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invention is directed to conpounds that are al kyne-aryl 10 substituted
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particul ar é‘HEEBWBng@B? @FYE{?EOP%%’BQ%H‘@&PB@?C; ase-4 ("PDE4", also known as

"PDE-1V"), which is a high affinity, cAWP specific, type |V PDE, has _
Jethmac 1t ahmarrn BYPEREOM) (onpounds. PDES is known Lo oxiSt as al
| ease four -1 Hormones are compounds that variously affect cellular activity. In

many respects, hormones act as messengers to trigger specific cellular responses and

activities. Many effects produced by hormones, however, are not caused by the

singular effect of just the hormone. Instead, the hormone first binds to a receptor,

20 thereby triggering the release of a second compound that goes on to affect the cellular
activity. In this scenario, the hormone is known as the first messenger while the
second compound is called the second messenger. Cyclic adenosine monophosphate
(adenosine 3’, 5°-cyclic monophosphate, “cAMP” or “cyclic AMP”) is known as a
second messenger for hormones including epinephrine, glucagon, calcitonin,

25  corticotrophin, lipotropin, luteinizing hormone, norepinephrine, parathyroid hormone,
thyroid-stimulating hormone, and vasopressin. Thus, cCAMP mediates cellular
responses to hormones. Cyclic AMP also mediates cellular responses to various
neurotransmitters.

Phosphodiesterases (“PDE”) are a family of enzymes that metabolize

30 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
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WD 98/ 25883 cri bes ket obenzam d s as g{t{? tﬁg@ﬁ]ﬂ ~European
Pat ent  Fubl FAI98) rihRi 15 esabintesath audsarel Otppians 8’7@ 712, 5, 693, 672
and 5, 747, 541 descr i bRugHkisnial Patesd Phblicoiph GUGAH2285E desatibesquioblinesas
bl ockers, Pat. . 5,736 HeShetis eyl @s a 30
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5,622, 977, Baph@Bifiud-ons dFri6yigesss EDEBOhibIPLS. 5, 786, 354, 5, 798, 373,
5,849, 770, 5,859, 034, \51848k5931,, J.Chem. Soc., 413-417(1943) describes gamma-
20  pyridylquinolines. Other quinoline compounds are described in Kei Manabe et al.,
J.Org. Chem., 58(24):6692-6700(1993); Kei Manabe et al., J.Am. Chem. Soc.,
115(12):5324-5325(1993); and Kei Manabe et al., J.Am. Chem. Soc., 114(17):6940-
6941(1992). _
Compounds that include ringed systems are described by various
25  investigators as effective for a variety of therapies and utilities. For example,
International Patent Publication No. WO 98/25883 describes ketobenzamides as
calpain inhibitors, Buropean Patent Publication No. EP 811610 and U.S. Patent Nos.
5,679,712, 5,693,672 and 5,747,541 describe substituted benzoylguanidine sodium
channel blockers, U.S. Patent No. 5,736,297 describes ring systems useful as a
30 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.



5,891, 896, and International Patent Publication WO 95/35283 descri be PDE4
inhibitors that are tri-substituted aryl or heteroaryl phenyl derivatives.
U S. Pat ewD oBlo1857®2 WO 03/ 018579 PCT/ CA02/ 01324 5, 580, 888 pdeatyooer4 PDE4
inhibitors that are styryl derivatives. U S. Patent No. 5,550,137
describes PDE4 inhibitors that are phenyl am nocarbonyl derivatives. U S.
Pat ent No. 5,340,827 describes PDE4 inhibitors that are phenyl carboxam de
conmpounds. U.S. Patent No. 5,780,478 describes PDE4 inhibitors that are
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96/ 00215 defa%@sastse:bsombs DiEdtieibigis et g Syt dervativse s

'Cgfc‘: g‘( ;f’rk; 5, gl 7 £ &8s ﬁ@gﬁl iﬁhlﬁﬁérs%& aftesHent llagﬁradaﬁég?lordmbar atﬁctrgz rtrlpgﬁh dgr e
However tt?@Feé‘I P@nﬁ?ﬁi8%7pﬂ‘°e*éﬂ ?Sglgﬁ%mblé’%%‘ (a8 Efa BT Efl ons 10 that
t her apeut i GBlpYuhdh lwstpd?&ﬁz}wsmormﬁ.dmnm HBE4 fifilebiters tlﬁUMﬁﬂtElYaOZ THE
B e e e
R7 R6 R8- RRscribes sub‘bﬁtuRc(¢>9lmedﬁnpatweﬁa€€éuﬂtiisd’é?ﬂ‘§/m thitept dBSePaignt:No.t her.eof ,
whi ch are SSHBE Pz dnnibRBiIh A ScycTdthiRy) AMAMd9NpRnDalRER | des a

phar maceuti¢a onposi t1 on wh I ncl udes an effective anount of the
novel al kyr(el‘-}'halydh@@mwl)tcﬁﬂmuqd% napht hyri di n- 4(1H)-ones and a
pharmaceutical |y accepdvidieg tﬁ@}é&érﬁéms Theal foruer! compbutids hed cpmposities  a

h f
ggt od 1?) tt{laGta&lgggéutwﬁly 1nm I’QD@{ Wit %nﬁ%ﬁ%ﬁ: effect)s Pul monary di sorders such

SUMMARY OF THE INVENTION
The present invention is directed to alkyne-aryl substituted 1,8-

naphthyridin-4(1H)-ones represented by Formula (I):
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or pharmaceutically acceptable salts thereof, which are phosphodiesterase-4
inhibitors.
This invention also provides a pharmaceutical composition which

20  includes an effective amount of the novel alkyne-aryl 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, i) Pulmonary disorders such as
asthma, chronic bronchitis, chronic obstructive pulmonary disease (COPD), adult
respiratory distress syndrome, infant respiratory distress syndrome, cough, chronic



ast hma, chronic bronchitis, chronic obstructive pul nonary di sease (COPD),
adult respiratory distress syndrone, infant respiratory distress syndrone,
cough, chworBm18539 WO 03/ 018579 PCT/ CA02/ 01324 obstructi veCcpudAvwamy
disease in animals, adult respiratory distress syndronme, and i nfant
respiratory distress syndrone, ii) Gastrointestinal disorders such as

ul cerative colitis, Crohn's disease, and hypersecretion of gastric acid,
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20  rejection and graft versus host disease, and cachexia — maladies 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 novel alkyne-aryl

substituted 1,8-naphthyridin-4(1H)-ones or a precursor compound which forms in

vivo the novel alkyne-aryl substituted 1,8-naphthyridin-4(1H)-ones which are

25  phosphodiesterase-4 inhibitors.

DETAILED DESCRIPTION OF THE INVENTION
A compound of this invention is represented by Formula (I):



RS O01 xx NR RA~1 R NNR7/ R6 RBER2Z \ 3 R (I) or a pharmaceutically
acceptabl e salt thereof, wherein R is H -Cl-6alkyl or -C3-6cycloal kyl; 5
Rl is H wo0Do0a018319 6al kyl , -C3-6cycl oal kyl, -Cl-6al koxy, PCI«Babkenyl,
-C3-6al kynyl, -C(O-Cl-6alkyl, -C(O-aryl, -(CO-6alkyl)-SOn-(Cl- 6al kyl),
- (C0-6al kyl )-SOn-(aryl), phenyl, heteroaryl, or heterocycl oC3_7al kyl group,
wherein any of the groups is optionally substituted with 1-3 independent
-Cl-6al kyl, -Ci-6al koxy, OH, -N(CO-6alkyl) (C0-6alkyl),
- (C0-6al kyl ) - SOn- (C1-6al kyl), nitro, _ 10 CN, =N-0-Cl-6al kyl, -O N=C
1- 6al kyl, or hal ogen substit ts; i s\absent, H, hal ogen, -Ci1-6alkyl,
- C3-6¢cycl oal kyl, -Cl1-6al kyl ( | ) (§B- 6¢cycl oal kyl ), -Cl-6al koxy,
phenyl, heteroaryl, heterocyc Mltro, CN, =N-O Cl-6al kyl
- O N=Cl1- 6al kyl, -N(CO- 6al 19494@0 ,é'qNHsow-(CL 6al kyl ),

1

-NHC( O - Cl1- 6al kyl, -NHC(O) -aryl;NI5 O - C1-6al kyl, -C(O) - 0O C1-6al kyl,

- Cl- 6al kyl (=N-OH), -C(N=NOH) C1-6al kyl|, -Q0-6al kyl (oxy) Cl1-6al kyl - phenyl ,

- SONNH( CO- 6al kyl ), or -(CO-6al kyl) - ~(CIly7 6al kyl ), wherein the phenyl,
het eroaryl or heterocycl oC3_7al s gptionally substituted with hal ogen,
- Cl1- 6al kyl, -C1-6al koxy, hydroxy, - -6al kyl ) (CO 6al kyl), or
-C(O-0C1l-6al kyl, and any alkyl is option ubstituted with 1-6 20

i ndependent hal ogen or -OH substituents; n isROT—R, or 2; R3 is absent, H,

OH, - N(QO0-6al kyl) (C0-6al kyl ), hal ogen or Cl-6al kyl ,  Wherein any al kyl is
optionally substituted with 1-6 i ndependent hal d@%n, OH, or
- N( C0- 6al kyl ) (CO- 6al kyl ) substituents; -5

@
or a pharmaceutically acceptable salt thereof, wherein

R is H, —C1-6alkyl or ~C3.6cycloalkyl;

5 Rl is H, or a—C1-6alkyl, -C3-gcycloalkyl, —C1-6alkoxy,
-Ca-galkenyl, -C3-galkynyl, -C(O)-C1-62lkyl, -C(O)-aryl, —(Cp-6alkyl)-SOn—~(C1-
ealkyl), —(C()_6alkyl)—S‘On—(aryl), phenyl, heteroaryl, or heterocycloCs 7alkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -C1-galkyl,
-C1-6alkoxy, OH, -N(Cg-6alkyD)(Cp-6alkyl), -(Cp-6alkyl)-SOn—(C1-6alkyl), nitro,

10 CN, =N-0-C1.galkyl, -O-N=C1_galkyl, or halogen substituents;

R2 is absent, H, halogen, -C1-6alkyl, -C3_6cycloalkyl,
-C1-6alkyl(C3-gcycloalkyl)(C3-6cycloalkyl), —C1-6alkoxy, phenyl, heteroaryl,
heterocycloC3-7alkyl, nitro, CN, =N-0-C1-6alkyl, -O-N=C1_galkyl, -N(Co-
6alkyl)(Cp-galkyl), -NHSOp—~(C1-6alkyl), -NHC(0)-C1-6alkyl, -NHC(O)-aryl,

15 -C(0)-Ci-galkyl, -C(0)-0-C1-6alkyl, -C1-6alkyl(=N-OH), ~C(N=NOH)C1-galkyl,
-Cp-6alkyl(oxy)C1-6alkyl-phenyl, -SOnNH(Co-6alkyl), or -(Cp-6alky)-SOp—(C1-
6alkyl), wherein the phenyl, heteroaryl or heterocycloCs.7alkyl is optionally
substituted with halogen, -C1-galkyl, -C]-6alkoxy, hydroxy, -N(Co-6alkyl)(Co-
galkyl), or -C(0)-O-C1-6alkyl, and any alkyl is optionally substituted with 1-6

20  independent halogen or —OH substituents;

nis 0, 1, or2;

R3 is absent, H, OH, -N(Cp-6alkyl)(Co-galkyl), halogen or C1-6alkyl,
wherein any alkyl is optionally substituted with 1-6 independent halogen, OH, or
-N(Cp-galkyl)(Cp-6alkyl) substituents;



WO 03/018579 PCT/ CA02/ 01324 R4, R5, R6, and R7 each independently is H,

hal ogen, -d -6al kyl, -Cl-6al koxy, -SOn-(Cl-6alkyl), nitro, CN, or

-N(CO 6aIW9I0)s(0($®7£6aI kyl), and any alkyl is optionally sulpsTicaseet2ni th 1-6
i ndependent hal ogen or -CH substituents; and" R8 is phenyl, pyridyl,

pyri mdyl, indolyl, quinolinyl, thienyl, pyridonyl, 5 oxazolyl,

oxadi azol yI , thi azol yl, thiadi azol yl, or imdazolyl; or oxides thereof when
R8 is a heteroaryl; or H -G -6alkyl, or -C3-6cycloal kyl, and any al kyl is
optionally substituted with 1-6 i ndependent hal ogen,

-N(CO- 6al kyl ) (CO 6al A RS, RA( £3- R'??eadhhﬁ)@dpleydlehﬂmﬂahd«lggeh, -C1-6alkyl,

-N(C3-7 I | k I I
N Y B SIS, 2ahd e R BED RN AgD ety vy
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- N( CO- 6all ky?'Ci’ﬂ@Ql@Wdﬁyéa)lkyl) (UG FIckyibIkBRE( Tyelbalkil) NsheteroayoloC4CN,

=N- O C1- 6al kyl N~ (o] dents; 20 R2 is absent;
nis 0, 1, 7@( —S8F?3(CIC]§6§E\S'IE SO“REiapw @?%gﬁl each independently is H,
hal ogenp - Cl-6al kyl, -Cl-6al koxy, -SOn-(Cl-6alkyl), nitro, CN, or

- N CO- 6al kyl ) (GO 6al gé rﬁ))n% Pap%&%%xwgg r?tlu !113 1ﬁve?1§5f1 %g%k:}egerﬁéﬁ)@ Féihgsd Wi th

1- 6 i ndependent hal o I a second
aspect, a db)ma@ﬂmﬁceumaélylanmmhl‘bwlﬁtbelie@%ﬂé@@m ed by Fornula (1) or a
phar maceutical |y acceﬂgﬁﬂglmﬁghn{ It drerEpfcyciatkykin 30 Ris H -C 1-6al kyl or

LR S T S LR e
- ( C0- 6alisky | Coseukengl, ~CGadakisiny, -C(@}Lﬁadia&yl) ~@6Y-20ds 7(C0-698hPOnf&t-er oar yl |
or heter OCygallgy%g,-&%_%Xﬁ(ylg—ﬂyﬁ)—z(aryl), phenyl, heteroaryl, or heterocycloCs.7alkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -C1-ealkyl,
-C1.6alkoxy, OH, -N(Co-6alkyl)(Cp-6alkyl), -(Cp-6alkyl)-SOn—(C1-6alkyl), nitro,
CN, =N-0-C1.6alkyl, -O-N=C1].galkyl, or halogen substituents;
20 R2 is absent;
nis0, 1, or 2;
R3 is absent;
R4, RS, RO, and R7 each independently is H, halogen, -C1-6alkyl,
-C1-6alkoxy, ~SOn—(C1-6alkyl), nitro, CN, or -N(Cp-6alkyl)(Co-6alkyl), and any
25  alkyl is optionally substituted with 1-6 independent halogen or ~OH substituents; and
R8is H. :

In a second aspect, a compound of this invention is represented by
Formula (I) or a pharmaceutically acceptable salt thereof, wherein
30 R is H, —C1-galkyl or —~C3.gcycloalkyl;
R1 is H, or a-C1-galkyl, -C3-gcycloalkyl, ~C1-6alkoxy,
-Cp-galkenyl, -C3-galkynyl, -C(0)-C1-galkyl, -C(O)-aryl, —(Cp-6alky)-SOn—(C1-
6alkyl), <(Co-galkyl)-SOn—(aryl), phenyl, heteroaryl, or heterocycloCs.alkyl group,



-6 WD 03/018579 PCT/ CA02/ 01324 wherein any of the groups is optionally
substituted with 1-3 independent -Cl-6alkyl, -Cl-6alkoxy, OH,

- N( CO- 6al wWQlopBB37%al kyl ), -(C0-6al kyl)-SOn-(Cl-6al kyl ), niPCTaA2/CN24

=N- O Cl- 6al kyl, -O N=C 1-6al kyl, or hal ogen substituents; R2 is absent, H,
hal ogen, -Cl-6al kyl, -C3-6cycloal kyl, 5

- Cl1- 6al kyl (C3-6cycl oal kyl ) (C3-6¢cycl oal kyl ), -C1-6al koxy, phenyl,

het eroaryl, heterocycloC3-7alkyl, nitro, CN, =N O Cl- 6al kyI ,
-ON:CI-GaIkyI -N(CO- 6al kyl ) (CO- 6al kyl NHSOn- (C1- 6al kyl ),

- NHC( O) - CL-velairéiplany of\nh@(g@upanwptlonaldx @)bszsqufaiaww 3 m@ﬂ;@}ldg czfl@éllw

- C1- 6al kyl Advivh y
- SOk b 65t gARoxy; B 9 bty e gk F—(W«Y—)(Clﬁa Jky hitheny

wherein the phenyl
het er oaryl @iV ﬂgt(g‘rcdcﬁf"@wc@b‘a allfy %g‘?ﬂ%ﬁ%?‘? “‘éﬁ%stl tuted with hal ogen,
- C1- 6al kyl, -Cl 6al kor¥is dbyeht Byhalogsh GO fighlkyl, FCEQcydadlkyl, ), or

O-0.Cl1- nd a .S10
i ggle?)enéent %@’é@ @cyc%}kgbﬁ(ép Clo/"ttﬂgs’l N 6&(& i&w?‘meﬁ%ﬁ%&wa‘bﬁabsent H,
OH, -N(lolo théryct})c(c@}Eg&lkﬁyrE)rp, @3l Bge@ (bl(rj6ﬁky1§§4&#cl 6;%ihséréﬁ(€0any al kyl is
optional I'y ChifGHY g 6¢nagRGNdNYIC %g%@lk NIC(O)-aryl,
~N( 00- 6al k (Ue
i nfjepengent- -<C Hpallsgl @@9—0—@1-63891@1 C1-6a E}ﬂ(ﬁ%y (Néﬁﬁ%(g 1-6840ky1 ) ,
gi })gg AL §M>@@m§?i1kmﬁl$@m lscbaNH@ItﬂaﬂW) 20- (@dsadlkyl)‘rsmw(gna% y
ubst i u W an is
phenyl ,10py r6ayh, F‘i“ﬂﬁqﬁﬂ% IWY%E}?%P?W% 7%11%?’ ];iﬁgpﬁ;ﬁpﬂf;l] )I( ((::Ionyl
oxazol yI @u@dmtawedlwithhaﬂ eaz@ ykalkylhiGdpakaty hydroxy,i-Wdes ®r oxi des
thereof whep kRﬁ Sc t@dstgelr 3 :n;éa% 4 (ﬁ?y{r%ﬁg BEttﬁ t\{,}g] ggcond aspect,
a conpound LR 08 7 ent| 0 %s rep eseﬁ%‘ke }“—}grsr% or a
phar maceutlmaéﬂeyldaﬁmmgabble-eﬁlsubsthmmf V\/nere| n R |s H -Cl 6al kyl or
-C3-6cycl oal kyl; Rl i 1s|6 10&% Cl- 6a| kyI - C3-6¢cycl oal kyl, -Ci1-6al koxy,

G- 6al kenyl .- 3. sal B L
_(00- ‘é‘ansﬁ% SOn- (c:(i1 ?ﬁyﬁ@a? Ha( iixl &D%ﬁﬁﬁ%g@n Fehpplkyl

heteroaryl,y, re&emra Yi‘s' dﬁuskutgfeawmh wgeﬁ Bnc@AYha@bgdnNOIYI@UPS i S
optionally % tl)z d%\ endent - gal kyl, -Cl-6al koxy, OH,
- N( 0- 6al kyl o P)ﬁa @B o ) - SOn- (01 6a| kyl), nitro,

RS, and R7 each independently is H, halogen —Ci- 6a1ky1
-C1-6alkoxy, —SOn—(C1_6alkyl), nitro, CN, or -N(Cp-galky)(Cp-6alkyl), and any
20  alkyl is optionally substituted with 1-6 independent halogen or —OH substituents; and
R8 is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, or imidazolyl; or oxides thereof when

R8 is a heteroaryl.

25 In an embodiment of the second aspect, a compound of this invention
is represented by Formula (I) or a pharmaceutically acceptable salt thereof, wherein
R is H, —-C1-6alkyl or —C3.gcycloalkyl;
R1is H, or a —C1-galkyl, —-C3.gcycloalkyl, ~C1-6alkoxy,
-C2_galkenyl, -C3.-galkynyl, —-C(O)-C1-galkyl, ~C(O)-aryl, ~(C0-6alky)-SOn—(C1-
30  galkyl), -(Cp-6alkyl)-SOn—(aryl), phenyl, heteroaryl, or heterocycloC;_7alkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -C1_galkyl,
-C1-6alkoxy, OH, -N(Co-6alkyl)(Co-6alkyl), -(Co-6alky)-SOn—(C1-6alkyl), nitro,
CN, =N-0O-C1.-galkyl, -O-N=C1-galkyl, or halogen substituents;



CN, =N O Ci1-6al kyl, -O N=C 1-6al kyl, or hal ogen substituents; -7 WO
03/ 018579 PCT/ CA02/ 01324 R2 is absent, H, hal ogen, -Cil-6alkyl,
- C3- 6cyclwalokpigs7e Cl- 6al kyl ( C3- 6cycl oal kyl ) (C3- 6¢cycl oal kylPCT/CAG o6 koxy,
phenyl, heteroaryl, heterocycloC3-7alkyl, nitro, CN, =N O Cl-6al kyl,
-O N=Cl - 6al kyl , -N(CO 6al kyl) (C0-6al kyl ), -NHSOn- (C1-6al kyl),
-NHC( O -C1-6al kyl, -NHC(O -aryl, 5 -C(O -Cl-6al kyl, -C(0)-0O CL-6al kyl,
- Cl-6al kyl (=N-OH), - C(N=NOH) C1- 6al kyl, - C0-6al kyl (oxy) Cl- 6al kyl - phenyl ,
- SONNH( CO- 6al kyl), or -(CO-6al kyl)-SOn-(Cl- 6al kyl), wherein the phenyl,
het eroaryl or heter o®Zi{sabsknt dl,kyloges, -apt-pakel +§3- 6sydbcsadk3tlut ed with hal ogen,
- Cl1- 6al kyl, -C1:.6 d 6a Y,
O - O C1-EhiGaRY %dén@é?%??* @ﬁyﬁﬁygméﬁ%ngﬁ ahoS prifidedronll |
i ndependenthetwd)cgghxﬁlmalk}d}msq,tﬁm ?Né?rﬁsl GallﬁYh ©-d=Ci; 638?}’1,2-1\1(139 i s absent, H,
CH, -N CO L&yl al kyl is
{ O Qalibied Sinda) Jtibo, 1@l &Y lgalky W) 241, al Ky

optionally™s

d
R B2kl Ly Or ety 7@%@@1@@%@%&“ 28R S ben g

Ingepengﬁlﬂt@s gaﬁc X 0@@ I- %IWH(CU@k}ﬂﬁloke(ﬂi) 6alISD-SORH @Rl kyl ),
nitro or

nd a I onal |
substi t ut ecﬁauiyll)h e W&é’ érgy ad%o%é"r??%?cyc%ﬁbéﬁkkl% @HE] and éS i s
phenyl . 20 substaoet kdth lmhdgadJEqr(;allqﬂ ﬂl%aébwwnwcagpeeN(mebyMﬂqd of this
i nvention i ccept abl e
salt there }k ?ﬁﬁeﬁﬁaﬁ% | §6aﬁ&’[géf?lgglld%ﬁfso®tl-e @I@%{%ﬁaw}m %1 [ g H, or
a- Cl- 6abkylindepﬁﬁdcﬁnyxalloga1 cbﬁnyQHsﬂistiﬁEhtsoxy 25 - C2-6al kenyl, -C3-6al kynyl,
-C(O-C1-6al kyl, - 5. (Q0- 6al kyl) - SOn- (C1- 6al kyl),

CO- 6al kyl ) - SOn- (ary hen I I ,
V\A(1ere| n axy) of th((a gr %I F@ Pc/}ﬁt(?g ;ﬁ@a@%ﬂg}(&ptﬁagﬁﬁmﬁiﬁgqp% gﬁlgélhdg;l?up
- C1- 6al kyl , \herbih- aﬁ ié op%hallyNﬁ@rt@l@ﬁ kitn) 1- @ﬂ@?bljﬁéhﬁ halogen, OH, or

- (C0- 6al kyI CN, =N O Cl-6al kyl, -O N=C1-6al kyl,

or hal ogen é@tqaili}'b 9‘6%5 I-S\’ibs!utmen&ent H, hal ogen, -Cl- GaIl;Y
- C3- 6¢yisl oal kyl | -CJRﬁaR%R (@&lRZy@dhaadmeW@@lSﬁ/bal@%ﬁmyC)l ealkyl, 6al koxy,

phenyl, het &,081i¥dxy, ~S0n—(C1-6alkyl), nitro, CN, or -N(Co-6alkyl)(Co-6alkyl), and any
alkyl is optionally substituted with 1-6 independent halogen or —~OH substituents; and
R8 is phenyl. ‘

20 In another embodiment of the second aspect, a compound of this
invention is represented by Formula (I) or a pharmaceutically acceptable salt thereof,
wherein

R is H, —-C1-6alkyl or —-C3_gcycloalkyl;
R1is H, or a—-C1-galkyl, —C3-gcycloalkyl, —-C1.-6alkoxy,
25  -Ca-galkenyl, -C3-galkynyl, —~C(O)-C1-6alkyl, ~-C(O)-aryl, ~(Co-6alky)-SOn—(C1-
" ealkyl), —(Cp-6alkyl)-SOp—(aryl), phenyl, heteroaryl, or heterocycloCs.7alkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -C1-galkyl,
-C1-6alkoxy, OH, -N(Co-6alkyl)(Co-6alkyl), -(Co-6alkyl)-SOp—(C1-6alkyl), nitro,
CN, =N-0-C1-galkyl, -O-N=C1_galkyl, or halogen substituents;

30 R2 is absent, H, halogen, —C1-galkyl, -C3-gcycloalkyl,
-C1-6alkyl(C3-gcycloalkyl)(C3-geycloalkyl), —C1-6alkoxy, phenyl, heteroaryl,
heterocycloC3-7alkyl, nitro, CN, =N-O-C1.galkyl, -O-N=C1-6alkyl, -N(Co.-
6alkyl)(Co-galkyl), -NHSOp—(C1-62lkyl), -NHC(O)-C1-galkyl, ~NHC(O)-aryl,



het erocycl 0C3-7al kyl, nitro, CN, =N-O Cl-6al kyl, -O N=Ci1-6al kyl, -N(CO-
6alkyl) (C0- 6al kyl ), -NHSOn-(Cl-6al kyl), -NHC(O) -Cl-6al kyl, -NHC(O-aryl, -8
WO 03/ 0188093PBF1CA02/ 01324 -C(O) - Cl- 6al kyl, -C(0)- O Cl- ®alrkcAo02/01324

- Cl- 6al kyl (=N-OH), - C(N=NOH) C1-6al kyl, -C0-6al kyl (oxy) C1-6al kyl - phenyl ,

- SONNH( CO- 6al kyl ), or -(CO-6al kyl)-SOn-(Cl- 6al kyl), wherein the phenyl,

het eroaryl or heterocycl oC3_7al kyl is optionally substituted with hal ogen,
- Cl- 6al kyl, -Cl1-6al koxy, hydroxy, - N( C0- 6al kyl ) (CO 5 6al kyl), or

O - O C1-6al kyl d | k ith 1-6
| ﬁfﬂei)endent ngp%bleﬁggyl aai@a 1%@@%&8;&1 b i‘%lyﬂ&%)ob@gﬁﬁg){:% 63HSbnt, R,
OH, - N(CO- Gdjokgdm}(l@@yﬁaj katkylpheaylp g NI (L6 ARy Bydr -(Corpak )5 ApyCal kyl is

N 00 6l Ky O MHISEY 1 i Rt BiFDS b iy G Bl

i ndependentsluystltateﬂi wittehaggen, -C10dalled #31-galkoxyl hgdiokmxN(Co-salky(io-6al kyl ),
nitro, s 11)]'6%&5' L)k pl) éag%r%fﬁ{] kaxa&)alkﬂ&do@%auﬂdﬁx rate?l vt 1gnal 1y

substltute nde al ogen or -OH substituents; and R8 is
pyridyl, ormdepedé@ltmlamgembr—OIﬂSuleﬁltl}é’@ts anot her enbodi nent of the second
aspect, a conpound of qivention is represented by Fornula (1) or a

"S- Goyel ol kyl acc%ﬁg?ssih‘ierﬁif#t QAR pa e kokingi -85 Koy,

- C2- 6al kenydvherel%n aliky Mdphom@(@;b@ﬂtu@akﬁml 6-ifdePendany halogen, OH, or
-(C0-6 IkyI Cs%laﬁ%/ )substl@ ibal kyl)-SOn- (aryl), phenyl, heteroaryl,
or heterocy )t$ J eréin any of th%Bglroups Is optionally

substi t ut ed WI t h 1-3 R emR eachsiafegendentlyds T hrlegsiy ~Corgalkyl,

-N(C0_6al ky @ kgb}ﬁ(gl( @(ﬁphm CNS@R=kedg. gakw Oo- 6d11§12y @nd a1%5 CN

=N- O C1- 6al k or hal ogen substituent
hal ogen, @[lkﬁai; kptﬂqnall@gul@@wq:dmitkyw 1ndependent halogen or -OH substltuents and

- Cl1- 6al kyI (C3-6cyclo kkﬂ(}%"(‘—% @ggﬁhg@dh@%) - C1- 6al koxy, phenyl,
het er oab_y het er ocycl o , hitro, CN, =N O Cl-6al kyl,

-0 N=C1l%al kyl , -N(CD- 6al kyl )(oo 6al kyl ), - NHSOn- (Cl-6al kyl ),
-NHC( O - Cl- 6al kyl , - NHGePhn@hatlembodiment of the second aspect, a compound of this

invention is represented by Formula (I) or a pharmaceutically acceptable salt thereof,

H,

wherein

R is H, —Cj-ealkyl or —-C3_gcycloalkyl;

20 Rl is H, or a -C1.-galkyl, -C3-gcycloalkyl, —C1-6alkoxy,
-Cp-galkenyl, —C3-galkynyl, -C(0)-C1-6alkyl, -C(O)-aryl, —(Cp-6alkyl)-SOn~(C1-
ealkyl), <(Cp-6alkyl)-SOp—(aryl), phenyl, heteroaryl, or heterocycloCs.7alkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -C1 -galkyl,
-C1-6alkoxy, OH, -N(Cp-galkyl)(Cp-6alkyl), -(Co-6alky)-SOn—(C1-6alkyl), nitro,

25 CN, =N-0-Cj.galkyl, -O-N=Cj-galkyl, or halogen substituents;

R2 is absent, H, halogen, —C]-6alkyl, —-C3-6cycloalkyl,
-C1-6alkyl(C3.gcycloalkyl)(C3-geycloalkyl), —C1-6alkoxy, phenyl, heteroaryl,
heterocycloC3-7alkyl, nitro, CN, =N-O-C1_6alky1, -O-N=C1-galkyl, -N(Cp-
6alkyl)(Co-galkyl), -NHSOp~(C1-6alkyl), -NHC(0)-C1-ealkyl, -NHC(O)-aryl,

30 -C(0)-Cip-ealkyl, -C(O)-0-Cj-ealkyl, —C1_6a1kyl(=N-OH), —C(N=NOH)C1-galkyl,
-Co-6alkyl(oxy)C]-galkyl-phenyl, -SO,NH(C(-6alkyl), or -(Co-6alkyl)-SOp—(Cj -
6alkyl), wherein the phenyl, heteroaryl or heterocycloCs 7alkyl is optionally
substituted with halogen, -C1-galkyl, -C].galkoxy, hydroxy, -N(Co-galkyl)(Co-



30 -C(O-C1 -6alkyl, -C(O-0OC 1-6al kyl, -C1-6al kyl (=N-OH),

- C( N=NCH) C1- 6al kyl , - CO0-6al kyl (oxy) Cl1- 6al kyl - phenyl , - SOnNH( CO- 6al kyl), or
- (CO- 6al kwb)38(G37¢ C1- 6al kyl ), wherein the phenyl, hetero&CylCAdR/01324
het'erocycl oC3_7al kyl is optionally substituted wi th hal ogen, -Cl-6alkyl,

- C1- 6al koxy, hydroxy, -N(CO-6alkyl)(CO -9 WO 03/018579 PCT/ CA02/ 01324

6al kyl), or -C(O-0O Cl-6al kyl, and any al kyl is optionally substituted with
1-6 independent hal ogen or -OH substituents; nis 0, 1, or 2; R3is
absent, H, OH, -N(CO-6alkyl) (CO 6al ky Iﬁ( halo en or_ Cl-6alk 5 wherein
any al kyl igalkght on€40)D-E btk uand dnyplikyl lﬁnetlprrﬁilé/pf&hﬁémed %dg n, OH, or

- N( C0- 6al kyl su R4, R5, R, d R7 h
i n((jependeng’i‘‘%f’ﬂ)F‘%dell-qﬂ“’ﬁég%’g%rnt&%é‘il%gmt Ets - C1- 6al koig, - SOnea((:Cl 6al kyl ),
nitro, CN, or -N(CO-6akkyl)g- 6al kyl ) and any alkyl is optionally

substituted with 1- 6Rm%@mqmtohmmg@rﬁamylxw@m?@thaﬂugamtcfr;cla@aiksﬂlo R8 is
qui nolinyl, or oxides thereof. In still anotger enb d| nt o] he second

aspect, 5a odwrnety aikykisioptionallysnbstisned withelsp gdcpe 1) or a
phar maceut i-Beth pabkgh - @h)llkgel)salbmtuehtsr eof, wherein 15 Ris H - C1- 6al kyl

?E'chafs%ﬁ;f’al k%':'?, 6?3{ fﬁ/l,Rﬁor %}(7' %chgﬁ%j%{qdenﬂg% }{Ell)géﬁ Kiph .gansit - 6al koxy,
- (C0- 6al kyl ﬁiW@l—S@m(@léalk}’lX wOGQNkyt (ST lyﬁ%-éaﬁw@n%d alfet er oar yl ,

or heteroc k I |
subst i t ut e)éﬁw?f%oql%aﬁ%ﬂgjﬁgﬁgée n‘fvm‘éfe E&Trﬁﬂgerﬁ)%ltog%i %ut;)/,élt%@fs’ Y
- N( CO- a8l kyl ) ( CO- 6al K83 }s, quifadmyb af Ryﬂgs—t!sm!)f Cl1- 6al kyI ) nitro, CN,

