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WD 2004/ 048374 PCT/ CA2003/ 001800 TITLE OF THE
| NVENTI ON 4- OXO- 1- ( 3- SUBSTI TUTED
wWEblNeLs314 4- DI HYDRO 1, 8- NAPHTHYRI DI NE- 3- CARBQOXANVCRED03/001800
PHOSPHODI ESTERASE-4 | NHI Bl TORS 5 BACKGROUND OF THE
| NVENTI ON  FI ELD OF THE | NVENTI ON The present
invention is directed to 4-o0xo0-1-(3-substituted
phenyl -1, 4-di hydro- 10 1, 8-napht hyri di ne- 3- car boxam de
conmpounds, which are useful as inhibitors of

TnPLngg,@aﬂgEm{]g 8n¢- RELATED BACKGROUND Hor nones are
onpounds t ha

conp variously affect cellular activity. In
many 15 respects, hornones act as nessengers to

46!\2%2919&3?@?? gﬁ%%%?ed bﬁﬁlgf-rmnes hg\/\r}}/gl\\/%(rijtH a.r ekginNE&
CARHISSAMPR REDSPHARES TERASE * YRR ORhe  hor mone.

I nstead, the hornone first binds to a receptor,

t [ j ease of a second conmpound
BA§&§?§S%@@5gﬁgf%ﬁggyigﬁjbﬁL cellular activity. In this

scenario, the hornone is known as the first nmessenger
Pﬂﬂﬁﬁtﬁﬁhﬁg ofermpound is called the second

messenger . cl'i c adenosi ne nonophosphat e _

(adenosi ABe Breseinvepien i digplep hosohatle(3-subpiypted phenyl-1,4-dihydro-

1,8-pRihy A dinAVECakb QRO Infbands, S35 He TRISERIRKIbISS of
hoLn(?nes i ncl udi ng epi nephrine, glucagon, calcitonin,
Phesphedesiet®oti n, 11 potropin, |uteinizing hornone,
nor epi nephrine, parathyroid hornone,

i d-.5t, g hornone, and vasopressin. Thus,
e ARG

diates celTular responses to hornmones. Cyclic
AVP al sollesddresess awhparhds thaespionsly effeds celvlanagivas. In many

LANsaL LR, ' Py " " o
RN RIS SRR R SRR o R i
Mg efTeds PHESCIUIGOTGER e BaV eeT 75 BpfreusdddBe singaprefect of just the
hofn@yngl Mistdalgthe A SRARBChindR6 268&plor Ahble¥Y ti¥zgefing the release of a

se@%@%ﬁﬁ&%@l tgg%%ggmeazée%{ t%%%@lp@la};) a%ﬁ%}?lc St%llgrsgesq%i_riéhthe hormone is
knafii asnthe ’jii,rst cfdvRengpewhils the stoppe chp.”aDE, is baltedybe e¢cahé chessenger.
Cyclic adenosine monophosphate (adenosine 3’, 5’-cyclic monophosphate, “cAMP” or “cyclic
AMP”) is known as a second messenger for hormones including epinephrine, glucagon,
calcitonin, corticotrophin, lipotropin, luteinizing hormone, norepinephrine, parathyroid
hormone, thyroid-stimulating hormone, and vasopressin. Thus, cAMP mediates cellular
responses to hormones. Cyclic AMP also mediates cellular responses to various
neurotransmitters.

Phosphodiesterases (“PDE”) are a family of enzymes that metabolize 3°, 5°
cyclic nucleotides to 5’ nucleoside monophosphates, thereby terminating cAMP second
messenger activity. A particular phosphodiesterase, phosphodiesterase-4 (“PDE4”, also
known as “PDE-IV”), which is a high affinity, cAMP specific, type IV PDE, has generated
interest as potential targets for the development of novel anti-asthmatic and anti-inflammatory
compounds. PDE4 is known to exist as at lease four isoenzymes, each of which is encoded by
a distinct gene. Each of the four known PDE4 gene products is believed to play varying roles
in allergic and/or inflammatory responses. Thus, it is believed that inhibition of PDE4,
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30 interest as potential targets for the devel opnent
of novel anti-asthmatic and anti-inflammatory

wa@oopoussds. PDE4 is known to exist as at | easeP€DOA2003/001800
i soenzynes, each of which is encoded by a distinct
gene. Each of the four known PDE4 gene products is
believed to play varying roles in allergic and/or
i nfl ammat ory responses. Thus, it is believed that
inhibition of PDE4, -1 WO 2004/048374

003/ 0 ticylarly th ecific PDE4
Pa—T“§B stpﬁ%}?lc %&%&‘l}g@"%i ﬁ‘éﬂe Cﬁé‘é"ﬁ%‘ﬁ%le@slmé‘é?? can beneficially
affbﬁmﬁfaﬂoﬁjlaaﬂ hr)tlanﬁﬁitﬁmtsyﬁipkcﬁnsg Vit tmdldl tref deaimatd¢ tooprovide novel compounds
able to provide novel
ani g%%?fﬁt&%ns t aﬁ‘é\n%é% ﬁ'BB?A %Vlgy that inhibit PDE4
activityA majoaforcenonik ﬂn: we th PDIRG inksbiters iPE4ide effect of emesis

ubmaéa oo §bse§v g@& shder gkﬁcan d;%gi SRR = deécr}yaa%hcfmmuf et al.,

een observed Severa t e _conmpounds as

(“‘Busgey] b d@ni RerclsMiedoheret 3391- 109((19%% pgh ep et An@r. J.Pharmacol.,
1188 083- 9 1vesh6) Nenps %%g 2D 1edDBILRSR) Bio gﬁugbqw%z@b%)

‘gphnsteg{]q% egaloc)r{gﬁz{ @@%1%}@9%%? g éii‘%%)? Gesctibs tthe wide

Vaﬁatﬁxn@’frthcsieeraﬁ@/mf eiie @ldesirabldiide effvenaxhibited by various compounds. As

des4é%1b§g ill L g—fo%?ﬁ% et zﬂnghﬁ u[n%?zfnpgce ﬁ% I%%S 32% l%g %1d D.Spinaetal,,

varr a everit esir
Adpf Indtagmasdii, ﬂﬁﬁécﬁ%lﬁ%ért oB s grefipueredisandagseagh of therapeutic PDE4
nidgsstibed in MD. Houslay et al., Adv. In Pharmacol.

44: 225-342(1998) and D. Spi na

Phar macofntemaiiongs Paigpt l)catl%@r@%giff %ﬁ?ﬂ?ﬁ%tqarf@él?es as PDE4

mlflﬁﬂtbrﬁ exganattonaf Pztthﬁ%lbﬁg@lttioﬁ WDEQO%OSM&%EHIU@E ﬁ aryl-1, Sbnaphthy11d1n-4-
ternatio nt Publication 422852 descri bes
OnagFﬁ%qtﬁvﬁse%sr@Egﬁé%&of%hi bitors. International Patent

Publ i cat iAH.C8%Qe7104 (hemchadyel 3-417(1943) describes gamma-
pyﬁ%ﬂﬁ%ﬁnoljme% Q%Qé}t(%oﬂoaﬂé @ox%g?ﬁlr@s %edégéﬁﬂe\ﬂgﬁ RLERIASE &L, 7.0rg.

Chen-382A)0692:0 1044 89DpKsi Manths-ct phrh 4K Ghar heSornd55(12):5324-
5385 (1993)9 bk REH NABn 41 ¥P AUV 5m ACKent 56, n%m;] 69469694&@99@)9

ﬁ/}anglbe etcoﬁp%unggqﬂ%n}n@qaﬁéz ?/,gt%%i §Fe c@lﬁe%i)zpy vatious investigators
as B2G{vE I8 varkendofi<kerapen afrbutdlitieal For ekafypie, Ifthenatiod Patent

Pu%iL 42&1]07)N06 %?8 9%%%%%%@&}1%%196&0({%@ HQSS a t&%alﬂ Hl?l blljt%fsé European

ens are daescri us imnve

Pamt EﬁblmnmEOfEP 84164QrandtlyS olf‘at@méfcapﬁ 689,34 5&&93L67t2laé§
5,201 548 4E8RbE subls BB dRhi M@t anfBiENdium channel blockers, U.S. Patent No.
5,736,297 describes ring systems useful as a photosensitive composition.

U.S. Patent Nos. 5,491,147, 5,608,070, 5,622,977, 5,739,144, 5,776,958,
5,780,477, 5,786,354, 5,798,373, 5,849,770, 5,859,034, 5,866,593, 5,891,896, and
International Patent Publication WO 95/35283 describe PDE4 inhibitors that are tri-
substituted aryl or heteroaryl phenyl derivatives. U.S. Patent No. 5,580,888 describes PDE4
inhibitors that are styryl derivatives. U.S. Patent No. 5,550,137 describes PDE4 inhibitors
that are phenylaminocarbonyl derivatives. U.S. Patent No. 5,340,827 describes PDE4
inhibitors that are phenylcarboxamide compounds. U.S. Patent No. 5,780,478 describes
PDE4 inhibitors that are tetra-substituted phenyl derivatives. International Patent Publication
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Publ i cati on No. WD 98/25883 descri bes ket obenzam des
as cal pain inhibitors, European Patent Publication
wWOl004aB3841610 and U. S. Patent Nos. 5,679, 712, PCT/CA2003/001800

5,693,672 and 5, 747,541descri be substituted

benzoyl guani di ne sodi um channel bl ockers, U S. Patent

No. 25 5,736,297 describes ring systens useful as a

phot osensitive conmposition. U S. Patent Nos.

5,491, 147, 5,608,070, 5,622,977, 5,739, 144, 5,776, 958,

477, 5, 786 5..798, 37 7 9 03
W oFBReE desRnd St B B R SRR R Pt
NoPﬁLBBB 251 dearived® FBEBEAB8todeb el drh eydRiEkky] arieh dkanyt)pharyhalkenyl (aryl
uted aryl or heteroaryl phenyl
éﬁméa FM%@RQ%#ﬁ Patent No. 5,580, 888 descri bes PDE4
30 i nhi bHowreser thate rameins pypegd fa@ovelgompeyndsigng comgpgifipns that
theP%eu@caﬁ?@nH‘iEﬂ POERGHitPRMiARFddd lpddy.t ors that are
phenyl aim nocar bonyl derivatives. U S. Patent No.
5,340, 827 describes PDE4 inhibitors that are
SUWMY&JPUDHEWUEMQODDUMS U S. Patent No. 5,780, 478

descri be PDE4 .i.nhi bi t or t

phony! adpt bt enion Bidictidalo B bRt P S bt ifin-acurn-
onesZeMEs U OAB Bt (PCT/ CA2003/ 001800 V\D 96/ 00215

descri bes substituted oxine derivatives useful as PDE4

inhibitors. U S. Patent O 3,257 descri bes PDE4

o o
al kenyl ) phenyl - al kenyl nd Nér%roaryl)
conpounds. However, thereje ns need for novel
conmpounds and conposi ti 5 therapeutically
inhibit PDE4 with mninmal sijde effects. SUMWARY OF THE
I NVENTI ON The present i nyees is directed to biaryl
substituted 1, 8-napht hyRid | H - ones represented
by Formula (1): OORL N Ap LK Y

R2

(D

or pharmaceutically acceptable salts thereof, which are phosphodiesterase-4 inhibitors.

This invention also provides a pharmaceutical composition which includes an
effective amount of the novel biaryl substituted 1,8-naphthyridin-4(1H)-ones and a
pharmaceutically acceptable carrier. This invention further provides a method of treatment in
mammals of, for example, asthma, chronic bronchitis, chronic obstructive pulmonary disease
(COPD), eosinophilic granuloma, psoriasis and other benign or malignant proliferative skin
diseases, endotoxic shock (and associated conditions such as laminitis and colic in horses),
septic shock, ulcerative colitis, Crohn’s disease, reperfusion injury of the myocardium and
brain, inflammatory arthritis, osteoporosis, chronic glomerulonephritis, atopic dermatitis,
urticaria, adult respiratory distress syndrome, infant respiratory distress syndrome, chronic
obstructive pulmonary disease in animals, diabetes insipidus, allergic rhinitis, allergic
conjunctivitis, vernal conjunctivitis, arterial restenosis, atherosclerosis, neurogenic
inflammation, pain, cough, rheumatoid arthritis, ankylosing spondylitis, transplant rejection
and graft versus host disease, hypersecretion of gastric acid, bacterial, fungal or viral induced
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t hereof, which are phosphodi esterase-4 inhibitors.
wahoog/0us3vent i on al so provi des a pharmaceut i cal PCT/CA2003/001800

conposition which includes an effective anmount of the
novel biaryl substituted 1, 8-naphthyridin-4(1H)-ones

and a 15 pharnaceutically acceptable carrier. This

i nvention further provides a nethod of treatnent in
manmal s of, for exanpl e, asthna chronic bronchitis,

A AN AT M o S —

oswahmfgnanctanptmbach@na,tmusla;Waaﬂmgddl@e@sxes, memdryumgamnent monopolar
deﬁﬂggsq(lﬁl (aglﬂg gﬁ‘(z glgr‘c‘)hﬁtn‘égro‘ag%@k{wa'tﬁg&sﬁ*&éfér@?}? \}'Agﬂlggz:uf;tbﬁ cBRfbonents,

Pagdinton' disedses éé@l@lmmeqs@wag@usmal Gord: ErgurBi, hepe Huwcwmpiﬁﬁclerosw
tuRD& ZOwRY ;ﬁid@anée@(@dsqm{&rdf REh At skhed byARd KARRIDSESn of an effective
chron | onerul o ritis, atopic dernmat
amUp Qe SOMBRHACE OF ﬁgﬁsw%% B 4/Pis ﬁ?régglpgywijwbw@ fogmpy igpgvo the
cof@smdsatf Boymelia 3 twhixtsars ph@ﬁpﬁﬁﬁestéﬂﬂﬁ@m inthibitds tThicinivst@ion further
ul nonar y %i ﬁe%%e . n_ani. tma S, fzf\be%;{e%tsl nsi pi dus,
P“g‘flﬁ“%rag‘f’% PRPNTTS %?‘H%F?%‘r‘é e f}?’%ﬁ YO ti's, vernal

conjunctivitis arterial restenosis, atheroscler03|s,

RIEf ARt 3 ugh r heumat oi d
art 103|n’rgﬁo 3 ilngp transpl ant

rej ect i oﬂn one @ﬁbocbmﬁﬁft thv éfrvgu%orhﬁsdereerpé iygqnpounds represented by
Fomyprrecreti on of gastric acid, bacterial, fungal or

viral induced -3 WD 2004/ 048374 PCT/ CA2003/ 001800

sepsis or septic shock, infl@magQ on and

cytoki ne-nedi ated chronic tigsue degggeration,

osteoarthritis, cancerys” taghex | e wasti ng,
ent lrmn ol ar depression,
o3 (e [N ative'di sorders with

depression, nmenory i

acute and chroni c neur

i nfl anmat ory conponents, Parki nson di sease,

Al zhei ner' s di sease, spinal_£erd trauma, head injury,
multiple sclerosis, 5 t®BH ‘omﬁh and cancerous

i nvasi on of nornmal tissues<y the ad nistration of an
effective anount of the conpoun&ﬁ& Formula | or a
precursor conpound which forns in vivo the conpounds
of Formula | which are phosphodlesf%rase 4 inhibitors.
This invention further provides a nmethod of enhanci ng
cognition in healthy subjects()

and pharmaceutically acceptable salts thereof, wherein |

Ar is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiadiazolyl, or imidazolyl; or oxides thereof when Ar is a heteroaryl;

Y is ~COOH, -C1-galkyl(C]-4alkyl)n-COOH, -C3-4cycloalkyl(C1-4alkyl)m-
COOH, wherein the -C1-galkyl and the C3-4cycloalkyl are optionally substituted with
halogen, alkoxy, hydroxy or nitrile, and the (C]-4alkyl) substituents are optionally linked to
form a C3-4cycloalkyl; whereinnis 0, 1,2,3 or4, mis 0, 1 or 2;

R is H or -C1-6alkyl;

R1is H, or ~Cj-galkyl, -C3-gcycloalkyl, ~C1-galkoxy, —C2-galkenyl, —C3-
6alkynyl, heteroaryl, or heterocycle group, optionally substituted with 1-3 independent
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10 DETAI LED DESCRI PTI ON OF THE I NVENTION I n one
enbodi nent the invention is directed to conpounds
wo epressm ed by Forrmula (1): OONRL ~ | R PCNCR2®3/001800
Ar-Y \ 2 R (1) 15 and pharnaceutically acceptable
salts thereof, wherein Ar is phenyl, pyridyl,
pyrimdyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazol yl, oxadi azolyl, thiadiazolyl, or imdazolyl; or
oxi des t her eof vvhen Ar is a heteroaryl; Y is -000H,

-Cl1- Cl- 4 | ).n- . -
halof ARy -6 R s SRS GIEL e ~fFrealisDp S @o-(C1-galkyD, nito,
CN, elﬂ-@amjcgmmpeom Caalkylyat fumgeyusumueuemm it yis 0, 1 or 2;
bstit
Subst £ ukog bt hlog bal ogep, ol o DUt 0- s
603(9‘1513411@&1:51)#;1 ¢allok -G pecyichr y&%ﬂb@@%@ﬂmgﬂalkyM@-émlqalkﬂ) -
01'6%119)@ éphegyl ﬁet@foaénl H&ér@c}glecg-mﬁfo 2¢ 63 %ggﬂlkyl —C(O _o-c1 galkyl, —

1 teHAREOL - COENEI A 6@@%5{ wévlemwyrsokNH@o-

6alRy1), hﬁL@(PGEMEﬂd?-S@ﬂ@lgg% A?/@Iktzlgngérlém tﬁeblpﬁdélgl lﬂxbtgibsa\t\yltdﬁ hdterbcycle is
ontipheRes e il Batoggy ri o3k, 2L iRy badpod i, or
-C)ED-HGagatipyl) arﬁ@:he(rﬁm-tﬁeadtlkyll o)r cycﬂoalky_i is opIN;nally substituted with 1-6
ha

indRe T e gﬁﬁeyd e ﬂ D erdh E0B e

hal ogen, m@fm@ él@lqum, CN £ 63KV ot depeyclaagkyl, nitro, -

C18ausl, 0@((5 brc &y INH(C _6alkyl) or -(Co-6alkyD)-SOp’-(C1.-

%;53 1- 6a1kye} 5 é3 gcyc oa }gmg% 18 Ooﬁl k1y i 21 h<§r/el¥1 tLe aaxllkyl and

cycloalky! is optionally substituted with 1-6 independently selected halogen or OH;
In an alternative, the group Y:

is

@]
Me

or -C3_gcycloalkyl(C1-4alkyl);~-COOH, wherein the C3_gcycloalkyl is
optionally substituted with halogen, alkoxy, hydroxy or nitrile, and the (C1-4alkyl)
substituents are optionally linked to form a C3_gcycloalkyl; whereinnis 0,1,2,3 or4, m1is 0,
1.

Within this embodiment there is a genus of compounds and pharmaceutically
acceptable salts thereof wherein:

Y is -C3-4cycloalkyl(C1-galkyl);m-COOH, wherein the C3-4cycloalkyl is
optionally substituted with halogen, alkoxy, hydroxy or nitrile, and the (Cj-4alkyl)
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5 Cl1- 6al koxy, phenyl, heteroaryl, heterocycle, am no,
-C(O-Cl-6alkyl, -C(O-0OC1-6al kyl, -
w@bkeodahdsyd (=N- OH) , - C( N=NCH) C1- 6al kyl , PCT/CA2003/001800

- @0- 6al kyl (oxy) C1- 6al kyl - phenyl, -SOkNH( CO- 6al kyl ),

- (C0- 6al kyl ) - SCk- (Cl1- 6al kyl ), wherein the phenyl,
heteroaryl or heterocycle is optionally substituted
wi t h hal ogen, -Cl-6al kyl, -Cl-6al koxy, hydroxy, am no,
or C(O) O Cl-6al kyl, and wherein the alkyl or

su?s%ﬁ.leeggln osnaﬁgltl %?tlglfénﬁ (g)g% Agctytt."ltogl% Herél %’1%% 1, 2 or 4. mis

0,lsr2, 1, or 2; R3 is selected fromH, hal ogen, CN,
-Cl - 6al kyl, -C3-6c¢cycloal kyl, nitro, - C(O) -Cl-6al kyl,
-C(O - O Q0- 6al kyl, -SOn" NH( CO- 6al kyl ), or
- ( CO- 6al RyithinSdN en(o@iimeaathlegd i} an@heTizesns @ dompounds and

pht%rgé lﬁ&‘)éfﬂ/ gﬁégbﬁélble Fh%ﬁ%f Wheted:0. 1, or 2 and wherein

cyc i's optionally substituted
chwﬂonm@yli ﬁ@é&éﬁ@éntly sel ected hal ogen or OH 15 In
Ard8p M ernative, the group ¥: isOOH 0 O~M M 20
or - C3-6¢cycl oal kyl (C1-4al kyl ) m COOH, wherein the
C3-6cycloal kyl is optionally substituted with
hal ogen, Veitkiaxkis ghiyubrthery i04 sub-genus of camnpbuntieand pharmaceutically

acé gabf'eagag %re&%%f, lIluent s are optionall y linked to

iso 1R Rﬁfrﬁlrﬁaélm)fgp%wﬁ&.%ﬁ@ﬂmﬁwé 1%t né@@ﬁ'@ﬁﬁ%t Bi-elion, 1.
6aﬂ©ﬂp®&lf&d§1hug? d_(pj@ageﬂrm)%lsopc@(tl YalkAh, nitge,eGIv okl @-6aldatkyl, -O-N=Cj_
63{1@@ oﬁg?}gg%laﬁuﬁyﬁ?teaﬁal kyl ) m COCH, wherein the

C3- 6¢cycl oal kyI is optionally substituted with

(&1 el e PR s Y siphei - BepB08 pp fags and
phsurstiticalintsceptableogalts theedof yheteked to form a

C3- 4cycl gal Ky IC3:ghbRERNoptioh&llPsubdtituted witlP1-34nddPehdent -C1-galkyl,
—C1-6alkoxy, OH, amino, ~(Co-6alkyl)-SOp—(C1-6alkyl), nitro, CN, =N-O-C1.6alkyl, -O-
N=C1-galkyl, or halogen substituents.

Within this genus there is another sub-genus of compounds and
pharmaceutically acceptable salts thereof wherein:
R is hydrogen.

Within this genus there is another sub-genus of compounds and
pharmaceutically acceptable salts thereof wherein: '

R2 is hydrogen or .—C1]-3alkyl or halogen.

R3 is hydrogen or halogen.

Within this genus there is another sub-genus of compounds and
pharmaceutically acceptable salts thereof wherein:

R1 is -C3_gcycloalkyl optionally substituted with methyl or halo; and

R is hydrogen.
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0,1or2. Wthin this enbodi nent there is another genus
of conpounds and 5 pharmaceutically acceptable salts

wo beneef37nwherein: Y is cycl opropyl -COOH, and BET/CA2003/001800

phenyl. Wthin this genus there is a sub-genus of
conmpounds and pharnmaceutically 10 acceptable salts
t hereof wherein: RL is -Cl_6al kyl optionally
substituted with 1-3 i ndependent -Cl-6al kyl, -Cl1_
6al koxy, OH, am no, -(CO-6al kyl)-SOp-(C1-6alkyl),
nitro, CN, =N-O Cl-6al kyl, -O N=Cl 6al kyl, or
hal ogen sWigtin thiegersss tidse \aanpihar Qu’@r@%ngénﬁgompmmés prad
pﬁe&ﬁfaaéﬁlgélwa&%péaﬁle%nmggeywﬁaeﬁpd phar maceuti cal |y

accepta s thereo %\IW

_C3- 6eyel Béulk9Y01@§9P>6&@rlp@a1ws§ftwfa@ athgpethylerdalo; and

| ndependemand@{Z &shkilogen;- C1- 6al koxy, C]—| am no,

- (CO- 6al k S Cl K nitro, CN,

=N-O C1- 6 %@IF%O é? %S%Jf éhl kyl, or hal ogen

substituents. 20 Wthin this genus there is another

sub- genus

accept abl (IerP énqcf%m?ﬁeg:?Z&g%he%%oﬂﬁ@?ﬁb%%@lﬁ above ‘?gre is another
geius fof nomhpendgend pharmaceuticellnaesepieblesalss @émﬁ Wdaf:rem

conpounds vand. .18 @@H Gahly acceptable salts
t her eof V\,hereP,C B%m drogen or .-Cl 3al kyl or

hal ogen. AR3s Pyl &Yélé%ﬁyl Pr FafoGersot W thin this genus
there is anot her sub-genus of conpounds and 30

phar maceutj.cal l.y. acce ables lts th reof ere
P O soytiian il BESFh SR § 0l P Ste it e liepfocutically
acueptablecaltatitreoR wherdmy.dr ogen.
R1 is —C1-6alkyl optionally substituted with 1-3 independent -C1-galkyl, —C1-

. 6alkoxy, OH, amino, «(Cp-6alkyl)-SOp~(C1-galkyl), nitro, CN, =N-O-C1-galkyl, -O-N=Cj.

6alkyl, or halogen substituents.

Within this genus there is another sub-genus of compounds and
pharmaceutically acceptable salts thereof wherein:

R1 is —-C3.gcycloalkyl optionally substituted with 1-3 independent -C1-galkyl,
—C1-6atkoxy, OH, amino, —(Co-galkyl)-SOp—~(C1-6alkyl), nitro, CN, =N-O-C1-6alkyl, -O-
N=C1-galkyl, or halogen substituents.

Within this genus there is another sub-genus of compounds and
pharmaceutically acceptable salts thereof wherein:
R is hydrogen.

Within this genus there is another sub-genus of compounds and
pharmaceutically acceptable salts thereof wherein:

R2 is hydrogen or .—C1-3alkyl;

R? is hydrogen or halogen.
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-6 WD 2004/ 048374 PCT/ CA2003/ 001800 Wthin this genus

there i s another sub-genus of conpounds and
w@ba@wowsseut i cal | y acceptabl e salts thereof wheP€i/mA20@32/001800

is cyclopropyl optionally substituted with nmethyl or

hal o; and R and R2 are hydrogen; 5 R3 is hydrogen or

hal ogen. I n anot her aspect, within the enbodi nent

descri bed above, there is another genus of conpounds

and pharmaceutically acceptable salts thereof wherein:

Y is cycl ORv. - . .and ' ri

pyrinidyp?R%ﬁq%Qﬁ'% t %?2%?&HV€%ﬂ#gmﬁ%fﬁgééﬁﬂgl ﬁ%?e
phammagewigally eengptable sabinfhereati whensth: phar maceuti cal |y

accept ablpd jgaldzsecy BRRIROF optdRAIBI JtbstRltedSwittFhe®dl étlalo; and

optional ly substituted with 1-3 independent

- C1- 6al kyd is hydmgens . 6al koxy, OH, anino,

- (CO 6al kyl ) - SOp- (C1-6al kyl ), nitro, CN

=N- O C1- 6al kyl ,. - O-N=C1- .6al kyl , .or hal agen
substit ugﬁt@% thp ERRYS e ds ag’é)ﬁf?g Syt Ee ;0L ComBR S and
phatircgetivally aé cepabiraiatislthessofl whplear: maceut i cal |y

accept abl a i, (.S X
e BoycloaR iyt S g bl eyt pr s and
i ndependdhand K4 agdiykyagen; - C1- 6al koxy, OH, anino,

- ((00- Gal Iyl ol Arifigley ), nitro, ON

=N O C1- 6al kyl, =0- N=CI-6al kyl, or hal ogen
substituents. Wthin this genus there is another
sub- genudilgdtraciagpeuoashoands of ik Pheadttmceett i cal |y

2GR R e R e e T8RS R -1

bighenpledrmdsydoproppivaantraxdistacelal | y accept abl e salts

 2-1 985 SR 1P b §laftino}Carbiny 84-BY A RGP HyridiL@BBlYY] 1"-biphenyl-3-

yl}cyclopropanecarboxylic acid;
2-{3'-[3-[(cyclopropylamino)carbonyl]-4-oxo0-1,8-naphthyridin-1(4H)-yl}-1,1'-biphenyl-3-yl } -
2-methylpropanoic acid;
2-{3'-[3-[(cyclopropylamino)carbonyl]-4-oxo-1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-4-yl}-
2-methylpropanoic acid;

© 3-{3"-[3-[(cyclopropylamino)carbonyl]-4-0x0-1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-4-yl } -

3-methylbutanoic acid;
{3"-[3-[(cyclopropylamino)carbonyl]-4-0xo-1,8-naphthyridin-1(4H)-yl]-1,1"-biphenyl-4-
yl}(hydroxy)acetic acid;
1-{3'-[3-[(cyclopropylamino)carbonyl]-4-0x0-1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-4-
yl}cyclopropanecarboxylic acid;
2-(cis)-{3'"-[3-[(cyclopropylamino)carbonyl]-4-0x0-1,8-naphthyridin-1(4H)-yl]-1,1"-biphenyl- -
4-yl}cyclopropanecarboxylic acid;
5-{3'-[3-[(cyclopropylamino)carbonyl]-4-oxo0-1,8-naphthyridin-1(4H)-yl]-1,1"-biphenyl-4-yl } -
2,2-dimethyl-1,3-dioxolane-4-carboxylic acid,
1-{3'-[3-[(cyclopropylamino)carbonyl]-4-oxo0-1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-3-
yl}cyclopropanecarboxylic acid;
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R3 i s hydrogen or hal ogen. -7 WD 2004/ 048374

PCT/ CA2003/ 001800 Wthin this genus there is another
wani4@es3a6s of conmpounds and pharnaceuti cal |y apCEpA2098001800

salts thereof wherein: Rl is -C3-6cycl oal kyl

optionally substituted with nmethyl or halo; and R is

hydrogen. 5 Wthin this genus there is another

sub-genus of conpounds and pharnaceutically

acceptable sal ts thereof mhereln is cycl opropyl

LS bl e A T o e 8098 a0t

biphédyilreityl atzmgxmduleylmmmmdsc adjomyhe a¢idyenti on are:

2- {%" 63 &%Qiapéoéylgiﬁ%nﬁgc%rbéﬁlgﬁ éﬁff gﬂﬁébmﬂ@lcﬁlﬁﬁ??ﬁ I3l fluoro- 1,1-

blpbcrmhémﬂﬂcwlanc}pa@mmmamdcar boxylic acid; 15

(c1§5 ﬁjS 33 ée‘c‘?éﬁ}bﬁ@irﬁﬁﬁﬁc%fﬂoﬁm Q%)@)Opglrﬂapﬂm%&lnjl(ﬁlﬂﬁﬂﬂlhtlhblphenyl-
]C}Y@?Ellocﬁﬁ?‘?ﬁ’ﬁﬁ%‘?éﬁléf‘r sy | 2 aci d 2 {

2- {%‘-bl[o%o[ ¥ qsqtdybro@mﬂymmlmmabmpylokom SnaphithyBidiap@E@E)yy]-1,1'-

blpgerilyd- —éT%yc)(oJropanecarboxF})lﬂ é/ld - 2-methyl propanoi ¢

2-{3-3- ﬂefo(lmrob;dpnmmydadmnmﬁ)élc@rdab,ﬁyiaphﬂhyxjdi@-IIQE)-MBﬁhthIVI—l,1'—

vigefp Al sdndcabpfiegups 4-v1 ) 20

2-{3-[3- ECYC@@V@P)&BWWWHMB)%%%baﬁylla}?h@%%@ HAHR-HE oAy
blﬂbﬁ‘ylh(-ﬂl}'& cYcI)[]ro n@car@cb;@h@ﬁbﬁh 4-yl }- 3-nethyl butanoic

S it bR AR PR 111
bqihb]y}dxéby(ly &ﬁﬂ@rbpanacarﬁoxyHB adid{

2 %[5 &fé{,%@?@?%ﬁ&‘)‘c x&ﬁf-g%%'ﬂ 8- a1 AR Fluoro-1,1-
biphenyl- 4—y1}cyclopropanecarboxyhc acid;
3"-[3-[(cyclopropylamino)carbonyl]-4-oxo-1,8-naphthyridin-1(4H)-y1]-1,1'-biphenyl-4-
carboxylic acid;
2-{3'-[3-(morpholin-4-ylcarbonyl)-4-0x0-1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-4-
yl}cyclopropanecarboxylic acid;

2-{3'"-[4-0x0-3-({ [5-(trifluoromethyl)-1,3,4-thiadiazol-2-ylJamino }carbonyl)-1,8-
naphthyridin-1(4H)-yl]-1,1"-biphenyl-4-yl }cyclopropanecarboxylic acid;
2-{3'-[3-({[2-(methylthio)ethyl]Jamino }carbonyl)-4-oxo-1,8-naphthyridin-1(4H)-y1]-1,1'-
biphenyl-4-yl}cyclopropanecarboxylic acid,

2-{3"-[3-({[2-(methylsulfonyl)ethyl]amino }carbonyl)-4-o0xo-1,8-naphthyridin-1(4H)-y1]-1,1'-
biphenyl-4-yl }cyclopropanecarboxylic acid;
2-{3'-[4-0x0-3-{[(2,2,2-trifluoroethyl)amino]carbonyl }-1,8-naphthyridin-1(4H)-yl]-1,1'-
biphenyl-4-yl }cyclopropanecarboxylic acid;
2-(5-{3-[3-[(cyclopropylamino)carbonyl]-4-0x0-1,8-naphthyridin-1(4H)-yl]phenyl } thien-2-
yhcyclopropanecarboxylic acid,;

2-{3"-[3-{ [(cyclopropylmethyl)amino]carbony} } -4-0xo0-1,8-naphthyridin-1(4H)-y1]-1,1'-
biphenyl-4-yl }cyclopropanecarboxylic acid;
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yl'} cycl opropanecarboxylic acid; 2-(cis)- {

-[3-[ (cycl opr opyl am no) car bonyl ] - 4- oxo- 1,

w@20vaphsshyri din- 1(4H) -yl ] -1, 1" - bi phenyl - PCT/CA2003/001800

4-yl }cycl opr opanecar boxyl i c acid; 5-{

-[3-[ (cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyrii
din-1(4H)-yl]-1,1" - bi phenyl -4-yl }- 30
2, 2-di met hyl -1, 3-di oxol ane-4-carboxylic acid; 1- {

-[ 3- [(cyclopropylanino)carbonyl]- 4- oxo0- 1, 8- napht hyri

3
Z‘M Jfé@ %ﬁ%@@&?b@%@?@@o Steony LY g3 Genaphwgip-1 (ED-YI-L1-
biftETyIchIN0gII0pDB@carboxytiamoid3- {

3 gs #f %{3?3@2?&%8)%%@@%18@&@1*39% y]#)ﬂt Fi ¥Ry N3 ANbIKEy1-4-y1)-3-

metlzylbutanmmw sfphoppesy lyalpqz:ﬁw@hlq galty ghegeofo- {
-[3-[ (cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyrii
glyg | ééf?&aﬁé ?r%lijﬂo grgeréélpledmvg‘lt o%eerxlr}/compagseé a compound represented
by(Reirsitad)f 3' - [ 3- [ (cycl opropyl ani no) car bonyl | - 4- oxo- 1, 8-
napht hyridin-1(4H)-yl]-1,1" - bi phenyl - 3-yl}
cycl opropanecar boxylic aci d;02-{0O
3'-bronmo-5"-[ 3- [(cyclopropyl
napht hyri di n- 1(4H) -yl ]
bi phenyl - 4-yl }cycl opr bane arb xyltﬁ acid; 2-{
"-[3-[(cycl opropyl am Za Ronyl ] 0x0- 1, 8- napht hyrii
din-1(4H) -yl ]-3-nethyl-1,1"-]10
blphenyl 4- yI}cycIopropane xylic acid; 2- {
-[ 3- [(cyclopropylan1n69 bopyl ] - 4- oxo- 1, 8- napht hyri
d|n 1(4H) -yl ]-2-met hyl - 1, 1~ —y
bi phenyl - 4- yl}cyclopropanecarboxy | acid; 2-{
3-chloro-3'-[3-[(cycl opropyl am no) ¢ bonyl] 4- oxo-1, 8-
napht hyridin-1(4H)-yl]-1,1" -
bi phenyl - 4-yl } cycl opr opanecar boxylic acid; 15
2-(cis)-{3 -[3- [(cyclopropylaﬂDno)carbonyI]-4-oxo-1,8-

or Q%H}ntﬂ%:éhli& a'ﬂP/ ]aéé??ab}/ezl dalt %ﬁ&écﬁo

oprop anecaf ic acid
- 3- [ ( e%lls ® ¢%wyadyln pyEmidyb myfqulzlqm@hmyl Shigaphpyidonyl,

ox@kcﬂyﬂ- 6&&‘&&7)6‘1)]1, thiadﬂazol?l, 213 ﬁﬂﬁﬂhzé}yl, 626088 Mhi@oPFh&h Aris a heteroaryl;
Y is <COOR4, -C1.galkyl(C1-galkyl)n-COOR4, -C3_4cycloalkyl(C1-

4alkyl)m-COOR4, wherein the -C1.galkyl and the C3-4cycloalkyl is optionally substituted

ca&?onyl] 4- oxo0-1, 8-

with halogen, alkoxy, hydroxy or nitrile, and the (C]-4alkyl) substituents are optionally linked
to form a C3-4cycloalkyl ; whereinnis 0,1,2,3 or4, mis 0, 1 or 2;

R and R4 are each independently selected from H and —Cj_galkyl;

R1lis H, or —-Cj-galkyl, -C3.gcycloalkyl, <C1-galkoxy, —-C2-galkenyl, —-C3-
6alkynyl, heteroaryl, or heterocycle group, optionally substituted with 1-3 independent
haloC1-galkyl, -C1-6alkyl, —C1-6alkoxy, OH, amino, —(C0-6alkyl)-SOp~(C1-6alkyl), nitro,
CN, =N-0-C1-galkyl, -O-N=Cj_galkyl, or halogen substituents, wherein pis 0, 1 or 2, or R1
is —C1-ealkyl mono or di-substituted with substituents selected from phenyl and -C3.
6cycloalkyl;

R2 is H, halogen,-CN, -NO2, —-C1-galkyl, -C3.gcycloalkyl, -O- C3-
6cycloalkyl, O-Cj-galkyl, O-C3-gcycloalkyl-Ci_galkyl(C3-gcycloalkyl)(C3-gcycloalkyl), —

-10 -
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2-{
- [ 3- (nor phol i n-4-yl carbonyl ) - 4- oxo- 1, 8- napht hyri di n-

WAQ gebk48874 - 1, 1' - bi phenyl -4- 20 yl } PCT/CA2003/001800
cycl opropanecar boxylic acid; 2-{3" -[4-o0x0-3-({
[5-(trifluoromethyl)-1,3,4-thiadi azol -2-yl]am no
}carbonyl)-1,8- naphthyridin-1(4H) -yl ]-I

- bi phenyl -4-yl }cycl opr opanecar boxylic aci d;
2-13" -[3-(( [2-(nethy|thio)ethy|] am no

car bonyl ) - 4- - d -yl1-1, 1 -
i, bk e R T ANe BBy IR LA 2(0)-0-Crgaliot -
C{@lkyl@N-DH), C(N-NOH)C1 6alkyl, —Co-6alkyl(oxy)C1-6alkyl-phenyl, ~SOKNH(Co-

6a1%§la§lcg:3 E@(% 6%%&%% l—)(éi %% QyB”kﬂ&%ﬁl%Q Bﬂéﬂﬁ 'h%te?&a?yljdr%e{e?&ycle is

optipralie rsybstiuted }vctiacha eiopEneeivboiil6adkarsi bydroxy, amino, or

-C ){265 chéalﬁgﬁlom?ﬁ Wherein the alkyl or, cgcloalkyl is opt1onally subst1tuted with 1-6

_ ,2,2-trifluoroethyl)anino]carbonyl}-1,8-naph thyridi
indepdr(depply seldctad Halogehs phe(hkll a \yhf}relyldﬂ ok bpm?ecar boxylic
acid; 2- (Ra'lé selected fromH halogen CN, -C _6a1ky1 -C3-gcycloalkyl, nitro, -

@ SN ABR 2R e 58, e o2 o DR .

6alkly) cOT pgalk}da@e@aﬁbﬂkqﬂﬂk}d \ahereh;n 24g1@®' 1, pB2 and wherein the alkyl and

cyé_l&zﬁ%lzllgg %’%ﬁ%gﬁ%lﬁ Ht%ﬂgngl(l Afﬁflg e%xdﬁ_&t]]}l selected halogen or OH.

bi phenyl - 4-yl } cycl opr opanecar boxylic acid; -9 WO

2004/ 048374 PCT/ CA2003/ 001800 2-13'-[3-f

[(1- cyanocycl opr opyl ) am no] car bonyl } -4-o0xo0-1
- napht hy® Pag #speqt cyqnpoquﬁ of the) ipyraitipn 2 yeeful | in the treatment of
ﬁb@%f%ﬂ@@&%@fs Beoaydriy ‘i3m hﬂentemex{tloned elsewhere in this specification) due

to gsyﬁé@g{c%%%{s l am n a.iggfn Q{t %P%h‘?rﬁ}rl(’%@ (mpS}/chgatne dysfunction.

nmet hyl but anoi c aC| d and pharmaceutical Iy acceptable

sal ts t h% gr?other as ect %l"? &t FIR;Q t% m:s‘rc]ﬁre hc? td Mm% toI %? hancing
ed "D g

enconpasses d CO ée resen
coghifion Ml a kealthy subject compnsmg adrmnlstenng a safe cogmtlon enhancmg amount of

a phosphodiesterase-4 inhibitor. In particular, this invention is directed to a method of
enhancing memory, learning, retention, recall, awareness and judgement in health subjects
comprising administering a safe and effective amount of a phosphodiesterase-4 inhibitor of
Formula 1.

For purposes of this application is defined as a subject with cognition in the
normal range for the subjects age or other classification. Cognition of a healthy subject as
well as cognition enhancement of the healthy subject is illustrated shown by testing the
compounds in the Morris water maze as reported by McNamara and Skelton, Psychobiology,
1993, 21, 101-108. Further details of relevant methodology are described in WO 96/25948.
Other assessments for measuring cognition enhancement include, but are not limited to the
“T” Maze Test; Radial Arm Maze Test; Delayed Non-Match or Delayed Match Test; Passive
Avoidance Procedure; 5 Choice Test, disclosed in WO 01/87281 A2, published November 22.
2001.

-11-
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NNR3/ Ar-Y \'2 R (1) 10 or a pharnaceutically

acceptable salt thereof, wherein Ar is phenyl,
w@oodayd374 pyrim dyl, indolyl, quinolinyl, thie,Pgt/CA2003/001800

pyridonyl, oxazolyl, oxadiazolyl, thiadiazolyl, or

i m dazol yl; or oxides thereof when Ar is a heteroaryl;

Y is -COOR4, -Cil-6alkyl (C1-4al kyl)n-COOR4,

- C3_4cycl oal kyl (C1 4al kyl ) m OO0R4, wherein the

- Cl1- 6al kyl and the C3- 4cyc|oalky| is optionally

e g e e A e e
juvepiléso ndlltsyantiserien of amerﬁgtrcmgmt@ﬁ #eyclesaddaith and seméorephiabove
avé}a%eﬁco%nge o | %v 1le§' d'uﬁ brgi %mo}s bedow Ryétgh (#%%y o‘ﬁ

rom and -C1-%
is H or ocpurpgseﬁyf th1s mc@@y@qm aveypile hur(r;eln BEYGEEHA | defmed as a

hum(a-g &gé&%ﬁ khan- 1@%ea1§<”ﬁf k¥ Y¥or ﬂﬂ%&éQ@' tMis,spéU"lflcanon adult human
het e cl.e group tlonalllyoﬁu st|

SuRIPRIGLRATHRERES BOURAD SRS AP RGHS of e g @ve‘q’lm&thesaﬂilﬁéasfvmn isa
hufdah addlt D®to 4( @rﬁfﬂ algy | For%ﬁ?@paﬁs@éoﬁ‘@i%}pleélﬁcmcmt genior@®Nman subjects

is %‘%%1&1 as 6&,\?@( s%%%c?é&?e%s t;ga k&f’ldelr 1@1&? gﬁgcla§s%fication is a human
subj@it-Bafetnglof ppnar adergds geipsof dguteadt ddeirmnslﬂ@suemtsuvé agssor older.

