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('54) Titlie: A—ZA—'AND POLYAZ&NAPHT_HALENYL CAR_BOXAMIDES_ USEFUL ASHIV INTEGRASE INHIB [TORS '

(57) Abstract Aza and polyaza naphthalcnyl ca:boxamxle denvatwes mc]udmg certain qumo]me carboxamide and naphthyndme L
carboxamlde derivatives are described. These compounds are inhibiiors of HIV mtegrasc and inhibitors of HIV replication, and are

- ugeful in lhe prevention or treatmient of infedtion by HIV and the treatment of AIDS, as compounds or pharmacentically acceptable'r B

. salts; or as mgredlents in pharmaceutlcal compositions, optionally in combination with other antivirals, immunomodulators, antibi-
"otics or vaccines. Methods of preve.ntmg, treatmg or deldymg the onset of AIDS and methods of preventmg or treatm;, mfectlon by S
H[V are also described. . e

0"62/0_309'31__-.: A3




Title: AZA AND POLYAZA- NAPHTHALENYL CARBOXAM DES USEFUL AS HIV | NTEGRASE
| NHI BI TORS, | Abstract: Aza and pol yaza- napht hal enyl carboxam de derivatives
i ncl udi ng™P¥MPH qui nol i ne car boxani de and napht hyri di ne PCRBSOKaTHde
derivatives are described. These conpounds are inhibitors of HIV integrase
and inhibitors of HV replication, and are wuseful in the prevengitmmoesr
treatment of infection by H'V and the treatment of AIDS, as conpounds or
pharmaceutical |y acceptable salts or as ingredients in pharnaceutical
conposi tions tionall )le n conbl nation with other antivirals,
I mmunonodul air@:]g VENTEON VaCCI nes Met hods of preventi ng,

: ;:Z: : 28 _iOFlf gﬁéﬁ%g@yﬁ%?mAal SO descrl bed. WO O%qugﬁ%m 42564

12 April 200 NTI ON AZA- AND POLYAZA- NAPHTHALENYL
CARBOXAM DES USEFUL AS HI'V | NTEGRASE | NHI BI TORS 5 FI ELD OF THE | NVENTI ON

The pres g9 to aza- and pol yaza- napht hal enyl

car boxame%engér% Hnar WW@ y acceptable salts thereof, their )

synthesis, and the| r  Ubepmsent iiehtivwisslivttetl he atd- nd polgazaseheniyge. The

conpounds of ¢4h uted . .

car boxani do) i ﬁm?i&g%%tdf hﬁ%@ﬁﬁﬁﬂl}( i E&J' e Ja]tg '\ﬁ%&ﬁsﬁjﬁgfgﬁl Rl ang-ffigir

compounds an Bs%ﬁdﬁlh*ﬁ’é@ﬁ of thel @&%ﬁ?@mﬁﬂ% alhescarhpuads obthe peentpr esent

i nvention ar mves@iuhce8 mNes\&egtitutw cﬁfbokﬁ:ﬁﬁo%—@%y‘dﬁ%@ﬁ 5;»% é)fih}ﬁeé%ﬂ for
retroviru

treati ng I DS.. B ND nate human
i m"runode ci g'HBQ}xﬁ Fhis Oﬁpouggs ?‘%gpﬁ@{mﬁﬂ‘i&fﬁ@é{l acgepipitie galtsthere
di sease 't hat plrem’dt mieathnr arg uestal fog peteshtingCor tesatin® infefion BYENE aky Rk € m

(acqui red- | ML S;ZI ency syndrome; AIDS) and degeneration of the
central and peri ghera nervous system This virus was previ ously known as
LAY, HTLV-111, or ARV. A comon feature of retrovirus
- BACKGROUND OF THE INVENTION
15 A retrov1rus ‘designated human 1mmunodefi01ency virus (HIV) is

- the enoloclcal agent of the complex disease that includes progressive destructlon
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 requ1red 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 nueleoprotem 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. '



20 replication is the insertion by virally-encoded integrase of proviral
DNA into the host cell genonme, a required step in HV replication in human
T-1ynphoi d and nonocytoid cells. Integration is believed to be nediated by
i ntegr aseVPA2ZBMEke steps: assenbly of a stable nucl eopr otP&THSEHMPPEX Wit h
viral DNA sequences; cleavage of two nucleotides fromthe 3'terminpogf the
i near proviral DNA; 25 covalent joining of the recessed 3' OH term ni of
the proviral DNA at a staggered cut nade at the host target site. The
fourth step in the process, repair synthesis of the resultant gap, nmay be

acconpl i shed by cellular enzynes. Nucl gotide sequencing of HIV shows the
presence of .a pol genét Fsrlmoﬁ’ﬁéh@:ps@ﬁwraé‘%ilﬁlgcompé’ﬂﬁg ﬁh‘@ﬁéﬁ aginhipjiorg)
Nat ure, 313, of3TiK ApB&AtIon sl friiae agerdinsheuennenhofmidyyndeimilades evi dence

br ot ease | THSCHRES, BETATE FObiaR o o P DI ToHa o B VERDs Cogrhy -
Sci ence, 23landlbHidrehi a8EPprotddeaminhpitbrsiductess mdinaviandinelfina@29Th851 (1987)] .
Al three en {0 j r hha. . ' i on of
v 1 VD oorapRa IR SR R IB A ARG et Bland MEASPLLARY T
antiviral corpbeatios. Whe othikiten abintegrassiin gty ansfHEY xepliepiarciatcebnisare
effective aggplsrdshic bPRnUiGR (M8 Rradf rAlsBS rBRfiof icHal BEd b kiRERS@BbinAdIC! udi ng

reverse transcriptase I nhibitors suc azi dot hym'di ne” (AZT) and

ef avi renz anlat%mﬁt:@wémilﬁthﬁ%teélfeﬁ&gth PRIFF V&W&g‘?@%ﬁéﬁ?w. The 5
conmpounds  of ink&itfnl i ¥RALY PBCIBE eniiiBitioRick BNV iafegtkdy ahdHEYrasi&catitvd i nhi bitors
of IRV replication. T@g‘atiﬂhi biti en of irétefqras'e irl?v'tro g_nd | RV
replicati®n in cells i SPerolgyMEPIgansss preg eRSHTY aﬁégrpHg "strand transfer
react.ion catal yzed by €hsnicalchbdtianiNo. 332§ rdasbsentheipreparationtdf Y-dhitfrect ed
cells. The pgakt.i gl of ol | QN | ,
specific i nh?%&%%#eibq gﬁ%@?‘%ﬁ%@%ﬂ? ﬁ@%dg I flpdcﬁg'?tlE éo%ﬁéfg"‘%@:“%tf’?’lom ng
references a##erof interest as background; Chem cal Abstracts No. 33-2525
di scl oses the preparatj)eRyaf ABstedth NP97-048296 is an abstract of Japanse Published

met byl Lot eRPDRERABAP- AL The SodrRctiiadots PEviR DERERVELT COroURihose
Publ i shed  18eraflésc altic@ieriNeaived 8R0HBEHG. bellsefud s tachyitinil rscdposdshibiss.aive
heteroey el LA AR AR R R ML LNBA o £ 3l e voel v
' isoquinoline carboxamide is specifically disclosed. _ e
WO 98/13350 discloses certain quinoline derivatives which inhibit
20 vascular endothelial growth factor. The reference also discloses certain 1,8—
| naphthryidiné dezivatives;'i.e., Examples 53 and 54 respecti'v_el'y describe pr_eparatibns
of 2-acetamido-5-(2-fluoro-5-hydroxy-4-methylanilino)-1,8-naphthyridine and '
' 2-amjno-5?(2~fluoro—5-’hydrdxy-4-rﬁethy1aniliﬁo)f1,S-naphthyxidine,, .
WO 99/32450 discloses 4-hydroxyqi1iholine—25carboxanlide
25 | derivatives which are proposed for use in treating herpes virus infections.
WO 98/11073 discloses 8-hydroxyqui_noline—’?darboxamides which are

proposed for use in treating herpes virus infections.

SUMMARY OF THE INVENTION e
30 The présent inventior is directed to novel aza- and polyaza-
“naphthalenyl carboxanﬁdes; These compounds aré useful in the inhibition of HIV
intcgrése, the preir_ention df_ infection bjr 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'opridte),

-9 .



(3,5-bis(trifluoronethyl)benzyl-1,2-dihydro-N, 2-di nmethyl-1-oxo-4-pyrrolidin
-3- isoquinoline carboxamde is speC|f|caIIy di scl osed. WO 98/ 13350
dlsclos§@”8@9$%1n qui nol i ne_derivatives which inhibit ZBCV%§QKH%W4
endothelial growh factor. The reference al so discloses certaisali8pos
napht hryi di ne derivatives; i.e., Exanples 53 and 54 respectively descrlbe
preparations of
2- acet am do- 5- (2-fl uor o- 5- hydr oxy- 4- net hyl ani | i no) - 1, 8- napht hyri di ne and
2- am no- 5- (2-fl uor o-5- hydr oxy-4- net hy). ani | i.no) - 1, 8- napht hyri di ne. WO

99/ 32450 fsaélpéiéﬂga%uﬁg% é%‘il?fbm lienty, yiistiies oF aat m?@fﬂ@@!ﬂfl%ﬁl%s whi ch
Sr e lpr opOScﬁHeIfIQTVMSESI amut/na@,ta?ﬁgn&enpeﬁ 1mmm\f\tﬁmoﬁﬁlacdrs ,afRgbiolEd %8]{ 11073

i scl oses [o nal i-n C oxa ich.-are oposed for use in
treating hé;ac ‘é Mg ?rﬁf‘éléﬁ?’on@mb%s e‘%‘ﬁﬁﬁwe e E’fﬁ% SREN9HRYS ent
i nventi on ¢iFaivmbeed t o novel aza- and pol yaza- napht hal enyl car boxani des.
These conpounds are useful in .the inhibition of HV integrase, the
prevention of infection by HV, the treatment, of infection by HIV and in
the prevention, treatmept, and delay in the‘enset: of AIDS and/or ARC,

ei ther as conpounds oR AL s phar maceut i cal! agteptrybl e salts or hydrates
931 PEY/ USDIL7 4266412 April 2005 or as

(when appropriate), -2
phar maceut i cal cOrrposi tio th ordnot in conbination with
ot her HI V/ Al DS antivirﬁ g~dnt’l -1bfecti i mmuNonodul at ors, anti biotics
or vaccines. Mire particul a Iy- a flrstcpsp of the present invention
provi des a conpound of For Ril a (I): whérein is 10 Li, (i) a single bond;
15 (u) -(CH2)1-3-, which is optionally substituted with | or 2
substituents |ndependently selected fromthe group consisting of hal ogen,
-OH, -Cl-4 alkyl, -OC_4 alkyl, -CQ2CH3, CO2CH2-phenyl, phenyl, benzyl,

-(CH2) 1- 20~Fh6r61-DCI—|(O—|) phenyl , and - CH( NH2) - phenyl ;

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(NHg)-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)



(i) -(CH2)0_1-CH=CH (CH2)-, which is optionally substituted 20 with 1 or
2 substituents independently sel ected fromthe group consisting of halogen,
-OH, -Cl-4 alkyl, and -0-Cl -4 alkyl; (iv) WO 02/30931 PCT/USQOL/ 42564 12
Apr 112005"’%&’?&% u and v are each integers having a val u@CIUSIVEIHO to 4,
provided that the sumof u +vis 1, 2, 3 or 4; or (v)a 12 April 2005
het er oat om cont ai ni ng chain which is -N( Ra) - (CH2) 1- 2-, -CHZ-OC(:(g-CHZ-, or
-CH2-C(=O)O-CH2-; Z1 is Nor CG@B; @ and B are as defined in (i) or (ii)
as follows: 10(i)@ is (1)-H, (2)-C-4 alkyl, (3)-Cl-4 fluoroalkyl,
(4)-0OCl-4 al kyl, 15(5)-0-Cl1-4 fluoroalkyl, (6)halo (7)-CN, (8)-C1-4
al kyl -ORra, (9)-(CH2)0-2C(=O Ra, 20(10 ' CRRa, (11)-(C12)0-2SRa,
(12)-N(Ra) 2, (13)-Cl-4 al kyT = (B2, - ( #-20( =0) N( Ra) 2,
25(15)-G Cl -6 al kyl-C(=O N(Ra) 2, whereiin,Gis 0, S, N( r. N(SCPRa) ,
(16) - N(Ra) - G(Ra) =0, (17)- (CH2) 1-3- N Ra) - C( Ra), =0, Fkein Yol 3B
(18)- c( o) N@ﬂa;nlqml)qymga e fifporn q\xpﬁap@wdedthat thesumofu+visl, 2,3 or
45 or

(v} a heteroatom—containing 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,
(7 CN,

(8)  -Ci4alkyl-OR®,
©  «(CH2)-2C(=O)Ra,

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,



(21).-N(Ra) SO2Ra WD 02/ 30931 PCT/ US01/ 42564 12 Apri |
(24) (25092831 (27) (28) (29) -C2-4 alkenyl, -C2-4.  PCI/USG1/42564

al kenyl - C(=0) - N(Ra) 2, - C2-3 al kynyl, -C=C- CH2N(Ra) 2

2005 5 (22) (23)
-C - C CH2CRa

C-CCH2SRa -C--C-CH2S2?Ra NRa R-N(Ra)2 Ra yN~-OH (30) NRa 1@;(83@005-' .
-N(Ra)-C1-0 al kyl -SRa, (32) -N(Ra)-Cl-4 alkyl-ORa, (33) N(Ra)-G -4

al kyl - N(Ra) 2,

al kyl - [ O(=0) 71- 2N( Ra) 2

(34)

“N(Ra)-Cl -4 al kyl - N( Ra) - ¢( Ra) =0,

(35) N(Ra)-CO 4

15 (36) -N(Ra)-Cl-4 al kyl - CCRRa, (37)

-N(Ra) (=0 N(Ra) - C1- 4 &kyl <ex-4@iepra) 2, (38) -N(Ra) C(=0)-Ci - 4

al kyl - N( 12a) 2,

10

15

20

25

30

23) -C2.4alkenyl-C(=0)-N(Ra)y,
(249) -Co3 alkynyl, '
(25) ——C=C—CH,N(R%, ,

26) —C=C—CH,0OR? ,

@7 —*CEC—_"CHZSRa,

(28) —CEC"CH2802R6"

‘ \Na N(R?),
(29) RT T
SO
N.
- "~OH
@0  NR®

(31) -N(RA)-C].4 alkyl-SRa,
(32) -N(Ra)-Cq-4 alkyl-ORa,

(33)  -N(R2)-C14 alkyl-NRa),,

(34) -N(R®)-C1.4 alkyl N(R®)-CR)=O0,

- (35)  -N(R2)-Co-4 alkyl-{C(=0)]1-2NR2)2,

(36) -N(R®)-C1-4 alkyl-CO2R2,

GBT)  NRHCEOINRA)-C14 alkyl-C(=O)NRa);

(38) -NR)C(=0)-C1-4 alkyl-NRA)2,
(39)  -N(R2)-SO2-NRa)2,

40) Rk, . |
(41) -C1.4 alkyl substituted with R,

(42)  ~C1.4 fluoroalkyl substituted with Rk,

@3) -Co_5 alkenyl-RK,

(44)  -Cp-5 alkynyl-RK,

(45) -O-Rk,

(46) -O-Ci-4 alkylRk

(47)  -S(OnRk,

(48) -S(O)-Ci-4 alkyl-RK,

(49) -O-C1.4 alkyl-ORK,

(50) -0O-Ci4 alkyl-O-C1-4 alkyl-R, -
(51)  -O-Cj4 alkyl-S(O)RK,

-5 -



(39) -N(Ra)-S02-N(Ra)2, (40) Rk 20 (41) -C1_4. alkyl substituted wth Rk,
(42) -Cl-4 fluoroal kyl substituted with Rk, (43) -C2-5 al kenyl -Rk, (44)
-C2-5 al kynyl -Rk, (45) -O Rk, 25 (46) -OCl-4 alkyl-Rk, (47) -S(On-Rk
(48) -S(On-C1-4 al kyl-Rk, (49) -OCl-4 alkYl' ORk, (50) -OC -4

al kyl -O-C1l-4 alkyl-Rk, 30 (51) -O-Cl-4 alkyl-S(OnRk, (53) -NRghrddos4
al kyl substituted with one or two Rk groups, (54) -N(Rc)-Cl-4alkyl -ORk,
(55) -C(=0-Rk, (56) -C(=ON(Ra)-Rk, (57) -N(Ra)C(=0-Rk, 15 20 (58)
C(=e)N(Ra)-C _4 alkyl-Rk, or (59) 14(Ra)-CO-4 alkyl-S(OnRk; @ is. (1)
-FlI, (2) -d-4 alkyl, (3). -Cl-4 fluoroalkyl, (4) -OCl1-4 alkyl, (5)
-0-C -4 fluoroal kyl, (6) halo. selected from-F, -, and -Br, (7) -CN,

(8) =Cl-4 alkyl - ORa, &5%(911\?(1@ﬁﬂ'&!ﬂﬁlsﬁb’ﬁﬁﬁﬂe&%%ﬁ@dﬂw@@c oupd,!)

al t'ernatively, @ and t he.carbon atons to they are -~
attached and the fuse géaé}ﬂélﬂaﬂl]@ﬂ‘r%]ﬁached t her ebetween form
‘ - (3%5) -C(zO)—Rk -

5. . (56) -CEON®Ra-RK,

o 657 -NRAC=0)RK,
(58) - -C(=O)N(RH-C1-4 alkyl-RE, or
(59) | _-N(Ra)-Co4'é11;y1LS(0)an;' |

| SN ~H; L o L
2y -Cr4alkyl, - : '

‘(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,



5- or 6-nmenbered nonocyclic:- heterocycle, wherein the heterocycle contains 1
or 2 heteroatom; sel ected fromnitrogen, oxygen and sulfur, and wherein

t he heterW&/‘F}p@9 s 25 optionally substituted with froml PETAISOLES t uent
i ndependently selected from® (1) -Cl-4 alkyl, (2) -Cl4 fluoroal kyl, (3)
-0-Cl -4 alkyl, (4) -OCl14 fluoroal kyl, 30 (5) hal o, (6) -CN, {27Aprn§§054
.alkyl--ORa, (8) -Cl1-4 alkyl-S(OnRa, (9) -Ci1-4 alkyl-N(Ra)2, -6 WO

02/ 30931 PCT/ USO\// 42564 12 April 2005 (11) -C1_4 alkyl-C(=O-NRa)2, (12).
-Cl-4 al kyl - nd. (15) -Cl_4 al kyl substituted

0Xxo, 4) -Rk,
with Rk; Q4 |s (1) H()lé)Z) &Li 1&%’&9(?0)1@(1@2» Cl-4 fluoroal kyl, (4)-0-Cl -4
al kyl, (5)-0C 1-4 fl L(Qizpaliqal_z;am@])ﬂabgasel ected from-F, -C, and -Br,
(7)-CN, 15(8)-Cl1_6 alk , (99-N(Ra)2, or (10)-Ci1-6 al kyl -N(Ra)2; .each
of Rl and R2 is indepe(fy%élentq’?gfk 20(1)-H (2)-CL 4 al kyl | |

(14) -Rk, and
5 (15} -Cj.4 alkyl substituted with Rk;
| Q4is:
1 A,
g @)  -Ci.4 alkyl,
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;

. cach of R1 and R2 is independently:
20 a -H,.
@ -Clgalkyl,
| (3] C14 ﬂuoroalkjll,
4)  -0-Cy-4 akkyl,
(5)  -0-Cj-4 fluoroalkyl,

25 N 6) -0H,
() . halo,
(8) -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,



(3)-C -4 fluoroal kyl, (4)-OCl4 alkyl, (5)-0-C -4 fluoroal kyl, 25(6)-OH,
(8)-CN, (9)-Cl-4 alkyl-OR,

(7)hal o,

(10) - ( CH2) 0- 2C( =0) Ra,

30(11) - (CH2) 0- 2COPRa, (12)-( CH2) 0- 2SRa, (13)-N(Ra)2,  (14)-d -4 al kyl
N(Ra) 2, (W8P2B®RP) 0- 2C(=0) N(Ra) 2, WD 02/ 30931 PCT/ USOL/ 42564A7USPLAEGH#| 2005

(16) -Cl-4 al kyl - N(Ra) - C( Ra) =0,

(17) -SQ2Ra, (18) -N(Ra)SO2Rayo adiitRos

-0 Cl-4 alkyl-ORa, 5 (20)
(22) -O-C2-4 allcyl-NRa)2,

-OCl-4 al kyl - SRa,
(23)

(21)
-N(Ra) - C1- 4 al kyl - SRa,
al kyl - ORa, 10 (25) -N(Ra)-Cl -4 al kyl - N(Ra) 2,

-0-Cl1- al kyl- NH CO2Ra,
(24) -N(Ra)-Cl-4

(26) -N(Ra)-Cl1-4
substituted with 1 or 2 RK
d with 1 or 2 Rk groups, 15 (30)

aroups, (3) 0 A% | BIckikINERRERRS i i h

O Rk (31) -O Cl-@7pl kgDoRe,

(34) 0-A-4 alkyl

_ (19)
5 (20)
(21)

(22)

(23)

(24)

10 (25)

. (26)

(27)

(28)
(29)

15 -~ (30)

@y -

(32)
(33)
(34

20 - (35

(36)
(37)

-0-C1-4 alkyl-ORa&, -

-0-C1.4 alkyl-SRa,

-0-C1-4 alkyl-NH-COpRa, .

-0-C2.4 alkyl-N(R2)2,

N(R2)-C].4 alkyl-SRa,

N(R2)-C{-4 alkyl-ORa,

-N(R2)-C]-4 alkyl-NR3)7, o
N(R@)-C1-4 alkyl-N(R®)-C(R8)=0,

-RK, ' _ |

_Cj4 alkyl substituted with 1 or 2 RK groups,

-C1-4 fluoroalkyl substituted with 1 or 2 RK groups, |
-ORK, =
-0-C].4 alkyl-RK,

-S(O)p-RK,:

-S(0)n-C1-4 alkyl-RK,

-0-C1.4 alkyl-ORK,
-0-C1-4 alkyl-O-C1.4 alkyl-Rk,
-0-C1-4 alkyl-S(O)gRK, or
-Co-4 alkyl-NRD)(RK);

each of R3 and R4 is independently

25 @ -H

(2)  halo,

@) -CN,

) . -OH,

()  Ci-4alkyl, ,
30 (6)  C1-4fluoroalkyl, )

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

-8-

(32) -S(On-Rk (33) -S(0)n-C -4 al kYl-Rk,
A NRasozre, -



20 (35) 0-Cl-4 alkyl-OCl 4 alkyl-Rk, (36) 0-Cl-4 alkyl-S(OnRk, or (37)
-C0-4 al kyl -N(Rb) (Rk)> 25 each of R3 and R4 is independently (1) -H (2)
hal o, - (3YOOU31 (4) . -OH (5) Cl-4 alkyl, 30 (6) Cl-4 fPUSUSBIARAE4 (7)
0-Cl-4 alkyl, (8) 0-Cl1-4 fluoroal kyl, (9) -Cl-4 alkyl-CRa, (10) Od-4
al kyl -ORa, -8 WD 02/30931 PCT/USOL/ 42564 12 April 2005 (11) -OCAsft2005 °
al kyl -SRa, (12) -O-d-4 alkyl-NHCO2 Ra, or (13) -OC24 al kyl-N(Ra)2; 10
15 R5 is (1) -H =~ (2) -Cl-4 alkyl, optionally substituted with 1 or 2
substituents independently sglecte rom hal ogen, -0-Cl-4 alkyl, -Od4
fluoroal kyl , -N Ra)z,d(md -"@céhé;ah(g)glﬁoahenyl optional |y substituted with -
from1l to 3 substitueni?®) i-0OdepardleNE-GepRgiced from hal ogen, Cl1-4 al kyl,
Cl-4 fluoroal kyl, -OC4 a N O N & luoroal kyl, -S-Cl4 al kyl, -CN,
and -OH, or (4) -01-4(%’%y|‘b%56s3t“|‘3{1%(§§) i th phenyl:

5 RS5is
O 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)g, and -CO2Ra;
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 | |
(@) - -Ci-4 alkyl'substituted with phengyl;

15 ' .
| each Ra.is independently -H or -C14 alkyl;
each Rb is independently:
@ H - ;
20 - 2) -C1-4alkyl,
(3)  -C1-4 fluoroalkyl,
@ R’
(5)  -Ci4alkyl-RK,
6)  -S(O)y-RK, or
25 7  -C=0)RK;
each RC is indcpendéntly
(1) -6, .
| 2 -Cra4alkyl, S
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;



each Ra.is independently -H or -Cl-4 alkyl; each Rb is independently: (1)
H20 (2) -C1-4 alkyl, (3) -Cl-4 fluoroal kyl, (4) -Rk, (5) -Cl-4 al kyl -RK,
(6) -S(OnRk, or 25 (7) -C(=0-Rk; each Re is independently (1) -H, (2)
-Cl-4 alkyl, 30 (3) -C-4 alkyl substituted with -N(Ra)2, or Qghp”%oé

al kyl - phenyl, wherein the phenyl is optionally substituted wit 1
substituents independently selected from hal ogen, C -4 alkyl, C-4
fluoroal kyl, -0-Cl4 alkyl, -0-C-4 fluoroalkyl, -S-C -4 al kyI , -CN, and
-OH, -9 12 April 2005 10 .15 30 each Rk is independently: (1) aryl selected
from phenyl and naphthyl, wherein aryl is unsubstituted or substituted

wWth from1l 'EF?( 5, subst | tuent s i ndependent ly selected from (a) hal ogen,

(b) Ci1-6 eek is fndependemtlyy uor oal kyl, (d) -0 Cl1-6 alkyl, -0O=C1-6
fl uor oal kyl,  pheny{y) - Sud s&e&&h‘ﬂom ﬁ@nyl e naﬁﬂtﬂyl' gdﬁein aryl is
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 - (G) -OH,

20 | ®  NRayp, |

- ’ Y] -C1-6 alkyl-N(Ra)2,
(m) -Rt, '

@ . -(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,

b)  Ciealkyl,
_ ) -0-Cpgalkyl,
30 ) (d  Ci-g fluoroalkyl, )
(e)  -0-C1-6 fluoroalkyl,
N  -CN,
. (@  phenyl, and
) -OF

~-10 -



(j) phenyloxy, unsubstituted or substituted with from1l to 3 substituents
| ndependently selected from (i) halogen, (ii) C-6 alkyl, (iii) C-6
f1 uor oal kMO VNPT (iv) -OH (k) -N(Ra)2, (1) -Cl-6 al kyl - Né®ap&ora2éa) - Rt,
(n) (CH2)0-3C(=O)N(Ra)2, and. (0). -(CH2)0-3C(=O Ra; -(2) -C3:-7 cycloal kyl,
unsubstituted or substituted with from1l to 3 substituents in@ﬁﬁmﬂ@gtly
selected from(a) halogen, (b) C-6 alkyl, (c) -OC-6 alkyl, (d) Cl-6
fluoroal kyl, (e) -OCl1-6 fluoroalkyl, (f) -CN, - (g) phenyl, and (h) -OH
- -10 WO 02/30931 PCT/USQ /42564 12 April 2005 (3) -C3_7 cycloal kyl fused
“with a phenyl ring, un&Ubsti®}feaclerlkylivsed withedhwnylhirfer onsubstttoted or

substituent sg ; f I Qn hal oge b) C1 6 alkyl,
(0)-0Clog ol I RELSREL ol fffﬁ%%b%ﬁwﬁ? TdepBhachfly 88ea Rord

" a _

halogen,
(®  Crealkyl,
5 - {©) -0-Cj_g alkyl,

(d) C1-6 fluoroalkyl,
(e -0-C1-6 fluoroalkyl,

(f -CN,and
(g -OH; |
10 (4)  a5-or 6- membered heteroaromatic ring containing from 1 to 4

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

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

6 phenyloxy, unsubstituted or substitated with from 1 to 3
_ _ substituents independently selected from: '7
25 . (i) halogen, '
' - (@) Cyp.6alkyl,
(ili) Ci-¢ fluoroalkyl, and

| (iv) -OH,
_ (&)  -NRa);, .
30 M Cieakyl-NRa)y, =
O
n 0X0,

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

-11 -



-0-d-6 fluoroalkyl, (f) -CN, and (c)-OH 10(4) a 5- or 6- nenbered

het eroaromatic ring containing from1 to 4 heteroatons independently
sel ected from oxygen, nitrogen and sul fur, wherein the heteroaromatic ring
I S unsubswowmeBedior substituted on ni trogen or carbon w t lPOIVEsw/A2%0 5
substituents independently selected from '15(a)- hal ogen, (b) CLQ?\ ﬁLiﬁ% (c)
Cl-6 fluoroalkyl, (d) -O0d-6 alkyl, (e) -Od _6. fluoroalkyl (?p enyl

(g). -S-d-6 alkyl, (h) -CN, (i) C]—I O)phenyl oxy, unsubstituted or -
substituted with from1l to 3 substituents independently selected from (i)
hal ogen, k) (ii) A-6 alkyl, (1)(iii) C1_6 fluoroalkyl, and (iv) -OH,

N(Ra) 2, -Cl1-6 al kyl - N((Bp) 2,a §49r 6- or 7- membered saturated heterocyclic ring

containing from 1 to 3 heteroatoms independently se;lectéd from oxygen, nitrogen and
sulfur, wherein the heterocyclic nng is unsubstituted or substituted with from 1 to 4
. substituents independently selected from:
5 (a) halogen,

(b) C1.6 alkyl,
(c) -0-Cjp.¢ alkyl,
(d  Cj1-6fivoroalkyl,
(é) -0-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 -



“.-“Rt, (n) o>§o, (0) -(CH2)0-3C(=0)N(Ra)2, and (p)(CH2)0-3C(=O Ra; -11 WD

02/ 30931 PCT/ USOL/ 42564 12 April 2005 10 15 20 25 30 (5) a 5- or 6- or 7-
menbered saturated heterocyclic ring containing from1l to 3 heteroatons
i ndependent|ly sel ected from oxygen, nitrogen and sulfur, whapepm bhse
heterocyclic ring is unsubstituted or substituted with froml to 4
substituents independently selected from (a) halogen, (b) Cl.6 alkyl,
(c) -O0C1 6a|ky| (d) C1- 6f|uoroalky| (e) -OC1-6 fluoroal kyl, (f)

ettt
_ -N(Ra) - um(fa@ﬁﬂ%ln@ﬁ(eﬂd&nﬂ'}‘(seﬁcﬁat from __ ' '
V (a) halogen, ‘ ‘
: ) . Ci-galkyl,
5 o : ©" -0-(31_'6 alkyl,
| "~ (d  Ci.6 fuoroalkyl,
(&) -0-C1¢ 'ﬂuoroall_cyl,_

® N,
: - ) =0,and
A (R () -OH; -

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

wherein the naphthyl or the heteromonocychc nng is unsubsututed or substituted with
15 fromlto4 substituents mdependenﬂy selected from halo gen, 0xo, C14 alkyl, and
-0-Cj-4 alkyl; and R :

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)-Cp_4 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-



(g9) N(Ra)2, (r) -(CH2)1-3N(Ra)2, (s) -(CH2)1-3-OrRa, (t) (CH2)0_3CO2Ra,

(u) -(CH2)0-3-0-(CH2)1-3-0ORa, (v) -SQ2Ra, (w) -S@2N(Ra)2, (x)

-(CH2) 0-3C(=0 Q[ CH2) 1- 2CH=CH2, (y) -Rt, (z) -(CH2)0-3C(=O R, (aa)
-N(Ra)Rt, and (bb) -(CH2)1-3Rt; or (6) an 8- to 10- rrerrbere%)gﬁh?éégai cyclic
ring containing froml to 4 heteroatons independently selecte rom
oxygen, nitrogen and sul fur, wherein the -12 12 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
alkyl, od-6 alkyl, C1_6 fluoroalkyl, -OCl-6 fluoroalkyl,. -CN =0, and
-OH, Rt is naphthyl or a 5- or 6-nenbered heterononocylic ring containing
froml to 4 nitrogen atons; wherein the heteronpbnocyclic ring is'

saturated or unsgturated; .and erej t hyl ; rononocyclic-
ring is unsubst‘ﬁ‘ﬁﬁ? Py Ogﬁ'@ﬁr?s\té%&%génvﬁobﬁﬁi@&ggoﬁx(l)ftgghezﬁfﬂtgh?{u?t uents

i nde ReRES dnouse betleeBnipband hadefigedin thx birst Gipodt ol dpytaymacedtically- CI - 4 al kyl;

and nis an integer equal to O, 1 or 2;. ey .
acceptable salt thgreof, ir(l:] 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 features of the present invention are
either further described in or will be apparent from the ensuing description, examples

and appended claims.