=N- O C1- 6al kyl, - O N=C1- 6al kyl or haI ogen substituents; R2 is absent, H,
hal ogen, - Cl- 6a| kyl, -C3- 6cyc| oal

_Cl1- 6al kyl (C3- 6cycl odnisyl )ap@:b%%ry‘aqdélawﬁf)the seequsaPRY X COpRRRgof this

het eroaryl 1nvéi%ﬁ fiQfégf‘ds@ngd $aFlsithula (1) bf #phétaceusicaH CaccBpiaklglsalt thereof,

- O N=C1- 6al -N(CO 25 6al kyl ) ( C0- 6all kyI) - NHSOn- ( C1- 6al kyl ),
-NHC( O - C1-% f‘i’%g}l -NHC( O - aryl O - Cl-6al kyl, -C(O-O Ci-6alkyl,
- Cl- 6al Byl (=N-OH), - R cﬁammw 6QY€1§’£"%%{1 (kyl (oxy) Cl- 6al kyl - phenyl ,

- SONNH( C0- 6al kyI ) OrR1 (scﬁ Mi@’ﬂ alWé?%cy&@dle{l )C1.phkogy,n the phenyl,

heteroaryl of hetenpo¥s! fdmif '—@(g IS ORL1°M3(d ary1, ~(Co-6alkyl)-SOn~(C1-
6alkyl), —(C0_6alkyl)—SOn—(aryl), phenyl, heteroaryl, or heterocycloCs.alkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -C1-6alkyl,

20 -C]-galkoxy, OH, —N(Co-6alkyl)(Co-6alkyl), -(Co-6alkyl)-SOn—(C1-6alkyl), nitro,
CN, =N-0-C1.6alkyl, -O-N=C1.6alkyl, or halogen substituents;

R2 is absent, H, halogen, —C1-6alkyl, —-C3-gcycloalkyl,
-C1-6alkyl(C3-gcycloalkyl)(C3-geycloalkyl), —C1-6alkoxy, phenyl, heteroaryl,
heterocycloC3.7alkyl, nitro, CN, =N-O-C1-6alkyl, -O-N=C1.galkyl, -N(Cp-

25  galkyl)(Co-6alkyl), -NHSOp—(C1-6alkyl), -NHC(0)-C1-6alkyl, -NHC(O)-aryl,
-C(0)—C1-6alkyl, -C(0)-0—C1-galkyl, ~C1-6alkyl(=N-OH), ~-C(N=NOH)C1 -alkyl,
-Co-6alkyl(oxy)C1-galkyl-phenyl, ~-SOpNH(Co-62lkyl), or -(Cp-6alkyl}-SOn~(C1-
galkyl), wherein the phenyl, heteroaryl or heterocycloCs.7alkyl is optionally
substituted with halogen, -C1-galkyl, -C1-6alkoxy, hydroxy, -N(Co-6alkyl)(Co-

30 galkyl), or -C(0)-O-C1-galkyl, and any alkyl is optionally substituted with 1-6
independent halogen or —~OH substituents;

nis0,1, or2;

-10 -



substituted wi th hal ogen, -Cl-6al kyl, -Cl-6al koxy, hydroxy,

- N( C0- 6al kyl ) (CO 30 6al kyl), or -C(O-0O Cl-6al kyl, and any al kyl is

opti onal Iwognbstsie uted with 1-6 i ndependent hal ogen or - @dHTgMINiIRWeENtS; n
is 0, 1, or 2; -10 WO 03/018579 PCT/ CA02/01324 R3 is absent, H, OH,

- N( C0- 6al kyl ) (CO- 6al kyl ), hal ogen or Cl-6al kyl, wherein any alkyl is
optionally substituted with 1-6 independent hal ogen, OH, or

- N( @0- 6alkyl) (C0- 6al kyl ) substituents; R4, R5, R6, and R7 each

ndependent | H, haI en, 1- 1- 6al kox -SOn- (C1- 6a| kyl
pdependent Y18 1 hgkpgel s oo, N Conmslonio B Niess bty 1)
thienyl . or V"“&%‘gé‘f‘f ER PRGN, SBRAC b %‘n@%ﬁ*@%‘%’é@seﬁ?oﬁdﬂngfsﬁﬁcl D a
conpound of " 96il§yﬁ§¢{§ﬁ?if§és%stﬁgﬁgesent ed by Fornula (1) or a ’
har maceutically acce R ahiid R heschdhdepemdimtlgiisHRhaleogdh, —€ l,kyl or
PC?, 6cy<§| Ioabliy%g( gg F;SC)H(C? C@gabpegeN 4 ﬁ (a lgé%Yll l)%%lﬁa@a%/koxy
- C2- 6al kenyl 1KYy 1Y, 6&?% bat ki @%@/ E’ﬁ Y1), and an

- (CO- 6al kyl )allSﬂ)rs—c(;ﬁbnall;Bstﬁ)ahllﬁydd)wlth Qmﬂﬁqiekdfdn) h&80per( axr—)(l)l)l,subdnﬁl‘eylts, and

heteroaryl, or hetero a r wherein any of the groups is
optionally substitute qﬁ%ﬁﬁ M%J Céegetfr?l g?]ft - Cl- 6al kyl, -C1-6al koxy, OH,

- N( C0- 6al kyl ) ( CO- 6a|ky|) - ( CO- 6a|ky|) SOn- (Cl-6al kyl), nitro, CN,
=N- O-Cl1-6al kyl, -O N:@n%n&ﬁé&fﬁbo&ﬁemf%cmbé&U@%Iﬁpmﬁ% dreni@bsent, H

hal ogen,, -Cl1- 6al kyl C3-6¢C 3{
- C1- 6al RYI ( aBYeREgR rsorgpmr)tfec{by pd Rlya pharmagevgigplishacgeptable sgif thereof,

het er oaryl , wheedigr ocycl oC3- al kyI nitro, CN, =N O Cl-6al kyl,
Qg m&%{%{ o (RS- qoorpor (L %?' I gt
- Cl- 6al kyl (=N-OH), - C( omfama}kyl —C1oeysiga ﬁwl (S35akomal kyl - phenyl |
- SONNH( CO- eab&wa)k.enw —eﬁ ‘@@fk@ﬁi'lréétle)s@ -dafidy], m@%ﬂ'%@@@tﬂwwg&lﬁhfny'
PO LTI . ot b} en Bt ! 09T
- C( O - O C1- Gelieksih anypafitha gyoums k&/d)pti(ﬁlaﬂlpil]b@mtddy\mﬁwD8tlhﬂ¢ﬁeﬁ&nﬁﬁ-@fl6ﬁlkﬁl,
I ndependent _pal 88809, dm; KGO HEG S ryD), -(Co-6alkyl)-SOn~(C1-galkyl), nitro,
CN, =N-0O-Cj-ealkyl, -O-N=C1-galkyl, or halogen substituents;

R2 is absent, H, halogen, —C1_ealkyl, —C3-gcycloalkyl,

20  -Cp-ealkyl(C3.-6cycloalkyl)(C3-geycloalkyl), -C1-galkoxy, phenyl, heteroaryl,
heterocycloC3_7alkyl, nitro, CN, =N-0-C1-galkyl, ~-O-N=C1-galkyl, -N(Co.
6alky)(Co-6alkyl), -NHSOn—(C1-galkyl), -NHC(O)-C]-palkyl, -NHC(O)-aryl,
-C(0)-C1-6alkyl, -C(0)-0O-C1-galkyl, —C1_6a1kyl(=N-OH), —C(N=NOH)C1-galkyl,
-Cp-6alkyl(oxy)C1-galkyl-phenyl, -SOnNH(Co-6alkyl), or -(Cp-galkyl)-SOp—(C1-

25  ealkyl), wherein the phenyl, heteroaryl or heterocycloCs.;alkyl is optionally
substituted with halogen, -C1-galkyl, -C1-6alkoxy, hydroxy, -N(Co-ealkyl)}(Co-
6alkyl), or -C(O)-O-C1-6alkyl, and any alkyl is optionally substituted with 1-6
independent halogen or —OH substituents; |

nis0, 1, or 2; ‘

30 R3 is absent, H, OH, -N(Co-6alkyl)(Co-62lkyl), halogen or C1-galkyl,
wherein any alkyl is optionally substituted with 1-6 independent halogen, OH, or
-N(Co-6alkyl)(Cp-ealkyl) substituents;
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nisO, 1,or2; 30 R3 is absent, H, OH -N(CO-6al kyl) (C0-6al kyl), hal ogen or
Cl-6al kyl, wherein any alkyl is optionally substituted with 1-6

i ndependewO ohalssgen, OH, or - N(CO 6al kyl) (CO-6al kyl) sub®Criaeanss24-11 WO
03/ 018579 PCT/ CA02/ 01324 R4, R5, R6, and R7 each independently is H,

hal ogen, -Cl-6al kyl, -Cil-6al koxy, -SOn-(Cl-6alkyl), nitro, CN, or

- N( C0- 6al kyl ) (CO-6al kyl ), and any alkyl is optionally substituted with 1-6
i ndependent hal ogen or -OH substituents; and R8 is thiazolyl, or oxides
thereof. 5 1n a third aspect, a cgnpound of this invention is represented
by Fornula (1) or a Rhat and Bdleagh mdepsptienslyds $hihalogiarédtealkflerein R i s

H, -Cl-6alk - C3- §6YC . i ] )
- C3- 6cycl oajlqu'gg,lkq)g- %@# Egj?lé aiﬂg%)’-n @2;0 6C§\|I ’klblre n@{c(%%g}%@@%iﬂl) and any
- C( O - C1- 6ailkyllis optixn@ly swhystifuted @ith dab indepengent-halogen osaDkldupstituents; and

- (CO-6al kyl ) - SOn- (aryhg ; or B8R ARFKE, or heterocycl oC3_7al kyl group,
wherein any of the gr%ubsstﬂggg%lﬁtolrgnal fy substituted with 1-3 i ndependent

-Cl-6al Kyl , -Cl-6al koxy, OH -N(CO0-6al kyl) (C0-6al kyl ),

- (CO- 6al kyl') - SOn- ( C1- Bl iyt aspelt, tafc@mpohd oﬂ?ﬁs@‘n@lﬁi@ﬂ'iﬁé’grese&d\lﬁ 1- 6al kyl,
or hal ogenaﬁubstlzuents; 15 |l§, absenttPl, I-ll hal gq}vn .- C1- 6al kyl
-C3-6cycl o ula (I) pxa pregalhesrcpRiabk glf theso cf}ﬁf% kyl), -Cl-6al koxy,
phenyl, heteroaryl, RétHseCyshikgBorrdligeyclasiyto, CN, =N- O Cl- 6al kyl ,

: SH?:(Izg)l_ ?:il gy: ™ N( C%E( ﬁ%ﬂ{!(é(ﬂa)-l(@'églﬁ lglbé_fc%m; Lé&g%})ﬂogl ), e
- - Cl- , s - ar : - C1- y - - ;. 6a ,
_c1-6al 181 (@-@%&?HYI’CEM@“&TE:&PQ_ 1-6318YL, tﬁ@aﬁ%r 03 Xlgésa$m’§¢-¥pheny| ,
- StCh NH( 00|- 6@&11@&1&%{0@.@&?%@%(@)% PRy, (Heler oaﬁylii{ dyfiexerovyots t@jﬁlk@hgaropﬂnﬁn%ll ,
eteroaryl o et erocycl o a S iqn su | e al ogen,
e bal kol , Shert g Etiten S optonsy sRRuntRT K o3 IR CL B
- C( O - O C1_4&2-kalkoxya i, ad¥(Calaaiky(€o-aplkynéCopakkybs$On tiCadealkytl h nitreg
| ndependent LRas! | _yfa_%i tSoh A shiSstifuents: OF 2, R3 is absent,
H OH -N &ﬁgamgﬁ@k%iy ,1’%§F}rggen af};t%ecf_ Gaﬁeﬁl . _wherein any alkyl
i s optibhally substi t Bt édabwpithH hdogpeepesalial fareryeralkgh, or
-C1-6alkyl(C3-6cycloalkyl)(C3-6cycloalkyl), —~C1-galkoxy, phenyl, heteroaryl,
heterocycloC3-7alkyl, nitro, CN, =N-O-C1_galkyl, -O-N=C1.galkyl, -N(Co-
6alkyl)(Co-6alkyl), -NHSOp—(C1-6alkyl), -NHC(0)-C1-6alkyl, -NHC(O)-aryl,
-C(0)-C1-galkyl, —-C(0)-0-C1.-6alkyl, —C1-ealkyl(=N-OH), -C(N=NOH)C1] -6alkyl,
20  -Co-6alkyl(oxy)C1-6alkyl-phenyl, -SOnNH(Co-6alkyl), or -(Co-6alkyl)-SOp—~(C1-
6alkyl), wherein the phenyl, heteroaryl or heterocycloCs_7alkyl is optionally
substituted with halogen, -C1-galkyl, -C1-galkoxy, hydroxy, -N(Cp-galkyl)(Co-
6alkyl), or -C(0)-O-C1-ealkyl, and any alkyl is optionally substituted with 1-6
independent halogen or —OH substituents;
25 nis 0, 1, or 2;

R3 is absent, H, OH, -N(Co-6alkyl)(Co-6alkyl), halogen or C1-6alkyl,
wherein any alkyl is optionally substituted with 1-6 independent halogen, OH, or
-N(Cp-galkyl)(Cp-ealkyl) substituents;

R4, R5, R6, and R7 each independently is H, halogen, -C1_galkyl,

30 -Cip-galkoxy, -SOp—(C1-6alkyl), nitro, CN, or -N(Co-6alkyl)(Co-6alkyl), and any
alkyl is optionally substituted with 1-6 independent halogen or ~OH substituents; and

R8 is -C3-gcycloalkyl, optionally substituted with 1-6 independent
halogen, -N(Cp-6alkyl)(Cp-6alkyl), -N(C3-7cycloalkyl)(Co-6alkyl), -N(C3-
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- N( C0- 6al kyl ) (CO-6al kyl ) substituents; R4, R5, R6, and R7 each

I ndependently is H, hal ogen, -Cl-6alkyl, 30 -C1-6al koxy, -SOn-(Cl-6alkyl),
nitro, CNyO®B/01898(€CO- 6al kyl) (CO-6al kyl), and any al kyl i sPoptdronald2zy
substituted with 1-6 i ndependent hal ogen or -CH substituents; and R8 is

- C3-6¢cycl oal kyl, optionally substituted wwth 1-6 i ndependent hal ogen,

- N( C0- 6al kyl ) (CO-6al kyl ), -N(C3-7cycloal kyl) (C0-6al kyl), -N(C3- -12 WO

03/ 018579 PCT/ CA02/ 01324 7cycl oal kyl) (C3-7cycl oal kyl ),

N het er ocycl oC4_7al kyl , -SOn-(Cl- 6al kyl - SOn- éarqu), or -CH

subst i t uentsycloaikp)CaurcytioalkpooV-heteredyaloumilds —3Pu-< Gl rradit), ofOns

represente or a pharmaceutically acceptable salt
t her eof , mﬁ%rlyﬁf A Fs'):ﬁgsul?_s‘t@ueéhs) 6al kyl or -C3-6cycloalkyl; RL is H, or

a=Cl- 6al kyl , -C3-6cycl oal kyl, -Cl-6al koxy, -C2-6al kenyl, -C3_6al kynyl,

-0 -Cl-6al kyl, -C h aspfeDa Bhipotink-oPhs ﬁl@éﬂtl&ﬁis'%&ﬂ)r):sentedb
- ( C0- 6al kyl 801 &ary ) eny I het er oar yl erocycl oC3_ 7a| kyl group,

10 wher &i n Femgulsf( X%@I@F@EP@“‘F@HM}%‘FE@F?QMS)?‘té’ﬂﬁdg‘i’PYV PEP with 1-3 i ndependent
- Cl-6al kyl, - Cl- 6al Kok, -O4-64K20r 6aBkcyslodBylsal ky! )

- (CO- 6al kyI ) - SOn- (C1-6gf | O N=C1- 6al kyl
or hal ogen substituen % zlbé?kr?{ Qf} W%{é oxyli 0
- C3- 6eycl oaCRydalkené’]CiCﬁr@IaWWl@@y@ﬂcﬁi‘iWI’)C(( a@’g’y aﬁ"‘%@fgls nciChal koxy,
phenyl , hetangay vicy. cARyNs 17aétlsﬁbbn 1,0t he@ro c-%l@lcgloml kyl ,
PO NeCl- Balt {\1008 B ?k@‘ﬂ ?gc%lqéa;& ) %J (301 5@
- NHC( Of0C1-v8 rfklwany Of\ﬁhe@ Péﬂsy‘?Ptlona %/b) St - 163 |
- gloq 6a|( I(<D| & E dathoxy; CHN-N@H_cAlk AxCeybalkyl), C@:(ﬁedlkyl)—(&ﬁqv\yxh(ﬁ-ﬁﬁﬂdyk)%hmpﬂeny:
- SONNH erein the pheny
het er oar yl t%rcgc H{Yg)cgﬁ gﬁaik?%r %lgﬁ'{bw&é%mghbst ituted with
hal ogen, - Cl- 6a| kyl , Rh]s-abmnk,d%ﬂlalqgﬁdrf&yﬁalkﬂ( 3-6ayH9alkylco 6al kyl ), or
-0 - O Cl- ] bR10RGR 08 |ioupSiHeh it Beteddatyn, 1- 6
i ndependent @ﬂ @HL lgé’n&y@l%@)gdété yS:ent syp #é\é i WM\E% f}g absent, H,
OH, - N{6D- emrch})c ta§is-wdlrybyifro, G o@e(ﬁ Groaeyl ol Ngr 1- 6aé'SV 8 n any al kyl
'S 2Pt onaldalk C;g@gt@awbed\m’son—@ 16@1@%9@«1@@)—@%@9@11 ~NBEC(@Faryl,
- N( CO- 6al kycjé E bétbtue _ _

656 ! -c&ﬂ L Y8Ry _galkyl(=N-OH), ~C(N=NOH)C1_galkyl,
-Cp-6alkyl(oxy)C1-6alkyl-phenyl, -SOnNH(Co_ﬁalkyl), or -(Co-6alkyl)-SOp—(C1-
6alkyl), wherein the phenyl, heteroaryl or heterocycloCs.7alkyl is optionally

20  substituted with halogen, -C1-galkyl, -C1-6alkoxy, hydroxy, -N(Co-6alkyl)(Co-
6alkyl), or -C(0)-0-C]-alkyl, and any alkyl is optionally substituted with 1-6
independent halogen or —OH substituents;

nis0, 1, or 2;
R3 is absent, H, OH, -N(C-galkyl)(Co-6alkyl), halogen or C1-galkyl,

25  wherein any alkyl is optionally substituted with 1-6 independent halogen, OH, or
-N(Cp-6alkyl)(Cp-6alkyl) substituents;

R4, R5, RO, and R7 each 1ndependent1y is H halogen, —C1-galkyl,
-C1.-6alkoxy, -SOp—(C1-6alkyl), nitro, CN, or -N(Cp-6alkyl)(Co-6alkyl), and any
alkyl is optionally substituted with 1-6 independent halogen or —OH substituents; and

30 R8 is ~C1_galkyl, optionally substituted with 1-6 independent halogen,
~N(Co-6alkyl)(Co-6alkyl), -N(C3-7cycloalkyl)(Co-alkyl), -N(C3-7cycloalkyl)(C3-
7cycloalkyl), N-heterocycloC,7alkyl, -SOn—(C1-6alkyl), ~SOn—(aryl), or -OH

substituents.
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R4, R5, R6, and R7 each independently is H, hal ogen, -Cl-6alkyl,

- Cl1- 6al koxy, -SOn-(Cl-6alkyl), nitro, CN, or -NCO-6al kyl) (CO-6al kyl), and
any al kywoios/ o83t onal | y substituted with 1-6 independent Pealxgeniaas - OH
substituents; and 30 R8 is -Cl-6al kyl, optionally substituted with 1-6

i ndependent hal ogen, -N(CO-6al kyl) (CO-6al kyl),

-N( C3- 7cycl oal kyl ) (CO-6al kyl ), -N(C3-7cycl oal kyl ) (C3- 7cycl oal kyl),

N het er ocycl oC4_7al kyl, -SOn-(Cl-6al kyl), -SOn-(aryl), or -OH
substituents. -13 WD 03/018579 PCT/ CA02/ 01324 As used herein, "al kyl" as
wel | as other groups having the prefix "al k" such as, for exanple, alkoxy,

al kanoyl , al kenyl , “aldonyd o, tigyl" bk Gell BaE: g@ﬁMVI@me@sefWIana may be

i near or branched or I nattons thereof {r;) i)% al k g roups

i ncl ude meshsH as, &rwamplgrfdb%y, alkéwlo«'ﬂkﬂnyl t?é}%yw Uéiéﬁ Frdn ﬂéﬁfaf B’? ‘
pentyl, heaféms %R;hyrha HIeBﬁ‘oxl brifohed Ok K@Iﬂbﬂnaﬁons&hétyﬁfylExaﬁrjﬂhsatfhﬂqyl| i ke
terns |ncI ude carbon g cont aj ni ng 57 st on %a I.III’ §g C- C bond.
The tert " éwpééﬂll%wem n&l éf]an%’é{ L§OREORY rhu {'os, and

i ncl udes npBRYl, hdpityl aaa@hetlmecymlmys'atalkmyéohmmmchyc tearm,s msducivedalrbcms f used
ring 10 sys r|n dinclude one ring that is

E’mPEF‘P al“m%sgfe&%i e suc%&%r@CC

partially & as a nzenerlngtoformfusedrlng
systems such as benzdhgseth "ayeloblbyl/aneans C@V@%@éﬁsl@wtal%%gw&te%@ﬁmf used

ring systeng %ll? Hs%g Jnﬁqgcﬂéts%&ted ErpaTRtIes a@ﬁv%'f@s’éhm i ncl ude
cycl opropyl, obutty cycl openty dcI ohexyl , qrﬁhﬁ ﬁght hal enyl ,
adamanﬂ@nylsyst?lﬁ&aﬁwh ﬁ"rﬁ’défkﬂﬁys emslfa?é'?fi‘? ¢ opie3ing that {$parfip %?ﬁ/{f} napht hal eny!
ﬁnd the i Iﬁ%satgta'i@d' SAEh Xs abéﬁi@ﬂl@ﬁhgwﬂshh fmdnmg&gxthnsymdhezbenmfhmdni Ingdno

eter oat ons 4 ude

no-, bi- ﬁ G Ur a ©

ths Cydthe o ety QTR Vol 3 SpP ALk byt
benzof used BxaygleafkgceakylErcln Q@lqpﬁommygb)bkté’hwdpmtﬂd eycsher Bl ex e nyl ,
ndenyt, Al daliGpadie &Mwﬁyﬂm{lgxyi&éﬂw k58, speaiiically stated

ot herwi se inc conriected to the onnecti ng

rou
atom The ttetrahydednaphtpalenyh |ae§ Eheslﬂ‘émﬁmééﬂly  CYHA lg‘@ybtfﬂ grg) %/Wi Sudes an
al kyl gr OUF&o‘ﬁ%ﬁﬁghéﬁe&R)am dat I&étrtﬁfétﬂoﬁg\r@hﬂmcmeod‘tﬂém idaayd " unl ess

Fnal e 11 nghalpds mreos et bubafg s Eafrosidtat KBRS BeBai . 72,
"aryl oxy" witRaken@e dxanpidslof cmlealhdl}miﬂmhrdmcsdohmhyldgsienyl and the like.
The term “cycloalkyloxy” unless specifically stated otherwise includes
20  acycloalkyl group connected to the oxy connecting atom.
The term “alkoxy” unless specifically stated otherwise includes an
alkyl group connected to the oxy connecting atom.
The term “aryl” unless specifically stated otherwise includes multiple
ring systems as well as single ring systems such as, for example, phenyl or naphthyl.
25 The term “aryloxy” unless specifically stated otherwise includes
multiple ring systems as well as single ring systems such as, for example, phenyl or
naphthyl, connected through the oxy connecting atom to the connecting site.
The term “Cg-Cgalkyl” includes alkyls containing 6, 5,4, 3, 2, 1, or no
carbon atoms. An alkyl with no carbon atoms is a hydrogen atom substituent when
30 the alkyl is a terminus moiety. An alkyl with no carbon atoms is a direct bond when
the alkyl is a bridging moiety.
The term “hetero” unless specifically stated otherwise includes one or
more O, S, or N atoms. For example, heterocycloalkyl and heteroaryl include ring
systems that contain one or more O, S, or N atoms in the ring, including mixtures of
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multiple ring systens as well as single ring systens such as, for exanple,
phenyl or naphthyl, connected through the oxy connecting atomto the
connect i ryOIBWERS7MThe term " CO- Coal kyl " includes al kyl s comcaianongirs 5, 4,
3, 2, 1, or no carbon atons. An alkyl with no-carbon atons is a hydrogen
atom substituent when 30 the alkyl is a termnus noiety. An alkyl with no
carbon atons is a direct bond when the alkyl is a bridging noiety. The
term "hetero" unless specifically stated otherw se includes one or nore O,
S, or N atons. For exanple, heterocycloal kyl and heteroaryl include ring
syst ems t hatickatomsi Thehetesratansy wplice 8ng 6rbRR atoses s TABSFAMRIS: & ncl udi ng

m xt ures OfpeteldcyMBEUGL BB RATNEABR QS 38dkainingchomtsammo catben hetms. oat ons
repl ace ring carbon atons. Thus, for ,eéaagl e, a Teter. cy&lﬂo@fl yl is a
five menbered ring coptamesi betesoary ipdudG fRErRBwIc PEILRYEQERBIRG: of

het _e(r]I oaryl lig&ﬁlliﬂtg@yh fp@fi?ﬁ)ﬁ@lmyﬁ_mim.ﬂlyi, giynyinyl, quinoahblingy,| furylj ogefund) i InyI L
pyri dazi_nyl ,. rpmdin pyrazin o) r. :

G benzopur yiibenEHy oL TR by SREE BokirslbyitdasoRE R0t

i ndazol yl , isxazolyylthiazdlgloisathidzply], itthdapbyil yhenzing dazeldzaxagiazolyhi dazol yl

benzi m dazaql y! I Y, | adi azolyl, triazolyl, tetrazolyl. The term
"het eroaryﬁg%gmzﬁﬁ,ﬁgggﬁ%é%ﬁzlo@l |y stated otherw se d&scri bes

| a .

het eroaryl group connBesiedn {haterogtylany” grlpstasadicaiingatad oHerwise AescEBffhect i ng
LS i R P peeesn o e o e

uryl me ., furyle . _thi e . thien Faz0 ,
oxaélol Qpr%t hyl , yoxa%’f%@?ﬁ%tqrg%%éb‘?@&%@f‘%@‘ﬁ?’%ﬁxg%l?I %h%ﬁl Y
t hi g_zol y: eltmqlethymmmwhmthliadyg]etrllylnpsdmylyieﬁtth:xazcbﬁlﬁnfthﬁluazo| yl met hyl,
oxadi azol yl ng xadj - ,
t hi adi az o?/y‘?"é‘?%"fthﬁ’r‘?%‘zag%@i‘%é?ﬂy%}aszlgglg‘%?ﬁ&o\ffl{%%lét, rlél%‘fl%lﬁ . 15
tetrazol yl einfighzolylgthyllbenzimvisieralyimatyl; exagipzalypethylpgradipeeligiiviet hyl
pyr i midinyl eﬂﬁfdmmrpﬁ@?z mgdi%wthyl GLHZBB'lm&M&IUﬁiaQMﬂylethyﬁg@tﬂéﬂb@lhﬁﬂiyﬂet hy!

and qui noxalin ' Exanples of. heteérocyc| oC3, 7al kyl include, for

exanpl 5 azetragilyigihyl, pm@nﬂm%ﬁmﬂdmygf‘éﬁ?ﬂdﬁ’ a,zmﬁlél?qikg)ﬁ’r oazepi nyl ,

pi per azi nyl pyrifRidafyphéthyl, pyrdginyleistieyghiedlinyangthyl, isoquadlodylmygthyl and

pyrolidin-2-ane, .piperidin-2-one, and thionorpholinyl. The term

"N het er ocy‘&‘}lﬂ?ﬁ“-h%&‘%ﬁﬁ‘y‘ descri bes nonaryl heterocyciic o
Examples of heterocycloCs.7alkyl include, for example, azetidinyl,

pyrrolidinyl, piperidinyl, pethydroazepinyl, piperazinyl, morpholinyl,
20 tetrahydrofuranyl, imidazolinyl, pyrolidin-2-one, piperidin-2-one, and
thiomorpholinyl.

The term “N-heterocycloC4-7alkyl” describes nonaryl heterocyclic
compounds having 3-6 carbon atoms and one nitrogen atom forming the ring.
Examples include azetidinyl, pyrrolidinyl, piperidinyl, and perhydroazepinyl.

25 Examples of aryl(Ci.¢)alkyl include, for example, phenyl(Cy.¢)alkyl,
and naphthyl(C;.¢)alkyl. ,

Examples of heterocycloCs yalkylcarbonyl(Cy.¢)alkyl include, for
example, azetidinyl carbonyl(C.¢)alkyl, pyrrolidinyl carbonyl(C;.¢)alkyl, piperidinyl
carbonyl(C.¢)alkyl, piperazinyl carbonyl(Cy.¢)alkyl, morpholinyl carbonyl(Ci.¢)alkyl,

30 and thiomorpholinyl carbonyl(C;.¢)alkyl.

The term “amine™ unless specifically stated otherwise includes
primary, secondary and tertiary amines.

Unless otherwise stated, the term “carbamoyl” is used to include
-NHC(0)OC1-C4alkyl, and -OC(O)NHC1-C4alkyl.
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conmpounds having 3-6 carbon atons and one nitrogen atomform ng the ring.
Exanpl es i nclude azetidinyl, pyrrolidinyl, piperidinyl, and

per hydr oawepBnyds79 25 Exanpl es of aryl (Cl_6)al kyl i ncl ude, PCorcAdzamal e,
phenyl (C1. 6) al kyl, and napht hyl (C1_6) al kyl . Exanpl es of

het er ocycl oC3_7al kyl car bonyl (Cl1_6) al kyl include, for exanple, azetidinyl
carbonyl (C1_6)al kyl , pyrrolidinyl carbonyl (Cl.6)al kyl, piperidinyl

carbonyl (C1_6)al kyl, piperazinyl carbonyl (Cl.6)al kyl, norpholinyl

car bonyl (CL. 6) al kyl, 30 and thi onorphol i nyl carFonyI(Cl,G)alkXA. The term
"amine" unl ess speci f Thatery "balagead inglufies {ugng. chlogigebropiepnfodiag, . ongar y

and tertiargo@gi nes. Unl ess otherwi se stated, the term "carbanmoyl" is used

PCTI A2/ 01324 Tt 1 ERiEARAVBIRERD PSTOIRAL 1A BB PR, b omi no. and

i odi ne at asubstithied ahe usubefituteain alhuy, feudstnletoptionally substéndddryl cowldc| ude
both suybstituted and, un | : '

subst i ¢ ot e bty eaurgtiSBRbL  Fihenl Mipe, %@eﬁ?ﬁ@ﬁﬁy tBh CAPEL e
Further, t ha asyb$ thietanoupsn Fonexapeplevaulbstituted aryCos)allpyd nglusiep SUDSHRIIOB RBNpI e,

substi t ut edy.ar LbGhMARSosyb syt sobgn on  the aryl group as
wel | as sugg?ia%/}g%lo %%#K%Sal kyl group. Tzeg%)e?m "oxi de" of hetﬁroaryl

(13 . y” XI
groups is used in t helhs BMaPYdaer] NelGrRRYhETORRMS HsFd Wdhe &R VAl ude, for
exanmpl e, Ngmdvideseaficdlistnseana ithides foatoarbple, NoOxdesphnindgeeseanvatoad. her ei n

contain_one or nore doubl e bonds and, may t Y l.se i S
i sonerstlas wel | as ot BPP8B?§$§E?F§$F%H%{FX} Csoglrrr%rrl ghe %}éblsépdrotélgl_g%f) ﬁégn{l/@t i on
i ncl udes al nag thul gpassichib eisiisosBonessaswed]] asaghericonformstierfal sowkrs. il6ner s.

conpounds desed ARAnAGH fHlhdbesl SRRTBLAIeRBrRis FDKEI ASMITTEHGS bfsudlS centers
g se to

and may thus give ri lastereoners and optical i1somers. The present
I nvention iWemages all such possible diastereoners as well as their racemc

mxtures, their substgpipbahdsieitibed heefl satotranbicdance adthmpeisi bl e
geonetrjc isoners, and har maceut.j cal | %_ﬁacc pép?l?' e salt hereof. The

above FbY mugeRtqrs pad may s g Yeig o diastgrermers ¢ %lrlé%r{}?f@ﬁ'}ré? PSR certain

posi tions. ihRentiynciaclntes alvarh possible diastdesmeld as well as their racemic mixtures,
their substantially pure resolved enantiomers, all possible geometrié isomers, and
pharmaceutically acceptable salts thereof. The above Formula I is shown without a
definitive stereochemistry at certain positions. The present invention includes all

20 stereoisomers of Formula I and pharmaceutically acceptable salts thereof. Further,
mixtures of stereoisomers as well as isolated specific stereoisomers are also included.
During the course of the synthetic procedures used to prepare such compounds, or in
using racemization or epimerization procedures known to those skilled in the art, the
products of such procedures can be mixtures of stereoisomers.