ﬁgl gcte ﬁd %ﬁ%g}eﬁ%gea)ﬂy tﬁ&% cif%l‘ll 1§QH§A %lfxﬁ [g'gt?alboﬁlt like 25, the

cogggnngf @égﬁ@qﬂggmgy}an derclimes @taqa Wpsurable and reprodumbie rates, as for

teRlad kA ot ) &3 A d
ex@n ﬁ@ys_@lo ‘géy m&ld Ralday Aﬁ ?W@dlq’é/t&d{%{ao d Bayek 0Q@ANTAB, de

N{l&&gm M géﬁrg?(}?g?ﬂt]\[on ORLBP 661(’19%1?%1‘}’ Cgf,hCIﬁS in the elderly:

the ﬁe@ﬁeﬁqoﬁ&bk@tﬂwe neﬁ(@)sydﬂomg_cﬁmtdsgsl Psychol Med 2002 Apr; 32(3) 483-91) or

4l
oA TR B gy . o s . 0.
chpolam@ la@m $9sdiye imRirgENkas 3 predigier ef @pgnrf@fepﬂ@éh@q in healthy
el 2Bl SoRATELs. BteIS GIaPFOUEhA of Seriatric Psychiatry 10: 1059-1062). Thus, by the

time a human subject becomes a senior 40 years of age the decline in cognitive function has

declined significant and would benefit from a method of memory enhancement.

As used herein, "alkyl" as well as other groups having the prefix "alk" such as,
for example, alkoxy, alkanoyl, alkenyl, alkynyl and the like, means carbon chains which may
be linear or branched or combinations thereof. Examples of alkyl groups include methyl,
ethyl, propyl, isopropyl, butyl, sec- and tert-butyl, pentyl, hexyl, heptyl and the like.
"Alkenyl", "alkynyl" and other like terms include carbon chains containing at least one
unsaturated C-C bond.

The term “haloalkyl”, such as “haloC1-galkyl”, means alkyl substituted with
one or more halo groups.

The term "cycloalkyl” means carbocycles containing no heteroatoms, and
includes mono-, bi- and tricyclic saturated carbocycles, as well as fused ring systems. Such
fused ring systems can include one ring that is partially or fully unsaturated such as a benzene
ring to form fused ring systems such as benzofused carbocycles. Cycloalkyl includes such

fused ring systems as spirofused ring systems. Examples of cycloalkyl include cyclopropyl,

-12 -
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optionally substituted with hal ogen, -Cl_6al kyl,

- C1- 6al koxy, hydroxy, amno, or 5 -C(O-0O Cl_6al kyl,
wana4mmssrei n the al kyl or cycl oal kyl is opti oneCt/ZA2003/001800

substituted with 1-6 independently sel ected hal ogens

or -OH, and wherein k is 0, 1, or 2; R3 is selected

fromH, hal ogen, CN, -Cl-6al kyI -C3 _6cycl oal kyl ,

nitro, - C(O-Cl-6alkyl, -C(O)- O 00- 6al kyl ,

- SOn' NH( C0- 6al kyl ), or -(CO-6al kyl)-SOn’ (Cl 6al kyl ),

cycg St 6%Qi)§pt|¥ﬁc% Ulgq%%gglde%pa&?aa%% &&}mén%an% 1n:cllany(1) indenyl,

fluoehylpihal3,4-testabgdronapheldneverdithd liBe.| Snlmi‘%h/d émycloplkerylé oteans

cargﬁég%tg ngr?]traglgg nc! Iﬂ}té:iﬁgtoﬁﬁ l%ﬁ& tcui legé? %ng 95@&1'1;6 c@f thﬁ)%ble bond, and

inctileingdno-(Huatd tasqumrtgallwp@mtmbwﬁﬁlﬁ%aé as benzofused

c &éﬁﬁéﬂ%@ r ExéerlEg‘bﬁcy%%ﬁdeﬁjll(iﬁ'élh&gﬁyc%@xe 5 utl&bnyl and the like.
psycol ogi cal "~ dysf unc [ on ur ol'og éﬁe r]

as st r okd}e Brmpsydplkylpr¥’ %Sﬁﬁﬂ?f?'ﬁll%‘ﬂy § dla‘ﬁ{%‘?rW mncludes a

cyAsfedterodp®nRERaEidlthe GxEtBnnedtingsatéir ected to a met hod

of enhanging cognitio
conpri si %‘e g“&?ﬁ ﬁﬁ?tx%r Pﬂassasl)g%ﬁ%ﬁié’d%% c?&ggr% RS n alkyl group
commroigdtto tfe oxg cphmsphgdiosst erase-4 inhibitor. In

parti cul gie (& %ﬁllmﬁﬁﬁés s?@clhéalﬂ/‘ hf&d &ﬂefvﬁs&n@ﬁﬁ@@&uﬁ%le ring

20 enhanC|n retention, recal
sysigiay ek aSemglf fiag é}‘ﬁé@rﬂls sugh ﬁéefP’t oRasipls, Shewy! Oéa%ﬁwméu ng

adm ni st ghi RGma* aﬁ}%@”acﬁh@es@ﬁﬁe@ﬁlda}lﬁ stard Witterefse ancludes multiple ring
hosgSS esterase i nhi

syRTRRBOREl B TRE BnESRRELReB A~ sePTAfed gy AT EljTudcomected
thraigththe ogn conreotingatbingo tikbconoeatimlg sitange for t he
subj ect s TageAf “6f Wall@l’aﬁéluﬁéscaﬁ *19 E‘ontﬁﬁgﬁ' 50 Db, ﬁ or no carbon
heal t hy subject as as cognition en hancenment of
atonfse Avealkyhyitis ndpaben atgms|1$ mbydragmt@n@mtm}em e5e fisget bond —
de}%éc?x%mr%gﬁmﬁ’é%ﬁ@%hé Ak{ihea '}Qﬁﬁﬁxﬁs dﬁ@tb%'dgfﬁ%%ﬁmé‘tg " epor ted by

ra_and Skel ton, Psyc obj. ol 0 '
101- 108, 6 terRe hetsar Hless Gpeciiqaly 6%@%&%18@}9%0@6 or more O,

S, HENGKRE dFdrréxMﬁbEG}ﬁeZéaéﬁaloalm aed has®eass iehide rfngl’systems that contain
neasur |

T T T T T e —
repiedeaingchars-aktms HTois, s eagraplevpRaseroTsdeCsapad i 48 Gve membered ring

COQE‘?‘??%@W?B%%%#r e Koverber 22 2001 <11 V0

2004/ 048§Mmp PERCtOmarD dnedity, for example, pyridinyl, quinolinyl,
isoquinolinyl, pyridazinyl, pyrimidinyl, pyrazinyl, quinoxalinyl, furyl, benzofuryl,

dibenzofuryl, thienyl, benzothienyl, pyrrolyl, indolyl, pyrazolyl, indazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, benzimidazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl.

The term “heteroaryloxy” unless specifically stated otherwise describes a
heteroaryl group connected through an oxy connecting atom to the connecting site.

Examples of heteroaryl(C,.¢)alkyl include, for example, furylmethyl,
furylethyl, thienylmethyl, thienylethyl, pyrazolylmethyl, oxazolylmethyl, oxazolylethyl,
isoxazolylmethyl, thiazolylmethyl, thiazolylethyl, imidazolylmethyl, imidazolylethyl,
benzimidazolylmethyl, oxadiazolylmethyl, oxadiazolylethyl, thiadiazolylmethyl,
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For purposes of this specification, classes of healthy
subj ects includes juveniles, adults and seniors of
way@rags7cogni tion; juveniles, adults and seniPeECAR003/001800

above average cognition; and juveniles, adults and
seniors of bel ow average cognition. For purposes of

this specification, juvenile human subjects is defined

as a 5 human subject | ess than 18 years of age. For

pur poses of this specification adul t human subj ect

bj
wiggeye{hyt o DAPETel sphiahg Gty e licq o
pytidingbnetieds wwiﬁn}d@hyl Fﬁrdapmwbnﬂbyé pifrinidinglmethyl, pyrazinylmethyl,
qufiRRGUHAERR | 00 Egﬁ%gﬂﬁetﬁﬁgﬂa Sﬁﬁﬁgkﬁﬁ{ygnethfﬂv\ff;: ned as a
cl assi f i Eaampiesio atemsmlﬂQ Alipjl includspioy exzmeples azghdnyls

drdfPund §ma£ oﬁq lidin-
e B e e s

2-Qfre PIPBRGR TP Ry 2K the cognition of the
heal t hy MBiaaplcdes hiydEs. Gmlkya1rmhﬁféufoabkﬁnﬁlﬁdphenyl(cl_s)alkyl, and

reproducible rates, as for exanple, neasured by
na@lﬁ@?‘?bﬁj@gmeur opsychol ogi cal Test Automated Batt er%/

( CANTAB, Hiemplagé hei@#Qcy@IbCy@lkyl@,rbc&y&{@e swikyEmcluge, for example,

-eGt | i t {
R it RcL AR, BRI ALK el B fiatoemnC
o)t} crperagipy cadwRyUBr-¢) @MB}HOEB‘B?J@I&%‘POWKQ malkybgag thigmorpholinyl
Ca{:gotﬂg\é ﬂﬁ?(h Battery (CDR Barker A, Jones R Sinpson
sne 9 copol d _cognitive
i mpai r rrersﬁh a‘i%érh "}5?% 8%5 SB?Clg]%%ISﬁ Sf"}t?fg"‘ %%\11?3%1 ¢ uﬁes primary,
setalhtyand t@tidgrdnyinesol unt eers. I nternational Journal of

G?r' atri GUrl:> ec@é%'ﬁ%e%{s}é Qed ﬁj%%gm}ocﬁa@amo@“é’usé&’to 1H ude

a_human 0 years o age

M‘F@(CHQ@IH%H% 45’6191@@ Q)%ﬂﬁn ceal Eﬂnhas decl i ned
si gni fi caffe t@r%j P{%ﬁ’déeﬁ" ﬁl‘%ﬁ%feé flu@;ﬁﬁ%m:lﬂoﬂﬁé Ib?&nﬁ% afi@ 1Bling atoms.

enhancenent . ]%é her ei n,

ot her gr Memwm@n@ s%,stétpfeg 1sa1m9n§gqjt@ﬁn§g € llaqtglsubstltuted and
urBvissiipited. BhusORoy exﬁhﬂﬂﬁmptionalw é@@tydutedailgﬁwr)y]d rapdsenhe
rpon, cha e |linear
gl iRioBenT O b ADTAR N GrE T Bo P cah BERlag? by of the
graumsu [For exerhplelesubsitingt aryl@hh)alkyl prebysies subisgwbioo ppithe aryl group as
W$ﬁ£y4ubﬁtﬁﬁﬁ%&p%e a‘ﬁﬁfi lnglﬁtpy pent yI , hexyl, hept yl and

/| al kynyl " and ot her like terns
i ncl ude cHegem c%ﬁ%sOfé’@FW%ﬁfﬂl FAOURstS Pegddp therpadinary well-known

cHéRS& Wrié Qﬁh ﬁcﬁd@ ool exa-ﬁktﬁe tebfidedat Mablstl heteratcins.as

hal oCL- 68 ounds Hescn%e(ﬂlergm C%Htglsnt é&eu(}r%cllor\é\ﬁdo&le bonds and may thus
give rise to cis/trans isomers as well as other conformational isomers. The present invention
includes all such possible isomers as well as mixtures of such isomers.

Compounds described herein can contain one or more asymmetric centers and
may thus give rise to diastereomers and optical isomers. The present invention includes all
such possible diastereomers as well as their racemic mixtures, their substantially pure
resolved enantiomers, all possible geometric isomers, and pharmaceutically acceptable salts
thereof. The above Formula I is shown without a definitive stereochemistry at certain

positions. The present invention includes all stereoisomers of Formula I and pharmaceutically
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one or nore halo groups. The term "cycl oal kyl " neans
carbocycl es containing no heteroatons, and 30
WO p@H0ds334 nono-, bi- and tricyclic saturated PCT/CA2003/001800
car bocycles, as well as fused ring systens. Such
fused ring systens can include one ring that is
partially or fully unsaturated such as a benzene ring
to formfused ring systens such as benzof used
car bocycl es. Cycloalkyl i ncl udes: such fused ring

systens, as S Sedrln stens. Exa
P R0 P SR BB e st
steR(CIS0GAZAB A0 11&£Dlﬁliedc ymirmlguhg/équrseyrf Itipeymthekic procedures used to prepare

cl ohex de Ie t ' I .
su&%%)élﬂaol% é{s Pf Hlot‘rf i\%ﬁ%cergégtl (? enz%ﬂggg%bgg ar Se fﬁ@%ﬁﬂt those skilled
in theert, thlc@rocsqcm dfauﬂyprot@ymsaah Ibe ayhix e ahsieregispesy cl es

cont ai ni "

Con: oy e 8250 S0 TRGIAPRARY, B8 gl e o
phagmpceiticalj pacepighletmoattpyic bates oa Agds- c‘é’hﬁ%é@ﬁ&wouaé ol present
m@ﬁu&?ﬁza@fcbkﬁ e@ c5rr@§p@>h@1ﬂ ls@m@(ﬁl be@mm@ﬁlﬁra@t@d ﬁaxhalpﬁamhaceutmauy

c de c hexe Lﬁg I nden and t@ eD %ﬂ
sco g Ry oo L eUBORRTiP LAy Drgebt Bsefrer s ferved from
su¢himbrpdeis basesmycdhdfazilklyiﬁmm (annncmnmmsraﬂcedmt copphe(ioanyd ous), ferric,
fer?cém?l?tg n?gne?otngml TH]%P%% H%\O(}(ﬁé pléﬂllsﬁﬁﬁl §&§&rhf 1ﬁ<.a£1{@/the like

‘herimse group ’connec
salish Pagtiplasyrmelered gredhe nmnzp@mm@a By Magnpsiumy, aetasssim and sodium

sale &tk H@I@\Leld)fr(ﬁﬁ %h%a@&ﬂf‘cﬁﬂ& §&:ebtﬁ51|elb@@a?ud‘%ﬁtﬁo&l&oa@ésﬁﬁcludc salts of

systens g as S|ng rrng systens such as

PrigAN PRI BTy SERER AP NHAG o wrﬁmamwbstﬁ%&@mes such
as ﬁ@tﬁﬁﬁll@/loeairhyg sﬁ@t}eﬂqasizh& sissieitdderhinee sOthet phapinacautiogly acceptable

or%%xg: err@to;%%h gﬁvlfrogﬁ’ W?ﬁlécgﬁst ﬁy Fan ot‘%%néx%f {rrlglu%%f%rno%x%ﬁar[%% resins such as,

foroxpmpde a@vtlnm@emmwafﬁemdq chaoenNgY rdn@erayleé]ylepsdlmme diethylamine,
2- &Q;Ql'hgl’ mﬁg)eﬁﬁﬁl)f(w 'e{lllﬁ' ‘f&:t}?a{n%y lefha gl i) bﬁgleﬁedlémbn% N-

no car V2 no car
etfafihaﬁ@hplsneaNhgxayle@@ﬁd@po&}vmgwglwmm@ﬁ histifline bydibaraine,

1so‘%)rﬂ?nﬁxﬂﬂé i) nv&@nglaéalﬁlh@ 1BbrpMblires p@leia@ﬁﬁl ﬁi%n(%iﬁe @olyanune
ri n ero" un Lfic
ro s P 1 P S RET DB O T G e ) i, GypeRpy e,
trofestimnind-ard thx éikpl e, het erocycl oal kyl and het er oar yl

i ncl ude W &Y %&%Hgm{dqcﬁ{thecﬁgge% fhvention is basic, its corresponding salt

can be conveniently prepared from pharmaceutically acceptable non-toxic acids, including

inorganic and organic acids. Such acids include, for example, acetic, benzenesulfonic,
benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic,
hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric,
pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid and the
like. Particularly preferred are benzenesulfonic, citric, hydrobromic, hydrochloric, maleic,
phosphoric, sulfuric, and tartaric acids. )

The pharmaceutical compositions of the present invention comprise a
compound represented by Formula I (or pharmaceutically acceptable salts thereof) as an active
ingredient, a pharmaceutically acceptable carrier and optionally other therapeutic ingredients

or adjuvants. Such additional therapeutic ingredients include, for example, i) Leukotriene
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20 one or nore O, S, or N atonms in the ring, including

m xtures of such atons. The hetero atons replace ring
wa@asbomssat ons. Thus, for exanple, a heterocycl pCEakkyB/001800

is a five nenbered ring containing from5 to no

carbon atons. Exanples of heteroaryl include, for

exanpl e, pyridinyl, quinolinyl, isoquinolinyl,

pyridazi nyl, pyrimdinyl, pyrazinyl, quinoxalinyl,

furyl, benzofuryl, 25 dibenzofuryl t hi enyl,

regg%gz %‘Glggm&gblﬁl(@/ gjlﬁ(?{r}én? R gﬁ#%} g mﬁ%;bt? & ol § SPWCOQQIOAS 1v) H1

req:aptamntagymlstsbe)ﬁmm edrzdogptor @g(m@htsaz'@l C)‘/(DX -2 elentiiva mblibyitors, vii)
st&tfns a\ﬁﬁl {on- TtEI%Ha?EQJl-YA taﬁmﬁoﬁﬁfrgs o %rngaj' )ﬂl(ﬁ&? mﬁ%%agomsts

stated
Tf@r@wowﬁﬁ%@pb@e chmpoghonssuisble Egrdctectal tapiesh ang narmlteral

(I ARARESIbBGasd dus; m?rgmﬁewml A9 idkavRBb @aﬁ]ﬁllétﬁ%a@)adhksugh the most

suttﬁl?llg %?Wé{ E%Bq g?\)/(et aéfhw Laq{%{lgg%%w“&lq{épﬁy Iax)l/cl nature and severity of
th® X@Zﬂhc}ﬂslféﬁ Wigich tigxaziot jtgeddigtt is bdisadaialsydredt The pharmaceutical
cotin%logi igl %’ wngiagx?nvetn%é igllr'e%eng%dj x(ysxl u%t £ tsdaz Il‘Xlang e&u‘ed by any of the
mekadh \aqlbkmvmsnmnb arteg ahiaramy yl et hyl ,

t hi adi azqhyh et iy, H Q‘B}%X ; t d
PCT/ CA200ET BT So ments Il azo?g 3 épte?’ O L ] compoun

oftﬁo,‘rlag]@ﬂ)g;p@pﬁ Wnplqy@ql fqﬁ@]ng}ql NES. hMout}nt\@Q 8§ 'g}c&,gaéglﬁ%,qare mcluded within
th®¥dops lomdpml 53 for terpuehdlyd (ﬁﬂtﬁﬁé Imvemibn dazi nyl met hyl ,

di

L oqui norFoErE R At e nye Bty AOmBE R bEY weight per
d@fardmmﬁﬂmﬂleltm@&ne'm loK génditivais wakeh, asfip Pulexcamayyt disorders such as asthma,
ch?&ﬁ& hl%:nQPﬁ lf C%{CH‘%((E é}%tﬂalgﬁ%éulmeiﬁ}? rd!isg%%(b()ﬂj))p%ﬂtzﬂewatory distress
sypgaiomel, mfzmt rqspggf@ry @Isixj@ls |smd{1iome (gepggh Fhepnic obstructive pulmonary disease
mtahin‘i’dlp raﬁﬁ'l@ Hsﬁﬁfﬁtorfd‘iﬁ?@%k § d?(fm@ il Qx@lﬂ@b@dn‘ﬁ)’dq Hﬁt-‘rlaéé‘%'anrome ii)

exa al k aQy aB %% 2
a&tq@wtesﬁ‘%ﬁ]&ﬁw g%rs 5\flch as ulceratlve COIItlS rohn’s 1sease and hypersécretion of

gaigicarial; D Iafedtisial di%éa@aa rsbenasl HaCikribl), Alngyl o vicd tideced psis or septic
fLain

I .
sh%élg ggﬁi&apﬁéﬁoc?(aég% ﬁvf)%(lé‘rfg %gng Eé | s(suﬁll-rsg faf’ra?(lﬁlh rfmd colic in horses), and
septi¢ Hoak ifO¥eud)aglidey Hisolepenelz anypinat acﬂddywalrr(adleaﬂ)u_ajlumy lngurogenic
infRGBRALH, hln, GAE RPBMLGGL il ok We brAR Iy IR ATRIaRRP Bk rs such as

. psoriatic arthritis, rheumatoid arthritis, ankylosing spondylitis, osteoarthritis, inflammation.

and cytokine-mediated chronic tissue degeneration, vi) Allergic disorders such as allergic
rhinitis, allergic conjunctivitis, and eosinophilic granuloma, vii) Psychiatric disorders such as
depression, memory impairment, and monopolar depression, viii) Neurodegenerative
disorders such as Parkinson disease, Alzheimer’s disease, acute and chronic multiple
sclerosis, ix) Dermatological disorders such as psoriasis and other benign or malignant
proliferative skin diseases, atopic dermatitis, and urticaria, x) Oncological diseases such as
cancer, tumor growth and cancerous invasion of normal tissues, xi) Metabolic disorders such
as diabetes insipidus, xii) Bone disorders such as osteoporosis, xiii) Cardiovascular disorders
such as arterial restenosis, atherosclerosis, reperfusion injury of the myocardium, and xiv)

Other disorders such as chronic glomerulonephritis, vernal conjunctivitis, transplant rejection
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car bonyl (C1. 6)al kyl. The term "am ne" unl ess

specifically stated otherw se includes primry,
wa@ewasndsry and tertiary am nes. 15 Unl ess ot her@i/€a2003/001800

stated, the term "carbanoyl" is used to include

-NHC( O OO - C4al kyl , and - OC( O NHC1- C4al kyl . The term

"hal ogen" includes fluorine, chlorine, bromne and

iodine atoms. The term"optionally substituted" is

i ntended to include both substituted and

ancg parr) R%%SIH% ésﬁ%gs);gshegg%ﬁ &%ngé( :QEH:S aaé) %%pgnrélavle tX PDE4 inhibition, or
alt@amnialy atonop0smglto abowr 7ppenydtient pey daqudn’rrﬁ:lamptm enflammation may

be g&gcﬁ%iefgl'{ els'ftg yatgu fxcgramés?ra ?r&iiaﬁéf a{(bo‘sm % Ooes g EPt'he compound
pesiulogtrany of bQﬂry weightiper day Ior gltaynasivaly almgt 0. 53@ to about 2.5g per patient

perﬁ&é?s tP‘uI'tH&J i35 Qﬁﬁetrgﬂ&cﬂhgﬁ/tge gbﬁuﬁnhlim gtc%ﬁ'@b I‘Rié'oq} @his Rlvention can

eroarg grou IS use he ordinar - known
be grainier §bm9ehﬁélardlca%ﬁc¢fé@éwe ﬂ@%ag@ Jexglsite prqwewh@ aRovgfrecited
comtifiéraoen het eroatons. 25 Conpounds descri bed herein

contain e or nore doubl e bonds and
Coaet o TR Aloneor e pedo bR AAY bEEbhed will tcarrier
matéiloppedduca alsirighodmage fofhevifiveseddpendiug npomthe host treated and the

pm"tlpﬁllaygﬁae 3‘% l‘ldlﬁl{ﬁ%t[]réggé SF(QJ &%afg@fé@ hg—mgﬂ;zﬁm 1Ltef?§ed%f(ﬁ1g

admignstesition wbuman&mmecca@ymm aptaie froey @voaheﬁmgéy oy Sg of active

ag@it V@nigosBddOwih 88 51%@1'91‘?&36 %@J&xv@xﬁ&ﬁt%ﬁodﬁ Qf"l%'ﬁer md#¥6rial which may
present invention des. al such p ﬁSSI

varyi TR b P $ogY %@erceagoftth%wal F&E’@H?‘EO% P F@%age fpraswill
gesdtiIBt camtal@ bbmeenx friom &®at §.6tng faaticuo 1e0Gng af the pabiibgredient,

D T, OB Binsh AR B e POins! LREGE POPR cigomg 400me,
50amE) ¢li0mgy 808mgoedbibng.stry at certain positions. The
present :Iﬂ g&érﬁtgoél %lw}égésthla* he%&&ﬁﬁ@ﬂ&@ St any particular patient

For nul a rnaceuti ca WO 2004/ 048374
Wlﬂ’@W@dZW@BﬁO@JJ}S‘O’@f facgers mcmrg thaage, bodpmeight, gegrakealth, sex, diet,

tink8 oftadififist@dti oht ﬁfu@@@fsmﬁﬁ@trmnwté oftskchetidh adragl c6RBRibfidrEand the
steret;;rhsoners are also_ inclu Duri ng the course of

SeYSREY Q\iHE H%‘FIICElathé‘EBéB Yrdseeojag efad?ypr epare such

conpounddn pekticd) thesdongponadsarpeadntaibyoForemilae oi gladrmaceutically
accperpf)a%ieeds%{tg ’?hegb?y\& thi 1I§\tégﬁgn (‘?’%51' ﬂel c%gnbined as the active ingredient in intimate
admixture with a pharmaceutical carrier according to conventional pharmaceutical
compounding techniques. The carrier may take a wide variety of forms depending on the
form of preparation desired for administration, e.g., oral or parenteral (including intravenous).
Thus, the pharmaceutical compositions of the present invention can be presented as discrete
units suitable for oral administration such as capsules, cachets or tablets each containing a
predetermined amount of the active ingredient. Further, the compositions can be presented as
a powder, as granules, as a solution, as a suspension in an aqueous liquid, as a non-aqueous
liquid, as an oil-in-water emulsion or as a water-in-oil liquid emulsion. In addition to the
common dosage forms set out above, the compound represented by Formula I, or
pharmaceutically acceptable salts thereof, may also be administered by controlled release

means and/or delivery devices. The compositions may be prepared by any of the methods of
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in the art, the products of such procedures can be a

m xture of stereoisoners. 5 The term "pharnaceutically
wacwepishl e salts” refers to salts prepared frpOT/CA2003/001800

pharmaceutically acceptabl e non-toxic bases or acids.

When the conmpound of the present invention is acidic,

its corresponding salt can be conveniently prepared

from pharmaceutically acceptable non-toxic bases,

i ncl udi ng inorganic bases and organic bases. Salts

i ncl ude, al um

phgﬁﬁ%\ésg%grrgegﬂcg%ﬁlmeklg%%gr? (fec Segfotzfg}gmglgi;o asaocuild)n Mthe active
ingredienusith thetdanwnthatagmaitcﬂnnermrmg:an eseesgary ingradlientss )In general, the
cogg)to?i%i #Jar lp?&%# f&ﬁn%dﬁ@tﬁg n‘ngﬁdldg?nﬁlng %l?e act1ve ingredient with
liquidyerase18 9f ﬁp@ltyah,\gdfeﬂﬁoémamm ot aTlnfsprogaﬂttcén a@n ibg egmveniently

Shglgéar[hmﬁg ﬁ@g&atﬁr&@hﬂaﬁoﬁccept abl e organi c non- tOXI C
bases i ncl,ude salts of gg) ry, secgﬁdary,
tertiary SHSn®E PhagnaggiticalLomRegitiops g hﬂfégvgﬁ@n may include a

ptﬁbth@deuﬁctal@gacaépémc@ﬁeﬂ&nndas:on@bumbi a/pmmh degutioglyededeptable salt of
S e sSups e a ar na
Fla S SorRogRes o Ty AP ariaedSleo) SHERRPIA oS efeor, can
algrelre ibelufied meghaimadeuten] compesiiadns Ny eombimation wilh lonasy more other
bet ai ne, caffeine, choline,

th%ﬁ%%é@)}?g?ﬁ@f}uﬁgdl am ne, di et hyl am ne,

2- di et hy | Hifi eapisnbeal carigr ereplRyscheAn e i gRample, a solid, liquid, or
g€l B Bﬂbf‘&)hdﬂiahi’ér@ﬂﬁﬂidéllﬁcﬂﬁe tBtra @lbaydudryse el ] g&atln agar, pectin,

N-.et h eri di ne, am n | ucosa hi st
ach R e SeSa Bl stRReie: ERYURE OF i gRy i ear sy,
peﬂmtpinlo bliveeoil pingevatari fxamplepef ga*ems capidry anrlude c2®on dioxide and
mﬁgg procai ne, purines, theobronine, triethylan ne,
net hyI am ne, tripropylamne, tronmetham ne and the
|i ke. W\heln mremariog shecrempositionhtor pral slesage iformm aay epnviesient

tﬁﬁﬁé&uuéaﬂ $ndd?d My BO E‘Iﬁpfé?ecﬁ abdr ex&BPlebR at‘éP %Y},%Blse&‘lé ¥lcohols,
prepared from phar mac non- t ox

i cal cept.ab
ﬂaa/erlag 2T} PERIFHG VS n o R Eethang ﬂgalmeen%eebf‘d%wd & ok oralliquid
ir&lfonks @ﬁéhlzii;esuslﬁdﬁiﬁloﬁsg %%mi@ancﬁsbﬁltio@ls WEilZQReS lsédhms Gtarches, sugars,
m*ca%ﬁ?aépn ?%@2‘%8’0‘9 fu%ﬁ{ﬁt %ﬁé@atnl%%%gt%rlgﬁé%an?se %Hlderos n(!‘hsmtegratlng
agaytdy a:ncihh@hke::may $eubdddniferm bratsadlic, preparaians swal dspowders, capsules and
taﬂ@ﬁdﬁek&se %F&ﬂ%ﬂ%%?%)ff R Fistr iR GbleN Ar{d' &Psul&%@{h% 5referred oral

ant ot heni c oric, succi Nl C,
doaagedmyfé ﬁ@@mbwﬁ ig pbwcwalt%@wm pigempRyed; Eptigpaly. tablets may be

coﬁfeﬁfb?rsfz@l@a@rz@lu&ﬁﬁzcﬁ Ei@ﬁzujufe&ﬁl téchnéquee i C, hydr obr omi c,

Yo of iy Bh B oESSRRT LS ot Y Uk B0 G grgere b

cotntpeeqs'roa&ﬂfmholdmgeaqitlonmll)cwnh bncser @more accessory ingredients or adjuvants.
Compressed tablets may be prepared by compressing, in a suitable machine, the active
ingredient in a free-flowing form such as powder or granules, optionally mixed with a binder,
lubricant, inert diluent, surface active or dispersing agent. Molded tablets may be made by
molding in a suitable machine, a mixture of the powdered compound moistened with an inert
liquid diluent. Each tablet preferably contains from about 0.1mg to about 500mg of the active
ingredient and each cachet or capsule preferably containing from about 0.1mg to about 500mg
of the active ingredient.
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conmpound represented by Fornula | (or pharmaceutically

acceptable salts thereof) as an active ingredient, a
w@ba@wowsseut i cal | y acceptabl e carrier and opti opat/Cy2003/001800

ot her therapeutic ingredients or adjuvants. Such

addi ti onal therapeutic ingredients include, for

exanple, i) Leukotriene -15 WO 2004/048374

PCT/ CA2003/ 001800 receptor antagonists, ii)

Leukotri ene bi osynt hesi s inhibitors, iii)
corticosteroids cept.or antagonists, . eta
2 adr ono BRI B Ros(ARS Sk pstty oo suitible R pirentera
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fox(tggé@)use 364 és TR SRAAE MYactlisel, RS, %MEﬁnﬁﬂoh NhRBhg powder, or
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e FhEoy AT RRY: P18 Torh dRbledie e apsdermal devices.
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1,SO
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to%th%? m%%&%% %%Bﬁfd\ﬁ% of t(&jé‘ S%P&{ndvior C;%B%ﬁc@%‘é?@a% or ointment

sis or sep ot oxi ¢ sho
ha‘d@%é@?ﬁf@cﬁ’@@ﬁ@n‘i}f ons-such as laminitis and colic in

hor ses) , pARfnace@Mal é?orﬁﬁlﬁﬁl@ns b?ﬁhﬂ\l%%ﬁl oRAdaf BE iflh ﬁﬁﬁﬂ@zﬁ@ble for
reck G ST, PSSHR SR S o PR Tofe i kture forms it
doler smippositoyies.nShicabieadantiars thchule decan steha@isother materials commonly used
in the art. The suppositories may be conveniently formed by first admixing the composition
with the softened or melted carrier(s) followed by chilling and shaping in moulds.

In addition to the aforementioned carrier ingredients, the pharmaceutical
formulations described above may include, as appropriate, one or more additional carrier
ingredients such as diluents, buffers, flavoring agents, binders, surface-active agents,
thickeners, lubricants, preservatives (including anti-oxidants) and the like. Furthermore, other

adjuvants can be included to render the formulation isotonic with the blood of the intended
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psoriatic arthritis, rheumatoid arthritis, ankyl osing
spondylitis, osteoarthritis, inflamation.. and
wa@ gaoaloisse4 nedi at ed chronic ti ssue degener ati oNnPCWICA2003/001800
Al'lergic disorders such as allergic 25 rhinitis,
all ergic conjunctivitis, andeosinophilic granul oma,
vii) Psychiatric disorders such as depression, nenory
i mpai rment, and nonopol ar depression, viii)
hburodegenerative di sorders such as Par ki nson
's. di sease ute

redhiER b et BEPad GG RSP BPeBP s rbypmpceuticall
acwtqi!%mﬂtas;}nesedmmwmlh@be pepagad inpowedriog hignid concentrate form.

prolifer thHe (\)%néﬁh{qs%hﬁ?ﬁ?&gmezﬁ c%Pécﬁnsﬂd%LtmNs ggﬁ’s m@&ﬂmn have been

urticari

founghiorex i elogisal Em@aw@eanBBM mhdEtosh Hecosding artqﬂseg @a@ct of the

invenlioVR! @8 %ht’ihe% &%ﬁ‘ﬁﬁlﬁls%‘f' GBr e@snpit, aPPLIBRNLA S RIr8itS such as
Xxi 1) Bone rders such as .osteoporosi.s, Xjli

asféaqﬂd?laeyg&a@ i SBPHIG DESITICi U DRICRAD a5 @éﬁ%}a 8dylgrespiratory

dlsaﬁebsag;@afdrﬁer ot resr;@na&ﬁ gisires symjlrumy @fugh]’tﬂlrcbme ebdiflictivé pulmonary
S SuUcC

iR B A R e RS RS SR at DR PG ety digtress
syndrpmet i phastibénteNOn200slrder8 Suth deUIveCAR® @80 18Ol s disehse, and

hyPé@éJrethﬁlr &Lgtﬁstpig %Féiddiiiiz %ﬁ%&iou@ HQG&QQ E\fc)ﬁ' £ bact@gélcfhngﬁl%r viral induced

esponsi ve ternative
sepﬁlq)gnsgp‘tl@ shgskurndetpxiseshogigtang ﬁ@sos@pedd;gydmpgq, sush gﬁfﬂr@nms and colic
in hofskMERL depiic SRRACK, lpr@a‘u%R@tday@ﬂsNrdbfs%a&w@k Himal b@fd trauma head

admnistrati of from.abouyt .0
in B TR r st R S A e R e B i nflammatory
disirdezs nuachi ag @horiadsauthris, 51m1manoldkaahnns2 .abRylpeng ganidelitis, bsteoarthritis,

mﬁ?ﬁ‘hmgﬁ* 1 ari:dj‘feft(ﬁ&ﬁe mgala{e?l kiﬂ)%?cr t§5158 éeﬁé&’aﬁ&b Qli)PB%égic disorders such

as atlengtv r@tretiss @llaiglqmoopmyﬂl‘am |a@d|ep§;n@1m]e@gnav@0@@sﬁ@é’sych1atnc

didoRdES SuchQis FEIE &n, hleen AP frﬁé%l't ted m&%@la? Héﬁ?§s31o£h@iu)
amount of I ng redleq%ﬁthat may

Negug egal?qrﬁt@fe 1%955%% puphas Parkinsgp diseass, éf%@}r%erm%?@%e F%Ht?nand

ch¥dnlid m\aﬁrpye dﬁmﬁ@lumomtblbgieal ligsliddrs arhed p@cmhsis fa@d ofter benign or
adm ni strgtlon For

it R R oo it Byiiibnis i PR, Do Rplpsical diseases
suthusetigcerainnoy gvewthend cyncermus &ivasion ofmaino tis@eSmy) Metabolic

dl&%p@éf'g sm agfdw@){%%ls Yr%l ﬁ&ef(‘ﬁ B&fé@%@&? g‘uéﬂ' atsl'bségﬂgarosis xiili)

approp rlate an t anount oOf carrier

Capgiorarchiay disquless Sfl?lbﬁa %aak resfenepis BRGTOsgIsTqsisy t,e@wifuseﬂn injury of the
mydeardigh adnd@@{m@ﬁlbi d@cﬁdeﬂs)@uéh Aehagsc 1@hféﬁlmdphnus vernal
cogener atl%%/tra%?;gt rﬁgggg} a%é%r \qu%uas %st d1sease rzri%d cachex1a maladles that
are amenable to amelioration through inhibition of the PDE4 isoenzyme and the resulting
elevated cAMP levels — by the administration of an effective amount of the compounds of this
invention. The term “mammals” includes humans, as well as other animals such as, for
example, dogs, cats, horses, pigs, and cattle. Accordingly, it is understood that the treatment
of mammals other than humans is the treatment of clinical correlating afflictions to those
above recited examples that are human afflictions.

Further, as described above, the compound of this invention can be utilized in
combination with other therapeutic compounds. In particular, the combinations of the PDE4
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15 typically 0.01ng, O0.05ngy, 0.25ng, |ng, 5ng, 25ny,

50ny, 100ny, 200ny, 300ny, 400ny, 500my, 600mgy, 800ngy
worod0edny. It is understood, however, that theCT/CA2003/001800

specific dose level for any particular patient wll

depend upon a variety of factors including the age,

body wei ght, general health, sex, diet, tine of

adm ni stration, route of adm nistration, rate of

excretion, drug conbination and the 20 severity of the

inhflin glc ST (S i a%?lg%tg?ﬂ%ré: °b§ %gxéﬁhnﬁqrﬂeag%,ly bfbaRt B6hbiEGon with 1
Lelﬂd@aia'mmmptoﬁ ahtagonists, i prakdteemabivsyntiesis efibitas, ithCOX-2 selective
mh{bﬁt;é?spélr) Spatlglg,m )%Aclfﬂbwpﬁ/ﬁ/l@l%har ﬁlﬁ{s' W 40&9&@@&&&5 viiﬁ Hil

ure eut |
(hisigroime piengptot @t@g@nwmma@ﬁ admwptqr égenistconpoundi ng

t echni quegyg Bfeexglﬂf)fe gﬂnﬁﬁ&gtc@éﬁ?dé?s WcHes ¥ahm8! shréfic bronchitis,
forns dependi ng rm of preparatjon desired

chrpwje ORERICHIVE wlamqn@w dl@age (CQFA), agylt f?&Pléﬁ?rérdaﬂress syndrome, infant
resﬁﬂrﬁ&‘yltﬂétf&s EyhdE AN BOWS), chroffUbstridiive @bﬁﬁ(ﬁﬁ@}e@ﬁhcﬁz@ain an1mals adult

T N T R
tre®ed Wwith sapsapes idaebets oa@bletssach comdihiigsl meg Omge 3dmgi Sinrgy 180mg,
20(%&? q%%bl%r nh(?}ﬁ]q%% Bf the %@tl@ec%gr\éﬁlehpgf el b&ﬂgound of the present

t'her $Pons resen
appbisnidkaT, or &@hWﬁWt@QHY apseptablesal ﬂt@FﬁOf,a%iHHmﬁ??ﬁéH@P gHigepor three
uﬁﬁpﬁﬁgpeous liquid, as a non-aqueous 30 liquid, as an
oi | -i'n-wat er .emul sj on as .a water-in-
emul si on' aftfpl‘étﬁﬂ}“la} g‘ﬁor grscSHeh as\é\@mtlxlve g‘gé’eérpggﬁgm?%s(e and
hy@ﬁiecﬁh@id ef ghdnéc sxidrmbectonegtianpnitaactdbyiticapauies chchetror tablets
ar ceu e f
o PERL) S O, oL SR 4l B S0RE o
actnvelmgredlyntom“\xhea@snpoﬁhé o theypoeseni appiicatiopn, ora pira@piawacadw acceptable
/ 374
Sm@%%?%ﬁfgﬂg}gg&g%%&:gﬁgsﬁééﬁghﬁﬁgﬁgggfal such nethod
i ncl ude &nfegtiays greases g Ag hoterdnl e gl O ira RS AERYS,Q Septic
shdcRO&RIBESRTS sHUck thnufagso@@terdl @hdiufcbaﬁ SIS Uarﬁmltﬁé‘and ”6li®In horses), and
"?E %ece legrg nera E ‘tab t tainin
SeRLGITBY é 9“'&8 B RSP tgﬁa 9lt5 pAgh ppraining
1mgdSmy) 25ang, ﬁen%clwmm 20Qme i (onig, wh@hg, dri5§Qing of drerdceve ingredient of
or [ I
the o ¥ e B RE 8 Bloaofi s ffin YRR ac B oHY Qfdreor,
&pﬁmﬁgﬁdaﬂ@bﬁwmqhmémﬁQh@wbﬁﬁbhaceut|cal conposi ti ons of

thi s i nveRbidegif@ isoRiels4theh @s spinal cord trauma, head injury, neurogenic
inflammation, pain, and reperfusion injury of the brain can be conveniently treated with
capsules, cachets or tablets each containing lmg, 5mg, 25mg, 50mg, 100mg, 200mg, 300mg,
400mg, or 500mg of the active ingredient of the compound of the present application, or a
pharmaceutically acceptable salt thereof, administered once, twice, or three times daily.

Inflammatory disorders such as psoriatic arthritis, rheumatoid arthritis,

ankylosing spondylitis, osteoarthritis, inflammation and cytokine-mediated chronic tissue
degeneration can be conveniently treated with capsules, cachets or tablets each containing
lmg, 5mg, 25mg, 50mg, 100mg, 200mg, 300mg, 400mg, or 500mg of the active ingredient of
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pharmaceutical ly acceptable carrier and a conpound or
a pharmaceutically acceptable salt of Fornmula |I. The
wa@oeoopoussds of Fornula |, or pharnaceutically apCEpA2098001800

salts thereof, can also be included in pharmaceutica
conpositions in conbination with one or nore other 10
therapeutically active conpounds. The pharnmaceutica

carrier enployed can be, for exanple, a solid, |iquid,
or gas Exanples of solid carriers include |actose,

th gon& ound oq"t € e%rg g;%pélg?atéqne h@grig}gg%?@%ﬁya%c:%g&%@g g?]].b fheteof,
aduﬁnllsueopgil lecc,atmqeemsthmeelmghﬂysyr up, peanut oil, olive

o1, and MalelcaifotAPL RS ageuggp%%ﬁﬂﬁlsc Qﬂér%ﬁ niuﬂsélﬁf?? and

carbon di oxl de and
COsHAPHEF SrapHiomtagan he &pnma@a@@ Uﬁ@iﬁﬁqWﬂéanﬁPWW @cmhetﬁ tor tablets each

coﬁﬁ%ﬁﬂ??ﬁft 5 |25'i§§gd B@smgaM) Qmﬁ}hgyﬁ@m 260:R, ZHﬂ%b@mg of the active

e , _al cohol flavorjn
m%fF‘@@ %@PO |065118rpgessab Lcagioa, %%plvar%éc%walbeacceptable salt
thm@fdaﬂmrﬁmsrﬁdonm tvhbél,wrd'xre@ﬁmﬁélﬂﬁly ons such as
suspen3|q% and |l e carr

XS
Such as Sehiftut BoRE AR 3 e, Yol iRfalAEhe and monopotar
depesissioh oarebe thlvemmtgf tr@t@nwlt}acapsgleag:achess, orl teitdetis eagit ®ntaining 1mg,

5n§>g Q@ﬁ{gssorﬁgslo@ 5 @rh& 300G Eng, 3P Y0 Hh%%cﬁ'@ey nBRdient of the
PP S0 g o Toine SR S0GHE ol K Sclinb

form or arations su
coewﬁgml Bt PSR! AEPRARHON (8 GohSEN AU G ROREREBIATAIT thereof

adﬁﬁﬁﬁlstléteiltdrﬁéltﬁfﬁhe bxachfeattﬁne'smduyapsul es are the preferred
or al

0 maceut i cal
carrier Ssl\g%éo%ﬁﬁq\e&}g& %(qr ﬂﬁllhlaﬁ e’aﬁgxbs'og %Agé\elmer s disease,
acgieand dhﬂml@na}mﬁbrsdlea@muéae@onmmymmdmmmpqﬂ@ cathets or

talﬁetrs %géheéon?a?ﬁhgéﬂiﬁygmg hgn?% SHs! id %Bgﬁlggﬁ)d Vaaéfn% or 500mg of

repar SSI
thwthe@m@e@mtrﬁ ithee WQ@ pfthie rpger@@ﬁ a@nh@atl@n, @) mhﬁarmc@utlcally

W@%ﬁﬂe&@bh@ﬁx&ﬂ&ﬁd Bﬁceo'fv@ira@ro%@h@auﬁlem&gs& ng, in
aswtab{/ﬁ machi ne, the active ingredi

free- | ovperalpdiel i des Polaepsoiss Aok ihgg borten or malignant

prolifetatina b}klyi digexsesl, atd)[.tldﬂ dﬁ‘nﬁhtid,@hd urﬂldaﬁa lcgiabd coﬂv@ﬂéhtly treated with

ca?s'ultﬁl"se%n | het% L@?e faag Bon éléllnrgg# ﬁgg%gﬁ(ﬂ{l%t};g@mg QOOmg, 300mg,
4oﬁmghmr@0m ofi the agtive @ﬁgrtmeltMMwodpbthﬁ ghreventsappheation, or a

phiirhdteiicall ?%Eéept le%élt%éi%%f“ﬁﬂﬁm 'éﬁ‘&h%%b uﬁ&% RF Bl ALY daily.

cont al ns ron1a . e acti Ive
i ngr edi erftncgingiceheircasacieh apeancep Suner %@@f@dmaycerous invasion of

noﬁlﬁﬁﬁt@bﬂiﬂsr&n be esnvabrutly BedBlwith caplds, SRR or @blet@ch containing
lmg, %hl\/g?zgmgrﬁ)dmg, I']].[)Omg, 200mg, 300mg, 400mg, or 500mg of the active ingredient of
the compound of the present application, or a pharmaceutically acceptable salt thereof,
administered once, twice, or three times daily.

