet hyl ) am no] - 1- pyrr ol
i dinyl]-5-quinolinyl]- cyclohexaneacetamde O |I[W HN

oo B B 90T oo £ 14 4 B bl

7.29 (1Petdyyd. sul R RY, 4. 9% yilH, ) Py 12 QEL @) 53 ¢194,60i 3m1-8 Y (A HEw), 2.94
cl ohexaneacet am de ( Exanpl e 3%(&%% (0.2 g) and

(1He)h4A3 (i hel.PO- 188 IH, mey), 487 dr ) §{78-lc@ohFdl me), 1.67-1.59

ar 99°P80.9)38 (2H, m), 1.33-1.11 (3H, m), 1.10-0.98 (2H, m).

MS: APCI(+ve) 402 (M+H).

m.p. 209-214°C

Example 38
N-[2-[(38)-3-Amino-1-pyrrolidinylj-6-methyl-5-quinolinyl]-cyclohexaneacetamide

/ﬁ\/@
HN
AN
Y

Prepared according to the method of example 30, using N-(2-Chloro-6-methyl-5-
quinolinyl)-cyclohexaneacetamide (Example 15(a)) (0.2 g) and (35)-3-pyrrolidinamine
(0.163 g) which after recrystallisation from ethanol afforded the title compound (0.159 g).

"H NMR (400 MHz,ds-DMSO) § 9.53 (1H, s), 7.85 (1H, d), 7.42-7.32 (2H, m), 6.83 (1H,
d), 3.69-3.56 (3H, m), 3.55-3.40 (2H, m), 3.25-3.18 (1H, m), 2.31 (2H, d), 2.20 (3H, s),
2.12-2.03 (1H, m), 1.88-1.60 (8H, m), 1.33-1.13 (3H, m), 1.11-0.98 (ZH, m).

MS: APCI(+ve) 367 (M-+H").



10

15

20

10 1H NVR (400 MHz, d6-DVSO) 8 9.75 (1H, s), 7.83 (111,
d), 7.54 (1H, d), 7.46 (1H, d), 6.93 (1H, d), 4.48
W@ Rada/10395 3. 72-3. 57 (2H, m, 3.56-3.49 (1H, mPCT/SE2004/000836
3.49-3.36 (4H, nm), 2.68- 2.62 (2H, m, 2.32 (2H, d),
2.17-2.07 (1H, m, 1.87-1.77 (4H, m), 1.75-1.67 (2H,
m, 1.67- 1.60 (1H, m), 1.33%04 12 (3H, nm), 1.10-0.98
(2H, m. MS: APCl (+ve) 431 (MrH+). 15 m p. 194-196C
m FADbeB7 N o o
[6-Chl oro-2-[(3R)-3-hydroxy-I-piperidinyl]-5-quinoliny
I ]-cycl ohexaneacetamide O HN'"!W C ~ ~ OH NN 20
V\D %%%4/ 106305 PCT/ SE2004/ 000836 103
Di chl or o- 5- qui nol i nyl ) -cycl ohexaneacet an de
N—[ﬁ@l@ﬂml-ﬁ-(l([ﬂi)éra&ﬁly@)ﬁ quBiR)ingH-cyclobexalieacttamide

hydr ochl ori de (0. g) and triethylamne (1.2 n)
were placed into a 10 nL ~m crov@wve vial foll owed by
the addition of acetonitr Ie( . The vial was

seal ed and heated at 120 ' ngl e node m crowave

for 45 mnutes. On co
the reaction m xtuge
with acetonitrile (

¥ ng a SO|Id 5 crystallised from
pas filtered and washed

fford the sub-title
compound (0.7 g). 'H ,d6-DMBO) 8 9.77 (1H,
s), 7.83 (1H, d), 7.

1H, d), 7.29
(111, d), 4.89 (1H, s) 1H,Krm4. 12 (1H, d),
3.52 (1H s), 3.21-3.11 (1H 1, @NHO (1H, t),
2.32 (214, d), 1.96-1.88 (1H, m), 1787-1.75 (4H m,

Prek%rgé f&@%&fé%&%ﬁgﬁhocﬁgﬁ&f&?% L{Séllé <Z\£ @-Chl-er@QS &16?&%’1 62H,
quiAdIGl )=o) oheR2neabdthinde (Emmpleﬂﬁgi)ﬂmglﬁl@pagmme #8163 g). The

reaction was cooled to room temperature, the resulting solid collected by filtration and

recrystallised from methanol to afford the title compound (0.102 g).

'H NMR (400 MHz, CDsOD/TFA) § 8.35 (1H, d), 7.81 (2H, dd), 7.54 (1H, d), 4.25-4.14
(4H, m), 3.56-3.46 (4H, m), 2.46 (2H, d), 2.40 (3H, s), 1.99 - 1.67 (6H, m), 1.43-1.08 (SH,
m).

MS: APCI(+ve) 367 (M+H").

Example 40
N-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-glycine

/\?\/O
HN

AN

= OH
N N/\”/
H

O

Cl
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N-[2-[(3S)-3-Am no-I| -pyrrolidinyl]-6-nmethyl-5-quinolin
yl ]-cycl ohexaneacetam de HN N N NH2 Prepared

w@emenadizng to the nethod of exanpl e 30, using PCT/SE2004/000836
N- (2- Chl oro-6-nethyl -5 20
qui nol i nyl ) - cycl ohexaneacet am de (Exanple 15(a)) (0.2
g) and (3S)-3-pyrrolidinani > (0.163 g) which after
recrystallisation fromethanol afforded the title
conmpound (0.159 g). 1H NWR (400 MHz, d6 DMSO) 8 9.53

L s), 1H, d), 32 (2H, m), 6.83 (1H,
a) 1& ;[E%h'?eé"'g [WCE%XYWGWBNBBI@ h@umhnyﬂjglycm 4, 3dingethylethyl
estlH M, 2.31 (2H d), 2.20 (3H, s), 25 2.12-2.03
(111, m), 1.88-1.60 (8H m), 1.33-1.13 (3H, n,
Prepared-a0c@8ing2bithenjnethod/Bf exAR@lE FV®) ushy NG(M'G%)ChIOY@S ~-quinolinyl)-

4/ 106305 SE2004/ Q00836 104 mp. 223-22
Ccy! cF CExamp el(a (28 mg) and glycm% tert-butyl ester hydrochloride

(1. s\gi@a%@me ﬁlb(tltle%oﬂﬁoﬁﬂdi 8l hgp- qui nol i nyl - cycl ohexan

eacet am de ~,NH Prepared according
to the nmethod of exanple 2, u3| ng

MSgl&kl(ljn%:olﬁ:N gﬁ?‘zﬁ'{}%‘f@ﬂggéneacet am de (Exanple 15(a)) (0.2

g) and piperazine (0.163 g). The reaction was cool ed

to roomte%rature the resulting solid collected by
b) N1lp1Chlorera-isyslohesylagetyamingd@-quinelinpgilighyebe t o af f or d

the title conmpound (0.102 g). 10 1H NWR (400 MHz,
CD30D) TFA) 5 8.35 (1H, d), 7.81 (2H, dd), 7.54 (1H,
Pregiired 4c@bdihg 14 the(réthodrdt e@n@@eﬁ(wﬁué N—mohlc?ro“i'ﬁ (2H,

d), 2.40 H, .s 1.99 - (6 1.43-1.08 (511,
[(c Qhef%l_ac% -)2 IJ(nM]Fg]_ycme 1, f d1methy1ethy1 ester (Example 40(a))
(63 mg) and trifluoroacetic acid (2 mL). Purification by HPLC (Symmetry - 0.1% aqueous

ammonium acetate / acetonitrile) afforded the title product (27 mg).

"H NMR (400 MHz, ds-DMSO) 6 9.42 (1H, br s), 7.77 (1H, d), 7.50 (1H, d), 7.42 (14, d),
7.09 (1H, br s), 6.92 (1H, d), 4.08 (2H, br s), 2.31 (2H, br m), 1.91-1.59 (6H, m), 1.34-1.00
(5H, m).

MS: APCI(-ve) 374/376 (M-H").

m.p. 222-225°C dec.

Example 41
N-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-,8-alanine

Ci
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15 Exanpl e 40

N-[ 6- Chl oro-5-[ (cycl ohexyl acetyl )am no] - 2- qui nol i nyl ] -
w@bkopgits0s O HN Cl \ \ OH N H 20 0 WO 2004/ 10BGDSE2004/000836

PCT/ SE2004/ 000836 105 a)

N-[ 6- Chl oro-5-[ (cycl ohexyl acet yl ) am no] - 2- qui nol i nyl ] -

gl ycine, 1, 1-di met hyl et hyl d&ber Prepared according to

the nethod of exanple 7 (a), using

a) N-[6L1ofd-51{ (yeohexglitétphamiido]-20gainelinfe B naanR! ﬁmdiﬁ.ethylethyl
(Exanple | (a)) (400 mg) and glycine tert-butyl ‘ester

este/dr ochl oride (1.5 @) to afford the sub-title

PR e g s Mol el P ) b et Piinotinyn-
cyoidheRimacetIRIBAES P}éqoqag)l (800 hig) h@ AridiRdplvRyanrte 7

usi ng or o-
hyc{‘?@@ﬂdﬁ@)@&)&@@ff@m teisnblitle compoand @yDmg)l yci ne,
1, 1-di met hyl et hyl ester (Exanple 40(a)) (63 ng) and
trifluoroacetic acid (2 nL). Purification by HPLC

MS: A\POTetveY 446/048 Phiatipous 15 anmmoni um acetate /
acetonitrile) afforded the title product (27 ng). 1H

NVR (400 MHz, d6-DMBO) S 9.42 (1H, br s), 7.77 (1H,

b) 86 Cifobb-5 Gyt haipalz-guiioligyttithiating) ; c,°2
Prepfitt] acgordihg wezhb gﬁgg%c(c Eﬂ(;bexgﬁjple 2() mlnM(mW@b 5374/ 376

[(C%?*’\é\g‘@ﬂ?%ylga@np -2yimtisyy rléélémyp) bh%fthzle&ml BEEY @irpmple 41
@)Y 156 LY uRE trifluoroacetic acid (2 mL). Purification by HPLC (Symmetry - 0.1%

aqueous ammonium acetate / acetonitrile) afforded the title product (39 mg).

"H NMR (400 MHz, de-DMSO) & 12.23 (1H, s), 9.73 (1H, s), 7.71 (1H, d), 7.53 (1H, d),
7.45 (1H, d), 7.27 (1H, v), 6.82 (1H, d), 3.59 (2H, td), 2.58 (2H, t), 2.31 (2H, d), 1.89-1.59
(6H, m), 0.97-1.33 (5H, m).

MS: APCI(-ve) 388/390 (M-H").

m.p. 222-224°C dec.

Example 42
6-Chloro-N-(cyclohexylmethyl)quinoline-5-carboxamide

H
ot

Cl X
7z

N

To a solution of 5-bromo-6-chloroquinoline (prepared according to the method of Journal
of Heterocyclic Chemistry 1967, 4, 410) (4.0 g), cyclohexanemethylamine (4.2 mL) and
triethylamine (2.4 mL) in N-methyl pyrrolidinone (40 mL) was added
dichlorobis(triphenylphosphine)palladium(II) (1.6 g). The mixture was heated with stirring
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25 0 HNC 0 N NOH H W 2004/106305
PCT/ SE2004/ 000836 106 a)

WORGBAE3Dr o- 5- [ (cycl ohexyl acet yl ) am no] - 2- qui POT/BERXD4/000836
P-al ani ne, 1, 1-di net hyl et hyl ester Prepared according
to the nethod of exanmple 7 (a), using
N- (2, 6-di chl or o-5-qui nol i nyl) cycl ohexaneacet ani de
(Exanmple 1 (a)) (400 ng) and f-alanine tert-butyl

at BP€rundertry 6 bacb@uteldss datbdd Hondx@edbf 08 Holl @ftsrhichlid Was cooled
nmpound (150 ng). M5 APCI (+ve) 446/ 448 (MtHt). D)

co
and\filtgredthrongh diafomagesusiraxth wesding withinedjanol. dibe woinbimgt jorganics
wegéxgoﬁ%ﬁgfage%(tg) : vc{i 58 fe%%fuﬁ&h@&nﬁxﬁ%sﬂéu&&gﬁctsg Y isgﬁg:)pa%g:.eafyl acetate:
am{onjeCin ahabatod CEMY4par0: D o] eldaril k) Pieldhk kitlk lcopaihd® a solid (4.6

1, 1-di mrethyl ethyl ester (Exanple 41 (a)) (150 ng) and
8-trifluoroacetic acid (2 m.). Purification by HPLC

(Symretry - 0.1% aqueous anmmoni um acetate /

acetonitrile) afforded the title product (39 ng). 1H

"HINWAR (30DMVEZ, d- BSB89 (18, 2d), 8175,(1H) 1), 913 @uﬁ,lddg, $07 (14, d),
7.71 élH, diafi 7.53 élH d(%, 15 7.45 (1H, d), 7.27
7.8@1].];1, ))7.6@( ,Qc}QH’,i.Z )(;Hgd ol.po+.86t (g}, np, 681143, (SH), m).

: ; , 59 (6H, , 0.97-1.33 (5H, :
MS;\Z/SQJC&E%IJEIZ 3@%/90%@/9@%6 (M I(—|+) . n)m p. 222- 224C( dec. n)20
m.=X981119¢°A2 _ _

6- Chl oro- N- (cycl ohexyl met hyl ) qui nol i ne- 5- car boxami de
HON

Example 43
6-Chloro-N-(cyclohexylmethyl)-2-(1-piperazinyl)-5-quinolinecarboxamide,

dihydrochloride
H

N
=

e

Cl

NH

a) 2,6-Dichloro-N-(cyclohexylmethyl)quinoline-5-carboxamide

To a solution of 6-chloro-N-(cyclohexylmethyl)quinoline-5-carboxamide (Example 42)
(1.0 g) was added a mixture of aqueous hydrogen peroxide (5 mL, 27 %) and glacial acetic
acid (8 mL) over 10 minutes. The mixture was heated with stirring at 65°C for 3 hours
after which it was cooled to room temperature and partitioned between dichloromethane
and water. The organic layer was separated and the aqueous layer was further extracted
with dichloromethane. The combined organic extracts were washed with aqueous saturated
sodium bicarbonate before being dried, filtered and evaporated to give a residue to which

phosphorous oxychloride (5§ mL) was added over 10 minutes. The mixture was heated
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Cl N To a solution of 5-brono-6-chloroquinoline

(prepared according to the nmethod of Journal 25 of
woledoenosyxl i ¢ Chem stry 1967, 4, 410) (4.0 g),PCT/SE2004/000836

cycl ohexanenet hyl amine (4.2 nmL) and triethylamne (2.4

m.) in N-nethyl pyrrolidinone (40 nL) was added

di chl or obi s(tri phenyl phosphil®8) pal | adi un(H) (1.6 g).

The m xture was heated with stirring WO 2004/ 106305

witRGHh Q260 008&S an laﬁﬂos'}\)ger%QQ%tHégéﬁ rfoﬁ?a ﬁmﬁ@ 'éft&r @ﬁi%H &wvas

of carbon nonoxi de for hour s ter which it
coQle teaigomappeature prdithe rvptamgehccunmmmu sermaretlh;;z vacuo to leave a

B S RSO ORI A S v v

sepafitéld) thel ROBousdasr el fhrtig Rk ah@ed w@tﬁ"ﬂi’éﬂl&oﬁﬁtlﬂﬁé B @e combined
(7. M 49:49:2 as eluant) to yield the title conpound

orggRic£Xiasts weyeweshed with aquepuevriurZed sodipm biGummBE) before being

dn%c)l ?Tteéfkggd%%or%fz B fifld tp{i};l:b gg%&é%%ngf%_la saldé? {o.5d 5.

1.50-1.86 (6H, m) . 0.91-1.32 (5H, ). Il\/s APCI ( +ve)
m p. 193- 194C Exanpl e 43
M%-%@g‘\"’& %ﬁ%%ﬂ\%g?yl met hyl ) - 2- (1- pi perazi nyl ) -5-qui n

ol i necar boxam de, dihydrochloride 15 H ON CI NN
~NH a) .
2, 6-Di chl oro- N- (cycl ohexyl met hyl ) qui nol i ne- 5- car boxam

b) &l R b bR ey Drfe hpimeceringi-Friesinolinecaphoamide,
dlﬂﬁrﬁx@dﬂ]}éﬁdéa 20 (1.0 g) was added a m xture of aqueous

drogen peroxide (5 nm, 27 % and gl acial acetic
A stlrred solution of 2,6- dlchloro—N~(cyclohexylmethyl)qulnohne S-carboxamide

(Example 43 (a)) (200 mg) and piperazine (160 mg) in acetonitrile (2 mL) was heated at
80°C in a CEM Discover microwave for 1 hour after which it was cooled to room
temperature and concentrated. The residue was purified (Waters’ SCX resin, ammonia in
methanol (7 M) as eluant) and the resultant product was converted to the dihydrochloride
salt by treatment with hydrochloric acid (4M in 1,4-dioxane). Recrystallisation (methanol /
ethyl acetate) afforded the title compound as a solid (110 mg).

"HNMR (300 MHz, ds-DMSO) 5 9.35 (1H, br s), 8.72 (1H, t), 7.87 (1H, d), 7.75 (1H, br
d), 7.65 (1H, d), 7.46 (1H, d), 4.00 (4H, br 5), 3.23-3.19 (6H, m), 1.81-1.65 (6H, m), 1.24-
0.92 (5H, m).

MS: APCI(+ve) 387/389 (M+H™).

m.p. 305-306°C.

Example 44
2-[(35)-3-Amino-1-pyrrolidinyl]-6-chloro-N-(cyclohexylmethyl)-5-

quinolinecarboxamide



acid (8 nL) over 10 m nutes. The m xture was heat ed
wth stirring at 65C for 3 hours after which it was

W@ omkaeh30d room tenperature and partitioned beP@EEER004/000836
di chl oronet hane and water. The organic | ayer was
separated and the aqueous |ayer was further extracted
wi t h di chl oromet hane. The cd@Bi ned organic extracts
were washed with aqueous saturated 25 sodi um

[ [ iltered and

 ch  phosphor ous

0 mnutes. The

evaporated to give a resj,due
oxychloride (5 nlL) pas agded
m xture was heated WX
108 with stirring at 1R0C under an atnosphere of
nitrogen for 3 h Wi ch it was cooled to
roomtenperature ang vol atil e conmponents were
renoved in vacuo to ayB8. a.—kesi due whi ch was
partitioned between di¢hl oMNonet fjHpat er. The
organi c |l ayer was separated, the ueoug | ayer was
further extracted with dichl oronmethane and the
conmbi ned 5 organic extracts were washed w th aqueous
saturated sodi um bi carbonate before being dried,

A stifred spspansieniofedsedinhiaredV -(ttychhek}zimeﬂafl)sluh}oﬂmMSe@rboxanude

m&d» ?%)(ﬁl}xg)oalmldd(&g')%- 1d1nam1ne'%P%O( e acetomtn?e (3 mL)

5 wasdhdarddott QOO idYecthRRe¥atlertet 1y Inimded drted vREERE WX cdoled 4 ddm
ol i necar boxam de, _di hydrochloride A stirred solution
temperature and concentrated. Purification by chromatography (SiO,, dichloromethane:

metﬁg@ol?@g?g{aen %Qlfaé% W&%élj@gan gﬁt 2 cggl}%ﬁesqu%%%%gﬁg lisation

(acdtoniade} affortied the til2 cDinbo\tMash&ﬂﬂﬁdZ&@ mgl5 80C in a CEM
D scover m crowave for 1 hour after which it was
cool ed to roomtenperature and concentrat ed. The

‘ .
10 rret hgnolw %mecgfbgaéf 828 élﬁ ?{lﬁn ?gg&@ d), 7.44
(1Hnd}x 609511(\153} 5 3.71203. 569 €3 1) 1h)/<$r58:31k19l(1146m) 52&6—3 mﬁ (3H, m), 2.15-2.06
with hydrochloric acid (4Min 4- di oxane)
(1HtRE§ L'é? 4136 GHy o 30rd i 124351 ), 1.88 6@Hetrat e) afforded
t s a solid (110 20 1H NWR (300
MS‘NEE@J%W@ (1H br s§ 8. 7nrg)(1H t), 7. a
(1H, d), 7.75 (1H, br d), 7.65 (1H, d), 7.46 (1H, d),

. 4.00 (4H, br s), 3.23-3.19 (6H, m), 1.81-1.65 (6H, ),
15 Exa:[‘.llg'&-“%o. 92 (5H, ).

6-Chloro-N-(cyclohexylmethyl)-2-[methyl[3-(methylamino)propyl]amino]-5-quinoline

carboxamide, dihydrochloride

Cl

20 A stirred suspension of 2,6-dichloro-N-(cyclohexylmethyl)quinoline-5-carboxamide

(Example 43 (a)) (250 mg) and N,N'-dimethyl-1,3-propanediamine (0.80 mL) in
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MS: APCI (+ve) 387/389 (MtHt). 25 m p. 305-306C.
Exanpl e 44
WQ@2(40438B633- Am no- | - pyrrolidinyl]-6-chl oro- N (cRCT/oEmeayd00836
met hyl ) - 5- qui nol i necar boxam de WO 2004/ 106305
PCT/ SE2004/ 000836 109 H ON cl N NH2 A stirred
suspensi on of 110 .
2, 6-di chl oro- N- (cycl ohexyl met hyl ) qui nol i ne- 5- car boxam
ace&ﬂntnﬂw &ad BéAagd at(HOC MDA mddt8wave for 2 hours after Whl%h it was

0&{82 pyrrolidinamne (0.60 nL) in acetonitril
coglgd to rS°Wé§mﬁ@%§§Ué%laT&’£ congertratefl. hairesidigavas rusified By recrystallisation

SR 00 g 98 O R B TRGA S e

by ¢&ithi2nt with hiydroohletib acid: (4Mrmt1haaﬁixan@ NREGH AalliBatiRt (B8R0 /
uent

as el uant) and subse
eth}gleaﬁfg/{?gfs&ffgﬁg‘étth%ﬁﬂe %%{Elé(ttk)%aﬁ Rispkq (lé%flﬁg)ded the title
conmpound as a solid (280 ng). 10 1H NWR (400 MHz,
d5-DMSO, 90C) 5 8.26 (1H, br s), 7.74 (1H, d), 7.51
TH NMR (400 llezﬁ}dﬁD(imo 9:0"(:)69919 ((ZHHbr)QS 44@1ﬁ2br§3 07 (131'|br) 7.88

(1}{'}1@1 73415(’ CE %444 G, r(c%q 9%2H B, §0101(3H2 % ggzzmw (T 1), 3.01-2.92
(2HL n982 @59265(1 &, o), 2.0¥8. 0B, G5i5) 1.88 /388 MY 31-0%% (51, m).

MSBAmI(BH’W) H@iléQi:(MhHiyl met hyl ) - 2- [ met hyl [ 3- (net hyl ami no
) propyl ] am no] - 5- qui nol i ne car boxami de,
di hydrochloride H ON CI N NNH 20 A stirred

Exﬁﬁpﬁeﬂﬁi on of
6- di chl or o- N- ( C);lcl ohexyl met hyl ) qui nol i ne- 5- car boxam

C@@ro-N—(cyclohexylme yD)-2-[methyl[2-(methylamino)ethyl]Jamino]-5-
quinolinecarboxamide, dihydrochloride

H
ot

Cl

A stirred suspension of 2,6-dichloro-N-(cyclohexylmethyl)quinoline-5-carboxamide
(Example 43 (a)) (200 mg) and N,N'-dimethyl-1,2-ethanediamine (0.30 mL) in acetonitrile
(2 mL) was heated at 100°C in a microwave for 90 minutes after which it was cooled to
room temperature and concentrated. Purification (SiO,, dichloromethane: methanol:
ammonia in methanol (7 M) 95:5:0.5), conversion to the dihydrochloride salt by treatment
with hydrochloric acid (4M in 1,4-dioxane) and recrystallisation (methanol / ethyl acetate)
afforded the title compound as a solid (160 mg).

"H NMR (400 MHz, ds-DMSO, 90°C) 6 9.23 (2H, br), 8.42 (1H, br), 7.95 (1H, br d), 7.88
(1H, d), 7.62 (1H, d), 7.39 (1H, d), 4.09 (2H, 1), 3.28 (3H, s), 3.22-3.19 (4H, m), 2.59 (3H,
s), 1.83-1.55 (6H, m), 1.31-0.96 (5H, m).
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(Example 43 (a)) (250 ng) and
N, N - di net hyl - 1, 3- propanedi am ne (0.80 nL) in WD
wQona4436305 PCT/ SE2004/ 000836 110 acet oni triPET/§8B2004/)00836
was heated at 100C in a mi crowave for 2 hours after
which it was cooled to roomtenperature and
concentrated. The residue wakllpurified by
recrystallisation (nethanol:ethyl acetate). The
MS: esRCT(and) 380391 GhI+4ES. converted to the di hydrochloride
salt by treatnment wth hydrochloric acid (4Min
1, 4-di oxane). Recrystallisation (nethanol / 5 ethyl

£) afforded the title conpound as a solid (110
ExQﬁ-@i@iH NVR (400 MHz, d6-DMSO, 90C) 8 9.09 (2H, br),

6- %ldm-MMycbhkxyl&eﬂ@lX 24B- [@H)ydr?ixﬁﬁrog@l)hﬁmﬂd] répyits{ 1H,
132 §1H d), 390(2H t) f

qu Okﬂe%ar 9xq 3.01-2.92 (2H, m 2.55-2.50 (3H,

m, 2.08- 2 00 (2H 'quin), 1.83-1.54 (6H m), 1.31-0.97

(5H m. 10 MsS: APCI (+ve 03/ 405 (M+H+). Exanpl e 46
6- Chl or o- N-(cycboheﬂl met 2-[ et hyl [ 2- (net hyl am no
3 csar’boxam de, di hydrochl ori de

)et hyl Jam no] -5

H ON C NH NN-'" 15 A stirred suspensi on of

2, 6-di chl or oCN | met hyl ) qui nol i ne- 5- car boxani
de (Exanple 43
N, N - di net hyl - Lam ne (0ON3O0 I MH
acetonitrile (2 ) WS hedted™at 100C i a mi crowave
for 90 mnutes after which it was cooled to 20 room
tenperature and concentrated. Purification (Si02,

di chl oronet hane: nethanol: ammonia in nethanol (7 M
95:5:0.5), conversion to the dihydrochloride salt by

a) t[Bé&t@lﬂm‘o-s*{{(Wﬂ‘fbﬁib’hnﬁhﬂ)amlmﬂcﬁb(oﬁbd]quméhﬂqu?pﬂlﬁiih@)][3 [[(1,1-
Z‘F &B’ixhjllfla@@ t hapol [ ethyl, acetateg
mgHyiehy Rdingthylsil E‘H‘J o@yHzcagbamiq arid, b dinggthybester

Pregllrﬂ@d il }Qg?gg/&%%ﬁ%g}plg 183) 23’51&535'6 SeoroSv42 (1H

(cyclo exylmethyl qulnolme 5—carboxam1de (Example 43 (a)) (300 mg) and [3-[[(1,1-

dimethylethyl)dimethylsilylJoxy]propyl]2-propenyl-carbamic acid, 1,1-dimethylethyl ester
(Example 22(a)) (600 mg). Purification (SiO,, methanol: dichloromethane 1:9) gave the

title compound as a colourless oil (510 mg).

MS: APCI(+ve) 633/635 (M+H").

b) 6-Chloro-N-(cyclohexylmethyl)-2-[3-[(3-hydroxypropyl)amino]propyl]-5-

quinolinecarboxamide

HCl in 1,4-dioxane (4M, 3 mL) was added to 3-[6-chloro-5-[[(cyclohexylmethyl)amino]
carbonyl]-2-quinolinyl]propyl][3-[[(1,1-dimethylethyl)dimethylsilylJoxy]propyl]-carbamic
acid, 1,1-dimethyl ester (Example 47(a)) (500 mg) and the mixture was stirred for 4 hours
at room temperature before being concentrated. Purification (SiO,, dichloromethane:
methanol: ammonia in methanol (7 M) 97:3:0.5) and recrystallisation (methanol / ethyl

acetate) afforded the title compound as a solid (90 mg).
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(1H, d), 7.62 (1H, d), 7.39 (1H, d), 4.09 (211, t),
3.28 (3H, s), 3.22-3.19 (4H, m, 2.59 (314, s),
wQa2@3A06385 (611, n), 1.31-0.96 (511, m. WO 20Pd1/3EHBOE0836

PCT/ SE2004/ 000836 111 WMs: APCI (+ve) 389/391 (M+-H+).
Exanpl e 47
6- Chl or o- N- (cycl ohexyl net h)lllg 2-[3-[(3-hydroxypr opyl )a
m no] propyl ]-5- 5 quinolinecarboxamde H ON C

TH NNORI (400 M4 )1:-DMSO) § 8.72 (1H, t) 8.00 (1H, d), 7.97 (1H, d), 7.76 (1H d),

756 kllﬁ,l(:j?); S B oA 21 SIE R Y, 151 GRS D.L 631w Jr s B,
qumg;l'%p%% #—Tyﬁm ), i gt g‘%kéfﬂlr}i §,hood ps ¢4 hlqcar bami ¢ aci d,

gster epared according to the nethod
MS:@IPCH((—&@MQS/M@IMH’:E).ng , 6-di chl oro N-
(cycl ohexyl et hyl ) qui nol i ne- 5- car boxam de (Exanple 43
(a)) (300 ng) and [3-[[(1,1-
Exalgl:%[gs‘wyl et hyl ) di met hyl si | yl ] oxy] propyl ] 2- propenyl -carb
acid, 1,1-dinethylethyl ester 15 (Exarrgl e 22(a))
2-[(ﬂB€B)Anm)m-]Ppynrbhdmwl]cﬁaclﬂsr®N -(oyglohgxyimethyl)-

.chlo orrethn 9 ave the title conmpound as a
peapsepfiids

qumg’olﬂg‘)e?ﬂ N APCl (+ve) 633/635 (MrH+).
6- Chl or o- N- (cycl ohexyl hyI B- [ (3- hydr oxypropyl)a
m no] pr opyl ] - 5- QUId]0| car 0 de HC in

1, 4-di oxane (4M 3 TN
3-[6-chloro-5-]
car bonyl ] -2-qui
[3-[[(1, 1-di net hyl €

added
cycl hexyl rret hyl )am noj

_ _ H di rret hyI silyl]oxy] propyl]-carb
amc 25 acid, 1,1- eyl _Bst er \( Exanpl e 47(a)) (500
my) and the mixture was stNrredNfor ALquyrs at room
tenperature before being concentrated. Purification
(Si 02, dichloronethane: nethanol: amonia in nethanol

L R e e
(Exitﬂlﬁle Ag}a)) (200 mg) and (3R)-3-pyrrolidinamine (0.20 mL) in acetonitrile (2 mL)
was heated at 100°C in a microwave for 1 hour after which it was cooled to room
temperature and concentrated. The residue was purified by chromatography (SiO,,
dichloromethane: methanol: ammonia in methanol (7 M) (95:5:1), and then by HPLC
(Symmetry - 0.1% aqueous trifluoroacetic acid / acetonitrile). Conversion to the. .
dihydrochloride salt by treatment with hydrochloric acid (4M in 1,4-dioxane) and
subsequent recrystallisation (methanol / ethyl acetate) afforded the title compound as a

solid (46 mg).

1 NMR (400 MHz, dg-DMSO, 90°C) & 8.70-8.29 (3H, m), 8.04 (1H, d), 7.92 (1H, d), 7.67
(1H, d), 7.18 (1H, d), 4.07-3.87 (4H, m), 3.85-3.75 (1H, m), 3.24-3.18 (2H, m), 2.46-2.35
(1H, m), 2.33-2.23 (1H, m), 1.85-1.54 (6H, m), 1.33-0.95 (SH, m).

MS: APCI(+ve) 387/389 (M+H").

Example 49

N-(2-Amine-6-chloro-5-quinolinyl)-cyclohexaneacetamide, trifluoroacetate
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WO 2004/ 106305 PCT/ SE2004/ 000836 112 1H NWVR (400 MHz,
dé-DVMSO) S 8.72 (1H, t), 8.00 (1H, d), 7.97 (1H, d),
w(@2008/1068b5 d), 7.56 (1H, d), 3.46 (2H, t), 3.PCFSEDB4/000836
(2H, m, 2.97 (2H, t), 2.68-2.62 (4H, m, 1.93 (2H,
quin), 1.83-1.67 (4H, m, JI gG- 1.53 (4H, m, 1.29-0.93
(5H, m. Ms: APCI (+ve) 4181420 (MtW). 5 Exanple 48
2-[(3R)-3-Ani no-1| -pyrrolidinyl]-6-chloro-N(cycl ohexyl
met hyl ) - 5- qui nol i necar box i de, diNqydrochloride H O
N C NN.,,,,NH2 10 A s pensi on of
ol i ne-5- car boxam

de (Exanple 43(a)) (ZGﬁ)Nrrg

(3R) - 3-pyrrolidi naeﬁ1
m.) was heated at

in acetonitrile (2
C Rgrowave for 1 hour
after which it was coo t enperature and
concentrated. The resi nas, puN fied by
chr omat ography (Si 02, dichl dNomet e: net hanol :
ammonia in nmethanol (7 M (95:5:1), and then by HPLC
15 (Symmetry - 0.1% aqueous trifluoroacetic acid /
A stiaedtsospensioh ef N-2éndiellotaf-quinolingl-cy ClOH‘PW?C@WQ? (peample 1

0 e R L YARBSELAT 6 A5 oo 03

uen I sation
NH; (ARRanal.0 mIgth heae@hnl SOPCafh b aticesyal fort3 hidues afterpehioldit was

o oo s o i By

aque %i,_lnfﬁ%o’ro%e%gaé& Z'gce?%ﬁn‘i%oga'vg tl%étlt(ze"'égénﬂa(.\ilﬁl ’%s %@ol%d 8 mg).
2.33-2.23 (1H, m, 1.85-1.54 (6H, m, 1.33-0.95 (5H,

" angllR (IXEO Lﬁ%?dﬁgﬁgo?%%%%g(zﬁ%ﬁko (1%%5,"@5‘6"(1%,4(8, 7.86 (1H, d),

7.59 (1H, d), 7.10 (1H, d), 2.35 (2H, d), 1.88-1.57 (6H, m), 1.31-0.97 (5H, m). ‘

MS: APCI(+ve) 318/320 (M+H").

Example 50
6-Chloro-N-(cyclohexylmethyl)-2- [(3S)-3-[(2-hydroxyethyl)aminol-1-pyrrolidinyl]-5-

quinolinecarboxamide, hydrochloride

a) 6-Chloro-N -(cyclohexylmethyl)-2-[(35)-3-[[2-[[(1,1-
dimethylethyl)dimethylsilyl]loxylethyllamino]-1-pyrrolidinyl]- 5-

quinolinecarboxamide
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30

N- ( 2- Am no- 6- chl or o- 5- qui no) i nyl ) - cycl ohexaneacet am de
trifluoroacetate WO 2004/ 106305 PCT/ SE2004/ 000836
wai®4/1@3N ClI N NH2 A stirred suspension of PCT/SE2004/000836
N- (2, 6-di chl oro-5-qui nolinyl)-cycl ohexaneacet am de
(Example 1 (a)) (200 nm) 3ﬂr11% t et rabut yl ammoni um
brom de (20 ng) in amoniu ydroxide (28%5 NH3 in
water) (1.0 nmL) was heated at 180C in a mcrowave for

A suaaegmun of A (38)- BVMnmh-lerrv@silnsdbé’rCétDr@éV feysiohexipsiofe
n concent.r P .
auinghesfORATRER TP HoHLop SO TA e T Yoys 02600 i
anhygﬁ)\ﬁ§ &’\%gsshﬂﬁ cﬁl&&ﬁaﬁanfﬁL;\m@treﬁed &hr)- 1H NVR
S 10. OSm(LZH s% 8.60 (1H, br),
butyﬂume)thylxﬂylozgy)acejzalg@y(dg KD.0d§ ; )epdt egg:s?lg}pg na)}turqstﬂpd at room

ol e S By T e Sfofagiec o

and @m@?ﬂ; edrmbed ﬁcyqboil@aasy 1rn|e tdagtion Mikt(RSyasHiliral mydtcancymtdted to
am n
drynhs}sdemgo PR bg)rl%hlyl }@2 ] ngpxla%p gfw n%luant Cg%rvg ambgutled
I (cycl ohexyl nethyl)-2-1(3S)-3-[[2-[[(1, 1-
com |ur§rileat 'ﬁ%ﬁwl ) di met hyl si | yi ] oxy] et hyl ] ami no] - 1Epyrrol i

dinyl]- 5- 20 quinolinecarboxam de WO 2004/ 106305
PCT/ SE2004/ 000836 1

51 NAR (36 D e LSO 1260 B LTS 85 A 7RBAER 0 7B 42

A BN LH.RD, 3.66 (2H, 1), 3.76-3.42 (3H, m), 3.33-3.27 (1H, m), 3.21 (2H, 1), 2.72
(21, 1), 2.19-2.08 (1H, m), 1.91-1.58 (8H, m), 1.33-0.98 (SH, m), 0.88 (9H, 5), 0.05 (6H,
s).

b) 6-Chloro-N-(cyclohexylmethyl)-2-[(3S)-3-[(2-hydroxyethyl)amino]-1- pyrrohdmyl]
5-quinolinecarboxamide, hydrochloride

A mixture of 6-Chloro-N-(cyclohexylmethy!)-2-[(3S5)-3-[[2-[[(1,1-
dimethylethyl)dimethylsilylloxylethyl]Jamino]-1-pyrrolidinyl] -5-quinolinecarboxamide
(Example 50(a)) (0.16 g) in 1,4-dioxane (1 mL) was treated with 4M HCl in 1,4-dioxane (1
mL) and stirred at room temperature for 16 hours. The reaction mixtui*e was concentrated
to dryness. Purification (HPLC, Symmetry - 0.1% aqueous trifluoroacetic acid/
acetonitrile) followed by conversion of the resultant product to its hydrochloride salt by

treatment with hydrochloric acid (4M in 1,4-dioxane) afforded the title product (0.05 g).

1 NMR (300 MHz, dg-DMSO, 120°C) § 7.76 (1H, d), 7.52 (1H, d), 7.43 (1H, d), 6.90
(1H, d), 3.77-3.28 (6H, m), 3.20 (2H, d), 2.72-2.66 (2H, m), 2.20-2.08 (1H, m), 1.89-1.56
(8H, m), 1.32-0.96 (5H, m).

MS: APCI(+ve) 431/433 (M+H").

m.p. 211-220°C

Example 51
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qui nol i necar boxam de (Exanple 44) (0.16 g) and
activated 3A nol ecul ar sieves (0.16g) in anhydrous,
walewasemos di chl oronet hane (7 nmL) was treated WETISE2004/000836

(tert- butyldinmethylsilyloxy)acetal dehyde (0.078 ni)

and the resulting m xture stirred at room5

tenperature for 6 hours. To k1% s mixture was added

sodium tri acet oxyborohydride (0. 17g) and stirring

2-[6¥t3-Asuoflepipetdinyli-G chIbhe-N-a8eldheRyMiethyl)-8. Was

[ htereg and. concentrated to dryness. Purification
nggscar f’ cetate:isohexane 4:1 as eluant) gave the

sub-titl ed conpound (0.17g). 10_1H NWR (300 MHz,

d6- DMSO, 120C) S 8.05 (1H, s) % (1H, d), 7.51 (1H,

dy, 7.42 (1H d), 89 ng, ) 66 (2H, t),

3.76-3.42 (3H, m, I/ 3= N-m, 3.21 (2H, t),

2.72 (2H, t), 2.19-2.08 (1H, n, 1.91-1.58 (8H m,

1.33-0.98 (514, 0-88 (9 s), 0.05 (6H, s). 15 b)

6- Chl or o- N- (cycl ohex) 2-[(39)-3-[(2-hydroxyeth

yl )am no] - 1-pyrrolid QUi Nol i NneRay boxam de,

hydrochl ori de A m xt ure ofN N

6- Chl or o- N- (cycl ohexyl net hyl) - 2- [(38 - 3- [[2 [[(1, 1-

di met hyl et hyl) di met hyl si | yl ] oxy]

am no] - 1- pyrrolidinyl]-5-quinol i necar boxam de

(Exanmpl e 50(a)) (0.16 g) in 1,4- d| oxane (1 nL) was

A sfifr@@gt?sgeﬂ.ticg %-?g%oiégg\%gcryg I OX bgflgmoﬂif?%réaqgglgg@m
(Exmnpleln?féa)\)\/&EOQﬁgl); e:m)raag ﬁ%mhﬁtnﬁfeyd?ﬁﬁﬁoch?&ﬁdef ('?.BQHEE? 'Aad

Symmetry - 6 aqueous trifluoroace

fe”é‘el&t/ Wlilre)brqlmdp &%bmgbw astnérisd Grmbj wahbeatabatl 1387 in a
mc%%g% %(?rln'(l:ﬁu;% r‘%{%f %thol Cejlgc 5 elgci g}fygj)n%t%%%tprgggg @mconcentrated.
Thetresitlee waoplurified(Hy. diborgdtographyt @1%161@@%&&%&1%‘11@@ ggmoma

120 lH d 7.52 (1H, d 7.
in xr(eilﬁn)ohss/ M%gg—ﬁ 13a X ndrp’.lbgeﬂugm r)(ecgmsta](ﬂl)satmm (aQetQmﬁﬁe) gave the

H, , 1.89-1.56 (8H,
t1t1egc§g1£ogﬁ%%¥a§ﬁl n?é;“% APCl (+ve) 431/ 43% (I\/H\?\) m p.

211-220C 30 Exanpl e 51 WO 2004/ 106305
0
IHng[Haga(Mﬁz ch)gl\/I%O)JS864 (1H, t) 8.19 (ZH, br ), 7.80 (1H, d), 7.57 (2H, s),

7.37 (1H, d), 4.55-4.47 (1H, m), 4.12-4.05 (1H, m), 3.30-3.14 (5H, m), 2.09-2.00 (1H, m),
1.89-1.49 (9H, m), 1.29-1.11 (3H, m), 1.04-0.91 (2H, m).
MS: APCI(+ve) 401/403 (M+H").