13a



20 or a pharmaceutically acceptable salt thereof. In a first enbodi nent,
t he conmpound of Fornula (1) may be as just defined above, except that part
(i) of the definition of 2 does not include (59) -N(Ra)-CO4
al kyl - S(OyaBR/36925 The present invention al so includes pharreEResotiszcsh
conposi tions containing a conpound of the present invention apdadmebdygds . of
preparing such- pharmaceutical conpositions- The present invention further
i ncludes nethods of treating AIDS, nethods of delaying the onset of AlDS,
met hods of preventing AIDS, 30 nethods of preventing infection by HV, and
met hods of -treating infection by I.V. Accordingly, a. second aspect of the
present i nvedETANPDOEIERIPTIONHGF AN VENTIODhposi ti on conprising a -
therapeutically effectiye am of a: nd _as_ defined in.the first
aspect . or a phar maceut AR Ave Ryt BAERE el RubRol drdkiyt 'St
phar maceut i carboxamidesof ofmule &) abeve. The3e tomppunds a@dbarfeachiticdllgspect of . -

the present j.pvemtit Nt REQUS éljﬁ?ﬂj fe Hitigsgpeutical ly effective anount
of the co‘npoﬁnoﬁas ge%si née% fljeﬁ t he ??F&seggplgig({r or a pharmaceuti Callﬁilt{il)b
iting

accept abPe salt ther eoh se¢ondepbogipet € theriaverrtion ine aprepernst offRermp
H V i nt egr asghereinOr preventing or treating infection by HYV, or for
preventing, treating or delaying the onset of AIDS in a subject in need
thereof. Qther enbodi nents, aspects and features of the present invention
are either Zlist@#y described in or will be apparent fromthe ensuing
description, exanples and appended clains. 13a WO 02/30931 PCT/ US01/ 42564
12 April. 2005 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention
i ncl udedOt heQéisa- and pol yaza- napht hal enyl carboxani des of Formula (I) .
above. These conpq ndsgand pharmaceutically acceptable salts thereof are
H V integrase i nmhjd2§| torcs?. second enbodi rent of the inventionis a
conpound of Formi¥a (1)1 Vein -

(3 -(CH2)0-2CF3,

() -0-C1-4 alkyl, .

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

(8  -(CH2)1-30Ra,
. ®  (CH2)0-2C(=0)R3, .
20 (10) -(CH2)p-2COoRa,
(11)  -(CH)0-2SR?,
(12) -NRay,
(13)  ~(CH2)1-3N(R2)2,
| (14)  ~(CH2)0-2C(=O)N(Ra)2, | . o
25 - (15) -G-(CH2)1-2-C(=0)N(RA)2, wherein G is O, S, N(R®), or N(SO9R2), -
(16)  -N(R)-C(R8)=0, | |
A7) -CHD12NRA-CR#=0, - .
(18) -CEOXNRaHCH2)1-3-[CE0)0-1-NRY2,
19y  -C(=0)-NR2)-(CH2)1-2H substituted with 1 or 2 -ORa,
30 (20) —-SOzR3, . o | |
©(21)_-NR&)SO2Ra,
(22) -CH=CH-(CH2)0.1-C(=0)-N(Ra)2,
23y ~—C=C—CHOR* -
@9 —C=C-CH,SR*

-14-



21 (s 0% 102 is (1)-H (2)-Cl-4 alkyl, (3)-(02)0-2CF3, (4)0-C-4 alkyl,

15(5)-0 (CH2) 0-2CF3, (6)halo selected from-F, -C and -Br, (7)-CN, :
(8) - ( CH2)WO3aRes31 ( 9) (CH2) 0- 2C(=0) Ra, (10) - (CH2) 0- 2C02Ra, @ﬂ:ﬂ:)us()ﬁhﬁ)sﬂ 2SRa,
© (12)-N(Ra) 2, (13) (CH2) 1-3N(Ra) 2, (14)-(CH2)0-2C(=0) N(Ra) 2,
(15)-G (CH2) 1-2- C(=O) N(Ra) 2, wherein Gis 0, S, N(Ra), or N(SCRRapril2005
(16) - N( Ra) - C( Ra) =0, (17)-(CI—|2)1-2-N(Ra)-C(Ra):O, _
(18) (=0 - N(Ra) - (CH2) 1-3 [C( =0 ]0-1-N(Ra) 2, (19)-C(=0-N(Ra)-(CH)1-2H
substituted with- 1 or 2 - 3%20 SPRa, (21), -N(Ra)SC2Ra,
(22) - CH=CH- ( CH2) Q23 C(TCS?“Q(FGW eB3)- G - ¢ CH2ORa (24) C=C- CH2SRa - 14 WO
02/ 30931PCT/ USOL/ 42564 12 gpri | 2005 (25)- C=C- CH2SC2Ra Ra (26)' ~YN\ OH NRa -
(27) - N(Ra) (CH2) 1- 4S N '
OH

@6)  NR*

(27)  -N(R2)-(CH2)1-4SR3,

(28) -NR2)-(CH2)140Ra,

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

(30) -NR2)-(CH2)1-4N(R#)-C(R3)=0,

Gl -NRH)-(CH2)0-2-[C(=0)]1-2NR2),

(32) -N(R3)-(CH2)14-CO2R2, '

(33) -NERaOC(E=ONR2)-(CH2)1 4—C(=Q)N(Ra)2,

10 G4 -NR3C(=0)-(CHz)14-NR2),
- (3%) -N(Ra)—SOQ-N(Rag, -
(36) R, Y

(37) -(CHp)1-4RK,
(33) —C=C—CHR"
15 (39) -O-RK,
 (40) -S(O)p-RK,
(41) -N(Ro)-RK, ' '
42) -N(RCS)-(CHp)1-4H substituted with ¢ one or two Rk groups,
o (43)  -N(R€)-(CH2)1-4ORK,
20 (44) -C(=0)-RK,
(45) -C(=0)N(R2)-RK,
(46) N(Ra)C(—O) Rk, or -~ g
47 (=0)N(R2)-(CH2)1_4RK; and ,
(48) -N(Ra)-S(O)an,

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-



(28) - N(Ra) - (CH2) | - 40Ra, 5(29) - N( Ra) - ( CH2) 1- 4- N( Ra) 2,
(30) - N(Ra) - (CH2) 1- 4N( Ra) - C(Ra) =O, (31)- N(Ra) - ( CH2) 0- 2- [ C(=0) 71- 2N( Ra) 2,
(32)-N(Ra) - (CH2) | - 4- CORRa, (33)- N(Ra) C(=0) N( Ra) - ( CH2) 1- 4- C(=0) N( Ra) 2,

10( 34) - NVERYPEB) - (CH2) 1- 4- N(Ra) 2, (35) - N(Ra) - SO2- N( R112, E((%l)semzam' |
(37)- (CH2) 1- 4Rk, (38)-C -C CH2Rk 15(39)-O Rk, (40)-S(O) n-Rk (443 ahk o5 Rk
(42) - N(Rc) - (CHZ)l 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(=0) - Rk, or (47) C( =0) N(Ra) - (CH ?)1-4Rk; and (48)-N(Ra)-S(O) nRk:
25 4 is -H each of |s i ndependently: (1)-H, 30(2)-Cl-4 al kyl,
(3)- (CH2) 0- 2CF3, (k- oodaﬂz)é} 3, -15 WD 02/30931 (5) -O (CH2)0-2CF3, (6)
-OH, (7) halo sel(gytedd‘ﬂom F -C and -Br, (8) -CN, '

(N halo selected from -F, -Cl and -Br,

(8 -CN,

5 9  -(CH2)1-30R2,

(10)  «(CH2)02C(=O)R2,

(1)  -(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-NR®)-CR#)=0,

(17) -SOgRa,

(18)  -NR2)SO2R2,

S & (19) -O-(CH2)1-40R%,

(20) -O-(CH2)1-4SRa, R -

(21) -O-(CH2)1-4NH-COZRE, o

(22) -O~(CH2)2-4N(Ra)2,- 1

(23) -N(R2)-(CH2)1-4SR2,

20 (24 -N(R3)-(CH2)1-40Ra,
(25) © -NR3)-(CH2)1-4NR2)2,
(26) -~N(Ra)-(CH2)14N(Ra)-C(Ra)=O,

(27) -Rk:'
| (28) -(CH2)1.4H subsmuted with 1 or 2 Rk groups,
25 (29) -O-Rk, :

(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 -



5 (9) -(CH2)1-30Ra, (10) -(CH))0-2C(=0)Ra, (11) (CHZ)O 20C02Ra, (12)
- (CH2) 0- ZSRa (313 -N(Ra)2, 10 (14) -(CH2)1-3N(Ra)2, )?
- (CH2) 0- 2¥P: Ra)2, (16) -Cl-4 alkyl-N(Ra)-C(Ra)=0, (I¥J/USeipbt (18)
-N(Ra)SO2Ra 15 (19) -O (CH2) 1-40Ra, (20) -O (CH2)1- 4SRa (21)
-0 (CH2) 1-4NH- CO2Ra,  (22) -O-(CH2)2-4N(Ra)2, (23) - N(Ra)- (CHY) AsfSh 20
(24) -N(Ra)-(CH2)1-40Ra; (25) N(Ra)-(CH2)1-4N(Ra)2, (26)
N(Ra) - (CH2) | - 4N(Ra) - C(Ra) =0, ~ (27) -Rk, (28) -(CH2)1-4H substituted with 1
or 2 Rk groups, 25 (29) -O.Rk, (30) -O(CH2)1-4Rk (31) -S(On-Rk, (32)
-S(O n-(CH2) 1- 4Rk, ( -01%042)1-40Rk 30 (34) -O (CH2) 1-4-0- (CHZ)l 4RK,
(35) . -O (CH2) 14SRK, or(2§ 36)hald s o RbB) {(Rand -Bach of R3 and R4 is
i ndependent | y PCT/ US01/,42564. 12 April 2005 -16 WD 02/ 30931 PCT/ USOL/ 42564
12 April 2005 =N -
- 4)  -OH,
5 (5) Cigalkyl,
6y  -(CH2)0-2CF3,
(7) ~O-Ci-4alkyl, 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

-17 -



(1)-H (2)halo selected from-F, -d and -Br, (3) CN, (4) CH, 5(5)C1 4

al kyl, (6)-(CH2)0-2CF3, (7)-0-Cl-4 alkyl, or (8)-Q(CH2)0-2CF3; and 10R5 is
(1)-H (2)-Cl-4 alkyl, (3)-(CH?)1-4N(Ra)2, (4)-(CH2)1-4COQ2Ra, phenyl

opti onal I'YWOs2B8it uted with froml to 3 substituents 15(5)HCTdesvemdsat |y
sel ected from hal ogen, Cl-4 al kyl, -(CH2)p- 2CF3, -0-Cl-4 al ky{z,Apsz% .
-Q(CH2) 0- 2CF3, -S-Cl14 alkyl, -CN, and -OH, or (6)-(CH2)1-4- phenyl’; 20 and
all other variables are as originally defined;, or a pharmaceuti cal | y
acceptabl e salt thereof. 25A third enbodi nent of the present invention is
conmpounds of Formula -17 WO 02/ 30931 PCT/ USO1/ 42564 12 April 2005 wherein
each of the Wherpiatsiaek of theawriahlpyis saptigindly deféapdor as defiedd indlk senonche second
enmbodi ment ; I hereof A first cl|ass of
t he pr esent %%ﬂ@%@gﬁg%hn%géﬁl %IEP%%% Ple%aﬁ f%’Lf 5 0 OH M .wherein each
of the variables is as originally defined or as defined in the preceding

embodi nents; or a pharmgmasgef{h\ép@@@ﬁﬂqha&{tﬁmqakémp&ﬁd%ﬁoﬁ%ﬁmry
conpounds of the invention include conpounds selected -

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 t he group consisting of 15

10 fro

N- (3, 5-di chl or obenzyl ) - 8- hydr oxy- |, 6- napht hyri di ne- 7- car boxani de; -

N- (2, 5- diVeBI0dB@B8ENzYl ) - 8- hydr oxy- 1, 6- napht hyri di ne- 7- car bB&aiuiSele42564

N[ (1R S)-2, 3-di hydro-1 Hinden-1-yl]-8-hydroxy-1, 6- napht hyri di ne-7-car boxam
i de; 12 Apri) 2005
N-[ 2- (3-chl orophenyl ) et hyl ] - 8- hydr oxy-1, 6- napht hyri di ne- 7- car boxam de;

N-[ 2- (2-chl orophenyl ) et hyI] 8- hydr oxy-1, 6- napht hyri di ne- 7- car boxam de;
N-[2-(1,1"-bi phen I- - eth Il 8- hydroxy- 1, 6- napht hyri di ne- 7- car boxami de;
8- hydr oxy- N-JF4114bipheyy ;aﬁweﬁxy H&h ]cy-ﬂ,%na;&;ﬂmwmﬂpaxéoﬁam:ac,boxam de; 25
8- hydr oxy- N- ( 3- phenyl propyl) 1, 6- napht hyri di ne- 7- car boxani de; '
N-(1,1 -bi phe nmet hyl ) - 8- hydr.oxy- 1, 6- napht hyri di ne-7- carboxam de; -18
WO 02/ 30931 19@0 pheng ﬁl @?aab%wﬂd@@ scarboxamide;

Z

(1, 1' - bi phenyl - 3-yl net hyI) 8- hydr oxy- 1, 6- napht hyr| d| ne 7- car boxani de

TRRAR i L R e AR Rt R A R,
N—Eegfgl( 8N[1ydr oXy- N—rret hyl - 1, 6- Rap?t hyri di nﬁ 7- ca(rj:o(r)éa? ggr boxani de: 10
g hgdr oxg N-I?% H%{a yd%%wq%étﬁhngkrﬂa#&%g@ﬁe%h% am de; _ _

8- hydr oxy- N-(1 napht hyl met hyl ) - 1, 6- napht hyri di ne- 7- car boxande; 15

N- benzyl - - r T
N (3-chl gr obenzﬁ%( ?ﬁﬁ%%i—?% napgft))r?yér ﬁﬁﬁjﬂfﬁ@eﬁ%@%&jxde

N-(4- chil robenzyl) - 8- hydroxy- 1, 6- napht hyri di ne-7- car boxam de; 20 I\/bt'hyl

(2S)- { [(8- Suwumxym(zapmap]lamym dmpﬂmyhaﬁwb@wdx]aﬁhmaﬁo }

(phenyl ) et hanoate; Eth

N-benzyl - N-[ ( 8- hydr oxy- 1 6- napht hyri di n- 7- yl ) carbonyl ] gl yci nate; 25

N- benzyl - 8- r&fhy@&ml—w((lziaphmyhahm41)6—ﬂza;ﬁrtln§&pimdﬁ4caﬁnmﬁepar boxam de;

N- (1, 2-di phenyl et hyl ) - 8- hydroxy 1, 6- napht hyri di ne-7- car boxam de; _
N (2, 3-di_hydro-| Hi nden- 2- 8- hydr oxy- 1, 6- napht hyri di ne- 7- car boxam de;
30 N berSyl TRy S vl e Gas dpedroide:

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 ani I i noet hyI) 8- hydroxy 1, 6- napht hyr| di ne- 7- car boxam de -19 WO
02/ 30931 PCT/ USQO /42564 12 Apr|I 2005
N- (2, 2-di phenyl et hyl ) - 8- hydr oxy- 1|, 6- napht hyri di ne- 7-car boxam de;
N-( 3, 3- dl‘g 98t opyl ) - 8- hydr oxy- 1, 6- napht hyri di ne- 7- car b®Canisde32564
N- (2- chl or o- 6- phenoxybenzyl ) - 8- hydroxy 1, 6- napht hyri di ne- 7- carppmmdag
Met hyl (2R)-{ [(8-hydroxy-1, 6- napht hyr i d| n-7-yl)carbonyl ] am no)
(phenyl ) et hanoat e;
8- hydroxy N-(1, 2, 3, 4-tetrahydronapht hal en-1-yl ) -1, 6- napht hyri di ne- 7- car boxa
m de; '

N-(2, 3- d| hyﬂ@%\“ﬁlﬂﬁﬂé}ﬁtﬁﬂl}y& hﬁdrﬁw)lfenwmmdynew-samammﬂdyn di ne- 7- car boxani
de; 8-hydroxy-N-(6, 7,8, 9-tetrahydro-5H benzo [a] [7]

gnﬂ%ﬁ 0)r<]y6l\l-¥+ ?%ﬁﬂ%ﬁ#@ﬁﬂ@nﬁg‘iﬁ%{‘ﬁ:qng@%fmﬂ;nﬁdbglm@d% car boxani i de

N- (2, 3-di hydro-| H i nden- 2-yl net hyi ) - 8- hydr oxy-'1, 6- napht hyri di ne- 7- car boxarn

B hydr oxi- mﬁ{?%g?l*io“%%éﬁ@ﬁ%%?&wﬁ'%@rﬂ%ﬁéiwh&y%@mfe- e

8- hydr oxyh:\l-(3 hydr oxy- 1| - phenyl pr opyl)-1, 6- naph}]hyrhdl ne-7- car boxam' ge 25
N[2-(4
B- Dyl oxy- N L LIRS el 9%@?%3{%&?]7“% %%gheﬁé}‘fq}ép SRBSean de:

30
1S) - 1- bgngr d
% g 1R§ bgnzyl Ogﬁgiﬁiﬁﬁk%ﬁ %@%@3 };1b 26 Bﬁlth %/iﬁﬂlng:ﬁng %mgagr%ggi:[nm ge

; Jj oxy- N- (2- hydr oxy- 2- phenyl et hyl ) - 1, 6- napht hyri di ne- 7- car boxam de;

- 20 V\D 02/ 3081 3-BilldtSONLiAZSET yldetApI) i8Lhy20 &@ 56—naﬁhthynd1ne-7-ca1boxazmde

S-chl oro-N- (3, 5-di chl orobenzyl ) - 8- hydr oxy- 1 napht hyri di ne-7 carboxanlde
N- (3, 5-di chl orobenzyl ) - 8- hydr oxy=5- pi pei i di n | -yl -1, 6- napht hyri di ne- 7- car bo
xami de: 8—hydroxy—N—(6 7,8,9-tetrahydro-SH-benzo[a] [7]annulen-6-ylmethyl)-1,6-

N (3, 5-di chh kﬁﬁﬁ‘ftﬁ ¥ y- 5- phenyl - 1, 6- napht hyri di ne- 7- car boxam de;
N (3, 5-dichl g[?obenzyelf ch hy roxy-5-(1Him dazol 1-yl)-1,6- napht hyr| di ne-7-
car boxafr de;

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

N-
N-

| N—(2,3-dihydro—1H—inden—2-ylmethYl)—S-hydxoxy-1,6-naph§hy1idi1}e—7¥carboxam-ide;'=r..; 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— [(IR)-1 -benzyl—Z—hydroxy@thyl]-8~hy.droxy~1 ,6—naphthyriciine-'?-carboxamidc'

?

8-hydroxy-N-(2-hydroxy-2-phenylethyl)-1,6-naphthyridine-7-carboxamide; -
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10 N-(3, 5-dichl orobenzyl) 8- hydr oxy- 5- nor phol i n- 4- yI 1, 6- napht hyri di ne- 7-
car boxam de;

- 8- hydrochf\Pz[/:tOE?ls) 3- phenyl - 2, 3-di hydro- | H-i nden- 1- yl] - 1, Berepntbyei di ne- 7
- 15 car boxam de

5- brono- N- ( 3, 5-di chl orobenzyl) 8- hydr oxy- 1, 6- napht hyri d| ne-7- C?i%gﬁ‘%ﬂsdef
N- (benzyl ) - 8- hydr oxy- 5- phenyl - 1, 6- napht hyr| di ne-7- car boxam de;

N- (2, 3-di hydro- 1H i nden- 1-yl ) - 8- hydr oxy- 5- phenyl - | , 6- napht hyri di ne- 7-

car boxam de; _

8- hydr oxy- N- (1- napht hyl net hyl') - 5- phenyl - 1, 6- napht hyri di nd- 7- car boxam de;

25

- 5-chloro-N-(3,5-dichlorobenzyl)-8-hydroxy-1,6-naphthyridine-
N- (2, 5-di chl orobenzyl) 8- hydroxyy% phyenyy 1, GHaRapﬁ/%ynrelrid?ar{léo mé%ler’boxam de;

N- (3-chl orobenzyl ) - 8- hydr oxy- 5- phenyl - 1, 6- napht hyri di ne-7-car boxam de; 30
N- [ (1'S) -2, 3- Bi-3ysdivhlobbbeng@-8 IryvikdxySs- bﬁp@ﬁ@ﬁﬁy} 3-8, 00aRRIMYial AL NeHsGaE R0 xam d

N-(3 5-di chI or obenzyl ) - 8- hydr oxy- 5- phenoxy- | , 6- napht hyri di ne- 7- car boxani de;
-21 WO 02/ 30b33, Wﬁhlbmm}d)}ﬁ%dﬁsﬁcyﬁﬁaphdnyﬂ-m%naphthyndme-’l carboxarmde,

N- (3, 5-di chl or obenzyl) 8- hydr oxy- 5- (4- net hyl pi per azi n- 1- yI) 1, 6- napht hyr| di
ne-7- carboxa

5- (4- benzyl pN r5a§1|0h1010t5¢m§y1}\18(Iydmr%mfbrrgw@mlyll )’1)81 eydptukyridineg7-napht hyrl di
ne-7- car boxedtbéimili;( 3 , 5- di chl or obenzyl) - 5-{

4-12-(fo d’ryl am no) et hyI ] p| perazin-1-yl }-8-hydroxy-1,6

napht hyr1di ne- 7- car boxam de; 10 .

N- (3, 5-di chl Hr(atﬁedmbdbiob&nimiﬂéwrcﬁy(ﬂm@mﬁhmﬁ ybma@mhgﬁalaeh yl)-1,6
napht hyri di ngg/>.cal. ‘?xam de;

N (3, 5-di chl oro%enzy ’) - 8- hydr oxy- 5- (4- pyrrolidin- 1- yl pi per|d|n 1-yl)- 1 6
napht hyri di ne- 7- car boxam de; 15

5-ani | i no- N- (3.85hir6 7 hdgyBolyy p{l vf kdi oxam de;
N (3, 5- dJ[SChl or obe)gjzr%g) SR??j[JB)b l}ﬁ ﬁlilh% noy pr o(%%l S’er{%% %qu%%"g xy-1, 6-
napht hyr i n&* Bxemifox ani de; 20
5—_bromo-N—(3,5-dich10robenzyl)—S-hydroxy-'l,6~ﬂaphthyridine—7—¢arboxamide;
' N—(benzyl)-S-hydroxy—S—phenyl-l,6—naphthyﬁdine-’?—carboxamidé;
20 _ _ At :

| 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



N- (3, 5-di chl orobenzyl )-5-f [2-(dinethylam no)ethyl]am no}-8-hydroxy-1, 6-
napht hyri di ne- 7- car boxam de;
N- (3, 5-di chl or obenzyl) - 8- hydroxy 5-[(2-nmorphol i n-4-yl ethyl)am nol-1,6- 25
napht hyr i WiOHB53923dar boxani de; - PCT/US01/42564 '
5-[ (1- benzyl pi peridi n-4-yl)am no] - N (3, 5-di chl or obenzyl ).- 8- hydqg:))(yﬂé@(@
napht hyri di ne- 7- car boxam de; 30 :
N- (3, 5-di chl orobenzyl ) -5-[[ 2- (di met hyl am no) et hyl ] (met hyl ) am no] - 8- hydroxy-
|, 6- napht hyr| d| ne- 7- car boxam de;
8- Hydr oxy-5 I sulfanyl-[1,6 napht i di ne-7-carboxylic acid 3,5- -
di chl or obenzgI gighlorobenayd)-Bhy thsdmpm:zaafi—mlmanhtmdm@%
5- benzenesul fgpylan@adiydr oxy-[ 1, 6] napht hyri di ne- 7- car boxylic acid 3, 5-
di chl orobenzyl am de; tert-butyl 1-(.7-{ [(3,5-dichlorobenzyl)am no]carbonyl
}- 8- hydroxy 1, 6- napht hyri di n-5- yl)pyrrolidin-3-yl carbamat e;
5-(3-am n0py5J(4anele;hyﬂp1 WAih=1N7 13- 63, ﬁldcdmﬂ@bb@@@m@ hydtoky dboaaphtbyGdapht hyri di
ne-7- caréboxa de trifluoroacetate; 10
N-(3 5--di“chl GF S'ﬁ) 8- hydr oxy- 5 (4H 1, 2,4-triazol-4-yl)-1,6- naphthyrldln
e-7- carboxam de;
(3, & i chl ar@bene)o 8IS Qi ooy Pk -k BedgRy 1  m
N-(3 5-di chl erpbHengiie)T-garhgxrnauds: 5- (3- hydr oxypyrrol i di n-1-y1)-1, 6-napht hyri
di ne-7- carboxam de; 20
5-[3- ac yl no rrolidin- | ] 3, 5- dlchlorobenz | ).- 8- hydr oxy-1, 6-
n aE)ht Elyrll n§ ne? SC%IE%B ﬁp%yé) -8 Jﬁyéoxy—S é -pynd1n-2—ylp1perazm~ —y?) 0- Y v
N (3, 5-di chlmphu@@ameﬁéﬁbéxmﬂayl pi perazin-1-yl)-8- hydr oxy-1, 6- napht hyrl di
ne-7- carboxam de; 25
1-(7-{[ (3, 5-di chl orobenzyl ) am no] car bonyl } - 8- hydr oxy- 1, 6- napht hyri di n- 5-
yl ) pi per azi nN¥:(3,5-dichlorobenzyl)-8-hydroxy-5-(4-pyrrolidin-1-yipiperidin-1-y1)-1,6- :
8- Hydr oxy- 5'1(%]1%&%1/7-9&8&&5&){1@3/[ )-[1, 6] napht hyri di ne-7- car-boxyl ic acid
3, 5- T . : o _

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,
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30 d| chl oro- benzyl am de

1-(7-{[ (3, 5-di chl orobenzyl ) am no] car bonyl } - 8- hydr oxy- 1, 6- napht hyri di n-5-yl)
-4-(2- ox¥WOF¥ol i di n-1-yl et hyl) pi perazi ne; -23 WO 02/ 30/31US01/42564

PCT/ US01/ 42564 12 April 2005 '

8- Hydr oxy- 5- (3- pi peri di n- 1- yI prop-1-ynyl)-[1, 6] napht hyri di ne- ylic -
acid 3,5-dichloro- benzyl am de; ngﬁﬁm

N- (3, 5-di chl or obenzyl ) - 8- hydr oxy- 5-t hi onor phol i n-4-yl -1, 6- napht hyri di ne- 7-

5 car boxam de;

5-[3-(am nocar bonyl ) pi peridin-1-yl]-N(3, 5 di chl or obenzyl ) - 8- hydr oxy-1, 6-

napht hyri di nE’oanﬁ:ﬂéﬁ@%ﬁ?] glaydrbRy ][1 ,6]naphth ndlne 7- carboxyhc a01d 3,5-

1-(7-{[(3, 5- ) ami noJ car bony 8- hydroxy-1 6- napht hyri di n-5-yl)
-4-( 2- pheny‘?&lgl %F @‘?‘éjlfl ne;
4-[(7-{[ (3, 5-di chI orobenzyl)am noj car bonyl } - 8- hydr oxy- 1, 6- napht hyri di n- 5-

I
L1 Coyor ooy olsHTHHER oPT L Aenterpbenay rmineas sk B oy o GRgebitidiging ny i
di ne- 7-car bﬂgwm n-Bry{@ytsmdites hl or obenzyl ) -5-{ [ 2- (fornyl am no) et hyl ] am no
} 8- hydr oxy-1, 6- 20 napht hyri di n-7-carboxam de; :

2-[(7-{[(3,5- d| chl or obenzyl ) am_no] car bonyl } - 8- hydr oxy- 1, 6- napht hyri di n- 5-
yl ) ami no] et herh AT Pypglidin-1-y1)-N-(3,5-dichlorobénzyl)-8-hydroxy-1, 6-naphthyridine-7-

N- (3, 5- di chl @rtdxenddd fiffofadsiasy - 5- [ (2- met hoxyet hyl ) am no] - 1, 6- napht hyri din
-7- car E@fam de; N-(3,5-dichl orobenzyl) 8- hydr oxy- 5-{

[ 2- (et thio)ethyl]amno }-1, 6- naphthyridi ne-7-carboxam de; - 30

1-{ 2- [ ( 7-{ [ (B(BSetichibmbelsaitizghydioknoHeak hapyirjar8-hylrighyaghtyrimphy-hyr i di n-5

- yl)am noj eéalay%i g‘{,r ol i dine; WD 02/30931 PCT/US01/ 42564 12 April 2005 1

N- (3, 5-di chl orobenzyl’) - 8- hydr oxy-5-pyrrolidin-1-yl-1, 6-napht hyridi ne-7-

car boxam de; : _
N-(3,5-dichiorobenzyl)-8-hydroxy-5-(1H-1,2 4-triazol-1-y1)-1,6-naphthyridine-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, 5-dichlor obenzyl ) am no] car bonyl } - 8- hydr oxy- 1, 6- napht hyri di n-5
lethyl }pyridine; 1-[3-[(7-f [(3,5-dichlorobenzyl)amn no]carbonyl
roxy-1, 6- napht hyri di-n-5- yl)am no] propyl} 1H i m dazoline; 10

(7 W{)@%(ﬁﬁdl chl or obenzyl ) ani no] car bonyl } - 8- hydr oxy- PC3/UgpHe3ayri di n-5

I ai ni no] propyl } pyrrolidine; 12 April 2005
2-am noethyl)-4-(7-{[ (3, 5-dichl orobenzyl ) am no] car bonyl } - 8- hydroxy-1, 6-

apht hyri di n-5-yl) pi perazi ne; 15

N- (3, 5-di chl or obenzyl) - 8- hydr oxy-5-[ ( 2- phenoxyethyl)anlno] 1, 6- napht hyridin
7- carboxam de;

N- (3, 5- di chl SFoBmryyHP-Eperdindxyl-mop{layyd- B@p@pm@mdmmﬂca;boycph@wd] am no} -

3- (7

1-

1

n

e-

% 6- 20 naph byiidnglirf®edzyiahtagxan de;
n-

1-

y

1-

{
no
X

}-

[ benzyl (7-{] (3, 5-di chl"or obenzyl )am noj 6ar bonyl} 8- hydr oxy-1, 6- napht hyri di
5- yl)am no] et hanani ne;

{3-[(7-{[ (35 S%Qﬂﬁrﬁbﬁﬁ?DZ&h}MM}tﬁﬂmﬁIﬁMIﬂn ﬁth@l’—@prtﬁkﬂﬁhMm hyridin-5

) am no]pro ] F pi perazine; 1.1 m xture of
(7- {[( '%’benzyl)am no] car bonyl } 78- hydr oxy- 1, 6-
naphthyrldln 5-yl)-1Himdazo[ 4, 5-b] pyri dine and 3-(7- { [(3,5 30

G o chenea i ARLAGIBRN A L Sy BRI S M . o 0o

[ 4- ( 3- et hyln@h@xnﬁmﬂ’acza@lwmmdq:, yl ) phenyl ] anino }
-1, 6- napht hyri di ne- 7- car boxam-de; -25 WO 02/ 30931 PCT/ USO01/ 42564 12 Apri I
2005 '

N- (3, 5- dilchi bfGHéha wishlerohsnrybripinplearbonyg}-§- ftyéqué[h];ﬁéﬁ’épmﬁghﬂa%&)d{@ 3-c] py

ridin-5- yl)p hbngemgxg?fpbﬁémrgl ne- 7- car boxam de; 5
N- (3, 5-di chl or obenzyl) hydr oxy-5- ({[ (2R) - 5- oxopyrrol i di n-2-yl ] met hyI}am n
0)- 1, 6- napht hyri di ne- 7- car boxam de;

N- (3, 5-di chI4}E(ﬁHé@z‘fyﬂl):h&fd:hedzpb}gmﬁo]c{att@ngﬁe@-hyd&odyhyﬁinipfﬁllryridﬁ,54 triazol -

yI ) et hyl ] a pht hyri di ne- 7- car boxam de; 10
2-(7- {[(3 5%%@’%‘%‘%@% ) am no] car bonyl } - 8- hydr oxy- 1, 6- napht hyri d| n- 5-

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;
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yl )oct ahydr opyrrol o[ 1, 2-a] pyrazi ne;

N- (3, 5-di chl orobenzyl) 8- hydr oxy-5-[4- (pyrim din- 2 yl am no) pi peridin-1-yl]-
1, 6- 15 n¥PHEAYASILdI ne- 7- car boxani de PCT/US01/42564
2-{2-[(7-{[ (3, 5-di chl orobenzyl ) am no] car bonyl } - 8- hydr oxy- 1, 6- napht hyri di n-5
- yl)(nmethyl)am no] ethyl }pyridine; 20 12 A r,|2005

N- (3, 5-di chl orobenzyl ) - 5- (di net hyl am no) - 8- hydr oxy- 1, 6- napht hyri di ne-7-

car boxam de;

8- Hydr oxy- 5- ( 3- mor phol i n rop 1l-y nag)ht hyri di ne- 7- car boxyli c
acid 3, 5-ditNt@s lﬁlélﬁabmyx fehydroxy- 5-pyrrohdm~ -y}-1,6-naphthyridine-7- .
N-(3,5-difl L@fmgﬂgd@) hydroxy 5- (et hyl sul fonyl) - 1, 6- napht hyri di ne- 7-
car boxami de; _ ' ' :
5-cyano- N- (2, 3- di met hoxybenzyl ) - 8- hydr oxy- 1, 6- napht hyri di ne- 7- car boxam de;