Metabolic disorders such as diabetes insipidus can be conveniently treated with
capsules, cachets or tablets each containing 1mg, Smg, 25mg, 50mg, 100mg, 200mg, 300mg,
400mg, or 500mg of the active ingredient of the compound of the present application, or a
pharmaceutically acceptable salt thereof, administered once, twice, or three times daily.

Bone disorders such as osteoporosis, cardiovascular disorders such as arterial

restenosis, atherosclerosis, reperfusion injury of the myocardium, and other disorders such as
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conpositions of the present invention suitable for
w@asognissral adm nistration may be prepared as BOT/GAR@®BS01800
or suspensions of the active conpounds in water. A
sui tabl e surfactant can be included such as, for
exanpl e, hydroxypropyl cel |l ul ose. D spersions can al so
be prepared in glycerol, liquid polyethylene glycols,
and m xtures thereof 5 in oils. Further, a
preservatlve can be |ncluded to prevent the
chepeic glARATAMeghi: Hephl cquaw.n@afﬁngn%m TRi¢aH PR el grfE aprsus host

dieEP A& ddcheisa &dn Bef@npérﬁsxﬁnttrdawdemh Epsslds, cakte®s drQkblets each

colbplnits CPend Papinaihorioonened FufBee 4 s Siing it the acive

ingredieritaf theofonstoand bethp geetentsapbhicatioh corexplenpareatiedlysacceptable salt
p abl e 10 sol utions or
thégéog %ﬁ%ﬁ%e@%rg%é’ﬁ%ﬂcé%ﬂﬂrée ttnjﬁgé cfa(ﬂ& i njectable form
must be dioeentaacemant afieagilfion (emqhe@tfm/@ﬂ gphanqi¢cimemery, learning,
ret8Rioh, ?ééﬁll nﬁ@‘i’éﬂehst aVnd j @gen&lﬂ@r H@s‘é Ie'v@l@'fro‘fr?ﬁﬁ?ﬁ% blobONRg/ke to about

under he condl i ons _of manufacture
505&%@%@.@3@ é;vmaiha%r day e wsehp oy aays 110818 1 plalit 2ywgcper patient per

dapoaiteshtivels, do@&g@tlamémi?@mmgommmmm 1rmh£‘gr<£fah@a¢1h§dmld per kilogram
n carr

h b
N T L A N e
wat er, eflina ramountmfl agove {ngregiengthptmapbe cdrbbiped pythehecarrier
mz@éx?/a?sot!o éﬁ‘&ﬂlcla 'aq}ﬂg?eecﬁ%]h%'t $ ?ﬁé‘»@ﬁ%@ deg)gﬁal% M?&Ftth@ k%?c trelated and the

sui t s t her

pagisHisH Eode ohadministREOR r Bererpmpley 2 fﬂm@&ﬁt@annqg@dqdrfoatm ®Fdh

adfii§tadoR to ﬁﬂhaﬁs@ﬁhﬁ@inv@ﬁ@n‘rﬁ}%{dﬁtzﬁlﬁ frgfn@{bo@%@ 0D418g tddbout 2.5g of
otion, dusti

aer osol rea t ment owd
YRR SOOI MR GBI T SR BiEA HOR, OF cfrgphmateria. Unit
dosage tfadnisewifl logeners By Eonthindesten frim s 0085mg Thelseut 1000mg of the

r.
actfl\% Hgllgg%ﬁbf’gﬁ%&ﬁ& g&@a‘fg 8?&%%9;&% dz%szmgf %%QJEHEQ 50mg, 100mg,
209mar$%)@®140@ag | 300znge 6Pfinap| &0mglar 4 000, eadtmm\sneesd once, twice or three
tinfe@A\@Y!L i onal processing nethods. As an exanple, a
cream or ointnment is prepared by m xing hydrophilic
material and water, together with about 5wt %to about

I Ont % of Thbe @b]ﬁ@WBMdlSed BerBinGrhe ﬁleﬁoné\ﬁﬂ@tﬂi’ulﬁb@hﬁﬁﬁhgs
aVI

a_des nsi.st e Phar maceuti c
AR pERIbRCS RREN e R e R TR S oHme Bt unles speciically
stagadl atladswesef or 25 rectal adm nistrati on wherein the
carrier is a solid. It is preferable that the m xture

£ .
'Or s urir t

Ac = Acetyl

Bn = Benzyl

CAMP cyclic adenosine-3',5'-monophosphate
DBU = 1,8-diazabicyclo[5.4.0Jundec-7-ene
DIBAL = diisobutylaluminum hydride

DMAP = 4-(dimethylamino)pyridine

DMF = N,N-dimethylformamide

Et3N = Triethylamine

GST glutathione transferase
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Sui tabl e carriers include cocoa
materials commonly used in the art.

wabh@4oug3posi t ori es may be conveniently fornmed bgT/AAL®B/001800
adm xi ng the conposition
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r espi @%&ﬁmngaﬁhfog% syndr ome, cough,
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ve pUInDn% 5 dlr sease I n anlnHIS
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dls%[ders §UCh as
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Lm_mdw.r‘ aci-d,

iii) ILnfectious
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ot nd=randit

shock,, e dO IC_SDOQK (and

I nnc ?
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art
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oar chesguinth BV ENORARRY
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cyt ddAe- nedi at ec

chr ommtﬂﬂatsmmmndmj]tgme:raat ion, Vi)

AI I ef]ﬂAﬁ d|__sor der

S SUC'@etraqa? %Ia%f %rﬁgﬂi}rﬂ% Hés I

O.I I et gl € bUIIJ ullbl.

vi i JTEXvychEatric

I VAl l. i 9y G.II CUS roprn mro UI atth UIlTQ,

di sotmithdamineh as depressi on, nenory

| npagy nent,. and ronopohag, g_gﬁé@si on, viii)
TFA = trifluoroacetic acid
TFAA = trifluoroacetic acid anhydride
THF = Tetrahydrofuran
Thi = Thiophenediyl
TLC = thin layer chromatography
TMS-CN = trimethylsilyl cyanide
TMSI trimethylsilyl iodide
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Neur odegener ati ve di sorders such as Parki nson di sease,

Al zhei ner' s di sease, acute and chronic nmultiple
wa@edoeness7s, | x) Dernmatol ogi cal di sorders such BST/CA2003/001800

psoriasis and other benign or 20 malignant

proliferative skin diseases, atopic dermatitis, and

urticaria, x) Oncol ogi cal diseases such as cancer,

tunor growth and cancerous invasion of normal tissues,

Xi ) thabollc di sorders such as diabetes insipidus,
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correfating afftrctrons—tothosg above recited
exafifies t Fat anf BoHMAMHtATf1 i ctijJons. Further, as

desg.nglubed above,| idoBgryponpound off this invention can be

utiTized inconbi nat T onm W throtjher therapeutic

comfdi¥nds T n pafeioRMN U he cdnbi nations of the PDE4
- 20290 2004/ 048',ye4t1@g;m@1\2003/ 041800 i nhi bi ti ng

compg)und of thig inpvention can fje advant ageously used
in Ahination.\ FYQJOJPIPPYII eukatrilene receptor

ant a@mni st 5 ||)(@gﬁ5@@q|ene bi qsynt hesi s i nhi bitors,

WK COX-2 sele¢t] Inphibrtory, iv) statins, v)
NSA VIR mmﬁyéﬁ&%‘ﬁméx_s,_m) corti costeroids,

Vi i b)Helel (:hl st apyddehexyecept or gnt agoni sts and i x)

beta Z adrenoceptor agonise. 5 Thus, for exanple,
pul nonary di sorders such as asthma, chronic

bronchi ti sSASSAWS DENMONSIRATING BIQLOGICALYADTBATYE
(COPD), adult respiratory distress syndrone i nfant
i ' rone, cou chro

respirator dlstgass synd
LEDANT, SRS VAT 6 AGaS BN HUMAN WHOLE BLOOD
respirat Wﬂbl@bl%&ﬁ BRViR% AP QER andled) P@B %‘Bhe& E%gbémr?athﬁfo}‘ the study

di stress ndrone can be ‘conveni ent
of bigpfcieal efficae et antipintlagmadery cemppunds Kol 4 HgE4pglcctBpgnhibitors.
Nogsalgions@nmplatddBuman blood does not contain detectable levels of TNF-o, and LTB4.

Upon stimulation with LPS, activated monocytes express and secrete TNF-ct up to 8 hours

and plasma levels remain stable for 24 hours. Published studies have shown that inhibition of
TNF-o by increasing intracellular cAMP via PDE4 inhibition and/or enhanced adenylyl
cyclase activity occurs at the transcriptional level. LTB4 synthesis is also sensitive to levels
of intracellular cAMP and can be completely inhibited by PDE4-selective inhibitors. As there
is little LTB4 produced during a 24 hour LPS stimulation of whole blood, an additional LPS
stimulation followed by fMLP challenge of human whole blood is necessary for LTB4
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10 200ng, 300ngy, 400ny, or 500ng of the active
i ngredi ent of the conpound of the present
W@pEHioesri on, or a pharmaceutically accept abl eP6HICA2003/001800
t hereof, adm nistered once, twice, or three tines
daily. Gastrointestinal disorders such as ulcerative
colitis, Crohn's disease, and hypersecretion of
gastric acid can be conveniently treated with
capsul es, cachets or tablets 15 each containing 1ng,

TN T T

evpluatsehe patppdyi afat doorpound oa hphaurrcpatuhirkers|of Pﬂﬁd&mtiaibjr # the whole
bl§&l 1%}, &]Q?(SIWIP?? &I.gt ered once, twice, or three tines

|seases such as bacterial, funga
or viral Ffﬁﬁtil}tl@@d wepetlkecistl imsberrinized hiek by epmipammtire from healthy

h&ﬁh%%l&@é&s 8580 ﬁh@fe%qﬂéao fT‘ﬁéste' saafecé tﬁa@ E@%g#ﬁglt@hﬂéﬁn%g/

cQlic in horses)

copgitigRHfnchiacnof Ff’é‘ﬁ{l apy %SMD%E%% eé@ Y S REpsiodloadaollegtion. SO0LL

alﬁ}&@ﬂ@ of Blmbalwwmgrehﬁﬁibafﬂmmtlfﬁﬂ‘ﬁr Z?EGB veHiéle 'GDMSZ@QﬂQuL of test
e. actiy

CRS RN GUARE ST <R e R e TBOIcE CaoT G 151 Vg Tollowed by the

adgitnrod esludri 10zl vehmbc@BiSabs blasled dr 10p&sIeRS (1pg/mL final concentration,
#rasen gé-n% @ﬁ rgRQPCO L% € Buis OI{/IOtg Ii}fo?r?Et +JZP §er§8)lpla ¥1 11:B4; diluted in
cal_dis

Neur o ordérs such a
0. W&V Brﬁg Aufiy PBgly r%@@@%ouwfulmqbamﬂn BRC, gm‘ther 18an of PBS (blank)
orl1@PEIF UPEqNy g/ﬁﬂuﬁﬁ{al @Bndehﬁathm was aadbdls bwaiva%ah&%baéd for 30

I r eat eﬂ,{ ﬁfg fllﬁdﬁo as 8 ﬁgﬁa ]ggé% v(\/)lrlb%'ﬂtf ?é% I‘PS%B%@P@() or 10pL of

fMICID(‘tq;LM ﬁnal&@ﬁn@tmﬁon HEE-3E00 (nga)gchhlﬂebd?mtl%fwlﬁ BSA (in PBS)) for 15

f . °
PR o oBLS360 ARELLGRLERy) B o, oy o
Ohﬁm plasmai &e50udr alt(hlr)‘é@fp nlasmesswabamnixgd Withf 209wienashgnol for protein

prédipicitida mad smﬁf@sd BS Abdval The Agetdtdnt Suas hEQYEEIOPTYB, using an
arthritis, anﬁyI03|n spondylitis, osteoarthritis
erz g RO 590 i s fragmie EdemisabAp e Annoer, Mi) according

to dl&gﬁmmfmm@ﬂs ﬂfcte@ﬂquTNT’e@ lw@mhdsu adrlﬁama@d\@latshla (in PBS) using an

Con ai ni
a%l’?% @ﬁ(bor 133@(5 Bt%xnrg%ﬁé)rocedure
Tl@fl 6& walyes phihe Ergmples émerfd}y rangpd\ﬁmm@@wﬁ 8725 UM.

PCT/ CA2003/ 001800 the compound of the present
application, or a pharmaceutically acceptable salt
thereof, admnistered once, twice, or three tines
daily.
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Al lergic disorders such as allergic rhinitis, allergic

conjunctivitis, and eosinophilic granul oma can be
wa@ornmemsent |y treated with capsul es, cachets opCt/ahb@B®01800

each 5 containing ling, 5ng, 25ng, 50ng, 100ng, 200ny,

300ny, 400ng, or 500nmg of the active ingredient of

t he conpound of the present application, or a

pharmaceutically acceptable salt thereof,

adninistered once, twice, or three tinmes daily.

chiatric disorders such as depression, menmory

Th? 30 Yol salsarcerupRIPar NEg)r essi on can be
conveniently treated with capsul es, cachets or tablets

eactr—contai i ||ng, 10 5ng, 25ng, 50ngy, 100nmy,
ZE@ﬁnPCSOOnUICgi or 500my of the active ingredient

of the compoungo,of the present application, or a

prrarmeceuticatty _accgpt abl e salt thereof, adm ni stered

aonce? twice, or9hred times daily. Neurodegenerative
di sogders such0g§5Parkinson di sease, Al zheiner's

dirsease, acute and chronic nultiple sclerosis can be
Sdnvsement Ly ¢ /Bl ed i th capsul es, cachets or 15

ie:tel) eb&weac% copBai nijng ling, 5ng, 25ng, 50ngy, 100nmg,

‘20052 300ng, @yg, or 500ng of the active
ch c

—iRg ent—of—the-conpound of the present application,
M(&lmmaa“rrmceutd bally acceptable salt thereof,

adanlstered orU:E3 twice, or three tinmes daily.

—Perrat-et-ogieal—diserders such as psoriasis and ot her
benl.@n or _nalighdnt lproliferative skin diseases,

at OQIOC der mat [ tk\% and urticaria can be conveniently

treated—wth—26—capsul es, cachets or tablets each
containing ling, 5ng, 25ng, 50ngy, 100ng, 200ng, 300ny,
400nmg, or 500ng of the active ingredient of the

conmpound of the present_ application
pharnaceuticalIyAQ5@é§¥%%£ CpﬂVﬁEYéUﬂqVanlnlstered

onc é t WiGeapoRhdd bf tBeirvetRm Hii&b bien te§¥¢ edre@eét@bon an IgE-mediated
eS SUC as cance nce

oWt nd . .
g T By e Baisel BB ol o B K Pl uipee i
Guindatpigsapere limsi ally sonbitized rovhlboinet sndeaahildootophoiphgmid@Snduced

] 0) .
img osu%g%smé]? r[g, ot %"?%?@@Ee%‘t% %?%Ufgﬁg 1 &L bglgagl ¥Vﬂfl aluminum
hyéﬁ@é@é@pd agrﬁmsseafcapene Bposter SRes 19h RUAANCHITE )%Wge é\é@@@fbﬁoer weeks

latiﬁa'At s’i)ld"ﬁéc'ﬁ@f anlmt@Iibrﬂzfi‘}b §ﬁﬁfe§§3dgﬂi‘t7l? acrb¥¥1z8d ogcﬂbﬁlﬂjﬁ]%lle under cover
I MeS al alol | oraers suc as I a
of PPN Sl S SR O AN o ST LA P ek ST further 481,

braehiabilsedtr lhedges (BAEpwhregorfbandd aigl the ngmb&wof e@hrphils and other
1eu§<9£§¥es BB AL 2080 R W0 Bed. The lungs were also removed for histological

examination for inflammatory damage. Administration of compounds of the Examples

(0.001-10mg/kg i.p. or p.o.), up to three times during the 48h following antigen challenge,
lead to a significant reduction in the eosinophilia and the accumulation of other inflammatory
leukocytes. There was also less inflammatory damage in the lungs of animals treated with
compounds of the Examples.
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30 400nmg, or 500ngy of the active ingredient of the

conpound of the present application, or a
w@bawowsseut i cal | y acceptabl e salt thereof, adnPai/shesmo1soo

once, twice, or three tinmes daily. Bone disorders

such as osteoporosis, cardiovascul ar disorders such as

arterial restenosis, atherosclerosis, reperfusion

injury of the nyocardium and other disorders such as

-22 WD 2004/ 048374 PCT/ CA2003/ 001800 chronic

gl oner ul onephritis rnal coniunct|V|t|s transpl ant

rejection anéPér%*ﬁ§ED§>r%§Q?6¥ TY diS9és BROIRY-@hichexi a
can be C@Mﬁpmmaﬁ wldlrlﬁlﬂbﬁdlmydtblyﬁpsﬁ&m t6 VIR b t1 type-IV

c%@g—lﬁgéc%%fe) hgr 0t ala?el(grn EEO%HB(?E} %ég 2}%}1 ;\?zgg?ormat agsr?%llows
i ngredi erh a6 stlbpkammaﬂ?(blwaﬁ added tix esteimpappd (disblved in 2ul
191§ n S@ﬁ_‘ngﬁs%%frﬁg lb%léfer%%ﬁﬁprﬁr? %bt%e&sﬁll] Sgreg'lgglgggeg f éyit_:g? phosphate

il

(CéWaﬁg@iMﬁP Qﬂl\@ow MEC](ZS iyt BB Ao 5 0gM gﬁﬁaﬂé /8¢l The reaction
we{'é‘%mﬁ%ﬁéd Qﬁ‘é Mcﬂ%n of]‘ IZ{I/IE.PM l?ﬁuanr@g(ﬁhlgmarﬁ t was

Jju dosage roma to
Coavs Sosrbﬁ‘-gv 106 podpgayes drsmprin d @ity T féa%@@f"tﬁs snpped after
1028 Wy tBe QQETBN bphﬂg OBPDE-STA P&ids PAkiehbmIIarm&by Biotech, Inc.,

S AR A TS N R

wq}bplatda:wnter (Eh&6r Wallao/ed.yGaitteutbufy, 06Dy The stgnelin thddhsgnce of
e Rat Hﬁig{edpag n%éj@a\éggroﬂlﬁ 18@ %{ivﬁ{; waf EléfYr%d'aQ g‘[ees @l etected in

thw@@m@@ Ofael@;iyﬁg# a@ddli%@emﬂmhmbmgrow@amw@dq a’pwgnta@mf inhibition
wishalchiasdd dorexaliredy. a]@()tviabne mrappmuimtem@tﬁ a@fon-linear regression fit
[ a f.ormul ation i ntended

“S’?‘%E}’{]‘%{éé{ﬂf ‘i Iﬁ%r?]lg?aﬁll:ﬁ%‘:f &l flg]ﬁbb!}fhl'tlg)&]:ﬁﬁ ﬁ:gwgqugg)m aten po?nt titration.
conveni erteCso thaJalpmﬁ the Exabples d@c]@)@@hlg:r«t endebwiste @tGmined with

f > t unded n, appropri at e_and
L8N 2 ot O R ST PRt € pfRRE Ry
phbephediesfierdse §&h emet-248) prndueddiirdre eeemlofiravidfabeytression system. The
1C8p 9DBof! the @h@mplea Qf201Bedterd Bftler adiobd ol @O Qdﬂ\@ & 2300 nM.

typically 0.005, 0.01ng, 0.05ng, 0.25ny, |ng, 5ny,

25ngy, 50ng, 100ng, 200ngy, 300ng, 400ng, 500ngy, 600ng,
THe(QOn/g velued 00RIgtedadampiest er ed once, twice or three

times a day. 20 The abbrevi ati ons used herein have the

fol-Hovwi-ng—tabulated—Arani ngs.
Example: IC50 (nM)

1 0.3

2 0.2

5 0.6
8-(-)-isomer 0.7
12-(-)-isomer 0.4

17 0.1
24-(+)-isomer 0.4

26 0.2

29 0.3

30 0.4
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Abbrevi ations not tabul ated bel ow have their neani ngs
as comonly used unless specifically stated
wobdenwdsse. Ac = Acetyl Bn = Benzyl CAMP cycl PCT/CA2003/001800
adenosi ne-3',5" -nono hos hate DBU = 1, 8-di azabic
cl o[ 5. 4. 0]undec-7-ene DI BAL = diisobutyl al um num
hydri de DVMAP = 4-(dinmeth lamno) ri dine DM =
N, N-di net hyl formami de Et3N = Trieth | am ne GST
gl utat hi one transferase -23 WD 2004/048374
PCT/ CA2003/ 001800 HMDS Hexanet hyl di si | azi de LDA =
l[ithiumdiiso ro ylamde mCPBA =
met achl orlhwexboplesihat ﬁxﬂiow arg/REnded e A il s watyonhdflvattaia preferred

enﬁ’a%ﬂﬁiné}@a M the TRERRG Nifi@dtoh R invaBINeS [Hieaa!l t
fony = nmesyl =5 =

= net hanesu _
met hanesul fonate = nesylate NSAID = non-steroidal

anti -i nf hafeets f1é$og:@tate‘d'o-ﬂ%rwrse0!htaréﬁ?érﬁhéﬂtalgmgﬁﬂég Were

PR BT P o BT LR ey GAbsut oo or arbien
[

terfpeeatyite - that is, at a temperature in the range of 18-25°C. Evaporation of solvent was
carried out using a rotary evaporator under reduced pressure (600-4000pascals: 4.5-30mm
Hg) with a bath temperature of up to 60°C. The course of reactions was followed by thin
layer chromatography (TLC) and reaction times are given for illustration only. Melting points
are uncorrected and “d” indicates decomposition. The melting points given are those obtained
for the materials prepared as described. Polymorphism may result in isolation of materials
with different melting points in some preparations. The structure and purity of all final
products were assured by at least one of the following techniques: TLC, mass spectrometry,
nuclear magnetic resonance (NMR) spectrometry or microanalytical data. When given, yields
are for illustration only. When given, NMR data is in the form of delta (§) values for major
diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as
internal standard, determined at 300 MHz, 400 MHz or 500 MHz using the indicated solvent.
Conventional abbreviations used for signal shape are: s. singlet; d. doublet; t. triplet; m.
multiplet; br. broad; etc. In addition, "Ar" signifies an aromatic signal. Chemical symbols
have their usual meanings; the following abbreviations have also been used: v (volume), w
(weight), b.p. (boiling point), m.p. (melting point), L (liter(s)),mL (milliliters), g (gram(s)),
mg (milligrams(s)), mol (moles),mmol (millimoles), eq (equivalent(s)).

Methods of Synthesis

Compounds of the present invention can be prepared according to the
following methods. The substituents are the same as in Formula I except where defined
otherwise.

The 1-(3-Bromo-phenyl)-1,4-dihydro-[1,8]naphthyridin-4-one-3-carboxamide

of the general structure VII were prepared according to the general method described in
Scheme 1. First, ethyl 2-chloronicotinoyl acetate (I) was condensed with triethyl
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10

Phe = Benzenediyl PMB = ara-nethox Benz | Pye =P
ridinedi | r.t. = roomtenperature Rac. = Racem ¢ SAM
woe 2@miomsssul f onyl or sul fonam de or S02NH2  SEMPET/CA2003/001800

2-(trinmeth Isil 1)ethox methox SPA = scintillation
proximty assay TBAF = tetra-n-butyl amonium fl uoride
TEA = triethylamne Th = 2- or 3-thienyl TFA =
trifluoroacetic acid TFAA = trifluoroacetic acid
anhydride THE = Tetrahydrofuran Thi = Thi o henedi |

orf ek B oS SRS 3R B S gy

Upoﬁlhdﬂﬁoﬁ@ﬁdﬁ 0P8 8Fdat eI TNISAROOBhL104r8Daning of forfildla 1F, the resulting 3-

pPRbRO ety AN AT EIPhE L

dllmdrg[[l 81nephthysdinet-aeg casbapidte of formula VIis ach1eved in presence of an
excess of a strong base at room temperature. Alternatively, the intermediate VI can be

obtained from a one pot procedure using for example 2-chloronicotynoyl chloride and ethyl
N,N-dimethylamino acrylate and a haloaryl amine IV in presence of a base like triethylamine
in a solvent such as acetonitrile. Hydrolysis of VI and subsequent coupling of the resulting
carboxylic acid to an amine (RR'NH,) using HATU and Hunig’ s base affords the desired key
arylbromide intermediate VIL
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i-Pr = isopropyl n-Bu = normal butyl i-Bu = isobutyl

s-Bu = secondary butyl t-Bu = tertiary butyl c¢-Pr =
w@2aH048304 1 c-Bu = C clobut | c-Pen = ¢ cl o par/CA2003/001800

c-Hex = c¢ cl ohexyl 5 ASSAYS DEMONSTRATI NG Bl OLOQd CAL

ACTIVITY LPS AND FMLP-1 NDUCED TNF-a AND LTB4 ASSAYS

I N. . HUVAN WHOLE BLOOD Whol e bl ood provides a protein

and cell-rich mlieu appropriate for the study of

bi ochem cal efficacy of anti-inflammatory conpounds

such as PDE4-sel ective inhibitors. 10 Nor nal

non-sti nul ated human bl ood does not contai n detectable

| evel s of TNF-a and LTB4. S9B¥REdtinul ation with LPS,

acti vated nonocytes express and secrete TNF-a up to 8

hours and plasma | evels remain stable for 24 hours.

Publ i shed studi es have shown that inhibition of TNF-a

by increasing intrfacel lul ar cAMP wi a PDE4 Onhidition

and/ or enhanceehadenyl yl I Vi

the transcrip ' Yevéi?&¥$LA Qynfi

sensitive to Mefetg 15 of HE@EHABED ul arEAMP

be conpletely inf bited by PDE4-sel ective iggi

As there is little LTB4 produced during a h

stinubarmwM%Bt/m@éﬁb bl ood, an additional LPS

our LbS

stinmul ation followediby fM.P chal |l enge of hu /\Kf]ol e
bl ood is necessaey for LTB4 -25 WO 2004 0228'1’@%

PCT/ CR2008Y Q1900 synthesis by activated neysrgphils.
Thus, by ugi/mO\the sane bl ood sanple, it is possible

to evaluate thé potency of a conpound on two
surrogate markers off PRE4 activity in the
by the foll ow bRt Frgsh blo

in heparinizedltg,eslby VenrpHhetur e hy— _R®
N" N N~ ~cl N—<;5?/
v H
=

Vi
R | o o Br
Br 1
1. Hydrolysi b
‘ ydrolysis : NN
2. HATU/ RR'NH / VII
Hunig's base R3—— ,

or (COCl), RRINH, NaH =~ Xx"p;,
or iBuOCOCI, RR'NH, TEA

Compounds of formula I were prepared using either of the following three
general approaches. A palladium catalyzed Suzuki-Miyaura coupling between an aryl
bromide of type VII and a properly substituted aryl pinacol boronate of type VIII can afford
the desired compound I or the corresponding alkyl-ester IX. The ester IX can be hydrolyzed
using LiOH in THF/MeOH to afford the desired acid I. Alternatively, the aryl bromide VII
can be converted to the pinacol boronate X1 by a palladium catalyzed coupling with pinacol-
diborane. The previously described Suzuki-Miyaura reaction between XI and an aryl bromide
of type X1l can provide the acid I or the corresponding alkyl ester IX. Finally, a Stille
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5 human volunteers (male and fenmale). These subjects

had no apparent inflammatory conditions and had not
wo adoan4ssny NSAI Ds for at | east 4 days prior topot/oachos/001800

collection. 500L aliquots of blood were pre-incubated

with either 21tL of vehicle (DMSO or 2L of test

conpound at varying concentrations for 15 m nutes at

37C. This was followed by the addition of either 10L

vehi cI e (PBS) as bl anks or 1OL LPS (1g/ mL fi nal

trati onem‘lo #L.- 2630 gma Chem cal

cqugifi SIREF™ 5 & Rromidh of tygee taye@ p@qpfilyeabstwvtpﬁm stappane of type
X@wlﬂ%isu/gena%tﬁe: GesiBShYid offdraful’d hours of incubation

at 37C, another 10L of PBS (blank) or 10L of LPS

(lg/mL final concentration) Vi% aéjded to bl ood and

i ncubated for 30 mnutes a§ The bl ood was then

chal l enged with either 10L of PBS (blank) or 10L of

fML.P (1M final concentratjon, #F-3506 (Sigm); diluted

in 1%wv BSA (in PBS)) f 15 15 mnutes at 37C. The

bl ood sanpl es were centri yuged at 00xg for 10

mnutes at 4C to obtai agma/y\x OL aliquot of

pl asma wa m Ked with 2001AL rﬁfthé?fé@ﬂ?or proteino O
preci '\;at on Jland centrifuged RS above. The 1
supefna s NitstRly ed B4 Using an z NHRR
i muRo |klt (#520111 fé%@/éﬁ?%ﬁn Cheni c II |

Ar bor NM) accordingltto the manufacturer's pNoce ure. 1
TNF- a vvaé()llad in diluted plasma (in PBS) usi an

20 ELIgA (G stron [Bi okdx(dhapl/ agyh; Pi ne Brog I

accor di ng nuf act u —The | C5 A /Y\COOF{“
val ues of |t he Exanpl es ¥g v Teoget fr 0.075 M
to 25 M -[26 WO 2004/ 0483% PGI{ CA2003/601800 The R

M2 0.1 5 0. “(-)-isomer 0.16

@0 va esPPof(seI ected exanples (TNE-(x): Exanple:
>tp ‘5 17 0.09 B

COOR*4
R2 XII
0O O
| X | NHRR'! i
N7 N T
XI ' <LiOH
3 Z ]
R 1 4— —
< 0 R* = Alkyl — IX
B
o)

The boronate ester of type VIII and the stannane of type X (Scheme 3) can be
both prepared from the aryl bromide XII intermediate by a palladium catalyzed coupling
reaction using pinacol-diborane and hexaalkylditin respectively.
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24-(+)-isomer 0.16 26 0.16 29 0.1 30 1.8 5
ANTI - ALLERG C ACTIVITY I N VI VO Conpounds of the

wO0 nooanis3on have been tested for effects on an PCT/CA2003/001800
| gE-nmedi ated allergic pulnonary inflanmati on i nduced
by i nhal ati on of antigen by sensitized gui nea pigs.
Quinea pigs were initially sensitized to oval bumn
under mld cycl ophospham de-i nduced
i mmunosuppression, by intraperitoneal injection of
antigen in conbinations mﬁ%ﬁ aluginun110 hydr oxi de and
pertussi s vacci ne. Booster 58?8% of antigen were given
two and four weeks later. At six weeks, animals were
chal l enged with aerosolized oval bum n whil e under

cover of an intraperit al ly/ ni st ered
anti-hi stam ne agent (nepyramBpe).- After a flurt her
48h, bronchi al al veol Qvag AL) wer e or med

I ukﬂgytes VIII

re cdla@lgdppflhe | ungs LsoY<

i cal 15K@Aam nation for ¢ /§'r ‘?OOP‘
Adni ni stration of conpounds Bf

-10nmg/ kg i.p. or p.o.é up_to

he 48tPd(BPhpwi ng ant il Ml)e’sn\Ar/Y\COOR

chal l enge, lead to gt ion in the2 4

eosi nophilia and the a PRIIBAYPs ot her R X

inflammatory | eukocytes. There was al so | ess

i nfl ammat ory danmage in the lungs of aninmals treated

w th conpounds .of the a es..,20 -27 WD 2004/.048374

PCT/ Woggt?%f%%%f of&pe @%”Blh R§¥9iopionRag,p in compound of
foRRCAT BCOcaCberprepads using etthérnfiithz followmgtyalr gangsi srooédures (Scheme

C t - |\ ) ecific
4o Mal S QU oB e 30T YRSl SYNAREG ditfared by g Figper-Emmons
regcpRioTHbe For¢sparding pldelayds 6K Vuedan bp cuelepraparB:d waing diazomethane in
th fdcd bea &a@ﬁ%ﬁ&ﬂﬂ&ﬁﬂ g pﬁlfﬂdﬁﬁﬁ’ bsetaten TRE réu%@hms cyclopropane

1 f b t ff t 2,8-3
Csﬁﬁgﬂ% ggmggéﬁglg&f‘ @;@?ﬁ@ lgi{)@gag&,la?aléﬂgaﬂ Soluitin to alfpord the two separate

enantiomers. In a second approach, the aldehyde XV can be converted to the corresponding

and the nunbers of
in the BAL fl uids

Briny ed '
| %;{(8459%%2

t he BRanpl 831 (0. 00
three tinmes during

styrene X VI by a Wittig reaction followed by an enantioselective cyclopropanation using a
bis-oxazoline chiral ligand/copper complex and diazoacetate (Evans et al. J. Am. Chem. Soc.
1991, 113,726). The resulting mixture of trans XIV and cis XVII cyclopropane can be
separated by selective hydrolysis under basic condition (rate of hydrolysis; trans>cis).
Individual enantiomers (XIV or XVII) can be obtained by using either the R or S chiral ligand.
The cis cyclopropane ester XIV can also be prepared from the cis-cinnamic ester X VIII, using
the diazomethane/Pd(Ac), procedure described earlier. The cis-cinnamic ester XVIII can by
generated by a modified Horner-Emmons olefenation using a bis(trifluoroethyl)
phosphonoester and a strong base (Still et al. Tetrahedron Lett, 1983, 24, 4405).
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(cAWP, 100nMto 50M, 10mM Mgd 2, 1nM EDTA, 50mM Tri s,
pH 7.5. The reaction was initiated by the addition of
wa Gont/0es37human reconbi nant PDE4 (the anmount WaBCT/CA2003/001800
controlled so that -10% product was forned in 10mn.).
The reaction was stopped after 10mn. by the addition
of 1ng of PDE- SPA beads (Anersham Pharnmaci a Bi ot ech,
Inc., 10 Piscataway, NJ). The product AMP generated
was quantified on a Wallac M crobeta(r) 96- well plate
counter (EG&G Vallac Co., Gaithersburg, MD). The
signal in the absence of enzyne was defined as the
background. 100% activity wagegefii ned as the signal
detected in the presence of enzyme and DMSO with the
background subtracted. Percentage of inhibition was

ngii R SRRF PR ﬁgﬁg@ HESPAPROOXETR! €41 coome

4.1 araneter/nﬁﬂﬂbple bi i ng sites éﬁﬁ&#PBn froma ten
_é&ﬂhlon The 1'C50 val ues of the ExaggW
d?‘é‘él( [ re under were ¥termined with M cAVER =H)
u ing the purified GST fusion protein of the Hiran
phodi esterase | Vb (met-248) produced
f ggapp ;@F?ﬁs/Sf 9 expression system The 1C50
val u e Exanples di scl osed here under ranged

fomOO 300 .nM 20 The | C56"9H] ues of
Br be P 9> 'r‘ ? g%& APt e C50 ‘\tekﬁwcﬁ?oﬁ 3 Bre ;0.4 GOOR*
l 8 (-)-isomer 0.7 12- F)-ISOHEr 17 0. 1r + XIV Chiral
F(+)-isomer 0.4 26 0.2 29030
XV XVI
XVII Chiral
Br—-Ar COOR4
(S or R)
(CFaoHQO)QP(O)CHQCOOMe Br\pl‘r AN
KN(TMS), / -78° R®> COOR*
C18-C-6 XVII

Cis and trans chiral cyclopropane intermediates of type XTIV and XVII respectively, can also
be prepared by the following two methods. The cinnamic acid XII in presence of CDI is
converted to the acyl-imidazole XIX, which under basic condition reacts with the optically
pure oxazolidinone XX to afford the chiral cinnamate-oxazolidinone XXI. Cyclopropanation
of XXI following previously described method gives rise to a separable (crystallization, SiO,)
mixture (>5 to 1) of diastereoisomers XXII. Hydrolysis of the latter will afford the desired
chiral cyclopropyl XIV. Similarly, a racemic mixture of cyclopropyl of type XIV (XVII) can
be converted in two steps to the 1:1 diasterecisomeric mixture of the previously described

cinnamate-oxazolidinone XXI.
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-28 WO 2004/ 048374 PCT/ CA2003/ 001800 . The exanpl es

that follow are intended as an illustration of certain
woe@ieussed enbodi ments of the invention and nBCT/CA2003/001800

[imtation of the invention is inplied. 5 Unless

specifically stated otherw se, the experinental

procedures were performed under the follow ng

conditions. Al operations were carried out at room or

anbient tenperature - that is, at a tenperature in

t he range of 18-25C. Evaporation of solvent was

carried out using a rotary evaporator under reduced

pressure (600-4000pascal s: S¢hebre3Pnrm Hg) with a bath

tenperature of up to 60C. The course of reactions was

foll owed by thin 10 | ayer.chromat ography (TLC) and o o

m&éﬁ e e Tor AR R b go~ A

conmposi tion. The mglting poi fts gigen are thog 0
dBtained for the nmiterials epar edlas descri bédy. @l‘\{
RafryROLPlpi sm may resgukt in isolati®h & materigys Ph
with different nelting points i)ﬁxsorre‘ﬁjr epar ati ons.

: >3 Pd(OAC),
The structure and purity of all final ‘products were| &y
assured by at |east one of the follow ng techniques: are

TLC, mass spectronetry, 15 nucl ear nmagnetic resonance g 0
(NVR) spect ronet ry g WWM@@VTQ#V%O

given, yields are fol ilTust ratM&v@ﬂ/{LNAO
NVR data is in the foRfm of delta (6) values for @j or

di agnostic protons, @i, ¥en i maparts per mlli S
tXEY/I%S|rTla{$ N 3} BRE Ph

relative to tetrane e (TM5) as interna

standard, determ ned at 300 MHz, 400 MHz or 500 MHz ISioz
using the indicated solvent. Conventional

abbrevi ati ons used for sigpal shape are: s. singlet;

O 0

d. b mat riplet:; 20 nul t ppUETH.EN . oad;

Br&c%ﬁbgggif% B%’?@%NI/&;\I an—aroratic ?,{r owal N/KO
CHeni cal synbols have their \ustal medhings; thege A
f wi ng abbrevi ations e also b sed: v w2
(’g‘g‘gﬁ‘iﬁ?‘? w  (weight), %‘32‘? (boi | i ng'?mq?lnt), m ¥XU Ph

(nA*t=H)g point), L (liter(s)),nL (mdIliPhters), g

(gram(s)), nmg (mlligrams(s)), nmol (noles), mol

(mllinoles), eq (equivalent(s)). 25 Methods of

Synt hesi s Conpounds of the g}resent invention can be

prepar e Hidies of ths WRfeXXVoSFElRing ) srBthsipéainerify deprotonation of
an S Eyipe KBV adifg hiexcas9af sadng PasE @ Prisénck o %k elylavhe h@:nt such

as Ig%f iTﬂg (rjelative amount of base and alkylating agent to the starting ester will establish to
level of substitution (mono vs. bis). For propionic analogs of type XXVII, the terz-butyl ester
XXVl can be deprotonated using a sterically hindered base. Addition of an alkylating reagent
will give a mixture of mono and bis alkylated compound. Repeating the procedure will give
mainly ester of type XXVIL. The cyclopropyl analog of type XXX can be prepared in two
steps from the corresponding aryl acetonitrile XXVIII. A phase transfer reaction using the
nitrile XX VII and 2-chloro bromoethane in strong aqueous base will yield the
cyclopropylnitrile XXIX (Org. Prep. & Proc. 1995, 27, 355). Hydrolysis using NaOH in
refluxing ethanol will give the desired acid XXX. The (1,1-dimethyl)ethyl-aryl of type
XXXII can be prepared in three steps. A (2-Chloro-1,1-dimethyl-ethyl)-aryl of type XXXI
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ot herw se. 30 The
1- (3-Brono- phenyl ) -1, 4-di hydro-[ 1, 8] napht hyri di n-4- one
w0 Xogmsdsoxam de of the general structure VII BET/€A2003/001800
prepared according to the general nethod described in
Schene 1. First, ethyl 2-chloronicotinoyl acetate (I1)
was condensed with triethyl -29 WO 2004/ 048374
PCT/ CA2003/ 001800 orthoformate in the presence of
acetic anhydride to afford 2-chloronicotinoyl acrylate

[1). Upon,addition.of a atel substi f ut ed

ont bt ipgreB i HE o pTdite st VCRRHER! ud] g e Crldraic satcor
XX wahcabom dioxlidetfellowed lypestavificatiabbfihn eebultidgclcidraith diazomethane.
Elé;cftrﬁ);)%ﬁc ¥1il§s§]t&tlb% (fnhtﬁgglg?eéfezf %%gﬂ dn ratl)%eduf %ef-neeraéifng fi%c}oﬁmn%\ cation will
afford the da%ﬁdemrﬂmgé@ném ehemanSas. E94%g8, B0).a strong

base at room t enper at ure AI ter nat ively, the

i nternmedi ate VI can be %? froma one pot

procedure using for exanpl I’E‘?h?oronicotynoyl

chloride and ethyl N, N-dinethylam no acrylate and a

hal oaryl amine IV in presence of a base |ike

triethylamne in a solvent such assac tonitrile.
Hydrol ysis of VI and subsequent co g of the
resBili ng._carb xyL;S%—Zkfgigsah\a RRINH2) usi ng
HATU aid H#%PgR R? oA t hé\fdest J‘k“ey 10

aryl brigai de i nt er medi AMFVI | . - 30 D 2004/ 048374
PCT/ %gpﬁs/ 001800 Scheme 1 0 0 Ox&yO )CL 1. Buli,
2. HC(CEt) 3, AcZO(rIOEt NC OBt Il 111
?@&ea\ﬁzﬁﬁw Il OEt Rs L,

Bra, /\/COOR4 O/ \r Br\ NCOOR“

5 5
RS-1/ THF R2 R° R
XXVI XXVII
R4 = t-Bu

Br<, -~ N Br/\/Cl Br< YCN NaOH Br\ z

Ao B, COOH
R2 BnEt3NCI |:|{2 EtOH
Ar% 1. Mg/ CO» ></COOMG |2/ NaNO, I\A X/COOMG
r
Yo L2 CH,N, HeSO, L
XXXI XXXII XXXIII

Substituted cyclopropyl of type XXXV can be prepared in two steps (Scheme
7). The Knoevenagel adduct XXXIV, resulting from the condensation of aldehyde XV and
ethyl cyanoacetate, can be converted to the cyclopropyl XXXV in presence of 2-nitropropane
and base in refluxing ethanol (Tetrahedron Lett. 1985, 26, 1923). Finally, cyclic acetal
intermediates of type XXXVII can be prepared in two steps from the cinnamate XTI, Bis-
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b. RN R3 HZN ~/ IV Br IV Br 00 OO\ | OBt NaH I
\'l Gt RB NNC HV R3VI 00 Br Br NHRRL 1.
wolgarnoksssis | N N 2. HATU / RRINH VI1  Huni g' sPoOBEa20@3/001800

or (COCl)2, RRLINH, NaH Br or iBuOCOCI, RRINH TEA 5
Compounds of fornmula | were prepared using either of

the following three general approaches. A palladium

catal yzed Suzuki-M yaura coupling between an aryl

brom de of type VII and a properly substituted aryl

l@ﬂ&%ﬁ: r;u %ﬁﬂ@% nneﬁ%%c%?(gfsi rlJ%/r!r]lg Ithecaﬂx]daqun%eq?lobéqelgf%lggs et al. (AD-

BEL, é@rgﬂh@gh 182, By o 19I8y well) after mdﬁ@saﬂpmlﬁhmcw emepence of a

&a@al?tflé Q’ﬁguﬁt he aé’i@%‘f RRAISICTIXNT, AFdr@ fRaddsved é’hlraﬁ REtASNXVIL
brom de V can be converted to the pi nacol boronate

Xl by a paI | adi um cat al yzed coupling with pinacol -

di borane. The previously dest®eBed Suzuki- M yaura

reacti on between XI and an aryl brom de of type XlI

can provide the acid | or the correspondi ng al kyl

ester I X. Finally, a Stille -31 WO 2004/ 048374

PCT/ CA2008&/ 001800
L >—N 2
Br\Ar H CNCHzCOOEt Br\ COOEt Br< COOEt
s TsOH /\r cho3 s
R R2 EtOH R® CN
XV XXX1v XXXV
OH o)
4 4
Br\Ar/\/COOR AD-mixa Br\Ar)YCOOR Acetone Br\AI\r WO
B2 CH3SO2NH, B2 OH TSOH K2 COORS
£-BuOH / Hy0 f
XIII XXXVI - XXXVID
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coupling between an aryl brom de of type VII and a
properly substituted aryl stannane of type X wll
wa@bea/ngsner ate the desired acid of fornula |I. BCcheae002/001800

O VIIIl OOOBAr ,COOR4 OO RR 2 NHRRI (JNHRRL I |

Pd () / Na2COB NN NN WVII I X1 R3 Pd2(dba)3 / AsPh3

R3 1 Br (Alkyl)3Sn.Ar A 0O0OR4 Ar Y~-COOR4 R2 X R2 o

BB o PdC12(dPPf)2 KQAc "--Ar Y--COOR4 i R2 XIl OO

Pd () / Na2COB (XJNHRRL R4 = HI NN X (UEH R3 | O

R4 = Alkyl IX B i
y B 1 QAPHTHYRIDINONE 1

N-Isopropyl-1-(3-bromopheny!)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide

@) O /L
N N

Br

Step 1: Ethyl 3-(3-bromoanilino)-2-(2-chloronicotinoyl) acrylate.

