2 9 JUN 2006 WO 03/042179 PCT/ EPQ2/ 12505 HETEROCYCLI C DERI VATI VES OF

GLYC!I NAM DE AND THEI R MEDI CAL USE The present invention relatesl$dU&dbain
novel compounds, processes for their preparation, 5 internediates useful in
their preparation, pharmaceutical conpositions containing them and their
use in theMp93042%particular in the treatment of atheroscl PCDEPGR/125M8

95/ 00649 (Sm thKline Beecham plc) describes the phosphol i pase A2 enzyne

Li poprot ei n Associ at ed Phosphol i pase A2 (Lp-PLA2), the sequence, isolation
and 10 pur i FEEEROCHELRCh PERYRTIVRESO PR tGIACENAMIDE cANIC THBIRE NEDIHADLQUSEIEe enzyne, and
reconbi nant host cells transformed with DNA encodi ng the enzyne. Suggested
therapeutic uses for inhibitors of the enzyne included atherosclerosis,

di abetes, rheunatoid art hr| t is, stroke, nyocardial infarction, reperfusion

o SR

| at er pateﬁndthgpumﬁhm muwdmshememfmhmmmand a rel ated
publication in Nature (Tjoelker et al, vol 374,6 Apr|I 1995 549) descri be

t he enzynewe,bl)'-% ePLA2 and
suggest t Mtﬁavme?en I.a gﬁ tﬁé ut | c regul ating
pat hol ogi c4POPIRE, pawi Fﬁ?k‘q_ *‘EAZ is

r espori®i bipurifisatior thercofiisolated nu@elcpmds pmﬂingmg GDLYING and @ecombmmt host

| ysophos phals dhstoséd with INA sacodiisg ésmefhpaﬁdusehmoprot ein
(LDL) to | @ﬁ[ﬂk&eﬂ,éﬂﬁr{* W -2 ester
of the oxi- se a al ine to IV%‘F ’ho.s t|d col'lne and an
oxi dalt i vel%YorEl ’§F¥’°'%§m ‘? -oftion are

bi ol ogi calmpmt\wamn frc;m&pﬂm bercﬂeismbes thspamﬁrw%al,ng

sever a5 prAxteidscled Thidntb Was Biol 1096:16,S91-Opatiereirit is referfdd\td ad UDIPPDAY.! A

chem)taX| ﬁ
L Ty

bui | d up drasgssentiallyctherpane srqueecedas lmny Ve potengial
formation thﬁ'apém(ppditmrfbﬁfﬂgdlahngphﬂmhgmnﬂnﬂxmﬂ:mgeﬁm fatty aci ds) and so

Pe us%bul in the tr Ieat ment of at Per oscl erosi s. Thef I ncr eased
I N X1 DL J
thought -+ dt e et i %ﬁ@?ﬁ%ﬁf@ﬁ%&ﬁé#ﬁg a%%m Egﬁwag@ﬁkﬁ >
pati ents Wpdysophorphatidylchpling,during thesonysrsiop of joyw densjty Ediodtspr ove
benefi ci aloxidisadfermr mmmmﬂmommmmdgmﬂwm-mmmmmm bitor could
al so fi nd phbkphatidlylcHolitie 16 givé 1§$0ph6sphkiidydéholiné @hd B bkidhtivay ORI fatty -
dyst ungt | Aid LN DA o P51, IARA kBB Hbang Bk ARRECT OT S and af ter
i schaém a and re :
hospgm ?éhofme in particular having several pro-atherogenic activities ascribed
_ to it including monocyte chemotaxis and induction of endothelial dysfunction, both of
/ which facilitate monocyte-desived macrophage accumulation within the artery wall.
Inhibition of the Lp-P1LA9 enzyme would therefore be expected to stop the build up of
30 these macrophage enriched lesions (by inhibition of the formation of
lysophosphatidylcholine and oxidised free fatty acids) and so be useful in the treatment of
atherosclerosis.

The increased lysophosphatidylcholine content of oxidatively modified LDL is also

35 thought to be responsible for the endothelial dysfunction observed in patients with
atherosclerosis. Inhibitors of Lp-PLAy could therefore prove beneficial in the treatment
of this phenomenon. An Lp-PLA5 inhibitor could also find utility in other disease states
that exhibit endothelial dysfunction including diabetes, hypertension, angina pectoris and
after ischaemia and reperfusion.

In addition, Lp-PLLA inhibitors may also have a general application in any disorder that
involves activated monocytes, macrophages or lymphocytes, as all of these cell types
express Lp-PLA;. Examples of such disorders include psoriasis.
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In addition, Lp-PLA2 inhibitors may al so have a general applicati on I n any

di sorder that involves activated nonocytes, macrophages or |ynphd yll]&s'lﬂﬂﬁas
all of these cell types express Lp-PLA2. Exanples of such disorders include
psoriasis. I 2 9 JUN 2006 WO 03/042179 PCT/ EP02/ 12505 Furthernore, Lp-PLA2

i nhi bi t or SWiGep/0218% have a general application in any di sorREV/EPI2AR505

I nvolves |ipid oxidation in conjunction with Lp-PLA2 activity to produce the
two injurious products, Iysophosphatldylchollne and oxidatively nodified
fatty acids. Such 5 conditions include the aforenentioned conditions

at heroscl erosi s, diabetes, rheunatoid art hritis, stroke, nyocardi al

infarctio rf‘mﬂmhae;i.p-ﬂ.ﬁganhﬂbuemay aljay !yveaargbna@ applmauon rhamyndisorder that

i nf | ammat ijg

]Jp’g\g %dlﬁ olpréddoe tHOWAS/ 19451, WO
97/ 02242, 43039
(Sm thKli ﬁ%ﬂé@% 8)‘&5 éééﬂoﬁﬁgr al'i var?ous %ffa &ds §98-,
4- t hi ofly| /congition @P‘% ﬁ‘l‘iPE‘P’(dors of

t he enzynmrﬂ;phﬁ’[s&ﬁkc,‘ﬂ:mnhﬂanfamtmnetsdn@hna, rem‘ftmiqmg]mynhnd)aam and (Tew et
al , Bi ocheihidii¢ hflammatibg087, 1998). 15 A further class of conpounds has now
been identified which are non-acyl ating inhi bitors of the enzyme Lp-PLA2.
Thus, WD 99/24420, WO 00/10980, WD Q0/ 665 \\o % 67 and V\D 00/ 68208
(Sni t hKI | FRatens applicationscWQiPa/12963, WO B4 WG, 96/ WO we have
now f a0nd SWRTET5HWO/IT/21TETOSWO 8641098, deDWfﬂﬁBﬁé&hthmme Bpguhadxpie) ring,
may be f UsRidse ifteP aliP viridis REried BT Athiny PN HAQ/sulfofyll (e §diviOnd SRR

pr esont g‘% C%ﬁ%ﬁﬁai@“&%gi&%e?@ ] @%ﬁgéﬁ’h’ébﬁ@é% e

i s an aryl(TgVstigh Bipebemistry, 8ed by 1, 2, 3 or 4 substituents WhICh
may be the sane or dlfferent selected from C(1- 6)a| kyl, C(1-6)al koxy,

1- 68l k

tcg pe?ﬁ u%%clﬁw&r&muﬂ&%%w@hlmﬂwy?%ﬁ% glﬁmgen nono
1-6) al k ﬁ%ﬁﬁ “W 3

gbst??uemgﬁ cxoham - c\f%sg,og qoPeRS,

CONR7RS,  KemipepndsRIvcheve mﬂaund atithe pyrmidenexing,aiptionaily mpimd by
Nhydroxy Piyfidbnetingy maly-be(Flscd)ta lalgiibsitatad beio tpyHdo rihg!te give(ddmpoahdsy| 1 n

opt | oA01 | %@“@ﬁ?*‘%‘ﬂﬁ%% °?9*°§°"%%ﬁ‘s%st . tﬁt ed by GRS, 2 29 IUN

2006 WO 03/042179
Accordingly, the present invention provides a compound of formula (I):

=
b
) R YZ >z
O
R? R
25 @

in which:

R is an aryl group, optionally substituted by 1, 2, 3 or 4 substituents which may
be the same or different selected from C(3_g)alkyl, C(1-g)alkoxy, C(j.g)alkylthio,
hydroxy, halogen, CN, mono to perfluoro-Cyj.4)alkyl, mono to perfluoro- '

30 C(1.4)alkoxyaryl, and arylC(1_4)alkyl;

RZ is hydrogen, C(1-g)alkyl which may be unsubstituted or substituted by 1, 2 or
3 substituents selected from hydroxy, halogen, ORI, COR3, carboxy, COOR3,
CONR7RS, NR7R8, NRSCORS, mono- or di-(hydroxyC; -6)alkyl)amino and -
N-hydroxyC(l_ﬁ)dkyl-NC(l_ﬁ)ﬂkylam:no,

35 R2 is Het-C(g4)alkyl in which Het is a 5- to 7- membered heterocyclyl ring
comprising N and optionally O or S, and in which N may be substituted by COR?,
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PCT/ EPO2/ 12505 COORS, CONR7R8, or C(1-6)al kyl optionally substituted by 1, 2
or 3 substituents selected from hydroxy, halogen, OR5, COR5, carrbfg;}j, 2
COORS, CONR7R8 or NR7R8, for instance, piperidin-4-yl, pyrrolidi W 00@23
is an aryl or het eroaryl ring optionally substituted by 1, 2, 3 or 4
substltuent"go"yo‘m?%h may be the same or different selectedPCHERPOEAZ0S

-)al kyl, C(1-6)al koxy C(l 6) al kyl t hi o, aryl C(1-6)al koxy, hydroxy, hal ogen,
CN, CCRS, car boxy, NRSCOR6, CONR7R88, SO2NR7R8, NR5SO2R6, NR7RS,
nono to pe a | an Kk R4|s an
aryl or a %Wﬁ? %\#i aﬂ%’%%g@ﬁpb&({aﬁ)@%ﬁ t{sg 1 2,3
10 or 4 sugﬁlﬁtﬂl@'ﬁ@lmm ahoxy, CPO) nm&

C(1-6) al kyfonﬁ(tinoeﬁﬂ@hﬁdmﬂ—y]cpiﬂﬂ}chhwlt hi o, C( 1- 6) al kyl sul fonyl ,

| C(1-6) al koxyp3 b
bl e e et b %m
t f Y
o e e 8, AL it 1,

and et hyl, Naémn (cmmzﬂn pSOQHHZRﬁ 50912 NR7R8, Rons taperfliorond Y are
mdependentj o'tS pbiFk: SR9 SCOR9, SCJZRQ or RlO R5 and

Ce. Srenie?ﬂasgﬁesh Xw%?r bahS g Bpronih e e

: nﬁ 1
di f fer tht m@mn@emmemm&m%wm@ffmt selected fyom l@{l—ﬁ)@kylF@(land RS

t oget her ngaltkd:xlyec | d,c yaikylsulfonyh eylCl y,flqndm:@, hﬂogén)CN
menber ed r pagk ﬁ (m'ﬂ]@ WCGR iy NRTR SR W sel ected
from oxyge nltr d su and onal su tltu e or two
subst i t uenfom P%rglfel ’x& P'b‘;&] I"Wﬁ( ﬁdl(’{%’?ﬁar boxy,
aryl, e.g, phen is & (2a4 yallpene gropp, 0 “‘H@HYW M?db)ﬁét%\ﬁ"c%s B§BISi ne or

pi per ad neseléded ﬁohMﬂmdm&ﬂI&I@C@(Cﬁ%Sme&ﬁdmtséthy 31, 2 or 3
substituents Nt;ll fferent selected from hydroxy,

hal ogen, ?pgjﬁ aryl, heteroaryl and a
5- to 7- nenberggqgﬁl%ﬁ%t S |§0§ ’ne eroaryl is optional ly
substituted by R W’W@Hﬁ%bmmg St Y1 '

di fferent ¢eg austhyl, éthyor®&bbtd);al kyl, C(1-6) al koxy, C(l 6) al kyl t hi o,

%&)é'c&ﬂéo 6) al koxR7 ahig ®oxdvich halytsate siahé orQEfReniGPRRh se!E&NWﬁ’m hy&¥Bgés or

{0
perfluoro ?ﬁﬁ?’g ¥“ ‘ﬁgeﬁ' ed}éhﬁ?r’gere Wﬁmﬁ %
optional | y°© W&Eg% %‘F‘ﬁ@ﬁ‘f% éﬁ nal |y
subst i t ut effomoxygen nggogen agd gmbblm, mrbmtmngﬂy substitnted Wmmwubmn,
ORS, CORS, seteutdibicym hgtroRs, oxd QR4 rCﬁBi)ﬁylchﬂroxymyh sgephenyhor adlkyl,4- vl
pyrroljgdi ng gb\ﬁ‘? l%flxnﬁéﬂcéﬁl hl)hﬁ B]? .| onall'y substituted by 1, 2 or 3
Subst [ Tuent> WSl ATHipRS orlCis, R oy bl 2% s bRl O

‘which may be the same or different selected from hydroxy, halogen, OR3, CORY,
! COOR3, CONR7R8, NR7R8, NRICORS, aryl, heteroaryl and a 5- to 7-membered

heterocyclyl ring, which aryl or heteroaryl is optionally substituted by 1, 2, 3 or 4

30  substituents which may be the same or different selected from Cq1.g)alkyl, C(;-6)alkoxy,
C(1-6)alkylthio, arylC(}_g)alkoxy, hydroxy, halogen, CN, COR?, COOR?, CONR7RS,
NR7RS, NR3CORS, SO,NR7RS, NR3SO,R6, mono to perfluoroC1.4yalkyt and mono
to perfluoroCy1_4)alkoxy, and which 5- to 7-membered heterocyclyl ring is optionatly
substituted by COR5, COOR3, CONR7RS, or C(1.¢)alkyl optionally substituted by 1, 2

35  or3 substituents selected from hydroxy, halogen, OR3, COR3, carboxy, COORJ,
CONR7R8 or NR7R8, for instance, piperidin-4-yl, pyrrolidin-3-yl; and

R10js C(1-6)alkyl optionally substituted by 1, 2 or 3 substituents which may be

the same or different selected from hydroxy, halogen, OR5, CORJ, COOR3, CONRRS,
NR7R8, NR3CORS, aryl, heteroary! and a 5- to 7-membered heterocyclyl ring, which ary]

40  or heteroaryl is optionally substituted by 1, 2, 3 or 4 substituents which may be the same
or different selected from C(1.¢)alkyl, C(I_G)a]koxy, C(1 aalkyltluo arle(l_ﬁ)aJkoxy,
hydroxy, halogen, CN, COR3, COOR3, CONR7R8, NR7R$, NRSCORS, SO,NR7RS,
NRIS04R6, mono to perfluoroC} 4)alkyl and mono te perfluoroC;_g)atkoxy, and
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NR7R8, NRSCOR6, aryl, heteroaryl and a 5- to 7-nenbered heterocyclyl ring,
which aryl 40 or heteroaryl is optionally substituted by 1, 2, 3 or 4
substituents which may be the sane or different selected from C{8 BINKy! ,
C(1-6)al koxz, C(1-6)al kyl thio, arylC(1-6)al koxy, hydroxy, hal ogen, CN,
COR5, COON¥O 0HMAMPARS, NR7R8 , NR5COR6, SO2NR7R8, NR5SO2R6 PCIERO2/M12505
perfl uoroC(1-4)al kyl and nono to perfluoroC(1-4)al koxy, and 3 2 9 JUN 2006
WO 03/ 042179 PCT/ EP02/ 12505 which 5- to 7 nenbered beterocyclyl ring is

Clibst 1 ut it 5 10 Tnposta becrieprialing i cpontly spfimieniy o bS coP, 1™ rf
COR5, car RTRBO0RE (1 @oniikyirptionallyspheituted by 1n 2tos dsubstityenss selented from) |

pyr ol i di hydroxy, halwigen, GRE, CORS, Carbéxy, COORY CENRARE o DIRARS, forrinstgncept i onal | y
subst it ut

i g_?p 53 f&\lR?RB, or C(1-6)al kyl optionally substituted
by 1, 0 S rPlents . e ected from hydro al n 5,
AT R ok g R
pyrrolidi GQORA,.C her Gerespabikykoptienall ysubstitwied Byd.ootshenhstiteentshe conpound
of formul gelécked frémtidroxy} Balogen, OR3, COR3, carboxy, COORJ, CONR7R8 or NR7RS,

:\I—((Z)Xgl zhmgwg%%hﬁﬁgpﬁmg_ ’i fl uorophenyl)-ethyl)-7-trifluoronethy

' i n- 1- yPthythe grovises that 7,3 nat amipo gpd that, the compopnd of fgrmula (his got:
N ( 22 10 et B '%e:}me;hmm«méﬁmv&m&&uﬂ%ﬂu@mﬂﬂ%mm
- 7- met hy| qdinmcdkindlyl)-N-(4"-trifluoromethyl-biphenyl-4-ylmethyDacetamide;

qui nazol i g _&Lﬁl -4 {_H1eolG% ¢ oYl ekl )_»y_l V4. ganm de;
e B e Lo et BB Pty - 4- oo
[ 1, 8] naphVH}rethylpiperiding4-yD24{2-(2r 2:3-dif perepberpillstiyble Frimethyl A-axa-Adlt ) acet ani de;

N (2- 18 et [iy8laaphtypddiyd1)-yIP-N-@'-{rifhioRorfiethylbiphenylph plmyethyl)deptanide; met hyl - 4- oxo- 4H
- [1,8] nant@tarﬁém afhiroetiyil)-2-{2 2—(2,3-diﬂuoro$henyl)ethyl)-7_-methy]-4~oxo-4H—

. irgerhyl)-2-{2-(

N-(4' -tri ) hyl Qi b I 'b% 1 1 ide:
A it e ks U e L
N (120 0PI DA 1) TA0LE (0B oI s 4R Tt hy 2

] ) -(02-difln 1 - 4-
{1781 naphfy By Lk (- oormebbpbenyht e Dl )t i e
or P -(h—meﬂxox%ﬂ'lyl)pip(eﬁdin-ﬁ—y )-ﬁfi&qéj uoéoﬁ yl)e! }/l %mer%yl)-goxo- S
N (1- ( 2- i d:8)naphthyriging bryildV-(4 4riflpgrometlyyitfiphenyl-4-ydmethybpegsamidg! ) et hyl ) - 7- e

t hyl - 4- oxo-
4H-[ 1os8] NEidHe R¥pe hﬁ'dﬁylyér]m £ 11 ndal bE pHETY? BB '1%@(-1519;1!1 ﬁlﬁ?‘}l) acetam d
e. 25 In one egt ..t he,ar o of or ,hapht

e S D 1, b Sy S .
ﬂie;\leLgPﬁrﬁlﬂOﬁ;g@M@f i BP;‘,- from1 to 3 fluoro, nore <!

preferably, 2,3-difluoro. In another aspect R2 may be hydrogen, net hyI',

ethyl, i SBGindMek aspect R2 @is) e dyiiopes nisthyl, dhyl3RopRiphE 2L @idihylatinogadiyi) 2-
e
e s pibiGR A Ygr <t Ryarol

1- et hyl - . yerolidinsd-yimeshyl, | Prefegbly oy | or
1- et hyl - pRp & meithyl, » isnppopyl af 1-gthybpippridined-ybespesially methyl or ethyl. _

In another aspect R3 may be phenyl or pyridyl. Preferably, R3 is phenyl.

35
In another aspect R4 may be phenyl optionally substituted by halogen, or trifluoromethyl,
preferably at the 4-position, or ethyl. Preferably, R4 is pheny] substituted by
trifluoromethyl at the 4-position.

40  Preferably, R3 and R4 together form a 4-(phenyl)phenyl or a 2-(phenyl)pyridinyl
substituent in which the remote phenyl ring may be optionally substituted by halogen or-
trifluoromethyl, preferably at the 4-position.



35 In anot her aspect R3 may be phenyl or pyridyl. Preferably, R3 is phenyl.
I n anot her aspect R4 may be phenyl optionally substituted by hal ogen
trifluoronmethyl, preferably at the 4-position, or ethyl. Prefer2£ Zﬂﬁél i's
phenyl substituted by trifluoronmethyl at the 4-position. 40 Preferably, R3
and R4 tog¥OHB042189 m a 4- (phenyl ) phenyl or a 2-(phenyl) pyriPCTEP02/12505
substituent in which the renote phenyl ring nmay be optionally substituted by
hal ogen or trifluoromethyl, preferably at the 4-position. 4 2 9 JUN 2006 5
WO 03/ 042179 PCT/EPQ2/ 12505 Preferably Wis (CH2)nS or CH(2-4) al kylene e.qg.
C2-3) al kybeefersbiias (s brb a1 CF ) SRSl 2 o pbyens. mest oDl Bat: x
may be CH. (CHpoord@HgS. aspect Y may be CH In another aspect Z may be NQ2,
OR9 or R10 10 I'n another aspect Z may be: NO2; NRS5R9, OR9, SR9, SOR9 or

SO2R9 wherg R9 . s as ein e defined; or R10 where R10 is C(2-6)al kyl,
or C(1- 6)aﬁé§ﬂﬂ§ Mg %&ff 2 or 3 substltuents whi ch may be the sanme
or diffderent selected from hydroxy, OR5, COR5, COORS, 15 CONR7R8, NR7RS,

NR5COR6, &lnydnothier agpectl¥\thaybelCH. 5- to 7- menbered heterocyclyl ring, which
aryl or heteroaryl is optionally substituted by 1, 2, 3 or 4 substituents

whi ch  may; b 9 ggted from C(1-6)al kyl, C(1-6)al koxy,
C(1-6)al k % g“‘?%‘?’gr%?‘iﬂyg’%&@%@ ﬁg roxy, hal ogen, CN, COR5, COOR5,
CONR7R8, NR7R8, NR5COR6, SO2NR7R8, NR5SO2R6, nmono to perfluoroC(1-4)alkyl

and nui9o tim mﬂmaspwnzmm) al koxy, and which 5- to 7-nenbered
het erocyclyl riRgy:s optionally substituted by COR5, COOR5, CONR/R8, or

hydr oy, hal Spte i b‘%ﬁ?@” %§?9§§§62W%§%&8%% g o 1o
i %st én>c/’e pi pgr gmaywlmlvhmbxl 2 or J subgtitusatse d

heterocyclwmchlmlmﬂhembbydﬁfﬁmtsdwﬁﬂﬁmw ORLXIRIOR?, or 25
C(1-6)ml ky(com'lnﬁwmm&wnﬂcmmwylbue 1 8hd 2 5SPEhiehitRfdEhet@beictyad from

hydr oxy, R3R$
| %st an>c/e m&%@r r r aﬁﬁy éhe asmz't ggc%e 30
NC2; SOR9, (1 S2R9 or
NR5R9 \Ahersylﬁétu&)ﬂk?m dwxmhaimo €Y. ¢ 8@3 CONR'7R NR7R
NRSCORS, SO;NR7RE, NRISO4RS, mono to perﬂuoroC(1_4)alkyI and mono to
20  perfluoroCq1-4)alkoxy, and which 5- to 7-membered heterocyclyl ring is optionally
substituted by CORS, COORS, CONRRS, or C(1_g)alkyl optionally substituted by 1, 2
or 3 substituents selected from hydroxy, halogen, ORJ, COR3, carboxy, COORJ,
CONR7R8 or NR7R8, for instance, piperidin4-yl, pyrrolidin-3-yl, or R10 is a 5- to 7-
membered heterocyclic ring optionally substituted by CORS, COOR3, CONR7RS, or
25 C(1.6)alkyl optionally substituted by 1, 2 or 3 substituents selected from hydroxy,
halogen, ORS, COR3, carboxy, COOR>, CONR7R8 or NR7R8, for instance, piperidin-4-

yl, pyrrolidin-3-yl.