30 3-{2-[(7-{[(3,5- chch]orobenzyl)ammo]czubonyl} 8- hydroxy—l 6-naphthyridin-5-

N- (3, 5-di ch obe M Eédroxy 5-thien-2-yl-1, 6- napht hyr i dY I ne-7- car boxam
de; 8-hy ro }éjé’fl Ryl - [ 1, 6] napht hyr i d| ne- 7- car boxylic acid 2-

met hyl sul fanyl benzyl am de; -26 WD 02/30931 PCT/USO1/ 42564 12 April 2005

N (2.3 i et ARy ey chdMIA RN b HEBH) AU 69t SagiARAS1 o ne- 7

car boxam de;
N- (3, 5-di chIMéﬂ?{ﬂPﬁlBlﬁy@F@%@l@s[(Z hydroxyet hyl ) ani no] - 1, 6- napht hyri di n
e-7- carboxan de;

N- (3, hl d I 1,6- ht h d 7-
ca$ b 0)5< aﬂ,‘()ge OEL%F(% n{Z[EIS % dlchlo¥ lare?}z%)anung]rcgr%%n?lr? f?%)zdroxy—lnGagaphtgyrnldnll—rS]—e

N- ( 3, 5- di chlydyatesipypyl Pyhyidinesy- 5- [ (1H-im dazol 4-yl et hyI ) ami no] 1, 6-
napht hyri di ne- 7- car boxam de; :

N- (3, 5-di chl or obenzyl ) - 8- hydr oxy- 5- [ ( 3- phenyl prop- 1- y1) ani no] - 1, 6- napht hyri
di ne- 15 7- daboriaeelisl)-4-(7-{[(3,5- chchlorobenzyl)mno]carbonyl} -8-hydroxy-1, 6-

N- (3, 5-di chl 5- ( 3- nor phol i n- 4- yl | -1, 6-
s ot cnpRgRAN!S s fnfydigey-5- [ (3-rorphol T n-4-yl propyl) ani no] -

N (3, 5- dPchl or obenzyl ) - 8- hydr oxy- 5-[ 4- (pyr| di n- 2- yhnet hyl ) pi per azin-1- yI ] 1
, 6- N-(3,5-dichlorobenzyl)- 8—hydroxy—5-[(2~phenoxyethy1)ammo] 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-



napht hyr| di ne-7-car boxam de;
N-(3 5-di chl or obenzyl ) - 8- hydr oxy-5-[ ( 2- m)rpholln 4-y1-2-pyridin- 3- yI ethyl)a
m no] - 1, 6- napht hyri di ne-7-car boxam de; 25 N-(2, 3-di met hox benz %
[ 4- (di rret‘ﬁ?l“gé?%b)phenyl]thlo }- 8- hydr oxy- 1, 6- napht hyri d| i “g‘éf :t%xam de:
8- hydroxy-5 -nethyl -[1, 6] napht hyri di ne-7-carboxylic acid 12 April 2005
3, 5-di chl or o- benzyl am de; .30
8- hydr oxy-5- et hyl -[ 1, 6] napht hyi i di ne-7-carboxylic acid
4-f | uoro- benzyl am de;
5- brono- N- (4-f | uorobenzyl) - 8- hydr oxy-1, 6- napht hyri di ne=7- car boxam de; -27

WO 02/ 30931 PCT/ USOL/ 42564 12 April 2005

1- gz { [ (4- 1| ngs sheytobamdyld-tgddoanys-il;486 Tyetabydrd-Se-maprldit 3 pardinyd-) - 4-
e pi pera

[ (4-fl uor obéﬁigi%j%wwgiﬁb%ﬁ%b?x%dr oxy-1, 6- napht hyri di n-5-yl ) pi per azi ne

u
[ [2 (d| nmet hyl anl i no) - 2- oxoet hyl |-
1)

yl
fl
;5 5-
(et hy - .
16 naphthyr el ER R IR rqmlicin- 2y ety aming)- o
} - 8- hydr oxy-ho-@aphthjridipe TeanbGragiigle;N- 1- , N 10 2-, N-2- tr| met hyl et hanedi ani de
(4-fluorobenzyl)-5-(2, 6-di oxohexahydropyrl m d| n-4-yl) - 8- hydroxy
]

, 6 napthyrldlne 7- car box
5 (1) 5. 01 meuHP oSS GROSOK R ARy orpch Aghyere- LR bz ) - o
hydroxy[ 1, 6] ylnashyihind} 196-RastakRokac daib id
5y( 1- rrg'g I ]-Zﬂgad?g?gjheiahyd?%ﬂ4ﬁg§rl m di r?;(fll)]ul\?-(4 fl uor obenzyl) - 8- hydr oxy[
1,6] naphthyridine-7-carboxam de; 20
5- (3-net hyl. 2{’5{E{Bﬁxd1b]anaj1nydzyd)aﬁﬂpy]canhodﬂmﬂ mycNo((ﬁ—lfG naphtﬁyendnyﬂi) 8- hydr oxy[
1,6 napht
N-(ll fl ugrowaz%%éﬁﬁgﬁgg’?a@%mggo 1, 4-thi azepan- 7=yl ) [ 1, 6] napht hyri di ne
-7- 25 carboxani de;
N- (4-f 1 uor obﬁ;[?»sl alclﬁofﬁﬂéﬁ%)’siyﬁﬁm@ﬂ f’@(ﬁ/rﬁfﬁ‘airiz‘kdé:ﬁh%%&nzi YApt61
1, 6] napht hyr| I ne- 7- car boxXam

naphthyndme—‘?—calboxamlde

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 fw(?robenzyl) 8- hydr oxy-5- (1, 1- di oxi do- 5- oxo- 1, 4-t hi azepan- 7- yI)[l 6] -
napht hyr{ 87 #83%- car boxani de: N (4-f 1 uor obenzyl ) - 5-{ PCT/US01/42564

[ 2- (di et hyl ami no) - 2- oxoet’hyl ] sul f anyl } - 8- hydr oxy- Anril 2005

[ 1, 6] napt hyr i di ne- 7- car boxani de; -28 WD 02/ 30931 PCT/ USO1/ 42562 82905 |
2005

N- (4-fl uorobenzyl)-5-[2-(di met hyl am no) - 2- oxoet hoxy] - 8- hydr oxy- [ 1, 6] napt hyr
i di ne- 7-carboxam de; 5 N-(4-fluorobenzyl)-5-{ _ :
[ 2- (di net hyl am no) - 2- oxoet hyl ] (et hyl sul fonyl ) am no} - 8- hydroxy- [

1, 6] napt hyN- (ﬂﬁﬂﬁn&hmﬁzﬁﬁﬁd@dmxy 5- (methylsulfonyl) 1,6- naphth ridine-7-

N-(4-fl uorg[t%g%xl - 5 [ 3- (di met hyI ani no) - 3- oxopropyl | - ydroxy-[ 1, 6] napt hyr
i di ne- 7-carpoxam te; 10

N-(4-fl uorobenzyl) - 5 [ (1E) - 3- (d| rnet hyl am no) - 3- oxo- | - propenyl] - 8- hydr oxy-

[1 6] napt gl X2 ~ B
(4- f?uoliN(; gy E %&?159??@(& Y 5 [ 5 h dm}%ﬁﬂ}yqaﬂnﬁ] %ﬁmmtw lFE'I76] napt hyri
di ne 7- 1528, ar m de;

N (4-fl uorobenzyl)-5-[2-(2- oxo | -i m dazol i di nyl )et hyl ] - 8- hydr oxy-[ 1, 6] napth
yridine- 7- oxam de;

N-(4-fF1 uoﬁ)@gﬁvﬁ OI%be[“éY‘(%f ~Rysory 61(B@P§%‘PHW))%§ﬁ9Pﬁthmd1w?oxy [

1, 6] napt hyasbdisieidé- car boxam de; 5-(1, 1

-d| oxjglo-1, 2-t hi a2| nan- 2-yl ) - N-(4-fl uorobenzyl) - 8- hydr oxy-1, 6- napht hyri di ne
- 7-car boxam de;

5-(1, 1-di B&(%ﬁ)ﬁ@bmmwﬁ)tﬁrmw -3-{ (HH-tmidhzdroylethy Phohin®]-1yedr oxy- |, 6- napht hy

ridine-7 neafiBA¥AME-Aearbox
N-(4-f1 uorg[%[enzyl) 8- ﬁryé)roxy‘-S-[rret hyl (met hyi sul f onyl ) ani no] - 1, 6- napht hyr i d
i ne-7- 30 carboxam de;

5- [ acet y| (g htichridtealy M(x?afdﬁ%g@ggk%z&i g;y%“ | 1, Srimatidad di ne- 7-

car boxani Q—Cmboxg \ﬁo 02/73093 2005

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; '

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; ‘
30 - R -

8-hydroxy-5 -mcth}’l-tl,6]naphthyiidiné—7-carboxylic_ acid 4-ﬂuqro—beﬁiylénﬁde;

5-brofno—N—(4—ﬂuorobénzyl)-S—hydroxy—1,6_-naphthyridine—'7—carboxamide; |
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5- [[(d| met hyl am no) car bonyl ]
(met hyl )am no] - N- (4-fl uor obenzyl ) - 8 hydr oxy- 1, 6-
napht

apht hyri di ne- 7- car boxam de;
N- (4-f 1 uoWOIR#AeIAIL) - 6- hydr oxy- 3- met hyl - | - (2- nor phol i n- 4-vy| é’CﬂWS}u@k@ko 2, 3-
di hydro-1H pyrim do[4 5, 6-de] - 1, 6- napht hyri di ne- 5- car boxam de; 45 april2005

N- (4-fl uor obenzyl) - 8- hydr oxy- 5- th| onor pholin-4-yl-1, 6- napht hyri di ne-7-

car boxam de; 10

5- (1, 1- di oxi dot hi onor phol i n- 4 yl ) - N- (4-fl uorobenzyl ) - 8- hydr oxy-1; 6- napht hyr
i di ne- 7-carboxam de;

N-(4-f 1 uor obbhk&ﬁ(ﬁ—%ﬂ@bém?é&)ﬁmq]qﬂrhmM}HS-@ﬂW@pl pavaphihpirifingg )fl)fL 6- napht hyri
di ne-7- car gjpﬁ@ azine; :
1-(7-{[4-fl uorobenzyl )am noj car bonyl }-8-hydroxy-1, 6-napht hyri d| n-5-y| -L--
prol i nam de; '

N-(4-f1 uor obe(zyiA- fﬁofwaﬁzgmnﬁnd]aar@e;m piRriafayeiyopBafh@yAdikt 2ilpipdlazihed- 20

napht hyri.di ne- 7- car boxami
N-(4-f1 ugrobenzyl) 8- hydr oxy- 5- (2- oxoi m dazol i din-1-yi)-1, 6-napht hyrl di ne-7
car boxam de;5-p2- (kaﬂethﬂa:iﬂm@{ze:h@amyl]im&hmﬁfnnm}'—l\l\(%ﬂucwobenzyl) 8-hydroxy-

5-di net hyl - 1. in dl car boxam de; N
7-(4-11 uorobléﬁzgﬁﬁﬁ%mﬁﬁ%?oﬁp | Sopropyl :

5- et hyl - 1, 6- napht hyri di ne-5, 7- di car boxam de 30 N

7-(4-fluoro Z R -1.6- - -
5-(2- nor pholqleg @7I ?/[I(Lgﬂﬁfﬁj%gmwgﬁﬁarhgﬁyd} ¥ hydroxy 1d|6 gg?%tg acrll1 P D NV\ll) N
v

02/ 309310%PCH- @éélt}ﬂ ife 2005 N 5- [2 (d| met hyl anuno) - 2 oxoet hyl ] - N
7- (4-f1 uor obenzyl ) - 8- hydroxy N 5-net hyl -1, 6-

napht hyri di 7-di car ho

N-E)4 f%/uoroggré?l rabengy %§%%§%hﬁxwgr0fy§ngdlphﬁ %%%9@5%?2 yl) - 8- hydroxy-
[ 1, 6] napt hyfditdnapshytidirer Doarbox aigifle;

N- (4-fl uorobenzyl)-5-(1, 1-di oxi do- 5- net hyl - 4- 0X0- 1, 2, 5-t hi adi azepan- 2 -yl)-8

- hydroxy-[1, 6] nap thﬁl‘l di ne- 7- car boxam de; 10
N- ( 4- f | USr obEhbgidmehyl2, Qdmmheww—nymm@@xlbl\&(@ﬂgomhelml)a%epan 2- yI) 8-
hydroxy- . hydroxyl[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;
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[1 6] napt hyr| di ne- 7-car boxam de;

N- (4-f 1 uorobenzyl )-5-(1, 1- di oxi do- 1, 5, 2- d|th| azepan-2-yl)-8-hydroxy- [ 1, 6]

napt hyri dWR&é1/305%ar boxam de; 15 . PCT/US01/42564
N- (4-fluorobenzyl)-5-(1,1,5,5-tetraoxi do-1,5, 2-dithi azepan-2-yl) -8-hydr oxy-
[ 1, 6] napt hyri di ne- 7- car boxam de,; 12 April 2005 °

N- (4-fl uorobenzyl)-5-(1, 4-di net hyl - 7- oxo- 1, 4- di azepan-5-yl ) - 8- hydroxy-[ 1, 6]
20 napt hyri di ne- 7- car boxam de; ‘

N- (4-fl uorobenzyl)-5-(1-net hyI 7- 0x0-1, 4-di azepan-5-yl)-8-hydroxy-[1, 6] -
napt hyri di ne- 7- car boxam de; . 25

N ( 403 uor o Pn hra YhbroBedA1R% 92 ket RAERBN2 Brosiho By @Yy kL 6flpMaRiinyy | di ne
N- (4-fl uor obpéﬁif?%mﬂdfm (et hyl sul fonyl ) t hi onor phol i n-2-yl] - 8- hydr oxy-

[ 1, 6] napt hyri di ne- 7- car boxam de;

N-(4-fl uarob ( sulf n I oxi i 0 8-hydro
xy- [1, Gﬁlapﬁﬂiﬁ éﬂ%@g )cg‘itgi‘%{ cHy’ “‘&E}’)O%'P gﬁcii @@fl}ﬁ PX B@Woi'fl Apri I
2005 hydroxy-[1,6Inapthyridine-7-carboxamide; -
N- (4-fl uorobenzyl)-5-[4-(met hyl sul fonyl)-1, 1- di oxi dot hi onoi phol i n- 2- yI ]

- 8- hydr oxy 1, 6] napt hyri di ne- 7- car boxam de;
N- (4-fl uor omy@emwl)A@éﬁﬁmﬂhmmbb?w@mWﬁmfSEByCLrb))%BL,ﬁkldpthyimﬂé -

[ 1, 6] napt hyry. %ﬂ@{aﬁu& rboxam de;
N-(4-flugrobenzyl) - 5-(1, 1- di oxi do 1 2, 5-t hi adi azepan-2-yl ) - 8- hydroxy-

[1, 6] na yri di ne-7- car boxam de;

N-(4-f1 uoromﬂh&maeﬂmw@w@ %@hﬁaaglaﬁﬁ@m@wh)prépekygtmy&@xﬁ 2, 5-thi adi

azepan yl ht hyri di ne- /- car boxam de;

N- ( 4- quorobﬂéré %Hg?h?l 0% deEthyI 1, 1-di oxi do- 1, 2, 6- t hi-adi azi nan- 2yl )
-1, 6- napht hyri d| ne- 7- car boxam de; 15 N-(4 fl uorobenzyl) 8- hydr oxy- 5-
{methyl [(1 E vl |.

di ne-7-car boﬁgfs—hﬁbmlbgﬁi[@ ?%gﬁ Oi}%lﬂn%?‘ﬁy @ZE%(I%}‘I‘;{"%‘}B}&(} XAIQS}Q ro I£<ey75 {

met hyl [ (3 netexamide; m dazol - 20

4- yI ) sul fonyl ] am no} - 1, 6- napht hyri di ne- 7- car boxam de;

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

et

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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N-7-[ 4-fl uoro-2- (et hyl sul fonyl ) benzyl ] - 8- hydr oxy- N-5-, N-5-di net hyl - 1, 6-
napht hyri di ne-5, 7- di car hoxam de; 25 .

N-[ 4-fl uoro- 2- (net hyl sul fonyl ) benzyl ] - 8- hydroxy 5- (1 1- di oxi do-1, 2- th| azi na
n-2-yl)- WOA2H8Mt hyri di ne- 7= car boxami de PCT/US01/42564 -

N- (2- (et hyl sul f onyl ) benzyl ) - 5- (1, 1-di oxi do- 1, 2- t hi azi nan- 2- yl )zﬁprhy@gsoxy 1
, 6- napht hyri di ne-7- car boxam de; 30

N- (2-[ (di met hyl am nosul fonyl | - 4-fl uor obenzyl )-5-(1, 1-di oxi do- 1, 2-t hi azi nan-
2-yl)-8- hydroxy-1, 6- napht hyri di ne- 7- car boxani de; WO 02/ 30931

PCT/ USOL/ 42%%& Apr| 2005

N- (4-f 1 uoro %‘I“} eliglamiaplsrihonylitusthyPaming]l-dx GpirarelanayrShydroxy 1 6- napht hyr
i di'ne- 7- carkhpkaivridiie-rodbohatiaaceut i cal |y accept abl e salts thereof. O her
enbodi nent s of the present i nvention include the following: (a) A

phar maceuti cal conposition conprising a conpound of Formula (1) and a

phar maceut i clit(#yflmeateptdpbaiydeoxyt P meth(yd)l - (Ehﬁo@hanﬁmqeé.thylt}@Lc,mDS| tion of

(a), furtsher { v | ect fromthe group
consi st i tl’?g H%F\B/ 5?@?‘2“&?8[‘.‘ %%acgeﬁt offgaﬁﬁtt&wc{%% 1¢ Qf‘?f@l iV reverse
transcriptase inhibitors, ‘and nucl eoside H V reverse transcriptase

i nhibitors. fgl-A {.}@q) f I teqgr i ’ﬂd ject in need
t her eof whi ch_qcom??@ge atgj)rfr}i H%??r?l%gﬂ?l?h}ﬁhﬁ ﬁ u% 6g§?ph't er?ggeutl cally

effective dREIEMESe:a conpound of Formula (1). (d) A method of preventing
or treati ng i nfection by HVin a subject in need thereof which conprises

adm ni st th ica ective anount of a
conpound of n‘%@r’ﬁﬁ‘f ‘Lﬂ("&}hﬁﬂ ‘Pﬁéﬁﬂg‘g}]&f’m}" 3zyl)V§TE YEPRY-L {cnapbiysiding- of
Formul a (1) 7-sarbathde st ered in conbination with a therapeutically _
effective amount of at |east one antiviral selected fromthe group
consisting of HV protease inhibitors, non- nucleoside HV reverse
transcri pt adé#-fptnbennd)- SQM&ONMI-@WMI-BHGH@@WEM -yD+latraaptitipgridise-7-
i nhi bi tors. c(afﬁoxﬁmﬁﬂ“et hod .of preventing, treating or delaying the onset of
Al DS 25 .i_n a subj ect in need thereof which corrprl ses adm ni sterl ng to the
subj ect 13

1-(7- {[4-ﬂuorobenzy1)a1mno]carbonyl} 8-hydroxy-1, 6—naphthynd1n—5 -yl-L-

. prohnamxde

N—(4-ﬂu0robenzy1) 8- hydroxy—S (2—oxotetrahydropyr1m1d1n—1(2H)-y1) 1,6~
20 naphthyndme—']-carboxarmde :

N-(4- ﬂuorobenzy]) 8- hydroxy~5 (2-oxoimidazolidin-1 1-yD)- 16-naphthynd1ne—7-
carboxamide;

25 N-T7- (4~ﬂuorobenzy1) S-hydroxy—N 5, N 5-dimethyl-1 6—naphthynd1ne—5 7
dlcarboxannde '

N 7—(4-ﬂuorobcnzyl) 8-hydr0xy-N S-isopropyl-N 5-methyl- 1 6-naphthyndme—5 7-
dicarboxamide;

30
NT- (4-ﬂuorobenzy1) 8- hyd:oxy—N 5- (2~m0rph0hn—4—ylethyl) 1 6—naphﬂ1ynd1ne~5 7-
dlcarboxannde
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t herapeutically effective anmount of a conpound of Formula (1). (g) The

met hod of (f), wherein the conpound is admnistered in conbination with a
t her apeutWOMPY3df f ecti ve anount of at |east one antiviralPCelSscamsds from
t he group consisting of H V protease inhibitors, non-nucl eoside H YV reverse
30 transcriptase inhibitors, and nucl eoside H'V reverse 12 April 2005
transcriptase-inhibitors (h) A nmethod of inhibiting HV integrase 1n a
subject in need thereof which conprises adm nistering to the subject a

t herapeutical ly effective anount of the conposition of (a) or (b). -33 WO
02/ 30931 PCTY tida1diapstsviamnopgraxoethatisV 7+ (-fhareldner)-8thydranyeM Simethpk-1,6-
treating i nfRphih9AdN-FH-WichiboRamidb] ect in need thereof which conprises
adm nistering to the subject a therapeutically effective anmount of the
conposition of (a) or (b). (j) A method of preventing, treating or del aying
the onset ofN-4-BSordbehzylR5-$URidasitids-A-0XeeH2 5RATa0kepRICH) SAUWRESSES

adm ni stgri t]o hh}g_jrdsub' ecé a .tdhgarapeuti cally effective anount of the
conposi t on £ I(a:?; _ 1?3545_*.’“ P48t her enbodi ments of the present invention
include the followng: (k) A pharmaceutical conposition which conprises:

t he product mpj. _£onbini ng (e 1 X] n effective anmount of a
conmpound of I\ég{ %%%M% §:?§2(§IEH éﬂ %%gﬁnrr%%gﬂ 'Pég"lql’ 5“&%@%8?&"2'@5 Tier. (1) A
conbi nat i on bysepyH Litdnanthsidie: T-aarbekamidat egr ase, for treating or ,
preventing infection by HV, or for preventing, treating or delaying the
onset- of . Al which is a therapeutically effective amount of a conpound .
of For miPa (1 7-GHAECDRRES 6 LR By IH e~} & AT CSBI el ori Ry drony.

i nf ect'i on/ AllDSjdapepiidanrt7-agbatansdkect ed 15 from the group consisti.ng of

H V/ AIDS antiviral agents, immunonodulators, and anti-infective agents.
(m The conbination of (1), wherein the HV infection/AIDS treatnent agent
i s an anti viY-ed-flgedobetzyd)-J- o rdidxédgi Siipditlinzdpati2ng)-8thytiioXypr ot ease

inhibitors,: :. i .qyerse transcriptase inhibitors and -
l_[“’f'%!l'hagﬂﬁjrﬁﬂl% AarpbbnkAY P

nucl eosi de O°reverse transcriptase inhibitors. Additional enbodinments
of the ifAvention include the pharmaceutical conpositions and net hods set

forth in (aNv-(4-Tugdbye:yansl G HE O Bhihatiaps.set forthin
(K)-(m. whey %ﬁnﬁ%h@%d&%- R S N

N—(4—fluorobenzy1)-5-(1,4—dimethy1-7-oxo—1,4—diazepan-5-yl)—8—hydroxy~[1;6]3' g
20 napthyridine-7-carboxamide; | -

N-(4-fluorobenzyl)-5-(1-methyl-7-oxo-1,4-diazepan-5-yl)-8-hydroxy-[1,6]-
riapthyridine—'?—éarboxamide; ' o

- 25 N—(4-Flu0robenzy1)-5-(7;ox0-1,4~diazepan—5—y1)—8-hydroxy-[1,6]-napthyridine—7—
carboxamide ' o

N-(4-ﬂuorobenzy1)—5—[4—(mcthjlsulfonyl)thiomorpho1in—2—y1]—8—hydroxy—
[1,G]napthyridinc-’l-ca'rboxamide; ' -

30 - _
N-(4—ﬂuorobenzy1)—5-[4—(methylsulfonyl);1-oxidothiomorpholin—2~y1]~8-hydr0xy~ -
[1,6]napthyridine-7-carboxamide; ' | - o
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conpound of one of the enbodi nents, classes, or aspects of conpounds
descri bed 25 above. In all of these enbodi ments, the conpound. may :
optionally be used in the formof a pharmaceutically acceptable salt. As
used her eVR 02881t erm "C -6 al kyl™ (or "d-C6 al kyl") neaPSTViHH&ER564 or
branched chain al kyl groups having from1l to 6 carbon atons am%A&*&ﬁges
all of the hexyl alkyl and pentyl alkyl isoners as well as n-, iso-,
sec--and t-butyl, n- and 30 isopropyl, ethyl and methyl. "C -4 al kyl' means
n-, iso-, sec- and t-butyl, n- and isopropyl, ethyl and nmethyl. The term
"Co" as enployed in expressions such as "C0-6 al kyl" neans a direct

coval ent  bonb-A-EIRiabaRER)-S-ifrémethylsuoagL. dépridphiomaphpieSail s hoiroay-
certain nunpesin&fihyrdig-AaMxhfid®; cyclic group is equal to zero, it nmeans
that the ring atons -34 WO 02/ 30931 PCT/ US01/ 42564 12 April 2005 adj acent
thereto in the cyclic group are conhected directly by a bond.: For exanpl e,

when Lis ( CHR)@-fluokesiyl)-sh(20ctetyl A pe@dffirizoleaed-gl) myydrexe val ue fromoO to
4, provi g.)ed @hé:}t tthy%fﬁumé_of bod +.v is 1, 2, 3 or 4, L has the follow ng
struct ur @ whEnIRRRYTmGS(regrbogamide;,. " op) 0-7 (CH2)0_z The term "C2 5

al kenyl " (or "C2-C5 al kenyl") nmeans linear or branched chain al kenyl

o7 oupe_ e 19 A el A0 A SIS Bl 10, (e perteny

i somers as wel -k but-efy enyl-,
propenyl , 2-BsWpamiiyridinerdcabhsampide{ or vinyl ). Sinmilar ternms such as "C2_3
al kenyl" have an anal ogous neaning. The term "C2-5 al kynyl" (or "C2-C5

al kynyl ") ne | i near .or branched chajn al kynyl groups:having from2 to 5
car bon oM AR ORUSS AYGY-S (aCrARY BBy Ry} L OB St ipengs
1-butynyl, 22@HtlyehphtByriliie/Mebrbokaidepynyl, 2 propynyl, and ethynyl (or
acetylenyl). Simlar terns such as "C2_3 al kynyl". have an anal ogous
meani ng. The term " C3_7 cycl oal kyl" (or"C3-C7 cycloalkyl") neans a cyclic
ring of an alVKéfleotrhenzyd)-8-hydmxtye(6eneinylt ot -dloxodu- hi6-thi aiieeindn-21)-1,6- - _
cycl opropyl, . Qbu opentyl, cyclohexyl, or cycloheptyl). The
term"C3-6 c@%’?@gﬁ@ﬁ?ﬁé%@x@%&%’o a cyclic ring selected from cycl opropyl,
cycl obut]ﬁl, cyclopentyl, -and. I o . :

. N~(4-ﬂuorobcnzyl)—S—hydronyS-{methyl[(1—methy1—1H—in1jdaZol—4- :

yhsulfonyl]amino }-1,6-naphthyridine-7-carboxamide;

S 'N-[4—ﬂuoro—2—(methylsulfonyl)benzyl]-8-hydroxy-_5—{methyl[(l—ﬁlethyl-IHémidazol-
20 4-yDsulfonyl]lamino}-1,6-naphthyridine-7-carboxamide; -

N-7- [4—ﬂu0r0-2-(fnethjlsulfonyl)bénzyl] —8-hydro'xny—S~,Ne5-dimefhylfl ,6-
naphthyridine-5,7-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—(Z—(methy_lsulfonyl)benzyl)—ﬁ—(1,'1-dioxido-1 ,2—thiazirian~2fyl)-8-hydroxy—1 6-
naphthyridine-7-carboxamide; Rt "
30 . _ i : ' _ '
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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cycl ohexyl.” Terms such as "C3-C5 cycl oal kyl " have an anal ogous neani ng. The
term "hal ogen” (or "halo0") refers to fluorine, chlorine, bromne and

i odi ne (aeymaii vely, fluoro, chloro, bronpb, and iodo). PB&r/Th@|/osmm
"thio".(also referred to as "thi oxo") neans divalent sulfur; i . €., =S. The
term"Cl_6 hal oaI kyl" (which may alternatively be referred to BSAp n %5

hal oal kyl " or "hal ogenated O -C6 alkyl") neans a O to C6 |inear

branched al kyl group as defined above with one or nore hal ogen
substituents. The 30 term"d -4 hal oal kyl" has an anal ogous neani ng. The
term " Cl- 6 M@efwsblenzyl)Badetx ey 1 -atetieylfaoiopykplibia-3-gl) dr 6-asbhtoyritine-" O - C6
fl uoroal kyl % %ﬁbbéé#nnated Cl-C6 alkyl") nmeans a C to C6 |linear or -35
WO 02/ 30931 5 P 42564 12 April 2005 branched al kyl group as defined
above with one or nore fluorine substituents. The term"d -4 fluoroal kyl"

(or "C-C4 hhQigrRahkathicalty accbpeisle s @gkeGt - C4 al kyl ") has an” ana ogous
nmeani ng. . Represent ati ve exanpl es of suitable fluoroal kyls include the.

'series (%:HZ)O ACF3 (i.e., trifluoronethyl, 2,2,2-trifluoroethyl,

3,3,3-trifluoro-n 5 pmﬁlaﬂcmbﬁﬂﬁne)ﬁs afthé pﬁa@ﬁﬁiﬂ%ﬁnhoﬁx&lﬂd@&l@@foﬁ%%wg
2, 2-di fl uor oet hyl , ggp3tr|fluor0|

1.1, 1, 3, 3, 3- hexaf | uor s opf IPiFAmacky %éP%B%‘PBﬁ@WPHSl%@C?@P?Hma‘? " refers
to aronati chmmda(Ialaddpqnhmiaaelhmayglac@ptabr@amgstems wherein the

i ndi vi dual bc li d
At hehed o, sach. ot et ate EehREeARRISARAXRI AT, MNP Eomlt iR, oy

are 10 Hbt 1qa$ﬁqne@n1tv6ralpsn'ew9¢l fronratbmgmp conpigting @ﬁﬂh\{/pmﬁwe inhigtorss mem-

"heterocycl gy cié@mé N edbise &%nkﬁ%fa%@inlﬁlﬂiﬁ}s 39d nHELEG RCHEY k&verseOT
"het er ocycl .br oad refers to a 4- 8- menber ed nmonocyclic ri ng, 7- to

12- nenber eAHCEDEFG THIRE - system  or an 11 to 16-nmenmbered tricyclic ring

system any ri ng of whlchA:merﬁadufanﬁﬂtlmgmslaEguaadlad,suajthe@@ consi sts
of car bon'.aEh[ ? e 15 or: het.er,oat

ct ed nd S,
and wherein g}prgﬁsdadsrﬂp rﬁnghtgt&ée % §{68F1§ %Pe'é aﬁlé’r‘?ﬁf’%v%e
oxi di zelf amiOllrtt@fmCDmgwrrdbdeCEméﬁ @n may opti onal | y be quaternized. The

heterocyclic ring mi%gﬁe a%ﬂ?ﬂ@&'o%ﬁ@% ‘?fegﬁﬁéj ﬁ%é'l 1 S{lrtom

provi ded that attach resu the creation ‘b uct ure.
Wien the hetbiscsEyrgeddherpoigvhgh compasasadainistering tq the alrcm@q’@ttb@apqmﬁaeﬂx he

substi t uent éffémeaﬁloaﬁt ﬁié@ﬁﬁﬁﬂn&@fgahﬁﬁw inthe ri ng, whet her a
het er oatemor a car bon at O'ﬂle et od o%(%d) wherein the compound ofFormula (I) is 7
20  administered in combmatlon with a therapeutically effective amount of at least one
antiviral selected from the group con51st1ng of HIV protease mh1b1tors 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 (I).