A mixture of ethyl 2-chloronicotinoyl! acetate (prepared following a procedure described in J.
Het. Chem. ,30, 855, 1993) (1 eq), triethyl orthoformate (1.5 eq) and acetic anhydride (5 eq)
was heated at 130°C for 2.5 hours. The volatile components were distilled off and the residue
was co-evaporated twice with xylene. The oily residue was dissolved in methylene chloride
and 3-bromoaniline (1.2 eq) was added slowly. The resulting solution was stirred at room
temperature for 18 hours, and the solvent evaporated away. The resulting crude compound
was used as such in the next step.

Step 2: Ethyl 1-(3-bromophenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxylate.

The crude compound from Step 1 was dissolved in tetrahydrofuran (0.3 M), the solution was
cooled to 0°C, and sodium hydride (as a 60% dispersion in oil , 1.3 eq) was added in portions.
After stirring at 0°Cfor 1 hour, the mixture was allowed to warm up to room temperature.
After 2 hours, water was added to the suspension and and the insoluble solid was filtered and
washed copiously with water. When dry, the solid was stirred in ether at room temperature
for 24 hours and filtered to afford the title compound as a cream-colored solid.

"HNMR (Acetone-dg) & 1.32 (t, 3H), 4.29 (q, 2H), 7.54-7.63 (m, 2H), 7.69 (dd, 1H), 7.78 (dd,
1H), 7.93 (s, 1H), 8.66-8.71 (m, 3H).

_38 -



10

15

20

25

30

The boronate ester of type VIII and the stannane of

type X (Schene 3) can be both prepared fromthe aryl
whreawioass7XI | i nternmedi ate by a pal | adi um cat al peEdA2003/001800

coupling reaction using pinacol-diborane and

hexaal kyl ditin respectively. 10 -32 WD 2004/ 048374

PCT/ CA2003/ 001800 Scheme 3 OO B-B O ~001 VI

PdC12(dppf)2 O B Ar Y-1 COOR Br,,, Y,COOR4 KOQAc 2 4

i R R2 XIl Pd PPh (Al kyNSn'Ar A ( )4 COK

(Al kyl)3Sn-Sn(Alkyl)3 12 4 X 5 Internediates of type

Xl in which Y is a cycl opropane, as in conmpound of

AleRiaid]g, e SoIbain® propéRpafe diepdi t0Q @htbekedf the
foll om ng four general procedures (Schene 4).
G nnam c ester of type XlI[, comercially avail able or
A mixgyra o€ -dhjoranikitimgt sHfonidend eqp,edethylemifer @req) il ethy! 3,3-
. I i | .
G ERARANNS L EDA oo PR, A GHE AR ARAIRLERL 30, cooled to

1 C
40-2At Ard dfbrerapiaraldieuthed) wertdied. Thpecachen ves h@j\tqd?/tarﬁ@ﬂux overnight,

coQYE PRI BRI HDwaRE EF vafhYe £ afe ?f?ocgirhgﬁ?%s\é@?s\%ﬁ gl]'?ﬂk@ltiton and washed
eparat e

.using a_ Chiral -Pak col u 0 a

WIS yEESD BWE?%r.aCFWn’én@é’&%?Fg?iéléproach, the al dehyde XV can
be converted to the corresponding styrene XVI by a
Wttig reaction followed by an enanti osel ective
cycl opropanati on using a bis-oxazoline chiral

Stdpi g Ar@/Boppeheybrbit-aihydrad | $irepbtiyddiat 4 ofed-aadorylicdcid
J. Am Chem Soc.. 1991, 113, 726). The resulting
m xture of trans Xl opr opane can

I V and cis XVII cycl be
A ssparsiomrodeau! byoSevsenieon)yiibygrel kSRR B one-3-carboxylate
fro&PSeh DI (PRq) Ml 18ix@iire B htiahyEbSirarl- eMaaali (8)15M) and 1N aqueous sodium
hydroxide (2 eq) was heated at ca 50°C with stirring for 20 minutes. After cooling, the
mixture was diluted with water and acidified with 1IN aqueous HCI. After stirring for 45
minutes, the precipitate was filtered, washed well with water and dried to afford the title acid
as a cream-colored solid.
"H NMR (Acetone-dg) 8 7.65 (t, 1H), 7.76 (m, 2H), 7.84 (d, 1H), 7.99 (s, 1H), 8.87 (m, 2H),
9.01 (s, 1H).

Step 4: N-Isopropyl-1-(3-bromophenyl)-1,4-dihydro[1,8naphthyridin-4-one-3-carboxamide.

To a suspension of 1-(3-bromophenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxylic acid
from Step 3 (1 eq) and triethylamine (3 eq) in tetrahydrofuran (0.08M) at 0°C was added
isobutyl chloroformate (1.8 eq). After stirring at 0°C for 2 hours, isopropylamine (5 eq) was
added and the mixture was allowed to warm up to room temperature and stirred overnight.
The mixture was then partitioned between ethyl acetate and water, the organic phase was
dried and evaporated to a solid which was stirred in ether at room temperature for 3 hours and
filtered to afford the N-Isopropyl-1-(3-bromophenyl)-1,4-dihydro[1,8Inaphthyridin-4-one-3-
carboxamide as a white solid.

"H NMR (Acetone-d ¢) § 1.25 (d, 6H), 4.17 (m, 1H), 7.59-7.63 (m, 2H), 7.70 (d, 1H), 7.80 (d,
1H), 7.94 (s, 1H), 8.73 (m, 1H), 8.78 (d, 1H), 8.85 (s, 1H), 9.61 (br, NH).
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I ndi vi dual enantionmers (XIV or XVIl) can be obtained
by using either the Ror S chiral ligand. The cis
W@ y@Hops3cpane ester XIV can al so be prepared froOmMCAb@®3/001800

cis-cinnam c ester XVIIl, using the
di azonet hane/ Pd( Ac) 2 procedure described earlier. The
cis-cinnamc ester XVIII can by generated by a

nodi fi ed Honer - Emmons ol ef enati on using a
bis(trifluoroethyl) 20 phosphonoester and a strong
base (Still et al. Tetrahedron Lett, 1983, 24, 4405).
25 -33 WD 2004/ 048374 PCT/ CA2003/ 001800 Schene 4 Bra
- COOR4 Pd(OAc) 2 Bra MNXFRIHIRIDANOREK AD Br, A~000R4

ORI B B e

-78C CQuOrf  Br~Ar~O (PPh) 3PCH3Br / nBuLi Br,,
N2(CH)OOOR4 Br"A <, COOR4 R2 RZAI%+ XIV Chiral XV XV

| 02 ONNA XVII Chiral (Sor R R
K )2 | -78 R2

( CF3CH20) 2P( O) CH2CO0OME
000R4

Ir=

Br

Following the procedure of NAPHTHYRIDINONE 1, but substituting cyclopropylamine for
isopropylamine in step 4, the title compound was obtained as a fluffy white solid.

"H NMR (Acetone-dg) § 0.59 (m, 2H), 0.80 (m, 2H), 2.96 (m, 1H), 7.59-7.68 (m, 2H), 7.72
(dd, 1H), 7.82 (dd, 1H), 7.97 (s, 1H), 8.72-8.81 (m, 2H), 8.89 (s, 1H), 9.70 (br, NH).

NAPHTHYRIDINONE 3

N-Cyclopropyl-4-oxo-1-[3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-1,4-dihydro-

1,8-naphthyridine-3-carboxamide
O O ,\
= N
| H
=

A mixture of NAPHTHYRIDINONE 2 (1.0 eq), pinacol diborane (1.5 eq), KOAc (4 eq) and
PdCl,(dppf) (0.05 eq) in DMF (0.2M) was stirred at 70-80°C for 3h. The mixture was cooled
to rt, diluted with EtOAc and a NH,Cl solution. The organic extracts were washed with H,0,
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C18-C-6 XVIIl 5 Gs and trans chiral cycl opropane

internmedi ates of type XIV and XVII respectively, can
wa@bea/n483e4 prepared by the foll owi ng two net hodBCT/CAe003/001800

cinnamc acid XIIl in presence of CDI is converted to

the acyl -im dazole Xl X, which under basic condition

reacts with the optically pure oxazolidinone XX to

afford the chiral cinnamate-oxazolidi none XXI.

Q/cl opropanation 10 of XXI foll owi ng previously

brnze c{l §?‘?df $ﬁ5 o%ltgjg}.(l 61%1 tb cen 1&%63l ?9@93{[1%&& frf)m ether and flash

chrdmslgapdam |(€Hm®ln£t®@(c,l 50: def diqnso&emlﬁth effbried éhre tild dompound as a
whﬁ@@&if&j the desired chiral cycl opr opyl XIV. Sim I arly,
racem c _m xture of cyclopro of t X'V ( XV 8)
NMR(%@ Moty arot@-doh @&6856, 8801(8hé¥‘§ 879 (dd, 1H), 8.72 (dd, 1H),
5 7.9di( @SB! 2OI QRN ToOTKUEN.7.69 (t! 18), RreavtouIhy 2 9ga€ nHhedss (s, 12H

él(an]ItI-g %Gg?%él d%onlém)XXI (15 2340 W 200»4// 048374 Ehers ( &

0.8 0 Scheme 5 0 A\ 0 O BrCOOR4 CDI
Br~Ar v N~ DBU/ CH3CN Br~Ar v NRZ R yWNR2 XIll (R4

= H XIX XX HV XXl \NAPHTEHYRPANONGZ2 CH2N2 Br, ,
Ar,QCOOR4 f LiOH/ THE / MeOH Bra ~LNJ ~( Ar RR2 L-0
Ph XIV Chiral (R4 = H) XXII Chiral 1S102

O O /k
N N

g-O.

|
B
10

Prepared according to the procedure described in NAPHTHYRIDINONE 3 but using
NAPHTHYRIDINONE 1 as starting material.
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OO0 Br. Ar~COOR4 CDI BrAr 'N DBU /CH3CN Br~Ar N R2 R2
AR2 O XV Racemc XXIII HNO XXIl Ph (R4=H) Ph 5
wo naogomssdd at es of the type XXV (Schene 6) can BET/CA2003/001800
obt ai ned by deprotonation of an ester of type XXV
usi ng an excess of strong base in presence of an
al kyl ati ng agent such as R5I. The rel ative anount of
base and al kyl ating agent to the starting ester wll
establish to I|evel of substitution (nono vs. bis).
For propioni c anal ogs of I, the tert-butyl
ester XXVI can be deprot%%m%li ng a sterically
2-(tnars it 3 'da-[Hawdoprémidarhinojradfongli-dadoy 1, &inaplthyedigelfd 7 101)-1,1'-
Wb 4G ' r - and bis al kyl at ed
blp*é%la%6‘5’%5&%8%8&’3‘%#%‘3"0?&%@%’3&edure will give mainly
ester of type XXVIl1. Thke cysl opripyl anal og of type

XXX can be prepared in ste fromthe

correspondi ng ar I11. A phase
transfer reactio e Qitrile XXVI11 and
2-chl oro bronoet rong aqueous base wll yield

the cycl opropyl nit
27, 355). Hydrolysis
et hanol will give thd
(1, 1-di net hyl ) et hyl - a&)
prepared in three steps.
(2-Cnhloro-1, 1-di net hyl - et hy
2004/ 048374 PCT/ CA2003/ 0018
correspondi ng ester XXXI'I by first quegqnching the

Gignard salt of XXXI with carbon di oxi de foll owed by

esterificati f the resulting acid w.th
sl Bk oh Pl BrogieBapy b ERRSERPATSR on the ary

ester XXXI'l in a media generating iodoniumcation w |l
To gmithfl bin3tibisinRBRRe kha Siie. i 0sgh iR appride 1)
at ORgpyvas aptged der\y}se Arssiotoref CH,Nj; in ether until the reaction was completed by
NMR analysis. The mixture was filtered through a plug of silica gel and concentrated to

IX (Org. Prep. & Proc. 1995,
g NaOH in 15 refl uxing

red acid XXX. The

C , XXXI'lI'l can be

g XXXl -35 WO

afford the title compound as an oil.

Step 2: Ethyl 2-(trans)-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDphenyllcyclopropanecarboxylate

A mixture of bromide from step 1 (1.0 eq), pinacol diborane ester (1.4 eq), KOAc (3.5 eq) and
PdAClL(dppf), (0.03 eq) in DMF (0.14M) was stirred at 60°C for 24h. The resulting mixture
was cooled to rt, diluted with EtOAc:hexane (1:1). The organic phase was washed with water
(3x), brine, dried over MgSQy, filtered and concentrated. Flash chromatography
(hexane:EtOAc; 90:10) afforded the title compound.

Step 3: 2-(trans)-[4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-
yDphenyl]cyclopropanecarboxylic acid
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R2 DMF R2 XXIV XXV R4 = Me, Et, t-Bu Li BrAAr' -
COOR4 BrArACOOR4 ~ 55 R Rs-1 / THE R RR XXV
WO I0483RA=t - - Bu Br' - Ar"CN Br~~Cl Br~Ar N NaO-P@r/aAeo08001800
N COON R2 BnEt3NCl R2 EtOH R2 XXVII1 NaCH XXI X XXX
1. g/ CO2 \'~COOve 12 / NaN>2 1~ \~COOwve Ar 2. CH2N2
Ar H2SOA Ar R2 d R2Z R2 XXXI XXXl XXXI ||
Substituted cycl opropyl.of type XXXV can be prepared
in two steps (Schema 10 7). The Knoevenagel adduct

A ﬁ%%qlr\é e?t?ll"f‘rg) 1 sEep %Hgg&%:ﬂi %&ndb/ 9\’@1§ g%atc?éo{jot ﬂ)é)dg for 1.5h, cooled
to ﬁy%,qubfiﬁd) Wh H@I)d\@% ﬁnct)wﬁmwdewdf E@Aq. tTheprgpanextrandas dried over
N a? 2§adcﬂh5 ?(gllvi:}ﬁ le§ o@%t@@[@éff&a- e tﬁl%%%gh&t t. 1985, 26,

Fi nal Ic acetal Inter Iates of type
XXXVII can be prepared in tw steps fromthe cinnanate
XIH Bis -36 WO 2004/ 048374 PCT/ 062003/ 001800

hydr.oxyl ati.p t he CI te Xl u5| '
Stepthd it Bl Gyeasigy BRR D abant 4 SR 1 apsPhisgidin-1 (4211, 1-
biphe@ylgt-Bheyriopt@2ecbboxyhic¢@8)y wi | |, after condensat| on

with acetone in presence of a catalytic anount of

acid of the diol XXXVI, afford the desired chiral
A migdurg|of RORHTHYRIDINONE 2 (1.0 eq), acid from step 3 (1.5 eq), Na;COs (3.5eq;

2M in H;0), Pd(OAc), (0.05eq.) and PPh; (0.15eq.) or PACl,dppf (0.05 eq) in n-propanol-
DMF (1:1, 0.1M) was stirred at 70°C for 2h. The mixture was cooled to rt, quenched with
AcOH and diluted with EtOAc. The combined organic extracts were washed with brine, dried
over Na,SQy, filtered and concentrated. Flash chromatography (CH,Cly:EtOAc, 60:40,

2% AcOH) afforded the title compound as a white solid. :

"H NMR (500 MHz, CDCL): §9.9 (d, 1H), 9.08 (s, 1H), 8.77 (dd, 1H), 8.69 (dd, 1H), 7.71
(d, 1H), 7.60 (m, 2H), 7.52 (d, 2H), 7.45 (m, 1H), 7.38 (d, 1H), 7.13 (d, 2H), 2.97 (m, 1H),
2.54 (m, 1H), 1.87 (m, 1H), 1.60 (m, 1H), 1.35 (m, 1H), 0.85 (m, 2H), 0.65 (m, 2H). MS(H"
):464.2

The optically active isomers of EXAMPLE 1 can be isolated separately by chromatography
using chiral column; for example Chiral Pak AD eluting with hexane:EtOH or hexane:iPrOH
containing 0.2% TFA.

Alternatively, separation can be achieved on intermediate (trans)-2-(4-
bromophenyl)cyclopropanecarboxylic acid

(trans)-2~(4-Bromophenyl)cyclopropanecarboxylic acid
To a solution of ester from step 1 in THF-MeOH (4:1, 0.5M) was added LiOH (3 eq, 2M) and
the mixture was stirred at 50°C for 1h. The organic solvent evaporated, aqueous was acidified

with HCI IN and the acid extracted with EtOAc (3X). The organic was washed with brine,
dried and solvent evaporated to afford 2-(4-bromophenyl)cyclopropanecarboxylic acid.
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5 Schene 7 Br' Ar)LH CNCH2COOEt Br Ar \ COOEt NO2 ~Br Ar

COOEt R2 TsOH R2 CN K2CB R2 CN EtOH XV XXXV xxxV
w®reo4Aug374 000R4 AD-mi xa Br-'Ar OH j/ COOR4 Acet POECRRG93M1800

Ar1)"""0 R2 CH3SO2NH2 R2 OH TsOH R2 000R4 Xl 11

f-BuOH / H20O XXXVI XXXVII| -37 WD 2004/048374

PCT/ CA2003/ 001800 NAPHTHYRI DI NONE 1

N- I sopropyl -1 -(3-bronophenyl) -1, 4-di hydro[ 1, 8] napht hyr

i di n-4-one-3-carboxanide OOl H NNBr 5 Step 1

3- bronoani | j no) - 2- (2-ch] oroni coti

OP&E%( %fglé(g ?ECH{SQES&I%O n)éfl ﬁy éePZ‘-f atiRp W&hifélo%qhﬂﬂag} (Chiral Pak AD)
elainigtwithehek piice B dr hed ahey®rO¥ eonpdinieg dd% TWascr i bed in

J. 10 Het. Chem ,30, 855, 1993) (1 eq), triethyl

orthoformate (1.5 eq) and acetic anhydride (5 eq) was
Arnogter elteraative39 Gifign cRirdl dusiliagy, asThdowsgl at i | e conponent s

were distilled off and the residue was co-evaporated

twice with xylene. The oily residue was dissolved in

Stepek: Hiamsire-(@ Hitorodehenynd -ignidazehrbahiprapgeonel. 2 eq) was

added sI OV\Ay The resulting solution was sti rred at

I
To DI ot (- PROp SLEHY G e P | D G AR oRS Q@) was added
Chiged ea3 SThchiitaretwes stiepetl fat3mt rtStTe résultigpibcipitate was isolated by
fllt]'atn(o% tg HFE%&H@HML ):o&ipoun%l algydr Ee so?ll naphthyri di n-4- one- 3

Step 2: (trans)-3-[3-(4-Bromo-phenyl)-acryloyl]-4-methyl-5-phenyl-oxazolidin-2-one

A mixture of 3-(4-bromo-phenyl)-1-imidazol-1-yl-propenone (1.05 eq) from Step 1, (4R, 5S)-
(+)-4-methyl-5-phenyl-2-oxazolidinone (1.0 eq) or (-)-isomer and Et;N (1.2 eq) in CH;CN
(0.2M) was refluxed overnight. The resulting mixture was cooled to tt, filtered on a pad of
silica gel and concentrated. Crystallization in hexané:EtzO afforded the title compound as a
white solid.

Step 3: (trans)-3-[27(4-Bromo-phenyl)cycloprop;mecarbonyl]-4—methyl—5—phenyl—oxazolidin-
2-one

To a solution of (trans)-3-[3-(4-bromo-phenyl)-acryloyl]-4-methyl-5-phenyl-oxazolidin-2-one
from Step 2 and Pd(OAc), (0.05eq.) in THF (0.2M) was added portionwise CH,N until the
reaction was completed. NMR of aliquots monitored the reaction. The resulting mixture was
concentrated and flash chromatography (Hex:EtOAc ; 3:2) to afford the two separate
diastereoisomers. Each diastereoisomer were submitted separately to next procedures to
afford the (+) and (-) enantiomers of EXAMPLE 1.

Step 4: 2-(trans)-(4-Bromophenyl)cyclopropanecarboxylic acid

To a solution of amide from step 3 in THF-EtOH-H,0 (4:1:1, 0.1M) was added LiOH (2.4 eq,
2M) and the mixture was stirred at rt for 2h. The mixture was neutralized to pH 7 with HCl
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The crude conpound from Step | was dissolved in
tetrahydrofuran (0.3 M, the solution was 20 cool ed

w0 0008@0483ahd sodi um hydride (as a 60% di sper si oPCT/GA2M0B/001800
, 1.3 eq) was added in portions. After stirring at
OCfor 1 hour, the mxture was allowed to warmup to
roomtenperature. After 2 hours, water was added to
t he suspension and and the insoluble solid was
flltered and washed copiously with water. \Wen dry,

1 e S o s Rl e pitiB GG e R PTeY 16 bbbt organic
waawaahar edinNaOFbI e @2 Xp| Thek co2ibided aksj%bt(sA@}eimwer-edﬁi)dlf&d and extracted

w1§1 degl%er %() :ﬁ\%_%fhpgs dex(tt%ﬁ_}%g) wa g(? ﬁmze ﬁf& g%d %@@t Xap(Jﬁ%ted to afford
(+B<H)( -)-(13Bs B L DoNPher e yROmOEAR0OBI QOS0! as a white solid.

Al ternatlvel y, the foI | ow ng procedure for step 1 to 2

can be % re of 2-chioragnicotinoyl chlori
Stqp15 gq()tranq r{I3@%&@%0ﬁ@pg@n’g@ﬂ)0gh@lyé}meg 83ng)hthyndm 1(4H) -yl]-1,1'-
b tdil n¢tabexyit.abideq) in acetonitrile (0.5M
lﬂv\ggﬁhegt}gydﬁk?gaiﬁfl ux fyglr a3h cooled to 40-50C and

3-bronpaniline (1 eq) was added The reacti on was
AMUE@fMFMHNRIDW@NE(ﬁ'](I 0 eq)oD{texhs)-¢+-rt, dil uted

brnﬂ'l(%;{h @}%10&?0&)\5%&%%33{11 %Pf é’eql;b%o H3Rp! 145 Na?é@d(sbé’ eq; 2M in H,0),
Pdgea¢ ) fp-PPad eangdtbds (§-13 ¢9).in szpr@a@pl @) 1M) was st1rred at 70°C for 4h. The
miktutSwE QoINS Y, ti);urjed‘in ciatdy g PExkraBleB RN MO AR ATROEsrdbined

oSl RO SLe S e songpareed st

chrozatdppapHyd CEL CTIEMAS, 6@x5@, 1% Ae@PH)iaffordeditié titl€ carhipound as a white
Soﬁ t rahydr of ur an- met hanol (0.15M and I N aqueous sodi um
hydroxi de (2 eq) was heated at ca 50C with stirring
for 20 m nutes. After cooling, the m xture was dil uted

Andeb a¥&h &1veaheh %?dnﬁbgél%v%%ﬁo %ﬁgﬁ&pﬂﬁnb@r -exAihbfa bis-oxazoline

stirring for m nut es
Chmhltgéwaox)%g%demm igeaaneipisn By ansb b dan. (homs Fesk 4991, 113,

72608 pirdplateto i@:hllﬂy adive &1 Q&ﬁh@@é@bﬁﬂn@h&hﬂgcylidpf\ﬂlﬁnecarboxylate from

l% ¢ %gt?fregg g%leglfﬁ)hyag)(lw %f::[.?né %ture ﬁlsgemgfrapg 130ﬂq§ with LiOH (1 eq
basStiep the trans ester) gave 2-(trans)-(4-bromophenyl)cyclopropanecarboxylic acid and

ot 2598 A0 binbpheiyDE BROEMEL b ey firl A Bh be RAAARHONPLE 5.
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To a suspensi on of
1- (3- bronophenyl) -1, 4-di hydr o[ 1, 8] napht hyri di n- 4- one- 3
wo ec@mloessyd i c acid 25 from Step 3 (1 eq) and PCT/CA2003/001800
triethylamne (3 eq) in tetrahydrofuran (0.08M at 0OC
was added isobutyl chloroformate (1.8 eq). After
stirring at OC for 2 hours, isopropylamne (5 eq) was
added and the m xture was allowed to warmup to room
tenperature and stirred overnight. The m xture was
then partitioned between ethyl acetate and water, the
organi ¢ phase was dried Bité drated to a SO|Id
whi ch was stirred in ether at roomtenperature f

3
2-Bo(A-HCarlarBoyrmineeahondl-4orerld-paathyridin-1(4H)-yl)- ? 1-b1pheny1 3-
3158 08p @R¥kpbr i OMOpheny| ) - 1, 4-di hydr ol 1, 8] napht hyr
di n- 4-one- 3- carboxam de as a V\,hlte solid. 1H NMR

(Acetone d 6) 6 1.25 (do 6HD, 4.3/ (m 1H), 7.59-7.63

(m 2H), 7.70 (d, . , 7.94 (s, 1H),

8.73 (m 1H), 8.7 (s, 1H), 9.61 (br,

NH) . -39 WO 2004/p48374 PICT/ CA2003/ 001800

NAPHTHYRI DI NONE 2 ]

- (3- bronmophenyl ) -1

1, 8] napht hyri di n- 4- one

| Br Follow ng the pro

substituting cycl opr opyd am am ne in

step 4, the title conmpound > ggxa fluffy

white solid. 1H NVR (Acetone<dgy S 0.59 (m 2H), 0.80

(m 2H), 2.96 (m 1H), 7.59-7.68 (m ZFD 7.72 10

dd, .1 1 72 8.81
St g Mghlig-isndr i Srogophm B e kBRRHIAR D NONE 3
N-Cyclopropyl 4-ox0-1-[3-(4,4,5,5-tetranet hyl -1, 3, 2-di

To%lxﬁgﬁ{;]r{%l yr | 61¥1|021 X car%ld]}mé g@%gj’éoq(_)l dS%quin’ methylene chloride (1M) at

a arhes oxam
0°C was added dropwise a solutlon of CH;N; in ether until the reaction was completed by

ONAH N N5

RI DI NONE 1, but

NMR analysis. The mixture was filtered through a plug of silica gel and concentrated to
afford the title compound.

Step 2: 2-(3-Bromophenyl)cyclopropanecarboxylic acid

To a solution of ester from step 1 in THF-MeOH (4:1, 0.5M) was added L10H (3 eq, 2M) and
the mixture was stirred at S0°C for 1h. The organic solvent evaporated aqueous was acidified
with HC] 1IN and the acid extracted with EtOAc (3X). The organic was washed with brine,
dried and solvent evaporated to afford 2-(3-bromophenyl)cyclopropanecarboxylic acid.

Step 3: 2-(trans)-{3'-[3-[(Cyclopropylamino)carbonyl]-4-oxo-1,8-naphthyridin-1(4H)-y1}-1,1'-
biphenyl-3-yl }cyclopropanecarboxylic acid

A mixture of NAPHTHYRIDINONE 3 (1.0 eq), acid from step 2 (1.2 eq), Na,COs (3.5¢eq.;
2M in H;0) and PdCl,(dppf) (0.05 eq) in n-propanol (0.1M) was stirred at 90°C for 3h. The
mixture was cooled to rt, quenched with HCI and diluted with EtOAc. The combined organic
extracts were washed with brine, dried over MgSOa, filtered and concentrated. Flash
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N N A mxture of NAPHTHYRI DI NONE 2 (1.0 eq), pinacol

di borane (1.5 eq), KOAc (4 eq) and PdCi12(dppf) (0.05
weq)o4ioms3DVF (0.2M was stirred at 70-80C for 3PCT/CA2003/001800

m xture was cooled to rt, diluted with EtOAc and a

NHACL sol ution. The organic extracts were washed w th

H2O, -40 WD 2004/ 048374 PCT/ CA2003/ 001800 bri ne,

dried over MgS™4, filtered and concentr at ed.

Crystallization fromether and flash chromatography

oA O P 0 S R o v
sol@icet one-d6): 8 9.78 (s, 1H), 8.90 (s, 1H), 8.79 (dd,

i3 %ry)ﬂz {%&ﬁgﬁ%%@ﬁ&m%éﬁﬁ%@g{ ?31 Hfl)iz 1090 (5,2 H)I'iH)45 @891 1.52

: 7. t 15? 7. d, 2.9 (m
(m,11 3204 (my 34, 2.54(msol -9 (et, Jo) 16?05%,4\7 Bzl H) 7.25(d, J=8.20 Hz, 1
H) WWWRB@{H@ E—I)‘Wﬁﬂr@, A1) N7 X (/27 BOBz, 101 Arosp@r £68.20 Hz, 1 H)

ccaqr.al r ur Il |
5 O AT DI EF-4 B0 FE B SRR raE: fRE L0 896 . 11D
9.76t(@MNtiing material . -41 WD 2004/ 048374
PCT/ CA2003/ 001800 EXAMPLE 1 2-(trans)-f
3'-[3-[(Cycl opropyl am no)gar, - 4- 0x0- 1, 8- napht hyri
din-1(4H)-yl]-1,1 - bi phe%ﬁ%%’ Py

2-(3Y B QP ABRRS SRR rhSnyR-Bx 21 -fphthyridin-1(4F)-y1]-1,1-biphenyl-3-

yl}-2-methylpropanoic acid
O O (:
N N
| | H
=
N~ N

Step 1: Methyl 2-(3-bromophenyl)-2-methylpropanoate

To a solution of LIHMDS (1M, THF, 2.1 eq) in THF (0.06M) was added methy] 3-
bromophenylacetate (1 eq). After 15 min, Mel (4 eq) was added and the reaction mixture
slowly warmed to rt and stirred for 18h. The mixture was quenched with HCI 10%, diluted
with EtOAc, washed with HCI 10%, brine, dried and solvent evaporated. Flash
chromatography (Hexane:EtOAc:, 95: 5) afforded the title compound.

Step 2: 2-(3-Bromophenyl)-2-methylpropanoic acid

To a solution of ester from step 1 in THF-MeOH (4:1, 0.5M) was added LiOH (3 eq, 2M) and
the mixture was stirred at 50°C for 1h. The organic solvent evaporated, aqueous was acidified
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NN~ b~ OH OS5 Step 1: Ethyl

2-(trans) - (4- bronophenyl ) cycl opr opanecar boxyl ate To a
worRoodonss7o0f et hyl 4-bronoci nnanat e and Pd( QAc) PCT/CA2003/001800

(0.05eq) in nethylene chloride (1M at 0OC was added

dropwi se a solution of CH2ZN2 in ether until the

reacti on was conpleted by NWR analysis. The m xture

was filtered through a plug of silica gel and

concentrated to 10 afford the title conmpound as an

.0l e L : . . .
wigh i) 59 G0 Hiecopid entronted v D G Ryt orgenic poaashsgoni brine
dribdinPsolydn) phreoydtdCrocifopt dpasidcar boxyl ate 15 A mixture

of bromide fromstep 1 (1.0 eq), pinacol diborane

ester (1.4 eq), KOAc (3.5 eq) and PdC12(dppf)2 (0.03
Stepdd: 2H3'-DMR Qyoloprdyylamaso)sarbom@H4-ak o 80%nfmhth @ tin- 1 (BED-y1]-1,1'-

blglk:‘g%i3tklé%air?§ﬂ(y¥{ %an\gﬁsdcﬁpol ed tort, diluted with

he or gani c phase was washed with
water (3x), brine, drled over I\/gSO4 filtered and

A M%%M@TH’?&@@E\I@ f&?m FLHR,CO;5 (3.5¢eq.;
2 e et o M Gty %ﬁ%’(m gz(Pl%P)g (665 &) in n-propanol (0.1M)

wai sﬁnréﬁ @h TOx205Qrfot 3in - Phe nilxiyrb endy kbelga kon) qracedaritolyl htd diluted

4/,048374 PCT/ CA2003/,.0018 A mxture
Wil PR o YR e 3% Vg e od % Bleso
filteed@nd cm@nahtedc Bklechromeatogtaphy (CHElh dde Gt 99: HGIfot@hthe title

CO@P&Mraqgﬁl%jsowdth Et OAc. The organi c extract vvas
over ~ Naz2S nd t he sol vent eva

HVYIB (500 RETE serianc: Gap i) (508D e 76 o NED, 8.5 (s, 190, 874 (dd, 11D,
8.73-(G8,r 1a0)s 300 3s,-1EB; 1.684& |1HDF’D9N{sal‘HEOZ)’L23@bHW)y|7]654mOZH) 1,58 (dd,

1}]&')3&8@@ Egg{geg%{}g,o ‘,‘F'.)gi X%}sgﬂ 077 (2! A0S @ ¥} s +BS1 01

(M+1) 468.3

EXAMPLE 4

2-{3"-[3-[(Cyclopropylamino)carbonyl]-4-ox0-1,8-naphthyridin-1(4H)-y1]-1,1'-biphenyl-4-
yl}-2-methylpropanoic acid
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A m xture of NAPHTHYRIDINONE 2 (1.0 eq), acid from

step 3 (1.5 eq), Na2C3X3 (3.5eq; 10 2Min H20,
w@d{odheg324 (0. 05eg.) and PPh3 (0. 15eq.) or PdC Pdpph2003/001800

(0.05 eq) in n-propanol- DV (1:1, O 1M was stirred

at 70C for 2h. The m xture was cooled to rt, quenched

with AcOH and diluted with Et OAc. The conbi ned

organi c extracts were washed with brine, dried over

Na2SO4, filtered and concentrated. Flash

chromat o 2: Et QAc 29AcCOH) . af f or ded
Prep?»régta?qqr i i B e etFop L i SR AMPLE 5 BT ¢500

iyt Ble astfife fdieriAtiFlash cR®maSograghly, (CBLCK:Hi0dc, 40:60, 2%

1 7560 SH). 7.52
AC@EP) agﬁﬁcféggs ‘gﬂe(%)mpf%‘z asa g‘“% a"'ﬂdl 7.13 (dH) 2H) |
'H RMR (§68 MEH), DMS054): (39.71 (4, 1H), 831 (smlHlF& 77 (GO 87171 (d, 1H),

(
7930 158250 (T1E5t4 108, o 7485 Ly AR, 1, 1.0
(s, 6Hh065(mséﬂﬁt@é5§@ﬁaﬂhteIy by chromat ography using
chiral colum; for exanple Chiral Pak AD eluting with
hexane: Et OH or hexane: i Prh g9 @i ni ng 0. 2% TFA. 25
Al ternatively, separation can be achleved on

3- {Bﬂiise[f(ﬂzgny ?ylﬁﬁﬁr@?n%}bc%y(]% 0x0-1 8-naphihyridin-1(4H)-yl]-1,1"-biphenyl-4-

br onp cycl opropanecar boxyl 1 ¢ aci
Y”(%Fﬁﬁgﬁuﬁmeﬁfgﬁbnnphenyl)cyclopropanecarboxyl|c aci d
30 To a solution of est fromstep 1 in THE- MeOH
(4:1, 0.5M was added 2M and the mxture
was stirred at 50 . e gani ¢ sol vent
evapor at ed, aque idified with HJd 1N and the
acid extracted wlh The organi ¢ was washed
with brine, driedMNandNolvent evaporated to afford
2- (4- bronophenyl ) cycl opropanecar boxylic acid. -43 WD
2004/ 048374 PCT/ CA200 OL800 Optically active
precursors are obt ai Jy separation on chiral col um
(Chiral Pak AD) el uting wth Bgxane: Et OH or
hexane: i PrOH cont ai ni ng 0. 2§ A,
is using a chiral auxiliary as

AnothQ5gplternative

Prepared according to the procedure described in EXAMPLE 3, step 2 and 3 but using 3-(4-
iodo-phenyl)-3-methyl-butyric acid methyl ester (prepared according to the procedure
described in J. Am. Chem. Soc. 1948, 70, 370) as starting material. Flash chromatography
(CH,Cl2:EtOAC, 40:60, 2% AcOH) afforded the title compound as a white solid.

'HNMR (500 MHz, DMSO-dq): §9.75 (d, 1H), 8.82 (s, 1H), 8.78 (dd, 1H), 8.72 (dd, 1H),
7.94 (s, 1H), 7.86 (d, 1H), 7.68-7.60 (m, 2H), 7.66 (d, 2H), 7.57 (d, 1H), 7.49 (d, 2H), 2.88
(m, 1H), 2.60 (s, 2H), 1.40 (s, 6H), 0.76 (m, 2H), 0.55 (m, 2H).
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Step 1:

(trans)-3-(4-Brono-phenyl)-1-imdazol - 1-yl - propenone
waoo0a/0es3rut i on of (trans)-3-(4-brono-phenyl ) acPgi/Ca2003/001800

acid (1.0 eq) in toluene (0.2M was added CDI (1.5

eq). The m xture was stirred for 3h at A The

resulting precipitate was isolated by 10 filtration

to afford the title conpound as a white solid. Step 2:

(trans)-3-[3-(4-Brono-phenyl)-acryl oyl ]-4-net hyl -55-phe

nyl - oxazol i di n-2-one A m xture of

3-(4-bronn-pheny|)-1-inid%&%hﬂaﬁ§¢-propenone (1.05 eq)

fromStep 1, (4R 5S)- 15 . .

{3 (tij[CWfP@rquﬂaﬁyn%@WWBJ&X&%W@WWIH (440eq}- 1 Jrbiphenyl-4-

y1 }{hryHroxgRiaetic &l Et 3N (1.2 eq) in CH3CN (0.2M was
refl uxed overnight. The resulting m xture was cool ed
tort, filtered on a padof Osiliga gel and
concentrated. Crystallizatio ig)ﬁéxane:EtCO af f orded
the title conmpoungas tensolid. 20 Step 3:
(trans)-3-[2-(4-B bnn-phe | ) ciicl opr opanecar bonyl ] - 4- m
et hyl - 5- phenyl - oxa A dine 2-one To a sol ution of
(trans)-3-[3-(4-brono-phenyl)-acryl oyl ]-4-net hyl - 5- phe
nyl - oxazol i di n- 2- one Step 2 and Pd(OAc) 2
(0.05eq.) in THE (0.2 5 added portionw se CH2N2
until the 25 reacti onXxaa8 ~cgw ted{)NNR of aliquots
noni tored the reaction. The tingym xture was
concentrated and flash chromatogrs égx:EtCAc ;
3:2) to afford the two separate ereoi soners.
Each di ast ereoi sonmer were submittedideparately to next
procedures to afford the (+) and (-) enantioners of
EXAVPLE 1. 30 Step 4:

2-(trans)-(4-Bronophenyl cl.opro lic agi )
Propacd GOPMINORS IR RTGALE GHrruba 76 AL feppgy but using (4
broffbndanteli®acidl) asvdsting deterlal MashZhoraatograhy (GHLCLE:MeOH, 9:1 to 8:2)

theﬁn élifﬁt 1%%1?1}1%’2&%8 {g’tglln%) \%%o%tuﬂ:xtil’l@-fz&z?lezh%%gg%jétgég%%rc'ation to afford the
titlPCRABARAC3 A00®00lid| N, the organi ¢ sol vent evaporated
1 ARt ARgH | L Si j I [ adh
H org an@go was a&%@ﬁeéggw S‘tj%(?IS\IS%HSIS}?N‘g Egé)ésnl}% 2 e}?o( r(‘]f%- i fn%)c’zl 8.74 (dd, 18,
7.9348dls7 BAYBASDwEY 2 (2RI TV & AHY (e Hidy 7.64i (@nlH), 7.52 (d, 2H),
5.08(han( 3952 906, QHYNBE 0GR (hACH) WasH-vas ed2hy.i ne,
dri ed and sol vent evaporated to afford (+) or
(-)-(trans)-2-(4-bronophenyl)cycl opr opanecar boxylic
acid as a white solid.
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5 Step 5:

2-(trans)-{3" -[3-[(Cycl opropyl am no) car bonyl ] - 4- oxo- 1,
w@200aphsshyri di n-1(4H) -yl ]-1,1" - bi phenyl -4-yl PCT/CA2003/001800

cycl opropanecar boxylic acid A m xture of

NAPHTHYRI DINONE 3 (1.0 eq), 2-(trans)-(4 10

br onophenyl ) cycl opr opanecar boxylic acid (1.2eq.) from

step 4, Na2C3 (3.5 eq; 2Min H20), Pd(QAc)?2

(0.05eq.) and PPh3 (0.15 eq) in n-propanol (0.1M was

our ed i n WZ? o and oxtr KON R el One (2x) . The
1P RS er B Ssn FbREHSa Ei -AERISREM e B e

ynchﬂomﬁpm@cabhyﬂtckQKHZ Et CAc, 50:50, 2% AcOH) afforded
the title compound as a mhlte 15 solid. Another
alternative is an enant|@sel tivescycl opropanation
using for exanple a hira
| i gand/ copper co azdhcetate (Evans et al
J. Am Chem Soc. Tb6).to prepare
optically active et
2-(trans)-(4-bronophenyl
20 4-bronostyrene. Sel g
of cis and trans isone
trans ester) gave
2-(trans)-(4-bronophenyl)cycl
and et hyl
2-(cis)-(4- bronnphenyl)cyclopropanﬂikrbgiblate whi ch
can be used in EXANPLE S -45 WD 2004/ 048374

PCT/ Cﬁ%(é)OB/ Og gr%
Step Ll prenapsety W 8“‘10%‘368 B F] 4- 0x0- 1, 8- napht hyr |
din-1(4H)-yl]-1,1" - bi phenyl -
A RO APABES BRI ¢ e8, tatrol}lo’é{ﬂ&o%ané Shep, L
befzyltrietnymcnibmehinside 1913 eqindya@p 28 GcdMoxas hetied to 50°C for 18h.
The mixture was cooled to rt, quenched with HC] 5% and diluted with ether. The combined
organic extracts were washed with brine, dried over MgSO,, filtered and concentrated. Flash

cycl opropanecar boxyl ate from
e hydrolysis of the mxture
h LiOH (1 eq based on the

arboxylic acid

chromatography (hexane:EtOAc, 95:5) afforded the title compound.
Step 2: 1-(4-Bromophenyl)cyclopropanecarboxylic acid

A mixture of nitrile (1 eq) from step 1, NaOH 25% (12 eq) in EtOH (0.5M) was heated to
100°C for 5h. The mixture was cooled to rt, quenched with AcOH and diluted with ether. The
combined organic extracts were washed with brine, dried over MgSQy, filtered and
concentrated. Flash chromatography (hexane:EtOAc, 90:10 to 50:50) afforded the title

compound.

