WD 02/ 30931 PCT/ US01/ 42564 12 April 2005 TITLE OF THE | NVENTI ON AZA- AND
POLYAZA- NAPHTHALENYL CARBOXAM DES USEFUL AS HIV | NTEGRASE | NHI BI TORS 5
FI ELD OF YEO¥3®ANTI ON The present invention is directed tRCBESM/4a5%d
pol yaza- napht hal enyl carboxami des and pharmaceutically acceptable salts
thereof, their synthesis, and their wuse as inhibitors of the tdAfil ®joggr ase
enzynme. The conpounds of the present invention include 7-(N-substituted
car boxam do) - 8- hydr oxy- 1, 6- napht hyri di nes, and 10 qui noxal i nes. The
conpounds an.& har maceutically acceptable salts-thereof of the present
i nvention ar H@Mﬁﬁ@@ﬁ ng or treating infection by HV and for

treating Al D&ZABAWAQE NHEHENTNON ERRACEAMAPERUSSE 'Emlirﬁﬂ huran
i mmunodefi ci ﬁ*ﬁlﬁ% E:ﬁ\ré &_ﬁéﬁ g,z, the etiol ogical agent of the conplex

di sease that & % Q&Pve destruction of the inmune system

(acqui red i mune deficiency syndrone; AlIDS) and -degeneration of the
central d i stem This virus was previously known as
LAV, HTL Ilgﬁ%ﬁeﬁﬁmw eature of retrovirus 20 replication .is the
i nsertion by virally- efibopesent itvegtios s difecipd ov hralanddBlyard-gaphftalenfost cel |
genone, a r eguhheakigt

nonocytoi d cell's. | ntsgé?lr t on%le{sﬁ‘ggniyfag%/égﬁgé &%%er%% WS%”E@‘RFW @5&%5 in
three st eps“sca?éé’étﬁ]ﬁ‘lt%fs ot the HivVatsiezrasg eheop: of lkd ecompvptiest the preseitr al  DNA

sequences; ﬁivemycaﬁﬁclqﬂev -SRUSHBREIHRIx Ahm- i jjnear
provi ral m oval :;Nm ni agq the rec %rs}?éig%xyt %—I@%P%dingg H%e
proviral ay :@?Fsag@?ﬁ Frouy ?Fh{ﬂlagf‘acteﬁgc b{s%CC?Pé?@%P‘al?ﬁi-th@?"ﬂfﬂféhef ourth
step in the premeasenti@pakusafyhfonpsiventife ortthating sifbétRntbydaDY aftss, be
acconpl i shed, by ¢ elfyd ar enzynes. Nucl eotide sequencing of H'V shows the
presence of a poiF gené in one open reading frame [Ratner, L. et al..,

Nat ure, 313, 277(1985)]. Amino acid 30 sequence honol ogy provides evidence
that the pO'BA@Q@@@@@WWﬁEW@!}?ﬁ anscriptase, integrase and an H'V
protease, | Toh, H et al., ENMBO J. 67 (1985); Power, MD. et al.

Sci ence, 1231, 1567 (1gée7tfomlarqe31gnatﬁﬂh@ﬂaraxmmun@daﬁp@ncym(}mes( 1987)].
Al three entyraslogREadRaeHt B CURpleR dRBaRIBRMIAHes R b ive degﬁﬁdti%ﬂt' on- of

HV. of the immune system (acquired immune deficiency syndrome; AIDS) and
degeneration of the cenfral and peripheral nervous system. This virus was ,
previously known as LAV, HTLV-IIL, or ARV. A common feature of retrovirig =~

- 20 replication is the insertion by virally—encoded integrase of proviral DNA into the
host cell genome, a requlred step in HIV replication in human T- -lymphoid and
monocytoid cells. Inteorauon is believed to be mediated by integrase in three
steps: ‘assembly of a stable nucleoprotem complex with viral DNA sequences;

_ cleavage of two nucleotides from the 3’ termini of the linear prov1ral DNA;

25  covalent joining of the recessed 3° OH termini of the proviral DNA ata staggered '
cut made at the host target site. The fourth step in the process, repair synthes1s of
the resultant gap, may be accomplished by cellular enzymes.

Nucleotide sequencing of HIV shows the presence of a pol gene in
one open reading frame [Ratner, L. et al., Natuze, 313, 277(1985)]. Amino acid
30 sequence homology provides evidence that the pol sequence eneodes reverse |
_ transcriptase, integrase and an HIV protease [Toh, H. et al., EMBO J. 4,1267
(1985); Power, M.D. et al., Science, 231, 1567 (1986); Pear], LH. et al., Nature,
329,351 (1987)]. All three enzymes have been shown to be essentxal forthe '
replication of HIV. '




1 WO 02/30931 It is known that sone antiviral conpounds which act as
inhibitors of HV replication are effective agents in the treatnent of

Al DS and simlar diseases, including reverse transcriptase i nhi bi tors such
as azi dotWQHV%BE (AZT) and efavirenz and prot ease i nhbi F&TE Y ERS:

I ndi navir and nelfinavir. The 5 conpounds of this invention aregAnghgé.%tors
of HVintegrase and inhibitors of HV replication. The inhibition of
integrase in vitro and HH'V replication in cells is a direct result of
inhibiting the strand transfer reaction catal yzed by the r ecombi nant

integrase in vitroin HV infected cells, The r advant age of the
present invention is MhisgmoyndhasomeantiyEplson Hn aFtrﬁse‘glPé’é Sand HV

replication. ofli@r\fffb@hmioh% éf@:dh@f:@.g@ﬂ@ﬂﬁhaheam{entﬂﬁﬁﬂBShn@&n’ﬁBﬁ kgr ound:

Chem cal ‘Abst.racts. i scl oses.t.he prepar atlo ro -
6 hytr oy 1 GEASs s e naEoRPrT Rre uhh 3 2 ey Rl B EL D onai ng
met hyl est e:{nd dPGTfel5aid gidbade inhBitdgrsith 208inDeirwed nelfinsviradhe No. 97 048296

s an aby ragt, Ol RARRGnARLE SACHHinkEr AR AL AlLe uﬁﬁf}f?&?é

abstract di SCC| Ses cer al n erocy C IC Ccar oxam rirvatil ves
derivati ves wpkcasiand The mheblt;e@bﬁint%aaean Nitka andiERe eapbieation inteels isar s N-

E fr |5 . Ib Iuir o matlFleC geglélrt] 2{/ nh1b1t1ng the strand transfer react10n catalyzed by the recombm ant

- 1-"oxo0- rol i di no- 3-
i soqui nol i nén%%éﬁhﬁﬁ“&én ;H;Vg Fefllcéﬁlff il ?hwaerF‘H%‘Hi"%@BE%g@%e‘Hl scl oses
certain qui nﬂkzbrﬂﬁnd@higﬁgispwﬁc\iﬁmsmohr(blﬂmmmtegfhsuaﬁ@mrre@nﬁﬁ@mel ial growth

fact f di scl t th di
dor i vaiiVbs: T o Exant BUCWTERTTRRS BEIdrila)  GRCEPRIS pr opar at i ons
of 2-acet arri do- 5- ( 2- fIGhmmcﬂfhlysuhraoasy\lmBﬁélﬂiﬁldaanldsemm)epte[&mmpwﬁyﬂﬂojbﬂe and

2-am no-5 - ihgses&i q]n%%ﬂ{ﬁf& e %Efnggl?cné 1%&1912&6%0&112@(9:’3} SdatgNBeth

99/ 32450 di sc yqui nol’I ne car boxam de vat 1ves i ch
are proposedestasr use in treating herpes virus infections.. WD 98/11073

di scl oses 8- hydroxyqui pelidARABSRAR NRDT-BRS298sGh a85eact Bf DRaRRPubREedSE | N
treating, herpes virus_infect THE. | NVE O\I The .present

i on
i nventi ok’ i sAgpicEpPRaior 88%\%5 iéeab%t%lm gertain hetemcyc ic carboxamide

- derivatives. The derivatives are said to be useful as tachykinin teceptor inhibitors. N-
(3,5- b1s(tuﬂuoromethyl)benzy1 1,2- d1hydro—N 2- dunethyl—l—0xo—4—pynohd1no—3—
- isoquinoline carboxamide is spemﬁcally disclosed.
WO 98/13350 discloses certain quinoline denvatlves which 1nh1b1t
20 vascular endothelial growth factor. The reference also discloses certain 1,8—
| naphthryidine dezivatives;'i.e., Examples 53 and 54 respecti'v_el'y describe pr_eparatiens
of 2-acetamido-5-(2-fluoro-5-hydroxy-4-methylanilino)-1,8-naphthyridine and '
' 2-amjno-5?(2~fluoro—5-’hydrexy-4-rﬁethy1aniliﬁo)—1 S-naphthyn'dine .
wO 99/32450 chscloses 4- hydroxyqumolme-2 -carboxamide
25 derivatives which are proposed for use in treating herpes virus infections.
WO 98/11073 discloses S-hydroxyqumohne—’?'carboxarmdes which are
proposed for use 111 treating herpes vn'us infections.

SUIV[MARY OF THE H\iVENTION _
30 The present 1nvent10n is directed to novel aza- and polyaza-
“naphthaleny! carboxamides. These compounds are useful in the inhibition of HIV
integrase, the prevention of infection by HIV, the treatment of infection by HIV and
in the prevention, treatment, and delay in the onset of AIDS and/or ARC, either as
compounds or their pharmaceutically acceptable salts or hydrates .(When appi'opriete),



napht hal enyl carboxam des. These conpounds are useful in the inhibition of
H'V integrase, the prevention of infection by HV, the treatnent of

i nf ectﬂyt'i’g“r}?“ﬁllv and in the prevention, treatment, and BEFEJO¥HR5¢he onset
of AIDS and/or ARC, either ‘as conpounds or their pharmaceuti Q%M)Mzoos
acceptabl e salts or hydrates (when appropriate), -2 W 02/3093

PCT/ US01/ 42564 12 April 2005 or as pharnaceutical conposition ingredients,
whet her or not in combination with other H V/AIDS antiviral s
anti-infective n dul at ors, i bi ot| CS Or vaccines.

parti cul arfiy2s @P?@Pt‘%ﬁggg@f’o%‘fmfﬁ@ YUY hethRy on PR CBW@W‘H@% “3‘hcorrpound
of For mul aothér)IH\QZ\INS\MmaK/EHI@, aftiigfeb@ves, $mﬁﬂ.1n@410d@lratc(r$ )anﬁtb@uéhgire bond; 15.
(i) - i.S .0 feigt ut e subst it uent s

i ndependez'%alcé/mgﬁl %@%%B“PF@H‘{W hagﬁrét?/o 3 coﬁélgrfcs VFmﬁ% 86)é’r‘fies AGqmpogad 4

al kyl, -O diFomaldd):, - CO2CH3, CO2CH2- phenyl , phenyl benzyl, -(CH2)1-20H,
-CI—|(O—|)--ph'ényI ,. and -CH(NH2).-phenyl; (iil) -(CHZ)O-l-CI—I:CI—I-(CHZ)-, whi ch
is optionally substituted 2@*with 1 or 2 subsjituents independently

sel ected fromthe group,congi sting. of hal ogQI -CH, -C-4 al kyl, and
-0-C1-4 alkyl; . (iv) M8 ‘ il 2p05 @H2)0 2 , wherein u
and v are each integers i.ng\a val 0 4, provided that the
sumof u+vis 1, 2, 3 ;

wherein

Als | , | - |
Q,@,',,d{',

L is

10

. @ a smgle bond:;

15 7 @) «(CH2)1-3-, which is optlonally substituted with 1 or 2
substituents independently selected from the group consisting of halogen, -OH, -C1.4
alkyl -0-C1.4 alkyl, -COQCH?,, —COQCHQ -phenyl, phenyl, benzyl, -(CH2)1.20H,
-CH(OH)-phenyl, and -CH(NH2)-phenyl; | -

(iii) ~(CH2)0 1- CH-CI-L(CHQ)- Wthh is optionally subst1tuted

20 with 1 or 2 substituents independently selected from the group con31stmg of halogen,
—OH -C1-4 alkyl, and -O- C1-4 alkyl | o

Gv)



(v) a heteroatomcontaining chain which is -N(Ra)-(CH2)1--2-,

CH2- OC(=0) - CHz-, or -CH,?-C(=0 O CH2-; Z1 is Nor GC@@B; @@ and B are as
definedin%E) (i1i) as follows: 10(i)@ is (1)-H, (2)-Cl-4 alkyl,

. (3) - Cl1- V9 699éhl kyl, (4)-0-Cl-4 alkyl, 15(5)-0-Cl-4 fl ud’ﬂaéwsaylnzaﬂ 6) hal o,
(7)-CN, (8)-C1-4 al kyI ORa, (9)-(CH2)O0- ZC( =0 Ra, 20(10) - (CH2) Orp2Af:¥dps -
(11)-(CH2)0-2SRa, (12)-N(Ra)2, (13)-Cl14 al kyl -N(Ra)2,
(14)-(CH2)0-2C(=O N(Ra) 2, 25(15)-G C1-6 al kyl-(=O N(Ra)2, wherein Gis O,
S, N(Ra), or N(SQ2Ra), (16)N(Ra)-C(Ra)=0, (17)-(CH2)1-3-N(Ra)-C(Ra)=0
(18)-C(=0)-N(Ra)-(CH2)1-3_[C(=0 10 _1- N(/Ra) 2, 30 (19)-C(=O -N(Ra)-C1-4 al kyl
substituted with 1 or 2 -ORa, (20)- 2 Ra) SO2Ra, WO 02/ 30931 .
PCT/ US01/ 42564 12 April 2005 H 2 ( 0(225)

_ _ . v wherem u and v are
each integers having a value of from 0 to 4, provided that the sum ofu+vis 1, 2,3 or
4;0r

(v} a heteroatom—coﬂtaining chain which is -N(R®)-(CH2)1.2
5  -CH2-0C(=0)-CHj-, or -CH2-C(=0)O-CH2-;

Z1is N or C-Q3;

. Q2 and Q3 are as defined in (i) or (ii) as follows:
10 i Q2is |
| O K
@) -Crqalkyl,
3 -C1-4 fluoroalkyl,
@)  -0-Cy-4 dlkyl,

15 | (5)  -O-CJ-4 fluoroalkyl,
| @)  halo,
M <N,

(&  -Ci4alkyl-ORa,
®  «(CH2)0-2C(E=O)R2,

20 - - (10)  -(CH2)0-2CO2R2,
© (an ACHppaSR:, - o
12 N®y, a

(13} -Ci4 alkyl -N(Ra)2,
. (14)  -(CH2)0-2C(=0)N{R3)2, :
25 1% -G-Ci6 alkyl—C(-zO)N(Ra)z, wherem Gis O, S, N(R®), or
S : N(SO2Ra),

(16) -N(R3)-C(Ra)=0,
(17)  -(CH2)1-3-NR2-C(R2)=0,
(18) -C(=0)-N(Ra)-(CH2)1-3-[C(=0)]0-1-N(R2)2,

30 4 19 . -C(—O) N(Ra)-Cj.4 alkyl substxtuted with 1 or 2 -ORa,
(20) -SO7R2,
21y -NER2)SO2R2,



(26) (27) (28) -C2-4 alkenyl, -C2-4 alkynyl-C(= O N(Ra)2, -C2-3 alkynyl,
'CuC- CH2N(Ra) 2 -C=C-CH2CORa -C=C CH2SRa -C=C CH2SO2Ra NRa NAN(Ra)2 - (29)
RRa N, ®90¥3031 NRa 10 .(31) N(Ra)-Cl-4 al kyl-SRa, (32)pci($Raj2%i-4
al kyl -ORa, (33) -N(Ra)-Cl4 al kYl _N(Ra)2,. (34) N(Ra)-Cl1-4
al kyl N(Ra)-C(Ra)=0,  (35) -N(Ra)-CO-4 al kyI EC(=0] 1- 2N(Ra) 2, 12],@,,,(2%@%
.-N(Ra)-Cl1-4 al kyl -CQ2Ra, (37) -N(Ra)C(=O) N(Ra)-C1-4 al kyl-C(=0O N(Ra) 2, .
(38) -N(Ra)C(= O-CL1..4 alkyl-N(Ra)2, (39) N(Ra)-S02-N(Ra)2, (40) -Rk, 20
(41) -C14 al kyl substléuted with Rk, (42) -Cl-4 fluoroalkyl substituted
with R, (43) -C2-5 alfenytCRealkeash --C2-5 al kynyl -Rk, (45) -O Rk, 25
(46) -o0-cl-4 al kyl -RK, (23§ 47)cz_§@@eﬂy1EﬁgQ,_d)4I$QRa)§(O)n Cl-4 al kyl -Rk, (49)

-0-Cl -4 al kyl ORk, (24 -Co23 alkynyl,
@s) C=C-CHN®Y,
5 26y ~—C=C—CHOR®
@7y ~——C=C—CHSR®
8y ~—C=C—CHSOR®

"
| \Na N(R?),
(29) R ' .
29) e
N._
| "OH
(30) NR® |
10 (31) -N(R2)-C]4 alkyl-SRa,

(32) -N(R&)-C1.4 alkyl-ORa,
(33)  -N(R2)-Cy.4 alkyl-NRa),
(34)  -N(R)-Cj_q alkyl-N(R2)-CR#)=O,
(3% NRY-Co-4 alkyl-{C(=0)11-2NRa),
15 © (36) -N(R2)-C]-4 alkyl-CO2Ra, |
37 -NRAC(=OINR?)-C14 alkyl-C(=0)N(Ra),
(38) -NRHC(=0)-C1-4 alkyl-NRA), |
(39)  -N(R2)-SO2-NRay,
@0) Rk, . |
20 (41) -C1.4 alkyl substituted with R,
(42)  -C1-4 fluoroalkyl substituted with RK,
@43) -Co.5 alkenyl-RK, |
(44)  -Cp-5 alkynyl-RK,
o (45)  -O-RK,
25 46) -O-C1-4 alkyl-Rk S
47)  -S(O}p-RkK, - T
48)  -S(O)p-C1-4 alkyl-Rk,
(49) -O-C1.4 alkyl-ORK,
(50)  -0-C1-4 alkyl-O-Cj.4 alkyl-RK,
30 (51)  -0-Cj4 alkyl-S(O)nRE,

-5-



(50) -O0-d4 aIkyI OC14aIkyI Rk, 30 (51) -O- Q-4 alkyl-S(OnRk, 12 April

2005 10 15 (53) -N(RO-d -4 al kyl substituted with one or two Rt groups,
(54) -N(RO)-CA -4"al kyl -ORk, (55) -C(=0 _Rk, (56) -C(ONRa) Rk, (57)
-N(Ra) C(=O - Rk, (58) C(=O N(Ra)-Cl..4 alkyl-Rk, or (59) -N(Ra)-CO 4

al kyl-S(QnRk; @B is (1). (2) (3). (4 (5 (6) (7) (S)12AR2005 -

-Cl-4 alkyl, -Cl-4 fluoroalkyl, -OCl-4 alkyl, -0OC 1-4" fluoroalkyl,
hal o selected from-F, -d, and -Br, --CN, C 1-4 alkyl-ORa, or -Cl-4 aIkyI
substituted with Rk; or . . 20 (ii) alternatively, @ and @B together with

t he carbon atons to which they are attached and the fused ring carbon atom
attached therebetween forma 5- or 6-nenbered nonocyclic heterocycle,

wherein the heterocyctﬁ)commq$ﬂ4%kﬁ substituted with one or two Rk K groups,
(54) -N(RC)-Cj.4alkyl- ORk ,
- (55 -CEOMRK
5 . (56) -CONRa)-RK,
. (5T) -N(Ra)C(._o).Rk
(58) - -C(=O)N(R2)-C]-4 alkyl-RK, or
(59) | _-N(Ra)-Co4'é11;y1LS(0)an;' |

- W L o SR
@ -Cr4alkyl, o : '

‘(3). -Cig ﬂuo'réralkjl,
@) - -0-Cp4alkyl,

15 - (® -O-Ci4flucroalkyl,
o (6) . halo selected from'-F -Cl, and -Br,
(M -CN,

(8? .'-C1.4 alkyl—ORa or
N ®  -Cia a]ky] subsumted with Rk;or
- 20 ' :
| (ii) altemahvely, Q2 and Q3 together with the carbon atoms to
which they are attached and the fused ring carbon atom attached therebetween form a
5- or 6-membered monocychc heterocycle wherein the heterocycle contains 1 or2
heteroatoms selected from mtrogen, oxygen and sulfur, and wherein the heterocycle is
25  optionally substituted with from 1 to 3 substxtuents mdcpendently selected from
(1) Cr4alkyl,
(2) -C1-4 fluoroalkyl,
-3 -0-Cy4 alkyl,
@ -0-C1.4 fluoroalkyl, -
30 : (>)  halo, -
| . CN,
R Q) -C1-4 alkyl-ORa,
‘®  -Ci-4alkyl-S(O}RA,
©  -Clqgalkyl-NRayp,



het er oat ons sel ected from nitrogen, oxygen and sul fur, -and wherein the -
het erocycle is 25 optionally substituted with from 1l to 3 substituents.
i ndependeMA438Blected from (1) -Cl-4 alkyl, 30 .(2) (3PCTUHIHI®) (6)
(7) (8) (9) -C1-4 fluoroalkyl, -0-Cl..4 alkyl, -0OC1,4 fluoroalkyl,
halo, -CN,° -Cl-4. alkyl-ORa, -Cl-4 alkyl-S(OnRa, -Cl-4 alkyp 2,6 -
WO 02/30931 PCT/ US01/ 42564 12 April 2005 (11) -Cl-4 al kyl-C(=0 -N(Ra) 2,
(12) . -C 1-4 alkyl-CQ2Ra, (13) oxo, (14) -Rk, and (15) -Ci1-4 al kyl

substituted wi th Rk; is: (1)-H, 2)-Cl-4 alkyl, 10"(3)-Cl-4
f1 uoroal kyl, (4)-0-Cl- i kgﬁil,-ﬁl e@yl-%%): &Pgor oal kyl ,
| (12). -C1-4alkyl-CO2R®,

(13) oxo, o _
(4 -Rkand o
5 (15)  -Cjp.-4 alky! substituted with Rk;
'Q4 is:
(GO I < 8
- (2)  -Cy-4alkyl,
10 3) -Ci4 ﬂuoroalkyi,

(4)  -0-Cy.4alkyl,
(5) . -0-C1-4 fluoroalkyl,
- (6)  halo selected from -F, -Cl, and -Br, -
) (7) V”CN > |
: .15 B C) -C1-6 alkyl-ORa,
(9 NEap,or
(10) -Ci-6 alkyl -N(Ra)p;

. each of R] and R2 is independently: -
20 @ " -
@ -Clgalkyl,
| 3] C14 ﬂuoroalkjll,
4)  -0-Cy-4 akkyl,
(5)  -0-Cj-4 fluoroalkyl,

25 N 6) -0H,
() . halo,
® -CN, -

(9)  -Cl-4 alkyl-ORa,
E (10)  -(CH2)0-2C(=0)R3, _ -
30 . (11) -(CHp)o.2COsR3, | T
| (12) -(CH2)p-2SR4, S

(13)  -NEay,

(14)  -C14 alkyl NRay,

(15)  ~(CH2)0-2C(=0)NR2)2,



(6)hal'o selected from-F, -d, anld -Br, (7)-CN, 15(8)-C1l-6 al kyl - ORa,

(9)-N(Ra)2, or (10)-Ci1-6 alkyl N(Ra)2; each of RL and R2 ‘is.independently:
.20(1)-H, éZ)-Cl-4 al kyl, (3)-Ci1-4 fluoroal kyl, (4)-0-Cl1-4 alkyl, (5)-0-C
1-4 1 uor'SQIRNI93125(6) - OH, (7)hal o, (8)-CN, (9)-Cl-4 al kyPCEHAS1/42564

(10) - (CH2) 0- 2¢(=0) Ra, 30(11)-(CH2) 0- 2C02Ra, (12)-(CH2)0-2SRa, {51y ddga) 2, .
(14)-d -4 alkyl N(Ra)2, (15)-(CH2)0-2C(=O N(Ra)2, WO 02/30931

PCT/ USO01/ 42564 12 April 2005 (16)-Cl-4 al kyl-N(Ra)-C(Ra)=0, (17)-SQ2Ra,
(18)-N(Ra) SO2Ra, (19)-0OCl--4 alkyl ORa, 5(20)-0O Cl-4 al kyl - SRa,

kYl Sra, (o) N Gl IR O R s) - Fy . 14 ol Kyl NURa) 2.
(26)- N(Ra) - C1- 4 afiRyl - SOB®RE: - C( Ra) =0, (27) - RK,
- (18) -NR2)SO2R2, . o
| (19) -O-C7-4 alkyl-OR#, -
5 (20) -0-C1.-4 alkyl-SRa,
(1) -O-C1-4 alkyl-NH-CO2Ra,.
(22) -O-C2.4 alkyl-N(R2)y,
(23) -N(R&)-C1.4 alkyl-SRa,
(24) -N(R&)-Cj.4 alkyl-ORa,

10 (25) NR-ClqakylNRY2,
- @6)  NR®)-C14alkyl-NRY)-CR=O,
27y Rk, '

(28)  -Ci_4 alkyl substituted with 1 or 2 Rk groups, |
(29) . -Ci.4 fluoroalkyl substituted with 1 or 2 RK groups,
15 . (30) -O-RK, - |
(31 -0-C1qalkyl-RK,
(32) -S(O)-RK,
(33) -S(O)p-C1-4alkyl-RK,
(34) -0-Cp4alkyl-ORkK,
20 - (35) ° -0-C1-4 alkyl-0-C14 alkyl-RE,
(36)  -0-C1-4 alkyl-S(O)4RK, or
(37 -Co-4 alkyl- NRD)(RK);

each of R3 and R4 is independently

25 @ -H

(2)  halo,

@) -CN,

) . -OH,

()  Cirgalkyl, ,
30 ~ (6) Ci-4fuoroalkyl, )

() ~O-Cr4 alkyl, _
(8) - -O-C1-4 fluoroalkyl, .
®  -Ci14alkyl-ORa,
(10) -O-Cy4 alkyl-ORa, -

-8-



(28)-Cl-4 al kyl substituted with 1 or 2 Rk groups, (29) Cl-4 fl uoroal kyI
substituted with 1 or 2 Rk groups, 15(30)-O Rk, (31)-0OCl-4 al kyl -Rk,
(32)-S (YRAOER93Y 33)-S(O)n-Cl-4 al kyl-Rk, (34)0- O -4 al kyPCORIS/42564
20(35)-0-Cl -4 alkyl-O Cl4 alkyl-Rk, (36)-0-Cl-4 alkyl-S(OaRk, or (37)-C0-4
al kyl - N(Rb) (Rk) ; 25each of R3 and R4 is independently (2) hal ¢ aditdogs CN
0(4) -OH, (5 C1 4 alkyl, (6) C1L 4 quoroaI kyl, (7) -OCl1-4 al kyl, (8)
O C -4 fluoroal kyl, (9) -Cl-4 alkyl-ORa, (10) O Cl-4 al kyl - ORa, PCT/ US01/

42564 12 ril 2005 RS, 4 al kyl-SRa, (12) -.0-Cl-4
al | cyl - NI-l—ApCOZRa, or (ig)) %“é:lz‘i@“&i?ﬁg - N( Raglz (1) EH, ). | (2) -Cl-4
al kyl, optionally subs(tlil) ut- é)detaﬂiqfl-m-(K)gEmsirl tuents independently

sel ected from hal ogen, I Q-4 fluoroal kyl, -N(Ra)2, and
-CQ2Ra; (3) phenyl opt( o)na ﬂjé%‘%bagl | Nu(tReeiZV\llth from1l to 3 substituents

i ndependently sel ected from haI ogen, Cl-4 al kyl, C1-4 fluoroalkyl, -0-C-4
al kyl , | 9CJR-54.quoroaIkyI --S-Cl1-4 al kyl, :
W H
(2)  -C1.4 alkyl, optionally substituted with 1 or 2 substituents
independently selected from halogen, -O-C1-4 alkyl, -O-C1-4
fluoroalkyl, ‘—N(Ra)g, and -CO2RE;
10 ' (3)  phenyl optionally substituted with from 1 to 3 substituents
' independently selected from halogen, Cj-4 alkyl, C1.4
fluoroaikyl, -O-C1-4 alkyl, -O-C1-4 fluoroalkyl, ~S—C1.4 alkyl,
CN,and -OH, or | |
(4)  -Cy-4 alkyl'substituted with phenyl;

=

15 : .
| each Rais indepehdently -H or -C1-4 alkyl;
each Rb is mdependenﬂy
S w H -’
20 @ Ci4alkyl,
(3)  -C1-4 fluoroalkyl,
@ R’
(5)  -Ci-4 alkyl-RE,
6)  -S(O)y-RK, or
25 7  -C=0)RK;
each RC is indcpendéntly
(1  -H, .
| _ 2y  -C1-4alkyl, .
30 (3) . -Ci-4 alkyl substituted with -N(R2), or ._

4 -C1-4 alkyl-phenyl, wherein the Phenyl is optionally substituted
with 1 to 3 substituents independently selected from halogen,
C1-4 alkyl, C1.4 fluoroalkyl, -O-Cj.4 alkyl, -O-C1.4
fluoroalkyl, -S-Cj.-4 alkyl, -CN, and -OH;



-CN, and -OH, or (4) -Cl-4 alkyl-.substituted with phenyl; 15 each Ra.is

i ndependently -H or -Cl-4 alkyl; each Rb is independently: (1)-H, :
20(2)-Cl1-4 alkyl, (3)-Ci1-4 fluoroalkyl, (4)-Rk, .(5)-Ci1-4 al kyI Rk,

(6) S(On~Rk, or 25(7)-C(=0)-Rk; each RC is independently (1) r(,%ho

al kyl, (3) -Cl-4 alkyl substituted wth -N(Ra)2, or (4) C14aE %enyl
wherein the phenyl is optionally substituted 30wth 1 to 3 substltuents

i ndependently sel ected from hal ogen, Cl1 4 alkyl, Cl-4 fluoroalkyl, -O-Cl-4
al kyl, -O Cl- fluoroal kyI, -S-d-4 alkyl, -CN, and -OH; 12 April 2005 10
each- Rk is .independently:" (1) aryl selected from phenyl and naphthyl,
.wher ei n aryéR:kﬁ_ unsubstltuted .or substituted wwth from'l to 5

subst it udif déyleperdently: sel ected from -S-C1_6 alkyl, . 15 -.(2)

hal. ogen, C1-6 alkytr) ClafySilQE@RokYpheh Qn@gaptaﬁ'yl?’&hér%}n atyl 139"
unsubstltuted or substituted with from1to5 substltuents mdependently selected from:
-5 - B (@ halogcn
' () . Ci-6alkyl,
" {©  Ci-6fluoroalkyl,
& -0-Crgalkyl,
(& -0- Cl-6 ﬂuoroalkyl

w0 ' ® phenyl_
' - (® jS'Cl—fi atkyl,
(h) -CN,-
G  -OH, :
o | )] phenyloxy, unsubstltutcd or substituted with from lto3 .
- 15 o T subsutuents mdependently selected from:

) halogen,
() Cirealkyl;,
([iii) Cj-6 fluoroalkyl, and’

' V - @Gv) -OH,

20 - ' ®  -NRayp, .

o ' )  -Ci-6 alkyl-N(Ra)2,
(m) -R '

@ . -(CH2)0-3C(=0)N(R)2, and
(@  -(CH2)0-3C(=0)R¥; :
25 (2) -C3-7 cycloalkyl, unsubstituted or subsututed with from 1 to 3
’ substituents independently selected from:
(@)  halogen,

by  Cigalkyl,
_ ) -0-Cigalkyl,
30 ) (d  Ci-g fluoroalkyl, )
(e)  -0-C1-6 fluoroalkyl,
O  CN,
. (@  phenyl, and
) -OH

~-10 -



(b) C176 alkyl, (c) C1_6 fluoroalkyl, (d)' -OC1L 6 alkyl, -Od-6
fluoroal kyl, '. phenyl, -CN, -OH  phenyl oxy, unsubstituted or substituted:
with fromMO S84 t uents i ndependently selected from (iVv)rerGi/azsdi Ra) 2,
-Cl-6 allcyl N(Ra)2, R, -(C112)0-3C(=ON(Ra)2, and -(C}12)03 C(=ORa; to
3 -C3-7 cycloal kyl, unsubstituted or substituted with from1 t® gyii200s
substituents i nd_ependent |y selected from (a) halogen, (b) 01-6 alkyl,
(c) -O-Cl1-6 alkyl,  (d) Ci-6 fluoroalkyl, (e) -OCl-6 fluoroalkyl, (0 -CN,
- (9) phenyl and (h) “OH -10 WD 02/ 30931 PCT/ USO1/ 42564 12 April 2005 (3)
~-C3-7 cycl oal kyl fused(g\)n t h-G3- preapiprlky] fyged thb@l}mbnyluhgdumubsmb&dbt ut ed
with from 1 beshsdsis ﬁa&% 3 DARARRAS Mdeper@hf§ s 8ld Bl (3) hal ogen.

5.(b
(b) (a) ~  halogen,

(b)  Ci-galkyl,
5 - ©  -O-Cl.galkyl,
(d) C1-6 fluoroalkyl,
(e -0-C1-6 fluoroalkyl,

(f -CN,and
(& -OH;
10 4  a5-or 6- membered heteroaromatlc ring containing from 1 to 4

heteroatoms mdependently selected from oxygen, nitrogen and sulfur, wherein the
heteroaromatic ring is unsubstituted or substituted on nifrogen or carbon with from 1
to 5 substituents indepéndently selected from:
o ' (2)  halogen,
15 - ()  Ciealkyl,
(c) C1-6 fluoroalkyl,
- (d) - -0-Ci.galkyl,
(e) -0-C1-6 fluoroalkyl,

| | - ()  phenyl,
20 (8)  -S-Ci.6alkyl,
() -CN,
@  -Om,

6 phenyloxy, unsubstituted or substituted w1th from 1to3
_ _ substituents independently selected from:
25 . (i) halogen, '
' - (@) Cyp.6alkyl,
(ili) Ci-¢ fluoroalkyl, and

| (iv) -OH,
| & -NRay, .
30 (D -Ci-6alkyl-NR2), =
N
n 0X0,

(0)  -(CH2)0-3C(=O)N(R2)2, and
() -(CH2)0-3C(=O)R%;

-11 -



Cl-6 alkyl, (c)-0-Cl-6 alkyl, (d) Cl1-6 fluoroal kyl, (e) -O-Cl-6
fluoroal kyl, (f) -CN, and (g)-OH, 10(4) a 5- or 6- nenbered heteroaromatic
ring containing froml to 4 heteroatons independently selected from oxygen,
ni trogen wiod@28e3iur, wherein the heteroaromatic ring i s uPKIpEwitessed or
substituted on nltrogen or carbon with from1l to 5 substituent a n|2005
i ndependent|ly selected from 15(a) hal ogen, (b)Cl-6 alkyl, (c) CI-
fluoroal kyl, (d) OCl-6 alkyl, 0(e) -0-Cl-6. fluoroal kyl, (f) phenyl
(g)-S-C1-6 aI kyl, (h) -CN, (i) -OH, 0) phenyl oxy, unsubst i tuted or
substituted with froml| to 3 25substituents independently selected from
(i) halogen, (ii) Cl-@5pl kyd5- dt)6-(or 77+ meﬁbefcdfshmwadahétyﬂopynﬂnﬁmg
containing from 1 to 3 heteroatoms independently se;lected from oxygen, nitrogen and
sulfur, wherein the heterocyclic ring is unsubstituted or substituted with from 1 to 4
N substituents independently selected from:
5 (a) halogen,
(b) C1.6 alkyl,
(c) -0-Cjp.¢ alkyl,
(D) C1-6 fluoroalkyl,
(e) -0O-Cj ¢ fluoroalkyl, |

10 S ® N
() 0X0,
(h)  phenyl
1) benzyl,
() phenylethyl
15 - & -OH,

oy —(CH2)0-3C(~O)N(R3)2, .
(m) ~(CH2)0-3C(=O)R?,
(m) -NR3-CE=O)Ra,
_ : (0) -NR&a-COoRa,
20 . ()  ~(CH2)1-3NRa- C('~0)R‘ﬂl
(@  -NRap,
)  -(CH2)1-3NR)2,
(8  -(CH)1-3-OR2,
®  ~(CH2)0-3CO2RA3, .
25 (w  -(CH2)0-3-0O-(CH2)1-3-OR4,
' v)  -SO2Re,
(w) -SO2NRa)g,
®  ~(CH)o- 3C(=0)0(CH2)1-2CH=CH2, :
y) Rt - e
30 ) -(CH2)0-3C(~*O)Rt
' (aa) -NRRE, and |
(bb) ~(CH2)1-3R%; or
6) an 8- to 10- membered heterobicyclic nng containing from 1 to
4 heteroatoms iﬁdependently selected from oxygen, nitrogen and sulfur, wherein the '

-12 -



0(1)(|v) - OH, N(Ra)2 -C-6 alkyl-N(Ra)2, (m -Rt, (n) oxo, (0)

-(CH2) 0-3C(=O N(Ra) 2, and (P)(CH2)0-3C(=O Ra; -11 WD 02/ 30931

PCT/ US01/ 42564 12 April 2005 (5) a 5- or 6- or 7- nenbered saturated
heterocyclic ring containing from1 to 3 heteroatonms independepfiligos

sel ected from oxygen, nitrogen and sulfur, wherein the heterocyclic ring
IS unsubstituted or substituted with froml to 4 substituents

i ndependent|ly selected from 10 15 20 25 30 haI ogegN Cl-6 al Eyl I -E}Cl-lfs
Cl 6 fI 0XO0, en enzyl ,
'SLE%% at h F‘Q’bfé% HE‘L é\f“lﬁ‘ga ;le‘élr and 1s unsubstltuted or substhuted \)x/uth

In lto5s substxtuents mdependently selected from:
() halogen,
: ) . Ci-galkyl,
5 © ° -0-C1g alkyl,
: | @ Cis fluorcalkyl,
(&) -0-Ci 'ﬂuoroall_cyl,_

®  -CN
, . () =0,and
A (R () -OH; -

Rt is naphthyl ora 5— or 6—membered heteromonocyhc ring contammg from 1to4 .
) mtrogen atoms; wherein the hetetomonocychc ring is saturated or unsaturated; and

wherein the naphthyl or the heteromonocychc rng is unsubsututed or substituted with .-
15 fromlto4 substituents mdependenﬂy selected from halo gen, 0xo, C14 alkyl, and

-0-Cj-4 alkyl; and -
nis an integer equal t0 0, 1 or 2;
20 ora pharmaeeﬁtically acceptable salt thereof.

- Inafirst embodlment the compound of Formula (I) may be
 as just defined above except that part (1) of the deﬁmtxon of Q2 does not mclude 59
N®R)-Cp4 alkyl-S(O)pRK. -
25 - :
The present invention aiso includes pharmaceutlcal compositions
contammg a compound of the present invention and methods of preparing such
_ pharmaceutical compositions. "The present invention fusther includes methods of
treating ATDS, methods of delaying the onset of AIDS, methods of preventing AIDS,
30 methods of preventmg infection by HIV and methods of treahng infection by HIV

Accordingly, a second aspect of the present invention provides a
pharmaceutical composmon comprising a therapeutically effective amount of a
compound as deﬁned in the first aspect, or a pharmaceutically acceptable salt

thereof, and a pharmaceutically acceptable carrier.

-13-



- (CH2) 0- 3C( =O) Ra, QN( Ra) - C( =0) . N(Ra) R (CHZ)13N(Ra) C(.: O).R&_

N(Ra) 2= -(CH2) 1-3N(Ra) 2, -(CH2)1-3-0ORa, (CH2)0-3CO2Ra,

-(CH2)0-3-0(CH2) 1-3-0ORa, -SQ2Ra, -SO2N(Ra) 2,

-(CH2) 0-3C(=0 Q CH2) 1- 2CH=CH2, -Rt -(CH2)0-3C(=ORt, . N(B@Qrﬁ"be fnd .
(CH2)1-3Rt; or (6) an 8- to 10- nenbered heterobicyclic ring contal ning
froml to 4 heteroatons independently selected from oxygen, nitrogen and
sul fur, wherein the -12 1 2 April 2005 heterobicyclic ring is saturated or
unsaturated, and is unsubstituted or substituted with from1l to 5
substituents independently selected from 5 10 hal ogen, Cl1-6 al kyl,

-0Cl-6 alkyl, Cl1-6 fluoroalkyl, -OCl-6 fluoroalkyl,. -CN, =0, and -OH
Rt is naphthyl or a 5- or 6- member ed het eromonocylic ring containing from1l

t;O 4 nitr ogen Eh]@sﬁgp%qt r? gjr%sgg Lgﬁérﬁlogﬁp &éécéll dsg 0?5 'ﬂ&r&i&%uﬁ@aﬂ&ur ated or

unsat ur at ed, anft e het erononocyclic ring is
uns ubgfebfive SRl oS teTbirdpetidlagdeiied in the first aspect or a pharmaceutically

acceptable salt thereof, in the manufacture of a medicament for inhibiting HIV integrase,
for preventing or treating infection by HIV, or for preventing, treating or delaying the

onset of AIDS in a subject in need thereof.

Other embodiments, aspects and fcatures of the present invention are
elther further described in or will be apparent from the ensuing description, cxamples

and appended claims.

13a



15 from1l to 4 substituents independently selected from hal ogen, oxo, Cl-4
alkyl, and -0-Cl-4 alkyl; and nis an integer equal to O, 1 or 2; 20 or a
pharmaceutically acceptable salt thereof. In a first enbodi nent, the
conpound W oFaea3ul a (1) may be as just defined above, excautr/gdvaturgpart (i)
of the definition of Q2 does not include (59) N(Ra)-C04 all cy{zﬁggd@k .
25 The present -invention al so includes pharmaceutical conpositions
contai ning a conpound of the present invention and net hods. of preparing
such pharnaceutical conpositions. The present invention further includes
met hods of -~ treating AIDS, nethods of delaying the onset of AIDS, nethods
of prevent i MQERADNSED JIESER BGUHONADF ATV BAVENGTON ection by HI'V, and net hods
of treating infection =SEGO ect_o resent
i nvention provides a Fp%aé}( kot {%I%I ca?q-l fﬁgfuﬁes %% g%dn%ﬁﬁaﬁa_lbaphtha{ény}o _

t her apeut i caﬂarb}ﬂwﬁﬁ@ﬂstqf Ferlamia(ﬁ)tabg‘fe aThasempnmChﬁnd@hMMeumcaﬂhe first
aspect, or t 508 hereof, and a

phar maceut i gaé:f? ﬁtggg%%ttg%@%ﬂ%%rrl e?fegpisénﬁﬁﬂ)ﬁorﬁl 2005 A third aspect of
the present invention peesAndembad %@t@ft}&lﬂh@}t’é’péﬁﬁp@w¢@d‘éﬁ‘ﬁﬂé@ﬂ&@ anount
of the conmpopigdeids defined in the first aspect or a pharnmaceutically
acceptabl e salt thereof, in the manufacture of a medicanent for inhibiti ng
H V integrase, for prevent| ng or treating infection by H'V, or for
preventi ng, erxsaﬂﬂii;ng or delaying the onset of AIDS in a subject in need

t hereof . @ her enbodi nents, aspects and features of the present invention
are either further descri bed inor will be apparent fromthe ensuing
descri ptllon,Q#jeanpl es and appended clains. 13a WD 02/30931 5 15 20: 25 .
PCT/ US01/ 42564 14y Aprigt 2005 _

() Cr4alkyl,
- & -(CH2)0-2CF3,
(4) -0-C1-4 alkyl, .