Example 52

6-Chloro-N-(cyclohexylmethyl)-2- [(3S)-3-[(Z-hydroxyethyl)amino]-l-piperidinyl]-S-
quinolinecarboxamide, hydrochloride
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2-[(3S)-3-Am no-| - pi peridinyl]-6-chloro-N(cycl ohexylm

ethyl)-5- quinolinecarboxamde H ON CI NH2 N N5 A
wairnedosuspensi on of PCT/SE2004/000836

2, 6-di chl oro- N- (cycl ohexyl met hyl ) qui nol i ne- 5- car boxami

de (Exanple 43(a)) (250 ny), (38)-3-piperidinan1ne

di hydrochl oride (260 ng) and t et rabut yl ammoni um

brom de (20 ng) in acetonitrile (2 nL) was heated at

130C in a mcrowave for 90 MM nutes after which it was

cool ed to room tenperaturg and]concentrated. The

resi due was puridied onafography (Si 02,

di chl or onet hane: ™% . amhonia 10 in nmethanol (7

M 96:3:1 aséﬁluant) and subsequent recrystallisation

(acetonitril gaveipeyitl e conpound as a solid
(120 ng). 'H NI\/R,(4OO M—|z d6- DMSO S 8.64 (1H, t),
8.19 (2H, br s), .86 HAd . 54N ), 7.37

(1H, d), 4.55-4.47 (1HNn) .
3.30-3.14 (5H, m, 2.09-2.00(1HJ m, 15189149
(9H, m, 1.29-1.11 (3H, m, 184-0.91 (2H m. M
APCI (+ve) 401/403 (M+H+). Exanple 52
6- Chl or o- N- (cycl ohexyl net hyl ) - 2-
[ (3S)-3-[(2-hydroxyet hyl)am no]-1-piperidinyl]-5- 20
gui nol i necar boxam de, hydrochl ori de WO 2004/ 106305
a) FeChBR2OV4cpde83gImabgl)-2-{(BSNE-[2-[[H,1-HimethyldthyWilimethylsilyl]

oxyJethyllamino]-1-piperidinyl]-5-quinolinecarboxamide

Prepared according to the method of example 50(a) using 2-[(3S)-3-amino-1-piperidinyl]-
6-chloro-N-(cyclohexylmethyl)-5-quinolinecarboxamide (Example 51) (200 mg), activated
3A molecular sieves (0.20g), (tert-butyldimethylsilyloxy)acetaldehyde (0.085 mL),
dichloromethane (5.0 mL) and sodium triacetoxyborohydride (210 mg). Purification (SiO,,
ethyl acetate:isohexane 1:1) gave the sub-titled compound (190 mg).

MS: APCI(+ve) 560/562 (M+H").

b) 6-Chloro-N-(cyclohexylmethyl)-2-[(3S)-3-[(2-hydroxyethyl)amino]-1-piperidinyl]-

5-quinolinecarboxamide

Prepared according to the method of example 50(b) using 6-chloro-N-(cyclohexylmethyl)-
2-[(35)-3~[[2-[[(1,1-dimethylethyl)dimethylsilyl] oxy]ethyl]amino]-1-piperidinyl]-5-
quinolinecarboxamide (Example 52(a)) (190 mg) and hydrochloric acid (4M in 1,4-
dioxane) (2.0 mL). Purification (SiO,, dichloromethane: methanol: ammonia in methanol
(7 M) 96:3:1) and subsequent recrystallisation (acetonitrile) gave the title compound as a
solid (53 mg).

"H NMR (400 MHz, d¢-DMSO) § 8.61 (1H, t), 7.72 (1H, d), 7.52-7.50 (2H, m), 7.34 (1H,
d), 4.50 (1H, t), 4.46-4.37 (1H, d), 4.30-4.22 (1H, d), 3.45 (2H, app q), 3.19-3.14 (2H, m),
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a)
6- Chl oro- N- (cycl ohexyl nethyl )-2-[(3S)-3-[[2-[[(1,1-dim
weedwheshyl ) di net hylsilyl] 5 PCT/SE2004/000836
oxy] et hyl ] am no] - 1- pi peri di nyl ] - 5- qui nol i necar boxam de
Prepared according to the nethod of exanple 50(a)
usi ng 2-[(3S)- 3-ami no- 1- pi pekrli7di nyl] -
6- chl oro- N- (cycl ohexyl met hyl ) - 5- qui nol i necar boxami de
3. 1@E>8€0¥bﬂlé1 i) zgam)smlggl nﬂcﬁﬂ?@[i@?}ﬁhmm%’?ﬁ}gin@y €95 (1H,
ert t.yl di_net hyl si oxy) acet al dehyde
m)( ggéggggn@ﬁ 155 éfﬂ%@%ﬁt)hh%oy )- and sodi um
q.r (210 ny). Purlfication (Si 02,
Met%@é%%&?@% Mﬁ%ﬁine 1:1) gave the sub-titled
compound (190 ng). Ms: APCl (+ve) 560/562 (M+H+). 15 b)
6- Chl oy o- N- (cycl ohexyl net hyl )-2-[(3S)-3-[ (2-hydroxyeth
EXW“,%E%O] 1- pi peridinyl]- 5-quinolinecarboxam de
6- (ﬁilﬁﬂﬁ!\ﬁdzyélﬁﬁ@iﬂhﬁ%ﬂﬁﬂ(ﬂﬁyﬂﬁi aQéti«ﬂﬁ?ﬂpﬁ-ﬁuMilﬁ&arboxanﬁde
usi ng 6-chl oro- cyclohexy thyl) -
2-[1(39) - 3[[2[[(1 -di met hyl et hyl ) di nmet hyl si | yl ]
oxy]ethyl] am no]-1-piperidinyl]-5 20
qui nol i necar boxam de ( Exanpl e a)) (190 ng) and
hydrochloric acid (4Min 1,4 gxane) (2.0 nL).
Purification (Si02, dichlgrom ane: net hanol : ammoni a

conmpound as a solid ( . 25 1H NWR (400 MHz,
d6-DVSO) S 8.61 (&, L 7.72 (1H, d), 7.52-7.50 (2H,
m, 7.34 (1H, d),; & XN, 4.46-4.37 (1H, d),
4.30-4.22 (1H, d), 3. H, app q), 3.19-3.14 (2H,

m, WD 2004/106305 PCR .. R@E;l? 3.13 - 3.04
(1H, m, 2.90-2.82 (1H, m, "2.73 (2H, m,
2.58-2.52 (1H, m), 1.95 (1H, m, 29 (9H n,
1.28-1.09 (3H, m, 1.04-0.91 (2H, m. W5. APCl (+ve)
445/ 447 (MtH+). 5 Exanple 53

6- Chl or o- N- (cycl ohexyl net hyl ) - 2- ( 3- hydroxy-| -azeti di ny
Prepyred seepudingité theanethok afidxdmple BNsidly 206-Nichlorb- V-

(cyclohexylmethyl)quinoline-5-carboxamide (Example 43(a)) (0.10 g), and hydroxy
azetidine hydrochloride (0.30 g). Purification (HPLC, Symmetry - 0.1% aqueous
trifluoroacetic acid / acetonitrile) afforded the title compound (0.04 g).

"HNMR (400 MHz, CD;0D) § 7.76 (1H, d), 7.56 (1H, d), 7.44 (1H, d), 6.70 (1H, d), 4.63
(1H, tt), 4.32 (2H, dd), 3.87 (2H, dd), 3.19 (2H, d), 1.82-1.49 (6H, m), 1.28-0.91 (5H, m).
MS: APCI(+ve) 374/376 (M+H"),

m.p. 206-208°C

Example 54
2-[(35)-3-Amino-1-pyrrolidinyl]-N-(cyclohexylmethyl)-5-quinolinecarboxamide



10

15

10 Prepared according to the nethod of exanple 30,
usi ng 2, 6-di chloro-N

w@ eopghiadsexyl met hyl ) qui nol i ne- 5- car boxani de ( ExXeempBE2004/000836
43(a)) (0.10 g), and hydroxy azetidine hydrochloride
(0.30 g). Purification (HPLC, Symmetry - 0. 1% aqueous
trifluoroacetic acid / acetddBtrile) afforded the
title conpound (0.04 g). 15 1H NWMR (400 MHz, CD3OD) 8

7.76 (111, d), 7.56 (1H, d i7.44 (1H, d), 6.70 (1H,

d, 4.63 (111, tt), 4.32 dd), 3.87 (2H, dd),
3.19 (2H, d), 1.82-1.49 (4 ), 1.28-0.91 (5H, m.
M5: APCI (+ve) 374/ 376 (f m p. 206-208C 20
Exanpl e 54

2-[(3S)-3-Ami no- 1| -¥ IT'dinyI]-I\I—(cycIohexyIm=:thy|)-5

118 ONH/ I \ N NN

2-[(3S)-3-am no-1|-p [ yl]-6-chl oro-N(cycl ohexyl
met hyl )- 5- qui nol 3 m de (Exanple 44) (0.10 Q)
and triethylamne (004 Ny i t anoN(ZO 5 nm) was
treated with 5% pal | adi um on char l(-12) 05 g) and
stirred under 2 atnospheres o drogen at anbi ent
tenperature for 16 hours. The reaction m xture was
filtered through Celite and the |iquors concentrated

A suspedlEBADE 3-[(FF L MatndL1- Pfx%licﬁﬁ‘yl BmorHW-g%RJhéﬂlﬁ% hyl S

acetate afforded to ti ound

quipglgecabexangde GByangplg 44B(Q; IIH;) aand)tnethymaumm 04dinL) ¥h etlFanol (20

mLf}r)wj’s gggtlid g]l%é% %illl_latingrh)on cg 9&%6@]’? g?%?l[ﬂ s Od2 %ndfg% (a%pf)spheres
of hiibdrog%n 20 amBied/tefmpekatiik for2t6Ubugs. Adhe tdaklion ﬁ‘ﬂlxtu}e ®8s fitd8d

1.32-0.88 (511, m. M5 APC (+ve? 353 (MrHH+) .
thrqﬁgb Ceilzqanpztg@hglgowgmﬂnga@g to dryness. Recrystallisation from

me@ﬁglk Yy a&tstg%ﬁ!o #ﬁﬁghﬁsw&u&r o%d §2- hydroxyet hyl ) am

azet

'H NMR (300 MHz, CD30D) 6 8.28 (1H, dd), 7.78 (1H, d), 7.47 (1H, dt), 7.26 (1H, d),
6.89 (1H, dd), 4.02-3.94 (1H, m), 3.91-3.85 (1H, m), 3.77-3.61 (3H, m), 3.18 (2H, d), 2.50-
2.37 (1H, m), 2.19-2.08 (1H, m), 1.82-1.49 (6H, m), 1.32-0.88 (5H, m).

MS: APCI(+ve) 353 (M+H").

m.p. 127-128°C

Example 55
6-Chloro-N-(cyclohexylmethyl)-2-[3-[(2-hydroxyethyl)amino]-1-azetidinyl]- 5-

quinolinecarboxamide



10

15

20

qui nol i necar boxamn de WD 2004/ 106305 PCT/ SE2004/ 000836
119 ONH N No~', N H a)

w@G2@aheses N- (cycl ohexyl net hyl ) - 2-[ 3-[[ 2- [ ( met hpdBSES0041800836
| ) oxy] et hyl ] ami no] -1
azeti di nyl]-5-quinolinecarboxanm de 5 Prepared
according to the nethod of étfnple 33(a), using
6- chl oro- N- (cycl ohexyl met hyl ) -
2- (3- hydroxy-1-azetidinyl)-5-qui nol i necar boxam de
(Exanple 53) (0.55 g) to afford the title conmpound
(0.18 g). Ms: APCI (+ve) 455 (MtH+). 10 b)
6- Chl oro- N- (cycl ohexyl ne 2-[3-[ (2- hydroxyet hyl ) am
ino]-1l-azetidinyl]- 5- g i necar boxam de Prepared
according to the nethdd of “exanpl e 33(b), using
6- chl oro- N-(cycl ehexy thyl)- 2-13 -]
[ 2-] (et hyl sul f onyiNyOxy] ethyl] ami no]
-1-azetidinyl]-5-qu noI i necar boxam de 15 (Exanpl e
55(a)) (0.10 amne(OSm_) to afford

the title corrpoud(O. . "H NMR (300 MHz, CD3CD)
S 7.76 (1H, d), & 4, 7.44 (1H, d), 6.70 (1H,
d), 4.29 (2H t), 3.84N2H N 3.76 (1H, tt), 3.56

20 m), 1.31-0.89 (5H, m). MS: APCI Nrve) 417/ 419
(MFHH) . m p. 150- 151C Exanpl e 56 WD 2004/ 106305

rP@HéEN {HeSPnethel)-2-[3-[[2-[ (methylsulfonyl thyllamine]-1-
» [ 6- Ch-IQé/rco 5- (ceyc ohe&yﬁ[aggtlg/ glrlr% ?1%% )ofy I h%gﬁulmn%]]l
azetlglrpy}5-qnnrmlmy¢qrbpzamidajr oxyet hyl ) -carbani c acid

Pre%ar%c_l g(':cor é’ ko tﬁlQ ¥neth Scf 5 example 33(a), using 6-chloro-N-(cyclohexylmethyl)-

2-(3-hydroxy-1-azetidinyl)-5-quinolinecarboxamide (Example 53) (0.55 g) to afford the

(2H, t), 3.22 (2H, d), 2.65 (211 &MQHAS (6H,
\Y

title compound (0.18 g).
MS: APCI(+ve) 453/455 M+H+).

b) 6-Chloro-N-(cyclohexylmethyl)-2-[3-[(2-hydroxyethyl)amino]-1-azetidinyl]- 5-
quinolinecarboxamide

Prepared according to the method of example 33(b), using 6-chloro-N-(cyclohexylmethyl)-
2-[3-[[2-[(methylsulfonyl)oxy]ethyl]amino]-1-azetidinyl}-5-quinolinecarboxamide
(Example 55(2)) (0.10 g) and ethanolamine (0.3 mL) to afford the title compound (0.03 g).

'H NMR (300 MHz, CD;0D) & 7.76 (1H, d), 7.56 (1H, d), 7.44 (1H, d), 6.70 (1H, d), 4.29
(2H, 1), 3.84 (2H, dd), 3.76 (1H, tt), 3.56 (2H, t), 3.22 (2H, d), 2.65 (2H, t), 1.83-1.48 (6H,
m), 1.31-0.89 (5H, m).

MS: APCI(+ve) 417/419 (M+H).

m.p. 150-151°C

Example 56



10

15

20

HNC OO0 ar, NNNOH To a stirred solution of
N-[ 6-chl oro-2-[(3S)-3-[(2-hydroxyet hyl)am no]-1-pyrrol
wo cioastdg3ed- 5 qui nol i nyl ] - cycl ohexaneacet an dePCESEQU/@0836
36) (1 g) in dichloronethane (5 nL) and net hanol (2
m.) was added di-tert-butyl-carbonate (1 g). The
m xture was stirred at roomi2@enperature for 18 hours
and absorbed onto silica. Purification (Si02,
[1-[6eChianess: [(¢yevhex plaBdtibaminn] 2qaimoRh i3t pyr@oNdin -
title con‘poySnd a{g a Zol id (]403 ngy 10 I)1yH NVR ?’ggz
hydypgyethp) opdamicpgidl, 1 dimsthylethghester s 7.84 (1H, d),
7.60 (1H, d), 7.53 (1H, d), .6.76 (1H, d), 4.68 (1H,
nM, 3.90-3.75 (2H, MQ 3. 74 63 (2H, m, 3.59-3.49
(4H, m, 3.42-3.27 ([2H, m) 40 (2H, d), 2. 31-2.18
(2H, m, 2.00 1.8%AE Fiso \1-71- 1. 65 (2H, , 1.49
(9H, s), 1.40-1.01,(5H, m. Ms: APCl (+ve) 531 5/533.5
(MrH+H) . 15 Bl 1 Exanple 57
N-(Cyclohexylnetl -ne hyl - 5- qui r boxam de
HONN 20 Prepg dlngtoth hod of

exanpl e 42, using S N noline (prepared
according to the nethod of KRi m a
Get erot si kl i cheski kh Soedi neni™/1988, 8, \WO

2004/ 106305 PCT/ SE2004/ 000836 121 1084) QHO g)
cycl ohexane triethylamn

To gptyrre %ﬂl¥mn$%§zﬁfé%T§F°g%-ié§f éﬁ@h}ﬁhﬁéﬁsw Da@ana}ﬂwarohdmyll -5~
qu1r(011n§1] Q)yclo‘ﬁeﬁn@?&et‘a)ﬂnd@ YE}[d?lllﬂlg BEPNE) it QicHtorohethafd {530f) and

t'i t1 e conpound
methanol (2 mL) was added di- tert—butyl carbonate (1 g). The mixture was stirred at room

temperature for 18 hours and absorbed onto silica. Purification (SiOs,

methanol:dichloromethane 5:95 as eluant) gave the title compound as a solid (400 mg).

"H NMR (300 MHz, de-DMSO/ CD;0D, major rotamer) 8 7.84 (1H, d), 7.60 (1H, d), 7.53
(1H, d), 6.76 (1H, d), 4.68 (1H, m), 3.90-3.75 (2H, m), 3.74-3.63 (2H, m), 3.59-3.49 (4H,
m), 3.42-3.27 (2H, m), 2.40 (2H, d), 2.31-2.18 (2H, m), 2.00-1.87 (2H, m), 1.71-1.65 (2H,
m), 1.49 (94, s), 1.40-1.01 (5H, m).

MS: APCI(+ve) 531.5/533.5 (M+H").

m.p. 115-120°C.

Example 57
N-(Cyclohexylmethyl)-6-methyl-5-quinolinecarboxamide

H
ot L]

X
7
N

Prepared according to the method of example 42, using 5-bromo-6-methylquinoline

(prepared according to the method of Khimiya Geterotsiklicheskikh Soedinenii 1988, 8,
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5 1H NWR (300 MHz, d6-DMSO) 6 8.86 (1H, dd), 8.58 (1H,
t), 8.07 (1H, d), 7.95 (111, d), 7.64 (1H, d), 7.54

W@ 2dd4/10i3py 3. 21 (211, t), 2.43 (311, s), 1.83-BCHIEA 64400836
m, 1.31-1.09 (311, m, 1.05-0.91 (2H, m. M
APCl (+ve) 283.1 (MtW. mp. 165C. 10 Exanple 58
2-[(3S)-3-Anmi no-1| -pyrrolidid¢l]-N-(cycl ohexyl met hyl)-6
-met hyl -5- qui nol i necar boxani de, acetate H O N N N

108><Ib'|(7_4 0 2% c3plohexanemethylamine (4.2 mL), tnethy]amme (2.4 mL),
l.or o- N_(gﬁ/Cl ohexyl met hy ui noli necarb

I ne
dlC%‘?%%l&ﬁ@leP@ﬂ h@él?@ﬂ@ﬁlﬁ@(ﬂg)(ltﬁw@ lrré% msréh pyaeldippee (40 mL) to
ohexyl met hyl ) - 6- net hyl -
affoéﬁg@t}‘% ng&a[r}zg de (Exanple 57) (3 g), peracetic
acid (3. 3 g, 45%|n acetic acid), glacial acetic acid

v (20 and subse uen hosphor ous oxychl ori de ;20
H#MR{%S} 83‘5%? e8> §HE 0T LES d) 7.9 H, d),
76@@%{%‘@% d%f%l%ly AR R (S BT 93 GH

m),-1nE3-0 91 (ZH, &% qui nol i necar boxam de, acetate WO

MS?%%{{ 0638&5&#@2%{ gogg?Gusilﬁé Prepared accordi ng

m.p?l@ clcgro N-(cycl ohexyl net hyl ) - 6-
nmet - 5-qui nol i necar boxam de (Exanple 58(a)) (0.450
g) and (3S)-3-pyrrolidinamne (0.500 g). Purification
a&g@@ Symmetry - 0.1 % aqueous ammoni um acetate /

Ex itrile) afforded the title conpound (0.110 g).

2P i SN S b iyt 72 (1H

quinolinecarboxamide, acetate

a) 2-Chloro-N-(cyclohexylmethyl)-6-methyl-5-quinolinecarboxamide

Prepared according to the method of example 43(a), using N-(cyclohexylmethyl)-6-methyl-
5-quinolinecarboxamide (Example 57) (3 g), peracetic acid (3.3 g, 45% in acetic acid),
glacial acetic acid (20 mL) and subsequently phosphorous oxychloride (20 mL) to afford
the sub-titled compound (1.5 g).

MS: APCI(+ve) 317.3/319.1 (M+H").

b) 2-[(35)-3-Amino-1-pyrrolidinyl]-N-(cyclohexylmethyl)-6-methyl-5-

quinolinecarboxamide, acetate
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6.84 (1H, d), 3.69-3.56 (3H, m, 3.51 (1H m, 3.22

(1H, m, 3.16 (2H, t), 2.30 (3H, s), 2.08 (1H, m,
wa2@7/106303, s), 1.81-1.66 (5H, m, 1.66-1.49 (PEH/SEY0P4/000836

1.30-1.08 (3H m, 1.04- 0.89 (2H, nm. 10 Ms:

APCl (+ve) 367.3 (MrH+). mp. 154-155C Exanpl e 59

N-[2-[[(3S)-3-Am no-1 -pyrrolli2di nyl ] met hyl ] - 6-chl or o- 5-

qui nolinyl]- 15 cycl ohexaneacetamde 0 HN NHS O \ \

Pre&iareﬂl aggording to the method of example 30 usmg 2 chloro-N-(cyclohexylmethyl)-6-
ro- 2- et henyl - 5- qui no 3 cl ohexaneacet am
methy 'gtgugn mecarbramyde (Example 58(a)) ( 450 g) and (35)-3-pyrrolidinamine

(0. %ﬁé)(x %M&?B? (ﬂf{’;ﬂq ?9&%‘&93/ lO) dl' % 35@%&1“? é@%ﬁ]ﬁﬁﬁ %?%tgt% /\acetonitrile)

affovded theddeld conipouhy (A.¥i0hg).)tin (3.63 g),
2,6-di-tert-butyl -4- nethyl phenol (50 ng) and
di chl or obi s(t ri phenyl phosphi ne) pal | adi um (O 25 g). The

O(?Hu d r ag
:(hen cool e gtgrﬁ% hgefz HII 9 ﬁﬁsr(n t%r‘zgv\éﬁ{ d),
6. 8# |(11ﬁ,ed)eﬁ694'$riﬁj@m1 dm)aBthHpm; r?em (tIIH a@d3f)6 (R2H(k)) ZIB@(3H s),
t The organic |ayer
208 hé1d el SIT A0SR F ofn PR Bmit pacd o, m, 104-
089"(11'?! i.chl oromet hane. The conbi ned organic |ayers were

dried, filtered and evaporated. Purification (Si02,
MSreiRgdtiore) 36TAIMHERRL hane 5: 95 as el uant) gave the sub-

ti gconpound (1.2 g). WO 2004/ 106305
m-Rsé%‘}gg%gMooosse 123 MB: APCI (+ve) 329.4/331.2

(MtH+) . b) .
N- (6- Chl oro- 2-f ornyl - 5-qui nol i nyl)-cycl ohexaneacet am d
ExampleGPone was bubbl ed through a sol ution of

NSk A Lo Al ok s ooyl

cyclbheRhideembliaee (40 nl) and acetic acid

O

HN NH,
= N
N

a) N-(6-Chloro-2-ethenyl-5-quinolinyl)-cyclohexaneacetamide

To a solution of N-(2,6-dichloro-5-quinolinyl)-cyclohexaneacetamide (Example 1(a)) (2 g)
in dimethylformamide (6 mL) was added tributyl(vinyl)tin (3.63 g), 2,6-di-tert-butyl-4-
methylphenol (50 mg) and dichlorobis(triphenylphosphine)palladium (0.25 g). The
reaction was heated at 80°C under nitrogen for 6 hours and then cooled to room
temperature. The mixture was filtered through diatomaceous earth and poured into water
and dichloromethane. The organic layer was separated and the aqueous was further
extracted with dichloromethane. The combined organic layers were dried, filtered and
evaporated. Purification (SiO,, methanol:dichloromethane 5:95 as eluant) gave the sub-

titled compound (1.2 g).
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30

(1 nm) at -78C for 2 hours. Dinethylsulfide (2 nL) was
added and the solution allowed to warmto room

W@ eovproadur e overni ght. Saturated aqueous sodi BOT/SE2004/000836
bi car bonate was added and the m xture stirred
rapi dly. The aqueous phase was separated and further
extracted 10 with dichl oromd€Bane. The conbi ned
organic extracts were dried, filtered and evaporated
to yield the sub-titled conpound (0.7 g). ME:

MS@?&{%@%@%@@%@M&% r (1)I5i gl) nyl ] met hyl ] - 6- chl or o- 5-

qui nol i nyl]- cycl ohexaneacet ani de To a sol uti on of
N- (6- chl or o- 2-for nyl - 5- qui nol i nyl ) - cycl ohexaneacet am d
b) N-(¢-Stdoxul-2-f&Snyl{ BminolingD-ayrlohexalieabdtambdet hane (10

O P g B PRR LRI G P Y- B ehoro g byl St igalined e
cyc{o%eia&hee_tﬁﬂﬁe 'QEM&[%I@ 5‘9’%‘5) ata %); iﬁq}icfh?%r.o%leg%ng gégJ; %L??ﬂ% acetic acid

en sodi um triacet oxybor ohydri de
(1 mi.xatui7 8 Gfs 2 dioiursy Bitmetbylsnifiidg (2 nddvashaddedand the solution allowed to

SRR S SR PRI L
andi tRe ifufl xR0 Spidl ETE’@QCPIeBﬁs Bliddel Yvas BERAGHED anuetRe MB&racted

,gu.ri fied by HPLC mretry - 0.1% aqueous ammoni um
withy dishlpremethange dhe gpmbpined pranicetget wease dried, (fdigraskandieyaporated

( ; ' , d6-DMSO) 5...11.31 (1H,
to 3@8 ﬂ%{hﬂﬁ%ﬁ?ﬁ&@@%@gﬁ, s), 8.33 (1H). 8.04 (1H,
d, 7.96 (111, d), 7.78 (1H, d), 4.9 (2H, s),
4.12-3.50 (5H ,..2.40 (2H, d), 2.19 (1H m,
Msif“-i’élé"sh3§1’i?v—'f3 &[THJZ).- 35-1.00 (5H, m). MS: APCI (+ve)
401.2/403.2 (M+H+). 30 mp. 160C dec WD 2004/ 106305
PCT/ SE2004/ 000836 124 Exanple 60
c) NNI2-P(3S) s Antingvti-pyrrbliginymethyl}-6}chforoks-quinofingll: nol i ny
10]h cycl ohexa&eacet amde OHN'!W C a
cyclohexaneacetamide
To a solution of N-(6-chloro-2-formyl-5-quinolinyl)-cyclohexaneacetamide (Example 59
(b)) (0.68 g) in dichloromethane (10 mL) and methanol (1 mL) was added (35)-3-
pyrrolidinyl-carbamic acid, 1,1-dimethylethyl ester (1.1 g). The mixture was stirred for 2
hours and then sodium triacetoxyborohydride (1.2 g) added. The mixture was stirred
overnight and then poured into water. The product was filtered off and suspended in
methanol (2 mL). Treatment with hydrochloric acid (4M in 1,4-dioxane) yielded the crude
product which was purified by HPLC (Symmetry - 0.1% aqueous ammonium acetate /

acetonitrile) to afford the titled product (29 mg).

'"H NMR (400 MHz, ds-DMSO) §.11.31 (1H, s), 10.14 (1H, s), 8.64 (3H, s), 8.33 (1H),
8.04 (1H, d), 7.96 (1H, d), 7.78 (1H, d), 4.9 (2H, s), 4.12-3.50 (5H, m), 2.40 (2H, d), 2.19
(1H, m), 1.93-1.58 (7H, m), 1.35-1.00 (5H, m).

MS: APCI(+ve) 401.2/403.2 (M+H").

m.p. 160°C dec
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NH2 N N5
N- (2, 6-Di chl oro-5-qui nolinyl)-cycl ohexaneacet am de
w@ Boampdses 1(a)) (0.2 g), (3S)-3- piperidi nam neCT/SED8H000836
g) and triethylam ne (0.25 nL) were placed into a 10
mL. mcrowave vial followed by the addition of
acetonitrile (5nL). The viallZfas seal ed and heated at
120C in a single node mcrowave for 30 m nutes, and a
Exémpld @) 60 m nutes at 150C. The product crystallised
r t reaction on cooling and was subsequently .
N'[Ilrﬁ?%rggrﬂ@%i'nalm&@wél-ﬁ;ictllpraéeﬂammylﬂ@yzlszbexa_n)eacetannde
Purification (Si02, 7M anmoni a |
met hanol : net hanol : di chl oQonet
title conpound (0.055 g)
7.91 (1H, d), 7.56 (24
(111, m, 4.33-4.25
2.92-2.78 (2H, nPI2.
15 1.98-1.88 (3H m

:4:95) gave the
400 MHz, CD30D) S
I (1H, d), 4.47-4.42
, 3.14-3.06 (111, m,
d), 2.07-1.99 (1H, m,
~Y5 (3H, m), 1.75-1.67

(1H, m, 1.66-1.53 ( 21 H m,
1.19-1.08 (2H, m. : N+VEN"40D Ht). mp.
173-176 C 20 Exanple 6

N-[ 6- Chl oro-2-[(3S)-3-[(2-hydrox | ) am no] - 1- pi peri
di nyl ] -5-qui nolinyl]- cycl ohexaneacetam de WO

2004/ 106305 PCT/ SE2004/000836 125 OHN C ~ ~H N

Q00 a) . .. .

V- Qyerafire Shauinglinglyerglohesanepqetassidy etmgle d(H) (0 Aehdt R
pipéridih¥hireX®1080 BY hil BdHeM3l ankine (0.25 mL) were placed into a 10 mL

_pi peridinyl]-5-quinolinyl]-cycl ohéxaneacetamde 5
miqep e dal labewrdbythetaddition afecttonitiie (SxbivpTle G@{ whs sealed and
heattd aQQZSJ’d i%e{ 5(11§g§2: hl%'dg rr?ligr%_\xllave for 30 minutes, and a further 60 minutes at
150°C. The product crystallised from the reaction on cooling and was subsequently filtered
and washed with acetonitrile (10 mL). Purification (SiO,, 7M ammonia in

methanol:methanol:dichloromethane 1:4:95) gave the title compound (0.055 g).

"H NMR (400 MHz, CDs;0OD) 6 7.91 (1H, d), 7.56 (2H, s), 7.22 (1H, d), 4.47-4.42 (1H, m),
4.33-4.25 (1H, m), 3.14-3.06 (1H, m), 2.92-2.78 (2H, m), 2.41 (ZH, d), 2.07-1.99 (1H, m),
1.98-1.88 (3H, m), 1.87-1.75 (3H, m), 1.75-1.67 (1H, m), 1.66-1.53 (1H, m), 1.47-1.21
(4H, m), 1.19-1.08 (2H, m).

MS: APCI(+ve) 401.2 (M+H").

m.p. 173-176°C

Example 61
N-[6-Chloro-2-[(3S)-3-[(2-hydroxyethyl)amino]-1-piperidinyl]-5-quinolinyl]-

cyclohexaneacetamide
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pi peri dinyl]-6-chl oro-5-quinolinyl]-cycl ohexaneacet am
de (Exanple 60) (200 ng), (tert-

whedogheliznet hyl si | yl oxy) acet al dehyde (0. 086 r nLCHESBER004/000836
sodium triacet oxyborohydride (0.212 g) to afford the
sub-title conpound (0.2 g). 10 Ms: APCI (+ve)
559.5/561.5 (MrH+). b) 125
N-[ 6- Chl oro-2-[(3S)-3-[ (2-hydroxyet hyl )am no] - 1- pi peri
di nyl ]-5-qui nolinyl]- aneacet am de Prepared
according to the netly i
N-[ 6-chl oro-2-[(3S) -
[[(1, 1-di net hyl etHN P WSilyl]oxy]ethyl]am no]-1-
pi peri di nyl]-5-qui cycl ohexaneacet am de
(Exampl e 61( nd 4M hydrogen chloride in
1, 4- dioxane (2 Puri fli cation (j$i 02,
met hanol : di chl or 95 € N nt ave the
title compound as ¥ solNd (8% my)” 20~1H NWR (400 MHz,
CD30D) 6 7.96 (1H, d), 7.60 (2H, Js), 7.27 (1H, d),

4.54 (1H, d), 4.02 (1H, d), 3>»77 (2H, t), 3.58-3.49
(1H, m),342331(2Hm) 324316(3Hm) 2.34
( 2H, 2.23-2.14 (1H M, 1.93-1.57 (8H m,

o w4 o BT L R R b

plpéifiﬂ‘mSHQS}thMhﬁsﬂ &yclbﬂexaneacetamlde

B e
p1péi«lrcﬁIzyljislahfd}b@&mﬁolmyup@lclmkamay&m@ﬁﬁﬁﬂ%%@(mlIﬂ% (tert-

a stirred sol ution of cyc opent anepr opanol ¢ acl

butxldln@thylﬁlﬁdwcﬁamtaid@tyﬁa (& 03Gmid) pnehsodi@n tripckéex yhptahydeds (0.212
i me I mde (1 dro and oxal vyl
g téﬂﬁﬁo@d‘g&lﬂl’zhﬁkﬁ%’mp (bgag?al on m'( Xt ur epz/vas stirr eé at

roomterrperature for 2 hours, then evaporated to
and redi ssol ved in di chl or omet hane (2 m). The

MSSAPGTCrar abs/Saba VRS Xt e

b) N-[6-Chloro-2-[(35)-3-[(2-hydroxyethyl)amino]-1-piperidinyl]-5-quinolinyl]-
cyclohexaneacetamide

Prepared according to the method of example 50(b), using N-[6-chloro-2-{(3S5)-3-[[2-
[[(1,1-dimethylethyl)dimethylsilylJoxy]ethyl]amino]-1-piperidinyl]-5-quinolinyl]-
cyclohexaneacetamide (Example 61(a)) (200 mg) and 4M hydrogen chloride in 1,4~
dioxane (2 mL). Purification (SiO,, methanol:dichloromethane 5:95 as eluant) gave the

title compound as a solid (56 mg).

'H NMR (400 MHz, CD;0D) § 7.96 (1H, d), 7.60 (2H, s), 7.27 (1H, d), 4.54 (1H, d), 4.02
(1H, d), 3.77 (2H, t), 3.58-3.49 (1H, m), 3.42-3.31 (2H, m), 3.24-3.16 (3H, m), 2.34 (2H,
d), 2.23-2.14 (1H, m), 1.93-1.57 (8H, m), 1.33-0.98 (5H, m).

MS: APCI(+ve) 445.2/447.1 (M+H™.

m.p. 182-183°C

Example 62
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of 2, 6-dichl oroqui nolin-5-am ne (Exanple 1(d)) (500

nmg) and potassi um carbonate (650 10 ng) in acetone (10
wWorkgo4/1dd3es r eact i on m xture was stirred at roonPCT/SE2004/000836

tenperature for 16 hours. The resulting solid was

collected by filtration and subsequently washed with

water (10 ni) to afford t hel2ub-titl e conmpound (530

"mg). 1H NWR (400 MHz, d6-DMSO) 6 8.27 (1H, d),

N-[2- H%)ﬁ—&ﬁn@ﬂ-pmrolﬁiuﬁﬁ] 6-1:hlord—ﬁ-q1ﬂn5ﬁnﬂ]-éﬁcloll&téﬂéj)ropanamlde

n, 1.93-1.44 (9H, n) 1.21-1.07 (2H, m.

APCI ( +ve) 337 2/ 339.2 (MW b)
N-[2-[(3S)-3-Am no-1| -pyrr nyl]-6-chl oro-5-qui nolin
yl]- cycl opent anepr opanam ¢ 20 Prepared according to
t he nmet hod of exanple 30, using
N- (2, 6-di chl oro-5-qui noliayl)- cycl opentanepr opanani de
(Exanmpl e 62(a)) (500 nmg) jand (3S) - 3- pyrrol i di nam ne
(390 ng). Purificati K 02, net hano
di chl or onet hane: ammoni n1h§arOX|de solutlon 7:93:1 as
el uant) gave thecyitl elcompqund as a SO|Id (400 np).
WO 2004/ 106305 PCT/SE20047 008836 127 ' H NVR (400 MHz,
d6-DMSO) 6 9.76 (1H, 7. 83 (1H, d), 7.54 (1H, d),
7.46 (1H d), 6.90 = )N 45 (4H, m,
3.39-3.15 (1H, m, 2.44 (2H, t), : iy td),
1.92-1.45 (12H, m, 1.22-1.07 ( /m. M. APCl (+ve)
387.1/389.1 (MtW. 5 mp.192-194C. Exanple 63
N-[ 6- Chl oro-2-[(3S)-3-[(2-hydroxyethyl)a"no]-1-pyrroli

2 BN Dic R NGt p-c} o ABS3pARERIRPaNaM de HN O

To bsfifieChdlation 3f ¢ycBpenBnéprapdroficlacid di giah ydresroieldhees ML) at 0°C
| silyl]oxy]ethyl]amno]-1-
under nitfogen, was added N,N-dimethylformamide (1 drop) and oxalyl chloride (2 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-dichloroquinolin-5-amine (Example 1(d)) (500 mg) and potassium carbonate (650
mg) in acetone (10 mL). The reaction mixture was stirred at room temperature for 16
hours. The resulting solid was collected by filtration and subsequently washed with water
(10 mL) to afford the sub-title compound (530 mg).

'"H NMR (400 MHz, de-DMSO) & 8.27 (1H, d), 7.96-7.85 (2H, m), 7.66 (1H, d), 2.57-2.40
(2H, m), 1.93-1.44 (9H, m), 1.21-1.07 (2H, m).
MS: APCI(+ve) 337.2/339.2 (M+H").

b) N-[2-[(35)-3-Amino-1-pyrrolidinyl]-6-chloro-5-quinolinyl]-
cyclopentanepropanamide

Prepared according to the method of example 30, using N-(2,6-dichloro-5-quinolinyl)-
cyclopentanepropanamide (Example 62(a)) (500 mg) and (35)-3-pyrrolidinamine (390
mg). Purification (SiO,, methanol:dichloromethane:ammonium hydroxide solution 7:93:1

as eluant) gave the title compound as a solid (400 mg).
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15 pyrrolidinyl]-5-quinolinyl]-cycl opentanepropanam de
Prepared according to the nethod of exanple 50(a),

W@ g00agodses 2- [ (3S) - 3-am no- | - PCT/SE2004/000836
pyrrolidinyl]-6-chloro-5-quinolinyl]-cycl opentanepropa
nam de (Exanple 62) (300 ng) and
[[(1, 1-di met hyl et hyl ) di met hylZ4 | yl ] oxyj - acet al dehyde
(133 1). Purification (Si 02 nmet hanol : di chl or orret hane

"HIBIR @90@1}1@,' 4 DEES® 3 9186 |¢$$%QP'H}907J5W|g klﬁi d),
4@\)@ ﬁé VO 2004/ 106 SE2004/ 000836 128
6. H(,&lb@. =345 ¢6H B3 3%3 95&3{(111]}4,2454)(21—17188 07 XHH, @), 1.92-1.45
G143, : (1H, d), 6.96 (1H d), 3.85-3.16
u%%aﬁ)r%ﬁ 56%172%%2 (2H, m, 2.48 (2H, t), 2.22-2.10
MR IAPCIGHyve)138937380. A8VIGRI. m), 1.24-1.12 (2H, m), 0.90
(9H.. s O 08 (6H, s). Ms: APCI (+ve) 545.5/547.5
ak%%%
N-[ 6- Chl oro 2 [ (3S)-3-[(2-hydroxyethyl)am no]-1-pyrrol
i di nyl ]-5-quinolinyl]- cyclopentanepropanani de To a
stirred solution of NN[6-chloro-2-[(3S)-3-[[2-[[(1, 1-

di met hyl et hyl ) di net hyl si |l yl ] oxy] ethyl]
Ex&mﬁ%?gl pyrrolidinyl]-5-quinolinyl] 10

. 0% OPA j 6 a2 LN

N RS BT ES APRBR Gorh RS- 1234 o5 oo

cyclapendanigtopiharideni, 4M sol uti on i n di oxane). The
reaction mxture was stirred at roomtenperature for
30 m nutes, then evaporated to dryness. Purification
(HPLC, Symmetry - 0.1%,ag4yeous trifluoroacetic acid /
acetonitrile) gave the e conpound as a solid (35
ng). 15 1H NWR (400 d¢6-DVSO) 6 9.77 (1H, s), 7.84
(1H, d), 7.54 (1H, d), 7{47 (1H, d), 6.92 (1H d),
4.54 (1H, s), 3.75-3.40 {6H, m, 2.72-2.61 (2H, m,
2.44 (2H, t), 2.20-2.06 (1H, n), 1.92-1.74 (4H, m,
1.71-1.45 (6H, m, 1.22-1.06 (2H m. MS: APC (+ve)
431.2/433.2 (MrHH)YN S @ p. 186-188 C Exanple 64

Cl

a) N-[6-Chlor0-2-[(3S)-3-[[2-[[(1,1-dimethylethyl)dimethylsilyl]oxy]ethyl]amino]-1-
pyrrolidinyl]-5-quinolinyl]-cyclopentanepropanamide

Prepared according to the method of example 50(a), using N-[2-[(3S)-3-amino-1-
pyrrolidinyl]-6-chloro-5-quinolinyl}-cyclopentanepropanamide (Example 62) (300 mg)
and [[(1,1-dimethylethyl)dimethylsilylJoxy]-acetaldehyde (133 ul). Purification (SiO»,
methanol:dichloromethane 3:97 as eluant) gave the sub-title compound as a solid (200

mg).
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N-[ 6-Chl oro-2-[4-(1, 5-di hydro-5-o0x0-4H 1, 2, 4-tri azol -
-yl)-1-piperidinyl]-5-
w@eoonabd3ny| ] - cycl ohexaneacet am de 25 WO 2004/ 1P0GBSE2004/000836
PCT/ SE2004/ 000836 129 ",P HN O CI NNO NANH N a)
2- Fornyl - N-[ 1- ( phenyl et hyI ) - 4-pi peridinyl]-hydrazinec
ar boxani de 1- ( Phenyl met hyl ) 128 pi peri dinanine (3 g) in
di chl oronet hane (10 nL) and triethylamne 5 (4.5 nli)
"HNEYIR @08 e ebMSO)150.80 GIH, 55, SBSAEL ), 071(1583(11{ @, 7.5QH, d),

95? ﬂ:gﬁ %eg{%eﬁé% (95}%]1% @Lv%cf Iﬁg Eir%ﬁ%)”ﬁbﬂsa&ih Dal28vtD (ch m), 1.95-
L L T O SOF T Fhshyl myar noine.

he m xture was co
MQ M@V@rﬁéﬁﬂfp@tﬂwwwalﬁ)ne (4.5 nL) were added. The
reaction was stirred at roomtenperature for 1 hour
and then evaporated to dryness. Purification (Si02, 10

b) Neteh@hok- 204 88 1 QORI d6 R QERRIGYT VL AT 2 b

cycg«)penmemmqam@e 277.2 (MrW. 15 b
To%sﬂrr@& Q&ﬁ{l‘gﬂ 8f&-][6-(cﬁpo?8%l-fg‘f§).h¥ & [fl(lpl peridinyl]-3H1, 2,
dinft d

e ek B i
cycgaemgg?prgpgpaggd XAl 6 (pm(a@gmgpnmdmlommha(rﬁ hidthardol 1:1 (3
mLchhlz&Jrr g'lgtg olng}a?/vegﬁr%{gg %ﬁqt(} crjx\ﬂgt@g 5%11? 815 P@%ﬁrﬁ&r@g reaalggon mixture

wasnitirteidrat soom canmpeatare fohB0 GOHNES) ﬁﬂ:n%@%&gtrkg (t:(%vﬁf ess. lglén%catmn

acidified to wi t h agueous 2M 20
(m’jd% ﬁmgfsh@%%%mta uprpagRticrasik/ acetsnnnﬁlea gavathe title
con{pdufld es a solid (35 mg).

"H NMR (400 MHz, ds-DMSO0) § 9.77 (1H, s), 7.84 (1H, d), 7.54 (1H, d), 7.47 (1H, d),
6.92 (1H, d), 4.54 (1H, 5), 3.75-3.40 (6H, m), 2.72-2.61 (2H, m), 2.4 (2H, 1), 2.20-2.06
(1H, m), 1.92-1.74 (4H, m), 1.71-1.45 (6H, m), 1.22-1.06 (2H, m).

