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TI TLE OF THE | NVENTI ON HI V | NTEGRASE | NHI Bl TORS Thi s

application clains the benefit of U S. Provisiona
Wa\ppEgzsT on Nos. 60/ 551, 625 (filed March 9, 2ROHYSZN007730

60/ 633, 134 (filed Decenber 3, 2004), the disclosures

of which are hereby incorporated by reference in their

entireties. FIELD OF THE | NVENTI ON The present

invention is directed hydroxy

napht hyri di ne di one and hydr oxy
THII%erﬁﬁﬁgv §%gﬁ%apﬁthy¥idine‘dione conpounds and
HIVH‘{S'PE:QR@%MHBETOBS acceptabl e salts thereof, their
synthesis, and their use as inhibitors of the HV
i ntegrase enzyne. The conpounds and pharmaceutically
accept abf epdigdtios clajves thobengfit (f RBS. Frrexdgortal ApplisationdXosab@®@551,625

(filed M:&Sﬁ oll2000ran® 6EYEN34NH1@ Debdn@Rt b %Oﬁ)n{h@ ﬁfs%lgﬁmgyof 'GJ'h\ép %&qwreby
reyenting, qr treating or delaying the onset
mc"fp%i‘tﬁ’sg éﬁf’r&@z@%ﬂﬁ iRl | NVENTI ON A retrovirus
deS|gnated hunan i mmunodefi ci ency virus . .
rIy the strains known as ype-
Pﬂﬂngﬁiﬁh?i rus and type-2 (HTV-2)virus, is the
eti ol o"{ihemselagleaemlcmfls tirested iyghlogx tettblydas B6-niydithyridink Uib@s and
hydroxP hOGRERSY Wha HERIdHE A AR p&ﬁ%ﬁgﬁ'ﬂg&&%ﬁ?&ﬁf” BBABLIEE tereo,

efl cliency syn TOWB egenera
their SYPW%SI% é’f*& thair userig igbihifopsts thel Hieinteerase epgwnes (fihe Thinpounily arsl

pharma\ﬁ@ﬁlcﬂryei‘vtt@%le)éalkd'tﬁ%om tHeM¥bosedthv¥ation 224 uséﬁv for e@%{mg Or treating

retr ovirus re I| t|on is the inserti
infeciqyty 3t Sndoraetireet Grtonfluiaedie vus BAIRnt o ¢ he
host cel | genonE a required step in HIVreplication in
Yok ¥ERIRVE nonocytoid cells. Integration is
BACKQE I eve 3 to be nmedi ated by integrase in three steps:
assenth jetiefirys desigiiated hymen mnmﬂ@imﬁncy)wplseémw pdmmﬂaralthe strains

known M\S@ Fp@l@sl) Vb EMEAGR - ?(HIV‘%? %ﬁCA L &R étgfo}mfaf z%gﬁtto? ?he complex

ermni i near provir
disease fat {6 bdos emieite destestion e HFfnmaRe ayﬁémpﬁqudamnmmdﬁtcwacy

syndrorfid; 2JDSY d dégeneraBéiEofalie dehial Bﬂﬁﬁerﬁpﬁérﬁﬁferv%% %steljﬁh Q‘hfsQ/ﬂ{é Bas
prev1ouslggcﬁovl}{}g%;t heV g—t@g\ﬁ,ﬁf ogﬁ,g&a nc%n?f?%{lr%@gw%ﬂgls rre?p?lléat}o?lqs the
insertiofby, Vieadlyieleods é tprgnae n@mévuid]]‘]vslham thd Wsdel $eieR, Pfeqdired step in
HIV rep@iQLtKQQH ﬁurhzﬂl 'loﬂlﬁ‘lpﬂg 8'3nd l%glgdc Bid cells. Integration is believed to be mediated by

integrase in three steps: - assembly of a stable nucleoprotein complex with viral DNA sequences;

cleavage of two nucleotides from the 3' termini of the linear proviral DNA; covalent joining of the
recessed 3' OH termini of the proviral DNA at a staggered cut made at the host target site. The fourth
step in the process, repair synthesis 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., Nature, 313, 277(1985)]. Amino acid sequence homology provides evidence that
the pol sequence encodes 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); Pearl, L.H. et al., Nature, 329, 351
(1987)]. All three enzymes have been shown to be essential for the replication of HIV.

It is known that some antiviral compounds which act as inhibitors of HIV replication are
effective agents in the treatment of AIDS and similar diseases, including reverse transcriptase inhibitors

such as azidothymidine (AZT) and efavirenz and protease inhbitors such as indinavir and nelfinavir. The
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frame [Ratner, L. et al., Nature, 313, 277(1985)].
Am no acid sequence honol ogy provi des evi dence that
WO b@spg176sequence encodes reverse transcri pt aseCT/US2005/007730
i ntegrase and an HTVprotease [Toh, H et al., EMBO J.
4, 1267 (1985); Power, MD. et al., Science, 231, 1567
(1986) Pearl, L.H et al., Nature, 329, 351 (1987)].
three enzynmes have been shown to be essential for

[.i cat.i on of _HTV. known_ t hat sone
T TR e

inhibitiel Vf ippigtasaini vivo @@ T dehtionen 608 ni anltdat teh\8t dMiBAbiAR the strand

transfe Ieaé%;gé@iﬂgﬁgée?eﬂ}]tneﬂrre%o%lgbgr?aafc’ 1§%g1ﬁ!sen1§ ﬁ]ﬁ i3 ggg{y?ﬁs%{?‘ﬁ‘?uf A’gap)partlcular
advantage@f B uasens frwentivg iphighle sieific itibitiar of Hlvcihtegiasd and HT® vdplication.
and nefﬂer@l\fé\i}ln;g_rr &R;Q;P QY BAG (%t ats% orl]l}{gm ion are

i nhi bitors of | nt egrase an tors of

HTVr ept? €28026h USTe3868H nangi{S @62@’?5 dlwl(ég R.dsléoxobutyrict acigls and acid

esters 136fd] AWPUVERkEeatih@Bitd§) cells is a direct result of
reaction catal yzed by

i nhi bi trand transfer
the r e‘ygﬁg{@%&f isclpsed) | -aamatis- o heteppargmatipwpbstisiaddd- (hetefoafomatlc
substitutes]){ 13- prajprme dioumes ueftlas }m‘duﬁergtraag éhititotshe present

: Erggﬁt‘g%’godgn g'é‘ﬁ?z'\i/ (Xon%?po%d o W@g@o&%@{‘g@f (#530426 and WO 02/55079

each digclqse eartpeeS hydrexyof, 611mh§1yeéme-a§albamngde{s s HIV ifegb38 Qibdfkors.
US 636§8Db/038Mh dilR1R&R2RaR ai.jsl' §1‘r‘d [9) zgn ?phﬂfaf%ﬁﬁ%%}{és t§be HIV

cids and acid esters useful egras
lntegra?eﬁmﬂb‘ﬂr%rs WO 01/ 00578 di scl oses 1 (ar omati c- or

heLetr CWOC!]t 3£(I16275&H§&ﬁisdzstdditagﬁ| Mlﬁpoﬁlﬂ&tlfﬁﬁ?g E@@F#%f%htlbltory activity.
SUpsStI 0 1.0 usert u S nt egr ase
i nhi bl‘&g& Ogg)sgjéd %Efg F%‘E?g%%? éﬁf'?yc%‘?’ﬁy@%r H‘Fﬁg“abeW es as HIV
integra@2IBHBBO pnd WO @23 5807 iSclosanci@inOR5 kiR d Sas/irody-6 0k 63 ©-

dihydrogf[r 1}@&{@480&@691519;& Abl t o?@%}%%{%ﬂk’ge 7- car boxam des as

I nt eg}iase [ n %734 di scl oses
certai¥O 5)—62&4@1%515‘?&2@1?1bﬁh@h’mlélﬂy’hdinemmd&xtmd@ahat are useful

asmvh[{éérdsglﬂgﬁ@ge i nhi bitors. WD 03/016275 di scl oses
.integrase inhjbitory

cert ai avi n
act i Vlv{/]g)%ﬂ%?%% E’?fé fadn hysaypyiegle dariyatives that are HIV integrase

inhibitols. 6- di hydr oxypyri m di ne- 4- car boxam des as HTV

inte and WD. 03/ 35077 di sc¢l.oses

cert glv?}é%- Qﬁ@k{%i %Se%ceﬁ?ﬂflgwe‘%oué ﬁ?}‘dfmség ring compounds that are HIV
integrasg jitijtdtoopyr i mi di ne- 4- car boxam des as HTVi nt egr ase

i nhibitors. WO 03/062204 di scl oses certain

Rﬁdroxagnaphth ri di none carboxam des that are useful
SUMMARY OF ION

The present invention is directed to hydroxy polyhydro-2,6-naphthyridine dione
compounds. These compounds are useful in the inhibition of HIV integrase, the prevention of infection
by HIV, the treatment of infection by HIV and in the prevention, treatment, and delay in the onset of
AIDS and/or ARC, either as compounds or their pharmaceutically acceptable salts or hydrates (when
appropriate), or as pharmaceutical composition ingredients, whether or not in combination with other
HIV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or vaccines. More particularly, the

present invention includes compounds of Formula I, and pharmaceutically acceptable salts thereof:
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as HTVintegrase inhibitors. W 04/004657 di scl oses
certain hydroxypyrrol e derivatives that are

woildgs08B6T ase i nhi bitors. WO 2005/ 016927 di scl BEEES2005/007730

certain nitrogenous condensed ring conmpounds that are
H V integrase inhibitors. SUVMARY COFTHE | NVENTI ON The
present invention is directed to hydroxy

pol yhydr o- 2, 6- napht hyri di ne di one conpounds. These
conmpounds are useful in the inhibition of HV

treatnent, and deN&ay
ei ther as conpounds, on t heiy mageutical ly
acceptable salts o(\ y es opriate), or as
phar maceut i cal C)é%rposi tion i [g?_gt S, \A(Bet her or not
in conbination with other H ntivivals,
anti-infectives, inmmunonodul ators, antibiotics or

whereigracci nes. More particularly, the present invention

X1 is:

X2 is:

R4 is:

i ncl udes conpounds of Fornula I, and pharmaceutically
acceptabl e salts thereof:wherein: Xl is: (D-H (2)
bromo, (3) chloro, (4) fluoro, or (5) nethoxy; X2 is:
(@-H-12) brono, (3) chloro, (4) fluoro,

5] bromo,
3) chloro,
) fluoro, or

&) methoxy;

1)  -H

2) bromo,
3) chloro,
@ fluoro,

®)) methoxy,
©)  -C1-4alkyl,

(7N -CF3,
(8) -OCF3,
9) -CN, or

(10)  -SO2(Ci-4 alkyl);

n -CO2H,

@)  -C(=0)-0-Ci4 alkyl,

(3) -C(=0)NHp,

@)  -C(=0)NH-C-4 alkyl,

(5)  -C(=0)N(C1-4 alkyl)2,

(6)  -C(=0)-NH-(CH2)2-3-0-C1-4 alkyl,

(7 -C(=0)-N(C1-4 alky])-(CH2)2-3-0-C1-4 alkyl,
-3
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(5) methoxy, (6) -Cl-4 alkyl, (7) -CF3 , (8) -OCF3 ,
(9) -CN, or (10) -S@®2 (G -4 alkyl); R4 is: (1) -CO2H,
W@ 200508(760) - O~Ci -4 al kyl, (3) -CC=0O)NH2 , (4)PCT/US2005/007730

-C(=ONHC -4 alkyl, (5) -C(=ONGC -4 alkyl)2 , (6)
-C(=0)-NH-(CH 2 )2-3-0CG -4 alkyl, (7) -C(=O-NC _4
alkyl)-(CH2 )2 .3-0G -4 alkyl,(8) -NHC(=O)-C -4
aIkyI (9) -N(Ci-4 aIkyI)C( =0 -G _4 alkyl, (10) kvl

kyl -N(Ci 4alkyI)S()2C| -4 al kyl,
((fé) ofb%%oégm (13) -C(=O NH(CH2 )0-1-(C3-6
cg@g:l OalN(slh_)4alk(yID¢Q—O)@1 =PR¥IC -4 al kyl)-(CH2 )o-1-(C3 -6

oalﬁ%dzgl(w@q =0) NH- CH2- phenyl , or (16)

) - CH2- phenyl ; and
(11) -N(C1-4 alky)SO2-C1-4 alkyl,
(12) C(= O)-HetK wherein HetK is:
(\o ﬁs (\NH
N\) */N\) o N~ _-NH

’ 3 , Or
CH3

*/N\) , wherein the asterisk * denotes the point of attachment to the rest of the
compound,
(13)  -C(=0)NH-(CH2)0-1-(C3-6 cycloalkyl),
(14)  -C(=0)N(C1-4 alkyl)-(CH2)0-1-(C3-6 cycloalkyl),
(15)  -C(=O)NH-CH2-phenyl, or
(16)  -C(=0)N(C1-4 alkyl)-CH2-phenyl; and

RY is:
(1) -H,
2  -C1-4alkyl,
3 cyclopropyl,
@) cyclobutyl,
&) -CHp-cyclopropyl,
6) -CH2-cyclobutyl, or
¢)) -CH2-phenyl.

The present invention also includes pharmaceutical compositions containing a compound

of the present invention and methods of preparing such pharmaceutical compositions. The present

invention further includes methods of treating AIDS, methods of delaying the onset of AIDS, methods of

preventing AIDS, methods of preventing infection by HIV, and methods of treating infection by HIV.
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.
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RS 1S (1) -H (2) -G -4 alkyl, (3) cyclopropyl, (4)
cycl obutyl, (5) -CH2-cyclopropyl, (6) -CH2-cycl obutyl,
w@r00§/M3776 CH2- r henyl . The present invention al sSBCT/US2005/007730

i ncl udes pharnmaceuti cal conpositions containing a

conmpound of the present invention and net hods of

preparing such pharmaceutical conpositions. The

present i nvention further includes nethods of treating
et hods of delaélng t he onset of AIDS, nethods

DETAE#ﬂbP@ iTHN AFIEIE Nof preventing infection by
HTV, an’ﬂhd’![ﬁéé@ﬁﬁﬁvéﬁfloﬁ €ladds @Gmp(ﬁfnﬂ§éﬂ Fbﬁnﬁ])( 1 bFoVe, ol BRdrmaceutically
eﬁb ﬁ ects nd f res of .t resent
sccepifhic it (PG By o] B P B RiaEBPBisall HoBRatiy 14t g HIV integrase
inhibitens g, SAEV-1 indeprdsh smhéhirsts). ng descriptlon exanpl es and

appendg dy Gl i LA R LEROROR L N T LOMENTL O o

The present 1 nvention es co d4ss
pharmagpsicelly asaeptaiteasatidlecsent, vdaghl iy 1da@t¢$@btloahﬂ ®n@a111tdsas tohemdb'f defined in the
These conpounds and their pharmaceutically ept l/”\o
salts are HTVintegrase inhibitors (e.qg. V-
Summirpbithe Eventionhxobt das HetkAn flierdsfini6mboiiet” of ~ t h’e/

sent Mﬁntlo CUmnpound of Formula I, or a
%ccg

\Eijcally ptabl e salt thereof, which is
envrba to bhe’ ound as originally deflned in the

A second e L%EP ; t he present invention is a
conpout§eGPd ey thBPre%?nb’I’i‘éi?“r‘i‘ﬁE i Gogppyng of Formula I, or a
pharmzewtizpilyedebeptabid sIaltttlkbed’cﬁ,O’ﬂnch\ﬁb {dedtidaBtoitlebeddkrip6a@id ok OrifiAdly defined in the

conpound as originally defined A third enbpeimrent r/\o
the present invention is a conpound of Forjula I,}or ja N\/)
e

Summd§ @ftﬁ@ﬁﬁéﬁtioﬁaéﬂcé/pt ancERKab R dsdhitiod Sereef+” wher gin

N NH N
» NS In an aspect of this embodiment, HetK is: * ,

) ,0
O o (s (\NH

N */N\) ,,/NJ or*/N\)

A third embodiment of the present invention is a compound of Formula I, or a
pharmaceutically acceptable salt thereof, wherein:

X1 is fluoro;

X2 is -H or chloro;

R4 is: (1) -C(=0)-0-C1.3 alkyl, (2) -C(=0)NH-C].3 alkyl, (3) -C(=0)N(C1.3 alkyl)p,
(4) -C(=0)-N(C1-3 alkyD)-(CH2)2-O-C1.3 alkyl, (5) -N(C]-3 alky)C(=0)-C1 -3 alkyl, (6) -N(C1-3
alkyl)SO2-C1-3 alkyl, (7) -C(=0)-HetK, wherein HetK is:

(\o ) NH N-Cs
/D’*/O,*/NJ AN */Q Or*/NK\\)

wherein the asterisk * denotes the point of attachment to the rest of the compound,
(8) -C(=0)NH-(CH2)0-1-(cyclopropyl), (9) -C(=0)NH~(CH2)0-1-(cyclobutyl), (10) -C(=0)N(C1-3
alkyl)-(CH2)(-1-cyclopropyl, (11) -C(=0)N(C1-3 alkyl)-(CH2)(-1-cyclobutyl, (12)
-C(=0)NH-CH2-phenyl, or (13) -C(=0)N(Cj.-3 alkyl)-CHp-phenyl; and

RS is -H or C1-4 alkyl.
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c is -Hor chloro; Rdis: (1) -(=0-00C -3 alkyl,

(2) -(=ONHGC _3 alkyl, (3) -C(=ON(G _ 3 alkyl)2,
W@ 200s0€(760) - N(CG _3 al kyl)-(CH2)2-O- G -3 al kyPCT/{13005/007730

-N(G _3 alkyl)(=0 -G _3 alkyl, (6) -N(G _3

al kyl) S@2-G _3 alkyl, (7) -C(=0 -HetK, wherein HetK

is: > wherein the asterisk * denotes the point of

attachnment to the rest of the conpound, (8)

£ L L e

| -cycl opropyl, (11) - yl) hNH

e"“‘”;t%.%)%gl HgF’li’Z‘rk)tKM phenyl'~ and RS is &;32)? -AT/N\)

kyl. A fourth enbodi nent of t he present invention is
Ndephiical to the third enmbodinent, Afifth
or"" enbodi ment of t he present inventionis identicalto the

four t ha eikRefbsBAEnt o?ﬁﬁ%l:gser{f\n%leﬁ(twﬂ 1@?&@19%5 & i é?rﬁ)odlment

present inv ion :é_‘/\ fl
phar maceut |© @t abl e @eof er N?OXl .
7 XIS+« 1 _
excepth’%kﬁ% §{q£ (2) -'C(=0) - Het K wherel n Het’ Lg)ﬂ st
wher ei s sigfenbedigenty the rleserstiventiones popmpound oﬁrﬁamula iFzO
pharmat:&ltﬂzﬁlﬁl dc€sptabRfsalk [HRreoR WRERIX 1 ﬂs%ﬂloroq(’f@ ﬁ(ogcgﬂ 7\‘%} R4 i sy
yI )_C @ ak lg cl opropyl, or o
yI) 1-3 2y %//cl obutyl; and R5 is -G _4 al kyI
/(ZBeveﬁ:(iO)efménKidwlﬁmﬂﬁHeﬂ{ishe present |nvent| on is a

corrpound For (\S (\NH N,CH3

k] E) ’

wherein the asterisk * denotes the point of attachment to the rest of the compound,
3 -C(=0)N(C1.3 alkyl)-(CH2)0-1-cyclopropyl, or
4) -C(=0)N(C1.3 alkyl)-(CH2)(-1-cyclobutyl; and
RS is -C1.4 alkyl.

A seventh embodiment of the present invention is a compound of Formula I, or a
pharmaceutically acceptable salt thereof, wherein R4 is is -C(=0)N(C1.3 alkyl)2; and all other variables
are as defined in the sixth embodiment.

An eighth embodiment of the present invention is a compound of Formula I, or a
pharmaceutically acceptable salt thereof, wherein R4 is is -C(=0)N(CH3)7; and all other variables are as
defined in the sixth embodiment.

Another embodiment of the present invention is a compound, or a pharmaceutically
acceptable salt thereof, selected from the group consisting of the compounds set forth in Examples 1 to
20 below. An aspect of this embodiment is a compound, or a pharmaceutically acceptable salt thereof,
which is the compound set forth in Example 11, 13, or 14. Another aspect of this embodiment is a
compound, or a pharmaceutically acceptable salt thereof, which is the compound set forth in Example 11
or Example 13. Another aspect of this embodiment is a compound, or a pharmaceutically acceptable salt
thereof, which is the compound set forth in Example 11 (i.e., 6~(3-chloro-4-fluorobenzyl)-4-hydroxy-
N,N,2-trimethyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-carboxamide). Another aspect of

this embodiment is a compound, or a pharmaceutically acceptable salt thereof, which is the compound set

-6-
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pharmaceutical |y acceptable salt thereof, wherein R4
isis -C(=ONGC -3 alkyl)2; and all other vari abl es
wae@sag77eef i ned in the sixth enbodi nent. An ei BEI/0S2005/007730

enbodi ment of the present invention is a conpound of
Formula I, or a pharmaceutically acceptable salt

thereof, wherein R4 is is -C(=O N(CH3)2; and all other
vari abl es are as defined in the sixth enbodi nment.

Anot her enbodi nent of the present invention is a

forth 1@5@@1@1}{5 (.o 643- QM@IPMWW%’“)VMI}&‘C@@F& -adprepys-dlL ¥-dimethyl-3,5-dioxo-

3,5,8 Neh8@hydr§ b Spary RN A% consi sting of the
? c—{)]@np%ﬁnyé set 0?}? I n Exar)%%f'ﬂg)ol to 20 bel ow. An

aspect V8Fr RN theepresertdnveniéamipdudrthe following:
phar maggut i Aqihbﬁnaa&ﬁ%fc&ﬁb&ltﬁﬁ|ct)m£)1t"§1'i§£1feff]e_<\ém'e%ﬂ18%n§ eotrf B €ompound of

t le 11, 13
Formuﬁﬁ ITH(? o?%gcr?uécagﬁﬁ%aﬁ’qﬂgxfgﬁp? a conpound, or a
p h ar ma(bé ut i dgihhynaeaties) cabp@itna |v¢h1dhh>6ﬁ1@ﬂ§es thatpr&dict pefal@ by

u f Le 11
TR AR e
acceptz}i’llfaqaﬁ&‘éeutl cal | y acceptabl e salt thereof, which is the

conpougs s ei‘héf I?Haﬁﬁ;af%dglg%% !)5%101‘1]05 Qé) 05 (b), further comprising an effective

6-( 3-
am"“mr\ffl(ﬁ? éﬁ{} a1 ﬁ%’toﬂéﬁ tfsatalF'efﬁéeré S@eqsedewzn the [geoun KR EsEn2ofHIYAAIDS
antivirg) gemyy inthhn@mnlodlatolpand ahiilenfectifd Bt aspect Of t hi s

nbodi ent co und, or.a p ceuytical
:c ce plt (gg l e Jls@ R%a%aé rung%] CORRFSiPY; OE ?‘i) g‘gheé%‘i‘rﬁ’ﬁ W dnfection/AIDS
treatmegbageniris An antiviElzelotted ft@n (lie.geoup consisting of HIV protease inhibitors, non-
nucleoslm%rgb trz{rlgéffﬁ{ag@ﬁﬂl%ﬁors -0Y QXN T P28 ¥ranscr1ptase TRlibitors.

2 3 5 (6 7 sAmé%alnsﬁaml conghixegigh wiichiistiidrrecompoendbd Famudie]) and (if) an
HIV 1nfect€3nhﬁlﬂ)9&!’dﬂﬂﬁ€nﬂ@@ﬁt%el@éted 6m %e?&ﬂ)tcohﬁéfﬁng b ﬂfV/ATﬁé WilRiral agents,

| | owl har maceuti cal conposit
ey 34 T B B S s L 8L
1nfect1CEb°KIl?S|taaﬂmeam:geﬁ aphachangofed Githd m@ﬁﬁtﬁ&tréﬁdeﬁ tﬁ'@do‘iﬂbﬁfatlon effective

for 1nh1i>ft)i)1%lﬁf? Ir]lﬁé%ﬂ%%%tr&gl?n% n%) %ﬁt:l{t&' 1%) Ctbon byﬁ:}I&r %’3;)} Iigvsentmg? treating or

delayméﬂﬁ@@fqtngﬂ?ﬁaunt of a conpound of Fornula | and a
phar rTE(g)eut '%lcb%blﬂﬁﬁﬁ%'f?eglvﬁle é?l? ﬁ& %V 15 %tmn{lﬁ])? reatment agent is an

) har maceut i cal composi t
antivir %ﬁlﬁﬁfeﬂﬁ%t & Broup ssisiingot I pratease uﬁrbltpns\pon-nucleomde HIV reverse

transcriptafecifiliibiadté Mﬁckb@%vﬁﬁ%scﬁ@b@ﬁtﬁfglﬁﬁ om the group
I ral agen

rundRbdul APEE CHAbLAE FLY kst i segispiia need threof which

comprises administering to the subject an effectlve amount of a compound of Formula I.

(h) A method of preventing or treating infection by HIV in a subject in need thereof
which comprises administering to the subject an effective amount of a compound of Formula I.

@ The method of (h), wherein the compound of Formula I is administered in
combination with an effective amount of at least one antiviral selected from the group consisting of HIV
protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and nucleoside HIV reverse
transcriptase inhibitors.

G A method of preventing, treating or delaying the onset of AIDS in a subject in
need thereof which comprises administering to the subject an effective amount of a compound of

Formula L.
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(d) The pharmaceutical conposition of (c), wherein the
HV infection/ AIDS treatnent agent is an antiviral
w@edsosEa7 f rom t he group consi sting of HTVpr ot PEBES2005/007730

i nhi bitors, nonnucl eoside H V reverse transcri ptase

i nhibitors, and nucl eoside H 'V reverse transcriptase

inhibitors. (e) A pharmaceutical conbination which is

(i) a compound of Forrmula I and (ii) an

HTVi nfection/ AIDS treatnment agent selected fromthe

group @nsi $ka mefhest of i\t dG tharcoinpeund fis aslgemistered in combination with
an effebﬂiﬁ@ﬂ&%ﬁﬂcﬂ# laﬂEé%E Sne aﬁﬁ%zﬁ @éléc‘tédrﬂo%ﬁ{hle Eﬁ) Vﬁ ﬁﬁn% Wease

ound of Formula | and ect

1nh1b1t?r's,ené)f1|pg fosgﬁéﬂy rg\feéseérée.wngqsffﬂ 1@13,1@&0@ ﬁncbppcmgﬁ{—l]‘( Feyerse transcriptase
inhibittrender s t he conbi nati on effective for inhibiti ng HI Vv

i nt egr e or .tre I eventi.ng infection

HTV, or PSS q’%l‘ é’g&r ngerase lﬂgls‘é@‘?cﬁﬁl Iteﬁ%thﬁﬁgfe‘f’hmh
comprigds aAlniDSter(HB)O iil] eul:g@nﬂle pairimaceutifal C@hpositibe bE(al (B)NE) or (d) or the
combldﬂ%&f% n/ AIDS treatnment agent is an antiviral

['ect ed rom-t he@group consi sting of HTVprotease
i nh| bi @8r s, Amsthod @€ Prevesting oHRtiRg/iafesiéont hydfiyciniaptigsw in need thereof

which d:di\lliﬁri@éstaﬁﬁﬁns'ié}ﬂlg RS e 8RS LG the Mffaé’é%ﬁ&ﬁ c&ﬁﬁ# Vﬁ)ﬁ 'op&ﬁ%ﬁ (c) or (d) or the

bi t.or (g) A nethod o biting ntegrase i
Combmﬁn%‘b?f](@cotr%ﬁ)n need t her eof V\,hl ch conpri ses
admi ni@jy eri ﬂ@etmdtohﬁeﬁemhhg Qﬂeatﬂfg o@ﬁél@ﬁﬁg %€ oRDMUIDSin A subject in

need th%x%gpgﬁi&gco%&)frlses AR ml%erl the s%‘bj %ctt B]e @B?,rn}agr ﬁéag aoqxﬂ%wé)apf (a), (b), (c)
or (d) %me@hmbmﬁtpmqfé@ oalfivi ni stering to the subject an
ef f eCtTﬁé%r&&R%nﬁgn afsoGR QQ gorg{l HE@ %e!en 1(1]\/%nti1_£] &) for use in,

met hod of (h), erelnt
() for g Aedishieit Fon SHBPTALS Bribaaerian ef # weditapeentferu@) inhibiting

HIV in@fradd, (6) @ﬂﬁ&nti@@ or @&iihy irff@hoﬁﬁ)‘ B, (ch pRMR&iAE tﬂaﬁt%gﬁ)r delaying the
tof_@@?&i g?@gs }—I'é%/ rote nhi bi tors, non-nucl eosi de

onse b & ey O PSR o e IBpPB iventionran geNi@ibly Beemployed in

combinkfiaf eittesmser o iEIBT Al Sasethanhadehts o¢lected(fkom BIVVAIDS éntBiral agents,

anu_mtg&ﬁ,gg%gﬁsn&d 111115@3(%1{%(21?%%#1- del ayi ng the onset of ATDSIin a

nee ‘whi ch conprises adni nistering
to t herdifisnelembadimeits of the iy entivnimdlude ftheephemmpauical cofpositions,

combinB@S¥hPmbthéds)set Fogh ﬁﬁﬁﬂ@ﬁj atdlve £ thé"ﬁk%é &k ﬂ)rtH'ﬁz the %%Qd‘fﬁlgdparagraph

is admnistered in co lnation wt
wherein, the compaypd of the prgsent igyentign erppipyes)| theg@n éc?t’-‘@ﬁlpf)‘lﬂtﬂmftoh%Of the

embodigiets R0 Sdlsskds @b @lassdE \ FAMRASE the compounds described above. In all of these

embodiments, the compound may optionally be used in the form of a pharmaceutically acceptable salt.

As used herein, the term “alkyl” refers to any linear or branched chain alkyl group
having a number of carbon atoms in the specified range. Thus, for example, “C1-6 alkyl” (or “C1-Cg

alkyl”) refers to all of the hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and
isopropyl, ethyl and methyl. As another example, “C1.4 alkyl” refers to n-, iso-, sec- and t-butyl, n- and
isopropyl, ethyl and methyl.

The terms "cycloalkyl" refers to any cyclic ring of an alkane having a number of carbon
atoms in the specified range. Thus, for example, “C3.g cycloalkyl” (or “C3-Cg cycloalkyl”) refers to
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyciooctyl.

The term "halogen" (or “halo”) refers to fluorine, chlorine, bromine and iodine

(alternatively referred to as fluoro, chloro, bromo, and iodo).
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i nhi bitors, non-nucleoside H 'V reverse transcriptase
i nhi bitors, and nucl eosi de HTVreverse transcri ptase

w0 pdosios17ers (1) A nmethod of inhibiting HTVI nt eBCEES20051007730
a subject in need thereof which conprises
adm nistering to the subject the pharmaceutica
conposition of (a), (b), (c) or (d) or the conbination
of (e) or (f). (mM A nethod of preventing or treating
infection by HTVin a subject in need thereof which
conprN@E&aaﬂwﬁhbbtemﬁm@mtdwnheeSmbﬁemwcmnémmnorhu%nmmhlorm

any oth&qm%wchﬁﬁngcﬂgé&? E%ﬂr}ﬁb ?é (gf?ﬂe) 1n$e!ﬁ)1on gtgg tﬁ?tlcgndo)n &3%h occurrence

nat
is indeppydente ith Aefinitiqne pepgothgr ogaEgpsen dilicn eo@maéuonmf spipyigients and/or

variable$ HiRjp8hisditle BAR & shéheloRBinadbts Ghhuk HIUHIS@tnpdaiEsNi St er I ng
to th?’c 'yagife ect the harrmce ti cal conpositjon, of

a
(D), exyPagrd O prepayedgnd jgojated-pgd whose
structur@#r@ig@siertic vain ortafbsubsdab iexn &sa@npotieBangéd foh & period of time
nt Lon ?}Orf or_use |

sufﬁcielr%%o 2‘?1? éN n%s:;c] to com%ou ﬂj ;}u(rjooses sc[ri%!ﬁi l?]‘eééfiﬁ ?ee%,iﬁég%?’egﬁc %Ii;
prophylartivediningstretion th@spbj¢cd)) i nhi bi ti ng HTVi nt egrase, (b)

preven 'vﬁﬁlcﬂfe bdo gﬁ&édﬁg' o’an) &rﬁfn%g Eﬁl i} ce ?111 of tl:l)1§ comﬁounds of

preventing, trea e onset
the preserj éryéntt@,léén exipta@s %Wﬁ@@n é@e Bresqup BIVeHHion @MUdPW@ﬁ’tﬂPTG ®f eqppounds of

Fomu1ap§1hgqpaﬁdmlﬂgtugygpl oyed in conbination with one or nore
HI V/ sel ected from »—B%

ant 1 v CPRRn SHBRE GRS AR B BjaH G PXA ehirat resulting from
the presértufibuiidnbsiitamss. thathidéd thnatherevinb dide reation abdut b bend. These rotational

enantiorh&%%@ ; Oz%tg)% SH%Q a?ﬁ tk%?ﬂéﬂ@%%%ﬁ%% be %)ri?&%d l}l R)bqfstb allow for their

separatlem@dtch@ra%@@tl@etswmg H. Marchhadvaneedtbanic Ghemigiryafth Edition, John
Wiley &m% £1992 tdﬁelcﬁofmoz{md\lﬁ{ed tha, @éﬁ?}z@mfm OO 70 nF&r@LﬁM@ Ctertain of

the compg R0 Ind S SaERTRARNE it IR T AR Sl NHC1 g ally

can hav€ SIFRQHIE DirdieRa kothas a&ﬁig‘ﬁ% bohd lnﬂhﬂlg rA tottﬁEEEiEychc core of the molecule

nbqdi t I I b
B S AT N L A —
using, elgs ecluine ckxiomatogtaphyt caramhira]l skagibliary ehage.sTheprasayt ibvengar indndes
atroplsoﬁ{e?srb? Q&ﬁp %ﬁ@é J}nb%‘é by 85O Ihﬁﬂé}\ﬂ&ﬂn [ of carbon

e specl |ed ran exanple, "G -6
al ky| The¢ gqmpb@lds@é the present mventlons are useful 1n the inhibition of HIV integrase

(e.g., HIV-1 integrase), the prevention or treatment of infection by human immunodeficiency virus (HIV)
and the prevention, treatment or the delay in the onset of consequent pathological conditions such as
AIDS. Preventing AIDS, treating AIDS, delaying the onset of AIDS, or preventing or treating infection
by HIV is defined as including, but not limited to, treatment of a wide range of states of HIV infection:
AIDS, ARC (AIDS related complex), both symptomatic and asymptomatic, and actual or potential
exposure to HIV. For example, the compounds of this invention are useful in treating infection by HIV
after suspected past exposure to HIV by such means as blood transfusion, exchange of body fluids, bites,
accidental needle stick, or exposure to patient blood during surgery.

The compounds of this invention are useful in the preparation and execution of screening
assays for antiviral compounds. For example, the compounds of this invention are useful for isolating
enzyme mutants, which are excellent screening tools for more powerful antiviral compounds.

Furthermore, the compounds of this invention are useful in establishing or determining the binding site of
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alkyl") refers to all of the hexyl alkyl and pentyl

al kyl isomers as well as n-, iso-, sec- and t-butyl,
wo2008/0877650pr opyl , ethyl and nmethyl. As anot hePCT/US2005/007730
exanple, "G -4 alkyl" refers to n-, iso-, sec- and

t-butyl, n- and isopropyl, ethyl and nethyl. The terns
“cycloal kyl" refers to any cyclic ring of an al kane
havi ng a nunber of carbon atons in the specified

range. Thus, for exanple, "C3-8 cycloal kyl" ( " C3-C8
other argiyirhle & BEM ihdegraed, egs by gomB,e@hmpkypyﬂon Elylmt%/fm@mppunds of this invention

are corr%eééi@@fd%ﬁé’tﬁto t@é@lldqglecﬁé/sle pw?ﬁ&k oheptyl, and cycl ooctyl.

refers to fluorine,

chl or iThe comp smi tléﬁﬂeﬁieéfdPYF@“?Ia’F‘%‘Perﬁé‘P?W%Fffid et form gf
pharmab&uiedlyfabaeptable B! THO terAM ﬂf@mao’éﬁlﬂ:allﬁ stegptienltA Rdfers to a salt which
vari apl e occur.s nmore t han e ti copsti tuent
possessgs the pieeHyegs oL f egprephcomu hfmglﬁﬁﬂtﬁ %Débca@}’ Prn eémie
undesir@igs @rd.,é ﬁhgthemmﬁo nordshep®isé &e&etemnne it therecipienstheledf)n Smtabh salts
include é'vgragc? E? G hih %1% Itﬁr éﬁ%ﬁfge&%ﬁﬁr%%& n#ﬂu‘ﬁ% 9 %l#ltmnt Jrofd c%}npound of

occur I‘ ‘nce
the pre@ubsvmumemﬂ@a soidticorof ¢ ahiratestically acqspinbl eaifl BHch ap Rydgoghforic acid,

sulfurlcSaHfdﬁ' %:]‘éﬁg'pdlcp ARG RS of RnsiERIE MATTRe 'EH%Q%mp&mds of the invention
onpound 1s_a conmpound mhlch C e
carry aARHIS BIEHS BV HFILF o9 BUELIE PRATBISEH UL eccmtgfg%fﬂt%f PRl plude alali
metal s8Afs (6. Qnsdaﬁm@@{p‘b&dm?r? sil&ﬁ[&lkﬁln&s‘e&ﬂlﬂ toeal dayts (e rakg@dorfmagnesium salts),
su c ow use of. th 0
and salg g?mleﬂ Wit ﬁ?‘EgE SLgapie glcgla]il(% éactkhaé ﬂ%at?}'n?ré ammomtu erglc’;[lpe o lillpt%e case of
an acid G*CQUDIbyn cald] igwoup Heing pssang tphamateotically @tqept@blr estgxs dewl egpployed to

modlfyk%fia'e oﬁﬁ%ﬁ@éﬁ?ﬁm@ém%ﬂﬁa&é 1sﬁEsdr5frP]%rc36m?5ﬁrldl inthe art,

aln o OUI’J esent i nventi on can
exi st B termjedminisgation] @ncbvaé@@tﬁfherqef/@ra i fninisieripg gcompound) in

referenE@%dtaQeﬁf)&mQ fof G IReMfASHah pfRidMs tRe dom fpéitngﬂir)é padiliug ¢F the compound to
e

mx ures. Certain g the co ent . .
e s e S, B e Sy RGPS gt s v
in comﬁhﬁﬁ)ﬁ RGEH oBé oibrk YiisLSIVE hgten 1(ch I diﬁtvlr:h iageoberuseflnbfor treating HIV
mfecu%m gnrng? 1éﬁ¥1§tg'at I (1Dtrs] va?r?a% are eac CciiersH)Ia? Eoemglﬁ&eaéo'n&ﬂ%klt and

atroplsonEr
sequentialtpedvistumwog tiei composnd 0ber0ngfan¢Otb¢rtaE9ntssl ow to allow for

their g %@& ki gr}?jé{%gnﬁ (Qﬁﬁh@l{"'l;ﬁte'n@&l to g&% tp@ssg prod!lct comprising

Mar ch, vance gani ¢ Chem stry ion
the spevifiedipgdisaings wel 92anyrfﬁodufb\lhlilolzsultﬁrﬂdremlmdn oty ] ffom Combmmg the

speCIﬁg;ghg@JngIggon 1998, 13277. For exanple, certain of t he
conpounds of t he, esent inventlo

- =0 @ amlflc%ﬂt‘ﬁ y)ascepfablenistpgang i 6tﬂe 1&gr5§1ﬁgl;F & S pharmaceutical

composition must be compatible with each other and not deleterious to the recipient thereof.

The term "subject" (alternatively referred to herein as "patient") as used herein refers to
an animal, preferably a mammal, most preferably a human, who has been the object of treatment,
observation or experiment.

The term "effective amount” as used herein means that amount of active compound or
pharmaceutical agent that elicits the biological or medicinal response in a tissue, system, animal or
human that is being sought by a researcher, veterinarian, medical doctor or other clinician. In one
embodiment, the effective amount is a "therapeutically effective amount” for the alleviation of the
symptoms of the disease or condition being treated. In another embodiment, the effective amount is a

"prophylactically effective amount" for prophylaxis of the symptoms of the disease or condition being
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can have sufficiently hindered rotation along the bond
linking R4 to the bicyclic core of the nol ecule when R
wo goossms7 t han H (e.g., R = al kyl, cycl oal kyl , POr/U8209$/907730

to permt separation of the enantioners using, e.g.,

col um chr omat ography on a chiral stationary phase.

The present invention includes atropisoners of

conmpounds enbraced by Fornmula |, singly and in

m xtures. The conpounds of the present i nventions are
prevented oy teprp alspBciugesi hstefn e ampuntplAckyeepmposnd wifipient fqmighibit HIV

integrabd YGRS elicit 1he r@?&ﬁ@ﬂélhgﬁbugﬁt 4. ea%t"ﬁﬁmitloﬂfefﬂe&fv@ @lb@R"). When the

wive BgBHR | TIHTBSElLE) Sk it AT, 800D gpmonmt ofactive
ingrediextragetg tienfreepaid vo fregbas afor @i d1etcbmp@m8uc h as Al DS.