In another aspect Z may be:
30 NO3;
SOR?, SO2RY or NRIR? where R is C1-6)alkyl;
OR9, SRY, SORS, SO9R? or NRIR? where R? is hydrogen or mono to- pezﬂuoro—
Ca-eyalkyl;
OR?, SRY, SORY, SO2R? or NRIR? where R is C(3_6)alkyl substituted by 1, 2
35  or 3 substituents which may be the same or different selected from hydroxy, ORJ, COR,
COORS, CONR7R8, NR7R8, NRSCORS, aryl, heteroaryt and a 5- to 7-membered
heterocyclyl ring, which ary} or heteroaryl is optionally substituted by 1, 2, 3 or 4
substituents which may be the same or different selected from C 1-6)2lkyl, C(1_gyalkoxy,
C(1-6)alkylthio, arylC(1._g)alkoxy, hydroxy, halogen, CN, COR, COORS, CONRRS, -
40 NR7R8, NRSCORS, SO,NR7RS, NR3SO,RS, mono to perfluoroC(1_4)alkyl and mono
to perfluoroCy}.4)alkoxy, and which 5- to 7-membered heterocyclyl ring is optionally
substituted by COR3, COORS, CONRRS, or C(1_¢)alkyl optionally substituted by 1, 2



C(1-6)al kyl; OR9, SR9, SCR9, SO2R9 or NR5R9 where R9 is C(1-6)alkyl
substituted by 1, 2 35 or 3 substituents which may be the sa%ﬁ”ﬂ@({erent
sel ected from hydroxy, OR5, COR5, COORS, CONR7R8, NR7R8, NR5

heteroaryl and a 5- to 7-nenbered heterocyclyl ring, which aryl or

het er oar y| WOO3@A7®nal | y substituted by 1, 2, 3 or 4 substPCUEPG2I25USi ch may
be the sanme or different selected fromC (1 6)a| kyl, C(1-6)al koxy,

C(1-6)al kylthio, aryl C(1-6)al koxy, hydroxy, hal ogen, CN, COR5, COOR5,
CONR7R8, 40 NR7RS, NRSCOQG SOZNR7R8 5SC2 tqQ perflu C(1-4) aI kyl
and nmono QT@W GE!F& xyah'a\{ R%C%QT’WQEQQ@ et erocycl yl

ring is oﬂONﬂR%rmhslﬁmmmmmoﬁmmﬂsmor C(1-6) al kyl
optionally substituted by 1 25 9 JUN 2006 WD 03/042179 PCT/ EP02/ 12505 or

3 substi tuentngm%g]%!eed% _(S P’s;pb%atl: % ,1 %?Bs
S A T ST
5 the samiNBﬁCﬂlRﬁt mmetandryknndck J-rto mmgmbmq hetereyclgloitg, WhiiRE8y! @ONR7RS,

\Tﬁfgﬁ N yﬁ&%ﬁyﬁéﬁéﬁwﬂynfz%mwm?@mm %Wéﬁ;eydr ring,
subst i t uer® I'C é?l Daejup %3 ‘%% %r yal kyl ,
AT e Sl
per uor oGhlich 5atd - meRibéreiitlerbycP rinlg 49 bitfenhil¢ bhbdafitsd by cd)RiNtEcsch5- to

Eoy e

NR7R8, f orpiperidinded, pyrmlm-Bdrﬂ,mr is a|5yt0'b-mem l;qtqrooychRm&Qpnanﬂly to
7- mentygr eCkubﬁitﬂfeﬂfbyQi(DR5 r(r,‘oonépcoma‘lniy ot 8, tieshl)subktithted
éds @0 st i t uent )

_CC]l\lR7R8d ( ﬂ,@%}ﬁ&& A

sel ecte r o el ar

NR7R8, f o CONR getf : -‘yPiP"B b & ?@‘9?”'3’ ‘H"L‘Wﬁ}s&%g%o t hat
when X is Wh@&ﬁ%&lsmﬂcﬁ}gﬂk@ 13)alicil- kyI 20 In another aspect Z maybe
hydroxy, nitro, nmono or di-N C(1-6)al kylam noC(1-6)al kyl, nono or di

4 9 g et e o it !
b b i o e
opt i onal | yoraag (1-66 Iy q:teroaq:yl@u pXY. (1_6)a]kyl 5-to

heterocycl‘zflnambmmwmcm}yl D@)ﬂlyombnﬂlﬁmthyted(by @) a8)kdkpl, oR5- Wifen Z

i ncl udes aheraibétred hetRicRyEIFICH| Qipﬁbﬁawuhbmﬁteamycz@ ng is preferably
sel ect,@d from benzyl, pyritdi nyl isoxazolyl, piperidinyl, pyrrolidinyl and

mor phori n%\fhgl? Etmcclu 2 '’ aryl heteroaryl or heterocyclyl ring, said ring is preferably selected
} from benzyl, pyridinyl isoxazolyl, piperidinyl, pyrrolidinyl and morpholino, part:cularly
piperidinyl and morpholino.

3

30 In another aspect Z may be 3-(dimethylamino)propyl, 3-(dimethylamino)propoxy, nitro,
2-(dimethylamino)ethoxy, 2-(diethylamino)ethoxy, 2-(piperidin-1-yl)ethoxy, 3-(piperidin-
1-yDpropoxy, OCH;COBu, (pyridin-2-yl)methoxy, (5-methylisoxazol-3-yl)methoxy,
(1-methylpyrrolidin-2-yl)methoxy, benzyloxy, hydroxy, OCH2CO2H,
dimethylaminomethyl, diethylaminomethyl, (pyrrolidin-1-yl)methyl, (piperidin-1-yl)

35  methyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, 2-(pyrrolidin-1-yl)ethyl, 3-
diethylaminopropyl, 3-(pyrrolidin-1-yl)propyl, 3-(piperidin-1-yl)propy! or 3-(4-
morpholino)propyl, particularly 3-(piperidin-1-yDpropyl or 3-(4-morpholino)propyl.

It will be appreciated that compounds of the present invention may comprise one or more
40  chiral centres so that one or more stereoisomers may be formed.

The present invention encompasses. all sterecisomers of the compounds of formula (I)
including geometric isomers and optical isomers (eg. diastereoisomers and enantiomers)
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pi peridi nyl and norpholino. 30 In another aspect Z may be

3- (di net hyl am no) propyl, 3-(di nethyl am no) propoxy, nitro, 29 JUN 2006
2- (di net hyl am no) et hoxy, 2-(di et hyl am no) et hoxy, 2-(piperidin-1-yl)ethoxy,
3-(piperidin- 1-yl)propoxy, OCH2CO2tBu, (pyridin-2-yl)nmethoxy,

(5- met hy| WQHYBI3- y| ) net hoxy, (1-nmethyl pyrrolidin-2-yl) RETEPAY12505
benzyl oxy, hydroxy, OCH2CO2H, di net hyI am nonet hyl, di et hyl am nonet hyl ,

(pyrrolldlnlyl)nethyl (pi peridin-1-yl) 35 nethyl, 2d|methylamnoethyl,

2-di et hyl am noet hyl pyrraolidin:1- et hyl ethylamno r op

3- (pyrrol ivdether ag} |s 1$G3RGTE FSOl W@smtﬁlaw%s ¥ the bibet

mor phol i na}epecisnmiers ﬁarpme)ﬁmslmxxﬁntqdh lud:ihgyhc)qmlopl;ddxﬁcauons An

3- (4- {mrphﬂ&bﬁl@m&&&bombhsmaﬁd siéh APBHRGuBitAstiallh mww%&oﬁbﬁ&awresent
i nvention e ne or nore

st er eoi so%r@%ﬁg?@e&ﬁ% presengﬂhnve on e O%S)ga{sﬁ@%%all

st er eof sorfEpesially mee F YPIROISGMETE)IS PIESenty di ng geonetric i soners
and optical isomers (eg d| astere0| sonmers and enantionmers) 6 2 9 JUN 2006 WO

03/ 042179 @ﬁﬂﬁ%oha By existiid bfle'af sevERI BRIHAGTR fonh$ Olt iR Besuch

%Sxt 8I’2§ t erem@éﬁ#%tmve{#@% |cs§%L0ns H@Bﬁ gl VF‘SBH#&)O n

st er eoi sorfesmul %@é@éﬁ’%ﬁ%ﬁd&‘g tﬂ?@%ﬁ?’f%’fﬂmw of other stereoisomer
(i& pore) will preferably be isolated such that |ess than 10% preferably

l'ess tthannlx%l ﬁédmatﬁﬁ@nimﬂaﬁbe&%@i @s@ftth@preséxﬁﬁmﬂ' GO ™Ay :s
resen

'I[Oautornerlcgzi%{l‘ﬂ |t WIH E un Mﬁéﬁ?% gﬁfgﬂés@e p |nve Yl%ﬂ?
encorrpassé%ay Pharmacey t%ts

i ndi vi duaﬂ’hammma&ly@ccq@mmmmu owcdesmt&dlbww yﬂappndcu ated t.hat
in som® | Mérkhosse, JCPRRRIL SES, mtmlmmhsmmwmmM@ basi c

function %,?W dﬂ ,f;z‘ p?éé érb&ﬂﬁﬂ}: F{,&ons may
be used to acl .LJ O Sa art a ceul.i '
accept abl @5@2?1[3 F‘I fﬁ“ﬁ%‘@ %m“'@‘@sff"c‘@“ﬁg&@%;%‘% »descri bed
by Berge, amtrghp@pommasxcmﬂmwcxglum aspagig, steaniq, palmgigic itacpnicguch

sal ts nay gheoliqprmtlinobenacic) ghgamicctausuchiokix ard,ibenzenesiifoniks prtelendsalfonie,
exanpbgs hg&b@ﬂimb d&kﬁﬁoﬂiﬁ! ShMfurid, Hf@g c@cylsﬁ!?ﬁﬁﬁ' ﬁhospﬁéﬁ‘&&ﬂl! HitricIR! C,

succi nic, bi smethyl énesal i cyI I C, nesul foni c hanedi sul fonic, acetic,
propionic tartarlc sal I|c CItI’IC Iucon! . sparti¢, stearic,

pal mitic, & PRCECNt inNenHEOMBIAY ¢ aci d,
benzenesuﬁﬂOhldemcmexadmm mhah@en!z@mhdmbowwnhybe@imfmsﬂm uric,
cycl Ohex}’ﬁlﬁpﬂrﬁ&ﬁlhﬁphﬂhﬁédiﬁﬁﬂhﬁ esaltsc Riatrisceutiéally dcteptsblésuisanidladesd t hat
in sog® i psfd ﬂfoﬁﬁﬁ&fsc'ﬁ HL% rrfgn ci ilgel ? car boxy
group as ubsii tuen 0 se msalts, in
parti cul a?’%m 18 fhqlpdg 5’5 §aj 1S &%ﬁ%ﬁ“ﬁ?ﬁr%ﬁ@@ -accept abl e

salgs i ncl ude
‘When used herein, the term "alkyl” and similar terms such as "alkoxy" includes all

straight chain and branched isomers. Representative examples thereof include methyl,
30 ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, -butyl, n-pentyl and n-hexyl.

‘When used herein, the term "aryl" refers to, unless otherwise defined, a mono- or bicyclic
aromatic ring system containing up to 10 carbon atoms in the ring system, for instance
phenyl or naphthyl.

35
When used herein, the term "heteroaryl” refers to a mono- or bicyclic heteroaromatic ring
system comprising up to four, preferably 1 or 2, heteroatoms each selected from oxygen,
nitrogen and sulphur. Each ring may have from 4 to 7, preferably 5 or 6, ring atoms, A
bicyclic heteroaromatic ring system may include a carbocyclic ring.

‘When used herein, the term "heterocyclyl” refers to, unless otherwise defined, a single or
fused non-aromatic ring comprising up to four heteroatoms in the ring selected from
oxygen, nitrogen and sulphur and optionally substituted with up to three substituents.
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25 those descri bed by Berge, Bighley, and Monkhouse, J. Pharm Sri.
1977,66,1-19. Preferred salts include alkali netal salts such ;mf ﬁﬁgium
and potassiumsalts. \Wen used herein, the term"alkyl" and sim @

such as "al kox i ncl udes all stralght chai n and branched |soners
RepresentaW99§y€¥E%ples t hereof include nethyl, 30 ethyl, PQIVERIPH2505

i so-propyl, n-butyl, sec- butyl | so-butyl, t- butyl, n-pentyl and n- hexyl .
When used herein, the term:’ aryI refers to, unless otherw se defined, a

nono- or hi cycllc aromatic rin system con ai ni.ng .up to 10 carbon atons in
the ring SPiay Q'Eﬁwrpﬁ?é"@’&ﬁ@& EJPWW;&D]S%%HD&@%&& n, the
t er m " het éused hetetoaysliering systean maydnclode meha:ﬂmmmﬂmd onlyiincludeone syst em
conpri si N@efdfockelid Ang,. Preferably | or 2, heteroatons each selected from
oxygen, nitrogen and sul phur. Each ring may have from4 to 7, preferably 5
or 6, ring atoms. A  bicyclic, heteroaroy I"Q ring,system.my |ncI ude a

car bocycl ihen hﬂ'@’md”’h"ﬁl and ‘thalo” inglude’ oﬁl}‘ep broramgand ¢ o

unl ess ot im:hmmnlﬂnﬁbmlﬂoroabmimgﬂndlodo réspeativehon- aromatic ring conprising up
to four het eroatoms in the ring selected from oxygen, nitrogen and sul phur

and optio . . 2006 WO
03/ 0421700 %@J&ﬁ% wfi’gﬁsg‘&t‘#‘]p‘m%‘g{‘ g?‘é%%ﬂ‘%‘w@ﬁﬁg&%so‘#psﬁ@e@ rom5 to
7, pref er Smups gef "Sms A fused heterocyclic ring system may

|ncluﬂ@ carbocycllc rlngs and need onIy |nclude one heterocyclic ring 5
When usedRipresd han |nclude quorlne chlorine

brom ne a SUH-
to be und qﬁ% yﬁ |nat|ons of
substltue re » resenxa)Ju\_ie co%qunds of

formu
%“ﬁtﬁghr&& ;1332(]( (§ i Bwigwﬁm%%&op 1-y1)-4-0

bitartrat mﬂuoromethylphenyl)benzyl) acetamide;

2- (2- ( 2- ( 25(2-(2H2 BeDifluptophehyletlingg)-7-(2-dimethylahihoethoxg)-oxardHigiimolipdxgl)-- 4H- qui
nol i n- 1 1§N-mkthyNNo@Et @yidfivofohndtiylblieniy bezglyadetnhidh bitadtategnzy | ) acet ani de

bi t ar 44 at 8.(7-(2-Dieth mnmoethoxy)—Z 22, 3—d1ﬂuo ophenylethyl)-4-oxo-4H-quinolin-1-yl)-N-

I\I—I\/lethyl-al-e 1-0814- - tifiobd e _ L £ i =4 0X0- 4H qui nol'i n- 1-yl ) -
R
A .H"; DY ﬁlj ﬁ%ﬂ?ﬂ@&ﬁﬂ qui nol i

2 ( I J?.;Z ,\yl)-N-methyl-N-(4-(4- @uommethylphgnyl)benzyl)acetaml bitartrite
tert. Butyl 2—(2—(2-(2,3—d1ﬂuoa‘0phenyl)eﬂ1yl))-1-(N-(4~(4-mﬂuoromcﬂ1y1pheny1)benzyl)—
N-methyl-aminocarbonylmethyl)-4-ox0-4H-quinolin-7-yloxy)acetate;
2-(2-(2-(2,3-Difluorophenyl)ethyl)-4-oxo-7-(pyridin-2-ylmethoxy)-4H-quinolin-1-yl)}-N-

J methyl-N-{(4-(4-trifluvoromethylphenyl)benzyl)acetamide hydrochloride;

30 2-(2-(2-(2,3-Difluorophenyl)ethyl)-7-(5-methylisoxazol-3-ylmethoxy)-4-oxo-4H-
quinolin-1-yi)-N-methyl-N-(4-(4-triflvoromethylphenyl)benzyl)acetamide;
2-(2-(2-(2,3-Difluorophenyl)ethyl)-7-(1-methylpyrrolidin-2-ylmethoxy)-4-oxo-4H-
quinolin-1-yl)-N-methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;

‘ 2-(7-Benzyloxy-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4-quinolin-1-yI)-N-methyl-N-(4-

35 (4-triflvoromethylphenyl)benzyl)acetamide;
2-(7-Benzyloxy-2-(2-(2,3-difluorophenyl)ethyl)-4-0x0-4-quinolin-1 -yl)-N-(l-ethyl-
piperidin-4-yl)-N-(4-(4-trifluoromethylphenyl)benzyl )acetamide bitartrate;
2-(2-(2-(2,3- Diﬂuorophenyl)ethyl)—?-hydroxy-4-oxo-4H—quinolin-1-yl)-N-mcthy]—N-(4— '
(4-triflnoromethylphenyl)benzyl)acetamide;

40  2-(2-(2-(2,3-Difluorophenyl)ethyl)-7-hydroxy-4-oxo-4H-quinolin-1 -yl)—N-(1~ethyl-
piperidin-4-yl)-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
2-(2-(2-(2,3-Difluorophenyl)ethyl))-1- -(4-(4-mﬂuoromethylphenyl)benzyl)-N-methyl-
aminocarbonylmethyl)-4-oxo-4H-quinolin-7-yloxy)acetic acid :
2-(7-(Dimethylaminomethyl)-2~(2-(2, 3-d1ﬂuoropheny1)cthyl)-4—oxo-4H—qmnohn—l—yl)-N-

45  methyl-N-(4-(4-triflnoromethylphenyl)benzyl)acetamide bitartrate;
2-(7-(Diethylaminomethyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4H-quinolin-1-yl}N-
methyl-N-(4-(4-triftuoromethylphenyl)benzyl)acetamide bitartrate;

8




met hyl - N- (4- (4-trifluoronethyl phenyl)benzyl)acetam de bitartrate;
2-(2-(2-(2,3-Di fl uorophenyl)ethyl)-4-oxo-7-(2-(piperidin-1-yl )?gwmséll—l- qui
nolin-1-yl)- Nnethyl-N(4-(4-trifluoronethyl phenyl)benzyl)ace

bitartrate,;

2- (2- (2- (¥4 Torphenyl ) et hyl ) - 4- oxo- 7- (3- ( pi peri di n- 1- JROTERSRAS - 4H- qui
nolin-1 25 yl)-Nnethyl-N-(4-(4-trifluoronethyl phenyl)benzyl)acetam de
bitartrate; tert. Butyl
2-(2-(2-(2,3-difluorophenyl)ethyl))-1-(N(4-(4-trifluoronethyl phenyl)benzyl)
- N-net hyI}Memgtmmybﬂ-ﬁz&mmmnﬂMﬂHMﬂamhn{Ieyl)-N-

2- (2- (2- ( Zotityl DyH4-pp bithirtraté; Y| met hoxy) - 4H-qui nol i n
hmuﬁn.;ﬂgngMﬂ ey
2-(2-(%-(% - I % m n)é A rrei hﬁaﬁ oxo 4H
- | - - ?r fé}h
Z?SI?ZI( ﬁ |n2ylmetho 4oxo
~411- qui rb(T-(Pipesidin- }M%@,@zdlﬂwomw yhvironaediltguinaingl-yBdet ani de

bi tart r at ezthyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bxtartrate

2- ( 7- Benzyd-(Tx(2-Dihethylamincttyl W22 8sdifledrophenyBethyt)-4expHt Hauinolin-1-y) Ny et hy
| - N- (4035 ﬁ&h}lﬂN

i S %ﬁﬁﬁmﬂﬁmﬁ%@ﬁﬁﬁﬁﬁﬂﬁﬁme”a

bitartrat

2- (2 (2- (%@ thbxm (273 ‘5!18’98( lkﬁ-"gﬂ‘%’fbﬂ}“ﬁdi“?ﬂh met hy|

2- (2 oz ( 2-6-GrPiethol mbynm&mwﬂaﬂmnnmyﬂ}m (1-et
hyl - pi pem@ﬂ-ﬂ{ﬂ(mﬁmmmwwwﬁw:yl ) acet ami de
bi t ar t r at €-(7-(3-(Pyrrolidin-1-yDpropyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4H-quinolin-1-y)-
-(2- fifioromethyl ﬂ)ﬁe&ﬁﬁcéﬁnidd&m@net hyl phenyl’) benzyl)
u l : ) I) % oq‘}llla—fyg'l nol i n-
) " 1 ¢ amd%al_t rtrate,
(Die gr 4TE - WSHY el _ _‘ HSII’]OHI’]-
N- ] UET : | de bltartrate 8
5 N 2 %@Wﬂﬁr@ﬁoﬁﬂwsgsmy thio)-4 xo4H~qmnohn-1-y1)-N
- ( Di etesfh¥i-tbtttufleoromethylphenhenzyl)asetoptidabitartratayand 4- oxo- 4H qui nol i n-
) 25 @TYGB~W-Mérphéliho)pidpylD(2; mmelmym@mxmaqmmmﬂm rate;
- (D elthh AN LAE (i drometheiphényl)iiénk @W}L&B‘&Md 4- oxo- 4H- qui nol i n-
yI phenyl) :

- N |sopropyl N-(4-(4- trlfluororret enzyl ) acet ani de

y
(
y
9
- (
-y
- (
-y
t
(
n-
it
- (
I n-
it

trate; 5
((Pynol i di n-1-yl)methyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-o0xo-4H qui no
yl ) Prefemedgompounds re: t ri f | uor onet hyl phenyl ) benzyl ) acet ani de

l
ar at . - 2,3-difl th o-4H. -1~
7- (P G{g{m Y 2-({3 uorophenyl)e Yo Imnd?hg)}oyl)ﬂ:l-l- qui no
1) N tgmﬁfmggsﬂﬁ R e
methyl-N—(4-(4-mﬂuoromeﬂzylphenyl)benzyl)acetamlde hydrochloride.

r

LN TN

'cr-mcr-mo-»—\mr—\mmpfr}ul—\ll\)' \

35 Preferred salts are the bitartrate and hydrochloride salts.

Since the compounds of the present invention, in particular compounds of formula (I), are
intended for use in pha:maceutical compositions, it will be understood that they are each
provided in substantially pure form, for example at least 50% pure, more suitably at least
40  75% pure and preferably at least 95% pure (% are on a wt/wt basis). Impure preparations
of the compounds of formula (I) may be used for preparing the more pure fonms used in
the pharmaceutical compositions. Although the purity of intermediate compounds of the
present invention is less critical, it will be readily understood that the substantially pure
form is preferred as for the compounds of formula (I). Preferably, whenever possible, the
45  compounds of the present invention are obtained in crystalline form.
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7- D net hyl am noet hyl ) - 2- (2- (2, 3-di fl uor ophenyl ) et hyl ) - 4- oxo- 4H- qui nol i
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trate; 29 JUN 2006
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formila (1). Preferably, whenever possible, the 45 conpounds of the present
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Accordingly, in a further aspect, the present invention provides for a method of treating a

disease state associated with activity of the enzyme Lp-PL. A5 which method involves

treating a patient in need thereof with a therapeutically effective amount of an inhibitor of
35 the enzyme. The disease state may be associated with the increased involvement of

monocytes, macrophages or lymphocytes; with the formation of lysophosphatidylcholine

and oxidised free fatty acids; with lipid oxidation in conjunction with Lp PLA- activity;

or with endothelial dysfunction.