MS: APCI(+ve) 431.2/433.2 (M+H").

m.p. 186-188 °C

Example 64
N-[6-Chloro-2-[4-(1,5-dihydro-5-ox0-4H -1,2,4-triazol-4-yl)-1-piperidinyl]-5-

quinolinyl]-cyclohexaneacetamide
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met hanol : di chl oronet hane: acetic acid 15:85:1 as

el uant) gave the sub-title conpound as an oil (2.2
W@ 2004M¥032904/ 106305 PCT/ SE2004/ 000836 130 MSPCT/SE2004/000836

APCI (+ve) 259.2 (MrH+). ©)

2,4-Di hydro-4-(4-piperidinyl)-3H1,2,4-triazol - 3-one

2, 4- Di hydr o- 4-[ 1- (phenyl et 449 - 4- pi peri di nyl ] -3H 1, 2,

4-triazol -3-one (Exanple 64(b)) 5 (2.2 g) was divided

between 2, 10 nL vials. 1, cl ohexadi ene (5 nL) and

pal | adi um hydr oxi de (270 0 wt. % on carbon) were

added to each vial and t tions were heated at

100C for 30 mnutes w tfiin>a m crowave. The reaction

m xtures were conbi ned,] ethanol (50 nL) and water (50

n) were added and Qe Wixture was filtered through

di at omaceous earth apd evaporated to give the

sub-title conpéli selid (720 ng). 10 ME:

d as.a
APCI (+ve) 169.2 ( E d)
N- [ 6- Chl or 0- 2-[ 4-( ihy,do-5-
-yl)-1-pi peridi nyl TS5~ quifol

q
- cycl ohexaneacet am de 15 Prepared gccording to the
met hod of exanple 30, using
N- (2, 6-di chl oro-5-qui nolinyl) - cycloﬂ%f?nﬁabetanide
(Exanpl e 1(a)) (150 ng) and SN
2, 4-di hydro-4-(4-piperidinyl)-3H 1,2,4-triazol-3-o0ne
(Example 64 (c)) (225 ng). Methanol (10 nli) and

lchlo thane (10 nl) were added to the reaction
a) 7 ssz{sﬁ’;ﬁu( Bylggsthyd)-depiperddingHt hsdrpging¢arbpzamite t o

OSSR S EERENTD G o AN R0 W o
(4.57mB) wetd-hddwyl drapvEee to(aldtirred)solufion @f (rdghosgbne (7.58%) (nlH.
diclg_z)gggéett%a}lxte((%g }nﬁ)ft g‘%: %r?@g n?tiqg(qlllH ’El;e?ei@tgﬁn?rgix&é? ’(watm?a’llnjved to
warg%tg nx?ﬁng fg@%@atu@g gnd%tﬁie%l‘ £br g(!)\/H- Hnl_g tes. g mikture \:;,V%SO c_:g,o g’d tCo 0°C and
forrhyl[ 16dEidins (-bg) dndyEéBiiaiha@es ) M Mded- Tl RV As stirred

D-proline, trifluoroacetate
at room temperature for 1 hour and then evaporated to dryness. Purification (SiO»,

X0-4H 1,2, 4-tri azol -4

methanol:dichloromethane:ammonium hydroxide solution 5:95:1 as eluant) gave the sub-

title compound (2.5 g).
MS: APCI(+ve) 277.2 (M+H").

b) 2,4-Dihydro-4-[1-(phenylmethyl)-4-piperidinyl]-3H. -1,2,4-triazol-3-one
2—Formyl~N—[1—(phenylmethyl)~4-piperidiny1]—hydrazinecarboxamjde (Example 64(a)) (2.5
g) was divided between 5 x 10 mL vials. Potassium hydroxide (5 mL, 1 M solution in
methanol) was added to each vial and the reactions were heated at 90°C for 35 minutes
within a microwave. The combined products were acidified to pH6 with aqueous 2M
hydrochloric acid and were then evaporated to dryness. Purification (SiO,,

methanol:dichloromethane:acetic acid 15:85:1 as eluant) gave the sub-title compound as an
oil 2.2 g).
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WD 2004/ 106305 PCT/ SE2004/000836 131 O HN C O CH

N N

W@ r®4[1683Ch| or o- 5-[ (cycl ohexyl acet yl ) am no] - 2- qeETIBEA00Y000836
]-D-proline, 1,1-dimethyl ethyl ester Prepared
according to the nethod of exanple 30, using _
N- (2, 6-di chl oro-5-qui nol i nyl)30 5 cycl ohexaneacet am de
(Example 1 (a)) (200 nmg) and 1, 1 -dinethylethyl ester

MID-APCI(+v 2503Q81419). Purification (Si 02, ethyl _
acet at e: i sohexane 25:75 as eluant) gave the sub-title
conpound as an oily solid (200 ng). Ms: APCl (+ve)

©) %Zi)l?%&ﬁlﬁélg) %@J#iin;l&-l%o 1 kﬂ-tr&a& 13506% no] - 2- qui nol i nyl

2, 41Pibyprood [ héphehyintdthny-oaissratieyl]-THL T 2 klftﬁ@ilﬁﬂstbﬂé (@%ﬂg(&@(b))

o a stirred solution of 1-
2. %’L}C‘w gwgga@weyﬁ) i oyials. bﬂr%@hﬁ?ﬁ‘]ﬁﬁnﬁm& pcbpalladium
h}/CﬂfO)l'ldg '(f“ﬁf B%l 2 I% B E?r’b ﬁf@g&@%ﬁ d é)se(a@l)l 1/1a %19(9 glngz:aé;ttlons were

di chl or onethane '( reac I on Was s
heategbah 1067 émr&l()lmmwéﬁ vfithin 2 niloteaverthelrBgdtiof WRRAfréd Wekelc®mbined,

ss. Purification (Si 02, nethanol:dichloronethane
ethires}i 350 L) @nd, siater (fhmd) preee pdded and dhepaintere aesiltsesd through

d1a%e%§%)emh§9a‘lm};og%9c} erﬁ%@ W (cﬁm%%uxgmi‘gé z}lsa}iil (? %(zlmg)
dd), 3.78 - 3.62 (2H, m, 2232(-6H2 ﬁ)G (2H36n? 12052 -
Msléﬁlﬁﬁ N@ZMlve)l 316, 17415 1 (MFHE) . mp.
170 173 C Exanple 66 25

6- Chl oro-5-[ (cycl ohexyl acetyl ) am no] - 2- qui nol i nyl ] -
d) X[ %T(Fa‘dpl‘(dﬂr{édlusbijh dyoe5-wxd-dH-1)2,4-triiamvl-dey])-1\iperidinyl]-5-

it SR 5 A0FRTTLSERQR 000836

Prepared according to the method of example 30, using N-(2,6-dichloro-5-quinolinyl)-
cyclohexaneacetamide (Example 1(a)) (150 mg) and 2,4-dihydro-4-(4-piperidinyl)-3H-
1,2,4-triazol-3-one (Example 64 (c)) (225 mg). Methanol (10 mL) and dichloromethane
(10 mL) were added to the reaction mixture and the solid was collected by filtration to

afford the title compound (40 mg).

'H NMR (400 Mz, ds-DMSO) 11.64 (1H, s), 9.80 (1H, s), 7.99 (1H, 5), 7.87 (1H, d), 7.59
(1H, d), 7.50 (1H, d), 7.39 (1H, d), 4.71 (2H, d), 4.13-4.01 (1H, m), 3.05 (2H, ©), 2.33 (2H,
d), 1.99-1.59 (10H, m), 1.34-0.98 (5H, m).

MS: APCI(+ve) 469.1/471.1 (M+H").

m.p. 310-313 °C

Example 65
1-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-D-proline, trifluoroacetate
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132 OHN1I~-NNOH O
a) 1-[ 6- Chl oro-5-[ (cycl ohexyl acet yl ) am no] - 2- qui nol i nyl

wQ 20b4pog3es | di necar boxylic acid, ethyl ester 5SrPEI/EFANLE836
according to the nethod of exanple 30, using
N- (2, 6-di chl oro-5-qui nolinyl)- cycl ohexaneacet am de
(Exanpl e 1(a)) (200 ng) and 141pi peri di necarboxylic
acid, ethyl ester (280 ng). Purification (Si02, ethyl
acetate: isohexane 25:75 as elu gave the sub-
title conpound as an oil 0 Ms: APCI (+ve)
458.5/460.5 ( M+Ht) .
b) 1- [ 6- Chl oro-5-[ (cycl
] - 4- pi peri di necar hoxyl i [ thlun1salt To a
stirred suspensio

OH _ _
noj - 2- qui nol i nyl ] -
4 15 pi peri d| necar bo acieg ester (Exanple

66(a)) (200 ng) in nethanol N2 s added lithium

hydroxide (30 ng) in water (2 nL)l_ The m xture was

stirred at 50C for 6 hours and then allowed to cool

t B¢ .

0 OO e AR b B DY it
eﬂ@b afford the titled conpound (40 ng). 20 1H NVR (400

Pregwgr%d ?gc??gg%{g Eil thg)n%etlzgld ééeH S %(i usg}g(i\%l[@( @% chgﬁro %Bqlégcﬂlnyl}

cyc((Qleaﬂe)acetQmiiﬁ QE%XO gl(am'da))@oo g?/%nc[ ?*ILdlﬂl)ielgﬂet}%Z edtefD-proline

60&3@ 2]?“1(?2“‘20{‘ (RiQe) ethylzaset\%‘b zz@mmm@s as eluant) gave the sub-title
okt R 0081 0%RRB00 138, Exampl e 67

- MS: APCI(+ve) 472.5/474.5 (M+H").

b) 1-[6-Chloro-5-[(cyclohexylacetyl)anﬁno]-2-quinolinyl]-D-proline, trifluoroacetate
Trifluoroacetic acid (1 mL) was added to a stirred solution of 1-[6-chloro-5-
[(cyclohexylacetyl)amino]-2-quinolinyl]- D-proline 1,1-dimethylethyl ester (Example
65(a)) (200 mg) in dichloromethane (3 mL). The reaction was stirred at room temperature .
for 3 hours and then evaporated to dryness. Purification (SiO,, methanol:dichloromethane

10:90 as eluant) gave the title compound as a solid (150 mg).

"H NMR (400 MHz, d-DMSO) 9.58 (1H, s), 7.97 (1H, d), 7.67 - 7.56 (2H, m), 7.02 (1H,
d), 4.74 (1H, dd), 3.78 - 3.62 (2H, m), 2.42 - 2.26 (3H, m), 2.22 - 1.96 (3H, m), 1.93 - 1.57
(6H, m), 1.36 - 1.01 (SH, m).

MS: APCI(+ve) 416.1/418.1 (M+H").

m.p. 170-173 °C

Example 66
1-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-4-piperidinecarboxylic acid,

lithium salt
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6- Chl or o- 5-[ (cycl ohexyl acet yl ) am no] - 2- qui nol i nebut ano
icacid 0 HN G NOH 5 a)

WOR(G8Aed3Dr 0- 2- ( 3- cyanopr opyl ) - 5- qui nol i nyl ] - cCRCT/SERdAHE10836
eacet am de Brono(3-cyanopropyl)-zinc (30 nL, 0.5 Min
tetrahydrof uran) and
tetraki s(tri phenyl phosphi ne)lpal | adi um(0) (86 ng) were
added to N- (2, 6-dichl oro-5-
qui nol i nyl) - cycl ohexaneacet am de (Exanple 1(a)) (500
ng). The reaction mxture was 10 heated to reflux for
30 m nutes. The m'xtureovvas goted to room tenperature
and then poured into afueous urat ed amoni um
chloride solution (50 ol racted with ethyl
acetate (3 x 50 nL) HNhe ¢onbitfed organic extracts

were dried, filggred land _evaporated. Purification
(Si 02, nethanol di T ne 3:97 as eluant) gave
the sub- title conpp solid (490 ng). 15 1H NMR

(500 MHz, d6- DVBO) X I\g 8.13 (1H, d), 7.92
(1H, d), 7.82 (1H d), 756 ( , 3.04 (211, t),
2.61 (211, t), 2.37 (2H, d), 2 qDHNt et ) ,
1.90-1.78 (2H, m), 1.76-1.60 (4F mJ{1.33-1.12 (3H,
m, 1.11-1.01 (2H, m. MS: APCl (+ve) 32y0.4/372.4
(M:tH+) . 20 b)
a) 1_6f@hRﬁ&ﬁf(&;(ﬂMféx?iﬁéﬁﬂ)&ﬁﬁhNM-@lﬁlmhgﬂ=41Biﬂé91diﬁ1é’cﬁkﬁxﬁ{yﬁc acid,
ic acid Potassi um hydroxide (2 nL, 50 %solution in
ethylestar) was added to a stirred solution of N

- -2 (3- i.nol.i . | @h
proh o8 M Qi £l A PSR AN DY b G -
cyclohexdreactimide (Exdmisle 1% (J00ah©hntd-5ip&sidifscabbdGUE gcid, ethyl
en allowed 25 to. cool. The m xture was acidified

th d
estefi(44) mal EguECcAEMHPHP» SHIYb AGetatessoRckane 2073 a5 clEnpigeng the sub-
title{)&‘i]@ﬁ&w?'%gﬁloﬁ\@mg%em ed by filtration. Purification

y

ymetry -°0. 1% aqueous ammoni um acetate /
acetonitrile) afforded the title conmpound as a solid

Ms? ﬂcﬁfg)vé) YR 2904% %191%9 ' PCT/ SE2004/ 000836

b) 1-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-4-piperidinecarboxylic acid,

_lithium salt

To a stirred suspension of 1-[6-chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-4-
piperidinecarboxylic acid ethyl ester (Example 66(a)) (200 mg) in methanol (2 mL) was
added lithium hydroxide (30 mg) in water (2 mL). The mixture was stirred at 50°C for 6
hours and then allowed to cool to room temperature. The solid was collected by filtration

and subsequently washed with water (10 mL) to afford the titled compound (40 mg).

'H NMR (400 MHz, d-DMSO) § 9.78 (1H, 5), 7.85 (1H, d), 7.57 (1H, d), 7.48 (1H, d),
7.32 (1H, d), 441 (2H, d), 3.08 (2H, 1), 2.58-2.45 (1H, m), 2.32 (2H, d), 1.97-1.46 (10H,
m), 1.35-0.95 (SH, m).

MS: APCI(+ve) 430.2/432.2 (M+H).
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134 .1H NNIR (400 MHz, d6-DMSO 8 9.99 (1H, s), 8.11

(1H, d), 7.90 (114, d), 7.80 (1H, d), 7.51 (1H, d),
wQ202/1663b§ t), 2.36 (2H, d), 2.20 (2H, t), 1. 9BCT/SEL004/000836

quintet), 1.90-1.58 (6H, n), 1.34 0.98 (5H, M. 5 M

APCI (+ve) 389.1/391.1 (N%FH%33 m p. 216-220 C Exanpl e

68

1-[ 6- Chl oro-5-[ (cycl ohexyl acetyl ) am no] - 2- qui nol i nyl ] -
Example@dr i di neacetic acid 10 O HNC NNO I I

a) 1-[ 6- Chl oro-5-[ (cycl ohexyl acetyl ) am no] - 2- qui nol i ny
6- C]‘ﬁm){ﬁ-Hsyqlahm&ks[et(ﬁ))énaaph%—quemqlwebemw acld pr epar ed

according to the nmethod of exanple 30, using

N- (2, 6-di chl oro-5-qui nolinyl)- cycl ohexaneacet am de

(prepared as in Exanple_1(a)) 00 ny) and

4- pi peri di neacetic aci oo 1 gster (305 ny). The

reaction m xture was evapor gl o dryness, the

resi due was suspenHidl i et hehol and the solid

collected by filtratijon to afford the sub-title

conpound (150 ™ ‘ R (400 MHg, d6-DMSO) S

9.77 (1H, s), 7.83 .56 (1H, ||d), 7.47 (1H,

d, 7.31 (1H d), 4 : 4.0 H q), 2.94

(2H, t), 2.36-2.19 (4H, nN 2.07-1.94 (# m,

1.89-1.58 (84, m, 1.37-0.97 (10H, m. MS: APCI (+ve)

472.5/474.5 (MrH+) . 25
a) N-[6-chlréal BLgahopiopy Dl gainoliagHicy bRtk Aiehcedagiidéol i nyl
) ]¥4- pi per i(dic?gaclgt@g’gac?d WO ggocg:/ 106305
Bropwof?-spaopmpybagas(301sE, 0.5 M in tetrahydrofuran) and

tetrakis(triphenylphosphine)palladium(0) (86 mg) were added to N-(2,6-dichloro-5-

quinolinyl)-cyclohexaneacetamide (Example 1(a)) (500 mg). The reaction mixture was

heated to reflux for 30 minutes. The mixture was cooled to room temperature and then
poured into aqueous saturated ammonium chloride solution (50 mL) and extracted with
ethyl acetate (3 x 50 mL). The combined organic extracts were dried, filtered and
evaporated. Purification (SiO,, methanol:dichloromethane 3:97 as eluant) gave the sub-

title compound as a solid (490 mg).

'H NMR (500 MHz, ds-DMSO) § 9.96 (1H, s), 8.13 (1H, d), 7.92 (1H, d), 7.82 (1H, d),
7.56 (1H, d), 3.04 (2H, t), 2.61 (2H, t), 2.37 (2H, d), 2.09 (2H, quintet), 1.90-1.78 (2H, m),
1.76-1.60 (4H, m), 1.33-1.12 (3H, m), 1.11-1.01 (2H, m).

MS: APCI(+ve) 370.4/372.4 (M+H").

b) 6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinebutanoic acid

Potassium hydroxide (2 mL, 50 % solution in water) was added to a stirred solution of N-
[6-chloro-2-(3-cyanopropyl)-5-quinolinyl}-cyclohexaneacetamide (Example 67(a)) (190
mg) in methanol (2 mL). The reaction mixture was heated to 50°C for 6 hours then allowed
to cool. The mixture was acidified with aqueous 2M hydrochloric acid until a precipitate
formed which was collected by filtration. Purification by HPLC (Symmetry - 0.1%

aqueous ammonium acetate / acetonitrile) afforded the title compound as a solid (45 mg).
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Prepared according to the nethod of Exanple 66(b),
using 1-[6-chl oro-5-

w( ¢anabashexyl acet yl ) am no] - 2- qui nol i nyl | - 4- pi pRCT/SE2086@0836
etic acid, ethyl ester (Exanple 68(a)) (150 ng).
Purification by HPLC (Symmetry - 0.1% aqueous ammoni um
acetate / acetonitrile) af flé‘a/ded the title conpound
as a solid (15 nmg). 5 1H NWR (400 MHz, d6-DMSO) 8 9.78
(1H, s), 7.83 (1H, d), 7.56 (1H, d), 7.47 (1H, d),

7.30 (1H d), 4.52 (2H d), 2.93 (2H t), 2.32 (2H,
H H}V& Q‘fOPM{Z)L-Eis-QMSQ).( 9999 _(éfg, PoRll ﬁﬂH d, %80 (11, 01)(57 B KLH, d),

75 Elxlgiﬁp'\ﬁ;e 2.@5 B, 2)36"¢er, 1,45 &, Witk ol QuilleD; £96:2468 6, m),

1.340P88H| m).0o- 5- [ (cycl ohexyl acet yl ) am no] - 2- qui nol i nyl ] -
1-pi perazi neacetic acid, Ilithiumsalt 15 O HN C

Msj APCE ek E3Sh1 D 2)

m_pAfzié_zg@ID@ro-5-[(cyclohexylacetyl)am'no]-2-quino|iny|]-

1-pl perazZi neacetic acid, ethyl ester Prepared

according to the nethod of exanple 30, using

N- (2, 6-di chl oro-5-qui nolinyl)- 20 cycl ohexaneacet am de

Exampled®§ ¢ 1 (a)) (200 ny) and 1- pi perazi neacetic acid,

1-16ECHro SR | Efclghd rclEhphAngld By iR iger{difioatgREUAC
(1H, s), 7.88 (1H, d), 7.55 (1H, d), 7.48 (1H d),
7.24 (1H, d), 4.11 (2H, q), 3.71 (4H, t), 3.27 (2H

s), 2.65 (4H t), 2.312.26(2M, M), 1.94- 25 1.57
(6H, n), 1.35-0.97 (8H] m. APCl (+ve) 473.5/475.5
(MkH+) . WO 2004/ 106305 \RCT+SE2004/ 000836

Cl N

~
N l\(j\/[OL
OH

a) 1-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-4-piperidineacetic acid,
ethyl ester

Prepared according to the method of example 30, using N~(2,6-dichloro-5-quinolinyl)-
cyclohexaneacetamide (prepared as in Example 1(a)) (200 mg) and 4-piperidineacetic acid,
ethyl ester (305 mg). The reaction mixture was evaporated to dryness, the residue was
suspended in methanol and the solid collected by filtration to afford the sub-title compound

(150 mg).

'"H NMR (400 MHz, ds-DMSO) 8 9.77 (1H, s), 7.83 (1H, d), 7.56 (1H, d), 7.47 (1H, d),
7.31 (14, d), 4.52 (2H, d), 4.07 (2H, q), 2.94 (2H, t), 2.36-2.19 (4H, m), 2.07-1.94 (1H, m),
1.89-1.58 (8H, m), 1.37-0.97 (10H, m).

MS: APCI(+ve) 472.5/474.5 (M+H").

b) 1-[6-Chloroe-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-4-piperidineacetic acid
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136 b)

4-[ 6- Chl oro-5-[ (cycl ohexyl acetyl )am no] - 2- qui nol i nyl ] -
waz2pipesexi neacetic acid, lithiumsalt PreparBdI/SE2004/000836

according to the nmethod of Exanple 66(b), using

4-[6-chloro-5 5

[ (cycl ohexyl acetyl ) ami noj - 218%i nol i nyl ] -1 - pi per azi neac

etic acid ethyl ester (Exanple 69(a)) (180 ng) to

Prepdrédnctotding ta ﬂqle@nab(b‘t’pﬁﬂmquﬁe 66($>9)|USﬁ1 Bb-efpro-5-H NVR
(i‘rq(le MHz, 96 DVSO) 8 02 (1H, , . 28 ng d), 6.97
[(cyclghexyipcety] :g&ln()j_—pfqug)ohnylj 4631qu‘]1@6;5th10 aci @t@j@ﬁsteg {Example

) S, OB B, 8 B s

acetdRiDtile) affprdéd Shel fideldonipcuinti ks p solid(§5. mgR0- 326 C Exanpl e
70 15
6 Chl oro-5-[ (cycl ohexyl acetyl ) am no] - 2- qui nol i nepent an

HRMR MoMIZ, gHbise) SDUshia 92083 (18 9,7.56 (I ), 747 (1, 0,

7.3@ €, ak) 4182 Bt phy 263 §23d.a), .32, dh,elseHh ol 2)04 e>§8r(9Hem), 1.35-
%;@f)’ usi ng N- (2, 6-dichloro-5-quinolinyl)- 20
0.9 6%xaneacet ani de (Exanple 1 (a)) (500 ng) and

MSPAPIR(G4e Fya phug Y I gp?c (30 M., 0.5 Msolution in
tetrahydrofuran). Purification (Si02,

m.prB4hahelC di chl oromet hane 1: 99 as el uant) gave the
sub-title conpound (600 ng). 1H NMR (400 VHz, d6- DVBO)
8 9.95 (1H, s), 8.12 (1H d), 7.91 (1H, d), 7.81 (1H,

Exdh 13635 7.54 (1H, d), 2.96 (2H, t), 2.56 (2H, t), 2.36
(20 d), 1.91-1.54 (10H ), 1.34-0.98 (5H, m. WD

4- [@@bhﬁ‘&%HORMWYEE@Q@MG@BB@uimﬂmyH-l-piperazineacetic acid,

lithium salt
w
HN

Cl X

N/\ o
K/N\/“\
OH
a) 4-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-1-piperazineacetic acid,
ethyl ester
Prepared according to the method of example 30, using N~(2,6-dichloro-5-quinolinyl)-

cyclohexaneacetamide (Example 1 (a)) (200 mg) and 1-piperazineacetic acid, ethyl ester

(310 mg) to afford the sub-title compound as a solid (180 mg).

"H NMR (400 MHz, de-DMSO) & 9.48 (1H, ), 7.88 (1H, d), 7.55 (1H, d), 7.48 (1H, d),
7.24 (1H, d), 4.11 (2H, q), 3.71 (4H, 1), 3.27 (2H, s), 2.65 (4H, t), 2.37-2.26 (2H, m), 1.94-
1.57 (6H, m), 1.35-0.97 (8H, m).

MS: APCI(+ve) 473.5/475.5 (M+H").
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M5: APCI (+ve) 384.5/386.5 (MrH+). D)
6- Chl or o- 5-[ (cycl ohexyl acet yl ) am no] - 2- qui nol i nepent an
Wo@e@4aai305 Pr epared according to the nethod of BPXESEI084/000836
67(b), using N-[6-chloro-2-(4-cyanobutyl)-5- 5
qui nol i nyl ] - cycl ohexaneacet am de (Exanple 70(a)) (200
mg). Purification by HPLC (&metry - 0. 1% aqueous
amoni um acetate / acetonitrile) afforded the title
conpound as a soI [ d (25 ng) 1H NVR (400 MHz,
(14, d), 7.90 (111 d),
b) 47[%6*401'&5-nyclohmh%wl)(amn%3-quzl@wﬂlzhplne}“azmemuc acid,
), 2.23 (2H, t), 1.93-1.50 (10H, m, 1.34-0.98
hthi'%?f?ﬂ . MB: APCI (-ve) 401.2/403.2 (MHH). mp.

Prep£0d 2&brding o thx anghed HﬂExample 66(b), using 4-[6-chloro-5-
1-[.6- Chl or.o- 5- cycl | met hy] ) ami _no] car bonyl |
[(eyclghex yejtyl&rﬁngié ?n glg é-mppr@%m)ea@p a%\]d,qthyl egter

[ arhony! | - 2-
o R o TSI 0ty
Prepared according to the nethod of exanple 30, using

'R RS YIS OS8 0P HH: Re 28 5 97 Eafip6d1 (HL O,

3. 6f"§ﬁ§)s) i’i@@ﬂ@) 224y 41y RY, Q'gm%{ s 13910'1.2?1(6131,' 155,M40-1.05 38, m),
ester . Purification (&0 yl

09%@6&56(%{ m&ohexane 30: 70 as eluant) gave the sub-title

M AR FPoB856 MR VB arcs (+ve) 472, 51 474. 5
m.pl B8dB26 °C

b) 1-[ 6- ChI oro-5-[[ (cycl ohexyl met hyl ) am no] car bonyl | - 2-
qui nolinyl]-D-proline Prepared according to the

Exarrn%t) e% of exanple 65(b), using 1-[6-chloro-5

-2-qu

6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinepentanoic acid

/[OJ\/O
HN

Cl N
~ OH
N

@)
a) N-[6-Chloro-2-(4-cyanobutyl)-5-quinolinyl]-cyclohexaneacetamide
Prepared according to the method of example 67(a), using N-(2,6-dichloro-5-quinolinyl)-
cyclohexaneacetamide (Example 1 (a)) (500 mg) and bromo(4-cyanobutyl)-zinc (30 mL,
0.5 M solution in tetrahydrofuran). Purification (SiO,, methanol:dichloromethane 1:99 as

eluant) gave the sub-title compound (600 mg).

"H NMR (400 MHz, de-DMSO) 8 9.95 (1H, s), 8.12 (1H, d), 7.91 (1H, d), 7.81 (14, d),
7.54 (1H, d), 2.96 (2H, 1), 2.56 (2H, t), 2.36 (2H, d), 1.91-1.54 (10H, m), 1.34-0.98 (5H,

m).
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5

[[ (cycl ohexyl nmet hyl ) am no] car bonyl ] - 2- qui nol i nyl ] - D pr
w®@bkionro6Bpal- di met hyl et hyl ester (Exanpl e 71(a)RCT/28B1004/000836

ng). Purification (Si02, nethanol:dichloronethane 5:95

as eluant) gave the title conpound as a solid (144

mg). 1H NMR (300 MHz, d6-DvB8Y 6 8.66 (111, t), 7.80

(11-1, d), 7.56 (2H, s), 7.05 (1H, d), 10 4.67 (1H,
MSdAPCI(+83) BEH3@H,(MHH)3. 17 (2H, t), 2.40-2.23 (1H,

m, 2. 18 1.90 (3H, n), 1.85- 1.46 (6H m, 1.34-0.86

(5H, . MS: APCl (+ve) 416.1/418.1 (MtH+). mp.

b) é@?ld‘r%%-g %é%@??{ﬂéh@l%ﬁm %&“}'1 “eﬁfnta ole a¢id nyl]-2-qu

Prepared acopkding tqpthe metlsod ofterxaﬁiplﬁﬁhib): etiag &/-0Ichloo-NH-Canobutyl)-5-

\ .S 20 . pe
g ElRRGE B CPHERS TREHF) e Riiasion oy FIELC
(Syﬁhhhé?ﬂl J 0ol ayhe s Yimiiénidmlace iRk ByhRbRY bff&%ﬁe@ the title compound

Pr epar ed accordlng to the nethod of exanple 30, using
as asofdd2T migdr o- N-

(cycl ohexyl net hyl ) - 5- qui nol i necar boxam de (Exanpl e
43(a)) (200 ng) and L-proline, 1,1 WO 2004/106305

'H RV 080BRES0YS9.98i(TRI 1y e1 wth, 95790 (11304'3 mb (IH, d),

Purification (Si 02, ethyl acetate:i sohexane

7.52 (1) 2.9 &Fb 1), RB6sGBL 1),12.23 @Bl Li98-1a50 oo, aze@ 08 (SH,
ng) MS: APCl (+ve) 472.5/474.5 (MrHt). 5
b) 1-[6-Chl oro-5-[[ (cycl ohexyl net hyl ) am no] car bonyl ] - 2-

MSeAPOH-Vd)Wlol 2serp(Niag’). trifluoroacetate Prepared
according to the nmethod of exanple 65(b), using

m.p1 19%28hf6r o- 5-

Example 71
1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-D-proline

cl Xy O\ -OH

a) 1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-D-proline 1,1-
dimethylethyl ester

Prepared according to the method of example 30, using 2,6-dichloro-N-
(cyclohexylmethyl)-5-quinolinecarboxamide (Example 43(a)) (200 mg) and D-proline,
1,1-dimethylethyl ester (310 mg). Purification (Si0O,, ethyl acetate:isohexane 30:70 as

eluant) gave the sub-title compound as an oil (250 mg).
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[[ (cycl ohexyl met hyl ) ami no] car bonyl ] - 2- qui nol i nyl ] - L-pr
oline 1,1-dinethylethyl ester 10 (Exanple 72(a)) (200
woreo4/188303 f i cati on (Si 02, met hanol : di chl or onet PERSED0HE)0836
as eluant followed by HPLC - Symmetry - 0. 1% aqueous
trifluoroacetic acid / acetonltrlle) gave the title

conpound as a solid (85 rrg) 38H NMR (400 MHz, d6- DVBO)
S 8.32 (1H, s), 7.81 (1H, d), 7.56-7.46 (211, m, 6.98
MY MCI(&@)dyzsmas MHIHdd), 3.72-3.59 (2H, m), 3.19
(2H, t), 236225(1H n) 216198(3H m,
1.84-1.54 (6H, , 1.34-0.93 (5H, . MB: APCI (+ve)

b) ﬂi@ClﬂMS-}[(éngﬁl’i&ylm&hﬂ &%]%@?gﬁﬁ-%gpm;-ﬁ-p?hne

[ (cycl ohexyl net
Prepaqrgd apgarfling 1o i@sn@hoﬁ@%@@mp&e 65(@9 dJ,SlrgdeEGad:lﬂonoJS% 0 NH

[[(ci/ﬁlgﬁg:jylmet}ryl)anunc]}lc qg'or}Nﬂ % %gf"n/o inyl[-D-proli ne?glzgl%ét}?ﬁet yl ester
[(@5Gmlg). (Faivigic S OF thth IRl S DRRY 3:98 w8 Bluant)

| nol i nyl? 1- piperazineacetic acid, ethyl ester
gavpiag e gompemds agolié (demebt hod of exanpl e 30, using

2, 6-di chl oro- N

(cycl ohexyl net hyl ) - 5- qui nol i necar boxam de (Exanpl e

I mxaoam apDMSO) 3 8 B6RILHENAZ.80 @ﬁqed)l 7.58¢2M, s)e"ﬁ 0511, a),

to afford the sub-title conpound as a

46%61Hd1)(%é -3.7RH, 19, JVR(FHE00 M2 266{151\@03)2 B-8.9933k114), 1.85-
58-7.52 (2H, m, 7.35 (1H d),
14626% rﬁ‘yglﬁ"l@ﬁ?g‘:}rﬁl ’Ké 77-3.65 (4H, m), 3.20-3.14 (4H,
MSm)A,P(H(%)Zl@$/4(1@|ﬂ(Mﬂ)PF)1. 84-1.51 10 (6H, m,
09 (6H, m, 1.05-0.90 (2H, n). MS: APC (+ve)
mmi;’ﬂéﬁﬁ?@ 5 (M+H+) b)
4-[6-Chl oro-5-[[ (cycl ohexyl nmet hyl ) anmi no] car bonyl ] - 2-qu
inolinyl]-1-
Example 72

1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-L-proline,

trifluoroacetate

ci N, O oH

a) 1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-L-proline 1,1-
dimethylethyl ester

Prepared according to the method of example 30, using 2,6-dichloro-N-
(cyclohexylmethyl)-5-quinolinecarboxamide (Example 43(a)) (200 mg) and L-proline, 1,1-
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pi perazi neacetic acid, acetate 15 To a stirred
suspensi on of
wa2qodAaedsbdr o- 5- [ [ (cycl ohexyl net hyl ) am no] car boP@1T/$ERD04/000836
qui nol i nyl ] -1-pi perazi neacetic acid, ethyl ester
(Exampl e 73(a)) (200 ng) in nmethanol (2 nlL) was added
sodi um hydroxide (2 nL, 1 MI88lution in water). The
m xture was stirred at 50C for 3 hours and then
dingithydodhgll ¢seer (808 mip Purificaticdn(SeD A thye acdi@aesiohhn8i20i80 & eluant)
oncentrated and then acidified to pH7 with
gavggﬁfe%}fktltmmml@éﬁﬁ 87 PH (0 ®e)-The resul ting 20
precipitate was collected by filtration. Purification
(Varian NH2 cartridge using nmethanol (100 nL) and
MS: ARCIEBeYA A2 6/474.54d4d)n met hanol (100 nL) as el uant)
afforded the title conpound as a solid (18 ng). 1H
NVR (400 MHz, d6-DMSO 6 8.63 (1H, t), 7.75 (1H, d),

TA i prat .
o EEEHo il dfonnig 3 gy e
triflug@oadeta® (3H, m, 1.04-0.90 (2H, m). MS: APCl (-ve)
Preﬁ'é‘i?% %%‘%%Pé _téjt_\é'e 'I%éthodrc])ip e'xa%l% e &?(g)(,: ug’i%g L:I)-(%E%llgro?SA:

lobyy106 1J0Dh 6/ ifid!1 0kl y
(SRR oD AR 0ty
(Exp@p}es@@)jﬂ%@ggéunﬁgqqlon@sm, oethangl:dishlo@methane 5:95 as eluant

ol R Sy HOR AT T N 0 7 SO v e
titlescdhnmypad ed aackd(8bimg). t o t he met hod of exanpl e 30,

usi ng 2, 6-dichloro-N
(cycl ohexyl net hyl ) - 5- qui nol i necar boxam de (Exanpl e

SRS o9, PRbARTE % 2B R O BRSBLRLSbr A s ot

d), 465 &1 Hpdd)d3.72-3.59 (2H, m), 3.19 (2H, t), 2.36-2.25 (1H, m), 2.16-1.98 (3H, m),
1.84-1.54 (6H, m), 1.34-0.93 (5H, m).

MS: APCI(+ve) 416.1/418.1 (M+H™).

m.p. 168-170°C

Example 73

4-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-Z-quinolinyl]-1-piperazineacetic

acid, acetate

Cl
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30

(200 ng). 10 "H NWR (400 MHz, d6-DMSO S 8.62 (1H, t),
7.75 (1H, d), 7.57-7.50 (2H, m, 7.36 (1H, d), 4.43

W@ 24d4/100895 4. 07 (2H, q), 3.21-3.05 (4H, m, 2. 7PcRSBD04/000836
(1H, m, 1.92 (2H d), 1.85- 1.39 (8H n), 1.28-1.12
(6H, m, 1.03-0.91 (2H, m. M. APCI (+ve) 458.5/460.5
(MtH') . 15 b) 140
1-[6-Chl oro-5-[[ (cycl ohexyl net hyl ) am no] car bonyl ] - 2-qu

a) 4-feChigrto} 5S4 cyulghexyBhethgixhinojéarboagl] 2-qEaciinyn-3al t
. Prepared accqrdi n? to the nmethod of exanple 73(b),
pipgtazinearetie agid; efhyl ester

Prebﬁ&&)é&éd%ﬁﬁiggb Rt RYthd @bt a&hﬁﬁg ?@%ld{g-z%?.g&@gfn}%{nimy' ]-4-pi

peri di necarboxylic acid ethyl este e 74(a))
(cy¢lpbexyhygpthyHequiaabindcarporimider(Ex mapleciGix)e (R00ahghndrd

. the precipitate was col ] ect.ed filtration and .
PiPUEGRBIFEF BRI o (AT BE kST s subetshommmguad s solid (200
mggol id (130 ng). WO 2004/ 106305 PCT/ SE2004/ 000836 142

1H NVMR (400 MHz, d6-DMSO) S 8.62 (1H, t), 7.70 (1H,
7.55-7.45 (211, m, 7.31 (1H, 4.29 (211, d),

d), d),
'H MR A0 eSO § Bisa da, 775 Frstre (786 glaamh mypras 1t
d, n&hgxdg@ l(zgf’%)( 3V9)3. 6282 $H39.28-4 M B, m), 8.68. P58 BRP 11324 .84-1.51
(6H1np61$+10%(66£[n[1)g EP810HERH, met hy| ) ani no] car bonyl ] - 2- qu

MSE%@JS'IM% %;?3-?{4{?5%(9)[‘*%306“ c acid, trifluoroacetate

a)1-[ 6- Chl oro-5-[[ (cycl ohexyl net hyl ) am no] car bonyl ] - 2-
qui nol i nyl &4- pi peridineacetic acid ethyl ester
b) pleFhlere-éiclihegyimsthyaminolesrbenyld-Rarinelimd]-1usi ng

pipgragilpéaﬁgéipﬁaﬂ,l\hcetate

To a stirred suspension of 4-[6-chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-
quinolinyl]-1-piperazineacetic acid, ethyl ester (Example 73(a)) (200 mg) in methanol (2
mL) was added sodium hydroxide (2 mL, 1 M solution in water). The mixture was stirred
at 50°C for 3 hours and then allowed to cool to room temperature. Reaction mixture was
concentrated and then acidified to pH7 with aqueous 2M hydrochloric acid. The resulting
precipitate was collected by filtration. Purification (Varian NH; cartridge using methanol
(100 mL) and then 10 % acetic acid in methanol (100 mL) as eluant) afforded the title

compound as a solid (18 mg).

'H NMR (400 MHz, de-DMSO) § 8.63 (1H, 1), 7.75 (1H, d), 7.59-7.50 (2K, m), 7.34 (1H,
d), 3.71 (4H, s), 3.22-3.07 (4H, m), 2.63 (4H, s), 1.84-1.50 (6H, m), 1.30-1.10 (3H, m),
1.04-0.90 (2H, m).

MS: APCI(-ve) 443.2/445.2 (M-H*).

m.p. 185-190°C

Example 74
1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl}-2-quinolinyl]-4-

piperidinecarboxylic acid, sodium salt



15 (cycl ohexyl net hyl ) - 5- qui nol i necar boxam de (Exanpl e

43(a)) (200 ng) and 4- piperidineacetic acid, ethyl
w@3i0enoq3dy0 ny) to afford the sub-titled conpoRCTSER04H000836

solid (200 ng). 1H NWMR (300 MHz, d6-DMSO) 6 8.61 (1H,

t), 7.72 (1H, d), 7.52 (2H QJ 7.34 (1H, d), 20 4.52

(2H, d), 4.07 (2H, q), 3. h2 (2H, m, 2.95 (2H,

t), 2.26 (211, d), 2. 09-1. 93 (1H, m, 1.87-1.48 (8H,

n, 1.32-0.88 (10H, m. MsS: APCl (+ve) 472.51474.5

(MrH+) . WD 2004/ 106305 PCT/ SE2004/ 000836 143 b)

1-[6-Chloro-5-[[ (cycl ohexylLna® | ) am no] car bonyl ] -2-qu

i nolinyl]-4- piperidineace id, trifluoroacetate

Prepared according to theAR d of exanple 73(b),

usi ng 1-[6-chl oro- 5-

[[ (cycl ohexyl met hylg am car bonyl ] - 2- qui nol i nyl ] - 4- pi

peridi neacetic acid ®hyl ester 5 (Exanple 75(a))

(200 ng). Purifigation by HPLC (Symetry - 0.1%

aqueous trifluo G xCRy./ acetonitrile) afforded

the title conpound g (90 nmg). 1H NMR (400

MHz, d6-DMSO) S 8. 74 (1H, d), 7.77-7.60

(2H, m, 7.50 (1H, , 3.27-3.05 (4H,

m, 2.20 (2H, d), 211196(1 18%1_?. 51(8H

nm, 10 1.35-1.08 (5H, m, 1.05-0s

APCI( ve) 442.2/444.2 (MHt). mp. 79 83C Exarrpl e 76

- - b yl 2
¥ %Fﬁ?‘t A ELCR S ATtk %2@"% RAARARIER N N
plp@ﬁdlﬂcﬁﬁbmbyliﬁaerdoaﬂryteﬁeldl chl or o- qui nol i ne
Prepared according to the method of example 30, using 2,6-dichloro-N- -

2

(cyclohexylmethyl)-5-quinolinecarboxamide (Example 43(a)) (200 mg) and 4-

piperidinecarboxylic acid, ethyl ester (470 mg) to afford the sub-titled compound as a solid
(200 mg).

'H NMR (400 Mz, de-DMSO) 8 8.62 (1H, t), 7.75 (1H, d), 7.57-7.50 (2H, m), 7.36 (1H,
d), 443 (2H, d), 4.07 (2H, q), 3.21-3.05 (4H, m), 2.72-2.61 (1H, m), 1.92 (2H, d), 1.85-
1.39 (8H, m), 1.28-1.12 (6H, m), 1.03-0.91 (2H, m).