/FA)\Ir g\ée nfg)ér i @\1}@ §% oftmhe g‘ﬁ'n n?%@ ase rﬁrée/vg?l%‘g eﬁﬁg%{l\/’ énfectlon or
prevendes, fradihe &% dfrlmguufp mget % mmaahe d:qnnpoumts of the ptasemﬁnventtonoasptlonauy in

the forl? o 8¢ EM%dBfms?ér@& ﬁysan9 e“%vthbt%&fﬁgés(wntaéo‘ LHRe 14RE agent with the

S rel ated conpl e

agents éléfw&%%if Py, cag kel a%fqﬁtgred&a apbtzcemnt@nal @a@p@ﬁsqyméab!ecforrnse/ in
conJun&th vﬁﬁﬁﬂﬁh&cedubﬁs ARG Qb siduhl th&'a utiO¥RA PR aadoﬁlbmatlon of

therapeblgg ?geggép’g%eta Irpgnal% r&&ﬁ%%rgé tallgﬁen Hﬁéﬂgcaﬁgaf ! %H%gzgrgg Wlth a pharmaceutical

carrier selentesif ansheolpasis ok thh aimyen whtelvd dyministratits, and sth@tard pharmaceutical practice.
The co%g&inQ? Bt tﬁ!—: 1n95‘ﬁg11 N I“(Jr %%amcp% 3@ é@rﬁl%tike?edt£a1§r2% Ireenraéralgl angudmg

surg
Subcutqﬁls@fsumethnfe Wéramr@paﬂwmwumdn@as@mﬂ ingeatieyf orgefngiemiepimiques), by

1nha1ati%§ §1§ﬁi§ of %’ctaﬁ? tlh Wle FéHn SFANRRWBS. of: @ﬁhaﬁffd’émﬂcﬁ’co P@smon containing an
oun his invention are useful for iso

effectig gFippal afﬁwgounaﬁvfkwna?réweaéeeﬁ%rﬂphgwé@ﬁw eaple caries,
adjuvaﬂtﬂﬁndn%hﬁlep.OMﬁﬁiﬁlp%ep&ﬁtidn)éIsﬁl@dbldliﬁﬂ?&@w'ddmlstﬁbibﬁ (é%’ FR¥pBrsions, syrups,

LT TN R TN TR
usual na;:ltmswlrealvatdr,cglydbw dilst dephaband thedike. $nfid poappatiodsisuitable for oral

admini.i;tﬂlm)lp .tet g gﬁwd Eﬁllst pcl s %Fe%) ?;n l;e[yfr]e}afeﬁ\{ig&ﬂngé;to%%lgues known

cts'to be so
in the aé‘c?ﬁéé%ﬂﬂ@l‘?yf sughhgolig excipipnts pypjasehes.ongaaladia. Iaumamsémdeesd

disinte grﬁhﬂgrhgerft@ilﬂl‘ tef 1igeh Pﬁlﬁﬁgﬁpédn%lslhbfns%ﬁ 6 @Mr&l 284liRg to'B&miques
maceuti cal |y accept abl e sal refers to a

known g '%E‘?d? Plﬁ@@s@&@ Stefiffevaleag & cierad sptigallnerherdpgspients, such as a

solubiligyaifholnjedtadledolations lean e p’tqiardlll z@l:cﬁ&hgi 5 ﬂlﬁ}thdﬂlé kﬁﬁ\hﬁh\ﬁhe%t wherein the

carer YRRERLT S o Bnia BofobifBh of S0y Concii Gt o gitine ana
glucose. diwtthetaleseciptionead (methOdnsmtablt $orwisé inlprapanmg fhamaexaiepl compbsitions of the

presentflﬁfeﬂﬁ(gl Jﬂﬁ omnﬁeﬁgn@ sﬁﬁbfétfbﬂﬂf fHC sa*d%%m?@sq%%y ﬂ*%r&fldetdl}l? Remington's

present invention Wt

Pharmageisicalacieness i editign editnddiy) Raéie@nasqj Meck Butdizhing €l $990¢

aci d, The compounds of this invention can be administered orally in a dosage range of about

0.001 to about 1000 mg/kg of mammal (e.g., human) body weight per day in a single dose or in divided
doses. One preferred dosage range is about 0.01 to about 500 mg/kg body weight per day orally in a
single dose or in divided doses. Another preferred dosage range is about 0.1 to about 100 mg/kg body
weight per day orally in single or divided doses. For oral administration, the compositions can be
provided in the form of tablets or capsules containing about 1.0 to about 500 milligrams of the active
ingredient, particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500 milligrams of
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sul furic acid, acetic acid, trifluoroacetic acid, or
benzoi ¢ acid. Many of the conpounds of the invention
wearosysEn7 aci di ¢ noiety, in which case suitabl BCT/US2005/007730

pharmaceutically acceptable salts thereof can include
al kal'i nmetal salts (e.g., sodiumor potassiumsalts),
al kaline earth netal salts (e.g., calciumor nmagnesi um
salts), and salts forned with suitable organic |igands
such as quaternary ammonium salts. Al so, in the case

the actiyf ingmedaant thr (heGPOpIpmatic aljwsomak offhodysadeab g pﬁﬁﬁﬁ & e treated. The

specifil la%re 'I&@P#H' g{lel,né/ ?fcfb@%e %)1] aSXI ?ﬁ'fl&ﬁ;r g)%@ r}la’gl ?ng E z1n§%{ ds\tzvﬁlfdepend
upon 2vRgety eﬁ%@terﬁ dﬂclﬂﬂm the Mlxvﬂja@lﬁfhmmmﬁat:mmvtm«écrdplvmdt thatistabolic

stability R8d BRIth bfaclion of BEAToRMbSA! thd %e Bbdy WERRH %gl)era{l fealth, sex, diet, mode and
ence to a_conpoun of the |nvent|o

time o{)a?iawlmaﬂgn ReTEN OEWBB%&“@I’COQIJWW [51@ seyerityd theqsisulagicandition, and

the host hexetgottiowthedarpl AstanBegEblQ fthettftE@bxﬁFcﬁirzd oVple ppéangwm be

o b PR CR R Py R PR Rl i e oo nan

amoun( ¢f, fg)m abgnt J mg tedboaigfdiing (age ) mﬁ)_clmdefchﬁt AﬂgloHEEis/example, the

crystaﬂn'ﬂ:‘C c%ﬂ%b% of Eé}ﬁlél?g 3 0r zﬁ%ﬂ ﬁh%gsr M éa‘f{Qher&I}%?n lge ag\r/n‘rilr{lsterre]é ) adult

are each und od to In e concurren
humang @ibeesame 2shigpovi si on of the conpound or prodrug and

ot her AgRAEEboNS tHeRelekiivRhibn 1§ N&o &t t&ﬁ’s@%@ﬁl'etl-ﬁvnntegrase
ass a rO uct CO”grlSln

nco
inhibitg oo g PP LAY B0 RS T\BH TSP oD Mifeepentof FIV
infectionas WIDS., Faliexanple ythemompodnds 5T ﬂﬁs}ﬁnveﬁﬁ@f%@ﬂb’ﬂﬁfﬁbtﬂk@l}l ddhinistered,

whethe? th)%h{)dsqg gferlgégsgl}eega% o{ Pl(? ¥e ;ﬁ)suarlerb rﬁrr?cgoe L) aﬁ'al lw%tp e{fﬁcéive amounts of one
or morgHEY/ #H@% wtivirals. imongrosiutaionn antusﬁectb/es @Dmg:am«:dlisefull\fot hreating HIV

mfecu&ﬁﬁ fAn@S N8En BnkbsB Qfscl(%i?eh% ?Jﬂl@%gﬁ W0 J18358G':P ih%r’rtable in,W0,02/30930.

The term "sub ternatively refe
Suitabp @F\é/ﬁ%gntwﬂalslf@mse n S b{hgaeR et B FOTRSVBHT s pagpent invention

1ncludeafﬁr analmplep 3 @fo@&'seymmbﬂ'&ﬂ'(@é » indRSAr, REALSIA RIp¥hatir BYHRMy with
been ct..o reatnent observation or

ronai o i oA PP IHeoBAT HEY g ioasa G (her o
lamlvudm@ﬁﬁf O, ratovadimuiAZ To.for eembiovie), Glﬁi‘mmumdle@ideﬁWfﬁ%@ufah&ﬁbtase

inhibitcﬁg(*ae e%aQﬁ‘Enz%r ln%}utagmg)h § \pllll(%)le%%e(f‘s%oodqrmatglf Sﬁ?ﬁ,?aoﬁ c?lﬂlgflaqogs of the

onse
compoqg)éfs pigthis mygmonbylﬂalm@é&ﬁ antigirals, ymmandnmsiniatons, amedhifectives or vaccines is

not HmidAGh @ 1Oeo itkesub&hrchd &“'t@{l‘xe 1ibtIn HE%&J&’QQ@ ??erat’l?abfepﬁl WO 01/38332
and W(gh%g(ﬁ:ﬂtiib Vl?ub frllrg{?lﬁgst ig kﬁg&plg%@y&%ﬂ@%ﬁ{&fgﬁm any pharmaceutical composition
usefu] for the treatment of AIDS. The HIV/AIDS antivirals and other agents will typically be employed
in these combinations in their conventional dosage ranges and regimens as reported in the art, including,
for example, the dosages described in the Physicians' Desk Reference, 57™ edition, Thomson PDR, 2003.
The dosage ranges for a compound of the invention in these combinations are the same as those set forth
above.

Abbreviations used in the instant specification, particularly the in the Schemes and
Examples, include the following: Ac = acetyl; AIDS = acquired immunodeficiency syndrome; AIBN =
2,2-azobisisobutyronitrile; ARC = AIDS related complex; BOC or Boc = t-butyloxycarbonyl; BOP =
benzotriazol-1-yloxytris-(dimethylamino)phosphonium; DABCO = 1,4-diazabicyclo[2.2.2]octene; DCM
= dichloromethane; DMF = .N,N-dimethylformamide; DMPU = 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-
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synptons of the disease or condition being treated. In
anot her enbodi nent, the effective anmount is a
wO prospokbactical |y effective amount” for prophpCEEE®0D007730

the synptons of the disease or condition

bei ngprevented. The term al so i ncludes herein the

anount of active conpound sufficient to inhibit HTV

|ntegrase and thereby elicit the response bei ng sought
"inhibition effective anount”). Wen the

pyrmuél@fnile\[ér N Mwﬁglpe'@py@neurgq)t PYSO méjmetylspfoxides ES MS = electrospray mass

spectrcs’é@ﬁﬁynEtﬁiA% Scetdd® HI®! hunfaf iShENRSRCd Ry VRgs; m&m acBfic acid;
the free acid_or free base

ent a e
HOAT?O oo %‘ﬁ%ﬁﬁ? Hﬁfﬁp TiHeh proeprse quid cipBrtosahy; HMPA =
hexaméfijdpidspigi anide; IPAEY Bopropy Cailtilertattt Jeat liggd thivinixbgaphiyg D,HMDS = lithium
ati I e t
hexamfhGUEMABInChE £ 3 lciBbro b Geit e SRt Mot Pietquo MTBE
= meﬂlyhtertﬁofryh@tbefr MBS alN—brommcmlrmdeE Felueldarbl}agaﬂsc reeanse; TEA =
trlethyfaﬁﬁj;e PER dteﬁﬁforsaemcaa%fd @fmularﬁlg oglg gagent with the

agenf's site of action admi ni st er ed Ey
any coRRFREIPEHEs omaﬁ@seawvrra@n g2t Rprreaglily pregared according to the

followﬁlg ol schtinedbid e xRRBleRE ﬁiéaiﬁ@aioﬁs th8leb) Bin@@adilyHy¥il-Bl¥Akarting
ents. or in a c tjion of theraﬁeutlc

uti.c

materig B S| SR P ST B S iy p s bl to make
use of garian@ chliichiast thenesdlves kdowa tp thasnafoedifiary ﬂdﬂl mathJB laﬂI but are not mentioned in
greater%iglr%ﬁﬁizglia}egﬁor% nrb?kgag {Sl’lt%dsgi T é%Sar%h o Oéla | C the mventlfm will be readily
appareffitie thepaiseruefcbsdingry skil it} the e ix la_ﬁht @fathe foflowing mnmneschttms and examples.
UnlessREHAWIESHEEREH, I Hrlables RRS BLiHe hbobe ( 1nhd &HLAG, R2 and R3 are both H;

suRcut aneous | nj ections, intravenous, intranuscul ar,

intradtarnal injection or infusion technlques) by

i nhalkat i’gn pray or rectally, in the formof a unit

and R14QSR0E Of "a E@gﬁ ?1{;1& ﬁﬁLre%QH@th& Lﬂé)gg aI{:dq:Hé ?sltél s?g d&fbtes the point

fective a

of attaqhging g degesh Relhhesaourd: any be é@c@fﬁrﬁ Fich rdaparrlency H or 14 ally.
adj uvagihsmé N dep{&8s Rb@Sd fdr b%m%gryt@ﬂ@&éﬁahm z%tﬁammrﬁime-L

for oral admnistration (e.Qg., suspensiaons, Ssyrup

carboxypie gptprancdiaigs p3qul fqr w@}ﬂngéﬂma@nssf s RepeBdBh gI“tﬂE? scheme, lactam
1-1 car GG AddesitHanQpPropitatd ﬂﬁyl&hﬁde&ﬂ @wa a2, 47 OdthedR Vs Bdschittd in Jerry

Mmch@exmlw_%m%ﬁﬁmﬁgf Fl?}hg %{ {leaf'kﬁc BI%\SS 983I Cog% §79 I}’1per1d1n-2-

one 1-2aginiba cartverzdi to the (cerregpondigdiierdsopypdihbe, compmsud|1e3 folneling the two step
procedhrBbihed)in $YeR 8 411 77 &]99 BO5 39700, L (»vﬁgJé{ﬁ' | G ANE treated

can e
with ba§q g}d@p@gyl bg@gm’sglﬁnktgécp gipe 1n|tqg@p41@gﬁ148wh1§lp pﬂjleth@ be treated by heating in

a high E’dlﬁﬂé’%ﬁ/@ﬁt@& -8 nﬁblu'éﬁ@ Rh& oﬁmﬂaﬁﬁﬁ thel ﬂf&enc@ 3f B4k ?Jé?fect the ehmmatlon to 1-
osi ti.ons, can rea accor to tech nl

5. SeDRRGHOFHICTRE U et AP FyreB?FEf? B{talaieg FENQATEpsterd-6 with an

oxylate&asl@ﬁl-ﬂ iithe @ﬂ*ﬁlen@@bﬂ tasadolayfofd do¢lated BEHigtth® DB SwhiShi6dh B 12 cyclized

and delﬁl‘a{a llélﬁgy e. g ﬁzO%)rﬂl ﬁl%tn?akﬂh& d?&:hU{ld il ﬁ@ap%%et*%? JPH gtﬁr% )ecgzc Chem.

accor ods known erein
1995, 32, 1693- 1702 to afford oxazole 1-9. Diels-Alder reaction of 1-9 and 1-5, optionally in the

presence of water or an acid (preferably in the presence of water), will then provide the desired

napthyridine intermediate 1-10.
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carrier conprises a saline solution, a glucose
solution or a solution containing a m xture of saline
war@sgIevse. Further description of nethods seCT/Eki0e5/007730
for use in preparing pharmaceutical conpositions of
the present invention and of ingredients suitable for
use in said conpositions is provided in Rem ngton's
Phar maceuti cal Sciences 18th edition, edited by A R
Gennar o, Mack Publishing Co., 1990. The conpounds of
SCHEMEils i nvention can be administered orally in a dosage
range of about 0.001 to about 1000 ng/ kg of mamal
(e.g., humBA) body wei ght per dayR®n a single dose or
i n diyaded|doses. One preferr dgsage range i s about

500 m@&kg body

a si ngl.g.,dos doses. 0
dosage *?'& gaggr()t na o ab
wei ght per day oraﬂﬂygln sinf'e o s . For
oral adm nPstrati on, the con‘posHQ)ns ca @ ﬁg Pded
in the formiet tablets or capsul es Bant aiNa'ng 1 about
1.0 to about 500 milligrams of the active ingredient,
particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150,
200, 250, 300, @®0, and 500 milligranms oftherdctive

i ngredi ent for {he synptonat|% %ﬂg stmept of | the

dosage to S Zolas 7 Th ic dose
|l evel and freguend : part cul|r
pati ent may Peé~yafied and IBMdﬂpend up ariety

of factorsﬂlnclldln% the activafiy of thid'spekific
cormpound enpl oy@d, tthe netabolic stability &d | ength
of action of thaﬁ406%p ound, the age, body wei ¢t
general health, sex, diet, node and tine of

adm nistration, rate of excretion, drug conbination,

the severity of the particular condition,gand the host

under goi ng t herapy. e l e, e tiffl e compoun
of Exgqq%e“iﬁ/ﬁﬁﬁ( é%ﬁﬁgg—ggggn fé?%igr%\ﬁﬁﬁ%ﬁEXDRg
human thg form of an%anorphous Na |t eat
drug-filled Qapsul e i nt of fr&mabout ©ny to
about 800 ng (&6g., 400 ng) twice/day. As anpsher
exanpl e, the crystalline conpeynd of Exanple 13 or an
anor hQ Na salt thereof can be admnistered to adult
human§ =t he aMn® f ashi on. |As noted above, the
preséent iChealylisgbstiviedwith@ndirect ed to use of the

HTVi nR&gralige i nhi bi tor conpdunds of the present
invention with one or nore agents useful in the
treatment of HTV infection or AIDS. For exanple, the
conpounds of this invention may be effectively ORY
admi ni stered, whetlger at periods of pre-expoR¥e

and/ or post - exposule, |n conbi nati on 'tﬁzeffecti
amofishrgy \ngonGRY water or aci SN
agent O RX + heat N
1-5 e
R1
O OH
1-10

Scheme 2 depicts a method for preparing naphthyridine carboxylates and carboxamides

embraced by the present invention from naphthyridine intermediate 1-10, wherein the intermediate 1-10
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or nore HTV/AIDS antivirals, inmnonodul ators,
antiinfectives, or vaccines useful for treating HTV
WO njososizen or Al DS, such as those di scl osed i nPQEDE®03/007730
of WD 01/38332 or in the Table in W 02/ 30930.
Suitable HHV/ AIDS antivirals for use in conbination
Wi th the conpounds of the present invention include,
for exanple, HTVprotease inhibitors (e.g., indinavir,
atazanavir, lopinavir optionally with ritonavir,
is contzzed wiithasititableoyxidigihg ageatielg), hydiogeh pewkide oHMUPB & fogbtain N-oxide 2-1,

which ct é%%?%g Lrpag A as éik&ﬁb%d&%ﬁl,% e( : .nged %k?z%a§99§ 35I B0WsVAYG3 BRh acetic

tenof ovir
anhydride t afigef thoramepment &y e 9eacv1|afaﬁ stﬁrmp@lafgeanrirﬁlpﬁntswsﬁl with a nucleophile

(e.g., al( ﬁk(gﬂde sﬁélﬁéﬁ'Na@Me)Qé af@@rﬁ kﬁe%éﬁﬁhloxbﬁexﬂﬁﬂdko B 6-nbisHEISkgineatarboxylate
the sc ope of nbi nati ons of he co ounds of

hat
22 Theil ! PRS2 ST RPAID B3 Witk 2 appropraie simine and
trlmethylﬁlﬁﬁﬁlﬁii’fDﬁlﬂlheahﬂmSn deddiftied inHvaad étuby. on. ChaeciSoed990 117001 to give

reogoi ng substances or to the list in
thedes‘(“ﬁ%gﬁéii‘f%" |2fe iced Tabl es in WO 01/38332 andWD

02/ 30930, but i ncludes in principle any conbi nation
scueMEbh any pharmaceutical conposition useful for the
treatnment of AIDS. The HTWAI DSantivirals and ot her

agents w | ty@FgaIIy be enpl oyed o t hgge

conbi natRd their conventi ongP age ranges and
regppens| as eported in thegart, [incliudi ngO for

exa gpag@é'dﬁégcrl si ci ans' Desk
Ref e 57tlh ed®®Mon, Tho 003, 17fge0/ heat

or a conpoun
combi natlions lare the sane t hoge sdt forth above.
Abbr evi &#i on®Hised in the instant sp&iification,
particul aglyg the in the Schenes areh Exanpl es, include
the followi ng: Ac = acetyl; AIDS = acquired

i mmunodefi ci ency syndrone; AIBN =

2, 2-azobi si sobuyur omdRXi | e; ARC = Al DS Ir,@l at edR2RP
conpl ex; BOC = t-butyl oxycarbo ;

benzotri ggol - -yl okytris-(di nethygam phasphoni um
DABCO = I, 4ydi a i ANEll o] Me3AR] oct eny,

di chl or orret ane; N, thyl f DVPU =
[, 3-di 7y et r ahydr o- 2(;+H) Iy diT@ne (or
N, N - di rret hy neurea); DVBO = di ul f oxi de;

ES M5 = el ect IFospr mass spect roscopy, = et hyl
acetate; HTV= R#2man i munodeficiency vids; HOAc =
acetic acid; HOAT = | -hydroxy-7-azabenzotriazole; HPLC

Heg g?‘gﬁi}@ﬁ 12 Eﬁﬂg fn élle?%'u% ﬁ&ﬁ&ﬁrﬂ ﬁ}gﬁaﬁlﬂg YapHiifine carboxamides 2-3

oram d = | sopropyl aceta{) LC
and analogsjig tyhig gwr&?snsgpgﬁqeabﬁytheq_m The in eﬁlln te 2-2 can be alkylated with an

alkylathh@ &géﬁe (el'@( | a€liafdy] 2ia6 65 anUiRBAIfate¥ad oas Qith«dhyd REIFARE ML € suitable base
(e.g., (S an glkah Tetal choon}{L Suc%gézcogn&t 6&@@3, (11W1$Ekah metal hydride such as NaH,

(iii) a metal alkoxide such as Mg(OMe)2, or (iv) the combination of (i) and (iii) in successive steps) to

give a mixture of N- and O-alkylated products 3-1 and 3-2. A similar method using alkali metal
carbonates is described in T. Ukita et.al., Chem. Pharm. Bull. 2000, 48 (4): 589-591. Analogs possessing
a non-H RS substituent can also be prepared by hydrolysis of the N-alkylated product 3-1 with a
nucleophile such as hydroxide to afford the acid 3-3, followed by conversion to the acid chloride 3-4

using a suitable agent like thionyl chloride or oxalyl chloride/catalytic DMF, similar to the method
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= methyl tert-butyl ether; NBS = N bronosuccini m de;

NVR = nucl ear magneti c resonance; TEA = tri et hyl am ne;
wakmse81761 f | uoroacetic acid; THF = tetrahydr of BEEOS20051607730

conmpounds of the present invention can be readily

prepared according to the follow ng reaction schenes

and exanpl es, or nodifications thereof, using readily

avai l abl e starting materials, reagents and

conventional synthesis procedures In these reactions,

describ¢d iniJerryaMsaich pabyandedl ©rganicrEicanisig £3rd kdivieu, iJ dﬂtWﬂcim&Gbnsall%S pp. 388.
The acill B%ﬁ lbé/ @&Pi@@ QMR 2h gmHgQﬁlg% gf ?P%rdg c&@m{g %l%en ?ulcfl] asI ]Qbﬁ or,

e not nent
alternativglys fhe ﬁ% eldoridgt3vbeanrpsttisaigd dlfrfwﬂy it pa pining teginphe arileoThe O-

alkylatddREoup S ¥AThdn @R rélﬂlclvled Bfaek fagiL L:&ldﬁﬁ)‘ﬁ@(e usfng a6 gPe{dSAR HBr in a

5  suitable solveltltqlcl)(ﬁ acseé% QL npéoploxﬂa a%g Oﬁﬁflg%p-tcu}ﬁng § foB{cr?g{aW)rggeagent lﬁcg BBr3) to
give 3-3, sidkiilaadoekk, methdd desdribad ine]‘érrﬁ MardhS d%bézmlrgab@@ﬂeﬂns@ 8rd ed1t10n John

witey GRGRTRES 55, S0 T sGoer ST RaSiacid3hio0e REEin, Guvting and
de-protgckien, praitmg fiom the bis€hatkylited conifvend 22 can hillévhthe papp@tiordof compounds
2.3, and Ra and R are each independently H or Cl.4 alkyl..
Schene 1 depicts a nethod for preparing
10 5,6, 7, 8-t et rahydr o- 2, 6- napht hyri di ne-| car boxyl at e
SCHEMmS er medi at es useful for maki ng conpounds of the
present invention. Jn the schene, |lactam 1-1 can be

al kyl ate i tOR¥n appropri at epal kygxhal i de to Ve ARrX
1-2, usB gg thods as descrBRbedin Jerry I\/hrGﬁ'Q5 OR

Ad ni c Chem s#7y. J3rdledigs on, gdohn W lley &
Sons, 3R7+Q379. - 2- gne

conveNte mamrespomdl LRydr opyri

c % fO($| owi nggthe t ed? pr oged

forth i@ MQHrs et al., Tet®. Lert. 1995, 360 OR®
7051- 70542 wheiGei riidehe | actpm can ble treateglawi th base
and met hyl benzene sulfmate to Eh98 Yt er medi at
whi ch can then be treated b¥% atopg in a high
solvent (e.g., toluene) andfOptionally in the presence
of base to effect the eREnm Aati t®51- 5. SepaL %gﬂy,
oxazol es of the type 1-9 dan readNIy be prepare 2
acyl ating am no acid est eN.1- Wi an oxyl ate sgq;
1-7 in the presence of Rbaselto affoPd acyl at ed r R°NH
conpound 1-8, 4 wWabggan t he®@ beOEﬁcllzed and
dehydr at ed (USiHagHORe P28¢®) | i n the manner depggi bed
terocyc |§ Zhem 1995, SEHOAC

i

in Krapcho et al. J.

1693- 1708 REHPor d* oxazol e 1- Is- Al der reaction
of 1-9Randj1-5, optional l'y |n resence of water or
arR&acj fﬂ%ﬁakqlg(a o t he QFRvwater), S 11

t hen{pro idé“thep£kﬁ#44y}—

Scheme 4 depicts a method for preparing compounds of the invention in which the R4
group is linked to the parent template via a nitrogen-carbon bond. Acid chloride 3-4 can be treated with
15 sodium azide to give the acyl azide, which will undergo Curtius rearrangement followed by hydrolysis to
the amine 4-2, similar to the method described in R.J. Borchis et.al. J. Med. Chem. (1981), 24, 1518-
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napt hyridine internediate 1-10. SCHEME | R
deprotonating O agent (e.g., NaH) O 1-1 1-2 sol vent
wo edos0877base (e.g., RX = H, Cl1-6 al kyl, or C P6r/akigs007730
substituted with aryl Rg = al kyl dehydrating agent
Schene 2 depicts a nethod for preparing naphthyridine
car boxyl ates and car boxam des enbraced by the present
i nvention from naphthyridine internmediate 1-10,
wherein the internediate 1-10is contacted with a
1521. Biél alnd Bayokértbezichigted gﬁsﬁﬂfoﬁ}&atg:l witlhihd apgepriaeesgontilite awscyl or sulfonyl

| BA). t bt ai
anbyas o et La bl S e SN £k N g fsqgprmeciace
which 36 thed 04 Berd&%S! toiptaduc de bsolsmgh)sdntabﬂfelwboldﬁk dids¢ saditen methoxide or
sodium h?&ﬂroyuﬂg 9 Qﬁmg &ntf 8&1 é dllgﬁﬁfom%tsﬁﬁabwkytl Hﬁﬂle under

koxi de ,such

5  the inflpgnes 2H )a hage éfgf &sg&@h O@%é }a ng method s@rlﬂar to that descnbed in A Nadin,

et.al. J. ‘brg xahax @@U@r @8@», 6283@1@@52*" Y4 il ARnpon@ bR A%é Btk y2 gdup can then be
The al kyl car o%ate ﬁé can then be further treated

femove@vl“tnll?aéﬁo%ﬁpaﬁdol 1o g - and tri net hyl al umi numin the
manner described in Evans et al., J. Am Chem Soc.
0, 112: 7001 to give the desi red al kyl carboxam de
SCHE“%E SCHEME 2 Me3Al

s 0Oy s
\{,ﬁl v | LN | o
Rt N NS0
O OR® O OR®
3-4 41 |
O
R®  NH, R® HN/U\R"
\i';iii 1. (R'0CO)0 R\@illlq R*-halide
2. alkoxide base
OR® OR®
10 4-2 [R*, R" = alkyl] 43

R3 Rn R3 N R"
2 RS R2 _R®
R Z N7 acid 7N
N ™
4-4 4-5

Scheme 5 depicts an alternative sequence of transformations similar to those described in

the above schemes. Starting with the intermediate 1-10, O-alkylation, hydrolysis of the ester to the acid,

-17 -



RaRbNH Schene 3 depicts an alternative nmethod for
prepari ng naphthyridi ne carboxam des 2-3 and anal ogs
WO poodo8Th7 t he R 5S5substituent is other than H HEEUS2005/007730
internediate 2-2 can be alkylated with an al kyl ating
agent (e.g., an alkyl halide or an al kyl sulfate such
as dinethyl sulfate) using a suitable base (e.g., (i)
an al kali netal carbonate such as K2CO3 or CS2CQB, (i)
an al kali nmetal hydride such as NaH, (iii) a netal
acid chjpridsfprnation; @ey1 azidefpranion2Curtps rearyangehrat dyedsisisivediie

mterm@dlﬁte Q-ridwfu'ch kan Berﬂeﬁ%ﬁ@cﬁ\%itﬁ/@arQESe&%l) ortsglffgi Yﬁalﬁesmaﬁﬁ tHénealkylated to
| ated products 3-1 g

give 5 r%e%%‘?ﬁfgm% Skaifgr (o ?taﬂlesceé?dola%twcgykd E@WF‘B’@H (%OHZ> 58, 6951-
6963, fBlloxUb’d Hy&ez&faﬁlgemenﬂi‘%twqﬂﬁidﬂ’lde Bad HydroBy3@Gyil148/e (549, and cleavage of the O-
kyl 281 m c1d gg%spossessi ng a non-H R substituent can
a gé?g e Brep by hydrolysis of the N-alkyl ated

product 3-1 with a nucl eophile such as hydroxide to
scueffegPrd the acid 3-3, followed by conversion to the

Cld chloride 3-4 using a suitable agent |ike thionyl

chloride on oxgky¥l chloride/catalytic DVF, simlar to

the neth YadSsCribed in Jerry March, Advanced Organic
3td edition, John Wley & Sons, 1985, pp.
_3 Bahalise hgdplysisl VBT, amapgi Mausi ng a
pepti dg_cC | ihg reagent such as BOP, 'of, OH
altﬁ1/nat vely, the acid chloride 3-4 can be treated
direct!| yOw t@Han ami ne to give the am de. The
Cal kyl at eq.4groups can then be renoved under acidic
conditions (e.g., using a strong acid like HBr in a
suitabl e solvent |ike acetic or propionieg ggid, or
using p-toluene sulfonic acid, or a ré’&ge I|ke BBr 3)
to give &35, nNpi,mlar to the nmethod dR®scmNbBeER"in Jerry
Marcﬁg Advan eo?[ Organi ¢ Chem st d edition, John
W1 ey , “NO8R'SPpCl 3B#halide S encmehzmﬁ agent

hydr ol ¥gsi acjjd chiorrde formati

de- ppot €ut’i OFf, starting fhasth t ke bi p{(yl g(te%d CPBA)
corrpoundg{ gan al low the preparatg onges conpounds
2-3. SCHEME g Sch

4 pi a method for preparing
conpounds of the T’ﬁp&u oﬁaﬁ%ﬁv\hi ch thg R group is
linked to e parent tenplate via a nitrogen-carbon
bond. Acid chloride 3-4 can be treated with sodium
azide to gl(yeot he acyl azi de, *vvh) @ wi Il undergo
Curtius I?ear\g/angerrent foll ovved\ /hydr olysis to ﬁﬁe N
am ne R32N5|rmiar to the mth déﬁcrlbedlnﬁs N’ “R"

N sul é@dnyl at
of sul fon
OH

11}

Scheme 6 depicts a route to compounds containing a double bond in the “a” position.

These analogs can be prepared from treatment of an intermediate like 1-10 with a brominating agent
(e.g., NBS) followed by elimination to give the double bond, similar to the method described in Jerry
March, Advanced Organic Chemistry, 3rd edition, John Wiley & Sons, 1985, pp. 914. The intermediate
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10

15

anhydride or acyl or sulfonyl chloride to give the
nmono or bis N-acyl or N-sulfonyl ated internediate,
woniosisan t hen be converted to product 4-3 byPOFURZ)OR007730
sui tabl e nucl eophile |ike sodi um nmet hoxi de or sodi um
hydr oxi de. The am ne can further be nodified by
al kylation with a suitable al kyl halide under the
i nfluence of a base (e.g., CS2C8 or K2CO3, using a
method simlar to that described in A. Nadin, et.al. .
6-1 can@hay. be Ckenthr§uzb @ 3¢ries 68¢asforRMibhs 28 2viodsly @itlined eogRopBdsts 6-2 and
4-4. The O-al kyl group can then be renoved with a
strong acid |ike HBr to give 4-5. SCHEME 4 4-2 [R*, R
al kyl] 4-3 acid Schene 5 depicts an alternative
scuemeguence of transformations simlar to those described
in the above schemes. Starting with the intermediate
1-10, O al kyl iozJ sydrol ysi s of bhe erker to the
aci d, aci d cig2ors ID]‘ormatlon ac I de formation,
Curtius gzearyr angement and hym‘ol
i nt er medi ate TN géBgsan be
various a } S Ifoﬂ"hal [ d& : d hen al kyl at ed
to givegss-2 I de tRDn imlar to that
described i M gpdanczyk, Tetrahédro@HZOOZ) 58, 6951-
6963, followed by rearrangenent ipgqacetic anhydride
and hydrol ysi S1%i 1 | give 5-4, and cl eavage of the
Cal kyl group in agld vv|II aff d 5- SCHEME 5 SOCI 2>
NaN3> heat Scheme“@" rout e t\o\ coehemensier 5
contai ning a double bond | he "a" pos\tion. These
anal ogs can be prepared fr t r eat ment an
internedi ate |ike 1-10 ith a brom nating agent (e.g

NBS) followed by el ion to give thefdol®l e bond,
simlar to the criRbed in h
Advanced Organic 3rd editio Jphn N | ey &

Sons, 1985, pp. 9oHM4, er nedi at efN
taken through R'ser|les ansf or Rl i on
previ ously outlinedOto @Hve products 6- 20 andté- 3.

SCHEME 6 3 or 5
6-2 6-3

There is no Scheme 7.

Scheme 8 depicts a method for preparing analogs with R1 substituents from starting
substrate 8-1 with a removable R* group. Substrate 8-1, containing an R* functional group (i.e., a group
which is readily removable from an amide moiety, such as p-methoxybenzyl, 3,4- or 2,4-
bismethoxybenzyl, allyl, or tosyl), can be prepared by coupling a suitable acid 3-3 or acid chloride 3-4
with an amine (see Scheme 3), and can be de-protected with a strong acid like p-toluene sulfonic acid in a
manner similar to the method described in W.M. Kan et.al., Tetrahedron 2000, 44: 1039-1041 to give
intermediate 8-2. Deprotected compound 8-2 can then be bis-alkylated with a suitable alkyl halide using
a base (e.g., NaH) to give the N,0-alkylated intermediate 8-3. Removal of the O-alkyl group with strong

acid (e.g., HBR in a solvent such as acetic or propionic acid) will then afford the product 8-4.
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6-2 6-3 There is no Schenme 7. Schene 8 depicts a
nmet hod for preparing analogs with R substituents from
W@ @sns11g7 substrate 8-1 with a renovabl e R* grpCpUS2005/007730

Substrate 8-1, containing an R* functional group

(i.e., a group which is readily renovable from an

am de noi ety, such as p-nethoxybenzyl, 3,4- or 2,4-

bi smet hoxybenzyl, allyl, or tosyl), can be prepared by

coupling a suitable acid 3-3 or acid chloride 3-4 with
SCHEME®B am ne (see Scheme 3), and can be de-protected wth

a strong acid |like p-toluene sulfonic acid in a manner

simlar to BH described j O R¥n et.al .

Tetrahedro 44: 1039-1041 t iye internediate

8-2. 8 &ipound 8-BAC pe®
bi s- al kyljat e a sagd abl e i de u&bﬁg a
base (e, b\ gi ve t he HiN 59 g
i nt eRTedi atle 8- emoval of thel] O al ky roup mntﬁ

strong aci & (ecgﬂﬁ HBR in a sol v@nt Qdch as acetic or
propionic aadd) will then afford 8i2e product

8-4. SCHEME 8 acid Rl1- halide Scheme 9 depicts an
alternative nethod for preparing naphthyridine

car boxani de ana BtRPedi ate 8-1 By the
present inventi®n iph which the am de Substituent |s

Y]

i ncor por at tffe reacti g i
which the R* nt 6é€£+ned il sdher |s used
to all ow lat a | j e

syntheS|s¥ Starul %rlal 9-1 can lbe prepared in a

manner sinilar Yo t@ﬁt used for 1- 1OC)|n581porat|ng

t he renovabl e grgyp in the initial alkylgtlon step as

descri bed for The phenolic group it 9-1 can be
protected with a suitable al kyl protecting group

(e. g. SclwmeR dgpiotspn akeroasive methot ér @repaingraphthyridinetgprboxamide analog

mterme(%Qtle rh rg?%d Wﬁ)% g}e)ééﬁt ﬁw%tfoﬁ 11f"wﬂl\'!ﬁ kh%qglﬁﬂe sﬁbs%ﬂt{féﬁt 1§§1corporated early

oxide to Protectl on can
in the rea@@g glems ragd in which g;@d}rﬁp@tltqut (defingd pmﬁthewe Bhis gsed to allow variation

of R1 atdu 128 RS 10 ARy HBAGHS Mrar(i®: Haterial Y3 @h 82 PRRP4rEBM@)manRer similar to that
used forg.| erng%nip tug%@ﬁ (f:em(og(r I: grgglg/méﬁ%]péef al{;ﬁ(l{ltfptnlgl%g g\ffmﬁ%;f;nbeg for 1-2. The
phenohdwgbmpde 9elr caglbe @fdt@ctedsﬂthfagmmbfkdmkyl amotatiing oy (e%ulaﬁ &b @Joup as
defined her{:m oﬁlgg {hgrg Elgf glog%% %r %rg%c&)%%l(ﬁthgz}a f?u%%% Siol(l:'h ag r%@a %d+ to afford 9-2.
Protectipret¢as be hgcgmipshed. fotrexamplkidi)treppmegt with a diazomethane reagent (e.g., TMS
diazomethane) in solvent (e.g., chloroform) or by alkylation with an alkylating agent (e.g., by contact

with an alkyl halide or an alkyl sulfate such as dimethyl sulfate) in the presence of a suitable base (e.g., .
an alkali metal carbonate such as K2CO3 or Cs2CO3 or an alkali metal Bydride such as NaH) in a
solvent such as DMSO or methylene chloride. The acid 9-2 can be coupled with an amine using a
peptide coupling reagent such as EDC to obtain 9-3. The intermediate 9-3 can then be treated with a
suitable oxidizing agent (e.g., mCPBA or peracetic acid) to obtain the N-oxide, which can then be treated
as described Suzuki et al. J. Med. Chem. 1992, 35, 4045-4053 with acetic anhydride to effect the
rearrangeroent to the O-acylated intermediate, and then treated with a nucleophile (e.g., an alkoxide such
as NaOMe) to afford the dioxohexahydro-2,6-naphthyridine-1-carboxylate 9-4. Intermediate 9-4 can be

alkylated with an alkylating agent (e.g., an alkyl halide or an alkyl sulfate such as dimethyl sulfate) using
a suitable base (e.g., an alkali metal carbonate such as K9CO3 or Cs2C03, an alkali metal hydride such
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sol vent such as DVMSO or nethyl ene chloride. The acid
9-2 can be coupled with an am ne using a peptide
wa@omplosT1g7 r eagent such as EDC to obtain 9-3. TPET/US2005/007730

internediate 9-3 can then be treated with a suitable

oxi di zing agent (e.g.', nCPBA or peracetic acid) to

obtain the N oxide, which can then be treated as

descri bed Suzuki et al. J. Med. Chem 1992, 35,

4045- 4053 with acetic anhydride to effect the
as NaH/[@a ket gleemdd sutipad Me(OMag)ih atsaldert fike PVESE) tatzeve agmigtuterpdiN- and O-
alkylatem%géﬁtg $ \é\/lataé] 9- %r,glégﬂg?ﬁs@' olf alkgh mgtal ca?bongtes 18 Ies%re1be li‘ 61%1ta et.al.
Chem. Ma%(ﬂmajwm&m%@-ﬂ@apht hyri di ne-I - car boxyl ate 9-4.

I nter L8 e akk B 0 (¢ Lpiicto can b

agent 3 S%Renz?% anfﬂg%a?m%%ngé glg%rw H}e 1 aéte sucOcan ©
removedmadatabtlctujdchlsuhaﬂ@tl éE) g-ugithegpresenagiof 4@foda ?Ite‘?h@FCPala?] methanol)

d L. FRfFelder, Catalytic
under aﬁ}:ﬁé%% eg%tfgr#drﬁ%g?l?iggt%ggtﬁggmﬁ@ﬁﬁgg?% @errsrg% | F e8 %er atalytic
Hydrogenatipn mOrpanic fnthesis | 5| and Comme R’?gy&%@s& pp. 121.
See,eng&BIHﬁl@S@‘anMoand Cal kyI at ed products 8-1 and 9-5. A

:T-I mUk Ia\{rlléen etlggpenza@ﬁ%oggﬁegl?eﬁgﬁ Sth neai%(glaﬁf)c? wiE® %ud ag’lg godlrﬂmng
reagent5§§ §9ddositbiimit) ih theprdseme pf areavéd (€G- Mmmnmthagesalfomc acid or TFA)
ina ma{}rreé s1g)éolfnl tl%alg gesgr%@ﬁln O[alhré?al he grﬂ‘hgﬁzol@@%lb@ dr SARYRElet al.,

["or I'n the presence of
Tetrahel@syo pett. RS ﬁﬁﬂﬂoﬁe@;har’@éahplﬁmﬂri@tla%nol) under an

at mosphere of hydrogen using conditions simlar to

t hose described in M Freifelder, Catalytic
SCHENI 8r ogenati on in Organic Synt hesi s Procedures and

Commentary, John WIley& Sons, 1978, p 12l See,

e.g., | 30689 zatkyl 70. V\hen R IR nzyl an I oquf
the bghz be iodjnated wthy sl le i 8 ﬁ%} Rg
reagentJ(e i od de) es@n%é\'

an aci triflupmoaelsanesul NQni idor TFA)

J Og. cfém O999, 3194, or CastanetOet Qigs,
Tetrahedrom®-1 Lett. 2002, 5047. See, eo9gp, Exanples 71
and 72. SCHEME 9 al kyl coupling with 1. protection
RaRbNH 2. hydrol ysis

RSO NRaRb R3O NRaRb

R2 1. oxidation R2 .
2. rearrangement = {\1 alkylation
R - 3. treatllng vl:!}h - _~N N OH
O O nucleophile
“RS 0O 0O,
9-3 R®

9-4
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O RS0 -1 R5 Schene 10 depicts an alternative nethod

for preparing naphthyridi ne carboxam de anal ogs
weniwsagsd’ by t he present invention in which theCRUS2005/007730

substituent is other than H, starting from

napht hyri di ne internedi ate 10-1. Hydrolysis of the

pyridine 10-1 with a nucl eophile such as hydroxi de can

afford the acid 10-2, which can be coupled with an

am ne using a peptide coupling reagent such as BOP to

afford ami de 10- 3,04l figmamati vel y, 10+0 ComRiRe

converted to theRaC| chl oride usin ui tabl e agent

|'i ke thionyl R mRoxal vyl ' atal ytic

DMF, simlar t hod descri rry March,

Advanced Or gani FStgy, 3rd_edi Wley &
and the &id chl orj

Sons, 1985R*pp. 388, de treated
dlrectly with an©anm P 0 give the | dEXLB- 3. The

i nt ermedi ate 10-3%#an then be treate®Rith a suitable

oxi di zi ng agent (e.g., NnCPBA or peracetic acid) to

obt ai rSchdige N@pied&nlﬁerﬂauvﬂhieﬂhd carprdpahne ixphthyréditeaclrtmsamide
Suzuk

analogs fgli)glcicg dth \Mp{eﬁené %:né/ ntl((:)n gln\ﬁhlcg? ﬁ&a é{g{gg&h %gt%%otpgﬁhan H, starting from
naphthyridineisteryediaet 10t b Hyfolyss aﬁsbb ayiding H-bpith d npeleophiduiich prdpydroxide

can aferEl ﬁl%tagiq IW' 2 Pl%lféh @H{:ﬂeecggﬁléci \%tl( £n Shnine AingPd KPUIASuSEReAFent such as

Owe) t esired
BOP tO@ffelsé@mé@alrﬁv@ r USRI Thippibe PoRYeTted g sl chlogidq piig a suitable
agent likéd¥hRhRMIcHdE ol crasrider atlyiey DMIE dinvilat td tBdmethéy/dedériteg in Jerry

vire 3958k Gin BB DAL BBy, £ AL B4, e

chloridairdasddi dimeettyabitlcar dntinetb @ive tishanzide HREOBheointe@BRABES]0- %man then be treated

with a sﬁ hﬁé c')xﬂ‘%é?hﬁ@{%@ %?CM& g@ c&lﬁ:ljc d?’L &&%%@N &Ju&‘e%' 4j$vhlch can

then be me%tbfh pedesrribrgl Suai e@laY Mﬂldaﬁéfdn plP%I 4214943-60% V&ﬁbﬁcit@a a‘Phydﬂde to

effect tlﬁ réirfﬂn%@lﬁen@ §)9ch<96 a@ﬂlll&@d inte?iﬁ&ﬁag? %ﬁﬂ gﬁfﬂ lﬁEaﬁ&i With idﬁ&%blﬂfé@e g., an

akonid shigs BAONBH AR be Sl S e HRB i -Caborylate 105

Intermeld{fa@AO-3\ghnWe tatkylated ved ph alk@ladifl dpent (e.g., an alkyl halide or an alkyl sulfate such
as dimethyl sulfate) using a suitable base (e.g., an alkali metal carbonate such as KpCO3 or Cs2CO3, an

alkali metal hydride such as NaH, or a metal alkoxide such as Mg(OMe)2) ) in a solvent like DMSO to

give a mixture of N- and O-alkylated products 10-6 and 10-7. A similar use of alkali metal carbonates is
described in T. Ukita, et.al. Chem. Pharm. Bull. 2000, 48 (4) 589-591.