40 Compounds of the present invention may aiso be of use in treating the above mentioned
disease states in combination with an anti-hyperlipidacmic, anti-atherosclerotic, anti-
diabetic, anti-anginal, anti-inflammatory, or anti-hypertension agent or an agent for
lowering Lp(a). Examples of the above include cholesterol synthesis inhibitors such as
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crystalline product. This invention includes within its scope such sol vates.
SSimlarly, 5 sone of the conpounds of this invention may be crystal I |1m%d or
re-crystallised from solvents containing water. In such cases

hydration may be fornmed. This invention includes within its scope

st oi chi on¥Q 9304R178r at es as wel | as conpounds contai ni ng VRCTEBIZ1250%0unt s of
wat er that may be produced by processes such as |yophilisation. In
addition, different crystallisation conditions nay | ead to the formation 10
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di sor #@r B&aimsmdlat/aﬂ)stanpaﬂlyﬂwmdmbmorratdd‘fqrun@meanaccm&tg@rthqrre activity,

for exanpldictefion @€ theiphysicRhncondi ti ons such as atherosclerosis and diabetes,
ot her conditions such as rheumatoid art hri t i S, stroke, inflammatory

condl tions of 25 the ral n. such as AI Z & sease, cardl al
i nfarcti oﬁ‘i')#@m combinatign é‘%‘p acompyng ok {he PIESENt hr oni ¢
i nfl anmat mnnnmmmméiabefmaggn@nmanm mhwwrc@mnamhnmdlmsms

activas eE Wuhmbmsgwmsc@hﬂmﬂsfdﬁeﬁewﬁﬁlal types
expr ess @%& rtﬁkepp

Acgor di ngP urther Hﬁﬁ'nﬂtﬁﬁ res | nvent OVI

met hod of Gﬁ@i}p %ﬂda‘lf'% ?séd’f "33{; 5?13 IE'F’EP °‘?nzyrre

Lp- PLA2 whivandigs @@Sﬂﬁm trogligazongn pak%me in need thereof with a

therapeutically effective amount of an inhibitor of 35 the enzyne. The

di sease s ypiheraBtid oo bhiboRis br e frédint ARG ste/Silly RRteNd in o

nonocyt es

I ysophospﬁ%?%%@%gﬂﬁ%%&%kwﬁsg‘gi p‘{’%stée& ?@# ﬂ%&f&@m%ﬂp& oxi dation
in conj un&¥rHhsR aspeet, a phammpacoutical WSFP %?mﬂﬁfm%ﬂm% 40
Oonpoundsphﬁmﬂmtpﬂhsmptablﬂmameymmalwwuhl@geofmmoﬂmrﬂimawmg t he above
nent i onedcoﬁp@meuﬁ@t@gaﬁmopmnqﬁhmﬂ wi th an anti-hyperli pi daem c,

anti-g4 herosclerotic, anti- diabetic, anti-angina], anti-inflammatory, or
anti -hype n agent. oy ‘an_agent . f ower.i. Lp(,a).. ampl es of the
above | nc&ﬂ'&@ﬁ m&mﬁg@é ﬁ'}#ﬁi’?s&r‘%}“@gﬁ% %%FX @\PBN 1006 WO
03/ 942179p11gq1;@gb ion or as a suppository, particularly for oral administration.

Compounds of formula (D) which are active when given orally can be formulated as

30 liquids, for example syrups, suspensions or emulsions, tablets, capsules and lozenges. A
liquid formulation will generally consist of a suspension or solution of the compound or
pharmaceutically acceptable salt in a suitable liquid carrier(s) for example, ethanol,
glycerine, non-aqueous solvent, for example polyethylene glycol, oils, or water with a

 suspending agent, preservative, flavouring or colouring agent. A composition in the form

35 of atablet can be prepared using any suitable pharmaceutical carrier(s) routinely used for
preparing solid formulations. Examples of such carriers include magnesium stearate,
starch, lactose, sucrose and cellulose. A composition in the form of a capsule can be
prepared using routine encapsulation procedures. For example, pellets containing the
active ingredient can be prepared using standard carriers and then filled into a hard gelatin

40 capsule; alternatively, a dispersion or suspension can be prepared using any suitable
pharmaceutical carrier(s), for example aqueous gums, celluloses, silicates or oils and the
dispersion or suspension then filled into a soft gelatin capsule. Typical parenteral
compositions consist of a selution or suspension of the compound of formula Dina

il




statins, anti-oxidants such as probucol, insulin sensitisers, calcium
channel antagonists, and anti-inflammatory drugs such as NSAI 28 Jlm&ﬂﬂfpl es
of agents for | over i ng Lp(a) include the am nophosphonates described in WO
97/ 02037, WO 98/ 28310, WD 9828311 and WO 98/ 28312 (Synphar SA and

Smit hKl i naV8A3B#AT . 5 A preferred combination therapy wil POFERONE50Se of a
conpound of the present invention and a statin. The statins are a well
known cl ass of chol esterol |owering agents and include atorvastatin,
sinvarstatin, pravastatin, cerivastatin, fl.uvastatin vastatin and ZD
4522 (al o el pqueons samiszorpasenserally acsepiable il empkmﬁ gue gihieols wo

agent s maypolyeviryd pycrolidorse, lecitbinasrachibei] ansasallnbpxlt Adtespatively, the solutisn cd f f er ent

ti gs ?cqer:gmﬁea ah SheneSciisfiuted with a kUi Sabile )3 Vet st !érﬂd%ﬂﬁlsﬂﬁtﬁfne”ted
conbi natio I nvention
and an ant I*C @3@%"#%. n Wr ﬁiﬁ r"g}ﬁ‘%ﬂr1 eart

di seas® catingjaggntsuc F%P@Y’aﬁ%c

preferr ed giynmino geldtingd mrcoueebmtdrlor ath&clmmalmhgahgcthblepremhmq wiazees of {ats,
i ncl ude the PPARgamma activators, for i nst ance G1262570 (4 axoSrri t hKl i ne)

and the glg th? Bo@é%& ' %@t %ﬁle ﬁﬁgﬁla -
oo PR Al S e o
phar mi@ e u tadodnisteatigpaentains preferablypfremdht taﬁﬁ/mg) phacompowidofdhefommubad), in a

further aspRciaily @ &é@ﬁﬁymﬁﬂlaﬂaﬁwﬁﬁtwmmpmm@oﬁ@mt&d of

forrrula(]b): %ﬁ ? ‘%ﬁmw ﬁ%or%tlﬂ-g\féul) w th one
or re otter the eu I'C suc "abeti c.
25 gﬁl t ab(SHOGHANCAYS, p 61 UFB&*‘{‘% @Eﬂgﬂ% bgtweshed f or

oral or Sk mgapd25 mgimf thescomaporiod obthe fermula (Dibs pomwmlqjmng adrhinistgred or
oral asim riteWtihésser dap.NPaitEblsthe fc mdsa-nmt)eaahnﬁiswaédefoaﬁtpeﬂedmhen gi ven

orally can mt?ﬁ! mé@,e Ibﬁqéfl exanpl e syrups, suspensions or
enul si ons, ta'{ets bgbﬁl%ggﬁgle ozenges. BIX liquid formulation wll
general ly consist of a suspension or solution of the conpound or

phar maceutcearding toddfinst puoress y [aicomponnd of fosmula () ryay be prepared by sgacting an
exanpl e, atidaonipoundbf/feemulall)non- aqueous sol vent, for exanpl e pol yet hyl ene
glycobg oils, or water with a suspending agent, preservative, flavouring or
colouring agent. A conposition in the rm 35 of a tablet can be prepared
usi ng any suitabl e pharmaceutical carrijler(s) routinely used for preparing
solid formul ati ons. Exanpl es of suc i i ncl ude magnesi um st ear at e,
starch, | actose, sucrose and cell ul conppsition in the formof a
capsul e can be prepared usi ngrloutile epkap ation procedures. For

@)

exanpl e, pellets containing the ti v&l'i ngiédi et can be prepared using
standard carriers and then filled intola hard gelatin 40 capsul e;
alternatively, a dispersion or suspensi O3 be prepared using any suitable

phar maceutical carrier(s), for exanple aquedus guns, cellul oses, silicates
or oils and the dispersion or suspension then filled into a soft gt i n
capsul e. Typical parenteral

in which W, X, Y, Z and R! are as hereinbefore defined,
25  with an amine compound of formula (TII):
R4-R3-CH,;NHR?2
()
in which R2, R3 and R#4 are as hereinbefore defined; under amide forming conditions.
30 '
Suitable amide forming conditions are well known in the art and include treating the acid
of formula (II) with the amine of formula (III) in the presence of a coupling agent such as
1-(3-dimethyl-aminopropyl)-3-ethylcarbodiimide (DEC) or O-(7-azabenzotriazol-1-yl)-
N,N,N'N'-tetramethyluronium hexafluorophosphate (HATU) in an aprotic solvent such
35 as dichloromethane or dimethylformamide (DMF).
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conpositions consist of a solution or suspension of the conpound of fornula
() ina 11l 2 9 JUN 2006 WO 03/042179 PCT/ EP02/ 12505 sterile ng arrier
or parenterally acceptable oil, for exanple polyethyl ene glyc'l,ﬁﬂgﬁmgvinyl
pyrrolidone, lecithin, arachis oil or sesane oil. Alternatively, the

sol uti on ¥R 938421 ophi | i sed and then reconstituted with a BCIERIHSSESO! vent
just prior to admnistration. A typical suppository fornulation conprises a
conmpound of forrmula (1) which is active 5 when admnistered in this way,

wi th a binding and/or | ubricating age such pol ynmeric . glycols, gelatins
or cocoa bgW@PWdBffW“ﬁ%@Wﬁ%ﬁfg“ﬁé’m‘zﬁﬂm %%ﬁ?@?‘?@“&\é?gsosfor fats.
Pr ef er abl yformelao@Wposition is in unit dose formsuch as a tablet or capsule.
Each dosage wunit for oral adm nistration contains preferably from1 to 500
ng (and for parenteral 10 adm nistrati contains preferably from0.1 to 25
ng) of a conpound of the formula (1). he daily dosage reginen for an adult
patient may be, for exanple, an oral pet veen | mg and 1000 ng,
preferably between 1 ng and 500 ng, i nt rgvenous, subcutaneous, or
intranuscul ar dose of between (p preferably between 0.1 ng
and 25 ng, of the conmpound of the rmuNa (1Y, conpound bei ng
admnistered 15 1 to 4 tinmes per day. itably the conpounds wll be

adm ni stered for a period of continuo herapy, for exanple for a week or
nore. According to a first process A, a:ggnﬁbund of formula (1) maybe
prepared by reacting an acid conpound of “fornula (11): 20 in which W X, Y,
Z and M1 are as hereinbefore defined, 25 with an amine conpound of @¥)nul a

(111): RA-iRWIGERWIRR, Y iand Rili sehashkreifBeforcdidRbed) 24 4sZ las herehibetons defiirilioned;

under am YN | b 13 i Fplah 4 Ltlons are
wel | knomdae?%g? e rﬁﬂgﬂ%z} n Rude%‘?‘é%’?ﬁj &%ﬂ o?lq%q}%l’a i(l % hh) gn th
the am ne "E?Ithf‘b'gfﬁﬁ § pgent,fof pstange, lorfd tﬂfgﬁmf”?ﬁﬁm gent such as

1- (3-di net hyl - am nopropyl ) - 3- et hyl carbodi i m de (DEC) or

O ( 7- aabdnndll be appreciated|that rémbydliof R13 ety leenomiticd outas iaiseparate afep sy thatwas phat e
(HATU) i n 28 ePforinbila (B9, o3 Nalt Gtof, P eRmplethé Wkﬁﬂ@is@!ﬂeﬂ or2

di met hy ! 1 o XBThery! 14 the abid f ot P a Balt Wb 44 fofiea et le”/ 12505

intermediate ester (IV) as a preliminary first step, prior to reaction with an amine of

formula (III).

15
Thus, according to another process B a compound of formula (I) can be prepared by (a) -
treating a compound of formula (IV) with a deesterifying agent to form a compound of -
formula (I} or a salt thereof; and (b) treating said compound of formula (II) or salt thereof
with an amine compound of formula (IIY) under amide forming conditions.

20

) ‘When X is N and Y is CH, the ester of formula (IV) may be readily prepared by reacting
an amidine of formula (V): :

NH
R’W'J\N-Iz

in which R1 and W are as hereinbefore defined,
preferably as a sait thereof, for instance the hydrochloride salt,
with a compound of formula (VI):

13




A conpound of fornmula (Il1) may be readily prepared froma correspondi ng
ester of fornmula (I1V): in which W X, Y and Rl are as herei np8fJiN0gef i ned,
ZA is Z as hereinbefore defined or a group convertible to Z, and R13 is
C(1-6)al kyl, for exanple ethyl or t-butyl, by treating wth a

de- esterlf"Wﬁy"ﬁg’@nt for instance, for t-butyl, trifluoroRCaEPO2ISHE. 10 |t
w Il be appreciated that renoval of R13 may be carried out as a separate
step, so that an acid of formula (11), or a salt thereof, for exanple the
sodiumsalt, is isolated or, alternablvely, that the acid of formula (I1),
or a salt thereof, is forrred fromthey internediate ester (1V) as a
prelimnary first step, prior to reagjon xith an amne of formula (111).
15 20 25 Thus, according to anot hefQ prog B a conpound of formula (1) can
be prepared by (a) treating a congound grmula (I1V) with a deesterifying
agent to forma conpound of for \f It thereof; and (b)

treating said conmpound of formula (II or salt thereof wth an am ne
conmpound of formula (111) under am deCHgrni ng conditions. Wien X is N and Y
is C13, the ester of formula (I1V) rray adlly prepared by reacting an
amdine of formula (V): in which RL a are as herei nbefore defined,

preferably as a salt thereof, for |nstance t he hydrochl oride salt, (v'[)th a
conmpound of forrml a (VI): 13 2 9 JUN 2006 WO 03/042179 PCT/ EP02/12505 in

which ZA is Z |n ef ore defl ed or a grou % |b| oZ, and R13

is as 5 HBYH forg g &F@‘Fmﬁﬁ‘ﬂ ﬁ%}l M83byri m done

ring fdrmhegmnhefmetdeﬁned.fmmml@ethﬂenn@reﬁndarﬂmdemmfpmmgi ne, to give

an Interrmwnai@n@sﬁaie farksénce Bhd Bdke @ach AWt &DQV@Bﬂﬁﬂerh{Udﬁt@es‘t&Wnd of
I'm

formil a (I ggﬁﬁngg E@Q{m ;E&%BFI (de. 10
Al ternati ve g ug}Blﬁs (Llé\‘ pyr L{gg’ne r ngm e rormed by
reactlnga dS(VII) 0 H2 15 in which ZAis Z as

her ei nbef ore defl ned or a group convertible to Z, and R13 is as

her ei noef aARertistivelie wheh O isaX andYds &nyﬁepyﬂmﬂmngﬁaybbufmemquﬁgad of

the for mil @mgoithd bt forfula (FII):
O

H,N
Ht?l z
H2 13
CO,R
(VI

15  in which ZA is Z as hereinbefore defined or a group convertible to Z, and R13 is as
hereinbefore defined, for example ethyl, with an acyl chloride compound of the formula

(VHD):
R’WjLCI

20 | (V)

in which Rl and W are as hereinbefore defined;
under standard pyrimidone ring forming conditions, in a solvent such as benzene, orviaa
~ two step procedure by treatment with pyridine, followed by a suitable base e.g. NaH in
25 DMPF, followed by treatment of the intermediate so formed with an acid e.g. p-toluene
sulfonic acid in refluxing toluene; to give an intermediate ester (IV) which can then be
converted into a compound of formula (II), for instance by treatment with aqueous
sodium hydroxide.

14



20 (VII1) in which RL and Ware as herei nbefore defined; under standard
pyrimdone ring form ng conditions, in a solvent such as benzene, or via a
two step procedure by treatment with pyridine, followed by a 28iJUNZ00§ base
e.g. NaHin 25 DW, followed by treatnment of the internediate so forned
with an adY@O0¥04217% -t ol uene sulfonic acid in refluxing tol PETEPRA2ZYSve an
internediate ester (1V) which can then be converted into a conpound of
formula (11), for instance by treatnent wi th aqueous sodi um hydroxide. 14 2
9 JUN 2006 WD 03/042179 PCT/ EP02/ 12505 When X and Y are CH, the overall
synt hesi s of conpounds of formula (1) is illustrated in the follow ng
schene: ( Qvher-RdsdsY af)CIR4thEovérall MritBesid ofl dompduhds of foltrtdn (Bis Bldsadaedinng to
t he schemﬁ,lc¥ \Jﬁ%éh@fn%.r nmedi ate (1V) may be synthesised by renoving the 3-
ester group Trom!l ?errredi ate (I X) wherein R14 is C(1-6)al kgl , for example
by heating in of phenyl ether where,R14 is tBu (stegug) Injernediate (111)
t &k

is formed fro e - di oxo-1, 3-B (X) (aand e r eat ment
with a base, r l e 1,8 1Q di azabi qycl of5—4+-0) wdec- '
tetrahydroth?] _ AN DVF. Al t dingireg) y where WitsyS agd Y are
CH, the synthesip of er medi ate (| is illustrated in the foll ow ng

6 WD 03/042179 @O (f) R '1WN (@) >EE6RPs (9)

'1m

scheme: 15 26’? J¥
PCT/ EPO2/ 125

“w
N 2
a I\COOH \

@ R¢-R3-CH,NHR?
on

3 4
LN

Referring to the scheme, the key intermediate (IV) may be synthesised by removing the 3-
ester group from intermediate (IX) wherein R14 is C(1_6)alkyl, for example by heating in
diphenyl ether where R} js tBu (step b). Intermediate (IX) is formed from the 2,6-
dioxo-1,3-oxazine (X) and ester (XI) by treatment with a base, for example 1,8-

10  diazabicyclo[5.4.0Jundec-7-ene in tetrahydrofuran or NaH in DMF.

Alternatively where W is S and X and Y are CH, the synthesis of intermediate (IV) is
illustrated in the following scheme:

15



Referrring to the schene, the key internediate (IV) may be synthesi sed by

acid catalysed cyclisation of internediate (XIV), for exarrple hﬂ’%

with trifluoronmethanesul fonic 5 acid in dichloronethane. Interrredl ateu?XIV)

|s forrredc{olé | ation of intermediate (XI1l1) with a conpound of fornmula
@@1%2’1% (XV) 10 in which L is a |eaving groupPCTEPILP| e

chI oro or bronpb, in the presence of a base such as potassiumtert-butoxide,

in a solvent such as N-nethyl pyrrolidone. Internmediate (Xl1l1) is formed by

reaction of Meldrum s acid vvith a conpound of fogrmula (XIl) in the presence

of a base suc as N N-di i speQpyl et hyl am ne i nOg et such as N

rrethylpyrr O i medi § y foll owey bytrea ment with an al kyl ati ng
agent for mul F ! u‘ Rl f-or—exempl e ] Qr obenzyl brom de.
20 Conversio ZA to Y} typically arises if_a pr j group, or a group
whi ch can take part inffsubsequent reactions a§” oQuPhMg reactions, is

needed during the above® red¥H) ons or during the pneparatlon of the
reactants. The conversion of ZA to Z may be (X8Brri ed out at different stages
in the synthesis of the conpounds of formula (1) d nding 25 on the nature
of Z, including as a final step. ZA may be, for ex | e, a protected hydroxy
group. Suitable protecting groups are those well Known in the art which may
be renoved under conventional conditions and mﬁt o t di srupting the

remai nder of the nol ec . A conpr ehensi ve di ' of the ways in 16 2 9

JUN 2006 WO 03/042179 P&J/ERQ2/ 12505 ich gro s y be protected and

nmet hods for cleaﬁng | ting protected dori ot s is given in for
exanpl e Protecti VEngt gani ¢ Chemi sthy ene and P.G M

Wits, (WIey- Intersmen ew York, 2nd edi 93 rticularly

sui tabl e hydr oxy prqtect mgog?soups i ncl ude benzyl ,“according to

anot her process C. conpound of formula (1) be Prowmwon¥®d by subjecting a
protected derivative of a conpound of fornul ) to reaction to renove the

protecting group or groups present, constituting a further aspect of the

present i Mmmwmmmmmmmmmmmbymdem@

chl oro, aﬁbnb@ﬂﬂetmﬁﬂiﬁé" BZ‘h%ﬁhﬂ &‘iﬂﬁbuﬂn&ﬂﬂ%sumges in
u 2¥I ona 8

the syg th Qﬁéﬁ!ﬂi "i‘ﬁnﬁ:;d step
usi ng oneegm{lhe %lenera % roup O?r anst orma on
descri bed t hat the method chosen is conpatible

with the other functional groups in the nolecule. Functional group
transformations are L-CHZ-COOR13
xV)

10  in which L is a leaving group, for example chloro or bromo, in the presence of a base: :
such as potassium tert-butoxide, in a solvent such as N-methylpyrrolidone. Intermediate .
(X1M) is formed by reaction of Meldrum’s acid with a compound of formula (XTI) in the
) presence of a base such as N,N-diispropylethylamine in a solvent such as N-
methylpyrrolidone, immediately followed by treatment with an alkylatmg agent for
15 formula (XVI):

L-R1 |
o VD
for example 2,3-difluorobenzyl bromide.

