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CROSS- REFERENCE TO RELATED APPLI CATI ONS The present
application clains priority to U. S. Provisional
Appl i cation 60/640490, filed on Decenber 30, 2004, to

U.S. Provisional icati on 60/ 708636 i.led o
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pr SOTERNESURER AT KRW L FApi T LiROBN N G pAzOL4 s

2005, a1, SINMPIHC[MYHRH)IMGMMHNﬂ METI;IANES&H&)E@NATE

herein in their entirety. BACKGROUND The conpound

| - (2- net hyl propyl)-l

-im dazol 4, | , 5] napht hyri di n- 4- am ne has been

found t o, BEROSSRERERENLD TS50 MTHEATONSY

21 e Bt Gy A 0 D PR IR n Ghssnisn

fils@ 6t DREEMbér 30, ROGY, lﬁﬁUﬁSJﬂ’ir@&&éloﬁu‘l @qumammwm%se nfiledenugust
unf or eseen chal | enges., SUMVARY OF THE | NVENTION It has
1658005 é@H 3. é’gﬁﬂspﬁ%{tApphcatlon 60/649932 filed on February 4, 2005, and to

.'g] Ffo ﬁ\{ﬁhﬁ@&f 8)1 6'0&49%{%”@%;1% ugr 2, 2005, all of which are

incﬂipmraadéiytm&aéﬂcyhamuemtthm entiretyt S thereof can be very
difficult to fornul ate because of, anong ot her things,
particularly | ow aqueous solubility. For exanple, even

t he hydrochl ori de salt kGROMYBY! propyl) -1 -
i m dazo[ 4, 5-c] [, 5] naphnyrd|: d§}n 4-am ne has | ow aqueous

sol uBid donmypoahd h @ghethyldropyht lof-irdwlaga{H15sc]pf,5 apighyridin-4-amine

haah%b“% 6 To B e TRt o et FRRDRNS s i induce
VIR RAR 8 SRR SSPétt Nooff 194,47, TRARYED T&%létrdg and

H-| m daZo[ 4, 5-c] [ |, 5] nap thyr| di n-4-am ne have
m@mf@ntmrmg@aymdwtmdw@wtm iprgsent manycyndeieseenisbalienges d

aqueous solubility and good physical and chemni cal

stability in solid form These are both benefi ci al

characteristi cs f oSuMMARY OFI THE ANV ERENONact ure of a

useflltJ lhasprgo%:fj been found that 1-(2-methylpropyl)-1H-imidazo[4,5-
c][1,5]naphthyridin-4-amine and certain pharmaceutically acceptable salts thereof can be
very difficult to formulate because of, among other things, particularly low aqueous
solubility. For example, even the hydrochloride salt of 1-(2-methylpropyl)-1H-
imidazo[4,5-c][1,5]naphthyridin-4-amine has low aqueous solubility although
hydrochloride salts of drug substances are commonly made and often soluble. It has also
been found, however, that the ethanesulfonate and methanesulfonate salts of 1-(2-
methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine have surprisingly desirable
properties, including both good aqueous solubility and good physical and chemical
stability in solid form. These are both beneficial characteristics for formulation and
manufacture of a useful product.

In some aspects, the invention thus provides methanesulfonate and ethanesulfonate

salts of 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5 naphthyridin-4-amine.



In sone aspects, the invention thus provides
met hanesul fonat e and et hanesul fonate salts of

wda2qoa/om®shyl propyl )- 1i7-im dazo[ 4, 5-c] PCT/US2005/047067
[ 1, 5] napht hyri di n-4-am ne. I n one aspect, the invention
provi des | -(2-nethyl propyl)-lI ~i mdazo[ 4, 5-

c][!, 5] napht hyri di n-4-am ne net hanesul fonate salt (1)
shovin dpelaspect, the inventamgirbrddesal (2 atethyl prepyl)-¢ &eintidazo[4,5-

i.nvent,ion. vi des | - | pr -1i:rimdazo[
c]tfll gnéﬁh[t?yrgflﬁgiﬁwlﬂﬁ M4 a\'?egﬁéﬁztﬁéalgﬁ%é}?‘%bp §l8Wat e salt
(I'l) shown below. (H) Salt and salt Il may be in
solvate or hydrate form mhlch can provide inproved
stability during manufacture.Nfn some enbodi ments, the
i nvention further prQ¥i$$§ euti cal conpositions
that include salt | or°IT; a| sdt vate or hydrate
t hereof, or conbinations t ‘N Preferably, the
phar maceuti cal conposition clu phar maceutical |y
acceptable carrier and an effective \anount of salt |
or Il, or a solvate or hydrate thereof, or
conbi nations thereof. The phalymceutical conpositions
will generally have the salt of formula I or |
present in dissolved form In sone enbodinents t he
i nv
o L S
impdeao e ellit .5 mbhthyddineptmbleeeticme sul fonatersdlt 81T) sofechdloe.
amount of salt | or Il, or a solvate or hydrate
thereof, or conbinations thereof. In sone enbodi nents,
the present invention also pr@m;des nmet hods of use,
for exanple, nethods of |ndu0|ng yt oki ne bi osynt hesi s
in an ani mal, treati%seOwitial asein an ani nma
and/or treating a neoplastk/ ' e in an ani mal by
adm ni stering an effective|a of salt | or II, or
a solvate or hydrate there Nor éBﬁE?nations t her eof
optionally in a pharmaceutical conposition, to the
animal. In one enbodi nent, t i nvention further
provi des a nethod of treating’high risk cervical HPV
infection by applying to the cervix a topica

for hi n conpr|3|ng di ssol ved salt
- ( %u @R pqﬂ; ) be in'solvate or hydrate form, which can provide improved

tabll qm S 5] napht hyri di n- 4-am ne
9 {qg nes é?ﬁl att[e#e’or | - (2-met hyl propyl)-I -
i m dllazcn{ldelﬁbcdln{enﬂs thriayentiby firthenprbviles PRarmaceutical compositions

onat e.
tha% ine u e sai fI , Or a solvate or hydrate thereof, or combinations thereof,

Preferably, the pharmaceutical compositions include a pharmaceutically acceptable carrier
and an effective amount of salt I or II, or a solvate or hydrate thereof, or combinations
thereof. The pharmaceutical compositions will generally have the salt of formula I or II
present in dissolved form.

In some embodiments, the invention also provides pharmaceutical compositions
prepared by a method that includes combining a pharmaceutically acceptable carrier and
an effective amount of salt I or II, or a solvate or hydrate thereof, or combinations thereof.

In some embodiments, the present invention also provides methods of use, for

example, methods of inducing cytokine biosynthesis in an animal, treating a viral disease
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I n anot her enbodi nent, the invention provides a nethod
for preparing |-(2- nethyl propyl)-I

WO 206269 4, 5-c] [ |, 5] napht hyri di n-4-am ne PCT/US2005/047067
et hanesul fonate. The net hod i ncl udes conbi ni ng
| - (2-met hyl propyl ) -1
-im dazo[ 4, 5-c][], 5] napht hyridin-4-am ne free base

in g euined trad oz tmeﬁtmg enepplatiaditease daan amimal by Administering an

effe Cté{?u%n%%lﬁh gfﬁ??tl Ich &F |%§ %\%é vlé&eror Ig&araquq% Eé’ %@Bmatlons thereof,

optiehaIBMA @tpilaﬁﬁac%ﬂ@caﬂrbé(rhgés%érp td ﬁl@%nﬁﬁld?ﬁ Oﬁé'lél‘flb&ilﬁl@ﬁt the
conditions to forml - -1/f-1imdazo[ 4,5

inyenfipn Grihep Bravides @.rmthodaw treating E‘)tmhersﬂlﬂ cfermceed &PV infection by

ap?lgﬁ}é&rgré%egw Q'a]%}{’%al f{)rl}‘J?lH? Vecgo:s{}}?rnsnpgl&ﬁoﬁx ?as?]& qeaézsmetbylpropyl)
1}{ iknlﬂhmaﬁtdwll;i]daphﬂﬂ}frﬁm AQkiRE h@ﬂﬁﬁéﬂuﬂi@ﬁﬁ% or 1XbendtRy1pRPy])- 1 H-
cl udes conbi nj - (2- et hyl propyl ) - |

iy aﬁ?I&aszﬁa][[h5hlﬁEl}tPle®PﬁaﬁﬁtH¢ﬁhaﬁpﬁﬂ natgni ne free base
Wity gﬁ&tﬂmdflﬁé}ﬁcth@%\gnﬁ&g Fcﬁg E'n?gthgcf)fofr gi:e?%gng 1-(2-

m xture, wher e carrier des an or

mdth}dpnogiyk)dd:l n}ntﬂam’ﬁé,ﬁkc)][l\g\ﬂhe;ﬁhthﬁhﬂn-atdnﬂm Bmahésalfonate The method
react under_suffici

inci alcp t : OL (2% gfemrglﬁ(rg)g{/ﬁéfﬁwgg@ﬁ,,ﬁ)cj 1 5]naphthyr1d1n—4 -amine free
baée‘ﬂvﬁ'@ét‘hﬁﬁes@l’f&ﬂ& Iaela]aﬁég%}}}’err k@t tmd AINHRE, whergin the carrier includes

met hanesul f onat e. terns "conprising
an prgang lignd andwq:rtmﬁlljd Watw;t andallewing ullﬁnbmpgnamf th@mixture to

reavﬁlg?c%‘g s&tﬁg é qﬁg)rng ?(ﬁ?()mlaf] (?.t mg}by?psrg]{»)hg--tlkl(-)lnggaqogbgt

c][038naphit@tidlrefsiim ARtk @fordfe, and "one or nore” are
used |nterchan3eabl y. Thus, for exanple, a carrier

t hatn aenihsricsds merkb,rtgam\'@nﬂlcplqpnomdcam nt@dmdrﬁ)eplmpam@l-(b

me{ﬁ%ﬁ]{v}' égﬁ-tlﬁ};ﬁ]l? fi%z%l[é 5- gzl eég RLtl lr%rﬁg M{x%pe[hanesulif%ng]te The
mettidienelpess doadinig Qf(,fz&ﬁéthylgro%lygl-ﬂ'}? ihi BT S - M, SFRpIhy@din-4-

the salt sufficient to induce a therapeutl c or
age Wiltd regthanepul @e&m@gmtw@klph@ form @cmp(bm, wherein the

carfief inchiaRS ar?fértgbx;ﬁbthg{}utd%q/ %’iloﬁl&ﬁy \x%t ﬁ%@% clf'\}vlllgtg){he components of

exact anoun use
theooixpuors itd react wiklet :hﬁﬁmmmhdmnny\tol forrd d£(2-rASEPIHEN YY) - 1 -

iR By o eane FthpesioneRe conpound, ¢ he

e S LB i
thlreyhesaltﬂimseapMem thel degqripgfoaraabkclajimer yst al | i ne

s oI I alc%]bhgi.f\{lle'%g %?}ﬁl "?hr " W% eag‘cD olneep l1l'latte lseas?fa p%?t?o%céfqﬁg "one or
more" are used interchangeably. Thus, for example, a carrier that comprises an organic
liquid can be interpreted to mean that the carrier includes "one or more" organic liquids.

The term "effective amount" (or "therapeutically effective amount") means an

amount of the salt sufficient to induce a therapeutic or prophylactic effect, such as
cytokine induction, antitumor activity, and/or antiviral activity. The exact amount of salt
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

compound, the nature of the carrier, and the intended dosing regimen.
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within the crystal lattice). The term"hydrate" refers

to a solvate wherein the associ ated nol ecul es are
woi0e/073989 nonohydr at e has one nol ecul e of wat ePCPER2005/047067

nol ecul e of the IRM The water content refers to w-%

wat er as determ ned by the known Karl Fisher nethod.

Certain conpounds can crystallize in nore than one

t y pertefier®! @ reRACH a0 GmdrpHbuIRF Erysfatiheah@eriil [fFreirably,

i nt er nal stal lattice. The respective resulting
crscsra,llsmeama@rlaﬁ &evips @n@ anmREaaolepyes efasastiated gelyend r(@rﬁferably,

ol BT BRSBRIORR T ST b B i

mcrlaﬁedssraed waterag pohohydradhsoneansledudeobpatet pa msledulgof the IRM.

di fferent nol ecul ar structures are referred to as
Thﬁ(yya};em,ogp@t refigrs i Wit Yh water as deteraniped by thﬁ ;) ,l%ﬁl 'Fisher method.

i nclyde lnﬂﬁ

c hem cal st r%bé{n E?gamﬁ%ﬂgé‘gﬁ o%ﬁgﬁ})}&ng? P %ﬁﬂﬁb&l@} packing
withomab e tham dfid ‘erpe of mltmﬂal arysted lattich. theenakpaeﬁVe tesuldhg cryrstal

the unit, cell erein i ion wth
StrHEIees Ry hi{Fa i ee<9mp hg‘fgéﬁnﬁfmléﬁ Clenemesort pidentical
ch¥@fcapdthRRyrt But &lﬁeﬁﬁﬁﬁlwrﬁﬂ sHHate iy re?@rréﬁocH e }rg[g%morphlsm and the
expected by the skilled artisan making the sur'enent
spemieh lewaracdifferegt molegvlet stufctwer are caimmediuasgtodymdmphs. t he

L R .

1déMth:5‘l oﬁeﬁﬁ’@%tﬁ’wﬁ&ealﬂ psetd¥pol; 1, whitheohtin different hydration
diffraction pattern shovvnln igure, the term

and/op pelverrtlevely lgi'thfrlelfleqﬂeil to the fact that the peak
posi {i.on i f the error Y ea
it e%]ssll%tea ggl%m in'co n}leclflent\&pth rgre%sgre% cf).lg {tg/djthgq a%8€t refers to

tha thlhtldﬂhnttlkemﬁdurect@mﬁ@l d@@vdiﬂd Besxeted b RRE @mnmm making
experinental technjque. The salts 1-(2-nethyl propyl)-

theymeqsyrerags apd expreispg plews] Ahpate RYMMENFHIAe ézrﬁhqt@e ObJ ective of the

R R bR o R, BB et L1 Omat e
d es cxs ised hbeireinrconmyctibe with spgciodmt(&igi, NMR, IR) or an X-ray
har, maceuti cal | vy, I udi, ng | yat

difiiragtion %rgtenb Wm&%@%ﬁ@! o Qgtﬁ%@nﬂ Vr;@fqrs stl?e fact Elaf the
peslt g?:s‘?t'l fSca félfﬁﬁptﬁltge Q?orF‘ Pgﬁé&ﬁ%ﬂq %Qé‘fntérﬁﬁ ek @ﬁmrary as would be

es ‘any or such“fornms
expocpdd toyi 0Ihq10f$kdl mdhoart,nisper(dihg b seghplapreparation and experimental
techici%l vates" and "hydrates" are explicitly stated).

The salts 1-(2-methylpropyl)-1H-imidazo[4,5-c][ 1,5 naphthyridin-4-amine

ethanesulfonate and 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine
methanesulfonate described herein may be in any of their pharmaceutically acceptable
forms, including solvates, hydrates, polymorphs, and the like, as well as dissolved. It
should be understood that the term "salt" includes any or all of such forms, whether
explicitly stated or not (although at times, "solvates" and “hydrates™ are explicitly stated).
The salts described herein may be amorphous or crystalline solids, with or without any
associated solvent or water molecules, and may be wholly or partially dissolved (e.g. in a
pharmaceutical composition). Thus, "salt" can be used to encompass amorphous salt,

crystalline salt,, crystalline salt hydrate, crystalline salt solvate, salt in solution, and
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The salts described herein may be anorphous or

crystalline solids, with or without any associ at ed
wa@eloserio3or wat er nol ecul es, and may be whol | yPGI/US2005/047067

partially dissolved (e.g. in a pharnaceuti cal

conposition). Thus, "salt" can be used to enconpass

anor phous salt, crystalline salt,, crystalline salt
cohpbiliatibas thefeps.t Béd dxampaid the Qbﬂtaktﬁ)ftﬁfﬁbliraé;en" 15@-mt=,uh9rpmpy1) 1H-

andconbi nati ons t hereof. For exanP in the context

mgﬁazphlei phtadnap qhy{lémr(b-gwwemﬂ@@yml omate salt, " unless stated specifically
thé ég%e?' ?%st%llfnl é%{;‘;%%‘ﬁ drgfea s%l\%%éiq Br Who Pe?rg}al%yh o

ess stated’sp eC|
dlSﬁlVEd nﬁytobﬁ:abph@mad:dwtmﬁ coam)slnbm wikh ysftelabeth dlssolved form.

L
cjdi ﬁ?&zﬂh}@f?ﬁfxfﬁ §+ ét‘l’iﬁnésﬁlfé%g% %F%@sol%e bPBydReaR&Geof," 1-(2-

methylpbropyh alp‘hﬂm;dazdﬁrﬁ—d]{ Bijnaphteyridindsarhihe etitaaesdfonate axraysde
| vate or dratet er.eo met hyl pr.o -
orf i SRR DT SR arc o o iy et
et hanesul fonate nay be crystalline, anorphous,
hydrated, solvated, or wholly or partially dissolved.
The E@@bevgmmw offthe hl@sqm avention isnehintended o deseribe each

dls&@%*?@ ﬁnﬁ%ﬁﬁlo dﬁq?rc?rv!e%ﬁl ee}erpml s %‘éﬁ? pﬁe‘sﬁpg I]IIEvegﬁon T{];lée description
th&l €W Pinb partiatl f&ieﬁﬂeﬂlfﬁ'@ nﬁls@&htel it Birhynte X Eifdahdd i€ Blso

illustrative enmbodi nents. Quidance is al so provided
prevdded hereindibiogah lipts of expmuplesa miichccan R jused inawerions eeyebinatipns. In

ea?l?frxtsﬁﬂée ?l?e'%bl?eﬁi[ IIIS? Q&rved 5111 Qé:y e{p?&?s%ﬁﬁﬁse oﬁs a cggllécﬁ%%flcg be

rves only as a rep esen rve gr upran

infefretbé as mi exobustdecliktas an exclusive list. BRI EF
DESCRI PTI ON OF THE DRAWNGS Figure 1 is a

representative X-ray diffraction pattern of a

crystalline f@ TZ@N Py m dazo
[4,5-c] [1,5] na tp])yrldﬁ -amg nmet nesu onate
nondiigade dtiea r@rgﬂmnmtlze Xsrag diffyactsepdttatn ofa otystalline form of 1-(2-
q&l%gﬂ%%bolgg-lngaqtaz%% cg_lf[l ?]napﬁcdsl}tfr?l 1LJ4naem1fng rrnrgﬂ?a]:nesuh('onate

mordNy8a&o[ 4, 5-c] [ |, 5] napht hyri di n- 4-am ne
et hanesul f onat e m)nohydr ate. Figure 3 is a
r epridgentas aW@rwhtadvsKaJtae diffactivRatisacol aenysthlline form of 1-(2-

gy Bt DT B 1 L Tephtbgidind-aoming etbanessfoRe gi

morfbhgfiafte et hanesul fonate

Figure 3 is a representative solid state >C NMR spectrum of a crystalline form of

1-(2-methylpropyl)-1 H-imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate
monohydrate.

Figure 4 is a representative IR spectrum of a crystalline form of 1-(2-
methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate
monohydrate.

Figure 5 is a pH vs. solubility profile for 1-(2-methylpropyl)-1H-imidazo[4,5-

c][1,5naphthyridin-4-amine, which was determined by potentiometric titration.
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nonohydrate. Figure 4 is a representative IR spectrum
of a crystalline formof |-(2- nethylpropyl)- 1
WO 2006023069 [ 4,5 -c] [ 1, 5] napht hyri di n-4-am ne PCT/US2005/047067
et hanesul f onat e nonohydrate. Figure 5 is a pH vs.
solubility profile for
| -(2-methyl propyl)-li/-imdazo[4, 5-
c] [ IFiglre @nbb hprésdhiatide dich Sorptibh (HotheRs cdeldbind BiSdtaliihe form of
1 &gl%enti ometric titration, Figur IS a representative

. e 6 i
gthyksonyt)- bH-imidaza ks fre HbSinaphbyridined-pming qthanesylimgie
- met hyl propyl ) - |
Inﬁ"ﬁ%‘{&%’c‘)[4,5-c1[|,5]naphthyridin-4-amne
et hdfigeul7fipa adpeesentatihy theat egrami fureeystallise form of 1-(2-

S T e A SRk
A .
I e S R Rl SPPICER A ned
by Digrelds T@hreseiigtivewster soratior sothsen catvie\fer avatystalline form of

1- g%g&%mﬁgi}ggéﬁa%g%Fﬁgﬁaﬁ%ﬁ i%l:Jb-%nrr]uenefn%tH]afefsulfonate
mdnbh9dagpht hyri di n- 4-am ne net hanesul f onat e

nonohydrate. Figure 9 is a representative thernogram
of d'igury Stigh répnesehigting tiermogram of a crystalline form of 1-(2-

t.hyl L)rd [ [ im-da -cl.[ |, 5].napht.hyri din-4-am

md B R et o P b BR B g aie
mdéhody e, Ohidiahaws bh aizélfai dNdataSbrane DS CREIAGAD

DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS | n sone

aspects, the present invention provides

1-(2-net I aa

4 5ol 11 DETRIEEY DS RITIBRE Ok 111 US TR ATIVE FMBOPIMENTS

I( I % In @d&mﬁ aigﬁbwaﬂhle )pﬁdlfselhl_tgﬂf/e_ai(tjientp[h%ﬁmflr(%&eﬂﬁlﬁro@&)-lH-
Cl-(2- et ro i mdazo
imigdazaldey-c f:ﬁﬁ'ﬁﬁﬁ%wfihar%ar&lrﬁrﬂlﬁbw@@wmmaﬁ&ﬂa@rea gojygte or hydrate

§ ofir1 S

therbdt) e REIL B B8 R o P I AR A ARA SR SHE AR U ine
cthaveilfonitkisalt @ht ongsvate osbydrbielthérees Juoh cemdeundshvenbe in

usef ul . for tel-b sed onula{.fions. In fact, . the
erysAine ors, (CePralLy Beteralts BRSSO lcIaE pyRops Soubiliies 9 render them
usEUE RS YatdriRBe i muRAGhE MR T2 Q) Re} Eéivetslﬂ?ﬂ?issgn%ﬁ?t ‘téétjf@ Qqueous

ot her salts of the sanme conmpound, such a
sohpilitiss (. @¢ grdetesthian 10x, and even greater than 25x) than other salts of the same

compound, such as the hydrochloride salt.

Various techniques can be used to characterize crystalline material, including, for
example, X-ray powder diffraction (XRPD), solid state '*C nuclear magnetic resonance
(NMR) spectroscopy, solid state infrared (IR) spectroscopy, thermal analysis (e.g.,
thermogravimetric analysis (TGA), differential thermal analysis (DTA), and differential
scanning calorimetry (DSC)), and the like. Typically, any polymorphs presented herein
can be characterized to particular advantage using such techniques. For example, different
polymorphs of the same compound typically exhibit diffraction patterns with unique sets
of diffraction peaks that can be expressed in two-theta angles, and will typically have a

unit cell with different interplanar spacings (Angstroms). Such techniques are well known
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Vari ous techni ques can be used to characteri ze
crystalline material, including, for exanple, X-ray
w@owder3oas ffraction (XRPD), solid state 13C nupCBES2005/047067
magneti ¢ resonance (NVR) spectroscopy, solid state
infrared (IR) spectroscopy, thermal analysis (e.qg.,
thernogravi netric analysis (TG, differential thernmal

to RAbYKilS i BEAN. DhitdipdbdntRl IRndih Hers SEBIMED And RS Ediitions
(DSC)), .and the |ike. Typically, any polynorphs
deggribed it the Brapwles Seatotbe char acteri zed to particul ar

d
3i }’?gtrog%?m%{hﬂ%n? Lﬂ%;pr%?eeﬁpﬁlg%gtg rgf?ldese i‘g@:%{le?lazl%ropyl))/ 1H-
1m&iahbﬁ4i,i—c]ﬂl B]ﬂaphﬂlbfﬂdnnpﬁﬁﬁmﬁrenﬁethaﬂebullfbﬁatn&lts(ﬁ)t 6r ®§olvate or hydrate

[ act %laks that can be expressed in two-theta
h%’i (égo typically have a unit cell wth

di ff .

Lechn F’%ﬂ’é@"ﬁ?@% SRR o S A ARl 5 FHES naphithyricdin
4-dhaina nutlemesil fohateesald ininwkisselved t@mmed under t he

ggg llaltolﬁg E]?lbg 1%%}1% Eléeg]e-k#n}eﬂ‘\ygm)p lgf5 Wg S I c] lr%]nap%thyndm-
4-dmind nfé@ﬁﬂ%éﬂfdﬁﬁté' shiths in sohd form.

I m dazo[ 4,5 gén pht hyri di n-4-am ne
met Haoee gmbmhmeet k(2 m)ethydmoayl}éhmauéazmm Piedil ftleaphthyridin-

f t mbodi nent, the
4 *}ml?lrﬁ?ﬂ%éffﬂ%&?f‘gfd&s%sfﬁ lsemsaﬁ%"&é‘}f’d‘[s O@Qg] F| 5] napht hyr i di n-
4- alth BRe BRAbBHARREY hﬁ@neg_ﬁle&@nﬁmq)ﬁ)-n H-l%laéz@l[w sl ¥ Mphtiyridin-
one enbodi nment, the |- met h

4-amige m]@ﬂms@fqg]a'{q sag]qxélpmqql,ye@ gﬁ }p]ydra]te é}pﬁrqxef (i.e., of the salt), is in
syl fonate salt is in solid form In one
Cr}’%oi%%rre% nt, the I-(2-methyl propyl)-|
- i miIg aﬁ@Erﬂledmieh‘t 1] RephtethytpropyD)- | A=t [4,5-c][1,5]naphthyridin-

nmet hanesul fonate salt. i s in _anprphous form |In one
4-anige frctamesuliogate salt is in solvated form. P

I-( A i}

ot BRI SBEE pSE i
4-dyide ateeha:nhmlﬁmﬁte(saltes in hyfiratdformal t ) , | s in cryst aI line

for I n o e..enbo t h y

o m’f‘,a QDO PR! gdlgiem dlmnﬁ-gﬁﬁxpﬁvfgra]?)ﬁ% l%e ZP ? I_][l 5naphthyridin-
4- BB AR EARALR R kd initke fo@mscqla\fa&&%ya&wn I'n one

enbodi ment, the |-(2-nethyl propyl)-I

- i il azc)[%mbde‘]e[lt, 1] ampgtaiting foroh of-1-@-methyipropyl)-1H-imidazo[4,5-
c] [[ir%t]naprllx Sﬁflflfdgnon%}n?nes %le%arlleas’suifgnaly S ?r}o%o&%rg?e can be characterized, for
example, by X-ray powder diffraction pattern peaks at 8.51 degrees two-theta, 14.12
degrees two-theta, 16.80 degrees two-theta, 17.88 degrees two-theta, 21.43 degrees two-
theta, 23.24 degrees two-theta, and 29.16 degrees two-theta, wherein each of these values
is £ 0.15 degree two-theta.

Alternatively, and preferably, the crystalline monohydrate of (I) can be
characterized, for example, by X-ray powder diffraction pattern peaks at 7.15 degrees two-
theta, 8.51 degrees two-theta, 14.12 degrees two-theta, 16.80 degrees two-theta, 17.88
degrees two-theta, 18.49 degrees two-theta, 18.88 degrees two-theta, 21.04 degrees two-
theta, 21.43 degrees two-theta, 23.24 degrees two-theta, 25.40 degrees two-theta, 27.92

degrees two-theta, 28.77 degrees two-theta, and 29.16 degrees two-theta, wherein each of
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In one enbodi ment, the |-(2-nethyl propyl)-I
-imdazo[ 4, 5-c][I|, 5] napht hyridi n- 4-am ne
woreddan®sul fonate salt is in the formof a noONPOHURENE047067
In one enbodi nent, the crystalline form of
| -(2-met hyl propyl)-I -imdazol[4, 5-
c][I, 5] napht hyri di n-4-am ne net hanesul fonate (1)
thmnzahlﬁsi isat ©. lﬁalﬂgﬂee tebalicas t ‘Elig drysiallihe mosshygrhie,of I§}) can also be

AT e e BB P apefS030
1d$rﬂﬁ" cHpehi& ofHed%ﬁnQ?gS %@greéél‘ﬂvot Rehs, m&%ulﬁ 38 BeALERSs two-theta)

theta, 23.24 degrees two-theta; an 16 degrees
mcdmnt( hed 2 degrhes taionthetad, mestiurh Ih@le(lﬁﬁl) uﬂ@grecstWQ}ﬂIbfﬂ) medium

025358k i RSy L TE Y okt P BOE SRR Moo
twt)cmet@)x aaaken hivh (X1 maxde@@w o-thifah, rlﬂ@dmrﬁmlg}agztlengruelgfeak wo-

at 15 degrees t wot he 51 degrees two

thata), hghc{ééﬂ degrenbtvichiets), malign M@g@éé@ deﬁtﬁeﬁ m«&heta) medium

49 d
12 SR GE00RER LB T2 37 o g aBael iBe RBRLE bighj30.16
de@&@g Bas-tHeW); fefiRictlvel? SwBd il 8@hle StfenloM3-cattgbAze I%fatﬂf@ intensities
rees two-theta, 27.92 degrees two-theta, 28.

aca@gm@ég the jollpWarezschemner Highnis 8é@g}®éM1M@desgh 1£70.0%-84. 9%;
MG 20 PR 6 ERRKTAIES oo 3598 BT At e
charzledreativebd and aforepefaphldy, thy cnyeﬂaHMe\tﬁondhyéﬂaﬁd iy Dake

strength levels f he abovei dentjfied peaks of
Chﬁ’@ﬁﬁeﬂﬁ‘?‘{] forexamels g&g -FajidRovydist %1;‘1 raq?@aupaﬁ?rp@eslis Helghiedegrees two-

thd 407, thgéé@ées tgg Cihéth* g éﬁdégt%%éi‘%% ‘%Eéta {%@% o egért%e”i‘g 65

hi‘gh grees two-theta
degoos tvl’retl’@)%, lﬁrﬂaldagneéﬂﬁvoﬂl-ﬂletdie g4 éﬁdegmmﬂmeﬂham 16v8@ degrees two-

o AR R S s 67 .
de?:?e%s % fRe 9@§4td\egrewﬁmbhetan§ﬂ b4 %z{rbw&e&% 1290&8Ses two-

wo-t heta), nedium (27.92 degrees medi u

the{tw27274 dﬁggae@é‘s'oﬁh@a,tme&%egmm tivortigtay &ﬂlﬁ#giqg(eé@M@theta 25.40

wh
R RER R0 & dPhs FRPERIR, L 2 el MooBEor o7 dgpress two-
théth e 8l T depvdes Gwsehameo, itd dbBrdes tiS Htal 80.99 Yoo MesiviinitstgB1.29
is 70.0% 84. 9% Medi umis 20. 0% 69. 9% Medi um Low i s
degregs/twmthgta, 338 dsgmes gva-tists, 3hah degreen twarthetenid. 04 éqagrees two-
th AN FegPle o0 Bt and 33 461U, b DA I RAONA B8 o css values
is diof f5r degtdeawophéther n peaks at 7. 15 degr ees twot het a,

In another embodiment, the crystalline form of 1-(2-methylpropyl)-1H-
imidazo[4,5-c][1,5]naphthyridin-4-amine methanesulfonate (I) monohydrate can be
characterized, for example, by a unit cell with crystal interplanar spacings of about 10.38
Angstroms, about 6.27 Angstroms, about 5.27 Angstroms, about 4.96 Angstroms, about
4.14 Angstroms, about 3.82 Angstroms, and about 3.06 Angstroms.

