; YOPQRSTUWNKYZ[\ ] ~_" abcdef ghi j kl mopgrste3e $ RIRSSST 1$°$; : $6p$T$:rr 0 9 J
Ul 2002 5 Field of the invention This invention relates to

i m dazorfapht hyri di ne and 10 15 Backeround of the Invention 'fhe firstddJUL 2002
rel dahl ¢ reporWO8M9%He |tl-im dazo(4, 5-c]quinoline ring sydCEo?R64735
Certain 1N-im dazo[ 4, 5-c]quinolin-4-amnes and 1- and 2-substituted
derivatives 30 35 WD 99/ 79693 PCT/ US98/ 26473 |1 u~AZONAPHT' ~i YRI DI NES AND

Tf~ USE I N I NDUCI NG CY' f1 DI Cl NE H OSYI ~SI S t et rahydr oi m dazonapht hyri di ne
conpounds, processes for nmaking these conpounds and internediates used in
their preparation. This invention additionally relates to pharnaceutical

conposi tions cont aig ,p%q!lz&g W""%ﬁ n@lﬂg:

tetrahydrq m dazonapht hyri di ne conpounds ’% urt erCY'gOsK;%EC 0 Ps
invention relates to the use of these conpounds as in ~nunonodul ators and
for inducing cytokine biosy~~thesi Field ofithednventiomacknan etgl., J. Org Chem
15, 1278-1284 (1950) describes the synthesis of 1-(G

met hoxy- 8- qui nol i nylthjs-igventiortrplates tol imidapondphthyridirg-and qui nol i ne for possible

t
subst 1t ut ed 1+ paleghjaR iy RRe GRS prockliel b GaDe ey BpBifTopna |
et al., Ji0 I\/b_dmteﬁhednates]x&qd ip their@vepSatign. IlSh(sS;A\)enggadeELgndbdelaﬂaetocorrpound
L2 (o per | Sheeblliehl cobfaaddih S5l RiGeBbRRIAGE B3 2 POsS P2

ant i convul sant carct ascurar & aranov et al.) Chem Abs.
85) 94367 (197ﬁgrahyhmdazep:phtwddmemmhnd3 Axfoither dspea oflthis-ioYentiommelatess) and

cortain 2- ool M RESPEloRpR ariuomegiludd il A S i egEPor ' o

useful as antlmlanmialsagents bronchodi | at ors and i mrunonodul ators. These are

descri bed inter alia, U S Patent Nos. 4,689, 338; 4,698, 348; 4,929, Q4;
5, 037, 98d 5, 268, 37G 5, 34G 905; and 5, 389, 40, all of which are
i ncor porated herei n by reference Bagkgrbunddf thelmventionnt i nues to be interest

in the imdazoquinoline ring systen) as seen for exanple in WO 98/ 30562)
there is a continui ng n#bafikoeliabemymmmoidhd Hatmidaopt, i-bﬂqmabimcirm;; systnmmdul ate

mochani s, |+ HERPED & &y Ot e 1 AR A AR RSP T et on
PCTNSOt i / 2647 3mbthoxye8-quificlingl)-2anetieyl | Hliakdnzal 8,5 edqupolindfor pdssarblealseastmef ul in

i nduci ng cyt ok] i osynthe mal s. .Acco LS vent i on
orovi des | mi caPBRBrEHrTaPERe S e Bp T v oRPR A Y pidiatyg SR

| 10 wherein AquuR»hnesmerz:patw ﬁerdethpln,ddmhe:led_tmm_é;hg_ﬂhepp 8Y-92( 1968, al so

providcs tetra Z t Ml ol Qr Al Rz i 15
wherein B, Ri g’ Wé‘?%oaga%gfll Xéhg}?e ﬁg&?ﬁg#p% 386%”"%'8%3%e
conpounds of Fpossibleanticoavudsafamdodrdiovdscidaragens eAlsd, BasanovretaheChens b 88,

nodi fi er s,due

ot her wi se2mauy 2620378 e ieboied vl HOGEnaRls o lhRE S B L
ability nmakes ﬂﬂiﬂtﬂﬂhﬂ!ﬂémﬁéﬂuﬁuﬂ(}%m, Habereported ortaint 2-okoimidaza{4,6¢ y of

condi tions) e. at;un}{olnes di seases and tunors that are responsive to such
changes in the™fmune response. ' -2 WO 99r 19693 PCT/ US98l ~6473 0 9 J U
| 2Q02 The inventi cﬁert&mrlﬂaendapa[dxﬁiaﬂlumophdrmmhd &Iandenmm'tmddaha'vm'mt ai ni ng
a conpound ' i.nduci ng cytoki ne

bi osynt hesi s iﬁ'e%{%‘ﬁ? ﬁ%ﬁr fogﬂ%ﬁg’rp “f‘clﬁsz f"?'}a"ﬁ “&F'}lﬁg“’" lfogthP%ﬁ"# n an ani mal by
adm ni st €36 ng EmmmomoduistodS These afdkidsclibedrin, FremalliapUIS| Pdtént Nog 4680388;. 5 I n

and i ntor moai aLeB e AT G BT B St BT bof R Bl N oo

incorporated herein by reference. Although there continues to be interest in the

‘

imidazoquinoline ring system, as seen for example in WO 98/30562, there is a continuing
need for compounds that have the ability to modulate the immune response, by induction

35 of cytokine biosynthesis or other mechanisms.
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Further the invention provides a nethod of inducing interferon biosynthesis
in an animal conprising the step of adm nistering to said aninmal a H
of Forrrula | or Fornula Il in an anmount effective to indugg iibgheit erferon
bi @synt hesi s, Wa#2%%net hod of 10 treating a viral infection’in an ani nal
conprising the step of admnistering to said aninmal a conpound of Fornula I
or Formula Il in an anount effective to inhibit the viral infection.
Det ai | ed Description of the Invention 15 As nentioned earlier, the

i nvention provides conpounds of For mgl lihe vedtionN | "' R2 ~Ni A R- |
wherein Ais NCR-R-CR=; =CR-N =, —UI- =; or 20 =CR-CR=CR-N=; Ri
is selected fromthe grqup,consisti : === e iad kutdkigy Cx. X0

al kenyl that is uﬁ’g%@g’F?‘i“Eiiéae‘%Flaft?gg@?‘{oﬂdes Yﬁgﬁeef‘?lg?lﬁr?gﬁlgé s%b,sti tuents
sel ect ed sf r onpibdyathedidid AnidAnS iARtirdigglgs thiz Snventioqpyqvides n@ggqogzgqhgyypdme
-heterocyclyl; -3 0 ? JU I_ZOOZ WO 991 29693 PCTNS98I 1473 - O C~-zo al kyl,
-0 (C t-zoal kampgupdsofFarmuali o 051 kyl ) o_, - heteroaryl ;

-0 (C~. zoal kyl )o. ~-heterocyclyl; 5 -C, _zo al koxycarbonyl; -S(Oo0-z -G zo

al kyl; -S(0Qo0-z--(G-zo al kYl)o_~-aryhygsS(O o_z-(Ct-so

allt Y1) o-oheteroaryl; _ -S(O ~z-(C, _zojalkyl)o.~-heterocyclyl; 10 -N(R3) z;
-N3; oxo; -halogen; -NOz; 15 -OH, and-&4d.MNnd -C _zo al kyl -NR3-Q X-R4 or
-Cz-zo al kenyl -NR3-Q X-R4 wherein Qs - Npr-r,SOz-; X is a bond, -O or
-NR3- and R4 is aryl; heteroaryl; h r yl; or -C~.zo al kyl or 20 Cz_zo
al kenyl that is unsubstituted or sfibstNtuted by one or nore substituents
sel ected fiomthe group consisting arylRi -heteroaryl; -heterocyclyl; 25
-OC _ZOalkyl, -O(d.zoalkyl)o.,-aryl; -O(C, _zoal kyl)o. 1-heteroaryl;

-0 (d _zoallcyl)o.~heterocyclyl; -C,.zo al koxycarbonyl; 30 -

-S(0o0-z-C-z0 ~kYl ~ -S(O 0-2z--(C~-20 al kYl ~-~-aryl; -S(0o.2-(C-20
~kYl)o-~-heteroaryl; -4 WD 99129693 PCTNS98/ 26473 0 9 J U L 2002
-S(0O o0 z-(C~-zo0 a~yl ~.,-heterocyclyl; -N(Rs)z~ , -NR3-CO O C~-zoal kyl; -N3;

5 0x0; _ gl 00q el e, 3ds acHlod RieiffhekS (=) 0-t (CHz)1-6 N8)2 10

wher ei n S is selected fromthe group consistipg of
-hydrogen; -C~-to ihkiylthnti%alstmr.OY@cséFtF@@Vﬂ}'P‘,m“-la&?@??‘,‘tﬂy"ﬁ#&}gmg?%n?% of

-0 G . ~o-al kyII;o -&%{%o al kyl-O-Cz_~o alkenyl; and -C,.~0 alkyl or Cz.,o0

al kenyl substitute y one or nore substituents selected from20 the group
consisting of -OH -halogen; -N-3)z~ -CON-a)z: 25 -COC,-,0 alkyl; _ -Ns~
-aryl; -heteroaryl; -5 WO 991 29693 PeFKUS98/ 26473 0 s ~u~ zooz
-heterocyclyl; -COaryl; and -CO heterdaryl; each R3 is independently
selected fromthe group consisting o Np and C~-to 5 al kyl; and each R
i's independently selected fromthe grjoup |[fonSi-sR;ng of hydrogen, C-.,o0

al kyl, C~.,o al koxy, halogen and tri Q hyl, or a pharmaceutically
acceptabl e salt thereof.

15
wherein B, R, and R; are as defined hereinafter.

The compounds of Formula I and Formula II are useful as immune response
modifiers due to their ability to induce cytokine biosynthesis and otherwise modulate the
immune-reponse when administered to animals. This ability makes the compounds useful

20 in the treatment of a variety of conditions, e.g. viral diseases and tumors that are

responsive to such changes in the immune response.
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10 This invention also provides conmpounds of Fornmula Il R2 >1 wherein 15 B
is -NRRCRz-C(Rz-C(Rz-; -CCRz-NR-C(Rz-C(R z-; -C(Rz-C~)z- NR-C(Iﬁ)ginLomgz
-C(Rz-R) z- C@R)z NR-; R~ is selected fromthe group consistin

hydrogen; -C~-Y8¥%%% or Cz-zo allcenyl that is unsubstit REFS ‘"3
substituted by one or nore 20 substituents selected fromthe group
consisting of _aryh -heteroaryl; -heterocyclyl; - -OC~-zo al kyl; 25 O(C
~-zo~Yl)o-i-~"VYi; ml(lantmmﬁtrtkgtlp)mdes hﬁmamw@qupc@mons ¢@n@injngld damﬁm '
WO 99R9693 PC‘@@@8

al koxycar bonyl™; 0?59@?‘?6 aﬁ%@l E‘?‘S‘j"b‘lgz&y@fﬁ‘ig’%éﬂ‘%{%‘f = %imﬁgﬂl

-S(0) 0. z- { C~. zod/a tre@ﬁahg) aviral infactiorpinray animal{y@dministérdg.axompound of Formula I or

al kyl)o., - het . )z; -N3; oxo; 10 -hal ogen; -NOz~ -OH, and - SH,
and 15 C~ zo%rg %ﬂlmfdh&%4 or -Cz.zo alkenyl-NR3-Q X-R, 4 wherein Qis
-CO- or Sfz-; X i sincedition metiods of synthuRizingnothpunds of Forphila Ilaed Eormlayl, and
heterocycl vl ;Qfielfateé Bseftl i%%g& s Eﬁh&L E(ﬁxg&%’hnéfﬂ?%%ﬂ%ﬁgﬁgs“b“ | tuted or

substituted b one or nore su uen S Se group consi sting
of -aryl; 20 -het eFU&leymp invesgion prayides § methodpfinduging|iktsrferon ogyathesis in an

i 11t Yl I
- OZ ??} zoal) lc<)y Iq?lmwc%"g t}é%?eé Joa(&%f&mm@%lg%éfl T % pounds%f(g)oﬁmﬂa Hr 20 ~VYli
-5(0o0.z-tCi - zﬁonm)ra)lmaaraamunt effstiidedo md(x@sam_lmtafdtgd t)xosynﬂams. endoamethod g0 -

C S( O) i ‘6gooé‘%ﬁ@gg%ﬁﬁ%@%@w%ﬁ‘g’w’%?%@ 3 E‘W\@W‘Eﬂa’g anaag&%ll#j or :

| S | (O ( CH2) compdudyi 2f Fdremiilior Forimulal incan am@t effR@viiRO8hibis the YirblAnfediope| ect ed
firomthe group consisting of 10 -hydrogen; -C-~o0 a~yl~ -CZ.,o0 al kenyl;
-aryl -C.io ~kyl -O-G.io-~Yh 15 CI ~0 aI kyI OCZ o al kenyl and -C~. ~o0
al kyl or C2.~o0 al kenyl Detailed Pescript RSt i t uents sel ected
fromthe group consisting of: -O—|; - hal ogen 20 -N(R3) z; -CO N(R3) z;

-CO-C, _, d5>al kyl ; Nsmentmned/taﬂlezahemr@p@anoylldes comphmdepbﬁomwllr, -CO-aryl ;
and - COhet er oaryl ~g_ 09 J Ul 2002 WO 99/z9693 PCT/ US98/ 16493 each R3
i s independently sel ected fromthe group consisting of hydrogen and C-.-~0
al kyl ; and each R is independently sel ed fromthe group consisting of
hydrogen, C~.,0 al kyl, C~.~o al koxy) hd| og and trifluoronmethyl) 5 or a

i . used herein) the terns

TRzl usi ve of both strai ght

c groups, i.e. cycloalkyl and

:

"al kyl", "alkenyl", and the prefix "
chai n and branched chai n groups an
cycl oal kenyl . These cyclic groups n ocyclic or polycyclic and
preferably have 10 from3 to 10 ring arbon at ons. Exenpl ary cyclic groups
i ncl ude cycl opropyl, cyclopentyl, cycl ohexyl and adamantyl. The term "aryl"
as used herein includes carbocyclic aromatic rings or ring systens.
Exanpl es of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl and

i ndenyl . The twifersin' het eroaryl " includes aromatic rings or ring systens that

contain at least one {4 CR-CR=; =CR-N=CR-CR=; =CR-CR=N-CR=; or
20 =CR-CR=CR-N=;
R; is selected from the group consisting of:
- hydrogen,;
-C\.20 alkyl or Cy.29 alkenyl that is unsubstituted or substituted by one or more
substituents selected from the group consisting of:
25 B ~aryl;
-heteroaryl,
-heterocyclyl;



15 hetero atom (e.g., O S, N). Suitable heteroaryl groups include furyl,
thienyi, pyridyl, quinolinyl, tetrazolyl, inidazo, and so on. 09 JuL 200
"Het erocycl yl" i ncl udes non-aromatic ri ngs or ring systens that contain at
| east one ringMPR atom (e.g., O S) N). Exenplary het er BEYE$9B264E oups
i nclude pyrrolidinyl, tetrahydrofuranyl, moi phol i nyl, thiazolidinyl, and

i m dazol i di nyl. 20 The aryl, heteroaryl and heterocyclyl groups may be
unsubstituted or substi-tQJCeﬁalkyl one or nore substituents selected fromthe
group consisting of C, . Mﬁyl %éﬁroxy, hal ogen, N(R3)z, N02, Ct_zo

al koxy, C.ZzO alkylthi o B C.zo acyl, arylcarbonyl,

het er oar yl car bonyl , (C~Q—®12Myb)ﬂ-hamqyl (C~.toal kYl')o-~- heteroaryl,
nitrile) C, _zo al koxycar ar kyI wherein the al kyl group has
from1l to 10 carbon ator‘%g851 H(YQ%' FE72 %81 r’yI al kyl wherein the al kyl group
has from 3% to 10 car bon-Gahomtkoxyckibenylnventi on i s inclusive of the conpounds
descri bed herein in any ¢ g(f)) t @l ranpe}har maceuti cal |y acceptabl e forns,

i ncludi ng i somers such as 4fadfeT €oners and enantioners, salts, solvates,
pol ynor phs, and the |i k&(0)9—C,4 akylo.iaryl; 2002 WO 99| 29693 Preparation of

t he Conpounds PCTNSQ8/2§?@§AC¢T%§ 4}\3%?&1”“' as | and Il wherein Ais
=N-CR=CR-CR= or Bis -N 'Cf(? and R, R~ and RZ are as defined

above can be prepared a$S(Q)eHlyoRlKkyt)o.Rederodyolyl;Schene 1: -10 09 J UL
2002 V\q 99/ 29693 ReacN(ﬁq Scheme | o/ ~ OOH R\N NH2 N N-H3 Il nr OH/
I\ . R WN=N=NN; WIT {g) PCT/ US981 26473 0 / OHR ~ (2) N N-N'N N CH3~

VOHO/\iJo RRWN;;Nr--- R~ N (a) N) NN~ N~ CH3/ _ VIl R~ NH
Off \ ~ / ~\ 0 RNN_-wRWNNN(8 R=NNpt X NP(Ph)3 N2 N\ N ~ N

] Rz w- \ NTT11 (ii) W _yl '~ yR~RXII VI rH2XI(9)RzXIl -11
0 9J UL 2002 WO 99I 19b9ieggm)) R ~Ga) NHz Nb N~ .-RZ NI R XV
-NO3;
15 -OH; and
-SH; and

-Ci.20 alkyl-NR3-Q-X-R4 or -Ca3 alkenyl-NR3-Q-X-R4 wherein Q is -CO- or -
SO:-; X is a bond, -O- or -NR;- and Ry is aryl; heteroaryl; heterocyclyl; or -Cy.20 alkyl or
20 Cz.20 alkenyl that is unsubstituted or substituted by one or more substituents selected from
the group consisting of:
-aryl;
-heteroaryl;
-heterocyclyl;
25 -0-C-20 alkyl,
-O-(Ci20alkyl)o.1-aryl;
~O-(C,j.20alkyl)o. -heteroaryl;
-0-(Cy.z0alkyl)p.1-heterocyclyl;
-C.20 alkoxycarbonyl;
30 - -S(0)o.2~Ci20 alkyl;
-5(0)o-2~(Cy-20 alkyl)o.;-aryl;
-8(0)o-2 «(Ci-20 alkyl)o.1 -heteroaryi;

4~



pPpCTNS98I| 16473 Many 2-am noni cotinic acids of Formula Il are known (see,

for exapple, US 5 3,917,624). The conpound where R is hydrogen is 09 JuL 2001
commerclially available. In step ( 1) of Reaction Schene | a

2-ami noni coti Nve9%296% of Fornula Il is reacted with aceti PCAAS)RS4e by
heating to provide a 2-nethyl-4H pyrido[ 2, 3-dJ[ 1, 3] oxazi n-4-one of Formul a
| V. The conpound of Formula IV where Ris hydrogen is known and its
preparation has been di-s@)as€0 .4 8lkid)S-helRpdepalyl; No. 3, 314,941 (Littell), the
di scl osure of which is | rporated 10 herein by reference. In step (2) of
Reacti on Schene | a corr of Fonnula IV is reacted with sodiumazide in
a suitable solvent suchNRs-Cac@©iG;Galkgl;d to provide a tetrazolyl nicotinic
acid of Formula V. The &Qaction conveniently may be run at anbi ent
conditions. In step (3)"'¢f Reaction Schene | an acid of Fornmula Vis
esterifieg to provide axdp conpound of Formula VI. The esterification may
be carried out using cog¥entjonal nmet hods. For exanple, the acid may be
esterified in acetone u pot assi um carbonate and ethyl iodide. In step
(4) of Reaction Schene -NOg; conpound of Fornmula VI is cyclized to provide a
tetrazolo[l,5-a][1,8]nqgﬁgg¥%idin-5-of of Formula VII. The reaction may be
carried out 20 by reacti e conpound of Fornmula VI with an al koxide in a
sui tabl e sol vent, e.g.)-SHpbreRgds um et hoxi de in N, N-di et hyl f or ram de, at
anbient conditions. In step (5) of Reactiagn _Schenme | a conpound of Formul a

VI1 is nitrated using a suitabl/ tr@ll i agent such as nitric acid to
provide a 4-nitrotetrazol o] T, § , 8] idin-5-ol of Formula VIII. 25
of Formula VIIIl is converted to

In step (6} of Reaction Schene & copRpyhd
atriflate of Formula I X. The reactionlis preferably carried out by

conbi ning a conpound of Fornula VIII ¢Eﬁ -6 base, preferably a tertiary

am ne such as triethyl amne, in a suiNgihe -12 0 9 JUuL 2002 WO 991 29693
PCTNS98I 28473 sol vent such as di chl or onet hane and t hen addi ng

trifl uoromet hanesul f oniwhesgihYds +Meor-CRg addition is preferably carried out
in a controll : . LRa. drapwi se at a reduced tenperature such
as, for exanpﬁgfg§%£§Eg8 ‘%E?“@ﬂ%hggggégt can be isolated by conventi onal
met hods or it can Bwdmgemi ed on without isolation as described below in
connection with step SQ}P.In step (7) of Reaction Schene | a conpound of
Formula I X is reactéd wth an amine of fornula RINHz where R is as defined
above to 1provi de a-G.umalkenytiet razol o[ 1,5 aJ[ 1, 8] napht hyri di n-5-ani ne of
Formul a X. The reagﬁhon can be carried out by adding the amne to the
reaction mixture resufting fromstep (6). The reaction can also be carried
out 10 by addi ng t HeiaakkyleOtG-1malkd] ut i on of the conpound of Fornula | X and

a tertiary amne inca sulitéll S f@heml such as dichloronmethane. In step (8)
of Reaction Schene ﬂ% c%npg%ﬁﬁ'o#ﬂFornula X is reduced to provide a

t et razol o[ 1, 5- a] [ 1-GhmalkyliohGrioalkanyd substifutgd-by enastrmoreanbetityents splegtedfrem| vy, t he
reductiong s | 1iSieng a conventi onal het er ogeneous hydrogenati on
catalystq?uchqgéégﬁg?@ﬁﬁﬁggﬁ 15 carbon or palladiumon carbon. The reaction
can conveniently be carf@®Bd out on a Pan apparatus in a suitable sol vent
such as ethanol . In steR,fgd,, of Reaction Scheme I a conpound of Fornula X
is reacted with a carbo§ﬁ£|c acid or an equivalent thereof to provide a IH
tetrazol o[ 1, 5-a] i ni dazo™R8] [ 1, 8] napht hyri di ne of Fornula Xl |. Suitable
equi val ents to carboxyl igoger§,. i ncl ude acid 20 halides, orthoesters, and

1, 1- di al koxyal kyl al kanoates. "The carboxylic acid or equivalent is selected
such that25it will provi dOChealkdkired RZ substituent in a conpound of
Formula XIl. For e&anplgﬁ.diethoxynethylacetate w Il provide a conpound
where RZ is hydrogen and Val eryl chloride will provide a conpound where RZ
is butyl. The reaction @ be run in the absence of solvent, in a
carboxylic acid such as_jagelhg acid, or in an inert solvent in 25 the
presence of a carboxylic acid. The reaction is run with sufficient heating
to drive off any al cohol or water forned as a byproduct of the reaction. In
step (10) of Reaction Scheme | a conpoundsof Fornula XIl is reacted with
tri phenyl phosphine to provide a N-triphenyl phosphinyl-1H imdazo[ 4,5

c][1, 8 napht hyridin-4- amne of Fornula XIll. The reaction can be carried
out by 30 conbining a conmpound of Forrmula XIl with triphenyl phosphine in a
sui tabl e sol vent such as 1, 2-dichl orobenzene and heating. -13 0 S ~u~
z0o02 10 WD 99/ 29693 PCT/ US98l Zz6473 In step (I 1 ) of Reaction Schenme |I a

conpound of Forrmula X1l is hydrolyzed to provide a
1H i m dazo[ 4, 5-c] [ 1, 8] napht hyri di n-4-am ne of Fornmula XIV which is a
subgenus of Forrmula I. The hydrolysis can be carried out by conventi onal

nmet hods such as by heating in a | ower alkanol in the presence of an acid.
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on Scheme |Il1. Reaction Schene Il O OOH ~~ ~O NHZ ~~) R N~H3 XVI XVI |
RNNNCH3~~ XVBI O-14 0 9 J UL 2002 WD 99/29693 ~3) C1 NIRUN 72087
Rid NH~N-NRNa XXI OH\~ (s) RNNN=XX1 NHEZN NRI ~ (ti) I
R X3~MYP %82969%CXI | | =P(Pb)s PCT/ US98/ Z6473 O RO R NPCHUSBHI X X RI
\NH/ I \ NHS w NEE (ts) RN NN_ XXIV (9) -N NRZ~ . . . NC10) \ |
N~R t RXXV ~(n) NHIX N;b, NI ~~-R N~ - RX?M1 In step ( 1) of Reaction
Schene || a 3-am noi someemtydylc acid of Fornula XVI is reacted with acetic
anhydride by heating t rol\./'??cilf a 2-nethyl-4H pyrido[3,4 -1% 0 S ~u~
zoo2 WO 99/ 79693 PCT “FE4 dl [ 1,3]oxazin-4-one of Formula XVII. The
conpound of Fornmul a X\-dO-hetdresrgl; R i s hydrogen is known and its preparation
has been disclosed in Littell cite ve..In step .(.2 eact | Schene
T comound of b Grreenty fieeB0 B ind Rolt Bl oF TR BB F o1 o
sol vent such #lgyliamétic acid to provide a tetrazolyl isonicotinic acid of
Forrmula XVII1. The ctipon gonveni en be run.at ient conditions.
In step (3) of Reﬁ%"?’ielgﬁlr&ﬂ%ﬁ?%lsgﬁﬁc‘fa%%{gg%rqggﬁﬂﬂsgn PP esterified to
provi de a con@QpaliylpC,;. kelkoxy, Balogex andlirifluesmethylf i cati on nay be carried out
usi ng conventional nethods. For. ex | e.. the acid may be esterified in
acet one usi ng"rﬁé’?ﬁg’é‘f’ﬁﬁfa@g?ﬁcﬁﬂtﬁ?l&s“jtrq{gerﬁfhyl i odi de or by reacting with

di met hyl f or mam de di ethyl acetal in a suitable solvent 10 such as

di chl orgnet hane. | n. step.(4) of Reaction Schene |1..a conmpound of Formula
X1X is c@gl i zed tJﬂﬁr“&'r‘ﬁ‘&‘g‘%‘°tpé‘t"?‘§§8?"6‘["f‘,“§-°gﬁ‘¥‘,“ﬁ‘r\apht hyri di n-5-of of
Formula XX. The reaction may be carried out by reacting the conpound of

Formula XIX with an al koxide in a sui | e solvent, e.g., potassium
et hoxi de in N, N-di met hyl f or mam de, at ient conditions.

NZ N
| \>—R2
1

x>

B R

wherein
15 B is -NR-C(R)z-C(R)2-C(R)z-; -C(R)-NR-C(R)2-C(R)2-;
-C(R)2-C(R)2-NR-C(R),- or -C(R);-C(R)2-C(R)2-NR-;
R, is selected from the group consisting of:
- hydrogen,
-Cj.20 alkyl or C;.2¢ alkenyl that is unsubstituted or substituted by one or more
20 substituents selected from the group consisting of:
-aryl;
-heteroaryl;
-heterocyclyl;
- -0-Ciz9alkyl;
25 -0-(C.20alkyl)o.1-aryl;
~0-(Ci.z0alkyl)p.)-heteroaryl;



15 In step (5) of Reaction Scheme Il a conmpound of Fornmula XX is 09 JUL 2002
chlorinated using a suitable chlorinating agent such as thionyl chloride,
oxal yl chloride, phosphorus pentachl oride or preferably phosphorus

oxychl oride t &9¥3¥ e a 5-chlorotetrazol o] 1,5 a][1, 7] nap BRfRe of
Formul a XXI. The reaction can be carried out in an inert solvent or if
appropriate in neat chlorinating agent. Preferred reaction conditions

i nvol ve reaction 20 i n-Ovtoaflyhspimperocyclykychl ori de with heating at about
90C. In step (6) of Reacti ene. |1 a compound of Formula XXl is reacted
with an am ne of for w%g\‘z%gg%gﬁe Ra is as defined above to provide a
tetrazol o[ 1,5a][1, 7] n&§i@JbyCigdlkyl5- am ne of Fornula XXII. The reaction can
be carried out by heati Wi xcess of the amne. 25 In step (7) of
Reaction Scherme Il a cb#%}%ﬁ@'@faa%ﬁ@f*ﬁugﬁyg XXI'l is nitrated using a suitable
nitrati ng agent such asS(@)ob+{(5.20mikydo.i-betgoaryl de a 4-nitrotetrazolo[1,5 a] |
1, 7] napht hyri di n- 5- am f r mgl L1, eferably the reaction is
earned out in acetic a"ckﬁ‘aﬁw{‘ﬁ-ﬂ‘rmﬁﬂf@“ﬁ(%{ P?Yﬁggnd an excess of nitric acid.
In step (8) of Reacti oiNBghene Il a conpound of Forrmula XXIIl is reduced to
30 provide a tetrazol 0[13., 5-a] [ 1, 7] napht hyri di n-4, 5-di am ne of Formula XX V.
Preferably the reductioi’is carried out using an excess of sodium
hydrogensul fide in a sokdabl e sol vent such as acetic acid. - 16 0 9 Ju
2002 WO %9I 29693 PCT/ U§\9?%/%6473 In step (9) of Reaction Schene Il a
corrpoundl of Formula XXV PS reacted with a car boxylic acid or an equival ent
thereof to provide a | #Q@gptrazol o[ 1,5-a]imdazo[4, 5c][1, 7] napht hyridi ne of
Forrmul a XXV. Suitable _e&_r,i vgtl ents to carboxylic acid include acid halides,
orthoesters, and 1,1-dia ’kanyaI kyl al kanoates. The carboxylic acid or

equi valent is selected-Syaidthat it will provide the desired RZ substituent
in a conpound of Formula XXV. For exanple, diethoxynethylacetate wll

provi de a conpound where RZ is hydrogen and val eryl chloride will provide a
conpoundlSwher e RZ -Cs20 blkylyNR3-QFe-Ry ex€h-bocitkend iNRaeQ-XiiRu Witer¢ih @ iab€0neore- of

pound _ oo N R Whertin@ o
T tho. bresenie or atonf BN B8 R deln B oot BRI B o

a carboxylic-ac reactiton 1s-r ci ent
heating to 10Czn alkenybthat isnysubstiwdduir sehstiited by ofexnrmaie substituensselseled fromf t he
reaction. In . eaction Schene |1 a conpound of Forrmula XXV is
reacted with @%?%Hé%%%ﬁ%s%hl ne to provide a N-triphenyl phosphinyl-1H

i mdazo[4,5 c] [ 1,7] ne¥t hyridin-4-amine of Formula XXVI. The reaction can
be carri?)d out by combijjl conmpound of Forrmula XXV with

tri phenyl phosphine in a suitable solvent 15 such as 1, 2-di chl orobenzene and
heating. In step ( 11 hetsfockd¥cti on Schene |11 a conpound of Formula XXVI is
hydr ol yzed to provide %_%Oiamgpazo[ 4,5-c][1, 7] napht hyri di n-4- am ne of
Formul a XXVI1 which is a subgénus of Formula |. The hydrol ysis can be
carried out by convent 'r%'(ﬁlkzoq%@'ﬂ)bmwl;such as by heating in a | ower al kanol
in the presence of an a§i@, .88, Rhaddu&l); 0r @ 20 pharmaceutical ly acceptable
salt thereof can be isolated using conventional nethods. In step (12) of
Reacti om®Scherme |1 a cdPfeupdkybp-FeseragiclylxXXVi | is reduced to provide a
6,7,8,9-tetrahydro-1H @i <¢l.[ 1, 7] napht hyri di n-4- am ne of Fornul a
XXVII'l which is a subgeérlvﬁgag@[ylé:%?oﬁ‘ﬂ’a 1. The reduction is carried out by
suspendi ng or di ssol vi rYOk2cGrpdil of Fornmula XXVII in trifluoroacetic
acid, adding a catal yti 5 u f_.ph.ati num (I1V)oxide, and then

subj ecting the mxture ﬁggﬁygr'ﬁﬁgﬂlppo'ﬂgggur e. The reaction can be
conveniently carried oti(Odn—{Cipaslkylappetergayt. The product or a

pharmacesd i cal |y accept I [ be isol ated using conventi onal
met hods.wAl ternativel y,gggogi ]ﬁgs?ﬂrq?l égalgrﬁeggyé’p (13) of Reaction Schene I1,
a 6,7,8,9 tetrahydro- 1MN®akdazo[ 4, 5-c][ 1, 7] napht hyri di n-4-amni ne of Fornul a
XXVII'1 can be 30 preparggl. by.¢-efygiiion of a conpound of Fornula XXV. The :
reduction is carried out %y suspéndi ng or dissolving a conpound of Fornmul a
XXV in trifluoroacetic acid, adding a catal ytic anmount of platinum
(I'V)oxide, and then subjecting the m xture to hydrogen -17 0 9JU 20Q2 5
WD 99/ 19693 PGI/ US98n6473 pressure. The reaction can be conveniently
carried out in a Parr apparatus. The product or a pharmaceutically
acceptabl e salt thereof can be isol ated using conventional methods.
Compounds of Fornulas | and Il wherein Ais =CR CR=CR-N=or Bis

-C(R 2-C(R 2-C(RZ-NR- and R, R1 and RZ are as defined above can be
prepared according to Reaction Schene I1l. Reaction Schenme |1l 1~/ N R ~N
Il / NOH~MN (~ RWDbOXXX/ N --r R~1 / . ~O(x) NeN/NH O ~~ XXXI 1
~) NI ~Rx ~\ | ~Nt R XXXN (e) NHx N Rx N Kt R XXXV (s) R



XXXI'I'l R1T' N RN~ NHx /NH Kt XXXI'1 Instep (1) of Reaction Schene Il a
3-vitro[ 1, 5] napht hyridi n-4-of of Fornmula XXIX is chlorinated using a 09 JuL 2002
sui tabl e chlorinatin% agent such as phosphorus oxychloride to 15 provide a
4-chl or o- 3- vi tWBP¥29Pnapht hyri di ne of Formula XXX. The readdr8i§%24473be N ~
| ~Rk N1 , N~t -18 0 9J UI 2002 WO 991 29693 PCTNS98I 26473 carri ed
out by reacting a conpound of Fornula XXI X with phosphorus oxychloride in a
sui tabl e sol vent such am;N, N-di net hyl formanm de with mld heating (~55 O
The conpound may be isolated by conventional nethods or it can be earned on
wi t hout isolation as dé¥8€ribed bel ow in connection with step (2). The
compound of Fornmula 5 Xklegewhere R i s hydrogen is known and its preparation
has been disclosed in FE{tJ Journal of the Cherpical Society pp. 212-214)
(1956). In step (2) of ~ Qzction Scheme 111 a 4-chloro-3-vitro]

1, 5] napht hyri di ne of FoOmMyhl XXX is reacted with an am ne of Formula R-NHZ
where R, is as defined ove to provide a 3-vitro[1l, 5] naphthyridi n-4-am ne
of Fornmula XXXI. The re iWﬁH‘%an be carried out by 10 addi ng water then

excess amne to the reaction m e resu g fromstep ( 1 ) then heating
on a steam bath. The reacti an @ g-hd i ed out by addi ng excess
amne to a solution of a conpooyd 6f Hormula/XXX in a suitable solvent such

as dichl oronmet hane and optionally heaﬂ?h@. The conpound of Fornula XXXI

Vezn ak et al) 3 "R Neth. Chem Soc. QEBN{12), 15 pp. Si1-13 (1683). I
zniak et al, J. R : em Soc. : pp. - . In

step (3) of Reaction Schene Il a 3-vié8%P 1, 5] napht hyri di n- 4- am ne of

Formula XXXI is reduced AgoR qyi_pra kﬁl,S)naphthyridine-3,4-dianine of
Formula XXXI|. Preferably, ere uagldn is carried out using a

conventi onal Ratieselegted fomshdgroupogesistingofi cat al yst such as plati num on
car bon on palladiqugg &prbon. The reaction can conveniently 20 be carried
out on a Parr apparg €% n a suitable solvent such as ethyl acetate. In
step (4) of Reactidh, yme 111 a conpound of Formula XXXIl is reacted with
a carboxylic acid q aﬂ %pi val ent thereof to provide a IH
i mi dazo[ 4, 5-c][1, 5] Aab i gfidine of Formula XXXIIl. Suitable equivalents to
carboxylic acid i nekdide acid halides, orthoesters, and 1, 1-di al |l coxyal kyl
al kanoates. The car, ogméhg%gpi_ ). equivalent is 25 sel ected such that it
will provide the dedi'te &fbstit uent in a conpound of Formula XXX ||
For exanpbe, di et hdkynakynd-Gseatkenyland| provi de a conpound where RZ is
hydrogen and tri nethyl al Lok i C is
butyl - The react | or SueA BT A Fpblche bRl af S OTRONAS BRLERGE 7,
aci d such as deegroup cavsislingof: in an inert solvent in the presence of an
acid. The reaction is rgg.with sufficient heating to 30 drive off any
al cohol or water fornmed ad a byproduct of the reaction. Alternatively, step
(4) may be carried out -bglogen) reacting a conpound of Forrmula XXXII with an
acyl ati nggagent; and thg@%éLi) cyclizing the product. Part (i) involves -19
0 9J UL 200Z WO 991 29 PCT/ US98126473 reacting a conpound of Fornmul a
XXXI'I with an acyl hal i-6@-Bskornul a R2RC(O) X wherein RZ is as defined above
and X is chlomor bronmogcgl &, bk ction can be carried out by adding the acyl
halide in a controlled fashion ?é.g. dropwi se) to a solution of a conmpound
of Formula XXXI'I in a sdbtable solvent such as dichl oronethane at a reduced
tenperature (e.g., 00 ._JIhe resulting am de internedi ate can be isolated by
renmoval of the solvent. Part (ii) involves cyclizing the product of part
(i) by r@cting it withheterotrahiol i ¢ anmonia at an el evated tenperature (e.g.
150C) and pressure._ In_ﬁaggq&%% of Reaction Schene Il a conpound of

ed to pr

Formula XXXI'1l is oxidiz ovide a IN

i m dazo[ 4, 5-c] [ 1, 5] naphO@yarkkiande- SN- oxi de of Fornmul a XXXV using a 10
conventional oxidizing agehkedh@t s capable of form ng N-oxides. Preferred
reaction conditions involve reacting a solution of a conpound of Fornul a
XXXI'1T in chloroformw th 3-chl oroperoxybenzoic acid at anbi ent conditions.

In step (6) of Reaction Scheme |11 a conpgund of Formula XXXI'V is am nated
to provide a I|H imdazo[4,5-c][1,5]naphthyridin-4-am ne of Fornula XXXV
which is a 15 subgenus of Formula |I. Step (6) involves (i) reacting a

conmpound of forrmula XXXIV with an acylating agent; and then (ii) reacting
the product with an am nating agent. Part (i) of step (6) involves reacting
an N-oxide wth an acyl ating agent. Suitable acylating agents include

al kyl - or arylsulfonyl chlorides (e.g., benzenesul fonyl chloride,

met hanesul fonyl choride, p-toluenesul fonyl chloride). Arylsulfonyl
chlorides are preferred. p 20 Tol uenesul fonyl chloride is nost preferred.
Part (ii) of step (6) involves reacting the product of part (i) with an

o o e oy L T L T oy I o o



i sol ated by renoval of the solvent. Part (ii) involves hydrolysis oé] tJﬂEZUOZ
product frompart (i). The reaction can be carried out by conventio gl

met hods such as heating in the presence of water or a | ower al kanol

optional |y i WOPH¥6Br esence of a catal yst such as an al kalRCTHSP&64Ry dr oxi de
or |ower alkoxide. In step (7) of Reaction Schene |1l a conpound of Fornul a
XXXV is reduced to provide a 6,7,8,9-tetrahydro-1H . .

i m dazo[ 4, 5- c] [ 1 eschRapdintapendéntly stiediell REmQlie groupaohsistihg oFiyidgeianddy. b S a
subgenus of Formula Il. The reduction is carried out by suspending or

di ssol vi ng af‘u&y&r?ﬁgund of Formula XXXV in trifluoroacetic acid, adding a
ﬁaéal ytic anmount eah lﬁis&t&epmﬂ@r(tlb'v&lemdm thagebup bﬁisilsﬁngadafeggﬂog@,t Pe. m xt gr e to
ydrogen pressur.e. e feacti.on can .he co niently carried out in a Parr
appar at us. é"ﬂg’gd%}dfdg?xyaﬁ%?%?ﬁ‘gd&gﬂl’?@g%’a’ acceptabl e salt thereof can be
i sol at ed@ usiorg pharmaesnticatipaccepretblér salttherddf. Certai n functi onal groups recited
in connection with R~ and Rz may be inconpatible with sonme of the reagents
of Reaction Schenes I, Il and I1l. Conpounds containing such functional
groups can be pr dpaseichefein, theogms Saiky!T, @alkény!™f disd the prefisst-alR” ave inclusivewn net hods
of functional .grou roteciion d. mani pul ati on. For exa am, ne groups
Ty be. pr ot EYEHARAeR e washef Dy e A SR ARG DBR

o c?r _bon?te.cyaﬁal I i g{p%cﬁﬁeﬁﬂ@c%clg@:ri?c}@‘ﬂﬁng?her c}ghrfﬂgf)n%ds of
cert ai unctiopal . gt ou m r eadi u

For mal 20 " o T AT e g orier i s R s G R_ sLbst | £ uent
Cﬁlnt ai gs antcﬁmoﬂezt}gxogup}adml%/anld:@dmrn}elntly lt;e prfapalr :ad by rgactlhngRan aci d
chloride w a oup ar, a. r r mul.a erein_the R~

Subst 1 et  cont R v el B Ranchides o atsmalf R RrbF Belfene m o5
s_u:)rs]ti t uent lbmﬂmd Eisnﬁar;alF gn:mpl a}ngluwmenﬁyxlxdpbtlh?mr%pmngﬁﬂb?rcu)esmihdngy?ﬁhhso;:yanate
Wi a conpound..of ForJymul.a. .l or Fornula. erei e R+ subst.ituen

Cont ai ne.a o PhalBlrroaryt neiBacs sinab Al P st ey SlH: Baloh i AlTeal B8 s 'L

cont ai n$ g d?tdlgmmtée.glrmﬂg Ngasuitalblem:etlem%yegobgs Tcﬁwd:téimyg th;entypipmwtﬂ,or rrat e with
a conpound of .Faor a t_Eormula erein e R~ substituent contains a
primary am nu.mog WS‘S?‘FS‘PE“B‘P%%%“‘%SRPET nmedi at e conpounds useful in the
preparation of c¢Hpetnytdyl'binclkdesmoh-aromaticuingsor ring systeins that/@ntaot at eastn

previously descri __Ther ef , inventjon als rovi des internedi ate
P ompounds ucSE e Rep sl e, 9 8 1Bt HleRibydlcout BERBERmRELTC! 310 |
2002 WO 99| 2ett3deifhigh Slofhding/!, [thiszvdidinply andlimidatolidilyt st ructural fornul as of
t hese vel inte i T . e the

ol T ow Dy st ruct aTERE higodh ot Rrclonla ) sfEhe iy IR ORI Y sl ¥ |
T~""R2 N A -byRnaewnhmprisnbsiupntiielented frdmathegragp chabistingdf Epn\atkyl, bydroxyrrpounds  of
Formula | a K [ k. di . CQp ] J o~ R~ R
wherein R R%lo]ggrhéﬂ@%gﬁ) ,glgoélgéﬂggzog%g@lé%ﬂw%% b Sy arf‘flgar‘ﬂﬁé}%é | and
Formul a || . hegepoarylearignyl, (CiLoalkyD2:-a), 00 /2VFHE -heterearytendirde, €1 60nmpound 3 O y+ ~
N~~"wR2 [~z GW‘E A i ~ i ne
above for coarlrkpoEJ'J:r:AIdlg3§l Bﬁogér ?%i %ﬁé}%g %rﬁ(ﬁ?ﬁ?’g‘lﬁ” ﬁionalg?r%eﬁc;ﬁrgbga@%sr’rpq%{nd 4 R~
AN " 291 Neieraanylelhg vdiereirRthe alkyl@rup fhad fogpe h tol0 darian aomsd A and R~ are as
defined above fOrygRRBANANSnAlsieUr B BrmbdundDEesBibel Rerbln MRy Rineht 2 - 23

pharmaceutically acceptable forms, including isomers such as diastereomers and

enantiomers, salts, solvates, polymorphs, and the like.



09 J UI 2002 W 99/79693 Internedi ate Conmpound 5 O O Rg ~C-N-N CH3-

5 pcrnp9snt~~s wherein A is as defined above for conpounds of FornuM&Jmk#%ﬂ
RO is Hor C,_,o0 alkyl. Internediate Conmpound 6 10 w Rto wherein R and R,
are as defi n®@9%®B%%: for conpounds of Fornula | and FonnulGIUSISAGh t he
proviso that R~ is other than hydrogen, and Rio is NOZ or NHz. -15

Phar maceuti cal Conpositions and Bi ol ogi cal Activity Pharnmaceuti cal

conposi t i onsPredardtioe of thy Gopaundsont ai n a therapeutically effective anbunt of
a conmpound of Formula | or Fonnula Il as defined above in conbination with

a pharmaceuti cal | n.the teen "a

t her apeut i cal | y F‘gglf“i%g%% a{ﬁ?ﬁf‘mfé?’%x C&ﬁ'gﬁij?tk -GR=0RB it onpound
suffici ent t-DR-O@RIEE(R)-C(R)s-apd R} R Cand R @fetas deflied ativve 63t belpréparel AEbdedirigon Or
antivir act e g Alth ugh t he exact amount of active conpound used in a
phar mac UtICg %:§$§ n of the invention will vary according to factors
known to those of Skl|| in the art, such as the physical and chem cal
nature of the -24 0 9 JU 2002 WO 99129693 PCT/ US98126473 comnpound as
well as the nature of the carrier and the intended dosing reginmen, it is
anticipated that the conpositions of the invention will contain sufficient
active ingredient to provide a dose of about 100ng/ kg to about SOnyl kg,
pref erably about |0Qugl kg to about Sngl kg of the conpound to the subject.
Any of the conventional dosage forns may be used, such as tablets,

| ozenges, parenteral fornulations, syrups, creans, ointnents, aerosol
formul ati ons, transdermal patches, transnucosal patches and so on. The
conpounds of the invention have been shown to induce the production of
certain cytokines in experinents performed according to the Test Method set
forth below. This ability indicates that the conmpounds are useful as inmune
response nodifiers that 10 can nodul ate the i mune response in a nunber of
di fferent ways, rendering themuseful in the treatnment of a variety of

di sorders. Cytokines that are induced by the adm nistration of conpounds
according to the invention generally include interferon (IFN) and tunor
necrosis factor ("INF) as well as certain interleukins (IL). In particular,
t he conpounds i nduce IFN-a, TNF-a) IL-1, 6,10 15 and 12, and a variety of
ot her cytoki nes. Anong ot her effects, cytokines inhibit virus production
and tunor cell growth, making the conpounds useful in the treatncnt of
tunors and viral diseases. In addition to the ability to induce the
production of cytokines, the conpounds affect other aspects of the innate

i mmune response. For exanple, natural killer cell 20 activity nmay be
stinmulated, an effect that nay be due to cytokine induction. The conpounds
may al so activate macrophages, which in turn stinulates secretion of nitric
oxi de and the production of additional cytokines. Further, the conpounds
may cause proliferation and differentiation of B-Iynphocytes. Conpounds of
the invention al so have an effect on the acquired i mune response. 25 For
exanpl e, although there is not believed to be any direct effect on T cells
or direct induction of T cell cytokines, the production of the T hel per
type 1 (Thl) cytokine IFN-y is induced indirectly and the production of the
Th2 cytokine IL-5 is inhibited upon adm nistration of the conpounds. This
activity neans that the conpounds are useful in the treatnent of diseases
where upregul ation of the Thl response and/or downregul ation 30 of the TIt2
response is desired. In view of the ability of conpounds of Formula | and
Formula Il to inhibit T-hel per-type 2 i mune response) the conpounds are
expected to be useful in the treatnent of atopy, e.g.) atopic dermatitis,
asthma, allergy, allergic rhinitis; as - 25 0 9J UL 2002 WO 991 29693
PCTNS98/ Z6473 a vacci ne adjuvant for cell nediated inmmunity; and possibly
as a treatnment for recurrent fungal diseases and chlanydia. The inmune
response nodi fying effects of the conpounds make them useful in the
treatment of a wide variety of conditions. Because of their ability to

i nduce cytokines such as |FN-a and TNE-g. the conpounds are particularly
useful in the treatnment of viral dlseases and tunors. This inmmunonodul ati ng
activity suggests that conpounds of the invention are useful in treating

di seases such as, but not limted to viral diseases e.g. genital warts,
common warts, plantar warts, Hepatitis B, Hepatitis C, Herpes Sinplex Type
| and Type II, nolluscum contagiosm HYV) CwW, VZV, cervical

i ntraepithelial



10 neopl asi a, human papill omavirus and associ at ed neopl asi as; fungal

di seases, e. g candi da, aspergillus, cryptococcal meningitis; neopla@gungmz
di seases, basal cell carcinoma, hairy cell |eukem a, Kaposi

sar cona, renaVkE%P*”%arC|no squanous cel |l carcinoma, nye¢Ug9mmuu

| eukem a, multiple nmyel oy, nelanona, non- Hodgki n' s | ynphoma, cutaneous
T-cell Iynphoma, and other cancers; parasitic di seases, e.g. pheunpcystis

15 carnii, cryptosporidiosis, histoplasnosis, toxoplasnosis, trypanosone
infection, |eishmaniasis; bacteri alRdattionSchémits, €.d., tubercul osis)
nycobact eri um avium Additional diseases or conditions that can be treated
using the conpounds of ¢he invention include eczema, eosingphilia)

essential thronbocyghaelpyi a, | eprosy, mulgiple sclerosis n's syndrone,

rheumat oi d arthrltré sySem ¢ | upus gryflhemat osi s, di yd SoHpus, Bowen's
di gly,_the R i o provides a

i n a@ mal d&npﬁisﬁng

20 di sease and BB apulogy’s.
nmet hod of i nducing Eyt ne bi osy 5
admi ni stering an effective anount of a conpouhd of Formul a A<pr Formul a |
to the animal. An anotht of a conpound ¥ffective to i nddd¥ cyt okVne
bi osynth&sis is an anpunt sufficient to cause one or nore cell types, such
as nonocytes, 25 nmacrophages, dendritic cells and B-cells tj’produce an

I

anount of one or nore cytokines such as, for exanple, |NF-a,| ®NF-a,
IL-1,6,10 and 12 that is increased over the background | evely of such

cyt oki nes. The precise anmount will vary according to factors known in the
art but is expected to he a dose of aboutoHO0Ong/ kg to about 9SOng/ kg,

pref erably about | CMg/?g to about S The inventio ﬁg@ provi des a
met hod of 30 tregtin viral infec n ani mal c M s

J~a

adm nistering a e] i V@ anount un F&7 N-D% Formula |
to the ani malR"An, . aunuqt effec Tve toNtredt “or ibit a V|r | Anfection is
an armount that will gcaySe a reductlon in NB@{or nore of t 09 J UL

2002 WO 991 29693 PCTRBY8I 26473 nani festati ons of viral |nfect|on, such as
viral lesions, virafmload, rate of vir¥8 production, and nortvality as
conpared to untreatedycontrol animals. The precise anount will vary
according to factor nown in the art but is expected to be a dose of
100ngl kg to about SOny/ kg, preferably Rbout | Op.g/ kg to aboyt Sng/kg. 5 The
invention is further scribed by the QII w ng exanpl es, fch are

provi ded for iIIusKﬂhﬂfon only and are notLintended to be INHIiting in any

way . Exanple 1 of For nul @22V Nogs Met 6y 1- IH NH

tetrazul - i dlpt | ic Acid Py Amnomc.anm g, 36 nnDIe)
was suspende tINC anhgdr i de 5 T Wt hen h®at % for

hours. The reactloﬁi N xture was concenmmﬁﬁed under vacuum heNresuItlng

residue was slurried with ethyl acetate and hexane then f||€%¢ d to provide
5 15 g of 2-nethy|-%H pyrido[2,3-d][1, 3] oxazi n-4-one. Paft B: The materi al
fromPart A was covered with acetic acid (75 nL), sodium azi(d F (2 g) was
added and the reaction mxture was stirred at anbient tenperja Lre over the
weekend. The resulting precipitate was isolated by filtration then dried to
provide 5.6 g of 2-(520 methyl-1H tetrazol-1-yl)nicotinic acid as a white
solid, mp. 178-180C (gas evol uti ony=Pf&hal ysis: Cal cylated for CaH-NsQOz:

%C, 46.83; o, 3Y®4: o&N, 34.13; Fouhd: %C, 46.38; ¢ 36; 9%\, 34.01. -27
0 9J UL 2002y of Fornula Vi

Et hyl 2-(5-Met Ry

2- (5- Met hyl - N) was suspended
in 5 acetone ﬁodlde (5 )
wer e added aRd theg,reaction m Rure $ heat ed at 2 hours. The
acet one was renoved under vacuum Thé residue was partitiX¥hed between water
and di chl oronet hane. The di chl oronmet hane | ayer was separated, dried, then
concentrated under vacuumto provide 6.3 g of ethyl
2-(5-nethyl-1Htetrazol-1-yl)nicotinate. 10 Exanpl e 3 Conpound of Fonnul a
VIl Tetrazol o[ 1, 5-a] [I,BJnaphthyridin:Frpf Et hyl 2-(5-nmethyl-I1H
tetrazol-1-yl)nicotinate (6.3 g, 27 mole) was covered with 15

N, N- di net hyl f ormam de (50 nL), potassium ethoxide (4.5 g, 54 mmol e) was
added and the reaction mxture was stirred at anbient tenperature for 2
hours. The reaction m xture was poured into ice water containing about 17
mL of acetic acid. The resulting precipitate was isolated by filtration,
washed with water then dried to provide 4.5 g of tetrazolo[1,5

al[1, 8] naphthyridin-5-of as an offwhite solid, mp. 236 (deconposition).
Anal ysis: 20 Cal cul ated for CaHsN50: %C, S 1.34; 9%, 2.69; %N\, 37.42;

Found: 9%C, 51 23 ;o O, 2. 77 %N, 37 25. Exanple 4 5 Chlorotetrazolo[l 5-a]

r oa ~1 11 - N~ = ___l r oA wmro ~= 1. 11 o - 4 7 o~ PN PN —




(deconposition). Analysis: Calculated for CBHACINS: %C, 46.73; %) 1.96

ON, 34.0Q06: Found: %C, 46.87; % 1.54: %\, 33.93. Exanple 5 5 COrrpoundU%fJUL 1002
Formula VII1 4-Ntrotetrazolo [ 1,5-a] [1,8] naphthryidin-5-of Nitric acid
(1.33 nL of 16K§9%M¥3added to a suspensi on of PCT/US98/26473

tetrazol o[ 1, 5a] [ 1, 8] napht hyri din-5-of (4 g, 21 mmole) in acetic acid (50

m.). The reaction m xture was heated on a steambath for 5 m nutes then
cooled to anbient tenperajure. Sodium 10 acetate (0.3 egq) in a snmall anount
of water was added to th \\dactlon m xture. The resul A ngsolid was

isolated by filtration a ried to pnvilde 5 g of 4-nitrotetrazolo[ 1,5 a]

[ 1, 8] naphthryidin-5-of as a solid, mbg)
Cal cul ated for CsHaN603 + 1.1 HZO 9%,
ouC, 37.99; 9, 2.41; 9N, 32.82. 15
Ns- (2- Met hyl propyl )-4-nitrotetrazol 1, 8] napht hyri di n-5-am ne
4-Nitrotetrazolo[1,5-a][1, 8] naphthrg i -of' (3 g, 13 mvle) was suspended
in 20 dichloronethane (3.8 nL), tri&hylamne ( 1.8 nL) was added, and the
reaction mixture was cooled in an ice batKY Trifl uoromet hanesul fonic
anhydride (2.2 nL) was added dropw se. |sobutylamne (3.8 nL) was added in
a single aliquot and the reaction m xture exothenned. The reaction m xture
was partitioned between dichl oronmethane and agueous sodi um bi carbonate. The
di chl or onet hane | ayleny vaminssipatinid aeidls ofifdrmuladil ere knegm &see, done2émslel|U.8t e t hen

wi th' i chf o ot REHR” ERESERRoRH Wi R FRES) o BRr AT MR B & Lo

was evapor at e®Readdiop Scheirdd a 2-aminonicotinic acid of Formula II is reacted with acetic anhydride

NS- ( 2- et hyl pr.opyl. 4n|trot traz 1.5z easa
yel | ow sol i d) %E%a.“z‘ﬁ‘/"lp"éi"fe 8‘&%8@%’_?‘&’6’?{%@%%’% MU RS 1 ,
3N02: %) 50. tampddind 4f EGmuBaly wakreR3is hirdroged :is %wnzﬁﬁd Belprepdrition hasTheeVd\, 33. 88.
30 -29 09 Q0 9 17647 > 7 of
For mil a 1 NSRRI PRI T P D b8 filofiiFinfon' belipeias

napht hyr it@i n- épﬁmd:yaefcmeceA catal yti c anmount of 5% pI ati num on carbon was

dded h I 1, 5-
T 81 napht hyr i di ne- SRSt Resdier SRy BhiBRtid of rhla v it epfSlynly - 7Pl
reaction m xt sodumaside mcisoitablesolvantBachras agrtia ncid tespratid&tepaziolyl &caxmigdckhe)
hydr ogen for Zepoulufy T £&AE! LaDedtlntl Haf AR of kdidiSh Sthdihnl eOVE Lhe

catal yst. The was concentr uumto provide
NS-(2 mat hyl propyl)rtsmpr(a)ZQfIP@{mtmpScla]r{elp@}qmapﬁﬁohyula&’ 1nesaer5‘wdtmmwéeas an

?ielt r azol a”D' aﬁn? &gaz C#ﬁﬂg%[] [F[?E hnga?'((gg c%%sﬂydt B&Ré)é/oln)/enjathal

Ns- ( 2- met hyl prmqﬂ}ddg tFot exampleothe 2dd apy b_e @}mapchmraymrmwmg potagsivaméarhonite om 15
Exanpl e 7 was aﬁgg{ﬁmgﬁd wi th di et hoxynet hyl acetate (2 nL) and heated on a
steam bath for ours. The reaction m xture was allowed to stand at

anbi ent tenperat ur b &tnpe(ﬂ)mf@tvacﬁanécl!em& ajicomppynd df Farmald Miiis ¢yclizeditd providet hane

d th I t
Slnchlngr oﬁg?haneagaﬁ%lgﬁlégdé}tlnﬂfl%e vo lgﬁéo‘f’gﬁd?ﬁpﬁﬁg er&gg&ﬁf&)g%cfaﬁen cool ed.
The resul20i ng byreacling theicaanpound mf%mulewwhanﬂkmqmn spitablersolvéndee.gl,. 2 g of
1-(2 20 et hylpg{agsg%éé%é’ghé@tﬂrﬁ%%gﬂ g}‘] 1h qénztlcé) &*O[hl 8] napht hyri di ne

as a solid) mp ecdonpositi SI S: cuI ated for
C, 3H13N, : %C, 58. 4Insté@{s) Gfmnoms:heﬁfél@&pmﬁmmddf Forbula5dl Bajtradéd usidg 29; %4\,

175 Nt hy! pr SRy TR gk R a0l Rl Fo BRI 0T S e

i N N-~N 5 Paifl8vaphthymitiebpl pfftospua VEL{ 1.0 g, 3.7 mol e} was added to a

sol ution f 1-(2me

1, 8] napht yridi ne }%M%P&?%%&HSEW&%&LB& "}‘dgf a(c)k?% Leélbzng%rg&(ﬁ%

The reaction rfiflatepfFommula i¥albeireadtion sfplmfmﬁlmmﬁwmmbx cqmlamnwmmwmcmfed
under vacuumt f resi due
was slurried V\;Iﬂ) {lﬁamlzr‘?ﬁetgqu [%‘Efe;a}fl (l%lteeill';}9 m%rs'g‘l'su ﬂgkmﬁggﬁasa-%lc

1- (2- et hyl propyl ) N-tri phenyl phosphi nyl - 15

i m dazo[ 4, 5-c][1, 8] napht hyridi n-4- am ne was isolated by fil trat| on and
dried. 15 Part B: The 1-(2-nethyl propyl)-Ntriphenyl phosphinyl -

i m dazo[ 4, 5¢] (1, 8) napht hyridin-4- amne fromPart A was dissol ved in

met hanol (15 nL). Hydrochloric acid (10 nL of 0.6N) was added and the
reaction mxture was heated at reflex for 1 hour. The reaction m xture was
concentrated under vacuum The residue was 20 diluted with water then nade
basic with sodi um bi carbonate. The resulting solid was isol ated by
filtration, slurried with ether and then isolated by filtration. The solid
was suspended in toluene (25 m_) The suspen5| on was heat ed to reflex t hen

o o o —— I

27&C (decorrp03| tion). Analysis:
2.48; 9N, 33.35; Found:
Corrpound of Formula X




5 Exanpl e 10 Conpound of Formula Il 6,7,8,9-Tetrahydro-1-(2-nethyl pr 3,%']}' I\}
i mdazo[4,5-c][], 8] naphthyridin-4- amne 10 Pl ati num oxi de cat al yst UL 7002
added to a solution of 1-(2-methyl propyl)-1H tetrazol of

1,5-a]i m dazo[WO¥28#F 1 8] naphthyridine in trifluoroaceti cPEEVHEEH i) .