15 (5)  -O-(CH2)0-2CF3,
' ©6) halo selected from -F, -Cl and -Br,
(1) -CN, '

(8)  -(CH2)1-30R3,
. ®  (CH2)0-2C(=0)R3, .
20 (10) -(CH2)p-2COoRa,
(11)  -(CH2)0-2SR3,
(12) -N(Ra),
(13) . ~(CH2)1-3NR3)2,
_ (14)  -(CH2)0-2C(=O)N(R2)2, :
25 (15) -G-(CH2)1-2-C(=O0)NRa), wherein G is O, S, N(Ra), or N(SOzRa), :
(16) -N(Ra)-C(R?)=0,
(A7)  -(CH2)1-2-NR3)- C(R3)=0,
(18)  -C(=0)-NRa)-(CH2)1-3- [C(—O)]o 1-N(Ra)2,
- (19) -C(=0)-N(Ra)-(CH?)i-2H substltuted with 1 or2 ()Ra
30 (20) ~—-SO2Ra, .
@D _~N(R#)SO2RA,
(22) -CH=CH-(CH2)0.1- -C(=0)-N(Ra)7,
23y ~—C=C—CHOR*
@0 —C=C- CstFia,

-14-



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The pr esent invention includes the
aza- and pol yaza- napht hal enyl carboxam des of Fornula (I) above. These
conmpoundswend3piiar naceutically acceptable salts thereof a&ceudbi4ised egrase
“inhibitors. A second enbodi nent of the invention is a conpound of Fornula
(1), (1)-H (2)-C 1-4 alkyl, (3)-(CH2)0-2CF3, (4)-0-C -4 alkyl 12 aprit2008
(5)-0(CH2)0-2CF3, (6)halo selected from-F, -d and -Br, (7)-CN,
(8)-(CH2) 1-30Ra, (9)(CH2)0-2C(=O Ra, (10)--(CH2)0-2CX2Ra, (11)-(CH2)0-2SRa,
(12)-N(Ra)2, (13)-(CH2)1-3N(Ra)?2, (14)-(CH2)0-2C(=0 N(Ra) 2,
(15)- G (CH2) 1. . 2-(916):O)N(@'§}32_%?7h%9e5n, Gis 0, S, N(Ra), or N(SO2Ra),
. (16) N(Ra) - C(Ra) =0, (17)- (#3H2) 1- 2- N(Ra) - C( Ra) =0, _
(18) (=0 -N(Ra) - (CH2) 1x3-IM( _Oj0-1-N(Ra)2, (19)-C(=O-N(Ra)-(CH2)1-2H
substituted with 1 or 2 OREPHI0 (20) ---S2Ra, (21) --N(Ra) SO2Ra, (22)
- CH=CH- (CH2) 0- 1- (E%-O’) -N 2, (23) -C=C-CH2ORa (24) C=C-CH2SRa 14 WO
02/ 30931PCT/ US011 64 12 ril 2005 (25)-C=C-CH2SQ2Ra , Ra
| @7 -N(R2)-(CH2)1-45R3, |

(28)  -N(R®)-(CH2)1-40Ra, .

5 (29) -NRa8-(CH2)1-4-N(R2)p,

(30) -NR2)-(CH2)1-4N(R®)-C(R3)=0, .

(B -NRa)-(CH2)0-2-[C(=O0N1-2NRa),

(32)  -NR%)-(CH2)14-CO2R3, R

(33)  -NRAC(=0)NR)-(CH)1-4-C(=0)NR3),

10 (34) -NRaC(=0)-(CH2)1-4-N(Ra)p,
- (3%) -N(Ra)—SOQ-N(Rag, -
(36) -Rk, VY

(37) -(CH2)1-4RK,
(33) —C=C—CHR"
15 (39) -O-RK,
 (40) -S(O)p-RK,
(41) -NRe)-RK, o ' .
42) -N(RCS)-(CHp)]-4H substituted with one or two Rk groups,
- (43)  -N(R€)-(CH2)1-4ORK, '
20 (44) -C(=0)-RK,
(45)  -C(=0)NR2)-RK, ,
(46) -NR3C(=O)RkK,or =~ . .
(47) -C(=ONR2)-(CH2)14RK; and
(48) -NRD-S(O)zRK;

23
Q#is -H;
each of R1 and R2 i independently: )
(1) _H:
30 (2) -C1-4 alkyl,

(3)  -(CH2)0-2CF3,
(4) -0-C1-4 alkyl,

- -15-



26) N, OH NRa (27) N(Ra) - (CH2) 1- 4SRa, (28)- N(Ra) - ( CH2) 1- 40Ra,
5(29) - N(Ra) - (CH2) 1- 4- N(Ra) 2, (30)- N(Ra) - (CH2) 1- 4N( Ra) - C( Ra) =0,
(31) - N(Ra) - (CH2) 0- 2- CC( =0) 11- 2N( Ra) 2, (32) - N(Ra) - ( CH2) 1- 4- CO2Ra,
(33) - N( RAYCOAYIR[ Ra) - (CH2) 1-4- C(=O) N( Ra) 2, © PCT/US01/42564
10(34) - N(Ra) O(=0) - (CH2) 1- 4- N(Ra) 2, (35)--N(Ra)-S Q2-N(Ra2, (36)2 R 2005 -
(37) - (CH2) 1- 4Rk, (38) C=C- CH2Rk 15(39)- O Rk, (40) S(On-Rk, (41)N(Rec)- Rk,
(42) N(Rc) - (CH2) 1-4H substituted with one or two Rk groups, '
(43) - N(Rc) - (CH2) 1- 40Rk, 20(44)-C(=0)- Rk, (45)-C(=0) N(Ra)- Rk,
46) N(Ra) C(=O -Rk,_. or (47)-C(=O.NRa)-(CH2)1-4Rk; and (48)-N(Ra)-S(O nRk;
(25 )Ql(i s) -C(H; _Zaacl{lj})f Rb-%(iﬁzc(m&%’f. nZ:IeE)endzant ly: (1)- H,( 32)(2§- C)l- 4( al) kyl ,
(3)-(CH2) 0-2CF3, (b)) - Qugl-4 al kyl, -15 WD 02/30931 (5) - O (CH2)0-2CF3,
(N halo selected from -F, -Cl and -Br, -
(8) -CN,
5 9  -(CH2)1-30R2,
(10) -(CH2)0-2C(=O)Ra,
(11)  ~(CH2)0-2CO2R3, -
(12)  (CH2)0-25R%,
(13) _N(Ra)2:
10 (14)  «(CH2)1-3NR2),
(15 -(CH2)0-2C(=0)NRA),
(16)  -C1-4 alkyl-N(R®)-CR)=0,
(I7)  -SO2Ra,
(18) -NR*SO2R2,
- 15 (19) -O-(CH2)1-40R%,
(20) = -O-(CH2)1-4SR8&, , : :
(21) -O-(CH2)1-4NH-COZRE, o
(22) -O-(CH2)2-4N(Ra), 1
(23) -N(Ra)-(CH2)1-4SRa,
20 (24 -N(R3)-(CH2)1-40Ra,
(25) © -NR3)-(CH2)1-4NR2)2,
(26) '~N(Ra)-(CH2)1—4N(Ra)-C(R?)=O,

7) Rk, - -
_ (28)  -(CH2)1-4H substituted with 1 or 2 Rk groups,
25 (29) -O-RK, A | '

(30) -O-(CH2)1-4RK,
- (31) -S(O)p-RK,
(32) -S(O)n-(CH2)1-4RK,
- (33) -O-(CH2)140ORK,
30 (34 -O-(CH2)14-O-(CH2)1-4RK,
- (35 -O-(CH2)j.4SRK, or
(36) -(CH2)0-4NRb)RK);

each of R3 and R4 is independently

- 16 -



(6) -OH, (7) halo selected from-F, -C and -Br, (8) -CN, 5 (9)

CH2) 1- 30Ra, 10 CH2) 0- 2C( =0) Ra, 11 CH2) O- 2C02Ra

ECH2§0 2%@&230923133 (N( Ragz, f(() ()14) -_((CHzgl gN( R?a)Z ”%Eil&?’f@‘
-2C(=O N(Ra)2, .(16) -Cl-4 alkyl-N(Ra)-C(Ra)=0, (17} -SOZRa (18)
-N(Ra) S2Ra, 15 (19) -O-(CH2)1-40Ra, (20) -O (CH2)1-4SRa, (24)apriio00s
-0 (CH2) 1-4NH CO2Ra, (22) -O(CH2)2-4N(Ra)2, (23) -N(Ra)-(CH2)1-4SRa, 20
(24) -N(Ra)-(CH2)1- 4CRa (25) -N(Ra)--(CH2) 1..4N(Ra) 2, (26) N(Ra)-(CH2) I
- 4N(Ra) - C(Ra) =0 2Rk8 (28) -(CH2)1_4H substituted with I or 2 Rk
groups, 25 (29) - )(30'53’-0(0-12)1 4Rk, (31) -S(On-Rk, -(32) -S

(On-(CH2) 1 -4RK, -Ol(a@‘&lé(:te‘H%m—BQ-m&ﬁ)i B (CH2)1 4 O (CH2) 1- 4Rk,
(35) O (CH2) 14SRk, 2)0 AN(Rb) (Rk); each of R3 and R4 is
i ndependent | y PCT/ USOl 264 2 April 2005 -16
4 —OH ‘
5 (5)  Ci-galkyl,

©6)  -(CH2)p-2CF3,
(1) ~0-C1-4 alkyl, or
(8) - -O(CH2)0-2CF3; and

10 RIis
1 -H :
@ -Cigalyl,
(@)  (CH2)1-4NR2)2,
4)  -(CH2)1-4CO2R3,
15 _ (5) phenyl-optionally substituted with from 1 to 3 substituents
- independently selected from halogen, C1-4 alkyl, -(CH2)0-
2CF3,-0-C14 alkyl -O(CH2)0-2CF3, -S-C1-4 alkyl —CN
‘ ‘and -OH, or _
(6)  -(CH2)j-4-phenyl;
20. _ -
and all other variables are as originally defined;

or a pharmaceutically acceptable salt thereof.

.25 , A third embodiment of 'the present invention is compounds of Formula
us: | | B
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WO 02/ 30931 PCT/ US01/ 42564 12 April 2005 (1) H, (2) hal o sel ect ed from-F,
-d and -Br, (3)-CN, (4)-0OH, 5(5)Cl-4 alkyl, (6)-(CH2)0-2CF3, (7)-0-Cl-4

al kyl, or (8)-Q(CH2)0-2CF3; and 10R5 is (1)-H (2)-Cl -4 al kyl,

(3) - (CH2)WoamEBpResL2, (4)-(CH2) 1-4CQ2Ra, phenyl optionally RaTESHeEsd Wi t h
froml to 3 substituents 15(5)i ndependently selected from hal OQfAbril Sob54 +
al kyl, -(CH2)0- 2CF3, -OCl-4 alkyl, -Q(CH2)0_2CF3, -S-Cl.4 alkyl, -CN, and
-OH, or (6)-(CH2)1.4-phenyl; 20 and all other variables are as originally
defined; or a pharnaceuti cal | y acceptabl e salt thereof. 25A third

enbodi nent -of the present invention is conpounds of Formula -17 WO 02/ 30931
PCT/ US01/ 4258Rereinzaglp of thea@iablosie re priginaldy definade ay defindsl io ¢hd sscamnd
originally defipdiedeRd ofS H&?ﬂaﬁfﬁcﬂﬁré @Qtﬁﬁ&%ﬁg théggggodi ment ;. or a
pharmaceutically accepta le salt tHere i rst class of t he present

I nvention is conpounds of Fornmula (I111): @ N5 0 OH '

A first class of the present invention is compounds of Formula (III):

wherein each of the variables is as originally defined or as defmed in the precedmg
embochments ora phannaceutlcally acceptable salt thereof.

Exemplary compounds of the 1nvent10n include compounds selected
10 from the group con51st1ng of '

N—(3,S—dichlorobcnzyl)-S-hydroxy—l,6-naphthyfidine~74carboxan1ide;
N—(2,5-dichIorobenzyl)—S—hydroxy—1,6-naphthyﬂdine-7-carboxahqjde;
15 o ' - : e _
N-[(1R,S)-2,3—dihydro—1H—inden-1-y1]—8—hydroxy—1,6¥naphthyi‘idine-7—carboxan1idé;
' NQ[2—(3-ch10rqphenyl)ethy1]-8—hydroxy—1,6-naphthy:idinc—7—carbokaxnide; |
20 N—[-2—(2—'chIorophényl)e_thyI]—8—hydroxy-1,6—ﬂaphthjrﬂdine-_7—carboxamide;' .'
- N-[2-(1,1 ’-biphenyl~4_—yl)ethy1]-_8—hydroxy—1,6—naphthyﬁdine—7—t:arboxamide;
8-hydroxy-N-[2-(4-phenoxyphenylethyl]-1,6-naphthyridine-7-carboxamide;
»s | ; . _ _ -

8-hydr0xy—N—(3-phenylpropyl)—1,6—naphthyridine—7-carbokamide;

N-(1,1biphenyl-2-ylmethy])-8-hydroxy-1,6-naphthyridine-7-carboxamide;

-18-



(M; wherein each of the variables is as originally defined or as defined
in the preceding enbodinents; or a pharnmaceutically acceptable salt

t her eof . VEREMPI%ty conpounds of the invention include conpcnmﬁﬁusw&ECted .
10 fromthe group consisting. of 15

N- (3, 5-di chl or obenzyl ) - 8- hydr oxy-1, 6- napht hyri di ne- 7- carboxan1ﬁghpm20m5

N- (2, 5-di chl orobenzyl ) - 8- hydr oxy- 1|, 6- napht hyri di ne- 7- car boxam de;

N[ (1R 'S) -2, 3-di hydro-| H i nden- --y1] 8- hydr oxy-1, 6- napht hyri di ne- 7- car boxa
m de; N-[2-(3-chl orophenyl)ethyl]-8-hydroxy-I

, 6- napht hyr i li(hd- blpb%wﬂyéycémﬁa@l) & yqimml(@n@hﬂwmlmﬁyarpexmld;

8- hydr oxy- 1, 6- naphthyrldlne 7-car boxarni de; 25 '

N[2-(1, 1 E nyl yl)et hyl]-8-hydroxy- 1, 6-naphthyridine-7-carboxam de;
8- hydr oxy- h+% Y%&XYDbﬂ@ﬂﬁkyEﬂﬁﬁpﬁwgﬂﬁvfﬁc%b@ﬁW@ﬂ%thyr|d|ne 7=car boxande;

8- hydr oxy- N- ( 3- phenyl propyl ) -1, 6- naphthyrldlne 7- carboxanlde

V’\\Ib((l)2/130 31%@%&% metg I8 15’%,53}?}‘ %Zé@éﬂlﬁ@? r| din ,_73car boxami de -18
-ylhmét hyI)I\E hydr oxy- 1, 6- napht hyr| di ne-7-car boxam de _
ﬁl—(g Lgrgrobe%gwl-g?y%@(ﬁ%@{g gr}ﬁpﬁth&ng{ng% éﬁa% ai ni de;

N- benzyl - 8- hydr oxy- N- et hyl - 1, 6- napht hyrl di ne- 7- car boxan de;’

8- hyd N- L d 10
L e M s b iy g o

- hydr oxy*N- ( 1- napht hyl net hyl ) - 1, 6- napht hyri di ne- 7- car boxam de; 15

N benzyl - 8- rgthydnsyy-N-@hstiey)teth y@—ﬂ@ﬂh&ﬁ%&hdﬁh@ﬂ=&1‘m@ﬁlﬂ@nm de;
N- (3-chl orobenzyl ).- 8- hydr oxy- 1, 6- napht hyri di ne- 7- car boxant de;
N- (4-chl orobenzyl ) - 8- hydr oxy- 1, 6- - napht hyri di ne- 7- car boxam de; 20 Met hyl

(2S) - ([ (S hytdhydegxytNe(l H&iphﬂilﬂlnﬂﬂylh—l?ﬁ—;lhgfm@rrhﬁlwﬂcawhfbmﬂde( phenyl ) et hanoat e;
Et hyl N-benzyl N-[ (8- hydroxy-1, 6- napht hyri di n-7-yl)carbonyl ] gl yci nate; 25

N—benzyl @ﬁ-l\l—(z pheﬁ@ thﬁ 6- napht hyri di ne- 7-.car boxam de;
N--(1,2 n ;hYﬂHBLYIN Ry 6@anlébmﬁy¢17cnar@xmm boxazni de

N-(3-chlorobenzyl)-8-hydroxy-1 ,6—naphthyridine—,7 -carboxamide;
| N—(4-chlo1'obenzy1j—8—hydrbxy~1 ,'6~naphthyridine—?—carbokaﬁﬁde;

20 |

Methyl (2S)-{ [(S—hydmxy»l,6—n_aphthyridin—7~y1)¢arbonyl]anﬁno} (phenyl)ethanoate;

Bthyl N-benzyl-N-[(8-hydroxy-1,6-naphthyridin-7-ycarbonyl]glycinate;

25  N-benzyl-8-hydroxy-N-(2-phenylethyl)-1,6-naphthyridine-7-carboxamide;
N-(l,2—diphenylethyl)‘-8—hydioxy—i,6—naphthyridine-7-carboxémide;
N—(Z,3-dihydro-1H—inden-2-y1)-8-hydroxy—l,6-naphthyﬁdiné-7—¢arboxan1idé;

30 7 N _ e

' N-benzyl-8-hydroxy-1,6-naphthyridine-7-carboxamide;

N-(2-anilinoethyl)-8-hydroxy-1,6-naphthyridine-7-carboxamide;

-19 -



N—(2 3- d| hydro IH-| nden 2- yI) 8- hydroxy 1, 6- napht hyr| d| ne-7-car boxam de
30 N-benzyl - 8-hydroxy- 1, 6- napht hyri di ne- 7- car boxami de; - ,

N- (2- ani |l i noet hyl ) - 8- hydr oxy- 1, 6- napht hyri di ne- 7- car boxam de; -19 WO

02/ 30931 WePAEM861/ 42564 12 April 2005 10 N-(2, PCT/US01/42564

2-di phenyl et hyl ) - 8- hydr oxy- 1, 6- napht hyri di ne- 7- car boxar.ni de; 12 April 2005

N- (3, 3-di phenyl propyl) - 8- hydroxy-l 6- napht hyri di ne- 7- car boxam de

N- ( 2- chl or o- 6- phenoxybenzyl ) - 8- hydroxy , 6-napht hyri di ne-7-car boxanmi de;

Met hyl (2k)- { [(8- hydr oxy- 1, 6- napht hyri di n- 7-yl) car bonyl ] am no}

(phenyl ) et hanoat e roxy-N :

(1 2,3, 4-t et %Qdﬁﬁﬁaﬂﬁ{hﬂ@r%gydﬂowﬁlGiniﬁlhﬂﬁ’pﬂddl‘rw?-b@ﬁbnmrﬁ’idcar boxar ni de;

2, 3-di hydro-1| Hi nden-1-yl net hyl ) - 8- hydr oxy-1, 6- napht hyri di ne- 7- car boxarn

; 8- hydr%{ %lélﬁ , 7,8,9-tetrahydro-5H benzo [ ’L
annul en- g% pylpiony -t ARy iGmanhilpriditen Garhpypomides 8- hydr oxy N
[ 2- (1- napht hyl am no) et hyI ] -1, 6-napht hyri di ne- 7- car boxanni de;

2‘; l(a(z)xgzgr Ih é;ﬁ 92 ﬁ%loro gr?ox%bgnz% ?Myc]rogy-qyéj Irlaop)ghyndmer}ﬂcarﬁjg}gnlnd Ie,ne r.-c
8- hydr oxy- N-[ (1R) - 1- phenyl et hyl ] - 1, 6- napht hyri di ne- 7- car boxani de;

8- hydr oxy ri,di n

- hydr oxy- N%ététliZRi}Rgmﬂ(ﬁ% ‘# %l1t§Yl§](ﬂ§h7t )bl%a lgﬂnp{@ cﬂe@ ?F&W%?I de;
25 N-[2-(4-chl orophenyl)ethyl]- 8 hydr oxy- 1, 6- napht hyri di ne- 7- car boxanni de;
8- hydr oxy- Ng-hydroxy-N- - -1- - .

[(1R) - 2; ydr oxy 1- phe(rln}2 3;;[1 ﬁ?/ﬁa]hy%roga%hé%ﬂ%%yr};ndll genagh%lg?gglfa'?n‘f aé%?x%dﬁ‘il- [(1
S)-1- beh - 2- hydr oxyet hyl ] - 8- hydr oxy- 1, 6- napht hyri di ne- 7- car boxam de; N
[(1 R-1- beﬂﬂésﬂ 3-2ityyieb- DKMﬁﬁéilyl}y th?'l C‘hﬁbﬂr@xﬁi Bé}ﬁbﬁdhyﬁa%ﬂﬁcalb&@ahﬁ@é(am de;
8- hydr oxy- N-( 2- hydr oxy-2- phenyl et h napht hyri di ne-7-carboxam de; -20-
WO 02/ 30931 PCT/ US01/ 42564 12 Apr|l 2005 5 ,

5-chl or o- N- @QIYS‘I@WeNJr(ﬁﬁcﬂa%MJ;ah}'dra Mqu[a]ﬂ]ﬁnmmhﬁiyymemyne}ﬁ car boxani de;
I\I—(35d|chhg¢1 y- ' 5--pi pei. |d|nI

-yl-1,6 napht yridi ne car oxam de; _

(
de;
[ 7]

. S—hydroxy-N f2- (1~naphthylammo)ethy1} 1 6—naphthyndme~7—carboxa1mde

: N_(2,3-dihydro—1H—inden—Z-ylmethYl)—S-hydr_oxy-1,6-naph§hy1idi1}e—7¥carboxam-ide;-:,, o
| 2'0 -'thydr_oky—N~[(lR)-1-phenyle;hyl]~1,6~mphthyridine-7-carboxam_ide; '_

| 'S-hydrqu-N-[(iS)-l-phenylethylj-1,@naphthyridine-?wca;boxamide;
. S—hydroxy-N-(S —hydxo%y—l;phenylpropyl)- 1_,6-ﬁaphthyﬂdine—'?-carbo;;amide;

25 ' - . o

' ‘N—[2-(4-Chlorophenyl)ethy1}_—8—hydxoxy-l,6-naphthyridine—}carboxamide;'
' 8~hydr,oxy-N-[(1_R)—2-hydroxy-Ilphenylethyl]-1 ,6-naphthyridine-7-carboxamide;
30 _ﬁé[(lS)-1-benzyl—2~hydroxyethyl]-S-hy(:iroxy-_l ,6-naphthyﬁdjne——7 :;arboxamide; |

N-[(1R)-1-benzyl-2-hydroxyethyl]-8-hydroxy-1 ,6-naphthyridine-7-carboxamide;

8-hydroxy-N-(2-hydroxy-2-phenylethyl)-1,6-naphthyridine-7-carboxamide; -
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N- (3, 5-di chl or obenzyl ) -8-hydro xy-5- phenyl -1, 6-napht hyridi ne-7-c .

ar boxam de; §3 5-di chl or obenzyl) - 8- hydr oxy-5- ( 1H

i zni dazol “fo%”)o 3 6- napht hyri di ne- 7- carboxani de; 10° PCT/US01/42564

N- (3, 5-di chl orobenzyl )-8 -hydroxy-5-norpholin-4-yl -1, 6--napht hyri di ne-7-
car boxam de; (+)-8-hydroxy-N[(cis)-3-phenyl-2,3-di hydro-1 12 April 2005

H i nden-1-yl]-1, 6-napht hyridine-7- 15 carboxam de

5- brono- N- (3, 5-di chl or obenzyl ) - 8- hydroxy-1, 6-naphthyridi ne-7-carboxam de;
N- (benzyl ) - 8- hydr oxy- 5- phenyl - 1, 6- napht hyri di ne- 7- car boxam de; 20 N-(2,3
-di hydro-1"Hinden-1-yl)-8-hydroxy-5, -phenyl -1, 6- napht hyri di ne- 7-

car boxanmi de; 5-chloro-N- 3,5-dichioroben - -

8- hydr oxy- N- ( 1- napht ﬁlyl nmet hyl ) - zyl) 8e1}]y;1ro %36nna lﬁﬁhﬁyﬁn&? Caﬂ}o}%:ag]rl%dxam i de;
25 N

(2, 5-di chl or Nb(érﬁf&icmoﬁeﬂwﬂﬁwﬁnfﬂrmeﬂlwfeﬁmﬁ Dﬁpmhshry éihﬁli yiiginG: 'ﬁé’a&lﬁ%ﬁﬂ&@e
N-(3- chl o obenzyl ) - 8- hydr oxy- 5 phenyl 6- napht hyri di ne- 7- ear boxam de;
N-[(1S)-2, 3-di hydro-1Hinden-1-yl]-8-hydroxy-1, 6- napht hyri di ae=7-car boxarnl
de: N-(3,5-dichlorobenzyl)-8-hydroxy-5-phenyl-1,6-naphthyridine-7- -carboxamide;

N- (3, 5-di chl or obenzyl) - 8- hydr oxy- 5- phenoxy- |, 6- napht hyri di ne- 7- car boxam de
-21 WD 02/ 30931 PCT/USQ1/ 4256 4 12 %I’H 2005

N- (3, 5- di chl Bridpesishloyabgnrlits dwglraxy( (lr]i%tfhl)dlamlpleylézl &ﬂapthjndlue(%?«napht hyri di
ne-7- car boxeafba@mde

5- (4-bengyl pi perazin-1-yl)-N(3, 5-di chl orobenzyl) - 8- hydr oxy- 1, 6- napht hyr| di
ne-7- carpboxam de; N-(3 ,5-dichlorobenzyl)-5-{

4- Lz (for gyl HrtBrﬂedlehlbvdb]emsnbsaWﬂmae ymo}ph&ilhmyiom rﬂapﬁthyﬂdﬁa@ht hyridine-7-c¢
ar box am de;

N (3, 5-di chl oro%enzyef) 8- hydr oxy-5- (4-pyridin-2-yl p| perazm | -yl)-1, 6-
napht hyri di ne- 7- car boxam de; '
N-- (3, 5- di chigx, r W I)--16-
napht hyr gi 2461978q%3car 6%5&( %Tm[%cz?)@ %Héﬁﬁ/‘l% 4 4mpaior Blrliflddn-{ W Pk %Slgﬂtgf'rpdme—'y

5-ani | i nt N-¢ aé Bamid)| or obenzyl) - 8- hydr oxy- 1, 6- napht hyri di ne- 7- car boxani de;
N- (3 ,5-dichl orobenzyl) 5-{ [3-(fornylam no)propyl]am no }-8--hydroxy-1, 6-

5—_bromo-N—(3,5-dichlorobenzyl)~S-hydroxy-'l,6~ﬂaphthyridine—7—¢arboxamide;
' N—(benzyl)-S-hydroxy—S—phenyl-l,6—naphthyﬁdine-’?—carboxamidé;

20

| N-(2,3- dlhydro-IH inden-1 1-yI)-8-hydroxy-5-phenyl-1 6—naphthynd1ne-7—
_ carboxaxmde

‘ 8- hydroxy—N~(1-naphthylmethyl)-S phenyl 1,6- naphthynd1ne-7-carboxanude
25 ‘ -

- N-(2,5-dichlorobenzyl)-8- hydroxy—S-phenyl-l 6-naphthynd1ne-7~carboxanude

N-(3-chlorobenzyl)-8-hydroxy-5-phenyl-1,6-naphthyridine-7-carboxamide;

30 N—[(lS)-Z,B—djhy_dro-1H—inden-1—y1]~8-hydtoxy-1,6-naphthjrridiné;7~carboxa1nide; .

N-(3 ,-dichlorobenzyl)-8-hydroxy-5-phenoxy-1 ,6-naphthyridine—7—carboxanﬁde;

.21



napht hyri di ne- 7=car boxam de; 20 N-(3 5-di chl orobenzyl) 5-f

[ 2- (di met hyl am no) et hyl] am no }-8- hydroxy 1, 6-

napht hyri di ne- 7- car boxam de;

N- (3, 5- di ¥ Bf38%¥nzyl ) - 8- hydr oxy- 5- [ (2- mor phol i n-4-yl et hyIl)(éﬁ’USiu]-tlﬂﬁm 25
napht hyri di ne- 7- carboxam de; 5 - [(1-benzyl pi peridin-4-yl)am nﬁ'—’jAN‘lé&)55 :

- di chl or obenzyl ) - 8- hydr oxy- 1, 6 napht hyri di ne-7- car boxam de; 30

N- (3, 5--di chl orobenzyl ) -5-[[ 2- (di net hyl am no) et hyl ] (met hyl ) am no] - 8- hydroxy
-1, 6- napht hyr| di ne- 7- car boxam de;

8- Hydr oxy-5 Isul fanyl-[1, 61napht i di ne-7-carboxylic acid 3,5- -

di chl or obenzﬁr@r digllorabgDzER B HRBYHL( ihymmraas-é«fwllz ﬁﬁq!ﬂfﬂhlh}@m-'?-

5- benzenesul fgplan@adiydr oxy-[ 1, 6] napht hyri di ne- 7- carboxylic acid 3, 5-

di chl orobenzyl am de; tert-butyl 1-(.7-{ [(3,5-dichlorobenzyl)am no]carbonyl
}- 8- hydroxy I, 6-napht hyridi n-5- yl)pyrrolidin-3-yl carbamate;

5-(3-anii nOIO?J(dHBEﬂ: plgerﬂ,zmll)ylb\li\(@aﬁﬂdjh@&bbémgrﬂh@droﬁr nyipihytidfrerapht hyri
d|ne7-50arbo am trifluoroacetate;

N- (3, 5-diTchl GF8BER2F) - 8- hydr oxy- 5- (4H—1,2,4 triazol-4-yl)-1', 6-napht hyri-di
ne-7- carboxam de; N-(3,5-dichlorobenzyl)-8-hydroxy-5--(1H

1,2,4-t

N (3. 5 di ohi 578 b%%éﬁlﬂ’so%gﬂﬁﬂ%3*;53*%513’7%%%;6‘?%@1%%?%9?-yi} PP hpnc
di ne-7-" car b@(ﬁlﬁhy@émeg’bcarboxaml e;

5-[3-(acetyl am no)pyrrolidin-1-yl]- N- ( 3, 5-di chl or obenzyl ) - 8- hydroxy 1, 6-

napht hyr| di r hboxaxni
N- (3, 5- dil nﬁr@ée‘%ﬁ@‘%o 50 %- ?@wﬁww%@famw@ X/lP?@@Z}WHIYBleﬁ‘l 6- napht hyrl di
ne-7- car boxmphd@ndafé ﬂ.c;(rzoian[uﬁ@;, 5-di chl or obenzyl )am nojJ car bonyl
}-8- hydr oxy- 1, 6- napht hyri di n-5- y1)pi perazi ne;
N-(3,5- dlchlorobenzyl) 8- hydroxy -5- (4-py1‘rol1d1n -1- ylplpcndm— -yl) -1,6-
naphthyridine-7-carboxamide;

15 - : _
5-anilino-N-(3,5-dichlorobenzyl)-8-hydroxy-1 ,6-naphthy1idine—7_—c'arbbxamide; '
- N-(3,5- dmhlorobenzyl) 5-{[3- (formylaxmno)propyl]ammo} 8—hydroxy—1 6-
naphthyridine-7-carboxamide;
20

N-(3,5- chchlorobenzyl)—S {[2—(dlmethylan‘1m0)ethyl]a1mno} 8-hydr0xy-1 6-
naphthyndme—'? ~carboxamide;

N-(3,5- dlchlorobenzyl) 8—hydroxy—5 [(2-morphohn-4 ylethyl)armno] 1,6-
25  mnaphthyridine-7- carboxalmde

- 5- [(1 benzylp1pend1n—4—y1)a1mno]—N (3,5-dichlorobenzyl)- 8—hydroxy—1 6-
naphthyridine-7-carboxamide;

30 N-(3,5-dichlorobenzyl)-5-[[2-(dimethylamino)ethyl}(methyl)amino]-8-hydroxy-1,6-
‘naphthyridine-7-carboxamide;

S-Hydxoxy-S—phenylsulfanyl -f1, 6]naphthyndme-’]—carboxyhc acid 3 5-
dlchlorobenzylazmde,

-22-



8- Hydr oxy- 5- (3 hydroxy prop- 1- ynyI) [1 6]naphthyr|d|ne 7-carboxylic acid

é. 5- 30 dichl oro-benzyl am de; 1-(7-
[ (3, 5-di cWOJR268EHzy| ) ami no] car bonyl } - 8- hydr oxy- 1, 6- napht hyRGTAUSMB23H ) - 4- (2-
0Xx0- 2-pyrrolidin-1-ylethyl)pi perazine; -23 WO 02/ 30931 PCT/ US01/ 42564 12

April 2005 8-Hydroxy-5-(3-piperidin-1-yl-prop-1-ynyl)- [ 12 April 2005

1, 6] napht hyri di ne-7-carboxylic acid 3,5-dichl oro-benzyl am de

N- (3, 5-di chl orobenzyl ) - 8- hydr oxy-5- thi onorpholin-4-yl-1, 6- nap_ht hyri di ne- 7-
5 carboxam de; 5-[3-(azni nocarbonyl)piperidin-1-yl]-N

(3, 5-di chl orobenzyl) - 8- hydr oxy- 1, 6- napht hyri di ne-7-car boxam de; 10 1-(7-{
[ (3, 5-dichl omblezaaymﬁﬁyp@h ?@-Fybhmgmh ﬂaﬁéwaar@ome%*amd' n-5-yl)-4-(2-

phenyl et hyl) e in ('3, 5-di chl or obenzyl’) am noJ car bonyl

}- 8hydroxy€@@ﬁ@ﬁ |jGlnS yl ).ani no] pyri dine; 15

5-[ (cycl opr opyI met hyl ) am no] - N-(3 5:-di chl'or obenzyl ) - 8- hydr oxy 1, 6- napht hyri
dine- 7-cp robenzyl f eth am no
|- 8- hydr oxy ﬁtabglgﬁ 12@ %ﬁt Cﬁ l%%yf; %M%‘%&%ﬂygﬁg (hya’?m? “%P thyndyn" -

[ (3, 5-di chl oylihyerediglin-asyilcadiamstaony| } - 8- hydr oxy- 1, 6- napht hyri di n- 5- -
yl

3,
) am no] et hanam ne; 25

N- (3, 5-di chl orobenzyl ) - 8- hydro (2- met hoxyet hyI ) am no] =1, 6- napht hyridin
7- car box a?rﬁ%émnomwhé’ﬂdﬁ" %%E%%‘@FPMQFP]J ilbcﬁ“bY@mSY -1.6-naphthyridine-7-

- (et hyl t his@dahiidld &ifiddeatetdte® napht hyridi ne-7-carbox anmide; 30 1-12+7-f
3
)
N- (
r

2
(3, 5-di I or obenzyl ) am no] car bonyl } -8 -hydroxy-1, 6-napht hyri di n-5-
I

e
% (

y ;im nol] ethyl }pyrrolidine; W 02/30931 PCT/ US01/ 42564 12 April 2005 1
3, 5-di chIM{B),Be:hal;lb;)obSaztyM—hy@mﬁy-ﬁy(ﬂH@l,@dﬁ -tiiatolyd-yI). 166-RagHk fdinety-ne- 7-
b

car boxam de;

carboxamide;

N-(3 ,J-dichlorobenzyl)-8-hydroxy-5-(1H-1,2,4-triazol-1-yl)-1 ,6~naphthyri dine-7-
15 carboxamide; |

' N—(3,5-dichlorobehzyl)—S-hydroxy—S-(B-hydroxypyrroﬁdimleyl)-l,ﬁ-naphthyridine—’f’-
. carboxamide;

20 5-[3- (acetylaxmno)pyrrohdm 1-yI}-N~(3,5-dichlorobenzyl)- S-hydroxy—l 6~
_ naphthyndme—'?-carboxarmde

N-(3,5-dichlorobenzyi)-5-(4- fonnylp1peraz1n— -yl)-8- hydroxy 1 6-naphthyr1dme—7—
carboxarmde,
25
' 1- ('7 {1(3, 5—d1chlorobenzyl)annno]carbonyl} 8-hydroxy—1 6-naphthyridin-5-
yl)piperazine;

: 8-Hydroxy -5-(3-hydroxy-prop-1-ynyl)-[1 6]naphthynd1ne—7—carboxyhc acid 3,5-
30 dlchloro-benzylannde —

1- (7-{[(3,5- dmhlorobenzyl)axmno]carbonyl} 8-hydroxy-1, G—naphthyndm- -yb)- 4—(2-
oxo-2—py1r0hd1n 1~ylethy1)p1pcrazmc

-23_



3-{ 2- [(7-{

[ (3, 5-di chl or obenzyl ) am no] car bonyl } - 8- hydr oxy- 1, 6- napht hyr.i di n- 5- :
yl)am noJethyl }pyridine; 1-{ 3-[(7-{ [(3,5-dichlorobenzyl)am no]carbonyl
} - 8- hydr 3X9Q023@3hapht hyri di n-5- yl)am no] propyl }-1H i m dZ€GVUee/42569
1-{3-[(7-{ [(3,5-dichlorobenzyl)aniino]carbonyl 12 April 2005
}--8-hydroxy-1, 6- napht hyri di n-5- yl)ai nino] propyl }pyrrolidine;

1- (2-am noet hyl)-4-(7-{ [(3, 5-dichl orobenzyl)anni no] car bonyl

}- 8- hydroxy-1, 6- naphthyridin-5-yl)pi perazine; 15 N

(3, 5- dlchlorobenzyl)-8 hydr oxy-5-[ (2- phenoxyet hyl -1, 6- naphthyrldlne-
7 car boxam &Etydrexy3; @“Eip‘éfmlnfbﬂeﬂ,@?ﬂ)y@lhﬂcﬁbwﬁ ifdine. -carboxyhc acid -

[ 3- (2- oxopyrg eldidlidie beiipiahRRy! | am no} -1, 6=
napht hyri di ne- 7- car boxamm de;

2-[benzyl (7-([ (3, 5- dlchlorobenzyl)aralno]carbonyl} 8 hydr oxy- 1, 6- napht hyrid
5- yl)ar k- cEdtﬂIt@:ﬁBéﬂzJ?ﬁrfi—Bﬁdrbx{r 53h{offorpholin-4-yl-1 6-naphthyr1d1ne 7-

n-
(3, 5-di hI o] begﬁ)ﬁ%am i no] carbonyl }-g-hydroxy-1, 6-naphthyridin-5 :
| ) am noJ procﬁaf t hyl pi perazine; 1:1 m xture of

{[(3,5-di chI 6r obenzyl ) am no] carbonyl } - 8- hydr oxy- 1, 6-

i
[
1-(7- |
napht hyri di 5
di (I?hl o)r/obenQSy %ﬂaﬂg%%%é@ %%%9’ 5?1‘%’?%‘?;%%’2@& E’?d’["%ﬁyﬁ 3Him dazo[
4,5- b] Pyri diap thmﬂmsﬂscwbomnud@benzyl) 8- hydr oxy- 5- 1
[ 4- (3- et hyl - 2- oxoi mi dazol i di n- yl ) phenyl ] am no)

-1, 6-nap gt hyri di carboxam de; -25 WO 02/30931 PCT/ US01/ 42564 12 April
2005 N () 5. BGHUbF Sierpbgnae pinrybons £ SAmronye boramyyoor- kol o

[ 4, 3-c] pyri obmngleﬂlyj)%lp&mzﬁmnapht hyri di ne- 7- car boxanude; 5

N-(3
n
di

5-di chl orobenzyl) - 8- hydroxy-5-({ [(2R)-5- oxopyrrolldln 2-yl ] methyl }
am :
5-

0)- 1, 6-naphthyridine-7-c arboxam de; N (3
i chl or ob@ﬁiy{l[%—&%dﬂamaﬂ)epzﬂ)dlﬁ@ﬂmmﬂ}58-Hydh‘sbdy-d GhbhtRy rdidih15i- azoI

yl)methyl]a ? pht hyri di ne- 7- car boxani de: 10 2-(7-{
[ (3, 5-di chI g%%gné %]éy alrangno] carbonyl }-8-hydroxy-1, 6-naphthyridin-5- yI)
oC

tahydr yrr olo [ 1,2-a]pyrazine;
' 5- [(cyclopropylmethyl)armno] -N- (3 5-dichlorobenzyl)-8-hydroxy-1, 6-naphthyndme—
T-carboxamide;

N-(3,5- dlchlorobenzyl) 5- {[2—(formylam1no)ethyl]a1mno} S—hydroxy—l 6-
20 naphthyndme—’/-carboxarmde

2—[(7~{ {(3,5-dichlorobenzyl)amino]carbonyl } ~8-hydr6xy-1 ,6-néphthyridin—5—
yl)amino]ethanamine?

- 25 N-(3,5-dichlorobenzyl)-8-hydroxy-5- [(Z-methoxyethyl)ammo] 1 6—naphthynd1ne—7-
carboxamide; .