Step 3: 1-{3-[3-[(Cyclopropylamino)carbonyl]}-4-oxo-1,8-naphthyridin-1(4H)-yl]-1,1'"-
biphenyl-4-yl}cyclopropanecarboxylic acid
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To a m xture of 3-bronoci nnam ¢ acid and Pd(OAc) 2
(0.05eq) in nethylene chloride (1M at O0C was added
waolc@pmises a sol ution of CH2ZN2 in ether until tP€T/CA2003/001800

reacti on was conpleted by NWR analysis. The m xture

was filtered through a plug of silica gel and
concentrated to 10 afford the title conpound. Step 2:

2- ( 3- Bronophenyl ) cycl opr opanecar boxylic acid To a

sol ution of ester fromstep 1in THE-MeOH (4:1, 0.5M

PreffiRa At Byt Mhadtb it X ANPTE" S AR veipe acid from

stepQuasosisrting smaieiidi filashl chvamdiogi@phyl (CEHd Me®R.CcP2) afforded the title
Co,ﬁggur,,g%g ?lgvh‘i‘ﬂe h(lft OQAc (3X). The organic was vvashed W th

) and sol vent evaporated to affo
H NNIB-60Q Mineasgionevior op P SRdee E-B6% (4, clfacf386 (St]é'B 8:79 (dd, 1H),
8.74- ﬁarﬁmﬁ)sdo?s (k2] [qulnpjwmﬁ amsrsqhaampnyéﬂ (&H Q¥p; 152 (d, 2H),

29?@8{3&%@%% ot Sl 2 Azt

4220, A @%‘io?’st,im 0.62-0.59 (m,

2HNAPHTHYRI DI NONE 3 (1.0 eq), acid fromstep 2 (1.2 eq),
Na2CB (3.5eq.; 2Min H2O and PdCl2(dppf) (0.05 eq)

in n-propanol (0.1M was %&t@ﬂ%t 90C for 3h. The
m xture was cooled to rtEt% with HCO and

e,conbi.ned ani.c 2 a -

2- G L T ot S pe oY By S0 S ARy i LR L g piohen-
4-ytioncleptopanesarborylasdvid - 46 WO 2004/ 048374

PCT/ CA2003/ 001800 chromat ogr aphy (CH2C12: Et OAc: NHACH,

75: 25: 2 5) afforded the co und as a white

solid. "H NMR (500 8 ppmO0.61 (m 2

H 0.80 (m 2 H I HN.52 (m 1 H 2.01 (m
1H 2.54 (m 1 H , JE11.35, 3.47 Hz, 1 H

7.25 (d, J=8.20 HzNf 7.43 (t, J=7.57 Hz, 1 H)
7.63 (m 4 H 7.75 (t, JE7.88 Hz, 1 H) 7.95 (d, J=8.20
Hz, 1 H) 8.04 (s, 1 H &7 J=4.41, 1.89 Hz, 1 H)

8.80 (dd, J=8.20, 1.89
(s, 1 H. EXAWPLE 3 10

"-[3-[ (Cycl opropyl am no) car
din-1(4H) -yl ]-1, 1" - bi phenyl -
acid

Sot H 976

pbX0- 1, 8- napht hyri
et hyl pr opanoi c

Step 1: Methyl 2-(cis) -3-(4-bromophenyl)prop-2-enoate

To a solution of bis(trifluoroethyl)(methoxycarbonylmethyl)phosphonate and 18-Crown-6
(5eq) in THF (0.05M) at —78°C was added KHMDS (leq, 0.5M, toluene) followed by 4-
bromobenzaldehyde (1eq). The reaction mixture was stirred at —78°C 1h, quenched with a
saturated ammonium chloride solution and diluted with ether. The combined organic extracts
were washed with brine, dried over Na,SOy, filtered and concentrated. Flash chromatography
(Hexane:EtOAc; 9:1 to 7:3) afforded the title compound.

Step 2: Methyl 2-(cis) -(4-bromophenyl)cyclopropanecarboxylate
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OOH NNOH o Step 1: Methyl

2- (3-bronophenyl ) - 2- net hyl propanoate 15 To a sol ution
wobkookiok#sDE (1M THF, 2.1 eq) in THE (0. 06M waBCHdGA2@3/001800

met hyl 3- bronophenyl acetate (1 eq). After 15 min, M

(4 eq) was added and the reaction mxture slowy

warnmed to rt and stirred for 18h. The m xture was

guenched with HO 10% diluted wth EtOAc, washed

with HO 10% brine, dried and sol vent evaporated

Fl ash chromat ography (Hexane: Et QAc:, 95:. 5) affao
To praxiury plestes ﬁ@guﬁ@p 12@(& g@@ﬁgz (0.05eq) in methylene chlonde (1M) at 0°C
wagadd@d EEW&H‘@MMOTQOMNZ iR eRARMIIGh&fiabiokOwas Sdh été@By NMR

anafyois osh GoRBIE Ry (PEREsRRar DABL W70 S Eompouns

for I'h. The organic sol vent evaporated, aqueous was

s Y8 R R BT T RO Rl .1
bipbenydriyd } cyaloprapshesdrboixylateor i ne, dried and sol vent

evaporated to afford the acid. Step 3:

2-{3" -[3-] (Cyc] opr opall am no car bon |.]-4-0xo0-1, apht h
Preyaqeé,agcorglmgbto ying prpcgdure dessriged L]JE 3, step 3 but using ester from
Exanaplem RydpPx apafing @aletlalA ’l'hé(btUd&ctO\fva NoifledYy BaddMohatography

(he%mqo%t%q 6;4:93» %r og;}%g ‘%ré’%fhg%ﬁf:{\lﬂﬁf and (18012%10% By filtration to

afféd (tAC) 2{dPigBANa af @ wdBteasglid.i n n- propanol (0.1M was
stirred at 70-90C for 3h. The m xture was cool ed to
rt, ?uenched with HOJ and diluted 10 with Et OAc.

StepdiBipiet! Dl elopxenyiarigoisarbenidd HeQ- wtnﬁpiﬁhm@n-l(w)—yl] -1,1-

bipHeA B d.- 1oyg)%Qﬂecargdx 11@5@3 and concentrated. Flash
pg r}grra}tqg(g?aphy CH2C12: MeOH, 99:1) afforded the title

conpound as a mhlte SO|Id
To a solution of ester in THF-EtOH (1:1, 0.05M) was added LiOH (5 eq, 2M) and the mixture

was stirred at 60°C for 4h. The mixture was cooled to 1t, extracted with ether. The aqueous
was acidified with HCI 1N and the acid extracted with EtOAc (3X). The organic was washed
with brine, dried and solvent evaporated. The residue was stirred vigorously in

CH,Cly/hexane/acetone and isolated by filtration to afford the title compound as an off-white
solid.

"H NMR (500 MHz, DMSO-dq): & 11.88 (brs, 1H), 9.75 (d, 1H), 8.80 (s, 1H), 8.79 (dd, 1H),
8.74 (dd, 1H), 7.95 (s, 1H), 7.87 (d, 1H), 7.63-7.70 (m, 4H), 7.59 (d, 1H), 7.35 (d, 2H), 2.89-
2.93 (m, 1H), 2.62 (dd, 1H), 2.04-2.09 (m, 1H), 1.31-1.35 (m, 1H), 0.77-0.87 (m, 2H) 0.56-
0.59 (m, 2H).

The optically active diastereoisomers of EXAMPLE 8 can be isolated separately by
chromatography using chiral column; for example Chiral Pak AD eluting with hexane:EtOH
or hexane:iPrOH containing 0.2% TFA.

Alternatively, the optically active intermediate can be obtained as follow:
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1H NMR (500 MHz, acetone-d6): d 11.0 (s, OH), 9.76 (s,
NH), 8.95 (s, 1H), 8.74 (dd, 1H), 8.71 (dd, 1H), 8.02
WO 2004048374 7. 88 (d, 1H), 7.81 (s, 1H), 7.72 (t,PAFCA2003/001800

7.65 (m 2H), 7.58 (dd, 15 1H), 7.46 (d, 1H), 2.94

(m 1H), 1.61 (s, 6H), 0.77 (m 2H), 0.58 (m 2H). M
+ESI Q (Mtl) 468.3 EXAMPLE 4 20 2-{

"-[3-[ (Cycl opropyl am no) car bonyl ] - 4-oxo-1,8-naphthyri
din-1(4H) -yl ]-1, 1" - bi phenyl -4- vyl - 2- met hyl pr opanoi c

.aG| OH, N 00 -4 2004/ 048374
(C@%FE%I%‘?&R?PSM%gngé%?’%BVQ&%%| ng to the procedure
descri bed in EXAMPLE 3, but using 4-

To bJSSH‘PB{J S %f%earﬁf%r? éﬁﬁ?ﬂ%t@'{% 'Eﬂ;lg?ggf élg[b A)wai\gc%sg;a LiOH (3 eq, 2M) and

theghixprelwas stieed attS08C domiho hel orgenia salviehewaodvagoratel, thivRgueous layer
W&% é&&fl}ibmnh%glg Gha ¢ a%1d7é(t1%gte Yy ﬁ%ﬁ&flﬁg(g %:@ irﬁ?neégrgamc
extyactsovqrg Washgd wih bigoer dsd e e‘@mrateﬂ t3ffoR 24244) 2.88
brc{nle?'Ehéﬂﬂ)cydloﬁﬂ aig@arbRkilic £id 70ftBalls BtivinRPmédhtedbre obtained by
sepgeatiP o Ry ol P Rl B B SO A T
~din-1(4H)-yl]-1, 1'-biphenyl-4- 10 yl
Ano%e%{ﬂdtggﬂmﬁgcfﬁ&h gux%lgy |5.|S fA\Illou/s,

Step 1: (cis)-1-{[2-(4-Bromophenyl)cyclopropyl]carbonyl } -1 H-imidazole

To a solution of (cis)-2-(4-bromophenyl)cyclopropanecarboxylic acid (1.0eq.) in toluene
(0.2M) was added CDI (1.5eq.). The mixture was stirred for 18h at 50°C. The solvent
evaporated, the resulting residue stirred vigorously in hexane/CH,Cl,, filtered, the filtrate
évaporated to afford the title compound as a white solid.

Step 2: (cis)-3-{[2-(4-Bromophenyl)cyclopropyl]carbonyl } -4-methyl-5-phenyl-1,3-
oxazolidin-2-one

A mixture of (cis)-1-{[2-(4-bromophenyl)cyclopropyl]carbonyl }-1H-imidazole (1 eq) from
Step 1, (4R, 55)-(+)-4-methyl-5-phenyl-2-oxazolidinone (1.2 eq) or (-)-isomer and DBU

(added at 0°C, 1.2 eq) in CH3CN (0.2M) was stirred at 0°C for 4h. The solvent evaporated
and residue purified by flash chromatography (Hexane:EtOAc; 100:0 to 80:20) to afford each
diastereoisomer.

Step 3: (cis)-2-(4-Bromophenyl)cyclopropanecarboxylic acid
To a solution of amide (either (+) or (-) isomer) from step 2 above) in THF-H,O (4:1, 0.5M)
at 0°Cwas added LiOH (1.6 eq, 2M) and H;0; (35%, 4 eq). The mixture was stirred at 0°C

for 4h. The organic solvent was evaporated, the mixture extracted with CHyCl,, the aqueous
was acidified with HCI 1IN and the acid extracted with EtOAc (3X). The combined organic
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O Prepared according to the procedure described in
EXAMPLE 3, step 2 and 3 but using 3-(4-

WO odapssenyl ) - 3- met hyl -butyric acid nethyl estBCT/CA2003/001800
(prepared according to the procedure 15 described in
J. Am Chem Soc. 1948, 70, 370) as starting material.
Fl ash chromat ography (CH2C12: Et QAc, 40: 60, 2% AcCOH)
afforded the title conpound as a white solid. 1H NWR
(500 MHz, DMSO-d6): 6 9.75 (d, 1H), 8.82 (s, 1H), 8.78

ext%&g%w% %ed7\%§éb%ghe7 ]dg)gd (nac? s@ﬁﬁng %S?apé)}.\;gt?d to E%r((i gl.}hej;gg-) or (-)
optienlly 2¢fjve (21538~ (4(hrpm@p1)e,ny]2c:}@0)p(c@angqa;box‘yhd®c1@s 6H) ,

0.76 (m 2H), 0.55 (m 2H). 20 -49 WO 2004/ 048374

PCT/ CA2003/ 001800 EXAMPLE 6
Angther altqrpat)elippt @wrlas(ﬁl%y%w%mﬁgmmuow%nafcgﬁwpws lypig-oxazoline
chigh] iﬁcﬂ‘é‘@pp)éf &cml 18x aftd @hLYéd(EVins ae( E1Y dj gwm@;%t 5éc. 1991, 113,

are ac

72413 8&%’6?6 SERTENS ?fglaa SFWP%@MEQQWB‘BW Syclogy P%@F%Boxylate from
4-Hrdmodiyren® rrﬁsﬂek&iwemyémlﬁ;js ciishesmacrtmnel’dﬁ civednéttads isoleA®hh LiOH (1 eq

bas%ﬁ 95@59%‘63}%@ a&?i% ous 1%@@%%@%@ oxglgc acid (used in

EX;@SP&E dol any theidesirest qﬂm}ﬁ Zt(gls%rﬁ- Qphenyliqytclloem@mq@@tbnuylate
as a white solid. 10 1H NVR (500 WHz, acetone-d6): S

9.75 (d, 1H), 8.83 dd, 1H), 8.74 (dd,
1H), (7.97H)(s, 1H),(§ 89 %A%%67 73 (sz, 2H) , (7.70

5-{(BL3- & clopropPakith)cabnyl]l4-810-1 $-nabfihyrifim & 4fHy1121L 1 Biphenyl-4-
y1}-2,2-dimethyl-1,3-dioxolane-4-carboxylic acid

send

Step 1: Ethyl 3-(4-bromophenyl)-2,3-dihydroxypropanoate
Following a procedure described in J.Org.Chem, 1992, 57, 2768, using ethyl 4-
bromocinnamate as starting material. The residue was purified by flash chromatography

(Hexane:EtOAc; 50:50) to afford the title compound.

Step 2: Ethyl 5-(4-bromophenyl)-2,2-dimethyl-1,3-dioxolane-4-carboxylate

-55 -



10

15

20

25

5.03 (s, 1H), 2.92-2.90 (m 1H), 0.80-0.77 (m 2H),
0.59-0.56 (m 2H). -50 WD 2004/ 048374
wWEOOA3003/ 001800 EXAMPLE 7 1-({ PCT/CA2003/001800
"-[3-[(Cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
din-1(4H) -yl ]-1, 1" - bi phenyl -4- vyl
}cycl opropanecarboxylic acid OOH NNOOH 5 Step
1. 1-(4-Bronophenyl)cycl opropanecarbonitrile A mxture
of 4 bronnphenylacetonitrile (1 eq),
brormoihl oroet hane (1

A %hﬁl@g) of Aiod{1eyn sermb A} emhie ﬁq:eéwm@ 20, dimethoxyprenael$ spgnd pTsOH
(0.¢ wx@%nhe@bm £droth5 OefsO¥vediBhas evap@atdt Xthb Fid@Hissolved in EtOAc

0 HC15% and diluted with . .
an e il I Gosely Hik g b ket £ b paheqatfiine, dried over
NalQ hfiberedend CkﬁnoedtralwcérFlb/@ﬁﬁﬂomﬁﬂogltaﬁhy? theamgk:EtOAc, 95:5 to 85:15)
n t chr omat ogr aphy (hexane: Et OAc,
aff@‘@?@%@g@? nglggﬁ{“ﬂe title conpound. Step 2:
1- (4- Bronmophenyl ) cycl opr opanecar boxylic acid 15 A

Ste 3XEH{r¥?5qf&p-g&%a Aipr&ﬂ‘ylﬁ'ﬁl)n ic'éfU@n?lt]—leoﬁo 1 %ﬁ?g&& YRamyy13-1,1-

100C f
blph?%ﬂrsé}%dmséd Yrooxplangrteatiogyal t h AcOH and

diluted with ether. The conbined organic extracts

wer e i.ed,over t
AR T Navah IO L 05 s P Hoa e L 6 R0 2.5
2Moi: Hy0) taod BO(GAY),@hiR)s (BaS edyén DINIF-,Cc@idMLuwas StRBASt 8Q°C for 4h.

Thgmnftgﬁe vza colo%egrt% Fr)ty él#lecrl] \g t(}:laErt Ac Tlfl}ltered thrfu§h Cehtﬁ \ﬁ/ashed with

EtQhe)- jl’(nq IrEapiq exjragts wesg Wﬁw |w114:L lgnne} dried over MgSO4, flltered and
corf¥ft- AR, OPadeaR6RM¥abRy Bfekshe: @D Ac, 30:70) afforded the title compound as a

white solid.

Step 4: 5-{3'"-[3-[(Cyclopropylamino)carbonyll-4-oxo-1,8-naphthyridin-1(4H)-y11-1,1'"-
biphenyl-4-y1}-2,2-dimethyl-1,3-dioxolane-4-carboxylic acid

!
To a solution of ester from step 3 in THF-MeOH (1:1, 0.5M) was added LiOH (3 eq, 2M) and
the mixture was stirred at S0°C for 15 min. The organic solvent evaporated, aqueous was
acidified with HC1 1N and the acid extracted with EtOAc (3X). The combined organic extract
was washed with brine, dried and solvent evaporated, the residue triturated in hexane/ether
then isolated by filtration to afford the title acid.
'H NMR (500 MHz, acetone-dg):  11.4 (brs, 1H), 9.76 (d, 1H), 8.97 (s, 1H), 8.79 (dd, 1H),
8.75 (dd, 1H), 8.02 (t, 1H), 7.94 (d, 1H), 7.83 (d, 2H), 7.76 (t, 1H), 7.60-7.68 (m, 4H), 5.27
(d, 1H), 4.40 (d, 1H), 2.95-2.99 (m, 1H), 1.58 (s, 3H), 1.53 (s, 3H), 0.79-0.82 (m, 2H), 0.59-
0.63 (m, 2H).
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WD 2004/ 048374 PCT/ CA2003/ 001800 Prepared accordi ng

to the procedure described in EXAMPLE 3, step 3 but
waoising4ssci d from step 2 as starting material . pE/aabo3/001800

chromat ogr aphy (CH2C12: MOOH, 98:2) afforded the title

conpound as a white solid. 1H NWR (500 MHz,

acetone-d6): 8 9.92 (d, 1H), 9.77 (d, 1H), 8.96 (s,

1H), 8.79 (dd, 1H), 5 8.74 (dd, 1H), 8.00 (s, 1H),

7.76-7.72 (m 3H), 7.65 (dd, 1H), 7.61 (dd, 1H), 7.52

(d, 2H), 2.98-2.94 (m é%[%hﬁq 1.58 (m 2H),

1.25-1.22 (m 2H) 082 9 0.62-0.59 (m

G aNh { &) h (4ED-y1]-1.1"biphenyl-3-
-G U ey eP TR P ﬁm&?mp EP:/&Q‘& YRRt TRy
yl} eljctoptépbinearbdxylic beidoi phenyl - 4-yl }

cycl opropanecarboxylic acid OOH N N OOOH Step 1:

Met hyl 2-(cis) -3-(4-brdaoph@nyl) prop-2-enoate 15 To a

sol ution of

bi s(trifluoroethyl

and 18-Crown-6 (

KH MDS (leq, 0.5M

br onobenzal dehyde (1leq).

stirred at -78C 1h, que#

amoni um chl ori de solu

conmbi ned organi c extracks

dried over Na2SO4, filtered 3 once trated. Flash

chromat ogr aphy (Hexane: Et OAs 71 tP7: 3) afforded

the title conpound. Step 2: Methyl 2-(cis)

- (4- bronophenyl ) cycl opr opanecar boxyl ate -52 WO

2004/ 048374 PCT/ CA2003/ 001800 To a m xture of ester )
Prepeesth gceqrdingaria Per CRipedur®. deeghed nitneilpMIE 7, but using 3-
bronfipRehfscetMhilat adCstarting  material. The residue was purified by flash
chromatography (CHCl;:MeOH, 96:4), triturated in hexane/CH,Cl, and then isolated by

filtration to afford the title compound as a white solid.

'H NMR (500 MHz, CDCls): & 9.88 (d, 1H), 9.06 (s, 1H), 8.79 (dd, 1H), 8.69 (dd, 1H), 7.70
(d, 1H), 7.60-7.52 (m, 3H), 7.49 (4, 1H), 7.44 (dd, 1H), 7.39-7.30 (m, 3H), 2.95 (m, 1H), 1.65
(m, 2H), 1.25 (m, 2H), 0.82 (m, 2H), 0.65 (m, 2H).

car bonyl met hyl ) phosphonat e
bl 05M) at -78C was added
€) foll owed by 4-

The reaction m xture was

ed with a saturated

and di I N/ed with ether. The
ith brine,

A
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was added dropw se a solution of CH2ZN2 in ether until
the reaction was conpleted by NMR analysis. Flash
wa@ booanessogr aphy (Hexane: Et OAc; 100: 0 to 90: 10) pef/cacaamdo1800
the title conmpound. 5 Step 3: Mt hyl
2-{3" -[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht h
yridin-1(4H)-yl]-1,1" - biphenyl-4-yl }
cycl opropanecar boxyl ate Prepared according to the
procedure described in EXAMPLE 3, step 3 but using
ester from Exanple 8, step 2 as starting material.
The product was purified ¥PEEn Ichr onat ography 10
csyhexane Et OAc,. 60:40), then vjgorous stirri g ‘
@R@rﬁe{/%{%&méﬁwopﬂémm%b%vﬂﬁ PEQ-ASrasphihym @rﬂéﬁ&yll -1,1-

biph&8,1 4l §1} © T emamneycBsrépanbdat x5t held Step 4:

pZé}?Im sj)EI}{S' [3 IFB? ?o%)ropyl am§no)car bonyl ] - 4- oxo-1, 8-
napht hyridi n-1(4H)-yl]-1Q1' -O
bi phenyl - 4-yl } cycl opr opajeca bzﬁﬁc acid 15 To a
sol ution of ester 0. 05M was added
LiOH (5 eq, 2M a turél was stirred at 60C
for 4h. The m xtur s[q oled to it, extracted with
et her. The aqueous was acidified with HO 1N and the
acid extracted wth Et Q8 3X). The organi c was washed
with brine, dried and ent evaporat ed. The residue
was stirred vigorously e DLex@hke/ acet one and
isolated by filtration to af itle conpound as
an off-white solid. 1H NWR DVBO-d6): S
11.88 (br s, 1H), 9.75 (d, 1H), 8.80
(dd, 1H), 8.74 (dd, 1H), 7.95 (s, 1}
7.63-7.70 (m 4H), 7.59 (d, 1H), 7.35 (d 2H), 2.89-
2.93 (m 1H), 2.62 (dd, 1H), 2.04-2.09 (m 1H),
1.31-1.35 (m 1H), 0.77-0.87 (m 2H), 0.56- 25 0.59

Stepriy t2HButyl kE)elr(4-bmitopheryl - 2-eyatiopmipe?-endatoner s of
EXAMPLE 8 can be isol ated separately by
chromat.ogr aphy using chiral colum; for exanple Chira

A miguraof driemabenzaidaiiex hae: =Pl cyanorsetagaid ambNH@Ac (1eq)in
berzend @Mt Was RBYEI. witilel efmdRinigWedtdr, wiktih@ Depi-Seak trip. The mixture

Wag g%é{(\;/cg I n;ﬁfu%ﬁ%% @ﬁ@gl%tat%ldn%ge ?ae cgmlpgl\llgd wa;%lg’olgt\le)d after

filtration as a white solid.

Step 2: tert-Butyl 3-(4-bromophenyl)-1-cyano-2,2-dimethylcyclopropanecarboxylate

Following a procedure described in Tetrahedron Lett. 1985, 1923, a mixture of 2-nitropropane
(1 eq), K5COs (1 eq) and ester from step 1 (1 eq) in EtOH (1.2M) was stirred at 100°C in a
close bottle for 3h. The mixture was cooled to rt, diluted with EtOAc, washed with a NH,Cl
sol., brine, dried over MgSQ,, filtered and concentrated. Flash chromatography
(hexane:EtOAc, 95:5) afforded the title compound as oil.

Step 3: tert-Butyl 1-cyano-3-{3'-[3-[(cyclopropylamino)carbonyl]-4-0x0-1,8-naphthyridin-
1(4H)-yl1]-1,1'-biphenyl-4-yl1}-2,2-dimethylcyclopropanecarboxylate
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(cis)-2-(4-Bronophenyl)cycl opropanecar boxylic acid To
a solution of ester fromstep 2 in THE- MeOH (4:1,
wa@ 2848886 added LiOH (3 eq, 2M and the m Xt BCECA283/001800
stirred at 50C for 1h. The organi c solvent was
evaporated, the aqueous layer 5 was acidified with
HCO IN and the acid extracted with EtQAc (3X). The
conbi nedor gani ¢ extracts were washed with brine, dried
and evaporated to afford 2-(4-

bro phem/l cygl opr oganecar_boxyl Ic acid. Optical I%/ ,
Prepared\AScomingr el Rtsedife descabehimBd Y LE dpatentd AL Bying ester from
step i MTak resdduenmas(gufifiedby Rath ARDmbiskRgh eredmes: BIgAT, 662018 30:70).

with 0.2% TFA) 10 Another alternative is using chiral

auxiliary as follows, Step 1. (cis)-1-{

Stegil'gzk (1‘G)BTIO@WWQCYdVFﬂOPﬁHmM)QwWMWbXC}'l Behaphthyaizol B(4.H)-yl]-
L e A B RS IHE oy ¢ aci o
(1.Ceq.) in toluene 15 (0.2M was added CDI (1.5eq.).
Thd BRerMrorh Wfe 3Va%q$ td CHEE, TPA-DRIS .23 9@2&@%3%@1{%@ Q{rt for 48h. The

e\(lanrat ed, the resulting residue stirr vigorously
volatileh e &) eppiesed, theietidietinupted m piherprd thepaiselieddry filtration to
afford thé fie dorhpeunidids laavigenprdnd as a white solid. Step 2:

1 IS )y 235 2-( 4- Br on vl )GYC ro ]
HNRId g ol I8 e s SR RO 2 B 5 15 e, 1,
8.0gf(t, 1H), 7.92 (d, 1H), 7.81 (d, 2H), 7.73 (t, 1H), 7.64 (dd, 1H), 7.59 (dd, 1H), 7.51 (d,
i -fh2 C 0 ] I

2HI§,d%£% ﬁ'ni 1?1;_), 26.8;&5%, VTP gfsgéé)ls@j( 14%@ (OB J T QR 0 58,

5S) - (+) - 4- net hyl - 5- phenyl - 2- oxazol i di none (1.2 eq) or

(-)-isomer and DBU (add&XANPBE 121.2 eq) in CH3CN

ép. ZI\/& was stirred at OC for 4h. The sol vent
2-{gvipli¥-selepropylapynp)saskonyliet-pre-i Brraphhyrifling b@H)-y1]-3-fluoro-1,1'-
bipB&K 1 cmﬂfddpah&&mﬁ liERGAC; 100:0 to 80:20) to

paffor E%Eh iasteregi somer. Step 3:

(cis)-2-(4-Bronophenyl Y@ycl Qpr opanecar boxylic acid 30

To a solution of amde [(eit er%ﬁor (-) isoner) from

step 2 above) in : .5M at OCwas added

LiOH (1.6 eq, 2M (3% 4 eq). The m xture

was stirred at O The organi c sol vent was

evaporated, the m xturel extracted wth CH2Cl 2, the

aqueous was acidifie i IN and the acid

extracted with Et QAc The conbi ned organic -54

WD 2004/ 048374 PCT/ : « :

F O

Step 1: Methyl 2-(4-bromo-2-fluorophenyl)cyclopropanecarboxylate

To a mixture of 4-bromo-2-fluorocinnamic acid and Pd(OAc); (0.05eq) in methylene
chloride (1M) at 0°C was added dropwise a solution of CH,Nj in ether until the reaction was
completed by NMR analysis. The residue was purified by flash chromatography
(hexane:EtOAc, 100:0 to 70:30).
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25

extracts were washed with brine, dried and sol vent

evaporated to afford either (+) or (-) optically
wa@edwessf<i s) - 2- (4- br onophenyl ) cycl opr opanecar bPORZAR@®3/001800

acid. Another alternative is an enanti osel ective

cycl opropanati on using for exanple a bis-oxazoline 5

chiral |igand/ copper conplex and di azoacetate (Evans

et al. J. Aln. Chem Soc. 1991, 113, 726).to prepare

optically active ethyl

4-b henyl ! box
Sten 20 b Uyt b CBAPELRY ey Y BTy Dot PR PHIAE il (4113

fluiost, Fn?pﬁér@pﬁ -yl 129EBprophitclabbtael eq based on trans
| soner) gav

2-(trans)-(4-bronophenyl)cycl opropanecar boxylic acid
A 101x5@d of NAFEKAWVPRIDINOSEG (1 lteeqlesior édmettey | (1.3 eq), Na,COs (3.5 eq;

21\@%%:@?@ ) _({)20 {H)(%heecﬁ%ha ﬁ"&l (%WSQ%%I%&S?’ t(f&eeq) 19 n-propanol
(0.BVD) A@s Byt atcidr 8H¢ Ifand -Ab.) The bbripte] was-aopted o 8, peyyhd inyyiter and
extfz{cﬂad%gtﬁi %l (Z’IXilTh@b@fH ¥ ofbanitlextracts were washed with brine, dried
|ox ane-4- car boxy %c ?IEC(V> Ab

ovay Ng250y, f(_l)te@; gnd cpgcag{r@?g 1 Flash ﬁg)qomatooraphy (CH;CI,:EtOAc; 90:10)
affSrded tHy tamEfdReIdyhd.- 2, 3- di hydr oxypropanoat e Fol | owi ng a

procedure described in J.Og.Chem 1992, 57, 2768,

usi ng ethyl 4- bronoci nnamate as starting naterial .
Stepite 2F(a$hsju{é‘-[/%B(Cpclpprfopgakanih}o)édrh@wleQnﬁt%gmﬁWdim O(4H)-yl}-3-

ne: ; : title conpound.

ﬂu%f&?%ﬁp%ﬁ yl }5:901581)@5&(;@1%%1{!: dcitf mp

5- (4- bronmophenyl ) -2, 2-di et hyl - 1, 3- di oxol ane- 4- car boxy

Tol @&ﬁuudnf’@f é@@r%ﬁgﬂ/a%v%%?éb fiﬁrﬁgﬁzﬁgﬁﬁ)@lﬁ QM) Ak WHALINLIOH (5 eq,

Zl\/ﬁ ar?gt'gﬁ ){15}%8%% %/tﬁg %‘Engeci as rtg)ﬂa 6B T?laﬁ_prg@@coaglvg’vg eygporated, aqueous was

acﬁiﬂel‘dr\edl AlcOH arfddthe 4bid ekinactsd i tinEtOues(386)aPhe atgedl,c wdsewashed with
bn{@s easndq g’cﬁ%\feeQIago'}atg&ng(l} . acqiuwggetgit %H %J,‘isiether and then

€ organi c was vvas
isothtédlly Hlreation a8 thef title comeppuad ds & ovltent r at ed FI ash

THAWRBHE WAL YDCHSX 80 sFHONG), oU% &, 119), 8F0l@Y, 11), 8.70 (dd, 1H), 7.71
(d, 1H), 7.63 (t, 1H), 7.60 (s, 1H), 7.46 (dd, 1H), 7.40 (d, 1H), 7.28 (m, 2H), 7.01 (t, 1H), 2.97
(m, 1H), 2.66 (m, 1H), 1.93 (m, 1H), 1.62 (m, 1H), 1.40 (m, 1H), 0.84 (m, 2H), 0.66 (m, 25).

Optically active (+) or (-)-(trans)-2-{3'-[3-[(cyclopropylamino)carbonyl]-4-oxo-1,8-
naphthyridin-1(4H)-y1]-3-fluoro-1,1"-biphenyl-4-yl }cyclopropanecarboxylic acid was obtained
using optically active (+) or (-)-(trans)-methyl 2-(4-bromo-2-
fluorophenyl)cyclopropanecarboxylate prepared according to procedure described in
EXAMPLE 29, step 5 to step 8.
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5 afforded the title conpound. Step 3:

Et hyl 5-{3" -[ 3-[ (cycl opr opyl am no) car bonyl ] - 4- oxo-1, 8-n
wa@pdoitloyssrei n- 1(4H) -yl ]-1,1' - bi phenyl -4-yl } PCT/CA2003/001800

-2, 2-di met hyl - 1, 3- di oxol ane- 4-car boxylate 10 A m xture

of NAPHTHYRI DI NONE 3 (1.0 eq), ester fromstep 2 (1.2

eq), Na2C3B (2.5eq.; 2Min H20O and Pd(QAc) 2(Ph3P) 3

(0.05 eq) in DM H20 (0.3M was stirred at 80C for 4h.

The m xture was cooled to rt, diluted with Et OAc and

filtered through Celite (washed wth EtOAc). The

organi c extracts were wa Yrine, dried over

MSHA, filtered and concentrated, Flash . . )
(i R Ol A SO -6 Foyra i ) (4Wey1l-L 1 biphenyl-
3-yijdytlepapapsditdx glsc &id 15 white solid. Step 4:

5-{3"-[3-[ (Cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht h

yridin-1(411)-yl1ll-1,1" ©®i phényl - 4 vyl
}-2,2-di met hyl - 1, 3- dj oxoj|ane 4-Nigébwyl ic acid 20 To a
solution of ester 3 NT TBF-MeOH (1:1, 0.5M
was added Li OH (3 |eq, nd Hhe nmixture was stirred
at 50C for 15 min. ani ¢ sol vent evapor at ed,
aqueous was acidified th HC1 IN and the acid
extracted wth Et CAc (3 The conbi ned organic
extract was washed w i ne, dried;and sol vent
evaporated, the residu 4 hexane/ et her
then isolated by filtration
25 1H NMR (500 MHz, acetone-d€ 4 s, IH,
9.76 (d, 1H), 8.97 (s, 1H), 8.79 (dA@, 1H)', 8.75 (dd,
1H), 8.02 (t, 1H, 7.94 (d, 1H), 7.83 (d, 2H), 7.76
Pre(fhxedlzl'd):corﬂin@O-gta. Gite g- pfocé&d}es Sae(szﬁb%d H;jin 11E'K5Al\/ﬂ’3 (-L@S&;j,but using 3-
195- 2, 1. S, , L. S, :
‘l’r"én%&‘%ﬁl%%y%?n% Sﬁéﬁ?ﬂ,‘g 81;?5@51-3%0. 63 (m 2H). -56 WO
H20dR/ (628 ¥z, RCaoaaZa0 3 D08 00s, 1ENARPE Es, 1611879 (d, 1H), 8.76 (d, 1H),
7.99 m%@ﬂ 2RERPYH3T, gh(}gg HOGIYH), 75 S5 Xl SRBPRIY 0 (m, 200,
2.69) (ddy Bilo grigpahi &ar b@k}l-§7c(°§cﬂﬁ)»d-@-ﬁ39 (m, 1H), 0.79-0.83 (m, 2H), 0.61
(br s, 2H).
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NNOH O5 Prepared according to the procedure
descri bed in EXAMPLE 7, but using 3-
whrarnpssenyl acetonitrile as starting material . p@eA2003/001800
resi due was purified by flash chromatography
(CH2C12: MeCH, 96:4), triturated in hexane/ CH2Cl2 and
then isolated by filtration to afford the title
conmpound as a white solid. 10 1H NWVR (500 MHz, CDC13):
6 9.88 (d, 1H), 9.06 (s, 1H), 8.79 (dd, 1H), 8.69 (dd,

1H), 7.70 (d, 1H), 7.60- 7.49 (d, 1H),
7.44 (dd, 1H), 7.39-7. 30Eg$ﬁ%\’[§£§]142 95 (m 1H), 1.65
2-(Se st J44E7aoPler) B u s GBIt O AR YR i 4H) 311 1-

bipHerPy-dno}cFelbrophechfboxgliomidpyl am no) car bonyl ] - 4- oxo- 1,
8-naphthyridin-1(4H) -yl]-1,1" - biphenyl-4-yl }
-2, 2-di net hyl cycl opr op@eca@boxy}:i c acid ccYY NNO

(2E) - 3- (4- br onophen yangpr op- 2-enoate A m xture
q)H t-butyl cyanoacetate (1
benzene (1M was reflux for

rt, diluted with hexane and
pound was isolated after
Skep 2: tert-Butyl
met hyl cycl opr opanecar b
OH

m xture 10 was cool ed
triturated. The titl
filtration as a [ d.,
3-(4-bronDphenyI)-i-cyano-z
oxyl at e

Step 1: N-Cyclopropyl-1-(3,5-dibromophenyl)-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
carboxamide .

Prepared according to the procedure described in NAPHTHYRIDINONE 2 but using 3,5-
dibromoaniline as starting material.

Step 2: Ethyl 2-[4-(trimethylstannyl)phenyl]cyclopropanecarboxylate

A mixture of ethyl 2-(trans)-(4-bromophenyl)cyclopropanecarboxylate from EXAMPLE 1
step 1, hexamethylditin (3.5 eq) in 1,4-dioxane (0.2M) was stirred at 60°C for 18h, solvent
evaporated and the residue purified by flash chromatography (hexane:EtOAc; 95:5) to afford
the title compound.

Step 3: Ethyl 2-{3'-bromo-5'- [3-[(cyclopropylamino)carbbnyl] -4-0x0-1,8-naphthyridin-1(4H)-
y1]-1,1"-biphenyl-4-yl }cyclopropanecarboxylate

A mixture of ester from step 2 (1.7 eq), dibromo from step 1 (1 eq), Pdy(dba)3 (0.05 eq) and
triphenylarsine (0.25 eq) in DMF (0.05M) was heated at 80°C for 2h. The mixture was cooled
to rt, diluted with FtOAc and water, the organic was washed with brine, dried and solvent
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15 Follow ng a procedure described in Tetrahedron

Lett. 1985, 1923, a mxture of 2-nitropropane (1 eq),
wWHK20aB44314 eq) and ester fromstep 1 (1 eq) in BCTEHA2003/001800

(1.2M was stirred at 100Cin a close bottle for 3h.

The m xture was cooled to rt, diluted with Et OAc,

washed with a NH4Cl sol., brine, dried over MgSH,

filtered and concentrated. Flash chromatography

(hexane: Et QAc, 95:5) afforded the title conpound as

' 2 ten. 3. - But = - 3-
evibdrpisa " IOR Rt bR bt R P g (GEBREAGRO: 99:1 10
904iOn to afferdtheytifle dondpoubilphenyl - 4-yl }
-2, 2-di met hyl cycl opr opanecar boxyl ate -58 WO

2004/ 048374 PCT/ CA2003/ 001800 Pr egmar ed according to
Stem& pitrasd{f-Breeor bEayleprexanpine)carbosyHist-gxo-b.gtnaphthyridin-

1(449)-1g- 168 beheh 1 dhebdestdug was purified by
(?Ig)agj% chr %t%ﬁé%&%ﬁ@a&e: Etxggc, 60:40 to 30:70).

Step 4: 1-Cyano- 3-{ ‘
To3d sdlBidn( afysico frommbloasrstep Bda MhTMYyle DI Ho® 2.1 ; (B85, roa Iy hps hdded LiOH
I N4 3 . o .
L I I [ 0 e
aqpedud Wiseackskifiesy wit @m()ﬂ end the(atideeRtraciyd CHECEOAFLOMEhe organic was
wdsBe whith Brigd) dwee &id %Bl%gntahfleg%rzft&[ PR et was dptl,lrri]fied by flash

vol atiles r e evapor at ed, residue triturat
chispwsoeraphy el MBPR: 89 159 99310} toaatTase) thegitlegommogng.ne
THE NMERe t (300NVIBNDMSO-als vhé Der15@] 1H)é 815?1 @Hiﬂm.g(ﬁggj, VHZ, 8.72 (dd, 1H),
8 G5, BT 501 fp Tty 791 (§ 150 )71 Y bl sty iy 329 6, 291280
(mf dF) 23846-2A43780, (1), 1L85;1.85 64, [, 1.47H).45 Tm5 9H], dcd3-188 (m, 1H), 0.81-

! , | 1H, 2.9 (b , , 1.52 ,

0T BT e B T (n 2h ) 0 56 (m 2H . ExaVPLE

12 15

o;z'?c?%%/ a@t?vi @_fﬁls@&_ﬁ ré_?@)f)lljgdri'?éé_ﬁl(])"%% ;a@mwn] orft cR¥A- ol SnR ABRIM Pak AD)
el A At BN (PS5 SRRt 03B TFA: acid O O H N N
OH
EXAMPLE 15

2-{3 '-[3-[(Cyclopropylamino)darbonyl] -4-ox0-1,8-naphthyridin-1(4H)-yl]-3-methyl-1,1'-
biphenyl-4-yl }cyclopropanecarboxylic acid

O O C
N N
Ié\l H
N

|

=
A

OH
O

Step 1: Ethyl (2E)-3-(4-bromo-2-methylphenyl)prop-2-enoate
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F O Step 1: Met hyl

2- (4-Dbrono-2-fl uorophenyl)cycl opropanecar boxyl ate 20
wqaoooa/oms3xt ure of 4-brono-2-fluoroci nnam ¢ aci dpemdA2003/001800

Pd(QAc)2 (0.05eq) in nmethylene chloride (1M at 0OC

was added dropw se a solution of CH2ZN2 in ether until

the reaction was conpleted by NMR anal ysis. The

residue was purified by flash chromatography

(hexane: Et OAc, 100:0 to 70:30). -59 WD 2004/048374

PCT/ CA2003/ 001800 Step 2: Methyl 2-{

3'-[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
To aNolutibo4ij-brbie 2-méthylbenzaldehydd{lpdu ayd tréstlyflphosphonoacetate (1.1 eq)

in T%l*f%é%@@;)a? ?tn\g aardkaga(é@(vﬁse? iﬂ {%&3@0&%&}% %3&\?1@%’5 The
MiXBIrQWhs s’urfdzl@) 1t Jdq@achl yoh BE-1d§fe, dhatepmrith qther] Bagpd G‘fith a
6%&191%% §I@ne0 én&igzwérms@g GReRAland (:aneamtewaplagx tHrb@dtography

m xture was cool ed t
(Hemeﬁé@Ap O i 7053 atfoxdadbe B GRpPRCoAC ( 2x) The

conbi ned organic extracts were washed with brine,

drje filtered.an nentr ed. .Fl.ash
Sterb i oneeSU Hany i ehP R R CBgr ol Sh 1 bR er-y1--
methylil, B-bighepyehigl ) cidoBbpmedarb@cylic aamds ) - {

3'-[3-[(Cycl opropyl am no) car bonyl ] - 4- oxo 1, 8 napht hyri

din-1 (4H-yl]-3- fluoro-1,1'-biphen g
Preqayes asperdjarie tha moseAvredeseritpdyn Fal AP |18ﬂ %tfusggtf‘éﬁer from step 1
ass{aft AhReya. step 2 in THE-MeCOH (2:1, 0.2M was added

T e i, BB, ) B SRS A 1 20

(m, aH),d1.43 @ 2M)i N4 2HY)d.22hd, Hd), d 02x(k,r &EY, 697 wint, hHE2RC(m, lH),

X) S i bid ne, efr é
254 250 BE 9P 000 5 D89 L, 0 0 e 085 0. 0.5
2H)CH2C12/ et her and then isolated by fi Itrati on to
afford the title conpound as a solid. '"H NWR (500 MHz,

CDCI3): S 9.85 (d, 1H), 8.80 (dd, 1H),
8.70 (dd, 1H), 7.71 ZO%Q%FA;E@GB (t, 1H), 7.60
2-{ﬁ% 1 1op§3§ri5an§ﬂ®§al%wn¥ul 40.1( Siﬂégéﬂghn\‘md?n zi?llf(’)”ggélﬁethyl 1,1

biphepiyl- 4-y1}szcl(ﬁwppmarqumae 1H), 0.84 (m 2H), 0.66

(m 2H).
AN N)
L) H
N~ N
04 OH

O

Prepared according to the procedure described in EXAMPLE 15, but using 4-bromo-3-
methylbenzaldehyde as starting material.
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Optically active (+) or

(-)-(trans)-2-{3" -[3-[(cycl opropyl am no) car bonyl ] - 4- ox
WO 2004048374 PCT/CA2003/001800

napht hyri di n-1(4H) -yl ]-3-fluoro-1, 1" - bi phenyl -4-yl }cyc

| opr opanecar boxylic acid was obtained 25 using

optically active (+) or (-)-(trans)-nethyl

2- (4-brono-2- fluorophenyl)cycl opropanecar boxyl at e

prepared according to procedure described in EXAVPLE

29, step 5 to step 8. -60 WO 2004/ 048374

PCT/ CA2003/ 001800

Reeultsp@ ﬂ[e( cqoawoa]a%?A Iaﬁa)L{? éb%ﬁw?&r@w%ﬂ@%arh%wﬂfﬂm 18-
na%‘ltﬂ}’%lég?‘r | 1 3. Iﬁeth 'Pb%‘})(ﬂenyl-ét-yl} ch(l)oyl)_rlopall\lnelc\:lar'box lic aézld

opropanecarboxyllc aci
Prepared according to the procedure described in
EXAMPLE 8, but using 3- bronobenzal dehyde as starting
material. ITHNNIR (500 MHz, acetone-d6): 8 9.78 (br s,

HNHR B0OSIHAS CTIET): 89.39 ( dH), )0 (s81HE 8(&D (d1H)), 8.70.@71H), 7.72 (d,

S e AS , ,
15t 0 el iy 80740 0573 75y e, B 9, oy 2.99m. 180, 245
(s,3H)2L.28 (B, YHE), 1.5P)(m, 1HB,71.4Qick, 1ED) 0.8 (B52H), 997 (mp, 2IHY)
0.79-0.83 (m 2H), 0.61 10 (br s, 2H. -61 W
2004/ 048374 PCT/ CA2003/ O%?%&Q/LP LE 14 2-{
3'-Bronmo-5"-[3-[(cycl opropyl am no) car bonyl ] - 4- oxo-1, 8-

ng%’é" @l e Cy%fqg)w)g) ?{elnlun )c&r o %E"b?%yﬂ 8 %aﬁfljlthyndm»l(#l) yil-1,1%

r opa I C_ acl
blphenyl— -yl}cyclopropanecarboxyhc acid

O
OH

Cl O

Prepared according to the procedure described in EXAMPLE 15, but using 4-bromo-2-
chlorobenzaldehyde as starting material.

