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In addition, Lp-PLA inhibitors may also have a general application in any disorder that involves
40  activated monocytes, macrophages or lymphocytes, as all of these cell types express Lp-PLA,. Examples
of such disorders include psoriasis.

Furthermore, Lp-PLAj inhibitors may also have a general application in any disorder that involves lipid
oxidation in conjunction with Lp-PLA5 activity to produce the two injurious products,
45  lysophosphatidylcholine and oxidatively modified fatty acids. Such conditions include the
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S-or 6-membered carbocyclic ring; or
30 R2 and R3 together with the pyridone ring carbon atoms to which they are attached form a fused
benzo or heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which may be the same or
different selected from halogen, C(; -4)alkyl, cyano, C(]_3)alkoxyC(1-3)alkyl, C(1-4)atkoxy or
C(1-4)alkylthio, or mono to perfluoro- -C(1-4)alkyl;
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35 Further representative examples of R2 and R3 include when R2 and R3 together with the pyridone ring
carbon atoms to which they are attached form a fused 5-membered carbocyclic (cyclopentenyl) ring, or a
fused benzo pyrido, pyrazolo or thieno ring.
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Further representative examples of R2 and R3 include when R2 and R3, together with the pyridone ring

40 carbon atoms to which they are attached, form a pyrazolo ring substituted on the N atom by C(1-3)alkyl
or methoxyethyl; and when R2 and R3, together with the pyridone ring carbon atoms to which they are
attached, form either a thiazolyl, thieno or pyrido ring substituted by methyl.

Preferably, R2 and R3 together with the pyridone ring carbon atoms to which they are attached form a
45 fused 5-membered carbocyclic (cyclopentenyl) ring or a fused benzo, pyrido, thieno or pyrazolo ring.
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Preferably X is C(2.4)alkylene, more preferably C(2-3)alkylene, most preferably, (CHp),, or CH;S.

30
It will be appreciated that within the compounds of formula (I) there is a sub-group of compounds (group
A) in which;
Rlis phenyl substituted by 2,3-difluoro;
R2 and R3, together with the pyridone ring carbon atoms to which they are attached, form a fused 5-
35  membered carbocyclic (cyclopentenyl) ring, or a fused benzo or pyrido ring;
R# is 2-(diethylamino)ethyl, 1- -ethyl-piperidin-4-yl, 1- (2-methoxyethyl)p1per1d1n-4-y1 l-methylpiperidin-
4-yl or 1-ethylpyrrolidin-3-yl;
R3 is phenyl;
RO is phenyl substituted by ethyl or trifluoromethyl in the 4-position; and
40  Xis CHpS.

It will be appreciated that within the compounds of formula (I) there is a further sub-group of compounds
(group B) in which:
Rl is phenyl substituted by 2,3-difluoro;
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2- (di ethyl am no) ethyl, 1-ethyl-piperidin-4-yl,

1- ( 2- MRL bRKBlppinbmbiRfhd g;rnroﬂe Mg calbol B MYIPAVRE el e afficla R adied,

1-ethy i s pheny stitute

trifl \l;:%}?%g f‘lﬁ% angltt%byfleth OEFB%ZO nd?(nfl%’ CHZ% . I t will be appreciated

t hat d]setBYl'PFR?Flﬁiﬂ’r“ayl(ll §2-metbexyethypipdridin-tgh 1-suekhytpirstiginof

conpoufrybor llﬂh)(lgmmhqhnﬁ)yl; n which: Rl is phenyl substituted by 2,3-difluoro;

R2 sandr&g phe@get her with the pyridone ring carbon atons to Wmch they are
B,

h
N ﬁdhs OB in BRSO U R % ™ oot her 1orm a
ot

4- (phe yI substituent in which the renote phenyl ring is substituted
by trifluoronethyl, preferably at the 4-position; and Xis CH2S or (CH2) 2.
It wil It whieb feeﬁiedtlﬁdwitﬁiﬁthe%&ﬂg&klﬂéj&‘f%ula (RS @t rise
ongy or gg@% agﬁ%lgﬂ centres so 20 that ster(gm soners r‘?g%ﬁ)%b@gbrf%()%gﬁg
presenL g} n |Lg)t ta‘y@rgg I uch stereoi sonmers, including individual
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ba5| o fw{gqt_@thoayéfh ipdd & 4448, formacid addition 25 salts, in particular

] LoES i fegﬁa@{&%@f‘&@ RS SH Bohasse e aeltey
1977 gifluorpmetgyl, Eﬁ@ﬁbb’éﬁ%‘*mtlﬁe apbrmed  from inorgani c and organic acids.

Repr esﬁm@ﬂz&@(éﬂg)zpl es thereof include nmaleic, fumaric, benzoic,
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et haneﬁ! 'W?IWJJ %g}e&ate@ﬁﬁtt doﬁi;pmﬂ{dg Bf tﬁm r%segt 1%9{11%%%%%} cos al | %%rfef 05 mo chmilﬁsrgl@ﬁ i ¢,
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It will be appreciated that in some instances, compounds of the present invention may include a carboxy
group as a substituent. Such carboxy groups may be used to form salts, in particular pharmaceutically
35 acceptable salts. Pharmaceutically acceptable salts include those described by Berge, Bighley, and

Monkhouse, J. Pharm. Sci., 1977, 66, 1-19. Preferred salts mclude alkali metal salts such as the sodium
and potassium salts.

When used herein, the term "alkyl" and similar terms such as "alkoxy" includes all straight chain and
40  branched isomers. Representative examples thereof include methyl, ethyl, n-propyl, iso-propyl, n-butyl,
sec-butyl, iso-butyl, t-butyl, n-pentyl and #-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.
45
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system containing up to 10 carbon atons in the ring system for instance
phenyl or naphthyl. 45 5 WD 02/ 30904 PCT/EP0O1/ 11610 When used herein, the
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rnaocfé’ O&WXSE 3BT ons. Al t hough the purity of intermediate corrpounds
of the present invention is less critical, it will be readily understood
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ardunts of water that may be produced by processes such as |yophilisation.

][ n. tawmnt slofiia \Ej glh té@ogms o@ﬂﬂsﬁﬁ@e’nhbr’ﬁﬁ& hmeg%siwm%%r e L&agméeq ﬁtot}PTh

or matd:on; b, Bid 6 od i s
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containing variable amounts of water that may be produced by processes such as lyophilisation, In
addition, different crystallisation conditions may lead to the formation of different polymorphic forms of
crystalline products. This invention includes within its scope all polymorphic forms of the compounds of

formula ().

35
Compounds of the present invention are inhibitors of the enzyme lipoprotein associated phospholipase Ay
(Lp-PLA3) and as such are expected to be of use in therapy, in particular in the treatment of
atherosclerosis. In a further aspect therefore the present invention provides a compound of formula (I) for
use in therapy.

40

The compounds of formula (I) are inhibitors of lysophosphatidylcholine production by Lp-PLA7 and may
therefore also have a general application in any disorder that involves endothelial dysfunction, for
example atherosclerosis, diabetes, hypertension, angina pectoris and after ischaemia and reperfusion. In
addition, compounds of formula () may have a general application in any disorder that involves lipid
45  oxidation in conjunction with enzyme activity, for example in addition to conditions such as
6



atherosclerosis. In a further aspect therefore the present invention

provi des a conpound of forrmula (1) for wuse in therapy. 40 The conpounds of
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and may therefore also have a general application in any di sor der that
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of agents for Iovveri ng 20 Lp(a) i ncl ude the am nophosphonat es descri bed in

Sm t hKl i ne ee

co gﬁ uﬁ?}t Bﬁretaﬁ‘? ?}E’ILFPFCE?F] Oﬁﬁﬂngeﬁgé%%ﬁf}dﬁndq‘jﬁé OT%%S‘&EW ﬁgnV&FSéatla’ wel |
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rOSUVa&Tcéﬁﬂthc(tﬂé&QCrétﬁ)fn%Hlﬁg,h%?cl&S S-4522 or ZD 4522, Astra Zeneca). The
two agents nay be admnistered at substantially the sanme tine or at

different tines, according to the discretion of the physician. A further
prefer A dgtherprpierien Sotinehet Bprgpywvilllbe ks ushef a pempondat e ppsent ivetioned pr esent
i n¥ent antirdizbadc agant o86n mmtlin-scisitBet isconganthent digasd NS hhbjoNcaAASFidbdtB &, as
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| N33 hemapeapeiti uss ehe dobPoGAEBOHEEISseR] intelBorPirE 8RBty AdMERELOh Afamgual |y
adm ni gef L BmdsaRdarte present invention therefore provides, in a further aspect, a

pharmaceutical composition comprising a compound of formula (I) and a pharmaceutically acceptable

carrier.

40 Suitable pharmaceutical compositions include those which are adapted for oral or parenteral
administration or as a suppository.

Suitable pharmaceutical compositions include those which are adapted for oral or parenteral
administration or as a suppository. Compounds of formula (I) which are active when given orally can be
45 formulated as liquids, for example syrups, suspensions or emulsions, tablets, capsules and lozenges. A
7



pharmaceutical conposition. The present invention therefore provides, in a
further aspect, a pharnaceutical conposition conprising a conpound of
formul a WO oasdoe pharmaceutically acceptable carrier. 4BCBEPUALLED
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Sui tably the compounds will be adm ni ter‘ d for a period of continuous
therapy, for exanple for a week B&k_ €. conpound of formula (1) may be
prepared by reacting an acid corrpou%d oT\foﬁ’*rruIa (rr)y: 0 R RXNR3

CO,H

30

dxn
in which X, Rl, R2 and R3 are as hereinbefore defined,

with an amine compound of formula (III):

35 RO-R5-CH,NHR#
(IIT)
in which R, R3 and RO are as hereinbefore defined; under amide forming conditions.

Suitable amide forming conditions are well known in the art and include treating the acid of formula (II)
40  with the amine of formula (III) in the presence of a coupling agent such as 1-(3-dimethyl-aminopropyl)-3-
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30 CO2H (Il') in which X, RlL, R2 and R3 are as hereinbefore defined, with
an am ne conpound of fornmula (I111): 35 R6-R5-CH2NHR4 (111) in which R4, RS
and R6 ameoax3ives ei nbef ore defined; under am de form ng cPOUEPIIONS10
Suitable am de form ng conditions are well known in the art and incl ude
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herei nbefore defined, and R11 is C(1-6)fl kyl,, for exanple ethyl or 10
t-butyl, by treating with a de-esteri gFRagent, for instance, when Rl1 is
t-butyl, trifluoroacetic acid or_whe is ethyl, sodium hydroxide in

di oxan. The overall synthesis ofRegmmo {\of formula (1) is illustrated in
the follow ng scheme wherein Rl to 15 IR are as hereinbefore defined: 9
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in which X, R, R2 and R3 are as hereinbefore defined, and R11 is C(1-6)alkyl, for example ethyl or
10 t-butyl, ‘
by treating with a de-esterifying agent, for instance, when R11 is t-butyl, trifluoroacetic acid or when R!1
is ethyl, sodium hydroxide in dioxan.

The overall synthesis of compounds of formula (I) is illustrated in the following scheme wherein R1 to
15 Rl are as hereinbefore defined:
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”
R \/ N R12 (C)
RN, ~o L3-CH,-COOR™M
2 (e) R? (@) (Vi)
ad i /I — 0
| R—XH  RL s I, .
1> N7 R (Xix) X7 N7 R R
R12-0H (Vi) vih R | | .
® /o \a) X" NOR
V)
L' OH /Z) \(h)
2 12 RZ R14
AR RNo R 7 )
I 2 R \ R
L2 \N Ra =z R —XH RZ (d) \x r}r 3 |
(1X) 2 l 3 X 1 ~ — o R'Y N7 R’
- i- R @ RSy Sy g XV (xXvit)
T(g) (xiv) 0 (xv) R1-Y-CH, L4 T )
(XV1)
OH 14
Q2 OH . , R ,
o ®) R1302C R i R7OLC R x R
™ I 3 ———— | N B I ‘ P
HO” N7 TR HO PR HN R? Me”” “NT TR?
X X (X (Xvii)

Referring to the scheme, the ester (IV) is usually prepared by N-1 alkylation of (V) using (VI), in which
R11 js as hereinbefore defined e. g. (VI) is t-butyl bromoacetate or ethyl bromoacetate, in the presence of
5  abase e.g. BuLi in THF or sodium hydride in N-methyl pyrrolidinone (NMP) (step c).
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(h) RIB02CR2 (I) RIB2CR2\ R 31 I / HONRHONR3 HZN R3 M N R3
(X)) (Xt1) (Xi11) (XVIll) Referring to the schene, the ester (IV) is
usual |y pvepasmds by N-1 al kylation of (V) using (VI), in mMi/EROU/RED i S as
her ei nbefore defined e.g. (VI) is t-butyl bronopacetate or ethyl
bronpacetate, in the presence of 5 a base e.g. BuLi in THE or sodium

hydrid 0 0 N step.c). 10 WD 02/ 30904
PCT/ EPO effg%ﬁtﬁﬂkﬂp tgmeﬂ@% (f\ﬁﬁé@yw: Yfl(“?ﬁS’é‘r‘WdF%ffleg X)) vithay be
synt he Siaethylonpsylfoniumimeghylis gengrated vx@ithmmmyoﬁemalxytsulfmomnhydlﬂmuh

gener atsedlumihadridaet low eantpemntre, of ylblﬁla%’&ﬁﬁmyh& XOXEEH HNFud Q&n Whabhent §

hydsi deyi e
ydsi deviticatbeMdib@RaRen Bl %fe@ ncE Qf chs@ﬂr fchlo XJI ((?%2 ‘{'}}-?éeej%r é leaving ¢

Subseq 1N 5w t

dii sopg; }g%gsnlgt%hp e(gwe)cy;>¥ Rl CH2- L4 where L4 is a IeaV| ng group,
yields internediate (1V) (step r). AIternatlver, when X is CH2S, the R X
subst i tAd@matlvmy when X istGHyd, the &k | K}Subhtﬁ{éht&ﬁ@rﬁemﬁtroﬂﬁced b&ﬂﬁplaé&lenwf@%vﬂn (e.g.

a) (stappe? éeg tdl'ﬁﬁte;%) eRhdYh ia G Hﬁnf( Mm ﬁdlﬂé’N' o‘};da%xi\b 088' {3& ecf 0 give

2- syb a or

o§? he o &)Z{l&m& VH#Q‘d dfr%?ogg‘ rrp(i LS tfi’f)et ‘g@frfdtrf? ?g‘ﬁ’émﬂpl’éw&’é n ( exg)
usi ng ngfﬁgéﬁ @F’&ﬁ ep ﬁe %asmeﬁﬂha%)@lﬁh%@ﬁn REg. ethanp] when R eyl fstep d)
follo lomérfor((XW)) by tepovad pbthe N-adidetshisstientxasite hytiogtd iUl Hresents ioRBd/O Y oge n

in t heagtiesdd cep®f. Pd/pGidine (VORI Hridfmb N-dxideqR
pyri di pg, ;lhh% ?ﬁéhlzw V)p%rréy (be gr erg]gr ed by s$ eI@mayﬂ%%ré}Mfeh?& El@ps((%% }gg
wi th mchl oroperbenzoic acid in

( E nment_ of (VI

di %:%I oppr?g?tﬂlﬁﬂte‘)}anﬁl z"fiﬁ@@ﬁfﬁ?ﬁeﬁlﬁ‘z d‘%ld’tch ORIEHANEX) , in which RL2 is
allyl, ﬁwa@satiqf. itk HnﬁXDM'—Whlcl( 2 i plislt amd sediwh hydide imDMIE; phosphor us
oxychl (g)lmtme@muxr)aammhmphmﬁs@ybﬂﬂ))mw;th ag Ha with heating; (i) treatment

of (XI{ H))tréymtléﬂt@(xh %ag te and sodi um al koxi de in al cohol (in
vvh h II - CH2SH I i
'° Wm%?hem%?@ﬁhfw@ A Wf%ﬁﬂ@@a dSpmaTiokioe filediotigietT s S
?ln B’W IR br‘o‘?ﬁ ééde CH2Br. Alternatively, when X is CH2S and R2

and R3R @g@‘zm@ﬁstmlmhﬁprpvaremmmtrenmacetafemnc}afa GiTed GoiheCddrrespondidley are
attachggym‘r@ﬁmgl ’CH§BH benzo ring, internediate (1V) may be synthesised
from known startlng rraterlals by steps (s), (c) and (v) in which: (s)

treat t of Waﬂag }%ﬁ(XII w th sodi umra%drlde at | ow tenperature,
follo eIB?}‘VF \‘5‘?‘?‘ R ReAYd R-s esthercyifrihe pyridene dnarachon etoms to whithrent

wi #h Rthewgre jaach¢dg form ¢ firsed bénab shg iertiediate 88 djay BO snthesisédefBinnivivnQfart{ngXV)
Wwith tmatfehalﬁ)bpa@e(s)Qc)amddu) n‘MﬁlﬂhX is alkylene, it is preferable to use

?.t e Pzr MreAAcht 6rNe1iums GRSk sxé( thmdé M&?O&aﬁﬁeg@ﬂ%\%@w f%af“%{l( p)
4- subs’fvl gafélﬁlsbﬁgg‘focd NRig j’%?ugse ugpt W’?’%Wéthg G283 treat nent of (XVI1) R14 =
(:I C as nerembperore aiscusse

30 (v) treatment of (XXV) with trifluoroacetic acid.

When X is alkylene, it is preferable to use steps (m) and (h) (intermediates (XVII), (XVIID)) or steps (n)
and (p) (intermediates (XIX), (XX), (XXI)) in which:
() transformation of a 4-substituted pyridine into a 4-pyridone e.g. by treatment of (XVII) R14 = C1
35  with aq HCl and dioxan, or deprotection of R14 = OR12, e_g. using conditions of step (d).
(m) chain extension of a 2-alkyl pyridine, e.g. where X = YCH,CHj by treatment of a 2-methylpyridine

(XVIII) with Rl-Y-CHz—L4 (XVI) in which L% is a leaving group and a strong base, such as BuLji, in
THF.

40 In the alternative route, the 3-ester group is removed from intermediate (XIX) RIS = C(1-6)alkyl by
heating in diphenyl ether where R15 = By (step n); Intermediate (XIX) is formed from the 2,6-dioxo-
1,3-oxazine (XX) and ester (XXI) by treatment with a base such as NaH in DMF or 1,8-
diazabicyclo[5.4.0Jundec-7-ene in dichloromethane.
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35 with ag HC1 and di oxan, or deprotection of R14 = OR12, e.g. using
conditions of step (d). (m chain extension of a 2-al kyl pyridine, e.g.
where X awOQH2OHR by treatnent of a 2-nethyl pyridine (XVPCT/EPOWL1R10
R1-Y-CH2-L4 (XVI) in which L4 is a |leaving group and a strong base, such as

BuLi, i In the alfernative route, the 3-ester group i s regoved
from ‘@é?%g@fi’?’é) ot Qo Rl B ALK T o wesl o, i g i hanept Goenor
where FISIhE, (step n): Internmediate (XIX) is formed fromthe 2, 6-di oxo-
1, 3- ox &) treetnfdQf (XKV 13 witke pzidoxtichdthisilahe @malHRNt Wi th a base such as NaH in
DVF o (y3 tr8atm@htdE BX U Glit8 pRosderle) Undec- 7-ene i n di chl oronet hane. 11 WO

02/ 309 . ] Synt hesi s of fromknown starting materials
myg,be&zgf%é??%éé%g‘gbg%s )(/vv) and (c) (()?O()steps (y) and (c) ig whi ch: (w)

treatment of (XXVIl1) with azidotrimethylsilane in THF, (y) treatment of
( XXVI ) Ttwiill he pppoesipted by tt®sq skilled & thearethabmf ahee staisg miatesids arldtinteinhddialis are
appr ectitefkhdi coMpeRdSinhdy®d piePartd 8y Befatkrd @bthets) sudtt 8Koss @k Liieaq, Mt eri al s

and int [efd; j - KNOWN. - - o 4 red

g aéf‘;g%gﬂ%%?;?&&%ﬁﬁ%%f%% R BB 0 Bl e

Tr Ahsf brrt PoNs P YHPER R0Y FHEFDnal group preparations” by Ri chard
Larock 10 (VCH, 1989), incorporated herein by reference. As will be

appr echatviltibduppiehiaise b thbielskitled in thewgt ifnky bé ndderyarP 6r diiedESRhYy Rlge@edir abl e at
any st a@ithekid of RfipoPbeshda @fto ?%P&QQ}? nfRfe Je%tmé:g ugg %tﬂeox'a&g&tlees%tas e or
nor e fsgrg%np ve.aroups in. tnhelggo &cgll e S0 as &.o prevent uggfpem rapl e side
reacti BRo T PHE P SCEETTHE Y r Bl REOteriag SToHPT e Bl iararigh olsrmpeid hds of 15
f oful Brpyip (Bapy brussd Bronysndenal menneio rige farsravenle, thosedeseibed indPnoteetivetGrogs

descr i inddganic Syrtiwsig by TuepdGn oVl Biseen iand Pxtegah MW By Niedies editio) YIoRN ®aRoaal WhEr een
and Pel®i), (nd¥tpd¥ited he@ R Reker@fllcl WRIBh a1l @R Yo R 28t 1RORBioval 3193%11:% oups

i ncorporated herein by reference, which also describes nethods grr Phe
rermva,lll_ of such gr,oup_il. ;h_e present invention will now be illustrated by
the f ol PERAPSTR! IRYERTN Wil now be (pstepeddydhufopewingpomples610  Exanpl es The
structure and purity of the internedi ates and exanpl es was confirned by
IHNVR and (in nearly all cases) nmass spectroscopy, even where not
explicitly indicated below 5 Internedi ate Al :

4- (4-Trifluoromet hyl phenyl ) benzal dehyde \ / CF3 O A 3 L 3-neck flask
fitted wth top stirrer, condenser and argon inlet/outlet was charged with
4-trifluoro- methybenzene boronic acid (90.0g, 0.474 nol),

4- br onobenzal dehyde (83.29g, 0.450 nol) and 1, 2- dinmethoxyethane (1.3 L),
foll owed by 2M aqueous sodi um carbonate (474m ) and pal |l adi um acetate 10
(5.32g, 0.0237 nol). The stirring mxture was heated to reflux for 4h under
argon, then allowed to cool to roomtenperature over 16h. The reaction

m xture was filtered through hyflo. The filtrate was dil uted
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Wi th saturated brine and extracted 3x with ethyl acetate. The conbi ned
extracts were dried over nmagnesiumsulfate and filtered through hyfl o,

gi ving awodezsos ange filtrate which was evaporated to a PEDEP@/(168. 1209,
crude). Flash chromatography (silica, 10-50% dichloronethane in pet. ether,
10% st Qs%? 15 gave a white solid which dissolved in hexane (500m ) on
boiling.a %talllsatlon finally in ice, gave the title conpound as a
solid which was filtered off, washed with ice cold hexane and dried,

( 86. 33Fhe stti®fire and phrdiyicf ﬂl%}dlﬁesﬁna éxabpla wa8 tbnfitthed thOHARMRLARG (§1)nearly all

| nt er meglb G hfissABectroscopy, even where not tl t
N, N- di et hyI NS%!g 4 -tIr)%”fI JloroFreer}toheﬁp el léqui/c? e%bel? net hyl ) et hane-1, 2-diamne N

N Et N/- CF3 20 4- (4-Trifl uoromnet hyI phenyl )benzal dehyde (85. 43g, 0. 3414
nmol § (Ilrtermedia)teAhdl @A i ozeutthylpbénglbenzdld@lgyde predried at 120C) were
suspenged h| oronet hane (1.4 L), then N, N-diethyl -ethyl enedi am ne

- 3 olgF, was added. The m xture was left at roomtenperature
for 16k a€i onal  shaki ng, then the sieves were filtered off and

washed aw t ; @ 3961( Ll@ﬁ xﬁﬁac Pt Ih %%Ifd%@x' Jﬁﬂqré?h Jlét?ohffét WS b gyatg i Eo%étgonﬁ

yel l ow s

uum
in et hAK Vbe?@’ or|<_> fo \ﬂ&g %‘cllj’."i ’Hc’l}ig i ?f’é"bﬁ%ﬁa %68%%?§r 0 00‘6? b s4-de
(12. 41@9%@@@291%%@)3 R&a@llawbhy AMh akeoug sertivm wirbpnates#74ml) ﬂgi.pa}}l;ddnmgletate
evod ut (A2gyaeR30hed) ad stirAhd ixt3OWhshehtb@tol refuxtaf 4h WS drgIRDihedallodad o das]
cl oudy o ry&h tetiWeRRrd§eP oS e %e%éttontrrﬁxﬁlte%g —&ﬁére(ﬁ 2240 Bﬁ?ﬁ) ’lgnte b {Pﬁ[ d%h?@d The
Nes

sol ven remved iin.v m Xt ur e
was ex%vr %\%%ur S brintangd e;gra@nﬁ# ‘6’%?&?&&%6%&% e(?8WBinﬁ ﬁ(t’@%tf P”S’E?tdge Fe dri ed
over pBRSSERR ST Eaé"r%‘élf‘étﬁ@ Wgéxh&fﬂm Biying@ dlegr ¢jenge filtwie which warwyapuaedioas a

yel | owsadidi(¢ad ] 2080cride). 2F1agh, ch@@8ography (B, (| CBCLI)chrdm@hang 4tpet. Sher, 70% Steffs) 56

EEED' Myave 4 while golhﬂ‘l’vhﬁ@ﬂdlss&%ed lghééne( 3b’bm lm b011?: 3{]7Crgst215?a$1§rﬂﬁn an:eg Vé-trlrl%& e
o el gai?%‘s/ R s BB e 598 et hod

i nt B%ff&’ré)t hyI benzeneboronic acid and 4 35
brom)benzonltrlle H-NI\/R (d6 DIVISO) 8 7.99-7.94 (6H, m, 7.86 (2H, d);

MS( APCyitdrnie@iaRdiaf I)‘1*’15k‘-)dxeth 13’@'&4’ %m%“zﬁlyﬁlﬁ% E' ﬁéez%feaw\%)l 9)2({)2%9%9

PCT/ EP01/ 11610 Intermediate A4 - 4 (4- enyl) benzyl ani ne,
free base d |de salt HZN/ \ \ / CF3 (a) A solution of

i nt er mEgh CBP6 not) in anhydrous THE (500ml) was added
dropw se to a of lithium al um num hydride (460nil, 1.OM sol ution
n20I'HFf} (%Tnm@rmmﬂlaﬂplmngﬁ)ﬁnzamleyda‘(%t% £.0. B wa )Yt A § dndd A ORBIIARE[480L e

;g{:] ﬁﬁcc}ﬁeﬂ@ﬂl%ﬁﬁeré dubpdhlied 131@%11@%%%1% @ QUG- %fh?ﬁet@%n%lhﬂﬂe ( 10” )
49! 97&?9@% ré{@ a&zﬂird%%ullhe 1)‘?mre feas fe Fft aPH)O{nﬁtelgﬁe ﬁcurgg? th 8ccgﬁ%na} iltrate

m Xt ur ere

evapor i hr’ﬁéher%%fﬁwge %H%redﬁ Bagisked dé‘ib&‘ﬁ%?t t hhheombeed fittptes frre
was hedewaparifedioiaryellovd siliddné Arkdemdgy dightvechutno Thisvaat¢riab (11148 ¢,6.328 mpb)umethamn] a
crzam @al)ivds téafed3gan 86 Hath, andtsdiddmh tdebdyddde (32.4188.308 Hol)Sdas adde@dndefbgorWith 7- 42
(2H, dgtrmré' %dﬁa%gl evd utxofl- w§90bserved After 30min the ice bath was removed, and the cloudy
yellow solution was left to stand at room temperature for 16h. The solvent was removed in vacuo, water
and brine were added, and the mixture was extracted 3x with dichloromethane. The combined extracts
were dried over potassium carbonate and evaporated to give the title compound as a yellow solid,
30 (112.1g, 98%). 'H-NMR (CDCl;) 3 7.66 (4H, s), 7.53-7.56 (2H, m), 7.40-7.44 (2H, m), 3.86 (2H, s),
2.47-2.75 (9H, m), 0.96-1.10 (6H, m); MS(APCI+) found (M+1)=351, CyH,5F3N, requires 350.

Intermediate A3 -—4-(4-Trifluoromethylphenyl)benzonitrile

Prepared by the method of intermediate A1 using 4-trifluoromethylbenzeneboronic acid and 4-
35  bromobenzonitrile. 'H-NMR (d6 DMSO) § 7.99-7.94 (6H, m), 7.86 (2H, d); MS(APCI+) found (M+1) =
248, Cx4HgNF3 requires 247.
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10 (2H, s); MS(APC +) found (M NH2)=235, Cl4H12F3Nrequires 251. (b) To a
solution of internediate A3 (96.7g, 0.39 not) in absolute ethanol (5L) and
concent r a¥@d2/3499dr ochl ori ¢ acid (200nl) was added 10% pal padEROwWRIOC har coal
(30.0g, 54% H20 paste). The m xture was stirred under 50psi hydrogen for
16h. itional 10% di um on_charcoal (25.0g, 54% H2O paste) was added
and ¢ nAtRATE AT T BRSO enP BEdTecrgre 4t BdErhiose sane

m xt ur é,Mas d 15 through celite and the sol vent evaporated to give

t he hydroch «- §F;of the title conpound as a cream solid (102. 5g,

91% . ' H NMR PMBO) . S 8.61 (3H, s), 7.93 (2H, d), 7.83 (2H, d), 7.80

(2H, df® A7S°B{§10n efzmemzf)ilatezr\i)@ 6243306 ol Nsprtmdiowy THE (WEmwasidded drap@ie to a

Cl4H12bk8dioagfiithasn mnum Ihéyg(d’ﬂff%ﬂ €l. ?f?f solution in THFEJQ Cqugrcﬁar argon. The mixture /

N- (SL mbéﬂrfeﬂlaﬂﬁéﬂl efta¥d for foi{ fieh b H%ﬁnﬁ%%lu @E{goﬂ? n 7 NaH

\ te di.ate roc o

20. 87 rql)) an% f/ager @0&})@&% care%ally aragfed’ cﬂ_’E Wi ? W ungegdrgga 1n me%}%ﬁ (P

tri acetlgk%&ﬁgﬁ%?hf%éh %lt%t ef@“?se‘f?ﬁ‘ifﬁt)?d ambe weidyq ‘ﬁasahﬁselqulmsnn) in

di chl odigklptvamealOM)]) swsvashddrwitibriat, driedandieeaentat togive tivdile cangmnd isor  16h

t hen pemmdoudr(ts wgb%pdmwmmﬁd%g%m 9, v@m(ﬁ%ﬁwtﬂ;ﬁz %};E %@%H‘Q 1p5roﬁse
se i chl or onet hané’ e

?R)l ng%{ r ga |c p gn@&}f%ﬁy§_25§l)r]t§ﬁ{ Iﬁﬁe%glres 24

ases wer dried and evaporated. 25

Ch ! d th t973d hl t hane/ net hanol
armont 55 18 Agabdor i Bidtle Ad.O% PE Bl oD Ferobis S45ni 4 vohnd SpreRMREA 1 3). S
7.68 (mrocéljorlcws(ﬂo@zu wag pdded 19% pelfadiumign chgregat (30(0H54% H.0 2289, TRHpixtgg 2. 52
(1H, nvas 2ir2d ufdH50psihydibg&DfoR 16h2 Afiditibnalt) 0% BaldBiuth.cakhdrdddl (25)0g, IMEB( BRGakik)
Lg undacvwd)dgﬁr;gg& miR R RAN RS lmaatyobﬁ% &é&n f{{{fﬁnﬁ& b é}f)v’té{ggﬁklﬂ}e%a;;%ﬁér@& e vas

?ﬁ hydls %‘“ ‘be Aol e %‘H%th% RS sl e comeound g sream: by
e ot HIATO T SR TR GIoAPMSONS B 66 5 S8 LFhidhd. 54 AOWeS) GH90HEH, 765

PCT/ EPGH, ﬂ)LGIJG (2I-A3) MHABODD Enmd M Nyl e 23 81 -( AL 4FelN kegihiphedyl ) benzal dehyde
4- et hyl benzeneboroni ¢ acid A8 4-bronobenzal dehyde,

4- (4- e de 4-eth Ibenz,eneboroni c acid A9
4-isop %M‘? %‘6% h(i DgEtF%—H‘%"(ﬂﬁ“bﬁ prdriferemethyiphspyebenzylamine
4-for nyl nebor on| c acid Al O 4-brono-o-xyl ene

4- (3, 4—0I|:rre§ﬁ

aI dehyde 4-fornyl benzeneboronic acid Al
3 4- dlfluor0|odo /- 34 di f1 uor ophenyl ) benzal dehyde
o ROTEISHRESILE 951l BT AT S e g, b e
avai | a%q %4 Wl)r%%mlt?acﬁ@%?%dﬂqeé%?%% wmal) lagd 2ept¢ acid(lSnikiner i al s~ by
| i t er adligileroethane (50ml) was stirred at room temperature under argon for 16h then poured into 2M sodium
hydroxide solution (150ml). The organic phase was separated and the aqueous layer extracted with
dichloromethane. The combined organic phases were washed with brine, dried and evaporated.
25 . Chromatography (silica, dichloromethane to 97:3 dichloromethane/methanolic ammonia) gave the
product as a cream solid (6.3g, 87%). 'H-NMR (CDCL) & 7.68 (4H, s), 7.57 (2H, d), 7.42 (2H, d), 3.87
(2H, s), 2.82 (2H, m), 2.52 (1H, m), 2.27 (3H, s), 1.90-2.02 (4H, m), 1.45-1.51 (2H, m); MS(APCI+)
found (M+1) = 349, C,0H,3N,F3 requires 348.