"N-(3 5 —dichlqrobcnzyl)-S—hydréxy—5—{ [2-(methylthio)ethyl]amino}-1,6-

naphthyridine-7-carboxamide; | -
130 | |

1-{2-[(7-{[(3,5- dlchlorobenzyl)annnojcarbonyl} 8—hydroxy—1 6—naphthyr1d1n—5-

yDamino]ethyl }pyrrolidine;

_24-



N

B.]-1,6- 15 naphthyridi ne-7-carboxam de 2-{ 2- [(7 {

5- |cwpd)r26%hzyl ) ami no] car bonyl }-8-hydroxy- 1, 6- napht ROTEH4B64

met hyl ) ami no] et hyl }pyridine; 20 '

, 5-di chl or obenzyl ) - 5- (di met hyl ami no) - 8- hydr oxy- 1, 6- napht hy{d giringyé-
oxam de;

Hydr oxy- 5- ( 3- nor phol i n-4-yl - prop'l ynyl)-[ 1, 6] napht hyri di ne-7-car boxylic
id 3,5-dichloro-benzylaniid

(3, 5- di f I.ublNdBendighlpr sw@r%kyd@xrﬁmmh@m-wméfnaph@hmm?\yr| di ne- 7-

»

boxam de;caddxamide;

(
1-y
[(31
yl) (
(3
carb
8-
ac
c
5-cyano- N- (2, 3-di net hoxybenzyl) 8- hydroxy 1, 6- napht hyri di ne-7- car boxani i de;

(3, 5-di chl orobenzyl) --8-hydroxy-5-thien-2-yl -1, 6- napht hyri di ne-7- car boxam
idte 8- hydr33{<3’{(5 H@M@wrélﬂ:lﬂij'l)a[:ﬂmﬁ]c@ﬁi@hﬁd‘}yghﬁﬁﬂ&@yl &ﬁ%%ﬁﬁgxidlﬁsam d 2

met hyl sul fan en 26 PCT/ US01/ 42564 12 April
N-(2, 3- i %@%ﬁ‘d’é‘ ’hydroxy 5- (net hyl sulfonyl) 1, 6- napht hyrl di ne-7-

- arboxar n| de; 5

5 L o I oo

[
) - 8- hydrOX)bL1 W@W&nﬂ él)flldlaz@«lfr?apht hyri di ne-7-. carboxam de;

N- (3, 5-di chl or obenzyl) 8- hydr oxy-5-[ (1H i m dazol - 4-yl et hyl ) am no] - 1, 6-

napht hyr|d| ar.hoxam

(3, 5 dochiGHGaRIORS: dschﬂ%hea@)asmpwar&qawrwwow@ aepSIdin S napht hy
i dine- 15 7- yl}aﬂ‘ﬁ Bolxeupytieyrrolidine;

N- (3, 5-di chl or obenzyl) - 8- hydr oxy-5-[ ( 3- m)rphol i n-4-yl propyl )am no] - 1, 6-
napht hyri di ne- T car boxam de; 20

N- ( 3, 5-di chllee’_?ommyuhyz)&rﬁyﬂ(?o&@cﬁdqmbe(npy})mmcmduyb}t-Bwy):lmxpar @zin-1-y1]-1
, 6- napht hyrﬂaﬂhﬂﬂ?n&m%&ﬁﬁﬁ@t%ﬂ@ 25

15

N-
a
N-

N-(3,5- d10hlorobenzyl) 8—hydroxy—5-[(2~phenoxyethy1)anuno] 1,6- naphthyndme -7-
carboxarmde

- N-(3,5-dichlorobenzyl)-8-hydroxy-5- {[3 (2—oxopy1rohd1n 1~y1)propy1]amm0} 1,6
20 naphthyridine-7- carboxarmde

' 2—[benzy1(7 {[@3, 5-d1chlorobenzy1)atmno]carbony]} S*hydroxy—l 6—naphthyr1d1n—5—
yl)anuno]ethananune :

25 1-{3-[(7- {[(3 5-dxchlorobenzy1)annn0]carbonyl} -8-hydroxy-1, 6—naphthynd1n-5-
a yl)armno}propyl} -4-methylpiperazine;

' 1:1 mixture of 1-(7-{[(3,5- dichlorobenzyl)amino]carbonyl }-8-hydroxy-1,6-
 naphthyridin-5-yl)-1H-imidazo[4,5-b]pyridine and 3-(7-{[(3,5- |
30 dichlorobenzyl)amino]carbonyl }-8- hydroxy—l 6—-naphthynd1n—5—y1) 3H—1m1dazo[4 5-
| b]pyndme

N-(3,5-dichlorobenzyl)-8- hydroxy—S {[4—(3~methy1-2-oxomndazohdm-1-
yI)phenyl]anuno} 1,6-naphthyridine-7-carboxamide;

-25-

N- 3, -di chl or obenzyl ) - 8- hydr oxy- 5--[ 4- (pyr| m di n- 2- yI am no) pi peri din-



.30 -

N-(3 5-di chl or obenzyl ) - 8- hydr oxy-5-[ ( 2- nDrpholln 4-y1--2-pyridin-3- erthyI)
azni no] - 1, 6--napht hyri di ne-7-carboxam de; N (2, 3-di net hox benz %

[ 4- (di metMQI&AR9b) pheny! [thio {- 8- hydroxy- 1, 6- naphthyrldl i (%&:ﬂﬂxanlde
8- hydr oxy- 5- met hyl - [ 1, 6] napht hyri di ne 7- Carboxylic aci d 12 April 2005
3, 5-di chl or obenzyl arrii de;
8- hydr oxy-5- et hyl -[ 1, 6] napht hyi i di ne-7-carboxylic acid 4-fluoro

benzyl arni de; 5-bronco- N (4-fl uorobenzyl)-8-hydroxy-1,6

napht hyri di ne=7- car boxam de; -27 WD 02/ 30931 PCT/ US01/ 42564 12 April 2005
1-(7-{ [(4-fluorobenzyl)am no] carbonyl }-8-hydroxy-1, 6-napht hyri di n-5-yl)-4-
net hyl pi per GMJ(mﬁrchdhléx%béniy(lﬂS%bdeQfﬁeﬂzﬁyﬁNamrﬁlQ]dr@ASbbmthzolo[cl 3-clpyridin-5-

} - 8- hydr oxy napht h Idl erazine; 55 -[
[ 2- (di net hyliél%?ﬁo‘)*@’g @Fbe%(’ﬁ%B’ﬁ‘gnam no] - N- (4-f 1 uor obenzyl ) - 8- hydr oxy-
6- napht hyri di ne-7-car boxam de; N-1-(7-{

1,
Lt e yﬁ'ggﬁsqmﬁ? ﬁﬁ'@%ro@ay@ﬂﬁ%élmﬁoﬁ}ﬁ%ﬂﬁﬁyi ViliReynbiaot - N
N- (4-f1 uor obhﬁrmypbthﬂa@lzeﬁ-@rboa@h&d@ihydr opyri midin-4-yl)-8-hydroxy- [

] napt hyri di ne-7-c arboxarn.ide; 15

(

6

1, 3-dinmethyl -2, 6- dloxohexah ro-4- irnid 4-f 1 uqrobenzyl) - 8- -
it oy 13 A SHHOTPP AN hR sty i aroond > Ay 1171 2 4 48500 512V

El met hyl -g %}rﬁetﬂyl}aiﬁﬁﬁ%dm’-ﬁﬁ%nﬂydmm @iatioruiddy- (4- f | uor obenzyl ) - 8- hydr oxy

1, 6J,, napht hyri dine-7-carboxam de;. 20
(3-nmethyl - 2, 6- di oxohexahydr o-4-pyrinidinyl)--N-(4-fluorobenzyl)- 8- hydroxy
[ 1,6]- napha- HZ/—I{[(ﬂ;SFlﬂieHiﬂmblehwl}anude],caﬂﬁo(l)ﬂ-}fS bpdrobed Hpdphtt§ridin-5-
-hydr oxy-5-( P ) [ 6] napht hyri di ne-7- 25
RS s iydeohyhBidt 2PABy zhb;
(4-fluorobenzyl) - 8- hydr oxy-5-(1- oxi do- 5 oxo- 1, 4- thlazepan 7-yl)-
1, 6] napht hyriiqiBesidmeast dro3-5-[4-(pyrimidin-2-ylami din-1-y1]-1,6-
N—(4 fluor obefltzE/ l-8 ‘é ?%})3(15;8%5 dllr'o>(<1|)ydc]§m Iloxoy 1, no)tp#lplegzenpar}l’ yI)[l 6] -
napht hyr}i n'éa-P*F hd/ figgxamide” : _ _

1,
5-
hy
5
5-

2-{2-[(7-{[(3,5- chchlorobenzyl)amno]calbonyl} S—hydmxy-l L6-naphthyridin-5-
yl)(methyl)almno]ethyl}pyndmc '

20 ,N—(3,5-dichlorobenzyl)-5~(dimethy1amino)—8—hjdxoxy—1,6~naphthyridine—7—
_carbo:gamide’:; '

' 8-Hydroxy-5-(3- morpholm—4—y1—prop -1- ynyl) {1 6]naphthynd1ne 7-carboxyhc acid
-3 5~ d1ch10r0~benzylam1de,

25
N—(S 5- dlﬂuorobenzyl) 8~hydroxy 5-(methylsu1fonyl) -1,6-naphthyridine-7-
carboxarmde
5-c_yano~N-(2,3—dimethoxybenzyl)—Sthdroxyu‘l ,6-naphmyﬁdiﬁ§-i~carboxamide;
30 _ . _

N—(3,5—dichlorobenzyl)—8~hydroxy~5—thien—2—y1—1,6-naphﬂ:1yridinc—7~carboxamide;

8-hydr0xy-5~phenylsu1fany1 -1, 6]naphthyr1dme—7—carboxyhc acxd 2-
methylslﬂfanylbenzylamlde

-26-



N (4 fl uor obenzyl )-5-{[ 2- (d| met hyI am no) 2- oxoet hyI ] sul fanyl } 8- hydr oxy- [
1, 6] ri di ne-7-carboxanmi de; 28 WO 02/ 30931 PCT/ US01/ 42564 12 Apri |
2005 N- "36% obenzyl)-5- [2-(di net hyl ami no) - 2- oxoet hoRGT/USBURGe oxy- [
1, 6] napt hyr| di ne- 7-carboxXam de; 5 N (4-fluorobenzyl)-5-{ 12A (il 2005

[2 (di met hyl am no) - 2- oxoet hyl ] (et hyl sul f onyl ) am no} - 8- hydr ox ’f

1, 6] napt hyri di ne-7- car boxam de; N-(4-fluorobenzyl)-5 -

[ 3- (di met hyl ami no) - 3- oxopropyl ] -8 -hydroxy-[ 1, 6] napt hyri di ne-
7-carboxam de; 10 N-(4-fluorobenzyl)-5-[(1E)-3-(dirnethylam no)-3-o0xo-1
propenyl]-8--hydroxy- [ 1, 6] n apth yri ‘dine -7 -c arb ox am de;
N-(4-fl uoﬁ‘bblahﬂmhéth&ij%nﬁﬁ) @4gddoxy-5-(methylsulfonyl)-1,6-naphthyridine-7-

pi per azi NYLXS }41 - 8-'hydroxy-[ 1, 6]ynapt hyri di ne-7- 15 car boxam de;

N- (4-fl uorobenzyl’)>5-[2-(2-0x0- |'-imdazolidinyl)ethyl] -S- hydroxy-|

1, 6] napt hyri di ne- 7-carboxani de; 20 '

N-(4fuo W -l RirpeLazi.nyl hyl 1 Szhydr.oxy-. ,

o] napt Py Lo Rl e o B g TS PR ey

(4-f | uor oS5¥REYAMIAE: hydr oxy- 1, 6- napht hyri di ne- 7-car boxar ni de; 25

5- (1, 1- di oxi doi sot hi azol idin-2-yl)-N

(4-fluoro ht hyrj dine-7- . carboxam de;

N-(4-f1 uo?‘ggﬁf‘iﬂhﬁ’f &V%O’[)ﬁgt(ﬁsﬂpmﬁtIWrbﬁnnﬁﬁﬁwr}chm #0] - 1, 6- napht hyri d
i ne-7 30 cambbrataids;- de - 5-[acetyl (nmethyl)arnino]-N

(4-11 B@r obenzyl) - 8- hydr oxy- 1, 6- napht hyri di ne-7- car boxani de; -29 WO

02/ 30931 PCT/ USO1/ 42564 12 Apr|I 2005 -

5-[ [ (di metHa %rdichb)@mnb!i&ﬂ-ﬂb(dmmﬁ[§%mmi]azd‘ll\4~ylethyl)axmno] L,6-

(4-f 1 uor ohesamddifs- mégf - napht hyri di ne- 7- car boxam de;
N-(4- quorgﬁggnzyl) bgﬁoxy 3 met hyl -1 - (2- mor phol i n- 4-yl et hyl) - 2- 0X0 -2, 3-

N—(B S-dichlorobenzyl)- S-hydroxy 5- [(3—phenylpr0p l-yl)ammo] 1 ,6- naphthyndme—

15 —cmboxamxde

N—(3 S—dlchlorobenzyl) 8-hydroxy-5- [(3-morphohn—4—y1propyl)armno] 1.6-
naphthynd1ne-7~carboxannde

20 N-(3, 5 dlchlorobenzyl) -8-hydroxy-5- {4-(pynd1n-2—yhnethyl)p1perazm— -yl} 1,6-
naphthyndme—’i-carboxanude

N—(3 5- dlchlorobenzyl) -8-hydroxy-5- [(2—m0rpholm—4~yl 2—pyr1dm -3-ylethyl)amino]-
1 6~naphthynd1ne-7 carboxamide; '

25 :
N-(2, 3-dunethoxybenzyl) 5 {[4—(d1methylam1no)phenyl]thlo} S-hydroxy-l 6- -
: naphthynd1ne—7—carboxam1de
8-hydro:{y-5 -methyl—[l,6]naphﬂ1yﬁdine—7—cérboxy1ic acid 3,5-dichiorb-bcnzylanﬁde; ‘

8-hydroxy-5 -methyl—tl,6]naphthyiidiné—7—carboxylic_ acid 4-ﬂuqro—beﬁiylémide;

5-brofno—N—(4—ﬂuorobénzyl)-S—hydroxy—1,6_-naphthyridine—'7—carboxamide; |

-7 -



di hydro-|1 Hpyrimdo [4,5, 6-de] -1, 6-naphthyridine-5-carboxam de; '

N- (4-fl uor obenzyl ) - 8- hydr oxy- 5-t hi onor phol i n-4-yl -1, 6- napht hyri di ne- 7-'

car boxam de; 10

5-(1, 1- dl\lwlﬁd@@ﬁﬂor noxphol i r- 4-yl)- N (4-fl uorobenzyl) - 8- hyPgTaBpIH2E4 napht hy
ridine- 7-carboxam de, 12 April 2005

N- (4-fl uor obenzyl) - 8- hydr oxy- 5- ( 4- net hyl - 3- oxopi perazin-1l-yl)-1, 6p napht hyri
di ne-7- carboxam de; 15 1-(7-{ [4-fluorobenzyl)am no] car bonyl

} - 8- hydroxy-1, 6- napht hyri di n-5-yl-L- prolinam de;

N (4- quorobenz 5r%droxy 5-(2-oxotetrah droi)yrl m di n- 1(2I—P--y|) 1,6- 20
napht hyri di nle(7? K%rfﬂ!i@ pndydieminayrarbonyl }-8-hydroxy-1,6-naphthyridin-5-yl)-4-

(4-11 uorober};lytlh p%_e%eoxy 5- (2-oxoi m-dazolidin-,l-yl)-1, 6-naphthyridine-7 -
car boxam de; 7-(4-fluorobenzyl)-8-hydroxy- N 5 N

5-di net hyl -1, 6 napht hyridi ne-5, 7-- di carboxam de; N ' o
7-(4-fluor obe 1 fBoRbeRA rohdicdrd W ydbbxy-1,6-naphthyridin-5-y1)pi erazine; '

5- et hyl -1, 6- gﬁgﬂfgt hyri di nzge%)él 7 (ﬁdl cgl%gfanxdggy NP Y et

7-(4-11 udr obenzyl ) - 8- hydr oxy- N

5- ( 2- nor phol 5-f24dishehyiyignol- O&malﬂnlyl]tmemyﬂ)mmﬁ] N(@ﬂmmeSibydM@-OZ/ 30931
PCT/ US01/ 42516gf %ﬁ}[ﬁgﬁ%ke ;%g%o[&:a%dez (di rret hyI am no) - 2- oxoet hyl ]
y

4-f1 uor obénz nmet hyl - - napht hyri
e-5, 7-di car boxam de;

7-( -
din
il h -
iil 46] n%;[ ﬁf}?lrlé(lﬂn%e zgﬂgéxpﬂye&g%ﬂnﬂﬁjé‘ax%&}ls%yﬁr&x@'Pé'naﬁlﬁﬂ?ﬂalﬁ 5\@1) 81 hydr oxy

4- | U8 obred¥ripmsthylethangdignitdec: 5- et hyl - 4- oxo- 1, 2, 5- t hi adi azepan-2-yl )-8
- hydroxy-[ 1, 6] napthyri di ne-7-carboxani de; 10 °

N 0T oL A te U D108 S M S B i 22epan- 2031 -

N (4-fl uorotiérﬁz]ydp):h;&}dﬁﬂb - Legtboxdngide;l 5 2 di t hi azepan- 2- yl) - 8- hydroxy 01, 6]
napt hyri di ne- 7- car boxazni de; 15

N—(4 fl uorobenzyl)--5-(1,1,5, 5- tetraOX| do- 1, 5 2-di t hi azepan-2-yl) - 8- hydroxy
15 5-(1,3-dimethyl-2, 6- cl1oxohexahydro-4—py11rmd1nyl) N—(4~ﬂuor0benzy1) 8— ‘

hydroxy[1, 6]-naphthyndme—'?—carboxanude, :

5-(1-methyl-2 6-d10xohexahydro 4-pyr1mld1nyl)-N-(4 ﬂuorobenzyl) 8 hydroxy[l 6}— .
naphthynd1ne—7~carboxannde

20 :
5 -(3-methyl-2,6- d1oxohexahydro-4-pyr1m1dmy1)- -(4 ﬂuorobenzyl) 8-hyd1’oxy{1 6]- :
naphthyridine-7- carboxarmde

'N-(4—ﬂu0robenzyl) 8- hydroxy—S (5 0x0-1 4—t}nazepan-7-y1)[1 6}naphthyr1dme—7— -
25 carboxamide; ‘

N-(4-fluorobenzyl)-8-hydroxy-5-(1-oxido-5-0x0-1,4-thiazepan-7-yl)-
[‘1,6]naphthyridine—7-carboxalfrﬁde; '

30 N- (4—f1u0robenzy1) 8~hydroxy—5 (1 1-dioxido- 5-oxo 1 4—th1azepan—7 yl)[l 6]—
- naphthyridine-7-carboxamide;

N—(4-ﬂuorobenzyl)—5 {[2—(d1methy1ammo)-2-oxoethy1]sulfanyl} 8-hyd1‘oxy~ '
[1 6]napthyridine-7-carboxamide;

.28 -



[ 1, 6] napt hyri di ne-7-car bbxam’ de; S : ‘
N- (4-fl uor obenzyl) - 5- (1 4-di met hyl - 7- oxo- 1, 4-di azepan- 5-yl) - 8- hydr oxy-[ 1, 6]

- 20 rNPRYeBHI ne- 7- car boxamn de; NV PCT/US01/42564
(4-fluorobenzyl)-5- (1 met hyl - 7- oxo- 1, 4- di azepan- 5-yl ) - 8- hydroxy-[ 1, 6] -
napt hyri di ne- 7- car boxamni de; 25 N 12 April 200

(4-Fl uorobenzyl ) - 5- (7- oxo- 1, 4- di azepan-5-yl ) - 8- hydroxy-[1, 6] - napthyrl i ne-7
- car boxam de

N-(4- fIuorobenzyl)-5-[4-(nethy|sulfonyl)thionnrpholin-2-y1]-8-hydroxy- [ 1,
6] napt hyri di ne- 7- car boxam de;

N-(4-f1 uor obgng. mhbm‘ée,ﬂf?mstqﬁlm (}flﬁmﬁ v\g-z%xe&hggjg-ﬁ%fg;eg? 5@2&%&1 g-hydr o

xy- [1, 6] napt hyri di ne- 7-'carboxam 02/ 30931 r| I
2005 N 7-carboxamid 25

(4- quorobenzyI) 5-[4- (nethylsulfonyl) 1, 1- di oxi dot hi onozphol i n-2-yl ] - 8- hyd

L o T A 5o (bR Db U

N-(4-fl uor oblwdzgady}[l&]ﬁabtﬂymﬂlmeﬂdmbbxéﬁnﬁlei hi adi azepan- 2-yl ) - 8- hydr oxy- - _[ :
1, 6] napt hyri di ne-7-c arboxam de; 10

N-(4 fl uorobenzyl -8 hydr oxy-5-[ 5- (et hyl sul fonyl ) -1, 1-di oxi do- 1, 2, 5- th| adi
azepan- 2-yl}-(4- ﬂeowépmﬂyﬂx)yﬁ[é(ﬁ@le?h)dmgkmampyﬂ 8-hyd1‘0xy—[1 6]napthyndme— =

N- (4-f 1 uor obeRAYsRandadlydr oxy-5
(6-met hy) -1, 1- di oxi do-1, 2, 6- -t hi adi azi nan-2y1) -1, 6- napht hyri di ne-7-c¢

ar boxam]d)e 15 N-(4-fl uorobenzyl) 8- hydr oxy- 5- {nnet hyl [ (1 -

met hyl - | H i nvqafiabrofenail)-S4{ 1)+ By diraéth Plamjnod-Pox @ P H}]Lglﬁycﬁ-oﬁ;)ar boxam de;
N[ 4- fluorooﬁlp(]rreigé:sul_zl ﬁ%be yl']-8-hydr oxy- 5- {rret yI'[ (1- met hyl -

i m dazol P§ df f‘i’ t -1, 6- napht hyr.i di ne-7-car boxani de; -
N-7-14-fl uoro- 2- (rrethylsulfonyl)benzyl] 8- hydr oxy- N-5-, N-5-di met hyl -1, 6-
napht hyri di ~ '
N-[4-fl uor O@(%ﬂﬁo%b?nﬁ{lﬁ%ﬁ?’(? (ég?l 13? ﬁ’ ergz1ﬁ¥/12f;tl(1))§(l 8&1 yfiioxf E:‘}i’ﬁ(} %hoyrfhrf¥ hi-azi na
n-2-yl)-1 ﬁ@ﬂi}sl di'ne-7- car boxam de

N-(2 (rrethylsulfonyl)benzyl) 5- (1, 1-di oxi do- 1, 2-t hi azi nan-2-yl ) - 8- hydroxy I

' N-(4-fluorobenzyl)-5-[2-(2-oxo0- 1-1m1dazol1d1ny1)ethyl] 8- hydroxy (1, 6]napthynd1ne—
7-carboxamide;

20 N-(4- ﬂuorobenzyl) 5-{2-(2-oxo0- l-plperazmyl)cthyl] 8- hydroxy—[l 6]napthynd1ne—7—
- carboxamide;

5-(1,1- d10x1d0—1,2—th1azman—2—yl)—N 4- ﬂuorobenzyl) 8- hydroxy—l 6- naphthyndme—
"7-carboxamide;

25 ,
5-(1,1-dioxidoisothiazolidin-2-yl)-N-(4-fluorobenzyl)-8-hydroxy-1,6-naphthyridine-7-
carboxamide; - ' o i

N-(4-fluorobenzyl)- 8-hydroxy—5 [methyl(methylsulfonyl)ammo] 1 6-naphthyr1d1ne-7—
30 carboxamide; : _ -

‘5 [acetyl(methyl)amno]~N~(4—ﬂuorobenzyl) 8-hydroxy—1 6-naphthyr1dme—7-
carboxamide;
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napht hyri di ne- 7- car boxani de; 30 ' _
N-(2-[ (di met hyl am nosul fonyl ] -4-fl uorobenzyl)-5-(1, 1-di oxi do- 1, 2-t hi azi nan-
2-yl)-8- hydroxy-1, 6-napht hyri di ne-7- car boxam de; WO 02/ 30431 ' .
PCT/ USOl/‘RyQS)G’ZO - April 2005 o PCT/US01/42564 -

N- (4-fl uorobenzyl) - 8- hydr oxy-5-(1- et hyl - 5- oxopyrrolidin-3-yl )121Al§ﬂ Bgght hyr
i di ne- 7-carboxam de; and pharmaceutically acceptable salts thereof. O her
enbodi ments of the present invention include the following: (a) A

phar maceutical conposition conprising a conmpound of Formula (1) and a

phar maceut i'.cglﬂg acceptabl e carrier, Sb), The pharnmaceutical conposition of
(a), further>& %ﬁﬂﬁl%ma}carhoe&@(mﬁhﬂ aRmol- M- @ flucaplenz ¥ Stirygnerohk6gr oup
consi sting ofaphithyridiret eeEBoisaidi t ors, non- nucl eoside H'V reverse
transcriptase inhibitors, and nucl eoside HV reverse ‘transcriptase:
inhibitors. (c) A nmethod of inhibiting ETV integrase in a subject in need
tp;ar eof whi cN—(édlqmmél&asyl}id{ﬁyﬂfcg@@fhﬁﬂMq-@hﬁo@hbji@qtylahylblﬁtcg@e%gi cally
effectiv ~ : Qr a. (.l A net hod of -preventing
or treat ﬁngaﬁﬁ@étﬁ% %@Pﬁégg’i%ﬁdei'l’éﬂ%‘iﬁ%’fﬂcﬁﬂg’ﬁﬁé@%%@m whi ch conpri ses
admi ni stering to the subject a therapeutically effective anmobunt of a
conpound of- 6 € Rt Ld)1 wh [ he conmpound of
Formula (1) ﬁgﬁqgg?n?b%{lﬁ tl)eg Z&Qdﬁgﬁ?%‘%ﬁgﬁpﬁ%ﬁ \%I}:tl &@ﬁ%@g%dgg%ﬁc ally

ef fective arfIhRXaBrdest | east one antiviral selected fromt he group
consi sting of MV protease inhibitors, non- nucleoside HV reverse

b £ d0s. > ehgetioRopR U G uembaro kot Brdraer g wpr e s et of

Al DS 25 in Acabbfamgtie;i N need t hereof which conprises administering to the
subject a therapeutically effective anmount of a conpound of Formula (1)
(g) The method of (f), wherein the conpound is adimnistered in conbination
with a t her djéhfluoebeyzydr§-bydioug-Saifemathybs-caxbpipensin- byb-laGvnaptitpidise7ect ed
fromthe gr uphxapsdesti ng of H V protease inhibitors, non-nucleoside HV
reverse 30 transcriptase inhibitors, and nucleoside H V reverse ' -
transcriptase-inhibitors. (h) A method of inhibiting HV integrase in a-
subj ect in riegd{[4-fluorobenzyl)amino]carbonyl}-8-hydroxy-1,6-naphthyridin-5-y}-L-

. prolinamide;

N "(4‘ﬂu°f0benzyl)-8_-hydroxy—5 ~(2-oxotetrahydropyrimidin-1(2H)-y1)-1,6-
20  naphthyridine-7-carboxamide; o

‘N—(4—ﬂuorobenzy])—8—hydroxy~5.—_(2-ox0imidazolidin—,_1_~y1)--1,6¢napht_l1yr_idine—7- ‘
catboxamide; ' ‘

25 N-7-(4-fluorobenzyl)-8-hydroxy-N 5, N 5-dimethyl-1,6-naphthyridine-5,7-

di¢arboxamide;

N 7—(4-ﬂuorobcnzjrl)—thydroxy-N S-isopropyl-N S—methyl—1,6-na§hthyﬁdine—5 e
dicarboxamide; ' - :
30 _
N 7-(4-flucrobenzyl)-8-hydroxy-N 5-(2-morpholin-4-ylethyl)-1,6-naphthyridine-5,7-
dicarboxamide; - : S
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t her eof which conprises adm nistering to the subject a therapeutically
effective anount of the conposition of (a) or (b). -33 WO 02/ 30931

PCT/ USO1/%942/409%2 April 2005 (i) A nethod of preventing omPCuyEsatmzsgs
infection by HV in a subject in need thereof which conprises

adm ni stering to the subject a therapeutically effective amupisfg fzc?bF
conmposi tion of (a) or (b). (j) A nmethod of preventing, treating or ayi ng
the onset of AIDS 5 in a subject in need thereof whi ch conpri ses

adm nistering to the subject a therapeutically effective anount of the
conposi tion 1%5 g4stingsihylptinos2iqxoedyHeV 7dﬁﬁbmrﬁlnﬂwsl)18fhyﬂmypiﬂ ésmethyl-hgent i on
i ncl ude the faghihgwmiig-s,7-GichrbbxRpfderaceut i cal conposition which conprises
the product prepared By conmbining (e.g., mxing) an effective anount of a
conpound of Fornmula 10 (1) and a pharnaceutically acceptable carrier. (1) A

conbi nat i on M@ﬁubrdbeﬂzylﬁﬁu(pﬂldl@ﬁdéﬂh%;doni SOt azE - A ISR YIGoxRT |
preventi gg |n ctl }gﬁiblsl #"er or fgrtpreventl ng, treating or delayi ng the
Pﬁéﬁ’u&‘ﬁ U

onset of ically effective anount of a corrpound
of Formul a (I) and a therapeutically effective anount of an HV

fect /AI t 5, f t - of
HVT Al DS ant e ?‘%i%gﬁﬂ’” S S P oG M R IBELE gants.
(m The conﬂl)ﬁ&txi)fdrl flaRﬂ]))Hdlmh'é-ﬁ@ianuh@EHl V infection/AIDS treatnent agent

is an antiviral selected fromthe group consisting of H'V protease

i nhi bi t S, nucl eoside H V.reverse transcriptase inhibitors and
nucl eosi é ﬁ@geoqog%zry {4 Edicrfqrp £8P il 2o diadizgenan ikt S-bydsoxti-nent s

of the |nver[ﬂ;6gnnpth}eiduﬁe7~c§rb@g@|ﬁaérraceut| cal conpositions and nethods set
forth in (a)-(j) above and the conpositions and conbinations set forth in
(k)-(m, wherein the conpound enployed therein is a conpound of. one of the
enmbodi ment s N-t4-Heembenayl)-ashbdicskidd-1 Sohithinzkpadesyi)-B hedrod§- above. In all of

t hese enbodigrg A __ y optionally be used in the formof a
phar maceuyt i ca’l FH jneptea P%Bs H&As used herein, the term"Cl1_6 al kyl" (or

"C 1- cslal kyl") means |inear or branched chain al kyl groups haV| ng from1

to 6 carbon J\a(zpﬂﬁo@la@lnzly@ci des, sade&a&gdollhﬁ%ﬂﬁm&qﬁh é-g- dh la' k%/'h |
i soners as sec-, an batyl, n- propyl, ethy
and net hyI Vﬁ’é“aﬂa’éﬂgw ﬁaég?f%anﬁ > iso-, sec- and t-butyl, n- and o

N-(4-fluorobenzyl)-5-(1 4-dimethyl-7-oxo-1 4-d1azepan S-yl) 8- hydroxy{l 6]
20 napthyridine-7-carboxamide;

N—(4~ﬂuorobenzy1) 5- (1~methy1—7—ox0 1,4- dlazepan-—5 y1)>-8 -hydwxy-[l 6]-
napthyridine-7-carboxamide; ' '

- 25 N—(4-Flu0robenzy1)-5 (7—0x0-1 »A-diazepan-5-y1)-8-hydroxy-[1, 6]-napthyndme—7—
carboxamide

N—(4—ﬂuorobcnzy1)—5 [4—(methylsulfonyl)thlomorpho11n—2—y1] -8-hydroxy-
[1,6]napthyridine-7-carboxamide;

30 - _
N-(4-fluorobenzyl)-5- [4—(methylsulfonyl) 1-0x1dot1uomorphol1n—2~y1] 8~hydroxy~ -
[1,6]napthyridine-7- carboxamide; '
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i sopropyl, -ethyl and nmethyl. The term "Co" as enpl oyed in expressions such
as "CO 6 alkyl" nmeans a direct covalent bond. Simlarly, when an integer
defining the presence of a certain nunber of ring atons in a cyclic group
is equal OZEP%} it neans that the ring atoms -34 WO 02/ 3ETAIS01/42564

PCT/ USOl/ 42564 12 April 2005 adjacent thereto in the cyclic gr fifd085 '
connected directly by a bond. For exanple, when Lis (CH2)0 wherein u and %
are each integers having a value fromO to 4, provided that the sumof u +
visl1l 2,6 3 or 4 L has the followi ng structure when uis 1 and v is zero:
Z~| (CHA Zb& 0 2 The term"C2-5 al'kenyl" (or "C2-C5 al ken means

i near FineheesbenaS Ry i oups: adiongomiompahosS OhbByimapons
and |ncI udes[laé]haﬂﬁyﬁegn@maﬁ%ﬂgﬁmél isomers as well as 1-butenyl,

2-butenyl, 3-butenyl, isobutenyl, 1- propenyl, 2-propenyl, and et henyl (or
vinyl). S| mlar terns such as "C2 3" al kenyl ™ have an anal ogous neani ng.
The term™ C2N5(4d1ubwwh II M(Z-Ac@%rl@&n@ihfywwﬁbhdﬂeﬁﬁlﬁ d-hyiRaky-or branched
chai n al kyny Jé g r%}[—j{é to 5 carbon atons and includes. all of

15 the penty n?p e Lo arRor 1-butynyl, 2-butynyl, 3-butynyl,

1- propynyl, 2 propynyl and et hynyl (or acetyl enyl). Si | ar terns such as
"C2_.3 al kyn I l,o i 7 .cycloalyl" (or

" C3-C7 cycl o}\gl O%eﬁi}n) §g?1 cﬁ? ﬁoq‘:f%tﬁlg?agﬁg Eﬁﬂ‘g [avi r¥g three to seven
total carbon 1aﬁ]@&?éh)(f1dlllf-7-célgb@K@plcbpyl 20 cycl obutyl, cyclopentyl,

cycl ohexyl, or cycloheptyl). The term"C3-6 cycloalkyl" refers to a cyclic
ring sel cted fromcycl g rop , cl obutyl, cyclopentyl, and cl ohexyl .
Ter o sudh. - (EROt LRl am Uy G Enelhy SHERY oL Rt o e e

"hal ogen" ( o2-yljtiod-8: phtlli}&fcﬁxliewlc@:lj‘ob;u@[deﬂe chlorine, bronmine and iodine
(alternatively, fluor 0, chl oro, brono, and iodo).. 25 The term "thio", (al so
referred to as "thi oxo")means divalent sulfur; 1. .,=S. "The term"Cl_6

hal oal kyl " (XHi-flnorngnzll)k-&hydtoxye(§-nimshyle, bﬂroacﬂct—b,Z;ﬁsthlamazman-Zyl) 1 6- :

naphthynd1nc~7 -carboxamide;
15

. N~(4-ﬂu0robcnzyl) 8-hydroxy-5- {methyl[(1—methy1—1H—1nndazol—4— :
yl)sulfonyl]ammo} 1 6—naphthyr1d1ne-7—carb0xannde

S N—[4—ﬂuoro—’) (methylsulfonyl)benzyl] 8-hydr0xy—5 {methyl[(l methy1-1H~mudazol—
20 -yl)sulfonyl]ammo} 1 6-naphthynd1ne—7-carboxalmde '

N-T- [4 fluoro-2- (methylsulfonyi)benzyl] 8- hydroxy—N -5-,N- 5 dlmethyl-l 6-
naphthyndme—S 7-dicarboxamide;

25 N-[4-fluoro-2-(methylsulfonyl)benzyl]-8-hydroxy-5-(1,1-dioxido-1,2-thiazinan-2-yl)-
1,6-naphthyridine-7-carboxamide '

_N -(2- (methylsulfonyl)benzyl)—S ~(1.1- d10x1do—1 2—thlazman~2—yl)- -hydroxy—l 6—
naphthyridine-7-carboxamide;

30 . _ ) : _
N—(Z-[(dimethylaminosulfonyl]-4-ﬂuorobenzyl).—5—(1‘,l-dic_)xido—l,2-tlﬁazinai1—2—yl)~8—
hydroxy-1,6-naphthyridine-7-carboxamide;
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"Cl-C6 hal oal kyl " or "hal ogenated Cl1-C6 al kyl") neans a G to C6 |inear or
branched al kyl 'group as defined above with one or nore hal ogen

substit usw82/30351e 30 term " C 1-4 hal oal kyl" has an analogBuHUMHanﬁng. The
term"d -6.fluoroal kyl" (whi<ch may alternatively be referred to as "Cl1-C6
fluoroal kyl™ or "fluorinated C1-C6 alkyl") nmeans a Cl to C6 |i{¥gf fs- 35
WO 02/ 30931 PCT/ USO01/ 42564 12 April 2005 branched al kyl . group as defined
above w th one or nore quorine substituents, The term"Cl-4 fluoroal kyl"
(or "Cl-C4 fluoroal kyl™ or "fluorinated C1-C4 al kyl") has an anal ogous
meani ng. Rebk(és&rﬂrabamel)éx}wﬂodwﬂ«ﬁ -nghl fbbepytrotidined- iy 156 -naphithadiliddr e
series (CH2yQ,4(Ck .e., trifluoronethyl, 2,2,2-trifluoroethyl,

3.,3, 3 trlfluoro n bropyl etc.), 1- quoroethyI 2- quoroethyI

2, 2 di fl uoroet hyl, 3,3, 3- trlfluoroisopropyl

1,1,1, 3, 3 SNQﬁﬁﬁhhgg%@hggp&gaﬁmﬂe@ﬂgnﬂgkgfuorohexyl The term"aryl" refers
to aro i ¢ nono- and pol’y-carbocyclic ring systens, wherein the
‘individual carbocyclic rings in the polyring systems may be fused or

att aciged t;) Ieac ht og hteotwdren@oainwlteoﬁlﬁ@ reséiwlﬁ%hen afcllﬂdegﬁ@fbglll_lﬁwﬁfggm ude, but

ar e not limte en e term

"het erocycl e" (and va&patl g‘rfélafr%‘fﬁg‘ @W‘)ﬂ Onﬁg'?“ %E*y@%?’gpou@"f

heterocycl‘;?brh)ulbﬂ()addlyphahmpsuttcallaadeeptableﬁ:almfoered nmonocyclic ring, 7- to

12- nenbered blcycllc i ng cI|c ring
() POTRY BhEMRacQlicAleckind:ichGeTRIRSHES Al

syst em any ri ng ich'1s"sa nsa lelg consi st's
of carbbh a%e@ﬁsmaﬁatvaﬁé selscied fiopy e mseuwresasisiing B pwiease ohititor9 namd S,

and wher ei Npid1Eositict FIMORN e AB Hafdtkibtbce idEhifIr 3ha MBCIEBNACATY 2Rty be
oxi dized, and the ni tivg)gen het eroatom may optional [y be quaternized. The

het er ocycl i F25°HER ‘OFtt ached at any heteroatom or carbon atom
provi ded that attachnﬁjjt resméﬂhsdbﬂlrﬁlhﬁn@gHﬁVImttagﬁﬁem&@bﬁbiﬁn‘étadiUCtUre

When the . der.stood that th
subst i  uen: Selig) SRR R AR5 e SR et RS GHEERE &
het er oatm amowntedeisompatwdof Prowia@l that a stable chenical structure
results. Represent ati ¥§ exar nif&hﬁédgf ge]gﬁ[?%c&l nyqlleuaﬁﬁc m'fé?:(ﬁlo’ff%§ }ﬁlvpe‘rl di nyl ,

pi perazinyl, azeplnyl pyrroly razolldlnyl
i mi dazol yI , SYtiscaEvesieddherpet Wlﬂlﬁlaﬁfefppnseseéwraatényg to ﬁhﬁﬁ'd%lwlaltgﬁmpeuﬁy%ﬂ)dyl
(or p Iyr :jdl n?’ﬂféoﬁv@iﬁﬁﬁ&}l{%aco@ﬂduﬁli@f??ffnéulﬁ)ﬂ?| dazi nﬁl | oxazol Kl hol i nyl
oxazol i di ny i soxazo i,di-n rphol.i n [ phol.i ny
t hi azol yl, thiazolidi I, %3‘6 ﬁ) Whﬁ{ﬁ“h &281PP Oflls%rﬁ'{“ﬁ)ﬂn&%@ i di nyl ,.
qui nol i2(y| adraimipEredin mthbmé:tmnmm damépphucaliyw&dﬁi@aimdyuml@eﬁﬂe&y paay! ,
benzot hi az O!aﬁﬂwm??é“éc?@c?ﬂb%l the LI%[I%‘ lcoﬂs%nng%f %ﬁi() ﬁrbtease inhibitors, non-

nucleoside FIV reverse transcriptase inhibitors, and nucleoside HIV reverse

transcnptase inhibitors;

(f) A method of preventing, treating or delayi'ﬂg the onset of AIDS
25 ina subjéct in need thereof which comprises administering to the subject a
therapeutically effective amount of a compound of Formula ().

(g)  The method of (f), wherein the compoﬁnd is administered in
combination with a therapeutically effective amount of at least one antiviral selected
from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse

30 transcriptase inhibitors, and nucleoside HIV reverse transcﬂptase—ilihibitors
- () A method of inhibiting HIV integrase in a subject in need
thereof which compnses administering to the subject a therapeutlcally effective
amount of the cornposmon of (a) or (b).
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tetrahydrofuryl (or tetrahydrofuranyl) t et rahydr opuranyl, thienyl.
(alternatively thiophenyl), benzothiophenyl, oxadiazolyl, and

benzo- 1, 3-di oxacycl opentyl 30 (alternatively, 1, 3-benzodi oxolyl).

Repr esent¥0i0g@eB8xanpl es of heterocyclics also include thedraidoomeisy
bicyclics: indolyl, benzotriazolyl, imdazo[4,5-b]pyridinyl, 12Amﬂ2mm
di hydr oi m dazo[ 4, 5- - b] pyri di nyl, pyrazolo[4 3-c] pyridinyl,

di hydropyrazol o[ 4, 3-, c]pyridinyl, tetrahydropyrazol o[ 4, 3- c] pyridinyl,
pyrrol o[ I, 2-a] pyrazi nyl, dlhydropyrrolo[l 2- a] pyr azi nyl,
tetrahydropyrrolo[l 2- a]pyra2|nyl -36 WO 02/ 30931 PCT/USOl/42564 12 Apr|
20. 05 octahydropyrrolo@h.2.ﬁﬁmyhakmﬂgmwenhsgDnﬁgﬂyilnﬁmdambY§MV1nadollnyl
| soi ndol | nYlbjeBtihHRXa e wifl sw%ﬂlﬂmt?géaﬂ% ot surfddf SRR B

i sochromanyl . Representative exanplies of he clics also In
fol | owi ng ~ SAfeqH ¥ Haows ©bEircompesitine R @ yr i ni di nyi , th| azinanyl (e.g.,

1,2-thi azenanyl, 5 al t@f natA\ﬁ@étb{odEﬂﬁ%&ehﬁhgGtPééﬁhQDiLdaa}lﬂg%dﬁ)éét)ofAIDS

t hi azepanyl .(e.q,. aze alternat] veT’ naned
hexahydr 3 1,?§-atsﬂ?’3§9téﬁlnﬁ {her &&&MW{P&F%’% ‘Sgto as@Rirgt dazepi nyl ),
g- hiSagi -aé _epﬁ!’tk(d:rap@tiglaljly éf.fj&;tﬁefahioalﬂﬂ @Wmﬂidsflﬁ? éﬂ(ﬁﬁéﬁﬁb?_l’lw (e.g., ,
, 5,2, -dithiazepanyl), epanyl..(e.g. .1, 4-di azepanyl. n .
t hi adi azi nanyl (e.g., Stﬂ! %,%%‘P?Woadbpl(“g}t?ﬁ%\ﬂ@?lp)r‘?seﬂﬁ%wg@l%é%‘ﬂ*ﬁ%@?é?%?%‘ﬂ&bycI e"
(and vari ations t her edk) such pharmattusitoal coroprasttyal whith comphstseleoprodocty cl i c")

refers 10 agioudedioy banfinlBS! SxdIPROCHELIVE dhidigs Wl il ndk woaked o

unsat ur-ated, atons an
het er oatldns @é!“é(?t@éﬂfl?‘@#’flw lymegepiable cagREr-wherein the nitrogen and sul fur

heteroat ons. may optiong |y Reofkirdiig®eer@Tdr inheifths mg%ﬁke%é@%ﬁf&ﬁhgm may
optionally be g%atern g_ylf{,ete ocyclicg r::‘F?%E g?j tached at. ~any
het er oat om & PEAFBYRS ?ﬁﬂonéﬁ” dOHIFREGVeRRE, g OF gdaying thepnseidfcr eat i on
of a stabl A, wdiichie atﬁﬁppameﬂigaéﬂfecavemmhm acdonipunal of Bsaaue tI?%n@-r e

ﬂlef glr gz §g| 2%2%81*&&6%&1@ ff%chv%ta oﬂﬁgc?fﬂr%tl-']ﬁf gllf';(%]a {d@aﬁéﬁgart%%@cﬁggnt seYected
Repr eserfat iftasm thesgrppsonstsiing 20 HA¥t AiSeantivival sgenisuhmdeomydlatyts, apdrr ol y I

pyrazi nyI P Filiffedi Y hoenRY T 1 dazi nyl, thi enyI (or th| ophenyl ), thiazol yI

furanyl, i mdazolyl, pyrazolyl, tri azol tetrazol 0xazo
i sooxazol yl, oxadi azol @V, tTﬁeaFi’@?Wmatlopafr%l(]l’% whespip the lﬂﬂﬁpmﬂ/éﬁwyl Unl ess

exp ][ e|S|S| y S&feafrﬂér{t tad@;a i ReagDital @lééted&ﬁomlﬂh@@ou @b@%uﬂg r@tlca&ag ial |2é
or u yunS rate rmn S uUnsa at e yCl
oar bocyol o TP o pidiastriats e%%ﬁ%ﬂlﬁ@%&&ﬁﬁ%ﬁ@”blmarﬁgﬁ% do HIV

20

reverse transcriptase inhibitors.