MS: APCI(+ve) 458.5/460.5 (M+H").

b) 1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-4-
piperidinecarboxylic acid, sodium salt

Prepared according to the method of example 73(b), using 1-[6-chloro-5-
[[(cyclohexylmethyl)amino]carbonyl]-2—quinolinyl]—4-piperidinecarboxylic acid ethyl ester
(Example 74(a)) (200 mg). The reaction mixture was concentrated and the precipitate was
collected by filtration and washed with water to afford the title compound as a solid (130

mg).
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15

20

2,6-Di chl oroquinoline (30 g) and alum niumtrichloride

(60 g) were heated to 120C with stirring under a
woRaorogsns at nosphere. Bromine (9.2 nlL) was addedI/SE2004/000836

dropwi se over 1 hour WO 2004/106305 PCT/ SE2004/ 000836

144 and the m xture was then stirred at 120C for 1

hour before being cooled to Mdom tenperature. A

nmet hanol / deioni sed water m xture (150 ni, 1:1) was
'HINMR (300MIYz, adtavisORs . fmqmw F0]1188), $85CRIE (A, %9) 731 (1H,

vacuo. Di chl or onet hane nL) and dei oni sed ~ wat er

d), 290 2Ht ), Rel6e( 2B 8 307 u)az,xbz«z Ol E, sphdaidd (206, mhel.28-
o] f [ 5 extracted with dichl oronet hane
LIOBA0US 25912985, -

conmbi ned organi c extracts were
MSradEd ve) 418.7as0p @veH aqueous sodi um hydr ogen
carbonate (250 nL) before being dried, filtered and
mp3R0SR¢"&t ed. Purification by chromatography (Si02,
i sohexane: dichl oronethane 7:3 as eluant) gave the
title conpound as a solid (27 g). 10 1H NWR (400 MHz,
Exﬁﬂﬁh’ﬂss 53 (1H, d), 7.94 (1H, d), 7.78 (1H, d),
(1H, MS: APCl (+ve) 276/ 278/ 280/ 282 (MtH+).
1- [S')CIQO'&-EMFN%?@W%MB@W%@@)@HT%qla@pﬁnﬂlﬁi-4=lmpwdmeacetlc
t &!t#elon of 5-Dbrono-2, 6-dichl oro-quinoline (23
ac‘g’)drﬁlﬁ)?e? dr of uran (300 rrL) at 0C was added
i so- propyl rragnesi um chloride (2Min tetrahydrof uran,
42 L) over 2 hours. CO2 was bubbl ed through the
solution for 20 m nutes and en nethanol (20 nL) was
added. The m xture was pqg into water (500 nlL) and
extracted with ethyl acetws The aqueous | ayer was
acidified with hydrochloric acid (2Min water) to
pH2-3 and the 20 pesuljyyng solid collected by
filtration. The solPNd was washed with water and dri ed
to afford the,sub-tlitled conpound (11.5g). 1H NMR
(400 MHz, d6-DKBS 8, 2R 1H d), 8.07 (1H, d), 7.94
(1H, d), 7.74 (1H )
6- Chl oro-2-[4-(eth ; i peridinyl]-5-quinol
i necar boxylic acid t he net hod of
exanpl e 30, using 2, 6-dichl or Q- 5- necar boxyl i c
acid (Exanple 76(b)) (800 ny) a OH
lP[A?I peri di necarboxylic acid, ethyl ester (2.7 Q).
a) Chlocratﬁ-E[fCYGmxﬂmethﬂﬂ)mm]qadgmyleﬂmlmthhm (100
i lé et t hen . ci ﬁietlc acid in nmethanol (100 nL) as
Pipgy gﬁ“f %\cfafcbqﬁé‘é'f & title conpound as a solid (900

Preﬁﬁ):d according to the method of example 30, using 2,6-dichloro-N

(cyclohexylmethyl)-5-quinolinecarboxamide (Example 43(a)) (200 mg) and 4-
piperidineacetic acid, ethyl ester (470 mg) to afford the sub-titled compound as a solid
(200 mg).

"H NMR (300 MHz, ds-DMSO) & 8.61 (1H, t), 7.72 (1H, d), 7.52 (2H, s), 7.34 (1H, d),
4.52 (2H, d), 4.07 (2H, q), 3.21-3.12 (2H, m), 2.95 (2H, 1), 2.26 (2H, d), 2.09-1.93 (1H, m),
1.87-1.48 (SH, m), 1.32-0.88 (10H, m).

MS: APCI(+ve) 472.5/474.5 (M+H").



30 Ms: APCI (+ve) 363.2/365.2 (M-H+). WD 2004/ 106305
PCT/ SE2004/ 000836 145
W@l @4[1683@h| or o- 5-[ [ (2- cycl ohexyl et hyl ) am no] c ap@DBEA0)4+/B 0836
-qui nolinyl]-4- piperidinecarboxylic acid ethyl ester
Prepared according to the nethod of exanple 4(a),
usi ng 6-chl oro-2-[ 4- (et hoxydddbonyl ) -
1- pi peridinyl]-5-quinolinecarboxylic acid (Exanple
b) F—ﬁ(-t)lﬂol(oziY[(ﬁyl‘lOmﬁllﬁetﬁ%némhﬁﬂmﬁhwlﬁﬁhﬁﬂfZ ng) .
Purification_(Si02, nethanol:dichloronethane 1:99 as
PIPGF‘QH?ﬂa}’e%%dﬂﬁgl‘{qr?ﬂ“@t%énpound as a solid (200 ng).

Pre d %ﬁﬁg%ﬂéaﬁtgé&éﬁ% ?ex ( h)g/jlgl’}gl 6c 1cc):él)r%onyl] 2

[[(cyqlohwqﬂlmgﬂy})aﬁnnqjcarbmn}dﬂ hqumbhﬂyd}'-l4LIﬁpﬁ¢d1ﬂea'E®t1caacl@ ethilyl ester

5 (EXim[P@ A@%PH?%&%H]@ - B A RGP EE S ymst o] L BERSAYS- 2-
PR Sl g £
pot assi um hydroxi de (100 ng) in water (1 nm)). The

'm R AR aeDMRD bE il el b 2 BB iR 50 am

d), naSI(QH eqW87- 9G4 M, 'Tn?}gztze (@H‘ d, Wltﬂ(} ?&Hﬁ?‘{ﬁ)éolsl 151 (SH, m),

drochl’oric aci d. resulti’ng solid wds
10 13@31 08 (5H: mat 1.65-0.90UR2H;, impat i on (Varian NH2 cartridge

usi t l - di onet hane 1:1 (100 ni) and then
MSZi%&ggg?E) 2?24159# ﬁwfgf)hanol : dichloronmethane 1:1(100
m.pW9-gascel uant) afforded the title conpound (150 ng).

20 1H NMR (400 MHz, d6-DVBO) S 8.58 (1H, s), 7.75 (1H,
7.61-7.47 (211, m), 7.35 (1H, d), 4.41 (2H d),

i é@?&)ZH d), 3.09 (211, t), 2.61-2.41 (1H m,
A 85 (2H, . 1.81-1.33 (10H, n), 1.30-1. 06
15 1- [(E -€hloroB- E[g-c?éloﬂe}%?etﬁggbmfﬂo]caﬂ‘ﬁonﬁ?@hfu"iﬂ@ﬁnﬁﬁﬂ 1/446.1

C Exa
plpgn{lmemhwmhesafl(is cycl opent yl - I oxopr opyl ) ami noj - 2- qui
nol i nyl]-4-
@) NH

Cl X
~
N N

OH
0]

20 a) 5-Bromo-2,6-dichloro-quinoline
2,6-Dichloroquinoline (30 g) and aluminium trichloride (60 g) were heated to 120°C with

stirring under a nitrogen atmosphere. Bromine (9.2 mL) was added dropwise over 1 hour
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30

pi p eridinecarboxylic acid W 2004/ 106305
PCT/ SE2004/ 000836 146 O HN C ~~ NNOH O a)

wAa 2q08A#g30M 0- 6- chl or o- 2- qui nol i nyl) - 4- pi peri di NEPCHSE2OA4/000836
ic acid, ethyl ester Prepared according to the nethod
of exan‘pl e 30, using 2, 6-dichloroquinolin-5-amne 5
(Exanple 1(d)) (800 rrg) and 144 pi peri di necar boxylic
acid, ethyl ester (1.8 g). Purification (Si02,

andrthé hrxtote Wastheo sonet &tan6° AR st Béﬁ»ﬁmlb@ng abtﬂed toeroom

e Tt SR o B it i
andcﬁle nﬁxtﬁi% &Mon?éntrat&?mﬁg% ( lo?%metﬁar%)@b? ’ﬂyo)d%%ﬁlo%zsed

3.03 (2H 69- 2.

watdb (25([2 nﬂ5) w2 ldddeyp), thellag@s (BielseparptedMBr thdP@jueouefraction was
334..2/.

extigripd F@M?‘ﬁ?ﬁ?@%@ (@ A8 yihe combipsdsrenia pxtsts werg
washed Qlithi¥tulatdd adioBl BSSiind Ih?&ﬁ)?élp Ba¥bhdie @E%L?Bé%fe being dried,

ester Prepared according he net hod of exanple
filtesed and copsemtpterd; Pwifenatiamby p@mm&aml (8104, deBexmyp: and

citfptoRyinR s Dot Bl s B reedied B 3 U o

afford the sub-titled conpound (240 nmg). 20 1H NWMR
(400 MHz, d6-DMBO) S 9.80 (1H, s), 7.86 (1H, d), 7.58
(1H, d), 7.49 (1H, d), 7.32 (1H, d), 4.43 (211, d),

'H W(@ﬂqﬂ) gD%:‘i})% 4é %ﬁ'gﬁi )d%,)72941(21}§ d§]7 gsl Eg}h@)h; %0 ﬁ?{ d).
MS1APEI@ive 02 16/579/2 /28T (MpHNL Y| - | - oxopr opyl ) ami no] - 2- qui
nolinyl]-4- 25 piperidinecarboxylic acid WO

2004/ 106305 PCT/ SE2004/ 000836
b) 2,6-Dichloro-5-quinolinecarboxylic acid

To a stirred solution of 5-bromo-2,6-dichloro-quinoline (23 g) in tetrahydrofuran (300 mL)
at 0°C was added iso-propylmagnesium chloride (2M in tetrahydrofuran, 42 mL) over 2
hours. CO, was bubbled through the solution 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, d¢-DMSO) § 8.29 (1H, d), 8.07 (1H, d), 7.94 (1H, d), 7.74 (1H, d).

c) 6-Chloro-2-[4-(ethoxycarbonyl)-1-piperidinyl]-5-quinolinecarboxylic acid

Prepared according to the method of example 30, using 2,6-dichloro-5-quinolinecarboxylic
acid (Example 76(b)) (800 mg) and 4-piperidinecarboxylic acid, ethyl ester (2.7 g).
Purification (Varian NH; cartridge using methanol (100 mL) and then 2 % acetic acid in
methanol (100 mL) as eluant) afforded the title compound as a solid (900 mg).

MS: APCI(+ve) 363.2/365.2 (M+H").
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147 Prepared according to the nmethod of exanple 73(b),
using 1-[6-chloro-5-[(3-cyclopentyl-I-

W@2@pnegys ) am noj - 2- qui nol i nyl ] - 4- pi peri di necaP@DSEI004000836
acid, ethyl ester (Exanmple 77(b)) (240 ng), to afford
the titled conpound (160 ng). 5 1H NMR (400 MHz,
d6-DMSO) S 9.83 (1H, s), 7.845(1H, d), 7.55 (1H, d),

7.47 (111, d), 7.29 (1H, d), 4.37 (2H d), 3.05 (2H

d)1 I6-C2116h5» ] M-cyéloh&Mil)%d@Mbomlj zlqu%aolh;/ngﬁw( SH,
S 1.72-1.45 (8H, 'm), 1.22-
PIPAPéFI(%?’él)OXEEB azlﬂzﬁ!,bylzesm H) . 10 Exarrpl e 78

erepl (2 961 P1L RS LPORAY b LU A BPLc o flbom-
1-pipérifin®!]-3-uinolinecarboxylic acid (Example 76(c)) (217 mg) and
3-cycl ghexyl -1 - oxopr opyl ) am no] - 2-q

ey dest 5%51%5.%5 AR (S0 A el plorasbbine 1:99 as
eluli§ PASRe ﬁﬁé‘@é Qfhdt A o fiq T Cd}gg of exanple 62(a),

usi ng cycl ohexanepropanoi c "a (280 ngy) and
1- (5- am no- 6- chl or o- 2- qui nol i nyl ) - 4- pi peri di necar boxy|

Ex le 77(a)) (200 ng), to

M A e L7 E R RS omponna (240 gy - 20 TH NVR
(400l\/Hz dé-DVMSO) S 9.87 (1H, s), 7.98-7.83 (1H, m,
72-7.51 (2H, m, 7.43-7.30 (114, m, 4.43 (2H, d),

€) M[@@h(@Pi'S (2-clalexykthyhaminglcasbonyd b2 (quinoligyl]-4- 46
pingBflindedrbax iRl )" g “apci (ave) 458 2/460.2

To 6 MBHL. viaR ay\eldRA04] 618855 - O 3RS AR REEno t4Donyl]-2-
quinolinyl]-4-piperidinecarboxylic acid ethyl ester (Example 76(d)) (200 mg), methanol (2
mL) énd potassium hydroxide (100 mg) in water (1 mL)). The vial was sealed and heated
at 70°C in a microwave for 10 minutes. The mixture was concentrated and the residue was
acidified to pH 5 with aqueous 2 M hydrochloric acid. The resulting solid was collected by
filtration. Purification (Varian NH; cartridge using methanol:dichloromethane 1:1 (100
mL) and then 2 % acetic acid in methanol:dichloromethane 1:1(100 ML) as eluant)
afforded the title compound (150 mg).

"H NMR (400 MHz, de-DMSO) & 8.58 (1H, 5), 7.75 (1H, d), 7.61-7.47 (2H, m), 7.35 (1H,
d), 441 (2H, d), 3.35 (2H, d), 3.09 (2H, t), 2.61-2.41 (1H, m), 1.98-1.85 (2H, m), 1.81-1.33
(10H, m), 1.30-1.06 (3H, m), 1.01-0.82 (2H, m).

MS: APCI(+ve) 444.1/446.1 (M+H").

m.p. 253-256 °C

Example 77
1-[6-Chloro-5-[(3-cyclopentyl-1-oxopropyl)amino]-2-quinolinyl]-4-

piperidinecarboxylic acid
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b) 1- [ 6- Chl or 0- 5- [ ( 3- cycl ohexyl -1 - oxopr opyl ) am no] - 2- qu

i nolinyl]-4- piperidinecarboxylic acid, potassiumsalt
w@e@pasaos according to the nmethod of exarrpl e 7TBCBEIE2004/000836

usi ng 1-[6-chloro-5-[(3-cycl ohexyl -

oxopropyl)anino]-Z-quinoIinyBl 4- plperldlnecarboxyllc

acid, ethyl ester (Exanple 7B¥b)) 5 (240 ng). The

reacti on m xture was concentrated wat er was added to

the residue and the sol Gl was col | ect ed by filtration

and washed with water tg| afford the titled conpound

(160 ng). IH NWR (

7.82 (1H, d), 7.53 (

(1H, d), 4.27 (2H

m, 2.04-1.91 (1H

,d), 10 7.24
2.48-2.40 (1H
(12H, m, 1.39-1.11

(4H, m, 0.92 (2H, CI(- e) 442.2/444.2

(M1) Exarrpl e 79 1 N

1-[6-Chloro-5-[[ (1- et hyl cycl ohexyl )jacet y| ] am no] - 2- qu
i nolinyl]-4- piperidinecarboxyli N)~~j CI N

NOH O 20
a) 1-[6-Chl oro-5-[[ (1- met hyl cycl ohexyl )@cet yl ] am no] - 2-
qui nol i nyl]-4- piperidinecarboxylic acid, ethyl ester
Prepared according to the nethod of exanple 62(a)

C d 280
2) $9 Dl Lo O R A e b St i i ey
Pra;fpa;edaccbrdmighg Iéhetxllatstlhgagj of Ekmrgpad; 30 7%%18@2 6-(d?d?1®or6@t)mol‘iﬁl5~annne
Sty 1600560 P e Gunsribs e oY Howif A ipeser G . Purification
(Slé)z,zmgt'hﬂl?cﬂ:d?chﬁ%ﬂﬁéﬂlane 1:99 as eluant) gave the sub-title compound as a solid

(900 mg).

"H NMR (400 Mz, 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, ), 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) 334.2/336.2 (M+H™).

b) 1-[6-Chlore-5-[(3-cyclopentyl-1-oxopropyl)amino]-2-quinolinyl]-4-
piperidinecarboxylic acid, ethyl ester

Prepared according to the method of example 62(a), using cyclopentanepropanoic acid
(256 mg) and 1-(5-amino-6-chloro-2-quinolinyl)-4-piperidinecarboxylic acid, ethyl ester
(Example 77(a)) (200 mg), to afford the sub-titled compound (240 mg).

"H NMR (400 MHz, d-DMSO) § 9.80 (1H, 5), 7.86 (1H, d), 7.58 (1H, d), 7.49 (1H, d),
7.32 (1H, d), 4.43 (2H, d), 4.08 (2H, q), 3.10 (2H, 1), 2.72-2.61 (1H, m), 2.45 (2H, 1), 1.98-
1.44 (13H, m), 1.24-1.08 (5H, m).

¢) 1-[6-Chloro-5-[(3-cyclopentyl-1-oxopropyl)amino]-2-quinolinyl]-4-

piperidinecarboxylic acid
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b) 1-[ 6- Chl oro-5-[[ (1- et hyl cycl ohexyl )acetyl ] am no] - 2-

qgui nolinyl]-4- 5 piperidinecarboxylic acid Prepared
w@emenadizng to the nethod of exanple 76 (e), usP@FE2004/000836

1-[6-chloro-5-[[(1- nethylcycl ohexyl)acetyl]am no]

- 2-qui nol i nyl ] - 4- pi peri di necar boxylic acid, ethyl

ester (Example 79(b)) (200 My). Recrystallisation

(et hanol / wat erzl afforded the title conpound (160 ng).
Prqmrewcmmlqgoo mthodamawm)le%99)4ﬁsnﬁglﬂ[6%morc7 5?@3~c¥f1opemy1 1-
ox %)aﬂ%mﬁe”ﬁ“lé? %726 1H, d

¥ P |2—|qufr)° nyllgrpipengingoprhoxyjic 39_1 daef leqaters(lﬁxalnple 77(b))

(240 §9), 1o &Bord2ht titRd cdmycim h(éf&)ﬂ%}ZH 1.13 (311, s).

MS: APCI (-ve) 442.2/ 444. 15 m p. 210-212C

Exan'pl e 80
N -2 13- [(2- hyl ) 1- pi di nyl
PR 0 8 nm[’ﬁvéf?%é? A hd iy 5 Ak 4 i, o,
7 29 j:lH &, ngO(ZE [ (3 3.05 (2 ) 24gﬁsu f204hly]2)3(%>g/ﬁ{ III) p% %?erlﬂél(SH m),
17@5/ 43 Gy amn b22riy0§ (ZH;yn) ohexaneacet ani de To a stirred

qﬁtpélgg%oro 254{"(2%@4 I?ﬁﬂydroxy | - pi peridinyl]-5-quinoli

nyl]- cycl ohexaneacet am de (Exanple 37) (0.715g) in
di chl oronet hane (10 nlL) was added WO 2004/ 106305

PCT/ SE2004/ 000836 150
Example 78

1-[6-Chloro-S-[(3-cyclohexyl-l-oxopropyl)amino]-2-quinolinyl]-4-

_piperidinecarboxylic acid, potassium salt

0O

HN
Cl

\

OH

O
a) 1-[6-Chloro-5-[(3-cyclohexyl-l-oxopropyl)amino]-2-quinolinyl]-4-
piperidinecarboxylic acid, ethyl ester
Prepared according to the method of example 62(a), using cyclohexanepropanoic acid (280
mg) and 1-(5-arnino—6-chloro-Z—quinolinyl)—4—piperidinecarboxylic acid, ethyl ester
(Example 77(a)) (200 mg), to afford the sub-titled compound (240 mg).

"H NMR (400 MHz, ds-DMSO) 6 9.87 (1H, s), 7.98-7.83 (1H, m), 7.72-7.51 (2H, m),
7.43-7.30 (1H, m), 4.43 (2H, d), 4.08 (2H, q), 3.16 (2H, s), 2.76-2.63 (1H, m), 2.46 (2H, t),
1.95 (2H, d), 1.82-1.50 (9H, m), 1.38-1.07 (7H, m), 0.92 (2H, q).

MS: APCI(+ve) 458.2/460.2 (M+H™). |
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triethylamne (0.99 nL) foll owed by nethanesul f onyl
chloride (0.275 nL). The reaction was stirred under
waoamogsns f or 24 hours foll owed by the renoval PGI/SE2004/000836

vol ati |l es under vacuum The resulting m xture was
taken up in nmethanol (20 ni)_and pl aced down a
Varian(r) SCX cartridge, &hed with met hanol (50 n)
and eluted with ammonia in nethanol (0.7M 50 5 nli).

b) 1-[6*€hbrb+&[(8-ayalvhexylel-exbropdroingl2Zguinglinyll v ed

. cqppound .64 g)., M5 APCl (+ve) 480.4 (MrH+). b)
Plpeﬁi‘%-cﬁ%ob‘s'& QGIFSZ’T’WlW yet hyl ) ani no] - 1- pi peri di nyl
Prep -gé -%ﬂsl&diﬁg E@Mfa](r%e%&% 6D/ SKaRIpRXPIIER G SR T [Bechbro-5-[(3-cyclohexyl-1-
- or o- 2- - 3- o
oxopigpybetinad-Geinglindk¢ipiperidinsertbarylia qcid cgfuil geier Fppple 78(b)
cyclohexaneacet am de ) : hi
0 S, PRGBS aR il et o o pside and the
solid wadetledtsd By @il Jiiderohavwith saciritoaffuidahe tideppadpamd (160
heated at 80 C for 90 mnutes within a single node
mg).ni crowave. The sol vent was renpved under vacuum and
the 15 residue was purified by chromatography (Si02,
7M amoni a i n nethanol : dichl oronmethane 1:99 as
TH NMR 560 M, gi-DMVISO 59195 (¢HeonPBANHHAS), 4.56d1Hdd), 7.44 (1H, d),

0.018g). 1H NMR (400 WHz, CD3QOD). S.7 w A
7245@% d>s?327 12H3d) mg (@H, t)@-@%%%ﬁ m?.,&i})lfﬁﬁ.ﬂg@alégﬁ 40

b B Yor3nl8-3.10 (1H m), 2.99-2.92
(12}%’%@1'23’?'%.@%’%55‘8'9%%?’%, 20 2.75-2.67 (1H, ),
MS: ARCI(4BH420/4422 (REFD3 (1H, m), 1.98-1.88 (3H, M,

1.87-1.75 (3H, m, 1.75-1.67 (1H n), 1.67-1.54 (1H

M, 1.53-1.44 (1H n), 1.42-1.21 (3H ), 1.20-1.08
Exalgpl 7). VB APG (+ve) 445 (ViH).  mp. 185-186C 25
anple 81 N

1-[6{@hlGid-5+{ (1 Anéthy]dyclohbxdacstytiaming b2-dgninatisyllyd-] - 1- pyrro

. lidinyl]-5-quinplinyl]- cyclohexaneacetam de WD
PIPBE{S'GIA‘?CEB%%’%‘% SE2004/ 000836 151 OH HNO
O
HN
Cl SN
2
N N

OH

O

a) 1-[6-Chloro-5-[[(1-methylcyclohexyl)acetyllamino]-2-quinolinyl]-4-
piperidinecarboxylic acid, ethyl ester

Prepared according to the method of example 62(a), using 1-methyl-cyclohexaneacetic
acid (280 mg) and 1-(5-amino-6-chloro-2-quinolinyl)-4-piperidinecarboxylic acid, ethyl
ester (Example 77(a)) (200 mg), to afford the sub-titled compound (200 mg).
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Cl NH N N The title conpound was isolated fromthe

previous reaction mxture (Exanple 80(b)) as a Ilate
webkasttitegodpy- product (30 nmg). 5 "H NVR (400 MHzPCTZERX0DY/000836

8 7.93 (1H, d), 7.64 (1H d), 7 56 (1H, d), 6.99 (111,

d), 4.48-4.41 (1H m, 3.72-3.66 (3H, m, 3.55-3.47

(1H, m, 3.04-2.98 (1H, m, ]24989 2.76 (3H, m, 2.42

211, d), 2.18-1.99 (411, m, 1.98-1.88 (311, m,

. BBCH+TS) 47212/4192 (M+H5). 1. 68 (111, m), 1.42-1.20 (3H,

n), 1.21-1.08 (2H, m). 10 MS: APCl (+ve) 445 (MrH+).

m p. 157-158 C Exarrpl e 82
b %Bﬁﬂﬁbf@s Sl 1194.dui nol
A s AR TR L U e
plmr{cbn@arbﬁxyhza[c(cBR) 3 [(rret hyl sul f onyl ) oxy] - 1- pi peri di

Proffiel ety el ey ) Y88 hinieroh o[l

meﬂb@c}elbhleﬂjzliiac@tyl]gmln@ﬁﬁﬂﬁ%@lﬂ#%pa@%&%ﬁﬁﬂz@ﬁmf %gfwl ester

or 60 mnutes with sin nod m crowave

(Exagnple YYRMEQ0 pres- lémmtaihsauom(@hmlmaeraaﬂomad ifel tétkk compound
(16()%@_2’ 7M anmoni a in WO 2004/ 106305 PCT/ SE2004/ 000836

1527 met hanol : met hanol : di chl or onet hane 1: 3: 96 as
1 eluant). The resulting product was recrystallised
H NMR(30EVIY, HE-DINMSOP 5 of he ofici e

ELO 007 R a0 @43Q'iﬁc%3? ot d%?@?‘l’*ﬁ.@ (L m), 226 (1H,
d), 438 (ZH) d) 3.1722H1 1), 2.6%-2.50 BB m)52138l2H ) 2.009.88. 285 /) 21L73-1.29

0-3.12 (1H, , 3.02-2.95 (1H, m,
(1288 by %T%?I%q , 246 (?11, s),
MS: APCI(-ve) 442. 2/444 2 (M—W).

m.p. 210-212°C

Example 80
N-[6-Chloro-2-[3-[(2-hydroxyethyl)amino]- -1-piperidinyl]-5-quinolinyl]-

cyclohexaneacetamide
210
HN
N
oy

Cl

a) N. -[6-Chloro-2—[(3R)-3-[(methylsulfonyl)oxy]-1-piperidinyl]-S-quinolinyl]-
cyclohexaneacetamide

To a stirred solution of N-[6-chloro-2-[(3R)-3-hydroxy-1-piperidinyl] -5-quinolinyl]-
cyclohexaneacetamide (Example 37) (0.715 g) in dichloromethane (10 mL) was added
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2.41 (2H, d), 2.12-2.04 (1H, m, 1.96-1.88 (311, m,

1.86-1.75 (311, nm), 1.75-1.67 (1H, nm, 1.66-1.52 (1H,
worpQo4106305 1. 21 (4H, m, 1.21-1.08 (2H, m . MS:PCT/SE2004/000836

APCl (+ve) 415.2 (MrH+). mp. 158-159 C 10 Exanple 83

N-[ 6- Chl oro-2-[ 2-[ (net hyl ami no) net hyl ] - 1- pyrrol i di nyl ]

-5-qui nolinyl ]- cycl ohexaneb®etanide O HN Cl1 NH N N

C 15 The title conmpound was isolated fromthe previous
tnethyalanﬁrieo(ﬂ 99i mL)Jf(ﬁlOQVEﬂ dypheh@82julfmyhchlatide (B271f mhy The reaction

was (S%Egrg er m;t cggn 28\%_24 lgc)%rél g)l]gg/e(l &Q%?e {%}Fnl’zo’@%\%ﬂtgg%{ﬂc%? vacuum.

et o sy B8 gt 03 oAl b o s

cartﬁ&gek waphedvitly meth2nOGI3(50 3, anfd,eli@ed@ith ainBdhi§ iHnethhnol (0.7M, 50
97 - 1.88 1 1. 67
mL>( Tha solygnt was oo tgf%fegfﬁle sn‘y-tlﬂi& SefpoRtig 6(‘2&3

MS: APCI (+ve) 415.2 (MH+) 25 mp. 138-145 C V\D

2004/ 106305 PCT/ SE2004/ 000836 153 Exanple 84
MSM?QI([I—(J@%OSL(MN‘I”O)W | - pyrrolidinyl]-6-methyl-5-quinol

i nyl]-cycl ohexaneacetanide O HN N N "111CH
b) N-[6-Chloro-2-[3-[(2-hydroxyethyl)amino]-1-piperidinyl]-5-quinolinyl]-
cyclohexaneacetamide
N-[6-Chloro-2-[(3R)-3-[(methylsulfonyl)oxy]-1-piperidinyl}-5-quinolinyl]-
cyclohexaneacetamide (Example 80(a)) (0.2g), 2-amino-ethanol (0.075ml) and acetonitrile
(3ml) were loaded into a 10ml microwave reaction vial, capped and heated at 80 °C for 90
minutes within a single mode microwave. The solvent was removed under vacuum and the

residue was purified by chromatography (SiO,, 7M ammonia in methanol:

dichloromethane 1:99 as eluant) to give the title compound as a solid (0.018g).

'H NMR (400 MHz, CD3;0D) 8 7.91 (1H, d), 7.56 (2H, s), 7.23 (1H, d), 4.60-4.54 (1H, m),
4.31-4.24 (1H, m), 3.68 (2H, t), 3.18-3.10 (1H, m), 2.99-2.92 (1H, m), 2.87-2.82 (2H, m),
2.75-2.67 (1H, m), 2.41 (2H, d), 2.12-2.03 (1H, m), 1.98-1.88 (3H, m), 1.87-1.75 (3H, m),
1.75-1.67 (1H, m), 1.67-1.54 (1H, m), 1.53-1.44 (1H, m), 1.42-1.21 (3H, m), 1.20-1.08
(2H, m).

MS: APCI(+ve) 445 (M+H").

m.p. 185-186°C

Example 81
N-[6-Chloro-2-[2-[[(2-hydroxyethyl)amino]methyl]-1-pyrrolidinyl]-5-quinolinyl]-

cyclohexaneacetamide
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5 Prepared according to the nmethod of exanple 27,
usi ng N-(2-chl oro-6-net hyl -
wa@eo0nabd3ny| ) - cycl ohexaneacet am de ( Exanpl e 15(B)¥/SED047000836
g), (3R)-3-pyrrolidinol (0.577 g) and acetonitrile (6
m.). Purification (Si 02, 7Mammonia in
met hanol : met hanol : di chl or on@bhane 1:3:96 as el uant)
gave the title conmpound (0.57g) 10 1H NWVR (400 MHz,
CD30D) 6 7.95 (1H, d) i d), 7.43 (1H, d),

6.89 (1H, d), 4.58-4 3.75-3.68 (3H, m,
3.63-3.57 (1H, m, 2.30 ( s), 2.22-
2.12 (1H, m, 2.11-Q 1.99-1J86 (3H, m,

1.43-1.22 (3H,

1.83-1.76 (2H, 1)
- BRAPCl (+Ve)N@86. 2 (MrHY) . 15

n),122109(9 )
mp. 248-249 C Exa

N-[(3 g 2L
olinyl]-3-pyrrolidinyl] glv\l)/' ONHN C \ ~HO NN
N4 20 OH WO 2004/ 106305 PCT/ SE2004/ 000836 154 a)
N-[(3S)-1-[6-Chloro-5-[(cycl ohexylacetyl)am no]-2-quin
olinyl]-3-pyrrolidinyl]- glycine, ethyl ester
N-[2-[(3S)-3-Am no-

Theytit oudld mipk JsoBueshirem sheprguions kdantion mixtoteo(iampleaiéh)) as a
5 ) (0.25 g), 3A nol ecul ar sieves
late(eghlélg&)y ;%Egucg@(ﬁggg“ c acid, ethyl ester (4.9M in

toluene) (0.131 nL) were stirred in dichloronmethane (5
. MUnder nltro en for 2 hours followed bé{the
H {406r-Mblz, 6B Dhﬁﬂrﬁ%d&dkﬁtﬁﬂr@@db 7% (181, 27, 99 (1H, d),

A8 RO B oR AU (20 ) 16318 7

(3Hf fﬂ)tmg@mmj S99 (ML ﬁl)dl 981 ¥sqBEt RNES2-TIS @HIA)] £75-1.68
separated and t

(1H, m3§ 142120(3 ,m), 1.21- 108(2H m).

MS: APCI(+ve) 445 (M+H").

m.p. 157-158°C

[
4
[
i

Example 82
N-[6-Chloro-2-[3-(methylamino)-1-piperidinyl]-5-quinolinyl]-cyclohexaneacetamide

N-[6-Chloro-2-[(3R)-3-[(methylsulfonyl)oxy]-1-piperidinyl]-5-quinolinyl]-
cyclohexaneacetamide (Example 80(a)) (0.2g) and 8M methylamine in ethanol (5ml) were
placed into a 10ml microwave vial and heated at 80°C for 60 minutes within a single mode

microwave. The reaction was pre-absorbed onto silica and purified (SiO,, 7M ammonia in
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10 aqueous phase extracted twi ce with dichloronethane.
The conbi ned organi c phases were washed with brine,
wa@leioadoe3ds | t ered and sol vent renpoved under vacRCISED04/000836
afford the sub- titled conpound (0.1g). Ms: APCI (+ve)
473 (MrH+). 15 b)
N-[(3S)-1-[6-Chl oro-5-[ (cyclldhexyl acet yl ) am no] - 2- qui n
olinyl]-3-pyrrolidinyl]- glycine
methiafdl 3thdno] :dicBidromethdnd ;606! 9 teﬁmt)aqekyéshﬁmglmbdﬁ Gitak N
ollnylé 3- pyrrolldln);é;@(glycme et hyl ester (Exanple
recysfaliised frogpaceppitrije\fosior ?heﬁgﬂmcemp@@nq (-0 .m) and
nmet hanol (5 20 nlL) were stirred for 12 hours before
reaction was acidified with 1M hydrochloric acid and

g NM[H(400e18]Hze@D4,eﬁ)) @mlra\m@wﬁﬁ BH is§,i7c (181) 4§, D.5624.56 M H, m),
s et hanol : di chl or onet hane

42§08 i Blemi 3 PGS0 RBuS 100855 (GFL 101 ARRC(AGSHN, 298 GH, 9,

2P 2 et OGS BBV 4

1.6 188-(3H7 &) D5~ 1191, (4B 65, B251.08XBH, m), 3. 55- 3. 43 (2H,
s 40 (2H, d), 2.32-2.23 (1H ),
MszASP?(f"Sb‘gﬂ(M)ﬁF%l 82 2 )(2H M, 1. A 6?(1H

m.pT58-356% 1. 20 (3H m, 1.19-1.08 (2H m). Ms:
APCl (-ve) 443.4 (MH+). mp. 257-259C 30 Exanpl e 86

WD 2004/ 106305 PCT/ SE2004/ 000836 155

Exa%l%ﬁ%( 3S) - 3-[(2-Hydroxyet hyl )am no] - 1-pyrrolidinyl]-6
- | -5-quinolinyl]- cycl ohexaneacetanide O HN N N

N-[61CHiord-PL[2-[(methylamino)methyl]-1-pyrrolidinyl]-5-quinolinyl]-

cyclohexaneacetamide
10
HN

[
cl SH

AN
7
N N

The title compound was isolated from the previous reaction mixture (Example 82) as a late

eluting by-product (36 mg).

'H NMR (400 MHz, CD30D) 6 7.94 (1H, d), 7.59 (2H, d), 6.99 (1H, d), 4.48 - 4.41 (1H,
m), 3.72 - 3.67 (1H, m), 3.55 - 3.47 (1H, m), 2.96 (1H, dd), 2.79 (1H, dd), 2.53 (3H, s),
242 (2H, d), 2.17 - 2.03 (3H, m), 2.03 - 1.97 (1H, m), 1.97 - 1.88 (3H, m), 1.83 - 1.75 (2H,
m), 1.75 - 1.67 (1H, m), 1.42 - 1.21 (3H, m), 1.20 - 1.08 (2H, m).

MS: APCI(+ve) 415.2 (M+H").

m.p. 138-145°C
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5 a)

N-[ 6- Met hyl -2-[ (3R) - 3-[ (net hyl sul fonyl ) oxy]-1-pyrrolid
w0 pgofreddezjui nol i nyl ] - cycl ohexaneacet ani de Pr ep@r/eE2004/000836

according to the nethod of exanple 33(a), using

N-[2-[(3R) - 3-hydroxy-1-

pyrrolidinyl]-6-nmethyl-5-qui k3 | nyl ] - cycl ohexaneacet am

i de (Exanple 84) (0.545 g), 10 et hanesul f onyl
Example Bdle (0.23 nl), triethylamine (0.62 nL) and

VLTS3 brrolalnabcs ety Sran nolwpincycloberppnencctamide

N-[2-](3S)-3-[(2-Hydroxyethyl)amno]-1-pyrrolidinyl]-6
-met hyl - 5-qui nol i nyl ] - c@l ohgxan€acet ani de Prepared
according to the nethod ¢f exanple|33(b), using

N-[ 6-met hyl - 2-[ (3R) - 39N

[ (et hyl sul fonyl ) oxy] - 1-pyrrolidinyl]-5-quinolinyl]-cy

cl ohexaneacet am de rampia86(a)) (0.16 g),

2- am no- et hanol (0. Of \\I and acetonitrile (4 nl).

20 Purification (Si 02 /1 phni a in

met hanol : met hanol : di chl or ddfet h e . 2 as el uant)

gave the title conmpound (0.06 Q) NVR (400 MHz,

CD30D) S 7.95 (1H, d), 7.59 (1H, 7.43 (1H, d),

6.89 (1H, d), 3.87 (1H, dd), 3.80-3. 73 (1H, m, 3.69

(2H, t), 3.64-3.57 (1H, m, 3.53 (1H, quintet),
Preparb@-aBcatdlingab tifelidethioll of 2x#a@plé 21, usingd) N-(2-chloré-8Hnetd)1-5-

aigoBsiSeoliexppedtamideidximgls () (Oy D.13853 pymaligoi ©.577

APCI ( +ve 204-207 C
megyaaﬁlpmethgryolshchloromethane 1:3:96 as eluant) gave the title compound ©. 57g)
N-[(3S)-1-[6-Chl oro-5-[(cycl ohexyl acetyl )am no]-2-quin

olinyl]-3-pyrrolidinyl]-fl- alanine 0O HN'"!W C

'H NMR (400 MHz, CD30D) 6 7.95 (1H, d), 7.59 (1H, d), 7.43 (1H, d), 6.89 (1H, d),
4.58-4.53 (1H, m), 3.75-3.68 (3H, m), 3.63-3.57 (1H, m), 2.42 (2H, d), 2.30 (3H, s), 2.22- .
2.12 (1H, m), 2.11-2.03 (1H, m), 1.99-1.86 (3H, m), 1.83-1.76 (2H, m), 1.75-1.68 (1H, m),
1.43-1.22 (3H, m), 1.22-1.09 (2H, m).

MS: APCI(+ve) 386.2 (M+H™).

m.p. 248-249°C

handﬁoet&ut%?e‘ (36 19@2 (P?a'ﬁﬁcﬁﬁon\/@ (?%/I?M %19)9‘}91% %CT/ SE2004/ 000836

Example 85
N-[(3S)-1-[6-Chloro-S-[(cyclohexylacetyl)amino]-2-quinolinyl]-3-pyrrolidinyl]-glycine

Cl
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30

NNH N OH0 a)

3-[(3S)-3-Pyrrolidinylam no]-propanenitrile 10
WR200#(183p5 1- ( Phenyl met hyl ) - 3- pyrrol i di nyl ] am nB¢T/SE2004/000836

-propanenitrile (as described in W?2000075137) (0.6

g), 20% pal | adi um hydroxi de on carbon (0.15 g), 1,4

cycl ohexadi ene (3 nL) and et#dnol (2 nL) were | oaded

into a 10 nL m crowave vial, capped and heated at 100

C for 90 mnutes within a single node m crowave. The

i 0 xture was filtered and the volatiles
a) 1& 3233{) F%@é?mv%&(am’&hm&!cﬁw}amm@] ~Zgtinglinydl-3-pyrrolidinyl]-
304 g). Ms: APCl (+ve) 140.3 (MH+). b)
glyﬁq’[@g%}j%sﬁ%z [ (3S)-3-[(2-cyanoet hyl ) ani no] - 1- pyrrol i d
N-[2¢¥39)-3B Aquinord Hpymsollifiny 106 -clylot o hrepangiagl icgolol€x aneacetamide

(E)%%‘piﬁ.rg}ﬁO?%l(ég §1§ ?x@ﬂ Ul msleggsl[ ’ Cyf%]%hoex)(()aa{zzgtalg gctng rTe]t:}?yl ester (4.9M
in tBMER&) (0di31 %Ejﬂv&%]stlﬁé@ﬁﬁﬁlaﬂngnﬁétﬁar{el%é L§1d§17 él%)o%el{ f5r3 hours

g) and triethylamne (0. wer e
fOllﬁW@d bwabeaddition sﬁead’cb@tnlﬁamtowaaﬂoh&dmdeﬁw 27 gutsfteral hbalk 1M

sodion By RlsTob ni v&ioBed RIR NS eton o PR P s ves
f11tére(9 Qn@WaﬁiddaﬂﬂH dicRlogtini&@hddee 'I?n'éb)‘r%elrﬁé Fagiixg»gm%&%&%a%e

. WD 2004/ 106305 PCT/ SE2004/ 000836
aqugpj@ phaye extzaptedswiognmt dichloromethane. The combined organic phases were

Waﬁ%‘eh (x;]ﬁ bxéxe[ gﬂr L lfﬁ{gpeds nEj g?%‘él%torgﬁ’lg&?% SiX AR s d ltll%ensub-

t1tldt1-c[oﬁh;ﬁluhdl((mig) [(39)- 3 [ (2-cyanoet hyl ) am no] - 1- pyrrolid
i nyl]-5-quinolinyl]- cycl ohexaneacetan de (0.1 @),

pot assi um hydr oxi de (0.051 g), water (1 nL) and
MS”R'P@EI(JQ}e M3 M;}F)Aere heated within a single node

ovvave Ina sealed 10 nL vial for 100 minutes at
9OC The resulting m xture was dissolved in nethanol

) A O pisotesuatety Daman el rabinoliny - Laesahainy )
glydifie
N—[(3S)-1-[6—Chloro-5-[(cyclohexylacetyl)amino]-2-quinoliny1]-3-pyrrolidiny1]-glycine
ethyl ester (Example 85(a)) (100 mg), 1M sodium hydroxide (0.422 mL) and methanol )
mL) were stirred for 12 hours before reaction was acidified with 1M hydrochloric acid and
volatiles removed under vacuum. Purification (SiO,, 7M ammonia in

methanol:methanol:dichloromethane 1:4:95) gave the title compound (0.028 2)

"H NMR (400 MHz, CD;OD plus 1 drop of NaOD (40% in D,0)) 5 7.95 (1H, d), 7.57
(1H, d), 7.52 (1H, d), 6.91 (1H, d), 3.85-3.73 (2H, m), 3.65-3.57 (1H, m), 3.55-3.43 (2H,
m), 3.24 (2H, s), 2.40 (2H, d), 2.32-2.23 (1H, m), 2.01-1.89 (4H, m), 1.82-1.74 (2H, m),
1.74-1.67 (1H, m), 1.42-1.20 (3H, m), 1.19-1.08 (2H, m).

MS: APCI(-ve) 443.4 (M-I).

m.p. 257-259°C

Example 86
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met hanol (0.7M 50 nL). The residue was further

purified on a Varian(r) NH2 cartridge washed with
woredohamshs (50 nl) and eluted with acetic aci d: Pet/bERV04/000836

(10:90). The solvent was renoved under vacuum and the

residue triturated with hot nethanol, cool ed and

filtered to afford the titl&%onmpound (7 ng). 15 'H

NVR (400 MHz, d6-DMSO S 9.76 (1H, s), 7.84 (1H, d),
N-[Z-[@5)-31K2-H})droxXyetRydininodl - pyreoRding Il H-nthyl 3-q@indlifyd]-

gH, m, 3.67-3.58 (IH, m, 3.57-3.49 (1H, m,
cyclohgxancagetapyde 1y 2 85.2.80 (2H, n), 2.36-2.30 (4H,

nm, 2.19-2.10 (111, m, 1.91-1.77 (4H m, 1.74-1.67

(2H, m, 1.67-1.60 (1H m), 1.32-1.13 (4H m,

1.10-0.99 (2H, m.