The following intermediate was made as described in WO 00/66567

No. Structure Name
A6 H2NCI 4-(4-Chlorophenyl)benzylamine

30  The following intermediates were made by the method of Intermediate A1:

No. Precursors Name

14



met hods or mi nor nodifications thereof. No. Precursor Structure Nane A20
Int. AL H_ N (2-(piperidin-1-yl)ethyl)-4-(4- C\N~ / \ \ /| CF3
trifluoroveotigdophenyl ) benzyl amne A22 Int. Al N _ PCT/EP01/11610
N-(2-(pyrrolidin-l-yl)ethyl)-4-(4 CN~ CF3

trifluoronethyl phenyl)benzylamine A23 Int. A1 H()-N(I

-ﬁt hy:%ﬂmr%aseazayde aRdehy! ) - AIN }\P}3/dQF@hrﬂTtlﬁ}4pHeﬁylfﬂemlrd)@H§Ql‘é?z| N
pheny en 2 i et hyl am nopr opy - _
trifluorone w@&ﬁém%@%“ ne \. /.CE3 A25 Int. Al N ...

N- (| - etASy| pripemolnzeidbhydenet hyl ) - 4- (4- \4-(- ethyllph@F}{Db<°Aﬂza1dell}'<1e

trifl UOFOM&WI&HM&&&%&G am ne SON A26 | nt A7 H

N ( 2- dit- ethylam noet hyt-)~4-{(4-nmet hyl - Et2 enzyl-amne A27-l-at. A8
H N (240 ethiye Hw&%ﬁyme 4- (4- et hyl @Lﬁ Eﬁﬂ%l?%ﬁ@y 428 Int. A9 H

N (2-di et thbnnyibnazdmylbo)rerﬁee(cm N~ 1\ / \ [ isopropyl phenyl ) benzyl am ne A29

I nt H N hyT pi‘peri di'n-4-yl 17y benzytam ne
5 0 B30 3OS BRTERD ) 15600 w30 1 nt At B bde AR

N- (2- di et hytrfarmyersesngporonic 3ol 4 £t 2N di met hyl phenyl ) benzyl ani ne  A31 Int.

Al H KN G2 ﬁﬂ%r%h%i@@@t hyl ) - 4- (3 4-4- @Mzcm‘lud}b enyl)benzaldehyde

di f1 uor oph mne 2 Int. ON_/

N (4- (pyrrt;%l']i%g%‘ ﬁnz ? 1@?@4 (4- CF3 tri fI uor onet hyl phenyl ) benzyl ani ne
A33 Int. t Buo- 0 H CF3 ethyl ani no)ethyl )-4-(4-trifluoro Et

nmet hyl ”ﬂlménycbvylbg mgeyioediateseverdinadefbyltheométhgl dfiittenmeeidieatle SAmare@ravaders byret he

et hodeibr dodin@kdRE ahiRbSor r&id }f‘)ﬂeﬁé}‘&?ﬁ'&ﬁ Bt SSIR Ty Wall&e BAtbHe byoRdRsCi al |y
avai | altﬂktﬁods%rr{nﬁy? oh?ﬁczﬂfoﬁ?ﬁ&@g rom commercially avail able materi.als by

a

l[iterature S orfr mnor nodifications thereof. No. Precursor Structure

Name A%)o.l ntPreé?‘llrlso\r—l\g}yuc% (el et hyI pi peri di n-4- yI ) 4 (4- CF3 trifluoronethyl-

A20 Int. Al

N N-(2- (p1per1d1n- -yl)ethyl) 4- (4-
{ N—/— CF3 trifluoromethylphenyl)benzylamine
A22  Int Al _/_H | N-(2~(pyrrolidin-1-yl)ethyl)-4-(4-
CN CF3 trifluoromethylphenyl)benzylamine
—A23 umt_ A1‘. < | H (:i:)-N—(l-ethylpyrrolidin-2-y1métﬁyi)-
N CF3 4-(4-trifluoromethyl-
phenyl)benzylamine
A24 . TntAl > | o " N-(3-diethylaminopropyl)-4-(4-
: N trifluoromethylphenyl)benzylamine
OO
CA25  Int Al N-(1-ethylpiperidin-4-ylmethyl)-4-(4-

(j‘ \—.—.—-CF trifluoromethylphenyl)benzylamine
A26 It A7 N-(2-diethylaminoethyl)-4-(4-methyl-
EtzN—/_ phenyl)benzylamine

A27  mtA8  — J_H N-(2-diethylaminoethyl)-4-(4-ethyl-

O O phenyl)benzylamine
A28 ItA9  — _/_H N-(2-diethylaminocthyl)-4-(4-
_/N O O isopropylphenyl)benzylamine

A29 Int. A8 N-(1-ethylpiperidin-4-yl)-4-(4-ethyl-

WO
phenyl)benzylamine
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phenyl ) benzyl ami ne A41 Int. A4 ~N~H _ N-(|-isopropyl pi peridin-4-yl)-4- CF
(4-trifluoronmethyl 3 phenyl)benzyl amne A42 Int. A4 N

N- ( 1- ( 2- ive® hosopet hyl ) pi peri di n-4- MeO CF3 yl)-4-(4-trifl upeDEROIMNbPhenyl ) -
benzyl am ne A43 Int. A4 EtO&:NON _ N(1 CF3

et hoxycar bonyl net hy| pi peri di n- 4- 4- (4-trifluoronet hyl phenyl) -

benzyl asdine Addalnt. A6 N-nl et éri di n- 4- YW(R-ddethy@Gminoethyl)-4-(3,4-

(chl or ophenyl ) benzy] AAE § H N-(1- ﬂiﬁtefhylpﬂbr@gbérﬁylamﬁeyl) 4-(4 C
chl or ophenyl ) benzyl anine A46 N-(1-isopropyl piperidin-4-yl)-4- _

a (4- yl ) benzylgmne A4T Ipt. A6 H'
N (1- (2 glﬁy‘gﬂhy%) i p gon 4 Nea(Cl yl)- 40 NrZ-disthviay 9‘?813{9147(3 4-
benzyl ani ne 16 WO ozﬁg@f {/ 12650 A4gdi H?fOPlﬁﬂylébﬁnWlaPﬂme

N-(1- (t-butoxycarbonyl)piperidlf. tBuOT~ _CF3 4:-yl)-4-(4- tr|fI uor onet hyl -
phenyl )AR2nzyllagmamne Azl 2\ e B1- Thi oacet i tNa(m(pyrmhdm_ 1-yl)butyl)-4-(4-

S- (2, 3-di fl uorobenzy ster F SAy/ Pat @ . hhﬁl@&%ﬁx@fhl &g ?P]n % equi v)
was added porti onwi se to a sol uti Pfl uorobenzyl brom 20

equi v) th Iforrram@le (200mL) and the regc stlrred for:-4h at room
5 terrpé%iét ge e resoH{ ol id 'Itere éﬂ(ﬁn POy REbqy-Ni-at e
partitioned between diet et ke ] prdasinglsthy B-4dhdfnonms dri ed
and evapor at ed. Chromat dgr aphy (sS4 ca™—20: 1 p@?ﬂiﬂphdnylébmwlalmet ate) gave
the title conmpound as a yellow oil (18.35g). "H NWR (CDC13) b 2.35 (3H, s),
4.15 (2H d, 6.98- 7.13 (3H, m. Internedi ate BZ - 2,3-Difl uorobenzyl
mercapjr m xture, of thioacetic ac

- (2, 3Tkl %P%HEHE%@)@&%W qeby dherpadthosiod Ir&ﬂlfdletmﬁss@per@ommw;smarwre

pot as stither wamisorialy @viiRbleorirgdilPpreppaédfyonh conmadrbialiyodvailDOndiyriatrbg Hinaitere
(400nLmetheds os niidof Addifivaiond @kkof, bef ore bei ng poured into di chl oronet hane
(500m ). The organi c phase was dried and evaporated and

No.  Precursor ° Structure Name
A4 A4 \_ Q N-(1-ethylpiperidin-4-y1)-4-(4-
\——.—'—CF trifluoromethyl-
. phenyl)benzylamme
A4l Int. A4 >7 C>_ N-(1-isopropylpiperidin-4-y1)-4-
: \—'——'-CF (4-trifluoromethyl-
L phenyl)benzylamme
A42 It A4 NC>7 N-(1-(2-methoxyethyl)piperidin-4-
MeO—/_ \_._._ CF, yb)-4-(4-trifluoromethylphenyl)-
benzylamine
A43  Int. A4  EOOC /\:>_ N(1-
\—.——.—CF ethoxycarbonylmethylpiperidin-4-
y1)-4-(4-trifluoromethylphenyl)-
benzylamine

N-(1-ethylpiperidin-4-yl)-4-

Add  Int. A6 \_O_H
CI (chlorophenyl)benzylamine
A45  Int A6 _OH " N(1-methylpiperidin-d-yl)-4-(4-
CI ~ chlorophenyl)benzylamine
Ad6  Int A6 >_,\/:>,H N-(1-isopropylpiperidin-4-yl)-4-
Cl (4-chlorophenyl)benzylamine

A47 Int. A6 N-(1-(2-methoxyethyl)piperidin-4-

Meo—/_ O—CI yl)-4-(4-c¥110rophenyl)-

benzylamine
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distilled (125C @5.6 nBar) to give the title conpound as a col ourless oil
(12.15g). "H-NWR (CDC13) S 15 1.89 (1H, t), 3.78 (2H, d), 7.05 (3H, m.

| nt er nediva® 62/BB04 Et hyl 2, 4- di hydr oxy- 6, 7-di hydro-5 PCT/EP01/11610

H-[ 1] pyri ndi ne- 3-carboxylate. H EtO HO N A mixture of ethyl

2-anmino-1-cycl opent ene- 1-carboxylate (10.1 g, 1 equiv), diethyl malonate
(9.9, A48 equiwy, sodBu oxi de (26.7m, 1.1 EquiiMbutedcatbor}A 9éri<!l1id-0n in

ethanol) in ethanol. & 0 vespal 41@1’1&&%/5 :
After cooling the sovent was re tﬁ"z Af‘-§§ ( dﬁm wat er .

The suspension was'acidified wth aqueous hydr o?%% oric é@l d (pH - 3) and
t he IOFﬁﬁhﬁhéd@ét@Bl/\BSTﬁi%deﬁ@ﬁﬁ@Siwg dﬂﬂfdri%bn e% ve the title conpound as a

| i ght brO\‘yn SO|Id (11.529). H NVR 1.27 (3H, t), 2.00 (2H,
gn), 260( t), 2.73 (2H, t) 430(2H q) 11. 62 (1H, br s), 13.18 (1H,
br s). shcate B4 - 2,4-Di hydroxy-6, 7-di hydro-5 H[I]pyrindine. H 25
HO N A re of ethyl 2, 4 di hydroxy 6, 7-di hydro-5

H-[ 1] pyri ndl 3-car (11. 52 and = aqueous hydrochloric
acid (é 'ﬁi s(?ﬁ%ét gé 0y e"t’ar'?ég e&\P@F‘ﬁFﬁﬁ? o agplugipn elsd-fiigorebrazyol vent
was r bWW@dZQﬁylﬁ@é‘ézledlmeWﬁWmﬂet(mmi 4nd ¢hegervpousticred fiirghnedoas a br own
sol3 d {ethpeRgye. ThelrdsNRRn(sdBd ¥ds MEQré2IrBAQ Ok kaké FIPhx Mn@d—@&@eem@i@@)l eeidd (2H,

an), th%r Qh?e"&r aﬁl)c Ihz%e W3s drieltand éva & @ éﬂr'ﬁ%ﬁ&ra SIB %’ T%)etrog}‘l gyd(a et%gr) __
L] i o NARERC LI OV R e IR e

H[1]p ﬂ?ﬁﬁiﬁé (Int. B4) (8.02g) and phosphorous oxychloride (40ml) was
heated to refl ux overnight The excess phosphorous oxychl oride was

evapor ed over ice. The resulting brown solid
oaaPOl i didse BC- 43" ‘?‘é’g‘ﬁ%“gy@é‘p“)%“ﬂl\lm (CDC13) S 2.17 (2H m), 2.96
(2H, t), 8.07 (2H, t), 7.12 (1H s); M5 (APCI+) found (M+l) = 188;

C8H735 ires 187. 10 Internediate B6 -

4- AIIon -chloro-6, 7-di hydro-5 H[1]pyrindine. C N Allyl alcohol

(410 | 1.2 equiv) was added dropwi se to a susd&enm on of sodi um hydride
(2. 2g, Amix ithjoacetis@eigyS?.§ piftuorehenayhesiar flateamedsit¢ BL)i(h3.d3gnbetmiv)fand mani de
( 80ml) patmdiam carbgmte @5.1042 eqiie) ifi @Rtahd ROVX)taud @ateNAS0:EE) wak Gffrell QVerRi@RE N pri or
t o addbdrgre BERPYIS&RY kO dﬁ:hf%RJrrﬁHaQ@(S@éml% ‘ﬂﬁéidrgaﬂ cCthse ab dq5 eQa %rateéiﬁaé
4 vent

L on pxlsff“%qrdﬁ;c %58“‘%*‘? ke s%lﬁ%%grpsmdqiséﬁélawiw e éis)nqﬁ

a
wab evéé%peﬂ O Zhd e Pe” P2t partl ti oned between water and et hyl
acetate, the organic phase was dried and evaporated. Chronmatography

Whi 'tieci"é‘*‘ﬂ‘peﬂaa“‘ By Bevzf AM Y, Al S fubpifudind 3 ByRgEnd 0o 5N 211
(2H(Atp) 58 2H, m), 5.30-5.46 (2H m, 5.94-6.07 (1H, m, 6. 59 (1H, s);
VB

HO™ N

A mixture of ethyl 2-amino-1-cyclopentene-1-carboxylate (10.1g, 1 equiv), diethyl malonate (9.9ml, 1
equiv), sodium ethoxide (26.7ml, 1.1 equiv, 21wt % solution in ethanol) in ethanol was heated in a sealed

20 vessel to 110°C for 96h. After cooling the solvent was removed and the residue suspended in water. The
suspension was acidified with aqueous hydrochloric acid (pH ~ 3) and the precipitate was collected and
dried to give the title compound as a light brown solid (11.52g). 'H-NMR (de-DMSO0) 6 1.27 (3H, 1),
2.00 (2H, gn), 2.60 (24, t), 2.73 (2H, t), 4.30 (2H, q), 11.62 (1H, br s), 13.18 (1H, br s).

Intermediate B4 — 2,4-Dihydroxy-6,7-dihydro-5 H-[1]pyrindine.
H
=

25 HO \N I
A mixture of ethyl 2,4-dihydroxy-6,7-dihydro-5 H-[1]pyrindine-3-carboxylate (Int. B3) (11.52g) and
aqueous hydrochloric acid (2M, 100ml) was heated together overnight. After cooling the solvent was
removed by freeze drying and the title compound obtained as a brown solid (8.02g). "H-NMR (ds-
17



20 found (Mtl) = 210; C11H1235CINO requires 209. Internediate B7 -

4- Al l yl oxy-2-chloro-6, 7-di hydro-5 H[ 1] pyrindine-l-oxide a O A mxture of
3-chl oropeo® bmswoei c acid (19.5g, 1.5 equiv) and PCT/EP01/11610

4-al | yl oxy-2-chloro-6, 7-di hydro-5 H[ | ]Jpyrindine (Int. B6) (8.99g, 1

cnder BUSONPOIAL AT I8 bRk R A s BB ™Y 2 e ™

evapor O, reAvitFTa § graphy (silica, 5% net hanol i n di chl oronet hane) gave

the title corrpound as a white solid (6.98g). "HNVR (CDC13) S 2.19 (2H,

gn), 21 ge;n{eaﬁt ﬁs) 3 4% cHigld:6 ?r 5.30-5.45 (2H, n), 5.93-6.08

(1H m, 8. 80 )N ,A:;P%IPX °f55c7>ﬁ1§1[dfa?f\/ﬂq‘f'e_ 226; Cl1H1235CI NO2

r equi res 5 18 V\D 02/ 30904 PCT/ EPO1/ 11610 Internediate

B8- 4- Al | 2- (4-fluorobenzylthio)-6,7-di hydro-5 H[Ilipyrindine 1-oxide s

o F 4-Eluog enzyl mercaptan (1.59g, 1.2 equiv) was added dropwise to a

suspen%'| ot of sodi um hydride (0.372g, 1.0 equiv, 60 %dispersion in

m rfer ah mixthre of A 4ﬂﬂuhyétohy-l6f761hhy&im-ﬁH-[q Porindine(ivd €84) §8.0R%) il phd§phorols dhyehlbLRCt | ON

was Stuoms dak ﬁé'atea%ﬂe!ﬂux bethie Ef“ cﬁﬁoi hﬁngé)‘!vh!slév%rﬁéd off and th
2"%%) ?nued

4 aI ! nye &t %ux% o%r?c ’1’171 esxflié yb%v% 52311 %fp ] Qi%g?ﬁﬁ)é%
at amﬁ ;ZH (i%'e ér%?t(%ﬁet é (s g}aff' D247 SE MY Flmguwwg?atlg&i CaH Qlﬁb

resi dueqyas 3% i oned between water and ethyl acetate, the organic phase was
dried and evaporated. Chromatography (si lica, 3% nethanol in

T BB T S oy § PABSA: By Regen's' (5157°1) " 4714 (20

s), 4.38 m, 5.28 (2H, m, 5.84-5.97 (1H, m, 6.37 (1H s), 7.00 (2H,
m, 7.39 ( m; M5 (APCI+) found (M+l) = 332; CL8H18FNO2S requires 331.
| nt er medi @, - 2-(4-Fluorobenzylthio)-1-oxy-6,7-di hydro-5

H [ i pyg+ T -oI &H S ~F 15 A nmixture of

4-al | b d d
(oot AR 2o RS e N ORI b OB BB o

% and0rb Alsmra%mr@ymlcﬂﬂz in lrzqtbsdfoarn@m(ie(@m@ undg argm pt 07 {The eeadtmnaiixt@om )
and watastifdd fon2(mingsortie atdig drepwieftb bXolaivarofil ghichloftve, 7siitipdens Aviapyrigimy ed
ang  te BH. dzgel Gélmﬂrfﬁhlﬁﬂfh?l%lﬁﬁm(&' borﬁwm Msﬁﬂn@%@ borltifudl 4 Qmemet hane)
t200¥| ?t!irgpetrftﬁ:retolﬁérgght g(ﬁg(s-)% r%:.nt \ﬁasge_)(ap()ﬁ_f:d an %he zfesicﬂ.l qvg 1 e betgegngﬁ%dfsi
7.15 (eStiaterfjc organie/phasq yas eyaorated) Cgﬂmﬂ?@ 1 fsiliea 21@21 tol@i@mfﬂvl\lozs
requi rasefatgpdave thetitle commmived & aBo W-hlte sohd (8.99g). lH NMR (CDCl3) § 2.11 (2H, m), 2.84
4- Chl qum; §-AF-(L8, R-45sibmanppbesyuk (&, k)l 3 .04k, owth’lﬁl)lﬁ 59H(1H, s); MS (APCI+)

20  found (M+1)=210; C;1H,,°CINO requires 209.

Intermediate B7 — 4-Allyloxy-2-chloro-6,7-dihydro-5 H-[1]pyrindine-1-oxide

!
%

Cl l}l
o)

A mixture of 3-chloroperbenzoic acid (19.5g, 1.5 equiv) and 4-allyloxy-2-chloro-6,7-dihydro-5 H-
[1]pyrindine (Int. B6) (8.99g, 1 equiv) in dichloromethane (100ml) was stirred at ambient temperature

25  under argon for 4h, washed with aqueous sodium bicarbonate, dried and evaporated. Chromatography
(silica, 5% methanol in dichloromethane) gave the title compound as a white solid (6.98g). 'H-NMR
(CDCl) 8 2.19 (2H, qn), 2.97 (2H, t), 3.22 (2H, t), 4.57 (2H, m), 5.30-5.45 (2H, m), 5.93-6.08 (1H, m),
6.80 (1H, s); MS (APCI+) found (M+1) = 226; C;;H 5 CINO, requires 225.
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FI1 CNButyllithium((4.76m, 2.5Min hexanes, 1 equiv) was added dropw se

to a solution of 4-chloroquinaldine (2.4nml, 1 equiv) in tetrahydrofuran

(30mL) atwo#3889ahd the reaction m xture stirred for 15m nPCPEB0I126610

Di fl uorobenzyl brom de (1.82ml, 1.2 equiv) was added dropwi se and stirring

was continued for Ih. After warmng to roomtenperature the solution was

di | ut eintoimediafeB&r— dAdyloxhy1(4-Huenohenzyliio)-¢, hrdihydyeh e[ hiyaindinedraxiéld and

evapor at ed. tography (silica, 10:1 petrol / ethyl acetate) gave the

title conpound asfa white solid (3.16g). "HNWR (CDC13) 6 3.23 (4H, m,

6. 89-6. 99 (3H X733 (1H, s), 7.59 (1H, m, 7.74 (1H, m, 8.04 (1H, d),

8.15 (1H é; +) found (M+1) 304; C17H1235C1F2N requires 303. 30

The fol ? nt'er redi at es were prepared by the nethod of internmediate B

10 19FWD 2/3096& PCT/ EPO1/ 11610 No. Precursor Structure Nane Bll

4 Fluo ( oline N
?g%%f I S e if)t‘?%%%’s‘-r"ﬁﬁg%"g‘“ e

br oni d £y SV ? *fisperpion nrﬂ}nﬁrﬁl/ pdmeth z! g (058 Hangpr argon &

4- Ghl offbe 1Bactign (as stirrgd for @@nmplbt’ém kddinglsirepwigbeo B sdlutiiniof Watiuloxolchlero-a\-/ F /

B14 2- Exh?&b-@bﬁ[l@pylnnéhné;mlo@fd@(lﬂt 82y @Azf1 &pivo RhERYthy IforMaRIde N at 0°C, stirrin

et hyl ) gl a, + at it Bhpecu St B BRE T L%éeﬁ | iﬁ%g poktbcPartd C,le L YBRER -

brom d ul | ne
4-Chl o f-‘? and oty fociaig %P&éﬁnﬁeﬁﬁmmr&%&a e‘ﬁp?ratﬁﬁeﬁ'gf ;@WW}Y&E} %ol i ne F
/| F\ &%me?haaolm @éhl%@ﬁﬁl?lle) gavgtigritis compoupd 2y B-off witespheRydsp- HrigviRde
et by ) (IDCIgId 25 (2, dN), |28 ), afle (BR6), 4.12(24;, B), ¢4t @) 5128 (2Hem), 15.84-5.97

(1H, m), 6.37 (1H, 5), 7.00 (2H, m), 7.39 (2H, m); MS (APCI+) found (M+1) = 332; C)gH,sFNO,S

requires 331.

Intermediate B9 — 2-(4-Fluorobenzylthio)-1-0xy-6,7-dihydro-5 H-[1]pyrindin-4-ol
H

iong:
. o)

15 A mixture of 4-allyloxy-2-(4-fluorobenzylthio)-6,7-dihydro-5 H-[1]pyrindine 1-oxide (Int. B8) (2.65g),
triphenylphosphine rhodium (I) chloride (0.740g, 10 mol %) and 1,4-diazobicyclo[2,2,2]octane (0.27g, 30
mol %) in ethanol (90ml) and water (10ml) was heated to reflux overnight. The solvent was removed and
the residue chromatographed (silica, 4% methanol in dichloromethane) to yield the title compound as a
brown solid (1.75g). 'H-NMR (ds-DMSO) § 2.07 (2H, m), 2.80 (2H, 1), 2.91 (2H, 1), 4.14 (2H, s), 6.58

20 (1H,s), 7.15 (2H, m), 7.47 (2H, m); MS (APCI+) found (M+1) = 292; C;sH;4FNO,S requires 291.

Intermediate B10 — 4-Chloroe-2-(2-(2,3-difluorophenyl)ethyl)quinoline

Butyllithium (4.76ml, 2.5M in hexanes, 1 equiv) was added dropwise to a solution of 4-chloroquinaldine
(2.4ml, 1 equiv) in tetrahydrofuran (30ml) at -78°C and the reaction mixture stirred for 15min. 2,3-

25  Difluorobenzyl bromide (1.82ml, 1.2 equiv) was added dropwise and stirring was continued for 1h. After
warming to room temperature the solution was diluted with water and ethyl acetate and the organic phase
dried and evaporated. Chromatography (silica, 10:1 petrol / ethyl acetate) gave the title compound as a
white solid (3.16g). 'H-NMR (CDCl;) § 3.23 (4H, m), 6.89-6.99 (3H, m), 7.33 (1H, s), 7.59 (1H, m),
7.74 (1H, m), 8.04 (1H, d), 8.15 (1H, d); MS (APCI+) found (M+1) = 304; C;;H,,>*CIF,N requires 303.

30  The following intermediates were prepared by the method of intermediate B10
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c

(40m) was heated to refl ux
was evapovavmshvef f and the residue poured over ice.

over ni

ght.

N/ A mxture of 2,4-dihydroxyquinoline (14g) and phosphorus oxychl oride
The excess phosphorous oxychl ori de
The BCT/EBU/tIFING sol id

was filtered off and dried to give the title conpound as a brown solid

(13.86g9). "HNWVR (CDC13) 8 7.82 (1H m, 7.96 (2H. _m. 8.03 (1H d), 8.21
(1H, o). NBebddRE +) founstridiyk) = 198; C9H51{$§,§‘42N requires 197. 20 WO
02/ 30 610 | Tnternmediai@ BZ1 4- cl or o0 ne CI N
Allyl BT %E"(’J%“# 2 equiv) waskadded o|/321 EH R 2] el ROREY)-
sodi um hydrireraide 3. 83, 1. i i spe‘i"é‘ioéiﬁel n m ner aI oil) in
di met phyl f gr mam de (120n1) 0C.| The reaction m xture 5 Was
stirred fgr 20mn prior itg |ng dropvv| se tjo a solution of
214_d chl rnruu nol-i-ne lln ( 269, 1 r1||| \l\ -n—di n‘g_t_hy_]__f_g_;_n;a_m_je
(80mL) B2 @C&-Dsﬁuplfowrmgi at anbi eﬁﬂhbmﬁi}aé?r @tdudifuaqemdhemiiy ht The
sol vept wasréMiapor at ed and t he reS| ‘ qrtitduempdinbiafeween wat er and et hyl
acetate, tlhe organic phase w evapor at ed. Chr omat ogr aphy
(silica, tioluene) gave tlhe rrpound as| an off white solid (13 h6Q) .
1H NVR (CD)C13) 6 4.77 (2H N¥, 5.30-5.57 (2H, m), 6.08-6.20 (1H, , 6.73
(15 o) ,247D Rokebbleym]. 7- 71 (TR G0 7.92 L&t} o B ddinkdh
(APCI ) T 0 i é#"fyzzo C12H103561 M reqfulli %oro 1 é : ngawate B2
-4-Al |yl ox r‘fm ‘°2 3 di f1 uor obénzyl t hi o nol j AlYDapinpling N 2,3 Di f | uor obenzyl
mer capt an (I nt. BZ) (29, 1. Nas~ added dropwi se to a suspension of
sodi um 15 hydri de (0. 477g[I % di spersi on in mneral oil) in
di et pyt-for-ram-de \\JUIII) uhder at-¢ ’I o.L €+ The—teacton—xttre—was
stirr eél‘forz -BloerpbenzBef orle addi ng d se t o HCBlerut-(%o@-throrephenylly| oxyy 2-
chl or pqui ndiremide (1 nt. B21) F( 2. 4997 i v) i ethydliqnablmel f or mam de (30ml) at
0C and stijrring was cont ptee ént tenperature overnight. The
sol veht was evaporated an e residue partitioned between water andethyl
acet at-e-—the organi mew
(silicB1520-Chlaropmtzylol /| t ol uene) gave the tliAthloma:Zr@e(l?nFrdhm@hanyl)eff white
sol i d| (2. 2683mide H NVR (GDC13) 6 4. 4 ethy‘:_y 3thomed3 (2H, m), 6.06-6.17
(1H, M, 6.54 (1H, s), 6 &Q (L} N (2H , 7.65 (1H, -dt), 7.90
(1H, dd), {8.11 (1H, dd);| M5 PCl +) Nound (M+1l) = 344; CLl9HLI5F2NCS requires
343. The fiol |l owi ng internediafe was prepared by the met hod of internediate
EZil:l hims Frizzwrﬁﬂi&o& [) uct ulrehNa;Te B23 I nt 45842¢hlom-2 ~(2-(2,3,4-trifluoro- S N
- y| oxy robenzyl ¢hio)q ne 4- mer capt an
I nt er redi gt nz%gdrg Z&% yil Xyt 2- oro he% ?ﬁﬁ@@ﬁgr{? di hydro-5
H- [ 1] pyri ndi ne-1 - oxi de F 3
F
B17 | 3-Fluorobenzyl I 4-Chloro-2-(2-(3-fluorophenyl)-
bromide Z O ethyl)quinoline
F X
o
Intermediate B20 — 2,4-Dichloroquinoline
|
f%@
NS
Cci” N
A mixture of 2,4-dihydroxyquinoline (14g) and phosphorus oxychloride (40ml) was heated to reflux
overnight. The excess phosphorous oxychloride was evaporated off and the residue poured over ice. The
5  resulting solid was filtered off and dried to give the title compound as a brown solid (13.86g). 'H-NMR

(CDCL) & 7.82 (1H, m), 7.96 (2H, m), 8.03 (1H, d), 8.21 (1H, dd); MS (APCI+) found (M+1) = 198;

C9H535

CLN requires 197.
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WO 02/ 30904 PCT/EP01/11610 The title conpound was prepared from

I nternmedi ate B7 and 2, 3-di fl uorobenzylthiol by the nethod of |Internediate
B8. | nt ew@dr/ames B25- 2- (2, 3-Di fl uor obenzyl t hi 0) - 1- oxy- 6, 7pdi/Bparaed
H[1]pyrindin-4-of F SN/ O5 The title conpound was prepared from

I nter dlate Internediate B9. Internedi ate B26 -
3- azai ‘&E“HF%"‘%F.%&E %’g‘?@ebgﬁﬂwoqqmﬂ)‘“é stirring solution of

2, 3- pyrixdingdi car boxyl i ¢ anhydride (100g, 1 equiv) in anhydrous

t et rahydrof ura (1L) was added dropw se under argon at 38-46C over 1.25h
azidotri | ane (97.9 m, 1.1 equiv). 10 The tenperature was

mai nt ai ey -50C for a further 2h then the m xture refluxed for 30 mn,
cool edéélo anbi ent tenperature and ethanol (43 nm, 1.1 equiv) added

dr opwi &1 &gphek (7,1, ASZD V) Weypdded dserwiserip p@uspgrmqn@fwalsarmmdam@emm Eequivgs
filter €8 digstsin immiheth piddn dinethyliforenatdive (120nlpurciengaguang 0409 Orhé @actichniNMVR

(d6s DVW stﬁrea f&@ﬂgnrﬁﬁlof ﬂoﬁddlﬂz dro§w§9t08d s%ﬁméru)'f 2 4191)31’1101%:1 51 zlng %5‘0) (ngcig Jrl' 3
1H b H 3
E 1, 3] o 'é% ) i H%rﬁ: W&n@dei%%ﬁ% q/% 1ﬁ}/n|%bv\{aﬁ c%;ntljm?e [t axhgler‘lafemperature overnight.