SCHEME 10

R®  CO,-Cyg alkyl R®  GOLH Ra Oy NRR®
R2 amine
= N _hydrolysis Z N coupllng

0-2 0-3
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10-4 alkylation + There are no Schenmes 11 and 12.

Schene 13 depicts a nethod for preparation
w@bowapsiryT i di ne sul f onam des. The carboxylic grOLPStNN5/007730

internediate 13-1, which can be prepared as descri bed

in Schenme 3, can be converted to the correspondi ng

tert-butyl carbamate 13-2 via a Curtius rearrangenent

in the manner described in J . March, Advanced Organic

Chem stry, 3rd edition, John WIley& Sons, 1992, p.

1091 (e.g., mdds Nreap be treated wi t h 3O NR2RP

di phenyl phosph

tert-but anok? t Q

cawnidalien be tifeatkd

or soalun1b|§N ri

rq/@arganate - 3-2
th b §°ea”(a89%nen as sodi um hyd i de
contact wiBh a

i y:)flbxe@mgdﬁ%t Em% -~ OH
ul fionyl at i omuereagRs e allkane
sul fonyl chlori®e) % proivde aﬂgﬁnternedlat bHa
sul fonyl ated carbamate, which can be transfgyged to
the correspondi@®g sul fonani de 13-3 by treatnent with
acid (e.g., TFA) in a manner simlar to the conditions
described in TW Geene & P. GM Wits, Protective
Groups in Organic Sy?}.‘ | NR°R3r d edi t | %60 AR | ey &
Sons, 1999, p. 52 nt_gof 13- § wijt h base

. g. hyd
é?s?thLéggﬁgﬁ;SYIyl

with a suitable heag . gQ an aliky h as
met hyl iodide) and thgn kyqrenoval of tRe e
protecting group (seg.gchenmes 2 and 11) afford the

desired 13-4. Scheme 13 Curtius rearrangene%t t-BuCOH 1.

base, R*- hallde 2. deprotection O CH
There are no Schemes 11 and 12.

Scheme 13 depicts a method for preparation of napthyridine sulfonamides. The
carboxylic group in intermediate 13-1, which can be prepared as described in Scheme 3, can be
converted to the corresponding tert-butyl carbamate 13-2 via a Curtius rearrangement in the manner
described in J. March, Advanced Organic Chemistry, 3rd edition, John Wiley& Sons, 1992, p. 1091 (e.g.,
acid 13-1 can be treated with diphenylphosphoryl azide in the presence of anhydrous tert-butanol to
afford carbamate 13-2). Carbamate 13-2 can then be treated with base (e.g., as sodium hydride or
sodium bis(trimethyl)silylamide), followed by contact with a sulfonylation reagent (e.g., an alkane
sulfonyl chloride) to proivde an intermediate sulfonylated carbamate, which can be transformed to the
corresponding sulfonamide 13-3 by treatment with acid (e.g., TFA) in a manner similar to the conditions
described in T. W. Greene & P. G. M. Wuts, Protective Groups in Organic Synthesis, 3rd edition, John
Wileyé& Sons, 1999, p. 520. Treatment of 13-3 with a base (e.g., sodium hydride or sodium
bis(trimethyl)silyl-amide), followed by alkylation with a suitable reagent (e.g., an alkyl halide such as
methyl iodide) and then by removal of the ether protecting group (see Schemes 2 and 11) to afford the
desired 13-4.
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13-4 Unless a contrary neaning is clear fromthe
context, a reference herein to "equivalent" or
wO egaiosEbENt s" nmeans nol ar equi val ent (s). The POI/USW0510P7730

exanpl es serve only to illustrate the invention and

its practice. The exanples are not to be construed as

[imtations on the scope or spirit of the invention.

In the foll owi ng exanples "Ms (Mt )" refers to the

mass of the nolecular ion plus 1 of the subject
Schemed®npound as determ ned by mass spectroscopy. EXAVPLE |

Met hyl 6-(4-fl uorobenzyl) - 4-hydroxy- 3,

5- di 0x0x2, qmi%p 7, 8- hexahydr o- 2, 6|¥ﬁpmpﬁ9bﬁﬁpne | -carb

oxyl ate] St : 4 Fluorobenéyl)pl ri dipg-g-ane To
a slspenisior Wﬁ1h ri dd? Q-1 o
q ' .inerzré%%L%{%

TH' (4 ded
caan?H@ us THE (R0 ) yveror®- Apdut s,
ﬁﬁtfq 8 Mgk es, the resul tang otection
treated mnth 4- quorobenzyI bron1de (18.9 g, 99.9
mol ). The reactlon m xture was refl uxed overnight.
The resul t ant n1 ¢re was cooled to 0 OC ang, tgeated
with H20 (10 nL) ' tjously. The mi xture wgg S§Lgred
for 10 m nutgs @ concentrated under vaguuW’ The

resi due M@s part t|g@ed1busmeen et hyd> aciet atle (890 i)
and H20. gamic ext riAchalidms was il ne,

dried w thyM nder

vacuun1RTﬁe oi " WaS Subj ecad 1
chromat ogr appy arSilica gel eluting wthh 50H6- 70 %

et hyl ac $3te in hexanes. The appro Pate fractions

wer e conbi ned and concentrated to afford the

benzyUalesesh @npadyintbaniaf & ciar fomitietcontsxt| a feréncdiMreifi 40 ®quivalent” or

- " dd, J= 8.7 Hz, 5.4 Hz, 2H), 7.00
eq“”al{l\a/k‘%t% méng s iﬁ%eq“é e%t(g) 56 (s, 2H), 3.18 (t, 7=6 Hz, 2H),

2. 46 [be folloGingexarmils, serve p@ly tonllustidye thGingentidn and its practice. The
examplels al(e‘}lof Joq)gr erps@rﬂé&/ és)lm?ifa(laﬁ%ﬂx&ss‘d!)ﬁé J?X]!n}lpéﬂﬁé ol - ARG following

cool ed 0C) solution
examplqs "w Mdy rrefsésﬁe ﬁe)nﬁﬂsb%frthfdlinﬁlécv(‘@ iggpluphofthesbiest Goppound as
determird by diagdkpedddscdpy 100 nl) was added |ithium
bi s trlnethyIS|FyI)an1de (1.0 Min THF, 53 niL, 53

mmol ) dropwi se, and the sol uti on was stlrred for one
hal f hour. The sol uti on E3AMPLBAt ed wi t h et hy

Methyl g‘(eﬂﬁl?ongenzyl)—4—hydroxy-3, 5-diox0-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-carboxylate
Os__OCHj

N A 0

O OH

Step 1: 1-(4-FluoroBenzyl)piperidine-2-one
To a suspension of sodium hydride (2.4 g, 0.1 mol) in anhydrous THF (400 mL)) was
added piperidine-2-one (9.0 g, 90 mmol) in anhydrous THF (20 mL) over 10 minutes. After 20 minutes,

the resultant thick slurry was treated with 4-fluorobenzyl bromide (18.9 g, 99.9 mmol). The reaction
mixture was refluxed overnight. The resultant mixiure was cooled to 0 °C and treated with H2O (10 mL)
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sul finate (5.65g, 36.1 mmol) in anhydrous THF (3 nL)
dropwi se. After 30 minutes at 0 0C, the resultant
worRoos08B6was quenched with water and partiti onedr/us2005/007730

bet ween 10% KHSO4 and CHCI 3, the | ayers separated and

t he aqueous extracted several nore tines with CHC 3.

The organic extract was dried with Na2SO4, filtered,

and concentrated under vacuumto afford

| - (4-fluorobenzyl)-3-(phenyl sul finyl)piperidin-2-one
cautiousls. 'ﬁhel\iaik)hresﬁ)hd dired fdr 10@8ndtalead caieldttdiheddexduusl e rds@ue was
paﬁltIOA@ M’\'ﬂ een et %%céﬁt@ ?30% m]_é) aad Hggr The orggﬁuc e;%raf we}_sbwashed vsﬁ_lth brine, dried

| 'uorobenzyl n
with M 43‘{ ﬂt@;ﬁd apd concentrated ‘under vacuum. The residual oil was subjected to column

chroma{ogfaéf%t &ryﬁli&%%f@lyt rﬁ)g vﬁﬂlﬁ%{bﬁg nZ(Be 2 Lgtlié}}i E&@?ﬁ@l@{dﬂ% 31"11% glg}??n te
fractlonmafz@wm(ozlgd arzﬂacoscqaﬁ@fpf} to affeed the henzylaied pipsidirae\ag g white solid.

THNMR éfopniee] CDutlz)alonRa (A6, JaUT Hz, Sz, RES, U080 t7=8.0 Hit 2H)04. g@& 2H), 3.18
iltered and co nfrate nder vacuum and the residue
(LJ=6%%P%§6?%§Fdﬁﬂéﬂﬂ%ﬁ’t?f&%gﬁgluting with a gradi ent of
0- 40% Et OAc/ Hexanes to give the product as col orl ess
gl ass. VR m 2H), 7.01 (m
StepZi oy, 1t EE! %“ZY 3%“?4%‘992%2” “dmzﬁﬁ’{e 6.00 (dt, 7=9.7
H, 1.® aHpoled £9°C) 4olstgon(cf 1-(FHporoBerBPDfiperidihe 75.0g, A, 1 mahl) in

anhydr(%s Q‘ialF(( M0 i wasid@Pd Athium bls(trlmethylsﬂgl)almde (1.0 M in THF, 53 mL, 53 mmol)
nmet hoxy- 2- oxoet h amn (ﬁoxo acetate To a

dropmﬁ?o%lldé'ef S%’b‘“@@)f"a%%l“iﬁfl bt lpf@r g Tye pakeionwtan rated pidh mpiey! benzene
sulfinaté €8.65g( #0L Amg]) iWardddBBd THF (B HE} diypwaee A?fhalr 80 nfhfutds200 °aYlhe resultant

mlxtureVWzﬁ ﬂ%@ﬁ% VBI[H \gétg}y 5@ H%rﬂﬁm{eg (g%t egh éz& m g%lde Fﬁﬁ{) MG dea/elas separated
nig

and theg awsw %@actq#ﬁévqr@a@qw bwe%mﬂu@H@ks @xtragbwes dried with NagSO4,

filtered taﬁw&{c@ﬁ&ﬁeﬁuﬂ uff tggff [ - Ia}ob -E -3 lgx)eqn ﬁlﬁ q%rnﬁm—}one
B BEbELE A O BBlorent U6 2B R Fl

partition
asa Wawhé fhghisscakerop sethe m@ sigp- BSAMRMH N&32SO4 and
concentrated under vacuumto afford the title conpound
as a brown oil .l HNVR (400 MHz, CDCI3) d 7.59 (br, IH,
Step3: 4 14 (gf4-Fluosobguayh-5.olihydrepysdink(1Bgpe 3 79 (s, 3H).
ESMS Nibla sslufidiboft@ludrobMedyl)y3- (pﬁaﬂahﬂﬁi@ylypd;endm-z -one (0.37 g, 1.11
mmol) iﬁ 1Slde ?i SEIﬁIg)' 'graﬁ&’@@/sloﬁ& Ra U%Tébfﬁ%pa{?:‘g d&&\?.}7T Oregc{:l?fa guxture \xsas refluxed

suspensi on o osphor o
for abotit i hawisy @The:msllian:t@bhnolt wag ﬁite@ﬂ)ﬁid nm)cemmdanidﬂd/acuum and the residue

choma{@}améd[og %ﬂi@?&lﬁ@tﬁyﬁ/iﬁi £ g&%&ﬁ% b-@ﬂ%@&)kgflgﬁ)(eﬁl(é?angtl‘% tf;elgrbc]l%t as

colorless glass.
1HNMR (400 MHz, CDCI3) § 7.26 (m, 2H), 7.01 (m, 2H), 6.56 (dt, J=9.9 Hz, 4.2 Hz, 1H), 6.00 (dt,

J=9.7 Hz, 1.8 Hz, 1H), 4.59 (s, 2H), 3.32 (t, J=7.2 Hz, 2H), 2.33 (m, 2H).

Step 4: Methyl[(2-methoxy-2-oxoethyl)amino](oxo)acetate
To a cooled (0 °C) solution of the glycine methyl ester HCI salt (30.0 g, 0.24 mol) in
methylene chloride (500 mL) was added triethylamine (50.8 g, 0.50 mol). Methyl oxalyl chloride (29.3

g, 0.24 mol) was carefully added dropwise. The reaction solution warmed to room temperature and
stirred overnight. The product mixture was partitioned between HoO and methylene chloride. The

organic extract was dried with NapSO4 and concentrated under vacuum to afford the title compound as a

brown oil.
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109.6 Mol ). The reaction m xture was heated to 65 0C,
then stirred overnight at roomtenperature. The
w@e@dogt7eémi xture was cooled to 0 OC and car ef uP€T/US2005/007730

quenched with ice and brine keeping the reaction from

generating an unsuitable exotherm The resultant

m xture was extracted with ethyl acetate (600 nlL). The

organi c extract was washed with brine, dried with

Na2SO4, then concentrated under vacuum The residue
IHNMNAB0EMBIzEChER) §7.50 ehrUTA, €4 aiyEENGHAIH), 298 Q) SH)CA7Y 6l 3H). ES MS

eluting with 100 % CH2Cl 2. The appropriate fractions
M+1=W& e combi ned and concentrated to afford the title

compound as a i ght yeI | ow solid that was used w t hout

furth ri atio 400 MHz, CDCI3) d 6.36
Stepd: (s, ﬁ}f ﬁi{ E 13500"*‘ % OXyi38) . ESMB Mkl =158
St ep 6o dMeirlyB5 - 40 °C) suspension of phosphorous pentoxide (77.7 g, 109 mmol) in

anhydrc?s éce cgntlﬁ?%@pf g:iz W)lﬁ a%det%l%tﬁ{lg(g %e%g}éé o§oef7tlé}§)a A og@%’)gére@ate (19.19 g,

car
109.6 nimql}-THeueactremizyiry wis lgagil rry@ﬁ “Spihen @Flrrﬁ-dZWlegP{) at gppen temperature. The

producl(rﬁixélf'ehxgas cl)glez 1SR z)nd c%@ﬁlllﬁﬁaﬁéhed with ice and bnne keeping the reaction from

-oxazol e carboxyl at e epar.e
generatfng ag 4n§utala!8 oD Yhe R AR P AR et (600 mi).
The orgahi¢ extit waswisbed eith brine] @:dGGth M50, theh doocangated heder vacuum. The

residue\rls\;nx%? E&t{l%ﬂ:td (tg]céir?;{ﬂ ghr%ﬁta%r?@ly%%]sgﬁg Jt‘iﬂg Q'!lth 560 & (‘f’ﬁﬁﬁz The

was a uct m xture stirred
appropitite fracdiond werp eombiuedanfl concéfiratidrta taﬁsrd thettisle opmagound as a light yellow solid

thatwasggggg\gﬁqj ,é}tfgghey ( cuum The residual crude nateri al

1NV 0§ M DL hﬁ»\w% Cato Mo . RS Y3586

(br IH), 8.39 (s, IH), 7.31 (m 2H), 7.06 (t, 7=8.5

Step 6 ESI\/B %pthy_.l\sﬁs@ f&pg&eqzyl)ﬁéltyﬂmxg% -0XO0- |_5|)6' 7, g tetrah}gdro 2 é—'ﬁ%phthyndme-l-
6- (4- fdattglaenzyl ) - 4- hydr oxy- 5- oxo-5, 6, 7, 8-t et r ahydr o-
g% 6&2?1%%9%@& AbNG- A 50 0RXY 135 8 i X 9Gaid 3-S5 828, 18.7 mmo),

and me(b4} 5—kneﬂ10&béﬁmh@ole42 taybhxglate-Hepared-iB S@p 7 (894 stlBdmymeld were
combinlg% Ldm%h hﬁi)k }\Janﬁ FRQK Yi()a’g,e éﬁ‘ftePZEQ(%rQ thlees"ﬁant m{u}a was cooled

acetlc aC| drogen peroxide (35
and meghangl sagrataddth BCIXB gﬂ.@ waqrad;dg@ ’Fﬁﬁﬂryduct]-rﬁ@tqr%gg{ep @hroom temperature for

40 mmﬁi’eg( Eﬁéﬁ%va%&w@n%t{e%dltn&é?tvaggmo g'f‘hfa RsidbalRQUdE ; naa@ﬂi@l \@t}fsmﬂg@g with DMSO
re was concentrated under vacuum ana purirtie Yy
(60m1r)e’v\9%ﬁ§%f%FPa%‘ée thpfide POy with 5 % - 95 %
1H NMRc@00 MHz, DMSQ- %)ﬁ 92.967y, LD, 3-89, (16D17. 34 mn 2 HY. § - 08f(+ d¥ &S Hz, 2H),
e nd N.spl 1 d. | HNVR (400 MHz,
472 <Sc%§o%§% FhsBy e }ﬁo B M35 3 b, 6.6 b
.08 (t, J=8.8 Hz, 2H),
Step 7: Methyl 6-(4-fluorobenzyl)-4-hydroxy-5-0x0-5,6,7,8-tetrahydro-2,6-naphthyridine-1-

[

carboxylate 2-oxide

To a solution of methyl 6-(4-fluorobenzyl)-4-hydroxy-5-oxo-5,6,7,8-tetrahydro-2,6-
naphthyridine-1-carboxylate ( 0.509 g, 1.541 mmol) in acetic acid (2 mL) was added hydrogen peroxide
(35 % wt % in Hp0, 0.262 g, 7.705 mmol). The reaction mixture was heated to 100 °C for 1 hour. The

product mixture was concentrated under vacuum and purified by reverse phase HPLC eluting with 5 % -
95 % acetonitrile (0.1 % TFA) in H20 (0.1 % TFA) to afford the title compound as a yellow solid.
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4.71 (s, 2H), 3.93 (s, 3H), 3.56 (t, /=6.7 Hz, 2H)

2.89 (t, 7=6.7 Hz, 2H). ESMS Mtl = 347 Step 8: Methyl
W®2{04/081760r obenzyl ) - 4- hydr oxy- 3, PCT/US2005/007730

5-di oxo- 2, 3,5, 6, 7, 8- hexahydr o- 2, 6-

napht hyri di ne- 1- car boxyl ate To net hyl

6- (4-fl uorobenzyl) - 4- hydr oxy- 5- oxo-5, 6, 7, 8-t et r ahydr o-

2, 6- napht hyri di ne- I carboxyl ate 2-oxide (0.178 g, 0.514

nmol ) was added acetic anhydride (0.157 g, 1.542 nmol)

IENMER S0 V2, ex80D) 8171981(s, THNOMR, (48, 7e5 B EBCE.6 BB, TH)X1.0¢ 8, RS Hz, 2H),
concentrated under vacuum then sodi um met hoxi de (30

471G, \%ﬁ) 331 (h SRR t3drbrT6.6 Hagdg2. 8&@5&@ i PYD-igs Madde b= 347
After stirring at roomtenperature for 1 hour, the
pr odu re was con entrated under cuum

108 P og; dbebE hbor e ) T B08E S0 BHSEs BPUE ETUBIHERS

naphthyvitline-1Zafoxyl@® % acetonitrile (O. 1 %TFA) in H20 (0.1 %

TEA) BB S R PS5 08l B .
carboxy$tel2-piride @HYS 2.0.91@ rimol) Wa8adsedHaceti@ bhydude70.1§5g, 1284R mmol) and
refluxed3: A?f"t)éﬁ (1 %our?’@ rea§t1041]§m§({u§e &as%(iﬁvgﬁge%@der \;Jﬁc&l?m, (tﬁe’n s&'ﬁ@mﬁnethomde (30

wt. % lrb‘m%thar;? QOB BRAPIYmeD) Wyaddsd, - Aftaustiiring pHyPm Semegiugg fur 2 hour, the
product %m'i_!tu@ Was BortEx AR A er 4a&rR Pk Rsdue va hﬂj}drﬁﬁﬂ B ¥ABIsE fhalOHPLC

eluting %9 e%o‘% agEQong %B@ql d‘JtF:F;m 1an152(5I dF V\? Ag acmdtﬁ)?d (h% Iykle compound as a

pdeydkwdmmﬂhylalun1nun1(2M i n tol uene, O 002 g, 0.035 mmol)

1THNMER @0 $4HZ, Cg@lé) Q7. ﬁQd&"Jﬂ%@E 8k Hzoﬁ?ﬂ%@%% #2081 (s, 2H), 3.93
“reaction mxture was cooled to - 0C and h

(s, 3H), 8464t 40, DHo BENAFD) (L 4=h9 dzo- 3,

ES MS Fr:di-0%9- 2, 3, 5, 6, 7, 8- hexahydr o- 2, 6- napht hyri di ne-1-carb
oxylate (0.004 g, 0.012 mvol, Exanple 1, Step 8) in
THF (5 nL) was added. The reaction stirred at room
tenperature for 2 hours,EXAmmeLEnansferred via syringe

gl D Rt s R TS AR B 1

carboxamit t he aqueous was extracted three tinmes with CH2Cl 2.
The aqueous | ayer was treated with saturated Na2CO3
solution to pH 5 and extract edQdqud¥CHaes with CH2Cl 2
again. The organic conbined extracts were dried with

Na2SO4 and conckBgt Lz ed und \ Wﬁ The resi due
waspurified by re ) phage HRLC t
95 % acetonitrile oo B},

ing with 5 % -
O OH

0.1 % TFA) to
0

To a cooled (-10 °C) solution of dimethylamine (2M in THF, 0.002 g, 0.035 mmol) was
slowly added trimethylaluminum (ZM in toluene, 0.002 g, 0.035 mmol) and stirred for 30 minutes at
room temperature. The reaction mixture was cooled to -10 °C and methyl 6-(4-fluorobenzyl)-4-hydroxy-
3, 5-diox0-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-carboxylate (0.004 g, 0.012 mmol, Example 1,
Step 8) in THF (5 mL.) was added. The reaction stirred at room temperature for 2 hours, then transferred
via syringe to a solution of 1:1 CH2Cl2:0.5 N aq. HCI at 0 °C and stirred for 1 hour. The product
mixture was separated, and the aqueous was extracted three times with CHpClp. The aqueous layer was
treated with saturated NapCO3 solution to pH 5 and extracted three times with CH2Cl) again. The

organic combined extracts were dried with NapSO4 and concentrated under vacuum. The residue was

-27 -



10

afford the title conmpound as a light yellowsolid. IH
NVR (400 MHz, CD30OD) d 7.39 (dd, J= 5.3 Hz, 8.6 Hz,
WQ@R)o5/087760 (t, /=8.8 Hz, 2H), 4.74 (s, 2H), 3.BOI/{52005/007730

7=6.4 Hz, 2H), 3.05 (s, 3H), 2.96 (s, 3H), 2.67 (t,

7=6.4 Hz, 2H) ppm ES M5 Mt = 360 EXAMPLES 3 - 6 The

conpounds in the followng table were-prepared in

accordance with the procedure set forth in Exanple 2

usi ng the appropriate anal ogous starting
purifiedrigtreversalphase XIRUPL dhitihg 6rth4-% |- OB fodeetoriyrily (311 by T ANy H3D (0.1 % TFA) to

afford tlge;tﬂ}&?%%'gé?nﬁ'a?g%ﬁléiygﬂ(f‘%@ﬂydr 0- 2, 6- napht hyri di ne-1-carb
1 NME {00 VA G TOHINA) 199 Wi B 555 B R0 1. =88 8ty 0 et (5, 20,
3.50 (t, 9'1634?1;56;1{)3?6‘5 Qysinds, o0, éﬂfé%’@&xﬂ@tﬁz ofh gy% fis MY M = 360

wet net Hanol was added N, NFdi ylamne in
I\/EO—| (4 0 eq.). The reaction mxture was put in a

m crowave reactor wher gxAMPEss heat ed at 130 OC for

1.5 h af t eaction m xture was

S oncortte Sondenf g i SR e AR il hegrocedure
set fortlr ig\Example Rhiamge thdlbfiopdian analpgomststartmgmaterBlfs. %

acetonitrile (0.1 0/d'FA) in H0O (0.1 %TFA) to afford

et te—conpoung: &ﬁ @ FSortd—AFterngtivety t%_”c
Examplet arting material ca € treated with LijCH in

3 THACpeGMubiR-§-(4-fugroheazyihé-hpdroxhid0-dioiVR (| 4BINNIRIZ400 MHz,
CID3 G516, 4 8-he38yqray2. 61phthtidig- (-parb@einide4 . 714C§0D)BH).39 (dd,

3148 (m 2H), @ R (M 2H. ES M5 Ml =|3386EXAMPIE, 8
NH[6-(4- fI uor obénz - 3, 4- di hydr oxy- 5- oxm;ﬁogﬁt&ugetr
ahN]’ rdi n-1-yl]-Nrethyl met{imanegyufangam d
e “S Siep 1: |- (glycyl oxy) butiamg, £3d @ e

Iﬂjﬁoa Uspénsjfonyof gl yci ne hydrochl ori dg ¥z 0g), 349 (©
) in 2500nmLOBut anol under nitrogen Was6adnezH), 3.06

hi onyl chloride (45.7 mL, 627 nmol) dr dEwis&1 BAF DY
he addition was conplete, the sol ution |vis (healgd.oat
D OC overnight. The vol atile conponent g #e2), 1. 98Mmied
on the roto-evaporator and the residue Was)spapesaes
and evaporated fromtol uene three tines.| Mhe=8s&sulting

\‘I—Fl—'-

4 cr deycipropihs-(4Hlsgeherad)-4-hydskye3Sidioxovel dmaiir (Qowens
f op,3e8525Y.8- heahgdrer, mﬁhtMﬁlmEGhr&Scamﬁiel N {tdrRciges<is.s3 (br,
react i on. o. 1H), 7.63 (br, 1H),
W 7.30 (dd, J=5.6 Hz,
A NH 8.5 Hz, 2H), 7.06 (4,
J=8.5 Hz, 2H), 4.71
(s, 2H), 3.51 (m,
2H), 3.46 (m, 2H),
2.86 (m, 1H), 1.88
(br, 1H), 0.83 (q,
J=5.9 Hz, 2H), 0.71
(m, 2H) ppm. ES
MS M+1 =372
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| H NVR (400 MHz, CDCI3) d 8.5 (bs, 3H), 4.18 (t, 7=6.7
Hz, 2H), 4.0 (bs, 2H), 1.62 (m 2H), 1.38 (m 2H)
w@282/081767 7=7. 4 Hz, 3H) ppm ES M5 Mtl = 132. BUEPSDN5/007730
Butyl N-[ethoxy(oxo)acetyl]glycinate A 1:1 by wei ght
solution of |-(glycyloxy)butane chloride (10g, 59.6
mol) in toluene (10g)was treated with EtOH ((100 niL),
then Triethylamne (10 nL, 71.6 nmol) and
di et hyl oxal ate (16.2 nmL, 119.3 mmol) and heated to 50
OC for three hours. . The volatile conponents were
5 r gmidtiu@obentyd)-4-by RoMARRPRPAR, Adidxd-he T
di |s535,6.83-lerah@HGH B6-naphg R adiné-MeadbbraRgdan t
t e aqueous quer”ma mashed two tines w
organlc | ayers onblned dried over

fifl an 5Wed to give the crud
was nat gr ph on silica eluting fifg
Et|OAc dien wi th 50% Et QAc/ hex

cl{ean producb |dF| NVR (400 MHz, CDCI 3) d%ggig
6f
%

IH), 4.37 (q, 7=7.2 Hz, 2H), 4.2 (t, , 7F
4. 12 (d, 7=5.5 Hz, 2H), 1.64 (p, 7=6.8 H

(t{, 7=7.15 Hz, 3H), 1.37 (m buried, 2H)| H[-BZ
737.4 Hz, 3H) ppm ES M5 M+l = 232Step sj_lgl 6H ppm.

5-lbut oxy- |, 3- oxazol e- 2- car boxyl ate A susggpﬁgq@+p 374

6 P2 @4&1%3&%&?94%&?&&4\1 BNk PO L) M@b() REET

WE D, 386 MBGhekhyRo- ZQCn;%Hﬁilyﬁ([lﬁ@i %ﬂb&ahﬁﬂebm ) 7. 38 (m
N—[ethoxy(oxo cetiyl Tgl ycinate (6g, 25.9

dilssol ved in 108 ~deEIBCN. The m xture ma

o¢ . Qur g then cooled in an ice

brii n€ W % the reaction nixture

Was : - ™Nye g xture transferred tq ¢ :%h
funnel. CHCl 4 wag added to dissolve soli a ;g?hd
organlc Iayer was i sol ated. The aqueous |l (

+ Ol Q2 nAnI =+ O\

VVE:b—ITEU lcpcal CUIY VWIII*U_MJ ATTU T U OACT lIIC UI\J A€

| ayers were conbined and dried with Na2SO4, then

concentrated. The residugﬁxﬁﬁ, omat ogr aphed on

silica eluting with a gra |en%ﬁgg 0- 30% Et QAc/ Hexanes

6- <4-ﬂu96>b@12v1é 4thbf6r°f5¥ Budipxer3,3 4,661 hgxahydin-3 pinashthysidine- I qargnpic acid

(400 MHz, CDCI 3l d 6.33 (s, IH, 4. 4g§i 7=7.15 Hz,

oH), 4.18 (t, /=6.4 Hz, 2H), 1. gpO6 4 Hz, 2H),

1.47 (p, /=7.4 Hz, 2H), 1.41 (t, | ¥7.15 Hz, SFD 0. 97

(t, /=7.4 He, BH)F\RE:FE/

To methyl 6-(4-fluorobenzyl)-4-hydroxy-3,5-dioxo-5,6,7,8-tetrahydro-2,6-naphthyridine-
1-carboxylate (0.178 g, 0.514 mmol) in wet methanol was added N,N-dimethylamine in MeOH (4.0 eq.).

The reaction mixture was put in a microwave reactor where it was heated at 130 °C for 1.5 hours, after

O OH

which the reaction mixture was concentrated under vacuum. The residue was purified by reverse phase
HPLC eluting with 5 % - 95 % acetonitrile (0.1 % TFA) in HyO (0.1 % TFA) to afford the title

compound as a solid. . Alternatively, the starting material can be treated with LiOH in 1:1:1
THF/MeOH/HO0 to give the product.
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Step 4: Ethyl
6- (4-fl uorobenzyl) - 4- hydr oxy- 5- oxo-5, 6, 7, 8-t et r ahydr o-
wQ2@sn08pht hyri di ne-| carboxyl ate Li a heavy wal PEDUSHOFEDT7730

bottomflask with screw top were conbi ned et hyl
5- but oxy- 1, 3- oxazol e-2-carboxyl ate (2.53g, 11.88nmmol)
and | - (4-fluorobenzyl)-5, 6-di hydropyridin-2-(1 H)-one
(1.22g, 5.94 mol; see Exanple 1, Step 3) and
trifluoroacetic acid (0.46 nL, 5.94 mmol ). The vesse

1 80 8a8| eB;6DY 5Pl RaBI2I)) 786 (8] IDAYH (h2Ha), 6ds (0, 2B03.80m, 2H).
The reaction m xture was stirred for 3 days. The dark

ES MS Mr-dwmP3Peacti on m xture was cool ed and a crystalline
precipitate formed. The m xture was diluted with ether
and the solids collecte [Ltration and washed with
ether to give the produ3?8é¥£#€h shiny plates. Further

N-[6-(4-Bu6db&ky15-aa-ditgdahy Siaxed,dyys-eumahpira omgphthyeidinot -HldN-
| i.quor adqsng nore trifluoroacetic acid and re

methylmethepesHio % xt ure. | H NVR (400 MHz, CDOI3) d 12.9 (

s, IH), 8.42 (s, IH, 7.31 (ddc/=58,C8.8 Hz, 2H),

7.06 (t, /=8.6 Hz, 2H), 4.72%& NH) 24 31 (q, /=7.15

Hz, 2H), 3.50 (@ 4H), 1.41 (t, /)=7.15 Hz, 3H) ppm ES
Z

M5 Ml = 345. : Et hyl N

6- (4-fl uorobenzyl) et hoky- 5- , 6,7, 8-tetrahydro-
2, 6- napht hyri di ne-T I Hution of
chloroform (10 nL) and net hafol m.) was added
trimethylsilyl diazonethane .0 i n hexanes, 5 ni,

0.01 nole). After stirring for 10 m nutes at room
tenperature, ethyl

.6-(4-11 1) cAioRydr oxy- 5- oxo-5, 6, 7, 8-t et r ahydr o-

§tQ'Ll"Z 6-n§(ggﬁgrl i'ne- | - car boxyl '
, ] ( ylate (1.6 g, 3.5 [).in

chl or ay%@rawmass@a&@lyane)w‘ire?hlm%iﬂ%?9-%EFW9% %E{D’@lr‘fﬂ nol under
s APl ! o e ol e
soutonyyadesed SOBLF VLRl (3 oAt Erindd g e apipppporsor
and the @&&?& wtaﬁl sqsﬂ—dt'm&ecBKhﬂ evdporatadefeons tolueneidiree dimed). Btldmwt}&ng?h@le gum was
: r.oduc xt.ur s, £an . :
R A
1EL NMBHAGNMFBQRRRY 0615 @HAFS- Bl Job a1t df i R0 280 G (m: 2. 138 (m

Y7266t 3 I BeXRas1 =88 appropriate fractions
mﬂJl%%Eglzg fngﬁp%n concentrated to afford the title

conmpound as a foam | H NWR (400 MHz, CDCI3) d 8.47 (s,
Step2:! H), @!}?ﬂﬁ-%oxy(ﬁﬁ))&etyﬂg@cﬂﬁe 2H), 7.03 (t, 7=8.6 Hz,

4. 73 (s,. 4.4 =7.14 2H , 4.11 (s,
- I3 pleidbbdon o ey lShmiint G 5, 1%,
(10g, 5016, mhalY inZtokdene (B04) wap treatddSviRIBERAH (( 1003819), then Triethylamine (10 mL, 71.6
mmol) and diethyloxalate (16.2 mL, 119.3 mmol) and heated to 50 °C for three hours. . The volatile

components were removed on the roto-evaporator and the residue was dissolved in CHCI3, washed two
times with 10% KHSOy4, the aqueous layer was washed two times with CHCI3, the organic layers were
combined, dried over NapSOy4, filtered and evaporated to give the crude oil, which was chromatographed
on silica eluting first with 20% BtOAc/hexanes and then with 50% EtOAc/hexanes to give clean product.
1H NMR (400 MHz, CDCI3) & 7.56 (bs, 1H), 4.37 (q, J=7.2 Hz, 2H), 4.2 (t,, J=6.6 Hz, 2H), 4.12 (d,
J=5.5Hz, 2H), 1.64 (p, J=6.8 Hz, 2H), 1.39 (t, J=7.15 Hz, 3H), 1.37 (m, buried, 2H), 0.94 (t, , J=7.4 Hz,
3H) ppm. ES MS M+1 =232
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Step 6: 6-(4-Fl uorobenzyl)~4-nmet hoxy-5-o0x0-5, 6, 7,
8-t etrahydro- 2, 6- napht hyri di ne-| carboxylic acid To a
wa@ eoasn7 of et hyl PCT/US2005/007730

6- (4-fl uorobenzyl) - 4- net hoxy- 5- oxo-5, 6, 7, 8-t et rahydr o-
2, 6- napht hyridi ne-1-carboxylate (1.21 g, 3.38 mmvl)
in nmethanol (5 nL) and water (5 niL) and THF (5 i) was
added lithium hydroxide (0.425 g, 10.13 nmol). After 5
mnutes, INHC (3 equiv.) was added to the product

Step 3imi xt ur Bihylihbwiprywhdoxasela-2erbegylafader vacuum to provi de

t he cr adespehsidneof @O 2pad155| chiniNbRin @IHCIVEED, mORGH&)nitebgen was
warme%]ﬁé 5:»209°£1_(a%é 'trca!gt!c_g "Qp};\g ?)1%2511 ﬁ-iétl(c!g;;?oé%z?e%é] g&%nnn@}%:_(%g’g ,2,% .'98%1#1%§olved in 10
mL CHgENVilThe mig8 v&s@paté’d to 65 °C for 1.5 hours, then cooled in an ice bath. Ice and brine
were a%i_ ?g‘% {1:18 E%%éﬁ?ogielg&%u% élBH %E(é& Xs a%d X! ar%%)e ml"x uré hernsferrad to 2 separatory

funnel.s GHG1 w5 addedgo dissqlya rolidirad zlw qrgaam%@teh eyﬁwglafs% -olI> aggeous layer was

washecirep&tédgt mhaﬁcg a%d @to&@ P dayphicb s wers adrsad alna da&d With NapS04,
36 Mo in thionyl chloride (0.4 3. 36

then cqmﬁ@m)atea/a@m@aﬂ@awwhm@tqs@ph@ﬂf qnerilicg eltingyjth a gtaﬁ@nt of 0-30%
EtOACPIRENE o Hilv&ihd pRJIWGSs & @leﬁewlérﬂ:%ﬁtﬁl under vacuum The

e BNRIRDA PRI o 418 iany BB Alfushii 0 s

J=6.4 Hi, 0Hy, 1c0/npoleid. Hz] DH), dria dii £47. 150z, 3E3 AyaTdt, by7.4 e aiDippm. ES MS M+1
=214in met hanol solution to produce the nethyl ester. ES

‘M5 MHl = 345 (nethyl ester fornms after quench in

nmet hanol ) Step 8:

_S_tgp__5 AM NBeor & Ar Al RRBNEN dox§- %%78—3@tﬂh§ﬁr&2@trﬁpl%hﬁ1dﬂle 1-

phthyrldln | (2H) -one To a Sol ution of sodi um az
(0. 24 PYBE mol) in water (2.5 nl) was added 6 (4-
f 1 uor opertENYy willedRsuA BYttdn 0XR-with sbrew fop were combined ethyl 5-butoxy-1,3-

oS O s S DRV AR o e
5.94 mimoh) uéee&gantpteel Step Gl ard triflxdroucetiovas ©d0adn 5194 tneabl) rithe vessel was sealed
and pla‘é:@cf ﬁx%g}osl%a@lrh%%&gﬁ 132 °C. ’Jihﬁ react1%n mlxtur%was6st1rr$d for 3 days. The dark brown

uor obenz
reactiog nixthyeatpy dpeledand arvayskling rprqstéﬁete fforggg. bBmeaW ves dilyigd with ether and

the solﬁl@ UolRcRE 'bg ﬁltfaﬁoﬂ-%ldg«vasﬁedaﬁtm Yo ¢i%e ro(h?(,Q am-a)l shiEPplates. Further

heat ed t 20 m nutes pr.oduct
produch gyt cbiaiiad PE SOPRANESRe TR pe sddingmire PR aseage foeid and re-
heatingih md@greadded. After 20 nminutes, the nixture was

1H 'ﬂh—’l?‘dﬂh%osj?é 959,015}52@ 47 &, dl‘iigs‘ﬁé’l 8dsn. §. @Higﬁﬂ, P06\t 7=8.6

and evapor at'e er esl par titionet
Hz, 2H)et. We(erLHYHOH B(gasl . Btz RH), 80 mo Hinl B daht?dﬁaﬁze?:H)rppm ES MS M+1
~345.0rganic extract was dried

Step S: Ethyl 6-(4-fluorobenzyl)-4-methoxy-5-0x0-5,6,7,8-tetrahydro-2,6-naphthyridine-1-
carboxylate
To a solution of chloroform (10 mL) and methanol (10 mL) was added trimethylsilyl
diazomethane (2.0 M in hexanes, 5 mL, 0.01 mole). After stirring for 10 minutes at room temperature,
ethyl 6-(4-fluorobenzyl)-4-hydroxy-5-0x0-5,6,7,8-tetrahydro-2,6-naphthyridine-1-carboxylate (1.6 g, 3.5
mmol) in chloroform was added. After 7 hours, methanol (5 mL) and trimethylsilyl diazomethane (2.5
mL, 0.005 mole) was added to the reaction mixture. After 1 hour, glacial acetic acid (3 mL) was added
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with Na2SO4, filtered, and concentrated under vacuum
to provide the title conpound. IH NMR (400 MHz, CDCI 3)
wa@2005887765, IH), 7.32 (m 2H), 7.03 (t, 7=9 HzPCERH§2005/007730