Additional embodiments of the invention include the pharmaceutical
composmons and methods set forth in (a)-(j) above and the compositions and
combmatlons set forth in (k)-(m), wherein the compound employed therein is a.
compound of one of the embodiments, classes, or aspccts of cornpmind’s‘described

25  above. In all of these embodiments, the compound may optionally be used i m the
~ formofa pharmaceuhcally acceptable salt.
' As used herein, the term “C1-6 alkyl” (or “C1-Cg alkyl”) means linear -
or branched chain alkyl groups having from [ to 6 carbon atormns and includes all of
the hexyl a]kyl and pentyl alkyl isomers as well as n-, iso~, sec- and t-butyl, n- and
130 isopropyl, ethyl and methyl. “C14 alkyl” means n-, iso-, sec- and t-butyl, n- and
. isopropyl ethyl and methyl. ' |
_ The term “Cq” as employed i in cxpressmns such as “Co- alkyl” means
a direct covalent bond. Similarly; when an integer defining the presence of a certain
number of ring atoms in a cyclic group is equal to zero, it means that the ring atoms -
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The present invention al so |ncludes a conpound - of the present i nvention
for use in (a) inhibiting HV protease, (b) preventing or treating

i nf ecti onWiey02/3M3¥, or (c) preventing, treating or del ayi ngCrhsecomses of

Al DS or ARC. The present invention also includes the use of a compound of
the present invention as described 30 above as a nedi canent fo§s Ag 2005
inhibiting HV integrase, (b) preventing or treating infection by HV, or
(c) preventing, treating or delaying the onset of AIDS or ARC. The
conpounds of .the present invention nmay have asynmmetric centers and nay
~occur, exceptdjmenthsptrinftheeycliy grmtpeute comented duealy Inf a boet. cfirsammplk, or as
-37- V\D 02/ 3%@3. PCT/ USO01/ 4255=4 12 April 2005 individual diastereoners,
or enantioners, h all isoneric rms being included in the present:

i nvention. V\hen any vari abl e (e. Ra, Rb. Rc, Rk, etc.) occurs nore than
one time in any constituér)es | FrCalzlozor i n any .ot her fornula
depicting and 5 describing conpoungds of the invention, its definition on
each occurrence is independent of its definition at every other.
occurrence. whemwin warby mathdnistegbrs mvbgta talenfrom &rtd Aoprovadeidabdt dise sameof
ermssibde | i iqf : yinds. The term
IOsubst it Bjt edﬁq‘yls X 253%}11 i%k%%w@&or%%&gé\ug%h@ﬁ% %ﬁe %%QSubst ituted
with fromlto 5 SUbStLLugﬂ%Zi ?;—ano- and pon substitution by
a named substituent to th ¥ent such singl'e and nultiple substitution is
chenmically allowed. For exanpl e, a carbocycle or heterocycl e substituted
with nore than one Y t stituents on the sane
ring atomto the ext e#?ﬁ tlte aEéhaggr?l 0§m‘§é drﬁoél?%rglljg,&lefapﬁ Y%H%ur atomin
a saturated hehﬂredmﬁmhalmaﬂ grigps tﬂx(ﬁmfr@n 216 Steyghion atdnys Al inuhdéd lldfed Wit h
1 (- X unds of .t he resent

i nventi 5@ mag/heg’ Iltzlcjﬁ(an 9011%[ Eng\%elg aSS?%ute)“?' ¢ yi)%te?ﬁ?r ;@W&dﬁbu&ﬂ accept abl e
salts. The tBRRFBHaPTFRE® ndHhepybos apvhb| dmil §raq&tms sushian{ ‘Caefetikenyl’| ncl ude

all accept abhﬁ,e%latﬁl sCrHea%ﬁ-Hr be used as a dosage formfor. modi fyi ng
t he solublllty or- 3

SIS, ter t|“ r e use |n sust ai ned 20
rel ease or pro- drug fo tﬁﬁt‘lgh Eﬁh% %lg}élyl megps ’6566“( COON) or
al cohol- * gr omnaeurtﬁmﬂraﬁ@ﬂm gro®fa M{geﬂ@meab SeatenaRiAbhRl Reh@Esaltan be

| oyed t he | d
Chose” eskbr st Rryiodmia® 2 Ve 6 1 by o iRy L aroRgah o ys o
characteri st propymdr andsghyas] ©u seadilrayd) r 81%@1618 Smh)@r‘if@-ﬁ caﬂtmlsﬂatham@l .

analogous meaning.
‘The term “C3.7 cycloalkyl" (or“C3-C7 cycloalkyl”) means a cyc:llc

ring of an alkane havmg three to seven total carbon atoms (i.e.; cyclopropyl,
20 cyclobutyl cyclopentyl, cyclohexyl, or cycloheptyl). The term “C3-6 cycloalkyl”
refers to a cyclic ring selected from cyclopropyl, cyclobutyl, cyclopentyl, and
. cyclohexyl Terms such as “C3-Cs cycloalkyl” have ap analogous meaning.
The term "halogen” (or “halo™) refers to ﬂuonne, chiorine, bromme |
and iodine (alternatively, fluoro, chloro, bromo, and iodo).
25 The term “thio” (also referred to as “thioxo’ )_m_eans divalent sulfur;
ie.,=S. |
| ' The term “C1-6 haloalkyl” (which may altematlvely be referred to as
“Cq1 C5 haloalkyl” or “halogenated C1-Cg a]kyl”) means a C1 to Cg linear or
‘ branched alkyl group as defined above with one or more halogen substituents. The
30 term “C]-4 haloalkyl” has an analogous meaning.
| - The term “C]1.6 fluoroalkyl” (which may altern atively be referred to as
“C1 C5 ﬂuoroa]kyl” or “fluorinated C1-Ce alkyl”) means a Cj to Cg linear or -
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- 25 The compounds of the present invention nmay be adm ni stered orally,
parenteral Iy (includi ng subcutaneous injections, intravenous,

i ntramuscul ar, intrasternal injection or infusion techniques), by

i nhal at i oNO9pBEA1 or rectally, in dosage unit formnul ati oRE€TAm1/8d564 Ng
conventional non-toxic pharmaceutically- acceptable carriers, fghﬁWﬁﬁgs and
vehicles. 30 The term "adm ni stration"” and variants thereof (e g.

"admi nistering” a conpound) in reference to a conpound of the i nvention
each nmean providing the conpound or a prodrug of the conpound to the

I ndi vidual in need of treatnent. ~When a conmpound of the invention or
prodrug t hereafched afiyogioueds defined mbovewitbone v tloredieorive sobstituaitielheact i ve

agents (e. g.terp@RC|Yifhdk M st-“C4 564 Bhofdlkyt" §atud A!Qk? 5&9%11
PCT/ US01/ 425%4 121Ep Oﬁ%Stl mgélct'lionoor (Xq DS), K ggﬁéﬂp’si%r:at | oﬁ ﬁan its

vari ants ar @n@@gﬁumwm odepressniakive exanpledeicwitella fluarchliedsinelude e

provi si on ofsefi(CHHATH (., RifdFsigethhe0i- nﬁnﬁbr@atm 3,339€#lusrolhe term
"conposi tion” |s i ntended to encorrpass a ’aﬁq uct 5 corrprl sing the. speC|f|ed

i ngr edi eft s IPPYLRIC-Sdcdparpeiyla ddinerecth ds 2 gediflugreethnly 3 Ssbtrifisoroispnrepyl,
resul ts, diret)ss, %exmbf@ﬁpkqpylfgngrpeemmbﬁm?g t he speC| fied ingredients
in the specified armg&tcs ' maceut i cal

ac bI e’ is.nmeant the
carrier, diluent or rﬁry]rrﬁ 1 té’aé%tﬁﬁth‘ilpé’?% E\R;s X??éb?ﬁyﬁ li¢ ring
i ngredi ents sgstemla,emﬁamrmheaman/mdlmhdanbod:ychﬂ:@mgeireiﬂlepomgtsyste)lnenfa@djepl ent
t hereof. Th r ; r Lel S
“patient") g:gge%(ﬁa g(ﬂl%h?& Lach O%ﬁér%{ggﬁl ié%oﬁlld stlﬂlj)’lg g\gﬁ %ﬁu@ éncﬂac%ﬁ%'ft,ﬂefm st
pref er alPly aohlirmdied t%mben)ﬂampb@@h mﬁ@lmpébﬂylof treatnent, observation or

experi nent. The term 'ﬁ“ﬂ&%ﬁp%&éﬂ%@%w’ (%B& GaidtioRs ﬁ{éPéH?tsﬁcfﬁé‘s Lfﬁﬁe‘i’oé%ﬁ@‘ n

means t hat anmount active O‘rég or phar maceutlcal agent
a

elicits the °6| B?tﬁ‘{j’lcl'f‘”é}d E)Pfoaﬁ}é(dP@F%@l &dﬁ%@ ¢Rd Frompeyalis ringy 2t ©h2- ani mal

or human. thaﬁemseraemﬁgdm@ﬁys@m @r afi @$ €6l CReimbevsl kY cﬂibrrirﬁ%:sysféﬁﬂ gl
doctor or other ncl.udes .al,l V|at|on

t f
the di sease T sfg b BRrhurmenBrtd e Noud s B crboh gl one
i ngredi dAt) drsnard heticstenediatedhmm 31 and 8f mdevieesin 11*0: titreganadrsulfof active

di-ent Th
compounds. of gtk fab SBAOAAA Rl sh8 fheiBBBeckoflr ot GIRAMA], Th
dosage rangdesrapmized Hedetaggiklc bogynajhapitachad afjjiagy éefdrme or C‘c@@l '
preferred g@sagRoliABYRat SitdhhehCredlt iNUAKGeRRAOI MM stlcBhkY Wikn tfl.vi ded

doses. An ot
r}xetf:rocychc ting has substituents, it is understood that the substltucnts may be

20 - ‘attached to any atom in the ring, whether a heteroatom. or a carbon atom, provided
that a stable chemical structure results. Representatl_ye examples of heterocyclics -
include piper_idinyl, piperazinyl, azepinyl, pyrrolyl, pyi‘rblidinj/l, pjrrazolyl;

. pyrazolidinyl, imidazolyl, imidazolidinyl, triazolyl, tetrazolyl, imidazolinyl, pyridyl
-(or pyridinyl), pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl,
. 25 isoxazolidinyl, Iﬁorpholinyl; thiomorpholinyl, thiazbljfl, thiazolidinyl, isothiazolyl,
' " quinoxazolinyl, isothiazolidinyl, quinoliny}, isoquinolinyl, benzimidazolyl,
‘thiadazolyl, benzopyranyl, benzothiazolyl, benzoazolyl, furyl (or furanyl),
tetrahydrofuryl (or tetrahydrofui‘anyl), tetrahydropuranyl, thienyl (alternatively
7 thiophenyl), benzothiophenyl, oxadiazolyl, and benzo-1,3-dioxacyclopentyl

30 (alternatively,‘l ,3-benzodioxolyl). Representative examples of heterocyclics also
“include the following bicyclics: mdolyl benzotnazolyl imidazo[4, 5-blpyridinyl,
dihydroimidazo[4,5-b]pyridinyl, pyrazolo[4,3-clpyridinyl, dihydropyrazolo[4.3-
clpyridinyl, tetrahydropyrazolof4,3-c]pyridinyl, pyrrolo[1,2-ajpyrazinyl, -
dihydropyrrolo[1,2-aJpyrazinyl, tetrahydropyrrolo[1,2-alpyrazinyl,
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preferred dosage range is 0.5 to 100 ng/ kg body weight orally in divided
doses. It 25 will be understood that the specific dose |level and frequency
of dosageWVPde3e,y particul ar patient may be varied and weCI/udepese: upon a
variety of factors including: the activity of the specific conpound
enpl oyed, the netabolic stability and | ength of action of thqtzﬁg)ﬁ%ggnd--,
t he age, body weight, general health, sex, diet, node and tine i
adm ni stration, rate of excretion, drug conmbi nation, the severity of the 30
particul ar condi ti on, and the host under goi ng therapy. The present
i nventi on i socihydrogyrrelof ba- aﬂwr@mnbh, rsamrlolryk indazplyd, ikiokinyl, itcdurodiag, i nhi bi t or

compounds W slAAfn ! afREIR0RBlRoHRA! dhobli il KERIRIR O HL Y I nfection

or AIDS. For” exanplwe, e Co oun I nven be effectively
admi ni st ered, whet her %RPF?)?@M a%e&&mm@?eofémsgwbcw@pmclqdoshefeummgre in

-39 WO 02/ 3%&@@@%@5@%&3 26540} oﬁﬂmﬂdngﬁotﬁlaeﬁmlr@tg' qrﬁuﬁﬁgz{hanﬁf fective
a

amounts Qf one or. i munojmpdu

ant i i nf ect i V§Magye \VWH@@“&H%%PE ﬂHF‘ZlPYliémaﬁa)aHNenawfle‘bfhl%pwl Al DS,
such as thos@temaacdslgmedxedmeﬁ'@tyﬂﬁa-l 4ahiad¥Pifil), I8S3Ay] dalteﬁﬂi@v odi ment, the
conpounds of fec adm ni nbi nati on
with 5 ef fed ré’a%ﬁ?%bbﬂ?‘mgﬁ%e%ar“ SRl TevrareR ity D: S enan by v om
t he group c]oimgr@thlw’gpmylhrdm@em (qz,ahé{ﬂ@mepanydﬂehm/ﬂmachhmnyl (e.g.,

di deoxycyti di ng_ ﬂ(lg@g,}man i deoxyi nosine (ddl), efavirenz, indinavir,

| ami vudi ne (3TC), nel vi navi r,. nevirapine, ritonavir, saquinavir, st avudi ne
(d4T), Adovudi ne ( AzThhe R hrigiomonpeycly ang ygmtqqas/thereo BeFhrast onavir) |

zal ci t abi ne "h&:retommobycﬂgba&aﬂetémﬂl@foaydmdj ﬂ@:@cré‘ﬂija % AeME 8L A6hperadd 10
tipranavir. 1t w .St od that the scope, of. conbi nattj ons of the

conpounds of™ OI}OﬁV“SthFRFeWF}CgﬁS% E,filteﬁp{/)lgaaﬁgatg £ 40 Whirk consistef qarbent ed to t he
list in the qﬁwmmnﬁmgorsm’edmmeoamm sdlevtddfden N,I0 piid $Cindlvehedely tgonbi nat i on

th h t of HV -
't ectt on ot it RIS SEBAMly bbb M BB nds of e
i nvent i da, th@@rwmmmmmaw bsa qgatame@t Rbe hqtsmagfdmmgmey bqqmwhdzd at _
enpl oyed in aTnE)ﬁbﬂér&%}ﬂ%thﬁaﬁhto%?w&déd%&eﬁtaclﬁﬁ tr@ﬂit%e%%guir?ﬂo% ted in

the art, |ncla% i'n the dosages descri bed t he Physi ci ans erence,

54°h editiorft e ER eI TROER Ve STBRKS 0%@900 hetoracisdssagedisdagdsbow: a
conmpound of .the invertheaBrm rhdtél@é@n&ﬁaﬁhgafdfa@% ahﬁmba@;h%eﬁr@?clé hose set

the 20 SehdhBRRL T EIRRT sdR FomirB eSSl Reavrg e Stenlindl oL =
1, 8- di aZ8bi dytﬁk@@@nﬁ@]mddé&zp?mﬁdmyrﬁﬂﬂ@ymzmyi pyrimidinyl, pyndazmyl thle;nyl
(or thiophenyl), thiazolyl, furanyl imidazolyl, pyrazolyl, triazolyl, tetrazolyl
oxazolyl, 1sooxazoly1 oxadlazoiyl thiazolyl, isothiazolyl, and thiadiazolyl.
Unless expressly set forth to the contrary, an unsaturated“ ringis a
partially or fully unsaturated i ring. For example an “unsaturated monocychc Ce
25  carbacycle” refers to cyclohexene, cyclohexadiene, and benzene. o
S The present invention also includes a compound of the present
invention for use in (a) inhibiting HIV protease, (b) preventing or treating infection by
HIV, or (c) prevaﬁting, treating or delaying the onset of AIDS or ARC. The present
invention also includes the nse of a compound of the present invention as described
30 aboveasa medlcament for (a) 1nh1b1t1ng HIV integrase, (b) preventing or treating
o mfectmn by I-IIV or (c) preventing, treating or delaying the onset of AIDS or ARC.
The compounds of the present invention may have asymmetric centers
and may occur, except when specifically noted, as nﬁxtures'of stereoisomers or as
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di et hyl azodi car boxyl ate; DMF = N, N-di net hyl f ormam de; DWMPU = 1, 3-di net hyl -
3,4,5,6-tetrahydro-2(1H)-pyrimdinone; DVMSO = di net hyl sul f oxi de; EDC =
| - et hyl % (3-.di met hyl am nopropyl) carbodii m de; EDTA = ' ' '
et hyl ened"@i#813%t r aacetic acid; 25 ES M5 = el ectrospray mEIUSIYEE6H onetry;
Et = ethyl EtOAc = ethyl acetate; EtOH = ethanol; FAB EIRVE = {ag}Hmadgam -
bonmbar dnent high resolution nass spectroscopy; FAB Ms = fast atom
bonbar dnent mass spectroscopy; HOBt = lhydroxy benzotriazol e hydrate; HPLC
= high performance liquid chronmatography; i-Pr = isopropyl; Me = nethyl;
MaCl = rret'ha.ngsu%}‘éﬁog%l chloride (or. 30 nmes chl orj de NBS =
N br onpsucci FHFRIGHE. ORpigreamgs; BHeTRSnYH allmmemc HH%EI lecing irghded inc
resonance; Rhe prgsbtrigventibBC1l= p- met hoxybenzyl chI oride rt and RT = room
tenperature; TFA = trif}) uoroacet .aci d; . I rofuran, The
conpounds of the pr eseng?ﬁ?)/e‘ﬁatqab%@mqﬁe eg& %@%%PWO%B%}?%%Q to
the foll ow rigme aaty constiodrs we s Eormwa(hmhmy odrerfmﬂnﬂa d&fidtiipsantiner eof , -40
WO 02/ 30931 r eadi avai l abl e starti ng

331 R gx%fl?g %ndléaﬁlﬁs EJ?thA%\}elnPng q l’%&%&lﬂﬂ)n onregglééfﬁug? C§ 1§ t hese

mat eri al s, reagent conventi ona esl's

reactions, lﬂdﬁ:@nd@g@f podefimitien stV %rsm:cmfrenﬂar iAdstt, somhinatiossof |
thensel ves kquByuéMs batPsSyaghbies SenRlissikld (!mli( ﬁ shétl éorﬁIS hatn?ﬂtres%ﬁt 0 Wehle
menti oned i n Jreater detail. Furthernore, 0 preparing
conpounds of°® UMention 5 will be readily apparent to the person of

ordinary skill in the 'Hrettemm"slulbsﬁthteqf' (d.8eas ﬁ]odphgm Ridg @ﬁ%gtﬁﬁhda:herres and
i.abl’es "are as.defined above.

exanpl e se | n T

Thengongoun(:gu ?t ﬁ‘%ﬁwg&é S @%&'ﬂ%’ﬁs ca%mﬁ A5 BARe-R PP Y- FrbSEREARPY ng of
suitabl e (pd Isﬂ)tm%ﬁmbﬁihumlttyilhecambbwhlsmgm:amnﬁloplmbmtd@dm sahbvesnguch as
10 acid hal r ;&En?? S represented b

t he fol | owi oagh%%egngﬁg% e\ﬁn’gmg%ﬁgﬁ/gpg&%%n%o%%&%%?mﬁ%o&%H’F‘Bro "€ oupl i %g
carboxyl i c aEPHEUGHCAR haviemedtiple spbitiwandy obthashie sing o the ekeotinis n t he
art. Sui tab|cﬁeﬁ§ﬂaﬁl§? rrAiied. 08 Shifel SRRty atbg 1neaxs%fﬂi?£t§d hét@g 5151’:&111\/%@1%%@8?@9"61%6(1

gmgﬁglsco?f gﬁu%%% 11 §U%b[IIrTPH I“Pg‘r Ief);gt 8 Ljs(%}r?g Ot 32 ().fescr I bed in
Ri chard 20 Lar ock, Cbﬁnmehemsmmecﬁnoa@menﬁhaesﬁofﬂeybssemum@khE%bhhsherS
Inc, 1989, RB.38p; pharmaceutically acceptable salts. The term "pharmaceutically acceptable
salt" is intended to mclude all acceptable salts which can be used as a dosage form for.
Inodeylng the solub111ty or hydrolysis characteristics or can be used in sustained
' 20' © release or pro-ding formulations. Also, in the case of an ac1d (-COOH) or alcohol
group bemg present, pharmaceutlcally acceptable esters can be employed, e.g. acetate
_ maleate, plvaloyloxymethyl and the like, and those esters known in the art for

mod1fy1ng solublhty or hydrolysis charactenstlcs for use as sustamed release or
prodrug formulations.

3

25 - The compounds of the present invention may be adn:umstered orally,
‘ parenterally (including subcutaneous injections, intravenous, intramuscular,
" intrasternal m_;_ectlon or infusion techmques) by inhalation spray, or rectally, in
" dosage unit formulations containing conventional non-toxic pharnié.ceutical_ly—
acceptable carriers, ddjuvants and vehicles. _ o
30 The term "administration” and variants thereof (e g' , "adtmmstenng a .
compound) in reference to a compound of the 1nvent10n each mean prowdmg the
compound or a prodrug of the : compound to the individual in need of treatment.
When a compound of the invention or prodru g thereof is provided in combination -

with one or more other active agents (e.g., antiviral agents useful for treating HIV
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438, or routine variations thereof. Azanaphthenyl and pol yazanapht henyl
carboxylic acids of fornula 1-2 can be prepared using net hods described in
Cchi ai etWA02308kenz. Ber. 1937, 70: 2018, 2023; Al bert et patrysodBaei n. Soc.
1952, 4985, 4991; and -41 12 April 2005 Barlin et al., Aust.J.Chem -
1990, 43: 1175-1181; or routine variations thereeof Schenes 2-%b\hebRy,
illustrate and expand upon the chem stry portrayed in Schene 1. I'n Schene
2, following the. procedure set forth in Ornstein et al., J. Med. Cheat.
1989, 32: 827-833, a cyclic anhydride such as qU|noI|n|c anhydride (i.e.,

5 :z1= 7o'  -nfestighoy AII%S jadminisisation) and ifs watimnts ewmadpamiskstoami qonm/ludife rmno

d 2 2, Whiggbu
(6.0, by rolToxab a”‘%’%fq%%@“ %ﬁﬁéﬁi‘%‘?‘ﬁe Gos poaRS g fikedt ARUAE 2

reduced (e. <% th NaBH4 or LiBH4) to the corresponding al cohol 2-4,
whi ch can be. convertel:hettemﬁhﬁ)mlﬁ)@ﬂfoﬁsaq%ha&iwéaebﬂgasw puiifs the action of

brom ne ikn t ce of. 10 tri.phen ho | on of the brom de
with theBam('gﬁn 1ng gﬁ%ﬁ%ﬁ#‘&é‘%ﬁ’g SP?\‘PE %HP%‘I‘“%&FW Jl@s gpy peadect | ke
DMVF can pr owhieh msulfta)ld&mtdeor ihdregilyioom eondinibe tHerspadigied w§£dm1@1t§3ﬁ&§e (e.g.,
al kal i et a'sg@&ﬁ@d‘h %ﬁych as sodium nethoxide) to provide the bicyclic

ester 2-7 v mann cyclization. Saponification of the ester (e.g.,
wi th agueous NaOH at rI'éY'IRb@FHWCIJqlCB&WfBQ'P@tane” iaehedn2the Gargier, Bileewtaird 2- 8 can

be acti vat edxwipidat iukPROSBHARbRAGHESY ehe@ ﬂg;r&&ie&s smb%sfmﬁé ongdi@d s ;]9

prOV|de he ounds _of the invention 2- he starting
formul al cfege{l;g) rous 3 the recipien; thetgek hods descrl bed in Ph| I ips et iii

‘1335”525' e?' 9. nn, - Cherd 83bject 8ol tyly BaLALdEAydh as iont’ 2om+<’Ber h
VA a an rapcho
sooal 2%y B ndbinofils @lan s Sefeil Tgrindl oSt et hly e B

t hereof. 25 hgs Q¢f-zllthngje@| OfNaEHABHZ abse¥atid, oﬂexp&nﬁentPPh3 Z-, NOG2-3
2-,4 | The term "therapeutically effective amount” as used herein means that
15  amount of active compound or pharmaceutical agent that elicits the biological or
medicinal Tesponse in a tissue, system, animal or human that is being sought by a
researcher veterinarian, medical doctor or other chmcmn which includes alleviation
| of the symptoms of the disease being treated. When the actlve compound (i.e., active
mgredlent) is administered as the salt, references to the amount of actwe ingredient
20 are to the free acid or free base form of the compound " :
The compounds of this invention can be admlmstered orally to humans
ina dosage range of 0.1 to 1000 mg/kg body weight i in divided doses. One preferred
dosage range is 0.1 to 200 mg/kg body weight orally in divided doses. Another
preferred dosage range is 0.5 to 100 mg/kg body Weight orally in divided doses. It
25 will be understood that the specific dose level and frec}uency of 'dosage for any
particular patient may be varied and will depend upon a variety of factors including
 the activity of the specific compound employed, the metabolic stabﬂlty and Jength of
action of that compound the age, body weight, general health, sex, diet, ‘mode and
time of administration, rate of excretion, drug combination, the seventy of the
30 particular condition, and the host undergoing therapy. =
_ The present invention is also directed to combmatzons of the HIV
integrase 1nh1b1tor compounds with one or more agents uvseful in the treatment of HIV
‘ _1nfect10n or AIDS. For example the compounds of this invention may be effectwely
: admlmstered whether at penods of pre-exposure andfor post—exposure in
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INUNaH Ph@8, N. . OMe 2-5 H O WO 02/ 30931 PCT/ USO1/ 42564 12 April 2005

PhO2S-N - Qe O NOH OO0 1 NaOwe Z2i zN 2-7 i. C13C0(CO 00013, i Pr2NEt

Z. ~.~ ~ SOH 2-SOH 0 Rs NH NaOH Schene 3 depicts an alternative synthesis
in which VYWP&YHIPL 2- 4 can undergo the M tsunobu reaction RCTIUSOhie@ses

phenyl sul fonam de of glycine nethyl ester .to provide 3-1. Theisadi supgni-de
3-1 can again be el aborated to provide the acid 2-8, which can be coupl ed
with a variety of am nes using standard reagents to provide the conpounds
of the invention 2-9. 10 SCHEME 3 2-4 OH DEAD, PPh3 OyMe Ph02S.N O M . H

- 2~Z1 0 NaOVe we Z LO Me-
PhOZS N covpbmatwn with effective amounts of one or more HIV/AIDS antivirals,

imunomodulators, antiinfectives, or vaccines useful for treating HIV infection or
AJDS, such as those disclosed in Table 1 of WO 01/38332. In one embodiment, the -
compounds of this invention may be effe_ctiveiy administered in combination with
5  effective amounts of one or more HIV/AIDS antivirals selected from the group

consisting of amprenavir, abacavir, delavi_ridine; dideoxycytidine (ddC),
dideoxyinosine (ddl), efavirenz, indinavir, lamivudine (3TC), nelvinavir, nevirapine,
ritonavir, saquinavir, staVudin‘e_(d4T), zidovudine (AZT), lopinavir, Kaletra (lopinavir
and ritonavir), zalcitabine, trizivir (abacavir, lamibudine and zidovudine), and

10 tipranavir. It will be understood that the scope of combinations of the compounds of
this invention with HIV/AIDS ant1v1rals is not limited to the list i in the preceding
sentence, but includes in pnnc1p1e any combmatlon with any pharmaceubcal
composition useful for the treatment of HIV infection or AIDS. When employedin - |
combination with the compounds of the invention, the HIV/AIDS ant1v1rals and other _

15  agents are typically employed in thelr conventional dosage ranges and regimens as
teported in the art, mcludmg the dosages described in the Physicians’ Desk Reference,

54™ edition, Medical Economics Company, 2000. The dosage rar_lges for a compound
. of the invention in these combinatiohs are the same as those set forth above. :
Abbreviations used in the instant specrfrcatlon partlcularly the
20  Schemes and Examples mclude the following:

" Ac= acetyl, DBU= 1,8-d1_azab1c:yc10[5 ,4.0]undec-7 -erre; DEAD = :
diethylazodicarboxylate; DMF = N,N—dirnethylformarrride; DMPU = 1,3-dimethyl-
3,4,5,6-tetrahydro-2(1H)-pyrimidinone; DMSO = dimethylsulfoxide; EDC = L-ethyl-

" 3-(3- dimethyiaminopropyl) carbodiimid'e EDTA = ethylenediamiﬁctetraat:etic'acid;
25  ES MS = electrospray mass spectrometry, Et = ethyl .
EtOAc = - ethyl acetate; EtOH ethanol FAB HRMS = fast atom bombardment hl,;,h
‘resolutron mass spectroscopy; FAB MS fast atom bombardment mass spectroscopy, g
"HOBt= 1- -hydroxy benzotriazolé hydrate, HPIC= hzgh performance liquid
‘chromatography; i-Pr = isopropyl; Me = methyl MsCl = methanesulfonyl chloride (or -
30 - mesyl chloride); NBS N -bromosuccrmmlde NIS = N-iodosuccinimide; NMR =
nuclear magnetic resonance; Ph= phenyl; PMBCI p-methoxybenzyl chloride
1t and RT = room temperature; TFA = tnﬂuoroacetrc acid; THF = tetrahydrofuran.
The compounds of the present invention can be readily prepared
: accordmg to the following reaction schemes and examples, or modifications thereof,

-40-



NY -
core) a vHABI®H of the

0 73 1 O Me WO 02/30931 PCT/US01/ 42564 12 April 2005 Z11Z° N Z
N 2-7 OHOQ NaOH 2-8 OH 0O R5 L- NH Schene 3A depicts (for a napthyridine
synt hesis shown in Schene 3, wherel/ostihessaci d

3A-2 is reacted with ethyl 5 chloroformate to formthe m xed anhydride

3A-3, which is reduced to alcohol 3A-4. O-GOMe NaBHA . OH THB apil
0 3A-4 S-NH O DEAD PPh3 THE S02PhCH3

Apri_l

2005

10

15

20

- using readily available starting materials, reagents and conventional synthesis
- procedures. In these reactions, it is also possible to make use of variants which are

themselves known to those of ordinary ski_ll in this art, buf are not mentioned in
greater detail. Furthermore, other methods for preparing compounds of the invention

will be readily apparent to the person of ordinary skill in the art in light of the

following reaction schemes and examples. Unless otherwise indicated, all variables

- are as defined above.

The compounds of the present invention can be prepared by the
couplmg of suitable (poly)azanaphthenyl carboxylic acids (or acid derivatives such as
acid halides or esters) with the appropnate amines, as represented by the following

' general scheme:

' SCHEME 1
3 1
R ]?5 X%'Y -};2
o 5
i _-NH HO L
R b O OH
A N 12
R* o .
o _ _ 1
A% N A
L N NN .
R 1 O OH
Compound I

Meth‘ods.-for couplin'g Carb_oxylic acids with amines to form carboxamides are well
knoWn inthe art. Suitable methods are described, for example, in Jerry March,
Advanced Organic Chemistry, 3rd edition, John Wiley'& Sons, 1985, Pp- 370—376.
Amines of formula 1-1 can be prcpared using the methods described in Richard
Larock, Comprehensxve Organic Transformations, VCH Publishers Inc, 1989, pp 385-
438, or routine vanatlons thereof. Azanaphthenyl and polyazanaphthenyl carboxylic

“acids of formula 1-2 can be prepared using methods described in Ochiai et al.,
' _Chem.Ber. 1937, 70: 2018, 2023; Albert et al., J.Chem.Soc. 1952, 4985, 4991; and
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NaOve NaOH 3A-6 OH O --1 3A-7 OH Ol--, Hal ogen substituted conmpounds of the
present invention can be prepared as shown in Schene 4. The acid chloride
2-3 can be reacted with glycine 5 nethyl ester to provide the am de 4-1.

D eckmann cyclization of the ester 4-1 with a sodiun1a|koxide base in an
al coholic solvent |ike nmethanol will provide phenol 4-2. &?%mge
reacted wi th phosphorous oxychl oride, followed by nethanonS|s d?

i nt ermedi.at e phosphonate esters to provide 4-3. The ester bond of 4-3 can
react selectively with suitable amines in refluxing nonpolar aromatic

sol vent s ( , 10 benzylam ne refluxed in toluene is depicted in Schenme 4)
to provide GW%rA #%ﬁﬁmng9ﬁ&¥ﬁ@ém%iéﬂsnermwﬂndmmﬂméns@ﬁHEWE 4 2-3 NBS

CHO 3 15 \\QcR24L300 005 OH Zri ~
SR i it o 4@‘%"’}’% B %@‘z’n’i’ﬁw EW&@%hﬂr@P@E .40
The preparation of cé‘i@@lﬁ%z,tfﬁﬁvwi@ath@lpmcadumsetﬁoﬂh is lﬁhﬁﬁteirtalal Jcan -
P
| Med. Chem. 1989, 32: 827-833, a cychc anhydnde such as quinolinic anhydnde (e,
-5 Z1=72=73 = CHin 2-1) can be opened with isopropanol to provide mono acid 2-2,

_'whlch can be converted to the con'espondmg acyl chioride 2-3 (e.g. by reﬂuxmg :
: thlonyI chloride). Acyl chloride 2-3 can then be reduced (e.g., with NaBH4 or

L1.BH4) to the correspondmg alcohol 2-4 which can be. converted to the

. correspondmcr bromide through the actlon of bromme in the presence of
; 1O 'tnphenylphosphme Alkylanon of the bromide with the anion of
phenylsulfonamrde 2-5ina polar aprotic solvent lﬂce DMF can provrde su]fonamlde
. 2-6, which can be treated with a base (e.g. alkah metal aILoxrde such as sodivm
. methomde) to provide the brcychc ester 2-7 via a Dieckmann cyclxzatlon
- Saponification of the ester (e g., with aqueous NaOH at reftux) will afford the acid 2- -
.15 8 The acid 2-8 can be activated with triphosgene and coupled with a varrety of
amines to provrde the compounds of the invention 2-9.
- The startmg anhydrrdes of formula 2-1 can be prepared via methods
described in Phlhps et al Justus LxebzgsAnn. Chem. 1895, 288: 2535; Bernthsen et-
- al., Chem.Ber. 1887; 20: 1209 Blyetal, J. Org. Chem. 1964 29: 2128-2135; and
20 Krapchoetal, J. Heterocycl Chem. 1993 30: 1597-1606; or routmc vanatlons

thereof.
' SCHEME 2 . . ' .
: o 0
224 IPrOA 22 AL
Z" P - - , reflux Z QR : SOCI
ZS\N/ : Z3 N 7 . .
Y \I/ : reﬂux .
21 : . _
25 : ‘ . )
O .
2/21 s
Z Ci NaBH4 zzf i. Brg, PPhg
Z\ P - : .
Y . ii. NaH,
2_3 PhOS. |~ OMe
25 H §
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be achi eved as shown in Schene 5. Oxidation of the al cohol
dioxide in an inert solvent such as nethylene chloride wll
provi de aMRANHEBI5- 1. The
magnesi um bromi de) to al dehyde

W t h. manganese

provi de the al cohol

the invention 5-6. 10 SCHEME 5 3 Z2i ZzZ! Z3
PhO2S.N 5-2 0 Me .
0 5-30 v+ VWO 02/,&}@9@1 PCT/é@Ql/ 42564 12 April

2-4

addition of- Grignard reagents (Fubtseas2mhenyl
noiety S-1 can occur regioselectively to

el aborated to the goigppspds of
""NGZII OHZ 1, NI-y O/Me

H G MO02 CH2Cl 2 DEAD, PPh3 Z2~""T ~G NaOve Owe Z ~NOwe
2005 G G NaCH 75~ / , Qwe

5-2, which can then be.

Z" N5-4 OH0 5-5 _
0 z!
Vil NaOMe Z& "y NaOH
Z\ = \]/ Z\N/ / OMe
OH O
2-6 2.7
_ , _
2SN i. Cl3CO(CO)OCG,, iPrNEL
A :
Z\N/ - OH fi . H4
2-80H 0 =X -
R
NH
R2 L
, L
_R4
_ . .
. . b T
,. " L/N . W N/,Z
; 0. OH
R 2-9

Scheme 3 depicts an alternative synthesis in which alcohol 2-4 can

'undergo the Mitsunobu reaction with the phénylsulfonamidc of glj/cine methyl ester
to provide 3-1. The sulfonamide 3-1 can again be elaborated to provide the acid 2-8,

which can be coupled with a vanety of amines usmg standard reagents to prov1de the

compounds of the invention 2-9.

5
10
SCHEME 3
Z
ZS

PhO,S.

_ | S . OMe
OH DEAD, PPh3 ZQ,Z‘ O.  NaOMe
et J
Me 3 )
PhO S OM
2..4 ‘ . 0. 31 O Me
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OHO R5 i NHG= unsubstituted. or substituted alkyl, carbocycle (e.g.,
aryl), or heterocycle (e.g., heteroaryl) A further synthetic route to
prepare conpounds that are the subject of the invention is shown in Schene
6. This NEPRYIMBDgy all ows access to 5 naphthyridi ne deri watiivss/4tfsat are
substituted at the 2, 3, 4 and 5 positions. Briefly, a. 2-subgtididced
5- hydroxypyri di ne derivative 6-1 can be treated wwth bromne to ‘undergo
brom nation at the 6 position to afford 6-2, which can be converted to the
met hoxypyri dine 6-3 and then oxidized to the correspondi ng N-oxi de 6-4. The.
N- oxide can be nitrategh to provide 6-5. Reduction of 6-5 with iron in the
presence of 10 ammniz%ﬂg ki de can provide theZ1an| line 6-6, which can be
reacted with an al pha, bgt a-linsajyr ate@Hal dehgffe tone in the presence
of an acid catal yst (i K¢ s Ic acid to proytdel6- 2l vi gpan annul ati on.
The brom de 6-7 can be &k ed to the amide - 9fvi3la sequence of
carbonyl ati on and am dati on reactions. 2-Substit®&aH5-Chydr oxypyri di ne
derivatives of formula 6-1 can be 15 prepared via nethods described in Sorm
et al., Collect. Czech. Chem Conlinun.. 1949, : g81,342; and Saksena et
al ., Tetrahedron Lett. 1993, 34: 32@?3032@(@5{ or e variations thereof.
WO 02/ 30931 SCHEME 6 @ Br- C]—| 6- [py = B OM# 6-6 Br2, py

L/I(JH

R R’
3
iU Ses:

',ZS

5 [_/.N \ N
R T O OH

R 2.9

Scheme 3A depicts (for anapthyridine core) a variation of the
synthesis shown in Scheme 3, wherein the acid 3A-2 is reacted with ethyl
5  chloroformate to form the mixed anhydﬁde 3A-3, which is reduced to alcohol 3A-4.

0 o

O - ) ,
| iPrOH - CICO,Et Py
iPrOAc "THF | = O~ Okt

- reflux

-5to 10 deg C N Y
O
' 3
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@ Ove 6-4 H2SO4, HNGB -NH2 H2SO4, Nal C) 3 OOwe 6-8 Q Fe, NH4dC

PCT/ USO1/ 42564 12 April 2005 Br- Y 'NO2 Ow 6-5 Br- -'"*/""N'Qs

Ph2P( CH2)¥PPHH3Pc| (OAc) OVB 2 6-7 @@ @B 4 sol vent ret| URCRUSNH264N Q ~ N
~ S RO OHNOQ®6-9 un)substituted aryl 10 Conpounds of the invention that

conprise an am no substituent at the 5 position can be preparpquﬂmdoge .
manner set forth in Scherres 7 and 8. Brom nation

Halogen substituted compounds of the present invention can be

prepared as shown in Scheme 4. The acid chloride 2-3 can be reacted with glycine

5  methyl ester to provide the amide 4-1. Dieckmann cyclization of the ester 4-1 with a

- sodium alkoxide base in an alcoholic solvent like methanol will_ provide phenol 4-2.,
which can be reacted with phosphofous oxychloride, followed by methanolysis of the
mtermediate phosphonate esters to provide 4-3. The ester bond of 4-3 can rcacf |
selectively with suitable amines in refluxing nonpolar aromatic Solvents (e.g.,
10 - benzylamine refluxed in toluene 1s depicted in Scheme 4) to provide the

corresponding halogenated derivative 4-4. ' '

O : OMe :
Wiy HENW z! HN/"\C[)]/ o '
| Zél Nl | O N Zz’ o NaOMe -
Z .
N 07/ I VAN SN ‘ O\‘/

23 4-1
15 ' '
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of the phenol 7-1 occurs regiosel ectlvely upon treatnment with NBS in an
inert solvent ‘like methylene chloride to afford 7-2. Reaction of this
brom de with an amine at -48 WO 02/ 30931 PCT/ US01/ 42564 .12 April 2005 5

el evat ed WY&t ures in the presence of a polar sol vent PETFSAYIBWPU
affords. conmpounds of the invention 7-3. Simlar reaction of tfeabysggsde:
7-2 (Schenme 8) with a diamne such as ethylene diamne in DM as sol vent
will afford the formylated derivative 8-1 in addition to the expected

di am noet hane derivative. SCHEME 7 Br 0 OH7-1 NRPRa Z z .Z X,,\ N NZ3 0O
OH 7-3 0 OHJ1 = (un)subsiytuted aryl RP, RO = H alkyl; alkyl substituted

with, e.g., O—| al koxy.,s darbocycle, or het erocycl e; n) substituted
car bocycl e, - (un)zZ&a i'tNt ed hetem’cmtg e SCH@dEZ K Br HN  H2N HN 41f
I 23 ZB\N/ N AOMe ) NaOMe A NN OMe
' OH O OH O
4-2 '

4-3

‘The preparation of compounds that feature addruonal substituents can
be achieved as shown in Scheme 5. Oxidation of the alcohol 2-4 with manganese
5  dioxide in an inert solvent such as methylene chloride will provide aldehyde 5-1. The
addition of Gri gnard reagents (such as phenyl magnesium bromide) to aldehyde o
‘moiety 5-1 can occur regioselectively to provide the alcohol 5-2, which can then be
elaborated to the compounds of the invention 5-6. | |

10- SCHEME 5
E/Z.t l - 1 l : '.
: Z]I .\' OH MHOE o Zlalf Z\ \O ‘ G'MQB]‘
AN O _Me —  —™ 3 '
TN oHCly, DN O\rMe THF
2-4 O Me S . 5-1 O Me .
. o S PROsS. OMe
: ./21 . T . l 1 ' . :
2_'2 ~OH DEAD, PPha _ Z%/Z G'”O NaOMe
z3 0. Me -
_ Y Ph028 N OMe Z\N/ O\rMe
5“2 O Me . H o 5830 Me
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t 171 10 Rs INS Z~Z2 2N R5 N~ 22 N_ ) Z3 |
OH 8-1 -49 WD 02/30931 PCT/ US01/ 42564 12 April
and het erwwan3093eri vati ves via pal | adi um cross

~NZ '

"0 OH7-2DW N NO
2005 Preparation of aryl
coupl i ng BErTASerLB60ri de

9-1 and the requisite boronit acids are depicted in Schene 9. SCHEI\/E 9 Cl

Z2i PMBCl, Cs2CO8 Z3 N/ Ove DMF OH O 4-3 Owe J2 0 0 Owve J2-B
Pd(PPh3)4 9-3 OH O Ove Ji = (un)substituted aryl J2 = (un)substltut ecP aryl
or heteroaryl (Hetero)aryloxy, (hetero)arylaniino, and (heteroaryl)thioxy-
derivatives -
. G G
21 1 )
5T NaOH 22N
z\N/ AN OMe 23\N/ _\_OH
F{4
EDC, HOBt i~
. R
1
NH
R2 NEh
H‘l
- Bt G
R3 . ) . z\ ] —
.515 N7 T |2 G = unsubstituted .
N A 23 or substituted alkyt,
R2 - ' N | carbocycte (e.g.,
’ .0 OH .aryl), or heterocycle
RT. 56 : (e.g., heteroaryl)

A further synthetic route to prepare compounds that are the subject of
the invention is shown in Scheme 6. This methodology allows access to |
naphthyndme derjvatives that are substituted at the 2, 3, 4 and 5 positions. Bneﬂy, a ..

- 2-substituted 5-hydroxypyridine derivative 6-1 can be treated with bromine to

10

15

undergo bromination at the 6 position to afford 6-2, which can be converted to the
methoxypyridine 6-3 and then oxidized to the corresponding N _oxide 6-4. The N-
oxide can be nitrated to provide 6-5. Reduction of 6-5 with iron in the presence of
ammonium chloride can provide the aniline 6-6, which can be reacted with an
alpha,beta-unsaturated aldehyde or ketone in the presence of an acid catalyst like
sulfuric acid to provide 6-7 via an annulation. The bromide 6-7 can be elaborated to
the amide 6-9 via a sequence of carbonylation and amidation reactions.