3-amn %S%ﬁ:fl hYsierpRomidad S cesidge Rartitigned P%Wef‘gl water ard ey layetain dheswghiniem
hydr ox Perse (as &g angovaporatadroliromatogtaphy dsilioeatoluasd) guve(théuirk)compsunt @auesit at

r ef | ux whisé soliahil 3. 5dg¢erL1kIMRS(@bmm4W§2H @1?05/@015 SPOIBREHG 05 @_f@(lﬁr wde -Bolgd was

di $§0| Yedlsh (e of 7 G, 7304152 9 X06N fur k5 Wy EM b b LB Gl uene,” 30
%‘ﬁg stirring (4 a 30Ain the

preC| plf Qrﬂuirfse%l d of f, washed with 20 water and dried to yield the

title conpound (0. 44q). 1H NMVR (CDC13) 6 2.5 (3H, s), 6.7 (1H s), 12.5

(1H  spterthRidtfBE2 -t)4-fm 0gl- ﬁ%ﬁafﬁ%)obenz}ftﬁnoyéﬁﬁ)lﬁ: gl lowi ng internedi ates

wer e prepare by the ne hod of I nternedate No. Structure Nane
1Ht hi eno[ 3, 2- 1,3 Joxazine-2,4-dione S B31 | / O01N) 22 WO 02/ 30904
PCT/ EPO1/ 11=1610 ienof 2, 3- d][1 3] oxazine-2,4-dione B32 ' I ) ONS

2,3-D1ﬂuorobenzyl mercaptan (Int. B2) (2g, 1.1 equiv) was added dropwise to a suspension of sodium

15 hydride (0.477g, 1.05 equiv, 60 % dispersion in mineral oil) in dimethylformamide (50ml) under argon at
0°C. The reaction mixture was stirred for 20min, before adding dropwise to a solution of 4-allyloxy-2-
chloroquinoline (Int. B21) (2.49g, 1 equiv) in dimethylformamide (30ml) at 0°C and stirring was
continued at ambient temperature overnight. The solvent was evaporated and the residue partitioned
between water and ethyl acetate, the organic phase was dried and evaporated. Chromatography (silica,

20 2:1 petrol / toluene) gave the title compound as an off white solid (2.26g). 'H-NMR (CDCl,) 5 4.68 (4H,
m), 5.34-5.53 (2H, m), 6.06-6.17 (1H, m), 6.54 (1H, s), 6.96 (2H, m), 7.41 (2H, m), 7.65 (1H, dt), 7.90
(1H, dd), 8.11 (1H, dd); MS (APCI+) found (M+1) = 344; C;sH;sF,NOS requires 343.

The following intermediate was prepared by the method of intermediate B22:

No. | Precursors Structure Name
B23 | Int. B21, A 4-Allyloxy-2-(4-fluorobenzylthio)quinoline
4-Fluorobenzyl V
mercaptan X ’
F

Intermediate B24 — 4-Allyloxy-2-(2,3-difluorobenzylthio)-6,7-dihydro-5 H-[1]pyrindine-1-oxide
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H 1H-thi eno[ 3,4-d][ 1, 3]oxazine-2,4-dione B33 rz:~S O N 2-nethylthiazolo
[4, 5-d] [ 1,3 ]Joxazine-5,7-dione S B34 /> 01):N

2- met hyl 30 82/8li9by/dr opyr azol o[ 3, 4-d] [ 1, 3] oxazi ne- 4, 6- di onePCBBB0IN1&0ON N

2- (4- met hoxybenzyl ) -2, 7- di hydropyrazol o[ 3, 4-d] [ 1, 3] oxazine- ' - 4,6-dione
B36 0 N NN H Owe 4-fluoroisatoic anhydride B37 ON F The follow n

i nt er mEkef tileesmpping Wy rpraresdrasy Intorraedinsg Bbendak3-Vidy erebenae thil &y Fb@rrn@,thoqf@? . Lett.
243 ( 10¥bhediattNB8. Structure Nane 5-ethyl-3H[| ,3 ]oxazine-2, 6-dione B40
O N 4,5-dinethyl -3H[1, 3] oxazi ne-2,6-dione mm~ B4l Ol~ 1N Internediate
B45 - 1,5,6, 7-tetrah drocyclogentg&&} [1,3£oxazine-2-4-dione ONH

Tet r anitiermediata B23—Fa(2 31D BlgprpbenzyWhjo)-1-pxyxty-diyduesS df-Umyrindin-4oh, 50| uti on of
1-cycl opentene- 1,04 5 di carboxylic anhydride (1.33g, 1 equivVv) in

di chl or onet hane Opg) and the m xture was warnmed to 35C. After ca. 4h gas
evol utionfhad cfasf Et hanol (1 equiv) was added and stirring continued
for 10m e’ sol vent was renpved in vacuo and the residue
triturat

with e her to obtain the title conmpound 23 WO 02/ 30904
PCT/EPQ1/ 11610 (0.74g). 1H NMR (d6-DMSO). 6 2.00 (2H m,. 2.47 (2H, m,
2.68 (P tltw)@mnornéweﬁmsp%?dkéw? Infaemedigte 29 by thems 0% R IpjermediaieBS. o7 17 NO3
requires 153.

Intermediate B26 — 3-azaisatoic anhydride

O
=
ioe

To a stirring solution of 2,3-pyridinedicarboxylic anhydride (100g, 1 equiv) in anhydrous tetrahydrofuran
(1L) was added dropwise under argon at 38-46°C over 1.25h azidotrimethylsilane (97.9 ml, 1.1 equiv).

10  The temperature was maintained at 45-50°C for a further 2h then the mixture refluxed for 30 min, cooled
to ambient temperature and ethanol (43 ml, 1.1 equiv) added dropwise. On stirring for 16h an off-white
solid was obtained which was filtered, washed and dried, to give the title compound (90.7g). lH-NMR
(d-DMSO) & 7.25-7.35 (1H, m), 8.30-8.35 (1H, dd), 8.65-8.7 (1H, dd), 11.3 (1H, brs)

Intermediate B30 — 6-Methyl-1H-thieno[3,2-d][1,3]oxazine-2,4-dione

15 H
Methy! 3-amino-5-methylthiophene-2-carboxylate (2.0g, 11.7 mmol) and sodium hydroxide (0.89g, 22.2
mmol) in 1:1 dioxan/water (40ml) was heated at reflux for 18h, then the solvent was removed in vacuo.
The crude solid was dissolved in water (30ml) and phosgene (15ml, 20% solution in toluene, 30 mmol)
was added over 10min with stirring. After a further 30min the precipitate was filtered off, washed with
20  water and dried to yield the title compound (0.44g). '"H-NMR (CDCls) § 2.5 (3H, s), 6.7 (1H, ), 12.5 (1H,
s); MS (APCI+) found (M+H-CO,) = 140.

The following intermediates were prepared by the method of Intermediate B30:

No. Structure Name
1 H-thieno[3,2-d][1,3]oxazine-2,4-dione
S
B31 j\ l
0" N
H
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The follow ng internedi ate was prepared by the nmethod of Int. B45 No.
Structure Nanme 5,6,7,8-tetrahydro-|H benzo[d][1, 3] oxazi ne-2-4-dione B46 O
N I nt er nodd a2/309B60 - Et hyl (2, 4-di oxo-4H- pyrido[ 2, 3-d] PCT/EP01/11610

[1, 3] oxazin-1-yl)acetate O N N5 CO2Et A 2:1 mixture of 3- and

6- azapsat-ot-e—aphydrtte—{3-55¢—21—6—mel)—{-Synt-hest-s—1982,—11, 072} was
added| portionjise to a susp@hé’rthmnflﬁ 3~§ﬂid13]9m2med3r4 dl@nf(o 959, 60% i n oi |,

23.8 ;?jz) in 40mL) . After stirring for Ih, ethyl bronpacetate
(2.64mtL, 23. was added. The reaction m xture was stirred overnight.
The spl vent wagi renoved undef reduced pressure. |Ice/water was added to the
residue and 100stirred for |h d was colTected]b
. . . 1H-Wnd[$; y
filtrpation with wate 12 (ﬂr[ gi[ib qaﬂe\%%gﬁlﬁ% at 40C. The product
was a| B3B m xfur the[2,3d] and the [3,2-d] isoners. 1H NWVR datajof

the tjtle ¢ 1H- NWR (¢@6-DVSO) 8 1.21 (3H, t), 4.18 (2H, q), 4.92
(2H, B+ |—dd)-—8-4 (- H—dd) 87 1H—dd) N5 (APCL+) found
(Mrl) | = 25.L; " cILHLON205 requ @@tIB'B@aZOTMé,S{d][ﬂJ3®xwmai)iﬂddmcouI d al so be
pr epaf 4b‘ t lowi ng nethod: 15 To a stirring mxture of 3-azaisatoic
anhydride (I ) (84.36g] 1 equiv) and N, N- diisopropyl ethylam ne|(94

m, 1,05 equi v)-l in N-nethyl pyrrolidone (420 mM) was added dropw se under
argon| at 45-500Q, et hyl bronpag: >, b L,V ter at 50C t he
m xture was (ice Dbat ?%5%?\%2%11 'Oggézoefrﬁ;’u%%é@xamf'%l}’\g/:aé%lreous

stirr) Mp5 The] soli (N-whi ch pr ecipitated was filtered, washed w th water and
partitioned éh ethyl acetate and saturated aqueous sodi um bi car bonat e.
An i nsel-ub soh-i-d-was f' t-ered-of-f—and-di-scarded-and-the ethyl acetate

| ayer| was hed a %vm t h sat ur a4 thethoxlibemy), Bdihjpbomtraplofl,4-d1il,3 Ne2Bex) | and
e e

evapor at ed due was tapldiyneted with a 1:1 m xture of ether / [ight
petro ’B3f6' =Nvashied and dried to give the title conpound as an
of f-white sol yi eI 0g). The follow ng internedi ates were prepared
by the net hod of Inte at 2 B50: No. Precursor Structure Nane et hyl
(5-ethyl -2, 6-di oxo-6H [ 103 oxazin-3- yl)acetate ! B51 Int. B40 ON COQEt 24
WO 02/ 30904 PCT =gtﬂ)ﬂm(5gmé agh}ygrﬁhpyl 2, 6-di oxo- 6H—
[ 1, 3] pxazi n- COCEt et hyl

7-f1 up®B372| 4- _d] [ 1,3 ] oxa2| n-1-yl) acetate

The following intermediates were prepared by the method of Washburne and Pérk, Tet. Lett. 243 (1976):

No. Structure Name
5-ethyl-3H-[1,3]oxazine-2,6-dione
B40 j\ |
0" N
H
4,5-dimethyl-3H-[1,3]oxazine-2,6-dione
B41 i I
o N
H

Intermediate B45 — 1,5,6,7-tetrahydrocyclopenta[d][1,3]oxazine-2-4-dione

20

O~ 'N
H

Tetramethylsilylazide (1.28ml, 1 equiv) was added dropwise to a solution of 1-cyclopentene-1,2-

5  dicarboxylic anhydride (1.33g, 1 equiv) in dichloromethane (20ml) and the mixture was warmed to 35°C.
After ca. 4h gas evolution had ceased. Ethanol (1 equiv) was added and stirring continued for 10min,
then the solvent was removed in vacuo and the residue triturated with ether to obtain the title compound
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B53 Int. B37 OINi i F COOEt ethyl (6-nethyl-2,4-dioxo-4H 3

thieno[ 3,2-d][1,3]oxazin-1-yl) acetate | 3 B54 Int. B30 ON ~COCEt ethyl

(2, 4- di owoo 428090hi eno[ 3, 4-d] [ 1, 3] oxazin-1-yl) acetate B5BCT/EPII/BER S O N

~COOEt et hyl (2, 4-dioxo- 4H—thi eno[3 2-d]- j [1, 3]oxazin-1- yI) acet ate B56

Int. B31 O N COCEt eth % - di oxo-4H-thieno[ 2,3-d]- [1, 3] oxazin-1-yl)

acet at @ 7887 “H"MREdeDYl 00 €23bme), 2.¢7 @y, 26 Ry my 118 (1, dar@xMSz(HP@ é

t hi az ofoaddi(MATH: [ 32; B} oM eBirequikesylls3. acetate B58 Int. B34 ON N ~COCEt et hyl

(2-met hyl - 4, 6-di oxo- 2, 4-di hydro- N- pyrazol o[ 3, 4-d1[ 1, 3] oxazi n-7-yl)

acet atgpe tﬁﬁ&vxhé‘ﬁlterﬁé’tﬂatgvb hrOParePHNRHe n%ttﬂ'bli'of Int. B45

(2- (4- met hoxybenzyl) - 4, 6-di oxo- 2, 4-

di hydfFQpyra , 4-dJ 11, 2|n7yl) - BGOInt B36 O N N acetjat e COOEt

W 25 ]3\% GZ%%J ) PCTI’ EPCEﬂ %U o=1-5; G, Ftetratydr o-

cycl opent a[ d] [ 1, 3] oxazi n- §6\ﬂ§te§@¥¥@5’ré{%‘iﬂ° 113]03%“@ f-djone

B46 |
oj\}r:il

.1(

Intermediate BS0 — Ethyl (2,4-dioxo-4H-pyrido[2,3-d}{1,3]oxazin-1-yl)acetate

CO,Et

A 2:1 mixture of 3- and 6-azaisatoic anhydride (3.55g, 21.6 mmol) (Synthesis 1982, 11, 972) was added
portionwise to a suspension of sodium hydride (0.95g, 60% in oil, 23.8 mmol) in DMF (40ml). After
stirring for 1h, ethyl bromoacetate (2.64ml, 23.8 mmol) was added. The reaction mixture was stirred
overnight. The solvent was removed under reduced pressure. Ice/water was added to the residue and

10  stirred for 1h. The resulting pink solid was collected by filtration, washed with water and dried under
vacuum at 40°C. The product was a 4:1 mixture of the [2,3-d] and the [3,2-d] isomers. IH.NMR data of
the title compound. IH-NMR (de-DMSO0) 8 1.21 (3H, t), 4.18 (2H, q), 4.92 (2H, s), 7.45 (1H, dd), 8.47
(1H, dd), 8.77 (1H, dd); MS (APCI+) found (M+1) = 251; C;;H,0N20s requires 250.

The title compound could also be prepared by the following method:

15  To a stirring mixture of 3-azaisatoic anhydride (Int. B26) (84.36g, 1 equiv) and N,N-
diisopropylethylamine (94 ml, 1.05 equiv) in N-methylpyrrolidone (420 ml) was added dropwise under
argon at 45-50°C, ethyl bromoacetate (57 ml, 1 equiv). After 16h at 50°C the mixture was cooled (ice
bath) and water (560 ml) added with vigorous stirring. The solid which precipitated was filtered, washed
with water and partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. An insoluble

20  solid was filtered off and discarded and the ethyl acetate layer washed again with saturated sodium
bicarbonate, dried (N2,SO,) and evaporated. The residue was triturated with a 1:1 mixture of ether / light
petrol, filtered, washed and dried to give the title compound as an off-white solid, yield (56.0g).

The following intermediates were prepared by the method of Intermediate B50:

No. Precursor | Structure Name
ethyl (5-ethyl-2,6-dioxo-6H-[1,3]oxazin-3-
B51 | Int. B40 j\j]/\ Yijacetate
) 0" °N
kCOOEt
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COCEt ethyl (2,4-dioxo-5,6,7,8-tetrahydro-IH benzo[d][1, 3] oxazin-3-yl)
acetate B62 Int. B46 OIN COOEt Internediate B70 -

5- (2, 3-diwoopswphenyl ) - 3- oxopent anoi ¢ acid tert-butyl estPCeT/E®IOY610F F To
an ice cooled stirring suspension of sodium hydride (1.96g, 49.1 nmol, 60%
dispersion in oil) in dry tetrahydrofuran (100ml) was added dropw se under

an argon at m)sphere tej\-r?utyl acet oa%g;yg eSélz]eéanl;_ 6-@104(6 .ol ) . | After a

further 15m n- bu um (18. 7mi L M in hexanes) was
added| g0 )‘mb n| ng the readth 81%”‘%%‘%?%“}3& et?% bel ow 10C.
2,3-D f enz b@o de~(11.08g, (53.5 mmol) was added dropw $e 20m n
| ater; then the mxture CjO%yvedto vwarmto anbient terrperature After a
\
g

f ur t her—t5m-n—thereactsommxture—wa UUI ed—onto—a-f-xture vat er
(150 ) and glacial| aceflic acid (1d I}Y 7'@3&?TPé’c‘i"é‘GX‘34ﬁ1bﬁ%?§[mlt3ﬂr ot hyl
acetate and the conblﬁdl act s waghxedn-Myl)lacgtatt ur at ed sodi um 10 hydr ogen
car bond®B { ksBXr i n[av@ j SO4) |and evaporated to a yel | ow oi

Chr omat ogr aphy (fine silica, ethyl lacetate-light petrol) gave the title
conpound as a yellow 0il ,COHEEI d 9.08g (71% . "H NVR (CDC13) b 1.45 (9H,

s), 2/84-2]91 (2H, Im, %ioo (2H, et (6-BetBA-A Rhloxshi- 6. 92- 7. 04 (3H, m).
S

I nterpediate B71 - . :
(3-t ef tgdaut g MERr bonyﬁ\net = -[2-(2,tglfaréﬂ[%’lz'ﬁig}’Sl)oﬁaezﬁ?flljygtaﬁ%/t?'f-4-o 0- 4H

[ 1, 8] | napht hyridi n-| Oyl'Yacetic acid |ethyl ester O tBUONN F COO Et 15 F
To a stirring suspen5| 0 CQJOE§od| um hydri de (0 562g, 14.06 mot, 60%

di spefstonrnort)y - mdgy BDVEF (50t v ueu IU[JWI SE

5-(2, B-di f | uorophenyl ) - B- oxopent anoi|c® ﬂé’ﬁ&eﬁ 5181“1 ester (Int.| B70)
(3.63g, 78 mol ). Af tlers10mi n, thieno[3,4-d][1, 3]oxaz1n- -yl) acetate

(2, 4- ji%@ M%rl dog 1, 3] oxaai n-1-yl)acetic acid ethyl ester (Int.

B50) {(3.21 g, 12. 78 mng was added and the m xture stirred for {16h. The
sol vept was evaporated QEhe 20 residue treated with saturated!aq.

ammoni{ um chl ori de and extracted 3 ti|reagl W 4-bioed-flthiaefd,adge. The |[conbi ned
extracts were washe ine, dri qql3§ naRdagoncent rat ed. ,
Chr omatpgyr aphysyfin ﬁill , ethyl jacetate- Ilght petrol) gave the title

compound as$ a light| B (@josolld yield 1.889 (3 1%9. 'H NWR:(d6-4DVBO) 5
1.31 (3H, t), 1.63 (9H, oe2. 95-3.03 (2H, m, 3.08-3.13 (2H, m, 4.27 (2H,
q), 531 2HS) T OIS T II(3H ) T L 39 7 198 b/tj / (2H, n.
25 The title conpound whs al so nade ?hyfﬁé H1gK9- %@%&“%%ﬁ])
02/ 30904 PC]'/ EPQ1/ 116 R 1,3]Joxazin-1-yl) acetate
B57 Int.B32 | AN ~s
kCOOEt
ethyl (6-methyl-2,4-dioxo-4H-
thiazolo[4,5-d][1,3]oxazin-1-yl) acetate
‘B58 | Int. B34 j\)jj[ )
COOEt
ethyl (2-methyl-4,6-dioxo-2,4-dihydro-
i = N— pyrazolo[3,4-d][1,3]oxazin-7-yl) acetate
B59 | Int. B35 07 N =N
§
COOEt
ethyl (2-(4-methoxybenzyl)-4,6-dioxo-2,4-
j\ j N dihydropyrazolo[3,4-d][1,3]oxazin-7-yl) -
B60 | Int. B36 0 r\|1\ N acetate
COOEt
OMe
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To an ice-cool ed sol ution of
I nternmedi ate B70 (63.5 g, |

equi v) i

n

I nt ermedi ate B50 (55. 9g,
di chl oronet hane (700 m ) was added

1 equiv) a

nd

dr opwi se wadss09e4 gon over 45 min 1, 8-di azabi cycl o[ 5. 4. 0] undeEPI/11610e ( 40

m, 1.2 equiv). After |h the ice bath was renoved and after a further 2.5h
the mxture was washed with saturated aqueous ammoni um chl oride, dried
(Na2S™4) and evaporjat e The crude pre t4-doMRSs5,6 ey @er aphed| (fine
silica, ethyl acetdte or onet har [ light petrol to
give | igae I hﬁh95conpqﬁbdl . 279) . 1% d ﬁﬁg@ﬁ3(ﬁ&ﬁ%§SH%%%§?es wer e
prepared by the netiHdd Internedigte B7 1: No. Precursor Stru¢ture Nane
t Bu 2-[2-(2 3- dlfluorop Bﬁgoethyl) 3-tert- . F Ol |

but oxiycarbpnyt=5ethyt=g=oxo=4H—8B7 e. pyT T=yttacetic
acid,| ethy| ester tBu 2- [?th(y§ 24 ‘ﬁ?}f"r%@?’éﬁﬁ@ﬁwr?éﬁhyl) 3-tert- '
O butloxycaf bonyl - 5, 6-§i\ | - 4- ox0-| bBYR[d]iit3]oxBER-3f5 )Ncetate
4H—pyrﬁ%?n-hm§%Paceté < ethyl gster ~COOEt tBu

5-[2-{(2, 3-difluorophenyl)ethyl)-6-tdgrt- 6 O

but oxiycar bonyl - 2- net hyl - #O8%b-7H B744 Int. B54 F N

thieno] 3, 2-hb (i di n- cetic agcid, ~COOEt ethy| ester tBu

2-12-( %’“HPL‘F%%roo—héﬁfﬁ?{)dﬁm?ahegﬁf'éﬂ@peflm“#‘cGc'g tﬁ%’f’%@%‘&‘?’bonyl - 4- ox0- 4H
B75 Int. B55 dthyeno[ 3, 4-b] pyridin-1-yl]acetic acid, ~COOEt ethyl
ester LBy 2<] | f1 uorophenyl )ethyl )-6-tert- E~ Ol S~

but oxyonyl 2-met hyl - 7- oxo-7H B76 Int. B58 F IN N

t hi azol gl 4,%-b] pyridi n-4-yl]acetic acid, COCEt ethyl ester t Bu

2-[6-(2,F3-di fluorophenyl)ethyl)-5-tert- F O
but oxyfa4Ren¥doted sﬁ&%hé"?xﬁs% 518 6f blitunB ridd .06 839, 1mhbiN0% Nspersion in oil) in dry
pyrazo Ietcr)eihytlro lrp (X 66& Pas ad)ﬁ:c; aa}&%'lse urid! agl 'argon atmosphere fert-butylacetoacetate (7.4ml,

5  44.6 mmol). After a further 15min, n-butyllithium (18.7ml, 46.8 mmol, 2.5M in hexanes) was added
dropwise maintaining the reaction temperature below 10°C. 2,3-Difluorobenzyl bromide (11.08g, 53.5
mmol) was added dropwise 20min later, then the mixture allowed to warm to ambient temperature. After
a further 15min the reaction mixture was poured onto a mixture of water (150ml) and glacial acetic acid
(10ml), extracted 3 times with ethyl acetate and the combined extracts washed with saturated sodium
hydrogen carbonate then brine, dried (MgSQ,) and evaporated to a yellow oil. Chromatography (fine
silica, ethyl acetate-light petrol) gave the title compound as a yellow oil, yield 9.05g (71%). 'H NMR
(CDCls) & 1.45 (94, s), 2.84-2.91 (2H, m), 2.95-3.00 (2H, m), 3.35 (2H, s), 6.92-7.04 (3H, m).

10

Intermediate B71 — (3-tert-butoxycarbonylmethyl-2-[2-(2,3-difluorophenyl)ethyl}-4-oxo-4H-
[1,8]naphthyridin-1-yD)acetic acid ethyl ester

15
To a stirring suspension of sodium hydride (0.562g, 14.06 mmol, 60% dispersion in oil) in dry DMF
(50ml) was added dropwise 5-(2,3-difluorophenyl)-3-oxopentanoic acid tert-butyl ester (Int. B70) (3.63g,
12.78 mmol). After 10min, (2,4-dioxo-4H-pyrido[2,3-d][1,3]oxazin-1-yl)acetic acid ethyl ester (Int. B50)
(3.21g, 12.78 mmol) was added and the mixture stirred for 16h. The solvent was evaporated and the

20  residue treated with saturated aq. ammonium chloride and extracted 3 times with ethyl acetate. The

combined extracts were washed with brine, dried (MgSO,) and concentrated. Chromatography (fine

silica, ethyl acetate-light petrol) gave the title compound as a light brown solid, yield 1.88g (31%). 'H

NMR (d6-DMSO) 5 1.31 (3H, t), 1.63 (9H, s), 2.95-3.03 (2H, m), 3.08-3.13 (2H, m), 4.27 (2H, q), 5.31

(24, s), 7.01-7.11(3H, m), 7.35-7.38 (1H, m), 8.67-8.71 (2H, m).

25  The title compound was also made by the following method:
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LCOOEt ethyl ester tBu 2-[2-(2,3-difluorophenyl)ethyl)-3-tert- B78 Int.
F Ol butoxycarbonyl-4-o0x0-5,6 N trinethylenepyridin-I-yl]acetic acid,

COCEt et wdorsmes tBu 2-[2-(2, 3-di fluorophenyl)ethyl) - 3-tPCT/EPH/D610

but oxycar bonyl - 4-0x0-5,6 B79 Int. B62 F NIl (

tetranethyl e yridin-1-yl]acetic acid, [I1_z COCEt ethﬁl ester 27 WO
02/ 3096 angg:pqx_:%@fplygmqf intprRiediate BJP é%569g389qu1\7} and intermediate B70 (63.5 g, 1 equiv) in

5- ( 2, 3dichiléromethopl{@iyh]) was aikdepdnpvasoinderatgon ovbriflmied 8ediazabi€ydo[§.4.0Fandec-7-
Prepar gd éid A1 elehiil). 2R PRHE IR LN Ris fhRyvaPind AfterQf fudid 2. 5B AR mixdteMdR ( CDC13)

S 1 2 gl‘flfﬂ% at%paaqtﬁeoQ%QTﬁnoE rﬁrg?llbng’e éged((i{lla'zSé ? dnd evap%ra e% Thqurhde prc? uc7 07

56 (VzaS(ozroglaamaPWr@%%w 3@9 HSF}/*’}G -gickloropgtharsk s Fitypipd with Jight petrel tojgitig
ropyr athetite ¢odypdurisl] (8@97g)di n- 7-yl ] acetate F F N N N - “COOEt Ove To sodi um
hydride (0.315g) in dry DW (8m ) at OC under argon was added a sol ution of
i Nt er neigH Bl @vinBAkrhellidgYerd treghied bihe hdRdd)of ditematiisR B7Af ter stirring at 0OC

B61

for 30mn, a solution of internediate B60 10 (2.82g) in dry DVF was added
and t hgem "i)HJc st | ogyp,gct‘;,g warmto, roopnhgeperature. After 4h at|room
t enperature; T 1T 5 t T gt edar m-chiori de
sol ut}j on apd ext rac tgl[i&#ﬁ‘g %TBPmPﬂgeé‘y et s were
dri ed| over S an - oo beyeSstykdveo-ifve an oil that
was chPBnat B§Bphed T i spyaRe]-gljacetid 2w, ethyl et2r 3g) | A portion
of thjs material ( was stirred at roomtenpetrature for
4h, then _evaporate on_of 15 the residue. was._added to
di phenyl ether (5ni 1-qu- (24D diflnoropHeeyi)etigdt R@r+and pour ed
into | hexape. The p By, lggx}@;rf,o 19 sWARL _4VBX16h hexane to
obt ai pBthe| tot.tBse con C ;ﬂ( g 2H m,
3.01 (2H, M), 3.81 %ﬁ)"ﬁr‘@% & e%g?c“tif‘*ﬁf SIS s),  5.96
(IH B8), 6,88-7.10 d), 7.88 (1H, s). Internediate B92
20 bop i a1 LT e LT Rty SO 279! 0L 3. 4-1 -
butoxycarbonyl-2-methyi-7-o0x0-7H-
B74 | Int. B54 thieno[3,2-blpyridin-4-yl]acetic acid,
ethyl ester
2-[2-(2,3-difluorophenyl)ethyl)-3-terz-
F O | s butoxycarbonyl-4-oxo-4H-
B75 | Int. B55 F N thieno[3,4-blpyridin-1-yl]acetic acid,
kCOOEt ethyl ester
Bu 2-[{5-(2,3-difluorophenyl)ethyl)-6-terz-
F O B S/>___ butoxycarbonyl-2-methyl-7-oxo0-7H-
B76 | Int. B58 F N~ N thiazolo[4,5-b]pyridin-4-yl]acetic acid,
kCOOEt ethyl ester
Bu 2-[6-(2,3-difluorophenyl)ethyl)-5-tert-
F O | N— | butoxycarbonyl-2-methyl-4-oxo-47-
B77 | Int.B59 | F NN pyrazolo[3 4-b]pyridin-7-yl]acetic acid,
k ethyl ester
2-[2-(2,3-difluorophenyl)ethyl)-3-tert-
butoxycarbonyl-4-0x0-5,6-
B78 | Int. B61 trimethylenepyridin-1-yl]acetic acid,
ethyl ester
2-[2-(2,3-difluorophenyl)ethyl)-3-ters-
butoxycarbonyi-4-oxo-5,6-
B79 | Int. B62 tetramethylenepyridin-1-ylJacetic acid,
ethyl ester
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INl H "COOEt A mixture of Int. B91 (0.48g) and TFA (50nl) was heated at
reflux for 17h, then the TFA was renoved in vacuo. The residue was

ext ract edavow/bnooé chl or onet hane, and t he conbi ned extract SPEERER01/11610

chr omat ogr aphed (silica, 10% net hanol i n di chl oronet hane) to obtain the
t|tIe corrpound as a dark solid 25 % 649 . 1H NVR (CDC13) 6 1.27 (3H,
t) ertnmqmtfrﬁw 37 §42.g-gifluoxyphenyly3- oeignqnt%ryw agidgthyloster s) 6. 01 (1H, s),
6 95 7 09 (3H y 8.24 (1H, s). 28 WD 02/ 30904 PCT/EP0O1/11610
d e BO3

-5-(2- 3 D| fluor 85thenyl )et hyl)-3-(pyrazol - 4-yl am no) pent - 2- enoi ¢ aci d

et hyl F EtO2CNH F I~ HA4-Ntropyrazole (3.55g, 1 equiv) in ethanol
(150ml rvas hydrogenat ed over 10% pal | adium on charcoal, 5 then the

cat al ygt, aii?d(?

sol ven§ Wﬁ% Lthoégggl(ggétﬁizgé fgfg%g;tg]edﬂ% g 0@9&% c "ac g ?%f%g

added B”t3n Jrig %Zt 3 0C under argon for Et hyl

acet ate was added and the solution was washed with aq. sodi um bi car bonate,

drigd Iﬁa%eﬁvmlmhyn%qm 9—9&%%h@§jﬂeﬂﬁrﬁa2 el .ﬁ&h ,@g@gw@zﬁm

acet at 1 el und as a  pale solid (5.7 56% . 1H NWR
(CDCl 3?‘}‘@1’1’%@1‘(%@&6‘{]5’““5 Zsyql?*%?ﬁt t), 2.80 (2H, t), 4.15 (2H q), 4.74 10
(1 H s), 6.78 6.95 (2H, m, 7.46 (2H, s), 9.75 (1 H s), 11.1 (1
H br s). el nter e B94 -

5-(2-(g, 34D fl uaro )ethyl) -2, 4-di hydropyrazol o [4, 3-b] pyridin-7-one

| it erred) at 3 (6.7g) was added portionwi se to refl uxing

o) Bagoﬁe g was continued for | h. After cooling, the

m xture was poured into heggpe and the precipitate was filtered off, 15

washed_w t h hexane drie 78% . | H.N 6289
(20 S gt a3 O3S gt %ffq?l\iﬁge@?at%ﬁgpf&frafé syl ohlogbipkmigaic 1) 7
(1H, b 7(§§2 23gBin dry(AM! (qual) drppwispt Afterstiriag at 895or-30min, a solution of intermediate B60

7- Ghl o(2825) mmf;(WBavds fdded miapthe mydtyre tllfomell 1 Pwdkrmdd sk Bpperamel A fter 4h at room

[4,3- bieHﬁSEﬂaﬂkenﬁle rrfxn'l\le E/al\gbur&l int0 sBurhled %@un@fnuffn%hl%hﬂ@@hﬁﬁ)ﬁ a@&nﬁé{ecﬁ\gl}h and

h
phosph etz T C%n?b e gxtra(c Were} dn\Mcil o&er%gs‘%g and eva%ca'atgo?x]uncfgr I‘egl(l]dﬁg p{%sur ngfr\afégnelsﬁ to

hosphoras™ ox
5@“ eP o that wghlpméfegwlwﬁ og é’d%&ﬁl bT%gadéﬂaﬁl@w oth@-3g} o pertiomefthis gaieElt ed i nt o
et hyl @c®gpindFan(fml) mes gicted attosmdenmechtaathr 4 \izpergoededto dobesai A potiendf t | e
CoPOUthd rdsHub Gas 2368 to diblibr)Metndr CEXl) Ikatdd B retBix (F4HA0miR), thef c88ed’arld §ohirddinto
hexane. The precipitate was filtered off and washed with hexane to obtain the title compound. IH-NMR
(CDCh) 6 1.27 (3H, 1), 2.81 (2H, m), 3.01 (2H, m), 3.81 (3H, s), 4.25 (2H, q), 4.93 (2H, s), 5.27 (2H, s),
5.96 (1H, s), 6.88-7.10 (5H, m), 7.23 (2H, d), 7.88 (1H, s).