The reaction m xture was reduced on a Parr apparatus at 50 psi (3.5 Kg/cne)
hydr ogen 15 pressure for 5 hours. The reaction mxture was filtered to

renove the catdbenssuch dddicHlorbmethine and then adiireyttifladredethuid il foiria anhydridel Hithe

resi due was cogpined with. water, and sodi bi carbonatg. The .resultin
precipitate wﬁ‘ig')?‘g’df Er\fl’w%atgb'ycaﬂefiﬂ%d{’ PS?I“.“%’"%‘H‘FI’ 8-%@&%’% Vet din 1%
hydrochl ori c gsluckdasimpeednae aueh las, fforl ckansiel at doet (°C! Thapmduaisar beciadlate by t h 10%
sodi um hydroxi de. The resul ti. reci.pjtat i sol ated.by,.fjltration then
recryst al>ll i ze8°’I‘VF’3I?F§6”°ZIIOﬁ§/PT ’g%& 5?@7’%‘?%‘5@3". ’sﬂlﬁté°nr"88?s§§?%§ﬂ°1°%éﬁ mat eri al
was di sso$ vedconnedionhlithrsepe)hane/ net hanol and pl aced on a silica gel
colum. The colu s el uted, .w 10% met hanol .4 n et hyl acet,at.e. The

el uant was conce%\é\?egéﬂl?xgg?m%%%ﬁﬁeﬁﬁ&or?pr?&n?%fsﬁogﬂ@a\%és rf%cgeld))"s@aﬁ'l i zed

f rom met hanol Amféieef forraulp RONHgwhdde R, i§ andefined above to provide a 4-nitrotetrazolo[1,5-
6,7,8,9-tetrah - - et hyl propyl ) - . . .

i m dazol[ 4, 5- cfﬁﬁg‘fﬁﬁéﬁ@ﬁy‘?%ﬂgﬁoﬁ%ﬁ“ﬁ? a@eéeag%% @n bﬁfwedﬂ‘ib)éyd%é@

Anal ysi s: Cal aninetethe faactionrikiutNesultig frofistépS6). TWhe reactich; cafidlso Bcahfed okound:

UuC, 62.99. 9, 7.74;. YN,. 28.33, .-32 t 1 796 PCT/ US98I| 76473
scanpt e 10 Colb B 7 S A uipy Stshessmpount SEISREHRT sp arary e
tetrazol o[ | , 5aatitabledalxeajt 4uch-as fiicHiptdhretyaid. hyri di ne 5 A catal ytic anount of 5%
| at i b dded t. ' f : :

DL e oo 58 SRR ndl e i S (6,
17. 4 mol es) itetragdld{dsadl][1(8hiaphthirjdin-F falianeacdfiFormuta X1.u Peefaratdy, tiedudedomnin a

Part apparatus at.5 si (3.5 Kg/iecnP) hydr n for 2 urs., The reaction
ot ur e v { FRES 9t uBE# ¢ Eopuuiorh BSEkath Ol ERpertortPREL S & HahBB R ot o
under vagfium tcarb@r anpalleiiiiber rboat Thel rpactmytapicetveaizatlyde carried 46t on a Parr

a] [ 1, 8] napht h)éri ditn-.4 5-.%iﬂamln§nashanﬁﬁaimlo The oil was covered with acetic
acid (300 M),p%ﬁ'ésﬂ(}f‘s% 8P4 f‘f iy ) 37.4 nmol e) was added and the
resul ti ng m xture Inatpli@aifReactibn Sehicint 1 a carepannd)bf Forrhhle X ésaredtadrwithiaxt ur e was
concentrated undey .vac The..r | 1 resid e '

di chl or onet haﬁ%rgg%g%%ﬁgﬁrfant “‘?%‘8“?3‘?%’ f{é r vg%a }gteﬁgfoé%ig?@?ﬁl &r)faﬁg[g’g'si um

sul fate then tH!.8maphtridine ofFermukarXN.aSuitable eqitialantsso darboxytis aqidiinclivdeatidisi ng

flash chpgmat L el ' ' 9 in.
) 20 et gl Mol 5 Sk (Bl AR fE0al o) g
prepar at ory hiiggelepted fuch thahit will prquideithe desiradiR pgpbstistent il acompoundiof Forgfdanet hanol

i n di chl or onet oy - I .

Lot razol of 3 e s et el it pITIEY CBHORNA bndR, is hyarpgen 1
Anal ysi s: Cal aud wtley chivrid@@illGrdvide-a conPouwtByiieds Rotkibutgl. The rédtion3@n B2mn Found:
0, 63.45; 9UH,. c 0 Ot - .0 U . l. ) hH9o3
PCT/ US98/ z6473" @i g%ﬁ“é‘xf §°?' %Shg“ot%aa&gv 1“198?“#%I’ha“}“‘%‘g%d’ or'n ah i 61/

Z- But yl - 25 ( Z- nestpgsepne @by karbaxyli¢ sridl dbhe[repctona} rynwish sufisfenhlyeating toddveoff ne 5

Nlj2 NN N ~N_Ir] W olaTol-Selal) e) was added to a solution
of 2-butyl-1- %@?ﬁép%ljr opy?@fﬂ%é@?ﬁoggftgﬁm%%ﬁ m dazo[ 4, 5-c] [
1, 8] napht hyri di ne InGstep (40) of Reactipm$Seherme ha ¢@npbunad off Roihvula Xbdmreacted Wit ). The

resul ting mx t r&f Uf,$ . 1. ncent rat ed under
vacuumto reno eh%r%@fos@?&ttﬁgmﬁd&g §|f %ﬁﬁ%’&%g@z’@%]_ﬁﬁ@%@?due was slurred
wi t h hexanes tch{&8]naplthyridins4-iaminti of FoomudanXIilh dFhe reactiorf dah becaded dut byigh a | ayer
of silicgsgel. .Silic I I Lnitially wt i.chl or.onet hane to
emove tAL°1, 2oRPEinRacaRin oc ML Rt ik Bothote i iitle iR RELR

di chl or onet harae 1 2alichénrebeazen arsiiteytingl - ( 215

met hyl propyl ) - N-tri phenyl phosphi nyl - 1H i m dazo[ 4, 5-c] [ 1, 8] napht hyri di n- 4-
am ne. The 2-butyl-1-(2-nethyl propyl)-Ntriphenyl phosphinyl - 1H

i m dazo[ 4, 5¢c] [ 1, 8] napht hyri di n-4- am ne was taken up in nethanol (15 ni),
conbined with 0 9 J UL 2002 hydrochlorigsacid (10 nL of 0.6N), and then
heated at reflux for 1 hour. The nethanol was renoved under vacuum The
resi due was conbined with water and 10% hydrochloric 20 acid then filtered.
The filtrate was neutralized with 10% sodi um hydroxi de. The resulting
precipitate was isolated by filtration and dried. The resulting solid was
refluxed in toluene. The vol une of toluene was reduced and the product was
allowed to crystallize out under an argon atnosphere to provide 0.25 g of
2-butyl -1-(2-met hyl propyl )-1H i m dazo[ 4, 5-c] [ 1, 8] napht hyri di n- 4-am ne

hem hydrate, mp. 237-240C. Analysis: 25 Calculated for CHz3Ns + % HZO 9%C,
68.66; 9%, 7.79; %\, 23.55; Found: Y%, 66.80; %, 7.62; 9N, 23.46. -34 -

VRSN N NL NN NN ™ o A PN o~ Y




15 (7.68 g potassi um phosphate, nonobasic; 1.69 g of sodi um hydroxi de,

of water): nethanol to provide 09 JUI. 2002
2-butyl -6,7, 8, 9-tetrahydro-1-(2-nethyl propyl)-1H i m dazo[ 4, 5-c]|

1, 8] napht hyr i d¥R9%2968% ne hemi hydrate as a solid, mp. S |- 8FOUSBREEY at ed

for CHZ~-NS + % H20: 9%C, 65.77; 9, 9.09; %N, 22.56; Found: %, 65.57; 9%,
9.15; 9N, 22.53. 20 Exanple 14 Conpound of Fornula XVIII 3-(5-Methyl-1H
tetrazol - 1-yl) pyri Ristp(¥) 6AR &0 ScherAe] xbo&rpemmwnﬁm&mahgmtywbi c acid
(50.0 g, 0.36 _nol 25, anhydr i nL) then

heated at ref PW‘%B\:}%“H‘%&&EQ c‘i[ﬂeg ‘V‘@@E ‘4Fﬁ“§&°3? ° gae,gé,z M ¥2ted under
vacuum The s elbigtnuse@$FetimlaieEhedlydrolysis danbel darriee phittiyeoteatiorabmethadsisathed  under

vacuum The result.in oI i d was vered w a 300 m.), then
sodi um azi de ?%59%“5{% °‘§%”Hi§f’ leglgpéeﬁ?i’éﬂ"fta?ﬁgﬁ iéc?m ucg &t hen: ned to 50C.
The -35 5 0 Qha}mhbehn&ﬂﬁﬁccvmtﬂeﬁnmfmtaﬁﬁmg comnmomhneﬂlodsur e was
allowed to stir at, apbi ent .fenperature. overni af & vas
isolated by filt raItnl g’ﬁ(ﬁigﬁﬁiﬁ?"ﬁb@w?%OHWSF%]?%‘F"%%%I rgé ®The solid
was di ssol ved promdk@%mtetrah}ldywlm&mrdazo[‘![he][BS)]hmhﬂgndmasadnﬂabﬁtbmuiaXVSt eam
bath for 30 mnu s |1 oned. to cgJinbet E‘olent %ﬁarqgﬁra.q .t hen

neutral i zed vm“‘ih BB Forpa Xy 'S FHEER 9 RY SPPEEMBF at e was

i sol at ed by fldlstcnﬁh{g ommpwﬁ&WomﬁthMhﬂhﬂmdacdﬁd 2eill, hddlr[ya)aa'tatb&xcﬁﬂmﬁxtg of
3-(5- rret -lH.tetraz i di,ne- arboxyli.c .acid as an whi t

sol T i, 2 epistse Fyogigh shRHen Sibos SRV 1 uspBtme afe fafihi & i x
Et hyl 3- (5 I\/etchyibecbh%zdnfchﬂ)amhedbuyin)ap’ymaﬂparﬂuﬂqusrbdmyduat;maﬁ\ammhgllyf or mam de
di et hyl acet al ensi. on of (5 nethyl-1H

tetrazol - 1-yl )af)“\%ﬁgtﬁ}’r’ ﬁ%“ggﬁog%no e)/f‘gl%% ac & %Vénécj“al ’He%odéhl or onet hane (800
m.). The reaction Mterha.twelymslhstratedmc&tept(lﬁnﬁkmnhoxt&chmc hhﬁﬂes Btegaliydpht t hen

washed six ti 1 i, th er. (50 . dried qv sulfated and
concentrat ed %@égﬁdééﬁ%%?gmﬁ s@ndg'é&%esoﬂfgg?@%g |°f“‘z°e%f rom Yot hyl

acet at e/ hgxan eeiubttonmf@vbrdpnuﬂdboifomﬁmle fXIiy The reduction is carned out by suspending or

3-(5net hyl - 1H-t et.r.azol xylate. S Exa 16 20
Conmound of - FAPRITEE scereppd Y e shiim BmSINedt: 6rif g 8 illyicn R

Pot assi um et hplatithen (I¥Jox2deganduien sahjdﬁnigm naxurexd hydrogvh pesstuyd. The(réactiont hy| -
tetrazol -1-yl) idine-4-carh m de (280 rrL)
The reaction ﬁg}/?eucrogvc\ﬁgnﬂ%?%%%l a%gr Sp %gf%n?q@e%%&eurcg ure overni ght

t hen poured i mhmn%euucallld achieptaibble saltahdreaf carchedsolaftrtusingsohventiapajmetbodsi t at e was
col | ected, washed K ri r 2 No)

tetrazol o?l 5-a][1, €°“\qﬁ%ﬁF°?'§ﬁﬁ9§b§ﬁ%gﬁ§‘a‘%sg§R§ gglclg%i grn]%ls. 247-248C
(deconposi ti on?(R)ANBPQ(BDzsC(RQEaIlhtRn andR: drc)as definisiNbOve cuthe ﬂl@DG&_ a0%ﬂdin3m44; o,
34.13; Found: %ﬁgig %%SIfAH 3.42; 9N, 34.03. -36 0 ~J UL 2002 W
99R9693 PCT/ %h anpl e 17 Corrpound of Formul a XXI

5-Chl orotetrazol o[ 1,5-a] (1, 7] napht hyridine 5 A suspensi on of

tetrazol o[ 1, 5-a][1, 7] napht hyridin-5 i n phosphorous oxychl oride
(15 n) s heated at 90C for 2 houRgIlc Sélei%%ﬂ'a'gti on m xture was
concentrated under vacuum The residue was poured into ice water,

di chl or onet hane was added foll owed by the addition of 1

to neutral pH The p@oduct was partit oned into dichlor
di chl or onet hane i

nmet hanc. The
me sul fate then

concentrated u vac®im to pr g of

5chl orot et razo -a][1, p i dihe as agsolY N 176-177C.

Anal ysis: Cal cuf &t edNFor CsHACIMS e 4 o, B. 966\0F N'34.06; Found:
UC, 46.80;, %, 2. 164y, 34.45. 15 g??rrpl e 18 Conpoungy ol @ XXI'|

NS- (2- Met hyl propyl )tetrazol o[ 1, 5-a] 7] napht hyri di n- 5-amine A suspensi on
of 5-chlorotetrazolo[1,5-a][1, 7] naphthyridine (20 g) in isobutylamne ( 100
m.) was heated at reflux for several hours. The reaction m xture was
concentrated 20 under vacuum The residue was taken up in dichloronethane,
washed with water, dried over nmagnesi um sul fate then concentrated under
vacuum The residue was recrystallized frgmtoluene to give a material that
was a mxture by thin | ayer chromatography. The material was purified by
flash chromat ography, silica gel eluting with dichloronethane, 520% et hyl
acetate in dichloronethane, and 10% net hanol in dichl oronmethane. The 25
fractions with the slower noving material were concentrated to provide

NS- (2nmet hyl propyl )tetrazol o[ 1, 5-a] [ 1, 7] napht hyri di n-5-am ne as a solid,

m p. 220-221C. Analysis: Calculated for GiH-41V6: 9%, 59.49; 9% 5.82; %W\,
34.69; Found: 9%, 59.35; %, 5.89; %\) 34.88. -37 0 S ~u~ zoo2 WO

991 29693 PCTNS98126473 Exanpl e 19 Conpound of Fornula XX |

hb (2 N@thylpropyl~4 n|trotetrazolo[1 5-a] [I 7]naphthyridin-5-anine Nitric

. A /~R A N . o -



10 dried over magnesi um sul fate. Thin | ayer chromat ography indicated a

m xture so the material was filtered through a | ayer of silica gel el GfiJ4g 2002
with 5%ethyl acetate in dichloronethane. The reaction was rerun on 4 g of
starting nater WR1992%#3 usi ng only one equival ent of nitric RGTISIHIE?
resulting material was also a mxture. The material from both reactions was
conbi ned then purified by flash chromatography eluting with m xtures 15 of
hexanes/ et hyl acetate. The fractions containing the slower noving materi al
were conbi ned to provide about 0.3 g of

NS- (2- et hyl propyl ~4-nitrotetrazolo[1,5 20 a][1, 7] napht hyi®i n-5-ani ne as a
yellow solid, mp. 173-174C. Analysis: Calculated for C zM-3N-Qz: %C,

50.17; 9, 4.56; %\, 34.13; Found: %C, 49.85; %, 4.53; %\, 34.26. Exanple

20 Conpound of Fornula ~XI'V NS-(2-Methyl propyl)tetrazol o] &, 5-a]

[ 1, 7] napht hyri di n- 4, 5-di am ne OH 9
N5- ( 2- Met hyl propyl ) - l-nitrotetrazolo[1,5- 1[1, 7] nap dre=B- ani ne (1.5
g, 5.22 mol) ended in aceti (75 mL). cegs of sodium

hydrogen sul fi de wis 25 di ssolyed i i ni nFﬁ;—VWK r ald ¥dded to the
b m xtur &) fu r nd al  of thig&a{erial went
ith

suspensi on. Th

into sol ution.RThe r%@_ lon mixture was exXtgacted tw cEH

di chl or onet hane ( L The extracts gere conbi ned, wash with water,
dried over magnesiumsulfate, filtered and concentrated under vacuumto

provide 1.22 g of

(s)

NS- ( 2- net hyl propyl )tgtrazol o[ 1, 5-a] [ 1, 7] napht hyri di n-4,5-diam ne as a |ight
yellow solid, 30 mp. 203-204.5C Apalysis: Calcul ated Rigr: C~ZH-SN~: o,
56.02; 9%, 5.88, 9\, 38.11; Found: 9&,,55168; %4, 5.81; o§H37.74. -38 O
9 JU 2002 WD 99n9698 Exanpl e 21 Conpdund!ef Fornul a ~r mPans~~3

1- (2- Met hyl prop - tetrazol of > '8?50[4,5-c] T' ht hyri di ne

N3- ( 2- Met hyl pr razol o[ 1, 5y , 7 naphthyﬁLdinN diggine (1.1 g,
4.3 5 mol) wa d wi Tl di Mylacetﬁte 2 nL)Y an}f heated on a

st eam bat h over ni ght\_,fhe reaction mi X sKe was partitionedN ween

di chl or onet hane ang,ammoni um hydr oxikgg. The di chl oronet kgpe | ayer was
separated, washed wth water, dried over magnesi um sul fate ang concentrated
under vacuum The residue was recrystallized from et hyl acetaf@bhexane to
provide 0.85 g of 1-(2-nethylpropyl)-IHtetrazolo[1,5 10
alimdazo[4,5-c][1, 7] naphthyridine as a solid, mp. 181-182.5C Analysis:
Cal cul ated for Ct3li~3N~: %C, 58.42; N#tPE:90; 9N, 36.68; Found: %C, 58.87;
%4, 5.04; %\, 36.18L Exanple 22 Conpq ndlgf Formula | Q5N

1-(2-N®thy|propyk/ N M daw 4, 5- c]NTI lgggathyridin 45
I . 8 S

' 10)

suspensi on of

tetrazol of 1, 5- htH@ridine (0.24 g, 0.4, mol) in

di chl or obenzen 15 nL). The re&ction mxture was hgdtéd at refl ux
overni ght then concé®t?at ed under vacuutA"IThe resi due was srried with
hexane and the resulting sol 1- (2- et hyl propyl )-N-tri phenyl phosphi nyl - 1H
i mi dazo[ 4, 5-c] [ 1, 7] napht hy®i¥i n-4-ami ne 25 psolated by filtration.
Part B: -39 09 J UL 2002 WO 99R@693 PC T/ US9826473 The
1-(2-nethy|propy|)-N—triphenylphos/ inyl-!'H

i m dazo[ 4, 5¢c] [ 1, 7] napht hyri di n-4-am fie Nrgm Part A was dissolved in

met hanol (30 nlL). Hydrochloric NTL of 3N) was added to the sol ution
and the reaction mxture was h atiﬁeflux over ni ght before being
concentrated under vacuumto r e the 5 nethanol. The aqueous residue was
neutraliz&d w th sodi um bi carbonat e ®M8n extracted with di chl or onet hane.

The extract was dri gg?gﬁ I r
vacuum The resi du:[arie ﬂ%"g\{gﬁfn |_e§%gﬁeﬁg£%%§ﬁ}ogt}n§§%%%§%ﬁ>% ?g‘f“ﬁ‘?%%vg@

el uti ng w t h Seacgdwititapetis@hhydridebhratingtoprovidee 2-meshyir/éipyidol3,415 g of

1- (2- et hyl propyl ~I H i m dazo[4,5-c] [ 1, 7)naphthyridin-4-amne as a solid,
m p. 306-307C. Analysis: 10 Cal cul ated fofs C 3HLSNS: 9%C, 64.71; %, 6.27;
9N, 29.02; Found: 9%C, 65.10; %, 6.28; %\, 28.70. Exanple 23 Conpound of
Formula Il 15 6,7, 8, 9-Tetrshydro-|-(2-nethyi propyl ~ 1H

i mdazo[4,5-c][1, 7] naphthyridin-4-amine NHy Ni N ~~N HN 20 A catal ytic
amount of plati num oxi de was added to a solution of 1-(2methyl propyl)-11]

i mdazo[4,5-c] [ 1,7]naphthyridin-4-amne (0.4 g, 1.66 nol)) in
trifluoroacetic acid. The reaction m xture was reduced on a Parr apparatus
at 50 psi (3.5 Kg/cn¥) hydrogen pressure overnight. The reaction m xture
was filtered and washed with nmethanol to renove the catalyst. The filtrate
was concentrated under vacuum ' The 25 residue was conbined with

I T 1 M e
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2- Met hyl - 1- (2- met hyl propyl ~I H

tetrazol o[ 1, 5-a]i m dazo[ 4, 5-c][1, 7] napht hyri di ne 10 Acetic anhydride {{2-/8_ 2002
m.) was added to a solution of N-(2

met hyl propyl ) tR 9989 o[ 1, 5-a] [ 1, 7] napht hyri di n- 4, 5- di ani ne PEDU$BEETS 1

mmol e) in acetic acid. The reaction m xture was heated on a steam bath for
several hours then concentrated under vacuum The residue was partitioned
bet ween di chl g} hdlesdzivre omeaf Faemus XVIIh Fhacingousd dfFpenulaXy Tivvickee Réssi c Wit h
10% sodi um hydr oxi h : l.chl or onet h . arated, dried
over nmagnesi uﬂ*ﬁs}o eggstléémﬁéﬁ J&%‘r%%r# g’fh%aa%ﬁe d%sfﬁ’\g%clhéﬁlﬁﬁhf e arbé‘zéi?due was
purified by fl ash Inistep(@iobBeastidn/Scheme llazompdund lofiFormylaX YH isZedstédmithhanol i n
di chl or onet ha . Droyi : - et -1- (25 . J.H
tetrazol o[ 1, S-EIOa ulﬂlimgZl az@%h‘ﬁ@’@fﬁ%‘%‘%‘éﬁ%ﬁ%‘f%tr?i’ “gvgdegq é%%ﬂg{lg%‘%_}d"k?- 158C.
Anal ysi s:5 Cal ecid of Fodmile X VITI4 Fhédactiof€ynvBHently;mafte nin 8 Zmbiedd, coBditi@B; Found:
%C, 59.64; 20 %, 5.48:4.9 08.4..-4 . | 0 | 79693
PGTNS98| 26473 Ex an‘§ e %‘Fr%@%"n%h@e Hp aeif o Fortuuld XV 1P cRed b Ecride

2- Met hyl - 1- ( 2a pwogvphpofFieyhiyla KK Fhelesteofidation olay be Fdmeiziut bspug apnventiorairi ne Par t
A: Triphenylp ' : I . : ' of

> methyl <10 2. E*‘é?'ﬁy %?‘5%@?@?’?‘?? RidindJ R el iR IR e blnSpotstSiRA 1R hed

tetrazol o[ 1, Samd 6thyl tdide ortbbreadting with dinpdthyifprmagiidedi¢thylgeetal imasitable solvent

di chl or opqenzeg& a3 BEnbSAGLRN M xture was heated at reflux ovenught then
concentrated under vacuum e residue was slurried with hexane and the -42
0 9 ,lug 2002 WO 99%p 60 3f REFNSOSheBe 13 compeindiofiforswla XIX is cyclized to

2- thyl -1-(2- - i A il - )
ool s PR AR b ARG A ¥ o KR, he reaptionmaybe o o
The 2- et hyl - gari@l anebhehqiing thel cpmbbundiof FermplapfiXsypiti amplkokide in a suitable

i m dazo[ 4, 5c] p i din-4 \NRE . i e in

ot hanol [ 10035 2 APt oacie AL ileBfirolabi o, WARthEa Rty | 0

sol uti onland t he rlsatsp (wf Reaction Scheme lllagampelindtof Ferfriulad X isshlvrigated wsifgor e

bei ng concent . : . i due was
purified by fFg’%ﬁ%%ﬂgﬁ%ﬁ%g?@gﬂgﬁfﬂtﬁwghlégﬁ?e’ ?F@?ﬁ@’%’ gwoc | or onet hane
and gr adual | ypéntashloridd ergpreferablp phosphorys axychoridetd pravidé a f-ohlodtetriazaid[dSonmet hane)

O oty HtLhndiyidind B FormBORM It Rl SaFfH carrpa i an e soivent

for C, dH ~ FMNSfapumprigs igaeat oglpringtinglagenyg\Preferred geactiom sanditions invglye geactiop,

6. 64; 9 27. @Wﬂﬂ? %gg a ll

6,7,8, ﬁl’oet r aﬁg/n ?‘?@%@Réﬁcgéﬁl - met Fn r éﬁyﬂ%ggwlcx ' _

i m dazo[ 4, 5-c] [ |, 7nstepKkdieyReastion Schemt Ha compaund of BorynulacX¥his tractedwithhamt i num
oxi de was addegd: i -3 5 ija(,ll I -

i m dazo[ 4, 5- c]"f‘fggf%é’gﬂ%‘ﬁw?%ﬁ’iﬁh’ﬁ@ﬁ 6&}65% 4 %q%%llofiﬁ fl uoroacetic
aci d. The reaéill.dnaphthridineS-emaine pERnraply . aleaeactiorpqsn be cargedut Bpheating (3. 5
Kg/ cne) hydr ogsh aPERes W theQ4EleNi ght. The reaction mixture was filtered and
washed with nmethanol to renove the catalyst, and the filtrate was

concent r & ed underIngtge (0of ReastionpScheme {liusompeund of FiermudedX 4l isnigdtedusingenet hane

and aqueous s%iawmnmaﬁegmﬂtash&m&g@s@ﬁgpgﬂgdéauf.mﬂmg&er&gm £swas basic. The

di chl oronet hane | ayer was separated, a queou yer was extracted
three tines welh7herinsidBrunaeef Formple XNl Prefesablythp reaeiipnds eantiesrayhiot hane
extracts Werea&a’ﬁk?&d%ﬁbilﬁgﬂﬁ%isahmus%ﬁﬁ@i@%iﬁpncentrat ed under - 43

0 9J UI 2002 WO 99/29693 PCINS98I| Z6473 vacuum The resulting residue was
recrystal lized fromstn(§iofReaciopddvmed agompeurg of Formula XXII is reduced to

tetrahydgg- 2- =L A=rARt Rl diam;

i mi dazol A C?F’i lﬁ%ﬁ%ﬁ%ﬁ%@’?i ﬂwhﬁﬁfﬁgﬂ%‘gﬁgg diaming of Formula XXIY . Profeaely the

Anal ysi s: Cal &dnetionds darried Ontmsingqp excess of Sodita hydrgpengiifidein a ¢gitablg salgent o4\,
24.07; Found: (¥ .. 2ckti8id ¥, 8.04; 9N, 23.45. 5 Exanple 27 Conpound of
Formul a | 2-Buty|-1-%2-nethy|propyl)-lH

i mdazo[4,5-c][1, 7] napht hyridin-4-am ne 10 Part A: Valeryl chloride (0.76
m) 6.4 nmmol) was added to a solution of 4.

Ns- (2net hyl propyl )tetrazol o[ 1, 5-a] [ 1, 7] napht hyridin-4,5-diamne (1.5 g, 5.8
nmml) in 15 acetonitrile ( 15 nL). The reaction mxture was allowed to stir
at anbient tenperature for several hours. The resulting precipitate was
isolated by filtration. Thin |ayer chromatography indicated that the

mat eri al contained two conponents. The solid was dissolved in acetic acid
and heated at reflux overnight. The reaction m xture was concentrated under
vacuum and the residue extracted with dichl oronethane. The 20

di chl oronet hane extract was washed with water, dried over nagnesium sul fate
and concentrated under vacuumto provide a m xture of 2-butyl

L, T 2 ox o - o - M L L N 1

~




0 9J UI 2002 WO 9979693 PGI/ US98I 26473 solid

2-butyl -1-(2-met hyl propyl ) - N-tri phenyl phosphi nyl - 1H 09 JuL 2002
i mdazo[4,5c][1, 7)napht hyridin-4-am ne was isolated by filtration. Part C
The' 2- but yl - 1-Y94 | propyl ) - N-triphenyl phosphi nyl - 1H i nf§dM5p826473 5

c][1, 7] napht hyridin-4-am ne fromPart B was dissolved in nethanol.
Hydrochloric acid (3N) was added to the solution and the reaction m xture
was heat ed at refl Imstepy @) ofiRghdtiob Stheme Ibe¢onpovmmind Foinnai KXV iscreactedxdthiam t o
renove the nethanol.. The aqueous residue ' Wi t-h di [ t hane
then neutral i 2R WFRYE T8 §1v§8'3i%°rﬁqgl% ar¥\@oen% %’?e%ﬁ%ol&séﬂﬁ’gé%ﬁ@trgﬁane | ayer
was separ at ed,c][d)7irephthyrizinerof foramia XX ¥ u Shitbk eguisalemswoeatboxyledcid cindeer

vacuum The resi was., purifi A ogha L gel
el uting i th deeisbmRr s 4G CHabbaRR FHRRRL HEBHaSILMES, 0° 5
met hanol Bn dieghivalers iseselretadjuch thapit el previg@e theitigsired R{ sbstwenyinmrcompédund dH

i mdazo[4,5 c]d L. 7 thyridin-4-am pe i d - nal ysi s:
Cal cul at ed forﬂogl'?‘%: /ﬁ‘%& ; égﬁm@&:e@fag%;aé &Jﬁi %gﬁé@c&%@oﬁéé&ﬂz %8. 26;
o, 7.69; 9%\, l38roddn and FalEryhchidrizie 36!l flomido a remmlind-where Raislbutyl. The reaction
2-Butyl-6,7,8,9-tetrahydr.o_-1-(2- hyl | H L . .

i daol 4. 5. i PEPRATHE ASherchioh SR A ABRYI et as aceicacidyorfy anipst
oxi de was addedlvew imthe ptesdnceoof azhrbaxylistagid. The fe2ction ishryh pith puffigierit Heating to

i mdazo[4,5-c]].1, 7lnapht hyri din-4-am ne .(0. 68 |)) in 25

trifl uorﬁgceti%‘vsg%fan’%gffh ‘Br.wail]eﬁgo“i”gaa?tai roﬁngFﬁ?lgre\?g}s%mr educed on a Parr
apparatus at 50 poin . B0)KgReadipn Rghame flercopipewsinf Eomuds XKY s reackédewitleact i on
m xture was fil.t.er and shed, Wit h. met ol e e e catal yst. The
[t rate ans CHRERADMARSe BRRSie ) Aol iRAShnk O A SRNGIA B, B0 81 V0L

di chl or onet handg{1djchpbthyritini4-amosiofi FormnueSXXVI. The 9eadtin @0 0 carvixdO8it BPY693

PCTI US98116473,__hi car ha qdﬁa [ ] e . hasi he
di chl or onet hancé)gﬂlbglgf/%? c&%@&g‘@%ﬁ%ﬂ@%_ y’%éﬁtﬁeﬁ%@?{sﬂq& elfe lﬁgu%% rsglgfngd t hree
times w tlh di cithoasdieditiderebenzen®@ndrkbeatingfhe di chl or onet hane extracts were

Casul ting restduo LR L KB SRR LSBT A VT BB 00,

chr onat ogr aphypr¢ddd 4 Gaingjéazopd, is¢][ lnYnaphthyridigSoamsndrfiformila XEVilwigetoiwst hane
ith t i i . i -t -
butyl o1- (2 met HARRIEF I F TSt it ua bON A8 iy et PGkt 3

solid, mp. 164-h88¢in Alweyalkanol iGshequésance of &racidCiihe prpduct®r 8 H20: %C, 65. 77;
%H, 9. 09;,,%N, it o e O ; 3 npl e 29
Conpound 28f rd %uhﬁgewgceptéﬁé sgpthgrgof cifbe ﬁolZu]:d um coftfentitnal %chﬁa&a

N4- (2- Met hyl pr opy! Y= Sep/il2yof Readsipm S¢hiemia i 4 epmpoundnfiFaenutth X XNEGs reduced to

oxychl ori de ( . . YRS € A 15 di. mam de
t hen added to%ég‘go u?’?’g’%%%]fm Ar%/ ngx[‘c%gﬁ]g’trslgg%m%ﬁtwlﬁjoﬁlﬁéwgﬁﬂi 23
mol ) in N, N KXEHhyhithismsaageus(of Gomuja I1. e reductioniisearmiddoutbysuspesdingemed
usi ng a j acket 1 i After 3
hours the reac(?lgglfr‘{ln%%l%? ?ﬁ?%‘ﬂ\(}vgggdgéiragg( W\ﬁ)ﬁﬁgg%%e#ﬁ%%%(éﬁ%éne (2.0
mL, 20. 1 2§nol )ameust of ptasoura (¥ )axide, andthenrsubjopiog Heanirtiregn hydregen prastiea. (The Af t er
several hours i 1 . . I enperature,
T ferbd ang ietof RGO ot %5@2‘&%%3??”&%@%‘%%@@@%6{%d with
di chl or onet harpharmseutigalbytacenptahletsiihthercefian beisolwiad usipgdroventived methodrous sodi um
bi car bonat e, washe itk ' Y/ ' j | hen | oaded
_ %Mﬁwy&g&sﬁ@umﬁa{eaiﬁg%&g@p JFRgAfsh FEeﬂéﬁie i E‘?’;’f‘ﬁﬁ'

onto a layer of silica ge e si el” was e I ni y with
di chl or onet hartetrahydrog/kbimidazal4i5mgiLls 1naphthiredin-giaminesyF opuleaR B VI pan be

di chl or onggt ha t 25 . ed to
dryness {% prgﬁf%%dﬁiq%aﬂgtdﬁgfﬁ%ﬁw%o%ﬁf roi 1, %gﬁ%ﬁ%%ﬁ% h‘r@tm ne as
a solid, mp. Sypegdigs ordiBolving agompayng oPBaRulAZ 30V imttifsgosertitysids adiing@onpound

of Formul a - ) - .
i m dazol 4, S%aga?}g?%%%? %é‘?ﬁ%ﬁ’e&ygﬂdyﬁﬁmg)%e@g@éﬁ% %’t‘énrlr’%“lﬁrﬁtto lglfd TR pl ati num
on carbon was added to a solution of N4-(2 nethyl propyl)-3-nitro

1, 5) naphthyridin-4-amine ( 1.0 g, 4.1 mp{,)_in ethyl acetate (50 nlL). The
reaction m xture was reduced on a Parr apparatus at 50 psi (3.5 Kg/cnR)




hydrogen for four hours. The reaction m xture was filtered to renove th

catal yst and the 10 filtrate was concentrated under vacuumto prOV|de09.WLZMZ
N- (2- et hyl propyl )[ 1, 5] napht hyridin 3, 4-diam ne as a crude solid. Part B:

The crude sol WP PR3 Part A was conbi ned with di et hoxymet hNPFHEEEZHB (2 ni)

t hen heated on a steam bath overnight. The reaction m xture was taken up in
15 di chl or onet hane, washed with water, dried over magnesi um sulfate then
filtered thropedsura. Theresction caitieicosveniently chitied sud in ¢ Ram eppavens. Bheprediciart h

et hanol i n o1 GTOFBBECIE LSl Bt BHEe g aEnd rgtp Helibas™

concentrated to prCompdendanf Finnulahl and Iwelsergini Ai i =ER-AR=CR-Ns lr By omat ogr aphy
(silica gel el Wi ate/ a h i tate)
o provi de. 0. SERETIRIGRTISRARE) S5 Fiee BFERR bR Elh o rbpafth Woordif

i m dazo[ 4, 5- ctp[Readdipn 8ghiemieyHli di ne as a solid mp. 82-84C Anal ysis:

Cal cul ated for Ci sH 4Ne %, 69.00; %) 6.24; 9N, 24.76; Found: %, 68.79;
%, 6.44; 9N, 24.73. Exanple 31 25 Conpound of Formula XXXV

1- (2- Met hyl propyl ~I H i m dazo[ 4, 5- c] [ | R&dtvmSchdmer IIIdi ne- SN- oxi de

3- Chl or openxybenzoic acid (3.7 g of 50% was added in small portions over a
period of 30 mnutes to a solution of 1-(2-nethylpropyl)-1H im dazo[4,5
c][1, 5]naphthyr|d|ne (1.5 g) in chloroformat ambient tenperature. After 3
hours the 30 reg o0 mi xture was diluged with chlorof washed tw ce
with 2.0 M sodi % Th water, drief-g er] mggnesi um

sul fate then com 3 7B 160 1 eSTRte  nek ystallized from
et hyl acet at e/ hexanea Y -(2 -47 0 9 Jaw Bb-2002 WO
99I29693 PCT/ US98).,16473 nethylprop%b& 'N |

i m dazo[W, 5-c][1, 5] nhapht hyri di ne-5N-oxi de as a solid, mp. 183 Z85C.

Anal ysis: Cal cul ated for C-3H-aN40: %C, 64.45; 9%, 5.82; 9N, 23.12; Found:
UC, 64.15; 9%, 5.92; 9N, 23.02. S Exanple 32 Conpound of ﬂ?&hula I

1- (2- Met hyl propyl ~I H i m dazo[ 4, 5-c] [1, 5] napht hyri di n-4-ami ne 10 Anmoni um
hydroxide ( 10 mL.) was added to a solution of 1-(2-nethylpropyl)-IH

i m dazo[ 4, 5-c][1, 5] napht hyri di ne-5N-oxide (0.6 g) in dichloronethane
(30nL). The react/on,n1xture was co dyin an ice ba ¥y tosyl chloride
(0.5 g) in di chlformgt was adde ' eing rapidly
stirred. The r i m Xt ur @ wa d at ani ent e oven~i ght.
The di chl orone e hhyer was sepigr edﬁ washed with 15 aggeous sodi um

bi carbonate, g over nagnesi ul fate then concentrafed under vacuum
The residue was recPf®tal | i zed from eXK¥gR acet at e/ hexane t oX¥lovide 0.2 ¢
of 1(2-methyl propyl)-1Him dazo[ 4, 5-c][1, 5] napht hyri di n-4-am ne as a solid,
m p. 230231.5C. Anal y$is: Cal cul ated for C-3H sN5: %C, 64.71;, %, 6.27; 9%\,
29.02; Found: 9%, 64.%0; 9%, 6.01; 9%\, 29.08. -48 0 9 JU 2002 WO

991 19693 Exanpl e 33 Conmpound of Formula |

6, 7, 8, 9- Tet r ahydr o- | - (2- met hyl propyf2 5 I H

|n1dazo[4 S5-cJ[ |, {fpapht hyri di n- 4- LNeNPCT/ US98/ 26473 A catal yti c anount
of platlnun1OX|de was added—#gaa Yol u id?_qg 1-(2 10 met hyl propyl)-1H

i m ) 0.46 g) in trifluoroacetic acid (

: on a Part apparatus under 45 psi
(3. 15 Kg/cnR) pressure NH holrs. The reaction nixture was
filtered to re t h& catal ystRand the filtrate was concentrated under
vacuum The rd&sidue conbined with ous sodi um bi carbonate then a
smal | amount of 10% sodi um hydr oxi de was added. 15 The resulting

precipitate was exufiRf @@fﬂé&chordi‘»&:bxh@[IDﬂ%hﬂw[lBS]néBﬁ&lyﬂ&ﬁhL&roQF@H&&ne extract

was dried ove ul.fate, then concentrate er.vacuu
esi due was pwgseﬁi e i e TR PP i 8 PRSP ROSF DT B, 5%

net hanol 1§ n dp@hideaarmmhamwgm]mpnﬂﬂgdlﬁe &%ammmrmﬁayeh’c@w dftbe The

el uant was concentrated under vacuum The residue was recrystallized from
ethyl acetate to provide 6,7,8,9 20 tetrahydro-1-(2-nethylpropyl)-I1H

i mdazo[4,5-c] [ 1,5]naphthyridin-4-amnggas a solid, mp. 222-226C

Anal ysis: Calculated for C, 3H-9N5: %C, 63.65; %1, 7.81; 9%\, 28.55; Found:
%C, 63.07; 91, 7.51; 9%\, 28.00. -49 0 9J UL 2002 WO 991 29693
PCTNS98176493 Exanpl e 34 Conpound of Formula XXXII1 2-

Met hyl - 1- (2- net hyl propyl } - 1H i ml dazo[ 4, 5-c] [ 1, 5] napht hyridine 5 Part A:
Magnesium sul fate (3 g) and a catal ytic anmount of 5% pl ati num on carbon
were added to a solution

of Nd- (2- net hyl propyl )-3-vitro[ 1, 5] napht hyridin-4-amne (4.0 g,16.2 nmmol) in
ethyl acetate (250 nlL). The reaction m xture was reduced on a Parr
apparatus at 50 psi (3. 5 Kg/ch) hydr ogen for four hours. The reactlon
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anhydri de then concentrated under vacuum The resulting residue was

conbi ned with cycl ohexane then concentrated under vacuumto renove th&9 JUl 7002
acetic acid. The resulting residue was recrystallized from hexanes to

provi de 2.2 g WP 929t hyl - 1- (2- et hyl propyl) !'H PCT/US98/26473

i m dazo[ 4, 5- c] [1,5] napht hyridine as off white needles, mp. 118-119C.

Anal ysi s:. 20 Cal cuI ated for C-oH 6N4: %, 69.97; %, 6.71; 9N, 23. 31,

Found: %C, 69.cfled%it bytredtting #@dmpd8ndF FolmaniXEX 84th Gbospharndioxythibriderinh a XXXI V

3 ch or oper oxy BTN RERE -4 GhitRESud i i GRRSAEKL el 7

portions over @npeirdanaydfe isdlhted by comentionabmeathdds bt v pandfe carried on wnhout

ot e) i - chl oPORG A Ao pely i RAREE niB S SRR eBL O

m xture was di XXDedthete Rlis hydragenisdanown aeidts@pa@tidnias beemdhshloﬁedﬁn Hag,odi um

hydr oxi de, On%ﬁ%ﬁ%&g&@e ﬂb‘? QB ég dried over nmagnesium

sul fate then Et h sidue was purified by flash
chr omat ogr aphy (si I step gebfledacttdnr&qhmdm HAcHimb3aed] 1,5 maphithjridineofiBérmahe) to
provide 2 - L .2002 .WWO 6 CT/ US98/ 264 .

Py 12 (2 kDR T AR STER Y e K o e v eRPIYI e s o
solid, mp. 2283-gik6[, 5]ﬁa1nhﬁwsdm4-aﬁmhemﬂFaﬂmﬂaKKXI (Teetedshidn-canMe carfiéd it by %4,

6.29; 9N, 21.8F,. Found:. % 6S. 73 Ex | e 36
Compound Wi - FoRHRERHY Beggiesgiimo S patioinpissle st ronvscp A et
i m dazo[ 4, 5- c]ﬁdur@omaqﬁtﬁahyhaﬂﬂlmedaaammmmbd\éma&loﬁﬁyaﬂﬂm &xXtegkramine to

i dazol 4, S o) PIvey Rl AP P RS Kiahe g SV bigh g ARbrbeay! )~

di chl or onet hansd(opiama)ly héﬁhmg rmmmmndbﬁfmelamexmmeml is hydrogendsknbwh h t hen

| chlorid d dded
Featti on vas. vall fiagrepatongas pef Aslordd i W e&%@%@f@%&%@%
reaction ¥ xt uppe5SWak3 @08)r ed at anbi ent tenperature oven~ight. The
di chl oronet hane | a er%t&)\/\@\?gfxe )3 S%g hfgff\é\flt naﬁgtﬁ (994um heyng

wat er and bri ne, rragne5| centra
vacuum The reKKKMarvdmsedteproyﬂ:al[l 5]nqd1ﬂfyndm-ét4|=:y¢m1aeeftmmhmlbw de 0.8 ¢

s a S0l 14, rat SehBh s RaBRIS b 6RALp R Tiont pARRENY hybbaghatil o

%—l 6.71; U\, @%lﬁssuCmegtmumn 066068 pallgdiurg o Garbey\NThergadtion canQbnveniedtho J U

2002 9I 1 T f mula XXXII'l1 2-
Bty el G S TR By ER R Bl a5
Ivagne5| um sul fat e (Bsteg) (4nfReaction Scheme BT agompnendaff Fesoyld XXKXiliseactedwittmn
were added to g,
of N- ( 2- et hyl propy%@@g\hrme(fuiv tthem fttto Prlodnldﬁa Ij'alrlnmfltazoF'Zs'5 f)][l S]R?hgmyndme[) in
ethyl acetate ¢fFoonwiaX Xmesulebbteqmnalmtxbwmeom&s acid thelndel acdéh hatideyr r
apparatus at ShuRBlerd 3nP1 KHSAF N HRRSAS |l bR Br s ARCLT 0"

m xture was filter to renov e catal yst an e Wwas
concent r a2%d u;p&p@tcd m(gl@mm@ll provide the dipired R, substntuent in a compound of Formula

t hyl | t B: Th
Cruds Sor 1 SXKUTOR RN, i Sh Al AR iRl SEnpBlins bpeleise B 11
val eryl chl ori bysrqgen mdfmmemzloghmbra)e Wmhmmwmnleomdsvmel Rorigbutylt Therbi ent
tenperature f OF ﬁagng%tﬁ?r&yﬁﬁﬁ Tblé}t%e BFS%W% t % c f){h@' {)135@&‘(’?%&1% él@to?gtt by

filtration, a sm anmount o ace arr
provide 2.75 an)tnert solvent in the presence of an acid. The reactlon is run with sufficient heating to

N(4-(2 I I de hyd hi d
> soi . a1 YRRy ARptel oy RBRSIRY a Fbllrolll BB 7 " 0" and. heat o

at refl ux over ni ghtAltep@tiVély step fmaybe girked ot bykixreading @ gompauad of Fatmplavacuum

:ggegng gg;uljtn clga‘rgi O%;L?g%:;g@:g{ EI org?}ecs'ﬁa\{% a&g(rﬁnwg%g tt’)’tz}r%gt%%gnddrled

over nmagnesi um sulfate and concentrated under vacuumto provide 2.3 g of
2-butyl -1-(2-met hyl propyl )-1H i m dazo] 4, 5?4[ 1, 5] napht hyridine as an oil. 25
-52 Q9 J UL 2002 PGI/ US98/ 26473 WO 99 29693 Exanpl e 38 , Conmpound of
Formula J~XXI'V 2-Butyl -1-(2-nmet hyl propyl rl H

i m dazo[ 4, 5-c][ 1, 5] napht hyri di ne-5N-oxi de S 3- Chl or oper oxybenzoic acid (5.3
gof SO | S.2 mol) was added in small portions over a period of 30

m nutes to a solution of 2-butyl-1-(2-nethyl propyl)-1H

i mdazo(4,S-c][1, 5] naphthyridine (2.3 g, 10.2 nmole) in chl oroform at

anbi ent tenperature. After 3 hours the reaction mxture was diluted with
chl oroform washed twice with 2.0 M sodi um hydroxi de, once with water, and
once W|th br| ne, dri ed over 10 magne5| um sul fate then concentrat ed under

T



1S Exanpl e 39 Conpound of Fornula | 2-Butyl-1-(2-nethyl propyl~lH UL 2002
i m dazo[ 4, 5-c][1, 5] napht hyri di n-4-am ne 20 Amoni um hydr oxi de (2S nlL) Uvgaé
added to a sol ution of 2-butyl-I-(2 nethylpropyl)-1 Himdazo 4 S— g

1, S] napht hyri ¥¢&2Boxi de (2.0 g, 6.7 mml) in dichi or onePRENERHTHNL) .

The reaction mixture was cooled in an ice bath then tosyl 25 chl orlde (1.3
g, 6.7 mmol) in dichloronethane was added. The reaction was warned to about
30C whi | e bei mepctirgm usthxpovstdqu Fmdxulﬂhxxne\&thtan@cyl imlicte 0f formale RSC(Q)XKexherin -

anbi ent tenperat ur a rated,
washed with lfsétisas Ftﬁnr%ﬁ Bl ox‘?éés mrﬁ'ﬁ%ﬁﬁrﬁ&gﬁmﬁﬁ\ée c%y\?;igdr&ﬁrrggnesi um

sul f at e t hen eddingthe s b:dxda idegontr&lBd fash@neeglklmpﬂ/mmo\mm%rﬁmmpound

Ercgl |ch12 8/1 2 ggj %f i‘*((?r&gﬁbw ‘leri{ %@aﬂ?% %?sugﬁ %&fﬁi{l_ﬁﬁl)#nétﬁ&q atd %&8 mngUQe

i m dazol 45 5- c]({ 8, BCh a@het tesulting amide latcmmdla@caa be isblatdd byrrqmovalics thes6l@ent.

60 55, o1 7. Foh QoS olgihe e oY) bl e pd Heply dmri 7

6, 7d8 9- ZetSr ahy?rej;vﬁtetbmleramr{@-mbimﬂqndppydure | H _
Io>r<n| dgz\cl)vgas adgzagj to]ng?%g%)h%fyggéﬁg- g@%t ggﬁﬁ@%ﬁ#%ropymﬁﬁ&zg @t num

i m dazol 4, 5- c]pfo]y;@t]arié:bhlhidgzolﬁi-n}[HShaphﬂe'n(lmc-ENg)yldermf Fornfula X¥BCedinga aci d 15
(15 m). ,The re q%g) %E 3 er 50 psi
(3.5 Kg/ cErgrz) hy'g'%fc‘)ém(;’lﬁlA|c})¢d(§s"&il ex%?/aérn FedOf ; |%2B?hé%éﬁ%&\a§§ filtered
to renove t he comditiing givolxm tbacting afsplutiomafa mpowdnéﬁwmmmm@hlonmmUm The
resi due was c } onate then a small anmount of
10% sodi um hy%m%ﬁjor%{‘&ﬁ%%?g%é%gu ‘{2’}‘%8&% ecipitate was extracted

wi t h di chl or onet hahetepTheof Rieadtion Schente i B corspdund of FazulagdEX XM ie dminated to

by 1 ash chr otk ash PREFLLR SaltfilnEaiiflor gk Sonty RpitRR 0T 11 €0

di chl or orfét harsebgeoustof Forimwdp I0 Stepo(Qrinvaives (i) rey@tmmcdmyoumrhéfogmla KtXXLMs

T MR R e T

i m dazol[ 4, 5- c]°|_f ste{n aphlvwmodnmmN 2Bida with@n aeylating agent!, Suitelje acynting Fuents

61 00, oai 7. aifitbgliyl SRR nlfioe Gt oty Ry ielBl, sechatchucph s 7

Conpound of Fohenideap- -luehesuifanybihderidey | AnylsylfonplThlandesarg prefepred, p-

N-{ 4- 3 t 2 i
oxychl or Al ( aomenesRgit idrdlidiada Yict AL DRk U] o o SR B cRBIRRICT L2
m.) while coolnrwglctuqﬁ pearh(i) with dreaxhess fan amirating pgent. rfujtehle @nmetmgadwmj to a

| ut f 3-
KNG ot hyl f o K dameBie ﬁtﬁ""“%??%ﬂ%‘?‘?%ﬁéﬁ*@ﬁ?"%%m’"@‘?“r“*ﬁeé‘sét “anbi ent
t enperat ur e 1CUERANIVEN ¢ashonate, amugoniuay bicdrbonatei spmersum aBosphAle) e ANimMam ce wat er
and then extr %‘dﬁﬁxd@’lstpﬁ‘etﬂ’réah TRE %MWeéraﬂﬁggn%)mtnyaﬁs&%ﬂ e N- J»fi‘d/ee(ff was

separated and then conb d wth triethylan ne - but

N ( 4- asnlzﬁobutW@aXMtﬂé%wm&suahé\sfll@éow!éetbw dmﬂzemmnmami rred
overnight. Th t

Fesi due st roupaguuly ail iaRn RS SARGRALGA! SRLUNE EhaMOEIHINANIORE, oy o
by 15 filtr at iteabouhEiSte abont 6 dmngeﬂleadﬁmnrqf&m acyjatingiagent. mlgocblfct ora
1,1-dimethyl et a%%d:{]é‘ﬂ{y(a??ceﬁaﬁfe‘aht ﬁ]ieélfmpé IQME&&'L coxgéng&ammuasy '}
carbamate as a so sanpl e was recryst §7e rom i sopropyl

al cohol to provi deA&e@m‘ﬁlmﬁ)énawh%mmwtbxmwaﬁmlaﬁS'm@O“I@aPIfEmaed for
C~7H23Ns Y% R 6. 30; 9N,
To 5o 30Y Exanp| eﬁﬁg&’mmn%%ﬁha@%m&%“nﬁhwmgﬁm ﬁ‘ﬁ'(ﬁ °%és

N-{ 4- [ ( 3- Ami ndeacting tha phexide Wil an-ispcyannts whersinghe wmwmxgbggled toa

1, 1- D et hyl et

N-{4-[(3-vitro| 1°n Lgtoup, Rrcfemed isocyanates include frichiorqasetyl lsocyanate apd ol 0. 12
nol e), platinumon carbon (2 g) and et hyl acet ate (500 nL) were conbi ned
and then hydrogenated on a Parr apparatusyat 30 psi (2.1 KglcnR) hydrogen
pressure for 1 hour. The catal yst was renoved by filtration and rinsed with
ethyl acetate. The filtrate was concentrated under vacuumto provide

1, 1-dimethyl ethyl N-{4-[(3 30 am no(1;

5] napht hyri di n-4-yl)am no] butyl } carbamate as a bright yell ow orange solid.
-55 0 9J UI 2002 WD 99A9693 PCTNS98/ 26473 Exanpl e 43 Conpound of
Formula XXXI'I'l 1,1-Di nethylethyl 5 N-[4-(2-Butyl-

i mdazo(4, 5-c] (1, 5] napht hyridin-1-yl)butyl]carbamate Freshly distilled
trimethyl orthovalerate (41 nL, 0.24 nole) was added to a




m xture of 1, 1-di nethyl et hyl

N-{4- [ (3-ani no[ 1, 5) napht hyri di n- 4yl ) ami no] butyl } carbamate (39 g, 0. 12 OrfoJd) 2002
in vvarmxyl ene (500 nmL). The reaction m xture was heated at _reflex

over ni ght. Thi ¥A%¥P chr onat ogr aphy showed that at |east RFHEPYER t he
starting material was still present. p-Tol uenesul fonic anhydride

nonohydrate (6 g) was added. After a short tine thin |ayer chronmatography
showed t hat t hisocysmtss sush asbenzay isptyahae. Thegeactorofithaisovyatate witlyihe Nedxfdsued t o
cool to ambien %EW e and
washed with aq‘%Jm('arE)usIIB {se‘glgll&r&(rhg @gg%ybmﬁ%&r&fs dﬁﬁm% Bgnl ¢ Méé lg?c Wasé tgg%@g&%nr at ed
under vacuum tof thrN-ekide incan inert splves sich as dlcmommeﬁtandﬂ‘be m@tlnﬁpmﬂuct eandeed with

acotoni tri ot 5 Red ByRbhe Kol pahllFintihy Bt SEbY ol S Gp | 7

c] [ 1, 5] napht hy@ d‘hnreket;dn)cbuqua]mdrobtabymoevmaoml methedssacicds hsajingm thm p.

w0775 otk A By SRt SRt alat® |

For mul a XXXI V dkdli4m§t{l hydroderertlbwyéretidoyidear bonyl ) am no] but yl } - 2- butyl 1H

L Eoe e ey TRABN KR AL Sl ieofiBontia P FGRARPARRYIOIAUARS ( 1 e
N-[ 4- (2- but y| -grbvidend 612.8 Sptetrabydrp{/H- siudaqstﬂ,hy]il,ﬂnmhmyydfpmm} cfaFcbmnb_t e in
chl or of oryy (50,&% mﬁxsrg[eﬁ%énﬁ’ﬂoﬁoéﬁnﬁéﬁ PR el Qaé.saam Lﬁéena, Lent

or me |

terrperaturef n layer c romat ogra howed t hat
no starting nedissolvig arcenlaomwd@f lear?é&KV|xmmﬂnmaq9heamgd¢ins yeatalytigi t h

di chl th | led%he TH
O gan oy AR PABRYINS A Bed Rkl b B LB e
concentr at ed md@mnvathmnn\tememm ot ifi 4 Ppifr applrat6The odictdgla ~00~ ., WO
o 2803 or ! Nk RSB BRBY sk it G Uhnidof gt 1

i m dazo[ 4, 5-c] nap yri XI'de as an oran soI idified
on standi¥g. ExanplGen4is iEctimnmapgrovns resited-proonegtian WithiR Bind &y hy!b'bc hyl

N-[4-(4- Am no I

[, 5] napht hyl’lél n- 13% e)ut;{ll}t f@éﬁ%érén&]o{%emnowvx 2o | fRIIanCHH %nip(g moni um
hydr oxi de (20 m}almmuduﬂle@nomi goupd tantbe orepared by thase(skilled in the art using well

di met hyl et hyl c

i m dazo[ 4, 5- c] o@@] né%ﬁ?lr’\f;@% |;rl1%%}8|\g>g|¥%%&q zﬂ'xh'mam ulatmn Foére)gfmc?rlcmm?gsyl
chloride (9 g)&wups RAYPRIpIotested adhen wssmwayém\@hmmﬂbgh ~fgptutyl disebonatel t hat
the reactjpn vas PreabReghitngl fHoimul e Fobflal hiftingtenlhbdalf s, added
twice. After thin layer chromatography |n te the reacti

conpl et e, the maybkgrsadilypeepated frpmtother commumsgéﬁmmlaelwéfoméa ﬂ/aEw@uaml@,

di l ute aqueous, 2784 F]"ﬁ et hen
concentrated un erh#/lglgﬁ%%mﬂ e%}ug"gil’ (f%gcoagg{scove{rag?ou Sv”cf; fﬂgﬂ)et ate ( 10
mL), hexane (5PEPyedRyeastingan asidrhlonide yith e aerapopad offoarmyhe § ox Epnsmhrlbl

overni ght. Theyh&siH ltﬁe'l(]QulS‘sﬁMéﬁt@l:ﬁth:ﬂ@a prthiry) afis. I'.lﬁ&l'l?et %M%@Vﬁe}é& ﬂl@kL n
washed with hexane and then dried to provide 15.1 | - di met hyl et hyl

N-[ 4( 4- amno- qubgﬂtwm g_qqtamsaurea group may be prepared by reactmgamsocyanate with a

i m dazo[ 4, 5- c] 9. 5C.

el ver e g Cﬁc%r%p%&iiw}*ot UAPPHT Hm ﬁbﬁohnmhhweyé;d ﬂa@kpmheem ean,@m%%éwzo 59 e und:
%C, 64.15; 94, aingpFurthgr, cczmossds wlswm theRgsubstlweglt Wa@gﬂe@wup may be

PCTI US98R6473 i ia 1H
i tnidazo[4,5-c L aréa%tt %?P’g?iﬂféfﬁitf %tggél@%;r%n ‘?;oeﬁib o %ﬂufaﬂ N NH2 A
suspensi on of ¥ gelaumvé{mbsétqwtlcommmapmmmwz but yl - 1 H

| m dazol 455l [ 1, 5 el e koL bbb BLR B b ohpbilasof

hydrochloric acid ate n a stea ours. The
reaction m xtuF apfl F@W@éﬁlibaveoeﬂ beemprayipusbidescribed. cHyseafere. theinygntion hen it
was made basi Cal@&ﬁﬁ%d@mt\%ﬁeﬁmé@o/hﬁ&g\'dyﬁ@ehﬁ{ mtﬁé(bl‘éﬁaratfm%f Edeitidlihds@ Formyla,
precipitate was isolated by f tratlon wat er ‘and then dried to
provi de 9.5g of 4-(4-am no-2- butyI

i m dazo[ 4, 5-c] [ 1, 5] napht hyri di n- 1-y| )but apgam ne as a white solid, mp.
212-213C. Analysis: Calculated for C 7H241V6: %, 65.36; %1, 7.74; 9,
26.90; Found: %, 65.16; 9%, 7.65; 9%\, 27.29. 15 Exanple 47 Conpound of
Formula | N-[4-(4-Am no-2-butyl-1H i m dazo[ 4, 5-c]

(1, 5] napht hyridin-1-yl)butyl] N -phenylurea 20




NHZ NN N/~ ~N N N O Under a nitrogen atnosphere, phenyl isocyanate (52 pL,
0.48 mml) was added to a suspension of 4-(4-anino-2-butyl-1H 09 JuL 200
i nudazo[ 4, 5-c] [ 1, 5] napht hyri di n-1-yl ) but aneam ne -58 0 9 JuL 2002 WO

991 29693 PCTNW@PZB®33 (0.15 g, 0.48 nmole) in anhydrous t @ETHBBEFE? ur an
(60 mL). The reaction mxture was stinted for 20 mnutes at which tinme it
had funed honbgeneous and thin | ayer chromatography indicated no starting
mat eri al r emai astForfnia Mo (bt kbipdcturad Sormula 8fthesg novel intéymediatesart sen Kortdh, beld®0-200
mesh avai | abl e f ram BA , lifornia) was added and the
reaction m xt ﬁp eese\ﬁ/%rgpoé'fqu_%\%l’e%lt-ﬁ? y@?’?“% s%%?urﬁlfgmﬂjrl& Silica gel (0.4 g) was
added and the m xture was concentrated under vacuumto provide a solid. The
solid was purified by flash chro &ﬁﬁ éiﬂ kg with 9515

di chl or onet hane/ met hanol to gi vengJt : RQ 5 &b{%’iﬁ ch was dried under vacuum
at 60C toSprovide 0.12 g of N-[4-(4-am no-2-butyl-1H

i mdazo(4,5-c][1, 5] naphthyridin-1-yl)butyl]-N -phenylurea. Analysis:

Cal cul ated for I O Cz4H2gN~O + 115 HZ’(?."’ 66. 25; 9%, 6.81; %N, 22.53;
Found: %C, 66.27; %, 6.63; 9%\, 22.83]Ex 8 Compound of Formula | 15
N-[ 4- (4- Ami no- 2-butyl - 1H i m dazo[ 4, 5- cINT 1, ht hyri di n-1-yl ) butyl]

N -cycl ohexylurea O H , N Using the general Exanpl e 47, cycl ohexyl
i socyanate (61 pL, 0.48 mmol) was reagte 4- (4-am no- 2-butyl - 1H

i mdazo[4,5-c][1,5]naphthyridin-1 20 yl)b tane&rri ne (0.15 g, 0.48 mmole) to
provide 0.14 g of N (4-(4-am no-2-but yf !