25 The term "pharmaceutically acceptable salts" refers to salts prepared
from pharmaceutically acceptable non-toxic bases or acids. When the compound of
the present invention is acidic, its corresponding salt can be conveniently prepared
from pharmaceutically acceptable non-toxic bases, including inorganic bases and
organic bases. Salts derived from such inorganic bases include aluminum,

30 ammonium, calcium, copper (ic and ous), ferric, ferrous, lithium, magnesium,
manganese (ic and ous), potassium, sodium, zinc and the like salts. Particularly
preferred are the ammonium, calcium, magnesium, potassium and sodium salts. Salts
derived from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary, and tertiary amines, as well as cyclic amines and substituted '
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20 stereoisoners of Formula | and pharnmaceutically acceptable salts
thereof. Further, mxtures of stereoisoners as well as isolated specific
st er eoi sowerg/0s85 al so i ncluded. During the course of thecTaxobetize
procedures used to prepare such conpounds, or in wusing racem zation or
epi meri zation procedures known to those skilled in the art, the products
of such procedures can be m xtures of stereoisoners. 25 The term
"pharnmaceutically acceptable salts" refers to salts prepared from
pharmaceutically acceptabl e non-toxic bas [.,aci 8ﬁconpound of
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an active ingredient, a pharmaceutically acceptable carrier and optionally other
therapeutic ingredients or adjuvants. Such additional therapeutic ingredients include,
for example, i) Leukotriene receptor antagonists, ii) Leukotriene biosynthesis
inhibitors, iii) corticosteroids, iv) H1 receptor antagonists, v) beta 2 adrenoceptor

25  agonists, vi) COX-2 selective inhibitors, vii) statins, viii) non-steroidal anti-
inflammatory drugs (“NSAID”), and ix) M2/M3 antagonists. The compositions
include compositions suitable for oral, rectal, topical, and parenteral (including
subcutaneous, intramuscular, and intravenous) administration, although the most
suitable route in any given case will depend on the particular host, and nature and

30  severity of the conditions for which the active ingredient is being administered. The
pharmaceutical compositions may be conveniently presented in unit dosage form and
prepared by any of the methods well known in the art of pharmacy.
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are benzenesul fonic, citric, hydrobrom c, hydrochloric, maleic, phosphoric,
sulfuric, and tartaric acids. The pharnmaceutical conpositions of the
present iWOeabi1ssm conpri se a 20 compound represented by PormnNo2/0132§4 or
pharmaceutically acceptable salts thereof) as an active ingredient, a
pharmaceutically acceptable carrier and optionally other therapeutic

i ngredients or adjuvants. Such additional therapeutic ingredients include,
for exanple, i) Leukotriene receptor antagonists, ii) Leukotriene

bi osynthesis inhibitors, iii) corticosteroids, iv) H receptor
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di sorders 15 suc as psoriatfc arthritis, . )f}%unatﬁoglcaalr&hrl tis, ankyl osi ng

spondy| 79 i sdisepse.cashterangichyaqic multiple sclerosis, ix) Dermat sorders such a
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
25  restenosis, atherosclerosis, reperfusion injury of the myocardium, and xiv) Other
disorders such as chronic glomerulonephritis, vernal conjunctivitis, transplant
rejection and graft versus host disease, and cachexia - which are responsive to PDE4
inhibition, or alternatively about 0.05mg to about 7g per patient per day. For
example, inflammation may be effectively treated by the administration of from about
30 0.0lmg to 50mg of the compound per kilogram of body weight per day, or
alternatively about 0.5mg to about 2.5g per patient per day. Further, it is understood
that the PDE4 inhibiting compounds of this invention can be administered at
prophylactically effective dosage levels to prevent the above-recited conditions.
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menory inpairnment, and nonopol ar depression, viii) Neurodegenerative
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under goi ng tstistr &ypsules, 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

25 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 pharmacy. In general, such methods include a step of bringing into
association the active ingredient with the carrier that constitutes one or more

30 necessary ingredients. In general, the compositions are prepared by uniformly and
intimately admixing the active ingredient with liquid carriers or finely divided solid
carriers or both. The product can then be conveniently shaped into the desired

presentation.
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In practice, the conpounds represented by Formula I, or 15 pharnmaceutically
acceptabl e salts thereof, of this invention can be conbined as the active
i ngr edi erwoion/018379 nat e adm xture with a pharnaceuti cal carPCirgrAoaocasdi ng to
conventional pharmaceutical conpoundi ng techniques. The carrier may take a
wi de variety of forns depending on the formof preparation desired for
admnistration, e.g., oral or parenteral (including intravenous). Thus,

t he pharnmaceutical conpositions of 20 the present invention can be
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20  techniques

A tablet containing the composition of this invention may be prepared
by compression or molding, optionally with one or 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,

25  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

30 active ingredient.

Pharmaceutical compositions of the present invention suitable for
parenteral administration may be prepared as solutions or suspensions of the active
compounds in water. A suitable surfactant can be included such as, for example,
hydroxypropylcellulose. Dispersions can also be prepared in glycerol, liquid
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pharmaceutical nmedia may be enpl oyed. For exanple, water, glycols, oils,

al cohols, flavoring agents, preservatives, coloring agents and the |ike
may be uswoO mo1$50¢ moral |iquid preparations such as suspemsgison®132el i xXirs
and solutions; while carriers such as 15 starches, sugars, mcrocrystalline
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20  5wt% to about 10wt% of the compound, to produce a cream or ointment having a
desired consistency.

Pharmaceutical compositions of this invention can be in a form
suitable for rectal administration wherein the carrier is a solid. Itis preferable that the
mixture forms unit dose suppositories. Suitable carriers include cocoa butter and

25  other 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

30 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 recipient. Compositions containing a
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and storage; thus, preferably should be preserved agai nst the contam nating
action of 10 m croorgani sns such as bacteria and fungi. The carrier can be
a sol ventworos@dissper si on nedi um contai ni ng, for exanple, wararao2etizanol ,
pol yol (e.g. glycerol, propylene glycol and |iquid polyethylene glycol),
vegetable oils, and suitable m xtures thereof. Pharmaceutical conpositions
of the present invention can be in a form suitable for topical use such
as, for exanple, an aerosol, cream ointrment, lotion, 15 dusti ng powder, or
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butter and 25 ot her mater |nth rt, u sitories
may be con@’éﬁ?%*rﬁypg}mn?eoiz?l’ég @VOIFIEWBF“%%‘N? Rt 1%%1%1)16152'1 1r|n%1?] a\ll/)fARl h the

sof t ened Ofesfiﬁht’bﬁ}ddlﬁﬁésl‘s spidrane, mdlmfamadsp;;at@mdﬂsmessgsyad@mm ng in noul ds.
In addyﬁl o éfxttg%ltg glaeg 1s§5 ePsts'uQH%9uﬁé&{ahb@&oﬂtﬁ%ﬁ%%&asé hgq pharnmaceuti cal

for mul ove ma propriaté€, one or 30 nor e
addi ti onal hyparsacmfthnrtg?rg@ﬂnemlé lsmhﬁecé@uélidlSG@ﬁ% @Ch@ﬁpf‘@%a fungalgr |VH@ agents,

bi nders, tdr‘éi‘%tﬁgﬁ@éks en&cm))ﬁlé @H@kS(and hﬁ%él@t@d‘b%dl@étﬁ%ﬁéb]% i ves
(incl ud| ng ant | - ant

ur.t adj,uvants can
be i ncl udeéﬂmmltrse%@éﬁoh? th‘?rréﬁs}rﬁpgts‘?%‘ﬁ S?’P%lbﬂ@rﬁ é]tcﬁtqéorgffrﬁ)(g‘b&b? t he
I nt ended r ginBl & tra@‘ﬁﬁﬂ@ﬁd Iﬂ]@?SnmgeaidmﬂgmmaﬂBﬂ, pAlﬁ and p8Budon i lnjury

PCT/ CAQ2/ 01 cribed, b

Al T e
concent r at ankylosing Sjedglitis) ostpaiBthatis, 1pﬂaxmm@em1an«éeyt01@a¢rp@siqudcﬁk§0@ﬁ this
i nvention t@%‘}c/ ede%%ﬁ&at}&luog A1Rr 0§§ RisBidersduh 9951@&&10@&51&5' hlYergie PDE4

i nhibitors er aspect,_ of g i on s the treatment
in manmal s Coﬂjunﬁfé)Yltl%)@aﬁpPFénonh)llc @’ém%@af‘?l)c]? S%P%f@f’ 1SQTHER %‘§ 4%t hma, chronic

bronchi ti s gefREQH, n&RSY iMphitMént, and monopolar depression, viii) Neurodegenerative

720 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

25  osteoporosis, xiil) Cardiovascular disorders such as arterial restenosis, atherosclerosis,
reperfusion injury of the myocardium, and xiv) Other disorders such as chronic
glomerulonephritis, vernal conjunctivitis, transplant rejection and graft versus host
disease, and cachexia — maladies that are amenable to amelioration through inhibition
of the PDE4 isoenzyme and the resulting elevated cAMP levels — by the

30 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.
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pul nonary di sease (COPD), adult respiratory distress syndrone, infant
respiratory distress syndronme, cough, chronic obstructive pul nonary

di sease iwoOaniomshis, adult respiratory distress syndrone, Pam@cCARD Y
respiratory distress syndrone, ii) 10 Gastrointestinal disorders such as

ul cerative colitis, Crohn's disease, and hypersecretion of gastric acid,
iii) Infectious diseases such as bacterial, fungal or viral induced sepsis
or septic shock, endotoxic shock (and associated conditions such as

lam nitis and CO|IC in horses), and septic shock, f%@hburolo gé

di sorders such as spFwier.@sdesceibad ﬁ@veh@ﬁ&(’m}’ﬁ?‘yo d?‘d‘j’é‘ﬁp

:j nfl agmt l thzQ@'nﬂeorﬁElﬂatEcﬁﬂ@ﬂﬁ H%bﬂ!{heta@blhtad/coh@d@lhdi mtﬂﬁft&itumr thip | Ef : anmat ory
i sorders su pSo ritis, rhe arthritis, ankyl osing

spondyl i t i sCOHQE ipns Pﬁmetﬂli'?“aﬁnhﬁ“w gng }B%né’ﬁl? IPR538 8t ed chroni c

ti ssue degedienahganslygistd A dogdbdnatiodivatrid &eskatiehe @eepadd antagonistshiini ti s,

Al Lor9LS, ThURRNE HidtAne A0 BRRk RNEOLE MARUL AR, ) FRKEINALT | C

di sorder's epreSS|on
viii) Neur dﬂ%@ﬁh%wa)tMﬁé\/I@entdg@mﬁt%iefmé C@r@iéﬁst@@ldsavlklb ﬁEdhlstﬁl@@%)gecepmrz hei mer' s

di sease, acigoAnd &iRNbGa Tulikhileproraghiiosi S, 1x) Dermatol ogi cal

di sorders sucit as psorjiasis and enldg $ a@a E oI dferative
skin di seases, atopi cLass f?ateﬁmgle Rieropary; disorgers S‘% & %‘P’C di seases
such as canﬁﬁﬁohlﬁmﬁfonwmrhctmcbummy dissase(C@PDYNadut raspmiairy tiswsses, Xxi)
Met abol.ic di s ders

i t I h
25 ost elgpor%E e)(?r} rﬁ%?rlrﬁ o&@bgﬁ%gymﬁsg% %’ess és%ﬁ% ic ggﬁglrcg g%ﬁ‘?al?‘%n N 8
restenosis, dm&ab@nnamﬂne}somiuﬁ respirpey Hisgessyndjomey an infanbrespisgarydlisirgss and
xiv) Q her ssrhax%rn?eeéa% b%%%ﬂvé?ﬁen?l rtl%Qfeﬁ W1£H é QQ&{%&rdrttébﬁets ¥sdpnal

conj uncti vi ranspl a on ra t versus host _di sease, and
cachexi a - mtaa@méslmg]émga%n&r?@ﬁmaﬂ@m % 3PUne.comey s mEe Bt i on

of the P%%alsewamtw%émﬁoaﬁw bf !h@@résbﬁtvafpbﬁdatfbﬁ[\@ d gheeisaceutibyllyt he 30

adm ni stration of aglitﬁt? gtlve nt of th @1 otundsdﬁﬂf this invention.

The terl® "3fssRtaPlSs feoberd ﬁtﬁ  ONGe, %‘Tel’ OLRIGHETS WY mal s such as, for
exanpl e, dogs, cats, Gagrasssstinpl @sordemdudaastdleerammﬂlds rglohin’sidisenss,

under st ood 1] typtﬁggcrfa{l&%f%pg} ki TRBIRORVALAR JARA W EBSIES chdhrs

treat nent O? corr In Ctl ons ove recited
exanpl es thtattalalleB chcineontzifibgilotg, oms, 25m2, Am®H 300mg 209 FPUne H00reR or

Further, diﬁé%&f tﬁ@‘%!ﬁt@q}{?\edﬁ:ﬂ@oﬁﬁ nfafofttﬁu éreéeﬂt’ﬁﬂﬂie@t’ibrﬁ@f‘abe utilized

in conblnatlon her a i C_canpounds. <;)3,rt| Iar t he
conbi n2% onkh a@ma@qv@cqﬂb@?cmmlwlt %@reegﬁsgﬁwatew qnae.dWiGq [e5HiSn be
daily.

Infectious diseases such as bacterial, fungal or viral induced sepsis or
septic shock, endotoxic shock (and associated conditions such as laminitis and colic in
horses), and septic shock can be conveniently treated with capsules, cachets or tablets

25  each containing 1mg, 5mg, 25mg, 50mg, 100mg, 200mg, 300mg, 400mg, or S00mg
of the active ingredient of the compound of the present application, or a
pharmaceutically acceptable salt thereof, administered once, twice, or three times
daily.

Neurological disorders such as spinal cord trauma, head injury,

30  neurogenic inflammation, pain, and reperfusion injury of the brain can be
conveniently treated with capsules, cachets or tablets each containing 1mg, Smg,
25mg, 50mg, 100mg, 200mg, 300mg, 400mg, or 500mg of the active ingredienf of the
compound of the present application, or a pharmaceutically acceptable salt thereof,

administered once, twice, or three times daily.
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advant ageously used in conbination with i) Leukotriene receptor
antagonists, ii) 5 Leukotriene biosynthesis inhibitors, iii) COX-2

sel ecti vewpmbiodstors, iv) statins, v) NSAIDs, vi) M/ M aoragoposig, vii)
corticosteroids, viii) H (histam ne) receptor antagonists and ix) beta 2
adrenocept or agoni st. Thus, for exanple, pul nonary disorders such as
asthma, chronic bronchitis, chronic obstructive pul nonary di sease (COPD),
adult respiratory distress 10 syndrome, infant respiratory distress
syndrone, cough, chronic obstructive pul nonary di sease jn aninmals, .adult
respiratory distress Bfismmeaiery diseelerniushes PEIe SEBRYS, di‘i%{’?aé%‘g%“g?ﬂﬂro

can be co nVﬁl‘R&ﬁ)@ﬁﬂglﬂépbﬁ%@ftl@ dostdobfth e &ﬂiaﬂ&nat?@Cdmﬂtc?tdkinet—rﬁbdh@tkﬁ chaalt
cont ai ni ng |

100 300 0 f
Che - act i vdISPHyAERAEHA OB Fin HerBuHHBNArroc WED SHBLRRoditt PallesTachr
{)Ear ma;:eut i soatdiying 3 nes SRS aﬁ’?g 5$)aig1; 160reg, a@Dmgaammg,ﬂOQngdoniwmg @fthF t or
ree tigmes st.r0i nt e olitis,
g%/g 1r¥gr%c}<}86r?t@ 2 Quipod @g%thg P?&Eﬁez{p?ﬂézﬂ% &ia wa&gﬁ@eﬁhgﬁl

Crohn's d| St rse r |on 0 astrrc aci d conveniently
treated wi ta*cce;aplslalsels;heoe;ﬂminsms@redmm,éwsceeatﬂhr@s:dﬁn@ﬁ dillig 1ing, 5ngy, 25ny,

>0nmg, 100nmg, 200ny, 39,9&%1 ?196}8&3 s@h asfa(ﬂ@fgacﬂﬁmhbeau@fsglw&mﬂwmﬂlﬁm of the
conmpound of the ‘%r esent I cation rmaceutic I lﬁf’ tabl e

salt ther ecfosingg 1W|%%Té#l‘éfﬁa BCRe COPW‘E%mlyotFeaﬁ’iir%’g’ fansRles. cg ctious
di seases Sl&@h%@nt@ﬁﬁﬁ U] 5mé, 258l 5ehg vuooaig, lzn(atug,esﬂ)ompsa)mngror 56epgi C

shock, endotoxic sha and soci ate n amnitis and
colic iﬁ) h@pg‘égﬁuvedﬁﬁreé E?@ﬁ%ﬁ"d@?“@gﬁ’@ réér?\%gg p%llé(fy;tltﬂy t%lf I‘éat ed with

capsul es, cphalnmh&umcalﬂ)aaﬁceptable Salttheteof edmanistereg ohoe, twieyor BRGNS0y,

100ng, 200 00ng, 400nmg, or 500ng of the active ingredient of the
conmpound of e present application, or a pharmaceutically acceptable salt
t her eof , adni ni st er edPéyebtriq diparders é‘FCht%rdééfetﬁl%@efﬁ%yll’Q’PalN@EWof“@g| cal

di fo)r derf Sﬁh%ﬁoﬁﬁarsdyp&%mﬁ Qﬁrijl]gé éoiWBiﬁentlyet@@htéd"'WLth }tapsu&@ daehﬁ’ts)@leﬂabl@ts

i nfl anmat i on, pain, .an er f usi op_ i nj 0 a|n

conveni bnt I‘iﬁc{lr"%ﬁagﬂn IPH g‘ﬁ%ﬁg%go W %P(S é@ & O&?Pglinﬁ. ng 1ng,
5ngy, 25ny, oﬁﬁﬁ@ctnildlag@dleaﬁﬁﬁtgc c@ﬁ;ﬁh@d of @npyesent aﬁﬂma@ombrahe active

i ngredi ent of the n r i 1105 .

phar maceut i @?a aceélélge F&aﬁg %lpﬁ'ﬁfe%ro ggagf}ﬁn g%%dnclﬁlg% etr ed glﬁltg%,e t}[n\}\?sce, or

t hree ti nesdahi. I y. -23 V\D 03/ 018579 PCT/ CA02/ 01324

Neurodegenerative disorders such as Parkinson disease, Alzheimer’s

20 disease, acute and chronic multiple sclerosis 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.

25 Dermatological disorders such as psoriasis and other benign or
malignant proliferative skin diseases, atopic dermatitis, and urticaria 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,

30 administered once, twice, or three times daily.

Oncological diseases such as cancer, tumor growth and cancerous
invasion of normal tissues can be conveniently treated with capsules, cachets or
tablets each containing 1mg, 5mg, 25mg, 50mg, 100mg, 200mg, 300mg, 400mg, or
500mg of the active ingredient of the compound of the present application, or a
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I nfl ammat ory di sorders such as psoriatic arthritis, rheumatoid arthritis,
ankyl osi ng spondylitis, osteoarthritis, inflammation and cytoki ne-nedi ated
chroni c wWpDIsess5degenerati on can be conveniently treated WCTlCAv2ps2hes,
cachets or tablets each <containing 1ng, 5ng, 25ng, 50ny, 100ng, 200ng,
300ny, 400ngy, or 500nmg of the 5 active ingredient of the conpound of the
present application, or a pharmaceutically acceptable salt thereof,
adm ni stered once, twce, or three tinmes daily. Allergic disorders such as

allergic rhinitis, allergic conj unctw%ﬁal %(f osmop h 1ﬂranulomal can
be conveni @h@rrr;ﬂcwt@auwcwtaﬁl ccap deprend; aqminjstared gpoe, ByjFe oL thres f ST ont ai ni ng
1rr?. SNy, Ak tSOn? 100nm, ZOOgg f3?ﬁrrg, 400rr? or 500{rg 10 of the
active ingredient o ound o rese |
phar maceutical |y acc %‘Fiﬁzr@%ﬂrg fﬁ‘&?@&% g %?n?%l%?gr elcri‘co%rfgg %e%lg
three ti rYE$reatdalv\h§h, caBsyledjlcathetsoordabé@s c@h@oatauhn&ém@e@nss%ﬁ%mmﬁmry )
i mpai r t

"t 10809, 20BALRB0AL, STRAE B2 %éﬂhg%c&%\ﬁ%fyd%m bt E@lﬁf)&ﬁmd\/&f

capsul e ont ai ni m;t] (rgtg %Cf

100my, 200, preg@ngpplinaton Orérphmfiglt’@ﬁ ly peceplgblevsaltithypigrdapips he
conpound of E@«gwg:ree&qﬁ;equﬂgsl&ﬁg,l on, or a phar ITB.CEUtI cally acceptable salt
t hereof , adm i stered once, éﬁ or three.ti arr}_:ds ?ry l\%urod %eneratlve
di sorders such as PardQue<iser r§%§@so§gp%9é?%rc O%C% disox rs%u 8 and
chroni ¢ nulabRhlgeseicisoathsrosesrobie, reperfisitineinury of theatyedandiurh, andafisul es,
cachets_or tab ets ach. cont gi.nin 200ng,
300ny, Hoofsor %%Ygr?a CRFOnG gl oLy ?‘%/“éegiﬂ?%sr g%“%ﬁémg‘fncme@c%%g@gﬂ"d of the
present  applkctiat ndrgraft verauphest dmcﬁ@atand&awxm&e@@n@%%ﬂw tiepief &ath

admi ni st er %g ecachg\fs%? tab?éts eaﬁgﬂrcgﬁ’cafni A e dnhgy, 2547, BRhBRL00hRID0Ghe,

di sorders su SIS an ben| rollferatlve
skin di seas’@@mgaﬂ@gﬂg} Cﬂépﬁ%lof thg, aCHYijﬁFeldi‘eg’éP?ﬁ‘e(‘f&ﬁ’pﬁg"‘%{)‘lﬂ‘ggﬁﬁgﬁt ly
treated W tiyGapoHl & pi@eheiuicAly dadpralssaanbreonntiminibtegd bigg, thivg, or 25ny,
50nyg, 100r7q 200 @0 ny, 400rrg, or 500nmg of the active ingredient of the
corrpou of h‘ie “ﬁr}géié‘ Nt application, or a pharnmaceutical ly acceptable salt
t hereof, 30 admi ni st éﬂ&fhbd)mymtlohmsnd hewiin hiveghe fcnlkmssngmbuf,;tedm@m@ cal

di seases Slé&tlg)égvsla&&ﬂcn%& tatb}.lﬂl eﬂ{v@ﬁﬁ\}% tﬁ‘ﬂ{jnféﬁtﬂﬁ ¢ %mrh&’(l?%‘sé?irhn@éss nor nal

ti ssues ca conveni en capsu es, cachets or tablets each
cont ai ni ng spn&gflc:ﬂlmtat%n@leﬂ&m 100ny, 200ngy, 300ng, 400ny, or

20
Ac = acetyl
Bn = benzyl
CAMP cyclic adenosine-3’,5 ~monophosphate
DBU = 1,8- d1azab1cyclo[5.4.0]undec-7—ene
DIBAL = diisobutylaluminum hydride
DMAP = 4-(dimethylamino)pyridine
DMF = N,N-dimethylformamide
Et3N = triethylamine
GST glutathione transferase
HMDS hexamethyldisilazide
LDA = lithium diisopropylamide
m-CPBA = metachloroperbenzoic acid
MMPP = monoperoxyphthalic acid
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500nmg of the active ingredient of the conpound of the present application,
or a -24 WO 03/018579 PCT/ CA02/ 01324 pharmaceutically acceptable salt

t her eof ,

capsul es,

adm ni ster
ost eopor os

at heroscl ef

di sorders
transpl ant
conveni ent
1ng, Snmg,

i ngredi ent
phar maceut

three timeg

t abul at ed
as commonl
= benzyl
clo[5.4.0]
| am no) .
gl ut at hi on
| am de

womsnissrer ed once,
di sorders such as di abetes insipidus can be conveniently
cachets or tablets each containing | ng,
200y, 300ngy, 400ny,
the present application,

tw ce,

or three tines daily. PUFIGQ0I4

5mg, 25ng, 50ng, 5

treated with

100nmg,

or 500ng of the active ingredient of the conpound of
or a pharmaceutically acceptable salt thereof,

ed _once, twice, or_three tines—daily—Bonre—diserders—steh)as
s, caywpayascul ar Hi sor daompsmhpldbah(a&ql‘érm%n%lé@tséh6&29
o M5 onleghokmr ul S AR A e e it .
rej eckison and gr af [ ver smsthhrmsmlfmhasse-amsylawd cachexi a can|be
y tr?ﬁggﬁDwﬁ%%ng?agiglg]kmng g *U;H&@Qh&h containl?gve
of t he Tebnpoxnd of | t he peoréwentyl application, or a
T R C S Chaependieisagd once, Tt dr 1o
TEaniHBGC Abbr evi af i ons muiditiabchlrechrpmbiéw have their neqni ngs
S TR A o L S Actasat (J
indec-FDEne DIBAL g di i spitesphddigstesasaur n hydri de DVAP = 4- (di neth
I di ne,, DMF = N, N-d neth%&kﬁ§n3n1de Et 3N Tﬁ{rleyhy!an1nq.ﬁST
b—t-ransterase—HVBSHhexanethytdisitazide DA =tithiumdiiso ro
Phe = benzenediyl
PMB = para-methoxybenzyl
Pye = pyridinediyl
r.t. = room temperature
Rac. = racemic
SAM = aminosulfonyl or sulfonamide or SO2NH?
SEM = 2-(trimethylsilyl)ethoxymethoxy
SPA = scintillation proximity assay
TBAF = tetra-n-butylammonium fluoride
Th = 2- or 3-thienyl
TFA = trifluoroacetic acid
TFAA = trifluoroacetic acid anhydride
THF = tetrahydrofuran
Thi = thiophenediyl
TLC = thin layer chromatography
TMS-CN = trimethylsilyl cyanide
TMSI trimethylsilyl iodide
Tz = 1H (or 2H)-tetrazol-5-yl
CAN ceric ammonium nitrate
C3Hs = allyl
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m CPBA = net achl or operbenzoic acid MWP = nono erox hthalic acid -25 WO
03/ 018579 PCT/ CA02/ 01324 ©MPPM = nonoper oxyphthalic acid, nagnesium salt
6H20 M womabissnesul f onyl = nesyl = SO2Me Ms0 = net hanes®Cramare1324
mesylate NSAID = non-steroidal anti-inflammatory drug o-Tol = ortho-tolyl
OXONE(r) = 2KHSOS5KHSO4K2SO4  PCC = ri di ni um chl orochromate PDC = pyri di ni um
di chromate PDE phosphodi esterase Ph = phenyl Phe = benzenediyl PMB =

par a- net hoxybenzyj P ye = pyridinediyl r.t. = roomtenperature Rac. =
racem c SAM = 3f;lm nOéslth f onyl fonam de or SO2NH2 SEM = 2-(trimethyl sil
| ) et hox me ; roximty assay TBAF =
tetra-n-butyl anmoni um fl uori de = 2- or 3-thienyl TFA = trifluoroacetic
acid TFAA[= TTTTTUOroacetrc 3& E anhydrl de |THE = tetrahydrofuran Thi =
thio henedi| T = thfn | ay wonatograpdy TMS-CN = trinmeth Isil |
cyanide MBI tmtmeth £sil ljettotlide Tz = 1H|(or 2H)-tetrazol-5-yl CAN
ceric amyni um nllgrate

n-Pr = normal propy!

i-Pr = isopropyl

n-Bu = normal butyl

i-Bu = isobutyl

s-Bu = secondary butyl

t-Bu = tertiary butyl

c-Pr = cyclopropyl

c-Bu = Cyclobutyl

c-Pen = cyclopentyl

c-Hex = cyclohexyl

5
ASSAYS DEMONSTRATING BIOLOGICAL ACTIVITY
LPS AND FMLP-INDUCED TNF-o. AND LTB4 ASSAYS IN HUMAN
WHOLE BLOOD
10 Whole blood provides a protein and cell-rich milieu appropriate for the

study of biochemical efficacy of anti-inflammatory compounds such as PDE4-
selective inhibitors. Normal non-stimulated human blood does not contain detectable
levels of TNF-o. and LTB4. Upon stimulation with LPS, activated monocytes express
and secrete TNF-0. up to 8 hours and plasma levels remain stable for 24 hours.

15 Published studies have shown that inhibition of TNF-ot 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
20  stimulation followed by fMLP challenge of human whole blood is necessary for LTB4

synthesis by activated neutrophils. Thus, by using the same blood sample, it is
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C3H5 = allyl -26 WO 03/018579 PCT/ CA02/ 01324 ALKYL GROUP ABBREVI ATI ONS Me

= Methyl Et = ethyl n-Pr = normal propyl i-Pr = isopropyl n-Bu = nornal
butyl i-B0Oo03o1ssobutyl s-Bu = secondary butyl t-Bu = tePCirarap2dou2yl c-Pr
= cyclorol c¢-Bu=Cclobut | c-Pen =c cloent | c-Hex =c clohex | 5

ASSAYS DEMONSTRATI NG Bl OLOG CAL ACTIVITY LPS AND FMLP-1 NDUCED TNF-a AND
LTB4 ASSAYS I N HUMMAN WHOLE BLOOD 10 Whol e bl ood provides a protein and
cell-rich mlieu appropriate for the study of biochem cal effi cacy of
anti-inflammtory conpounds such as PDE4- sel ective inhibitor r mal

non- st i mul aResEibiURENAlBAE HtF RRIBSY 12 COBOHNG O BT QLRSS ML) *TNF- a and

LTB4. Upon a%rnlvifyh@ﬂqb%owElbo&ﬁﬁtheq*énbwmquommcyt es express and secrete

TNF- to 8 h d .pl I 24 h

PUDI | shed. ot udi o5, havBShIR PHSEO TR TR B A s PO g

intracel | ul malthyAMBanauEBE% (mam emdtfemaleamﬂmse santanbatinadprayny| cycl ase

activi t§e°“ hit a “Egnch Jtil%”a%% P{Lﬁ ﬁIﬁSTi%f' §1¥Q§t*&%§a§g¢:§r@' S0
co

sensiti acel ular can e y I nhi bited
by PDE4- selBobd velleCtlhm MQQyﬂsaII%QtSth@ﬂ@dl werp pfetllnéut@tmwmpﬁﬁw Auring a 24

hour LPS st b%gkﬂ)ﬁﬂﬁafor ‘Q’I)Elo? té%l &ﬁﬁpoﬁ'ﬂ a@qgﬂyhﬂgQBﬁéenhB@o@aofo? t 5 ph@kd &N

followed b human n LTB4
synt hesi s b§7 &thh}%lWéﬁfqlu‘@WPﬂ@Mmq addi t"l‘?fb%feltgﬁ hfoﬁ%?@%ﬂé}/ﬁﬁfl %Sanpl e,
it is -27 10pL LPS (1pg/mL final concentration, #1.-2630 (Slgma Chemical Co., St. Louis,

10  MO) from E. coli, serotype 0111:B4; diluted in 0.1% w/v BSA (in PBS)). After 24
hours of incubation at 37°C, another 10uL of PBS (blank) or 10uL of LPS (1pg/mlL.
final concentration) was added to blood and incubated for 30 minutes at 37°C. The
blood was then challenged with either 10uL of PBS (blank) or 10uL of fMLP (1pM
final concentration, #F-3506 (Sigma); diluted in 1% w/v BSA (in PBS)) for 15

15 minutes at 37°C. The blood samples were centrifuged at 1500xg for 10 minutes at
4°C to obtain plasma. ‘A 50uL aliquot of plasma was mixed with 200pL methanol for

- protein precipitation and centrifuged as above. The supernatant was assayed for
LTB4 using an enzyme immunoassay kit (#520111 from Cayman Chemical Co., Ann
Arbor, MI) according to the manufacturer’s procedure. TNF-ou was assayed in diluted

20  plasma (in PBS) using an ELISA kit (Cistron Biotechnology, Pine Brook, NJ)
according to manufacturer’s procedure. IC5( values should be less than about SuM,

advantageously less than about 2.5uM. The IC5( values of Examples 1 to 33 ranged
from 0.01uM to 2.4pM.