Intermediate B92 — Ethyl 2-[6-(2-(2,3-difluorophenyl)ethyl)-4-oxo-2,4-dihydropyrazolo(3,4-b]-
20  pyridin-7-yl]acetate

A mixture of Int. B91 (0.48g) and TFA (50ml) was heated at reflux for 17h, then the TFA was removed in
vacuo. The residue was extracted with dichloromethane, and the combined extracts were
chromatographed (silica, 10% methanol in dichloromethane) to obtain the title compound as a dark solid

25 (0.23g, 64%). IH-NMR (CDCl,) 8 1.27 (3H, t), 2.85 (2H, m), 3.02 (2H, m), 4.25 (2H, q), 4.97 (2H, s),
6.01 (1H, s), 6.95-7.09 (3H, m), 8.24 (1H, s).
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m, 7.21 (1H, s), 8.34 (1H, s), 11.0 (1H, br s). Internedi ates B96 and B97
- 5-(2-(2, 3-di fluorophenyl)ethyl)-1-nethyl-2,4-di hydropyrazol o[ 4, 3-b] - 25
pyri di n- Wonz3end PCT/EP01/11610
5-(2-(2, 3- difluorophenyl)ethyl) 2 nethyl 2, 4- di hydr opyr azol o[ 4, 3-b] pyri di n-

7- one CH3 F / N-CH3 29 WO 02/30904 PCT/ EPO1/ 11610 A
m xt urlétf‘a*fneﬂwfeeﬁ%e-m%& %é)aﬂ‘(%Ownylietbﬂhﬁwmyra@bdwmln9»@mxz ehoiq acidsghyl2 . 5
equi v)estemd 90% aq. ethanol (15ml) was heated to reflux and a sol ution of

i odomet haneE()JC 82mt,, 2 equiv) in diethyl ether (15nm) was added dropw se
(CARE). After g ’]L,@jl ux a further 2 equivalents of iodonethane was
added, F s continued for 2h. The sol vent was renoved in vacuo,
t he resi was di ssolved in ethyl 5 acetate, and the solution washed with
water, dried and evaporated to obtain a crude m xture of products in a
rati o ‘oNiteeayrazle(3. Shaeleauinkinethang) 4 Wmikwisyydiageatd ovr Ap¥ypallasivni omgharcoal,

di ¢hl chanmkt basiest etdilteraiodt hit.6530 (Eag I1yequily wastaddsdsang déolvbrt whs raaiokiyd ini SONMET

( I nt. @9& (%n@&ﬂrateé— oﬁ% slazld&f“‘iﬁd tHé mlxé‘urg@/ag}?é@ted% 10 6(:%19 er 7.04
Seibyrie By ol ﬁwgéﬁaw@ E8%E ot gLy

6. 90- 7n &qusﬂtedn}?hroma raph}i{sﬂls'c) dic lozmne@@pp/etbgl acem@ siicdided tthet ttlespmpeing pe2 t wo
i sonermlesaiid (onf 56%we d HOYMRQEDEP& I 2OIH, 3), 2 481 (28, DE2B@EEL BOB15 (2H, q), 4.74
5 102- ((ZPCI:I_éQS‘f’é ﬁlﬁr@m@@xmaﬁ)hyhaczk BEbhy 112 s 113'! 'bPny azol o[ 4, 3- b] pyri di n-

- one A m xture of Int 1g),” 2M hydrochloric acid
(10n1) and di oxan (3ml) was heated at refl ux for 4 15 days, then extracted
with dmtqlim@di@tfpeﬁ%a-rréf(ﬁﬁzsmqromylbﬂjhﬂh&4@ﬂaf}dmm¢mh[M-blﬂyeidéxf-m@t s gave
the title conmpoung (1.79). 1H NWR (d6-DVSO) S 2.98-3.14 (4H, m), 4.22 (3H,
s), 6.22 42-7.33 (3H, m, 7.89 (1H, s), 13 (1H, v br s); M
I~ =1290; CL5H1I3F3N20O requires 289. Internmedi ate B99 -

i C ¥enyl ) et hyl) - 2- net hyl - 2, 4- di hydr opyrazol o [ 4, 3-Db]
one FHF NCH3 H 20 Hydrolysis of Int. B97 was carried out by
the method of Int. B98. 1H NMR (d6-DVSO) b 2.82 (2H, n; 3.03 (2H, m,
4. 02 (Biermagjate BOE.7g)wps adged pPrnPoW(szmreﬂsxmgP%he(nmlO% angd be@ing wap, s), 11.5
(1H, wobtinuey forN& Aftékl%ﬁ‘bhlng the mivduré Mad porredIRNO hexahd i3 hSEEhitatwias TiSred SfF,

15  washed with hexane and dried; yield 4.5g (78%). IH.NMR (ds-DMSO) & 2.89 (2H, m), 3.06 (2H, m),

5.81 (1H, s), 7.07-7.36 (3H, m), 7.76 (1H, s), 11.7 (1H, brs), 13.6 (1H, brs).

Intermediate B95S — 7-Chloro-5-(2-(2,3-difluorophenyl)ethyl)-2,4-dihydropyrazolo[4,3-b] pyridine
|

F 2NN
~ O NH
NS

=

N

A mixture of Intermediate B94 (4.5g) and phosphorus oxychloride (90ml) was heated at reflux for 2h,

20  then excess phosphorus oxychloride was removed in vacuo and the residue was poured into water and
basified with sodium bicarbonate. The product was extracted into ethyl acetate and the extracts dried and
evaporated to obtain the title compound (4.6g, 96%). IH.NMR (CDCI) 8 3.22 (4H, m), 6.89-7.06 (3H,
m), 7.21 (1H, s), 8.34 (1H, s), 11.0 (1H, br s).

Intermediates B96 and B97 — 5-(2-(2,3-difluorophenyl)ethyl)-1-methyl-2,4-dihydropyrazolo[4,3-b]-
25  pyridin-7-one and 5-(2-(2,3-difluorophenyl)ethyl)-2-methyl-2,4-dihydropyrazolo{4,3-b] pyridin-7-

one

F =
N

4
pd

29



I nt er redi at e B100

- D et hyl oxosul phoni um 2- (et hoxycar bonyl net hyl am no) benzoyl net hyl i de , 4+
JN 25 EMB@/Iwoea sol ution of trinmethyl sul phoxoni um i odi deCt/88e1/1161045m01)

in DMSO (1L) at 5C was added sodi um hydride (19 49, O. 485rml 60% in oil)
over 0.5h and the solution stirred for a further 0.5h until the reaction

subsi déaixtgrep{intepmediata BY (hdg. hirquiydrodipahydronide (e, A5 |eqw))aaé &9%re hrnolg,

0. 44mo(lymiaas bdated to @flvbezhdtagoluhien afdddetmiethaned\t 82mQ) 23@nivindiegtyl ¢therdl Sndy was

fur t hefad®har8ivis (CMRES NARér B af REu LAGhI QB XEME 6 (WEneAnd\Ra! ABed@ingd0C for

érisg. e S35h4p o 8 @%}E%ofﬁﬂ%‘éi%% g e‘%’f‘aﬂ% Tl

CRials, 39d Mespltionweshedyithywateiedried apd e@perated i-qhiping o txalrep9fd>&9d&éts flhe
pr oduct rafid 8%cadly?. Dksg were bephilered byl @umozraﬁyj(mﬁcac BiehlotonethBneBetifyd bhetatd), E&108
(2H dﬂacnélns Tavd R -nidihy] Bordd (In(BI% 250g); 18- XUR @1 B 3.16.(8R, hyLi36 136, s)7 6.7 (1

H, 7o (s ?(1}(135 L ; fladtiond B ﬁ’e' W0 Dl bt B ‘itz %ere
P f[ef)irlieﬂgigﬁ( p;%;&g ﬁ%ﬁ A §%éévg$ jéﬂ%)esc ! gﬁrs) e 1der§’urt§o

ne-’c(hylfamwmyorﬁbra‘Wu@pMébyN@Etem}dWets B101 Int. B53 HNII F Et02C /Q+ OS
D met hyl oxosul phoni um 3- (et hoxycar bonyl -

Beﬁrgz{lh i noéﬁPp% ﬁd}ﬁ?% gf ﬁ%‘)){ %Pﬁﬁ@)ﬁ) l-me yl- rlt dlh)lf?t’ilsropyrazoloc[:%t]pyndm-7-

met hyl & no) t hi en- 3-yl carbonyl methylide B103 Int. B57 HN S COCEt ~Qt
D net hyl oxosul phapi upy,3- (et hoxycar bonyl B104 Int. B59 N

met hyl am no) - 1- hy{ pyrazin-4- HIN Nyl carbonyl nmethylide "COOEt ~_ O
Di net hél oxosul pfjonijurk 2- (et hoxycar bonyl - is

met hyl (gl -yI carbonyl nethylide B105 Int. B50 HN N COCEt 5
| nt er ne e B11d -
gl f)xané nﬁxtgrefolgijng@%%g ﬂ/)l I h(})lc)lroc::lhlchrc]:%&d (IOmIS]and an? 3was heated at retli% fori 1,31

15  days, then extracted with dichloromethane/methanol. Drying and evaporation of the extracts gave the
title compound (1.7g). IH-NMR (ds-DMSO) 6 2.98-3.14 (4H, m), 4.22 (3H, s), 6.22 (1H, s), 7.12-7.33
(3H, m), 7.89 (1H, s), 13 (1H, v br 5); MS (APCI+) found (M+1) = 290; C,sH;3F3N,0 requires 289.

Intermediate B99 — 5-(2-(2,3-Difluorophenyl)ethyl)-2-methyl-2,4-dihydropyrazolo[4,3-b]pyridin-7-
one

=N

T | [ N-CH,

N

H
20 :
Hydrolysis of Int. B97 was carried out by the method of Int. B98. IH.NMR (d-DMSO) & 2.82 (2H, m),
3.03 (2H, m), 4.02 (3H, s), 5.66 (1H, s), 7.10 (2H, m), 7.25 (1H, m), 8.00 (1H, s), 11.5 (1H, v br s); MS
(APCI+) found (M+1) = 290; C,sH;3F3N,O requires 289.

Intermediate B100 — Dimethyloxosulphonium-2-(ethoxycarbonylmethylamino)benzoylmethylide

e
/S ~
HN

J

hs  EOC
To a solution of trimethylsulphoxonium iodide (99g, 0.45mol) in DMSO (1L) at 5°C was added sodium
hydride (19.4g, 0.485mol, 60% in oil) over 0.5h and the solution stirred for a further 0.5h until the
reaction subsided. Ethyl 2-(2,4-dioxo-4H-benzo[d][1,3]oxazin-1-yl)acetate (110g, 0.44mol) was then
added to the solution over 0.33h and stirred for a further 3h after which time the reaction mixture was
30  heated at 50°C for 1.5h. After cooling to ambient the solution was poured onto ice and the precipitate

30



x F Ol
under

argon,
cool ed i wan2/smwes+ salt bath. 2, 2-Di nethyl

O F S NH To hexane washed sodi um hydride (7.45qg,
was added N-nethyl pyrrolidone
-1, 3-di oxane- 4, 6- BCDBER01(1A6103Q)

60% in oil)
(NMP) (270nl) and the m xture

10

was added portionw se over 20m n keepi ng the tenperature between 5-10C

Ef f ervgﬁa@&lsf?am RALAE v kg a4l Edlfaywermﬁem
oo { STRSLeE b, L Bl E" it

at
taedeal |

e WL

cold vvéltl‘bls) Bt hLH, d), §SBXFH, tﬁb?d%é‘rﬁﬁ BY 6. db 803811BJy hwas added over 10nin

and stirred

at room

t enper at ure overni ght.

The sol vent was renoved under

r educe@hpfollswing intamelidtésevarepiepinel pah¢ mtthahednidneli@te@/080904 PCT/ EP01/ 11610

bet ween_eth

yl

acetate (1.2L) and water.

The organic | ayer was washed with

furt heNoWat Precafidr t hStPudtlidene and diinggheover MySOL. The sol vent was renoved
under [Tedu¢ed pressur e ag t he 1 esi ; @iltur teglu in petrol and
the solid ¢ollected i on. PROLER oY rgerwoﬁﬁ?aﬁ butyl
ether |gave|the tit]é comp as a H‘&Yhélawop 6\ﬂuglz9b?rt§0}(lglgtha . 1H— NVR
(d6- IpInt. B8 (6H, s)mndd 2H,|d), 7.1 5 7.25 (2H, nm), 7.2547.5 (6H,
m, 12.12 (1H, br s); MS)(APCl-) foind (M 1) = 404; C20HL7F2NO4S|requir es
405. Internedi ate BLE:Et hyl
2-(1-(2, 3-di fluorobenyl tthi o) -1-(2, 2 1] Xan- 5-
yl i depe) - met hyl )) phemd acet at eD%h&?l&%z e Oﬁ %i&fﬁ&x};&]oﬁ%o To hexane
washedl sl yyp i de” (1, 0d Jo0% i n Bty et ‘é?g‘{éﬁ BEmetalifsy P (30nL).
A solutionjo
5-(1-(2,3-Difl uorob'enzyl tlthbEtl phe nyl am norret hyI ene)-2,2-dinmethyl-[1,3]dio
xane- &;-6=dirorre—(16--0) gntermedia B—1+16)—i-n g?eﬁﬁf”ﬂﬁS“aﬁdEd by
syringe over 15m n jat t enper at  Pimethioosy phogint Sfethoygeahonylet hyl
bronobacet ate (4.5q) Was™a and t heetiyletninoghiaedtybdrbatyl6@Bylider 6h. The
i xt ur B10&s Intgd7t i t§ oned, en ethyl acetate and water and the |aqueous
| ayer |extracted with furtlher ethyl acetate. 15 The conbi ned organic | ayers
were washed with further WEPEEt and brine, dried over MySO4i and the
sol vent renoved und rﬁ‘e ced preSSlJmnetﬂ'}h@(o@Lnﬁ%gﬁnpg ketmy&lpgogylned was
trituratedwith die h);ﬁl / 40- b%@th?ﬁﬁﬁn% ltn?t}g}l§r? golid that was

pyra
col | ectgagy bynifidot rat i on. lg Solid{wa 1 & rom met hyl t- butyl
ether {to gilve the tltle'@brrp und (7 ﬁl?ﬁrj’ony (d6-DVSO) 3 1.24 (3H, t)
1.55 (6H, br s), 4.119 chogh 4.37 (211, d), 4.81 (211, br s), |6.85-7.
(8H, 2Zxmy—T20-tmternmed d[c§:‘ Btt2—= X ;
2- (2- eriy| )k ) - 6- meDIYTIXIo%osiphonbmA-(haxycatbonylone £ | N F
11 N~|N.A 3- met hy meihylagiinedpy(idinsyjcarbongthyjide [[nt . B8O
(1. 59 nd patvp sphor|c acid (3m) was heated to 110C for
6h, t s added and the solution adjusted to pH 7 wijth agq.
sodi ul ate was filtered off —washed with water and

dri § d hﬂerq}?édﬂtp BHP(? té E 6,3-Diﬂuorobenzylthxo)—l-phenylammomethylene)-z,2-dimethyl-

[1,3]dio

xane-4,6-dione

o

To hexane washed sodium hydride (7.45g, 60% in oil) under argon, was added N-methylpyrrolidone
(NMP) (270ml) and the mixture cooled in an ice-salt bath. 2,2-Dimethyl-1,3-dioxane-4,6-dione (26.8g)

10

was added portionwise over 20min keeping the temperature between 5-10°C. Effervescence was noted

during the addition. The mixture was stirred at room temperature for 1h and phenylisothiocyanate
(25.2g) added over 15min. The mixture was stirred at room temperature for 2.5h and cooled to 15°C in a
cold water bath. 2,3-Difluorobenzyl bromide (38.6g) was added over 10min and stirred at room
temperature overnight. The solvent was removed under reduced pressure and the residue partitioned
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25 compound (1.3g). 1H NVR (d6-DVMBO) 6 2.89 (2H, m), 3.04 (3H s), 3.12
(2H, m, 6.11 (1H s), 6.62 (1H, d), 6.95-7.04 (3H, n), 7.35-7.44 (2H m;
VM5 ( APCI Wobosmos (V1) = 301; C1l7H14F2N20 requires 300. BeTA®10A6B80904
PCT/ EPO1/ 11610 Internedi ate B113 -
2-(2-(2,3-Di fluorophenyl)ethyl)-7-nethyl-1H[1, 8] na hthyrid| n-4-one F &N\~
&NN A beivaen Ietrklyb%cetp%t(l Zéﬂéwetzr o5 oaﬁa@%qyswﬁwas 51 tepnd thradrigel t o
r ef | uxanfidriedibver Mp80,.cChwlseldent ai@moveihmderesductd prepswo bndthowesidhie fritveatedtiwiti f |
\(Ngsggdmtéviﬁq,ﬁgalaﬁd e E8lidNBARRE b Hﬂraﬂéﬁ staalmbarremtnﬁ%yu tﬁdtﬁ eﬁlep RrpﬂnundS %0
giie BB &%gal }7 ?‘(?(9 : (dﬁ'g%g() fl—(fd'% (; f ound
M51 BEIL my A ESTH o)rléda i %MS (APRE-b oV b= 404 o FNOLS requires

Cl 2- (B®53- Dfluorobenzylthl 0)-1Hquinolin-4-one FF, | ~ S HA mxture of
4-al |yl oxy-2-(2, 3-di fl uorobenzyl thi o)qui noline (Int. B22) (2.24q),

1 o] i bt b3 — Eslai g fphe by b gk it o

wat er xlniesmryetmyméﬁmmlase%f| ux for 4h. The solvent was renoved and the

residue partitioned between water and di chl oronet hane, the organic phase
dried and eva ed. Chromatography (silica, 4% nethanol in
di chl ororretha ielded the title conmpound as an off white solid (1.25g).

6°4.55 (2H, s), 6.37 (1H, br s), 7.15 (1H m, 7.31 (3H
802 (1H, d), 11.75 (1H, br s); M5 (APCl+) found (M1)
A@ quires 303. The follow ng internedi ate was prepared

by the method of termediate C 1: No. Precursor | Structure Nane C2 Int.

B23 0 2-(4-Fl uor nzyl t hi o) - 1H qui nol i n-4-one ~ 1 ~ | SNH I ~F
! e b AL \%P%d s%aﬂl&m%&éﬁ%f Poolrsg%ngehﬁm&r) AYkds aa&émup dnn s )F F
vas. hes sl TR PRRPERe D R Rk e <1§%g? ’

di oxan@ntgrsiediatefRjd 0)7ip NMPr@@mDéva&@dde% YFWnge evephnia gt gt @epewmtrﬁand stirred for
di chl o3toaiet BeupkbroB8uetipte ¢hik) wet stdadind(tiOmixpyre beatbdtah@)°Grfgathi Thpmagee érs ed and

eV apor nE@b@iv ¥ eh@?ac%t'a&'aﬁd 6}5%5@%9& 'fHé aﬁﬁeoﬁs W rteRir il ivdth (iR Ghy! acdtt®IVR
Ce?,) mggle% Qﬁgnm aygréwir ‘w?a % Q%El? 0 mltai oszﬁIXIfSé 5}%3% 7.51
C17 Hlm removed under reduced pressure. The orange oilso o tamed was triturated with diethyl éther/ 40-
60°C petrol to give a solid that was collected by filtration. This solid was recrystallised from methyl z-
butyl ether to give the title compound (7.37g). lH-NMR (de-DMSO) 6 1.24 (3H, t), 1.55 (6H, br s), 4.19
(2H, q), 4.37 (2H, d), 4.81 (2H, br s), 6.85-7.5 (8H, 2xm).

20  Intermediate B112 — 2-(2-(2,3-Difluorophenyl)ethyl)-6-methylpyrido[1,2-a]pyrimid-4-one

)Né
N

A mixture of 2-amino-6-methylpyridine (0.55g, 1 equiv), Int. B80 (1.5g, 1.15 equiv) and polyphosphoric
acid (3ml) was heated to 110°C for 6h, then ice/water was added and the solution adjusted to pH 7 with
aq. sodium hydroxide. The precipitate was filtered off, washed with water and dried to obtain the title

25  compound (1.3g). IH-NMR (ds-DMSO0) & 2.89 (2H, m), 3.04 (3H, 5), 3.12 (2H, m), 6.11 (1H, 5), 6.62
(1H, d), 6.95-7.04 (3H, m), 7.35-7.44 (2H, m); MS (APCI+) found (M+1) = 301; C,7H4F2N,0 requires
300.

F’
I
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requires 285. 33 WO 02/30904 PCT/EP01/11610 The foll ow ng internedi ates
were prepared by the nethod of internediate C3: No. Precursor Structure
Name CAWO02/38B04 2-(2-(4-Fl uorophenyl)ethyl)-1H qui nol i npd¥/ape&/11610H F C5
Int. Bl12 2-(2-(3,4- Difluorophenyl)ethyl) 1H-qui nolin-4- one FI HF C6

:3221 oBé‘%e(rgxegégeéﬁgr o?ﬁ% @%Dé 1%‘\ %‘ite% i ﬂg’ﬁ'l’gﬁgsﬂ\apﬁh%&p- 'E“GB% Int.

2- (2- (3- Chor ophefgyl ) et hyl ) - 1H-qU| nolin-4-one Cl1L NI I~ HOQC9 Intr B16
2-(2-(2,3g4-Tri henyl )ethyl)-1H quinolin-4- F one FIBH F Cl0 Int. B
17 2-(2- (B-Fluotiophenyl)ethyl)-1H quinolin-4-one H FIB N Internediate
orobéhzWthio)-1,5,6,7-tetrahydro-[1] pyrindin-4-one I~ SHF

f 2-(4-fluorobenzylthio)-1- oxy 6, 7-di hydro 5 I—I—[l]pyrindin 4 ol

| nt. 3 {
E 88 L) o E%)lxtgxﬁ O?ﬁlg?I%E %(gg&gﬂ él engrr{ ra(r lﬁmﬁ Pe:%}él t& {eftﬁ% for 4g,lt %{}C feﬂﬁﬁll 6, ho?gl The
cat al y5te Teyting solidayas diltgred ol gpshss t@%‘i’f ghb’\)’é} Feneand driggito ébtﬁlﬁ dhettitle] e conpound
as % beoowound (®478)( 1HANMR (d-PMSNFS 2.60CGEB)), 392(218 n)2+H)9 @H, mp 580 ((K}), v, 4. 14

(2H, siH, §, A60-¢.3b1(415 kn), E2BQH( HMSTAPCIH fohd (M) a1, ¥BH Fquf (M+1)
= 276, W & AB0LaN tprin A e S T SO A A S el

follow ng internedi ate was prepared by the nethod of Int. C 11 No.
Pr ecurg)(t)qrmggl‘atp&]m—ez (JarPifluorobenzylthio)-1 H-quinolin-4-one

F KD
H

A mixture of 4-allyloxy-2-(2,3-difluorobenzylthio)quinoline (Int. B22) (2.24g), triphenylphosphine
10 rhodium (I) chloride (0.302g, 5 mol %) and 1,4-diazobicyclo[2,2,2]octane (0.147g, 20 mol %) in ethanol
(30ml) and water (1.5ml) was heated to reflux for 4h. The solvent was removed and the residue
partitioned between water and dichloromethane, the organic phase dried and evaporated.
Chromatography (silica, 4% methanol in dichloromethane) yielded the title compound as an off white
solid (1.25g). 'H-NMR (ds-DMSO0) § 4.55 (2H, s), 6.37 (1H, br s), 7.15 (1H, m), 7.31 (3H, m), 7.65 (2H,
15 m),8.02 (1H, d), 11.75 (1H, br s); MS (APCI+) found (M+1) = 304; C;6H;;F,NOS requires 303.

The following intermediate was prepared by the method of intermediate C1:

No. | Precursor | Structure Name

C2 | Int.B23 0 2-(4-Fluorobenzylthio)-1 H-quinolin-4-one
m
o
H
F

Intermediate C3 —2-(2-(2,3-Difluorophenyl)ethyl)-1H-quinolin-4-one
0]

‘F e
F N
H

4-Chloro-2-(2,3-difluorophenylethyl)quinoline (Int B10) (2.83g) was heated to reflux in aqueous

20 hydrochloric acid (2M, 15ml) and dioxane (6ml) for 72h. The reaction mixture was extracted with
dichloromethane (90ml) and methanol (10ml), and the organic phase dried and evaporated to give the title
compound as a white solid (2.61g). '"H-NMR (ds-DMSO) 8 3.15 (4H, s), 6.46 (1H, s), 7.15 (2H, m), 7.27
(1H, m), 7.51 (1H, m), 7.82 (2H, m), 8.15 (1H, d); MS (APCI+) found (M+1) = 286; C;7H,3F,NO
requires 285.
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Cl2 Int. B25 2-(2,3-Difluorobenzylthio)-1,5,6,7-tetrahydro- F I
[1] pyrindin-4-one F S N H Internediate D1-
[ 2- (2, 3- WO busmwobenzyl t hi 0) - 4- oxo-4H qui nol i n-1 -yl ] acet i cPe@rEdIYERt0 but yl

ester. OFFI1I I SIN "COOBu Butyllithium (2.5 Min hexanes, 1.52m,

1. 05 egui was. added dropwi se to a solution of 2-(2,3 5

a1 uol BHEHOYRE RSO R Mo B AR PePrSRt OBy 1 equiv) i n

t et r apyerof-uran—{20rb)—at—BC—under—argon—TFhe—feacti-on—m-xt-ure-was-stirred
for 10Npn direewrsoro| Sactatpdi tion of t4Bamel bronpacetate (1.76nl), 3 equiv)
and stcarijngt. Bonti hued for at 45C Therissloptiengetiyas 1 Qlighibiads-vhd h

di chi promgt hane (4pm.) and SketsW t h agueous amoni um chl ori de and
aqueous sqdi um bi car bonat ¢ and evaporated. Chromatography (si]ica,
5% [ 2M anmoni a in et hi or omet hane) yielded the title conpound
10 asja yell ow f oamef0 . "HNWR|(CDC13) b 1.44 (9H, s), 4.29 (2H »s),
5. 30 TTRrTg), o145 (IHS) o 7 069 T 24 (A 789 (it 763 (1H,
dt), £ ?i‘r—f,ﬁi%d) VB (APCI +)JIf gund é1@3"*@%Q,Phe“&ﬁ@ﬁé”mhwéqui [ es
417. The fioll owi ng|internedi df es r e Opt epared by the nethod of

I nterpedigte D 1: o R Etur 51 ructure Name D2 Int. C3 O
[2-(2+(2,3-Difluor )E & YethyH)-4-0x0-4 F F 1 j Hquinolin-l-yl]acetic
acid tent tbutyl ester LN L.t  ~CoOxBu.D3 . lnt. C20
[ 2- (4+ €buariobBitzyl i I A2, Diflnorophdrgidethiyly-1 Aajuthotiert but yl
ester SN F LCOO dad 4- Fl uor ophenyl ) et hyl ) - 4- oxo- 4 H
qui no| i n-1j-yl ] acet ester. I~ N F COOBu D5 Int. C5 0
[2-(2+(3,4-Difluor 0-4 F I Hquinolin-l-yl]acetic acid
tert putyll ester. 35 WD 02/ 30904 PCT/EPO1/11610 D6

Int. 870 |l Ber (2 3E-r&’-l(i-Flﬂ()r(af)(lsfze'rlﬂl)ethy1)-1H—quinolin-4-one

C8 | Int. BIS 2-(2-(3-Chlorophenyl)ethyl)-1H-quinolin-4-one

C9 |Int.Bl6 . 2-(2-(2,3,4-Trifluorophenyl)ethyl)-1 H-quinolin-4-
one

C10 | Int. B17 2-(2-(3-Fluorophenyl)ethyl)-1 H-quinolin-4-one

A mixture of 2-(4-fluorobenzylthio)-1-oxy-6,7-dihydro-5 H-[1]pyrindin-4-ol (Int. B9) (1.54g) and

5  palladium/carbon (0.3g, 20 wt %) in acetic acid (80ml) was heated to 50°C in an atmosphere of H, at 50
psi overnight. The catalyst was filtered off and solvent evaporated to give the title compound as a brown
foam (1.21g). 'H-NMR (CDCl;) § 2.03 (2H, m), 2.81 (4H, m), 4.14 (2H, s), 6.46 (1H, s), 6.89 (2H, m),
7.21 (2H, m); MS (APCI+) found (M+1) = 276; C;sH4FNOS requires 275.
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F Hquinolin- 1 -yl]acetic acid tert butyl ester. INl "COOBlu D7 Int. C7
0 [2-(2-(2-Fluorophenyl)ethyl)-4-0x0-4 H F quin olin-1-yl]acetic acid tert
butyl estve® 023090 COOxBu D8 Int. C8 O~ PCT/EP01/11610
[2-(2-(3-Chl orophenyl)ethyl) 4- oxo 4 H qU| nolin-1-yl]acetic acid tert

but yl stelr Eﬁ

[ 2- (2- f@’ fg I%VIW}WWW%%WM?W@ iﬂ})enlft}éﬁgc?f@t(cﬁ 4 Hquinolin- |-yl]acetic
aCid t-ert h||+y| FN=zN--est-ef— Buy-P1o—}-npt-—ClO0-O
[2-(2-17“@- IH!@W@J@Me 1\Strll@,ﬂlrwl )-4- oxo 4 Nameqw nolin-l-yl]lacetic acid tert
butyl | €52 ¢mat. B N~| COOt Bu t-Bf} yl [5; (z%aéz)lﬁudiiwehmh@pmsrm t)s@a{h@'}shlo) 2-1F N_
met hy| - 7- 9xo0- 2, 7- di hydgopyr a , 3 I'n B99

pyridin-44yl ] acet af e B t Fl]]}’[?sg é ( , 3- d| £ uorophenyl Yet hy) ) 1-

net hy|l - 7- oxo- 1, 7- di hygr opyraz@y o[ 4, 31b] D12 Int. B98 F I N |
pYridi n-44Y1l] acetate €0 O Bu t-Butyl [2-(2,3-difluorobenzylthio)-4-pxo- |
I 5,6-trimethylenepyridin-T-ylJacetate DI3 Int. CIZF STN COoOBu 0

Met hyl Inzer(@d(aze PP3R26R S MNifnapbeyayithiek 1yxo-4 Higuihobin-d-yllkkagigianidlzembutyldsieac et at e
D14 Int. C3 FINpCOOW O Ethyl [2-(2-(2,3-difluorophenyl)ethyl)-7

|
\©/\ kCOOtBu

Butyllithium (2.5 M in hexanes, 1.52ml, 1.05 equiv) was added dropwise to a solution of 2-(2,3-
5 difluorobenzylthio)-1H-quinolin-4-one (Int. C1) (1.1g, 1 equiv) in tetrahydrofuran (20ml) at 0°C under

argon. The reaction mixture was stirred for 10min prior to the addition of ~butyl bromoacetate (1.76ml),
3 equiv) and stirring continued for 60h at 45°C. The solution was diluted with dichloromethane (40ml)
and washed with aqueous ammonium chloride and aqueous sodium bicarbonate, dried and evaporated.
Chromatography (silica, 5% [2M ammonia in methanol] in dichloromethane) yielded the title compound

10  asa yellow foam (0.193g). 'H-NMR (CDCl;) § 1.44 (9H, s), 4.29 (2H, s), 5.30 (2H, brs), 6.45 (1H, s),
7.06-7.24 (4H, m), 7.39 (1H, t), 7.63 (1H, dt), 8.41 (1H, dd); MS (APCI+) found (M+1) = 418;
CaH;31F2NO;S requires 417.