Exanpl e 88

N-[6-Chl oro-2-[(3S)-3

N-[ 2- (3S) - 3- Ani

-pyrrolidinyl]-6 Ui i nyly] - cycl ohexaneacet a

mde (Exanple 31) (0.18 g) Ntristhpl am ne (0.108 ni)
and di chl or onet hane (15 niL) [ co to 0C
foll owed by the addition of trifluoroacetbglanhydride
(0.078 nL). The reaction was allowed to Warmto room
tenperature and stirred for 1 hour. VWater (10 nL) 5
was added and t he organi ¢ phase separated. The

a) N-tiriYletbyl-2f GRivi3e (mejlaylsnlfomyboxylohpprtolidingd]- Srqmindlinyl]-

si due puri.fied by HPLC (Symmetry - 0. 1% aqueous
cye ﬁ%ﬁﬁeﬂﬁ‘gﬂ%‘i‘? ate / acetonitrile). Further

Prejpu#éd Adceftfih@td 188 nethG dfaRbmpledI2a)Cadihg NORE (3R 3hyiddxy-1-
pyrrvglitdirlllyl]-6-methy1—5-quinoliny1]-cyclohexaneacetamide (Example 84) (0.545 @),
methanesulfonyl chloride (0.23 mL), triethylamine (0.62 mL) and dichloromethane (20
mL) to afford the sub-title compound (0.4 g).

MS: APCI(+ve) 446 (M+H").

b) N-[2-[(35)-3-[(2-Hydroxyethyl)amino]-1-pyrrolidinyl]-6-methyl-5-quinolinyl]-
cyclohexaneacetamide

Prepared according to the method of example 33(b), using N-[6-methyl-2-[(3R)-3-
[(methylsulfonyl)oxy]-1-pyrrolidinyl]-5-quinolinyl]-cyclohexaneacetamide

(Example 86(a)) (0.16 g), 2-amino-ethanol (0.065 mL), and acetonitrile (4 mL).
Purification (SiO;, 7M ammonia in methanol:methanol: dichloromethane 1:2:99 as eluant)

gave the title compound (0.06 g).

'H NMR (400 MHz, CDs0D) § 7.95 (1H, d), 7.59 (1H, d), 7.43 (1H, d), 6.89 (1H, d), 3.87
(1H, dd), 3.80-3.73 (1H, m), 3.69 (2H, t), 3.64-3.57 (1H, m), 3.53 (1H, quintet), 3.46-3.41
(1H, m), 2.82 (2H, td), 2.41 (2H, d), 2.36-2.26 (1H, m), 2.30 (3H, s), 2.00-1.86 (4H, m),
1.83-1.76 (2H, m), 1.75-1.68 (1H, m), 1.43-1.22 (3H, m), 1.22-1.09 (2H, m)
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nmet hanol (50 nL) and then with acetic acid: nmet hano

(10:90), afforded the title product (0.018 g). 10 'H
WORMR4(d305 MHz, d6-DVBO) S 9.77 (1H, s), 7.85 (BEX/SED0P4/000836

7.56 (1H, d), 7.49 (1H d), 6 96 (1H, d), 4.21-4.13

(1H, m, 3.83-3.75 (1H, m 3.71-3.63 (111, m,

3.58-3.50 (1H, m, 3.43- 356(1H m, 2.32 (2H, d),

2.27-2.17 (1H, m, 2.00-1. 89 (1H, m, 1.86-1.77 (3H,
hdSﬂAPCH@4%54HIBZNEﬂHm , 1.67-1.60 (1H, nm, 1.32-1.11

n} 1.10-0.98 (2H m. 15 MS: APCl (+ve) 519.1

mP( W%Z Gt p. 178-200 C Exanpl e 89

N-[6-Chl oro-2-[(3S)-3-]

[[ (et hyl sul fonyl ) am no] car bonyl ] am no] - 1- pyrrol i di nyl
Exdmple 870 qui noI [ nyI ]- cycl ohexaneacet arri de O HN" W C

- - Os- ONJ[2-](39)-
NGt Chlargrdy evelohesyinestybamis ghinaistlohexensbidinale
e 25 (Exanple 31) (0.15 g) and
net hyl sul f onyl ) - car bam ¢ aC| d ethyl ester (0.065 g)
were WO 2004/ 106305 PCT/S 0Q4/ 000836 159 heated with
a single node nicrovg Jeal ed 10 niL vial for 30
m nutes at 130 C. " was purified on a
Varian(r) NH2 caHN' dge”wasted with nethanol (50 ni)
and eluted gcetic acid: nmethanol (10:90) to
afford the t4 (0.016 g). 5 1H NWR (400 MHz,
d6-DMSO) S 9. 77 7.86 (1H, d), 7.56 (1H, d),

7.49 (1H, d), ¢ . _B.83-f.76 (1H, m),
4.33-4.25 (1H, m, 3.8&3.7@_
m,

ala

, 3.66-3.55 (2H,

a) 3-[(35)-3-Pyrrolidinylamino]-propanenitrile
3-[[(3S)-1-(Phenylmethyl)-3-pyrrolidinylJamino]-propanenitrile (as described in
WO02000075137) (0.6 g), 20% palladium hydroxide on carbon (0.15 g), 1,4
cyclohexadiene (3 mL) and ethanol (2 mL) were loaded into a 10 mL microwave vial,
capped and heated at 100 °C for 90 minutes within a single mode microwave. The reaction
mixture was filtered and the volatiles removed under vacuum to afford the sub-title

compound (0.304 g).

MS: APCI(+ve) 140.3 (M+H").

b) N-[6-Chloro-2-[(35)-3-[(2-cyanoethyl)amino]-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide

N-(2,6-Dichloro-5-quinolinyl)-cyclohexaneacetamide (Example 1 (a)) (0.4 g), 3-[(35)-3-
pyrrolidinylamino]-propanenitrile (Example 87(a)) (0.3 g) and triethylamine (0.6 mL) were
heated within a microwave in a sealed 10 mL vial for 60 minutes at 120 °C. The volatiles
were removed under vacuum and the mixture purified (SiO,, methanol: dichloromethane

1:99 as eluant) to give the sub-titled compound (0.25 g).
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3.47-3.39 (1H, m, 3.18 (3H, s), 2.32 (2H, d),

2.27-2.17 (1H, m, 2.01-1.90 (1H, m, 1.88- 1.77 (3H,
wWorpgo4106385 1. 67 (2H, nm), 1.67-1.60 (1H, m, 1. 3PCTWSH204/000836

(4H, m, 1.13-0.98 (2H, m. MsS: APCl (+ve) 508.1

(MrH+) . 10 mp. 303-307 C Exanple 90

N-[2-[(3S)-3-Anm no-1-pyrrol il87nyl ] -6-chl oro-5-quinolin

yl ]-cycl ohexanepropanamde OHN Cl ~ ~ NN NH2 15

a)

N- (2. 6-di chl oro-5-qui nolinyl)-cycl ohexanepr opanam de
hdsPA&E%@é@)ﬁﬁbéﬂﬂﬁﬁB)to t he met hod of exanple 62(a),

usi ng 2, 6-di chl oroqui nolin-5-amne (exanple 1(d))

(0.5 g) and cycl ohexanepropionic acid (1.2 nL). The

c) N-¢88)-1i[6eChlogs-5(dyalohexylcetiBainind]&-gainaligdy \3spwadtolidinkl]- /-
acetone. The precipitate was further washed with water
alaning then ether to give the sub-title conpound as a

. : 5
ST A M A i
cycldBekamhoetdmisit (A1 12, pobddsiun) hyddogide (0.8%1 §)2Haten)1 nidH al®methanol
Cl (+ 51.2 (M- : i : .

@it e i bynesteddmiorowsiaingsilsd 40 mlotish{rIon
minvfgég%lﬂ SpRNEPHORAN NS Atk MR wACHAHRRAGR nRikhsF28 M PARBRRfied on
a VaH{® 6O cartrivige,-washed withi mgthdnod Y50 mlﬁémd]elpteidpgiﬂamm:imnia in

Ex le 9 0. 24 , (S)-3- am A di i
metfi@w? 38-_5 M. éﬁé@i ijéleﬁﬁig‘%’? e @%@hfr a%”f‘m’b% Yapn i Gopidee
wasﬁ@@ Wt théthhdol W@ GRd glgteﬁtwi D&l Qci?frﬁ%tﬁﬁrﬁag@ﬁf%)? g‘lél% solvent

our. e res preci pitate was ered and
wasvasioeed uwnden vaaetomd the kresidue tgiturated withdwn netlandl, cooled and

L Purification (Si02, 5

fﬂtﬁ‘?%‘{??aeﬁ I¢ gfectﬁfeoqomﬂgﬁ%W'i et hyl ami ne 3:97:0.5) gave
the title conmpound as a colourless solid (230 ng). 1H
NVR (400 MHz, DMSO S 9.77 (1H, s), 7.86-7.83 (1H, d),

"H NVES (4005MHz 1 &-DNJSO)B 9486 (1H, s), 7.84 (1H, d), 7.55 (1H, d), 7.47 (1H, d),

6.95 (1H, d), 3.75-3.68 (1H, m), 3.67-3.58 (1H, m), 3.57-3.49 (1H, m), 3.48-3.41 (2H, m),
2.85-2.80 (2H, m), 2.36-2.30 (4H, m), 2.19-2.10 (1H, m), 1.91-1.77 (4H, m), 1.74-1.67
(2H, m), 1.67-1.60 (1H, m), 1.32-1.13 (4H, m), 1.10-0.99 (2H, m).

MS: APCI(-ve) 457.2 (M-H").

Example 88

N-[6-Chloro-2-[(35)-3-[[(trifluoromethyl)sulfonyl]amino]-1-pyrrolidinyl]-5-

quinolinyl]-cyclohexaneacetamide

Cl
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7.46 (1H, d), 6.93-6.91 (1H, d), 3.70-3.64 (3H, m,
3.56-3.55 (1H, m, 2.46-2.42 (2H, t), 10 2.16-2.14
W@ 2044/108305 1. 85-1. 53 (8H, m, 1.32-1.1(5H, n), BCESEDIBEH0836
(2H, m. Ms: APCI (+ve) 401.2 (MtH+) Exanple 91
N-[ 6- Chl oro- 2- [ et hyl [ 3- (et hyl ami no) pr opyl ] ami no] - 5- g
ui nolinyl]- 15 cycl ohexanepré%anam’ de O HNCI N NN
H 20 Prepared according to the nethod of exanple
N-[24(35)-3- Asiimey 1y (1B]iGingli] dht oo- Squinolingli-oydiphexaneacetamide

(Ex%}yn&i O&SR@Q&% gtFlan | de &E@%)egr?do&gglog%getﬁgne ()15 mL) were
cooldd t810PE EIMBWARL §Pind aH&hon b rthflh&%&ée@i@ ahRy e (0.078 mL). The

nmet hanol : di chl oromet hane: triethylamne 5:95:0.5
readtign| waseadlowed PRErm Sy moet teynperduit%ndgusedifor 1 hour. Water (10 mL)

was fldee e BTt pe S icormbine phiga i were
con8&rt MG AndGh® r&Rind unﬁ}:d bg ?}' mm&dy - l%laq?leg@s dndonium
d), 7.65-7.63 (1H, 59 (1F, bs), 7.22-7.2 (1H

aceidje / @etonitgle) AFuribiey pm)flca.tzlos 912, Grria GHVH, cartidue? elbing RMith

met:%lljncﬁ gg)@/ ;. 38%{%\%{1]‘[;?%)%88 %élggg%ggg)l %gip(g)z ?ffgfdgg th(thiLtIA'e’ product

(oollgegg 1.62(5H, m), 1.59-1.53 (214, q), 1.33-1.10(4H,
0.96-0.85 (2H, m. Ms: APCl (+ve) 417.2 (MrH+). 5
Exarrpl e 92

o N A i & DRSORFATT (B &, s8] P36 kidYE) 208, o)
6.96 (1H, d), 4.21-4.13 (1H, m), 3.83-3.75 (1H, m), 3.71-3.63 (1H, m), 3.58-3.50 (1H, m),
3.43-3.35 (1H, m), 2.32 (2H, d), 2.27-2.17 (1H, m), 2.00-1.89 (1H, m), 1.86-1.77 (3H, m),
1.75-1.67 (2H, m), 1.67-1.60 (1H, m), 1.32-1.11 (4H, m), 1.10-0.98 (2H, m).

MS: APCI(+ve) 519.1 (M+H").

m.p. 178-200°C

Example 89

N-[6-Chloro-2-[(35)-3-[[[(methylsulfonyl)amino]carbonyl]amino]-1-pyrrolidinyl]-5-

quinolinyl]-cyclohexaneacetamide

Cl

N-[2-[(3S)-3-Amino-1-pyrrolidinyl]-6-chloro-5-quinolinyl]-cyclohexaneacetamide
(Example 31) (0.15 g) and (methylsulfonyl)-carbamic acid ethyl ester (0.065 g) were
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NN ~ NH
N- (2, 6- Di chl oro-5-qui nolinyl)-cycl ohexanepr opanam de

w@ Eboarmd3es 90(a)) (0.16 g), 1 10 pi perazi necar bPXESE04/000836
acid, 1,1-dinmethylethyl ester (0.34 g), triethylamne
(0.15 nL) and tetra-butyl amoni um brom de (80 ng)
were heated at 140C for 1 hdd? in a mcrowave. The
resulting precipitate was filtered and then washed

heavddt witlag einglei thodd midrowgvevia azeslod 10 mIT hiab for$0lmhidtuteast 130°C. The
di ssol ved_in di chl oronethane and trifl uoroacetic acid

residye we§ padedomie Y arian® Nidpeasiridgn weshad wish methasel (SP@eleand
clutp BT £ERERAE! e%hztn%i (&pétg 4 affol{dﬂﬁg u@%@f gﬂ&g@ n(ﬁé 0 der

vacuumto ryness y -
0. 1% aqueous trifluoroacetic acid:acetonitrile
nmet hanol and

BB h A PASORS R SHoD, B86 61 habh ] 64U, Dnasd (1K, )

6. 9%1& %g’%ygjﬂ%rx@l{‘,@ﬁ 4)%§@kf8ga)7§gg (411-1’*83'3"\’568 A% 2H, m),

3.47- 3%(731;5&)%11%(312)3) 2t7§21&2H ?(Zﬂe 1(72&[—12&2,9 2. g%g)o?(%%Gm) 1.88-
177 {3 §.75° 567 (diam. gr-£6 661, 100 Ty FLG 6. 57088 (28, m).

Mst AP gﬁ +ve) 401.2 (MW . WD 2004/ 106305
CT/s% %)4/006 162 Exanple 93

mpl\l-3{>13-30}1?(bro 2-[(39) - 3-[(2- hydroxyet hyl ) ani no] - 1- pyrr ol

i di nyl]-5-quinolinyl]- cycl ohexanepropanam de 0 HN Cl

NH NNN, ~ Od 5 Prepared according to nmethod of
EX;ﬁﬁ e50(a) usi ng N-[2-(3-am no-I-pyrrolidinyl)-6-

or o- 5- qui nol i nyltl;n E/C| ohexanepr opanani de ( Exanpl e

N-[Qd@@)-)’j Amn_m-lg)yrrqh y11-6-chloro-5-quinolinyl]-cyclohexanepropanamide

but yl di net hyl si |l yl oxy) acet al dehyde (51 L) and sodi um

triacet oxyborohydride (0.13 g).

0O

HN
Cl

X
~
N I\Q,NHZ

a) N-(2,6-dichloro-5-quinolinyl)-cyclohexanepropanamide

Prepared according to the method of example 62(a), using 2,6-dichloroquinolin-5-amine
(example 1(d)) (0.5 g) and cyclohexanepropionic acid (1.2 mL). The resulting precipitate
was filtered and washed with acetone. The precipitate was further washed with water and

then ether to give the sub-title compound as a solid (0.248 g)
'H NMR (300 MHz, DMSO) & 8.28-8.25 (1H, d), 7.93 (2H, s), 7.69-7.66 (1H, d), 1.78-
1.53 (8H, m), 1.31-1.12 (5H, m), 0.98-0.86 (2H, m).

MS: APCI(+ve) 351.2 (M+H").

b) N-[2-(3-Amino-1-pyrrolidinyl)-6-chloro-5-quinolinyl]-cyclohexanepropanamide
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The crude m xture was purified (Si02,

nmet hanol : di chl or onet hane 2:98) and the product 10
wale@snbesex] i n di chl oromet hane. Trifl uor oaceti cP@EISER004/000836

(0.2 nm.) was added and the reaction mxture stirred

at roomtenperature for 48 hours. The reaction m xture

was concentrated under vacl@n and the residue

purified (Varian SCX cartridge using nmethanol and then

N-(2,69iahioros-guinolingl)egclohex ankhrCpdanias (Eoc.anQalé%)(a})L(eQa%) (S)-3-
aun BGRB8 S Y pnipeg) T b Y EraRpAss mAdgtonitile and
heaf(é% ﬁ%@@b i a%nitRovkake) fglsi hmga 410 gesgl%gé Elgem%)tate gsaQ Hltbred%and then

d), 7.47-7.45
wasBedwith4cgtemifrilafo gvet t(rmvln solid P?m:ﬁﬁatﬁ)m@l@zH t ) ) .

metﬁ?noﬁglc@g%%m%\‘%eﬁmemy][ ]3 A‘(%'gg % ﬁézlg&%c?rm_ as azrglourless

sollam
2-[(39)- 3Amno|-pyrroI|d|nyI] 6- chl oro- N- (2- cycl ohex
yl ethyl)- 5- quinolinecarboxam de, ditrifluoroacetate

' W?@ﬁ’%ﬁaﬁ% G bt S g ahary sF Uk &, 7.46.

7.46 @, dﬁitmd 69&*@1}1”&15)( 3.70-3%%4 (311 ?n)'VBISB ﬁ%tﬁ{l% varg. Agsied )

to a solution of br onp- 6 OI‘O-C]UI nol i ne

2.1¢-3A4f bl o). de¥ ot 4P (GH! m),tlhfé'l iré(ﬂiédnbﬁ WeiBH 42H oh).
C tr 1967, 4, 410) (0.3 in dr
MS{RF?%(%%%H&I%&?Q)S 78C under nitrogzan.( Theg)r eact | o%

m xture was stirred at 78C for 10 m nutes and then
carbon di oxi de bubbl ed through for one mnute. The
Exampledlon nmixture was stirred at -78C for another 10

G S oo A ANORAEL S,

cyclohexareprajandmidder vacuum and the resi due was
partitioned between water and et hyl

HN
Cl

Prepared according to the method of example 90(b), using N-(2,6-dichloro-5-quinolinyl)-
cyclohexanepropanamide (Example 90(a)) (0.16 g), N,N’-dimethylpropanediamine (0.3
mL) and triethylamine (0.1 mL). Purification (SiO,, methanol:dichloromethane:
triethylamine 5:95:0.5 followed by HPLC, Symmetry - 0.1% aqueous trifluoroacetic

acid:acetonitrile) gave the title compound as a solid (70 mg).

"H NMR (400 MHz, ds-DMSO) & 9.85(1H, s), 8.43 (2H, bs), 7.91-7.89 (1H, d), 7.65-7.63
(1H, d), 7.59 (1H, bs), 7.22-7.2 (1H, d), 3.77-3.74 (1H, t), 2.93-2.91 (1H,), 2.58-2.55 (2H,
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acetate. The aqueous |ayer was freeze dried to give
the sub-titled conpound as a solid (0.3 g). 1H NWR
W@ 3®d/10435 d6-DMSO 5 8.84-8.82 (1H, d), 8. 29-BCRIEAL4A)00836
d, 7.77-7.74 (1H, d), 15 7.61-7.58 (1H, d),
7.51-7.47 (1H m. Ms: APCI (+ve) 208 (M+H+). b)
6- Chl or o- N- (2- cycl ohexyl et hylb} - 5- qui nol i necar boxani de
Oxal yl chloride (0.3 nL) was added to a suspensi on of
t), 235% tﬁH),rn?}, QAQE%.M(ZH;e); ﬁ.lr%okyB i(ﬁH 201. wdﬂxﬁzgfd{gaﬂp I1§59-1.53 (2H, @),
4 0, ip dich|l oronet hane and 2 drops o
13%“\]@(%@ m% MérHd8):  The reaction mixture was
Mss%p'dlgg,e?gﬁ@m}pyperature for 1 hour then evaporated
to an oi The resi due was added to
cycl ohexyl et hyl am ne hydrochl oride (0.33 g) and
tr| E‘Td‘%l amine (0.6 nL) in dichloronethane and then
roomtenperature for 1 hour. Water was
N-[Gﬁigllﬂ@r@&ﬁtliﬂiﬁerﬁﬁﬁfrzi)@ﬂum%y Y %ﬁeﬁiﬂeﬁ&ﬁzﬁ&nﬁﬂkh
di chl or oret hane he conbi né 5 organics were dried
and concentrated. Purific&ion (Si02, ethyl acetate:

i sohexane 50:50) gave th sub titled conpound as a
solid (0.115 g). WO ZQQN 106305 Re 52004/ 000836 164

(1H, m,

3 DAL ) 7.84-7.81 (1H,
d), 7.67-7.63 (1H, m J9- 3. 6(2H q), 1.76-1.62
(5H, m, 1.50-1.35 @ £ 30-1~07 (3H, m,
0.96-0.85 (2H, m. M APCl (Mve) N17.3 (MrW. 5 ¢)
6- Chl or o-5-[[ (2-cycl ohexyl et hyl ) ajm nol\ﬁfr bonyl ] - 1- hydr
oxy- quinolinium Peracetic acid , 36-40%in
acetic acid) was added to 6-chloro-N-(2-
cycl ohexyl et hyl ) - 5- qui nol i necar boxam de (Exanpl e

R Rt i i SLERS
p1peraanb¢amhmmyhx aeidel hatimeshyiet] 2ein034 &), ma@yndnmo 15 mL) and

| fi te so] ut| on an&then extracted w
tetraT lpgieatuy promids, S0gpghweredeatzd @bl%%@ﬂléwmnvaamowave
I,
kP gPHARESRL R ieh UL VAol BBy o give oo T
solidovgsalissdlvad iradishibtcdne(tﬂarﬁ&ng)tnﬂmbiowdﬁc (@81dQ 1 vhiz) was added. The

reac‘gwglfmg(?%% wag IS—P at rooél tempex)afure for% h%u?s3 th(e%x conce?ntrated under

8.73-8.70 (1H, t)C

vacuum to dryness. Punflcatlon (HPLC, Symmetry - 0.1% aqueous trifluoroacetic
acid:acetonitrile followed by Varian SCX cartridge using methanol and then 10% ammonia

in methanol as eluant) gave the title compound as a white solid (30 mg).

'H NMR (400 MHz, DMSO) § 9.79 (1H, s), 7.86-7.83 (1H, d), 7.58-7.56 (1LH, d), 7.48-
7.46 (2H, d), 7.28-7.26 (1H, d), 3.61 (4H, t), 2.8 (4H, m), 2.49-2.42 (2H, t), 1.79-1.53 (7H,
m), 1.36-1.1 (4H, m), 0.96-0.85 (2H, m).

MS: APCI(+ve) 401.2 (M+H").
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15 7.89-7.86 (1H, d), 7.61-7.55 (2H, m), 3.4 (2H q),
1.90-1.62 (5H, m, 1.50-1.35 (3H, m, 1.25-1.09 (3H,
wWorpgo400@6s 0. 85 (2H, nm). MsS: APClI (+ve) 333. 3 ( MMN/SE2P4/000836

2, 6-Di chl oro- N- (2- cycl ohexyl et hyl ) - 5- qui nol i necar boxam
i de 20 Phosphorous oxychloride (2 nL) was added to
6-chl oro-5-[[ ( 2- 162
cycl ohexyl et hyl ) am no] car bonyl ] - 1- hydr oxy- qui nol i ni um
;(:Ephml e 94(c)) (0.089g) and the m xture heated at

hours. The reaction m xture was concentrat ed

N-{Gridloro 2R e i daylinmaiad b - HBY - STenotinyL)

fideacted with ethyl acetate and the
(chgﬁggﬁag'@rganlcs dried filtered and evaporated give
the sub titled conpound as asolid 25 (0.079 g). M
APC|(+ve) 351. 4 (M+H)
2-[(3S) - 3- Ami no- I-pyﬁpolldlnyl] 6- chl oro- N- (2- cycl ohex
ylethyl)- 5- 30 quinglnecar boxani de,
ditrifluoroacetatt 3
exanpl e 90(b)
cycl ohexyl et h
94(d)) (0.079 9) 8 2004/10

PCT/ SE2004/ 000836~_2&5apFn ol i |ne (0.05 g) and
triethylamne (0.031 nmLW g&d B € Was
concentrated under reduced p re and purlfl ed (HPLC

Symmetry, 0.1% aqueous trifluoroacetic

Prepared aénbgdlﬁgl tdonilzihedaﬁ eﬁilmplﬁ tSI)(at) Cusgig\N- [RJOEatﬂlﬁd-Q-pyrrohdmyl) 6-
oun .
cmwﬂ%’ -qyEel m}fﬂ @Dfqu@mn%wanm (Exalzlplfﬁoﬂaby ©32 335 (tms 2

buipeshlobhach b o Sy g e S8R dige 00 0

Tharmdd mpGurt. vas(EBiHfied)SiD4Mhethadgl3ihlajomethadd 2108) 264 the product

d1ssg(%pg g)romgt%ane l:priﬂuo%sacetﬁnglcq © Vf 2‘11LA)' %Las adslelz\g- an the reactlon
rmx'ﬂh% GQrifeBd 951%01% télﬁéé)atu%e E((rZISer‘ﬁfso A%E }é&}éﬁ(}ﬁﬂﬁitﬁfy\%s éoneé‘l{trated

rolidinyl]-5-quinolinyl]- cyclohexaneacetam de
under vacuam and the residue purified (Varian SCX cartridge using methanol and then

usi

10% ammonia in methanol, HPLC Symmetry, 0.1% aqueous ammonium

acetate:acetonitrile) to give the title compound as a solid (0.018 g).

"H NMR (400 MHz, dg-DMSO) & 9.76 (1H, s), 7.84-7.82 (1H, d), 7.55-7.52 (1H, d), 7.47-
7.45 (1H, d), 6.92-6.90 (1H, d), 3.6-3.4 (6H, m), 2.6 (2H, m), 2.46-2.42 (2H, t,), 2.15-2.07
(1H, m), 1.89-1.53 (8H, m), 1.36-1.1(5H, m), 0.96-0.83(2H, m).

MS: APCI(+ve) 445.2 (M+H").

Example 94
2-[(35)-3-Amino-1-pyrrolidinyl]-6-chloro-N-(2-cyclohexylethyl)- 5-

quinolinecarboxamide, ditrifluoroacetate
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N-[ 6-Chl oro-2-[(3S)-3-[(2-hydroxyethyl)thio]-1-pyrrol
waleowh1de3ds qui nol i nyl ] - 15 cycl ohexaneacet anm dePCT/SE2004/000836

Mer capt oet hanol (0.073 nlL) mas added to

N-[ 6-chl oro-2-[ (3S)-3- [(neth sul fonyl ) oxy] - 1-

pyrrolidinyl]-5- qU|noI|nyI] cl ohexaneacet am de

(Exanple 33(a)) (0.1 g) and potassium carbonate (0.24

g) in dry NN-dineth Iforhanlde The reaction mxture

was heated at 60C 2 S r 2 hours and then

partitioned between wé acetate. The 20

combi ned or gani G werLs pri ne, dried and

concentrated. Puri i

met hanol : di chl or oneg

sub-titled conpound as ] 5 VS:

APCI (+ve) 448.1 (MrH+). WD 2004 106305 2

PCT/ SE2004/ 000836 166 b)

N-[ 6- Chl oro-2-[(3S)-3-[(2-hydroxyet hyl)sul fonyl]-1-pyr

rolidinyl]-5-quinolinyl]- cyclohexaneacetam de

a) 6@?2?&8%@6{1&}&%0& Ohe4cigl. 1.25Min nethanol) and

fonylinidazole (0.081 g) were added to

ten—BuMhmmnm (6 mlf, (1373)4 i3-flepnb) daadded by & yelhtiod ofl Sﬁypmo’rﬁ-

et oSl O P AR PR S A AR R sy
19672 4800(0e0:)dR\MFy fefrakferafiganldy!-$87¢1 iR yiflfapsh dEhe(IQacﬁﬁn mixture

was carefully added. The reaction ni xture

was au%re@vetd—ﬁ%c\fgrr H mpwtt@ amééhm @ﬂw dpride bablledh rlgﬂlﬂghafﬁa one
min t'gifenl% cti Q%h&?lﬂk e%lts % éi 8?18 h%f 16’ Hm?lﬂgse%dttﬁeén water (3

was f enove ressure an
mL)added Bhel raaogion mﬁkm&stvagi algvieal tdlwzhhmmmsablmananpai’amre,
conbi ned organics 10 were concentrated under vacuum

conqﬁmrawefi@afiwﬁme@ opd thegesidyrow agpafii Wepnevatepnd gthyl

acet%H“ma?%g%ﬁ%sV% éfﬁ!&v%%ﬁéﬁéﬁgg] ﬁ'% sfbS Stﬂ)leﬂ goﬁlgo%sga) solid (0.3

9). (1H, d), 7.60-7.57 (1H, d), 7.53- 7.50 (1H, d),
7.04-7.00 (1H, d), 5.22-5.18 (1H, t), 4.19-4.14 (1H,
q), 3.87-3.60 (7H, m), 15 3.37-3.33 (1H m, 2.4 (2H,

s I‘@MR éo@%aﬁz 3 MK0) §)8.84L8 831116, 606l (1L -39 17924 (1H, a),
7. 61-7 58 (lH 'd), 7.51-7.47 (1H, m).
MS: APCI(+ve) 208 (M+H™.

b) 6-Chloro-N-(2-cyclohexylethyl)-5-quinolinecarboxamide

Oxalyl chloride (0.3 mL) was added to a suspension of 6-chloro-5-quinolinecarboxylic
acid (example 94(a)) (0.3 g) in dichloromethane and 2 drops of N,N’-dimethylformamide.
The reaction mixture was stirred at room temperature for 1 hour then evaporated to an oil.
The residue was added to cyclohexylethylamine hydrochloride (0.33 g) and triethylamine
(0.6 mL) in dichloromethane and then stirred at room temperature for 1 hour. Water was
added and the reaction mixture was extracted with dichloromethane. The combined
organics were dried and concentrated. Purification (SiO,, ethyl acetate:isohexane 50:50)

gave the sub titled compound as a solid (0.115 g).
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M5: APCl (+ve) 480.1 (MtHt+). Exanple 96
N-[6-Chl oro-2-[(3S)-3-cyan-I| -pyrrolidinyl]-5-quinoliny
wo reoggradzohexaneacetanide HN O CI N N CN 20 LPCTBEQU4/000836
cyanide (4 nL, 0.5Min DW) was added to
N-[ 6-chl oro-2-[(3R)- 3- hydroxy-1 -
pyrrolidinyl]-5-quinolinyl] 16¢cl ohexaneacet ani de
(Exanmpl e 33(a)) (0.21 g) in N, N - dinethylformm de.
"H NDAR 1(3GCMED) dgFDMSG’))ES B3 - SJ%atleHj nal), 868G.T®(1H,Q), i801l1r$04&H m),
%Ieﬂ 25 sol ution of sodi um bicarbgnate was
78578 QR R 2o 365 b BRé SR Dud IR Ik ved 1.50-1.35 (L
836 167 acetate. The
m)%%éﬁzg%rrélgﬁr%ﬁgﬁ\%g?gﬁ%% hed with brine, dried and
MSc acHGtveaBEA3 (MREE).fi cati on (Si 02, iso-hexane: et hyl

acetate 1:1 as eluant) gave the title conpound as a
solid (0.066 g). 5 1H NWVR (300 MHz, d6-DMSO) 5 9.78

c) d-@h!lors)s J[ZZ-%Jh&gleﬁﬂﬂbmﬁﬁl H]cZar?@nﬁ] 5711341%6!9 qumgh#&m

6.99 (1 3.92
Pergceim .agldgg IZII.H 36m#0%1in 8®3t1_[$ @Rl (vais,addgd to GciiorotVG2- ( 5H,

7.1
CYCK%“{?%@Y@?G 8\S18°§‘)‘i°ﬁ%’8§5%‘rl‘%‘%m B tonnle R PLT eidfaesiin qeicand the
reactipmi Iﬁﬁtucrﬁl ¥litre@atrd6inl teinparhdure overight) THE réaton Pik¥ir&SvadNvashed
N O
with a 10% sodium sulfite solution and then extracted with dichloromethane. The organics
were washed with water, dried and concentrated. Purification (SiO,, methanol:ethylacetate

5:95) gave the sub titled compound as a solid (0.05 g).

"H NMR (300 MHz, ds-DMSO) 5 8.80-8.77 (1H, t), 8.64-8.63 (1H, d), 8.57-8.55 (1H, d),
7.89-7.86 (1H, d), 7.61-7.55 (2H, m), 3.4 (2H, q), 1.90-1.62 (5H, m), 1.50-1.35 (3H, m),
1.25-1.09 (3H, m), 0.96-0.85 (2H, m).

MS: APCI(+ve) 333.3 (M+H").

d) 2,6-Dichloro-N-(2-cyclohexylethyl)-5-quinolinecarboxamide

Phosphorous oxychloride (2 mL) was added to 6-chloro-5-[[(2-
cyclohexylethyl)amino]carbonyl]-1-hydroxy-quinolinium (Example 94(c)) (0.089g) and
the mixture heated at 60°C for 2 hours. The reaction mixture was concentrated under
reduced pressure and added to water. The aqueous was extracted with ethyl acetate and the
combined organics dried filtered and evaporated give the sub titled compound as a solid

(0.079 g).
MS: APCI(+ve) 351.4 (M+H").

e) 2-[(35)-3-Amino-1-pyrrolidinyl}-6-chloro-N-(2-cyclohexylethyl)- 5-
quinolinecarboxamide, ditrifluoroacetate

Prepared according to the method of example 90(b), using 2,6-dichloro-N-(2-
cyclohexylethyl)-5-quinolinecarboxamide (Example 94(d)) (0.079 g), (S)-3-
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2-(3-Am no-1-azetidinyl)-6-chloro-N (cycl ohexyl net hyl)
WO 2009006303 | necar boxam de  3- Azeti di nyl - car bam BCEHSE2804/000836

1,1-dimethyl ethyl ester (0.5 g) was added to

2, 6-di chl oro- N

(cycl ohexyl met hyl ) qui nol i ne-1®Scar boxani de ( Exanpl e

43(a)) (0.28 g), tetra- butyl anmoni um brom de (0.28 Q)
amirogytrolidinb yd.05rgNend @ethytnling (0.68 €PN TH efotiof ribdure Was

reaction mxture was heated at 120C in a m crowave for

concepiprfpd undss sediced Pss Ui et ptmflqde@i;t’éébsm@ggw(b 1%ragueous
B o L 20kl LR o o
di chl oronet hane and trifl uoroacetic aC| d (1 nL) added.

‘o R EREME, comashTa ias QHubORe T G ety SRCHID, 7.65-7.62
(QIBHRPRI13-7.00 (81,023 4ﬁ r 12ée' ﬁ@,ﬁ% § 581, 1, d), 2.38-2.32(1H,

cartridge using net hano Y anmo
m)yei4dHon), 764 .6diE guh!l 146{1| HFHcopb2dd . 1264, mp 0i93-¢.90QH, m).

PCT/ SE2004/ 000836 168 1H NMVR (400
MS%&P,&&VP%Q@F@%M& 60 (1H, t), 7.73-7.70 (1H d),
7.57-7.57 (2H, ). 6.82-6.79 (1H d), 4.28-4.23 (2H

t), 3.89-3.80 (1H, q), 3.71-3.66 (2H, n), 3.18-3.14
Exgpple 95), 1.80-1.34 (6H, n), 1.28-0.91 (5H, n). 5 b)

A8 A B R o

cyclallenhneitetimide
2- (3-amno-I|-azetidinyl)-6-chloro-N(cycl ohexyl net hyl)
-5- qui nol i necar boxam de anple 97(a)) (0.1 g) in
met hanol (1 nL) was addg yl 10 acrylate (0.032
m.). The m xture was s d’at roomtenperature for
20 hours. Sodium hydfoxide (1 nL, 1M was added and
the reaction m xture Was stirred for 72 hours.
Hydrochl oric aci dHND- 5@, 2M was added and the
reaction m'xté e was concentrat ed under vacuum

Purification 2 ' 0. 1% aqueous anmoni um
acetate: acetoni : e the title
conpound as a sol 5 NVR (400 MHz,
d6- DVBO) 88648(1N 71 (1H, d),
7.57-7.49 (2H, m, 6826 \/4’\26H4 21 (2H,

t 3.78-3.68 (3H, ,
a) Iﬁ-:{g hﬁo&%-%g& (3té[l-|2 hﬁglf"b%(ygtl&f)tﬂlgﬁl (ﬂg)rrolildlﬁgl] k. (?Lﬂnsmn
cyclohexaneacetamide
Mercaptoethanol (0.073 ml) was added to N-[6-chloro-2-[(35)-3-[(methylsulfonyl)oxy]-1-
pyrrolidinyl]-5-quinolinyl]-cyclohexaneacetamide (Example 33(a)) (0.1 g) and potassium
carbonate (0.24 g) in dry N,N-dimethylformamide. The reaction mixture was heated at
60°C in a microwave for 2 hours and then partitioned between water and ethyl acetate. The
combined organics were washed with brine, dried and concentrated. Purification (SiO,,

methanol:dichloromethane 3:97 as eluant) gave the sub-titled compound as a solid (0.05 g).

MS: APCI(+ve) 448.1 (M+H").
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M5: APCI (-ve) 443.2 (MH+). 20 Exanple 98
6- Chl or o- N- (cycl ohexyl net hyl ) - 2-
WO 30466308t r azol - 5-yl ) -1-azetidinyl]-5- PCT/SE2004/000836
qui nol i necarboxamide H ON CI NNNNNN H25 W
2004/ 106305 PCT/ SE2004/ 000836 169 a)
6- Chl oro- 2- (3-cyan-| - azeti dlléﬂ) N- (cycl ohexyl net hyl ) -
5- qui nol i necar boxani de A m xture of

b) A- a&mmmm-wsa—sc{whﬁhwyémmmrm} D-F!i)yi“ﬂilidﬁhi{ﬂﬁsllﬁﬂﬁéﬂnyl]-
(exanmple 43(a)) (0.25 g, 0.74
cy%o oxanegestamidea,oni tril e (prepared according to the

Hya%é%ﬁgae%(u@@ AOAL1y E?ﬁﬂﬁ)metﬁﬁ{oi n@;{):] b i ng;un?c}?z%le (0.081

br om and” pot assi um

£) Wermeddupgt oy N [6¥qhdbmdn[e£3w -f2Hedred ety O] 4 4pl51rr@hd1nyl] 5-
and

dded
qup e R an s e Ao TS L1054 ehiromesiind e reaction
miXtee WhOHIS ddwactd @ MSIM‘Q@&HEH”R)% ;Hdég@i %m? Wak garefully

over magnesium sul fate and concerntrate
adqegs The rractiorenhixtiresydsyalloyed 1@ waem mpito geong Edmparmgremvbhu ght and
t er

), TSR B L e s s

preaflird @ndlﬁle Uétﬂis)la}te@ eQiratted WEh aiéﬁl&gmteih%@ THe %&B%d%?gamcs
a soli dba&O 082 . M5 APCl (+ve) 383

WeE: eRcetEniod ‘QWE V%ﬂ\l@xy Pﬁ@flﬁaﬁlo}l (Bi 23n(e1h¢npb¢hph]pmmahgde)z 98 as
elué%tﬁ‘é?\:}éotﬁkglpgcoﬁpoarpd A4 el 0864 5).oxam de To a stirred

6-chl oro- 2- (3-cyano-1 -azetidi nyl)-N(cycl ohexyl net hyl)
1H_l\ﬁ_/IR (300 MHz, de-DMSO) 8 9.78 (1H, s), 7.90-7.87 (1H, d), 7.60-7.57 (1H, d), 7.53-
7.50 (1H, d), 7.04-7.00 (1H, d), 5.22-5.18 (1H, t), 4.19-4.14 (1H, q), 3.87-3.60 (7H, m),
3.37-3.33 (1H, m), 2.4 (2H, m), 2.33-2.31 (2H, d), 1.83-1.62 (6H, m), 1.29-1.02 (5H, m).
MS: APCI(+ve) 480.1 (M+H").