Alternatively, and preferably, the crystalline monohydrate of (I) can be
characterized, for example, by a unit cell with crystal interplanar spacings of about 12.35
Angstroms, about 10.38 Angstroms, about 6.27 Angstroms, about 5.27 Angstroms, about
4.96 Angstroms, about 4.80 Angstroms, about 4.70 Angstroms, about 4.22 Angstroms,
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7.55 degrees two-theta, 8.51 degrees two-theta, 11.83
degrees two-theta, 13.65 degrees two-theta, 14.12
wole@roz®3e wo- t heta, 14. 87 degrees two-theta, 1BCB0S2005/047067
degrees twotheta, 17.88 degrees two-theta, 18.49
degrees two-theta, 18.88 degrees two-theta, 19.92
degrees two-theta, 20.24 degrees two-theta, 21.04
abdetgt. b Angstoomdy ebcal,t 3B, Afpstregrseamut WO Hetgatrols,. ébdut 3.19

de t 23 24d wo-t heta, 24.64
8{-"2@: ho&ﬁ-%ﬁﬂ gotrors daﬁﬁvgiiﬁ Mt IOMSt 2, 25. 71
degng %ﬁaa&%iérﬁ%r@ferr@& e%@o@l%%? qs(tZtM@tth)%ﬁl) ?ﬁalgl?dazo [4,5-
C]He%rees twot héta, 28.77 degreés eta

panhhyiridin-¢aatine methapesutfenate swnohydrateenn be Bharzaerlzed by an X-

raf B S R Birem oo CEDEPIIEE 1a2 g
degrlﬁaﬁommﬁmﬁmentm@ copstAndIRen L - (Q%eth?l@kﬁpyl) 1H-

wherein each of these values is 0.15 gree

imidggomeell, 5]n@pbthm1¢ﬂélr4 deﬁbmesultfwtq;@»@pmhydﬁ@e tor e

b 0
ohffegtetipc PR A mRehY Parae et et VAR By o of
60rtaroRYdCals eneaaucre@ ey cl’feama gtaefmetﬁd aneflps’ls eRgiRdll, p@ferably, this
) funlt cell vv|t C% t al er pI ana paC| ngs of about
n PHH%%O%%@@W it 63(}’tP08V Jafﬁ@%tt » Su@ioas fog epample, peaks at

EeQTRo-tRRD L8t 5 14%%%62%33 ttféég%fM I bc%‘él'eeé tvlro-tlé@g bR Roprees

abo t 3.82 Angstro
thth@a,rﬂthS&/@ques awd-ﬂpn’caﬂ@r@tﬂegreet heo-ﬂteyestlEISISIdegrees two-theta,

RN A oL, )R e, Sharacberl aed [0 XA e

tw@QHétE 272973@ o9 $vb-PMRa, %Wegﬂ&s 85001085 LH Q. ’16 @QQMES two-theta,
27 Angstrons, about 27 Angstrons, about 4.

whmgs gaainf thes yatueg isa00 Aﬁgsgne@ to-tleout 4. 70 Angst rons,

b 4,22 t 4. tr
Aot PO EDeth SR tEnR AR v it {AHBei SEBeafafter big,
meéRAptops) UGT-AamsEd[2 %][laﬂﬂaﬁlﬂ%dlﬂoﬁmﬁe SRt AABR fonBteRT). The

partl cularly preferred enbodi nent
magthqdbingiudps ¢qmbipipe the freq lmsq af bf(2-nsethylpropyl)-1 H-imidazo[4,5-

NSRRI OB BRI 580 o v
and Bﬂ(ﬁwmgtth@ébrﬁ’[&iﬂeﬁfs rmfshaqﬁtxam’e it@kdayt @ﬁleﬂﬁﬂﬁ@i%ﬁ@cdnﬂltlons to form 1-
I n_anot her enb ment, the crystalline form

Fi 1.
(2-é$e%]£lg@pﬁlétlﬁ{,}rﬁdé%g[ﬂ)5 =q][L, 5]naphthyr1d1n—4 -amine methanesulfonate.

i mi
met ﬁg%géﬁfe? 8%@5 * ?%\ ) P%%ht;no%@gp %r?i’ecfbgigﬁ]a WAL I sels ezr%bcf’dlments
the arrieniaciples, 1 Wwlume peicgitt(vbie%sordh vi) 58’(15 ooBYowvater@rtheorganic

. temperature. r e of . .
liquid. "In some embog“n ngents, the carrier comprises at least two moles of water per mole

of 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine free base present.
Examples of suitable organic liquids include isopropanol (i.e., isopropyl alcohol), other
lower alcohols (e.g., methanol, ethanol, #-propanol, n-butanol, sec-butanol), toluene,
acetone, acetonitrile, methyl acetate, ethyl acetate, isopropyl acetate, isobutyl acetate, and
tetrahydrofuran (THF). Other examples of suitable organic liquids include heptane, tert-
butyl methyl ether, N, N-dimethylformamide (DMF), 1-methyl-2-pyrrolidinone (NMP),
dichloromethane, and xylene. Mixtures including any two or more of these organic liquids

may also be used.
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60 "C to 80 C as neasured by thernogravinetric
anal ysis. Typically, and preferably, this information

WO 20060t39B8ed Wi th X-ray powder diffraction dat aPCEHUSIW05/047067
as, for exanple, peaks at 7.15 degrees two-theta, 8.51
degrees two-theta, 14.12 degrees two-theta, 16.80
degrees two-theta, 17.88 degrees two-theta, 18.49
degrlessmewmtiodanents, 118 18&hdad @rrées irtclvsles hmtm,g tRd frédbase,

oSG B 3R ST oo
mBaaE @RSed Win bo1elia emg&hﬁl%nﬁ ede %ﬁa‘@h&d"ﬁrﬂl&eihélud@snﬁrrﬁglg]afs

degrees two-theta, wherein each of these values is
prepinisteiefihed -Cuivethiiprepylr Hfm@aa@[ﬁei:c][l ﬁh@phmyndmf%amme

m&im%r%s@%l%fﬁedfﬁsth? mn%lpoqn ne Qﬂlg&ﬁﬁl%%ljt ?ormlng a p$e01p1tate involves

coolifig thezixfurd teforh, Slreapidt@lyr i di n- 4- am ne
met hanesul fonate The net hod, i ncl udes conbi ni ng

t he Inpeme @aﬂﬂ@d@fieré& the-metheg fysihspinciudes: -qnﬁtpadmddn@ra}n additional
orgalr%é héllla %&ﬁk%{x'uﬂ!? et iR MRE h\éﬂrptr&lé}? 39 %Pﬁa?rgt!mrgga 1«%139 5 II)c()jrtion of

a“carrier orma mX
the prepipitetetfoonn bt lehe arpoxtion of thomixaaet wastdeg tiewrédigit86)tand at least

f
Paﬁ?%iﬁ‘?ﬂg E‘P%l%ﬁ?l?ﬂt?tﬁf Spitgtieadstitions] eyeapicdiguidsinelyds ethers fe.g.»
tert iyl %16@?}11 Qﬁﬁgﬁ Wi MRATRT, 1 ,P“Jdﬁl@{hokféthz%ﬂéc hféﬁl%§yﬁ]1@thane methyl

organic I'iqui d and optioha
acéﬁ’t@odhylherwtale fidoprapyt adetate, |1$ubluqdi asctdte vhdptanes peluentnd xylenes.

vol =% or.. %.v/Vv 5 vol.-%.water in the organic

|(| e ?<f1 ﬁ%g @ﬁ%ﬁ?ﬂ?@?ﬁ@e tha @e&%?rﬁlr@nycmﬁ? separatg the
pré&lﬁﬁatte fr@ﬁl Lt hﬁ)%tu&f sﬂ@lte%rﬁlﬁﬁhg RSB, and centrlfu%athon Ig one

I -( -rrethylpropyl)-l/ -imdazo[ 4,5 gj 5] napht hyr i

emmdamn’q,ethe presiphtateds pepasagedt by E}Ualtrphe Afkaf sepaiatiah) the precipitate

ol B3y bENhRc) A5bIE ORBR SO bR BB hore
or@mﬁ@r@hds (e DIARE hlcolbl PhRAS) acetDRE, a'@é%ﬁﬁ!ﬁie? meth§l HRBRe, ethyl
acetone, acetonitrile, met hyl acet ate, et hyl acét at e,

acetalspiseRrpPY kasetais, isobiybamstaie, 1ok dimaatoxysthane, dlethoxymethane

tabl e
el SRR AT s QISR R P
Oretshilled in Iﬁe\érdmﬁ?hbm’eélaﬁem (b9 ds exist for drying a com ound,
r al i di none NI\/P) di chl or orret hane,

m%l%lé&?ﬂ It wsng plevalen W@p&rﬁ}m’pwewcmnereéﬂchmg@ure or the

liker ganic liquids may al so be used.ln sonme enbodi nments,
the method further includes heating the free base,
met Aianes mhlbodlmnamha)invamd)h@lromﬂl@ apifakadeufitdl @mipBsition that

SR e M AR Sy teatine, Lhe e Chereol, 1T
mdtIPRopgI)A H-imidazo[4,5-c][1,5]naphthyridin-4-amine methanesulfonate (D, ora
solvate or hydrate thereof. In another embodiment, the invention provides a
pharmaceutical composition prepared by a method that includes combining a
pharmaceutically acceptable carrier and an effective amount of (I), or a solvate or hydrate
thereof. In one embodiment, the pharmaceutically acceptable carrier includes water.
Further, in certain embodiments, there is provided a method of inducing cytokine
biosynthesis in an animal. The method includes administering an effective amount of (I),

or a solvate or hydrate thereof, or a pharmaceutical composition containing an effective

10
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precipitate of the |-(2-nmethyl propyl)-I
-imdazo[ 4, 5-c][I|, 5] napht hyri di n-4-am ne

woreddarn®sul fonate in the mxture. I n one enbodP@EB2005/047067
formng a precipitate involves cooling the mxture to
forma precipitate. In some enbodi nents, the nethod
further includes: optionally adding an additi onal

amgughell (€) o1 aelvhte or heataritherenfgtottheagnimak | Inchesthiehembodiment, there

is o flfiaiod SERPL Pl et it sbplinl ¢ P dripbe]Fastuces
adwasiblenfg b Rerayeatitdliyt deRiiveitowdt: of @@,lsdr aRRakeddd! }i}ydgeil’téd/ "giageof, ora

the precipitate. Suitable additional organic |
phpyedegeticab eorapesitien ¢pntainiag a-tharenautipaltyngffectivéempynt of () or a

t - di et h t.h Leth t.h .
sofEL Sl prede df Hl e AF LIPS ebfne R BN AT iscace
cotnpeibestiimaaqRphlota Viaptlaces intied ¢eevig, IRaabthd SMRIiméMEthere is

skilled in the art wll anr_eci ate that there are many
propaded & medwd of Geatingreneaptastip fisease if poanimgs Fhsmgthed includes

adﬁﬁ&ﬁg‘teﬁ%%% :tﬂ%ﬁe?lﬁt@aél pfe@w%é o ?ng‘f,%tarsi()f\}é%ggribh ratd fhereof, or a

one e recipitate | $”’separate
phéinhaceatidaboompdsition smpentiag b oleragehtcgilyediaetivaaotmyos (I) or a

soRBie/ P55l htebh (o s iAo ey ARBoY Ao egeoglaicaliscase i

loda@M8h 11 &l . toluene, acetone, acetonitrile, nethyl

acetate, ethyl acetate, isopropyl acetate, isobutyl
acetlapeg embodidient thropyenhaneytion o videsy T2 -heetieylpropyl)-1H-

. _hept | enes...and THF) eith sequentially or in
i AT S e BB~ epiie oot Teng S SR Dkt 7 Yoiffg oF hydrate
thedédf (N&YofARPEAH! at e that many nethods exist for drying
a conpound, including for exanple, using el evated
t enpepag embedimgat ithech(3-mathylnsepesd e i /pmadarof 435 -ciid , Siephthyridin-
P | jnent. .the.invention provides a
4 p lgfgrer%lc%@%st% ﬂg%aﬁgg%iﬂ%‘% gfsﬁ%ﬁecﬁ?gfl‘ i ncludes a
phamireseethbediidelt, #ecleD-mothg 1 Eapy1)- eH-itigh B4, $5ci[8 Sthaphthyridin-
ampunt of |-(2- methylpropyl)-I
4-amipg gihgegsylfgnate palt i)ip selid ﬁgma di n- 4- ani ne
met , . e reof,. ...
o SO0ERHRbQRAER, o Py RRE P s A Rlnvridin
4-gninae athamesuilfordte saitisds hinofphopy Byp@r ed by a net hod t hat

i ncl udes conpi ni ng a pharaceutically acceptabl e L
car |lh? gne eRpodiment 8’@&‘&7@3 PR ot H(ipjdazgi4, 3rcl b Sinpphthyridin-

- PLABL S S o U SOOI 5, ot i
crystalline form.

In one embodiment, the 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-
4-amine ethanesulfonate salt is in solvated form.

In one embodiment, the 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-
4-amine ethanesulfonate salt is in hydrate form.

In one embodiment, the 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5naphthyridin-
4-amine ethanesulfonate salt is in the form of a monohydrate.

In one embodiment, the crystalline form of 1-(2-methylpropyl)-1H-imidazo[4,5-
c][1,5]naphthyridin-4-amine ethanesulfonate (II) monohydrate can be characterized, for

example, by X-ray powder diffraction pattern peaks at 6.98 degrees two-theta, 10.50

11
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Further, in certain enbodi nents, there is provided a

met hod of i nduci ng cytoki ne biosynthesis in an aninal.
wab@eteobod i ncl udes admi nistering an effecti VRCHIB2005/047067

of (1), or a solvate or hydrate thereof, or a

phar maceuti cal conposition containing an

ef fecti veanount of (lI) or a solvate or hydrate

debhes 8Rf-thetd ahd1 €6.20 ld?rlees thd-ABRAL WREreRNdaeK bfBREe vAIRRiS+ 0.15
'S prow ded a nethod of treating a viral disease in an

degigerap-thefhe et hod i ncl udes adm n| st er| ng a

ther apeiit t V%BJher eg{e%e%%l&,\é: ﬁxarls 1ne l}%’dra% %£11¥ gl e

or hydra ceu PR EGTo t|on

cha@bicaized, fier exainpRy;, Bp e(ui‘aiyq%kz\}chér @flﬁfraﬁioh\gﬁttaﬁ@éﬂks le6 98 degrees two-
or a solvate or hydrate thereof, to the_ani nal

theli, R0a5 O IoEHsE A Prdhird 100 clograce P erilisgd 8 14 SIREHeEs -t and
2RPRIHRTR Vs WiRah Efbl I G \GREY 0% 018 aBOOL NEE-theto

ment ére 1I's provi od 0
neopAléshatovel}i, sshmerd prefemal:ﬂyu thatrysthlime ndrohglddatecd f(E® 8an be

ch?q%;‘,r‘gepllagcf gcgrégg{pg{et Eg E(a%ygaﬁolm%gl %@g%%g%gﬁ%lrgg%anl?suaq 6. 98f degrees two-
th@h qrd‘ﬁﬁ&ég&éeﬁ @«Lvo FRP 99170 RBreO Bl & 'tlﬂ:;te[‘ ? 630 de egrees ’g?fo-theta 18.11

t herapeuti cal |y effective anount
degreeh pwdr-thietn, ﬂ&éB dogrees twor- ﬁuetaa?.ll irhidegrees t&x@r—’dhauan% 02 degrees two-

TR 25 e B it FReTi L oy Brf - dedres tvo-
theﬁ{i OThéjéﬁfsﬂaﬂﬁn@ Mfoh}‘dlrﬁfeﬁﬂ%ﬂ) tan é‘I'debéjél'Zaﬁ[cterlzed for example, by

5] napht hyri di am ne et hanesul fonate sal't
rel@tlve) mtmsﬂ}ap@ckl sirgngthdevelpigr ﬁteeabph@r@oﬂﬁqd peaks obhighl{6.98 degrees

oup o R PP oo S, et toag A0 R dsgreenpre-thet,
medidim ARy 186, 20 a@gi@afsu%qma)e ngediim (58. 11ndesglrée<s @W&Hetép ¥dium (18.88
In one enbodi nent, the |-(2-nethyl

degieqs e Bet) nedipm, (@} Aéﬁlﬁgq@%w ﬂiwtai w?/ Iy low (26.02 degrees two-
th&!ﬁ)b ngfﬁllé!ri]m%%wgﬂﬁ % (1 éle%%e%]&ros ?lgltag,l @R{r&h pegk Qt?e%gths categorize
relativé imteahdizief docordihg to the lﬁ@llﬂWlhg séhatnie: Hietpiriss &)%-100 O%, Medium

et hanesul fonate salt.is in amrphous form In
High#so ) %&4 %)hlgleﬁlum is 20.0%-69. 9%,pMe um Low 1s 5. O%—19 9%,; and Low is

IGQSﬂ% qwpdshyl propyl)-1if-imdazo[4,5-c][l,5] naphthyridin
- 4-am ne et hanesul fonate salt, or the soI vate or

hyd rAdteendtivelyeaid ¢venemore (pi‘efbﬂablys tletcyystalkné monoly}&llraib bf @ can be
charafﬁegagjgf one%alg]p b g%%%ﬁ’f’ﬂ{;\ﬂ é‘llfq‘qazctlgreltph%erg rngQISI e?t 6.98 degrees two-
theta, 8.96 degrees two-theta, 10.50 degrees two-theta, 10.70 degrees two-theta, 11.60
degrees two-theta, 14.46 degrees two-theta, 16.70 degrees two-theta, 17.27 degrees two-
theta, 18.11 degrees two-theta, 18.47 degrees two-theta, 18.88 degrees two-theta, 20.57
degrees two-theta, 21.11 degrees two-theta, 21.39 degrees two-theta, 22.52 degrees two-
theta, 23.04 degrees two-theta, 23.35 degrees two-theta, 23.84 degrees two-theta, 24.35
degrees two-theta, 26.02 degrees two-theta, 27.33 degrees two-theta, 27.92 degrees two-
theta, 28.51 degrees two-theta, 29.42 degrees two-theta, 30.19 degrees two-theta, 31.47
degrees two-theta, 31.80 degrees two-theta, 32.45 degrees two-theta, 33.02 degrees two-
theta, and 33.73 degrees two-theta, wherein each of these values is + 0.15 degree two-

theta.
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4-am ne ethanesulfonate salt is in solvated form In
one enbodi nent, the
wo 2q0a/0m®shy| propyl )-1//-imdazo[ 4, 5-c] [, 5] nappttrysiods/m7067
- 4-am ne ethanesul fonate salt is in hydrate form In
one enbodi nent, the |-(2-nmethyl propyl)-I
-imdazo[ 4, 5-c][I|, 5] napht hyridin- 4-am ne
et han @ﬁé‘th&oéiﬁﬁ&hﬂiéﬁtt thie Srystallisefofaromi qb- Iﬁetﬁpl@ﬁdpycbt Bye.

I n one enbodi ment, the crystalline formo

1m|1da@g[4,;ﬁgt:]ﬁ;,,|5W@bw§1dm-4-gnﬁr@@z@gs@fonate dn monohydrate can be
ch&t]alséeﬁg%ﬂg reetx[:a b{; a%mﬁ% Gifhlc ?%Qﬁﬁwe;p(mﬁhpﬁ)aQH% of about 12.66

nonony chara erlze

Angstréms HHOUES. 4ﬁlAfn@Et&ﬁhS @ﬂd@l@dlﬁém Aeakemat 6. 98 degrees
two-theta, 10. 50de rees il ta and 16. 70, degrees
t wo-Alfranaiivelys éwépw ¢ Cﬁyﬁ‘@ meynenpbydrate ofI1) san be

I
B SR R O g e 2.
Arfgatromx cabpiie§. 4D Ank¥strays, pbwtér%dd\ﬂgstmms; aboup aBOeﬁmgspemk,gbout

6. 98 deree wot het a, rees two-theta
4 Prmistigary, Soest oAt gboit b2 8sEens Aot HAnggigms, and
abg&30123 AggeRRss. t wo-theta, wherein each of these val ues

0.15 degree two-theta. Alternatively, and nore
pr eer raaiart;cular]yqorcﬂegrsd ambodxmen’t;do(ﬁquzthyl@rcmyl)el}i{-)lmwmo [Be5-

c][g'h'ﬁ'ii%i@fr I Qgﬁfl{lgé ff nﬁ@o él)%&@aﬁ@ﬁeﬁcmfﬁg@g&rmed by an
X 1%‘ l’;&’&@ aff%étléri'&tkﬁﬁstu@staﬂt@au sdepicRASn IFyané bet a,

degrees two-theta, .11 degrees two-theta,
18 ds oaegmée@hmem;-lt(ﬁelti@thylmoml)ilIde@rcbé@,[%m}[t,ﬁ];vtaahthyrldm-4-

amny V\Piee ?téarhesgf; rha%e 1%1"‘?{)1 %trﬁe c eséxl%lgac%ed%%g %g g;iéé }:‘%{[f{hfé glium having

pedlteat ARY Stpakts IpBﬁn[Iﬁ&@ﬁjp&[);’iI% @bpra) dnd LD phii owh&ein each of these
characterized, for exanple, byrelatlvelnten5|typ

valiep égP R HP@VeAEeméﬁqullhé‘néBbﬁf@fﬂbldemelorysé% ipfemrBolydrate gﬁ(H) can

be(cﬁal%?ﬁgfi?&; TS ediBid pg%%%ll%&%”ﬁﬂeyr s %nggﬁ?g&%% §@a§s at 131.9

pprEd RS ppmy 106 DGaprie) 102.9rppeas ahdvbé.2 pptrg wheratal eavin of 18esd values is +
degre

h , 88 d het
0. i IR S G BEE HHHbhe 115 ory st G MAnBby 458 el can be
ch?x%gﬂ'eﬁﬁéi & xlélnz)r L by I36’11 HeUPe NAUR g&téﬂn ARghe ks at 148.0 ppm,

pea st rengt hs cat egori ze e ative
13i41’1?tppm$| 13il @Spmddﬁdi pron, 1186 0hepni, d2R Svppng S$cChme, 45-8 pmj 29.7

N T R e el

In a particularly preferred embodiment, 1- (2-methy1propy1)-1H—1m1dazo[4,5-

c][1,5]naphthyridin-4-amine ethanesulfonate (II) monohydrate can be characterized by a
solid state *C NMR spectrum substantially as depicted in Figure 3.

In another embodiment, the crystalline monohydrate of 1-(2-methylpropyl)-1H-
imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate (II) can be characterized, for
example, by a weight loss of 4.2% to 5.2% over a temperature range of 55 °C to 110 °C,
preferably over a temperature range of 65 °C to 100 °C, as measured by TGA.
Alternatively, or additionally, solid state FTIR spectroscopy can be carried out, which can
provide characterizing information. For example, the crystalline monohydrate (II) can be

characterized by a solid state IR spectrum substantially as depicted in Figure 4.
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| ess than 5.0% Alternatively, and even nore

preferably, the crystalline nonohydrate of (11) can be
waeb@eariosr i zed, for exanple, by X-ray powder PCT/US2005/047067

diffraction pattern peaks at 6.98 degrees twotheta,

8.96 degrees two-theta, 10.50 degrees two-theta, 10.70

degrees two-theta, 11.60 degrees two-theta, 14.46

degrBgscalyWoaridigt Rrably tHOTAAHNAER davwcaﬁlhﬁtd@u ﬂaa vath X-ray powder
degrees twotheta, 18.1 1 degrees two-th

dlﬁ@g?l@ééat@,vf@r expeanle. Her gamplsy ﬂ@ergy&t%u}n% W@pahycwe g»? (IT) can be
rfS858 BB RS %0 98 dods gL LA URRERE R 3870 dre

twdethete els. Tonbegrdectvan-theta, B&1 Hd@rece’s;vd-thatal; bh&Ba degde !Mo-theta 21.11
degr ees t theta, 26.

Qe Beah i (P AR e oAb s | i fBoatheiagnarein each of
th&lRILRRS 1LY B %E?ne e &Ro-Metd CRLREP of 10 K- tdﬂffra%gciﬁ ﬁ%‘ca solid state

degrees two-t he 30.19 degrees two-t
g é@‘ﬂ]éezeuldvhﬁ ustrd faar ch@acigfizatiograteg witlo TGiAedral, IR3@at4 SFor example,

P ElGerigobnGel ot i b dabitest T he Beks o a8 porh, 1342
pp91 131 99pheary ‘S’QJp‘ﬁ?tlQ6 brpfaﬂngerppﬁﬂ‘@e@m% 3 H%in, 29.7 ppm, 21.8

rystalllne form of

ppitviatd 2 6P opsr, sitereis pmmftthﬁ;sp welhy ugs ns—-laan? pem.

| f d h d,
For 1B9RaIERC B Vv intioF RO bR GR L PSP RARO AR Pl
m&RAGTIPYH- 1H- 1@@% 4&0]@55]?&@ﬂﬁhM14 @R etfBndstlfonate. The method

Angst r ons, about 30 Angstrons. Alternatively,

ingly Sﬁp@em%ﬂv frqert@see%{%rme @rﬁbﬂbﬁ#{dﬁa@@%‘f 5¢(11)
c]@aﬂg %)%Itﬁ‘}ni%l ﬁt ihZ Gt chithe SR lagbdo%%é aiz*fﬁllgégtt&%(gﬂ a}%&tﬂre and

|n erp anar spaci hgs o r Ons,
allatving th8 cdidpéiregsd ¢fah® miathrib réac tindsn gefficiums coralitiois t& fodth 1-(2-
stro about @.89 stronms, about 4.70 Angstrons,
oldscIhEBa

mopx{rglﬁ Aﬁ@é@ phthyridin An@gmrs sthanesulfgnatgout

2 n%gl“éil%%g%f& ‘?IF@?dels '&n%ﬁ%ﬁg 1'(1)(%\&'({1 ?{d’ Iptih§ o az Ofeg ]o.n some embodiments,

the §ce[rheﬁ}wﬂaﬁctﬂ hyoli%ito-18 vahVneatet inghe stgahioriafuéd. (Inlspme

b h i zed X-
ergl RS A BTSSRt MR g ekeT Heft epgabiedt 1-C-
mé’_thﬁH o?yg IIYJihlﬁlaﬁo[largQé] E‘% thilﬁc{lg-%ﬂﬂ lIrRE R ﬂreéent Examples

azo[ 4 yridi n-4- am ne
ofeuliheéz}ﬁe@ngam diqu snmi qopxomnohﬁ ehésaphenyh elceholy, exthdyyower

algofiTsith B ol THBRS, BhBSatE Bl sB e BAGhED B fhens, apetone.

ac@bnitleS@ethyl acetate, ethyl acetate, isopropyl acetate, isobutyl acetate, and THF.

Other examples of suitable organic liquids include heptane, tert-butyl methyl ether, N, N-
dimethylformamide (DMF), 1-methyl-2-pyrrolidinone (NMP), dichloromethane, and
xylene. Mixtures including any two or more of these organic liquids may also be used.

In some embodiments, the method further includes heating the free base,
ethanesulfonic acid, and/or the carrier prior to combining them, and/or heating the mixture
thereof. In certain embodiments, the method further includes forming a precipitate of the
1-(2-methylpropyl)-1 H-imidazo[4,5-c][1,5naphthyridin-4-amine ethanesulfonate in the
mixture. In one embodiment, forming a precipitate involves cooling the mixture to form a

precipitate. Preferably, the cooling occurs at a rate less than 2.0 °C per minute,
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values is 0.3 ppm Alternatively, and preferably, the
crystalline nonohydrate of (Il) can be characterized,
wo oro6exmapl e, by a solid state 13C NVR spect r uP€TYES2008047067
peaks at 13 1.9 ppm 127.5 ppm 126.0 ppm 122.9 ppm
and 56.2 ppm wherein each of these values is 0.3
ppm Alternatively, and nore preferably, the
cr ydhabme ambminmaln}sd thetreethbd {urihkr triudbe optiatiAltadingesh additional
for exa X oI jd state 13C .NWR s ectrum havi ng
or%aé]éq(]éqtg{pt)olﬁqg gy B‘ﬁ aﬁ@gluﬁeb%prmtaga ,gﬁ?ﬁratgpgﬁt aébq-rpomon of

the;%@mglt% Ront %tzle%t Q@Hhm%%f%h@ﬁﬂlun%%ﬁ H?rgrihﬁ é?ec R}fﬁ?énand at least

ppm an wherein ea
paitglly@lr@ng the prbmpﬂatpaﬁlllltahl& addityorpl efgenicdidueistndudesthers (e.g.,

rerppfi B R St TR ha~Bhetiiustians  dietopysthane, methy!
acSBROUSN Rb RS f&Bg&?yP&b@fa@& G &IbuBE dcdidte %e%félnbéj tShedeS aﬂ(iggflenes

NMR spectrum su antially as de icted in Figure 3
anotAseabogernngdiskitlad in thﬁ@rtcwljdsapardqaﬁ%thﬁbﬂwmq: wlaey ofays to separate

thé ]Iqrr](eélg t%%yog? {l'l]e[r%ﬁxé‘]r% 58%1% ﬁw tea}n'g ﬂecgﬁjil% and centrifugation. In one

enﬁbh’ﬂmﬁﬁ hé pﬂ’eaipﬁai(ehé sepaileddsy fltariag! Aﬁbﬂ@?araft@ﬁ the precipitate
exanp a weight loss of 4.2%to 5.2% over a

m%Yéi?(&l@fl%H}ubeeWa%@e ypicaly, washing ren by cgyried entawitly ony errmare

olBPSGRISS, O0RE: S Gy el S8RARYE B Pl o

acamepisompﬂmewap 1sbbut§zhadetaﬁa 1§B=Itlmnet\lﬁtix§fbth@ﬂd] dmtlmxyﬁe:thane
char acterizing jnformation. For exanple, the

(Anes XYlengse Ry either sequentjally0r ip admisdirg cliogempreyimygurisies.

Seiots) stk e s i

inafading, fanexdaepis uping ctlewhted témpaytumsy\dtsrccdn(ﬁf, raitcedpressure, or the
.data, for exanple. For exanmple, the crystalline
llkF‘ronohydrate of (11) can be characterized by peaks at:

6. 98 d8QERBodiMRAL ﬂ%ﬁﬁverﬁi@n%@oﬁ@&%ﬁﬁm&ﬁ%’ceﬁﬁ@ﬂ %omlagsﬁgn that
lncﬂmgsee two-theta, 16.70 degree two-theta, degree

pipbamaceei@ly @e@rp@éalet mmcrrv@dap effective zdmgrneéef 1-(2-

m i RooRED A - GeP S STk bh g Pl EatesgirRHk G, or o

sole@oe Bylak-thBreba. Inlaﬂﬁﬂleaéin@édlﬁaeﬁt HrelidVentioh pfRGddsan
data, solid state 13C NVR coul d be used for

ph@ﬁmca@tce} @ozmqsziwnaqrmgedm mnptheddhat indudrstcgmbingng a

c ar ac all% ed 5%1}6% Bl ésr %g%l & %ﬁg%g; %nregu%l%él(lﬂé) ?)rpafﬁolﬁa%elobhydrate

theﬁ)@j’fl Id 3ife %Wmeﬂﬁﬁle%haﬁﬁaceﬁﬁ&ll? apEPtabSeadriOniatiudés Water.