4.71 (s, 2H), 4.17 (s, 2H), 3.94 (s, 3H), 3.47 (t, 7=6
Hz, 2H), 2.58 (t, 7=6 Hz, 2H) ppm ESMS (M+ 1) = 302.
Step 9. N [6-(4-Fluorobenzyl)-4-net hoxy-5-o0xo0-5, 6, 7,
8-tetrahydro- 2, 6-napht hyri di n-1yl] mnethanesul f onam de
To a solution of

with gaSe atrition-oBse{v4d.fThe eoloti@nzas! sjirr8d foe O3 dwyr I hd pobidhat crigtui@, s n

concent?zg n%:}ﬁ&] \gklﬂln{ dﬁ'ﬁ)re QG Iglcgel%ﬁ %Ja sub c%? % uﬁn #ﬁ?oﬂz}{é%ggh(} %n silica gel

ropw se I’TEt
eluting pigh §710 go eﬂyl @qe@tme}aneﬁf Tl@rapmopmrt@ frgctnom werA cprobinedaand
concent 80 LEBRAEAL I Bmpbih@ aPh @HUEt M xture was quenched

e e L €01 CREGRL SL el 5 VAR 01 oo 4 7

(s, 2H), af45t(hef=aquenmﬂ QYE(s, SWS 3adjistcadz, 0H), B9t W6 Hz, [12M) NadH:, 7=7.2

and t%‘?gs rs,geparated. Several nore extractions
Hz, 3 %X\il/er?é%perforned The organic extracts were

dried with Na2Sq 4, flltered and concentrated under
vacuurg g4t n 1
Stepts evapo%‘*é’“&?%b@hé@&% Ao bR AR g
MHz, @)llcamsi 33 (m 2H), 7.04 (t, 7=9 Hz, 2H), 4.70
(s, 2Hoa bhublén 61’5&thy35|)(4—ﬂ30r6143n(z§1 -4-feh msb%xo-g |'d)7, 8 t%tr dro-2,6-

naphsgg T1dgtooRii (1 1 &P&%ﬁ@'ﬁ?ﬂlﬁ by RO bt D) s 5 i

was addéd lithivne hydadwidbr (0425 - 10 mtirhol). i Alfter|5-nythites, NN HCI (3 equiv.) was added to

the pro t%&t\gg t\l{i‘lﬁt@?&ge nfz? gﬂ \%l%er {) S\Jn’? %g%xh@entg ozrgde U]tle compound.
(

1H NMR. @Wﬁﬂ?@fﬂzﬁ" 12 é‘ﬁh’c%??’aﬁ% HL%ZY o TERr £ Qb G Bl 26D,

4.15 (s, (39%%%75( 48) E@MS)M#P— (2 nl) was added
0. 08 . 256 nnnl) and Mel (0.04 g, 0.28
nmol , d| ssol ved |n DMF). After stirring for 2 hours,
Step 7: addi t i600 &dHluohdbendyD-Oetfoxyds-d:4b-31EDY B-t%y&@@@napﬂh?ndme 1-carbonyl
producfﬂé)m xture was concentrated. The fesidue was
parti CPSH&Y bet ween CHA 3 and pH 7 buffer. The organic
ext r act soha®n df §-edflwdrotienNARESD4thoy-5-ber-8dh, 7,68’-ndtrahydro-2 6-

naphthyFERE ei“btaga%kﬁg aﬁ%&? 2 1Y W&%@hgﬁ@%dd i S%ﬁbmmo}) was heated to
110 °C. (Aﬁter 2)|§) hourp, t(l_’;es,pl(ogiuct mbgurepvas gedcentrptedgmdes anlH)n The ©Edyeswyas

suspended in toluene, evaporated, then suspended in chloroform and evaporated to give the title

compound. The product was assayed by quenching in methanol solution to produce the methyl ester.
ES MS M+1 =345 (methyl ester forms after quench in methanol)

Step 8: 5-Amino-2-(4-fluorobenzyl)-8-methoxy-3,4-dihydro-2,6-naphthyridin-1(2H)-one

To a solution of sodium azide (0.24 g, 3.69 mmol) in water (2.5 mL) was added 6-(4-
fluorabenzyl)-4-methoxy-5-oxo-5, 6, 7, 8-tetrahydro-2,6-naphthyridine-1-carbony! chloride (1.17 g, 3.36
mmol) in acetone (15 mL). After 20 minutes, the product mixture was concentrated under vacuum to
provide 6-(4-fluorobenzyl)-4-methoxy-5-oxo-5, 6, 7, 8-tetrahydro-2,6-naphthyridine-1-carbonyl azide.
The crude azide (1.19 g, 3.35 mmol) in DMF (20 mL) was heated to 110 °C. After 20 minutes, the

product mixture was cooled for 10 minutes, then 1N NaOH (3.3 mL) was added. After 20 minutes, the.
mixture was concentrated under vacuum, re-dissolved in toluene and CHCI3 and evaporated. The

-32-



10

15

20

25

30

3H), 3.43 (t, 7=7 Hz, 2H), 3.21 (s, 3H), 3.03 (m 5H)
ppm ES M5 (M+Hl) = 394.
wORGos/0§76 | uor obenzyl ) - 4- met hoxy- 2- oxi do- 5- ox oP&T/UB2005/007730
8-t et rahydro- 2, 6- napht hyri di n-
1-yl]-N-net hyl net hanesul f onani de To a sol ution of
N-[ 6- (4-fl uorobenzyl) - 4- net hoxy- 5-oxo-5, 6, 7,
8-tetrahydro-2, 6- naphthyridin-1-yl]
- N- et hyl net hanesul fonanide (0.35 g, 0.89 nmol) in
residue €3Gt Riofkibetrieen Wak 13 aldlesdturidBAdih. b@@rigpaté. 2B erpaifig exiract was dried
. ' r L Lyr , the
with Na 3 o L fecrthicl ohild el o BroVRU i B8 cEffOE O

TH NMR: (408 A8z, WBS 121 688 (sabld): {738 (a0t 7-6h(t Rro b At/d 4% éH), 4.17 (s,
he [ v t4 4d ONe ngd _
o, 35T SES NG 00 B L QISR XS0t

repeatedly with saturated sodi um bi carbonate. The

Step 9: OF 9aNNG6 X FhuBobendgB-4dhdtRfkyWdxB-N8 25 strahidrb 2lcah htﬁfl‘ﬂiin-l-
concentrat ed under, vacuumto provi de the crude Flt e
conpotthacthanesaliopaideo Mz, CDCI3) d 8.06 (s, |H),
7. 30( T a 2diition of 8 Indilio-2-E=fludrizbenBit) §-méthéy-§,4-dihddrol2}6-faphthyridin-

1(2H)-o%%ﬂﬂ.8§£%,’ 2.9‘315‘_ Igéoé gﬂ py%ilgd%e ](éx:ngbvb%%adh%_ﬂmé@ig%nggt?)irlhqe:;’l:ﬁ%nylschﬁ)%de (0.575
g, 5.01620r80d). (A]fiter ktidring ﬁm’an E@W’Bt Xohsal tgmpe’ratl];re,_ th&)reéucl frixture was quenched with

pH 7 bufterd ek donbénd@ic@RBAE Yhouud: Milietitie #adtBisBREY mTHXIE whd piB 7 buffer, the
7, 8-tetrahydro-2,6- naphthyridin-I-yl]-

pH of thyagrep¥siyes Wanibustadrte Al R vt A NPT ppdihe dpers separated. Several more

extractids [wth CHA wae phréormyd. JThd orgetit extyacl vexd died SvithodiroS04 Giltered, and

8-tetrahydro-2, 65. Ldin- - . .
concenrfe ERA A e PRREWE- PR pd poraig  pryice ot
compoudet i ¢ anhydride (10 nL) was heated to 110 O0C for 3
1H NMR 460 M, ePe19\6R09y @li o) t7adf, yhess 20, /@, 2H4.03 (s, 3H), 3.44 (¢,

I nt er medi at e 6- (4-1 1 uorobenzyl) -
J=6.5 HrdHhGGL- (5. et 8t (Frb #iHe ) foom S ME(MaT) 538%o- 5, 6, 7, 8-
t et rahydro- 2, 6- napht hyri di n-3-yl acetate (ES M5 ( Mtl)
The crude material was dissolved in _net

= 452). hanol
Step 10 6 mg\'-[éﬁﬂFblp@a?wlhﬁrwh%ér%%t% Skstphyqrad-opaplthyridin-1-yl]-N-
wei gh{-ne{hpln['éﬁ{aﬂ@[iﬂbnan@deﬁ m., 2.6 mol). After 1 hour,
t he pr.oduct .m e was neutrglized with 6 t he
conc eﬁ? P SPBER &%hé{ﬁf (égﬁa{?ge%@‘%ﬁ%ﬂﬁtw%%sé’ B’eh}t’ ggéﬁhyc{go'aﬁ"
naphthy i@ 13 hnethaa Guifegagdile (0:-PREs. @k 25amimeclbinDME (2 sy weiy dddel Cs2CO3 (0.083
Wi | C a _ I '
s, 0.256yihal SRRt pL b & i, RSN S HBfE o A gaiiona
Mel (0. £70.29 mimmpD) waspddepl. Fhe producy sxtpge wag pfyncentraeyl. Theresigpg was partitioned
betweenAGI%g £1§l’ pl-ﬁmuffe?’: Phe &&anic extract was dried with Na,SQ,, filtered, and concentrated

under vacuum to provide the title compound.
IH NMR (400 MHz, CDCI3) 8 8.20 (s, 1H), 7.26 (m, 2H), 7.04 (t, /=9 Hz, 2H), 4.70 (s, 2H), 4.06 (s,

3H), 3.43 (t, J=7 Hz, 2H), 3.21 (s, 3H), 3.03 (m, 5H) ppm. ES MS (M+1) =394,

Step 11: N-{6-(4-Fluorobenzyl)-4-methoxy-2-oxido-5-0x0-5, 6, 7, 8-tetrahydro-2,6-naphthyridin-
1-y1]-N-methylmethanesulfonamide
To a solution of N-[6-(4-fluorobenzyl)-4-methoxy-5-0x0-5, 6, 7, 8-tetrahydro-2,6-
naphthyridin-1-yI}-N-methylmethanesuifonamide (0.35 g, 0.89 mmol) in CH2Cl2 (10 mL,) was added

mCPBA (1.08 g, 6.23 mmol) in portions. After stirring for 3.5 hours at reflux, the product mixture was
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7=6 Hz, 2H), 3.28 (s, 3H), 3.11 (s, 3H), 2.8 (m 2H
ppm ES M5 (M+l) = 410. Step 13:
wORGos/08§7eT | uor obenzyl ) - 3, 4- di hydr oxy- 5- oxo- 5, 6PCT/85106$/007730
ahydr o- 2, 6- napht hyri di n-1 -yl ] - Nret hyl net hanesul f onam d
e To a solution of
N-[ 6- (4-fl uorobenzyl) - 3- hydr oxy- 4- net hoxy- 5- oxo-5, 6,
7, 8-tetrahydro- 2, 6-naphthyridin-I|-yl]-
N- et hyl met hanesul f onam de (0.0207 g, 0.506 mmol) in
cooled tCkHDEI Rmp&atuie) 1 wdsofathded w360 8ddoy, ané ﬂ@l’sbluhﬁi whasroptenpyiatedii The residue

was parfi’t%ngd bQwdSecciEBhd safurded N’?ﬁ(ﬁf ﬁ@tldy\ﬁe\lvéé ext?f&%dhﬁgeatedly with

ic acid can be use hour s

saturateg, Dol bt d o SHEF LY edriah wlﬂlﬁ\@zﬁ@é'fa@@d and concentrated
under vé&@ﬁﬁl%g‘@ﬂﬁéith@%ﬁ\ﬂ@ﬁ@e {diigodn@nd 10% KHSO4. The organi c

et e ot iS4, 526 ¥ 3 bt eGB! el 427 kg 146 o 1,

4.65 (d, periufe e 1HR i4mg (5, 8¥B 13345 (ph2KR, 319PLC3H), BI20g 3W),t 3N Qnf/aH), 2.87 (m,

Ie (0.1 % TFA) in H0 (0.1 % TFA) to
1H)Ppnéf5’1”s/$4§ Ve conpound. | H NVR (400 MHz, CDCl3) d

12. 97 (br, IH) 7.28 (m 2H), 7.04 (t, 7=9 Hz, 2H),

Step 12 124 69 fy;[s (% ‘F%ugm?eﬁz@’zg(3thyd70%§-4@§atxﬂé'§')(sm% 28 ’ﬁgg éeté@& %
N— [ 6- (lwhfhyuémolbﬁéhw}le)thﬂmﬁmew ngmiget hyl - 3, 5- di oxo- 2, 3
5 6, A Sriasx ahy-gs- Qrﬂucﬁoﬂéﬂ@%mﬁﬁ!%ﬂhgi}ﬂz bridlb-b-oRb8L )Y Qe8hiddro-2,6-

naphthy oot - SGpiaio e sfonyie (3642 8589 mmehin geefc et (0 mL) was
heated t@ ] B) %0afoh3 hytirs, chien @ vdposidda siyasse td’eiexihel ntckmedihth YH(4- fluorobenzyl)-4-
metho;q5 1- etfé%ﬁ? Sﬁsuﬁ%%’l))a f:]ha(l) %%&§-§§72§-%§Q@%50%2,ZT %@%Itnﬁl%tyy acetate (ES
MS (Mm afpDeTh: craleapaterjal jvas ¢ibsabied in meskanot(6al)dngd zgatmyutaaodlum
methoxﬁlQ@@% Swglrgﬁttlﬂ R SUR H)!Lt 38 %Sbl)v‘@@ftegq ﬂ?&} th%lto'auct ]r_néxtlére was

st |rr|n agqueous peroxi de (30% 2
neutraligepkpith 6 NHCT Checonsspraigds Tisomde twas patitioned hﬁae@t ¢Irl¢1e and 10%
KHSO4f @he drgé'mh emrast wakhlged @atl NagSOuditierad,|aodvechctaracd@hder vacuum to

n ) was added and vol atil e conponents were
Pm"‘dee}@r‘r'gl@ der reduced pressure. The resulting oil was

In NM%K@@MH@ KERGI3 ) G0 Gra @Bl Bdk /35 HadiD st 71 (he R sB (a3H), 3.41 (1,
[ t er.pat n ca e added
J=6 Hz, 213[2{ 3Hﬁ‘egv?’(ﬁ;_ﬁa’:'lt ?/]l deyafgﬁipgﬁfeln@%%n%\?e E %18 fﬁle(’guced

pressure. The residue can be partitioned between CHCl 3

Step 13: 3“ n ? s ﬁt[%lf fﬂﬂﬁgroﬁl%%ﬁ% 4-dlRr R GaRb S EX8-tAGhy AP 6 DGy Rfh-1-y1)-N-

4, filtered, and concentrated under vacuum

to pr 8\9?11@1@16{1}?@@5&1 fenamideonpound. | H NVR (400 MHz, CDCl 3)

d 12. 8o akéntido-Hf ,N~[?Sr(Qﬂlubﬁ)bedzbi))ﬁ-hzldl%ﬁy—@dﬁéthoiy%-0503, 6,8, $-tetrahydro-
2,6-naptitfyriafdd-y1-K-Binfivethdnésuiforfmide (0.0207 g, 0.506 mmol) in CHyCly (6 mL) was
added 30% by weight HBr in propionic acid (0.196 g HBr, 2.42 mmol). Alternatively, 30% HBr in acetic
acid can be used. After 1.5 hours, the product mixture was evaporated and the residue partitioned
between CHCI3 and 10% KHSO4. The organic extract was dried with NapSQy4, filtered, and
concentrated under vacuum. The residual material was purified using reverse phase HPLC eluting with 5
% - 95 % acetonitrile (0.1 % TFA) in H70 (0.1 % TFA) to afford the title compound.
1H NMR (400 MHz, CDCI3) § 12.97 (br, 1H), 7.28 (m, 2H), 7.04 (t, J=9 Hz, 2H), 4.69 (s, 2H), 3.46 (t,

J=7 Hz, 2H), 3.24 (s, 3H), 3.09 (s, 3H), 2.98 (m, 2H) ppm. ES MS (M+1) = 396.
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Hz, 2H), 4.69 (s, 2H), 4.43 (q, J =7.14 Hz, 2H), 3.50
(t, J =6.8 H, 2H), 2.87 (t, J = 6.8 Hz, 2H), 1.37
W@ 200508767. 14 Hz, 3H) ppm ESMS (M+1l) = 361. SP@pUR2005/007730
Sodi um
| - (et hoxycar bonyl ) -6-(4-fl uorobenzyl)- 3, 5-di oxo- 2, 3,5,
6, 7, 8- hexahydr o- 2, 6- naphthyridin-4-ol ate To et hyl
6- (4-fl uorobenzyl) - 4- hydr oxy-5-oxo-5, 6, 7, 8-t et rahydr o-
2, 6- napht hyri di ne-| carboxyl ate 2-oxide (2.3 gm 6. 38
nmmol ) in neat acetic anBXXMBEEQ24 nl) was stirred
-6 H Bt L REDP S B2 R o SRR BREpARlR y1v-
methylagpganfighol (20 L) was added foI | owed by a met hanolic
sodi um et hoxi de sol ution (30%,by &é 4.54 L, 25.2
mmol ). The reaction was sti r g “RY ¥ Benperat ure
for 1 hour. The reaction was then concentrated to an
oi | under reduded pf MHized froma
smal | anmount of e crystals were
collected by filtra ditional 10 nL of
met hanol and dried I n vacuo e desired
product.1H NVR (400 WHz, CD@3) OHP.49 (br, IH, 7.30
(m 2H), 7.06 (t, 7=9 Hz, 2H), 4.71 (s, 2H), 4.36 (q,

S_t_qp_l: =7 "%ﬁhﬁ%’%&ﬂ&rﬁn@b% l%’tﬁoﬂ?@-oy%?ééﬁ @-téjh%h&:&r%-% %ﬂgﬂﬁlﬁyndme—l—

gt ?Z' ;ragboxyge@f_omi;eﬂzynetm 2-6¥01500/1,8 Birinylie ©3,6ndpiBns
ey 10@ FEYS ¥Oky4=-0%X8 8 hylr©X,6 hy?idine-1-
% hexs 3RO 0L DR SATDRbELE) 10
carboxy@ts:l @ﬁ A %J{gyrg%@r ﬁ:ﬁ]%xamp p 4) 1n glacial acetic acid’( ) at room

temperatuse( widbroityagan bangddpd, Gvithstifringoaqubxen pgroxid (B Idhyoxtd { R2248mE, 10.9
mmol). ezlrgngﬁrorxgﬁ M‘Hlﬁﬁ’/f_ozl’og"’@ %E(?Etméﬁ 'f&c}gk)elg)ugl ?ltleeregc:lmr‘} @agallowed to cool,

cesl um car bon
ethanol (14nlgiywag ad agd m}@ﬁly compfongits Wengirgipaved undeprepyqed ipgegsu& The resulting

oil was ﬁlgoe& Andr hikB vAeuHTo 160/RSrsHetehed 3416, ARARAHVER, AHeXtobliBg, water can be
was stirred at roomte erat@%jcpAfter 24 hours, the

added m&tgﬁwgﬂqﬁ%ﬂgp@tmgm IEFFIEF@T can]—lpf-epartltloned
betweenr @ ld amd satmadtet N: @jSang’hs g@mg exguict @n do timm]rwlth NapSO0y4, filtered, and

to t th 0-3 %
Concentﬁ&?ﬁg%é %ﬁlﬁﬁﬁ%%?lgg h‘?ﬁl 5‘%5}?0 e‘?lualt ggf \rMact i ons_wer e
IH NMR, 608 MIRe CRID)Ooclirt AR D4 DR 1. Sz 21D, 7.04 (t, /= 8.6
Hz, zm%@yi}gt@% T‘TQ%E% sy al Rt €L 6 NI & @Y = 6.8 1z, 2H), 1.37 1,

714@2( )‘Rpé]fbrﬁ?d@ iW)‘)ﬂ3Wet hoxy- 2- met hyl - 3, 5- di oxo- 2, 3, 5,
6, 7, 8- hexahydr o- 2, 6-napht hyri di ne-1|-car boxyl ate

Step 2: Sodium 1-(ethoxycarbonyl)-6-(4-fluorobenzyl)-3,5-dioxo-2,3,5,6,7,8-hexahydro-2,6-

naphthyridin-4-olate

To ethyl 6-(4-fluorobenzyl)-4-hydroxy-5-0x0-5,6,7,8-tetrahydro-2,6-naphthyridine- 1-
carboxylate 2-oxide (2.3 gm, 6.38 mmol) in neat acedc anhydride (24 mL) was stirred under nitrogen at
100 °C for 1 hour. The reaction was concentrated to an oil under reduced pressure and dry methanol (20
mL) was added followed by a methanolic sodium methoxide solution (30% by wt) (4.54 mL, 25.2 mmol).
The reaction was stirred at room temperature for 1 hour. The reaction was then concentrated to an oil
under reduced pressure and crystallized from a small amount of methanol (~5 mL). The crystals were
collected by filtration, washed an additional 10 mL of methanol and dried in vacuo to give the desired

product.
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| H NMR (400 MHz, CDCI3) d 7.27 (m 2H), 7.02 (t, 7=9
Hz, 2H), 4.69 (s, 2H), 4.39 (q, 7=7 Hz, 2H), 4.13 (s,
wQ@ros/087761 (s, 3H), 3.53 (t, 7=6 Hz, 2H), 2.59r(T/USA685007730
Hz, 2H), 1.38 (t, 7=7 Hz, 3H) ppm ES M5 Mtl = 389.
O net hyl at ed conpound: Et hyl
6- (4-fl uorobenzyl) - 3, 4-di net hoxy- 5- oxo-5, 6, 7, 8-t et rahy
dro- 2, 6- naphthyridi ne- 1-carboxylate H NVR (400 MHz,
CbCl3) d 7.31 (m 2H), 7.03 (t, 7=9 Hz, 2H), 4.73 (s,
'H NMRHH00 MIHB7CIDGL3) 8-9749H1br, 1B))7,304m0BHY, M06 Gd,-ly,9 Bz, 381) (@t71 (4,281), 4.36 (q,

J=7 Hzp"%lm ggzé(tr\z.ﬁ,]\;% (zh> ggg % Zrk%ﬁz ?.?m 11383(% A Hz 3H) ppm s M+1 = 361.

6 (4 quorobenzyI) 4- met hoxy- 2- net hyl - 3, 5- di oxo0- 2, 3, 5,

Step 3 a d oﬁ%}%q{u%{;()%m%zﬁl} Qarger}fnoxxr r?l'—metﬂfl 315 81%)&(? 8 )é% 6J 708 ﬁ‘exal(‘?ydro-Z 6-

tion o0
6 (4 flapthpidiner ibgrbakyhet hoxy- 2- met hyl - 3, 5- di oxo- 2, 3, 5,

h 8 , 8- waaemn%sq oPsclif pmogsfa%oqw%%ffg%@%@l BLE1ibb:ol5s,6,7,8-
exahy ‘ioc%-ﬁ -paphtygding-qlge phvbd 8 3R Mcﬁ)emm {300nL)was addadicpsbein carbonate
(4.94 gf 15[1 ﬁimbl) URSter Fmdtesitha@hyl Qfdufbl\(\b |1‘K:1g 158 I%mm}}vay\@cﬁle@dﬂﬁ:qeactlon

s tion s concg&%gaég 2? C}ﬁa ?d 10% K td 4
mixcurd 6 it S B e G S AL oo ed nder
vacuunwglidhe eosidualchaetial epeafbidiey to chhenrcahndrmniegapdy ga silica éeaylﬁﬁﬁg with 0-3 %
methan¥Bih €HHAS. erR dpatostidid @actihs Wer€ é)ddltﬁﬁédedgd A ALY ﬂifcﬂ'g tkﬁ N-and O-

organi c was dried over Na2S04, filtered, conbi ne
methylategecogppinsds sepgrasdy-i d and evaporated to give the crude
product | H NMR (400 MHz, DWBC>d6) d 7 32 (dd /| =5. 6,

N—meth%la@gr cdlgpoug%Ethg %ZQ (fé:grob%qzyl) 4311e,§fhoe(y-2-1pet}6ylﬁ25 dlg)g.cD-Z'_,g,Q 64,8-hexahydro-
2,6-naphthyridisd 1-rboxdtke ppm ES MS MH 361. Step 5:

IHM(&&M%B%?%W 27-(%‘ Eﬁ h?)% ;_dgl‘ﬁﬁé I}ﬁ)car bon }ﬁxg%ﬂz%rj_ &1z, 2H),

hexahydf o- 2, 6-
413(3‘%1) 3.51 (s, 3H), 3.53 1, J-6Hz 2H) 2.59 (t, J=6 Hz, 2H), 1.38 (t, J=7 Hz, 3H) ppm. ES MS

h4+1_§8¢4-fluorobenzyl) 4- met hoxy- 2- net hyl - 3, 5- di oxo- 2, 3, 5,
, 7, 8- hexahydro- 2, 6- napht hyri di ne-1-carboxylic aC|d
(O 213g, 0.6 mmol) was added thionyl chloride (5 L)

-methﬁlﬁtéd E&ﬁpdﬁh&t Bih§l GA@SﬂJ&?&h@ﬂDtﬂ &1‘ﬁ‘fe{H63$y fj%&o 3 GW&&ahyHJ&%

porated to dryness, suspen ed in toluene and

va
nqﬂm”@@ﬁﬁ *ﬁ#@ﬁlﬁﬁree times to give the crude product. |H
1H NMRN#oQ Mble. GPE13) B3 130n, 3HY 790 (t 49, Hi, 2H),3, 738 s, @Ehizt, 372 J=7 Hz, 2H),

405 (m/ 619338k (¢, 75815 245 3,180 =i o5, 1. R, = e sEh Som. BS Ms M1 = 389,

Step 4: 6-(4~ﬂuorobenzyl)-4—methoxy-2—methy1-3,5-dioxo-2,3,5,6,7,8-hexahydro~2,6—
naphthyridine-1-carboxylic acid
To a solution of ethyl 6-(4-fluorobenzyl)-4-methoxy-2-methyl-3,5-diox0-2,3,5,6,7,8-
hexahydro-2,6-naphthyridine-1-carboxylate (1.15 g, 2.96 mmol) in 1:1:1 MeOH/HpO/THF (15 mL) was

added LiOH (0.37g, 8.88 mmol) and the solution was stirred for 2 hours. A solution of 1 N HCI (8.9 mL)
was added, the solution was concentrated and CHCI3 and 10% KHSO4 were added. The layers were

separated and the aqueous was extracted repeatedly. The combined organic layers were filtered and the
solid collected. The remaining organic was dried over NapSOg, filtered, combined with the collected

solid and evaporated to give the crude product.
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3H), 3.58 (s, 3H), 3.39 (t, /=6 Hz, 2H), 2.65 (t, /=6
Hz, 2H)ppm ES M5 M+l = 379. Step 6:
WG 2@5108m62- (4- f | uor obenzyl ) - 8- met hoxy- 6- net hyl PRT/BS20056007730
t et rahydro- 2, 6- napht hyri di ne- 1,7-dione To a solution
of sodium azide (0.091g, 1.4 mol) in 2 nL water
cooled to 0O OC was add
6- (4-fl uorobenzyl) - 4- net hoxy- 2- met hyl - 3, 5- di oxo- 2, 3, 5,
6, 7, 8- hexahydr o- 2, 6- napht hyri di ne-1-car bonyl chloride
11 Nwm%@gﬁlzmmommﬁw Bn(daceis@)e.o e, i), .7.16he JSOB i M@Aﬁ(s, 2H),
%gbr g}l ﬁb g m nutes, then evaporated. The resi
3.84 (3. 15 61 FDoRA4 SR O T =6 b 2o ESMRRTH = 361,
bi carbonate, dried with Na2SM, filtered and
5.evapor r
Step 3: oy ormtfl{él;}‘ij fJQne%y T!gtﬁ? aij 'iy’?]l %H ?ﬂ%ﬁfﬁ@%%% 6-
sat ur atapldhysidirte- M@bonb'HhNMHeMOO MHz, CDCI3) d 7.29
gdd {_']S'OEE @%&ro‘be%i) z%ﬁlm%;? %ﬁlf&h %ﬁ%x 2,’3‘3'? %?Eﬂl%ﬁﬁy&o_g 6
naphthy;1dglp J-¢arboxylae qqgl (02 g, 0% mypol was ddded tzonyxiHoridp (3 mEBmBhe mixture
was heMi"d to-refﬁé”(%er HoaR, glen evaporated to ess sustpended in toluene and evaporated three
tg‘t | - Ngllogu Sr4 | uor obenzyl hoxy- 2- net hyl - 3, 5-
tlmesuﬂg%‘?( 8- hexahydr o- 2 6 napht hyri di n-
1HNMR(9OQM&J@{@]§CB@8T@O (dd, J_53 8.6 Hz, 2H) 7.03 (t, /=8.8 Hz, 2H), 4.7 (s, 2H), 4.18 (s,
oxy-6-met hyl -2, 3, 4, 6-
3H), 3. e(fsl‘r }ﬁy%%o&é EI}PZ aﬁ?ﬁgﬁ di nen?hg’ Eﬂ\/one (0.119ng, 0.36

ESMSMol337% a seal abl e microwave tube was added acetic
anhydri de (3.5 nL) and the solution was heated to 150
C for_ 25 mnutes in a mcrowave. The sol ution was

-S—tQP—— ev aporaAERo-L¥+-Hrgrakenay)-§-msthpsy-prrethyi-d de Grieteftydro-2.¢-prphthyridine-
NVR (4000, CDO3) d 7.29 (m 2K, 7.02 (1, /=86

3 35 ( 0 asp h']g ‘?—éfso?ﬁ@dzgéé(%é%]éjsl'f g@"ﬂz‘? 2%710 ‘,&'gt? C%E?eil g), 0 °C was add

6- (4—ﬂu6fd)3pt[21§ﬂ)-4E&t}h¢Bthhetl¥yllBJ£d1&tcem3,8 6,7 8—hexahydro-2 6-naphthyr1d1ne 1~carbony1

chlonde\@)[éggf%g w&g%g%x%&éﬁ)n?ﬁ ﬁXlon gas stll}%d f?r 3§ Ilg{llé?ﬁ glgh evaporated

The restye was partitioned between CHCl3 and saturated Na blcarbonate r1ed with NagSOy4, filtered

and evab'c‘n@fé@ E%V%é @ug‘%ﬁ)ﬁdé@ s LAY lcﬁ:oﬁa@fa{)ﬁ@ﬁ%m%ﬂﬂ? Elmﬁllg Witl'5%

0-
MeOI—I/ﬂ%]@(&] ht hyridin-1-yl]acetam de (0. 149q,
1H NMB.(3® MHD,I GDClg) BIM(ISJ+A.3, 8ciddd, 8H), 701 Q, B€3.60\HS, 2H), 4.7 (s, 2H), 4.05 (bs,

2H), 3.96 (s, 3H), 3.56 (s, 3H), 3.37 (t, J=6 Hz, 2H), 2.42 (t, J=6 Hz, 2H) ppm. ES MS M+1 = 332.

Step 7: N-acetyl-N-[6-(4-fluorobenzyl)-4-methoxy-2-methyl-3,5-dioxo-2,3,5,6,7,8-hexahydro-
2,6-naphthyridin-1-yl]acetamide
To 5-amino-2-(4-fluorobenzyl)-8-methoxy-6-methyl-2,3,4,6-tetrahydro-2,6-
naphthyridine-1,7-dione (0.119mg, 0.36 mmol) in a sealable microwave tube was added acetic anhydride
(3.5 mL) and the solution was heated to 150 °C for 25 minutes in a microwave. The solution was
evaporated to dryness to give the crude product.
11 NMR (400 MHz, CDCl3) § 7.29 (m, 2H), 7.02 (t, J=8.6 Hz, 2H), 4.69 (s, 2H), 4.14 (s, 3H), 3.37 (s,
3H), 3.35 (t, /=6 Hz, 2H), 2.37 (t, J=6 Hz, 2H), 2.32 (s, 6H)ppm.
ES MS M+1 =416.
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added 30% wei ght solution NaOwve in MeOH (0.2 ni, 1.07
mmol ). The reaction was warned to roomtenperature for
wdaoogiostrses, then 1IN HC was added (1.07 nlL) apdI/ukmo5/007730

reacti on was concentrated, and CHCI 3 and 10% KHSO4

wer e added. The |l ayers were separated and the aqueous

was extracted repeatedly. The organic |ayer was dried
over Na2SO4, filtered, conbined with the collected

solid and evaporated to give the crude product. |H NWR

Step 8: (400 MHX-(4ADGk@pnay])8L-ABhEy2-mbthll;3,5-didRo-L/3) 5,621 -hexdhito-2,6-

t 7= b 2H), 3.96 , 3H), 3.39

( ﬁ%’&?j@é“’f‘w“ﬁég@%( 4 H)z 45 (bs,(szH),H)z. 23 (s,

3 H) pprHo NEGNEYHMRH[6-4- fgmszpbe@(ybﬁ “rgethoxy-2-methyl-3,5-diox0-2,3,5,6,7,8-
hexahy(hlbb% ﬂaﬁhtfhkﬁkﬁﬁ QQ@QQA&J&A@)@@Q Y SR IMLOR (Pl @8R o 6°C was

exahydro- 2

added 3,9%%1@ e Iﬂa%&]: 11»@{[?@&1 I(R/? Hhel-§AmmeDT dhe reaction was warmed to room
temperahr €or U4 nfihused; GBE D NYHQT s ABILAQK Y7 afumcm/xé redetion®ad ¥&icéntihted, and

CHCl3 ilgh gggKﬁS@ﬁ%&yﬁd&f 2I‘h@ 'layg% %}%&&rgfe@ and dtéé %&?%@E m d)?tracted

repeatedlp 7@18=4<ggamp T Nig rh)lequr NaoSRH filkesest, eemigigedouith the coligetgd solid and
eva orapgar% e ARG IR Jdﬁactl on was stirred overnight at room
p g ur e, sol vent was rermved and the resi
N AR (IR S8 ki e G S 70066 Rk 26ined 63 (s, 210, 3.96

s, n at
e digh s 1 e ek s

7.30 (dd, 7=5.4, 8.5 Hz, 2H), 7.03 (t, , 7=8.6 Hz,
Step 9: 2H) , lN—[113(4(fhl.oro’%bl)zyl)41«-1ﬂé¥hd)@72~1345ﬂ)1y1-335—413x&-3,3,53;‘9,8-h&a3y?1r0-2,6—
R o

N- [ 6- (4-N-[@idribivecteydy))-dméthokyedapetBy Ik i-tipke-3,3 5, ShoraRydo-2,6-

naphthyxi@inGi-yl} 2@ 0. dmr @ lﬁ‘i'mmolR in2 rtnL Dl\aIF was added CsoCO3 (0.084g, 0.25
acetam ae

napht r|d|nI N- met h
mmol) apémlef {oéldm(%‘}%@}e,r%m}ml& #hsk thesepetion s pirredDvemighioa eeom
temperafiide. ST, s31v81_=1th’ea)s a‘hmdzbm amd, the residue was partltloned between CHCI3 and 10%
KHSO4n§1@ %ggQXr Iw%l Hfi(!:d' 1&&%36‘31 elréa %tf;i%g] %gaééé![ I0 gwe g% &ru;&ﬁ aro%luct
IH NMB.(4®) NHJZ@/@IBW %éO (it J498k 845eraaH} 73 4ici B-8s0la LH H. Thels; 2H), 4.14

300, 3% a7 B el SPatEPrE R Ul sl B et Pl = 308

vacuum The residue was purified on reverse phase and

Step 10f he f ﬁ\ﬁt%tqzt%%ro%%éyﬁ ch?z@ro%‘ o_S¥aR a(ﬁ% 2,358 7?9%&9@?2 6-

was di S50 i n_di oxane, rom crystal
and warRhtygidek-ydi-methdacerinideal s were dried under

Vac uumom-fdy4traatobeRzyDiaBethdd§-2-methyl-3,5-dioxo-2,3,5,6,7,8-hexahydro-2,6-
naphthyridin-1-yl]-N-methylacetamide ( 0.070g, 0.181 mmol) was dissolved in 1 mL glacial acetic acid
and 0.75 mL 30% by weight HBr in acetic acid solution was added. The reaction was stirred for 1.5
hours, water was added and the reaction evaporated to dryness under vacuum. The residue was purified
on reverse phase and the fractions collected and evaporated. The residue was dissolved in dioxane, from
which crystals formed and were collected. The crystals were dried under vacuum with heat to give the
product.

1 NMR (400 MHz, CDCI3) 8 13.17 (s, 1H), 7.30 (dd, J=5.3, 8.7 Hz, 2H), 7.03 (t, , J=8.7 Hz, 2H), 4.73
(d, J=14.6 Hz, 1H), 4.66 (d, J/=14.6 Hz, 1H), 3.44 (s, 3H), 3.41 (m, 2H), 3.08 (s, 3H), 2.61 (m, 2H), 1.86
(s, 3H) ppm.
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product. |H NWVR (400 MHz, CDCI3) d 13.17 (s, IH, 7.30
(dd, 7=5.3, 8.7 Hz, 2H), 7.03 (t, , 7=8.7 Hz, 2H),
W@ 2003/0§d67 7=14.6 Hz, IH), 4.66 (d, 7=14.6 Hz, PEH/USBOE07730
(s, 3H, 3.41 (m 2H), 3.08 (s, 3H), 2.61 (m 2H
1.86 (s, 3H ppmES Ms Mt = 374. EXAMPLE 10
6- (4- Fl uor obenzyl ) - 4- hydroxy- N, N
2-trinethyl -3, 5-dioxo-2, 3,5, 6, 7, 8 hexahydr o- 2, 6- napht h
yri di ne-| carboxam de Step 1. Met hyl
ES MS Br{4&Fhuor obenzyl ) - 4- met hoxy- 2- et hyl - 3, 5- di oxo- 2, 3, 5,
6, 7, 8- hexahydr o- 2, 6- napht hyri di ne-1-carboxyl ate To a
sol ution of nethyl 6-(4- quorobenzyI) 4- hydr oxy- 3,
5-di oxo- 2, 3,5, 6, 7, 8- hex
6- (4-Fluéw% %B Qtﬂ}ﬁfdxw]\nﬁ“ b trﬁﬁét%g)S)Sl—cﬁ&}@) i @5 29, Chexbhydio-meRhphttyfidine-1-
was added .81 g, 2.47 mmol ) at
Cmb@@ﬂ§3h1tenperature After 10 n1nutes CH3I (0.597 g,
4.21 mol ) was added and the me %O 0C. After
2.5 hours, the product mixture qggﬂﬂﬁ?ioned bet ween
Et OAc and 1N . The organi c extyact s washed with

brine, dried w th Ma? -G concentr at ed

under vacuumto gi m xtture fof N O and

0, 0- al kyl ated pr od¥ets~ThH& ' gaterial was
on-silica gel

subj ected to col unm chromat ogr aph

eluting with 0-3 % net hanol h It12- The appropriate

fracti ons were conbined and concentrated to afford the
Stepl:title MQHSH @H@@uoﬂoﬁ%)—@%mrmmwdlﬁmh 2,9,6(7vB-hexydro-2,6-

7.02 (tht F%S %g%ylt 68 (s, 2H), 4.12 (s, 3H), 3.91

(s, 3MP 1??%‘816 scarbgpylates “35" (t 726 Hz, 2H), 2.56 (t,

7=6. 5 Tz, soRikipn pfpnethﬁS (n@umemymslyd@mg $diox0-2,3,5.,6,7,8-hexahydro-
2,6-napfih r‘i‘dlﬁé PQ&B&? dg)zs‘g 0BT ReheY) i DIVER @wm@@sdd@n@sgcegm 81 g,2.47

hexah

mmol) qtgocgn @g{paqa'fuéen fer ﬁ%i‘rﬁ%%es!’] éﬂ%ﬁr& gb{]g, 4]2 IC ar bl?w)c{ d%eéil anddthe warmed to

40 °C. gft%r‘lz §hates, %%@ﬁl:t)nnﬁfu@&fﬂ%ﬁn%néﬁehwen B1GA EliaxioN 2ICB., Bhe orgaruc
A D T P e
mixturddof r&o%drmola)kymbd\wcﬁlbts Therekithat bria@rialnastsulsjectadets column
chromago%%tpgg 1{ Qida Cé;i S I_@Mhed -3 & methAW fr.cHRE,. p’f‘lﬁ@%ﬁﬂopﬁlt% FrbdtRns were

erature and concenttated under
combinéd enditioncehtrsted @siffdudahe it @mipaindnas partiti oned

1HNMR (400 MHz, CDCI3) & 7.29 (m, 2h), 7.02 (t, J=9 Hz, 2H), 4.68 (s, 2H), 4.12 (s, 3H), 3.91 (s, 3H),
3.48 (s, 3H), 3.32 (t, J=6 Hz, 2H), 2.56 (t, J=6.5 Hz, 2H) ppm. ES MS M+1 =375.

Step 2: 6-(4-Fluorobenzyl)-4-methoxy-2-methyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-
naphthyridine-1-carboxylic acid
To a solution of methyl 6-(4-fluorobenzyl)-4-methoxy-2-methyl-3,5-dioxo-2,3,5,6,7,8-
hexahydro-2,6-naphthyridine-1-carboxylate (0.575 g, 1.536 mmol) in methanol was added LiOH (0.11 g,
4.61 mmol) in water. The reaction mixture was heated to reflux. After 0.5 hours, the product mixture
cooled to room temperature and concentrated under vacuum. The residual material was partitioned
between EtOAc and 1 N HCI. The organic extract was washed with brine, dried with NapSOg4, filtered,
and concentrated under vacuum to provide the title compound. -
1HNMR (400 MHz, CDC13) § 7.27 (m, 2h), 7.03 (t, J=9 Hz, 2H), 4.66 (s, 2H), 3.95 (s, 3H), 3.49 (s, 3H),
3.35 (t, J=6 Hz, 2H), 2.68 (t, J=6 Hz, 2H) ppm. ES MS M+1 =361.
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bet ween Et QAc and 1N HCl . The organi c extract was

washed with brine, dried wwth Na2SO4, filtered, and
w@omsmsit7sat ed under vacuumto provide the titlBCT/US2005/007730

compound. | HNMR (400 MHz, CDCI3) d 7.27 (m 2h), 7.03

(t, 7=9 Hz, 2H), 4.66 (s, 2H), 3.95 (s, 3H), 3.49 (s,

3H), 3.35 (t, 7=6 Hz, 2H), 2.68 (t, 7=6 Hz, 2H) ppm

ES M5 M+l = 361. Step 3:

6- (4~Fl uor obenzyl ) - 4- hydr oxy-N, N,

2-trinethy| 3, 5- dioxo 2,3,5,6,7, 8-hexahydro- 2, 6-

ht ] | ut.i
s (7 BB SPURRARIL 6 P00 g
6, 7, 8naphehwaidindrlecatboBamidpht hyri di ne-1 - car boxylic acid
( 0. 141G, sgtuﬂQn g‘i‘% %1 ddrdeMEz ﬂ@%n@cﬂ&!@dz ﬁgﬁyl@s 511:?0-%53 5,6,7,8-

167 nnol di met larnin
hexahyc{rg—Z@ggpl@hyrghwgc 1)10 acig (pel,4 29049, g@i)gn DwewamagéqglcliOP (0.515 g,

1.167 rrmolgtaua qle\mgetﬁﬁﬂﬁlﬁmmmﬂ TEIFS @.0363C 0,578 miﬁbp RS Hlidhirs, the product
urified S|n revers PLC el u

mixture 35 s gt gy T el AR PR e hise HPLC
eluting with 890 & etanitfile (bt FHBER YL HoO-(Bdt7h &k torgiver§-(4-fluorobenzyl)-4-methoxy-

N,N,2 %uﬁegdﬂ%tsfﬁ{&xo% 9}7%:}&%% Rﬁﬁhﬁaygglégl %Q&&ga%?l : ﬁ@%&% $/1+1 388)
. A solihig ot ihisgartuet (0d 210§ mugplain GHRCH2 wis tegagedvath J (3 whfbepacetic wid)
(0.104 ng1 2O o3 dnd thé‘i‘tstlr{?ng Bt ﬁ@ﬁttérﬁpe%iﬁ@ ¥or(X - hoddQ; %ogcen&at&?under vacuum.