Sol 1 Analyel . CHPRAN Rl PR St dhie B cgmpdiu BT R, *,5", 1
"H NVR {300 MAgmmBDC13) b 8.60 (dd, J = 4.4, 1.4 Hz, 1 H), 8.08 (d, J =85

Hz, 1 H), 7.44 (dd, J = 8.5, 4.4 Hz, 1-H), 5.55 (br s, 2 H, 4.92 (t, 3
, 1 H), 4.82 (apparent t, J =7.8 Hz, 2 H), 25 4.13 (d, J = 8.6 Hz, |

5.8 Hz

H) 3.481¢m 1 H), 3.35 (apparent Ifiermddiate Cothpblhd2? H), 2. 93 (apparent t, J
= 7.8 H, 2 H, 1.80-2.05 (m 4 H),1.45-1.75 (m 6 H),1.2-1.4 (m 2
H,1.0-1.2 (m 2 -59 0 9J UIl 2002 WO 99/79693 PCT/ US98l 26473 H), 1.03
(t, 7.4 Hz, 3 H; HRV5S (En calcd for 0 (Mt) 437.2903, found

437.2903. Exanple 49 5 Conmpound of
i m dazo[ 4, 5-c] [ 1, 5] napht hyri di n- 1-
N~N~ ~O Usi ng the general nethod F/En npl & 47, butyl isocyanate (54 ~L,
0.48 10 mol) was reacted with 4-(l4gamvno- Ributyl - 1H

i m dazo[ 4, 5-c][ 1, 5] napht hyri di n-1 R/[*Jbut aneanm ne (0.15 g, 0.48 mmole) to
provide 0.13 g of Whérdin R4RgandiR; e hidefihedldtove for compounds of Formula I and
inidazo[4,5-ck%1 §%§aphthyridin-l-yl)butyl]- N -butylurea as a white solid.
Anal ysi s: Cal ?%& "for CZZH33N-0: %C, 64.21; 9%, 8.08; %\, Z3.82; Found:
uC, 64.0S; 9%, 7.97; 9%\, 24.00. 15 Exanple 50 Conpound of Fornmula | Phenyl
N-[ 4- (4- Ami no- 2- butyl 1H

i mdazo[4,5-c][I|, 5] naphthyridin-1-yl)butyl]carbamate NHZ N~ - ~ N 20 -60

0 9J UL 2002 WO 991 29693 PCTNS98/ 26473 Usi ng the general nethod of
Exanpl e 47, phenyl chloroformate (61 pL, 0.48 nmol) was reacted with

4- (4-am no-2-butyl -1H i m dazo[ 4, 5-c] [ 1, 5] napht hyri di n- 1yl ) but aneam ne (0. 15
g, 0.48 mmole) to provide 0.12 g of phenyl N[4-(4-am no-2-butyl 1H

i m dazo[ 4,5-c][1, 5] napht hyridin-1-yl)butyl]carbamate as a solid. Analysis:
Cal cul ated for C-4H28N6Q2: %C, 66.65; %, 6.53; %N\, 19.43; Found: %

66.49; 9%, 6.59; %\, 19.32. Exanple 51 Conpound of Formula | 10

N-[ 4- (4- Ami no- 2-butyl -1H i m dazo[ 4, S-c] [ 1, 5] naphthyridin-1-yl)butyl]

a NNy, 4- (4- Ami no- 2-butyl - 1H
N -butylurea NH2 N, N/~ ~NHH

-22 -



2-furamde NH2Z NN, NN HN O~ ~O Using the general nethod of Exanple ﬁ U 00l
furoyl chloride (15.8 uL, 0.16 mvol) was reacted with 4-(4- anlno iﬁ
|n1dazo[4 5-c][1,5 naphthyrldln 1 15 yI)butaneanlne (0.05 g, 16 nnDIe) to
pnvi de 0. 019 gV8%%4- (4> ani no- 2- but yl - crrissaedts
inidazo[4 5-c][1, 5]naphthyr|d|n 1- yl)butyl] 2-furam de as a white solid. 1H
NNl R (300 MHz, CDC13) 8 8.58 (dd, J = 4.4, 1.5 Hz, 1 H), 8.06 (dd, J = 8.6,
1.6 Hz, 1 H), 7.41 (dd, J =8.5, 44 H, 1 H, 7.33(m 1H, 7.08 (dd, J =

3.5, 0.6 Hz, 1 H), 6.84 (m 1 H), Inferhadiftd@ompoundd. 5, 1.7 Hz, 1 H), 4.86
(apparent t, J =7.7 Hz, 2 H), 3.59 (apparent g, J = 6.5 Hz, 2. H), 20 2.92
(apparent t, J =7.8 H, 2 H, 1.7-2.1 (m 6 H, 1.5 (m 2 H,; 1.00 (t, J
= 7.3 Hz, 3 H; HRWS (En cal cd for CZZH26NsOz (~) 406.2117, found 406.2121.
-61 0 9J UL 2002 WO 991 1969CTNS98/ 264~3 Exanpl e 52 Conpound of
Formula | N-[4-(4-Amno-2-butyl 1HN'# N

i mdazo[4,5-c][1, 5]naphthyridin-l-yl)buﬂylﬁbenﬁan1de 5 Using the general
nmet hod of Exanple 47, benzoyl chl ~L, 0.48 mmol) was reacted with

4-{4- ami no-2-butyl -1H i mi dazo[ 4, 5t c] [ |
g) 0.48 mmole) to provide 0.11 g am no-2-butyl-I1H

i m dazo[ 4, 5-c][1, 5] napht hyri di n- 1=yl butyl]benzanlde as_a white solid.
Anal ysis: 10 Cal cu\"%ﬁf%kf%rm’é&m’saﬁldm‘i%“ pifacompoundgpof Formujplangd g2- oy,
19. 96: Found: p¥uld- 24, %1, 6.76; %\, 19. 90. Exanple 53 Conpound of
Formula | 15 N-[4-(4- Ami no-2-butyl-iH imdazo[ 4, 5-c)

[ 1, 5] napht hyridi n-1-yl)butyl ] N -benzylurea ~N O Benzyl isocyanate (59 wL,

0.48 mol ) was added at anbi ent t gihekdhte C8mbsund 4SUSpensi on of

4-(4-am no-2-butyl-1H imidazo[4, S-c][1, 5] napht hyri di n-1-yl) but aneam ne -62
0 9J UI 2002 PCTNS98126473 WD 99/ 79693 (0.15 g, 0.48 nmol) in
tetrahydrofuran (60 nL). A solution was obtByned in | ess than 30 m nutes
and thin | ayer chromatography (9:1 dichl oromet hgne: net hanol ) showed one
maj or new spot with a higher Rf and oy e of starting material.

Ami nomet hyl resin (280 ng) was added 4And he reaction m xture was stirred
for 15 mnutes. The solvent was 5 reno wacuum The residue was
purified by colum chronatography to prOVIdé\O %? g of

N-[ 4- (4- am no- 2- but yl -

S] Phthyrldln lyl ) but aneam ne (0. 15

|n1dazo[4 5-c][1, 5]naphthyr|d|n 1-yl)butyl]- N'benzylurea as a white solid.

Anal ysi s: 0C‘alculated for C25H3 IiN~O 9%, 67.39; %4, 7.0l ; 9%\, 22.00;

EguFi (ZCA 67. 43 b%['érelﬁl@& ;OlMalogeh GNHE, Qarfd Qa0 16 ardas@efiaaBévedbr For nul a |
m no- u

i m dazol 4, 5- crfrpmlpﬁﬁaqfﬁpmwlam&avmﬁzwmcot. nani de 15

4- (4- Ami no-2-butyl -1H i mi dazoj 4, 5-c] [ 1, 5] napht hyri di n-1-yl ) but aneami ne

(Q 050 g, 0.16 Mol ) was suspended in tetrahydrofuran (30 ni).

N, N-di i sopropyl et hyl am ne (28 pL) 0.16 mmmol) was added to the suspension

and then nicotinoyl chloride hydrochloride (0.028 g, 0.16 nmol) was added.

The reaction m xture was stirred at anbient tenperature for 1 hour by which

time a solution was obtained. Thin |ayer chromatography (9:1 20

di chl or onet hane: net hanol ) showed one major new spot with a higher Rf and

only a trace of starting material. Am nonethyl resin (100 ng) was added and

the reaction mxture was stirred for 5 mnutes. The sol vent was renoved

under vacuum The residue was dissolved in dichloronethane and placed on a

| ayer of silica gel. The silica gel was eluted first with dichloronethane

and then with 9:1 di chl oormet hane: net hanol. The cl eanest fractions 25 were

conbi ned and then concentrated under vacuumto provide

N3- [ 4- (4-am no- 2- butyl -63 0 9J UI 2002 PC1' /US98l 26473 WD 99179693 1X

i mdazo[ 4, 5-c][1, 5] naphthyridin-21-yl)butyl]nicotinam de as a white

powder.'H NWMR (300 MHz, CDC13) 8 8.912 (m 1 H), 8.68 (d, J = 4.5 Hz, 1 H,

8.45 (d, J =4.3 H, 1 H, 803 (m 2H, 7.30-7.40 (m 2 H), 6.98 (s) 2

H) 5.51 (s, | H, 4.86 (apparent t, J =7.9 Hz, 2 H, 3.66 (g, J = 6.5 Hz,

2 H, 2.92 (apparent t, J = 7.7 Hz, 2 H_232.05 (m 2 H), 1.75-1.95 (m 4

H, 1.51 (m 2 H, 1.00 (t, 3 =7.3 Hz, 3 H; HRM5 (ElI) calcd for C 3H ~N-O

(M) 417.2277, found 417.2276. Exanple 55 Conmpound of Formula | 10

N-[4-(4- Am ao-2-butyl 1H im dazol 4, 5-c]

[ 1, 5] napht hyri dtn-1-yl ) butyljphenyl aceatamde NH2Z N, N/~ ~N N N

Phenyl acetyl chloride (21 pL, 0.16 nmol) was added to a suspension of 4-(4

am no- 2-butyl -1H i m dazo[ 4, 5-c] [ 1, 5] napht hyri di n- 1-yl ) but aneam ne (0.050 g,

0. 16



15 mmol) in tetrahydrofuran (30 nL). The reaction m xture was stirred $ 00
anbi ent tenperature for 1 hour by which tinme a solution was obtai ned. ‘i“rjr

| ayer chromat ography (9:1 dichl oronet hane: net hanol ) showed one ngj or new

spot with a hiYya&29e and only a trace of starting materi alPCTAESR6{TRt hyl

resin ( 100 ng) was added and the reaction mxture was stirred for 5

m nutes. The sol vent was renoved under vacuumto provide a 20 white powder.
This material was placed on a short colum of silica gel and purified by

eluting first with dichl ororrethan; and!.thgn wit@s9:1
di chl or onet hane: net hanol . The cl e 1 re conbi ned and t hen

concentrated under vacuumto provide a colorless oil. The oil was dissol ved
i n di chl oronet hane, hexane was added just until the solution started to
becone cloudy, and then the solvent was rendyed to provide N-[4-(4 25

am no- 2-butyl - 1Hi m dazo[ 4, 5-c] [ 1, 5] naght h din-4-yl)butyl]phenyl acet am de
as a white powder. Analysis: Calcul ate (674 ~X: YC, 67.24; 9%,

6.77; 9%\, 18.82; Found: 09J Ul D 991 19693 PCTNS98/ 26473 %L,
67.52; 9%, 6.85;, W\, 18.38. ~H NWR (300 N 13) d 8.51 (dd, J = 4.4,
1.5 Hz, 1 H), 8.11 (dd, J 8.4, 1. .43 (dd) J =8.4, 4.4 Hz, 1
H, 7.10-7.20 (m 5 H), 6.30(brs 2H) _3 m 1 H), 4.72 (apparent t,
J=7.8H, 2 H, 3.54 (s, 2 H, 3.35 (apparent g, J =6.5 Hz, 2 H, 2.88
(apparentst, J = 7.8 Hz, 2 H), 1. 80 1.90 (m 4 H), 1.451.65 (m 4 H, 1.00

(t, J =7.3 Hz, 3 ; HRNS (El cd_for + 2481 f ound
430. 2490. Exanpl e °'118Adaﬁb‘5?§2‘radc V"F@FFHPFP&“?L%EEB%%“& ﬂ)“elf # no- 2- but y|
1H i m dazo[ 4, B¢,6d ik 5] napht hyri din-1-yl)butyl]carbamate NH2Z N N N\ N H\
N O O Using the general nethod of Exanple 55, benzyl chloroformate (83 ~L,
0.58 mml) was reacted with 4-(4-am no-2-butyl -

i m dazo[ 4, 5-c][1, 5] napht hyri di n- 1 prkeméhisle Conieai@igre (0.15 g, 0.48 mml) to
provide Q.18 g of benzyl N-[4-(4-am no-2-butyl 1N

i m dazo[4 5-c][ 1, 5] napht hyridin-1-yl)butyl]carbamate as a white powder. -65
0 9 JUL 200Z WO 99R9693 Exanple 57 Co undnof Forrmula | PCTNS98R6473

9H 9- Fl uor enyi net hyl N-[ 4- ( 4- Am no- 2-
i mdazo[4,5-c][I|,SInapht hyridin-1-yl)
Usi ng the general nethod of Exanple
(0.085 g, 0.33 Mmvl) was reacted wit i N0~ - but yl -

i m dazo[ 4, 5-c][1, 5] napht hyri di n1-yl)butanearnine (0.105 g, 0 33 mml) to
pnvide 0.125 g of 9H 9-fluorenylinethyl N-[&;10 (4-am no-2-butyl -

i mdazo[ 4, 5-c][1, 5] naphthyridin-1-yl)butyl]carbamate as a white powder.

Anal ysis: Cal cul ated for C32H34N6O2 + % H20: 9%, 71.29; 9%, 6.45;, W,

15 59; Found: UC.  HReSR AR, Geelh aofibl e 367 ol S o5 1 SRIFRAHAS mOf
Formula | Ethyl N-[4-(4-Amno-2-b

i mi dazo[ 4, 5- cwlﬂltsfwapmrhytrmdrﬂherﬂw)hmmsqn] e Ryaisd¥@orNHy N/~ N H N O~/ 0
Usi ng thgsgeneral nmethod of Exanple 55, ethyl chlorofornate (46 ~L, 0.48
mmol ) 20 was reacted with 4-(4- am no 2- but I_-_1H

i m dazo[ 4, 5- c | Bharmaceitical Gomppsitions BiologicalActivitie (0.15 g, 0.48 mml) to
provide 0.15 g of ?hﬁ%'acehh&aﬂc&ﬁbo@rﬁbﬁk%fﬂrebx%ﬂﬁcn@dn&ﬁ@ theraxﬁuﬂ:aﬁir effbclive?002 VO
991 19693 PGINS98I| 26473 i m dazo[ 4, 5-c][1, 5] napht hyridin-1- but yl ] car bamat e
as a white povithount okagpmpquad o r@uraaipéﬁpme}a I&Wém@@ve ‘9@“"6@“&8“%

7.34; N, 21. %amFa@éﬁﬁgally(%‘ccpﬁﬁ}ezg’mer/‘is ubecdiftreifiMle térin ‘Wdherapeli@NPLFecive

Compound of Formul a
20 amount” mcans an amount of the compound sufficient to induce a therapeutic effect, such

C)barrate ~2 N N/~NHNO
orgn l'i net hyI chI orof ornate

as cytokine induction or antiviral activity. Although the exact amount of active compound
used in a pharmaceutical composition of the invention will vary according to factors

known to those of skill in the art, such as the physical and chemical nature of the

-24.



1, 1-Di net hyl -2- ((3-vitro[1, 5] napht hyri di n-4-yl)am no] et hanol Phosphor$ L 200
oxychloride (4 nL, 43 mmol) was reacted with N, N di net hyl f ormam de (1 %ESJ
while chilling in an ice bath. This m xture was added to a 10 sol ution of
3-vitro[ 1,5] n¥BAYINPI din-4-of (6.9 g, 36.1 mmol) in N, N diFEUSAH? ranude
(60 nmL). The reaction m xture was warnmed in an oil bath to 60C. ‘After 3

hours the reaction m xture was poured into ice water. The resulting

precipi tate wasmpand ai well isyhe‘ﬂahﬁmftmmmmdndthemamwmsﬁng\kdgimmttar The wet
crude 5-chlorq-3-v hth us end t hane

(150 nl). Dii S‘étb“#p% “é%ﬂ?ﬁ% % ‘°\‘/‘vsaés(frdé 80‘%“? DVilsRRg fafic °‘°“ mec‘lr‘l o
of hydr oxyi solmpryhdem dase pBabbuig) 00rgIkgtombut SGEhgfkg,@m@m'ammabwthmg&gmwontaf | uxed

01 20U S SARASH ] A8 o i v

1, 1- di net fiyl - 2sdd( Sicly ag talipts,, l&z]enwpmateme'radifqnmulyﬂlc)rmmynm},etdam,cdmmwntsmmolsarrpl e

154, 5 1660 - adaryleh B dARAMARAR, ohm B R il °C %0, B 55, 20

UN, 21.36; Found: Tk compodfls ofthk inverBidon hddd be@iishewn to-iGduce the pgodiictigniof 2002 WO

99/t 9693 Exarrpl 60 ound of Eor XXX J.

110D ot hy - B DT B pernonis PR TS il i the et Ve EAIBar ¢ 4 5
A catalytic amhlsrabllmm&i%tgﬂthatithewnmponndaarboseﬁu/asnmntdmdespmamdﬁipfsmm on of
1L O e Rl R bl AN LR AT A RO £ )
at 50 psi (3. Snmgmm,\:ntbydwn@emfydrsemsmre for 3 hours. The reaction m xture
was fileted to re X nder
Vaouum - Tol uene. v Bsagnf Petidiake i adrinbt BhF ol B g SO SELI 0 o
concentrat ed umdstiongueraliy indudeanterfegrom(IFNpdnd thkmorakarosiofactan@NFD eswvelkas

del , | -di net h I t B
Tri met yl or t nooab i sl I bl AR obhbBlits ol BRAINEG I, 6 87 T
di et hyl 12- [(&ndim rand a darfefyrod ptiiehopakilien - Amyhg ather efi¢ad, hymlohesfin}ﬁbngwruiB nmol )
i I 15 .mL) .. Th h d f f t
days, The m xRFESIEEPRFE Sl GPTh HECRERGr e iAo e SR silenr. oy

vessel and themhe&t&draadxsehadac for 4 hours. The reactl on mxture was

concentrat ed under [

di chl or onet hane anH1 %gtﬁg{ﬂo gb‘ § \M‘Q@@rsgc 058@%“#%& 8?‘6“ r?lmédsl ayer was
washed w t h walffect other aspettsonfaire mmynemnmmespdnﬁaatrbr exathpldyearabdlieelt at ed under
vacuum t g,20 i i j C i : t hyl

vacuum | 9920 el sfinbiped 15 oftdh iRRay 8028 Stdidee b 7R

1, 1-di met hyl - m@ﬁetmds mhy alscsa]cnzqn myerophiagesIwhith iattira stithulatss secestion of nitriv p.

B 005 oty SRR o RN e BBl e
For mul a XXXI V peelHeratjdn-ahd (iffeteptiation pf B-lyraphiogytes: opy| ~I H

075 ol ) was. addedorRowaY bt it Bocanplithd oy I GRE BARFA finflfb Rpohe O
1, 1- di met28yl - z:o(raxalmpﬂe/mpmpgi tha'ptShy)t bafievedle hé e)rmdllraﬂ@ffec(tﬁnﬁ‘cgl,hcﬁditemml ) in

chl or of orm (5Q yere mnu |on
m xture was st' P‘? é?:P %tia%hﬁ%ggfl rog".i‘ihmr1 8f'$8:ll rpmeol h?’ Twashed
twice wth di Ixmhﬂu@qmm'aalysandmﬂlprdduamnhﬁmam cynokdineidl - SMsﬁﬂmﬁinednmn dried over

10991 20603 PaAriiaRoba HRESHEE THESNLY ek P WP hrattions b Ry

acetate to prahe tleatrRen? bf cgsees‘es ﬁrhkru uprleguilat{o oy the TkY re2paned dndlop dotkgulatich

al cul at A8 1 ord e 1B 70RpmtY s e, ST 8pER ol oc st ROl AR 7. o

%C, 63.96; Y4, Fobmid il twmwn-ﬁaperwanmiuae ﬁéboﬁ‘su;rmeumdpomhdd:ﬁé eapected to be

1, 1- Di net hyl o 2- buty t byridi.n-1- than 10 Ammnl um
hydr oxi de ( 15’5%@ e meateta k?[p auﬁ?c %"Bg iis,. aﬁ‘&ﬁ?’l lﬁWﬁ' Thipisis s

met hyl propyl )-1H i mdazo[4 5-c][ 1, 5] napht hyri di ne- SN—OXI de (1.9 g, 6.0
mol )i n di chl oronethane (40 nL). Tosyl ci4qoride ( 1.2 g, 6.4 nmmol) was
slowy added. Thin | ayer chromatography indicated that the reaction was
proceedi ng slowy. Additional tosyl chloride was added twi ce. After thin

| ayer chromat ography indicated that the reaction was 15 conplete, the

| ayers were separated. The organic |ayer was washed with dil ute aqueous
sodi um car bonate, dried over magnesi um sul fate and then concentrated under
vacuum The residue was covered with nmethyl acetate (10 nL), hexane (5 nli)
was added and the m xture was all owed to stand overnight. The resulting
crystalline solid was isolated by filtration to provide 0.9 g of

1, 1-di rrethyl 2 (4 am no- 2 butyl[l 5] napthyrldln 1 20 yI)ethanoI m p.

P e Y e Yo N 1 1 1L /RIS ~ - ~ - "N /A 1 NN N




5 Part A Phenyl acetyl chloride (2.0 nL, 20 nmol) was added to a SUSpEﬁ]?iSJ(BIE 2000
of 1, 1di net hyl -2-[(3-am no[ 1, 5] napht hyri di n-4-yl)am no] et hanol 3.5 g,

mol ) in dichloromethane ( 100 nlL). The reaction m xture was heated at
reflux until tWR12P¥Yer chronatography indicated that the FPEHLEEEHhas
conpl ete. The reaction m xture was taken 10 on to the next step. Part B The
material fromPart A was conbined with 7% ammonia in nmethanol ( 100 niL),

pl aced i n a szwdceide adioant for cetldnediated ilmmanigg armd podHilTad oweafinénd for srecufient
reaction rrixt%e%ﬁas conﬁe@tra.aed under vacuum The residue was conbi ned
with water (1HB8NLPRFA AEAAB  extracted with dichl oromethane (2 X 75 ni).
The extracts wer e Theifunmecesponse medifying bffevestof the(ct@pountly makerthenl usefid in

magnesi um sul fat e an hen, concent rat.ed under vaguum ... . i . \WAS
recrystallize °¥IF hwdeéf%‘%%? ecoP‘%)'g?)’F'o F%?@sef.? eg’grr%‘fhm% Bt it

1, 1- di netshyl - stich 2¢1FBIRy bt TNB-b] the Ednippidy)atd mwhitivulhrly behil frathe lreamert of aikdid, m p.

150- 152C. Anal.ysi s: | cul gt ed for ONd~:. %C, 72.27; Y . Q8 N,
16. 85; Found: 4iB52§es #50 Yaporsyl| sé’ﬁmg'.’%?cq,zd“ ,W‘r‘?‘&bﬁ“ﬁgfé%ﬁz?‘%"f“&%ﬁﬁgﬁnd of
For mul a XXXl VinZerftlog tiglusefiiliy treating diséugedrsaohyas butrathiydited apwita) ASeaddse.g.

i m dazo[ 4, 5- CL%%%}S! na%gt h E}i di nﬁ_??\ a59v)§ritsg§ S-ﬁgho%%%&risb@r}fe%e% s%%;héjx (1.8 g,
6.6 nmol ) was ’ Maks ’ ’

1,1- ﬂ: met Pyl -‘2y1{5e21~aﬁd1wlInat&ll)t&cbi:,&imgwngmfﬁémv%vzy) w?“ﬂ"aé‘?ftﬁgw 6 n{r_ol )
in chlorgform ) in a.flask coyere um.num foi | . e reaction
i xt ur 6 e SPOPIRER e R A AR PetociE BRORRHAR BB dges £ B Stui e e
twice wth di hsprgiliagepptgocaldheningdiy; foplastiodisaises, e\yn bivarkeWichbinbing,mairy dr i ed
over nagnhesi um slul fate_and, then conc nebrat ed under vaeypm .The residue was
recrystal | i zefflk F‘B‘ﬁﬁ“i“sﬁbﬁ%‘pﬁﬁfﬂmf‘o‘e?f?& | Gsmemagsqgangqus cell carcinoma,

2phenyl net hyl mjelogenbysdeukemia’muteipleyhyeionfayingladdrha, fondAddgkid’ Symphdma, _

1, 5] napht hyri di.ne- S ilq 09 J.Ul 2002 WO 9@4\%9693 PGINS98176473 oxi de,
mp. 204- 206c?“‘9-‘\}‘?81‘i‘55fs’f° lymptiopts; and oter GReer PRSI IRARESS OF PRBFFOCHRES 67 01
%, 5.9215 %N, cakfi, 68/ptobpumidibsis Histoplaémoss, téddplasmdsts; triyiahosdime &fectibanpl e 65
Conmpound of Fornula | - . . . . s

1, 1- Di et hy| - Sisprpaniasis; bacterial infections, e tpbpravjogis, pycobacterium avium. Addiional N7 N~
N\ /~~N\ N diskdsronosnditionsthakrcai beleeaetl dising hewatpauridedt thetineentio inthude of

2- phonyl net hyl - 1- (2 hydr oxy- 2- hyl pr opyl ).- 1H . . ,

o dazol 4.5 P ERERG: e Mmoo et irory, sulipls scitagip Oren's

di chl or onet hagmdfofd?, Nikymatdid agthritisdystemiddufud eftigmatbsis discwill Jupns,Bosden'sd y added.
Thin Iaygd chrdlonata(}grogaog{éxoii ndiu c.altsed that the reaction was proceedi ng
slowy. Additi ST Sy cfiu%prl 36 was added twice. After thin | ayer

chr omat ogr aphy i ndAcatdagly, thetinvehtionrpeaides o methnd of indywlingt oytokink bidsyntiesis imer e
separated. Th . i . S ] I e I

carbonate, dr ?negt{"gég P &H%%Xré{sdfn\gﬁaes%ﬁfag% geégfr‘{é Ert"%'kenlrtl bl}caocr? %@gwgggﬂgyﬂaﬁd er
vacuum The r Esinhlecll toethe sromalr dab amiotunt offe tonypound effextive to idddcqdyydkineexane (5 nl)
was added and LXt.Ur ; v | ting
crystalline 58{°Pﬁ%§}ﬁ%gﬁgﬁgé@%§’g¥ﬁgf#§ @%%Pﬁ.gféﬁ?ig\[}{p ggguChw%OB&%L’

1, 1- di meghyl - ha¢roplagesy dendrifidety knveB-bslls[to frodijca apathgunt off ane br mbiesytokined , m p.

211-213C. Anal ysi s: | cul d ~ o, . .69 14 .0 6. 09; 9N,

20. 16; Found: sﬁ%ﬁ’é@%b‘?ﬂs@%g’w'ﬁ'ﬁd%légatégglﬁ%?sgdég&%npound of
Formul a XXXI badRgrennd lewd bfsuciBeytolines] Théyjreiselatoymitiwill ward-acoording telfacsqydior us
oxychloride (3.5 i, 37.7 mol react Wi N.N. 25 dj get hyl f or mam de
(15 ni) whil &m%tﬁfﬁwgﬁw%}@m_ %‘ﬁgbﬁtim&%@gtm% a sol ution
of 3-vitro[l, plefagihy fbont Wppkd 1c0dbotBnik/icp. ThE indentiva lfyrthenprovides a method of

N, N-di methyl f ormam de (.60 nl). The reaction mxture was rnmed in an oil
bath to 0L | RPTRERITRRPRIon e driml Sagi g SR Bt o0 S 473
reacti on m xt worapoung ofFomneld I o Farmuladl soaliecanimalh An insutit effeutivetoassagort at e was

i sol ated by fi.l L ti.og. nE t.hen vvasp glt whth vat ¢ {l.tio'rl;heowetr cr uclﬁlé

5-chl or o- 3- ni tl%k[ a,‘gja Qgﬁ%‘ ’?WFF“&IFH% g s‘,’fﬁ?ﬁae FRC A TS FShE dhe ( 150
m.). Diisopnpylethylamne ( 1.2 eq) was added foll owed by the sl ow addition
of benzylamine (4.7 nL g, 40 mol ). The pgaction mxture 5 was refluxed for
2 hours and then conbined with water 0100 nL). The | ayers were separated
and the organic |ayer was concentrated under vacuumto provide 5.5 g of
Nphenyl net hyl - 3-ni tro[ 1, 5] napht hyri di n-4-am ne. A small sanple was
recrystallized fromisopropanol to provide a pure sanple, mp. 127-129C.
Anal ysis: Cal cul ated for C~SH12N402: %C, 64.28; %, 4.32; 9%\, 19.99; Found:
%C, 63.89; 9%, 4.40: 9N, Z0.35. 10 Exanple 67

N- (4- Phenyl net hyl am no[ 1, 5] napht hyri di n- 3- yet hoxyacet am de Hydrochl ori de A
catal yti c anmount of plati numon carbon was added to a suspension of

Nphenyl nmet hyl -3-nitro[ 1, 5] naphthyridin-4-amne (5.1 g, 18.2 nmol) in

~ N~ o o o, o ~~ -



205-212C. Anal ysis: Calcul ated for C-9H20N40z HCl: 9%, 61.21; %, 5.68;

ON, 15. Q3; Found: %C, 60.90; %, 5.38; %\, 15. 38 Exanmpl e 68 25 Conpogradjiaf 2002
Forrmul a XXXI'I|1 2-Ethoxymnet hyl - 1- phenyl et hyl -

i m dazo[ 4, 5- cMO1993%hpht hyri di ne N- (4- Phenyl rret hyI ami no[ PCT/US98/26473

1, 5] napht hyri di n-3-yl ) - et hoxyacet am de hydrochloride (5.8 g, 15.5 nmol) was
conbined with a 7 % solution of ammonia in nmethanol (100 niL), placed in a
seal ed Parr vmaﬁkktatwnsiof\ritahxnfwm:eshchtas Vit [esibns, vital fiuady 8te of hieus'peainttonn -

m xture 30 was .conc vacuum The i.du Lhi L ned
bet ween wat era”&mf"aﬁ%ﬁf o"r%eki%jE m‘f‘ﬁﬁmgf) el?éeﬁles% %?w ¥¥eparat ed,
washed w t h wateding trfagors duevn mﬂlgg’n%ﬁhuumespdcfedtcebmw drfeanOngzkg:terabmt ed under

vacuum The r ue JUL. 2 991 29693 PCT/ US98I1 76473
recrystallize g?k r\réﬁfaﬁﬁ%gg IB%\WP&I’%Q%W%? 4.3 g of

2- et hoxyrset hyl - 1- gmenwhﬂWhhwﬁﬂthtruescdbezlcb&Aﬂ;ﬁelbr}\{xﬁg &lampjelstwhich afe preyided p.
118-119C. Ana ted for 0: % 71.68;, %1, 5.70; 9%\,

| 7. 60; Found: }@umﬁmhﬂ“ ar%n%ﬂf’tergﬁigmﬁ[l\l‘é’gmg&%‘r ¥ 69 Compound of
Formul a XXXI V 2- Et hoxymnet 6yl - 1- phenyl net hyl I H

i mdazo[ 4, 5-c] [ 1, 5] napht hyri di ne- 5N- o>ﬁ glg l? ChI or oper benzoic acid (3.7 g,
13.4 mmol ) was added in 3 portions to AP Ot i on 10 of

2- et hoxynet hyl - 1- phenyl net hyl - 1H Corhptmn(bpﬂFoEmnlh[Vl, 5] napht hyridine (3.9
g,12.2 ) in chloroform ) 77! Sk .C r with alum numfoil.
The reaction m xture was stzl('é'q\g&tﬁlhrtﬁ% IIIPYIE%%’S%E‘E%&% overni ght; and then
it was washedParwh:ce with dil ute aqueous SOdI um bi carbonate and once with
brine. The chl orofo i V. n was
used in the exanpl e%@x‘% V%lds(ggbénﬂg‘%gfeg‘gﬁsl%%ﬁn% “H Sp‘gae’%'%qegggrﬂ%ﬁ

vacuum The rthen iibated warsflueior 3 béuad. | The echcfionomixtusowaseppdenaidtedimdkr wacuyor. ovi de

as a sof Ld. s ey BREsPEh R shied B B st Spdien s IR I B ReY ©107
%C, 67. 5, %—goBthhywH-pyﬂddiZisd&{@ﬁMazxﬁ@onﬁ? 56; %, 5.36; 9N, 16.77. 20
Exanpl e 70 Cog&%nd of Formula I 2-Et6oxynet hyl - 1-phenyl nmet hyl -

i m dazo[ 4, 5-c 5] naphthyridin-4-amne NH2Z Ni N O/~ ~N N Anmmoni um
hydr oxi de (20 nl) T\hamamdaﬂeﬁ;bmBanh@/asb:bvcredwhmamlaud('tﬁrmb)‘, s@livdpazide (2 g)

From the exanti oot Henhl bidhf fgthdeRuch fp SRR DG U Feghhe ! o

chr omat ogr aph¥he mﬂtmapm:pumg was {3olgted by ﬁm@ﬁ)@ thé@ @Bﬂ 2OBOBdEPEP RSHSH(P6473 t hat
th dded
er ea%d on %lpﬁzoféﬁ%ﬁ E%gﬁn'cﬁo é’acxcﬁQ‘Z'&H l %\%s #8-?{6’6@ E$a9 &v ‘M'lﬁmf‘ €

tw ce. ter I'ayer ¢ ra eactlon was
conplete, t heAn%xsesr Calowlated beﬁaim}s@d % 146. Sé,r%blrﬁ &4; Ve, Sh. 1dkoundi M #6381 h
dilute aqueou§H§9g6quQ§mﬁonate dried over nmagnesium sul fate and then
concentrated under vacuum The residue was covered 5 with met hyl acetate (
10 m.), hexane (5 nlL} was added and the m xture was all owed to stand
overnight. The resulting crystalline solid was isolated by filtration to
provi de 2et hoxynet hyl - 1- phenyl net hyl -

i mdazo[ 4, 5-c][1, 5] naphthyridin-4-amne, mp. 173174C. Anal ysis: Cal cul ated
for C 9H 9N50: %C, 68.45; %1, 5.74; 9N, 21.01; Found: 9%C, 68.35; %) 5.83;
%N, 21.27. 10 Exanple 71 Conpound of Formnula XXXI

N4- ( 3- | sopropoxypropyl )-3-vitro[ 1, 5] napht hyri din-4-am ne Part A 15
Phosphorus oxychloride (3.4 nL, 30 nmol) was added to chilled (ice bath)
N, Ndi met hyl formam de ( 15 nlL). The resulting solution was added dnpw se to
a solution of 3-vitro[1, 5] naphthyridin-4-of (5.73 g, 30 nmol) in

N, N-di net hyl formam de (35 nL). The reaction m xture was nai ntai ned at

anbi ent tenperature for 5 hours and then it was poured onto ice. The
resulting yellow precipitate was isolated by filtration and then 20
partitioned between dichl oronethane (200 nL) and water (150 nlL). The
organi c | ayer was separated, dried over magnesiumsulfate, filtered, and

t hen concentrated under vacuumto provide 4.2 g of crude 4-chloro-3-vitro
1, 5] napht hyridine. Part B 4-Chloro-3-vitsp[1, 5] naphthyridine (4.1 g),

di chl oronet hane (150 nlL), 25 triethylamne (4.1 nL, 29.5 muol ), and
3-isopropoxypropylamne (3.3 nL, 23.8 nmmol) were conbi ned. The reaction

m xture was mai ntai ned at anbi ent tenperature overni ght and then quenched
with water (100 niL). The phases were separated. The aqueous phase was
extracted wi th dichloronethane (100 nL). The organi c phases were conbined,
dried over magnesium sul fate, filtered and then concentrated under vacuum
to provide a yellow 30 oil. The oil was purified by flash chromat ography
(silica gel eluting with 1:1 ethyl acetate: hexanes) to provide 4.8 g of
hh (3 |sopropoxypropyl) 3- V|tro[ 1 5]naphthyr|d|n 4an1ne as a yeIIow

NN o~ N 1 ~ N




Compound of Formula X3Q-I 11 2-Butyl-1-(3-isopropoxypropyl)-IH 09, 4012002
i mdazo[ 4, 5-c] (1, 5] naphthyridine 25 Part A Valeryl chloride (1.53 nm, 1%] 9z
mol ) was added dropwi se over a 15 minute period to a chilled s%l ce bath)
sol ution of NYOA296¥opr opoxypropyl ) [ 1, 5] napht hyri di ne- 3, 4AREHPEHR 2 ¢,
12.3 mmol ) in dichloronmethane (40 nL). The cooling bath was renoved and the
reaction m xture was nai ntai ned at anbi ent tenperature for 1 hour. The

sol vent 30 was renoved under vacuum tBxampde2 de a dark tan solid. -75° 0 9
J Ul 2002 PCTNS98/26473 WD 991 2 r 8fat erial fromPart A and a
7.5% sol ution of ammonia in net hﬁ%@oﬁd’? -mwere pl aced in a pressure
vessel . The vessel was sedthylZdﬁdiethﬂnllhmacd-ml)nlmafeor 6 hours. After
the m xture was ¢ t ar. § 5 MAs under
vacuum The remdggg mm&gé}?t a?%r}e%ﬁg%?ﬁ\ﬁggaﬁécéﬂzor on@%h%aaggﬁ#%ggl and
water (150 miapetorBH@50mb) potansimmyuartonate(ses) @Mhﬂmideﬂén@mmdtﬁdr@dmeon was
extracted w C t ( h wer e

conbi ned, dr ﬁ%&g{’)ﬂv@rx %ngg%eﬂsllgtgﬁ]atsr h@% f?Hhostf ?%ér)z{ec gén‘ga{‘rﬁ@%ug glﬁgeé ntrated
under vacuumveerupy. Gihe cksidae Waspertitipnéd betwesn giater endgdighlorohethahebFhe | ash

10 2- butyl - 1-dcpleRbnatille 46 e Mbiapityhlch GEDNEheAERFhi [ RGE, 07

col orl ess oi 16.3 gofletiyR2{B3o6thyHA -te@BE(-1}y)nRotinag? (s, 1H), 8. 90 (dd, J=4.3,1.7
Hz, 1H),,8.49 (dd, J=8.5,1.7 Hz, 1H), 7.57 (dd, J=8.S,4.3 Hz, 1H), 4.94 (t,
J=7.0 HZ, 2H), 3.56 (pentet, J=6.1 Hz, 1H), 3.44 (t, J=5.7 Hz, 2H), 3.05
(t, J=7.9 Hz, 2H), 2.29-2.20 (m 2H), Ezangle3. 90 (m 2H), 1.601.48 (m 2H),
1.15 (d, 3=6.1 Hz, 6H), 1.03 (t, fEn: nle 326.2104 15
(326.2106 calc'd for C, 9HZ6N4O), Céﬁléo‘%flwgﬁg%r}gg/ﬁnd of Formula XXXV
2-Butyl - 1- (3-i sopr opoxypr opyT?tr@IOlkﬁ-dﬁkﬂpﬂplﬁhv]“!i!-SSt}lnapht hyri di ne 20
SN-oxi de 3- Chl or Oﬂﬁppf(?@btggaﬁi fhtrfizhi-2- tyﬁm@étgé@ (? é‘? %‘)’mof% kol ded R

pOI’tI ons over a m nut es 3-1 sSopr OpOXg/ﬂd y

i m dazo[l4, 5¢c].N: c@pﬁhﬂfqnmg«mdamemlf)mmsgmmﬂ@xw § 2 4 ramnelo) was@d @8

The reaction m%&%&ﬁmwfﬁre% Bﬁ@d%@ﬂgﬂmf gx} é‘tﬁ{eﬁeafc%n ;%Ixhgé” S and
then it was was V\A saturate SOCFI um piI car onate

wat er (20 mnl)wasPheredintpeint wattregotaining ahews 19 mleaf aentie pcxﬁagh%rssuhng@mcm%
filtered and .. The
oi |l was puri f‘%%gg% g%ﬁ%‘%ﬁ%@%ﬁ@&r‘gﬁﬁ ED ?dth?dU:&!: e?%%{ﬁht'x&}ﬁ‘(oﬁh 95:5

et hyl acet at @]He&]mh@yr)dm éobmlﬂé"@eg@l mgf. 236° (d°°°mP°Sm°n) AﬂalySIS

2- butyl 24- (3- m&meams R‘)"%c 35'I'3I4“%ﬁa295{,‘%1~$¢3]714b FolR@RAE B s dbaae- SN oxi de
as a yellow solid, E/Né C.” ‘Anal'ysis:’ Calcul ated 30 for dgH26N402
UC, 66.64; %3T77%Q637 16. 36 Found %C, 66.18; 9%, 7.39; 9%\, 16.26.'H
NVR (300 MHz, CDCl~,): S 9.24 (dd, J=8.8,1.6 Hz,1H), 9.05 (s, 1H), 8.98
(dd, J=4.3,1.6 Hz, 1 H), 7.65 (dd, J=8.8,4.3 Hz, 1 H), 4.89 (t, J=7.0 Hz,
2H), 3 .56 (pentet, J=6.1 -76 0 9 JERAMPlOO2 WO 99! 79693 PGTNS98| 26473
Hz, 1H) 3.44 (t, J=5.7 HZ,S-Mrotérﬁgloglt§-¢é]~il‘g]n9pﬂﬁynm 2.27-2.18 (m 2H),
1.97-1.87 (m 2H), 1.59-1.47 J=6.1 Hz, 6H), 1.02 (t,
J=7.3 HZ‘Z,S 3H). Ex gﬁtﬁngloﬁ]g,s g@nhglygfhnfsoq{,@, g .67 mmole) was suspended in

2-Butyl - 1-(3- ﬂh%EH%BQQWIQxKBé'(Té HL) BadRed 4 romslfors mﬂarﬂm méetiod'nﬂw& am ne
NH2 N, N/~ ~N N O Undér a nitrogen atnmosphere, trichloroacetyl 1socyanate
(0.42 niL, 3.5Vaneeroenipes uaderaacuymAsditiedesidiic avag ppused igle veter. Dichloromethane
2-butyl -1-(3- dv&%&é&&ﬂéﬂiﬁﬁ&t%hs) 1a§éﬁwa§rhd@em£léw§h $8lium bicarbonate. The

c] [ 1, 5] napht hyri di ne- SN- oxi de ( de ) .in dichloronmethane (25 nL).
The reaction ?ram@thwaéaywmsan’% Qﬂedam‘ﬁﬁ‘éwe%‘%ﬁ‘ﬂfaéﬁ filtered d thenhour s and

then comggent r ghdltrhtBdfidervioblinn TiR rQJuﬁiﬁggﬁxdawdé%clrﬁWll&'eJl ﬁoﬁh&u&ie ko WaS
di ssol ved in nethano en sodi um net hoxide (0.8 nL of 25%in

met hanol , 3. SPTRYid §.3 dagis leqﬂzeya@éniba-a][’rﬁbaﬂébmdmms mldnmm?%ﬂ FROC at

anbi ent terrperature overnight. The resulting precipitate was 15 isol ated by -
filtration and then recrystallized fromnethyl acetate to provide 0.47 g of
2 butyl-1-(3-isopropoxypropyl)-1Him dazo(4,5-c][1,5]naphthyridi ne-4-am ne
as a white crystalline solid, mp. 174-136C Analysis: Calcul ated for
C~-9H2~N50: %C, 66.83; 9%, 7.97; 9%\, 20.51; Found: %C, 66.70; %, 7.81; 9%\,
20.75. ' H NVR-300 MHz. CDCl~: 8 8.50 (dd, J=4.3,1.5 Hz, 1 H), 7.90 (dd,
J=8.4,1.5 H, 1 H, 7.42 (dd, J=8.4,4.3 Hz, 1 H), 20 6.75 (s, 2H), 4.77 (t,
J=6.8 Hz, 2H), 3.50 (pentet, J=b.l Hz, 1H), 3.35 (m 2H), 2.95 (t, J=7.8
Hz, 2H), 2.13-2.04 (m 2H), 1.86-1.76 (m 2H), 1.52-1.40 (m 2H), 1.05 (d,
J=6.1 Hz, 6H), 0.97 (t, J=7.3 Hz, 3H). _77 0 9J UL 2002 WO 99l 29693
PCTNS98r 16473 Exanpl e 76 Conmpound of Fornmul a XXXI

N ( 3- But oxypropyl )-3-nitro[ 1, 5] napht hyri di n-4-am ne Under a nitrogen

at rmsphere 3 but oxypropyl am ne (4 0 m., 26 nmol ) was added dropW| se over a

. s o A L e~ - a -1




purified by flash chromat ography (silica gel eluting with 1:1 ethyl

acet at e: hexanes} to provide 5.3 g of 09 JuL 2002
1V~- ( 3- but oxypropyl )-3-vitro[ 1, 5] napht hyri di n-4-am ne as a colorless oil.
H'NVR y300 MH¥yo9@@3, | : b 10.08 (broad s, 1 H), 9.3 8 (br caxdvusyszk4™), 8.78
(m | H) 8.22 15 (dd, J=8.4,1.6 Hz) 1 H), 7.64 (dd, J=8.4,4.1 Hz, 1 H),
4.57 (broad s, 2H), 363(tJ58Hz)2H) 3.46 (t, J=6.7 Hz, 2H)

2. 10-2. 03 _(myaedbhposhioRf nafiis{ Caloubb ofle A9 86 78091, Do s 08=7.3 Hz,
3H); Ms (ElIl: rrle 304.1535 (304, 1535 calc'd for C~sH20N403) Exanple 77 20

Conpound of Fomd P4, 46R %H%%/%g%%/pr opyl) [, 5j napht hyri di ne- 3, 4- di am ne
Usi ng the nethod of Exanple 72,
N4- (3- but oxypropyl )-3-vitro[1, 5] naphthyrldlsn 4 amine (4.9 g, 16 nmol} was

reduced to provide 4.3 g of N4-(3 Example
but oxyprepyl ) [ 1, 5] napht hyri di ne-& oqh@mpagnﬁgvmbrl ght yellow oil.
Anal ysi s: Cal cuI ated 25 for_ Cl5Hz2 oH,_ 8.08; %N, 20.42;

Found: 9%C, 65.48; %, 8.07N @N‘etwm&”’ﬂlmﬂaﬂﬁbm Setpci~,): 8 8.70 (dd,

J=4.1,1.6 Hz, 1H)Nitfc &% (183 nJLI-Bne&)lr.&sédiiédtoln%sﬁns‘ioxﬁomuaz&bm,s 7.37? (dd,
J=8.4,4.1 H, 3-3.56 (m

AHy, 3. 44 (t allj%a?hwdnzgfl(%gsgl werﬁ @tacetswéldé?wb) z%ekgaf“ww% (m 2H),
1.44-1. 32 ( Mwag hBateddnA%tcain bathTar ﬁniﬂites ﬁbﬁ cool@“@a:ﬁlﬁbﬁt teniffetatidd SodithO

(274. 1793 calc'd for 30 C-SHzsNa 9 JU 2002 WD 99] 29693
PCTNS981964' Peetats D59 W%Hr?ﬁt?ﬁ?f&f W%mﬂﬁ%@ te$he reaction mixture. The

1- (13- But oxy prr&aing scard%Ydotaﬂeh‘b&'ﬁ!tﬁﬂé@&fh-dire&lo[pl'oﬁ&d"ﬁfbfdlﬂi&bﬂtr&%loWS -ng the
general nethod of Exanple 73 Part A and Part B, N4-

but oxypr opy! ¥ijl1; 8@1%&%%?10&5@@9@ M) 2451 {Cr{decompasitipn). 1 Analysis Gplpulgigd ©F eact ed
with val eryl hlo,da,1(H,07 %0, 3814, 3H 1, 1eNa 38,35, RuRd® 34, 3709; BRI 2161,

internedi ate was cyclized to provide 2.9 g of 1-(3-butoxypropy| )-2-buty| -1H
i m dazo[ 4, 5- dﬂl’ﬁzf#napht hyridine as a colorless oil. A small portion was
purifiedsby flash chromat ography (silica gel eluting with ethyl acetate) to
provide a pure sanple as a white powdgr g 56.5-57.5C. 1 U Anal ysis:

Cal cul ated for CzZOHzeNa~: %C, 70.56; /ﬁmpéﬂ 9; %\, 16.46; Found: %C, 70.48;
oH, 8.25; 9N, 16.61. ' H NMR 130CdpounddpBomul8x9. 32 (s, 1 H), 8.90 (dd,

b4 sa (1 a7 OV MgbRop s s napufhorht gy, * 51y’ S o6

(pentet, J=6.1 Hz4-Niirbtgtrazolofll; 51a]9118](11ﬂ1th29rl)1n-5301 e, 43 ﬁﬂnc(lmwaékl)spenﬁedlﬁ- 1.33 (m
2H) , 1. | e. 79 Conpound

of For gép a 3td3]&{°{/°ri° age @ '8%‘%/ a?eilpéqn’m?(_l Mly) waflg&;ed !a}?d the Teaction mixtore

i m dazo[ 4, 5- a{as todigdia@aice pith ATHAu O @bkdnesifatic hithytidet (P2 niJo)vais adldedet hod of

e L R R P Yl bbbl Rl b eyt o e

(3- but oxypr Ol:cybtherﬂre&u’l‘bﬂ redchion mixtiaz opslpantitivhédlbeb}seadichloyomethane aridgameousle as a

yel | ow powder Ana s: Cal cu ted for CzoH2sNa02: %C,
67.39; %4, 7. B‘E“‘“&N”Jf’f%a"’lz °ﬁb°g§6°m{’}33“¥%?/ Cr VS Sepgra "3’. ‘gb‘," OYSmagRCSHA 1y VR
(300 MH25LCDGhifaté thexBﬁEere?erh&Eg}( didyer bE&Iih gel. STHe&jlicd gétwas Slufdd figsswith H), 8. 99

(2251 ‘:],) 26331£chgyzﬁ?m%{li\_%ﬁ% thgn {:;inqﬁha‘;xoé a&c IomH%liaQe ZHQ'lefl%t \(%ck'aﬂ%atedo He,

| H)97 | . 87 ( mto pidyide Ns-ﬁzmmgﬁm@m) A4tifyotetfazelbf1]S-3R ,{]naphthilidind SQAdinetas a J=7. 3 Hz,
3 0.94 (t, 9

PCTNS98n64’ 1§ E‘%F@ﬂdemé’oﬁ%‘&ﬁ?{ﬂméﬁw%ﬁmﬁs Gleafated Tor Crrfh N7 %C,

1- ( 3- But oxy prsopy} %H24.561t%N,-34H3j Fouda:2eC 49B4c%0H] 4.5] ;96 B3t88r i di n- 4- ani ne NH2
N, N /Mj N O Using the general nethod of Exanple

75, 1- (3-Dut oxypropyl )-2-butyl -1H i m dazo[ 4, 5-c] [ 1, 5] napht hyri di ne- SN- oxi de
(1.2 g, 3.4 mol) was reacted with trichl oroacetyl isocyanate (0.6 nL, 5.0
mmol ) and the resulting internediate was hydrol yzed to provide 0.86 g of

1- (3- but oxypropyl)-2-butyl-1H i mdazo[4,5 10 c][1, 5] napht hyri di n-4-am ne as
a white powder, mp. 101.0-101.5C Analysis: Calculated for CZpH29N50 %C,
67.58; 9%, 8.22; %\) 19.70; Found: 9%C, 6%255 W) 7.96; %\, 20.10. ~ H NWR
(300 MHz. DMs Ad: 8 8.50 (dd, J=4.4,1.5 H, 7.91 (dd, J=8.4,1.6 Hz,
1H), 7.42 (dd, J=8.4,4.4 Hz, 1H), 6.77 (s, 2H), 4.78 (t, J=6.9 Hz, 2H),
3.38-3.30 (m 4H), 2.93 (t, J=7.8 Hz, 2H), 2.11 (pentet, J=6.1 Hz, 2H),
1.82 (pentet, J=7.6 Hz, 2H), 1.51 15 1.39 (m 4H), 1.37-1.25 (m 2H), 0.96
(t, J=7.3 Hz, 3H), 0.88 (t, J=7.2 Hz, 3H). Exanple 81 Conpound of Formula
XXXl N4-(2-Phenoxyet hyl)-3-vitro[ 1, 5] napht hyri di n-4-am ne 20 Using the
general nethod of Exanple 76, 4-chloro-3-vitro[1l, 5] naphthyridine (5.0 g, 24
mmol) was reacted with 2- phenoxyethyl amne (3.5 nm, 27 mmol) to provide 6.6
g of N4 (2 phenoxyet hyI) rutro[l 5] napht hyr| d| n- 4- am ne as a yel | ow

A PN A NN PN T 1 ~ A ~ o~ ~nAa 1




N4- (2- Phenoxyet hyl ) [ 1, 5] napht hyri di ne-3, 4-di am ne 5 Using the general

met hod. of Exanple 77, N-(2-phenoxyethyl)-3 PCTNS98~6473 09 JuL 2002
nitro[ 1, 5] napht hyridin-4-amne (5.4 g, 17.4 mol) was reduced to provide
4.6 g of N4- (wpivemamssayet hyl )[ 1, 5] napht hyri di ne- 3, 4- di am nercrausssisnizght
yellowoil. "H NWVR 1300 MHz. DMSO: b 8.68 (dd, J=4.1,1.7 Hz, 1 H), 8.40
(s, 1 H, 810 (dd, J=8.4,1.7 Hz, 1 H, 7.39 (dd, J=8.4,4.1 Hz, 1H
7.28-7.22 (m 2H), 6.94-6.90 (m SFD E@ﬁﬂ@;ft J=7.0 Hz, 1H), 5.15 (s, 10
2H), 4.13 (t, J=5.5 Hz, 2H), 3.93:3.87 (n% ;. Ms rcn: nmle 281 (M+H)
Exanpl e 83 Conpound of Fornul a xe@mppunsof Fomutla X1 1

i mdazo[ 4, 5-c] [ 1, 5] Rapbtretnyip¥b vdzo 1084 (158 AApH thfFidif 4, S18ialfieng t he
general nethod of Exa&hM ;p@lm)letﬁ ‘ Pa]H:m M ﬁ?Z pﬁenox et? 2;

1, 5] napht hyri di ne AFaRplylie 2mpyL o ?&A’R aB"““lS“?“‘Pﬁ’?ﬁY"f 1 2SHSPRDgon Iﬁ al eryl
chiorides( 1. rféhylropylfd- Amm*eahiolo@nsta][me]naﬂﬁwhﬁg -ahithél €2.45¢, BT TRAbRE)EN Was

cyclized to provide 4.

i m dazo[ 4, 5- iAo} 7r9 I%)T/‘F F%FW“P“%“}%‘Y%W“&?‘?@‘MPagtaﬁgﬂmtﬁ%atéoﬂﬁh@ & solid,
m p. 150-150. I5§cm26\ﬂi’dr dé‘bhffer Z%hﬁmtr%tl$ﬂh1x@€ﬂm t?/@moz'gﬁﬁl:a 3 2U
6.40; %N, 16.17; Foun 9C, 72,78, 9, 6.40; 9N, 16.31."H NWR MHz,
DVBO : 8 9. 25ihediltraje ws concenppted ynder juaguum tp provide N izmﬁhy@wl)(%ml%é 4,1.7
Hz, 1 H, 7. 7a4}[1 s(]ﬂ@hmslmﬁnlf,,s@lﬁmh&asa&wh 7.25-7.20 (m 2H), 6.91-6.84 (m
3H), 5.22 (t, J=5.2 Hz, 2H), 4.53 (t, J=5.2 Hz, 2H), 3.09 (t, J=7.7 Hz,
2H), 1.99 (pentet, J 7.6 Hz, 2H), 1.55-1.43 (m 2H), 0.97 (t, J=7.3 He,
3H); M5 (El): me 346.1794 (346 1793 Erdnplélg f or Cz HZ2N40) , 25 Exanple 84
Compound of Formula XXXI'V 2-Butyl - é‘&!‘fi glenox }-1H

i m dazo[ 4, 5-c][1, 5]naphthyr|d|neCSNp q he general nethod of

Exanpl e 74, 2-(2- h@-Methytpropyiy 2l attfazoloPs-jimidazd [23R0Y1 szﬁdpdtuynamel ) et hyl

phenyl ether (0.6 rOV|de

2-butyl -1-( 2- phena—ﬂé/gt %@%#"PWB‘EZ@P& é‘%@] ’f]&apg}*wa?}ﬁﬁrﬁﬁlmn §'°5‘N- oxi de as
a yel | owspowd@ampletd Wﬁoﬁﬁﬁ&l \MtldeeﬁXﬁneth facdtatd (AL ahd heateddr)a ste%m&fhth( dd,
J=8.7,4.3 Hz 2002 WO 991 29693 PGTNS981 76473 1 7 25 7.20
(m 2H), 6. 92f°'638%‘§"5( gﬁhe ﬁ%ﬁ‘)mémi%’“(‘t’” aljovjeddo piand 2 gbient tempergture puerni 2H)
3.06 (t) J=7.ahd Hien ity mhhtece\amim&ambﬂibtha’rd)and inefhénol. THe resiltingtdhlutibh 9% (t

P Butyl 1 (o ety s st et and BN e VOB TR b FOBLAN ne 2 N

N N ~O Usi ng thénecogledieTiad reittinig peecipitatE-wasisdleted by filtration to provide 1.2 g of 1-(2-

(0. 55”0 201 os PRIk ChdmathS SRR Rcrnd sGhemryi RS e i 0 T

1.6 mol ) and50t@(deampotition). AnslgsisnOdicalrd Yo <, 1 N,0VT7 68142; O.Hyrd00t %Y, 0. 23 ¢
of 2-butyl-1- V. [4, 5¢c][1, 5] napht hyri di n-4-am ne as
whi te pomﬂejrﬁ%sﬁf BEPRG, %dfsé’}’;éwmﬁsoo MHz. DVBO: 8 8.52 (dd,
4.

a whi
J=4.4,1.5 Hz, 7.92 (dd, J=8.4,1.5 Hz, 1 H), 7,45 (dd, J=8.4,4.4 15
Hz, 1 H, 7.26 7. 21 (m 2H), 6.92-6.86 (m 3H), 6.79 (s, 2H 5.13 (t, J=5.2
Hz, 2H), 4.48 (t, J=5.2 Hz, 2H), 3.00 (t, J=7.8 Hz, 2H), 1.91-1.81 (pentet,
J=7.4 Hz, 2H), 1.52-1.40 (m 2H), 0.95 (t, J=7.3 Hz, 3H; MSE: nle

361. 1899 (361.1902 calc'd for Czl Hz3Ns0O). Exanple 86 20 Conpound of Fornul a

XXXl 1, 1- D net hyl et hyl

N-{2-[(3-Nitro[ 1, 5] napht hyri di n-4-yl )am no] et hyl } car banate A sol uti on of

di i sopropyl ethylam ne ( 13.47 g, 0.10 nole) in dichloromethane (25 nlL) was
added to a solution of 5-chloro-3-vitro[1, 5] naphthyridine (18.2 g, 0.086
mol ) in 25 dichl oronethane (250 nL). A solution of tert-butyl

N- (2- am noet hyl )carbamate (16.7 g, 0.10 nol) in dichloronmethane (75 nL) was
slowy added to the reaction m xture. The reaction m xture was heated at
reflux overnight. Additional tert-butyl N (2 -82 09J Ul 2002 W

991 19693 PCf NS98I| z6473 am noet hyl ) carbamate (1 g) was added and the
reaction m xture was heated at reflux for an additional 3 hours. The
reaction mxture was allowed to cool to ambient tenperature and then it was
diluted with additional dichloronethane,,washed with water and with brine,
dried, and then concentrated under vacuumto pnvide a dark solid. This
solid was 5 purified by flash chromatography (silica gel eluting with

di chl oronet hane) to provide 24.8 g of 1, 1-dinethyl ethyl
N-{2-[(3-vitro[ 1, 5] napht hyridi n-4-yl)am no] et hyl carbamate as a canary
yell ow solid. A portion (0.3 g) was recrystallized fromtoluene ( 10 nL)
and heptane (10 nL) to provide 0.2 g of canary yell ow needles, mp.