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

30 transcriptase inhibitors, and nucleoside HIV reverse transcﬂptasé—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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that a stable chem cal structure resul ts. Representative exanpl es of
het erocyclics include piperidinyl, piperazinyl, azepinyl, pyrrolyl,
pyrrolidinyl, pyrazolyl, pyrazolidinyl, imdazolyl, imdazolidinyl,
triazol yIWOtdB$%z2ol yl , i m dazolinyl, pyridyl (or pyridinpcrugeyaasinyl ,

pyri mdinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, £OAprl 2005
i soxazol i di nyl, norpholinyl, thionorpholinyl, thiazolyl, thlazolldlnyl
i sot hi azolyl, quinoxazolinyl, isothiazolidinyl, quinolinyl, |squ|noI|nyI,
benzi m dazol yl, thiadazolyl, benzopyranyl, benzothiazolyl, benzoazolyl, -

furyl (or furanyl), tetrahydrofuryl (or tetrahydrofuranyl)
t et rahydr opuranyl, thi@nyl . A madthat ofgréwestipg ot tredpiganieclion bﬁﬂi‘éuﬂnaophenyl

oxadi azol vyl ,Sua{a@t Slﬂ%é@tﬁe1<§)'f%}9&?co ﬁs@@&}ﬁé%ﬁlxst t%ltﬁe% cﬂ{ﬁle}( peutical

1, 3- benzodi ox ? Representative ‘exa 0 eterocyclics H%Iude
the fol | owi rE ‘éey@rnp ith@cr@lngaosm@éﬁﬁﬁﬁ)wéfz)m yl, ini dazo[4 5- b] pyrl di nyl ,

di hydroi m dazo[ 4, 5- b] F{ﬁ i di ﬂ)ﬂlethd&’tﬁf@p%&leﬂ[iﬂg %rééhﬁg of Qélﬁ%’l'ng the jnset of (ﬁlrl?ﬁ

di hydr opyr azol o inyl, tetra ropyrazol o pyri
pyrrol of 1a]aﬁ£ﬂ>1§9'i 1H§‘|ee‘l e Y %}P&F?@éf b‘;{?faﬁtﬁ e subject a
tetrahydr opyhempe)itﬂ:aﬂy aﬂfwwaanmihtof tB&cdk@a&Eﬂicﬂﬂ&iﬂ)BQB{)USOl/ 42564 12 April

"0 ndol 1yl aut nox T IEGREPERRS ol B R s e g iong
i sochr omanyl . Repr eserfkat i va phmmbﬁsa&ommsﬁnmwhmh cematism thepdoddet t he

12 thi agi n?ﬁﬁ* C E e R AR AR O b P ook

t hi azepéﬂyl aP fﬂna(teﬁf-l p@ﬁ%ﬂtabe‘éﬁfﬂé’f nativel y naned hexahydr 0-
1, 4-thi azepi nyl ). azepgny! A@bﬁlemaabﬁ RN foPﬁfglﬂ{i?I] mv%@aﬂéa for treating
ithiaze

t h" di

o e oese b it O of Bt prevenlie dichng ar Al ina g otsée of

t hi gdl azi namyiDY, evbdch is akh&aﬁeMala;dctf&ttmaambhnt dfGy C-Hﬁg)(ilﬁﬂﬁf{?m{@ﬁ gﬂaﬂd)lcycl )e"
nd variati rRPN et er onon ic

ﬁgf ers to a Otﬂérabgﬁf ? Bl §ﬁg&ln‘8%%l°3 npgfta ocycl n?%éﬁrol r{%m\lég{rﬁeﬁmle’%t %8?&?%9&@ .

unsat ur dbed framthogrpeh cosinting of HEV/ fﬁ&&)‘mﬁwnal ageptsaiimonemodul ztorsgand -

het'er oat oms ,3gligfebetk ifpm N O and 'S, and wherein the nitrogen and sul fur
het er oat ons- may opti onaIIy be oxi dized, and the ni ti{[%en 15 het er oat om nmay

optional |y be quat er ni®dd. W%&lwwéféﬂ)cwhﬁ’fﬁ@ thefll¥dnfsctiodABAS at  any
het er oat om Qfeaﬁﬁérﬁ@@erﬂﬁ@ﬁﬂ aRlvadl StcktddTedm ahd ?&)ﬁﬁ%ﬂﬁ&é’tﬁ@ﬂf‘lﬁv glofehg. cr.eation

ST s 2I 02 Lgbggﬁé{t&%t Horne—'\nucle s1c%slw 1%21:3%5 n‘gl)l(s% tase n 1b1torQ grt]de ﬁu%ﬁe%gldc ll-ﬁ% are
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
30 isopropyl ethyl and methyl. “C1.4 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 term "heteroaromatic ring" refers to a nonocyclic heterocycle as

defi ned above which is an aromatic heterocycle. Representative exanpl es of
20 het er owOamsp93d¢s i ncl ude pyridyl, pyrrolyl, pyrazinyl, perivsediasgd,
pyridazinyl, thienyl (or thiophenyl), thiazolyl, furanyl, imdazolyl,
pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isooxazolyl, oxadi@glg}hyé%

t hi azol yl, isothiazolyl, and thiadiazolyl. Unless expressly set forth to
the contrary, an "unsaturated" ring is a partially or fully unsaturated
ring. For exanple, an "unsaturated nonocyclic C6 25 carbocycle” refers to
~ cycl ohexene, adjgeehbthercirlingmesyciin grduprare nennetled dpeahent a bonk nFérenampleo

i ncludes a coppornd of the present invention for use in'(a) ‘inhibiting H'V
prot ease, (b) preventing or treati infection by H'V, or (c) preventing,
treating or delaying the onset of DS or ARC. The present invention also
i ncludes the use of a Pz Tnvention as described 30
above as a medi canent for (a) DAt ng H V integrase, (b) preventing or
treating infection by HV, or (c) prevent| ng, treating or delaying the
onset of Al D8herinARGd v dkeaduinfrgersdsviig 4 Yaduepiras €rtd 4i progittedahat gy sunavk

S t t d,
Ytures of Eronsd, %‘?n%ﬁio@ggf?@&g%@@%#@% oy BAE s L SR A o o
2005 i ndi vi dual di astereo i with all isoneric forns
bei ng i ncluded in the pr gﬁ%ﬁ?

2invention. én any variable (e.g., Ra, Ry,
Re, Rk, etc.) occurs nore than one time in any constituent or in Formula I

Chvent on, 1 te: dert nt TiEBh “EaBBaY os S BkARL S SERRLAe R | 0°
definiti.on abraastedyhahhiengicgoipsdrving fAdrad,to Ganfhoﬂatdmmﬁncluam éft uent s
and/ or vg{i Lna S8 in stable
corrpoundI;H ?ﬁl t%%tr% "IPO%BH% ﬁ@i%ﬂ?}u}ény{ ZSD%%%HE%W% ﬁlﬁ? E substituted
or 10 subst i PipPeRying Pwpﬁrrsémnﬂ ethgny glljb’sft}’ﬂ)t el §rterm=v e)uchrw aesalkemd. and
pol y-substi t #4J.0R M¥ogthstAdmRtheSUbSt i tuent to the extent such single and .

mul tiple substltutlon che aI I d. . F a_carbocycl e or
heterocycle substitute 1%@? LCHWE s%@h‘?ﬁgﬁgead’éﬁmﬁ%@ mul tiple
substi t-uent Zbﬁﬂcﬁehehlﬁl? rrﬁqhyrgo squth fcbi@ 2&& tSQiﬁI"bdntatdrﬁs arfkd@ivad ALY of e
permtte rin ur atom s can, r exarrp e,
15 typi cﬁﬁ | ythG@e BB A WP ib Eidjﬂty ﬁ’of{) ?@f 13- S02- ).
_ propynyl, and ethynyl (or acetylenyl) S1rmlar terms such as “C2.3 alkynyl” have an o
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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- The conpounds of the present invention may be adm nistered in the form of
phar maceutically acceptable salts. The term "pharnaceutically acceptabl e
salt" -i's intended to include all acceptable salts which can be used as a
dosage fowmoee931 nodifying the solubility or hydrolysispcharsavtzsed stics
or can be used in sustained 20 rel ease or pro-drug fornulationg adil&Rs | N
the case of an acid (-COON) or al cohol 30 dosage unit fornmulations
cont ai ni ng conventional non-toxic pharnaceutically group being present,
pharmaceutical ly acceptabl e esters can be enployed, e.g. acetate, nuleate,
pi val oyl oxynet hyl , and the |ike, and those esters known in the art for

nodi fyi ng sdlraitwhed elcylogrohy dy ddfirsil sbovawith toee beioosild@inesabstisersysTia ned

rel ease or ta&ﬁ)dqtg fhfahsmakﬁ% [@PE1-TRE6 ﬂ&isff%nﬁﬁ@d P 882 iy &MY ON
may be adnministered orally, “parenterally (including subCutaneous

i nj ections, anpseNEmoUEng. | Renreasnwtive axalnplcm@ﬁsalga@mﬁbxbrqaﬂgétmpblde the i nf usi on

t echni ques) sehs qcrtgqb JCmNi.6. Pt’rﬁbﬁor@ﬁeth?!} Q@J 2-tifluiofoslied] £)8 Bbh@lubRLA er s,
adj uvants and veh| cles, The t ‘adm nistration” and variants thereof

(e.g., "AdmbiPRAests: %d“ﬂ‘éom%}i]pgtfh’d’foqthylr %a?él*ﬂ%@et{lbl 8- 3coHEbIReIseIropHe

i nvention ea[gnljmﬁhe;(@mbmm@r@w anqummal@ lLa prodrug of the conmpound to
the individual 1 n nee a co vention or

of treatne
prodrug thereof is prgm e |2}Yylc5?£9fsr1t8ﬁr%rﬁat“i/ﬁ“?’ﬁ “GREP Bf B %CYS ‘HhEBPEact i ve
agents (e. g.systems] whereih tagisdividuas edrbbefodic rhnmatﬂlmq;o]-jh\iw@ﬁexﬂ@nﬁ?/b%%l

PCT/ USGL/ 42%%(3 af né\gh t«%g%g otl[[gr%& %1 gggﬁrboﬁ‘h[)@mta n?Qf?l o%lgg ?tc ali)l%nde 'ts

variants are eac conclrre
provi si df ofHOthéﬂ@dﬁm@bﬁmmapbﬁwhtﬁuébl!lﬂ’@rlébﬂyland ot her agents The term

"conposition® is '”ter’ﬂﬁ%ﬁﬂ“f?éﬂéi@é@ﬁés(aﬁd%ﬁ’%ﬁéthe?é?ﬂ‘@ﬁékﬁés”gle{\?\ﬁ ﬁ@mf'ed

ingredients in the s 'l as_ an roduct

results, di rOécP?t?mSVCIV]nHP’fOé@tYIf?fmT t,o(ﬂﬁ GBrgb‘P?ﬁ“H?fe@ H@@E&?@Ffﬂ%% tedredi ent s

in the sgelcméml@éiecaﬁiaykﬂimngl?gysieﬁh@f ARG @b EG@idmbcﬁede@@E@lm I@ng éy@teﬁ?aﬂi t he

carrier, diluent exci

nar edi ent s T gty sty SHaraEe. ST ak R L ciop pleTUR P n

t her eof 15Ther tmrehétsdajoent selected ftam MytQ wed §, mdfvdreraia titeonitregei mdastilfur
"patient”) §8teroatoms may optionally be oxidized, and the mtrogen heteroatom may optionally

be quatermzed The heterocyclic ring may be attached at any heteroatom or carbon
atom, provided that attachment results in the creation of a stable structure. ‘When the-
heterocyclic ring 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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used herein refers to an animal,. preferably a mammal, nost preferably a
human, who has been the object of treatnent, observation or experinent.
The ter mWPHWaBSkuti cal |y ef fective anobunt" as used her ei RCHEENE4266MAt 15
anount of active conpound or: pharmaceutical agent that elicits the
bi ol ogi cal or nedicinal response in a tissue, system animl @, hiyyge that
is being sought by a researcher, veterinarian, nedical doctor orp ot her
clinician, which includes alleviation of the synptons of the di sease being
treated. Wien the active conpound (i.e., active ingredient) is
admi ni st er ecPciahydivpysalol1,2radpyrrdngleisoindolkyh éndarolyhtinddlingt; isoredolingl; edi ent 20
are to the f ] : f e conpounds of

_ c{t@f?oxﬂﬁh%é&’ﬁlgéio%ﬁg? 8f1§yﬁl{£h?$m%xg5qh%fr§gﬁ%ﬁ%anyﬂ

this invention can be adm niStere ] [ dosage range of
0.1 to 1000 ny/ kg bodyRepsesghiative cgimpleeef hetrgeayclichdspinsluds thedfollowingge r ange

is 0.1 to 20Qni@ékehoReshclivel Bahd@byrimidhydi HideEn AqEes 1.2 E‘Fagy], pr ef ﬂrgg
0ses.

dosage range.is 0.5 to 1Q0 / - weight, oral ly in divide

will be ndeafltgF’&BHgiy W@?gﬁﬁ%ﬁé&ﬁgﬂ IHGE%&I té\?é?l’aﬁﬁ erg-deftrédRedppatldosage for
any parti culliamatiatly eatmethyxdhgydual deatiagepinvh, aegapeatierpevelp vari ety of

ot abol i ¢ stantiersRaal il Pin it b e RGPS i body
wei ght, genehaf-ditarrepandbxiazdpasty] (expdbd-shnrepan vk and thimdidzaayl @tg.,on, rate
of excretiom, 7 drgaaambifation, the severity of the 30 particul ar

condition, and the host under goi ng t her apy. . The present invention is also
direct ed% o conbi nat i ore term thrtergmpnogysleddprad variasigny thersof gegsunds wi th one

or nore agentstetsiednslydifl tdiehéeRAHROCIRT) ks td AHoBCA 18R QEmPLES. For
exanple, the co unds OE. bhl S i nv%ntl on may .be effectively ~adm nistered,
whet her at | FICSUS I Bich i ST aR BFTIpse: SR PRISS L BN 02/ 30051

PCT/ US01/ 4256dmd éhdAprei dr 268 heeomtdmasdlanedirom N0 egd § v-adariukihs theof one or
nore H V/ Al LV S s iale at. i.i.nf ecti.ves... or vacci nes -
FRcdRh b e her s THBRIRR BBy B B i Sipo o |

useful for tredting H'v infe . suc ]
Tabl e 116f \helemtas3Ey ontipnaiiebe qveinizedt The heterocydjroingimapbe sthicked atvent i on

may be ef f echi Yeleyodd R ESHEA gﬁ!)nil,%r&@&g?fgﬁ?dtﬁa%lﬁéﬁt}}esﬁtgm ﬁgu‘e\éﬁ?@@&mt s of

one or nmore H V/AIDS ant.ivirals, selecte romthe group - consisting of
anpr enavi r, SEYSCECure. qReREGHLA VS x P g Blapepehetiaeydlesaey disclered @bV nosi ne
(ddl'), efavirenz, indiThveim "heddioutotiatie ringT efers Beh Wiond¥dlic neRMchaphoe,
rK:af g??\é' E I O#ﬁgﬁ%‘é‘v& Wh%hai\é%gl'grr]c?mgt‘flc%gémcz YIC?_C(?V gﬂrgs%nt(aé\;e )’(anllp?gsl q'}av-' o
20 heteroaromatics include pyridyl, pyrrolyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl
(or thiophenyl), thiazolyl, fu:rar_lj?l, imidazolyl, pyrazolyl, tn'azolyL tetrazolyl, |
oxazolyl, isooxazolyl, oxadiazo_lyl, thiazolyl, isothiazolyl, and.thiadfazolyl. |
. ' Unless‘e'xp'ressly' set folrth to the contfrary, an “uﬁsatu}rated“ ring is a
partially or fully unsaturated ring. For example, an “unsaturated monocyclic Cg
25  carbocycle” refers to cyclohexene, cyclohexadiene, and benzene. o 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 above as a medicament for (a) inhibiting HIV integrase, (b) preventing or treating
- Vinfection by HIV ,' or (c') prevenﬁng, 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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and ritonavir), zalcitabine, trizivir (abacavir, |anlibudine and

zi dovudi ne), and 10 tipranavir. It will be understood that the scope of
conbi natl of the conpounds of this i nvention with HV/ AIDS antivirals
i's not “é{}“%a the list in the preceding sentence, butPGIAEYAS:| n

princi pI e any conbination with any pharmaceutical conpositi onyugei sdest o
the treatnment of HV infection or AIDS. Wen enployed in conbination with
t he conpounds of the invention, the HHV/ AIDS antivirals and ot her 15 agents
are typically enployed in their conventional dosage ranges and reginens as
reported in Ig .SNLH i ncl udi ng t he dosages, descri bed in the Physicians'
Desk Ref er en@E!ViCUsy SRstggPmPEsyOr %Hf‘%@?rsﬂﬂh@}hlﬁﬁn%rfﬁﬁ%bﬂ%w udedén dosage
ranges for athepnpgentitventibn.t he i nvention in these combi nations are the sane
as those set forth ab Abbrewb%(eg s%aui{ n%% nst ant specification,
particularly the SERERBY YT k& Raets: %CCPB“’III“BWth@OWC =
acetyl; DBU Tﬂn&;xsalul @namumy@kn{liormu'ba nmoﬁacan?odreeforaﬂih icting and

dlethyla di U= 1,3-dinethyl-
3 45 6 pot ronvarny 5‘?’?“?8““%@fﬂﬁ@‘?%ﬁémfﬁ%ﬁm{%%s&ae@%wsﬁse EDC
=1-ethyl 3- lpéeRﬁlﬁ%rtthtsds e EvErcethtyoricinmente; AEDT Aombinations of

et hyl enedi arsussstasrf@sscssﬂ Varigbleslare pépmfssibi & '
spectronetry; = et hyl Et OAc IEreepti.%hy acetnwﬁ.ls @%ﬁﬁ 59\%, anoﬁ?‘ﬂ“ﬁ,&gbﬁ?l\/s =
fast atom bo‘?‘?ﬁ‘&?"b‘ﬂ%t high resoluti-on mass spectroscopy; FAB M5 = fast

at om bonbar dment nass ‘Epaein tSGMited" l(dQB; ami ha&@q %ﬁ @ﬁﬂsﬁftﬁﬂesépl e

hydrate HP I ce |i I'-Pr = 1 sopropyl;
= methyl Lsgk%t&[ﬂeg%ef% Rade SfSB'?P} tqf‘dﬁ or] 1S100e Hongy 24 %ﬁ‘éé&?ﬁy SHpsEEiga Py NBS =
N- br onosuc ci avavedsubsiiteent tivthe esiestinchsingaad rhmﬁple subititheed 1srm@1ﬂﬁiall§

Lemmerar o o Momel #8 biaplphDcbarbobocTE bRSUMEDAL by BhL i FlpcERen St O™
conpounds ofSuPﬁéu@tég@m‘/e'qam‘épﬂpﬁglp&@mtw fhesai ying raEqmat wotihe eaenit i ng O

the fol | ow n@emen ﬂm&@@efﬁﬁ} ﬂﬁuﬁét%ﬁﬂheassatlﬂﬁte(ﬁrﬂ b{o‘c?&&' QIPSfBIItQ&IT{ - 40
LR v R i e T

reactions, it is also mmtﬂpbendsmfrmé(pressiﬁ uﬁzfenﬁ@f MAPHe alAiEReRE S the :
el ves, S b IgaR Rl RLSLIRLLEE e bl iRl B ST
conpounds ofsalt’ 1nqqn@qq1ttp dreli§levalll dccgppable aalis whielp par enfset @s thiesfperonn faf
ordinary sk 'Ihodlfyri'né e s@lﬁhh’tf‘oﬂ HyRiRdi1y &k chiicteristics or can be used in sustained

?0 release or pro-dmg formulations. Also, i 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 sustamsd release or
| prodrug formulations. : -
25 - The compounds of the present invention may be adn:umstered orally,
‘ parenterally (including subcutaneous injections, intravenous, intramuscular,
" intrasternal injection or infusion techmques) by inhalation spray, or rectally, in
" dosage unit formulations containing conventional non-toxic pharnié.ceutical_ly—
acceptable carriers, ddjuvants and vehicles. _ :

30 The term "administration” and variants thereof (e g' , "adtmmstenng a .
compound) in reference to a compound of the 1nvcnt10n 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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foll owi ng reaction schenmes and exanples. Unless otherw se indicated, all
variables are as defined above. The conpounds of the present invention can
be prepar¥@ B403Mhe coupling of suitable (poly)azanapht hemgirusar/zssy!ic
acids (or acid derivatives such as 10 acid halides or esters) with the
appropriate amnes, as represented by the follow ng general 5132*1@;5??2'005 :
SCHEMEI Conpound | 15 Methods for coupling carboxylic acids with amnes to
form carboxam des are well known in the art. Suitable nmethods are
described, for exanple, in Jerry March, Advanced Organic Chenistry, 3rd
edition, JohAfepipryr AN adnssssatlcmo and 19 varients amrradesndsfstémt toihaude 1 can

be prepared @blﬁ}geﬂtlgﬁd hmgubﬁéd bafle b&ngbl%édx&gugg{go&ﬁggggm&[ehenS| ve

Organic Transformations, l'ishers.Inc routine
vari ati ons tR&FEof . Azanapht henyl and pol yazanapht henyl ‘car boxylic aC| ds

of formila 12 can be Treabai bniwknRihesRciesEbERsapr Al a1 et al.
Chem So 1952, 4985,

Chem Ber 1%%3? /4 tﬁ d 628 ‘?N et al
4991: an s &gr SOt BirpdIRTa e specified a‘?}o‘tﬁﬁ%ﬁf Wfb%aaxepwﬁy%msl
or routine vpirlatdsols dithetheafindirsdhehms cBmbinibg tewpedifibdisbraisitamdnexpand

upon the chedlLskty R ayed in Schene 1. In Schene 2, follow ng t he.
procedure s:sg’kéortﬁ ?‘?\ﬁté} nstein et al., J. Med. Chem 1989, 32.: 827-833,

a cyclic anhydride sudby haguiosatisabiyacesptgile’l idefdanethe catfie, Hlua® o Z3 = CH
in 2-1) can dagip Qﬁi@ﬂﬁl@twédbﬂaﬁ%rvﬁﬂmglotﬂ&ng%r&gbﬂg gsg%sﬁﬁ i Al N can

?ﬁl gg;ﬁ@hfgﬂlﬁ %‘é%omgﬂgﬁ‘lerrng ‘ggﬁd‘iﬂn ?fagycan t hen be reduced (e. é re:‘M 'ltj)ril &gBI—M
or LiBH4) to the corﬂé&pﬁiﬁd‘l‘sngjead c@homailvely rébired iRl 8: "SRENe) jed to the
e P B AT S S st Wb o
phenyl sul f ofgpbera the Bbjlect o typainznt, apsavatiorsal expatimbiatke DVF can provi de

sul fonam de 26, v eitqglh AR ARk Al elhd BARGr (P BuncAliBle TBLE

al koxi de_such as. sodi um nethoxi e bic
,a Di ecRmnfmope| ‘i’fzﬂ&fli‘f%ﬁomp@ﬁléd’ﬁPhﬁ@wpﬁwabﬁgﬁﬁlhﬂiaé@mﬁs tfechiglogioal bth aqueous

NaOH at r ef Inbdiciuillrbspahieand Hsie:, 89dtén ZankSalor hlBfn 36t s Beifdy GREPEy gOT 1 vat ed

with triphosgene, and cou led vari ety of
P gsearcher votenn V\ghczn d%ctor or other clinician, which 1ncludos alleviation

| of the symptoms of the d1sease being treated. When the actlve compound (i.e., active
mgredlent) is administered as the salt, references to the amount of actwc ingredient
20 are to the free acid or free base form of the compound | :
The compounds of this invention can be admlmstored 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 Woight orally in divided doses. It
25 will be understood that the specific dose level and froc}ucncy 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 offccuvely
: admlmstered whether at ponods of pre-exposure andfor post—exposurc in
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am nes to provide the conpounds of the invention 2-9. The starting o
anhydri des of fornula 2-1 can be prepared via nethods described in Philips
et al., Justus Liebigs Ann.. Chem 1895, 288: 2535; Benthsen et al.,

Chem Ber W@EEH93b0: 1209; Iily et al., J.Org.Chem 1964, PETBIZ&sRL35; and
20 Krapcho et al., J.Heterocycl. Chem 1993, 30: 1597-1606; or1xQuf 008
variations thereof. SCHEME2 0 Z71i iPrOH, reflux Zy - OH SON 25 2-2 U.
NaH, Zii'Zy O4d 1. Brz, PPhs. O PhO S 2-4 ?9% 2-5 H 0 Ove WO 02/30931

PCT/ USOL/ 42564 12 April 2005 Ph02S-N~-)r Ove 1 1 Z11 Z- O NaOwe Zzi 2\ IN

NaOH Z ' N "NOWw 0-0OH4 O 2-6 2-7 Schene 3 depicts an alternative
synt hesi s i %Wﬁ#@ﬁ%%@ﬁéﬁ%@vm@awts phener granene sV ABDB entivirabact i on wi th the

phenyl sul f o ﬁﬁiﬂihdﬁodlﬂat@isy&itﬁﬂfeﬂﬁyé%%r @a%bi‘ﬁbs use@ul%lot{éa‘tﬁg Iﬁ]}_ gl— fo naml dg
W in a var dpSontn fisse gerlgedingaty oof SEUESHS mrewicRbadimentcbipounds
with a vari
of the i nverbmpouriis 9>f this invention may be effectively 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,
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10 SCHENE 3 1272 Z72i 11 zv COH DEAD, PPh3 O /Me Ph02SWN Me H Ph02SI N°
/Ove Z2Z Q0 NaOWVEe u , O Z KN OYMe 0. 3-1 0 M= WD 02/ 30931
PCT/ USOL/ ¥5/30931 Aprll 2005 N Z OMe Z2'Z~ 11 N 2-7 OH 0 NacHu@maz&d 0 RS
NH U CL3rv U N Schenme 3A depicts (for a napthyridine core) a variation of
the synthesis shown in Schene 3, wherein the acid 3A-2 is reagtggosh -
ethyl 5 chloroformate to formthe m xed anhydride 3A-3, which is reduced to
al cohol 3A-4. 0 0 OXOet ref lux | -5to 10 deg C
- 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, but are not mentioned in
greater detail. Furthermore, other methods for preparing compounds of the invention
5  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 vardables
 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
10 acid halides or esters) with the appropnate amines, as represented by the following
' general scheme:

' SCHEME 1
3 1
R ]?5 X%'Y -};2
oy 5
i _-NH HO. L
R b O OH
A N 12
R* o .
RY o5 xA A
L N NN .
R 1 O OH
Compound I

15
' Methbds for couplin'g Carb_oxylic acids with amines to form carboxamides are well
known in the art. Suitable methods are described, for example, in J erry 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
20 - 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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I I 1I-3A-1 3A-20 3A-3 0, --C02Me NaBH4 OH Z2- Z7 ZIl N N S-NH O DEAD
PPh3 THE e O\ THE O IT 3A-4 SO2PhCH3 N,,,C02Me (N); O 0 3A-5 WO
02/ 30931 PCT/ USQO /42564 12 April 2005 Br 3A-7 OH OL.-, Hal ogen substituted
conpounds of the present invention can be prepared as shown in Schene 4.

The acid chloride 2-3 can be reacted with glycine 5 nethyl EStPfCPtri'Pzdﬁ‘sOVi de
the am de 4-1. Dieckmann cyclization of the ester 4-1 with a I um

al koxi de base in an al coholic solvent |ike nethanol will provide phenol

4-2. whi ch can be reacted with phosphorous oxychloride, followed by

met hanol ysis of the internedi ate phosphonate esters to provide 4-3. The
est er bond Beflimet3l.c4uste/eGleam. 1990, 43: 1175-1181; or routine variations thereof.

Schemes 2-16 below illustrate and expand upon the chennstry portrayed in Scheme I
In Schcmc 2 fo!lowmg the procedure set forth in Ornstein ef al., J.
| iMedﬁ Chem. 1989, 32 827-833,2 cychc anhydndc such as qumohmc anhydnde G.e.,
-5 Z1=72=73 = CHin 2-1) can be opened with isopropanol to provide mono acid 2-2,

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

L1.BH4) to the coxrcspondmg alcohol 2-4 which can be. convcrtcd to the

. corrcspondmcr bromide through the actlon of brommc in the presence of
; 1O 'tnphcnylphosphmc Alkylanon of the bromide with the anion of
phenylsulfonaxmdc 2-5ina polar aprotic solvent lﬂce DMF can provxde su]fonamlde
. 2-6, which can be treated with a base (e.g. alkah metal aILcJudc such as sodivm
. methomde) to provide the blcychc ester 2-7 via a Dieckmann cyclxzatlon
- Saponification of the ester (c 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 vanety of “
amines to prcmde the compounds of the invention 2-9.
. The startmg anhydndcs of formula 2—1 can be prcpared via mcthcds
described in Phlhps et al Justus LtebzgsAnn. 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 routiné 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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selectively with suitable am nes in refluxing nonpolar aromatic sol vents
(e.g., 10 benzylamne refluxed in toluene is depicted in Schene 4) to

pr ovi de thO0o PHespondi ng hal ogenat ed derivative 4-4. SCHENFAISb1@Ms4HN H N
2 Zii zZ~C 0 Z21-Z1 ZENO (*ZEN T Ol O 2-3 4-1 15 WD 02/ 30931

PCT/ USQL/ 42564 12 April 2005 OH OH O 4-2 PhQ2S,,,,---,. OV H 1NprifoghsThe
preparation of conpounds that feature additional substltuents can be

achi eved as shown in Schenme 5. Oxidation of the alcohol 2-4 with manganese
5 dioxide in an inesfn 80l ventqguch as nethylene chloride will provide

al dehyde 5-1. The adélt on ? Gignard reagents (such as phenyl nmagnesium

brom de) to al dehygg et 5-1 can occyr.zie iosel ectively to provide the

al cohol 5-2, whi ch anlthen be _df gt%d P t conmpountsObf t he
invention 5-6. 10 GN \121 Zii- I\Z}@%/ . OMe
_ 0 OH
2-6 27
' 1
RSN i. C1300(CO)OCCly, iPrNEL

3 -

2-80H 8] RB -

| R

NH

B e
: ' R1
-
' 3
: R » g N7 | lez
: o U Ia
: " L/N _ T N/,Z
, O OH
R 2-9
5 "~ 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. '

10
SCHEN.EES . |
PhO,S., OMe
LZ3 ' N
zz OH DEAD, PPh3 ZQ,Z‘ O NaOMe
3 e Ji
ZAN YMQ PhO,S. OMe 7. O_Me
N \I/
2.4 ‘ "0 34 O Me
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-NO~NECHZCI2 240NEGO—|DEADPPh30IVEPhOZS N'lK W M5-2 Oe . H
OOvw H NaOW Z3 i ~Ov 1 is POCI3 Z11 z \N N 4-3 NH2 ii. toluene refl ux
f

ir Z7'NCd OHOGONaOw O0- -Me 5-3 0 M WO 02/30931 PCT/ US01/ 42564 12
April 20080@/®9Zh Z~ N NaOH Zn Z~ N ZEN Ove Z, N/ OH 5-4 pdtr@s62:256¢PH 0 R5
NH ZI 22 Z3 12 April 2005

Z1
27 SN 4
2 A A ove ML ZFTy TN
N AN NG OH
a7y OH O N
2-80H O
Hi‘l
EDC, HOBt .
| R
R? L
- R’
BOU S
3
\ L/-N 2 N,Z
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.

o | 0O o
| iPrOH - CICO,Et Py
iPrOAc " THF I S O~ TOEt
- reflux

-5to 10 deg C N Y
O
' 3
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4 G = unsubstituted. - or substituted al kyl, carbocycle (e.g., aryl), or
heterocycle -(e.g., heteroaryl) A further synthetic route to prepare '
conpoundsWPHEBI98t e t he subject of the invention is shown pPorBshesressd. This
met hodol ogy all ows access to naphthyridine derivatives that are substituted
at the 2, 3, 4 and 5 positions. Briefly, a 2-substituted 5-hygrQxyfei di ne
derivative 6-1 can. be treated with bromne to undergo bromnation at the 6
position to afford 6-2, which can be converted to the nethoxypyridine 6-3
and then oxidized to the correspondi ng N- oxi de 6-4. The oxi de can be
nitrated to provide 6-5. ion of 6-5 with iron in thg presence of 10
ammoni um chl ori de @ epfovi aniline 6-6, whic
al pha, bet a- unsat ' ket oneNBR t he pr
catalyst like sulfuric abi \Id66 !V|a an lannid at i
6-7 can be el aborated to 'the "6-9 VI% 4 sequende o
am dation reactions. 2-S#astituted 5 hydroxypyridine derigatiges of formula
6-1 can be 15 prepared via nethods described in Sorm3at7 al ., | ect. _
Czech. Chem Commun..1949, 14: 331, 342; and Saksena et.al., Tetrahedron
Lett. 1993, 34: 3267-3270: or routine variations thereof. WO 02/30931

SCHENE 6 @ O 6-1 H[apo%en sglystl%utecp Jm}:%zungzo%_| %%re%ggtainy;ltilgnlgyno be =0 Fe NH

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.

nyl ati on and

0] : OMe ‘HN
Wiy HENW z! /\C[)]/ o
| Zél Nl | O N Zz’ o NaOMe -
Z .
i O\r/. S EaNe O\r’
. 9.3 : 4-1 )

15
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INSG 24 3. 4 1 @ Q@@ NCA COMG OF Q% 67 Q@ P(0A)2

solvent reflu RS Nc J1 N\ 0 Ov 6-8 NG JI Hy-. \\,NRO OH 6-9 [ =
(un)substituted aryl 10 Compounds of the invention that conprise an am no
substit ueM® 0380%he 5 position can be prepared in the man®EM/ESE/4F64th in
Schenmes. 7 and 8. Brom nation of the phenol 7-1 occurs regiose{egdiy®lsy -
upon treatnent with NBS in an inert solvent |ike nmethylene chloride to

afford 7-2. Reaction of this bromde with an amne at @& Ph2P( CH2) 3PPh2,
PCT/ USO1/ 42564

OH | Cl
.Z , 1
| zzl S i; POClg P SN
NN N OMe i NaOMe 2PN OMe
OH ©O | OH O
4-2

il. toluene reflux '

‘The preparation of compounds that feaiu:t_c additional substituents can
be achieved‘as shown in Scheme 5. Oxidation of the alcohol 2-4 with_manganesé
5  dioxide in an inert solvent such as methylene chloride will provide aldehyde 5-1. The
addition of Grignard reagents (such as phenyl magnesium bromide) to aldehydé 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. | |

100 SCHEME 5 _
LZL ' 1 | : '
ﬁ' Sy” TOH MnO, = - Zlgl,Z\ o G-MgBr
U AT N
2-4 O Me oo . 51 0 Me
. B . PROS. OMe
- ./21 \ . l . . 17 ’ . .
Z:Ij 3 . OH : DEAD, Ppha . Z%/Z\ G 0 NaOMe
3 .
LN OYMB PROS A~ OMe 257 O\rMe
52 0 Me . H 5 530 Me
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12 Apr|I 2005 -48 WO 02/ 30931 PCT/ USO /42564 12 Apr|I 2005 el evat ed
tenperatures in the presence of a polar solvent such as DMPU affords .
conpoundswefizsisii nvention 7-3. Simlar reaction of the bromiuderisé ( Schene
8) with a dianine such as ethylene diamne in DVF as solvent will afford
the fornylated derivative 8-1 in addition to the expected di ammg&g&gne
derivative. OOH 7-1 NBS O OH 7-3 J1 = (un)substituted aryl RP,

al kyl; al kyl substituted with, e.g., OH al koxy,” carbocycle, or :

het erocycl e; (un)substityted carbocycle, or (un)substituted heterocycle 5
SCHEME7 SCHEMES Br R5 N dZZ JAN | Z3 HN H2N Hll\l 5 N Z. Z2 . H2ZN R5 N
aZz2 N1 N-. Z3D|VI‘2 | Z3 - f O—|N&OH720822F XN

Z\N/ P OMe AN N = OH
. 5.4 OH O ~ 55 OH O
_ »
EDC, HOBt R2
5
' R
Re 1 NA
H‘l
n* G
RY S z! 3 ¥
. 515 N7 T IZ2 G = unsubstituted .
N A 7% or substituted alkyl,
R2 - ' N | carbocycle (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 |
5 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
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
10 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
15  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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OH -49 WO 02/30931 PCT/ USQL/ 42564 12 Aprll 12005 Pr eparation of aryI and
heteroaryl derivatives via palladium cross coupling of the chloride 9-1
and the requisite boronic acids are depicted in Scheme 9. SCHEME 9 1 COH O
4-3 PMBCIwWO®23G38 DVF J2-B(CGH)2 O 0 Pd(PPh3)4 | Owve J2 O ®coNsodiazses N, RS
solvent ref lux JI = (un)substituted aryl J2 = (un)substitut edgﬁhaﬁbd%

het eroaryl (Hetero)aryloxy, (hetero)arylam no, and (heteroaryl I OXY
derivatives 10 10-2, 11-2, and 12-2 respectively can be prepared as shown
in Schenes 10 to 12, which exenplify the procedure for the naphthyridine
core. The correspondi ng sul fone derivatives 12-2 can be obtai ned by
oxidation of the sulfides 12-1 with either ozone or 3-chl oroperbenzoic
acid as sho%m@geme 12. WO 02/30931 PCT/USO /42564 12 April 2005 SCHEME

10 10-1
Q Brapy )\Jg KGO, Mel )Né HzOpurea

6-1 6-2

...