The following intermediates were prepared by the method of Intermediate D1:

No. | Precursor | Structure Name
D2 | Int C3 Q [2-(2-(2,3-Difluorophenyl)ethyl)-4-oxo-4
- F | O H-quinolin-1-ytJacetic acid tert butyl ester.
O N
COOtBu
D3 | Int.C2 " [2-(4-Fluorobenzylthio)-4-oxo-4 H-
/END quinolin-1-yl]Jacetic acid fert butyl ester.
L
F I\COOtBu
D4 | Int. C4 " [2-(2-(4-Fluorophenyl)ethyl)-4-oxo-4 H-
l O quinolin-1-yl]acetic acid fert butyl ester.
O N
F kCOOtBu
D5 | Int.C5 0 [2-(2-(3,4-Difluorophenyl)ethyl)-4-oxo-4
- | O H-quinolin-1-yl]acetic acid zert butyl ester.
| O N
F |\COOtBu
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F net

hyl

-4- ox0-4H-[ 1, 8] napht hyridin-1-yl]-

"COOEt 36 WO 02/ 30904 PCT/EPO1/11610
[ 2- (4- Fl voo obamayl t hi o) - 4- oxo-4, 5, 6, 7=t et rahydr o-[ 1] pyri nBCTVEReyl1fBICEt | C

| D15 Int.
| nternmedi ate D20

B113 F N N

acetate

acid tent butyl ester. SINI F COOBu 5 A m xture of
2-(4-fluorobenzylthio)- 1 5 6 7-tetrahydro- [ 1 ]pyrindin-4-one (Int. C 11)
(1.21)p6 1mqoév),|t- butyl iopoacet atl ¢2-(B218DifludrophinlyNgthypetoxo-4
di i sopr opyl et hyl an b ndli o) RARRLR 1 AGBL) as
stirred at] anbi ent Ar gon f h, then the sol utji on was
washed wi tth aqueo > and aqueous sodi um bi car bonat e,
dri ed| and jevapor at (silica, 5% net hanol i n
di chl p} T Nane) "y a_off lu 9829) .
1H 10| RAR E‘ 3) ) %W Iﬂ}‘m’lﬁ‘e%ﬂ) (2H,s),
4.56 [2H, |s), 6.45 Hquigplin-f-yHaretioui mtbu S(GAPCI +) found
(M+1l) | = 390; C21H2 I nternedi ate D25 - Et hyl
(2-(2} 3-dijfl uor obepz Jui nol i n-1-yl)acetate F F S|N ~COCEt
(a) ALm xture. of
di met hpBoxdstuCphoni um 2- (et hox ar bon) [ 2r2- (3yClelodopliceh pigsnizydy4-oet-hprl | de (0. 309,
15 1. 0 mml) (intermediate B gar faeaoﬂl §%N£Fmd§clc(1@rt%§meste2 0%mmol ) and
di i sopropyl et hyl am 02 Mo was “shaken junder
argon| for (18h then 2, d\genzyl brom de (0. 429, 2.02mol ) added and
t he reactijon shakep for¥a furthecodibu The solution was concentrated and the
resi dy ted between et hygl aceta ne 0 I CS Were
i sol at@g, g‘ﬁ?{é% (MgSOQ: and treﬁfff &%u‘lrﬂ??ﬁ%"é?PheW“S{hg@h roma matogr aphy
over §iliga eluting_usiing a t fﬁdﬁﬂ‘ﬂf‘@%b?’%@@%ﬁée@bﬂt"o
di chl pr ongt hane/ et esteit | e conpound (0. 149, 369%;. 1H NWR
(d6-DVBO) |6 1.2 (3 8(2H, q, J=7Hz), 4.5 (2H s) 5.3 (2H,
s), 643—1-H—s) H—m A A 2H ) H, d,
J=8. 5HP}J0 'Ir.lt7C(0111 4[2ﬂ% (3aﬂmphen}\l®tl(ynptabxe)4 Hour d (M1) =
390; | C20H17F2NOG3S “tgbmblin-1 -yl]acetlc acid tert butyl ester.
(1- (2} 3-diif | uorobe i et hyl -4, 6-di oxo-[ 1, 3] di oxan-{5-yl i dene
)-nmet hyl ) |25 pheny r medi ate Blll) (0. 85Qg) -underi argon
was stirred with tri (IOrri) at roomterrperature
overn| ght. The m'x Lssol ved in
di chl pr ongt hane, car o utl(gﬁéryg? 2 over
Na2SO4 o, Tt ants%?ven “P‘egﬁ’ 60' }%ydlf@y%'i‘ﬁ eb]r65| due
tritufate pydindirilecasmpound (0. 43g) | 1H NVR
(CDC1B) 51.27 (3H 4.29 (2H, s), 5.1 (2H br s), 6. 45
(1H, 569530 t F64—-HH—et)—8—42-({1H, dd).
Mass spectrum as a AHD@TIﬁﬂdiﬂidl%‘WPhenyl)ethyl)l-
methyl-7-oxo-1,7-dihydropyrazolo[4,3-b]-
D12 | Int. B98 pyridin-4-yljacetate
t-Butyl [2-(2,3-difluorobenzylthio)-4-oxo-
5,6-trimethylenepyridin-1-yljacetate
D13 | Int. C12
Methyl 2-(2-(2-(2,3-difluorophenyl)ethyl)-
4-ox0-4H-quinolin-1-yl)acetate
D14 | Int. C3
Ethyl [2-(2-(2,3-difluorophenyl)ethyl)-7-
methyl-4-oxo0-4H-[1,8]naphthyridin-1-yl1]-
D15 | Int. B113 acetate
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I nt er nedi at e D26

-(2-(2-(2, 3-di fluorophenyl)ethyl)-4-oxo0-4H[1, 8] naphthyridin-I-yl)acetic
acid etiwboowswwesr F F INI N \ COOEt PCT/EP01/11610
(3-tert-Butoxycarbonyl nmet hyl - 2-[ 2- (2, 3-di fl uorophenyl ) et hyl ] - 4- oxo-4H [
1, 8] napht hyridin-1-yl)acetic 5 acid ethyl ester (Int. B71) (1.35g, 2.86
nmol ) was added portionw se to boiling diphenyl ether (10m) wth
Stirri B@ernfdiadd DR [M4—Fhﬁr(ﬂﬂﬁi§rlﬁnﬂi)i41dxeﬂ /S tetlah PURA 1 I rmaf-1-{1PacBiidi it
terrper,%;ttbru@ylefgltrol eum ether (b.p. 60- 800) was added to the point of

cl oudiness to give the product as a crystalline solid (0.724g). !'H NMR
(d6-DVMSO) 6 1.19%3H, t), 3.02-3.09 (4H, m, 4.16 (2H, q), 5.31 (2H, 5s),

6.10 (1H, s), ¥ .21 (2H, m, 7.26-7.33 (1H, m, 7.46-7.49 (1H m,
8.49 (1H_u .. 8 176 , M. M5 (APClI+), 10 found (M+l) = 373, C20H18F2N203
requi ’r_rgz@{\srhé‘tfol | ow ng i nternedi ates were prepared by the nethod of

I nter e D26: “NgoigRr ecursor Structure ~- -~ Ethyl

2-{2- i f | F 5- t - 1 acetate
N7 ) A S g P aB R S el ecg %éﬂn%%:?nam LSS oG ) -
5 6- d| briylHgdoacptaindgd 1§&I3WFIWbﬁnﬁﬂFIS%PFqP¥ mingt(3.0B7I34 Equiy)do dichlon@d@E  Et hy|
5- [ 2- (@0mD),vdhs ktirfeddi drhtuart epipemniild widkydrgon e Sh Jtidn-the ohaion PR wasked wBi{4 F | N
7H-t hi £Redd agmdhichBlide ﬁd%h&eo%&ﬁ%ﬁpolcamg dk¥d evaporated. Chromatography

2-(2-(2.3-di f
1% oxo. Sllictiens Gick GohR ARB R Jeided Tl pompougd as o a9 9598 B ¢ ny!
[510( 2 I(Jytpgcquqlq) 344 ,qilllz)oglqg,@) 2.p4 (4Hgm), 4.07 (2H, s), 4.56 (2H, s), 6.45 (1H, 5), 6.99

2- met higlth 7),0625-(ZH-ihh M2 @POY) f&imnld (MM r=3 03 €, HRFNOEY feqires B8N pyri di n- 4-yl ]
acetate COOEt O Ethyl [6-(2-(2,3-difluorophenyl)ethyl)- F' N_

2 rrEt hf/ ter?rie?l%(a?e Il)l{SL pﬁltilﬁ%? |(20 .L; %lﬂuor(lbenzy%thlo;| 4-0x<I?-?117-I-unnllolm-1 gf)l)fz{cleglten_ -yl]acetate

Ll

COOEt

(a) A mixture of dimethyloxosulphonium-2-(ethoxycarbonylmethylamino)benzoylmethylide (0.30g,

15 1.0lmmol) (intermediate B100), carbon disulphide (0.13ml, 2.05mmol) and diisopropylethylamine
(0.35ml, 2.02mmol) in DMF (4ml) was shaken under argon for 18h then 2,3-difluorobenzyl bromide
(0.42g, 2.02mmol) added and the reaction shaken for a further 7h. The solution was concentrated and the
residues separated between ethyl acetate and water. The organics were isolated, dried (MgSOy) and
concentrated. Purification by chromatography over silica eluting using a gradient from dichloromethane

20  to dichloromethane/ ether 3:1 yielded the title compound (0.14g, 36%). IH-NMR (de-DMSO) 6 1.2 (3H,
t, J=7Hz), 4.18 (2H, q, J=7Hz), 4.5 (2H, s), 5.3 (2H, s), 6.3 (1H, 5), 7.18 (1H, m), 7.3 (1H, m), 7.4 (2H,
m), 7.6 (1H, d, J=8.5Hz), 7.7 (1H, t, J=7Hz), 8.1 (1H, d, J=8Hz). MS (APCI+) found (M+1) = 390;
CaH7F2NO;S requires 389.

(b) Ethyl (1-(2,3-difluorobenzylthio)-1-(2,2-dimethyl-4,6-dioxo-[1,3]dioxan-5-ylidene)-methyl)-

25  phenylamino)acetate (intermediate B111) (0.85g) under argon was stirred with trifluoroacetic acid (10ml)
at room temperature overnight. The mixture was evaporated under reduced pressure, dissolved in
dichloromethane, washed with sodium bicarbonate solution and dried over Na,SO,. The solvent was
removed under reduced pressure and the residue triturated with diethyl ether to give the title compound
(0.43g). IH.NMR (CDCl3) 8 1.27 (3H, t), 4.26 (2H, q), 4.29 (2H, s), 5.1 (2H, br s), 6.45 (1H, s), 6.95-

30  7.25(4H, m), 7.39 (1H, t), 7.64 (1H, dt), 8.42 (1H, dd). Mass spectrum as above.
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38 WO 02/ 30904 PCT/EPO1/11610 Ethyl [2-(2-(2,3-difluorophenyl)ethyl) D33
Int. B78 F F 4-0x0-5,6-trinethylenepyridin-1-yl]- IN acetate COOEt Ethyl

[ 2- (2- (230 dsdaor ophenyl )ethyl )- D34 Int. B79 F &\~ | | PCT/EP01/11610

4- oxo0-5, 6-tetranet hyl enepyridin-1-yl]- IN acetate COOEt The foll ow ng

i nter i at es pre ) t he thod, of I nternmedi ate D25, nefhod A

No. - rigteimegpeiCs (as S alogspheneggat - Sxq S BinRPBr e e icgRie, -

f | uor oethylgster 4H- qui nol in-1-ylJacetate D40 Int. B 101 F S| N i F COOEt O
Et hyl [5-(2, 3-difd uorobenzylthio)-7- S oxo-7Hthieno[ 3, 2-b]pyridin-4-yl]-

D41 Int. B 102 FJi_ SUN acetate COOEt Ethyl [5-(2,3-difluorobenzylthio)-7
F E oxo-7 / b] pyridin-4-yl]- D42 Int. B 103 F S N S acetate COOEt
Et hyl A di fN-UeN"Obenzyl t hi 0) - 2- J5\N- net hyl - 4- oxo- 2, 4-di hydro D43

I nt. -ﬁ; S N ylN

[ 2- (2, 3-di f1 uor obefi?

| nt . B30 +-Budxptatboni@ethik2-[27E Srdifbatirerthenyshyl]-4kixayilH-[ 1,8 Inaphthyridin-1-yl)acetic

[ 6-5 2- e eyl edtbrink. POV L & $8)thhol P whd didbd ﬁr@h@ns@ tdtboikngCHipheay QRLF @5R)O0

[3, 4- b*l/lt}pégnlugé K ey E(I)rlnn,atﬁg b8t Siffion Svab allowidah co((;%;nbient temperature. Petroleum
ether (b.p. 60-80°C) was added to the point of cloudiness to give the product as a crystalline solid
(0.724g). 'H NMR (ds-DMSO) 8 1.19 (3H, 1), 3.02-3.09 (4H, m), 4.16 (2H, q), 5.31 (2H, s), 6.10 (1H, s),
7.13-7.21 (2H, m), 7.26-7.33 (1H, m), 7.46-7.49 (1H, m), 8.49 (1H, m), 8.76 (1H, m). MS (APCI+),

10 found (M+1) = 373, C20H13F2N203 requires 372.

%/r azol o[ 3,4-b] pyridin-7-yl]acetate COOEt Et hyl
§ % hi 0)-4- oxo-4H[1, 8] naphthyridin -1-yl]acetate D44

The following intermediates were prepared by the method of Intermediate D26:

No. Precursor | Structure Name
Ethyl [2-(2-(2,3-difluorophenyl)ethy!)-
5-ethyl-4-o0x0-4H-pyridin-1-yl]acetate

D27 | Int. B72
Ethyl [2-(2-(2,3-difluorophenyl)ethyl)-
5,6-dimethyl-4-ox0-4H-pyridin-1-yl]-
D28 | Int. B73 acetate
Ethyl 5-[2-(2-(2,3-
difluorophenyl)ethyl)-2-methyl-7-oxo0-
D29 | Int. B74

7H-thieno[3,2-b]pyridin-4-yljacetate

Ethyl [2-(2-(2,3-difluorophenyl)ethyl)-

F | g 4-0x0-4H-thieno(3,4-b]pyridin-1-yl1]-
D30 | Int. B75 F N acetate
kCOOEt

Ethyl [5-(2-(2,3-diﬂuoropheny])ethyl)—

F Y S>__ 2-methyl-7-ox0-7H-thiazolo[4,5-b]-
p31 | Int. B76 F 7 o
N~ N pyridin-4-yl]acetate
kCOOEt
Q Ethyl [6-(2-(2,3-difluorophenyl)ethyl)-
F ‘ “— | 2-methyl-4-oxo0-4H-pyrazolo[3,4-b]-
D32 | Int. B77 F N pyridin-7-yl]acetate
kCOOEt
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39 WO 02/ 30904 PCT/EP01/11610 A m xture of
pot assi um car bonate (0.070g, 1.5 equiv) and iodoet hane
roomtenperature for 4 BaysEPO1A1bhI
solution was washed wi th ag.

equi v),
in dry DWO (02300d)
acetate was added,

was stirred at
t he

I nternedi ate B92 (0.120g,

1

(1 equiv)

sodi um bi car bonat e,

then dried and evaporated. Chromatography (silica, 0-10% nethanol in

di chl )rom(ei haneg gave th((a titleg conpou 1gth915[2a(2m T Rphdhy () &byl (7%. n
IHNVR 5 (CDC13) S |1. 28g( 3H, 54 . . 3 02 2H, :
4.21-4.38 (#p72xq)| r4. b W .9 %kmﬁ‘eﬁ le‘g%%}dl Y] m, 8.01
(1H, $); Ms (APCI+)| f = 390; | &7 1F2N303 requires 389. The
fol |l ow ng | nternedijat e~vas pr ep: c@ggtby t he nmet hod of Interrredi ate 50: [ No.
Precursor Structure [6-12 r Y- Int.
B92, F ( N? 2 isopr opy! - _di hyjﬁé‘ﬁﬁ?g%ﬁ%‘fﬁg {Egnp’éﬁ@by N N

[ 3, 4- b].pyri -7-yl actate ir o | | 4~oupiettetramethylegepyridint layl]-

[ 6- (21 (11[’4)3?/ Eﬂt*fﬁﬂﬁorop G5 ’ omJac%tateF 2- (2- met hoxYet hl) - 4- oxo- 2
4-di hydro- |~ N-~ D52 1! ngt hoxy- U: N N Ove |

pyrazol.o[.3;4-b] pyridin: -vllarpfg@gt ethane |f COOFt |Internediate El -

[ 2- (2 3-Difl uorobenzylthl o) 4- oxo- 4H—qU| nolin-l-yl]acetic acid OF S IN
10 F ~ @316 vhe Biaﬁlédsaém&@gﬂeﬁarmydhe(ﬁetﬁmafIﬂva%leaﬁéqﬂzst RetBoSR! Ution of Int.

D1 (0.193g) in dichloronethane ( under argon, and stirred overni ght at
room fRAPEr Bt &y q;%ggratl on o'r the SOI fent and trl turatl onWwth ether
gave IIC. tHH-te—conpotha—as—a VVI t-e—sot 1536 a—sotuti on of
Int. P25 (21.56g, 0.055m01) in Jdi gxan (zléﬂayhia (%éélﬂaar@éﬂlleém)ﬂm hydr oxi de
(6.0g 15/ 0. 15nol) andhtolre4-spd-dt/iqoinokd-i 4yi]adtafeorr 2. 5h t hen
concentP49: efnt. BiRe rle G olived in water and acidified to pH 2
wi th 2M hydrochlorijc acid and tlhe precijpitate collected and washed
sequentially with water, ether afi@Okthen hexane. The solids were dried in
vacuo|at 40C to provide the ti%le conpoutpd [ﬁ-’@b leuorl,g lthi H—NNR (d6- DVSO)
b 4.5/ (2H |s), 5.2 (2H br s) (1H, 0?%_7H7th;e ) 11 (1 H m,
7.4 (2t 1ot 18 (114 '- 7 7 5% d
MHz). M5 20 (APCI + 3\/I+I") = 362;| ¢8R 13F2NCBS reqw res 361. The
fol |l ow ng i nternmedi ate er e pr pakEd by the nethod of Internedi ate El(a):
No. Precursor—Structure—Name=giW Fthyl [5-(2,3-difluorobenzylthio).7-
l \ 0x0-7H-thieno[2,3-b]pyridin-4-yl]-
D42 | Int. B103 acetate
COOEt
Ethyl [6-(2,3-difluorobenzylthio)-2-
methyl-4-oxo0-2,4-dihydro-
D43 | Int. B104 pyrazolo[3,4-b]pyridin-7-yl]acetate
COOEt
Ethyl [2-(2,3-difluorobenzylthio)-4-
0x0-4H-[1,8]naphthyridin -1-yl]Jacetate
D44 | Int. B105
COOEt
Intermediate D50 — Ethyl [6-(2-(2,3-difluorophenyl)ethyl)-2-ethyl-4-0x0-2,4-
5  dihydropyrazolo[3,4-b]pyridin-7-yllacetate
F —
F |N \N'N—\
kCOOEt
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| [2-(2-(2,3-D fluorophenyl)ethyl)-4- F oxo-4H quinolin-1-yl]-acetic acid
E2 Int. D2 F IN COON 40 WO 02/ 30904 PCT/ EPOL/ 11610

[ 2- (4- Fl voo obamayl t hi o) - 4-oxo-4H E3 acid E3 Int. D3 S N BOOEP01/11610

[ 2- (4- Fl uor obenzyl t hi o) - 4-oxo-4,5,6,7- tetrahydro-[1] pyridin-1-yl]-acetic

Zﬂ_ gui %g i:x freiqfli)ﬁ%tir_mggig{g iB('§2 Mg%éq'(lﬁfp,(p%ésluﬁ E&é’%@b‘?&gf‘ ¥|5 )ec_pﬁ\;)%)ég iodoethane

[ 2-(2- (@,%i%inf%n M her)| Wag stfyad)at romgsiapaaaiprg firriay s -Etby) ppetaiewasiaddede thd E6

I nt. DSoliionNvak wasBRDMitDaq. 2ediin bizarberidid] thao diiqulved yyapetated] Thebmatography (silica,

E”Z(O' ‘21H0£10%|r}94t!'1dﬂ01]iﬁ Mﬂc%l;)@fzﬁﬁl%l&) leGhe tElI% cbibeuntas i’bI:oMm solfd (;)@%?7"%}) 113—1\%MR .
- - - - - | - - - , ;

L Ol S T el e

4H qui & o _6.?3% G ai 0L Hys) MS ( found (M+1) = 390; C;0Ha1F,N;0; requires 389.

[2-(2-&2,3,4-Triuoro henyl )ethyl)-4- F 1 | oxo-4H quinolin-1-yl]-acetic

aci d he following intermediate was prepared by the method of Intermediate 50:
No. Precursor | Structure . Name
f Ethyl [6-(2-(2,3-difluorophenyl)ethyl)-
In?. B92, E | = N—< 2-isopropyl-4-o0x0-2,4-dihydropyrazolo-
D51 | 2-iodo- F N~ N [3,4-b]pyridin-7-yl]acetate -
propane L
COQEt
Int. B2, .| Bthyl [6-(2-(2,3-difluorophenyl)ethyl)-
b - £ = 2-(2-methoxyethy!)-4-ox0-2,4-dihydro-
D52 1-bromo e | _ ’N—\_ ( y }’)‘ ' Y
methoxy- N~ N OMe | pyrazolo[3,4-b]pyridin-7-yl]acetate
ethane kCOOEt .

Intermediate E1 — [2-(2,3-Difluorobenzylthio)-4-oxo0-4 H-quinolin-1-yl]acetic acid

10 COOH
(a) Trifluoroacetic acid (0.5ml) was added to a solution of Int. D1 (0.193g) in dichloromethane (5ml)
under argon, and stirred overnight at room temperature. Evaporation of the solvent and trituration with
ether gave the title compound as a white solid (0.153g).

(b) To a solution of Int. D25 (21.56g, 0.055mol) in dioxan (200m!) was added sodium hydroxide (6.0g,

15 0.15mol) in water (200ml) and the solution stirred for 2.5h then concentrated. The residues were
dissolved in water and acidified to pH 2 with 2M hydrochloric acid and the precipitate collected and
washed sequentially with water, ether and then hexane. The solids were dried in vacuo at 40°C to provide
the title compound (20.0g, 100%). TH-NMR (de-DMSO0) § 4.5 (2H, s), 5.2 (2H, br s), 6.3 (1H, 5), 7.18
(1H, m), 7.3 (1H, m), 7.4 (2H, m), 7.6 (1H, d, J=8.5Hz), 7.7 (1H, t, J=8Hz), 8.1 (1H, d, ]=8Hz). MS

20 (APCI+) found (M+1) = 362; C;3H,3F,NO3S requires 361.

The following intermediates were prepared by the method of Intermediate E1(a):

No. | Precursor | Structure Name
[2-(2-(2,3-Difluorophenyl)ethyl)-4-
0x0-4H-quinolin-1-yl]-acetic acid

E2 | Int.D2
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E10 |

nt.

4H qui nol in-1-yl]-acetic acid E11 Int.

[ 2- (2, 3- Wb busmwobenzyl t hi 0) - 4-o0x0-5,6- F | |
trimethyl enepyridin-1-yl]acetic acid E12 Int.

02/ 30
N- ne
[5-(2
di hyd
i nter
Precu
0xo0-4
(2-]2
COON

acid

D10 F IN " COON

D13 F S IN

D9 FIN F COON [2-(2-(3-Fluuorophenyl)ethyl)-4-oxo-

PCT/EP01/11610

"COON 41 WO

904 PCT/EPQ1/11610 [5-(2-(2 3-difluorophenyl)ethyl)-2 E13 Int. D1 1 F
L hyl - V- 0x0-2, 7| N di hydr opyjr azol o[ 4, R-(bFpiprobehizritiio)yd-bxo-POH dcetic acid
(2, 3tdi fluorophenyl)eth met liﬁofiﬁ_qzsgj-_&etfc-acgl4 Int. D12 FiNIN
r opyr amelg 4, 3+ b] py Ldl pl4- acetic aci'd COON The foll ow ng
medi afes were |pr ed sbyNthe met hod of Internmediate E1(b): | No.
rsor Btructurel Nam (2-(2-Lté’o@-|di fll uorophenyl)ethyl)-4- F

qui hol Tn-I-y[)acetic aci EZ THE F NI .. N
L (2, 3l di f | uor ophenyl ) et hyll - 4. E21 [Fﬁjﬁz.i’ﬂlﬁ?éew@l%?x°é‘b§s8’7' N aci d

robenzyl t hijo) [ 7>f | ugrtefrabydp-[ fipyidin] glirasesiciapid1-|y| ] aceti c

=4

it

Jo il
F COOH
? ' [2-(2-(4-Fluorophenyl)ethyl)-4-oxo-
4H-quinolin-1-yl]-acetic acid
ES | Int. D4
[2-(2-(3,4-Difluorophenyl)ethyl)-4-
oxo-4H-quinolin-1-yl]-acetic acid
E6 | Int. D5
[2-(2-(2,4-Difluorophenyl)ethyl)-4-
oxo0-4H-quinolin-1-yl]-acetic acid
E7 | Int. D6
[2-(2-(2-Fluorophenyl)ethyl)-4-oxo-
4H-quinolin-1-yl]-acetic acid
E8 | Int. D7
[2-(2-(3-Chlorophenyl)ethyl)-4-oxo-
4H-quinolin-1-yl}-acetic acid
E9 | Int. D8
[2-(2-(2,3,4-Trifluorophenyl)ethyl)-4-
0x0-4H-quinolin-1-yl]-acetic acid
E10 | Int. D9 ‘
7 [2-(2-(3-Fluorophenyl)ethyl)-4-oxo-
| 4H-quinolin-1-yl]-acetic acid
E11 | Int. D10 F O N
kCOOH
/&3 [2-(2,3-difluorobenzylthio)-4-oxo-5,6-
F trimethylenepyridin-1-ylJacetic acid
E12 | Int. DI3 F\@/\ |1 ylenepy yl]
> U
COOH
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COON [ 2-(2-(2,3-difluorophenyl)ethyl)-5- F 1 | ethyl-4-oxo0-4H pyridin- 1

-yl]acetic E23 Int. D27 F N acid COON

[ 2- (2- (2v80d2/8domor ophenyl ) et hyl ) -5, 6- F di net hyl - 4- oxo- 4HPQV/EP@I/ 116101
-yl]Jacetic E24 Int. D28 F IN acid COON
[5-(2,3-difluorobenzylthio)-7-0x0-7H S thieno[3,2-b]lpyridin-4-yl]acetic
acid |E25 Int. D41 F S N COOH [2-(2-(4532-(12’3Himbfbpﬁeﬁwétm}qj_tlyl )42- F S
met hyl - 7- oxo- 7H-t hileno[ B, 2-" | zZ~E2§ | nt ?@g (3(th

b] pyri dim- 41¢!Dacet|ig_aki d 7). V\Lg P01/ 11610

[2-(2}(2, 3 i uoroph 4 27 || fydr Z¢°F§T3/bﬁ diAS1°

0x0- 44t hi eno[ 3, 4- b pyr&Ai n- | -yll\l;oo,m acjeacetic agidi d ° COON

[ 5- (227 8ydirftoorophenytyethytg=2="ST 0 Ulu 4;5-b] - E28
Int. P31 F|~ IN N pyridin-4-yi ic aiﬁﬁ(zéd%ﬂ asaiin

[6-(2]3-difl uorobenz | t hi - 4okl -okoeli, rydr opyr azol o[ 3 4-b]- E29
1 Int 3 125 n- 7- \ydilhyaleaply tagol8fel b JpfeididH-y1]-

[6-(21(2, 34di f | uor oph )et hyl l)\ F el sof- 0xo- 4H-pyrazol of 3,/4-b] - E30
Int. D32 EIIN N pyridin-7-yl]a 9@|r cid _COH

The following intermediates were prepared by the method of Intermediate E1(b):

No.

Precursor

Structure

Name

E2

Int. D14

(2-(2-(2,3-difluorophenyl)ethyl)-4-
ox0-4H-quinolin-1-yl)acetic acid

E21

Int. D26

(2-[2-(2,3-difluorophenyl)ethyl]-4-
0x0-4H-[1,8]naphthyridin-1-yl)acetic
acid

E22

Int. D40

[2-(2,3-difluorobenzylthio)-7-fluoro-4-
F | oxo-4H-quinolin-1-yl]acetic acid

E23

Int. D27

[2-(2-(2,3-difluorophenyl)ethyl)-5-
ethyl-4-oxo-4H-pyridin-1-yl]acetic
acid

E24

Int. D28

[2-(2-(2,3-difluorophenyl)ethyl)-5,6-
dimethyl-4-oxo0-4 H-pyridin-1-yl]acetic
acid

E25

Int. D41

[5-(2,3-difluorobenzylthio)-7-o0xo0-7H-
thieno[3,2-'b]pyridin-4-yl]acetic acid

E26

Int. D29

5-[2-(2-(2,3-difluorophenyl)ethyl)-2-
methyl-7-oxo-7H-thieno[3,2-
b]pyridin-4-yl]acetic acid

42



[6-(2-(2, 3-difluorophenyl)ethyl)-2- j
~NN~ di hydr opyrazol o[ 3, 4-b] pyridin-7-yl]-
[ 6- (2- (2V30dY/sdnor ophenyl ) et hyl ) - 2-

F

i sopr opyl

et hyl -4-oxo0-2,4 E31 Int.
Nz~ ~COOH acetic acid

D50 F I N

- 4- 0xo0- 2, 4- dréiydPapMsBZOl 0 E32

Int. D51 F 1 NN N[3,4-b]pyridin-7-yl]acetic acid "~COON O
[ 2- (2+(2+3-di-fluorophenyl)ethyl)-7 nethyl-4-oxo-4H:[ 1 8l naphthyridin -1-
E33 Int. D15 F I N Nyl]acetic Aacid COO3-(2-(2,3- d1ﬂuorophenyl)ethyl)-4-
[ 2- (2, 3-di f{l uor obengyl t Ri o) 4 =AH [ O,&ng}‘@nb r4 dn;q)s,lllacet ic acid
E34 | ntE21D44nifFD® | | F R [ uor o enzyl't h| 0)|- 7- oxo- 7H
th ieno[2, 3-b] pyridjn- ¢ acid E35Int D42 F S CQOON
[ 2- (2% (2, 34di fl uor ophe et hyl P edonF o><o 5 6-tri net hyl enepyri din-1-yl]-
E36 Int. D33 F TN ag 43 W3 027 PCILEROI 1610 [2-(2-(2,
3 -difluorogphenyl) §. D34 I'lé' i?d uoroPheny &t ylﬁ'
oxo-5 6%2t et ratfnﬁ hyl di n{l - §il [p— N me@ek7-exoagi-thiazolohd-bl-
[ 6- (21 ( ,83- (EI? oro 2- ( 2- mptridindrgl]dvglig acitt oxo- 2, 4- H38 Int.
D52 FIN IN/N Owe di yrazol L:%bﬂ'_b] pyridin- COON 7-yl]acetic |acid 44
‘ [6-(2,3-difluorobenzylthio)-2-methyl-
—. | 4-ox0-2,4-dihydropyrazolo[3,4-b]-
N
E29 | Int. D43 pyridin-7-yl]acetic acid
COOH
[6-(2-(2,3-difluorophenyl)ethyl)-2-
E30 F | : ‘N— methyl-4-oxo-4H-pyrazolo[3,4-b]-
Int. D32 F N~ N pyridin-7-yl]acetic acid
kCOOH
[6-(2-(2,3-difluorophenyl)ethyl)-2-
31 | 1 Do i F | : ,N——\ ethyl-4-oxo-2,4- '
nt. N~ N dihydropyrazolo[3,4-b]pyridin-7-yl]-
kCOOH acetic acid ‘
[6-(2-(2,3-difluorophenyl)ethyi)-2-
isopropyl-4-oxo0-2,4-dihydropyrazolo-
E32 | Int. D51 [3,4-b]pyridin-7-yl]acetic acid
[2-(2-(2,3-difluorophenyl)ethyl)-7-
methyl-4-oxo-4H-[1,8naphthyridin -1-
E33 | Int. DI5 yl]acetic acid
[2-(2,3-difluorobenzylthio)-4-0xo0-4 H-
F | | N [1,8]naphthyridin -1-yl]acetic acid
E34 | Int. D44 F\©ﬁ _
S Nk N
COOH
[5-(2,3-difluorobenzylthio)-7-0x0-7H-
thieno[2,3-b]pyridin-4-yl]jacetic acid
E35 | Int. D42
[2-(2-(2,3-difluorophenyl)ethyl)-4-
oxo0-35,6-trimethylenepyridin-1-yl1]-
E36 Int. D33 acetic acid
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WO 02/ 30904 PCT/ EP01/11610 Exanple

1-N-(2-Di et hyl am noet hyl ) - 2-12- (2, 3-di f| uor obenzyl t hi 0) - 4- oxo- 4H qui nol i n-1
-yl ]-N-(4ve 02/81904 uor onet hyl bi phenyl - 4-yl net hyl ) acet am de bCT/@Pewvast® F F F
F &105~ b S F Et 2N ,,NAmxture of

2- (2- (27 3-ditluoroben . guinolin-l-yl )acetic acid (Int. El)
(0. 15?, 1 equiv), [2-(2-(2,3-difluorophenyl)ethyl)-4-

N, N-diethy| - N - (4" - kb5 dbkatRIcMdnk frfa@aney . 21 di ani ne
(Int.] A3y m:.m_ag, acetic ac .