'H NMR (500 MHz, CDCl3): 8 9.88 (s, 1H), 9.10 (s, 1H), 8.80 (d, 1H), 8.70 (d, 1H), 7.72 (d,
1H), 7.65 (r, 3H), 7.45 (m, 3H), 7.05 (d, 1H), 2.95 (m, 1H), 2.70 (m, 1H), 1.80 (m, 1H), 1.65
(m, 1H), 1.35 (m, 1H), 0.85 (m, 2H), 0.65 (m, 2H).

Results in the title compound 2-(trans)-{3-Chloro-3'-[3-[(cyclopropylamino)carbonyl]-4-0x0-
1,8-naphthyridin-1(4H)-yl]-1,1"-biphenyl-4-yl } cyclopropanecarboxylic acid
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NNBr OH O5 Step 1:

N- Cycl opropyl -1 - (3, 5-di bronophenyl ) - 4- oxo- 1, 4-di hydr o-
wa 2@+napht hyri di ne- 3- carboxan de Prepared acceeTiCAgoB001800

t he procedure described in NAPHTHYRI DI NONE 2 but using

3,5- dibromoaniline as starting material. 10 Step 2:

Et hyl

2-[4-(trinmethyl stannyl ) phenyl]cycl opropanecar boxyl at e

A m xture of ethyl

2-(trans)-(4-bronophenyl)cycl opr opanecar boxyl ate from

EXAMPLE 1 step 1, hexanethylditin (3.5 eqg) in

1, 4-di oxane (0.2M was sEX £860C f or 18h, sol vent

15 evaporated and the residue purified by fl ,
2-(canrigmer by A pPRPP Y ek @r@r@&cﬁogwé‘;ﬂ%Pgﬂa#&*?&%wgﬁ-ﬂum-u -
bipﬁein%ll-«ﬁ-yp}@ycﬂﬁpmganesﬁ@pxﬁic detdyl

2-{3" -bromo-5 -[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1

, 8-naphthyridin-1(4H) - @ ]-D1 -biphenyl -4-yl }
cycl opr opanecar boxyl at e |20 ni?ﬁﬁﬁe of ester from
( omNglep 1 (1 eq), Pd2(dba)3

step 2 (1.7 eq), b
(0.05 eq) and trilpheryl anjsi neH(0.25 eq) in DW
(0.05M was heate for 2h. The m xture was

R
cooled tort, diluted wth Et OAc and water, the

organi ¢ was washed w t B”bkine, dried and solvent -62
001800 vapo ated. The

WO 2004/ 048374 PCT/ CA
residue was purified b
(CH2C12: MeCH; 99:1 to 90: 10)
conpound. Step 4: 2-(trans)-
[ (cycl opropyl am no) car bonyl ]
din- 5 F
1(4H) -yl ]-1, 1" - bi phenyl -4-yl }cycl opr opanecar boxylic
acid To a solution of ester from above step 3 in

Prel;raljgd I\ét(::c%_rlamj_%oto( %ﬁel p(r)dcgdurg' &el\s/gﬁly\e%sina%!l;g_l& but using 4-bromo-2-

fluorobenzaldehyde as starting material.

"H NMR (500 MHz, DMSO-ds): & 11.91 (brs, 1H), 9.75 (d, 1H), 8.83 (s, 1H), 8.79 (dd, 1H),
8.74 (dd, 1H), 8.02 (s, 1H), 7.93 (d, 1H), 7.70 (t, 1H), 7.62-7.66 (m, 2H), 7.57 (d, 1H), 7.54
(d, 18), 7.36 (t, 1H), 2.88-2.94 (m, 1H), 2.55 (q, 1H), 2.08-2.13 (m, 1H), 1.53 (dd, 1H), 1.36-
1.40 (m, 1H), 0.77-0.81 (m, 2H), 0.56-0.59 (m, 2H).

d the title
-5' - [3-
, 8-napht hyri

- 66 -



10

15

20

25

(5 eq, 2M and the mxture was stirred at 50C for 4h.

The organi c sol vent evaporated, aqueous was acidified
woRe/04sOH and the acid extracted with Et OAc (BXJ/CATI8/001800

organi c was 10 washed with brine, dried and sol vent

evaporated. The residue was purified by flash

chromat ography (CH2C12: MeOH;, 99:1 to 90:10) to afford

the title conmpound. 1H NMR (500 MHz, DMSO-d6): 6 9.71

(d, 1H), 8.84 (s, 1H), 8.80 (dd, 1H), 8 72 (dd, 1H),

2 08 s, 1H), 8.01 (s. 7
s (szd 1H) < 29%@%12 91- m(

-%:;{Ey%ogép§lﬁwn§rb%@84 2’6533?({9{’8&@“9‘}‘ é]ZI) %}_};‘?1 (g}},henyl 4

caidoFilictackb (m 2H). Optically active precursors are
obt ai ned by separation on chiral colum (Chiral Pak
AD) eluting with hexane: B,OHA 35: 65) contai ning 0.2%

TFA 20 EXAMPLE 15 2-{
-[3-[(Cycl opropyl a ] 4- oxo- 1,
8 napht hyri di n- 1(4H) - 3- th l-1,1"-

bi phenyl - 4-yl } cycl opro ne arboxylic acid OOH NN
OH O Step 1: Ethyl
(2E) - 3- (4- br ono- 2- net hyl
2004/ 048374 PCT/ CA2003/ 003
4- br onp- 2- net hyl benzal dehyde ( 1) and
tri et hyl phosphonoacetate (1.1 eff) @®MHE (0.3M at rt
was added dropvvi se potassiumt-butoxide (1.1 eq, iM
THF The e was stirred at rt 3h ue ed..w .
St 14084 Pob el RO el itk & neprRsan (1,1
bigtehyit4-eabobylitae, dried over MySO4, filtered and
concentrated. Flash chromatography (Hexane: Et QAc;
90: 10 to 70:30) afforded the title conpound. Step 2:
A ﬁm@turﬂﬂrfsl‘}A]{’HI‘HY RIDINONE 3 (1 eq), ethyl 4-bromobenzoate (3 eq), Na;COs; (3.5eq.;

zng in h% @ﬁ%&%@%@w AFSBREPBME fr: 220118 §83BREDHY 80°C for 2n.

The mlxture was cooled to tt, quenched with brine and diluted with EtOAc. The organic

=

| ) prop-2-enoate -63 WO
Ny a sol uti on of

extracts were washed with brine, dried over Na;SOy, filtered and concentrated. The residue
was triturated in ether/EtOAc and then isolated by filtration to afford the title compound as a
white solid.

Step 2: 3'-[3-[(Cyclopropylamino)carbonyl}-4-oxo-1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-
4-carboxylic acid

To a solution of ester from above step 2 in THF-MeOH-CH,Cl; (2:2:0.5, 0.2M) was added
LiOH (5 eq, 2M) and the mixture was stirred at rt for 6h. The organic solvent evaporated,
aqueous was acidified with HC1 1N and the acid extracted with EtOAc (3X). The organic was
washed with brine, dried and solvent evaporated. Flash chromatography (CH,Cl,:MeOH,;
80:20 with NH3) afforded the title compound.

'"H NMR (500 MHz, DMSO-dg): & 11.2 (s, OH), 9.75 (s, NH), 8.77 (dd, 1H), 8.73 (dd, 1H),
8.13 (d, 2H), 8.07 (s, 1H), 7.98 (d, 1H), 7.91 (d, 2H), 7.77 (t, 2H), 7.70 (d, 1H), 7.60 (dd, 1H),
2.94 (m, 1H), 0.78 (m, 2H), 0.57 (m, 2H). MS +ESI Q1 (M+1) 426.2
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met hyl -1, 1' - bi phenyl - 4-yl }cycl opr opanecar boxylic acid
10 Prepared according to the procedure described in
WEXANBLEs742, but using ester fromstep 1 as sPar/CAR@3/001800
material. 1H NVR (500 MHz, CDC13): 8 9.82 (d, 1H)
9.10 (s, 1H), 8.80 (dd, 1H), 8.70 (dd, 1H, 7.60 (m
1H, 7.48 (m 2H), 7.40 (m 2H), 7.22 (d, 1H), 7.02
(s, 1H), 6.97 (m 1H), 2.98 (m 1H), 15 2.55 (m 1H),
2.30 (s, 3H, 1.95 (m 1H, 1.65 (m 111), 1.40 (m
1H), 0.85 (m 2H), 0.65 (m 2H). EXAMPLE 16 2-{
3'-[3-[(Cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
di n-1(4H) -yl | - 2- met hy| -1%%%19521) P

bi phenyl -4-yl } cycl opropanecar boxyl i ¢ acid . N
2-{§H Omkailalr%alca@@aﬂémr@%108%@1%)%%&2&@-5&? clr-L@ganxl-ﬁ-
yl}Wné&irb(ﬁl}*hc W§iing 4- brono- 3- net hyl benzal dehyde as
starting material. -64 WO 2004/ 048374
PCT/ CA2003/ 001800 Res@ts ®n the title conpound
2-(trans)-{3" -[3-[(Cycl yl am no) car bonyl ] - 4- oxo- 1,
hyh-1, 1' - bi phenyl - 4-yl
} cycl opropanecaliboxylic }\E;/l NVR (500 MHz,
CDC13): 5 9.88 (s N9. 10 , 8.80 (d, 1H
8.70 (d, 1H), 7.72 (d, | 1H), 7.60 (m 2H), 7.45 (dd,
1H, 7.40 (m 3H), 7.95Yd, 1H, 2.98 (m 1H), 2.55
(m 1H), 2.45 (s, 3 .78 (m 1H), 1.60 (m 1H),
1.4g§m 1H), 0.85 ( ) (m 2H). 10 EXAMPLE
17 2-
3-Chl oro-3"-[3-[(cycl opr opyr~amhna
napht hyridin-1(4H)-yl]-1,1" -

rLoHYH] - 4- oxo- 1, 8-

<
Step 1: 1-(3-Bromophenyl)-3-(morpholin-4-ylcarbonyl)-1,8-naphthyridin-4(1 H)-one

A solution of acid from NAPHTHYRIDINONE 1,step 3 (1 eq) in THF (0.1M) was added
oxalyl chloride (1.5 eq) and 2 drops of DMF. The mixture was heated to reflux for 1h, cooled
to 1t and transferred into a solution of morpholine (3 eq, deprotonated with NaH in THF at
O°C). The mixture was stirred at rt for 18h, quenched with a solution of NH4Cl1 and diluted
with EtOAc. The organic was washed with brine, dried and solvent evaporated. The residue
was triturated in ether/EtOAc and then isolated by filtration to afford the title.

Step 2: Ethyl 2-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl]cyclopropanecarboxylate

Prepared according to the procedure described in NAPHTHYRIDINONE 3, but using ethyl 2-
(tréns)—(4-bromophenyl)cyclopropanecarboxylate from EXAMPLE 1, step 1, as starting
material.

Step 3: 2-[4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]cyclopropanecarboxylic
acid

- B8 -
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bi phenyl - 4-yl'} cycl opropanecarboxylic acid OOH NN

OH C O 15 Prepared according to the procedure
waoeaanissed i n EXAVMPLE 15, but using 4-bronp- 2-PCT/CA2003/001800

chl orobenzal dehyde as starting material. 1H NVR (500

MHz, CDCl1l3): 5 9.88 (s, 1H), 9.10 (s, 1H), 8.80 (d,

1H, 8.70 (d, 1H, 7.72 (d, 1H), 7.65 (m 3H), 7.45

(m 3H), 7.05 (d, 1H, 2.95 (m 1H, 2.70 (m 1H),

1.80 (m 1H), 65 (n1 1FD 1.35 (m 1H), 0.85 (m

2 0.6 nthe title_ conpound
T Oza?'{o%llngﬁga? %tsr A m F{Zf?’)ﬂ&%‘ﬁwdéﬁﬁi KO &8 porapiD) and the
mixdireowas stikred-an apfot D3k, THe Brgib_ﬁfél‘ﬂ))}\béhﬂ e B&rateﬁl BYd wés aidified with
HOL X B AP DGL B0 Kach PRt £, IpgPespie was Washed with brin, dried
andsoly@u ey ocited roogffdrd Hiertalecartoaplit jeid- oxo- 1,

8- napht hyridin--1(4H-yl]-3-fluoro-1,1"- biphenyl-4-yl

} cycl opropanecarb lic acid H ccY NN b--p IrjO0OH
Stepst: Br-epas P a{édwhvélnt%ykﬂéowlbé@agf@ﬂmwm1(4rﬂ)—y1]-1,1'-

biph&mWEL clétbp st 8041 LaR0- 2- fl uorobenzal dehyde as
starti négyrm%rlloa 1I—)I6,1NI\/R (500 MHz, DVsO-d6): 8 11.91

(br s, 1H), 9.75 (d 1H), 8.83 (s, 1H), 8.79 (dd, 1H),
A mixture of acid from step 2 (1 eq), amide from step 1 (1 eq), Na;COs (3.5eq.; 2M in H,0),

Pd(PPhs)4 (0.15€q.) in n-propanol-DMF (1:1, 0.1M) was stirred at 80°C for 2h. The mixture
was cooled to rt, quenched with brine and diluted with EtOAc. The organic extracts were
washed with brine, dried over Na;SOy, filtered and concentrated. The residue was purified by
flash chromatography (CHCl3: THF; 50:50), triturated in ether/acetone and then isolated by
filtration to afford the title compound as a solid.

"H NMR (500 MHz, CDCls): § 10.5 (s, NH), 8.80 (dd, 1H), 8.71 (dd, 1H), 8.37 (s, 1H), 7.73
(d, 1H), 7.68 (s, 1H), 7.63 (t, 1H), 7.55 (d, 2H), 7.45 (m, 2H), 7.17 (d, 2H), 3.83 (br s, 6H),
3.53 (br s, 2H), 2.59 (m, 1H), 1.93 (m, 1H), 1.65 (m, 1H), 1.38 (m, 1H). MS +ESI Q1 (M+1)
496.1
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10 8.74 (dd, 1H), 8.02 (s, 1H), 7.93 (d, 1H), 7.70 (t,
1H), 7.62-7.66 (m 2H), 7.57 (d, 1H), 7.54 (d, 1H),

WO 288/04¢374 1H), 2.88-2.94 (m 11-1), 2.55 (q, 1PYT/CA2003/001800
2.08-2.13 (m 1H), 1.53 (dd, 1H), 1.36- 1.40 (m 1H),
0.77-0.81 (m 2H), 0.56-0.59 (m 2H). -66 WO
2004/ 048374 PCT/ CA2003/ 001800 EXAMPLE 19 3' -

[ 3-] (Cycl opr opyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri di n
-1(4H)-yl]-1,1" - bi phenyl -4- carboxylic acid OON { H
N N{ 5 CRH Step 1:

-[3-[ (cycl opropyl am no)%%%tw‘]y:l%l 4- oxo- 1, 8- napht hyri

2 {% i S Edsieroree By Ao ah e S arRpp citb -1 -

naphtibeidimbeapodl- &1 Cpn) -4 NRIMp(Caearboxy Edd H20).
Pd(PPh3)4 (0.15eq.) in n-propanol-DVMF (1:1, 0.1M was
stirred at 80C for 2h. OTheOni xt N-eyWas cool ed to re,
quenched wi th brineg and d| | it ed i tfy Et OAc. The
organi c extractsg we nge dri ed over
Na2S04, filtered ent r bt ed” The Besi due  was

sol id. Step 2:
-[3-[ (Cycl opropyl ar ) car bonyl ] - 4- oxo- 1, 8- napht hyr
|d|n1(4H) yl]-1,1" - by [
a solution of ester from ab
THF- MeOH CH2C12 (2:2:0.5, 0. 1de@H Li OH (5 eq,
2M and the m xture was stirred at or 6h. The
organi ¢ sol vent evaporated, aqueous v@as acidified
with HCO 1N and the acid extracted with Et QAc (3X).

Step e 198-gABGpNEF)-4-0x0-N-[5-(trifluoromethyl)-1,3,4-thiadiazol-2-yl]-1 ,4-dihydro-
1,8-naphthyridine-3-carboxamide

tep2|n

A solution of acid from NAPHTHYRIDINONE 1,step 3 (1 eq) in DMF (0.1M) was added
HATU (4 eq), diisopropylethylamine (8 eq) followed by 5-(trifluoromethyl)-1,3,4-thiadiazol-
2-amine (4 eq). The mixture was stirred at rt for 12 h then heated at 80°C for 2h, cooled to rt
and diluted with water. The residue then isolated by filtration washed with ether, triturated in
acetone to afford the title compound.

Step 2: 2-(trans)-{3'-[4-Oxo0-3-({{5-(trifluoromethyl)-1 ,3,4—thiadiazol—2-yl]amjno }carbonyl)-
1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-4-yl }cyclopropanecarboxylic acid

Prepared according to the procedure described in EXAMPLE 20, step 2, 3 and 4, but using
amide from step 1 as starting material. Purified by flash chromatography (CHCl;:MeOH,;
80:20 with NHs).

"H NMR (500 MHz, DMSO-dg): & 13.8 (s, OH), 9.95 (s, NH), 9.10 (s, 1H), 8.83 (m, 2H),
7.98 (s, 1H), 7.88 (d, 1H), 7.71 (d, 2H), 7.69 (m, ZH), 7.64 (d, 1H), 7.28 (d, 2H), 2.43 (m,
1H), 1.86 (m, 1H), 1.46 (m, 1H), 1.38 (m, 1H). MS +ESI Q1 (M+1) 578.2
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washed with brine, dried and sol vent evaporated. Flash
chromat ography (CH2C12: MeOH, 80:20 with NH3) afforded

w0 b@4igsze conpound. 25 1H NWVR (500 MHz, DNVSO- BG)/CA2003/001800
811.2 (s, OH), 9.75 (s, NH), 8.77 (dd, 1H), 8.73 (dd,
1H), 8.13 (d, 2H), 8.07 (s, 1H), 7.98 (d, 1H, 7.91
(d, 2H), 7.77 (t, 2H), 7.70 (d, 111), 7.60 (dd, 1H),
2.94 (m 1H, 0.78 (m 2H), 0.57 (m 2H). M5 +ESI Q1
(M+1l) 426.2 -67 WD 2004/ 048374 PCT/ CA2003/ 001800
EXAMPLE 20 2-{

3'-[3-(Morpholin-4-yl carﬁgmﬂ%%-?xo- 1, 8- napht hyri di n-
1(4H)-yl]-1,1" - bi phenyl -3~ Ic—% opr opanecar boxylic
j N. 5. O, St : . ,

2-(§3631 8- Sl Beging) b obiaoyr-d Srushymyic e 1-
biplepnyi-dHyhicd€ldpioparearBosygicuicidon of acid from

NAPHTHYRI DI NONE 1,step 3 (1 eq) in THE (0.1M was

added oxalyl chloride (1.5 eq) and 2 drops of DMW.

The m xture was heated~4o reflux for Ih, cooled 10 to

rt and transferred int [ ution of norpholine (3

eq, deprotonated '\h HE gt SRC) . The mixture

was stirred at r , qugnched with a solution of

NHACI and dilute t OAc. The organi ¢ was washed

with brine, dried Bnd §bl vent evapor ated. The residue
was triturated in ethed{ Et OAc and then isol ated by

filtration to affordtitle. 15 Step 2: Ethyl

2-[4-(4,4,5,5-tetra -1, 3, 2- di oxabor ol an- 2-

yl ) phenyl] cycl opr opangCar bg at e Prepared according
to the procedure described | APHTHYRI [ANONE 3, but
usi ng et hyl 2-

(trans) - (4-bronophenyl)cycl opr opanecaroxyl ate from
EXAMPLE 1, step 1, as starting 20 matetial.

Step 1: 1-(3-Bromophenyl)-N-[2-(methylthio)ethyl]-4-ox0-1,4-dihydro-1,8-naphthyridine-3-
carboxamide

Prepared according to the procedure described in EXAMPLE 21, step 1, but using 2-
(methylthio)ethanamine as starting material.

Step 2: Ethyl 2-{3'"-[3-({[2-(methylthio)ethylJamino }carbonyl)-4-0x0-1,8-naphthyridin-1(4H)- -
yl1]-1,1'-biphenyl-4-yl }cyclopropanecarboxylate

A mixture of amide from step 1 (1 eq), ethyl 2-(trans)-(4-
bromophenyl)cyclopropanecarboxylate from EXAMPLE 1, step 1 (1 eq), Na;COs (3.5eq.; Z2M
in H,0), Pd(PPhs), (0.05 eq) in n-propanol (0.1M) was stirred at 80°C for 3h. The mixture
was cooled to rt, quenched with brine and diluted with EtOAc. The organic extracts were
washed with brine, dried over Na,SQ,, filtered and concentrated. The residue was triturated
in ether/MeOH, isolated by filtration and washed with ether to afford the title compound as a

solid.
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Step 3:
2-14-(4,4,5,5-Tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) phen
W@ bjoapedsopr opanecar boxylic acid -68 WO 2004/ OBSBTA2003/001800
PCT/ CA2003/ 001800 To a solution of ester fromstep 2
in TBF-H20 (0.2M was added LiOH (3 eq, 2M and the
m xture was stirred at rt for 18h. The organi c sol vent
evapor at ed, aqueous was acidified with HCO 1N and the
acid extracted with EtOAc (3X). The organi c was washed
with bripe, dried and solvent evaporated to afford
Step ﬁéZ-[(tir@qsé-{%’a[ﬁt{égqumghgéhlg)et}gl]m garbonyl)-4-oxo- 1 8-naphthyr1d1n—
1(42p (A BSDipHedy-4-31 cMloplaghnadarboyylkaichpnyl ) - 4- oxo- 1, 8- na
( ty%]yrl dl% 12,4I—§ })(?P@ pﬂ'cbg bi phi(,enyl 4-yl}
cycl opr opanecar boxylic acid A m xture of acid from
To skelptian Oflessy)fronambae sfaphinSEHEH-MeqH-HRG) (2: INa2TDBM) was added LiOH

(5 6&[321'@@ %gc'fi] 61%%@1 %'%9% ‘stna&ﬁ Fr)fjl(o Qg %ﬁe&o@%ﬁn@f&é%e it Pvarpoiahed aqueous
W asrmdlfmci piithdICIRS ansbibe @dxdte@trmted yitbAtHAd (SK)- A hporgamicaries washed
w1tﬁi 'bhH& Qﬂqeﬁ"aﬁ@ S(ﬁtl%%vapmﬁe@ r 'Qﬁé"fegldﬁé( Wa@ﬁ{tﬁra%re%er}mm Gnd then

brine, dried over Na2S™, filtered and

lsolék?ﬁ@érfﬂ%te%ldo affqid the diflg &@mwa%ndpfﬁrﬁ Tidd by flash
'H NIMR (SO00WIEED 0P A FHE1S: JTRE; OBS): B (s, NH) 1318Rdad 1)) 8.76 (dd, 1HD),

n t hen.d t b filtrati
7751 ST RE Y PP e e ha Sad0atay s By At dEp 20 @ 2m,
3760, 20001, D096 s HNER] 8. 5O, 60, (mL 4D, 16T, (40,142
7.73 (d, 1H), 7.68 (s, 1H), 7.63

IH)%WISf%ISS,?I@.(@?%@,OO%, I (mH) oH) . 7. 5 (d,H)211),

3.83 (br s, 6H), 3.53 (br s, 2H), 2.59 (m 1H), 1.93

(m 1H), 1.65 (m 111), 1.38 (m 1H). MS +ESI QL (M)

496.1 20 -69 WO 2004/ 0483%h \RETE£GA2003/ 001800 EXAVPLE

21 2- { 3 -[4-Ox0-3- ({

2- {B6[3((t( [2 &:&ﬁ&l@ﬁﬂ%ﬂ%ﬁb%gﬁa&rﬂ) }Eﬁbé‘:@ll)al-‘a%coli - hdph@{Piiagh-} (4H)-y1]-1,1'-
§

bip 3“3’ 1109@13?1‘&}‘: I"%‘b“r%‘gnecar boxylic acid
O O o0
| | H
=
N N

To a solution of EXAMPLE 22 (1 eq) in THF-MeOH-H,0 (2:1:1, 0.1M) was added Oxone (2
eq). The mixture was stirred at rt for 18h and diluted with water. The residue was isolated by
filtration, washed with ether to afford the title compound as a solid.

'H NMR (500 MHz, DMSO-ds): 8 12.4 (s, OH), 9.97 (s, NH), 8.83 (s, 1H), 8.78 (dd, 1H),
8.75 (dd, 1H), 7.95 (s, 1H), 7.87 (d, 1H), 7.66 (d, 2H), 7.64 (m, 2H), 7.59 (d, 1H), 7.28 (d,
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OONN KS)~CF3 HNNOH OS5 Step 1:

1- (3-Bronmophenyl )-4-oxo-N-[5-(trifluoronethyl)-1, 3,4-t
whradioassad - 2-yl |- 1, 4-di hydr o- PCT/CA2003/001800

1, 8- napht hyri di ne- 3- car boxam de A solution of acid

from NAPHTHYRI DI NONE 1,step 3 (1 eq) in DVMF (0.1M was

added HATU (4 eq), diisopropylethylamne (8 eq)

foll owed by 5-(trifluoronethyl)-1,3,4-thiadiazol- 10

2-amine (4 eq). The mxture was stirred at rt for 12 h

2H} *3682 (ﬂ?@‘}ﬁdz @i (t&@l@) f3Q3“5 (%%Hf@%% t11'?1) rt 873@91 140 Wuedm, 15), 1.40

resid hen i sol at ed tration

(s, Wﬁéhw Wﬁlr@e@\ﬁ‘é}) 53@r]|tur ated in acetone to afford
the title conmpound. Step 2: 2-(trans)-{3 -[4-Oxo-3-({

Reduds fhleftitmbﬂxgaﬁﬁm Xirdns$o{ #-[BR BANAGRY s Ry )8y ) 8mino }carbonyl)-4-

}carbon

oxct] 8- mbﬂhwn@xmrldﬁﬁ)-mﬂlkb =bjptenyl-4yl}byqiereaganedarhogydigakidpr o
panecar boxylic acid Prepared according to the
procedure described in EXAVMPLE 20, step 2, 3 and 4,
but using amde fromstep 1 as starting material.
Purified by flash chroma ¥ ouCHC13: MeOH,  80: 20
with NH3). 20 1H NMR (SOgg%ﬂgﬁﬂDNBC>d6) S 13.8 (s,

2- {@@4 op%o 95(;(252 zJﬂ‘fhuorQetﬁﬁ)]e(r&noﬂcE%on%; 83%. S%Bhﬂ%’f@dqn 1{45%5&1] 1,1-

bip e@lr“@d}cyihjﬂop?n%ﬁio evliopgd 2 43 (m  1H), 1.86 (m
1H), 1.46 (m 1H), 1.38 (m1H). M +ESI QL (M1)
578.2 -70 WD 2004/ 0483 / CA2003/ 001800 EXAMPLE 22
2-{ 3" -[3-({ [3-( hi.eyet hyl ]

} car bonyl ) - 4- oxo Edlncﬁﬁﬂkb yl]-1,1"-
bi phenyl - 4-yl } cy oxylic acid 5

Prepared according to the procedure described in EXAMPLE 22, but using 2,2,2-
trifluoroethanamine as starting material.

'H NMR (500 MHz, CDCls): & 11.3 (s, OH), 10.34 (s, NH), 9.11 (s, 1H), 8.88 (dd, 18), 8.77
(dd, 1H), 7.78 (d, 1H), 7.68 (t, 1H), 7.65 (s, 1H), 7.56 (d, 2H), 7.52 (dd, 1H), 7.44 (dd, 1H),
7.22 (d, 2H), 4.21 (br qt, 2H), 2.62 (m, 1H), 1.97 (m, 1H), 1.70 (m, 1H), 1.45 (m, 1H). MS
+ESI Q1 (M+1) 508.1.

Results in the title compound 2-(trans)-{3'-[4-Ox0-3-{[(2,2,2-trifluoroethyl)amino]carbonyl } -
1,8-naphthyridin-1(4H)-yl}-1,1'-biphenyl-4-yl }cyclopropanecarboxylic acid
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OOl I S H NNOH Step 1:

1- (3-Bronmophenyl)-N-[2-(nethylthio)ethyl]-4-oxo-1, 4-di
whyaro48878- napht hyri di ne- 3- carboxam de 10 Pr eper/ed2003/001800

according to the procedure described in EXAMPLE 21,

step 1, but using 2- (nethylthio)ethanam ne as

starting material. Step 2: Ethyl 2-13"-[3-(f

[ 2- (et hyl t hi o) et hyl ] am no

}car bonyl ) - 4- oxo- 1, 8- napht hyri di n- 1( 4H) -

yl']1-1, 1" -bi phenyl - 4-yl cl ogé anecar boxyl ate 15 A

mxture of amdefromst 62%) et hyl

AR RO e c%é%ﬁg PRy dm AT gy ren 2

y)HBd(dpRbhhdcatttbx@bc gl i n n- pr opanol (O 1M was stirred

at 80C for 3h. The m xture was cooled to rt, quenched
with brine and diluted @ th(t CAcs. The organic
extracts were 20 waghedjw th| bri pey dried over Na2SO4,
filtered and concgnt residue was triturated
in ether/ MeOH, isplatgd by fillration and washed with
ether to afford they conpound as a solid. -71 VWO
2004/ 048374 PCT/ CA2003/

2-(trans)-{3" -[3-({
[ 2- (Met hyl t hi o) et hyl ] & }car bonyl ) - 4- oxo- 1, 8- napht hy
ridin- 1(4H)-yl]-1,1" -¥

sol,ution of ester
from above step 2 in THF- MO 400 ( .2, 0.1M was
added LiOH 5 (5 eq, 2M and the m xturé®was stirred
at rt for 18h. The organi c_sol vent evldé)orat ed, aqueous

Propassd Aecaailing éqithginrecepkre desgribed in BXAMPLE 4%+ bhwi Sthwemeghigphene-2-
carE;n@ﬁ@ydé 3 tartihBen &SR THNVRS 506 S84 cmmg)h $10.98 (s, DH)ES 77 (5, NH),

0. og{zﬁé}ﬁ“ggmqigﬁsmé &k 11105 4 A5 7%k 2 4.8 €8 mn, 7,08 (o,
1H), 7.13 (dd, 1H), 6.7 (dd, 1H), 2.97 (m, 1H), 2.68 (m, 1H), 1.93 (m, 1H), 1.65 (m, 1H),
1.36 (m, 1H), 0.83 (m, 2K, 0.66 (m, 2H). MS +ESI Q1 (M+1) 472.2.

Results in the title compound 2-(trans)-(5-{3-[3-[(Cyclopropylamino)carbonyl]-4-oxo-1,8-
naphthyridin-1(4H)-yl]phenyl } thien-2-yl)cyclopropanecarboxylic acid

- 74 -
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isolated by filtration to afford the title conmpound as

a solid. 1H NWMR (500 MHz, CDC13): 8 10.21 (s, OH),
w@208/04s374 NH), 8.89 (dd, 1H), 8.76 (dd, 1H), 1BCTCAB003/001800

(d, 1H), 7.65 (t, 1H), 7.63 (s, 1H), 7.53 (d, 2H,

7.51 (dd, IH), 7.43 (d, 1H), 7.20 (d, 2H), 3.76 (td,

2H), 2.82 (t, 2H), 2.60 (m 1H), 2.21 (s, 3H), 1.96

(m -111), 1.66 (m 1H), 1.42 (m 1H). M5 +ESI Q1

(M+1) 500.2 15 EXAMPLE 23 2-{ 3'-[3-({

[ 2- (Met hyl sul fonyl ) et hyl ExammPeE b6

carbonyl) - 4-oxo-1, 8-naphthyridin-1(4H) -yl ]-1, 1" -
2-{Bi[B topropyhEMEYI9RhAPRARRATI) XY d-€, SapHth @A (4 afLy1TH , 1-
b.{N[Nlr{ MCS%Z%GYTO a&%gilagl on o?qEXAI\/PLE 2? (%eq) (i Ir;IQy]
iphaul-fyBigyeiopropanesapoxpicafd yas added Oxone (2  eq).

The m xture was stirreg?at t for 18h and diluted with

wat er. The residue wasj sol@ated by filtration, washed

with ether to aff t npound as a solid. "H
NMVR (500 MHz, 12.{2%, 9.97 (s, NH),
8.83 (s, 1H), 8. H, 8.75Y(dd, 1H), 7.95 (s,

1H), 7.87 (d, 1H),
(d, 1H), 7.28 (d, -72
PCT/ CA2003/ 001800 2Hj
3.05 (s, 3H), 2.44 (
1H), 1.40 (s, 1H).
the title compound
2-(trans)-{3" -[3-({[2- (Mt hyls1l
onyl)-4- 5
oxo-1, 8-naphthyridin-1(4H)-yl]-1,1"- biq;henyl -4-yl '}
cycl opropanecar boxylic acid. EXAMPLE 24 2-{
Prepareq accogaingtorthe procedure describedindeX AY Bl hbpeasindhy| 1
cyctobrépyhaghidinihdladstdditfhmaydriat. 1, 1' - -
"H NMR (500 MHz, DMSO-dq): §9.83 (s, NH), 8.82 (s, 1H), 8.79 (dd, 1H), 8.75 (dd, 1H),
7.96 (s, 1H), 7.87 (d, 1H), 7.65 (m, 3H), 7.57 (d, 2H), 7.28 (d, 2H), 3.38 (t, 2H), 2.45 (m, 1H),
1.87 (m, 1H), 1.47 (m, 1H), 1.40 (m, 1H), 1.08 (m, 1H), 0.49 (m, 2H), 0.26 (m, 2H). MS

+EST Q1 (Ms+1) 480.1.

d, 2H), 7.64 (m 2H), 7.59
O 2004/ 048374

2. 82 (td, 2H), 3.42 (t, 2H),
), L.87 (m 1H), 1.46 (m
{Mt1l) 532.1. Results in

Results in the title compound 2-(trans)-{3'-[3-{[(Cyclopropylmethyl)amino]carbonyl }-4-oxo-
1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-4-yl }cyclopropanecarboxylic acid

-75 -
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10 bi phenyl -4-yl }cycl opropanecar boxylic acid OO 1 |
HCF3 N N OH O Prepared according to the procedure
walewmanissed i n EXAMPLE 22, but using 2,2, 2- PCT/CA2003/001800
trifluoroethanam ne as starting material. 1H NVR (500
MHz, CDC13): S 11.3 (s, OH), 10.34 (s, NH), 9.11 (s,
1H), 8.88 (dd, 1H), 8.77 15 (dd, 1H), 7.78 (d, 111),
7.68 (t, 1H, 7.65 (s, 1H, 7.56 (d, 2H), 7.52 (dd,
1H), 7.44 (dd, 1H), 7.22 (d, 2H), 4.21 (br qt, 2H),
2.62 (m 1H, 1.97 (m IEXAMPIE2(mM 1H), 1.45 (m
1H. M5 +ESI QL (M+l) 508.1. Results in the title
2-{ TOPRWTYanocyclopropyl)amino]carbonyl }-4-oxo-1,8-naphthyridin-1(4H)-y1]-1,1'-

bipéﬁ)%}%{;%? c'lé%of) Aééa%giy?ﬁ'c{a[c&iz’ 2,2-trifluoroethyl)amno]c

1, 8-naphthyridin-1(4H)-yl]-1,1" - bi phenyl -4-yl }cycl opro
panecar boxylic acid -73 WO 2004/ 048374

PCT/ CA2003/ 001800 EXARPLEXR5 5- {
3-[3-[ (Cycl opropyl am ia 4- oxo-1, 8- napht hyrid
in-1 (4H) -yl ] phefy™ -2N” "CN

yl') cycl opr opanec@r boxyl i
Prepared accordin 0 ‘Nhe procedure described in
EXAMPLE 15, but 5-bromgt hi ophene-2- carbal dehyde as
starting material. 1 R (500 MHz, CDC13): 8 10.21
(s, OH), 9.77 (s, N g 1H), 8.79 (dd, 1H),

8.69 (dd, 1H), 7.66 4 (m 2H), 7.45 (dd,
1H), 7.28 (d, 1H), 7. 6.77 (dd, 1H), 2.97
(m 1H), 2.68 (m 1H), 1.9 L A8 (m 1H),

Prepared according to the procedure described in EXAMPLE 21, but using 1-
aminocyclopropanecarbonitrile as starting material.

'"H NMR (500 MHz, CDCls): 8 11.51 (s, OH), 10.36 (s, NH), 9.11 (s, 1H), 8.84 (dd, 11),
8.76 (dd, 1H), 7.78 (d, 1H), 7.67 (t, 1H), 7.63 (s, 1H), 7.57 (d, 2H), 7.53 (dd, 1H), 7.41 (d,
1H), 7.22 (d, 2H), 2.67 (m, 1H), 1.98 (m, 1H), 1.74 (m, 1H), 1.66 (m, 2H), 1.45 (m, 1H), 1.40
(m, 2H). MS +ESI Q1 (M+1) 519.2.

Results in the title compound 2-(trans)-{3'-[3-{[(1-Cyanocyclopropyl)amino]carbonyl }-4-
oxo0-1,8-naphthyridin-1(4H)-yl]-1,1"-biphenyl-4-yl }cyclopropanecarboxylic acid

-76 -
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1.36 (m 1H), 0.83 (m 2H), 0.66 (m 2H). M5 +ESI Q1
(MH) 472.2. 10 Results in the title conpound
WQ@ 204088339 - (5- { 3-[ 3-[ (Cycl opr opyl am no) car bonyP¢F/dA2000/001800
1, 8-
napht hyri di n- 1(4H) -yl ] phenyl }t hi en- 2-yl ) cycl opr opaneca
rboxylic acid -74 WD 2004/ 048374 PCT/ CA2003/ 001800
EXAVPLE 26 2-13'-[3-1
[ (Cycl opropyl met hyl ) am no] car bonyl
} - 4- oxo- 1, 8- napht hyri di ngkadrybg-1, 1' -
bi phenyl - 4-yl} cycl opropanecarboxylic acid OOH NN
3- - r B tarson oIl ALd®-1,8-nhp@hpridie A pylggsicbi 1-4-y1}-3-
{iﬁ?égﬁﬁgﬁf 22, ght uggng 1- cycpgp?gpylneth%%gningmggy ™
methylbptaneig afidt eri al . 1H NVR (500 MHz, DVSO-d6): S 9. 83
(s, NH), 8.82 (s, 1H), .7QD(dd 1H), 8.75 (dd, 1H)
7.96 (s, 1H), 7.87 (d, plH),;j7.6% (m 311), 7.57 (d,
2H), 7.28 (d, 211 3 ,Ji ~2.45 (m 1H), 1.87
. 40

(m 1H), 1.47 ( m 1H), 1.08 (m 111),
0.49 (m 2H), O. 10 +ESI Q (M) 480. 1.

Results in the titNe chhpound

4- oxo-
1, 8- napht hyri di n- 1( 4H) A - bi phenyl - 4-yl }cycl opro
panecar boxylic acid 1 004/ 048374

PCT/ CA2003/ 001800 EXAMPLE g '
[ (1- Cyanocycl opropyl ) am noj ca
- 4-o0xo0- 1, 8-napht hyri di n-1(4H) -yl

Prepared according to the procedure described in EXAMPLE 5 but using
NAPHTHYRIDINONE 4 as starting material.

"H NMR (500 MHz, CDCls): $9.76 (d, 1H), 9.11 (s, 1H), 8.85 (d, 1H), 8.73 (d, 1H), 7.77 (4,
1H), 7.65 (m, 2H), 7.58 (d, 2H), 7.47 (m, 3H), 7.41 (d, 1H), 4.33 (m, 1H), 2.71 (s, 2H), 1.51
(s, 6H), 1.33 (dd, 61H). '
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bi phenyl - 4-yl } cycl opr opanecar boxylic acid O ON 71" H

CNNNOH 5 O Prepared according to the procedure
walewmanissed i n EXAMPLE 21, but using 1- PCT/CA2003/001800

am nocycl opr opanecarbonitrile as starting material. 'H

NVMR (500 MHz, CDC13): S 11.51 (s, OH), 10.36 (s, NH),

9.11 (s, 1H), 8.84 (dd, 1H), 8.76 (dd, 1H), 7.78 (d,

1H, 7.67 (t, 1H, 7.63 (s, 1H); 7.57 (d, 2H), 7.53

(dd, 1H), 7.41 (d, 10 1H), 7.22 (d, 2H), 2.67 (m 1H),

1.98 (m 1H), 1.74 (m MHaMPIGEdm 2H), 1.45 (m

1H), 1.40 (m 2H). MS +ESI QL (Mtl) 519.2. Results in
(H)-tthas) 24 B gluefPpqynsgko-3-{[(2,2,2-trifluoroethyl)amino]carbonyl }-1,8-naphthyridin-

AR SR hekARRyclsRpr oPy!) am no] car bony)

1' - bi phenyl - 4-yl }cycl opr opanecarboxylic acid 15 -76 WD
2004/ 048374 PCT/ C‘A2003(0001&)0 EXAMPLE 28 3-{

-[3-[ (I sopropyl ony/l\4 0xo0- 1, 8- napht hyri di
n 1(4H) -yl ]-1, 1 “4-WN GF3nEthbeutan0|c
acid OOH NN r epdt ed according to the
procedure describ i NN MPLE 5 but using

Step 1: Ethyl 1-(3-bromophenyl)-1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxylate.

A mixture of ethyl 2-chloronicotinoyl acetate (purchased or prepared following a procedure
described in J. Het. Chem. ,30, 855, 1993) (1 eq), triethylamine (4 eq) and ethyl 3,3-
dimethylaminoacrylate (1.5 eq) in acetonitrile (0.5M) was heated to reflux for 3h, cooled to
40-50°C and 3-bromoaniline (1 eq) was added. The reaction was heated to reflux overnight,
cooled to rt, diluted with water (2 volume). The product was isolated by filtration and washed
with water, ether or acetonitrile-water (1:1).

"H NMR (Acetone-dg) & 1.32 (t, 3H), 4.29 (q, 2H), 7.54-7.63 (m, 2H), 7.69 (dd, 1H), 7.78 (dd,
1H), 7.93 (s, 1H), 8.66-8.71 (m, 3H).

Step 2: 1-(3-Bromophenyl)-1,4-dihydro[1,8naphthyridin-4-one-3-carboxylic acid
A suspension of ethyl 1-(3-bromophenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxylate
from Step 1 (1 eq) in a mixture of tetrahydrofuran-methanol (0.15M) and 1N aqueous sodium

hydroxide (2 eq) was heated at ca 50°C with stirring for 20 minutes. After cooling, the
mixture was diluted with water and acidified with 1N aqueous HCI. After stirring for 45
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NAPHTHYRI DI NONE 4 as starting material. 1H NVMR (500
MHz, CDC13): 8 9.76 (d, 1H), 9.11 (s, 1H), 8.85 (d,
wak)o4/088378 (d, 1H), 7.77 (d, 1H), 7.65 (m 2HCT/CAZ®3/001800
(d, 2H), 7.47 (m 3H), 7.41 (d, 111), 4.33 (m 1H),
2.71 (s, 2H), 1.51 10 (s, 6H), 1.33 (dd, 6H). -77 WO
2004/ 048374 PCT/ CA2003/ 001800 EXAMPLE 29
(+)-(trans)-2-{ 3-fluoro-3"-[4-o0xo0-3-{
[(2,2,2-trifluoroethyl)am no]carbonyl
mirhutek, ﬁre'lﬁédlﬁlth‘t’é Wl fitterdd, AAshyd Wbl p&h@lrWAtéIAEfnﬂl dn}ad to aflgorg the title acid

clopr ecarboxylic acid O O HCF
as i FolcEgalic
1-(3- bronDphenyI) 1, 4-di hydro[ 1, 8] napht hyri di n- 4- one- 3

SRR R A 57 05 LI L PSP e e,

9.01(s,dEBcr i | bed in J. Het. Chem ,30, 855, 1993) (1 eq),
triethylanine (4 eq) and ethyl 3, 3-
di met hyl am noacrylate (1.5 e% in acetonitrile (0.5M
Stepds LHESrETORTGRYIS Gy 2 i SoC RO i To A S byrigin H-one.3-
carBodrgamani line (1 eq) was added. The reaction was
heated to reflux overnight, <cooled to rt, diluted
with water (2 volune). The product was isol ated by
To hishidpentiowof Ribrumsdpenyl i dimadrell, 8 ]edpgheiyridin-4-one-3-carboxylic acid

fro%%@é??'ld EQﬁﬁd\f\@ét%ax%}ne](g )]'%_}g'%!}wt}y %&@gﬁ?b% 9(? as added
isolputyl, chiggpformpateg 1 8cbd)- Aﬁ;ﬁ) stlrrmgg QO € fonHhours, 2;%28nﬂgorpmhylannne 5

eq)%@s adgécﬁﬁlthhe mlxture was allowed to warm uR to foom temperature and stirred
onophenyl ) -1, 4-dj hydro[ 1 apht i n-4-one-3

oveng}élptb |qu€(t1g% w&s thgg pgtgwgﬁ%h%twg?p %tpy]eqcﬁéfe and water, the organic
phate (v3s bﬁéﬂ@[ﬂ'@lﬁyd)r)i’te&l téha dolity Which a8 ]stapdinethdrdt foodn @Rgetature for 3

hours ancfJ Pfi%lrec? o afford the N-(2,2,2-trifluoroethyl)-1-(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide as a white solid.