-[py = pyridine]

| Q? - 2
G ® ‘ Qe |
N I HpSOuHNOy TN Fe,NH,Gl
Br Y Br = NG, - -
OMe ' . OMe
5 6-4 6-5

NaQAc, CO, MeOH.
Qs PhoP{CHy)sPPhy, -~
Pd(OAc),

solvent reflux

. J1 “H
\./N
HS

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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SCHEME 11 SCHEME 12 Br OH O 10-1 Br 1 NH2 DW J2-SH / Et NO—lO.-lO-Z

HNi 3" HN, HNdt Nelevated Jt N~J Ntemp N OOH 10-1 OOH 12-2 O H
12-1 10 Pwepaedsion of conpounds of the invention substit wicatseifzsan
acetyl ene can be prepared according to Schene 13, which exenplifies the
procedure for the naphthyridine core. Follow ng protection of,thgJoe6i de
13-2 as its benzoate 13-3, the acetylenic group (for exanple propynol) can
be appended by enploying a -51 WO 02/30931 | suitable palladiumcatalyst in
t he presence of copper iodide. Amnolysis of the ester 13-4 will afford
the am de 13lévakid thmperatoed it dlrd prdeprovee polensadfent kechoms TR Eaffsder .

compounds of the invention 7-3. Similar reaction of the bromide 7-2 (Scheme 8) with _
a diamine such as ethylene 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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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 shows 't hat
t he prepﬁv@tmn of 5the nitrile derivative 16-2 can be achieved via a
pal | adi unW83¢A¥¥2ed cyanation of the iodide 13-4. SCHEME PCI/USOUGH6O 13- 1
Q/0 O Pd(PPh3)2CI 2, Cul, NEt3 DME PCT/ USQ /42564 12 April 200&RyivHo8z 20,
Cs2C83 K~ ~Ove DVF OHO 13-2 "N/ OVe OH 13-3 |. NaCH H. Tri phosgene,
Ni Pr2Et [Bz = benzoyl] WD 02/30931 PCT/USQO /42564 12 April 2005 SCHEME 14
-R5 AM = acyclyl-, cyclyl-, or heterocyclyl-amino OH O 14-2 WD 02/30931
SCHEME 15 13-4 N . e

Preparation of aryl and heteroaryl derivatives via palladium cross

- coupling of the chloride 9-1 and the requisite boronic acids are depicted in Scheme 9.

SCHEME 9
' Cl
: 1
7! . ' Z Z\ ~N .
_ zél NN PMBGI, Cs,004 z A_ome I*BOH)
AN : .
SN M owr o 0O PA(PPhg)s
OH O - 91
4-3
5 S - OMe
H : J2
zZji INNgs 7! |
2o A A ome —— BTSN R
- o , 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 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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OHOOhOO0 15-2 SCHEME 16 15-1 CN 13-4 16-1 CN OH O 16-2 PCT/ US01/ 42564
12 April @@(35,3-93 4 WD 02/30931 PCT/USQ /42',-)64 12 April 2005 Preparation
of compounds of the invention substituted with a sulfonaffd&/SeH#pe
prepared according to Scheme' 17, which exenplifies the procedure for the
napht hyri dine core. The preparation includes hal ogenation of afp ag kods

8- hydr oxy- napht hyri di ne carboxylate (17-1) with a hal ogenati on agent such
as 5 N-bronosuccinimde, coupling the hal ogenated ester (17-2) with

substi tut eddSQfI-IEM@SHﬁS“ tuted benzyl am ne, and then condensing the

5- hal o- 8- hydr oXy-"nap ttéyri di ne carboxam de (17-3) with a sul fonam de
(17-4) at elevated tengerature (e.g., aQout 120 Q) i he presence of a
copper pronoter ( qpper (1) oxide){to afford theT desired

sul f onam donapht h | OR' hal ogenating
agent (e.g., NBS) > Hyrhatogen te—g, -F0r B (f¢. g1 nethyl),
hal oal kyl (CF3), -O alkylo(OCH3), é@%f“q%’l R&‘IPU( S2 . ™= 0-5

10-1

SCHEME 11

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

-51-



WD 02/30931 | Ni 17-3 OH 0 Hal Cu20, pyridine PCT/US01/42564 12 Apri
2005 R'HN- 17-4 [Hal = halogen; e.g., Br) Rv-NISQ2Rw | LN H N OH O 17-5
(R*)k R= Hor alkyl (e.g., nethyl) R" = alkyl Alternatively, R" and R'
t oget her WPHR3#HE - NSO2- noiety to which they are attach®§TEOMiz64ul t am
of formula: / 0-2 1S N In the processes for preparing conpoungsi odost he
present invention set 5 forth in the foregoing schenes, functional groups
in-various noieties and substituents may be sensitive or reactive under .the
reaction conditions enployed and/or in the presence of. the reagents

enpl oyed. Such sensjitjivity/reactivity can_ interfere with the progress of
the desired SPéat¢ pakadign caiglyseiniifepigheaic O FORpRes 1osids. rAminglsthritthe exter

possi bly evgn pileetforighé hisideA3ERwitR BonAGieA dBSolectibl oY bEScRRCRESAr Yy Or
desirable to .protect. 10 sensjtive or I‘E%;tl e groups..on any of ‘t“l{;e

mol ecul es coﬂgeé?zﬁ hepsierdSrt et e momBertediohe gugesphndiag prInsand sukens i onal

protecting gedvgives asshovasintSehsedbsand b dSeliemePrOshRek itve tHe e atioh & gani ¢
Chemi stry, Gl niturE-divi¥E M6 o MRSLES A ﬂ'a?lzlaium catalyzed cyanation of the

iodide 13-4.
SCHEME 13
i XN NIS Bz,0, Cs,C0;5
'N/. P OMe OMe  DMF
OH O ' b |
131 [BZ = benzoyl]
10
I
XN - '
l =
NP OMe OH
0.0 O Pd(PPhg),Clo,
* Cul, NEtg,DMF
13-3 i3.4
i. NaOH

ii. Triphosgene, NiPrzEt
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and in TW Geene & P.GM Wts, Protective Goups in Oganic Synthesis,
John Wl\W) & Sons, 1991. The protecting groups may be renoved at a

conveni enY Y8 Msequent stage using nethods known in t he P&A{US01/42564
Alternatively the interfering group can be introduced into the nol ecul e
subsequent to the reaction step of: concern. For exanple, if omzAmil200% e of
the substituents RI, R2, R3, and R4 in conpound 1-1 can interfere with the
coupling reaction between conpounds 1-1 and 1-2 of Schene 1, the

substi t uent §¢§%L‘ECN porated into the nolecule in a post-coupling step
to afford 20 I HV\AD 02/ 30931 PCT/ US01/ 42564 12 April 2005 The

foll ow ng exanpl es ser 8 only to illustrate thecHpaention and its

practice. The exanpleg, are not to be construed gs limtations on the scope
or spirit of the inv hti on. BEXMELREL, CHCl,
5-(1, 1-di oxi do- 1, 2- t hijazi nan- 2- yl s N- (4-f | uor obgnzyl ) - 8- hydr oxy-1, 6- napht hy
ridi ne- 7-carbox Q Step 12 i - {

[ Met hoxycar bonyl neet Lt olagan( - amsul fonylk) - :
ami nol - et hyl } - pyridi carboxylic acid i gbprop ester / CH3 | sopropyl
3- (hydr oxymet hyl ) p9& i€ ne32- car boxyl ate, (20, g9 1.®2 nol; /prepared as in

P. Ornstein et. al. J. Med. Chem 1989, 32, 8 nmet hyl ['(4 15
met hyl phenyl ) sul f opgI™Y, gl yci nate (249g, 1.02 gbbty, and tri ﬁenﬂ phosphi ne
(4039, 1.5 nol) werelldissolved in dry THE (BOO® ni4Tand’ cootedRPo OC under

nitrogen. The diett 1.5 mol) was
dissolved in dry THE (250 nlL) and placed in a 500 nLy/addition funnel. The
DEAD was added dropwi se over 1 hour. The ice baypawps renoved and the
reaction was allowed to warmslowy to 20 room fjenperature. After 2 hours,
the reaction was checked by HPLC and sone gl ychnate remai ned. Mre
starting reagent s| WL ac@gdaedaand: tjhe reaction s left to stir at room
tenperature. - After 3Gefbrétycjitmidedcti on wa gd ggain and a very -57 WO
02/ 30931 PCT/ USQOLf 42564
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12 April 2005 small anmount of the glycinate remaining. The reaction m xture
was concentrated down to a.reddish-orange oil that was carried onto the
next step. Step 2: Preparation of nmethyl

8- hydr oxywa 0%3e9apht hyri di ne-7- car boxylate OCH3 OH O 3- { PCT/US01/42564

[ Met hoxycar bonyl met hyl - (t ol uene-4-sul fonyl ) -am no] -nmethyl } - 12 April 2005

pyri di ne-2-carboxylic acid isopropyl ester (1.02 nol) was dissolved in dry
nmet hanol  (4000mL) and cooled to OC under nitrogen. Then via addition
funnel, sodium nethoxide (137.8g, 2.5 nol) was added slowy to avoid any.
exotherm The reaction 10 was stirred at zero degrees, and checked by HPLC
after 1.5 hd¢BEdIIMNas found to be conpleted. The solvent was renoved in
vacuo to obtain a reddi sh-orange oil, which was qar®itioned between water
(1L) and ethyl acetat@H(1L). The organic layer Sxgalck extracted with
sat urat ed sodi um bi clar bonate sol ution. The pH of [he aqueous |ayer was

adj usted to 7, and ﬂre | ayer ed at t s pH while extracting
wi th 15 net hyl ene chf ori de. ngabggéhh%b3ayer masldrled wi th Na2SO4,
filtered, and t Lvent whsKeEoved in v ppbtain_a tan solid. The
solid was diss |ve i1} hot ®Chyl—acetare, hd { he |sol %fon was/filtered
while hot to fily€& ingorgbl e mat er raf. b Guct ecipitated
upon cooling. Thg prgcigitate. §as then filtered @ndcdried in/a vacuum
oven. The filtrat&ywas recrydtHi91%ed by conceniTating the filtrate and
redi ssol ving the ulting solid in a nininmal gh wledg
chl.oride. Suffici ethyl acetate was added t Id?Tbnﬂélightly
cl oudy, after t he solution was boiled tT vol une, cool ed,
and the resultjﬁgﬁcrystals were filtered out, and drieddn a vacuun1oven;.
1H NMR ( CDC13, Miz) S 11.794 (5H,s), 9.2 (TH dd, J= 1.7 and 6. 1Hz),

25 (1H,s), 8.3 (1H,dd, J=-1.5 and 9.7 Hz), 7.7 (1HD do, J= 4.2 and 12. 4
Hz), 4.1 (3H,s) PPMES M5 exact nmass cal cul ated f
(M), found 205.1. Step 3: Preparation of nethyl
5- br ono- 8- hydr oxy- 1, 6- napht hyri di.ne-7- 30 carboxthte -58 WD 02/30931
PCT/ USA / 42564 12 Aprll 2005 ' Br ‘

SCHEME 16

13-4 e 161
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NBS OCH3 OH O OH O To a solution of nethyl | -
8- hydr oxX Y, 67 ht hyri di ne-7- car boxyl ate from Step 2 (5.0g, 24.49 mol) -
in CI—IZClngjl{}g'SQ%E) at roomtenperature was added N-brono8GEAiSHIMSHe
(4.36g, 24.49 mmol). The reaction was stirred for lhr. The 5 solids were
collected by filtration and dried in vacuo to afford the titl elxAmpzogad as
an off white solid. FAB M5 calcd for C 10H7Br N202 283 (M+), found 283.
Step 4: 5-brono- N (4-fluorobenzyl)-8-hydroxy-1, 6-napht hyri di ne-7- 10

car boxam de OCH3 refl O A slurry of the esier from Step 3(0. 50g,
0.177 mol) and 4- fl %?E%%h?%ﬁ%lﬁgur(#.oﬁ nvenign tyted withgt yene (2 ni)
wer e heat ed s#tfopaspide raif bg prepoedcsordipg to Sdehienty, tichaxeibERREHat ur e, t he

Itin ' 5o | i.on.and d wit h_met hanol
(5°n) and BLoSRuneE Sep R vort 2 Tht bichBlakBR el RSB Rlleh B fbound as
a white sol i3kl Brrydpaeye 3ridipe gy ylgted12:0) (i, 2 kblogbndtih dgeht su8h 56 ( 1H,

d, J=8.4bz) N§ itdmind., ‘ T - . 7,39 (2H, -,
) rokfosubditdmif, codplhf tﬁéhhlogéjigte%i‘%%e? (PE—% \ggl?f Eﬂ%}xwg% & ij f or m _

Zs'r (c):zal(ﬁ%&éoté‘ﬁs‘é’;gf“?{@wmd@@g@@@ﬁ%@?15- 18ciseiteap sephthyHalingpr | |

2005 Step 5:carboxamide (17-3) with a sulfonamide (17-4) at elevated temperat

ure (e.g., about
5- (1, 1- di oxidgody 2-4 hi azinanz2-yl)-N-(4-fl uorobenzyl)-8-h d$c5<’ J;.’G ,
napht hyri di r%g@_?é%érthé(;k%%nggc’f %’88/%}%? %t(gfg"ﬁoﬂp?fﬁb.Qﬁ’élgh{qaﬁfﬂf%ﬁ}eepar ed as
in Wite et dgsiredpuliopamidpiaphthynidoe prodet (I7i%R) (1.00 g, 7.40 nmml),
5- brono4f{ (4-f 1 uorobenzyl)-8-hydroxy- 5 1, 6-napht hyri di ne-7-car boxam de
(3.06 g, 8&3}_} %) and Cu20 (1.06 g, 7.40 mmol) wunder an atnosphere of
argon was addetr i7di ne (50 mL), and the suspension was stirred at reflux
for 16 h. i4he reaction was allowed to cool to roomHehperature and

halogenating agent
{e.g., NBS)

oR"

7~
[RY= a!kyl;_e.g.:l CH13]

| (R

- | R* = H, halogen (e.g., For Br), _ ,

alkyl (e.g., methyl), haloalkyt (CFs),”

-O-alkyt (OCHg), SOp-alkyt (SO;CHy), efc.
K =05 ‘ |
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filtered to renove the solids. ‘The solids were washed w th chlorof orm (500
m.). The resulting filtrate was evaporated to dryness and the residue was
di ssolved_ in 10 chloroform (1 L) and vigorously stirred with a slurry of
EDTA (4. W)2883hat er (150 ml). After a period of 16 h, tRE/EWERWRor m
extracts were dried (Na2SO4) and evaporated in vacuo. The resi: | MRg -
purified by reverse phase HPLC. (Waters PrePak 500 cartridge Cl18, G adient
elution with Water : Acetonitrile 95:5 to 5:95 wth 0.1% TFA at 75nL/mn
over 45mns). Lyophilization of the pure fractions 15 afforded the title
conpound as. an of fpahite solid. 1H NWR (d6 DVBO, 400MHz) S 9.25 (1H, t,
J=6.4Hz), 9.16 (111, d, J=4.1Hz), 8.56 (1H d, J=8.4Hz), 7.86 (1H dd,
J=8.4 and 4. ‘ (211, dd, J<8.4 BritN5S®B), 7.16 (2H t, J=8.8Hz),
4.60 (2H, d, |3=6 3'sz“14. omﬁ), 3.65# 45 (2H,.m),. 2.35-2.10(3H,
m, 1.70 (1 akgd f FN4O4S 431 (MH), found
431. EXAMPLE | ﬁ\\ . Aol Ahe
N 1- (7-{[ ( 4- AFe®r oBEhzYD ) ani no] car bGhy } - 8-
-1 ,N2-,N2-trinmethyl ethanedi am de 25 S
[ (4- FI uor oberbgl=)ravgeulecarBbny| } - 5- [
(met hyl ) am nol -1, 6- napht hyridi n- 8-
PCT/ USOL/ 42564 12 April 2005 01 0 O In a 50 @ flask fitted with a
gas inlet and magnetic stir baf was pl actl§Mgivehy R ardR yipgpter with the
N- (4-f | uor obenzyt ) - 8y @voxy- 5- (met hyl ani-N8Pe-im@ety to which they are attached
napht hyri di ne- - caNBoxam de, - 0. 961 nl ( 5. foin avemtadn dilfdndiai sOpPyr opyl et hyl am ne
and 5 20 nmL CH2Cl12{ The m xture was cooled to -78C and toAt)\was added
0.338 nL (3. TorkN et byl chl xoacetate dropwise inf1l CH2d 2. . The
reacti on wasl{t he alll oneg, to war o anbi ent tenperature dSQEi;rring was
continued forp : i me the solvent vvas”rerrpved and the
do&gﬁthou ~ purification. e

roxy-1, 6- napht hyridi n-5-yl)-N
1. 7-{

m-o .
net W:H}S%géﬁ%&\?@oz/ 30931

crude m xture was »

In the processes for preparing compouhds of the pi‘esent invention set
5  forth in the foregoing schemes, functional groups in various moieties and substituents
may be sensitive or reactive under the reaction conditions emplojred andlorinthe
presence of the reagents employed. Such sensitivity/reactivity can interfére 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 in
Protective Groups in Organic Chemistry, ed. JEW. McOmie, Plehum Press, 1973
and in T.W. Greene & P.G.M. Wuts, Protective Gi'oups in'Org,anic 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-coupling step to afford
20 Compound L. ' - ' '
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10 Step 2: N 1- (7 {[(4 Fl uorobenzyl)anl [ no] car bonyl ) - 8- hydroxy-1, 6

napht hyridin-5-yl)-N1-, N-2-, N-2-tri net hyl et hanedi am de hydrochl oride. 15
Into a SOVEHO2BeS3sk fitted with a gas inlet and nagnetic SPCT/UB@I429&S

pl aced the crude reaction mxture fromStep 1 and 20 nL net hanol. The

m xture was cooled to OCwith an ice bath and di nethyl am ne gasam@Soos
bubbl ed into the reaction wuntil saturated. The ice bath was renoved and
stirring was continued for an additional hour, after which time the

sol vent was renoved in vacuo to give crude product whi ch 20 was purified by
reverse phase HPLC on Hedpkpwisgenamples servaorlydailtusirhtethwaineentian andlitsent . The
purified matgsdiak. WaS efss £ gas
bubbl ed thro];ggh t he sol ut|ggnéfbg?ietf%%Qoﬁég%ggﬁga%sg&“hgsgo%g%ed Tn :
vacuo to giV ’cWEntt‘?”cle compound as.a tan solid. IH NVR (400 MHz, DMSO,
135C) S 9.16 (d, J = 4.3 Hz, 1H), 8.86 (s, 1H), 8.36 (s, 25 lH), 7.81 (dd,
J =4.3 ; 8.7 Hz, 111), 743(t 211), 7.11 (t, J = 7.11 Hz,
oH), 4.61 (d, J = 6.7 Hz, 339]?%%297(3 311), 2.51 (s, 31-1).
-61 WO 02/ 339311 mmﬁmaﬁﬁm -2 3DANF(HHLdesHen HRVE- Iy afoﬁtyf1§6~n£§z’hﬂkj2ﬁﬁm504
(Mr1): calcy }? <pfide found, 426.1570. EXAMPLE 3 2-(7-{ '

[ (4-fl uorobenzy gam no] carbonyl} 8- hydr oxy- 1, 6 napht hyridin-5-yl)-1,2,5- 5
t hi adi azepan-5-ium 1, 1-di oxide trifluoroacetfate™~Step 1: Preparation of
tert-butyl 2-[(vinylsulfonyl)am no]ethyl casbanmat To a solution of N Boc
et hyl enedi ami ne (1.24g, 7.74mml) in et hyHengy chI oride (35m) at -10 C,
was added triethylamne (2.3Z nm, 17.0 nmo 10 2-chl oro-1 - et hanesul f onyl
chloride (0.809 nL, 7.74 mmol )~ : 0 he cold bath was
renmoved and the reaction was st ) bm t enper.ature. . The
reacti on was quenched by the adh ¢ aq.) and extracted

wi th “nmethylene chloride. The organic exttactd were dried (MyS™4) and the
sol vent evaporated in vacuo to.afford the ti @ conpound as an oil which
was used in the riext 15 step Wi t hout further purlfl cation. FAB Ms cal cd

lor COMFCR 151 (Lo, LG IsL LK (SPEIS, A90NE) S 653 (11

ammo]-methvl} -pyridine-2-carboxylic amd 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

- -57-



, 595 (1H, d, J=9.9 Hz), 5.09 (1H, s), 4.95 (1H, s), 3.28 (2H, m, 3.15
, m, 1.45 (911, s) ppm 20 Step 2: Preparation of '

(vi nyl sul fonyl ) am no] et hanam ni um chl ori de. A solution of tert-butyl

(vi nyl W@ ©236%31) ami no] et hyl carbamate (1.60 g, 6.39 nmDIBCI/HSHEMTIE ( 55ml)
t 0 C was saturated with HO gas and then stirred for 1 hr.qJR&;sesvent
was evaporated in vacuo to afford the product as a viscous oil. 25 FAB M5
cal cd for C5HION2O2S 151 (MH), found 151. -62 WO 02/ 30931 PCT/ US01/ 42564
12 April 2005 1H NVR (d6DMBO, 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, J=9.9n3iamot obtheztycingie renpirggs. (Phe roaptigpmiBuigtwgs c®ncedtugsdr at i on of
1.2, 5-1 hi adi SaaPANEeddiln Ak Uf thfvia0 bitlie@Bn@ the next stop. _
2-[ (vinyl sul fonyl') am no] et hanam ni um chl ori 3e téll. 17 g, 6.24 mol) in
methanol (50 nml) at roomtenperature, was treated with triethylamne (0.87
nL, 6.24 m ngiep2and t heRpshiiéd &ndtyl 8ydibxy-Bid-h&higeididel PadbhRaaRdded to
the solution. The solvent was evaporated in vacuo and the remal ning silica
gel was 10 applied to a colum of sl el and chromat ographed el uting

w th 4% anmmoni um hydroxide in agetonitrite to afford the title conpound as
an oil. FAB Ms calcd for C51110NR2Q2 SLAMBDCHound 151 1H NVR (d6DMSO,
400MHz) S 7.19 (1H, s), 3.26 (2H, My, 2795)¢.85 (6H, m, 2.88 (211, m) and
2.60 (1Hs m ppm 15 Step 4: Preparati ggqofpotert-butyl - :
1, 2, 5-t hiadi azepane-5-carboxylate 1,1- dioxide. To a solution of

1, 2,5-thiadiazepane 1,.1-di.oxide 90.10 7 _mpl i ridin 1 nm) was
added ‘di - t ent - but yI di C%,{@gﬁtﬁwc %05}3}12&,9“36&?@‘&%5?‘%‘fonl(ﬁfag%nﬁlq@eﬁly 0 hr the
reacti on waspwidgénrechearbakyliv aHeqRopgastea|l.02 amd) wat dissoled in diyomedbthyll ene
chloride. T | o dried - t '
evapor at ed r@(’@@rg@%& C?ﬁ%&?}gss ?d%@éﬁnég%ﬁlf |#%§H%§d%ﬁ&}){:n@§ 85?%%%% (Si 02,
Et QAc/ CH2Cl 2methoxifle (15378, £ormol) wes pddadsleviyio avoidaay sxofpme T jedction

10 was stirred at zero degrees, and checked by HPLC after 1.5 hours and was foundtobe

)

H
-1
-

completed. The solvent was removed in vacuo to obtain a reddish-orange oil, which
was partitioned between water (11.) and ethyl acetate (1L). The organic layer was |
back extracted with saturated sodium bicarbonate solution. The pH of the aqueous
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 NapSO4, filtered, and the
solvent was removed-in vacuo to obtain a tan solid. ‘The solid was dissolved in hot
ethyl acetate, and the solution was filtered while hot to filter out any insoluble
~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 thclresulting solid in a minimal amount of methylene
) chloride. Sufficient ethyl acetate was added to turn the solution slightly cloudy, aftér
which the solution was boiled to reduce the volume, éooled, and the rcshlting crystals
were filtered out and dried in a vacuam oven. S
- 1H NMR (CDCls, SOOMI-IZ) 6 11.794 (5H,s), 9.2 (1H,dd, J= 1.7 and 6.1Hz), 8.8
25 (1Hgs),83 (IH,dd, J= 1.5 and 9.7 Hz), 7.7 (1H, dd, J= 4.2 and 12,4 Hz), 4.1 (3H,5)
-~ pm | -
"ESMS exact mass calculated for CIOHSN203 204.1869 (MH+), found 205.1.

Step 3: Preparation of methyl S—bromo—S-hydony;1,6-naphthyridjne-7;
30  carboxylate ' o .
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FAB M5 cal cd for C9H18N204S 151 (M H -Boc), found 151. 25 1H NVR (d6DVSO,
400M—|z)S746(J1Hrr) 3.55 (2H, m, 3.48 (2H, m, 3.36-3.26 (2H, :
3.06 (2HWRYXSW341 (9H, s) ppm 30 Step 5: Preparation of PEEMUSOBESH 2- (7-
{ [(4-fluorobenzyl)amn no] carbonyl }- 8-

hydroxy- 1, 6- napht hyri di n-5-yl)-1, 2, 5-t hi adi azepane- 5- car boxy!| aﬁ@A[;n[;'_ngs

di oxide. - To a solution of 5- brom) N- (4-fl uor obenzyl) - 8-hydr oxy-1,

napht hyri di ne- 7- car boxam de (0.188g, 0.50 nrnol), ten- but yl ' ‘ '

1,2, 5-t hi adi azepane-5-" carboxyl ate 1, 1-di oxide (0.12 g 0.45 nmol) and Cu20
(0.071g, 0.50 mmol } in pyridine (3 m_) wer e heat ed reflux for 16 hr.
The reaction was f] nd the -63 \$x02/30 01/.42564 12 April
2005 solids vvashed|W|t 13 (| COmLy—Fhe>fi | tg wasystirred for 1 hr
with disodium eth \ne-QGHgaacetate (0. erOQBiE.) in the
presence of air. Th extracts were stir 1fihr wi th di sodi um
et hyl enedi ami ne tetraaceDhte0.2g in water | QOm) iOHheOpresence of air.
The organic extracts were dried (l\/gSO4) and the 5 sol vent evaporated in
vacuo. The reS| due wa

preparative S sy,,s Z(léniéf ﬂ pg;%'%k%?g'% ﬂﬁ% d&%o%?ﬁfr’%glatﬁ

S5 um 120AFf iﬁé Pirtle) Apein teTHpergl ey @tﬂe%
m/mn) to Qﬁfb@élﬂoélhﬁnﬁmﬁé mwpdnﬁsgerhé ﬁé@d&h:ln' wzsagtin%a OIJ-fﬁrNPIﬁe (d6DVSO,

400MHz 9.2 18 0,611, d,

J=8. 4H)z)§ S&@di W °§ﬁ605eéﬂm@5atlov agéglﬁfggl i mto #fordfh%uﬂchc(uzw m,

I 5471 (7512H (aﬁhgfwhjtesnﬂldYS 4. 45 (21(:BL m, 4.20-3.40 (32 (m li) 43f gﬁnglé%s)
Step 6: Pr eplgr amnr?algg ﬁﬁéﬁ%ﬁ% Qég%%9£%§
2-(7-{[(4-fluorobenzyl)am no] car bonyl } - 8- hydr oxy- 1, 6- 15

napht hyri ding 1) -1, {¢ i I uor oacet at e.
A sol utian 'T_ég%rt butz'iyl?r)r %B ng? | EQ@PU%I rﬂgﬁréﬁyﬁdﬁﬂngﬁmﬁ%onyf} 8-
hydr oxy-lﬂ? 6- napht hyr i daoramide 5-thiadiazepane-5:carboxyl ate

1, 1-di oxide (0.088g, O. 185 rrrml) |n met hyl ene chloride (5 m_) was treated
vmth trifluoroacetic 20 acid (2 rrL):at room:itenperature. After 6 hr the

sol vent was evaporated in vacuo a t he residue purified. by preparatl ve
HPLC (G | son sem prgparative HPL stemand By :

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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a YMC Combi prep Pro Col umm (50X20mm|.D., C18, 'S-5. um 120A) eluting with

5 - 95% acetonitrile/water (0.1% TFA) at 15 mM/mn) to afford the title
conmpound after |yophilization. 25 1H NWVR (d6DMSO, 400MHz) 8 9.46 (1H, s),
9.24 (111WO0@#2303% | Hz), 8.59 (111, d, J=8.4Hz), 7.95 (11PCTHHI/LSE 1 and
8.4Hz), 7.44 (211, m, 7.19 (211, n), 4.66 (211, d, J=6.0Hz),1Aadfods500
(811, m, ppm FAB M cal cd for C20H20FN504S 446 (M#), found 446. 30
EXAMPLE 4 Sodi um 5- (1, 1-di oxi do-1, 2=t hi azi nan-2-yl)-7-({ '

[ 4-fl uoro-2:(methyl sul fonyl)benzyll- am no

}carbonyl ) -1, 6-napht hyri di n-8-o0l ate WO 02/ 30931 PCT/ US01/ 42564 12 ?ri I
2005 N H NXepH oH 1P-(13-djoxidp-EpdhiaginaplalNA¢ifiierehenzyl)-8-hydroxy-1,6-

4-fl uoro- 2- (et hyl t hi QhbRRZOMInEITLdEboxagide di f| uor obenzonitrile (2.0 g,
14.38 mmol ) and thio oxl de 02 q, 14 38 nmol)  wer . ace an oven
dried 100 nL round bot O&F’f’?t‘a\’é‘?@]ff]i’z P@anw{twépreﬁﬁ%%ﬁqw Hﬁ&%ﬂsﬁrg Tol uene
(40 m.) was GHiged9shd2t DE2) €00 igp’Me@hmbh),oﬁqum-l}ﬂ(tl—ﬂum@lﬁhzﬂgsaiyﬁmpher e of
- Argon. Tke react.l A T, ' _
5 ISORRIRAy RS, f'%%%ﬁarhﬂe?@.oﬂ%%%%ﬁ&%ﬁﬁd@ﬂ P10 g,eit.zfg(ﬁeag;%ap .

reacti on .was co concentrated i m vacua The resi in

~met hyl ene chinder abertmnspheset ofargeniwai addodpysidine THembs gandi the plspsesiomsasdr i ed
(MSO1) . 1 lshieted: RAdx ENEHM AR fdeddh @%]sfzfifo%ﬁt d1%o ?&Jxﬁ%m the n%%had vas
di ssol ved 10_in a m ni mal  anpunt of met hyl'ene chl ori de an Urifred on an
| SCO col umn {1yl tg rempys tha polifls: Whe seftdsaréan tvaghed rotvshieseheres (308 mglgosThe
?ﬁxanels/ ZOE/Weézgmlgafgaﬁh@tﬁas@wﬁpmyéd tHdRm ; egm-;ﬂé)%fd%@/agg?@bigé?ﬂﬁsdf or Sdm' n.
e col Lected, fracti re evaporated_ in vacu afford the re
matert at; n calo@rn (F i yizprisREtE et AbER POFDE S el (150
2- f 1 uor o- 4- (e iyfler hipediesbolznivtthe Fldorofbian ekiracts wok iddeddNaa¥)Handi ed on to
t he next st 15N furt.her purifi (3 VHz, 'maj or
r egi oi soner %Qgggfg%@ﬁi%ug&g‘e %Sl@ﬂgwggﬁ&gﬁ%gbx—é}%gg@l%g? ﬂ%[g: @\ga?erﬁz 2. 38,
9.34 Hz), 6.I8ePekiiq0 cdrtridge-C28.38rackeR4lution with Batef 3 cetonithlerd5:5 t05:95
- with 0.1% TFA at 75ml./min over 45mins). Lyophilization of the pure fractions
15 - afforded the title compound as an off-white'solid. . S
I NMR (dg DMSO, 400MHz) § 9.25 (1H, 1, J=6.4Hz), 9.16 (l'H_, d, J=4.1Hz), 8.56
(1H, d, J=8.4Hz), 7.86 (1H, dd, J=8.4 and 4.1Hz), 7.41 (2H, dd, J=8.4 and 5.7Hz), |
7.16 (2H, t, J=8.8Hz), 4.60 (2H, d, J=6.3Hz) 4.00-3.70(2H, m), 3.65-3.45 (2H,m),. ... = -
 2.35-2.10(3H, m), 1.70 (1H, m) ppm. - B
20 FABMS calcd for C20H19FN404S 431 (MH*), found 431.

| | EXAMPLE2 |
N-1-(7-{ [(4-F1uorobenzyl)an_ﬁno]_catbohyl}—8—hydrqu_—1,6-haphthylidin-5—y1)—N-l- '

. Me
O _N

' I_\-“Me'

Me.