149- 151C. Analysis: Calculated for CtsH 9Ns04: %, 54.05; %, 5.75; W,
21.01; Found: 9%C, S4.17; 9%, 10 5.73; %\, 20.90. Exanple 87 Conpound of
Fornula X70~ II 1 1-Di nethylethyl 15

~ A" -1 I L . T Y . T T



1, 1- Di et hyl et hyl

N-{2-[.(3-vitro[ 1, 5] napht hyri di n-4-yl)ani no] et hyl }carbamate ( 10 g, 0003yl 2007
mol ), ethyl acetate (800 nL) and platinumon carbon catalyst were conbined
in a Parr botwd®mn29 then the mixture was hydr ogenat ed ovpCTIUS§aR6473The
reaction mxture was filtered to renove the catalyst. The filtrate was
concentrated under vacuumto provide 20 9.1 g of 1, 1-dinethyl ethyl
N-{2-[(3-am no[ 1, 5] napht hyri di n-4-yl ) am no] et hyl } carbamate as a yel | ow
syrup. Analysis: Calculated for ClSHZ~N502 + 0.1 CH3COzCzHS: _%C, 59.25; %,
7.04: 9\, 22.43: Found: 9%C, 58.96: ogixampPI8?. op 22. 46. Exanpl e 88 25
Compound of Formula XXXIII 1, 1- Diogﬁ, M@rmﬂnuw[z (B- butyl -iH

i m dazo[ 4, 5-c] 1, S}J_a_wght hﬁ;‘rldl n- et hyl ] car banmat e, | g?/l et hyl

N-{2-[ (3-ami no[ I 1 9P!r'h¥‘ﬂ-' dazoldyrc ']BBPHSH"}VE‘QPD‘%H’&P@"(X %, 2 mol),
trimethyl orthovalerate (0.35 g, 2.1 mmol ), and toluene (25 nL) were 30
conbi nedand heated at reflux forNg hours. Additional trinethyl
orthovalerate (1 eq.) was added and the reaction mxture was heated at
reflux overnight. Xylene was alydedrand the toluene was distilled off. The
reacti on was heated at refl ux r additional 8 hours. The -83 0 9 JuL
2002 WO 99/ 1 9693 PCTN898/ 26473 bjil k SL't he xylene was distilled off |eaving

a volune of about 5 nL. The r i onN\m-xture was allowed to cool. The
resulting precipitate was isolated by filtration, washed with heptane and
dried t& provide 0.35 g of 1,1-dinmethylethyl N[2-(2-butyl-1H im dazo[4,5
c] 1, 5] napht hyridin-1-yl)ethyl]carbamate as an ivory powder, mp. 198-199C
Anal ysis: 5 Cal cul ated for CzoHz~N502: %, 65.01; %, 7.36; %\, 18.95;
Found: %C, OBarffA: 9N, 7.57; 9%\, 19.09. Exanple 89 Conmpound of Formul a

X~~111 10 1-{2-] ¢ i ¥ utyl 1H

i m dazol[ 4, 5- c][1%?§%“§’!?5§%??| I%Qg?yhfﬁﬁggg%@%ﬁ}ﬂ?%%élp%%%%%2 acid (0.7 g of
57-86% was mb@slptopgu1Hnetcahd>loﬂcﬁ-ajmm4zom,ﬁtll1SJMﬂﬂyadme (%5 ¢,Hi8§ nyudle)t i on was
added t i [ 4, 5-C]

1, 5] napﬁ)t hyr| Lﬂh g’ fdcar gprir'}aet%eag x%?e‘g%_}m&&'%t lréflﬂx flimf orm (10
15 nL). The ﬂaelacnnpmawd undcr wacuRIs tcsnempvcetde majoatytuf thetl 2(-¢nipjex!oh¢mm_e e 30
\Tﬁ“”ég;eg“gr{)etk@m&s&ﬂ%lu%@é@%m ﬂéﬂ%n'éé‘lroi 30&@&@ 'fﬁ%]rggu%gcpﬁ f} @rhﬁ.g@gfpfélpaglsu“ on
stirred at aNttndwnylpmswenﬂ{IHHmda@oMé -d][d183rapghyritlitb4remineswagisblatédhy i t was
diluted wt hﬁﬁ%h&r Qa (50 nm.); washed with sodium carbonate, with 10%
sodi um hydr oxi Wwater, and with brine; dried and concentrated under
vacuum B0 t oPgtByi de 1 19 of a yel low solid. This rraterial was

R T T b i e

i m dazo[ 4, 5-¢J[1; &]ns#\ﬂwpﬁnﬁymmﬁemwwwesedxssmed !yslleﬂ'lan@dli:mm ed for

CZOH2~N503: 6.73; %W\
To 10, pg HprghiforSasidlibml 89 eN b g“é%%rr“%ﬁ%%%“éonpouﬁ%%? ormula |
1, 1- Di r net hyrediugor 1 koyrp The reagtion gniztutevag corpeiyatsd agder gacpym) [Fhe residue was

| m dazojg, 5- Mtéd Eiltﬁ%%é&bfﬂﬁc%ﬂ) nﬁhfﬁﬁn Maﬁ’i‘ﬂaﬁl@@%ﬁa%@mﬁ as N H N ~-N

OO0OTric I or oacet I socyanat e nmo was via a syri nge to

a sol ution ofsoqugy ﬁmnqmdiumﬂmﬂh@ﬂhmélacnmmed)bmﬁlw@]oetanllczwam yl -

i mdazo[ 4,5 |
di chl or onet hgdsg " %ﬁ]ﬁﬂ@g%&%& @gﬁ%@ﬁh%fxe&#@ t(\)/\llé.egmé@l rr wa‘? anbi ent
t enperature fn@thaml hidumL) tedigsolve thesofid.x ThksolubomvasreflR@dscniovnthemethanol de i n

 hanol _ . . . Cent
enper at ur 6 eR SO B Ak RARIb el bt bl ORby BIRNAL et on
was not 2T onpihen eO%Qd onwdilich gelaThegilidagel wasteliiod with 10a20%athdtbanal wi etkylwi t h each
ddit b | L T4 t. ent Th
addi tion bei go.f0 'Ilhg\éﬁgntgv)é]s ﬁ%@%&{‘ﬁé %‘?‘?ﬁf " THiQesitttin gm{eﬁfﬂ Sg%gaﬂfz% €. €

reaction m xture was or onBt hane: wash sodi um
carbonat e, wépmmethanel anéwatebioiprevided)3Scall-Rrethyipropb i dmidaza{48 under vacuum
to provide 10.4 g of a yellow solid. This material was purified by colum
chromat ography (silica gel eluting with gl chl oronmet hane) to provide 8.5 g
of a solid. This solid was recrystalli 780" from tol uene (20 nL) to provide
6.0 g of 1,1-dinmethylethyl N[2-(4-am no-2-butyl-

i mdazo[ 4,5-c][1, 5] naphthyridin-1 20 yl)ethyl]carbanate as ivory crystals,
mp. 118-120C. Anal ysis: Calcul ated for C2oHzeN6Oz: %C, 62.48; %, 7. 34,
O, 21.85; Found: 9%C, 62.31; 9%, 7.23; %\, 22.13. HRVS (El) calcd for
C2aH2gN602 (M+) 384.2273, found 384.2273 -85 0 9 J UL 2002 WD 991 29693
pCTNS98/ 26473 Exanpl e 91 Conpound of Fornula |

LJ;




2- (4- Am no- 2-butyl -1H i m dazo[ 4, 5-c] [1, 5] napht hyri di n-1-yl ) et haneam ;b% NFZZUBZ
N, N/~N\ N~ NH Trifluoroacetic acid (5 m.) was added to a sol uti $L

1, 1-7di rrethyl ethyl N-[2-(4 am no-2-butyl-

i m dazo[ 4, 5- c] WO Bkesapht hyri di n-1-yl ) et hyI]car bamat e (5.7 QPCTIGS9SMETS) |

di chl oronethane ( 10 nmL). The reaction m xture was stirred at anbient
tenperature for 1 hour. The reaction mxture was diluted with

ﬂ' ghl OL f)m%'t hang( 1gsj&p¥1da9ﬁt%mm&tr@dmw&bséudqnwm;w(m&aﬁt&mﬁ) d. T['ﬁ :
ydrochl oric acid extrac S Wi ce ane_an en i
was made basi cAYSH Qﬂﬁ*ﬂﬁfmﬁmﬁﬂﬁ“ﬁ}eﬂz%{e 6}33&1 J{ﬁnﬁgéqg@l% “tgaf?ém

i sol ated by fl%t;[m,@z@%}msmquezhzm provide 3.7 g of 2-(4-am no-2- butyl -

i mdazo[ 4, 5-c][1, 5] naphthyridin-I-yl)ethaneam ne as a white powder, mp.
175-176C. Analysis: Calculated for G sHzoNb: %, 63.36; %, 7.09; 9%\,

29.55; Fouynd: %C, 62.98; 15 %, 6.92; BRdmp¥B9. HRMS (En calcd for C 1
sHzoNb (M+) 284. | 749, found 284. 1748. Ex (132 Conmpound of Formul a |

Nl -[ Z- (4- Ami no- 2-butyl 20 1H i mi da%Bpeeuwsde f“np“““‘a

[ 1, 5] napht hyri di n-1-yl ) et hyl ]@gsbmymg.mz-;hhoﬁy] gy} ~H\ N / ~"1(O-86
09J UI 2002 WO 99n9693 P 8l 2 nder t n at nosphere, acetyl
chloride (SO uL, 0.7 mmole)? ﬁi %WMWH@Y gip '{TLB?'S%S added dr opwi se
to a cooled (ice bath) solution of 2-(4 am no-2- butyI

i mdazo[ 4, S-c][1, 5] napht hyri di n-1-yl)et haneam ne {0.2 g, 0.7 mmol) in

di chl oronet hane (50 nL). After the additlfdn was conplete, the reaction
mxture was 5 allowed to warmto anbi epizxeperature. After 30 minutes thin
| ayer chromat ography indicated that the rdacPi on was conpl ete. The reaction
m xture was washed wi th 10% sodi um h¥&r ox1 dg, water and brine; dried; and
concentrated under vacuumto provide 5 g crude product. This materi al
was purified by colum chromat ography (silica gel eluting with

di chl orongf hane) to provide 0.2 g of a solid. This solid was recrystallized
10 fromacetonitrile (30 nm.) to provide 0.18 g of N -[2-(4-am no-2-butyl -

i mdazo(4,5 c][1, 5] naphthyridin-1-yl)ethyl]acetam de as a white powder,

m p. 228- 230C.  Anal yirmiumGaide Whiay@ehak RideDicdHORNBRLT YR nfefhylRipyHHiH. 6. 79, O,

G 216NB02 (W FrEStE BRIl el b g R e Ea'ﬁaw@%'g@ it pBmR" e For ml 2

I N -(2~4- Am neeactioh Eﬁlx/threﬂds reducbd o0 aPakapgdaratus at 50 psi (3.5 Kg/cm?) hydrogen

1,5 h di 1- ut
e L Y | EreiSare 3 SpiTeL (The f53008 TR T8 GHETSH [ TEmpvegalyst 71 e e | oo

reacted wth 2whdconsentfte®urtder yacuubld The residue was combined with water and sodium
(i dazol 4 5ol {1, Slneplihyei i Lo et haneanne (0.2 g 0, L) 9
i m dazo[ 4, 5c] [ in, 1N mdpdehlos¢ acid sndcharkgat filtsted. -The)fZatdbwhsarvated dtha 8%aoditant €

D R6: bl 3. GBI TH BB RS Wisoied ) G on S eGrySIlAs Bl ¢l g
for C~gH ZIN6O éﬂy@‘l)ac?ﬁé’/nﬁfhiﬂolf Mldc@&f llz'ba%feliamlas difsol¥edlibll. 2002 V\E 99: 29693
PCTNS98116473 e 94 Conpoun or a |l [ -[ 2-(4- Ami no- 2-.bu - | H
T Navola e, o] B R AP RoL And PO AATIOR 26l Py, T pe Fh BB NPA MR D N,
NI \ /~~-NIN Nwmlmcmﬁﬁcmﬂmk]mmdomnmhﬁVgamm and the

| oh b hi mol
Y Caam no. 2. irege i vt Fom gt by in YRR QPR OE T e e (0. 2
g, 0.7 mTDI) tQ-ﬂéﬁﬂp@ﬁy@]ﬂ-lﬂldﬁowﬁ-ci[i-SIrﬂphﬂiEiri’clﬁr Larfink ¥é a dotid, m.p. 231-

i mdazo[ 4 ] hth n- 1- y e am d s a
whi to 10 BondbriiFn AR Cesbleed Kok YLD L8 L o N IRSBSRER:

66. 98; 9%, 7 662.998H,2717430N, Enisgid: %C, 66.72; %1, 7.57; 9N, 21.48. HRMVS
(El') calcd for Cz2H30N6O (M+) 394. 2481 found 394.2475. Exanple 95 15
Compound of Formula I N -[2-(4-am no-2-butyl-1H i m dazo[ 4, 5-c]

[ 1, 5] napht byridin-1-yl)ethyl] 3,5-di-(1,1-dinetbyl etbyl)-4-hydroxybenzam de
~2 N N/~ ~N NNH _88_

-32-



0 9 JUL 2002 WD 99A9693 PGI/ US98I 26473 Using the general nethod of Exarﬁr;rg
92, 3,5di-(l,ldinmethylethyl)-4 hydroxybenzoyl chloride (0.47 g, 1.7

was reacted with

2- (4- ami no- 2- bwowbrM mi dazo[ 4, 5-c] [ 1, 5] napht hyri di n- 1-y| ) R4 Re (0.5
g, 1.7 mmol) to provide 0.5 g of N -[2-(4-am no-2-butyl-1H :

i mdazo[ 4, S-c][1, 5] naphthyridin-1-yl)ethyl]-3,5-di-(1, 1di met hyl et hyl) - 4- hyd
roxybenzam de as a white powder) mp. 248-250C. Analysis: Calculated for
C301' ~40N6~2 9%C, 69.74; %1, 7.80; 9N, _16.27; Found: %C, 69.65 %, 7.69; 9%N)
16.42. HRVB (EI) calcd for C3~pN6QZ (r\‘/‘rli‘)"“B'fé.lszlz found 516. 3226 Exanple 96
10 Conpound of Forrmula | N -[2- (4cémpsund 3f Fosinyla-XIH

Hycr ocnl of i de. NI IR mechpibrapyf e freeont s el ot APCHIE Rt g

Exanpl e 92, hydr ocAraalydy kmeint of 3%l platifinilorgcartidn #ad sddedn 9 sudgensioeafN’e@- Wi t h

2- (4-am no- 2- bu -1H.0im da 4. 5- hthyr.i di.n- t haneam ne (0.2
0.0 7 im0l ). Do HERR AT SR APRR S e et LERERISER | onc o
a silica gel ctHaheI300mnL)e The fedctivhnintixtdiechts pedacedionarParrappdratiissit 50 pdi €15 15%

met hanol / di ghl ory han rqyvide 0.2 of a solid. This solid was
ecrystal i zed B pien i gl Ho ftretor mityfe R S e p8 Smlay T 11

i m dazo[ 4, 5- c]1h filifafapdstchydehtitet uhdar vaQiuhimb proile 3¢ b aeiHypispyhreanioltf1, s-

hydr ochl qr.i de jte. er.. mp. 183-185C. Analysis: Calculated for
CZ4H28N6 E’HCl :“?ﬁ/é?“a\é\gb%lﬂ‘ﬁ%ﬁ‘w a%af‘- 18.55; Found: 9%, 63.68; %H, 6.43;
%N, 18.55. -89 PTRe oil Whd coéi&PwitCacetidSitR (360IMB), WeleSDEMGRIRE2. Exdypy ¢ 97
Compound of Formyla | N:[.2-(4- Amino-2:butyl -1 . .

i mi dazo[ 4, 5- c]‘T‘Pn‘,%lgﬁ‘?ﬁaéﬁﬂ‘?JSfPﬁgﬁ‘i‘ﬁ?s'il}‘W Sn&?ngg:é/]as helaited at reflux overnight. The reaction |

5- oxot et r ahy d mixref was aomcantoavedami ehevaduiih. Nhe bésulting\rebitite wdd taken uinO A sol uti on
of (S)-(+)-5-0x0:2-tetrahydraof urancarbhoxyl i Ci 0.23 1.7 le in
anhydrous dic f#cgll(’m%ﬁ’e‘%(s% ‘Y{{_h)s°€b§'§‘l%§ﬁ%’\ﬂ’§°’§88‘g%‘&{ gxagxeggpaplif%%&m

2- (4- am neé- 2 leohoghtratéd inderdaamin! , The eds{dhe Yhspapilfitd ysingiflash dhrytegraphydsilicane (0. 5
g, 1.7 nmmol) in 10.anhyd s_di chl.or.omet hane (1 . . The reacti m xture
was stirred atgela?:pmx%qu é‘gr%“é?’giﬂa&?}em Fﬁﬁg?ﬁq‘%a‘ﬂ%t 88° 151?-1%“? Hrgﬁucéw%q) n of
1-[ 3- (di met hoxfyarer nangyregaydtdry Bigh pérfdrmande diduid chrdmatogeplnodhbtimgivdth 200. 37 g, 1.9
mrol ) in anhydrous di chl oronet hane (50 n wgs added opyi se. reaction
m xture was str?e;aﬁjme’%l "é(fi an (‘lme%ﬁian a‘é’ mé'%‘%tzur“}ey ‘\3'32%‘%?9’3 ’°P§§?d‘9ﬁ$en“°ﬂ‘ﬁ’? ered to
renmove sol i ds.alilttidazé[4)5ta)HiSdnapbtbyridiret e d solid, oep. WB2- 18420 YAR8ys o alentatey throxi de
and then,with bri . i 8d.,. Q { to eV uwmyt rovi de
and Chen gt L ity ol ARSI RASERLERUES AMSE BRI T oV U
(silica gel eluting with dichloronethane) followed by recrystallization
fromacetonitrile to provide 0.1 g of N-[2-(4-am no-2-butyl-1H .
i mdazo[ 4, 5-c][1, 5] napht hyri di n-1-yl) et hyl]-5o0xot etrahydro-2-furancarboxam
de as a white powder, mp. 153-154C. Analysis: 20 Cal cul ated for CZOHZaNsOs
%C, 60.59; %, 6.10; 9N, 21.19; Found: %, 60.34; %, 6.14; 9%\, 21.13. HRMVS
(El') calcd for CZOH 4N6G3 (M) 396. 1909 found 396.1905 -90 0 9 JUL ?~-~2
PGTNS98I z6473 WO 991 19693 Exanpl e 98 Conpound of Formul a |

N -[2-(4- Am no- 2-butyl -1H i m dazo[ 4, 5-c] [ 1, 5] napht hyridin-1-yl)ethyl] 5

2- (3- hydr oxyphenyl )acetamde NH2Z NN NI \ /~ ~NHN~ NOH O~ 1 Using the
general nethod of Exanple 97 3-hydroxyphenyl acetic acid (0.26 g, 1.7

nmol e) was reacted with 2-(4-am no-2-butyl-1H

i m dazo[ 4, 5-c] [ 1, 5] napht hyri di n-1yl ) et haneamne (0.5 g, 1.7 mmol) to
provide 0.13 g of N -[2-(4-am no-2-butyl-1H 10

i mdazo[ 4, 5-c][1, 5]napht hyridin-1-yl)ethyl]-2-(3-hydroxyphenyl)acetam de as
a white powder, mp. 208-210C. Analysis: Calculated for Cz3Hz6N6Oz: %C,
66.01; 9%, 6.26; 9%\, 20.08; Found: %, 65.63; %, 6.11; %\, 20.30. HRVS (En
calcd for Cz3HzsNsOz (M) 418.2117 found 418.2109. 15 Exanple 99 Conpound
of Formula | N-[2-(4-Am no-2-butyl-1H im dazo[ 4, 5-c]

[ 1, 5] napht hyri di n-1-yl ) et hyl ] 6- hydr oxy- 2- pyri di necarboxam de NH2 Ni N I \
/I~NHI ~N"NOH O 20 Using the general_gyethod of Exanple 97

6- hydroxypicolinic acid (0.24 g, 1.7 mmole) was reacted with

2- (4-am no-2-butyl-1H i m dazo[ 4, 5-c][ 1, 5] naphthyridin-1 -91

| e
UL 2002




0 S ~u~ zooz WD 991 19693 PGINS98| 26473 yl ) et haneamine (0.5 g, 1.7 mmol) to
provi dg, 0. 15 g of 09 JuL 2002
N-{ 2- (4- am no- 2- butyl - 1H m dazo[ 4, 5-c] [ 1, 5] napht hyri di n-1-yl ) et hyl J- 6= Hygro
Xy-2-pyri di necHO992%9 de as a white powder, mp. 258-260C DGTAIS§S6473

Cal cul ated for CZ~H23N7Q2 + % CH3CN:. %) 62.03; %, 5.80; %\, 24.66;

Found: %C, 61.87; %, S.70; 9%\, 24.60. Exanple 100 Conpound of Formnula I

N -[2-(4-Amino-2-butyl-1H i m dazo[ 4, 5-c][|, 5] napbt hyridin-1-yi)ethyl]
3,7-dinmethyl -6-octenamide NH2Z Ni N/~ =N ~H N N 10 Usi ng the general nethod
of Exanple 97 citronellic acid (0.3 g,E¥™pleddol e) was reacted with

2- (4-am no-2-butyl -1H i m dazo[ 4, 5- Cbthpoubd 6eFRtiMTI di n- 1-yl ) et haneam ne (0.5

g, 1.7 mol) to proyid 5 f N -[2-(4-amn no-2-butyl- .
T dagol 4501 [ 3, o) FABRER R prob- L daa s B A Bt amin: e as a
white whispy solid, mp. 15 163-164C. Analysis: Calculated for G sH36N6O
%C, 68.77; 9%, 8.31; 9N, 19.25; Found: %, 68.84; %, 8.14; %\, 19.58. HRVS
(En cal cd for CZSH36N60 (M) 436.29%6: found 436.2952. -92 0 9 J Ul 2002
WD 99/ 29693 PC fNS98126473 Exanpl e 1 onpound of Formula |
1, 1-Di net hyl et hyl N[ 1- ({(2- (4- Anitho- - Byt yL< 1H i ni dazo[ 4, 5- c]
[ 1, 5] napht hyridi n-1-yl)ethyl]am g onyT ) - 3- net hyl but-yl ) carbamate NH2 Ni
NO/ NIT~HHNO\ NNOUsin eneral nmethod of Exanple 97

e) reacted with

N-t-BOC-L-leucine (0.41 g, 1.7
2-{4-am no-2-butyl -1H i m dazo[ 4, 5-c] [ 1, 8] napht hyri di n- 1yl ) et haneam ne (0.5
g, 1.7 mmol) to provide 0.5 g of 1,1-dinethylethyl N[ 1-( { [2-(4 10
am no- 2- butyl - 1H
i mdazo[ 4,5-c][1, 5] nhapht hyridin-1-yl)ethyl]am car bonyl ) -
ot hy but Y] oat bandRBRaPosRns ©5d Bl amipns sRSE 5% BIHE DR 1 cd f or
|C::z6l i I39NI~O§ ((I\‘ttamz yj&ipﬁ)llllst-éd‘m&{w{lﬁ%ﬁﬁWQA,SWEM@htEﬁ?diﬁ&iO.@wneuﬁﬁble)fin
ormul a - (2- (4~ no- 2- - . .
i mi dazo[ 495- ¢] T%'?@T‘H‘gbﬂlszr(%ﬁ&1f‘§7|f7581‘1‘}§ mixtyre was heatedl atreflpx for 2 hours thed e NH2
Ni y ~ E4\ g yg&%n&enﬁ@ted\ln@erlva&mﬁ e ehyveaidaydf thd- 1,2-dichlbdbénZemenThe redidheivyd - 1H
i m dazo[ 4, . o
c] [ 1, 5] napht hySyreed §ith hoxanes then tekemun dg dchioramethsneand fltered Bireeh ¢ layPieinat e
ﬁ, 0. 35dg, 0.7 rsmhgelwa"ﬁe ?ﬁcﬁ)g'enggk etdtédingial}y h;ﬂlddiomgdgﬁkihméa? i;gréogrgﬂxertu} ag?16473
eated on a steam hat or, = . L1
30 nutes. THECHRSTesR S e Yith e mahms) i ot g o epetar 2 PEOREE: rmae
]E)alsi C witis 139{3@@_ 'm-Nmpmjgﬁmgp}i{igﬁ-lm?ﬁﬂaké[ng-@[Zgsqxiaphﬁnmcﬁ;;waanl ihéls a | at ed by
iltration an ri e 0. . N -] 2-(4- 0-.2- -
1 dagol 4 soc1 [ sifeReRb R py SR ehy ek SRR o e as a
white solid, na]{,06kphth@Eididviadnyise was thleeh ap irhetbardob(l 5 mIQzcohiBinsld @ith%C, 63. 2|7; .
ouH, 7.86; %N, 24.66: .Found. %C .62 .27 % .67, IN (7. HR n calc
for Cz~H3~N~0 yéfpfﬁ%ci?c‘fgée“ﬁoﬁﬁﬁ%ﬁ?%ﬁ??azgéwuéf‘ffégmt‘fo%'&ﬂ?wﬁ‘%& For mul a
I 10 N[ 2-(4- AmasmemdveBuhder vdchim. The residue was combined with water and 10% hydrochloric
: ?edégobéoﬁ-gcz ied’ tglé‘l@%gc{dmin%% ﬁio nfe(])v¥a¥ :géugr:?ﬁ%/cléi]\g@q-o% SO. iMy&r%ifdg.oﬁ?ezrgéﬁ%%r boxam
3, 5-di net hyl i spredpitateovas-isoiatdddy filtration andidrie®. Phe rgsulting Aolihwasapflwad i eact ed

ith 2-(4-am no;2-b | -l H imdazol 4,5 15 .
O] 11, 8] napht hyPIgThRY yoiae RERIRRR i rrighe apd e prochioyes sy si B maeE 23 g of
N-[ 2- (4am no- 2eubuidet arldvgon atmosphere to provide 0.25 g of 2-butyl-1-(2-methylpropyl)-/H-

i mdazo[4,5-¢c][1,5 p ridin-1-yl)ethyl]-3, 5-di | 541 soxazol ecar boxam
i de as a whi te&%%ggsrc%h%ap%égy%@é@?m ?‘}‘é’g@.e’ %ﬁﬁ%@e‘ﬁ &5 Y5 HzsN~~z:
%, 61.9@5 %, Clculdled RANC)HANOS Y2 FU T, 68666; %GH, B29; %082355] Found4%.C,46.888. HRMVS
(El') calcd for, ﬁg%@;‘ %I\/Hr) 407. 2069 found 407.2068 20 -94 09 J UL
2002 WD 99/ 79693" 48473 Exanpl e 104 Conpound of Formnula I

N -[2-(4- Am no-2-butyl-6,7,8,9-tetrahydro-|1 H i mdazo[ 4, 5-c)

[ 1, 5] napht hyridin-1-yl)ethyl]-3,5-di-(1, 1-di net hyl et hyl ) - 4- hydr oxybenzam de
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NH2 N~ I NH H5 A solution of N~-[2-(4-am no-2-butyl-1H

i ni dazo[ 4, 5-¢] [ 1, 5] napht hyri di n- 1yl ) et hyl ] - 3, 5-di - ( 09 JuL 1002
1, 1- di et hyl et hyl ) - 4- hydr oxyb enzamide (0.1 g, 0.19 mmol) in

trifluoroaceti owvesizge9§ 15 nl) and pl ati num oxide (0.1 g) weper/usssbéared and
hydr ogenat ed overni ght on a Parr apparatus. The reaction m xture was
filtered to renove the catalyst. 10 The filtrate was concentrated under
vacuum The residue was dissolved in dEﬁﬂpﬁJ met hane. The di chl or onet hane

sol ution was washed twi ce with 10% sodi um roxide and with brine) dried
and then concentrated under vacuunC?@P%mévf%FnBﬁa%e product. This materi al
was purified by chromat OgrQ%ﬁé,ﬁﬁbﬂ&rﬂyk%—ﬂ@f&ﬁﬁyiﬁﬁﬂl}' n

di chl oronet hane. The resulting oil was triturated wWth acetonitrile to
provide 0.05 g of N~ 15 [Qﬂgmi%[ﬂétiﬂ@dﬂ?ﬁt‘wr*ﬁ,‘%‘??@'&rahydr o- 1H

i m dazo[ 4,55-c] [ 1, 5] napht hyri din-1-yl)ethyl]

3,5-di-(1, 1-di net hyl et hyl ) - 4- hydr oxybenzam de as a white powder, mp.
208-210C. Analysis: Calculated for C3 aNeQ2 + 0.1 CF3C02H 9%C, 68.17; 9%,
8.35; 9\, 15.79; Found: %C, 68.48; B9, %\, 16.08. - 95 0 9 Ju
2002 WD 99/ 79693 pCT/ U~98I1 26473 Exa nd of Formula |

N -[4-(4- Am no-2-butyl -1H i m daz : N[ 1, 5] naphthyridin-1-yl)butyl] 5
5-(1, 3-di met hyl -2, 6-o0x0-2, 3,6, 7-tetirablydrQ-1 H purinyl)pentam de NHz N, N |
~NH~~ NN ~N O O NO 4-(4- Am no- 2-
i m dazo[ 4, 5-c] [ 1, 5] napht hyri di n-1-yl ) but aneam ne (0.2 Qg))

5-(1, 3-di net hyl - 2, 6- oxo-2, 3,6, 7-tetrahydr o- 1H puri nyl ~entanoi c acid (0.18
g) and dichl oronmet hane (100 nmL.) were conbined and stirred at amnbi ent

f i . . ] .
1S TBE( B et hyl am nd) FHOSRopletmh O Hsddide 1Ionald M@ and ¢ he

reacti on m xt Umethyipfp§l)-iI Hiidilagd[4,521]1 Shfapltdel-Abtine (£ 05, 62 hfklefin The
reacti on was fthered,tpécﬂégh 3\ ol umm, of sili caﬁgel and _eluted with 10%
met hanol 1% di EWPEPRAGHE ) Lhsregrtiop maxtyre syas fgduqed op 4 Parapparagusynder) - N
im daZﬁ[ g, 5- i]l_f(ﬂ-psli_)]m l%ﬁ;xh’})mb&b%@'plesﬁiré.%gk%ﬁi%éix%ﬁgﬁﬁlﬁr&&tgr&toﬁégf}m2l, 3, 667
-t etrahydr o- ri entam de, m . 5- : nal ysi s: cul ate
for . Oy0LBgN-p R Ths(ileete Way ongenibd yde: iaauuy The sEde P Lomghegiiog
6.66;, %\, 24. 3Rater, &@lium bic&tbehlale and 0% VAR hd&lde. PEINSHR/ réddered mdpififiel 106
Conpound of Fornula | N -[4:(4-Am no-2-butyl -1H im dazo[4, 5 C
5 By napht hyr | BRBRreveghe htse ik PRANTIASse Sop sHiomaberaaly RTEi TOT0 thfere \ -
N1 ~N CAN | /(X88\gsiongsiinh phaspiinte, alonobakiboldeood oftsuditm hedrbxids 1 L of
6- nor phol i noni cotini¢c acid (0.1 | eacted w .t
o (e b no- o bitgpefhaRhtmbvpa ety 7 B RbR CR EP eani ne (0.2
g, 8 64[ mol % [ﬁﬁd&bmﬂ-ﬂﬁ,ﬂihapb&yﬁdinaiﬁm&nﬂwﬁme as ;I‘sblid, m.p. 81-84°C.
i m dazo[ 4, 5¢ Sl.napht hyrd dj n- 1-yl ) hut yL1 - 6- : [ i.COt | nam as a
white solid) n&b‘?‘llgﬁf E’b n?%‘]e’gjﬁ *ﬁ&l&éé%ﬁ“@@ﬂéﬂvg%gﬁ%& @gﬁgg/b
63.39; %, 6. 9%H, 9M5; B, 2063, Found: %C, 63.69; %, 6.95; %\, 21.52. Exanple
107 Conpoynd of Forraula | 15 N -[4-(4-Am no-2-butyl -1H
i mdazo[ 4,5-c][ 1, 5] napht hyri di n-1-yl)butyl]6-quinolinecarboxam de NH2 Ni N
Il \ N( ~N~~ NI O\ N _\ Using theEgamgdetdd net hod of Exanple 105
6- qui nol i necarboxylic acid (0.11 64 acted with
4- (4-am no- 2-butyl - 1H i m dazo| 4, SQ%TRWW%%ml n-1 -97 09 J UL
2002 WO 99/ 19693 PCT/ USOB(5sMéih3)-1H-tetrazol-1-yl)pyridine-4-carboxylic acid
3-Aminopyridine-4-carboxylic acid (50.0 g, 0.36 mol) was suspended in acetic
25 anhydride (250 mL) then heated at reflux for 2 hours. The reaction mixture was

concentrated under vacuum. The solid residue was slurried with heptane then

concentrated under vacuum. The resulting solid was covered with acetic acid (300 mL),
then sodium azide (23.5 g, 0.36 mol) was added. The reaction exothermed to 50°C. The
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yl ) butaneam ne (0.2 g, 0.64 mvol) to provide N -[4-(4-am no-2-butyl -@§JuL 2002
i m dazo[ 4, 5¢][ 1, 5] napht hyri di n-1-yl ) butyl]-6-qui nolinecarboxam de as a

white solid, mp. 190-191C. Analysis: Calculated for Cz~HZ9N~0 +' /. H20: 9%C,
68.70; %, 6.30p9%R469320. 77; Found: %C, 68.54; %1, 6.21; %\ PcasHkésBxanpl e
108 Conpound of Formula I N -[4-(4-Am no-2-butyl -1H :

i m dazo[ 4, 5-c][1, 5] napht hyri din-1-yl)butyl]

2- (4-hyd s t Ni N |
~N(| Hym[oxy Sreﬂgt,mxh?r awau%wz? fiygshyﬁraﬁbieeﬂtggx{;?éﬂtgx‘ewgﬁ%ﬁ@ E@%ﬁagff&e i

2- (4- hydr oxy- avmqoh;qibzfétr@yonﬂ@nalpmr«v meghandl andifiktgred. éla\stspltdmldeﬁsqlmdlz g,

64 mmol ) was rﬁ‘?@% Q6idth b 1&4 'ﬁi@sfflﬁﬁ&: Wiith¥dtedldd a steam bath for 30 minutes,
i m dazo[ 4, 5- c] napht hyri di n-1-yl ) but aneani ne (0.2 0. 64 mmpl to

provide 0.06 ¢ loyed\tocpol tg gnlapnt fesuppiagiye then nepfralized with 6N h%drochlonc acid.

i m dazo[ 445- C]rgsklt%'ﬂ?dé{ﬁtﬁw Waﬁis&a&d lﬂ/ fitidtion], vashed ¢itlk Sater and dried to prov1de
hydr oxy- 5- nmet & -2-0x0-1, 2- ro- -Syr i m di nyl ) acet am de as solid, mp.

242-244C. -98 6458 ef 3J(5tm1thMHz¢eW19w @eﬁsﬂhs%wzeﬂ?smaﬁwﬁv"ewsg
Conmpound of Fqﬁwla jls%(dg&n{pgs,m%no 2-butyl -1H i m dazo[ 4, 5-c]

[1 5] napht hyridin y|)bu yl] pyri m di nyl sul fanyl )acetam de NH2 N, N
NNViIi N~N-~1i "SN5 Usmgthe general nmet hod of Exanple 105
(2-pyrimdinylthio)acetic acid (0.11 ggxbhie¥0l) was reacted with

4- (4-am no-2-butyl -1H i m dazo[ 4, 5- c][l 5] napht h%(]}_ltdl n- 1yl ) but aneam ne (0. 2
g, 0.64 rfol) to provide N -[4-(4Campewpd of Fammyla XIXH i i dazo[ 4,5 10
cl 11, SLnaphthyri di n. 1- ool rabiianot ik anlel aebogngt o de as o
Whl te solid, mp. 156-160C ) ound Formul a |
- [ 4- (4- Ani no- 2- balgxpthylfgqnprmda glfg\yhacStg&P6 mL) was added to a suspension of 3-(5-
[1 5] napht hyr Ixﬂetﬂyl-’lmtdemuw&i)gyr{dﬁmmzdawayh&%quwg))lﬁtaﬂhlamn%ahk@omw ~ N ~N

~ N~ N~/ Usi ng the general  nethod

(4-pyri dyI t hi o%fd’%ﬂcf“?,“ ‘88‘?"63 Ve Si'![.”‘bat a@klemfsmye%\@ °F€H’ER@B°W‘FH°“ six times

4- (4- am nG- 2- byfywatddtso0thOR aRédover ﬁlénlsnﬂ B fabdandicehdentiateundérvastiuan ean ne
(0.2 g, 0.64 mml) .to prowde 0.1 go -[4-(4 am no-2-butyl -1H -99 09
J UL 2002 WO ’ggpgg@gyapmmmahyl acetate/hexanes to provide 40 g of ethyl 3-(5-

i m dazol[ 4, 5- C]rhéthﬁl]@ﬁt@@izhﬂﬂy ims;al dabékythtk nda §dfigPyr i dyl sul fanyl) acet am de
as a solid, mp. 127.5-129C anple 111 5 Conpound of Fornula |
4-(4-amno-1H i mdazo[4 5-c][ 1, 5] napht hyri di n-1- yI)butaneam ne NH2 Ni N~
~Ni N ~~ NH2 Part A 10 Tri et hyl orthofgiasmﬂs(z m., 16.6 mml) was added
to a sol ul(gl on of 1, 1di net hyl et hy

N-{4-[ (3-4ni no[ 1, 5] napht hyri di n- 4(%?P’P8‘fﬁdr?(§f?}'ﬂt“§/q)f%arbarrate (5.0 g, 15.1

mmol) in toluene ( 150 m) Temlﬁlegqqllgqhmﬂ,yhﬁa{.gm Widratef | ux overni ght

w th et hanol being_coll ect h ] Xture was
heated at refl ux 19 Jptasgipm, g‘?’i‘é"dﬁ&? Sbwﬁifghgtaﬁ&“’ftﬁfér?]: ‘?‘V & ﬁ%ﬂﬂ onic acid

(1.4 9, 7.5 mmﬁazoma:yngdﬂﬁﬁ d4odqaebokiete tzssg)w&meﬂamfmammf(twmn) aner ni ght. A
dar k orange/ br ovvn oi |, had %}[ﬂ“{ﬁg The tol uene supernatant was decant ed of f

and concent r at EeFIOR BEFUS X2}, 1q,5ti5, 8% agpbiept tpmpergtureovermght ther pauzedintp

_Na[ 4- _(fl_H 23m dawd4 di'iﬁ&aﬁ:}tgc]acﬁl] ngl’b‘sllﬂﬁﬁg }d’btﬁp] 1ﬂat1e)’v{/£sb§ﬂdéleh(llﬁdsmb ittewatdr¥ad Oi | T\r/]vas
ldentiflea as 4: I m - , thyridin y ut aneam ne. IS
mat eri al was r‘t‘:’h"gt‘%ﬂp\"/&i? %%L ?ftﬂ?#@{"t&r?' éﬂﬁ&“ﬂg%byﬁaﬂéﬁ%thé{d‘g% a5 p 8l ®@-Pay
gdqid ti OF?ll 51 ﬁﬂﬁ%ﬁ?d(cﬁ&mﬁoﬁﬁé&yhﬁﬂbgi% Qitchidted ngcsﬂsto. fﬁ? 46.83; °/|°H 3.44;

i m dazo[ 4, 5-¢c t i di n-1- t amat e e two |ots were
conbi ned and cé‘ﬁ' ?‘L&a’lgﬂ“’{%& é&\%%\ﬁ §t4§ %Hpgfé 'B 3- Chl or oper benzoi c acid
(1.86 g of 60% was added in small portlons to a solution of the materi al
fromPart Ain chloroform (25 nmL). The reaction was naintai ned at 25

anbi ent tenperature overnight and then it was diluted with 5% sodi um
carbonate solution. The |layers were separated. The organic |ayer was

concentrated under vacuum The residue was slurried with hot nethyl
acetate, cooled and then filtered to provide 2.0 g of 1 -100 0 9 JUL 2002
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WO 991 29693 PCTNS98/ 26473 {4-[ (1, 1-di net hyl et hyl car bonyl ) am no] butyl } BHyL 2002
i m dazo|[ 4,5-c][1, 5] napht hyri di ne-5N- oxide. Part C Tosyl chloride (0. 84’ g,
3.87 mmol) was slowy added in small portions to a 5 solution of the
material fromwany29®3(1.2 g, 3.37 mol) in dichloronethane PCXUSIRF473 After 4
hours an additional 100 ng of tosyl chloride was added to drive the
reaction to conpletion. The reaction was quenched with concentrated

anmoni um hydroxide (5 nL) and water (10 nL) and stirred at anbient
tenperature over the weekend. The layers were separated. The organic |ayer
was concentrated under vacuumto pr ovif¥ampledZn solid. This 10 solid was
slurried in hot nethyl acetate, CQpfRnPoFoidakixitered to provide 0.9 g of

1, 1-di met hyl et hyl N-[4-(4-am no-1H i m dazo 1, 5] napht hyridin-1
yl )butyl ] carbanate. Part D ﬁrQﬁletﬁ'@l@Plltsréllsﬂd!ﬁHW"‘*?%m Part Cand 1 N

hydrochl ogic acid §3gs eiks)on\/@%en%m@@lm 7%apﬁtﬁ§rlda’t¥5-@ﬂ(t3'5| g)tu_tr_%esﬁlﬁ)’cﬁﬁ

chr omat ogr aphy i ndi cat ed hat the reaction was conp m xt ure was

adj usted to piaxychlogde HSG“IN veas bpate 2t Of CoR %@WH@%‘"’@%@W’P%@"%‘V%l pi tate was

i sol ated by f 'cbﬁcreﬁt}dtéarhna& vBéuQ}H A% Qes%ugw@( potred4nté ite Rk%tel chhloromethane was
i mdazo[ 4, 5c][1,5] napht hyri di n-1-yl)but aneam ne as a )J[l_el I ow sol i d,

m p. 161- 163Caddaddellowsd by theaddition °f40%5°?d‘69 hygrgxidg fpyncutr @P@ hejproduehres wo
991 29693 PCTNGa@ikidk frdo BeRIoRInRthhie ﬁemminéaiané:ﬁzwaas arated dried over

N -[4-(4- Am no- 2-butyl -1H i m dazo[ 4, 5-¢ 1, 5] napht byr.i 1-yl)butyl] 4-{
[ 2- (di medlBy| arfagagsiuhalipte tf(ﬂpﬁ@mmwtmmva%@wzamoa@e fmf N~~Ni N~~N

Part A NO Und%Blo?otéiia%l@[@%%Aﬂtm%?ﬁ(ﬁn%%@bﬂhd aﬁgnmmb rAsamgd@ CaitQlafth Of 3
Min ether) 10 15 was waasgrlnge over ‘a period 0O mnutes to a

sol ution of ndemHyslediNey % 4583z Gk £90; AN, 3#-05; Found: hA680; Yk 246:%6Nr e was

all owed to stigggkor an additional 10 m nutes and then it was quenched by
the addition of 1 Mhydrochloric acid (125 nL). The reaction m xture was
extracted with diethyl ether (2 X 200 nL). The conbi ned extracts were
washed witsh brine, dried over nagnesi Lmaﬁ,Pieflate filtered and then
concentrated under vacuumto provide | ow oil. This material was
purified by flash chromatography °§PH°F’E%° f&ermuls XXilhg with 6:1 hexanes: et hyl

acetate) to provide 6N&(z;minyimmtetﬂuﬁmanxmbﬂnsyﬂ.a.bmme as a clear
oil, Under a nitrogen atnosphere suspensi_on 8& ) uenesulfonl c acid

monohydrate 20 25 (Syspengion Qfé W‘?‘Wﬂ@cﬂ ‘ﬂ@n@m’@? ye (79 8) Pdspbutylagyine
reflux. Water ({od mDlwasiRste®airdfRk tf6rdevoral enolD@ aTheSbaRfibn inixdtle wmnls@&tubd\g

mant|l e was renoyed. To t rm m ture added a sol ution of t hyl
4-(a- hydﬂﬁxybémgnv?%@wzfaf&m@sew enjip | 9’°5‘ﬁ'g‘ ReADREVHRY MAEHARYY ani ne
(2“9 m_],c 28 rrrmbr)magaesaumdlmaféahenaaaml ﬂﬁ'zgélfuﬁdéﬂ VdEiiseh, ﬁiangesmuxw fbcM@Slhb@lat gg hat
reflux for es and then a]lowed tq coqgl to anbient t ture. e
reaction nixt Lﬁné“ ‘Rki;{‘é’“ﬁ)'ﬁrgf"ctal"‘lﬁ‘f’éﬁl ‘B@t‘\’ﬁééﬁ‘“&f‘@%ﬁﬁn@ﬁf fed
aqueous sodi urmmr&awmﬂ@rﬁed by ﬂ@hamumwgrabmﬁncavgaselhta@wﬁm dﬂﬁ@oﬁm@@ | ayer

was extract ed t 9693 PGI/ US98I 16473
addi ti onal Y?a?eé%‘wﬁ‘l% Wema?ﬁé“‘&h?r% é‘a"\/gf‘b‘iﬁlﬁwpﬁ thanes There dri ed

and then monc@%ﬁatsedmlﬂmweimumgmaﬁhel WS totbentrara topiovidé Wby fl ash

chr omat ogr aphy |I|c ti % _then 10% net ha

di chl or onet harf® 396%@5%7"3& i%ﬁ“glwi‘gﬁé‘?‘ﬁ p-amine as 2 soud; m. B%‘Zilgc

4[ a- { 2- N, N- di naiahsisaalanaédfoxg),HANZYAC, Tom00RHes .85 %Ncaalsern*ma %C)59.35; N
Sodiun1hydrox;2ﬁ0£ éﬁ L was added to a solution of nethyl 4- [a (2 N, N
di met hyl am no é%ﬁ’ gb@fbenzoate {0.53 g, 1.7 mml) in nethanol (10 ni).
The solution was heated at reflux for 1 hour, allowed to cool to anbient
tenperature and then neutralized (pH 5-6) mﬁth 1 N hydrochloric acid (2.54
m.). The m xture was concentrated under vacuum (bath at 45C). The resulting
resi due was extracted into a mxture of 10 dichl oronethane (15 nL) and

met hanol (3 nL). The extract was filtered and the filtrate was concentrated
under vacuumto provide a viscous residue. Trituration with several
portions of diethyl ether provided 0.39 g of 4-[a-(2-N,N

di et hyl am noet hoxy) benzyl ] benzoi c acid gﬁ,a white powder. Part B I5

4- (4- Am no- 2- butyl - 1Hi m dazo[ 4, 5-c] [ | , SITfapht hyri di n- 1-yl ) but aneam ne
(0.130 g, 0.4175 mml) and 4-[a-(2-N,N—d|nethylanlnoethoxy)benzyl]ben20|c
acid (0.125 g, 0.4175 mmol) were conbined in dichl onmet hane (150 ni) and
stirred at anbient tenperature until a clear solution was obtained.
1-[ 3- (D et hyl am no~ropy) - 3 et hyl car bodi i m de hydrochl oride (0.088 g, 0.46
nmol ) was added and the reaction was 20 mai ntai ned at anbient tenperature
for 2 days. The volune of dichl onmet hane was reduced and the concentrate
was purified by flash chronmatography (silica gel. eluting wth 10@6nethano|
|n dlchloronethane) to prOV|de 0 085 g of NI-[4 (4 anlno 2 but yl -



Compound of Formula | N -[4-(4-Am no-2-butyl-1H i m dazol[ 4, 5-c] []g JuL 2002
[1,5)aapht hyridl n-1-yl)butyl] 4-benzoyl benzamde ~2 NN N ~N H ~~ N O Usi ng
the general nethod of Exanple 112 Part B, 4- benzoyl benzoic acid (72 ng,
0. 32 nmol e) wasva®aeded W th 4-(4-am no- 2-butyl - PCT/US98/26473
i mdazo[ 4, 5-c][1, 5] napht hyri di n- 1yl ) but aneam ne (100 ng, 0.32 nmmol) to
provide 30 ng of N -[4-(4-am no-2-butyl-
i mdazo[ 4, 5-c] [ 1, 5] napht hyrl din-1-yl ) bg &*},ﬂleﬂgbenzoyl bcnzam de as a white
soI id. Mass 10 spec (M + 521. 31) e 114 Corrpound of Formula I

- [ 4- (4- Ani no- 2- but yI - lH i mi dazof mmqorgﬂs]ﬂﬁ HHhyridin-1-yl)ethyl] 15

(5-methyl -2, 4-di ON&i- i nvaét?azlor 54 Aphthh@hEAmmeNH2 N, N O
~NHN~ N ~~. ~ ( t%‘ﬂ‘o m he ger?g%a mmc':]tll i‘d g‘? Exarrplg 112 Part

t hyni ne- 1- acet i cN’&?ﬁ"G'a(@LSE“ “‘SG’f?WFRﬂdSS %§°1P‘é%{b"tfé‘ﬁ

2
B,
4-(4-am nog 2-b I a,rhe@ma,a 200
rrg( 0.70 %ml)%g&pygvﬁgg%%m ¢hﬁﬂm§ha&®&mé(20b%8bﬁxﬂrﬂ$ -104 ’ ( 9 J
U

{9&2 4- am no- 2
| 2002 WO 99baxsertiopnistugs aiayhoated on ;s pth for.aboyt an hour Ynen concentrated

1, 5] napht hyr i digifed vaéhulri! ive desidire(wars i;a&rbd/ﬁmacélwsia%@mbré’suﬁmén{mﬁfewdr 0- 1pyri
md| nyl)acetam de as a. white solid, mﬁ. I"241 242C. Mass- SE ¢ (M+ I =
qﬁbl’

451. 24) . Exanpheitrehzsd svitsedivm igarben egulfing pregipitatowag fxpacted With | - 1H

i m dazo[ 4, 5-c] Béhl%ﬂo&éﬂﬁﬂé‘ymedlcﬁl'oﬂmﬂﬂﬂ)aﬁé ERtiadtd were-cBmbinvd, washed Vith-water,dad ol i di n
yl ) hexam de ~2 Ni ~~NH N O Using the general net hod of Exarrpl e

112 Part B D e@%dtwpm@ﬁlwn eul@sa Tﬁ\g* laygr shyom#ogrARlYandichied auixiures9 the ¢

4-{4-am no- 2- b%&hallﬁsﬁﬁfbﬁ@ﬂ@&u@h%?h[&sﬁki‘ hﬁxhﬂgwms%ﬂemyi dcelateaneamn ne (200
nmg, 0.70 nmmol) to provide 231 4- am no- 2-

i m dazo[ 4, 5- c] figh laaoﬁwé&%y?hemaﬁmpw)r@%w SDf%S”H%&‘H?Fmé\bIB‘)%EI-“EWWPB%ZOI i din

yl) hexani de ase@lmntambhad Thelresultfhg mbekoial wikhfsd ahiitere( Whe mhterialdfdl 35) . 15
- 105 091 t 2002 WO 99R9693 Exappl.e 116 Conpound of Fornula |

- [ 4- (4- Ani not qhmaetgﬂnsmwﬁwém puniiad by desdinorgatoggaphy eluting with mixtures

[1 5] naphtqyri dfﬁexane%dxﬂtataath&m&mﬁ&wcsmamg% sﬁe%ownﬁ aferialWeN | O =S O
Usi ng the met hod of m no- 2 | -1H i m dazo[ 4,5

Ex | bel
c] I[ 1, 5] napht hy Femiipedto s{gggg;%ﬁ?g%gr\gﬁér‘l{ gﬁmﬁt@ylpggylbﬁﬂxgotmolp@ém ed with

m%‘t Fin(ej ul fony h][chjn@;mﬂ%d{nés ﬂ‘hme Ba WIBW Solid)mis, @¥3-0B1°8. AniYsi@iCalculated for
ani no

0111 5] nanht hy Frode 7R 30y '%?ﬁe ﬁ%«%aﬂflaﬁmwc ARSRNAE 5% Y425
d6-DVMBO) b = 10 8.49 (dd, J=4 ;15Hz 792(dd J=8.0; 1.5 Hz, |
. 7.44 (dd, J=8.0: 4.3 Hz, , 6.76 2
|2?77 (t, §—6 H) 2 H), 3.50 (q, J 6 Hz%"%“ﬂ)’ioz 08 (t J 7 He, (ZSI—I),H)2.85
(s, 3H), 1.82 (quintet, J=7 Hz, 2Chpouhd éfFdrimutadctly, 0.96 (t) J=7 Hz, 3 H).

S TS bores' el M S K 5385 © ° 9 U
Nl - [ 4- (4- Ami no- 2- bLN’yl(Z-NIthlﬁioﬁﬂ)!—O{nﬁroﬁtﬁiolo[ 1 S-a][l 7]naphthyr1dm—5 -amine (1.5 g, 5.22
[ 1, 5) napht hyri (rjrlrrlx’]&l)l\i'%lszls RPN RS ALY D (% mby. aﬂ: s of bdium b cﬁlogen sulfide was
25 dissolved in a minimum of water and added to the suspension. The reaction mixture
turned red and all of the material went into solution. The reaction mixture was extracted
twice with dichloromethane (150 mL). The extracts were combined, washed with water,
dried over magnesium sulfate, filtered and concentrated under vacuum to provide 1.22 g of
N°-(2-methylpropyltetrazolo[1,5-a][1,7]naphthyridin-4,5-diamine as a light yellow solid,
30 m.p. 203-204.5°C. Analysis: Calculated for: C;,H;sN7: %C, 56.02; %H, 5.88; %N, 38.11;
Found: %C, 55.68; %H, 5.81; %N, 37.74.
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HN O =S O PCTNS98/ 26473 Usi ng the nmethod of Exanples 118-152 bel ow)
4- (4-am no-2-butyl -1H i m dazo[ 4, 5-c] [ 1, 5] napht hyri di n-1-yl ) et haneam ng 9("&”4 1002
mg: 50 pnol) was reacted with benzenesul fonyl chloride (6 pL, SO unmol) to
provi de 10.9 myoed2983-[ 4- (4- am no-2-butyl 1H PCT/US98/26473

i mdazo[ 4, 5-c][1, 5] napht hyri di n-1-yl)ethyl]benzenesul fonam de. 1H NVR 1500
MHz. 10 d6-DVSO s = 8.43 (dd, J=4.4 ; 1.5 Hz) 1 H), 7.94 (t) J=6 Hz, 1 H,
7.89 (dd, J=8.4; 1.5 Hz, 1 H), 7.68 (@xm]ﬁgzi—lz 2 H), 7.58 (t, J=8 Hz, 1
H, 7.50 (t, J=8Hz, 2H), 7.41 (dd, J= , 4.72 (t, J=6 Hz, 2
H. 3.34 (m 2 H, 2.97 (t, J=7 FﬁmP%mﬁffF%mslfVﬁ‘ﬁu ntet J=7 H, 2 H) 1. 45
(sextet, J=7 Hz, 3. !zDMe 18ro I)-J}Ilte?raiﬁous dinidd¥e -apnennhphtmmé +/-) plug

|nject|on gave deS| ds. o For Ia | The
conpounds of Exanp‘?J IE‘BEYl)é?ﬁ?gﬁ%lr?"fj]h 71{“‘3?3’@’%%‘143&9%‘% hed gu

aﬁ:irgi ngs L ?hhm fvadsk:&nmaait ‘ﬂmmmxyﬂmmgg&ntafr&mwbmmM%aﬁm ft, 5 20

c napht hyr i et haneamn ne p s di ssolved jn .

di chl or onet haﬁ%"“&‘@tn{?gﬁ"w‘&n %*%“@éﬂ%@@"ﬁg&&f%@&h%m“ 4’?5‘ Q’EA TP has
cooled in an hfRoM@d Ghe BRhidronfMhadclagerab sephidrd,(vashddwath) watér, drivd obér mul a

R~-COCI was added as a solutjion in 100 pL of dic¢hl oronet hane Ci chI ori des
that are sol i By sulfgteand copecatmgtedynder, vacypa, Jhe Zesidup WRRTSEFY équﬁd

di chl or onet hag@ylaRéslatthenedPrshide oTsseg 611 x(mahyl@@pwm&aﬁdomgcs- 15 seconds 25
to 1 mnute, becomqjs; cl oudy, and th g@? g ém a“éstyrene
resin - 161" el FeE DAt seoAGHREL 158255 P RS 50" 200
mesh, % cr oggiH, ING: %BassvgD4 2004N, 16068; #oﬁm@)smmgd@d %Mk, 13ne
m'xture was vortexed for another 30 seconds. The m xture was applied to a

short colum (3 x 1 cm) of silica gel conditioned with dichloronethane.
The product was eluted with 10:1 di chipgamgrephane: met hanol, collecting ~2 nL
fractions. Thin layer 5 chronmatog e fr ctlons was perfornmed, and
fractions with the product spot \/\B&E"’%B‘?ﬂf%fy] tri pped to dryness in a
Savant SpgedVac. Puri-{aMeafIgrop)-el-iljdaze sicHedmapbaaridii-LamiitL C condi tions
refer to using a Hew ett Packard HP 1090 systemfitted with a C 18 Raisin
M crosorb W colum, 4.6 x 50 nm particle size = 3 mcrons, pore size =100
Angstronms. G adient elution: linear g&ﬁldl ent from 100% water +0.1 10
trifluoroacetic acid to 100% acetonityile + 0.1 %trifluoroacetic acid over
5 mn. at 1 nL per mnute. Detectiog 220 nm and 254 nn). APCI - nmass
spectral data confirned presence of t hd| eXpect ed mol ecul ar ion, and pr ot on
nnr data supported the expected st * - 108 - 601 (HE ' ZH L:f
"t)b6'0 " (HZ ZH L=f "tatxes) b HZ'ZHlf tetuinb) 11't. " (HZ " ZH
L=f "t) 18z " (HZ “zZHOo=f “b) 99'E ° °s) bL E - (HZ S) LEb (HZ ZH 9=f
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00S) -~ HI uaur8r, ~3 d~# a Lb9ZlI 86SN. | Jd 69671 66 OM ZOOZ 1nf 6 0  -ott (H
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6962! 66 OM 100t 1nf 6 0 0 9 JUL 2002 WO 991 29693 PCTI US98/ 26473 ~ ~= 1

DIA ~d~ ~ 0 9127 O 8 J=4 5 Hz, H) 8.07 (d, J 5 Hz 1H O 7.80 (br s, B8)JuL 200
7.65 (d) J=2 Hz, 1 H)) 7.57(dd, J=8.5, 4.5 Hz) 1 H)) 7.42 (dd, J=8, 2 Hz)1
15 (d) Jweom9e%l H), 4.91 (t) J=6 Hz, 2H), 3.82 (q, JFCTRSSZMP 2. 98
=7 Hz,2H), 1.82 (quintet, J=7 Hz, 2H), 1.44 (sextet,J=7 Hz,  2H), 0.94
=7 Hz, H)(d DVMSO) b 8.48 (dd) J=4.3) 1.5 Hz, 1 H), 128H, C 08.25 (t,

H% 1 H), 91mdct(2-ximay15rop91)&-thehymospmmz1{ ﬂ.d)lmpuas 5, 4.3 Hz, 1 H)

5 (t,J=8 6.74 (bt 4.80 (t) J=
38 g g SR i Sl Bt Ay 59, (V2
i nt et, J b? Hjig}ocﬂldh& acld (B4nl{. 8EX)BVas addedlitr the kblgtéda ag? tﬁz ,rea&ﬁ% déﬁmawis "
DVEO ,
o (dd, ) J= 88'5 ‘S‘é"fl‘fz‘ °I°'Pb85“ "Ff‘géb%%ﬁ°“ﬁé’gq°‘%‘“§°‘r?°“%& ’“FP‘%E‘?de) J=8 4,

u
d
.00
.3 HZ 1 5 H) ) mietiddol [The &c)ue&&d)mm&e%s péutrdbifd Hﬁth sadilim bitatddnaté then exfiratted 2 H)
. 81
sex

R TN RO SR T TET A T

(q,J
et,
. 52 ( dd hinQés! véeuﬁmB ,Thé residliz waslpurified By Ea'ih (:hidx)nat&gﬁpl(}' (diliCa gd? elhtind) with/. 7 2
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HSZJO (,{_9 IQ]] a e oqﬂ_ﬁ]lch?%ro:gitﬁ% to\?_%qué)dlg%o‘]f g{%etg{dpmgﬂ%]ﬂ)z) g H;30 (br

4
ui nt et ,imidaZdfid,5-cH)7naphtB@idirs$-xiniie as 330lid;im.p. 36§-3070C8 Anglysist=7 Hz, 3H0
d

® o 10)-p Gacndiipcamand e i il oy o Fowng b o ioSulfieng D1y

(q

(d

6.93 (d)%N=®.6z, 2H)) 6.91 (br s,2H), 4.90 (t, J=6 Hz, 2H)) 3.8 (q,
.6 Hz,2H)) 3.79 (s, 3H), 2.79 (t, J=7 Hz, 2H)) 1.69(quintet, J=7 Hz)
1.29 (sextet, J=7 Hz, 2H), 0.80 (t, J=7 Hz, 3H)(ds-DVBO) 8 8.76 (t, J=6
Hz) 1 H), 8.53 (dd)132~ ~J=4.3, 1.5 HZExainplé)23 7.95 (dd, J=8.5, 1.5 Hz,1 H))
7.67 (br s, 1 H)) 7.65 (d) J=8 Hz, .1 - 09 JUI 2002 WO

99/ 29693 PGTNS981 Z6473 7.57 (m) 1 ?B?’wf;%%f "H'é’ Bn 2H), 7.02 (br s, 2H),
4.91 (t, 13=6 Hz, 2H) 3. 82 ( 6,7,8,8@ ebimhpddp-1-Q-mBéthyipropyh-7 Hz) 2H), 1.71

E?gl ntDﬁAtSO)Jea?gzeg (dd, "i2a ZﬁEXt‘g"ﬁé%"’I“ﬁf‘?‘fggpé’Hdg"‘g’?mi iZ6 t )BTCED,~

8.22 (br s) 2H). 8.12cH, (dd, J=8.0, 1.2 Hz, 7.61 (m 3H), 7.41(d, J=9

7.
J
J

I\JL-I—‘\III—\U)/'\
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Hz, 2H), 4.92 (t, J=6 Hz, 2H), 3.82(q, J6Hz 2H) 2.84 (t, J=7 Hz, 2H),
1.68(quintet, J=7 Hz, 2H)) 1.27 (sexte J=7 Hz)2H, 1.27 s 9H 0. 78 t; J=7
Hz 3H ~1 H) 8.54 (dd) (d~-DVBO) 8 8.55\¢, J=6 Hz, 134~ H3J=4.5) 1.5 Hz, 1
H, 7.94 (dd, J=8.5, 1.5 Hz,1 H), 7. NJ=8 Hz, 2H), 7.46 (dd, J=8.2)4.5
Hz) 1 H), 7.21 (d) J=8 Hz, 2H), 6.87 {brlls)®H), 4.90 (t, J=6 Hz, 2H)) 3.80
(g, J=6 Hz)2H), 2.80 {t, J=7 Hz, 2 ~32N(s, 3H), 1.69(qui ntet J=7 Hz,
2H)) 1.29 (sextet, J=7 Hz, 2H, 0.81 twd=pHz, &H ~(d~-DVBO) b 8.58 (dd) J=4. 4,
1.5 Hz) 1 H), 135cH, 8.00 (dd, J=8.4, 175 Hz, T H)) 7.97 (t, J=fi Hz, HL H),
7.52 (dd, J=8.4,4.4 Hz, 1 H), 7.35 (br s,2H)) 4.77 (t) J=6 Hz, 2H), 3.58
(q, J=6 Hz, 2H), 2.93 (t, J=7 Hz) 2H)) 1.85 (s, 2H), 1.81(quintet, J=7 Hz,
2H), 1.45 (sextet J=7 Hz) 2H , 96tJ7HZ3H 0.87 s, 9H5g ,~ ~ 13 ,
01368 5 d dd 33 ) 6.80 (br s,
1 H), 5. (brs 2%“%’%(‘ &2'1" Splét 0 ‘?%Wasé“%é‘?ﬁ§°“ﬂ“°8°i&'( ., 2.91 (t,
fz?leHj 251) iggJmetayl(ampnylpmnmxdazawzﬂ[P,E‘Dnapﬁthymm@samhe(o 44, q?sshﬁol))%H) 0539( w“
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q) J= nt et .
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=f ‘1) 21'9 "(HZ 's ~q) 08'S'(HZ "ZH 6=f 'P) 6'1 "(H6 “ZH ti' 1~
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bt~ "9:8=f "PP) Oti'L '(H1 'l 1q) 69'1 '(H1 ZH 9 1 '9 8=f PP) SU J|UL2002
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(dd, pJ=8, 51. 5Hdnnd%m)szsom7(12,,%N:a7m 1 H), 7.42cH (t, J=8 Hz, 7.42
(dd)J80)40Hz 1H),7.06 (t, J=8 Hz, 1 H), 6.87 (d, J=8 Hz, 1H))619

(br s, 2H)) 5.07 (t, J=6 Hz, 2H)) 4.04 (q,J=6 Hz, 2H)) 3.68 (s. 3H), 2.89
1 (g e 8 s iR B 0
. J= s =8. 5,
1.5 Hz, 1 H), 7.47 (dd, J=8.5, 4@4’8’ Hﬂz"”ﬁ’%‘a Vo1 (br t) 1 H), 6.43 (br
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(qui nt et ,aJ=7 sextet) J=7 Hz, 2H, 1.00 t, J=7 Hz, 3H(CDCI 3) 8
8.61 (dd>03=a4.4 hE; 51‘?8?/112%4% H)) 8.03149\ / o(dd. J=8.3, 1.5 Hz, 1 H), 7.50
(t, J=6 Hz) 1 H),7.44 (dd, J=8.3, 4.4 Hz, 1 H). 7.42 (d, J=8Hz, 2H). 6.73
(d J=8 Hz) 2H), 6.45 (br s)Hsc2H), 5.06 (t, J=6 Hz, 2H), 4.00 (q, J=6

Hz, 2H), 3.90 (t, J=7 Hz, 2H), 2.90 {t, J=7 Hz,2H), 1.84 (quintet, J=7 Hz,
2H), 1.74(quintet, J=7 Hz, 2H), 1. 42, m 4H)) 1.28 (m6H), 0.93 (t, J=7 Hz,
3H), 0.87 (t, 3H)o(CDCI3) 8 8.61 (dd, J=4.4, 1.5 Hz, 1 H), 8.09150\ /(d,
J=8.5 , 1 H, 7.90 (d, J=8 Hz, 2H)) 7.840 Hc(br s, 1 H), 7.48 (dd,
J=8.5, 4.4 Hz, 1 H), 7.44,(d, J=8 Hz, 2H), 6.4 (br s, 2H), 5.12 (t, J=6Hz,
2H), 3.94 (t, J=7 Hz, 2H)) 3.91 (s, 3H),2.94 (t, J=7 Hz, 2H), 1.91
(quintet, J=7 Hz,2H), 1.50 (sextet, J=7 Hz, 2H), 0.99 (t, J=7Hz, 3H) (CDC 3)
8 8.48 (br s, 1 H), 8.22 (dd, J=4.5,151-1.5 Hz, 1 H), 8.04 (dd, J=8.4, 1.5
Hz, 1 H,\ / ci7.33 (s) 2H), 7.30 (dd, J=8.4, 4.4 Hz, 1 H),5.96 (br s, 2H
5.00 (t, J=6 Hz, 2H)) 4.03 (q,J=6 Hz, 2H), 2.99 (t, J=7 Hz, 2H)
1.93(quintet, J=7 Hz, 2H), 1.54 (sextet, J=7 Hz,2H)) 1.03 (t, J=7 Hz,

3H) (CDCI 3) b 8.41 (dd J=4.4, 1.5 Hz, 1 H), 8.06152/ \(dd, J=8.3, 1.5 Hz, 1
H, 7.41 (dd, J=8.5, 4.4Hz, 1 H), 6.75 (d, J=8 Hz) 2H), 6.64 (d,
J=80-cHsHz) 2H), 6.60 (br t, 1 H, 6.02 (br s, 2H), 4.92(t, J=6 Hz, 2H)

3.80 (q) J=4.6 Hz, 2H), 3.76(s, 3H), 3.22 (s, 2H), 2.88 (t) J=7 Hz)
2H),1.87 (quintet, J=7 Hz, 2H), 1.50 (sextet, J=7Hz, 2H, 1.00 t, J=7 Hz,
3H - 115 0 9 JU 2D02 WO 99/ 79693 Exanpl es 153 -190 Conpounds of Formul a
| PGTI 1 TS98~26473 The conpounds of Exanplgs 153-190 shown in the table
bel ow were prepared 5 according to the foll ow ng nethod.