O (7-@pzabenzotri azo N -t at rarret]hyl ur oni um hexaf | uor ophosphat e
(HATU) (0.154g, 1.2 eq#@iv) and-coossopriopyl am ne (0.174m, 2.4 equiv) in

di chl promefhane (1 OM) was stixred at roof ht, then
washed with aqueous amTpnl um ori de and ésé ﬁ%&éﬁj %Xﬁ[ ?Bgmte. The
or gan 5335 Y r';ed and effap rat d, and “(anstho 615‘?31& bo¥9-#fed by col um
chronat E’ﬁ}yg?m | i % N Pide | rdlhrénohmzﬂkﬂlﬂ-lb]wmdih&m onet hane) .
Product fractions V\er aporatLe (5‘ an of fi hatetic afi@am (0. 201g) ; This free
base 6-201g)—was-—di-sselved-n ,..,?..unc! H-oA-y—t-ar-t-af-+e—aet-d—{0! 044g) was
added, the mxture stirred for 5nin then evapor at ed. Trlturatlon w th ether
gave the bitartrate salt as an off-white solid (0.209g). ' H NVR (d6- DVSO,
ca 2:1 rotamer mxture) 51.03 (6H, m, 2.59 (6H m, 3.41-3.62 (2H, m,
4.26 (2H, 2x s), 4.65-4.83 (2H, m, 5.12-5.56 (2H, m, 6.44 (1H 2x s),
6.93-7.12 (3H, 15 m, 7.30-7.75 (11H, m, 8.41 (1H, 2x d); M5 (APCl +) found
(M+l) = 694; C38H36F5N302S requires 693. Exanple 2

-N-(2-Di et hyl am noet hyl )-2-[2-(2-(2, 3-di fl uorophenyl ) et hyl ) - 4- oxo- 4H qui nol
in-1-yl]- N (4"'-trifluoronethyl bi phenyl -4-ylnethyl)acetanmide O F 1 | FF
FNF Et2N,, ,N A mxture of

2-12-(2-(2, 3-di fl uorophenyl)ethyl)-4-oxo-4H qui nolin-1-yl]-acetic acid
(Int. E2) (0.26g9g, 1 20 equiv),

N, N-diethyl -N -(4"'-trifluoronethyl bi phenyl -4-yl net hyl ) et hane- 1, 2- di am ne
(Int. A2) (0.265g, 1 equiv), HATU (0.28g, 1.2 equiv) and diisopropyl am ne
(0.32mL, 2.4 equiv) in dichloronethane (15m) was stirred at room
tenperature overni ght, then washed wi th aqueous amoni um chl eri de and
aqueous sodi um bi carbonate. The organic | ayer was dried and evaporat ed,
and the product purified by colum chromat ography (silica, 2% [2M amoni a
in methanol] in dichloronmethane). Product fractions were 25 evaporated to
an off-white foam (0.201 g). Trituration with ether gave the title conpound
as a white solid (0.476g). 'H NVR (d6-DVMSO, ca 2:1 rotaner m xture) 5 0.93
(6H, 2x t), 2.38-2.80 (4H, m, 2.90-3.05 (4H, m, 3.45 (2H, m, 4.30-4.95
(44, m, 5.23-5.58 (2H, m, 6.06 (1H 2x s), 7.14-7.38 (7H, m), 7.50- 7.95
(7H, m, 8.16 (1H, m; M5 (APCl+) found (MH) = 676; C39H38F5N302 requires
675. 45 WD 02/ 30904 PCT/ EP01/ 11610 Example 3

-N-(2-Di et hyl am noet hyl ) -2-[ 2-(2-(2, 3-di fl uorophenyl ) et hyl ) - 4- oxo- 4H qui nol
in-1-yl]- N(4"-trifluoronethyl bi phenyl -4-yl nmethyl)acetam de bitartrate

Tr eat ment of

N-(2-Di et hyl am noet hyl ) -2-[ 2-(2-(2, 3-di fl uor ophenyl ) et hyl ) - 4- oxo- 4H qui nol i
n- I -yl]-N-(4'-
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trifluoronethyl bi phenyl -4-yl nethyl)acetamde (Ex 2) with d-tartaric acid as
for Exanple 1 gave the title 5 conpound as the bitartrate salt. Exanple 4
- N ( 2- Di avdrygr/an9noet hyl ) -2-[2-(2, 3-di fl uorobenzyl t hi 0) - 4- BRDEBQIGHET0 et hyl e
nepyridin- 1-yl]-N-(4'-trifluoronethyl bi phenyl -4-yl net hyl )acet am de
bitartrate O FF (I FF SN/ I F Et2N' _ N | / The free base was

pr epar Bxpniple in—+ Nt(2-DietirylaminopihyD-2A2-(b§-difluerohenaydidioy4-gxe b f einalin-1Fyk-V-(4'-

bi t ar t friffudrokashylBifhdngI- 85 Hn@byl)aetamatepitartiate’ H NVR (d6-DMSO) S 0.93, 0.99
(6H, 2x t), 1.954{2H m, 2.57-2.88 (84 m, 3.21-3.60 (4H, m, 4.21 (2H,
s), 4.23, 4.29 (4H, 2x s), 4.64, 4.75 (2H, 2x s), 5.01, 5.22 (2H, 2x s),
6.15, 6.7 (1H , 7.12-7F21 (2H, m), 7.34-7.45 (3H, m, 7.67 (1H d),
7.71 (84 . O r(APCI) found (Mtl) = 684; C37H38F5N302S

| ., m

requi res| 683. SExaq%/ 5

- N-(1- ( 2-¥Et hoxyet er di n-4-yl)-2-[2-(2, 3-di fl uorobenzyl t hi 0) - 4- oxo- 4
H 15 qui nol %\%rh-/l\yN A4 -trifluoronet hyl bi phenyl -4-yl net hyl )acetam de F F
I I/ FF S F N The free base was prepared fromiInt. El and Int. A42
by t heAmtthedf 312-Bdadifherolenzdihiadtoxg gl 1ad)acediglagié fint. iEA) (©11ae.d aghiv),

di ci ONCNI&rem 0-(4'dri Bugoradth1bibEenyBA-@liviethlyhstiksie Ay dihratink (18 A 2§ (ocnrznsg] 1kyiiy),

acet at 1)20 19201—9' q\IWN 'tétlla?ne mgﬁ%egcéﬂu% )1 :tt% Q@q
7 B oy e wo%sgvag%w Rirdin Lt

. 3. %

4 48 ( @mpe@g@ga)ovem@ht?ﬁxen_w,qs}g wetb pﬂuegg@wfmrg)}num\gc dg amd BPeq ppdugg( gl):arbqpawll +
6. 52 (Thd organg)layebwbdridd 3nd Slaporaged, aid B prod®S pyrified My colmnn cBrofa@gidphy((dikka, n) ;
:;/ET(% ég?i MR (Méthan%ﬁ@m diCHIOIRR NS OB SuucE fbibASw et S Svapdiftel\d AHFBIRR4A

0
o- N (LRI oEIFAR e 0 p10) s dishad iy im0, i s 0044898 i ol
n-1 -yl 3ddggd, ﬂ(%nlx‘f”fei Sfl{r%ﬁoa ARTHYSTLVAOEASF - AmyfrtWEt“ﬁSWe}*&&%%Vthe&étaW&eé? t33fe Nz~
F S Noffwhite dddid (O209g]. r BENBRSEs- S Op rash hirognet mbsturend L.03ESHamY 215P (GH. w35 by t he
mst h0d3 af 3Bxamhs, 426 @KCEPS), 4165-083 PMIm3S.12-$58 (ZENN), is4pl BCK s9%6.93-7.12 (3H,

B0 RSB EORR) Bl 3RS ER i it 0 Tl Ko g e

1.9-2.15 (2.3H, m), 2.26 (2.1H s), 2.3 (0.9H, s)29(14Hd

J=11. SEzgmpl2 2 98 M@-Ditthyld minbetkyhz)-[2-(3-(¥,3-ddud -y phepy]) ethyD)-4-dx oddH-qainolin-131-

(0. 6H, N.@Liriffhofnectidi 4 fn&Bv{QetBilideS) . 4.73 (1.4H, s), 5.01 (1.4H, br
s). 5 N tsirtol berﬁ} i,’—he'm yﬁ"%e 6 49 (0.3M s). 6.9-7.2 (4H m),
729775(10H ! 838(07Hd J8Hz) 8.4 (0.3H, d, Miz); MS (APCl+)
10 found ¢Mr1) Q C38H34F5IH3 2S requires 691 Conversion to bitartrate

A mixture of 2-[2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4H-quinolin-1-yl]-acetic acid (Int. E2) (0.26g, 1

20  equiv), N,N-diethyl-N'-(4'-trifluoromethylbiphenyl-4-ylmethyl)ethane-1,2-diamine (Int. A2) (0.265g, 1
equiv), HATU (0.28g, 1.2 equiv) and diisopropylamine (0.32ml, 2.4 equiv) in dichloromethane (15mi)
was stirred at room temperature overnight, then washed with aqueous ammonium chloride and aqueous
sodium bicarbonate. The organic layer was dried and evaporated, and the product purified by column
chromatography (silica, 2% [2M ammonia in methanol] in dichloromethane). Product fractions were

25  evaporated to an off-white foam (0.201g). Trituration with ether gave the title compound as a white solid
(0.476g). 'H-NMR (ds-DMSO, ca 2:1 rotamer mixture) § 0.93 (6H, 2x t), 2.38-2.80 (4H, m), 2.90-3.05
(4H, m), 3.45 (2H, m), 4.30-4.95 (4H, m), 5.23-5.58 (2H, m), 6.06 (1H, 2x s), 7.14-7.38 (7H, m), 7.50-
7.95 (7H, m), 8.16 (1H, m); MS (APCI+) found (M+1) = 676; C39H3sFsN30, requires 675.
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Exanple 7

-N-(1- Met hyl pi peridin-4-yl)-2-12-(2-(2,3-di fl uorophenyl)ethyl)-4-oxo-4H

[ 1, 8] napwayr/smddhn- 1-yl ] - NV (4'-trif|uoronethy|biphenyl-4-y€n®Pth§Hnetanide
bitartrate FFnN FFNF 0"") N Na]5 To a stirring m xture of

LSE?C?EQA RhiEs S p g iy m?ﬁﬁia‘ﬁln?f?izglg S AR by
porti off '(r#lua Riphgny ‘ETVI“PC“}MW‘Q“NDNEN‘WNT“F et ramet hyl ur oni um

hexaf | 4o t
(12 gt HARERTALB R ) “ﬁgy Eﬁs 2?%?% o2l AT s
t hen atalélaame berisdgpmet swtar% § G 2y pHh fritesp P A ST Iéa@fr@leeb%ﬁps%ﬂlaﬁlea
under WE@E@&HﬁﬁhéS@mm@Sdhd the residue treated with 20 aqueous sodi um
bi carbonate and extracted 3 times with ethyl acetate. The conbined extracts

wer e she ueaus. so nate ueous ni um chl ori de
hen SETHaHe 4500 QA AP URRGY - gr e Ry g Ty Byenvpiadin
resi dub‘yuid!*(‘bﬁ’?lf!\hﬁﬂmgﬁh&lﬁﬂ’élﬂm(lﬂr)ﬂ'@efélb’l)i“‘@@mlmlmﬁfetﬁ ain

met hanol / di chl or ogret hane) and t he product obtai ned dissolved in

di chl or onet hane and shed twice wth 0.5M aqueous sodi um hydroxi de t hen
brine, drfed (Na2Ss and the $of vent evaporated. 25 Crystallisation then
recrys Rgats 0 m acegonrtrd | e gave the free base, 10.75g. This

mat eri al . 699, LWL _oegul ogether with L-tartaric acid (2.39g, | equiv)
was di ssolved in : (50mM ) and evaporated to a thick syrup which was
triturated wWELM g give the bitartrate salt as an off-white solid

(12. 43@1@ iy b§%sg>ﬂa Int5é12%§ &z {lnetﬁgd @f mpkt, TH b1tag%4«%?gs 65
Ca

(5 6k 4. 88,

5.1y, " eapgagyiedy etasditha by dy 55113 *éfn) 848

(111, 3303 (418, 11924% @Y, 1463, 6329( 2€(AP6164)4 %@Hoﬂ«mgl @?23{ 2@3)86435F5N402

requi r €37 6l 2x )7 7V07Q2 (B0 9047 ﬂ@'#fB@ﬂhﬂ,ﬂGﬁUQlHE&ampﬂ @H8d), 7.85 (4H, m); MS

'N‘(1'&@Kﬁ?&ﬂﬁ%@@hﬁ¥%®@KHQ&HQNRL 1ofuires%sB2- (2- (2, 3-di fl uorophenyl ) et hyl ) - 4-

ox0-4H [ 1] 8] napht hyri

-1-yl]-N-(4"-trifluoronethyl bi phenyl -4-yl nethyl)acetamde 0O FFI FF NN

/ | F Exaioplhla —Fo-d-(@Methaxpethp)piperidindfyFh{2-(284diflddrabaplthio)-egxo-44- and

di i5opg@pylet -yl u -aeiickém&BAbiphen@aUinkthyDaddtanide THE (125ml) under an

argon at nosphere s added in one portion

O (7-azabenzotriafol -1-yl)-N, N N , N - tetranethyl uroni um

hexaf | uor §phosphgat TU) (16F6§g, 1.5 equiv). A solution of Int. E21
ULy \(= wylpyrrolldone (25nl) and dry THE (100m)

@o ed dr Q%% @

After 16h the solvents were evaporated
under reduiced pres

‘ e reS|due treated with 1M hydrochloric acid
(200mL) and ex ed/ 8 fFinmes with ethyl acetate. The conbi ned extracts
wer e masheg\iggiifﬁ IM hydrochloric acid (200nl), brine, 2M sodi um
hydrOX|der2 d (Na2SO4) and evapor at ed.
The free base was prepared from Int. E1 and Int. A42 by the method of Example 1, except using DMF as
solvent in place of dichloromethane. 1.97g of this material was crystallised from n.butyl acetate (10ml) to
give the title compound (1.35g). 'H-NMR (CD;0D) 5 1.7-2.05 (4H, m), 2.05-2.3 (2H, 2xt), 2.5-2.65 (2H,
20  m), 2.95-3.1 (2H, m), 3.3 (3H, s), 3.45-3.55 (2H, m), 3.9-4.05 + 4.4-4.5 (1H, 2xm), 4.37 + 4.48 (2H, 2xs),
4.71 +4.87 (2H, 2xbr s), 5.31 + 5.68 (2H, 2xs), 6.44 + 6.52 (1H, 2xs), 6.95-7.3 (3H, m), 7.35-7.85 (11H,
m), 8.2-8.35 (1H, m); MS (APCI+) found (M+1) 736; C40H3sFsN303S requires 735.
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The resi due was chromat ographed (fine silica, 2M ammonia in

nmet hanol / di chl or onmet hane) and the oil obtained dissolved in ether and
al | onwed tvo0o02/9®b4al | i se then recrystallised from di chl or oneChvap& /Y168t her ,
yield 11.98¢g (free base). 13.64g of title conpound forned in the sane

bov t n. bu t
Cryor aFFimAe B NS apiratid- A O L g Rbrdbe g SO AR k. O Y€
2. 45- 2(%QIQWm%k)ili)lphznbé-“s*/hﬁth(%qetaﬁyde bitartrate 35 (5H), 3.4-3.55 (2H, 2xt),
417+440(1H 4.71 + 4.93 (2H, s), 5.3-6.0 (2H, br), 6.26 + 6.31
: 7.9

(1H, 2xs) m, 73 7.4 (1H, d), 7.45-7.6 (2H, m, 7.6-

(6H, : 8. 87 AH, rr) M5 (APClI +) found (M+l) _ 719,
CA0H39 £q = B e 9

-N-(1-(2 hoxye i n-4-yl)-2-[2-(2, 3-difluorobenzyl thio)-4-oxo-4

H 20 [1, 8] napht hydi
-1-yl]- N-(4'-t et hyl bi phenyl - 4-yl net hyl )acetam de bitartrate F F F
F \ SNN FN/ N N The free base was preparedfromlnt E34 and Int.

A42 by _t t hod of ro ra acetone/ MeCH 9: 1)
yi el def® etfﬁf'@%?%@s g & %W‘(a&% Y?I Jﬂ%f*af b¥rEwp o SXGPiping HME o
(1H bsolvnt it pldeq of dichipgometipng.4¢Ehropytographys aqeong K acetongIMEPH ) 1) FieBled thel frebr t

J=12Hzdase 274 rofbher Rlxnire); H-NMEZ(CDC2H 52,7668 (R, o) 1.93.1062. mhln),baa 12.1H,35z) ,
3.2 (135h.918)s), 2 (¥§H§&J5H5P’1‘>z)) 2938 8 610 §H1oﬂz) 3376%@ m)%ﬁg %1 (oikl

(0. 5H, % , ,
(0 5H ], ., 120 gyt sl gl y
7.16 (ORE ) 697 204, w), (2571105, 19, §.3$40. 7, dgk HZ)S‘WO H(ds#SHﬁ M%(/’SPC thH,
m 10 8. ﬂ)u(xcﬂﬁu+1br=)6,928:38234H5Nl;®28m§qu1r6ﬁ9(1APC| +) found (Mtl) = 737; C39H37F5N403S
requi I esntabn GHNROZIINIOFECT EROBLIAGIO. Exanp e 10
-N-(l Et hyl pi peridin-4-yl)-2-[2-(2, 3-di fl uorobenzyl t hi 0) - 4- oxo- 4H qui nol i n-
1-yl]-N- (4" -ethyl bi phenyl -4-yl net hyl )acetam de bitartrate F S &\. N
vy -, NBxamhgle f e &-@ M ethyipipepdiophylpd-[2-( (R 3-difluo@phenyethyl)#-0x0A8-by t he net hod
of EXa[Im]ﬂap];thy@iﬂﬁﬁplyl]%(Mrlﬁmﬁ'oﬂ&hyﬁllﬂﬁhyleﬂj?hdefhyl)h&&ﬁmﬂi bidArghaker omet hane.
The bitartrate sa was fornmed as in exanple 1. "H NWR (d6- DMSO) S 1.07
(3H, t), 1.70-1.91 (4H, m, 2.37 (2H m, 2.66-(4H m, 3.20
(2H, m, , 4.48 (3H m, 4.70 (2H m, 5.34 (2H m, 6.27,
6.33 (E - ef(14H m, 814 (1 H m; M (APC) found

q

(MH) = ui res 665. Exanpl e
11-N-(1- -2-[5-(2-(2, 3-di fl uorophenyl ) et hyl ) - 2- met hyl -
oxo-7H 10

thi azol o[ 4,5- b pyridi n-4-yl']-N-(4"-trifluoromethyl bi phenyl -4-yl methyl)aceta
mde bitarfrafte F SF 1 /> F
15  To a stirring mixture of intermediate A5 (12.53g, 1 equiv) and diisopropylethylamine (18.82ml, 3 equiv)

in dry THF (125ml) under an argon atmosphere was added in one portion O-(7-azabenzotriazol-1-yl)-
N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU) (16.65g, 1.5 equiv). A solution of Int. E21
(12.4g, 1 equiv), in dry N-methylpyrrolidone (25ml) and dry THF (100ml) was then added dropwise over
1.5h. After 72h the solvents were evaporated under reduced pressure and the residue treated with

20  aqueous sodium bicarbonate and extracted 3 times with ethyl acetate. The combined extracts were washed
with aqueous sodium bicarbonate, aqueous ammonium chloride then aqueous sodium bicarbonate, dried
(Na,SO,) and evaporated. The residue was chromatographed (fine silica, 2M ammonia in
methanol/dichloromethane) and the product obtained dissolved in dichloromethane and washed twice
with 0.5M aqueous sodium hydroxide then brine, dried (Na,SOs) and the solvent evaporated.

25  Crystallisation then recrystallisation from acetonitrile gave the free base, 10.75g. This material (10.69g, 1
equiv) together with L-tartaric acid (2.39g, 1 equiv) was dissolved in methanol (50ml) and evaporated to
a thick syrup which was triturated with ether to give the bitartrate salt as an off-white solid (12.4g). 'H
NMR (ds-DMSO), §1.58-1.66 and 1.80-2.05 (4H, m), 2.40-2.65 (5H, m), 2.93-3.19 (6H, m), 4.15 (2H, s),
4.16-4.38 (1H, m), 4.62, 4.88, 5.42, 5.68 (4H, 4x s), 6.00, 6.03 (1H, 2x s), 7.10-7.97 (12H, m), 8.48 (1H,

30  m), 8.82-8.90 (1H, m); MS (APCI+) found (M+1) = 675; C33H35FsN4O, requires 674.
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N NF 110 F Na Prepared frominternedi ate E28 (0.15g) and internediate
A40 (0.149g) using HATU (0.188g) and dii sopropyl am ne (0.172nml) foll owed
by bi tar wabrzei®edt formation as in exanple 1. H-NI\/R (d6- BvBEPO1/S60. 95- 1. 15
(3H, m, 1.6-2.1 (4H m, 2.84 (3H, 2xs), 2.3-3.25 (10H, m, 4.14 (2H, s),

4.05-4 1 r-s

6. 02 Eg b} 1H§V2é)i?M"té "8%@@"?‘31‘4“ %rPiD 2‘&@'@?‘@‘2‘@"?% ')e“%ylgigé”‘ﬁg‘?g )

VB ( APEsSInap @HH*"(M' (4" luoresssthyfpin jragshyhasetamide ' Exanpl e 12 -

()N-(1-Ethyl pyrroliadin-3-yl)-2-[2-(2-(2, 3- d|fluorophenyl)ethyl) 4- 0x0-4H-qu

inolin- 1-yl]-N-(4 W | uor opret hyl bi phenyl - 4-yl net hyl )acetam de bitartrate
20

FFF RN fronm rFnt ernmedi ate E2 (0.295g) and A23 (0. 309)
usi ng HA yopropyl am ne (0.3ml) followed by bitartrate
salt for BX QA 1. Spectral details of the free base are
quoted bel ow. » 13) S 1.0-1.2 (3H, n), 1.8-2.15 (1H, m,

2.15-3.15 (1 ¥6-5.2 (5H, n), 6.14 + 6.24 (1H, 2xs), 6.8-7.8 (14H,
m, 8.25: H, r’r) M5 (APClI +) found (MH ) = 674; C39H36F5N302 requires
673. 49 o 02/ 30904 PCT/EPQ1/ 11610 . Exanple 13 -
() N ( 1T sy mixdiee of Tt 249 (34 12e) beqad) andgc}) liponienyéntiafayine HB $Pm 3 sgev)dmdnyui nol i
n- | 5yl THFX#254d1)- undérfah exgow atetobphletsi il ediel irlong Ipoeioh - (7cezatiearmtdeolol - NN, it 16"~ Nz ~
F F  FteBabethylunidhn heﬁrﬂ@mpmpﬁawmm @rmgl 124 uE} (A\Osoﬁllxgmf ﬁiﬂ‘tz&\%l?z 4g01 3?9)
usin rate
sal tgf t@r?gt& ﬁs |hr¥ﬁ)gg°ﬁdokl§&§h%§¥g@?rﬂﬁ: Fn ?%egﬁr%@w‘s over g?
quot ed 1 @L‘?@T‘S‘ andsr ggueed QS"'S?“WH ﬁlie regidyg treaigd ("GlP-l Mn') 2.8-3.1
( 2H, nilydrmhlmlc acld (298mj) zmi exzwst)ed 3 titeGwigh Ghy(l Be4taterjThe GorBigned eBir&S Wetd-vashak) |
N&(Sl?wﬂh(lﬂd'hydf@:hlor?c atidA(2680m1f, batht, 2M) sodﬁnﬁ@d&xﬁe d Hrie@\Na, 5G9 &2 ﬁﬂated .
- 0XO0-
(ke %HM%%%E%& ?&'& f(fliﬂer&llf}:aﬁ M I[n%?]en T%ﬁagxbf/{hb’r%rg gﬁéz; Q) 114

ltjl- i glrjlt Po%llggq:(} Tle,x_al.q:m e%exi\'jmé Otg) grr;r/?_t%l alhsed¥rom ic oromethane / et er

yield 11.98g (free base). 13.64g of title compound formed in the same manner as above was
recrystallised from hot n.butyl acetate (70ml) to give crystalline title compound (11.5g). 'H NMR

15 (CD;0D), 6 1.6-2.35 (6H, m), 2.45-2.65 (2H, 2xm), 2.9-3.12 (4H, m), 3.12-3.35 (5H), 3.4-3.55 (2H, 2xt),
4.17 + 4.40 (1H, 2xm), 4.71 + 4.93 (2H, s), 5.3-6.0 (2H, br), 6.26 + 6.31 (1H, 2xs), 7.0-7.35 (3H, m), 7.3-
7.4 (1H, d), 7.45-7.6 (2H, m), 7.6-7.9 (6H, m), 8.61 (1H, br t), 8.87 (1H, m); MS (APCI+) found (M+1) =
719, C4oH39FsN4O; requires 718.

Example 9 — N-(1-(2-Methoxyethyl)piperidin-4-yl)-2-[2-(2,3-difluorobenzylthio)-4-oxo-4 H-
20  [1,8]naphthyridin -l-yl]-N-(4'-triﬂuoromethylbiphenyl—4-ylmethyl)acetamide bitartrate

g

o/\/N

The free base was prepared from Int. E34 and Int. A42 by the method of Example 7. Chromatography

(EtOAc / acetone/MeOH 9:1) yielded the free base. 'H-NMR (ds-DMSO) (~1:1 rotomer mixture): & 1.55

(1H, br d, 11Hz), 1.75-1.9 (4H, m), 2.15 (0.5H, t, J=8Hz), 2.3 (1H, br t, J=12Hz), 2.4 (1H, br t, ]=11Hz),
25 2.66 (2H, m), 3.06 (2H, br t, 12Hz), 3.2 (1.5H, s), 3.25 (1.5H, s), 3.3 (0.5H, t, J=7Hz), 3.45 (2H, m), 4.1

(0.5H, m), 4.2 (2H, s), 4.25 (0.5H, m), 4.5 (1H, s), 4.59 (2H, br s), 4.8 (1H, s), 5.45 (1H, br), 5.75 (1H,

br), 6.35 (0.5H, s), 6.38 (0.5H, s), 7.16 (1H, m), 7.2-7.4 (4H, m), 7.6 (2H, d, J=8Hz), 7.7 (5H, m), 8.5

(1H, m), 8.7 (2H, br), 8.82 (1H, m); MS (APCI+) found (M+1) = 737; C3H3,FsN,O3S requires 736.
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Exanple 5 was converted to the bitartrate by the nethod of exanple 1.

Exanpl e 15

-N-(1- (2Wedhaeyet hyl ) pi peridi n-4-yl)-2-[2-(2, 3-di fl uor obrapgPehi16)0- 4- 0X0- 4
H quinolin-1-yl]-N- (4" -trifluoronethyl bi phenyl -4-yl met hyl ) acet am de

di hydr ride A ERE.ES NS SN 2HCL . 15 Exapple 3 ((1.00) was
di ssol @%ﬁi‘ﬁlﬁ I??so}p\)’r((h)p})‘g‘rl’yclﬁ lp‘(rfd?b%y)l) %ahig(zlﬁl ‘i\}?]m(’b?%y%‘&'ﬁfﬁo'%w0?‘27}113)“'&Hded.
A t hi cid-etwiiphenylg-dmetyhacstamid@bitariraty ¢ was evaporated under reduced
pressure and the @esidue dissolved in isopropanol (1 Or) with heating. On
cool i ng aFthick ecihpitate forned that was filtered and dried. 0.2g of
this teni al ystallised fromfurther isopropanol (10m) to give
the ti ~ 1229y "H- NWR (CD30OD) 8 1.9-2.6 (4H, m, 3.0-3.5
(4H, m, 4._2xs), 3.5-3.8 (4H, m), 7.0-7.5 20 (4H, m,
7.5-7.65 (3H, : §-7.85 (5H, m), 7.9-8.2 (2H, m), 8.4-8.55 (1H, m). 50
WD 02/ 30904 : 1610 Exanple 16

-N-(1- (2<Mxthokyet hyl ) pi peri di n-4-yl)-2-[2-(2, 3-di fl uorobenzyl t hi o) - 4- oxo- 4
H quinolin-1-yl]-N(4'-trifluoranethyl bi phenyl-4-yl nmethyl)acetam de nono
par at of Rfehedarpts REpered from I 1 gad I {29 brrdeeted oL iy gireRirusiag Rl & 5

( 1.90g) sdlvent igtplaatgfitlicfareragthapdHFe Witarate)salverss fBadukelchs in eeipleil o NH OBV (ds-

par at obVESTHSUl(THBA] t§; 122 I(TH, TP NIOY 91 341e, rh)12. 8TWHY ), 266 HE, L RBLD (Zdn)t he2

m xt ur sty ﬁ.&@&}ﬁ&),%o At s8Ney, é%t? 3;%‘572%@% ﬁﬂq.‘?%ﬁgﬂqhﬁ {4 @\gure
filter ve [ q). 0. f this matérra S
di ssol ng&?ﬂq E’P@‘WQ‘ ﬁé&&@g—h G l% SF‘Eﬂai 3. ‘gll'he solid formed was
filtered and washed with further THE (2ml) and dried to give the title

CONPouRghsle 31 CL X1 Mthyipiferifthd-1)%-Bl@) 2, 3-dit He I)-S-methyl-720xd-764H, M,
ALIKETU RN NG e e
7.3-7.85 (13H, mP8.2-8.35 (1H, n). Exanple 17

pi peridi nF-4-yI )-2-[2-(2-(2, 3-di fl uorophenyl)ethyl)-4-

’L\l:'?’omet h FnyI -4-yl nmethyl )acetam de bitartrate 0 F F
ON__Exasmple 8 (8g, 1 equiv) together wi-th L-tartaric
acid (1.67g, 1 eguiv) g dissolved in nmethanol (50m ) 15 and evapor at ed
to a thick syrﬁé\mﬁhich as triturated with ether to give the bitartrate
salt as an offN te
Prepared from intermediate E28 (0.15g) and intermediate A40 (0.149g) using HATU (0.188g) and
diisopropylamine (0.172ml) followed by bitartrate salt formation as in example 1. "H-NMR (ds-DMSO)
§ 0.95-1.15 (3H, m), 1.6-2.1 (4H, m), 2.84 (3H, 2xs), 2.3-3.25 (10H, m), 4.14 (2H, s), 4.05-4.4 (1H,
15 2xm), 4.62 +4.83 (2H, 2xbr s), 5.37 + 5.62 (2H, 2xbr s), 6.02 + 6.05 (1H 2x s), 7.05-7.4 (4H, m), 7.5-7.7
(2H, m), 7.7-8.0 (5H, m); MS (APCI+) found (M+1) = 709; C33H;3,FsN40,S requires 708.