7 21.8 and 10.5 wherei n each of
t h&é‘”ﬁ% H)g%%g]tpgl et@aog?rgg]qfﬁ there is provi%gén a method of inducing cytokine

biosynthesis in an animal. The method includes administering an effective amount of (II),
or a solvate or hydrate thereof, or a pharmaceutical composition containing an effective
amount of (II) or a solvate or hydrate thereof, to the animal. In another embodiment, there
is provided a method of treating a viral disease in an animal. The method includes
administering a therapeutically effective amount of (I}, or a solvate or hydrate thereof, or
a pharmaceutical composition containing a therapeutically effective amount of (II) or a
solvate or hydrate thereof, to the animal. In certain embodiments, the viral disease

comprises human papilloma virus located in the cervix. In another embodiment, there is
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In one aspect, the invention provides a nethod of
preparation of |-(2- nethyl propyl)-I

WO 206269 4, 5-c] [ |, 5] napht hyri di n-4-am ne PCT/US2005/047067
et hanesul fonate. The net hod i ncl udes conbining the
free base of |-(2-nmethyl propyl)-I -im dazo[4, 5-

c][!, 5] napht hyridin-4-am ne with ethanesul fonic acid
pr@sfidedaa arRtHodert tieatifgd neoplastix tisesse inan aginlabWIhgmietid includes
nponents of the m xture to react under sufflg gnt
adggwgqeppg adharapeutieally ef %egth-@pw%tﬁ |05 apolvate or hydrate thereof, or
r
e snmpy gt BT B ED Bfectivg amouat of D ora
solwatunrdlydrmie thetedofiria theyanivasle In cémais embodimzmth, thentesplastivadisease is
car jeé incjudes 1 vol-%to 15 vol-%water in the
logsieshini CPYE d. I n some enbodi nents, the carrier
ICO ?leﬁ 'aﬁe&?ﬁ@énai)&ﬁﬁkntt WRrd R hesiddd MVRERDbJ BE freAMlghif risk cervical
-( - yl
HPV mifeletioo] by, pptfifig (Bthe egivixey topdiahfotmalatine cbmplasmgdssolved salt 1-

I f ' t I I
BB B e S SRR SR o 1o
m@ehﬁ?fb@y@ Kl?—llﬁldazmtﬂﬂéjpp5]naﬁ§tﬁﬁﬂkﬁhw4 -4mide @RRARGul fonate.
- but anaol yec- but ano tol uene, acetone,
acetonitrile, nethyl acet ate, ethyl acetate, isopropyl
c cetate, and THF. O her exanpl es of
Pr%a%%&%jl(g&é‘?ggn&%hr@qUI ds include heptane, r t-butyl

met A usell hefein, kheNdirne iy T @mdmem@x NEY are inclusive of both straight
| - met hyl - %fy”o' i di non q{( di chl or onet hane,
chgip) agd dranghed thad gioyBs g g:yahg/gms opnigpy @h %}Wltetfﬁ@ﬁed these

gr?th%ac?@rtel%hﬂo%%' a3 Mrb%'n%@ Ss%ﬂre elnfboﬁﬂﬂ%tf 'fp%g ggcﬁl% Yave a

ur CHer I nel ue eatlng the
total bfupeeulf aon aahs upao ﬁloarbohlamms;mplteﬁ cprrblo fatdngs, or up to 4

orrblnlng em and/o heati ng t he xture thereof. In
AT S rRHRSAR PREREEFRY oF BPDRERIS REIRIEG0l have from 3

f I f
to 19 (ﬂﬂg%%l{b%}tll%gcﬁg% }%}Eeﬁfp??r? cx}&l %rm[lps inc udff cycl? }ag] Chyri din
cyelépmwhnethylhammnﬁtb,rmd@yclnhtm m xtur e In one

U BB R e 1 BF I e By i fined

ab@ﬁ& UTl§e @km aalk?Ieﬁyl" @ssl%eﬂ Iikih@n Zalﬁylgﬁe P8 lsubstiRkEE - Fét e%al'ﬁﬁle an
enbodi nment s he’ met hod further includes: optionall

arlddﬁtwl@gybgtoanl dompiisesan @H(gkﬂl‘ilﬁ endigty e svhiah myhﬁrwwxseittached
t hat, Lncl udes

o oS e BOESI RS b b sHEBA! Bl HhnchB Bhoif plconol

cohfagnifig éﬁ&to@ouﬁm%db@oﬁqh eEpdreslePincRide; mamendl] eth@a$ tn-propanol,
_partially drying the pI‘eCItEI tate. Suitable additional
lsan@;zmpb nryuiodses-hetpdeanst iqertptandly. | tert-butyl .

e tgtlnl?e P 1396%1%{%&1 toTlil%flsu}foﬁqu{aﬁag'hﬁépﬁ%&?a%myclic aromatic

d| et oxynet
rings or ring systems that may be unsubstituted or substituted. Examples of aryl groups

include phenyl, naphthyl, biphenyl, fluorenyl, and indenyl. Examples of substituents that
may be present on the aryl group include alkyl, alkoxy, haloalkyl, haloalkoxy, halogen,
nitro, hydroxy, cyano, aryl, aryloxy, and arylalkyleneoxy.

1-(2-Methylpropyl)-1 H-imidazo[4,5-c][1,5]naphthyridin-4-amine can be prepared

according to the route shown in Scheme I. Steps (1) through (6) of reaction Scheme I can
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acetate, ethyl acetate, isopropyl acetate, isobutyl
acetate, heptanes, toluene, and xylenes. As above, one
W@ RiobI0zx#39 N the art will appreciate that ther ePEr/ES1005§47067
ways to separate the precipitate fromthe m xture,
such as filtering, decanting, and centrifugation. In
one enbodinent, the precipitate is separated by
befcatried atui am;ord‘iﬁg & the epplicals ideseribed i Prie Papiot @uet 269 Gerster et al.) or

o B PRV 2 0

|

noorhr b RO °h§@éi*§’3 QRS0 93’2‘2@2\%’&&4@58@3’ ’
c][Acsdnaphehyritj-isl anmdﬁcﬂdpqﬁr@wdel (Zl-nlmﬂil}dpuyowl)ﬁa‘ﬁhmdazo [4,5-

I RO AR SO0 BRIl e bR kT PF L3 mpiigroyD)--

oxﬂfoﬁﬁ%mﬁu@@@eﬁbﬁl 8]dapRth H&iﬂbf biebiReSoeld &t esfté?ranai 'Eﬁé'nrigactlng the
a conpoun i ncl ud I nNg or exanpl e, using el evat ed

esteewiib enamieatingdgente &autabin acm\@dng egents ms;hule elkyrb-rortalmelsulfonyl

oS5 st o R RRR R, rortdby bRl BRuBAACS: 2

tolRBRSNESS t:hl@ﬁldb ySﬂﬁM&rﬁfﬁ'aﬁn%@%dhtsﬁﬁcl@&é*aﬁﬁloﬁH afthe ¥6&rm of
amount _of 2- met hyl pr opyl
Qﬁuép;gay[lnp eefqnexgpp]@pm emignusaiipsich as ammonium carbonate,

anfth RS L ORRLafd bRy PR BLYAL TR 1AL ALE U E vt by

er e I on

addulng rammnﬁmd@ﬂro&mmoal solupion pf emaxneaihﬂdpro@yljei bﬂdoilhﬂt
cl udes _conbi phar maceutically acctefglt abl e

9E4e5rc]£hé]r§aﬂfé lrl@él@ i & syablerolvent uchys dighlogomethong &
of %A LAY ﬁqe‘h%ﬂ?ﬁ% -tohRn @R EroRFRAR TR tThetr tion can be carried out at

parrraceutlc ccepta e ctarrier includes wat
rodin rtetrhpmaturm amiathemrmdwtrbmrbermaﬂa&d fitolnethe resctipn mxuim‘iusang
hod .of LCE?UCi ng cytoki ne biosynthesis in an animal.
Cowtlﬂ%aclﬁ%?} ?%cl udes admini stering an effective anmunt

of  (PrdfbrabB/, 11 RANARLR sRp (EVSHT&dcBoh BERERE T isYarrtd out by

phar maceut’i cal conposition containing an effective
copubrining aromogiun) hydrogidsginvacma,mr ahy‘dimamtabhanuoatmgt agettiested

o 4 R S BB 685 5 AN s

mdiRi 96kt 43¢ lddles alasimlr@k §tnﬁkﬂuﬁgcc§1tdlﬁﬁﬁg anewbi A&dHoY. The resulting
effective amount of (11), or a solvate or g%[rate
Q

mixfes easfthempe aorphlaﬁdrmté@maaéwl&mﬁbh@dp it pr (GristhydpropyD)-
1H- Iﬁ%&%ﬁ ? cﬁﬁ %}ﬂ%p%fthﬁfc%ﬁ %ﬁaérﬁg% ﬁlnt Jin?xt\.u‘el })11F eﬁc’ g(lrﬁ/t%need with an
aqedve ﬂhm Mhe,aqhibdis\bakeis pidfer@Blyam aqueous alkali metal hydroxide, such as
sodium hydroxide or potassium hydroxide. Alternatively, an aqueous solution of
potassium carbonate or sodium carbonate may be used. The reaction can be conveniently
carried out by adding ammonium hydroxide or an alcoholic ammonia solution to a
solution of 1-(2-methylpropyl)-5-oxido-1H-imidazo[4,5-c][1,5]naphthyridine in methanol,
ethanol, or isopropanol and then adding benzenesulfonyl chloride or p-toluenesulfonyl
chloride. The reaction can be carried out at room temperature. Aqueous sodium
hydroxide can then be added, and the product can be isolated using conventional

techniques. Typically the product precipitates under the reaction conditions and can be

separated from the reaction mixture by conventional methods.
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conprises human papilloma virus |located in the cervix.
I n anot her enbodi nent, there isprovided a nethod of
WO e@al73ege a neopl astic disease in an ani nal . TPET/I8100D0H7067
i ncludes adm nistering a therapeutically effective
amount of (I11), or a solvate or hydrate thereof, or a
phar maceuti cal conposition containing a
therapeutically effective amount of (Il1) or a solvate
or hydrate thereof, to the animal. In certain
enbodi nents, the neoplastic disease is |located in the
cervix. In another enbodingigmngﬂuare is provided a
nmet hod of treating high risk cervical HPV infection by

appl yig¥e t he cepxixNa,t opi cal orggyl at i on

conmprlisi Shdﬁﬁsglvedl alt @ gZNneq ylpropyl) N7 NH,
-1 50][Il apht hyri dj ne TN NH
met sul f onat e “\QeNI - (2- neth I N

-im dazo[4,5-c] [ 1,5]naphthyri -am ne
et hanesul fonate. Preparation of the Conpounds As|used

herein, the terns "al kyl" and the prefix "al k-" @#e
i nclusive of bowt, straight chain and branched chgin
groups and of lLnc groups. &l SSy othermnse

speci fied, thegselgrbups Nt ai ?qo to 20 carb

atoms. |n sopE ehbldi nents—t Noup
of up to 10 on ons, up tQ nato Ipt
6 carbon atons, up'to 4 carbon ato : Cycll roup

can be nDnocycllc or polycyclic and preferably have
from3 to 10 ring carbon atons. Exenplary cyclic

g;glulgééwg ﬁ}ly EWCJY iﬁ%’oéﬁaﬁ%‘} S- mﬁg&gﬁ%@%ﬁ@@m ethanesulfonate

ord Fﬁ@%éthflﬁ p?l)kmﬁlﬁﬁiazbﬁ 5—5{]‘?1 g]n‘éﬁllltﬁ%dlﬁglr £ﬂ11‘?1fe Iﬁéiﬁanesﬁfonate

i'ned above. The term "al
m@/lh‘élﬁg aaplk/ﬂee)m &ydiate thesef, icambeprepaed bg)camb[ml;lg h-rqz-methylpropyl)

R ST BB R o Ry R TRinir i

meétRarbd fRedadid répedtivwly,and B%aﬁfé@'ﬁhéﬁém%@&ﬁﬁﬁ%oﬁ}ﬁis@s an organic
al cohol containing one to four carbon atons. Exanple

liguigandwtiopdhyhwater, and aliewisg the mn@ﬂs of ﬂ@g’pp{@pg toteact under
suffi cpé‘lllltt $6}Rimon%‘?8 TM Al %leSu:e%rEg t ﬁfeff%rﬁ% ?{51 I? ?ziirﬁy foa 8@/§talhne

reference to ary su

somfdamybu-meafymrapym.1ngaaz@[4 ficg, ssweqﬂl ldirhmaxﬁrﬁe/ be
d or substituted. Exanples o yl groups

tit
CtART B B R -l RApY - -BriSAgaL.5ralioS longithyridia 4 amine
métREREM bonaf ot A B RANG brepdRALMARNE Yo SBRme 11, In steps (1) and (2) of

Scheme 1I, a solution or suspension of the free base of 1-(2-methylpropyl)-1H-
imidazo[4,5-c][1,5]naphthyridin-4-amine is prepared by combining the free base with one
or more organic liquids or a mixture of one or more organic liquids and water. The
resulting solution or suspension may be heated to an elevated temperature, for example,
the reflux temperature of the solvent, before combining it with ethanesulfonic acid or
methanesulfonic acid in step (3). The solution or suspension may also be combined with
the acid at room temperature. Solutions of the acid or the neat compound may be used.
Several organic liquids may be used; these include, for example, a lower alcohol, toluene,
acetone, acetonitrile, methyl acetate, ethyl acetate, isopropyl acetate, isobutyl acetate, and

tetrahydrofuran (THF). Other examples of organic liquids that may be used include
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may be present on the aryl group include alkyl,
al koxy, hal oal kyl, hal oal koxy, hal ogen, nitro,
wogasox3939 cyano, aryl, aryloxy, and aryl al kyl ereDx§2005/047067
| -(2-Met hyl propyl)-I/i-imdazo[4,5-c][],5]naphthyridin
-4-am ne can be prepared according to the route shown
in Schenme | . Steps (1) through (6) of reaction Schene
heptage,fpré-butin meélwl@mer d%éfodlmeﬂg'lﬁ)unamgler(%h@)d$ mketkylr2-bed

SR A T A A
of blﬁﬂsewgahfd: lﬁlﬁlﬁm Iﬁ@ aled begﬁiéﬁmUsEful mixtures of or5gamc liquids include

5-oxido-1/f-imdazo
m‘é}‘{f?s Wf %l dz eyl methi etbereigoprop \i-Hetanol, THF,
d”%;}ﬁj‘%‘ﬁ“%?{ﬁg e’ﬂﬁ@ Qé[ééate %t ﬁe%egzn?%‘wr% of éﬁ”t“bH(}’(B WQ}}’I Fﬂ)gr and a lower
alabol, {Fﬁﬂ dmhh)froﬂletllﬁtaajeﬂiy’thm@)drlolﬁeneoiﬂlﬂﬁrds of isopropanol and

L£ 5] naphthyrldlne(ﬁy conversion to an
d“‘é%‘i“@’fne teaﬁfi e qrigluens nestEs ofi2chitanel anlad:( A& ng
T ARyt e hes O T G o e ot Bt or
tolpénen diciromethirarmsiidtliyd rayétaiehdhohlgflﬁnethﬁnepltnd toluene; a?d ethyl

hl d t am nating agents
e Qe GRE o e 4t KGR FTEFRHONI My Baas Fdeid or organic
lightor mBx@ePUSefuPRHo @ AFBNHE &3l iy BY Eg‘nﬂﬁleé‘ Wﬁr{hg Biganic liquid or

car bonat e, anmmoni um bi car bonat €
Oraﬁlﬁ@slm*ﬂai Jéllxttﬂh?emleé@: 1¥odn 16%nv/pévalame ipextemit Pm{erabﬂgh thg amount

of a)a’{égﬂiaV[&‘ rnge)é;)? ? /qtst(()) ()]%‘Vsyvr tl\flﬁrﬁlpaqgrgtaly, the amount of water is 1%
to 8%5x¢ ]t nﬁisﬂ@féfﬁrﬁmy 161 0e3% R/AR 191 J‘ 8hhBeRUINERLIISHE Brodfic

dlchloronethane or chl orof orm and then addi'ng |
solverss laredy gprigiup teHl% WIVd‘eYatefFH%refeanbmcamcr 1tsed cuastepse(d)

d r oduygct
e N -
alcnidlhadsopréisydakionbl. yThetdngoune aflﬁ/at@f‘thlaf‘c&lt&&oﬁﬁﬁnéi’{f with the organic

act i n Schene I ds carried out by conbi ning ammoni um
hq\’@ %Pebe AFAFRdAD (s of e wEalerts(ingls/raolghwithrespgot to the

o] 5- oxi d
am_@?x?cn'?)tf ég@gst%@cgyl?i%{b‘r{rﬁﬁ’fitlﬁhdaﬁ% Snailpg nqn}ﬂgzrl&fl A I‘lﬁ,&)&‘ﬁd)ﬁ?ﬁ
present, hPﬁerabllyot&he larrm)lunodsfoifatetrprasem tnot Rscthiah alequﬂ/@leﬁts (mole/mole)
sul ti ng xture can th
wit et B4R et O SRRy D el sl naphthyridin.d-

amirrlefnﬁdéggol‘%f&gﬁl% ykd 15(]) }r?é)éeﬁtort; V&;ateé are szesaer%I goer every 1 mole )?tf 4:@

methiyinsepyils thmdazo[ﬂoi-n]{di 5\]maphthazndme|4}amu& F\gsa préTBﬁably, 2to5
s al kal

moﬂeg gv fea graespgﬁs@?}t &% %Qéerry%mlé’ o? P (S%eth l’fpropyl) 1H—1m1dazo[4 5-

c](1,5]naphthyridin-4-amine. The heating of the solution or suspension prepared in step

(3) may be carried out for a few minutes, more than 15 minutes, more than an hour, more
than four hours, or more than 24 hours, for example, up to the limit of when the salt begins
to decompose.

In steps (4a) and (4b) of Scheme II, the hot solution of the salt is cooled to form a
precipitate. The cooling in steps (4a) and (4b) may be carried out to room temperature or
below room temperature in the range of -20 °C to 25 °C. Steps (4a) and (4b) differ in the

rate of cooling that is used. In step (4b), a slow cooling rate is used. A slow rate may be
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sodi um hydr oxi de or potassi um hydr oxi de.
Al ternatively, an aqueous sol ution of potassium

W@ 2006073®8%® or sodi um carbonate may be used. ThBCT/US2005/047067
reacti on can be conveniently carried out by adding
amoni um hydr oxi de or an al coholic amonia solution to
a solution of

ledsthadr IRt /Mihiae ORvieiably B4 e thah 1 POIsiage| Mérepldtbrablynasldw rate

thyridine in methanol, ethanol, or isopropanol an
is {eﬁ%ﬂlaa@dﬁn & /mewice et refatablys Hieay Breinghe range of 0.1 °C/minute to 0.5

°Cl’m1n'i193 1?\%' %&Q ¥ m%hlgeoés' 106 as-m% f?l‘fﬁdté) MG s?f) (%% a fast cooling

nper at ure. UGOUS SO

rahyﬂusmxll dxefasamohhg rat@mag%%ﬂaraalﬁdzéd‘lﬁy Pravshhet is eallict] when a
g conv t echni ques,

d | |1 h
Hﬁfl i Q?%IG # 100 )le SPERSESIPR %%??féﬁ?? eﬁ\{@tvsdﬁlf

steglgglv oS & ?t{n?ﬁe?&rg g’?@g@%@% Q?Q%t E?&lﬂ@eﬁﬁ:q greg’éér l‘sap|2 °C/minute;

and inmirel amcﬁ@rébls-lti,ls [gheakdr rilagmivt Y6/ miinlite- Bethe peeparation of 1-(2-

iy SRR Dry BB L opehibdinad-aspine cpReHORYE il % 0 15%
(VA WA AR tpm%iyll‘ 6B lok ANAE PreseAC 1%k [&sﬁw%%dﬂ@é 8f Whter for every

hy drate hereof, can be prepared by conbi ni ng
m(ple pﬁlf@{mgthﬁp@py])glﬂ-lmldazom 5-c][1,5]naphthyridin-4-amine present a slow

cobling; i SRkt FhirthARECiaiatints Satiihd 7 Ehkipy, More

préfe@BBE itiiy & the rai3d o 092V hBiute 10IES €T /Mikide. carrier
conprises an organic liquid and optionally water, and

al | &wﬁrgn@qh@ rfpm@masor@fﬂplta’q@anmmssxbl@ as wronlsklast unghatiérod by one
skié,fé 1) ﬁ{egﬁ?tt ﬁ%ﬁeg nte{hgg?s inc ar 1 ]‘.ror 2% pclg el%{r% %uf’ggangg}elr 8rgamc liquid

in fabidkBthe lsal( 2+ pﬁeﬂjﬂ yd)lnblepvbi cytample tert-butyl methyl ether can be combined
5] nap ht'r%ﬂol din-4-amn

w@( %n%fﬁaz i Qﬁh%aé 1gﬁeetpm(ag].e Hipnphk dishl oyomethane or THF, wherein any
of ;cr}%e?% 9@6@&# rga}?’:&c{nltalé 24 AR LS ﬁdl&' df- véat&rf'gp@very mgle of salt. The salt

anesu ate are typically prepared accor
sol8tihe mexylte.adted ®trepeuiyl metingd eftie), arfrerbohgimettyl e’dher can be added

| ut or, on of the free base o
slqvﬁy g»r Iﬂ&?lﬁm 51%,2{}& 1u|t1pn %referably, fert-butyl metLyl ether is added slowly

to tH¥ sdRZOhufioR 1t a3 B@PRYAY i di n-4-amine is prepared by
conmbining the free base with one or nore organic

| i quih disp §fa)ar Ko} ofi Sehepie Bibe precimiatedonl ansepatatedfrals the

d.water. .Th | t t e .
sufbifstly Phoal S atuls PENRR RHAGE, B sPieE PR s dctanting
thd Bddi@aré RAGH ﬂ)tdﬂe%kﬁfedthli‘ theS@i. IR Rtep (58 &fs%h&ﬁe’@ﬂ ah Bditibnal

wi t h et hanesul fonic acid or nethanesul fonic acid in

ligyiddp addpd. to Tiresuspangiondefase theussparatiooof stepy(Gh). theb@:ldmonal liquid
o HILBET M B by FROTHAIRE Bh S a5 B 84R08n o

the reaction flask. The additional liquid may be an ether, for example, zert-butyl methyl

ether. The additional liquid may also be acetone, THF, 1,2-dimethoxyethane,
diethoxymethane, methyl acetate, ethyl acetate, isopropyl acetate, isobutyl acetate,
heptanes, toluene, and/or xylenes.

In step (6a) or (7) the separated solid is washed and dried. Washing the solid is
usually carried out using one or more organic liquids or a mixture of an one or more

organic liquids and water. The same liquids described in steps (1) and (2) or step (5b)
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Several organic |iquids may be used; these include,
for exanple, a | ower al cohol, toluene, acetone,
waec@honisyi |l e, nethyl acetate, ethyl acetate, PEDPSWPYD47067
acetate, isobutyl acetate, and tetrahydrofuran (THF).
O her exanples of organic liquids that may be used
i ncl udeheptane, t t-butyl nethyl ether,
ma})\/bd Wedi Meyinglif %ﬁ@ﬁ)@e(%y bd cami‘édwdt-b& heating, by placing the solid
yrrolidinone (N\NP), dichloronethane, and xylene,
un@P&W@@, brBsing R lgVaefynerhease pr sasplingfons fasseofo rligamgéhe drying

e e T

at inasﬂwpamalhacuummoupmnn lthe ranmmm 10* Fadeals (Pa)to 1 x 10 Pais
| uene; m xtu

0 t hane, eth cet at e,
Dt "E G PRRERHOR Obt HET DY D ARG Hnaphthyridin-
MM@%%ﬂm%d¥ b pRE W@
|§%prop nol aﬁgrgM ﬁ|6§§ﬁ ?ﬁgﬁg t hy gggg%g%g{ﬁgfm@£0f2
X t(blP[gaqé x )P[auwtegemperatutﬂmahm]tang@df I, to 55 °C, more preferably, 40
ch gﬁ ronet hane, or toluene; mxtures of THF and
P ¢HI or onet hane, et hyl acetate, or toluene;

di chbmeopetdasteronprépiny]- ?ﬁﬁﬂ@‘lﬁopﬁb-qw f?ﬁl@é‘fbt[m ane and

t ol uene;” and ethy Fﬁ%cetate and "t'ol uene. er can

c][dpi]n@iﬂmrgdlmé a@:mrm Eihaaeswiferate smsl b(l;mﬂlwlpmgﬂbdfbnnldaz0[4 5-

nlxtu wat er. t ha
eI PPl T bt e BBt (BR ey rG Ghp S tereon,
pabticyliiry ifricisistelEnd foemyste dédribed kbHe BXNANPOESBRIGRS cent ) .
Preferably, the anmount of water that is conbined is 1%
to 10% v/v. More preferably, the anmobunt of water is 1%
to 5% v/v, and nost preferably 1%to 3% v/v. Mny
commercially avail abl e organi c sol vents al ready
contain up to 1% v/v water. Preferably, the carrier
used in steps (1) through (3) of Schene Il is 2%v/v
water in ethyl acetate, 2% v/v water in isopropyl
al cohol, or isopropyl alcohol. The anobunt of water
that can be conbined with the organic liquid may al so
be neasured in terns of equivalents (nole/nole) with
respect to the anount of |-(2-nethyl propyl)-I
H i m dazo[ 4, 5-c] [, 5] napht hyri di n-4-am ne free base
present. Preferably, the anmount of water present is
not | ess than 2 equivalents (nole/nole) with respect
to the anount of
| -(2-met hyl propyl)-I1//-im dazo[4,5-c][I|, 5] naphthyridin
-4- amne. Mrre preferably, 2 to 10 noles of water are
present for every nole of |-(2- methyl propyl)-I
-im dazo[ 4, 5-c][|, 5] napht hyri di n-4-am ne. Most
preferably, 2 to 5 noles of water are present for
every nole of |-(2-nethylpropyl)-I -imdazo[4, 5-
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c][!, 5] napht hyridi n-4-am ne. The heating of the
sol ution or suspension prepared in step (3) may be
w@aroeioexe3out for a few mnutes, nore than 15 nP@IIUBRNS/047067
nore than an hour, nore than four hours, or nore than
24 hours, for exanple, up to the limt of when the
salt begins to deconpose. In steps (4a) and (4b) of
Scheme Il, the hot sol uti @hehellne salt is cooled to
forma precipitate. The cooling in_steps (4a) and (4b)
may be carried¢gut |[to room|tepperat urg bel ow room
t eNPededbddr € |ni1t?>he e gbl%je _-gg_oc br&usﬁﬁl . Steps
(4a) and (4b "Efer t he optataly of domlbeseg that is
used—tms Q?;%ﬁ —a-stow coBfli ng Tareis—used. A

sl ow rate may beIessthanZOC/mngg \@Fhalylt
is less than 1 C mnute. Mre pref af,f,m Wrate
is less than 0.75 C/ m nute. Most pr G&Eig/heaﬂt may be

in the range of 0.1 G mnutecdp Q-5 (‘/m Ut &g | n—sore
cpses it 1y e as | qy as 0. by G worsbitien || Quckken (4,
a f oqli BudoSnslds €0~ 6 T jas buspspsidni n'g_r’a’te SuEpgnsion
be charactleri ¥8d by aﬁ)&rate t K% s deati eved“Ghen a
smal T, vol'une (les 0O nmL) of solutron or

suspensi on qek | owed ft@dcool while standi ng at r@piniter
t enpeyr at d ref er 5B Yiquda fast cooling rate is

gr eat & n(GtQ m nut¥e; and nore preferably it s
greatier’ than 4 C/minute. For the preparation of || {2zt
met hy|l propyl ) -1 Salt_ solid salt
-i m dazo[ 4, 5-c] [, 5?&’?&‘;9?1% ri di n-4-am ne

et hanesul fonate i T—19%to—15% (v/v) water/isopropyl

a cchu! of in the presence of at |east two noles @F)lwaSh’dW
vat e every nole of |-(2-nethyl propyl)-I

- | rgoﬁg@gtoH 5-c] [, 5] napht hyri di n-4-am ne present| a .
slow coolijng rate is preferred. Preferably, the dried

cooling rate is less than 2 C mnute. Mre preferéﬁp§§t
it isin the range of 0.1 Cmnute to 0.5 C/ m nute:
O her nmethods of formng a precipitate are possible as
woul d be understood by one skilled in the art. These
met hods i nclude, for exanple, introducing another
organic liquid in which the salt is poorly soluble..
For exanple, t rt-butyl nethyl ether can be conbi ned
with a solution of the salt in acetonitrile,

Pharrhateatie] Codipobitionoael BigicabAclitlty wherein any of
these solutions may contain at | east two noles of

wat emappgcertical gomppsitions of ghe inverfioncapiainsg therapspticaly effgctive

ﬂegf% 'fﬂg{ht}’atgg%)g 1 wlbﬂzoflﬁ 5‘% kaj‘ﬁap%lg&tQ]ﬁ g*mﬁget hyl

etlmnhsnifonate oPi Qﬂenethjflpropiyblﬁ ltH-hmtdylto [4}51:—&]{/] 5 latiptehyridin-ddaeitie

s| owl . . . I .
metLanes&/lfonate (including a hydrate or solvate thereof) in combination with a

pharmaceutically acceptable carrier. Certain pharmaceutical compositions may contain 1-
(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate or 1-(2-
methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine methanesulfonate (including
a hydrate or solvate thereof) in crystalline form.

1-(2-Methylpropyl)-1 H-imidazo[4,5-c][1,5 naphthyridin-4-amine ethanesulfonate
or 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine methanesulfonate can

be administered as the single therapeutic agent in the treatment regimen, or it may be
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to the salt solution to forma precipitate. In step

(5a) or (5c) of Schene Il, the precipitated salt is
waepaizioed from t he suspension. Usual ly, this PGI/US2005/047067

carried out by filtration, but other nethods, such as

decanting the liquid, are known to one skilled in the

art. In step (5b) of Schene Il, an additional |iquid
adingnisigbddn tombinetisnu st vat anothef arveitlt bthersefias agdnty) imfuding

ep .(.6b). The additi.gnal |jquid be used to help
a3 8p i O Dame i e iRl el dsgroii
Fﬂm essd the reaction flask. The additiona
be iqui %1%%30%&%’ égt her, for exanple, er -butyl methyl

et hdalts fheludingihyilntesland isolviatsnefithainyentiom lmve besreshoWidRo induce
o A e RS R L S o
fortte élawe Thesleb@tandidne 1ok theVda80 8% ustil 8¢ i%ﬁn&l@at)egﬂ{nﬁée fodifiers

the separated solid is washed and dried. Washin e
thag gan modslatesthaimpusarespense dus nuwberpictheront waysercoderany them

{ O 16t organi c |iquids
us%ﬂﬁgfﬁl}ggg?&ﬁﬁ@%a‘%&y%fﬁ%ﬁ%gs2: [ gg;lei n steps (1) and
(2) (yoldhespyldse pradyictich tapde iddukedBy ihe agh@RsteRdh Rlsalts of the

. (7). may be carried out by heating, by placing the
mV(§8?1%| g%/n?af’élry ipeludeinterfsyjonrai(HEN-2) andfor fomor nmrosglg &storer (TNF-a)

i i ) ' t i st.ep, heatjn
o SASLERLAOSARREC(T). R IRGLIR0 2R RERMLS: by
of theyinvaptios irecdudel TEN-@ UEN EHo gl HI-1 206, 68510 alldrmt IF% ahctl u&?ﬂ@tmof other
o AP LR BAE e s e kb s roucion

and tunfor B8l %Yév?th%)ﬂ(ﬁlfg kel s'a.ltgjugégﬁlqlQhesﬁga]tﬁlgnt%qugrgréigé/arsésdénﬁ

- 4-am ne et hanesulfonate, ying 1s prefer
neqpiasticagseases. Awdadingly dwlinmertiontphevidesmgeethbd 3f dodiidg Ratokine
.10 x 105 Pa at a tenperature.in the range of 35 0C
bioh ettt tadhop B AR e b B B Aot @ sali or
coRpOHRSEESthE BfveRi GPRthd Snihral. 2THEAIMMLPHLIRYLD tHe salt or composition is
-1 mdazo[4,5- c][!|,5]naphthyridin-4-am ne
adrainigiered forfindizetion ahdytokine biosynthesis may have a disease as described infra,

| - (2-yethyharopyl ) -1 /f-im dazo[ 4, 5- S
for e T BRSTY 5F Lnaelatticc SRt and admindapion of the salt may
profvidechetdpaigichedmadn®s AGErns AV IR BS sdlNREP8E hdmBdits W fkla¥imal
in crystalline form are described in the EXAMPLES

Prigfdpdhe Gimehtoqpiringthe disease sadhat pdminutation ofitherselé npggeovide a
propRylabiftréhtREnS USPENSI on

In addition to the ability to induce the production of cytokines, salts of the

invention can affect other aspects of the innate immune response. For example, natural
killer cell activity may be stimulated, an effect that may be due to cytokine induction. The
salts may also activate macrophages, which in turn stimulate secretion of nitric oxide and
the production of additional cytokines. Further, the salts may cause proliferation and
differentiation of B-lymphocytes.