4- (4- Am no- 2-butyl - 1H i m dazo[ 4, 5¢cJ[ 1, 5] napht hyri di n- 1-yl ) but aneam ne {25
unol ) was dissolved in dichloronethane (10 mL) in a screw capped test tube
and the solution was cooled in an ice-water bath. An acid chloride (25

| cnrol) of the formula R-COCI was added as a solution in 100 uL of

di chl oronet hane (Acid chlorides that are solids were added directly.). The
m xture was 10 vortexed for 15 seconds to 1 minute, becom ng cloudy, and
then ~80 ng of an am nonet hyl polystyrene resin (0.62 nmeqg/g, 100-200 nesh,
1 @6crossllnk Bachen1#D2100 Iot # FNBO?) was added and t he nlxture was

e v o o
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CH, (ds-DMSO at 29C) 8 8.47 (dd, J=4.3, 1.5 Hz, 1680 "'~"1 H), 8.29 (t, J=6
Hz, 1 H, 7.89 (dd, J=8.5, 1.5Hz, 1 H)) 7.76 (d, J=8 Hz, 2H), 7.40
(dd)J=8.5, 4.3 Hz) 1 H, 6.96 (d, J=8 Hz, 2H),6.74 (s, 2H), 4.81 (t, J=6
Hz, 2H)) 3.79 (s)3H), 3.39 (q) J=6 Hz, 2H), 2.91 (t, J=7 Hz,2H)) 1.86 (m
2H)) 1.79 (quintet, J=7 Hz) 2H),1.60 (quintet, J=7 Hz, 2H)) 1.41 (sextet,
J=7Hz, 2H, 0.91 t, J=7 Hz, 3H ~ ~(de-D\Vg® at 29C) 8 8. 67 (t, J=6 Hz, 1
H)) 169F8.46 (dd) J=4.0, 1.5 Hz) 1 H), 7.97 (d, J=8 Hz, 2H), 7.89 (dd, J=8,
1.5Hz, 1 H, 7.39 (dd,J=8, 1.5 Hz, 1 H), 7.38 (d, J=8 Hz, 2H), 6.74(s,
2H), 4.82 (t) J=6 Hz, 2H), 3.32 (m 2H),2.91 (t) J=7 Hz, 2H), 1.89 (m 2H),
.78(quintet, J=7 Hz, 2H) [

1.78 , 1.62 (quintet) J=7 Hz,2H), 1.40 (sextet, J=7 Hz)
2H)) 0.89 (t) J=7Hz, 3H)cH, ~ ~(da-DMSO at 29C) 8 8.46 (dd, J =4.0, 1.5
Hz) 170Hs1 H), 8.35 (t, J=6 Hz, 1 H)) 7.89 (dd, J=8.5) 1.5Hz, 1 H), 7.71 (d,
J=8 Hz, 2H), 7.43 (d, J=8Hz, 2H), 7.40 (dd) J=8, 4.0 Hz, 1 H), 6.73 (s, 2H),
4.80 (t, J=6 Hz) 2H), 3.30 (q, J=6 Hz,2H)) 2.91 (t, J=7 Hz, 2H), 1.88

(qU| ntet, J=7Hz, 2H), 2.80 (quintet, J=7 Hz, 2H), 1.60 (m2H), 1.39



1 H 8. OHz, lH), 7.43 (dd, J=8.5, 4.5 Hz, 1 H), 6.75(s, 2H), 4.79(t J=6
Hz) 2Hy, 3.10 (g, J=6 Hz)2H), 2.92 (t, J=7 Hz) 2H), 1.82 (m 4H), I—§ JuBY0
, 0.94 t) J=7 Hz, 3H, 0.60 m) 4H-8 s ~I~ i DWP 2] 11741 .5 Hz =8.4 ?”i’

68 (t J=6 1 h Wo@edHz, 1 H), 7.42 (dd, J=8.4, 4.3 Hz, 1 RFTUSBROUbr s)

2H), 4.80 (t, J=6 Hz, 2H), 3.06 (q,- J=6Hz, 2H)) 2.92 (t, J=7 Hz, 2H), 2.44

(m 1 H),1.81 (m 4H)) 1.70-1.30 (m 12H), 0.96 (t, J=7Hz 3H-8 DMs al .
2J175=8.0 1 . feshitingsolili 29Retylld-(Emethylptspy()tN-diphEigiphbsptinyl-TH4Ridagb4,5=8. 0, 4.5
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[ 1, 5] napht hyri di n-1-yl) et hyl ] 5-oxo-2-pyrrolinecarboxamde NH2 N~ NY | =~ w
N~ONNHHOI10 Using the general nethod of Exanple 97 L-pyroglutamc
acid (0.23 g, 1.7 mmole) was reacted with

2-(4-am no-2-butyl-1Himdazo[ 4, 5-c][1, S]gpaphthyridin-1 yl)ethaneam ne (0.5
g, 1.7 mole) to provide 0.10 g of

N-[ 2- (4-am no- 2-butyl - 1H m dazo[ 4, 5-c] [ 1, 5] napht hyri di n-1-yl)et hyl]-5-0x0-2
-pyrrolinecarboxam de as a white powder, mp. 135-138C. Anal ysis:

Cal cul ated for CZOFi zsN~Qz % CH3CN. 9%, 60.63; 15 %1, 6.42; 9N, 25.25;
Found: %, 60.14; %, 6.41; 9%\, 25.20. HRMS (El) calcd for CzoH2sN~-Oz ( M)
396. 2103 found 396. 2112 TEST METHODS CYTOKI NE | NDUCTI ON | N HUMAN CELLS _ 20
An in vitro human bl ood cell system was used to assess cytokine induction
by conpounds of the invention. Activity is based on the nmeasurenent of
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whol e bl ood by Hi stopaque-1077 (Signma Chemcals, St. Louis, M) densit

gradi ert centrifugation. The PBMCs are suspended at 1.5-2 x 106 cel | &/%nlUl #02
RPM 1640 medi um 30 containing 10 % fetal bovine serum 2 mM L-gl utam ne
and 1 % peni ciMQ 9949683 r ept onycin - 131 09J UI 2002 WPGHS?

PCT/ US98/ 26473 sol ution (RPM conpl-ete). 1 nL portions of PBMC suspension
are added to 24 well flat bottomsterile tissue culture plates. Conpound
Preparati on The conpounds are solubilized in dinmethyl sulfoxide (DVMBO). The
DMSO 5 concentration should not exceed a Il'i al concentration of 1 %for
addition to the culture wells. The COE({?UH’ are generally tested in a
concentration range of from 0. 1Compadd ofFdrmulad¥¥li on The sol uti on of test
conmpound is added to t lls co R f in 10 nmedia. The

pl ates are covered wt E'?fo'}cgeélfyﬁ%mp f"&fg?’ﬂ'rﬁ“g“e’é“ggﬂ@rs}'ﬂi’m'@% i ncubated for
18 to 24 ShourBarth: 37C with a 5% carbon di oxi de at nosphere. Separation

Fol | ow ng i ncubati | I i f - I t 1000
rpm 0200 x g) at lﬁl& t#’ﬂg a%é’ﬁ'lt't%glsj °tp3$@%§hé§;rrﬁae‘gaﬁtagl&gﬁ? é%%ﬁ%ymﬁ'ﬁﬁa sterile
pol ypr opyl eneméthylpiopy)-3-amitoh[ t,5jaaphityridiadt-anoina(12 grit. 1 sumol) incethyl gostate (80 Sanpl es

are maintained, at-70C.unti| anal ysi I f | v.sh shlal eul ation
Interferon i sm&gtWﬁﬁ%é%‘ rgvluéer ‘g%s%(glvgdu%q ang"’(;‘r @ﬁé%ﬂ%ﬁp%ﬁ%g '@‘F‘?r noma cells
chal | enged wi hydreged fop foak bonro CEhedeaciion mikhuze wiast filieted tofemohethb catalgs ayd thet hod
have beepn 20 scribed by G, L., Brennan an . _Kr.one 9 i, " Aut omat ed
B oassay ot 1 AR PaF SireAmiE s Ve BUR Rt N chns PUBRRPIT b e Oy

78, 1983, i nchd{dndicad alkexdesalidby reference. Briefly stated the nmethod is as
foll ows: A549 ls are incubated with sanples and standard interferon

diluti ons at for 24 hours. The incubated cells are then infected with
an i nocul um of endciiphaldesn}iddmmPart A was combined with idiethosymaethydadetate (3md.)i ncubat ed

25 f ddj. t1 . iLfyi . viral

Cyt opat hi ¢ ef f%%@%ﬁé%?%?ﬁﬁé@ﬁi %%?@@Wé%%%ﬁ %avhias&m g
fol I onedisby vdighleromsthane, wes watpt, dtieoveRasgnksign sulfateshonr filteseddhre pha
reference uni fa rﬁ%siﬁ%z%%g 'l'c._llg é{hgf géé)%/lag\ng@ Gith agglof %eﬂl%“o'?‘émm ek?egé( ocyte I'FN

standard. Tun® Ccro SI'S unor necrosis ractor ()
( TNF) concent r dittharymethythettate them eith 1% methanol ikidicBlardmethane toi rkaverahd prodncGenzy ne,

Canbri dge, T | 1 AS: . 9693
PG 1 vUSD81 z6a T figof 5 fobchnicds 8 AR SR Y ABich el buriiog Y o i¥libarnh

i nduced t he i (silice a¢l ehititg with 50% athykacetatofhexapeathen with ethylagetate)yto peavids 9,25 ~ ="
i ndi cat t hage i ' t that
| ndi cat €3 a&fl-{?.lgn W%ﬁ%—ﬁ@d%ﬁ,%-ﬁ@#g@?ﬁhﬂﬁ{x fad h&ﬁégﬂ? gg%tsé-‘%h‘@ a a

particul ar concentration, es at t I'ts were
equi vocal at Ahalysip&eicilated for CobhdbnteCadd. 8 %eH, 634; %N(24976] Fourd: 4G068.%80
991 29693 PCTNGPBEZ84/R] AOAC~~+++] +| +| +] ++~~++++++++++++0 . ". 0020
AVO~~. ,W. . ~.r... . . = r~71.%~ | ~+~~~~, ,~ ,.,22222222222222222' go0d0~0

"ttt ~tt~+t+ 444U 0 200U, HH++~+~+++++++++++++++++a0

A+~+ar~arar~~.y.~yrrar~rarr.r+"~" w~++@mﬁgl£ LO000000000000000z22222222222222
zzONMN NM Nv1 NvO NI~ NOO NN MM M/O
25 Compound of Formula XXXIV
1-(2-Methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridine-SN-oxide
3-Chloroperoxybenzoic acid (3.7 g of 50%) was added in small portions over a
period of 30 minutes to a solution of 1-(2-methylpropyl)-/H-imidazo[4,5-
c][1,5]naphthyridine (1.5 g) in chloroform at ambient temperature. After 3 hours the
30 reaction mixture was diluted with chloroform, washed twice with 2.0 M sodium hydroxide
and once with water, dried over magnesium sulfate then concentrated under vacuum. The

residue was recrystallized from ethyl acetate/hexane to provide 1.2 g of 1-(2-
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0+~+~~++++~++metfiPopyl)H FimidazofH; 5] [5inphthiiding-510-8kide as a solid, m.p. 183-185°C.

FaBAX. 00+ 4kt HEabaa0aa0y e LT TSRS ON, 23,12 Found: %G,
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PCTNS98/ 26473 - 136 0 9J UL 2002 WD 99/ 79693 PCT/ US98~L6473
00+~+++~++++++++++++++++++0 p + ~

5 Example 32
Compound of Formula I
1-(2-Methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine
NH,;

10 Ammonium hydroxide (10 mL) was added to a solution of 1-(2-methylpropyl)-1H-
imidazo{4,5-c][1,5]naphthyridine-5N-oxide (0.6 g) in dichloromethane (30mL). The
reaction mixture was cooled in an ice bath then tosyl chloride (0.5 g) in dichloromethane
was added while the reaction was being rapidly stirred. The reaction mixture was stirred
at ambient temperature overnight. The dichloromethane layer was separated, washed with

15 aqueous sodium bicarbonate, dried over magnesium sulfate then concentrated under
vacuum. The residue was recrystallized from ethyl acetate/hexane to provide 0.2 g of 1-
(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine as a solid, m.p. 230-
231.5°C. Analysis: Calculated for Cy3HsNs: %C, 64.71; %H, 6.27; %N, 29.02; Found:
%C, 64.70; %H, 6.01; %N, 29.08.
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Example 33
Compound of Formula II
6,7,8,9-Tetrahydro-1-(2-methylpropyl)-
5 1H-imidazo[4,5-c][1,5]naphthyridin-4-amine

A catalytic amount of platinum oxide was added to a solution of 1-(2-

10 methylpropyl)-/ H-imidazo[4,5-c][1,5]naphthyridin-4-amine (0.46 g) in trifluoroacetic
acid (10 mL). The reaction mixture was reduced on a Parr apparatus under 45 psi (3.15
Kg/cm?) hydrogen pressure for 4 hours. The reaction mixture was filtered to remove the
catalyst and the filtrate was concentrated under vacuum. The residue was combined with
aqueous sodium bicarbonate then a small amount of 10% sodium hydroxide was added.

15 The resulting precipitate was extracted with dichloromethane. The dichloromethane
extract was dried over magnesium sulfate then concentrated under vacuum. The residue
was purified by flash chromatography (silica gel eluting with 5% methanol in
dichloromethane containing 0.5% ammonium hydroxide). The eluant was concentrated
under vacuum. The residue was recrystallized from ethyl acetate to provide 6,7,8,9-

20 tetrahydro-1-(2-methylpropyl)-/ H-imidazo[4,5-c][ 1,5]naphthyridin-4-amine as a solid,
m.p. 222-226°C. Analysis: Calculated for C,3H;9Ns: %C, 63.65; %H, 7.81; %N, 28.55;
Found: %C, 63.07; %H, 7.51; %N, 28.00.
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Example 34
Compound of Formula XXXIII
2- Methyl-1-(2-methylpropyl)-1H-imidazo[4,5-c][1,S]naphthyridine
Part A:

Magnesium sulfate (3 g) and a catalytic amount of 5% platinum on carbon were
added to a solution of N*-(2-methylpropyl)-3-nitro[1,5]naphthyridin-4-amine (4.0 g, 16.2
mmol) in ethyl acetate (250 mL). The reaction mixture was reduced on a Parr apparatus at
50 psi (3.5 Kg/em?) hydrogen for four hours. The reaction mixture was filtered to remove
the catalyst and the filtrate was concentrated under vacuum to provide N*-(2-
methylpropyl)[1,5]naphthyridin-3,4-diamine as a crude solid.

Part B:

The crude solid from Part A was taken up in acetic acid, combined with acetic
anhydride then heated at reflux overnight. The reaction mixture was concentrated under
vacuum. The resulting residue was combined with methanol to decompose excess acetic
anhydride then concentrated under vacuum. The resulting residue was combined with
cyclohexane then concentrated under vacuum to remove the acetic acid. The resulting
residue was recrystallized from hexanes to provide 2.2 g of 2- methyl-1-(2-methylipropyl)-
IH-imidazo[4,5-c][1,5Inaphthyridine as off-white needles, m.p. 118-119°C. Analysis:
Calculated for Cy4H)6Ny: %C, 69.97; %H, 6.71; %N, 23.31; Found: %C, 69.24; %H, 6.67;
%N, 23.23.

Example 35
Compound of Formula XXXIV
2-Methyl-1-(2-methylpropyl)-1H-imidazo{4,5-c][1,5]naphthyridine-SN-oxide
3-Chloroperoxybenzoic acid (4.5 g of 50%, 13.1 mmol) was added in small

portions over a period of 30 minutes to a solution of 2-methyl-1-(2-methylpropyl)-1H-
imidazo[4,5-c][1,5]naphthyridine (2.1 g, 8.7 mmole) in chloroform at ambient
temperature. After 3 hours the reaction mixture was diluted with chioroform, washed
twice with 2.0 M sodium hydroxide, once with water, and once with brine, dried over
magnesium sulfate then concentrated under vacuum. The residue was purified by flash

chromatography (silica gel eluting with 5% methanol in dichloromethane) to provide 2-
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+ + + + + + + fethyitl-(2-methylpropyl)-/ H-imidazo[4,5-c]{ 1,5 Inaphthyridine-SN-oxide as a solid,

m.p. 228-230°C. Analysis: Calculated for C4H;6N4O: %C, 65.61; %H, 6.29; %N, 21.8€;
Found: %C, 65.73; %H, 6.31; %N, 21.95,

5 Example 36
Compound of Formula I
2-Methyl-1-(2-methylpropyl)-1 H-imidazo[4,5-c][1,5]naphthyridin-4-amine

NH;

10
Ammonium hydroxide (10 mL) was added to a solution of 2-methyl-1-(2-

methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridine-5N-oxide (1.1 g, 4.29 mmol) in
dichloromethane (S0mL). The reaction mixture was cooled in an ice bath then tosyl
chloride (0.82 g, 4.29 mmol) in dichloromethane was added. The reaction was warmed to

15 about 30°C while being rapidly stirred. The reaction mixture was stirred at ambient
temperature overnight. The dichloromethane layer was separated, washed with 10%
sodium hydroxide, water and brine, dried over magnesium sulfate then concentrated under
vacuum. The residue was recrystallized from ethyl acetate to provide 0.8 g of 2-methyl-1-
(2-methylpropyl)-/H-imidazof4,5-c][1,5]naphthyridin-4-amine as a solid, m.p. 228-

20 230°C. Analysis: Calculated for Cy4H;7Ns: %C, 65.86; %H, 6.71; %N, 27.43; Found: %C,
65.65; %H, 6.69; %N, 27.59.
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g?lt 3r el qtoer f etLg 9ata|1)§st gn%aiﬁeuﬁlg’gte Qxyas lcoc;n(cj:ean bl 'uncElr \%%gmm cl }l)roﬁagﬁa-fﬁ tion for
methylpropyl)[1,5]naphthyridin-3,4-diamine as a crude solid.
Part B:
The crude solid from Part A was taken up in acetonitrile then combined with
valeryl chloride (1.5 mL, 12.2 mmol). The mixture was stirred at ambient temperature for
15 30 minutes. The resulting precipitate was isolated by filtration, washed with a small
amount of acetonitrile and air dried to provide 2.75 g of N-(4~(2-
methylpropylamino)[1,5]naphthyridin-3-yl)valeramide hydrochloride as a solid.
Part C:
The solid from Part B was suspended in acetic acid and heated at reflux overnight.
20 The reaction mixture was concentrated under vacuum and the resulting residue was
partitioned between dichloromethane and aqueous sodium bicarbonate. The
dichloromethane layer was separated, dried over magnesium sulfate and concentrated
under vacuum to provide 2.3 g of 2-butyl-1-(2-methylpropyl)-/ H-imidazo{4,5-
c][1,5]naphthyridine as an oil.
25
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Whol e bl ood was col | ected by veni puncture into EDTA vacut ai ner tubes.
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Interferon was de oas Si.n | u carcinoma cells
chal  enged with ek%&e &n?%tggfp 'ﬂf&“’gé‘fg ﬁ@&ﬂ%ﬁ"@ﬁ ‘Eglgy met hod
have been described by G L. Brennan and L. H Kronenberg in "Aut omat ed

Bi oassay of Interferons in Mcro-tegf, Plates"”, Biotechniques, June/July,

78, 1983, incorporated herein by 15 ref erence Briefly stated the nmethod is
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addi tional period at 37C before quantifyi'ng for viral cytopathic effect.
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clarity




of understanding only, and no unnecessary limtations are to be undergsé %)Ldmm
therefrom It wll be apparent to those skilled in the art that many

changes can be made to the described 5 enbodi nents w thout departing from
the spirit andveeupe®sof the invention. Thus, the scope of PEEUSRE4TBi on
should not be [imted to the exact details of the conpositions and
structures described herein, but rather by the | anguage of the clains that

E%lV::’OWNY- R(:l-l 44 vacuum8 éﬂ7’lé %wxdﬁ?_ﬁéﬁ@&?ﬁdﬂzﬂﬁoﬁ%ﬁn%ﬂrbﬂd%& YHiNLBAREITIR :C\IG -h

~ t nis co o t e
Formula I: qu%y}wwb gﬁudaﬂﬁf’a ﬂﬁepﬁnqut\ﬁ Jm%\?mwm a8 s Pﬂs e ~u~
2002, ~ TF ; Amalysis:; Calcutated foﬂt.7Hz$NE%c 6866; %M, 7180; %N, 2\3/\35 F'ouiid $ac, 69%~

r.-~, _ ~~jv~~ ~" ~ ~" ] erein 5 Ais

=N- CR-CR- %%ﬁ%:éﬁ%hﬁ CR— CR=N-CR=; or =CR-CR=CR-N=; R, is sel ected
fromthe group consisting of: - hydrogen; -Cc_zo alkyl or Cz.zc, alkenyl
that is unsubstituted or substituted one Br nore 10 substituents
selected li-omthe group consisting off*a® le -heteroaryl; -heterocyclyl;

-0CG _zo alkyl, 1 ~-0(Ci -zoal Mpbﬁndoﬂpoﬂﬁmin -0 (Cc .zoal kyl)c,
c-heteroaryl; -O(Cc zoal k het er oc -C~ aI koxycar bonyl ;
-S(a) o-z-Cc-zo al kyl ; %Z@dlgeﬁﬂé‘tdm?ﬁbwlkgfzf%e@ylﬂw -S(0 o0 z -(C-zo
al kyl )n-i-heteroaryl; -S~O)1H.xm(d6}o{4',s.cﬁiB]nhi;myrimmmyclyI -N(R3) z; - N3;
250xo - hal ogen; - 145 Q r 09J UL 200 -NOz; -OH ctnd -SH, and 5 -C
i zo al kQP NR3-Q X-R. ~ or -Cz.zo al kenyl -1 ~R3- QX—R ~ wherein Qis -CO or
SOz Xis a bond, -0- or -NR~-- and R4, is aryl; heteroaryl; heterocyclyl;

or -C,.zo al kyl or Cz_ZO al kenyl thaf i unsubstituted or substit uted by
one or nore substituents sel ected N0 MConsi siting of: -aryl; 10
-heteroaryl; -heterocyclyl; -0-C ~ (C,.zoal kyl)o.i-aryl;

-O (G . ZGal kyl)~. 1-heteroaryl; 1 zoal kyl)o.,-i~eterocyclyl; -C~. Zo
al koxycar bonyl ; -S(0 o.z-C~.Z~ al ?‘H-;(?Q;)»o z-(Ci-zo alkyl)o.i -aryl;
-S(0)o-z-(Ci-z alkyl)o.i-heteroaryl; 20 -/S(Ofl_2-(C _Z~

al kyl)o_,-heterocyclyl; -N(R3)z -NR3-CO-0-C . zoal kyl; -N3; oxo; 25

- hal ogen; -NOz; -OH and -SH or R, i s - 146 - ~~O S~tEc~ ~~t~ 091
UL 2002/ \ Y/ \ (0)o-! (CH) t 6 N~3)2 wherein Yis -N or -CR; Rz is

Slelkect Ied fromthe Wdité@txﬁ@iﬁ&hﬁbf;ﬂﬂuﬂfn oxldawds @d]i%ﬂto aEsoh{ﬁnn om-axlutyyi-(z-- Cz.io
al kenyl ; -ary

X l-0-Cz.., oal kenyl ;
and 10 -G nm%ww '““%‘/‘”:a’l‘k%ﬁ} | stagror ety %,(03&3‘ i itgogeeic 54
subst it ugsts e ﬁm emefréaeﬂbrt xb&uge w_mem&smsa Pdiﬂap@ﬁratus finder 50 psi (38 RgeR))
-N(R~)Z;, 1 ~ - het er oaryl| ; .20

Z -
_het er ocycl yl ;¥ c&?‘ﬁ!"‘g@(}mﬁf"é‘i‘{%%’f“mé”ﬁ‘é ﬁltﬁe‘yf%’e’f‘ e {‘1‘"59‘
sel ected from ttmﬁlngu"ew@ c&ﬁétﬁia&ii ufidr Odcubi  TROREIdwIWas Combinediivitly hqueazd

each R is independ sel ected romt onsi n f drogen)
Q.10 alkyl, COURE Y “ﬂ%’ﬁ%}e e Saﬂﬁ oHipfh @B‘Bfﬁﬁ"ﬁ%ﬁ g adfed. "te
phar maceut i calregalting pedpipitatt wlas extiatbted tvhleﬂxelﬁlﬁromethhne*-rrhz dichloromethafle &ktrdbtt 2002
2. Aco und accorg fjf é{he ein R-.is, selecte rTg_gfromthe group
consi st {TEF@ of & dge ?‘I?g?“agﬁﬁf“’&s“ fate, hep eppoenfrplsd under vaguurp, Lhe refidus s di ng t o
Cl ai m 2 wher eipuriRed b;sﬂﬁﬁbmmadgrﬁpmﬁdfuegegﬂm WAthCIOSP% msethiangl iwf n- but yl
2-hydroxy-2- m&iﬁ%ﬁrﬁ’é&%'e cor%guqmg 0@?/}%&288 X}lldroxidc). The eluant was concentrated

under vacuum. The residue was recrystallized from hexane/ethyl acetate to provide

6,7,8,9-tetrahydro-2-butyl-1-(2-methylpropyl)-1 H-imidazo[4,5-c][ 1,5 ]naphthyridin-4-

25 amine as a solid, m.p. 143-147°C. Analysis: Calculated for C7H27Ns: %C, 67.74; %H,
9.03; %N, 23.23; Found: %C, 61.90; %H, 7.51; %N, 19.91.
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10 4. A conmpound according to Claim1l wherein RZ is selected fromthe gr pl[][]l
consisting of C .6 straight chain al kyl and al koxyal kyl wherein the aln%oﬁﬁ-
noi.ety and the al kyl noiety each independently contain 1 to 4 carbon atons.
5. A conpound Woderddng to Claim4 wherein Rz is sel ected Morrusdms4idr oup
consi sting of methyl, n-butyl, benzyl, ethoxynethyl, and nethoxyethyl. G A
conpound according to Claiml|l wherein each Ris hydrogen. 15 7. A conpound
according to Claim1l wherein R~ is -C _20 al kyl-NR3-Q X-R4. 8. A conpound
according to Cdaim7 wherein R, is | (~)o-i (CHz)t-~s N(R3)2 20 9. A
compound according to Cl aim1 wherein Bamgle4ty CH=CH N=. 10. A conpound of
the formula I1: - 148 0 9 Ju nglpgunwldfp&lmumm R~ NB~ Rt Il wherein
Bis -NR-C(Rz-C(R) z- C(R)z- C(R) -NR—C(eé%y )r; -C(R)z-C(R)z-NR-C(R) z-
or -C(Rz-C(R)z-C(R)z-NR-; is derBin '?‘Pﬂmthe group consisting of: -
hydrogen; 5-Ci.zo al k)N-{@[(:S-ﬁitrB{@ smabmﬁminhﬁﬂ)d.ﬁnbwwmsmama&d or

substituted by one_or nore substituents sel ected romthep%oup consi sting

of : -aryl; 10 - het Bhosahapss-oxychionde {4 mly Q3L mole) waseombiged,with 0-(C i

_zoal kyl )U C- Minddthylfolthdridy (LQQQﬂJ) konile C‘Qolmé"ﬁtaﬁ'i&%ﬁw Thégbsultx rmxture was
-0-(Cc_zoal kyl)o_c- het eroc koxycar bonyl ; 130 z-

al kyl ; - S( 0) o_2ddqdde 2 sqjution isjngro&,g]pggmyn@m) (P g 826 mple) in N,

al kyl ) 0. c- het %ﬁéﬁ)ﬂfmzﬁde éb@)%z'zmﬁea&lsa mﬁ!t&b!lw)as shrreb%ttﬁﬁlﬁ&ﬁ/ braturd\( R~) Z;
- 0XO0; -haI ogen; X ~~, ~ 2002 - SH;

and -C i 10 afprléﬂouNRé‘hQrexctRn m‘é‘i“f”@PE‘G‘%ﬂ“FPéﬁ%/‘VatNF@d @mlxmcwdmr ein Qis

-CO or - SOZ dw}?ldr&né%hﬁe 01(300 rr@:) 'Dlﬁe mmlaﬁﬂda& arhtéd @idithen ddpbReORitY | |
het erocyclyl; aor - kenyl that is_ unsubstitut ed or

substituted b)}“?fh’éa’ﬁre fﬂ§r"é")s J%?PWWM’%’"?@P@X’?%W@SW‘E Rdded and the peation st i ng
oF: -aryl; - hehigfufeawaslstired SeRight YTHeteactidmixGiré waszdndehifitbd under takinm and

_zoal kyl)o ~aryl; -O al k het er gar yl

“z~al kyl)o., Hﬁ@?‘mﬁat"gﬂ g’ﬁ&fa(rk&%'; ﬁSFF“lmlg\Ss"{‘é(”Gﬁ isglated by

a: ty:) sg) tzmn(tﬁh  veashedl Wit Wmer,arcl;ldlﬂﬂéd,to Rovidk 96 g oﬁ f;tr-dammylelmyl N-{4N[((?i3 )2~ 20
al Kyl )o_, -neter.oar | - eerocy ; Z~
-NR3-CO- O C ~ mtzﬂ& 1{‘9 hthy"anf‘f 25‘)?55“ th%{)/‘gﬁééy?"}atem solyls, ?%PR! W8, or R -~
is / \ ~/ \ (redrfstallized fx’om)lsopfopmn}xal wWhRVide aphéelsﬁnplédm9r137@§%°c Anal{dh:

e oon, ity CBE .8, BEREIMEL AR R oiPyEcpie e

-0- C~_~o0- al kyle.30; &N, t9.63.al kyl -O-Cz_, 0 al kenyl; and -G _io alkyl or Cz.io
al kenyl ﬁngU tuted by one or nore substituents selected fromthe group

consi st 10 -OH;, -halogen; -N(R3)z; -CON(p)z; -COC, _,0 alkyl; 15
-N3; -aryl; ' -heteroaryl; -heterocyclBiample@ aryl; and
Compound of Formula XXXII

1,1-Dimethylethyl
N-{4-[(3-Amino[1,5]naphthyridin-4-yl)amino]butyl}carbamate

25 1,1-Dimethylethyl N- {4-[(3-nitro[1,5]naphthyridin-4-yl)amino]butyl} carbamate
(42.7 g, 0.12 mole), platinum on carbon (2 g) and ethyl acetate (500 mL) were combined
and then hydrogenated on a Parr apparatus at 30 psi (2.1 Kg/cm?) hydrogen pressure for 1
hour. The catalyst was removed by filtration and rinsed with ethyl acetate. The filtrate
was concentrated under vacuum to provide 1,1-dimethylethyl N-{4-[(3-

30 aminofI,5]naphthyridin-4-yl)amino}butyl} carbamate as a bright yellow-orange solid.
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20 -CO- Iteteroaryl; _ each R3 is independently selected fromthe gr ouph 200
consi sting of hydrogen and C,_,~ alkyl; and each R is independently 9 JuL
sel ected Front the group consisting of hydrogen, C _i~ alkyl, C _io al koxy,

hal ogen and trwpoissras®net hyl, 25 or a pharnmaceutical |y acceRCGIHS88/26413¢
thereof. 11. A conpound according te Claim|O wherein R is selected from
the group consisting of G .~ alkyl and C,.~) hydroxyal kyl. 30 12. A
conmpound according to Claim1ll wherein R~ is selected Fromthe group

consi sting of n-butyl, 2-hydroxy-?-tnethyl propyl, and 2-methyl propyl.
“1stP~$~N 0 9 JU Zh2 13. A corrpourﬁi“‘éﬁl&ﬁgdi ng to Claim10 wherein R2 is
sel ected fromthe group consi stigipelindefiFoshula KXWyl , henzyl)

et hoxynmet hyl , and net horyet hyl. 14. A nd accor di ng to Claim10
wherein each Ris hydrogen. 5 15. A dhéﬁ'%i‘m"fcal conposition conprising a

pEar nmaceusi ca: : y elﬁ-fw-(z-ku@l-mmmazqﬁ ﬁ][qssm@um@riamcpymmwa@b&ﬂém_l and a
phar maceutical |y car osi tion
conpri sing a phar ﬁg"egﬁ‘fﬁ? ﬁfl ‘fﬂ!i‘ﬁe’fq“v'@fg‘ffﬁéﬂﬁ’g‘nﬁ‘g if 8accor di ng
to daiml10 a'ﬁdxtarerbfﬂ@nfﬁﬁ&u&lbtﬁﬂm-ﬁ-ﬁg-&ﬁﬁoﬁm]ﬁaphﬁiyﬁmﬁm- 17. A method of

i nduci ng cyt ok ne b nt esi s

n.an I‘IS nlsterlng an
el TECi ve anodhemipelbands (33&@%@!1{5%6"“&?‘& WﬁSB‘g“‘?ﬂn}*&rﬁ 15 18. A
met hod of i ndlxlxﬁktﬁ& wmedfwmﬁym@as mnluyeaauaﬁut@pw@mwmmmeast

R L e T

conpri si ng adrg) $aeddded m:re%ﬁ&atmmuﬂmummmim@am@hmmm tiRGERticH wg t o
claim1l to the anlmahn1 20. Amathlﬁlof tre a viral |nf§ﬁ‘§gon man
ani mal conpri SPRBley ?ﬁc%‘it’@f‘ Migfucg fvas |t‘?/‘é’° jentfemperatyraag

according to &&aammwwmemﬁacam vl wasield with ﬁéaa@wadum&cirwnml ThebrghidN N

--- RNR 25 A wherein | ﬁ:R CR- CR=N- CR=; or
=CR- CR=CR- N=; 1§¥er \v&s copgqepirat F’o‘f?F‘E‘%’i‘ém@”%d“e msidpy. nﬁfﬂd"&w - 152,
09 g U 15 ZOShmdeﬁmgemu@goﬁoe £4d¢ly bink 6olid:- This salamyécrydtmml zetl &ng ]
unsubstituted or substitute [_one or S tuent el ected Fromthe
group consi st %Y etogwrdeq51-%ﬁg&g?@gk@@&‘f@é%@&lgﬁ;ﬁ_0_ Cr_zo al kyl,

- O { CI ' I)zoal le}tg)sqhaphtnfrmﬁn- -yﬁbt(tﬁjcmbaﬁftabka/ba)meach soliétre.p (B610/98.0°CO - O |(E |

r-zoal kyl)o r - o al kyl ;

~S(Qo0-2z -(C Al %‘?’%é’dtfb‘a?ﬁ%hlﬁ’%( é?’o @g’?cﬁ? %}5 ﬁ’k(? %f P%’H‘g Woar yl: 15

-S(O)~~ z-(Cr 66Q9ﬁtyd€y7784%Nhet76rocyclyl -N(R3)z -N~; oxo; -hal ogen; 20
OI%‘ and -S 1-1; and -C, _zo alkyl-NR--Q X-R r or -Cz_ZO

aI kenyl- 92~-QX—R4 wherein Qis -CO or 25 SOz-; X is a bond, -C- or -NR--

and Rd is aryl; heteroaryl; heterocyclBiamplera4-C, _zo al kyl or Cz_zo al kenyl

| hat i s unsubstitnle~l or substl uted n c substituents sel ected
- a2 8 So0RY -

fromthe group consisting of: 0 -heterocyclyl;
-0-C,_z~ alkyl, -0-(Cii 1-_{z-qlaLl-nwetl)gﬂetgylbarabwl),anﬁno}ﬁittyl}‘iebutylv ~c ~0 - 153
0sSs ~a ~ 2002 -0 (C, . zoal

-0-(C,.zQal kyl ) ~~_, -heter oiél %‘Wmi)‘gﬁ@@ﬁ%@&@éﬁ%ﬁw‘“ S(Ou-z-Cl-zo

al kyl; -260 ~~_z-( @-Chhro;akﬁe;do)acidr(arey ht 5795 (W@} added in( fdrtions to a solution of 1,1-

*\ 3 bt Rt BB S ) SRV 2

ftais r / ° ‘thiorqfopnn(50 n{I(. The reaction niikthid mas altosved itonstiy at mbiéﬂt temperaﬁiEZ‘ox: Rz is
selected fromgjhe gro onsi.sting, of :  -hydr -Cz.,~
al kenyl ; -ar wflgoaﬁfﬁﬂyglgpﬁwﬁyﬁa , .%,hrgp’:ff“ﬁ#f,‘jys wecbthgthgff aI kenyl ;
and 25 -C _, ~ minkiyéd (The e3action mkkﬁnyds diluiad with dtcﬁldrolmeﬂﬁﬂearﬂrthmashcd twice
substit “%%t S se sgdu]:nrl g{fgroxqge Pgamc tla%r?rlv?gsld“e(govcr anhydrous magnesium

sulfate and then concentrated under vacuum to provide 1-{4-[(1,1-
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-OH; - hal ogen; ~D S~~c~ - 154 n q ~u~ zoot 5 10 15 -N(R~) ~;
-CONR-)2; -COC~.i0 alkyl; -N~ -aryl; -heteroaryl; -heterocyclyl; 09 JUL 2002
-CQaryl, and - CO het eroaryl; each R3 is independent I y sel ected from the
group consi sti WPYRYMYydrogen and C,.io alkyl; and each R i sPEHURpMtent |y
selected fromthe group consisting of hydrogen, G _,o0 alkyl, C-.;o0 al koxy,
hal ogen and trifluoronethyl, or a pharmaceutically acceptable salt thereof.

22. A corr spoLmﬁemyleﬁameﬁaérﬁyl)mmnb!lbutyi}~2-5hty1-N{-mn&zhtﬁ 01, Dhaphtigrigine SR i S

selected fromth up consi stin rogen; -C-_2,~ alkyl or CzZ 2, ~
al kenyl that i% %’?‘Pii‘tﬁ‘éﬂ“ﬁ‘rs°gf}g§‘[?“ﬁﬁat“éﬂ 8by one or nore substituents
sel ected fromthe group consisting of -aril; -heteroaryl; -heterocyclyl;

-OCi -zo alkyl) _ -O(Ci .z"al kyl
09 ,f Ut 2002 -O(C . znal kyl)o.,-het%’?"‘g&’?‘?
-0-(Cc. zoal kyl)o_, -heterocycl yl; -Compmxﬂlokﬂm*;m&rlbonyl -S(0)u.z-Cr.zu

alkyl; 5 -S(0Oc, z-(C~ 0.=

al kyl )o_, -heteroaryl; lé(%ﬁhé&%wl‘z@éﬂzwré?“‘ﬂéﬁ(eﬁﬂﬂt!wi‘tﬁrcl N( RS) z; -N3;
10 oxo; -hal ogen; N02 - OH; ms;hapﬂﬂyﬂand] gﬁbu@]ca_maékyl NR~-Q X-R., or
-Cz.zo al kenyl -NR3-Q X-R~ wherein Qis -CO or SOz-; X is a fond, -O or
-NR~- and R) is aryl; heteroaryl; heterocyclyl; or -C~.zo alkyl or Cz_zo
al kenyl that is unsubsti tot ed orNH;zubstitut ed by one or nore substituents
sel ected Fromthe group consiting of: 20 -aryl; -heteroaryl; -heterocyclyl;

-O-Cc.zo alkyl, -0-(C ~. zoal ky#F>~Naryl; 25

-O (C~_zoal kyl)~_i-heteroaryl; |-0- (I .Wl/i-heterocyclyl -C, _zu
N -5{00.z-(C -zo alkyl)o_i-aryl; 30

-S(O)o z- (C~_n)

al koxycarbonyl; -S(0o0.z -Cc

-S5(0)o0.z-(Cc_zc, alkylyo ,-hegterd ryI

al kyl)~_, -heterocyclyl _ -N Y " ~0 9 s a ~ 2002

- NR~- CO-O-CI _~oal kyl ; -N3; oxo; -haI ogen %@ and -SH, cr Rais
(Oo-~i i (CH)i.6 N(R3)z wherein Y is -N or O RZ is selected from
the group consisting of: -hydrogen; -C, _,o0 al kyI " -CZ_.io alkenyl; -aryl;
1S -C~_i pwal kyI -OC~.iu-alkyl; -G _ia al kyI OCl _so alkenyl; and -C~_, 0

al kyl or ") al kenyl substltuted by one or nore substltuents sel ected
fromthe group c ong\pmeum fydroxife (20 gal.) yas erlgledto a sfupian of 1-{4f(1.4¢ R3) z;

-CO-C .in al thlmethyremf?Iéaxggn Moﬁutﬂ?ﬁi-%ﬁ@ﬁfﬂimldai&ﬁ ﬁE}PPYEL})ﬂLhyndme@ﬁ aryl;

and - |57 S~'t ~0~~ het eroaryl; each R~ is

i ndependent |y %’Hﬁee(é?éé) ’PPBWH‘WE‘ ghos)shicaie@ &) wagslely ofEhIaxFd - ~o
al kyl; and eacnuanu Aﬁﬁ SRIEAELE Riak the SRLGMIvAA pfdc@daﬂr%m%v@i OAiffsHarb$it | ng of
cep

C|ryI ~~~C~,'~ ~~~~0 - |1 55

hydr ogen, ~o0_al Cc.co al koxy, hal ogen and trifLuoronethyl, or a
phar mac eu’(q c aI Wor&!@ fl pvige, | After fhin ‘?W chromatography indicated that the reaction was

complete, the layers were separated. The organic layer was washed with dilute aqueous
sodium carbonate, dried over magnesium sulfate and then concentrated under vacuum.
The residue was covered with methyl acetate (10 mL), hexane (5 mL) was added and the
mixture was allowed to stand overnight. The resulting crystalline solid was isolated by

20 filtration, washed with hexane and then dried to provide 15.1 g of 1,1-dimethylethyl N-[4-
(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)butyl]carbamate, m.p. 148.5-
149.5°C. Analysis: Calculated for Cz;HiaNgO;: %C, 64.05; %H, 7.82; %N, 20.37; Found:
%C, 64.15; %H, 7.82; %N, 20.55.
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23. A conpound of formula v+ ~ N~>- R2 /~~-N R R 10 wherein R is,

sel ected fromthe group consisting of: XXXW- hydrogen; -C, _zo al kyI &3 JUL 2002
Cz:zc, alkenyl that is unsubstituted or substituted by one or nore 15
substituents s®o998%8 from the group consisting of: _arYl; PGRRSESPABy| ;
-heterocyclyl; -0-Cc-zo alkyl, 20 -0-(C c_zoal kyl)o_ i-aryl;

-O(aG zoalkyl)c c- heteroaryl; -0-(C~_~oalkyl)o., -I~eterocyc|y| -Ci _zo
al koxycar bonyl ; -S(O)o.z C~-r~ alkyl; 25 -S(0)~_z-(C,.z" alkyl)u_i-aryl;
-S(Oc~_, (O_zo al kyl)c, |-heteroar£ S%))c _z-(C, .z"
afkyl)o.i-heterocyclyl; -N(R3)z; 0 9J UL 2002 -N3, OXO

-hal ogen; -NOz; 5 -CEl; and -SH -@mmmﬁﬂopthulm QX-R; or -Cz_zo

al kenyl - NR3- Q i . - SOz- - | bond, O or - NR3-
and iR 4 is ar ;;f‘ IK'WB?%' %l{}@méwﬁ%g}ﬁ,ﬁF%hépyrﬁ%p-igg)bgfw?mlgf 10 Cz. zO

al kenyl that is unsubstituted or substituted by one or nore substituents
sel ected fromthe group consisting (NH -aryl; -heteroaryl; -heterocyctyf;
15 -0 C .zn alkyl, -O(C, _2oal kyl)o -aryI -O(Cl zoal kyI)o , -heteroaryl;
-0- (G _zoal kyl )~_, -heterocycl yl ; INZO N koxycar bonyl; 20 -S(0Qo0.z -Ci_zn

al kyl; -S(0)o_z-(C-zn al kyl)o. ~- ; _WG— ~0

al kyl)o ~-heteroaryl; -S(0)o z- (C zZn I terocyclyl; -N(R3)z; 25
-NR3-CO-OC i _znal kyI - No oxo; -Naz 30 -OH;, and -SH, or Ra is
- 1~9 0 9 JUL 2002/ \ Y/ \ i _6 N (R3)2 wherein Y is -N
or -CR; R is selected fromthe Df : -hydrogen S - C|

al kyl ; -C2IO al kenyl ; -ar o-al k G

al kyl - ,~al keﬁ?PsPe%ﬂﬂi‘ °f(§1 d@“"“‘ﬂ“ﬁl"l@{’[“ érWZb“tyﬁiIK‘é‘H Pz"i‘hf)‘stl t ut ed by

one or rmre Ssts rk%lﬁl’i&&rﬁrﬁﬁ a:foaxﬁm: RS fqm Blofié Adid)(196 mL
- hal ogen; - N( )z] 1 ey t gSJn YaRe { ?1et eroaryl;

CO- C~
20 - het er ocycb§ited 0‘@%“5}?38’ fahﬁf’ bexrs. h'gleé?qﬁ%ﬁ‘%fp‘x ‘E%\YFF'\%QWF@‘W"H@%%‘HHE'M ly

sel ect ed 16 oMidpiRraire bl BEH1EWES thide bafic nduggaaﬂ@%ko@nml?@&ml Thénd 25 each
Ris independent]ly sel ected Fromthe gr oup consi st ngr dr.oge
! v rdﬁﬁ‘g'éutl cal I y

alkyl, G _io afspelseag:preﬁa%@yﬁﬁ igoleted by flrahanoveshed, YVith
acceptahl e SalpEovlidé@rﬁQJf4-(¢aﬂa§B-2buﬂcy~tq@ Budaz@[43 e][l@]ﬁapﬂﬁ?r?dn?-‘i Dbutaampend of

forniul a R~yRs N | wherein 5 Ais = ~CR-
—CR- N=CR- CR= a&whw,cpeg 213r213°§QAMCREulated for C17H24N6 %C, 65.36, %H,
7.74; %N, 26.90; Found: %C, 65.16; %H, 7.65; %N, 27.29.

15
Example 47
Compound of Formula 1
N-|4-(4-Amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-y)butyl]-
N’-phenylurea
20
NH,
NZ NN

Under a nitrogen atmosphere, phenyl isocyanate (52 pL, 0.48 mmol) was added to
a suspension of 4-(4-amino-2-butyl-1A-imidazo[4,5-c][1,5Inaphthyridin-1-yl)butaneamine
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R~ is OH halogen, or NHR, R~ is selected fromthe group consisting of: -
hydr ogen; 10 -C~_ZO al kyl or Cz_zo al kenyl that is unsubstituted or 09 JuL 2002
substituted by one or nore substituents selected fromthe grou consi sting

of _aryl; -het®Qwen983 -heterocyclyl; 15 -O C ~.za al kyl, PCT/US9826473

-0 {C, _zoal kyl)o.i-aryl; _ -O(Ci_zoal kyl)o_i -heteroaryl ; -O(Ci

zoal kyl )o., -heterocyclyl; -G .zo al koxycarbonyl; 20 -S(0)o z -G _zo

al kyl; -5( 0) 0 _(91$ €j 0.48ommple)/inanhyidroms ;ctrahydﬁ[f@')lm(@mla Thereaction mixture was

oY ) ML SRRl i o o bRy X 2 28

_Z0 aI Kyl - NR3-c@raxtaRgrapby indiCated o BidriagmbteREn@ined ~ Amevﬂtyl &in§280@® ofor 5

Soz-; X | yl

o0 e af PR sl o Mo Bl S UACHTNIC e Khirol 85001 /1
one or nobe slAdded and Eetreactien lermww{tsraﬂnwcdm stir foup 5 bo rilicatgeh(@-4ce) fwas addeq | ;

het eroar - Ma RS EAVE s B S il AL Nl |,
al ko! cycar ho nyby ﬂasls(}mt)mtmhy elhiting with 95/5 dicloryngthane/rgethanoltozgliveys] \y}atc solr y| ;

alsfq?l)? ZI fﬁgt er oc C d%’gd’ﬁfﬁﬁ\? B EMW%W&%é Eﬁ”%’ﬁmmof\ll’uty] Vi

- hal ogen; 25 -1?@6;0[4,6}d][1éﬂmipht@mdlrat'YBbutyl]-sl\Y’-phﬁny\lurqa (Am)abms sz;mla)qd fer N( R3) z
-162 ~~S §a5( o o/ NH2;
and each llg [ S%Mﬁﬁgﬁﬁzy %5 J}?r o {%22 rggﬁou@#sﬁsg f60¢?ydr ogen)

C.io al kyl, CrNji22.8 koxy) haI ogen and tri ftuororret hyl; 5 or a

phar maceut i cal | y acceptable salt thereof. 25. A conpound of fornmula O O R~
A' ~C-NNCH3- N N 10 wherein A is =N-CR=CR- CR=; =CR- N=CR- CR=;

=CR- CR=N- CR=; or =CR- CR=CR- N= and RO iExappled8C~ io al kyl. 15 2fi. A

conpound of fc~nula N ~XX || REHIPWB &?%gﬁrel n 20 R is selected from
or

the group consisting of: -G . zo al al kenyl that is
unsubsti ti§t ed or slNaBt(ﬁ-t&mmwzwtﬂﬁél-mdmi‘hs-shhbﬁnnl?h,tbm@nédl)b@nébl li-omthe

group consisting of: -aryl; -heteroggs erocyc lyl; -0-C, .~o0 al kyl;
2163 09 JU 2002 -O(C_?o0al kq'F)‘Jﬂ“'“EaZI‘nF% _0(C,.zoal kyl}~_,
-heteroaryi; -O(C, .zoal kyl)o _rNisterocyclyl; -C _zo al koxycar bonyI 5
-S(0)c~-z-Cr-zo alkyl; -S(Ou-z-{(Cr-zo al kyl }o_, -aryl; -S(Oo_z- ((,\/_zo
al kyl}o.,-heteroaryl; -S(O o _®KA al kyl )o_, - het er ocycl yl; -N(R3)z; 10
-N~; . oxo; -halogen; -NOz; - -I| an 5 | - -C, zo al kyl - NR3- Q X- Ra or
-Cz.zo al kenyl -NR3-Q X-R4 Ns -CO or -SOz X is of bond, -0- or
-NR, - and R, is aryl; hetefoar¥l; W yl; » gor .zn al kyl or CZ_~o
al kenyl that is unsuhstitut subS{ityt eq; by 1qoore substituents
sel ected fromthe groan consistiy cn: 20 ryNe” - he aryl ; -heterocyclyl;
-0-C, _zo alkyl; -0-(Cr_zoalkyl}u.,-aryl; 25 O0 (C
r_zoal kyl }c, _,-heter oaryl -0-(Cr_~nal kyl )c~_,=heterocyclyl; -C, _zo
si | koxycar bonyl ; - eagh talzrﬂeﬂeddlwbmﬁ@) eyaon{e@m%eyﬁﬁtk)(ém.,b@r yl; 30
e

-5(0)u.z-(C, _zu alk I er oar
mmol) was rcacted with 4- (4-ammo -2-butyl-1H-imidazo{4,5-c][1,5]naphthyridin-1-

20 yl)butaneamine (0.15 g, 0.48 mmole) to provide 0.14 g of N-[4-(4-amino-2-butyl-1H-

imidazo[4,5-c][1,5)naphthyridin-1-yl)butyl]- N’- cyclohexylurea as a white solid.
Analysis: Calculated for C24H3sN7O: %C, 65.88; %H, 8.06; %N, 22.41. '"H NMR (300
MHz, CDCl;) 6 8.60 (dd, J =4.4, 1.4 Hz, 1 H), 8.08 (d, J = 8.5 Hz, 1 H), 7.44 (dd,J = 8.5,
4.4 Hz, +-H), 5.55 (brs, 2 H), 4.92 (t, J = 5.8 Hz, 1 H), 4.82 (apparent t, J = 7.8 Hz, 2 H),
25 4.13 (d, J=8.6 Hz, 1 H), 3.48 (m, 1 H), 3.35 (apparent q, J = 6.4 Hz, 2 H), 2.93 (apparent
t, ] =7.8 Hz, 2 H), 1.80-2.05 (m, 4 H), 1.45-1.75 (m, 6 H), 1.2-1.4 (m 2 H), 1.0-1.2 (m, 2
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-S(0)o z-(Cr-zn alkyl)o_, -heterocyclyl; -N(R3)z ~~~p~c, - 14 o ~~a -~

2002 r “NR~-CO-OC,.~~, al kyl; -Ns; oxo; -halogen; 5 -NOZ; -OH, and - 98 Jot 200
‘is/ \ ~/ \ (a)o-~ (CH)t_~ N(R3)2 wherein Yis -N or -CR; 10 each R3

|s i ndependent WP ¥@Pt ed fromthe group consisting of hydr BGRUSIBRM7IC~ ~o

al kyl; each Ris selected fromthe group consisting of hydrogen,-C -,0

aIkyI, C, .,o0 al koxy, halogen and ~tri fluoronethyl; anti Riais -NOz or

NH~; 15 or a piai.0heeld Hed By HRMS:(BIxdaled forad,iHa N6 @) 432.2908,found0 S~~~ P

. A Ase, L. A@_ géiﬂ:g A&, % AY% A . A% A{. AS. A. AL. A9% A% A, % A" @6 AV% A. AL[ . Al

9 AL[ % A n9. Asn% % A& 9. A@. AL. A. AL AL A5. AO. Ay. A. A3. AnY. AnF. Al . AH. A% A& A

“f.Af.ASS5. As! 9. A&% A. AL Al. Al . A@ ALH. A. AsH. As! . A. As5% A@®. A9. A5. An% Al @ AL. A

&L.A,%;A.AQ.A.L.A9.As.A.A,.A.AQ@DA.A..@gﬁgaﬁ@F.A.A.A.A&.A.A.A&.A.A.A%;A.AQ.

A AL. A9. A. . A A A A 9. A9. AhS. Ay% As. AQA"A. 9. AL{ % A& . A A . A A A A% AL. A

9. A9. A Al #9. An. A0, . A&, . AL, . A9. A. AdLCompdund af FoBmlallr . A" h. A AF. A

N e o N "ﬁ?ﬁ#kz Mlﬁs-ﬁl\f?ﬁnw&mv-m&"%

7xxx7x7xxxxxx777x77x7x7xy7>77 777777><<<< <<<<7<<<<<<<<<<~<7|7||>>>>>~>7>>>

S>>>>>>" SS>>>>?7>57~>~~>>>>>SS>GP A ?ISSS S >SS>KLK??>?>>~>2 <P IX KKK ~X XXX 22X 2XX <X

X<?<| 2| 222220 XX X PP~ >~ ?2~2 N-<~<~<~<~<~???>?7?DB:! \s45 C

\s\s(s\# #. ’)>’)>>’)>>>’)>’)’)>’)’)N(6x_ X PASKSKS?P?XS?KSP??XS?~P?X~??X~?X?X?X??7?7?
:§F>p5r>pwr> >| >| > 3| 3| 2>>5>>>>>2575>>| >

| ? |||||||||'7|||||||||~|"|"|||||

TH>>SSPPX~XXXSXKS?XXXXXXXX ?X?2??7?X?7?

| }9: L5
| @ @ @ #. #. Opxx?~00000002788x8888x8| 88x| xxXx| | H7x8X%x885688888" 8~828~8882827<
29929997~>87~ 9>???????xx~xxpppx||xx||xxkkkk[[}[[[[[[[[[[[[[|||||||[[é[[5kkk
XXXXXX <X <<<<’><’><’><<>~’>’>Usmg~th¢geqvmk[gq od\gf Example 47, butyl isocyanate (54 uL, 0.4

O R e A L SRR 77

?2>>>p<p<p| pxpﬂﬂ)bp%mmﬂoW&’ﬂmphmmﬁxlé%qf&%ﬂa&ﬂq-z-hmku&Sx8x9x9x’7

X?X?X??X~?Xy 4 @ Mah 1

Ghh( hQE. #. 8| xxx’Pxé15 Sgé%génaghﬂégxéh%%gypt;(\%(lf uty,l)11rg_a~a,§aw lte)ic)’g?x&n)?l x%x8x8x8y88
88>87877| ?| ?| |WWPMH@N@%@%’?’??% oM 2P (82, :HGEAOI24H > <><><><
<<<<<L| < <|7<§7| §dN:|Z$56<X>>X>>X>>p>p>p>pppx<>x<>p<>p<>><’7<<~~| S>S~?>7>>72777
999|9|>9~|~>99996 232770~ ~?2p>8?22pp??2p?X;

7x79x88899787878787878|~Opxpxxxpppp0 ~777>>>>>>7777x||7 ?27~>7~1$45 C

| ’>| >’>>>x’>>>x>>>><><><>>>>’><| | <| Hy ﬂ}ﬁ n?ihﬁ-lfﬂuith <| <| <| <| <| <l << << <|
<I<[|[1]Ix]Ixl]]] XX8X0X>HL??????? 272?72 7?XXXX X <X <X KX KX <KX <KX <KX <KX <~X<~X<
XXX KX LSS~ L~ mmlﬁ¥ﬁ][}&Mmemﬂﬁwk&m>x| | | <<?<<~<?>
?~?8~?8p~8~88788xx?878x?| ???~ 9?3%;4 PXP2XXXXXX] | XXXX]| | | XXXXXXXXXXXXXXXXX] | || ]
<<<<<<<<| | || ]]]<<<<0>T>: & G 4

GG (t G #.