Example 12 — (¥)N-(1-Ethylpyrrolidin-3-yl)-2-[2-(2-(2,3-diflucrophenyl)ethyl)-4-oxo-4 H-quinolin-
1-yl}-N-(4'-trifluoromethylbiphenyl-4-ylmethyl)acetamide bitartrate

20  Prepared from intermediate E2 (0.295g) and A23 (0.30g) using HATU (0.395g) and diisopropylamine
(0.3ml) followed by bitartrate salt formation as in example 1. Spectral details of the free base are quoted
below. 'H-NMR (CDCl3) § 1.0-1.2 (3H, m), 1.8-2.15 (1H, m), 2.15-3.15 (1 1H, m), 4.6-5.2 (5H, m), 6.14
+6.24 (1H, 2xs), 6.8-7.8 (14H, m), 8.25-8.45 (1H, m); MS (APCI+) found (M+1) = 674; C39H36FsN30;
requires 673.
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solid (9.54g). 'H NMR (CD30D), 6 1.53-1.64 and 1.70-1.87 (4H, n), 2.15-2.43
and 2.55-2.69 (4H, n), 2.93-3.50 (11H, m), 4.05-4.32 (1H, m), 4.19 (2H,
s), 4.61W@087906. 42, 5.67 (4H, 4x s), 6.08, 6.11 (1H, 2XPCEHEPITLIEN- 7. 94
(12H, m), 8.49 (1H m, 8.82-8.90 (1H, m; MS (APC+) found (Mrl) = 719,

c40 I(-?E?E%%h ng @mﬁgnoﬁﬁm%ﬁ-[? ges -Jilfugrobsnayltioptisp dFREHY W ) - 4-

0X0- 4 frl@}l?‘laﬂﬁf nxl-4 -ylmethyl)acetamxde itartrate

-1-yl]-N-(4'-trifd uoromet hyl bi phenyl - 4-yl net hyl ) acet am de nonohydrochl ori de
OFI I F.F FI Il F NONHA .51 WO 02/30904 PCT/EP01/11610
Exarrplf_a ket one (4ml) was mixed with 4MHC in

di oxane 3 atr 0C, a small amount of solid was filtered
off. Th LQUmr s~ wewe sevapor at ed under reduced pressure and the
residue crystallisged f acetone (4m ). The solid so fornmed was
recrystallis tone to give the title conpound (0.3369). "H NWVR
(CD30D), 6 1. .5 (4H, m, 295315(4H br), 5315 3.5 (7H, ss +nm),

S8 (45 a%fro?n a8, e (o1 )ba'hd é e P&y )d BiotyRel 2t
br) %pg i;b}) eel ggji deta1 of th %0 F’ﬂﬁ ux

65 8. ('9 e free base are quoted

’bgatgatg s 111 ﬁ as i
-N-(l ekowve %ELMQW@M?MW% )y LB 228<[62L 24 $3.3GH. mubtbphah (A8, 8xdy| ) - 4-
0X0- 4HL5H 5, (B Na)p 6B &1y 6i4di(HH, 2xs), 6.85-7.2 (4H, m), 7.2-7.85 (10H, m), 8.25-8.5 (1H, m).
-1-yl]-N-(4'-trifluoronethyl bi phenyl -4-yl met hyl ) acet anm de di hydrochl oride 0
F F I # FF NNEFE Oi-/Na N_.2HCL 10 Exanple 8 (0.321&)_ in ethanol (3nl)
was st F¥ampe b“/?rIﬁ‘l(]gfﬁ'wqoﬁyﬁﬂlmer‘ﬂW'ﬁV’é}@e{ﬁf&é’.‘iﬁM‘)l’.e“mﬂ 109 9xg-4Ha s
col | ecquinblimyl-ylj-Me (4 atrifbroromethylbiphewiyl-H-ybnéthylpdcemmidechritagttateo gi ve the title
conmpound (0.31g) 0o"HNWR (CD3OD), b 1.8-2.55 (4H, m, 3.0-3.8 (15H, m,
4.15-5.1 (3H, m 6.6 (2H, br) 6.94 + 6.97 (IH 2xs), 7.0-7.25 (3H,
n),73795(9 8.8-8.95F(AH, m, 9.15-9.25 (1H, m. The follow ng
Exanpl e nmet hod of Exanple 1, using an appropriate
sol vent such cpll rmam de or di chl oronet hane: Ex. No.
Precursors Structu O'N(2-D ethylam noethyl)-2-[2-(4- | Nz~ F F
fl uorobenzyl t H20 Int. E1 S NF ‘
qui nol i nel >yl INNJ(4" -trifluoro- Int. A2 F/ O nethyl bi phenyl -4-yl methyl) -
10 0 .C4H40s
Example 5 was converted to the bitartrate by the method of example 1.

Example 15 — N-(1-(2-Methoxyethyl)piperidin-4-yl)-2-[2-(2,3-difluorobenzylthio)-4-oxo-4 H-
quinelin-1 -yl]-N-(4'-triﬂuoromethylbiphenyl—4—ylmethyl)acetamide dihydrochloride

kf

N
o 2HCI

15 Example 5 (1.0g) was dissolved in isopropanol (10ml) and 1M HCI in diethyl ether (4ml) added. A thick
precipitate formed. The mixture was evaporated under reduced pressure and the residue dissolved in
isopropanol (10ml) with heating. On cooling a thick precipitate formed that was filtered and dried. 0.2g
of this material was recrystallised from further isopropanol (10ml) to give the title compound (0.132g).
'"H-NMR (CD;0OD) § 1.9-2.6 (4H, m), 3.0-3.5 (4H, m), 3.36 + 3.41 (3H, 2xs), 3.5-3.8 (4H, m), 7.0-7.5

20 (4H, m), 7.5-7.65 (3H, m), 7.65-7.85 (5H, m), 7.9-8.2 (2H, m), 8.4-8.55 (1H, m).
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N acetam de bitartrate N-(2-Di ethylam noethyl)-2-[2-(4- F F
fl uorobenzyl thio)-4-0x0-5,6- Int. E4 S N F trinethyl enepyridin-l-yl]-N(4"-
21 Int. AROB2/809@ trifl uoromnethyl - bi phenyl -4- N yl net hyl ) aper/aniidacio
bitartrate Et2N' O N-(2-D ethylam noethyl)-2-[2-(2,3- F

(i mot EORERE XD N AN Bipoiy g S 2ol dhirsbenayitioy +-oxo-ar
triflu® ‘Bﬂ‘é‘rﬁﬂl=1Yof4b-ﬁéﬂ+§ﬂr9m@thylhllwwét4w9mfa&léafaﬁnﬁ'ée e paratolyenespiphrpse \\O
02/ 30904 PCT/EPO1$ 11610 N-(2-Diethylam noethyl)-2-[2-(4 F F

f1 uoropheny! ) et hyl) -4- oxo-4H 23 Int. E5 N | F

qui nol }:n- -yl ] - rifluoro-. ¥nt. A2 F O nethyl bi phenyl -4-yl net hyl ) -
Et 2N- -, ! thyt am noethyl)-2-12..(2- FF F

(3,4-dif . , Oxo- 24 Int. E6 Nt F

4H quinolin-1-yl]- rifluoro Int. A2 F O nethyl bi phenyl -4-yl net hyl) -
Et 2NN acet am d ' ei N (2-Diethylamnoethyl)-2-[2-(2- F( FF
(2-fluore hyl)-4-oxo-4H Int. E8 I 25 Nf F

qui nol i n-?-yl ]-N-(4" -trifluoro- I'A%QHA2 i i o methyl bi phenyl - 4-yl net hyl ) -
Et 2N NTae edlainndé exaipler (1 Ag)ein MtaRydibfetah VTRt tryd gddedt 4 ditidn o F

(3-xhl prapheRwiRhidutil nfbnshar eqéiv)if EFHFl@mlg hnd¥hé mixtlire stirred at 0°C. Afier 18h,
qui nol furllthjer;\?%ﬂc\g g&lﬂée&é%%ﬁ{elglﬁ [ hidled ahParRa TELDYL DHRNEBY - §7Y LABL Wledian

Et 2N ---- |
was dissolved in THF (9ml) and left at 0°C for 18h. The solid formed was filtered and washed with

further THF (2ml) and dried to give the title compound as a crystalline salt (0.67g). 'H-NMR (CD;OD) &
1.9-2.4 (4H, m), 2.31 (3H, 5), 3.0-3.45 (7H, m's), 3.5-3.75 (4H, m), 4.3-4.55 (3H, m), 4.6-5.0 (2H, m),
10 5.40+5.73 (2H, 2xs), 6.47 (1H, s), 6.95-7.3 (SH, m), 7.3-7.85 (13H, m) 8.2-8.35 (1H, m).

Example 17 — N-(1-(2-Methoxyethyl)piperidin-4-y1)-2-[2-(2-(2,3-difluorophenyl)ethyl)-4-ox0-4 H-
[1,8]naphthyridin -1-yl]-V-(4'-trifluoromethylbiphenyl-4-ylmethyl)acetamide bitartrate

Example 8 (8g, 1 equiv) together with L-tartaric acid (1.67g, 1 equiv) was dissolved in methanol (50ml)

15 and evaporated to a thick syrup which was triturated with ether to give the bitartrate salt as an off-white
solid (9.54g). 'H NMR (CD;0D), § 1.53-1.64 and 1.70-1.87 (4H, m), 2.15-2.43 and 2.55-2.69 (4H, m),
2.93-3.50 (11H, m), 4.05-4.32 (1H, m), 4.19 (2H, s), 4.61, 4.87, 5.42, 5.67 (4H, 4x 5), 6.08, 6.11 (1H, 2x
s), 7.09-7.94 (12H, m), 8.49 (1H, m), 8.82-8.90 (1H, m); MS (APCI+) found (M+1) = 719, C4oH3sFsN;O3
requires 718.

20  Example 18 — N-(1-(2-Methoxyethyl)piperidin-4-y1)-2-[2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4 H-
[1,8]naphthyridin -1-yl]-/V-(4'-trifluoromethylbiphenyl-4-ylmethyl)acetamide monohydrochloride
O .

HCI
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N-(2-Di et hyl am noethyl )-2-[2-(2- F F (2, 3-difluorophenyl)ethyl)-4-o0xo- Int
E21 F 27 NNF 4H[1_8]naPhthYridin-1-Y1)]-N 4'- Int A2 N
trifluoroveotigdobi phenyl -4 N yl net hyl ) acet am de bitartrat ePCEERN/H610

N (1- Et hyl pi peridin 4-yl)-2-[2-(2- F F F (2,3-difluorophenyl)ethyl)-4-oxo-

Int E d (4'.- 28

111 S ) ol A R s tReqydy Mg P g fam. Ader 51

N- ( 1- RV gispall P‘HP‘H“ afsplig was leerqdzﬁfflz Tbe pw(@r hquarsyetosveptraag rydst 1egvopd 4- oxo- F
AHprepaurnend the tesilhq crpétqllised fromfabaiared4mBOThawolid EPfotmdd wa4&rBitallised from

rret hyl Aebtaﬁeeta W%Mltmblhyduhd (0$3acet ANMR (@D;cm)t $ @B§-23Q4I\I\an 208898441, br),

(2 3Ed§’f:{ 1463 ﬁsé%}f %égﬂﬁﬁ?) %9& %'6'13(11?1)'?@ 1\3241[:394 2505560 1, bo), 6.29
4H qui A8 Pnl-P= 3?I5]( S T7|6§ 'ﬁré‘? ol-6%69 (Fi: m)ad6-8¢Y Q%vn%,ﬁ&%%@ﬁ&rnm yl net hyl )

E—~I(Nacaa;amde blratartrateétﬂGl\l N—(lI;opropylplper|d|n4yl) 4[12 I;I/ FF
2-(2, 8¢ YProphe fHo '1)% eridfn-d- i ), [E (9 é‘ﬂ'ug )‘lﬁf DY ’\k 4
O tmgm t@ﬂﬁv REINE N R R o ate

(23d|fluoropheny)ethyl) 4-o0x0- Int. E2 F NF
4H-qui nol i p-1-yl] x-trifluoro 32 1 0 nethYl bi PhenY1-4-Yl nethvl) -
F

2HC1

10 Example 8 (0.321g) in ethanol (3ml) was stirred overnight with 4M HCl in dioxan (0.25ml). The solid
was collected by filtration, washed with ethanol and dried to give the title compound (0.31g). 'H NMR
(CD;0D), § 1.8-2.55 (4H, m), 3.0-3.8 (15H, m), 4.15-5.1 (3H, m), 5.6-6.6 (2H, br), 6.94 + 6.97 (1H, 2xs),
7.0-7.25 (3H, m), 7.3-7.95 (9H, m), 8.8-8.95 (1H, m), 9.15-9.25 (1H, m).

The following Examples were made by the general method of Example 1, using an appropriate solvent
15 such as dimethylformamide or dichloromethane:

Ex.

No Precursors Structure Name
9 N-(2-Diethylaminoethyl)-2-[2-(4-
/Eut© ' F g | fluorobenzylthio)-4-oxo-4H-
N quinolin-1-yl]-N-(4'-trifluoro-

Int. E3 s O F
20
Int. A2 F/©/\ Kfo O methylbiphenyl-4-ylmethyl)-

acetamide bitartrate
BN

N-(2-Diethylaminoethyl)-2-[2-(4-
L] F F fluorobenzylthio)-4-0x0-5,6-
21 Int. E4 @/\ s” N O F | trimethylenepyridin-1-yl]-N-(4'-
Int. A2 . K(O trifluoromethyl-biphenyl-4-

O - | ylmethyl)acetamide bitartrate

Et, N/\/N

N-(2-Diethylaminoethyl)-2-[2-(2,3-

difluorobenzylthio)-4-o0xo-5,6-
22 Int. E12 \©/\ O CFs | trimethylenepyridin-1-y1]-N-(4-
Int. A2 trifluoromethyl-biphenyl-4-
ELN /\/N ylmethyl)acetamide bitartrate
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I nt.

di f1 uor obenzyl t hi o) 7-f | uor o- 4- oxo-
-yl ]- N (avevrsdbuoro- 33 Int.

I nt .

A2 O et hyl bi phenyl

-4-y| met PgT/EPOIN 1610

A20 t N acetam de bitartrate G{ N-(2-D ethylam noethyl)-2-[2-(2,3- F
E22 F S NF F 4Hquinolin- 1

1]

i de

met hyl bi phenyl -4-yl nethyl )- acetam de bitartrate Et2N O
N (2-Diethyl aminoethyl)-5-12-(2- F F I F F (2,3-difluorophenyl)ethyl)-2 34
Ibnt. [5(216 I\4F erEt Rj}ll 7- 0X0- 7H-t ¥ eno[ 3,2- Int. _ Aﬁ ]@(Z-Dlethylamlnoeth 2_2[ -(4-
a]cgilglm' Idg y ]trag ] [%ﬂ%ﬁ)p ‘ffx')n%yl X
(2,3-¢i23 ucir o&zenyl o e tvieplin- LosloV-4d'rifnae n- | -
35 F i- Y d i phgmydthylbiphepleylmgthyBcet am
bitarfrated Et2 N-(R-Dieth -2-[2-(2-| avethmide F F
(2, 3-difl dorophenyl)ethyl) tEN yl . F§3 E N F 4-oxo-4H pyri di n-
-yl T4+N-(4' 36Int.A2/Otr|fuororret | phen ~ VI nyl ra
bivar{ratd Br2N 5s VO 02/ 309040C8 EP01/ 11650 yﬁ'(ﬁplgthyla%n%%ypﬁzz[?’%ﬁ
N- (1- ( 2- et et hyl | F F yl) % 2r [| 23 ¢SifuprophenyDethyip4pxeq F
diflu )rpphé S/éiet hy{ % @ A D 4H-quinolin-1-y1]-N-(4'-trifluoro-
qui nol i n- 1|94 P2N- (4 ¢ -|Anethymib eyl 14-y 1fdefy1)-
acetam de' bitartrat acetamide bitartrate
N-(2-Diethylaminoethy!)-2-[2-(2-
(2-fluorophenyl)ethyl)-4-oxo0-4H-
25 Int. E§ quinolin-1-y1])-N-(4'-trifluoro-
Int. A2 methylbiphenyl-4-ylmethyl)-
acetamide bitartrate
N-(2-Diethylaminoethyl)-2-[2-(2-
(3-chlorophenyl)ethyl)-4-oxo0-4H-
2% Int. E9 quinolin-1-y1J-N-(4-trifluoro-
Int. A2 methylbiphenyl-4-ylmethyl)-
acetamide bitartrate
N-(2-Diethylaminoethyl)-2-[2-(2-
(2,3-difluorophenyl)ethyl)-4-oxo-
57 | IMtEZ] 4H-[1,8]naphthyridin-1-y1)]-N-(4'-
Int A2 triftuoromethylbiphenyl-4-
ylmethyl)acetamide bitartrate
N-(1-Ethylpiperidin-4-y1)-2-[2-(2-
(2,3-difluorophenyl)ethyl)-4-oxo-
Int E21 4H-[1,8]naphthyridin-1-y1)]-N-(4'-
28 Int A40 triffluoromethylbiphenyl-4-
ylmethyl)acetamide
N-(1-Ethylpiperidin-4-y1)-2-[2-(2-
(2,3-difluorophenyl)ethyl)-4-oxo-
Int. E2 4H-quinolin-1-yl]-N-(4'-trifluoro-
29 | e Ad0 methylbiphenyl-4-ylmethy1)-
acetamide bitartrate
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bitartrate

(2, 3-
4H-t h
(4" -t
N (1-
ui nol
met hy
-0 N
(2, 3-
qui no
met hy
N-(1-
NI |
Yb] py
bitarg
N (1-
S &!
met hy

N (1-nethyl piperidin-4-yl)-2-[2-(2 FF I/ FF
(2, 3-di fluorophenyl)ethyl)-4-oxo- Int. E2 NF 4Hquinolin-1-yl]-N(4
-trifluomo 03890490 net hyl bi phenyl -4-yl methyl)- Int. A5 N aP€T/aRiidd610
NC N-(2-Di et hyl am noet hyl )-2-[2 ( FSFF
di fluorophenyl)ethyl)-4-o0x0- Int. E27
eno[|3, 4- b] pyri din-1-yl]-§f 1 4- 39 Int. A2 @V-(2-Pyrrolidin-1-ylethyl)-2-[2-(2-
ri f1 yor onet hYl bi PhenY NN yl ) acet agi de td?f[ [ th 1-4-
Ethylplperldln- - -2- FFdf or Wtoﬁoy 94%% <48 i
g ||-AE2 N -yl ] (4' IUoro | EF | Ni@-tmileore 1
bi pHdntyA22- y| et LcEsth e Dt ar t rcltr@thwlbl nyl-4-ylmethyl)—~- - - 1 -
2-pyrrolidin-1-ylet h I @ FF _acetamldebltartrate
di f | yor obenzyl it hi o) - o4HInt. El F S Nji F
s V| \Jll] !\‘L("_frlfl |nrn_ L.nt A22 \/ﬂl
bi phenyl - 4-ylimet hyl )- N .] et ami de bitart r athe(1-Isopropylpiperidin-4-yl)-2-[2-
Et hyl|pi Eelri di n-4-y§) - 2- [ 620 4N | FF 20~ }ﬂ(ii HeReRbeAYhaRN ) -2 F
F. methyl - 4- ox® 2 4- x
Fi di r-Igt- ¥h1-N-(4 \ | pHfenyT s ﬂﬁtquﬁ%)ﬁwml]—]vg&et am de
rHt e ){\P 02/ 308 Lpfﬁ tr1ﬂuoromethylb1pheny1 4-
sopropyﬁpl perji di n-4-yl - @ (2, 3- di f || ybnatigdyagatirhide bijartdetoxo- 4H F
:~ F quinolin- 1 -yI]-NN-(4' -trifluoro 43 Iint. E1 ~p
bi phenyl - 4- yl et hylj\l/
N-(2-piperidin-1-ylethyl)-2-[2-(2-
F e (2,3-difluorophenyl)ethyl)-4-oxo-
Int. B2 F 4H-quin'olin-1-yl]-N-(4'-triﬂuoro-
32 Int. A20 methylbiphenyl-4-ylmethyl)-
acetamide bitartrate
N-(2-Diethylaminoethyl)-2-[2-(2,3-
F l F ¢ | difluorobenzylthio)7-fluoro-4-oxo-
33 | Mt E22 F\©/\s N F O F | 4H-quinolin-1-yl]-N-(4'-trifluoro-
Int. A2 Kfo methylbiphenyl-4-ylmethyl)-
ELN ~N O acetamide bitartrate
? N-(2-Diethylaminoethyl)-5-[2-(2-
- F B S/ F £ | (2,3-difluorophenyl)ethy!)-2-
34 Int. E26 N O g | methyl-7-ox0-7H-thieno[3,2-

Int. A2 b]pyridin-4-y1]-N-(4'-trifluoro-
methylbiphenyl-4-ylmethyl)-
acetamide bitartrate
N-(2-Diethylaminoethyl)-2-[2-(2-

F = | (2,3-difluorophenyl)ethyl)-5,6-
35 Int. E24 g | dimethyl-4-oxo-4H-pyridin-1-yl]-

Int. A2 - | N-(4'-trifluoromethylbiphenyl-4-
ylmethyl)acetamide bitartrate
N-(2-Diethylaminoethyl)-2-[2-(2-

F & | (2,3-difluorophenyl)ethyl)-5-ethyl-
16 Int. E23 F | 4-o0xo-4H-pyridin-1-yl]-N-(4'-
Int. A2

trifluoromethylbiphenyl-4-
ylmethyl)acetamide bitartrate




Int. A41 N acetam de bitartrate N G 0 N-(1-ethyl piperidin-4-ylnmethyl)-2-
FFF[2-(2-(2,3-difluorophenyl)ethyl)-4- { 44 Int. E2 F NF

0X0- 4H qwoor/me4d-yl ] -N- (4" Int. A25 i O~ trifluoronethyl BCpEROylled N
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Int. E33 g | methyl-4-oxo-4H-

82 | 1t AS [1,8]naphthyridin-1-y1]-N-(4'-
trifluoromethylbiphenyl-4-
ylmethyl)acetamide bitartrate
N-(1-isopropylpiperidin-4-yl)-2-[2-

F e | (2-(2,3-difluorophenyl)ethyl)-7-
F | methyl-4-ox0-4H-
g3 | t-E33 [1,8Inaphthyridin-1-y1]-N-(4'-
Int. A4l trifluoromethylbiphenyl-4-
ylmethyl)acetamide bitartrate
N-(1-(2-methoxyethyl)piperidin-4-
F oo | yD)-2-[2-(2-(2,3-
Int. E33 F | difluorophenyl)ethyl)-7-methyl-4-

84 Int. Ad2 oxo-é'lH-[l,8]naphthyr1d1n-1-yl]-N—
(4'-trifluoromethylbiphenyi-4-
ylmethyl)acetamide bitartrate
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NCr N-(1-(2-nmethoxyethyl)piperidin-4- F F F
2-[2-(

yl)- 2,3-di fluorobenzylthio)-4- Int. E12 S NF

0X0-5, 6- WO nBs(d9y4 enepyridin-1-yl] 88 Int. A42 YO | PCT/EP01/11610
N-(4'-trifluoronethyl bi phenyl -4- N ylnethyl)acetam de bitartrate ~O-N
N-(2-Diethyl am noethyl)-2-12-(2- F 1 | F F

(2, 3-di fl Uorophenyl ) ethyl)-4-o0%0- N5 6-tetrameth.(iensnngh &-idln-43yl)bi-[§9 I nt.
E37 FFYPY Y]-{ Int.gA20 |quoromaf:hyI b Bl gﬁ thio)ed-

yl met hyl ) acet am de bp:ttr te N (1- pet i I i er | }]3)2

FBY! F??PV“ Py -fﬂ-
et hy ltifludspractkstibiphedel-4i t ar t rat e
et hy| pi peryidéthylhesthmid@ bikadrdte -

Cl 4H quijnolin-1-yl]-N-(4'- 91 Int.
)- N acetam' de bitartrate
(

(2, 3-difJ UdnoB&Ehzyl t hi]p FS
Int. ET Iinks AA45 LyO hI orob i A
N 63 MO 02/30904 PCT/ EPO1/ 116

(2, 3-di fl dorophenyl)ethyl)- -o o
E2 Int. A45 0 chl orpbi phenwy yl me
N-(1-Ethylipiperidin-4-ylI')y-2-12 2-

th

= 2, 3- dITI {
Int. E2 FINr C 4H quipolin-| < N 92 Ehlcro Eelﬁéfﬁ‘ﬁ zph&ﬁ)ﬂlc‘)?
Int. A44 ji N acetanjde ?ltart lat (2 et ¥a9-h= 4-

|
yl
J
(

Int. E12 tnmethylenepyndm- -yl]-N-(4'-
Int. A40 trifluoromethylbiphenyl-4-
ylmethyl)acetamide bitartrate

N-(1-isopropylpiperidin-4-y1)-2-[2-
E ] F £ | (2,3-difluorobenzylthio)-4-oxo-5,6-
F . . g
‘[ j S

86

N O f | trimethylenepyridin-1-yl]-N-(4'-
trifluoromethylbiphenyl-4-
ylmethyl)acetamide bitartrate

Int. E12

87 kfo
Int, A41 O

N-(1-(2-methoxyethyl)piperidin-4-
E ] F e | yD-2-[2-(2,3-difluorobenzylthio)-4-
F\©/\ . . g
S

Int. E12 N O F | 0xo-5,6-trimethylenepyridin-1-yl1]-
8 | am Kfo N-(4"trifluoromethylbiphenyl-4-
O yimethyl)acetamide bitartrate
N-(2-Diethylaminoethyl)-2-[2-(2-
(2,3-difluorophenyl)ethyl)-4-oxo-
Int. B37 5,6-tetramethylenepyridin-1-y1]-N-
89 Int. A2 (4'-trifluoromethylbiphenyl-4-

ylmethyl)acetamide bitartrate

N-(1-methylpiperidin-4-y1)-2-[2~
| -~ | (2,3-difluorobenzylthio)-4-oxo0-4H-
Int. E1 F@ﬂs O | quinolin-1-yl]-N-(4-
90 Int. A45 VO chlorobiphenyl-4-ylmethyl!)-
O acetamide bitartrate
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F

yl)-2-[2-(2-(2, 3-
O quinolin-1-yl]-N(4
acet am davdr/amv4 at e

I nt.
I nt .

E2 F NC
A47 N chl or obi phenyl
N- (1-1 sopropyl pi peridin-4-yl)-2-[2 PCT/EP01/11610

di fl uorophenyl ) et hyl)-4-oxo0-4H 93 i

-4-ylnmethyl)- ON ~

(2-(2,3-difluorophenyl)ethyl)-4- F C N oxo-4H quinolin-1-yl]-N-(4"- Int.

E2 O chl orobi phenyl -4-yl net hyl )- 94 Int. A46 acetami de bitartrate NC O

N-( 2- di et hyl am noet hyl ) - 2- [ 6- (% A (2,3-difl ucrmgh@a}{g,li,@gﬁmﬂ dyB2- [QQZJ nt .

E30. F/N N/N i CF3 net hyf-4- oxo< 4y yrazol o[ 3, 4 Irz dﬁ‘ﬁ\o enyDeth <o

b] pyr | di n47-yI - N- (K- tLi fluoflo- | bi phenyl AT BRERTT PSR 51

acet am LP(C){ it BZ t r atfe ‘ pi per 4’%?%“041“'11}’1]2 44y

3-dif r ohgnakg hi o) 4 x0- 4H- [| chlor®iphaphtymétayn- 1

-yl]-N96Int. E34 O (4" -trifluofonk | bi phenyl|-adetarhiaé bitafddte O O | N

yl met hyl )acetam de | N 64 WO ([02/Y30904 "PCT/ EPO1/ 11610 O

N (1- et hylipi peridin-4-yl)- (2- F N~-QOWwe

-di thyl)-2-(2 Int. E38 F & NN,

Enzet ﬁog;fe!twlr;)f)z?gil) Ty ( (4" -trifluor Hﬁh}ép i} dm'MB [g,(z-

ad-b] pyridin-7-y 1 N (%’ééif%‘r'?foﬁbe"@ﬁ)?@fli ‘K& The

fol | o ng |igt gF nedi HébquidolibxdayipVé€4'1, but were

not i nA2ug gd Lpy Di chlorobiphenyl-4-ylmethyl)-
acetamide bitartrate
N-(1-(2-methoxyethyl)piperidin-4-
yD)-2-[2-(2-(2,3-

03 Int. B2 diftluolr.oplllenly})e-th}:})-4-oxo-4H-

Int. A47 quinolin-1-yl]-N-(4
chlorobiphenyl-4-ylmethyl)-
acetamide bitartrate
N-(1-isopropylpiperidin-4-y1)-2-[2-
(2~(2,3-difluorophenyl)ethyl)-4-
ox0-4H-quinolin-1-y1]-N-(4'-

94 | 0-E2 chlorobiphenyl-4-ylmethyl)-

Int. A46 acetamide bitartrate
N-(2-diethylaminoethyl)-2-[6-(2-
(2,3-difluorophenyl)ethyl)-2-

95 Int. E30 methyl-4-oxo0-4H-pyrazolo[3,4-

Int. A2 b]pyridin-7-yl]-N-(4’-trifluoro-
methylbiphenyl-4-ylmethyl)-
acetamide bitartrate
N-(1-(¢-butoxycarbonyl)piperidin-4-
yl)-2-[2-(2,3-difluorobenzylthio)-4-
ox0-4H-[1,8]naphthyridin-1-y1]-N-

96 Int. E34 (4'-triftuoromethylbiphenyl-4-

Int. A48 ylmethyl)acetamide
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No. Precursors Structure Y T~~ WNane O
N-(1-(t-butoxycarbonyl)piperidin-4- yl)-2-[2-(2,

3-di fl uorobenzylthio)-4- F

S N CF3 oxooezbtoaui nolin-1-yl]-N-(4" FI Int. El O trifl uorparEpyltasphenyl -
Int. A48 N ylnethyl)acetamde ONa O N-(1-(t-butoxycarbonyl)piperidin-4- F

yl)-2-12-(2-(2,3 E Ni t CFE3 difluorophenyl)eth

| )-4- 0xo- 4H- F2 Int. E2 '0

quinolin- |l -yl]-N|(4' -trifluoffo- Int. A48 N et
Na acptamjde 0O N (|1-(te but oxy E Weperl-
& NJ t GF3 difluargphe s

trinet enletpFIs di n- 1|

yl net h;l}?el) aget aq de

but oxycar honyl ) am noet hyl
(2, 3-di flyorobenzylithi o) -
quinolin-1-yl]-N(4'-t

0
F',‘éiﬁ‘d‘dﬂ %lnbnéﬁ a2 (2)3 F
[F510% 7HBFHERYRZM0-0| N

g1k )?J;rqg 1)

{3,4-b]pyridin-7-yl]-N-(4’-trifluoro-
@E&ylblphenyl 4-ylmethyl)-

tetdmide bitatrat
)aeenyl?lilly r?e% hyl)- Et

acetam de 65 WO 02/30904 PCT/EP01/11610 N-(2-

N-ethyl -N-(t- F T 1

but ox YTEJfBWhQ ARk Y eke %’l’éﬂa’f)e'd Hyr?ﬁe m&odFor Mx&dfiple 1, but were not included in

(2- (2, Foflplhyghgphenyl ) ethyl)-4-

No. | Precursors Structure

Name

Int. E1
Int. A48

F1

N-(1-(¢-butoxycarbonyl)piperidin-4-
y1)-2-[2-(2,3-difluorobenzylthio)-4-
o0x0-4H-quinolin-1-y1]-N-(4'-
trifluoromethylbiphenyl-4-
ylmethyl)acetamide

Int. B2

F2 : Kfo
Int. A48

N-(1-(z-butoxycarbony!)piperidin-4-
yD-2-[2-(2-(2,3-
difluorophenyl)ethyl)-4-oxo0-4 H-
quinolin-1-y1]}-N-(4’-trifluoro-
methylbiphenyl-4-ylmethyl)-
acetamide

Int. E36
Int. A48

F3

N-(1-(z-butoxycarbonyl)piperidin-4-
ybD-2-[2-(2-(2,3-
difluorophenyl)ethyl)-4-ox0-5,6-
trimethylenepyridin-1-yl]-N-(4'-
trifluoromethylbiphenyl-4-
ylmethyl)acetamide

| .
Int. E1 F 87N CFs
F4 o
Int, A33 i

N-2-(N'-ethyl-N'-(¢-
butoxycarbonyl)aminoethyl)-2-[2-
(2,3-difluorobenzylthio)-4-0x0-4 H-
quinolin-1-y1]}-N-(4"-trifluoro-
methylbiphenyl-4-ylmethyl)-
acetamide




t. A33 LOi | oxo-4Hquinolin-1-yl]-N(4" tBuONN . |

i fluoronet hyl bi phenyl -4- Et ylnmethyl)acetam de Exanple 99 -

N ( 2- Di emw@basidnpet hyl ) - 2- [ 4- oxo-2-(2-(2, 3, 4-trifl uor ophepgi/ERtiiMb)0- 4H- qui n
olin-1- yl]-N(4"-trifluoronethyl-biphenyl-4-ylnethyl)acetam de bitartrate
FFI 1%FF NOF F ~IN~NI A solution of

N, N-di et hyl -N-(4"-tjrifluoromet Byl - bi phenyl - 4-yl maLhyi)-ehiangs1, 2- di ani ne
( 4

. 2429, |5 0.69mo X
: ; ycarbonyl)amingethyl)-2-[2-
1-(3-di methyl am nop eck - ia8%;2(33‘ d%ugz%m?ir ethyQI)-4-

hydr ok yher 4ot E2 azol
- 4H quikerdHiquinpligd)yd]-M¢8t i ¢ aci

d

z

2- (4- pXo0- 2-1ht2A82, 3, <
(I'nt.}| EL1O) (0.25, O @ sopr opy! etigloasrhdne/itiPheh il ,
0.86mmol )| in dich| or &t hne {5Ml) Was stirred gﬂ'fletmﬁ%lﬁi% e%lper ature
overnight [t hen washed with &fueous sodium bicarnbBonat’e and evaporated. The
resi dug wa rifj Il_cacrtr
s e L S AR PR L 100 2L bbbt Rpiotane
to gi vel-réd'ttriflperomethpbbintenybd-yhnethylagetawideditecraeg, 479 . ' H NVR (d6 DVBO,
rotamer mixture) & 0.89-0.98 (6H, m, 2.33-2.67 (6H, m, 2.84-3.00 (4H,
m, 3.45- 3 61 (2k 4.67/4.92 (2H, "2x s), 5.24/5.50 (2H, 2x s),
6. 02/ 6 05(1H 20F (4H, m, 7.51-7.88 (9H, m, 8.16 (1H, t);
@ (oY% 9H37F6N302 requires 693. 15 d-Tartaric
id ( : ) s added to a solution of the free base (0.13g,
0.19 ) in nmethanolf (M) with stirring. The resulting solution was
evapor at ed +0O Wi &Ssalt (0.158g). "HHNVR (d6 DVBO, rotamer m xture) 5
1. 00 (6H, br 251297(10—I n, 364(2H br s), 4.23 (2H, br s),
467/49 S H br. s) 7,23-7.83 (13H,
, 8. f}fo fé‘ﬁ? d y rtr+1 uorplaéfhg R‘W.@ﬂ Jlmtgﬂ)%%m#hﬂ%@%@?éa&. res 693.
20 5The0. ﬁ%tnmowlngAébmﬁbdmﬁiym@ppwpeb&p@wcwmmdqf@ﬂﬁmléﬂm@oanbl e 99 Ex.
(Pr2 ecu(rj Bg&y&ﬂzﬁmEM@yﬁsﬁffg 0N, 2-M=-dxd=2 200 3y talﬁudsre@iebwe)hyﬂ z{fqu(laohnﬁ-yl)
4-dj,
4H- qui noll?l%rlcp@ TR (A @?Z%wasé%ylﬁéldml%yl 0 L}/flnaat hyl ) -
acet anfiqa° IBP‘F (5‘61 éﬁf"%é ‘%F%@@H‘YWY“E%S H aqueous sodiu
N- ( 2- Driearbgnatering oeperpied. Phe[residup was Puqudwabrpmpqqmphw(é@mhga—cmm 4H
10 dichloromethane-50% acetone / dichloromethane) and triturated with hexane to give the title compound
as a white solid (0.23g, 47%). 'H-NMR (d6 DMSO, rotamer mixture) & 0.89-0.98 (6H, m), 2.33-2.67
(6H, m), 2.84-3.00 (4H, m), 3.45-3.61 (2H, m), 4.67/4.92 (2H, 2x 5), 5.24/5.50 (2H, 2x s), 6.02/6.05 (1H,
2x s), 7.19-7.20 (4H, m), 7.51-7.88 (9H, m), 8.16 (1H, t); MS (APCI+) found (M+1) = 694;
C39H37F6N302 requires 693.