®SN

Yo

 N-2-N-2-trimethylethanediamide

25

Step 1: 7-{[(4-Fluorobenzyl)amino]carbonyl }-5-[[methoxy(oxo)acetyl]-
methylamino]-1,6-paphthyridin-8-yl methyl oxalate
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El HRVS exact mass cal cd for CSH6FNS 167. 0203, found 167. 0205 20 Step 2:
Preparati on of 4-fluoro-2-(nethylsul fonyl)benzonitrile.
4-f 1 uor o- WYBEPME t hi o) benzonitrile (1.59 g, 9.51 mmol, 7.ECTIUSUIMb3sH € of
regioi soners fromStep 1) was dissolved in nethyl ene chI oride (50 nm.) and
3- chl oroperoxybenzoic acid (60% by weight, 4.6 g, 16 nmvl) wep gdar@ds The
reaction was put under an atnosphere of Argon and stirred overni ght at
anbient tenperature. 25 The reaction was quenched with saturated aqueous
sodi um bi carbonate (2 x 100 nlL). The organi CQDha%ﬁhStl |1 contai ned sone
3-chl oroper.oxybenzoic acid by LCM5 anal ysis O was added and
stirred for 1 hour. The organic phase was 265 02/ 30931 PCT/ USA /42564 12
April 2005 then extracted again with saturdfe ous sodi um bi car bonat e
(100 m.), dried (MS04), filtered and concengyrated to afford the desired
material as a 7:1 ratio of 4 | -
f1 uoro-2-(met hyl sul f onyl )benzol e:Hfl
ile. Selective crystallizati on 0 f tion and drying in
vacuo afforded the desired 4-fluoro-2-(nethylsul fN)nyI ) benzonitrile as
white crystals. 1H NVR (CDC13, 400MHz, n&)or Qegioisoner) S 7.93 (1H, dd, J
= 4.77, 8.51 Hz), 7.90 (1H, dd, J= 2.36, 7.70 2P 7.45 (1H, ddd, J= 2.586,
7.24, 8.47 Hz), 3.28 (3H, s) ppm E HRWVS exa t mass cal cd for CgHEFNSQO2
199. 0103, - found -199. 0103 10 Step 3: Preparat®®n @M

1- [ 4-f 1 uor o- 2- (et hyl sul f onyl ) phenyl ] met hanani ni chl ori de.
4-f 1 uoro- 2- (net hyl sul fB#g ﬁ%gﬂzﬂﬂﬁktfmeldémk& gasgnlezmdmagmmc)summWsadded to a
dry Parr botgldced 0 Ba9elmh6f) NIt 18616 &R, r d and 15
t he reactlonrﬂs&butl%l;ﬁl ut ufrjl)der Z)ggéﬁrr%ﬁgg erse eil)éﬁ/z{r%a@dcpﬁl gram was
added and t H@PRBEHdiNS; %B%’?P“B? PN a%molh shiseprorYethpleprncands.  The
reacti OR t5wa520 L AFECy the mnamreammmﬁm 478"@4211& ’éﬁt m%: hd&aqb ?@%@@d@ t
overnlg rtj.n erial to product was
50:50. The r eag{)lngér?ﬁmhg&g?}%gég%%tet ?pvﬂéfﬁm ]ilg‘li ‘It:g (glﬁ RARERE BiEns| i ght |y,
Conc. HO ( BHOWEY tawarmoompbicd( trgerigre wat etifingaaechninded foe18 ﬂ@cm@n was.
again put u hake overm The
crude react %ﬁ%%e$?€§§?%%wa1%gﬁﬁ P%e&gg%ﬁ%h%en r(fpégl ord the
desired mat &PPEF8RN-a white solid.

(rr\e hyl sul f onyl ) - benzoni tr

- 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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1H NVR (CDC13, 400MHz) 8 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), 4.45 (2H, s), 3.27 (3H
s) ppm @@?@ cd for C8HLOFNCRS 203 (M), found 204. EIl HRMS exact nass
cal cd for @"&ozs 203. 0410, found 203.0416 C, H, N cal cd BVUIHIHRNDRS

1.1 HO % 39.49, %1 4.6, 9 5.76, found % 39.50, %H 4.34, 9% Korphoo0 °
Step 4: Preparation of nethyl 5-brono-8-{ [(4-nethylphenyl)sulfonyl]oxy}-
1, 6- napht hyri di ne- 7-carboxyl ate. To a slurry of nethyl

- 5-brono- 8- hydr oxy-1, 6- napht hyri di ne-7 carboxylate (5.0 g, 17.66 mmol,
prepared as j anple ) =l.n-chlo r under _nitrogen was -
added N, N, MM%&EE@?@@W@I@%I&? %%462&?345%‘?%6 190 66 WD 02/ 30931
PCT/ US01/ 42564 12 April 2005 Met hyl benzenesul fonyl chloride (4.04 g, 21.20
mmol ) was added over 5 minutes and t?g%&@g‘# PN was heated to 40 degrees C
and stirred one hour. The conpl eted was cool ed to 25 degrees C

and 1:1 net hahof [(Mluerohmsylmmcmbopﬂéf& -pydraxe 11Gamaphfiryoidie 5-yihl 215- was

filtered,s wagheehWhanbs TRk &, 1laibx iR th a% and dried in vacuo. This
af f orded the desﬁ\%d product a}sf a solid @NI\/R (d-DVSO, 400NIHz) S 9.03

(1H dd, J = 4.4, 1 Hz), 8.64 (1H dd, J = 8.8, 105|z) 7.92 (1H, dd, J =

8. 8, 44Hz) 770(2HdJ 8.0), 7. , d, J =18.0 Hz), 3.76(3H,

m, 2.42 (3H, n) ppm FAB HRMS exact cd for 8 BrN2O5S 436: 9802

(M—I+) found 10 436.9807 Step 5: Pr ati/% of rféth o
5-(1, 1-di oxi do- 1, 2-t hi azi.nan- 2-yl ) - S(g,[f 4N t hyl phenyIEsquonyI] oxy } |

-1, 6-napht hyri di ne-7-car oxyI at e. slpurry of nethyl

5- br ono- 8- {[ (4- net hyl phen fonyl]ow

1, 6- napht hyri di ne-7- car box (7.55 g,

m.) in a pressure tube N i 1-dioxide (2.8 g, 20.7

nmol , prepared as in V\hite et aI JJIOg 1987 52: 2162) followed by

2,2 -bipyridine (3.24 g, 20.7 mmI)OancDQopper (1) oxi de powder (2.96 g,

20.7 nmmol ). The pressure tube was cl osed ahd heated to 118 degrees C*
overnight. Celite (0.5 g) was added to-the 20 resulting slurry and thls was

filtered thrStegh: a pl (RyepdratiFofretsbatyl Qel(vinglsulftwey potihclethytRrRmwashed Wit h
nmore DMF (10 ni) - and t-he, E(’)l{lﬁ&?f)ieNtﬁo%rE%ﬁél{e%?angl e 1. h&‘g,gfe?4mmol) in

methylene chloride (35ml) at—10 C, was added triethylamine (2. 37mi, 17.0 mmol)
10 2-chloro-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

I)' in degasséd DVF (20

evaporated in vacuo to afford the title compound as an oil which was used in thc ﬁcxt
15  step without further purification.
- FABMS calcd for C9H13N204S 151 (ME*+-Boc), found 151. :
IH NMR (CDCL, 400MHz) § 6. 53 (1K, dd, J=9. 9 and 16.5Hz), 6.24 (1H, d, J=165
Hz), 5:95 (1H, d, /=9.9 Hz), 5.09 (IH s), 4.95 (1H, s) 3.28 (2L, 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.
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Erl enneyer flask (IL) fitted with-a 2 inch stirring bar. The vol unme was

br ought u 200 nmL with chloroformand a sol ution of

et hyl ened’?‘éﬁ?/ﬁ(@?btraacetl c acid nonohydrate (13.3 g, 35. PCH{SPY4I564 140 nl
of water was added. The bi phasic 25 mixture was vigorously stirred, open to
the air, for 3 hours. The organi c phase was separated and retfzaeadrie@bo\mth
anot her sol ution of ethyl enedi am netetraacetic acid nonohydrate (13.3 g,
35.7 mmol) in 140 nL of water overnight (16 hrs). The organic was
separated a h i [ .an ried over Na2SO4 iltered, and
reduced to- qg‘]ﬁ%&dpﬁéﬁe%ﬁmgug Ogﬁ%é f)rg@&cﬂﬂsblfr%l'fﬂﬂ)a@ 7§L(i1Hn§d,sol vent
reduction. TaeosalildSB)véss QHOKEn-165 BRY 6lvd @ai,tdo 26 b a1, 3&@& $hy, ed
product . Cg%fg(%g?d for C211121N307S2 492. 082 (NM+) found 492.51 Step 6:
Preparation (1 1- di oxi do- 1, 2-t hi azi nan- 2-yl ) - 8- hydr oxy-

1, 6- napht hyr| d| ne- 7- car boxyl at e. -67 V\D 02/30931 PCT/USCL/ 42564 12 Apri |

2005 To .on of zi nan-2-yl)-8-1 4-
nmet hyl ph’gny f onyl ]F‘f%alf%fngfikp% %ﬁ (#%%31]7’% &é @?(yl ate (% 2) g, 1[2(2
mol) in DVF (50 m) Pumi’étronrﬂfﬂr[&@@Hlsakfolzﬂ)mde]}ﬁmamfmmshbdde(11 $bdj um

hoxi d
a0 | owed 10 ggg;ﬁff“(??‘*%ﬁ%‘ﬂ%a‘ﬁ‘o“é?%%%?%ﬁ’d*‘%@a‘ﬁ%ﬂ@%‘f BeISE' Cood

fol | oned by OF4ireeDspd thea strkg Ton Bilve Silicpizel (08} wereaddsd iatheoned to
stand for- osdutionThe Eobreat waevaRaeteden vi@s arld thé ﬁn@ﬂmﬁ@ difchgelspdsl ds were

washed thl:L t hanol t.er and dried |n (o} afford the desired’
productm y dqg BR@&D%&WZ’ A cgkgamewap%lehlﬁlunngrwehl_g@ AP IH, d, J
= 8.4 Hz), hmromt:bin aqqumumtuhffgr@ﬂzbntm@mix?undas @6ofl3H, m), 3.87 (1H, bs),

3.79 (1H, “bshp RS32alb@bbr C 1579 é METH) &u@_s( 1H m ppm FAB FIRVS
exact mass cal cd for Cl4H l\]@o S 338 0805 MH+ flound 338.0793 C, H N

cal cul at ed FBNURIGBMERSGIMIIZE HIO(VE, @8386 (2H44nY, 268-2 B (612, Iﬁ)) 2.8% ound

Y 48. 79, Ydrd-m3PandNed & H 5n) Step 7: Preparation of
5-(1, 1- ox1d012th|a2|nan -yl )-N-[4-fluoro-2-

(et hyl Ul f onyl Yy benzyl ] - 8- hydr oxy- 1, 6- napht hyri di ne- 7- car boxani de. To a

slurry of ‘nStepyl: 5- ( 1Pepdisish dﬂtei-t,-&ﬂyhl B8 thadti aeyAne-Be WL ARY 1,1 :
1, 6- naphthyrldl ne-7- c%rbofi(eyl ate (2.11 g, 6.26 mmol) in ethanol (30 m) in a

pressure
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 mmol) 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/CH2C12: 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 5-th1ad1azepane—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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20 fI ask was added 1-[4-fl uoro-2- (rret hyI sul fonyl )phenyl ] met hanam ni um
chloride followed by N, N, N-diisopropylethylamne ( 2.17 m., 12.52 mol).
The pressure flask was purged with nitrogen and cl osed. The reaction was
heat ed- t owB@2degnees C for 16 hours. The reaction contai megusesesyal -
solids was cooled and determ ned to be inconplete by LCVS anahyg*,ﬁzoogdded
degassed DMF (10 nL) to solubilize the 25 remaining solids, resealed the
pressure tube and reheated to 80 degrees C overnight. The reaction was
cooled, transferred to a round bottomflask and reduced to a small vol une
in vacuo. The residue was partitioned between nethyl ene chl ori de and

sat ur at ed acuodidsisashedivith OFECHB K100aE). The &ltengaa stitad/r I\Aa&nmaﬁmtﬂnm th

t d d
The resi due SOUEARAE R epl4rals 00 BEGERERSR s BeSiiRe o1 e timehid The
crystals mr@mﬂsm@mmﬂwﬂlmdfvﬂh dISMhmu@th)dﬂrwﬂfannde tellmactatatté)mg)npound 1H
3= g 4 VARG depltyeletpr sty TyPorplyl indly witglyipMon ity S
(iN, dd, 33 =sobvent evapgrajd w2yagno Fhepesidusyay @dmrmamvezﬁasc 1Gisow) |

4.98 (2H, d,sedi%r ?&@U‘V‘ékﬂﬁ?%t&ﬁ'ﬁnd%@é@n P&C&uxﬁﬁ&i@ﬂ(}nﬁ D1 69
(1H,  bs) pp §P 509. 0960 ( M) ,

found 5009. H@@Ne@?’é@?"g fédcgf g‘@fé%li W%E@@%GTSBAM o uc
gr9é3g,r a;%floflf ﬂﬂm%sb affoSBihe tiftleld:bdlp%(fjﬁuﬂ%e&l},troﬁ}ﬂlﬁmgﬂ 9N 10. 8(5 Step 8: .
f1 or o- 2. (med b‘ﬂ%@ﬁo ﬁ?bé‘é?%‘%% gzéf"zlg@é’%ﬁ rbygf%éé/@p‘ﬁ?ﬁ‘{y@[@rqﬁé‘ 10
ol ate. .Tl@( ?0(154&1&129 H48 (Hé, d,ves. fﬁ?@f&'/fg?’% )SH grl)f %@IQZ (l"ZHDItl)s'iéjiétfr}glﬁl4 g "
acetone (10 TR hane 2093 ks MG Ry Ss QK 8 49 L,
SRR AT et ke e T

dried in vacuo to afford the sodiumsalt 15 formof the titl e corrpound 1H
R (5 D00 AL D St ekl shideie o™
Hz), 4.9 (2H, d, J -ne@hmyldzain-s%lﬁs 23-thiad{2Ebari¥-iud- YBdickid, M, 3.20 (1H,
M. 2.50 (11-1, ”) tn‘%luoroacetate B
: 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  IHNMR (dsDMSO, 400MHz) & 9.46 (1H, s), 9.24 (1H, d, J=4.1Hz), 8 59 (IH d,
J=8.4Hz), 7.95 (14, dd, J=4.1 and 8.4Hz), 7.44 (2H, m), 7.19 (2H, m), 466 (2H, d,
J=6.0Hz), 4.40-3.00 (8H, m), ppm.
_ FAB MS calcd for C20H20FN504S 446 (MH), found 446.

30 - '~ EXAMPLE4

Sodlum 5 (1 1-dioxido-1,2-thiazinan-2-yl)-7-({[4- ﬂuoro-Z-(methylsulfonyl)benzyl]-
an:uno}carbonyl) 1,6-naphthyridin-8-olate
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(2H, , 1.49 (1H in) ppm 20 APCI HRMS exact mass cal cd for C21H2OFNAOGS2
531. 0779 ( M+ found 531.0811 C, H, ,N calculated for C21H90 F N4Na 0652
*'0.85 HZO%%gﬁl %1 4.01, 9%\ 10.27, found %C 46. 19, %PCr/681/428¢410. 02.
25 EXAMPLE 5 Preparation. of" 1, 4-But anesultam HBr salt 2 0 C HzNJ S + \
OCH3 Br KHNC H3C s 3 Di PA n-BuLi THE -69 WO 02/ 30931 PCT/ {50 datfs64
12 April 2005 Wi ght FWWbl esEqui v. Densi tyVol unme MsCl (1) 2. 36

Kgl14.5520. 61. 031. 4801. 59 L 3-bronopropyl - 4.40 Kg22020. 01. 00 am ne (2) HBr
salt TEA4.07 Kgl01.1940.22.010.7265.60 L THE?%% =55L

O//S N
N RN N
l
o
7N
OH
Step 1: Preparation of 4-fluoro-2-(methylthio)benzonitrile.

2,4—diﬂuoi~obenzonit1ﬂe (2.0 g, 14.38 mmol) and thiomethoxide (1.02
g, 14.38 mmol) were placed in an oven dried 100 mL round botiom flask fitted with a
5 reflux condenser. “Toluene (40 mL) was added and the reaction solution was put
' under an at_mo@here_of Argon. The reaction 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
(MgS04), 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 E
was put under an atmospherc of Argon and stirred overnight at ambient temperature.
25 The reaction was quénched with saturated aqueous sodium bicarbonate (2 x 100 L),
- 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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Dl PA481 g101. 194. 750. 250. 722666 nL 1, 10- 4.11 g180.21 Phenant hroline
n-BuLi, 1.6 Mn hexane The 3-bronopropylam ne-HBr salt (2) and THF (43 L)
were placed in a 72 L round-bottoned-flask under N2 and the resulting
slurry wa¥0488@89%848 to 0 C.  Two dropping funnels were fittetCTresoukesslil ask.
One was charged with the TEA and 5 the other with a sol ution of?2 AdniexddsC -
(1) and THE (4 L). The contents of the addition funnels were added at
roughly the sanme rate (the TEA was added slightly faster than the Md)
while maintaining an internal reaction tenperature below 10 C. The
addition re uired 2 h. The resulting white suspension was warned to 23 C
and aged enexitacted @gainspisn sherated aiquenus sodiust ticarbohatd HAOHEL), dridd TEA- HO )

Were renov e %/ﬂg@ awy, fikdibd @ﬁdﬁ 9&&5‘&&&9@ c&ﬁ ¥hd didshred H%%sez} ’f\"'i‘?at‘ﬂ?éljr" gd W' t h

THE (8 L). onbi ned ['trat e-rinse on o
col l ected i rﬂ“&f‘l‘@t@@ﬂw&ﬂmﬂﬁaP%f@ﬁ@ép16fzrﬂgckmcﬂTﬂéﬁlmﬂfwl)ththId@| on of 3

was added eickiitOonbeNaRLib donnibeRaibl! HRraBoRAnd ARfing DRvdkes rdiagyRol ut] on

ver out h mai ntai ning the

was cooI t
i nter naI r?%ﬂf‘%ﬁf%ﬁé‘o = “(gweg’é'gsuéonﬂ?t{cg?orfﬁgﬁa%&' ¢ C’EWTE"-SH BuLi was 15 added
the roacti o Hﬂﬂkf[ﬁl(@DﬁEﬁ&bﬁNﬂﬁemajmwgioﬁaﬁkef)ffe7ml(QH aeyei noY, @51 the

ddi | .at ed t d,-t 3 h A
sl | ali QU (e Fefo e arnarer (oo Bt et Sher AR %@@%@% nd
Et OAc. The BP@®Ac was evaporated and the residue exam ned by 1H NMR to

confirm consignmii& GO & $hEh on mxture at 0O
C was a(igedﬁgatura'[h gg&ta%ﬁ%o%%%Cdedqiﬁzo (12239%10E0f0§1?§§?§qg53‘sl oWy, a heat

kick to C was observed) and then brine (12 L). The phases were

partitionedsed:t he aqepustishase 4Aﬁ§01@X2-(rﬁéﬂl?ﬁulﬁbﬁ)}lgpﬁ%@?inét%ahﬁmu m! he

organi ¢ phases were co |nded washed with brine t hen concentrated
under vacuum to about The solvent was switched to EtOAc (20 L used)
-70 WO 02/.30931 PCT/ UQGﬂhd:@SB@nétﬁy]éﬂfmﬂyl)b@ﬁﬁomlm(Saﬁ B) 281 lamy@l)up® of 12 L.

A 1 S SR R L) S g S ) o
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
placed 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.
: 1HNMZR (CDCls, 4001\dI-Iz) & 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 NN .N-diisopropylethylamine (3.72 mL, 26.49 mmol). 4-
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age the solids were collected on a frit and rinsed with cold (5 C 3:5

Et CAc/n - heptane. The wet cake was dried for 24 h under a streamof dry N2
to provi dgob24e3d Kg (53% from2) of sultam4 as a crystaptrr/uysmyﬂb@ow
solid. EXAMPLE 6 Preparation of

5- (1, 1-di oxi do- 1, 2- t hi azi nan- 2-yl ) - N- (4-f | uor obenzyl ) - 8- hydr oxy Aprifz005
napht hyri di ne- 7- car boxam de from net hyl

5- br ono- 8- hydr oxy- 1, 6- napht hyri di ne-7- 10 carboxylate Step 1:

5- Br ono- 8- hydr oxy- 1, 6- napht hyri di ne-7-carboxylic acid nmethyl ester Br \ N
NBS N OH O. Me{h&%nﬂe@n]asrﬁfdmywmemkﬁmﬂmmr’g de.20 tnB31) vas44ddd dmab)rmmS @r{iﬂed to

a solutlon Y. nes 7- ca rb lic
ester (, Ey §eacé%1 g')‘é%%a\)%/d ©n CCE: E:oalnﬂrsk tiy5d ﬂﬂ% celfﬁ/%nr‘ﬁ? ‘ﬁﬁ n| ng
the t errper atwa%coaﬂedzc%@iegtcamﬂ antlé: lmbhawlewarasva@lded wrprafpimatatet 50 C.

T, Ty Xture PSERTSRH Dafhicerdh WSl Gkt itk Y1 ORI B 0RY ha ol G2 o0

<2% startin re was coole over
mn. MO (6 hlﬁrﬂijfomaéﬂm&é@edm@du@@smsalld hen a 1:1 20 nixture of I\/t:C]—I-vvater

(64 nL) was hddadreyesM80, BHOMBINS g@mrr %des zp@qlﬁg 584 (1 déan f % 30 min

and aged at C The m X4 e was filtere e sol I d
was washed m}é%le;gi/@%?I(\%a?er *? %?7&@ dob= @’.O)TT'ré &HH. Mﬁ%— o
crystal | i ne %06 {3 wa)s 26i2i (BHL, td@pm. a stream.of nitrogen. ‘to provide 18 48 g
(93% vyi el d) Iﬁ{}g@ -.8- -1y %5@6 ' xyli¢ aci

met hyl esterF'?%). %&gﬁ%l#gggelg?l¥ognjcﬁ]ﬁ§s 58(;4%&;%6%@’ %’ 8m n, HPLC
condi ti oifs: 4BPW74.6 nm ACE 3 Cl8 colum, isocratic elution with 30% MeCN
in 0.025% aq H3P0O4 at 1 nli/mn, 25 Cwith detection at 254 nm -71 WO

02/ 30931 PCT/ U301/ 42564 12 Apr|I 2005 HPLC retention times: 5 = 1.8 mn, 6
3.1 nin, HiewScondi tReprratione methybSrla-digdgod, 20hézivah ) SHGkrat i c

elution with 46% MeCN IhBt a8 _qtﬁ 1;lfa his/a .7 bk W h detecti on
at 254 run. 13C NVR of &%’%S °§“W B AT

137.1, 132.4, _ To a slurry o meth —bromo-S ?[(4-methylphenyl)sulfonyi]oxy}-
15 1,6-naphthyridine-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 ethylenedjaminetetraﬁcétic 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

Stég 6: ~ Preparation of methyl 5-(1,1-dioxido-1 2—thraz1nan-2-yl) 8- hydroxy—
' ' 1,6-naphthyridine-7- carboxylate
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128.0, 126.1, 124.2, 53.4. Step2 _

5- Brono- 8- (4-tol uenesulfonyl oxy) - 1, 6- napht hyri di n-7-car boxylic acid met hyl
ester TsCl Ove OH O 02 7 [283.63] [437.26] 10 Triethylamne (0.759 g, 7.50
mmol ) wasweddae3t o a suspension of 5 PCT/US01/42564

br ono- 8- hydr oxy- 1, 6- napht hyri di ne- 7- carboxyl i ¢ acid met hyl esteradifoood. 415
g, 5.000 nmmol) in chloroform (5 nmL) over 5 mn maintaining the tenperature
at 20-50 Cto give, a yellow suspension. p-Toluenesul fonyl chloride (1.15
g, 6.00 mmol) was added over 5 min naintaining the tenperature at 20-40 C
to give a yellow solution. The 15 m xture was aged at 40 C for 2 h during
which a crystalline sdld zdsqilutam of ihethgllS-6L 1 -dagxide-h & -thiazinan&2-gh)eB-{ [i& col or

tur o vas SOREREBLGRER0E0) "T%s%@“ﬁ*%ﬂé?fé%ﬁﬁ%%s JETAR 0
then a 1:1 nPME(OE =g uvémltmgfé!rat(zw agitised sodipmzpethekide (4he0

m xture was BPOPETH h&oi@sﬁ&%tﬁﬁolm TheadM’d &9@9@1@%5 éﬁbv@dc @stidfor'Bol- 20
wth 11 MeOH: wat er

e ool m st e L ghed i Lol Sl i S varer
of f- white ohy §ifoalh¢bt%y The S0itinG wasalldiWeddo siane fortabgls Ellgﬁﬁg gll“Jilia; (:&'Ed% :f)d)?gﬁ«ﬁh ek .
r Ev'ngﬁmz nyrttb e o e vadid AL PRI o R Bt on
tines: Jaffordrihe, defiredlifoduati n, HPLC conditions: 150 x 4.6 nmm ACE 3 018
Cui'th d'ef ecth ‘3’%&%?& E%‘Hg’@ MehERO MU 8 PUPHRS TR a%) e B4 11D 20
13C NVR1§f  77.9H61DNEG AP, 3198338, m)e .80 (1HA48).53. 79_L(41§{ 8)5) 1143;? @H,141. 3,
139.2, 137.2y) ]23231@1{ ]}130166(11.2%1 p27.6, 127.1, 53.3, 21.7. Step 3: '
S (Lo 'n%’@%*@ﬁ%%mﬁ e W R A o s
G, H, N calculated for C14H;s N3OsS 0.40 H20 %C 48.80, %H 4.62, %N 12.20,
found %C 48.79, %H 4.35, %N 12.15.
 StepT: Preparation of 5-(1,1-dioxido-1,2-thiazinan-2-y1)-N-[4-flucro-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— s
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 prcssure 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 sodium bicarbonate. The 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 = 8.4, 4. 0 Hz), 7.79-7.71 (2H, m), 7.64 (1H, dd, J = 84,

. -68-



Ove Cu20, bipyridyl, 0 7 [437.26] DV O2S" O A m xture of
5- br ono- 8- ( p-t ol uenesul f onyl oxy) - 1, 6- napht hyri di ne-7 carboxylic acid
met hyl esW@W®2/B0p312 186 g, 5.000 mmol ), 1, 4-butane sul tam paT/U8dls28m, 6. 00
mol ), copper (1) oxide (858 ng, 6.00 mml, <5 mcron), 2,2 -bipyridyl (937
10 ng, 6.00 mml) and DMF (10 i) was degassed by stirring undesagi sdgseam
of nitrogen for 1 mn and heated to 120 C for 4 h. The brown suspensi on
becanme a dark red solution with a. small anount of undissolved copper (1)
oxi de remai n| g HPLC anal ysis indicated <0.5% starting materi al

r emai ni ng) .. PBUPH, dals= 3di ok 384 R Hhmd.13. 4% (b mm, 2.20 (BRL) m), SdK@H, ok
(200 ny) vvasr,)s;'ﬁﬁl@d and the resulting 15 m xture was flltered t hrough a pl ug

i1 crates werEaRtckadiEest 2ReY foniyaRat NCledo oD ont0 enr dpsods um salt

filtrates .
di hydrate (30@0936 10.2 mmol) in water (40 nL) while air was slowy bubbled

infor 40 m e.u se bhecane turquaise while the |ower

organi c ghaé‘g%&%ﬁﬁﬁ‘ﬁ f%%%%%éhpé%@e%gég-%%ﬂzﬂj PN 19.%%! uti on
of 20 EDTA doweddbQrios3y, 0o 4.08, ®N B.85.nmol ) in water. (30 nL) and a sol ution
of sodium bisulfate nonohydrate (0.87g, 6.3 nmmol) in water (30 nL). Each

of the above three aqueous phases was back extracted sequentially with one
portion of &HPA:of or mPgepBration pf so‘ﬂmanér@dﬁdmxmma]sésmmnm-ﬁifyﬂ)eu({q&er sodi um

sulfate and filtered 1 ril .
2005 orggm c extractsﬂ\ﬁgfoeggﬁc}ﬁtggﬁ@?%wggg%ﬁgﬁ g%f‘vlp %%%@?t “%P?‘{A]}}’ émfe‘gnal
vol une 15 nL Nemo%f?ngatotal of 30 nL McOH for the switch at

at m)sp_heri C pressure. ”{Bra%ﬂﬁﬁoftﬁéﬁéégéslel(@% g‘jgrﬂrﬂﬂlot)ffﬁoré%engﬁ §é£61{eCh The

resul 00 S S8 etuty B S ) N T R el e
The of f whi fThe yelldvdsalatoniwhertduedes aamatl veAmm®ind i kssQBRRvdsQrididviede 1. 910
g (78% of ﬁo%&ﬁén&%ﬁ@@r?&!ﬂ% %JE}e gl’tér@d and dried in vacuo to afford the sodium salt
15 form of the title compound.
: ‘.IHNMR(dDMSO 4001\/]1—11)8 12.41 (lH m), 8.79 (1H, dd, J = 4.0, 1.6 Hz), 8.26
(1H, dd, J = 8.4, 1.6 Hz), 7.71-7.57 (3H, m), 7.54 (1H, dd, / = 8.4, 4.0 Hz), 4.90 24,
- d,J=6.0 Hz), 3.88-3.77 (2H m), 3.48 (44, m) 3.20 (1H, m), 2.50 (1H, m),272
(2H, m), 1.49 (1H, m) ppm.
- 20 APCIHRMS exact mass calcd for C21H20FN40582 531 0779 (M+N a), found
' 531.0811 -
C, H, N calculated for Ca1Hao F NaNa O6S: '0.85 H20 %C 46.21, %H 401, 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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t ol uenesul f onyl oxy) -1, 6- napht hyri di ne- 7-carboxylic acid nmethyl ester (8).
HPLC retention tinmes: 7 = 12.4 min, 8 =.10.3 min, DMV = 1.3 mn, Bipy 1.5
mn, HPLC conditions: 150 x 4.6 mm ACE 3 C18 colum, isocratic elution with
46% 10 MYON2{38930. 025% aq H3PO4 at 1 ni/nmin, 25 C wi th detmswism/ascs254 nm
13C NWMR of 8 (CDC13, 100 MHz): 164. 2, 155. 3, 151. 9, 146. 7, 145. 4, 14d aghit 200537 - 8,
135.3,133.6, 129.6, 128.9, 1254 1243 53.4, 52.9, 487 242, 22. 0,
21.7. Step 4:

5-(1, 1- Di oxi do- 1, 2- th| azi nan-2-yl)-8-hydroxy-1, 6- napht hyri di ne- 7- 15,

car boxyl i ¢ "agra—rrethyt—ester
5- (N-1, 4- but gnesul t am - 8- (erghtenéﬁMI fonMobey)-JEc@ﬁmapiDmftydlmuﬁm
car boxylic ag ﬁ\)fsﬂﬂ)hyl este&%ikgl.ﬁg_gig, 2%61250 WZ\ \évaf*@;;ollxgﬂf;n DIVF

(3.25 nl) atfAO—Cand—transtrerreg+to—a sorutt+on—-6+—0-5

(16.25 nL, 2Q3dramepieppl) qdeld B [£20 i n 280 20-A%0C. The resulting yel | ow
hom)genous M XhbHeq2) WS sheated to |50 C and aged [for 5 mn (HPLC anal ypi s

i ndi cat ed <0.j5% startTng —nateria renaningr—M-xture Mﬂs—eeﬁr—ed—(—%ZS C

over 15 min zﬂEAagpd at_25 |&%dke |1814Pn d@d ng MHkh al0/84 oW 6§kt a) | i ne
precipitate Wggpdeposited. [Acetic jacid (390 ng,| 6.50 gl - ed| over
1 mn (yell oW color faded)jthen ter (3251t was— 74%3%%033%

PCT/ USOL/ 4256285 apri| 20043hdded 181dP 1478 n” 41025 C |OrF s||666ynlas aged
for 30 nmin 251Q0and filtered.,j1The lgomer cake was washled vith 1:1 :

MeOH: wat er (32,5 and then wth 1:1 NTBE: heqanes (8 nL). The filtfr
cake was dri e h olge, it rogen-t.0  prlovide 1. 064 g |(97% o

5- (N1, 4- but dndullif B6M & hydr oxy- 1, 6- napht hyri difne-7 5 jcarboxylic acid

met hyl ester (Qan@s an off |white drystal l{ine sollid. HPYC retention tijnes: 8
= 10. 3 m n, Q—Q—Q—m—ﬂ——HF?LC condi-t+oens—3150—-x14-6mm-ACE-3 IC18 colium,

I socratic eIutlon with 46% MeCN in 0.025% aq H3P04 at 1 nblmn, 25 Cwth

T Nl e Y
Step 5: a72L round-bottomed flask under N, and the resultmg slurry was cooled to 0 °C.
5- (1, 1- Di oXiTigo ano%piﬂgl f@ﬁﬂxdl'@ﬁm?e fitkod D Arikdiy Qﬁr&hﬁﬁ%ﬂag%g WQ%A all
napht hyr ISdI r{ﬁe othgfa \EVPtg glutlon 0 OMt 81 (_ lal?(ti 'EI}‘HFC%:LZ:L]’_.) The contents of the addmon o
- funnels were added at roughly the same rate (the TEA was added slightly faster than -
the MsCI) 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 TiEAfHCI) were removed
10 by filtration through a dry frit. The cake was washed with THF (8 ). The 'combinédl :
 filtrate and cake-rinse, a THF solution of 3, was collected in a 100 Lround—bo“ttomed- ) _
~ flask under N;. To the solution of 3 was added the 1,10¥phenanthroline an_d. 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 B
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 3 h. A small aliquot
was removed, and partitioned between saturated NHyCl and EtOAc. The EtOAc was
evaporated and the residue examined by "H NMR to confirm consiimption'of Jand
conversion to 4. Tc_: the reaction,t_nixture at 0 °C was added saturated aqueous NFCl
20 (121, the first IL slowly, a heat kick to 6 °C was observed) and then brine (12L). -
' " 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 vacuum to about 12 L. The solvent was switched to EtOAc (20 L used)
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"NNSO2 r AN EEOHOHO "NHOH O 9 [337.35] n2 10 [125.15] 11 EtOH
[476.52] 15 A suspension of ' :
5-(N-1, 4-watoanesul t am) - 8- hydr oxy- 1, 6- napht hyri di ne- 7- car h@iyldo§4264 d
met hyl ester (9, 1.012 g, 3.00 nmmol) and 4-fl uorobenzyl am ne 10, 1.314 g,
10.5 mml) in EtOH (9.0 nmL) was heated to 75-77 C for 2 h duri{fig i@g the
m xture becane a yel |l ow honbgeneous sol ution (HPLC anal ysis indicated <0.5%
starting material remaining). Acetic acid (0.630 ng, 10.5 mmol) was added
over 1 20 mn (yellow color faded) then water (9.0 nL) was added over
1g- mi ndat f 75maibtaifing a ?f)n‘uﬁw&ftla Er&ﬁg}ﬁihh isFﬁeﬁt@Wiﬁh,@%}:&v&i SuRY euRéd. aLes 8 ear
the end o 0 t he er. .The slurry was cooled to; over mn
t hen aged fiﬁg@%ﬁ%‘? R(ié)ltwaﬁ a@%ﬁ?“f F‘F%gé‘&d%erﬁ@}!}”ﬁ% %QOI%ﬂ'i?ef’o vggsg&%"s%gﬂ with
5% HOAc in lagk the otdesitesy cqllsciet ontatfeib and tihsetl:vlith &S W@t RF B{ABcHL) and t hen
with EtOH ( %1%, | 8 ; i ' tream of ni.trogen
to provide ih 4 i {?SX{% é%@ﬁ%gﬁlﬁg\g%z%ﬂghg&éﬁ ;g?rgém@_f ?ﬁf-% Png@ﬁlg‘ﬂ/ 30931
PCT/ USOLP 42562 (3% figom 2) afgokam 4 as a crystalline yellow solid. , '
but anesul t am) - N- (4-f | uor obenzyl ) - 8- hydr oxy- 1, 6- napht hyri di ne- 7- car boxami de
(il) as an off white crystalline soljid. HPLC retention tines: 9 = 2.9 mn,
11 = 6.7 min, 10 = 1.4 mn, inpurityE5¥dERE® in 10=43 nin, HPLC
VEGN i n' 0. 02594 2 o f"*“"’1“@%}‘3‘*@’a‘tﬁ%}é‘“@“m‘%@ﬁwﬂ“@@“@mngﬂg‘ﬂﬁ-.‘hﬁi/"c

in O. . : m..n t tection at - nm _F
retention t%@%%Q‘HE%@%W%E@%WH}Y#%WO oy dﬁzow"%%- b
col um, 10socgadedxyladd uti on with 24% MeCN in 0.025% aq H3PO4 at 1 mnin, 25 C

Step 1: - “5-Bromo-8-hydroxy-1,6-naphthyridine-7-carboxylic acid methyl ester

| X N NBS
N/ = OMe ' :
OH O
5 8
- [204.19] ‘ ' ' [283.63]

_ N-bromosuccinimide (7.83 g, 44.0 mmol) was added to a solution of 8-
15 hydroxy-1,6-naphthyridine-7-carboxylic acid methyl ester (5, 8.17 g, 40.0 mmol) in
chloroform (32 mL) over 20 min maintaining the temperature at 20-50 °C and the
mixture was aged for 30 min at 50 °C. The mixtore 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 strearn of nitro gen to providé'l()‘.48 g (93% yield)
- o of 5~bromo-8-hyd;roxy—1,6fnaphthylfidine-7-carboxylic 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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with detection at 254 nm 10 1H NWR (d6-DMSO, 400 MHz): 9.25 (t, J=6.4,
111), 9.16 (d, J=8.4, 1H), 8.56 (d, J=8.4, 111), 7.86 (dd, J=8.4, 4.1,
111), 7.41 (dd, J=8.4, 5.7, 211), 7.16, t, J=8.8,211), 4.60 (d, 6.3, 211),
4.00- 3. 70W9rﬁ2’3ﬁ¥1) 3.65-3.45 (m 2H), 2.35-2.10 (m 311) PCE/USOUMIS64 1H) . 15
Step 6: Sodium salt of : o :
5-(1, 1-Dioxido-1, 2-thiazinan-2-yl)-N-(4-fl uorobenzyl) 12 Aprit 2005

8- hydr oxy- 1, 6- napht hyri di ne- 7- car boxam de EtOH Et hanol ate of 11 [476.52]
Na salt of 11 [452. 44] -76 WD 02/30931 PCT/ USQOL/ 42564 12 April 2005 '
5-(N-1, 4-But anesul tam) - N- (4-f1l uorobenzyl) 8- hydroxy-1, 6-

napht hyri di ne-HPEGrefeRtien taes: 137 r%%ééha%lrameﬂﬂczzwd@one 5¥Bx thfohin was
di ssol ved i PA@ESI Qtlucatumh, isddphiio Adtiod yithdd%eleeN in 10289 abWsReatkng to 78 C
for 1 h. As utlg{cgggegl\laa—l 0.608 m., 3.04 mmvl) was added over 15
mn at 78 5 nﬂny Wi ?4? HP\‘%%%‘HP%M pitate was deposited. The nixture
was aged at 78 CNIf/IBrof@(GE@ls 10EMEDDI16%171 15628 16465y #43.80137i 1) 1aRd, aged f or
30 mn ats 2%% ;[251 ?#;L s filtered and the filter cake was washed
with 2: 17Et { y"and EtOH (15 nl). The filter cake was drled
under a streamof nitrogen to provide 1.088 g (95% of

5(N—14but ul tam Tl Yc hth dln

7- carboxam §d| um 3561#;&?(1? gqé%%&égb%glgxabﬂjg i ITHJ[ dmh?B :1{

The Na salt. was anal yZeethiphesifirs f erenti al scanning cal ori mstry at a heatl ng
rate of 10C/ nunin an o en cup under flowing nitrogen and was found to
have a DSC curve exhi bi®ing an ‘endot hermwi th a peak tepberature of about
348C and an assocj
exothermwith a 5 pe@k tdnperature _QLIﬂ_O_UI_,BSZ
fusi on of about g

d sal t vasgener at ed on
a Philips Anal ytic®N powder dlffractlon_(x NSt ryrent Wi th XRG
3100 generator using a ﬁon eq 8 2 theta over
about 126 m nutes. The (Pesu ting XRPD pa' - = zed~using Philips

X Pert  Graphics and-l.dgntlfy sof tware. 0, 7
[283.63] | |  [437.26]
10 Tﬁethylamine (0.759 g, 7.50 mfuol) 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 remammg) 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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20 Copper K-Al pha 1 radiation was used as the source. The experinment was
run under anbient conditions. The XRPD pattern was found to have

char act er M 280981f f r act i on peaks correspondi ng to d- spacimgsusifi/4i63,
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 angstrons. The Na salt has been jet-m || efp A fjogvi de
crystals vmth a nean particle 25 size of about 3 to 5 mcrons (v. about 20
to 25 microns for unmlled material) for use in orally adm nistered
formul ations. The jet-mlled salt has exhibited inproved oral

bi oavai |l abi | i t MDﬁE(dﬁﬁMﬁ@dl(ﬁ)M{z) B@MDIIE?I) 306.6) W5.8aaposi4ipn As a
specific enbqds, f oY [ ound of this

i nvention, 50 rrgge}!(?t7 Zgé%gunﬁfl Ex@)%& l%l? %f%ﬁ?gt ed with suffl ci ent
finely d| vided | actose to provide a total amount of 580 to 590 to fill

a size 0 hargtegedatin 5q2pIRido= fi-tml%{ §$ B3 (. f%[ﬁ%g%ﬁéig@%% April

2005 EXANPLE-8 H V. I nt egr say trand, Transter
Reconbi nant | ntegrase ﬂ&@v giding- fﬁ@oﬁ fesit mpdykesier. acti vity of i nt egr ase
were conducted in accordance with Wilfe, A L. et al., J. Virol. 1996, 70:
1424-1432, for reconbi nant integrase' except that: (' e assays used
preassenbl ed integrase strand transf conpl exes; (i]) the strand transfer
reaction was performed Bp. the presepceg nhl bi tor “~Hhg- Gy v MyCl12 usi ng
| abel ed targeN substrate 10 5° TGA CCA AGG CGCT
'INSACTGGTT C8A TTA ﬁgd(l
conj ugat ed
N&

transfer products[wer detject ed using aH%a®alin |pho pha

n
substrate. RepresentatiVve cdhpounds E;% Eé”dn?yrll t he i'ht egfase Jfassay |
denonstrated |C50' 5 QFQ es@than abott 100 mi cronol ar ,OFur Cher descri pt| on

anti-FI TC anti bod
on conducting the asdqy using preassenbled conple is found in Hazuda et
al., J. Virol. 1997, 7005-7011; Hazuda et.al ., Drug Design and
Di scovery 1997, 15: 24; and Hazuda et al., ‘Scie P00, 2@7: 20
646- 650. 7 ' =

L [491.53]
[437.26] _

0.5to 5 nM_of a 3

ii) strand

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’hdissolve:d copper (I) oxide remaining
(HPLC analysis indicated <0.5% starting material remaining). The nﬂixtufe' 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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EXAMPLE 9 Assay for inhibition of HV rep lip cation Assays for the

I nhibition of acute 111V infection of T-lynphoid cells 25 were conducted
in accordance with Vacca, J.P. et al., (1994), Proc. Nat]. Acad. Sci. USA
91, 4096.WREpB®SEntative conpounds tested in the present XEFaBoderGNstrat ed
1 C95" s of less than about 20 micronolar. Wiile the foregoing spegidbgmation
teaches the principles of the present - 30 invention, with exanples provided
for the purpose of illustration, the practice of the invention enconpasses
all of the usual variations, adapt ations and/or nodifications that cone
within the scope of the fol I owi ng cl ai ns.- WD.02/ 30931 PCT/ USOL/ 42564 12
April 2005 Wémnm S<igicH m@cpﬁrenmateﬁan@ﬁ@hamvmch%mmﬁiml @blume dR452nQ 5 zt
A Ri_ I %JW |

-(CH2) 1_3-, whi ch |Ss opﬁtd;r?a IQIb? ?%%tt%%%mﬁ%lﬂgf%g%ggq%éﬂgﬁ Is.e'tllit'rggl%ﬁts

i ndependent (cfysédlized denng thmsal Y@t gw&ehb 7&3@. gysulting glusyy wisl cogled to 0CH, ovel - 4

al kyl, - O7CBﬂ4nﬁl| 40l aged B @-Eor 30GRRACHBiePIomY Was BIGRY koldRRAZNd sohd(v@"Z) 1-20H,

O ) phenyl o ok g iﬂépffz%%ém e e RS, Sel act od

from the grmitpogeartsipsévidgl.010 HEFTGRoL S-(AA 4-Ohthneskar)-8L(sy | and od-4
alkyl; (iv) 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 lMcCN in 6.025% aq H3PO4 at 1 mL/min, 25 °C with detection at 254 nm.

13CNMR0f8(CDCl3, 100 MHz): 164.2,155.3, 151.9, 146.7, 145.4, 141.2,
137.8, 135.3, 133.6, 129.6, 128.9, 1254 124.3,53 4, 52.9,48.7,24.2, 2’?0 21.7.

Step 4: | 5 (1 1-Dioxido-1 2—th1azman—2—yl) S-hydroxy—l 6—naphthyr1d1ne-7—

15 carboxyhc acid methyl ester.
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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WO 02/ 30931 PCT/ USCOL/ 42564 12 April 2005 (CH2)0 /V wherein u and v are
each integers having a value of fromO to 4, provided that the sumof u + v
is 1, 2, WORI0Bior (v) a heteroatom containing chain whi GTIVES01/42564
-N(Ra) - (CH2) 1-2-, 5CH2-OC(=0) -CH2-, or -CH2-C(=0 O CH2-; Zl1is N or C @B;
@ and B are as defined in (i) or ( i) as follows: 10(i)Q@ isqd mﬂ;%
(2)-d _4 alkyl, . (3)-Cl-4 fluoroal kyl, (4)-0- Cl_ 4 al kyl, 15(5)- -4
quoroaI kyl , (6)halo (7)-CN, (8)-d-4 al kyl -ORa, (9)(CHZ)0 2C( O)Ra
20( 10) - (CHZ)o 2C2Ra, (11)(CH2)0-2SRa, (12)-N(Ra)2, (13)-C1-4 al kyl
“N(Ra) 2, (14ddetpys-1BapincyRERE) XheabirtEyaCgt-f6r 20 kil 26CEGNERR}. ™her ei n
Gis O S,

(17) - (CH2) 1- 3%11)3&1(%&%%%8@ i%&g 55%{?%@‘@3@5@&@‘16)&0 1-N(Ra) 2,
30(19) - ¢( =0/ M éftflcﬂléﬁ‘ééﬁ dﬁlftdqum;lem stgeanChEnitr6@8) toSO2Ra,
(21) - N( Ra) SGabeide 1. 064 (97%) of 5-(N-1 4—butanesultam) 8-hydroxy-1,6-naphthyridine-7-

5  carboxylic acid methyl ester (9) as an off white crystalline solid.

HPLC retention 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

ml/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,
10 1259,125.2,124.4,53.2, 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
9 -~ 11~EtOH
[337.35] 10 _
[195.15] [476.52]
15 A suspension of 5-(N-1,4-butanesultam)- 8-hydroxy~1 ,0-naphthyridine- |

71-carboxylic acid methyl 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 -
20  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
25  stream of nitrogen to provide 1.343 g (94%) of the monoethanolate of 5-(N-1.4-
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80 WD 02/30931 PCT/ USO1/ 42564 12 April 2005 10 15 20 25 30 (22) - C2-4

al kenyl, (23) -C2-4 alkenyl-C(=O-N(Ra)2, (24) -C2-3 al kynyl, (25)
-CCCH2N(R)2 (26) -C=C-CH2ORa (27) -C=C-CH2SRa (28) -C=C-CH2SQ2Ra NRa
(29) RaN(We@)02/36Ba N, OH (30) NRa (31) -N(Ra)-d -4 al kyl - $RI/USH{/B2)54
-N(Ra)-Cl14 al kyl -ORa, (33) -N(Ra)-Cl1-4 alkyl-N(Ra)2, (34) N R@AF{,;J.QQ%

al kyl -N(Ra) -C(Ra)=0, (35) -N(Ra)-C0-4 alkyl-1C(=0)11-2N(Ra)2, (36)
-N(Ra) - C1-4 al kyl -C02Ra, (37) -N(Ra) C(=O) N(Ra)-Cl-4 al kyl -C( 0) N( Ra) 2,

(38) -N(Ra)C(=0)-C14 al kyl-N(Ra)2, (39) -N(Ra)-S02-N(Ra)2, (40) -Rk, (41)
-Cl-. al kyI substituted with Rk, (42) -ClA fl uoroal kyl substltut ed with RK,
(43) -C2-5 a’blktmwylhltﬁhé-N—(fI-ﬂuorobenzyl) 8-hydroxy-1,6- naphthynchne 7-carboxamide (__)

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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(44) -C2-5 alkynYi-Rl, (45) -0-Rk, (46) -0-Cl-4 alkyl-Rk, (47) -S(0) n- Rk,

(48) -S( n-Cl-4 al kyI Rk, (49) -0-Cl-4 alkyl-ORk, (50) -OCl-4

al kyl - O CHU0Z8003)| - Rk, (51) -0-Cl1-4 al kyl-S(OnRk, -81 12rcapusdi/42905 (52)
N(Rc) - Rk, (53) -N(RO)-A -4 allcyl substituted with one or two Rk groups,
(54) =N(Rc)-Cl11 al kyl -ORk, (55) C(=O0-Rk, (56) C(=0 N(Ra)- Rki> adriPZ005
-N(Ra) C( =0 - Rk, (58) -C(=O N(Ra)-Ci -4 al kyI Rk, or (59) -N(Ra)-Q0-4

al kyl - S(O nRk, 10 is (1) i, (2) :-Cl -4 alkyl, (3) -Ci11 fluoroal kyl,
(4) OCl-4 alkyl, 15 (5 od- 4 fluoroal kyl, (6) halo selected from-F,
-, and -Br, (7) -CN-(}8)4-BudmdsnlatidyN- (‘Eﬂaprobenz(yg))-S-hydxﬁkyA @&l kyl

subst i tut ed H\Aﬁhkhy'ﬁ@meof c%@oﬁa‘xﬂﬂe g{l?%ﬁﬁéﬂh‘éﬁég}%e (@%P‘?Qd 1 $8; Hqégcgi‘her W th the

carbon atons _to usedrt PBodn at om

attached t heﬁilé%‘f%@ﬁ %Fﬂfiﬁ af E@H 6% BLyrerebweted (hiombe by hiewingad 856\ fot &,
wherei n the mehebnﬁﬁbﬁloesppﬂfﬁwﬁ (.608 1L, Mﬂﬁﬂﬁ}@%a&%h%% %56%19{9 Boal 1y

mtrogen oxygen aﬁd sul fagh wherein the heterocycle is

substituted wtft YEFciystadine %rﬁ%g‘tt‘?‘tﬁ Jen dePesiigdp dheiBkinTe wes aged @H% PGm
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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(1)) (2). (3) (4 (5 (6 (7)) (8 ~(9 -C1-4 alkyl, -cC1-4

fluoroal kyl, -0OCl1-4 alkyl, -0-Cl-4 fluoroalkyl, halo, -CN, -Cl-4

al kyl -ORa, -Cl-4 alkyl-S(OnRa, -Cl-4 alkyl-N(Ra)2, -82 WO 02/30931

PCT/ USO1/MO88#093P April 2005 (11) -Cl-4 al kyl - C(=0) - N( Ra) ZCT/YS0p¥§256€] - 4

al kyl - C32Ra, (13) oxo, (14) -Rk, and (15) -Cl-4 alkyl substi tistgf sosh RK;
& is: (1)-H (2)-Ci1-4 al kyl, 10(3) Cl-4 fluoroal kyl, (4)0-C14 al kyl,
(5)0-Cl -4 fluoroal kyl, (6)halo selected from-F, -CI, and -Br,

| - 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 integrase 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 -



15 8 C16 I.k .I”- ORa, (9)N(Ra)?2, orr (10)-C1-6 al kyl -N( Ré)z; each
(()'1‘7) RIG\IWOERQO)E;'@ i ndgpe%dent ly: 20(1)-H, (2)-Cl-4 alkyl, 3%-C%/i
fl uoroal kyl ,- (4)0-Cl1-4 alkyl, (5)0-Cl-4 fluoroal kyl, 25@6¥USM/4258) hal o,
(8)-CN, (9)-C1-4 alkyl-0Ord,; (10)-(CH2)o-2C(=0)Ra, 30(11)(0"2)197\&%8(%6‘
(12)-(CH2)0-2SRa, (13)-N(Ra)2, (14)-Cl-4 alkyl N(Ra)2, , 2008
(15)-(CH2)0-2C(=O) N(Ra) 2, -83 WD 02/ 30931 PCT/ USCv/ 42564 12 Apri ' L5,
(16)-Cl-4 al kyl -N(Ra) - C(Ra) =0, (17)-SC2Ra, (18)-N(Ra)S2Ra, (19)22 o
al kyl - ORawEAZOs-&- LhviApakky! - SRa, (21)-0O-Cl-4 al Kyl - NH- CQ2Ra, (22)-
allcY1l-N(Ra) 2, (23)-N(Ra)-C -4 alkyl-SRa, (24)-N(Ra)-Cl_4 alkyl O_?%
10(25)-N(Ra)-Cl1-4 al kyl-N(Ra) 2, (.26)-N7(Ra)-C1.-4 al kyl - N(Ra) - C( Ra) =0,

1. A compound of Formula (I):

M.
5
wherein
| Ais T - S
16 [:::],uliillib’lillnllil,nli"lll,or'ill'll'},

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, -C1.4
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 mdependently selected from the oroup consisting of halotren
20 - -OH -C1_4 alkyl, and -O-C1-4 alkyl;

) B ' o -
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(27)-Rk, (28)-C 1-4 alkyl substituted with 1 or 2 Rk groups, (29)-Cl-4

fluoroal kyl substituted with 1 or 2 Rk groups, 15(30)-0O Rk, (31)-0 Cl4.

al kyl -Rk, (32)-S(On-Rk, '(33)-S(On-C-4 al kyl-Rk, (34)-0-Cl-4 al kyl - ORk,
20(35) - O 0338%31ky| - O- A 4 al kyl - Rk, (36)0-Cl-4 al kyl - S( O rnRa/Usm/4¢37) - CO- 4
al kyl - N(Rb) (Rk); each of R3 and R4 is independently 25(1) -H, {gAprwoﬁ’ (3)
-CN, 0(4) -OH, (5 Ci1-4 alkyl, (6) CG-4 fluoroalkyl, (7) -OCl-4 alkyl, (8)
-0-d -4 fluoroal kyl, (9) -Cl1-4 alkyl-ORa, (10) -0-Cl1-4 al kyl-ORa, -84 WD
02/ 30931 PCT/ USQOL/ 42564 12 April 2005 (11) -OCl-4 allcyl-SRa, (12) -OCl-4
al kyl -NH CO2Ra, or (13) -OC2-4 alkyl-N¢Ra)2; RS is (1) -H (2) -Cl-4

al kyl, optionally substituted with 1 o substituents independently

sel ected from hal ogen, -O CI=2(GHgyEL “2ACHYaipr oal kyl, -N(Ra) 2, and

-C2Ra; 10 (3) phenyl optionally substifthted with from 1l to 3 substituents
. . . , wherein u and v are

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,

- 80 -



i ndependent|ly selected from hal ogen, C -4 alkyl, C-4 fluoroalkyl, -0-Cl-4

alkyl, -O0d-4 fluoroalkyl, -S-d-4 alkyl, -CN, and -OH, or (4) -Cl-4

al kyl sub&oioe/geetd with phenyl; 15 each Ra is independent!| ycthisorszs6il- 4

al kyl; each Rb is independently: (1) -H, 20 (2) -Cl-4 alkyl, (3) -Cil-4

fluoroal kyl, (4) -Rk, (5) -Cl-4 alkyl-Rk, (6) -S(On-Rk, or 12kiZdos -
-C(=0 -Rk; each Rc is independently (1) -H (2) -Cl-4 alkyl, 30 (3) -Ci1-4
al kyl substituted with -N(Ra)2, or (4) -Cl1-4 al kyl -phenyl, wherein the
phenyl is optionally substituted wth 1 to 3 substituents independently
sel ected fr.om hal ogen,(22)C1-%2at ®enylCl- 4 fl uoroal kyl, -O Cl-4 al kyl,
-O-Cl1-4 fluoroal kyl, (% C. AlkE1.C(=ONN -0+ -85 12 April 2005 each
Rk is independently: ((%?- arC?'Age gﬁé{ed( fronﬂRp ényl and napht hyl, wherein
aryl is unsubstituted®or 53t led with from1 to 5 substituents

i ndependent |y sel ect eq2§)r om—B=C5GiMN(RJuent s i ndependent1y-sel ected

f i) hal i C -6 _.al kyl il4i) Cl-6 fl | kyl, . and i - OH,
rom (|5) a oggn, (I(|26) —CaEéLCHZ(é[!{é3 . uor oal kyl , ~an (|v) ‘

(27) —“CEC“‘CH2SRa

(28) _CEC—CHQSOZRa .

FE
| SN ONE,
(29) R ,
L o
N..
o
| @y NRT
10 3D _«N(Ra)—C 1-4 alkyl-SRa,

(32) -N(R2)-Ci4 alkyl-ORa,
(33) -N(Ra)-C14 alkyl-N(Ray,
(34)  -NR3)-Cj4 alkyl-N(R2)-C(R2)=0,
N | (35)  NR¥-Co-4 alkyl-[C(=0)]1-2NR)2,
15 (36) -N(R2)-Cj_4 alkyl-CO2R3,
(37) -NR2C(=0)NR)-C1.4 alkyl-C(=O)N(R2)7,
(38) -N(R&)C(=0)-Cj4 alkyl-N(Ra)y,
(39 -NR-SO2-NR,
. (40) Rk, | o
20 (4) -Ci4alkylsubstited withRK,
'(42) -C1'_4 fiuoroalkyl substituted with Rk,
43)  -Co.5 alkenyl-RK, |
(44) -C2.5 alkynyl-RK,
. (45) -O-Rk,
25 (46) -0-Ci.4 alkyl-Rk,
A7)  -S(On-Rk,
48)  -S(O)n-C1-4 alkyl R,
(49) -0-C1-4 alkyl-ORK, , .
. (50) -O-C].4 alkyl-O-Cj4 alkylRk, -
30 (51) -0-Ci-4 alkyl-S(O)Rk,
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20(k)N(Ra) 2; (1)-C1-6 alkyl-N(Ra)2, (in) -Rt, (n) .-(CH2)0-3C(=0)N(Ra) 2, and
(0)-(CH2)0-3C(=0O Ra; 25(2) -C3-7 cycloal kyl, unsubstituted or substituted
with from1l to 3 substituents independently selected from (a) hal ogen,
O(b) Cl-6 alkyl, (e) -0-Cl-6 alkyl, (d)Cl-6 fluoroalkyl, (e) -OCl-6
fl uoroal kyl (t) -CN, (g) phenyl, and (h)-OH;, (a) hal ogen, (b)gﬂﬁm@o@j kyl ;
(c) A-6 fl uoroal icyl, (d) -0-Cl-6 alkyl, (e) O Cl1_6fluoroalkyl,
phenyl, (g) S-Cl-6 alkyl, (h) -CN, (i). -01-1 (j) phenyl oxy, unsubstltut ed
or substituted with from1l to 3 -86
| (52)  -N(Re)-RK,
(53) | -N(RC)-C14 afkyl subst:tuted with one or two Rk groups
(54) -N(RC)—CI_4 aIkyl—ORk
. o (55) -CEOJRK,
5 (56) -C(=O)NRa)-Rk,
I (57)  -NRHC(=0)-Rk, -
(58) -C(=0)N(R?)-C1.4 alkyl-Rk, or
(39) -N(R2)-Cp-4 alkyl-S(O)pRK; -

0 Q3is : .
(2) - -C14alkyl, ' ' '

(@) -C14fluoroalkyl,

@) - -0-Crqalkyl, -

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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WO 02/ 30931 PCT/ USA /42564 12 April 2005 (3) -C3-7 cycl oal kyl fused with a

phenyl ring, unsubstituted or substituted with from1l to 5 substituents

i ndependeW &8 ected from (a) hal ogen, 5(b) Cl-6 al kyl pcrajs@/@sed al kyl ,
(d) C1-6 fluoroal kyl, (e) O*Cl-6 fluoroal kyl, (f) -CN, and (g)-OH 10(4) a
5- or 6- nenbered heteroar onat i c ring containing from1l to 4 hej g pasgens:

i ndependent|y sel ected from oxygen, nitrogen and sul fur, wherein the
heteroaromatic ring is unsubstituted or substituted on nitrogen or carbon

with fromlto 5 subst uen p selected from 15(a) hal ogen,
(b)C1-6 alkyl, (c) Ci- )fl uféﬂﬁaﬁqgﬁ 8{1%5) 1%)2:1 6 alkyl, 0(e) 0-Cl-6
fluoroal kyl, (f) phenyll?) (gf1S mylecetkyl - CN, (_.h) o

(13} oxo,
(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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-OH, 5(i) phenyloxy, unsubstituted or substituted with from1l to 3-
(j)substituents independently selected from (i) halogen, (ii) Cl-6 alkyl,
k) (iii) Cl1-6 fluoroalkyl, and O(1)(iv) -OH -N(Ra)2, -Cl-6 al kyl-N(Ra) 2,
(m -R, wojzess) (0)-(CH2)0-3C(=O N(Ra) 2, and (P)-(CH2) 0rea(es0Ras64- 87 WO
02/30931 PCT/USOL/ 42564 12 April 2005 5 (5) a 5- or 6- or 7- npyRgisffs -
saturated heterocyclic ring containing from1l to 3 heteroatons

i ndependent|y sel ected from oxygen, nitrogen and sulfur, wherein the
heterocyclic ring is unsubstituted or substituted with from1 to 4

e TR ESRSL, () ((9( (9(0) (9

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,
@7 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) -ORkK, o
- (31)  -0-C1.4 alkyl-RK,
(32) -S(O)n-RK, _
'(33)  -S(0)p-C1-4 alkyl-RK,
(34)  -0-C1-4 alkyl-ORK,
20 (35) -0-C1.4 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,
' (@) . 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,



a) (k) (1) (m (m (0) (p) (q)