20 :
Conversion of ZA to Z typically arises if a protecting group, or a group which can take -
part in subsequent reactions such as coupling reactions, is needed during the above
reactions or during the preparation of the reactants. The conversion of ZA to Z maybe
carried out at different stages in the synthesis of the compounds of formula (I) depending

25  onthe nature of Z, including as a final step. :

ZA may be, for example, a protected hydroxy group. Suitable protecting groups are those
well known in the art which may be removed under conventional conditions and without
disrupting the remainder of the molecule. A comprehensive discussion of the ways in

16



15 well known in the art and are described in for instance Conprehensive
Organic Functional Goup Transformations, eds. AS. Katritzky, @g NN WCohn
and C W Rees (Elsevier Science Ltd., Oxford, 1995), Conprehensive O ganic
Chem stry, eds. D. Barton and WD. Olls (Pergarmn Press, xford, 1979),

and Conpr RA¥P42E79 gani ¢ Transformations, R C. Larock (vcmcmﬂozfsmss I nc.,
New York, 1989). Sone 20 representative exarrpl es of transformations based on
i ntermedi ates where ZA is halo are shown in the fol | owi ng schene (part
structures shown): (XXl) 25 Thus an internmediate with part-structure (XVIiI),

i n whi ch 2whick graupsmaybeipsetected and methods £ cleaving he rsuliing ppaleeted oupl i ng wi t h
vi nyl stamwmvek@sgxaaﬁﬁdﬁibkﬁpmﬂ&amwmups mxorgmﬁ&mbm&bgnnmes to form

(XVI1 I) al kene group
NGB Yok, e & g] | owed by

?]; egmln{ %“Eﬂﬁ E’%&MI t|on Wlt ip ?r"nﬂ%mgﬁeglr g)éhyde of part

struct@re 30 (XIX). For the case Wnere n 2 coupling of (XVIl) with allyl

al cohol gias, Mngtdlahaﬂiefm&scm mmmnﬂaffomuﬂﬂmaiae prepaedi@yiO, in
WTh Lobr SaBRbNES pkdad dortiagl &‘ﬁ“é‘ OF S (17 to fehilitn th YémAlE B! | O
L1 i acet oxyROiCRRATPIR OF BOHES fing,a furfhier 3spect of the Rresens AMNEAROR, 042179

PCT/ EPO2/ 12505 (CH2) n+1NR7R8 or reduction by standard neans fornms al cohols
(XX1) 101 n ZA fnaytaberbe sproup kmhdsm@uxeforehmnplewhhﬁb;lbmmtmqmmﬂvmmntly be

f db @, whi ch ZA
b?(r)g Ol’yl 0 gérfbg][tgﬁf ﬁadnﬁ%&eggiﬁkh?ﬁh%s él*gthfé’@@ﬁgé e %us ligCOI’dl In;
toaother1 P §§§ {,#{ﬁg ;ﬁ ‘é%’f U4 froma '

corrp0und @ynwwmhtemrpg)rw QSPEBTUQ cgmpgtible
f unct i onalwith thepther fimetibnalgroupsrin theamelkeclet Fonctional greup rapsfotmations e pr esent

| nventyson. welldwritn the & hd e deSerfHRRLE Sirdhstahce Cmph ame@»gefucf ormila (1)

{"a‘tye?'ciﬁvﬁ%% 68%30‘8‘%%‘%@%’9 W%ﬁm? i ?M#W rﬁ::gg;'eg;‘a'

of the pr I on.
15 18 2 9 aﬁﬂlmﬂ) @Blis\(PedSintarPiess, Dafond) X79pGRRT0apreRagte Organic
Transformations, R.C. Larock (VCH Publishers Inc., New York, 1989). Some
20  representative examples of transformations based on intermediates where ZA is halo are

shown in the following scheme (part structures shown):

D R e
CHO _
} XVl (Xlx) m
oevin) \(*)\ | n "OH

IK,NR Re D\/\/N - |

XXy X

25 Thus an intermediate with part-structure (XVII), in which ZA is bromo or iodo, can .
undergo palladivm-catalysed coupling with vinyl stannanes to form (XVII) where n=0, or
with allyl stannanes to form (XVII) where n=1 (step h). Oxidative cleavage of the
terminal alkene group of (XVII), for example by oxidation with osmium tetroxide
followed by treatment with sodium periodate (step i), forms an aldehyde of part structure

30 (XIX). For the case where n=2, coupling of (XVII) with allyl alcohol gives (XIX)
directly. Such compounds, in which ZA is (CH3),CHO, in turn represent versatile
intermediates. For example, reductive amination with an amine of formula NHR7R8 and
a reducing agent such as sodium triacetoxyborohydride forms (XX), in which Z is

17



The structure and purity of the internedi ates and exanpl es was confirmed by
IHNVR and (in nearly all cases) mass spectroscopy, even V\hergm
explicitly indicated below. 5 Internediate Al - 4-Bronp-2-nitrd ?“ﬁﬁ acid
H% NOg v ' Br Pot assi um per manganate (29.6g, 187nmmol ) was added in portions
over 8h t W O0¥M2ETi ng sol ution of 4-brono-2-nitrotol uene PCTEPDZ 12505

46. 75nmmmol ) in pyridine (80m) and water (70nl). The suspension was filtered
whi | st hot and the resul tant yellow solution was 10 evaporated to about 1/

vol une. S ml‘! %ﬁ% gggg @Bwt 0 Fgﬁtract ed

w th diet #‘%‘?}ﬁk I\éémég) ro gor@‘l%l%q}i’gﬁes PHP ned)

The sol ut i F ‘F’éﬂ“‘%ﬁlﬂ?‘l Gepyenicntly be ysedsul t ant
sol i d col |ceaphng ehalkyires ¢ol (]Im,rmrvdﬂcln‘i.‘ﬁl bmmmmod@(sﬁpfbrahdtslubsd]ueﬂte
conpound (redvctidn (step¥d). 1H NVR (d6-DVSO) 8 7.79 (1H, d), 7.98 (1H dd), 8.23
(1H, d)y. 15 Internediate A2 - Ethyl 4-brono-2-nitrobenzoate Et; Na' ' 'Br A
solution of internediate Al (6.9g, 28. 05mm|) and sul phuric aC|d

(conc. , 10rAbus; accopding;toAnothes processR, 3 compoynd @ f@ﬂ%ﬂfmay beprepareddrom 8ol i ng

the sol verﬁmmdwﬁtmnﬂeﬂ)mmcﬁm@*hasgmmecommﬂmabpmmﬁoﬂlw et her

and washeqrfefdimafé; consiftiitit cTASliceidbfthe prelaitahwentigh! €d (MySO4) and the
sol vent evaporat ed to afford the title corrpound (7.09g,929% . 1H NWR (CDd 3)
S 1.35 (311 t 39 (211, q), 7.65 (111, d), /8 (1H, dd), 8.00 (111,
d). 2300 ndbwik & ns;ﬁ ﬁmmm&m%%maxﬂ@tbammme of

i nt er medi antber/t:bn@buﬂ&yf fotmala(@) lupingrednventiongl intefogpnvé@siomprddedires fivcesaqueous
et hanol ( 3Dpdnstinitimg Ve AftteP aspREd @mé?@s&hm\,‘gﬁ&)ﬁﬁ xture was filtered

thro celite and the resul tant sol ution evaporated. The crude m xture was
puri |ed 30..chr ot ogr.a of silica gel) in dichloronethane to

af f or d thgﬁﬁfgu W@&%ﬂeﬁﬁﬁﬂ%ﬁﬁ’wﬁaﬂ tony NVR (CDA 3) S 1.37 (311, t),
4.32 ({311, q), 5.77 (211, br s), 6.73 (1H, dd), 6.83 (111, d), 7.71 (11-L
d). Intermedi ate A4-2- Ami no-4-bronobenzol ¢ acid hydrochl oride. HO 35 Br

Sodi um hydroxi de (2M 28ml) was added to a stirred solution of internedi ate

AS (4.53g, 18.6mmol) in dioxan (150nl) and water (22m ) and the resultant
solution heated at 75C 19 2 9 JUN 2006
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5 10 WO 03/042179 PCT/ EPO2/ 12505 for 4h. After cooling the solvent was
evaporated and the residue suspended in water. The mxture Wag @jl#lﬂ@ilé
(conc. HO) and the resultant solid collected and dried to affdr title
conmpound (4.29g, 89%. 'H NWMR (d6-DVMSO) S 6.64 (111, dd), 6.97 (111, d),

7.59 (1HWQ03/0421er nedi ate AS - 7-Bronp- 1H benzo[ d] [ 1, 3] oxpeT/meoez212805di one.
Phosgene (20%in toluene, 12.9nm) was added dropwi se to a stirred solution
of internediate A4 (3.15g,12.5mmol) in dioxan (30nml), stirring was
continued for 18h. The solvent was evaporated to afford the title conpound
(2.969, 9%amplés NVR (d6 DMSO) S 7.33 (111, d), 7.42 (111, dd), 7.83 (111,
(1), 11.87 (111, s); 13C NWR (de DMSO 109.7, 117.6,126.4, 130.1,

EgeZzéﬁﬂ’E%AfG 7 anﬂ 159. 2 nter%dl agmﬁg@ﬁnﬁs&%g ro -ZIﬁMxo 4

5- (2, 3- di m@@nmpmﬁﬂrmmaqs@m eventw. n@trq;m»batﬂertmd:eatedbﬂow:aa 1ol )

was added dropwise to a stirred solution of internmediate AS (8. 74q,

36. | mpl ) InRémddiate A1CPY4-BromoDhitfoblenzéitlacidd 3. 3rmol ) in N

met hyl - 2- {di none (50m ) at OC. Stirring was continued at room
terrperatu%wh. The solution was diluted with water (150nil) and the
resul tant NI tF c® | ect ed and 20 dried (MgSH4) to afford the title conpound
(10g, 859 1 s),
7.41 (111@ 'Sgi ;Mm i% m%nz&ﬁg’” . 5%@?@%&%@"%
stirring 8 O5 8} Bde ol) 18 pyrigiins ( QWA s her si on
in oil) i 670mY. swm@nmﬁlm@wt)hmd tanbysllosesalution wanh ar gon
at nos mtmer evépamtwwdmemﬂﬂﬁhat Sodximéhyﬂfoxldwmmmﬂ) waé\ﬁddw ahdfthe t her 15

mn,! n- ded dro e
oy Sl BRI S L o
al | owed tgomcrﬂemdandudmdun p@ssmtmaff@dﬂapwn@mmg(ﬁﬂﬁg,t he '

reacti on S0%h.ulld NMR (AeDMSOYSTY(1H] dY, 1198 (0H, dd), 8:23(1HPdyY1 ) and gl aci al
acetigsacid (10 n), extracted 3 times with ethyl acetate and the conbi ned

extracts hed sat#%lagis) sod h drogen carbonate then brine, dried
(MgS™) aw s frat ography (fine silica, ethyl

acet at e- I|g t roI) gave 20 | 2 9 JUN 2006 WO 03/042179

A so]utlon of mtermediate A1l (6.9g, 28.05mmol) and sulphuric acid {conc., 10ml) in
ethanol (80ml) was heated to reflux for 18h. After cooling the solvent was evaporated.

20 Theresidue was dissolved in diethyl ether and washed with water, saturated sodium
bicarbonate, dried (MgSO,) and the solvent evaporated to afford the title compound
(7.09g, 92%). "H NMR (CDCl) 5 1.35 (3H, 1), 4.39 (2H, @), 7.65 (1H, d), 7.78 (14, dd),
8.00 (1H, d).

25 Intermediate A3 — Ethyl 2-amino-4-bromobenzoate.
ooy
A mixture of intermediate A2 (7.09g, 25.9mmol) and iron (14.5g, 259mmo}) in 10%
aqueous ethanol (250ml) was heated to reflux for 6h. The mixture was filtered through
celite and the resultant solution evaporated. The crude mixture was purified by

30  chromatography (plug of silica gel) in dichloromethane to afford the title compound

(4.53g, 72%). "HNMR (CDCl) 8 1.37 (3H, 1), 4.32 (2H, q), 5.77 (2H, br s) 6.73 (1H,
dd), 6.83 (1H, d), 7.71 (1H, d).

Intermediate A4 — 2-Amino-4-bromobenzoic acid hydrochloride.

B
35 Br

Sodium hydroxide (2M, 28ml) was added to a stirred solution of intermediate A3 (4.53g,
18.6mmol) in dioxan (150ml) and water (22ml) and the resultant solution heated at 75°C
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PCT/ EPO2/ 12505 the title conmpound as a yellow oil, yield 9,05 g (710/() 1H
NVR (CDCI 3) S 1.45 (911, s), 2.84-2.91 (211, m, 2.95-3.00 (2H n, 35
(211, s), 6.92-7.04 (3H, m. Internediate A8-tert-butyl 29JUN2005
(7-Brono-2-(2-(2,3-difluorophenyl)ethyl)-1- 5 ethoxycarbonyl -4-oxo 4-H

qui nol i n- 1w 03842139 boxyl ate. P CEt 1, 8- Di azabi cycl o[ 5. 4. 0] UNCIFEPRZ/12505
(9.1m, 61lnmol) was added dropwi se to a stirred solution of internedi ate A6
(10g, 30.5mml) and internediate A7 (9.52g, 33.5mol) in tetrahydrofuran
(100m ) at OC. Stirring was continued at roomtenperature for 18h. The 10
sol uti on wéer 4k | Afterconling thetsolmentiwas emaporalesdsandtherasidue suspendetingwvaten fhe

bi Ca][ bo gaL fnixfife Wi a&&ﬁ@@@on%nﬂtﬂl Yihdthe mﬂnmﬂ\gamealeegd ﬁh%&&% SHGr AR iy
purifie e e
compound <§ é oRERRACRE o) SRR (EEDYISGFEBBIE aZb Pty 8L7's9, o
(211, m, )(211 m, 4.34 (211, q), 4.94 (211, br s), 7.00-7. 12 (311,
m, 7.42 (111, d), 7.49 (1H, dd), 8.29 (111, d). 15 Internediate A9 -Ethyl

(7- br ono- 2 jhigrimédidté ASl-UOT.BRoROYE HeBenbI[; 316 Razbie-2dudibab. N- 1-y1 ) acet ate.
-OOOMInterrrE|ate AS (9.39g,16.9mml ) in diphenyl ether (30nl) was heated to

reflux for After cooling petrol was added and the resultant solid
tion. The crude product was purified by chromatography
N BY et hyl acetate) to afford the title conpound (2. 8g,
37% . 'H NUR {'cDa 3) 81, 31(311 t y 2. 91 3.05 (211 4.32 (211,
q), 4.86 (Phasgens (20 instojueng, 1% evaaaﬂf}e dwpmsr towﬂvéadumq d), 7.49
(111, dd) mt&nﬁﬂm@elm (3d)Sg, lﬁrﬁm@mmﬁldmn B0l dixring %29 corfitibiel SorABhNTRe
requi rgp J.Eahabompound (2.96g, 98%). "H NMR (dg-DMSO)

é?néfh%a?ns‘?{é -ﬁfge%yg@ﬁ?%) éﬁméésg(m si%va@%wwﬁ%w o

| nt er medi a“e Q}%nm:ﬂ £ Pam nopropyne (0.4101,
3.8nmmol ), bis(tri phenyl phosphi ne) pal I adi un(11) chloride (0.078) and

copper (1) nRdhsedia ] Fben2oll) Wﬂ.l TS
(5Iror€) \(Na)s %eaed t%gg%)}%?yz mﬁgrwégﬁ?ng, t he s[g) vent wggll%\k/:gg%drjat ed
and the resid spended in di chi oromethane and washed with saturated
sodi um bi car dried (MgS™) and the solvent 21 2 9 JUN 2006 WO
03/ 042179 PC J2/82505 evaporated. The crude product was purified by
chromat ogr aphywg®H3 / MP-OH / C11202) to afford the title conmpound (390ny,
90%) . 157 NVR ( 13) S 1.30 (3H, t), 2.39 (611,

Ethyl bromoacetate (4ml, 36.1mmol) was added dropwise to a stirred solution of

intermediate A5 (8.74g, 36.1mmol) and diisopropylethylamine (7.5ml, 43.3mmol) in N-

methyl-2-pyrrolidinone (50ml) at 0°C. Stirring was continued at room temperature for

18h. The solution was diluted with water (150ml) and the resultant solid collected and

20  dried (MgSO,) to afford the title compound (10g, 85%). "HNMR (ds-DMSO0) 5 1.23
i (3H, t), 4.20 (24, q), 4.91 (2H, 5), 7.41 (1H, dd), 7.81 (1H, d), 7.94 (1H, d).

Intermediate A7 - ferz-Butyl 5-(2,3-difluorophenyl)-3-oxopentanoate

Sy ALK

To an ice cooled stirring suspension of sodium hydride (1.96 g, 49.1 mmol, 60%

25  dispersion in oil) in dry tetrahydrofuran (100 m!) was added dropwise under an argon
atmosphere zerz-butylacetoacetate (7.4 ml, 44.6 mmol). After a further 15 min, n-
butyllithium(18.7 ml, 46.8 mmol, 2.5M in hexanes) was added dropwise maintaining the
reaction temperature below 10°C. 2,3-Difluorobenzyl bromide (11.08 g, 53.5 mumol) was
added dropwise 20 min later, then the mixture allowed to warm to ambient temperature.

30  After a further 15 min the reaction mixture was poured onto a mixture of water (150 mi)
and glacial acetic acid (10 ml), extracted 3 times with ethyl acetate and the combined
extracts washed with saturated sodiumn hydrogen carbonate then brine, dried (MgSO,) and -
evaporated to a yellow oil. Chromatography (fine silica, ethyl acetate-light petro]) gave

20



s), 2.92 (
6.25 (1H,

2H m, 3.05 (2H, m, 3.49 (2H s), 4.30 (213, q), 4.829%,(‘0&'),
. 1,

s), 6.93- 7.10 (313, m), 7.32 (1H d), 7.42 (1H dd),

d; M5 (APClI+) found (M+l) = 453; 5 C26H26F2BN2 requires 452. The

follow ng internedi ates were pwpar,ed by the nethod of

No. Pr ecur S¥PR3(0427r eName Et hyl (7- 3-di et hyl ami nopnop- | - ASAIEP02/12505

(yny])-2-(
Et acet at e
1-ynyl)-2-
W] (7-(3-
Jet hyl) - 4-

2-(2,3-di fluorophenyl)- N..ethyl)-4-o0xo0-4H quinolin-I-yl}
Ethyl (7-(3-(pyrrolidin-1-yl)prop- A91A9l1 n

i nt er medi ate AlO.

b it S ko0, S0 SR B s

2:84-2191 (XH,m), 2r95+3.90 {2H au); BR52Hn ) 6:9861.04 GHIrh). - Et hy |

(2-(2-(2, 3-di fluorophenyl)ethyl-7-(3- 10

di met hyl a

i nt er medi ate ALY

hydr ogehat

conplete by H

iy .%ﬁ%&?ﬁmﬁé’%ﬁ#@%@ﬂﬁ? ©°

ethoxycs Ded-capho: the reacti on was

The catalyst was filtered off and the sol vent evapor at ed

to afford thé ound 15 (0.29g, 73%. 1H NMR (CDCI3) 81.28 (31L t),
1.83 (21L HAs),, 2.31 (21!, t), 2.78 (2H, t), 2.92 (2H, m, 3.05
(2H, : , n4.90 (2H, s), 6.25 (1H, s), 6.96- 7.11(411, m, 7.23
(11!, dd), & 3F (11L . M5 (APCl +) found (M+1) = 457; C26H30F2N2C3
requires 45& 20 The | 1 owi ng i nternedi ates were No. Precursor StructureNane

Et hyl (7- ( 8;8dDRizhbityio[S A0]aRdec) 7-éne (9.1ml, 61mmol) was added dropwise to a stirred

o R e v

10

15

20

30

solution was diluted with ethyl acetate, washed with saturated sodium bicarbonate, dried
(MgS0;) and the solvent evaporated. The residue was purified by chromatography
(petrol / ethyl acetate) to afford the title compound (9.3g, 55%). 'H NMR (CDCls) § 1.33
(3H, 1), 1.62 (9H, 5), 2.97 (2H, m), 3.07 (2H, m), 4.34 (2H, q), 4.94 (2H, br s}, 7.00-7.12
(3H, m), 7.42 (1H, d), 7.49 (1H, dd), 8.29 (1H, d).

Intermediate A9 — Ethyl (7-bromo-2-(2-(2,3-difluorophenyl)ethyl)-4-0x0-4 H-
quinolin-1-yl)acetate. - -

Intermediate A8 (9.3g, 16.9mmol) in diphenyl ether (30ml) was heated to reflux for
15min. After cooling petrol was added and the resultant solid collected by filtration. The
crude product was purified by chromatography (silica gel, petrol / ethyl acetate) to afford
the title compound (2.8g, 37%). "HNMR (CDCls) 6 1.31 (3H, 1), 2.91 (2H, m), 3.05 (2H,
m), 4.32 (2H, q), 4.86 (2H, 8), 6.25 (1H, s), 6.93-7.14 (3H, m), 7.42 (1H, d), 7.49 (1H,
dd), 8.29 (1H, d); MS (APCI+) found (M+1) = 450; Cz;H;3"°BrNO; requires 449,

Intermediate A10 — Ethyl (2-(2-(2,3-difluorophenylethyl)-7-(3-
dimethylaminoprop-1-ynyl)-4-oxo-4 H’-quinolin-l -yDacetate.

COOEt
A mixture of Intermediate A9 (0.43g, 0.96mmol), 3-dimethylaminopropyne (0.41ml,
3.8mmol), bis(triphenylphosphine)palladium(II) chloride (0.07g) and copper(T) iodide

(0.04g) in 1,2-dimethoxyethane (5ml) and triethylamine (5ml) was heated to 75°C for 2h. |

After cooling, the solvent was evaporated and the residue suspended in dichloromethane
and washed with saturated sodium bicarbonate, dried (MgSO,) and the solvent

21



PCT/ EPO2/ 12505 N) Et hyl (7-(3-(pyrrolidin-1-yl)pnpyl)-

A101A91F2- (2- (2, 3-di fl uorophenyl)ethyl)-4- oxo-4H quinolin-1-yl )?a%éUMQIJﬁ

Et hyl (7-(3-(piperidin-1-yl)propyl)- AL02A92F

| 2-(2-(2, 3-di fl uorophenyl ) et hyl)-4- ~oooaoxo-4H quinolin-I-yl)acetate

| nt er medi aWO 9312179 PCT/EP02/12505
5-((2,3-di fl uorobenzylthio)-(3-iodophenyl am no) net hyl ene) -

2,2-di methyl -1, 3-di oxane-4, 6-dlone. x 5 To a solution of Meldrum s acid
(13.4g, 93mml) in N-nethyl pyrrolidinone (50n), cooled to 15C was added
N, N-di i sopemppmeday pmﬂmtwa@mﬁeﬁbythmnmmmly(m&d MeOH HaHATL)1 5C

for Ih, thep émmwargyMM(sm,t),ﬁ@m in

T T

room t eSrpe CadtpsE, (Db ré3juires #5i2n poured into a mxture of Et OAc and water. The
aqueous phase was extracted with Et OAC and the conbi ned organi ¢ phases

washed tW_I- e ' 0 ___‘f' ! -.uur'-j_'-! '-g_\_ 'J_u' ' b q.he uh %X%th%q()? tI ed. Tlhe

resi dual y
filtrati opNea gf Breecnrsor:yStractuxenoind (36g) ' HNAWR (DA 3) 8 1 77 (811] s),

15 4.07 (bH, s) 6 9-7.2 (4H m, {7.2-7. 3 (111 Byl (7-(37diethylassinggtop-1-br | )
12.8 (113] s); (APCI Q ound ¥ I 5{;{0 CAALEIZI DA EnEAephen§d- 53]
| nt d A@OA13A9Eth | I

(9-?{){5-'2&(2, 3-difl uo?/o t hi 0)ScdomX 0> 4I¥qU|?%¥H%HIf§83{°gPél.'y%o P| oat

To a sol ullion_ internedi e A1? (?Oa, 38mm)| ) i (Qﬂnﬂ\ was added

pot assi um ten- put oxi de ji yl(@-(ﬂe@yﬂbhmneﬂyl)propoon

o

tenperatufe for|lh, then The

m xture wad9tirA8d at 7 &g;j ’to tgg coobﬂ]gd on
The

m Xture whi ch was washed
1€ d_was rnllprtpd

residual hil walk stirre
|Ehybﬂ7 (Bk(pqmdin-

filtratioh to gj ve a solj
mfﬁ% 2l
‘%‘elél ayﬂnut S.
ture was coo

CH202 (Sng;é refl ux
ver
8¢ ol 2. The ar nanl C

S<<

portionw b A%0 23
After a further{ 2h at re
into a mxt.ur of satur
phase was washed
Intermediate A11 — Ethyl (2-(2-(2,3-difluorophenylethyl)-7-(3-
10 dimethylaminopropyl)-4-ox0-4 H-quinolin-1-yl)acetate.

Q.('D

F Me,

) COOEt

| A mixtare of intermediate A10 (0.39g, 0.86mmol) and P&/C (40mg) in ethanol was
hydrogenated at room temperature and pressure until the reaction was complete by HPLC.
The catalyst was filtered off and the solvent evaporated to afford the title compound

15 (0.29g, 73%). 'HNMR (CDC1) & 1.28 (3H, t), 1.83 (2H, m), 2.24 (6H, s), 2.31 (2H, 1),

2.78 (2H, t), 2.92 (2H, m), 3.05 (24, m), 4.28 (2H, q), 4.90 (2H, 8), 6.25 (1H, ), 6.96-
7.11 (4H, m), 7.23 (1H, dd), 8.34 (1H, d); MS (APCI+) found (M+1) = 457;
CasHz0F2N20, requires 456.

20 _The following intermediates were prepared by the method of intermediate All.

No. | Precursor | Structure Name

Nf Ethyl (7-(3-diethylaminopropyl)-2-
~ | (242,3-difluorophenyl)ethyl)}-4-oxo-

4H-quinolin-1-yl)acetate

Al100 | A%0 F




with water, dried (Na2SO4) and evaporated Chromatography (sili c? ﬁh
MeOH CH2CI 2) gave et hyl 9°"JUN 2006
2-(2-(2, 3-di fluorophenyl)ethyl)-5-iodo-4-o0xo0-4H quinolin-1-yl)acetate
(2.059) 5 as the earlier eluting isonmer followed by ethyl

2-(2, 3- dlfwmi‘&lﬂ@ﬂ?ylthl 0) - 7-i 0do- 4- 0x0- 4H- qui nol i n- 1-yl ) REKEP/12305t | e
conpound) (1.1g). "H NWR (CDCI3) 8 1.31 (3H, t), 4.28 (211, s), 4.30 (211,
q), 5.08 (211, hr s), 6.40 (1H, s), 7.02-7.19 (311, m, 7.56 (111, s), 7.69
(111, d), 8.08 (111, d); Ms (APCI+) found (Mrl) = 516; 020H16F2| NGBS

requi res $I5 eldirate Allg -(3- _ 1

(7-vinyl -2 , : g 4 oxm )é}/z‘ }a1 e.