Salts of the invention can also have an effect on the acquired immune response.
For example, the production of the T helper type 1 (Ty1) cytokine IFN-y may be induced
indirectly and the production of the T helper type 2 (Ty2) cytokines IL-4, IL-5, and IL-13

may be inhibited upon administration of the salts.
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conbi ne optionally of free base with liquid heat
conbine with (3) ethanesul fonic acid or

woreaoaarssul f oni ¢ acid and heat cool cool filtePCEHUSMIY047067

Hot solution quickly separated Salt Salt or suspension
solid salt Suspension (5c) Suspension (4b) of salt
(4a) add (5a) filter (5b) liquid separated Salt solid

sal twhethgefos besphyBajs dﬂ/ﬂﬁelﬂdpé[lﬁc geatednsef d dissat,landfwWiRther for
solid salt Pharnmaceuti cal ositions, and Bi ol oqi cal

effgeing/inpgte pg aﬁw@éamwtyabﬁﬁ@ngw GOBRROSHIONIAZY berﬁﬂé?ifl}SB‘FPd alone
or 919 %‘«%ﬁblﬂ?@mf Beh %H? ut 1116%.' :%ci(hvg gézlgféld é?s eﬁq? “fgf )gag'?ﬂl%yarva cine
adjuﬂ.'aatm Whenaadimmmbd ofiiatoched bomp()ﬁbnmsﬂmdahranﬁ yiher bomponent or

- dazol 4, 5- ht d
Cowlégﬁaﬁégwbs ﬁa%ﬂé‘glﬁtfﬂi?g%sggﬁeﬁ@ bt eabu 1’3%1613%41%&’@“0}1 asina
soliRhe8 thgdtRer R RR Lk Ny ith Bllib éhother such as (a) covalently linked or (b)

non-covalently associated, e.g., in a colloidal suspension.

Conditions for which IRMs identified herein may be used as treatments include,
but are not limited to:

(a) viral diseases such as, for example, diseases resulting from infection by an
adenovirus, a herpesvirus (e.g., HSV-I, HSV-II, CMV, or VZV), a poxvirus (e.g., an
orthopoxvirus such as variola or vaccinia, or molluscum contagiosum), a picornavirus
(e.g., thinovirus or enterovirus), an orthomyxovirus (e.g., influenzavirus), a paramyxovirus
(e.g., parainfluenzavirus, mumps virus, measles virus, and respiratory syncytial virus
(RSV)), a coronavirus (e.g., SARS), a papovavirus (e.g., papillomaviruses, such as those
that cause genital warts, common warts, or plantar warts), a hepadnavirus (e.g., hepatitis B
virus), a flavivirus (e.g., hepatitis C virus or Dengue virus), or a retrovirus (e.g., a
lentivirus such as HIV);

(b) bacterial diseases such as, for example, diseases resulting from infection by
bacteria of, for example, the genus Escherichia, Enterobacter, Salmonella, Staphylococcus,
Shigella, Listeria, Aerobacter, Helicobacter, Klebsiella, Proteus, Pseudomonas,
Streptococcus, Chlamydia, Mycoplasma, Pneumococcus, Neisseria, Clostridium, Bacillus,
Corynebacterium, Mycobacterium, Campylobacter, Vibrio, Serratia, Providencia,
Chromobacterium, Brucella, Yersinia, Haemophilus, or Bordetella;

(c) other infectious diseases, such as fungal diseases including but not limited to
candidiasis, aspergillosis, histoplasmosis, cryptococcal meningitis, or parasitic diseases
including but not limited to malaria, pneumocystis carnii pneumonia, leishmaniasis,
cryptosporidiosis, toxoplasmosis, and trypanosome infection;

(d) neoplastic diseases, such as intraepithelial neoplasias, cervical dysplasia,
actinic keratosis, basal cell carcinoma, squamous cell carcinoma, renal cell carcinoma,

Kaposi’s sarcoma, melanoma, leukemias including but not limited to myelogeous
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pharmaceutically acceptable carrier. Certain
phar maceuti cal conpositions may contain 1-
W@ 2000073999 propyl )-1i 7-i m dazo[ 4, 5-c] [ |, 5] napht PgT/U82005/d47067
-am ne et hanesul fonate or |-(2-
met hyl propyl )-1/f-im dazo[ 4, 5-c] [I, 5] napht hyri di n- 4-am
i ne net hanesul fonate (including a hydrate or solvate
leukizeri®e @hl)ommlyﬁrpjnsd:ﬁicl lemi&nilm,rrﬁultlﬂ:}e(lﬁydimmyiomﬁﬁod/glﬁn s lymphoma,

cugln%g%emé maif m&r Brce lgl'wgﬁ%g,)é;ll éq%; é?lﬁfnuﬂemla and other cancers;
| m(g)alz}g-{lln];éla&h étogllﬁ'?ﬁs%%e@}’s{dcﬂ b@at%gf’ér&eﬂﬁat tis or.ecz ma,

nmet hanesul fonate c be adm ni stered as e sing
eoslhep}abamsmmaaglng,laﬁetgncer}nmaatané immenyis spmdrome; | t may

ggumsteredlnc nblnat W t ho anot her W t 1
ot hédP) CHEPIR YIRS dISCATe apﬁ sgﬂ:alin{q blnléq ery sus et ddntia

thlroﬁﬁﬁeﬁﬁseﬂﬁa%m@!esscl@mls \idealdSlup@ hloBed hedia; and
ant i bodi es, proteins, peptides, ollgonucleotldes etc.

Sal t(8) lew@mmswgath@/ wiithtveindnepadisiuoh 8% §9>r efanple inhibition of keloid
ent | n..sho o._jnduce duct |
T Bl TS P Rt R e b SN bR R Bt o
wéuddine tests set forth bel ow These results indicate
that the salts are useful as imune response nodifiers

t hatA%t#PIWHMLﬂnaM’ItShlé of theurrschidB o may ke yrafbas a gpecine
ad vfa{étei@g{ﬂéle eii‘f’;@éérgpn%tl‘r’ f»é 2y &E@eﬁ‘aﬁ&;nes m#kﬂ{e% Fa‘i‘%di@/&% cell

métiytedimmaiiessbrsy, stuble agydod exiamipteativeniraif ba:aértas cﬁfpatdsam
. I nvention general, lb% i nclude interferon-a (I

ImEREOEENSE WAEH VAR 4t§rrlpaé%Yedapl(ompalaprgé§l%ﬁ¢m§é fungal, or
dis
b ARl B RIS ) sol U R BRI 8B des, proteins:
glyooptateles; [peptides; delfala vatdinds; DNA 6accirics | Bt ogbuslvacdfes;
and .a variety of other .cytokines. Anpn ther e ct s,
regiaignt et R 25K B SR Rt . O Sgme B Gy pholera,
pl@g‘ﬁgat?ﬂnlgirz? &?hﬂm@)& tltl@khéiﬁtlflpé SflutS,aus shitherdA B, he

tre viral di seases and neopl asti c di seases. .
paredefbredza gblio, rabies,imeasles rowmps, svbhedie syedlomefererd tetdnus, diphtheria,

hel OB B eRb R Rk 3P Bt Reoc TNl 3het?
ad€m§ l FI]\D féhibkeﬁ Péx, icuRidghRRirh€) deheueafiling leukéfea, %Wl’ﬁﬁhgue
the salt or conposition is adm nist ered fo

Hde@ﬂuPwaV@f heg/ehsiteraclaprussy ArdepbalBismigspiriory san@brt@éa@@s
ro‘%%lrgﬁe § sé 191% I\)érgga, g%llogv%‘éve?dﬁ’ﬁﬁ : 2{1&11&%# é;ﬁlsegls&f ﬁghc’essa of‘th}c;
1n‘{21=l’nm5h dﬁclﬁﬂhﬁg apeed] iferniul @ingeiireofAnbe bo 8tddvs ladjuvhiie irs édrfjunction
be adm njstered_to the ani mal
w1th intramuscular, intradermal, subcutaneous, mucosal (e.g., nasal or vaginal) or any
other vaccination delivery. For example, topical formulations of the salts of the invention
may be used for dermal vaccination or mucosal vaccination nasally or vaginally in
combination with an HPV vaccine (such as GARDASIL and CERVARIX).
Certain IRM salts of the present invention may be particularly helpful in
individuals having compromised immune function. For example, certain salts may be
used for treating the opportunistic infections and tumors that occur after suppression of

cell mediated immunity in, for example, transplant patients, cancer patients and HIV

patients.
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prior to the animal acquiring the disease so that

adm nistration of the salt may provide a prophylactic
wWoe@anm®se . In addition to the ability to i nduP€T/UR®05/047067

production of cytokines, salts of the invention can

af fect other aspects of the innate imune response.

For exanple, natural killer cell activity may be

st i ribuated,or atoredf ﬁetabweedlsm@s drayphsef tlﬁsemé,(ﬂﬁ" eeample, a viral

i nduction. The salts al sq .acti vat phages, .
disgRsecH aneoplastie Ypqanumay eér@eteétm B aRMahin Irqee ﬂ%fi?%éﬁ%t‘ﬁ’ég the
dlsrelé]%t) BY Qe LS 1R aﬂm% | rfo¥h t of 854106 the h{i)%ntlon to

S nmy cause pro fer at on an | f er entl ati on of

theBadignado i pyttieslar G Qfsth@ IRM]*Balts nf/‘ehn inventicm i -@-sethithwepyd)a 1 H-

imgeS oﬁiﬂbﬁfn&nﬁﬁ?f% Dt Henis of et DI L

1ml(ﬁ15b|$ 515?[1 {31&?19'19&@1—4 ﬁﬂirfe%éthéhe@tﬁl@oﬂaﬁe1&%93&'&&69(‘01(31%21565 of

d2 cytokines IL-4, IL-5, and
the ¢ervig, sneh abél mifemtlpe@n pmermni nvioplesias.i Kris balieverthat certam so-

ool 1B PRELEY loflpelsBRREHEY B} 44 PR ek ep Gt T Bbnicions

an@ &ty 16RCkoi cBFidH] tahcet. MBorEll dtioRk afDERAIIséS T aNBYmPEunds of the
adm ni stered al one or  in_conbination with one or nore

inveatipy arechisplensd it eopgBding US enplisstéaantB69% 1¢acci ne
adJ Lﬁ/ @fﬁf alsc}/‘ﬁee&ncﬁgs%&a t?l f&lg gal@ &elgcr%eﬁ%rere%? Hﬁg & %g‘d in the

and o onén

coﬁlﬁtﬁaﬁbﬁh&ih&iﬁy&&ﬁﬁéﬁcbf&ither drﬁgﬂri@l&feviwi Fmampliaeeémbmatlons
such as in a solution; or together and associated wth
mayrke mpds Wik 2y Rthenantivirpl rAPEFaIcer Jrugi anceeWeH kpgym in the art,

1nd'fﬁ’&ln%91\{tﬂ$o%fgsl éheg-ﬁ)t%l Oéﬂfé'ﬁﬁgs dfr tl}rﬁi/gﬂr&%e rtllﬁi?n? gerapeutics, as

Suspensi on
wellleaseshomuoalylatines L is el ablation e:aycrthesralsy, iand burgiral dnelisiar. elnrtodatment of

t to; [. di f | e,
Y Suihg ' s b e iy PRt TR G AhsendUr Duflegt the
pralBhRETUbEdRe bBvAious HPW bubti¥4 k., ieMVDighe &%}91 efther to

poxvirus (e.g., an orthopoXvirus such as variola or
deteawiiervikethe treatoient sognessaytaade detemyine vhpiheotreptmientuss been

NoVvi rus.or. ent er.ovi rus), an orthomyxovirus
eff%%m% dt r?dr?r‘ﬂn@eoﬁf W?%’é,l)gnﬁe Vipar anyxovirus (e.g.,
par a\lﬂérhé'lﬁﬁ o8y |Sﬁ1U§ffedﬁN’€W§ induEd! 0Hﬁ@§io§§‘htﬂés[§i§ an afdunt
respiratory syncytial virus (RSV)), a coronavirus

suff'@leglt to cgpus@pne er 1peis oo R vy neassuCk agmoneeiiis, mesmephages.edendritic cells
and %-cella% pro%uce an amount of one or more cytokines such as, for example, IFN-a.,
TNF-a, IL-1, IL-6, IL-10 and IL-12 that is increased over a background level of such
cytokines. The precise amount will vary according to factors known in the art but is
expected to be a dose of about 100 nanograms per kilograms (ng/kg) to about 50
milligrams per kilogram (mg/kg), preferably about 10 micrograms per kilogram (ug/kg) to
about 5 mg/kg. The invention also provides a method of treating a viral infection in an
animal and a method of treating a neoplastic disease in an animal comprising
administering an effective amount of a salt or composition of the invention to the animal.
An amount effective to treat or inhibit a viral infection is an amount that will cause a
reduction in one or more of the manifestations of viral infection, such as viral lesions, viral

load, rate of virus production, and mortality as compared to untreated control animals,
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t hat cause genital warts, common warts, or plantar
warts), a hepadnavirus (e.g., hepatitis B virus), a

WO b@wioviosus (e.g., hepatitis C virus or DengueP@i/U8R)5/047067
or aretrovirus (e.g., a lentivirus such as HV); (b)
bacterial diseases such as, for exanple, diseases
resulting frominfection by bacteria of, for exanple,

Theelpeeqjeeransouins ttae isi etfective fontwhabmohert wiBakhmpaebiding to factors
St aphyl ococcus, Shigel]a, Listeria, Aergbacter,

kgl LS G RinSel 8 P detecnt patt 160 adhgte gt S0 meke

pretbla8RLHRAE £ C:th/k?ﬂ) oA B%Eg/ﬁ/%/.c BRI of2 a{]%ﬁrg?fégﬁ%%’treat a

0S acr |

Nei sseri a, ridium us, Corynebacterium

nepplegisaconditionny arCampyit dlipd st B causviaredustiofén tumtdraize or in the

Provi denci .Chronohact eri u Brucel |l a, Yersinia, )
BRG0P ey BEREIcr s Ayt BUhaRY PRyt gt Gctors Known in
theldrs BaS € Sxpestedhio 8 afddnostd ab@hﬁgﬂﬁ%ﬁké fcdbedi SUmBHL . PR¥erably about

limted to candidiasis, aspergillosis, histoplashosis,
10¢420kt toebewtal megiksi ngi tis, or parasitic diseases

including but not limted to malaria, Pneunocystis

carnii pneunoni a, |eishmaniasis, cryptosporidiosis,
Tettdethbdsnosi s, and trypanosone infection; (d)

neopl asti c di seases, .such as_intraepithelial

neopl asi as, cervi andﬁféﬂ}aglfg,admgmlﬁﬁker at osi s,

bas j , - rci

cor frefEfiin SRR v VTR B R 19 iR e by use
of b Pailipdi(PYNalyticaloNaticlyiM Al vérdcandeffiapraissdr ce0ppBi K, radiation, and

chroni ¢ | ynphocytic | eukema, nultiple nyel oma,

1

|
ProRgRIQISHERPrOLTeRSHy 106 he scattaredeadimsion- d&p Hiffrgetpmeten s fitted with
- - : ' | eukeni
B doH RSN A0 Y By LG PO B b

maabolpomatker Mht istmpleorasend Rddn agagitd ahat il apdied 8Ra dry powder
al l er i¥}< allergic 213; njtis, and Omen's syndrone; (f)
to g gp Sripkesny saveiendioldes serapased of sl sy siHiqpart plie survey scan
t , ' : t ' | ti e
oS YAAEIBLRTYS 1 SSEPLADoS TRONIEE R B cond ave

tinthl SSagegnatsaceaings oMl kV\aad 08 niL paid erfiplohedSAndldis of resulting
nhi bition of keloid formati on and ot her

PO%%@@MI% pla R apeomgplishechbanss afdadpowvisesionet  Nlafgtials Data Inc.,
LU S R ol v, e
adjuvant for use in conjunction with any material that
raises s%iié ré?arte h%"ﬁ&&ém %/?gg/ngtric ﬁgslolnance (NMR) Spectroscopy
Solid State *C NMR spectra were obtained on a Varian 400 MHz wide-bore
INOVA spectrometer using a variable amplitude cross-polarization pulse sequence. The
chemical shifts were referenced to tetramethylsilane using hexamethyl benzene as an
external standard. Due to the experimental conditions (magic angle alignment and lock

signal drift), the chemical shifts may vary in the range of +/- 0.3 ppm.

Thermal Analysis
Differential Scanning Calorimetric (DSC) analysis and Thermogravimetric
Analysis (TGA) were performed using TA Instruments MDSC Q1000 and TGA 2950,

respectively. The DSC instrument was calibrated using indium and tin standards. The
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medi at ed i nmune response, such as, for exanple, live
viral, bacterial, or parasitic inmmunogens; inactivated
W@ 200alo7398unor - deri ved, protozoal, organi sm derP@BUS2005/047067
fungal, or bacterial inmunogens; toxoids; toxins;
sel f-anti gens; pol ysaccharides; proteins;
gl ycoproteins; peptides; cellular vaccines; DNA
temperaiunesalibeationl caghe T Gameirn@ent wageibimedsing mbﬁélraad alumel
and the like, for_use in connection with, for exanp

standards c Adreating 145t alyle Croypre pad a RTOSER PRege AL SH e&e{mm’% were
apghechﬁ)? fhth§C Gnd 'T@A UP S@ a ﬁ&ﬁﬂeﬂff@%eﬁue%%mplﬁ pan with a

aral nfl uenza, polio, i €5, neas
pigtedl¢ oas hedeao reduet ﬁ‘reuaeasdlrep’rehhmnamhtjn efithphlichydration event.
i nfluenza b, tubercul osis, neningococcal and
pneunococcal vacci nes, adenovirus, H'V, chicken pox,
cyt omegal ovi rus, dengygteriseliiiag Afalam a, fow plague,
HSV-1 and HSV-2, hog chol era, Japariese encephalitis,
res ﬂhewmnyateymsﬁmf witensrptiont veasi peuformedipsing e Vi1 Symmetrical

f
Grgyigie, Ky 2 G B FSC AR G et PR e BiemiPandeo e
safnipRy R expbBM 6@ cERGf adlatdel MRS (RM) 66dititiRtat 99 °® tThe relative
i ntramuscul ar, intradermal, subcutaneous, nucosa

huemdrgy wanexsded pma4in 1% and baglyto éf/hmmvr@e@ma?fﬁ&(m and the weight
e{ %a}(n%'ie%/ at gl{ Ftﬁ%ﬁ%é fcold@h | @%J e&félgg)% é)?lt(i %?%P O.dln/? weight

I on may

ch\a(ﬁga‘:\lvmlahISQﬁlnﬂtes)Tlmmep&ﬂrcena%igfhablhahge pathelshiplyas a function of the
vagi nal | y in conbination with an HPV vacci ne (such as

relaipepusnidity yeps oEadeae xicld theadsorptiogisertion issstherpe

present invention may be particularly helpful in
i ndi vi dual s havi ng conprom sed i mmune function. For
exanpl e, cer tFajunersiﬁfahsfonfaynﬁaedlSpebtxfo@dsoptyr(ﬁa‘m)wg t he

gﬂggpégfgb glt’lelcgtﬁl"tri}“’fégg st n gg\’ lPﬁgnjlﬁh ag9a Sg‘%lf%@%:ﬁ%beusing an
ENDBRIN @B kinBRleAB fon a‘iﬁﬂﬁﬁéd Q)%Il 'r&ﬂetc off‘ 15?1’ R’Y ¥cessory. A neat

pati ents. This, one or nore of the a di seases ‘or
sampbaesasqﬂaastdmah@él,anfood sexpling @ystal, amd ‘dnle s;je:@maswamolbcted from
tic di ease treated|
AP B Verertihe s G AdR WSy i e e g Mrufie
t herapeutically effect ive anount of a salt of the
invention to the animal. A particular use of the | RM

&quepgs slubikity ¢fr1v@nmﬁthmlpr4>p>(l)zlﬂem@dzpi4®y][)é]naﬂslhthydéme{ amine
Z'ﬁ;II’er@leidus Isggli:/)rf%f P HE gliny nr%p}%t) tﬁplml azocfg %tcﬁ[l §]naphthyr1d1n-

4- aﬂmﬁlre ek Ibasy] W@d&h&&smfdddpdaexﬂmmrwmeﬁ hanrsdh bepAET &\ piSOL

for treatnent of diseases of
microtitrator (available from pION, Inc., 5 Constitution Way, Woburn, MA) was used to
obtain the intrinsic solubility and pH/solubility profile in 0.15 M aqueous potassium
chloride. The titration was carried out on a sample approximately 3 mg in size. The
intrinsic solubility (S,) determined by this method was 0.003 mg/mL. The pK, of 1-(2-
methylpropyl)-1H-imidazo[4,5-c][1,5|naphthyridin-4-amine, determined
potentiometrically in a separate experiment to be 6.1, was used in the calculation to
determine the intrinsic solubility. The curve showing solubility as a function of pH for 1-
(2-methylprepyl)-1H—imidazo [4,5-c][1,5]naphthyridin-4-amine free base is shown in
Figure 5.
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the cervix, such as HPV infection and/or cervical
neoplasias. It is believed that certain socalled high
WO 2@kk/0HP% subt ypes, such has HPV 16, 18, and oPtiBUS2085/@47067
especially pernicious and may | ead to cervical cancer.
Formul ati ons and such uses of salt conpounds of the
invention are disclosed in copending US application
60/ 698416. It will also be understood that the salts
descri bed herein may be used in conbination with any
nunber of other drugs and devices. For exanple,
conbi nations nay be nade mﬁ/& Mg other antiviral or
anti cancer drug, as are wel nown in the art,
i nclQlyectgarmiradvadages of thitianeaitioa raaquthemﬁustrdtedéagthe following
antjviral drugs, i not her apeut j.c as. wel | as
xRl LiePoEtte) AR gra RO (et ety R gramples, as well
as Dt b&iditicRs GhGAQALs é}f&)ulcf&ﬁ'bg%ﬁstrﬁéd tHFfMdﬁ@Ihﬁgt thidEnvkibs.
of the invention it may al so be useful to use products
to detect the presence or absence of various HPV
subtypes (e.g., from D geﬁ:ﬁ( Coeﬁ ), either to
det er mi ne whet her treat nert®f® ]eoessary or to
dePaspaiafien vh el(halethylprspyBOt H hasdabsas-af f SpbpMByddin-4-amine
reducing or elimnating the virus. An anount of a salt
ef fective to i nducechyresklipratpmesghidia8i s i s an anount
past! Afl cient to cause one or nore cell types, such as
nonocytes, macrophages, dendritic cells and B-cells to
pr odueder an a@malanho@hemne Sataphihi edity4-oK(l relsil spuhs @), 11 moles
for exa Na, TNF-a, IL-1, IL-6, IL-10Q and IL-
(mpp)) m@g&i in @eft@&as, 8616 gramg (BhwkB comfifyopeftiring fo fupiRg nitric
i dj
oo 18 R e AR AR g bl ith LBl AP A5 LR ph By After
thehddition thel@ctivaneagrstined e 2 kmimgasamsbdun gs RQ,) hdakedaboeflux over a

oS LS B o S TR ey e

to F§tn 'téifﬁ?e%th&%v@hﬁéhtp Y kR BoR nﬁﬁ{féoxgasocﬁeﬁ E&Ad 1397.8°C, and water

viral infection in an aninmal and a nethod of treating
(léLhwp Slastly cddshdszelabenamtaanngmermactloo teampesatngg below 25 °C. The

m ni steri G am)unt I .
re P B OP R 1 fueri R B el 023 vgsslagly added
to @fijfusicthé xR th pBR4.2 WhilethAiRiatnifg Weht@hpdBuRCHIIOR 159CaMThe
anount that will cause a reduction in one or nore of

resuligngvmintiie syaststioed fayftenyininyites antlsopied fo 280€EN The redulting solid was

B T Ry L

ro@me@mp@at@f@ dfid dﬁ&taﬁndes veduacht e fof 47 Helts td gk IRM 778 kg of 3-

wi || vary according to factors
mtro[l 5naphthyridin-4-ol.

Part B

Under an argon atmosphere, a solution of 3-nitro[1,5]naphthyridin-4-ol (1.778 kg,
9.30 mol) in N, N-dimethylformamide (DMF) (16 L) was stirred for 45 minutes at 17 °C.
Phosphorous oxychloride (2.095 kg, 13.7 mol) was added slowly while maintaining the
temperature at about 20 °C, and then the reaction was stirred for 15.25 hours at 20 °C.
With continuous stirring, the reaction mixture was then added over a period of 55 minutes

to water (76 L) that had been cooled to 4.5 °C. During the addition, the temperature of the
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known in the art but is expected to be a dose of about
100 ng/ kg to about 50 ny/ kg, preferably about 10 ny/ kg

wo o00alorae89 5 ng/ kg. An anmount of a salt effectiRPEI/U82005/047067
treat a neoplastic condition is an anmount that wl|
cause a reduction in tunor size or in the nunber of
tunor foci. Again, the precise anobunt will vary

migare kas Aot Al wedad exceel 10WD, Al thé &:nﬁfetathtd:twdSSQ 539(;’) @tCthe &nd of the
t 0. be dose of bout 10 t o ahou

adglrtlgperT wa%%{ﬁsu ilgg Fk etagd%lg]é as gtuﬁgci @é IOQggputes while

- f .
o085 TR 2 00 USRS % ARSI LT et i
waser (Lexy8 E);and byied sethshictiorPhiproyide 8 BANadf\t¢hdardo;3-Nat i ck,

. ertical.diffractoneter, copper Ka radiation, and
nl%@ééﬁ?%p&‘mlldlﬁet ector registry of the scattered
radi ation. The diffractoneter is fitted with variable

incident beamslits, fixed diffracted beamslits, and
Pagt Graphite diffracted beam nonochromator. The sanpl e

poriono P Rl B BUba e B EROme Pl Cedaptabagaied 0131

°C0£ndSSoﬁﬁin€ sEIFS {2k )Hhd teknesting sBfhK %yoosg)aner%aded The resulting
conducted from3 to 55 egrees (2 using a

migtuye wae gfieed Br epe purand thendilinseds nBhedfikdr|cake was wixshed ywith

. [ k d d. ..
dl%z&ﬁlfn%{h%he ff tgaﬂg t?llleﬁlgltrg% \magrt?a%ﬁepfga ?ﬁgﬁﬁ% é’?g{%{/\&éﬁ additional
dlc&ﬁ@omthaﬁh eEdLhyUna@ aﬁfarglma@mbmﬁd A With daitRbb@ Sirfiad,a

Li ver diffraction software suite. Solid

150@%)‘(1@1“118 & M&Wéaérad%b‘ﬁéb@ Hltrées whidp maintaywmg a reaction temperature of
Spagt o
SRS SR Bl A N SRR By atg O 95 1
and thmrdoabérﬁraaardrib |dt'ymbss wrdes eedpeddapressatd 4d0PC| he resultlng solid was
e PO L s waﬁlﬂééﬁﬁﬁféﬁa%%{éé%@‘iﬁgc 21 °C for three
hofitaBR N §it@0darrk isbMRdBld Q)%s SABRII W %@{q g)fg I_h'el‘}lﬂﬁ:d dry

(magi ¢ angl e alignnent and | ock S|gn
undé¢reracaeah, ahll ﬁltthemh;pdmdgr \fanumh dor Enfbows at75 °COto3prp1mde 1.98 kg

of Dgé:;}naelé]?@q ng &h@ﬁ%&b C?qr}ﬁljggg TﬁalpPordlug’F was spht into five

portions.