25 ANTI-ALLERGIC ACTIVITY IN VIVO
Compounds of the invention have been tested for effects on an IgE-

mediated allergic pulmonary inflammation induced by inhalation of antigen by
sensitized guinea pigs. Guinea pigs were initially sensitized to ovalbumin under mild
cyclophosphamide-induced immunosuppression, by intraperitoneal injection of

30 antigen in combinations with aluminum hydroxide and pertussis vaccine. Booster
doses of antigen were given two and four weeks later. At six weeks, animals were
challenged with aerosolized ovalbumin while under cover of an intraperitoneally
administered anti-histamine agent (mepyramine). After a further 48h, bronchial
alveolar lavages (BAL) were performed and the numbers of eosinophils and other
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WO 03/018579 PCT/ CA02/ 01324 possible to evaluate the potency of a conmpound
on two surrogate markers of PDE4 activity in the whole blood by the
f ol | ow ngwprosoessay e. Fresh bl ood was col |l ected i n hepari nipzedAcaber4s by
veni puncture from healthy human volunteers (male and fenal e). These
subj ects had no apparent 5 inflammatory conditions and had not taken any
NSAI Ds for at |east 4 days prior to blood collection. 5001tL aliquots of
bl ood were pre-incubated with either 2L of vehicle (DVBO) or 21tL of test
conmpound at varying concentrations for lih‘?. nut es Thi s was

v

: at  37C.
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in 1%wv BSA (in PBS)) for 15 15 minutes at 37C. The bl ood sanples were
Clen”ifugfed flt 1500X%ﬁApBAg,@mi)?m&@mVITYCAhsm?mmwQﬂ@srm. "A 50L
al i quot of plasma was_ m xed w th 200 t.hano o) el eci pitation
and centrifuged as amouﬁ%wé‘l‘}fié’?qﬂéﬁb?ﬁ?%@yséigé@fg\épﬁé%ﬁtj%weusi ng an
enzyne i NMMyRRassaxXMB-ipetifib pRdsbholicsnraes wene sGlremriddak 96ovell plate forpaias, M)
accordi t he manufacturer's procedure. TNF-a was assayed in diluted 20

gt
pl asmalPinf S‘using an ELI SA kit éCi stron Bi ot echnol ogy,  Pi ng Er_ook, NJ)
accordi ng to nanuf actlurdb'vellploicat 30 € thedst compow! & d glissoled i han

about 5M e I e RBHaintn O 8- THEadeadbiny 31 sresycit  Exanpl es
L T ol R T s e
Conpounds opphats i1 GAnM40 20 NEn T8 rreffects on an I'ge- nedi at ed
allergic glﬁ.ﬁ%ﬁé Y¥abtitnl RdETRRRA HynasIsktidy of mhﬁallrﬂteimmbio@nt_eﬂﬁﬁélg(ehm by b
sensitized gui nea pigs. inea p were. initi RS val bum n
under il d anw@rWﬁﬁ&%??&%’a%ﬁﬁhalfg@f‘?%%%ﬁ’ﬁg’?!égns. on?")bgﬁl ?g?a%gglgri t oneal
i nj ection afas¥oppeti iafien Giniin dynthe ndditiomsf Wingtof RDERSPA beadsdAgarshanand
pertussis vaccine. ,Boost er farRANt M yeRrdiowand four weeks
later. At si %ﬁ?}&sﬁs{‘rﬁn‘ﬁré’%ﬁtﬁ@ag)’c@r ITeh% eddll\fvévfth@aée/r Sol.j zed oval bumi n
whi | e underquantified of a AYalianMicjobeiafuierrl plateeruntir € @Nﬁ? “Ri-st ami ne
agent  (MepyE AN A®hrg, MbEThe sibHAIlR e 4BBncef@Agthévas defined as the
20 background. 100% activity was defined as the signal detected in the presence of

enzyme and DMSO with the background subtracted. Percentage of inhibition was

calculated accordingly. IC50 value was approximated with a non-linear regression fit

using the standard 4-parameter/multiple binding sites equation from a ten point

titration.
25 The IC50 values of Examples 1 to 33 were determined with 100nM

cAMP using the purified GST fusion protein of the human recombinant

phosphodiesterase IVa (met-248) produced from a baculovirus/Sf-9 expression
system. IC50 values should be less than about 1000nM, advantageously less than

about 250nM, and even more advantageously less than about 100nM. The IC50

30  values of Examples 1 to 33 ranged from 0.1nM to 90.0nM.
The Examples that follow are intended as an illustration of certain

preferred embodiments of the invention and no limitation of the invention is implied.
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ot her -28 WD 03/018579 PCT/ CA02/ 01324 | eukocytes in the BAL fluids were
counted. Wbhaeslowssgs were al so renoved for histol ogi cal exa&eirnator/oms24 or

i nfl ammat ory damage. Adm ni stration of conpounds of the Exanples
(0.001-10ng/ kg i.p. or p.o.), up to three times during the 48h foll ow ng
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the 5 accunul ati on of- other inflammatory | eukocytes. SPA BASED PDE ACTIVITY
ASSAY PROTOCOL Conmpounds which jnhibit the hy dro sis of cCAMP to AMP by
the type-1V cAMVP-spebniesespesibsphoiiried pibeaves tb\?e‘? cupeRi@ Br(ﬂ’c? % Y&Cnel |
plate for W%erfiﬁme&ﬁmﬁ&'tlﬁ@ﬁ&ﬁowlﬂg candfione! Aﬂpipaffaﬁoﬂsi w&@Catrivd ouestroomnround
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Md 2, 1mM cEBlSAzenB@ﬁMaTmcsoutmbingi rbtaryitvappmégrtunder mém:edrpmssmé@%y t he
addi t i o] e o that
-10% pr gducﬂf Srgrg?am%%%% 6%6%“#%5%??%&5 %go?g%%eghgsgtozr 10m n.
by the addlllea@ron@fwals ﬁ@llmemh@ﬂwe@ébwa«mw ) PRAFSREERIIBEOECh, | nc.
Pi scat anay, éb%%for]-llﬂf‘stlﬁﬁ&g&ﬂ& PR eRS: ﬁt@faféduﬂ@@ﬁectg&'é‘l’fﬂ‘fcf”llﬁ@icﬁes a Wall ac

M crobeta(r ate counter EG&G § %al t h%ﬁburg VD) .
The si gnal QQOIIW@SlHB%eFHE%mSFmérﬁ’E% B argd ?Sﬁé’ tafued;fapths gn Yr ound. 100%

activi tyh pabd ﬁ@d’es@ﬁlaé&ﬂ’g&iymphmdﬁhe}ﬁeedt imisdlagopofaaewerss ofith enzyme and
DVSO tract
BRI SRl A e T T AR

cal cul
regr essi on priotluctsisieregpssured by atridzst dneloipthe étviéqveng fashnigpese BiGhdnasg sites

equati on fr bl B 2N S Roniah i Snibfoah9aRA €5 1 L0
33 were det%né%%%&t%hﬁ%o%n%\ﬂ chJ\S/P tPscl & Sb ur i fied @T usi.on protein
of the hunedatieBOeBigHER Yleﬁgﬁé@pfﬁbﬂﬁué‘é‘%t&nﬁw I éle{‘ gbeny DEUBARF from a
?88 gl <|\J/lv' r gsfoﬁfn of KR l(@%lu@@for%éh i€liag nbawpmednuegvamwads lper hitkion (ppar) aboult

n advant a EOUS t apaut even a geously
| ess than als Vg ?%S’@F @(%M%)a?sdg‘;?“ﬁ? h@%@l ‘geéerqueg fgg é&) g/fn%ég b?r om
0.1nMto 9OMBI\br SUﬁ)eMHzanmgelm inflizhteti oblvent. Lanvemicmabiahbrevsatons ubddUorr at i on
of certain 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),
20  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
25  following methods. The substituents are the same as in Formula I except where
defined otherwise.
In a first method outlined below in Scheme 1, an appropriately
substituted derivative of ethyl 2-chloronicotinoyl acetate of formula II is reacted with
1.5 equivalents of triethyl orthoformate and 5 equivalents of acetic anhydride at
30  130°C, and after removal of the volatile components the crude 2-chloronicotinoyl
acrylate of formula ITI is immediately reacted with 1.2 equivalents of an appropriately
substituted haloaryl amine of formula IV, such as, for example 3-bromoaniline, in a
halogenated hydrocarbon solvent such as methylene chloride at a temperature of 0°C

-30-



preferred enbodi nents of the invention and no Iimtation of the invention
Is inplied. .-29 WD 03/018579 PCT/ CA02/01324 Unless specifically stated
ot her wi sewotob@1ssxper i nental procedures were perfornmed undecTida@2dHoi2k owi ng
conditions. All operations were carried out at roomor anbient tenperature
- that is, at a tenperature in the range of 18-25C Evaporation of solvent
was carried out using a rotary evaporator under reduced pressure (600 5
4000pascal s: 4. 5-30nm Hg) vvith a bath tenperature of up to 60C. The course

of reactions was followed by thin |Iayer chronmatograph T d.-reaction
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nucl ear f eso m croana yti ca dat a.
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the form %nﬁsiatw 1@%%&:&@41 9 frediflenWitRh sﬂﬂaﬁ@ﬂé&% lof a Bir6H stme s@h\@Ani N parts
PHarR

per mllion ( realvetotera IS|Iane |nt r nal
st andar d, c@k@%’iﬂeﬁéhy‘iﬂ e@%ﬁ? ekppple 4 miqil%@ 15¢- 1838 2 alsVFWé“ Fhefi cat ed
sol vent. Oqemrydranﬁdn a%lalsfamn@ﬁen@a&tmeﬁo"mmth siagmalg te Ineqnn teamperatsre ifi ngl et ;

d. d t t |t "Ar"
0 SOUbl el Bt e I Pl Bl BEFRCYE 3 e BREL bR A
the fol |l ow b}gdlhtlbmew!ﬂaa laogrs vdtame ofiivgier fdlotved dydiltrotignven yrexyraction(inksi aght ), 20

b.p. (boilipg, grlgfiﬁﬁbgolvé Lhik AagRiTEher, dthil cht%fe( %)lhﬁ‘fb%eﬁumeh' iliters),
e ED L LA PN Gk

can be prepgk@sr @ﬁﬁwddjyrmérﬁatb@aph;z&] didd gamcm tateEdrivsicor pFdlengdRstdtguent s
are the sane as in Formu 5 ﬁg &)E ﬁﬂere defined otherwise. In a first
net hod tlllnr?é‘cf‘pBEqpéW“H@l?h@ Wil DY USSP opri atel y  substituted derivative
of ethyl 2-chl oroni coThaestér mcchtc&bﬁonﬁulﬁdﬂrthhaobthmaé carebehysldolyedito the 5

equi val ent Sco?xte f)&#aﬁg'égrb%[}}llg%ﬂr &ﬁl rﬁﬁ gl%'CY)ﬁhl{ﬁB{l§ u@fn ﬁ%%ﬁébg@nhyd“ de

at 30 130C, e conponerts
2- chl or oni csslthiltmwfana‘&kﬂ}ﬂ%@@@sw ap @n ﬁﬂmhcanbpnatg ormaldb/éwum@act ed with 1.2

equi val ent sp@fissfilin BRRORIAE] Wt by organic cosolvent such as tetrahydrofuran or a primary,
20  secondary or tertiary alkanol, such as methanol or ethanol, or a combination thereof at
temperatures ranging from room temperature to reflux temperature for the appropriate
time. The resultant carboxylic acid is isolated in crude form following acidification
using an aqueous solution of an inorganic acid such as hydrochloric, sulfuric or a
similar acid, and filtration or extraction into an appropriate organic solvent such as
25 diethyl ether, ethyl acetate, or a halogenated hydrocarbon solvent such as chloroform
or methylene chloride. The product can be further purified by chromatography on
silica gel, crystallization or prolonged stirring in an appropriate solvent followed by
filtration. The carboxylic acid is then transformed into the appropriate primary,
secondary or tertiary amide analog of formula VII by any general procedure well
30  known to the organic chemist, preferably via initial transformation into a mixed
anhydride by treatment with a small excess, usually 1.25 equivalents, of an
appropriate alkyl chloroformate such as ethyl or isobutyl chloroformate, in the
presence of a larger excess, usually 2.5 equivalents, of a tertiary organic amine such as
triethylamine or N,N-diisopropylethylamine in an organic solvent such as
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substituted hal oaryl amne of formula IV, such as, for exanple
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chl ori de WO oa/018smper at ure of 0C -30 WO 03/ 018579 PCT/ CAO2/PQTR242/01324r 0oOM
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net hanol orfrem@ameid a“éranziméﬁ?rﬁ‘lar?&ta%rﬁp’i‘ﬁ&c% 1n§treageél SUr es rangi ng from
roomt enper@arrwn@lcﬁma@z‘dlwcmmm@aws wierd the atnide mpmpprz @:ﬂ&hlo’mpyﬂdmﬂ}e

result I|c aci |S|slate foLl i cation
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sul furic orgemerasidnitllaw teacpétaturengrefiribly at °6rusing @S{trqmlkwydﬁ% sugh as
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hal ogenat ed’ on sol vent suc as chl orof or ﬁ{’ﬂ E?l ori de.
The product cld@rmedef ¥ earharatic pedifrredyBP ek Srfts ST 4 n% |3ep%rﬁt°§
crystal | i zaj Sfpr&rides ﬂ{mﬁ@c&tm b ilyiby tedlaciion ro@p,uxam ehlenda/miivattdby oned by
filtratjon. The car boxa/ &Yﬁ‘ﬁl L{w}ft hen .t.ransf ma[ 1{‘158 ¥Fﬁ1%’d?(&8{agprl ate
pri mar y20 S%E%ﬂélﬁ? gmgpntof N-Nagigpe 8’3“%&? 8y 8 VO by any’ gener al
procedure well For the synthesis of compounds of formula I, an amide compound of

formula VII is reacted with an appropriately substituted acetylene of formula VIII

under the catalysis of a transition metal species such as
bis(triphenylphosphine)palladium (II) chloride or [1,1’-

25  bis(diphenylphosphino)ferrocene]dichloropalladium(ll) in an appropriate solvent such
as THF or DMF in the presence of triethylamine and a cuprous salt such as cuprous
iodide, at a temperature ranging from room temperature to reflux for an appropriate
period of time. Alternatively, an ester compound of formula VI can be reacted in the
same manner to afford an ester compound of formula IX, which is submitted to the

30  hydrolysis and amidation processes described above leading to a compound of

formula I.

-39 -



30 known to the organic chem st, preferably via initial transformation into
a mxed anhydride by treatnent with a snmall excess, usually 1.25

equi val erwe,0301i85am appropriate al kyl chl orof ornate such &sTatAg13a4

i sobutyl chloroformate, in the presence of a |arger excess, usually 2.5
equi valents, of a tertiary organic am ne such as triethylamne or

N, N- di i sopropyl ethyl am ne in an organi c sol vent such as -31 WO 03/018579
PCT/ CA02/ 01324 tetrahydrofuran at |ow tenperature, preferably 0OC for a
period of 30 mnutes to 3 hours. ternatively, the acid may be
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i odide, at a tenperature ranging fromroomtenperature to reflux for an
appropriate period of tinme. Alternatively, an ester conpound of fornula VI
can be rewotoadidsm t he sane manner to afford an ester compolr@hooMiRer nul a
| X, which is submtted to the 30 hydrolysis and am dati on processes

descri bed above leading to a conmpound of fornula I. -32 WO 03/018579
PCT/ CAO2/ 01324 Scheme 1 0 0 0 0 RS RW R4 r\ OBt HC(OEt)3 4 Ot NH2 R7 N
Cl Ac20 ROEt Rsr IV Il Ill Br 0OO0OOORR R4 I~\ 1 Ot NaH\ % ( Ot

R7 ~YNN RANC H R VB 2VI R Br 8/RR_{~- RVIII) R3.00 1)
Hydrolysis at RS 2) @& eseiomdappmreiRg the pyntissis o copppurgs ddemilal, pnHRL SN N
O OR/ R BitllnehBEbW i S%h%ﬁ‘x@&, an amide of formula VII is reacted with
trimethylsilylacetylene under the catalysis of a transition metal species such as
bis(triphenylphosphine)palladium (IT) chloride or [1,1°-

5  bis(diphenylphosphino)ferrocene]dichloropalladium(II) in an appropriate solvent such
as THF or DMF in the presence of triethylamine and a cuprous salt such as cuprous
jodide, at a temperature ranging from room temperature to reflux for an appropriate
period of time. The resulting compound is liberated from the TMS protecting group
under the action of an aqueous.solution of an alkali hydroxide such as sodium or

10  potassium hydroxide in the presence of an organic cosolvent such as methanol, or
alternatively by treatment with a source of fluoride such as tetrabutylammonium
fluoride in THF solution to yield an acetylene derivative of formula X.

Such a compound is reacted with an appropriate alkyl or aryl or
heteroaryl halide of formula XI under the catalysis of a transition metal species such

15  as bis(triphenylphosphine)palladium (IT) chloride or [1,1°-
bis(diphenylphosphinc)ferrocene]dichloropalladium(IT) in an appropriate solvent such
as THF or DMF in the presence of triethylamine and a cuprous salt such as cuprous
jodide, at a temperature ranging from room temperature to reflux for an appropriate
period of time, to yield a compound of formula I. Alternatively, an ester compound of

20 formula VI can be processed in the same manner to afford an ester compound of
formula IX, which is submitted to the hydrolysis and amidation processes described
above leading to a compound of formula I.
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trinmethylsilylacetyl ene under the catalysis of a

bi s(tri phenyl phosphi ne) pal | adium (I1)

5 bi s(di phenyl phosphi no) f errocene] di chl oropal | adi un(I1)

(VI11)

NNG6IR RR8~R2 R3 -33

i i T#_—ricl.;e%r SDVF in the presence of
triethylam ne and a cuprous salt su prous iodide, at a tenperature

ranging fromroomtenperature to reflux for an approprlate
i s@liberated fromthe TMS pro ectlng group
Iqtlon of an alkal iR

The resulting conpoun
t he action of an
10 pota55|un1q§
met hanol I
tetrabutylannonlu
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83 presence of an
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e ™~ | NRR' 1) Hydrolysis
Q\N/ \ 2) SOCIy or CICORIBU/EIgN
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bi s(di phenyl phosphi n6) f errocene] di chl oropal l adium(11) in an appropriate
sol vent such as THE or DMF in the presence of triethylamne and a cuprous
salt suchwev3owsrous i odide, at a tenperature rangi ng fr@cronm1324
tenperature to reflux for an appropriate period of time, to yield a
conpound of forrmula I. Alternatively, an ester conpound of 20 fornula Vi
can be processed in the sane manner to afford an ester conpound of fornula
| X, which is submitted to the hydrol ysis and am dation processes descri bed
above leading to a conpound of fornula I. -34 WO 03/Q1857 / 2/ 01324
Scheme 2 0 0 0 0 R5 Jrgn aﬁammamoa}cﬁ\to pOREEEDiC estefy %%Nﬁw?hm?%g Br VI R
Br VIl 1) mhEMRYL} 1), ddvinedGatSchbme 3) alNagrogatdOsbibsivRiEd 2-chiNadait @inokOH,
MeCH or TBA orTB@ RRt

MITy °R R JIGtide dtormga XUpgs saeredith &-aidljageriiqegtramBie it N N N
3-dimethylaminoacrylate, in the presence of a tertiary amine such as triethylamine, in
5 asolvent such as toluene at an appropriate temperature to afford a 3-dialkylamino
acrylate of formula XIV. Such a substance is reacted with an appropriately substituted
3-aminophenylacetylene derivative of formula XV in a solvent such as DMF or
acetonitrile in the presence of an inorganic base such as potassium carbonate at an

appropriate temperature to yield an acetylenic ester of formula IX or XII (where R®=

10 H).
Scheme3
0
RS : R®
” oY o OEt i OEt
| R J
L~ 2
Xl XV
KoCO3 NHp

=i
!
XorXil (RB=H) R
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OO 00R R 114-11- 1
Cl CO2i Bu/ Et 3N N N or CDI
-35 WO 03wO0D18/ 78 74¢CT/ CA02/ 01324 I n an
esters of formula I X or XIl (where R8 =
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H), outlined in Schene 3, an
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for exanpl e ethyl

i's

3-di et hyl am noacryl at e,
triethylamne, in 5
to afford a 3-dial kyl

in the presence of a tertiary am ne such as

react ed W tifiveafioa RO dontirebryiabstastdst Wiede r@puani reppiopngicicaibytitoied

derivati f XV, i | _ : L :
der! vat | ve of LOL B XM IR SRRk UER o B dANh sihomeaSh oty 1 the

ona

sol vent ch as.tol uene at i at.e..t. t
TRjor R JeaEtins BRRT SO BNL el S Ce (s

?mr opri at dramenpeespoudieg halides €KB tyrintiiabegrdensation stidy trigretipydsilviacatylereor  Xi |
ere 528

Cl

NMve 2

10

15

20

N

andﬁ%gg‘katfﬁﬁ@%%% \t/:%n%%e%ﬁ ?%%R&ééﬁoggyéd%r%\fhl bfthe TSR R */ N

group, as described above in Scheme 2 in the preparation of compounds of type X or
XII. Where the substituent R® on the acetylene is a secondary or tertiary alcohol, the
anion of trimethylsilylacetylene is generated at low temperature, using a an
alkyllithium base such as n-butyllithium, and it can be reacted with an appropriately
substituted aldehyde or ketone to afford the desired reagent of formula VIIL

Scheme 4

2) NaOH or KOH,
MeOH
or TBAF

NaOH or KOH, MeOH R2
or TBAF -_-:——<-0H
R3

VI o 3
R and R can be the same

or different; RS can be H

[N
7 Tz
w n

Vil

n-Buli

TMS

R2R3CO

The following are examples of syntheses of aryl and heteroaryl halides
corresponding to compounds of formula XI bearing a secondary or tertiary alcohol as
substituent. For pyridine derivatives (Scheme 5), a halogen-substituted pyridyl
carboxylate of formula X VI can be reacted with an organometallic species such as a
Grignard reagent to afford a tertiary alcohol of formula XVII. Alternatively, a
dibromopyridine substrate of formula XVIII may be monometallated using an
alkyllithium species such as n-butyllithium, followed by addition of an aldehyde or
ketone to yield a compound of formula XVIL
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O OR.R 5 RMA\~-BR Il NNRW RR8" R IXor XII (RB=H 13 -36 WO
03/018579 PCT/ CA02/ 01324 The majority of the acetylenic reagents of

formul a WDIlosasss® i n this invention were of comercial SoRCTAN2NIBRM e

requi red, appropriately substituted acetylenes of formula VIII were

synt hesi zed as outlined in Schenme 4, preferentially fromcorrespondi ng
halides (XI) by initial condensation with trinethylsilylacetylene 5 under
the catalysis of a transition netal species, followed by renoval of the TMS
group, as described above in Scheme 2gifba4d® preparation of conpounds of
type X or XiI. Wiere the substituent™R8 on the acetylene is a secondary or
tertiary alcohol, the anion of trinethylsilylacetylene is generated at |ow

tenperature, using a an al kyllithium base such n-patyllithium and it

can be reacted with an @ppyopri atel g2vg0 subgfitu wdehyde or ketone to
afford the desired re%["_nt/j_o O%r mt-a—A+ . S 2R2 1) = TMS R2 X-R8
cat _ = Rs Xl R3 2) NaOWor KOH, VIII R3 MeOH ©Or TBAF n-BuLi NaCH or KOH,

MeOH R2 TMS or TBAF - Rgﬂ R2R3CO VIII R3 . R2xamd R3 can be the sane or
different; R3 can be H The follow ng are exanples of syntheses of aryl and
het eroaryl halides 15 Fbc'n”leé’éffondi ng to conmpounds of fornula Xl bearing a
secondary or tertiary al cohol as-

Rz

N ) BuLi AN
ol g B Br-E\ oH
> Paw

R?R3CO
XVl XVII

R?2 and R® can be the same
or different; R3 can be H

A thiophene derivative of formula XX results from the reaction of a
halogen substituted thiophene aldehyde or ketone of formula XIX (Scheme 6) with an

organometallic species such as a Grignard reagent.

Scheme 6

R2 R2
BT\M H3ng Bl’\/ \/&OH
S \ 3
B2 LS A
XIX XX

R2 and R? can be the same
5 or different; RZ can be H

For the synthesis of the thiazole derivatives of formula XXII, described
in Scheme 7, initial metallation of thiazole usiﬁg an alkyllithium species such as n-
butyllithium, followed by addition of an aldehyde or ketone yields a 2-thiazolyl
10 secondary or tertiary alcohol which is suitably protected, for example as a SEM ether
of formula XXI. Subsequent bromination leads to introduction of a bromo atom at the
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substituent. For pyridine derivatives (Schene 5), a hal ogen-substituted
pyridyl carboxylate of formula XVI can be reacted with an organonetallic
speci es swoh3asssa G ignhard reagent to afford a tertiary &Ctahek/ooR4f ornul a
XVII. Alternatively, a dibronmopyridine substrate of fornula XVIII nay be
nmononet al | ated using an 20 al kyl lithium species such as n-butyllithium
foll owed by addition of an al dehyde or ketone to yield a conpound of
formula XVI1. -37 WD 03/018579 PCT/CA02/01324 Schene 5 R2 Br- -\ CCCRS
RRMgX Br- |- ~---~CH N R XVI XVIl R7=

Br- |- J (5:position wairesmgomitantypmpvakgf fheﬁofﬁ?{av%go‘&%ﬁe%“ﬂ% a§8¥?8°“‘64

di fferent; ;Rarmakh ¥81H A thiophene derivative of fornula XX results from
the reaction of a hal ogen substituted thiophene al dehyde or ketone of
formula XI X (Schene 6) with an org8ceemd @l | ic species such as a Gignard
reagent. Scheme 6 R2 R2 Bra/~\ RBMgX Bra/ ROH3 S S XIX XX R2 and R3
can be the sane 5 or different; R2 can be H For the synthesis of the

t hi azol e derivati ves of fornula XXI'|, described
[ ) [ >——éOSEM e />—<—OH
N mSEMCI N R3
XX XXl

R2 and R® can be the same
or different; R% can be H

Where required, pyridine derivatives can be oxidized to the
5 corresponding N-oxides using well-known reagents such as m-chloroperoxybenzoic

acid or magnesium monoperoxyphthalate.

EXAMPLES
10
Referring to the formula below, Examples 1-33 are summarized in
TABLE 1 below.
o) o)
\\ NHR!
R4'!—\ P I
N N
]
74
RO
AN o R
R
La
15
TABLE 1
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in Schene 7, initial netallation of thiazole using an alkyllithium species
such as n- butyllithium followed by addition of an al dehyde or ketone

yi el ds a weotohiosssed yl 10 secondary or tertiary al cohol whi ®@eTicozniably
protected, for exanple as a SEM ether of formula XXl. Subsequent

brom nation | eads to introduction of a brono atomat the -38 W 03/018579
PCT/ CA02/ 01324 5-position with concomtant renoval of the protective
group, resulting in a conmpound of fornmula XXIl. Scheme 7 1) nBuLi $ 2 3 S

R2 1312 B SRR RRCOIN) /L [ - == C —-=_N23 SEMC '\!RBNR XX XX |
R2 and R3| cgR. ble thet sane or di fRER®It; R3 can baRH W% rlequired,
pyridi ne gerjva ves car| be oxi di z to the 5 c_orrﬁsppndl g N oxides using
wel | - knowh—reagent §PSuch as m-chi “rﬂmroxy bcnzorlﬁc— acHe—er—rEgnesi um
nmonoper oxypht hal at @pr EXAMPLES 10 RBjerri ng t o t heHf orjnul H begl ow, Exanpl es
1-33 are sungnar zegi_plrn TABLE 1 be4 9W’ OONHRL RA NN Rg6X|{ R8-R2Z R3 15
4 i-pr 4-Pyr NO H H
5 i-pr H H H
6 c-pr H H H
7 i-pr 3-Pyr H H
8 i-pr " 3-PyrNO H H
9 c-pr 3-Pyr H H
10 i-pr Me H H
OH
Me
11 c-pr Me H H
OH
Me
12 i-pr HO H H
13 i-pr M{O>H H H
14 | ipr CFa H H
OH
CF;
15 ipr Me H H
OH
Ph
16 c-pr 3-Pyr NO H H
17 i-pr - H H
want—NH,
T—
18 c-pr - H H
wnnt—NH,
T
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TABLE 1 -39 WO 03/018579 PCT/ CA02/01324 Ex. R RBRRRB R4 R6 1 i-pr Ph HH
2 i-pr 2-Pyr HH 3 i-pr 4-Pyr HH 4 i-pr 4-Pr NOHH 5i-pr HHH 6 c-
pr HH Hwo omws78-Pyr HH 8 i-pr 3-Pyr NOHH 9 c- pr PBCPyAoRIors2410 i - pr
Me HH - OH "M 11 c-pr Mee HH -tMe 12 i-pr HOHH 13 i-pr CHHH
l1-~214 i-pr CFS HH -+OH CF3 15 i-pr MHHH -tPh 16 c- pr 3-Pr NOH
H 17 1-pr HH NH2 18 c-pr HH NH2 -40 WD 03/018579 PCT/ CA02/ 01324

Ex. R! R3RZR? R? RS

A
N
20 i-pr m H H
N*
O' .
21 i-pr | H H

22 i-pr . X : H H
7

N~ "NH,
23 i-pr OH H H
| X
N+
1
o
24 i-pr | N H H
/
OH
25 i-pr l X H H
N <~oH
o
26 i-pr OH H H
| X
N~
27 i- N H H
pr l A
=
OH
28 i-pr N OH H H
| A
Va
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Ex. Rl RBR2ZR3 R4 R6 19 i-pr I\ \ HH 20 i-pr HH N 6 21 i-pr HH 22
i-pr nN HH NH2 23 i-pr OHHH N i O0- 24 i-pr tLNHHOH 25 i-pr HH
N+ i OH wo28/oi8spr OHHH N 27 i-pr NHH 1) OHHH OHP28/GAR01R24 N - 41
WO 03/ 018579 PCT/ CA02/01324 Ex. RR RBRZR3 R4 R6 29 c-pr HH N OHi O
30 i-pr HHHH
Ex. | R R'R°R R' | R
29 c-pr X H H
w
N OH
O
30 i-pr H H
()
=
31 i-pr S on H H
|/
32 i-pr S H H
| OH
N
33 H 3-Pyr NO H H
Referring to the formula below, Examples 1-33 are summarized in
5 TABLE 2 below.
0] 0]
5
64 NHR!
R4-I.— 1
TN N 2
8
67 |2
B3
Rga, x o 2
R
Ls
10

TABLE 2:
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3l i-pr DISZ OH S H 32 i-pr HLN _~OH 33 H3-Pr NOHHReferring to the
formul a bel ow, Exanples 1-33 are sunmmarized in 5 TABLE 2 below. 0 0 &4NHR
6 4 R7 ~WOo830%79 2 5 ~ 13\ '-R2 R6 4 R8 R3 10 TABPETZA024P32¥\0
03/018579 PCT/ CA02/01324 Ex. RR RBRRRB R4 R6 35 c | 3-Pyr-NOHH NOC 36

c-Bu 3-(OH)Ph 6-Me H 37 3-Pyr Ph H5-Me 38 CH2Ph NHHNN H 39 C CN H
H C 40 &, 'NN 7-Me H H

Ex. R R*’R*R® R R®
35 Cl 3-Pyr-NO H H
N
Cl
36 c-Bu 3-(OH)Ph 6-Me H
37 3.Pyr Ph H 5-Me
38 CH,Ph ~N H H
R
N~ N
H
39 Cl _ & | ~CN H H
é \ /N N+
Cl O N
40 NI 7-Me H
\[§ | N
o) X N
| H
2
N
N
41 Ph NI 6-Cl H
8 [ N
X N
| Me
2
N
—N
42 N=N H 4-Cl
MOH 2 — NMe
AN N
»
N
43 Ph L_s CFR H H
| )—&on
N  CF,
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NN 43 Ph FHH S~
-43 WD 03/ 018579 PCT/ CA02/ 01324 Ex. R R8R2R3 R4 R6 - OH

N41 Ph N NN6-C H N M N 42 (OH N~NNMe H 4-C
$C3c OH NCF3

44 S aNO WO93Mmu8s7H 45 r

\

N

N-NHH NO M N-OV 46 3-Pyr-NecHddo2mio247 OH

3-Pyr-NOHH cis &trans 48HH H 49 S02Ph SI1I HHNN 501 OHHS5-F

Ex. R RPRZR3 R RS
44 f\fs (f\[i H 5-0H
W |
N~/ N" 0
H
N—N - I
45 5‘; \N 1{( >\Me
L 0
N~ “OMe
46 $ 3-Pyr-NO H H
HO
47 sOH 3-Pyr-NO H H
cis & trans
48 &2 & H H
N
H
S H H
49 SO,Ph H W/\
N—N
50 l OH H 5.F
g{\/N\ X
. l N/
51 SN 5-OH H
~
& O-N
O .
52 Me H*N H H
\
N—S
53 Et N H H
N+
>
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51 5-O0HH ON 052 MM NHH NS 53 E HHN1, 14- u -44 W 03/018579
PCT/ CA02/ 01324 EXAVPLE | N-Isopropyl -I-[

3- (phenylwOlgnydsyphenyl ] - 1, 4- di hydr o[ 1, 8] napht hyri di n- 4- oR€TR:A02/01324
carboxam de Step 1: Ethyl 3-(3-bronmpanilino)-2-(2-chloronicotinoyl)
acrylate. A mxture of ethyl 2-chloronicotinoyl acetate (41.1g, 180.5muol),
triethyl orthoformate (40.12g, 271mmvol) and acetic anhydride (92.05g,

902. 5nmol ) was heated at 130C for 2.5 hours. The volatile conponents were
distilled off and the 10 resulting residue was co-evaporated twice with

xyl ene. The oily residue was dissolved in nethylene chloride (250nm.) and
3-bronoani line (37.25g, 216.6mmol) was added slowy. The resulting
solution was stirred at roomtenpeng&g f Ii 18 hours, and the sol vent
evaporated away. The resulting cru d was used as such in the next
step. 15 St eN-Roprapyiyl- [3-(pﬁsdytemmghplnwuy)] anyuyﬂi@ﬂrmphthyridin-4 -one-3-

8l napht gyri di n- 4- one- 3- car boxyl at e. ;gude conpound from Step 1 was

di ssolved in tetrahydrofuran (500r’rf_ e solution was cooled to 0C, and
sodi um hydSitetel (Bibyl3-6hbsomognding) 3421Ch10f0m¢0t1n0§lm§!§’_1§235mm1) was added in

glolr gil\ggst OA:‘N;% sti :g& Hﬁlxtaléet &feft 2€ehmi)yﬁ1cotirtb91 adefié!{41. 119 1t8® BindoD), wgg "
room a ur r was
added to t ﬁ’éethéléﬁf hoforga Bel§§1 ?f‘?fﬁa‘ieﬂgﬁﬁ%lﬁr‘g z%% ‘;‘% %gﬁf‘lﬂﬁ(’? red) and
\(I\Eil; grenc_i) copivag hestedMat 1B0OR@tFEr 2. S}Hbam Cnhy volatie comipioden svest distiléml dfharet ther
om tenperature dth t hyl
(3 b g SRV E H Bl i S0, TAEbRE Rl U, Le o
conpound aslissolveé ammethlylene dhlooilde 6250m1£-) NIW??’ b&@@@@nbn@@ﬂ g128pommol)3H) | 4. 29

gqé6_2 lg) [ é?_ﬁsl&@y zlhli)e’resﬁg’ng soficdndehs stiffed at'robth t(eHﬁ';era&hQ forig93 (s, 1H),

(hours and the solvent evaporated away. The resulting crude compound was used as
such in the next step.
15  Step 2: Ethyl 1-(3-bromophenyl)-1.4-dihydro[ 1,8Inaphthyridin-4-one-3-carboxylate.
The crude compound from Step 1 was dissolved in tetrahydrofuran
(500mL), the solution was cooled to 0°C, and sodium hydride (as a 60% dispersion in
oil , 9.4g, 235mmol) was added in portions. After stirring at 0° for 1 hour, the

resulting mixture was allowed to warm up to room temperature. After 2 hours, water
20  (400ml) was added to the resulting suspension and the insoluble solid was filtered
and washed copiously with water. When dry, the solid was stirred in ether (150mL) at
room temperature for 24 hours and filtered to afford the ethyl 1-(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxylate compound as a cream-colored solid.
"H NMR (Acetone-dg) § 1.32 (t, 3H), 4.29 (q, 2H), 7.54-7.63 (m, 2H),
25 7.69 (dd, 1H), 7.78 (dd, 1H), 7.93 (s, 1H), 8.66-8.71 (m, 3H).
Step 3: 1-(3-Bromophenyl)-1.4-dihydro[1.8]naphthyridin-4-one-3-carboxylic acid.