Iln{aand after stirring at roomtenperature for 24
The resifiq] paterigbesanttiFsd IPEIRIRE Ut SIC oTHRE Sl apS * acctonitile (0.1 %

TFA) inrRip (0. lafe Thide taffard the@tlaswnng)uméver se phase HPLC el uting
I—H\IMR"%bblvﬁ{z 8%) 3/07%‘3%5 4 b4 g, X—_@ n}% %{Hﬁ@{(&é %_Eﬁ?'li-l),%.% @J

to a ord t he t| e ‘conp
—148P@D3H)Dﬁ4ﬁ(t7J=:ﬁ3H2(r2fDZ’I=4ﬁ (s, BHDA. ((&(,s BDR2.9B (s, 2H)2591(t8].|.=6(1—ﬁz,,2H)ppm.
ES MS NI+T =148 Hz, IH), 4.56 (d, J = 14.8 'Hz, IH), 3.49 (t,
J=6 Hz, 2H), 3.43 (s, 3H), 3.08 (s, 3H), 2.93 (s, 3H),
2.59 (t J=6 Hz, 2H) ppm ES M5 M+l 374. The

conpoygél &mﬂbuﬁcﬁﬁin fre 1R abla R pAsHaR RN § &)@&H%e With the procedure
ord t he procedure §et f@rth in

mple 1
set forthdg :éﬁﬁmq fi 28 élﬁlﬁg APRypI¥iate ampine jnp %F 9t g.fme[ﬂﬁ/éarmne employed in Step 3 of
Examplle‘IEW hatl tﬁéﬂ:cﬁ@oﬁtﬁ)kzﬁs}@eébateﬁ aSh e4lt, theQdenbiasfiieaall B. indldRA in

0 repared as salt the identity of
pmenth?SﬁSfOﬁgni?gﬂlecomg? ug %xgl fr?r%Jija‘:’?!reefait% f&ses fol | ow ng the
compound nane for the free base. Thegge are no Exanpl es

10-5, 10-6, 10-7, or 10-9. EXA 11

6- (3-Chl oro-4-fl ugr obgnzyl ) - r oxaps,N, N, 2-tri net hyl -
3, 5-di oxo- 2, 3, 5, 6, h dr , 8-
N
o]

0] OH
Example RG Name ES MS
M+1)
10-2 HN—<> N-cyclobutyl-6-(4-fluorobenzyl)-4-hydroxy- | 400.2
/ 2-methyl-3,5-diox0-2,3,5,6,7,8-hexahydro-

2,6-naphthyridine-1-carboxamide
10-3 HN_<I N-cyclopropyl-6-(4-fluorobenzyl)-4-hydroxy- | 386.1
2-methyl-3,5-diox0-2,3,5,6,7,8-hexahydro-
2,6-naphthyridine-1-carboxamide
10-4 HN—CH(CHg)2 6-(4-fluorobenzyl)-4-hydroxy-N-isopropyl-2- | 388.1
J/ methyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-
naphthyridine-1-carboxamide
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napht hyri di ne- 1-carboxam de Step 1:
6- (4- net hoxybenzyl ) - 4- net hoxy- N, N,
wQz2a0si08B6hyl - 3, 5- di oxo- 2, 3, 5, 6, 7, 8- hexahydr o- 2P@F/US2005/007730
napht hyri di ne- 1-carboxam de In a manner simlar to
that described for 6-(4-fluorobenzyl)-4-nmethoxy- N, N,
2-trinmethyl- 3,5-dioxo-2,3,5,6,7, 8-hexahydro-2, 6-na
rht hyri di ne-1-carboxam de (Exanple 10, Step 3), 6-(4-
net hoxybenzyl) - 4- met hoxy- N, N,
®-8& r il met hyl - s@: 0X0- 2| 3(Hfhbrobendylhekakydbare®ylG- Napaiin

yridine-I car 1 de was (ppedjiai-gldargmgj-2,8 A g-tdtmigidio-
_p- et hoxybenzyt-chl or i de2.S-awdthyiderddtdangal was
1540 i 1i ed usi raver se phésbiordRingyles-pdiongswi th 5 94 418.3
95 Yacetonitny|el(0. 1 9% Grmorpglinprcnd)-28.46A) . | HNVR
(400 MHz, COCD3Y d 7. 22| ieephydro-g6ganhthyridingl.7-¢org4 ( d
1918 6 Hy 2@%2 (d, | 7flpombeusyD-§-hyslroxy5-frépefagin-1- | 401.1
7=14[5 H,z | 07 (s ylegronyl)2, 3h6-pefgahydrpp2.6- 3 45 (
H ™ ) ?%Rbtxfiéh‘f' 4d &e(F AS"}étP-n 2.9
T’(ﬁ%e%"mﬁ%&"séﬂé ﬁ% 163, 408 | H) ppm (ES MB M =
400. 1) Step 2:

4- hydroxy-N, N, 2-tri net hy, xo-2, 3,5, 6, 7, 8- hexahy
dro- 2, 6-na  ht hyri di ne- I%}é‘g]%%(gr}?de A sol ution of
6-(3-Chdorp4- ﬂmcrbgwbehmwm Netthorthyl-N-dx0-2,3,5,6,7,8-hexahydro-2,6-

naphth;ﬁﬂlﬂetlfr&trwhm?ae5 di oxo-2,3,5, 6,7, 8- _
exahydr o- 2, 6- napht hyri di ne-| - car boxam de (0.18g, 0.45
t r[\ﬁ vvi th

The m xture

>

mmol ) in toluene (about 3 nlL)
p-tol uene sulfonic acid (0.34g, I'
was heated to 11f OC for 4 hours, therb ool ed and

i iNe Was partitioned

Iq
concentr at ed under um WA
bet ween wat er and ¢, thgaqueous |l ayer
concentr at ed, an@| he esi i @y reverse phase

chromat ography to give the ti duct. | HNWVR (400
VHz, CD3(DJd344(m 5H), 3t Y 3H), 2.97 (s,
3H), 2.60 ( t, 6 Hz, 23{ pm (ES M5 M+1= 266. 2)
Step 1: g ep é-(4metlaqwbﬁnéyl)ﬂmeg@m Z}rtruwtyi—é,)ﬁthopq 3,5,6,7,8-hexahydro-2,6-

-tri ”%ﬁl(h 1d11{$L10é<a?ooXannde
hexah;igl htxrl di ne-1-car boxan de A sol ution
a manner s1ml ar to that described for 6-(4-fluorobenzyl)-4-methoxy-N, N, 2-trimethyl-

3,5- d1o1éb—2]§/ dbm@hebdam;mhz 6 nafitYyiting, ] TatboRaEide (Fxalp6 16, Sep XLy

o S BREMNTL it SSLRQAE 40, Q8o B3 080 e 1.
carboxagnide waspirepared dtaging Hitoor pmdthbiyberzybehbaride, and dre rokaer{al was purified using
reverse QhﬁélﬁgLCthith)S 99[]95 %%@étglqtrﬁé)(OﬁO%%A) ]—lpﬁgd &).alc%l",[%).

IHNMR (400 MHz, CDCI3) § 7.22 (d, /=8.6 Hz, 2H), 6.84 (d, /=8.6 Hz, 2H), 4.82 (d, J=14.5 Hz, 1H),

4.46 (d, J=14.5 Hz, 1H), 4.07 (s, 3H), 3.78 (s, 3H), 3.45 (s, 3H), 3.40 (m, 1H), 3.30 (m, 1H), 3.09 (s,
3H), 2.90 (s, 3H), 2.51 (m, 1H), 2.35 (m, 1H) ppm. (ES MS M+1= 400.1)

Step 2: 4-hydroxy-N,N,2-trimethyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-
' carboxamide
A solution of 6-(4-methoxybenzyl)-4-methoxy-N, N, 2-trimethyl-3,5-diox0-2,3,5,6,7,8-
hexahydro-2,6-naphthyridine-1-carboxamide (0.18g, 0.45 mmol) in toluene (about 3 mL) was treated
with p-toluene sulfonic acid (0.34g, 1.8 mmol). The mixture was heated to 110 °C for 4 hours, then

cooled and concentrated under vacuum. The residue was partitioned between water and EtOAc, the
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m xture was then cooled to O degrees C, a suspension
of NaH (95% di spersion in oil, 0.2 mol) was added and
WO b@5/08H61 i on was warnmed to room tenperature. PET/ER2005/007730
hr the reaction was partitioned between ice water and
Et OAc, the organic layer was dried with brine and
Na2SO , filtered and evaporated to give
6- (3-chl or o-4-fl uorobenzyl)-4-[(3-chl oro-4-fl uorobenzy
[ )oxy]-N, N, 2-trinethyl -3, 5-
aqueous lagxraoficeBtraicdiand, tie tasidwpugitiod By Bverseaitatyohi Ghiabegrdphg & B@Xthe title
mnm19”1de (ES M5 MH = 549 9) . This material was then
1 dlssolved i n _CH2Cl nm.) and treated with 4 drops
HINME (H¥opHs GleaQfnte 35‘8‘| Ql}t ﬁHh 390 (HBH- 20 7d6-GHD ohbQ( tads @6 &z, 2H) ppm.
(ES MS PQALt eggpgrature. After 20 minutes the solution was
concentrated and purified by reverse phase
chromat ography to give the product. | HNVR (400 MHz,

Step 3: CD3CD)6- @-cﬁcﬁ@ﬂﬂﬁbrobﬁbzyl) 4-h3drok N, N bbtmmgthﬁ% 9- ﬁloxd@g 5% 7,8-

Hz, 4.7 7=
e *H‘YE‘IPESZ éin%’hi‘mélme éﬁﬂfbo’sa%ﬁ (s, 3H) 3, 08 ( s
3 H) 2 SBut{cm,of 3y droRy-NIN, L triméfing-35-digxo-25p, 6W§81hex€1158rd\/56-
naphthMﬂ%re ﬂ&?bo%mﬁéfd\@ls E 868 mmol) in DMF (2 L) was treated with c5ﬁ003 ( 0.066¢,

Chl or o- 4-fl uorobenzyl ) - 4-hydroxy- N, N, 2-t
0.2 mmgl) gncm -oidprot-fuago ‘aenzylgurmﬁghg t43g, @2 Gamol) and heated to 40 °C. The reaction

mixturd REREObIEH A des OOXR quior%m}ﬂ-(%% dispersion in oil, 0.2 mmol) was
|.or o- 4-f uorobenz pi peridin-2 “®ne

added %f@ﬁﬁﬁcaet Wi 2ped tp rgom ienmraﬁe«v )Afigad by Hhegeicienvispopiined
betweer Be ate} ariBIOB0ah@6kginfic Ry&Gras BAK &8 bili@ ahd 88,50 filteRid%nd

B T LY AN S ENER T -
dioxo-2,36% 6,38 hexabpldib@s6-B@hiyndine t-carbmoimide (ES MS M+1= 549.9) . This material
was thed dBdIRIGn QHECIQQB @rﬂg @Kd/ Jr&ﬁe@rﬂuﬂﬁl & £2 30% b} v@e‘ﬂgh@?&lﬁtlon of HBr in

di ssol ved in 200 was added over 30 m nutes,
propionigagidat koEhferperatye- |Aft3é?-(h@lnuteé thseplation wascon@n@@ed Midepurified by

reverse PRAE thrBRatdRapA6 divk @fe plodaor at 0 0C, and al l owed to

r.at r nj_gh 0 t
v g RO 3R G 238 ol 22 st QARG J=14. B,
1H), 4.68i (tlh]ﬁtlLS mizstm)l b.s0l (tHR®,4 Iﬁzguﬁaemds \/&lﬂ) 18.03 (@@% ZD%S(SOJH) 2.61 (t,
e organi c |l ayers conbi ned and
J—62E§g%%%) (?%kFH¥££ 4ﬁ9£ rtions of water. The organic
| ayer was concentrated and was found to contain NWVP.
The residual oil was di gsolygdeip EtOAc (4 L), and
tracted with three 2L portions of water. The organic
6-(3- Chi%?réﬂ“%é’?é@b‘ﬁr&éw#ﬁ%f Bl ?ﬂlfg?tbié Ao D367, hexahydro-2,6-
naphthysiglnedichitegamipon st andi ng.

OxN(CHg),
cl NSNS0
0] OH
Step 1: 1-(3~Chloro-4-fluorobenzyl)piperidin-2-one

Valerolactam (153.3 g, 1.54 mol) was dissolved in NMP (3.5 L) and cooled to 0 °C.
NaH (67.7g, 1.69 mol, 60% dispersion in oil) was added in portions over 5 minutes keeping the
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| H NVR (400 MHz, CDCI3) d 7.24 (m 2H), 7.0 (m 2H),
7.1 (m IH), 4.56 (s, 2H), 3.19 (t, J = 4.9, 2H), 2.46
W@ 200508766. 4, 2H), 1.8-1.75 (m 4H) ppm Step PCT/US2005/007730
| - (3-Chl oro-4-fluorobenzyl)-5, 6-di hydropyridin-2(1H)-o
ne | -(3-Chl oro-4-fl uorobenzyl) pi peridin-2-one (34Qg,
1.41 nol) was dissolved in THF (5 L) and cooled to -20
OC under nitrogen. LHVDS (3.09L, 3.09 nol, IMin THF)
was added over 40 m nutes keeping the tenperature at
temperat®0 a0l G Tile agetibnfvor stirrdirfosd0 midGtef) @Gnd ThBlorRt-flydrobpABRMide (345.5

d o 30 .
g 154 %Bh fd?s Qﬁ?eda{% élé(?]- eepi ﬁvgs %(ﬁg& %Vr?’ te m%ﬂug %e?}%g’\éﬁ‘r&?’d‘}geth%t‘“e%

temperau@e afftheC. ﬂ‘éamactmn wnaggedgecﬂ liqur at30°Gramldlosedto w6 t0 ©candmperature
overmg%l\ﬁ@ NRdda '{ﬁé%earcﬁé}%dﬂ@ﬁt& Q‘ﬁpl'e%tﬁm gﬁu ﬁ%ﬁi\é&ﬂe%w?h 5L distilled

H,0, exgﬁé(ttﬁ‘g{”t%b \é%gmeﬁs FiGHA 1 He 11-12@) allf% @e@r&jamleyersyy@bm%@d washed with
three 4E§b}ﬁ@{%tdf abed BRbrihr li}%ﬁ W%&?g&@l&a@ﬂ m%qguﬂd?o #éntain NMP. The

n added reacti on
residuat gl P EATE N0 THOAT GRS NG BH6ALaPLRES S1oeE Biy organic
layer wasaopteatrated blptvertbsprddiet whaissotidiFied mnMahmng L Et CAc and
1H NMR@@ditﬁM}w EBChesY .22 kmP oS, 1 9N, O, §i1 Sk Hi)edl %3& i), 3T, 7 = 4.9,

ganic er was concentrated and the fesi
2H), 2‘\@&? ﬂfﬁ%zllﬁg 1.8dsh (ehdimprogr aphy on silica el uting
with a gradient of O- 60% Et OAC/ hept ane. The product
was isol ated as_an_oi MHz, CDCI3) d 7.3
Step2: (1 | Hy(3- C#ﬂ%34(fhﬁ°rqunzyl>*ﬁ %mbxdfonymm KU 1 H), 6.0
(m | H)@E- Gﬂ&&(f&orogéﬁzyl)lﬁp&fﬂn( 2-one2tN0g, 1.43 8o )Was Atdholidth THF (5 L)

and coo%lc':lg% {\é?x ;t/fh- u?deg )?Jz)%clgﬁ% ms B?ng%lhﬁ 0|9|n&oé léd%"]['lﬂl:é‘) was added over 40 minutes
keepingtihetemptrhivrd a 20(°000] 28458 Inio a) 20E€. Bhespeind dehzeie Bifbnand (231 mL,
1.69 mo'i}) d‘%}é élﬁﬁlﬂf?ll oV\\IF{]ﬂ) o%t\%@é%an‘(‘ gil}lh i tgm%f?%m?e]fﬁgxg% :Eglnb mreactlon was
aged forHpinaieaat -pheC %@é&M@ phojied tmé@ac@m ¢ognpige. Gte wetrqmrgmlre was
diluted WHE 4L BROAL 5}{&1 wadkHadyiferoht | YRS s BY disRRlE 1,09 THL &g&h& Déyé}QNas

o B S ST St At 38 o o i
heated tﬁ I1€)(h§(dfdr N hodh) €.0MEKhowad the Reacti@adtripRie. WASTesitid @@Qﬂluieﬂ with 4 L
acuum a ue was.tritu

EtOAc and LSRed \}uﬁlﬁfz) rtlcins g? e}ggﬁ Hvéﬁ?eﬁ 'lg]a QrEAnIg %aygr W ctogcentrated and the
residue Bmiﬁed bafﬂadr clnicmyatwggapdm omsificd dlgimguwither gridient of@60% BtOMheptane. The

product%@%om 8.5 (bs, 3H), 4.18 (t, J 6.7 Hz,
i o i 2 26Tt 2P e 2 58 .55

2H), 3.33 (t, 2H), 1.38 (m, 2H) ppm. (ES MS M+1 =240.13)

Step 3: 2-Butoxy-2-oxoethanaminium chloride

Glycine hydrochloride (400g, 3.58 mol) was suspended in 8 L of n-butanol and thionyl
chloride (1.37L, 18.84 mol) was added slowly dropwise (exotherm). After addition was complete, the
reaction was heated to 70 °C overnight. The reaction could be followed by spotting directly on TLC,
pumping off the volatiles, eluting with 10% MeOH/CHC; saturated with NHj, and staining in ninhydrin.
The next day the reaction was stripped to dryness under vacuum and the residue was triturated with

heptane/EtOAc to give the product as a white solid after drying on a filter under Nitrogen.

-43 -



10

15

20

25

30

Step 4: Butyl N-[ethoxy(oxo)acetyl]glycinate

2- But oxy- 2- oxoet hanam ni um chl oride (573.5g, 3.42 nol)
wor®sssrpended in 7 L of ethanol and triethyl ar€TES2005/007730

(4159, 4.1 nol) was added. Diethyloxalate (1.0Kg, 6.8

nol ) was added and the reaction warnmed to 50 0C for 3

hours. The reaction was cool ed, the volatiles were

renmoved under vacuum and the residue was dissolved in

met hyl ene chl ori de and washed with two 4L portions of
TH NMRA08MEn 135086 (hsr SHHLS (1, STh 6. 7dEx 2HH 4 (bhéHy.d £2t(mpH), 1.38 (m,

2H), O9?ﬁfztlf il 48] 8@@;@?@%@9 Lo, give -1.2 Kg of an oil

was ¢éhr ed onSilica eluting with
Hept ane/ Et OAc to give product. |H NVR (400 MHz, CDCI 3)

Step 4: g g Elzﬁugypﬁ»[etlhbgy](_oﬁza%ztygglymr]ate‘7 2 HZ 2H) 4 2 (t J =

Hz, 2 @DButqg(yé_’goxegthanynmpuq 5h1p§de @% 5 g, f 4§-;alo(l)rﬁvask§ﬂmeléc&d in 7 L of
ethanol &itbtnetﬁyl%n(etms/g &1 fof) wHE ad BE)DipBiloxdESe MOKYE 6.8 ndABRas added and the

S KN A S g R T T

vacuum@hd the kasilile was Sisdohefl irmmethylenetchloride aml \msB@LwﬂtWrtglLa@stlons of water
and dried %@Ctl\&%S(W g‘g ge\éc? ﬁeﬂretﬁg re%tioﬁ r\,\%.g ﬁﬁ&gd Ea@e‘h]é glve =1 szg of an oil that

1 oNns,
was chr@mwgtmhml off pikice @atmglvd HV@@HP{EQMO@W 66’00‘3(9@ for 1 hour
1H NMR#bolNONER CTh@uwes!7 56@ss Hﬁm Bb(rq denne HAfMDr4.2 aol +66,Hz, 2H), 4.12 (d,

1= U8y b 25 SRS 80 PSR G PG 03 04 s

Hz, 3H)\Waisn. B3 M-tihe23zayer s spl i t and t he aqueous | ayer was
extracted with three 2L vol umes of methyl ene chloride.
The conbi ned organic | ayers were washed with two 4L

Step 5: por t i Gyl Hbuteay- Mﬁalxwleabeeemlaﬁal-m 3, then dried with

My SmlBﬁ gﬁ?%@iﬁ&eﬁﬂ %19%%%: &'3' 3ty Wé(mssgl%d 15'8@90‘[’

acetomtblpeda 8 éb asaI ctof WIHRIWﬂ(e c[% @; 5 & gé)g ?)(vgas added in
large pohh’(pns, véatoqﬁl f@f ex@)theﬁn 1’5he|'1|§act1&H)vas lfkat%@ td 60 °GIor1 Rout altZL.CMS showed

the reacﬂoryfq_onetAfter cc?ong \'\_/&ter}?g% wasgd@e];i a{ gO (@ n.d‘;thezlrepfzuon?ﬁi trg%lffirred to a S0L

flask. MEShyMwe Midoride BL# waSiddpd, Ghe 1igtelsysblit and the aqueous layer was extracted with three
2L voluwé?%ﬂ/ra%%%'q ﬁlol;ld k%%%n é%e& orgT'Hy B?egg( X/eﬁ% “%)éﬁ)edﬁmél tzlo §Ltpgrtlons of
saturated aqueous NaHCO3, then dned w1th MgSO, and evaporated to glve an oil that was purified on
silica eluting with 0-30% EtOAc/heptane to give the product as an oil.

1H NMR (400 MHz, CDC13) § 6.33 (s, 1H), 4.42 (q, J = 7.15 Hz, 2H), 4.18 (t, / = 6.4 Hz, 2H), 1.8 (p, J
= 6.4 Hz, 2H), 1.47 (p, J = 7.4 Hz, 2H), 1.41 (t, J = 7.15 Hz, 3H), 0.97 (t, J = 7.4 Hz, 3H) ppm. ES MS
M+1=214.

Step 6: Ethyl 6-(3-chloro-4-fluorobenzyl)-4-hydroxy-5-oxo-5,6,7,8-tetrahydro-2,6-
naphthyridine-1-carboxylate
Ethyl 5-butoxy-1,3-oxazole-2-carboxylate (44.5g, 208.6 mmol) and 1-(3-chloro-4-
fluorobenzyl)-5,6-dihydropyridin-2(1H)-one (25g, 104.3 mmol) were placed in a heavy walled round
bottom flask equipped with a screw top and acid resistant O-ring and a stir bar. The mixture was stirred
and water (2.82 mL, 156.7 mmol) was added. The reaction was sealed and placed in an oil bath pre-
heated to 130 “°. The reaction was aged for 72 hours, when LCMS showed much of the lactam had been
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Et hyl 5-but oxy-1I, 3-oxazol e-2-carboxyl ate (44.5g, 208.6
mmol ) and | - (3-chl oro-4-
wo basigitienzyl ) - 5, 6- di hydropyri di n-2(1 H) - one ( 2Bgr/usas/@7730

mol ) were placed in a heavy wal |l ed round bottom fl ask

equi pped with a screw top and acid resistant O ring

and a stir bar. The m xture was stirred and water

(2.82 nL, 156.7 mmol) was added. The reaction was

seal ed and placed in an oil bath pre heated to 130 c .
consumeldhEhe Ieaﬁ:lbh Olﬁs MWeagﬁ@of ad sit 2ntiiahe mass hhksolilifivh Thomed was taken up
in ether Qlélctﬁe sogl 0 C%t% by Qﬁaoqlttgglev? 2N3s élct rﬁg étsihnsoiég lltle: ]%??u:/(\:g\zgs further
purlfled’ﬂiherystalilsatmﬁomeﬁtt@mup in et her and the solids
1H NME plob 8¢ir£ dDoY3)fs htmoad, item, 8.42 ¢l vie), t7hﬁ(d@fj&d2{C7Hz§lH-Da A8, 1H), 7.15

solid. The product was further purifie
(7= 5.8 gt th it o -2 Bt 20 BRI B0 (Wi 7 Rep@apora (ES M
M+1=3¥80Y9 (s, IH), 8.42 (s, IH), 7.4 (dd, 7 = 2, 7Hz, IH),

7.2°(m IH), 7.15 (t, J = 8.6 Hz, IH), 4.7 (s, 2H),

4.4 (q, J =7 Hz, 2H), 3.5 (m 4H), 1.4 (t, J =7 Hz,
Step 7: 3H) pPBity] 4-BShidto-Mfluorob&nz9l) @)hySiorp-5-6xo-B6t8-tetrahydro-2,6-

6- ( 3- 4-1 | en - hydr oxy- 5- oxo-5, 6,7, 8-te

trahy %Pg&%g%meﬁcgﬁ{;’ﬁ'?r %'Xjr‘lllel- 1- car boxyl ate 2-oxi de

Et hyl Ethyl 6- (3-ch10ro—4-ﬂuorobenzyl) 4-hydroxy-5-0x0-5,6,7,8-tetrahydro-2,6-

naphthyﬁdlﬁé’zl-%%&[g@aél(zﬁé 4Q li&bcﬁmé@ dissBrvEy el f5@6 Mm5g1&l<a@ a&ﬁ@ ac71d %nct 8,0, (30%

nar ht hyridine-1 -car ox¥ at e
by Welg%mt%fééml@%ﬁ e Rt R wat e ik P&n%\%ze& fgrfgur hours at

which tidle mMﬁﬂ%’w&yth&\ﬁa&l& dofie. V‘Hte&blutl&’ﬁw& dsbled wes 1f&ﬂlﬁ&lﬂto 75K €and treated
' 100 gf r fou

with sau%?tgmfl%ﬁk ?@S 'onL o\k%apetr lél‘e 8\8 & )\ stal:Fh gaper te3t showed no
peroxides prag¢nt,ahe sohsion ops ermee:mraaad by a8, thapH Was anﬁstod @nd withomtieas HCl and

the solutﬂ tel;ltergcg%&l}&lg{ gl%dg}‘;b\s,% 8% 6@5%&%&5&&@1@%@9@& Iaﬁed over N SO4 J’lltered

tarch paper test sh
andevamt‘fﬂefptgwmwuﬁraééfem the solution was concentrat ed by

152 NMHMS)D Mg Opid13yyasi 2a8 (s IH,d7.D Qs, 18), V. 38(da,ozl,hen17${zl-m), ard-7.1 (m, 2H),
t he sol ut| on _extract ed with CHC 2 sever gbmes. The

4.66 (s, Plly dit* a1 Sy 1 b &4 1% &7 755 eINGDEDY = ?ﬁf,@ eePBhd =7 Hz, 3H)

ppm. (ES\M@M&t:exbstoo gi ve product as an oil. IH NWR (400 MHz,
CDCI3) d 12.65 (s, IH), 7.9 (s, IH, 7.38 (dd, 7 = 2,
7THz, IH), 7.27-7.1 (m 2H), 4.66 (s, 2H), 4.44 (q, / =

Step 8: 7 HZ Ethiy) 3.4-Bis@etyloxy)H-(3-clildzq-4-Plabrobehz @D 5-0ko-5,, 7-8elrahydro-2,6-

St e éap:ﬁ%[yﬁ&lflej carngy'l'zlﬁe 3H ppm (ES M5 M+l = 395.0)

3, 4- bE@Qb@@rW%&%ﬂnembmhﬂdwémyﬂ%@ﬁ Soehieyrhydmn-58o- 5
naphthyrifind 1 8arb&ylaay-8%i8 @38,58 mmol) was dissolved in 400 ml acetic anhydride and
heated with stirring under nitrogen to 100 °C for 1 hour. By LCMS, the starting material and product are
very close in retention time. To check that the reaction was done, an aliquot was treated with NaOMe in
water and CH;CN. The resulting hydrolyzed product elutes at an earlier retention time and allows
distinguishing between remaining N-oxide and rearranged product. The reaction was evaporated to give
the crude product as an oily residue that was taken on to the next step.
1H NMR (400 MHz, CDCI3) § 7.36 (m, 1H), 7.2-7.1 (m, 1H), 7.12 (t, J = 8Hz, 1H), 4.68 (bs, 2H), 4.4
(q, J= 7 Hz, 2H), 3.48 (m, 2H), 3.35 (m, 2H), 2.38 (bs, 6H), 1.4 (t, /=7 Hz, 3H) ppm. (ES MS M+1 =
394.9)
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napht hyri di ne- 1-carboxyl ate Et hyl
6- (3-chl oro- 4-fl uorobenzyl) - 4- hydr oxy-5-oxo-5,6,7,8-te
WO e@bypsrrer 2, 6- napht hyridi ne-1 -carboxyl at e 2-PXI/U82005/007730
(239, 58 mmol) was dissolved in 400 nL acetic
anhydride and heated with stirring under nitrogen to
100 OC for 1 hour. By LCMS, the starting material and
product are very close in retention tine. To check
that the reaction was done, an aliquot was treated
Step 9:wi t h Nel€lvpl 6-(3-ahixir@A-fintidb&izBIi-Bl4-di@rdxe SUbxol )67, 8-tetrahydro-2,6-

hydr ol Qduct. elytes at an earlier retention tine
and al éﬁtﬂy@ds ?ﬁaﬂﬂcfxﬁ bet ween remai ni ng N oxi de

and r eléthyla?ng@d(amd@%ﬁ (3-WQrOF4bﬂm1rbhEnzyMowaﬁ O18atiedhyfiro-2,6-

e, Ll iy Ay BBy i

by welg}nt géut(qah of NaPqu Meﬁ)HlMQ fmy, P52 mJ,nol Y. egmval&;’nts:w&-@fflcuqﬁ} to get the pH
of the réacfién ©OB6 for3oursét 40 LCK/IS:shZWEgﬁhe gfé&vag@’oﬂtﬁe %_cl,rz&at ups was

comple%p?.rﬁttl% g%@mﬁicanorg@% cé»yegye@%s glelli\xalteﬁsq]ume waz reduced by half under
vacuun@n(li%hecrh{lxﬁme—v&asf dlhm:ﬂ@\hmrﬁm (HOBmiL) ﬁhchamdaﬂ@ilﬁyna'i 30 oPNEOMe &/as added.

I I e
LCMS shywed gamsettp ticpmm,p&tedn Tihi teastiangyas @edtratizzdbwisty INHE] 4nd allowed to
sit at rodrh-t&fperattre mhl)ght\’\@én Btes §&hl¥1§&jto SO0 %?wgCh ﬁ/%vfﬂl times.

treated with a weil ght solution o
The organig layeryyas dsigg O}ﬁ%‘{azscg apdeNapeqrien tossivasblagkiaik ci ent to
1H NMB#0Q M&lzpED613) 6 He.0188a(bs, ilB, 71138 (89, Ji=06.8. R H2p1H)S 7.2 (mANDTI3 (1, J =

same S G0UR 1DeSUYA0E A1 oh 08 BGLALE B1OUIE M s

M+1=3819. The vol ume was reduced by hal f under vacuum and
the m xture was diluted with THF (400 nL) and an
addi ti onal 33nL of NaOWe was added. The reaction was :
Step 105t j r r ddethy! r@whioratrerralenrd)-bhrdranyghmethnl, 5 Hiomo Ad e Hs-

t 0 50GefdhydoDU-ndpRINY Sd éﬂ'f@a&b&% showed
~trans ete?] f| ca nﬁonpconrlrpl ete The reaction

neut r “ﬁP pHmgtRy! ﬁ@“cglﬁﬂ"%ﬂll%ﬁ%zﬂb?’ §1dthyélt°XYérS?fP -5,6,7,8-
tetrahydr@ﬂﬁ&faplﬁthir&hm:VEéaﬁﬂbcgmate (1$1emg, l4atn@holpia IBNIF (0 nil) vRkladied magnesium

e85 25455t b 0o A o St s v
treated yitlapkométhane| (HNSRL.A30 niviktl) an@RGrd) atd5 20 oferBigkt. (A shis tidd, LCMS

showed Zheel‘gacclgﬁj 1ncgm%1@t(¢ Smd %ﬁ%ddlt?%l’zeq%wgleéﬁf 1dd'_9nﬁtgartet](§ 9§ %8 mmol) was

added. F.‘EC regq.tbon W3S agairf Qtlrreé fg Ahopgs. TQ&H;OI‘@pmvas(rggaws in vacuo, and the resulting
oil was partitioned between chloroform and 1IN HCl. The aqueous layer was washed twice more with

chloroform. The organic fractions were extracted with 10% sodium bisulfite, and the bisulfite layer was
washed twice with chloroform. The combined organic layers were washed with 5% aqueous HCI and
brine, dried over sodium sulfate and concentrated in vacuo to afford the product as a black oil. This
material appears quite clean by NMR and HPLC, but is highly colored.

1H NMR (400 MHz, CDCI3) § 13.37 (s, 1H), 7.35 (dd, J = 2.4, 6.9 Hz, 1H), 7.22-7.18 (m, 1H), 7.13 (t, J
= 8.4 Hz, 1H), 4.67 (s, 2H), 3.92 (s, 3H), 3.54 (s, 3H), 3.43 (t, J = 6.4 Hz, 2H), 2.81 (t, J = 6.4 Hz, 2H)
ppm. (ES MS M+1 = 395.0)
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Mt = 380.9) Step 10: Met hyl
6- (3-chl oro-4-fl uorobenzyl) - 4- hydr oxy-2- net hyl - 3, 5-di o
WOee03/087767 6, 7, 8- hexahydr o- 2, 6- napht hyri di ne- PCT/US2005/007730
1-carboxyl ate To a sol ution of nethyl
6- (3-chl oro-4-f1l uorobenzyl) -3, 4-di hydr oxy- 5- oxo-5, 6, 7,
8- tetrahydro-2, 6- napht hyri di ne-1-carboxyl ate (18.00
g, 47 mol) in DVF (200 nL) was added nagnesi um
nmet hyl ate (96.08 nL, 95 mmol), and the reaction was
Step 1inar medMttbyl 61(3Rbloro-asfllobalzgiih4-ntexy-eandthyiis, SAdisxd-2, & 86 k-

i th i ) and stirred at
\A/fVIS OCI ov@l}ﬁ} h%?ﬁal&gh Zl{lﬁge'%arbg}%ﬁignl\/g showed t he
react i B $0ht§1@m9f weidyl Giehiomo-dddprobeomal- -4 ey driow P emethyd B, 5-dioxo-
2.3,5,6 W%d@ﬂﬁiyh@mes ﬁ?ph&énﬁihe 148:bB%R4td (7% , 24l Hﬁﬁﬂ) o Qﬁgﬁﬁﬁ&bbﬁgﬁs )

aln stirred 4 hours. "sol vent

was adfSy coSnmosns (bR & Bmmed A Bamaess Ga ki 4yfamoD. The reaction was

stirred fr@bome &mpeﬂah@er olatight and LCMHGbwedl e, @(ﬂi&iﬂ&ib‘h T8y RfactiBSvas heated to
re with chl orof orm

50 ¢ P EREr g U8 i P AP R gt OB B indicaed
completiond Tﬁweedgtlstuwm dogcenryted towlagessasiigble tewvlteg tesithie was dissolved in

chlorof6iM. OTRE Qihufon WaASeERABRE BRik Qfﬂgﬁ'ﬂir&‘ted RY. dﬁ B ORiBn, WS N6 sodium
with 5% aqueous HO and brine, dried over sodium

sulfate Jiliereds and graporaindde Alferd pdarkibroweilio to afford t he
19 NMBr @0uRHzaCDalsh b ack (&, U = 2Thie HEBIH)’ vab (ApIear.$1 bl 1D, 4.65 (s, 2H),

4126 %2’33*” e Jﬁm@ 0 534 0mcah ™ 3 A oo 46 Vs 45 Sloo 0
7.22-7.18 (m I H), 713(t:84Hz
Ste 12l H) ‘k @ tﬁ&aﬁ)?tﬁoﬁobgﬂz%timﬁtho 62—1223)”[}3&51?3,é—ﬁﬁox%g%is,é?éé-ﬁ%hydrodﬁ-
MH = Blshmdmeelpcaﬂloxymcmﬂ ' ’

6 ( 3 el"b' a‘%roﬁx%lén bt M&flﬁk&e@zc)ﬂo}o-tf]' ﬂH&BﬁBﬂ%}ﬁ) 4: n{.éﬁ{olﬁy b- n@etl%rl 4 5%ioxo0-

6
2,3,5,6 Hésbsmﬁireazﬁ -wrhthyriding | cabeielate 4P 5035 1aoR imBHE (150mL) and MeOH
(150 mEp\bazktaddHEl IQ()HF(EUJDQ’ 1114 mmol) d1ssolved in 114 mL water and the react1on was heated to

50 °C fs)(r %@%\glesg r}g’ﬁk fou o gt}k%’g@?%l T)ee ﬁqéctlog )\%s neutrahze(yi Wlt% N HCl and cooled
to roonr thrnpoyatingi AEE| was amlqul Iravtaeud| @ndabe gsulthiy sﬂﬁf@l Wasl partitioned between

CHCl, m%£% % gﬁg’ atﬁ‘é‘nlus gr‘é&(qg %g& ec?#i onjrl f—IEP n?'}le Cﬁ%rg)meg organics

were drreé @E@ruswumglfm ifilteved, aad cm@mateén@éwmsa tceaffpydtha idegied product as a
pale yelfRdfokiaMpns AR Wi %E‘ﬁﬁﬁﬁéc?ﬁérﬁ’ chyl-lz;@@cat{;: il Qa o} §llow solid.

oAb el L0 e e LR e

4.71 (s, QOIXYB. 98t (5, BH), ST3B(s) BHES.5@Gn, BES, 20TC RN (od, 2HS Pprh QEY WSTRIS$ = 395.0)
and the resulting residue was dissolved in

Step 13: 6-(3-Chloro-4-fluorobenzyl)-4-methoxy-N,N,2-trimethyl-3,5-dioxo-2,3,5,6,7,8-
hexahydro-2,6-naphthyridine-1-carboxamide
To a suspension of 6-(3-chloro-4-fluorobenzyl)-4-methoxy-2-methyl-3,5-dioxo-
2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-carboxylic acid (8.50 g, 22 mmol) in methylene chloride (300
mL) at 0 °C was added oxalyl chloride (2.25 mL, 26 mmol) and 1 drop of anhydrous DMF. The reaction
was stirred at 0 °C for 15 minutes during which time no bubbling was observed. The reaction was then
allowed to warm to room temperature and stirred for 40 minutes. At this time bubbling had ceased, and

all material was in solution. An aliquot of the solution was quenched with dimethylamine and checked
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chl oroform The solution was extracted twice with
saturated Na2SOB sol ution, dried over sodium sulfate,
wo 2dosmsE67 and evaporated to afford a dark bromem/os1005/007730
| H NMR (400 MHz, CDCI3) d 7.34 (dd, J =2.1, 7.0 Hz,
IH, 7.19 (m IH, 7.11 (m IH, 4.65 (s, 2H), 4.12
(s, 3H), 3.92 (s, 3H), 3.49 (s, 3H), 3.34 (m 2H),
2.59 (m 2H) ppm (ES Ms MHl = 409.0) Step 12:
6- (3- Chl or 0- 4-f | uor obenzyl ) - 4- net hoxy- 2- net hyl - 3, 5-di o
by LCMG)toZo&Tuﬁl @)mﬁeﬁﬂiil eRaihy dolotich, dthe acid chloride starting material at 0 °C was added

dlmethy apht r}y'fllllg t4§ %6 1 @J} bO)g\Ill iM c;J[‘lge gl-gen%leﬁ&ll H:taé:t% ans allowed to stir at

room teﬁlpéﬁtuodw\@nnghd altougy thb eaagtjdn)aprieanasth osogeed immpdigiely Dyd .My The
solvent g‘f?% regogec%zn é/azl"]uo, the resultm res1due was dlssolved in chloroform. The solution was
exahydr o- 2 dne- | - carboxyl ate

washed (with vBtey anes 5% pepsOYS Ji spiytiop w%m? RHENE mee%snthﬁesodms The

combln@cfié’@?uﬁé—la% Gvgre Afhehed Widh U?itif@ | d)nteﬂi bgeg @%délﬁﬂ sdlfh;re% filersd andadoBdentrated in
e reactli on wa alt € 0] r

e, o G BB Sl B SR B s 05

CHZCIZSMéd)H IZ\[ icd@lonah:dcamol 10 Ac: haxanes) eitpthe atostregficidtitepaagion of some

carty g P Yl Shin AR S G b B9 Bt 98 uyinied by i el

flash cohupurecusmategsapkaishedsd wi 2 spletivaiin meilenchide omtea 338 giiedisgp column.

Gradie eRR8h 9&5?@@5 gf fs L%%M%Eat@ﬂbgm% wicont €, dl, Q%QVI@@H c@andL, 3%

concentr at ed dryness_to_af ord the desir
MEOH GG MepBY GG Wi MeOHHRHIGH: i AR ET 14 e material
began th ERIY kI aRCWisHuchell @ffGhe/@ldnid wglm%ymdi S%V\ylslding thwo belts of fraction.