Alternatively:

A suspension of 1-(3-bromophenyl)-1,4-dihydro[1, 8]naphthyr1d1n -4-one- 3-carboxyhc acid
from Step 2 (1 eq) in DMF (0.1M) was added HATU (4 eq), diisopropylethylamine (8 eq)
followed by 2,2,2-trifluoroethylamine (4 eq). The mixture was stirred at rt for 12 h then
heated at 80°C for 2h, cooled to rt and diluted with water. The residue then isolated by
filtration washed with ether, triturated in acetone to afford the title compound.

Step 4: N-(2,2,2-trifluoroethyl)-1-[3-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl}-1,4-
dihydro-1,8-naphthyridin-4-one-3-carboxamide

A mixture of 1-(3-bromophenyl)-N-(2,2,2-trifluoroethyl)-1,4-dihydro-1,8-naphthyridin-4-one-
3-carboxamide (1.0 eq), pinacol diborane (1.5 eq), KOAc (4 eq) and PdCl,(dppf) (0.05 eq) in
DMEF (0.2M) was stirred at 70-80°C for 3h. The mixture was cooled to rt, diluted with EtOAc
and a NH4Cl solution. The organic extracts were washed with H,O, brine, dried over MgSOy,
filtered and concentrated. Crystallization from EtOAc-Ether-Hexane (1:1:2) and flash

-79 -



10

15

20

25

30

fromStep 1 (1 eq) in a mxture of

t et rahydr of uran- net hanol (0.15M and I N aqueous sodi um
whyenoxssde (2 eq) was heated at ca 50C with stPCT/ACAZN03/001800

for 20 m nutes. After cooling, the m xture was dil uted

with water and acidified wwth I N agueous HCl. After

stirring for 45 -78 WD 2004/048374 PCT/ CA2003/ 001800

m nutes, the precipitate was filtered, washed well

with water and dried to afford the title acid as a

chré&h&aghapley (@IBL18BIO AL, 5bfsomwﬂh(e/fmh&nﬁlu65Aff&d8d e e acompound as a
b 7.76 (m 2H), 7.84 (d, 1H), 7.99 (s, 1H), 8.8
w lilﬁ:%)"hﬂ 5 9.01 (s, 1H) Step 3:

1-(3- brom)phenyl) N-(2,2,2-trifluoroethyl)-1,4-di hydro

Steg 3. BoRARDS IS Bidfllgid carboxam de. 10 To

uspensi on
1- (3-bronmophenyl ) -1, 4-di hydro[ 1, 8] napht hyri di n-4- one- 3

Toa mpmm éfqn&ﬁyl%phfeﬁ Hho%%)ﬁ&ugm(&oﬁﬁ?e @ %\ﬂam @%@ief;)g%ﬂl&% (0.13M)

rofura
at {% gbg)?§/ Pgd@mno%%ﬁ}w@ oM} 181 @ayneSAis ﬂ@ﬂ) drppyise yerd0 . The
reao‘u@h rﬂxhﬁﬂ&lﬁvﬁs stidred, a2 =18°Cf o1 05 aeh, WaranoeC( Hirred%dr Y¥Sin and cooled

oacf 0B G St RE S EERR S8 e s
add@d]éﬁ@pwmetqvmr Hheih. bEnelesixiue Wb aBoweeditoey amcslowlyeo it dndsstirred for
1h. %}ﬁ%‘éuﬁlri’g%%ﬁ% ‘é\’aﬁe&%he%ﬂ %%a%‘f&@&’fev%éﬁsch&cﬁl %‘&' dﬂglted with 2

I ch was stlrre i'n ether at roomt er at
volygpg, pishexape. f The (redidC exrast as washed with brine, dried over MgSOy, filtered

and Noficén#atdd! Thé fdsmh@ Q»tab )ﬂilhtea vﬁ@rﬂéﬁﬂ@/@ﬂ@m 9: 1)1arﬂi' filtered on a pad of
one car

s 1L SRR By .0 SRR R B8

1- (3- bronmophenyl ) -1, 4-di hydr o[ 1, 8] napht hyri di n- 4- one- 3

- . [ d 0.1

step G RO FFiety fﬂ&%@g@%ﬁﬁ%@r1%@?3%&”’0[’“@%q) e
foll owed by 2,2, 2 trifluoroethylanm ne (4 eq). The

To d@dﬁbéﬁsﬁ)nvﬁ%oﬁﬁérm ﬁﬁllﬁ}orﬁétgéﬁﬁuﬁ%la{é BeiSdhe cBﬁﬁ‘ﬁe%ﬁ(O"{‘)tl 89

ead tort

d
Ch@%‘éPBEEOQ kaﬁ gorasaddehiR Ri-214- rsgptoaﬁh@@@mwrf -Rutyl-2-oxazoline)
(0.0¢teRr The mixtute ataedtitred acfet OAehdnCcanhilated thbBegH slhdsBvool in a solution

of SR8 MM tef B (PASRL B shiarp OEm 910 9 42C s Tp s supy g adsled
solutign of ethabdinzslaagtat2(§.8 egh@rofichlotoférm (1M) dropwise over 3h. The final
mixture was stirred overnight at 4°C. The mixture was concentrated. Flash chromatography (
Hexane, EtOAc; 95:5) afforded the desired compound. (84:16, trans:cis isomers,
methodology described in Evans et al. J. Am. Chem. Soc. 1991, 113, 726)

Step 7: (+)-2-(4-bromo-2-fluorophenyl)cyclopropanecarboxylic acid

To a solution of (+)-ethyl 2-(4-bromo-2-fluorophenyl)cyclopropanecarboxylate (mix esters, 1
eq) in tetrahydrofuran-methanol (2:1) was added lithium hydroxide (0.84 eq). The reaction
was stirred at rt for 2 days. The resulting mixture was concentrated, diluted with water,
extracted with ether(2x) to obtain the cis ester. The aqueous phase was acidified using HCI
10%, extracted with ether (2x) to obtain the (+)-trans acid. The organic extract containing the
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di hydro-1, 8-naphthyri di n-4-one-3-carboxam de A
m xt ure of
wa 2§3/is3aarophenyl ) - N- (2, 2, 2-tri fl uoroet hyl) - 1, BeDChy@s/001800
-1, 8- napht hyri di n-4-one- 30 3-carboxam de (1.0 eq),
pi nacol diborane (1.5 eq), KQOAc (4 eq) and PdCl2(dppf)
(0.05 eq) in DW (0.2M was stirred at 70-80C for 3h.
The m xture was cooled to rt, diluted with EtOAc and
a NH4Cl sol ution. The organic extracts were washed
tran¥vadi® Wzl onlitiihdtPanddidsBed G brie,SFed ovet Mig8OkiledRed and
copcegt rated. Crystallization from Et OAC- Et her - Hexane
coneigi®Sy  and flash -79 WO 2004/ 048374 PCT/ CA2003/ 001800
chr omat ogr aphy (CH2C12: Et OAc, 50: 50) of the nother

e LA

suspensi on of nethyltriphenyl phosphoni um bromde (1.1

To @Qﬁu’doﬁ Jf &4 @J@/@f&ﬁ& Q%o&&bh@%cycﬁkr%ﬁ%ﬁrﬁ@ﬂﬁl@g&@ ftom step 7 (1

5M i n hexane W Se_over
eq) ’2’(}“ eﬁﬁ?@ é‘ﬁ’é@ﬂ%‘ﬁ‘ a stherpad 8%@0% of S@wabanem@ 1 fegetion is
comj;ﬁ:teni By Ther Thetosulihg Sibitifeathsiconcehtrati TigdudO@dvas used as such
k to -78C. A solution of

thr%tPZ fl uoro-benzal dehyde (1 eq) in 100 nL THE was
10 added dropwi se over 30 mn. Final mxture was

A
SterfY: (R alyP2ua1THoR. S olds [ B hhloES B utinolkdtobg 18-
naph{Ryriding ﬂ]}HPIFWbﬁ'YNCV elopropgagicaibexdptehexane. The

organi c extract was washed with brine, dried over

filt d. Th
To J R e S b e SR S s
(1.2@f)) arfdl baromtgester fidne step 4d1 ieqiss DYMFePaOI1i A0l 18 dwas added

tris( ﬁ?ﬁz@{iﬁﬁéxﬁe&@&oﬁe‘idlﬁ&ﬁa‘amnw%o 85558 ARLAMhindpoSt €P 6

(dicyelphexpipbpiphinodbipbenyb by eq)epd kspdivpesrevmaisseiitiané2No4 2q) The

reacﬁH§ ﬁﬁﬂﬁf&ﬂaﬂ{eaﬁeﬁﬁp e/r8é¢ Yort 3 hfHHéQE RBh %Qﬁﬁé‘tv%Qﬂﬁ&)@d on Celite and

01 chl orof orm
silicp tgglz @aﬁ ag@ &@gleﬁ with EtOAéq )The flltrate was concentr(ated in vacuo and remaining

solvéts Rere?didiilldds mpvaopry. I"lméera@iﬂmgs;(eﬂowesrohd Mtu%ed&lgamly in&ther.
xt.ure

The bosidh shet 85ty Al A eSbed Bk ot MaBiidtr wete further
puri§ed by flashf ahoomabgeplty (tdinenee/dhtOAT, tO0:0to7@BM. (0. 1M at
AC. To this solution was added a

Step 10: (+)-2-{3-fluoro-3'-[4-0x0-3-{[(2,2,2-trifluoroethyl)amino]carbonyl }-1,8-
naphthyridin-1(4H)-yl]biphenyl-4-yl }cyclopropanecarboxylic acid

in thE

To a solution of ester from step 9 in THF-MeOH-H20 (7:3:1, 0.05M) was added LiOH (1.1
eq, 1M) and the mixture was stirred at 50°C for 3h, then at room temperature for 24h. The
organic solvent evaporated, aqueous was acidified with HCI1 1N and the acid extracted with
EtOAc (3X). The organic was washed with brine, dried and solvent evaporated to afford 2-(3-
bromophenyl)cyclopropanecarboxylic acid. The resulting solid is stirred vigorously in hexane-
ether-acetone for 1 h then collected by filtration.
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15

20

solution of ethyl diazoacetate (0.8 eq) in of

chloroform (1M dropw se over 3h. The final mxture
woaw48i8374 ed overni ght at 4C. The m xture was PCT/CA2003/001800

concentrated. Flash chromatography Hexane, EtQAc;

95:5) afforded the desired conpound. (84:16, trans:cis

i soners, 25 nethodol ogy described in Evans et al. J.

Am Chem Soc. 1991, 113, 726) Step 7:

(+)-2-(4-brono-2-fluorophenyl)cycl opropanecar boxyl i c
The@@inttiohter EEXAMRILID 85 qF)-1-13-fRiblyB'-[4-0x0-3-{[(2,2,2-

2= (4= £l | at
wingpggh Mool o SR i ARUPEATBRSREY (o) ™
yl}awals’pm@dwaﬂhokﬂnmmymmmwmmgcoum &a))-2.7 H@OPTQHdIdGOﬁPrbIS@—tert—
but --Oﬁ&bﬁﬁﬁgl gt for 2 days. The resulting mxture

ra

s conce d diluted with water, extracted with
ether(2x) to obtaln the cis ester. The aqueous phase

@obdnfik a8Das):ng 1616 (s, 2835, oaxpt 475 acheglovid, hH;t 888 (m, 1H), 7.78

<ddcla%25t7i.mgﬁ?#"6i G i 5 M RS b T . 1,

4.16 (ar2H)as.7d (e 1¥), 20thinn edl) andl (asidy 1\82t(m, AH)N¥S €ESEA1 (M+1)
5p5QVer MySH4, filtered and concentrated. Step 8:

(+) - met hyl

2- (4-Dbrono-2-fl uorophenyl ) cycl opropanecar boxyl ate 5

To a solution of EXAMPLE 30

(+)-2-(4-brono-2-fluorophenyl)cycl opropanecar boxyl i c
1-({&t13d[(Eyoboprepydpninofcirboayhl-4-exorb S imapltheddin o4 de yMiphenyl-4-

ion of diazonethane until

)dhﬁgggﬂwg%bﬁéﬁgggﬁkyg?ggaby TLC. The resulting m xture

was concentrated. The crude ester was used as such in

t he next step. 10 Step 9 Q;) met hyl

2-{3-fluoro-3"-[4-oxo-

[(2,2,2-trifluoro

napht hyri di n-1(4

cycl opr opanecar boxy e Jo a 'solution of (+)-nethyl

2- (4- brono- 2-f 1 uordphefyI ) cycl opr opanecar boxyl ate from

step 8 15 (1.2 eq) and_boronate ester fromstep 4 (1

eq) in DMF-iPrOH (1: 1M, was added

tris(di benzyli deneacg & dipalladiun(O) (0.055 eq),

2- (di net hyl am no) - 2' - ¢ Y

(0.13 eq) and a sodiumcarb e SO 4‘|Qﬂ4(2Nl 4 eq)

The

Step 1: ethyl 1-(4-bromobenzyl)cyclobutanecarboxylate.

To a solution of LDA (1.2 eq) in THF at -78°C was added ethyl cyclobutanecarboxylate (1 eq)
and reaction mixture was warmed up to -40 °C for 10 min. The reaction was cooled back to -
78 °C for 1h, then 4-bromobenzyl bromide (1.1 eq) was added as a solid to the mixture. The
reaction mixture was warmed to 0 °C in an ice bath. The reaction was quenched with a
saturated solution of NHyCl and extract 3X with ethyl acetate, dried with MgSO,4 and
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30

reaction m xture was heated at 78C for 2 h. The

reaction mxture was filtered on Celite and silica
w@ed04(4831) and washed with Et QAc. The filtrat eP@EEA2003/001800

concentrated in vacuo and remmi ning 20 sol vents were

distilled in vacuo. The resulting yellow solid is

stirred vigourously in ether. The residue then

isolated by filtration and washed with ether. Mot her

liquors were further purified by flash chronatography

ﬁo&ﬁéd’ﬁﬁ@ryﬁesﬁt Bhch chRhidlodrphfOwitPD5: 5HexBndsthyl acetate afforded ethyl

4- 3-{
1- (4[b(rém9b@212§'l§?519i)95’8%8‘f3%9?’§’§ﬁ? no] carbonyl }-1, 8- 25

napht hyri di n- 1(4H) -yl ] bi phenyl - 4-yl } cycl opr opanecar box

s 33 0 Bl B B g0
yllbiphnydddylt methyl)sycloteitangsarboxylated at 50C for 3h, then at

roon1tenperature for 24h. The organic sol vent
evapor at e eous was acidified wwth HC 1N and the

Am@apgﬁm it % wld:gq)(@srfr%ét%rldé@e@ sCOs (3.5¢q;
2M W hey Paid Ac) (0 0%xq.)Gnt PPha (01 52]) o2 PHCEM omls%dp trn-propanol-
oML 8160 RSB EH) Y ChEPDRRAR SR04 e wi
AcGH hed diaved with FtOAc1 The tbmhined bigaoicedtrbgts fMetet wadthiedwith brine, dried
- 4 i .
over e 4%‘ﬂf@%%@%dﬁ?ﬁ%ﬂ%ﬁl%ﬁﬂéé’%@?ﬁ%%ﬂg?@?ﬂ 99:0)
affordeidfthe éileearrgaupdni no] car bonyl
-1, 8-napht hyri di n-1(4H) -yl ] b| phenyl

Step)(/ glg{%zfﬁf(gﬁ@wgﬁzmxy 4§§an glagls)imyncﬁ}ndl(yﬁi g)ﬁlblphenyl 4-

yl }nhthylcydlobutaderatborylic aridt ep 6 5 1H NWR (500 MHz,
CDC13): 810.31 (s, NH), 9.10 (s, 1H), 8.9 (dd, 1H),
8.78 (m 1H), 7.78 (dd, 1H), 7.71 (t, 1H), 7.64 (br
To ssoldtioh) of eE’teB&o(rmbo&«H);t,ep 2. mTIﬂ"dM Oﬂ-—[}I;ZO‘,(ZQED 3.4, IMH)vas added LiOH

(5 e %IH)Q%/D( Enjilil‘l('el) nnxtéB 1@214 mlrriﬁ)at 56800 %01( ml ’HTQ org’anQ:os&lVént evaporated,

aqueppIs Veas pgldgmpL A@@I-i apg the ac1d extracted w1th Et%lAc (3X)) The organic was
wasﬁed [waitd (eine! Qipie@pPx@RbReNC avdmied. - #h®%@sidue was purified by flash

ChI‘OIl’-lar%g rQIt)hh}y{(JJIgl CH }M@HVEM ﬁﬂf&ﬁ' 8§' 15) to afford the title compound as a

white solid.

'"H NMR (500 MHz, acetone-dg): & 9.87 (s, NH), 9.1 (s, 1H), 8.84 (dd, 1H), 8.72 (dd, 1H),
7.72 (d, 1H), 7.61 (m, 2H), 7.49 (m, 3H), 7.39 (d, 1H), 7.27 (m, 1H), 3.18 (s, 2H), 3.05 (m,
1H), 2.5 (m, 2H), 2.12 (m, 2H), 1.95 (m, 2H), 0.90 (m, 2H), 0.70 (m, 2H). MS 492.0 (-
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yl } met hyl ) cycl obut anecarboxylic acid OO4 H NN OH

15 O Step 1: ethyl
wda2qodnim3enobenzyl ) cycl obut anecar boxyl ate. To aPGDICARI0GN01800

of LDA (1.2 eq) in THE at -78C was added et hyl

cycl obut anecarboxylate (1 eq) 20 and reaction m xture

was warnmed up to -40 C for 10 min. The reaction was

cool ed back to - 78 C for I h, then 4-bronobenzyl

brom de (1.1 eq) was added as a solid to the m xture.
TheT fwow[wmmmnds@ wbnerperepwésj avaordig tb ohdlprGeédurariek@tbed previously..
Indlcafea is ‘Eé%ﬁo s%ﬁ@\}&o(ﬂdé I%eacgt{%%g 1?1haalo S%%so gticé}e lgflses spectrometer
undgr ﬁledtrom -spayShe maeed 1om@210ﬂ\@a13@@@1s0ﬁ8®1¢me a (M-1)- value.

PCT/ CA2003/ 001800 evaporat ed to dryness. Fl ash

cihromatography w th—955 hexanes ethyt—acetate—
gxaf forded et hyl Chemical 1 LRMS
11 (4- br onobenzyl ) cycl obut anecar boxyl ate. Step 2: |dMhyll)

ﬁ/ﬁjl(}]@s laz-w%q&ryelmsf@maﬁﬁﬁa%a&m Tiofo@- T, 8{napnt
31y ] bi phenyl %ﬁgndmﬁé ilﬁ?gng gcli@r boxyl ate / 4802

>

—
—

xture of NAPHT HYRI DI INOK nste
(1. Xtang)-2- SR yCBp Ianude\XbarBoﬁij%oXB’d(@%) 2 v
. %ﬁﬂ}yhdapwyab@ea exii)cylopRfinedipnixyfig G &q)y400

32

1
(
n{ pr opanol was stirred at 70C for 2h.
The m xture was cooled to rt, quenched with 10 A¢OH

332 hd 3-arathitled{ 3ulHexedade2.2 2ﬁ@ﬂe@rﬁeﬁhﬁamm0@a¢h@yls}xt f a§?§ 3
wer e welsbraaphiiriditd (448 ylihiphedyl-dyHibutiagis@did fi | t ¢ '
ahd concentrat prl l:I ash chromatography (CH2C 2 / IMeOH,

99: 1 r[ I e_.Co d.. Ste 1- _
o Pl s oS s

A/ ret-hyv \r\\ln' nlnnf taneear h_ﬂ\[\l! H & ar\| r~| TJo—a cnl ||tIL(\n r\f

'T

y CyCTruo [SAvA] O

A

I y COCTAT \¥ |
ekter from ab(ivzms}&tle(ﬁ -p-oxo- 3‘+HF(21%I$+3H20 (2:1:0.5]
350 1|\/ppemaa§luaﬂlqhﬁc¢ybaﬂ-ho]carbonyl} 1,8-naphthyridin-1(4H)- 588.0
yl]biphenyl-4-yl }cyclopropanecarboxylic acid

(trans)-2-{3'-[3-[(cyclopropylamino)carbonyl}-4-oxo-1,8-
36 naphthyridin-1(4H)-yl]biphenyl-4-yl}-1- 482.0%
fluorocyclopropanecarboxylic acid

(+)-(trans)-2-{3-chloro-3'-[3-[(cyclopropylamino)carbonyl]-4-oxo-
37 1,8-naphthyridin-1(4H)-yl]biphenyl-4-yl }cyclopropanecarboxylic 500.2
acid

(-)-(trans)-2-{3'-[4-ox0-3-{[(2,2,2-trifluoroethyl)amino]carbonyl } -
38 1,8-naphthyridin-1(4H)-yl]biphenyl-4-yl }cyclopropanecarboxylic 506.2%
acid

(+)-(trans)-ethyl 2-{3'-[3-[(cyclopropylamino)carbonyl}-4-ox0-1,8-

39 naphthyridin-1(4H)-yl]biphenyl-4-yl }cyclopropanecarboxylate 494.3

(+)-(trans)-isopropyl 2-{3'-[3-[(cyclopropylamino)carbonyl]-4-oxo-

40 | ,8-naphthyridin-1(4H)-yl]biphenyl-4-yl }cyclopropanecarboxylate 508.5

-84 -



(5 eq, 2M and the mxture was stirred at 50C for 4h.
The organi c sol vent evaporated, aqueous was acidified

WO/ 0483@H and the acid extracted with Et OAc (BX)/CATI8/001800

organi ¢ was 20 washed with brine, dried and sol vent
evaporated. The residue was purified by flash

chromat ography (CH2A 2 / MeOH, 10% NH4OH, 85:15) to
afford the title conpound as a white solid. 1H NMR
(500 MHz, acetone-d6): 8 9.87 (s, NH, 9.1 (s, 1H),

EX(m 2H), 7.49 (m 3HJhenficd%afd, 1H), 7.27 (m 1

8] 84 (dd, 1H), 8.72 (dd, IH), 25 7.72 (d, IH), EEMS
318 (s, 2H), 3.05 (m_ 1H), 2.5 (m_2H), 2.12 (mM™+D"

41

2H), 1.95 (m 2H), 0.90 (m 2H), 0.70 (m 2H).
492, Qreft=butyl 3o{ 3'§3 [ (@1oponylenERjcrRETlchR63 /001800
The fiaphtiowiding] @@hpdlbistenylet-vl ) i3, 2danetylpogandiag 1 o ke

pfocedures described previously. Indicated is their

42

43

—_

C\spe{:élve (M+ 1)+ val ue obtai ned froma | ow

resot 1[%15(%‘@198”@?5]@&11?@%{3@}}’] trRaen . enabitpsidinspr ay 2
chem call (tonyliphessl-¢oh? Lidsmsthylpromapisacil a (M 1

(I\/IIDI\/R (th.'-mQ\ 2- {

ngp flt " ? i iﬁ‘ﬁ% %Fﬁéﬁa‘?igﬁ%“%@% ou82.2

I
( f allb) —2=13" LO L\bybl Gpﬁpyu atm ||U} €af burlyl +—4—b5xo-—1
8| 32 (3'[3 cyclo on xo— 8-naphth - L
44napht ygg}'g 1:%@3 rf% cII) 0 ane,ambxp,g
oo (L,
[ 4 2,7 2-1Ti TlTloroet hyt)am notcarbonyt—3 oo )
451 -3Dp331p31P065'¢ epropHatidc Udrﬂ)&iyﬂhﬁﬁi(& 1% Hdﬂhﬁ%ﬁﬁp' cjacid
5P4.3  3d4r) ﬂﬁﬁl’f 13- 2-119&9% anoic acid 482.2
[(2,2,2- trlfluoroe hyl")’am no] ca?] rPf”} i
napht hyri di n-I(4H) - yI' [ bir phenyl-2-yT }
46 P C 1408 4B eyciaphpyidninojabdniPs-olo{1 8-aashthylidid-
3| - [ 41@¥D-yBfo{phetid-ZyBnih31)3 ]obutanecarboxyhc acid 4944
pent af | uor opr opyl ) am noj car bonyl
} 1, 8-naphthyridin-1(4H)- 588.0
47 (+)-(trans)-2-{3'-[3-[(tert-butylamino)carbonyl]-4-oxo0-1,8-
naphthyridin-1(4H)-yl]biphenyl-4-yl }cyclopropanecarboxylic acid 482.2
| 48 (+)-(trans)-2-{ 3'-[3-[(cyclobutylamino)carbonyl]-4-0xo0-1,8-
naphthyridin-1(4H)-yl]biphenyl-4-yl }cyclopropanecarboxylic acid 480.2
49 3-{3'-[3-[(cyclopropylamino)carbonyl]-4-oxo-1,8-naphthyridin-
1(4H)-yl]biphenyl-4-yl }bicyclo[1.1.1]pentane-1-carboxylic acid 492.2
50 4-{3'-[3-[(cyclopropylamino)carbonyl]-4-0x0-1,8-naphthyridin-
1(4H)-yl]biphenyl-4-y1}-4-hydroxypentanoic acid 498.1
(trans)-2-{3'-[3-{ [(+)-cis-(2-fluorocyclopropyl)amino]carbonyl }-4-
51 | oxo-1,8-naphthyridin-1(4H)-yl]-(+)-biphenyl-4- 4843

yl}cyclopropanecarboxylic acid
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yl ] bi phenyl - 4-yl } cycl opr opanecar boxylic acid
(trans)-2-13"'-[3-[(cycl opropyl am no) car bonyl ] - 4- oxo-1,
w@2@88/0mspht hyri di n- 1(4H) -yl ] bi phenyl - 4-yl }- 1-pPdB2A2003/001800

fl uorocycl opr opanecarboxylic acid (+)-(trans)-2-{

3-chloro-3"-[3-[(cycl opropyl am no) car bonyl ] - 4-oxo 37

1, 8-naphthyridin-1(4H)-yl]biphenyl-4-yl }

cycl opropanecar boxylic 500.2 acid (-)-(trans)-2-{
-[4-o0x0-3-{ [(2,2,2-trifluoroethyl)am no]carbonyl }

38
EX.1, 8- napht hyri di n- 1( €tmick] iinghenyl - 4-yl } cycl opr op&&\%%
nboxylic 506. 2* aci d (+L(trans) ethyl 2- { +1
3 I 439
57 m?p({wfyl%érfsyg ﬁh{%f,rﬂif ahr%g%p rgpanecagz%%
yl ate 494 o 1d
-[3-[ (cycl 0[%' gfﬁpﬁ’ ﬁ 4- oxo 40

1 -naphthyrldln 1(4H) yI]

b h - 4-
o, Teyhilapeoiiiapsmbgnaicarons 4 ogoswwfzbmoﬂsm% ,
PCT/ CA2@ a0 lpenyEkyl iechewimethyumecoicred (M + 1) +

‘_Qrt_hllf\” 3= J' 3 - rQ-

¢ @‘thlﬂs)@x}){B'dm{ﬁa}m@@myﬂbpﬁpwﬂmﬁﬂcsrb@ﬁyl} -4-
54 mapht hyr i doxo-1,84tbhodidihplernyd H¥iphdnyi-2. 2- di met hyll pyeRm
noat e 538 S %l}dyclopropanecarboxyhc acid

(0]

€ ht e
—13=f{cy ret oP1-61! |a||| AO)-Cat uun |6 X6 S—rafhty

i n 42 1 (411)(+91(tjrmspyﬁe{ﬁy[4—qxcy3{

Iw

55 {2, manﬂeydiyplppyiMmoobm@onﬂ}mmbhﬂisyn{dm 1(4H)- 542.3
3 -13-[( cyldihplpmxybyth}wwiopmpaﬂmmjobj;ylrb-amb 1, 8- napht hyri
T 43 1(411) -yt biphenyt=3-yt =2, 2=dirmethytpropamnoit
aci 4.{362. [chciopédpylanuno)carbony -4-0x0-1,8- naphthyndm-

6 3 -[3-] ﬁgma fﬁﬁ%&mﬂyﬂ@ saiiReRYbleafoR*erl. 8- napht49pra
din 44 494

(4H) -yl ] bi Pﬂe(ﬁ%ns)% %@ }[gnﬁ(lﬂy y&lo&olpgpyfanecarboxyﬂ C
57 qcl dmethylethyl)armno]carbonyl}-4 -0x0-1,8-naphthyridin-1(4H)- 508.3

yllbiphenyl-4-yl }cyclopropanecarboxylic acid

1-({3'-[4-0x0-3-{[(2,2,2-trifluoroethyl)amino]carbonyl }-1,8-
58 | naphthyridin-1(4H)-yl]biphenyl-4-yl}methyl)cyclobutanecarboxylic | 534.2%
acid

(+)-(trans)-2-{3'"-[3-{[(cyclopropylmethyl)amino]carbonyl }-4-0xo0-
59 1,8-naphthyridin-1(4H)-yl]biphenyl-4-yl }cyclopropanecarboxylic 480.1
acid

(-)-(trans)-2-{3-fluoro-3'-[3-{[(1-
60 hydroxycyclopropyl)amino]carbonyl }-4-oxo-1,8-naphthyridin- 500.1
1(4H)-yl]biphenyl-4-yl}cyclopropanecarboxylic acid

(trans)-2-{3'-[4-0x0-3-{[((*)-2,2,2-trifluoro-1-
61 | methylethyl)aminolcarbonyl}-1,8-naphthyridin-1(4H)-y1]-(+)- 5224
biphenyl-4-yl }cyclopropanecarboxylic acid

(+)-(trans)-2-{3"-[3-{[(1-methylcyclopropyl)amino]carbonyl}-4-
62 oxo-1,8-naphthyridin-1(4H)-yl]biphenyl-4- 480.2
yl}cyclopropanecarboxylic acid
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45 3- {
-[3-[ (cycl opr opyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
Wa@l20v4/04534H) - vyl ] bi phenyl - 2-yl }-2, 2-di net hyl pr oparaiago03/001800
acid 482.2 46 1-({ '
-[3-[ (cycl opropyl am no) car bonyl ] - 4- oxo-1,
8- napht hyridin
1(4H) -yl ] bi phenyl - 2-yl }met hyl ) cycl obut anecar boxyl i c
acid 494.4
(#F)-(trans)-2-13"-[3- [(tert-D‘TylanTnO)CaTDonyr]-4-uxu
EX:- [, 8- 47 Chemical name LRMS
apht hyri di n- 1L§FD yI]blphenyI 4-y|}cyc|opropaneqéwbbi)

ic acid 48
e b S sanesmud | g0

pht hyri di n- 1(411Y{¥}Pﬁﬁﬁﬁ%ﬁ99 4-yl }cycl opr opan¢car bo

=]

[*))
W

ylic EICI d 480 dimedylH- {3 [4 oxo 3- {[5222
napr?t(%yrl gﬁﬁﬁﬁgﬁ?%?% @l ﬁﬁ}ﬁﬁyﬁ ft(ff% Qibiphenyl- | 524.4

icyclo[1. 1 1] pent an KGXvlic acid 492. 2 4- {

o)
&

CL3APgbibp gl oo dKEBy | ] - 4- oxo- 1,
Lwyg}@p taeyirsil@imind Cary@@/! J-1,8-naphthyridin-1(4H)- yl]blphenyl—

ﬂymryyb@bpmhemybxﬂmwkkL4 hydr oxypent anoi ¢ aci d

ranc)
TU.IIO L .I.\J

525.9

) ):(tmné)QZﬂ B@b}omﬁel%liﬁwwmplromzﬂmmmblcambnmm dxo4 B1
x 01,8;rBphthphdinyi(it H)-pi]BipUdnl) -4yl JeyCloprdpandrarbokyde 484082
Lcyclopropanecarboxylm@da0|d -85 MD 2004/048374

(=)
(@)}

=] N T
~3 (V)4
O' ) ‘<O "HCDOO""‘OOOOXD"\‘<

s % 3? S bt Bt oy o
g %}M L HIRPeBe | s061e

8 naphthyrldln 1(4H) - yI]blphenyI 4- 520.4

y cyclopropanecarboxyllc acid 4= {—
-[3-[ (cycl opropyl anm no) car bonyl ] - 4- oxo- 1,
8- napht hyri din 53

29 1(4H) -yl [ bi phenyl -4-yl'}- P, 2-di net hylput anor ¢ acid

496.2 (+)-(trans)-2-{ 3|-[3-{ E
[ (1- hydroxycycl opr opyl ) afo r N~
oxo-1, 8- napht hyri di n- 1(4H)_-yl|] bi plijenylH4g"482. 0
N N
O} OH
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yl }cycl opr opanecar boxyl i
(+)-(trans)-2-j 3

H) - 542.3 vyl ] bi phenyl
acid 4-{

- [ 4- oxo-
w@b@aphssyc| opr opyl ) am no] car bonyl } - 1, 8- napht hyp¢TiCA2@E401800
-4-yl }cycl opropanecar boxyl i c

c acid
3-{ [(1 55

-[3-[ (cycl opr opyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri

din 56 1(4H)-yl]bi phenyl
aci d 496. 2

-4-yl}-3, 3-
(+)-(trans)-2-{ 3

di met hyl but anoi c
-[3-{ [(21-cyclopropyl-I

30

57
nmet hyl et hyl ) am no] car bon
H)- 508.3 vyl ]biphenyl -

acid 1 -({ 3 -[4-o0x0-3-{
[(2,2,2-trifluoroethyl)a
napht hyri di n- 1(4H) -yl ] bi

} et hyl ) cycl obut anecar bo
(+)-(trans)-2-{ 3 -[3-{

[ (cycl opropyl nmet hyl ) am n
1, 8-naphthyridin-1(4H) -y
rboxylic 480.1 acid (-
[ (1 60 hydroxycycl opropy
}-4-0x0-1, 8-naphthyridin

hyridin-1(4
car boxylic

]blphenyI-A

-(trans)- 2-
) am no] car bonyl
t 500.1 1

opaneca

AAR-{

31

(4H) - y1] bi phenyl - 4-yl }
(trans)-2- { 3'-[4-oxo0-3t
nmet hyl et hyl ) am no] car bony
-(+)- 522.4 biphenyl -4
(+)-(trans)-2-{ 3" -[3-{
[ (1- et hyl cycl opropyl ) am
oxo- 1, 8-napht hyridin-1(4
yl }cycl opr opanecar boxyl i
PCT/ CA2003/ 001800 EX. (

0
cyclopr@panébarbo ylic acid
{ I(OH2, 2J2-tr¥fYuoro-1 61
htinri di n- 1(4H) -yl ]

yd}qy Iop oparrecar boxylic acid

32
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(M+ 1)+ 2,2-dinethyl-4- { 3" -[4-0x0-3- { [(2,2,2 63
trifluoroethyl)am no]carbonyl

wQ 2d0484832pht hyri di n- 1(4H) -yl ] bi phenyl - 538. 2 PCT/CA2003/001800

4-yl }butanoic acid 2,2-dinmethyl-3-{ 3'-[4-o0xo0-3-{
[(2,2,2 64
trifluoroethyl)am no]carbonyl}-1, 8-naphthyridin-1(4H)-
] bi phenyl - 524.4 4-yl }propanoi c acid
-(trans)-2-{ 3-fluoro-3" -[4-0x0-3-{ [(2,2,2 65

yl
(=) .

33 trifluoroethyl)am noJcarponyl}- 0 8- mapht hyridin-I(ZH -
yl ] bi phenyl - 525.9 4-yl}cyclop opiﬂggarboxy%ic aci d
(-)-(trans)-2-{ N
3-chloro-3 -[3-[(cycl opr car danyl’] -g- oxo 66
1, 8-naphthyridin-1(4H) -y -4-yl
}cycl opropanecar boxylic p id (+)-(trans)-2-{

3" -[4-0x0-3-{ [(2,2,2-tr yl ) am no] car bonyl }
67
1, 8-naphthyridin-1(4H) -y
rboxylic 506.1* acid 29
WO 2004/ 048374 PCT/ CA200
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PCT/ CA2003/001800 51 0O OHF NN52 OOH NN G6--C
w@2008848370 H N N O OH CH CH -95 WO 2004/ 0483FdT/CA2003/001800

PCT/ CA2003/001800 54 OOHOH NNOH 551 \

48 O O
A AT
H

T
NT N7
Q
NN
0
OH
49 o O A
X N
| H
P
N

50

-94 -



OO/ H NN56 OOH NN &X CH3 CH30 -96 WD

2004/ 048374 PCT/ CA2003/001800 57 0 OCH3 CH3 H N N -
W0 204/0837€0 0 - - HF F N N- / OH 6-- 59 O CPCIMNCAR603/001800
-97 WD 2004/ 048374 PCT/ CA2003/001800 60 O ON

OH Db--
O O
51 é
N N F
L I H
N N
(o
<
OH
52 o 0
S N
L) H
N N
(J_
<
50 OH
53 ﬁ
\ N
L H
N N
(J_ ]
OH
CH4CHa

-95 -



HOH NNOH 61 00 CHBHF F NNul<yo 62 0 0 CH3
NJ<~ HNN 6--C O -98 WO 2004/048374

w3003/ 001800 63 F F NF EF JII. NN O PCT/CA2008401800
I \ NF

54 O O /@
N/

Ir=z

@)
55 ’
O O
E\/U\I/U\N
N%\N/ H
%
X
0]
5 OH
56 C
X N
| H

- 96 -



F FNNI/ O 66001 Il H NNOH FO0. -99 W
2004/ 048374 PCT/ CA2003/001800 66 OOH NN 611 P-'~
woeRh4e183 & O 0 FHFF N\ OH 5 Oher vari at PONSA2003/001800

nodi fi cati ons, which will be obvious to those skilled
inthe art, are wwthin the scope and teachi ngs of

this invention. This inventionis not to be limted
except as set forth in the following clainms. -100 WO
2004/ 048374 PCT/ CA2003/ 001800 WHAT IS CLAIMED | S: 1.

57 A conpound represented by FormulCa (1Q: CHs ch,
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53 0 O
7 F
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X F
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OORL N' i |

R NNR3/ A-Y
phar maceutical ly acceptable salt thereof,

\' 2 R 5 (1) or a
wherein Ar

WO g00pl0essyd , pyridyl, pyrimdyl, indolyl, quinoPCTYgA2003/001800
thienyl, pyridonyl, oxazolyl, oxadiazolyl,
t hi adi azolyl, or imdazolyl; or oxides thereof when Ar

is a heteroaryl ;

- Cl1- 6al kyl ( C1- 4al kyl ) n- COOR4,

4al kyl ) m O00R4, wherein t

10 Y is -COOR4,

- C3-4cycl oal kyl (C1
he -Cl-6al kyl and the

o C34cycloal kyl is optional
al koxy, hydroxy or nitri
substituents are optional
C3-4cycl oal kyl ; wherein
1 or 2; R and R4 are each
H and -Cl-6al kyl; 15 Rl i
- C3-6¢cycl oal kyl, -Cl-6alK

__S_UD_S_LI_LLLE_DI_S_._JAhereLn p i

l'y subditubed ( th hal ogen,
e, he Cl%kyl)
2,H3@H 4, mis 0,

oxy, *6al kenyl , -C3-

D
6al kynyl, heteroaryl, or heter e group, optionally
substituted with 1-3 indg¢pendem vl o&L: 6al kyl ,
-Cl -6al kyl, -C _6al koxy, |OH, am no,
- (C0- 6a|ky|) SOp- (C1- 6al Kyl ), nitro, OH
=N- O- Cl - 6al kyl , - O N=Cl - 6al kyl , or

61 C3- 6¢cycl oal kyl
hal ogen, - CN, -N02, -Cl-63
C3- 6cycl oal kyl, O C1- 6al
O C3-6¢cycl oal kyl - C1- 6al ky
kyl), - Cl-6al koxy, pheny
am no, -C(O) -Cl-6alkyl,

substi t ut ed vvlth

N
dj oal Ryl ) £cE 6eycl oal

het erocycl e,

I(C3 6Ccy
N eteNoaryI,

1C( O - OJCL- 6al kyl , -
Cl- 6al kyl (=N-OH), - C( N=NOH) C1- &4l

- CO_6al kyl (oxy) C1- 6al kyl {phen
O
OH
N N~ ﬂ
| | H
o
N N
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6al kyl), or -(Q0-6al kyl) - SCk-
phenyl , heteroaryl or
wa g igsot ed wi t h hal ogen,
hydr oxy, am no, or -
PCT/ CA2003/ 001800
al kyl or cycl oal kyl

(C1-6al kyl), wherein the

heterocycle is 25 optionally
- Cl- 6al kyl
101 WD 2004/ 048374
-C(O) - O C1-6al kyl,

is optionally substituted with 1-6

- C1- 6al RORZA2003/001800

and wherein the

i ndependent|y sel ected hal ogens or -OH, and wherein k

is 0, 1, or 2;

R3 is selected fromH, hal ogen,

CN,

- C1- 6al kyl, -C3-6cycl oal kyl,
-C(O -0 Q- 6al kyl, -SOn" NH
-(C0-6al kyl)-SOn'-(CL 5 6
O C3-6¢ycl oal kyl ,
the al kyl and cycloal kyl T8
with 1-6 independently sel ect
compound represented by

63

0 F
W
P or 2lafd wherein

nitro, 3 C(O) -CI-6alkyl,

optwional | y substituted

): 0OORL i | RN

N R3/ Ar-Y 10 R2 (I){or ajp maceutical ly

acceptabl e salt thereof, |whereM Lsphenyl ,

pyridyl, pyrimdyl, indofyl, quinoli t hi enyl

pyridonyl, 15 oxazolyl, o¢oxadiazolyl, 2e_a7ol ) or

Hr-gazoby—er—oxi-desthereof when Ar i s a hetervaryl;
64Y is -COOH, -Cl-6alkyl (CL-4al kylp) n- ,

- C3-4cycl oal kyl (C1- 4al ky
- Cl-6al kyl and the C3-4c
substituted with hal ogen
and the (Cl-4al kyl) substi
to forma C3- 4cycl oal ky| ;
4, mis 0, 1 or 2; 20 R

/il oa kyI“

ref e
S dﬁtio ey
hydr oxyror nitrile,
are optionally |inked

X

65

Iz

-99.