Part D

A Parr vessel was charged with toluene (3.86 L), 2-propanol (386 milliliters (mL)),
N4-(2-methy1propyl)-3-nitro[l,5]naphthyridin—4-amine (386 g, 1.56 mol), and 5%
platinum on carbon (77.2 g, 50% w/w (weight percent) in water). The vessel was sealed
and purged three times with nitrogen while the reaction mixture was stirred. The reaction
mixture was then placed under hydrogen pressure (2.1 x 10° Pascals (Pa) to 4.1 x 10° Pa,
30 pounds per square inch (psi) to 60 psi) for 130 minutes while maintaining the
temperature between 18 °C and 22 °C. This reaction was repeated four more times with
reaction times ranging from 120 minutes to 215 minutes and reaction temperatures ranging
from 19 °C to 24 °C. The five runs were combined, treated with magnesium sulfate (2 kg),
allowed to stand for 90 minutes, and filtered through a layer of CELITE filter agent. The
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Anal ysis (TGA) were perforned using TA Instrunents
MDSC Q@ OO0 and TGA 2950, respectively. The DSC

w0 p@boavent was cal i brated using indi um and tiPCT/US2005/047067
standards. Thetenperature calibration on the TGA
i nstrument was perforned using nickel and al unel
standards. A heating rate of 10 C mnute and a

filter talegess washgd wath 150tdnldmiznpmparm (£Lpapl thed tcfl@efnek((bﬁ n) and the
DSC and TGA. Faor Eer metically seagg
filtgate pvag cpnosnEried W erufg@la:e Bresade @%anpﬁ@% ﬂ%r@m provide 1.59 ke

of L %ti;&l%ﬁ@g%%@agﬁgy@&ﬁ%'zp&aﬁl san4f €7 Sorption

anal'ysi's of water sorption was
per fRartﬂE“dthumig;hg) avexelilepStedhent thecane & ade tonmbride aAnddiyineal 1.236

e SapTe VDL e 5y EABSRe FAAl ve. hum di ty

(RH) conditions at 25 OC The relative hum dity was
cycled from5%to 95% and back to 5% in increnents of
Pagof and the weight of the sanple at each stage was

d aft i Librati. | ess th
Changiens FroBiel steiees SRt sBR R s G TefargaoBves
addEEtoSABRktRNAT M- (Ql-iﬁ@thyl%fbﬁf)[t slmaplﬁhﬁﬁdlm huphihd 12.8%kg, 13.07
pl otted to&;’.{%ﬂ; t he adsorption/desorption isotherm

mcpibmtpbxenerf Witth|captiziosg stspi@gtwmlf}myta(m tRe reaction

kBB BERSLD MO T LA R B M R R Bl s
terﬁpéreﬂmw@m 1 T & 30.8PC dethtedno fe‘ﬂﬁR)ovaﬁ&:p@&QY Of. 45AntiReds, heated at

rrP | aced on the di anond sanpling crystal, and
re Wl O3 ekt oIS Wik Teb] §mnaieSf ASHALlADES te 60G) g rom terperature

oveRhY &Y %:( &cﬁg os‘fﬁggrr? gﬁ’ﬁ&r{a% %Gclﬂr&%catddgﬁl A4k ﬂé"@glﬁtmg

was~ ut |
mlbctl(rawmsﬁlyéchﬁoo )4 In)mhtes at a temperature of 29.3 °C to 30.3 °C and subsequently

all_g{yfen@ g}aégl{%,foaﬁg%lggte %%)rg%/uaﬁ gqa;:]tl(?n \?/erg sr]e%aljgtc]e% a% uc%ggesrltrated

undbre@@%@hbfossutlat b ted RIS 400 648 1HvEEs {)érf"cﬁl (ﬁ%%@t:n hours

was neasured potentionetrically as a function of pH.
The-rS0Olting @l was tritaated Widvbdptads! (8 L) ab20 iﬂ td\fonhmsohd,Swhlch was

isqTftey b SRR B ssitohniesned i SR eptmp PP & 1) gid gliowed

to Mraghy Rg;&kévf@l@tﬁ%'lég'@fclh{mbﬁ?lprm -1 Htifn@ddz8 %, V8 1,5 Inaphthyridine.
carried out on a sanple approxinmately 3 ng in size.
The intrinsic solubility (SO) determ ned by this
#ﬁ?hod was 0.003 ng/nmL. The pKa of |-(2-
t hyl propyl)-1/f-im dazo[4,5-c][], 5] napht hyri di n-4-am
i ne,A geitesdMe®-methylpropyl)-1H-imidazo[4,5-c][1,5naphthyridine (2.593 kg,

11.46 mol) in chloroform (2.8 L) was stirred for one hour at a temperature of 17.5 °C to 18
°C, and then 3-chloroperoxybenzoic acid (2.864 g of 70% pure material, 11.6 mol) was
added in five portions approximately five minutes apart. During the addition, the
temperature of the reaction increased from 16.4 °C to 26.1 °C. After the addition, the
reaction mixture was stirred for 20 hours, and the reaction temperature decreased from
26.1°Cto 17.5 °C. The reaction mixture was then stirred for thirty minutes with 1% w/w
aqueous sodium carbonate (4 x 3.2 L, 30 minutes between washings). The organic
fraction was concentrated under reduced pressure at 40 °C. The residue (4.6 kg) was

triturated with diethyl ether (7.5 L) for 68 minutes, and the resulting solid was isolated by
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potentionetrically in a separate experinment to be 6.1,

was used in the calculation to determne the intrinsic
W@ loao7ioBe y. The curve showi ng solubility as aPE€T/HSI00®M7067

of pH for 1- (2-nethyl propyl)-I

-im dazo[ 4, 5-c][I|, 5] napht hyri di n-4-am ne free base is

shown in Figure 5. EXAMPLES (bj ects and advant ages of
filfrdtich Wity ggitation, wished withiRéthil dis (4. 8tIgdardydriddainder suction to

foll owi ng exanples, but the particular naterials and . .
PreghO0d Re 6F bof TreBepORy D3 aed O IOES-cHd Algmhtsidine.

ot her conditions and details, should not be construed

to unduly Iimt this invention. Exanple 1 Preparation

PaafG|l - (2- Met hyl propyl )-1 -im dazo[ 4, 5-c][|I
, 5 ht hyri di n- 4- anj h f i
Pa]r %q%egh%préllgmlgﬁug\, }gfgﬁ&gfl Y SIE gf zé% %gavstle?ghr{%r;v?w %aesltaﬁded with

R P APl g g5 i Rl 01
whilenhaintaousg this ireactiong tengpefatniersy onbelowd 1eiciC Wit dontieucs:s stirring,

pipbleheftont ikt 260 Ber 9 FeS SRG RS RoRishistBhe pesiod of
on? !el?ﬁlr WHild Qhinthdnifk m&g@%%ti%g t%gﬁ%i’étuf‘esatqgﬂ dreRtethd, 0l“l}e reaction was

reflux over a perio ours, heated at reflux
stifred fayd 40 enigateq @flditionalfzi-tpdudnesid fonybehdorédel (38R 6, ©-84 owd) was added,

ani o BB SRug Y b5 SRS pof WRE B EDVR Gy

re:R€68 chivddid, EndibeHeil NG W RGO forl30TRRLRE Uhe aléh@to stand
25 0C. The resulting m xture was cooled to 9 0C, and

foratthdhowe hiepisenigdiaction wps separaiediddconeensmtadimaes teduced
pr%sgl?re@c KQ b gv‘%rgal ﬂ%v'r_\l,og g% 8@3'#%5'@ Hat iﬁlﬁm do

IB&&P was heated at reflux
enperature e resu I ng m xt e was

in a¢dtdrigile {1004t ENforl 28Iindsutes) dTleosubmthsion whs@ll0wed Ihevol to 20 °C,
resulting soljid was ig%l ?‘ted.by filtration
oy

andtharegiigs sRlideyassolgied by filtrationgwpshed yigealdh Aol G Lt 4
RapABTETHAY 20 800, 6L Eag 1ol 35 O°

c][1 H|meaphiitynigliri-dHamide. oA solRhws Brekbd én thenesergdraqueous fraction, and
thegsfq{ﬁ%f%?%[e@’@tfﬁ By %ﬁ%@ggw"é@g STt yatgr %000 mL), and dried under
suction to provide 1.925 kg of 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5 naphthyridin-4-
amine. The two solids were combined and heated at reflux in 90% w/w methanol/water
(22.85 L) for 310 minutes, and the suspension was allowed to cool to 24.1 °C overnight.
The resulting solid was isolated by filtration, washed with cold 90% w/w methanol/water
(1.5 L at 5 °C), and dried in a vacuum oven at 75 °C and 1 x 10° Pa for five days to provide
1.368 kg of 1-(2-methylpropyl)-1 H-imidazo[4,5-c][1,5 Jnaphthyridin-4-amine as a light

yellow solid.

Part H

With stirring, 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine
(300 g, 1.24 mol) followed by a rinse of 2% (v/v) water/isopropyl alcohol (100 mL) was
added to a vessel containing 2% (v/v) water/isopropyl alcohol (2000 mL), and the

resulting mixture was heated to 81 °C. A solution of ethanesulfonic acid (151 g of 95%,
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9.30 nol) in L iV-dinethylformam de (DVF) (16 L) was
stirred for 45 mnutes at 17 0C. Phosphorous

wo@zgoelob389 de (2. 095 kg, 13.7 nol) was added sl|Pp@id/yS2005/047067
whil e maintaining the tenperature at about 20 0C, and
then the reaction was stirred for 15.25 hours at 20
OC. Wth continuous stirring, the reaction m xture was

1.37hm6l) da ded(vowerater/iseiropyd anoh55(600 mit)esastadde@tewly {6Ghé Jeaction
that had been cooled to 4.5 0C. During the addition,
mixHge p¥sHRaicaiod of approximsately 20 minyigs P@fln&rhe@\ﬂéalopothe mixture

begﬁilgg g ?le%ﬁso@&g)dl ?ﬁ'% %1'3?9#%}2 a\bf%{% §1r &(lgu &I fh dc{ {:on funnel was

r1naéwwith(2% Wﬂ&vﬁbﬂ/ﬂsb@dpﬁl@ﬂcoh@p(?ﬂo it ) ﬂle\fbbﬂnb&aﬁ@@ﬂﬂo@?ed during the
50Ct 0OC. A solid formed and was i sol at ed

adég?mfl .bluf WHFP%’CO Rﬁﬂgﬁeahweﬁwtlmaﬁ@wlwws bemsctataﬁ@uqur 8dninutes

anth% c?)ﬁfe?]s?&vlkq% p(go?% Iie%g)eg’efg% ltélg &9% 2'&@7 1n(1)a{e QSIZ °C over 234
mifBies). i Ble tE&MMP Aty Brak thedl (GRS OBRH faaal eaté 350. Q)°Cyi@§1ute to a
heated to 3 1 0C, and sodium sul fate (2 kg) and

tempagaisd off SUkd &€ (( &0be glurnyeras cadipd .l “Thever epatiod ofyl 30
t t ne hour an n filtered
mlﬁ*HéSf Thesplid 3yas ' r%faia} %ﬁ%ﬁﬁ@twtuﬁna .ceﬁi/f@w& {‘(aﬁehseerqzyl alcohol
t I 0
(GRS B8 P FEt Catfld b B BRHEE QoI HATasHEESHh cold 26 (vv)

wadringpoey @alwhdl (00 nl o taatisd stabbtd 430°C insdepuiogl )am“rla to 1.70
added to the filtrate while maintaining

.5 L
x 1 R IO mbariod B 9 23 howts ang 49 amipuies Fprordadsh arot 1-2-

0oC
e e S
morpiydatt. riﬁ’l&srﬁaieﬂalaﬁaslfﬁo&&ed'[h e Hmltbﬁ Begchsbl-$pteddRnder to
m xed with water (18 and the resulting mxture was

Prayide ¢ @félﬂts cozwndéet @olzd Ian:Zlf drCr R34 ﬁ?ou%al draded. Hemn

N RO R R P e ST s SR5 PPlind it 8 o5

18%d ell'hlélﬁﬁtéi:im W& chhfackri20dib$ p@WdJﬁXQ@ aﬁfrﬁfti@ﬁ'aﬁﬁygw 98C NMR
SP@@%(OECQPéft Wtep peplien amalyfis, thepmo Slanipirie gralyrinand diffesential

sc%ﬁlﬁ éa@%ﬁé%try&gfhez&vlf&er wwtc{]ff%%m%) éetttjte?% g%B%ﬁMR Spectra are

sh@wp lirDE@nﬂis 2(a0dB. rfl‘HeH])MJ/HG& o{dtlay)is shown in Figure 7, and the water
I VA4- 2msthy| rory 3n|tro[l 5]narhthyr|d|n4amne

SOPYgR 1y eimsesmﬂ) in 1%315

Example 2
Preparation of 1-(2-Methylpropyl)-1H-imidazo[4,5-c][1,5|naphthyridin-4-amine
ethanesulfonate monohydrate
Part A
Under an argon atmosphere, a solution of 3-nitro[1,5]naphthyridin-4-ol (0.800 kg,

4.19 mol) in DMF (8 L) was cooled to 19 °C. Phosphorous oxychloride (803.6 g, 5.24
mol) was added over a period of 70 minutes while maintaining the temperature at 19 °C to
20 °C. A precipitate formed, and the reaction was stirred overnight at room temperature.
The reaction mixture was divided in two, and each half was then added with stirring to ice

water (13 to 15 L) while maintaining the temperature below 15 °C. The resulting mixtures
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pl ati num on carbon (77.2 g, 50% w w (wei ght percent)
in water). The vessel was seal ed and purged three
WO 200657384 h nitrogen while the reacti on m xt ur BCES2005/047067
stirred. The reaction mxture was then placed under
hydrogen pressure (2.1 x 105 Pascals (Pa) to 4.1 x 105
Pa, 30 pounds per square inch (psi) to 60 psi) for 130
ware stittelsfonBi henuas, and ithe mgﬂhh@sdlielﬂp\&arﬁisdkaﬁedw fikeatiod, 8vashed

Wﬂﬁ@g awze% 520 fb a’%‘? cem meﬁe ﬁf 3? aﬂgcf s ‘&?@ #ﬁg vovﬁ%rl é?f?lggomethane
(al%la% 9 'E) @H& ﬁéat@cpﬂ) FERCI TNy g%ﬁp Eagdod rﬁé’s Ire L%l glgﬂww the

five runS were conbi ned, treat
mlixagcl wss ﬁltelsd tiraugh ¢ liykgdf CBLITERtertagest dihe filter c8l@ was washed

wi%@ﬁl{ﬂe OWleirxla% I(g iseiﬁg ﬁ@%oﬁg§ ﬁ%é]ﬁ%f WltgfﬂiecoErléLrLE fIalc’ll(t)r? rand the

redu@hrbRALRNRYARADMed tdtsthid SRY sbdigm suftbiden@l {i4fislked ANFhrt B.
the filtrate was concentrated under reduced pressure
at approximtely 40 OC to provide 1.59 kg of

Part\ﬁl (2-met hyl propyl ) [ 1, 5] napht hyri di n- 3, 4-di am ne as
an"oil. Parts A through D were repeated on the sane

s caletn@ixfir® ?rbdﬁPe&ﬂA@de(?sl filieedt Udde? 3 @ithcpen fatmosphere and with
I V4- (2-met hyl propyl ) [I , 5] napht hyri di n- 3, 4-di am ne_as

stigingg ispbutplapting( 108 et 19&8@}@%@@@@ frame})) ey added to the filtrate over a
pefibﬁ3 Bf]%%'ﬁﬁft kahl%cﬁgf%{taimﬁg a%eac?:ls)n %e:fn}%ere(mxle)of%s’c%g %@ dCF She
a so ropy

ution of

redckioh Jvaa piitrédy/ o vedhighBat 4o cth agth pegatiiz z&ﬂﬁh&gconl&ltfhkdm| drynhess under
‘#zlaiene (32 5 L) wth ¢continuous stirring whil
TEGHEPH PSS HITRg hﬁh@wl&a&ﬁ? WabstHERdaWith deigrized watsr G\ﬁ BYpvgrnight at

ro%f}{t%ﬂ atﬁf‘ea%tola@egﬁ l?oﬁf#ég gn VWehd élgﬂég ﬁ%@é} viaBurd oer6n§"ﬁ %62 °C to

erature o heate tore
prowiée 0.82 ze oif o (b-ﬁnetﬁylmapyl)ésmtm[alai]aaipfﬂhyrlchﬁ-l%amm@ ash y@ldbw

nut es and allowed to cool to
SO&%Oﬁﬁ?@W@@%&WﬁFB ﬁﬂ%’l@%turated agueous

pot assi um car bonat e (6 L) was added, and the resulting
m xture was stirred for 32 mnutes at a tenperature of
Papgd’3 0C to 30.3 OC and subsequently allowed to stand

condopr yPb s AP Ted AR sk L 18 aep PR B I P S, £70-

maﬁylgﬁpg)mtmﬁﬁl DeaphtByrid@inaeirhiag (290 & @vea Hel graild 5% glatmum on
resultin was triturated with heptane( 20

capen((23.¢ @? nt lae wesbelavas\whiled anghpurgedbihsgedimenwith nttmpn wihile the
re ?H ﬁlgtlu}aela\{véso& %i%si;}l?egregétfolﬁ iR u?% \t}'l?ig éh%g%%%gé l1<Jgdeorfh‘§‘rdrogen V
préssra(3re 0P Paofypsiy d)‘/drnlgm dﬁ&i’cﬁt[léhali 5% hlhtirdnn ap Baddyh (g was
adgéd, and the reaction was placed under hydrogen pressure (3.4 x 10° Pa, 50 psi)
overnight. The reaction mixture was filtered through a layer of CELITE filter agent. The
filter cake was washed with 10:1 toluene/2-propanol, and the filtrate was concentrated
under reduced pressure to provide 201.7 g of N4-(2—methylpropyl)[1,5]naphthyridine-3,4-
diamine as a dark oil. The material was mixed with material from two other runs and used

in Part D.
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Part F A solution of |-(2-nethyl propyl)-I
-imdazo[4,5-c][I|, 5] naphthyridine (2.593 kg, 11.46
woreiop/073e3chl oroform (2.8 L) was stirred for onkCHUS2008047067
a tenperature of 17.5 0C to 18 0C, and then
3-chl oroperoxy benzoic acid (2.864 g of 70% pure
material, 11.6 nol) was added in five portions
Pagdproxi mately five mnutes apart. During the additi on

the erature of the reaction increased from16.4 0
z@ic{%p T piatmgsphgre p @t@aaqumyaﬁmetlwémp louide 69 9HexIqsP @mol) was

ad&@cﬁtosé éo‘ilgﬁ)?nr(jfw 2(% %&H%%?ogy?;ﬁ%ﬁag@tﬁgﬁdéh ng‘a gitﬂdﬁig]gé(éiﬁw £297

decr ease om?Z26.1 0O
mol) it tohenevés3 Lemd shd nesuidng arixtubd wasystimed uméiba Wombgdimus solution

A ESNECLE, Spdam Sortenal g4 Xt A0 AN BRa .20

méIPREERAdeat eﬂhémﬁ@ EeaEﬁ&Ufé%ePd’c&%%‘d& %ea@hecﬂﬂ)oo@ tﬂé%dmon was
residue (4.6 kg) was triturated with diethyl et

stopped anyl aﬂdﬂiloﬁfﬂ putidine éwdroahlmrndh@ Pegui.5 monalpivasl adrvlml The

' I tdb i,ltrati.o tha hed
adfi30 7S etiier 2 B4R ot b G P e ERE ¢ fnintaining o
redRion ltéi@pe'ﬁatﬁ%nklﬂ: @hgd of & "IEWMSD’C%M'rém&@%‘t&OVdIaUIes formed

-im dazo[ 4, 5-c 5] napht hyri di ne. Part ueous

dugingdi reaﬁtwy&y $td]@tl€121 he eecthanspyhegtaddgh ﬁbQLWP\Q/) §3 fam35 minutes,

85, U, SRR S PR, B RHIAST i i

hydmchloanda (hg) Whmsathm a@dedcundttbemactaimm ledatedrto hed e@uifll B4 L of
Wth continuqQus stj r“eﬁgﬁl P-1 ol uenesul f onyl

dl%%ha@rwe cpHectsls g reastiopavasdion alieaved dejeeplity rcmp teqmpegature,

GBS RS S U W b 01

of 0g. Jhe orgeaid foactidbd Ovasisepsratisd amdidiidéd oreamagnesium sulfate, ﬁltered,

[>-tol f | chlorid 180
oo S S e PP o B9, B DL i
heQQiér(l 5Vt rfoﬁnza- sdlid, YasciARseb kel 'B? ﬂé@ﬁ%' %SHEHWMI ﬁ‘exane (250

d the resulting nmxture was stir 30 m nut
mIa)n andadifiesinedlet macsmwaj aftanpdmtuﬁe o+ % toTi2eCoo gaonide 440 4gofl-

RIS e e .
mtE$d] i n{lxéd 0 n@érla\l\/ﬁ%nhﬁfﬂt&@ rdf arfldlised¥n PO E.

acetonitrile (10.04 L) for 128 m nutes. The suspension

was allowed to cool to 20 OC, and the resulting solid
P isolated by filtration, washed with cold

acetonitrile (1.4 L at 4 0C), and air-dried to provide

360 Agsdtlitidr ¢2-(PeinbitlyRirop)-) Atinvid4ropaz-e][4,5Paphthyridine (554.3 g,
245 rﬁol) in dichloromethane (5.54 L) was cooled to 6 °C, and 3-chloroperoxybenzoic
acid (665 g of 70% pure material, 2.70 mmol) was added in portions (75 g each) every ten
minutes while maintaining the reaction temperature at or below 20 °C to provide a solution

of 1-(2-methylpropyl)-5-oxido-1 H-imidazo[4,5-c][1,5]naphthyridine in dichloromethane.,

Part F
Aqueous ammonium hydroxide (5 L of 28% w/w) was added with continuous
stirring to the solution from Part E, and the mixture was cooled to a temperature of 8 °C to

10 °C. With continuous stirring, a solution of p-toluenesulfonyl chloride (506 g, 2.70 mol)
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c][!, 5] napht hyridin-4-amne. A solid was present in
the reserved aqueous fraction, and the solid was

w0 s@barmad by filtration, washed with water (4 RCROSD05/047067
m.), and dried under suction to provide 1.925 kg of
| - (2-met hyl propyl ) -1
-imdazo[4,5-c][I|, 5] napht hyridin-4- am ne. The two

in 8Rhicdem¥BEaS: @qmbwuim RAbeHEAladd Brotdf 4 WX tb rzo%ﬁléqde«i Pérous
met hanol /water (22.85 L) for 310 nminutes, and the

fridedsplbers Wem adged s wlm W & Rerind it 5P anipmtes while nedntaingte: the reaction

S P L A I e e
20dCi cﬁﬁmg fthid tiM@C lJ[UiélréabﬁBn ailxtﬁ& W8s c&mﬂecﬂiom té@perdeurd 6f 3.5 °C, and

five days to provide 1,368 of 2- met hyl propyl ) - |
the fesylting é<|3141 ‘S'a%ﬂSPlatesl]hyafHH@tmm‘ﬁaShc peayentiadlyawith geld

dl%{‘l?é bﬁl\éﬁ}%ﬂé 5%0 151"3‘ %.mﬁvé%xt @ I_%t 1ile'sBHd was stirred in an aqueous solution

(31 of &?ﬁ@?@aﬁmﬁiﬂ{e (125 gl)amﬁtsb?wnduhmsdl-faa‘(’ffeg)(f/ﬁﬂ five hoﬂrs,ﬁéolated by
0 ) t

Fin R paTS i GeERIgEeR o i UL BF e P

deloftn WIRERS 1) SOPERAYY A ARNCLaKRAR I dioniBlfwk@F (200 mL), and

resutln mxturevva heat Ed solution o
drief RadeSabiENRLSHG t ((41“£lfog 26H085% pra3iderifid)8 ¢ nf 2%

mieiepy D R R R s Pt Tt gt SR S8 ixed with

mARR BRI Fhet réf td"i?r@b'fd@ 21 BWripRaiukh eTRASb 8 vas hBRed to reflux
c

m xt ure becane a ear sol ution, and the tenperature

in 38% \?/Mm@ﬂlaoomat@ (3169é Lagder $(|bm1rful’|¢m beatedhat reflurstod 16§ ntinutes,
anf St BT o RAPLORNC BB, 108 30l solifl Syasispiategy

ﬁltréhdneWabh@d WIS 0B Syt memaﬁmw&mrqaom) hedtEiédat avedduXoven at
for 8 ninutes and then cool ed sl oWy to

T0t°erfpedhheirs taproyideaila. o ofpl-@-wetiyHpryl)- égﬂo@léaze[‘l 234
then furth | ed
c]@lﬂﬂip%ﬁ%yndﬁ"%@ﬁ%m e g et ure o 0 C o5

OC (i.e., the slurry was cooled 2 1 OC over a period
of 130 m nutes). The solid was isolated by filtration
Paﬁéﬁng cold 2% (v/v) water/isopropyl aIcohoI (400 nm,

3.5 .
B b A L A G R B R
(1¢BOQ, ortt]14 Bob 2016)2,% dv/v)ai:buaﬁzemibmibr/ﬁ&pr@@flwhdﬁlbl G]OGQnIx) was heated

104 Pa to 70 x. 104 Pa (169 for
to g lipaihiodiyain S apdtoniona sud o s mipy 52.5% 0456 moh

wﬁ%ﬁhé’d HePBYedind bf tehFhiflRQudifls an addition funnel. The funnel was rinsed
1, apht hyri di n-4-am ne et hanesul fonate
with 2% (v/v) deionized water/isopropyl alcohol (300 mL), and the resulting solution was
heated at reflux for 30 minutes. The solution was stirred and allowed to cool overnight at
arate of 0.5 °C/minute to a temperature of 28 °C. The resulting thick suspension was
further cooled to 21 °C for 50 minutes, and the solid was collected by vacuum filtration,
washed with 2% (v/v) deionized water/isopropyl alcohol (300 mL), and dried under
vacuum for 21.5 hours at 46 °C to 47 °C to provide 142.0 g of 1-(2-methylpropyl)-1H-

imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate monohydrate as a white solid,

mp 220.0-221.0 °C. Anal. Caled. for C13HisNseCoHsO3SeH,0: C, 48.77; H, 6.28; N,
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nonohydrate. The material was processed in a Ham |ton
Beach 14-speed blender to provide a white

WO ec@b0zd39 i ke" solid, np 221 .5 C - 223.4 0C. BOEHIUS2005/047067
Cal cd. for Cl13H 5N5 C2H6C3S H2O. C, 48.77; H, 6.28; N,
18.96. Found: C, 48.70; H, 6.25; N, 18.96. This
materi al was characterized by powder X-ray diffraction

183BalFahd, CLAEC7THNR 6B MO0 Mhis Maletibl WaY dHakRferized by powder
anal %(fSI s, ther nogr avi netric anal ysis, and differenti aI

X-saydiHrasgor analysinend the dataavese fnad txbe ﬁ9ﬂséﬁt¢fft et Figpre 2.
pattern and 13C NMR spectra are shown in Figures 2 and
3. The DSC/ TGA overlay is shown in Figure 7, and the
wat er sorption i sot herm i Exatplr8 i n Fi gure 6. Exanple
2 Preparation

| - Pepaetion piok thhxlpmpﬂh%ﬂadamﬁém] L Bnapiphyrdipgmine
-4-am ne et hanesul f%éxﬁe%umwgﬁﬁ{yﬁrﬁ@” A Under an
0

argon at nosphere, ution
3- nilt@aylkthslmeygmi}-hifrinddarofd, Hic][ 1 ﬁ]r&@ﬁtﬂygdlm-hﬁunrmpr):pamd in
DI\/F L | ed t 0C. Ph hl
SPBS b R & BioR0IG WiaGsARIdRE SRS PGS il B cpable. A
mﬂhﬂé’&ﬁﬁg ek@lﬁ%?ﬂ?@ﬁ-‘in‘ﬁgaiﬂ&SlcgﬂTF;ﬁﬁa%hﬂ{ﬁlc@ﬁ -4 bhiRA2 g, 8.3

preci f or ned e reaction was
migpl) ané a"/«a(vér) rdleg)mzedmaterémmqmb e}cathr(éO mihevasdweted dmreflux with

el R iR 4% (T ST el b M e by o 2%

(vﬁ?dﬁbﬁw&l Wﬁtef/ﬁ@pf@‘?pﬁbé’ﬁdlg g hidve, had e redilfing §siuidd Wos heated
m xtureswere stirred for 30 mnutes, and the resulti n85

at gsluxder Wemmt@oﬂ&xeéahwnwas siimed o alloxeeddel copliah agee @f

o Q sol i t h
ChpRtedoE R bRl A G e B e R ek T, 'y jpute during
the thit@ HALL aS‘tirﬁné RAS bR Forl 2 'l@ﬁ?éj an@ifd tEx’iéEexraﬁﬁé rddbhdd® °C.
mxture was flltered through a | ayer of [ter
ThagesuitingHobtid fwdstcelrleqtakby wasumefdiretionyvtashadi with @?/«o(rvévt) higivmized

wes oy Slsghok 3wl 3R SR EC A S P Fi B o 10° Pa)
(1?&@1‘@ R)V%mﬁ{ﬁ% Yisss sohdat 6t 49ndc 1o 4d (Y\’ﬁﬁpr5§ﬁg 2170 éjéff gﬁ

Par t The m xture fromPart A was filtered. Under
methylpegeh- ld-mslpidd S- dhljS]mpkhhﬁidm#ramgne e’élahﬂ:mlitbmte nwnohydrate

(766. 2 0.4 i1 ]inpl I
as falvylggeaspgd.oégial. gla{gd. %olr @ﬂistolgTﬁ 6 .\ﬁfif) % IQI 6@8 N, 18.96.
Found: C, 48.76; H, 6.43; N, 18.99. This material was characterized by powder X-ray
diffraction analysis, DSC, TGA, and water sorption analysis, and the data were found to

be consistent with those shown in Figures 2, 7, and 6, respectively.

Example 4
Preparation of 1-(2-Methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine
ethanesulfonate monohydrate
1-(2-Methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine prepared in
Example 1, Parts A through G was used as the starting material for this example. A
mixture of 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine (2.0 g, 8.3
mmol) and 2% (v/v) deionized water/isopropyl alcohol (20 mL) was heated to reflux with

moderate stirring, and ethanesulfonic acid (1.0 g, 9.1 mmol) was added followed by a 2%
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period of 95 mnutes while nmaintaining a reaction
tenperature of 19 0OC to 25 0C. The reaction was

W@ RiosH0E3DVer ni ght at room tenperature and t hePCT/US2005/047067
concentrated to dryness under reduced pressure. The
resulting solid was stirred with deionized water (16
L) overnight at roomtenperature, isolated by

(vv) BéibaizbdWatedAp yBﬂcMﬂﬂ @6 M GlhdeN ah8 the2@siiti® sU16ticH was heated
62 0C to provide 92 of

at reﬁAJX(th l‘ﬁamnwt??r J@mwh@on iveas girred gdallocdye coolrat 3 ragioR@.25

L R 028 SRRy ihe 1R IERhb 4 013 " iinute during

thd kB MBuk Stdrikg wad cOMARRAPor 42ARRrdTdd tiftérdperature reached 24 °C.
met hyl propyl )-3-nitro[l, 5] napht hyri di n-4-am ne (230

g,
The r@szdtlrrgﬂojld veas doBeetesl byt vawmncﬁitramrb ovasliBwith g¥a (Vﬂ’\ﬁ@lelomzed

waliTRProg HeBR B A S P et ey C bl alprf R 10 Py 2

nuHHgttb“flG nwaﬁg} ia@ o Bbac 45 °dg6 4'73‘@&6’9%1@?’%%'6?11@ 4 x
105 Pa, 50 overnight. Additional 5% pl ati num on

metﬂasrlpmpifb-?l f@)mxdam[é,ddcd[jl, 5]aaphthyrédin-demtine nthaassulfbsase chonohydrate

o B URoGHL. RGP D SRR DRI For P ool

DIQYREA Oc{ndQEdtérTﬁrﬁtidnta%ﬁly@E eitd: thd B&tafvierd RAund akBe E\@fﬁlstent with
washed with 10:1 tol uene/2 -propanol, and the filtrate

thaga shevom seligrees 8d7.andéx respehiively. pressure to provi de
201.7 g of 4-(2-nmethyl propyl)[!, 5] napht hyri di ne-3, 4-
diam ne as a dark oil. The rmterial was nmxed with
material fromtwo ot her rmgmgra:cs used in Part D.Part D
Under an at nosphere of nijtrogen, pyridin
ny BicBeRtion ik (4-5160 Bropsh: 141 mehyo i |Hetlaaphteyidin-4-amine
sol ution of
i V4- (2- met hyl propyl ?tP?neéTlrﬁ%% ?lllw‘lf/mc’h&’drat% 4-di am ne
(642-Q-MethRapydpl H-iid4zo[4)80H 1 SInaphibyridmrdiainlve prepared in
res lting m xture was stirred unt,| aho genous

xa@Plf 1. St AsERUEh G was Useds dbn 1T IDE Mo &b ckampls. A

o A I o

mrﬁﬁ],) atidh 2%(dd) tdeionized svasdrepe dcetaa d1 élanhdh) wias hedteiorieflirnevith

drochlorld 56. dded
i S ber o0 et ObiscRel ] - bTol RS Sldserydepstby 2 2%

(v/@ﬁd&bﬁ%&@ﬁaﬁéﬂbﬂh?l aY@é‘ca‘f@ ?9 rﬁLan& ES@%'rQéﬂlth%@ﬁ%&Eiéh%dsmeated

e range of 93 0 renmovi ng t he
at xedluatfor] Bsmimtasead allowed to cool overmght The resulting solid was collected
by vacuum filtration, washed with 2% (v/v) deionized water/ethyl acetate (15 mL), and
dried under vacuum (2.6 x 10* Pa to 2.1 x 10° Pa) (2 mmHg to 16 mmHg) for 21 hours at
46 °C to 47 °C to provide 2.91 g of 1-(2-methylpropyl)-1 H-imidazo[4,5-
c][1,5]naphthyridin-4-amine ethanesulfonate monohydrate as white needles. Anal. Calcd.
for Ci3H;5Ns5¢C,HgO3SeH,0: C, 48.76; H, 6.30; N, 18.96. Found: C, 48.48; H, 6.47; N,
18.93. This material was characterized by powder X-ray diffraction analysis, DSC, TGA,
and water sorption analysis, and the data were found to be consistent with those shown in

Figures 2, 7, and 6, respectively.
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during the reaction by distillation. The reaction was
heated at about 90 OC for 25 m nutes, allowed to cool
W 0006073984 enper ature, and allowed to stir overPCTOB2005/047067

Addi ti onal pyridine hydrochloride (2 g) was then added
and the reaction was heated to 112 OC until 2.4 L of
distillate were collected. The reaction was then

all onwed to cool to roomt@mﬁ ﬁ:tcure diluted with
toluene, stirred for two (ﬁ}/ and washed wi t h aqueous

soRicpfrRtan bﬁh@@/lf(thylpm@vl) 1mrdﬁ€0[df5ga=]hh Znpphdkynidp-4vignine

separated and dried @@9 Res| ate, filtered,

and concentr at ed ung'lt(l)lé{l?6rsu uce I%OH sﬁi#‘rté The resul ting
Paﬁtaf(k oil was triturated with hexane (1.5 L) to forma

sol i whi ch was coIIected byflltratlon ed w
hex dﬁ@e{ 2 5ETQEEN ARQHRNEIP RISDERFI Qf BcRitiRr aé-naphthyndm-4 ol (12.00

kgt g’ﬁ?@t ))Ui'hfblﬁfﬁ (59 Ff)-) Crab Sti dﬁ_’éi 1?)?329(111??‘[@%’ %ﬁjaet éﬁ)glh 50 dC 1024

°Ca§’hasphamls@b<ychloﬂdqo(d0t6 I 6611 bl svasraddedi shiwlwmem pad)d of 53

o, LS AL PR DSL 908 45851 L e s 1
was 'u@édji%zlﬁ{sé tiws &ddifior>)e3 @R BhDYddedith ﬁle(r'é%oﬁ Q“he i?ca%ﬁoﬁ@ag stirred

i n di chl oronet hane (5.54 L) was cool ed
for3l&imus apkt broyreszadiaderapsratufec@2 0o Coto ZHO’%qmdrthen added quickly,

VBBl R B AR ) Uit paled B8 oc.