COOM A m ; el Al 8 Q807 1. 33n

(1.0m, 3 i sUi hosphl ng) I&qum!mleylamm de (0| 1g)

i n NIVP (8 A i 1 1k = 2 Hor r-nnl i nn + hn m vf - AR-S,

di | uted w ] wi m EMWHBTWMMMW@ and

evapor at ed. e : | DN

( Et CAc) ga ™ 5 n? Hl NVR

(cDad 3) S 6211, m),e%m gé“gq‘@g’ﬁ?g ’fgm 4.30 {211,
4.91 (M3) Fzrb(lu ':)UU(J.H 6. 206 (11T, 6. 80 (I, dd),

a)

6. 96- 7. 11(311 7.18 (1 7. 50 111 d 8.39 (111, d); Ms 20
(APCI +) f olntermp aﬂg @a&q @)si myﬁ@nm msthylene)-

i nt er nedi aZ2-didnkethyl ﬂ;&ﬂimnesbﬁ-alomctureNarre Ethyl (7-allyl-2-(2-(2,3-
Al AAFdi f uoropl’@{lyl)et hyl)-4-oxo-4 H Iquinolin-1-yl)acetate COO Et Ethyl
(2-(2, 3-difl uoro®erzylthio)- 7 A112A13F vi nyl - 4- oxo- 4

H qui noI|n 1- yI te Il CoQ The foll ow ng i nternmedi ates were 25

| nt er medi at O|Ethyl (7-formyl-2-(2-(2, 3-difluorophenyl)ethyl)-4-oxo-4 H
qul nolin-1 a t . cooEt To a solution of intermediate A110 (0.549g, 1. 38
r

nmol) in a acetone, water and ten-butanol (30nml, 4:2:1 ratio)

was added 4-net hyl hol i ne N-oxide (0.336g, 2.87 24 prepar edby 2 9 JUN

2006 WO 03/042179 PCT/'EP02/ 12505 mmol ) _and_osm um tetroxide (2.5 %

sol uti éh i Fopspluigr ehMeldmynrsacid (137 93mamol) ip dV-methylpyrrolidinone (50ml).
cooled to 15°C, was added N,N-diisopropylethylamine (15ml, 86mmol). The mixture

was stirred at 15°C for 1h, then a solution of 3-iodophenylisothiocyanate (20.9g,
80mmol) in N-methylpyrrolidinone (90ml) was added. The mixture was stirred at room
temperature for 16h, then cooled to 10°C. 2,3-Difluorobenzyl bromide (16.5g, 80 mmol)
10 was added over 20 minutes. The reaction mixture was stirred at room temperature for 3h,

then poured into a mixture of EtOAc and water. The aqueous phase was extracted with
EtOAc and the combined organic phases washed twice with water, then brine, dried
(Na;SOy) and evaporated. The residual oil was stirred with Et;0, the resulting solid was
collected by filtration to give the title compound (36g). H NMR (CDCl3) 6 1.77 (6H, 5),

) 15 4.07 (2H, 5), 6.9-7.2 (4H, m), 7.2-7.3 (1H, br.), 7.6-7.75 (2H, br.), 12.8 (1H, s), MS
(APCI-) found (M-1) = 530; CaH;6F2INO,S requires 531.

Intermediate A13 — Ethyl (7-iodo-2-(2,3-difluorobenzylthio)-4-0x0-4 H-quinolin-1-
ylacetate.

20 _
To a solution intermediate A12 (20g, 38mmol) in NMP (50ml) was added potassium terz-

butoxide (4.54g, 40mmol). The mixture was stirred at room temperature for 1h, then
ethyl bromoacetate (4.6ml, 40mmol) was added. The mixture was stirred at 70°C for 8h.
EtOAc was added to the cooled reaction mixture which was washed with water, then
25  brine, and evaporated. The residual oil was stirred with Et;O, the resulting solid was
collected by filtration to give a solid (13.6g). To a solution of this solid (9.6g) in CH2Ch
(80m1) at reflux was added trifluoromethanesulfonic acid (1.72ml) portionwise over 90
23



m xture was stirred at roomtenperature for 5h. A solution of sodium
metabisulfite (10 w %in water, 17ml) was added and the mi xtufd JUN Hbbed
for 1h. Water (100 nml) and a m xture of CH2CI 2 and MeOH (150 mM, 9:1) were
added. The_aqueous Iayer was 5 extracted with three further portlons of
cH2cl 2 and¥ 93’@19‘ The organic extracts were conbi ned REHERZARWSat ed t o
gi ve a product V\/m ch vvas suspended in THF (21nll) and a solution of sodium
perlodate (0.535¢g, 2.5mml) in water (7 m) added The mxture was stirred

room-t ani c
phase ms%%hwne, ﬁl?{é'g? e?&gggoea g| v gg e title

10 conpourfaxture:f (211,
n, 3.05- tha@aidnemmazaoz)zan@m Ghmnqtqgmphysos;hcagsmmmﬁh)

6. 96- 7. 13 av kthyl 2)(2-(2,38difl 1odoJ4L6xo-dH finélin-§ Yilacstite (3.05
0, T o B T
(0] oW n er re are e

No. Pr ecu?s‘{fg@’%@? f 13ir? »4.28

| di f1 uonpHEEyk), éthZH, q)cdiOB (QGH,MS)L&@IH'Iq&)L 762iT19 GH, )n)célﬁét(éHEs) .68t hy|

2-(2, 3-di m}% ﬁ,ﬁ@a h6; FAING Qired 5 1} s
gice'g ate co(gg;la? nt er medi at e ALSO t hyl ?&ugyﬂngt h;kl:%xn?norret Eyl 2-(2- 1(32y3%

di fl uorophenyl)eth I 4- 0XO ol i cet ate t A mxture of
ot o Mo Wy B Hoir 2 ol e Bporopiayhetdchozp i (0. 041g,

0. 525rrrml)quinolin-tlml)aeemt oxybor ohydri de (0.074g, 0.35mml) and acetic acid
(0.01mM) in DWF (1n1 and THE (3m) was stirred at roomtenperature for 16h
then, evaporated ungerfgduced pressure. The residue was stirred with EtOAc
and aqueo ; - agbonate. The organi ¢ phase was washed with water,
t hen bri ne, C33) and evaporated. Chromatography (si l'ica,

CH2Cl 2/ MeOH NH4) gaveaoggt title conpound (0.0644g, 86% . 'H NVR (CDCI3) S

(12?; (g)ll Ahimn%ﬁﬁnérﬁ%m%b(o% K332, (eibyl( l)uﬁ(muﬁa 3i ﬁ;l
7.28 (111 b‘%‘%’% fpaﬂ“-émgﬁ %T‘ﬁd - %ﬂ%@dat 6%.&;1;&429 30
C24H2 dRoNASEE m@ wasdilu md“thﬂhyl

(MgSO..) and evaporated. Chromatography (silica gel MeOHICHzClg). then crystallisation

(BtOAc) gave the title compound as a light grey solid (0.357g, 67%). "H NMR (CDCls) 5 1.29

(3H, 1), 2.92-2.97 (2H, m), 3.03-3.09 (2H, m), 4.30 (2H, q), 4.91 (2H, 5), 5.45 (1H, d), 5.90 (1H,

), 6.26 (1H, s), 6.80 (1H, dd), 6.96-7.11 (3H, m), 7.18 (1H, 5), 7.50 (1H, d), 8.39 (1H, d); MS

20  (APCI4) found (M+1) = 398; CsHyF;NO; requires 397.

The following intermediates were prepared by the method of intermediate A110,

No. Precursor | Structure Name i
/ Ethyl (7-allyl-2-(2-(2,3-
Al1l | A9 F diflucrophenyl)ethyl)-4-ox0-4 H-
COOEt quinolin-1-yl)acetate
Ethyl (2-(2,3-difluorobenzylthio)-7-
A112 | A13 F vinyl-4-ox0-4 H-quinolin-1-yl)acetate
25 Intermediate A120 —Ethyl (7-formy}-2-(2-(2,3-diftuorophenylethyl)-4-0x0-4 H-
quinolin-1-yl)acetate.

Or- A s

To a solution of intermediate A110 (0.549g, 1.38 mmol) in a mixture of acetone, water
and tert-butanol (30ml, 4:2:1 ratio) was added 4-methylmorpholine N-oxide (0.336g, 2.87

24



| WO 03/042179 Internmedi ate Al31-Et hyl (7-(diethylam nonethyl) éo@ﬁ 'lﬁl% 3-
di fl uorophenyl)et hyl)-4-oxo0-4H qulnolie-l-yl)acetate. 2 9 JUN §

PCT/ EPO2/ 12505 To a m xture of internmediate A120 (0.2g, 0.5mol), acetic
acid (0.03nl) and 5 diethylamne (0.155m ,1.5mvol) in CH2Cl 2 (15m ) was
added sodi W@ 830438t oxybor ohydri de (0.212g, 1. 0mmol ) port i onRCEEPHR/1260510
mnutes. After stirring at roomtenperature for 16h, saturated sodium
bi car bonat e was added. The organl c phase was washed with water, dried

K2CoB S,MF@A th
§| tle éoﬁggﬁ% g)% (%Qi’@ %{%": ﬁ%’fﬁfg‘? 1 e,
2.53 (411, m% i‘?‘%@ﬁggﬁ 4 28
(211, (q) wvt%mmml;}ml)mg pixugtired fosih, Wafer (0Bl and2, d)
7.37 (111, @kmBQBmizdzhhdMéonwEdﬁP@m)wéreuﬂ&dmﬂe)aquedaﬁﬂaymBOFZNZOB
o Bk U O om0 e
L) 5. G s pomhoRg e Fi-which wes spspgpdad in T (31D

(7-(piperi andalsoylmtdﬁyoqmmgegodate (0.535g, 2.5mmol) in water (7 ml) added. The
A133A120F~&612m$e Wiak kGOED B YoM thpéndture For QOWhiér agld rmohc Rveke dddedC@atR Et hyl

%gé%dl m?f HpgRg %@W %ﬁh&%y&ﬁw ’. ﬁgﬁé i?u

(7-(2- (pyrl(féﬁ'l;mi)rﬂ» @Mﬂlﬂ),696-713(3H m)7 1(1H.s),736

(2-(2,3-di f(m,oapstmram dj, 19! 15-(#HpRp MS(AREIRY) Fotaldi(M4-1) ¥ 4005 €LH, gF NGy |
(2-(2, 3-di &&ﬁg&g zyl thio)-7- AL37A122F NM , di et hyl am nonet hyl - 4- oxo-4 H

qui nol i n-1 yt)acetfate. 15 The foll ow ng i ntermedi ates were

15 _The following intermediates were prepared by the method of intermediate A120,

No. Name
Ethyl (7-formylmethyl-2-(2-(2,3-
A121 diflucrophenyl)ethyl)-4-oxo0-4 H-

quinolin-1-ylacetate

Ethyl (2-(2,3-difluorobenzylthio)-7-
Al122 | Al112 F\é/\ s formyl-4-oxo-4 H-quinolin-1-yI)-

Intermediate A130-— Ethyl (7-dimethylaminomethyl-2-(2-(2,3-
difluorophenyl)ethyl)-4-0x0-4 H-quinolin-1-yl)acetate,
i

13

& (JC
A mixture of intermediate A120 (0.07g, 0.175mmol), dimethylamine hydrochloride
(0.041g, 0.525mmol), sodium triacetoxyborohydride (0.074g, 0.35mmol) and acetic acid
(0.01ml) in DMF (1ml) and THF (3ml) was stirred at room temperature for 16h then
evaporated under reduced pressure. The residue was stirred with EtOAc and aqueous

25 potassium catbonate. The organic phase was washed with water, then brine, dried
(K2CO;) and evaporated. Chromstography (silica, CH,Clo/MeOH/NH;) gave the title
compound (0.0644g, 86%). "H NMR (CDCl) 6 1.29 (3H, t), 2.25 (6H, s), 2.91-2.96 (2H,
m), 3.01-3.07 (2H, m), 3.54 (2H, s), 4.28 (2H, q), 4.94 (2H, s), 6.25 (1H, 8), 6.95-7.11
(3H, m), 7.28 (1H, s), 7.32 (1H, d), 8.38 (1H, d); MS (APCI+) found (M-+1) = 429;

30 Cz4Ha6F2N20; requires 428.

20



I nt er medi ate A140 - Et hyl

(2-(2,3-di fluorobenzyl thio}7-(3-norpholineopropyl) - 4-

0x0-4H qui nolin-1-yl)acetate Prepared by the nethod of |nterned3 t NABERL. 26
29 JUN 2006 WD 03/042179 PCT/ EP02/ 12505 Et a) To a solution of |nterned|ate
A13 (0.4g, WO BP8MM3?) in DMF (20ml) was added sodi um bi car bRGIBER02/12505
(0.125¢9,1.5mml ), benzyltriethyl ammoni um chl oride (0.188, 0.79mml),

pal |l adium 5 acetate (0.048, 0.15mml) and allyl alcohol (0.1m,1.5mmol). The

m xture was stirred at_50C_for_2h. Further uantié"iﬂéf3 of allyl alcohol
(0.1m ) anlntgemediate A 3kor Btlay) (@-( Ym@'ﬁ%b 2- the m xture was

stirred fodifRivrephéaDetliyled-ok6+d-quinnlin-1-ghpeetateur e. Et OAc was added and t he
m xture washed with fat er, then brine, dried (Na2SO4) and evaporated to an
oil (0.3g).. This wag sol‘ved i n di chl oronmet hane (25mL) and nor pholine
(0.2m, 2.8 ) ' cid (0.03m) 10 added. To this solution was
added sodi u | acet t xyoroh \d/l de (0.2g, 0.95mmmol) portionwi se over 4h.
After stirri joptrper ature for 16h, the reaction m xture was washed

successi v . ‘ &oﬂ 0% d then dried
gth2ngBz§oﬁg ﬁ’ﬂ Qra%i%om?m %‘f‘? %g% gli) Sga\(/(zalf he

qui ntet), @iaggoxybotohydride €).212g, 4 0mmel) portionwiserower 20 minutes. Aftmnmgmt t), 15

4.27 (213, rdé)n efipé uﬁ@i&l&ﬂsm&aﬂsbaﬁﬁlmw&aémm Pihsé 111,
s), 7.01-7, o W]W&t&é%]?o?) %g}o J’ound (M) =
Sy e CEER eI e 9 o e S

4- ami'ntd 2-9i 15@1;@.2053@1@@ 2. QDP/&S')@HMM 08 (RHom)13.68,(2F6 s53.28 n an
| ce-bat h waH, g)idk9B @ e), tazmmfs),mmm B/ m),g.320(13 1), 7B §), 8B65L)

dropw se a h@'@l Sﬁq:q .l:.qg I E@'P‘g?ﬁu&q ¢On conpl etion of
the additi Tﬁ 51ggown -F)E)m)ge eous so?u‘?l on waS obtal ned which was hel d at

5C for 20m n This solution was added dropw se to _40% sul phuric acid at
130C and hEpeffollowingintarmediates were prepared by ithe methed of intenpediatelAl3bn yag

conpl ete.| Noe r|cRreewtsor il Struetare ool ed, ext r hdamse Wit h et hyI acet ate apd the
conbi ned forganijc | ayers jwere washgd W Th va EEh @Hoﬁi ef
MySO4. The sol ent was rfenoged u reﬁzge (‘ﬂ to&ﬁwﬁ @5’-&-‘{ van
solid (04833 | Al%brti g ; NN

(5nl) containing conc. |su uriclagid (1 df GWO’éﬂré -Yiegeta® t o ref | ux er 2

days. Thesotutfromwas qomnCcentratgd— ) Jﬁh* ed; Z el cg_réy%a,et ate
J ﬁﬂmﬁ'ﬂ 24 and
-difluprephenylytby) frox

and water|. The Jorganic |
oAt | he

dried overAigss(PAl1Zlhe sq
1g|nnohm1qﬂ)a3tétamcet ate. This| gave

resi due chronmatjogr aphed
gE————H—M%P—eGDGl—S)—é—S—B—Q. ' . 311,
| Ethyli(7-(2rdimetlyylaminoethyD#@5 (APCI - )

t he titl| e—eorpgurd—as—atyel
(2-(2,3-difluorophenyl)ethyl)-4-oxo-4

m, 7.11 (111,} dd), 7.7
foung (Ml& = 196;
1 H-quinolin-1-yl)acetate

34 t Al2]

Ethyi (7-(2-diethylaminoethyl)-2-(2-
Al135 | Al121 (2,3-diflucrophenyl)ethyl)-4-0x0-4H-
quinolin-1-yl)acetate

Ethyl (7-(2-(pymrolidin-1-ylethyl)-2-

A136 | A121 (2-(2,3-diflucrophenyl)ethyl)-4-oxo-
4H-quinolin-1-yl)acetate
Ethyl (2-(2,3-difluorobenzylthio)-7-
A137 | A122 F nve, | dimethylaminomethyl-4-oxo-4 H-

quinolin-1-yl)acetate.

15
Intermediate A140 — Ethyl (2-(2,3-difluorobenzylthio)-7-(3-morpholinepropyl)-4-
oxo0-4H-quinolin-1-yDacetate
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35 CBH7NOG requires 197. Internedi ate Al6 - Met hyl

4- benzyl oxy-2-nitrobenzoate 27 WO 03/042179 29 JUN 2006 PCT/ EP&)% ﬁB@@)
1402 To a m xture of internediate Al5 (7.0g), triphenyl phosphi né¥ and
benzyl al C%OJ %‘3 68ml) in dry THE under argon in an ice hath was added

di et hyl azodPCRM# 1 ate  (7.42g). The dark red-brown sol utiS/E¥2M8ed was
stirred at roomtenperature 5 overni ght and the sol vent renoved under
reduced pressure. The residue was taken up in ethyl acetate, washed with
wat er and brine, dried over MgSO4 and decol ouri si ng charcoal and evaporated
under reduced pressupe to a brown oil. This material was chromatographed on

silica gel ! (t]le compgund (6.17g). 1H NVR (CDCI3) 6 3.87 (31-L
m, 5.15 ( 7.33 (1H, d), 7.3-7.5 (511, m, 7.77 (1H,
d). 10 CXUA t hyl 2-am no- 4- benzyl oxybenzoate O v -NH2

To a m Xt ur exg |nte Rpeat e Al6 (6.16g) and iron powder (17.96g) in 10%

aqueous hao o) .was adde ate i C i.d 1n1) and
t he mxtur"é ref*%é%‘g'mfﬁqfwﬁ %@8@?@@ o‘ﬂ%& éﬁg W%t ur e
was fil t eriearbanate@i2Sg bsmmghhbenzyluicthylapmonion; chieride (@) big: 8.78wmmal cpatladivmuced
pr essuse taaetatel!d)etgsoashnﬁl) ahd kltyl Aol (G 1mNd. Sl mmp&mmaﬁWCca

di 3 : : |1
gz: Ing (!2C8 R Yiad }]ﬁ i;:\gg?%ﬂalﬁdn%g : gﬁbﬁﬁ ye ow.
s), 6.18 ( So’é'ﬂ

| nt er medi mmmwmmmtyldu@ Mﬂ'ﬂﬂ(ﬁi"sblmslw of
i nt er medi ?soWd&hﬂgMMﬂmwwﬁMemMWMc bddl((g)g:ﬂp 5139)
in vayg (3R g?,m, cr%& ;,a{.,hyeg Hgﬁm xt ure
was concentra e th h L.di w th ochloric
acid. The T% HBF%%“% Wﬁf lg‘f% EPFtF'F g’ﬁi and dried to
gi ve the tfueqegsively, e sogipym bicabogete. Watst. gyapomated.3 (11t
dd), 6.32 WMWPW (%WW&MOM)@QMMCMOTM 4050' ’(H\Nh@
| nter medi JCOTIYS12BRITAR S (BH, quitReTRIIBILYY, 24244 RS, 272 (28 1), 3.72 (4H, 1),
No. Pr ggur SPESbEUEY ¥R PRITS), 5.12 (28, brs), 6.42 (1H, 5), 6.98 (1H, ), 7.01-7.16 (3H, m), 7.23 (1H,

d), 8.31 (1H, d); MS (APCI+) found (M+1) = 517; CyH3oFaN,O,S requires 516.

Intermediate A15 — Methy! 4-Hydroxy-2-nitrobenzoate

Ao,

20 To a suspension of 4-amino-2-nitrobenzoic acid in 20% sulphuric acid (200ml) at 5-6°C
in an ice-bath was added a solution of sodium nitxite (0.5g) in water (1.5ml) dropwise
ensuring that the temperature remained < 6°C. On completion of the addition, a brown

j homogeneous solution was obtained which was held at 5°C for 20min. This solution was
added dropwise to 40% sulphuric acid at 130°C and held at that temperature for 30min

25  after the addition was complete. The red solution was cooled, extracted with ethyl acetate
and the combined organic layers were washed with water and brine and dried over
MgSO,. The solvent was removed under reduced pressure to give a red brown solid
(0.58g). A portion of this solid (0.10g) was mixed with methanol (Sml) containing conc.
sulphuric acid (1 drop) and heated to reflux for 2 days. The solution was concentrated

30 and partitioned between ethyl acetate and water. The organic layer was washed with
forther water and brine and dried over MgSQ4. The solvent was removed under reduced
pressure and the residue chromatographed on silica gel eluting with ethyl acetate. This
gave the title compound as a yellow solid (0.063g). "H NMR (CDCls) § 3.78 (3H, m),
7.11 (1H, dd), 7.24 (1H, d), 7.78 (1H, d), 11.2 (1H, s); MS (APCI-) found (M-1) = 196;

35  CgH;NOs requires 197.

Intermediate A16 — Methyl 4-benzyloxy-2-nitrobenzoate
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4-Nitroanthranilic7-Nitro-1 H benzo[d][1, 3] oxazine- A2lacid0 *%922, 4-di one
7-Benzyl oxy-1 H benzo[d)[1,3] A22Int. 18---4-dione oxazine-2 o O, Ph 28 2 9
JUN 2006 WD 03/042179 PCT/ EPQ2/ 12505 The foll owi ng i nternedi at ezsg\aﬁﬂéllﬂﬁ

pr epar ed b% togfoggﬁghod of internediate A6. No. PrecursorStructureNane Ethyl
(7-nitro- 2% 74 H A31llnt. A2lop benzo[4[1, 3] oxazi n- 1- Y¥TEBPERESe cooFt
XEt hyl (7-benzyl oxy-2, 4-di oxo-4 H A32Int. A220

o"Phbenzo[ d] (1, 3] oxazin-1-yl) acetate ~COOEt 5 The followi ng internedi ates
wer e prepared geret hod of intermediate AS. No. PrecursorStructureNanme t
euoZt en- b@@ﬁﬁit ro-2-(-2-(2,3- Adlint A3lo

2di f | uvonpheo thg) ] - 1- et hoxy- oooEt car bonyl -4-o0oxo 4-H qui nolin-1-yl)-3-
car boxyl at Dbl

A320f 1 di {19308 Bh enyﬁy BN Zﬂgfﬁgg?ﬁpﬁ%ﬂgégw Sﬁgz%?ﬁ_ dgblﬂ‘% gleghal 1y 3.
CoCEt car hd#f8plain gry St&°Rdn AR "é"r‘??&tiwaf @ﬁﬁ Ylate net hod of
i nt er medi (742&%. Thioddk eedibrownSolatinn sodhiomesd was stirred at room temperature

(7-1 nt 50- Zyvernight ahd@hd $019¢n® redévediinderYedicedphesdite) Ite\tbaidl WiPmber il Nol i n-
CoB Pl-yl e)thﬁ%gé@{e,ewashed with water and brine, dried over MgSO, and decolourising charcoal

and evaporated under reduced pressure to a brown oil. This material was

chromatographed on silica gel to give the title compound (6.17g). 'HNMR (CDCls) §

3.87 (3H, m), 5.15 (2H, 5), 7.16 (1H, dd), 7.33 (1H, d), 7.3-7.5 (54, m), 7.77 (14, d).