15  d-Tartaric acid (0.028g, 0.19mmol) was added to a solution of the free base (0.13g, 0.19mmol) in
methanol (Sml) with stirring. The resulting solution was evaporated to yield the salt (0.158g). 'H-NMR
(d6 DMSO, rotamer mixture) & 1.00 (6H, br s), 2.51-2.97 (10H, m), 3.64 (2H, br s), 4.23 (2H, br s),
4.67/4.93 (2H, 2x s), 5.28/5.50 (2H, 2x s), 6.05 (1H, br s) 7.23-7.83 (13H, m), 8.17 (1H, s); MS (APCI+)
found (M+1) = 694; C30H37F¢N30; requires 693.

20 The following compounds were prepared by the method of Example 99

i’: Precursors Structure ' Name
N-(2-Diethylaminoethyl)-2-[2-(2-
(2,4-difluorophenyl)ethyl)-4-oxo-
100 Int. E7 4H-quinolin-1-y1]-N-(4'-trifluoro-
Int. A2 methylbiphenyl-4-ylmethyl)-
acetamide bitartrate
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101 Int. E11 F NF quinolin- 1 -yl]-N(4'-trifluoro Int. A2 0O

nmet hyl bi phenyl -4-yl methyl )- N acetam de bitartrate Et2N,i Exanple 105

- N (pi pewa@bmsodeq| ) - 2-[ 2- (2, 3-di fl uor obenzyl t hi 0) - 4- oxo- 4PETyEPOIOIET- 1- Y| | - N
- (4" -trifluoronethyl bi phenyl -4-yl net hyl )acetam de bitartrate 0 FF/ F F
SNF_YON HNTo internediate F1 (0.559) in dichloronmethane (6ml) was
addedj tri fil uoroacetjc acid (2. room 5 temrer-BlethyRmints® 1):2 xhyg.e yas

stirred far 2h, the| sol vent oyes, under reauce I
et her | added, gge so| gd d_ %pg:amql&%%%gn% l))gohb?l et her

to givaon SOTTd that W partiNio @- Rl I‘ih‘inél X %‘PHB‘PB’Onate and
di chl or omet!Hafté. The agwéous | a&g@ g exeract ed megiyitripfenylt4agmethyl)-

di chl promgt hane and/ t he conbinedyor u@ | ayer s |destaidoviedtrdl2CO3, filtered
and evaporiated under redufdy pressure to a solild (0.42g). This free base
(0.42g E was di ssolved in. nmethanol % ! 10 tartaric acid (0.0449) was
added KHRPIRYE or A-@iperidin-4-yh-253+ (2 3r i orhenayithial Hoxaet-quingdi -pe¥sure.
Tri t ur &4’ toifluerarhetbytodphapayl-d-ylimethylneetamddebiattratas an of f-white solid
(0.46g). 'H- NWR (g6 DVMSO, rotanmer mxture) 6 1.6-2.05 (4H, m, 2.7-3.05
(2H, m, 3.1-3.4 )2 m, 3.88 (2H, s), 4.1-5.8 (7H, br ns), 6.27 + 6.32
(1H, 2xs)F705| (61-1, g 7.55-7.95 (8H m, 8.14 (1H dt); M

( APCI +T ¢ 678; M32F5N302S requires 677. 15 The fol |l owi ng
exanpl es re prepa @d met hod of Exanpl e 105: Ex. Precursors
Structure Nanme No. N-{piperidin-4-yl)-2-12-(2-(2,3- FFF

di f1 uor ophenyl k0X0-4H F Ni | F quinolin- 1 -yl]-N-(4"-trifluoro-
106 Int. F2 hyl bi phenyl -4-yl methyl )- N acetam de bitartrate HNa
N-(plperldln -yl)-2-12-(2-(2,3- F 1 | F difluorophenyl)ethyl)-4-oxo0-5,6- F

N F Ep inrompatt Rysgbinmichibronthenn () waspoded tifuorggetic add ) at oom
t ri$ | uempereiuly IThe pivairy wad stidred Ifsrah it Joheat refbetd vaddragdutall Ressure M diethy!
ether added. The solid so formed was filtered and washed with diethyl ether to give a solid that was
partitioned between dilute sodium bicarbonate and dichloromethane. The aqueous layer was extracted
with further dichloromethane and the combined organic layers dried over K,COs, filtered and evaporated
under reduced pressure to a solid (0.42g). This free base (0.42g) was dissolved in methanol (10ml),

10  tartaric acid (0.044g) was added, the mixture stirred for Smin then evaporated under reduced pressure.
Trituration with ether gave the bitartrate salt as an off-white solid (0.46g). "H-NMR (d6 DMSO, rotamer
mixture) 8 1.6-2.05 (4H, m), 2.7-3.05 (2H, m), 3.1-3.4 (2H, m), 3.88 (2H, s), 4.1-5.8 (7H, br ms), 6.27 +
6.32 (1H, 2xs), 7.05 + 7.55 (6H, m), 7.55-7.95 (8H, m), 8.14 (1H, dt); MS (APCI+) found (M+1) = 678;
C37H;3,FsN3O;S requires 677.

15  The following examples were prepared by the method of Example 105:

Ex.

N Precursors Structure Name
0.

N-(piperidin-4-y)-2-[2-(2-(2,3-
difluorophenyl)ethyl)-4-oxo-4H-
quinolin-1-yl}-N-(4’-trifluoro-
methylbiphenyl-4-ylmethyl)-
acetamide bitartrate

106 | Int. F2

N-(piperidin-4-yl)-2-[2-(2-(2,3-
difluorophenyt)ethyl)-4-o0xo-5,6-
trimethylenepyridin-1-y1]-N-(4'-
trifluoromethylbiphenyl-4-
ylmethyl)acetamide bitartrate

107 | Int. F3
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67 WO 02/ 30904 PCT/EP01/11610 N-(piperidin-4-yl)-2-12-(2-(2,3 F F I
di fl uorophenyl)ethyl)-4-oxo-4H N i | F [1, 8] naphthyridin-1-yl]-N(4"-
Exanpl e 620 @/30904 trifl uoronet hyl bi phenyl -4-yl N nethyl) apet/apiidacio
bitartrate HN N-(piperidin-4-yl)-2-[2-(2,3- F difluorobenzylthio) 4

I/ FF
108

oxo-4kk E S NN CE3 [18] naphthyridin-.1-yl]-N-(4'- 109 Exanple 96 O |
trifl yoronet hyl bi phenyl t hyl )acet am de 1t nidlpdpaigacgiateo-thl 0
N-(2«=thy|amnoethy)-2|=[2-(2, ( F Edifluor X0-4H S
N F quinollin-1-yl]-Ne(4ktrifl ekt . FalC BB ) ﬁl"x ,QH
met hyi l:i:q h:ﬁr}%/l - 4- y| fret i B H o [1.Elnaphhyridin-1yl}-V-(4*-
N- (2- et gl ABlS yl) - F trifluoromethylbiphenyl-4-yl-
(2, 3-di fl uorophenyl ) et hy @ 4H- qui noll inRttyt)¥delandNie(Atartdtei f | UOT O
111 Int. H5 O net hy] bi phglnylli pthyl )- j N acetamde N H Exanple 115 -
N-(1- 2-hydroxyethy)p| |n4yI) 2-[2-(2-(2, 3- difluorophenyl)ethyl)-4-
oxo-4H quinol rn-1-yl|-N-(4"-tri1d 1 uor onet hyl bi phen tanm de
bitar{ratd F | | FFHF N.F NHA N A mxture w(p%?}{d‘%e‘/%?@% 1
equi v}, |ilthium bor opyd |de 1 rrfL 2M i n THE 1 %‘B’TOPSHZXWHO)&% -4H-
[1,8]naphthyridin-1-y1]-N-(4’-
109 | Example 96 trifluoromethylbiphenyl-4-yl-
O/N methyl)acetamide trifluoroacetate
N-(2-ethylaminoethyl)-2-[2-(2,3-
/Eb difluorobenzylthio)-4-oxo-4H-

110 | Int. F4 \©/\ qulnohn.-1-y1]-N-(4'-tr1ﬂuoro-
methylbiphenyl-4-ylmethyl)-
acetamide
N-(2-ethylaminoethyl)-2-[2-(2-
(2,3-difluorophenyl)ethyl)-4-oxo-

111 | It F5 4H-quinolin-1-yl]-N-(4'-trifluoro-

methylbiphenyl-4-ylmethyl)-
acetamide

Example 115 — N-(1-(2-hydroxyethyl)piperidin-4-yl)-2-[2-(2-(2,3-difluorophenyl)ethyl)-4-
o0x0-4H-quinolin-1-yl]-N-(4'-trifluoromethylbiphenyl-4-ylmethyl)acetamide bitartrate

A mixture of Example 59 (0.18g, 1 equiv), lithium borohydride (0.12ml, 2M in THF, 1 equiv) and dry

THF (2ml) was heated at reflux under argon overnight, then a further 0.06ml portion of lithium

borohydride solution was added and heating continued for 4h. Evaporation, aqueous workup and
chromatography (silica, 0-10% methanol in dichloromethane) gave the title compound (0.06g). The
bitartrate was prepared as in example 1. 'H-NMR (DMSO, rotamer mixture) § 1.5-2.1 (4H, m), 2.5-3.65
(12H, m), 4.15 (2H, s), 3.85-5.8 (5H, br m), 6.01 + 6.06 (1H, 2xs), 7.0-7.95 (14H, m), 8.05-8.2 (1H, m);

10

Biological Data

68

MS (APCI+) found (M+1) = 704; C4oH;3FsN;0; requires 703.



5 THE (2m ) was heated at reflux under argon overnight, then a further

0. 06mL portion of lithium borohydride solution was added and heati ng

conti nueaw® o230 Evapor ati on, aqueous workup and chromaPOyER@WG6(0Si | i Cca,
0- 10% net hanol in dichl oronethane) gave the title conpound (0.06g). The
bitartrate was prepared as in exanple 1. "H NVR (DMSO, rotamer m xture) S
1.5-2.1 (44, m, 2.5-3.65 (12H, m, 4.15 (2H, s), 3.85-5.8 (5H, br m,

6. 01 +1.6. 06S¢reentor PRILA Inlgbifion5 (14H, n), 8.05-8.2 (1 H, m; 10 M5 (APCl +)
found (Mtl) = 704; CA0H38F5N303 requires 703. Biological Data 68 WO

02/ 3090y RETLER) Yad ddlined by meks B@fa drulehdVe: LU RHifdicl Bl é 135y tY
su bsst r%@&l‘ (I-@%g 12;1%' olx%ethygpl%w anesu phomc acu% bu% er contalmng 150mM NacCl,

( N- 2- hBHi7 dxyet hyl pi per azi ne- N - 2- et hanesul phoni ¢ aci d) buffer containing
150mMM NaCl, pH 7.4. OO Q(CH2)9CH3 NO2 O OPQ((-.H2)2NMe30 1 Q@ (A 10
Assays were perfornmed in 96 Il titredpl ates. @gﬁ&g@_{@ant LpPLA2 was

purified to honogener&y\from Racul ovi rjus i nf gct &lls, using a zinc

chel ating col urmN rose”af i oma&)ogr aphy and an anion

exchange colum. FolNowng purification and lncb @él"t oy the enzyne
co §

was stored at 6ng/m at 4C. Assay pl ates of 3vehi cle plus
buffer were set up using autonated robotics to gP @ol ume of 1701. The
reaction was initiated by the addition of 20I 1Ox substrate (A) to give
a final substrate concentration of 20¢M and 10 gl of diluted enzyne to a
fimal 0.2nM LpPLA2. The reaction was followed at 405 nmand 37 C for 20

m nut egssgﬁvwe E)Egg n@@@gl?{m ki aut omat i c m xi ng. The rate of reaction
2

was ne e of nce.. 20 Results  The conpounds
descri B&qd walet Wi }@%19%90 fﬂggetnéﬁyﬁ irbselaf%ats%gé cgol UHRER 7t 0

val ueschelatipgeolummg hiye sepbargsetagiinity @hnqmatozﬁpﬁgaﬂv\@l adp B8O hgpPER(DIldi8g O
C ai msputifichioneapaitsfiltratdonf 1Bé etk @e (vh9 stordd at 6mg/ml at 4°C. Assay plates of compound or

15 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 20uM and 10 pl of
diluted enzyme to a final 0.2nM LpPLA2.

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

20
Results
The compounds described in the Examples were tested as described above and had ICs() values in the
range <0.1 to 100 nM.

25
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RZ RXNR YO RaiNR Rs 5 (lI) in which: RLis an aryl group, optionally
substituted by 1, 2, 3 or 4 substituents which may be the sane or
di f f erentw@et/awved from C(1_6)al kyl, C(1_6)al koxy, C(1_6)rCR¥Ptiniie10
hydr oxy, hal ogen, CN, nono to perfluoro-C(1_4)alkyl, nono to
perf | uglo C(1_4)al koxyaryl, and aryl C(1_4)al kyl; 10 R2 is hal ogen,
C(1_3) , C(1_3)al koxy, hydroxyC(1_3)al kyl, C(1_3)alkylthio,
C(1-3)al kyI sul phinyl, am noC(1 3)allcyl, nono- or
di - ( 1l3)§a;bk1pb1mdmﬂﬁﬁ@ﬁlgﬂ)):al kyl, C(1-3)al kyl carbonyl am noC(1_3) al kyl,
C(1- 3) al koxyC(1-3)al kyl carbonyl am noG1_3) al kyl ,
C(1_3)al kyl sul phonyl am noC(1_3) al kyl, C( 1p38) al kyl car boxy,
C(1_3)al kyl carboxyC(1_3)al kyl, and ﬁydrogen hal ogen, C(1_3)al kyl, or
hydroxyC(1_3)al kyl ; or 15 R2 apd R3 to ther with the pyridone ring car bon
atoms to which they are attached KornlNa B8ed 5-or 6-menbered car bocyclic
ring; or R2 and R3 together with the rigone ring carbon atons to which
they are attached forma fused benzo of heteroaryl ring optionally
substituted by 1, 2, 3 or 4 substituentg whktkénay be the sane or
different selected from hal ogen, C(1R¥yalkyl, cyano,
C(153) al koxyC(1_3)al kyl, C(1_4)al koxy or 20 C(l 4)al kyl thi o, or nono I(B
perfl ug{‘ghg{l 4) al kyI R4 is hydrogen, C(1_6)al kyl which may be
unsubstltut .or substituted by 1, 2 or 3 substituents selected from
yalr oxy, - halodeH SARPID GBI B BbaRy or DERURED MNFOROY THOERE,
nono- rffe(g:pts@}q:ytgql ﬁmy@((ﬂ,ﬁp)kal Kyi- 5)aﬂrpx}oc n@alkylthlo hydroxy, halogen, CN, mono to
N- hydr gessitdrd-C D?alkyi niUné:( Eutokyh AREIERYardl, arﬁ4aryl€ i 0_4) al kyl in which
Pofo) o, & R08 s eI, 1BLeh 01 Mot ﬂ“ﬁ ; D o
opt o %/]gyol B 1 §

0-3)BlYIgyRhE ARy (1-(3@ PRPP Qh de3)e! lé’E}mB (113) Eyor 3 substltuents
sel ect @dl 5 rlsrienenysmjnoGab piierh C(1CORKoxYOpR7)alky tatbonylaminGLIORYalkyCONRORLO of
NROR10C({ prikyinsplangiaminoCpes alﬁylneé 3\5&1ky1¢aywdx9 g 3Ijalﬁylcya|rbox§6(b 3§a1169'1' atyl or a

S

het er oaryl RB%ygmgérpHQ[) of, @@%%1' i ed ro r 4 substituents which

miis ~6) aI thﬁﬁ?gﬁ{a{o f”%%éﬁ% crape oﬁ‘g‘%%‘d@gfl ar C(“]}E&?F“kgﬁ%ﬂoxy,
COO?? cere palty rlnSO"ENRQRlQ NR7802R8 NOR 10, nono to
perfl uoro-CR1a m&:f togttharwdthriengyritiene piag tdrbar Qerfy t-whidl theyaye atfabhed Sormn fageyt! or
a Bet eb&Rs ¥i hetordagyl Wik Gﬁhdn§llyf subdtinfsd wAt b %léﬂ sﬁbs%%ﬁt% Whi&h%}y BY thd ’san]g_e org 0:' k4|
e g {%ﬁ‘ssem%?%”?fh’?% %rﬁ)ﬁg‘%”e flo. EDRPU S B ar oy
hyé? oxy(l ﬁygg eERFORA by COCR? 35 CONRORLO. NR7OCRS,
SO02NRI9R10 R\ angen NRoGByL Wmﬁmiy@emambtumﬂd)eﬂubstmyal lel 2 andlsubstitgentst 0
per f | ussleete@frbm M)kl Malogen) OR@(éQRlQér%:lyy COOR7, eONRRBI B NRIR M apead@At | y
h%dr O0fidn&or @((iiycir@y@d(%;alky )%lnb Qlﬁfl@ﬂ?(ﬁog{d(l 6?aﬂ4ylﬂ(ll C& )gkyI:ﬂF 5936' or —ethyl);
R4 is Het—C(O_4)alkyl in which Het is a 5- to 7- membered heterocyclyl ring comprising N and
25  optionally O or S, and in which N may be substituted by COR7, COOR7, CONRIR10, or C(1-6)alkyl
optionally substituted by 1, 2 or 3 substituents selected from hydroxy, halogen, OR7, COR7, carboxy,
COOR7, CONRIR10 or NROR10, for instance, piperidin-4-yl, pyrrolidin-3-yl;
RS isanarylora heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which may be
the same or different selected from C(j. 6)alkyl, C(l ‘)alkoxy, C(1-6)alkylthio, arylC(j_gyalkoxy,
30 hydroxy, halogen, CN, COR?, carboxy, COOR, NR7COR8, CONRIR 10, SO,NRIR10, NR7SO,RS,
NROR!0, mono to perfluoro-C 4)a1ky1 and mono to perfluoro- C(l -4yalkoxy;
RO 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(1-6yalkyl, C1-g)alkoxy,
C(l 6)alkylth10 C(l 6)alkylsulfony1 arle(71 6)alkoxy, hydroxy, halogen, CN, COR”, carboxy, COOR,
35 CONRPRI0, NR7CORS, SOHNRIRI0, NR7S0,R8, NROR10, mono to perfluoro-Cy;.4yalky! and mono
to perfluoro-C_gyalkoxy, or C(s-10)alkyl;
R7 and RS are independently hydrogen or Ca- 12)alkyl, for instance C(1-4)alkyl (e.g. methyl or
ethyl);
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WO 02/ 30904 PCT/ EPO1/ 11610 RO and R10 which may be the sane or different is
each selected from hydrogen, or C(1 _12)alkyl, or RO and R10 together wth
t he nitrogen2/smomhi ch they are attached forma 5- to 7 nePOFERWU/YI6IYY

optionally cont ai ni ng one or nore further heteroatons sel ected from oxygen,

ni trogen an and tional |y substi uted b one or twog
substit ueét ‘% g el e E‘dﬁﬁ?}?r d%g‘?t?nt } 11 legiqdh from kydgoges, or C(1.-12)alkyl,
4) al kyPeRt Bl t@geghr:r wigh e nigrgemip whigh t@vatel@ythche@fogmbén to/T merfibgred ningt ance

mor phobptivaalty coptamﬁfgaae orerora Ath¥r heferdutdaiskekotad Koth eRyRetl matedRet @rmtslu @l hnd
5 ubst i Bg o%ﬁl?éﬁb&mt&l H}rong’ oSS hibshibemt §el<§:?é%%hﬁ'§rdio%9 ALY 0@%’) allﬁg - Et hyl'),

e formul a
(|) as4 ?Stf%@axy’ AYE P& ﬁhe’iyh% Wﬁfygﬁ g&fn‘”ryé H&ﬁ’i it dﬁ&ﬂfylpgtﬂﬂgtuatl ted by
10 hal ogen, Xds 2 Ce)4plicylpne &f‘?qpf(PE}t?ﬂ@ibWh%ﬁlltUte(@(}’ll Bpnd Kubstjtuergs selscied frpm mrethybf
f or nul and dthyl)p€HeCH] (C8D),{Sror (CHp )yOwhere wisitje 3. ch R2 and R3 together with the

pyridone ring carbon atons to Wnich they are attached forma fused

t hi azo yI rin t|tu menber ed, carbpcyclic

(C¥C| o%enten %n% oy I?as Ct?é{me m”h‘%m &f]ilg?ls'pg‘ﬁ’?yeﬂ%nool?ﬁ)bwgﬁf Y ing. 15
maﬂfyé z’i‘r@toéon(lqﬂ)y Ldx(16)BeEd in any of claims i to 3 in which R4

is select ed fromthe group consisting of 2-(diethylamno)ethyl, 1

- et hyl 3 piARSb6tind vffoythula @y 4s%1dimEd@xe)aah DYk 2 B Waed /2 BrdRYiogetler with the pyridone

met hyl Hh? 9arr150(ii1' ﬂxm% t(y thlgﬁ %h%y ?r% QMACB%{ 1{0% ﬁgused %haxol%l rf_z\;% s§bst1€§‘~| doog)r/pn?e%gq og\]; f%o mul a

(1) ascl al me ound
of  f or NiTSROEY C%{ A él(%d’p?heng(ﬁ)fm&fOrélﬁéﬁe%enfo’tpéfngo’ ﬂHe‘Wﬂr@WaFﬁéo 1&g phenyl
substituted by trifluoronethyl or ethyl in the 4-position. 25 7. A
conpoundAabmbeimnawt rull) (s cﬁ:dltﬁi:cfm(inj" Bf s oto Tiaiheh B ik @el&tédrfrdﬁhth@ Brofgp and

R6 toge&tgeﬁngf&rrzrm@mgtmm(n %yh)fm@ s i@ 4@ Qg{;@gatté%gt 4-Fupsti tuent

Iop th: %QW%E@%?%TY? IS{]g.P 1\9%!%1 he 4-position. 8. A congoﬁﬁdbzf h?o(r)?rﬁlna

(1) as clained in any of clalrrs 1to 7 in which Xis C(2.4)alkylene or
CH2B. 538 cBmpéundofifoatuial(Ipds dahmedinany bl cl#iss ¢ kord iBchidhiR a8 phenfyl.cl aims 1 to 8
in which RL is phenyl substltuted by 2, 3 di fluoro; R2 and R3, together

with the aomst hey . ar ac a
fused AQX hgﬁg%f fohglga 92 sC anflec 1(1:1|an la1 ﬂ"o §r1|n ﬁ"é’,w%()‘fs qthugyé & tétﬁtfggn%r

pyri dot’ﬂuﬁﬁ’meml qrgthylin the; elt‘twlloam no) et hyI 1- et hyl - pi peri di n-4-yl ,

1- (2- met hoxyet hyl ) pi peridin-4-yl, 1- nethylpiperidin 4-yl or 35

| - 28 hyb pyrco@ tnﬁtu Bf Brordia (IRG dlaiméﬂ'hﬂ@iﬂ' of di¥mé § td¥ B WHichFhskiIROUbRehePRRE Y| OF
trifl u éhkll ra Z#Efgfn }p{aﬁlly u%gt tue@lﬂq t{h%heg_@éte \B%Qng}]éﬁél% %%ogalﬁly

for rruI
subst i 45 te@yhaé"gﬁnaﬁtﬂ EfH?IB thﬂQPr the SPREHYF with the pyri done ring
carbon atons to which they are attached forma 40 fused thiazolyl ring

subst i 8.uAedmbyund®f fasthula QY as1dnETia afy oWzﬁtlnthd 7 i GvhidRaK is$(2 #yalkylene or CH;S.
2-4¢li et hyl ami no) ethyl, 1-ethyl piperidin-4-yl,

1-(2- ngt hox eth

1 ot ny¥ porrray At Be 0 andn ang PEloate PR S ol iob by i o

trifl uagzsih%torg/R iapd R'héozatheioith the ayrideneiring ¢asb0(1@1qm)szo whigh thay esnieh qum 2

f or mul fus¢d -mambertdaiarbecyciio (caelypantengl) ahgwr 4 filsal tbzd of pyhidchngRR4iiss2-pheny|

subst i Edigtl%ﬂarﬁﬂo)etﬁg lzetﬁylcﬂlﬁelrlﬁf?l[@yl R&- ﬁa@ﬂo&thyf)ﬂﬁé%dﬂ?ﬁ-letrﬁ'etlrtmpé?ﬁﬁfd Aong ring
Cagg) on Eh?@rrohdm- -yf: H5 is p%nyef K6 & phenypsu(géutut be eqhyl Z)rl trifluoromethyl in the 4-

position; and X is CH>S.

10. A compound of formula (I) as claimed in any of claims 1 to 9 in which R1 is phenyl substituted by
2,3-difluoro; R2 and R3, together with the pyridone ring carbon atoms to which they are attached, form a

40  fused thiazolyl ring substituted by methyl, or a benzo or pyrido ring; R4 is 2-(diethylamino)ethyl, 1-ethyl-
piperidin-4-yl, 1-(2-methoxyethyl)piperidin-4-yl, 1-methylpiperidin-4-yl or 1-ethylpyrrolidin-3-yl; RS is
phenyl; RO is phenyl substituted by trifluoromethyl in the 4-position; and X is (CHy)s.

11. A compound of formula (I) as claimed in any of claims 1 to 10 in which R1 is phenyl substituted by
45 23-difluoro; R2 and R3, together with the pyridone ring carbon atoms to which they are attached, form a
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WO 02/ 30904 PCT/ EPO1/ 11610 fused benzo or pyrido ring; R4 is
1- (2-met hoxyet hyl ) piperidin-4-yl; R5 and R6 together forma 4-
(phenyl ) ph@nybossubstit uent in which the renote phenyl rinpCT/EP&utisto t ut ed
by trifluoronethyl, preferably at the 4- position and X is CH2S or (CH2)2.

5 12. C ound Q or mul as cl ai med claim1 and as named in any
one of é@é%%‘g pX"‘E‘bmlﬁigy 3%1(% rg‘eﬂ“’é‘% ?.PFRT“@’P *Hrﬁu‘l"%&? ﬁat gether fumiadad i n
cl ai m (pherwyDpkanzbubstitrent ih avhigh theperaetn shenyl ning ipfubstituted by tnﬂuoromethyl preferably at

N- (1- (the ARbSiaNy @hdTy i) O f8dri(CHA4- Y1 ) - 2-[2- (2, 3
-di fl uorobenzylthl 0) - 4- oxo- 4H qui noI in-1-yl]- N—(4 -

| d
N (e (B opsrineys PP O iRkl REDL il Siatln suy gnegd Feimrisnity a1 ) - 4- 0
X0- 4H- [ 1, 8] napht hyridin -1-
yl 1 - N-(3#'A tomgoutids ffomiuiey/(is ey i daiyl Ineetebiyd Jram eeaiiduonsising af
phar megg - ﬁl@dhb eﬁa‘}gﬁﬁérﬁm @-yﬁ-@l [b- (i B]foﬁlgfobeﬂz?ltlﬂé)téf-?ﬁ%ﬁ uihd Ol p&figf(%r ate,

hydr oc par at ol uenesu onat

I orid
phar ma %‘ ?m%lg'l’hy E% i |’%eghyé)3% a conmpound of for rrul a as cl al med
i nl&l afvrid- 12-@ﬁ@owethpf%}pmﬁﬂ)@a[?1(%r<?a%ééla9ra9heéy%m -epxo-4/%-(1, wnmﬁmdmdlof

f or mul @]-M(H-tafluabmeth@biphanylcd-ginethy icetanide i n t herapy. 20 16. The use of a

CONMpoURGh ﬁﬂﬁnﬁa@éﬂ’ﬂﬂd&l@r dodeptaBi® sal BB Uinipartichiad B itaPite, iAo RRIMAE At FRNIBE A
medi cag% {atol&nesu deatdng at her oscl er osis. 17. A nethod of treating a

di sease ‘state associated with activity of the enzyne Lp-PLA2 which net hod

i nvol ves treating a patient in need thereof with a therapeutically

ef fect 14/ eA prompreuti] composithanpethpusin@dcdnmponad of f¢rimulad($) as klaimeddn ¢lainc] @idm 1. 18.
A pr ocgasmdcaiticpllyeRasptdd@ carrieppound of formula (1) as defined in claiml

whi ch process conprises reacting an acid conpound of fornula (I11): OR2

RI X N in V\:hl d R3 are as hereinbefore

def i ne M‘E‘?P"HWF %"}#%ﬂac@rﬁ%% d’?ﬁFIB}Rﬁ{WaSG(IP qﬁeﬁapy 35 R6- R5- CH2NHR4 (111)
i n whi ch R4, R5 and R6 are as hereinbefore defined; under am de form ng
coridi t irkhe u?e?of a compound of formula (I) as claimed in claim 1 for the manufacture of a medicament for

treating atherosclerosis.

17. A method of treating a disease state associated with activity of the enzyme Lp-PLA, which method
involves treating a patient in need thereof with a therapeutically effective amount of a compound of
25  formula (I) as claimed in claim 1.

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

30 2

D
in which X, Rl, R2 and R3 are as hereinbefore defined,
with an amine compound of formula (I11):

35 R6-R5-CH,NHR?

1
in which R4, RS and RO are as hereinbefore defined; under amide forming conditions.
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