MbNVB( SME. #. p?| | | | | ?) 8888xxx xxxxxx 7>>~~| ?||~|||||||7780x797
PPV~ ~X~?~?7?8?2?7?>7?7?8?7?7? «><><><<<<<<><><><9>

<9><9><><><>><>><>><>><>><>><>><>><>><>><>><< He>< <> >><>><>>>>
>>>>>>>><
H@-I@ @-I# 12 xxx| <<<>>>| | | <<>’>’?’>’>’>’>’?’>’>’>’>’?’> ’>xxx| <>>>>>??7~~>~ >>>>~’>>><’>>| >| ~?

YY(Y# #. x| | ~| | | | ~>>22222222222227~ ||x|x|x|||||||>|>|>|>|>|>|~|~|~|||<|~|~|
X=x| ~x| | X| | X| | x~| x>[ x> x?| x| | | | | xx8?2<?<<?2?<<<| 2| 2~~2~2?2p?222227| 2" 8] ?8<>?
?????<<|99|~9|>>>999>>9999>>>999>>>>89>|>~~>>>>>|~~~~9> <<|9|9|~9||9|9|8999

DHDH(HD¥, #. | | | | ~>>] | | <<>>2229722592p2<2] 29| | <2<?| | | 22| | | 8] 787| | 2| pBxx| <><<>

L e NN N NN N NN NN PN PN PN



USUUUBVWIWWAKYZ{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU

] ca] ca]'ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Z<[[<\D\Q S\_\m ] Jald Jou 2002
el NZAN N HWEI29693 wal gb\ V{ vl gb] X] U] caU] ca] ca] ca] cal] c RITEEPEHFBNaU] ca]
cal] ca] cal] ca] c&al] cal] ca] cal] ca] cal] ca] c*a] cal] cal] ca] ca] ca] ca]ca] ca] caj *m
NONE AXNZNANNNANNN " a{aaabccdEd\ df d| dzupkf " [ V{vqgl gb] X] ] ca] ca] c™a] ca] ca]
lCJ]a] caU]] ca]U]ca] ]c"a} ggﬂjﬁﬁ%l}he?%r?&] aefhbl b Exjatpiecia | eyl chiofofaidhe 361 g1a]0048] ca] cal] ca

cal] cal] ca] cal] ddwee$f uf f f, . - e
g9g,iuiij$j3j 29l ‘V?slfi*’rﬂﬁqR"H‘&fﬁ‘a(éraﬂaﬁﬂ'?'h%‘ﬁ‘i’EE'ZE‘JTZPE‘*aﬁ'@&‘J@HTPéH]YEﬁ‘P'c’é\/J ca] ca] ca
| ca] caV] ca] calypajiaebthine (. tg, OB manele)t6 ploeidt 042 gaf phenybN}[¢-44-amino2tmmflca] ca] ¢

allrrssttttv]y

ww' y| yzz{n{] |%iﬂ}&@ﬁﬂééqﬁ]Wﬂ‘f%\‘%‘ﬁ“&*&?k‘&?&%&‘eﬁ%T°&i3] oapysis Caleplated ) ca) ¢

a] ca] ca] cg] calferad b, CALC6H 655 Yath b 53] %N 048} BaindedeCagecast B, 639 BeNb=
- 9QZho} K| ~xsni gU] ] ca] ca] ca] ca] ca] ca] ca] c*a] ca] caU] ca] ca] ca] ca] c™al] ca] ca]
ca] ca] ca] ca] c&?é ] c~a] ca] ca] ca] ca] ca] c$a] ca] ca] ca! ) 6NQTX x*t zt oj d_ZUi d_ZU] ]
ca] ca] caV] ca] ca] caU] calU] ca] ca] caD] ca] ca] ca] ca] ca] ca] c™a] ca] ca]ca] ca]ca]ca]c
~a] ca] ca] ca] ca] ca] ca] c”al] ca

77VB4! @Fi _{vql gb] X]]c]ca] ca] ca] ca] ca]%‘ﬁf‘glﬁ]séa] ca] ca] ca] ca] cal] cal] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] Cahpmmhd aff Forhaiai b™ i qt r

I %8%-xsnh¢™ Yl gb C a al.ca cal ca al.c™al.ca] ca] ca] c”
aU] ca] ca]lga] cg] 1:?;} %ﬂH@%’gﬁ‘}'g%f'%gqué@g‘]zg&%g‘]ﬂﬁ%“wr’ f‘ﬂ'&ﬁb%“g'h' Joalcal

| @aS&} xsni d_YI gb] X] ] c] U] ca] ca] ca] ca] crfuweahida] caU] ca] caU] ca] ca] cal] ca] ca] ca
] ca] ca] ca] caU] ca] ca] ca] ca] ca] cal.ca] cal] ca] ca] ca] ca

&T25?WrAJx~xr nga\ W gb] X] ] ] ca] }(ﬁicaU] ca] cal] caU] ca] ca] ca] ca] ca] ca] ca] cal] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca Ul caJ ca]ca] ca] ca]ca

*-5gw, 5DPM! . Ekn: 5SXY] _azupk 7Tl a] ca] caD] ca] ca] ca] ca] ca] ca] cal ca

UV] cal] ca] ca] ca] ca] cal] cal] ca] callca Wca] ca] ca] c™a] ca] ca] ca] c”a

an (*, GRhgpl b] wr mhc™ Y1 gb] ] &4] caf;ta] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
aU] ca] ca] calU] cal] ca] ca] caliga] ' ] cakca] cal] #a] caU] cal] ca

36" o] ({f +1EJU} xsmhc"YTI gb cajc C cal ga] ca] caD] ca] ca] ca] ca] cal] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca UWV] cal] cajf€al] ca] ca] ca Uu! x&W8@zhVOv _
| wmhc”YIl gb] ] ca] ca] ca] ca] ca] ca] ca] calU] ca] ca] ca] ca] caU] ca] caU] caU] ca] ca]ca]c
a] ca] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca] ca TKRO h+9

ztoje_ZU] ] ca] cal] ca] ca] ca] cal] ca] ca]ca]ca]c ca] calU] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] caU] ca] ca] calU]ca]c(a! k%

>| Wgvm ~7FI }wpj e_ZUj e_ZU] ] ca] cal] ca] cal] ca

UV] cal] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] c*a] ca] ca] ca] c”a] ca] cal] ca]
ca] ca] ca]ca]ca

h@ AEJZt "0<J{snic] e ZUe Z alllcaUl c a ' ch cal ca
ce(a@U] ca] ca] caEJ] ca] ]c @ﬁéejﬁ?éaj%‘lfgﬁgwﬁc%&3%‘@3&@&?@%‘%@9§ﬂ( Feal
~yisnhi:"Yil'j eL_J]Z]m]ream]eca,]itﬁa](%?}maumg}mhﬁadzsmmmsqmbm%aﬂlca] ca] ca] ca] ca]j
ca] ca] ca],cal c cayl ¢ al cal cal cal cal ch o FU.

vl Ty 218 ot ORGP (05 b RS D2y e D18 hof Apté-(oamino-2-buyl117

U\4] cag] ca] ca] calidzad[¢3lcialshapltayriial- ta)eayit-2hadaide ad§ whitd oid.C HINMR|308] ca] ca]
caj ca

OX™#+: Fl z} xr mﬁgﬁ%ﬁ Cé)_%})]acﬁ'f%‘dglﬂ ‘éé’@] kéﬁé’ald]ll: 5']09 éﬂdch]‘éé] béf"éa] %]7(%](%1 cal ca]
ca] cal] ca] ca] cag s cat aahcrbsad aacabh (R] r2bsadd A3 164);6.8%(m, 1 H), 6.47 (dd,
promnent gE#CY &C&A&&UE&~xsni a\ W e 7] g] ca caDk] ca%ca&ca] cal ca%cgl]acaglcaU] cau
] ca] ca] ca] ca] T &) chlif-dd e 4P &prEst }754701&1’@4‘})6 P aprarept g T EHz 2 H),
U&&&E&E&&ES ) ( C 3 OHspiadedt U T =78 Hz, 2 H); 1.7-2.J1 (8 Wadl 1. 51 mh, 2\ 1YY €.0d 1t Fabsalcahgal ca
] ca] ca] c”a] cal ca E))( cal cal ca] ca] ca]cal] ca] cal cal] ca

ca] calU) cal.cal ca %

UV] caV] cal] ca] é‘égw%! fo BH@%QQ%NQA@@ 3fQul 4R 244444456066 77878} xsni d
_ZU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] caU] caU] ca] ca] ca] ca]
ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca! 78@08j 8u888880: : : : =>>> >;
>c>>>?7? @AAAAABBLB| wr mhb] Xi d_ZU] ] c] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca
] caU] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] c”a] cgU ca] ca] cal] ca] ca] ca
L BBJ CFDKDL DPD] Dx Dv EEEEEEF
FGGEHHHKI } JJJJJJJJJIxsnhc] Wrhb] Xi d_ZU] ] U] caU] ca] caU] ca] ca] caD] ca] ca] ca] ca] ca]
ca] ca] ca] ca] caU] caV] cal] ca] ca] ca] ca] caU] ca] ca] caDb, ] ca] ca] ca] ca] caJIJ#KXLMZMV
[ NOYG OnOO0Q P8QF QQLAORR) R;
R=RRRSTMTY; U} wr mhc”Yi d_ZU] ] U] ] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] cal] ca] ca] ca]
ca] ca] ca] cal cal] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]lcaUca]jca jU

WWWAYYYYYYYSZvZZZZZZ6[ [ +\\\ ]~ __zupkfa\W d_ZU] ]] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cal] cal] cal] ca] ca] caU] calU] ca] ca] ca] ca] ca] ca] cal] cal] ca] cal] ca] ca] c
aj cal ca

e Y Y Y . Y I N I T T T T T T Y T B T S T I e T : 1



a] caU] ca! NI PI RITIVIXIZI\I’\I‘IbIdIfIthIIInIpIrItIvaIzI|I~IIIIIII’?J@]E } xsm
gh\W]]c aUc aJc aUc aUca]lc aJjcajc alJcalc aJcalc aJjca]jc aJcalc a]c éo‘ 002
ajtaljc aljcalc aJcaljc alJcaljc aJcalc aJca]jc aJcalc a]ca! KILJ
KKKLLLLLLLLLLLMQ?9r2p698 | LLLLLLL{vpke  ZU} xsngb\ W caV] ca] caV] cE¢usspr&[aV] ca]
caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] caV]ca] caV]ca] caV]ca]caUc aJca]c
al ¢ aLMvWwW MMVMVWMWM' MBM M) M M6 MVMVMVVMIVMVMM wr mgb] XShg] ca] ¢ a] ca] ¢ ay c
aJjcaljc aJcalc alJcaUca]c Example 52

a] caV] ca] caV] ca] caV] ca] caV] ca] caV] 9‘55@%(]’ E! ca}%ﬁg]ﬁ}cg\ﬂa}cg]ﬁ]cg\qa]cg]a]cg\qa]cga] .

alcalc aJca]c alcalc aU c a]ca] c aNdelsAmimei-bug)-calc ajcalc aUc aJcalc
aljcalc a]jca]c

) MMM NINNNNNNNCCD CORPITARAA S R esitn BRI ca) cal] ca) o
a]ca]c a]calUca]c aJcal ca]c a]ca] a@] ca] ca] ca] ca] cal] ca] ca] cal] cal] ca]c
aljcalc aljca]c aJcalc a]Jca

BSi Sj Sn5nSy Sz SUI UJUbUc UU, VIVS
U] ca] cal] ca] cal] ca] ca] cal] ca] ca
Ul ca] c a] caU] ca] cal] ca] cal] ca]c

~] 11 ~xsmhc] Xmhb] W gb] XcaU] caU] c§] ca] £aU] ca] cal] ca] cal] ca] ca] ca] ca] cal] ca
U ca] ca] cal] ca] ca] cal) ca] ca Natﬂwlca calcal ]1111]11111111111

4X5XBXCXJ XKX} xsmhb] Wrhb] W gb] Xca
caU] cal] ca] ca] ca] cal] ca] ca

cal] dp] c
Xf gXYYNYoYpYYYYYY>Z 777777|

[

]caUl c

111111111111111{upj e_ZTmhb] W gb] U ca] cal] ca] apeal] ca] cal) ca] cal] ca] caU
] ca] caU] ca] cal] ca] calU] ca] caU] ca] caU] ca] caU] ca] caU]ca]caU ca]lcaUca]]l]lllll]
1111 MENPAQA | wql gb\ Vmhb] W gb] U] U] ca ca] ca] ca] caU] ca] cal] ca]
cal] ca] ca] c™a] caU] ca] ca] ca] caU] ca] caU] ca] cal] ca] a] cal] ca] cal] ca] cal] ca
Jca """ ° a>aGaaab?bb/ ccc#dKdMIOdQd~dd4e7elLeeeFf ay)° ZTA gb\ ] caU] caU] ca

U] c”aU] caV] ca] caU] ca] cal] ca] caU] caU] ca] cal] caU] cal[ca U] c”aU] ca] cal] ca
W] cal] cal] ca] ca] c ading e gederal method of Example 47, benzoLl;hlonde (56 uL, 0.48 mmol)

e A A gk 1 <2

U c”al] cal] callipalatatdine bl s 81038 Mio1e) ©RERRO0I TSN $4-(SaRinc-2WbuWI18Y =V} Xsni d

ZUal] ca] ca] ca] c c ajc
aj caﬂ ca} ca} ca‘%ﬂ) %}g@gtﬁﬁﬂ};ﬁﬂa@ﬁéﬁaﬂfﬂ%@ 1‘%651‘%%8&‘]“8&]*?!’&] Applysific o
=vDvFvPv TN vdvEaleutatstdMs @HEMNOW VARG wAEl68 14m] %H| §.8%; %N, abloBsakduad:ced,a812¢a] ca] ¢
a] ca] ca] ca] ca] ]g ]((‘)aU] c aJc aUc a] calUlc aJcaljcalc alJc aJjcalc aUc
ajc aUc aJc a Z%c@}@?s’mt} /2] +6CLV]

-}xsnid_zZU c]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca!: &3&5)% waU} xsni d_ZU] c] ] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] calcalc
a] ca] ca] ca] ca] c(a] ca] c"a] ca] ca] ca] Canpaindaf Earjmui]ica] ca! >27ET /\

[ Cal cal calbeal cal ca R G aRpRR R PR RRMO &4 SRVOBEBT BT RARIE Oy ) e

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cBl] benzglaf@a] c(a] ca] ca] cal] ca] ca] ca]calc
aJca] ca] ca] ca] ca] ca] c(a! $wzA 38"

zupkfa\WJ] ] ca] ca] ca] ca] ca]ca]c
] ca] ca] ca] ca] ca] ca] ca] ca] ca
C YxzGvXt | wmhc] XUl ] ] cal] ca] 3 cal ca] ca] ca] ca] caV]c(a] ca]ca]ca]ca]ca

YxzGVXt | wmhc] XU] ] ] cal] ca]
a] ca] ca] ca] ca] ca] ca] ca] ca]

cafca] ca] ca] ca] ca] ca\ (a] cal calca]ca]calc
caj a] C. a] cH] ca
*1 ci K-110%& ()-10%& ()-y ' () ( nl0% & ()-310%&
()-3c #& K-&610%& ()-.10%& ()-+10%& ()~ 9 1 /«z& ) 0% & ()-10%& ()-

Benzyl isocyanate (59 pL, 0.48 mmol) was added at ambient temperature to a
suspension of 4-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)butaneamine
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nL, 0.16 mmol) was added to the suspension and then nicotinoy! chloride hydrochloride

— —

(0.028 g, 0.16 mmol) was added. The reaction mixture was stirred at ambient temperature
for 1 hour by which time a solution was obtained. Thin layer chromatography (9:1

20 dichloromethane:methanol) showed one major new spot with a higher R¢ and only a trace
of starting material. Aminomethyl resin (100 mg) was added and the reaction mixture was
stirred for 5 minutes. The solvent was removed under vacuum. The residue was dissolved
in dichloromethane and placed on a layer of silica gel. The silica gel was eluted first with
dichloromethane and then with 9:1 dichloromethane:methanol. The cleanest fractions

25 were combined and then concentrated under vacuum to provide N°-[4-(4-amino-2-butyl-
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(9:1 dichloromethane:methanol) showed one major new spot with a higher Rrand only a

trace of starting material. Aminomethy! resin (100 mg) was added and the reaction
mixture was stirred for 5 minutes. The solvent was removed under vacuum to provide a
20 white powder. This material was placed on a short column of silica gel and purified by
eluting first with dichloromethane and then with 9:1 dichloromethane:methanol. The
cleanest fractions were combined and then concentrated under vacuum to provide a
colorless oil. The oil was dissolved in dichloromethane, hexane was added just until the
solution started to become cloudy, and then the solvent was removed to provide N-[4-(4-
25 amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)butyl]phenylacetamide as a white
powder. Analysis: Calculated for CosHigNgO,: %C, 67.24; %H, 6.77; %N, 18.82; Found:
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Compound of Formula IV

2-Ethoxymethyl-1-phenylmethyl-
1H-imidazo[4,5-c]{1,5]naphthyridine-SN-oxide
3-Chloroperbenzoic acid (3.7 g, 13.4 mmol) was added in 3 portions to a solution

10 of 2-ethoxymethyl-1-phenylmethyl-1H-imidazo[4,5-c][1,5]naphthyridine (3.9 g, 12.2
mmol) in chloroform (100 mL) in a flask covered with aluminum foil. The reaction
mixture was stirred at ambient temperature overnight; and then it was washed twice with
dilute aqueous sodium bicarbonate and once with brine. The chloroform layer was
divided into two portions. One portion was used in the example below. The second

15 portion was concentrated under vacuum. The residue was recrystallized from isopropyl
alcohol to provide 2-ethoxymethyl-1-phenylmethyl-1 H-imidazo[4,5-c]{1,5Inaphthyridine-
5N-oxide as a solid, m.p. 187.5-189°C. Analysis: Calculated for C,oH;sN4O; + %4 H,0:
%C, 67.52; %H, 5.49; %N, 16.58; Found: %C, 67.56; %H, 5.36; %N, 16.77.

20 Example 70
Compound of Formula I

2-Ethoxymethyl-1-phenylmethyl-1H-imidazo[4,5-c][1 5]naphthyrldm-4-amlne

NH,
N
N/
N
l >\/O\/
~ | N
x N

Ammonium hydroxide (20 mL) was added to the chloroform solution of 2-
25 ethoxymethyl-1-phenylmethyl-1H-imidazo[4,5-c][1,5]naphthyridine-5N-oxide from the
example above. Tosyl chloride was slowly added. Thin layer chromatography indicated
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10%-#& (}--" w]r@(){ﬁ’éﬁﬁgyl fdetate (légl%of,#fg‘xz(nle (&) ﬁﬁ%&s%dcd and the mixture was allowed to
stand overnight. The resulting crystalline solid was isolated by filtration to provide 2-
ethoxymethyl-1-phenylmethyl-1H-imidazo{4,5-c][1,5]naphthyridin-4-amine, m.p. 173-
174°C. Analysis: Calculated for C,oHoNsO: %C, 68.45; %H, 5.74; %N, 21.01; Found:
%C, 68.35; %H, 5.83; %N, 21.27.

10
Example 71
Compound of Formula XXXI
N*-(3-Isopropoxypropyl)-3-nitro[1,5Inaphthyridin-4-amine
Part A
15 Phosphorus oxychloride (3.4 mL, 30 mmol) was added to chilled (ice bath) N,N-

dimethylformamide (15 mL). The resulting solution was added dropwise to a solution of
3-nitro[1,5]naphthyridin-4-ol (5.73 g, 30 mmol) in N,N-dimethylformamide (35 mL). The
reaction mixture was maintained at ambient temperature for 5 hours and then it was
poured onto ice. The resulting yellow precipitate was isolated by filtration and then
20 partitioned between dichloromethane (200 mL) and water (150 mL). The organic layer
was separated, dried over magnesium sulfate, filtered, and then concentrated under
vacuum to provide 4.2 g of crude 4-chloro-3-nitrof 1,5Jnaphthyridine.
Part B
4-Chloro-3-nitro[1,5]naphthyridine (4.1 g), dichloromethane (150 mL),
25 triethylamine (4.1 mL, 29.5 mmol), and 3-isopropoxypropylamine (3.3 mL, 23.8 mmol)
were combined. The reaction mixture was maintained at ambient temperature overnight
and then quenched with water (100 mL). The phases were separated. The aqueous phase
was extracted with dichloromethane (100 mL). The organic phases were combined, dried
over magnesium sulfate, filtered and then concentrated under vacuum to provide a yellow
30 oil. The oil was purified by flash chromatography (silica gel eluting with 1:1 ethyl
acetate:hexanes) to provide 4.8 g of N*-(3-isopropoxypropyl)-3-nitro[1,5]naphthyridin-4-
amine as a yellow powder, m.p. 62.5-63.5°C. Analysis: Calculated for Cy4H;sN4O3: %C,
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Example 72
Compound of Formula XXXII
N*-(3-Isopropoxypropyl){1,5]naphthyridine-3,4-diamine

10 N*-(3-Isopropoxypropyl)-3-nitro[ 1,5 naphthyridin-4-amine (4.2 g, 14.5 mmol),
platinum on carbon (1.1 g of 5%), and ethyl] acetate (100 mL) were placed in a
hydrogenation flask. The mixture was shaken under a hydrogen pressure of 50 psi (3.5
Kg/cm?) for 2.5 hours. The reaction mixture was filtered and the catalyst was washed with
ethyl acetate. The filtrate was dried over magnesium sulfate, filtered and then

15 concentrated under vacuum to provide 3.6 g of N*-(3-
isopropoxypropyl)[1,5]naphthyridine-3,4-diamine as a bright yellow oil. 'H NMR (300
MHz. CDCl,): 6 8.70 (dd, J=4.1,1.6 Hz, 1H), 8.39 (s, 1H), 8.17 (dd, J=8.4,1.6 Hz, 1H),
7.37 (dd, J=8.4,4.1 Hz, 1H), 5.99 (broad s, 1H), 3.98 (broad s, 2H),3.63-3.55 (m, SH), 1.87
(pentet, J=6.2 Hz, 2H), 1.17 (d, J=6.1 Hz, 6H); MS (EI): m/e 260.1630 (260.1637 calc’d

20 for C14H20N40),

Example 73
Compound of Formula XXXIII
2-Butyl-1-(3-isopropoxypropyl)-1H-imidazo[4,5-c]{1,5]naphthyridine
25 Part A

Valeryl chloride (1.53 mL, 12.9 mmol) was added dropwise over a 15 minute
period to a chilled (ice bath) solution of N*-(3-isopropoxypropyl)[1,5]naphthyridine-3,4-
diamine (3.2 g, 12.3 mmol) in dichloromethane (40 mL). The cooling bath was removed
and the reaction mixture was maintained at ambient temperature for 1 hour. The solvent

30 was removed under vacuum to provide a dark tan solid.
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vacuum. The residue was partitioned between dichloromethane (150 mL) and water (150
mL). The fractions were separated and the aqueous fraction was extracted with
dichloromethane (100 mL). The organic fractions were combined, dried over magnesium
sulfate, filtered and then concentrated under vacuum to provide a brown oil. The oil was
purified by flash chromatography (silica gel eluting with ethyl acetate) to provide 3.1 g of
2-butyl-1-(3-isopropoxypropyl)-1H-imidazo[4,5-c][1,5]naphthyridine as a colorless oil. 'H
NMR (300 MHz, CDCl;): § 9.32 (s, 1H), 8.90 (dd, J=4.3,1.7 Hz, 1H), 8.49 (dd, J=8.5,1.7
Hz, 1H), 7.57 (dd, J=8.5,4.3 Hz, 1H), 4.94 (t, J=7.0 Hz, 2H), 3.56 (pentet, J=6.1 Hz, 1H),
3.44 (t, J=5.7 Hz, 2H), 3.05 (t, J=7.9 Hz, 2H), 2.29-2.20 (m, 2H), 2.01-1.90 (m, 2H), 1.60-
1.48 (m, 2H), 1.15 (d, J=6.1 Hz, 6H), 1.03 (t, J=7.3 Hz, 3H); MS (ED): m/e 326.2104
(326.2106 calc’d for CysH26N40),

Example 74
Compound of Formula XXXIV
2-Butyl-1-(3-isopropoxypropyl)-1H-imidazo[4,5-c][1,5]naphthyridine-
SN-oxide

3-Chloroperbenzoic acid (1.2 g of 57-86%) was added in four portions over a
period of 20 minutes to 2-butyl-1-(3-isopropoxypropyl)-1H-imidazo[4,5-
c][1,5]naphthyridine (1.4 g, 4.3 mmol) in chloroform (20 mL). The reaction mixture was
maintained at ambient temperature for 2 hours and then it was washed with saturated
sodium bicarbonate (2 x 15 mL) and water (20 mL). The organic fraction was dried over
magnesium sulfate, filtered and then concentrated under vacuum to provide a yellow oil.
The oil was purified by column chromatography (silica gel eluting with 95:5 ethyl
acetate:methanol) to provide 0.95 g of 2-butyl-1-(3-isopropoxypropyl)-1H-imidazo[4,5-
c][1,5]naphthyridine-5N-oxide as a yellow solid, m.p. 92.0-93.0°C. Analysis: Calculated
for C1gH26N.O2: %C, 66.64; %H, 7.65; %N, 16.36; Found: %C, 66.18; %H, 7.39; %N,
16.26. "H NMR (300 MHz. CDCl:): § 9.24 (dd, J=8.8,1.6 Hz, 1H), 9.05 (s, 1H), 8.98 (dd,
J=4.3,1.6 Hz, 1H), 7.65 (dd, J=8.8,4.3 Hz, 1H), 4.89 (t, J=7.0 Hz, 2H), 3.56 (pentet, J=6.1
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Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.42 mL, 3.5 mmol) was
added dropwise to a solution of 2-butyl-1-(3-isopropoxypropyl)-1H-imidazo[4,5-

10 c][1,5]naphthyridine-SN-oxide (0.8 g, 2.3 mmol) in dichloromethane (25 mL). The
reaction mixture was maintained at ambient temperature for 2 hours and then concentrated
under vacuum to provide a yellow oil. The oil was dissolved in methanol (15 mL) and
then sodium methoxide (0.8 mL of 25% in methanol, 3.5 mmol) was slowly added. The
reaction was maintained at ambient temperature overnight. The resulting precipitate was

15 isolated by filtration and then recrystallized from methyl acetate to provide 0.47 g of 2-
butyl-1-(3-isopropoxypropyl)-1H-imidazo[4,5-c][1,5]naphthyridine-4-amine as a white
crystalline solid, m.p. 174-175°C. Analysis: Calculated for CysH27N50: %C, 66.83; %H,
7.97; %N, 20.51; Found: %C, 66.70; %H, 7.81; %N, 20.75. '"H NMR (300 MHz. CDCl5):
o 8.50 (dd, J=4.3,1.5 Hz, 1H), 7.90 (dd, J=8.4,1.5 Hz, 1H), 7.42 (dd, J=8.4,4.3 Hz, 1H),

20 6.75 (s, 2H), 4.77 (t, J=6.8 Hz, 2H), 3.50 (pentet, J=6.1 Hz, 1H), 3.35 (m, 2H), 2.95 (t,
J=7.8 Hz, 2H), 2.13-2.04 (m, 2H), 1.86-1.76 (m, 2H), 1.52-1.40 (m, 2H), 1.05 (d, J=6.1
Hz, 6H), 0.97 (t, J=7.3 Hz, 3H).
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10%-#& () -- Bl:lrop(\)v%%%%r a penod 0 O%mmutés) toa solutlon o%ﬁ‘-c{ﬂ)oro-}mtro{ finap 2hyr1dme
(4.6 g, 22 mmol) and triethylamine (4.6 mL, 33 mmol) in dichloromethane (150 mL). The
reaction mixture was maintained at ambient temperature overnight. Water (100 mL) was
added and the phases were separated. The aqueous phase was extracted with

10 dichloromethane (100 mL). The organic fractions were combined, dried over magnesium
sulfate, filtered and then concentrated under vacuum to provide a yellow oil. The oil was
purified by flash chromatography (silica gel eluting with 1:1 ethyl acetate:hexanes) to
provide 5.3 g of N*-(3-butoxypropyl)-3-nitro[ 1,5 Jnaphthyridin-4-amine as a colorless oil.
'H NMR (300 MHz. CDCl5): & 10.08 (broad s, 1H), 9.38 (broad s, 1H), 8.78 (m, 1H), 8.22

15 (dd, }=8.4,1.6 Hz, 1H), 7.64 (dd, J=8.4,4.1 Hz, 1H), 4.57 (broad s, 2H), 3.63 (t, J=5.8 Hz,
2H), 3.46 (t, J=6.7 Hz, 2H), 2.10-2.03 (m, 2H), 1.65-1.55 (m, 2H), 1.44-1.32 (m, 2H), 0.92
(t, J=7.3 Hz, 3H); MS (EI): m/e 304.1535 (304.1535 calc’d for CysH20N403),

Example 77
20 Compound of Formula XXXII
N*.(3-Butoxypropyl)[1,5]naphthyridine-3,4-diamine
Using the method of Example 72, N*-(3-butoxypropyl)-3-nitro[1,5]naphthyridin-4-
amine (4.9 g, 16 mmol) was reduced to provide 4.3 g of N*~(3-
butoxypropyl)[1,5]naphthyridine-3,4-diamine as a bright yellow oil. Analysis: Calculated
25 for C1sH2aN40: %C, 65.67; %H, 8.08; %N, 20.42; Found: %C, 65.48; %H, 8.07; %N,
20.41. "H NMR (300 MHz, CDCl5): & 8.70 (dd, J=4.1,1.6 Hz, 1H), 8.39 (s, 1H), 8.18 (dd,
J=8.4,1.6 Hz, 1H), 7.37 (dd, J=8.4,4.1 Hz, 1H), 5.97 (broad s, 1H), 3.96 (broad s, 2H),
3.63-3.56 (m, 4H), 3.44 (t, J=6.7 Hz, 2H), 1.89 (pentet, J=6.2 Hz, 2H), 1.63-1.53 (m, 2H),
1.44-1.32 (m, 2H), 0.93 (t, J=7.3 Hz, 3H); MS (EI): m/e 274.1799 (274.1793 calc’d for
30 CisHxN,O),
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10%-#& (p--" vhtiaprépy) 1,5 haphdiEitife-6)4-diamin@¢h 7 18 5 mmol) W3eréssted with Valeryl
chloride (1.7 mL, 14.3 mmol) and the resulting amide intermediate was cyclized to
provide 2.9 g of 1-(3-butoxypropyl)-2-butyl-1H-imidazo{4,5-c][1,5]naphthyridine as a
colorless oil. A small portion was purified by flash chromatography (silica gel eluting
with ethyl acetate) to provide a pure sample as a white powder, m.p. 56.5-57.5°C.

10 Analysis: Calculated for C20HsN4O: %C, 70.56; %H, 8.29; %N, 16.46; Found: %C,

70.48; %H, 8.25; %N, 16.61. 'H NMR (300 MHz, CDCl,): § 9.32 (s, 1H), 8.90 (dd,
J=4.3,1.6 Hz, 1H), 8.49 (dd, J=8.5,1.6 Hz, 1H), 7.57 (dd, J=8.5,4.3 Hz, 1H), 4.94 (t, J=7.0
Hz, 2H), 3.45-3.39 (m, 4H), 3.04 (t, J=7.9 Hz, 2H), 2.26 (pentet, J=6.1 Hz, 2H), 2.01-1.91
(m, 2H), 1.62-1.48 (m, 4H), 1.45-1.33 (m, 2H), 1.03 (t, J=7.3 Hz, 3H), 0.94 (t, J=7.3 Hz,

15 3H).
Example 79
Compound of Formula XXXIV
1-(3-Butoxypropyl)-2-butyl-1 H-imidazo[4,5-c][1,5]naphthyridine-5N-oxide
20 Using the pgeneral method of Example 74, 1-(3-butoxypropyl)-2-butyl-1H-

imidazo[4,5-c][1,5]naphthyridine (2.2 g, 6.47 mmol) was oxidized to provide 1.6 g of 1-
(3-butoxypropyl)-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridine-5N-oxide as a yellow
powder, m.p. 126.5-127.5°C. Analysis: Calculated for C20H2sN4O,: %C, 67.39; %H, 7.92;
%N, 15.72; Found: %C, 67.13; %H, 7.69; %N, 15.82. "H NMR (300 MHz. CDCl): § 9.22
25 (dd, J=8.8,1.5 Hz, 1H), 9.04 (s, 1H), 8.99 (dd, J=4.3,1.5 Hz, 1H), 7.65 (dd, J=8.8,4.3 Hz,
1H), 4.89 (t, J=7.0 Hz, 2H), 3.46-3.39 (m, 4H), 3.01 (t, J=7.9 Hz, 2H), 2.28-2.20 (m, 2H),
1.97-1.87 (m, 2H), 1.62-1.46 (m, 4H), 1.45-1.33 (m, 2H), 1.03 (t, J=7.3 Hz, 3H), 0.94 (t,
=7.3 Hz, 3H).
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Using the general method of Example 75, 1-(3-butoxypropyl)-2-butyl-1H-
imidazo[4,5-c][1,5]naphthyridine-5N-oxide (1.2 g, 3.4 mmol) was reacted with
trichloroacetyl isocyanate (0.6 mL, 5.0 mmol) and the resulting intermediate was
hydrolyzed to provide 0.86 g of 1-(3-butoxypropyl)-2-butyl-1H-imidazo[4,5-

10 ¢][1,5]naphthyridin-4-amine as a white powder, m.p. 101.0-101.5°C. Analysis: Calculated
for C30H29NsO: %C, 67.58; %H, 8.22; %N, 19.70; Found: %C, 67.55; %H, 7.96; %N,
20.10. 'H NMR (300 MHz, DMSO): & 8.50 (dd, J=4.4,1.5 Hz, 1H), 7.91 (dd, }=8.4,1.6
Hz, 1H), 7.42 (dd, J=8.4,4.4 Hz, 1H), 6.77 (s, 2H), 4.78 (t, ]=6.9 Hz, 2H), 3.38-3.30 (m,
4H), 2.93 (t, J=7.8 Hz, 2H), 2.11 (pentet, J=6.1 Hz, 2H), 1.82 (pentet, J=7.6 Hz, 2H), 1.51-
15 1.39 (m, 4H), 1.37-1.25 (m, 2H), 0.96 (t, J=7.3 Hz, 3H), 0.88 (t, J=7.2 Hz, 3H).

Example 81
Compound of Formula XXXI
N*-(2-Phenoxyethyl)-3-nitro[1,5]naphthyridin-4-amine

20 Using the general method of Example 76, 4-chloro-3-nitro[1,5]naphthyridine (5.0
g, 24 mmol) was reacted with 2-phenoxyethylamine (3.5 mL, 27 mmol) to provide 6.6 g of
N*-(2-phenoxyethyl)-3-nitro[ 1,5]naphthyridin-4-amine as a yellow solid, m.p. 107-108°C.
Analysis: Calculated for C,¢H14N4O3: %C, 61.93; %H, 4.55; %N, 18.05; Found: %C,
61.99; %H, 4.58; %N, 18.42. "H NMR (300 MHz, DMSO): & 10.25 (broad s, 1H), 9.39

25 (broad s, 1H), 8.81 (dd, J=4.1,1.7 Hz, 1H), 8.25 (dd, J=8.5,1.7 Hz, 1H), 7.67 (dd, J=8.5,4.1
Hz, 1H), 7.34-7.26 (m, 2H), 7.01-6.96 (m, 3H), 4.89 (broad s, 2H), 4.35 (t, J=5.1 Hz, 2H);
MS (EI): m/e 310.1065 (310.1065 calc’d for Cy¢H4N4O3),
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nitro[1,5]naphthyridin-4-amine (5.4 g, 17.4 mmol) was reduced to provide 4.6 g of N*-(2-
phenoxyethyl)[ 1,5 Inaphthyridine-3,4-diamine as a bright yellow oil. 'H NMR (300 MHz,
DMSOY):  8.68 (dd, J=4.1,1.7 Hz, 1H), 8.40 (s, 1H), 8.10 (dd, J=8.4,1.7 Hz, 1H), 7.39 (dd,
J=8.4,4.1 Hz, 1H), 7.28-7.22 (m, 2H), 6.94-6.90 (m, 3H), 6.12 (t, J=7.0 Hz, 1H), 5.15 (s,

10 2H), 4.13 (t, J=5.5 Hz, 2H), 3.93-3.87 (m, 2H); MS (CI): m/e 281 (M+H).

Example 83
Compound of Formula XXXIII
2-(2-Butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyl Phenyl Ether
15 Using the general method of Example 73 Part A and Part B, N*-(2-
phenoxyethyl)[ 1,5]naphthyridine-3,4-diamine (4.4 g, 15.7 mmol) was reacted with valeryl
chloride (1.95 mL, 16.4 mmol) and the resulting amide intermediate was cyclized to
provide 4.0 g of 2-(2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethy] pheny] ether as
a white solid, m.p. 150-150.5°C. Analysis: Calculated for C;;H2,N40: %C, 72.81; %H,
20 6.40; %N, 16.17; Found: %C, 72.78; %H, 6.40; %N, 16.31. "H NMR (300 MHz. DMSO):
8 9.25 (s, 1H), 9.00 (dd, J=4.3,1.7 Hz, 1H), 8.52 (dd, J=8.4,1.7 Hz, 1H), 7.74.(dd,
J=8.4,4.3 Hz, 1H), 7.25-7.20 (m, 2H), 6.91-6.84 (m, 3H), 5.22 (t, J=5.2 Hz, 2H), 4.53 (t,
J=5.2 Hz, 2H), 3.09 (t, J=7.7 Hz, 2H), 1.91 (pentet, J=7.6 Hz, 2H), 1.55-1.43 (m, 2H), 0.97
(t, J=7.3 Hz, 3H); MS (EI): m/e 346.1794 (346.1793 calc’d for C;;H22N,0),
25
Example 84
Compound of Formula XXXIV
2-Butyl-1-(2-phenoxyethyl)-1H-imidazo[4,5-c][1,5]naphthyridine-SN-oxide
Using the general method of Example 74, 2-(2-butyl-1H-imidazo[4,5-
30 c][1,5]na-phthyridin-1-yl)ethy1 phenyl ether (0.6 g, 1.7 mmol) was oxidized to provide 0.44
g of 2-butyl-1-(2-phenoxyethyl)-1H-imidazo[4,5-c][1,5]naphthyridine-5N-oxide as a
yellow powder. 'H NMR (300 MHz, CDCl): § 9.10-9.03 (m, 3H), 7.81 (dd, J=8.7,4.3 Hz,
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Compound of Formula I
2-Butyl-1-(2-phenoxyethyl)-1 H-imidazo[4,5-c][1,5]naphthyridin-4-amine

e

Using the general method of Example 75, 2-butyl-1-(2-phenoxyethyl)-1H-

10 imidazo[4,5-c][1,5]naphthyridine-5N-oxide (0.38 g, 1.05 mmol) was reacted with
trichloroacetyl isocyanate (0.19 mL, 1.6 mmol) and the resulting intermediate was
hydrolyzed to provide 0.23 g of 2-butyl-1-(2-phenoxyethyl)-1H-imidazo(4,5-
c](1,5]naphthyridin-4-amine as a white powder, m.p. 159.0-159.2°C. "H NMR (300 MHz,
DMSO): & 8.52 (dd, J=4.4,1.5 Hz, 1H), 7.92 (dd, J=8.4,1.5 Hz, 1H), 7.45 (dd, J=8.4,4.4

15 Hz, 1H), 7.26-7.21 (m, 2H), 6.92-6.86 (m, 3H), 6.79 (s, 2H) 5.13 (t, J=5.2 Hz, 2H), 4.48 (t,
J=5.2 Hz, 2H), 3.00 (t, J=7.8 Hz, 2H), 1.91-1.81 (pentet, J=7.4 Hz, 2H), 1.52-1.40 (m,
2H), 0.95 (t, J=7.3 Hz, 3H); MS (EI): m/e 361.1899 (361.1902 calc’d for Czli-lngsO)_

Example 86
20 Compound of Formula XXXI
1,1-Dimethylethy}
N-{2-[(3-Nitro[1,5)naphthyridin-4-yl)amino}ethyl}carbamate
A solution of diisopropylethylamine (13.47 g, 0.10 mole) in dichloromethane (25
mL) was added to a solution of 5-chloro-3-nitro[1,5]naphthyridine (18.2 g, 0.086 mol) in
25 dichloromethane (250 mL). A solution of tert-butyl N-(2-aminoethyl)carbamate (16.7 g,
0.10 mol) in dichloromethane (75 mL) was slowly added to the reaction mixture. The

reaction mixture was heated at reflux overnight. Additional tert-butyl N-(2-
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g of 1,1-dimethylethyl N-{2-[(3-nitro{ 1,5 Jnaphthyridin-4-yl)amino]ethylcarbamate as a

canary yellow solid. A portion (0.3 g) was recrystallized from toluene (10 mL) and

heptane (10 mL) to provide 0.2 g of canary yellow needles, m.p. 149-151°C. Analysis:

Calculated for CisH19NsO4: %C, 54.05; %H, 5.75; %N, 21.01; Found: %C, 54.17; %H,
10 5.73; %N, 20.90.

Example 87
Compound of Formula XXXII
1,1-Dimethylethyl
15 N-{2-[(3-Amino{1,S]naphthyridin-4-yl)amino]ethyl}carbamate
1,1-Dimethylethyl N-{2-[(3-nitro[ 1,5]naphthyridin-4-yl)amino]ethyl} carbamate
(10 g, 0.03 mol), ethyl acetate (800 mL) and platinum on carbon catalyst were combined
in a Parr bottle and then the mixture was hydrogenated overnight. The reaction mixture
was filtered to remove the catalyst. The filtrate was concentrated under vacuum to provide
20 9.1 g of 1,1-dimethylethyl N-{2-[(3-amino[1,5Jnaphthyridin-4-yl)amino]ethyl}carbamate
as a yellow syrup. Analysis: Calculated for C;5H2;NsO; + 0.1 CH;CO,C:Hs: %C, 59.25;
%H, 7.04; %N, 22.43; Found: %C, 58.96; %H, 6.87; %N, 22.46.

Example 88
25 Compound of Formula XXXIII
1,1-Dimethylethyl
N-[2-(B-butyl-1H-imidazo[4,5-c]1,5]naphthyridin-1-yl)ethyl]carbamate
1,1-Dimethylethyl N-{2-[(3-amino[1,5]naphthyridin-4-yl)aminojethyl} carbamate
0.6 g, 2 mmol), trimethyl orthovalerate (0.35 g, 2.1 mmol), and toluene (25 mL) were
30 combined and heated at reflux for 2 hours. Additional trimethyl orthovalerate (1 eq.) was
added and the reaction mixture was heated at reflux overnight. Xylene was added and the

toluene was distilled off. The reaction was heated at reflux for an additional 8 hours. The
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Sbéagc%ﬁﬁ& Aylene waslﬁ%ﬂé‘&off )eavm 4 O8fu#iéiof dbout’s mL. The reaction mlxturc

B lonedy ol Tappesh fn@;gcwn&tew@w ﬁéﬁ@éﬁﬁom @' ()--A
ymdh@g@@w 1(1)d1m“th94%y13®~%é&1(t91-1fﬁ%ud&&[ﬁﬁ&'
0%- - - N 10%-H&
sedb ﬁfh&edwl ety ﬁﬂh%%&av)vow%efyml?’; 199C ol
ASMHR 160 C oA N HEC, 65:01/%H, 7.36; %N, 18.95; Found: %C, 64.75; %N,
7.57; %N, 19.09.

Example 89
Compound of Formula XXXIII
1-{2-[(1,1-dimethylethoxycarbonyl)amino]ethyl}-2-butyl-
1H-imidazo[4,5-c][1,5]naphthyridine-SN-oxide

3-Chloroperbenzoic acid (0.7 g of 57-86%) was dissolved in chloroform (10 mL).
One half of this solution was added to a solution of 1,1-dimethylethyl N-[2-(2-butyl-1H-
imidazo[4,5-c]1,5]naphthyridin-1-yl)ethyljcarbamate (1.0 g, 2.7 mmol) in chloroform (10
mL). The reaction mixture was stirred at ambient temperature for 30 minutes and then the
remaining half of the chloroperbenzoic acid solution was added dropwise to the reaction
mixture. The reaction mixture was stirred at ambient temperature for a total of 2.5 hours
and then it was diluted with chloroform (50 mL); washed with sodium carbonate, with
10% sodium hydroxide, with water, and with brine; dried and concentrated under vacuum
to provide 1.1 g of a yellow solid. This material was recrystallized twice from acetonitrile
to provide 1.0 g of 1-{2-{(1,1-dimethylethoxycarbonyl)amino]ethyl}-2-butyl-1H-
imidazo[4,5-c][1,5]naphthyridine-5N-oxide. Analysis: Calculated for C2oH37Ns0s: %C,
62.32; %H, 7.06; %N, 18.17; Found: %C, 62.03; %H, 6.73; %N, 18.10.
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Trichloroacetyl isocyanate (4.8 mL, 40 mmol) was added via a syringe to a

solution of 1-{2-[(1,1-dimethylethoxycarbonyl)amino]ethyl}-2-butyl-1H-imidazo{4,5-
c][1,5]naphthyridine-5N-oxide (10.4 g, 27 mmol) in dichloromethane (75 mL). The

10 reaction mixture was stirred at ambient temperature for 1 hour. Sodium methoxide (9 mL
of 25% sodium methoxide in methanol) was added and the reaction mixture was stirred at
ambient temperature overnight. Thin layer chromatography indicated that the reaction
was not complete so additional sodium methoxide was added twice with each addition
being followed by 2 hours of stirring at ambient temperature. The reaction mixture was

15 diluted with dichloromethane; washed with sodium carbonate, water, and then brine; dried
and then concentrated under vacuum to provide 10.4 g of a yellow solid. This material
was purified by column chromatography (silica gel eluting with dichloromethane) to
provide 8.5 g of a solid. This solid was recrystallized from toluene (20 mL) to provide 6.0
g of 1,1-dimethylethyl N-[2-(4-amino-2-butyl-1H-imidazo{4,5-c][1,5]naphthyridin-1-

20 yl)ethyl]carbamate as ivory crystals, m.p. 118-120°C. Analysis: Calculated for
C20H28NeO3: %C, 62.48; %H, 7.34; %N, 21.85; Found: %C, 62.31; %H, 7.23; %N, 22.13.
HRMS (EI) calcd for CyoHsN¢O2 (M+) 384.2273, found 384.2273
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Trifluoroacetic acid (5 mL) was added to a solution of 1,1-dimethylethyl N-[2-(4-
amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyl]carbamate (5.7 g, 15 mmol)
in dichloromethane (10 mL). The reaction mixture was stirred at ambient temperature for
1 hour. The reaction mixture was diluted with dichloromethane and then extracted with

10 10% hydrochloric acid. The hydrochloric acid extract was washed twice with
dichloromethane and then it was made basic with ammonium hydroxide. The resulting
precipitate was isolated by filtration and dried to provide 3.7 g of 2-(4-amino-2-butyl-1H-
imidazo[4,5-c][1,5]naphthyridin-1-yl)ethaneamine as a white powder, m.p. 175-176°C.
Analysis: Calculated for C;sHoNs: %C, 63.36; %H, 7.09; %N, 29.55; Found: %C, 62.98;

15 %H, 6.92; %N, 29.89. HRMS (EI) calcd for C;sH2oNg (M+) 284.1749, found 284.1748.

Example 92
Compound of Formula I
N!-[2-(4-Amino-2-butyl-
20 1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyljacetamide
NH,

- 86 -



10%+#8& () - - €6f 6L, ttX<' (~ 10%-#& ()--S BNnvy )D_bnh6i 6] 6k6l 6nBn6o6t X< (

100 10%#& ()--B" 10%#& ()-- 10%#& ()--A 10%#& ()--~ 10%#8& ()- -9 JUL 2002
- 10%-#& ()--~ 10%#& () - - 06p6G6r 66t 6UBVEE X<' (A 10" 10%-#& () - - BN

10%-#& ()--~ DOHEY ) - -~ 10%#& ()--~ 10%#& ()--" 10%- #&PEIYUSIH26473

10%-#& () --V6Wox6y626{ 6] 6} 6t X< (* 10" 10%#& ()--B" 10%#& ()--*

10%#& ()--~ 10%-H& ()--~ 10%#& ()--~ 10%#& ()--"

10%-#& () - - } 6~6666HaEsnitedyed Bthoddh %/Pé#é%el@ c}rchﬁ!e #&7(xﬂmole 151:0%#&' ()- -

10%#& ()--" 10%#& %— - N 1 Yo-#&' é 0% #&' gﬂ-{ gggLO" g&( - -
10%#& () --S Blicrome }3%%‘@8 %@f‘(r)“ﬂsm 3600 | Solutign 0 %: #& ( ) --
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igg;wﬁg (k- E ll%@%‘%gw'&ﬂrto AmbiBftadhdefature. "ARD 30 tmitds-thifi sl htotnatography
d 0-- indicated that the reaction was complete. The reaction mixture was washed with 10%
sodium hydroxide, water and brine; dried; and concentrated under vacuum to provide 0.25
g of crude product. This material was purified by column chromatography (silica gel
eluting with dichloromethane) to provide 0.2 g of a solid. This solid was recrystallized
10 from acetonitrile (30 mL) to provide 0.18 g of N'-[2-(4-amino-2-butyl-1H-imidazo[4,5-
c][1,5]naphthyridin-1-yl)ethyl]acetamide as a white powder, m.p.228-230°C. Analysis:
Calculated for C17H22NsO: %C, 62.56; %H, 6.79; %N, 25.75; Found: %C, 62.50; %H,
6.59; %N, 26.04. HRMS (EI) calcd for CxHyeNsO,; (M+) 326.1855, found 326.1846

15 Example 93
Compound of Formula I
N'-[2«(4-Amino-2-buty)-
1H-imidazo{4,5-c][1,5)naphthyridin-1-yl)ethyl]-(E)-2-butenamide
NH,
N
N\

= N

20 Using the general method of Example 92, crotonyl chloride (68 pL, 0.7 mmol) was
reacted with 2-(4-amino-2-butyl-1H-imidazo[4,5-c][ 1,5]naphthyridin-1-yl)ethaneamine
(0.2 g, 0.7 mmol) to provide 0.2 g of N'-[2-(4-amino-2-butyl-1 H-imidazo[4,5-
c][1,5]naphthyridin-1-yl)ethyl]-(E)-2-butenamide as a white powder, m.p. 198-200°C.
Analysis: Calculated for C,¢H24N¢O: %C, 64.75; %H, 6.86; %N, 23.85; Found: %C,

25 64.25; %H, 6.68; %N, 23.99. HRMS (EI) calcd for Ci9H24N¢O (M+) 352.2011 found
352.1996
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Using the general method of Example 92, cyclohexanecarbonyl chloride (94 pL,
0.7 mmol) was reacted with 2-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-
yl)ethaneamine (0.2 g, 0.7 mmol) to provide 0.2 g of N'-[2-(4-amino-2-butyl-1H-
imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyll-1-cyclohexanecarboxamide as a white
10 powder, m.p. 188-190°C. Analysis: Calculated for C2;HaoNsO: %C, 66.98; %H, 7.66;
%N, 21.30; Found: %C, 66.72; %H, 7.57; %N, 21.48. HRMS (EI) calcd for C2;H3N¢O
(M+) 394.2481 found 394.2475.

Example 95
15 Compound of Formula I
N'-[2-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5)naphthyridin-1-yl)ethyl]-
3,5-di-(1,1-dimethylethyl)-4-hydroxybenzamide
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Calculated for C3gH4oNgO,: %C, 69.74; %H, 7.80; %N, 16.27; Found: %C, 69.65 %H,
7.69; %N, 16.42. HRMS (EI) calcd for C3oH4oN¢O, (M+) 516.3212 found 516.3226

Example 96
10 Compound of Formula I
N'-[2~(4-Amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyl}-
3-phenylpropanamide Hydrochloride

2
1 | N\>\/\/
.z N
X k <\“’§\“/”\\/J:::]
0

Using the general method of Example 92, hydrocinnamoyl chloride (0.1 g, 0.7

15 mmol) was reacted with 2-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-
yl)ethaneamine (0.2 g, 0.7 mmol). After one hour the reaction mixture was poured directly
onto a silica gel column and eluted with dichloromethane at first, then 15% methanol /
dichloromethane to provide 0.2 g of a solid. This solid was recrystallized from toluene to
provide 0.2 g of N'-[2-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyl]}-

20 3-phenylpropanamide hydrochloride as a white powder, m.p. 183-185°C. Analysis:
Calculated for C4HasNgO HCl: %C, 63.64; %H, 6.45; %N, 18.55; Found: %C, 63.68;
%H, 6.43; %N, 18.55.
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A solution of (S)-(+)-5-oxo0-2-tetrahydrofurancarboxylic acid (0.23 g, 1.7 mmole in
anhydrous dichloromethane (30 mL) was slowly added to a solution of 2-(4-amino-2-
butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethaneamine (0.5 g, 1.7 mmol) in

10 anhydrous dichloromethane (100 mL). The reaction mixture was stirred at ambient
temperature for 30 minutes and then a solution of 1-[3-(dimethoxyamino)propyl}-3-
ethylcarbodiimide hydrochloride (0.37 g, 1.9 mmol) in anhydrous dichloromethane (50
mL) was added dropwise. The reaction mixture was stirred at ambient temperature
overnight and then filtered to remove solids. The filtrate was washed twice with 10%

15 sodium hydroxide and then with brine, dried, and then concentrated under vacuum to
provide 0.3g of crude product. This material was purified by column chromatography
(silica gel eluting with dichloromethane) followed by recrystallization from acetonitrile to
provide 0.1 g of N-[2-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyl]-5-
oxotetrahydro-2-furancarboxamide as a white powder, m.p. 153-154°C. Analysis:

20 Calculated for C30H24N6O3: %C, 60.59; %H, 6.10; %N, 21.19; Found: %C, 60.34; %H,
6.14; %N, 21.13. HRMS (EI) calcd for C20H24NO3 (M+) 396.1909 found 396.1905
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Using the general method of Example 97 3-hydroxyphenyl acetic acid (0.26 g, 1.7
mmole) was reacted with 2-(4-amino-2-butyl-1H-imidazo[4,5-c]{1,5]naphthyridin-1-
yl)ethaneamine (0.5 g, 1.7 mmol) to provide 0.13 g of N'-[2-(4-amino-2-butyl-1H-

10 imidazo[4,5-c][1,5)naphthyridin-1-yl)ethyl]-2-(3-hydroxyphenyl)acetamide as a white
powder, m.p. 208-210°C. Analysis: Calculated for Cy3Hz¢NgO2: %C, 66.01; %H, 6.26;
%N, 20.08; Found: %C, 65.63; %H, 6.11; %N, 20.30. HRMS (EI) calcd for Cy3H6NsO;
(M+) 418.2117 found 418.2109.

15 Example 99
Compound of Formula I
N-[2-(4-Amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyl}-
6-hydroxy-2-pyridinecarboxamide

NH,
] N
1 | \>\/\/
2 | N . | N
_ N OH
(8]

20 Using the general method of Example 97 6-hydroxypicolinic acid (0.24 g, 1.7
mmole) was reacted with 2-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-
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Example 100
Compound of Formula I
N'-[2-(4-Amino-2-butyl-1H-imidazo[4,5-c](1,S]naphthyridin-l-yl)ethyl]-
3,7-dimethyl-6-octenamide
NH,

10
Using the general method of Example 97 citronellic acid (0.3 g, 1.7 mmole) was

reacted with 2-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethaneamine
(0.5 g, 1.7 mmol) to provide 0.5 g of N'-[2-(4-amino-2-butyl-1H-imidazo[4,5-
c][1,5]naphthyridin-1-yl)ethyl]-3,7-dimethyl-6-octenamide as a white whispy solid, m.p.

15 163-164°C. Analysis: Calculated for CsH3sN6O: %C, 68.77; %H, 8.31; %N, 19.25;
Found: %C, 68.84; %H, 8.14; %N, 19.58. HRMS (EI) calcd for C25H3sN¢O (M+)
436.2950 found 436.2952.
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Using the general method of Example 97 N-t-BOC-L-leucine (0.41 g, 1.7 mmole)
was reacted with 2-(4-amino-2-butyl-1 H-imidazo[4,5-c][1,5]naphthyridin-1-
yl)ethaneamine (0.5 g, 1.7 mmol) to provide 0.5 g of 1,1-dimethylethyl N-[1-({[2-(4-

10 amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyl]Jamino} carbonyl)-3-
methylbutyljcarbamate as a white solid, m.p. 184-185°C. HRMS (EI) calcd for
Ca6H39N;03 (M-+) 497.3114 found 497.3093.

Example 102
15 Compound of Formula I
N l-[2-(4-Amino-2-butyl-ll‘!-imldazo [4,5-c][1,5]naphthyridin-1-yl)ethyl]-

2-amino-4-methylpentanamide

NH,
N
v l \>\/\/
Z I N H NHZ

1,1-Dimethylethy! N-[1-({[2-(4-amino-2-butyl-1H-imidazo[4,5-
20 c][1,5]naphthyridin-1-yl)ethylJamino} carbonyl)-3-methylbutyljcarbamate (0.35 g, 0.7
mmol) was combined with 1 N hydrochloric acid (40 mL) and heated on a steam bath for
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HRMS (EI) caled for CyHyN-O (M+) 397.2590 found 397.2582.

¢-

Example 103
Compound of Formula I
10 N-[2-(4-Amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyl]-
3,5-dimethyl-4-isoxazolecarboxamide
NH;

Using the general method of Example 97 3,5-dimethylisoxazole-4-carboxylic acid
(0.25 g, 1.7 mmole) was reacted with 2-(4-amino-2-butyl-1H-imidazo[4,5-

15 c][1,5]naphthyridin-1-yl)ethaneamine (0.5 g, 1.7 mmol) to provide 0.23 g of N-[2-(4-
amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyl}-3,5-dimethyl-4-
isoxazolecarboxamide as a white powder, m.p. 188-189°C. Analysis: Calculated for
C21H25N702: %C, 61.90; %H, 6.18; %N, 24.06; Found: %C, 61.92; %H, 6.15; %N, 24.28.
HRMS (EI) calcd for C; HjsN,0; (M+) 407.2069 found 407.2068

20
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A solution of N'-[2-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-
yDethyl]}-3,5-di-(1,1-dimethylethyl)-4-hydroxybenzamide (0.1 g, 0.19 mmol) in
trifluoroacetic acid (15 mL) and platinum oxide (0.1 g) were combined and hydrogenated
overnight on a Parr apparatus. The reaction mixture was filtered to remove the catalyst.

10 The filtrate was concentrated under vacuum. The residue was dissolved in
dichloromethane. The dichloromethane solution was washed twice with 10% sodium
hydroxide and with brine, dried and then concentrated under vacuum to provide crude
product. This material was purified by chromatography eluting with 10% méthanol in
dichloromethane. The resulting oil was triturated with acetonitrile to provide 0.05 g of N'-

15 [2-(4-amino-2-butyl-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c][1,5]naphthyridin- 1-yl)ethyl]-
3,5-di~(1,1-dimethylethyl)-4-hydroxybenzamide as a white powder, m.p. 208-210°C.
Analysis: Calculated for C3p0HuNsO; + 0.1 CF3CO.H: %C, 68.17; %H, 8.35; %N, 15.79;
Found: %C, 68.48; %H, 8.29; %N, 16.08.
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4-(4-Amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)butaneamine (0.2 g),
5-(1,3-dimethyl-2,6-0x0-2,3,6,7-tetrahydro-1H-purinyl)pentanoic acid (0.18 g) and
dichloromethane (100 mL) were combined and stirred at ambient temperature for 30

10 minutes. 1-[3-(Dimethylamino)propy]-3-ethylcarbodiimide (0.12 g) was added and the

reaction mixture was stirred at ambient temperature for 2 hours. The reaction was filtered

N/

through a column of silica gel and eluted with 10% methanol in dichloromethane to
provide 0.2 g of N'-[4-(4-amino-2-buty! -1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)butyl]-
5-(1,3-dimethyl-2,6-0x0-2,3,6,7-tetrahydro-1H-purinyl)pentamide, m.p. 153.5-155°C.

15 Analysis: Calculated for C29H33N1003: %C, 60.61; %H, 6.66; %N, 24.37; Found: %C,
60.65; %H, 6.66; %N, 24.32.
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Using the general method of Example 105 6-morpholinonicotinic acid (0.12 g, 64
mmol) was reacted with 4-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-
yl)butaneamine (0.2 g, 0.64 mmol) to provide N'-[4-(4-amino-2-butyl -1 H-imidazo[4,5-
c][1,5]naphthyridin-1-yl)butyl]-6-morpholinonicotinamide as a white solid, m.p. 95-

10 100°C. Calculated for C27H34NgO2 + %2 HyO: %C, 63.39; %H, 6.90: %N, 21.90; Found:
%C, 63.69; %H, 6.95; %N, 21.52.