2-Substituted 5-hydroxypyridine derivatives of formula 6-1 can be
prepared via methods described in Sorm et al., Collect.Czech. Chem..Commwi.J949,
14: 331,342; and Saksena et al., Tetrahedron Lett. 1993, 34: 3267-3270: or routine
variations thereof. o | N
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10 10-2,11-2, and -12-2 respectrvely can be prepared as shown in Schenmes 10
to 12, mhrch exenplify the procedure for the naphthyridine core. The
correspondr ng sul fone derivatives 12-2 can be obtained by oxidation of the
sul fi des WD-6/3083th ei t her ozone or 3-chl oroperbenzoi ¢ acipdTAs0sSHHMN | N
Schenme 12. WO 02/30931 . PCT/ US01/42564 12 April 2005 SCHEME 10,8(.i00
rl-~-~- -1 OHO10-1 SCHEME 11 J2 OH Cs2C03, DWPU J2 1 NH2 [ﬁVF &§|
10-1 SCHEME 12 Br O=0S'j2 OOH 12-2 HN'1 2 O CH 12-1 10 Preparation of
conpounds of the invention substituted with an acetylene can be prepared
according to Schene 13, which exenplifies the procedure for the

napht hyri dine core. Follow ng protection of the iodide 13-2 as its benzoate
13-3, the a MER/H%@ group (for exarrpl e propynol) can be appended by

enpl oying a
Q Brapy )\Jg KGO, Mel )Né HzOpurea
6-1 6-2 6-3
-[py = pyridine}
G ® ‘ Qe |
N I HoSO4 HNOg -~ N¥ | -Fe.NHl
Br AN Br S N02 o
OMe ' - OMe '
5 6-4 6-5
Q* R
N : NaOAc, CO, MeOH.
QS Ph2P(CH2)3PPh2, o
Pd(OAc),
solvent reflux
. 1 H
J\./N
RS
J1 = (un)substituted aryl ]
10

Compounds of the invention that comprise an amino substituent at the
5 position can be prepared in the manner set forth in Schemes 7 and 8. Brommauon
of the phenol 7-1 occurs regioselectively upon treatment with NBS in an inert solvent
like methylene chloride to 'afford 7-2. Reaction of this bromide with an amine at -
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-51 WO 02/ 30931 PCT/ USO1/ 42564 12 April 2005 suitable palladium cat al yst in

the presence of copper iodide. Am nolysis of the ester 13-4 will afford

t he am dew03»2809si1t h concomitant deprotection of the benzo@canesi/erses
Alternately the ester 13-4 can be converted to the correspondi ng am ne and
sul fone derivatives as shown in Schenmes 14 and 15. Schene 16 12@%}45205@“‘
the preparation of the nitrile derivative 16-2 can be achieved via a

pal | adi um cat al yzed cyanation of the iodide 13-4. SCHEME 13 NNISr 1 N
Bz20, _Cs2CB N OH O 13-1 OH O 13-2 [Bz = benzoyl] 10 |1 I. NaCH fl.

Tr i phosgene, eléNaRdABMpQldtu@s it Shcsprvfen0@ HB0 pElar RETINUSAH 4 ITRAB Aol i | 2005

gggﬁ }.451 0 C%Mp%uﬁgy &I t){«l: irrveﬁt¥o%| 'y-l_’:.' Sirfiflar rggt;u%ﬁ%(ﬂ{l'fél %bﬁ)?d}g 119 (g%:hgﬁl'e%) w]iﬁf _2

a diamine such as ethj(lene diamine in DMF as solvent will afford the formylated
* derivative 8-1 in addition to the expected diaminoethane derivative.

5
SCHEME 7
Br
1
1 5 = ZQ- 2
NS s I E N\ 53
NN NN NS & ~ N
O H
0O OH OH
7-1
JN N
7-3
J' = (un)substituted aryl :
RP, R = H; alkyl; alkyl substituted with, e.g., OH, alkoxy,
carbocycle, or heterocycle; (un)substituted carbocycle, or
{un)substituted heterocyele
. SCHEME 3§
' Oy H
Br
1
RS N/ Z-‘:zQ .
[ [
SN N N
O OH
10 72 3 o 81
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13-4 0 | SCHEME 16 13-4 i. MsCl, NEt3, CHCI3 H K2CO3 Owe iii.Oxone

Zn(CN 2, Pd(Ph)3)4 OM --54 PCT/US0/ 42564 12 April 2005 p, O Ra 15-1 0
OH 0 15- Z%ﬁl\l OH O 16-2 WO 02/30931 PCT/ US01/ 42554 12 April 2005
Prepar at i BH %9F*%bnpounds of the invention substituted w t PEUSSUHI6han de

can be prepared according to Scheme 17, which exenplifies the j24peashdre:
for the naphthyridine core. The preparation I ncl udes hal ogenati on of an

al kyl 8- hydroxy-napht hyri di ne carboxylate (17-1) with a hal ogenati on agent
such as 5 N-bronpsuccininde, coupling the hal ogenated ester (17-2) with
substituted or wunsub tuted benz | arnine, and_then condensing the

5- hal o- 8- hydr oxy- napht
- coupling of the chloride 9-1 and the requisite boronic acids are depicted in Scheme 9.

10

pPIgiipppot ary and heteroaryl derivatives via palladium cross

SCHEME 9
- C
i 1
. Gt - o z\ Sy 2
BN PMBCI, Cs,C0q z A __ome JBOH):
23 : .
SNE N O'V'_e_ DMF O O Pd(PPhg)s
OH O - 91
4-3
‘OMe
H | S
ziy’ JT\VN‘RS 2!
2 A A oMme —— "+~ TSN '?5-
. - ' : 1
. solvent reflux FAN SN N N _-J
9-2 30H O

OMe

J= (un)substitdted aryl
J? = (un)substituted aryl or heteroaryl

(Hetero)aryloxy, (hetero)arylar_njn'o, and (h_éteroaryl)thioxy chiVatives
10-2,11-2, and 12-2 respéctively can be prepared as shown in Schémes. 10to 12 '
which exemplify the procedure for the naphthyridine core. The corresponding sulfone
derivatives 12-2 can be obtained by oxidation of the sulfides 12-1 with either ozone or
3- chloroperbcnzmc acid as shown in Scheme 12.
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carboxam de (17-3) with a sulfonam de (17-4) at elevated tenperature (e.g.,
about 1 iR, t he presence of a copper pronoter (e.g., copper(l) oxide)
to affortz‘)j\’a?g%/s.69 esired sul f onani donapht hyri di ne product F‘J??R%?I.“Zﬁéﬂ SCHEME
17 Hal hal ogenating agent ORS (e.g., NBS) R* WH, halogen (e.g., F or
Br), alkyl (e.g., nethyl), haloalkyl (CF3), -Oalkyl (OCH3), {0Xxibdosl -
(S2CH3), etc, k+ = 0-5 W 02/30931 Hal s 17-3 OH 0 [Hal = hal ogen; e.g.,
Br] Cu20, pyridine (Rk> N\ Hk Il " OH 0O 17-5 (H )k" PCT/USOL/ 42564 12
April 2005 @ﬁﬁf\ﬁl@l kyl (e.g., nmethyl) Rw = alkyl Alternatively, R' and
Rw t oget her. w e -BNSOZ- Moiety to which they are attached forma
sultam of formula: In tihe processes for ,preparing co fds of the pr esent
invention set 5 f Q the foregoing/schenes, functjional groups in
various noieties ti tH,]\EﬁBS . OH

JESH/EtgN
elevated
12-2
10 Preparation of compounds of the invention substituted with an

‘acetylene can be prepared according to Scheme 13, which exemplifies the procedure
for the naphthyridine core. Following protection of the iodide 13-2 as its benzoate
13-3, thg acetylenic group (for example propynol) can be appended by employing a
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may be sensitive or reactive under the reaction conditions enployed and/or
in the presence of the reagents enployed. Such sensitivity/reactivi ty can
interfere with the progress of the desired reaction to reduce the yield of
the desi r€8 %P®dtct, or possibly even preclude its for matiCGAUSOANERSH di ngl vy,
it may be necessary or desirable to protect 10 sensitive or regchjr¥2oggr oups
on any of the nol ecul es concerned. Protection can be achieved by neans of
conventional protecting groups, such as those described in Protective .

G oups in Organic Cherri stry, ed. J.F.W MOmre, PlenumPress, 1973 and in
T.W Geene & P. G Wits, Protective Groups in Oganic S nthe5|s John
Wley & Son§“1tﬁt§QEaﬂaFW§nﬁ?‘é}()/éklfhﬂi*f‘gm@?%ﬁ@ reRpep iodi &w@m sisspfdmeston ent 15

sutas e?uent IBap@ilUsHoR tE@EMSLBkSTQi&g cbﬁk«idﬂﬁ@aﬂﬁ& rlof&ch@ﬁ Biath% B@ﬂﬁbaﬁe{'b%%er h
interfering grou n bhe oduced in e nol ecul.e subsequent to the
reaction sté%{ é%‘Eléb’r’rﬁl‘?éf"sr’ier fﬁ&i ”&?eﬁ?ﬂi"%ﬂecﬁp tg?\@"‘lﬁsf’ BE HRnCHE g%@%‘iq tuents
Rl, R2, R3, daridatRésian slmvrmeBvlieﬂ;esll«fE&m 13.nSehiches B shiotd tliad eheCepirhifeh of
reactiongbe f Sch substltu can be
i ncor por 2t egﬂ\?ﬁ%ﬁéﬁ%}%%{n\%ﬁg 3& %anlab% ﬁ}%’%‘? fg%ﬁ g%taﬁzetdocyﬁﬁt %e
Conpound | . i9de2330931 PCT/ US01/ 42564 12 Aprll 2005 The fol | owi ng ‘exanpl es
serve only to illustrate the invention and its practice. The exanples are
not to be construed 3as limtations on the scope or spirit of the

i nvention.
5-(1,1-dioxido-I,2-thiiazinan-2-yl)-11-(4-fl

or obenzyl ) - 8- hydroxy-1, 6-napht

hyri di ne- 7-car box 10 Steggl: . jon of 3- '
[ Met hoxycar bonyl k hy Q ol l&@_ll—ﬁﬂ f ahyl N ézzb C$2004 L
am nol- et hyl ?2- pyr TeT neg2-war boxyl i ¢ aci~ @t 9Meest@MF NO /CH3 O

CH3 I sopropyl 3-(hydro hyl ) pyri di ne- 2-e /late, (200 g, 1.02 nol;
prepared as in P. Onqgtein et. al. J. MI@2 Chein. 1988 = Bnzow7) , nethyl
N-[ (4 15, et hyl phenyl )sul fonyl]glycinate (249g, 1.02 nol), and - .

tri pheni?phosphl ne (403g, 1.5 mol) were dissolved in dré THE (3000 m.) and
cooled to OC under nitrogen. The diethylazodicar box (DEAD) (267.6 g,
1.5 nol) was dissolved indry THE (250 nlL) and pl ac in a 500 nL addition

funnel . The DEAD was L.dropwi se over 1 hour. Thd' i ce bath was renpved
and the reaction was pl\l\we Wy to o
‘ OH
Pd(PPhg);Cly,
~ Cul, NEt3,DMF
13-3 13-4
i. NaOH

ii. Triphosgene, NiPrzEt
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20 room tenperature. After 2 hours, the reaction was checked by HPLC and
sone glx&g afe remai ned. More starting reagents were added and the
reaction H¥Y to stir at roomtenperature. After 30 MCH/USOME236dacti on
was checked again and a very -57 WD 02/ 30931 PCT/US01/ 42564 12 April 2005
smal | amount of the glycinate remaining. The reaction m xture Waspril 2005
concentrated down to a reddish-orange oil that was carried onto the next
step. Step 2: Preparation of methyl 8-hydrox1, 6-naphthyridi ne-7-carboxy |
ate OCHS 3- { %%&@fﬁ¥carbonylnethyl-(toluene-4-su|fony|)-anino]-nethyl }-
pyri di ne- 2-ca a§gd i sopropyl ester (1.02 nol) was dissolved in dry
nmet hanol  (4000nl) an ol ed to OC under nitrogapaMThen via addition
funnel, sodium nmethoyide (137.8g, 2.5 nol) was,jadded slowy to avoid any
exotherm The reactio rlo was sisCr Rgi,atHeIgr o diigrees, and checked by HPLC
after 1.5 hours and s found . tg:gg conpl eted. | The sol vent was renoved in
vacuo to obtain argh- orange_QLi+_anC sspartitioned between water
(1L) and ethyl adetate AlLypmelhea@mgani c | pack extracted with
sat urat ed sodi um b¥carfborjit e sol ution. The PH o | ayer was

adjusted to 7, and | ayer was maintai ned @&¢_-Ohi O pH whil£ extracting
wth 15 nethylene cHl ori de. The organic | ayer [was dried wifh Na2SO4,
filtered, and the vent was renoved-in vaghoyto. obtai 4@ solid. The
solid was dissol ve hot ethyl acetate, ajd i het%sdl ut oﬁ\mhstlltered

while hot to filter~out q@any insoluble material. The pr/oduct precipitated
upon cooling. The precipitate was then filtered and gfied in a vacuum
oven. The filtrate was recrystallized by concenpgafivng the 20 filtrate and
redi ssolving the resulting solid in a mninmal apoldnt of nethyl ene

chl ori de. Suff|C| nt et hyl acetate was added to hurn the solution slightly
cloudy, after -whjx-t&RSQEYL QP (Was boiled tojreduce the vol une, cool ed,
and the resulting cryﬁ&ﬁ@ﬁdiwmn@ fliltered Qutx Ndrm@d in a vacuum oven.
1H NWVR (CDC13, 5 ) 8 11.794 (5H,s), 9. . § 1,7 and 6.1Hz), 8.8
25 (1H s), 8.3 (I1H dd, J= 1.5 and 9.7 H), H dd\/ﬁ 4.2 and 12, 4
Hz), 4.1 (3H,'s) PPMES M exact nass calculate Hf a@ C1O0H8N203 204. 1869
(M+), found 205.1. St ep 3: Preparation of netdayl

5- br ono- 8- hydr oxy- 1, 6- napht hyri di ne-7- 30 car boxyl at e
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-58. WD 02/ 30931 PCT/ US01/ 42564 12 April 2005 Br N NBS OCH3. OCH3 N OH O
OH O To a solution of nethyl 8-hydroxy-1, 6-naphthyridi ne-7-carboxyl ate.
fromStep 2 (5.0y, 24.49 mmol) in CH202 (100 nL) at room tenperature was
added NwWoowme®acci ni m de (4. 36g, 24.49 mmol ). The reacti acmesigbisered for
lhr. The 5 solids were collected by filtration and dried in v rit hogf f or d
the title conmpound as an off white solid. FAB M5 calcd for CLOH7Br N202 283
(MH), found 283. Step 4:

5- brono- N- - (4-fl uorobenzyl) - 8- hydr oxy-- 1, 6- - napht hyri di ne-7- 10 car boxam de
BOHOOHOASIurry of the ester fromStep 3 (0.50g, 0.177 mml) and 4-

f1 uor obenzy | HPHIRRIH th 243g, 1.94 mmol) in toluene (2 nL) were heated at
reflux for 20 his. Upon cooling to roomtenperatgygd the resulting solids
were collected by 15 £+ tration and washed with Shﬁlo| (3 nm) and then

wi th diethyl ether (5 m) to afford the title copnpound as a white solid.

1H NMR (CDCL3, 400 6 9.20 =4.3 Hz) |[|8.56 (1H, d, J=8.4Hz),
8.17 (SH, M. 7.74 1H dd, y&éﬁyeﬁhgﬂ 53" 1), )JI ( )

39 (2H, m, 7.07 (2H t,
J=8.6Hz), 4.67 J=6. & ¥ sppm 20 F cd for_Br Cl6HI1IN3CR2F
376 (M), fourp 3¥6. 02/ 3093]PCT/ USO114R56 ' ;
5- (1, 1- di oxi do- 1y 'QMm;zfyrﬁHN-(4 f 1 uorebe
yri di ne-7-carbox n1q§ T,

-ﬁydro -1,6l_napht

a. m &&&F of 1,4 bupangsul tam (prepéred as in -
VWite et aI J. “ :
J\/N~h5
134 o 15
| Q“s’ioa
R
(YN R
|
N N’
OH O
15-2

SCHEME 16

13-4 e 161
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Chent. 1987, 52: 2162) (1.00 g, 7.40 mmol), | -
5--brom) ( or obenzyl) - 8- hydroxy- 5 1, 6--naphthyridine-7-carboxam de -
(3.06 \?‘002/3543'1' and Cu20 (1.06 g, 7.40 mmol) under aRCAUPBEIIEr e Of
argon was added pyr| dine (50" nm), and the suspension was stirred at refl ux
for 16 h. ~ 1 he reaction was allowed to cool to room tenper at Apribzods
filtered. to renove the solids. The solids were washed with chl orof orm (500
m). The resulting filtrate was evaporated to dryness and-!he residue was
di ssolved in 10 chlor i rous stirred with a slurry of
EDTA (4.0°g) in wat erqj%ag&&%@?coﬂp%r} 5 6%%“8%“@@ spgstiute pathch| or of or m
extracts werstifgpanaige combeamsparath docopding tir Sthethel 17, vahexehhlfiegmedue was
purified by greeaneSoPhas e 0 atmdeCl G adi ent
el ution V\Iltng\?t er o Acetg%ﬂr?ﬁ#%lfléy%% Eﬁ%gpe?‘igg%m ?Lh&ééili]‘%er’%ﬂoato il min.
over 45ni ns)alkwdmslmyz@ph%némem@opﬂa@ (1743 withreshal Sgentfiar et sdoB at i t | €

conpound5as Nubrdidsutbhinfds Qbilﬂszimo]tﬁla Miﬁgéxﬂ%ﬂ%@?ﬂ?ﬁ% %“‘%ﬁﬁg 2(?(1 Hl Hd dt 1

J=6.4Hz), 9.16

J=8.4 a)nd 4 “ﬂ?ﬂﬁ%mfe&% ﬁﬁmrﬁdgn '%81“ 99‘54(‘?63158 #1)-haloB-igirep-pagthihytidges Hz ) |

4 60 (2H, d carbn@arﬁjdz)(mspaﬁaamxfaﬁmmﬂe 117-8) £%1Rattd télﬁ%érame gf Zibgéff 2. 10(3H,
or '

4311 1_- 70 (NEEEH%) ﬁ&ﬁé %9 n'é@‘%f coppaer 8%3110 er goﬁ%%plzer ?mde) to’ d the ound

[ (4-Fl uor obéﬁ%gﬂd)saﬁmmpc@apbmﬁ}ne@rmtaﬂysn 6- naphthyridin-5-yl)-N-1- , N
2-, N 2-ypi met hyl et hanediamde M O N', Me M"I N 25 Step 1:

7- { [ (4-Fl U%Eﬁ@%yl)am no] car bonyl }- 5 [ [ met hoxy(oxo)acetyl]-

(methyl) Hapht hyridi n-8-yl net hyI oxal'ate -60 WD 02/ 30931
PCT/USOl/42564 12 April 2005 OW Into a 50 nL flaskHAltted with a gas
inlet and magneti c.stir bar wa placed03 .

N- ( 4-f | uor olgenzy) - 8¥hydr oxy- 5 %‘Eg”ga?ﬁﬁ’f‘ho) ,

oR"

-
[R"= a!kyl;_e.g.:l CH13]

- (R
R* = H, halogen (e.g., For Br), .
alky! (e.g., methyl), haloalkyt (CF3),

“O-alkyt (OCH), SOp-alkyt (SO,CHy), etc.
K =0-5 |
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napht hyri di ne- 7- car boxanai de 0.961 nmL (5.51 rrrml)

N, N- di i sopropyl et hyl anai ne and 5 20 nL CH2C 2. The m xture was cool ed to
78C and to |t was added 0.33 8 nL (3.68 mol) nethyl chl orooxoacetate
dropwi se YR %381 cHza 2. . The reaction was then allowed tPGHRYSMEG6ANDI ent
tenperature and stirring was continued for 18 hrs, after whicfp Adrimmokhe-
sol vent was renoved and the crude m xture was carried on w thout
purification. 10 Step 2: N I-(7--{ [(4-Fluorobenzyl)arni no]carbonyl
}-8-hydroxy-1,6 naphthyridin-5-y1)-N-1-,N-2-, N-2-trimethyl et hanedi am de
hydrochlori.de 15 Ipp a 50 nL flask fitted with a gas inlet and magnetic
stir bar was place¢d the crude reaction mxture fromStep 1 and 20 nL

met hanol . Th cool ed~to OCRWNTISERRY ce bath and di net hyl ani ne
gas was bubb|ed i ntil satﬂrﬂat ed. The ice bath was
renmoved ‘and hour, after which
tinme the sol vent s de product which 20 was
purified by rf@&wrs@tph&se HPLC on aF@1‘8 coI using acetonitrile/water as
eluent. The purified material was .dissol in 20 nmL Et OAc, cooled to OC
and HCO gas Htblisedgemrecquddr] t he sol uti 2l 86} My BIE, & Want was then
renoved in vacuo to give the title; oqggud_ atan solid.. 1H NI\/R(400
MHz, DMSO, 135C) 89.16(d, J = .3Hz 7‘1_? ? W ﬂ

1H), 7.81 (dd, J = 4.3 Hz 8 “Hz, itgipagiyely, K a"‘!s':‘ Oﬂﬁthem he7 . 11 (t

J =7.11 H, 2,59 5331 6.7 Hz 2N§Oz-3n@gy ('8 whighfthey 2reGitaghegd  3H) ,
2.51 (s, 3H). T MO 0931 PCT/ USO/425eﬁﬂaé12tammffdrmﬂl905 RVS cal ¢ for
C21H20FN504 (Ml ): Jtalc, 426.1572; found, 426.1570. EXAWP 2-(7-{

[ (4- fI uor obe mnp] cagponyl -hydroxy 1, 6- napht hyrj di -yl)-1,2,5-

tr1f|uoroacetate Step 1: eati on of

,(I t hyl carbamate. To a so uti on of N-Boc
et hyI enedi am ne (1) 249 )r[et hyl ene chl ori de (3 )-.at -10. C, .
was added tri et hyl @h né)(2 7°ni, 176 mmol).- 10 2-chloro-1 - et hanesul f onyl
chloride (0.809 m., 7.74 mmol). After 4 hr at -10 Gthe cold bath was
removed and the reaction was stirred for 12 hr at roomtenperature.  The
reacti on was quenched by the addition of Na2CO3 (sat aq.) and extracted
with In the processes for preparing compounds of the present invention set

5 forth in the foregoing schemes, functional groups in various moieties and subsutuents
may be sensitive or reactive under the reaction conditions employed and/or in the '
presence of the reagents employed. Such sensitivity/reactivity can interfere with the
progress of the desired reaction to reduce the yield of the desired pfoduct, or possibly
even pre’clﬁdé its formation. Accordingly, it may be necessary or desirable to protect

10  sensitive or reactive groﬁps on any of the molecules concemed. Protection can be
achieved by means of conventional protecting groups, such as those described i in
Protective Groups in Organic Chemistry, ed. JEW. McOrme Plenum Press, 1973
and in T.W. Greene & P.G.M. Wuts, Protective Groups in Org,amc Svnthesis, John
Wiley & Sons, 1991. The protecting groups may be removed at a convenient

15 subsequent stage using methods known in the art. Alternatively the interfering group
can be introduced into the molecule subsequent to the reaction step of concern. For -
example, if one or more of the substituents R1, R2, R3, and R#in compound -1 can -
interfere with the coupling reaction between compounds 1-1 and 1-2 of Scheme 1, the
substituent can be incorporated into the molecule in a post-couphnDr step to afford

20  Compound I '
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met hyl ene chl oride. The organic extracts were dried (MgSO4) and the sol vent
evaporated in vacua to afford the title conmpound as an oil which was used
in the néXP02/3®3&tep without further purification. FAB NMSPCBiUSEL/42664
C9H18N204S 151 (M+-Boc), found 151. 1H NVR (CDC13, 400MHz) S 6.53 (1H, dd,
J=9.9.and 16.5Hz), 6.24 (1H d, J=16.5 Hz), 5:95 (1H, d, J=9.% #2005 09
(1H, s), 4.95 (1H, s), 3.28.(2H, m, 3.15 (2H, m, .1.45 (9H, s) ppm 20
Step 2: Preparation of 2 [ (vinyl sul fonyl)am no] et hanam ni um chl oride. A

sol ution of tent-butyl ﬁ(w nyl sul fonyl )am no] et hyl carbamate (1.60 g,
6.39 mml ) .in Et OAc (éiélmfy @wing egamplgs serae onlytte dlusirate thiGnveionand itthen
stirred fomicthe. ThEexSmlMERE

product as Vi Scous oﬁlﬁﬁ)ﬂ,I 5‘2925} nﬁ%@%‘é@ﬁﬁ%ﬁggglhﬁtaﬁm%g %%%Egﬁ—'lhggffound
151." -62 PC%‘?JE’UEM%M 12 April 2005 1H NVR (d6DVBO, 400MHz) S 8.06 (3H,
s), 7.64 (1H, t, J 5.7Hz), 6.75 (1H, dd, J=9.9 and 16. 5Hz), 6.08 (1H, d,
J--16.5 Hz), 6.05 (1H, d, f=9.9 Hz), 2.88 (2H, m PPM 5
Step 3: Preparation of. 1,2,5--thi ad%géég%‘ébz 1-di oxi de. A sol ution of
2--[(vi nyI sd—ﬁ%ﬁi%h@]&hﬂamﬁaﬂ)wquhmmn@m -8hydiboxg,1,6-8apiéhyHERle. | N

met hanol §gﬂ), )%Emﬂ pgomtenperature, was treated with triethylamne (0.87
m., 6.24 mml an en stirred.for 28 hr. Silica gel (10g) was added to
the solution. The solvent was evaporated in vacuo and the remaining silica
gel was 10 applied to a colum of silica @e andl chromat ographed el uting

wi th 4% amoni um hydroxide in acetonitrilgiteafford the title conpound as
an oil. FAB Ms cal cd for CSH]:O\IZOZS 151 ( ),] found 151. 1H NVR (d6DMSQ,
400MHz) 6 7.19 (1H, s), 3.26 (& m, . 2. 95NZ m, 2.88 (2H, m and
2.60 (1H, m) ppm 15 Step 4 PreparationHof fert buty ' .

1, 2, 5-t hi adi azepane- 5- car boxyl ate it “Toy& sol ution of

1, 2, 5-t hi adi azepane 1, 1-di oxi de 90. 10 g, 67 immol) in pyridine (1 nL) was
added di-tert-butyl di carbonate 0.174g, 0.999 f¥bl). After z4 20 hr the
reacti on was queriched with NaHCO3 (sat aq.) and extracted into nethyl ene

gc;g(r)'rg % dT. ep 92N € I%%agﬁ%tnsof\ge{ [Edeghoxycar ol\ﬁ;y? glqyfl?tglugi?e%fsgllfc\:/ney?)t

aminol-methyl }-pyridine-2-carboxylic acid isopropyl ester

02'

HsC

CHj

' Isopropyl 3- (hydroxymethyl)pyndme-z carboxylate (’?OO g L 02 mol ‘
prepared as in P. Omstein et. al. J. Med. Chem. 1989, 32, 827), methyl N-[(4-
15 methylphcnyl)sulfonyl] glycmate (249¢g, 1.02 mol), and triphenylphosphine (403g, 1 5
mol) were dissolved in dry THE (3000 mL) and cooled to 0°C under nitrogen. The
_dlethylazomca:boxylate (DEAD) (267.6 g, 1.5 mol) was dissolved in dry THF (250 |
ml) and placed in a 500 mL addition funnel. The DEAD was added dropwise over 1
hour, The ice bath was removed and the reaction was allowed to warm slowly to
7 _20 room temperature After 2 hours the reaction was checked by HPLC and some
| glycinate remamed_ More starting reagents were added and the reaction was left to
© stir at room temperature After 30 min, the reaction was checked aga:m and a very
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vacuo. The residue was purified by chromatography (Si 02, EtOAc/CH2Cl2: 1:1)
to afford the title conpound as a white solid. FAB M5 cal cd for C9HL8N204S
151 (WH -Boc), found 151. 25 1H NWVR (d6DVSO, 400MHz) 8 7.46 (1H, m, 3.55
(2H, m, WMBHEIWH, n), 3.36-3.26 (2H, m, 3.06 (2H, nm, PATTIOHRS6) ppm
Step 5: Preparation of tent-butyl 2-(7-{ 12 April 2005

[ (4-fl uorobenzyl)am no] carbonyl }- 8-

hydr oxy- 1, 6- napht hyri di n-5-yl)--1, 2, 5-t hi adi azepane- 5-car boxyl ate 1, 1- 30
30 di oxi de. To a solution of 5-brono-N(4-fluorobenzyl)-8-hydroxy-1, 6-

napht hyridi.ne-7-car boxani de (0.188g, 0.50 nmmol), tert-butyl

1, 2, 5-t hi adi m@b&n@mof Gershemdtatesainiog. drmre@eu(qmnmgmg wi.cocantmfel and Cu20
(0:071g, O. %mle)ma&ssh Yeﬁlﬁgbﬂ@mﬁ%a%am\é@r ﬁtdlﬁeheﬂ reflux for 16 hr.

The reaction was filtere he -63 WO 02/30931 PCI/FUS01/42 64 12 April
2005 solids washed with CHCL3 (100nl). The filtrate was stirred for 1 hr

Wi th di sodi ugiepet hyl enedpatiisteoftiféth @F-Ri@bRY-( G-Rarhthyi dhRL BladX¥dtel N t he
presence of air. The organic extracts were stirred for 1 hr. wth disodium
et hyl enedi am ne tetraacetate (0. 2g wgter 101L) in the presence of air.
The organic extracts were dried (MSP4) anhd the 5 sol vent evaporated in
vacuo. The residue. was purified preparat lOEHPLC (G | son sem
preparative HP LC system and a YMJONCo Pro Colum (50X20mm | .D.,

Cl8, S-55um .120A) eluting with 5 - 95¢acqbonitrile/ water (0.1% TFA) at 15
m/mn) to afford the title conmpound after |yophilization. 1H NVR ( d6DMSO,
400MHz) b 9.28-9.18 ( 0. 4H 8. 4Hz)
8.48 (1H, d, J=8.4Hz) %\?E\ggt%kxggrbpgﬁme,tgﬂ ({pl%eileféﬁlﬁﬁ’(’iﬁ m’i‘r‘i‘b] ?6%111}7

(2H, M), 4. TEaklinks2-62Hpxylc acid ROprapGsEs H, .02 molLwaSlié@l e in sy ﬁneﬂﬂnc(lS 4H,

EZ eggp]atl on%oy&gﬁl??ﬁ?g (%E? %@%@%@ﬁ?ﬁm no‘fecar g%&lﬁ ﬁmaélg?%%ﬁl g 15

napht hyri di nmsthpxifle {1578, 213 mel) 28 pededsiowimte ayoidi aaix pﬂ@therm r The ree¢titacet at e.
ﬁ‘ 30| uti 1@1 O\fvast ﬁftﬂfﬁﬂlﬁt’%&b d@gr@gg fnd él{]e'Cth:dth g@i@é‘ﬂt&qr%m& gﬂcpﬂ'lﬂ% fto}emgto be

ydr oxy- i n- i‘adi azepane-5- car boxy '
1, 1- di oxi e © 0(1’53}1 thfos ‘8@){%‘6@“}'% ARy EsHOSAE o5y Brgddesheagangeoil,adiiqy eat ed
W It h trifl uowmamﬁmmea&_ea;@aed v(a?err(l.])a) aaidhdﬂ@ﬁrﬁbétetm(emt '_Dlﬁ@cégéﬁft@iyeﬁwl‘aﬁ t he
sol vent was .gv. I e Lp vac e re pur i f i reparative
HPLC ( G I's Onbaézg%%r% cg\g}tﬁ FHYLE ‘%ﬁ?@uﬁé %rll;r)]o ul%ngn Tﬁe P ol%)(héa BSts _

layer was adjusted to 7, and the layer was maintained at this pH while extracting with
15  methylene chloride. The organic layer was dried with NazSO4, filtered, and the

solvent was removed-in vacuo to obtain a tan solid. ‘The solid was chssolved in hot
ethyl acetate, and the solution was filtered while hot to filter out any msoluble
~material. The product precipitated upon cooling. The precipitate was theri filtered
_ and dried in a vacuum oven. The filtrate was recrystallized by coﬁcentratihg the
20  filtrate and redissolving the resultmg solid in a minimal amount of methylene
) chloride. Sufficient ethyl acetatc was added to turn the solution shghtly cloudy, after
which the solution was boiled to reduce the Volume cooled and the rcsultmg crystals
were filtered out and dried in a vacuum oven. ' '
- 1HNMR (CDClg, SOOMI-IZ) 611.794 (SH s), 9.2 (1H,dd, J= 1 7 and 6. 1Hz) 8.8
25 (1H,s),83 (lHdd J— 15 and97Hz) 7.7 (1H dd, J_42and 124Hz) 4.1 (3Hs)

~ ppm. ,
‘ES MS exact mass calculated for C10HSN203 204.1869 (MH+),'found 205.1.

Step 3: Preparation of methyl 5-bromo-8 -hydroxy—l 6-naphthyr1d1ne-7—
30  carboxylate
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a YMC Conbi prep Pro Colum (50X2Gtnm1.D., C18, S-5. um 120A) eluting with

5 - 95%aceton|trlle/water (0.1% TFA) at 15 mMImn) to afford the title
conpound YAPOPY3L yophi li zation. .25 1H NMR (d6DVSO, 400VHPSTASOURE6H 1H, s),
9.24 (1H, d, J=4.1Hz), 8.59 (1H, d, J=8.4Hz), 7.95 (1H, dd, J=4.1 and
8.4Hz), 7.44 (2H, m), 7.19 (2H, m, 4.66 (2H, d, J 6.0Hz), 4. 4PDaRi%hs( 8H,
m, ppm FAB MS cal cd for C20H2OFN504S 446 (MH), found 446. 30 MPLE 4
Sodi um 5- (1, 1-di oxi do- 1, 2-t hi azi nan-2-yl ).-7-({ ' ‘ '

[ 4-fl uoro-2-(nethyl sul fonyl)benzyl]- am no .
}car bonyl ) -1, 6- napht hyr| di n-8-ol ate WO 02/ 30931 PCT/ US01/ 42564 12 Apri l
2005 | 0. OW\ N. Sty >\Preparat i onygd AN

4-fl uoro-2- (et hyl benzoni tr x|l e.—2;4=di f| {for ojenzo |tr|Ie (2.0 g,
14.38 mmol ) and t hrqethexde QCH2 g, 14. 38 g/ ©O€H4 n an oven
dried 100 niL round bottom fl gsk fitted with a r&flux[ conflenser. Tol uene
(40 nL) was added and th@Hre@xtion solution was put @Hde® an at nosphere of
Argon. The reaction was heated to 90 deg C over 48 hours. The crude

reacti on was cool ed a ol [etcTal n up in
met hyl ene c ori de ﬁ % ﬁCt e(; &ﬂﬁ kl?+6&§’hh§ﬁhll Q%E’O%g%gdr
(MgSO™4), fil (?-}Pgﬁel’a'n ﬁ anPrEeiR e |r?<gn§@ppgatuqon‘§assa@ﬂfzca vvas
f“s ?:Sé ol vled 1Q\Ilb!’[‘orﬁodﬁbﬂhi|§!ﬁhe @nmmtzmb n%bbytigl%?&gagggz}sﬁﬁuﬁg%lp%{frl giag/d on an
co i C nt o o hexanes to
hexanes/ 20%% & ﬁwgfééph?%ew%onﬁgﬁgn? #2804 Brddhosiilesamrantas 5 nin.
The col | ect exh dff whii¢ soil. were evaporated in vacuo to afford the desired .
material in ; %ﬂg@%t zonitrile:
2-f 1 uoro-4- mstﬁ&tjcﬁ{ca% nltrl?622 tﬂéhlg%?ig}% was 15 carried on to
the next step w thout further purification. 1H NVR-(CDC13, 400MHz, mmj or
regi oi Somer)g; 56 ( d J = 2.38,
9.34 Hz), ‘8%‘%1 ﬁrﬂg‘g Ig%ﬁgl‘l%éé%ﬂzﬂ}%@%ﬁ’ ](gﬂ%ghé‘ p%%q HRVE

exact rrdQs cal cd for catigEmmides7 0203 fnund 167020520 Step 2:
Preparation of 4-fluoro-2- (rrethylsulfonyl)benzonltrlIe _ '
4-f | uoro- 2- (rrethylthl o)benzonltrlle (1.59 g,r 9.51 mml 7.5:»1' m xt ure

7NN
OCHs  reflux

A slun'y of the ester from Step 3 (0.50g, 0.177 mmiol) and 4-
fluorobenzylamine (0.243g, 1.94 inmol) in 'tolueﬁe (2mL) were'heate'd at refiux for
20 hrs. Upon cooling to room temperature, the resulting solids were collected by |
15  filtration and washed with methanol (3 mL) and then with diethyl. ether (5 mL) to
afford the title compound as a white solid.
IHNMR (CDCl3, 400MHz) 6 '9.20 (1H, d, /=4.3 Hz), 8. 56 (1H, d, J=8.4Hz), 8.17
(1H, m), 7.74 (1H, dd, J=8.4 and 4.3 Hz), 139 (2H, m) 7 07 (2H t J-8 6Hz), 4.67- .
(2H, d, J=6.2 Hz) ppm. - :
20 FABMS calcd for BIC]_6H1 1N302F 376 (MH), found 376.
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of regioisoners fromStep 1) was dissolved in net hyI ene chloride (50 n)
and 3- chl oroperoxybenzoic acid (60% by wei ght, 6 g, 16 nxnol) was added.
The reaction was put under an atnosphere of Argon and stirred overni ght at
ambi ent tNWAPEPWBUre. 25 The reacti on was quenched wi th safPGr8iS8H4246ueous
sodi um bi carbonate (2 x 100 mL). The organic phase still cOnt@,ﬂﬂﬁz@grre
3-chl oroper oxybenzoic acid by LCM5 analysis so 1 nL DMSO was added and
stirred for 1 hour. The organi c phase was -65 PCT/US01/ 142564 12 April 2005
then extracted again with saturated agueous sodi um bi carbonate (100 niL),
dried (MgSQ4), filtered and concentrated to afford the desired material as
a 7:1 rati oXepx 5~(1,1-dioxido-1,2-thiazinan-2-yl)-N-(4-fluorobenzyl)-8-hydroxy-1,6-

f1 uoro-2- (et hyl sul f oy fﬂtﬁ%aﬂelﬁédﬂb@(a&mﬁé uor o- 4 (net hyl sul fonyl ) - benzoni tr

ile. Selective cryst I zation fr nol ratron.and drying in
vacuo af f orded they ’@H‘tﬂqufdo‘?g&t?m(s W)QPIQ P‘iﬁifﬁ“)%ﬁ?%ﬁ‘lti &f’e‘égas |
V\/m tz (7: r7 yst alem. IBB’NIBB{ 2@93(]300@Q’wMﬁiﬁtnolm-bzronfoelgi(a;fhmmjehzﬁi—B kﬁ@rc(xngJ dd,
3 ser 7 5a> PRt ek 83 ofpffl diow dd g Hadiithon)=
- CgH5FNSO2 lgmd@:lamatmbmhacb dfo9g@198s acmeStpe'pdme (59 mbays andi tbe susbension was _
1-[4-fl uoro- I i
4- 1EI uor o- 2- %%ﬁﬁ%ﬁk?% ]]%r}ge%g%%?%rdﬁrwg%m% <qd %&i&&% Pb)rrﬁ%gamm&gdd to a
dry Parr botffeged toaemp & e%hqlﬂhaﬁ@ll dWée H@Fhe@fﬂthﬁ})mw@@@l e98adlardde 15
tgg (r]I eact | oriea&ﬂxmgtmtaﬁtemas el!&ﬁﬂl?ﬂ’ateﬁrﬂoﬁf gha’a\fdﬂﬂ@ﬁ@ﬂwwa&,%@@%&dl gr a{ﬂ) was
adde ac vesse on.a Parr ion a us.
The’r eall! ornipmaionRiL Lo and Hesro Bl aeniEs by of BERASENTH St Een
over ni ght . menAft@vepnm@@f thk, theahlpmf@ﬁmsxtsactswgeuda@é(NmSQ@ apfoduct was

o g1y sAspR i Gl TGyt D Rncq BRI L IRCSMRCTIAES 1 o
reacti on wad’reRpki Wop@rﬁldgﬂj@w HErgcignt ghition WitheWatsa ¢ Aicetonitdle Boafod:$haken

over ni ght . thP i entrated
to afford }ﬁggggﬁﬁ‘&%@j teri a\mggf !d%’ll tg‘%%Pﬁﬁ%lpgﬂﬂlE%?%cggﬁgOOW) 8

7.86 (1 WP dqffoxded the tride camponndas anpifpwhitg pelidyy J = 5.03, 8.51 Hz), 7:57.
(1H dt, J JeNKR (@DMSH:MDOM@&(QHS (L t, 3w&1%391$01mﬁm~£mﬁﬁ866I cd

5 GRSl I 95 TR T O Al
. T16(2H,t, J=8.8Hz), 4.60 (2H, d, J=6.3Hz) 4.00-3. 70(21—1 m), 3.65-3.45 (2H, m), . |
 2:35-2.10(3H, m), 1.70 (1H, m) ppm.
20 FABMS calcd for C20H19FNAO4S 431 (MH+) found 431.

EXAMPLE 2
4N—1 (7 {[(4 Fluorobenzyl)anuno]carbonyl} 8—hydroxy—1 6-naphthynd1n-5—y1)—N—l-
g N 2-,N-2- trlmethylethanedlalmde

25

Step 1: 7-{[(4-Fluorobenzyl)amino]carbonyl }-5-[[methoxy(oxo)acetyl]-
methylamino]-1,6-paphthyridin-8-yl methyl oxalate
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C, H N calcd for CSHIQFNO2S 1.1 HCl 9% 39.49, %1 4.6, %N 5.76, found %C

39.50, %1 4.34, %N 5.56 . 30 Step 4: Preparation of nethyl
5- br oro- SWO 28093t hy| phenyl ) sul f onyl ] oxy}- 1, 6- naphthyrldlmmwﬁ&namhmxylate
To a slurry of nethyl 5-bronbp-8-hydroxy-1, 6-naphthyridi ne-7 carboxyl ate
(5.0 g, 17.66 rnnol , prepared as in Exanple 113) in chloroform 1980}
under nitrogen was added N, N, N-di i sopropyl ethylamne (3.72 nL, 26.49 mmol).
4 -66 WO 02/30931 PCT/ USO1/ 42564 12 April 2005 Methyl benzenesul f onyl
chloride (4.04 g, 21.20 mmvl) was added over g)ni tes and the reaction
was heated to 40 degrees C and stirred one ho onpl eted reaction
was cooled to 25 degrees C and 1:1 methanc*\{| watler was added to precipitate
the product which was filtered, washed : 1 met hanol : wat er and
dried in vacua. 5 This afforded the desired pnoduct as a solid. 1H NWR
(d- DVMBO, 400MHz) 8 9.03 (1HF~g = 4. 4, 4 (1H, dd, J = 8.8,
1.0 Hz), 7.92 (1H,-dd, J = 8.8 A Hz)H 7.7/0 ( ﬁ, J =8.0), 7.40 (2H,

F
10 436. 9807 Step 5: Preparation

d J=8.0H), 3.76 (3H m, 42 ™ HRMS exact mass cal cd
for C17H13 Br N2CbS 436. 9802 (M), found

of methyl 5-(1,1-dioxido-1,2-thiazinan-20yl)OS-{ [ (4-

nmet hyl phenyl ) sul fonyl ] oxy} -1, 6-naphthyridi ne- rboxylate. To a slurry
of methyl 5-brono-8-{[(4-nethyl phenyl)sulforg oxy} 15
1, 6- napht hyri di ne- 7- car boxyl ate (7.55 g, ) in degassed DVF (20
m.) in a pressure tube was added 1, 2-thiazinane-1,"1-dioxide (2.8 g, 20.7
mol , prepared as in Tt 50EtLﬂ?Skfm@gt@mmmsminﬁgnetzzkﬁﬂbarfvﬁisl owed by

2,2 -bi pyri qﬂabed(o@, éerngﬁQl N-(M@d;rbberﬁp sC&ﬁH%iy-Sé(éx ﬁ'é}l%%g diégrere eg 2096 g,

20.7 mmol ). E gm lto g/az)e%cl os? and heat

over ni ght . i ? Wen -froReEE Ly {hel pomel SNidilseprepylethylagming andi s was
filt eE)('\a/g SE r11r2@ugh CGH My T he fimikife wed &@thnfel—ﬂB‘éC ald'® 8 qdag Qéded\g%lrsg NegDes f }M t E
nor e Q'mlﬁb t tr ransrer rrenneyer - as
(IL) fitted w thﬂgﬂ %Bb’%".a?:‘}a:é‘t%&tf?wlse ‘ﬁ?;mgb‘lr'ﬁf@ vﬁéﬁfﬁ?‘&?@ Fastisnt o 200
m. with. ch|aéip€¥fséutwanu taagbicot fempenfure why Istimén wad citiahebRE 88 he, afdrd

Tonohydr at @ viéh b tnSSoifedTNRk herh ke Q{J%é"ﬁﬁ;ﬁ[ue ag %‘g%ﬁﬁ' phaS'é

25 mi xture was_vi gorously stlrre open t e air
organi ¢ phad¥ on.