10
Intermediate A17 — Methyl 2-amino-4-benzyloxybenzoate

IR Jeog

To a mixture of intermediate A16 (6.16g) and iron powder (17.96g) in 10% aqueous
ethanol (200ml) was added concentrated hydrochloric acid (1ml) and the mixture refluxed

15 for 2h and cooled to room temperature. The mixture was filtered through kieselguhr and
the filtrate evaporated under reduced pressure to a black solid. This material was
chromatographed on silica using dichloromethane as eluent to give the title compound as
a pale yellow solid (2.81g). "H NMR (CDCl) & 3.83 (3H, m), 5.05 (2H, s), 5.76 (2H, br
5), 6.18 (1H, d), 6.31 (1H, dd), 7.25-7.5 (5H, m), 7.79 (1H, d).

Intermediate A18 — 2-Amino-4-benzyloxybenzoic acid

ey

To a solution of intermediate A17 (2.8g) in methanol (30ml) was added sodium
hydroxide (1.3g) in water (30ml) and the mixture was heated to reftux for 5h. The

25 mixture was concentrated and diluted with water then acidified with SM hydrochloric
acid. ‘The mixture was stirred for 15min, the solid filtered off and dried to give the title
compound (2.4g). "H NMR (d-DMSO) § 5.06 (2H, s), 6.18 (1H, dd), 6.32 (1H, d), 7.2-
7.5 (5H, m), 7.62 (1H, d).

30 The following intermediates were prepared by the method of intermediate AS.

No. | Precursor Structure Name
4-Nitroanthranilic 7-Nitro-1 H-benzo[d][1,3] oxazine-
A21 . .
acid o 0, 2.4-dione
A2 |t 18 7-Be31zyloxy-? H-benzo[d}[1,3]
o o ph | Oxazine-2,4-dione




Et hyl (7-benzyl oxy-2-(2-(2,3- A52Int. A42Fdifl uorophenyl)ethyl)-4-o0xo0-4 H

| acetate 10 Internediate A61 - Ethyl

(2-(2-(2,3-di fl uorophenyl ) et hyl) - 7- hydr oxy- 4- oxo-4 H qui nol i n-219 yUN ket at e
29 2 9 JUN 1006 WD 03/042179 PCT/EP02/ 12505 OOEt To a sol ution of

i nt er medi a0 #¥M2119. 235g) in di methyl formam de (DVF) (5n ) RETEPSXILSES 10%
Pd/ C containing 55% water (0.23g) and the m xture hydrogenated at nom
tenperature and pressure for 0.5h. The m xture was filtered through

ki esel guhr and the 5 ki esel guhr washed with further DW. The filtrate was
evapor at ed under reduced pressure to give the title conmpound as a pale

yel | ow sol iThe(follawig)intetinedihies (efe pokfamyd By theafeth¢Baf intermediated®.(411, br s),
4.21 (Mq), 5.09 (211, br s), 5.89 (111, d), 6.70 (111, d), 6.83 (111 n,
(720(52 (2}% s V:,?é'gﬁ " I iulg5 13 NS IO Tnrermedrate A7TL Et hyl
(di net hyl gm no) pr opoxy) floxo 4H- qU| noI | n-1-yl) acetate COOEt To a sol utifon of
i ntermedi g§te Al (0.25g di et hyl f or Byl €7-hibiol2,4afioXop - t enperjat ure

LS .
under ar gdid¥a ty 1) i SPIyHEM(ZO Sﬁﬁiﬁ[;j%{%ﬁ o sty 4t e

di et hyl arfi nopf opan- 1-ofl (0
(0.3379) ipp_dry DVE (201 ) W ded over 18nin _The dark nrannplrpd mlxt ur e

was held gt robm terrpera:tu e for 21h and eyaporated under reduced pressure.
The residdye wap partitipn ween di chl o mé,g Rﬁ oIp agyeous
layer was [A3% phited2d t h o8l or ong %Z 220 Eg orgdni c
extracts washefl with wafer @nd brine and 20 ratilon

underyreched hressure _fand ¢ t ography_oh S|I|ca gel u51na
dichloronethane met hanol as eluent gave a gumthat was triturated with

ol (8.1 rf°“%“%%f%§“%‘l’f%% e e (13,

m, 2.48 211, £) 5 (413 5 A3l (211t} 420 (211 g) .85

Pt <y

(211, s), |N®l Precugg;_asmcmml. d)f 6.9-7.|Neme3 m . 8 35 (1H 25 d): Ve

(APCI +) faound [ Mrl) = 4{73; C26H3(Q 2N204 require | o

I nt er medi clt es vere preplar et 8{ hod of ’F’H‘hﬁﬁ‘ﬁ'ﬂ;\[ 273(04

i nternedi 4 A 4IABI}1t. M)I St AL difluorophenyl)ethyl]- l-ethoxy-
carbonyl-4-oxo 4-H quinolin-1-yl)-3-

carboxylate.

tert-butyl (7-Benzyloxy-2-(-2-(2,3-
difluorophenyl)ethyl]-1-ethoxy-
carbonyl-4-ox0 4-H quinolin-1-yi)-3-
carboxylate.

A42 | Int. A32

The following intermediate was prepared by the method of intermediate A9.

No. Name
Ethyl (7-nitro-2-(2-(2,3-difluoro-
A5l phenyl)ethyl)-4-oxo-4 H-quinolin-
1-yI) acetate

|
Ethyl (7-benzyloxy-2-(2-(2,3-
A52 | Int. A42 ’O 0 Fh

difluorophenyl)ethyl)-4-oxo-4 H-

F
O L quinolin-1-yl) acetate

10 X
Intermediate A61 — Ethyl (2-(2-(2,3-diflucrophenyl)ethyl)-7-hydroxy-4-0xo-4 H-
quinolin-1-yI) acetate



Et hyl (2-(2-(2,3-difluorophenyl)ethyl)-7-(2- A72F

di nmet hyl am noet hoxy) - 4-oxo0-4 Hquinolin- f Ol 1-yl) acetate DOOi( gﬁ) @59 JUN
2006 WD 03/042179 PCT/ EPO2/ 12505 CKkEt hyl (7-(2-diethylam noetbo é,}l 8 -(2, 3-
A73F | i odifluoophenyl)ethyl)- 4-oxo0-4 Hquinolin-1- | t yl) acetate coal
Et hyl (2- (YO®/0421d? t | uor ophenyl )ethyl )-7-(2- F 1 | - PCT/EP02/12505

(pi peridin-I-ylkthoxy)-4-oxo-4H quinolin- A741 | 0 1-yl) acetate ooEh Ethyl
(2-(2-(2, 3-di fluonphenyl)ethyl}7-(3- F1 1 .4
(piperidin-l-yl)pnpoyy)-4-oxo-4 H A75L o quinolin-1-yl) acetate " conet
A7600x BU tent, Butyl MA-4gQ-(2-(2,3-difluorophenyl)- F 1 i

a~et hyl )} 1- fr bpny] net hyl ) - 4- oxo- 4H ooEhqui nol i n-7-yl oxy) acet at e

I nt er medi af OH

(2-(2-(2, 3- uor ophetpde) et hyl ) - 7- (pyr | di n- 2-yl met hoxy) - 4-

n ary OVETS Rspiutih ok nisrmacdisin A2 d0 258 8 Sme R mantee Sr—u. u %fnﬁv?a]ﬁr o )
t enper at ur 106y RI/S domtaining S5%: watar (0r23g) and thermeixiere b alropmom
t enper at ur goipefatifednd phessurd £640.SHOThE ik thueywasiileed ihasugh kisselguhr @fid the 7 0)
added Aft ej;egl ity Whhél with Piftole? DNIR2 THE GilthRE whs eVapordted Ghder'tedicta Sressure
evaporat edto give the title compound as a pale yellow solid (0.192g). "H NMR (ds-DMSO0) § 1.22

(3H, 1), 2.98 (4H, br 3), 4.21 (2H, q), 5.09 (2H, br s), 5.89 (1H, d), 6.70 (1H, d), 6.83 (11,

m), 7.05-7.4 (3H, m), 7.98 (1H, d), 10.35 (1H, s).

)10 - Intermediate A71 - Ethyl (2-(2-(2,3-difluorophenyDethyl)-7-(3-
(dimethylamino)propoxy)-4-oxo-4 H-quinolin-1-yl) acetate

To a solution of intermediate A61 (0.25g) in dry dimethylformamide (4ml) at room
temperature under argon was added triphenylphosphine (0.508g) and 3-

15  dimethylaminopropan-1-ol (0.1g) in dry DMF (2ml). Diethylazodicarboxylate (0.337g) in
dry DMF (2ml) was added over 15min. The dark orange/red mixture was held at room
temperature for 21h and evaporated under reduced pressure, The residue was partitioned
between dichloromethane and water. The aqueous layer was extracted with further
dichloromethane and the combined organic extracts washed with water and brine and

20  dried over MgSO,. Evaporation under reduced pressure and chromatography on silica gel
using dichloromethane:methanol as eluent gave a gum that was triturated with diethyl
ether and hexane (1:1) to give the title compound as an orange solid (0.179g). "H NMR
(CDCl) 8 1.29 (3H, t), 2.00 (2H, dt), 2.28 (6H, m), 2.48 (2H, t), 2.85-3.15 (4H, m), 4.11
(2H, t), 4.29 (2H, q), 4.85 (2H, s), 6.21 (1H, ), 6.64 (1H, d), 6.9-7.2 (4H, m), 8.35 (1H,

25  d); MS (APCH+) found (M+1) = 473; C,6H30F2N,0, requires 472.

The following intermediates were prepared by the method of intermediate A71 from

intermediate A61.
No. | Structure Name
l NMe, | Ethyl (2-(2-(2,3-difluvorophenylethyl)-7-(2-
A72 | F OO o’r dimethylaminoethoxy)-4-oxo-4 H-quinolin-
@ oot 1-yl) acetate
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under reduced pressure and partitioned between dichl oronethane and dilute
brine. The 10 aqueous | ayer was extracted with further dichloroz&&E@qﬁ and

t he conbi ned organic extracts washed with water and brine and ' over
MySO4. Evaporation under reduced pressure followed by trituration (1:1

di et hyl ﬁ@?”ﬂ@ﬁ%ﬂ%) of the residue so farmed gave the tiPCI/BRPONESHND as a
yellom/solld (0.186g). "HNWR (CDCI3) S 1.29 (311, t), 2.8-3.0 (2H, :
3.0-3.1(211, m, 4.26 (211, q), 4.82 (213, br a), 5.29 (211, a), 6.21 (111,
s), 6.78 15 (111, d). 6.9-7.15 (411, _m 7 27 (111, m. 7.51 (1H _d), 7.74
(111, dt),[ 8.37 (111, d), §s. 63(111 m &FCI +) founggglMﬂ) = 749;
C27H24F23N2O4 eqwres 74 . f oNEow 1§thyh oxXYr 22 by the

nmet hod of {i g% 1] Precursp &A}Bqﬁndwl.ZOOG
WO 03/ 042179 P(‘T/ (2- (%1? phenyl) AB861 nt
0

et hyl)-7-(|5- me{ hy’® ~goot- A6l . F XYy)-4-0x0-4 H quinolin-I- LpooQl
acetate l\r/uré APTET hyT (Z2-( : h=ny|)
A974- bron t hyl Fet'hyl ) -7-f( 1- met hylkoygr :
: g 1 _ y12-7~(2-
pi peri di ne.%mth _ @Lﬁ ol jﬁer ate
B1- Sodi um]|( : B O ) et hy fﬂ -quimo
propyl) - 4-loxo- 4H § acet at e. Decsigtes A soI ution of internediate
Al (0.29d,—0 $4nml) and !m hydroxide (0 03g 0 Zmml) in dioxan [8ml)

erroerature for 3h. The sol vent wa
( PEfy] (2H((2)3-difoddyReayidethET) (38 | 1. 74

t), . m, 3|05
L)@l&@fn%l smﬁf;}% 8%13(1H i) .

\*2

and water {(3nl
evaporated to @i

(211, m, |A%
(21!, . m, |4.50]|F
10 I ntermgdi at ¢

(2-(2-(2,: eH—4+ (.,nlll:l.llyl e i".G,',:Ti‘GpG)(y, 4

- 3, ¢
oxo- 4H qul{noi i 7 ' . hoch % g{géﬁg%w
T e Bl il i e A

pressure, |wate ol ution a@ﬂd@ﬁﬂ-’éﬂlm ochloric acid){to

pH 1 and tthe—preect e—so—-Hor-red—eemt-+-fuged—teo—gi-we—the—titde—conpound
(0.137g). IH NWR (d6-
Intermediate A85 - Ethyl (2-(2-(2,3-diffluorophenylethyl)-7-(pyridin-2-ylmethoxy)-4-
oxo-4 H-quinolin-1-yl) acetate

5 To asuspension of intermediate A61 (0.2g) in dry DMF (41nl) under argon was added
sodium hydride (0.025g) at room temperature to form a brown solution. The mixture was
stirred at room temperature for 15min and 2-(bromomethyl)pyridine hydrobromide
(0.157g) added. After stirring at room temperature for 1.5h, the mixture was evaporated
under reduced pressure and partitioned between dichloromethane and dilute brine. The

10  aqueous layer was extracted with further dichloromethane and the combined organic
extracts washed with water and brine and dried over MgSO,. Evaporation under reduced
pressure followed by trituration (1:1 diethyl ether:hexane) of the residue so formed gave
the title compound s a yellow solid (0.186g). *H NMR (CDCls) & 1.29 (3H, t), 2.8-3.0
(2H, m), 3.0-3.1 (2H, m), 4.26 (2H, q), 4.82 (2H, br s), 5.29 (2H, s), 6.21 (1H, 5), 6.78

15 (1H, d), 6.9-7.15 (4H, m), 7.27 (1H, m), 7.51 (1H, d), 7.74 (1H, dt), 8.37 (1H, d),
8.63(1H, m); MS (APCHH) found (M+1) = 749; C7HuF,N,0, requires 748.

The following intermediates were prepared by the method of intermediate A85.

{ No. | Precursor Structure Name i
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DVMSO) S 2.1-2.3 (211, br), 2.79 (611, a), 3.03 (411, br s), 3.15-3.3 (2H,
br), 4.1-4.3 (213, br), 5.20 (211, br a), 6.08 (111, br s), 699 JNAOE511,
m, 8.11 (111, d); M5 (APCI-) found (M 20 1) = 443; C24H26F2N2O4 requires
444. No. Pr@ I ri;ructurel\larre Sodi um (7-nitro-2-(2-(2,3-difluoro- B3l ot
A51phenyl ) %ﬁ’? 2 0x0-4H quinolin-1- yl) acetate The fol | REHEPR2ALYE redi at e
was prepared by the nethod of internediate BIl. 32 2 9 JUN 2006 WD 03/042179
PCT/ EPO2/ 12505 Sodi um ( 7- (di met hyl am nonet hyl ) -2- B20Int. A130F
N~(2-(2,3-dl fluorophenyl)ethyl)-4-ox0- 4H-quinolin-l-yl)acetate Sodium
(7-(diethylaminonet hyl ) -2- [B21l ot A11N~( {2, BBﬂ;}fll(m.@,Baﬁﬂ )= 4-|0Xx0-

4H qui nol | n-1-yl ) acet at e Sodi P20 ﬂ n __ ‘

A132NJ2- (PABE,|IntdiAi6l uar ophejny| } 14 -, 0thg’!glln- ace a Sc di um
Cok : etthy

)- - oxo-BH-quinolin-1-yl) Nl)mscmtpl ammpet hyl ) - 2 BZzLI nt

Al134(2- (2} 3-dilf | uor opbenyl)

| ~cocN. 4HAgmi Mmome;ﬁy)ac pt g Se p %‘&b{)l : gwgf |£’

B261 nt Al362- %leé%ldﬁl D ~qune. et qte

Sodi um ( 7k (3-(i am nopropyl ) - BZ?I nt yl) acetate

(7- (3- (Pyrfblidiate BT L~ Sodium (2-(2-(2,3-diffuorophenylethyl)-7-(3-dimethylamino-

propyl)-4-0x0-4 H-quinolin-1-yDacetate.

(7-((pipefidin-1-yl)nmethyl)fF

wet 223
(7-(2-di et hyl 3dntadélhyl ) - 2- YI'(Q-t Q. fl QXO-
A100( 2- (2, 34f | uor ophenyl ) et hyl ) - 4 0x0- 4H quinolin-1-yl)acetate ® Sodi um

5 A solution of intermediate A11 (0.29g, 0.64mmol) and sodium hydroxide (0.03g,

0.7mmol) in dioxan (8ml) and water (3ml) was stirred at room temperature for 3h. The

solvent was evaporated to give the title compound (0.3g, 100%). 'H NMR (ds-DMSO) 5

1.74 (2H, m), 2.13 (6H, s), 2.20 (2H, 1), 2.69 (2H, 1), 2.96 (2H, m), 3.05 (2H, m), 4.50

(24, s), 5.87 (11, s), 7.10-7.35 (5H, m), 8.03 (1H, d).

10 '
Intermediate B2 - (2-(2-(2,3-difluorophenyl)ethyl)-7-(3-(dimethylamino)prepoxy)-4-
ox0-4 H-quinolin-1-yl)acetic acid hydrochloride

I
F. O _@ O’\/\NMe,
) coon
To a stirred solution of intermediate A71 (0.161g) in methanol (Sml) was added 0.5M
15  sodium hydroxide (1.37ml). After 3h, the mixture was evaporated under reduced
pressure, water added and the solution acidified (2M hydrochloric acid) to pH 1 and the
precipitate 50 formed centrifuged to give the title compound (0.137g). "B NMR (d¢-
DMSO0) § 2.1-2.3 (2ZH, br), 2.79 (64, s), 3.03 (4H, br s), 3.15-3.3 (2H, br), 4.1-4.3 (2H,

br), 5.20 (2H, br s), 6.08 (1H, br 5), 6.9-7.4 (SH, m), 8.11 (1H, d); MS (APCI-) found (M-
20 1) =443; CoyHygFaN;0, requires 444.

The following intermediate was prepared by the method of intermediate B1.

No. | Precursor | Structure Name
Sodium (7-nitro-2-(2-(2,3-difluoro-
B3 |Int. AS1 phenyl)ethyl)-4-oxo4 H-quinolin-1-
K coorm yl) acetate
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~+/ B28I nt Al O1Fpropyl)-2-(242, 3-di fl uorophenyl) -

~000N. et hyl ) - 4- oxo- 4H- qui nol i n- 1-yl ) acet at e Sodi um 79 JUN 2006
(7-(3-(piperidin-1-yl)propyl)- B29lnt

A102R2- (2-( 2, 3-di f | uorophenyl)ethyl)-4- -& oxo-4H quinolin-|-yl)acetate
COONS SOdu‘&WM’ 402 et hyl ani nonet hyl ) 2- B30I nt. PCT/RBoR A0S
A137N, ., ,, (2, 3-di fluorobenzyl thio)-4-o0oxo0-4H quinolin-1-yl)acetate Sodi um

(7-(3-(4- m)rphol [ no)propyl) B31l nt Al40F

F2- (2 (2 B=citfrtrot Upllcl yl )culyl )4- "'L,pUI\IBU - H= v £ 33 2
R s L

42-(2 3liftypsophenylsthylded®oc gci d

9 JUN 200p No.|PrecursorfStruct ur ohang (2-(2- =
B10I nt. AY8B0 (st Al1zot N ald l’ A)_KL- 0XO
"q(7{2 D ¢t hyllam noet hgxyj

di fl uorophenyl et hyi)-

(2-(2-(2,8-Dif|l uoropher

2 (pi pel idi -d: W
(()(2 ( (2PI( b By Mb?%‘é

Svdmm (7-(dleﬂ1ylannnomethyl)-2-

3-diflicr6gtieny)@hyN-4-oxo-

%ﬁﬁgﬁ 91)&?1 yl )pro DOXY)

4- oxo-4 -gH qdi nol i n- 1- ?oxy roonyl net hoxy){2- .

Bl4int. AY6F(4 (2, 3-di m{-}w&ﬁqjﬁyﬁg@qﬁt c
acid (2-(R-(2,]3-Di fl uagophenyl g

AS5F( E)yri( 13&2 J-Ipt. AdBR 0> A A U ) qiffuggophenylethyl)-4-

oxo-4 qmnohn-l-yl)acetate

Sodium (7-((piperidin-1-yDmethyl)-
2-(2-(2,3-difluorophenyl)ethyl }4-
oxo-4H-quinolin-1-yl)acetate
Sodium (7-(2-dimethylaminoethyi)-2-
B24 | Int A134 (2-(2,3-difluorophenyl)ethyl)-4-oxo-
L 4H-quinolin-1-yl)acetate

LNJ Sodium (7-(2-diethylaminoethyl)-2-
B25 | Int. A135 (2-(2,3-difluorophenyl)ethyl)-4-oxo-
L 4H-quinolin-1-yl)acetate
Sodium (7-(2-(pyrrolidin-1-yl)ethyl)-
B26 | Int. A136 2-(2~(2,3-difluorophenyl)ethyl)-4-
oxo-4H-quinolin-1-yl)acetate
N( Sodium (7-(3-diethylaminopropyl)-2-
B27 | Int. A100 ™" | (2-23-ifluorophenylethyl)-4-oxo-
} ) 4H-quinolin-1-yl)acetate

_ D Sodium (7-(3-(pyzrolidin-1-yI)-
B28 | Int A101 |F propyl)-2-(2-(2.3-diflucrophenyl)-
t ethyl)-4-ox0-4H-quinolin-1-yl)acetate

Sodium (7-(3-(piperidin-1-yl)propyl)-
B29 | Int. A102 2r(2-(2,3-d§ﬂu9ropheny1)ethy1).4_
oxo-4H-quinolin-1-yl)acetate

Sodium (7-(diethylaminomethyl)-2-
B30 | Int. A137 .(/ (2.3-difluorobenzylthio}4-oxo-4H-
quinolin-1-yl)acetate

Sodium (7-(3-(4-morpholino)propyl)-

| oxo-4H-quinolin-1-yl)acetate

, |B23|Int. A133
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(2-(2-(2, 3D fluorophenyl)ethyl)-7- B16lnt.