Example 107
Compound of Formula I
15 N'-[4-(4-Amino-2-butyl -1H-imidazo[4,5-c][1,5]|naphthyridin-1-yl)butyl]-
6-quinolinecarboxamide
NH,

Z N

1 | \>\/\/
X N

| H
0 N
I
- Y

Using the general method of Example 105 6-quinolinecarboxylic acid (0.11 g, 64
mmol) was reacted with 4-(4-amino-2-butyl-1H-imidazo[4,5-c][ 1,5 ]naphthyridin-1-
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Example 108
Compound of Formula I
N'-[4-(4-Amino-2-butyl -1 H-imidazo[4,5-c][1,5]naphthyridin-1-yl)butyl]-
2-(4-hydroxy-5-methyl-2-0x0-1,2-dihydro-1-pyrimidinyl)acetamide

NH;
N
i l \>\/\/
A N

10 0
Using the general method of Example 105 2-(4-hydroxy-5-methyl-2-oxo-1,2-
dihydro-1-pyrimidinyl)acetic acid (0.12 g, 64 mmol) was reacted with 4-(4-amino-2-butyl-
1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)butaneamine (0.2 g, 0.64 mmol) to provide 0.06
g of N'-[4-(4-amino-2-butyl -1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)butyl]-2-(4-
15 hydroxy-5-methyl-2-oxo-1,2-dihydro-1-pyrimidinyl)acetamide as a solid, m.p. 242-244°C.
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Using the general method of Example 105 (2-pyrimidinylthio)acetic acid (0.11 g,
64 mmol) was reacted with 4-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-
yl)butaneamine (0.2 g, 0.64 mmol) to provide N'-[4-(4-amino-2-butyl -1H-imidazo[4,5-

0% X#' & () - - #HAL0% X#' & () - - HAL0% X#' & ()
_ A

) - - HAL09% XA () - - HALO% X#' & () - -

10 c][1,5]naphthyridin-1-yl)butyl]-2-(2-pyrimidinylsulfanyl)acetamide as a white solid, m.p.
156-160°C (dec.).

Example 110
Compound of Formula I
15 N'-[4-(4-Amino-2-butyl -1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)butyl]-
2-(4-pyridylsulfanyl)acetamide —

W/Q

O
Using the general method of Example 105 (4-pyridyithio)acetic acid (0.11 g, 64

N/

mmol) was reacted with 4-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1-
20 yl)butaneamine (0.2 g, 0.64 mmol) to provide 0.1 g of N'-[4-(4-amino-2-butyl -1H-

-99.
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(

Using the method of Examples 118-152 below, 4-(4-amino-2-butyl-1H-
imidazo[4,5-c][1,5]naphthyridin-1-yl)ethaneamine (14 mg, 50 umol) was reacted with
benzenesulfony! chloride (6 1L, 50 pmol) to provide 10.9 mg of N'-[4-(4-amino-2-butyl-
1H-imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyl]benzenesulfonamide. 1H NMR (500 MHz,

10 d6-DMSQ) 6 = 8.43 (dd, J=4.4 ; 1.5 Hz, 1 H), 7.94 (t, J=6 Hz, 1 H), 7.89 (dd, J=8.4; 1.5
Hz, 1 H), 7.68 (d, J=8 Hz, 2 H), 7.58 (t, J=8 Hz, 1 H), 7.50 (t, J=8Hz, 2H), 7.41 (dd,
J=8.4; 4.4 Hz, 1 H), 4.72 (t, J=6 Hz, 2 H), 3.34 (m, 2 H), 2.97 (t, J=7 Hz, 2 H), 1.81
(quintet, J=7 Hz, 2 H), 1.45 (sextet, J=7 Hz, 2 H), 0.97 (t, J=7 Hz, 3 H). Mass spec by
APCI (+/-) plug injection gave desired MW.

15

Examples 118 — 152
Compounds of Formula I

The compounds of Examples 118-152 shown in the table below were prepared
according to the following method. 4-(4-Amino-2-butyl-1H-imidazo{4,5-

20 c][1,5]naphthyridin-1-yl)ethaneamine (50 pmol) was dissolved in dichloromethane (5
mL) in a screw-capped test tube and the solution was cooled in an ice-water bath. An acid
chloride (50 pmol) of the formula RACOC! was added as a solution in 100 pL of
dichloromethane (Acid chlorides that are solids were either dissolved or suspended in
~400 pL of dichloromethane and then added). The mixture was vortexed for 15 seconds

25 to 1 minute, becoming cloudy, and then ~80 mg of an aminomethyl polystyrene resin
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GGG GaX<' ()-%$ 10$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $ 0 0
10%-#& ()-% $ 10%#& ()-% $ 10%#& ()-% $ 10%-#& () - % GEEEEEER X<' () %J:HL
- 10$ 109%-#8& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%-#8& ()-%$ 10%#& ()-%$
10%-#&' () - % SVABRIPR: () - 05 GECCEA t X<' ()-% $ 10$ 10%-#&' () POFASBOIHE' ()-% $
109-#8& ()-%$ 109%-#8& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#&" () - % GICGLOS
10%#8& ()-% $ 10%#& ()-% S | 2:= EH\j mu} GG G GHAURG GhL, ' ($
10%-#& () - % $(0162ubeak, Q()O-%O}Iﬁesﬂ,(]%ét&s(u)k ‘Bn&heﬁxo%-#&d Jot FM SO was&aded; %0 $

L 1 B i el e i
102/o-#&: ()- g/o 2@%@9@@?&%@1@@%&&1& ht;ﬁtgtﬁmkﬂ%é#&“t(e)pr&@& was
10948 () - 9 >CO R HpPrarEAateimitund, Golping s i pcion. T per
10%-#&' ()5 % $chranstegtaphy ofthé ﬁiﬂ%#ﬁh(@er%&dlﬁ%&ﬁ&ldn) with $he product spot were

10%-#& () - % ﬁ%%@%ss &1% sho %~§£§éeﬁ‘)/a %P$ %'%g%ﬁecgcgd- t%) r%verscd

10%#& ()-%
phase-HPLC (HPLC conditions refer to using a Hewlett Packard HP 1090 system fitted

with a C18 Rainin Microsorb MV column, 4.6 x 50 mm, particle size = 3 microns, pore

size = 100 Angstroms. Gradient elution: linear gradient from 100% water +0.1%
10 trifluoroacetic acid to 100% acetonitrile + 0.1% trifluoroacetic acid over 5 min. at 1 mL
per minute. Detection is at 220 nm and 254 nm). APCI-mass spectral data confirmed

presence of the expected molecular ion, and proton nmr data supported the expected
structure.
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L0%-#&! ()-%$ 10%#& ()-% 3 10 #&() %$ 10%-#& ()-%$
10%-#& () - % GGGGGEEE X<' () - 1006 109%-#8& ()-%$ 10%#& ()-% $
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% $

10%-#& () - %$ 10%-#& () - %$ 100 #& ()-%$ 10%#& ()-%$ 10%#& () - % GEGGLOS
RA

10%-#& ()-% $

Example# | R Fragment 'H NMR (500 MHz, solvent indicated)

(de-DMSO) 5 8.51 (dd, J=4.4, 1.5 Hz, 1H),
118

1H), 7.44 (dd, J=8.3, 4.4 Hz, 1H), 6.73 (br

7.91 (dd, J=8.3, 1.5 Hz, 1H), 7.46 (t, J=6 Hz,

s, 2H), 4.80 (t, J=6 Hz, 2H), 3.60 (q, J=6 Hz,
1.43 (sextet, J=7 Hz, 2H), 0.96 (t, J=7 Hz,
3H)

7.17 (d, J=8 Hz, 2H), 6.92 (br s, 2H), 4.69 (t,
J=6 Hz, 2H), 3.59 (q, J=6 Hz, 2H), 2.60 (t,
1.5-1.3 (m, 6H), 0.92 (t, J=7 Hz, 3H)
(de-DMSO) 5 8.96 (t, J=6 Hz, 1H), 8.49 (dd,

120

7.50 (d, J=8 Hz, 2H), 7.44 (dd, J=8, 4.0 Hz,

1H), 7.40 (t, J=8 Hz, 1H), 6.76 (s, 2H), 4.85

J=7 Hz, 2H), 1.80 (quintet, J=7 Hz, 2H),

1.45 (sextet, J=7 Hz, 2H), 0.96 (t, J=7 Hz,
3H)

(t, J=6 Hz, 2H), 3.88 (q, J=6 Hz, 2H), 3.03 (t,

(de-DMSO) & 8.52 (dd, J=4.2, 1.5 Hz, 1H),
121
1H), 7.45 (dd, J=8.5, 4.2 Hz, 1H), 7.4-7.2
(m, 5H), 7.00 (br s, 2H), 4.84 (t, J=6 Hz,
2H), 4.37 (s, 2H), 3.74 (s, 2H), 3.65 (q, J=6
Hz, 2H), 2.87 (t, J=7 Hz, 2H), 1.7 (quintet,
] J=7 Hz, 2H), 1.40 (sextet, J=7 Hz, 2H), 0.94
(t, J=7 Hz, 3H)

2H), 2.87 (t, J=7 Hz, 2H), 2.0-1.8 (m, 17H),
(d-DMSO) & 8.49 (d, J=4.5 Hz, 1H), 7.93
119 (d, J=8 Hz, 1H), 7.65 (t, J=6 Hz, 1H), 7.45
(dd, J=4.5, 8 Hz, 1H), 7.29 (d, J=8 Hz, 2H),
cl J=7 Hz, 2H), 2.28 (m, 2H), 1.67 (m, 4H),
_Q J=4.0, 1.5, 1H), 7.92 (dd, J=8, 1.5 Hz, 1H),

8.04 (t, J=6 Hz, 1H), 7.95 (dd, J=8.5, 1.5 Hz,
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10%-#&' () - % SVOO9R' ()-% $ 10%#& ()-% $ 10%#& () -

%$ $ 10%#& ()-

%$ 10%#& ()-%$ 10%#&

% COCPORBSMOM6ITS ) -

() -

% $

%% $

% $

()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%H#& ()-% $
()-%$ 10%#& ()-% GEGCGA tX<' ()-%$ $ 10%#& ()- %$ 10%-#8&! ()
O~7% S I0%FX ()-% $ L09%@G& ( o R Y%
0 1007W el o8 pAs IR
()- 10%-#& 1)-% $ 10 o—#&)( ;é f/s zf(,) d(b s/o$
()- % 109%-#8' () - % GEOGCCOEHE ’6/7 2 b

()-%$ 100%-#& ()-%$ 10%#& ()1 0 1)g(ei9$
() - % GEOGAGEA X<' ()-% $ 10$ 1();}#&2( _ %

()-%$ (quintet, i Hz, 2H), 26-1 1 (m 12H) 0.96

(t, J=7 Hz, 3H)

123

(de-DMSO) & 8.52 (dd, J=4.4, 1.5 Hz, 1H),
7.97 (t, J=6 Hz, 1H), 7.95 (dd, J=8.3, 1.5 Hz,
1H), 7.45 (dd, J=8.3, 4.4 Hz, 1H), 6.88 (brs,
2H), 5.79 (m, 1H), 4.98 (d, J=15 Hz, 1H),
491 (d, J=13 Hz, 1H), 4.76 (t, J=6 Hz, 2H),
3.57 (q, J=6 Hz, 2H), 2.88 (t, J=7 Hz, 2H),
2.00 (q, J=7 Hz, 2H), 1.93 (t, J=6 Hz, 2H),
1.80 (quintet, J=7 Hz, 2H), 1.44 (sextet, J=7
Hz, 2H), 1.5-1.1 (m, 12H), 0.96 (t, J=6 Hz,
3H)

124

(de-DMSO) 5 8.51 (dd, J=4.4, 1.7 Hz, 1H),
7.96 (t, J=BHz, 1H), 7.92 (dd, J=8.3, 1.5 Hz,
1H), 7.44 (dd, J=8.3, 4.4 Hz, 1H), 6.81 (br s,
2H), 3.76 (t, J=6 Hz, 2H), 3.59 (q, J=6 Hz,
2H), 2.90 (t, J=7 Hz, 2H), 1.94 (m, 3H), 1.80
(quintet, J=7 Hz, 2H), 1.58 (m, 2H), 1.55-
1.40 (m, 6H), 0.96 (m, 5H)

125

(ds-DMS0) 5 9.32 (t, J=6 Hz, 1H), 8.51 (dd,
J=4.4, 1.5 Hz, 1H), 8.29 (br s, 1H), 8.26 (br
s, 2H), 7.97 (d, J=8 Hz, 1H), 7.44 (dd, J=8,
4.4 Hz, 1H), 7.42 (br s, 2H), 4.97 (t, J=6 Hz,
2H), 3.88 (q, J=6 Hz, 2H), 2.86 (t, J=7 Hz,
2H), 1.73 (quintet, J=7 Hz, 2H),-1.30 (sextet,
J=7 Hz, 2H), 0.80 (t, J=7 Hz, 3H)

126

Cl

(de-DMSO0) & 8.68 (d, J=4.5 Hz, 1H), 8.61 (t,
J=6 Hz, 1H), 8.12 (d, J=8 Hz, 1H), 8.1 (brs,
2H), 7.62 (dd, J=8.0, 4.5 Hz, 1H), 7.44 (dd,
J=7.5, 2 Hz, 1H), 7.41 (dt, J=7.5, 2.0 Hz,
1H), 7.31 (dt, J=7.5, 2.0 Hz, 1H), 7.12 (dd,
J=7.5, 2 Hz, 1H), 4.91 (t, J=6 Hz, 2H), 3.83
(q, J=6 Hz, 2H), 3.00 (t, J=7 Hz, 2H), 1.83
(quintet, J=7 Hz, 2H), 1.44 (sextet, J=7 Hz,

2H), 0.94 (t, J=7 Hz, 3H)
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'10%-#&'()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% GEEEEEt X<' ()-% $ 10$
10%#& ()-% $ 10%#& ()-% $ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $9 Jul 2002
c10%#& ()-%$ 10%#& ()-% GGGEL0$ 10%#&' ()-%$ 10%#& ()-%S | 2:=

EHj mu} GEGGGCHQAINRI6

3-%$ 103 10%#& ()-% $ 10%#& ()- % $ ACRESIR6EPB- % $

10%#&' ()-%$ 10%#& ()-%$ 10%#& ()-% $ 10%#& () - % GECECGEEAE X<' ()-% $
10$ 10%-#& ()-% $ 10%#& ()-% $ 10%H#& ()-% $ 10%#&' ()-% $ 10%H&

“% $

10%#& () -% F 10% T#&' Y CEEETEIES X<

10%-#& () - %1%7 10%!
o )00157 ;

10%-#& () - %
10%-#&' () -
10%-#& ()-% S
10%-#& () -

)_

10%-#& %

# & 10%-#& ()
bt X2 ) -% $ 10$ 10%

% $ 10%#8EY ) - % $ 10%#& ()

2: = EHNj mu} GEGGGGGGK

% $ 10%#& ()-% $ 10%#& ()
eceeet

G X< ()-% $

d%mjggfs)ﬁ.ebq{’.@#&'l-(zf 160, 8.63 (dd,
11600,

W5 8.079S SH8UWHE 1H); % §
.80 (Br /), FO86 (i JER HA $H)L %7+ &
- (oD JA8)80418 He) 181, AR I=H) Yo

()-%3$
()-%$

HL 7% @, IMEAH)) 487§, 1064ES () - % $

b 3Pt F=d iz, 28H, 2.98 (t, J=7 Hz,
2H), 1.82 (quintet, J=7 Hz, 2H), 1.44 (sextet,
J=7 Hz, 2H), 0.94 (t, J=7 Hz, 3H)

128

(de-DMSO) & 8.48 (dd, J=4.3, 1.5 Hz, 1H),
8.25 (t, J=6 Hz, 1H), 7.91 (dd, J=8.5, 1.5 Hz,
1H), 7.42 (dd, J=8.5, 4.3 Hz, 1H), 7.25 (t,
J=8 Hz, 1H), 6.74 (br s, 2H), 6.61 (d, J=8
Hz, 2H), 4.80 (t, J=6 Hz, 2H), 3.76 (q, J=6
Hz, 2H), 3.33 (s, 6H), 3.00 (t, J=7 Hz, 2H),
1.79 (quintet, J=7 Hz, 2H), 1.44 (sextet, J=7
Hz, 2H), 0.95 (t, J=7 Hz, 3H)

129

(de-DMSO) & 8.66 (t, J=6 Hz, 1H), 8.57 (dd,
J=4.3, 1.2 Hz, 1H), 8.00 (dd, J=8.5, 1.2 Hz,
1H), 7.69 (dd, J=9, 5.8 Hz, 2H), 7.50 (dd,
J=8.4, 4.3 Hz, 1H), 7.30 (br s, 2H), 7.25 (t,
J=9 Hz, 2H), 4.91 (t, J=6 Hz, 2H), 3.81 (q,
J=6 Hz, 2H), 2.81 (t, J=7 Hz, 2H), 1.70
(quintet, J=7 Hz, 2H), 1.29 (sextet, J=7 Hz,
2H), 0.81 (t, J=7 Hz, 3H)

130

(de-DMSO) 6 8.72 (t, J=6 Hz, 1H), 8.52 (dd,
J=4.3, 1.5 Hz, 1H), 7.93 (dd, J=8.0, 1.5 Hz,
1H), 7.72 (d, J=8 Hz, 2H), 7.50 (d, J=8 Hz,
2H), 7.44 (dd, J=8, 4.3 Hz, 1H), 6.80 (br s,
2H), 4.90 (t, J=6 Hz, 2H), 3.81(q, J=6 Hz,
2H), 2.79 (t, J=7 Hz, 2H), 1.70 (quintet, J=7
Hz, 2H), 1.29 (sextet, J=7 Hz, 2H), 0.81 (1,
J=7 Hz, 3H)

131

:CHJ

¢

(de-DMSO) & 8.55 (dd, J=4.3, 1.5 Hz, 1H),
8.49 (t, J=6 Hz, 1H), 7.95 (dd, J=8.4, 1.5 Hz,
1H), 7.69 (d, J=8 Hz, 2H), 7.46 (dd, J=8.4,
4.3 Hz, 1H), 6.93 (d, J=8 Hz, 2H), 6.91 (br s,
2H), 4.90 (t, J=6 Hz, 2H), 3.8 (q, J~6 Hz,
2H), 3.79 (s, 3H), 2.79 (t, J=7 Hz, 2H), 1.69
(quintet, J=7 Hz, 2H), 1.29 (sextet, J=7 Hz,
2H), 0.80 (t, J=7 Hz, 3H)

132

Cl

(de-DMSO) 5 8.76 (t, J=6 Hz, 1H), 8.53 (dd,
J=4.3, 1.5 Hz, 1H), 7.95 (dd, J=8.5, 1.5 Hz,
1H), 7.67 (br s, 1H), 7.65 (d, J=8 Hz, 1H),
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$ 10%#8 ()-%$ 10%-4#8& ()-%$ 10%6H#& ()-%$ 10%H& ()-%$ 10%4& ()- % $
10%#& ()-%$ 10%#& ()- % GEGGGGHH X<' ()-% $ $ 10%#& () % $ 10%-#& (0)9 2002

-10%-#&' () -
10%-#& () -

10%-#& () -
10%-#& () -

10%-#&'
10%-#&'
10%-#8&
Ht X<' ()
10%-#&'
10%-#&'

% $
% $

% $ 10%-#& ()-
% HMGHINBPOX<' () -

% $ 10%#& ()-%$ 10%#& ()-% $

%$ $ 10%#& ()-%$ 10%#& () - % BCIVOSHHRY ) - % $

10%#& ()-%$ 10%#& ()-% $ 10%#& () - % HHH HLOS -
10%-#&' () -

%S | 2:= EHjmu} HH HHHHHHOST' ()-%$ $

)-09
)-%$
)-%$
%% $
)-%$

1UY0r

10%t
10%r

10%
10%

#& () -

#& () -
#& () -
H& () -
H#E& () -

lﬂ%?@z((hrs‘r p
({5 J1@?42#§H &()-%$%
%$ 10%#& ()30 1‘ﬁl° r&tdt,).;—% HHHHHHH
%3 10%#& () -P(z mOVG#&é)dm% 8082 (t%
%$ 10%#& ()| 3a My HSHOA t x< - % $

%S T0V6HE (TTEF (ROTEFE48IT 43
% HHHHHHHHE X<! g1y, ﬁ/

N

ERCR
133

10%

g 76 SCHO7e#E ()
CH,
CH,

'(&bM&Uﬁ%ﬁb)(aa’omw(Oﬂ% (1&) 70y
8.57 (t, J=6 Hz, 1H), 8.22 (br s, 2H). 8.12

(dd, J=8.0, 1.2 Hz, 1H), 7.61 (m, 3H), 7.41

(d, J=9 Hz, 2H), 4.92 (t, J=6 Hz, 2H), 3.82

(q, J=6 Hz, 2H), 2.84 (t, J=7 Hz, 2H), 1.68
(quintet, J=7 Hz, 2H), 1.27 (sextet, J=7 Hz,
2H), 1.27 (s, 9H), 0.78 (t, J=7 Hz, 3H)

134

O

(de-DMSO) & 8.55 (t, J=6 Hz, 1H), 8.54 (dd,
J=4.5, 1.5 Hz, 1H), 7.94 (dd, J=8.5, 1.5 Hz,
1H), 7.60 (d, J=8 Hz, 2H), 7.46 (dd, J=8.2,
4.5 Hz, 1H), 7.21 (d, J=8 Hz, 2H), 6.87 (brs,
2H), 4.90 (t, J=6 Hz, 2H), 3.80 (q, J=6 Hz,
2H), 2.80 (t, J=7 Hz, 2H), 2.32 (s, 3H), 1.69
(quintet J=7 Hz, 2H), 1.29 (sextet, J=7 Hz,
2H), 0.81 (t, J=7 Hz, 3H)

135

CH,
H,C CH,

(de-DMSO) 5 8.58 (dd, J=4.4, 1.5 Hz, 1H),
8.00 (dd, J=8.4, 1.5 Hz, 1H), 7.97 (t, J=6 Hz,
1H), 7.52 (dd, J=8.4,4.4 Hz, 1H), 7.35 (br s,
2H), 4.77 (t, J=6 Hz, 2H), 3.58 (q, J=6 Hz,
2H), 2.93 (t, J=7 Hz, 2H), 1.85 (s, 2H), 1.81
(quintet, J=7 Hz, 2H), 1.45 (sextet, J=7 Hz,
2H), 0.96 (t, J=7 Hz, 3H), 0.87 (s, 9H)

136

(CDCl, at 60°C) 5 8.56 (dd, J=4.0, 1.5 Hz,
1H), 8.06 (dd, J=8.5, 1.5 Hz, 1H), 7.41 (dd,
J=8.8, 4.0 Hz, 1H), 6.80 (br s, 1H), 5.70 (br
s, 2H), 4.94 (t, J=6 Hz, 2H), 3.82 (q, J=6 Hz,
2H), 2.91 (t, J=7 Hz, 2H), 1.90 (quintet, J=7
Hz, 2H), 1.51 (sextet, J=7 Hz, 2H), 0.99 (m,
1H), 0.99 (t, J=7 Hz, 3H), 0.79 (m, 2H), 0.54
(m, 2H)

137

(CDCls) 5 8.59 (dd, J=4.5, 1.5 Hz, 1H), 8.10
(dd, J=8.3, 1.5 Hz, 1H), 7.46 (dd, J=8.5, 4.5
Hz, 1H), 6.79 (br s, 1H), 6.02 (br s, 2H),
4.96 (t, J=6 Hz, 2H), 3.82 (g, J=6 Hz, 2H),
2.93 (t, J=7 Hz, 2H), 2.18 (quintet, J=7 Hz,
1H), 1.90 (quintet, J=7 Hz, 2H), 1.65-1.35

(m, 10H), 1.00 (t, J=7 Hz, 3H)

138

(CDCl3) 5 8.58 (dd, J=4.4, 1.5 Hz, 1H), 8.09
(dd, J=8.0, 1.5 Hz, 1H), 7.46 (dd, J=8.3,4.4
Hz, 1H), 7.00 (br s, 1H), 5.85 (br s, 2H),
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10%#& ()-% $ 10%#& () - % %H&H H(HLO$ 10%#& ()-% $ 10%#& ()-% S

EHNj mu} (H+H, H H H HOHLHOS7' ()-% $ $ 10%#& ()-% $ 10%#& ()-% $

10%-#8& (
10%-#8&' (

10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%8H9H: H;
%$ 10%#& ()-%$ 10%H#& ()-%$

H<H=H>H?

) -
) -

% $ 10%-#& () -
BEHEH7HSHE X<' ()-% $

%1

X< () -

%$ $ 10%#& () -

% $ 10%#& ()-

%$ 10%#& ()-%$
$ 10%#&' ()-% $ 10VPERUSIBR66S

10%#&
10%-#&

10%#&

) -
10%-#&' ( 3 i

)-

% $ 10%i#&' () -
% ?HGHAHBHCHDHE t X<' ()-% $ $
%$ 10%#& ()-%$ 10%#& ()
% DHEHFHGHLO$ 10%-#& ()-% $

% $ 10%#& ()

408 (t, J=6 Hz, 2H), 3.81 (q, J=6 Hz, 2H),
202t =T Hz02), ABH(HK'3H),- LA (m,
6b1% 1150%nt &H)) 1.48 $m, 2H), 1.291 (q,

EHj nmu} GH HKHLHVH
) -
) -
) -
) -

10%-#&
10%-#&
10%#&
10%-#&

%189 10%#

% PHQHRHSHT
% $ 10%#& () -
% WHXHYHZH] H\ H] HMHE X<' () - %

NHOHP#R(OB' () -% $ 10%
&'@o—?m%#&'()
HWHE X<' () - %

% $ 10%#& ()

Gor$ 1H), 8.09 (dd, J=8.5, 1.5 Hz, 1H), 747
B(o$ JEOWLHBHY, :4% @d 1054 4 Hz% $
W5 71304t $=8 Mz, 21, 5.92 (br s, 2H),
p532 10 V=6 8iz( 2HY/4D4 (q, J=6 Hz, 2H),
2.93 (t, J=7 Hz, 2H), 1.92 (quintet, J=7 Hz,
2H), 1.52 (sextet, J=7 Hz, 2H), 1.00 (t, J=7
Hz, 3H)

140

=3

(CDCl3) 5 8.65 (dd, J=4.4, 1.5 Hz, 1H), 8.03
(dd, J=8.5, 1.5 Hz, 1H), 7.59 (br t, 1H), 7.45
(dd, J=8.5, 4.4 Hz, 1H), 7.35 (dd, J=5, 1.2
Hz, 1H), 7.10 (d, J=3 Hz, 1H), 6.89 (dd, J=5,
3 Hz, 1H), 6.32 (br s, 2H), 5.08 (t, J=6 Hz,
2H), 4.02 (q, J=6 Hz, 2H), 2.92 (t, J=7 Hz,
2H), 1.88 (quintet, J=7 Hz, 2H), 1.47 (sextet,
J=7 Hz, 2H), 0.96 (t, J=7 Hz, 3H)

141

RS

(CDCls)  8.45 (dd, J=4.4, 1.5 Hz, 1H), 8.08
(dd, J=8.4, 1.5 Hz, 1H), 7.43 (dd, J=8.3, 4.4
Hz, 1H), 7.07 (dd, J=5, 1.6 Hz, 1H), 6.84 ( br
t, 1H), 6.78 (dd, J=5, 3.4 Hz, 1H), 6.51 (dd,
J=3, 1 Hz, 1H), 6.05 (br s, 2H), 4.94 (t, J=6
Hz, 2H), 3.82 (q, J=6 Hz, 2H), 3.49 (s, 2H),
2.89 (t, J=7 Hz, 2H), 1.88 (quintet, J=7 Hz,
2H), 1.50 (sextet, J=7 Hz, 2H), 1.00 (t, J=7
Hz, 3H)

142

<

NO,

(CDCl3) 5 8.52 (dd, J=4.4, 1.5 Hz, 1H), 8.42
(brt, 1H), 8.08 (dd, J=8.3, 1.5 Hz, 1H), 8.01
(d, J=9 Hz, 2H), 7.48 (dd, J=8.4, 4.4 Hz,
1H), 7.38 (d, J=9 Hz, 2H), 5.80 (br s, 2H),
5.12 (t, J=6 Hz, 2H), 4.05 (q, J=6 Hz, 2H),
2.94 (t, J=7 Hz, 2H), 1.93 (quintet, J=7 Hz,
2H), 1.52 (sextet, J=7 Hz, 2H), 1.01 (t, J=7
Hz, 3H)

143

CH,

(CDCl3) 5 8.21 (dd, J=4.4, 1.5 Hz, 1H), 8.05
(dd, J=8.4, 1.5 Hz, 1H), 7.53 (brt, 1H), 7.28
(dd, J=8.3, 4.4 Hz, 1H), 6.68 (s, 2H), 6.23
(brs, 2H), 5.02 (t, J=6 Hz, 2H), 4.00 (g, J=6
Hz, 2H), 3.03 (t, J=7 Hz, 2H), 2.21 (s, 3H),
1.99 (s, 6H), 1.94 (quintet, J=7 Hz, 2H), 1.50

(sextet, J=7 Hz, 2H), 1.03 (t, J=7 Hz, 3H)
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10%-#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $
10%-#& ()-% "H_H HaHoHCHAHE X<' ()-% $ $ 10%#& ()-%$ 10%#& ()-%$ 09 JuL 2001
10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $

10%-#& () - % drERPHEHE0S 10%#& ()-% $ 10%#& ()

-0 S | 2: =PCT/US98/26473

EH\j mu} gHhH HkHHOHPHGHNLO' ()-% $ 10%#& ()-% $ 10%#& ()-%}$

10%#& ()-% $ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $

10%-#& () - % qHsHu HCCO' () - % $ [L{CDCIS allRS4CH &'8(59 (HupsGorBHE) - %0 $
10%-#8&' () - %184 10%;# % $ 10%-#&' () 1 Yef 8148480, %8 Hz Hf Bldo@8a,()|- % $
10%-#$ 10%#& ()-% $ YO%#& ()-% $ LOYa#E 1(9 HYb H)LPHTHE.U£6 H $H), 7.42

10%-#& ()-% $ 10%#& R ) - % HHHHHHHHOK+ (=809 A&d)(7.434del, JO80#&0(HzZ, IS
10%#& ()-%$ 10%#& ()2% $ 10%-#&' ()1 %08 (1084 {N), 88Y (d, J=8 Hz, 1H),

10%-#& () - % HHHHgR+' ($ 10%6-#& () - % $ 16Xe#sr 4 RHY 8207 R0=6%H1, )29 $04 (351
10%#& ()-%$ 10%m#& ()-% $ 10%#& ()1 eebHZ OH)/ 866 )Xs, BH)EIBb S J2DMe#& |() - % $
10%#& ()-%S | 24:= EH'j mu} HHHHHHHHA H2HY, 9.800Quifiéet (J=7%i% 2H) %488 (dokteto |\ $

J=7 Hz, 2H), 0.88 (t, J=7 Hz, 3H)

145

O0-CH

3

(CDCls) 5 8.60 (dd, J=4.4, 1.5 Hz, 1H), 8.1
(dd, J=8.5, 1.5 Hz, 1H), 7.47 (dd, J=8.5, 4.4
Hz, 1H), 7.01 (brt, 1H), 6.43 (br s, 2H), 4.95
(t, J=6 Hz, 2H), 3.81 (q, J=6 Hz, 2H), 3.63
(s, 3H), 2.93 (t, J=7 Hz, 2H), 2.19 (t, J=7 Hz,
2H), 1.92 (m, 4H), 1.51 (sextet, J=7 Hz, 2H),
1.42 (m, 4H), 1.00 (t, J=7 Hz, 3H)

146

NG,

Ch

(CDCl3) & 8.23 (dd, J=4 .4, 1.5 Hz, 1H), 8.52
(brs, 1H), 8.10 (dd, J=8.5, 1.5 Hz, 1H), 7.53
(dd, J=8.3, 4.4 Hz, 1H), 7.21 (d, J=4 Hz,
1H), 7.06 (d, J=4 Hz, 1H), 6.1 (br s, 2H),
5.11 (t, J=6 Hz, 2H), 4.04 (q, J=6 Hz, 2H),
2.94 (t, J=7 Hz, 2H), 1.93 (quintet, J=7 Hz,
2H), 1.563 (sextet, J=7 Hz, 2H), 1.01 (t, J=7
Hz, 3H)

147

Cl
=N

(CDCl3) 6 8.39 (dd, J=4.4, 1.5 Hz, 1H), 8.31
(dd, J=5.0, 2 Hz, 1H), 8.21 (brt, J=6 Hz,
1H), 8.00 (dd, J=8.4, 1.5 Hz, 1H), 7.42 (dd,
J=5, 8 Hz, 1H), 7.33 (dd, J=8.5, 4.4 Hz, 1H),
7.07 (dd, J=8, 5 Hz, 1H), 5.84 (br s, 2H),
5.06 (t, J=6 Hz, 2H), 4.05 (q, J=6 Hz, 2H),
2.97 (t, J=7 Hz, 2H), 1.93 (quintet, J=7 Hz,
2H), 1.53 (sextet, J=7 Hz, 2H), 1.01 (t, J=7
Hz, 3H)

148

)

(CDCl; at 60°C) & 8.54 (dd, J=4.4, 1.5 Hz,
1H), 8.33 (d, J=2 Hz, 1H), 8.06 (dd, J=8.4,
1.5 Hz, 1H), 8.06 (br s, 1H), 7.56 (dd, 8.5, 2
Hz, 1H), 7.45 (dd, J=8.4, 4.4 Hz, 1H), 7.15
(d, J=8 Hz, 1H), 5.72 (br s, 2H), 5.08 (t, J=6
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10%#8& ()-%$ 10%#& ()-%$ 10%-#& ()-%$ 10%#& ()-

10%-#& () -
10%-#8&' () -
10%-#& () -

10%-#&
10%#&
10%#&
10%-#&
10%-#&
10%#&
10%#&
10%-#&
10%-#&

%$ 10%-#8& () -
% $ WO () -

% HHHHHHHCC, ' ($ 10%-#&' ($ 10%-#& () -
% $ 10%#& () -
%$ 10%#& ()-%$ 10%#& ()-%$ LOPEHES

% $
%$ 10%#& ()-%$
% $ 10%-#8& () - % HHHHHHHHKO3' ($

09 JuL 2002

$

BR6Y $

()-%$ 10%#& ()- % HHHHHHHPT3' ($ $ 10%#& ()-% $ 10%#& €)-% $

()

-%$ 10%#& ()-%% 10%#& ()-%3$ 10%H#&L () -

% $

(

)_
)_

% HHHL, p
% $ 10%
)-%$ 10%

T3' ($ 10%-#& () -
#& ()-%$ 10%-#& ()
#& () - % HHHHHHH 2.

%S

S| He. 20403 ([lPB LN BPB
W@un%aaaqne%wmm .

)_
)_
)_
)

T2, ($
0,

HC

% $ 10%#& () S 10%-#& ()|
%189 10%{#& @ 0%#& () 1
%I |

“% $ 10%J#& ()

L7 (@-(06 SI=BEB/AARHE, 1) BA2006d28 ()

] vzl 2H), 673 (d$J=B09% 2H), 6.45 (br s,

2H), 5.06 (t, J=6 Hz, 2H), 4.00 (q, J=6 Hz,
2H), 3.90 (t, J=7 Hz, 2H), 2.90 (t, J=7 Hz,
2H), 1.84 (quintet, J=7 Hz, 2H), 1.74
(quintet, J=7 Hz, 2H), 1.42, m, 4H), 1.28 (m,
6H), 0.93 (t, J=7 Hz, 3H), 0.87 (t, 3H)

%lamﬂﬁ(qqmmmz, 1hY) q & 1096
(805 J2810-3:.8'H2) 100, T AD(Ho-IFD H2, 10,5

150
H,C

(CDCl3) 6 8.61 (dd, J=4.4, 1.5 Hz, 1H), 8.09
(d, J=8.5 Hz, 1H), 7.90 (d, J=8 Hz, 2H), 7.84
(brs, 1H), 7.48 (dd, J=8.5, 4.4 Hz, 1H), 7.44
(d, J=8 Hz, 2H), 6.4 (br s, 2H), 5.12 (t, J=6
Hz, 2H), 3.94 (t, J=7 Hz, 2H), 3.91 (s, 3H),
2.94 (t, J=7 Hz, 2H), 1.91 (quintet, J=7 Hz,
2H), 1.50 (sextet, J=7 Hz, 2H), 0.99 (t, J=7
Hz, 3H)

Cl

-

Cl

151

(CDCl3) 5 8.48 (br s, 1H), 8.22 (dd, J=4.5,
1.5 Hz, 1H), 8.04 (dd, J=8.4, 1.5 Hz, 1H),
7.33 (s, 2H), 7.30 (dd, J=8.4, 4.4 Hz, 1H),
5.96 (br s, 2H), 5.00 (t, J=6 Hz, 2H), 4.03 (q,
J=6 Hz, 2H), 2.99 (t, J=7 Hz, 2H), 1.93
(quintet, J=7 Hz, 2H), 1.54 (sextet, J=7 Hz,
2H), 1.03 (t, J=7 Hz, 3H)

152

O~CH

(CDCl3) 5 8.41 (dd, J=4 4, 1.5 Hz, 1H), 8.06
(dd, J=8.3, 1.5 Hz, 1H), 7.41 (dd, J=8.5, 4.4
Hz, 1H), 6.75 (d, J=8 Hz, 2H), 6.64 (d, J=8
Hz, 2H), 6.60 (br t, 1H), 6.02 (br s, 2H), 4.92
(t, J=6 Hz, 2H), 3.80 (q, J=4.6 Hz, 2H), 3.76
(s, 3H), 3.22 (s, 2H), 2.88 (t, J=7 Hz, 2H),
1.87 (quintet, J=7 Hz, 2H), 1.50 (sextet, J=7
Hz, 2H), 1.00 {t, J=7 Hz, 3H)
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10%-#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& () %$_10%#8 ()-

10%#& () - % |I|"|#| LO$ 10%#& ()-%$ 10%#& ()-%S | 2:= DBJUL 2002
EHNj mu} #1 $1 & | dD~#& ()-% $ 10%#8$ 10%#& ()-%$ 10%#& ()-% $
10%#&' () - % $ @%%&3() % $ 10%#& ()-%$ PCT/US98/26473
10%#& ()-%.10121416181:1_2~#& ()-% $ 100/$ 10%#& ()-%$ 10%#& ()-% $
10%#& () - %$ 10%#&' () - %$ 10%#& ()-% $
10%#& ()-%:1<I> @BID FI _?2~#& ()-% $ 10% 10%#& ()-% $ 10%#& ()-% $
10%-#&' ()W) %$ 10%#& ()-%$

10%~#&: ()-% FIH JI LI NI Pl Rl _?~#8mpjuntls ¢f Fooola1096-#& ()-% $ 10%#& ()-% $
Lovh s 8 o o SRSt #&9& %gﬁ% o 5%%% e tg/?rl%b"zw VP e ()-% s
10% 7% () aw@nso%h#épltommﬂl@/&#ﬁWn% ptyl-1 H-imidazo[4,5-

1712 () ol Shapbh A e s i M St b -0
10%#&: () mig jnid scmwmapmdl test tube 1@ thy sojution Wes/Moleddn-argicé-wat ath.04s-ac8d () - % $
160 4 () LR b R COcl g soyion n g o

dichloromethane (Acid chlorides that are solids were added directly.). The mixture was

10 vortexed for 15 seconds to 1 minute, becoming cloudy, and then ~80 mg of an
aminomethyl polystyrene resin (0.62 meq/g, 100-200 mesh, 1% crosslink, Bachem #D-
2100, lot # FM507) was added, and the mixture was vortexed for another 30 seconds. The
mixture was applied to a short column (3 x | cm ) of silica gel conditioned with
dichloromethane. The product was eluted with 10:1 dichloromethane:methanol, collecting

15 ~2 mL fractions. Thin layer chromatography of the fractions was performed, and fractions
with the product spot were pooled and stripped to dryness in a Savant SpeedVac. Purity
was checked by reversed phase-HPLC (HPLC conditions refer to using a8 Hewlett Packard
HP 1090 system fitted with a C18 Rainin Microsorb MV column, 4.6 x 50 mm, particle
size = 3 microns, pore size = 100 Angstroms. Gradient elution: linear gradient from

20 100% water +0.1% trifluoroacetic acid to 100% acetonitrile + 0.1% trifluoroacetic acid
over 5 min. at 1 mL per minute. Detection is at 220 nm and 254 nm). APCl-mass spectral
data confirmed presence of the expected molecular ion, and proton nmr data supported the
expected structure.
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10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $

10%H#& ()-% 111 _2~#& ()-%$ 109 10%#& ()-% $ 10%#& () % $ 10%-#& Q9 -Joh $002
10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% I 111L0$ 10%#& ()-%$ 10%#& ()-% S

| 2:= EHNj mu) WPIRRSEN £ X< () -% $ 103 10%-#& ()-%$ 10%#& (BCTRISSR6TS

10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $

10%#8& ()-% IITTTITTEX< ()-%$ 10$ 10%#& ()-% $ 10%#&() % $

10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $

10%-#& ()-% 11TTTTTtX< ()-% 0$ 10%#&() %$ 10%#& ()-%$

10%#& ()-%$ 10%#& ()-% $ “%$ 10%#& ()-% $

10%#& ()-% ITTTTTttX< () - % 1 $ o~#&() % $ 10%-#& ()-%$ 10%#& ()-% $
10%-#& ()-% $ 10%#& O)-%$ $ 10%#& ()-% 1 111L0$ 10%#& ()-% $
10%#& ()-%S ! 2:= EH\jmu 1 ItX< -%$ 10$ 10%#& ()-% $

10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $

A

Example # R, Fragment H NMR (500 MHz, solvent indicated)
r (CDCl, at 29°C) § 8.53 (dd, J=4.4, 1.5 Hz,
153 1H), 8.12 (dd, J=8.5, 1.5 Hz, 1H), 7.83 (t, J=2
Hz, 1H), 7.59 (d, J=8 Hz, 1H), 7.57 (d, J=8

Hz, 1H), 7.42 (dd, J=8.5, 4.4 Hz, 1H), 7.23 (t,
J=8 Hz, 1H), 6.73 (t, J=6 Hz, 1H), 6.50 (brs,
2H), 4.84 (t, J=6 Hz, 2H), 3.60 (q, J=6 Hz,
2H), 2.92 (t, J=7 Hz, 2H), 2.04 (quintet, J=7
Hz, 2H), 1.88 (quintet, J=7 Hz, 2H), 1.80 (m,
J=7 Hz, 2H), 1.48 (m, 2H), 0.99 (t, J=7 Hz,
3H)

(CDCl, at 29°C) 5 8.60 (dd, J=4.4, 1.5 Hz,
154 '@H 1H), 8.09 (dd, J=8.5, 1.5 Hz, 1H), 7.43 (dd,
f

J=8.5, 4.4 Hz, 1H), 6.32 (br s, 2H), 5.75 (t,
J=6 Hz, 1H), 4.81 (t, J=6 Hz, 2H), 3.35 (q,
J=6 Hz, 2H), 2.91 (t, J=7 Hz, 2H), 2.1-1.6 (m,
ca. 21H), 1.51 (sextet, J=7 Hz, 2H), 1.01 (t,
J=7 Hz, 3H)

(CDCl; at 60°C) 6 8.44 (dd, J=4.4, 1.5 Hz,
155 % 1H), 8.10 (dd, J=8.5, 1.5 Hz, 1H) 7.43 (dd,

J=8.5, 4.4 Hz, 1H), 7.10 (s, 4H), 6.00 (br s,
2H), 5.60 (t, J=6 Hz, 1H), 4.63 (t, J=6 Hz,
2H), 3.30 (q, J=6 Hz, 2H), 2.86 (t, J=7 Hz,

cl 2H), 2.37 (m, 2H), 2.0-1.4 (m, 14H), 1.01 (t,
J=7 Hz, 3H)
ci (CDCl; at 60°C) & 8.33 (d, J=4.4 Hz, 1H),
156 8.08 (dd, J=8.5, 1.5 Hz, 1H), 7.5-7.0 (m, 4H),
= 6.70 (br s, 1H), 6.25 (br s, 2H), 4.85 (t, J=6
a Hz, 2H), 3.67 (g, J=6 Hz, 2H), 2.93 (t, J=7

Hz, 2H), 2.08 (quintet, J=7 Hz, 2H), 1.89 (m,
4H), 1.53 (sextet, J=7 Hz, 2H), 1.02 (t, J=7
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10%#& ()-% I1TITTITtX< ()-%$ 10$ 10%#& ()-% $ 10%#& ()-% $

10%#8& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$

-10%-#& ()-% I ITTTTTIEX< ()-%$ 10$ 10%#& ()-%$ 10%#& ()-% $

10%-#&' () - % $WORI3%E (

)-%$ 10%#& ()-%$ 10%#& ()-% $

PCT/US98/26473

09 JuL 2002

10%#& ()-% I TTTTTttX< ()-%$ 10$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $
)-%$ 10%#& ()-%$ 10%#& (

10%#&
10%#&
10%-#&
10%-#&
10%#&
10%#&
10%-#&
10%-#&
10%#&

-% % 10%#& ()-%I111L ttX<'($

()-%S !

2. = Etjoudl il

Mz ) 103 10%#& ()-%$ 10%#&

()-%$ 10
()-%STI I
()-%$ 10
()-%$ 10
)-%$ 10
)-%$ 10
()-%111L

Ve HR ()-% $ 10%#& (

I 1IRX<' ($ 10$ 10%#
Vo #& ()-% $ 10%#& (
Do-# -% $ 10%#& (
D/o-# % It X<

Vo#& ()-% $ 10%#& (
tX<' ($ 10%#& ()-%

(CDG; a0686°EY58)594dd, J=4.4, 1.5 Hz,
KA ), BOHd R OI6848% 1(§ Hap HH)L 0%OA84d,( )
398.5 410 MeHEH), V-28 (i, BH)) 1.2t &, ($

3%2%q, 136 H22H),- 20 B (t, J=7 Hz, 2H),
51.95 (quintet, J=7 Hz, 2H), 1.90 (quintet, J=7
Hz, 2H), 1.69 (quintet, J=7 Hz, 2H), 1.51
(sextet, J=7 Hz, 2H), 1.01 (t, J=7 Hz, 3H)

2549, B.8HORAHEE H2), 154, %.4. (Brest2H), W% $
(tSJ=B0z, D448 (3, 2M) $3.96 04 2R),( ) - §

)-%$

1% $

10%
0 $

158

/\/\/\/\/ﬁ\o

1
CH,

(de-DMSO at 29°C) 5 8.50 (dd, J=4.4, 1.5 Hz,
1H), 7.91 (dd, J=8, 1.5 Hz, 1H), 7.71 (t, J=6
Hz, 1H), 7.43 (dd, J=8.4, 4,4 Hz, 1H), 6.80
(br s, 2H), 4.79 (t, J=6 Hz, 2H), 3.57 (s, 3H),
3.05 (q, J=6 Hz, 2H), 2.28 (q, J=7 Hz, 4H),
2.20 (t, J=7 Hz, 2H), 1.98 (t, J=7 Hz, 2H),
1.80 (m, 4H), 1.6-1.1 (m, 14H), 0.96 (t, J=7
Hz, 3H)

159

(ds-DMSO at 29°C) 6 8.51 (dd, J=4.4, 1.5 Hz,
1H), 7.92 (dd, J=8.5, 4.4 Hz, 1H), 7.72 (t, J=6
Hz, 1H), 7.43 (dd, J=8.5, 4.4 Hz, 1H), 6.86
(br s, 2H), 5.77 (m, 1H), 4.98 (dd, J=2 Hz,
1H), 4.92 (m, 1H), 4.79 (t, J=6 Hz, 2H), 3.08
(g, J=6 Hz, 2H), 2.94 (t, J=7 Hz, 2H), 1.98
(quintet, J=7 Hz, 2H), 1.80 (m, 2H), 1.55-1.1
(m, 20 H), 0.96 (t, J=7 Hz, 3H)

160

(de-DMSO at 29°C) 5 8.49 (dd, J=4.4, 1.5 Hz,
1H), 7.90 (dd, J=8.2, 1.5 Hz, 1H), 7.71 (¢, J=6
Hz, 1H), 7.42 (dd, J=8.2, 4.4 Hz, 1H), 6.74
(br s, 2H), 4.79 (t, J=6 Hz, 2H), 3.06 (q, J=6
Hz, 2H), 2.92 (t, J=7 Hz, 2H), 2.04 (m, 1H),
1.96 (m, 2H), 1.82 (m, 4H), 1.6-1.3 (m, 10H),
1.04 (m, 2H), 0.96 (t, J=7 Hz, 3H)

161

(de-DMSO at 29°C) & 8.95 (t, J=6 Hz, 1H),
8.44 (m, 3H), 8.31 (s, 1H), 7.88 (dd, J=8.5,
1.5 Hz, 1H), 7.37 (dd, J=8.5, 4.4 Hz, 1H),
6.76 (s, 2H), 4.82 (t, J=6 Hz, 2H), 3.38 (m,
2H), 2.91 (t, J=7 Hz, 2H), 1.90 (m, 2H), 1.76
(m, 2H), 1.64 (m, 2H), 1.39 (m, 2H), 0.86 (t,
J=7 Hz, 3H)

162

HJC\

CH,

O~CH,

(ds-DMSO at 29°C) 5 8.44 (dd, J=4.4, 1.5 Hz,
1H), 8.39 (t, J=6 Hz, 1H), 7.89 (dd, J=8.2, 1.5
Hz, 1H), 7.39 (dd, J=8.2, 4.4 Hz, 1H), 7.12
(s, 2H), 6.75 (br 5, 2H), 4.81 (t, J=6 Hz, 2H),
3.78 (s, 6H), 3.68 (s, 3H), 3.32 (m, 2H), 2.92
(m, 2H), 1.90 (m, 2H), 1.80 (m, 2H), 1.60 (m,

2H), 1.40 (sextet, J=7 Hz, 2H), 0.91 (t, J=7

-118 -



-I 2=

-10%-#&'
10%-#&'
10%-#&'

10%#&
10%#&
10%-#&
10%-#&
10%#&
10%#&
10%-#&

EHjnud L ITTT1110S7' ($ $ 10%H#& ()-% $ 10%#& ()-% $ 10%#& ()-% $
10%-#8&' () -

()-
()-

()-
) -

% $ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% I 1111111tX< ($&139JU12002
% $ _10%H#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $
% SVRMRHEE ()-% 11111111t X< ($ $ 10%#& ()-% $ 1DCRURBR6#T, &
%$ 10%#& ()-%$ 10%#& ()-% $ 10%#& ()-% $ :
SlIlITIIItX< (F $ 10%#& ()-%F 10%H#& () - 96$B 10%-#& () -% $

)

%$ 1006#8& ()-%$ 100%#& ()% 800k #8 ()-% 11111 0% 10%#&()- % $

- %6 10%6-# /%$ 10%-#&' ()8%1$d¢0%4#®1(5 H 1)1 8R3H4E, {=8-9% 4
)- :

) -
) -

-%S 1|2 4’; E§ j mu}JJJJJJ JJdeDMBOIetRIICNHEIYL, U6 Hizs1H),
0,

% JJ JJJIIJ )-%$ $ 109FZ1), THA4Ndd 09583 4.4 Hi HN B6BB#&' |() - % $
% $ 109-#& ()¥% $ 10%#&' ()|{00% 21D %8R J=06Z RH)J3F4 I<2H)) 1% $ $
%$ 10%-#& ()-% $ 2.95 (t, J=7 Hz, 2H), 2.90 (m, 2H), 2.85 (m,
2H), 1.60 (quintet, J=7 Hz, 2H), 1.45 (m, 2H),
0.96 (t, J=7 Hz, 3H)

164 1H), 8.38 (t, J=6 Hz, 1H), 7.91 (dd, J=8.4,1.5

Hz, 1H), 7.44 (dd, J=8, 1 Hz, 1H), 7.39 (dt,
J=8, 1 Hz, 1H), 7.43 (dd, J=8.4, 4.3 Hz, 1H),
7.31 (dt (J=8, 1 Hz, 1H), 7.27 (dd, J=8, 1 Hz,
1H), 6.74 (s, 2H), 4.83 (t, 4=6 Hz, 2H), 3.26
(q, J=6 Hz, 2H), 2.94 (t, J=7 Hz, 2H), 1.95
(m, 2H), 1.83 (m, 2H), 1.60 (quintet, J=7 Hz,
2H), 1.45 (m, 2H), 0.95 (t, J=7 Hz, 3H)

_Q (de-DMSO at 29°C) 6 8.50 (dd, J=4.3, 1.5 Hz,

Cl

(de-DMSO at 29°C) & 8.49 (dd, J=4.3, 1.5 Hz,
165 —Q-Cl 1H), 8.44 (t, J=6 Hz, 1H), 7.91 (dd, J=8.2, 1.5
a Hz, 1H), 7.64 (d, J=2 Hz, 1H), 7.43 (dd,

=8.2, 4.3 Hz, 1H), 7.42 (dd, J=8, 2 Hz, 1H),
7.30 (d, J=8 Hz, 1H), .75 (br s, 2H), 4.82 (¢,
J=6 Hz, 2H), 3.25 (q, J=6 Hz, 2H), 2.93 (t,
J=7 Hz, 2H), 1.90 (m, 2H), 1.82 (m, 2H), 1.60
(m, 2H), 1.45 (sextet, J=7 Hz, 2H), 0.95 (t,
J=7 Hz, 3H)

. (de-DMSO at 29°C) 6 8.46 (dd, J=4.3, 1.5 Hz,
166 “< >-

1H), 8.46 (m, 1H), 7.89 (dd, J=8.5, 1.5 Hz,
1H), 7.84 (dd, J=8, 5 Hz, 2H), 7.40 (dd,
J=8.5, 4.3 Hz, 1H), 7.26 (t, J=9 Hz, 2H), 6.74
(br s, 2H), 4.81 (t, J=6 Hz, 2H), 3.31 (q, J=6
Hz, 2H), 2.91 (¢, J=7 Hz, 2H), 1.88 (m, 2H),
1.79 (m, 2H), 1.60 (quintet, J=7 Hz, 2H), 1.45
(m, 2H), 0.91 (t, J=7 Hz, 3H)

(de-DMSO at 29°C) & 8.53 (t, J=6 Hz, 1H),
Cl 8.46 (dd, J=4.4, 1.5 Hz, 1H), 7.89 (dd, J=8.5,
1.5 Hz, 1H), 7.79 (d, J=8 Hz, 2H), 7.50 (d,
J=8.5 Hz, 2H), 7.40 (dd, J=8.5, 4.3 Hz, 1H),
6.74 (s, 2H), 4.81 (t, J=6 Hz, 2H), 3.30 (q,
J=6 Hz, 2H), 2.91 (t, J=7 Hz, 2H), 1.92 (m,
2H), 1.78 (quintet, J=7 Hz, 2H), 1.60 (quintet,
J=7 Hz, 2H), 1.40 (sextet, J=7 Hz, 2H), 0.90
(t, J=7 Hz, 3H)

-

167
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10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $
10%#&' ()-%JJIJIIItX< ()-%$ $ 10%H#& ()-% $ 10%H& () % $ 10%-#& ()0 8L 2001
10%#&' ()-% $ 10%#&' ()-% $ 10%#& ()-% $ 10%#& ()-% JJ J! JLOS
10%#& ()-% $MOPRIB ()-% S | 2:= EHYjmu}! J"I#I%' J) J+IhHRFRUSIR264 %
L0%-#&' ($ 10%-#& () -%$ 10%-#& ()-%$ 0%t ()-%$ 10%#& () %$

10%-#&' H_% Ot & LN 07 41 3#3133\] o Kov 2 o DS 1 L ry ¢ 10 /0$
10%#& | ) - %og 0P @C§= 10%-#&' ( 57 f"&%rJgJ;
RENERYN] ot Il 2T 098 10%-#& () o4
10%#& [)-% $ 1050~#&' ()-%$ 10%#& ( - 0$ 105%
10%#& [)-%$ 1006#& ()-% $ 10%#& ( $

10%-#& [)- % QIQIBI_?-#& ()-% $ 109%%

10%#& ()-%$ 1096-#& ()-% $ 10%#& (

10%#& ()-%$ 10%-#& ()-%S | 2:= E
)

L 2t
@%ﬁ 70 1

0, ! ) 0, . y V=
L0%-#& [)-%$ 10fe#& ()-%$ Hz, 2H), 0.91 (t, J=7 Hz, 3H)
F (de-DMSO at 28°C) 5 8.67 (t, J=6 Hz, 1H),
169 —@—GF 8.46 (dd, J=4.0, 1.5 Hz, 1H), 7.97 (d, J=8 Hz,
F 2H), 7.89 (dd, J=8, 1.5 Hz, 1H), 7.39 (dd,

J=8, 1.5 Hz, 1H), 7.38 (d, J=8 Hz, 2H), 6.74
(s, 2H), 4.82 (t, J=6 Hz, 2H), 3.32 (m, 2H),
2.91 (t, J=7 Hz, 2H), 1.89 (m, 2H), 1.78
(quintet, J=7 Hz, 2H), 1.62 (quintet, J=7 Hz,
2H), 1.40 (sextet, J=7 Hz, 2H), 0.89 (t, J=7

Hz, 3H)
CH, (ds-DMSO at 29°C) 5 8.46 (dd, J=4.0, 1.5 Hz,
170 —@—(—CH; 1H), 8.35 (t, J=6 Hz, 1H), 7.89 (dd, J=8.5, 1.5
CH, Hz, 1H), 7.71 (d, J=8 Hz, 2H), 7.43 (d, J=8

Hz, 2H), 7.40 (dd, J=8, 4.0 Hz, 1H), 6.73 (s,
2H), 4.80 (t, J=6 Hz, 2H), 3.30 (q, J=6 Hz,
2H), 2.91 (t, J=7 Hz, 2H), 1.88 (quintet, J=7
Hz, 2H), 2.80 (quintet, J=7 Hz, 2H), 1.60 (m,
2H), 1.39 (sextet, J=7 Hz, 2H), 1.29 (s, 9H),
0.90 (t, J=7 Hz, 3H)

(de-DMSO at 29°C) & 8.47 (dd, J=4.0, 1.5 Hz,
171 "@‘CH; 1H), 8.35 (t, J=6 Hz, 1H), 7.89 (dd, J=8.0, 1.5
Hz, 1H), 7.69 (d, J=8 Hz, 2H), 7.40 (dd,
J=8.0, 4.0 Hz, 1H), 7.23 (d, J=8 Hz, 2H),
6.74 (s, 2H), 4.81 (t, J=6 Hz, 2H), 3.28 (q,
J=6 Hz, 2H), 2.91 (t, J=7 Hz, 2H), 2.34 (s,
3H), 2.90 (m, 2H), 1.79 (quintet, J=7 Hz, 2H),
1.80 (quintet, J=7 Hz, 2H), 1.41 (sextet, J=7
Hz, 2H), 0.91 (t, J=7 Hz, 3H)
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10%#& ()-% $ 10%#& ()-% $ 10%#& ()-%$ 10%#E& ()-% $
10%-#& ()-%]J*J_J JalbJcldIt X< ()-%$ 10$ 10%#& () - %$ 10%-#& () - % $ JuL 2000

-10%-#&' (

) -

%$ 10%-#& () -

% $ 10%-#8& () -

%$ 10%#& ()-%$

10%-#& () - % dFEOPRIPAIiI Jj JkIt X<' ()-% $ 10$ 10%#& ()-% $ 1@%/#&8/(2947%

10%#& () -%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$
0 0

10%#8&' (J—%kIl-Jmladedpdttda—{—0%6-$—10$ o >
10%-#& (|) - % 10%#& 2% $ 10%-#& ()-(%-QMﬁ@/@ °0) o
109%-#& () - % PIgIsIly, ($ 10%#& () 790 J=85, 1 5Hz 1H), 7.67 (t, J=6
EHAj rru}thJquJ\AUnyJthX< ($ 103 100 %(dge 1 $Hi§%‘h ()-%$
10%#& (|)-% $ 10%#& ()-% $ 10%#& () (% 60%9 Z? b'ilvx<' ($
10$ 10%I#& ()-% § 10%#& ()-% $ 10%# )22@1& gg ) )% $
10%-#8& ()-% $ 10%-#8& ()-% JIJIIIIIIt X -f &#‘kﬁ thb% z() 6 $
10%#& (|)-% $ 10%#& ()-% $ 10%#& () #&7 ( 9H)
10%#& () - % JJJIJIIt X<' ($ 10$ 10%#& | %$ 10%-#& () %$ 10%#& ()-% $
10%#& (=70 % — (da-DMSO at 29°C) 5 8.50 (dd, J=4.5, 1.5 Hz,
173 1H), 8.00 (t, J=6 Hz, 1H), 7.90 (dd, J=8.5, 1.5
Hz, 1H), 7.43 (dd, J=8.5, 4.5 Hz, 1H), 6.75
(s, 2H), 4.79 (t, J=6 Hz, 2H), 3.10 (g, J=6 Hz,
2H), 2.92 (t, J=7 Hz, 2H), 1.82 (m, 4H), 1.45
(m, 5H), 0.94 (t, J=7 Hz, 3H), 0.60 (m, 4H)
(d-DMSO at 29°C) 5 8.49 (dd, J=4.3, 1.5 Hz,
174 —G 1H), 7.90 (dd, J=8.4, 1.5 Hz, 1H), 7.68 (t, J=6
Hz, 1H), 7.42 (dd, J=8.4, 4.3 Hz, 1H), 6.73
(br s, 2H), 4.80 (t, J=6 Hz, 2H), 3.06 (q, J=
Hz, 2H), 2.92 (t, J=7 Hz, 2H), 2.44 (m, 1H),
1.81 (m, 4H), 1.70-1.30 (m, 12H), 0.96 (t, J=7
Hz, 3H)
(de-DMSO at 29°C) 5 8.50 (dd, J=4.5, 1.5 Hz,
175 _/"C] 1H), 7.90 (dd, J=8.0, 1.5 Hz, 1H), 7.73 (t, J=6
Hz, 1H), 7.42 (dd, J=8.0, 4.5 Hz, 1H), 6.75
(s, 2H), 4.78 (t, J=6 Hz, 2H), 3.06 (q, J=6 Hz,
2H), 2.92 (t, J=7 Hz, 2H), 1.99 (t, J=7 Hz,
2H), 1.81 (m, 4H), 1.63 (m, 3H), 1.6-1.3 (m,
10H), 1.00 (m, 2H), 0.97 (t, J=7 Hz, 3H)
— (de-DMSO at 29°C) 5 8.69 (t, J=6 Hz, 1H),
176 —O—=N 8.45 (dd, J=4.3, 1.5 Hz, 1H), 7.91 (m, 4H),

7.89 (dd, J=8.3, 1.5 Hz, 1H), 7.40 (dd, J=8.3,
4.3 Hz, 1H), 6.74 (s, 2H), 4.81 (t, J=6 Hz,
2H), 3.31 (m, 2H), 2.91 (¢, J=7 Hz, 2H), 1.90
(m, 2H), 1.79 (quintet, J=7 Hz, 2H), 1.60 (m,
2H), 1.40 (sextet, J=7 Hz, 2H), 0.90 (t, J=7
Hz, 3H)
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10%-#& ()-% $ 10%-#& ()-% $ 10%-#& ()-% JIIL, t X<' ($ 10%#& ()-%S !