A suspension of ethyl 1~(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxylate from Step 2 (52.5 g, 140.7mmol) in a
mixture of tetrahydrofuran (400mL), methanol (400mL) and 1N aqueous sodium

30 hydroxide (280mL) was heated at ca 50°C with stirting for 20 minutes. After cooling,
the mixture was diluted with water (300mL.) and 1N aqueous HCI (325mL) was
added. After stirring for 45 minutes, the precipitate was filtered, washed well with
water and dried to afford the 1-(3-bromophenyl)-1,4-dihydro[1,8]naphthyridin-4-one-
3-carboxylic acid as a cream-colored solid.
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Step 3: 1-(3-Bronophenyl)-1 4-di hydro[1 8l napht hyri di n-4-one-3-carboxylic
acid. A suspension of ethyl 1-(3-bronophenyl)-1, 4-

di hydr o[ IwBJoapsthyri di n- 4- one- 3-carboxylate from Step 2 @PEZ/CA0Y01324

140. 7mmol ) in a mxture of tetrahydrofuran (400nm), nethanol (400ni) and
1IN aqueous sodi um 30 hydroxi de (280nL) was heated at ca 50C with stirring
for 20 mnutes. After cooling, the mxture was diluted with water (300nlL)
and 1N aqueous HC (325nL) was added. After stirring for 45 mnutes, the

t at filtered, hed I h d dth
05 rompheny! )1 S8 m&pt%ng?ﬂ‘?@pﬁb aa??(‘fé%?‘?ﬂa‘?ééﬁ%&iﬁ 12 A,
a cream coksoqggl o1 (ég . 2H)Y49.00%, q31)018579 PCT/ CA02/ 01324 1H NWR (Acet one-d6)

8 7.65 (t, 3‘37(m 2H)
9.01 (s, 1 ) 4 '
8l napht hyr bﬁbﬁxa&mdae 3- car oxam de. 5 To a suspensi on of

1- (3-br grophenyl) - 1, 4 di ]
from St3p 3 (26, é o St ton br 138 &?5@3’65@'1% AaRsy grbgshie aci

t et rahydr obneéma(bmgqu élOHOSIeﬂés(Zééﬁe?ﬁm@Blﬁ@f‘ Fﬂeé%ﬂ%‘inﬂﬁdmg’e (18. 85g,
138mmol ). é&%ﬁﬁh@tlh rtétfdﬁgdﬂfu&@(fomon&) ROOPCSwad &tdBd maysh@ntmem(f&ague 390rrrm| )

was added an m xtufe was .al % g and

stirred 10 (B&ihil3smmobnARrstifing X8 %gﬁ%‘éﬁﬂﬁ%ﬂo@ﬁgﬂ&“‘f}‘é % " (g

3\;9'[ ﬁt e and&{a\mﬂ&ﬂd ankdBe rrﬁ);ttgﬂitw& Moasd tovearnd up éelroand tepvEpasnratasd stum;e I tsoI :j dt
ic s stirr er a iltered to

81t or d 1Bhe KM, s FitSieatls BRE lgﬁg*lgﬁ%f%“%ﬁ?@é‘ﬁ B8 Rl |

1, 8] napht hyrgatiophésowes Sieabattovapordsd4e a 80 %Wb@héﬂslsﬂffe(im e 3t 10981 one-d 6)

8 1.25 (d, ; .80 (d,
oS g d (tegkﬂem)ﬁre]fé %’sﬁb 1Js|éﬁud fite&% 4 affférd(tﬂ& Nléo%{b‘g}él (3 eldlpgl?phéﬂéyl)fs L Z( g? (

NH). Step Blhydrald @ﬂnatpbghlyndu{ ‘(‘Qn?rﬁéﬁwoéﬁﬁm ﬁﬂ@?‘?}ﬁopﬁi 4-di hydr o[
1, 8] napht hyr i din-4- dpeNPRc@tdemmRm J6.1.25 @ pr;melmn diH)@.50¢7068 @t.ep 4,
(0.0 dd) 20 a0y tlxﬁ%ﬂﬁﬁﬁbﬁﬁ Yy B Tl pr By B E 18R 0
THE (16nL/ gl (br\@H). stirred at roomtenperature f or 20 m nutes. Copper (1)
todide (5 "He M )Isé%%gpvl 1-[(3-phenylethynyl)phenyll-1.4-dihydro[1.8]naphthyridin-4-
one-3-carboxamide.
A mixture of amide from Step 4, phenylacetylene (1.9 eq),
20 triethylamine (1.6 eq), triphenylphosphine (0.06 eq) and
bis(triphenylphosphine)palladium (II) chloride (0.05 eq) in THF (16ml/mmol) was
stirred at room temperature for 20 minutes. Copper (I) iodide (5 mg/mmol) was
added and the mixture was stirred at reflux for 18 hours. After cooling, the mixture
was quenched with saturated aqueous ammonium chloride solution and partitioned
25  between ethyl acetate and water. The organic phase was dried over magnesium sulfate
and the crude product was chromatographed on silica gel eluting with a 1:9 mixture of
ether and methylene chloride to afford a solid which was stirred in ether at room
temperature and filtered to yield the N-Isopropyl-1-[(3-phenylethynyl)phenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide compound as a solid.
30 'H NMR (Acetone-dg) & 1.24 (d, 6H), 4.18 (m, 1H), 7.42 (m, 3H),
7.56-7.61 (m, 3H), 7.69 (m, 2H), 7.76 (m, 1H), 7.85 (s, 1H), 8.73 (m, 1H), 8.77 (dd,
1H), 8.88 (s, 1H), 9.62 (br, NH).

.L. L oro- «{ 31 -;_--. h A-dit

(=
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added and the m xture was stirred at reflux for 18 hours. After cooling,
the m xture was quenched with saturated aqueous anmoni um chl oride sol ution
and partiwpDopetB52b bet ween et hyl acetate and water. The oPgariav2pisase was
dried over magnesium sulfate and the crude product was chromat ographed on
silica gel eluting wwth a 1:9 m xture of ether and nethylene chloride to
afford a solid which was stirred in ether at room tenperature and filtered
to yield the N-Isopropyl-I-[(3-phenyl et hynyl)phenyl]-1,4- dihydro[

1, 8] napht hyri di n- 4- one- 3- car boxami dlﬁ%(x d as a solid. 30 1H NWR
(Acetone d6) 8 1.24 (d, 6H), 4.18 42 (m 3H), 7.56-7.61 (m
3H), 7.69 (NIs@pyla- [Bﬁ(z(mndiﬂd)lethYn}Sﬁ)héuyl] 1|4+)qlhyairc7r3 npphthyridig4opeBdd,

1H), 8.88 (s, 1H), 9.62 (br, NH). - 1,%‘4018579 PCT/ CA02/ 01324 EXAMPLE
2 N-Isopropyl- 1-[3-(2- pyrldlnylethyny é 1, 4-di iﬂ[b

1, 8] napht hyr i di n- 4- orfellewingathp pxessiles of ﬁ D §AIMELEI’]O¥’§H LYt ep 5 of

EXAIVPLE 1, ﬁg@ﬁ{d Nk BME b&h suddonasdtrainbdaes yloene, t he
title conpoéanhy ?)r%e;%oh %@éa%g@/l%m sol i d13 1H N?VR (Acetone-d6) b 1.25

(d, 6H), 4.s08d(m 1H), 7.38 (m | H, 7.59-7.64 (m 2H), 7.71-7.76 (m
2H), 7.81-7.85 (m 2Hy N Padesoneldd) § 18564, €1, 41H8)(m, 181)7438 (m, 1), 8. 78

,(\f?’soérzpy% 59 7@(( g%; ), dpni gé*{m%ﬂwp%ll? 8%55 Ji?%zy(gf LFD), 861 (m, 1H),

[ 1, 8] napht I8/74 ¢thyHH); 88484, 1By 1880(yi U), BRI -the procedure of Step 5 of
EXAMPLE,1, but substituting 15 4-ethynylpyridine (J.Og.Chem 1996, 61,

6535) for phenyl acetyl ene, the t|tIe co ound was obtained as a solid. 1H
NVR (Acetone-d6) 6 1.24 (d, 6H), 4.E 7.49 (m 2H, 7.61 (m 1H)),

; ; é (7d58 ( N—Is@'%‘%g%ﬂl {33,1( rlﬂﬂleth?ngﬁph(eﬁl\ﬁ ijﬂécgh% %P $L]|fEmpmh9nd1ﬁ47®e(an 1H),
Following the procedure of Step 5 of EXAMPLE 1, but substituting
' 15  4-ethynylpyridine (J.Org.Chem. 1996, 61, 6535) for phenylacetylene, the title
compound was obtained as a solid.
' NMR (Acetone-ds) 8 1.24 (d, 6H), 4.18 (m, 1H), 7.49 (m, 2H), 7.61
(m, 1H), 7.71-7.78 (m, 2H), 7.81 (m, 1H), 7.92 (s, 1H), 8.62 (m, 2H), 8.73 (m, 1H),
8.78 (dd, 1H), 8.87 (s, 1H), 9.62 (br, NH).
20
EXAMPLE 4
N-Isopropyl-1-[3-(1-oxido-4-pyridinylethynyl)phenyl]-1,4-dihydro[1 ,8Inaphthyridin-
4-one-3-carboxamide
To a solution of N-Isopropyl-1-[3-(4-pyridinylethynyl)phenyl]-1,4-

25  dihydro[1,8]naphthyridin-4-one-3-carboxamide from EXAMPLE 3 in methylene
chloride (36mL/mmol) and methanol (3mL/mmol) was added magnesium
monoperoxyphthalate hexahydrate (MMPP, 3.6 eq) and the mixture was stirred at
room temperature overnight. A further amount of MMPP (2 eq) was added and
stirring was continued for 24 hours. The resulting mixture was filtered through a bed

30  of celite, the filtrate was diluted with methylene chloride and washed with aqueous
sodium bicarbonate and water. After drying, the organic phase was evaporated and
the crude product was purified by chromatography on silica gel eluting with 10%
methanol in methylene chloride to afford the title compound as a solid.
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NI sopropyl - |-[3-(1-oxido-4-pyridinyl ethynyl)phenyl]-1, 4-di hydro]

1, 8] napht hyri di n- 4-one-3-carboxam de To a solution of

N- | sopr opyD-0B0[B7¢ 4- pyri di nyl et hynyl ) phenyl]-1,4 25 PCT/CA02/01324

di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de from EXAMPLE 3 in net hyl ene
chloride (36nL/mmol) and nethanol (3nL/mmol) was added nmagnesi um

nonoper oxypht hal at e hexahydrate (MWP, 3.6 eq) and the m xture was stirred
at roomtenperature overnight. A further anount of MWP (2 eq) was added

and stirring was continued for (S res r S
filtered through a bQHWRo@Q%Né%Rﬂ’eéH)F ﬂ?? T%s% {Haégg ﬁﬁ,\ﬁ“

net hyl ene oi)07 58 emarid), massh@d 11)] § 14¢Leb1)s8.6% adj LH), Bisd(dBoli) 6.2h@, wat er .
After dryi q_@ &grzﬂsor i c phase was evaporated and the crude product was
purified b)r} h phy on silica gel eluting with 10% nethanol in
nmet hyl ene chloride to afford the title conmpound as a solid. -47 WO
03/018529 PCT/ CA02/01324 'H NI\/R( Aﬁ,i ]§E 28 (d 6H) 4 28 (m 1H), 7.35
(d, 2H; 7.46 (m 2H), 7.58 (m g % 5(3169(m
1H), 8.81 (Hdlsomyl 18(39@hr(rsvlphem¥1)) 1 zdlpblr ]anPlr)thYlelE%ARm%C@ oXamide

N1 sopr Opylsdep ﬁ3NQE$M¢5’M'1—Qh[%'i’(lfﬂlﬂleﬂwﬂsﬂQ‘lbfh)(lﬂ(ll‘)ﬂhenvﬂ 1.4-

18]napthyr|d n- -on-3-carPoxa d Step 1:
N- | sopropyl 1 54 . nyll1-1,4 dihydro[ 1

8l napht hyri di n- 4- one-Billowirkaprabeduof Stepi Hof EXAMPDBEd] boesubttitGtiep 5 of
EXAMPL

pheny!| Eget )}DUt éhylljs?IS{ aC%\llyltenQ fbr 3%191?};1%& éxﬂzy fI%Il\b—Ysoﬁﬁ)?,S;}’h §ge for

(trinethyl s(tﬂlybthylh})tyiymyrpﬂmhym}]ll 1,44digy dfoﬂr,ﬁpaphthyndm -4-one-3-carboxamide

1, 8] napht hzgrb Qﬁ'tﬁmgdﬁﬁdi QMQH‘t&enex%%ﬂtoﬁﬁﬁrtﬁQﬁﬁﬂrﬂﬁdtl&ﬂd used in the
next step out urt er purifica |o L

N-Isopropyl 2 pRIORH I nESAgHY , : ‘ i
car boxam dQ;arﬂo'iaﬂﬁlf& crude product from St ep 1 was di ssol ved i n et hanol

(12m/ gglr)rl ) and INe ﬂl';hggc‘ﬁ’riqSOd%¥§m§%'1d§%8%§soﬁgqqg“{e‘%a%? resulting in

a sus sion. The s ed at roomtenperature for 2
hours and ({RmIsmiohraal INcEuenspodanehydrdtide wes addedr(g equesaliingdngpensi on

was dil uted \é\féénlgl n"Fhe Ly é %@%l&h&ggﬁ&w&tstﬂ%g a%%ﬁ?t%ﬁﬁ)gra%ﬂ: f(Wlefbu‘%:i M

acetate. The ﬂg chr onat ogr aphed c8 3 %utrng
with 10% etthe methanglewpqvaperater de@utt@géﬂﬂw suspension was diluted wit

water and the product was extracted out with ethyl acetate. The crude product was
20  chromatographed on silica gel eluting with 10% ether in methylene chloride to afford
the N-isopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-
carboxamide compound as a solid.
"H NMR (Acetone-dg) O 1.24 (d, 6H), 3.81 (s, 1H), 4.17 (m, 1H), 7.59
(m, 1H), 7.64-7.71 (m, 3H), 7.81 (s, 1H), 8.72 (m, 1H), 8.76 (dd, 1H), 8.84 (s, 1H),
25  9.61 (br, NH). |

)—l

EXAMPLE 6
N-Cyclopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-
carboxamide
30  Step 1: N-Cyclopropyl-1-(3-bromophenyl)-1.4-dihydro[1,8]naphthyridin-4-one-3-
carboxamide.
Following the procedure of Step 4 of EXAMPLE 1, but substituting
cyclopropylamine for isopropylamine, the N-cyclopropyl-1-(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide was obtained as a fluffy white solid.
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t he N-isopropyl-1-(3-ethynyl phenyl)-1, 4-di hydro[ 1, 8] naphthyridin-4-one-3-
car boxam de conpound as a solid. 1H NVWMR (Acetone-d6) ~ 1.24 (d, 6H), 3.81
(s, 1H), wob3o(ssy9 1H), 7.59 (m 1H), 7.64-7.71 (m 311), PCTRIA0£®]1324H),
8.72 (m 1H), 8.76 (dd, 1H), 8.84 (s, 1H), 25 9.61 (br, NH) . EXAMPLE 6
N- Cycl opropyl - | -(3-ethynyl phenyl)-1,4-di hydro [ 1,

8] napht hyri di n- 4- one- 3- carboxam de 30 Step 1:

N- Cycl opr opyl - 1- ( 3- bronophenyl ) - 14- di hydro[ 1 8| napht hyri di n- 4- one- 3-

car boxam de. Fol | owyng_the procedur St f E t
substituting cycl \gl]plfl a(ﬁ‘ic?th“‘?“gé qe%g%%’p%ﬁ})aégﬁ - ?ﬁg@% (o, 198)
N-cycl opr opyl7.63 (8- MR mIRKEMME); 182 (ddiLFJ7.9] (s, 1H), 8.72-8.81 (m, 2H), 8.89

1, 8] napht hyridi n- 4- ong-3- car boxam de was obtained as a fluffy white solid.
L 48 WD o3i%i§‘g’7£7‘b@i?m2/01324 LH NVR (Acet one- d6) m_ 2H), 0.80

(m 2h), St&6 Aad %M Cydlopopyl-K3-elyngdr o dihydrol L8inapiyBanay * 1)
7.97 &s/,lll—g_g_cgg A -c§_>1t m{] 2E|), 8.85194 (;,h 1H), 9.70 (br, NH). S'zep; 2 and
3: N Cyc -(3-¢€ n~pheny| ) - 14- di ro r -4-
one- 3- car boxam de F Olléwnﬂéhflg R@C%Cl%"cse?ﬁﬁ(}%@y]g?n 8@51%%2#&&; %}" pEXAI\/PLE 5,
Rl?t subs g{ﬂgglﬁft{%tggsth@ ﬁrolaﬁétdﬂﬁﬁ sﬁ:ffp 3ffbﬁl_t~leipoplop)d-rl-(3 -bromophenyl)-1,4-

i sopropyl-T-(3-bro ny|)-1,4- o
1, 8] ngphtp Sypidar A8 napHHES g‘#‘é%?{%ﬁaﬁ’g’?f%’ {{Le&igr‘/%lﬁ?rgﬁ’ 18 s
et hyny| pheginytpheryl i Aydiliyalro[ 1, 83ndphepidingd-oae-d-cripgam cHEREPde conpound
was 2[80 ob aiir?%ldafas fgsolid. 1H NMR (CDC13) 6 0.66 (m 2H), 0.85 (m 2H),

2.97 g0s% 1H), 7.42 (d, 1 7 47 ( L 1.82.7.58 (m 2H),
7.65 (d, 1H), 8.70 (‘HiNMR (CRClhpo 0 é(ign,?ﬁy,p@é@%ﬁ.%({na bﬁgi’l(ii‘rg NH) . 15
EXAVPLE 7 1 ¢\ 4 5914 0RY), 7147 (3; (1), ms2- 168 ik ety Myd5)@hiy 8] 701md 18D 80 of

1, 8] napht Ryrt di n-4- one- % fr bo de Follow ng the procedure of Step 5 of
EXAVPLE 1,(dgytH)s 819845, 1@“?15 (Wﬁ?g]propyl -1-(3-ethynyl phenyl ) -1, 4-di hydr o[

1, 8] napht hyri di n- 4- one- 3- car boxam de

15 EXAMPLE 7
N—Isopropyl-1—[3-(3—pyridinylethynyl)phenyl]- 1,4-dihydro[1,8]naphthyridin-4-one-3-
carboxamide
Following the procedure of Step 5 of EXAMPLE 1, but substituting
N-isopropyl-1 -(3—ethynylphenyl)- 1,4-dihydro[1 ,8]naphthyridin-4-one-3-carboxamide
20 from EXAMPLE 5 for phenylacetylene and 3-bromopyridine for N-isopropyl-1-(3-
bromophenyl)—l,4-dihydro[1,8]naphthyridin—4—one-3-carboxamide, the title compound
was obtained as a light brown solid.
IH NMR (Acetone-ds) & 1.24 (d, 6H), 4.18 (m, 1H), 7.43 (m, 1H), 7.61
(m, 1H), 7.70-7.75 (m, 2H), 7.80 (d, 1H), 7.90 (s, 1H), 7.94 (d, 1H), 8.58 (m, 1H),
25  8.74-8.79 (m, 3H), 8.88 (s, 1H), 9.62 (br, NH).

EXAMPLE 8
N-Isopropyl-1-[3-(1-oxid0-3-pyridinylethynyl)phenyl]-1,4-dihydro[1,8]naphthyridin-
4-one-3-carboxamide
30 Following the procedure of EXAMPLE 4, but substituting N-
isopropyl-1—[3-(3-pyridinylethynyl)phenyl]-1,4-dihydro[1,8]naphthyridin-4-one—3—
carboxamide from EXAMPLE 7 for N-isopropyl-1-[3-(4-pyridinylethyny})phenyl]-
l,4-dihydro[1,8]naphthyridin—4-one-3—carboxamide, the title compound was obtained

as a solid.
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20 from EXAMPLE 5 for phenyl acetyl ene and 3-bronopyridine for

N-i sopropyl -1 -(3 bronmophenyl)- 1, 4-di hydro[

1, 8] naphtWorosgiss79- one- 3- car boxani de, the title conpound PeaLrbvB2NEd as a
i ght brown solid. 1H NVR (Acetone-d6) 6 1.24 (d, 6H), 4.18 (m 1H), 7.43
(m 1H, 7.61 (m 1H), 7.70-7.75 (m 2H), 7.80 (d, 1H), 7.90 (s, 1H), 7.94
(d, 1H, 8.58 (m 1H), 25 8.74-8.79 (m 3H), 8.88 (s, 1H), 9.62 (br, NH).
EXAMPLE 8

NI sopropyl -1-[3-(1-qxido-3- i di |
1, 8] napht hyridin 4- ogéﬁv@aﬁ%gﬁ E.é!; %%’éﬂ?gaﬁﬁi ﬂ(]-:-Z%? 1@%&[ S ExavpLE
4,[ 3bl(.l'§3 subg%tu?ﬁgzm[%%m.%yjﬁ (31, éHf)g ;.!},69 (Ld};;%]s 16(# r1]H) 8d31 (s, 1H),
- [ 3-(3- pyrig STy ¢ 5 19 ey @ 3] napht hyri di n- 4- one- 3-
car boxani d& ;by)rfh % ?% 99 (s, 1), ’
N-isopropyl -1-[3-(4-pyridinyl (rat hynyl ) phenyl ] -
1, 4-di hydro[ 1, 8] napht hyri di n-4- one3x c9MQx 9 de, the title conpound was
obtained as a solid. -49 WO 03/018579 PCT CA02/ gir 4 CDC13) 8
1.28 (d, 6Hy- Cynloz’gar(yhl [316-pyrdipgiethynylpyheny ]3164(gi ﬂiﬁ Sln?glatglyfﬂlgé‘ M 2H)
g gz (7d32 (1|r_n|) Zgi) .69 (d, 1H), 83Jg@rb(oetam1dd) 8.31 (s, 1H, 8.69 (m 1H),
r . | -1
-[3-(3-pyridinyl et hyfﬂ“?ﬁ%‘f{}? proge rap%%ﬁ&ﬁggﬁ%ﬁ?% %t%sgﬂﬁ‘% réy
gu(l::) 2{ Ibox ?Trl;deyclﬁﬁrbpydvﬁ -(Bgethineylphreoglddit-dihgdroft, &hlaﬁhtbyncEXAWLeB 1, but .
1 A LR SR LI STUABRIEN b SRR for

] napht henyl acet yl ene and
3- br onopyr iisfiprepyl-dr(3Npromophenyl)-1,4-dihydro[1, 8]naphthyr1dm—4 one 3 carboxamlde the

IF,‘SOPII:]OF)ylt t-ﬂ(,_:%o m@g@%tgmgdggggg]wr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam d
, e itle co our1 wa n 66

2H), 0.85 (m 2H), &N%’f% (Oéi?@ ggégiwﬁ9ﬂ1§5(‘%§i§h§9zg§cﬁﬁ Zﬁﬁgomf 5(7m(t
1H) 7.62 (139), 1%17478(719 28, 7.3Ht, 17), 77%2((@1 1H)—I)7 708d58H), 79 (@51HAB,558m70 (m

N1 Sopi Spyi 01 8 s, 5080 JeBs o N Rt B o £GTCE "

1, 8] napht hyri di n- 4- one- 3- car boxam de
EXAMPLE 10
N-Isopropyl-1-[3-(3-hydroxy-3-methylbut-1-ynyl)phenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide
20 Following the procedure of Step 5 of EXAMPLE 1, but substituting
2-methyl-3-butyn-2-ol for phenylacetylene, the title compound was obtained as a

white solid.
TH NMR (Acetone-ds) 8 1.24 (d, 6H), 1.53 (s, 6H), 4.17 (m, 1H), 4.52
(s, 1H, OH), 7.58-7.65 (m, 4H), 7.68 (s, 1H), 8.72 (m, 1H), 8.77 (dd, 1H), 8.84 (s,
25  1H), 9.62 (br, NH).

EXAMPLE 11
N-Cyclopropyl-1-[3-(3-hydroxy-3-methylbut-1-ynyl)phenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide
30 Following the procedure of EXAMPLE 10, but substituting N-
cyclopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide
from EXAMPLE 6 for N-isopropyl-1-(3-ethynylphenyl)-1,4-
dihydro[ 1,8]naphthyridin-4-one-3-carboxamide, the title compound was obtained as a

white solid.
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20 Fol l owi ng the procedure of Step 5 of EXAMPLE 1, but substituting

2-met hyl - 3-butyn-2-o0l for phenyl acetylene, the title conpound was obtai ned
as a whiweosoildsda 'H NVR (Acetone-d6) 8 1.24 (d, 6H), 1.P8T(C\026HR4 4. 17

(m 1H), 4.52 (s, 1H OH), 7.58-7.65 (m 4H), 7.68 (s, 1H), 8.72 (m 1H),
8.77 (dd, 1H), 8.84 (s, 25 1H), 9.62 (br, NH). EXAMPLE 11 N-Cycl opropyl- |
- [ 3 - (3 -hydroxy-3 -nethyl but-1-ynyl )phenyl ] -1,4- dihydro [

1, 8] napht hyri di n- 4- one- 3- car boxam' de 30 Foll owi ng the procedure of EXAVPLE

10, but substituting vl - =(3- \ h 1) <1, 4- ¢ o[ 1,
8 ] napht hyri di n- 4- onéﬁ-’al\llx%ﬁa% dépe8 6?7@% &gﬂ@n@%ﬂj}(s, éﬂf)fﬁ({%

N- i ]sopr ﬁpKl(m;Lineﬁmcsnpr@HM.S&lﬁg (i hf%)ir’/@ (ls, 1H), 8.72 (1r:j, 1H), 8.76b (dd, |

1, 8] napht r m de, the title conpound was obtained as a
St aRon M R85 G B BAE BT Gaoz) 05304 | TH MR (Acet one-d6) 5 0. 57
(m 2H), 0.78 (m 2H), 1.53 (s, 6H), 2.93 (m 1H), 4.53 (s, 1H OH),
7.58-7.65 (m 4H), 7.67 (s, 1H), 8pXAMPLEWMD. 8.76 (dd, 1H), 8.85 (s,
1H), 9.869 (br, NH EXAMPLE pr - | -

- (1- hydr oxycycl ope nNyIF‘)IéPPDS}W[3p(HMrﬂxyglcﬁ‘gﬁ/enmlmr“&ﬁ’he“yu'1’4’

1, 8] napht hyri di n- 4- one- ilak[08 H@yﬁdﬂnL@w’mg dattxpmideedur e of Step 5 of

EXAI\/PLE 1, but substitutin 1- m | ene,
the title conpound wd® 83’1"%%83033&5 Oﬁ%&\bh Ve Sgﬁj\[l’dﬂﬂﬁ_ﬁﬁ%gﬁ%t%%) 5 1.28
(d 6H) , 1.178hyny8Gclapent2idl, foﬂplﬁnymmﬂemmthe B¢ comp@Bd W ®blained4sp, 4. 27 (m
6 ]SHild744750(m 3H), 7.56 (d, 1H), 8.68 (m 1H). 8.79
(dd 1H§ t? , 9.63 EXAVPLE 13 l\l—lsopro{&yé -1 -1 3
~(1- hydr oxycycl opropy N @@hk@]&k‘}i(dﬁ}@ Ldpriyeft @ny2H), 1.84-1.88 (m, ,
1, 8] napht hysiydi Bg4: awmmm@e e, 1H),17.547\50he g8 oseO@EanH), The
1-et hynyl cycl opr opangl, jwas’ prepay ed fold o nq fhe procedure

15 EXAMPLE 13
N-Isopropyl-1-[3-(1-hydroxycyclopropyl)ethynylphenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide
Step 1: 1-Ethynylcyclopropanol.

The 1-ethynylcyclopropanol was prepared following the procedure
20  described in J. Org.Chem. 1976, 41, 1237 from [(1-
ethoxycyclopropyl)oxy]trimethylsilane and ethynyl magnesium bromide and was
obtained as a liquid.
Step 2: N-Isopropyl-1-[3-(1-hydroxycyclopropyl)ethynylphenyl]-1.4-
dihydro[1,81naphthyridin-4-one-3-carboxamide.
25 Following the procedure of Step 5 of EXAMPLE 1, but substituting
the product from present Step 1 for phenylacetylene, the N-isopropyl-1-[3-(1-
hydroxycyclopropyl)ethynylphenyl}-1,4-dihydro[ 1,8 naphthyridin-4-one-3-

carboxamide compound was obtained as a solid.
'H NMR (CDCls) § 1.09 (m, 2H), 1.17 (m, 2H), 1.28 (d, 6H), 2.57 (s,
30 1H, OH), 4.28 (m, 1H), 7.35 (d, 1H), 7.44-7.50 (m, 3H), 7.54 (d, 1H), 8.68 (m, 1H),
8.79 (dd, 1H), 8.96 (s, 1H), 9.63 (br, NH).
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20 described in J. Og.Chem 1976, 41, 1237 from[(1-

et hoxycycl opropyl )oxy] tri nmet hyl sil ane and et hynyl magnesi um brom de and was
obt ai ned w® 0a/0185qui d. Step 2: PCT/CA02/01324
NI sopropyl -1 -f3-(1-hydroxycycl opropyl ) et hynnyl pheny11-1, 4- dihydro [ 1
8l napht hyri di n- 4- one- 3- car boxam de. 25 Follow ng the procedure of Step 5 of
EXAMPLE 1, but substituting the product frompresent Step 1 for
phenyl acetyl ene, the N-isopropyl-I-[3-(1-
hydr oxycycl opr opyl ) et hynyl phenyl ] @ﬁmqr o[ 1, 8] napht hyridi n-4-one-3-
car boxam de conmpound was obt ai ned |3 1H NVR (CDC13) 5 1.09 (m
2H), 1.17 (NIsoprdpyldl-@B[44l4-thfhoroB-Bikir¢ey-3-(Blubtomeahyl)bu- l2gylphenyHy, 7. 35
(d, 1H), 7.44-7.50 (m _Hm Din-Bof83(Mbokbbhide 8- 79 (dd, 1H),
8.96 (s, 1H), 9.63 (brl,’z? -‘/.dz‘?@%]é/%hﬁ’%ﬁ%‘i‘g‘%’g SETRERIds 354 EXAVPLE 14
N- | sopr opyStep-1: {1 .1.1-trifluoro-2-(trifluoromethyl)-4-(trimethylsilyl)but-3-yn-2-ol.
3-[4,4,4-trifluoro- 3ThydbRxndt thimbd|ise s (hilt)ih THR/EDRLE a-78IC -
1, 4-di hé/ldro[ 1, 8] na Ep%%r%%bﬂ 4- one- -g&rb >3am' e St eR 1. .1%1
12071 1 or apaddeti 1N or BHuly T8 heane s DERpanf oS Biibag misiegyss 5 1o 4
sol ution ofkdd iRt MeLsi A kasst vt eefl{ctoidetdne widsbubBRdiijtodbe col@Dixtues added
2.5M n-butyllithiumin hexanes (14ni),and the sul ti ] e, Was
stirred foP9StHEnE .Waﬂﬁor&}{’é‘gg Oroz§h%é§<a‘?‘ﬁ ov?"(l)a:“é‘% g)nféov&\/{a?s@g\gl%ag{réej’é into the
col d ni xt upgxtusneassquenchedgvitiasatortediagues mmanivm ghlpridaselationatdi ng to room
tenmperature, th ' W8S APHREC HBE o¥iahit pAkdHal 8feARRSHSoraRIRRI UM
chl ori g@ sg?rﬁl%lfngend%gﬁﬁé%&%artl %ﬁégﬁbgﬁ?ﬁenﬁgt her %m Watsr1 The organic
phase was dffpwdhand.evifporedtifiupromethy)-¢-{nigethylsily)but-3-yn-Z-ol as a
1,1, 1-triflyggo-2-(trifluoronethyl)-4-(trinmethylsilyl)but-3-yn-2-0l as a
l'i qui d. Steg 2. N -f4 4 ifl 3-h
r oxy- 3- ( t r PSRRIV SRR
81 napht hyr iygiifptén@net. Bditadbd x 8maphthyd dinPeome-3-chrbok anidef
1,1,1-tgifluoro-2-(tedfluoronethy] ) s Hi bslelipdut - 3-yin-2-ol from
pr esen:lgSt ep 1 (6. 8n1$|9la)s°?lht9qn(3t*fr|}}’id¥ t%‘\t’/\gs&?%‘%ﬁe@ei%l)t et rgbﬁtgyl anmmoni um
fluoride (gummihylsihdbuts-wmebal fromgroseiSer 1 kasmmael) in AR PbIHEYa nutes to
remove the aé_ AL Gty SRtk flldiRieRR SR WhE tlﬁzfreé?&lﬁﬁ)% nfixt@fe iRXAMPLE 1 was
then applied, but substituting thi %RHJ'[I on .for dphe acetxl ene

refluxed for 30 minutes to rémove the protecting group.” The procedure of Step

5 of EXAMPLE 1 was then applied, but substituting this solution for phenylacetylene

20 to afford the N—Isopropyl-l-{3-[4,4,4—triﬂuoro-3-hydroxy—3—(triﬂuoromethyl)but-1-
ynyl]phenyl }-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide compound as a

solid.

'H NMR (Acetone-d) 8 1.24 (d, 6H), 4.17 (m, 1H), 7.60 (m, 1H),
7772779 (m, 2H), 7.83 (d, 1H), 7.90 (s, 1H), 8.14 (s, 1H, OH), 8.72 (m, 1H), 8.77
25  (dd, 1H), 8.85 (s, 1H), 9.62 (br, NH).