Example 96
N- [6-Chlor0-2-[(3S)-3-cyano-l-pyrrolidinyl]-S-quinolinyl]-cyclohexaneacetamide

Cl

Lithium cyanide (4 mL, 0.5M in DMF) was added to N-[6-chloro-2-[(3R)-3-hydroxy-1-
pyrrolidinyl]-5-quinolinyl]-cyclohexaneacetamide (Example 33(a)) (0.21 g)in N\N’-
dimethylformamide. The reaction mixture was heated at 60°C for 10 hours. A saturated

solution of sodium bicarbonate was added and the reaction mixture extracted with ethyl
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20

qui nol i necar boxam de (Exanple 98(a)) (0.08 g) and

di butyltin oxide (0.017 g) in toluene (5 nL) was
wa@odwedo@ad dot ri met hyl silane (0.08 nlL). The m XPCT/BE2084£000836

heated at 100C for-20 hours after which it was cool ed

and then net hanol added. Thﬁ iolvent was evaporated 20

under reduced pressure, g was added and the

m xture stirred for 5 mnutes before ein
acefatin dap combiagd grataics e washedtvathy b@iled d@ed\ax@c? pancetitiasel.
pur b YR S B LR ) SSE SRR mguna s
solid @).0d6 ¢Y). 033 g) 1H NI\/R (400 MHz, d6-DMBO) 6 10.51

(1H, s), 8.88-8.87 (1H, t), 806803(1H d), 25
7.95-7.91 (2H, n), 7.18 (1H, d), 4.80 (2H n), 4.20

1 6
H%(3(%@h&!iﬁ7%0?£@?)(%78 Qﬁ%} %& 8(8331?5@? 7 r%% 71%%%1% 4), 7.53-
7.500\ECEL, (B VED2-6 26.(1H( &) BtOR-3.5SEGIph g 299-R805 (4H, m), 1. 83| 1. 32 (6H, m),
-Chl oro-2-[(3S)-3-(1Htetrazol -5-yl)-1-pyrrolidiny
124\15[03(%i ng i nyl]- cycl ohexaneacet am de WD 2004/ 106305
MSP@Cﬁﬁggpﬁﬁp 31170 OHN C NN NNN H
Prepared according to the nethod of exanple 98(b),
using N-[6-chloro-2-[(3S)-3-cyano-1 5
E ?%é(lr i di nyl]-5-quinolinyl]-cycl ohexaneacet am de
X le 96) (0.036 g). Purification (Varian NHa
N-[wicmdﬂﬁs [l_'(%tdlkﬁ{&bhﬁ&ﬁ?l)gﬂﬂrﬂﬂé‘dﬂb%n?ﬂlzjqﬁlﬂoﬂﬁilﬂl@%bnaﬁlyl] y:3
eluant) gave the title " conpound solid
alanige NVR (300 MHz, d6- DI\/BO) S 9.77 (I H s), 7. 88 7 85
(1H, d), 7.58-7.55 (1H, 7.50- 10 7.47 (1H, d),
7.01-6.98 (1H, d), 4.1Q (5H, m, 2.33-2.25 (3H,
n, 1.91-0.98 (11H m, 87-0.82 (1H, t). ME:
APCl (+ve) 440.1 ( M+HLy~

O NH

Cl

a) 2-(3-Amino-1-azetidinyl)-6-chloro-N-(cyclohexylmethyl)-5-quinolinecarboxamide
3-Azetidinyl-carbamic acid, 1,1-dimethylethyl ester (0.5 g) was added to 2,6-dichloro-N-
(cyclohexylmethyl)quinoline-5-carboxamide (Example 43(a)) (0.28 g), tetra-
butylammonium bromide (0.28 g) and triethylamine (0.5 mL) in acetonitrile (4 mL). The
reaction mixture was heated at 120°C in a microwave for 1 hour, concentrated under
reduced pressure and purified (SiO,, methanol:dichloromethane 4:96 as eluant). The
residue (0.24 g) was dissolved in dichloromethane and trifluoroacetic acid (1 mL) added.
The reaction mixture was stirred at room temperature for 1 hour, concentrated and then
treated with 7M ammonia in methanol. Purification (Varian SCX cartridge using methanol

and then 10% ammonia in methanol) gave the sub-titled compound as a solid (0.1 g).
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Exanpl e 100 15
N-[6-Chloro-2-[(3R)-3-(1Htetrazol -5-yl)-1-pyrrolidiny

wo peoBAgsv ol i nyl ] - cycl ohexaneacet am de O HN BIT/SE2604/000836
NN N.,,wNN,a)
N-[ 6- Chl oro 2-[ (3R) - 3-cyano- I@pyrrol i dinyl]-5-quinolin
yl ]-cycl ohexaneacet am de epared according to the
rret hod of exanple 96, usi ng N-[ 6-chl oro-2-[(3S) - 3-

[ (et hyl sul fonyl ) oxy] -

WQW%&MSf&%%b&ﬁé&éﬁ%ﬁ%@%@%&?%ez &7 J2H, m),

6.8206.36 (T, cgmizim 2 e, o @@9@680 Q@'zﬁ* 1858 WQ% 14 (2H,

ur|f|ca i on

t), &%ﬂa&b(@ﬁ@@l 289.% ($&hm)). gave t he sub titl e conmpound
as a solid (0.066 g). 5 1H NVR (300 MHz, d6-DVBO) S

9.79 (1H, d), 7.91-7.88 (1H, d), 7.61-7.58 (1H, d),

b) N-A3[6-C
) El [-26 4gﬁgo-§éﬂﬂ(czﬁbheiyl%t}éﬁ éléﬁaléﬂanyn%a %lgiﬁ)’o}ig&b](:g 5|Zet1dlnyl]-
ineyy . MG APCI (+ve) 3975(M+IT) 10 b)

1Ht lid
To Pﬁsﬁl 69851%3% i8S ﬁwi‘éwé}ara&hyg@%%%ﬁ%e'thﬁ)”
qulaohandtbr@gamIdet(Eﬁarﬁpr lach)ypio. EF)aﬁKFﬁl@ch%l (PinL)WsPGded ethyl
| oro- 2- [(SR? 3-cyano-
rk’\?t?h@fq iRl Uhe In4y U%Wﬁ%i}}qﬁdo%ﬁ €0 éstapraatu st fan2@ bours. Sodium
1 d
hycgﬁ}‘ﬁ@gg L ?Igdgeﬁ%s)aldgl@cf%ﬂr%t%? % Bgﬁ #{%turwgsxﬁljg%dggxé% urs.
Hyfbm{llfong @Clld)(OlS(InL,lHVIBE wah amge amdlt%mfeaéﬁéagmmufélk?aﬁ conclzentrated
artri en 3% acetic acid in nmethanol as
undgfy %PP%EHFE @3’.11(? WSHY R L fociquesustrargenivnl agaiate:
acefo\i@th'le%k ecﬁga?ﬁt Ve @ ¢ dﬂ?{%&ﬁﬁa% asBﬁc?g) 428 nTanl ain
nmet hanol as e uant gave the title c as a solid

o (11 ng). 1H NWR (400 MHz, CD3OD) S 9. 78 (1H s),
H MR (40(B8LHz] #-DVISOYS 8.848.GB(1EL ky, 747,71 B, d), 7.57-7.49 (2H, m),

6.82-6.79 (1H, d), 4.26-4.21 (2H, 1), 3.78-3.68 (3H, m), 3.18-3.13 (2H, 1), 2.74-2.69. (2H,
t), 2.34-2.27 (2H, m), 1.80-1.60 (6H, m), 1.23-0.85 (5H, m).
MS: APCI(-ve) 443.2 (M-H").

Example 98

6-Chloro-N-(cyclohexylmethyl)-Z-[3-(1H-tetrazol-5-yl)-1-azetidinyl]-5-

quinolinecarboxamide

Cl
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20 7.49 (1H, d), 7.01-6.99 (1H, d), 4.20-3.60 (5H, m,
2.29-2.25 (3H, m, 1.86-1.57 (614, m, 1.31-0.99 (6H,
WOorR04MBi30APCI (+ve) 440.1 (MHH+). Exanpl e 101 PSGI/SE2004/000836
N-[6-Chloro-2-[(3S)-3-[[2-(2Htetrazol -5-yl)ethylJam n
0] -1-pyrrolidinyl]-5- quinolinyl]-cyclohexaneacetam de
V\D 2004/ 106305 PCT/ SE2004/ 008836 172 OHN Cf N NH
NN, *-)- \ NIN~'"N
a) 6+([lﬂeﬂq2<63<nyﬁu{ @wﬁﬁnﬁnw¢mhmbﬁéthm)m&ulhonﬂédaebbxhnnde

Loy Lael s anle [Saml e BT T
0% 071 IR (LS T i v
20(1](1&225/71%) t@ita-lllﬁﬂamniamnurﬁ (brommlat(QQS ahdnd petassidm t2&Bofate (0.2 g) in

T e P et R e
and Ok iréhctids nlikere Whd éﬂfa@feﬁ@wtﬁ"ﬂ&ﬂloﬁﬁﬁ&ﬁ% TROS: L%fahi%clt gﬁgn was

bef ore bei ng dissolved in hot nethanol and pur
washediveith waiex deigel o eldg@qeﬁmnhsﬂfalte agmyemmbdt Tharesidue was

pu sy K T8 R et i BB, O bt mgttgpind then by

chrdﬁratﬂﬁﬁ@hy%ﬂ)ﬂ&h&ﬂddeta&)meﬁlaﬁ@l 100k tod90 50/, asfb?ua(nl)"ﬂo g‘ij\)e the sub-
111, d) 98 (IH, d), 3.85 -

g éosmpdung dgg S()b?h(o 285, 1 - 3.12 (21 . 5207 " 3. 00

(2H m, 2.32 (2H, d), 2.30 - 2.19 (1H m, 2.09 -

1.96 (1H, m, 1.89 - 1.76 (3H, n) 1.76 - 1.59 15 (3H,
MSyAPCI(-88) 3812 1BI+HBY, m), 1.12 - 0.97 (2H, m. M

APCI (+ve) 483.5 (M+Ht).
b) 6-Chloro-N-(cyclohexylmethyl)-2-[3-(1H-tetrazol-5-yl)-1-azetidinyl]-5-
quinolinecarboxamide
To a stirred solution of 6-chloro-2-(3-cyano-1-azetidinyl)-N-(cyclohexylmethyl)-5-
quinolinecarboxamide (Example 98(a)) (0.08 g) and dibutyltin oxide (0.017 g) in toluene
(5 mL) was added azidotrimethylsilane (0.08 mL). The mixture was heated at 100°C for'20
hours after which it was cooled and then methanol added. The solvent was evaporated
under reduced pressure, methanol was added and the mixture stirred for 5 minutes before
being concentrated under vacuum. The residue was purified (HPLC, Symmetry - 0.1%

aqueous trifluoroacetic acid:acetonitrile) to give the title compound as a solid (0.033 g).

"H NMR (400 MHz, ds-DMSO) § 10.51 (1H, s), 8.88-8.87 (1H, t), 8.06-8.03 (1H, d),
7.95-7.91 (2H, m), 7.18 (1H, d), 4.80 (2H, m), 4.20 (1H, m), 4.00 (1H, m), 3.85-3.81 (1H,
m), 3.19-3.16 (2H, q), 1.79-1.54 (6H, m), 1.24-0.93 (5H, m).

MS: APCI(+ve) 426.1 (M+H").

Example 99
N-[6-Chloro-2-[(3S)-3-(1H-tetrazol-5-yl)-1-pyrrolidinyl]-5-quinolinyl]-

cyclohexaneacetamide



mp. 220-221 C Exanple 102 20

N-[ 6- Chl or o- 2-[ 4- (4, 5-di hydr o- 5- oxo- 1, 2, 4- oxadi azol - 3-
wQ@ kgo4aeq3dperi di nyl ] -5- qui nolinyl]-cycl ohexanerCESEAUWH@0836

WD 2004/ 106305 PCT/ SE2004/ 000836 173 O HN C N N N

O N~ O a)

N-[ 2-[ 4- [ Am no( hydr oxyi mi no)l¥8t hyl ] - 1- pi peri di nyl ]-6-c

hl or o- 5- qui nol i nyl ] - cycl ohexaneacet anm de 5

N-[ 6- Chl or 0- 2- (4- cyano- 1- pi peridi nyl)-5-qui nolinyl]-cy

cl ohexaneacet anm de (Exanple 113) (0.29),

hydr oxyl am ne (50% w/ v bn H2 QO Q. 23 nL) and et hanol

(2.5 nL) were heated th|n rowave in a seal ed

10 mL vial at 90 C for_A : The reaction was

cooled to roomtenpé&tature and the resulting

preci pitate was and washed with ethanol to

afford the sub-tit FPOURY as a so d(O 18 g). 10

s), 7.84 (1H, d)

3 77 (1K )\\8 79 (1H,
, ‘ 16N dy . 7,33

(1H d), 5.33 (2H, s), 4 .58 (2 (2H t),

5.36-2.27 (3H, m), 1.87- 1.76 P60 6 (214,

m, 1.66-1.53 (3H, n), 1.32-1. 12 (3H 'm, 1.10-0.98
(2H m. M APCl(+ve) 444 (MrH+). 15 mp. 246-247 C

Prefiied aesepdipg (o e ogiod LR S50h BSing S Gt A0S Begyano--
5 pyrydli)dadylpsmamoqimmlc]yclahe;amemtarmmé Yexample 96) (0.036 g). Purification

- cycl ohexaneacet am
(Varian NH; cartridge, methanol then 2% acetic acid in methanol as eluant) gave the title

compound as a solid (0.028 g).

'"H NMR (300 MHz, dg-DMSO) 6 9.77 (1H, s), 7.88-7.85 (1H, d), 7.58-7.55 (1H, d), 7.50-
10 7.47 (1H, d), 7.01-6.98 (1H, d), 4.10-3.61 (5H, m), 2.33-2.25 (3H, m), 1.91-0.98 (11H, m)

0.87-0.82 (1H, t).

MS: APCI(+ve) 440.1 (M+H").

2

Example 100
15 N-[6-Chloro-2-[(3R)-3-(1H-tetrazol-5-yl)-1-pyrrolidinyl]-5-quinolinyl]-

cyclohexaneacetamide

Cl

a) N-[6-Chloro-2-[(3R)-3-cyano-1-pyrrolidinyl}-5-quinolinyl]-cyclohexaneacetamide
20  Prepared according to the method of example 96, using N-[6-chloro-2-[(3S)-3-
[(methylsulfonyl)oxy]-1-pyrrolidinyl]-5-quinolinyl]-cyclohexaneacetamide (example 33
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To a stirred solution of

N-[ 2-[ 4-[ am no( hydr oxyi m no) net hyl ] - 1- pi peridi nyl]-6-c
whbk@roedes 20 qui nol i nyl ] -cycl ohexaneacet am de PERSROD4E000836

102(a)) (0.1 g) and pyridine (0.02 nL) in

di chl oronet hane (5 nL) at 0 C was added

2-et hyl hexyl chl orof ormate (47064 nL). After 10

m nutes the reaction was allowed to warmto room
(2)) (@6peg) anditithiandyawde inENV-ditdethydidrinamided 6 molurGSMJ HRurification

.. sol.vent was renopve nder _vacuum and the resul ti )

(Si o P HENRS cls ACHelF 3@%‘%% elymikgte T wooHR omRoMnd #p f folid
0.0bgghexane (3 nL) and heated within a mcrowave at 140

C 2004/ 106305 PCT/ SE2004/ 000836 174 for 20

m nutes. The reaction mxture was filtered and the

0] j ake [ L]in t 0 n
' 3 ol SePMon e Pt B TR b (85T e, 7.53-
% L - : ) f
7 D T F o A g R LR AR Y S b 1 68 o )
129690 mJ. 9. 79 (s, 1H), 7.86 (1H, d), 7.58 (1H, d),
7 111 36 (1H, d), 4.55 (2H, d), 3.12 (211,
Mstﬁ‘*?géédé)-%”g%(l}’li&)m, 2.33 (2H, d), 1. 95) (2H, d),(
1.81 (3H, d), 1.75-1.57 (5H, m, 1.32-1.13 (3H, m,
1.12-0.97 %ZH, m. MsS: APCI S+ve) 470. 2 SI\/H-H+). m p.
b) 86 Chderoc2-1 G Rysda (il -tetugel-feyD-1-pyrrolidinyl]-5-quinolinyl]-
-Chl oro- 2-.[: 4- (4, 5- di hydr o- 5- oxo- 1, 2, 4-t hi adi azol - 3-y
cyc{of'f”iﬂ?f'ﬁ%t?m&%yl ]-5- quinolinyl]-cycl ohexaneacet am de
Prefared-Bcotdifs b fNe metidd dPexdsple 98 (b), using N-[6-chloro-2-[(3R)-3-cyano-1-

pyrrolidinyl]-5-quinolinyl]-cyclohexaneacetamide (example 100 (a)) (66 mg), dibutyltin
oxide (9 mg) and azidotrimethylsilane ( 0.06 mL). The residue was purified by ion
exchange column (Varian NH; cartridge, methanol then 3% acetic acid in methanol as
eluant). Further purification by ion exchange column (Varian SCX cartridge, methanol

then 7N ammonia in methanol as eluant) gave the title compound as a solid (11 mg).

'H NMR (400 MHz, CD;0OD) §9.78 (1H, s), 7.89-7.86 (1H, d), 7.58-7.56 (1H, d), 7.50-
7.49 (1H, d), 7.01-6.99 (1H, d), 4.20-3.60 (5H, m), 2.29-2.25 (3H, m), 1.86-1.57 (6H, m),
1.31-0.99 (6H, m).

MS: APCI(+ve) 440.1 (M+H").

Example 101
N-[6-Chloro-2-[(35)-3-[[2-(2H-tetrazol-5-yl)ethyl]amine]-1-pyrrolidinyl]-5-

quinolinyl]-cyclohexaneacetamide
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To a stirred sol ution of

N-[ 2-[ 4-[ am no( hydr oxyi m no) net hyl ] - 1- pi peridi nyl]-6-c
whbk@roedes qui nol i nyl ] - cycl ohexaneacet ani de ( ExXBempBE2004/000836

102(a)) (0.1 g) in tetrahydrofuran (2 nL) was added

1,1 -thiocarbonyl diimdazole (0.042 g). After stirring

for 1 hour, silica (1 g) inl€loroform nethanol (5:1)

(12 m.) was added and the m xture was stirred for a

further 12 20 hours. The sslvent was renopved under
¢ s taken up in nethanol
D

vacuum the resultirig

(20 nmL) and was puriji arian NH2 cartridge

(et hanol (50 miM en~acetic acid: net hanol 10: 90
as el uant) tq% rd the title product (0.041 g). WO
2004/ 106305 Q04

d6-DVSO) S 9.79 7.86 (1H, d), 7.58 (1H, d)
7.49 (1H, d), Hd 57 (2H, d), 3.06 (2H,
t), 2.96-2.86 (1A~ m, N2. 3N 2 —ah, 2.02-1.94 (2H

m, 1.88-1.77 (3H, m, 1.75 (5 , 1.32-1.11
(3H, m, 1.11-0.99 (2H, m. NE: APCI ( +v 4]§6 2
(MtHE) . 5 m p 275 C Exanpl e 104

N-[ 6- Chl oro-2-[3-(1H-tetrazol -5-yl ) propiN] ,§NqU| nol i ny
| ]-cycl ohexaneacetanmide, trifluoroacetatdNO HN Cl
NN NN 10 H To a stirred solution of

N-[ 6- chl oro- 2- (3- cyanopropyl ) - 5- qui nol i nyl ]

A R X[‘i‘ﬁ‘.ﬁ?élg(i‘z?dga 1&@5 ﬁ‘&vegﬁ Ip§to dj & ?1?%%& 191 fila))
N[%Yfggwg)ltun(r?%? ég ?13|Iyl
cyclahexhmedd@tddmde(gxaaple 81 (b0} WL1S g), mihatkyléibylazjile (OB mI), dibutyltin
oxida OoHR® 6 elne B G Ri iR el Hote g Apaes ina sealed

10meWiaTRE 100 °Ofok %0 3RUERY 8nd fheh hupioTacRt 180 afthdled. The reaction was
acetonitrile) gave the title conpound as a solid (35

cooleg to roonHteMNRr{tUEOfiNeted andwaNB)wish tbinedd. Thegolid)wasghargiriturated

(1 d),, 7. H. d),.7.85 {1H. , . 5 H . .
witl i apd o sink ol il in ettt b plifioq by Varian
SCx cAtidseTthefttfiiol (HOmllantthen ammonia in methanol (0.7M, 50ml) as eluant).
to afford the title compound (0.025g).

"H NMR (400 MHz, de-DMSO) & 9.78 (1H, s), 7.86 (1H, d), 7.57 (1H, d), 7.49 (1H, d),
6.98 (1H, d), 3.85 - 3.62 (3H, m), 3.61 - 3.49 (2H, m), 3.19 - 3.12 (2H, m), 3.07 - 3.00 (2H,
m), 2.32 (2H, d), 2.30 - 2.19 (1H, m), 2.09 - 1.96 (1H, m), 1.89 - 1.76 (3H, m), 1.76 - 1.59
(3H, m), 1.35 - 1.13 (3H, m), 1.12 - 0.97 (2H, m).

MS: APCI(+ve) 483.5 (M+H").

m.p. 220-221°C

Example 102
N-[6-Chloro-2-[4-(4,5-dihydro-5-0x0-1,2,4-0xadiazol-3-yl)-1-piperidinyl]-5-

quinolinyl]-cyclohexaneacetamide
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20 0.99 (5H, m. MsS: APCI (+ve) 413.1/415.1 (M-H+).
m p. 140-145 C. Exanple 105 25

WORGBAE3IDr o- 2-[ 4- (1H-tetrazol - 5-yl ) but yl ] - 5- gRCTIBEI004/000836
] - cycl ohexaneacet am de WD 2004/ 106305
PCT/ SE2004/ 000836 176 O HN CI N N N_NN Prepared
according to the method of &%anple 104, using
N-[ 6-chl oro-2- (4- cyanobutyl) - 5-

qui nol i nyl]-cycl ohexaneacet a -:- (prepared as in

exanple 70 (a)) (300 ng tation 5 by HPLC
(Symmetry - 0. 1% aqueo m acetate /

itri onpound as a solid (70
ng). 1H NMR (4 MHz) d6-DMSO) 8 9.96 (1H, s), 8.11
(111, d), 7.89Y 1 80 (1H, d), 7.52 (111, d),
3.01-2.86 (4H, m, d), 1.93-1.58 (10H, m,
1.34-0.98 (5H, m. EANB: ~ARCI e) 427.1/429.1
(MtH ). mp. 192-195°C. Mxa 6

6- Chl or o- N- (cycl ohexyl net hyl ) -
utyl]-5-qui nol i necar boxam de

anmp

trazol -5-yl)b
N~ i N

a) N-[2-[4-[Amino(hydroxyimino)methyl]-1-piperidinyl]-6-chloro-5-quinolinyl]-
cyclohexaneacetamide
N-[6-Chloro-2-(4-cyano-1-piperidinyl)-5-quinolinyl]-cyclohexaneacetamide (Example
113) (0.2g), hydroxylamine (50% w/v in H,O) (0.23 mL) and ethanol (2.5 mL) were
heated within a microwave in a sealed 10 mL vial at 90 °C for 100 minutes. The reaction
was cooled to room temperature and the resulting precipitate was filtered and washed with -

ethanol to afford the sub-title compound as a solid (0.18 g).

11 NMR (400 MHz, d-DMSO0) 6 9.77 (1H, s), 8.79 (1H, 5), 7.84 (1H, d), 7.56 (1H, d),

7.48 (1H, d), 7.33 (1H, d), 5.33 (2H, s), 4.58 (2H, d), 2.93 (2H, t), 2.36-2.27 (3H, m), 1.87-
1.76 (5H, m), 1.75-1.67 (2H, m), 1.66-1.53 (3H, m), 1.32-1.12 (3H, m), 1.10-0.98 (2H, m).
MS: APCI(+ve) 444 (M+H").

m.p. 246-247°C

b) N-[6-Chloro-2-[4-(4,5-dihydro-5-0x0-1,2,4-0xadiazol-3-yl)- l-plperldlnyl] 5-
quinolinyl]-cyclohexaneacetamide

To a stirred solution of N-[2-[4-[amino(hydroxyimino)methyl]-1-piperidinyl]-6-chloro-5-
quinolinyl]-cyclohexaneacetamide (example 102(a)) (0.1 g) and pyridine (0.02 mL) in
dichloromethane (5 mL) at 0 °C was added 2-ethylhexylchloroformate (0.064 mL). After
10 minutes the reaction was allowed to warm to room temperature and was then stirred for
2 hours. The solvent was removed under vacuum and the resulting solid was transferred to

a 10 mL microwave vial with isohexane (3 mL) and heated within a microwave at 140 °C
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15 N a)
6- Chl or o- 2- (4- cyanobut yl ) - N- (cycl ohexyl net hyl ) - 5- qui no
wo peveaaasoxan de Prepared according to the nepdiDSE2H4/000836
exanple 67 (a) using 2,6-dichloro-N
(cycl ohexyl nmet hyl) - 5- qui nol i necar boxani de (prepared as
in Exanple 43 (a)) (500 ny) l&hd 20
br ono( 4- cyanobutyl)-zinc (30 niL, 0.5 Msolution in

for pe fnfimityd r Dieureactjon kit ived fillered(aBid ARe solNd \ﬂﬁh(}ékelﬂﬁﬁi(ﬂ%oﬂmg
PCT/.SE2004/ 000836 177 net hanol : di.chl or onet hane
methanel (A by apdparitiedby Yarian Nik caurides et %@Oé %OOmMaqutbren acetic

acid@%h ag@olméa\\ﬁ@e%%ﬁ&é ﬁ‘% ﬂ%f& Wi%-) tr az ol -5-yl)b

utyl]-5- qU|noI|necarboxan1de Pr epar ed accordlng to
the nmet hod of exanple 104, using

]‘H SavIR (40002, d5-DNASOPB VYY) (s NHH), 7.86 (1H, d), 7.58 (1H, d), 7.50 (1H d),

| ohexyl net hyl | b de (Exanple 106
7.3 @, b i, OrA? (I - 33@?{1@2%?2@ O3 @db 0, 181

' I 9 d
(3#@&,227%5?% mrr{)Jl%%ng an’?’}“ an urt(%lg’flﬁz)lu?i ?imcat : gn
MS( APQ2(+vapd e (VI+Hi k. hl or omet hane 5: 95 as el uant) gave

th | onpound as a solid (80 ng). 1H NWR (300
mH\/F%&é%CENSO) 6 8.71 (1H, t), 8.04 - 7.90 (2H, m,
7.75 (1H, d), 7.56 (1H, 15 d), 3.20 (2H, t),

3.03-2.86 (4H, m), 1.90-1.49 (10H, m), 1.33-0.88 (5H,
Exmplelms APCl (+ve) 427.1/429.1 (MrH+). mp. 90-93 C.

R St S cntintast b ey, o
qmﬁb]iﬁ&l] élydlmjldxaﬁe&ét;ﬁﬁjdenyl ]- cycl ohexaneacet anm de 0

Cl

To a stirred solution of N-[2-[4-[amino(hydroxyimino)methyl]-1-piperidinyl]-6-chloro-5-
quinolinyl]-cyclohexaneacetamide (Example 102(2)) (0.1 g) in tetrahydrofuran (2 ml.) was
added 1,1'-thiocarbonyldiimidazole (0.042 g). After stirring for 1 hour, silica (1 g) in
chloroform: methanol (5:1) (12 mL) was added and the mixture was stirred for a further 12
hours. The solvent was removed under vacuum, the resulting solid was taken up in
methanol (20 mL) and was purified by Varian NH, cartridge (methanol (50 mL) and then
acetic acid:methanol 10:90 as eluant) to afford the title product (0.041 g).
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NNOOH N NN W 2004/106305 PCT/ SE2004/ 000836 178

a) (3S)-3-(2-Cyanoet hoxy)-1-pyrrolidinecarboxylic
wa@eood/1068p3L- di met hyl et hyl ester Sodi um et hoxi BPET/§H2024/000836

g) was carefully added portionwise to a stirred

m xture of (3S)-3- hydroxy-1-pyrrolidinecarboxylic

acid, 1,1-dinethylethyl est¥id (prepared according to

the method of Bi oorganic and Medicinal Chenistry

iR G gty hes Al e PR TSR B e o

7.3550H Bed. #t QHO Q3. 06aPEHAWE2.86 (1 mh @835(280 d),t20eNn1.94 (2H,
oured into water ;50 n.). The mixture was extracted
m), WBBH. T Gl sDo k@b HaP(5HR 001 421 BnGH. i), 4410 FR@H, m).

e t I ed with water (50 nlL) before bein
Msdﬁfégggvélﬁ%?g&%ﬂd evapor at ed. éuri fi c?ati on (Si02, )

m.p/Etsitanol : di chl oronet hane 2: 98 as el uant) gave the
sub-title conmpound as a colourless oil 10 (1 g). 1H
NVR (400 MHz, d6-DMSO) 8 4.10 (1H, s), 3.70-3.51 (2H,

9-3.15 (4H m, 2.77-2.69 (2H m, 1.96-1.83
E"a{%f‘#ﬁf, 1.42 (9H, s). 15 bh)
N-[6Chior5y2-B-H -tetirazdl-Syyiprop ykHSegainelinyli-cy doliexaneadatamizte,
.50l ution of

triflpgrgacetate, . oy anoet hoxy) - 1- pyrrol i di necar boxyl i ¢ aci d,
1,1- dinethylethyl ester (Exapple 107(a)) (1 g) in
di chl or onet hane (10 ni! trifluoroacetic
acid (3 nL). The m xtufle was ifred at room
tenperature for 304K t hen concentrat ed.
Purification (Varianl SCX cartridge, using nethanol and

then 10% 20 anmabw| pethanol as elyany) gave the
sub-title conpound 0
8 4.04 - 3.94 (1H, 3 .

1

00WHz, d6- DVBO)
, 2.84 -

2.59 (6H m, 1.8 DB (2¢

c)

1. gs (1H, s). 25
N-[ 6- Chl oro- 2-[ (3S) - 3- (2-cyanoet hoxy) - 1-pyrrolidi nyl] -
5-qui nolinyl]- cycl ohexaneacet am de Prepared accordi ng
To 4 Dirtddsohitioh of Nojf6-shtarorl- €3 -S@nopiipyl)-3-quinolinyl]-

N- (2, 6-di chl oro-5-quinolinyl)- .
cyclohe(xaneacetamjde (prepare% as in exan%pl)e 67 (a)) (100 mg) in toluene (2 mlL.) was

added trimethylsilyl azide (0.07 mL) and dibutyltin oxide (6 mg). The mixture was heated

to 100°C for 6 hours then allowed to cool and evaporated. Purification (HPLC, Symmetry -

0.1% aqueous trifluoroacetic acid / acetonitrile) gave the title compound as a solid (35 mg).

'H NMR (400 MHz, de-DMSO)  10.00 (1H, s), 8.19 (1H, d), 7.93 (1H, d), 7.85 (1H, d),
7.59 (1H, d), 3.09-2.94 (4H, m), 2.37 (2H, d), 2.23 (2H, quintet), 1.91-1.59 (6H, m), 1.35-
0.99 (5H, m).

MS: APCI(+ve) 413.1/415.1 (M+H").

m.p. 140-145 °C.

Example 105
N-[6-Chloro-2-[4-(1H-tetrazol-5-yl)butyl]-5-quinolinyl]-cyclohexaneacetamide
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cycl ohexaneacet am de (prepared as in Exanple 1(a))
(400 ng) and 3-[(3S)-3-
w@eorabd3os nyl oxy] - propanenitril e (Exanple 107 ¥GI/SE8B@0836
ng). The resulting precipitate was 30 coll ected by
filtration and washed with acetonitrile to give the
sub-title conpound as a sollifd (370 ng). WO
2004/ 106305 PCT/ SE2004/ 000836 179 "H NWR (400 MHz,
d6-DMSO) 6 9.77 (1H, s >(1H, d), 7.55 (1H, d),
7.48 (1H, d), 6.97 (¢ 0 (1H, s), 3.75-3.45
(611, m, 2.76 (2H, t})|, 2.3 , d), 2.18-2.04 (211,
m, 1.90-1.59 (6 HN"M 4-0.96 (5H, m. 5 d)
N-[ 6- Chl or o- 2- (38) 3-[2- (1H—tetrazo| 5-yl)ethoxy]-1-p
yrrolidinyl]- cycl ohexaneacet am de
Prepar ed accordi ng et hod of exarrq_le 104, using
N-[ 6-chl oro-2-[ (3 angst ho
1-pyrrolidinyl]-5-q 3 tam de
(Exanple 101 (c)) (200 nm). Purificatg\gn By Vari an
NH2 cartridge (nethanol and then 10 % ateNc acid in
10 net hanol as eluant) and then by Varian SCX
cartridge (nethanol and 10% amonia in nethanol) gave
Prepdied hédor@inE &MPe Wdh @Bofdx -
%/HZ DI\/%O QY 767&5(% 11§1§’1|pled1d4131gn§m[16 &JIBINM?(;( é%@tobutyl) 5
qunqqlmyl]dgyclohe)qmeg@amldy (pregatg@ a.'g m—pxample ) @5) @Qﬂmg)) Purification

by %’E&:ﬁ(%%%un %—PZ@ ag eo%% a%)ins(%ni mfbetgge / agetélrgltrg]ﬁig \%)]ti;'é title
cordpodd bs B8l ETD.me) , 1.34-0.96 (5H, m). M5 APCI (+ve)

484.2/486.2 (MtH+). mp. 177-181 C. Exanple 108 20
N—[6 Chloro-2-[(3S)-3-[2- (4 5-di hydr o- 5- oxo- 1, 2, 4- oxad

pyr r g | nyfﬁkh@ unIJ )n]sb 96 Sgy%'ﬂ(lalgle%’adr?e%(%%{%%ﬁ (gé7'89)q—{f\lf d),
7511, &), 3.018.89 (P, m), 2.36 (2H d), 1.93-1.58 (10H, m), 1.34-0.98 (5H, m).
MS: APCI(+ve) 427.1/429.1 (M+H).

m.p. 192-195 °C.

Example 106
6-Chloro-N-(cyclohexylmethyl)-2-[4-(1H-tetrazol-5-yl)butyl]-5-quinolinecarboxamide

H
oML

Cl N
7
N

a) 6-Chloro-2-(4-cyanobutyl)-N-(cyclohexylmethyl)-5-quinolinecarboxamide

Prepared according to the method of example 67 (a) using 2,6-dichloro-N-
(cyclohexylmethyl)-5-quinolinecarboxamide (prepared as in Example 43 (a)) (500 mg) and
bromo(4-cyanobutyl)-zinc (30 mL, 0.5 M solution in tetrahydrofuran). Purification (SiO,,
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N HN YO O WD 2004/ 106305 PCT/ SE2004/ 000836 180 a)
N-[2-[(3S)-3-[[3-am no- 3- (hydr oxyi m no) propyl ] oxy]-1-p
w@Q eeoaldaddyl | - 6- chl or o- 5- PCT/SE2004/000836
qui nol i nyl ] -cycl ohexaneacet am de Prepared according to
t he nmet hod of exanple 102 (a) using
N-[6-chloro-2-[(3S)-3-(2-
cyanoet hoxy) - 1- pyrrol i di nyl ]-5-qui nol i nyl]-cycl ohexane
methanel:divhtbeopthemat 200 aselumtd gdveahp bieb-ildd cqmpiund26Q solid (600
The reaction m xture was concentrated and water was
mMZ)added to the residue. Filtration of the resulting
suspensi on gave the sub-title conpound as a solid
(200 ng). 1H NWMR (300 MHz, d6-DMBO 6 9.76 (1H, s),
MS BARCI(¢-1¢, 38&4)5/386. B AVIG-HF). d) 7.55 (1H, d), 10 7.48 (1H,
d), 6.96 (1H, d), 5.34 (2H, s), 4.23 (1H, s),
3.77-3.43 (6H, m, 2.32 (2H, d), 2.21 (2H, t),

b) @ﬁﬁr&]@@cﬁﬁiﬂexﬁhetﬂylﬁ@ [3-(2H feBidzolB-yDbusA]-5- 95 (5H,
q“lMlp@cmoaﬂUnQe[(SS) 3-[2- (4, 5-di hydr o-5-oxo- 1, 2, 4- oxad

preg 0 PPl Bl PSRN enympie 9 s Ssbigee haobpig)--

(cyo'f’cst%mm%ﬂh ¥§quﬂidlﬁe&@b6ﬂﬁuﬂ€tﬂ)@ﬂlpqﬁ 1@(@9}%3@01@ Bidification
using N-[2-] t][has am no-3 (hydroxyi m no)

(Vaggy sasmiigﬂ lnsmgnw el QM) en@menm%m 1%%4 @H@%‘@de

(OR33PI 5,00 A0 s 0

eluaht)%atre tHeditargpgondd asa solgb(80dng)20 ng). 20 1H NVR (300
I\/Hz d6-DMSO) 6 9.63 (1H, s), 7.99 (1H, d), 782(1H
7.69 (1H, d), 7.11 (1H, d), 4.38 - 4.30 (1H,

L R
d), 3130 (2¥B:t), ARBI—Z 86 ¢)H,20Y) . 1205029 21 (Hkrhd), 1.3300.88 (5[{5511)190 C.

25 _Exampl e 109
Mszwgl(wng)&zg‘lmg“l (M 2t r azol - 5-y1) - 1- pi peri di nyl ] - 5-
m,p_%(;lgé byl ] cycl ohexane-

Example 107

N-[6-Chloro-2-[(35)-3-[2-(1H-tetrazol-5-yl)ethoxy]-1-pyrrolidinyl]-5-quinolinyl]-

cyclohexaneacetamide

Cl
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30

acet am de WO 2004/ 106305 PCT/ SE2004/ 000836 181 HN O
Cl / ~ NNN NN Prepared according to the nethod of
wex@aphe0d8(b), using NV [ 6-chl oro-2-(4- cyano- BET/SE2004/000836
pi peri di nyl)-5-quinolinyl]-cycl ohexaneacet anm de
(exanple 113) (0.07 g) to afford the title 5 conpound
(0.02 g). 1H NWR (300 MHz, &MoD) 6 7.83 (1H d),
7.51-7.43 (2H, m, 7.17 (1H d), 4.54 (2H, d),
a) 3SP3-(Z-Wyanpsthoxy)-1-pyrididiRddariyxylié aokl, 1,15dintctRylethyl ester
SOCﬂW 39 eél@(gu%gl%ggyawr%fuﬁ d(geﬁvp%)ﬂlgr?vﬁljsé t506a s(tl\;rH-eIZlHr%uxtur%%f (35)-3-
hyd?%@(jilgéﬁbﬁhlﬁeyzﬁt&méﬁhﬂei ITycin)net%yleth%l ester (prepared according to the

tetrazol -5-yl)-1-piperid
method nbBiovsgani handMedieADCRO0KIry 06805 29@3’/ 538072/ (@) asd

82 ..O,NH N,N .N . : .
acr%w@ﬂvls #gn%%& Mf aﬁ%enmtbqg%éﬁh? TRRFHOnRIRErE WA STk iRgm
tempe@te Fal5 mﬁ@@mﬂhaﬂp@lﬁea Eﬁ@ﬁ)@fe? SR&HE I e ixinte W extracted

net hod of exanple 51, using 2,6-dichloro-N 5

with é@lmﬁtyammw yolo- aqduthmqmien%d Qaseqisi wise waxlmﬁp\mh water (50
mLflgét@)e)beglgg &g‘ecﬁ )fllte%rclldanﬁ evaporated. Purification (SiO,,

methanol:dichloromethane 2:98 as eluant) gave the sub-title compound as a colourless oil
(1g).

"H NMR (400 MHz, ds-DMSO0) & 4.10 (1H, s), 3.70-3.51 (2H, m), 3.39-3.15 (4H, m),
2.77-2.69 (2H, m), 1.96-1.83 (2H, m), 1.42 (94, s).

b) 3-[(35)-3-Pyrrolidinyloxy]-propanenitrile

To a stirred solution of (35)-3-(2-cyanoethoxy)-1-pyrrolidinecarboxylic acid, 1,1- -
dimethylethyl ester (Example 107(a)) (1 g) in dichloromethane (10 mL) was added
trifluoroacetic acid (3 mL). The mixture was stirred at room temperature for 30 minutes
and then concentrated. Purification (Varian SCX cartridge, using methanol and then 10%

ammonia in methanol as eluant) gave the sub-title compound (350 mg).

'"H NMR (400 MHz, ds-DMSO) § 4.04 - 3.94 (1H, m), 3.58 - 3.45 (2H, m), 2.84 - 2.59
(6H, m), 1.82 - 1.54 (2H, m), 1.23 (1H, s).

c¢) N-[6-Chloro-2-[(35)-3-(2-cyanoethoxy)-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide

Prepared according to the method of example 30, using N-(2,6-dichloro-5-quinolinyl)-
cyclohexaneacetamide (prepared as in Example 1(a)) (400 mg) and 3-[(35)-3-
pyrrolidinyloxy]-propanenitrile (Example 107 (b)) (350 mg). The resulting precipitate was
collected by filtration and washed with acetonitrile to give the sub-title compound as a

solid (370 mg).
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15

20

cyanopi peri di ne hydrochloride (0.25 g) to afford the
title conpound (0.27 g). 1H NMR (300 MHz, CD30OD) 8
w(Q2008/106Bb5 d), 7.54 (1H, d), 7.42 (1H, d), 7. 1FCT/3E3004/000836
d),4.00 (2H, ddd), 3.51 (2H, ddd), 3.19 (2H, s), 2.99
(1H, dt), 1.99-1.89 (2H, m, 1.82-1.49 (8H, 10 m,
1.30-1.10 (3H, m, 1.04-0.90792H, m. MS: APCI (+ve)
411/ 413 (MrHt) . b)
IHth(mmwbwqml 9); 285 ¢t 1) 1.85 (A Ad); P48/(1H, d),

qui nol i necar boxam de 15 Prepared

eridi -
696t 48D (L 1shd T HOLOBS s sty CBLOB 2() (2FhuS) 2g18-2.04 (2H, m),
I
19&5.15%(513?%@1 §§1\pi§§3§ﬁoﬁ‘8xyl met hyl ) - 5- qui nol i necar boxami

de (Exanple 110 (a)) (0.25 g) to afford the title
caonpound (0, 15 . . 1H NMR (300 MHz, CD30D) 8 7.79 (1H,
@) §6 Chlsro-4-113Y 3512t Fltetyagpl-Sap)etivoxyt Tpmaroliginy - Suinpliny Tl

(1H, tt), 3.13 (2H t), 2.08 (2H d),
°Y°%a'f%ﬁft§s§§°1. 73-0.89 (11H, m. N5 APCI (+ve)
Prepkﬁéal d50rditl o menhqul o2KamPETI00, UL 2OCHELHIGAB35) 3-(-

004/ 183 FExa

Cy oY O NIl SROMPHEY ybSloheiperceamidk (Bagmples Q) ) (200
mg)&) Pu@ﬁ%ﬁﬁn@m"% érlaa)nENHQ iRl de R RO tHeh 18 dhce® adld in

metBarCh lap cloa®t) add theay-VarpinX danyd ge-(eft2nolyaidoli¥x yhnetdmya in

medi A I B ERRRS e (RS 2ccording fo the

2, 6-di chl or o- N-(cycl ohexyl et hyl ) -
5- qui nol i necar boxam de ( nmple 94 (d)) (0.35 g), and

'H Nwﬂymmrwm@wmmm;smm (G128, BP5 (BLabf 540 (O, ),
6.93 %1’ 14 85 EQIROYE.5 9481, 3.68-3.52 (3L, m), 3.49-3.36 (1K, m), 3.07
(2H, 1), 2.32 (2H, d), 2.05 (2H, s), 1.92-1.58 (6H, m), 1.34-0.96 (SH, m).

MS: APCI(+ve) 484.2/486.2 (M+H"),

m.p. 177-181 °C.

Example 108

N-[6-Chloro-2-[(35)-3-[2-(4,5-dihydro-5-0x0-1,2,4-0xadiazol-3-yl)ethoxy]-1~

pyrrolidinyl]-S-quinolinyl]-cyclohexaneacetamide

Cl
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25

10 1H NVR (400 MHz, d6-DMBO) 8 8.59 (1H, t), 7.76 (1H,

d), 7.57 (1H, d), 7.53 (1H d), 7.37 (1H
wa@l2004/103608. 98 (2H, m), 3.53 (2H, t), 3.36 (2H, PCI/SE2004/000836

3.21-3.13 (1H, n), 2.02-1.93 (2H, n), 1.81-1.58 (7H,

m, 1.49-1.39 (3H, m), 1.27-1.11 (3H, m, 0.97-0.86

(2H, m). MS: APCl (+ve) 4251807 (MrH+). 15 b)

6- Chl or o- N- (cycl ohexyl met hyl ) -2-[4- (1H-tetrazol -5-yl)-
a) N-[ D[ 38)-3e[3hiinG3- @y d rdlyimardpropyRoxgiel -py eodidasyl]-6-chloro-5-

.according to the nethod of exanple 98 (b), using
quigokimylipdlohexanescgtynidero o
PrefEE RO Lo B FRIENFOBRINIEING) ahdl BRHABIAI P D
cyanoathauynd -fyardidijyl |- WauR(olid) 11 @§A0he FaaddcSRaRAN O (12128386 as in

- . - , (.77

Exa%r%ﬂp }615 (l\c%;tzgé 91'?@%%56%? w%?%qra\%g)%gnée%nl@éd@%hwa&rwas added
to t@%ﬁ{dﬁé;ﬁﬂtﬁé_}l?% %11 ﬂr’égrészlg%}é %#ensmf gfg? %gssglﬁ'z'ﬁéﬁt c)olggp%ugg as a solid
(20 nm)- 1. 11 (3H, m), 0.97-0.86 (2H, m. MS: APCl (+ve)

468/ 470 (MW . 5 mp. 252-255 C Exanple 112

6- Chl or o- N- (cycl ohexyl met hyl) -2-[(3S)-3-(1, 1-di oxi do-4
'H NV (300 IBE{ ALBNISBYS 0 96111; 9l 9.77 (1H, 5), 7.84 (1H, ), 7.55 (11, d),

1-pyrrolidinyl]-5-quinolinecarboxam dé N
T.ANNE\ANH6.96 OLER ), 5.34 (2H, s), 4.23 (1H, s), 3.77-3.43 (6H, m), 2.32 (2H, d), 2.21

ok 835Vt 681 60 998554 LHEYS) £BPD4 Ry am el car bon

b) N-[6-Chloro-2-[(35)-3-[2-(4,5-dihydro-5-0x0-1,2,4-0xadiazol-3-yl)ethoxy]-1-
pyrrolidinyl}-5-quinolinyl]-cyclohexaneacetamide

Prepared according to the method of Example 102 (b) using N-[2-[(3S5)-3-[[3-amino-3-
(hydroxyimino)propylJoxy]-1-pyrrolidinyl]-6-chloro-5-quinolinyl]-cyclohexaneacetamide
(Example 108 (a)) (200 mg). Purification (SiO;, methanol:dichloromethane 2:98 as eluant)

gave the title compound as a solid (20 mg).