(r)
(aa) (bb) halogen, d-6 alkyl, -0OCl-6 alkyl, C1-6

1£ njor (();I) RYP 82/30981 C1- 6 fluoroal kyl, -CN, oxo, phenyl beR€USEI/42564
phenyl ethyl, -OH -(CH2)0-3C(=O N(Ra)2, -(CH2)0-3C(=0)Ra, -N(Ra) C(=0 Ra,
- N(Ra) - CO2Ra, ' 12 April 2005
(11) -0-Cy.4 alkyl-SR,
(12) -O-C1-4 alkyl-NH-CO9R4, or
(13)  -0-Cz.4 alkyl-N(R3)2;
5 R53is : .
m  H e
(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 ‘ : B '
each R2 is independently -H or -C1 -4 alkyl;
each Rb is independently:
(H -H, ..
20" (2) -Cpd4alkyl,
(3)  -Ci-4fluoroalkyl,
@ Rk, -
(5)  -C1-4 alkylRE,
©  -S(O)RK, or
25 (7)  -C(=0)-Rk;
each RC is independently -
1 -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

-85.-
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-(CH2)1-3N(Ra) -C(=O Ra, -N(Ra)2, -(CH2)1-3N(Ra)2, 4CH2)1-3-CRa,
-(CH2) 0-3C2Ra, -(CH2)0-3-0-(CH2)1-3-CRa, _S2Ra, -SM2N(Ra)2,
-(CH2) 0-3C(=0 O (CH2) 1-2CH-CH2, -Rt -(CH2)0-3C(=ORt, -NRa)Rt, and
-(CH2)1-3Rt; or 10 15 20 25 30 (6) an 8- to 10- nenbered het qup\w%bgc
ring containing froml to 4 heteroatons independently selected Trom
oxygen, nitrogen and sul fur, wherein the -88 WO 02/30931 PCT/ USQOL/ 42564 12
April 2005 5 10 heterobicyclic ring is saturated or unsaturated, and is
unsubstituted or substituted with from1l to 5 substituents independently
sel ected from (a) halogen, (b) Cl-6.alkyl, (c).-0-Cl-6 alkyl, (d) Cl-6
fl-uoroal kyl, (e) O Cl-6 fluoroal kyI (f) CN, (g) :0, and

each Rk is independently: :

(1) aryl selected from phenyl and naphﬂlyl wherein aryl is
unsubst:[tuted or subsututed with from 1 to 5 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;

- 86 -



|
|

(h) -OH Rt is naphthyl or a 5- or 6-menbered heteronmonocylic ring

cont ai nig‘g froml to 4 nitrogen atons, wherein the heterononocyclic ring
i s satur aV@@28¥3Unsat urated, and wherein the naphthyl or PCEAIS01/42564

het er omonocyclic ring is uns‘ubstituted or substituted with. 15 from1lto 4 -
substituents independently selected from hal ogen, oxo, Cl-4 al{oyAym #jd

-0-C -4 alkyl; and nis an integer equal to 0, 1 or 2; 20 or a
pharmaceutical |y accept abl e salt thereof 2. The corrpound according to

claim1l, wherein Zl is_CH (1) -H (2) -d-4 alkyl, (3)

S Q] _
-(CH2)0-2CF3, 30 (4). Cb cha-ﬁ'aqyré&ﬂalkyé @sedm YOS pnfubktitaddaorsel ect ed
from-F, -C 02/ 30931
PCT/ USOL/ 42\5}%%&%6%%?? ﬁﬁégg%JS?gS%%‘TB%S%?%p%Tﬁ%ﬁleﬁt E‘%%m (14) (15) (16)
(17) 10 (18) (19) N

| (b) C1—6 alkyl,
5 | () . -0-Cy_g akkyl,
' (d) . Ci-6 fluoroalkyl,
{e) -0-C1-6 _ﬂuoroallql,

(f) -CN, and
| & -OH;
10 o (4)  a5-or 6- membered heteroaromatic ring containing from 1to4

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,
15 . (b)) Cig alkyl,
o {©)  Ci-6 fluoroalkyl,
{d) -0-Cy-¢ alkyl,
(e) ~ -0-Cjp.¢ fluoroalkyl,

()  pheny],
20 ‘ (&) -5-C1.6 alkyl,
() N,
(i) -OH,

) phenyloxy, unsubstituted or substituted with from 1 to 3
substituents mdependently selected fromi:
25 S ) halogen,
o - () Ciealkyl,
(dii) C1_5 fluoroalkyl, and

)
- - ® -N(Ra)z,
30 0  -Cl-g alkyl-N(Ra), R
| (my Rt
(n) 0XO0,

(©  -(CH2)0.3C(EO0)NRa)y, and
() = -(CH2)0-3C(=O)R3;
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(20) (21) (22) 15 (23) (24) (25) (26) (27) 20 (28) (29) (30) (31)

(32) 25 (33) (34) (35 (36) (37) 30 (38) (39) (40) -(CH2)0-2C(=0)Ra,
-(CH2) 0-2C2Ra, --(CH2)0-2SRa, -N(Ra)2, -(CH2)1l-3N(Ra)2, ' '

- (CH2) O- MQ@WR@Z -G (CH2) 1-2-C(=O N(Ra) 2, wherei n GPCEUS/BI64AN( Ra) ,
or NSCPRa), - N(Ra)-C(Ra) =0 -(CHR) 1-2-N(Ra)- O( Ra) =0, 12 Apr2005
-C(=0 -N(Ra)-(CH2) 1-3-[C(=0)70-1-N(Ra) 2, -C(=0O -N(Ra)- (CI—|2)1

substituted with 1. or 2 -ORa, SO02Ra - N(Ra)SOZRa

(5)  a5-or6- 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 ' (a) halogen, _
| (b Creakyl,
©  -O-Clgalkyl,
(d) Ci1-6fluoroalkyl,
()  -O-Ci.6fluoroalkyl,

10 - ® N,
| | g)  oxo,
(h) phenyi
(i) benzyl, -
| | ()  phenylethyl,
15 o ky -OH,

)  -(CH2)0-3C(=0)N(Ra),
(m) -(CH2)0-3C(=O)R8a,
(m) = -NRa)-C(=O)Ra,
: {0). —N(Ra)—COzRfﬂl
20 @ -(CH13NR- C(—O)Ra
@ -NRay,
() -(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) -SOgRa,
(W) ~802N(Ra)2,“
x) —(CH2)0-3C(-0)0(CH2)1-2CH*CH2,
- » R,
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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- CH=CH- (CH2) 0- 1- C(=0) - N(Ra) 2; - C=C-CH2ORa - C - C- CH2SRa - C=C- CH2SO?Ra Ra
yN,OH NRa , -N(Ra)-(CH2)1-4SRa, -N(Ra)-(CH2)I-4CRa,

- N( Ra) - (OM2Y2/3P3N( Ra) 2, - N(Ra) - (CH2) 1- 4N( Ra) - C( Ra) =O,  PCT/US01/42564

-N(Ra) - (CH2) 0- 2-[ O(=0) 71- 2N(Ra) 2, - N( Ra) - ( CH2) 1- 4- CO2Ra, |

-N(Ra) Q= N(Ra) - (Cr2) 1-4- Q= N(Ra) 2, - N(Ra) (=) (O12) L 4- NiBRjaong
-N(Ra)-S02-N(Ra)2, Rk -(CH2)1-4Rk, -C=C-CH2Rk O Rk -S(0)n-RK, -90 WO
02/ 30931 PCT/USOL/ 42564 12 April 2005 (41) N(Rc)-Rk , (42) -N(Rc)- (CHZ)I-4H

substituted with one or two Rk groups, (43) -N(Rc)-(CH2)1-40Rk, (44) (=0
Rk _ heterobicyclic ring is saturated or unsaturated, and is unsubstituted or substituted with

from 1 fo 5 substituents independently selected from:
| (a) halogen, o
(b)  Cl-6alkyl,
5 {c) -0-Ci-6alkyl,
' (d)  Cj]-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

71 is CH;
25
Q'2 is
n  H o
(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, '
(® -(CH2)1-30R2,
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(45) -0(=0) N(Ra)-

(1)-H ( 5%4alkyl
3 6)-OH, (7)hal o selected from-F,

(10)(CHZ)O 2C(=0) Ra,

(5)- O (
(9)- (CHZ)l 30Ra

(13)-N(Ra) 2, (14)- (CHZ)l 3N( Ra) 2,

al kyl - N(Ra) - C( Ra) =

RK,
and (48)N(Ra)-S(O nRk; 104 is-H each of Rl and R2 is independently:
15(3)-(CH2)0-2CF3, (4)-0-d 4 al kyl
-d
(11) - (CH2) 0- 2CC2Ra,
(15)-(CH2)0-2C(=O N(Ra) 2, (16)-Cl1-4
O (17)-SQ2Ra, (18)-N(Ra)S®2Ra, (19)-0 (CH2) 1-40Ra,

(20) - O (CH2) 1- 4SRa,

10

10
an

12)

(13)
(14)
(15)
(16}
(17
(18)
(19)
(20)

@D

15

(2)

23)

(24

920

(25)

(26)
@7
(28)
(29)

(30)

61

25

30

(32)
(33)
(34)
(335)
(36)
37

(38)

(39
(40)

(21)- O (CH2) 1- 4NI H CO2Ra,
02/ 30931PCT/ u501/(§g564 ERoARsH-GRAS

(16) MR :O) Rk Or (47) C(:O) N( Ra) ( C|_|2)|4Rk -

~(CH2)0-2CO2RA,
-(CH2)0-2SR2,

-N(R2)7, _
~(CH2)1-3N(R2)7,
(CH2)0-2C(—O)N(R3)2 '

-G-(CH2)1-2-C(=0)N(R2)2, wherein G is O, S, N(Ra) or N(SOzRa)

-NR2)-C(R2)=0,
~(CH2)1- 2—N(Ra) -C(Ra)=0,
-C(=0)-N(Ra)-(CH2)1-3-[C(=0)]0-1-NR2)2,

CA/UA2568) - CN,
(12) 1&%&90525%

(22) - O (CH2) 2- 4N(Ra) 2,

-C(=0)-NRa)- (CH2)1 2H substituted with 1 or 2 ORfrl

-SO2Ra,
—N(Ra)SOQRa |
-CH=CH-(CH2)o- 1-C(-O) N(Ra)7
—C= C-CH20R""
- —C=C— CHQSRa, -
—CEC—CHasogRa’ .

= |

N“‘OH

NR*

-N(R2)-(CH2)1-45Ra,.
-N(R2)-(CH2)1 40Ra,
-N(R2)-(CH2)1.4-N(R2)2,
NR2)-(CH2)1-4N(R2)-C(R2)=0,
-NR2)-(CH2)0-2-[C(=0)11-2NR2)2,
-N(R2)-(CH2)1.4-COgR®,

-N(Ra)C(_O)N(Ra) (CH2)1-4- C(—-O)N(Ra)z, -

-NROC(=0)- (CH2)1—4—N(R3)2
-N(R2)-S02-NR2)2,

Rk, o
—C=C—CH,R"

-O-RK,

-S(O)n-RK,

-90- .
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(23)- N R - (D) | - 4,SR,,a1 (,24) R -(GD)! _74%1, (25) I_\_I( Ra) (CH2)14N( Ra)z

(26)-N(Ra)-(CH2) 1-4N(Ra) - C(Ra) =O, 5(27)-Rk, (28)-(CH2)1-4H substituted with
1 or 2 RWGaEps1 (29)-0 Rk, (30)-0 (CH2)1-4Rk, (31)S(O nPel/usot/42564
10(32)-S(On-(CH2) 1-4Rk, (33)-0(CH2)1-40Rk, (34)-0O(CH2)1-4-0-(CH2)1-4RK,
(35)-0(CH2)1-4SRk, or (36)-(CH2)0-4N(Rb) (Rk); 15each of R3 a{rédp(\ﬁﬁlzdog

i ndependently (1)-H, (2)halo selected from-F, -d and -Br, (3)

20(4)0H, (5)A-4 alkyl, (6)-(CH2)0-2CF3, (7)-0OCl-4 alkyl, or

(8)-Q(CH2) 0-2CF3; and O5R5 i s (1)-H, (2)-C1-4 alkyl, (3).-(CH2)1-4N(Ra)?2,
30(4) (CH2) 1- 4CO2RAL) phd¥RF)-Bbt i onal Iy substituted with from1 to 3
substituents (5) l(mgbepemgn)tdm{mIﬁmxﬁﬂnﬁrﬁmimbﬁ@mwocﬂk éro%bl‘W -(CH2) 0-
2CF3, -0 C14 al ky(43) O @&ﬁz _4ORKS Cl -4 al kyl, -CN, or -92

. @4)  -C(=0)-RK,
5 @5) -C(=O)N®Ra)-Rk,
- (46) -NR2)C{=0)-RK, or
(@7) -C(=O)N(R2)-(CHp)1-4RK; and
(48)  -NR2)-S(0)pRk;

10 - Q4 is -H:

 éachof Rl and R2 s independently:

O H
2) -C1-4 alkyl,
15 (3)  -(CH2)p-2CF3,

- @) -O-Ci4alkyl,
©)  -O-(CH2)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) -(CH20-25Rs,
25 13) -NRay, |
: - (14)  -(CH2)1-3N(Ra)7,
(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-(CH2)2-4N(Ra),
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WD 02/ 30931 PCT/ USOL/ 42564 12 April 2005 (6) (CHZ)l 4- Phenyl or a

pharmaceutical Iy acceptable salt thereof. 3. The conpound accordl ng to
claim2, which is a conmpound of Formula (I1): 10 or a pharnaceutl cal ly
accept ab/é0 84BW3% hereof . 4. The conpound according to cl aPEIASHESEh is a
conpound of Formula (111): 15 or a pharnaceutically accept abl 6|2$q_l)|,—,f.2005
thereof. 5. A conmpound according to claim1, which is a conpound ‘selected
fromthe group consisting of 20 N-1-(7-{ [(4-fluorobenzyl)am no]carbonyl
}-8-hydroxy-1, 6-napht hyridin-5-yl)=N-1-, N 2-, N-2-trinethyl et hanedi am de ;
WO 02/ 30931 PCT/ 1/ 42i lieh,2005 5-(1, 1 -dioxido-

1, 2-thi azi nan- 2- ﬁ %&ﬁér@?ﬁ\g@ﬁi\% ) - 8- hydr.oxy- 1, 6- napht hyri di ne-

7- car boxam de; (24) aN(Ra) (CH2)1-40R2,

N (4-fl uorobenzy 0, gy,0- t hi adi azepan- 2- yI) 8- hydr oxy- 5

[ 1, 6] napt hyri di n car g&)gdq%?-i(;jgf' NR 2

N-[4-fl uoro 2- (mﬁ!@yl sN@@dﬂHﬁbﬁNRfl@%@ﬁp@xy 5- (1, 1- di oxi do- 1, 2-t hi azi na
n-2-yl)-«l, 6- napgﬁg}yrl ine- 7- car boxanude 10 and pharmaceutical |y accept abI e
salts ther eof 0 ceutical ition conprising a
therapeutical ly @%¥ ec@}@@la‘ﬁ% stifftedwithy ﬁq% gE¢BFding to claim1, or a
pharmaceutical |y q@cce@tﬁpl e salt thereof, and a pharnmaceutically

accept abl e carrl % L@?ﬁ% gherapeutl cal | y effective anount of the
conpound accordi @ to r' a pharmaceutically acceptable salt

thereof in the mBLf acB@}p-RYE, a medi canent for inhibiting HV integrase,

for prevugnting or.4y ea R0 by HV, or for preventing, treating
or del ayiﬁng t he (535 et gdﬁl@ﬁﬁ &ubject -in need thereof. 12 April 2005
-O-(CH2)1.40Rk, o -

(34). -O-(CH2)1-4-O-(CH2)1-4RK,
 (35) -O-(CH2)1-4SRK, or
(36) -(CH2)0-4NRb)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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8 Ais Lis, or (t) a single bond; (ii) -(CH2)1-3-, which is optionally
substituted with 1 or 2 substituents independently selected from the group
consi sti MP8PYEH, -c1-4 alkyl, -0-C-4 alkyl, -CORCH3, - BEREOURAENYI,
phenyl, benzyl, -(CH2)1-20H, - -CH(QH)-phenyl, and -CH(NH2)-phenyl; (iii)
-(CH2) 0-1-CHf CH (C132)-, which is optionally substituted with 1t A¥itZ05
substituents independently selected fromthe group consisting of hal ogen,
-OH, -Cl-4 alkyl, and -O-Cl -4 alkyl; - (CT32)o- , ,~- (CHH2)0-z , wherein
u and v, are each integers haui e of fromO to 4, provided that the
sumof u +vis 1, 2, @@ or _@ﬁ@?'@gﬁgﬂhet er oat om cont ai ni ng chain which is
-N(Ra) - (CH2) 1-2-, -CH2-OC(=0O) -CH2-, or -Cl42-C(=0OCH2-; Z is Nor C @B;
@ is (1) - ; - C1- I 3).,~Cl -4 fluoroal kyl, (4) ' -OCl-4
al kyl, (5) !dli?B&%‘*%‘é“’ré%gﬁ%ﬁabfe(%}‘tﬁ%{?‘gf; (7) -ON, (8) -d _4 alkyl - ORa,
(9) -(CH2)0-2c(=C))Ra, A conpound according to claim1l wherein 95 12 April
2005 Z3 ks (10) - (CH2R0- 2064 ompbddd acchidifd & B2, witidfds a NofRbga of 13)
-Cl-4 al kyl -N(Ra)2, .

Formula'(IT):

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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al kynyl,

- QWCHz oQémneolN.Ra 2; 15 -SCQRa; (16) -N(R4) SCRRa, (17) -C2-3
ot (18) C&C—éHgN(Ea)Z ((1é) -G -G CH2ORa (20) - C=C CH2SRa (21)

-C=C-CH2SPRa_ (22) -N(Ra)-Cl-4 alkyl -SRI, (23) -N(Ra)-Cl-4 alkyl -
(24) - NVRS¥®B14 a1ky1-N(Ra)2, (25) -N(Ra)-Cl-4 al kyl - N(BQIAﬁmﬁeecxa

SRk, (27)
with Rk,

-a . alkyl substituted with Rk, (28) -Cpl fluoroal kyl substituted
(29) -C2-5 al kynyl -Rk, (30) -C2-5 al kynyl-Rk, (31) 13»mk200632)
-0-Cl14 al kyl-Rk, (33) S(On-Rk, (34) -N(Rc)-Rk, (35) -N(Ito)-Ci14 al kyl

substituted with one or two Rk groups, .(36) -N(RC)-Cl1-4 al kyl -ORk, or

(37) -

fl uoroal k

from-F,

10

15

20

-Cl-4 al kyl 3) -Cl-4
y$ N“ %"%‘61&2}2 }'l()(&ﬂ"' ﬂgo@&’ﬂnﬂlh%ﬁ’déﬁt&ytl ﬁﬂgsgh)ﬁlfmidmesel ected
- Brarbatinid8y , (7) -CN, 96 12 April 2005 (8) -Cl4 al kyl - CORa,

N-(4-fluorobenzyl)-5-(1,1- dioxido-1,2,5- thladtazepan~2~yl) 8-hydroxy-
[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

and pharmaceutically acceptable salts thereof.

6. A pharmaceutical composition comprising a therapeutically
effectwe amount of a compound accordmg to claim 1, or a pharimaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier.

7. Use of a therapeutlcally effectlve amount of the compound
accordmg to clatm 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™

for preventing, treating or delaying the onset of AIDS in a subject in need thereof
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(9) -CA-4 alkyl substituted wwth RK; 4 is: (1) -H,- (2) -ClL.4 alkyl, (3)
-Cl.4 fluoroalkyl, (4) -0-C-4 alkyl, (5 -0-Cl- fluoroalkyl, (6) halo
selected from-F, -d, and -Br, (7) -CN. (8) -Cl1.6 alkyl-Ora, (9
-N(Ra)2, or (10) -Cl-6 alkyl -N(Ra)2; each of RI and R2 is independently:
(1)-H, (2)-C1-4 alkyl, (3)-Cl.4 fluoroalkyl, (4)-0Cl.4 aI kyl ,12()5]3”90&1 4
fluoroal kyl" (6)-011, (7)halo, (8)-CN, (9)- Cl 4 al kyl -
(10)-(CH2)0-2C(=O Ra, (11)-(CH2)0-2C02Ra, (12)-(CH2)O0- ZSRa (13)-N(RR) 2,
(14)-Cl -4 alkyl N(Ra)2, (15)-(CH2)0-2C(=O N(Ra)2, (16),-Ci1-4

al kyl - N(Ra) . C(Ra) 0, (17)-S02Ra, (18)-N(Ra)SQ2Ra, (19)-O0C -4 al kyI ORa,
(20) ,-0-C-4 alkyl - SRa. A éijoukltdddordingab kit IN=fell2 Ra,

(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)oz —

» wherein u and v are each intepers having a value

—(CHy)pz

v
of from 0 to 4, provided that the snm of u + vis 1,2, 3 or d; or

) 2 heteroatom-conitaining chain which is -N(R4)-(CH) 1.2+, ~CHa-0C(=0)-CHa-, or
-CHa-C(=0)0-CHa~;

215 N or C-Q3;

Q2 is
(1) -H,
(2) -C1-4 alkyl,
(3) -C1-4 fluoroalkyl,
@ -0-C14 alkyl,

(3) -0-Cj_4 fluoroalkyl,
@ halo,
(7} -CN,

(8)  -Ci-40alkyl-OR2,
O CH)oaC(=O)Rs,



(22)-0-C2-4 al kyl - N( pa)2,‘ 97 12 April 2005 (23) -N(Ra)-Cl-4 al kyl SR&, (24)
-N(Ra)-Cl1-4 alkyl-ORa, (25) -N(Ra)-Cl-4 alkyl-N(Ra)2, (26) -N(Ra)-Cl1.4
al kyl -N(Ra)-C(Ra) =0, (27) -Rk, (28) -Cl.4 alkyl substituted with 1 or 2 Rk
groups, (29) -C 4 fluaroal kyl substituted with I or 2 Rk groups, (30)
-ORk, (31) -Od 4 alkyl-Rk, (32) -S(On-Rk, (33) -S(O n:-CliAaahkits RK,
(34) -OCl4 al kyl-ORk, (35) -0-Cl-4 alkyl-OC1-4 alkyl-Rk, (36) -0-Cl-4
al kyl - SRk, or (37) -CQ4 al kyl -N(Rb) (Rk); each of R3 and R4 is independently
(1) (2) (3) (4 (5 (6 (7 (8 (9 (100 (11) halo, -ON -OH
Cl4 al kyl, _

(10)  (CHz)(-2CO2R%,

(i)  «(CH2)p28R2,

12)  -NRap,

(13)  -C1-4 alkyl -NR®),

(14)  «(CH2)2C(=ONRy,

(15)  -80gRa,

(16)  -NER#HSO2RA,

(17)  -Cz.3 alkynyl,

(18)  —C=C—CH,N@RY,

(19) —C=C—CH,0R?
C=C— a

20 C=C—CH,SR®

@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
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G -4 fluoroal kyl, -0-Cl-4 alkyl -0-Cl1-4 fluoroalkyl, -Cl4 alkyl-0ORa,
-0-d-4 alkyl-OrRa, -0-d,4 alkyl-SRa, (12) -0-Cl1.4 al kyl -NH CQ2Ra, or
(13) ,-0-C2-4 alkyl-N(Ra)2; R5 is (1) H (2) -Cl-4 alkyl, optionally
substituted with 1 or 2 substituents independently selected from hal ogen,
Od-4 alkyl, -0-d.4 fluoroal kyl, -N(Ra, and -CQX2Ra; (3) phenyﬂA,mpidognally
substituted vmth fromlto 3 substltuents i ndependently sel ected from

hal ogen. Cl-4 aIkyI Cl-4 ftuoroalkyl, -OCl-44 alkyl, -0-C.4

fluoroal kyl, -S-Cl-4 alkyl, -CN, and - O—I or 98 12 Aprll 2005 (4) -C 4

al kyl subst i t @ed V\FHha‘bﬂ@Wlor each Ra is independently -H or -Cl-4 alkyl;

each Ro is mqtqpend@p_“mylsuhggtm‘ﬁm]g -Cl-4 alkyl, (3) -Ci1-4 fluoroal kyI
(4) -Rk, (5) -Ci1-4 alkyl- SO)n Rk, or (7) -C(0)-Rk; each Re, is

i ndependently (1) H (2) Cl 4 aI kyl, (3) -Cl-4 alkyl substituted with
N(R¥}i&;, or (4) -Cl-4 al kyl-phenyl, \‘/\,her ein the phenyl is optionally
substi tugid wi.th 1 to 3 substituents independently sel ected from hal ogen,

Cl-4 al kyf, CI-*4 fluoroalkyl, -0-Cl-4 alkyl, -0-Cl..4 fluoroalkyl, -S-Cl-4
al kyl , -@N, arfa-4agl,

€)) -C3 -4 fluoroalkyl,

{4 -0-C1.4 alkyl,

(3) -0-C]-4 flucrcalkyl,

{6) halo selected from -F, €1, and -Br,

(N -CN,

8) -C}.¢ alkyl-ORA,

&) -N(R&), or

(10)  -Ci-galkyl -N(R®)z;

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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each Rk is independently- (1) aryl selected from phenyl and naphthyl,
wherein aryl is unsubstituted or substituted with from1 to 5 substituents

i ndependently selected from (a) halogen. (b) Cl-6 alkyl, (c) ClL.6
fluoroal kyl, (d) -OCl-6 alkyl, (e) 0-Cl1-6 fluoroal kyl, (0O phenyl, (g)
-S-Cl-6 alkyl, (h) -CN, (1) -on (j) phenyl oxy, unsubstituted ®anrii2005
substituted with from1l to 3 substituents independently selected from (1)
hal ogen, (ii) -6 alkyl, (iii) Cl.6 fluoroal kyl, and 12 April 2005
(k)(iv) -OH -N(Ra)2, (1) Cl -6 al kyl - N(Ra) 2, (n) R, ] 7
(n)-(CH2)0-3C(--O N(Ra) 2, and (0)(CH2)0-3C(=0) Ra; (2) -C3-7 cycl oal kyl
substjtuted with firm1l to 3 substituents independently

unsubstl #t edb? £
sel ect ed®t onFR) et BGEFRE(b) C1-6 al kyl, (c)-OCl-6 al kyl, (d)Cl-6
fluoroal @& , MERACIGLaKI-DRaor oal kyl, (0- CN, (b) phenyl, and (h)-0H

(23 -NR#)-Cp.4 alkyl-N(R3)3,

(26)  -NR®)-C].4 alkyl-NR2)-C(R)=0,

27y  -Rk

(28)  -C).4 alkyl substituted with 1 or 2 R¥ groups,
(29)  -Cy-4 fluaroalkyl substituted with | or 2 RK groups,
G0 -o-rk '

(31)  -O-Cj_4 alkyl-RK,

(32)  -S(O)p-RK,

(33)  -S(O)p-Cy-4 alkyl-Rk,

(34)  -O-Cj_g alkyl-ORK,

(35) -0-C1.4 alkyl-0-C1_4 alkyl-RK,

(36)  -O-Cj-4 alkyl-SRE, or

(30 -Co4 alkyl-NRb)RK);

each of B3 and R4 is independently

1) -H,

(2) halo,
3) -CN,
@ -QH,

&) 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-Cy.4 fluoroalkyl, -§-C)_g alkyl, -CN, znd ~-OH,

or
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(3) -C3-7 cycloal kyl trued with a phenyl ring, unsubstituted or substituted
with from1l to 5 substituents independently selected from (a) hal ogen,

(b) Cl1:6 alkyl, (c) -OCl.6 alkyl, (d) C-6 fluoroalkyl, (e) -0-Cl.6
fluoroal kyl, (1) and (g) -OH (4) . a 5- or 6- nmenbered heteroaronmatic
ring containing froml to 4 heteroatons independently sel ect etk Apidonos
oxygen, nitrogen and sul fur, wherein the hetetnaromatic ring is
unsubstituted or substituted on nitrogen or <carbon with froml to 5
substituents independently selected from (a) halogen. (b) C-6 allcyl,

(c) C1L.6 flwuoroalkyl, (d) -OC-6 alkyl, (e) -OCl1-6 fluoroal kyl, (1) .
OH, 10D 0) phenyl oxy, unsubstituted

phenyl, (g) - SuCl-6 b subskify
or substitute vvlth ﬁ%lsutso a dE)%ht&}auents i ndependently selected from

6_al kyl Cl-6 fl | kyl d (k) (iv) -OH,
(I)ﬁ%‘ﬁggg?%fpsﬁm@ﬁ% - % (”(In%-'Rt, (n)ﬁi’? (%)-(glz)ofs)cglng(Ra)z,
and

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
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(P)-(CH2)0-3C(=O Ra; (5) a 5- or 6- nenbered
containing 1 or 2 heteroatons independently

saturated heterocyclic ring
sel ected from oxygen, nitrogen
unsubstituted or substituted

and sul fur, wherein the heterocyclic ring is

with froml to 4 substituents independently selected from (a) hal19%enl,
(b)CL 6 alkyl, (c)-OCl=6 alkyl, (d)Cl.6 fluoroalkyl, (e)-O Cl-6 prir2005
fluoroal kyl, (f)-CN, (g)oxo, (h)phenyl, (i)benzyl, (j)phenylethyl, (k)-OH,

(1)-(CH)0.3C(=O N(Ra) 2, (m)-(CH2)0-3C(, QRa, (n).N(Ra)-C(=0 Ra,
(0)-N(Ra)-C2Ra, (p)-(CH2)I.3N(Ra)-C(=ORa, (qg)-N(Ra)2, (r)-(CN2)1-3N(Ra)2,
(s)-Rt, (t)-(CH2)0-3C((ORt, (uNRa)Rt,and (v)-(CU2)1-3Rt,or 101 12 Apri
2005 (6) an 8- to 10- nenbered heterobicyclic ring containing from1l to 4
het er oat ons i ndependent | ivisel €gt,ed from oxygen, nitrogen and sul fur,

wherein the heterobigycl i.ﬂa{a?ji)g is saturated or unsaturated, and is
unsubstituted or ted wwth from1l to 5 substituents independently

sel ected from (a) Sﬁlgist)lgfa' 1.6 P phNB26 4l kyl, (c) -OCL.6 al kyl,

(m) - -RY

() -(CH2)p-3COIN(R2)3, and

(0)  ACH)(3CEO)RS;
_ ) -C3-7 cycloalkyl, unsubstituted or substituted with from I to 3 substituents independently
selected from: .

(a) halogen,

(&) C1-6 alkyl,

(© -0-C1-¢ alkyl,

«d) C].6 fluorealkyl,

(e) -0-Cy.¢6 fluoroalkyl,

{H -CN,

(8)  phenyl, and

) ol
3 C3.7 cycloalky! fused with a phenyl ring, unsubstituted or substituted with from 1 o 5

Substituex‘lts independently selected from: - ) 7 ‘ ' )

(a) halogen, "

®  Ciealkyl,

(<) -0-Cy.g alkyt,

(d  Cjgfvorcalkyl,

{e} -0-C1.6 fluoroalkyl,

61 -CN, and

®  -OH

(4} - a5-or6- membered heteroaromatic ring containing from 1 to 4 heteroatoms independently

selected from oxygen, nitrogen and sulfur, whetein the heteroaromatic ring is unsubstituted or substituted on nitrogen or

carbon with from 1 (0 5 substituents independently selested from:

(2) halogen, -
() C1-6 alkyl,

(c) 1.6 fivoroalkyl,

(d) -0-C16 alkyl,

(e) -0-C1 .4 fluoroalkyl,

() phenyl,

(4] -8-C1.6 alkyl,

(k) -CN,

& -OH,



(d) C1-6 tluoroalkyl, (e) -OCL.6 fluoroalkyl, (f) -CN, (g) =0, and (h)
-OH, Rt is naphthyl or a 5- or 6-nenbered heterononocyclic ring containing
froml to 4 nitrogen atons, wherein the heteromanocyclic ring is saturated

or unsaturated, and wherein the naphthyl or the heterononocycltc ring is
unsubstituted or substituted with 1 or 2 substinents independgnidivzoos

sel ected from hal ogen, oxo, Cl-4 alkyl, and -0-Cl-4 alkyl; and nis an
integer equal to 0, 1 or 2; or a pharmaceutically acceptable salt thereof.

9 A conpound according to claim5. which is
5-(1, 1- di oxi do-1, 2-t hi azi nan-2-yl)-N. (4-
fl uorobenzyl) - 8- hydroxy- 1, 6- napht hyri di ne- 7- car boxan de, or a
phar maceuti cally aqpept aksickluhsubsififed f subshiBed with from 1 to 3 substitucnts independently
selected from: : '
(i halogen,
()  Ci.galkyl,
(1) C1-g fluersalkyl, and

{iv) «C)H,
k) -N(R%)3,
M 16 alkyl-NR#)2,
(m R
(m) 0X0,

©  «(CH2).3C=0)NRY)g, and
®  (CH2)p3C(=0)RY,
{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,

(@) (C1~6 fluornalkyl,

() -0-Cj.¢ fluoroalkyl,

) -CN,

(8 Ox0,

() phenyl,

® benzyl,

@ phenylethyl,
k)  -OH,

M -(CH2O3CEON®REY,,
m  (CHz).3C(=0)Ra,

{n) NR3-C(=O)R4,
-(©) -NR#)-COzR3,

(0} «{(CH2)1.sNRD-C(=0)Ra,
@  -NR®), |
{r) -(CH2)1-3N®RA);,

(s -Rt,

® ~(CHz2).3C(=0)RY,

() ~N(RDRL, and

v}  -(CH2)13RYor
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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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