EXAMPLE 15
N-Isopropyl-1-[3-(3-hydroxy-3-phenylbut-1-ynyl)phenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide
30 A mixture of N-isopropy!l-1-(3-bromophenyl)-1.,4-

dihydro[l,8]naphthyridin-4—one-3-carboxamide from Step 4 of EXAMPLE 1, 2-
phenyl-3-butyn-2-ol (2 eq), triethylamine (1.66 eq),
bis(diphenylphosphino)ferrocene]dichloropalladium(ID) (0.05 eq), and copper ]
iodide (3mg/mmol) in DMF (20mL/mmol) was heated at 85°C for 18 hours. After
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20 to afford the

N- 1 sopropyl -1-{3-[4,4,4-trifluoro-3-hydroxy-3-(trifluoronethyl)but-1-

ynyl ] pherwyD 03418549 di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car box@airdaoeomound as
a solid. 1H NWR (Acetone-d6) 6 1.24 (d, 6H, 4.17 (m 1H, 7.60 (m 1H),
7.72-7.79 (m 2H), 7.83 (d, 1H), 7.90 (s, 1H), 8.14 (s, 1H, OH), 8.72 (m
1H), 8.77 25 (dd, 1H), 8.85 (s, 1H), 9.62 (br, NH) . EXAMPLE 15

NI sopropyl -1 -] 3-(3-hydroxy- 3- phenyl but - 1-ynyl ) phenyl ] -1, 4- di hydr o]

1, 8] napht hyri di n- 4- one- 3- car boxam de 30 A m xture of .

N-i sopr opyli cqo.hpg jcbngﬁbﬁﬁg}q%tt)u;eﬂ_t g resulting mixture was quenched with saturated

dihhydlr of 158@1@@[&& dhlymbﬂlihm dhionée shiwonhod paitidienéd beowstepthsl abtaldRLEerl, 2-
phenyl - 3- but.yn- 2- 0 2 triethylamne s .

bi s(di phenyi%%%ﬂ%?‘%?&“f@?‘%’%é‘éen%fﬁﬁﬁ% Rﬁ%%”&é%%g‘?aﬁ%?%%ed@& Hicagg) Uy copper
(1) i odi dew{tb2ffretindr)in irmetl[yl,ﬁle(cmmdemﬁhbpumé@d progdieiovaststig@ it etherl® hours.
Ater - 52 VBAHeMERMTe Ror f6ieat fitded (PRI Athe fid QAMIRIREE Jnite e, the

resul ting mXxture-was quenc saturated aqueous ammoni um chl ori de
sol ution ansPliglarti ti oned between ethyl acetate and water. The crude

product fromthe orgahiMRIALHASADT LIRLD GHAPNEH(sOBHF,4.1E@n, d8t), £but i ng

ot hor at 5 {obh Dbt PO, P 57 30 Tt e of 08 T LDk T T &
conmpound as(salMhist2 (nsdH)JS.71 KIANR)( R84 (o hE), #3652 Gbr,INEA (d, 6H), 1.79 (s,

3H), 4.18 (m 1H), 5.22 (s, 1H, OH), 7.26 (t, 1H), 7.35 (t, 2H), 7.59 (m
1H), 7.66 (m 3H), 7.73 (d, 2H), 7.76 (s, 1H), 8.72 (m 1H), 8.77 (dd,

1I(-I), 8.84 (s, 1H), 9.62 (br, NH). 1BX& 2616 N Cycl opropyl - |+ [ 3
-(1-oxido-3 -pyri dip ) ol aede e gl L
1, 8] napht hyri di n- 4- N Yol BHIpON L T PREBYigh-3-doribin Multih Bheny-1 4

[ amde Step  1: 3-Ethynyl|pyridine N oxide. 15
To a solution of 3-et hynQHhMW[bﬁh@Pﬁ*thyﬁéPﬁWf@rﬂé%f g’b%\“&g (5mL/ mol ) at
room t enper gigp'e VREyadeailine Nhd:adgper oxybenzoi ¢ acid (m CPBA, 70% purity,

é.i: 2me a) 1? nd the resul 1l“lo %%ofh‘tfé% %rf‘i-e‘ﬁ?y%yﬁ)ty}ié{n%?n %%Ehy?en@%ﬁfo%‘de '?Sr;ﬁ:'fngrggl amount

at room temperature was added m-chloroperoxybenzoic acid (m-CPBA, 70% purity,
1.2 eq) and the resulting mixture was stirred for 2 hours. A further amount of m-
CPBA was added (0.25 eq) and stirring was continued for 1 hour. Calcium hydroxide
was added (2 eq) and after 15 minutes the mixture was filtered through celite and the

20 filtrate was evaporated. The solid residue was stirred in ether for 3 hours and filtered
to afford the 3-ethynylpyridine N-oxide compound as a white solid.

Step 2: N-Cyclopropyl-1-[3-(1-oxido-3-pyridinylethynyl)phenyl]-1.4-
dihydro[1,81naphthyridin-4-one-3-carboxamide.
Following the procedure of EXAMPLE 15, but substituting N-

25  cyclopropyl-1-(3-bromophenyl)-1,4-dihydro[1,8naphthyridin-4-one-3-carboxamide
from Step 1 of EXAMPLE 6 for N-isopropyl-1-(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide, and 3-ethynylpyridine N-oxide from
Step 1 for 2-phenyl-3-butyn-2-ol, the N-cyclopropyl-1-[3-(1-oxido-3-
pyridinylethynyl)phenyl]-1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide

30 compound was obtained as a white solid.
"H NMR (CDCls) & 0.66 (m, 2H), 0.84 (m, 2H), 2.96 (m, 1H), 7.26 (m,
1H), 7.37 (d, 1H), 7.45-7.48 (m, 2H), 7.58-7.62 (m, 2H), 7.69 (d, 1H), 8.16 (d, 1H),
8.31 (s, 1H), 8.69 (m, 1H), 8.79 (dd, 1H), 8.99 (s, 1H), 9.73 (br, NH)."
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CPBA was added (0.25 eq) and stirring was continued for 1 hour. Calcium

hydr oxi de was added (2 eq) and after 15 mnutes the mxture was filtered

t hrough cwbise1ssmd t he 20 filtrate was evaporated. The solpCa/qadshtize was

stirred in ether for 3 hours and filtered to afford the 3-ethynyl pyridine

N- oxi de conmpound as a white solid. Step 2:

N- Cycl opropyl -1-[ 3-(1-oxi do-3-pyridin |y ethynnyl)phenyll-1,4- dihydroF 1,

8] napht hyri di n- 4- one- 3- car boxam de. Foll owi ng the procedure of EXAMPLE 15,

but substituting N 25 cycl opropyl phenyl ) -1, 4-di hydr o[

1, 8] napht hyri di n- 4- one- 3- carboxanﬁh@x§gﬁd§fg 1 of EXAVPLE 6 for

N-i sopr opyk: ThorirSpyr10[30(B hehiyib)3-éth vipent-1- ynyl)phenyl] -1,4-dihydro[1,8]naphthyridin-

di hydro[ 1, 8] napht hyri di n- 4- one- 3- r ? 3@% and 3-et hynyl pyri di ne N-oxi de
-0 e

from Step 1 for 2-phenyl - 3- butyn cIoEropél-l- 3 (1- oxi do- 3-
pyri di nyI et hynyl )phd’rWlb}ng_tm-pmmgldﬁe@fFXﬁMQL]Ew Wing 1dne- 3- ¢

ar boxa;y g[gylg,%pg%mlg@g%@b%@n?ﬁ%@m@ smmeeltmon@ouwwm&teﬁ@e:w) 8 0. 66

(m 2 7.37 (d, 1H), 7.45-7.48
(m 2H), m®dd7. 62 (m 2H), 7.69 (d, 1H), 8 16 (d "1H), 8.31 (s, 1H), 8.69
(m 1H), 8.79 (dd, r@Nm&apcg)anms (t,BH)31.28(d, 6Rb) 1.57 5B, W), AF0L8579

:DCE'gC(AgZQOrﬁl}i)(Za4§7§XAI\/ﬁEEn%3 @\I}@Oﬁ%ﬁz}% (]jn %H) 7053 %%I()D 560 (n§]1 gp%t’/gyrl di n-

4- one- 3- caiddpKA)yi8dd (s,Ad)l 968 rflor, TNED. ﬁ%z:mu@baermd)EXANPLE 15, but
substltcoutl ng 1,1 5 diethyl propargyl am ne for 2-phenyl-3-butyn-2-ol, t he
title conpound was obtained as a solid. 1H NVR (CDC13) 8 1.05 (t, 6H),
1.28 (d, 6H), 1.57 (m 2H), 1.69 (E?fl\ﬁﬂ) §27(m 1H), 7.33 (d, 1H),

7.44-7.49 (m 3H), 7@% ifrgpytljl ~(38arfiflo-Brath it~ 1 -fhyDPherydl1 41H) , 8. 97 (s,

1H), 9.63 (br, NH). ohser.v Cycl opropyl- | - [
3 - (3 -amno-3 -et hyI p‘@HY QFB%wionEééfrb%‘aﬁly
1, 8] napht hyri di n- 4- om}o’.?mﬁgﬂ{eqxamddfe FHRXAMME ﬂﬁ,@\psm@@ﬂmm EXAMPLE 17,

E;E:I zgf :)Iy% u o_p(r&yﬂ)rl}@%ﬂlgﬁwe)nyg L4- éhlwdg)lll ﬁk‘naglj\thgn 1n—4 one-3- carboxamlde

th yr I d| n- 4- one- 3- car boxam
i de from Step 1 of EXAMPLE 6 for N-1sopropyl— -(3 bromopheny )-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide, the title compound was obtained as a
solid.
'H NMR (CDCls) & 0.66 (m, 2H), 0.84 (m, 2H), 1.05 (t, 6H), 1.57 (m,
20  2H), 1.70 (m, 2H), 2.96 (m, 1H), 7.33 (d, 1H), 7.44-7.49 (m, 3H), 7.54 (d, 1H), 8.69
(m, 1H), 8.77 (dd, 1H), 8.97 (s, 1H), 9.75 (br, NH). (NH; not observed).

EXAMPLE 19
N-Isopropyl-1-[3-(3-quinolinylethynyl)phenyl]-1 ,A-dihydro[1,8]naphthyridin-4-one-3-
25 carboxamide
Following the procedure of EXAMPLE 15, but substituting N-
isopropyl-1-(3-ethynylphenyl)-1,4-dihydro[ 1 ,8]naphthyridin-4-one-3-carboxamide
from Step 2 of EXAMPLE 5 for 2-phenyl-3-butyn-2-ol, and 3-bromoquinoline for N-
isopropyl-1-(3-bromophenyl)-1,4-dihydro[1 ,8]naphthyridin-4-one-3-carboxamide, the
30 title compound was obtained as a solid.
'H NMR (CDCl) & 1.32 (d, 6H), 4.32 (m, 1H), 7.48-7.51 (m, 2H),
7.58-7.65 (m, 2H), 7.71 (s, 1H), 7.73-7.80 (m, 2H), 7.83 (d, 1H), 8.12 (d, 1H), 8.35 (s,
1H), 8.75 (m, 1H), 8.85 (dd, 1H), 9.02 (s, 1H), 9.06 (s, 1H), 9.65 (br, NH).
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fromStep 1 of EXAMPLE 6 for N-isopropyl-I-(3-bronophenyl)-1, 4-

di hydro[ 1, 8] napht hyri di n- 4- one- 3- carboxam de, the title conpound was

obt ai ned w® 0a/01852¢ i d. 1H NVMR (CDC13) 8 0.66 (m 2H), 0.84pPCmWCADRIP1324. 05 (t,
6H), 1.57 (m 20 2H), 1.70 (m 214), 2.96 (m 114), 7.33 (d, 1H),
7.44-7.49 (m 3H), 7.54 (d, 1H, 8.69 (m 1H), 8.77 (dd, 1H), 8.97 (s,

1H), 9.75 (br, NH). (NH2 not observed). EXAMPLE 19

NI sopropyl -1 -[3-(3-qui nolinyl ethynyl)phenyl]-1, 4-di hydro[

1, 8] napht hyri di n- 4-one- 3- 25 car box%m dgll&#éowi ng the procedure of EXAMPLE
15 but substituting N isopropyl nyl phenyl )-1, 4-di hydro [ 1, 8

] napht hyri (N-E'soﬂ)rcﬁi;'ﬁ-lQSQNoh%@qdﬂolnﬁy’l@tﬂy@ﬂmhe@lpﬁ 4@1@@9@&& Gndphthyridin-
2- phenyl - 3- but yn- and br ono

ui nolfine fg
i sopropyl -1- ( 3- bronophenyl ) - 1,4 epht hyri di n- 4- one- 3- car boxam d
e, the 30 title conmmﬂndlnmhepmcaduredeKAeNE’bJEH) butsulivRuGEGDE13) 8 1. 32

d, 6 7 1H),
(7 . H) 2 &0 P%&néﬂm&l@eé\é%%g@ f(%i—ﬁg l])ro 1q21?r%%me tﬁﬁ ﬁﬁﬁz%ﬁﬁ?&d@we%gbta%edﬁg a(rsn 1::{)')’
8. 85 (dd spbid. 9.02 (s, 1H), 9 06 (s, 1H), 9.65 (br, NH). -54 WD 03/ 018579
PCT/ CA02/ 01324 EXANF"H&\H%@{ Qi @ml(d éH) 4.32 (m, 1H), 7.49-7.53 (m, 2H)

- [ 3-(1- oxi do- 3- qui noI I ef ?gn%ac 3%1@ g}ggé%é}ﬁ]gggz%q%| di n-

4- one- 3- car’ftxé&mtde 7.0 730W

substituti r@ﬁsﬁgl@momglglg@qﬂdnﬁiw@ﬁl(d,elmo@ 63t DFDqui nol i ne, the title

corrpoqu was obtained as a solid. 1H NWR (CDC13) 6 1.33 (d, 6H), 4.32 (m
9-7.53 (m 2H), 7.63 (t, 1H), 7.68-7.73 (m 2H), 7.75-7.83 (m,

2H) 7.88-7.92 (m 2H), 8.63 (s, 1BXAMPLE2B. 78 (m 2H), 8.86 (dd, 1H),

9.05 (s, 1"&1¢Iscﬁ7§§1(¥yl—(l 3. &){{\h@ roégﬁtﬁm@h%nﬁ} 1,4-dihydral1, 8]naph[thyr1d1n -4-one-3-

N- | sopropyl -1 cyclo Bhen -1,4-d
1, 8] napht hyri di n- 4- one- 3- car boxam E&E°EAMEW ng the procedure of EXAMPLE
15, but substituting Followmg the procedure of EXAMPLE 15, but substituting

15  cyclopropylacetylene (Tetrahedron letters 2000, 41, 4007) for 2-phenyl-3-butyn-2-ol,
the title compound was obtained as a gray solid.
'H NMR (CDCl5) & 0.83 (m, 2H), 0.90 (m, 2H), 1.31 (d, 6H), 1.48 (m,
1H), 4.31 (m, 1H), 7.33 (m, 1H), 7.45-7.51 (m, 3H), 7.55 (d, 1H), 8.72 (m, 1H), 8.83
(dd, 1H), 9.01 (s, 1H), 9.68 (br, NH).
20
EXAMPLE 22
N-Isopropyl-1-[3-(6-amino-3-pyridinylethynyl)phenyl]-1,4-dihydro[1,8]naphthyridin-
4-one-3-carboxamide
Following the procedure of EXAMPLE 19, but substituting but
25  substituting 5-bromo-2-aminopyridine for 3-bromoquinoline, the title compound was
obtained as a solid.
'H NMR (CDCl3) & 1.33 (d, 6H), 4.31 (m, 1H), 4.71 (br, NH,), 6.49 (d,
1H), 7.40 (m, 1H), 7.48 (m, 1H), 7.54-7.60 (m, 3H), 7.68 (d, 1H), 8.28 (s, 1H), 8.72
(m, 1H), 8.83 (dd, 1H), 9.04 (s, 1H), 9.67 (br, NH).
30
EXAMPLE 23
N-Isopropyl-1-{3-[5-(1-hydroxy-1-methylethyl)-1-oxido-3-pyridinylethynyl]phenyl }-
1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide
Step 1: 3-Bromo-5-(1-hydroxy-1-methylethyDpyridine.
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15 cycl opropyl acetylerie (Tetrahedron letters 2000, 41, 4007) for

2- phenyl -3-butyn-2-0l, the title conpound was obtained as a gray solid. 1H
NVR ( CDCI8P 08/08588 (m 2H), 0.90 (m 2H), 1.31 (d, 6H), 1P€3/qavp/0132H), 4.31
(m 1H, 7.33 (m 1H), 7.45-7.51 (m 3H), 7.55 (d, 1H, 8.72 (m 1H), 8.83
(dd, 1H), 9.01 (s, 1H), 9.68 (br, NH). 20 EXAMPLE 22 N-Isopropyl -

| -[3-(6-am no- 3-pyridinyl et hynyl ) phenyl ]-1, 4-di hydro[ 1, 8] naphthyridin-

4- gne 3-car bogam’ de Follow ng the procedure of EXAVPLE 19, but
substituting but 25 substituti [ OND- 2- mno idine for. .. '

3- br onoqui nol i ne, thd ot Stoi%loédﬁz‘ggﬂhg’ byjgrgonig %t%@odzﬁsﬁ‘g%ﬁl&dlitﬂyll\lm
(CDC13) 8 éth%ﬁél(%L)@H)?;O"@\ﬁeﬂs ddded 4 BM sctutfdn ¢tmethiHR)gnedingtbrovhide iH) , 7. 40

E m %::?) 8¢ @@r %L%molés’glhe r(:gt%tlgg&lugrg)%af r%@?xeﬁqf% ﬂ-f{%}gs%?ﬁ é]éd é%&') , 8.72

N- | sopr opy luerched wath[ah-ckdeskpfip 63 aqueous monobasic sodium phosphate and
et vk et Blohiohe#8RRereRu kML R RORBH thé orgaic Wiy 0 [ 1. 6]

napht hyti d Y&t Boxam
3- Br on- 5- ¢hronyeadegsaghed omsiliepizek ﬁyqn}gavv%thyl 2: 2 maixture efethgs, papedEdo

PCT/ CA02/ 01 g¢donid- Qatara&qlrﬁéthﬁ&l@éhl&ﬁ&eytb oBrobd @RTBIbroftol El-Rydrdx PRy, 4. 4ol )
in diethyl ether % at -30C was Ededla 3M sol ution of nethyl nmagnesium
bromi de i nmedRylehy R ché’i‘ﬁﬁ?fl? ARHEYWEB i ng slurry was refluxed for 2

hour s t hen Sggo 3l Basdo-5qdiydivad- Minkthybathdpysdmed- o@idSJ\/I aqueous nonobasi c
sodi um ghosphat e and 1502{386(1)11&1011 oq@eﬁogl% g\gﬁﬂgﬁgw g\@gpf, nd‘[g@frgﬁloduct

fromtl]| organi ¢ phase wa n” Si elutin
2:1: 2 ni xt Step d(3.emumesl), mpb}w«afnené )ammd&dmhﬂpww%wwcémdg @%or. de

to afford t(i‘gt é} by PR réu(t#%hﬂﬂﬁﬁé%ak stifBd &Mb&hh&h dxtatefones Geamowid as a

yel | ow oi |
To a sol ut |e€SﬁeSé1°f galg,tpgmydg)xeqe W%‘F‘%‘Qé X?ré‘?r Pé%/aﬁr %’#‘ﬁ% Iﬁgl g’?’b% og[ SS 0
1(3. 1 Ml ) vids fatea dfcugicélitoahd theasitragders evepithied ofke cxgbenteviat wasi d 70%

15 chromatographed on silica gel eluting with 10% ethanol in methylene chloride

(saturated with ammoniia) to afford the 3-bromo-5-(1-hydroxy-1-
methylethyl)pyridine-N-oxide compound as a solid.

Step 3: N-Isopropyl-1-{3-[5-(1-hydroxy-1-methylethyl)-1-oxido-3-
pyridinylethynyllphenyl }-1,4-dihydro[1,8naphthyridin-4-one-3-carboxamide.

20 Following the procedure of EXAMPLE 13, but substituting N-
isopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide
from EXAMPLE 5 for 2-phenyl-3-butyn-2-ol, and 3-bromo-5-(1-hydroxy-1-
methylethyl)pyridine-N-oxide from Step 2 for N-isopropyl-1-(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide, the N-isopropyl-1-{3-[5-(1-hydroxy-

25  1-methylethyl)-1-oxido-3-pyridinylethynyllphenyl}-1,4-dihydro[1,8]naphthyridin-4-
one-3-carboxamide compound was obtained as a solid.

"H NMR (CDCls) 6 1.32 (d, 6H), 1.64 (s, 6H), 2.22 (br, 1H, OH), 4.30
(m, 1H), 7.45-7.52 (m, 2H), 7.60 (t, 1H), 7.66 (s, 1H), 7.72 (d, 1H), 7.98 (s, 1H), 8.70
(br, 2H), 8.73 (m, 1H), 8.84 (dd, 1H), 9.03 (s, 1H), 9.68 (br, NH).

30
EXAMPLE 24
N-Isopropyl-1-{3-[6-(1-hydroxy-1-methylethyl)-3-pyridinylethynyl]phenyl}-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide
Step 1: 5-Bromo-2-(1-hydroxy-1-methylethyl) pyridine.
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(1.5 eq) and the resulting m xture was stirred at roomtenperature for 18
hours. An excess of cal cium hydroxi de was added and after stirring for 5
m nut es, wbaesmissture was filtered through celite and thePCricacanes2was
evaporated. The crude material was 15 chromat ographed on silica gel eluting
with 10% et hanol in nethylene chloride (saturated with ammonia) to afford
the 3-brono-5-(1-hydroxy-I- nethylethyl)pyridine-N oxide conpound as a
solid. Step 3: N-Isopropyl 1-1 3-[5-(1-hydroxy-I-nethylethyl)-1-oxido-3 p

ry idinylethynyllph di I QY r boxam de.
20 Fol l owi ng the pr o@ééﬁ?s@ B?O@g\%é%yrilgl&%&@hgﬁﬂgﬁeﬁig ng %ﬁh&ﬁ
i sopr opy! -dooled tet—ﬁﬁ?@hqahed@eﬂ)l-mtﬂhmlm@rﬂfl in hexanes (1.05eq) and the resulting

]2- g]hQﬁSIht %&f]dl i % sﬂﬁ%ﬂ 1 @1@ §9@>&€f@ @‘Bm(xfsr %e@ﬁé@éﬁﬁ vas faBdled and stirring

met hyl et hywaqoc;mmmucréfqmo%ku ofefter queRobingyVh P%Pfa@él agpeRus pyrmonjumn chloride
- br O”D%he%h‘liuo l mgdumé%@ IvhriidaphbRyeingbntute @mtbpa’iunmddd)eamed@th}tlhe

¥ e i s g o i

1- met hy| et #opiafe an
8] napht hyr jdielin#re Wile2@%eelybactne tehexonpouaitbrdss bromion2dl-hgdraxydti d.  1H
iﬁﬁi%

NVR ( CDC13 y%)éyrgbn{%dmp]ﬂlﬁé glg %rgﬁ) 2.22 (pr 1H, OH) 430 (m 1H),

7.45-7.52 8(s, 1H)

8.70 (br,Stp)2: 588 ethylsilylles : ;

go[ o hEd24 N- | SODﬁ%%YJO dﬁmh of 5-bromo-2- (1-1|1ydroxy-l-lmethylethyl) i)yr;_dlie frgmh arof
ydr ox -met hyl e Py i et hy, i hydro

1, 8] napht hitep ﬂmm@iénemé@yl%%wf)a% @p )fw(%al RRREN

5- Br onmo- 2- (s Jpysls Mylbmqmt(by Betivl) dndr-(trimettfsiMDe081 008BYIThRTOHECA02/ 01324

To a suspensi on o rorm r| di.n ojhefl to

-78C was abietwe utzghelrf’st“ﬁ (has g%gég%%tce}é&?r{sgéé&méa@g %118191?% I'ting

m xture V\IaSefﬁlb;bdlf@dM hbulrshekftﬂlcmﬁng tozo@nngmpgrat%@ﬁélﬁétu(f%faﬁ QRS %Eﬁded and

Stirri Eﬁ] C\P,%l?%l tgﬁ' H@]ﬁaotl? EmI]mﬁﬁlm AlibBde mﬂﬁmﬂa@awmdﬁeé aétwreaﬁ ed aqueous

anmoni m xt ure. wa oom t enperat ur e

and partit n@ﬂadenﬁeqm@rél@ anfliwaier. JhecEde Pé‘i’fﬁ‘%ﬁ?@rtﬁe Figan lﬁrpi}aﬁfc‘?asf rom t he
organi ¢ pha E;% rﬁﬁ}{e@,rﬁﬁtsﬂgfa%@f@dtlﬂg’lwﬁh l61% exhylgektat inthexapewd affoz0de 8t hy|
xane

B A & e o 1o b D o ity RESRA fhicl NSt Rt it B b

Step 3: 2-( 1-Methvl 1-{[2-(trimethylsilyl)ethoxylmethoxylethyl)-5-
20  [(trimethylsilyDethynyllpyridine.

Following the procedure of Step 5 of EXAMPLE 1, but substituting
the product from present Step 2 for N-isopropyl-1-(3-bromophenyl)-1,4-
dihydro[l,8]naphthyridin—4—one—3-carboxamide and trimethylsilylacetylene for
phenylacetylene, the 2-(1-methyl-1-{ [2-(trimethylsilyl)ethoxylmethoxy }ethyl)-5-

25  [(trimethylsilyl)ethynyl]pyridine compound was obtained .
Step 4: 5-Ethynyl-2-(1-methyl-1-{ [2-(trimethylsilyl)ethoxylmethoxy lethyl)pyridine.

Following the procedure of Step 2 of EXAMPLE 5, but substituting
the product from present Step 3 for N-isopropyl-1-[3-(trimethylsilylethynyl)phenyl]-
1,4-dihydro[1,8]naphthyridin-4—0ne—3-carboxamide, the 5-ethynyl-2-(1-methyl-1-{[2-

30  (trimethylsilyl)ethoxylmethoxy}ethyl)pyridine compound was obtained.
Step 5: N-Isopropyl-1-(3-{[6-(1-methyl-1-{ {2-
trimethylsilyl)ethoxylmethoxy tethyDpyridin-3-yljethynyl }phenyl)-1.4-
dihvdro[1,8]naphthyridin-4-one-3-carboxamide.
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Step 2: 5 Bronp 2 (1 nmethyl 1-1

f2-(trimethylsilyl)ethoxyl net hoxy}ethyl)pyridine. 10 To a solution of
5- Br ono- 2W03lysdroxy- | - met hyl et hyl ) pyridine from Step 1PCIAnwWRM0)32in
nmet hyl ene chl oride (50n.) at OC was added N, N diisopropyl et hyl am ne
(37.3mmol ) and 2-(trinmethylsilyl)ethoxynethyl chloride (15.3mmol). The
resulting mxture was stirred at roomtenperature for 18 hours, then
refluxed for 24 hours. After cooling to roomtenperature the m xture was

par it oned between HOKYNENE PEHRORE 4L Sts dabsr MPLEL Pl @Bsfhne . 1 om

t he organi ahgpagRcIaS p@é!;éﬂtrﬂté glfammdylacetylleha tlee lgakopeép;mmg {Woth- 6% et hyl

trinmet hgl Slé%b keNh% B ob oL m(_o, '8 Pﬁh{?&bkﬁ‘l“rﬁ&hﬁ%vﬁrﬁﬁﬁ%ﬁetﬁ%yﬁpﬁ&lﬁ} Of

EXAMPLE™1, DUt _SubstT ULl ng rne produc om present Step 2 for
N-i sopr 0py|l41dllwdmh]. Pk 14-aney le.

1, 8] napht hyr i di n- 4- ongo 3xSREHPHEN] r@mu@mex(mmhyml pEetyl ene for

e g e TS Bl g st ennt-16-

[ (trimet hyl dihydeb) e Ingphthyrisin-# dinpS-cobpamde paductiitan pesent StegpS ih 5 Et hynyl
2 (1 hyl i di ne.

Fol | ocﬁ g tlﬁethélre (L)l% e@hﬁg@%ﬁﬁy Qt@%@@%hﬁagtsa?ﬁ uting the
product f r offhmlesunel). si[‘b@regulflog mixture was stirred at 0°C for 2 hours then at room

N-i sopropy! ghmbdnérk FhEhdIY. STHe Rk WAk hehenizkd slo%v:lﬁwﬁ’ch RytelFdd aqueous
1, 8] napht hyr| 8 Qne-3-¢C

-(1l-ne 2- 30
(trimethyl siadjmy Qt%@fﬁé‘f‘&&@}‘g{‘nﬁq‘ﬁw IHF‘il??éltee%% %edg%‘gat%ttherﬁiﬁd‘l St ep
5. N-Isopr ijltlenbl-f(r&nlhé Orghidic pRisb ytasIchioniRegrhpliedumbslicaigel¢ pendroil MOt hoxy |

51 naphihyr | S g %éh%%d% REle petis b R b d e paRs o 4

Fol | owi ng t temppradwe don2hoirs Stddfltegedto aEfong/theEN-isopsanyl-4 uBslor ¢ dydrxyt he

pr oduct frO ﬁpﬁfnﬁﬂf 3 3 RBinfefihyHRAYY ACLUMyRRE1 S THaBhdyHiGarr aRyd - | - (3-{
[6-(1- nethy
{2-trinet hy¢2§b9)gamlé@mmwétaméﬂet hyI ) pyri di n-3-yl ] et hynyl } phenyl ) -1, 4-

di hydro[ 1, 8] napht hyr FigiNME (Q8Ro- 84 S e, 6H), Cloﬁfp@uﬁﬂl) vds (abtl el es7 5 Step

G B s I 3 B e B e 1

1H), 8.68 (s, 1H), 8.74 (m, 1H), 8.78 (dd, 1H), 8.88 (s, 1H), 9.63 (br, NH).

EXAMPLE 25
N-Isopropyl-1-{3-[6-(1-hydroxy-1-methylethyl)-1-oxido-3-pyridinylethynyl]phenyl } -
25 1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide
Following the procedure of Step 2 of EXAMPLE 23, but substituting
N-isopropyl-1-{3-[6-(1-hydroxy-1-methylethyl)-3-pyridinylethynyl]phenyl }-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide from example 24 for 3-bromo-5-(1-
hydroxy-1-methylethyl)pyridine, the title compound was obtained as a solid.
30 "H NMR (Acetone-dg) & 1.25 (d, 6H), 1.60 (s, 6H), 4.18 (m, 1H), 7.24
(s, 1H, OH), 7.60-7.63 (m, 3H), 7.72-7.78 (m, 2H), 7.82 (d, 1H), 7.91 (s, 1H), 8.46 (s,
1H), 8.74 (m, 1H), 8.78 (dd, 1H), 8.87 (s, 1H), 9.62 (br, NH).
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To a solution of Nisopropyl-I-(3-1[6-(1-methyl-I-{ {2-

trimethylsilyl)ethoxy]nmethoxy }ethyl)pyridin-3-yl]ethynyl } phenyl)-1, 4-

di hydr o[ wO3pneshe hyri di n- 4- one- 3- car boxam de product fro®Cprea®ent32step 5

in 10 nmethyl ene chloride (32nL/mmol) at OC was added trifluoroacetic acid

(3.2nL/ ol ). The resulting m xture was stirred at OC for 2 hours then at

room tenperature for 2 hours. The m xture was neutralized slowy with

sat urated agqueous sodi um bicarbonate and partitioned between nethyl ene

chl oride and water. The crude m 1%Qﬁnhe or gani ¢ phase was

chromat ographed on silica gel elu It 0% 15 ether in net h}/l ene

chl ori de andNI&@reyiilf | Bi-Qripdivety- Waststdthylpa-pynidityteshyratiphesghr Lfenper at ur e

for 2 hours and fllter f i [ 6- (1- hydroxy-|

met hyl et hyl ) - 3- pyri di ny(?g}“ﬁyﬂl ﬁ%ﬁtﬁﬁ%l%ﬁﬁ%@ﬁ“% (;)Téé

1, 8] napht IStep di Methyd 2ebrBmoisanigotiaté.de conpound as solid. 1H NWVR

(Acet one- d6) 3 1 24 &i‘&otmﬂ:aﬂeﬁ‘d mnenmmnﬂ Sl 1990,(s, 1A

oH) | 7'321 (m ’f«g g‘ﬁl)mn f P8rdnfois |('g n.g)t 03 (dd,

1H), 8.68 & 244@)(2 0g) vmte(rﬁlilydiqxﬁ)lranélHaﬁhﬂc Xiyas afﬂfd eAC eé%e?‘gfeaﬁfiézo t?é‘e( br,

NH) . EXAVPLG (RS rd¥uli ?%ﬁﬁl‘fé was ftirred at room temperature for 1 hour. The mixture

3-[6-(1-hydroxy-I - 1: oxi yi }- 25

1, 4- di hydr¥ps ?L"aB]’Wée&lﬂWﬁ‘?B‘lyﬂzl% CBW@‘%’%%?@%)??%H %l?ml\)/{\% LVRH? Eeé procedur e

of St ep 2 m{xtErWBﬂ@l Atatband Baxas¢ fotafifard ghe mpthsb%ybwwlsquqotmate ester as
erthyI) 3-pyridinyl et hynyl ] phenyl }-1,4-

d| hydr %f‘ﬁgé?ﬁs 1)ﬁlrul di n- 4- one- 3- car boxam de from exampl e 24 for

3- br ono- 5- p 2 PefBroxmo-4-(1-hyemokyl e Ig PYIGEE: the title conmpound was

obt ai ned as a solid. Fgﬁ)ov}lﬁg'}l%&éﬁaﬁie%f@tdﬁl 0B EX AMIPIE 25t subsﬁmu(xg, 614) ,
%

4.18 1 24 2 7 82
(d, 1|(_|)m 7n|_1|)gtjly( g-brqrpylssorgcgggl rom piegent %efﬁ(f%ﬁ)fl% brogm%g:o %age tq%_& H)

(s, 1H), 9pRdnd-I(1-hhd xy:1aaemgaeﬂ@1)pgr&ﬁﬂecmﬁdmo;@dsmbmwed @Wﬂ@@o)_a

N-Isopr py-l-. -[4- Wc) qw £ M l]phenyl
2- brom)l somn@hvdrarleS]nMMOrml sonl cotl nic acid (Chem

Pharm Bull. 1990, %‘glloﬁﬁ%%e $r3cQfile HMEXAMPBOEADObss@Dstd@(hs 2vas added

excess et hereal diazone
bromo-4- (1—hydroxy~1-methylethyl)pyndme from present Step 2 for 3-

bromogquinoline, the N-isopropyl-1-{3-[4-(1 -hydroxy-1-methylethyl)-2-

20  pyridinylethynyl]phenyl}-1,4-dihydro[1 ,8naphthyridin-4-one-3-carboxamide
compound was obtained as a yellow foam.