'H NMR (300 MHz, de-DMSO) & 9.63 (1H, s), 7.99 (1H, d), 7.82 (1H, d), 7.69 (1H, d),
7.11 (1H, d), 4.38 - 4.30 (1H, m), 3.86 - 3.61 (6K, m), 2.76 (2H, t), 2.34 (2H, d), 2.21 -
2.10 (2H, m), 1.96 - 1.56 (6K, m), 1.41 - 0.98 (SH, m).

MS: APCI(+ve) 500.2/502.2 (M-+H).

m.p. 185-190 °C.

Example 109
N-[6-Chloro-2-[4-(1H-tetrazol-5-yl)-1-piperidinyl]-5-quinolinyl]cyclohexane-

acetamide



10

pyrrolidinyl]-glycine, ethyl ester A stirred solution
of

WQ@2(40438B633- Am no- | - pyrrolidinyl]-6-chl oro- N (cRCT/oEmeayd00836
met hyl ) -5- 15 qui nol i necar boxam de (prepared as in
Exanpl e 44) (450 ng), ethyl chloroacetate (0.21 nl)
and triethylamne (0.33 nl)18h acetonitrile (3 nL) was
heated at 100C in a microwave for 1 hour after which

it was cooled to roonltewp]iature and concentr at ed.

Purification by chromatog (Si 02, dichl oronethane:
nmet hanol : amonia in netha (7 M 96:3:1 as el uant)
gave the sub-title conpdund~das a solid (490 ng). 20

b)
éyclohexylnethyl)anino]carbon

M5: APCI (+ve) 473 (MW
N—[(3S)-1-[6-Ch|or§qﬁ [
yl]1-2-quinolinyl]-3-
pyrrolidinyl]- &l Jnet hyl et hoxy) car bonyl ] ami no]
sul fonyl ] - gl yci ne, estler WO 2004/ 106305

PCT/ SE2004/ 000836 A sollutio

was added over 15 mnutes to
chl orosul fonyl isocyanate (0.1
(16 nL) under nitrogen at O0C. The m x{ureNwas al | owed
to warmto roomtenperature over 2 hNuxlé’ and was then
added over 20 minutes to a stirred soHution of
N[(3S)-I-[6 5
chloro-5-[[(cycl ohexyl met hyl ) am no] car bonyl ] - 2- qui nol
Pre ) v e Re, _ o
Ay I TSP E) ig SGE B
pipetidimyl b spuetoliapd-cydlohenaneaqgtegaide (axampleehl 3310.0Cg) #f afard Bhe title
co hourga)ggionised water (10 nL) was added, the |layers
MRere g*ated and the aqueous fraction was extracted
wi th di chl oronethane (2 x 10 nL). The conbi ned
organi c extracts were dri ed over anhydrous magnesi um

'H €408 M| €Bs@R) & P31 Hs dhdevit7.43 €2H ), §i We(18h dpid.54 (H,

o. Ut gRGRE B0, P Bl Rk b St

MSaaPaIsot) 4b4456QMmEt). V5. APCl (+ve) 653/ 655 (MrH+). 15
Cc

m.p62LhBA} & N- (cycl ohexyl met hyl ) -2-[ (3S)-3-(1, 1- di oxi do- 4
-0x0-1, 2, 5-t hi adi azol i di n- ~
2-yl)-1-pyrrolidinyl]-5-qui nolinecarboxamn de

Exabthle 380 - 1- [ 6- Chl oro-5-[ [(cycl ohexyl met hyl)ami no]
carbonyl] -2-quinoliny - 3-

- 4" I
6-Chiprpoi(eiciaery Kby 2.t dhtetrazpbsiybrl pinerisngllar no]
quindiidePioxafliysi ne. ethyl ester

stilrred sol uti on of
i .chl or onet hane



(Exanmpl e 112 (b)) (670 ng) was dissolved in

di chl oronethane (5 nL). Trifluoroacetic 20 acid (1 nlL)
woam4addesl and the m xture stirred for 3 hour SPOESER0@4/000836

bei ng concentrated. Sodi um net hoxi de (25% i n

met hanol, 3 nL) was added and the m xture was stirred

under nitrogen for 2 hour sl82The products were

concentrated onto silica gel and purified by

chr omat ogr aphy (Si 02, di chkokgnet hane: nethanol 92:8
as eluant). Further purif on by HPLC (Symetry -
acid / acetonitrile) gave

0. 1% aqueous trifl uoroace
the title 25 conpound & axolid (20 ng). 1H NWR (400
MHz, d6- DMSO) 58630( t), 8.01-7.88 (2H, m,
783776(1H , 7.27 (1H, m, 7.18-6.95 (1H,
n, 3.89-3.68 (7H % 3.19 (2H, m, 2.38-2.22 (2H,
m, 1.88-1.49C1H N, 5-1.11 (3H, m, 1.09-0.87
(2H, m. 30 Ms: AH P6/508 (M+H+). Exanple 113
WO 2004/ 106305 P I 00083
N-[ 6- Chl or 0- 2- (4- cyario- I''NoI peN"di nyl ) -5-quinolinyl]-cy
cl ohexaneacetanide HN O N N P eparﬁd according to
the nethod of exanple 51, usin
N- (2, 6-dichloro-5-quinolinyl) 5 cyclo exglNeacet am de
(Exanple 1(a)) (0.10 g), and 4- cyanodeeml di ne
hydrochl oride (0.21 g¢g) to afford thdltitle compound
(0.08 g). 1H NWR (300 MHz, CD3OD) S 7.98 (1H, d), 7.62
(2H, s), 7.28 (1H, d), 4.17-4.07 (2H, m, 3.70-3.59
a) 6((Zlﬂormz (4&{&303— geﬁ&hlyl)f-‘ﬂl’v(cﬁclMex@Bhbth@))rs-auiiﬁlliheéi&boxanude
(10 V5. APCI (+ve) 411/413
Preqamﬂ_gp ordmg 19. thecmgggxlzé ?E?YER@%L gsnig_g 61cgchloro— -

(oyHeSs RO 2hbb Lt hHEE Y59y ld aghnol - 1-

cyanopiperidine hydrochloride (0.25 g) to afford the t1t1e compound (0.27 g).

'H NMR (300 MHz, CDs0D) §7.78 (1H, d), 7.54 (1H, d), 7.42 (1H, d), 7.17 (1H, d),4.00
(2H, ddd), 3.51 (2H, ddd), 3.19 (2H, 5), 2.99 (1H, dt), 1.99-1.89 (2H, m), 1.82-1.49 (8H,
m), 1.30-1.10 (3K, m), 1.04-0.90 (2H, m).

MS: APCI(+ve) 411/413 (M+H").

b) 6-Chloro-N-(cyclohexylmethyl)-2-[4-(1 H-tetrazol-5-yl)-1-piperidinyl]-5-
quinolinecarboxamide

Prepared according to the method of example 98 (b), using 6-chloro-2-(4-cyano-1-
piperidinyl)-N-(cyclohexylmethyl)-5-quinolinecarboxamide (Example 110 (a)) (0.25 g) to
afford the title compound (0.15 g).

'H NMR (300 MHz, CD;0D) §7.79 (1H, d), 7.54 (1H, d), 7.42 (1H, d), 7.21 (1H, d), 4.57
(2H, d), 3.30 (1H, tt), 3.13 (21, 1), 2.08 (2H, d), 1.79 (4H, d), 1.73-0.89 (11H, m).

MS: APCI(+ve) 454/456 (M+IT*).

m.p. 255-257 °C



WD 2004/ 106305 PCT/ SE2004/ 000836 187 "~~9 O HN C /
~ N N N-SQR2CF3 H To a solution of
wWORG0244630RmM no- | - pi peri di nyl) - 6-chl or o- 5- qui NnoPCTYEZ004/000836
cycl ohexaneacet am de (Exanple 32) (0.05 g) in
di chl oronet hane (5 nL) cooled to -78C 5 and under a
nitrogen atnosphere, was add&} triethylanmine (0.10 ni)
followed by triflic anhydride (0.12 nL). The m xture
Examapled(llowed to warmto roonltenperature and t hen

enched b he additjon of wate .- Saturat ed
- RPN Erea o bBras EYOa-OE 1 Gh Bt VA OBV ¢ he
A6 Qlihect ed, dried and concentrat ed.
qu1 Pur | f?glz(ﬁcclon ?NHz i on- exchange cartridge, 1 %AcOH in
acetonitrile as el uant) | owed by trituration with
10 di ethyl ether gave th | e compound (0.02 g). 1H

Ql
NVR (300 MHz, CD3CD) S(lH, d), 7.47 (2H s),

7.14 (1H, d). 4.45 (2H, oy, 3.66- 3.53 (1H, m), 3.02
1.D7-1.44 (8H, m), 1.35-0.93

(2H, t), 2.37 (2H, d),
(7H, m. MS: APCl (+ve) 533/535 (M+H+). 15 mp.
=187-189C 20 Phar macol dgi cal Analysis Certain

) Nl benzoyl adenosi ne
tri phosphate (bbATP) Jare known to be agonists of the
P2X7 receptor, @gff ' he formation of pores in the
pl asma nenbr ane shopment Research (1996),

37(3), p.126). Conp when the receptor is WO
2004/ 106305 PCT/ SE 4 33E activated using
bbATP in the presence of ethl A\llum romde (a
fl uorescent DNA probe), an /N\

N\

H N

a) 6-Chloro-2-(4-cyano-1-piperidinyl)-N-(2-cyclohexylethyl)-5-quinolinecarboxamide
Prepared according to the method of example 51, using 2,6-dichloro-N-(cyclohexylethyl)-
5-quinolinecarboxamide (Example 94 (d)) (0.35 g), and 4-cyanopiperidine hydrochloride
(0.25 g) to afford the title compound (0.12 g).

"H NMR (400 MHz, ds-DMSO) § 8.59 (1H, t), 7.76 (1H, d), 7.57 (1H, d), 7.53 (1H, d),
7.37 (1H, d),4.08-3.98 (2H, m), 3.53 (2H, 1), 3.36 (2H, t), 3.21-3.13 (1H, m), 2.02-1.93
(2H, m), 1.81-1.58 (7H, m), 1.49-1.39 (3H, m), 1.27-1.11 (3H, m), 0.97-0.86 (2H, m).
MS: APCI(+ve) 425/427 (M+H™).

b) 6-Chloro-N-(cyclohexylmethyl)-2-[4-(1H-tetrazol-5-yl)-1-piperidinyl]-5-

quinolinecarboxamide

Prepared according to the method of example 98 (b), using 6-chloro-2-(4-cyano-1-
piperidinyl)-N-(2-cyclohexylethyl)-5-quinolinecarboxamide (Example 111 (a)) (0.12 g) to
afford the title compound (0.07g).
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increase in the fluorescence of intracellul ar
DNA- bound et hi di um brom de i s observed. The increase

w0 pooftliusnescence can be used as a neasure of PRXITSE2004/000836
receptor activation and therefore to quantify the
effect of a conmpound on the P2X7 receptor. 5 In this
manner, each of the title cbifpounds of the Exanpl es
was tested for antagonist activity at the P2X7

'H N®IRe@00 MHZ g DMS) 3 &59 (Ma3), per7f @Hyay 7i57 Q8L vwhl 53‘41@1 d),
bottonmed mcrotitre glates the wells being f

7 41,1t 96 P ek SB1(BEL B SBHEF 8 AGOL0D- 0. 81155159 (TH, m),
[ THP- | [1s/m
LA LR R EE 128 T0 S RSP 55T 16 of & i g

MS PAPEK S e)me8L7DeM-FDT)ut i on cont ai ni ng 10- 5M bbATP, and
25 | of the high potassiumbuffer solution containing
m.p3R252-2F-¥M t est conpound. The plate was covered with a
pl astics sheet and incubated at 37 C for one hour. The
plate was then read in a Perkin-El nmer fluorescent
Examlﬂéﬂzeader excitation 520 nm emni ssion 595 nm slit
nm_For the purposes

Ex
6-Chiop Elohe BRI HASE) 1o bt Oh S Setbpiszolidin.2-yD)-
g Iz P2X7 receptor antagonist)
p%@é&%gé Q‘éi%g?g?%%&%%ﬁ}dﬁe test as controls. From
t he readi ngs obtained, a pl o8 figure was cal cul at ed
gure being the
tration of test

for each test conpound, t
negative | ogaritimn of \jhe d

conpound necessar sduce”t he bbATP agoni st
activity by 50% h of the conpounds of the

Exanpl es deno haritagoni st activity, having a
pl C50 figure > 5.4 dr exgnple, the 20 fdDl ow ng
tabl e shows the phCSEN pres rar Sentative
sel ection of conpounds: WO 20p4/ 5

PCT/ SE2004/ 000836 189 Conpou f pl‘(‘g'oNFExanpl e No.
56.9 17 7.6 20 6.9 28 7.4 337@’\\3773

a) N-[(35)-1-[6-chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-3-
pyrrolidinyl]-glycine, ethyl ester

A stirred solution of 2-[(35)-3-Amino-1-pyrrolidinyl}-6-chloro-N-(cyclohexylmethyl)-5-
quinolinecarboxamide (prepared as in Example 44) (450 mg), ethyl chloroacetate (0.21
mL) and triethylamine (0.33 mL) in acetonitrile (3 mL) was heated at 100°C in a
microwave for 1 hour after which it was cooled to room temperature and concentrated.
Purification by chromatography (SiO,, dichloromethane: methanol: ammonia in methanol

(7 M) 96:3:1 as eluant) gave the sub-title compound as a solid (490 mg).

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

b) N-[(35)-1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-3-
pyrrolidinyl]-N-[[[(1,1-dimethylethoxy)carbonylJamino]sulfonyl]-glycine, ethyl ester
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30

42 6.5 73 6.4 102 6.7 112 6.5 24 6.3 WO

2004/ 106305 PCT/ SE2004/ 000836 190 CLAIMS 5 1. A
we@eospoedsos of fornula (I1A) CH2) m - X ( CR5R6) n_R2PCT/SKARdd/apo836

(R Y~z P (1A or a pharmaceutically acceptable

salt, prodrug or solvate thereof, 10 wherein

pi sO, 1lor2; each Rl |ndepeﬂ§§ntly represents hal ogen

or Cl1-6 alkyl optionally substituted by at |east one
A sotutioatdf Rueethys2ipeagaadl (140 mg)yid rdmh%rpmh‘éiaogénnlah‘damdd@d over 15

R T T T N I —

(16 ﬁﬂ?%ﬁﬂér%ﬁ’ggé%/ ata°C. €8Rd miRDR WHPalbWER w%ﬁh 6 tr@&nftélﬁﬁérature
droxyl, halogen and Cl-6 al koxy; mis O,

2
over)Q heurs @@d))wsr thon addgdCoO@r-20 minues o, @@tlged sgbltlﬂmqf |Nr[(3S) -1-[6-

eac
oS5 RSB e e B A MBS i, i
estexvmmnpm 1945}9 Q&D(ﬁﬁu@ﬁhﬁ@tﬂ&ﬁy@ﬁnﬁab @cyza inf)lif divhadrbmethate (10 mL)
can forma 3- - menbered cycl oal kyl ring;
under nitrogen at 0°C After 3 hours, deionised water (10 mL) was added, the layers were
separated and the aqueous fraction was extracted with dichloromethane (2 x 10 mL). The
combined organic extracts were dried over anhydrous magnesium sulfate, filtered and
concentrated to give an oil. Purification by chromatography (SiO,, dichloromethane:

methanol 99:1 as eluant) gave the sub-title compound as a solid (670 mg).
MS: APCI(+ve) 653/655 (M+H").

¢) 6-Chloro-N-(cyclohexylmethyl)-2-[(3S)-3-(1,1-dioxido-4-0x0-1,2,5-thiadiazolidin-
2-yD)-1-pyrrolidinyl]-5-quinolinecarboxamide
N-[(35)-1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-3-
pyrrolidinyl]-N-[[[(1,1-dimethylethoxy)carbonyl]amino]sulfonyl]-glycine, ethyl ester
(Example 112 (b)) (670 mg) was dissolved in dichloromethane (5 mL). Trifluoroacetic
acid (1 mL) was added and the mixture stirred for 3 hours before being concentrated.
Sodium methoxide (25% in methanol, 3 mL) was added and the mixture was stirred under
nitrogen for 2 hours. The préducts were concentrated onto silica gel and purified by
chromatography (SiO,, dichloromethane: methanol 92:8 as eluant). Further purification by
HPLC (Symmetry - 0.1% aqueous trifluoroacetic acid / acetonitrile) gave the title

compound as a solid (20 mg).

TH NMR (400 MHz, d¢-DMSO) & 8.80 (1H, t), 8.01-7.88 (2H, m), 7.83-7.76 (1H, m), 7.36-
7.27 (1H, m), 7.18-6.95 (1H, m), 3.89-3.68 (7H, m), 3.19 (2H, m), 2.38-2.22 (2H, m),
1.88-1.49 (6H, m), 1.35-1.11 (3H, m), 1.09-0.87 (2H, m).

MS: APCI(+ve) 506/508 (M+H").

Example 113
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15

25 R2 represents a 4- to 9-nenbered cycl oal kyl ring
system which cycl oakyl ring systemcan be optionally
wGeamgtiod3d ed by at | east one substituent i ndeprCTsEob4/000836
sel ected from hal ogen, hydroxyl, -S(Of Cl_6al kyl,
-NR7R8, -C(O OR12, -OC(OR13, -C(O NR14R15, - SO2NR16
R17, -NR18SO02R19, d 6 aIkokV3 Cl. 6 hydroxyal kyl or a
d 6 al kyl group which O _6 alkyl group can be
N-[epChlona} (4-cyahe-Fpiperidinyy)-Squindislyljatyelohek figaoetamide
0, 1 or 2; WD 2004/106305 PCT/ SE2004/ 000836 191 one
of Yor Zis nitrogen and th€ her is a group CR3
a (lam *~L X Js~ R o
R (HA) 5 wherein X1 represer an oxygen or sul phur
atom or a group >N-R11 erein R11 is hydrogen or a
Cl1 5 al kyl group which can be optionally substituted
by one or nore subsHNUuens sel ected from hydroxyl,

hal ogen or C1_6qb ;s is 0 or 1; RO represents a
bond or a Cl1-5 aFky oM, which can be optionally
substituted by at ast ohe substituent sel ected
from hydroxyl, hal oge oxy; R10
represents hydrogen, ar bokyl , -C(O) OR20,

-NR21R22, -C(O NOH, or a group
represents a 4- to 9-nenbered carbdgcyciON or

het erocyclic ring, either of which may include
bridgi ng groups, which carbocyclic and heterocyclic

ri ng can,.be tional|l substd.t ut.ed . | east one..
Prepareaceping todh meftog of e %i}ggﬂng A5t BighfoRE-tifoinyD-
cch)ﬁE)Qﬁiééﬂetannéé/ mm(giéiéafj) @l 1% @%zrﬁﬁﬂfeﬁwl@'hlyﬂfochﬁnde (0.21
group -
g) to e’@ﬂ)th@tbg (OD@@;Q)t R29 (CH2) 1 NR30C(O) R31 ,
-S(OrR32 , NR33SC2R34, 20 NR 35C(O) NR365(0) r R37,
-S(O) r(CH2)t NR38R39, - NR40S(0) rNRALR42, -S(O r
'H mm@q\@mﬁﬁws 7-9¢ @2 115, H6D QR §), WV(QHndM 17-4 07 (2H, m),
represents a bo 0, or a group >NR45; t is
3.783.54 (2B, w). 36t7-3 QE (HH) )3 4451(g , d2,:2.191.69t0E2p), air‘b7 i 09 (5H,
)lndependently sel ect ed fron1hydrogen C2.7 al kenyl,
Cl1_6 al kyl car bonyl , '

MS: APCI(+ve) 411/413 (M+H+).
m.p. = 235-237°C

Example 114
N-[6-Chloro-2-[4-[[(trifluoromethyl)sulfonyl]amino]-1-piperidinyl]-5-quinolinyl]-

cyclohexaneacetamide
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- S02R46, -C(O) NHSO2R47, a 3- to 8-nenbered carbocyclic
or heterocyclic ring which carbocyclic or
whedoenosyTl ic ring can be optionally substitutBdI/BE2004/000836
| east one substituent 30 sel ected from hal ogen,
hydr oxyl and car boxyl, @%4/ 106305
PCT/ SE2004/ 000836 192 or and R22 may
i ndependently represent a Cl-7 al kyl group which Cl-7
al kyl group can be optiormally substituted by at | east
one substituent independ sel ected from hal ogen,
car boxyl, hydroxyl, -N 2-40H, Cl1-6 al koxy, Ci1-6
al kyl thi o, Cl-6 al koxgcarbodnyl, - NR48RA49,
- C(O) NR50R51, -NR52C(1Q R53, -NR54S02R55 and
- NR67C( 0) NR68S02Raf; and W independently
represent a bond, Q, S(OP, -NRS7C(O -, -C(O NR58-,
2 R61, Cl-6 al kyl ene, or a group
, - NR62( CH2) 1- 6-,

-(CH2) 1- 3C(O)NR65(CH2)O 3- (OP Fl 6NR66- p
is 0, 1 or 2; 10 R23 and R2 P Rride \B represent
a 3- tol O nenbered car bocyclic or hHterocyclic ring
conprising froml to 5 heteroatons independently
sel ected fromnitrogen, oxygen and sul phur, which

o] het ey ocycl,i ¢ ca onal |
To asi?ﬁiét’c y%{% &“%‘?Iﬂmé’f 'P’é%gfhnygnée n@u’bos i moﬁﬁ%el ect gd
cyclﬁﬁ%gﬁégfa%&% ?Ekxaglpler@) (0!015 rgq in ﬁMﬁl&)@ométﬁhﬁw(,S 1hB) e@ad to —78°C

Cl-6 a car bonyl, Cl-
and anamynmmmymosmrea 3 nglql@%’fnﬁf@y Tagine 0. ) mlmlgiw%by triflic

o G590 B SR A it R

queﬁ&ﬂe@ %gu% dddamnheil vegen 5anl). Sywiraxdy $odili bidaBonREXolURIbA, (5 mL)
5, R16, R17, R18 and R19 each inde dentl
waswéé@cb@@ﬁhe araapiss splesteda dried and eanceniraied, |1i‘<‘§))fl 1cgHgy NHa ion-

{ t
xS, SRS B s, ey by i
diethylythef gdvé tmmla%omﬁiuﬁda(ﬂﬂz RL5, R16 and R17 together

with the nitrogen atomto which they are both attached
can forma 3- to 8-nenbered saturated heterocyclic

St g IR O TR, ML R IR SR PR 36
3.53R4 %1, eachop mmm,rmen OH, & en9R4 ddt(8Hy o) olgd5-083 (@HC i) 6

al kyl grou n be optionally
MsPA RSG50, WY &R, GA!

m.p. = 187-189°C

Pharmacological Analysis
Certain compounds such as benzoylbenzoyl adenosine triphosphate (bbATP) are known to
be agonists of the P2X7 receptor, effecting the formation of pores in the plasma membrane

(Drug Development Research (1996), 37(3), p.126). Consequently, when the receptor is
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substituted by at | east one substituent selected from

hal ogen and hydroxyl; R25, R26, R27, R28, R30, R31,
wWOR3D4/166383 R35, R36, R38, R39, R40, R41, R42, PFABSERA4000836

R45, R48, R49, 30 R50, R51, R52 and R53 each

I ndependently represent a hydrogen atomor a Cl-6

al kyl, C2-6 hydroxyal kyl or 188C3-8 cycl oal kyl group,

or any of R25 and R26, R27 and R28, R38 and WO
actﬂ&M/ﬂﬁ@SﬁB\Mﬁ/tﬁEﬁfé@éHc@@@Sﬁﬁdmﬁﬁﬁoﬁ?& (aRAbreabeht RANZA probe), an

9, R50 apd R51 together wt he nitrogen

R4S 4 h
mcé‘iaé‘?ﬁnttg ﬁﬂ?@ﬁce@ﬁ%g) iracel D %Arh&@ﬁéatl%‘i}ﬁmlypml% 1§ obgegved.
Thé41 ﬁ%ﬁ@@fneiq’uo?@stceﬁ&tégg bRGk&! %Cé’ bhdr 61”192X7at\ré;ﬁeéﬁ§9ac't1§atmn and

. conpound according to c aiml
themfoneag gnardifyl the dffectofp campd®Ra.on the B2XAreceppnund
according to claiml or claim2, wherein nis 1 or 2.
4. A compound according to any one of clainms 1 to 3,

In Wikeh@hder, Rack 8Phe $eIR S oukdsdf @P@Eﬁ%&% wﬁé’ Ee's@ﬁ ?&yéntagonlst
ring optionally substituted with group.

actmtyat the T2Srpeceptpraddvs.dhatgst waspeyfosmed of 962 Iv\aillrftat bottemed

i Baf o vl S s St M it v SR P e 200 w ofa
sushnsRo BIFP- Gell€ 1 DRANE bify/fi CB%%@%?W‘M%& h brbrhid, 25

conpound according to claimb einin ormJ
of € hiigAypotassismjufied sdsl&mna&ﬁm:hﬁmg 1OY5MIB|bA'BB chn@103 i of the high

represepts rrolldlnx eridinyl, piperazinyl or
Potﬁﬁﬁﬁﬁ gb@?r. Sél’ﬁﬁ CPHIBE 3 WHHOC H}IJ EeAhcaERPMBA] Jﬁa plaje was covered
w1tﬁylégﬁ£s'u%$§}i%gt Q%ﬁ ifbutly ?e‘?lf‘)a{t 3§"e: fﬁf‘{?raet tjlxéulrle R‘Ifgﬁf)fealtq\l en reaﬁ]m a

roxyl, —cyano, oxyl,
PerkM—Elﬂ?s’ﬁlfﬁ%scerEbEﬁ fon ¥, exm’dhh@HBﬂ( ﬁﬁn(l'lmssmn 595 nm slit widths: Ex

E N%P)or - N%@h@ﬁ?? (a.PﬂpﬁW agonist) and

iR} EPASE F?E?Xm CEp PR PR PR PP erbButPn st as

contwpy. d¥emttbe seadihgh ohﬂakmkiempl(gas ﬁgure\nﬁuscdalcom&br each test
opt i [ stituted b ast hydr oxyl ; and
rﬂg nae gggéﬁ elﬂ% gﬁtl no tg%pmy‘qratlon of test compound
necesdaly) 1F86hce thIBHARR agordst agt(l@l ?%r rE%clg bPHR co}{}@%f%nds%f the

A conpound accordi ng to any one€
ExarhpleedemaasOated pnagemstsactiviip, hawing aRﬂI@sdﬁBgHre sefni .sFar ekample, the

foll%?wé?ﬁjta rrb edth%%rl&o g(illnlescfo? zrirep?et:sgﬁt%%:lxg selzlgcurolnr}) coglpglrllnc{s




i ncl ude bridging groups, which carbocyclic and

heterocyclic ring is substituted by at | east 30 one
wGaaimstodsaent - W R24. WD 2004/ 106305 PCT/ SE2004PCDSBD64/000836

194 9. A conpound of formula (1A), or pharnmaceutically

acceptable salt, prodrug or solvate therof, according

to claim1 being: 189

N-[ 6- Chl or o- 2- (4- pi peri di nyl net hyl ) - 5-qui nol i nyl ]-cycl

ohexaneacet am de, pl Gw&peﬁﬁuﬂ of ppcsou

oc

N-[ 6- Chl or o- 2- ( 1- pi perazi nyl)-5t qui ngl i nyl ] -cycl ohexan
eacet ani de, di hydr ocExampleNoNL [ 6- CHI or 0- 2- [ met hyl

[3-(nEthyIanino)propyfT—agrnUT—F—gngol|nyI]
cycl ohexaneacet am de, di hydrochl oridg

6- Chl oro- N- (cycl ohexyl met iyl ) - 21 ngghyl - 5- qui nol i necarb
oxam de , hydrochl orlide, 10
N—[6-Ch|oro-2-[(3-hydroxy%}opyl afPnq] - 5- qui nol i nyl ] - ¢
ycl ohexaneacet am de, chio igﬁ,
N-[6-Chloro-2-[[ (2R} 2, 3 d?hydraxyprdpyl]anino]-5-quin
ol inyl]- cycl ohexaneacet agg de, 7.6
4-[[6-Ch|oro-5-[(cyclnhpyvlnrof/l\nn1no]-2-quinolinyl]
am no] -butanoi ¢ acid, 157

N-[ 6- Chl or o- 2- [ met hyi{-3=(petty
uinolinyl]-4- (tr fljuorongthyl
di hydrochl ori de, 73

N-[ 6- Chl oro- 2- (1- pi perazinyl)-5: ﬂulnrllnyl]-4-(trifluo
ronet hyl ) - cyclohexdneacé@3n1de 6.7
N-[6-Ch|oro-2-(hexaryurulh =1; 85 epin-1-yl)-5-quin
olinyl]- 20 cycl ohexaneacefam dge
N-[ 6- Chl oro-2-[ (ci s-|3, 5-ﬂ4nethy|63l
- pi perazinyl]-5-quinalinyl]- cyclohexaneacetam de,

N-[ 6- Chl or o- 2- (4- et hyl - |

- pi perazi nyl ) -5-qui nolinyl]-cycl ohexaneacet an de,

di hydrochl ori de, 25

N-[ 6- Chl oro-2-[ (1S, 4S) -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-y
[]-5-quinolinyl]-

nn6 Jlpr opyl ] am no] - 5-q
élchexaneacetan1de
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cycl ohexaneacet anm de, acetate,
N-[ 6-Chl oro-2-[(3R)-3-pyrrolidinyl am no] -5-qui nolinyl]
WO eopgliadsexaneacet anmi de, di hydrochl ori de, PCT/SE2004/000836
N-[ 2-[ 3- (Et hyl ami no) pr opyl ] - 6- net hyl - 5- qui nol i nyl ] -cyc
| ohexaneacet am de, 30 di hydrochl ori de,
N-[ 6- Chl oro-2-[ 3- (et hyl am n]eﬁopr opyl ]-5-quinolinyl]-cyc
| ohexaneacet am de, di hydrochl ori de, WD 2004/ 106305
PCT/ SE2004/ 000836 195
N-[6- Chl oro-2-[[ 2-[(2- hydroxyet hyl)aniino] et hyl ]
am no] -5-quinolinyl]- cyclohexaneacetam de,
di hydrochl ori de, N-5-Qui &Aﬂ)}\’l&ycl ohexaneacet am de,
1- Met hyl - N- 5- qui nol i nyl - cycl ohexaneacet am de, 5
4- Met hyl - N-5- qui nol i nyl - cycl ohexaneacet am de,
1. N-A-cGmpomid ofifbrmylal(Doent anepr opanam de,
N-[ 6- Chl oro- 2-[ 3-[ ( 3- hydr oxypr opyl ) am no] pr opyl ] - 5- qui
nol i nyl ]- cycl ohexaneacet am de,
N-[ 2- ( 3- Ami nopr opyl CpEﬁPLgkg;ﬁ-@ﬂ#ﬁg&¥gyh¢-cyclohexan

eacetam de, 10
N-[ 6- Chl or o- 2- [ 3- [ 4 retty] s@+f onyl ) ami no] car bonyl ] ani
no] propyl ] - 5- qui nfg Jycl Shexaneacet ami de,
N[ 2-[ 3- (But yl am n)pLeopyl 1 -6- chl or o- 5- qui nol i nyl | - cycl
ohexaneacet am(ERe) dhyd YiC’hI ori de,
N-[ 6- Chl or o- 2- [rret hyl [ 3- (et hyl am no) propyl] am no]
-5-qui nol i nyl]-1-cycl ohexyl dAL5
cl oprop ecarbox ydroch| ori de,
or am-)flf‘@wéﬁ‘ll Yﬂcﬁtaﬁ?ep@%aﬂc’t‘?w& °r§°li'ﬁferng’ieﬁ§ll ]-1-cycl ohex
whe¥din CYcl opropanecar boxam de,
N 6- Chi or o- 2- [ ( 3R) - 3- hydr oxy-
pisl0; ppr20l i di nyl ]-5-quinolinyl]- cycl ohexaneacet ani de,

eacf_ﬁgi BepdPYlopres)ts Balngen ohGrt albyhpboP I BIsh R east

one ls¥stituent selected from hydroxyl, halogen and C;-¢ alkoxy;

qis0,1or2;

each R* independently represents halogen or C;-¢ alkyl optionally substituted by at least
one substituent selected from hydroxyl, halogen and C;-¢ alkoxy;

mis0,1,2o0r3;

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

nis0,1,20r3;

within each grouping CR’RS, R® and R® each independently represent hydrogen, Cy.¢ alkyl
or R and R® together with the carbon atom to which they are both attached can form a 3-

to 6- membered cycloalkyl ring;

R? represents a 4- to 9-membered cycloalkyl ring system, which cycloakyl ring system can
be optionally substituted by at least one substituent independently selected from halogen,
hydroxyl, -S(O); C1.galkyl, -NR'R®, -C(O)OR'?, -OC(O)R ", -C(O)NR“R", - SO,NR'®
RY, -NR"®SO,RY . Cy.¢alkoxy, Cy.¢ hydroxyalkyl or a Cy.¢ alkyl group which Cy_¢ alkyl
group can be optionally substituted by at least one halogen; fis 0, 1 or 2;
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cycl ohexaneacet am de, N-[2-[(3R)-3-Anm no-|
-pyrrolidinyl]-6-chloro-5-quinolinyl]-cycl ohexaneacet a
worR@e/106306 [ 2- [(3S)-3 -Am no- 1 -pyrrolidinyl RCT/SE2004/000836
-6-chloro-5 -quinolinyl] -cycl ohexaneacet am de,
N-[ 2- (4- Am no-
| - pi peridinyl)-6-chloro-5- qlfr‘]nol i nyl]-cycl ohexaneacet a
m de, 25
N-[ 6- Chl oro-2-[ (3R) - 3- (et hyl am no) - 1-pyrrolidinyl]-5-
inolinyl]- cyclohexaneacet am N-[ 6-Chl or o- 2-
one{Y Sgn 4R Boss A o gt 5 Sl R BpEr=0h Rafsdytp i of ol
( gl i nyl]- cycl ohexaneacet am de, N-[6-Chl oro-2-
HA[(BS)-B-(net hyl am no) - 1- pyrrol i di nyl]-5-qui nolinyl]-
30 cycl ohexaneacet api %é N-[ 6-81 oro-2- [(39)-3-
[ (2- hydr oxyet hyl )pﬁr%o\j@%yﬁ ol i di nyl ]-5-quinolinyl]-
cycl ohexaneacet am de, 2004/ 106305 (RAl)/ SE2004/ 000836
196 N-[6-Chl oro-2-[ (3R)-3-hydroxy- 1 T
whaqreip X apPIaseRis g oXygen AbSIpRHTjatong lagiey N IR e tdierade R is
’ ) - 3 A N0 L L ) L5 qui N
hydyf%e_g &L/ b &9k afke AT t\%hrlna%éa,{n%é SHiidskly QBB 5yPsR M0k
subiithéntdeldrydd forh hyptoael, hzalogyh pr G gilitaxgt $ 3yd ¢ gycl ohexan
eacetamde, 5
N-[ 6- Chl oro-5-[ (cycl ohexyl acetyl )am no] - 2- qui nol i nyl ] -
R’ I%I{_)x%égéﬁa bond or a C;-5 alkylene group, which can be optionally substituted by at
6- Chl or o- 5-[ (cycl dohexyl aget yl')am no] - 2- qui nol 1 nyl ] -
least bneasubstitnent selected from hydroxyl, halogen and C;-Cg alkoxy;
6- Chl or o- N- (cycl ohexyl met hyl ) qui nol i ne- 5- car boxam de,
6- Chl or o- N- (cycl ohexyl met hyl ) - 2- ( 1- pi perazi nyl)-5-qui n
R°4HrORER 8h, dR:droxai RGN LOIO 20 1QR?'R?, -C(O)NOH, or a grou
22;5[ (39 m?% ngﬁl- 5‘% ol i d|9nyl S-)g)-%hl oro- N-( c;sc?ohexyl SoTP
-WRet hyl ) - 5- qui nol i necar boxami de,
6- Chl oro- N- (cycl ohexyl met hyl ) - 2- [ et hyl
[ 3- (met hyl am no) propyl] am no] -5- quinoline
or R &rdpasaits da. tel-myshiinedd erbslsclic or heterocyclic ring, either of which may
_ 6-Chl oro-N-(cycl ohexyl net hyl') - 2-[ net hyl . .
inclpde Qlﬁ@m& £OHPH @yl@@fhga}rﬂ)oca/ﬁhﬁ él}d beterogyrlic ring can be optionally

sub&H{n%B le/ Q?ﬁéggt%?lé b iuent Léié’c%daﬁ&ln%aidﬁn, hydroxyl, =0, carboxyl,
cyano, C;-Cg alkyl, C-Cg hydroxyalkyl, a group -W’R*, -C(O)NOH , -(CH,)NR*R*
~(CH2)(C(O)NR?R®, -(CH)R? -(CHy), NR*C(O)R™, -S(0)R*, NR*SO,R*,
NR3C(O)NR*S(0),R*, -S(0) (CH)NR**R*, -NR¥S(0) NR*'R*, -S(0),
(CH,)C(O)OR® , or -M(CH,)C(0)GR* wherein M represents a bond, O, or a group
SNR*® ;

tis0,1,2,3,4, 5 or 6;

ris 0,1 or2;

R* and R* are independently selected from hydrogen, C,.7 alkenyl, Cy.¢ alkylcarbonyl,
-SOzR46, -C(O)NHS02R47, a 3- to 8-membered carbocyclic or heterocyclic ring which
carbocyclic or heterocyclic ring can be optionally substituted by at least one substituent

selected from halogen, hydroxyl and carboxyl,
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6- Chl oro- N
(cycl ohexyl met hyl ) - 2-[ 3-[ ( 3- hydr oxypr opyl ) am no] pr opyl
wWQ 2@4/10030% 01 | necar boxam de, 2-[(3R)-3-Am no-| PCT/SE2004/000836
-pyrrolidinyl]-6-chloro-N(cycl ohexyl nethyl)-5-
qui nol i necar boxam de, di hydrochl oride, 20
N- (2- Ami no- 6- chl or o- 5- qui nollP%yI ) - cycl ohexaneacet am de
, .trifluoroacetate,

or - @hdl B by (ndypéndhe&yfamsmw 3 €2 kAol Whizh Gy nikgy gtoap can
be %ﬁﬂngﬁ ?n,h}sg Hléé) by e&llclaaqs{ (r)ll}/e Jubstltﬂerlxtqg elpgr? e%[d?/%e %cteg ?rom halogen,
cart;’a{y( ﬁm&yﬁmcﬁzpim i, GdeyGCEMIEﬁﬁnJ)\"(ﬁ S RRBAY LN, -

) - 5- Qollngcarbo am 5 ) .
NR R(Q,% &(@)W%&yckﬂe@(ﬂb& mma 90iR3 shd NR{ (@R BRORTS;

yl ) am no] - 1- pi peridi nyl ] - 5-qui nol i necar boxam de,
hydr ochl ori de,

W zﬁrdGW‘ mdepé\hdeﬁuykmuﬂ Asdndy D) S am% JC(@;NRFSdI BD,NR”,
nol i necar boxam de, 2- no-

-NR @@ro?ﬁ'&k n (A 2NEylang corohgeyp na (i) 6-5 &ﬁ@bgﬁ@HuhecaNBok@Hz)l 6

CEARPCE g SN GHr- 4R MR CH 9 6 S -am
sNRAOOCHZ) 5 d+(@y121mceo>mq5(®ﬂﬁ)@,ec@f48o@wﬂﬁi SNE-; pis 0,1 or2;
2004/ 106305 PCT/ SE2004/ 000836 197

[ 1-[6-Chl oro-5-[ (cycl ohexyl acetyl ) am noJ- 2- qui nol i nyl ]
R* aﬁd RW ﬁl@é%egﬂéﬁf ]reﬁl%seﬂ? ¥ A Q30 Bbered 2hBBBYFic ¥t hterocyclic ring

di nmet
comipr(sﬁ;g:ﬂr@helm ISriEtehryatgms mtbpht}denﬂy gelected fmmcEtrbgoms ok gigen and

sulp%N_L ‘%&)‘8‘1 Bﬂﬁ%ﬂcﬁ@f’ﬁ thy I o ng@]@ optionally substituted with at least
one%bﬁﬁhéxﬁ Q6lectb@ Ko l%@lmoyg@ el@l£s, i %y{al{cf, %1%}110’5 hﬁwge@ =30,C16

rrolidinyl]nmeth | or 0- 5- qui nol'i nyl |-
alkyiyé[ otlkylgarbandt Gnd aiboxycarbonyl Ci.¢ alkylamino, di-Ci.¢ alkylarmno and a

Ci- ﬁl&ﬁ Bg%? \&hlgh 'gg]é gﬁ(gﬁg@g &hn B olytlgnaﬁy SII;bS?l u(%eci5 b}(l:1 at least o

subMithént Sbleote@ fidnd hal kml@l ;oxyet hyl ) am no] - 1- pi peri
di nyl ]-5-qui nol i nyl] 10 cycl ohexaneacet ani de,
N-[2-[(3S)-3-Am no- 1 pyrrolidinyl]-6-chloro-5-quinolin

R7, XQ'SJ Rn, Rl3, R14, RY , R16, R17, R!®and R each independently represent a hydrogen
atom or Cy.6 alkyl group optionally substituted by at least one substituent selected from
hydroxyl, halogen and C.¢ alkoxy, or any of R’ and R®, R and R*®>, R and RY’ together
with the nitrogen atom to which they are both attached can form a 3- to 8-membered

saturated heterocyclic ring;

R®, R RY,R%,RY R RS, R%, RY, R%® R¥ R RS! R R® R™ R®. R% RY and
R® each independently represent hydrogen or a Cy.¢ alkyl group which can be optionally

substituted by at least one substituent selected from halogen and hydroxyl;

R® R R? R%, R, R¥ R%2 R®, R¥ R¥® R¥® R¥, R R, R R, R™ RY, R R®,
RSO, R’ 1, R? and R*®each independently represent a hydrogen atom or a C;-¢ alkyl,
Cz-6 hydroxyalkyl or a Cs-g cycloalkyl group, or any of R* and R®, R* and R®, R*® and
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cycl opent anepr opanam de,
N-[ 6-Chl oro-2-[(3S)-3-[(2-hydroxyet hyl)am no]-1-pyrrol
WO cioastdg3ed- qui nol i nyl ] - cycl opent anepr opanam deCT/382004/000836
N-[ 6- Chl oro- 2-[ 4- (1, 5-di hydro-5-0x0-4H-1, 2, 4-tri azol -4
-yl)-1-piperidinyl]-5-
gui nol i nyl ] -cycl ohexaneacet at3de,
sk [416 Chl4or 0'35' [ (g cl ghexyl acetyl )am no] - 2- qui nol i nyl ] -
R F oid RS, R and R RO Gmet RY ¢ogether with the nitrogen atom to which they are

w3 K SRR M2 Lo

6- Chl oro-5-[ (cycl ohexyl acetyl ) am no] - 2- qui nol i nebut ano
ic acid,

2. 1- Pecanitosnd agofding ¢ Jhiex § Iveheetiy [Y) iamitnegen 2nd @ is @l grongd CRs.
4- pi peri di neacetic acid,
4-[6-Chl oro-5-[ (cycl ohexyl acetyl ) am no] - 2- qui nol i nyl ] -

3. 1- pi qipotnd eesvedihg tlatin 1 or clalth WM whadeln n is 1 or 2.