Ddrmgaﬁé addHieh, e RMpERNAWRtheHxhiRe BIdNL eﬁce@dwgt IAQditRnal
met hyl propyl ) -5-oxido-1i7-im dazo 5-c][1, 5] naph

watary(B9 &) s uﬁﬁdorpé‘]tﬂs@)t hsrisigineh sesseland agd qmddx texthegesuling
2
U e e Mo A R o

mivASe &SQ@HUQQ fiomn thetadditiohaivis siredd Br @@nﬁ@u‘c&@wﬁﬂk chinE to a
continuous stirring, a solution ofp-tol uenesul fon

torapTareRf apprEcigaicly o Grop pelid frmed apdias Halated(ty ratlon and

wlERARAREE (i 151 S0 O s R LIRS,

mtocf[l Saphthyridmeyvhich contaiticd isoing gvatdt@nd @as tike@nin Part B within 2.75

ature at 14 0OC to 16 OC. The reacti on was

hogltsnﬁ??’étaam about 48 hours; it warned to 20 OC during
this time. The reaction m xture was cooled to a
tenperature of 3.5 0C, and the resulting solid was

Paitdbl ated by filtration and washed sequentially vvi t h

28: 3%?%5%3{1}%:@@2%%2 gioga@n_ g29 g v(\_@?(? {ﬂé sztlrre)d suspensmn of the

material from Part A (20.55 kg) in tetrahydrofuran (67 L) over a period of 77 minutes

while maintaining a reaction temperature of 20 °C to 27 °C. The addition of isobutylamine
was followed by a rinse with tetrahydrofuran (5 L). The reaction was stirred for 190
minutes at a temperature of 20 °C to 24 °C, and then water (288 L) was added over a
period of about one hour while maintaining the reaction temperature at 21.4 °C to 23.8 °C.
The resulting mixture was stirred at 20 °C to 24 °C for 75 minutes and then filtered. The
isolated solid was washed with water (4 x 25 L) that had also been used to rinse the
reaction vessel, pulled dry under vacuum, and further dried under vacuum for 60 hours at a
temperature of 45 °C to 55 °C to provide 13.7 kg of N* -(2-methylpropyl)-3-
nitro[1,5]naphthyridin-4-amine.
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(3 L) of sodiumcarbonate (125 g) and sodi um
thiosulfate (35 g) for five hours, isolated by
wo 2dob023980Nn, and washed with dei oni zed wat er. HEEUS2005/047067
solids were stirred overnight in deionized water (2
L), isolated by filtration, washed w th dei oni zed
water (200 nL), and dried under vacuum at 58 0C to 64
OC for 24 hours to provide 384.8 g of |-(2-
met hyl propyl ) - |
PNTQH dazo[ 4, 5-c] [ I, 5] napht hyri di n- 4-am ne, which was

721
of b ferBb %S?%}dﬁ%?éﬂa%ﬁhéﬁ{ kRGNS 220, 9
nited[\ly, Sﬂnmphmyﬁﬂimamnne(ﬁ.’,mt'g 55 6and) ai3D3 % phatiresn omeaben (0.79 kg,
n tes, al | oned

34583 % % WGP P RES W e ShongpouITh a6 (o L ke Lend 2
pr%ngl 328%092 Ofhd piRshieditvhitlde aow Yés 58 LR REAL N BhurkdPBiree

in a vacuum oven at 70 OC for 24 holrs
tines sziﬂoho'rdli%e?io 5" hg repctibn Imik@rarwashthbpplapgd ynder hydro gen pressure (1.2

1 P ol 7 it WG g ThNE (B8 tcHerature between

18l°€ (i PRy |Tlhé Q&a\éh))n Imixture was filtered through a ﬁlter ad The filter cake
-imdazo[ 4, 5-c][],5] napht hyridi n-4-am ne

wa weshecrwith tolneneaS ke), ad dis @ﬁa@wsmn@mm@dpmdptyﬂ%duced pressure

o QR ) e P Sy 5 ol S
3,@dﬁﬁﬁnmltb1u@@§(a@gﬂﬁﬁngggrr15anp@l od often m nutes using
an addition funnel. The funnel was rinsed with 2%

(v/v) deionized water/isopropyl alcohol (300 nm), and
resulting solution was heated at reflux for 30

mnutes. The solution was stirred and allowed to cool

overThegblutiah fiant Bare Cqfl 90 Ly wé cvdied ®© attempetaamaef afeC e 0°C

o sip el 58 e TR A 487 s LAEDD vas
adg&i | ARt RaHY Vva%%%edfwﬁﬁ flﬁfogggm&%ggo \ant§rﬁpe%a(€u£eféf\fés °C t0 92

el onl zed wat er /I sopr opy dried
°Curvees paraalinfrB7fromules. Jriethyt ertlatforhfat® (0.4 bg A8 m(i‘l)twas slowly added

il SUEE pYetsiRaA Oh 4 PUTS B e kings e Fetrdos femperature was
indfeReN HdhPEE4 S tA94WTE t EhS M diffon VHRsed 2\@15 nggdlwgh %luéﬁéﬁ{g L), which
Cal cd. for C13HI5N5 C2H6BS H2O C,

was,afliged®. theraeidon. Gheqgatmn mpixtuge B35 stmredi@ddrpateqthli geﬂux (98 °C to
1oLl tes Mo ERIAEEREUREIRY R P Bbuc ke HifReed
thiiek €u{es with di¢&gEAl €ooled to a temperature of 0 °C to 5 °C over a period of three
hours, purged three times with nitrogen, and heated to a temperature of 20 °C to 24 °C.
The reaction mixture was washed sequentially with aqueous sodium carbonate (41 L of
1% w/w) for one hour and water (41 L) for one hour, while allowing the layers to separate
for one hour after each washing. The organic fraction was then concentrated under
reduced pressure at a temperature of 21.6 °C, cooled to a temperature of 0 °C to 5 °C, and
purged with nitrogen to provide 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridine

as a solution in toluene (approximately 7.3 mL/g).
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Preparation of |-(2-Methylpropyl)-Ii -
-imdazo[ 4, 5-c][I|, 5] napht hyri di n-4-am ne
wethaie®sd f onat e nonohydrate 1-(2-Met hyl propyl PET/US2005/047067
-im dazo[ 4,5-c] [1, 5] napht hyridin-4-am ne prepared in
Exanple 1, Parts A through G was used as the starting
‘material for this exanple. A m xture of
Pait-K 2- met hyl propyl ) - |

oSS PRI Ut RSt aPia o <
an& ﬁ‘gr gl iR ORAl @hdePa hﬁfd ﬁamcssgh&@%m;eﬁc a&lar(m M9 of 40

et hanesulfonic acid
wefighit penvent (wy. % 02 6/ W) wis ajklleda nivaecbonat of 1 B%Ommdpwvhlle maintaining

thpdeten soartes Bor ol imdSng SRR G every 30
mlﬁﬁﬂeé r ekt auskic \L&M Gk BinSQPWitR tolderled’ €,)0khiBh HvaSabiditb8he

for one hour, 3 C/ mnute during t he second hour,
reagHan.0The @aﬂﬁlmuwas sdmedrfgr Uemirhitasdt héamperauierafidTes Wato 49.7 °C,

wiS ntinued for, 22 .hour and the tu reac 20
Bl e sFp Ay DA ge Rt el FIRGES M ek SRRET 4
terﬁpdr&tﬁﬁ& OfDPC 1oesITe AT relictidovias/ ptl}gddlamﬂﬂmlﬁgen and heated to a

wat er /i sopropyl _al cohol (15 ni), and dried under

tergpgriyra qir36 Cdo A3 3CPpaVhide lzlalpt%zn@s thipempeyatutgnqyiepps sglium
mégg_?x?lt(i%gg néﬁ'ﬁfef}g{&fzwﬁ?sf"?dd%g ob& af"}?erg)g' dr9s Qﬁlﬁﬁfeg,eana aage(gls

sodduinriydecxaded(S8-1cdHf 10. Shorvarph) tag raddédhever aperied of 28 minutes. Water (7

et hanesul f at e nonohydrate as white sqlid
L wﬁeag %ﬂ%m tenqseis wWprdiusted4s 4% C tm5%A§@nd gtirred for

30 18inus. F’H fégul‘uﬁ% nﬂ%ﬁﬁwaﬂoogcyd‘l%b \Aglnpé%tu%)of 3 F('f‘ ?or a°C overa

material was characterized X-ray d ction
peamdibﬁlabost fonsSEpursGhd thewrbavtdrewasmeintaimml adtlak gfsmm:;ratmrecfor 249

i QapUd VS PIFSeHl dat oS FeEney Dot ERbEd 810 CoL Wter (3 x

25t PRIl 709) Odried by suction, and further dried under Vacuum at25°Cto 35°C
I - (2- Met hyl propyl) | /f-1'mdazo[ 4, 5-c][|, 5] napht hyridin

for abowir} Tehcanhtarreevits 30.8tke afdr@hycthalpeopyl)-5-oxido-1H-imidazo[4,5-
rop i{s1mdazo [4,5 -c]
C][[][ZLS %ﬁﬁ'ﬁ'ﬁl{{; %'ﬁlﬂw ﬂ‘(“ige prepared in Exanple 1, Parts

A through G was used as the starting material for this
exanple. A m xture of
PartF(z met hyl propyl)-1//-imidazo[ 4, 5-c] [, 5] napht hyridin

TNCR R R A
W/WI) Was quickly added with continuous stirring to a suspension of 1-(2-methylpropyl)-5-
oxido-1H-imidazo[4,5-c][1,5|naphthyridine (10.8 kg, 44.6 mol) in methanol (77 L) while
maintaining the reaction temperature at 20.6 °C to 21.4 °C. Methanol (10 L) was used to
rinse the addition vessel and added to the reaction. The reaction was stirred for 29
minutes. With continuous stirring, benzenesulfonyl chloride (8.2 kg, 46 mol) was added
over a period of 50 minutes while maintaining the reaction temperature at 20 °C to 29.6
°C. Methanol (10 L) was used to rinse the addition vessel and added to the reaction. The
reaction was stirred for 66 minutes at 20.4 °C to 22.5 °C and purged three times with
nitrogen. Additional benzenesulfonyl chloride (0.8 kg, 4.5 mol) was added over a period

of 12 minutes while maintaining the reaction temperature at 22.9 °C to 23.7 °C, and
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noderate stirring, and ethanesulfonic acid (1.0 g, 9.1
mol ) was added foll owed by a 2% v/v) deioni zed
woioen73ogopr opyl al cohol (6 nlL) rinse, and thePCT/US2005/047067
resulting solution was heated at reflux for 15
m nutes. The solution was stirred and allowed to cool
at arate of 0.25 CUmnute for two hours, 0.23
additiohal whethahiol (1) Wheaddsilr Thé esactiomwes thed Stifcédrfor 6 eninutes at a

A O A, DO R SO AU L8 v
o438 ORI DL e M i

terapatatdre edwesnd2d °Cracldini(. 2Watex (10R), Iaaed‘ro rihsd the aﬂﬁﬁmﬁal)essel was
0 hou s at 46 C to 47

adéq%otg%regc@oﬁixg&gl}lrz? Pf %SHé{nﬁ)Wlﬁ s cooled fo4 24" g)zg)ver a penod of
39[finBres hnd dirrd RPRONGuirsl] htrbr t‘éﬁﬁ%}a'ﬂﬁe &l fh%ri@l%él dfa08 € and 12.0 °C.

monohydrate as a white solid’ This material was
A piseipiate evds peckehtyandovisdsoled hy fillirdtionzatliveashethalth spld, (8 °C to 12

"clara! sty eREUEL A EPARP R R Wl BB B i Bake or 10

mifrhtg§Hv@h edeh \Z/as}a Nchefilter @8IREWAS Wadhid withadtl @ % to 12 °C) water (4 x
Preparation of

25|L)( dloveng wepwafbw yoakyiptoj the fterogale Sorch( mingjasayith eagh veish, and

dI‘lFé Fg&%{/&? g{]aet%pr %ﬁ.}ﬁ}% 5 4% Q@l?é/ glg 8¢ Por 24 hours to provide 8.25 kg of

1 (2I-Iﬁttti§i];>ﬁ£p§'l)5]:laql{nhda5§>[ﬂ@h}[hﬂ}naﬁhﬂlyﬂdmm ﬁlﬁlrﬁrae Ratghtlydldw solid.
used he starti ngng

A mlgp pgthefsg}ld Qﬁ]g kg}x\g@pdpgced ]gylm &bgﬁa@oldﬁ?l L) and the resul
f , [}
mlk%(‘%?vngﬁgg‘a#&%q %wgﬁ sﬁfrﬁg dRELh ggr'f_’c%cf/(%i{/df Iﬂiﬂtﬂl?eg Mt 3Yddl 99 °C for

and el oni
20mhe'neé eiobyeld taae¢mpe&at(1ﬂe4ofrﬁ£))°ﬁ/ms’>5 K€atveda periadedf 45xmmutds and
E R P et b el SR s oo raBadtan 2o oc

to PR@ Ll Fvlin ACEARhBate® ullder rédd&%& Pre@ﬁgfe Etha?tehﬁr%fgtﬁﬂe RG21.4°Ctoa

suspensi on was heated at refl ux 15 m nutes and
mininhgne dluns mqmredcfwe stirrigpt and Fiegadesith hitreges oAisdcomdgportion of 1-

Ll ect ed f I
CGhiR BB REAT-beDhed hrsidilh o n b et
. V@Rggiz{ﬁd( 2sdond %lame%f DOhutandl (871(1% vWie addedRidOtht @eﬂ]\ﬁ(mg,
for 2 1 hours at 46 Cto 47 0Cto rowde 2.91 19

ﬁlf@rmg, and smmwwmwpgsm wetenensated] 4, gird portlon of 1-(2-

meﬁﬁahgﬁg?%ﬁﬂ?—& vﬂil . eﬁhlagla p%tl%;rxﬁ G4 Y ? 219 5 ﬁg]&t yellow solid (2.60

kgt fiva \@&hﬁ@ﬁz-ﬁa@ml@,’iﬂdﬁ) Weie afd,de@ a8@;thd\eflhRin8@nd filtering
Found: C, 48.48; H 6.47; N,
processes were repeated. The solution was cooled to 20 °C, and additional 2-butanol (20
L) was added. The refluxing, filtering, and concentration processes were repeated. The
resulting mixture (198 L total) was heated to reflux with stirring over a period of 70
minutes, heated at 97 °C for 20 minutes, cooled at a rate of 0.5 °C per minute to a
temperature of 68 °C to 72 °C, cooled to a temperature of 3 °C to 5 °C over a period of 154
minutes, stirred at a temperature of 4.3 °C to 5 °C for two hours, and filtered with no
agitation. The filter cake was washed with cold (3 °C to 5 °C) 2-butanol (50 L) that had
been used to wash the crystallization vessel and blown dry without agitation for one hour

under a nitrogen flow. The solid was dried on the filter with no agitation at a temperature
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18.93. This material was characterized by powder X-ray
diffraction analysis, DSC, TGA, and water sorption
war@bpsiog9 and the data were found to be consiBCBELBE2005/047067
with those shown in Figures 2, 7, and 6,
respectively. Exanpl e 6 Preparation of
| - (2- Met hyl propyl) -1
of 4617Ccta 50 ¢, inde] Ydcnbinn@pd by i0diS0-mdband.0& 10* Pa to 9.8 x 10* Pa) with
hanesul f onat e nonohydrate Part A Under a nitroge
n'gﬁ ,ﬁ@(ﬂgﬁ:@rs@fee@ cgl}gfsgfﬁgyogﬁ tgprovide 6.50 kg of 1- (2-methy1propyl) 1H-
r | ol (12.00 kg, 67.78 nol) in
mﬂ)ﬂ?%b% 90{ 5111\%2%?%1%{{%%& ik 30 $nnut es at a tenperature
of 20 0OC to 24 0C. Phosphorous oxychl oride (10.6 kg,
69.1 nol ) was added slowy over a period of 53 m nutes
P%l(he mai ntai ning the tenperature at 20.6 0Cto 25.6

OC. 1AfdL & haRRkn PMiodbRert) i 8@6@%&%&9 8'8'L2§§as%aﬂﬁed to 1-(2-
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1 erat.ure, of, 20 4 0C and then _added. qu
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o Fa R e TR NI
vessel. SII{‘%'%& @?érgﬁfltaggoh%y gérggerta&kesotabqud 1085 C;I as,o;Hea ¥ fnse the

resulting ons was stirred

firstiveseBandMiide@ te BRI sbligioh O TBe HEMREWAS HéafodOft reflux (81 °C) for 37
approximately 10 OC. A solid formed and was isol at éd

mlbytes (min and then sndledis b tanperatireod Ua °@etd 86 °Chover B8 coume of 85
row of 4-chl oro- 3-
mifites Gty Ragi i oCaning, THrericorsibsr ol taenverature of

& S I
e 2R R R P GBS Ml e s S0 sopminigy then
stiffed 3t aempagded of 03 acsds 27 PEdorSMBRLISHE Befire ﬂﬁ%dﬂﬁfoﬁrdf?ért-butyl
from Part AEgZO 55 in tetrahédrofuran (67 L) over

meghyl ethien MIBE) 1133 IﬁM éger\m?elrled wh PR minvtes gThke resdting ovixture was
stut‘rg{rg %ﬁnﬁéﬁ%ﬂgg @24 $§ t9 geveé f%r&%grq%ﬁeggg%&qdﬁto 4 <J‘C over 115 minutes
(aﬁfg%ilﬁ‘lﬁbéw efigreming, ol stikB@at LRAERAYWBE4 SEItS 508 £,P125 minutes.
The slurry was transferred over a period of 11 minutes to a nitrogen-purged filter in 2
portions, using nitrogen pressure to assist filtration. MTBE (88 L) was added to the
crystallization vessel, cooled to a temperature of 1 °C to 5 °C and then transferred to the
filter to wash the product cake. No agitation was used during the filtration. The solid was
dried on the filter with no agitation at a temperature of 35 °C to 45 °C under vacuum (900
mbar to 980 mbar, 9.0 x 10* Pa to 9.8 x 10* Pa) with small nitrogen sweep for six hours to
provide 3.8 kg of a solid. The solid was slurried in a water (400 mL)/isopropyl alcohol (1
L)/MTBE (15 L) mixture for 24 to 36 hours. The slurry was filtered and washed with
MTBE. The product was dried at 40 °C under vacuum (980 mbar, 9.8 x 10* Pa) to provide
1-(2-methylpropyl)-1 H-imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate

monohydrate as a white solid. This material was characterized by powder X-ray
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mnutes at a tenperature of 20 0OC to 24 0C, and then

wat er (288 L) was added over a period of about one
whows/0vd39 e mai ntai ni ng the reaction tenperat UPET/EB2005/047067

21.4 0Cto 23.8 0C. The resulting m xture was stirred

at 20 0OCto 24 OC for 75 mnutes and then filtered.

The isolated solid was washed with water (4 x 25 L)

dlﬂﬁre\é‘t‘iorhﬁfély%issaﬁ’ldmﬂ sﬁé&f&s&@yr Imepomer Xeae Hifﬁﬁct‘i/cﬁﬁﬁa%ﬂem was

dry under vacuum and further dried under
foumldg llnmcbmnstaﬂ withuFigueet2, and éredeFIR: speeirum 14000 in &igse 6C
to provide 13.7 kg of 4-(2-nmethylpropyl)-3- nitro
[ 1, 5] napht hyri di n-4-am ne. Part C A hydrogenati on
vessel was charged with 45&&mmawwlpropyl) 3-

nitro[l, 5] napht hyridi n-4-am ne 55.6 nol) and
ok tonsEtionins Do DLABOROpE) d8 ezt 1ok vd o Wb Ry tnine

purged with n'tmgg{kg)ha%%ﬂﬂﬁgt p%r%lg%la&ene (670.0 ko)

and 2- propanol w th nitrogen.
The A/atisate ofds(2sethehbrapyd)- P gédhzb i Be][ 1,6 Maphthiytiflin-4-amine (1.0

drogen. - The reaction mxture was th | aced under
g ﬁf}dﬁ@@@@né ﬁé@,@é\g@e{onizeé water(sonsapy! fiﬁ Egl. (? mly) Wz_iLsﬂqpated to reflux

w1gi é’EHﬁﬁ 'a'g@uﬁbfa 65%@%1&?1&?;}1 SRR ( '4‘2 Wbemh{%mﬁrz% $A7,

tvvee e react xture was
defonized meatkrtisupoopyh almoholl (8 enl )y dlche sMoh M’ats deated kereflas briefly and

washed with . tol uene (87 kg),.and the filtrate _was
SR o RIGH iR Hﬁsggﬁﬂtega{uxgﬁﬁ N3 (e pgoled to a
terﬁﬁe(r%ﬁré %hﬁ%&o%ﬁ%a%f%dalgm colllgcl:tﬁde by yacpust f;lrtrr]aﬁgn |arrl1d washed
witlodale ize pfopploal cotioiréd mlly. The [Bblage)d soRdvas @ dehee meal aftrieedies, which
wageR @fgﬁltsesl}ﬁd@ﬁlraﬁt% HBSL RGO F@P@E@?ﬁa Me?vgguuma 3x
apg/ ﬁ'@ﬁéﬁ; I G
loag%el?. ?@?gtll{ogﬁé %\/\t/z;las} pl();ﬁtp J’g%léé\/lgtl Eg it r o en aklé)ml) 1

imlcab @b -t p1,8]niaphtherdinwi-amdfe rﬁﬁhzﬁﬁsﬂﬂﬁmﬁ% éhahydrataas white
period of 87 mnutes. Trieth ort hof or nat e

e ey vEACAITeRf AR~ S SR g vt o S5 Nodo.71.
rolgf, .96 061 00 Ay JBRIAREH b BBy o

d1ﬁﬁdd1udsn aalysiss DSIC, WA, and sextkrwoiptioh @ahalgsie The powdant¥-edy

was .added to he reaction. The action_ m xture was,
dl@@P?Qw@ﬁalsﬁé‘é%w Kigupeek.| The 1?5@%@@8@%@8@@% gt Figyes 9, and

thd Wyt SiptidBoBbRRLY gho%%ﬁ'F i g was collected. The

reacti oh was purge

In-situ salt selection test

Aqueous solutions (0.5 molar (M)) of ethanesulfonic acid, methanesulfonic acid,
and hydrochloric acid were prepared. For ethanesulfonic acid and methanesulfonic acid,
the neat acid (0.05 mol) was dissolved in water (100 mL) to prepare the solutions.
Hydrochloric acid (1 normal (N)) was diluted with water to prepare 0.5 M hydrochloric
acid. The free base of 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine in
an amount indicated in the following Table 1 was added to a vial, and the acidic solution
from the following Table 1 (1.05 equivalent) was added. The vial was capped and shaken
at 25 °C in a water bath for 24 hours. The appearance of the resulting solution was

evaluated, and the volume of water indicated in the following Table 1 was added. The
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three times with nitrogen, cooled to a tenperature of
O OCto 5 0C over a period of three hours, purged

W booed73989es With nitrogen, and heated to a tePQEUSI005/@47067
of 20 0OCto 24 0OC. The reaction m xture was washed
sequentially wi th aqueous sodi um carbonate (41 L of 1%
ww) for one hour -and water (41 L) for one hour, while

reﬁhti@@aﬁgn&hﬁe bﬁﬁﬁt%d@a%é@ﬂﬁoﬁg%%ﬁﬁhaﬁ% safiliee faper, and 1
each washi ng he organic fraction was

mlg ghithedilirate evtas lsﬂrtid@d widumedengd (&6 sy do atovsdetaespsem@mufoéanaly&s
Thg ﬁal%ébl&é ggtl‘% sPﬁ llrﬁgvﬁegévg Ei%etn el?‘l%(g/ If'o %agl{ sp%cl(r)n%ntb%/ a5nagfzing for

solubleZaltebhitch oy tse Fhasle mﬁglﬁidi’fo‘ﬁmﬁn@] liquicdbgtiramblonydpheli(HELC)
as a solution in toluene (approximately 7.3 nL/qg). Part
usEgThﬁa fodlowiing wathodom Part D (102 L) was heated to a

MEaALdH: &?ggre%greg% tcﬁss@ﬂn%@@% i aQ?cfj Vﬂqi I?){ 85% e)l in IdIPLC

nltrogen r-a nitrogen ere, race
gradb2vatel@ IOf Th rumiltgigt sopefonevds niiwed irba 60: 4Maﬁd)o)wmla50eton1tr1le.

EaghaeuREL PenIRGH 61 aTelREe £F S8 T D6k he G avice & sample
hag%g g d&ﬁc&iﬂﬁué% ?f‘ R Wb Br %9(%51 t'5 Er¥) gr’"a?g'ﬂ_e? %ﬁﬁl’teg;gng/mm.

tion vessel was rinse
was Aadeleeinbiostirttiard wacprepared b dlsecﬂamtgl le€2- M&&yl:}:ird)}fy‘l)@ tH-

imistazolfh. 101 3 eGP ek ST P g SRRl (30 L) with the
alcfogcf s{o%%gﬂ%r%h‘ﬁcﬁﬁxgn aﬁgtlﬁglhtg% wRahede 5(5’0 dhrt ?fﬁﬁ%&ﬁﬂo@to%roglde a

reaction was purged ni trogen an
stdekablation oDaalut:mirvrzzaradda:d‘w Sofm A thstoak stutDﬁ to\Whiolweme of 50.0 mL.