A86F( 5- met hyl i soxazol - 3-yl net hoxy) - 4- oxo0-4 H quinolin-1-yl*etic aC| ch
(2-(2-(2,3-Di fl uorophenyl)ethyl)-7- B17Int. g JUN 2006
A87F(1- et hyl pyrrolidm 2-yl met hoxy)-4- oxo-4 H quinolin-21-yl )acet ic acid
(7-Benzyl oW 030421792 3-di fl uoro- BIBInt. A52.~hphenyl) et hyl BCHEBOI2505

H quinolin-1- yl)acetic acid 5 WD 03/042179 The follow ng internedi ates were
The following amnes are Jnown in the literature. No.ReferenceStructureNane
Cl W000166567\ \ r4 y | b 34 prepared PCT/EP02/12505 by the nethod of
internediate B2. 2 9 JUN 2006 WO 03/042179 PCT/ EP02/ 12505 ~--t~~ _N-(1

Et hyl - pl peﬂhdfmmgiﬁﬁmm wefel prepaned-inhthie methorhef inteemedihte B2 e

I nt er medi §j 3Preeﬁl1£o4‘ bt bt orret hyl phenyl]) t hyl benzyl ami ne To a
sol ution A=At T T -u STy yibe %WHZOZ
5 (100m ) {was jadded a sll uti on -& Wy | aMeend @r(25R43- Jettdhvol )| 4A

nol ecul ar | B10eVES. A2H0) | Kepe ads gt he ni(ztdimeﬂgldminmth@qow-oxd.ﬁﬂ.mh.
The m xtufe was filtered Jr ough cellte and ,‘”,, 14 Yadefic @ porated Tlhe
resi due s _dijssol ved_j ethano hu.pll aal S um-bor ohvd 3,
30mmol ) S ﬂded portlonvm se ovdr 40 ;}Ngyte 7 jrm litibeth 23(t2|.(g,r3e at
roomtenp¢ f b hnd E; e added,

t he organi bib aﬁ‘é‘%s WaSYEY Wi ate %@ﬁg S evapor({fe tlo
give the fitl g conmpound asy i twospl 1 d. (4 ‘B‘&‘Ol'@S%f (CDCI 3) 8§ 1.16

(311, t), | 2. 72 (2H, q)},
(411, s); M5 (JAPCI +) found
foll O‘\Wi ng | Ba2er A e hAS

2H, d 56,(211, d 7.168
QARaRS )Mﬁw KT
(2~(piperidin-1 -yl)ethoxy)—4—oxo-4 H-
§ quinolin-1-yl)acetic acid

(2-(2-(2,3-Difluorophenyl)ethyl)-7-
B13 | Int. A75 (3-(piperidin-1-yl)propoxy)-4-oxo-4
H-quinolin-1-yl) acetic acid

(7-(tert. Butoxycarbonylmethoxy)-2-
B14 | Int. A76 F (2-(2,3-difluorophenyl)ethyl)-4-oxo-4
' ' H-quinolin-1-yl)acetic acid

{2-(2-(2,3-Diflucrophenyl)ethyl)-7-
(pyridin-2-ylmethoxy)-4-oxo-4 H-
quinolin-1-yl)acetic acid
(2(2-(2,3-Difluorophenyl)ethyl)-7-
(5-methylisoxazol-3-ylmethoxy)-4-
oxo-4 H-quinolin-1-yl)acetic acid

9\ (2-(2-(2,3-Difluorophenyl)ethyl)-7-

B15 | Int. A85

) B16 | Int. A86

B17 | Int. A87 F.

(1-methylpyrrolidin-2-ylmethoxy)-4-
oxo0-4 H-quinolin-1-yl)acetic acid
(7-Benzyloxy-2-(2-(2,3-difluoro-

B1S | Int. AS2 ~Ph phenyl)ethyl)-4-0x0-4 H-quinolin-1-
ylacetic acid

The following amines are known in the literature.

5
No. | Reference Structure Name
N 4-(4-Triflooromethylphenyl)-




20 prepared by the nmethod of internmediate C3. No.StructureName C4 -0

Fa4- (4-Trifl uoronet hyl phenyl)- N-isopropyl benzyl am ne Exanpl e 006

1 N Methy - 2- (2 (2- (2, 3-di | vor ophenyl et hyl) - 7-(3- di et hyl am nbSr-dN

1-yl)-4- OXQ, nolin-1-yl)-N-(4-(4-trifluoromethyl phenyl)benzyl)acetam de

bltartrate qﬂZ%\benzotrlazol 1-yl)-N,N, N, N -tetram::thyI’%FF’H!‘%l"‘ﬁi‘\‘l)z-"05

hexaf | uorophosphate (HATU) (0.187g, O. 6mm|) was added to a m xture of

i ntermedi ate Bl (0.195g, O.43rrm)|), amne d (0. 115g, 0. 43mm|) and

di i sopro ytanmme—t o748 Aot )T T drTTetin T :

resul tant{ sol §iti on stirred“FN F 2 W— 5 ?!i c'i‘{'gin)'c‘ifEl

resi due di€ut ¢ VOPLR0ZOZhI or orret ha ' a6 WAE] kively vmth

saturated ammpni um chl orijde and saturated SOdI umi Bhenylbspaamine), e or gafi c

| ayer was dried (K2CO3) and the sol vent evaporated The residue was purified
h

s di o L b i i P T S

was di ssol Vet
| Nng=FOr 15m n 30 the sol vent was evaporated and the

added. Aftg
residue triturahed/TRonf G fsthyl ether to afford the title conpound

(20631(52)11 4] NIYR“%%%%Q ??mé’yg’%l n??lbf;'%gdé'gﬁ%x’ O&W“Z@@) 5. 29,
5.39 (8H, @ )vsesaddaﬂesgluymmfzﬁbﬂmm mplesolar 1H, 2x
s), 7.03- &ids (I5g)wen addedQihd tHe-tnixturecirred/Benthiior iﬁhf'ﬁhmmxwwapﬁlﬁﬁd
C39H38FSNG e, ? gﬁgiﬁ%ﬁdﬁ?éﬁlﬁﬁeﬂfa PorafRdl e Foidie i diﬁ‘s'bﬁearlﬂﬁﬁﬁﬁ& mmhp,[

nmet hod of e Xﬁ_%eg l?er%%n?%aapﬁgi ﬁ%c: E ?ver Odl

Ex. P

et hy{)eczrda@mmv@s Mzmwmm ne dF
Tyl) - MOrrethbaﬂﬂc(deﬂ(e@rgamé phmeowasmhgd ngdte)rbdlnﬂijmzﬁith}anﬂeknpbrﬂdrtbr ate

N- Met hyl - Zfethe %itfe 2oBrpduhd HO4 Fhitk 1. 160388, i+

3Ami ne O G nohy iy 1s ¥k Vbt § 2745 | fd)WS@(ﬂ%WkQE‘ﬁﬂy "@ﬂdﬂ) found

(M+1) = 280; Cy6H;6F3N requires 279.

15 The following intermediate was prepared by the method of intermediate C3.
No. | Structure Name

4-(4-Trifluoromethylphenyl)-
C4 >- Fs N-isoprop‘;lbenzylgngne ¢

Example 1-— N-Methyl-2-(2-(2-(2,3-difluorophenyl)ethyl)-7-(3-dimethylaminoprop-
1-yl)-4-0x0-4H-quinolin-1-yI)-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide
bitartrate

F. Nide,

i X~ |
O-(7-Azabenzotriazol-1-yl)-N,N,N', N'-tetramethyluronivm hexafluorophosphate (HATU)
(0.187g, 0.6mmol) was added to a mixture of intermediate B1 (0.195g, 0.43mmol), amine
C1 (0.115g, 0.43mmol) and diisopropylethylamine (0.18ml, 1.04mmol) in
dimethylformamide (10ml) and the resultant solution stirred for 2h. The solvent was

25 evaporated and the residue diluted with dichloromethane (30ml) and washed successively
with saturated ammonium chloride and saturated sodivm bicarbonate. The organic layer
was dried (K;COs3) and the solvent evaporated. The residue was purified by flash
chromatography (NH; / MeOH / CH2Cl,). The amine (0.18g, 0.267mmol) was dissolved
in methanol (10ml) and tartaric acid (0.04g, 0.267mmol) added. After stirring for 15min

30 the solvent was evaporated and the residue triturated from diethyl ether to afford the title
compound (0.215g). "H NMR (ds-DMSO) § 1.81 (2H, m), 2.19 (6H, 2x s), 2.27 (2H, m),
2.65 (6H, m), 3.2 (3H, 2x 5),4.12 (2H s5), 4.63, 4.81 (2H, 2x 8), 5.29, 5.39 (2H, 2x br 8),
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acetam de 242-(2-(2,3-Difluorophenyl)- ethyl -7-(2-dinethylam no- 4lnt.
Bl10et hoxy) - 4- oxo-4H quinolin-1- Amne Cdireyl)-N nethyl N44-(4- ‘ZBLENaBQS
met hyl phenyl ) benzyl ) acetam de bitartrate 2-(7-(2-Di et hyl am noet hoxy) - 2-

(2-(2, 3-di nyl)etlr Yl}d- Int. Blloxo-4H quinolin-I N- Am ne
Cl et hyl NR&H?&B@?? * | uommet hyl - FphenYl ) benzYl ) acet ani de bi tl’)&(:ﬂ)ﬂffl‘&?/ézs"s
2-(2-(2-(2,3-Di fluorophenyl)- 1 | ~)ethyl)-4-o0oxo0-7-(24piperidin-l- I'nt. B12"
yl)ethoxy)-4Hquinolin-1-yl}N- ' 6Amine CInethyl-N(4-(4-trifluoronethyl-
phenyl ) benz tam.d it te 33 W

| et hyl ) - 4- o {803 ﬁ@?”cﬁ%{ﬁﬁﬁ e %i@%é‘ﬂ)wg ﬁﬂ“ﬁm&)l =076: 14

7Am ne Cl | %ifluoro- nethyl phenyl )benzyl)acct ani de
bitartrate’ 36 29 JUN 2006 V\D 03/ 042179 PCT/ EPO2/ 12505 o-~- tent. Butyl

i oy gﬁe Wi xops PUE PRIl i i o

Ex. | Precursors | Structure Name

s 2-(2-(2-(2,3-Difluorophenyl)-
: 3 ethyl)}-4-oxo-7-(3-(dimethyl-
Int. B2 M amino)propoxy)-4H-quinolin-1-
F

Amine C1 y)-N-methyl-N-(4-(4-trifluoro-
methylphenyl)benzyl)acetamide
} . bitartrate

- N-Methyl-2-(2-(2-(2,3-difluoro-

Int. B3 F , | phenyDethyl)-7-nitro-4-oxo-4H-
3 Amine C1 H¢° quinolin-1-yI)-N~(4-(4-trifluoro-
methylphenyl)benzyl)

acetamide
2-(2+(2-(2,3-Difluorophenyl)-
ethyl)-7-(2-dimethylamino-
ethoxy)-4-oxo-4H-quinolin-1-
yD)-N-methyl-N-(4-(4-trifluoro-
methylphenyl)benzyl)acetamide
bitartrate
2-(7-(2-Diethylaminoethoxy)-2-
(2+(2,3-difluorophenyl)ethyl)-4-
oxo-4H-quinolin-1-yl)-N-
methyl-N-(4-(4-tdfluoromethyl-
phenyl)benzyl)acetamide
bitartrate
2-(2~(2-(2,3-Difluorophenyl)-
ethyl)-4-oxo-7-(2-(piperidin-1-
yDethoxy)-4H-quinolin-1-yl)}-N-
methyl-N-(4-(4-triflooromethyl-
phenylhbenzyl)acetamide
bitartrate
2-(2-(2-(2,3-Difluorophenyl)-
ethyl)-4-oxo-7-(3-(piperidin-1-
yDpropoxy)-4H-quinolin-1-y1)-
N-methyl-N-(4-(4-trifluoro-
methylphenyl)benzyl)acetamide
bitartrate

Int. B10
Amine C1

] Int. B11
Amine C1

Int. B12
Amine C1

Int. B13
Amine C1
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N- et hyl - am nocar bonyl - | nethyl) 4-oxo-4H-quinolin-7- |ox acetate
2-(2-(2-(2,3-D fl uonophenyl ) - ethyl)-4-oxo-7-(pyndin-2-yl- Int.
Bl5onet hoxy}4H quinolin-l-yl)-N Amine CF ~ |

\met hyl -N-(4-(4-trifluoronethyl -
2- (2-(2- (2W2B/WR8nphenyl ) - et hyl ) - 7- (5- met hyl I soxazol -
(r)yhnet hoxy} 4- oxo-4H qui nolin- 10Amne C~o0 | 1-yl)-N-nethyl-

29 JUN
Fphenyl ) benzyl ) acet am de hydrochl Ol’lll dzew[i

3- PET/EPRIBS05
N-(4-(4- Xr,

F,w\ Itrifluoronethyl phenyl) 1 acetam de 2-(2- (2 (2 3- D|f| uorophenyl) I
ethyl) 7- (A—ret-y-pyrof+teh A SYSE
11Am ne { 1-ylp - N- et hyl
bitartrate 2-(|7-Benzyl o
B18oqui nofi n-1| -m{.}ﬂhmat
acet ami dej 8- (7- Benz iﬂ 14 13| nt.
B18(; ~qui pol i n-@g’{ﬁ‘;}/ ( : EW 4
FtrifluorpnmetHyl phenyl) )enzyl )- acetam de bi t ar { MGy molio-7-
2-(7-(Di net hyllam nonet hyl )-2- F N(2-(2, 3-di fl uorq@a}mﬁ&&hvl) 4-
' 2-(2-(2~(2,3-Difluorophenyl)-
ethyl)-4-oxo-7-(pyridin-2-yl-
Int. B15 methoxy)-4H-quinolin-1-yl)-N-

? Amine C1 methyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
hydrochioride

[ 2-(2-(2~(2,3-Difluorophenyl)-
ethyl)-7-(5-methylisoxazol-3-
Int. B16 Fa | ylmethoxy)-4-oxo-4H-quinolin-

10 | AmineC1 '\fo @ 1-y1)-N-methyl-N-(4-(4-

F AN @ trifluoromethylphenyl)-
benzyl)acetamide
2-(2-(2~(2,3-Difluorophenyl)-
ethyl)-7-(1-methylpyrrolidin-2-

Int. B17 ylmethoxy)-4-oxo-4H-quinolin-

11 1 Amine C1 J-y1)-N-methyl-N-(4-(4-
trifluoromethylphenyl)-
benzyl)acetamide bitartrate
2-(7-Benzyloxy-2-(2-(2,3-

Int. BIS ojh , | diftuorophenyl)ethyl)-4-ox0-4-
; 2 |, Ng@’a quinolin-1-yI)-N-methyl-N-(4-
(4-trifluoromethylphenyl)-
benzyl)acetamide
2-(7-Benzyloxy-2-(2-(2,3-
j" difluorophenylethyl)-4-oxo-4-
3 |mnt-BIS o * | quinolin-1-yl)-N-(1-ethyi-
AmineC2 | ] ¥ ° piperidin-4-yl)}-N-(4-(4-
VO’" trifluoromethylphenyl)benzyl)-
acetamide bitartrate
2-(7-(Dimethylaminomethyl)-2-
E h (2-(2,3-difluorophenyl)ethyl)-4-
Int. B20 F | oxo-4H-quinolin-1-yI)-N-

20 | AmineC1 NO’O/E methyl-N-(4-(4-trifluoromethyl-
phenyDbenzyl)acetamide
bitartrate
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20l nt B20Foxo-4H-quinolin-1-yl}N- Amine O nethyl-N-(4-(4-trifluomethyl -
phenyl ) benzyl )acetam de bitaltrate 37 WO 03/ 042179 2 9 JUN 1006

PCT/ EPO2/ 12505 2-(7-(Dicttlyl am noncthyl)-2- F | 29 JUN 2006
N~(2-(2,3-¢) henyl )et byl )-4- Int. B2loxo-4H quinolin-1-yl)-N- 21Am ne
C Fret hyl sﬂ"éhﬂf{ﬁﬁn f1uor omet hyl - phenyl ) benzyl ) acet ani de BF% VY
2{7-(Di et hyl am nonet hyl )-2- F(2-(2,3-difluorophenyl)ethyl)-4- Int.
B21Foxo- 4H qui nolin-1-yl)-N-ethyl - 22Am ne C3FN-(4-(4-ttifluoronethyl -

phenyl )bepzyl)acetanm de hitartrate 2-(7-(Diethy thyl )= 2.
(2- (2, 3-d| fludrophenyl)¢thyl)-4- §ni. B2loxo- 4H d7+(Didthylamsnomethyl i ne
C4i sopropyl N-(4-(4-triflugro- g@i epeL2, 32 ahiR ] }-gate
2-(7-((Py(rollgiHQ-P#-yl)Te I@%&Q ‘W N_Int.
B224- oxo- hﬂqw f f'l_—l- | )~k ethiyk - mcﬁ]-y4- ] ronet hyl 1
phenyl ) behzy| )idmingfHe| bi t ar t r at A H (TPi per N yl-
F(2-(2, 3-fifl dcrnphenyl)ethyl)-4- 25Am no C3oxo} phényl)benzyl)acdtamide- N- et hyl -
N-(4-(4-tpifl yor onet hyl Jhle\nyl ) - | 'gam' de bitart | Bit@trate
2-(7-(2- Omettfytammoetiyt) =2 (2 (2, 3- dir fTuoro Qf(ﬂtbi&?ﬁﬁwﬂoﬁieﬂlyl)-}
(2-(2,3-difluorophenyl)ethyl)-4-
4 |BtB21 WF oxo-4H-quinolin-1-yl)-N-ethyi-
Amine C3 F | N-(4-(4-trifluoromethyl-
phenyD)benzyl)acetamide
. bitartrate
’ 2-(7-(Diethylaminomethyl)-2-
'@ (2-(2,3-diftuorophenyl)ethyl)4-
23 Int. B21 \rm\'O’Q/L‘ oxo-4H-quinolin-1-yI)-N-
Amine C4 F | isopropyl-N-(4-(4-trifluoro-
methylphenyDbenzyl)acetamide
bitartrate
2~(7{(Pyrrolidin-1-ylmethyl)-
. D 2-(2~(2,3-difluorophenyl)ethyl)-
aq |MtB22 M 4-oxo-4H-quinolin-1-yl)-N-
Amine C3 F ethyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate
2-(7-((Piperidin-1-yl)methyl)-2-
. 9 (2-(2,3-difluarophenyethy)-4-
) 25 | It.B23 oxo-4H-guinolin-1-yl)}-N-ethyl-
Amine C3 N-(4-(4-trifluoromethylphenyl)-
benzylacetamide bitartrate
PN 2-(7-(2-Dimethylaminoethyl)-2-
@ |/ (2+2,3-diftuorophenylethyl)-4-
,6 |MtB24 » WF oxo-4H-quinolin-1-y1)-N-
Amine C1 F | methyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate
Lr(l 2-(7-(2-Diethylaminoethyl)-2-
£ (2-(2,3-difluorophenyl)ethyl)-4-
gy |Dt.B25 WF oxo-4H-quinolin-1-y1)-N-
Amine C1 F | methyl-N-(4-(4-triflocromethyl-
phenyDbenzyl)acetamide
bitartrate
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I nt. B24Foxo-4H quinolin-1-yl} N 26Am ne C Frethyl N-(4-(4-trifluoromethyl -
phenyl ) benzyl )acetam de bitartrate 2-(7-(2-D et hyl am noet hyl } 2-

(2-(2, 3-di fI uorophenyl )ethyl)-4- Int. B25Foxo-4H qui nolin-1-yl }ﬂﬂdtm\mﬂ&e
Cl Fnet hyl - @&4 trifluoronethyl- phenyl)benzyl)acetam de bitartrate 38 2
9 JUN 2006 % 342179 PCT/ EP02/ 12505 2- (7-(2-(Pyrrol i di n-BCT/FR@IRRMS) -
2-(2-(2,3-di fl uonphenyl)ethyl)- Int. B26F4-oxo-4H qui nolin-1-yl} N 28Am ne
G Fret hyl - N-(4-(4-trifluoronethyl - phenyl ) benzyl ) acet am de bi tart rate
2-(7-(3-Dethylls 0 —3—p ophrenryy nt.
B270x0- 4H qui pol i n- 1- yi) -N- 29Am eCIthyI N- 21-('(-42‘(?”0 -4
plh;anyl )bie ;tzgl 91(242,B=dxﬂnor0phenyl)eﬂlyl}
yl')propyty - - Q45 o .
B284H quijrzs i 1 ﬁ'QH] inolin-1-y)-N
phenyl ) benzyl p : 0 uoromethyl-
F2-(2-(2,{3-di f{l uonphenyj )ethyl)- 31Int 8294 oxo} pheny] Dacetangidy - N-  Afri ne
C3Fet hyl -iN- (4 |(4-trifl uoromet hyl - phenyl)benzyl )Bimﬁﬂm de
2~(7-(3-Diethylaminopropyl)-2-

. | @-@3-diffucrophenyDethy)4+

49 |1t-B27 W oxo-4H-quinolin-1-yl)}-N-
Amine C1 methyl-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
bitartrate
2-(7-(3-(Pyrrolidin-1-
yDpropyl)-2-(2-(2,3-
difluorophenyl)ethyl)-4-oxo-
4H-quinolin-1-yI)-N-methyl-N-
(4-(4-trifluoromethyl-
phenyl)benzylacetamide
bitartrate
2-(7-(3-(Piperidin-1-yl)propyl)-
E 2-(2-(2,3-difluorophenyl)ethyl)-

Int. B29 4-oxo-4H-quinolin-1-yl)-N-
3 Amine C3 F | ethyl-N~(4-(4-triflucromethyl-
phenyl)benzyl)acetamide
bitartrate
2~(7-(3-(Piperidin-1-yl)propyl)-
) 2-(2~(2,3-difluorophenyDethyl)-

32 Int. B29 4-oxo-4H-quinolin-1-yl)-N-
Amine C4 F | isopropyl-N~{(4-(4-trifluoro-
methylphenyl)benzyl)acetamide

bitartrate
2-(7-(Diethylaminomethyl)-2-
Tot. B30 Ne (2,3-difluorobenzylthio)-4-oxo-
33 e M A4H-quinolin-1-yl)-N-methyl-N-
(4-(4-trifluoromethylphenyl)-

benzyl)acetamide bitartrate
2-(7-(3-(4-Morpholino)propyl)-
: E m 2-(2,3difluorobenzylthio)4-
Int. B31 W oxo-4H-quinolin-1-yl)-N-
Amine C1 F | methyi-N-(4-(4-trifluoromethyl-
phenyl)benzyl)acetamide
hydrochloride

Int. B28
Amine C1
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bitartrate 2-(7-(3-(Piperidin-1-yl)propyl)- 2-(2-(2,3-difl uorophenyl)ethyl)-
321 uL B294-oxo-4H qui nolin-1-yl)-N- Am ne CAFi sopropyl N-(4-(4-trif

nmet hyl phenyl ) benzyl )acetanlide bitartrate 2-(7-(D ethyl am nor‘ré.’t%}‘l“& ihﬁ I nt
B30( 2, 3 difl uorobenzylthio)-4 oxo- 334H qui nolin-1-yl)-Nnethyl-N Am ne

C F(4- (4-t WA et hyl phenyl )- bent | acetami de bitartrat BCI/EP02/12505
2-(7-(3-(4-Mrpholino)propyl)- 2-(2,3-difluorobenzylthio)-4- Int

B3loxo-4H quinolin-1-yl)-N 34Am ne C Fret hyI N-(4-(4-trifluoronethyl -
phenyl ) benzyl ) acet am de hydrochloride 39 2 9 JUN 2006 WD 03/042179

PCT/ EPO2/ 1
o (2 (2 (2 %ﬁ? riggi%g%% T b o5 -
N- net hyl - e 5 To a solution of
exanple 12 (0 3829) | n di met hyl f or rram de (DMF) (30nml) was added 10% Pd/C
(paste containing Wter) and the m xture hydrogenated at room

. ' PpeF,was diluted with further DMVF (70m ),
: LpHtated product and filtered through Celite and
a small plug oF fi Sif . The solvent was renoved under reduced

pressure and the reSrN C |turated 10 W|th di ethyl ether and dried to give
the titJe $ G?e%)a ) (30AL .21
+331( 311, 8 i 3 b, 8 Jﬁ .26 % 2)}(%\?35 5.89 +
5.91 (11L GG “’“ Y (211, m,

7.75-7.90 tempemtumgf mffomneymmttrhe
foI | owi ng éixsuive mmmpﬁﬁpdpmduﬂmﬁlﬁtaﬁt&mﬁgh@eﬁ@smlesﬂﬂlﬁugoﬂﬁmg et hanol

S. 0' ven&: 1Pr1ﬁe Wb RehtShis4eindved\aiiRr ?l@gsuge Ad the ﬁﬂted
et hy!) aﬂ%ué‘h Li e&e?im&k drmc{5 tEX gwt';L t%ngfujlle%ghxgoung (0123&6 N_{ (QX MSO) &
2.75-3.1 (4H, m), 3.21 +3.31 (3H, 2x 8), 4.6 + 4.87 (2H, 2xbr s), 5.18 + 5.26 (2H. 2xbr s5),
5.89 + 5.91 (1H, 2xs), 6.55-6.9 (2H, m), 7.05-7.5 (5H, m), 7.55-7.75 (ZH, m), 7.75-7.90
_ (4H, m), 7.9-8.05 (1H,m), 10.23 + 10.28 (1H, 2xs).