- Step 2 N-1-(7-{ [(4—Fluorobcn2yl)amino]carbonyl} 8~hydroxy-1 6-
- naphthyridin-5-yl)-N-1-,N-2- N-2- tnmethylethanedlannde
: 'throchlonde
15 - Into 2 50 mL flask fitted with a gas inlet and magnetic stir bar was

placed the crude reaction mixture from Step 1 and 20 ml. methanol. The imxture was
‘cooled to 0°C with an ice bath and dimethylamine gas was bubbled into the reaction
until saturated. The ice bath was removed and stirring was continued for an additional .
. hour, after which time the solvent was removed in vacuo to give crude product which
- 20 was purified by reverse phase HPLC on a C;5 column using écetonitrile/water as
eluent. The purified material was dissolved in 20 mL EtOAc, cooled
- t0 0°C and HCI gas bubbled through the solutlon bneﬂy The soIVent was then
removed in vacuo to give the title compound as a tan solid.
- 'HNMR (400 MHz, DMSO, 135°C)  9.16 (4, J = 4.3 Hz, 1H), 8.86 (s, 1H), .36 (s,
25 1H),7.81(dd, J=43Hz, 8.7 Hz, 1H), 7.43 (t, T= 5.9 Hz, 2H), 7.11 (t, ¥ = 711Hz
- 2H)461(dJ 6.7 Hz, 2H), 3.39 (s, 3H)297(s,3H) 2.51 (s, 3H).
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separ at ed and retreated w th another solution of ethyl enedianinetetraacetic

acid nonohydrate (13.3 g, 35.7 nmol) 'in 140 nL of water overnight (16
hrs) . Thewg)r(gﬁ%q was separated and washed w th water and dried over
Na2SO4, filtered. and reduced to a small volume in vacuo.PCAHESHM83MCt
solidified during solvent reduction. The solid 30 was broken up ghlaghs ed
to afford-the desired product. LCMS cal cd for CZlH21N30782 492. 082 (M),
found 492.51 Step 6: Preparation of nethyl

- 5-(1, 1-di oxi do- 1, 2- t hi azi nan- 2-yl ) - 8- hydr oxy-

A e @ﬁﬂm}a%%oﬁ% Fﬂa&?&éﬁﬁ“%ﬁf‘) i

met hyl phenyl ) sul f onyl ] oxy}-1, 6- napht hyri di ne- 7-car boxylate (6.0 g, 12.2
mmol) in DWMF (50 znL) under mtrogegﬁh@% degrees C was added sodium
met hoxi de (49.40 ni, 24.70 mmol

all oned to s#i(f- {f(@ﬂwr@eﬁzﬁmnoke@myﬂ}fiﬁeh}zﬂrpkly -64-mphtiBridih-fay)-),2)fas added
fol | oned 9y dldBheb-PIRR 1-4RkRe thiflforBiRgigt . The nixture was allowed to
stand for one hour. The crude reaction was filtered and the solids were
washed with 1:1 nethanol: water and dried in vacuo too afford t he desired

product. 1H NVR (d- DMBO, 400MHz) S 9.20 +d J = 8.61 (1H, d, J
= 8.4 Hz), 10 7.91 (1H, dd, J = 8.4, 3.96 387(1H bs)
3.79 (1H bs), 3.32 (2H m, 2.27 (Q:l, 66 (@H, ppm FAB HRVS =
exact mass cal cd for C14H15N3058 338 , foun B38.0793 C, H N

‘VcC 880

cal cul ated for Cl4H15 55 '0.40 H2

uC 48.79, 9 4.35, N 1715 ,
5-(1, 1-di oxi do-. 1, 2- thiazi
(met hyl sul f onyl )benzyl ] - 8- Ay dF03

slurry of nmethyl 5-(1, 1-dioxido-1, 2 -
1, 6- napht hyri di ne- 7-carboxyl ate (2.10 g,08

a pressure 20 flask was added : H
1-[4-fl uoro-2:(nethyl sul fonyl)phenyl ] met hanam ni.um chl oride fol | owed by
N, N, N di i sopitepyi et hyll%mpa:fmc(n & tertbutyl 2-[(Zin§Rulfon)nindlethylaamsime f 1 ask

Cror 18 hours. The roroaionaefbos IBLRREMMEP A PRt od ana-
det ermi ned t@ethrlens elengt GSmibst 10N vemsarided siethhdateiie 232ty t]DhEanlO niL)
to sol ubiol i zechibR-1- ~ethanesulfonyl chloride (0.809 mL, 7.74 mmol). After 4 hrat-10 Cthe
cold bath was removed and the reaction was stirred for 12 Hir at room temperature. - -
The reaction was quenched by the addition of Na2CO3 (sat aq.) and extracted with
methylene chioride. The organic extracts were dried (MgSO4) and the solvent
evaporated in vacuo to afford the title compound as an oil which was used in thc acxt
15  step without further purification. '
- FABMS calcd for C9H13N204S 151 (ME*+-Boc), found 151.
1H NMR (CDCls, 400MHz) § 6. 53 (1K, dd, J=9. 9 and 16.5Hz), 6.24 (1H, 4, J=165
Hz), 5.95 (1H, d, /=9.9 Hz), 5.09 (IH s), 4.95 (1H, s) 3.28 (2H, m) 3.15 (2H, m)
_ . 1.45 (9H, s) ppm. : -
20 o _ . :
Step 2: Preparation of 2-[(vinylsulfonyl)aminojethanaminiiim chloride.
A solution of zert-butyl 2-[(vinylsulfonyl)amino]ethylcarbamate (1.60
g, 6.3% mmol) in EtOAc (55ml) at 0. C, was saturated with HCI gas and then stirred

for 1 hr. The solvent was evaporated in vacuo to afford the product as a viscous 011
25 FABMS calcd for C5H10N2028 151 (M), found 151.

i ne-7-carbox anmide. To a
-yl ) - 8- hydr oxy
26 nmol ) in ethanol (30 m_) in

-62 -

hanol ). The cold sol ution was

%1 4.62, 9N 12.20, found ‘



25 renaining solids, resealed the pressure tube and reheated to 80 degrees
C over ni ght The reaction was cooled, transferred to a round bottom fl ask
“and redugﬁﬁoyﬂwélsnall vol ume in vacua. The residue was BER{USElEn6t

bet ween net hyl ene chloride and saturated aqueous sodi um bi carbonate. The
organi c | ayer was washed with water, dried over Na2SO4, filt erxeshriazobs
reduced to a small volunme in vacuo. The residue was 30 crystallized via the
addition of 5 nL of methanol. The crystals were filtered and dried in

5°56° on o B oD, GOBEY Bes.08 Il S G40 e} 129788 6 (HAddS = 8- 4
4.0 Hz), 7. 7999a?idl(lBlﬂHzl))6087(1§14d(J=E‘1651Hz)~BG§ﬁHl,d 5899\@2921 ?&{1 m)
PCT/ U801/42§l%n¢% QBI’I 2005 2 4 Hz), 4.98 (2H d, J = Hz), 73.84 (2H,

.3.48 (5 , 1.69 (1H, bs) ppm .APCI HRI\/S exact mass
cal cd for C21H21FN40682 509 0960 (M#), found 509.0936 5 C, H N

| cul at ed 1H21 1 49.3 4.20, 9N 10. 96,
?gu(r:lg 0a/£§49§ SCEAH 4, 65 ﬂgf?ﬁﬁ?éf é%S %{ﬁ%ﬁgﬁ g%ad?% f(Hn of sodium
5- (1, 1- di oxi do- 1, 2-t h|Aagqlwmm_og,’zyﬂ(ymyls(l}joz[qd)annno]ethanarmmum chloride (1.17 g
f I uor o- 2- ( nEtthhﬁxBl)flﬂ Bi@tﬁzﬁi@ﬂ%ﬁ I1111) ELA teﬁﬁa@fh‘?lﬂ'\él \}zas]m%crwﬂltﬁ m’e'iﬁeﬂérgm% 10

olate. To aé(ﬂzirry of ree base

acet one 4&8@@9 aﬂ%ﬁﬁ&ﬁ&ﬁeéiiorrﬂ%maﬁémfw@Qﬁbﬁ&%&i@m(}@ 49 m,

0. 49dmml) soliitien. YIlelielsQWeﬁmlva&tdv@[ﬁbrM ifi @Q(ﬁ_ﬁ._ﬁﬂldttﬁeﬁﬂﬁa:ﬁﬁhé sﬂi@hfg@rﬁ»a%nddt hed _'

resi due S t i [,om e stals re filtered an

dried in va ound. 1H
109 ateRsB e B ot G STt Qepinatopsarfis GrE B 1 eresup

NVR ( d- DVBOhydro®ideld:) at&tclrﬁtnddto(aﬂd;d the, tit®: &Bnyfolind asldn oil. = 4.0, 1.6 Hz), 8.26

1H, dd, J 1H, dd, J = 8.4, 4.0
I(-lz) ad, | (FA%IGIS da16d RE)G5TH Agﬁ&@?ﬁ%ﬂ(ﬁhﬁﬁf ern‘grs‘l g TR W

m, 2.50 (1&!1%@1512@48(1 )81749((IiHs) 3.2P (PPrm20.95T85 KEMBNE 28 MASS
cal cd for C@H‘@@ Jm £9 (MrNa), found .531.0811 C, H N
cal cul aged or 1H20 F NANa "06S2. 0. 85 H20 %C 46.21, % 4.01, 9N 10. 27,

found % 46.19, % 3. 68, 9%\ 10. 02. _ _
- Step4: Preparation of tert-butyl 1,2,5-thiadiazepane-5-carboxylate 1,1-
dioxide. : |

To a solution of 1,2,5-thiadiazepane 1,1-dioxide 90.10 g, 0.67 mmol)
in pyridine (1 mL) was added di-terz-butyldicarbonate 0.174g, 0.799 mmdl). After24

20 hr the reaction was quenched with NaHCO3 (sat aq.) and extracted into methylene
‘ chloride. The organic extracts were dried (MgSO4) and the _solveni: evaporated in

- vacuo. The residue was purified by chromatography (5102, EtOAc/CH2CI12: 1:1) to

- afford the title compound as a white solid. ' |

| FABMS calcd for CgH1gN204S 151 (ME*-Boc), found 151.
25  IHNMR (dsDMSO, 400MHz) & 7.46 (1H, m), 3.55 (2H, m), 3.48 (2H, m), 3.36-3.26
' (2H, m), 3.06 (2H, ), 1.41 (9H, 5) ppm.

Step 5: Preparation of reﬁ-butyl 2-(7-{ [(4-ﬂu0robenzyl)amin'o]carbonyl} 8-
' hydroxy-1, 6~naphthyr1d1n- -yl) 1,2 S-thladlazepane 5-carboxylate 1,1~

30 dioxide. -
' To a solution of 5-bromo-N-(4- ﬂuorobenzyl) 8-hydroxy-1,6-
naphthyndme-’?-carboxannde (0.188g, 0.50 minol), tert-butyl 1,2,5-thiadiazepane-5-
7 carboxylate 1,1-dioxide (O 12 g,0.45 mmol) and Cu20 (0.071g, 0.50 mmol) in
pyridine (3 mL) were heated at reflux for 16 hr. The reaction was filtered and the |
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25 . EXAIVPLE 5 Preparatlon of 1, 4-But anesultam Br H2N- HBr salt 2 -69 WO
02/ 30931 PCT/ US01/ 42564 12 Apri I 2005 Wei ght FWvbl esEqui v. Densi t yVol une
MsCl (1) 2.36 Kgli4.5520.61.031.4801.59 L 3-bronopropyl - 4.40 Kg22020.01. 00
am ne (2)wbBe/sesht TEA4. 07 Kgl01. 1940. 22. 010. 7265. 60 L THEAIrd3@A25H4

DI PA481 g101. 194. 750. 250. 722666 nlL 1, 10- 4.11 g180.21 Phenant hkphifi8n0s5 -
n-BuLi, 1.6 Mn hexane The 3-bronopropyl am ne-HBr salt (2) and F. (43 L)
were placed in a 72 L round-bottomed-flask under N2 and the resulting
slurry was cooled to 0 C. Two dropping funnels were fitted to the flask.
One was charged with the TEA and 5 the other with a solution of the MsCl(1)
and THE (4 L3oliddestedrwidnCEICIE (100mla)ddhe fﬂlrnte van sedead foe 1 éir adthedisaaliuroughl y

th t | han t whi |.e
ot ot i g SRRy WS BHRE 02 d Aack A@RGH T sl AR Tk B
requi red 2 hextiEbte Weees&ﬂm&d@r\Mhrtvetfsailsmmmdrylmshamnamma@tﬂe({122@111 aged .
for i h. The,

Foroved 10 by aF: (SRR B0 plcencebrain e frefhic el Py i dniiel) ke |
(8 L). The cHhisinhedporated inatasudnkhedasidue vaspuriliedhyeprepirati YeodPof (Gilsaas
col | ect ed i Ngegi pRGatative e sttaﬁaﬂdawmlcdiﬁlﬂgfepw?xocmmes@@o&ﬁmm of 3
was added th&lsl S- uﬁh?g(?.&te utm!r \r;/?thand%t gce?cl)mtnle/water (0.1% TFA)at 15

ml/min) to afford the title compound after lyophilization. _
1H NMR (dsDMSO, 400MHz) § 9.28-9.18 (1.6H, m), 8.95(0.4H, m), 8.62 (0.6H, d,

10 J=R.4Hz), 8.48 (1H, d, J=8.4Hz), 7.98-7.88 (1H, m), 7.54-7.42 (2H, m), 7. 24-7. 16
(2H, m), 4.75-4.45 (2H, m) 4.20-3.40 (8H, my), 1.43 (3.6H,5) 1.17 (5 4H s) ppm.
FABMS calcd for C25H28FN506S 546 (MH™), found 546.

Step 6: Preparation of 2—(7-{[(4—ﬂu01'obenzyl)amino]carbonyl}—8-hydr0xy¥1,6~ |
15 ‘naphthyridin-3-y1)-1,2,5-thiadiazepan-5-ium 1,1-dioxide ' '
' trifluoroacetate.

A solution of tert-butyl 2—(7 {{(4~ﬂuorobenzyl)armno]carbonyl} 8-

hydroxy~1 6—naphthyndm—5—yl) 1,2,5-thiadiazepane-5-carboxylate 1,1-dioxide -
(0.088g, 0.185 mmol) in methylene chloride (5 mL) was treated with trifluoroacetic

20 acid (2 mL) at room temperature. After 6 hr the solvent was evaporated in vacuoand

'the residue purified by preparative HPLC (Gilson semi preparative HPLC system and .
aYMC Cbmbiprep Pro Column (SOXZOmm 1.D,, C18, S-5 um, 120A) eluting with 5 -
95% acetonitrile/water (0.1% TFA) at 15 rn]]rmn) to afford the tltle compound after
: lyophilization. ' '

25  1HNMR (dsDMSO, 400MHz) & 9.46 (1H, s), 9.24 (1H, d, J=4.1Hz), 8 59 (IH d,
J=8.4Hz), 7.95 (1H, dd, J=4.1 and 8.4z), 7.44 (2H, m), 7.19 (2H, m), 466 (24, d,
J=6.0Hz), 4.40-3.00 (8H, m), ppm.

_ FAB MS calcd for C20H20FN504S 446 (MHT), found 446.

30 - '~ EXAMPLE4

Sodlum 5 (1 1-dioxido-1,2-thiazinan-2-yl)-7-({[4- ﬂuoro 2-(methylsu1fonyl)benzyl]-
an:uno}carbonyl) 1,6-naphthyridin-8-olate
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and the resulting solution was cooled to -30 C. Then-BuLi -was added over
about 4 h maintaining the internal tenperature below -20 C. After 1.25 eq
of the n-B{f192/3R&Y 15 added the reaction nixture becane deepChusnrizsad t he
color remained as the addition was conpleted. The reaction m xture was .
warmed to O C over 3 h. A snmall aliquot was renpved, and partitAQigsbs

bet ween saturated NHAC and Et QAc. The EtOAc was evaporated and the

resi due exanined by 1H NMR to confirm consunption of 3 and conversion to
4. To the reaction mxture at 0 C was added. turated aqueous NH4Cl1 20 (12
L, the first 1L slowy, a heat kick to 6 s observed) and then brine (12
L). The phases were partiti oned and the a us phase was extracted with

Et OAc (20 L). The organic phases were co nélls! washed with brine (4 L)
and then. concentrated under_vacuumto about 2 L. The sol vent was
switched to Et OAc (20 L used)™~2Z&FWD 02/ 309% ' 1/ 42564 12 April 2005
mai nt ai ning a volune of 12 L. witch, a yellowslurry
resulted. n- Heptane (20 L) was=ad : nd the slurry was
cooled to 5 C After a 1h - age th'sollds cted on a frit and
rinsed with cold (5 C) 3:5 Et O@:ﬁ\e%pt an€® THeHwet cake was dried for 24 h
under a streamof dry N2 to provi 344 5 Kg (53% from 2) of sultam4 as
a crystalline yellow solid. EXAMPLE 6 Preparation of

5- (1, 1- di oxi 2-t hiazi nan- 2- N (4-fl uorobenzyl)-8-hycl roxy-1, 6-
napht hyri di mg,—?—c ar box%ﬁ?flf@thnr‘if)r/ﬁ h@?‘}‘?ﬁ“(methylthlo)benzommle
5- br onp- 8- hydr oxy- 1, 6-hégifldwysbefbagtile (2LO gpmwmdﬂ)aﬁdﬁuéh@ﬂaoﬁide 1.02

NS o 05 Fanetupourede B SE Rt 0 8 e piten ek e s )

was added t oeBuxepnsicnssn Eolugne (9 ml,ahwaxgddeal a6d ttapiebdtion soflither wasgat boxyl i ¢
aci.d methyl @ffefin htmoBphbfe 85 AN THEH Aktibf was heated to 90 deg C over 48 hours.

The crude reaction was cooled and concentrated in vacuo. The residue was taken up

in methylene chloride and extracted with water. The organic phase was dried
(MgSO4) fﬂtered and concentrated to afford a white solid. The solid was dissolved
10  in a minimal amount of mcthylene chlonde and purified on an ISCO column (1 10g
silica) with a gradient of 100% hexanes to 80% hexanes/20% ethylacetate over 15
min, then ZO%EtOACISO% Hexanes for 5 Imn The collected fractions were
evaporated in vacuo to afford the desired material in 2 7.5:1 ratio 4~ﬂuoro—2—.
(methy}thzo)benzomtnle 2—ﬂu0r0—4—(methylth10)benzon1tnle The white sohd was
15 carried on to the next step without further punﬁcatmn
1 NMR (CDCl3, 400MHz, maJor regmmomer) & 7.56 (lH dd, J = 5.58, 8.51 Hz),
6.95 (1H, dd, J = 2,38, 9.34 Hz), 6.88 (1H, dt, J = 238, 8.24 Hz), 254(3H s)ppm
EI HRMS exact mass calcd for CSHGFNS 167.0203, found 167.0205 -

20 Step2: Preparatlon of 4 ~fluoro-2- (meﬂlylsulfonyl)benzommle -
_ 4-fluoro-2- (methylthm)benzomtnle (1.59 g, 9 51 mmol 7.5:1 mixture
' of regioisomers from Step 1) was dissolved in methylene chIonde (50 mL) and 3-
chloroperoxybenzoic acid (60% by weight, 4.6 g, 16 mmol) was added. The reaction -
was put under an atmospherc of Argon and stirred overnight at ambient ‘tcmpera'ture.
25  Thereaction was quenched with saturated aqueous sodium bicarbonate (2 x 100 roL).
~ The organic phase still contamed some 3-chloroperoxybenzoic acid by LCMS
analysis so 1 rnLDMSO was added and stirred for 1 hour. The organic phasc was
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chloroform (32 nL) over 20 min maintaining the tenperature at 20-50 C and
the mxture was aged for 30 mn at 50 C. The m xture becane a thick,
stirrable slurry and HPLC analysis indicated <2% starting materi al

remai ni ngYOPHE0% xt ure was cooled to 30 C over 15 min. MRH/(S4/4H6) was
added over 30 min then a 1:1 20 m xture of MOHwater (64 n) wagriestded
over 30 mn. The m xture.was cooled to -40 C over 30 mn and aged at -40 C
for 30 min. The cold mxture was filtered and - the solid was washed with
1:1 MeOH water (100 nL) at 10-20 C. The off white crystalline solid was
dried under. a stream of nitrogen. to provide-10.48 g (93%yield) of

5- - br ono- 8- ey extipcted @gpimpritingatindicd aqreavarsbaboyl bicarhonate (0hyL), dsieer (6). 25

FPLC r et ent I@sOdiPkered Ind cindthiytedicatforl i B LG GANN 4 190550 4P X 4.

m*nACEBC8courm isocratic elution wt aq H3P04 at

1 m/nin, opo-gi e thydsudiony hengonissls: 2nfiporo7h m@lm@u@mibqn@mws@l/ 42564 12
April 2005 fseleetweb@@ttaumubhmﬁlmémmél BltAkion aﬁdﬁrﬁn%uma@uo HrhGeggdi ti ons:

0, 0,
1o o B e R A A i 1 (e
100 MHz) : 1681 KMR $6DEs, 46aMB]z, idfr % gididdmer) SL3B3ALH, A8 F.04.71205 111 24. 2,
?Bﬁom?t gp( % 9,[00 Il%r?gsﬁrf203n6y I7o7>9 %]Z)17 §5rﬁ ’h(ikf"l |J |“d:i"'ﬁ§’ 7%‘5@5‘3@% +28 685 Dnet hyl
ester Br OHPPnG [ 283.63] TsCl Br ~N OVE L~ Ove N [437.26] 10
Triethyl am 'EI—f[QMEﬁ%a&’ sts%glm BN SHIIRS 31932 RHTRESGI RN Of O
' Step 3: Preparauon of 1 [4—ﬂuoro-2 (Inethylsulfonyl)phcnyl]methanannmum
| chloride.
] - 4-fluoro-2- (methylsulfonyl)benzomtnle (5.6 g, 28.11 mmol} was
" added to a dry Parr bottle. Ethanol (50 mL) and conc HCI (10 mL) were added and
‘15 ‘the reaction solution put under an Argon atmosphere. 10% Pd/C (1 gram) was added -
and the reaction vessel placed on a Parr hydrogenation apparatus The reaction was
plaf:ed under an atmosphere of H2 (50 psi) and shaken overnight. After overnight the
* ratio of starting material to product was 50:50. The reaction was filtered through - -
celite and concentrated slightly. Conc. HCI (10 mL) and 10% Pd/C (1 gram) were
20  added and the reaction was agam put under H2 (50 p31) The reaction was again
shaken ovemight. The crude reaction was filtered through celite and concentrated to
_ afford the desired material as a white solid.
: 1H(NMZR (CDCls, 400MHz) & 7.86 (1H, dd, J = 2.74, 8.24 Hz), 7.74 (1H dd,J=
5.03, 8.51 Hz), 7.57 (1H, dt, J = 2.75, 8.15 Hz), 445 (2H, s), 3.27 3H, $) ppIm. -
25  MS calcd for CgH10FNO2S 203 (ME), found 204
EI HRMS exact mass caled for CusFNO;,;S 203.04190, found 203.0416
C.H,N caled for CgHoFNO,S 1. 1 HCl %C 39.49, %H 4.6, %N 5.76, found %C
. 39. 50, %H 4.34, %N 5.56
30 Step 4: _ Preparatlon of methyl 5-bromo-8- {[(4—methy1phenyl)sulfonyl]oxy}—
o ~ 1,6-naphthyridine- 7—ca:rboxy1ate
To a shurry of methyl 5-bromo-8-hydroxy-1 6—naphthynd1ne—7— :
: carboxylate (5.0g, 17.66 mmol, prepared as in Example 113) in chlorofonn (20 mL)
under nitrogen was added N, N, .N-diisopropylethylamine (3.72 mL, 26.49 mmol). 4-
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. bronp- 8- hydr oxy- 1, 6- napht hyri di ne- 7- carboxylic acid methyl ester (6, 1.415
g, 5.000° mol) in chloroform (5 nL) over 5 mn maintaining the
t enper at we tat09dd-50 C to give. a yell ow suspension. p- pru@aegub&pnyl
chloride (1.15 g, 6.00 mmol ) was added over 5 min maintaining the
tenperature at 20-40 C to give a yellow solution. The 15 m Xt WEapipogged
at 40 Cfor 2 h during which a crystalline solid precipitated out of the
m xture and the color faded (HPLC analysis indicated <0.5% starting
material remaining). The m xture was cooled to 20 C over 15 min. MeCH (10
n) was addeithyitenzd@sulionyl deodde @04 emzx 120 rmner) vids @Htlatedver 5 plifued dndvas

dded d,.t d d at
adoed over e by VIE0TIat ' 85 PRR et i Eh a0, 2,
with 1:1 NMeOmaswpobd to 20 degieps Ca@ii: I Betia)ol: w i BEas(aidedio) precipitdie ¥mnes (10

n) all at 1040+ thieﬁh\?asoﬁft%ed\’gﬁa%ﬁsd:&fﬁl? b@%} '.ljlem%g%ldoq -wiE? ag[i L&gs wnder, 2

stream of_ nitrogen to provi
5- br ono- §- (p hléﬁﬁ@ﬁﬁ’é@mﬁ@ﬁy‘ﬁb&f@ﬁuqa@aﬁ@lpfht hyri di ne- 7- car boxyl i ¢ aci d

met hyl esterqumaeljrﬁsé nmm%%pm 546y = 43411tr19)' S‘|64t1H]rﬁi§t—£‘r8§BO/BI\P/|é8\l
O bShe A o O e 5. TG e oL A 20 G385 B ey

02/ 30931 PCT3.US(BH, 4858 4243HAm) pbm2005 13C NMR of 7 (d6-, DVSO, 1og0|vz|z) |
63. 2,

i 59, 0. }g; OFA%WS eéé&ﬁasg%ﬂ%d %gtcéf;%g% B 43%397803 (A&ﬁ% fund

5- (1, 1- Difoxi 48$-9802- t hi azi nan- 2-yl ) - - 8- - (4-t ol uenesul fonyl oxy)-1, 6- 5
napht hyri di ne- 7- car boxyl ic acid nmethyl ester. B [135. 19] Cu20, bi pyridyl,

Ok ,00UVIr ®S C1l ' S02 N A
Step 5: . Preparation of methyl 5-(1,1- d10x1d0-1 2- thraz1nan—2—y1) 8- {[(4—

- methylphenyl)suifonyl]oxy}-1,6-naphthyridine-7 ~carb0xylate
To a slurry of methyl S—bromo-S {[(4-methylphenyl)sulfony]]oxy}-
15 1 6—naphthyr1d1ne—7 -carboxylate (7.55 g, 17.27 mmol) in degassed DMF (20 mL) in a
pressure tube was added 1,2-thiazinane-1,1-dioxide (2.8 g, 20.7 mmol, prepared as in
White et al, J. Org Chem. 1987, 52: 2162) followed by 2,2*-bipyridine (3.24 g, 20.7
mmol) and copper (I) oxide powder (2.96 g, 20. 7 mmol). The pressure tube was.
 closéd and heated to 118 degrees C overnight. Celite (0.5 g) was added to the
20 resulting slurry and this was filtered through a plug of DMF wetted celite. The solids
were washed With more DMF (10 mL.) and the filtrate transferred to alarge
Erlenmeyer flask (1L) fitted with a 2 inch stirring bar. The volume was brought up to
200 mL with chloroform and a solution of ethylenedlannnetetraacetm acrd
monohydrate (13.3 g, 35.7 mmol) in 140 mL of water was added The biphasic
25 mixture was vigoronsly stirred, open to the air, for 3 hours. Theé orgaruc phase was
"separated and retreated with another solution of ethylenedjaminetetraecetic acid
monohydrate (13.3 g, 35.7 mmol) in 140 mL of water ovemnight (16 hrs) The orgamc
was separated and washed with water and dried over N a2504, ﬁltered and reduced to
a small volume in vacuo. The product solidified during solvent reductlon The solid
30 was broken up and dried to afford the desired product. -~ "~
| LCMS caled for C21H21N307S7 492.082 (MH™), found 492.51

Steg 6: ~ Preparation of methyl 5-(1,1-dioxido-1 2—thiaz1nan-2-yl) 8- hydroxy—
' ' 1,6-naphthyridine-7- carboxylate
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NH7 [437. 26] 0 8 [491 53] A mxture of

5- br ono- 8- (p-t ol uenesul fonyl oxy) -1, 6- naphthyrldlne 7-, carboxylic acid

nmet hyl ester (7, 2.186 g, 5.000 mmol), 1, 4-butane sultam(, 811 nig, 6.00
mol ), coppee/3¢93) oxi de (858 ny, 6.00 mml, <5 mcron), 2preT/inHopsmeicdyl (937
10 ng, 6.00 mmol) and DMF (10 L) was degassed by stirring underag fhseam
of nitrogen for 1 mn and heated to 120 C for 4 h. The brown suspension
becanme a dark red solution with a. small anmount of undi ssol ved copper (1)
oxi de remaining (HPLC analysis indicated <0.5% starting materi al

remai ning). The m xture was diluted with chloroform (10 nmL), Sol kaf | ok
(200 ng) was added andlahelutezudtieyylS(hil xdierido- -hasthiazinaerg) it gigh a pl ug

f Sol kaf | nmbi ned
Pl tratos verebUBnB RIS Mirkhy oo Sl BRI AT, 0D fOTD:
di hydr at e ( 3PBEY50 mdyanderslitrogen %@p@rdms (L yaswlded sedinmmsthogideit§4®ubbl ed
o gan ¢ ahasi-barny BAREQ S ROMEARY STIRREATRILEWS, AR bRt % onb Ot o
of 20 EDPA Jf%cﬁ‘i?ﬁﬁ a§§|(l 8% 31019@5 dadﬁ @V@%@d mafﬁf t9 Prafigtae
rsnc_)l) ut :E onhof ftﬁé) fodikt. bhenﬁ;{taﬁeawmmmwdrtamend Sorng hgﬁr ﬁl‘kﬁﬁmhale rd’z;glw@i @hs (30.

ach o above t ses ck extracte
sequenti al | y° Ch“%% ﬁ%ﬁ eﬁeg llﬂg:ilg tbw? 3ran$ gf'@&%ﬁ”@tﬁhases
were dried oafférd $edicsimdgurbdate and filtered. The dried r~1 NIS02 -73 WO .
02/ 30931 PCTY %% 5Rds (ﬁ]qﬁ ni C o] at ed
and sol vent SI\kIJ\A tc gZd to %%I na {/gﬁgg (?Hgéj 4‘%9(1&%;@%35 ﬁ.g '[%%gl%j of 30
ni L McOHOf or7.9hE 5 Wi £ 7 St 41 Hgk grier (3L, pﬂ)e%§7r(bH hawd?&(ngqs)s’:'t@(Z&ed
during the sgjvertaewdChes (I thespthting slurry was cooled to 0 C over

e 2R s he Hsibdlea AT BTSN bl St %w%&?f&b?%“' i
stream of rEtHQQeﬂcﬁletealfMﬂHw]Nm 0407850 %t 4680,No 1 Ao DNy, t am) - 8- (p
t ol uenesul f O£¥n8é98481796 O}Tﬁﬁhﬂﬂ'lﬁq%qg 7-carboxylic acid methyl ester ( 8) .
15
| _s_t_gpz:' Preparation_ of 5—(1,1—dioxido-1,2—.thiazinan—2—yl)—N~[4~f1u01'0~2-
(methylsulfonyl)benzyl}-8-hydroxy-1,6-naphthyridine-7-carboxamide.
To a slurry of methyl 5-(1, l—dloxzdo 1,2-thiazinan-2-y1)- S-hydroxy— e
o 6—naphthyr1dme—7—ca:rb0xylate (2.11- g, 6.26 mmol} in ethanol (30 mL) in a pressure -
20 _ flask was added 1-[4-fluoro-2- (methylsulfonyl)phenyl]me.thanalmmum chloride '
- followed by N,N,N- dusopropylethylaimne (2.17 mL, 12.52 mmol) The pressure flask -
was purged with nitrogen and closed. The reaction was heated to 80 degrees C for 16 |
hours. The reaction contammg residual sohds was cooled and determined to be
imcomplete by LCMS analysis. Added degassed DMF (10 mL) to solubilize the- |
25 remalmng solids, resealed the pressure tube and reheated to 80 degrees C overnight.
The reaction was cooled, transferred to a round bottom flask and reduced to a small
volume in vacuo. The residue was partltloned between methylene chloride and
saturated aqueous_sodlum b1caJ:b_onate 'I‘h_e orga_mc layer was washed with water, -
dried over Na2S04, filtered and reduced to a small volume in izacuo The residue was
30  crystallized via the addition of 5 mL of methanol. The crystals were filtered and dried
- in vacuo 1o afford the title compound :
IHNMR(d DMSO, 400MHz) 6 13.41 (1H, 5), 9.19 (2,4, 7 =4. OHz) 8.60 (1H,d,
J=84 Hz), 7.89 (1H, dd, J = 84, 4. 0 Hz), 7.79-7.71 (2H, m), 7.64 (1H, dd, J = 8.4,
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HPLC retention times: 7 = 12.4 min, 8 =10.3 min, DMV = 1.3 mn, Bipy 1.5
mn, HPLC conditions: 150 x 4.6 ruin ACE 3 C18 colunmm, isocratic elution
with 46%WOOMEN in 0. 025% aq H3P04 at 1 mJm n, 25 C w poT@séenrséson at
254 nm 13C NMR of 8 (CDO 3, 100 MHz): 164.2, 155.3, 151.9, 146.7,
145.4,141.2, 137.8, 135.3, 133.6, 129.6, 128. 9, 125.4, 124.3, 1§gprﬁ200§2 9
48.7, 24.2, 22.0, 21.7. Step 4
5-(1, 1- D oxi do-1, 2-t hi azi nan- 2-yl ) - 8- hydr oxy- 1, 6- napht hyri di ne-7- 15,
carboxylic acid nmethyl ester. r') . 1491.531

5-(N-1, 4- but%ﬁ%ﬂﬁ&@ﬂsd,(lprMfd@né%l(mmab 348 (SEL 6> AP 1B Hym), di69ed F,
carboxylic @glgnﬁrethyl ester (8, 1.597 g, 3.250 nmol) vvas di ssol ved in DWF

(3.25 nl) nd transf d tlon f C]VEln NMVe CH
(16.25 L, %é%mﬁmﬁ@ o e FRAD658 980800 PHESdBund [ ng yel | ow
honogenous Bognes®E was heated to 50 C and aged for 5 mn (HPLC anal ysis
|nd|cate in t remain M xture was cooled to 25 C
over ﬁl %%ﬁ@i@ﬁﬁ?g%% I&%:F%%Smoﬂgoﬂg%)r%c\ﬁﬁt%h%ﬁ 4201 BN ¥3pst al | i ne
preci p| tatefm%ém@smad{4ﬂe,e%l\1c1(mﬂ.d (390 ngy, 6..50 nmol) was added over
1 min (yellow color faded) then water (32.5 nL) was -74 WO 02/30931

PCT/ US01/ 42564 12 April 2005 added over 15 nin at 25 C. The sl urry was aged
for 30 nmin 2&pG:and f Preperation of mliurhisH{ dr-divalde- Washingsred-yii-1-0{[2: 1

Me OH: wat er (32.5 ) gﬁg{%—%ﬁnﬂ%fsmt O)ben ] nﬂﬁ&(ﬁ gngﬁ lg%ﬂap E‘Fe flggfer5 '(.N

cake waz dri ed under provi
1, 4- but Qlesultarr) 8- h?l:ﬁt“bxy 1, 6- napht hyr| dine-7 5 carboxylic acid nethyl

ester (9) as an of f whbtaeslﬁfy@ﬁtﬁéfm@Sas%qblzé 2 bRl o Cgtfﬁﬂﬁ B7t111g(?e?one 8 = 103

BPL ond ti Cl18 co
i socr at| c e?]tﬁnﬁnjc}% M@R&M%B%%W@ﬂo&@ﬂ S b/ QASmmEd). ¢ wi t h
detecti on athQSeﬂlmolﬂzﬂﬁ WvRrediiced 16 d 6mRlVEOlurdd Shdvhe Yesid@ iva, cryﬂs‘éﬂhféd 153. 5,

143.9, 143. zmmjﬁémgnol ’i’lQe J@sﬁa@ ’we}gé It&ed %r%(f' df‘ied z5nsva%iw ?0 ai%drd 4he sodlu%ndfs t’r _2 1.9

Step 5:
5- (1, 1- B oxfessL of the titié aompeimd2- y1 ) - N- (4- f | uor obenzyl ) - 8- hydr oxy- 1, 6- .

napht hyr i di g NyRA(DOXRIC 498METD BASIARRR )8 70BN -8, 1.6 1), 8.26
(IH, dd, J = 8.4, 1.6 Hz), 7.71-7.57 (3H, m), 7.54 (1H, dd, ] = 8.4, 4.0 Hz), 4.90 (2H,
4.7 =6.0 Hz),3.88-3.77 (2H, m), 348 (4EL m) 3.20 (1H, m), 2.50 (1H, m), 222

(2H, m), 1.49 (1H, m) ppm.

20 APCIHRMS exact mass caled for C21H20FN4OGS2 531 0779 (M-+Na), found

' 531.0811 -

C, H, N calculated for Co1Hoo F Ny Na OgS, 0.85 H20 %C 46.21, %H 4. 01, BN
10.27, found %C 46.19, %H 3.68, %N 10.02.

25 | o '-EXAMPLES

 Preparation of 1.4-Butanesultam
Br : Br
?Ha | ' ‘ e ' ' '
TEA _ DIPA, n-Buli
0—;”8\ + TTae ' — O:‘/j |
_ 5 THF THF s S. )
O Ci HN" - H!}| d’/ ﬁ .
1 HBr salt SO ' S
= |  H T2 4
2 - |
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[337.35] Owe

10

of 5-(N-1, 4-but anesul t an) - 8- hydr oxy- 1, 6--napht hyri di ne-

nmet hyl ester

(9, 1.012 g,

[125.15] INNSO2° H EtOH 11 Etd—l 1476. 52]. 15 A suspensi on

7-carboxylic acid

3.00 nmmol) and 4-fluorobenzyl am ne 10,
10.5 nmmol WO®BSE3H (9.0 nl) was heated to 75-77 C for 2 h mumuswgesisch

1.3

14 g,
t he

m xture became a yell ow honpgeneous sol ution (HPLC anal ysis i ngi ggh 86b5<0: 5%

starting materi al

over

remai ni ng) .

Acetic acid (0.630 ng, 10.5 mmol ) was added
1 20 min (yellow col or faded) then water (9.0 m Q was added over

10-mn at 75 C An off white crystalline solid began to precipitate near
t he end of  additien—oef—thewatetr—rthe—shur+y—was—cooled-to-0-C over 30 min
then aged for 30 min at 0 CVéeightf il ed.|Mdke fiHdubr. cpbensivps| Vislghed] with
5% HOAc in 1: 19 wat er ( t : 1 t waf 10 angd t hen
wth EtOH (5 — e itt?.{gaﬁr\% ?E%S f ?g%unu I;1@425 févam umﬁﬂl‘f rpgen
to provide 1./348omoponvh of| 440K e0d286t hand0ft e of .3 (N-[1, 4 - 75 WO 02/ B0931
PCT/ US01/ 4254 ﬂlmr%%_f‘ﬂfﬁir'sal?c 05 butgnesul tan} N
(4-f 1 uor obenzyt)=8-nydroxyi,8=naght hyridime=7—carboxartde 4.1 -as—an of f
white cryst alll smm-WMW&det%%:wwngﬁmMJ%mﬂmm
10 =1.4 mn, Jirpgurity pres¢gnt in10=43 nin, HPLC condi 30 S 4.6 mm
ACE 3 O S collUmm, T socratid 5 etutirom—wth 4690 MeECN—N 43\;{%%81&(3?3"?\; at |
m/nmin, 25 ClUMEH detectiof48lg 2540 r et|®#9 on t0- 782 96661101;9 mn,
HPLC condi ti gmdo- 150 x 4. 6 |gmiACE |38628 |col umm,| i socr aticelution with 24%
MeCN in O. 0‘252{ a P04 at || m7mjn, 25 @ w.th {detectijon at 254 nm {10 1H
NVR (d6-DWBc»—§%§E§§%§P€ 9. 25 (t, 3=6.4 1) 9 16 (d  J=8 4 1H), 8.56 (d,
J=8.4, 1H), ToSulfdde M#8.4, 4.1, [11-1), {7.41 (dd, J=8.44, 5.7,  2H), 7| 16,
t, J=§. 8, 214{dvine
The 3—br0m0propylanune~I—IBr salt (2) and THF 43 L) were placed in
a72L round-bottomed flask under N> and the resulting slurry was cooled to 0 °C.
o Two dropping funnels were fitted to the flask. One was charged with the TEA and _
5  the other with a solution of the MsCl (1) and THF (4 L). The contents of the addition -
funnels were added at roughly the same rate (the TEA was added slightly faster than -
the MsCl) while maintaining an internal reaction temperature below 10 °C. The
addition required 2 h. The resulting white suspension was warmed to 23 °C and aged
for 1 h. The suspended solids (a mixture of TEA-HBr and TEA-HC]) were removed
10 by filtration through a dry frit. The cake was washed with THF (8 ). The 'combinéd :
 filtrate and cake-rinse, a THF solution of 3, was collected in a 100 L round-bottomed- _
~ flask under N;. To the solution of 3 was added the 1,10-phenanthroline and the DIPA |
and the resulting solution was cooled to -30 °C. The #-BuLi was added over about 4
h maintaining the internal temperature below -20 °C. After 1.25 eq of the n-Buli was -
15 added the reaction mixture became deep brown and the color remained as the addition
was completed. The reaction mixture was warmed to 0 °C over 3h. A small aliquot
was removed, and partitioned between saturated NH,Cl and EtOAc. The EtOAc was
evaporated and the residue examined by "H NMR to confirm consumption of 3 and
conversion to 4. To the reaction mixture at 0 °C was added saturated aqueous NH,Cl
(12 L, the first 1L slowly, a heat kick to 6 °C was observed) and then brine (121).