.sod
ot b iep £ €eModie TFL Gogipi el anauraapise f oc
reﬁﬁd@c@bl@n‘i} BiS a W@et@%?@% ﬁ@q}avﬂbﬁ@fﬁ*)’ a%d Berboetok @fta

was added over a period of 28 m nutes.
acmasmpn sdﬁwyrewaag vaeitieih adiRBAK BeastRDbE 14 éhpersd.Gmem column

wilfp S kARG T SRR R G DL Ot alting d Kgtahesulfonate
so&mm@ Wog)hd ﬁh hbi% dci®E RY SSf 39P8h mii@graa@%&r (1L) and

four hours,  and the reacti on was nmai'ntained at this
mikagghe ssulting Solutiod n w5135 eatio itk HIPLE grade puetmdinie. aﬁdlow rate of

isolated. by filtration, washed with cold water (3
l(fam;é MIWES Ut 5 7 0C), dried by suction, and further

dri etheWddin Was éﬂiﬂl‘llﬁfh‘tea 5v1@1@h§ thobile Qﬁageoéndatﬁ@ WY stekd fvas tested

hours to provide 10.8
using (s 20 ph yohj petomg lof ths- emqmai standarpht@l aswfelthgt the relative standard
de%i]a[il)ri ?«Jrr%ﬁlg pe a.tllyagrelzaqs \Whs 1683 tl?anyo?lelql?a to <|)I ldS% An injection of each
sample (20 pL) was tested in comparison to a standard. The concentration, in percentage,
of 1-(2-methylpropyl)-1H-imidazo[4,5-c][ 1,5 |naphthyridin-4-amine in solution was then
calculated using the following operation: {[peak area of the sample/weight of the sample
(mg)]/ [peak area of the standard/weight of the standard (mg)]average} x 100. The
solubility of the salt, presented in the following Table 1, can then be calculated using the
equations presented by Tong, W. Q., and Whitesell, G, Pharmaceutical Development and

Technology, 3(2), pp. 215-223 (1998).
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Part F Under a nitrogen atnosphere, aqueous ammoni um
hydroxide ( 11.5 kg of 28% w w) was quickly added with

W@ vbiomeeus stirring to a suspension of PCT/US2005/047067
| - (2-met hyl propyl)-5- oxido-|
-im dazo[ 4,5-c][I, 5] napht hyridine (10.8 kg, 44.6 nol)

in nmethanol (77 L) while maintaining the reaction
tenperature at 20.6 0C to FaBled OC. Methanol (10 L)
was used to rinse the addition vessel and added to the
reacti on. The fretitn salrselpptiorstestroparipdrant 1f2¥!ai¢r nut es.

lII II UCIILCIIC)UII bIIIU 17U
(\g % 46 (vo%nge mdoléé‘oppgélLr 3 perltidf of 5O S%uﬁ s
whihengtai Nt ai ni gg.)t he reaction telrperaa@gde at| ZHgHI )t ¢
29 6 0C. Methanol (10 L) was used|to rinse the
addi tion yessel and addéd to the red@dddimal THe
reaction was stirred for 66 m nute QCto 22. %
0C and punged three timgs with nif %Oﬁéen%&%\ di|ti onal
benzenesulfonyl chloride (0.8 kg, |4. 5 () ) wds added

over a period of-12 mnutes-whilelmaintaining the

A4

(B HRYG- 642 t
andaddi ti ¢
was then s

erhshanssulfonic

e (0 67

22.Geye t
5 L) Was @
m nut es at

) 23333;4 6d | 244

ndded. The r
a tenper at

eacti on
ure of

A1H/Q€19 g

) Méth’hn@ﬁlfoﬂﬂ:ue

b Altrsnshoadhil b

m H1900, 085

(321322 of

10% w w) wa ra;l‘zlgfgltothe reaction m xture over a
peri od of hetles whil e mai ntajni ng the regaction
T 2 0C 3 0T, T (1

udsee t'%“ﬁl nsfeﬁt}@% iti onw\i}fek Sel %)?Qaggs toL(%'?]ge
reaction m xt uf@®@938hhe r esuslightly m xture was qooled to
12 OC ovenl a period of 39 minutesjand stirred for two
hours at a tenperature in tfi®%ange of 10.6 QC and
120 0C preci pitate was present and was isof ated by
filtration and washed with cold (8 0Cto 12 0C) 59:41
met Hae db-bivmsadt sel@tinn lest why gls@biedwd defetrhime walshilitios sHBK2-

to t filt, 1 i nut th h h
OBy TS bl HodP P B p Canep g 1-C-
méﬂ%ﬁ?xﬁ)p&ﬁ PH- 8‘151(11&%0{4,@'—(1’] E’IV\G]HQthl'i‘}fi‘ld{\@-athrﬁlﬁe ﬁféﬁiﬁnbﬁﬂi‘%n&t@@n mixtures

er cake hutes with each wash, and dri ed

of oy wy aropyltenaelysol erpeerandrds v/ vslighylene gycaanousettnd ether
i A3 ka of e ,
in W45 > A T s St BT s ussd. avidh S30Gv/w) posheent i vty added

in tidu @mvﬂer add ehd dagthis pY@hiliedin 3k followthgdDat1é 2NF6f edch8ample, a final
solid (2.75 was m xed with 2-butanol (371 L), and
acidigenecagiation HﬁMwaéomgieﬁeat ed to reflux with
stirring over a period of 93 mnutes, heated at 99 0C
for 20 m nutes, cooled to a tenperature of 60 0OC to 65
OC over a period of 45 m nutes, and
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filtered into another warm vessel. The sol ution was
then cooled to a tenperature of 20 OCto 25 0OC wth
W@ 2006/073939 concentrated under reduced pressur ePEL/US2005/047067
tenperature of 2 1.4 0OC to a m ni mnum vol une required
for stirring, and purged with nitrogen. A second
portion of 1- (2-nethylpropyl)-I
-im dazo[ 4, 5-c] [ |, 5] napht hyiphdion- 4-am ne as a |ight
yellow solid (2.75 kg) and a second vol une of
2- but anolln-(flzﬂiialﬂ_%elqﬁ@?lé tqga@med ewtdn waker math msQSﬂb/ent

UL I|I| oncent II qube 1 I'Epy
REIERt DoACOPIBPENE (b GORITRT oy1)- TR0 o7 Sordbily
He/imalaz o[ 4, 5-@l)l, 5] nppht hyri di n- 4- am Rédeds a | i @¥mL)
yellow solid (2.60 kg)| and a thirdvol unme of 2-putanol

(371 L)

ver e added, and the refl uxijdglanepspiverieri ng

processes were repeated. The sol utijon led to 20
0C, and additional 2-butanol (20 L) N g

Orleloing, Ethdntsilfonlr, andpepprast r at | N1 POBETESSES gieud
repeated| The resulting mxture (198 L total) was
heated t o ref(OB04h\ith Bti rlgllY?Q over, a period of #ban 10.1

i t ' 97 pC at edat
Orﬁaté}édgﬁ ).Ig@%;ﬂegggo%é ut eb]t gy ? enyl er%?%or’?o%f7 68 0&6130
72 0C, cool ed(1tcdOa t enper atglyoel of 3 OC to 5 0C pver a

peri-od-o lSLm—nuLes?’s{«L{—Led—ax—a—x—engfpaturﬂ of—4-3
Opld3{&4ey pcEthanesulionifour s, dighylane| t ar etiS- O 180 1057
agitationh. Thg '4:)ter caketgg}@cglwasred with cold| (3 0C
to 5 0C) | 2-butanol (50| L t had [been used to|wash

the crystallization vess&inoaﬂhylleﬁieovm dry withou

anitati on fnr ohe hnllr under 2 nlfrnnan fl ow The

0si30{Qr 905 MetharesgloniRe| 1 i BCBIGHRL h |no Y& DafT on| at 185
t enper at ur eof (flg )C to p0 Ogl};ga fer \acuum (900 npar to
980 nbar X 104 Pa|t 8 x 104 Pa) with snall

ni trogen svveep for twe \nmnbdhyl@t}teo provi de 6.50} kg of
| f’) et 'nllnrr\ r\ll\ || /
[1 5] napht hyri di g] 4- am ne
at nospher e,
I -(2-

met hyI propy!| GCYTOKINE NI ATION I HGYIAMNDOERYSI di n- 4 am

iaﬂg éaﬁs ﬁ‘yﬂ%(’@zbﬁﬁm I%HE{E s [Egﬂf}mﬁéﬁflglgn 3 Stl 3(11581§f0nate

ha¥Bef folPeoh¥duldie cHkineWassyaaEsls bp HRkucRgIES pl‘éﬂu@ﬁon]& interferon
m nutes, and the addition vessel was rinsed with

o dndésyitepe nea'rqscﬂf@q:tor( a Ovhen teSﬁﬁieJSmg@h@ n@ﬂwésieh@dleddpew

Bgf lt’%lx%lg?% \Bﬂ)loﬁgP%ayst l ed t 0 %SSG S gyg#ljngeelp { I11%91 Activity

is baye@® oﬁlﬂﬁirﬁ@sum{dﬁt of interferon (oc) and tumor necrosis factor (o) (IFN and TNF,

respectively) secreted into culture media as described by Testerman et al. in "Cytokine

|mrla-lr\ [ 4 B el
oz o—1 159 C

Part G Under a nitrogen
i sopropyl al cohol (88 L) was added to

Induction by the Immunomodulators Imiquimod and S-27609," Journal of Leukocyte
Biology, 58, 365-372 (September, 1995).

Blood Cell Preparation for Culture

Whole blood from healthy human donors is collected by venipuncture into EDTA
vacutainer tubes. Peripheral blood mononuclear cells (PBMC) are separated from whole
blood by density gradient centrifugation using HISTOPAQUE-1077. Blood is diluted 1:1
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vessel . Heated isopropyl alcohol (tenperature of 60 0C
to 65 C) was used to rinse the first vessel and added
WO 00610239301 uti on. The filtrate was heated at reET/UK2008047067
0C) for 37 mnutes (mn) and then cooled to a
tenperature of 45 Cto 55 OC over the course of 85
m nutes (approximately 0.4 C/ mn). The reaction was
withibtlbeccosdHosphatoBafftredSelind (DRBS)for FBnk stBalZnted Sahy S6lution

)¢ Kb ERiG RE i eolea el st Ebuee ssbatieS orhBeSrod

€
ot g 00t et g0 b eph S s i o 4

wellefdaiboitom starble tissee wolsurs platesgTosthar, Landmjplge AV & BJa‘ctcﬁléDﬁklnson

0 25.0C 1 nutes, cool e r 115 .
Lol Laplapba Maptifiite Sacuahyoife o fobopitgmegie
coht@Rey @ktWothind C to 5 0C for 125 minutes. The slurry

was transferred over a period of 11 mnutes to a

nltrogen purged filter in 2 portions, using nitrogen

chLS getouassmt filtration. MIBE (88 L) was added
CP%hR Ewgat al'l'i zati on vessel, cooled to a tenperature

of TheGofpobnfiGrasslutilics hrcmﬁétfh?r sigfdxide (Dvesd). | TR DMSO
wash the product cake. No agitation was used during

CORGeaUIAfieR q‘mlidompt exered gdinabicengsntartioapfd o fasaddition &9 thm culure

we\'i)lg.c 38% E%E@ﬂ}g%tar etngggg rt%bé{f at cglflcbaﬁgat%%ﬁ r%qagé}ﬁ% Prgmgﬂ)g& 014 uM.

104 Pa) with small nitrogen sweep for six hours to
provide 3.8 kg of a solid. The solid was slurried in a
In ‘WQP%QHMOO mL) /i sopropyl alcohol ( 1 L)/MBE (15 L)

M X e & o i an %f’hegpco%%otﬂlﬁﬁ iSaddL 8t &0 HKF % &H@ﬁ{jsfc el igﬁglemg RPMI

and washe product rie
conpbte andsseniah3 {98 il wutiens ar69m8de(1n]tﬁdwié’ﬂ$ Tlee D]BMG glepension is then

- 2- t hyl [ ). d 4, 5-
added G A Y PR oL, TS g e 59 GiaRounthGoRsey Rtians to the
deﬁﬁedqm\fga ;‘39 -4 ). T*Phéﬁﬂ&ltc%ﬁééﬂtra&@éom&ﬁﬁé&% i0¥ x 10°

raydi ffracti on anal ysis and
L&qzﬁmbt rﬁsqxbﬁpt?s arg levesedwdih swrlﬁeaglamcflfdsamxedrgepﬂu tuwt themarsubated

f b i d the FTIR
fors%gtggﬂt}%ufsgat?ﬁg%%itaﬁg) ?F%P% d@x%%ggxﬁﬁp aPF Pr eSar ation
of |-(2-Methyl propyl)-I

/r-imdazo[4,5-c][],5] napht hyri di n-4-am ne
Seﬂ@ﬂ‘h@hesul fonate m)nohydr ate A mxture of

( .
| ot g BE AR e pltes ar pprfuesd i Wity 9 1009 spvolusons
pemm:lh&e @pah) %i&ﬁmﬁteﬂﬂm Zedl Avg, elted c&Dﬂ‘fdémaltu@ sepé@htant is
was heated to refl ux
removed with a sterile polypropylene pipet and transferred to sterile polypropylene tubes.
Samples are maintained at -30 °C to -70 °C until analysis. The samples are analyzed for

interferon (o) by ELISA and for tumor necrosis factor (o) by ELISA or IGEN Assay.

Interferon (o) and Tumor Necrosis Factor (o) Analysis by ELISA
Interferon (a) concentration is determined by ELISA using a Human Multi-Species
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in

pg/mL.
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with stirring, and a solution of nethanesul fonic acid
(0.44 g, 4.6 mol) in 2% (v/v) deionized

woioen73ogopr opyl al cohol (3 nlL). The sol uti on BEEUS2005/047067
heated at reflux briefly and then allowed to cool to
roomtenperature. The resulting m xture was further
cooled to a tenperature of 0 OCto 5 C, and the solid

was Toeddr @eéresis iBectora@y (v F)i dontaittacion &ndbterasfeiusmg ]EJLISA kits
col d isopropyl alcoho] (5 rTL) ...The 1iJgoI ated solid wa

availapis isem Bipsqyrcelaisgnational fapy _ h‘FrH?TSlyp thecNF ggncentratlon
caffpt JUETEYRET ot ORGSR, G0 e MrtiDRsar b Ralf BHh (ERHAAR
anglywarifrben IGBN Igteafationdl2 Gaithdnghupg, il JThe ifimmindassay uses a human
TN frshy g B GG oERET Bom TSRS eet o Camarillo, CA.

Re&didHle rg;?sg@gxsgg/ngo C, 47.31; H 5.96; N, 19.71.
Found: . 48.26: H, 5.76; N, 20.32. This material was

characterized by powder X-ray diffraction anal y3| S,

DSC, TGA, an

Xoray di i1 roctioncnd: pepCRoRIRRet RAG TR AN e

DSChd &6 Qudipledyfilfe s ewhuldtiont B81b® tHe setAfh 4nld SnidaBinal cytokine
sorption isothermis shown in Figure 8. In-situ salt

datevere pbigined asingAbg Edlosvinggarerab test ethednol ar (M) of

eth sul faon nes o a
by ol e AR igh iy cdBRNEDERERIAfeaf Milon @) sround the neck
onaﬁzb @oﬁﬁéduﬂiﬁ&i appaEUt foCH&tLQtl a@duﬁg Rah@wléﬁaioll@fejddo (pCev@ht ingestion of
was di ssolved in water to prepare t he

thes@luat Paimals Heer ben riefiqdcm%faam@llx “ﬁ@rﬁ@m oRgal. Reats received one
ndi SRR L Bles SURLERT 8 B M WORE, B4 35 vas
coHedted Wy, &rdiap ptatuted |Hleeﬂd wad aibwed tanloabriefby at mdmctampekature and
sy ol et C i or TGy Faspats o et B0
unggi% %@ é@%ﬁed%? cgead coJJ%ﬁtrélti&i% was capped and shaken

a water bath for 24 hours. The appearance
of tHeHowamibloodeplkotion,itheratzasere eathasizetiandihelir tvhginal tract,

ine{ BT e ot Py eGHYES A A5 PN e Plgsed 1n o Seaed 18
mff bﬂyb@fa?ﬁ’nd ﬂisﬁliﬁfkemh@iﬁﬂ nNR)geﬁ’ {Thé ﬁ%ﬁerp@%ﬁ{al ti84%ed sﬁertngﬂe was

t he [trate was diluted w th nethanol Slo m.)
thep‘r&uvpamée@rsb@ oilnehRPYH negdaung $Celox,1§tePand) MBY) Icontpingig 107e fetal

vof g spl oG P Pafif ) TN Ll ey BT Py camyein and 2
méttdpodiembD(RINIT orhplate) dorbbinedwiBar @efNse(itibfr cocktail set I11

(Calbiochem, San Diego, CA). The tissue was homogenized using a Tissue Tearor

(Biospec Products, Bartlesville, OK) for approximately one minute. The tissue suspension
was then centrifuged at 2000 rpm for 10 minutes under refrigeration to pellet the debris,
and the supernatant collected and stored at —20 °C until analyzed for cytokine
concentrations.

ELISA kits for rat tumor necrosis factor-alpha (TNF) were purchased from BD
PharMingen (San Diego, CA) and the rat monocyte chemoattractant protein-1 (MCP-1)
ELISA kits were purchased from BioSource Intl. (Camarillo, CA). Both kits were
performed according to manufacturer’s specifications. Results for both TNF and MCP-1
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using the follow ng nethod. A diluent was prepared by

di ssol vi ng phosphoric acid ( 1 nL of 85% in HPLC
w@e@do73mt er ( 1 L). The resulting sol uti on waBCHUS®AS/047067

in a 60:40 ratio with acetonitrile. Each speci nen was

diluted to a volunme of 50.0 mL wth the diluent to

provi de a sanpl e having a concentration of |ess than
areQdxpeegbeal intp@/rhk and Qrel’l’io@llnatiiﬁllﬁer peo mgi dfltiskud, efhe(sedititity of the

An_external standard prepared di ssal vi ng
TNE Ebl%thﬁ%dﬁ?nﬁﬁ gweshya ue used to form t e standard curve is 63 pg/mL and
j )| lif {501 ]@Hglthyrldln4amnefree base (25
foﬂtﬂ'i:g/i’élﬂllﬁtl_ﬁg%(# S(? with the aid of sonication and
then diluting to a volunme of 50.0 nL with nethanol to

provi de a stock sol ut.i j dded to 5 nL of

the stock solution \hgcﬁgem&%@f@gm A Waters LC
Mody), eheliRhipl SWRIAIMIRANIRBBEH s WeldmBRd AL O SV P €@ using a Haake RS
reproduci bl e injector, a detector (326 nm

senvavbeangtigquirpad Witlr b3 o 29 dmealsmg@mostrollahramtcp\mtd)etween
gsed w th 15 .cm X

a B RP
1 g i 1 SRR I Y TRE Vet dersHagERAee. Thd Viues
refrRRa 81 Hdnlezeed eR@lubs act@nesul fonat e, sodi um sal t
(2.00 g) and phosphoric acid ( 1 nL of 85% in HPLC
grade water ( 1 L) and mxing the resulting solution
in a 65:35 ratio with HP rl%j%lgcetonitrile. A flow
rate of 10|njmn\msuse ol um was

equiThe geRtstowinid Tatilee betuw bverdqhamed il the €ol8iSiing ihetRsd.
tested using six 20 nL injections of _ the external

Stepy bin&bg prrabsns pers dsgohepd 1PrPé0HYé€Pn§t&1XFé’ -st-&2riyigthylpropyl)-14-

1mgﬁ%bl?t glr['l mEPﬁtH é@ﬁ%ﬁarﬁ eac lfoﬁ?té ﬂ%ﬂﬁ%te%éﬁheﬁ §issolved

mtt&ssbhﬂhonn corrparl son to a st andard The concentrati on,
rcenta
Stp. 42t ﬁ%@tﬁyrsgﬁwams flissolyss igagders Griqmer BHRapsdigpersad in the
solufiofM ne in solution was then cal cul ated using the
follow ng operation: {[peak area of the sanpl e/ wei ght
Stegf 3:t Tlee sAmpinefr¢mp)dy | peaddedrte diecﬁisnem‘orsframo&cpj/? widhilg myixing.

th t andar,d 00, The it f
20 Elogprpafe SRR BN Fhtiatithlp +t BRERcan ¥ nen
be cal cul ated using the equations present ed by Tong,

W Q, and Witesell, G Pharmaceutical Devel oprment
and Technol ogy, 5(2), pp. 215-223 (1998).Table 1
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In-situ salt selection test carried out
in-situ salt selection test was al so used to determ ne

W@ ododloriose i es of
-im dazo[ 4, 5-c] [

| -(2- methyl propyl)-I
, 5] napht hyri di n- 4-am ne

in wat

PCT/US2005/047067

et hanesul fonate and | -(2- nethyl propyl)-I

-imdazo[ 4, 5-c] [
nmet hat

, 5] napht hyri di n- 4- am ne

er The

nesul fonate in m xturdagblefs 5% (W w) propyl ene

Ln water and. 5% {w/ w\ diet h\/l ene_qalvcol

gl ycol

rmnoetil%g ther in vvater The e
was usetRreHPth 506 (W w) cosol ver

lieu of vvater and the data is p

follo

concel

t hod &®kd% vée) above

lE)& $I Wd
rovi ded

T o TGS A"

i'n the

MD3Ag (@M&s@fon&@rm@ﬁﬁ@dﬁ
rafion of Q0 Q05 _Mwas nht

|0$0156 f
Lned. T3

i00@d69agiod 53

hle 2 |

n-sit

salt $6&lacwmes974Bst carri ed out

il at 6

LI IN_AA RN L

.3 t h

4.70

cosol y

MR A

-1 m dd

et han

HNN

isto0

15.00

psyy) fonat e hae heen faound t

AMtHylpargbdd . 5] napht hyri din

-GAtm 1
o _nmodul

®.15
ate cyt

0.15

oki ne

bi osyi

1ﬂ°hwlmr4!hﬁnl nduci ng the pro

dL4@ i on

0@@3|nt

éx0%r o

aand/ ¢ necrost-s—fFactor—av test ustgth
met hod IE(SI ‘ilf)%cﬁmﬁel ow. An in vi ttF%S hun | ogd"Cel |
syst emzt)% ’Pl%%tﬁa?mﬁ@%ﬁﬁorpyt ok UQ).M‘dUCtO &N, AQiayvit
i s base he neasurenent of ilnterferlon (a) |and

t unor tﬁ’snﬁoémtefract or (a) (IFN grid. 7T1I’4# 8r2e%2y3éct&1\®f7y
secr eteg—into—eulture—redia——as b +as
et al. H’] C,yt oki ne | nductl on by?%e I n”rflu(zormufl(gt or

| m quiRg cg s¢ /609, " Journal |g§ooheUKoRybe BIahogy
58, 3 5 372 (% ptenber, 1995). Bl ood [l Preparatian
for Culture Wol e bl ood from heal t hy human donors is

col |l ected by venlpunctu vacut ai ner tubes.
Peri pheral bl ood m)nonu eéélll___qy( PBMC) are

se p%@?@ﬁ Jf EEmpheh e, 1, @ﬁ&j lh’)éveg@ﬁﬁgirﬁd giag kiRBeneral method of
centrifugation using H STOPAQUE-1077. Blood is dil uted

Exampws t8h1 %Tlm%mfﬁm@rﬂés éSB@f, férand 18av4ra prepprEIsingrthe

£ 1i—la 3& danced Salts Solution (HBSS). The PBMC | ayer

0 WIB%me Y%d and washed twice with DPBS or HBSS and

StépEE USRepaiskns twefe disdodedcia |pk@yﬁ€nelghyd8PMppﬁﬁcﬁmhtere66 Wh®s of the
BMC suspension is added to 48 wel| flat bottom

totgk amouné ugqdste gehievs tha fimabwatein theseh)-at- (Hxémb)‘lp@@&l) Ik
P
1mg(%aﬁﬁ§r %%B%tggﬁﬁn%%?éﬁﬁg%g@%h n?c{%?gmae was then dissolved

in the solution

acp K.

S <

Step 2: Edetate disodium was dissolved in water. The remainder of the propylene glycol
was added. Carbomer 974P was added and mixing was continued until the carbomer was
completely hydrated.

Step 3: The solution from Step 1 was added to the dispersion from Step 2 while mixing.

After mixing was complete the pH was measured.
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cont ai ni ng test conpound. Conpound Preparation The
conpounds are solubilized in dinethyl sulfoxide

W@ DNBEQY3939The DMBO concentrati on shoul d not excREUS2005/047067
final concentration of 1% for addition to the culture
wel l's. The conpounds are generally tested at
concentrations ranging from30-0.014 nM | ncubation

The solution of test conpoyggleys added at 60 mMMto the
first well containing RPM caonplete and serial 3 fold

dilutjons are made in the wel | sﬁelﬂ'ﬁféVWBM: suspensi on

ilggiepieRt added—t-o-the a -
bri ngi ng t R bb ESABouS |dopEadts troe i Lpd Bx 17 | Bx I8

DrgsTT ed Tangg1e3 @1@;4 OWk3 [T0%5D N 4550 NCRTET At1 68 | 4.593
of PBMC sugpensign is 2 x 106| cel Il sfnL. The pl atles ar g

(etbangeulBuhatei tth sterjile pllastic |ids, [ixed gentlyjand
thﬁ |n ubated fgr 18 tjo 24 hpurs af 37 0OC in a|5%
YEACHi ofi de at nosphere. Separati pn Fol | ow ng

CattyepRathpn [T heopl(atem) ar e pent r2 deiged2 figor | 10.101 nubesy | 2.30

at 1000 reyolutidgns perl mnute (rpn) (approximatlely

Pragleng g@)COht 15.0C.| 3080 cleD.0pr e80&Al Os {ip2ék0fht| a¢f2.0G d 60.00

[
-2 uvc w-h—a—stetri-e -y otopylene i [ fc
Msthylparalsn o 515 terd 1% qu gwor o;@;l ne %5325.8§§W gd> | 0I5
vepaiddeRT alnetzat] -3¢ OC .03 - [70.0€ Pind.08 anglogsiis0.08he 0.03
sanples are analyzed for interferon|(a) by FlISA and

Edﬁ:taté dimﬁimnr e@rQiSA s (Qfct jor0.0%) b@AOSL SA05r || GOR Asddp. | 0.05

Naeecrnelr o n+ A

ntorf Ay { A\ And Ty 2) Arnadl ol o
20 ELI SA I nt @’rzljelr orp'%va) CQ)\WEGHIQ'S%I pg de pgp‘m n@yogy 0.00
Tréhé®Anldsi Ng a Hunman Ml ti - Speci es k t from PBL
Bl onedi cal {l.aboratories, New Brunsw ck, Results

PuaﬁedmmIesce&Q 251 pgﬁiﬁ TAMOR né6196s| S7i%dct 0t6.9ka) 35TKF)| 32.88

L QA Ll

nad. ikt e - +t o—arvratrl okl
pH‘f’r om Bi osouc‘é I nt %}2 ofdl || Crtar {1 PP ¢a3Z | 29 ] 25

Al Ternately, the TNF concentration can be determ ned
by ORI GEN M Series | nmunoassay and read on an | GEN M 8
anal yzer from | CGEN International, Gaithersburg, MD.

e SRRSO DRI 4R KRR PR o
do$eusing the test method described above with the following exceptions: the tissue
samples were centrifuged at 3000 rpm for 10 minutes, all samples were subject to a
dilution factor of 1:2 for TNF and 1:4 for MCP-1, and the sensitivity of the TNF ELISA,
based on the lowest value used to form the standard curve, was 31 pg/mL. In addition, the
gels of Examples 15, 17, and 18 were found to induce cytokines following a single dose

using the test method described above.

Examples 19-23
The gels shown in Table 5 below were prepared using the following method.
Step 1: The parabens were dissolved in propylene glycol (approximately 66 wt-% of the
total amount used to achieve the final wt-% in the gel). 1-(2-Methylpropyl)-1H-
imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate monohydrate was then dissolved

in the solution.
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Results are expressed in pg/nL. CYTOKI NE | NDUCTI ON

| NTRAVAA NALLY I n the exanples of the gel fornulations
whedoon79B® serum and i ntravagi nal cyt oki ne dat BCTMERE05/047067

obt ai ned using the foll ow ng general test method. Rats

were acclimated to collars (Lomr Bionedical, Mlone,

NY) around the neck on two consecutive days prior to
St&c2:UBfetsle SlisdgiunRats disel eedial wase dhceepaiadanif thagepyicas glycol

of the drug. Aninmals were then dosed intravagi nal l‘éb%f@

wagjageds Carborger Qjéﬂ’ angexenthap gay Egsethaveraeqded agaueatia

Wi ng
mi ogi ng%@#oogq&ghsﬁ%gﬁgléﬁeé ?%’laé)car %@ﬁh lﬁ%:t%&ljr e. Bl ood
Steypx #hd sbettbrt ﬁnomlsmstp bwiaseﬁdlqedab theahspe’rmrpﬁomtéh:elez avidle mixing.

erum was se ﬁ?@ tl_gomthe clpt via centrifugation.

S Al DIXInE YAS\RQ p &P Yvas%a% ntil it was anal yzed
for cytokine concentrations. Follow ng bl ood

collection, the rats were euthanized and their vagi nal
[ ract, including the cervi Xablees then rermved and the

|t\t\||n Was wol ahad nlarad | r\r\ln\li al
VVCT yllcu, |JI AT TU T II u. OCMI C y\.lvl %9
afh r&ﬁ%ﬁh frozen in liquid|nitrogen. %@48@@;
ti ssue sanple was trE;plgs IERendeeE iy 1. Fk 1(23
L ni era

RPM medi um (Cel ox, St. Padul cont ai ni ng [10%
ovag@t}maemuhﬁoﬁmhmohﬁhute) (,dl 531n>;l.SG:D), 1231M | 1.531 1.531
n/lct rlo 1N amd 2
n@?@&ﬁ’@lﬁg?@anol (RPM conpl t%% L &nbi ned -3t 200 | 2.50
DXQLHES By 1N DI TOT COCKt al'l |_l|50(uu1ggooche1nq. 0 Safng.
ng%{o %&%‘1 The tissue was hormq=n| zed |usi ng |a |ssu%0O

TBaupglen¢ Blyosbec Products, Ba0tdoess0.00e, 60K0 f|a50.00 | 60.00

nhroxvinmptelyv onae m nnfc ha fl Ccllo CIICI"\QI"\CI on—-\Was
=9 T 1 WYIoroao UG T LA L =4

i EC|"’h3’ché*’ﬁa?qnfuged at 2000 rplﬂ]fSOr 9d5ni nltlds Jduk: | 015
r r onto pettet tndj@p 2 and e

:.g%@b]%%tag%{l coll ected and dtored 2103-2()00(% untl'?3 0.03
aRattytzelikotiium cyt oki ne conceritosat | 0/08. EOIOSA Kiad.e5 f of 0.05

rat —tunor necrosis factor-alpha {TNE) were purchase

F PedisDVEiRar M ngen (San Di egj‘éz“OAfS &hd kt3ﬁé34r gt35.24 | 35.74
OCyte chenoattractant prgtEin (VR T B PATK

re purchased from Bi oSour?edil nt F% ar‘?’ajrl | SlPCA) 23

Both kits were perforned according to manuf acturer's

specifications. Results for, both TNF and MCP-1lare

exprids$els 9 fiExagples 191G wiere forndra induse Cﬁ@km,z@@lmjw@g a single
dobd usintthe TOEnRB0Y debtived aBbvd he

10
Examples 24-27
The gels of Examples 24-26 were prepared using the general method of Examples
19-23. The gel of Example 27 was prepared using the general method of Examples 8-10
except that the tromethamine was omitted.
15
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TNF ELI SA, based on the | owest value used to formthe
standard curve, is 63 pg/nL and for the MCP-1 ELISA it
WO 2006A739¢9 nL. VI SCOSI TY TEST METHOD | n t he ExaPgii/€52005/047067
bel ow the viscosity is determined at 20 0.5 0OC using
a Haake RS series rheoneter equipped with a 35 mm 2
cone using a controlled rate step test between 1 and
B0 s 1 wth an interpolatiggplets 16 s 1 for viscosity
versus shear rate. The values reported in the Exanples
are the values at 16 s 1. Exanples 8- 1®elsrff’évyw)s shown

i lmereding 3 pel ow were prepa 9 A

net hod. Step 1: The parabeng %?3 di s%xoﬁ/ej ﬁ% Ex27
PD @ﬁ]@ﬁeéﬂlﬂ%ﬁﬁémdmh}?dr%}hyl papyl) -1.531 1.531 1.531
| m dazo 5-c][l,5]naphthyr|din-4-am ne

e€anbnmsu974ﬂ1ate nonohydr at e vvéZsOQ hen d;iiOQso ve?bIOOn t ha.50

Al Ct Al 9. Fdat-at-a A S 1 bl v n
o T T UII ) C'J . LUTCTTAau T |@ ) U ||| 1 T,V LI}
R ehan 8P o rer  974P was di >p;lQ:, nix‘)ﬁ >oI]u®40n. 0.00
PRByRne oSOl Ut on Trom S 990.@90\’\'53 AR06tPd| Tgobbe | 60.00

di soer3| on fromStep 2 while m xing. 20% Tronet ham ne
leetltyilpamabmas added to the m xtOu}rfe tjo &dpust thes 0.15

Evarnmml Ao al il o 11 1') AN 1A

LILJ T J.J. J.U IIIC \‘JCI Q U.II T C Ly T\ L
\A%‘me‘ébﬁ?ed usi ng the generaﬂ hog’ogf =X es 0.03
Eddate di¥odfi) S OF Exanples 13,9 ge, 1169057, aftﬁ%sw WepPs
repared using the followi ng method. Step [: The
p2(i%a Jemnctheminediobsmived i n pr dpdd ene §l09co| 0.59 0.00

approxiatety—66—w—%-oftpe-tolat—appuptuged_tg
WUSTOVRRE f1nal wi-% i n t hedgaP) | 1442 Mbt RGPS | 35.74
FE@pylr) -1 - imdazo[4,5-C][], 53 papithyr§ dif-43am nNe 34
}ltﬂﬂanesul f onat e nonohydrat e vvas t hen )g)l ssolved in|the
SUlsavsigncpSt ep 2 : Edetate di sdOum was0di ssoNided |i n ND

Watl-er The remainder—of the nr nnyl ene gl yr\ Hl—was

add e =o8f feFERINT 4P was added and ni xi ng was
continued until the carboner was conpl etely hydrat ed.