15 The following example was prepared by the method of Example 15 but using ethanol as
solvent.

Ex. | Precursor | Structure Name

: 2-(2-2-2,3-Difluorophenyl)-
ethyl)-7-hydroxy-4-oxo-4H-
quinolin-1-yI)-N-(1-ethyl-
piperidin-4-yl)-N-{(4-(4-trifluoro-
methylphenyl)benzyl)acetamide
bitartrate

16 |Ex.13

Example 17 - 2-(2-(2-(2,3-Diflnorophenyl)ethyl))-1-(N-(4-(4-trifluoromethyl-
20  phenyl)benzyl)-N-methyl-aminocarbonybnethyl)-4-oxo-4H-quinolin-7-yloxy)acetic

To a solution of example 8 (0.135g) in dichloromethane (3ml) was added trifluoroacetic
acid (0.5ml) and the solution stirred for 66h at room temperature. The solvent was

25 removed under reduced pressure and the residue triturated with diethyl ether to give the
title compound (0.115g). "H NMR (d-DMSO) 6 2.8-3.1 + 3.22 (7H, m + 5), 4.63 + 4.75-
5.0 (4H, br s + m), 5.2-5.5 (2ZH, m), 6.01 + 6.04 (1H 2xs), 6.8-7.6 (TH, 2x s), 7.55-7.95
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piperid n-4-yl)-N(4-(4-trifluoav- nethyl phenyl)benzyl)acetam de bitntcate
Exanple 17 - 2-(2-(2-(2,3-Difluorophenyl)ethyl))-1-(N(4-(4-trifluoronethyl
20 29 JUN 2006
phenyl ) bengz 3 N- net hyl - am nocar bonyl net hyl ) - 4- oxo-411- qui nol i n- 7-yl oxy) acet
lc acid A D425Put i on of exanple 8 (0.135g) in di chl or onBERERB288) was
added trifluoroacetic acid (0.5m) and the solution stirred for 66h at room
tenperature. The sol vent was 25 renoved under reduced pressure and the

resi due tritura t (0 115¢).
"H NVR (d6 %%@#quﬁiﬁ%mﬁ “‘#@@? b3 fplehkf; SHREN 6411 br s
+ nm, 5. 2- 64. , 6.01 + 6.04 (1H 2xs), 6.8-7.6 (711, 2x s), 7.55-7.95
40 2 9 JUN 2006 MD 03/042179 PCT/ EPO2/ 12505 (6H, m), 8.05-8.2 (111, m; M
(APG-) found (M1) = 663 (weak); C36H29F5N30C56 requires 664. 41 2 9 JUN 2006
WO 03/ 042179 PCT/ EPO2/ 12505 Biological Data 1. Screen for Lp-Pl.A2
inhibition. 5 Enzyne activity was determ ned by neasuring the rate of
turnover of the artificial substrate (A) at 37 Cin 50mM HEPES

(N- 2- hydr oxyet hyl pi perazi ne-N -2- et hanesul phoni c acid) buffer containing
150mM NaCl, pH 7.4. OY(CH2)sCH3 O O OFP Q(CH2) 2Ni Mes 10 (A) Assays were
performed in 96 well titre plates. Reconbi nant Lp-PLA2 was purified to
honogeneity from bacul ovirus infected Sf9 cells, wusing a zinc chelating
colum, blue sepharose affinity chromatography and an ani on 15 exchange
columm. Followi ng purification and ultrafiltration, the enzyne was stored at
é6ng/mM at 4 C. Assay plates of conmpound or vehicle plus buffer were set up
usi ng, automated robotics to a volunme of 1701. The reaction was initiated by
the addition of 20pl of |ox substrate (A) to give a final substrate
concentration of 20M and 10 pl of diluted enzyne to an approxi mate final

0. 1nM Lp-PLA2. 20 The reaction was followed at 405 nmand 37 C for 20

m nutes using a plate reader with
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automatic mxing. The rate of reaction was neasured as the rate of change of
absorbance. Results 25 The conpounds described in the Exanples Wre tested
as descri bed above and had 1C50 values in the range <0.1 to 1002%”“4@[]@ 2
9 JUN 2006 _WD 03/042179 PCT/ EP02/12505 Clains 1. A conpound of formula (1)
R"WI | 11WOP3218 o N ,' YO ODin which: R is an aryPCHEB2#2505
optionally substituted by 1, 2, 3 or 4 substituents which nay be the sane
or different selected fromC(1-6)al kyl, C(1-6)al koxy, C(1l-6)alkylthio, 10
hydr oxy, hamea]@hhrmno to perfluoro-C(1-4)al kyl, nono to perfl uoro-
C(1-4)al koxyaryl, and arylc(1l-4)alkyl; R2 is hydrogen, C(1-6)al kyl which may
be unsubstituted or substituted by 1, 2 or 3 substituents selected from

hydr oxy, hal ogen, OR5, : ar ho COOR5, CONR7R8, NR7R8, NR5COR6, nopno-
or di- (hydréxyC( ﬁk%ﬂﬁ@@-
N- hydr oxyC( 1- 6)a|ky| N-C(l 6)a|ky|am'no or R2 is Het-C(0-4)al kyl in which

Het is & 5- Ehfynd uring e rite 6P firboves obthrifdlal onal |y 0

(C)IE 1-86) glngy: %R r%gfuk u m‘h ue%@@gi eg{ ed from

hydr oxy, haF NR7R8, 20 for

I nst ance, pi per|d| n-4-yl, pyrroI|d| n 3-yl; R3 |s an aryl or a heteroaryl
ring optionally substit ut ed by 1, 2, 3 or 4 whi ch may be the
sane or different selected from C(1-6)alkyl, oxy, C(1-6)al kyl t hi o,

al ogen, 5 rboxy, COORS, NR5CORS,
NRYR8, nond to fperfluorg 25 C(1-4)al kyl and
' h& eroaryl ring which is

aryl C(1-6) al koxy, h[%R Xy
CONR7R8 , SO02NR7R8 5
nono t.o perfluoro-C(l-4)

further optionally substit teooby 3 tituents which maybe the
same or different selected from C(1-6)al kyl C(l cﬁ) NRH).N'Me, 6) al ky! t hi o,
C(1-6) yl sul fonyl, aryl C(l-6)al koxy, h oxy, hal ogen, CN, COR5, carboxy,
COORS, R7R8, NRSCCRG, SO2NR7R8, NR5S , NR7RS8,

Assays were performed in 96 well titre plates.
Recombinant Lp-PL.A2 was purified to homogeneity from baculovirus infected Sf9 cells,
using a zinc chelating column, blue sepharose affinity chromatography and an anion

15  exchange column. Following purification and ultrafiltration, the enzyme was stored at
6mg/ml at 4 °C. Assay plates of compound or vehicle plus buffer were set up using
automated robotics to a volume of 170ul. The reaction was initiated by the addition of
20l of 10x substrate (A) to give a final substrate concentration of 20pM and 10 il of
diluted enzyme to an approximate final 0.1nM Lp-PLA».

20  The reaction was followed at 405 nm and 37 °C for 20 minutes using a plate reader with
automatic mixing. The rate of reaction was measured as the rate of change of absorbance.

Results

‘25  The compounds described in the Examples iere tested as described above and had IC50
values in the range <0.1 to 100 nM.
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30 nono to perfluoro-C(1l-4)allryl and nono to perfluoro-C(1-4)al koxy, or
C(5-10)al kyl; Wis a C(2-4)al kylene group, optionally substituted by 1, 2
or 3 substituents selected fromnethyl and ethyl, CH=CH, (CHZZGSJUﬂrZﬂQﬁCHZ) nO
where n is X and Y are independently CH or N, Z_.is NOP NR5R9,
OR9, SR, M"%&i’m or RLO: 35 R5 and R6 are independent | Y OEROZARHES or
C(1-12)al kyl, for instance C(1-4)al kyl (e.g. nethyl, ethyl or t-butyl); 43
| 19 JUN 200s WD 03/ 042179 PCT/ EP02/ 12505 R7 and R8 whi ch may be the sane or
di fferent i€laamsh sel ected from hydrogen, or C(1-12)alkyl, or R7 and R8
together with the nitrogen to which they are attached forma 5- to 7 -
menbered ring opj| " ne or nore further heteroatons sel ected
from oxygen, mtro%en ﬁb‘ﬁgﬁf% r‘hgggd optionally substituted by one or two
substituents 5 selected from hydr oxy, ~0x0, C(1l-4)allryl, C(1-4)alkycarboxy,
aryl, e.g. phenyl, or aralky], e.g bfnzyl, for instance norpholine or

pi perazine; RO is hydrogen or C(1-6)kyl Qptional |y substituted by 1, 2 or
3 substituents which may be the safe dirtherent sel ected from hydroxy,

hal ogen, OR5, COR5, COORS, CGONR7RS] lR8 R5COR6, aryl, heteroaryl and a
5- to 7-nmenbered 10 heterocy i 1 Thgp Vg P | or heteroaryl S
optionally substituted by 1, 2, or 4 sustltuents whi ch may be the sane
or different selected from C(l- 6) al ky! Q-6)al koxy, C(1-6)alkylthio,

aryl C(1-6) al koxy, hydroxy, hal ogen, CN, COOR5, CONR7R8, NR7R8,
NR5COR6, SO2NR7R8, NR5SO2R6, nono to pe aGd - 4) al kyl and nmono to
perfluoroC(1-4)al koxy, and which 5- R vefiber ed heterocyclyl ring is
optlopalsly 15 substituted by COR5, COOR5, CONR7R8, or C(1-6)al kyl optignally

- )

O

substituted by 1, 2 or 3 substituents selected from hydroxy, hal ogen, S,
COR5, car hdRy, Gl@CRS, CO\IR7R8 or NR7R8, for instance, piperidin-4-yl,
pyrrolidin-3- yI Rb obhﬁ)ﬂlmbsmulbdwam;@ eubsﬂbshﬂieattvﬂ)iclima or 3

substituentgp 2(6 Wkﬁﬁg ggﬂg 6ir oxy,
hal oge C@E R7 i % et éroaryl and
a 5- gt 907039%3@ ﬂﬂﬁ% @?‘)% O 1R yl is opti )c/)nal |y

substi t ut eocciyl) 02 nts V\/m ch maybe the sane or different

sel ected from C(R ﬁs)hydkggen, which may( e Wsubstirbted on substittted Hy B )2adrk oxy,
Rxégrs %éxéé hasmaﬁmeﬁmsemﬁo o v RRiBZeS ORFORRY, WT)R?FE
W QPM al koxy,
and 25 ggFg ? et’eroqc 8\61‘9% | ng &'g)p nal Ty substltut ed by
-hy: R&ﬁ)‘@%gg Tonal |y substituted by 1, 2 or 3
substltuents sel chHan@geiwto@F@embmg eLeEpaYS nnzOORS

CONR7R8 or dmﬁﬁmg‘m Emd Oﬁﬁmﬂly O onS,ed figlivhich-1Y may|bersobdtitalied b§-GORA,0r
COORS, CONRTRS, or C(l.s)alkyl optionally substituted by 1, 2 or 3 substituents
selected from hydroxy, halogen, ORS, COR3, carboxy, COORS, CONR7R8 or NR7RS,

) 20 for instance, piperidin-4-yl, pyrrolidin-3-yl;

R3 is an aryl or a heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents
which may be the same or different selected from C].g6)alkyl, C(l_s)a]koxy,
C(1-6)alkylthio, arylC(1_g)alkoxy, hydroxy, halogen, CN, CORS, carboxy, COORS,
NRICORS, CONR7RS, SOoNR7RS, NRISO-R6, NR7R8, mono to perfluoro-

25 C(1_4)alk'y1 and mono to pe!ﬂumo—C(1_4)alkoxy;

R% is an aryl or a heteroaryl ring which is further optionally substituted by 1,2, 3
or 4 substituents which may be the same or different selected from C(1.g)alkyl, C(3.
Qa]koxy, qlﬂﬂkﬁho, C(l_g)a]kylsulfonyl arle(l_G)alkoxy, hydroxy, halogen, CN,
COR3, carboxy, COORS, CONRRS, NRSCORS, SO,NR7R8, NR3SOoR6, NR7RS,

30  mono to perfluoro-C(1_4)alkyl and mono to perfluoro-C(1-4)alkoxy, or C(5.10)alkyl;

W is a C(2-4)alkylene group, optionally substituted by 1, 2 or 3 substituents
selected from methyl and ethyl, CH=CH, (CH3),S or (CH2),O wherenis 1,2 or 3;

X and Y are independently CHor N;

Z is NO,, NRSRY, ORY, SRS, SORY, SO4R9 or R10;

35 RS and RS are independently hydrogen or C(1.12)alkyl, for instance C(1.4)alkyl
(e.g. methyl, ethyl or t-butyl);
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R10 is a 5- to 7-menbered heterocyclic ring optionally substituted by COR5,
30 COORS, CONR7R8, or C(1-6)al kyl optionally substituted by 1, 2 or
substituents selected from hydroxy, hal ogen, OR5, COR5, car box3/9 Jtﬂb@%
CONR7R8 or NR7R8, for instance, piperidin-4-yl, pyrrolidin-3-yl; and

phar maceut |‘¥ﬁ|01”942é65bept able salts thereof with the provi sos ROTAEPOZ1255 not
am no and that the conpound of fornmula (1) is not: 35
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- [1, 8] napht hyri mhy dyogen or C 1 or3 substituents
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03/ 042179 R6
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2 h I [Sgpg] 61 itle iﬂhﬁrafbiyﬁrdbgfehmpa CoORY, | QORRERBY | - 4- 0x

N
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hyl( 4( drrgt substituted b}' R , COOR?, gﬁ&R Iophonally substxtuted % !
4H[1, 8] narﬂm@bsﬁiumﬂsdédm&m hydromw hnlomBOR?L ﬁoﬂﬁenmbeﬂy,ﬂmnﬁw )acet ani d
e. 1

obt [ gn;ISI iq;subs; RO &r STHEY, %@g@b}@;ﬂ r._,‘lstéJ ro I s phenyl
| k
ydr oben. _1ibE ﬁﬁ e %waéqm% 08 héig com"lpig '

2- (pi p@Pi diNR (E@R, ,a'y( pymmlandaﬁ-yd?-mwdhetemcyclyl ting, which aryl
1-(2- met hO)ﬁtﬁbﬁiﬁa‘rﬂh@ﬁﬁﬁ Wmted by 1, 2, 3 or 4 substituents which may be the same

1- et hyI pi

TR o i s ?ﬁ%ﬁ%@ﬁ?’%‘%@%" i
erein

wherei n R4 NB imens to@eefinopoCeugyatiy (M)alkwmﬂet hyl or

et hyl . 26. ﬁwlndnﬁolnrﬁdlnembei‘edlhsgmchlgm;mgis apitianaily shbstiutedByeCORA, QOORY, CHAS or
CH( z4) CONRTRS, or C(1_6)alkyl optionally substituted by 1, 2 or 3 substituents selected from
hydroxy, halogen, ORY, COR3, carboxy, COOR3, CONR7R8 or NR7RS, for instance,
) piperidin-4-yl, pyrrolidin-3-yl; or
R10 s a 5- to 7-membered heterocyclic ring optionally substituted by COR3,

30 COORS, CONR7RS, or C(3.g)alkyt optionally substituted by 1, 2 or 3 substituents
selected from hydroxy, halogen, ORS, COR3, carboxy, COOR3, CONR7R8 or NR7RS,
for instance, piperidin-4-yl, pyrrolidin-3-yl; and
pharmaceutically acceptable salts thereof

with the provisos that Z is not amino and that the compound of formula (I) is not:

35  N-(2-diethylaminoethyl)-2<(2-(2-(2,3-difluorophenyl)-ethyl)-7-trifluoromethyl-4-oxo-4H-
quinazolin-1-yl)-N-(4'-trifluoromethyl-biphenyl-4-ylmethyl)acetamide;
N-(2-diethylaminoethyl)-2-(2-(2-(2,3-diflnorophenyl)-ethyl)-7-methyl-4-oxo-4H-
quinazolin-1-y1)-N-(4"-trifluoromethyl-biphenyl-4-ylmethyl)acetamide;
N-(1-ethylpiperidin-4-yl)-2-[2-(2-(2,3-difluorophenyl)ethyl)-7-methyl-4-oxo-4 H-

40  [1,8naphthyridin-1-y1}-N-(4'-trifluoromethylbiphenyl-4-ylmethyl)acetamide;
N-(2-diethylaminoethyl)-2-[2-(2-(2,3-difluorophenyl)ethyl)-7-methyl-4-oxo-4 H-
[1,8]naphthyridin-1-yI]-N-(4 -trifluoromethylbiphenyl-4-ylmethyl)acetamide;
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al kyl ene. 7. A conpound according to any of clains 1 to 6 wherein Z is NO2,
OR9 or R10. 8. A conpound according to claim7 wherein Z is hydroxy, nitro,
m)no or di-N-C(1- 6)al kyl am noC(1-6)al kyl, nono or 79 JUN 2006

-N-C(1-6 noC( 1- 6) al koxy, car boxyC(I - 6)al koxy or an ester thereof,
Of arylq( 1%§%2% aryl C(1-6)al kyl, heteroaryl C(1- 6)al koR§T/EP02/12505

het eroaryl C(1-6)al kyl, 5- to 7- rrenbered het entycl yl C(1- 6) al koxy optionally
30 substituted by C(1-6)alkyl, or 5- to 7- merrbered het erocycl yl C( 1- 6) al kyl
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9. A compound according to claim 7 or claim 8 wherein when Z includes an aryl,
heteroaryl or heterocyclyl ring, said ring is selected from benzyl, pyridinyl, isoxazolyl,
35 piperidinyl, pyrrolidinyl and morpholino.

10.  N-Methyl-2-(2-(2-(2,3-difluorophenyl)ethyl)-7-(3-dimethylaminoprop-1-y)-4-
oxo-4H-quinolin-1-yI)-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
2-(2-(2-(2,3-Difluorophenybethyl)-4-oxo0-7-(3-(dimethylamino)propoxy)-4H-quinolin-1-
40  yD)-N-methyl-N-(4-(4-triflucromethylphenyl)benzyl)acetamide bitartrate;
N-Methy}-2-(2-(2-(2,3-difluoro-phenyl)ethyl)-7-nitro-4-oxo-4H-quinolin-1-yl)-N-(4-(4-
triflaoro-methylphenyl)benzyl) acetamide;
2-(2-(2-(2,3-Difluorophenyl)ethyl)-7-(2-dimethylaminoethoxy)-4-oxo-4H-quinolin-1-yl)-
N-methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
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2- (7-Benzyl oxy-2. (2-(2.3-difluorophenyl)ethyl)-4-o0oxo-4-quinolin-1-yl)-N(1-e
thyl- piperidin-4-yl)-N(4-(4-trifluoronethyl phenyl)benzyl )acetzam' de

bitartrate; 2-(2-(2-(2,3 9 JUN 2006
Di fl uor ophenyl ) et hyl)-7-hydroxy-4-oxo0-4H qui nolin-1-yl)-Nnethyl-N-(4 20
(4-trifluoveBiommhenyl ) benzyl ) acet ani de; PCT/EP02/12505
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e bitartrate; and
2-(7-((Piperidin-1-yDmethyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4H-quinolin- l-yl)-N-
ethyl-N-(4-(4-triflucromethylphenyl)benzylJacetamide bitartrate;
2-(7-(2-Dimethylaminoethyl)-2-(22,3-diflucrophenyl)ethyl)-4-oxo-4H-quinolin-1 -yl)-N-
methyl-N-(4-(4-trifluoromethylphenyl )benzyl)acetamide bitartrate;
2-(7-(2-Diethylaminoethyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4H-quinolin-1-yl)-N-
40  methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;

2-(7-(2-(Pyrrolidin-1-yDethyl)-2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4H-quinolin-1-yl)-
N-methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
2-(7-(3-Diethylaminopropyl)-2-(2-(2,3-difluorophenylethyl)-4-oxo-4H-quinolin-1-yl)-N-
methyl-N-(4-(4-trifluoromethylphenyl)benzyl)acetamide bitartrate;
45  2-(7-(3-(Pyrrolidin-1-yl)propyl)-2-(2-(2,3-difluarophenyl)ethyl)-4-oxo-4H-quinolin-1-yl)-
N-methyl-N-(4-(4-trifluoromethylphenyl)benzylacetamide bitartrate;
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2-(7-(3-(4-Morpholino)propyl)-2-(2,3-difluorobenzylthio)-4-oxo0-4H quinolin-1
-yl)-N nmethyl-N-(4-(4-trifluoronethyl phenyl)benzyl)acetam de hydrochl ori de.
11. A pharmaceutical conposition conprising a conpound of formula (1) as
claimed in any of clainms 1 to 10 and a pharnmaceutical ly acceptabbgomﬂr'

12. A compound of fornula (1) as clained in any of clains 1 to 10

t herapy. 13. The use of a conpound of fornula (1) as claimed in any of
claims | to 10 for the nanufacture of a nedicanment for treating

Claim eié’%??r@rm@ ‘is?ﬁ ﬁ}ﬁ&ﬁ"(@%&ﬁ%@a&bﬁ s i

associ at ed Miethy: yhbenzylaogtamide bjtarixats; ocess f or preparl ng
a conpound M{Wﬂﬁ)ylw}ﬂﬂad2ﬁmﬂtmphmﬁﬂew$xw&qumohpl iwes
reacting am uiﬂudwmaﬂw héﬂ:jl)benﬂrl)acﬂaﬁxdeﬁ%ﬁen which W X, Y,

Z and R1 arg( rmul a
(11): Ri- ﬁk@fﬂ sl et e Sac At gl or £ 081 e
2134 inojpropyl)-2-(2

under am d ~difluorobenzylthio)-4-oxo0-4H-quinolin-1-y])-N-
methyl-N-(4-(4-trifluoromethylphenyDbenzyl)acetamide hydrochloride.

11. A pharmaceutical composition comprising a compound of formula (I) as claimed
in any of claims 1 to 10 and a pharmaceutically acceptable carrier.
12. A compound of formula (I) as claimed in any of claims 1 to 10 for use in therapy.

13.  The use of a compound of formula (I) as claimed in any of claiins 1 to 10 for the
manufacture of a medicament for treating atherosclerosis.

14. A use of a compound of formula (I) as claimed in any of claims 1 to 10 for the
preparation of a medicament for treating a disease associated with activity of the enzyme
Lp-PLAz.

15. A process for preparing a compound of formula (I) as defined in claim 1 which
process comprises reacting an acid compound of forrula (II):

0
AN
oL
Y* >z
,H
: : a
in which W, X, Y, Z and R are as hereinbefore defined,
with an amine compound of formula (IOI):
R4-R3-CH)NHR?2
(1)

in which R2, R3 and R4 are as hereinbefore defined; under amide forming conditions.
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