6- Chl oro-5-[ (cycl ohexyl acet yl ) am no] - 2- qui nol i nepent an
oic acid, 1-[6-Chloro-5- 25

4. L beoih R Yoy td @19 SR SRR b 3% teiPR! fipteselis &'
cydlremyyd loo bhpotgtienel tiyd pptivnatly eabsstianyd vitB-a0Ti-nalkiIpebip. L- pr

oline, trifluoroacetate, 4- [6-Chloro-5 - |
[ (cycl ohexyl met hyl ) ami no] carbonyl] -2-quinolinyl] -1-

5. pi %E&ﬁ%&ﬁﬁ%&&ﬁm%% Qn% 6?@5 16ims3Prol4, [vﬁfeg?+ B{Rﬁ%hg? (TA) s is 0;
9[ (cycl ohexyl net hyl") am o] car bonyl -2-quinol i nyl']-4-
R’ pippesenidiarboodr dndR/ represents, ansptionat yssaubbtjtuiad 2004)-memBe%Ed

CT/ ?EZOEA]E/ OOO§36. 198
CAROOSIERT BFTOSYF (P! ohexyl net hyl ) ani no]
car bonyl ] - 2-qui nolinyl]-4- piperidineacetic acid,
trifluoroacetate, 1-[6-Chloro-5-[
6. [ (A-composndsseorting o) clainnd] wherbiony formpula(TAps ishy R sepresents a
I, iglopecarhoxylic.acid, .5 .1- [ 6-Chl orQg- 55 3:C ...
borf R 461 BEFRLAE LA BBOM pielrfind Sty pkhbineriding! group,

whithat ibe iopt@&ﬂﬂl? Qbdtit@edby @t ledst oh® sEB¥tifledt dected from hydroxyl,
[ (3-cycl ohex%/ - |__-oxopropyl)ani no -2-qé1| nol i mIlLll] -4-

cyano, carboxyl, methyl, -NH,, -NHCH; , -NHCH,CH,OH, -CH,C(O)OH, -

NHCH,C(O)OH, -NHCH,CH,C(O)OH, - CH,NHCHj3 , -CH,NHCH,CH,OH, -

SO,CH>CH,OH, -N(CH,CH,OH)C(O)OC(CHs) 3, -NH SO,CF;, -NHC(O)NHSO,CHs.

7. A compound according to any one of claims 1 to 3, wherein in formula (IA) R®
represents a Cy-5 alkylene group which can be optionally substituted by at least one
hydroxyl; and R'® represents hydrogen, hydroxyl, carboxyl, -C(O)OR?, -NR*'R?, -
C(O)NOH, or a group -WR?,

8. A compound according to any one of claims 1 to 3, wherein Rlorepresents “-WR? or
R represents a 4- to 9-membered carbocyclic or heterocyclic ring, either of which may
include bridging groups, which carbocyclic and heterocyclic ring is substituted by at least

one substituent -W’R?*.
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pi peri di necarboxylic acid, potassiumsalt, 1- [
6-Chloro-5 - [ [(I -nmethylcyclohexyl) acetyl] am no]

WO 2004106303 i nyl ] -4- 10 pi peridi necarboxylic acP@r/SE2004/000836
N-[ 6- Chl oro- 2-[ 3-[ (2- hydr oxyet hyl ) ani no] - 1- pi peri di nyl
]-5-quino|iny|]- cyclohexaneg& tam de,

N-[ 6- Chl oro-2-[2-[[(2- hydroxyet hyl)am no] net hyl ] -1-pyr

lid I cycl ohexaneacet am de, 15
0.1t e B opscsoiemorcesmanl e o o
I e,
SO]Va%tﬂleropggé(??%ﬁFg@F?ﬁﬁ hy %‘n no) met hyl ] - 1-pyrrolidinyl]

_5- @}\G[@]Ghlorg,cﬁ}@ pmgemicmeman@gcsamﬁbm@u &clbl?exaﬁeic@t@m&’b

XY -pyrroli dinyl] -6-methyl-5 -quinolinyl] -
dlhé'g}/g) ’exaneacet amde, N-[(3S)-1-

L 6- BhteChIRy ti(fwe@&wb SRR AL iy 1 - 3-

pyrrolidinyl]-
dlhud{qf_zh{o@gs) 3- [(2 Hydroxyet hyl ) ani no] - 1- pyrrolidinyl]-6

?\h%) C@ ﬁ%b Eﬂeﬂ‘ﬂyﬁgg g{%gggggﬂ?ﬁ%gl;@gapﬁéinﬂqw n
cyclbhdxmhdacammwer aih gdtoﬁﬁiohdy al ani ne,

N-[ 6- Chl oro- 2- S)-3-[[(trifluoromethyl)sulfonyl]anin
o] - 9- %rpd}’-, @cme}y@ethyl) 2-methyl-5-quinolinecarboxamide , hydrochloride,

t 6- Chl
r( el e AR DG ol Busloepeasereice
hydr depl i di nyl 30
y;’zglﬂc_ymoeo i ] cI ohexaneacet am de,
&J [F 03% ,3-dih ydroxypropyl]ammo] 5-quinolinyl]-
Cych(;}{g)&ﬂ’eg&étMl ]-6- chI or o- 5-qui nol i nyl ] -

cycl ohexanepr opanani de, WO 2004/ 106305
PCT4 HEZ@EM(B@(D&S@Iohd:%ﬂad&yllaﬁn@l]l-bf;@m%n ummhu J-bltdnoic acid,

Cy C| F#] E‘é&hﬂ@/ &% arr]rgno)_pr50p-y grln?r?o] I5nq1|11n011nyl]-4-
(tnﬂuoromethyl) -cyclohexaneacetamide, dihydrochloride,
N-[6—Chloro-2—(1-piperazinyl)—S—quinolinyl]-4-(triﬂuoromethyl)—
cyclohexaneacetamide,
N-[6-Chloro-2-(hexahydro~1H—1,4-diazepin-1-yl)-S-quinolinyl]—
cyclohexaneacetamide,
N—[6—Chloro—2-[(cz's-3,5—dimethyl-1-piperaziny]]—5—quin01inyl]—
cyclohexaneacetamide,
N—[6-Chloro-2—(4-methy1-1-piperazinyl)-S-quinolinyl]-cyclohexaneacetamide,
dihydrochloride, |
N-[6—Chloro-2-[(1S,4S)~2,5-diazabicyclo[2.2.1]hept-2-yl]-5-quinolinyl]-
cyclohexaneacetamide, acetate,
N—[6-Chloro-2-[(3R)-3-pyrrolidiny]amino]-5-quinolinyl]—cyclohexaneacetamide,
dihydrochloride,
N—[2—[3-(Ethy1amino)propyl]-6-methy1—5-quinolinyl]-cyclohexaneacetamide,
dihydrochloride,
N-[6-Chloro—2—[3-(ethylamino)propyl]-5-quinolinyl]—cyclohexaneacetamide,
dihydrochloride,
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N-[ 6- Chl or 0- 2- ( 1- pi perazi nyl )-5-qui nol i nyl]-cycl ohexan
epr opanam de,

WOR(BAE3IDr 0- 2-[ (3S) - 3-[ (2- hydr oxyet hyl ) am no] PAF/SE2004000836
idinyl]-5-quinolinyl]- 5 cycl ohexanepropanamni de,
2-[(3S)-3-Am no- | -pyrrolidinyl]-6-chloro-N (2-cyclohex
yl ethyl)- 5- quinolinecar bo>1§§n’ de, ditrifluoroacetate,

N-[ 6- Chl oro-2-[(3S)-3-[(2-hydroxyet hyl ) sul fonyl]-1-pyr
r ol Nd6+GHlgroR2-H R+ (B>hy drpk Vethyl yanhiobless/itiaadsd])advgdi@plidyd]-

oy g%%(lf or O- Zéég@pgﬁpﬁ ;no;\ll_ [ pyrr ol | di nyl]-5-quinolin
1- [ﬁ:s%hﬁbﬁnﬁ:&yuol@lxﬁr{e?%mt hyl ) ami no]

car bonyl | - 2-qui'nol i ny - azetidinyl]-fl alanine,

6- ChiMitloyl V-0 epin adingke gy elelidxphdac@tafdde; 1H-t et r azol - 5-yl ) -
1- L di.nyl.] - 5- | nol.i hecar boxam de, 15

N ?%%ﬁ%%5%“[‘?9%’%&%&@%@%@?3@@&% yl)-1-pyrrolidiny
I T -%-590i it npRELet am de,

I\E[zg_%g}ﬂgr@gi}gyd Lgorg)é%{%i}%ﬁfls-@et r aiol - 5- lS) -1-pyrrolidiny
| ] -B-loeroi -§(3-1W¢m>@nmpahem@ﬂmp -5-quinolinyl]-

: 2-[(3S)-3-[[2- (2H tetrazol - 5-yl ) et hyl
cyclSe R e%g%ﬁénéi nyl[][-sS Do, Ot razel-syl)etivl]

qui NgRi(BuAnhineppgh) e« ailercByaiibieyl]-byclpexahéReamide,
[4-(4,5-di hydro-5-o0xo0-1, 2, 4- oxadi . o
:[@-_Cihlgrol}5’1—Hggme@lpﬂwl’ﬂ'ongl)armno]carbonyl]ammo]propyl]-5-qu1nohnyl]—
[ ' —cycl ohexaneacet am de,

Cy"ﬁt‘l‘%’g@ %Ardéldg [ 4- (4, 5-di hydr o- 5- oxo- 1, 2, 4- t hi adi azol - 3

- y 1 {2 pi(Petyiahing)prefpA]-6-chloro-5-quinolinyl}-cyclohexaneacetamide
. }%ﬂi cil I, %I ] - cycl ohexaneacet am de, 25

dih Pgl%ﬁﬁ ro-2-[3-(1Htetrazol -5-yl)propyl ]-5-quinoliny
| ] _ J 3 ] . ] I . . 1. _
N L A P OB ARE R Fuinolinyl}--gylohesy

cyclopeymehedaghoxamides hadiodkloride,

P L T T R
cychpkérafbdabdxadidd, 3S) - 3- [ 2- (1H tetrazol - 5-yl ) et hoxy] - 1-p
16 Chloro 2 {35 hydrany-1-pyrdldiny s quisatimyile
cyclohexaneacetamide,
N-[6-Chloro-2-[(3S5)-3-hydroxy-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide,
N-[2-[(3R)-3-Amino-1-pyrrolidinyl]-6-chloro-5-quinolinyl}-cyclohexaneacetamide,
N-[2-[(35)-3-Amino-1-pyrrolidinyl]-6-chloro-5-quinolinyl]-cyclohexaneacetamide,
N-[2-(4-Amino-1-piperidinyl)-6-chloro-5-quinolinyl]-cyclohexaneacetamide,
N-[6-Chloro-2-[(3R)-3-(methylamino)-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide,
N-[6-Chloro-2-[(3R)-3-[(2-hydroxyethyl)amino]-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide,
N-[6-Chloro-2-[(3S)-3-(methylamino)-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide,
N-[6-Chloro-2-[(3S5)-3-[(2-hydroxyethyl)amino]-1-pyrrolidinyl]-5-quinolinyl]-

cyclohexaneacetamide,
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N-[ 6-Chl oro-2-[(3S)-3-[2-(4, 5-di hydr o-5-0x0-1, 2, 4- oxad
w0 awah106301 ) et hoxy] - 1- PCT/SE2004/000836
pyrrolidinyl]-5-quinolinyl]-cycl ohexaneacet am de,
N-[6-Chl oro-2-[4-(1H tetrazol -5-yl)-1-piperidinyl]-5-q
ui nol i nyl ] cycl ohexane- acetl®®i de, 5
6- Chl oro- N- (cycl ohexyl met hyl )-2-[4-(1Htetrazol -5-yl)-
1- priérGIﬂid)myZ [(3R)-3ehyidrmdyi Irpipari dinyH ri-geipolinyl]-
fs o N-(,2- cycl ohexyl ethyl)-2-[4-(1Htetrazol -5-yl)
cycl ofe’é‘frﬁ% 1]-5- qui nol i necar boxani de,
6- Qm[%l[gsgb(&m@miiyﬁbmhwl&maﬂ{yﬁ -3 uirdlind1) leydichxt HRacktamide,

-o0xo0-1,2,5-thi adi azol i di n-
2- yNy[6 M@bylribl(lwmmydz;lnﬁ)—irqumollnﬂécwlbbemm@etannde

N | g enhare- 21 ananecl s BLRST bl Ra g agki my1 1 - oY

N [ 4= [@@}%@-52 (ld, 1515&@1@&&159159@12%&&;&1@%&1@“ noj
-1- pi peridi ny 5-quinol inyl] - cycl ohexaneacet am de.
15 &Chlato-dbmyclphdxyfmefhybquinalitd-ScadiexpmideX ( CRSR6) n° R2

ac BBV Gar bl ol Lo R BBl

dinydiséigofdd) is 0, 1 or 2; each R is independently
sel ected from hal ogen, optionally substituted Cl-6

al K3l (3S)-ArAming; l-mynqlubnylkG ~cRlqre-Ne{ayr ke sy methol -

ggg 25 each R5 and each R6 are mdepenblently
qulﬁldlﬁlgg éo g?h hydrogen or Cl_3al kyl, or R5 and R6

t Ogﬁ}UhHTroW—(dycIdhexjdﬁfeH@ID) amah%@%e&i%&dna@mm;ﬂmﬂm 5-

attached for ocycl oal kyl ring,
qulnohne car %oxamlc{m d1hydrochlo¥1de y J

6-Chloro—N-(cyclohexylmethyl)-2~[methyl[2~(methyiarnino)ethyl] amino]—S‘-
quinolinecarboxamide, dihydrochloride,
6-Chloro-N-(cyclohexylmethyl)-2-[3-[(3-hydroxypropyl)amino]propyl]-5-
quinolinecarboxamide,
2-[(3R)-3-Amino-1-pyrrolidinyl]-6-chloro-N-(cyclohexylmethyl)-5-
quinolinecarboxamide, dihydrochloride,
N-(2-Amino-6-chloro-5-quinolinyl)-cyclohexaneacetamide, trifluoroacetate,
6-Chloro-N-(cyclohexylmethyl)-2-[(35)-3-[(2-hydroxyethyl)amino]-1-
pyrrolidinyl]-5-quinolinecarboxamide, hydrochloride,
2-[(35)-3-Amino-1-piperidinyl]-6-chloro-N-(cyclohex ylmethyl)-5-
quinolinecarboxamide,
6-Chloro-N-(cyclohexylmethyl)-2-[(35)-3-[(2-hydroxyethyl)amino]-1-piperidinyl]-
5-quinolinecarboxamide, hydrochloride,
6-Chloro-N-(cyclohexylmethyl)-2-(3-hydroxy-1-azetidinyl)- 5-
quinolinecarboxamide,
2-[(3S)-3-Amino-1-pyrrolidinyl]-N-(cyclohexylmethyl)-5-quinolinecarboxamide,
6-Chloro-N-(cyclohexylmethyl)-2-[3-[(2-hydroxyethyl)amino]-1-azetidinyl]- 5

quinolinecarboxamide,
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R2 is an optionally substituted cycl oal kyl group; one
of Yor Zis nitrogen and the other is a group CR3
wob@raoddds i s hydrogen, or a group R7, OR7, SRICT/BIRORB)00836

where R7 and R8 are independently selected from

hydr ogen, optionally WO 2004/ 106305 PCT/ SE2004/ 000836

201 substituted C1_10al kyl, 184 optional ly substituted

cycl oal kyl or an optionally substituted heterocyclic

gr o[,lp[6 GhloRy 5 d(wycRbex dgetyimming - B-guivelinylf Semerolidmyl](2-

are at hed f o an optionall
y:l)u‘f W&ta&}({)@g tLV{ ﬂ{i’l ﬁﬂ?reﬁ Irmy coﬁt ain
ad dM(C@@l@hemxﬁl@ﬂ@gt@Hﬁmﬂrsdc,ulﬁtﬁmeééib&{ﬁﬁmeOrrpr i se

. and each R4 is

bridgi hg groups,;
i ndé%éﬁ%én%myl%blpyuohdint'lﬂdff(dyalobgreyimthybmﬂmﬂwlwy

.Subst t Cl 6alkyl, wth the proviso that where p
qmﬁéﬁ Cérw"a%& E}%eﬁ nis 0, Xis NHX(O, Yis

ni tNC[QE{[(C*»&)’-lBLAEmﬂoSl gﬁ%%olﬁﬁﬁiylﬁﬁeth’ﬁl]lﬁeélﬂaﬂors -MinbBnyIpt a
cycl opropyl . group. 11. A pharmaceuti cal conposition
&5\%@3@?% Weconpound of fornula (1A), or a

PRSIl SRS B s
as s b4ihlomo-2: B15)-3-[(thhydracytiiyl aalihy]- heipepitagl 15-quinolinyl]-

uvant, djluent or carrier. 12. A process for the
cye ﬁ%ﬂeé‘fqt%fﬂl f a pharmaceutical conposition as clained
in glai %Aﬁnﬂ@ﬂ‘ﬁg 158! oxs gidLPound of
for rru[l e{m(% ﬁ% eut| ca aalccelp?g]t)) salt,
CbeJp@nIuaungopansnh@ate t her eof as defl ned in any one of

act VB PU 24P ES Dpiinct- LBRARy R hinotiny-

cyciopefdhépropathmi®s, a pharmaceuti cal l'y acceptabl e sal t,
prodrug or 20 sol vate thereof, as clained in any one

of 1&[@1@%&0@ %-B-0l, 5dthd§e510ﬁ0t4ﬁéﬂé3p%ﬂI‘lazm 4{ybel -piperidinyl]-5-

for I A), or a pharmaceutically
qung@gg’ te}% eéaéﬂe?g& “%r ug or solvate thereof, as
cl ai ~[@¢hldﬂo@nb(c3ﬂﬂtﬂ1e@§la§étﬁl9ﬂﬁm3;] 2Qubhdlinyl] tIB—pi’@[ﬁéf fflueESucetate,
of a medicanent for use in the treatnent of

r helrifaEblago-ar leclehes ylapet yl)aminp-8-guinadinyBrspipaddipecarboxylic
acid ‘?ﬁlngnasafﬂ A) or a pharmaceutically acceptable salt,
prodrug ot solvate thereof as clained in any one of

c| ab-Chalato56[(Gyclohek hlacsrpiathimol-0+qmiraflinaburesbic agient  f or

use, | e treatnment of an obstructive airwa
di S]e—gé;gil oro-5-[(cyclohexylacetyl)Jamino]-2-quinolinyi]-4- p1p%:/r1d1neacet1c acid,

4-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-1-piperazineacetic acid,
lithium salt,

6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinepentanoic acid,1-[6-Chloro-5-
[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-D-proline,

1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-L-proline,
trifluoroacetate,

4-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-1-
piperazineacetic acid, acetate,

1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-4-

piperidinecarboxylic acid, sodium salt,
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30 16. Use according to claim15, wherein the

obstructive airways disease is asthma or chronic
woebetnusdd ve pul nonary di sease. WO 2004/ 106305PCT/SE2004/000836

PCT/ SE2004/ 000836 202 17. Use of a conpound of

formula (1A) or a pharmaceutjcally acceptable salt,

prodrug or solvate thereof 198 claimed in any one of

clains 1 to 9 in the manufacture of a nmedi canent for

use lilf-GHero:5-¢icyntohexpinetiyi movndoatbbny}-25quidlinget-of  a
. conpound of. forrmula (1A or a pharmaceutically
plpﬁ%@%‘ﬁ?cggfgcgamﬁ?aﬁé? g or solvate thereof as
cl allI[Bfthlﬂroaﬂl’[(%?c(:)lr@ﬁex@le%ﬂﬁnﬁné]@al%ohﬁ]Iztkﬁlil%i@ﬂﬂf]a@-t ure

. of a nedi canent use in the treatment o
PipeHdinpepbryligracishi tis 19. Use of a conpound of fornula

(1 Ay _rr, harmaceutical |y acceptabl e.sal t rodrug or
o PR R e B L on BRI AR bor B e
pipeidifecaibéfigicmgieyf act ure of a nmedi canment for use in
the treatnment of atherosclerosis. 20. A nethod_ of
t r edtlPrichlpednh@roictehar¥lHroxapsori) aptr@lodatimelinylE4whi ch
. N | adm Ni : 0 a patient a
PlptE ﬁ@@%@ﬁ‘f’%@ﬁwﬁ g%%ﬁ:‘%@gg{’amunt of a conpound of
f or iRib-& hlarot3-HY 1-aretleylplobuherylctiytiahliyo]ad-gaipbhiylp4sal t
. pr.odrug, or _sol vate thereof as clainmed in any one of
plpgpglpp@glpoy&ygcggdzl_ A nmethod of treating an obstructive
air SC  rish) ad . ig,; .
P O R I DS e gl Sfind
cycdehiepannadetamidegr nul a (1B) or a 20 pharmaceutically

acc l.e_salt,.Rrodru r..sol vat e t her eof i med..

R P G oSy Ring i TRt R R otiny -
cydisieRadeatétamid a conpound of formula (IA) as defined

inclaiml, or a pharmaceutically acceptable salt,

pr ofirlaf W erosil$-dmethy laariewr L-piperidinyogwinglieylei t her: 25

' a conpound of formula (IVA) CH2)m (O L’
ey BrRR AR 7O
N-[6-Chloro-2-[2-[(methylamino)methyl]-1-pyrrolidinyl]-5-quinolinyl]-

cyclohexaneacetamide,

N-[2-[(3R)-3-Hydroxy-1-pyrrolidinyl]-6-methyl-5-quinolinyl]-
cyclohexaneacetamide,

N-[(38)-1-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-3-pyrrolidinyl]-
glycine,

N-[2-[(35)-3-[(2-Hydroxyethyl)amino]-1-pyrrolidinyl]-6-methyl-5-quinolinyl]-
cyclohexaneacetamide,

N-[(35)-1-[6-Chloro-5-[(cyclohexylacetyl)amino]-2-quinolinyl]-3-pyrrolidinyl]- 4
alanine,

N-[6-Chloro-2-[(3S5)-3-[[(trifluoromethyl)sulfonyl]Jamino]-1-pyrrolidinyl]-5-
quinolinyl]-cyclohexaneacetamide,

N-[6-Chloro-2-[(35)-3-[[[(methylsulfonyl)amino]carbonyl]amino]-1-pyrrolidinyl]-
5-quinolinyl]-cyclohexaneacetamide,

N-[2-[(3S)-3-Amino-1-pyrrolidinyl]-6-chloro-5-quinolinyl]-

cyclohexanepropanamide,
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represents a | eaving group (e.g. hydroxyl or hal ogen)
w@ea4¥063Z3y R1L, R4, m P. and q are as defi nedPCTISE2004/000836
formula (1A, with a conmpound of formula (VA , HN
(CRBR6)N-R2 5 (VA) R2, R5,, R6 and n are as defined
in formula (1A); or (b) reac]tﬂgng a conpound of fornul a
(MA) CH2)m-NH2 \ (R4)g (R1) / Y~Z P 10 (VIA
wheMelonCilor@2-[riethyka; (mﬂhyfbarmmo)pxowlmowfqumﬁnylﬂv

th a conmpound of forrmula (VI1A) 15
cy{%ep(r&gn)ﬁgjlw (W :TR) wherein L2 represents a
| eaw mcmowa ((lfpllﬂarazﬁky}d} Winoﬁhynﬂiy@%@anéﬁ@p%m%
n are as defined in fornul 5 A ; 0 (¢
wheN E¢ Blorp-3ri(BSy- 3rﬁ2moxmhylmneb a@@no:hdmad]gfr quipolryl]-
ove where s is 1 and X is >NR11,
Cy{l@é\&%&%é&é\ corr%egund of formula (VII1A) 1CH2) m - X
( CRBFR@S) ﬂ?ﬁnu(lﬂ)pyrrollabylf}l-ﬂ_aﬂﬁ’rd NHRicyrlon&x &8 4)-196 305
gr/ SE20 4/ 000836 204 wherein L3 is a | eaving group
quipglt agide; disaflugreacst®ife sul phonate or met hane

N-[6-Chloro-2-[(35)-3-[(2-hydroxyethyl)sulfonyl]-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide,
N-[6-Chloro-2—[(3S)-3-cyan0-1-pyrrolidinyl]-5—quinolinyl]-cyclohexaneacetanﬁde,
N-[1-[6-Chloro-5-[[(cyclohexylmethyl)amino]carbonyl]-2-quinolinyl]-3-
azetidinyl]-f-alanine,
6-Chloro-N-(cyclohexylmethyl)-2-[3-(1 H-tetrazol-5-yl)-1-azetidinyl]-5-
quinolinecarboxamide, |
N-[6-Chloro-2-[(3S)-3-(1H-tetrazol-5-yl)-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide,
N-[6-Chloro-2-[(3R)-3-(1H-tetrazol-5-yl)-1-pyrrolidinyl]-5-quinolinyl]-
cyclohexaneacetamide,
N-[6-Chloro-2-[(35)-3-[[2-(2H-tetrazol-5-yl)ethyl]amino]-1-pyrrolidinyl]-5-
quinolinyl]-cyclohexaneacetamide,
N—[6-Chloro-2—[4-(4,5-d1'hydro-5-oxo-1,2,4-0xadiazol-3-yl)-1-piperidinyl]-S-
quinolinyl]-cyclohexaneacetamide,
N-[6-Chloro-2-[4-(4,5-dihydro-5-0x0-1,2,4-thiadiazol-3-yl)-1-piperidinyl]-5-
quinolinyl]-cyclohexaneacetamide,
N-[6-Chloro-2-[3-(1H-tetrazol-5-yl)propyl]-5-quinolinyl]-cyclohexaneacetamide,
trifluoroacetate,
N-[6-Chloro-2-[4~(1H-tetrazol-5-yl)butyl]-5-quinolinyl]-cyclohexaneacetamide,
6-~Chloro-N-(cyclohexylmethyl)-2-[4-(1 H-tetrazol-5-yl)butyl]-5-
quinolinecarboxamide,
N-[6-Chloro-2-[(35)-3-[2-(1H-tetrazol-5-yl)ethoxy]-1-pyrrolidinyl]-5-quinolinyl]-

cyclohexaneacetamide,
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sul phonate), and all other variables are as defined in
relation to formula (1A, with a conpound of fornula

W@ 20aAL063b5 N( Ri 1) - R9- R10, wherein R9, R10 and RAAT/SE204£800836
defined in forrmula (11A); or 5 (d) when Y is N and Z
iIs CR3, and R3 is a group fornmula (I1A) wherein s is O
and RO is a d-C5 al kyl enezgpoup whi ch may be
optionally substituted as defined herein above with

r esPe6tClilord-24{ @)-2-[24(Ap;dihpdrotS-oxp-4,2¢b puiinzd!l-3fylethoxy]-1-

VI | as defined in .(c) above th a
Py‘“&"g}ﬁglédﬁé( "%‘%&'WQOF%@%CFI 3(“3&?‘%3 a1 R R|W|o R~ 10 10
o ha R e R Yo cane-
acetppiide.nat i on with R9' gives a group of formula RO as

d f f f d. b

oo RSy Rl A O VAL 8t O SRR,
qu1ﬁ?518nec&rbdx&1des a group of fornula (I11) where s is O,

RO is reacting a conpound

of ¢ k&@xpd?’@ml?heéyle&@fl) %dﬂ (ﬂﬁ te@qu&éox})elmqﬁl nyl]-5-
qulﬁ&m%% a{nd%or mula (XITA) (XITA) 20 wherein L4 is a
eaving group’ (eg. trialkyltin, dialkylboron or zinc),

f ol 6-@iiakoby-(¢yehutick dimethail \-2-[ €8.55-Gni Aludidx lb-4-ox ¢vill ) 285 -thiadiazolidin-

R21 d R22 def d
_y&élol I A?)]eqw}w%é}wqehingch;%@gmge,l sa?SRS angr (Fe{%alss Z Ig?gup
Nﬂ%’@'ﬂl@r&i A\ ALyt Bi g%nﬂﬁlygd %nbﬁn)gfgz(%he%én@a aﬁg&e or

reacting conpound of la (MITA)
N- [Géfhlawd2—|[4r[[((m)ﬂuabm@hwlbsutfonﬂ]mmpbmfp@lpamfdm}d)} .ﬁqqumohnyl]-
&)ﬁll@% a% defined in (e) above, followed by an
CYCEXCaH9e6 ttion and then by reaction with a
compound of formula (Xl 11A) as defined in (e) above
10 ug@gfn ﬁﬁ@%hﬁﬁlcggﬁ)na“ on conditions; or 30 (g) when
and and R3 is a group of formula
(IIA) where s is 0, reacting a conpound of formnula
(MI11A) as defined i I_sg) above W|th a co&r{gound of
formul a (Xl VA)

(R%)q

(IB)
or a pharmaceutically acceptable salt, prodrug or solvate thereof,
wherein pis 0, 1 or 2;
each R!is independently selected from halogen, or optionally substituted C;-¢ alkyl,
mis0,1,2or3;
X is C(O)NH or NHC(O);
nis0,1,2or3;
each R® and each R® are independently selected from hydrogen or Cysalkyl, or R® and R®
together with the carbon atom to which they are both attached forms a Cs_¢cycloalkyl ring,
R?is an optionally substituted cycloalkyl group;
one of Y or Z is nitrogen and the other is a group CR? where R? is hydrogen, or a group R’,

OR’, SR”, NR'R®, where R’ and R® are independently selected from hydrogen, optionally
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wherein RO' is suitably defined such that saturation
w@boosheszed kene and conbination with R9'  gi vesPEI/SEI041000836

of formula RO as defined in formula (11A) and R10 is

as defined in formula 5 (HA), followed by renoval of

any protecting groups; or (ﬁ;nv\,hen Yis Nand Z = CRS,

and R23 or R24 represent tetrazolyl, reacting a
substgneduhdoadfyl, dnooptiohally sulistituted dydlbatkyd oflan pptnally siidtituted

a co

X d of
hetqrg el RS OV o R S2PBCiD B o8 iy L ey ese afpched form
an Gk SR YTERANRY R IO Borthinl BT kb Bfns, and

erein Xi, are defined in HA or
ma)(furyhewh@npmeﬂmd@lr@gm@& CR3, and R23 or R24 represent
. roup of formula (XVA) N N-~ O (XVA) reacting a
q15¢ ?rp%t}rnd of formula I1Al or I1A2 wherein [1A or IIA2
and®aéh RS iciaféfeadernitly s(ei&tederhﬂﬂ falokédondpHoa XYy aibstiited Cyalkyl,

followed by treatnent with
with the previse Bt wbergipds Ondl édan és Quids & dbisedet?), i isaitnegen and Z

is dwtagd%zsldé &'% hg/i ¥ES ﬁlo pogg{)mﬁg; Ia (XVA) wherein J

rnatlve compound of formula
IIAI or 11 A2 wherein IIAI or A2 are as defined in

hA% above wi th hydroxylam ne, followed by treatnent
Rharmaspgicst @mmsewnngsalggar csppaynd o formula (aysr a

B ot AN 3 A& S g

claigfs lNo(Wlaééocmtlon with a pharmaceutically acceptable adjuvant, diluent or carrier.

12. A process for the preparation of a pharmaceutical composition as claimed in claim 11
which comprises mixing a compound of formula (IA), or a pharmaceutically acceptable
salt, prodrug or solvate thereof, as defined in any one of claims 1 to 9 with a

pharmaceutically acceptable adjuvant, diluent or carrier.

13. A compound of formula (IA), or a pharmaceutically acceptable salt, prodrug or

solvate thereof, as claimed in any one of claims 1 to 9 for use in therapy.

14. Use of a compound of formula (IA), or a pharmaceutically acceptable salt, prodrug
or solvate thereof, as claimed in any one of claims 1 to 9 in the manufacture of a

medicament for use in the treatment of rheumatoid arthritis.

15. Use of a compound of formula (IA) or a pharmaceutically acceptable salt, prodrug or
solvate thereof as claimed in any one of claims 1 to 9 in the manufacture of a medicament

for use in the treatment of an obstructive airways disease.

16. Use according to claim 15, wherein the obstructive airways disease is asthma or

chronic obstructive pulmonary disease.
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conpound of formula I1A3 or IIA4 *~X ~R~W NH2
WO 2003466305 , NH2 hA3 hA4 with a source of phosgeRCIESE2004/000836
foll owed by treatnent with fornyl hydrazi ne and
subsequent treatnent with base; or 5 (mwhen Y is N
and Z = CR3, and R23 or R242P%present a group of
formula (XVITA) 0 \SON \NH O (XVIIA) reacting a
17.c odpoofidcaniipdund wi famul 23Ad br & phdnaseutizhlip acteptwlessaitiprodrug or

j) with ethyl . chloroacetate, followed by reaction
sol{gd {eraon ST BT E IDY Poe &T BaRL td 1 e meRlFABER oI Sihegicament
SHRedYsRtid reatment with acid and base
foréi&v@gthtg%gﬁg%ﬁpounge%of s oo (XVI1A): (1) when Y is

N, Xis NHC(O and mis 0, conpounds of the fornula

18.1 oL P SR BRI (69 R 4RO FHORAIKPELep RRJcpalcgByodrug or
sol¥drd- therddf bhs E1Yhdd iﬂ‘)al%%& Bf Aaithd T &9 B BE nthnBfachRé BE thedicament
( XI' XA CR5R6f)£11 HO (XI XA) 20 wherein L3 is a
dl

O ( ! :
forlléfai@itz‘)gtrgfﬂm@ptq epmatgidegdmitispar at ol uene sul phonate or
net hane sul phonate), and all other variables are as
defined in relation to formula (1 A); or WO 2004/ 106305

19. PAUsSHZ0604 308 3 formula (TA) or a pharmaceutically acceptable salt, prodrug or
solvate thereof as claimed in any one of claims 1 to 9 in the manufacture of a medicament

for use in the treatment of atherosclerosis.

20. A method of treating theumatoid arthritis or osteoarthritis which comprises
administering to a patient a therapeutically effective amount of a compound of formula
(IB) or a pharmaceutically acceptable salt, prodrug or solvate thereof as claimed in any one

of claims 1 to 9.

21. A method of treating an obstructive airways disease which comprises administering
to a patient a therapeutically effective amount of a compound of formula (IB) or a
pharmaceutically acceptable salt, prodrug or solvate thereof as claimed in any one of

claims 1 to 9.

22. A process for the preparation of a compound of formula (IA) as defined in claim 1, or a

pharmaceutically acceptable salt, prodrug or solvate thereof, which comprises either:

(a) reacting a compound of formula (IVA)
CH,),, —C(O)L
(R%),
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20

207 (m when Yis N, Xis C(ONH and mis 0, conpounds

of the formula (VIIIA) as defined above in (c) can be
waleosntedody reacting a conpound of formula (XXEQT/SXCDBH/000836

(RM)g (R) NL3 (XXA) wth a suitable am ne of

formula (XIXA) 5 HZN-(CR5R6)n R2 (XXI A) wherein L3 is

a leaving group (e.g. hal oge:fp,3 par at ol uene sul phonate

or .rreihane sul phonate), and all other variables are
wherein|bf fepeagents a desving gmup Ce.&.drydudxal 61 Wlogen) afd ), @hRA R, m, p.

s .N IS NH mi.s 0, co unds o formul a
and &t o SeliBe T hB U P iactorfoou B S e R ved by
reacting a conpound of formula (XXI1TA) L5 \ (R4)a
(RL) / Vz P (XXIA) with a suitable am ne of fornula
(XX A), wherein L5 i $N-hal(OfSRe| e—@R> broni ne or
iodine) and all other variables are as defined in
relation to fornmula (I A) w (ViAp suitable source of 15

L£akhagn noxi de and a _suitable catal yst; and
Rogtﬁ%r?ag})‘&ﬂ%f‘% finegyn femgpala (1) ot ), “(e), (f), (),

(hy, (i), (j), (k, (1), (mMm or (n) carrying out one

or nore of the following: converting the conpound
(bobt sdapiéng a corapdundtdffornmdap®IAY of the invention 20

form ng a pharmaceutically eptahle salt, prodrug or
sol vate of the conpound. CEﬁzgm Eﬁi"2
(R*)q

1) =2
(R Y

(VIA)

wherein Y, Z, Rl, R4, m, p and q are as defined in formula (IA), with a compound of
formula (VIIA)

L2C(O) — (CR8R¢), —R?
(VIA)

wherein L? represents a leaving group (e.g. hydroxyl or halogen) and R R> R® and n are

as defined in formula (TIA); or

(c) when Y is N and Z is CR?, and R® represents a group of formula (IIA) above where s is

1 and X is >NR!, reacting a compound of formula (VIIIA)
CH,),,—X— (CRR¢) —R?
(R%),

(R1) N L3

(VIIIA)
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wherein L* is a leaving group (e.g. halogen, paratoluene sulphonate or methane
sulphonate), and all other variables are as defined in relation to formula (IA), with a
compound of formula (IXA), H-N(R!))-R*-R'°, wherein R%, R' and R" are as defined in
formula (ITA); or

(d) when Y is N and Z is CR®, and R%is a group formula (ITA) wherein s is 0 and R° is a
C1-Cs alkylene group which may be optionally substituted as defined herein above with
respect to formula (IA), reacting a compound of formula (VIITA) as defined in (c) above

with a compound of formula (XA) or (XIA)
g

R\ 10 ¢
R xR~
Z N ke R0 (XIA)

wherein wherein R” is suitably defined such that saturation of the alkene or alkyne and
combination with R” gives a group of formula R® as defined in formula (ITA), optionally

followed by a hydrogenation reaction; or

(e) when Y is N and Z is CR?, and R3isa group of formula (ITA) where s is 0, R’ is (CH>),
and R'% is ~NRZR2, reacting a compound of formula (VIIA) as defined in (c) above with

a compound of formula (XITA)
S
N (xma)
wherein L is a leaving group (eg. trialkyltin, dialkylboron or zinc), followed by reaction

with a compound of formula (XIIIA), HNR”RZZ, wherein R*! and R* are as defined

above;

(f) when Y is N and Z is CR?, and R’isa group of formula (ITA) where s is 0, R’ is (CHy)
and R is ~NRPR%, reacting a compound of formula (VIIIA) as defined in (c) above with
a compound of formula (XTIA) as defined in (¢) above, followed by an oxidation reaction
and then by reaction with a compound of formula (XOTA) as defined in (e) above under

reductive amination conditions; or

(g) when Y is N and Z is CR?, and R%isa group of formula (ITA) where s is 0, reacting a
compound of formula (VIITA) as defined in (c) above with a compound of formula (XIVA)



10

15

20

25

WO 2004/106305 PCT/SE2004/000836

205

g
\/R\ 10

R x1vA)
wherein RY is suitably defined such that saturation of the alkene and combination with R®
gives a group of formula R’ as defined in formula (IIA) and R'? is as defined in formula

(TA), followed by removal of any protecting groups; or

(h) when Y is N and Z = CR?, and R® or R* represent tetrazolyl, reacting a compound of
formula ITA; or ITA,

*\Px‘%?RQ\W’CNHA *\[\X1,]:R9\W./CN
1

2

with a compound of formula PN3; wherein P is sodium, a trialkylsilyl, an alkyltin or
ammonium gives a group of formula IIA; or IIA, wherein Xl, R9, W, W’ ére defined in
ITA; or

(i)  when Yis N and Z = CR?, and R® or R* represent a group of formula (XVA)

ﬁéN\J
N~
O xva)

reacting a compound of formula ITA; or ITA, wherein ITA; or IIA; are as defined in (h)
above with hydroxylamine, followed by treatment with 1,1’-thiocarbonyldiimidazole and
subsequent treatment with silica gives a group of formula (XVA) wherein J is S,
alternatively reacting a compound of formula ITA; or IIA, wherein IIA; or IA; are as
defined in (h) above with hydroxylamine, followed by treatment with a chloroformate

gives a group of formula (XVA) wherein J is O; or

() when Y is N and Z = CR?, and R® or R* represent a group of formula (XVIA)
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reacting a compound of formula ITA; or ITA,
" 9 . 9
B R i R SYE Y
3

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

4

treatment with base; or

(m)when Y is N and Z = CR?, and R* or R* represent a group of formula (XVIIA)
N7
NH

O xvIa)
reacting a compound of formula ITA; or IIA4 as defined above in (j) with ethyl
chloroacetate, followed by reaction with (chlorosulfonyl)-carbamic acid, 1,1-dimethylethyl

ester and subsequent treatment with acid and base gives the compound of formula
(XVIIA);

(1) when Y is N, X is NHC(O) and m is 0, compounds of the formula (VIIIA) as defined

above in (c) can be derived by reacting a compound of formula (XVIIIA)

NH,
(R%),
1 3
(R) P N L (XVIIIA)
with a suitable acid of formula (XIXA)
0]
56 2
>—(CR R)—R
HO (XIXA)

wherein L? is a leaving group (e.g. halogen, paratoluene sulphonate or methane

sulphonate), and all other variables are as defined in relation to formula (IA); or
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(m) when Y is N, X is C(O)NH and m is 0, compounds of the formula (VIIIA) as defined
above in (c) can be derived by reacting a compound of formula (XXA)
CO,H
(RYq
1 3
| (R )p N L (XXA)
with a suitable amine of formula (XIXA)

 ~DSRA o2
HN—(CRR)—R® o

wherein L? is a leaving group (e.g. halogen, paratoluene sulphonate or methane

sulphonate), and all other variables are as defined in relation to formula (IA); or

(n) when Y is N, X is C(O)NH and m is 0, compounds of the formula (VIIIA) as defined

above in (c) can be derived by reacting a compound of formula (XXIIA)

(R%),
P (XXIIA)

with a suitable amine of formula (XXIA), wherein L’ is a halogen (e.g. bromine or iodine)
and all other variables are as defined in relation to formula (IA) with a suitable source of

carbon monoxide and a suitable catalyst;

and optionally after (a), (b), (c), (d), (¢), (), (g), (h), (@), (1), (k), (1), (m) or (n) carrying out

one or more of the following:
e converting the compound obtained to a further compound of the invention

e forming a pharmaceutically acceptable salt, prodrug or solvate of the compound.