20

" The phases were partitioned and the aqueous phase was extracted with EtOAc (20 L)
The organic phases were combined, washed with brine (4 L) and then concentrated
under vacunm to abqut 12 L. The solvent was switched to EtOAc (20 L used)
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4.60 (d, 6.3, 21), 4.00-3.70 (m 2H), 3.65-3. 45 (m 2H) 2.35-2.10 (m 3H),

1.7 (m 1H). 15 Step 6: Sodium salt of ‘
5-(1, 1- Diwoicdoedsi2-t hi azi nan-2-yl)-N-(4-fl uorobenzyl) - PCT/US01/42564

8- hydr oxy- 1, 6- napht hyri di ne-7-carboxam de 1-- NSO2 EtOH NaCH, E#OH, water
Et hanol ate of 11 [476.52] ONa O Na salt of 11 1462.44F _76 VQQ&ﬁ%gSl
PCT/ USO01/ 42564 12 April 2005

5-(N-1, 4- But anesul t an) - N- (4-fl uorobenzyl) - 8- hydroxy -1, 6-

napht hyri di ne- 7- car boxam de (11) nonoet hanol ate (1.207 g, 2.533 mml) was

di ssol ved i mnmntmmhglaeominelijf@ﬂl( 2Aft8i_bheaalilremaduﬁfch,(alﬂellwkv) slity h@attbd1 G-t 0 78 C

min at 78 5 o GPR YRR Humhedn o v Was Sl o Afec: B ot ur ¢

was aged at #Bt® S(flmls w2 enliectet loara frio ehddnged With @ldYETC)IS5 m@Aamd aged for

30 mn at 2 h t N c shed
wth 2:1 EtOh \E\a/altze?h?gjetr:{ %ﬁ%%ﬁpmﬁgugﬁ Sl{i}ﬁarkf)%j er? Oaﬁ’fg ried
under a Strel isuktam drag v cgpstalliog gellay §d89) of

5- (N1, 4- but anesultarr) N- (4-f1 uor obenzyl) - 8- hydr oxy- 1, 6- napht hyri dine 10
7-carboxan de sodiumsalt (11 sodiumsal ti as a yellow crystalline solid.-
The Na salt was anal yzed by differen ing calori rretry at a heat| ng

rate of 10C/Pneparatlibrﬁd$f iagendmxmwnaamatzinamzn_«g) N@tﬂiﬂﬁrﬁbeﬁ

have a DSC cur an & dot her th a erafure of about
348C and anﬁé b CI a e "g {?ﬁm?ﬂg'}l Bg@'adg? @ﬁﬂg@ﬁ%

exot her ADwi tQﬂhLMak terrperature of about 352C and an associ at ed heat of
fusion of about 45 J/gm The XRPD pattern of the Na salt was generated on
a Philips Analytical X—ray powder diffraction (XRPD), instrument with XRG
3100 gener at3gRdsi ng a-BewneRrivdmexysbarmaphbimiding G-cathoaule ecid ncthylester over
about 126 m nutes. The resulting XRPD pattern was anal%zed using Philips
X Pert Graphics and ldentify software. 20 Copper K-Alp 1 radi ati on was
used as the source.Th \e[>\<lperi ment was N%%n under :

OH O
5 o . 8
20419 | | [283.63]

_ N- bromosuccmnmde (7.83 g, 44.0 mmol) was added toa solutlon of 8-
15  hydroxy-1, 6-naphthyndme~7~carboxyhc acid methyl ester L 8.17 £, 40.0 mmol) in
chloroform (32 mL) over 20 min mamtammg the temperature at 20-50 °C and the
mixture was aged for 30 min at 50 °C. The mixture became a thick, stirrable slorry
and HPLC analysis indicated <2% starting material rémainir_lg. The mixtore was
cooled to 30 °C over 15 min.- MeOH (64 mL) was added over 30 min then a 1:1
20  mixture of MeOH-water (64 mL) was added over 30 min. Thé mixture was cooled to
~ —40 °C over 30 min and aged at ~40 °C for 30 min. The cold mixture was filtered and
_ the solid was washed with 1:1 MeOH:water (100 mL) at 10-20 °C..The off white
~ crystalline solid was dried under a strearh of nitro gen to pr0v1de'10 48 g (93% yield)
- of 5-bromo-8- hyd;roxy—1,6fnaphthynd1ne-7-carboxyhc acid methyl ester (6).
25 HPLC retention times: 5 = 2.2 min, 6 = 6.0 min, HPLC conditions: 150 x 4.6 mm -
ACE 3 C18 column, isocratic elution with 30% MeCN in 0.025% aq H3PO4 at 1
ml.fmin, 25 °C with detection at 254 nm; o
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anbi ent conditions. The XRPD pattern was found to have characteristic
diffraction peaks corresponding to d-spacings of 12.63, 5.94, 5.05 , 4.94,
4.81, 4.61, 4.54, 4.34, 3.88, 3.73, 3.49, 3.45, 3.22, 3.15, 3.12, and 2.86
angst r omsY Oﬂ%é‘o?qa salt has been jet-nmilled to provide crysl’@‘!@wz*lﬂa mean
particle 25 size of about 3 to 5 microns (v. about 20 to 25 r‘izcﬁdﬁﬂzﬁ)oéor
unm | led material) for use in orally admnistered formulatio

jet-mlled salt has exhibited inproved oral bioavailability over the

unm | I ed salt. EXAMPLE 7 30 Oral Corrposi tion As a specific enbodi ment of an
oral conposition of ‘a conmpound_of “this invention 50 ng of conmpound of
Example 1 is f%?lq@ﬁ%t@@@wtﬁmﬁﬁ 37L& mimh6 7 §.Aanip, HELG asaditionst b¥ex #6 pmovi de
a total anpubhCEGICEBEItanS96cray: ¢lotidn Withd6% MeCHl a0 9ekq RO GRPSUl €. - 77
WD 02/ 30931 P@!/US?%{T;} @4 12@@@ 2005 EXAMPLE 8 HI V- | nt egrase Assay:
Strand Tran | nt egr ase Assays for the strand
transfer actl VPEWNMR wfrﬁ@@lselﬁ)(é]\ﬁ{zjoﬂdﬂt&'thiﬁ?o H548c t45.8a187el, WB2.H, Wl f e,

A L. et 12% Y?ég %? 70: 1424-1432, for reconbi nant integrase,
except that % ]a% %Jsed pr eassenbl ed integrase strand transfer
conpl exes; (||) the strand transfer reaction was perfornmed in. the presence

of |nh|b|tor ITCIabIedtarget
DNA subst rat 5' Tg\A/is Wi(%%@%n%}iﬁ[ #&w 8%gtﬂ§§nd1§-7 A 1&GT
CGA TTA AGT GA 5' '_ andmgthyl gstest rand transfer products were detected usi ng
an al kal i.ne phosphat ase_ conjugated anti-FITC anti body and a _
cheni | uni nescent al kal i B phosphat ase 15 substrate. Reppesentative
conpounds tested i i nt egr ase assay denonstrat ed 0's of less than-
about 100 mcro > FurNher descr| con' Gt g tTNe assay using
preassenbl ed conpl e es} Virol . 7, 71:

7005-7011; Hazuda #!. aly’, g Drug Desi gn and le sC , 15 17- 24;
and Hazuda et al., Sci 000, 287: 20 646- 6530~ EXAMPLE 9O Assay for
i nhibition of HV replitation . Me g~
' 8 S , 0, 7
[283.63] - : - [437.26]
10 Tﬁethylamine (0.759 g, 7.50 mmol) was added to a ‘suspension.of 5-

‘bromo-8-hydroxy-1,6-naphthyridine-7-carboxylic acid methyl ester (6, 1.415 g, 5.000
“mmol} in chloroform (5 mL) over 5 min maintaining the temperature at 20-50 °C to
give a ycllow suspensmn p-’I‘oluenesulfonyl chloride (1.15 g, 6.00 mmol) was added
over 5. mm maintaining the temperature at 20-40 °C to give a yellow solution. The
15  mixture was aged at 40 °C for 2 h during which a crystalline solid precipitated out of
 the mixture and the color faded (HIPLC analysis indicated <0.5% starting material
B rematmug) The mixture was cooled to 20 °C over 15 min. MeOH (10 mL) was
added over 30 min then a 1:1 mixture of MeOH:water (10 mL) was added over 30
~ Mmin, The mixture was cooled to —40 °C over 30 min and aged at —40 °C for 30 min.
.20 The cold mixture was filtered and the solid was washed with 1:1 MeOH:water (10 -

' L), MeOH (5 mL), MTBE (10 mL) and hexanes {10 mL) alt at 10-20 °C. The. off-
white crystalhne solid was dried under a stream of nitrogen to pm\nde 2112 g (97%
yield) of 5-bromo-8- (p—toluenesulfonyloxy) 1 6-naphthynd1ne—7 carboxyhc amd

. methyl ester (7). , ' .

25 HPLC retention times: 6 = 3.1 min, 7 = 12.4 min, HPLC conditions: 150 x 4.6
 mm ACE 3 C18 column, isocratic elution with 46% MeCN in 0 025% aq H3PO4 at 1

mL/min, 25 °C w1th detection at 254 nm.
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Assays for the inhibition of acute 131V infection of T-lIynphoid cells 25
were conducted in accordance with Vacca, J.P. et al., (1994), Proc. Natl.
Acad. Sci WOUSA?HT1, 4096. Representative conpounds tested paur/tsa/pisesent
assay denonstrated 1C95' s of |ess - than about 20 mi cronolar. Wiile the
foregoi ng specification teaches the principles of the present 1842005
invention, with exanples provided for the purpose of illustration, the
practice of the invention enconpasses all. of the usual variations,

adapt ati ons anﬁ%: nodi fications that come within the scope of t he

fol | owing cl ai iz NWR 007 SERBMICTI00SIHEY 25642, 137 MpiL#6.5 20068, WHAD, 14 LLAI MED
IS: ] . Aco Pa.(1h eLgiyN S 10L|s(|)a5|ngle
bond; (ii) ?p&?lg@7@ 1522 n}% 1%%;&%?]%%?% '5%3“2 ‘Uted with 1 or 2 15
substituents i ndependent |y sel ect ed fromthe group consisting of hal ogen,

-OH, -Cl-4 akleyls; OC&(ﬂlablléxido 1553863 Ran 2. PR ¥1;|lforﬂ}l1tﬁ@yll’6-benzyl :

-(CH2) 1- 2§)H -CH(OH) - Q % and CH(.NH2) - pheny1l,;

- (CH2) 0- 12 . CH=CH- ( CH2) Pephithiriding- &-<BRp¥ Hiteict metBbesteut ed with | or 2
substituents i ndependent |y selected fromthe group consisting of hal ogen b
b 20 -0OH, -Cl-4 alkyl, and -0-Cl-4 alkyl; (iv) WO 02/ 9 PCT/ US01/ 42564
12 April 2005 wherein u and v are ea 'ntegers havi n Iue of fromO to
4, provided that the sugrof u + v is é'é or 4;or M)’
het er oat om cont ai ni ng chain which is -N\I(S ) (CHZ)1-2--, SCHZ OC( =0) - CH2-,

-CH2- (=0 O -
or <=9 [135 19]

Cu,0, b|pyndyl,
- DMF

W _ [491 53]
Me ) Me '

A mixture of 5-brorhoég—(p-to]uenesulfonyloxy)—1,6‘-naphthyridi.he—7.—‘ N
carboxylic acid methyl ester (7, 2.186 g, 5.000 mmol), 1,4-butane sultam (4 (4, 811 mg, :
6.00 mmol), copper (I) oxide (858 mg, 6.00 mmol, <5 micron), 2 ,2"-bipyridyl (937
16 mg, 6.00 mmol) and DMF (10 mL) was degassed by stirring under a stream of
nitrogen for 1 min and heated to 120 °C for 4 h. The brown suspension became a
~ dark red solution with a small amount of u’hdissolved copper (I) oxide remaining
(HPLC analysis indicated <0.5% starting material remaining). The n;lixtufe' was
. diluted with chloroform (10 mL), Solkaflok (200 mg) was added and the resulting
15  mixture was filtered through a plug of Solkaflok.” The plug was washed with
- chloroform (10 mL) and the combined filtrates were stirred vigorously with a solution
of EDTA disodium salt dihydrate (3.8 g, 10.2 mmol) in water (40 mL) while air was
slowly bubbled in for 40 min. The upper aqueous phase became turqumse while the
lower organic phase became yellow. The organic phase was washed with a solution of
20 EDTA disodium salt (1.9 £, 5.1 mmol) in water (30 mL) and a solution of sodium
bisulfate monohydrate (0.87g, 6.3 mmol) in water (30 mL}. Each of the above three
aqueous phases was back extracted sequentially with one portion of chloroform (15
mL). The organic phases were dried over sodium sulfate and filtered. The dried
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Z1 is Nor CG@B; Q@ and B are as defined in (i) or (ii) as follows:
10(i1)@ is (1)-H (2)-C1-4 alkyl, (3)-Cl-4 fluoroalkyl, (4)-0--C1-4 al kyl,
15(5)-0-Cd -4 fluoroal kyl, (6)halo, (7)-CN, (8)-Cl-4 alkyl -

(9) (CH2) (WO O3 PRa, 20(10)--(CHZ)0 2CQ2Ra, (11)(CH2)O0- ZSR:{'CT(M)/MaRa)Z
(13)-Cl -4 al kyl -N(Ra)2, (14)-(CH2)0-2C(=0O N(Ra)2, 25. (15)-G {3 afhi 2005

al kyl 7C(=O N(Ra) 2, wherein Gis 0, S, N(Ra), or N(SQ2Ra),
(16)-N(Ra)-C(Ra) =0, (17)-(CH2) 1- 3- N(Ra) - C(Ra) =0, o
(18)-C(=O -N(Ra)-(CH2)1-3-[C(=0]0-1-N(Ra) 2, 30.(19)-C(=O-N(Ra)-C1-4 al kyl
substituted wth 1 or 2 -ORa, (20)-SQ2Ra, (21)-N(Ra)SO2Ra, (CH,)0_; -80 WO
02/ 30931 PCPIEisid ¢4pBeAver Cﬂmelntratzd @ad $0lves spGtched RO fixz@ yolume of 15 mL

MeOH using a total of 30 mL MeOH for the switch at atmosphenc pressure. Product
crystallized during the solvent swit‘ch.r The. résulting slurry was cooled to 0 °C over
30 min and aged at 0 °C for S_O'min. The shirry,was filtered cold and the solid was
5 washed with MeOH (15 mL}. The off white solid was dried under a stream of
nitrogen to provide 1.910 g (78%) of 5—(N—1,'4—butanesu1tam)-8-(p—
toluenesulfonyloxy)-1,6-naphthyridine-7-carboxylic acid methyl ester (8). -
HPLC retention times: 7 = 12.4 min, 8 = 10.3 min, DMF = 1.3 min, Bipy = 1.5 _
min, HPLC conditions: 150 x 4.6 mm ACE 3 C18 column, isocratic elution with 46%
10 MeCNinG. 025% aq H3PO4 at 1 mL/min, 25 °C with detection at 254 nm.
- 13CNMR of 8 (CDCI3, 100 MHz): 164.2,155.3,151.9, 146.7, 1454, 141 2,

137.8, 135.3, 133.6, 129.6, 128.9, 1254 124.3,53 4, 52.9,48.7,24.2, 290 21.7.

Step 4: | 5 (1 1-Dioxido-1 2—th1azman—2—yl) S-hydroxy—l 6—naphthyr1d1ne-7—

15 carboxyhc acid methyl ester.
_@o B
N
9
' [337.35]
[491.53]

5- (N-l 4- butanesultam) 8- (p-toluenesulfonyloxy) 1 6-naphthynd1ne—7- |
carboxyllc acid methy] ester (8, 1.597 g, 3.250 mmol) was dlssolved in DMF (3.25
‘mL) at 40 °C and transferred to a solution of 0.5M NaOMe in MeOI—I (16.25 mL,

20 8.125 mmol) over ca 1-2 min at 20-25 °C. The resulting yellow homogenous mixture
was heated to 50 °C and aged for 5 min (HPLC analysis indicated <0.5% starting
material remaining). Mixture was cooled to 25°Cover 15 min and aged at 25 °C for

_ 15 min dﬁrhig which a yellow crystalline precipitate was deposited. Acetic acid (390 -
mg, 6.50 mmol) was added over 1.'min (yellow color faded) then water (32.5 mL) was
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” '(2'3). |

(25)(26)(27) (28) (29 (30) (31) (32) (33) (34)

(24) |
37 38) (39) (40) (41) (42) (43) (44) (45) (46) (47)
Eigg E49§)V0 ({250‘331 ESlg - (CZ-.) al( kealyl -C2-4 al kenyl - C(=0) PN(IWBSOZ/AZSG#CZ
al kynyl, _C =G--CH2N(Ra)2 - C= c----CH20Ra C=C--CH2SRa o
_ 12 April 2005

10

15

20

25

- added over 15 min at 25 °C. The slurry was aged for 30 min 25 °C and filtered. The

filter cake was washed with 1:1 MeOH:water (32.5 mL) and then with 1:1
MTBE:hexanes (8§ mL). The filter cake was dried under a stream of nitrogen to
provide 1.064 g 97 %) of 5—(N-1,4—‘butanesultam)-S;hydroxy-l,6-naphthyridine-7-
carboxylic acid methyl ester (9) as an off white crystalline solid.

HPLC i‘etention times: 8 = 10.3 min, 9 = 2.9 min, HPLC conditions: 150 x 4.6
mm ACE 3 C18 column, isocratic elution with 46% MeCN in 0.025% aq H3PO4g at 1
mi/min, 25 °C with detection at 254 nm.

- 13C NMR of 9 (d6-DMSO, 100 MHz): 167.8, 154.4, 153.5, 143.9, 143.7, 1352,
125.9,125.2, 124.4,53.2, 53.1, 49.1, 24.4, 21.9.

Step 3: 5-(1,1-Dioxido-1 »2-thiazinan-2-yl)-N-(4- ﬂuorobenzyl) 8-hydroxy~1 6-
naphthyndme-7-carboxarmde monoethanolate.

F
NH2 ’ .
9 -~ 11~EtOH
[337.35] . - [476.52]

(35)
3

A suspension of 5—(N—1,4—butanesultam)—S-hydroxy~1,6—naphthyridine- |

71-carboxylic acid methj;l ester (9, 1.012 g, 3.00 mmol) and 4-fluorobenzylamine (10,
1.314 g, 10.5 mmol) in EtOH (9.0 ml.) was heated to 75-77 °C for 2 h during which

- the mixture became a yellow homogeneous solution (HPLC analysis indicated <0.5%

starting material remaining). Acetic acid (0.630 mg, 10.5 mmol} was added over I -
min (yellow color faded) then water (9.0 mL) was added over 10.min at 75 °C. An
off white crystalline solid began to-precipitate near the end of addition of the water.
The shurry was cooled to 0 °C over 30 min then aged for 30 min at 0 °C and filtered.
The filter cake was washed with 5% HOAc in 1:1 EtOH: water (5 mL) then with 1:1
EtOH:water (10 mL) and then with BtOH (5 mL). The filter cake was dried under 2
stream of nitrogen to provide 1.343 g (94%) of the monoethanolate of 5-(N-1.4-
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-G -G CH2SCPRa NRa Na~N(Ra)2 R Ra Y N, OH NRa -N(Ra) Cl-4 al kyI SRa,

N(Ra) - Cl-4 al kyl -OrRa, N(Ra)-Cl-4 al kyl-N(Ra)2, -N( Ra) - C1- 4

al kyl -N(Ra) - C(Ra) =0, N(Ra)-CO-4 alkyl-[C(-0O 11-2N(Ra)2, -N(Ra)-Cl-4

al kyl - CO2R@,02/3099( Ra) C(=O) N(Ra) - C1- 4 al kyl - C(=O) N(Ra) 2, - M((RAS0(~£34 C1- 4

al kyl -N(Ra) 2, -N(Ra)-S02-N(Ra)2, -Rk, -Cl1 -4 alkyl _substitute,_dAMQd%Rk
-Cl-4 fluoroal kyl substituted with Rk, -C2-5 alkenyl-Rk, -C2.5 al kynyl - Rk,
-0-Rk, -0-C-4 alkyl-Rk, -S (On-Rk, -S(On--Cl-4 al kyl Rk, -OCI-4

al kyl -ORk, -OCl-4 alkyl-OCl-4 alkyl-Rk, -0-C 1-4 alkyl-S(OnRk, -81 12
April 2005 .(52) N(Rc)-Rk, (53) N(Rc)-C -4 alkyl substituted with one or two
Rk groups, blﬁ@esuiﬁﬁrﬁdy{ﬁfl@omﬂentylmmyd(rcﬁ@)l ﬁﬁéﬂ(ﬂ)lyrﬂhne 74&61)0)&@(111@)(&]?&) Rk,

as an off white crystalline solid.

HPLC retention times: 9=2.9 'min, 11=6.7 min, 10 = 1.4 min, impurity presént

in 10 = 4.3 min, HPLC conditions: 150 x 4.6 mm ACE 3 C18 column, isocratic
5  elution with 46% MeCN in 0.025% aq H3PO4 at 1 mL/min, 25 °C with detection at
254 nm;

HPLC retention time: 9 = 10.9 min, HPLC conditions: 150 x 4.6 mm ACE 3C18
column, isocratic elution with 24% MeCN in 0. 025% aq H3PO4 at 1 mL/min, 25 °C
with detection at 254 nm. :

10 I NMR (d6 -DMSO, 400 MHz): 9.25 (¢, J=6. 4 IH) 9.16 (4, .T—S 4, 1H), 8.56 (d,
- J=84, lH), 7.86 (dd, J=8.4, 4.1, 1H), 7.41 (dd, =84, 5.7, 2H), 7.16, t, }=8.8, 2H),

4.60 (d, 6.3, 2H), 4.00-3.70 (m, 2H), 3.65-3.45 (m, 2H), 2.35-2.10 (m, 3H), 1.7 (m,

1H). | -

15 Step6: Sodium salt of 5-(1,1-Dioxido-1,2-thiazinan-2-y1)-N-(4-fluorobenzyl)-
8-hydroxy-1,6-naphthyridine-7-carboxamide

" Ethanolate of 11
[476.52]

ONa O

Na salt of 11
[452 44}
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57 =0) - Rk, (58) -C(= ON(Ra)-C _4 alkyl-Rk, or (59) -N(Ra)-CO 4
gik|) ((gC( f 10 15 20 25 30 @B is CA alkyl, -C -4 fluoroalkyl, '
0- CI - Ik‘&ﬂ(’2130931 O Cl-4 fluoroal kyl, halo sel ected from -FET/ESd14280ad -Brr,
-CN, ' -Cl4a|ky| ORa, or Ci4a|ky| substituted with Rk; or

alternatively, Q@ and B together with the carbon atons to wWYXAyiihRry are
attached and the fused ring carbon atom attached t herebetween forma 5- or

6- member ed nonocyclic heterocycl e, ‘wherein the heterocycle contains 1 or 2
het er oat ons sel ected from nitrogen, oxygen and sul fur, and wherein the
heterocycle is optionaMy.EBbshetaltaag-M4-flubrobamayl k- &h@dmupaté t uent s

epencent|ysebeces s A gk Bt 8 28k on 50 4
al kyl - S( O) nR&issolvediin 2 r@;pq@yq ofEIRH (24 mb) anowetzr §HIOBL) by heating to 78 °C for 1
h. A solution of 5M aq NaOH (0.608 mL., 3.04 mmol) was added over 15 min at 78
5  °C. A yellow crystalline precipitate was deposited. The mixture was aged at 78 °C
for 20 min, then cooled to 20 °C over 30 min and aged for 30 min at 20 °C. The
sturry was filtered and the filter cake was washed with 2:1 FtOH: water (5 mL) and
EtOH (15 mL). The filter cake was dried under a stream of nitro gen to provide 1.088
g (95%) of 5—(N—1,4—butanesdltam)-N—('4—ﬂuorobenzyl)—8~hydroxy-1,6-naphthyridine—
10 7-carboxamide sodium salt (11 sodium salt) as a yellow crystalline solid.

The Na salt was analyzed by differential scanning calorimetry ata -
heating rate of 10°C/min in an open cup? under flowing nitrogen and was found to
have a DSC curve exhibiting an endotherm with a peak temperature of about 348°C
and an associated heat of fusion of about 45 J/ gm followed by an exotherm witha

15  peak temperature of about 352°C and an associated heat of fusion of about 45 J/gm.
The XRPD pattern of the Na salt was generated on a Philips Analytieal |
X-ray powder diffraction (XRPD) instrument with XRG 3100 generator using a
continuous scan from 2 to 40 degrees 2 theta over about 126 minutes. The resulting
XRPD pattern was analyzed using Philips X’ Pert Graphics and Identlfy software. =~
20 Copper K-Alpha 1 radiation was used as the source. The experiment was run under

ambient conditions. The XRPD pattern was found to have characteristic diffraction
peaks corresponding to d-spacings of 12.63, 5.94, 5.05 , 4.94, 4. 81 4.01,4.54, 4. 34

'3.88,3.73,3.49,3.45, 3.22, 3.15, 3.12, and 2. 86 angstroms.
The Na salt has been jet-milled to prov1de crystals with a mean particle
25 size of about 3 to 5 microns (v. about 20 to 25 microns for unmilled material) for use
| in orally administered formulations. The jet-milled salt has exhibited improved oral
bicavailability over the unrmlled salt '

EXAMPLE 7
- 30 OraI Composition ' cw

As a specific embodiment of an oral composition of a compound of
this invention, 50 mg of compound of Example 1 is formulated with sufficient finely
divided lactose to provide a total amount of 580 to 590 mg to fill a size 0 hard gelatm
capsule.
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PCT/ USO1/ 42564 12 April 2005 (11) -Cl-4 alkyl-C(=0O-N(Ra)2, (12) -C1-4
al kyl -CO. Ra, (13) oxo, (14) -Rk, and (15) -Cl-4 al kyl substituted with Rk;
A is: (1)-H (2)-Cl1-4 alkyl, 10(3)-Ci1-4 fluoroal kyl, (4)-0Cl4 al kyl,

(5) - 0- C1- WO P2/3W98bal kyl, (6)halo selected from-F, -d, andCIBS01/25p4 CN,
15(8)-Cl1-6 al kyl-ORa, (9)_N(Ra)2, or (10)--Cl-6 alkyl N(Ra)2; eaghshsRl:
and R2 is independently: 20(1)-H (2)-Cl-4 al kyl, (3)-Cl14 fl uoroal kyl,
(4)-0C 1-4 alkyl, (5)0-C14 fluoroal kyl, 25(6)-0H, (7)halo, (8)-CN,
(9)-C1-4 alkyl-ORa,- (10)-(CH2)0-2C(=0O Ra, 30(11)(CH2)0-2CQ2Ra, (12)-
(CH2)0-2SRa, (13)-N(Ra)2, (14)-Cl-4 alkyl. N(Ra)2, (15)-(CH2)0-2C(=O N(Ra) 2,
- 83 '

| - EXAMPLE 8
HIV Inteerase Assay: Strand Transfer Catalyzed by Recombinant Integrase

Assays for the strand transfer activity of integl ase were conducted in
3 | accordance with Wolfe, AL et ai ,J. Virol. 1996, 70: 1424-1432, for recombinant
 integrase, except that: (1) the assays ‘used preassembled 1ntegrase strand transfer
complexes; (ii) the strand transfer reaction was performed in the presence of inhibitor
in 2.5 mM MgCl, using 0.5 to 5 nM of a 3* FITC labeled target DNA substrate

10 s TGA CCA AGG GCT AAT TCA CT fix 3
3* fite ACT GGT TCC CGA TTA AGT GA 5%

and (iii) strand transfer products were detected using an alkaline phosphatase
conjugated anti-FITC antibody and a chemiluminescent alkaline phosphatase
15  substrate. Representatlve compounds tested in the 1ntegrase assay demonstrated
IC50’s of less than about 100 micromolar.
_ Further descnptlon on conducting the assay using preassembled _
* complexes is found in Hazuda et al., J. Virol. 1997, 71: 7005-7011; Hazuda et al.,
'Dmg Design and Dzscovery 1997, 15: 17-24; and Hazuda et al., Sczence 2000 287:.
20  646-650.

EXAMPLE 9
Assay for 1nh1b1t10n of HIV replication
: Assays for the inhibition of acute I—]IV infection of T-lymphmd cells
25  were conducted in accordance with Vacca, J.P. et al., (1994), Proc. Natl. Acad. Sci.

USA 91, 4096. Representative compounds tested in the.present assay demonstrated
ICo5's of less than about 20 micromolar. :

‘While the feregoing specification teaches the principles of the present
30  invention, with examples provided for the purpose of illustration, the practice of the
‘invention encompasses all of the usual variations, adaptations andlor mod1ﬁcat10ns
that come within the scope of the followmo claims. '

-78 -



WO 02/ 30931 (16) Cl1-4 al kyI N(Ra) C(Ra)— O (17) SQ2Ra, (18)- N(Ra) SO2Ra,
(19) - O3 oAb kyl - ORa, (20)-0OCl-4 al kyl-SRa, (21)-0O Cl-4 al kyl - NH CO2Ra,
(22)-0O-C2-4 -al kyl -N(Ra) 2, (23)-N(Ra)-Cl-4 al kyl -SRa, (2XfFIf{Rj2361- 4
al kyl -ORa, 10(25)-N(Ra)-CI-4 al kyl-N(Ra)2, (26)-N(Ra)-Cl-4 A n|2005
al kyl -N(Ra)-C(Ra) =0, (27)-Rk, (28)-C 1-4 al kyl substituted vvlt% "6
groups, (29)-Cl-4 fluoroal kyl substituted with 1 or 2 Rk groups,
.15(30)-0O Rk, (31)-O0C14 alkyl-Rk, (32)-S(On-Rk, '(33)-S(On-C1-4

al kyl - Rk, WBAIQsCl- Andklyis: ORK, 20(35)-0O Cl-4 al kyl - O C1-4 al kyl - Rk,
(36)-0-C1-4 al kyl -S(O nRk, or (37)-C0.4 alkyl-N(Rb)(Rk); each of R3 and R4
is independently 25(1) -H, (2) halo, (3) -CN3 (4) -OH, (5) Cl-4 alkyl,
30(6) Cl-4 fluoroal kyl, (&7 kyly. (8) -O Cl-4 fluoroal kyl, (9)
Q-4 alkyl-ORa, (10) O(AC%O AEQ)aI ky?%ﬁg@%/ US01/ 42564

Rk

1 4
Z\j/O
=
N

| .

5

wherein
| Ais e
10 @ .’orA

Lis :
‘ ® a single bond ' :
@) -(CH2)1-3-, whlch 1s optionally substltuted with 1 or 2
15 ~ substituents mdependenﬂy selected from the group consmtmg of halogen, -OH, C 14
alkyl, -O-C1_4 alkyl -CO2CHs, -COzCHg—phenyl phenyl benzyl -(CH'))l 201—1
' —CH(OH)-phenyl and -CH(NHz)—phenyl o ‘
' (i) -(CH2)0_1 CH=CH-(CH?)-, which is opnonally substxtuted
. withlor2 substituents independently selected from the oroup consisting of halotren
20 -OH ~C1_4 alkyl, and -O-C1-4 alkyl; :
W R -
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12 April 2005 -84 WD 02/30931 PCT/USO1/ 42564 12 April 2005 (11) - O Cl-4

al kyl -SRa, (12) -O-Cl-4 allcyl-NHCX®2Ra, or (13) --OC2-4 alkyl-N(Ra)2; 10
15 20 .25 30 R5 is (2) -Cl1-4 alkyl, optionally substituted with 1 or 2 -
subst it ueWPP23HPRdependent |y sel ected from hal ogen, - O Cl- £CMUS01/42360 Cl- 4
fluoroal kyl, -N(Ra)2, and -CO2Ra; (3) phenyl optionally substijutegjasth:
froml to 3 substituents independently selected from hal ogen, CI-4 alkyl,
Cl..4 fluoroalkyl, -O-Cl-4 alkyl, -OCl-4 fluoroal kyl, -S-Cl1-4 al kyl,
-CN, and -OH, or (4) -Cl-4 alkyl substituted with phenyl; each Ra is
i ndependently -H or -C 1-4 al kyl; each i s independently: (1) -H (2)
-Cl4 al kyl, (3) -Cl1-4 fluoroalkyl, (4 , (9) -Cl-4 al kyl-Rk, (6)
-S(On-Rk, or * (7) -C(=0 - R EdpoRe nde tly (1) -H, (2) -Cl-4
al kyl, (3) -Cl-4 alkyl substituted wt N(Ra) 2, or (4).-Cl-4 alkyl-phenyl,
wherein the phenyl is optionally substituted ,zvhcremuanclv%e

: each integers having a value of from 0 to 4, provided that the sum of u+vis 1,2,3 or

401
: ' ) a heteroatom-containing chain which is -N(R2)-(CH2)1-2-,
5 -CHp-OC(=0)-CHz2-, or -CH2-C(=0)O-CH2-; -

| zl is N or C-Q3;

© Q2 and Q3 are as defined in (i) or (ii) as follows:
10 @ QZis
- w =
(2) Ci1-4alkyl,
() -C1-4 fluoroalkyl,
@ -O0-Clgakyl,

15 ' 5y -0C14 ﬂuoroaikyl,
| (6)  halo, '
(7) "CN:

(8  -Ci-4alkyl-ORa,
__ _ (9. -(CH2)0-2C(=O)Rs,
20 (10)  -(CH2)0-2CO2R3,
 (11) ~(CHp)o2SRa,
(12)  -NR2, -
(13) -Ci-4 alkyl -N(R23)2,
(14)  -(CH2)0-2C(=0)N(Ra), :
25 (15) -G-Ci-6 alky-C(=0)N(R2)2, wherein G is O, S, N(R®), or
7 N(SO2R®), S
(16) -NR®-CR=0,
(17 -(CH2)1-3-NR2)-C(R#)=0,
Y -C(=0)-N(R2)-(CH2)1-3-[C(=0)]0-1-N(Ra)p,
30 (19) -C(=0)-N(R#)-C]-4 alkyl substituted with 1 or 2 -ORa,
 (20) -SO2Re,
(21) -NR)SORa,
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and - OH, W9592/1®3Apri I

phenyl and napht hyl ,

fromlto 5 substituents independently selected from (a)
al kyl; 5(c) -Cl-6 fluoroal kyl, (d) -0-Cl-6 al kyl, (e)-O Cl4fluoroal kyl,,

(h) -CN, - (i). -OH (j) phenyloxy,
substituents independently
(iri1) C-6 quoroaIkyI

10(f) . phenyl,. -5-Cl-6 alkyl,
uns' ubstituted or substituted with from1 to 3
sel ected from hal oged22) (pﬂ)4@kelﬁ/1al kyl ,

(iv)y -OH (k) N(Ra)2, (Qé))

- (CH2) 0- 3¢( =0) N( Ra) 2,

10

15

20

23

30

(25)
(26)
@7
(28)

@9

(30)
3D
(32)
(33)
(34)
(35)
(36)
37)
(38)
(39)
(40)

(4D
(42)

(43)

(44)

(43)

46)

47)
(48)
49)
(50)
(51)

wth |l to 3 substituents i ndependently sel ected from hal ogen,
Cl-4 fluoroal kyl, -O-Cl-4 alkyl, -OCl-4 fluoroalkyl, -S Cl-4 alkyl,
2005 each Rk is independently:
wherein aryl is unsubstituted.or substituted with

. hal ogegyr fdts Cl-6

1 -Rt,
.@alﬁ&;ﬁg cggél?ﬁi%;(&a)z( m (n)
23a ynyl,

_—C =C~CHoN(R%),
—C=C~CH,0R* ’
—C=C—CH,SR*
—C=C—CH,S0,R?
. NR® ’
SN,

3

Ra

YN“OH

NR?

-N(R®)-C1.4 alkyl-SR2,

N(R2)-C14 alkyl-ORa,
“N(R)-C14 alkyl- NR2),

-N(R2)-C1 -4 alkyl-N(R2)-C(R2)=0,
-NR2)-C.4 alky-[C(=0)112N(R2),
-N(R2)-Cj 4 alkyl-CO2Ra, B
NRDC(=0)N(R2)-C].4 alkyl- C(~0)N(Ra)2,
N(R2)C(=0)-C14 alkyl-N(Ray,
NR2)-S02-NR),

R,

-C14 alkyl substltuted with Rk _
-C1-4 fluoroalkyl substituted w1th Rk,
-Co._5 alkenyl-RK,

-C2.5 alkynyl-RK,

-O-Rk,

-0-C1.4 alkyl-RK,

-S(O)n-RK,

-S(O)n-C1-4 alkyl-R,

-0-C1-4 alkyl-ORK, ,

-0-C1-4 alkyl-0-C1-4 alkyl-RK,

-0-C1-4 alkyl-S(O)gRK,

-81-
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25(2) -C3-7 cycloal kyl, unsubstituted or substituted with from1l to 3

substituents independently selected from (a) ' halogen, (b) Cl-6 alkyl,
(c)-0-Cl-6 alkyl, (d) C1-6 fluoroal kyl, (e) -0-Cl1-6 fluoroal kyl, 30(f) -CN,
(9) phenyl and (h) OH;, -86 WD 02/30931 PCT/ US01/ 42564 12 April 2005 (3)
-C3-7 cycl oaI kyl fused with a phenyl ring, unsubstituted or sulpshpdidgsd
with froml to 5 substituents independently selected from (a) hal ogen,
5(b) -6 alkyl, (c)-OCl-6 alkyl, (d) Cl1-6 fluoroal kyl, (e) -OCl-6

fl uoroal kyl (f) -CN, and (g) OH, 10(4) a 5- or 6- rrerrbered het er oaromat i c

ring contaiining from1l, to
9 =or 9.17OM L5} © KmeyRE,

(53) ~ -N(R®)-C1-4 alkyl subst:tuted with one or two Rk groups
(54)  N(RC)-C1.4 alkyl-ORK,
L (55) -CEO)RK,
5 (56) -C(=O0)N(R2)-Rk,
R (57 -NR&CE=O0)-RE,
(58) -C(=O)N(R2)-C1.4 alkyl-Rk, or
(59)  -N(R2)-Co-4 alkyl-S(O)RK; -

0 Qdis : .
. B T - S -
(2) -Ci-4alkyl, | ' '

(@) -C14fluoroalkyl,

@ 0-Cir4aliyi,

15 () -0-C14 fluoroalkyl,
' S (6) . half) selected from -F, -Cl, and -Br,
Iy CN, - ]

(8) ' C1-4 alkyl-OR®, or
(9)°  -Cj.4 alkyl substituted with RK; of
20 | L .
(i) alternatively, Q2 and Q3 together with the carbon atoms to
-which they are attached and the fused ring carbon atom attached therebetween form a
5- or 6-membered monocyclic heterocycle, wherein the heterocycle contains 1 or 2
heteroatoms selected from nitrogen, oxygen and sulfur, and wherein the heterocycleis
25  optionaily substituted with from 1 to 3 substituents inde];iendéntly selected from |
. (1)  -Cr-4 alkyl,
@) ~C1-4 fluoroalkyl,
- (3)  -0-Cl4alky),
-4 -0-C1-4 fluoroalikyl,
30 .. (® halo, ‘
S . (6) -CN,
(0 -Ci-4alkyl-ORa,
® -Ci4akyl-S(O)yRa,
49)  -Ci-4 alkyl-N(Ra)p,
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het er oat ons i ndependently sel ected from oxygen, nitrogen and sul fur,

wherein the heteroaromatic ring is unsubstituted or substituted on nltrogen
or car bon"@®F%Hom 1 to 5 substituents independentiy sel ectragofise 15(a)
hal ogen, (b)Cl -6 al kyl, (c) ‘C1-6 fluoroal kyl, (d) -0-Cl -6 al kyl, 0(e)
-0-C1-6 fluoroal kyl, (f) phenyl, (g)-S-Cl-6 al kyl, (h) -CN, (i )2}\;91"2005

(1) phenyl oxy, unsubstituted or substituted with from1l to 3 25substituents
i ndependently selected from (i) hal ogen, (u) Cl1-6 alkyl, k) (iii) Cl-6

oxor (0 5{842?8?382i&d&%?%%@ﬁ)@émﬁ ky'O) S

-Ci14 alkyl~C02Ra

(13) 0X0,
(14) -Rk, and
5 - (15)  -Ci-4 alkyl substituted with Rk;’
Q4 is:
m  H
(2)  -Cr4alkyl,
0 (3) ° -Cj-4 fluoroalkyl,
(4)  -O-Cy4alkyl,
5) -0-C1 4 fluoroalkyl,
(6)  halo selected from -F, -Cl, and -Br,
- {7 -CN, -
15 (8)  -Ci.6alkyl-OR2,

©®  -NRay, or
(10) - -Ci-6 alkyl -N(Ra)y;

_ each of R1 and R2 is independently:
20 (1) -H, _
2) -C1-4 alkyl,
(3) -Cj-4 fluoroatkyl,
4 -0-C1.4 alkyl,
(5) -~ -0-C14 fluoroalkyl,

25 (6) -OH,
| (7}  halo,
(8) CN,

) ~C1-4 alkyl-ORa,
(10) .| -(CH2)0-2C(=O)Rz,

30 (1) -(CH2COR2, - | -
' (12) <(CH2)p-2SRa, ' S
(13) -NRap,

(14)  -C1-4alkyl N(R2)7,
(15)  -(CH2)0-2C(=0)NRa)y,
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WO 02/30931 5 10 15 20 25 30 PCT/USOL/ 42564 12 April 2005 (5) a 5- or 6-
or 7- nmenbered saturated heterocyclic ring containing from1l to 3 :
het er oat ons i ndependently sel ected from oxygen, nitrogen and sulfur,
wherei n tWeosewrocyclic ring i s unsubstituted or substit woadrseuseseirom 1
to 4 substituents independently selected from (a) (b) (c) 12(&9,“2({@)

(f) (b)y (h) (i) & (k) (1) (m () (0) (p) (@) (r) (s) (u)

(v)

(16) -Ci14 alky1~N(Ra) C(Ra) 0,
17y -SOgRa,
(18) -NR2)SO2R2,
(19) -0-Cip.4 alkyl-ORa,
5 (20) -0O-Cj.4 alkyl-SRa,
(21) -0O-Cjp_4 alkyl-NH-CO2R2,
(22) -0-C2-4 alkyl-N(Ra)y,
(23) -NR3)-C1-4 alkyl-SRa,
(24) -N(R2)-Cj-4 alkyl-OR%,

10 (25 -NRY-Cl4akylNRa2, -
(26) -NR®)-C1-4 alkyl-N(R®)-C(R2)=0,
@) Rk, |

(28)  -Ci-4 alkyl substituted with 1 or 2 RK groups, |
| (29)  -Cj-4 fluoroalkyl substituted with 1 or 2 RK groups,
15 (30) -ORk, |
o (Bl -0-Cl alkyl-RK,
(32) -S(O)p-RK,
'(33)  -S(O)p-C1-4 alkyl-Rk
(34)  -0-C1-4 alkyl-ORK,
20 (35) -0-C14 alkyl-O-C1-4 alkyl—Rk
 (36) -0-Ci alkyl-S(O)nRK, of
(37)  -Co-4 alkyl-NRD)YRK); -

 each of R3 and R4 is independently

25 | 1 -H,
' ~ (2) . halo,
@ <N
4 -OH,
: (5) Cir4alkyl, .
30 6)  C1-4 fluoroalkyl,

(7)  -0-C1-4 alkyl,

(8) -0-C1-4 fluoroalkyl,
9)  -Ci-4alkyl-ORa,

(10) -0O-C1-4 alkyl-ORa,



(w) (x) halogen, Cl1-6 alkyl, -OCl-6 alkyl, Cl-6 fl uorbal kyl, -0-Cl-6

fluoroal kyl, -CN, oxo, phenyl benzyl, phenylethyl, -OH,

- (CH2) 0- ¥R &9 Ra) 2, - (CH2)0-3C(=O Ra, -N(Ra)-( O)Ra PCT!UN(IM,’o&COZRa
-(CH2) 1-3N(Ra)-C(=O Ra, -N(Ra)2, -(CH2)1-3N(Ra)2, -(CH2)1-3-0Ra,

-(CH2) 0- 3C2Ra, -(CH2)0-3-0-(CH2)1-3-0CRa, -SO2Ra, SO2N(Ra) 2, 12Ap,,|2005
-(CA12)0-3C(=0 O (CH2) 1-2CH=CH2, (y) -Rt, (z) --(CH2)0-3C(=O Rt (aa)

"N(Ra)Rt, and (bb) -(CH2)1- 3Rt - or (6) an 8- to 10- nenbered heteroblcyclic

ring containing from hj th ero ns i ndependently selected from
oxygen, nitrogen and ) urQ rag‘ty e -88 WD 02/30931 PCT/ US01/ 42564 12

April 2005 12 -_O -C1-4 alkyl-NH-CO2R4, or
(13)  -0-Cz.4 alkyl-N(R3)2;

5 R53is
(1 -H o
2) -C1-4 alkyl, optionally substituted with 1 or 2 substituents
independently selected from halogen, -O-C1-4 alkyl, -O-C1.4
fluoroalkyl, -N(Ra)7, and -CO2R4;
10 (3)  phenyl optionally substituted with from 1 to 3 substituents
' ' - independently selected from halogen, Ci4 alkyl, C1.4 .
fluoroalkyl, -O-C1-4 alkyl, -O-C}.4 fluoroalkyl, -S-C]-4 alkyl,
-CN, and -OH, or -
. 4) -C1-4 alkyl substituted with phenyl;
15 '

each R2 is independently -H or -C1 -4 alkyl;
each Rb is independently:
o B
.20 2)  -Cigalkyl,
' 3) -C1-4 fluoroalkyl,
@ Rk, -
(5)  -C1-4 alkyl-RK,
©  -S(O)RK, or
25 (1) -C(=0)-RK
each RC is independently |
I -H,
‘ @) -C1-4 alkyl, ,
30 | (3)  -C1.4 alkyl substituted with -N(R2), or ..