The ear erSSgs é?qg@;%he%%rg&) ?P ‘%BCLPIUf 61(f€18{es<iepb greeze cx?lita%nn Zlké_pafer set

afforded cB#h fpsteridH) , 3.58 (s, 3H), 3.50 (m 2H), 2.77-2.74
1HNW‘@40@ivbﬂzpéﬁ§ob?§7h@(Mb 3,039 1) 119t ¢B4—1531 (m, lH) 722(tJ 8.8 Hz,

-(3-Chl oro-4-1l uorobenzyl) - 4- net hox
1H), 437@,5,:@@}@; 85465 |, = 152 Hz, 1H), 3.97 A 3H) 35,5 43 (2 2H) Wis (s, 3H),

3.11 (s, %@isai‘yﬂ(sosf%;ﬁsﬂélmrhﬂﬂ)%ﬂﬁts yRYMPKaubIle) To a

suspensi on :
6- ( 3- chloro 4 fl uorobenzyl) - 4- met hoxy- 2- net hyl -3, 5-di o
Step 14X0- 6-(3-Chloro-4-fluorobenzyl)-4-hydroxy-N,N,2-trimethyl-3,5-diox0-2,3,5,6,7,8-

2,3,56,7, 8- ahydr o-.2, 6- ht h di | - b I

aci d (@kgggﬁ’ﬁéﬁapx*&gfl?ln?ﬁ'cg%g ’F]alli'%we Icﬂleor i gzr ( g)é)o/ Im(i)

at 0 0 mclﬂmwdlwxﬂobgdyl)éhh@hwxdé\l N2-pigethy]-3,3@iaxmd)3)5.,6,7.8-
hexahy@t?)dZOé‘ B%[hﬁ'gmﬁ’ %g@%@%&{éﬁﬂ&e (@ME irj\;'ﬁmﬁﬁ 3t hQidq W8 Irﬁr in A&Hc acid 20

m nut es dur| ch tinme no bub n
ml, 12Qaunadh gked the ghixtarp was keateditep0 | Eorﬂﬁwu&as o2 Eh&kv%lengrpwnforange

solutiof. oﬁmgﬁ{g’lﬁhé %ab't’i&l Vﬁa@,@oﬁfﬂgt’er £ éﬁﬁce@ac[ﬂ Wistr@Bovedin idau@ The resulting
u LN and a

e
rsidue FETRURLE ARCUEPY TP S B il 6 RIS TR AR P i
aqueousl k¢t yhlARIsolati@ind OHes kEtétmmbﬁMSoﬂgmlcamﬂacts were dried over sodium

sulfatesﬁ l ?%glocﬁ%%egt(r)até 5 v?coug i&f%}dgf a%ggl(ljp%\ﬁogmc q‘h@f&agewas dissolved in hot
isopropanol and crystallized quickly, and the crystals were collected by filtration. The material was then
taken up in hot acetone which did not afford a complete solution, so the mixture was hot filtered. The
resulting filtrate was allowed to cool causing crystals to form. The insoluble material from the hot
acetone filtration was dissolved in hot ethanol and re-filtered. This resulting filtrate also produced large,
slowly grown crystals over the course of one day. The crystals compound free base from both filtrates

were collected, combined, dried for 4 hours, milled, and re-dried overnight without heat to give product.
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di mrethylamne in THF (43.56 rriL, 87 nmol, 2.0 M. The
green/yell ow reaction was allowed to stir at room

w0 esopesEbUr € over ni ght al t hough the reacti on apEEasm®As/007730
to proceed i mediately by LCVS. The sol vent was
removed in vacuo, and the resulting residue was
di ssolved in chloroform The solution was washed wth
wat er and 5% aqueous HCO sol ution and back extracted
to recover the product. The conbi ned organic | ayers

1H NMIRAR® MAS hash o) d17.51 (daer = ol | eriHevier), ﬁ@fdwmrﬁulﬁ)axm(tj 8.9 Hz,
filtered and concentrated in vacuo. The resul

1H), 4.79r({.dles behHz gt Beh Y@ | ol -8 88i Hle3 Was- £x BT dH. 440 5, 38D, 310,
3H), 2.95]Y, 815! 2.941& /506, 8@1&,?211{3)2?&8@5 1R%xEet GHIG 209vBQB 2: 1

acet one: hexanes QAc. hexanes) with the nost
efficient separation of sone early running inpurities

Step 15achi ea@-Ghlorb&luckdBeiz2) e ttogy ST Mmitrithbiy RS -diok @R, 3)ies7,8-

purifi ed béc(lt 204 [ Cﬁ%lgfe‘!hlﬁe' _asEIo %%&é%‘%iﬁmr ot ogr aphy,

Ioade ene ¢ Pide onto a 330
g RediTsep3eblonrr-fluGobehizgl- hezdruxy-HrN B tnirséthylSeb-dipxor2.8,540,7,8-

hexahy 3 E}E@g}l%ﬁ%@&@ nggﬁé%gﬁg ’gn%)l) ﬁ"é%%%ﬁ@k%vas added

acetonifite S eefehiciont terparetnre. Thecllaglewps Ritposit ayyligsonje bath atrgom temp for 1
minute. %loHIe %gy\éﬂafsl'}elﬁgfhéﬂndla%&apétﬁlg&g Al foll GVRe ! theNNWIOH Q%65 mL 2.65

Y LMK ITRTR TR ML

added a@d pRCeddn ﬂie&ﬂttdﬁétﬁt batf fee ah aidﬁ[onslemnatéf Ali ohewrigll veamow dissolved. More

water ( IEE)Q—E L&l a‘d?_ﬁd to %N?Eg]é O@fﬁ'gﬁayef@%) Tge Jzégtsgﬁﬁre ﬂlsk W&e ozen with

spinning k) 4 -78 °CZ Acetehe /dry icebgthand{placadign theffragze dripr for 49 hgggrs 20 gl&e the product

97 (s, 3H), 3.52-3.48 (m 2H), 3.45 (s, 3H),
asadr%wfff f’h, 2.97 (s, 3H), 2.57-2.54 (m 2H) ppm (ES
VB M 422 0) Step 14:

1H NMB-(@4& mlzocbg@-)f $ 196 Gldenz ¢12) 7.24 Hy,dFEDXA3IN] R Qn,tl!H),rfiet’MyU; 9.0 Hz,
15, 4.'22_ (g‘a?‘lb g%f(gl'lfzaﬁ{)?%gs {1, 5= NSENYE, 935S R34 @l B85, 3.07 (s, 31),

2.97 (5,680 2.4h{doy.o= .68l LB Hheh ppin- ESMES Mxly= MOBIOR- t ri net hyl -
3, 5-dioxo-2,3,5,6,7,8- hexahydro-2, 6-napht hyri di ne-
-carboxan1de (5.43 g, 13 mmol) was added 33% HBr in
acetic acid (20 nmL, 129 BRMPLEAAd the nmixture was

O N-HicheHy) 8,5 AidxB120K5,6,p 8lhexahydro-2,6-
6-(3- Cl{;&a%qﬁg%%ﬁégl)gﬁ @?{xgﬁﬁs@raﬂgt N CMS, the yr eacti on was Y
mmmhﬁ%ﬁ%%%ﬁ@““@ﬁ@ethe acetic acid was renoved in vacuo.

The resulting residue was Fﬁgiﬁilo d between

chl orof orm and wat er, and cCHgyer was then

washed with
peVsety
N
Cl "0

O OH

Step 1: 6~(3-Chloro-4-fluorobenzyl)-4-hydroxy-5-0x0-5,6,7,8-tetrahydro-2,6-naphthyridine-1-
carboxylic acid
To a solution of ethyl 6-(3-chloro-4-fluorobenzyl)-4-hydroxy-5-0x0-5,6,7,8-tetrahydro-
2,6-naphthyridine-1-carboxylate (27.0 g, 71 mmol) in THF (333mL) and MeOH (166 mL) was added
LiOH (5.21g, 214 mmol) dissolved in enough water to make a 1N solution (total volume 213 mL}) and the
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aqueous sodium sulfite solution and brine. The
conbi ned organic extracts were dried over sodium
waedosasEs7 filtered, and concentrated in vacuo POI/af1005/a7730

a pale yellow foam The foam was di ssol ved in hot

I sopropanol and crystallized quickly, and the crystals

were collected by filtration. The material was then

taken up in hot acetone which did not afford a

conpl ete solution, so the mxture was hot filtered.
reactiolt was heatedltd 6L bickdigtat E]PMSh@tdlthimﬁleﬁ&l. Q?G/?it@ﬁ‘é&?f’i@e was observed.

. . [ | ubl e a rom

The et AT bR el LR e RS TS Sob it g e wate
solutiop.e3q0 ik weietiwasHdded the s@lhﬁqnnzgas heillified toepFal sith ANOHAL e large amount of

solids lhaarpguexpltsdemvﬁhy rGUBME slaFrY Shdire® V%Brom? wiBU06 ﬁaLC&H@l'g €Most of the
The crystals conpound free base fromb

solid h?qaﬁf?‘}l%ﬁaéeg i e pufitienneand thasmiiiernaid wag filtered ph dm:d lowantlss, weekend to
give product. eAlditaonal 1658 pafe g&ﬁu@t\/ﬂs ReBMredMrb A Qk&act}&%f thOrh e
(s,

151 NV @6%&}‘4 E&)%@ §499 m@'?%%j) 92063 %Ilz 15]%(%21;& 723 (t, J= 8.9

Hz, 1H),4)74 (4 27, 3.61(bt) J= 6144H8 1H3,,3.90kht, J <46.6 31z( OH) phni (VS N1iZ1 = 351.0)
IH), 3.52 (t, J = 6.8 Hz, 2H), 3.46 (s, 3H), 3.10 (s,
3H), 2.97 (s, 3H), 264(t,J—68Hz 2H) ppm (ES M5

Step 2:axact m‘oﬁ@@qu_@@yl)st byolr k5N, N-dimethyl-5-0x0-5,6,7,8-tetrahydro-2,6-

6- ( 3- q&bﬁ%ﬁﬁid%ef-i %Qamyl) 4- hydroxy-N, N, 2-tri nmet hyl -
3,5-d
hexah'yﬁwosuzpeeﬂﬂ%ﬁﬁﬁ %‘f}ﬁ]‘a?ﬁé]“moé@?zb%%w@éﬁwpérﬁ%?atetrahydrO-Z 6-

naphthykrialine-1 -carboxyllc acid (25.0g,71.3 mmol) in met(ljlylene chloride é 1(%00 mL) at 0 °C was added
rinmet
oxalyl %ﬂ(%%al OXO é3f | hdl 57 rgeg]dzr s'of anh 0{1so ]BX/IPN ’ljﬁe reaction was sylrred at0°C

for 15 mhiantah yiuving \thﬂl Inlapm bqhblmg was-dbseredb Ghardaction(vlas (ﬁ%,all&xzéﬂ&o warm to
room teﬁﬂ%@}ﬁgé &d@t&é@ﬁ? £0 ﬁiﬁer'tég 9af hﬁ?ﬁm\'@ﬁbﬂ% &g cé%%?e LA dfh jrq'Hm[ of the

( roomtenperature
SOI““"‘UW%%%@%P%W%@WG gylangesand shgskeddyy LICMS. rﬂﬂteeeacmas incomplete. An

addltloﬁhll ESE@LIuSalér@ 5 210%e) cthee\ﬁas\ﬁ@&d%gﬁj%g rf(a@tlm@tmfe@ bl Qd'c‘l?tfé)nmﬂg minutes.
mmol ). The total was place

The reaF*r‘f’“t‘ﬁ%ef& f?IP%fé‘i?H}Pf"tﬂo%?EWOP Brt was gompplete by MM dTe fhehgpensian of the
acid chiofida@eted s 0 PG Ives Maslyadﬁkﬂctmmﬂleﬂﬂyﬁﬁﬁfé ih mﬁmo@ InLaEBQ rﬂlrﬁol) The

rate of %ﬂ}ti%n }‘w\(é;\se a us&%qo avm? gL ntﬁir)m \@Ig pgng s ]glltl?rh‘é(asf 0}3‘&1{‘0 be about 9.

The yellpworeagtion wsaa}lén/eé ot sy bieroorfeenpecintre otesnigift atthamgh kiesbacier @peared to
proceed 151@[1%3?3&1’34 I%JHJ@I\@S n'?hé%l\,eﬂt Wh rgrﬁovg?zn%g%?o nl’?d é‘lg re\éulhrég € o D8ldlyas

| ace on the freeze r|er
dlssolwtdﬁ’é C@P@@ﬂﬁ@t Thesodutipnyvas wasted with water and-$ %\IWC@KSCHCII\AG@&OH and the

aqueouﬁ@j&a@)ck@xt?acﬂe@ t6 %é'ove} thezirrre?d:uct7 Thé cﬂbmé(d@rgan?c l§y?érs w«%g wgtﬁl\ad with

brine, dflﬁ% dveﬁsoégmt %llfatﬁ filtei%i agd Ig&ncel;_tb‘;qj:ed imvagyo %glv%q_]yrown/yellow waxy solid.
The init®] BBER3sHOE's fmpxcBégjve n8mBk of methPHrouplpedi, ﬁ@hapg hB a regult“r?f oxalyl

chlorlde(1g5jctmg w1t§ dﬁn?e’tl%&hn%l@e ';\'Zs’ma?l '_thﬁg was }gu%i%eg@y reverse phase chrgmatography

eluting with 95:5-5:95 water/acetonitrile 0.1% TFA to give clean material for NMR.
1H NMR (400 MHz, CDCI3) § 12.35 (bs, 1H), 10.9 (bs, 1H), 8.32 (s, 1H), 7.38 (dd, J = 2.0, 6.7 Hz, 1H),

7.22 (m, 1H), 7.14 (t, J = 8.5 Hz, 1H), 4.69 (s, 2H), 3.54 (t, J = 6.8 Hz, 2H), 3.14 (s, 3H), 3.05 (t, J = 6.8
Hz, 2H), 2.95 (s, 3H) ppm. (ES MS M+1 =378.1)
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EXAVPLE 13
6- (3- Chl or o- 4-fl uor obenzyl ) - 4- hydr oxy- 2-i sopr opyl -
walzovsiosnb? 3, 5- di oxo- 2, 3, 5, 6, 7, 8- hexahydr o- 2, 6- PCT/US2005/007730
napht hyri di ne- 1- car boxam de Step 1:
6- (3- Chl or 0- 4-f | uor obenzyl ) - 4- hydr oxy- 5- oxo-5, 6, 7, 8-te
t rahydr o- 2, 6- napht hyri di ne-1 carboxylic acid To a
sol uti on of ethyl
6- (3-chl oro-4-fl uorobenzyl) - 4- hydr oxy- 5- oxo-5,6, 7, 8-te
Step 3:t r ahy d6-3-CRpio-4athphdteyyl i -hgldxyed Nadinythglt eoxc2Y0,0,8 getrakigdro-2,6-

nmol ) 33 (166 m.) was added Li OH

(5. Zlg,apa%ﬁnd“ge f%n‘b‘%%rs%qdvg% I'n enough water to make a

I N sol @3-Ghlogotdofledrobeotylirhyit ey, N- fhméthrlr%?mﬁ V Srietigdgdro-2,6-
naphth eefj B8Rl @RV Es. @h‘ﬁmﬁ) Wﬁ%ﬁ@l%&qwm(ﬁﬁﬂ'@iaﬁﬁl ABric #id and per-

te precipltate was bserved he reagtion
acetic %&f@%bw@egmwaﬁeqcmcmﬂa% %h glm?é)raé‘d\??ﬂ“&? AfetAle Gy ety Bmmol) was
added. Pﬁﬁ@&a@d@n WRAVdrned fofSB Q’ﬁﬂ%@ecﬁ@ﬂeﬂl@h@ﬁk whdEimd LUMS8howedshe reaction

son. BSOS 5L L RSB i E Dol et
slowly mu[)%l ¥egSG sotutipn watd nstpenomdd wed dpoacd by y starchipagdd @estriThe reaction was

transfexq’«l;_ﬁo?é se%é?ﬁ!) % %]f%%ﬁ% e'r B{d%‘ﬁlo% @gsef ék@a}yers ere

n|n e en |re X MBS tere
separated/@m thhwaﬁm@l@eﬂﬁ%ﬂ vith gHEb spiesd tises- wépmbmﬁbprgw’s@ym pere washed

with SIQE@%%{/QR&IC Wasr, bBROMAIIEE 5P Y, Ifafetddand efapblaRd kd élt'é & Broduct as an

oil. The zmﬁal 40%@%% iqycess;veg%m?nﬁﬁ oflzrg_?fh(y? grogg%e(afcs p\e]r:ES@ aé a 'r_fzsult of oxalyl
chlondb Factink. With disethbbnine 3n th 6dxbnd stepand tiis HrpurityHjeingatridd Birough. A small

sampep it e B shmal Pl sttind oot vaprpopinge 01%
TFA togivex;l@n TaBsriaklor NMRdr o- 2, 6 napht hyri di ne-
14 NMR %OME@ED@%)EQZ&S%WW%%S@H) 8.1 (s, 1 H),7.37 (dd J 1 9, 69Hz 1H),

6- (3-chl oro-4-fl uorobenzyl) - 5- 0X0-
720 (o TN 5 HaRDA 4 @ frm 47 Bl BONGPT  h7 1) g 61 (m, 15D,

3.59 (nd, 11H$ I¥ak,)3H) 8.0 Y2 (] 901y, 984 (3,000 piia) (B3tMS MG V&1 1)
added oxalyl chloride (12.4 n., 143 mmol) and 8 drops
of anhydrous DMF. The reaction was stirred at 0 OC for

Step 4:15 mi nﬂtkemdmd-ﬂg)ruﬁa:h@h)-t [(dienertylamitod)éarogylleisoxo 3T, {-tkahydro-2,6-

Thereac I% wed to warmto room
terrpera Ldrh nahrqé?‘tdly??lggttgr 40 mnutes. At this tine

bubbl i ¢{B-Gbldroedetiunzobenzyh)- ‘&h}'fhiQP@tN dF dimpthylsopiet3.6 A 8vgfeahydro-2,6-
naphthiEHE NedbMaliled (Q@Jer(% g'j‘@l’, 9 é&*ﬁ%&%& R4 kfEMReticlA8ydride and

eactlon was | nconpl e dltlonal 5 equi val en

heated mlth@svamg g POEID AR CaRU oAy HQMSegletStaHWgéwq%@d product
are clos¥'in adélitioh @R lhndtbpBaraklteSame molecular weight. To check that the reaction was done,

an aliquot was treated with NaOMe in water and CH;CN. The resulting hydrolyzed product elutes at an
earlier retention time and allows distinguishing between remaining N-oxide and rearranged product. The
reaction was evaporated and the residue was partitioned between chloroform and water and the water
layer was back-extracted with more chloroform. The aqueous layer was checked by LCMS for product
and no longer contained any. The organic layers were combined, dried over Na,SOy, filtered and
evaporated to give an oil. (ES MS M+1 of NaOMe treated aliquot= 394.0)

Step 5: 6-(3-Chloro-4-fluorobenzyl)-3,4-dihydroxy-N,N-dimethyl-5-0x0-5,6,7,8-tetrahydro-2,6-

naphthyridine-1-carboxamide
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The reaction never attained conplete solution but was

conplete by LCMS. To the suspension of the acid
w@bdosnstie7 cool ed to 0 OC was sl ow y added 2M PCT/US2005/007730

di mrethylamne in THF (140.8 ni, 281 nmol). The rate of

addition was adjusted to avoid a | arge exotherm The

pH of the solution was found to be about 9. The yell ow

reaction was allowed to stir at roomtenperature

over ni ght al though the reacti on appeared to proceed

i mredi 6B Ciloky4- ﬂ@@oenfﬁﬁlﬂﬂiﬂ@ﬁﬂanﬁﬂ?cir%ﬂeﬁoﬂo% A @Glt'éﬁahydro—z 6-
of
SR O TN

30% by weight sohrtiomof W4dMe (e (433@1314 Zfdainnd)dtdqaﬁfhlenis tvas sufﬁcient to get the
pH of thé Fe‘aé/t% tb Bﬁf E'i BSJIH'%{ 4 561 gciﬁ‘é%\%djﬂlg LA Y9 aétt acfetséf i %?ué)a was

washed rne, ried over sodiumsu
complegg dhe fﬁa@mwaﬁm@araahﬁeww He! aidviee olisnomnsiviopd Id removeetky MeOH and

the resiI0¢ ek i@ it \I'dtékﬂ an&‘lhﬁdlﬁgﬂ)ﬁﬁg?" 'aIﬁ%( glgﬁ(fy't a\ﬁﬁecﬂlg TQ;@J willldiluted with an
eakKs er naps.,

cqual g e L o IoRRJoxi: AT ki e pioFet bygas ﬁemrvst@lﬁmuéof the

solutiomevmd gatherkd edthdmini@ue IHe @hlasteahoOrBiRgs MY iRl dnd the collected

solids w%rg Q'as%%d é«ltﬁ éﬁ?er t enh{g?gc eTt nLLell 6)8 %T%&ﬁﬁg %vaa Sl‘led in vacuo for

an nmateri
16 hours2o gige @ pignanads) 00101@:1 @lid.Ie ofdalic 1@6131201(1 ghe filteBed eitrﬁﬁot( @k, collected,

washed]wrth?—Wchr a@ld ?mk!i ovek Nllj??O? fﬁ%re(i%d é‘)éaq)%raﬁ_&l 14'5{5&351&%& v_ylz% fysﬁﬁized from
methang}l;go givg. pggiugtt "Th q c;ude glaqual vgﬂﬂultezngxglbéesbut Lz crpjﬁmlze(dE@m\BMF then
boiled MiNIeGH Jilereli)adll @BedJinder vacuum to give product.

11 NV R0 R0 gﬁ/gﬁé) 5187028 ﬁg’éﬁlr? YK B 1 S, 3ot 2, 4.69

(bs, 21-12 -30bi (the2H), 2.91 (s, 3H), 2.84 (s, 3H), 2.56 (bs, 2H), ppm. (ES MS M+1 =394.0)
- CS- Chl oro”- f |l uor obenzy™”~- hydr oxy- N. N-di net hyl - S- oxo- S
NJ. S-tetrahydro”®®- naphthyridine-1 -carboxam de (24g,
Step6:63. 5 rfnGHFhlorest-Bucsehsnuber-hydroxg PondpropybdiNkdinaetiet-B 5-dimioe,3,5,6,7,8-

and perAagikc: aSihob3de IaRials, |0 acelic acid, 151

m., sodi um acet at e

mol )
added. T%Sé’l‘}t'@aef p6heiere-4iktombenayb- %dngychwey lﬁé\b@methyl S ox0-5,678-
tetrahymermmaghmymmmﬁboﬁanﬁ@ (my@ ﬁémmél) HBMSERRS b widPRed

eSS0 8728 SN I g 8o v

to 60 °fop 7§ hwvirt helB3étiNa 2E@Ere @b redie@d onatrotbevaporpf @tbiEéeWlSf the MeOH
over 45%5&94 ?ﬂe H t g&i 8 g’fqgér alf lﬁg(t)H ji -(r)tﬂlethe vv;é 13199 ’I\i\{g reaction was treated

transfterre a separ
with 2- leéwmpfaf?eﬁm Gediomah @mlsallawqcb@ stlfm@0|°§>f@r35hqnesr &.CMS showed 11%

startmgSﬂ@éHaﬁfeﬁﬂuﬁ{ngnH B@er‘”@%%n%&ﬁsw Indb Loy fd p’focgl‘ét\é ?t?ﬁl:ally 2:1). The
et ] OB B s BT Sy s v
separatdd. ITthe aquboasidye® vap dashb®ohck &vitllinvthyldae cIbBdBa00 &8). aThe combined
organic layers were washed with 1N HCI twice more and the organic layer was isolated. The organic
layer was washed with 10% aqueous solution of NaHSO; (3x 100 mL) followed by brine. The organic
layer was dried over sodium sulfate and concentrated in vacuo to afford a yellow-orange foam residue.
The solid combined with additional crude material from other reactions, dissolved in DMSO and
Methanol and purified via reverse phase chromatography using a Biotage 75L canister and a Varian
Metaflash 75L C-18 column, eluting with a gradient of 70:30 to 35:65 A:B where A= 0.05% TFA in
water and B = 0.05% TFA in acetonitrile (flowrate = 300 mL/minute, detection at 214 and 254 nM).
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oil. The initial NVR shows an excessive nunber of
nmet hyl group peaks, perhaps as a result of oxalyl
w@bdoss™ie7 reacti ng wi th di net hyl am ne in the sSPCDO82005/007730
step and this inpurity being carried through. A snal
sanple was purified by reverse phase chromatography
eluting with 95:5-5:95 water/acetonitrile 0.1% TFA to
give clean material for NVR |H NWR (400 MHz, CDCI3) d
12.75 (bs, IH, 8.4 (bs, 2H), 8.1 (s, 1 H, 7.37 (dd,
Evapordtion df 118, frabtichs kgfordbdHpuyre 6il 39 HPOC/TIONS and NIR( Crystlllﬁ&io'i from
=14, IH), 4.51 (d J = 14 7

EtOAc]I_"iZXaniL; %;)idef \gti‘ueg rﬁ:ty% Ty %lr%@ i 119 3 15
TH NMR ¢80 MHz. ¢P5OD) 97.68 (qds/ =319) 7.2 Hzy HH) 32 (1p) 1 p?nzz (tmsﬂz 1H),
478 (dM"J- 1¢9§194ﬂi> 4@?{3]4149& ) _OE{ t%)f%]s?g J=64Hz 203,09 (s, 38D,

Chl or o- or obenz m no) caf

3.00 (5]3}§ X005, 604 Fa.- 3% -&h(d p’ & 628 1z, 3Hé|dtﬁ7t(9=r4 P éiz33lzl>mmyl(ES MS
exact nfakSE L al86.144)
6- (3-Chl or 0- 4-f 1 uorobenzyl ) - 4- hydr oxy- N, N- di net hyl -
X0-5, 6,7, 8-tetrahydro-2, 6- naphthyri di ne-1-carboxam de
2-oxi de (25g, 63.5 nmol )ExwspiESg0l ved in 24 nlL acetic

6- (3-(:@% 4%54090%%%6 h@ e9g¥ts tb&@\t‘tﬁ Iy ”eg}ygggecﬁoxoﬁz‘é SPTk heé:htafdro-z,@

naphthysidigrictarkoxamidb ose in retentlon ti me and appear as the
same nol ecul ar wei ght. To check that the reaction was
done, an aliquot was tredted) OVe in water and
CH3CN. The resul ting hydrolyzed |product elutes at an
earlier retentF $hi ng
bet ween remai ni ng Xi de|and |rear ;ﬁ§$g product. The
reaction was * t r esl du€Haas
partitioned b meen chlorof rmand vdter and the water
| ayer was back-extracted wi Oh mgje chl oroform The
aqueous | ayer was checked by LCMVS for product and no

Step 1:! ongers. &ﬁﬂ%ﬁ @%ﬂg@ﬂx 'ﬂu&%g 8%1‘91?-1 o%ucb, 34%3?3 5-diox0-2.3,5,6,7,3-

conbi ned or at e

to gi Viexakidi26-naphdyiringI-cerboraaiive treat ed aliquot =

394. O)ToSt @ngn ofI 6- (3-chloro-4-ﬂuorobenzyl)-3ﬁl c}jlhydroxy-N N—dlmeth 1h5 ?xo—S ,0,7,8-
tetrahycg'g Q&X%p%t 1d-’neg f%l?c{x%ﬁg;gr(%S 5 ]627 mmol) ¥n lr)IQ/IS\() (10 mL) was ad ed

magnesimpinethylate @5 .4emll-of a GHO%ARGHEGH doBiiGh | 3018anHol),| ad @ FeRERHAM Was heated

to 60 Cél“og[)(SqlloEEB #E&l orr1] %21 %r%k%wgars] ¥cftlv&})1%ae§ %81 5 6% %l%ﬁf th%]%{ @%&i ljeat gun

was usedde dld‘f@ﬂ@\ﬂm frpm tmnm_buﬂk Okt madion m@atrea:led/w itth1-20d8@mdilrylpropane
(0.73 m¥eb. 9928 lakd 1R to HB MMy %o n(ll%g ECKHESSP&?% tfHID Ltat%ing material

equivalents was sufficient to get t

remainipg g@trqu.ﬁy Noallgyteq podyct fesmped €-a atg@prog@m; 3% WHEif regetion was diluted
with 1 6l 8&08DBer0f NIHE vas @l @l el spitdRDegan to form. A 10 mL portion of 10%

sodium bisulfite was added and the brown mixture turned green. Water was added and the mixture

stirred for 1 hr, then the liquid was decanted off the solids. The solids were partitioned with chloroform
20 mL and 1 N HCI 20 mL. The organic layer was washed 2 times more with 1 N HCI and then with
brine, dried over Na;SO,, filtered and evaporated to an oil that smelled strongly of alkylating agent. The
residue was diluted with toluene and evaporated and pumped on for 4 hours. The residue would not
crystallize from ethyl acetate and methanol. The residue was passed through a Gilson reverse phase
column eluting from 95:5 to 5:95 to give an oil after concentration. Crystallization from EtOAc:hexane

afforded white, analytically pure product.
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conpl ete. The reaction was neutralized wwth IN HJ and
the vol une reduced to renove the MeOH and the residue
wor®sgsizered with water and acidified to pH 3. PdnEs2005/007730

cl oudy aqueous | ayer was diluted with an equal vol une
(800 nL) of chloroform After shaking, the product

began to crystallize out of the solutions and gat hered
at the mniscus. The total contents of the funnel were
filtered and the collected solids were washed with

M@foﬁé\mﬂﬂm@% 96 &, &8, ¥.80 aDpearedy,, ey /2R, 0.= 68z, 1H), 7.38 (m,

dried in vacuo for 16 hours t
1H), 4.7¢(hdanidn ol 160<ed881 [ 14 THa BDghi? et Ly 27 kA DR R 3.50 (m. 3D,
2.97 (s, §H5 boued 38X A, BiFedR 2.02 0l HIY 681 (twas bed Hj 6H), py.€ES MS exact
g%\(ilaover Na2SO4, filtered and evaporated. The

Hm“Pﬁf%sﬁ s crystallized fromnethanol to give

product. The crude material was quite insol uble but

was crystallized from QMranphRA4BOI I ed in MeOH,

filtered and dried under vacuumto % ve product.
6-(3-chidioR-{lu@Obentd)-4-IpdBo)y - Aisaisitd-N-gethyk§.5-dipxo-8.3¢50,7 ?ﬁﬁxahwdfgé 6-

4. IH, 7.38 (m 2H), 4.69 (bs, 2H), 3.49

““mm%ﬁme%°#&%“§%(s 3H). 2.84 (s, 3H), 2.56 (bs, 2H).

ppm (ES M5 M+ 394.0) St NHCH;z

6-(3-Ch|oro-4-f|uorobenzyl)-4-hydroxy-2-isopropy|-

di met hyl - 3, 5- dFQXx0+Z, 3, 5, .CHoCH(CH3),

hexahydr o- 2, 6- naf] yridj ne- ar boxam de To a

sol ution N

of 6- ( 3- chl or o4~ £ 1 Uor obenz I)

yl - 5-oxo0-5, 6, 7, 8-

t et rahydr o- 2, 6- napht hyri di ne- I- car boxam de (3.00 g,

7.62 mmwlile cm@hﬁﬁvéﬂﬁemte)l mva@oalamgdwﬂﬁgmggq:qgme set forth in Example

[ t n thomi. 24.4
D e e A S O
hour. The reaction m xture was reduced on a
rotoevaporator to rennvqngmMPgE15he NbCH over 45

tes. The heat gun_was .u
63 Ce RIS BB S e B R TP B LR By 28
naphthy#idiredodakRasie (2. 84 nL, 38.1 mmol) and allowed to stir
at 60 O0C for 3 hours. LCM5S showed 11% starting
mat eri al remai ni ng and over(H30% rsion to N and
O al kyl ated products (typically 2:1). The reaction was
diluted with 35 h nL.CHY HC was
added, and the phag epar tedN The aqueous
| ayer was washed o th pret hyken hl ori de (100
mL). The conbi n€l or gani re Washed with IN
HCl twice nore and the organi g was isolated. The
organic | ayer was washed with 10% aqueous sol ution

Step 1: NaHSC% &ﬁoro Of?uorr%k)enzy%-él g})ﬁ?oxyt}yNtytlnnm%thyl ?? a8 %njl %6.,7,8-
hexahydro-2,6-naphthyridine-1-carboxamide
To a solution of 6-(3-chloro-4-fluorobenzyl)-3,4-dihydroxy-N,N-dimethyl-5-0x0-5,6,7,8-
tetrahydro-2,6-naphthyridine-1-carboxamide (0.1 g, 0.254 mmol) in dry DMSO (5 mL) was added
magnesium methylate (1.097 mL of a 6-10% methanol solution, 0.792 mmol), and the reaction was

434i hydr oxy- N, N- di net h

heated to 60 °C for 0.5 hour. The reaction mixture was rotavapped to remove all of the MeOH. The heat
gun was used to drive all MeOH from the bump bulb. The reaction was treated with methyl iodide (0.079
ml, 6.35 mmol) and allowed to stir at 60 °C overnight. LCMS showed trace starting material remaining

-54 -



10

15

20

25

| ayer was dried over sodium sul fate and concentr at ed
in vacuo to afford a yell ow orange foam resi due. The
wa@odosasenbi ned wi th addi ti onal crude nateri al PET/OR2005/007730

ot her reactions, dissolved in DMSO and Met hanol and

purified via reverse phase chromatography using a

Bi ot age 75L canister and a Varian Metaflash 75L C-18

colum, eluting with a gradient of 70:30 to 35:65 A'B

where A= 0.05% TFA in water and B = 0.05% TFA in

and mestle Neadklated poddt Faned{@atkyBRO pﬂ?dﬁdﬁ Mitod), THEtRERINO ks @ﬂuted with 0.5

atian. t he f act af f.or
A 1E80 90 HRARR T £ 0 o,
bisulfi t"@a\é‘ilqﬁ"éﬁ e hfcfor distirevinee greem aWytbr wad ddyledpand éhe mixture stirred for 1

hr, theﬁ’ﬂl@%ﬁtﬁre v‘/as p%oﬂeﬁ%tﬂ% t@%}% dnd 5 ﬁq{(glc% r% T}IF ﬁﬁgamc layer was

washeciZ tfgles( IBOI‘G JVlth 11N He'l pég ther)Jlth ]qm@gdr(ed ovgr Na,§Q, gltﬂzd arjdidyvaporated to an
oil. THe ﬁﬁdtﬁem/aslphﬁsed g}rcggh %:Gllsgn reve@sejph’ﬁ?e ,coRitin: eh?tmg %0Q§95 5311505 195 to give an
, 1.57 (d, = 6.7 Hz, 3H) ppm (ESI\/ISexact

1H NMR&60 MiHlz, ED4AD) 3 2.8 )Y dEXANRL, E 1 HY, 15), 7.34 (m, 1H), 7.22 (t, J = 8.8 Hz, 1H), 4.78

0 f ) i.spbut

@ s=Sak i ona LUl A Sl P oot LR b e, 27
s, 3D aPhithkT A2 rear-boxami de Step 1:

4- Am no- 6- (3-chl oro- 4-fl uorobenzyl ) -2-i sobutyl-N, N-di m

et hyl - 3, 5-di oxo- 2, 3, 5, 6, 7, 8-

hexahydr o- 2, 6- napht hyr i dFR8MPLEdbhoxani de To a
6-(4-flwodbabdyt)at- h)jdroxy-N N,2-trimethyl-3,5-dioxo-2,3,5,6-tetrahydro-2,6-na dphthyndme—l—
carboxﬁglﬁg’ chl oro-4-fl uorobenzyl) 3, 4- di hydr oxy- N, N- di net hyl

0x0-5, 6, 7, 8-
t et rahydr o- 2, 6- napht hyri di ne-1-garb (0.5 g,
1.27 mol) in DVSO (10 nl) vvaséé gt)@giﬂ?esium
net hyl ate (5. 48|-_§TL of a 6-10% net hanol.,sol uti on, 30.8
mol ), and the re wase O 0OC for 0.5
hour. The reaction ure ot ayapped to renove
all of the MeOH T to drive all
MeOH from the bunp bulb The Ireaction was treated with
| -i odo- 2- net hyl propane (0.73Q, @H35 mmol) and
allowed to stir at 60 OC for 40 m nutes. LCMS showed
Step 1 t r ace Ehyd6(#-flgorbtreyl)-dthyderpb ok 9,33 e iils toy2,6-naphthyridine-1-
N-al ki giedRgoduct forned (O al kyl ated products 3% .
The reaction was diluted with 1nL MeOH then 1IN HCO was
added Tgrfelution ofpT-teghopy qaghonylb@dhfudrobengyy8-hlray- rhxo-1,2,3,4-
tetrahydyoRf6-maphthfridi) Geiwn e fludrdabatdtd (0.026g,\0a5 adhalR e BEark JH@S Step 4) in CCly

br xture turned green, \Water was added an
(2 mL) ag%{\%rl\g]bromo succinimide (0. %17g, 0.095 mmol) and AIBN (catalytic). The reaction is heated

to 80 °C for 1 hour, then concentrated and chromatographed on reverse phase to give the product.

oil afte§ 8on§e tlorg::l)b

Step 2: 6~(4-fluorobenzyl)-4-hydroxy-N,N,2-trimethyl-3,5-diox0-2,3,5 ,0-tetrahydro-2,6-
naphthyridine-1-carboxamide
The title compound can be prepared using a sequence of transformations similar to those

described for Examples 9 and 10.

EXAMPLE 17
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stirred for 1 hr, then the liquid was decanted off the
solids. The solids were partitioned with chloroform 20
workoosfs77e8N HCl 20 nL. The organic | ayer was waB¢EUSD05/007730
times nore with 1IN HCO and then with brine, dried over
Na2SO4, filtered and evaporated to an oil that snelled
strongly of alkylating agent. The residue was dil uted
wi th toluene and evaporated and punped on for 4 hours.
The residue would not crystallize fromethyl acetate
6~(3-chinra-4fitotuherol])-NIKelidtied 4 diyeronp s -npss8 8-didxXo@ 56,3, 8Gck 898r0-2,6-

hth g1 colum eluting from95:5 to 5:95 to give
mapht %rﬁ&ﬁg%f&g? dc‘:eoncentratl on. Crystallization from

ﬂbﬁf{%wz pure 7. 60

Et OAc: hexane af forded white, @al
product.| H NVR (400 VHz, DMSO

(d, J =4.8 Hz, Iy 40 (t . , IH) '7.38 (m
IH, 4.77 (d, J 7 Hz, ,/4N§8 (9d, J = 14.7 Hz,
IH, 3.90 (dd, J 1N2 350 (m 3H),

(mP buried), 2.02 (m

2.97 (s, 3H), 2004 (%, .
, @pn (ES M5 exact nass

IH), 0.81 (t, J =6.22 Hz, 6
Mrl = 450.151) EXAMPLE 14-2

Step 1:"S- C h WIEB01 éd%ﬁfo@ckl@ﬂﬁ&@ﬁedawlﬁ%%oxyéqm}xb SNSRI 5 65%-
SHJ.,. -hex rot- na ht hyri di ne-

- di ox
1-car g‘l?ii%ez %ﬁa@hﬁﬁy%/g L EAPBTIAE was prepared in
accor ddethy vBichlotdie-fipsrobadyl)-8 4skttydfory Shoxb3,677% S by didl2,6-

naphthﬁﬁflr[églt Ea@l?otxglggr'\\)%g (h’\)?? re_p% fgté‘p erscl:rgﬁimﬁar bgexﬁnbteps 1-9 was converted in
a manngr_ sergﬂaq;m Brample X0, Siop & @@Tm%ﬂh))l 644-lyorobeagyINd-yethoiy-2 mestiy-3;5-dioxo-

2,3,5,6 3;851&5119&1%-226 §ap§bh§nc?m§l Q%@;@Ya% R obtafii th@ﬂtﬁ’ﬂo%%hrﬁd 108t preparative

oxam de
silica g%‘ ﬁ@nﬁﬂgw’@l Qlutfqublﬂ)&b%%ﬂqﬂ)an@-lﬁ yathglepe ehlogide. t r i net hyl -
3, 5-di oxo- 2 3,5,6,7,8- hexahydro-2, 6-napht hyri di ne-
sol

1-
Sep2: g (3. o aPsror Mrorarar b Fiis drdrgur gt o dioneei o 75
- 5- oxdle&h@dra +23-napbthyddiyat-oarBoxamidepht hyri di ne- |

2 Nl A0 o B s
methyl-35tdigedd.3 %@V thewaiydiQ- Z@Qamnyme-émtbomw magtdnper sivaidar to that
descnbé’lﬂﬁtE&Qmﬁl@ 19 %té%gli Q5 afd 54 rl‘l?iﬁé dlefﬁpﬁanﬁlté‘ﬁ%p?]agg %‘%@Hﬁ&ﬁnﬂiﬁﬁn the step

P to_renpve al
correspondmg to Step 13 of Example 12.

IH NMR (400 MHz, CD30D) 5 7.50 (dd, J =2.1, 7.1 Hz, 1H), 7.36-7.32 (m, 1H), 7.23 (t, J = 8.7 Hz,
1H), 4.75 (d, J = 14.8 Hz, 1H), 4.67 (d, J = 14.6 Hz, 1H), 3.60-3.55 (m, 2H), 3.54-3.51 (m, 2H), 3.46 (s,
3H), 3.36-3.33 (m, 2H), 2.68-2.61 (m, 2H), 1.25 (t, ] = 6.7 Hz, 3H), 1.13 (t, J = 6.7 Hz, 3H) ppm.

ES MS M+1 =436.0

The compounds in the following table were prepared in accordance with the procedure
set forth in Example 17, using the appropriate amine in place of the diethylamine employed in Step 2 of
Example 17. When the compound was prepared as a salt, the identity of the salt is included in

parentheses following the compound name for the free base.
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gun was used to drive all MeOH fromthe bunp bul b. The

reaction was treated with nethyl iodide (0.079 nL,
wo2®5/081161 ) and allowed to stir at 60 OC over nP@UsS2005/007730

LCMS showed trace starting material remaini ngand

nostly N-al klated product forned (O al kyl ated products

m nor). The reaction was diluted with 0.5 nL MeCH t hen

IN HC was added until a precipitate began to form A

5 nmL portion of 10% sodi um bisulfite was added and the

brown m xture turned green. Wt Wis added and the

m xture stirred for 1 hr, then the m xture was

partitioned with chlo orm HIN HC 20 ni.