EHj mu}JJJJJJIIt X< ($ 103 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $ UQJUL 2002
10%#& ()-% $ 10%#& ()-% $ 10%#& ()-% $ 10%#& ()-% JIJIIIIIt X<' ($ 10%
10%-#& () - % $WOOHBHE ()-% $ 10%#& ()-% $ 10%#& ()-% $ 10ZFHINRHIY, $

L0%-#&' ()-%$ 10%#&' () -% JIIIIIIIEX ($ 103 10%#& ()-%$ 10%H& ()-%$
10(y0..#& 0 ﬁ.@ J\ 0/n<t 1n0/..++9 {\_OA\‘R 1n0/..4+9 l\ 0/ |

10%-#8& ()-%JJJJJ "($ 10% 10%-#& (drDMSO 8h33°%) Gf)ﬁ%ﬂﬁ 415%«#1&5(;‘} % $
10%-#&|() - W% 10%-#&t)-% $ 10%-#& ()1Hh & 4§dty #@"’@) ) 78 9L(dt5xk=' 5
10%-#&1|()-% S | 2:= EH"'rru}JJJJJJJJtU@f" . 768 (ddy féﬁ&? ;'-1#’3)$ )-%$
10%-#&1()-% $ 10%-#& ()-% $ 10%#& ()L "!1?@%’#5"( 8.4, 4.3 Hz, 1H)
10%-#8&'|() - % JIIIIIIIt X<' ($ 10$ 10%-#&Z ;g(%ﬁ i(%'#&?"%ﬁ%ﬁ e 482 (Y Lo $

10%-#& |()-% $ 10%-#& ()-% $ 10%-#& ()4 § Yizy 3H) 25924 (3] 108
10%-#& () - % $ J=7 Hz, 2H), 1.87 (m, 2H), 1.79 (quintet, J=

Hz, 2H), 1.60 (quintet, J=7 Hz, 2H), 1.42
(sextet, J=7 Hz, 2H), 0.91 (t, J=7 Hz, 3H)

S (de-DMSO at 29°C) 5 8.49 (dd, J=4.3, 1.5 Hz,
13 1H), 8.05 (t, J=6 Hz, 1H), 7.91 (dd, J=8.2, 1.5
Hz, 1H), 7.43 (dd, J=8.2, 4.3 Hz, 1H), 7.29
(dd, J=5, 1 Hz, 1H), 6.89 (dd, J=5, 3 Hz, 1H),
6.82 (dd, J=3, 1 Hz, 1H), 6.77 (br s, 2H), 4.79
(t, J=6 Hz, 2H), 3.56 (s, 2H), 3.09 (g, J=6 Hz,
2H), 2.90 (t, J=7 Hz, 2H), 1.75 (m, 4H), 1.45
(m, 4H), 0.95 (t, J=7 Hz, 3H)

178

(de-DMSO at 29°C) 5 8.77 (t, J=6 Hz, 1H),
‘@'NO: 8.46 (dd, J=4.4, 1.5 Hz, 1H), 8.28 (dd, J=8.5,
2.5 Hz, 2H), 8.00 (dd, J=8.5 2.5 Hz, 2H),
7.89 (dd, J=8.3, 1.5 Hz, 1H), 7.39 (dd, J=8.3,
4.4 Hz, 1H), 6.75 (s, 2H), 4.82 (t, J=6 Hz,
2H), 3.32 (m, 2H), 2.92 (t, J=7 Hz, 2H), 1.90
(m, 2H), 1.79 (quintet, J=7 Hz, 2H), 1.63 (m,
2H), 1.42 (sextet, J=7 Hz, 2H), 0.91 (t, J=7
Hz, 3H)

HC, (de-DMSO at 29°C) & 8.48 (dd, J=4.3, 1.5 Hz,
180 1H), 8.14 (t, J=6 Hz, 1H), 7.91 (dd, J=8.4, 1.5

CH, Hz, 1H), 7.42 (dd, J=8.4, 4.3 Hz, 1H), 6.78

H.C (s, 2H), 6.75 (br s, 2H), 4.82 (t, J=6 Hz, 2H),
_? 3.22 (q, J=6 Hz, 2H), 2.92 (t, J=7 Hz, 2H),
2.50 (s, 3H), 2.03 (s, 6H), 1.90 (m, 2H), 1.85
(quintet, J=7 Hz, 2H), 1.58 (m, 2H), 1.45
(sextet, J=7 Hz, 2H), 0.96 (t, J=7 Hz, 3H)

179
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10%-#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& () -
10%-#& ()-% JJJIIIIt X< ($ 10$ 10%#& ()-%$ 10%#& ()-% $ 10%#& () %HNUL 2007

-10%-#&

()-

% $ 10%-#8& () -

% $ 10%-#& () -

% $ 10%-#& ()-% JIIL, t X<' ($

10%-#& () - % SWA992%83 Etnj i} JJJJJIJIIt X<' ($ 10$ 10%-#& () - %*@/qmﬂ@ O)-%$
()-%$ 10%#& () - %$ 10%#& ()-%$ 10%#& ()-% $

10%-#&'
10%-#&'

10%#&
10%-#&
10%-#&
10%#&
10%#&
10%-#&
10%-#&

-% JJJL
-%$ 10

Vo-#

F

0B 100" (N _ 040 10046HL! l \

Yo 9633331111 X< $-10$ 10%- 48 ()

% $ 10%#& (

%S 10%-#& ()8
0,

()-%

o#& ()-%$ 10%#& (

cd»awsi@%tzg?q g%s*gstimamw $

7

Jr@%# f@ﬁ@ LY
J=6 Hz, 2H),

> 62 @J-wma rﬂ?; 1 3150 ) 538 1

20 ol 7 2D SR T

g@pg

% $
10$

% $
105

V

=

N

- 04 %

182

(ds-DMSO at 29°C) & 8.50 (dd, J=4.3, 1.5 Hz,
1H), 7.90 (dd, J=8.0, 1.5 Hz, 1H), 7.75 (t, J=6
Hz, 1H), 7.42 (dd, J=8.0, 4.3 Hz, 1H), 6.77
(br s, 2H), 4.78 (t, J=6 Hz, 2H), 3.56 (s, 3H),
3.06 (q, J=6 Hz, 2H), 2.90 (t, J=7 Hz, 2H),
2.25 (m, 2H), 2.00 (m, 2H), 1.81 (m, 4H),
1.44 (m, 8H), 0.96 (t. J=7 Hz, 3H)

183

ct

\ 7

(de-DMSO at 29°C) 5 8.55 (t, J=6 Hz, 1H),
8.50 (dd, J=4.3, 1.5 Hz, 1H), 8.43 (dd, J=5, 2
Hz, 1H), 7.91 (dd, J=8.4, 1.5 Hz, 1H), 7.74
(d, J=8.0, 2 Hz, 1H), 7.43 (dd, J=8, 4.3 Hz,
1H), 7.42 (dd, J=8, 5 Hz, 1H), 6.75 (br s, 2H),
4.83 (t, J=6 Hz, 2H), 3.27 (q, J=6 Hz, 2H),
2.84 (t, J=7 Hz, 2H), 1.92 (m, 2H), 1.83
(quintet, J=7 Hz, 2H), 1.60 (m, 2H), 1.46
(sextet, J=7 Hz, 2H), 0.95 (t, J=7 Hz, 3H)

184

(de-DMSO at 29°C) 6 8.77 (dd, J=2.5, 0.5 Hz,
1H), 8.70 (t, J=6 Hz, 1H), 8.46 (dd, J=4.3,1.5
Hz, 1H), 8.16 (dd, J=8, 3 Hz, 1H), 7.91 (dd,
J=8.4, 1.5 Hz, 1H), 7.62 (dd, J=8, 0.5 Hz,
1H), 7.43 (dd, J=8.4, 1.5 Hz, 1H), 6.76 (br s,
2H), 4.81 (t, J=6 Hz, 2H), 3.31 (M, 2H), 2.92
(t, J=7 Hz, 2H), 1.89 (m, 2H), 1.79 (quintet,
J=7 Hz, 2H), 1.61 (quintet, J=7 Hz, 2H), 1.40
(sextet, J=7 Hz, 2H), 0.91 {t, J=7 Hz, 3H)

185

(de-DMSO at 29°C) & 8.55 (t, J=6 Hz, 1H),
8.45 (dd, J=4.3, 1.5 Hz, 1H), 7.90 (d, J=8 Hz,
2H), 7.89 (dd, J=8, 1.5 Hz, 1H), 7.43 (d, J=8
Hz, 2H), 7.39 (dd, J=8, 4.3 Hz, 1H), 6.74 (br
s, 2H), 4.81 (t, J=6 Hz, 2H), 3.30 (m, 2H),
2.91 (t, J=7 Hz, 2H), 1.88 (m, 2H), 1.78
(quintet, J=7 Hz, 2H), 1.63 (m, 2H), 1.34
(sextet, J=7 Hz, 2H), 0.89 (t, J=7 Hz, 3H)

186

_a

Cl

Cl

(de-DMSO at 29°C) & 8.64 (t, J=6 Hz, 1H),
8.49 (dd, J=4.4, 1.5 Hz, 1H), 7.90 (dd, J=8.5,
1.5 Hz, 1H), 7.69 (s, 2H), 7.42 (dd, J=8.5, 4.3
Hz, 1H), 6.74 (s, 2H), 4.84 (t, J=6 Hz, 2H),
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10%-#& ()-% JJJIIIIItX< ($ 10$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $
10%-#& ()-% $ 10%-#& ()-% $ 10%#& ()-% $ 10%-#& ()-% JIIIIIIKt X<' ( $08clL 2002
10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $

10%-#&' () - % SWOOIRML () - % KKKKKKKE X<' ($ 103 10%-#&' ()- % $ AOVEsHE64

B- % $

10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $ 10%#& () - % KKKKLOS

10%#& () -%$ 10%#& () -%S |

?._

EHN Ll K KKKKKKKhH ! ($. 0

10%#&
10%-#&
10%-#&
K" K# K%

()-%$ 10
() - % KKKK
()-%% 1
RK(K)KI 1 Q

0%#& ()-% $ 10%#&

(S 10%#&' ()-% % 10

%#& ()-%$ 10%#& ()3-30 @ 998Hze2H) 2093t 15T Hre 2. - 06
KKKKgK+ ($ 10%-#& ()| 8% (M) 488\ quints;

Jf@%:#&*g.zt%
H), 0.96 (t,

BHY & 10064#8 (V- % & 10%#

(=% $

7

()-%$

10%#&
10%-#&
10%-#&
10%#&

()-%$ 10

()-98% 1
O)-%$ 1

()-%$ 10

0o~

Oo-#
O/o-1
Do-#&' ( :.%335

)-%$ 10%-#&' (
-% $ 10%-#& (

(. =7 He,
Ezgg»hﬁﬁ/&%@ et =g
]

at2ROX 818241 dgkd=4.8 1.5 Hz,
1H), £.92(ta8He) 180, §.H0edz8(5, 105

- % 4K5K7K8K: K HzKHY 1.42 (dd, 3585#4:3(Hz, 33 7.07

(d, J=8 Hz, 2H), 6.76 (d, J=8 Hz, 2H), 6.74
(br s, 2H), 4.79 (t, J=6 Hz, 2H), 3.70 (s, 3H),
3.25 (s, 2H), 3.08 (g, J=6 Hz, 2H), 2.89 (t,
J=7 Hz, 2H), 1.80 (m, 4H), 1.46 (m, 2H), 1.4
(sextet, J=7 Hz, 2H), 0.95 {t, J=7 Hz, 3H)

i

188

~

CH,

(de-DMSO at 29°C) 5 8.47 (dd, J=4.3, 1.5 Hz,
1H), 8.15 (t, J=6 Hz, 1H), 7.90 (dd, J=8.4, 1.5
Hz, 1H), 7.64 (dd, J=8, 2 Hz, 1H), 7.41 (dt,
J=8, 2 Hz, 1H), 7.40 (dd, J=8.4, 4.3 Hz, 1H),
7.06 (d, J=8 Hz, 1H), 6.98 (dt, J=8, 2 Hz,
1H), 6.74 (s, 2H), 4.82 (t, J=6 Hz, 2H), 3.70
(s. 3H), 3.33 (m, 2H), 2.92 (t, J=7 Hz, 2H),
1.90 (m, 2H), 1.80 (quintet, J=7 Hz, 2H), 1.60
(m, 2H), 1.43 (sextet, J=7 Hz, 2H), 0.92 (t,
J=7 Hz, 3H)

189

Cl

-

(de-DMSO at 29°C) § 8.56 (t, J=6 Hz, 1H),
8.46 (dd, J=4.4, 1.5 Hz, 1H), 7.89 (dd, J=8.4,
1.5 Hz, 1H), 7.82 (t, J=2 Hz, 1H), 7.74 (td,
J=8, 2 Hz, 1H), 7.58 (td, J=8, 2 Hz, 1H), 7.47
(t, J=8 Hz, 1H), 7.39 (dd, J=8.4, 4.4 Hz, 1H),
6.74 (s, 2H), 4.81 (t, J=6 Hz, 2H), 3.31 (q,
J=6 Hz, 2H), 2.91 (t, J=7 Hz, 2H), 1.88 (m,
2H), 1.79 (quintet, J=7 Hz, 2H), 1.61 (m, 2H),
1.36 (sextet, J=7 Hz, 2H), 0.90 (t, J=7 Hz,
3H)

190

O

H,C

(de-DMSO at 29°C) 5 8.46 (dd, J=4.3, 1.5 Hz,
1H), 8.27 (t, J=6 Hz, 1H), 7.89 (dd, J=8.5, 1.5
Hz, 1H), 7.75 (d, J=8 Hz, 2H), 7.40 (dd,
J=8.5, 4.3 Hz, 1H), 6.94 (d, J=8 Hz, 2H),
6.73 (s, 2H), 4.81 (t, J=6 Hz, 2H), 4.00 (t, J=7
Hz, 2H), 3.28 (g, J=6 Hz, 2H), 2.91 {t, J=7
Hz, 2H), 1.87 (m, 2H), 1.78 (quintet, J=7 Hz,
2H), 1.71 (quintet, J=7 Hz, 2H), 1.60 (m, 2H),
1.38 (sextet, J=7 Hz, 4H), 1.32 (m, 2H), 1.28
(m, 4H), 0.91 (t, J=7 Hz, 3H), 0.87 (t, J=7 Hz,
3H)
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10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $ 09 JUL 2007
10%-#&' () - % >K@AKCKDKFKGKI KgK+' ($ 10%-#& ()-% $ 10%#& ()-% $
10%#&' ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $
10%-#& () - % | RAGIRREOKPKRKSKI LO' ($ 10%-#& ()-% $ 10%-#&' ()P%f%maﬁ
10%#8& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $
10%-#& () - % SKUKVKXKI LO' ($ 10%#& ()-% $ 10%#& ()-% $ 10%#& ()-% $
10%-#& $ 10% &'5 -%.$ 10%#&' () %$ 10%#& ()- %XKYKZK[ KLO$ 10%-#&' () % $

10%-#& () HAj mu} [ gﬂ{ %gKngigg)TB ()-%$ $ 10%#& ()-%$
109%-#8& ()-%$ 10%-#8& ()-%$ 1 73 Yo #& () - %$ 10%#& ()-% $
L0%-#8 () - % cKdKekf KgkhKi Kj KX<' ()-9%$ $ 10%-#& ()- %$ 10%-#& ()-% $
10%#& ()-% $ 0%#&

10%-4& ()-%j Qﬁgﬁ} 3 ‘?}Q‘ ) ﬁé)ﬁi‘b W&’E ")(‘ %‘Q‘f’ia%‘?%d poing
O%—#&: ( )to%ﬁoﬂ&?/ngixﬁet(u)d %-@- A.xﬁﬂfoiz&)u())lrl%xﬁndaﬁ&{o%#&'][(l)ﬂﬂép&thyndm-l-
L% 02 LRI LS (B Su 0050 e 408l
10%-#& ()andta\ckrbbigtiy K¢i0$50 umol) of formula RACOOH was added at ambient temperature. Within
3 minutes a light suspension typically formed. The coupling agent, 1-(3-dimethylaminopropyl)-3-
10 ethyl carbodiimide hydrochloride (~10.5 mg, 55 umol) was added and the mixture was vortexed
at 400 rpm for 1-2 h at ambient temperature, giving a clear solution in most cases. The mixture
was applied to a short column (3 x 1 cm ) of silica gel conditioned with dichloromethane. The
product was eluted with 10:1 dichloromethane:methanol, collecting ~2 mL fractions. Thin layer
chromatography of the fractions was performed, and fractions with the product spot were pooled
15 and stripped to dryness in a Savant SpeedVac. Purity was checked by reversed phase-HPLC
(HPLC conditions refer to using a Hewlett Packard HP 1090 system fitted with a C18 Rainin
Microsorb MV column, 4.6 x 50 mm, particle size = 3 microns, pore size = 100 Angstroms.
Gradient elution: linear gradient from 100% water +0.1% trifluoroacetic acid to 160%
acetonitrile + 0.1% trifluoroacetic acid over 5 min. at 1 mL per minute. Detection is at 220 nm
20 and 254 nm). APCI-mass spectral data confirmed presence of the expected molecular ion, and

proton nmr data supported the expected structure.
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10%-#&' () -

10%-#& () -
10%-#8&' () -
10%-#& () -
10%-#& () -

10%-#& () -
10%-#& () -
10%-#& () -

10%-#& () -
10%-#8&' () -
10%-#8&' () -

10%-#&' () -
10%-#&' () -

%$ 10%#& ()-%S !
% $ 10%#& () -

2: = EHj mu}yKzK{ K| K} K~KKKE X< () -% $ 1080 111 30m
%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $

% $ 10%#& ()- % KKKKKKKKt X<' ()-% $ 10$ 10%#& ()-% $

% $ WO ()-% $ 10%#& ()-% $ 10%#& ()-% $ LOMEPAISIS 26453 S

% KKKKKKKKt X<' ()-% $ 10$ 10%#& ()-% $ 10%#& ()-% $

%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $

% KKKKKKt t X<' ()-% $ 10$ 10%#& ()-% $ 10%#& ()-% $ 10%#& ()-% $

% $ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()- % KKKKLO$ 10%-#& ()-% $
%S | 2:= EHj rru}Kl@gKKKKKoS? ()-%%$ $ 10%#& ()-% $

% $ 10%#& () - %$ 1096~ -%$ 10%#& ()-%$ 10%#& ()-% $

% KKKKKKKKt X<' () - #& ()-%$ 10%#& ()-%$ 10%#& ()-% $

% $ 10%#& ()-% % $ 10%-#& () - % KKKKKKKKt X<' ()-% $ $

% $ 10%#& () -

Example #

Ra Fragment "H NMR (500 MHz, solvent indicated)

(CDCl3) & 8.47 (dd, J=4.4, 1.5 Hz, 1H), 8.10
(dd, J=8.5, 1.5 Hz, 1H), 7.45 (dd, J=8.5, 4.4
S Hz, 1H), 7.15 (dd, J=5.0, 3.0 Hz, 1H), 6.75
(d, J=8 Hz, 1H), 6.64 (dd, J=5.0, 1.2 Hz,
1H), 6.61 (brt, 1H), 6.3 (br s, 2H), 4.94 (t,

=6 Hz, 2H), 3.30 (s, 2H), 2.81 (g, J=6 Hz,
2H), 2.89 (t, J=7 Hz, 2H), 1.88 (quintet, J=7
Hz, 2H), 1.50 (sextet, J=7 Hz, 2H), 1.00 (t,
J=7 Hz, 3H)

191

(CDCly) 5 8.41 (dd, J=4.4, 1.5 Hz, 1H), 8.04
(dd, J=8.5, 1.5 Hz, 1H), 7.40 (dd, J=8.5, 4.4
Hz, 1H), 7.34 (dd, J=8, 1.2 Hz, 1H), 7.07 (dt,
J=8, 2 Hz, 1H), 7.00 (dt, J=8, 2 Hz, 1H),
6.96 (dt, J=8,2 Hz, 1H), 6.78 (brt, 1H), 5.72
(br s, 2H), 4.95 (t, J=6 Hz, 2H), 3.85 (q, J=6
Hz, 2H), 3.42 (s, 2H), 2.89 (t, J=7 Hz, 2H),
1.83 (quintet, J=7 H, 2H), 1.50 (sextet, J=7
Hz, 2H), 1.00 (t, J=7 Hz, 3H)

192

(CDCl3) 6 8.40 (dd, J=4.4, 1.5 Hz, 1H), 8.07
(dd, J=8.5, 1.5 Hz, 1H), 7.43 (dd, J=8.5, 4.5
Hz, 1H), 7.14 (d, J=2 Hz, 1H), 7.06 (brt,

ol 1H), 6.98 (dd, J=8, 2 Hz, 1H), 6.85 (d, J=8
Hz, 1H), 5.75 (br s, 2H), 4.96 (t, J=6 Hz,
2H), 3.86 (g, J=6 Hz, 2H), 3.31 (s, 2H), 2.89
(t, J=7 Hz, 2H), 1.89 (quintet, J=7 Hz, 2H),
1.50 (sextet, J=7 Hz, 2H), 1.00 (t, J=7 Hz,

- 3H)
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l& L 200
% $
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10)-%$

Ut & {0 $-10Y et 8 ()
N ( , 1.8 Hz, 1H), 8.07

(m, 3H), 742 (dd, J-4 5, 8 5), 1H), 7.31 (br
t, 1H), 7.14 (d, J=8 Hz, 2H), 5.8 (s, 2H), 4.95
(t, J=6 Hz, 2H), 4.257 (t, J=7 Hz, 2H), 3.80
(g, J=6 Hz, 2H), 2.94 (t, J=7 Hz, 2H), 1.90
(quintet, J=7 Hz, 2H), 1.83 (quintet, J=7 Hz,
2H), 1.50 (sextet, J=7 Hz, 2H), 1.34 (quintet,
J=7 Hz, 2H), 1.01 (t, J=7 Hz, 3H)

of

NO,

196

(CDCl;) 8 8.60 (dd, J=4.5, 1.5 Hz, 1H), 8.11
(dd, J=8.5, 1.5 Hz, 1H), 7.49 (dd, J=8.5, 4.5
Mz, 1H), 7.24 (br s, 1H), 6.0 (br s, 2H), 4.95
(t, J=6 Hz, 2H), 4.26 (t, J=7 Hz, 2H), 3.82 (q,
J=6 Hz, 2H), 2.93 (t, J=7Hz, 2H), 1.91
(quintet, J=7 Hz, 2H), 1.83 (m, 4H), 1.50
(sextet, J=7 Hz, 2H), 1.35 (quintet, J=7 Hz,
2H), 1.05 (m, 2H), 1.01 (t, J=7 Hz, 3H)

s

0,

197

(CDCls) & 8.60 (dd, J=4.5, 1.5, 1H), 8.11
(dd, J=8.5, 1.5, 1H), 7.49 (dd, J=8.5, 4.5 Hz,
1H), 7.01 (d, J=8 Hz, 2H), 6.76 (d, J=8 Hz,
2H), 6.59 (br s, 1H), 5.69 (br s, 2H), 4.93 (t,
J=6 Hz, 2H), 3.80 (q, J=6 Hz, 2H}), 3.20 (s,
2H), 2.89 (t, J=7 Hz, 2H), 2.44 (s, 3H), 1.90
(quintet, J=7 Hz, 2H), 1.51 (sextet, J=7 Hz,
2H), 1.01 (t, J=7 Hz, 3H)

o

S$—CH,

198

(CDCl) 5 8.58 (dd, J=4.4, 1.5 Hz, 1H), 8.09
(dd, J=8.3, 1.5 Hz, 1H), 7.48 (dd, J=8.3, 4.4
Hz, 1H), 7.30 (br t, 1H), 5.69 (br s, 2H), 5.01
(m, 3H), 3.85 (g, J=6 Hz, 2H), 2.92 (t, J=7
Hz, 2H), 1.91 (quintet, J=7 Hz, 2H), 1.85 (m,
1H), 1.79 (m, 1H), 1.60 (m, 2H), 1.52
(sextet, J=7 Hz, 2H), 1.38 (d, J=9 Hz, 1H),
1.27 (t, J=6 Hz, 1H), 1.00 (t, J=7 Hz, 3H)

<

199

(CDCl3) 5 8.59 (dd, J=4.5, 1.5 Hz, 1H), 8.11
(dd, J=8.5, 1.5 Hz, 1H), 7.48 (dd, J=8.5, 4.4
Hz, 1H), 7.48 (br s, 1H), 6.11 (br s, 2H),
4.94 (t, J=6 Hz, 2H), 3.83 (q, J=6 Hz, 2H),
2.92 (t, J=7 Hz, 2H), 2.28 (m, 2H), 2.08 {t,
J=7 Hz, 2H), 1.90 (quintet, J=7 Hz, 2H),
1.52 (sextet, J=7 Hz, 2H), 1.01 (¢, J=7 Hz,
3H)

|
ﬁ‘n
m 1
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%#& ()-%$ 10%#& () %" (t1 ¢80 -Ha; ) 3/7 (q. -6 Hz 2
LLLLgK+ ($ 10%#& () - PR-80 (todsside, 3Hn2 5 (b5t bz H)Vo

%#& ()-%$ 10%#& ()} 3/4%016%#& H). 4 éliﬂulnfGL#E A‘.‘KLI o' ($
[ 2H), 1.52 (sextet, =7 Hz, 2H), 1.02 (t, J=7

Hz, 3H)

10%#& () o1 He) 1H), VGQF(K‘;/ F#gg 44

201

ANANANASACHy | (CDCL3) 6 8.60 (dd, J=4.4, 1.5 Hz, 1H), 8.12
(dd, J=8, 1.5 Hz, 1H), 7.47 (dd, J=8.0,4.4
Hz, 1H), 6.86 (br s, 1H), 6.20 (br s, 2H),
4.96 (t, J=6 Hz, 2H), 3.81 (q, J=6 Hz, 2H),
2.92 (t, J=7 Hz, 2H), 1.90 (m, 4H), 1.51
(sextet, J=7 Hz, 2H), 1.33 (quintet, J=7 Hz,
2H), 1.23 (m, 16H), 1.01 (t, J=7 Hz, 3H),
0.87 (t, J=7 Hz, 3H)

202

«tl’ (CDCly) 5 8.58 (dd, J=4.3, 1.5 Fiz, 1H), 8.04

(dd, J=8.0, 1.5 Hz, 1H), 7.56 (br s, 1H), 7.43
cr) (dd. J=8.0. 4.3 Hz, 1H), 5.84 (br s, 2H), 4.04
(t, J=6 Hz, 2H), 4.89 (br s, 1H), 3.85 (q, J=6
Hz, 2H), 3.54 (d, J=6 Hz, 2H), 2.92 (t, J=7
Hz, 2H). 1.89 (quintet, J=7 Hz, 2H), 1.51
(sextet, J=7 Hz, 2H), 1.41 (s, OH), 1.00 (,
J=7 Hz, 3H)

203

'L i r: (CDCI3) & 8.60 (d, J=4.4 Hz, 1H), 8.07 (dd,

J=8.0, 1.5 Hz, 1H), 7.59 (br s, 1H), 7.45 (dd,
) J=8.5, 4.4 Hz, 1H), 5.88 (br s, 2H), 4.94 (m,
2H), 4.77 (s, 1H), 3.93 (m, 1H), 3.84 (m.
2H), 2.94 (t, J=7 Hz, 2H), 1.89 (quintet, J=7
Hz, 2H), 1.52 (sextet, J=7 Hz, 2H), 1.40 (s,
9H), 1.01 (d, J=7 Hz, 3H), 0.99 {t, J=7 Hz,
3H)

204

\LS],Br (de-DMSO at 80°C) 5 8.53 (dd, J=44, 1.5

Hz, 1H), 8.53 (t, J=6 Hz, 1H), 7.96 (dd,
J=8.3, 1.5 Hz, 1H), 7.45 (dd, J=8.3, 4.4 Hz,
1H), 7.32 (d, J=4 Hz, 1H), 7.16 (d, J=4 Hz,
1H), 6.81 (br s, 2H), 4.91 (t, J=6 Hz, 2H),
3.78 (q, J=6 Hz, 2H), 2.85 (t, J=7 Hz, 2H),
1.77 (quintet, J=7 Hz, 2H), 1.37 (sextet, J=7
Hz, 2H), 0.87 (t, J=7 Hz, 3H)

205

- (CDCl3)  9.16 (d, J=1.4 Hz, 1H), 8.66 (dd,
\ #/CH, J=4.4, 1.5 Hz, 1H), 8.44 (1, J=6 Hz, 1H),

8.11 (d, J=1.4 Hz, 1H), 8.09 (dd, J=8.4, 1.5
Hz, 1H), 7.47 (dd, J=8.5, 4.4 Hz, 1H), 6.10
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1HIRAL =3y 04 {bre, 8H),
&(t, J=6 Hz, 2H), 3 99( J=6"Hz, 2H),
2.93 (t, J=7 Hz, 2H) 1.91 (qumtet J=7 Hz,
2H), 1.50 (sextet, J=7 Hz, 2H), 0.99 (t, J=7
Hz, 3H)
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-

(CDCly) 5 B.50 (dd, J=4.4, 1.5 Hz, 1H), 8.42
(d, J=4 Hz, 1H), 8.19 (d, J=1.5 Hz, 1H), 8.09
(dd, J=8.2, 1.5 Hz, 1H), 7.47 (dd, J=8.3, 4.4
Hz, 1H), 7.26 (br s, 1H), 7.23 (d, J=8 Hz,
1H), 7.07 (dd, J=8.5, 5 Hz, 1H), 6.06 (brs,
2H), 3.95 (t, J=6 Hz, 2H), 3.84 (q, J=6 Hz,
2H), 3.21 (s, 2H), 2.87 (t, J=7 Hz, 2H), 1.88
(quintet, J=7 Hz, 2H), 1.50 (sextet, J=7 Hz,
2H), 1.00 (t, J=7 Hz, 3H)

208

Z=
\ 7

(CDCl3) & 8.54 (dd, J=4.4, 1.5 Hz, 1H), 8.37
(d, J=4Hz, 1H), 8.24 (br s, 1H), 8.09 (dd,
J=8.5, 1.5 Hz, 1H), 7.46 (dd, J=8.5, 4.4 Hz,
1H), 7.35 (br t, 1H), 7.27 (td, J=8, 2 Hz, 1H),
7.08 (dd, J=8, 5§ Hz, 1H), 5.98 (br s, 2H),
4.91 (t, J=6 Hz, 2H), 3.79 (q, J=6 Hz, 2H),
2.90 (t, J=7 Hz, 2H), 2.69 (t, J=7 Hz, 2H),
2.14 (t, J=7 Hz, 2H), 1.90 (quintet, J=7 Hz,
2H), 1.52 (sextet, J=7 Hz, 2H), 1.01 (t, J=7
Hz, 3H)

209

(d=-DMSO) 5 8.52 (d, J=8.3 Hz, 1H), 8.37
(m, 2H), 7.96 (d, J=8.3 Hz, 1H), 7.48 (dd,
J=8.3, 4.5 Hz, 1H), 7.14 (br s, 2H), 4.72 (t,
J=6 Hz, 2H), 4.12 (t, J=6 Hz, 2H), 3.56 (q,
J=6 Hz, 2H), 2.81 (t, J=7 Hz, 2H), 2.52 (m,

1.40 (sextet, J=7 Hz, 2H), 0.94 (t, J=7 Hz,

2H), 2.33 (s, 3H), 1.75 (quintet, J=7 Hz, 2H),
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10%-#& | g-%LLLhLLLLt §<?e1()-%$ 10$ 10 21%(3‘%%) 2.25 (m, 1H), 1. )2)

(quintet, J=7 Hz, 2H), 1.51 (sextet, J=7 Hz,
2H), 1.00 (t, J=7 Hz, 3H)

(de-DMSO) 5 8.53 (dd, J=4.4, 1.5 Hz, 1H),
8.24 (t, J=6 Hz, 1H), 7.96 (dd, J=8.4, 1.5 Hz,
0 1H), 7.84 (m, 4H), 7.48 (dd, J=4 .4, 8.4 Hz,
1H), 7.18 (br s, 2H), 4.75 (t, J=6 Hz, 2H),
3.73 (t, J=7 Hz, 2H), 3.52 (q, J=6 Hz, 2H),
2.86 (t, J=7 Hz, 2H), 2.34 (t, J=7 Hz, 2H),
1.79 (quintet, J=7 Hz, 2H), 1.40 (sextet, J=7
Hz, 2H), 0.92 (t, J=7 Hz, 3H)

(CDCls) & 8.60 (dd, J=4.4, 1.5 Hz, 1H), 8.04
212 (dd, J=8.5, 1.5 Hz, 1H), 7.68 (dd, J=3.5, 1.2
S Hz, 1H), 7.61 (dd, J=3.5, 1.2 Hz, 1H), 7.43

(dd, J=8.5, 4.4 Hz, 1H), 7.39 (t, J=6 Hz, 1H),
7.10 (dd, J=5, 3.5 Hz, 1H), 5.79 (br s, 2H),
4.93 (t, J=6 Hz, 2H), 3.82 (g, J=6 Hz, 2H),
3.12 (t, J=7 Hz, 2H), 2.92 (t, J=7 Hz, 2H),
2.32 (t, J=7 Hz, 2H), 1.89 (quintet, J=7 Hz,
2H), 1.49 (sextet, J=7 Hz, 2H), 0.99 (t, J=7
Hz, 3H)

)

211
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10 Using the general method of Example 97 L-pyroglutamic acid (0.23 g, 1.7 mmole)
was reacted with 2-(4-amino-2-butyl-1H-imidazo[4,5-c][1,5]naphthyridin-1- °
yl)ethaneamine (0.5 g, 1.7 mmole) to provide 0.10 g of N-[2-(4-amino-2-butyl-1H-
imidazo[4,5-c][1,5]naphthyridin-1-yl)ethyl]-5-oxo-2-pyrrolinecarboxamide as a white
powder, m.p. 135-138°C. Analysis: Calculated for C20H2sN70; Y2 CHsCN: %C, 60.63;

15 %H, 6.42; %N, 25.25; Found: %C, 60.14; %H, 6.41; %N, 25.20. HRMS (EI) calcd for
C20H2sN70, (M+) 396.2103 found 396.2112

TEST METHODS

CYTOKINE INDUCTION IN HUMAN CELLS
20 An in vitro human blood cell system was used to assess cytokine induction by

compounds of the invention. Activity is based on the measurement of interferon and
tumor necrosis factor («) (IFN and TNF, respectively) secreted into culture media as
described by Testerman et. al. In “Cytokine Induction by the Immunomodulators
Imiquimod and S-27609, Journal of Leukocyte Biology, 58, 365-372 (September, 1995).
25 Blood Cell Preparation for Culture
Whole blood is collected by venipuncture into EDTA vacutainer tubes from
healthy human donors. Peripheral blood mononuclear cells (PBMCs) are separated from
whole blood by Histopaque®-1077 (Sigma Chemicals, St. Louis, MO) density gradient
centrifugation. The PBMCs are suspended at 1.5-2 x 10° cells/mL in RPMI 1640 medium
30 containing 10 % fetal bovine serum, 2 mM L-glutamine and 1% penicillin/streptomycin
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1098 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $
10%#& ()-% LLLLLMV ?~#& ()-%$ 10% 10%#& ()-%$ 10%#& ()-% $ )
10%#& () - % $ ARHEHARPMIcOmBlett) Ya-#E dottiols 8 PEME Bdepénsiotoald\diilied\dyigh Welt &lat ) - % $
1098 10%#& ()-% $ 10% #& &3- %% 10%#& ()-%$ 10%#& ()-%$ 10%#& ()-% $
10%-#& () - % MORHNIAErefigue pilreplatens 1006-#8' ()-% $ 10%-#& ()-% $
10%-#& () - % $ Coffoliifd Krdpadatidn 10%-#& () - % $

Love e 0o M ML e e TSRl by ) 5,
10% 10%-#& ()cofieefitratiofaitohld(not SecedldXitatc®nientrifich of 1% fBRaddjtiofitdithd Ettusts () - % $
10%+#& ()-% 1 I\\/vzelﬁisg. %c%?ﬁp%gn%gfr%gge};ﬁ)y%est]ég %Oua# %nggn-n%/{llgl rar!lge of from 0.1 to 100
pM.
Incubation
The solution of test compound is added to the wells containing 1 mL of PBMC:s in
10 media. The plates are covered with plastic lids, mixed gently and then incubated for 18 to
24 hours at 37°C with a 5% carbon dioxide atmosphere.
Separation
Following incubation the plates are centrifuged for 5-10 minutes at 1000 rpm
(~200 x g) at 4°C. The cell culture supernatant is removed with a sterile polypropylene
15 pipet and transferred to a 2 mL sterile cryotube. Samples are maintained at -70°C until
analysis.

Interferon Analysis/Calculation
Interferon is determined by bioassay using A549 human lung carcinoma cells

challenged with encephalomyocarditis. The details of the bioassay method have been

20 described by G. L. Brennan and L. H. Kronenberg in "Automated Bioassay of Interferons
in Micro-test Plates", Biotechniques, June/July, 78, 1983, incorporated herein by
reference. Briefly stated the method is as follows: A549 cells are incubated with samples
and standard interferon dilutions at 37°C for 24 hours. The incubated cells are then
infected with an inoculum of encephalomyocarditis virus. The infected cells are incubated

25 for an additional 24 hours at 37°C before quantifying for viral cytopathic effect. The viral
cytopathic effect is quantified by staining followed by visual scoring of the plates. Results
are expressed as alpha reference units/mL based on the value obtained for NIH Human
Leukocyte IFN standard.

Tumor Necrosis Factor («) Analysis
30 _Tumor necrosis factor (x) (TNF)concentration is determined using an ELISA kit

available from Genzyme, Cambridge, MA. The results are expressed as pg/mL.
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L10% " & (5 . 108&ﬁp§un(dk'of thé @fention( Activity is based on the measurement of interferon secreted

into culture media. Interferon is measured by bioassay.

Blood Cell Preparation for Culture

Whole blood was collected by venipuncture into EDTA vacutainer tubes.

10 Peripheral blood mononuclear cells (PBM's) were separated from whole blood by using
either LeucoPREP™ Brand Cell Separation Tubes (available from Becton Dickinson) or
Ficoll-Paque® solution (available from Pharmacia LKB Biotechnology Inc, Piscataway,
NJ). The PBM's were suspended at 1 x 10%/mL in RPMI 1640 media (available from
GIBCO, Grand Island, NY) containing 25 mM HEPES (N-2-hydroxyethylpiperazine-N'-2-

15 ethanesulfonic acid) and L-glutamine (1% penicillin-streptomycin solution added) with
10% heat inactivated (56°C for 30 minutes) autologous serum added. 200 pL portions of
PBM suspension were added to 96 well (flat bottom) MicroTest III sterile tissue culture
plates.

20 Compound Preparation

The compounds were solubilized in ethanol, dimethy! sulfoxide or tissue culture
water then diluted with tissue culture water, 0.01N sodium hydroxide or 0.01N
hydrochloric acid (The choice of solvent will depend on the chemical characteristics of the
compound being tested.). Ethanol or DMSO concentration should not exceed a final

25 concentration of 1% for addition to the culture wells. Compounds were initially tested in a
concentration range of from about 0.1 ug/mL to about 5§ pg/mL. Compounds which show

induction at a concentration of 0.5 pg/mL were then tested in a wider concentration range.

Incubation

30 The solution of test compound was added in a volume (less than or equal to 50 pL)
to the v;ells containing 200 pL of diluted whole blood or of PBM's in media. Solvent
and/or media was added to control wells (wells with no test compound) and as needed to

adjust the final volume of each well to 250 pL. The plates were covered with plastic lids,
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.10% " &' (9 - bBERwingiagub@lof, the plates were covered with parafilm and then centrifuged

at 1000 rpm for 10 to 15 minutes at 4°C in a Damon IEC Model CRU-5000 centrifuge.
Media (about 200 pL) was removed from 4 to 8 wells and pooled into 2 mL sterile

freezing vials. Samples were maintained at -70°C until analysis.

10 Interferon Analysis/Calculation
Interferon was determined by bioassay using A549 human lung carcinoma cells

challenged with encephalomyocarditis. The details of the bioassay method have been
described by G. L. Brennan and L. H. Kronenberg in "Automated Bioassay of Interferons
in Micro-test Plates", Biotechniques, June/July, 78, 1983, incorporated herein by

15 reference. Briefly stated the method is as follows: interferon dilutions and A549 cells are
incubated at 37°C for 12 to 24 hours. The incubated cells are infected with an inoculum of
encephalomyocarditis virus. The infected cells are incubated for an additional period at
37°C before quantifying for viral cytopathic effect. The viral cytopathic effect is
quantified by staining followed by spectrophotometric absorbance measurements. Results

20 are expressed as alpha reference units/mL based on the value obtained for NIH HU IF-L
standard. The interferon was identified as essentially all interferon alpha by testing in
checkerboard neutralization assays against rabbit anti-human interferon (beta) and goat
anti-human interferon (alpha) using A549 cell monolayers challenged with
encephalomyocarditis virus.

25 In the table below, a “+” indicates that the compound induced interferon o. at that
particular concentration, a “-” indicates that the compound did not induce interferon a. at
that particular concentration, and a “+” indicates that the results were equivocal at that

particular concentration.
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embodiments without departing from the spirit and scope of the invention. Thus, the

scope of the invention should not be limited to the exact details of the compositions and

structures described herein, but rather by the language of the claims that follow.
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wherein

B is -NR-C(R);-C(R);-C(R)z-; -C(R)2-NR-C(R)2-C(R)z-;
-C(R)2-C(R)2-NR-C(R);- or -C(R);-C(R);-C(R)2-NR-;

R is selected from the group consisting of:

- hydrogen;

> 7 @A BER ok

-Ci.20 alkyl or Cj.90 alkenyl that is unsubstituted or substituted by one or more

substituents selected from the group consisting of:
-aryl,
-heteroaryl;

t  -heterocyclyl;

-0-Cy.galkyl,
-O-(Cy.20alkyt)y.1-aryl;
-0-(Cy.20alkyl)p.1-heteroaryl,;
-O-(C.20alkyl)e.i-heterocyclyl;
-C.20 alkoxycarbonyl;
-S(0)p-2-C\.30 alkyl;
-8(0)q-2 -(Cy-20 alkyl)g-1-aryl,
-S(0)q.2~(C) .20 alkyl)o. -heteroaryl;
-S(0)g-2-(C\.20 alkyl)g.i-heterocyclyl;
-N(Ry)a;
-Ns;
0X0;
-halogen;
-NO3;
-OH; and
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-SH; and
-Ci.20 alkyl-NR;-Q-X-R, or -Ca.yo alkenyl-NR;-CO-X-R4 wherein Q is -CO- or
~S0;-; X is a bond, -O- or -NR;- and Ry is aryl; heteroaryl; heterocyclyl; or -Cy .3 alkyl or
C;.20 alkenyl that is unsubstituted or substituted by one or more substituents selected from
the group consisting of:
-aryl;
-heteroaryl;
-heterocyclyl;
-0-Cy.palkyl,
-0-(Cy.20alkyl)g.;-aryl;
-0-(C,.20alkyl)o. -heteroaryl;
-0-(C_z0alkyl)o.;-heterocyelyl;
-Ci.20 alkoxycarbonyl;
-5(0)p-2-Ch.20 alkyl;
-5(0)5.2=(Cy.20 alkyl)p.1-aryl;
-S(0)g-2 —(Cy.20 alkyl)o.1-heteroaryl;
-S(0)o.2 —(C) .20 alkyl)o.;-heterocyclyl;
-N(Rj)z;
-NR;-CO-0-C, _jpalkyl;
-N3;
0X0;
-halogen;
-NO3;
-OH; and
-SH; or Ry is
((l))o-l
((':HZ)I-G
N(R3)2
wherein Y is -N- or -CR-;
- 150 - < o8
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R, is selected from the group consisting of:
-hydrogen;
-Cy.10 alkyl;
-C,.10 alkenyl;
-aryl;
-Ci.10alkyl -O-C;.jg-alkyl;
-Ci.1g alkyl-0-Cj.0 alkenyl; and
-Cy.10 alkyl or Ca.1g alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
-N(R3)z;
-CO-N(R3)z;
-CO-Cy.10 alkyl;
-N3;
-aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
each Rj is independently selected from the group consisting of hydrogen and C,.jy
alkyl; and
each R is independently selected from the group consisting of hydrogen, C,.io
alkyl, Cy.)p alkoxy, halogen and trifluoromethyl,

or a pharmaceutically acceptable salt thereof.

i1 A compound according to Claim 10 wherein R, is selected from the group

consisting of C,4 alkyl and C,., hydroxyalkyl.

12. A compound according to Claim 11 wherein R, is selected from the group

consisting of n-butyl, 2-hydroxy-2-methylpropyl, and 2-methylpropyl.
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13. A compound according to Claim 10 wherein R is selected from the group

consisting of methyl, n-butyl, benzyl, ethoxymethyl, and methoxyethyl.
14. A compound according to Claim 10 wherein each R is hydrogen.

15. A pharmaceutical composition comprising a pharmaceutically effective

amount of a compound according to Claim 1 and a pharmaceutically acceptable carrier.

16. A pharmaceutical composition comprising a pharmaceutically effective

10 amount of a compound according to Claim 10 and a pharmaceutically acceptable carrier.

17. A method of inducing cytokine biogynthesis in an animal comprising

administering an effective amount of a compound according to Claim 1 to the animal.

15 18. A method of inducing cytokine biosynthesis in an animal comprising

administering an effective amount of a compound according to Claim 10 to the animal.

19. A method of treating a viral infection in an animal comprising admistering
an effective amount of a compound according to claim 1 to the animal.

20

20. A method of treating a viral infection man animal comprising administering

an effective amount of a compounds according to claim 10 to the aminal.

21, A compound of formula

N
o

N
|

25

wherein
A is =N-CR=CR-CR=; =CR-N=CR-CR=; =CR-CR=N-CR=; or

=CR-CR=CR-N=;
R is selected from the group consisting of:
&
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- hydrogen;
-C).30 alkyl or Cy.20 alkenyl that is unsubstituted or substituted by one or more
substituents selected from the group consisting of:

-aryl;
-heteroaryl;
-heterocyclyl;
-0-Ci.ygalkyl,
-0-(Cy.20alkyl)q.i-aryl;
-O-(Cy.y0alkyl)p.i-heteroaryl;
-O-(C).20alkyl)o.1-heterocyclyl;
-Cj.20 alkoxycarbonyl;
-5(0)s-2-Cy.20 alkyl;
-5(0)0.2~(C1-20 alkybo.i-aryl;
-S(0)y.2 ~(Cy.20 alkyl)o.-heteroaryl;
-S(0)y.2—(Cy.20 alkyl)o.-heterocyclyl;
-N(R3)z;
-N3;
0X0;
-halogen;
-NO;;
-OH; and
-SH; and

-Ci.20 alkyl-NR;-Q-X-Ry or -Ca.39 alkenyl-NR;-Q-X-R4 wherein Q is -CO- or —

SO,-; X is a bond, -O- or -NR;- and Ry is aryl; heteroaryl; heterocyclyl; or -Cj.z9 alkyl or
C1.20 alkenyl that is unsubstituled or substituted by onc or more substituents selected from
the group consisting of:

-aryl;

-heteroaryl,

-heterocyclyl;

-0-Ci.oalkyl,

-O-(C\.a0alkyl)g. -aryl;
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-O-(Cl.zoalkyl)o-;-heteroaryl;
-O-(C;.2oalkyl)0_;-heterocycly!;
-Ci.20 alkoxycarbonyl;
-5(0)¢-2-C) .0 alkyl;
-5(0)c-2~(C1.20 alkyl)g.;-aryl;
-S5(0)p-2~(Cy.20 alkyl)o.i-heteroaryi;
-5(0)c-2—(Cj.20 alkyl)o.i-heterocyclyl;
-N(R3)z;

-NR;-CO-O-Cl.malkyl;

-N3;

0X0;

-halogen;

-NO3;

-OH; and

-SH; or Ry is

((FHZ)I-G
N(R3)2

wherein Y is -N- or ~-CR-;

R; is selected from the group consisting of:

-hydrogen;

-Ci.10 alkyl;

-Cy.10 alkenyl;

-aryl

-Ci.j0alky! -0-Cy.ip-alkyl;
-Cii0 alkyl-O-Cy. alkenyl; and

k

mnopqr st uvwxyz
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-Ci.ioalkyl or Cy. g alkenyl substituted by one or more substituents selected

from the group consisting of:

-OH;

-halogen;
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-N(R3)a2;
-CO-N(R3)z;
-CO-C . alkyl;
-N3;

-aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;

na JuL 2002

each R; is independently selected from the group consisting of hydrogen and C,.q

alkyl; and

each R is independently selected from the group consisting of hydrogen, C).;q

alkyl, Cy.1g alkoxy, halogen and trifluoromethyl,

or a pharmaceutically acceptable salt thereof.

22. A compound of formula
N ‘e
2
I
R
wherein

R, is selected from the group consisting of:

- hydrogen;

-Cy20 alkyl or C;.yp atkenyl that is unsubstituted or substituted by one or more

substituents selected from the group consisting of:

-aryl;

-heteroaryl;
-heterocyclyl;
-0-C\.p0alkyl,
-O-(C\.avalkyly.-aryl;
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10

15

0-2—(C1.20 alkyl)o.;-heterocyclyl;

-N(R3)z;
-N3;

0XO0;
-halogen;
-NOy;
-OH; and
-SH; and

-Ci.20 alkyl-NR;-Q-X-R, or -Cs.50 alkenyl-NR;-Q-X-R4 wherein Qis-CO-or-
SO,-; X is a bond, -O- or -NR3- and Ry is aryl; heteroaryl; heterocyclyl; or -C,_y alkyl or

Ca.20 alkenyl that is unsubstituted or substituted by one or more substituents selected from

the group consiting of:

20

25

30

-aryl;

-heteroaryl;

-heterocyelyl;

-0-Ci.p0alkyl,
-0-(Ch.20alkyl)g. -aryl;
-0-(C.20alkylp. -heteroaryl;
-O-(C|.zoalkyl)”-l-heterocyclyl;
-Cy.20 alkoxycarbonyl;
-8(0)o.2-C) .9 alkyl;

-5(0)0.2 ~(C\ 29 alkyl)o.-aryl;
-S(0).2 ~(C120 alkyl)o.;-heteroaryl;
-S(0)y 2 -(C.a alkyb.,-heterocyclyl;
-N(Rj)z;
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Fr ARG (g tirgs
~ OO
(('3)0-1
((I:HZ)I-é
: NR3)2

wherein Y is -N- or ~CR~;
10 R; is selected from the group consisting of:
-hydrogen;
-C\.10 alkyl;
-Cs.10 alkenyl;
-aryl;
15 -Cypp alkyl -O-Cy.ip-atkyl;
-Cj.10 alkyl-O-Cy.ip alkenyl; and
-Ci.10 alkyl or Cy.1y alkenyl substituted by one or more substituents selected
from the group consiling of:
-OH;
20 -halogen;
-N(R3)z;
-CO-N(Ry)2;
-CO-Cy.ip alkyl;
-N3;
25 -aryl;
-heteroaryl,
-heterocyclyl;
-CO-aryl; and
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-CO-heteroaryl;

H
n

I J
op

KLMNOP QR 81U ¥w

each R; is independently selected from the group consisting of hydrogen and C\.io

alkyl; and

each R is independently selected from the group consisting of hydrogen,

Cia0 alkyl, Cy.1o alkoxy, halogen and trifluoromethyl,

or a pharmaceutically acceptable salt thereof.

23.

wherein

A compound of formula

\N+ ' N
| \>—R2
S
IN R
R

R, is selected from the group consisting of:

- hydrogen;

XXXV

-Cy0 alkyl or Cy.3y alkenyl that is unsubstituted or substituted by one or more

substituents sclected from the group consisting of:

-aryl;

-heteroaryl;

-heterocyclyl;

-0-C).p0alkyl,
-O-(C-0alkyl)o.1-aryl;
-0-(C).2palkyl)y. -heteroaryl;
-0-(Cy.20alkyl)y.1-heterocyclyl;
-C|-20 alkoxycarbonyt;
-S(0)g.2-Ci.20 alkyl;

-5(0)o-2 ~(Cy.20 alkyl.i-aryl;
-S(0)g.1 ~(Cy.z9 alkyl)y. -heteroaryl;
-S(0)y-2 =(C\.20 alkyl)y.i-heterocyclyl;
-N(R3)q2;
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-N3;

0X0;
-halogen;
-NO;y;
-OH; and
-SH;

the group consisting of:

-aryl;

-heteroaryl;
-heterocyelyl;

-0-Cy.y0 alkyl,
-0-(C\20alkyl)y., -aryl;

' -0-(C).20alkyl)o. -heteroaryl;

-O-(Cl.zoalkyl)o-|-heterocyclyl;
-Ciag alkoxycarbonyl;
-S(0)5.2-C.30 alkyl;
-5(0)0-2—(C1.20 alkyl)o.-aryl;
-S5(0)o 2 ~(C 20 alkyl)o.i-heteroaryl;
-S(0)o 2~(Cy.20 alkyl)o.s-heterocyclyl;
-N(R3)z;

-NR;-CO-0O-C, _yalkyl;

-Ny;

0Xo0;

-hatogen;

-NO;;

-OH; and

-SH; or Ry is

-Ci.20 alkyl-NR;3-Q-X-Ry or -C;.29 alkenyl-NR;-Q-X-Ry wherein Q is -CO- or -
SO;-; X is a bond, -O- or -NR;- and Ry is aryl; heteroaryt; heterocyclyl; or -C.5 alkyl or

09 Jul 2002

Cy.20 alkenyl that is unsubstituted or substituted by one or more substituents selected from
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~ =0
(('))0-1

(CI:HZ)I-6
N(R3)2
wherein Y is =N- or -CR-;
R: is selected from the group consisting of:
-hydrogen;
-Ci.10 alkyl;
-Ca.0 alkenyl;
-aryl;
-Ci.10alkyl -O-Cy.jp-alkyl;
-Ci.q0 alkyl-O-C;. 1o alkenyl; and
-Cy.igalkyl or Cq.19 alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
-N(R3)z;
-CO-N(Ry)a;
-CO-Cy.1p alkyl;
-N3;
-aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroarytl;
each Rj is independently selected from the group consisting of hydrogen and C,_4o
alkyl; and _
each R is independently selected from the group consisting of hydrogen, C,.),
alkyl, Cy.i0 alkoxy, halogen and trifluoromethyl,

or a pharmaceutically acceptable salt thereof.

@5\"%6
- 160 - ‘:\“&‘@



| " #$9&' () *+, - ./ 0123456789 ;

<=>? @\BCDEFGHI JKLMNOPQRSTUWIKYZ[ \ ] " abcdef ghi j kI mopgr st uvwxyz{ |} 09 JUL 2002
" #$9& () *+,-./0123456789: ;

<=>? @A\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\] " " abcdef ghi j kl mopqr st uvwxyz{|}~

SRS I24. A compound of formula
R7
e Rg
A
N\ ~ ITI
N=N
wherein
5 A is =N-CR=CR-CR=; =CR-N=CR-CR=; =CR-CR=N-CR=; or
=CR-CR=CR-N=;
Ry is OH, halogen, or NHR,
R; is selected from the group consisting of:
- hydrp gen;
10 -Ci.0 alkyl or Cj.30 alkenyl that is unsubstituted or substituted by one or more

substituents selected from the group consisting of:
-aryl;
. -heteroaryl;

-heterocyclyl;

15 -0-Cy.p0alkyl,
-O-(Cyz0alkyl)g.i-aryl;
-O-(C,-z0alkyl)y. -heteroaryl;
-O-(Cy.20alkyl)o.1-heterocyclyl;
-Cy.20 alkoxycarbonyl,

20 -8(0)o-2 -C.20 alkyl;
-S8(0)p-2 ~(C.20 alkyl)g.i-aryl,
-S(0)p.2~(Cy .20 alkyl)y.-heteroaryl,
-S(0)y.2 =(Cy.20 alkyho.,-heterocyclyl;
-N(Ry)z;

25 Ny,
0Xo0;
-halogen;

-NOv;

a
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-OH; and
-SH; and

-Cy.20 alkyl-NR;-Q-X-R, or -Ca.3q alkenyl-NR3-Q-X-Ry wherein Q is ~CO- or —
5 SOz-; X is a bond, -O- or -NR;- and Ry is aryl; heteroaryl; heterocyclyl; or -C) . alkyl or
C,.20 alkeny! that is unsubstituted or substituted by one or more substituents selected from
the group consisting of:
-aryl;
-heteroaryl;
10 -heterocyclyl;
-O-C.z0alkyl,
-0-(Cy.p0alkylo.-aryl;
-0-(C..20alkyl)p.-heteroaryl;
-0-(Ci_z0alkyl)g.1-heterocyclyl;
15 -Cy.a0 alkoxycarbonyl,
-S(0O)g-2 -Cy.20 alkyl;
-8(0)p.2~(C\.20 alkyl)g.-aryl;
-S(0)p.2 <(Cy.20 alkyl)e.)-heteroaryl;
-S{0)o.2~(Cy.20 alkyl)y.1-heterocyclyl;

20 -N(Rs)2;
-NR;-CO-0-C,.0alkyl;
. -N3;
| 0X0;
-halogen;
25 -NO;3;
-OH; and
-SH; or Ry is
OO0
(?)0-1
(?Hz)l-c
N(R3)

-162 - vﬁ&‘@ﬁ
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wherein Y is -N- or -CR-;
Rs is H, NO; or NHj3; and

08

each R is independently selected from the group consisting of hydrogen, C.io

alkyl, C,.j alkoxy, halogen and trifluoromethyl;

5 or a pharmaccutically acceptable salt thereof.

25. A compound of formula

0
/_\ ru\o___ Rg
A 1
\_C

“N—N

e ||
N-—-N
10 wherein
A is =N-CR=CR-CR=; =CR-N=CR-CR=; =CR-CR=N-CR=; or
=CR-CR=CR-N= and
Ry isH or Cyjp alkyl.

15 206. A compound of formula
N )
~ AN
w XXX
TN
R N Rig
ITIH
R
wherein
20 R, is selected from the group consisting of:

-C\.20 alkyl or Cy.5p atkenyl that is unsubstituted or substituted by one or more

substituents sclected from the group consisting oft
-aryl,
-heteroaryl;
25 -heterocyclyl;
-0-C\.;aalkyl;

- 163 -
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-0-(C\.20alkyl)y. -aryl;
-O-(C;.zoalk_yl)o.,-heteroaryl;

-O-(C 1.zoalkyl)o.l-heterocyclyl;

-Ci.20 alkoxycarbonyl;

-5(0)¢-2-Cy.9 alkyl;

-3(0)0.2~(C.50 alkyl)o.j-aryl;
-5(0).2~(C.20 alkyl)o.|-heteroaryl;
-S(0)o-2-(C) 29 alkyl)o.l-heterocyc]yl;
-N(R3)y;

-N3;
oxo;

-halogen;

-sz;

-OH; and

-SH;

-Ci.20 alkyl-NR;-Q-X-R, or -Cy.20 alkenyl-NR;-Q-X-R4 wherein Q is -CO- or
—80;-; X is d bond, -0- or -NRi- and R, is aryl; heteroaryl; heterocyclyl: or -Ci.0 alkyl or
Ca.20 alkenyl that is unsubstituted or substituted by one or more substituents selected from
the group consisting of:

-aryl;

-heteroaryl;

-heterocyclyl;

-0-Cj.yalkyl;

-O-(Cl-zoalkyl)o.,-aryl;

-O-(C;.zgalkyl)o-l-heteroaryl;

-O-(C|.malkyl)0.,-heterocyclyl;

-Ci0 ulkoxycarbonyl;

-5(0)q.2-C).9 alkyl;

-5(0)0.2—(C).30 alkyl). -aryl;

-S5(0)y.2~(C}.0 alkyl)., -heteroaryl;

-5(0)9 2~(C .20 alkyl)()-l-heterocyclyl; )
-N(R3)z; %\g&é

N
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-halogen;

5 -NOg;
-OH; and
-SH; or R, is

~ 0

(?)0.1
(?Hz)t-e
N(Rs3),
wherein Y is -N- or -CR-;
10 each R; is independently selected from the group consisting of hydrogen and Cy.yo
alkyl;
each R is selected from the group consisting of hydrogen, Cy.0 alkyl, Cy.,0 alkoxy,
halogen and ‘trifluoromethyl; and
Ry is ~NO; or NH,.

15 or a pharmaceutically acceptable salt thereof.