(4)  -Cj-4 alkyl-phenyl, wherein the phenyl is optionally substituted N

with 1 to 3 substituents independently selected from halogen,
C1-4 alkyl, C1-4 fluoroalkyl, -O-Cj.4 alkyl, -O-C1-4
fluoroalkyl, -S-C1-4 alkyl, -CN, and -OH
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heterobicyclic ring is saturated or unsaturated, and is unsubstituted or
substituted with from1l to 5 substituents independently selected from 5
10 hal ogen, Cl1 6 alkyl, -0-Cl-6 alkyl, C1-6 fluoroalkyl, -0-Cl-6
fluoroal kyl, -CN, =0, and -OH Rt is naphthyl or a 5- or 6- q@gp Q865

het er omonocylic ring containing froml to 4 nitrogen atons, wherein the
het eronbnocyclic ring is saturated or unsaturated, and mhereln t he
napht hyl or the heterononocyclic ring is unsubstituted or substituted with
15 from1l to 4 substituents independently selected from hal ogen, oxo, Cl-4
atkyl, and. 0-Cl..4 alkyl; and nis an-integer equal to O, 1 or 2; 20 or a
pharnaceutlcally acceptable salt thereof. 2.- The conpound according to
claim 1, eableiRK is ik m&kﬁﬂy 25 Cﬂ bs(1) H (2) -C-4 alkyl, (3)
-(CGH2) 0- 2CF3, 30 ( (5) ‘CH2) 0- 2CF3, (6) hal o sel ected
from-F, -d and -B CF %P“'(RBQE}VIL rephthydowhereparzbhis 31

PCT/ USO 1/%255ﬁ1tmdépsmﬂsuﬂﬁ&5wﬁﬁ)?rom 1 to5 substituents mdependently selected from: -

- 5 » 7 - (@ ,_halogen
o . (®  Crealyl,
. ©  Cifluoroalkyl,
@ OCLealkyl,
o ¢ - -0- -C1- Gﬂuoroalkyl
9 ® . 'phenyi o
S L ® . -SCrgalky, , L
T (1) B o: AR | SR
o e, om0 '
. o G) phenjfloxy, unsubstituted or substituted with from 1 to 3
15 P A - substituents independently selected from
o 0 Jhalogen, :
(i)  €i1-6 alkyl,
(i) Ci ﬂuoroa]kyl and
e S Y v -OH,
20 NRYy,
' ' @O  Cis6 a]kyl—N(Ra)z,-
(@m) -RY

@  «(CHz) 30(—O)N(Ra)2, and
©  -(CH2)0-3C(=O)R%;

25 (2)  -C3-7 cycloalkyl, unsubstituted or substitated w1th from1to3

substituents independently selected from;
(a)° halogen,
() Cigalkyl,

_ : © -0-Cigalkyl, ,

30 (@  Cigfluoroalkyl,
' (&  -0-Ci-6 fluoroalkyl,

@  -CN,
(g)  phenyl, and"
() -OH;
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|
|

(10

(11)

(iz) 5 (13) (14)"(15) .(16) (17) 10 (18) (19) (20) (21)

: 24 25 CH2) 0-2C(=0O) Ra, - (CH2)0-2C02Ra, -(CH2)0-2SRa,
(ﬁ(z??a)lg &%%%{299(3?1 éN( (Ra))z ( (C%—IZ)O 2C(=O N(Ra) 2, -G (CHertARefHxs6) N(Ra) 2,
wherein Gis 0, S, N(Ra), *N(SQ2Ra), -N(Ra)-C(Ra)= O :

Ra) =0, O -N(Ra)-(CH2) 1-3-[ C(=0)]0-1- N( Rgp) 05
(CHég 1N(2Rg§ R?)CHgl )2H substcl(tu% ed(vm%h(l or 2 -ORa, -S02Ra, -Nﬁ(?plgc!i)OSsOZRa;

8(-I:CH-(CHZ)O 1-C(=0)-N(Ra)2, _ C=C_CH2ORa -C= C-CH2SRa , - C=C- CH2S02Ra

Ra

10

15

20

25

30

(3 -C3.7 cycloalkyl fused with a phenyl ring,_ unsubstituted or

substituted with from 1 to 5 substituents independently selected from:

(@) . halogen,
()  Ci-6alkyl,
() . -0-Cy_g akkyl,
(d) . Ci-6 fluoroalkyl,
(&) -0-C1.-6 fluoroalkyl,
() ~-CN, and
(g) -OH;
4y  .a5-or6- membered heteroaromatic ring containing from 1 to 4
heteroatoms independently selected from oxygen, nitrocen and sulfur, wherein the
heteroaromatic ring is unsubstituted or substituted on nitrogen or carbon with from 1
to 5 substituents independently selected from
) halogen,
(b)  Cigalkyl,
© Ci-6 fluoroalkyi,
{d) -0-C1.¢ alkyl,
(e) ~ -0-Cjp.¢ fluoroalkyl,

(f)  phenyl,

(8 -S-Ci.¢alkyl,
(hy -CN, '
(i) -OH!

) | phenyloxy, unsubstituted or substituted with from 1 to 3
substituents mdependently selected fromi:
(1) halogen,
@ Cipalkyl,
(dii) C1_5 fluoroalkyl, and

)
& -N(Ra)z,
O -C]-6 alkyl-N(Ra)), ST
@ R, . -
(n) 0Xo0,

(©)  -CH)o3C(EO0INRAE), and
(@) - -(CH2)p-3C(=O)R?;
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(26) NRa (27) -N(Ra)-(CH2)1-4SRa, 20 (28) -N(Ra)-(CH2)1-40Ra, (29)
-N(Ra)- (CH2) 1-4-N(Ra) 2, (30) . -N(Ra)-(CH2)1.4N(Ra)-C(Ra)=0, (31)
-N(Ra)- (CH2)0-2-[ C(=O)]1-2N(Ra) 2, (32) -N(Ra)-(CH2)1-4-C32Ra, 25 (33)

- N( Ra) C( ¥09 RI4$L (CHR) 1- 4- C(=O) N(Ra) 2, (34) - N(Ra) C(=0) - PCREBIL4S Ra) 2,
(35) -N(Ra)-S02-N(Ra)2, (36) -Rk, (37) -(CH2)1-4Rk, 30 (38) g idgeRk
(39) -ORK, (40) -S(On-Rk, -90 WO 02/30931 PCT/ US01/ 42564 12 April 2005
(41) -N(Rc)-Rk, (42) -N(Rc)-(CH2) 1-4H substituted with one or two Rk
groups, (43) -N(Rc)-(CH2)1-40Rk, (44) -(=0-R k, (45) -C(=0 N(Ra)-Rk, (46)
-N(Ra)C(=O),'-Rk, or (47% -C(=O N(Ra) --(CH2)j -4Rk; and (48)-N(Ra)-s (O)an
104 is -H . a 5-or 6- or 7- membered saturated heterocyclic ring
. containing from 1 to 3 heteroatoms mdependently selected from oxygen, nitrogen and
sulfur, wherein the heterocyclic rmg is unsubstituted or substituted with from lto4
substituents independently selected from:
5 ' (@ halogen, -
| (b Creakyl,
©  -O-Clgalkyl,
(d) Ci1-6fluoroalkyl,
(e -0-C1.6 fluoroalkyl,

10 - ® N,
| | g)  oxo,
(h) phenyi
(i) benzyl, -
| | ()  phenylethyl,
15 o ky -OH,

@ -(CH2)o-3C(=0)N(Ra),
(m) -(CH2)0-3C(=O)R8a,
(m) = -NRa)-C(=O)Ra,
: (0)  -N(R2)-CO2Ra,
20 @ -(CH13NR- C(—O)Ra
@ -NR¥,
() -(CH2)1-3N(R2)2,
(9 -(CH2)1-3-OR3,
Co () -(CH2)p-3CO2R2,
25 - - (W -(CH2)0-3-O- (CH.2)1-3-O‘Ra
(v} -SO2R3,
(W) ~302N(Ra)2,“
x) —(CH2)0-3C(—0)0(CH2)1-2CH*CH2,
: ) RS
30 (z  -(CH2)0-3C(=0)Rt,
(1) - -N(R2)RL, and
(bb) -(CH2)1-3R%; or

(6) - an 8- to 10- membered heterobmychc ring containing from 1 to

4 heteroatoms mdependently selected from oxygen, nitrogen and sulfur, wherein the
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each of Rl and R2 is independently: (1)-H, (2)-Cl-4 alkyl, '
15(3)-(CH2) 0- 2CF3, (4)-0OC14 al kyl, (5)-0O(CH2)0-2CF3, (6)-CH, (7)halo.

sel ected WP@RB09B] -C and -Br, 20(8)-CN, (9)-(CH2)1-30Ra, PCT/US01/42564

(10) (CH2) 0-2C(=0) Ra, (11)-(CH2)0-2C2Ra, (12)-(CH2)0-2SRa, 25(13)-N(Ra)2,
(14)- (CH2) 1-3N(Ra) 2, (15)-(CH2) 0-2C0(=0) N(Ra) 2, (16)-Cl- 4 12 April 2006

al kyl -N(Ra) - C(Ra) =O, (17)-SO2Ra, 30(18)-N(Ra) SO2Ra, (19)-0-(CH2)140Ra,
(20)-O0(CH2)1-4SRa, (21)-0(CH2)1 4NH C2Ra, (22)-0(CH2)2-4N(Ra)2, -91 WO
02/ 30931PCT/ USO / 42564 12 April 2005 (23)-N(Ra)-(CH2)1-4SRa,

(24) - N( Ra) - (herembicybraing (9SyumieRe) uaaHppted AaydHa nasubstituted or substituted with

(26)-N(Ra) - (fgﬁguog@lﬁ@@i}ue%ﬁﬁa%&)nde?ﬁ%@&eaéd& .8) - (CH2) 1_4H substituted

with 1 or groups O (CH2) I- 4Rk, (31)S(O n-Rk,
alogen,
(b) C1-6 alkyl,
5 {c) -0-Ci-6alkyl,

(d) C1-6 fluoroalkyl,
(&)  -0-Ci-g fluoroalkyl,

(f) "CN ]
: (e =0, and
10 () -OH;

Rt is naphthyl or a 5- or 6-membered heteromonocylic ring containing from 1 to 4
nitrogen atoms, wherein the heteromonocyclic ring is saturated or unsaterated, and

wherein the naphthyl or the heteromonocyclic ring is unsubstituted or substituted with |
15 from 1 to 4 substituents independently selected from halogen, oxo, C1 -4 alkyl and

- -0-C1-4 alkyl; and
nis an integer equal to 0, 1 or 2;
20  or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, wherein

zlis CH;
25
Q'2 is
Hn - -H
(2)  -Ci4alkyl,
(3)  -(CH2)0-2CF3, ,
30 (4) -0-Ci-4alkyl, N T
(5)  -O~(CH2)p-2CF3, -
(6)  halo selected from -F, -Cl and -Br, -
(7y -CN, '
®) -(CH)1.30R®,
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10(32)-S (O n-(CH2) 1-4RK, (33)-0O(CH2)1-40Rk, (34)-0(CH2)1-4-0-(CH2)1- 4Rk,
(35)-0(CH2) 1-. 4SRk, or (36)-(CH2)0-4N(Rb) (Rk); 15each of R3 and R4 is
inde.pende\%)I 8 éhalo selected from-F, -d and -Br, (3)-CN, 20(4)-0H,
(5)Cl1-4 a 3?%,3 %3 )-(CH2) 0-2CF3, (7)-O-Cl-4 alkyl, or (8)ORCHAWIAIBS: and
25R5 is (1)H, (2)--Cl-4 alkyl, (3).-(CH2)1- 4N(Ra)2 30(4) (CH2) 12 AGKPBRS
phenyl optionally substituted with from1l to 3 substituents
(5)independently selected from hal ogen, Cl1_4 al kyl, -(CH2)0- 2CF3, -0-Cl-4
al kyl, -Q(CH2)0-2CF3, -S-Cl'-4 alkyl, -CN, and -OH or -92 WD 02/30931

PCT/ USO01/ 42564 12gf\pr i I @CHZ) 1- 4- phenyl ; or a phar ITB.CEUtI cally
accept abl e salt ):Peof(cglﬁigf%ru@m -The corrpound according to 'claim 2,

which is a conpo AQ) of -(GH@Ig- ZﬁoﬁRa,a phar maceutical |y acceptable salt _
thereof. 4. Formyhp (Jthpip-Tea, c_orrpound according to claim3, which is a

conpound of 12) NR2), |
5 (13)  ~(CH2)1-3N(R2)7,
(14) (CH2)0—2C(—0)N(R3)2, o
(15) G- (CH2)1-2-C(=0)N(R2)2, wherein G is O, S, N(Ra) or N(SOzRa)
(16) -N(R&)- CRa)=0,
(17)  ~(CH2}1-2-NR®)-C(R&)=0,

10 (18)  -C(=0)-NR)-(CH2)1-3-[C(=0)]0-1-N(Ra)2,
(19) -C(=0)-N(Ra)- (CH2)1 zH substituted with 1 or 2 ORfrl
(20) -SO2R2,

@) -NR#SORZ,
(22) -CH=CH-(CHp)p- 1-C(=0) NR2,
15 3y ~—C=C-CHOR"
@4y —C=C- CH2SRa, -
(25y —C=C—CH,SO,R*

Ra
N\OH
26 ~ NR®
_ 27)  -N(R2)-(CH2)1-4SRa,
20 (28)  -N(R2)-(CH2)140Ra,

(29) -N(R2)-(CH2)1-4-N(R2)2,
(30)  -N(R#)-(CH2)1-4N(R2)-C(R2)=0,.
- (1) -NR3)~(CH2)0-2-{C(=0)11-2NR)2,
. (32) -N(R®)-(CHp)]4-CO2RE, :
25 (33)  -NRHCEONRA-(CH2)1-4- C(-O)N(Ra)z, -
| (34)  -NRHC(=0)-(CH2)1-4-NR2Y2,
(35) -NRa- SO NRa), | A

36) R,

(37)  -(CH2)14RK,
30 (s ~—C=C-CHR"

@39) -ORK,

(40)  -S(O)p-RK,
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15 or a pharmaceutically acceptable salt thereof. 5. A conpound accordi ng
to claiml1, which is a compound selected fromthe group consisting of 20

N 1- (7-{ WOo4a2pwer obenzyl ) am no] car bonyl PCT/US01/42564
}-8-hydroxy-1, 6-napht hyridin-5-yl)-N-1-, N 2-,N-2-trinethyl ethanedi am de ;
WO 02/ 30931 PCT/ US01/ 42764 12 April 2005 12 April 2005

5-(1, 1-di oxi do-1, 2-t hi azi nann-2-yl )-yN- (4-fluorob(-, nzyl)-8-hydroxy-1, 6-nap
ht hyri di ne- 7-carboxam de; _

N- (4-fl uorobenzyl)-5-(1, 1-di oxi do-1, 2, 5-t hi adi azepan-2-yl ) -8-hydroxy- 5

[ 1, 6] napt hyri di nd4¥) caNiBaRKde; :

N-[4-f | uor o- - 2- (nethy | -SREOMI)PFE ktiSrtddy @R ¥ie or twb Hk @i P;,dO- 1,2-thiazin
an-2-yl)- I, 6- nar.th hyr | k eﬁ;g_ ar m de 10 and pharmaceutically -
acceptable salts #hler sDI Bylgl 'phar maceuti cal conposition conprising
a tEer apeuti cal : I3(44)€f f_e}(at,d)ygk,armuln_t ' 01;] a c]?rrpouSd accr:]or ding to c: Fti m1, or
a pharnmageutica accep t thereof, and a pharmaceutically
acceptabte carri %15) 7.‘%ém%%f§%herapeuti cally effective anmount of the
conpound accor di(a6) t oN¢RajGE=-0)-RK, ar phar maceutical |y acceptabl e salt

thereof in the f aciur, afl i@@;@g{ﬂ for inhibiting HV integrase,
for preventing glrmjtzbr eage‘?]@)% chﬁgﬂ" y 'H h, or - for preventing, treating
or delaying the et -W%r%@)nﬁ a subject in need thereof. 12 April 2005 8
A, is A conpound according to claim1l1l wherein , or , Lis (i) asingle -
bond; (i}) é54(21-12 1-3-, which is optionally substituted with 1 or 2 )
substi tﬂjént Hdependently sel ected from the group consisting of -OH,
-Cl-4 alkyl, -OCl-4 alkyl, -CQRCH3, -CXRCH2-phenyl, phenyl, benzyl,

- (CH2) 1-2011, . -GH OH) =phenyl . and, - CH(NH2) - phenyl; (iii) -(CH2)0-1-CHr CH.
(CH2) -, whi g?ﬁg%%%%ﬁgpwﬁg{m?wt{ym ed with | or 2 schstltuents
(2) -Ci14alkyl,
15 ()  -(CH2)0-2CF3,
' - @) -O-Cr4alkyl,
(3) -0-(CH_2)'0—2CF3,

(6) _OHa . _
N halo selected from -F, -Cl and -Br,

20 (8) -CN,
-~ (®  -(CH2)1-30Ra,
(10) -(CH2)p-2C(=O)Ra,
(11)  -(CH2)p-2CO2R2,
. (12)  -(CH2)p25Rs,
25 13) -N@®R2)p,
' - (14 -(CH2)1-3N(R2),
(15)  ~(CH)p-2C(=O)N(R3)2, -
(16) -C1-4 alkyl-N(R2)-CR)=0,
| (17) -SO2Ra, | _
30 (18) -NRaSOR2, _ : -
(19) -O-(CH2);40RS, ' _
(20) ' -O-(CH2)1-4SRa,
(21)  -O-(CH2)1-4NH-CO2R2,
(22) -O-(CH)24N(R2),

-91--



mdependently sel ected fromthe group co misting of hal ogen, -OH, -Cl-4

alkyl, and -O-Cl1_4 alkyl; (iv) (CH2)a-z , wherein u and v, are each integers
having a value of fromO to 4, provided that the sumof u +v is 1, 2, 3 or
4; or (v)WAOHEEr oat om cont ai ning chain which is -N(Ra). (@ﬂ?‘ﬁ”ﬁ"ﬁ“bﬂ CH2-
(=0)-CH2-, or -CH2-C(=O)O-CH2-; Zi is Nor C@B; @@ is (1) -H, 12{/3%},{20@5 4

al kyl , (3) -CA4 fluoroal kyl, (4). OCI 4 al kyl, (5) -OCl1_4 fluoroalkyl,
(6) halo, (7) -CN, (8) -Cl1-4 alkyl-Ora, () -( ?.)o-2¢-ORa, 95 12 April
2005 ~3 is (18) (19) (20) (21) (22) (23 (24) -(CH2) 0_. 2CQ2Ra,

-(H2) 0. 2SRa, I(@)Z, -Nﬁ%a')fl((ﬂglﬁl_lz;sk'}ll,(%)z’ (CHZ)O 2C(O)N(Ra)2 . SO02Ra,

-N(Ra) SO a, :
(24) -N(R®)-(CH2)1-40R2,
(25) -NR2)-(CH2)1-4NR®)2,
(26) -NR2)-(CH2)1-4N(R3)-C(R3)=0,
5 - @2n  -RkK
(28) -(CH2)-4H substituted with 1 or 2 RK groups,
(29) -O-Rk,

(30) -O-(CH2)1-4RK,
(31) -S(O)p-RK,
10 . (32) -S(O)n-(CH2)1-4RK,
(33) -O-(CH2)1.40RK,
(34). -O-(CH2)1-4-O-(CH2)1-4RK,
 (35) -O-(CH2)1-4SRK, or
(36) -(CH2)0-4N(RD)RK);

15
 each of R3 and R# is independently
' 1 H , .
(2)  halo selected from -F, -Cl and -Br,
(3 N, |
20 (4) -OH,
' (5) Ci-4alkyl,
6)  -(CH2)0-2CF3,
{7y -0O-Cji.4alkyl, or

(8  -O(CHR)-2CF3; and

25 |
~ Riis _
O H
(@) -Ci4alkyl,
S (3) . -(CH2)1-4NRa)2,
30 4)  -(CH2)1.4CO9Ra, |
| (5)  phenyl optionally substituted with from 1 to 3 substituents -
independently selected from halogen C1-4 alkyl, -(CH2)o-
9CF3, -0-C1.4 alkyl, O(CHQ)O_QCFB, —S—C1_4 alkyl, -CN,
and -OH, or
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-C2-3 allcynyl, --C nCCH2110)2 _C=C-CH20Ra -C~C CH2SRa - C=C- CH2SQ2Ra
-N(Ra)-Cl-4 alkyl -SRI, -N(Ra)-Cl-4 alkyl-ORa, -N(Ra)-Cl-4 alkyl-1(Ra)?2,
(25) -N,"’&‘)’"&iﬂf%l al kyl-N(RA) - C(RA)--O, (26) .Rk, (27) - CRCH/USPIEse4
substiuited with Rk, (28) -C -4 flooroal kyl substituted with Rk, (29)
-C2-5 al nyl.Rk, (30) -C2_5 alkynyl-Rk, (31) -ORK, (32) -O Q2lApfit2005

al kyl -Rk, (33) -S(On-Rk, (34) N(Rc)-Rk, (35) -N(Re)-Cl.4 alkyl
substituted with o or two Rk pups, .(36) N(RO-Cl-4 alkyl-0ORk, or (37)
-C(=O N(Ra)-Cl -4 al kylRk; _ -H, . -Cl-4 alkyl, (3) -Cl-4 fluoroalkyl,
(4) -OC1-4 al kyl, (5)(6)-chlé.122)ﬂ%gfrl%1§?’kyl , (6) halo selected from-F, .d,
and -Rr, (7) -CN, 96 12 April 2005 (S) -Cl-4 alkyl-ORa, or (9) -Cl-4 alkyl

substituted o%t}ﬁnal%t:d{ti]c)allﬁ E!’,Scepga%)e s_antﬁeL}'e(?fl. kyl, (3) -Cl4 fluoroalky[,

5 3.' ~ The compound according to claim 2, which is a compound of
Formula (I0): '

10 ora pharmaceﬁtically acbeptable salt thereof.

N . 4. The compound according to claim 3, which is a compound of
Formula (IIL):

15 ora pharmaceutically acceptablé salt thereof.

| 5. A compound according to claim 1, which is a compound
~ selected from the group consisting of '
20 N-1-(7-{[(4-floorobenzyl)amino]carbonyl }-8-hydroxy-1,6-naphthyridin-5-y1)-N-1-N-
2~ N-2-trimethylethanediamide ; | ' |
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‘(4) -0-Cl-4 alkyl, (5) -OCl-4 fluoroalkyl, (6) halo selected fromF, -d,

and -Br, (7) -CN, (8) -Cl-6 alkyl-Ora, (9) -N(Ra)2, or (10) -Cl-6 al_k‘yl
-N(Ra) 2; each of Rl and R2 is independently. (1) -H, (2) -Cl4 alkyl, (3)
_ClL. 4 {1, (4) -OCLl-4 alkyl, (5) -0-C -4 fluor BEXKGIY42564 6) - OH
(7) halo, (8) CN (9) -C1-4 aIkyI-O‘ta, (10) -(CH2)0-2C(=O Ra, (11)
-(CH2) 02CRRa, (12) -(CH2)0-2SRa (13) -N(Ra)2, (14) -Cl4 al kiAAm(IF@ﬁz
(15) -(CH2)0-2C(=O)N(Ra)2, (16), -Cl-4 alkyl N(Ra)-C(Ra)--O (17) -SO02Ra,
(18) N(Ra)sczﬁa (19) -C-Cl-4 al kyl - FEai (ég)z cgg 524AS'kY'2§§§ (ggi)
-0-C A alk -O0C2-4 a N ri

_N (Ra)-d ¥ 41, QN dﬂﬁ%ﬁa@ ghlizzmﬂ Wy Redy- I‘bﬂuaroel}mzwli &iwdroxo/215§ npjgraridiie- 4

$1kYI - N( RaJ-2arboxamide:

N-(4-fluorobenzyl)-5-(1,1- dioxido-1,2,5- th1ad1&zepan~2~yl) 8-hydroxy-
5 [1,6lnapthyridine-7-carboxamide;

N—[4—fluoro-Z—(methylsulfonyl)benzyl}—S—hydroxy'—S—( 1,1-dioxido-1,2-thiazinan-2-y1)-
1,6-naphthyridine-7-carboxamide

10 and pharmaceutically acceptable salts thereof.

6. A pharmaceutical composition comprising a therapeutically
cffectwe amount of a compound accordmg to claim 1, or a pharimaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier.

15
- 7. Use of a therapeutlcally effectlve amount of the compound
accordmg to clalm 1 or a pharmaceutically acceptable salt thereof in the manufacture of a
medicament for inhibiting HIV integrase, for preventing or treating infection by HIV, or™
' 0 for preventing, treating or delaying the onset of AIDS in a subject in need thereof
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(26) -N(Ra)-C;.4 alkyl-N(Ra)-C(Ra)=0  (27) -Rk, (28) -Cl..4 alkyl
substituted with 1 or 2 Rk groups, (29) -Cl1 fluoroal kyl substituted with |
or 2 RK groups, (30) -ORk, (31) -OCl14 al kyl-Rk, (32) -S(O)n- Rk. (33)
"S(On-Cl-4 alkyl-Rk, (34) -OCl-4 alkyl-ORk, (35 -OC1-4 alkyl-O-C 1-4
al kyl -Rk, (36) -0-Cl-4 alkyl-SRki or (37) -CO4 al kyl-N(Rb) (R apf36d% of
P,3 and R4 is independently (1) -H (2) halo, (3) -CN, (4) d)—| (5)
Cl-4 alkyl, (6) Cl1-4 fluoroalkyl, (7) -0-C1_4 alkyl, (8) --0-Cil-4
fluoroal kyl, (9) -Cl-4 alkyl-ORa, (10) -0-Cl1-4 alkyl-ORa, (11) -0-01,4
al kyl -SPa, (12) -0-G -4 al kyl-NH CO2Ra, or (13) -0-C24 alkyl-N(Ra)2; R5 is
(2) -Cl1-,4 al kgl, opt i onakbnpoatdsdokdingtt@elant it whedkinor 2 substituents -

i ndependently Sel ected from hal ogen, - O Cl.4 al kyl, -0-Cl.4 fluoroal kyl,
-N(Pa) 2, and -CO 2.a; (3) phenyl optionally substltuted W th froml to 3
sub%tif t uent s i ndependent|y sel ected from hal ogen; C1-4 al kyl,. Cl -
fluoroal kyl, -0-Cl.4 alkyl, -0-01.4 fluoroal kyl, -S-Cl-4 al kyI -CN and
-OH, or 98 1 2 April 2005 (4) -Ci1-4 al kyl substituted with phenyl :

(i) a4 single bond;

(11) ~(CHz)1-3-, which is optionally substituted with 1 or 2 substituents independently selected from
the group consisting of -OH, -C14 alkyl, -0-C}.4 alkyl, -CO2CH3, -CO2CHy-phenyl, phenyl, benzyl, ~(CHD120H,
~CH{QH)-phenyl, and -CH(NHo)-phenyl;

(i) -(CH2)0-1-CH=CH~(CH2)-, which is optionally substituted with 1 or 2 substitgents
independently selected from the group consisting of haloge:n, -OH, C1-4 alkyl, and -0-Ci 4 alkyl

)

Lis

—=(CHy)y3— (CHy)o:z—

v » wherein u and v are each intepers having a value

of from 0 to 4, provided that the snm of u + vis 1,2, 3 or d; or
v & heteroatom-containing chain which is -N(R4)-(CH2)1_2-, ~CHa-OC{(=0)-CHz-, or
-CHa-C(=0)0-CH-;

215 N or C-Q3;

Q2is
1 -H
(2) -C1-4 alkyl,
3 -C1-4 fluoroalkyl,
@ -0-C1.4 alkyl,

(3) -0-Cj_4 fluoroalkyl,
@ halo,
(7} -CN,

(8)  -Ci-40alkyl-OR2,
O CH)oaC(=O)Rs,



each Ra is independently -H or -Cl-4 alkyl; each Rb is independently: (1)
-ii, (2) -Cl1-4 alkyl, (3) -Cl-4 fluoroalkyl, (4) -Rk, (5) -Cl-4 alkyl -Rk,
(6) -S(On-Rk, or (7)) -C(O-Rk; each Rc is independently (1) -xY (2)
-Cl-4 alkyl, (3) -Cl_4 alkyl substituted with -N(Ra}227 or (4) -Cl-4

al kyl - phenyl, wherein the phenyl is optionally substituted W tkb hodi S003
substituents. |ndependently selected from hal ogen, Cl-4 al kyl, Cpl4
fluoroal kyl, -0-Cl-4 alkyl, -0-ClL.4 fluoroalkyl, -S-Cl-4 alkyl, -CN, and
-OH, each Rk is independently: (1) aryl selected from phenyl and naphthyl,
wherein aryl is unsubMtuted or substituted with from1l to 5 substituents
i ndependent |y | ec (a) halogen, (b) Cl1-6 alkyl. (c) d-6 :
fl uoroal kyl , “(%ﬁ) _@%’é@%‘ﬁyl , (e) -0"-C 1-6 fluoroal kyl, (0 phenyl, (9)
-S-Cl-6 al kyl AD(h)(CHDg2982) -4H, () phenyl oxy, unsubstituted or
substituted wyid fr.ﬂmatz'to 3 substituents independently selected from (7

- ) ) _ .
hal ogen, (i )(13§:1 QC?-L HMI’-N&a)lg,‘) Cl,.6 fluoroal kyl, and 99 12 April 2005

(14)  «(CH2)2C(=ONRy,
(15)  -8QgRa,

(16)  -NERHSO2Ra,

(17)  -Ca.3 alkynyl,

(18)  —C=C—CH,N@RY,
(19) —GC=C—CH,0R?
@1)  —C=C—CH,S0R"*

(22)  -N(RA)-Cj.4 alkyl-SRa,

(23)  -N(R®)-C].4 alkyl-ORA,

(24)  -NR2)-C1.4 alkyl-N(Ra)y,

(25)  -NERH)-Cq-4 alkyl-NR)-CR)=0,

(26)  -RK, -

{27)  -Cj.4 alkyl substigred with RE,

(28)  -C1-4 fluoroalkyl substituted with RK,

(29 2.5 alkenyl-RK,

(30)  -Cp.5 alkynyl-RK,

(31) -O-RK, |

(32)  -0-Cj.4 alkyl-Rk.

(33)  -8(O)-RK,

(34)  -N®O)-RK,

(33)  -N(RE)-C1.4 alkyl substitted with one or two RK groups,
(36)  -NRC)-C[.4 alkyl-ORK, or

(37)  -C(=O)N(R&)-C1-4 alkyl-RK;

Pis |
n -H,
@) “Cl-4 alkyl,
(3 . -Ci.4 fluorealkyl,
4) -0-C1-4 alkyl,
(5)  -O-Ci4 fluoroalkyl, .
(5} halo selected from -F, -Cl, and T
@ N

%2



(iv) (k) -N(Ra)2, (1) -C1-6 alkyl-N(Ra)2= (m -RI, {n}
(CH2)0-3C(--ON(Ra)2, and (0) (CH2)0-3C(=O Ra; (2) -C3..7 cycloalkyl,
unsubstituted or substituted with froml to 3 substituents independently
selected froze: (a) halogen, (b) Cil-Galkyl, (c) -OC_6 a4 l, (d) C-6
fluoroalkyl, (e) -"1-6 fluoroalkyl, (fl -CN (g) phenyl, andj () 2go5H:
(3) -C3-7 cycloal kyl fused with a phenyl ring, unsubstituted or substituted
with froml to 5 substituents independently selected from (a) hal ogen,
(b) -6 alkyl, (c) -0-CG.6 alkyl. (d) C-b fluoroalkyl, (e) -OCl.6
fluoroal kyl,, ®t) -©engzled®Rigr -OH (4) a 5- or 6- nenbered heteroaromatic

ring containigy from.lakd scheft@bLe@ations i ndependently selected from
oxygen, nitrogen and sulfur, wherein the heteroaromatic ring is

unsubgtituted or substituted on nitrogen or carbon with froml to 5

subgtist wents i ndependently selected from (a) halogen. (b) C-6 alkyl, (c)

Cl-6 figsoal |, (d) -0-C?-6 alkyl, (e) -OCl-6 fluoroal kyl, (f) phenyl,
@

(9) -S 6 alkyl,
-C14 2lkyl,

€)) -C3 -4 fluoroalkyl,

C) -0-C1.4 aligyl,

') -0-Cj-4 fluorcalkyl,

{6) halo selected from -F, -Cl, and -Br,
(7 -CN,

8 -C1.¢ alkyl-ORa,

)] -N(R&), or

10 -Ci_galkyl -N(R)g;

each of R1 and R2 is independently:
W H
) -C1-4 alkyl,
(3) =C1-4 fluoroalkyl,
) O0Crqalyl,
(5)  <O-C1.4 fluoroalkyl,

©®  -OH
(D halo,
® N,

(9) -Cj-4 alkyl.-ORa,
(10)  «(CH2)0-2C(=0)RA,

(11}  -(CH2)g2CO9R3,

(12)  -(CHz)o.25R%,

(13)  -NR&)3,

(14)  -Cr-4 alkyl NRa),,

(15)  «(CH2)p-2C(=0)N(RS)g,
16)  -Cl4 alkyl-NRY-CRL-O,
(17  -SO9R2,

(18) =NE&)S04RA,

(19)  -O-Ci.4alkyl-ORa,

(20)  -0-Cy.g4 slkyl-SRa,

21)  -0-Cj4 alkyl-NH-COgR2,
(22)  -0-Cp.4 alkyl-N(Ra)s,
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(h) CN (i) OH 100 12 April 2005 {) phenyl oxy, unsuhstituted or substituted
with froml to 3 substituents independently selected from (i) hal ogen,
(ii) Cc1.6 alkyl, (iii) -6 fluoroal kyl, and (k)(iv) -OH -NRa)2, (1)-Cl-6
al kyl -N(R92. ( )Rt, (n)oxo, (0)-(CH2)0-3C(=O N(Ra)2, and
(p)-(CH2) 0-3C(O Ra. (5) a 5- or 6- nmembered saturated heterocyglAds FdoRd
containing 1 or 2 heteroatonas independently selected from oxygen,
nitrogen and sul fur, wherein the heterocyclic ring is unsubstituted or
substituted with from1l to 4 substituents independently selected from (a)

(b) (c) (d)y (e) (f) (g (h)y (i) 01) (k) (1) (m (n) (o) (p)
23)  -NR)-C].4 alkyl-SRa, |
(24)  -N®R2)-C1.4 alkyl-ORa,
(23)  -NR#)-Ci1.4 alkyl-N(R3)3,
(26)  -N(R®-C].4 alkyl-NR2)-C(RY=0,
@n Rk
(28)  -C).4 alkyl substituted with 1 or 2 R¥ groups,
(29)  -Cy-4 fluorcalkyl substituted with 1 or 2 RK groups,
(30)  -O-RK '
(31)  -0O-Ci_4 alkyi-RK,
(32)  -S(O)p-RK,
(33)  -S(O)p-Cy-4 alkyl-Rk,
(34)  -O-Cj_q4 alkyl-ORK,
{35) “0-Ci-4 alkyl-0-C1_4 alkyl-RK,
(36)  -O-Cj-4 alkyl-SRE, or
(37)  -Co4 alkyl-NRDY(RK);

each of B3 and R4 is independently

1) -H,

) halo,
@ N,
@ -OH,

&) C1-4 alkyl,

) C1-4 fluoroalkyl,

M -0-Cr4alkyl,

)  -0-Cy4 fluoroalkyl,

) 1.4 alkyl-ORa2,

(10) “0-Ci-4 alkyl-ORa&,

(A1)  -0-Cy.q alkyl-SR,

(12)  -0-Cj.4 alkyl-NH-CO4RA, ot T
(13) -0-Co.4 alkyl-N®R3)7;

R3is
' nm A
) -C1.4 alkyl, optionally substituted with 1 or 2 substituents independently selected from halogen, -
Q-C1.4 atkyl, -Q-Cj.4 fluoroalkyl, -N(R)y, and -CO2R3;
3 phenyl aptionally substituted with from 1 to 3 substitents independently selected from halogen,
: C1-4 alkyl, C3_4 fluoroalkyl, «0-C1.4 alkyl, «0-C.4 fluorcalkyl, -S-Cj_4 alkyl, -CN, and ~-OH,

or
98
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(qj (r) (s) (t) (u) (y) halogen, Ci1-6 alkyl, -OCl-6 allryl, C1-6

fluoroal kyl, -CCl-6 fluoroalkyl, -CN, oxo, phanyl, beryl,
phenylethyl, .OR -(CH)Q3C(=C)N(Ra)2, -(CH2)0-3C( )Rar -N(Ra)-Q )RA
-N(I.-*CQ21 a, -(CH2)1-3N(Ra)-C(=QRa, -NRa)2, -(CH2)1-3N(Rg) ,, R,

-(CH2)0-3C(O R, -NRa)Rt, and -(CR2)1-3Rtf or 101 12 April 2DA%ie6)s an
8- to 10- nenbered heterobicyclic ring containing fromlto 4 heteroatons
i ndependently . selected from oxygen, nitrogen and sul fur, wherein the
het erobicyclic ring is saturated or unsaturated, and is unsubstitutecl or
substituted with froml to 5 substituents independently selected from (a)

hal ogen,  (b) ¢&1-6 &) Khliyl substituted with phenyl;

each R is independently -H or -C1.4 alkyl;

each RP is independently:
n
(2) -C1‘4 alky‘:
(3) =14 fluoroalicyl,
) -Rk,
(6} -Cy1.4 alkyl-Rk,
©  -S(O)pREK or
(7 -CE=O0)-Rk;

each R is independently
48] -H,
£ -Cy-4 alkyl,
3 -C1.4 alkyl subsututed with «N(Ra)9, or
1)) ~C1.4 alkyl-phenyl wherein the phenyl is optionally substituted with 1 to 3 substituents. .-
independently séleated from halogen, C1.4 alkyl, C1.4 ﬂuoroallcyl ~0-Cy.4 alkyl, -0-C).4
fluoroalkyl, -8-C1-4 alkyl, -CN, and -OH

each RN is independently:
Y aryl selected from phenyl and naphthyl, wherein aryl is unsubatituted or subshtuted with from 1 to

5 subsntucnts independently selected from:

(® halogen,

{b) C1-6 alkyl,

{0 C1-6 fluoroalkyl,
@ ~0-C.g alkyl,
®  -0Cjg fluorcalkyl,

) phenyl,
(e -8-Ci.¢ alkyl,
(h) CN,
) -OH,
()] .pheuyloxy, unsubstituted or substituted with from 1 to-3 substituents independently
selected fron:
iy halogen,

(i) C1-6 alkyl,
(iii) Cl.6 fluproalkyl, and

929



(c) -OCl.6 alkyl, (d) Ci1-6 fluoroal kyl, (e)
-CN, (g) =0, and (b) -OH Rt is naphthyl or

het er ononocyclic ring containing from |l

het eranonocyclic ring is saturated or unsaturated, and where| n the

or the heterononocyclic ring is unsubstituted or

substituents independently sel ected from hal ogen,

-0-Cl-4 alkyl; and n is an integer equal to 0, 1.

pharmaceutically acceptable salt thereof,

a 5-

-0-C1.6 fluoroal kyl,

or 6-nenbered

substituted wt
0XO0,
or 2; nr a

5, which is 5-(1,1-di oxi do-1, 2-thi azi nan-2-yl)-N. (4-
fl uorobenzyl) - 8- hydroxy-1, 6- napht hyri di ne-7- carboxam de, or a

phar maceutical |y accept abf® sald,t hereof. 102

&) -N(R2),,
o -C1.6 alky-N(R3)2,
(m) T "Rts

(@ & -(CH2)03COINRR)2, and

(©)  -(CH)0.3C(=O0)RS;

Cl-4 al kyl,

Tl

and

9 A conpound according to claim

) -C3-7 cycloalkyl, unsubstituted or substituted with from I to 3 substituents independently

-se:lccted from:
() halogen,
()] Ci1-6 alkyl,
(© -0-C1-¢ alkyl,
(d) Cj.6 fluorcatkyl,
(e) -0-Cy.¢6 fluoroalkyl,

(ﬂ 'CN »
(2) phenyl, and
(h) -OH;

3 C3.7 cycloalkyl fused with a phenyl ring, unsubstituted or substituted with from 1 © 5

Substltuents independently selected from: -
(a) halogen, "
®  Cigalkyl,
(< -0-Cy.¢ alkyt,
@  Cpgfiuoroalkyl,
(e} -0-CJ.¢ fluoroalkyl,
61 -CN, and
® -om

(4} - a5-or6- membered heteroaromatic ring containing from 1 to 4 heteroatoms independent]
selected from oxygen, nitrogen and sulfur, whetein the heteroaromatic ring is unsubstituted or subsntuted OL nitrogen or

carbon with from 1 (0 5 substituents independently selested from:
(2) halogen,
.(b) €1-6 alkyl,
(c) 1.6 fivoroalkyl,
@  -0-Clgalkyl,
©) ~0-C1.4 fiuoroalkyt,

() phenyl,

(g) -8-C1.6 alkyl,
(h) ~CN,

) -0H,

(1)

to 4 nitrogen atons, wherein the
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)] phenyloxy, unsubstituted or substituted with from 1 to 3 substituents independently
selected from: :
(i halogen,
(i) C1.6 alkyl,
(zid) C1-g fluoraaliyl, and

{iv) -OH,
k) -N(R)3,
M 16 alkyl-NR#)2,
m R
{n) 0X0,

(©)  -(CH2)0.3C(=0)NR2)2, and
() (CH2)p-3C(=0)R3;
{3) a 5- or 6- membered saturated heterocyclic ring containing 1 or 2 heteroatoms indepandently

selected from oxygen, nitrogen and sulfur, wherein the heterocyclic ring is unsubstituted or substitned with from 1 to 4.
substituents independently selected from:

(a) halogen,

(b) Ci.4 alkyl,

©  -O-Crgalkyl,

{d} (C1~6 fluornalkyl,

() -0-Cj.¢ fluoroalkyl,

) -CN,

(8 ox0,

) phenyl,

® benzyl,

)] phenylethyl,
(&) -OH,

M -(CH2O3CEON®REY,,
{m) -CHz)p.3C(=0)Ra,

{n) NR3-C(=O)R4,

(0) -N(R4)-COzR2,

® «(CH2) 1. 3N(RE)-C(=O)R2,

(@ -N({R2)3,
{r) -(CH2)1.3N(Ra),
(S) "Rt!

® ~(CH2)(.3C(=0)RY,
@  -NERHRY, and
v} -(CH2)1.3RY; or

101
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(3] an 8- to 10- membered heterobicyclic ring containing from 1 to 4 heteroatoms independently
selected from oxygen, nitrogen and sulfur, wherein the hetetobicyelic ring is saturated or unsaturated, and is ynsubstituted or
substituted with from 1 to 5 substituents independently selected from:

(a) halogen,

(B C1-6 alkyl,

© “0-C1.¢ alkyl,

@ C1- fluoroalkyl,
(e) «0-C1.4 fluoroalkyl,

(f) 'CN!
(8 =0, and
(k) -OH;

Rt is naphthyl or a 3- or 6-membered heteromonogyelic ring containing from 1 to 4 nitrogen atoms, wherein the
heteromonocyclic ring is saturated or unsaturated, and wherein the naphthyl or the heteromonacyclic ring is unsubstituted or
substituted with 1 or 2 substituents independently selected from halogen, oxa, C1.4 alkyl, and -O-Cj.4 alkyl; and -

n is an integer equal to 0, 1 or 2;

or a phatmaceutically acceptable salt thereof, -

9 A compound according to claim S, which is 5-(1, -dioxido-1,2-thiazinan-2-yl)-N-(4~
fluorobenzyl)-8-hydrexy-1,6-naphthyridine-7-carboxamide, or 2 pharmacentically acceptable salt thereof. _
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