The organic | ayer wa she imgs nore with 1 N HC

and then with bri , filtered and

evaporated to an oil. The res dueO s passed through a

G I son reverse phase colum eluting from95:5 to 5: 95
grveran ort_after Loncentratl on. TH NVR (400
Beomje H 7.5 REd, J 2.0, 7.1 Hz, Nae 7.34 (m |H)]ESMS
7.22(tJ 88Hz||—|) 478(d J = 14.8 Hz, IHM+1)
1 84,5(d 4 BHEZ | 213 Dhlore34-Bubrdbbnzyl 8 Bydvoxdyls, 2H), 463.0
B.45 (s 3 . 10 ( $ metBytS;[(42nethgip(reraziB iy capboiydl- (tf, J
=6. 4 Hz 2),—” m EXARPUE-tcb@hydro-2,6-naphthyridine-1,7-dione
6- (4-f1 uorobenzyl ) - 44 BRFdvsaldy- N N 2-tripmethyl -3 54digxo

12-35 6- 2 8 h 465.9
j R AT R P et R e OE;‘%%% de

- (4-f1 UtT oB8nzyl ) -4 F?“%P.YQ\YO'Z 6mB.hth.¥ﬂdine L-digne, , .

sl A
L C T yu
3, 87#apht h@l ne- 1 carf S{’%jf & dm_ - EQAE gdroxw 1481
D l e'

~N

-(et ho <¥p tbonyl) - 2; mm - 0XO0-
ot Aabysiddr A
et+ cul_y U2 -_l U Mdl‘(')b‘é WI UTTl 434.1

tr 1271 uo o/cHta 0. )i& ﬁi‘b ydréﬁgng&@ngg e |8,
>tep 4) 4 (2 m-510k032§-§i§l¢ -h Rjdes-succi ni mide

0.017¢g O 095 mmmol ) a.{pﬂthﬁldﬁkl(lcbaﬁaalamtdbc) The reaction
IS heat ed,f 0C T 0b-(FchdaH-fludrbtemyd-dhqydodropak-€d |am0.1
Chr omat pgraphed on r ¢upree-2pietsled. 3-¢iongiddd.4he product .
Step 2: hexahydro-2, 6-naphthyr1d1ne 1- carboxamlde

6- (14-7f | {or SEiRHefHy ] ﬁ;ﬁﬁ?‘@ﬁ(g%j f&uqipb%n%ypé"gfé%b 5-|di ¥R

12, 3,5, 6-tet rahydr o- 2 hglr ipgeth t Apiero-4 ’817 oxcm' de

The titl dlne-l -carboXami
""‘%ﬁ?ﬁ;—&: - ot qut:I CE43¢!

traﬁssforr;rmfco S si At 0 . '3%%1% [ﬁo 32\5 4%

Exanpl es and 10 E’ 76—nap19c rl%gl-tefrlbd#%&mer zy -N

{agEdTyl - hydr I(ﬁyﬁloroﬂh&x&nzynexg&mrso- — | 4501
mapht hyni di ne- \)ar bc Y@y 1dbe(morpholin-4-ylcarbonyl)-2,3,4,6-
tetrahydro-2,6-naphthyridine-1,7-dione
17-11 HN CHg 6-(3-chloro-4-fluorobenzyl)-4-hydroxy-N,2- 394.1
e dimethyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-
naphthyridine-1-carboxamide

There is no Example 17-9.
EXAMPLE 18

5  N,N-diethyl-6-(4-fluorobenzyl)-4-hydroxy-2-methyl-3,5-dioxo-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-

1-carboxamide
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Step 1: Methyl
- CS-chl oro”-fl uor obenzyD*- net hoxy”- net hyl - S. S- di oxo™A

w0 JdooSlogwahydr o- 2, 6- napht hyri di ne-1 - car boxyl at BCIVES109$/007730
b- CS- chl or o”- f | uor obenzy”- S*- di hydr oxy- S- oxo- S*J”*-tetr
ahydro-1. - naphthyridi ne-1-carboxyl ate which was
prepared as described in Exanple 12, Steps 1-9 was
converted in a manner simlar to Exanple 10, Step 1
for methyl
6- (4-f 1 uorobenzyl) - 4- met hoxy- Q@ TEN{GH;CH,H- di oxo-
2,3,5,6,7, 8-hexahydr o- 2, 6- napht hyri di ne-| - car boxyl ate

to obtain the tiR{ e~sonpou pClEparative silica
gel chromat ogr aphyt in
met hyl ene chl ori dex gtep X

3% et hanol in

6- (3-chl or o- 4-fl uorobenzyl ) 4N, die?hyl-4-hydroxy-2-ne

t hyl - 3, 5-di oxo- 2, 3,5,6,7,8-0  OH

hexahydr o- 2, 6- napht hyri di ne- 1-carboxam de The title
Step 1:conpo iyl fiel4- flupwbenzel-4thydroxyrétoky-5,6,7,8-tetrahydro-2,6-naphthyridine-1-

6- (3- Qgh,%ﬁmé fluorobenzyl) 4- met hoxy- 2-

net hyl di oxo- 2, 3, 5, 6, 7, 8- hexahydr o- 2, 6- napht hyri di

ne- | - Cietsigls gompeund Waaprﬁ@aﬁwlr@uthﬁ irpgedyrg desszibedde Steps bd@f Example
8. in Exanple 12, Steps 12, 13 and 14, using di et hyl

amne in place of dinethylanine in the step

corresponding to Step 13 of Exanple 12. I H NWR (400
Step 2:MHz, OD3LP)6-E-fluotBezglit)4-HydroxR-3 brdickol2,3:1,6,7/8H)exahydro-2,6-

7. 36- | (t, = 8.7 Hz, IH), 4.75 (d, J

= 14, ﬂﬁh’(r%ewfr Y€3, / 14.6 Hz, IH), 3.60-3.55 (m

2H), Fbssiflgcampqung waslye preparrg if & magidy sindlage it §@ribrd for methyl 6-
(3—chlo%@-ﬂuc@o&ﬁz;%}—ﬁldﬁwgﬂrogﬁf-’oxé-5 %5/ SCttetrah%dro B Zaﬂﬂﬁr‘?[ 1§i'ﬁ|g-’1 —cgrbgrgylate

& ppm ﬁ
shown &%‘Bﬂlﬁd% St?PSt7h§'9f ol lowing table were prepared in

accordance with the procedure set forth in Exanple 17,

.using ropriate.amnpe in ace t he .
5P 3 i et hﬁ‘%ﬁl%@iﬁ‘ﬁﬁ"@%&”@ﬁ"@?&‘b‘”ﬁp ‘PX°E§<§%~6rtgfﬂilif‘?mw?éfﬁphthyﬂdme-l'
t he c&m@ouﬂdemas prepared as a salt, the identity of

the s qlhE t1t1§ cdn[ﬁfoluﬂcg ?]E ?i%ape%r xgﬁlte I?l%)?ﬁf& d]éschl)eﬂn %m%p I10 Step 1, where

conmpound nane ase
the desifed compemadg\ibe N-meghyl O-methoxy analog, was 1solated as the second major product from

the mixMrd\bfa¥, 0L §dl 0,6- z(llé‘_;dzftéd’ﬁﬁ&lﬁ% Wi’ayglﬁca‘éeﬁ&sfb’r&lﬁgragh?ahﬁﬁ/é with ®3%

hexahydr o- 2 napht hyri di ne-
methnd] QARG S 1 i by
6 (4 fl uorobenzyl) - 4- hydr oxy- 5- oxo- 5, 6, 7, 8-t et r ahydr o-

Step 4 n%p(!ﬂ tbﬂ%%b%hz@?) g £ glrn%%)c%y § -0X0-3,6,7,8-tetrahydro-2,6-naphthyridine-1-

carboxylic acid

The title compound was prepared in a similar manner to that described in Example 10,
Step 2.

Step 5: N,N-diethyl-6-(4-fluorobenzyl)-4-hydroxy-2-methyl-3,5-dioxo0-2,3,5,6,7,8-hexahydro-
2,6-naphthyridine-1-carboxamide
The title compound was prepared in a manner similar to that described in Example 12,
Steps 13 and 14.
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The title conpound was prepared using the procedure
described in Steps 1-4 of Exanple Step 2: Methyl
W®2{04408176Dr obenzyl ) - 4- hydr oxy- 3, 5- di oxo- 2, 3, 5, BCTU82008807730

ahydro- 2, 6- napht hyridi ne- 1-carboxylate The title

conmpound was be prepared.in a manner simlar to that

described for nethyl 6- ( -chloro -fluorobenzy -

-di hydroxy- -oxo- -tetrahydro

- napht hyri di ne-1-carboxyl ate shown in Exanple 12,
1HNM1$*(43]®3\[@Z & >aﬁﬂm§7(ﬂ@mw 10-7.06 (m, 2H), 4.76 (d, J = 14.6 Hz, 1H), 4..72 (d,

6- (4-fl uorobenzy hoxy- 5-0x0-5, 6, 7‘%-te ahy
J = 14.4/Hp-131) 53 517aqghtfh9’r1f1 éﬁZn@i)L éé@ Em,xz,H)ai & GragDt 3.87 an, @&m‘)éﬁm 2H), 1.27-
123@y@@)@ngganqglg ‘hgg manner described in Exanple 10,

ere the desired conpound, the N nethyl
ESMS@*HBT%Q%@ anal og, was isolated as the second maj or

product fromthe mxture of N O and O O al kyl at ed

products via silica gel raphy eluting with

0- 3% net hanol in nethylé%g&gﬂﬁﬁgg Step 4:
N,N-digghy(-4-(fHflworobtremiz-3 |4} dillyddoxgt SaadoriK ¥,8 5ettahyﬂr52,6-anI&h;trﬁliﬂeahya.rboxamide

dro- 2, 6-napht hyri di ne-| carboxylic acid The title

conpound was prepared in a si (Grzkhlel2 t o t hat
described in Exanple 10, Step 2| Step 5:

N, N- di et hyl - 6- (& obe fydr oxy- 2- et hyl - 3, 5-
d|0x0235678hyd 0- lhapht hyri di ne-
1- car boxanm de The s prepared in a

manner simlar to that descpfi in Exanple 12, Steps
13 and 14. IHNI\/R(4OO M—IZ d 741 37 (m 2H)
710}0}% 4.76 = 14.6 Hz,
- 14bgti coquq}lnd \gasg)fe;(aaed using the pIQpeql]ge sez f.q)rth afgown éimample 18,
except tRid)in thd .ndethy{=sion Sk the 8,3 Alkfylated prdddctOrhs (Flatedhd uskd frst ng or product
eluted o%f@&%é 5 Iﬁé'ﬁanoﬂchécﬂz) 11 (m 3H ppm ES M5 Mt =402.

1H NMR wwgmﬁm@xw 33 o 2B, 2H), 4.74i(hsy Ao 262 $ma3D, $56(m, 2H),
3.41 (my 0B 2t BUAN O 2mBara R i T defli B! - car boxami de

ES MS M+1 =388.2

The compounds in the following table were prepared in accordance with the procedure

set forth in Example 19, using the appropriate amine in place of the diethylamine.

Os__RG
F\©\/ = >N
|
N
N OH
0 OH

Example RG Name ES MS
(M+1)
19-2 N(CHz)CH2CH(CHg)o 6-(4-fluorobenzyl)-3,4-dihydroxy-N-isobutyl- | 402.2
*/ N-methyl-5-0x0-5,6,7,8-tetrahydro-2,6-
naphthyridine-1-carboxamide
19-3 N(CHg)CHoCHg N-ethyl-6-(4-fluorobenzyl)-3,4-dihydroxy-N- 374.2
*/ methyl-5-0%x0-5,6,7,8-tetrahydro-2,6-
naphthyridine-1-carboxamide
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The title conpound was prepared using the procedure
set forth above in Exanple 18, except that in the
woreiolpsEsT on step the O O al kyl ated product waBCT/US2005/007730

i sol ated and used (first major product eluted off with

0- 3% net hanol / CH2Cl 2). | H NVR (400 MHz, CD30D) d 7.38
(m 2H), 7.09 (m 2H), 4.73 (bs, 2H), 3.62 (m 2H),
3.50 (m 2H) 3.41 (m 2H), 2.64 (bs, 2H), 1.22 (m

3H), 1.14 3H), ppm ES M5 Mt 388. 2 The

®ampoun ar{é\l(Ww)QFh@HzCUhl oj:g ﬂu&bbeazwmedlmﬁzﬁﬂw@thwm- @8&2

accordance wth the projcedNegomwes.o.f.8udrhhytsa-2[6x anpl e
using lthe appropriate aplhyriging | -epelwxayfidet he
LE 20 &(-fluprobangy)- 3f4-dlla)/dm@b§mpyropyl- 388.2

di%et hy|l oAl FHE)

~hydrgxy-N N - trinethyl|-=3 N1 'ihﬂfcf’xoﬁa%%%%gf@m'%‘
1 rhaowv ' ‘

%’JIIL T yl I e= T—Cafr IJ\J/\ e 5 vi_l d 5 2
hyaroal 63 4- et hoxybe( T‘fim--fizieonn e ghr anypi
- 2, 6- rlaphthyri di ne- | car {yB8iE. 1(2H)-one
BEhyT - iy Y- 6- (4= Metng a&egem)ﬂmomw iB2

hydr o-|2, 6- napht hyri di ne-(hﬁ@ﬁ&ﬁmwo&m&lymmdn{yeﬁarsed in a
manner| «sNmiAar to that degichytiied2Epoexanpl e 8, Steps
1-4 starting wth 4- nmethoxybenzyl. chl oride 1 nstead of
4-f| uorobenzyl brom de, and also in a manner siml ar
to that descri bed i n Ex&dAMPIR20St eps 1-6, starting

i = r

6-(3 chtMJJD éof(r?ljgﬁéilg Hl%)( N}ﬁ/{‘%%% 1905 cﬁow,f,ggc? hexahydro-2,6
naphth}@é@leé)caéboxars@el 42 (m 7=7.1 Hz 3H), 3.42-3.52 (m
3.8 (s, 3H), 4.37-4.43 (q, JILHz 2I—I) 469(s

=2, 6.
Step 1: 2 H) gi 121}; 4-?:@/89)}%? (?4 E@th@@tbe)bzryl)é-oqo@'_g ’Zyéﬁqtrabmz‘ﬁwpl}thgldme-l-
357.0 c&ﬂae:pyl:ﬁe Et hyl
. e R R E R s 0‘???06’?’?'%%}"2";'% G eeniaitine 1
carboxygﬁtéwwm@pabgd in p omnpen ginelathtp|that described in Example 8, Steps 1-4 starting with 4-
methoxgaeﬂ%ﬁi Eﬂéﬂde@nt(té,adr@h *fﬁé%@&ﬂglﬁt{ %]y e, 9 als in a m%nner ﬁmntlar to that described

-car

tetrah
in Exangle 1. 5 a%ﬂvmwﬁwbme@gmgnzal mrhi@@r eblotegt-fborpenzyl bromide,
1H NMRB(449 MHo,fcszamlls% 4b Gin, 476 T, AR 052 @f 483, By (s, 3H) 4 37-4.43 (g,

s SRR TSI 08% 2 l CA S BNR 0 o
s, IH) pgmenchi ng with HOAc the reacti on was concentr at ed
LRMS (M+1) = 357.0

Step 2: Ethyl 4-methoxy-6-(4-methoxybenzyl)-5-0x0-5,6,7,8-tetrahydro-2,6-naphthyridine-1-
carboxylate
The title product was prepared by treating ethyl 4-hydroxy-6-(4-methoxybenzyl)-5-oxo-
5,6,7,8-tetrahydro-2,6-naphthyridine-1-carboxylate with TMS-diazomethane, using a method set forth in
Step 5 of Example 8 for the preparation of ethyl 6-(4-fluorobenzyl)-4-methoxy-5-0x0-5,6,7,8-tetrahydro-

2,6-naphthyridine-1-carboxylate, except that after quenching with HOAc the reaction was concentrated
in vacuo and partitioned between sat aqg NaHCO3 and CHCl3. LRMS (M+1) =371.0

Step 3: 4-methoxy-6-(4-methoxybenzyl)-5-0x0-5,6,7,8-tetrahydro-2,6-naphthyridine-1-

carboxylic acid
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in vacuo and partitioned between sat aq NaHCO3 and
CHCl 3. LRVMS (MHl) = 371.0 Step 3:
WA 20081080KY - 6- (4- met hoxybenzyl ) - 5- oxo- 5, 6, 7, 8- t BCT/ER30A5/007730
-2, 6-napht hyri di ne-1 carboxylic acidTo a sol ution of
et hyl
4- met hoxy- 6- (4- met hoxybenzyl ) - 5- oxo-5, 6, 7, 8-tetrahydro
-2, 6- naphthyridine-I-carboxylate (15.2 g) in THF
(1501 ) was added Li OH nonohydrate (5.16g) and
suf f i cTendolwidh©F ethd 4dinstBedyve(4tih@haybéndgl)-5-bhe-5 j6¢a8: tetralrydro-2,6-

. By
oL 184Kt R USSR By PRI
sufficignhwat@Hp divaclve therealids The reation wasHlowed satir pirgoms ftappeyatyge for 1.5
hours. '@ﬁer lreécttlbﬁ) G;Qéjnéﬁﬁh%& Qlltg'ﬂ% %LQE ‘iiN:k-R%’aﬁ& Hl% Qi movea_lﬂ?vacuo The

I ned ﬁanl rle

e F T DR g i e
dried od&%bdlﬁg s@FR GGt re@Sind cBRERratedo 893K td 4RV hbAtbsired pddidot Qis a pale

St 4
tan foagp. ﬁ‘%m%ﬂéf(%?ﬁet hoxybenzyl ) - N, N- di net hyl - 5- oxo- 5, 6, 7
, 8-tetrahydro-2, 6- napht hyridi ne-1-carboxam de A
25OTLT F
S0 45 rot ho RS R RSOy B AT el Seong 5.6 B egpbudro 3,
- 2,6- mbdwm@mq &Pﬂ@ﬂw@@r boxylic acid (11.0 g), 8.0g
EDC 5A§901ﬁpf‘ﬁl" ns;&‘r c%mme:ﬁfeﬁ 3@@ Iﬁétﬁdkgll?eg 3—5%59@55 7,8-tetrahydro-

tenperature for tes, itio
2 6-pieEaDE LEBR ST L Eoft 06FD§r o H&Aﬁyﬁ@é PR tyas sired a
room t&hpekdtird Gor 20 inidutés, fMUwed byldiditios a4 IntINofwelM (T fiErsolueon vi dilnethylamine

and ther%g%gggr' 12# ﬁongHg&ﬁ i‘eglg?cﬁlta%shglgncﬁ 01(rt3h8%b?)ljrﬂn(..[ofcﬁ\l fq‘hm and stirred
vigorotishy floe3D MuteheAﬁtato@ncelnagtmg,m PE@mtd ah oil Efrmedromis watbd lgler, 200mL
chloroéEEnq W\Q@{t@l L ee\’!}atmey\?wgh hill Whhlc Eloﬁm)ﬁ{ t‘ﬁgrp{hmc&ﬁﬁﬂed organic

organic aers re was rlne
layers were stdshsd etithdoiae. dred over md@nn sulfatee filicgedang cem&téﬁﬁ%dr ig@gio to pure

pmduclt%pmg@mgﬁdmﬁ product by HPLC/ M5 and NVR. HPLC/ VS
= 370.1 Step 5:

Tiléfq? @1(4 nmet hoxybenzyl ) - N, N- di et hyl - 5- oxo-5, 6, 7
8 t et rahydro- 2, 6- naphthyri di ne- 1-carboxam de

2-oxi d 100
sens; o, Ep b P R R R ol b T srgpppeo2e
5, 6, 7, &xphibyridinethearbragidecdadrideyr i di ne- | - car boxam de and
16. 8 gANMOHBACKI® isSuiidn/of 42 BULhdtoxyWA@-methoxybenzyl)-N,N-dimethyl-5-0xo-

5,6,7,8-tetrahydro-2,6-naphthyridine-1-carboxamide and 16.8 g mCPBA (maximum 77% purity) was

allowed to stir at room temperature until the starting material was consumed (5 hours). The reaction was
washed four times with 100 mL sat aqueous NaHCO; then the organic layer was concentrated. The crude
reaction was dissolved in 250mL CH2Cl2 and the excess mCPBA was then quenched by vigorous
stirring with a sat aq sodium sulfite solution for 30 minutes (both organic and aqueous layers were
cloudy initially but then turned transparent). The layers were separated and the organic washed twice
with sat aqueous NaHCO3. The organic layer was dried over sodium sulfate and concentrated to pure
product by HPLC/MS and NMR.

HPLC/MS (M+1) =386.2
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allowed to stir at roomtenperature until the starting
materi al was consuned (5 hours). The reaction was
wolekesr7bour times with 100 nL sat aqueous NaHZOBUS1We$1007730

the organic | ayer was concentrated. The crude reaction
was di ssolved in 250m.CH2ClI 2 and the excess nCPBA was
t hen quenched by vigorous stirring wwth a sat aq
sodiumsulfite solution for 30 m nutes (both organic
and aqueous | ayers were cloudy initially but then

Step 6:t ur ned1{(damsy@ineis)¢arbohifR-4-BMBExS-0AG RIS PBImaY B 8-oR6S 6 Atetrahydro-
organlfé %rhendmvg@ Cé/%/lth sat aqueous NaHCO3. The
or gani ¢ rréd over sodium sul fate and
c onc erd-mathexly-6-¢4-pethexybewmt) 6, Nbjmé iRy G- dvB-50 T S MuiRhy dro-2,6-

naPhthﬁ%ﬂg A (%45 adr%“zh < ar?(g’ﬁ %RY dljsolvedﬁr(l) ?(On_ﬂ élCEztlzf ﬂ,r]lde a%d transferred to
a 50mlyl|16)ay)5wg,l;@g_pgasglre7 tag(i speg),qegl diThe regetign Waphqaﬁagl fn @ il(i)p."g.o;llbath overnight.

The re@66d @ﬁﬁ:oncentrated in vacuo. The remalmn%\loﬂ was dissolved in 5mL EtOAc and purified on
oxybenz I dlnethyl 0X0-5

an sco SylSpa (AN S0 sy P ALy ek S el ged i 0-10%
MeOH (i BtO8'g?) oveese) rdinstsodndadld 41 16D 1Tbr 40agihites. a8 peductehadilbure by
HPLC/M: ed to a 50mheavy wall ed pressure flask and
5'3;151 he reaction was heated in a 1000C oil bath

LRMS@M&D{FF%'i The reaction was concentrated in vacuo. The

remai ning oil was dissolved in 5mL Et OAc and puri fi ed

on an |sco automated system affi xed with a Biotag
Step 7:F| ash WY 2w @d)]etEWPWZH@'éI I&ﬂmeéltylwﬁwﬁprmh%%rahydro-z 6-

MeCH |1ﬁp1&hﬁ¥&ineoueﬁb&ammenut es and hold at 10%for 40

aner\]/gt elijﬁh Elyﬁr Odgc%tg}ogl -met oxy% (Q ¥neH|?))L(§genzyl) g‘ -0X0-3,6,7,8-tetrahydro-
2 6-napbthblydin6)0§l aabtm(tﬂﬁﬁgwas-cﬁstehvm‘ inoRyiieMzH)and\irédteli wigh GFImIS of a 30%

by wei 'h@ Mutgyn%f KIaéNfe% M@:BMt 900%1 t@mp&mtthy §d rgfnﬂtes The reaction was
s LR A0 RIS Yo OB ISES @4 o horofosmy bl organic

concenﬁratf

© layer wyd Yashedwith frirs, #ieB-ov@iNB8PAr Md tidn Gomvambidaps beke Brodtudt!by HPLC/MS

cetate (7.55¢g) was dissolved in 50 nL MeOH and
M\@?eated with 6.65nm of a 30% by wei ght sol uti on of
LRMS{‘MQVE:’}&&.?,I\/EO—I at roomtenperature for 30 m nutes. The
reaction was concentrated and the remaining solid
partitioned between 10% KHSO4 and chl orof orm The
Step 8: or ganideméthyrar6-(dasethvary bapcy DvNg ¥, 2 di iethy1-3c-diexb-28,616,7,8-hexahydro-2,6-

I\Iazsoéhwgpkﬁmldhgqnca%g&gﬁgr ated to pure product by

HPLT To a solution of 3-hydroxy-4-methoxy-6-(4-methoxybenzyl)-N,N-dimethyl-5-oxo-
5,6,7,8-tetrahydro-2,6-naphthyridine-1-carboxamide (5.00 g) in DMF (50 mL) was added magnesium
methylate (14.3 mL of a 6-10% methanol solution), and the reaction was heated to 50°C for 1 hour. The
reaction was treated with iodomethane (17.66 mL) and allowed to stir at 50 degrees for 1.5 hours. The
reaction was quenched with 150mL 10% aq KHSO4 and concentrated in vacuo to remove the methanol.
The mixture was diluted with 300mL chloroform and the phases were separated. The aqueous layer was
washed twice more with chloroform. The combined organic layers were washed with brine, dried over
sodjum sulfate and concentrated in vacuo. The remaining solid was purified on an Isco automated
system affixed with a Biotage Flash 40(L) (120g) cartridge eluted with 0-10% MeOH in EtOAc over 20
minutes and hold at 10% MeOH for 45 minutes. The product eluted last, pure by HPLC/MS and NMR.
LRMS (M+1) = 400.3
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and NVR LRMS (M+l) = 386.3 Step 8:

4- met hoxy- 6- (4- met hoxybenzyl )-N, N, 2-tri net hyl - 3, 5- di ox
W@205885B66, 7, 8- hexahydr o- 2, 6- napht hyri di ne- PCT/US2005/007730

1- carboxam de To a sol ution of

3- hydr oxy- 4- met hoxy- 6- (4- net hoxybenzyl ) - N, N- di net hyl -

- OX0-

5,6,7,8-tetrahydro-2, 6- napht hyri di ne-1-carboxan de

(5.00 g) in DVF (50 nL) was added magnesi um net hyl at e

(14.3 m_ of a 6-10% net hanol solution), and the

TR T e MR AL e
stir awrbbtndégrees for 1.5 hours. The reaction was
auenchd st ol QTIIPE G ARG U SEIERUIRE bl v

trimethyi;3 FdigeRsP & 19 Tot-bt<ahdrad 6-rephshypidins d scarhoxamide (a9 adi15ml of

(connne-f&lﬁ) @31% 14 $n H@X@ ﬁve%stﬂﬁ%agwgs%eﬂgd Bedhd 8 75°C and allowed to stir
of.orm c.layers wer

an
ovemig e v 3o RS ke 1S5S S i R B prined
by reveis@ pMA€ tiDa Bibkige K@TB 290N@niHedsdich 6dulddbhtaidigth MRnA060cEiloprep

f sh 40(L)

cartridgd: RURRE S A TSR TG Dyl TR g over
LRMS Q0+ hi=rke68s and hold at 10% MeCOH for 45 minutes. The

product el uted I ast pure by HPLC/ M5 and NMR LRVB

= 400. 3St

Step 1021 hy)d O R yhlrang- ﬂuqrpb%@tlh%y@ow WMok inetly]8,56liqxoR2. herdiy

dr IoI 2 héxaﬁ?cnblzmyﬂap&hmﬁecﬁwmmdée In a 50OnLheavy

e ass SSur

4 et %o'%gﬁf Sew{a%ﬁ A9 2NN D8 hexahydp gyfrnaphidyridipe-1-
carboxantidex @49l 001 (ﬁmpl) twiay disghivee il 1028t drg XOMIF akel 108:mE YaHad added. The
mixture Jﬁlfﬁmak&fled(tg &ﬂ‘ﬁﬁﬁ@h@%&bbﬁe@ éeats By gl 6'5'8& Xlﬁ‘%ﬁeg%(zgfjbrg%}%g (0.362g,
0.0016mpje) s gffled- Thereagsion st aymacher avidhAaLiof 2§ 8% 3g KHJ solution and
diluted %m@m&l&bforﬂﬂva’?hedﬂeacbﬁgh Vz@gfuhﬂerq{ﬁtga‘lw"i’tﬂqom Hflheeﬂldgﬁ?wed to stir

reverse phase on a Blotage ressi on no

vigorougly fir 0 mitiesa The et WG{?éﬁﬁ’%t?‘bib\délE? aaa@quﬁ aygfevaspraghed with
chlorofqumo dlhe preerici fretioad wdr8 YorGbiBédNnd drivddver NaSOV, diltatet gndcch®entrated
A LR

e IS LU RO o 58] oty ooyt s s T
solid prdtluﬁt whasexyetaliz8d Grstirain Sopilopael) yitkh drodh édhanal. r ht hyri di ne-

1H NMR (400 A% ADES) 5 2.49-2.57 (m, 1H), 2.67-2.74 (m, 1H), 2.9 (s, 3H), 3.1 (s, 3H), 3.34-3.46
(m, 1), 3.47 (s, 1H), 3.48-3.53 (m, 1H), 4.48-4.52 (d, J=15, 1H), 4.79-4.83 (d, =15, 1H), 7.11-7.21 (m,
2H), 7.34-7.36 (m, 1H), 12.94 (s, 1H).

LRMS (M+ 1) 408.2.

EXAMPLE 21

Oral Compositions

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 gelatin capsule. Encapsulated oral compositions containing any one

of the compounds disclosed in the other examples can be similarly prepared.
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4- Hydr oxy- N, N, 2-tri net hyl - 3, 5-di oxo- 2, 3, 5, 6, 7, 8- hexahy
dr o- 2, 6- napht hyri di ne-| car boxam de (0.43g, 0.0016 nol)
woe®sisEsedl ved in 10rdry DMF and | OCOngNaH wasPETUsmos/007730
The m xture was allowed to stir until the bubbles
ceased, then 3-chloro-4-fluoro benzyl brom de (0.362g,
0. 00l16nol e) was added. The reaction was quenched with
30rmLof a 10% aq KHSO4 solution and diluted with
10O0richl orof orm The reaction was further diluted wth
100mibrine and allomed Emf@nPEEQZgorously for 30
i ARG S EPR ‘1q% the aqueous
v Of o. ic

fr act mms m the stra:mﬂiransfdr za:ndmdwf wdgr@spezvereb\la@d)lcftq:d in @eaetilance with

oncentr
wO 02/?@8% of racqgnbm%%gl%egﬂ%m%pa%%ﬂ a¥1§§ & 'ﬁﬁds % EEJSEIE{IQI%\EMEOH exhibit
inhibitiobh® seaidi tomgferrgtivity indys essays ol ¢xample, fhP .egmpqméwl Examples 1-15, and

17-20 weSQBtaIa BRl integra®nisday aid ®érh &nnd to havibil o ABE thdnzbo€D@hiGpmolar.
d 2.49-2.57 (m I H)

, 2.61-2. 14 8 3II—Q
3.1 ( §urt13q.q)descgpt3cg1 o cggdu(cmlg tpmssayguslpg@(%asserx%e complexes is found in
Wolfe, R:148r 3., DYikoM19b6)70: ¥24-8430, Biazudal et al =1 /irol. P97, 41:79005-7831; Hazuda et

o Dru B o 15172 Ty e e 0t b

Conpositions As a specific enbodi nent of an oral

conposition of a conpoqu?g%P ? hs invention, 50 ng of

conpound of Exanple 1 is ated with suff|C|ent
Assay foii inbibigiop p{/HiRbr¢plicgiowse to provi de a total anount of

580 t 3280 f&ghé 19h1i)itlbh ofachieZEVinfaedod of ELighplividalis wee.conducted in

L T R I N R N

compounl§Tofl tBé prgseRt iapaion ehXANRhikitiaR of HI tepli@tommahifgssay  For example, the
compouiglg ﬁ'ﬁ(a‘}%ﬁgﬁ 18 tnd PR W&E SbuBY tIRGOTMY5R3Gkal td¥reBE 83 about 10
r the strand transfer activity of integrase

mmnmmhmenhomﬂumtadwtn accordance wi th WO 02/ 30930 for

recombi nant integrase. Representative conpounds of the

present invention exhibit inhibition of strand

transfer activity in thiB¥X44EE§23For exanpl e, the
6-(3- cm&mmﬁ%ehﬁl)wmxsm 2 kFmeiics, 1-dioR 6:2)865,67,8-b6tabiptird-0,6-

he i ntegrase assay and were found to have 1C50's | ess
ImPMhﬁ¥%ﬂ?¥ﬂﬁﬁm?”PQH cronol ar.

Step 1: 1-(3-Chloro-4-fluorobenzyl)piperidin-2-one

Valerolactam (60 g) was dissolved in MTBE (1.5L) at room temperature. To this
solution was added BugNSO4 (4.9 g) as a phase transfer catalyst. The cloudy solution was stitred at room
temperature for 5 minutes. Then, NaOH (50 wt%;300 mL) was slowly added as to keep the internal
temperature below 30°C. 3-Chloro-4-fluorobenzyl bromide (108.3 g) was then added slowly to this
biphasic mixture, again as to keep the internal temperature under control. The reaction was then aged for
4 hours at room temperature. At this time LC showed the reaction to be complete. Water (500 mL) was
then added. After phase cut, the organic layer was washed with brine (300 mL), dried under MgSO4
followed by solvent switch to heptane (400 mL). The slurry obtained was stirred at room temperature. for
1 hour and then filtered to afford the title product.

-64 -



10

15

20

25

Furt her description on conducting the assay using
preassenbl ed conplexes is found in Wlfe, AL et al.

wdad 200808067 1996, 70: 1424-1432, Hazuda et al ., POT/US2005/007730
Virol. 1997, 71: 7005-7011; Hazuda et al., Drug Design
and Di scovery 1997, 15: 17-24; and Hazuda et al.
Sci ence 2000, 287: 646-650. EXAMPLE 22 Assay for
i nhibition of HTVreplication Assays for the inhibition
of acute HTVinfection of T-lynphoid cells were
conducted in accordance wth Vacca, J.
Natl. Acad. Sci. USA 1994, 9Jj 4096. Rep
conmpounds of the present invention exlwBHit

Step 2:0f I-W\Hrqpkdtleﬂbf Aiunsatudatet Sulﬁ&&ﬁ&ferfnﬁ%{) 1:eX an‘pl e,
co O - r 0
v gt RSy Db Bl Rt cheso RPN @50 mi) and
cooled o264 ﬂ@rqys €smiir nitssgay atndelphbviel EXAEDS (204 mL, IM in THF) was added over 40

mmutes6at (-2?0' dtl o gn(flaggh g&_}qgﬁxﬂ e%ia C 3\’[@&@ b Xz¥ne s ?atet (rl %}h\}{a{s ‘added over

30 mmtItesC agayblgggpppg{ ﬁle gttg'paljemperature at -20°C. The reactlon was aged for 30 minutes at -
20°C atdvHichrtfa 100 Shodvedl kﬂé%éég&pt@ﬂe)c@rhﬁ%' ﬁiler}ea%ﬁ&pﬁtxture w)as th?n quenched

it e ORI BUES: Ao s et e e vas vashe
with HEUANS@4(08 1)) gl heasganicliys @ad thanwished @k BlinssR x 10D ﬁ]L) dried under

MgSOzﬁog(tW’éeﬁS@Ql)NEﬂt RitMBS TN r(é(@gnlgg'lénﬁ%gﬂrﬁe% V\T‘& fhis Cfgfugén was added
acetic aglaydfide f(lééﬁ’ﬂt‘)ﬁ’@d Mﬂsgaiidﬁ 0y @%é@hﬁﬁﬁp@fbﬁsmn@%‘ét room temperature

)

overmgﬁt‘ M REQioft whb H&ﬁ@%ﬁ%\ﬁ dr ‘33”60‘1%)%?1% rgoeo%edgc}) gf@;sf'gé Q@Hy obtained was

en cadil il b géﬂ“hf@fﬁ Ene raa 18t Plgined ffrg phase cut was then

washedrveﬁldmme) HlnleI&d thden 1\'@@1 Aﬂd&r ﬁaﬂmmmt)ﬁ oBstoNeﬁl@J‘the title unsaturated sulfide 1
er at ShQ reaction. to _be

was obtelg g5 é’ <ihesph<§ g%ff)o vgl canA.fetCéyst frgd from MeOH.

cut, the organic |ayer mas mashed with brine (300 m),

dri ed under MgSOH4 fol |l owed by sol v itc

hept ane (400 nlL). The slurry obtaine S Stir edF%t
roomtenperature, for 1 hour and t¢ien r

Step 3: af f or @rdphetitn dsﬂaevnm @ﬂﬂﬁtdeSfﬁﬂnﬁla 2Pr epar at i on oof @m

123" M PG 3U B Rl s b B 00 i g e vas e
(50 mL)dﬁOég\ﬁd\}gdhq alditigp o( &ﬁ ). The slurry obtained was stirred at room
temperature for 3 days. The slurry was then filtered and the solid obtained was washed with EtOAc (200

mL). The filtrate was then evaporated until almost dryness and diluted with EtOAc (350 mL) and washed
with H20 (200 mL). The organic layer was then washed with brine (200 mL) and dried under MgSO04.
The organic solvents were then removed to completion. The oil obtained was crystallized with a
IPAc:Hexane (1: 1.2) mixture and seeding to afford the title sulfoxide 2.

COsCHoCHs

Step 4: Preparation of a Michael adduct of formula 3

To a solution of vinyl sulfoxide 2 (5g, 13.74 mmoles) in THF (70 mL) at 0°C was added
diphenylketimine glycine ethyl ester (4g, 15.mmoles) followed by t-BuOLi (0.2g, 2.5 mmoles). The
mixture was stirred for 20 minutes at 0°C then, HCI 2N (80 mL) was added. The resulting mixture was
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cooled to -20 degrees C under nitrogen atnosphere.
LHVDS (204 nL, IMin THF) was added over 40 m nutes at
WO 2@508776 B00C and aged for 1 hour at -200C. Mep¢yiUS2005/007730
benzene sulfrmate (17.78 g) was added over 30 m nutes,
agai n keeping the internal tenperature at -200C. The
reaction was aged for 30 mnutes at - 200C at which
time LC showed the reaction to be conplete. The
reaction m xture was then quenched with water (100 ni)
stirred atrP@°@idr Q0 edhurdstahd MTORY16BR0) Whe add&f. irter pHagSRp&ibiion, thB8queous layer

I §= f ] ' ..Ih .
e g Pl IR i onclhe ol Wty fiied ice
with EtfhAicd 3100 ddy) andy8exolfent taperdtct yndeotedacet! peassureto give thXhde adduct 3 as
anoil. (600 nm_; final volume 400 nL). To this solution was

added acetic anhydride (11.6 nL) and MeSQ3H (3.07 nl).

The sol ution was then aged at roomtenperature
overni ght. The reaction was quenched wth ()
m.) and cooled to 00C. The slurry ohtai ned
carefully basified to pH=8 with sg@lig
organi c | ayer obtained after ph

f
5 e ed
Wth biine.. ri [ O After evaJora%iog of
&QliSOIveﬁ?@?ﬁ¥§gg€?v#§8ﬁ%§g(ﬁ?gggd sulfide 1 was obtained
as an o514 solgtioe Rf asdnit di(6-2ad 368 nunclesd iniBHF (Menlt)iat 0°€ was added
triethyl§Hing l(ziﬁL,114C@;E1mmés)%1Y&$e%|bly:aﬁ%%g@%lp&(}?@éthyﬁ%@g@ Giloride (1.55 mL,

Pr ration of a vinyl sulfoxid or mi
13.94 mygdb s g s stirsd o A gimyigiet 01 on et (39 iores added.
The miXt2@Gvaskitrard witEROAWS: 10TEIEY tHeh Qolidnk sk idhe@wadiubie (PR volume: 80

Bt sol id I 9 ).. The slurry ohtained, ..
). 1RSIl S0 bty BhcpOa Bl M B seed el b st s
(50g) usipsEtOerhekanies & 6200amid), the E€AG d ebbbtal fieckvayasativa ohehd solvents, the

title oxahdid ELGai4eq00 L) . The filtrate was then evaporated
untiT al nost dryness and diluted with Et OAc (350 ni)
and washed with H20 (200 nL). The organic |ayer was

Step 6: t hen wash GQ3-\éhlbﬁ—@ﬂlhdﬂ&aeﬁ%@)(b,mdﬂly%gy-%k@iﬁlﬁgd@l{raﬂyﬂlggﬁ—

The organj c. solvents were then renoved to conpl etion
The of@gﬁbfgpﬁ§dma5§ﬂ@PystalIized with a | PAc: Hexane
(10 1T2)a soluibwisfoxamneke 4R id50mineledfif UHE ($3WQLS Whd fded LiBr (1.2¢, 18.1

i 2 : .Preparation .of a M chael uct .
mote O 87 o B0 o ERALS Bl udt S08F g 20, e
HCI 2N 3507 anlpmwdseadded andridee upQumlyasagxt066l wath Brdded(50 mL). Solvents were
ARG HBLd Fi s | BE ¢ ’ I es)
evaporalf ol | owe ddﬁbyd I{}%S;ﬁe(]g_% é{%éo@‘gﬁﬁé %oﬁﬁfoﬁ%g&gé@%@é%ur e
was stirred for 20 mnutes at 00C then, HC 2N (80 nl)
Alternatb@SRaugiled. The resulting m xture wasstirred at 200C

for 2 i and_ MIBE (160 ni). was_added, After
phase %gg"é) g—k%felﬁ%rﬁ-ﬁ-ftlt}?éo%g &%H;}Eg@;g}yé-oxo-g6,7,8-tetrahydro-2,6-

naphthyridine-1-carboxylate

To a stirred solution of ethyl 6-(3-chloro-4-fluorobenzyl)-4-hydroxy-5-0x0-5,6,7,8~
tetrahydro-2,6-naphthyridine-1-carboxylate (5.0 g; see Example 12, Step 6) and sodium acetate (0.89 g)
in acetic acid (90 mL) was added peracetic acid (28 mL). The mixture was then heated at 50°C
overnight. The mixture was cooled to 5°C and saturated NaHSO4 (17 mL) added, keeping the
temperature at less than 25°C. The mixture was concentrated to 50% original volume and partitioned
between tert-butyl methyl ether (100 mL) and water (50 mL). The organic phase collected and the

volatiles evaporated. The residue was dissolved in toluene (50 mL) and volatiles evaporated, the residue
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was basified to pH=8-9 by addition of solid Na2CGC3.

The resul ti ng aqueous | ayer was extracted twce with
WE@808778x 100 nL) and the sol vent evaporated uPCBDS2005/007730
reduced pressure to give the title adduct 3 as an oil.

Step 5: Preparation of an oxamate of fornula 4: To a

sol ution of adduct 3 (6.2g, 13.28 mmoles) in THF (70

m) at 00C was added triethylamne (2 nL, 14.6 nmol es)

fol | owed by dropwi se addition of ethyloxalyl chloride
dissolyed i®luehe (503019 4ndambesdion r?EjSEﬁtéﬂe Fi;:lblly ihg {&idﬂé gvgs d¥esdlved in toluene (20

far . 1 Oyt t . n er J was

). REEGRRGHEL COmD b B e e bl et by rerc
analysiy jThe miydyre soledeiarambignt tehpaating and badimeethbitidesin ettahal (B0 ml.) was

8 oy | [ f.qr .
added.3glfdfgacrt;io%_ %)gg@tsﬁlgf]@oﬁ%i%}j ﬁlr{gﬁgjﬁ tﬁgf’}éfag 6&(%]‘1 %é%i) ﬁe gge Bré)fluct isolated
by filglesy ysing Et OAc/ hexanes 1:1 (200 nmi), then Et OAc as

TH NMR (AR MHATTREIZ)62H854bs, 0H), 0f4 (e SO \0IHS 1H], he (i, 1L 7.15 (¢, J = 8.4

e, TSR B0 850, DR oA, TR o I 20395 6. 62 64515280, 14 (1 =

72 Hzg3H)epprahydr o- 2, 6- napht hyri di ne- 1-carboxyl ate To a
solution of oxamate 4 (2g, 4.5 mmoles) in THF (35 nl)
was added LiBr (1.2g, 18.1 mmoles) foll owed by DABCO

Step 7:( . 76gMethyBS-reileray-TfluprbenryR tdchydronm-ratthyl3cadibar-2,1,8,6,7,8-

hour's Bdxaidfi8$2,6tnBgHhyHEne AN afpeQyifk) Was added and the

' d th EtOAc (50 nL). Sol vents

Ner e o0 R SRS Of AR e i b b vibaony--ox0-
5,6,7.8ttettdhpdro ipuiphitly ddina 1 -pabexyyaed (0yY is DIMF 20N G WASEdA¥Emagnesium
et 010 P, o st st Ao o R s ptanc
distilleg oéfeqndglwylm @siﬂgtg-(l&mb}wm;ylﬂd&ﬂi Tée rebetivmrriatayd wisehediod & 50°C overnight,
e B B H o sB/DY HCLLRD B ievapegsen iy fr 1 houra
ambienf (e oLhe PeadaliypRs isplatadi by dilirationrand syl feltee o6 washysl witbevater (2 x
100 mIEpadile ddedl onSheRltd hindt dn HRPOLIHGAHE ﬁftﬁ%&. (e %gxd %g)'dﬁﬁf)was suspended

a5t 35 Bl b 5t e B el g ambin
temperatinet Thepradiect eooiseldted by BliGHaNGhdSR fifer tad wWaddath(chill ddanol (2x 40
mL) and di&Fo glﬁ%(?ﬁ)é i ptr(bcﬁlct.