Rl is H or -Cil-6alkyl, -C3-6cycloal kyl, -C1-6al koxy,
- C2- 6al kenyl, -C3- 6al kynyl, heteroaryl, or

whedaoenessyLl e group, optionally substituted w tPC/€32003/001800

i ndependent hal oCl1- 6al kyl , -Cl-6al kyl, -Cl-6al koxy,
OH, am no, -(CO-6alkyl)-SOp-(C1-6al kyl), nitro, CN
=N- O C1- 6al kyl , -O N=Cl-6al kyl, or hal ogen
substituents, wherein pis 0, 1 or 2; - 102 WO
2004/ 048374 PCT/ CA2003/ 001800 R? is H, hal ogen, - CN,

-NO2, -Ci-6al kyl, -C3-6cycloal kyd, -O- C3
6cycl oal kyl, O- Cl 6al kyl ,
C>C3-60yc|oalkyI-C1-6aIky
kyl), - Cl-6al koxy, pheny ryl H heterocycl e,
am no, -C(O) -Cl-6alkyl, - NeI- 6al kyl, -
Cl- 6al kyl (=N-OH), - C( N=NOH) Cl 6al kyl ,
- C0- 6al kyl (oxy) C1- 6al kyl -|pheny
- (Q0- 6al kyl ) - SCk- ( Cl1- gal kyl
heteroaryl or heterocycle is
wi t h hal ogen, -C1-6al kyl,| -Cl-6al kox
or -C(O-0OCl-6alkyl, and wherein tFk
cycloal kyl is optionally|substituted w[th 1€

oal'kyl ) (C3- 6¢cycl oa

erein the phenyl,
«_substit ut ed

dr oxy, am no,
sr _OH

Lndependent|y sel ected hal ogens or -OHC|and whaDein Kk
¢71s 0, 1, or 2; R3 is selg hal ogen, CN,

- Cl- 6al kyl, -C3-6cycl oal K 10 F

C( O -Cl-6al kyl, -C(0)- O ( ~ SON"NRPCD- 6al kyl ),
- (©0- 6al kyl ) - SOn' - ( Cl- o o &al ky |

O C3-6cycl oal kyl , mhereiq 1, or 2 and wherein

the al kyl and cycloal kyl| is optionally substituted

with 1-6 independently sel ect 3] ogen or OR 3. The
conpound according to clain12; phar maceutical |y
acceptable 15 salt thereof, &
-C3-4cyc|oa|ky|(C1-4alkyl)n¥COOH whe
C34cycl oal kyl is optionally substit
al koxy, hydroxy or nitrille, and the (Cl- 4a|ky|)

substituents are optionallly linked to forma O

C3-4cycl oal kyl ; wherein nis 0, 1, 2, 3 or 4, mis
0,1or2. 20 4. The conmpound according to claim2, or a
pharmaceutically acceptable salt thereof, wherein

Other variations or modifications, which will be obvious to those skilled in the

art, are within the scope and teachings of this invention. This invention is not to be limited

except as set forth in the following claims.
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Y is cyclopropyl-COOH, Ar is phenyl. 25 5. The

conpound according to claim4, or a pharnaceutically
wacwepishl e salt thereof, wherein Rl is - Cl-6BCR¢A2003/001800

optionally substituted with 1-3 independent

- Cl-6al kyl, -Cl1- 6al koxy, OH, am no,

- (C0- 6al kyl ) - SOp- (C1-6al kyl), nitro, CN,

=N O C1- 6al kyl, -O N=Cl- 30 6al kyl, or hal ogen

substituents. 6. The conpound accor di ng to claim4, or
WRABASChdMHED 8% | y acceptable salt thereof, wherein

-103 WD 2004/ 048374 PCT/ CA2003/ 001800 R1 is

- C3- 6cyc] oal k optio aII % t ut dW|th13

i ndependént éfo R4 repres @Lte EY &Y, ani no,

- (CO- 6al kyl ) - SOp- (C1- 6a| kyl ni ro CN,

=N- O C1- 6al kyl , -0- N=Ci1-6akkyl ,;j or hal ogen

substituents. 5 7. The ccomrbing to claim 4,

or a pharnaceuti callylacc pt aljl e '}ialt t her eof

wherein R is hydrogent 8- The’conggund according to

claim4, or a pharmaceullicaN'y acceptable 10 salt

thereof, wherein R2 is hydragen or -Cl-3alkyl. 9. The

conpound according to ch@gn/ or a pharmaceutically

acceptable salt thereot] ein 15 Rl is

- C3-6¢cycl oal kyl optionally bsTAtut¢d with nmethyl or

hal o; and R is hydrogen. 10. The\corrpound accordi ng

to claim4, or a pharmaceutically g&ceptable salt

t hereof , wherein

)

or a pharmaceutically acceptable salt thereof, wherein

Ar is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiadiazolyl, or imidazolyl; or oxides thereof when Ar is a heteroaryl;

Y is -COOR4, -C1.-galkyl(C1-4alkyl)n-COOR4, -C3.4cycloalkyl(C1-
4alkyl)m-COOR#, wherein the -C1_galkyl and the C3_4cycloalkyl is optionally substituted
with halogen, alkoxy, hydroxy or nitrile, and the (C1-4alkyl) substituents are optionally linked
to form a C3_4cycloalkyl ; whereinnis 0, 1,2,3 or4, mis 0, 1 or 2;

R and R4 are each independently selected from H and —C1-galkyl;

RlisH, or —C1-6alkyl, ~C3-gcycloalkyl, -C]-galkoxy, ~C2-galkenyl, —C3-
ealkynyl, heteroaryl, or heterocycle group, optionally substituted with 1-3 independent
haloCj-6alkyl, -C1-6alkyl, ~C1-6alkoxy, OH, amino, —(Co-6alkyl)-SOp—(C1-6alkyl), nitro,
CN, =N-O-C1.6alkyl, -O-N=C1-galkyl, or halogen substituents, wherein pis 0, 1 or 2, or R1
is C3.gcycloalkyl substituted with phenyl;

R2 is H, halogen,-CN, -NO2, -C1-6alkyl, —-C3.gcycloalkyl, -O- C3.
6cycloalkyl, O-C1_galkyl, O-C3-gcycloalkyl-C1_galkyl(C3-6cycloalkyl)(C3-gcycloalkyl), —
C1-6alkoxy, phenyl, heteroaryl, heterocycle, amino, —C(0)-C1-galkyl, ~C(0)-O-C1-galkyl, —
C1-6alkyl(=N-OH), -C(N=NOH)C] .galkyl, —-C-6alkyl(oxy)C] -alkyl-phenyl, ~SOxNH(C(-
ealkyl), or -(Cp-6alkyl)-SOx—(C1-6alkyl), wherein the phenyl, heteroaryl or heterocycle is
optionally substituted with halogen, -Cj-galkyl, ~C1-galkoxy, hydroxy, amino, or

- 101 -



10

15

20 R1 is cycl opropyl optionally substituted with
nmet hyl or halo; and R and R2 are hydrogen. 11. The
W@ eompoussds according to claim 2, or a pharnaceurCTalhkgn3/001800
acceptable salt, wherein 25 Ar is pyridyl, pyrimdyl,
or oxide thereof. 12. The conpound according to claim
11, or a pharmaceutically acceptable salt, wherein Rl
is -Cl-6al kyl optionally substituted with 1- 3
| ndependent. - Cl1-6al kyl, -Cl- 30 6al koxy, OH,
-CQed-Hab iyl arg@he(r@m_ﬂ@galkw of cyglpalky, is leonally substltuted with 1-6

R St g e éﬁcﬁéﬁ 31 00

13. The ﬁw}m@dafé@a#am&)g% 6Cyciloa?ky1 nitro, -
C(Qhar rpaueit-0@)- wcggﬁ&m mﬁmﬂlotsaumr epH(Covatity®- SORL(C1.-

oo I BRI DR AheF ol oot s

cycld£DRyl Gﬁblbﬁdn)lﬂﬁﬁhsﬁﬁiedﬁﬁiﬂk vi6)indepehdently GBlected halogen or OH.
=N- O C1- 6al kyl , -0 5 N=Ci-6al kyl, or hal ogen

substituents. 14. The conpound according to claim 11,
or a phanmacedtdongiouyd expeasphtad by Fogable (Hher eof
wherein R is hydrogen. 10 15. The conpound accordi ng
to claim1l, or a pharmaceutically acceptable salt
thereof, wherein R2 is hydreggen @r .-Cl-3alkyl or

hal ogen. 15 16. The conpound| acc rdig to claim1l, or
a pharmaceutically ac her eof , wherein
Rl i s -C3-6cycl oal kyl |opt| onalJ y substituted with

nmet hyl or hal o; and NZ N R

ey

or a pharmaceutically acceptable salt thereof, wherein
Ar is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiadiazolyl, or imidazolyl; or oxides thereof when Ar is a heteroaryl;

Y is “COOH, -C1.-6alkyl(C1-4alky)n-COOH, -C3_4cycloalkyl(C1-4alkyl)m-
COOH, wherein the -C1-galkyl and the C3_4cycloalkyl is optionally substituted with halogen,
alkoxy, hydroxy or nitrile, and the (Cq-4alkyl) substituents are optionally linked to form a C3.
4cycloalkyl ; whereinnis 0,1,2,3 0r4, mis 0, 1 or 2;

R is H or —Cj_galkyl;

RlisH, or -Cj-galkyl, -C3.gcycloalkyl, —C1-galkoxy, —C2-6alkenyl, —-C3-
6alkynyl, heteroaryl, or heterocycle group, optionally substituted with 1-3 independent
haloC]_galkyl, -Cj-galkyl, —C1-6alkoxy, OH, amino, —~(Co-6alky)-SOp—(C1-6alkyl), nitro,
CN, =N-0O-C1.6alkyl, -O-N=C1-6alkyl, or halogen substituents, wherein p is 0, 1 or 2;
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R is hydrogen. 20 17. The conpound according to claim

11, or a pharmaceutically acceptable salt thereof,
wok@neiss7Rl i s cycl opropyl optionally substituP@rCardoB/001800

methyl or halo; and R and R2 are hydrogen or hal ogen;

R3 is hydrogen or hal ogen. 25 18. The conpound

according to claim2, or a pharnmaceutically acceptable

salt thereof, wherein R and R3 are hydrogen,; Rl is

- C3- 6cyc|oalky| optionally substituted with nethyl or

hal 0, or 30 R&is BahdypenofiN,oNab| yC5ighkkyl, t—@g%ﬂ:ywoﬁlkyl -0- C3.

6C}gclo%ll%ﬁl(9’C£8gaq 1.Q Iér? Q%B%i%%ﬁgyg%%%&p %aﬂ(yﬁf 3. chcToqalkyl) -
Clmaikmgybbqts@aryl Retearecyhiedamgen—-G(O el galkyhd-CYO)-90-C1 -galkyl, —
L AR S Y g@ SEPIRANE LSy, SO Co-
6315:!1@1%@}6?&%99 y@rﬂéﬁzs eralmthwlmwbéaﬁwqarﬂn@wcmcycle is
optBorallp Bhtryititet with hélUgerM Lgy- %alkylb —C1.- 6aéko§%l, Igldrox amino, or
ro car |

e SRR AR B S i v 1o
1ndépéhldéﬁt4|5}'9eiébkdd'ﬂalokens & [ whd-whedih k is 0, 1, or 2;

cyc 5 og;g/g opr o am ﬁ%ﬂge%on | TEL6UKRE: T3R0S mitro: -
C(Q)- ﬁlaﬁ(ahw,- -(()-9- 0—62i|k]z>1h gsalkyl) or -(Co-6alkyl)-SOp’-(C1-

1), -3 foaB§1, Whetsin 012dhta11d
)G TR PO IRBOLEAAS) el 10,122 gty o

cycmqlxksi esgtmtloyal]ly $ub1t1mtﬁdm&h;r|6mdepyn antly zeln@cchmlpg@pamc
aci d;
3. The compound according to claim 2, or a pharmaceutically acceptable
salt thereof, wherein
Y is -C3- 4cycloalkyl(C1_4alky1)m—COOH wherein the C3-4cycloalkyl is
optionally substituted with halogen, alkoxy, hydroxy or nitrile, and the (C1-4alkyl)
substituents are optionally linked to form a C3-4cycloalkyl ; whereinnis 0, 1, 2, 3 or 4, m is

0,1o0r2.

4. The compound according to claim 2, or a pharmaceutically acceptable
salt thereof, wherein

Y is cyclopropyl-COOH,;

Ar is phenyl.

5. The compound according to claim 4, or a pharmaceutically acceptable
salt thereof, wherein

Rl is -C1-galkyl optionally substituted with 1-3 independent -C1-galkyl, —C1.-
ealkoxy, OH, amino, —(Co-62alky)-SOp—~(C1-6alkyl), nitro, CN, =N-O-C] 6alkyl, -O-N=C]-
6alkyl, or halogen substituents.

6. The compound according to claim 4, or a pharmaceutically acceptable
salt thereof, wherein
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3-{ 3'-[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1,
8-naphthyridin-1(4H)-yl]-1, 1" - bi phenyl -
W@ bdo4848324 hyl but anoi ¢ acid; 15 { PCT/CA2003/001800

-[3-[ (cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyrii

din-1(4H) -yl]-1, 1" -bi phenyl -4- yl } (hydroxy)acetic

acid; 1-{

3'-{3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri

din-1(4H) -yl ]-1, 1" - bi phenyl -

yl }cycl opd M%a}’mk’}ﬂl tlalﬁ:ill@ suBstif@ed with 1-3 mdependent —C1 galkyl,

—Cg.ea{k% i&?ﬂ rﬁ%?l?or)(tjom gﬁ;ﬁgﬁ)ﬂsglk}ﬂ) nXt(r)o ]CI\§ —%—g]bl Z6a kyl -O-

NF@Hyk&Q&ﬂﬂ@Bb@g@ﬂémaubmmyI|c acid; 5-{
-[ 3- [(cyclopropylan1no)carbony|] 4- oxo0- 1, 8- napht hyri
di n-1(4H)-yl]-1,1" - bi phenyl -4- vyl
}- 2, 2- di het hyThd ¢@nphundabending i¢ cao#ybr acplmminabeuﬂieaﬂly acceptable
sd@&m&@f QM§+opropylanlno)carbonyl] 4- oxo0- 1, 8- napht hyri
din-1 ] 1, 1" - bi phenyl - 3-
yI }cycl 0 rl‘é) B8Ar boxyl i c acid; 25 1-cyano-3-{
-[3-[ (cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri

d|n14 - bi ghenyl -4-yl_ | .
}-2, 2( d:_%ret hyT%%‘? Bé‘ﬁ%%%ﬂf’ﬁé%‘@% 4 e aphasmpgepticadly acceptable
salﬂhex[eaf wheyei opr opyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
di n-1(4HR2Yd dgogehlbgr_ccl %31111 bi phenyl -4-yl } cycl oprop
anec arboxylic acid; (cis) ‘é
-[3-[ (cycl opropyl am no) car bonyl] 4- oxo0- 1, 8- napht hyri

dln 1(4H -yl '] Tie dompuRB@BNrdind B claim 4, h
| opr opaneé%éaboxyl [ é lggl H a1_ni060 V\B %ﬁc 8%%%]'},fcceptable
Sal‘ﬁé&‘F%%‘%*@%”}lbmsoo 2-(trans)-{
3' - br onoRb'is {G3-péxsialiop opiratiisutstiocaehwity infetldd ox bald; d
napht hyr 4I—|) ylj- 1,1'-biphenyl -4-yl }
cycl opr o%gn@@é?é)gxyl ic acid; 2-(trans)- {
-[3-[ (cycl opropyl am no) car bonyl ] -4-oxo-1,

d _ - 2. - ' - hi - |
8 (r:l ;I(IC:J PE) B%’% Ip a'n’glgelaéoéﬁoﬁlh ]gc%&ﬂgé lf%élglnilil,?oar ﬁ?:&h@.?’ﬁg%{ltlc‘la'ﬂy acceptable

Sal%h of, hexg#l opr opyl ami no) car bonyl ] - 4- oxo- 1, 8- napht hyr i

di n- 1( AHR1Yd E o?oﬂf@f)}h)é}ptloﬂal suBétﬁ&@&‘Wlth‘}néfhyl}or halo; and
cycl opro ang rbo i C aC| -(trans)-
3-chl or F? ?gfﬁ‘ropyl am no)car bonyl] 4- oxo-1, 8-

napht hyr i d| n- 1( 4H) yl]-
11.  The compound according to claim 2, or a pharmaceutically acceptable

salt, wherein

Ar is pyridyl, pyrimidyl, or oxide thereof.

12. The compound according to claim 11, or a pharmaceutically acceptable
salt, wherein

R1 is -Cj-galkyl optionally substituted with 1-3 independent -C1-galkyl, —C1-
6alkoxy, OH, amino, —(C0_6a1kyl)—SOp—(C 1-6alkyl), nitro, CN, =N-O-C}_galkyl, -O-N=C1.
ealkyl, or halogen substituents.
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1, 1' - bi phenyl -4-yl } cycl opropanecar boxylic acid;
2-(cis)-{
W@20048443¢(€ycl opr opyl am no) car bonyl ] - 4- oxo- 1, 8- raplnbyosi01800
din-1(4H)-yl]-3-fluoro-1,1" - 10 bi phenyl -4-yl }
cycl opropanecar boxyli c aci d;
-[3-[ (cycl opr opyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
din- | (4H)-yl]-1,1 -biphenyl-4- carboxylic acid;
2-(tranﬁh-{ ) X ) .
'~ [ 3- ( mOPpho PR SUpPYg as6oling 19 cling. 14, at plwmacsutigally. acceptable
sall {hétdof WHerdin 1" - biphenyl 4- yl }cycl opropanecar boxylic
acid; 15g3- teg [

Cl t r | : IRu olé OC lga?lll(yl o‘%)’ug?fﬁry%éllgérgztg ed §v1thI i -3 3 independent -C.galkyl,
-Gl wgwl)ﬁqp (¢ uppl kle]mtIo N, =N-O-C1.galkyl, -O-
BLIH;@ﬂpﬁe@Mkd yhﬁg@mﬂdggropanecarboxyl|c aci d;

2-(trans)- 13 -[3-(f [2-(methylthio)ethyl] am no }
car bonyl ) - 4- oxo- 1, 8- napht hyri di n-1(4H) -yl ] -

1, 1' - bi pheny!| The )tbn%@)’rﬁi a‘é@di@ﬁ@ﬁ@@ﬁiﬂﬁ%?’&ﬂé? Qeeuucauy acceptable
( [2(methy|su|fony)et ] am no

13" -

Sal%@% gr@%efelﬁ oxo- 1, 8- napht hyri di n- 1( 4H) - 20
yI]-l,l‘RbspyéngM}4 yl }cycl opr opanecar boxyli c aci d;
2-(trans)-{ 3" -[4-o0x0-3-{

[(2,2,2-trifluoroethyl)am no]carbonyl

}- 1, 8- napht hy AhelFempoyngiigecerding ta clrim Bil poregharmagetically acceptable
sall éfdoPRiRRanecar boxylic acid; 2-(trans)-(5-{

3[3[(0 I | am nyl]-4-oxo-1, 8-naphthyrid
in-1(4H) ?égy??%cﬁg% or}.?ﬁi.é%lﬁ(gfvﬁaiczﬁgx ‘opr opanecar boxyl i c

ac:ld 25 2-(trans)-{3" -[3-{

: ((j::%c ll?gw py! ?‘gé hgmz)gu@dna%lorglrn%(%on Xf im Li 1 o())(roa gHarmacePlp cari']gl acceptable

salnthtreoﬁuvﬁmgvl -4-yl }cycl opr opanecar boxyl i ¢ aci d;

2- (transRi{is 3C3lg8ydloalkyl optionally substituted with methyl or halo; and
[ (1- cyanocyclopropyl)an1no]carbonyl }

- 4- ox0- 1Rd5 REYREMYri di n- 1(4H) -yl ] - 1, 1' - bi phenyl - 4-yl
}cycl opropanecar boxylic acid; or -107 WO 2004/ 048374
PCT/ C‘AZO?,EI 001800 3- . . :
-[3-[ (&opr E@F%W@ggqﬁwﬁ QI&LIB){%LQE’a pharmaceutically acceptable
salBthaeephtherdini n- 1(4H) -yl ] -1, 1' - bi phenyl -4-yl } -3-

met hyI bukang 'c§c18§ﬂ08y1 gp}lonﬁlycs%gaﬁylteg w1{h tﬁymr]hay\h ancli]
R and RZ are hydrogen or halogen;
R?is hydrogen or halogen.

18.  The compound according to claim 2, or a pharmaceutically acceptable
salt thereof, wherein

R and R3 are hydrogen,;

R1is —C3.gcycloalkyl optionally substituted with methyl or halo, or
—C1-3alkyl optionally substituted with 1-3 halo; and

Ar is phenyl.

19.  The compound according to claim 18 wherein
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(+)-(trans)-2-{ 3-fluoro-3"-[4-o0x0-3-{
[(2,2,2-trifluoroethyl)am no]carbonyl
WO 2d048483apht hyri di n- 1(4H) -yl ] bi phenyl -4-yl } PCT/CA2003/001800
cycl opropanecar boxylic acid; 1-({
3'-[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyrii
di n-1(4H) -yl ] bi phenyl - 4- vyl
} et hyl ) cycl obut anecar boxylic acid; 10 (trans)-2-{
3'-[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyrii
(}:ii 2 1(4I—R2yd Byelirgeany halé; and _
met hyl;cy o G0, txﬁ?
-[3-] (cy%l g@%@?% ca?%?r%?l]a??%%b%%fnap hyri
d|n 1(4H) -yl ] bi phenyl - 2 yl }cycl opropanecar boxylic
az' d; 3- i hy é?’cér@ﬂ} a9889d fto laim 2, which is
2 b o &Wﬁ SR %asé R R Db
blpﬁé‘ﬂyﬂﬂr }Q}d’yampiopanécaﬁ)ox[vﬁc AD- 3 {

% 2-trif] uoroethyl n1no}carbong o '
2-( an_§§ g3 ridpkRyRIPPT Ry oaip onyl}-4-oxo-1,8-naphthyridin-1(4H)-yl]-1,1'-

boxyl i id;
bm{%@ﬁ@?@’x %ﬁ]ﬁ%gﬁégﬁ?necar oxylic aci
2-{Be; [Zci]}@%]d@r@zymna{cmnyiwgpm?,Sarrp}ztbyrlicﬁ?rlwﬁ)fyu—}l,1.'-mpheny1-3-
na ridin-. - i phenyl - 4-
”%@F@‘Bﬁpﬂi & Boxyl i cyaC| dIO 20y Y
2- (Stﬂ?»aﬂ(@jkio%rd a:rﬁlﬁoicﬁﬂ)&ﬁﬁ%dj]lm@déyi mmhﬁadlﬂqmmylﬁ axBiphenyl-4-
8na ht hyridi n- 1(4H) -yl | bi phenyl - 4-
yl }}Z-IIB&D’IP@‘PR%?@I%&opanecar boxyl i ¢ aci d (+)-(trans)-2-{

3- {§ %h( cPop?’opr}/ﬁa%?]%é&woﬂﬂﬁ QP&Joaf‘k %leﬁﬁi;@cﬂﬂﬁl(éhq)ﬂ’yl?)fq ﬂarpﬁenyl-4—
yl}y-l -inbthytbarnbickcid; } cycl opr opanecar boxylic acid;

(3R HS DRV b Arvd - sanbhgidin- L4H)-311-1,1"biphenyl-4-
yl}l‘hy@irc& E@Qﬁktm&' din-1(4H- 25

| } cycl opr opanecar boxylic aci d;
1- {@+D3- [((chénps()py@mp)canbpnyl] -4-0x0-1,8-naphthyridin- 1(4H) yl]-1,1'-biphenyl-4-

am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
yl}aYCﬁ(gpf?éﬁ(E\fé/aré?’{g’ glélhyl 4-yl } cycl opr opanecar boxyl at €;
2- (élﬂ-{1{3-@®§dlop@991@ﬁﬁ)ﬁﬁ)ce&bdnyl] 4-0x0-1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-

(cycl opr opyl am no) car bonyl] 4- oxo- 1, 8- napht hyrl
-Y&ﬁoﬁdﬂ!}(’r@mn“% Pl‘ﬁ’t?n?@#b -4-yl } cycl opropanecar boxyl at €;

1 1t
3 e e o I MR Bpbeny1--
yl}el, 2rdinfethi)l- B ]dh]xp[waéﬁl-earboxyhc acid;
1-{3"-[3-[(cyclopropylamino)carbonyl]-4-ox0-1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-3-

yl}cyclopropanecarboxylic acid;
1-cyano-3-{3'-[3-[(cyclopropylamino)carbonyl]-4-oxo-1,8-naphthyridin-1(4H)-yl]-1,1'-
biphenyl-4-yl1}-2,2-dimethylcyclopropanecarboxylic acid;
2-(trans)-{3'-[3-[(cyclopropylamino)carbonyl]-4-oxo0-1,8-naphthyridin-1(4H)-yl]-3-fluoro-
1,1'-biphenyl-4-yl}cyclopropanecarboxylic acid;
(cis)-2-{3'-[3-[(cyclopropylamino)carbonyl]-4-0x0-1,8-naphthyridin-1(4H)-yl]-1,1'-biphenyl-

3-yl}cyclopropanecarboxylic acid;
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4-yl }-2,2-di nmet hyl propanoate; 3-{

3'-[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
wal2ov40§88H) - yl ] bi phenyl -4-yl }-2,2- di net hyl pr oparaiago03/001800

acid; 5 3-{

3'-[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyrii

di n-1(4H) -yl ] bi phenyl - 3-yl }-2, 2- di net hyl pr opanoi c

acid; 1-({ 3 -[3- [(cycl opropyl am no) car bonyl ] - 4- oxo- 1,

hthyrldln 1(4H) -y - 3- -
2“(‘§?F’?)n& %@Dtcéﬁpé %19219 Oaxlﬂ& 0x-.8-naphthyridin-1(4H)-yl]-

' nyl]-4-oxo-1, 8-napht hyri
llil%ﬂeﬁi/ {&Mwﬁig{%&ﬁeny g’%‘%l’%ﬂg 2- 10 di et hyl propanoi c
2-(teadi)d{ 3" -13{Qcyclopropylarmno)carbonyl] -4-0x0-1,8-naphthyridin-1(4H)-yl]-3-methyl-

am no carbonyl] 4- oxo0- 1, 8- napht hyri

L1 ey G B R DRI e
2- (tfﬁ%&{gj %@ X&'yélegxfo?ﬂ%ﬁﬂda%wﬂyﬂ-aﬁsk&l s(«ﬁe)ph(ﬂ aﬁﬁicm?iyn 2-methyl-

'am no) carbonyl ] - 4- oxo- naph

LY +mplm@§ﬂl-ﬂ~yy}lcy¢iophpmebarbOX}j}iC}acyi:I opr opanecar boxylic

25 Py 2 3 e omopy Ry 7 e B g0
11-blp}ﬁ:nma@m}byabpibpar;beaﬂrﬁbxﬂic]abid@henyI 4-yl'}

opanecar boxylic acid

2- (0333 {[33F r z(exf%wsaméwnabﬁarmp@éﬁb@m P-naphthyridingl(HE Wi Byflyoro-1,1"

blpﬁj%n?{)&g@@dﬁigo?h%a%{{gﬁceaﬁd carboxylic acid; 4-{

3-[ B[y opropylamipy) cgrdreyif-Hrox ¢-d Samaphthlyridine k@ H) yﬁl hhﬁthpﬂwlyM—
din-1 4I—D yl ] bi phenyl -4-yl }-4- 20 hydroxypent anoic

carboxyic aifly ans) - 2-{ 3'-[3-1

2- (tEa(n)s) ¢ qsk&nfﬂh@ﬁﬁqcmg&e&mm&@m IdphedyBiamy (4H)-y11- 1 1'-biphenyl-4-
ht hyridin- 1(4H) -yl ]-(+)-biphenyl-4-yl

yl}qwbpmmpwm@ﬁw@éwl ic acid; (+)-(trans)-2-{3' -[3-{

2- (%a(ng glt %Ré %Dgt ?ﬁ/lb%ﬁ{gt% rﬁlk{g% azol-2-ylJamino }carbonyl)-1,8-

naphth]yﬁdmhﬁ(nﬁb yH)= yl‘}tﬁmcan9P4@nayxﬂ6@bbmydubox;am adid; 25 4-{
| am nQ) car gconyl 0X0

2- (teﬁnﬁ i% z{%o(i’d ODQ%ﬁ%WF thylJgmipo peaghony] hf%?}ffgziléutaaﬂfggeém—l@ﬂ) yil-
L 1‘ ii fﬂzrt)gl}(cg'g}gﬁ%k?%gy ggr#%%dcar bonyl

2- (trazns)ai(fﬁ—[?z—(B[Qdapﬂﬂt}lﬁglﬂﬁowll}cthﬂm;lo}carbonyl) -4-0x0-1,8-naphthyridin-1(4H)-
- BRI i fep e zhORteRgRe s Poxy! 1 ¢ aci d;
2-~(trans)-{3'-[4-0x0-3-{[(2,2,2-trifluoroethyl)Jamino]carbonyl }-1,8-naphthyridin-1(4H)-yl]-
1,1'-biphenyl-4-yl }cyclopropanecarboxylic acid;

2-(trans)-(5-{ 3-[3-[(cyclopropylamino)carbonyl]-4—0xo-1 ,3-naphthyridin-1(4H)-

yllphenyl }thien-2-yl)cyclopropanecarboxylic acid;
2-(trans)-{3'-[3-{[(cyclopropylmethyl)amino]carbonyl }-4-oxo-1,8-naphthyridin-1(4H)-yl]-
1,1'-biphenyl-4-yl }cyclopropanecarboxylic acid;
2-(trans)-{3'-[3-{[(1-cyanocyclopropyl)aminojcarbonyl } -4-ox0-1,8-naphthyridin-1(4H)-yl]-
1,1'-biphenyl-4-yl }cyclopropanecarboxylic acid; or
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-109 WD 2004/ 048374 PCT/ CA2003/ 001800
(+)-(trans)-2-j 3" -[4-o0xo0-3-{

wQ ¢do4pphssmy | cycl opr opyl ) am no] car bonyl } PCT/CA2003/001800
-1, 8-napht hyridi n- 1(4H) -
yl ] bi phenyl - 4-yl } cycl opr opanecar boxylic acid; 4- {
3'-[3-[(cycl opropyl am no) car bonyl ] - 4- oxo- 1, 8- napht hyri
di n- 1(4H) -yl ] bi phenyl - 4-yl } 3 3- di net hyl but anoi ¢
acid; 5 (+)-(trans)-2-j3' -

3-{B'([3-lisegropylapipoiarheayhiyi @tqﬁyB)ranhthwaélafltﬁéHW] 1,1'-biphenyl-4-y1}-3-

napht hyridin- 1(4H)-yl]bi phenyl-4-yl }
me%‘y@’flgaﬂplgpagi’?ecar boxylic acid; 1-({ 3'-[4-oxo0-3-{
[(2,2,2-trifluoroethyl)am no]carbonyl
}-1, 8- napht hyri di n- 1(4H) -yl ] bi phenyl -
4-yl } met2iy| ) cecbuiporrthefcdaimok yhich iaici d;
(+)-(trans)-2-{ 3'-[3-{

(+)I(&%¥ Z|20{%r ﬁg&n_a p-Hl?%% ?3"[@ %Efﬁ_@fﬂ}% hyl)amino]carbonyl }-1,8-naphthyridin-

1(4H)Jyﬂbgihemﬂl4~3ﬂl—}g/jc}cqy@panmamhsxmyhc aciipxyl i ¢ aci d;

(U BR R el STy it A L SrhgbisinaL G5y yibigheny -4

yl}ﬂl@@m)gydjd,wtﬁege(rgwyﬂéla}@ phenyl - 4- yI }cycl opr opanecar box

ylic acid;, (trans)-2-{ 3'-[4-oxo-

(trahg)¢3-{?;[3; [Q:ypquwtamncb)carhem}ﬁlrﬂ@e(mﬂl §-amhﬁl@]n§1ar~b@@+y1]blphenyl -4-

id
yl}lz(ﬁ‘ﬁﬁy{&?/? E’fa‘%%ecla’i%ox 1Caflyl }cycl opr opanecar boxylic

(traﬁ@)l—ZL{S 13- [(cy}:}ofyfd’p@l’h&)m@cirbanyll -8-0ko-1,8-naphthyridin-1(4H)-yl]biphenyl-2-
-met hyl ¢ opr opyI ) am no] car bonyl

yl}w@kl%%&ﬂ?cc Qi%’ REFTT i di n- 1(4H) - _ _

3. ngétlyf 39{[% U bf;éwd{[tﬁg't@ﬁ%cggaﬂﬁ?ﬁmhemlaoﬁylf}\cﬂ,gi'naphthyﬁdm-1<4H)-

yllhipizen2]-2-yi yhutdnowraset; hy| ) am no] car bonyl

(tragé%?égtﬁ%%- 4 '(ﬂiﬁ' @hﬁ%&ﬁb%’?%@{éﬁyﬁ Y RERUEROSKS 1 am)-
y1]1£1g1»126n%1 '}ﬂfdﬁél'oﬂfbb@l@écﬁﬁbbkﬁm 4ed;car bonyl }

na ridin henyl pr opanoi c.
(tra@@) {3 ﬁ)ox@t}-éi{gjz 3 %-pentaﬂuoropropylgannno}carbony -1,8-naphthyridin-

l(légmb 4- g’ﬁf}%_@%@aﬂ@&?@éﬁéyﬁ@a&ﬁ) car bonyl ] - 4- oxo- 1, 8-
(traylls)}m{btter[\r(ctyclfbpydp}}mmh@)ompmyibaa:xbob;&mmm;mm 1@kH)-yl]biphenyl-4-

ans

yl }[](éu%o@lctl‘? r@ma&%‘f%@%rﬁ )a%}Sn no] car bonyl

(+)}(tr&n§-dﬂ{iﬁbﬁlbw 3 QBIIcc%r&lﬁiSBopthhmg@ﬁﬁ&wH - 4-0%b-1}8-naphthyridin-1(4H)-
cycl opr opanecar boxyl'i c” acCi

yl]blphenyl -4-yl}cyclopropanecarboxylic acid;

(-)-(trans)-2-{3'-[4-0x0-3-{[(2,2,2-trifluoroethyl)amino]carbonyl }-1,8-naphthyridin-1(4H)-

yl]biphenyl-4-yl }cyclopropanecarboxylic acid;

(+)-(trans)-ethyl 2-{3'-[3-[(cyclopropylamino)carbonyl]-4-oxo0-1,8-naphthyridin-1(4H)-

ylibiphenyl-4-yl }cyclopropanecarboxylate;

(+)-(trans)-isopropyl 2-{3'-[3-[(cyclopropylamino)carbonyl]-4-oxo-1,8-naphthyridin-1(4H)-

yl]biphenyl-4-yl }cyclopropanecarboxylate;
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22. A pharmaceutical conposition conprising a

t herapeutically effective anount of the conpound
wa@e@aindssng to any one of clains 1 to 21, or aPCT/CA2003/001800

pharmaceutically acceptable salt thereof; and a

pharmaceutically acceptable carrier. -110 WO

2004/ 048374 PCT/ CA2003/ 001800 23. The pharmaceuti ca

conmposition according to claim22, further conprising

a Leukotriene receptor antagonist, a Leukotr

teriobusghr hiddilécyrlenrapytagrno)asbrmylive- Oxaﬁt,%gmﬂdtﬂdﬂal(4H)—y1]b1phenyl-
4yj;}05T2|£81§{hS, % oiB: H receptor antagonist or a beta 2
d r

renocep gonrst. 5 24. The pharmaceuti cal

3- {eo[mgeydam@pﬁmmbaﬁ@nyk}Mm B 2@phthyidihd 4 Hedifmphenyhg-yl }-2,2-
a COX-2 selective inhibitor, a statin, or an NSAID.
dimathylpropgdie,ecids ¢ r eat nent or prevention of ast hma,

3. {gh[3ORb§c1$H O%%Hﬂnbﬁyarb]oq ﬁmr&w £ 8%?&5&&9&1&13’1@4}9}1&1%1%&1&1 3-y1}-2,2-

i Sease eosi nophilic granul oma, psoriasis
dinmthndpropmmw grnd,or mal i gnant proli fer ative skin

end t OXi\C at ed ns
- R SR tomb PO S BORA DBl AR RSEPTE LGP Il Ry
yl}He@Bi Ry d1yButetchibbeylic@cahin’ s di sease, reperf u5| on
ury of the nyocardi um and brain, inflanmm

3- {ér{%mql@romé@le@ezﬁamg %%hﬁdlap@hm@pm(%)emlppq@ 2-y1}-2,2-
dlnzétﬁ’ﬂ)& desifatptis, urticaria, adult respiratory
ST ess synd

rome,, infant 15 respiratory distress
1- ($3fr[df[(uye10pmpytmuno)o=h*bbmsd]:#40xe-lp&rhamﬂan‘iﬂirdil(§éﬁ$é]biiphenyl-2-
abet lnSl idus, allergic rhinitis,
yl}g}qtlg\/%y@o@g ?FE‘PW}%C vernal conjunctivitis,
(+)a(&1taﬁ£)L21|{3'f[§§(t@ﬂ%ty$am1n@kaﬂfoﬁﬁ 161465351 ,8-napiebyGR(4H)-yl]biphenyl-4-

| anmat i on, pain, cough, eumatoid arthritis,
yl}am«lywr@mmfgarbg@dwwym tis, transplant rejection and

b ¥ T35 gﬁ%{)utglung Db ARG %%l‘ltl@fé‘iggr?Z@g}l)-cyl]biphenyl-
4- }a}i@bio@rcﬁiaﬁédﬁrbdxpﬁd amtcatl on and cyt ok| ne- medi at ed 20

chronic _tissue de era |on teo h(5|t| le
3-{SabhlgydorrappdammogReranyy- -%bfé @ﬁhyn i yiToipheriyl-4-

yl}*bf[}g/@jo R ipenfRB9RAx gglggglgs& on, acute and chronic

neur o ege erative disorders’ W|th i nfl ammat ory
4-{Bofip HnpaiemppRamitojmdronyl] skeese | 8Alaphibyndin: 1$4d)- slélagbenyl -4-y1}-4-
h %pl nal cord trauma, head injury, nultiple sclerosis,
Y »and cancerous invasion of normal tissues

(trans)-2-{3'- [3 {[(i) cis-(2-fluorocyclopropyl)amino]carbonyl }-4-oxo0-1,8-naphthyridin-
1(4H)-y1]-(+)-biphenyl-4-yl }cyclopropanecarboxylic acid;

(#)-(trans)-2-{3'-[3-{ [(dicyclopropylmethyl)amino]carbonyl }-4-oxo-1,8-naphthyridin-1(4H)-
yl]biphenyl-4-yl }cyclopropanecarboxylic acid;
4-{3'-[3-[(cyclopropylamino)carbonyl]-4-ox0-1,8-naphthyridin-1(4H)-yl]biphenyl-4-y1}-2,2-
dimethylbutanoic acid;

(+)-(trans)-2-{3'-[3-{ [(1-hydroxycyclopropyl)aminojcarbonyl } -4-0x0-1,8-naphthyridin-1(4H)-
yl]biphenyl-4-yl }eyclopropanecarboxylic acid;
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conprising the step of adm nistering a therapeutically

effective anount, or a prophylactically 25 effective
wa@nwdoig37of the conmpound according to clai ml1l PECT/@A2003/001800

pharmaceutically acceptable salt thereof. 26. A

met hod of enhancing cognition in a heal thy subject

conprising admnistering a safe cognition enhancing

anmount of conpound according to claimi, or a 30

parmaceutically salt thereof. 27. A nmethod according
(Ht@asd)a-(8 Q&omsFﬁ(nphmlﬁmpfﬁpybﬁmm@mﬂwmﬁl }I-158 naphthyridin-1(4H)-

insufficient to emsis in said subject. - WO

Yl]%m@&%}mcbmﬁmm 28. A net hod accordl ng
S PR O DL o SR ot .-
dln’néth)ﬂbutﬁﬁaiﬁaci& cycl oal kyl (C1_4al kyl ) m CCI]—| wherein the

(+)F@F6§gﬁ ﬁi#-ﬁg&;;:lycﬁgqpéfﬁ%meégylﬁﬁw i t n\{l\h AP ox0-1,8-naphthyridin-

Lonall linked to
L B o, 1. 203 or

1-(43'{lf-oxg- 3@{'[(2_1, Ziuﬂgoroetbs@amfmzlpatbmwﬁuh& nephthridint LE4H)-ylIbiphenyl-
"Yiléﬁ Eg}:c &%rrg(gﬁcgc .claims 1 to 21 or 29, in the

canent for treatnent or

(+)p(txau@m-{ 311ﬂ3-qf(cfad’101&bbﬁﬁﬁthy®am$|ﬁi]cefrmﬂyh} -i-1ox61138- mﬂﬂa}@fdm-l(m)

enhancing cognition in a healthy subject. 15 31.

Yieighpotiiol mclpayqpap%ga{hq&ylé%a%f, ned in any one of
() REH D 3o ALY [(PRydroRIeytRBrdpIDAGRRI IRy 4-050- 18-

prevention o 'n aim 25 or

naphtipaivdi-hig D ogbinticoyl- 4—m1}aydiqabpmc@b@}y&ctacld32 A

(trdglgﬁ%gg [gl eStf éﬁé‘S ?S;h ﬁ(l)rtgglcr-@ﬁﬂlg[ﬂtrfg' %Il'rqiﬁo carbonyl} -1,8-naphthyridin-
1(4@?%%]3@9%Iﬁﬁh?ﬁ@%ﬁtﬂclbﬁl&bm&%&ﬁf@h@ﬂ of a conpound

fined in any one of clains 1 to 21
(Heftrap-2-{3r[3- {[ 1-methylcyclopropyl)amino]carbonyl }-4-0x0-1,8-naphthyridin-1(4H)-
yl]biphenyl-4-yl }cyclopropanecarboxylic acid;

2,2-dimethyl-4-{3'-[4-0x0-3-{[(2,2,2-trifluoroethyl)amino]carbonyl }-1,8-naphthyridin-1(4H)-

yl]biphenyl-4-yl }butanoic acid;

2,2-dimethyl-3-{3'-[4-0x0-3-{{(2,2,2-trifluoroethyl Jaminojcarbonyl } -1,8-naphthyridin-1(4 H)-
yl]biphenyl-4-yl } propanoic acid;
(—)'-(trans)-2-{3—chlor0-3'—[3-[(cyclopropylamino)carbonyl]-4—0x0—1,8-naphthyridin—1(4H)-
yljbiphenyl-4-yl }cyclopropanecarboxylic acid; or
(+)-(trans)-2-{3'-[4-0x0-3-{[(2,2,2-trifluoroethyl)amino]carbonyl } -1,8-naphthyridin-1(4H)-
ylIbiphenyl-4-yl}cyclopropanecarboxylic acid.

22. A pharmaceutical composition comprising

a therapeutically effective amount of the compound according to
any one of claims 1 to 21, or a pharmaceutically acceptable salt thereof; and

a pharmaceutically acceptable carrier.
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association with a pharmaceutically acceptable
carrier. -112
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23.  The pharmaceutical composition according to claim 22, further
comprising a Leukotriene receptor antagonist, a Leukotriene biosynthesis inhibitor, an M2/M3
antagonist, a corticosteroid, an H1 receptor antagonist or a beta 2 adrenoceptor agonist.

24.  The pharmaceutical composition according to claim 22, further
comprising a COX-2 selective inhibitor, a statin, or an NSAID.

25. A method of treatment or prevention of asthma, chronic bronchitis,
chronic obstructive pulmonary disease (COPD), eosinophilic granuloma, psoriasis and other
benign or malignant proliferative skin diseases, endotoxic shock (and associated conditions
such as laminitis and colic in horses), septic shock, ulcerative colitis, Crohn’s disease,
reperfusion injury of the myocardium and brain, inflammatory arthritis, osteoporosis, chronic
glomerulonephritis, atopic dermatitis, urticaria, adult respiratory distress syndrome, infant
respiratory distress syndrome, chronic obstructive pulmonary disease in animals, diabetes
insipidus, allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, arterial restenosis,
atherosclerosis, neurogenic inflammation, pain, cough, rheumatoid arthritis, ankylosing
spondylitis, transplant rejection and graft versus host disease, hypersecretion of gastric acid,
bacterial, fungal or viral induced sepsis or septic shock, inflammation and cytokine-mediated
chronic tissue degeneration, osteoarthritis, cancer, cachexia, muscle wasting, depression,
memory impairment, monopolar depression, acute and chronic neurodegenerative disorders
with inflammatory components, Parkinson disease, Alzheimer’s disease, spinal cord trauma,
head injury, multiple sclerosis, tumour growth and cancerous invasion of normal tissues
comprising the step of administering a therapeutically effective amount, or a prophylactically
effective amount, of the compound according to claim 1 or a pharmaceutically acceptable salt
thereof.

26. A method of enhancing cognition in a healthy subject comprising
administering a safe cognition enhancing amount of compound according to claim 1, or a

parmaceutically salt thereof.

27. A method according to claim 25 wherein the amount of compound is
insufficient to emisis in said subject.
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28. A method according to claim 25 wherein the subject is a

human of age 55 or older.

29. A compound according to claim 2 wherein Y is -Cs¢
cycloalkyl(C;.4alkyl),,-COOH, wherein the Cs¢cycloalkyl is optionally
substituted with halogen, alkoxy, hydroxyl or nitrile, and the (C;_4alkyl)
substituents are optionally linked to form a Cs.¢cycloalkyl; whereinn is 0, 1, 2,

Jor4,misO, 1.

30. Use of a compound of Formula (I) as defined in any one of
claims 1 to 21 or 29, in the manufacture of a medicament for treatment or
prevention of an ailment as set forth in claim 25 or enhancing cognition in a

healthy subject.

31. A compound of Formula (I) as defined in any one of claims
1 to 21 or 29, for use in treatment or prevention of an ailment as set forth in

claim 25 or enhancing cognition in a healthy subject.

32. A phosphodiesterase-4 inhibitor pharmaceutical
composition comprising an acceptable phosphodiesterase-4 inhibiting amount
of a compound of formula (I) as defined in any one of claims 1 to 21 or 29, in

association with a pharmaceutically acceptable carrier.
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