'H NMR (Acetone-ds) & 1.27 (d, 6H), 1.55 (s, 6H), 4.20 (m, 1H), 4.42

(s, 1H, OH), 7.52 (m, 1H), 7.63 (m, 1H), 7.72-7.79 (m, 3H), 7.84 (d, 1H), 7.95 (s,
1H), 8.55 (d, 1H), 8.77 (m, 1H), 8.80 (dd, 1H), 8.92 (s, 1H), 9.65 (br, NH).

25

EXAMPLE 27 ‘
N-Isopropyl-1-{ 3-[5-(1-hydroxy-1-methylethyl)-2-pyridinylethynyl]phenyl}-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide

Step 1: 2-Bromo-5-(1-hydroxy-1-methylethyDpyridine.

30 A solution of 2,5-dibromopyridine in diethyl ether (SmL/mmol) was
cooled to —78°C, and n-butyllithium 2.5M in hexanes (1.05 eq) was added slowly.
After 2 hrs in the cold, acetone (1.3 eq) was added and stirring was continued for 1
hour. The resulting mixture was quenched with saturated aqueous ammonium
chloride solution, warmed to room temperature, and partitioned between ether and
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and the resulting m xture was stirred at roomtenperature for 1 hour. The
m xture was evaporated and the product chromatographed on silica gel

el uti ng woh3aiss78 m xture of ethyl acetate and hexane t ecafdaediizihe

met hyl 2-bronoi sonicotinate ester as 10 a colorless liquid. Step 2:
2-Brono-4-(1-h d~roxy-I-methylethyl)pyridine. Follow ng the procedure of
Step 1 of EXAMPLE 23, but substituting nethyl 2-bronoisonicotinate from
present Step 1 for ethyl 5-brononicotinate, the 2-

brono- 4- (1- hydr oxy- I -met hyl et hyl ) pyri di n t.aine a white
solid. 15 \satgxp 'Bhe Wp%ﬁogggﬂfrqfn {}ga c%/'gfan(cl r}Wﬂ WG g%uYat%,ﬁ\;ﬁ\Ezﬁgq lether-crileﬁgne
| 1 et hyl) - 2ajapitcdedid Etday e 1-progry5-X H-hidtegy-ymetbflethyl)pyridine compound as
8l napht hyri d| - 4- one- 3- car boxam de. Fol |l owi ng the procedure of EXAMPLE 19,

but substi?flidg the 2- brono-4- (1- hydroxy | - et hyl et hyl ) pyridine from
present St$fep2: bai-EBydriye rmepihylethyl thylgi ridine.

3 [4 ((13 hydr oxy-1 - mﬁﬂﬁ}xﬁh%ﬁe)rprﬁc&lﬁre%ﬁE}@AMﬁm h&;nb(dt]sﬁmﬂlytl (i,ythe

hydro[ 1, 8 nap one- 3- car boxanj de obt ai ned

as a yel | opvoflact@-bropo bﬁ@éﬁbﬁénﬁwlet!}y iPYHd“E"dfm@%feseE §@p 4. 20
(m 1H), rséﬁmgﬁﬂ (ibkonQ}Dhenﬂ)@a iRy drd)8]ndphaB ridin-4 W3- a'arﬁc&affnc?@ar(dm 3H),

7.84 (d, 1 1
AR e ookl Cumcmune i)
3-[5-(1- hygfrﬁmthylsﬂﬁbdﬂyﬁlﬂl]byﬂldmaeqnypowdrvgdsexbmyrrﬂﬁl ] phenyl -1,4- dihydro [
% g]rgﬁg& RLEDL. sol_ut

2, 5-di brom)pyrl d| ne Fﬂllwmghlyd pr@@re QfEﬁW MWWLEzﬁoW‘EGHQSStUU?SC and
n-butyllithe éb%d%? i ! 'By@ﬁ?i?rl%eﬁﬂ&eﬁ@l)@P(tﬂ&ﬁéth?l@ﬂﬂ%tﬁﬂlr@ﬂpyndlné\frbﬁlr 2 hrs in

t he cold, acetone tinued for 1
hour. The P@Q@ﬂtﬁt?ingﬁfﬁ'&ﬁo@r%é&lﬂgéﬁmlﬁd ﬁm% A,fi? queous anmoni um
chlori de sai ApAdinol-omoBcionmiide tthe 2-ednoyb (1 hytored- bet ween

et her SE: ]ﬂégl%%%rct%m%gg{é ng/ﬁ%@g&i wat er. The crude product from

t he or n| H‘e
af f ord t heSgpbt: Nbs

SO 1,4-dihydrof1, 8]naphthvr1dm 4-one- 3—carboxam1de
Following the procedure of EXAMPLE 15 but substituting the
product 2—ethyny1;5-(1-hydroxy-1-methylethyl)pyridine from present Step 3 for 2-
20  phenyl-3-butyn-2-ol, the N-Isopropyl-1-{3-[5-(1-hydroxy-1-methylethyl)-2-
pyridinylethynylphenyl}-1,4-dihydro[1 ,8]naphthyridin-4-one-3-carboxamide
compound was obtained.
'"H NMR (CDCl;) & 1.32 (d, 6H), 1.66 (s, 6H), 2.08 (s, 1H, OH), 4.31
(m, 1H), 7.46-7.55 (m, 3H), 7.61 (t, 1H), 7.71 (s, 1H), 7.78 (d, 1H), 7.86 (dd, 1H),
25  8.73 (m, 1H), 8.77 (m, 1H), 8.83 (dd, 1H), 9.04 (s, 1H), 9.67 (br, NH).

et her-hexan_e and filter ed to

EXAMPLE 28
N-Isopropyl-1-{3-[6-(1-hydroxy-1-methylethyl)-2-pyridinylethynyl]phenyl }-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide
30 Step 1: 2-Bromo-6-(1-hydroxy-1-methylethyl)pyridine.
Following the procedure of Step 1 of EXAMPLE 27, but substituting
2,6-dibromopyridine for 2,5-dibromopyridine, the 2-Bromo-6-(1-hydroxy-1-
methylethyl)pyridine compound was obtained as a solid.
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Step 2: 5-(1-Hydroxy-I-nethylethyll)-2-f(trinmethylsilyl)ethynyllpyridine. 5
Fol | ow ng the procedure of EXAMPLE 15, but substituting the product

2- br ono- 5WwOb3hysdroxy- | - met hyl et hyl ) pyri di ne from present SCegAD2HR24 N-

i sopropyl -

| - (3-bronmophenyl ) -1, 4-di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de and
trimethylsilylacetyl ene for 2-phenyl-3-butyn-2-0l, the

5- (1- hydroxy-1 - et hyl et hyl ) - 2- [(trlnethyIS|IyI)ethynyI]pyrldlne conmpound
was obtained. 10 Step 3. 2-Eth nyI-5-(1 h‘d h h

Fol | ow ng ©P 4 bisoprenyl-df{ 3¢ YAEaX e

product 5- (k- &MW@KNS]haﬂﬁthlﬁMhMieB E’arbé det hyl si I yl )et hynyl]pyrl di ne
from present Step

N-i sopropyl -1 - 3- (t ri ﬁ@?‘ﬁﬁﬂgstp? Wog?(ilﬂf%yﬁ l)EX enyHE ]P Ruhsut?s%tutlfg the
1, 8] napht hytdditie-Breme-63- claydposyatvimeeylating) pariditieyfrap pEseiL 9@16@@1 I - 15

met hyl eghvgoggg AfhdgecamRenRnaRe alal P?x?dro%qpméth ulapey opy! -1

3- F5- (I lny ny p eny

~]9I| Exi NgEE{)SH@avlbmyaMﬂwnyl}dl%th FQ{ §]T§P tﬁﬁ W%Oﬁ%ﬁrm%@@%e procedur e
in e roduc

g et hynyl - g%ﬁ%drox%%hﬁ%g et Il)i) é(r!J i g fr p nt@% 3:%‘Ffor 2- 20

phenyl - 3- but yn- 2- ol ?IH}lMI’& ‘%3%%13 2 {égg[g ?is %?ar%gg Rﬁ hyl ) -2

f%;l ﬂlt nyl etlmym{)]pbsmallﬂ) ;714347-512 Gy, BH), 7.60 (18 1H), 770—;I7r5]e((rjn 21£I|)_| 7N7l\?é L ooc1s) 8

130 (A0 oplh A7ERR, T B s o oS Rt B2 R o e 7 55 (m

3H), 7.61 (t., 1H), 771(s 1H), 7.78 (d, 1H), 7.86 (dd, 1H), 25 8.73 (m

m 877|(m| 1H) 883 gdg 1H)| %X?%M?th , 967(br NH)h. ElxiAI\/ELE I28
sopro -1 - I ox -ne e e n en
}-1, i d%ydro[ 1, é}T sl@ﬂ?i:@PrYi SHES W‘éﬁ’é%@x&aﬁlﬁ%%}ﬁg%é g % y. P

2- Br ono- 6- ( 1- hydapeth RetyBt byl ditpyded[di8Meaph HﬂM@geBh@rtmmnMure of
Step 1 of %é mg' ynmf]f)s stl ut[ pgfhgh nyridine for

2, 5- di BPomsyeR-La-HE SRS 'IethyI)Byrldl ne
conpound was obt ai ned%ﬁ]sm@thmpdocedxﬁeof/@e@ﬂ @ﬂEKKMP/ﬁA@Qf/S@ goRngst ep 2:

N- I sopr opyls 1= 13- § 61 12 /B¥5 S¥nl el hPyd dies t)stép RSFES AVt YA ¥orpheny | }
bromo-5-(1-hydroxy-1-methylethyl)pyridine, the 5-Bromo-2-(1-hydroxy-1-
methylethyl)pyridine N-oxide compound was obtained.

20  Step 2: N-Cyclopropyl-1-{3-[6-(1-hydroxy-1-methylethy])-1-oxido-3-
pyridinylethynyl]phenyl}-1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide.

Following the procedure of EXAMPLE 15, but substituting N-
cyclopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1 ,8Inaphthyridin-4-one-3-carboxamide
from EXAMPLE 6 for 2-phenyl-3-butyn-2-ol and 5-bromo-2-(1-hydroxy-1-

25  methylethyl)pyridine-N-oxide from present Step 1 for N-isopropyl-1-(3-
bromophenyl)-1,4-dihydro[1 ,8Inaphthyridin-4-one-3-carboxamide, the N-
cyclopropyl-1-{3-[6-(1-hydroxy-1-methylethyl)- 1-oxido-3-pyridinylethynyl]phenyl } -
1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide compound was obtained as a
solid.

30 '"H NMR (CDCls) § 0.66 (m, 2H), 0.84 (m, 2H), 1.66 (s, 6H), 2.96 (m,
1H), 7.34 (d, 1H), 7.43-7.50 (m, 4H), 7.58-7.62 (m, 2H), 7.69 (d, 1H), 8.33 (s, 1H,
OH), 8.69 (m, LH), 8.79 (dd, 1H), 8.99 (s, 1H), 9.73 (br, NH).
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1 4-di hydro[ 1 8l napht hyridi n-4-one-3-carboxam de. Follow ng th

of EXAMPLE 19, but substituting the product ° © procedure
2- Bronp- 6WODb3loyssroxy- | - met hyl et hyl ) pyri di ne from present 8cegAb2hta43- 5
bronoqui nol i ne, the N-Isopropyl-1-{3-[6-(1-hydroxy-I-nethylethyl)-2
pyridinyl ethynyl]phenyl } -1,4-dihydro [ 1, 8]

napht hyri di n- 4- one- 3- car boxam de conpound was obtai ned. 1H NVR (CDC13) 8
1.31 (d, 6H), 1.58 (s, 6H), 4.32 (m 1H), 4.83 (s, 1H, OH, 7.38 (d, 1H),
7.43-7.52 (m 3H), 7.60 (t, 1H), 7 gh\émég m 2H) 7.79 (d, 10 1H), 8.74
(m 1H), 8.84 (dd, 1H), 9.03 (s, . EXAMPLE 29

N- Cycl opropyl - | . NIsBpropsk-{- 13+{ykjpmq,m-3fylphﬁéb’})?thm}fﬂnh)m}ﬂ}d)& do- 3-

pyridinyl et hynyl] phenyl d Q’é‘“’i rf%glrh?hdl;l ABhnaphbimykhelide- 4- one- 3- car boxam de
15 Step 1: 5-Brono-2- | -meth 1~ ethyl)pyridine N oxide. Follow ng
t he procedﬁ@bi_@@mm 23, but substituting

5- br onos 2- (1- hydrOXyAmﬁmhféydfq)tyﬂmn}:mmdmaaclﬂrlwrpﬁtpanecﬁolmycmue 24 for

3- brono-5-(1-hydroxy-1 - met )pyrldlne the 5-B 2-(1- hyd -
net hyl et hbeI(H?‘?lP@?t}?ég ecﬁﬁﬂ&yi nd was obt ai ned. ZBOg?ep (2: yroxy-|
N- Cycl opr opd @ogﬁlﬁ&MBmerlwh}omﬂydlemW) (0-0b- asp iarid 281 aqueous

Ryt i nyl et ﬂé SEASIF ot ey AR 6y i artosan e

Fol | owi ng Hare” 6 t substituting N _cyclopr
-(3-ethy nylfqmbmdrs Aﬁdn glienyhking V‘»[lthlsat%?}t%h?fmeﬁw ARy HloRde Sl ERnd de fr om

EXAMPLE,6 f
et hy1 €0y B BB 0 ot Tor v sgpr oyl

br onopheny Ithe organic @h#sgaras(c lo%f]tﬂ&rﬁmqqﬁnl S&fcﬁ-gﬁpﬁlﬁg;’%%vétg;%ﬁggrﬁf@gel Of!t h(e3N-

cycl opr opylettl ficetate and hexane to afford the 3-(4-bromophenyl)pyridine compound as a

3-[6-(1- hydroxy | - met hyl et hyl ) - 1- oxi do- 3- pyri di nyl et hynyl | phenyl }-

1 4-di hydréf’l‘i 8] napht hyr| d| n- 4 one 3 car boxam de co pound was obt ai ned as
NyDethysy! 1y 4-1.66 (s, 6H),

iH)% g . i, 4nggczﬁrb%ge 4H) . 7.58.7.52 (m 2H. 7.60 (d.
(br, : 6§L WO 03/ %QWP@WPQSEG )feféﬂXA@iﬁP@%bs‘ﬁ’smuugg the' D 273

product from present Step 1 for 3-bromoquinoline, the N- isopropyl-1-{3-[(4-pyridin-
3-ylphenyl)ethynyl]phenyl }-1,4-dihydro[1 ,8]naphthyridin-4-one-3-carboxamide
compound was obtained .

20 'H NMR (CDCl;) & 1.28 (d, 6H), 4.28 (m, 1H), 7.38 (m, 1H), 7.42 (d,
1H), 7.48 (m, 1H), 7.53-7.64 (m, 6H), 7.70 (d, 1H), 7.88 (d, 1H), 8.60 (m, 1H), 8.71
(m, 1H), 8.82 (dd, 1H), 8.86 (s, 1H), 9.02 (s, 1H), 9.63 (br, NH).

EXAMPLE 31
25 N-Isopropyl-1-(3-{[5-(1-hydroxy-1-methylethyl)thien-2-yl] ethynyl} phenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide
Step 1: 2-Bromo-5-(1-hydroxy-1-methylethyDthiophene.
To a solution of 2-acetyl-5-bromothiophene in THF (2.5mL/mmol) at
-30°C was added 1.4M methylmagnesium bromide in 3:1 toluene-THF (1.5 eq) and
30  the resulting mixture was warmed to -10°C and stirred for 1.5 hours. After quenching
with saturated aqueous ammonium chloride solution, the mixture was partitioned
between ether and water. The organic fraction was dried and evaporated, and the
crude material was chromatographed on silica gel eluting with a 1:4 mixture of ether
and hexane to afford the 2-bromo-5-(1-hydroxy-1-methylethyl)thiophene compound.
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NI sopropyl -1- 13-[(4-pyridin-3-yl phenyl)ethynyl]phenyl }-1,4- dihydro[

1, 8] napht hyri di n- 4- one- 3-car boxam de Step 1: 3-(4-Bronophenyl)pyridine. 5 A
m xt ure oWopgmisirne- 3- boroni c acid 1, 3-propanedi ol cycl i c PETIGN02/01324

br onoi odobenzene (1.1leq), [1,1' -bis

(di phenyl phosphi no) ferrocene] di chl oropal | adiun{l1) (0.05 eq) and 2M aqueous
sodi um carbonate (5 eq) in N, Ndinethylformamde (2nL/mol) was stirred at
85C for 4 hours. After quenchi ng wi t h saturated aqueous anmoni um chl ori de
solution t ur e s ri d t n, et | tate and water and
the crude E‘W‘grﬂ Xd"ox" 9'% ...\i g..a i fhighicne ed on silica gel
el uting w thait9 rriF)olluwmgahe pﬁicbd{dreaﬁEKAtMPhﬁhﬂﬂﬁéxhwsfuf@tlag fherd the

Sa{ i py TR BT ISR o SO PhemaL a ooprom 1 1
81 napht hyr |dd1ydratl;8ﬂ®pbtfwadme€<~an¢a@arh%ammané tltnﬁéthpﬂfséwéemlén%for EXAMPLE 19,

but subgti t) H%ﬁ)?g.s l%Lﬁ?n 2RI é‘@t(lfhryﬁfﬂ Rfleﬁléﬂh&le&y@%-ﬂmﬁ@thyﬁﬂ Eﬁh@fﬁﬂw nol ine, the
N-i sopr opyl In- 3- enyl ) et hynyl ] phenyl }- -di hydr o]
1, 8] napht hﬁhlpﬂh%ﬁ&m@ﬁ@u@W&?%ﬁ‘éﬁﬁlde conpound was obt ai ned 20 1H NMR

(CDCL3) 8 Btad3(HEHhis 41-38dxbm-1;|m&thvlahssthmﬁﬁ) 7.42 (d, 1H), 7.48 (m
T 8 55 (dd. 11y, & Hgving mé ooty of S8 AbEREMBERS bﬁmb&%ﬁ 31
25 N-| sopr alwyprobudt 3eafm pfesegmanm?. M*wm&&lé%%mmthlghdghwn%b

} phenyl)-1 144 ﬁﬁi,g&%gf arlaﬁéthﬁg% aﬁ&} Wy Ich8bRifinONge 3-cHf/l Ppsthgl@m%yﬁp 1

2- Brono-5- (1 thlophene To a solution of
2-acetyl - -Imtbﬁéﬂhmli) m@ﬁ@ewnmlﬁ (eesobiaiédol ) at - 30C was added 1.4M

met hyl magnegbpim Ib—"l&fﬂrgﬁvlllﬂ(?)?’{ [3-(1 QlyaRRe-1Tnkth¢ bty @n-andletiBaylibeenyBsul ti ng
m xture was I g O& and Etlrged for é 5 hours. After quenching with
saturated&%ﬁ@%‘—(@ = the nixture was partitioned
bet ween et her and vvatmﬂlowTrkgathelpgrwndurefofEdftAMﬂhﬁaﬁ,@ut sbstimting hepor at ed, and
t he %de egt? gf 5% ﬁrl%g@gfé%?;ﬂhg&k ﬁ@pﬁ)‘dh&t‘c@orﬂ‘fﬁesgﬁﬁg&ﬁg fyidh a 1:4

m xt urel ane

2- br ormo- 5- (ghehyidk blnynmfemw isonippyk Fibp bt ehydamiolrmethylghyDthien-2-
ylJethynyl }phenyl)-1,4-dihydro[1,8naphthyridin-4-one-3-carboxamide compound
was obtained as a solid.

TH NMR (CDCls) § 1.31 (d, 6H), 1.70 (s, 6H), 2.42 (s, 1H, OH), 4.31
20 (m, 1H), 6.87 (d, 1H), 7.16 (d, 1H), 7.42 (d, 1H), 7.48 (m, 1H), 7.59 (t, 1H), 7.63 (s,
1H), 7.68 (d, 1H), 8.73 (m, 1H), 8.84 (dd, 1H), 9.02 (s, 1H), 9.68 (br, NH).

EXAMPLE 32
N-Isopropyl-1-(3-{[2-(1-hydroxy-1-methylethyl)-1,3-thiazol-5-yl]ethynyl } phenyl)-
25 1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide
Step 1: 2-(1-hydroxy-1-methylethyl) thiazole.
To a solution of thiazole in ether (1mL/mmol) at ~78°C was added
2.2M n-butyllithium in hexanes (1.1 eq) and the resulting mixture was stirred for 30
minutes. Acetone (1.2 eq) was added and the mixture was stirred at -78°C for a
30 further 30 minutes. The mixture was quenched in the cold with saturated aqueous
ammonium chloride solution and warmed to room temperature, then partitioned
between ether and water. The organic phase was dried and evaporated to yield the
crude product as an orange-brown oil which was used as such in the next step.
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WO 03/ 018579 PCT/ CA02/ 01324 Step 2:

2- (1-Hydroxy-I|-methylethyl)-5-trinmethylsilylethynyl thiophene. Foll ow ng

t he procewore/0ef5S7EXAMPLE 15, but substituting the productPCirraveepresent
Step 1 for Nisopropyl-I-(3-bronmophenyl)-1,4 dihydro]

1, 8] napht hyri di n- 4- one- 3- car boxam de and trinethylsilylacetylene for 2- 5
phenyl - 3-butyn-2-o0l, the

2- (1- hydr oxy- I-nethylethyl) 5- trlnethyIS|IerthynyI t hi ophene conpound was
obt ai ned. £ . 1 h -] - e h I _h' %thl@phene Fol | owi ng
t he procedd¥R LG product from
present Step 2 for I\Fblsmmgml)d pdoec{d&re(d)ertnpﬂW[E‘éiAMl’dﬂﬁ%yb@tph@ﬁwl]ng 10

1,4-dihydrg[1,8 ridi
2- et hynyl - g"[e ‘hﬂ?gﬁfﬁ%‘% Seﬁ{eﬁ? I'e ﬁs%ﬁﬂl opﬁar{? n%)grge}lcy et BYir S ed. st ep
4: N- | sopr tipy2- ellméthy]f-l 4 52- (tmmpyl@},ﬂs; )eth,onﬂgrwtho)xy}eth thiazole compound was

ethyl)thie yl } phenyl)- 14-dihydro [ 1 8l
napht hy'fl d?l%t%ﬁ%{i)hgﬁ gl%lr boxam de. FoI _o g the procedure of EXAWMPLE 15,

but substi Diff #8%¢- | - met hyl et hyl ) t hi ophene
product from present Tgtaeglalu%ohwfz%l rﬁétﬂylyl {[3- butyn-2-ol, the

N- |- |

yl i 21? E;ﬁgh‘b‘%ﬁ%%b’be@g -Y]ﬁ‘%}%? ethylﬁﬁ %/lﬁ%ro%lé% Zﬂ %rqceh% ol oxani de

corrpound (@&sL/abhhel) sedoastempsnhired wad aawmrmm@xz)ncameq; and the reqyitingl . 70 (s,

2 7.42

( d, 1H}61 7] %tu{el_{kmq 1’cd§‘ égh ‘%O S%E)H sgrgl;%m tﬁcﬁgor(a% l_Bolﬂ ecgzwa%@dﬁéh l_ﬁnjdhﬂle 3 (m

1H), 8.84 (uizturelws, st@re@zfoxéhoqrﬂ) Mage @@ﬂerarblc epyemisided §555 eq

glhl;] SIp; Opggﬁﬂnn&%&la‘rs c:)gtuédloedff&dIS)PfMIrs L{\ff@ﬁ d"ﬁéheﬂtag&iglbn bg B%dthaﬂcdrbchgwsl et hy nyI }

Lyt oy 03049 thg e Yos it ghee et Bais et th ARETH AR ot BB o

(I'mi/ ol ) opdanicihasemmas wadhed with aMratedaduebolis $dahunnblqarbmwnésn(\mh1 eq) and

the resyltin xtur vas stirred far RUL a With o Was
dded ahd ¢ gerrﬁ' 8 YRRorpl TEGeE mifhral bR iRpmaldra il didine Ella B0

ﬁ‘i x'? ure vva§ Tméeak ef ethyl adwté:r@ﬂrlcghmaanwosﬁf%‘ﬂ theedesisefliptod §Ct ammnl u%ucﬁlsori dg

sol uti on a@ﬂ\@m&m@ﬂ 993 {tr,@rzrgmrosw 8 méth@BHRBLLE, mlem$ bet ween et her

and wat er ffe—oT 0 hase ied and eva og at to. yield the crude
product as YHathy enichedrdib Bx e next step.
Followmg the procedure of EXAMPLE 19, but substituting the

20  product from present Step 3 for 3-bromoquinoline, the N-isopropyl-1-(3- {[2-(1-
hydroxy-1-methylethyl)-1,3-thiazol-5-yllethynyl }phenyl)-1.4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide compound was obtained as a solid.

'"H NMR (CDCls) § 1.29 (d, 6H), 1.68 (s, 6H), 2.90 (s, 1H, OH), 4.28
(m, 1H), 7.42 (d, 1H), 7.46 (m, 1H), 7.54-7.60 (m, 2H), 7.66 (d, 1H), 7.82 (s, 1H),
25  8.70 (m, 1H), 8.80 (dd, 1H), 8.99 (s, 1H), 9.63 (br, NH).

pe

EXAMPLE 33
1-[3-(1-Oxido-3-pyridinylethynyl)phenyl]-1,4-dihydro[ 1,8 Jnaphthyridin-4-one-3-
carboxamide
30  Step 1: 1-(3-Bromophenyl)-1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide.
Following the procedure of Step 4 of EXAMPLE 1, but substituting
28% aqueous ammonium hydroxide for isopropylamine, the 1-(3-bromophenyl)-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide compound was obtained as a solid.
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-63 WO 03/018579 PCT/ CA02/ 01324 Step 2: 2-(1-nmethyl-1-{
f2-(trimethylsilyl)ethoxyl net hoxyl ethyl)thiazole. Follow ng the procedure
of Step 2wofo3@¥AMPLE 24, but substituting the product fr@crpraegemn24Step 1
for 5-brono-2-(1-hydroxy-I-nethylethyl) pyridine, the 2-(1-methyl-I-{
[2-(trinmethylsil yI ) et hoxy] met hoxy} et hyl )t hi azol e conpound was 5 obtai ned
as an oil. Step 3: 5-Brono-2-(1-hydroxy=l-nethylethyl)thiazole. To a
solution of 2-(1- nethyl-l-{ [ 2-
(trimethylsilyl)eth hox ) . [ 2|r14cl'ﬂl roform
(2rr1_/rrrm|)S - GORTEERSE ! gded—broftrire t he
resul ting &;ﬁbma)ﬁhﬂée was stl rred for 1 hour. Solid sodium bicarbonate (0.55
eq) was added and th m xt f NERY” j

(I(bw%lglﬂ{e gr\é@gd&ﬁé b{é‘»t‘éﬁs FERA £ 1, b cfﬁ?sgfr%ﬁlﬁrgnhour .

bi car bonat e was adde was conti hue

After a fi tfimll-@dBidmaphenyl)- iédilb}’drb[lc&]nmﬂﬁla‘if@m depnss3-earhoxamidedomur e was
stirredsf ogvj\gg%rftyégﬁfﬁor@q mk;fo?gl i L& opichina- aﬂ@ﬁw[mﬁﬁghﬁlbﬁdmof-gam c

phase was icar bonate,, then with 15

ue
wat er, dri ede- éﬁdfbévﬁp&ea?@é@“mﬂﬁ‘é( Wag%%ﬁﬁ%ogafpg] nX}REEHIEo st lolgF aphed,

eluting w (tﬁnﬁgthyiﬁ'mlzflem}’ﬁt}'l)hl@e@i] B layydes]e 8aiaphehyd divek-ane-3tartafxhmide t he
desired product ropyl-1-(3-f

f2-(1- hydrBWI"‘CtrNé‘l‘srfgﬂ%éP‘?ﬂ/Ts)a$ =t hi azoI 5- yllethynyl I phenyl ) 1 4-di hydr of
1 8l napht hﬂtd[ﬂi n-&-BrhendpleayDelx Biraphthy : i de

19, bug,substituting SOﬁRlOB ?qu[@t(r?ﬁgx Qﬂﬁétﬁ%}rqﬁ;ﬂyl‘_or 1f41r

3-bro ui nol i ne, the I'sop ﬁF
_met hyl et hyilydmol 38itaphthytidis- Alyprpe BCRAAGY I rftémﬁ eplsz (30mL/mmol) at

di hydro[ 1, [ sRROMRITdden THIFQ wad tebieailteg as a
Sor 6! Ch SRR A 1 R @ mimg ) S G 2

(m 1H), 7 rmztU(fdwaSﬂIaffedﬁthCg f#ﬁ%ﬂlr];‘z‘te? gﬁ *?‘(”6‘8“( s Iﬁ%l?"“ie(d%@t‘f%“ 1H). 7.82
(E ;A Mgtl) 2@ 1&6@ dhioridend weitddQnd dek, orgiic pBase Yvasslried kd egapeBatédyr TheNH) .

B AR A B DU RN e

1-(3- Byormmltm;tmyt Yadlubed iak yubhgfi the BIxhsight hyri di n- 4- one- 3- car boxani de.
Fol | owi ng i, Pr PPEAUEE a0 iy ferin BXANRIE o3 mdphthiiidiige. 28%

aqueous amronTum nydroxi de Tor I sopropylam ne, the 1-(3-bronophenyl)-1,4-
one-3-carboxamide.

Following the procedure of example 19, but substituting the 1-(3-

20 ethynylphenyl)-l,4-dihydro[1,8]naphthyridin-4—one-3-carboxamide from Step 3 for
N-Isopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1 ,8Inaphthyridin-4-one-3-carboxamide
and 3-bromopyridine N-oxide for 3-bromoquinoline, the 1-[3-(1-oxido-3-
pyridinylethynyl)phenyl]-1,4-dihydro[1 ,8]naphthyridin-4-one-3-carboxamide was

obtained as a white solid.

25 '"H NMR (CDCls) § 5.84 (br, 1H, NH), 7.30 (m, 1H), 7.41 (d, 1H),
7.53 (m, 2H), 7.64 (t, 1H), 7.67 (s, 1H), 7.74 (d, 1H), 8.21 (d, 1H), 8.35 (s, 1H), 8.75
(m, 1H), 8.88 (dd, 1H), 9.05 (s, 1H), 9.52 (br, 1H, NH).

EXAMPLE 34
30 1-[3-(1-Oxido-3-pyridinylethynyl)phenyl]-1,4-dihydro[ 1,8 Jnaphthyridin-4-one-3-
carboxylic acid
Step 1: Ethyl 1-(3-Ethynylphenyl)-1.4-dihydro[1,81naphthyridin-4-one-3-carboxylate.
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di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de conpound was obtained as a
solid. -64 WO 03/018579 PCT/ CA02/ 01324 Step 2:

1-[ 3-( Triwotonplssird yl et hynyl ) phenyl | - 14-di hydrof | 8l napht irgTichonom2one- 3-
car boxam de. Follow ng the procedure of Step 5 of EXAMPLE 1, but
substituting the

1- (3-Bronophenyl ) -1, 4-di hydr o[ 1, 8] napht hyri di n- 4- one- 3-car boxam de from5
present Step 1 for

N-i sopropyl -1 -(3-br orm n h
on:aSSpcarp)l:/)oxanf de ang0 H%tthQPchFé}jfrﬁ%&r% %%ﬁL?CgQO%E lfh)i‘ y’Ibélltle
1-[3- (tri @E&Mtﬁigkﬂi}@ﬂt&wbﬂmbwml-4,dmydrd1jy8]rmphthyr1dm -4-one-3-

1,8 ht hyr i di «3- lid. St
3 oL e Vb (0 St HORKAMPER Bff Ryt 06 e .h%ﬁc@#?gx'am deo.
10 To a so|dmydm11;sunaph{r@n@trw-ne@ﬁ;qaﬁmxym&ewrﬁlw 5tyﬁéaquteqala4the E

dihydr ok 1, & RaRl beEs) 144a19€<§o§1 SRBSHAN TS Jn%%@b@%rl&elcﬂmﬁblﬁldﬁ&m_/ ol )

at 0C Wwas rabutyl anmoni um ¥l uoride in eq) and the
resul ti ng obiainedras as@ldstirred at OC for 30 mi nutes. The m xture was

partiti onedieb Wasyl 1-MRINykiess-shlduyleaymibpdhond ki atilydrod . fingphthyridihase was
dried and evaoorat%d The 15 crude 1-(3-ethynyl phenyl)-1,4-di hydro[

1, 8] napht h)i‘r—‘?— + car boxam de product was used as such in the next
step. Step 4: 143- (1mm@hymrmdwdmw&w: sybsgjtuging gy eshyl 1

8l naph yrl d %gyr{y?@%ﬁ 9- Q@meﬂ@maﬁm&% Dot cbBLAG TR breseAMl € 19,

but su t|t
et hynyl pher@tep 1 forR2-pheny ﬁd{uiyrB?'ﬁ’hMﬁ Irprarenmyriding N-oxide £pNsiseRroRY Il Gm st ep 3
floérB] L OHGR hényl()% @thyabdwlswhr}lyﬁdﬁ Abityslicafboxamide, the ethyl 1-[3-(1-

na ri -4 gne- 3- Car hox ro n [ or
3. pr ornF)) qui yr%quhé Pyﬁw@ylftllygy]()ﬁhe&w f glhyﬁro[§8ﬁlapﬂ91¥5md4 I?e—j.’}l'c%ogﬁatfe
pyri di nyl et\h%mﬂtalﬂémﬂ dolidl, 4- di hydro[ 1, 8] napht hyrl di n- 4 one- 3- car boxam de
was obt aingd gs e.Sol | 2 : rl‘;_Lﬂlﬁl,4_N|—|) 7.30
(m 1HY 7.3 =l | —7.74 (d,
1H), 8.21 @g_gl_eg;m&_ham 1H), 8.75 (m 1H), 888(dd 1H) 9.05 (s,

1H), 9.52 (br, 1H o@%%@lle of St 3 of EXAMPLE 1, but substituting
1-[3-(1-Oxido-3 :}?nlet %)ph [

1, 8] napht hyth¢ gt ﬁbogl.doc?apﬁégwylp y%pé p&enﬁ]-?y}&lig}r/cgg[l,8]naphthyridin—4-
one-3- carboxylate ester from present Step 2 for ethyl 1-(3-bromophenyl)-1,4-

20 dihydro[l,8]naphthyn'din-4—one—3-carboxylate, the 1-[3-(1-oxido-3-
pyridinylethynyl)phenyl]-1,4-dihydro[1,8]naphthyridin—4—one-3—carboxylic acid was
obtained as a white solid.