H NMR (400 MHz, CDCl3)  13.37 (s, 1H), 7.35 (dd, J = 2.4, 6.9 Hz, 1H), 7.22-7.18 (m, 1H), 7.13 (t, J
= 8.4 Hz, 1H), 4.67 (s, 2H), 3.92 (s, 3H), 3.54 (s, 3H), 3.43 (t, J = 6.4 Hz, 2H), 2.81 (t, J = 6.4 Hz, 25)
ppm. (ES MS M+1 = 395.0)

Step 8: 6-(3-Chloro-4-fluorobenzyl)-4-hydroxy-N,N ,2-trimethyl-3,5-dioxo0-2,3,5,6,7,8-
hexahydro-2,6-naphthyridine-1-carboxamide
To THF (80mL) cooled to -10°C was added iPrMgCl (2M in THF, 60 mL).
Dimethylamine (2M in THF) was then added at -10 to 0°C, the mixture then stirred for 1 hour at-5to
-10°C. The resulting suspension of CIMgNMe3 at -10°C was allowed to warm to 0°C, and a solution of
methyl 6—(3-chloro-4—ﬂuorobenzyl)-4-hydroxy—2-methyl—3,5—dioxo—2,3,5,6,7,8-hexahydro~2,6—
naphthyridine-1-carboxylate (10.0 g) in dichloromethane (100 mL) was added over 20 minutes at 0°C.

The mixture was then stirred until reaction was complete by HPLC. The reaction mixture was quenched
with IN HCI (335 mL). The organic layer was collected and the aqueous layer extracted with CH2Cly
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tenperature at |ess than 250C. The m xture was
concentrated to 50% origi nal volunme and partitioned
wheisoegriet ert - butyl nethyl ether (100 nli) and ReEX/@82005W7730

mL). The organic phase collected and the volatiles
evaporated. The residue was dissolved in toluene (50
mL) and vol atil es evaporated, the residuedi ssolved in
tol uene (50 nL) and evaporation repeated. Finally the
resi due was dissolved in toluene (20 nL). Acetic

(35 mLanHyedrgaghe rhdsed wnte)thmmﬁﬂe ehdawegdhddneitinbrideys BmhR avelatiled were

evaporgtgjﬁl gg\l,e%tdt n’S&%ﬁF %tag a.t%&g?%%golﬁpal ysis. The m xture

d sodi um et hoxi de in

15 NV O B30y 5 0 DA A odhpmethoxide 10 oo
1H), 4. $2 i y €4a. Q\PEY ninghes (@ D"—H@s ﬁé%@%bs%@%@%@@d‘%gﬂfﬂ_&m (s, 3HD),

f ro UCt i sol at ed ratlon
297(8,@%%‘} @do 52-63.51- 4,5z, 2|11l|}>Pm7(E§1>(’1§&4+U—40%08 2 AHz,
IH), 7.2 (m IH, 7.15 (t, J - 8.4 H, |H), 4.7 (s,
oH). 4.35 (q, J =7.2Hz 45 (t, J = 6.4 He,
2[?), 3.355?,/:64@%1’&%4& J=7.2 H, 3H

6-(3-Chdgrnd-{Biosgbeivzyl) Mtiyidydxy-2-isopropyl-N,N-dimethyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-
C quorobenzyI) 4~hydr oxy-2- net hyl - 3, 5-di o
naphthﬁld(% 5 %&%gh}lﬁg hexahydr o- 2, 6- napht hyri dine- o _NCHy),

1-carboxylate To a stirred suspensi on of ethyl

6- (3-chl oro-4-fl uorobenzyl) -3, 4-di hixd

5,6, 7,8-tetrahydro-2, 6- napht hyri di ne- ar boxyljat e

(4Qg)in DVF (200 nmL) was added mageEsSi i X1 derh n

Step 1: net haarépa(aﬂiGﬂ)oﬁ‘ndhIéiaddﬁco(dﬂfdsmulmt ed at 40-

hou r S. | ed. of hyl .
v = oWy 5 TEhRAYRl 6 35 LRl e TSR e o
mL) at ﬂ”é?av% @dded dinbooylkptianing giyrine dithethyl eoideddig, t16. nﬁﬁcﬂ@) fedlowred by t-BuOLi

(0.2¢, ztﬂﬁlﬂolgégeﬂ{éf}%ituwws s'uHeA‘@r 20 H3dTl) eocThR tﬁéﬁﬁ@%ﬁ @0 L) was added.
stirre hour at anbi ent ten‘g@rature

The resyltine maxdire payistisipd f 24 ¢ for G minuiescaod FECRE (168 mLo A6 A0 Hilgr phase
separatigi.tthe agaeas lay2r wasbafified fp pHlisd-Othlyaddiden efhotid Nhf(é()j IThé ekulting

L I TN T N T TN

pressur¢ ®rgpverthe titteerdfhort adanhwlir, and then allowed to cool to
anbi ent tenperature. The product was isol ated by
filtration and the filter cake washed with coldg
nmet hanol (2x 40 nlL) and dried to give the title
product. | HNVR (400 MHz, CDCI3) d 13F s, | 3D
(dd, J =2.4, 6.9 Hz, IH), 7.22-7.18 ( 7.1 ('?Q’Tsc”‘c”s’z
J =8.4 Hz, IH), 4.67 (s, 2H), 3.92c(5, 7 3y

Step 2: 3H) , Prepdrafidn ofhnFsopropylHminedflfornladt (t, J = 6.
2H) To a solution of adduct 5 (2.5g, 5.35 mmoles) in MeOH (30 mL) was added acetone (0.8

mL, 10.7 mmoles) followed sodium triacetoxyborohydride (1.2g, 5.9mmoles). The mixture was stirred
for 20 minutes, and then water (10 mL) and NaHCO3 saturated (30mL) were added. The resulting

N(CHa)>

mixture was extracted twice with BtOAc (2x30 mL) and the solvent evaporated under reduced pressure

to provide the crude title product.
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ppm (ES M5 Mt = 395.0) Step 8:
6- (3- Chl or o- 4-fl uorobenzyl ) - 4- hydroxy-N, N, 2-tri nmet hyl -

W@ 285088D- 2, 3, 5, 6, 7, 8- hexahydr o- 2, 6- napht hyr Pdi/ng2005/007730
1- carboxanmi de To THF (80Onl)cool ed to -100C was
addedJPrMd (2Min THF, 60 nmL). D nmethylamne (2Min
THF) was then added at -10 to 00C, the m xture then
stirred for 1 hour at -5 to -100C. The resulting
suspensi on of C MgNMe2 at -100C was allowed to warmto

00C, and a sol ution of nethyl Oxy~N(CHa)2

6- (3-chl or o- 4-fl uorobenzyl) - 4- h¥droxy-2 net hyl - 3, 5-di o
xo-2, 3,5, 6,7, 8-hexahydro-2, 6- na ri nq 1 NH-CH(CHg)2
-carboxylate (10.0 g) in dichlor OEasS

added over 20 mnutes at 00C. e m xturellwa th n
Step 3: st i r r Feepaiation ofiag gEamap olfgEndyApl et e by HPPC. The®

f e act icofide il @ nias) Buassiadn vmu:luo NLIHG 0°C 33btrigihylamine (1.4 mL,

2.2 eq. ) ap F‘gf{?g g(g'ogﬁe% ﬁ?’%ﬂzﬁ% e%gé%%; et% gh, ég) ide glglﬁlg ¥ eséq";\% The resulting

slurry wiab etnrdacfaﬂnmdutam 0%@ sie@dvardri(30 IbL) was a@sl. Tho mixvoe was ¢Xéiscted with

EtOAc %ﬁ& Bﬁgusen S ven sw?ﬁ%{{%gg&m kn/ﬂzv%lu%%g%f‘%j aﬁleq{ﬂuene solution was

heated atQ0Z;, forr 3045 mmtes t-kgen PSS uglga Plﬁg of sp.]}ca gel @Qg)(ugsmg &tQAc/hexanes 1:1

(200 mI%Z glel:l_%OAJ_QS 'elu%nt7 a“hé Hlie c]xa;rﬂite& Wits: oblaliled after@9agothtior of thé sdivents.
3H) . 3.33-3.96 (m 2H), 3.07 (s,
2.97 (s, 3H) 2.47 (dd, J = 5.68, 11 36 Hz, 2H)
Step 4: ppm G=S) d‘lﬁ)rwlﬂuem%gl&yDM AP Esopfopyl-N, N—dlmethyl -3,5-diox0-2,3,5,6,7,8-

6- ( 3- _hyd 2. |- N, N

di et ﬁ{}ri{f@gfe%‘{ L R g S

napht HEard dlutien oﬂoxamatbdxmﬂn@ 1ISHE}]EJ (3 mb) \Wseiéé‘?ddtleﬂ 1emg.eq.)
followe%(I &?@\%Cﬁ E%gﬂ%lil 9 qug Q‘[}QHJJ)&M@ wapstmd Ei’orsl@lnlﬁhlhtgsnat 95011\/ ieﬂn}.’)!:rature, then

4 mmol es;

HCI 2N1(|5||ml()ms pdded an Tibo s s et mfé g@&%ﬁ Hhh Eh‘g*fﬂ}\tepﬁ drere

evaporﬂécﬂﬁlﬁgﬁﬁjedlégﬁ ﬁ@ssﬁx@% gitO MMk 8Suipduad.| owed by t- BuCLi
.5 nnol es). The m xture was stirred for 20

m nut es at 00C, and then HO 2N (80 nL) was added. The
resulting mxture was stEXAMBLBQSZG)C for 20 mnutes

sk PR Sy R PR Bl

2,3,5,6,0f3-leedliydroNa@@Bthyridiee- ﬂesubbxarrn@: aqueous | ayer was
extracted twice with Et OAc (2x100 nlL) and the sol vent

evapor at ed under reduced
Part A: Preparation

MeOH (10 mL) and MTBE (50 mL) were added to 6-(3-chloro-4-fluorobenzyl)-4-
hydroxy-2-isopropyl-N,N-dimethyl-3,5 -diox0-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-carboxamide
(6.94 g). NaOH/MeOH (1 N; 15.95 mL) was then charged thereto, and the admixture stirred until the
carboxamide dissolved. The solution was filtered and additional MTBE (65 mL) was added to the
filtrate. The filtrate was concentrated by removal of MeOH under vacuum (190 mm Hg at 40°C). The

resulting concentrate (140 mL) was seeded, heated to 40°C, and aged overnight. The aged concentrate
was then cooled to room temperature, and the resulting solids were separated by filtration, washed with

10% MeOH/MTBE, and vacuum dried at room temperature to afford a crystalline sodium salt.
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pressure to give the title adduct as an oil. Step 2:
Preparation of an isopropyl amne of formula 6: O To a
wa@elasn7 of adduct 5 (2.5g, 5.35 mmoles) in MCHUSBO5/007730

nm.) was added acetone (0.8 ni, 10.7 mmoles) foll owed
sodi um tri acet oxyborohydride (1.2g, 5.9mmmvles). The

m xture was stirred for 20 m nutes, and then water (10
m.) and NaHCg 3 saturated (3Onli)were added. The
resulting m xture was extracted twice with Et OAc (2x30

Part B:ni ) anChardveriggtionent evapor at ed under reduced pressure
t
of o b SReDLih BEEND bid SerlfeA Bl pRb R gPicn bR EAT AR eeneratea

on 2 Philips dingly¢a) XdPeithrtr MFray n@wmyhfmamramw coginhgydsandnrfeom 2.5 to 40

degrees(2194 Copper R-AlpR4]1 QKM@Sn(ﬂd—@&?]afZQKQQ)/ﬁ@a% WAsQRM &8he source. The
addi tion of ethyl oxal chl ori de , 2.1 eq.). The

experimegt s tp ynder aﬁnl?lﬁntwa%dl s 2@ yalpesrand therporresperdieg d-gmcings in the XRPD
pattern itRide viRtfellowiz® nl) was added. The nixture was

extracted with Et QAc (2x40 nlL), then solvent sw tched

to tol uene (finAal—volpyre—20-n)—The-toluene solution

was heat ed at 9@161\1‘60! &@paéﬁgl(dmu(t eslelih@En passed

t hrough a pl ugof sirticta get—(20y)usingEt-GAc/ hexanes

1:1 (200 nlL), {theh Et DAc ab.®luant. Th& tit]e oxanate

7 was obt ai ned af&er evaporation [of the soljvents. Step

4 8.1 10.9
6- (3-Chl oro- 4;f 1 ugrobenzyl )7-4- hydr oxy1-225-i soppr opyl -
di met hyl - 3, 5- ¢i-ox0-2, 8,56, ﬁ,&L i
hexahydr o- 2, 6 napit hyLl di ng6 1- carboxam de [To a
sol uti on of oxamate7i660my)—trHH—3—+rt)r was added
Li Br (11 Omg, feq.y fol|l owed7by DABCOI556ng,| 1.5 eq.).
The m xture was stirred for 10 m|nutes at rjoom
t enperat ure, hen® HO | 2N (@OrrL) s added and t he
m xture was ektragcted|w th, Et CAc rgg The sol vents
wer e evapor at ed_under rpduf‘ d m‘@qqur ive the -
title conpound. EXAMPLE 2549yst glli %3sod| um salt of
6- ( 3- chl or o- 4FHuerobprayH—4—hygrexy—2—sgpr opyl -
di net hyl - 3, 5- di ox%®- 3.7 23.9
2,3,5, 6, 7, 8- hexahydro-2,6-maphthyridrme=t=car boxam de
Part A: Preparation MeOH (10 nmL) and MIBE (50 nL) were
added Al Na &dd(pPepalti o Ge fAnhded Q60RBRAZY Pirt A-was also analyzed by a TA

Instruments DSC 2910 differential scanning calorimeter at a heating rate of 10°C/min from room

temperature to 250°C in a closed pan in a nitrogen atmosphere. The DSC curve exhibited an endotherm
with a peak temperature of 220°C and an associated heat of fusion of 27 J/gm. The endotherm is
believed to be due to melting.

A thermogravimetric analysis was performed with a Perkin-Elmer Model TGA 7 under

nitrogen at a heating rate of 10°C/min from room temperature to 250 °C. The TG curve showed a 1.1 %
weight loss from 20 to 220 °C.

While the foregoing specification teaches the principles of the present invention, with
examples provided for the purpose of illustration, the practice of the invention encompasses all of the

usual variations, adaptations and/or modifications that come within the scope of the following claims.
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hydr oxy”-i sopropyl - N*-di net hyl - S*- di oxo™". S*J.
- hexahydr o”*- napht hyri di ne-1 - car boxam de (6.94 g).

wWOROS8BEEH (1N, 15.95 nL) was then charged t heP€r/vs20a5ah7730

the adm xture stirred until the carboxam de di ssol ved.
The solution was filtered and additional MIBE (65 ni)
was added to the filtrate. The filtrate was
concentrated by renoval of MeOH under vacuum (190 mm
Hg at 400C). The resulting concentrate (140 nlL) was

WHATIR €HlAdYIERdat ed t o 400C, and aged overni ght. The aged

concentrate was then cooled to roomtenperature, and
the resulting solids were separated by filtration,
washed- wi t HA d@8pove IvTiBea Ian a pheamagsniichlly ecteptable sdithereof:
tenperature to afford a crystalline sodiumsalt. PartB:
Characterization An XRPD pattern Bt a Na salt pr epar ed
in the manner dgscribed in Part vvas/lﬁ"'énerat ed on a

Phi | i ps Anal yti calzZX Rer t <~ ayNpowder

di ffractoneter using congli
degrees 2 Q CoppeRK- K- Al pha 2
(Ka2) radiationXfas used as I;rce. The experi nent
was run under anbient conditrons.~¥2Z2Q val (s and the
correspondi ng d-spacings in the XRPD pattern include

whereitt he followi ng: A Na salt prepared in the manner

X1 is:

X2 is:

R4 is:

described in Part A was al so anal yzed by a TA
I nstruments DSC 2910 differential scanning calorineter
at a heating rate of 10C m nfromroomtenperature to

00Cyn a closed pan in a nitrogen atnosphere. The

C curve exhi bited an endothermw th a peak
{PnpeP¥re of 2200C and an associ ated heat of fusion
Q%) 27 cHloggn The endothermis believed to be due to
lting. A thernogravinetric analysis was perforned
th Zﬁ?"é’r?& n- El mer Model TGA 7 under nitrogen at a
i®at | mgthoay;e of 10C/ mi nfromroomtenperature to 250
0OC. The TG curve showed a 1.1 % weight loss from20 to
220 0C. Wi le the foregoing specification teaches the
principles of the present invention, with exanples
provi dgd for the purpose of illustration, the practice
of the invention enconpasses all of the usual
Vari af®Ms, adaptations and/ or nodifications that come
)t hi Bhibfee scope of the foll ow ng clains. WHAT | S

Al ?r/ED rIOS: 1. A conpound of Forrmula I, or a

ar maceuti cal | y acceptable salt thereof:
5) methoxy,

(6)  -C1-4alkyl,

N -CF3,
® -OCF3,
9 -CN, or

(10)  -SO2(C1-4 alkyD);

(D -CO2H,
2)  -C(=0)-0-C1-4 alkyl,
(3) -C(=0)NH2,
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wherein: Xl is: (D-H (2) brono, (3) chloro, (4)
fluoro, or (5) nethoxy; X2 is: (D -H (2) brono, (3)
wa@bdosigr7614) fluoro, (5) methoxy, (6) -G _4 aP&pUS20059907730

- CF3

, (8) -OCF3, (9) -CN, or (10) -Sq 2(C _4

alkyl); R4 iis: (D-CRH, (2) -¢(=0-0G -4 alkyl,

(3)

~C(=ONH7, (4) -C(=ONHG -4 alkyl, (5) -C(=0 NG

-4 alkyl)2 , (6) -C(=O) -NH (CH2 )2-3-0-0 -4 al kyl,

)
&)
©)
(N
®)
&)
(10)
an
(12)

(13)
(14)
(15)
(16)

RS is:
(D
2
(3)
4
(5)
(6)
(7)

-C(=0)NH-C1-4 alkyl,

-C(=O)N(C1-4 alkyl)2,
-C(=0)-NH-(CH2)2-3-0-C1 -4 alkyl,
-C(=0)-N(C1-4 alkyl)-(CH2)2-3-0-C14 alkyl,
-NHC(=0)-C1-4 alkyl,

-N(C1-4 alkyl)C(=0)-C1-4 alkyl,
-NHSO72-C1.4 alkyl,

-N(Cj-4 alky)SO2-Ci-4 alkyl,

-C(=0)-HetK, wherein HetK is:

K\N/CHQ,

xS
) ) ) , , or
N . . .
, wherein the asterisk * denotes the point of attachment to the rest of the

compound,

-C(=0)NH-(CH2)0-1-(C3-6 cycloalkyl),
-C(=0)N(C1-4 alky])-(CH2)0-1-(C3-6 cycloalkyl),
-C(=0)NH-CH2-phenyl, or

-C(=0O)N(C1-4 alkyl)-CH2-phenyl; and

H,

-C1-4 alkyl,
cyclopropyl,
cyclobutyl,
-CH2-cyclopropyl,
-CHp-cyclobutyl, or
-CH2-phenyl.

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

thereof, wherein R4 is:

(D
@
3
4)

-CO2H,
-C(=0)-0-C1-4 alkyl,
-C(=O)NH2,
-C(=0)NH-C1 -4 alkyl,
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(7) -C(=0-N(Ci -4 alkyl)-(CH2)2-3-O-Ci* alkyl, (8)
“NHC(=O) -G 4 alkyl, (9) -N(G -4 alkyl)CQ(=O-C _4

W@bdoglog77620) - NHSO2- C1. 4 al kyl, (11) -N(CG -4 PCT/US2005/007730

al kyl )SO2-C -4 alkyl, (12) the point of attachnent to
the rest of the conpound, (13) -C(=O) NH (CH2)O0-1-(C3-6
cycloal kyl), (14) -C(=O NG -4 alkyl)-(CH2 )0- |-(C3
-6 cycloal kyl), (15) -C(=0 NH CH2-phenyl, or (16)
-(=ON(G -4 al kyl)-CH2-phenyl; and RS is: (D -H (2)
(¥ _4C@DMY(C1-4 S3ylpycl opropyl, (4) cyclobutyl, (5)

. Heni e Bt I IE S 00 Yy To claim1, or

&)phar@eOed(Crally4cbpnt2@i@-44dkyl. t hereof, wherein R4

t§° (ucCeRll;  Ahy; (=0 -0 C -4 alkyl,

9  -N(C14 alkyD)C(=0)-C1-4 alkyl,

(10) -NHSO2-C1-4 alkyl,

(11)  -N(Cp-4 alky])SO2-C1-4 alkyl,

(12) -C(=0)-HetK, wherein HetK is:

YeeNesNsaNe

*/N ’*/N ’*/N\) ’*/N\) ,*/N\) ,Or*/N\/NH . wherein
the asterisk * denotes the point of attachment to the rest of the compound,

(13)  -C(=0)NH-(CH2)0-1-(C3-6 cycloalkyl),

(14)  -C(=0)N(C1-4 alkyl)-(CH2)0-1-(C3-6 cycloalkyl),

(15) -C(=O)NH-CH2-phenyl, or

(16) -C(=0)N(C1-4 alkyl)-CH2-phenyl.

3. The compound according to claim 1, or a pharmaceutically acceptable salt

thereof, wherein R4 is:

(1)  -CO2H,

2) -C(=0)-0-C1-4 alkyl,

(3)  -C(=O)NH2,

4 -C(=0O)NH-C1-4 alkyl,

(5)  -C(=O)N(C1-4 alkyl)2,

(6)  -C(=0)-NH-(CH2)2-3-0-C1-4 alkyl,

(7)  -C(=0)-N(C1-4 alkyl)-(CH2)2-3-0-C1-4 alkyl,

® -NHC(=0)-C1-4 alkyl,

(9  -N(C1-4 alkyD)C(=0)-C1-4 alkyl,

(10) -NHSO2-Cj1-4 alkyl,

(11)  -N(C1-4 alky)SO2-C1-4 alkyl,

(12)  -C(=0)-HetK, wherein HetK is:

(> O o (s N (\N’CH3

*/N */N */N */N\) */N\) or*/N\)
wherein the asterisk * denotes the point of attachment to the rest of the compound,

(13)  -C(=0)NH-(CH2)0-1-(C3-6 cycloalkyl),
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(3) -A(=ONH2 , (4) -C(=ONHC -4 alkyl, (5)

-C(=ON(CG -4 alkyl)2, (6) -C(=O-NH(CH2)2-3-O0C -4
wa@bkdoplog7767) -C(=O) -N(C -4 al kyl) - (CH2) 2- 3- O GPCT/WS2005/007730

alkyl, (8) -NHC(=O-C -4 alkyl, (9) -N(G _4

al kyl)(=0 -G -4 alkyl, (10) -NHSQ2-Cl-4 alkyl, (H
-N(CG -4 alkyl)S®2-C -4 alkyl, (12) HetK is:
wherein 10 the asterisk * denotes the point of
attachnment to the rest of the conpound, (13)

A4 =QdbNeHR ) Ay (CB - 1oL pakclogly)), (14) - C(=0) N(Gi -4

al kyl ) - ( = |- -6 cycloal kyl), (15

dgy :m%gégﬁﬂé’ﬁéﬂgi %r (16) -C(=0 Ngo' ). 4

@bKy | CEhRKBhaniy)-TH-ghenithe conpound according to

claim1, or a pharnmaceutically acceptable salt

thereof, wherein Ris: (1) -C2H, (2) -((=0-00G -4

al kyl4. 20 TR conpomid)dRding th)clai@(l=0) Aphamhacautigplkyaccentable salt
thereof,\'g}%{gif?) N(G- 4 alkyl)2, (6) -C(=O-NH(CH2 )2-3-O0C -4

X1 is fluoro;
X2 is -H or chloro;

R4 is:

) -C(=0)-0-C1-3 alkyl,

2) -C(=0)NH-C1-3 alkyl,

(3)  -C(=0)N(C1-3 alkyl)2,

)] -C(=0)-N(C1-3 alkyl)-(CHp)2-0-C1.3 alkyl,

5) -N(C1.3 alkyl)C(=0)-C1-3 alkyl,

6) -N(C1-3 alkyl)SO2-C1.3 alkyl,

) -C(=0)-HetK, wherein HetK is:

O O o (s (7ONH (\N/CHS

*/N N */N\) */N\) 7*/N\) ,or*/N\) ,
wherein the asterisk * denotes the point of attachment to the rest of the compound,

(8)  -C(=0)NH-(CH2)0-1-(cyclopropyl),

©)  -C(=0)NH-(CHp)0-1-(cyclobutyD),

(10)  -C(=0)N(C1-3 alkyl)-(CH2)0-1-cyclopropyl,

(11)  -C(=0)N(C1-3 alkyl)-(CH2)0-1-cyclobutyl,

(12) -C(=0)NH-CH2-phenyl, or

(13)  -C(=0)N(C1-3 alkyl)-CH2-phenyl; and

R3 is -H or -C1.4 alkyl.

5. The compound according to claim 4, or a pharmaceutically acceptable salt

thereof, wherein
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(7) -C(=0-N(C -4 alkyl)-(CH2)2-3-O0C .4 alkyl, 25
(8) -NHC(=O-C -4 alkyl, (9) -N(G _4 alkyl)C(=0O-Ci
WO dooalokyrb7 (10) - NHSO2- Cl. 4 al kyl, (11) -N(C PdT/US2005/007730

al kyl)SO2-C _4 alkyl, (12) -C(=0) -HetK, wherein HetK
is: , , , , wherein the asterisk * denotes the point
of attachnment to the rest of the conpound, (13)
-C(=O NH (CH2)0-1-(C3-6 cycloal kyl),(14) -C(=ONGC -4
al kyl)-(CH2)0- I-(C 3 -6 cycloal kyl), (15)

x1 is fluGke=O) NH- CH2- phenyl, or (16) -C(=O NG _4
al kyl') - CH2- phenyl . 5 4. The conpound according to
claim1, or a pharnaceutically acceptable salt

X2 is -Hhverldob; wherein c | is fluoro; 0 X2 is -H or chloro;
R4 is: (D-C(=0-0C -3 alkyl, (2) -C(=ON+C -3
alkyl, 5 (3) -C(=ONOGC _3 alkyl)2, (4 -C=0-NGi

Ris: -3 al kyl)-(CH2)2-O0C -3 alkyl, (5 -NG -3 _
alikyl )-O(=ONCi-3akkyph kyl , (6) -N(CG _3 alkyl)S02-G _3

| kyl 7 t K, vvherelnHetKls n
a(2) y -C{ (;)-Het w?xerem HetK is:

wherein the asterisk * denotes the point of attachment to the rest of the compound,
3) -C(=0)N(C1-3 alkyl)-(CH2)p-1-cyclopropyl, or
4) -C(=0)N(C1.-3 alkyl)-(CH2)0-1-cyclobutyl; and

RS is -C1-4 alkyl.

6. The compound according to claim 5, or a pharmaceutically acceptable salt
thereof, wherein R4 is -C(=O)N(CH3)5.

7. The compound according to claim 1, or a pharmaceutically acceptable salt

thereof, selected from the group consisting of:

methyl 6-(4-fluorobenzyl)-4-hydroxy-3, 5-dioxo-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-carboxylate;

6-(4-fluorobenzyl)-4-hydroxy-N,N-dimethyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-

carboxamide;

N-cyclobutyl-6-(4-fluorobenzyl)-4-hydroxy-3,5-dioxo-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-

carboxamide;

N-cyclopropyl-6-(4-fluorobenzyl)-4-hydroxy-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-

carboxamide;

6-(4-fluorobenzyl)-4-hydroxy-N-isopropyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-

carboxamide;
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wherein the asterisk * denotes the point of attachnent
to the rest of the conpound, (8) -C(=0 NH (CH2)0-
wo 2q¢ospgi7epropyl ), (9) -C(=O) NH (CH2)0 - | - ( cycbPobus3nn3/g07730
(10) -C(=ON(C -3 alkyl)-(CH2)0- I|-cyclopropyl, 5
(11) -C(=O N(GCi _3 alkyl)-(CH2)0- I-cyclobutyl, (12)
-C(=0 NH~CH2-rhenyl, or (13) -C(=ON(C c_3

al kyl)-CH2-phenyl; and R5 is -Hor -C _4 alkyl. 0 5.
The conpound according to claim4, or a
pharmaceutically acceptable salt thereof, whereinc |

o by R B gty S S o ey ueladie -

carboxaigle; wherei n the asteri sk * denotes the point of
attachnment to the rest of the conpound, (3) -C(=0 NG

-3 alkyl)-(CH2)0 - |-cyclopropyl, or (4) -C(=ONGC -3 .
- Mocrpheg ) A-BHp0-4 S1iep 2 bihe Jrhecapiieorkss pephtsegdines |apRyryic acc

6. The conmpound according to claimb5, or a

har maceut i cal .y acce salt thereof, wherein R4
- RS RER) S SR BB L BO PR 5 bl m
methylnkthamssuléonphidenaceut i cal |y acceptabl e salt thereof,

selected fromthe group consisting of: nethyl

6- (4-fluorobenzyl ) -4-hydr oxy- 3, o
N-[6-(4-8uetplsneyl p4-Byd oy -Zmethiike adipde-8.35, 6 1. friptahydre 2 friaphthyrédip-yll-N-
methylaphidd; €

6-(4-fluorobenzyl)-4-hydroxy-N, N, 2-trimethyl-3,5-dioxo-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-

carboxamide;

6-(3-chloro-4-fluorobenzyl)-4-hydroxy-N,N,2-trimethyl-3,5-dioxo-2,3,5,6,7,8-hexahydro-2,6-

naphthyridine-1-carboxamide;

6-(3-chloro-4-fluorobenzyl)-4-hydroxy-2-isopropyl-N,N-dimethyl-3,5-dioxo-2,3,5,6,7,8-hexahydro-2,6-

naphthyridine-1-carboxamide;

6-(3-chloro-4-fluorobenzyl)-4-hydroxy-2-isobutyl-N,N-dimethyl-3,5-dioxo-2,3,5,6,7,8-hexahydro-2,6-

naphthyridine-1-carboxamide;

N-cyclobutyl-6-(4-fluorobenzyl)-4-hydroxy-2-methyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-

1-carboxamide;

N-cyclopropyl-6-(4-fluorobenzyl)-4-hydroxy-2-methyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-

naphthyridine-1-carboxamide;

6-(4-fluorobenzyl)-4-hydroxy-N-isopropyl-2-methyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-

1-carboxamide;
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6- (4-fl uorobenzyl) - 4- hydr oxy-
N, N- di net hyl - 3, 5-di oxo- 2, 3,5, 6, 7, 8- hexahydr o- 2, 6- na

WO baolsgpsizei ne- | car boxam de;

PCT/US2005/007730

N-cycl obutyl - 6- (4-fl uorobenzyl) - 4- hydr oxy- 3, 5- di oxo- 2,
3,5,6,7, 8 hexahydro- 2, 6- napht hyri di ne-| car boxam de;
N-cycl opropyl - 6- (4-fl uorobenzyl) - 4- hydr oxy- 3, 5- di oxo- 2
, 3,5, 6,7, 8 hexahydro- 2, 6- napht hyri di ne-| car boxam de;
6-.(4-fl uorobenzyl) - 4- hydr oxy-
2-(4-fhidrotenqyt) efplyslds By Selethyl 5~ @ipsridin 4 -ylcaBoongly-a3yids-etrzhyard@p b ghthyridine-

17du%g|d|ne | car boxam de;

(4-f 1 uorobenzyl) - 4- hydr oxy- N- net hyl - 3, 5- di oxo- 2, 3, 5,
6, 7, 8- hexahydr o- 2, 6- napht hyri di ne-| car boxam de;

2- (4—ﬂ&r&b@ngyl)MﬁQﬁ9 %y&ﬂlorﬂogﬂcqﬁl%ﬂcﬁbonyg %P6 §1£W¥g-n9phthyndme—l 7-

hyri'dme- | -carboxylic

mmw’N-tG (4 fl uor obenzyl) - 3, 4-di hydr oxy-5-o0x0-5,6, 7, 8-tetr
ahydr o- 2, 6- napht hyri di n-1 -yl ] - Nret hyl net hanesul f onam d

2‘(4'ﬂ‘}e¢‘%b8“2(y9'Sr*ryﬁbﬂ"ééﬁé(ﬁ?fr‘ia?“i‘ﬂ%ﬁ‘ﬂi‘?"&%‘?x’zé Afstefhyde 36 grpfityriging-1,7-dione;
, 8- hexahydr o- 2, 6- napht hyri di n- I-yI] Nret hyl acet a

6-(3- chg}réj g—fﬂugroé 41z§1§ Hg{yg}&i é){%%%t@)é&y%g%‘ﬁex 223,63 Sehepablror.-

naphthyrding; ln@rb%am@ex am de;

- CS- chl or o”- quorobenzyEﬁ hydr oxy- K N -tri nethyl
droAA napht hyri di ne-

63 <Hlg e B o B PN BBy o e HEap a1 SReabydeo-26-
nqmﬂﬂﬁ&haM%ﬁn&mnﬁhdloxo b - hexahydro”.
napht hyri di ne- 1- car boxami de;

- CS-chl oro™-fl uorobenzyO:- hydr oxy”™-i sobutyl - N
2-(3-chlog-rélpbrpbenz @) -8ihgsroxy-brancettyl-6H @-methylpiperazin-4-yl)carbonyl]-2,3,4,6-

tetrahy@8BIBLAY bk cFSeiL ﬁﬁ{q oxam de;
erayhkcyép%ﬁ 9ﬁ 6 (4 Puorobenzyl) 4- hydr oxy- 2- net hyl -
-di oxo- 2, 3, 5, 6, 7, 8- hexahydr o- 2, 6- napht hyri di ne-

2-(3- chﬂar&mﬂb&ksmﬁf.s-hydmxy 6-methyl-5- (th10m0rphohn—4—ylcarbon /D -2 3 4, 6-tet§ahydro-2,6-

r opy

6- (4-fl uorobenzyl) -

naphth)%qdlﬁ/ . 5,6, 7, 8- hexahydr o- 2, 6-
naphthyrldlne 1- carboxanide'

2-(3-chg>liogi‘ «5(8% 2%@) exa

naphthyridinarlibdiems; de

P%‘Y '\e%fdﬁlo

-car boxa

hydr oxy-

g_ ﬁié?r}yﬁ) %%!1 E){etraﬁyéroa 6-

2 (4 quorobenzyI) 8- hydr oxy- 6- et hyl -5- (pi peridin-|-y
yl)-2,3, 4, 6-tetrahydro-2, 6-napht hyri di ne-
6-(3- chlPro74 g}lgﬁ‘genzyl)—N (cyclopropylmethyl)~4 hydroxy—2—methy1~3 5-diox0-2,3,5,6,7,8-

hexahy@ro(4%-a ghltﬁy@cbﬁdlx-%rboﬁnﬁuédr oxy- 5- (t hi onor phol i n-4-yl carb

onyl ) -

3,4, 6-tetrahydro-2, 6-napht hyri di ne-1,7- dione;

2-(4- fIuorobenzyl)-8-hydroxy-5-(pirerazin-I-yIcarbonyI
6-(3-chlord24-Buetpentd}-Nadyyldprop;4ehydapiriyathyd i3 [5edibx 022, 315,6/768-hexahydro-2,6-

naphthyridine-1-carboxamide;

6-(3-chloro-4-fluorobenzyl)-N-ethyl-4-hydroxy-N,2-dimethyl-3,5-dioxo0-2,3,5,6,7,8-hexahydro-2,6-

naphthyridine-1-carboxamide;

6-(3-chloro-4-fluorobenzyl)-4-hydroxy-N-isopropyl-N,2-dimethyl-3,5-dioxo-2,3,5,6,7,8-hexahydro-2,6-

naphthyridine-1-carboxamide;
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b- -chloro -fl uorobenzy -hydroxy -isobutyl-N nethyl -

-di oxo S -hexahydro - naphthyri di ne- 1-car boxam de;
W@2@S0811bDr o”- f | uor obenzy”- N*- di et hyl - hydr oxyPETES109$/007730

SM-di oxoMANJ. S- hexahydr o””- napht hyri di ne-

1- car boxam de;

2-(3-chl oro-4-fl uorobenzyl) - 8- hydr oxy- 6-net hyl -5-[ (4-m

et hyl pi perazi n-4-yl)carbonyl]-2, 3, 4, 6-

t et rahydr o- 2, 6- napht hyri di ne-1, 7-di one;

2-(3-chl oro-4-fluorobenzyl)-8-hydroxy-6-nethyl-5-(thio

2-(3-chlBRs- @h’lﬁbﬂoﬂﬂéﬁl %?E}RSW 'nleﬂ%i 3 BoBnditd-ABXHERND $2 6-tetrahydro-2,6-

H@Nﬁmgmﬁgldﬁﬁ@ﬁ% 4- quorobenzyI) 8- hydr oxy- 6- met hyl - 5- (pi pe
ridin- I-ylcarbonyl) 2,3,4,6-tetrahydro- 2, 6-

a r dlon
o--<hfg e Mol i s e T ey GBSy 2t
1-carbod#raidy;- 2- met hyl - 3, 5- di oxo- 2, 3, 5, 6, 7,
hexahydr o- 2, 6- naphthyrldlne I -carboxan1de,
6- (3-chl oro-4-fl uorobenzyl)-N-cycl opropyl - 4- hydr oxy- 2-
N, N-dietestlioy(H-TBo®belizph-d-13 d@x 52 Gnethy8 3 | ehiatioy2eh, £6.2 86exahydro-2,6-naphthyridine-
{mhﬂgﬁﬁghyrldlne 1- car boxanmi de;
6- (3-chl oro-4-fl uorobenzyl) - N-et hyl - 4- hydr oxy- N, 2- di ne
t hyl - 3, 5-di oxo- 2, 3, 5, 6, 7, 8- hexahydr o- 2, 6-

N, N—dldﬂlagﬂiﬁt(hléflhbﬁ)b&&?fﬂ—ﬁﬁﬁmwmoé ,6,7,8-tetrahydro-2, 6-naf>hth ridine-1-
b C? chl or o”-fl uor obenzyO" hydroxy N-i sopr opy N%-dlnet
CAarbOXYe sn - di oxon. S*. S-hexahydro -

napht hyri di ne- 1- car boxam de;

; 9y 2y 9%y |5 @0 TR Rdine-1-
6-(4-l ro(aéuz?ﬁ 3L (@%}f&b&gl‘i@%gglﬁglzbi L%th?rf ? (?15,@? bS?tﬁ{?%{yI&% 2,6'>5 nz‘p%yiqdme 1
CN%Oﬂwaﬁﬁthyrldlne | ,7-dione; - -chloro -fl uorobenzy

-hydroxy N - dlnethyl -dIOXO- JN- hexahydr o- Z.

thyridine- 1-carboxa
N-cttylyg RO HOBPA D AT S Pros 4y BSgodioriof pgabtbyriine 1
carboxaiid 0- 2, 3, 5, 6, 7, 8- hexahydr o- 2, 6- napht hyri di ne-
1-carboxan1de;
N, N- di et hyl - 6- (4-fl uor obenzyl) - 3, 4- di hydr oxy- 5- oxo-5, 6
6-(4-flupidbSzy BB ahilydiray 2¥-Gethg pHibxyNiptopye s 6 4 B¢ thivebgdioed6-naphthyridine- 1 -

carboxamide;

6-(4-flucrobenzyl)-3,4-dihydroxy-N-isopropyl-N-methyl-5-0x0-5,6,7,8-tetrahydro-2,6-naphthyridine-1-

carboxamide;

2~(4-fluorobénzyl)-7,8-dihydroxy-5-(pyrrolidin-1-ylcarbonyl)-3,4-dihydro-2,6-naphthyridin-1(2H)-one;

and
2-(4-fluorobenzyl)-7,8-dihydroxy-5-(morpholin-4-ylcarbonyl)-3,4-dihydro-2,6-naphthyridin-1(2H)-one.

8. The compound according to claim 7, or a pharmaceutically acceptable salt
thereof, which is a compound selected from the group consisting of 6-(3-chloro-4-flucrobenzyl)-4-
hydroxy-N,N,2-trimethyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-naphthyridine-1-carboxamide; 6-(3-
chloro-4-fluorobenzyl)-4-hydroxy-2-isopropyl-N,N-dimethyl-3,5-diox0-2,3,5,6,7,8-hexahydro-2,6-
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6- (4-fl uorobenzyl) -3, 4-di hydr oxy- N-i sobut yl - N- et hyl -
-0x0-5, 6,7, 8-tetrahydro- 2, 6- napht hyri di ne-1 car boxam de
WO 2005/087767 PCT/US2005/007730

N- et hyl - 6- (4-f 1l uorobenzyl) -3, 4-di hydr oxy- N- net hyl - 5- ox

0-5,6,7,8-tetraliydro-2, 6-narhthyridine-I carboxam de;

6- (4-fl uorobenzyl) - 3, 4-di hydr oxy- N- net hyl - 5- oxo- N- pr op

yl -5,6,7, 8-tetrahydro-2, 6- napht hyri di ne-1 car boxam de;

.%A-fluorobenzyl)-3,4-dihydroxy-N—isopropyI-N—nethyl-

naphthgriginey 1 Sargoxangde; end @fPychiwo-2-fhombapizy Byitiydionp2tisdntybNavrlighethyl-3,5-
dum0§8€6?85%?g%%%%$lammwnﬂfe cf%ﬁﬁm% (pyrrolidin-I-ylcar

bonyl ) - 3, 4- di hydr o- 2, 6- napht hyri di n-1 (2H) - one; and

2-( |4' f DS.UOF Oh%gﬂﬁabeu?lczﬁ By ﬂfoﬁ’é}dm &W&tiv@ aﬂroﬂﬁt%@& Bompound
on -9, I O- Il
accordig fa i pe $abunts Asilg 81 o tlcaglp/ aaceéﬁg% Eereri y

pharm@eweplipdriceptatdd tartidrer eof , which is a conpound sel ect ed
fromthe group consisting of
6- (3-chl oro- 4-fl uorobenzyl )-4- hydroxy-N -trinethyl -
- di 0x010.- heAspdeutdaceraging toyny dierd claimul todx and pharmaceutically

acceptaﬁ;‘le( sait thereof, for use in the pre aratlon of a medlcament for 1nh1b1t1n%\|HIV 1gteﬁgse ina

chl or o- 4-f|uorobenzy| I ox -1S0

S“bJecm peed thereqf g% for preyenting Ovu@tlﬁ%wgﬂ%%n on am?mlml&a frpasing or

delayink-tBea6REDOR AIDS in dudjebr-in néddltiévt- f | uor obenzy - hydr oxy
-i sobutyl -N N-di net hyl - -
di oxo- 2, 3, 5, 6, 7, 8- hexahydr o- 2, 6- napht hyri di ne-1| - car box
am de. 9. A pharnmaceutical conposition conprising an
ef fective anmount of a compound according to any one of
claims 1 to 8, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.
10. A conpound according to any one of clains 1 to 8,
or a pharnaceutically acceptable salt thereof, for use
in the preparation of a nedicanment for |nh|b|t|ng H vV
integrase in a subject in need thereof or for
preventing or treating infection by HTVor for
preventing, treating or delaying the onset of AIDS in
a subject in need thereof.
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