' NMR (DMSO-dg) & 7.46 (t, 1H), 7.51 (d, 1H), 7.70 (t, 1H), 7.75
(m, 2H), 7.80 (d, 1H), 7.92 (s, 1H), 8.26 (d, 1H), 8.47 (s, 1H), 8.81 (dd, 1H), 8.89 (m,
25 1H), 8.97 (s, 1H).

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.

30
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Step 1: Ethyl 1-(3-Ethynyl phenyl)-14-di hydrof 1

8l napht hvri di n- 4- one- 3-car boxyl ate. -65 WD 03/018579 PCT/ CA02/ 01324

Fol | owi ngwohe/omsozedures of Steps 1 and 2 of EXAVMPLE 5, berCTAwmegnixwuti ng
et hyl 1-(3-bronmophenyl)-1, 4-di hydro[ 1, 8] napht hyri di n- 4- one-3- car boxyl ate
fromStep 2 of EXAMPLE 1 for N-isopropyl-I|-(3-bronmophenyl)-1,4- dihydro|
1, 8] napht hyri di n- 4- one- 3-car boxam de as the starting material, the Ethyl 1
5 (3-Ethynyl phenyl) -1, 4-di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxyl ate
conpound was__ obt aj solid. Step 2: Ethyl 1 r3 (1
oxido-3-pyWYHﬁHVﬁéPﬂ§ﬁ§€§&ﬁényl|-| 4-di hvdrof 1 8l napht hyri di n-
4-one-3-carbox |y ate. Follow ng the procedure of EXAMPLE 15, but
substituting the eth

10 Ia (I):
1- (3- et hynyl phenyl) - %,’ 4- di%%%?%??,dgf%rg% n%eﬁybtyiFé’lnr?-uf-(o)ne- 3-carboxylate from

present Step 1 for 2-phenyl-3-butyng-olgand 3-bromopyridi ne N-oxide for
N-i sopropyl -1 -(3- bromophenyl R®

1, 4-di hydro[ 1, 8] napht hyri di n- 4- -
oxido-3-pyridinylethynyl)phe_Xﬂ1-1,4-dqhydro[

1, 8] napht hyri di n- 4- one- 3- caibo s dBtained as a solid. 15 Step 3:
1-f3-(1-Oxido-3-pyridinylethynyl Yphenyl | -14-di hvdrof 1, 81 napht hyri di n-4-
one- 3-carboxylic acid.'. Following t procedure of Step 3 of EXAMPLE 1,
but substituting the ethyl . n_—R

1-[ 3- (1- oxi do- 3- pyri di nyl et hynyR§
one- 3-carboxyl ate ester from present “Step for ethyl 1-(3-bronophenyl)-1,4
20 di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxy S_Lh@ 1-[ 3-(1-oxido- 3-

pyri di nyl et hynyl ) phenyl ]-1, 4-di hydro[ 1, 8] napht Ryri di n-4-one- 3-carboxylic
acid was obtained as a white solid. 1H NWR ( dé) 8 7.46 (t, 1H), 7.51
(d, 1H, 7.70 (t, 1H, 7.75 (m 2H), 7.80 (d, 1H), 7.92 (s, 1H), 8.26 (d,
1H), 8.47 (s, 1H, 8.81 (dd, 1H), 8.89 (m 25 1H), 8.97 (s, 1H. Oher

vari ati gns or nodifications, which wll(Ibe obvious to those skilled in the

s ot to 8 A EseaoRE PR EER ABRE S { CYPOLITS ol al s, 50 - 66
R is H, —-C1-6alkyl or -C3-6cycloalkyl;
R1 is H, or a -C1.galkyl, -C3.gcycloalkyl, ~C1-galkoxy,
-C2.galkenyl, -C3-galkynyl, -C(0)-C1-6alkyl, -C(O)-aryl, —(Cp-6alkyl)-SOn—(C1-

10  galkyl), ~(Co-6alkyl)-SOn—(aryl), phenyl, heteroaryl, or heterocycloCs.7alkyl group,
wherein any of the groups is optionally substituted with 1-3 independent -C1-galkyl,
-C1-6alkoxy, OH, —N(Cop-ealkyl)(Co-6alkyl), -(C0_6a1kyl)—SOn—(C1_6a1ky1), nitro,
CN, =N-0-C1.galkyl, -O-N=C]-galkyl, or halogen substituents;

R2 is absent, H, halogen, —C1-6alkyl, —C3.gcycloalkyl,

15 -C1-galkyl(C3-gcycloalkyl)(C3-6¢ycloalkyl), ~C1-6alkoxy, phenyl, heteroaryl,
heterocycloC3-7alkyl, nitro, CN, =N-0-C1.galkyl, -O-N=C1-6alkyl, -N(Co-
6alkyl)(Co-6alkyl), -NHSOn—(C1-6alkyl), -NHC(0)-C1-galkyl, -NHC(O)-aryl,
-C(0)-C1-galkyl, -C(0)-O-C1-6alkyl, -C1-6alkyl(=N-OH), —~C(N=NOH)C1-6alkyl,
-Co-6alkyl(oxy)C1-6alkyl-phenyl, -SOnNH(Cp-6alkyl), or -(Co-62alkyl)-SOn—(C1-

20 @alkyl), wherein the phenyl, heteroaryl or heterocycloCs.7alkyl is optionally
substituted with halogen, -C1.galkyl, -C1-6alkoxy, hydroxy, -N(Co-6alkyl)(Co-
alkyl), or -C(0)-O-C1-6alkyl, and any alkyl is optionally substituted with 1-6

ARde, the ethyl 1-[3-(1-

independent halogen or ~OH substituents;
nis 0, 1,0r2;
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WO 03/018579 PCT/ CA02/ 01324 WHAT IS CLAIMED I'S: 1. A conpound represented
by Formula (1): RS O0O1 NRRI~NN7 RR6RB-R2 \ 3R 5 (I) or a
phar macewpDa®abiss7accept abl e salt thereof, wherein R is HPCTCABaiRyl or
-C3-6cycloalkyl; RL is H or a -Cil-6alkyl, -C3-6cycloal kyl, -Cl1-6al koxy,
C2- 6al kenyl , -C3-6al kynyl, -C(O -C1-6al kyl, -C(O-aryl,

- (C0-6al kyl )-SOn-(C1- 10 6al kyl), -(C0-6alkyl)-SOn-(aryl), phenyl,
heteroaryl, or heterocycl oC3_ 7a| kyl group, vvherei n any of the groups is

optionally substituted with 1-3 independent - - Cl1- ; OH,
- N( 00- 6alky1) ( C0- 6al RyIi} abseptodl, &Hkﬁ) (§-osetkyl >(§10-651 D(l)i l)a’logﬁntqr 6361 6My '

o O iy I Ly 2980 b iiolofh o, sboent 1

hal ogen,

_Cl- 6al ky! (RE-G63KYHEI0GAKY %%lbéwe Sal kyl ), -Cl-6al koxy, phenyl,
heteroaryl, heterocrd RE3RFanR eavhtindepefdsntly id- X Ilogal, kQZL6alky1

- O N=Cl 6al -N Ky
“NHO(O) 3CL- §¥1@%§1"|"X§’ %%%(@lél@f&gomg&(@@ z?ﬁ Néﬁb%%]‘yﬁ)@%?l@) TPy |
- g%h ﬁﬁ( lé%' (é\ﬁil\y}li( Ql‘%ptlonz@( y bl ed vaial K)‘lihndepeﬁﬁbnﬁhzilbgdr(@%plﬂlkuwwpts- pilnd nyI
- a or
het eroaryl or Ket er o (%gny? 3&&#'1 |p¥n5‘§)4:ﬂ-ona §1¥10%)%¥1V\@?{ 21 rb%%l?ﬁ]yﬁg?gélan
- C1- 6al kyl ,oxaiblylfiaid(hmplyl hhﬂzmiyy th1adhl@1§0y16911 1@@@2@0@} orguidgs| thereqfywhen
- O - O Clfgg kameter@a?ﬁ 61“M atky KyE OQPCB PibAk AR dnfyuilied ivoptiondHp

I ndependent hal ogen or - st
P substituted with 1-6 mdependent' haloatn ~N(Co-6alkyl)(Co-galkyl), -N(C3.
7cycloalkyl)(Co-6alkyl), ~N(C3-7cycloalkyl)(C3-7cycloalkyl), N-heterocycloC4-

7alkyl, -SOn—(C1-62lkyl), ~SOn—(aryl), or ~OH substituents.

2. The compound according to claim 1, or a pharmaceutically
15  acceptable salt thereof, wherein

R2 and R3 are absent; and

R8is H.

3. The compound according to claim 1, or a pharmaceutically
20  acceptable salt thereof, wherein
R8 is phenyl, pyridyl, pyrimidyl, indolyl, quinolinyl, thienyl, pyridonyl,
oxazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, or imidazolyl; or oxides thereof when

R8 is a heteroaryl.

25 4. The compound according to claim 3, or a pharmaceutically
acceptable salt thereof, wherein
R8 is phenyl.

5. The compound according to claim 3, or a pharmaceutically

30  acceptable salt thereof, wherein
R8 is pyridyl, or oxides thereof.
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nis0, 1, or 2; -67 WO 03/018579 PCT/ CA02/01324 R3 is absent, H, OH,

- N( C0- 6al kyl ) (CO- 6al kyl ), hal ogen or Cil-6al kyl, wherein any alkyl is

opti onal I'wogabsisi¢ uted with 1-6 i ndependent hal ogen, OH, ®CT/CA02/01324

- N( C0- 6al kyl ) (CO-6al kyl ) substituents; R4, R5, R6, and R7 each

i ndependently is H, hal ogen, -Cil-6alkyl, 5 -C1-6al koxy, -SOn-(Cl-6alkyl),
nitro, CN, or -N(CO-6al kyl)(C0-6al kyl), and any alkyl is optionally
substituted with 1-6 i ndependent hal ogen or -OH substituents; and R8 is
phenyl, pyridyl, pyrimdyl, indo]yl, quinolinyl, thjenyl, i donyl,
oxazol yl , oxadi azol yl0- Thiramgeynd accpsding 1 £Aip 3, opp Pb%ﬂ%’ﬁ?‘&%ﬁ?’ or oxi des

t her eof whe@cepibld sal@whetegt oaryl; or H -Cl-6al kyl, or -C3-6cycloal kyl, and
any al kyl is opti onalléﬁ/. 10 .%ti t ut edhvvi t{u 1- 6 i ndependent hal ogen,

- N( C0- 6al kyl ) ( CO- 6al *f,q“m?l > QLRGP  00- 6al kyl ),

-N(C3-7cycl oal kyl ) (C3-7cycl oal kyl ), N-heterocycl oC4- 7al kyl,

- SOn- ( CL- 6al kyl ), -SOh--far - . b . : ound
according to claim 19?015}?%&% g?ﬁ%é%%@@%ﬁ%/h&ﬁljg’%%cpgé%% gugeg t thereof,
wher ei n R2 aaerpt#tgde splictherpeentheredhid R8 is H 3. The conpound according to

claim1l1, or a phar rraq@alitsitﬁi@hi,lyor HAdacrerbabl e salt thereof, wherein R8 is
phenyl, pyridyl, pyrimdyl, 1ndolyl, quinolinyl, thienyl, pyridonyl,

oxazol yl, oxadi azolyl, thiazolyl, thiadiazolyl, or imdazolyl; or oxides

t hereof when R8 is & Mateompowld ac2brding ibledaim@ypoa pHaracaceutitaly to cl aim 3,
or ap rmaceutibgal ll% accept able salt thereof, wherein R8 is phenyl. 5.
The corPourfiCELLGF i ghf:o Rlaim3, or a pharmaceutically 30 acceptable
salt thereof, wherei R&B thiwzglyk prgkidesthersef.des t hereof. -68 WO 03/ 018579
PCT/ CA02/ 01324 6. The conpound according to claim 3, or a pharmaceutically

9. The compound according to claim 1, or a pharmaceutically

acceptable salt thereof, wherein
15 R8 is —C3.gcycloalkyl, optionally substituted with 1-6 independent

halogen, -N(Cp-galkyl)(Co-6alkyl), -N(C3-7cycloalkyl)(Cp-6alkyl), ~N(C3-
7cycloalkyl)(C3-7cycloalkyl), N-heterocycloC4.7alkyl, —-SOp—(C1-6alkyl), -SOn~
(aryl), or ~OH substituents.

20 10. The compound according to claim 1, or a pharmaceutically

acceptable salt, wherein
R8 is —C1-galkyl, optionally substituted with 1-6 independent halogen,

—-N(Cp-6alkyl)(Co-galkyl), -N(C3-7cycloalkyl)(Cp-6alkyl), —N(C3.7cycloalkyl)(C3-
7cycloalkyl), N-heterocycloC4-7alkyl, ~SOn—(C1-6alkyl), —SOp—(aryl), or ~OH

25  substituents.

11. The compound according to claim 1, consisting of
N-Isopropyl-1-(3-ethynylphenyl)-1,4-dihydro[1,8]naphthyridin-4-one-
3-carboxamide; or
30 N-Cyclopropyl-1-(3-ethynylphenyl)-1,4-dihydro[ 1,8]naphthyridin-4-
one-3-carboxamide;
or a pharmaceutically acceptable salt thereof.

12. The compound according to claim 1, consisting of
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acceptable salt, wherein R8 is quinolinyl, or oxides thereof. 5 7. The
conpound according to claim3, or a pharnmaceutically acceptable salt

t her eof , wWbaB®Iss7R8 i s thienyl, or oxides thereof. 8. ThePcorpoaaid24
according to claim3, or a pharmaceutically 10 acceptable salt, wherein R8
I's thiazolyl, or oxides thereof. 9. The conpound according to claim1l, or a
phar maceutically acceptable salt thereof, wherein 15 R8 is

-C3-6cycloal kyl, optionally substituted with 1-6 i ndependent hal ogen,

- N( C0- 6al kyl ) ( C0- 6al c37 6al kyl - N( C3-

7c§/cl oal ky?/)%gtS 7C§CIN\;§PR§HP)’ hfé’i{l ﬁ%‘bl&%&@ élfnfr Y 2SOn (Cl- 6al kyl ),

-1 SOn- (arKH)hydﬁf[l%ﬁdpﬁ!h@ﬁHﬂnt&eﬁﬁ -8.caZfdxiideTbe corrpound accor1 di nlgktlo claim
, Oor a arnaceuti c

opt i onal Py subst it ut %P’E"Iﬁ’y[i\?gga[%&% Be3ﬁ¥lmﬂ C&P{Eﬁ]ﬂh%nylchéa y
mgg 6al klydj})yl(dimilsﬂ?ﬂdpmh)’ndmmme3€pﬁdioaamk@d ) ( CO- 6a| kyl7 )I ol

- Cl Oa a

-SOn-(CinaI kylgl C%Hag) X@#@ﬁtﬁ%ﬁlgf&gﬁggﬂeﬂ%ﬁ%@%ﬁﬁfs 11y The conpound

according to claim1, consisting of N-Isopropyl- |
- (3- et hynyl phenyl ) - 1,14 HhdWsthgound hecdthingap Blaliy i irdisingde- 3- car boxani de;

or 30 N-Cycl opropyl -I -(3-eth 8] napht hyri di n- 4-
one- 3- car boxani de; orV OBWﬁﬁéééglpé’éfi W%Ebyegf&%v@ ]szglt thereof. 12. The
(I;(c):_rrr})(c):xnd/ gfig%idcb[Ilil_gzl]liaphmlyﬁdmél-;)?@er@rmanmda)f \ ii V\Dn0|3§ 0181517& hydr o[ 1,

8] naph?ﬁyrl di n-4- oneﬁi@%@@%ﬁ@%‘lw %Zﬁ{ﬂ@%ﬂ E}ﬁe“}’

3-[(4- pyrlaﬂuhyd3e[>118[}Mh y¥idithdHope-Prdachpxianiide; 1, 4 d| hydro[

1, 8] napht hyri di n- 4- oR@13pespyReA8I01 dRido-4-pyridinylethynyl)phenyl]-1,4-

dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-[3-(3-pyridinylethynyl)phenyl]-1,4-
15  dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-[3-(1 -oxido-3-pyridinylethynyl)phenyl] -1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Cyclopropyl-1-[3-(3-pyridinylethynyl)phenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide;
20 N-Cyclopropyl-1-[3-(1-oxido-3-pyridinylethynyl)phenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-[3-(6-amino-3-pyridinylethynyl)phenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-[5-(1-hydroxy-1-methylethyl)-1-oxido-3-
25  pyridinylethynyl]phenyl }-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-[6~(1-hydroxy-1-methylethyl)-3-
pyridinylethynyl]phenyl }-1,4-dihydro[1,8Inaphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-[6-(1-hydroxy-1-methylethyl)-1-oxido-3-
pyridinylethynyl]phenyl }-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide;
30 N-Isopropyl-1-{3-[4-(1-hydroxy-1-methylethyl)-2-
pyridinylethynyl]phenyl}-1,4-dihydro[1,8naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-{3-[5-(1-hydroxy-1-methylethyl)-2-
pyridinylethynyl]phenyl}-1,4-dihydro[1 ,8]naphthyridin-4-one-3-carboxamide;
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5 or a pharmaceutically acceptable salt thereof. 13. The conpound accordi ng
to claiml, consisting of N Isopropyl- | - [3 -(2-pyridinylethynyl)phenyl]
-1, 4- di hworoe/0iss19 8] napht hyri di n- 4- one- 3- car boxam de; 10PCT/CA02/01324

NI sopropyl -1 -[3-(4-pyridinyl ethynyl)phenyl]-1, 4- dihydro]

1, 8] napht hyri di n- 4- one- 3- car boxam de; N-Isopropyl- | -

[ 3- (1- oxi do- 4- pyri di nyl et hynyl ) phenyl] -1,4- dihydro]

1, 8] napht hyri di n- 4- one- 3- car boxam de; N-Isopropyl -

| -[3-(3-pyridinyleth | ) phenyl ].- -1
di hydr o 1. 8] napht hyr ?@%#PEQHE‘&%—'ﬂ%ﬁb‘&ﬁf‘gﬁ’ﬁydE‘,methy]ﬁhyl)'z‘
N sopr 0P| pyichidhymptianyB-pyidibycry 8 nypiyhyrishrestinp-Sicatbaiahnideo |
, 8] napht hyri di n- 4- ong-3-car ' - o (.2
-(3-pyri dinyl et hynyl ) hcgyr‘%&l’f"bp%?gb"@?‘ﬂ?d‘/%&{ﬁﬁ'?‘%@&ah%'1"{"%""3'
] napht hyr i dpymiddnydetbyr§dlpberybix drdibydro[l ,8Inaphthyridin-4-one-3-carboxamide;
N- Cycl opropyl -1 -[ 3- ( 11_0x}1d65: LGl 11-1,4- dihydro 1,
8] napht ﬁyri di n- 4- one-%ﬁé 1rgé%)%g%mlﬁglkgl§g¥l%ﬂﬁﬁmw ] Y [
[ 3- (6- ani rhyirplA:§ laamhyiatdiRy tyAne Pheshexamides o gi hydr of
b (o hydr oxy- Tt Bl CE o e e 2 SOl et hynyl ] pheny!
- (1- hydr.oxy-| - e - 1-.0xi do- . pyridinyl et hyn en
1, 4- di hyoﬁilgréﬁt%ﬁéﬁﬁ%@iﬁ{éﬁﬁ?ﬁ:% 9’9’£8§F1t90xam de; NI sgpr gpyl }/1-{
[ 6- (1- hydr oxy- | - net dnyd phiatmhcenBeallyyaccetitablé sdltthengbf. phenyl 1} -1, 4- di hydr of
8]naﬂ%thyridin-4-one-3-carboxanide; N-Isopropyl- | - { 3 - [6-(1-hydroxy-
-nmet hyl et hyl ) -1-oxi do-3 - pyridinyl ethynyl]phenyl } -1,4-dihydro [ 1, 8
n apht hyridi n- 4- onkk Fhe gomppunshacgpidingto clam Incorsssting | - 1- {
[4- (L hydroxy: |- et Rl B @qisimslebnyldoheny] ) -1, 4- di hydrol
: pyl - 1-
[
8
I
1

: ] napht hyri di n- 4- one- 3- carboxam de N- I sopro

- [ 5- ( 1- hy adiBygrol L. $lag h%ﬂ%?)qnﬁg*w??w%@? hynyl ] phenyl } -1, 4-dihydro [
]

S

napht hyri di n- 4- one-ISopeasybaxBnil dexido-3 QuiNdlia ety BHTsheRGIT/IGA02/ 01324

opr.pyl =., 1- - [6-( 1-hydr oxy 1- thyl)-2 pyridinyl et hynyl ] phenyl
, 4- d]i%hyG‘IhBYdrff%%Hg‘gﬁlﬁw;%l%{giog@ﬁ%%aﬁ%g%boxam' de; N Cyclopropyl- 1- {
- [6-(1-hydroxy- | -orstphareadeptigally-asgéptehde salt thereof.

PWR W= "R~ wR

Z

w—

15. The compound according to claim 1, consisting of
N-Isopropyl-1-(3-{[5-(1-hydroxy-1-methylethyl)thien-2-

20  yllethynyl}phenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide;
or a pharmaceutically acceptable salt thereof.

16. The compound according to claim 1, consisting of

N—Isopropyl-‘l -(3-{[2-(1-hydroxy-1-methylethyl)-1,3-thiazol-5-
25  yllethynyl }phenyl)-1,4-dihydro[1,8]naphthyridin-4-one-3-carboxamide;

or a pharmaceutically acceptable salt thereof.

17. The compound according to claim 1, consisting of
N-Isopropyl-1-[3-(1-hydroxycyclopentyl)ethynylphenyl]-1,4-
30  dihydro[1,8]naphthyridin-4-one-3-carboxamide;
N-Isopropyl-1-[3-(1-hydroxycyclopropyl)ethynylphenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide; or
N-Isopropyl-1-[3-(cyclopropylethynyl)phenyl]-1,4-
dihydro[1,8]naphthyridin-4-one-3-carboxamide;
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pyri di nyl et hynyl ] phenyl }-1,4-di hydro[

1, 8] napht hyri di n- 4- one- 3-car boxam de; 5

1-[3-(1- awodeoBspyri di nyl et hynyl ) phenyl ]1-1, 4 PCT/CA02/01324

di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de; or

1-[3-(1- Oxi do- 3-pyridinyl et hynyl ) phenyl]-1, 4-

di hydro[ 1, 8] napht hyri di n- 4- one- 3-car boxylic acid; or a pharnmaceutically
acceptable salt thereof. 10 14. The conpound according to claim1,
consisting of NI soproéﬁ)ﬁ’hafma@f‘glc(‘lﬁyﬁﬁﬁeﬁ ﬂﬁhii‘ﬂtéflﬁﬁﬂtgl ) phenyl ]-1, 4-

di hydr o[ 1, 8] napht hyri di n- 4- one- 3- carboxanlde or N-lsopropyl- | -

3-(1-oxido-3 -quinoli t hynyl en di hyd '

[1, 8]( napht hyri di ﬁ 4- onel%h‘gﬁtc%’a‘\éﬁwcg n%togﬂi%{%gé@h?l%giﬁo?%/ accept abl e salt
t her eof . 15 The corrp@Mvdpﬁxpgle{!Bm@—htydromlya ﬂm?ylhﬁoﬂsinyt)ph@yq}il A- ] I

N-1so ro t n-2- 20 t
}phen;F/)I )2 glr’é’ﬁFﬂJLﬁl@&Taf%%‘]yﬂéﬁﬁfﬂﬁ? ?acneDoﬁxgﬁe g Z:ar Ingam de; yo]r ea yn

plha_r maclzeutl calylﬁi/ acc;ﬂfm-igggpmpyl-1{[]lhéﬁiégﬂtox&@-mmlb@bmmubghmdeh@f ng to
clam OBfdyatdr1s h ORLREY! carbo

2-( 1- hydr o PrGRSHTAPS a0y 25 yl]eth
| ohenyl )~ 14 di hydr of I*iI@pﬁZpshH{)%eru %I@m@3$>éa%>§&§qmw@romhﬂ)but-l-

phar maceut Gl anAgnept athardtAbinbherain+ bie SAfRARRUN 2ccording to

claim1,
[3-(1- thr oxycycl ope ntl\{rﬁs)oéfor?yﬁ%[gﬁéﬁ)}’fiﬂoxi‘?’ﬂh@@lbm 1-ynyDphenyl]-1,4-
di hydr o[ 1, 8hambd[n\8habh ﬁdmrmoﬁe@afamamdbe

N- | l-1-[3-(1-h h h hyd

8] napht hyr i di n- 2 onﬁ%%ééqpé@ii% B s oA Dhyhpentiy- £ "

NI | dihyldBe 4bh ofl, 4 di hyd

[1, Z]Og;gﬁ%/hyr |y(ktli| n[(l@uﬁph%nﬂm}-og fg@t%d?bf;;g? X@@%é%ﬁr Ohgg,;lll']/ £402/ 01324 or
a pharmaceutically accep a%? g ? %ereo e ﬁgou dccording to
cl ai m 115 cod#iysiro[h@lesphthiyridinedpopPtcartioxamide;

- [ 3- (3- hydr oxy- 3- met hyj; BithadnatByidaR) G8dEptablelsaft-thereof.

19. A pharmaceutical composition comprising
a therapeutically effective amount of the compound accordmg to

20  any one of claims 1 to 18, ora pharmaceutically acceptable salt thereof; and
a pharmaceutically acceptable carrier.

20. The pharmaceutical composition according to claim 19, further
comprising a Leukotriene receptor antagonist, a Leukotriene biosynthesis inhibitor, an
25  M2/M3 antagonist, a corticosteroid, an H1 receptor antagonist or a beta 2

adrenoceptor agonist.

21. The pharmaceutical composition according to claim 19, further
comprising a COX-2 selective inhibitor, a statin, or an NSAID.
30
22. A method of treatment or prevention of asthma; chronic
bronchitis; chronic obstructive pulmonary disease; adult respiratory distress
syndrome; infant respiratory distress syndrome; cough; chronic obstructive pulmonary
disease in animals; adult respiratory distress syndrome; ulcerative colitis; Crohn’s
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5 di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de;

N- Cycl opropyl -1 -[ 3-(3- hydroxy- 3-net hyl but - 1-ynyl ) phenyl ] -1, 4- di hydro[ 1,
8] napht hywpDdB18570ne- 3- car boxam de; N-Isopropyl-1- 1 PCT/CA02/01324
3-[4,4,4-trifluoro-3-hydroxy-3-(trifluoronethyl)but-1- ynyl]phenyl

}-1,4-di hydro[ 1, 8]tiaphthyridin-4-one-3-carboxam de; 10

N- I sopropyl - | -[ 3- (3- hydr oxy- 3- phenyl but - 1-ynyl ) phenyl ] -1, 4- dihydro [ 1, 8]
napht hyri di n- 4- one- 3- car boxam de; N-1 sopropyl '

| -[3-(3- 3 t hyl t-1-
1, 3[3] ngph? hm)gl?si%a?en %%1@ 100 0 ég%ﬁ%%?ﬂgr%g elﬁ &/n(g% Qxy \%a? nduced sepsis or
| -[3-(3- amsapthskmthWnﬂe’rmmshydy Ila)rphﬁwcbr]oolucmhm‘ses spmal cord trauma; head

di hydro[ 1, ?@gﬂ{) Iﬁ%ﬂ%fg&q{f rfhffﬁfgﬂﬁm% ﬁﬁﬁbﬁéa@ﬁ% infiry B PRAARCHLLGA! | Y

accept abl e E)Q”ar maceut | cal rrp03| tion conprising a
t her apeut i @athrifisishewnatpideardimpisirin bsmgép@r&}yﬂia&rmte&é%rﬂéﬁ Hlamgmatiqn; 8hy one

of claigs Ly Eo%rQeSme&ﬁtea cﬂf@ﬁid&@@@&éghﬂéﬂwo@%‘rﬂ@’iﬁﬁ me%btoftahﬁmaémngmd a

pharmaceuti Cally ac e carrier ceut i nposi tion
accor di ng t’éeféll’%‘i“ﬁ?lib&%q’cﬂ?’ ¢ H‘@Puntc%ﬂo@ﬂﬁc ’e?aﬁ%ﬁfg‘gc?‘rvfe QWQ“P 8@%‘?

ant agoni st coghpbehdk addotdingtoxlgigy hohe phamaoduticall pacceptable 251t MetddB. ant agoni st ,
a corticosteroid, an Hl receptor antagonist or a beta 2 adrenoceptor
agoni st. 21. The pharnaceutical conposition according to claim19, further
conprising a COX-2 sél3echimethodrifitisatrannt ompreveittion, of gHergie thapipallemico2. A

met hod ,gf tcrogﬁllkmhs Qos dﬁ’iﬁ@%ﬁé‘gfaﬁﬂlo%a BsibdFRosi€ REORAIGestdogRChi ti s, chroni c

obstructl ve nonary ase respir tor di st{ess B%/ dr orre i nf ant

r espi r at or \Rtharesclesess, soneaiusion injepiRfihe ByPeRitY pRig &tomEule

di lsease in \@E{laﬂr@bfﬁun@iﬂtﬁé cﬁdh%ﬁlart@ér@phﬂnﬂﬂeﬁdcﬁeﬁi)r%‘yﬁdvam howi disgasd,i ve
colitis; Crohn

VO 0 / PCT/ CA02/ 01324 hyper secretion
of gastric CQBPHLSI“&JE? PP 8?? TR, ﬂng&t{] P%qtlcflﬁ%ﬁféecgwg g%s%lgfét 01?'/29 septic
shock; endgiroptiydacsioaliskeffdcine amours, oﬁthcabmpoumi deoordigrg toshiimal orgor d t r aum;
head ig] ur ,a{lﬁgé,émg‘}qﬂl ép@iﬂl bR pain; reperfusion injury of the

r eu

brai n; "psort mat oi' d arthrltls ankyl osi ng spondylitis;
osteoarthritis; |nflammt|on

24. A method of treatment or prevention of depression, memory
impairment, monopolar depression, Parkinson disease, Alzheimer’s disease, acute and
chronic multiple sclerosis, psoriasis, benign or malignant proliferative skin diseases,

20  atopic dermatitis, urticaria, cancer, tumor growth or 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.
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5 cytoki ne-nmedi ated chronic tissue degeneration conprising the step of
adm nistering a therapeutically effective anount, or a prophylactically
ef fecti vewarmmsys of the conmpound according to claim1 oPCa/CA02/01324
pharmaceutically acceptable salt thereof. 23. A nethod of treatnent or .
prevention of allergic rhinitis, allergic 10 conjunctivitis, eosinophilic
granul oma, osteoporosis, arterial restenosis, atherosclerosis, reperfusion
injury of the nyocardi um chronic gl onerul onephritis, vernal
conjunctivitis, cachexi ajsetofaksppaint of enyeede diitlaims 1 gr B, br ¥er sus host

di sease, conprising the step OE agtm nt'bsteri a thereﬁ eutically effective
anmount , oPharmagewlisally ageeptable pajt thgreele o {204 re of @ Mefiealgd8lind accor di ng
to clai m Ledfnedt dSrBRATIRELMH JileRh 3 seceapiabhen $RLB, éifpar eof . 24. A net hod
of treatnent or prevention of depression, nmenory inpairnent, nonopolar
depression, Parkinson disease, Al zheiner's disease, acute and chronic

mul tiple sclerosis, 2®sor iAspBPouBdaf §iy B ohalaighhif I13P0? i ferati ve skin

di seases, ;2035 ORicGn &'Jc@?t%l& badt thétbdf 16RfdeBs a PRPGRbdicdibtAR4 RhBWLA OF _
cancerous it nvasion of normal tissues, conprising the step of adm nistering
a therapeutically effective anount, or a prophylactically effective
amount, of the conpdund Wecdrdpmppung of i awe pf elaing 1 i9HEr Fdceutical |y

accept abl foapis 1324k e of a
conpound g’ih g%lna;ce%fralgﬁ}g%c%qt%ﬁ?%%@e?%/ﬂ%,ﬁéﬁ% ag%ﬁmgut i cgfllggmgﬁc%ept abl e
sal t t her eefited imcléims 28p2fudrddt ure of a nedi cament for treatnment or
prevention of an ailnment as set forth in claim?22, 23, or 24. 26. A
conmpound of any one of clains 1 to 18, or a pharnaceutically acceptable
salt thereof for uses.as A phbpaplietirastdcnbibgordplianhidsitiat com@Fitiolse of a

conpound of any. one of cl|ai .0 18, or. a.oharma i cal ept abl e

sal t ther &GFEPIFRE f’ﬂécctept@gﬁﬁgastpﬁ%%esﬁ?%ﬁ?eﬁp}l’ %H& amgﬁﬁgﬁaﬁéﬁlpwr}%?t ed in

cl ai s 22,an23n06f A4imsA80 18, phohphedéarbléy aseptdble it theeof. phar maceuti cal
conposition conprising an acceptabl e phosphodi esterase-4 inhibiting anount

of a compound of any one of clains 1 to 18, or a pharmaceutically
acceptable salt thereof. -74
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