The gels of Examples 24-27 were found to induce cytokines following a single

dose using the test method described above.
Examples 28-32

The gels of Examples 28-32 were prepared using the general method of Examples
8-10 except that both the carbomer and xanthan gum were added in Step 2.
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Step 3: The solution from Step 1 was added to the
di spersion fromStep 2 while mxing. After m xi ng was
W@ oimploz9eo t he pH was neasured. The gel s of ExanpCEES2005/047067
11-18 were found to induce cytokines follow ng a
singl e dose using the test nmethod descri bed above with
the foll owi ng exceptions: the tissue sanples were
centrifuged at 3000 rpm forrgbfe 7m nutes, all sanples
were subject to a dilution factor of 1:2 for TNE and
1:4 for MCP-1, and the sengiti vi ty. of Qeli%(%'NF‘WELI SA

hinesdigh the | ovest val ue Used4 m and

curve, was 31 pg/nL. In addi "’iu%% E Qg SX;B of a%%g}rp E§32
1§rug1@thaﬁ8§11f%ﬁaﬂé@ﬁcﬁ1oh9&&aﬁé)t @.19000@5Cy GIFES 150 | 4.50
lowing a single dose uSiing the test |method

j@srhomﬂ%ﬁbove Exanpl es 1928 TA83gel 2.¥how2.06 | 1.75

Fe—prepares S o) t+he—faH--owHRe
'%@@ggpep 1: The par abersl'gge g ssallvAd |an'00 0.88
DPRPYIRBglyIbY COl  (approxi mgtiglah 680 \0h- 1030foot Ne4d.¢ al 60.00
nount used to_achieve theifinal IW-%iln the |gel).

Meﬂayﬂ/rwaigplnpropyl)-ll [ - ridixdaz6[l5 0.15 0.15 0.15

ht hanoagnl £ An

BROHPHFEEL was tpen o ssol Vel 1 h00Re. JONA | off-& ep| 303
EH&%%Es%dFHn?Od' um was di sSqj d/ pipsnat

? 5 They. % 0.05
emal nder of the propylene |glycol was adde Car boner
92&% ﬁnnhebhanmmmhgium i f ugddi0 wed 25add @oﬁ?sequbﬁﬁ)i al 290
vl
I\

+ 1 Hod vt 1l t hn +hir|/gnt: \ o
gH‘bﬁé{\ t?hydrat ed. Step 3:508fe E4Pd1 i| 6790 n#%%ep 30.64
B added TO the di Spersion 4§ 0om p(ep 24 3w | e XTI Ng3
After mxing was conplete tlhe pH/ was neasured. The
p¥lissogify Exanpl es 19- 23 wer g 8960n¢11@00 nd66e clyr200Dnes7000
nl | n\M no—a CI ngl a rlncn IICI nm t h test et hnrl
descri bed above. Exanples 24 27 The gel s of Exanples
24-26 were prepared using ;{J jgggeral net hod of

Exanpl es 19-23. The gel ]? anpl e 27 was prepared
usi rgetgebshpamendlablest badwovas Bxepapddasig: the fdlovepg nektaid.

Step F Eae(%gtgtd?s% 1urr]r(1e w\g’galsgoq]v cfl?ldwal%'etl)r (;pfg}gﬁlnga%etlﬁ BG]‘J] og the total amount

wv-_n

used to achieve the final wt% in the gel).

Step 2: The parabens were dissolved in propylene glycol. 1-(2-Methylpropyl)-1H-
imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate monohydrate was then dissolved
in the solution.

Step 3: Carbomer 974P and xanthan gum were added sequentially to the solution from
Step 1 while mixing and mixing was continued until the thickeners were completely
hydrated.

Step 4: The solution from step 2 was added to the dispersion from step 3 while mixing.
Step 5: Tromethamine was dissolved in water (20% by weight tromethamine) and the
solution was added to the gel from step 4 while mixing. Mixing was continued until the

gel was uniform. After mixing was complete the pH was measured.
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The gel s of Exanpl es 24-27 were found to induce

cytokines follow ng a single dose using the test
woreithomadescri bed above. Exanpl es 28-32 The gePGT/082005/047067

Exanpl es 28-32 were prepared using the general nethod

of Exanpl es 8-10 except that both the carboner and

xant han gum were added in Step 2. Exanple 33 The gel

shown {in Tabl e 8 bel ow was Tablkear ed usi ng the

foll owlﬁgreaghpod Step 1. Edetaf § Bts06¢ 9GERB, wiw)
di ssol g ' "y 99 9% of e rotal
ot § OIS oo AP RbRSIERRE] Y| 99 70 Ofg ¥

hreve the—tina—wt96in lZ‘Iz get)—Step
2 . The ers—were—ai-ssebved—Rr—propy '..Q ghyeot
|- (2- ”hanrm,n . £10

i m da dTrgpjdeqqglyca;l,] napht hyri di n- 4- ani ne_ 15.00
et hangdVethylpatabemonohydr at e was tlhen di ss®l¥ed in tHe
sol ut i|dopydp@pb&dr Car bomrer 974P gnd xant h@&f3 gum wer €
added |geRuentisédilin to the solutign from Syep 1 whil g
m xi nd ABfelafiifd Was continued yntiT Theppfi CKeners
wer e ;Lij{h]]ﬁ:e‘h ' 5 nydrated. Step 47 Tfe 50I8lflllz()ﬂ from
ste W&kﬁe—dﬁwﬁﬁw&ﬁ—a—\m—e
m Xipn P&t on 5 Trompt hami ne-wWas diccol va n_\wat ar
(20% b \/V]\iﬁqslfmi(cﬁs) onet hamine) and it he sol Iﬁ?qpn Was
added to the gel from step 4 while nixi ng. M xi ng was
continued until the gel was uniform After m xi nhg was
conpl ete the pH was neasured. Exanpl e 34 The gel shown
in Table 9 bel ow was prep¢sghleising the fol | ow ng

nmet hod. Step 1: ar abens vvere di ssolved in
pr oﬂ}lp@ﬁbs deﬂab]e&{) BRlQus f¥RS IDERPSTRF) 1}51qg the following method.

Stégf: RROphabint bicke ALQMNYTOF G AR 0. Methylpropy ;11

imi&hkofidi a1, SnephtRyridideft-ahme cilmnesulfionaa mdiiohydl’ateadasl then dissolved
wat eL%iéappr oximately half of the total anpbunt used to
in thersPi8t he final wi%in the gel). Step 3: Carboner

Step/A PR AR NS Biug ks @1@&)1\%&' IR ( Elgﬁgilﬁia?@y Ralf @Pﬁle“ﬁ@ttaﬁémount

(approximately half of the total ‘anount used
usertioi achieve the finahwt%wn e gelt he gel ) were added

Stepeéq u8ar‘ialor%|er ¥74P xanthan gum, the solution from step 2, and water (approximately

half of the total amount used to achieve the final wt% in the gel) were added sequentially
to the solution from Step 1 while mixing and mixing was continued until the thickeners
were completely hydrated.

Step 4: Tromethamine was dissolved in water (20% by weight tromethamine) and the
solution was added to the gel from step 3 while mixing. Mixing was continued until the

gel was uniform. After mixing was complete the pH was measured.

56



10

15

to the solution fromStep 1 while m xing and m xi ng

was continued until the thickeners were conpletely
whyaearma? Step 4: Tronet ham ne was di ssol ved POT/WAL005/047067

(20% by wei ght tronetham ne) and the sol ution was

added to the gel fromstep 3 while m xing. MXxing was

continued until the gel was uniform After m xi ng was

conpl ete the pH was neasur ggplevanpl e 35 The gel shown

in Tablig tHicHE! OW Was prepared USi Bgni €3k elel @)
e o TR dnesl R PERBRTRAET & L 50 VESo

ropylete HV .
|pm gg_z L-C‘aﬂ'l,) ér’ |4PL_\'| nanhf h\/rrlyr*hd:n /Iylﬁin ne 200

et han 34 rmnnh\/rir m‘p was_ddded in ]?OQpnar ate
por ti oioptieneelieoli ng. M xi ng wasl_contind®duntil tHe
drug wadetbplpptabel v di ssol ved. Stlep 2 : BEiéfate
di sodi|ropEpardbasol ved in water (Japproxi ngdgly a thijrd
of the ERtad g@pBumt used to achidve the Topal W% 11
t he gevpmmgghggmfé Carboner 974P,~Ixanthan ggy the
SO! uti 3! r1fe '{?Vaiérep 2, —and WdE-ELI appt uxl ISﬂl |y vau

+ Al ANt

t hl r dr Iﬂ— LA "A %1 aAaTTouTTU UOCU al
he

wt% i el \ wer e added seqllentu| aar;lllc:z d: he—Hnal
sol uti MS‘FQSH%(“ﬁs)nn 1 while mxing and m x78199 was

continued until the thickeners were conpletely
hydrated. Step 4 : Tronet amg yas di ssol ved in water
(20% by wei ght tronet hamlﬂéa)m 7‘1& the sol ution was

addemetgel dhbemde Tableam wlEP was hied Rk Ak fdllbii/hﬂ@ﬂl%&d
continued until the gel was uniform Arter m xing

Stepolipl lea Rargheas wrwgs g0 PeaPytngelyogl et-(3- M%hymnoayi)drﬂs
im ago 'SSg]ég§E1g}é Bglﬂggﬁg %&%@I{oh@?&o&g{}?(ﬁéﬁg%é]agded in3

sepaira[’d: daziohd while }r[1k1n§5]\ﬁ&ﬁigtd7asrdodnmue@ -umiil 1R drug was completely
et hanesul fonat e nonohydrate Part A Under a nitrogen
disgel¥e&phere, a suspensi on of

S B8yt BB Rty P
amouyistd ta mténe(vaaﬁe Bnad, Wt% ﬂl&hﬂgd:l) was added sl owy over
Ste% SD:e{?zI:lr%gmgI 9’Péﬂ3e xan Han gum t € So utlctnf‘;jl {‘rgrlnns {' and water (approximately

T+ N

two thirds of the total amount used to achieve the final wt% in the gel) were added
sequentially to the solution from Step 1 while mixing and mixing was continued until the
thickeners were completely hydrated.

Step 4: Tromethamine was dissolved in water (20% by weight tromethamine) and the
solution was added to the gel from step 3 while mixing. Mixing was continued until the

gel was uniform. After mixing was complete the pH was measured.
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tenperature at 16 0OCto 20 OC. After the addition was
conplete, the reaction was stirred for three hours at
wa@2aoenopsat ure of 20 0C to 24 0C and t hen addeRCTjuSR$/§47067
to two portions of demineralized water (12.5 L each)
at 20 0OCto 24 OC. . During the addition, the
tenperature of the mxtures was allowed to reach 29.5
0C to |30.5 0C. The resultiTghleri&tures were cooled tqg a
t enper|ghpiicgieaf approxi mately 10 OGzow@fle 35RRI (B |60
m nut 6 Gkl RO AR T X UTe adowes |
deni ndralPSBd Yiifer—(2 %2t and-x—+ L) Bt the |pH
of the233t ualed the pH of ' PP zed wat dr .
The taﬂ%ﬂ&@f;ﬁmm, 50.00
4- chl qretBylparabef | . 5] napht hyri di ne, cont adA8d wat er
and wdLrogdparaberPart B wi t hi n ong hour. Paos B
| sobut|yEdRmEneisédi8h g, 10.7 nol) was addedpbpe a
susper|sremeMandine Materiral from Hart A 1nggs
tetr alyHL A © L) OVer a perijod of L‘rwm‘es—
whi | e ntar nrng—a reacttontenperature—of 17+ 0€ 27
0C. Wjéh—the—additi-en—was—75% conplete; yé.quow ne
f or rredj_lm‘(@'?bmi on. After thd _additi nﬂO\an
conplete, the reaction was stirred for 30 mnutes at a
te . . 0] dded w
st1 AR Reseldions B S8R B REeMTs LA gt fobar
each). The resulting m xtures were stirred for 30
m nutes. The solid formed_ in each m xture was isol ated
by filtration, and each s®fA®Iad% washed with

do ) Ly 20 ik <t o
T e e Thab eyt it 5108 ALl d-srvine
solids were then dréthahesulésmteghdnaiydtdse filter funnels
to provide 1.225 kg of

Pa’&-‘% 2-met hyl propyl )-3-nitro[l, 5] napht hyridi n-4-amnine as
a yejndems fdlosth aﬁMUCs:ﬁﬁAjer@@ssugﬁ’éH@ioﬁ%? 3Wikb- lf%%}%ﬁ%k&‘iﬂﬁmé (1.00

anot her run. "Par hydr ogenati on vessé ar ge
kgud- 2hmesn dPdhR<# Sl )orasspopd e i ide athp yRhosghorous oxychloride (882.5

Ltro 5] napht hyr,i di n- 4- am.n 0,300 kg, 1.22.mol) in
e, D35 AL ELRRRI N Rk RO oo he il iR e
terhstratOMed 16YC2520PE! iATATHRMIERLA Whs CodRmplbke, WBS redbitdh was stirred
toluene (500 nL). The reaction m xture was pl aced

for fhige howsp@ a gremppataresefi2d *C3024XCpo4 thea,added guicklyde two portions

o PR eP o Bl FPST AR A 2 Bhabtnaatd b

temperature of the mixtures was allowed to reach 29.5 °C to 30.5 °C. The resulting

+
U
edlies

mixtures were cooled to a temperature of approximately 10 °C over a period of 60
minutes. A solid formed in each mixture and was isolated by filtration, and each solid was
washed with demineralized water (2 x 2 L and 1 x 1 L) until the pH of the filtrate equaled
the pH of demineralized water. The tan solid product, 4-chloro-3-nitro[1,5]naphthyridine,

contained water and was used in Part B within one hour.

Part B
Isobutylamine (784 g, 10.7 mol) was added to a suspension of the material from

Part A in tetrahydrofuran (6 L) over a period of 45 minutes while maintaining a reaction
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filter agent. The filter cake was washed with tol uene
(500 nmL), and the filtrate was concentrated under

WO e@doed3pressure to a volume of 4.5 L to provPdBUS2005/047067
solution of iV4-(2-
met hyl propyl ) [ |, 5] napht hyri di ne- 3, 4-di am ne in
toluene. Part D The solution fromPart C was conbi ned

teﬂmdnﬁtﬁret@ 1geaas a7 foniveheacthd aad@itionwds a5% dombletd, ye¢llowheldles
The reactjon was_ heated to a tenperature of 90

forgred ‘hihe ofitionn y¥fiethesidisionaes qomplsts thgreagtion ya stiryagsfor 30
m@&?? gtoaon%ﬁ%%%?ﬂ? Ef 9fs59¢ 169> @°E%§18%hen’%dﬁ§%\éfgtp%gﬂﬂ% t%f 6%8 portions

reaction ure was

of Béinineralizydwhier (12, L amd).t The edshiingimidiusds wératerré BER 30iminutes.
ooled to roo

was..col l ected.. The reaction m xt
The éﬂlﬁg?oams& i eagh mIXpge Wos }Sﬁram by fﬁlﬁra’ﬂ%@ﬁ erchtodid Wastwp r%ed
wiﬁ&odé%ﬁﬂéra%%q'%rc(érxb.?ﬂ {u%ﬂ(th?l i &fthe]f%ﬁrwe%uae@ 1l B

to provi - (2-met hyl propy
demineraazd Emteﬁ- Ef]l@ Isqlﬁjs Ve tltwrdrxéd neemrght oh thenfdtearfignnels to provide

0 carb te. T eri.al, was conbi pe
1 G S P e P BR B Bt Bint S PR Sicif-Sme o8 qilg soic
WA &S cPcﬁmeéa WHE NG RP B abBler HEPM he mat erial from
Part D was separated, and the toluene solution was

washed with deionized water (2.7 L). The tol uene |ayer
pal@s separated and concentrated under reduced pressure
16 a volume of 7 L. The tol uene sol ution was then

heaisehlydrogdnlti QCvesadl vaaehaget ingthacdudpdnSibh of V' QR -mdebGIptaopyl)-3-
in dilute acetic acid) was added over a period of two

nitped Ld naphihy ediged- ﬁmmer{pﬁgotl%el 2emal) I@ﬁokl@ﬂﬂ)@rla)s @mdemagne&slm
sulfste g@l éswz%%ddﬁie Foilo vJeH %ygadoﬁ B%ltlg{l}n\%s aﬁcl%ﬂg £ 'gfﬁfe{ Qﬁh toluene (500

rea n was at od overnig
mIS)t IThe eéhcabn Alixfifs Was SlacddGndbt hyrirsgai pressumt(3la >5L05fPal; 80 p51) ona
ﬁ in 3.33 L of de| oni zed vvater?,ﬂvvas added ove
Paﬁé ﬂ@aabwéhtemﬁ@wg or g heyssansddhen Hterpd ngszlﬂ%kba kaorelsﬂrfeCELITE

ﬁltjej% 5’%@85 OPA i pey! cgﬁwé?&/aﬁe\ﬁ@&ﬁ{ t)old@ﬁé g%qﬁﬂ) ME thei B?{e' ele’

m nut es resul ting m xture was st ¥ the i
coﬁii&ntratndl underatduep pressuratesd yolﬁﬁw@ﬂﬂénﬁ td premideaciobdion@f &*-(2-

of appt C for one hour. A
Thk i Tppbe R, Fiube i mhienias ool ated by
flltratlon washed with deioni zed water (5 L), dried

by suction overnight, and further dried in a vacuum
Pagykn at 40 OC to 50 OC for about 24 hours to provide

0. 6%6 légluggn %rbx(nzpart C was combined with p-toluenesulfonic acid monohydrate
(11.4 g, 59.9 mmol). The reaction was heated to a temperature of 90 °C, and triethyl
orthoformate (0.178 kg, 1.2 mol) was added over a period of 60 minutes. After the
addition was complete, the reaction mixture was heated at 100 °C for two hours, and the
ethanol distillate (350 mL) was collected. The reaction mixture was cooled to room
temperature, stirred overnight, and then treated with aqueous sodium carbonate (1 L of 1%
w/w) and stored to provide 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridine in
toluene and aqueous sodium carbonate. The material was combined with material from

two additional runs on the same scale.
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met hyl propyl ) - 5- oxi do- 17f -i m dazo[ 4, 5-c] [ |, 5] napht hyri

dine as a light yellow solid. Part F Concentrated
w@oweou®3anmoni um hydr oxi de (660 nlL) was addedP€DUS2005/047067

suspensi on of |- (2-nethyl propyl)-5-oxido-|I

H i m dazo[ 4, 5-c][I, 5] napht hyri di ne (0.520 kg, 1.93

nmol) in methanol (4.7 L), and the reaction tenperature
Pawwads adj usted to 20 OC. Benzenesul fonyl chloride (0.716

kg, .4.05 nol ) was added sl owly over a period of

be
m nikheadupaus éam frieratha nyrgerioh Sopelart Ddﬁa& S@mréﬁedx aidethe toluene
oL St M SR 021 0T S e and

condenarpted Gmdel’a‘eéthopd%&s@lﬁe tSa dohumelnfdr[oxirﬂeto(ld@ﬁé s@lutibn #ak then
of de e reaction

hegied {95 a@emﬁﬁf% %ﬁf&ﬁ‘é rﬁ?ﬁ of ?ggzg?/gﬂglﬁt ilutprcetie agid) wes added
ovérprpﬁé}iﬂd'@{t%%oal% Vgtgle%ﬁlﬂ’gfrﬁggf HakachiBR tdhSbrathteat 435C1055°C.

resulting mxture was to a tenperature
Aftenglre Aidlith@ Way camplethghe seact@orpwes:hqzatetcbetté OPGrdvedngndndvﬂfen

stnggg &fg}qﬁ%ﬁ%ﬁop e‘fv%ﬁ n and ﬁa s(ug(e 1t (g%q uen% 52#& d\/e\{otnpzed water)

wad Qs e a‘ﬁ@ﬁ@d of t%n 5(11h1)1te§' nAhﬁeo‘hQ ‘é‘ocﬁﬁinqyd}&@déc (0l $76at 8¢ 50% wiw

was neutral. The filter cake was dried overni ght on
in 8364 i water) Wasmdéw wer pievipdief 30 md@itésy Tofe resulting mixture was

B T X TR —

applfoxﬁlﬁa&élbll IIU)e’CSf@f bk At AGefloSspEPEAte Wadbresent and was isolated by
| - (2-met hyl propyl)-1/i-imdazo[4
filtsagiom sk vaghddignized watgr @nfia érlecbbB wtlrag ovarnjght,rasi)furter dried

e L e

mealaylprop 214 -gidd- 171@%1!11&2\@'[4 3-.cHa, Smdphetymidiesdglaflipht gelasi solid.
3.6 nol water) was added over a period often m nutes
at 60 0C, and all the solids dissolved. After the
Paﬁq;diti on was conplete, the reaction was allowed to
eat to 82 0C. The reaction was cooled from80 OC to
50 @Gnostdratesd qnlaaed)uscblmﬁomhmd@ldtmcmdes(660nﬂ7) Walsraddgd andsuspensmn

o e 2S8R0 SRR S o met

in fobfhakel (W@SL)aQﬁ’&ﬁme r@eﬂ:@ioﬁ E@nﬂ&ﬂ%ﬁf&rﬁasvﬁﬁls%‘% 6 o£0 Beﬁzenesulfonyl

appr oxi nat €l mai nt al ned for two hours.
chloride (¥ k6 @MeOi:mbl)@mS@ddmfslcbw]ytmt a pnr,lod/\a&'lﬁetmnutdshvhﬂe

maﬁrf}gltnmigr]tga Fe?agtaon Jcempera\{ %I l% Zé) ‘Q: hcﬁ ex ern E:oc])chun%n (:I‘Aleter a}Ted

addition was complete, the reaction was stirred for two hours at approximately 25 °C.

Sodium hydroxide (154 g in 2 L of deionized water) was then added to the reaction
mixture while maintaining the reaction temperature at approximately 25 °C with external
cooling. The resulting mixture was cooled to a temperature less than 10 °C for two hours.
A precipitate formed and was isolated by filtration and washed sequentially with 3:2
methanol/deionized water (2 x 500 mL) and deionized water (7.5 L) until the pH of the
filtrate was neutral. The filter cake was dried overnight on the filter funnel to provide
0.426 kg of 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine as a light

yellow crystalline solid.
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in a vacuumoven at 35 C for three days to provide 372
g of |-(2-nmethylpropyl)-Ii7-
WO podaziopyt, 5-c] [ |, 5] napht hyri di n- 4- am ne PCT/US2005/047067
et hanesul f onat e nonohydrate as white needles. This
mat eri al was characterized by powder X-ray diffraction
anal ysis, TGA, and FTIR spectroscopy, and the data
Payee(Be found to be consi stent with those shown in
gures 2, .7, and respectively he compl ete

d| och uapisioref 1 ﬁ?enﬁE}Yéi?’FPEYD éﬂrl@ﬁ@a@%wtﬁna@ﬂwrmm—4 amine
(o.ggﬁkg Cd4 fidH {iﬁééﬁ)?oﬂ;ﬁgl rf&l?i %Qﬁgﬁiﬂlsagpxnd water (23 mL,

‘ence | eac
1.28aol) ivchis atidled. imqlmopmeiaammfétac amdsszm)giof T@atw/ons. 3amdol
alterations to this invention will beco apparent to

ethaﬁ%léfogwu aclded-G |k WateRasadderbeier é@ﬁ%l?‘i Pﬁ@nﬂnwﬁes Aieo0 °C, and
allShORid aglgh& ' A}’tglf tht "elhémb{ﬂ Wl EbrﬁBlﬁetel {hesijaﬁ)éﬂ ﬂ a)pat% allgwed to heat

unders nven I nt ende

to 8pdQ| Sl’hb r¢ictienl way codled fromus °fCatol soeceam QAip¥EBE Sf 8Rék hours (0.17
exanpl es set forth herein and that such exanpl es and

Cénﬁﬁdndrﬁwngllawed b eand i @@nbtynmalgauue oexaight Wlfhrslcw stirting. White

f t I t I
A NE SR, "MaEH GPAn A A2 P auge wensoried B 7
ﬁle&\lrﬁ@ I53C dnd Mad@dihedSt 86 R&Jﬁ r'Pﬁ@ érs}ﬁaﬂrv%fp collected by
consi stl ng of 1-(2-nethylpropyl)- 1Him dazo[4,5

filggtidn, ShstedwityMIBH (U-Tanilried etemzsightsal the fidterfuanel, and further dried

in SR RS B e s B Pt 372 Bl dr mehyipropy-1-

t |
1m§c9111z8 [@t Sﬁc];?lt'1 gﬁl\égﬁt?&ﬁdlhtﬁﬁﬁﬁfe etl%ne%{‘%gé@ nfiolrflg)l_ﬁly&ﬂa AL Ovg-hltesneedles

Thu‘.S] Iﬁlhteﬁ?hamhh;actedlzad by anwd@ Xtriedifsadiibo aaslgsis,oFGA, and FTIR
Sp rl,g\p/%tpﬁ %{@elﬂé gigtlaat\??egg E Ltng(%?rg? ﬁwsﬁ%ﬁ%ﬂhttpgsfe s‘l?llo\?vlnrlr}x %igures 2,7,

antt4l FkstRE0dY, 5- c] [, 5] napht hyri di n-4-am ne
net hanesul onate, or a solvate or hydrate thereof. 4.

The salt of claim1 in dissol ved form 5. The salt of

cr y SIS Wrsiot e YR naf s flor Boadt i piiratis cited
hefed e ifborgdigted dlytrefefenct &i theid ehtireBlsMBERH Wk Mdividually
incorporated. Various modifications and alterations to this invention will become
apparent to those skilled in the art without departing from the scope and spirit of this
invention. It should be understood that this invention is not intended to be unduly limited
by the illustrative embodiments and examples set forth herein and that such examples and
embodiments are presented by way of example only with the scope of the invention

intended to be limited only by the claims set forth herein as follows.
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9. The salt of claim5 in hydrate form 10. The salt
of claim9, in the formof a nonohydrate. 11. A

w@b@smeieut i cal conposition conprising a PCT/US2005/047067

pharmaceutically acceptable carrier and an effective
amount of the salt of any preceding claim 12. The
phar maceuti cal conposition of claim 1l wherein the

wWRATTREgeAMEBIIEY acceptabl e carrier conprises

10.

11.

12.

water. 13. A nethod of treating a neoplastic disease in
an animal, the nethod conprising adm nistering a

. g?e[éaé%ﬁ%%fect%'g lﬁ%é(rpﬁ%%%i%l%pv@ongﬂ&%gf} fégz-ﬁleflﬁ}lcﬁgf)ﬁl)%ﬂinﬁﬁ&zo[4,5-

al s or - a ceu

c onpp s 5ldaphthofiddabmintletiimesd! fonmebid tlo(2thethgiprapmil)- 1 A4 .
A nethod of treating a, viral disease in. an animl, the

met HedeeddtsSral b Hgapibirifinderming methanesulionaie; @t gavate or hydrate
eff%}%g)\fe amount of a salt of any one of clains 1

t hrough 10, or a pharnmaceutical conposition of claim
11 or claim 12 to the animal. 15. A nmethod of inducing

- Compbe Skl S hivaren i i 10 HKEah ey BB Bzl

of @L[Y,S?rﬁghﬂgriﬁfn@i-ﬁﬁiri’e RN AR, o sitvREBF RRESUhGEIS,
conposition of claim11 or claim12 to the animal. 16.
The nmethod of claim 13, wherein the neoplastic disease

et B E R biviralsdes i sndRa Ot

Vi I gf 1 5pephegritn-4-beifan¥hinestBonafe, BBk B ate @ hydrate thereof.
preparing | -(2-nethyl propyl)-I

-im dazo[ 4,5-c][I, 5] napht hyridi n- 4-am ne

et hanesyl f opat e, . t t conpri si ng: comnbi ni ng

|- (a1 F‘n%%{ ())/fio CQ?Iglp%/r.l‘j &?soﬁ%d%gn.

-imdazo[4,5-c][I|, 5] napht hyridin-4- am ne free base

with ethanesul fonic acid and a carrier to forma

- m xtihe ealt ofdpigt hin $pdiddQFRi er conpri ses an organic

liquid and optionally water; and allow ng the
conponents of the m xture to react under sufficient

. condie salnsf ¢lainf ®imedystaRinedoday | pr opyl ) - |

-im dazo[ 4, 5-c][I, 5] napht hyri di n-4-am ne
et hanesul fonate . 19. The nethod of claim 18 further

. COMRE Shingr 150 § RoarhBighbheprase, et hanesul foni c

The salt of claim 5 in solvated form.

The salt of claim 5 in hydrate form.

The salt of claim 9, in the form of a monohydrate.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier

and an effective amount of the salt of any preceding claim.

The pharmaceutical composition of claim 11 wherein the pharmaceutically

acceptable carrier comprises water.
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acid, and/or the carrier prior to conbining them

and/ or heating the m xture thereof.20. The nethod of
w@bk@iciov389 or claim 19 further conprising formPQI/ES2005/047067

precipitate of the 1-(2-nmethylpropyl)- 1 -imdazo [4,5

-c] [1, 5] napht hyridi n-4-am ne et hanesul fonate in the

m xture. 2 1. The nethod of claim 20 wherein formng a

preci pitate conprises cooling the mxture to forma

precipitate. 22. The thod. of ¢claim2 1 wherein .
Bcoolt Eﬁﬂ@éai fIsating angopastip gssgaS@ A AR snigabcheaether somprising

am%ugﬁhﬂgg t}%fraér@ﬁ%%a‘nﬂ_geefﬁfztn‘r‘é ﬁh({){gq; 5Ba kit Qf‘lrﬂﬁm e(%l% c())ff claims 1

wherein the tarri rises at st two

wat éoropgin 10mire phiirnhace@ticak tbyberitaqydf)claim 1 Indddzio] X2 fo-the animal.
c][!,5] napht hyridi n-4-am ne free base present. 24. The

nmet hod of claim 20 further conprising: optionally

142ddiAghepiddaft dehti@lirf) 'dkRBILin lab GHIrgh1 ! Be blghdd oitrRing
conprising the precipitate;, separati ng at | east "a
por ailminisering e therapsiip¢al lytesfettivemanatunt & s saltofrrytdnef ofaims 1

v LT B TS PRFRAPLI P EwRTE BLAEER o e mimar

claim3 in crystalline formand having an X-ray powder

diffraction pattern with peaks at 8.51 degrees .
15¢ wo 4 methed of mdppingeytaking higgynthesisan an gnignl,dbgymethod comprising

g A T A
t wo phli@taReutidab c@hpositbmiofelaiinhigse ctamuEstoitbe afimbhb

degree two-theta. 26. The salt of claim25 having an
X-ray powder diffraction pattern with peaks at 7.15

169€9F@ESndtHa 5{%{&% 1 3? g\ﬁ%be‘#r? ﬁ{e%%ﬁgltagmf &1%&?1&* 1&%& the cervix.

degrees two-t degrees two-the
degrees two-theta, 18.49 degrees two-theta, 18.88
17.d eglﬁg?ngﬂx\(% ct]fe ctla?il’n 14, wherein the viral disease comprises human papilloma

virus located in the cervix.

18. A method for preparing 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-
4-amine ethanesulfonate, the method comprising:
combining 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-
amine free base with ethanesulfonic acid and a carrier to form a mixture, wherein
the carrier comprises an organic liquid and optionally water; and
allowing the components of the mixture to react under sufficient conditions
to form 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine

ethanesulfonate.
19.  The method of claim 18 further comprising heating the free base, ethanesulfonic

acid, and/or the carrier prior to combining them, and/or heating the mixture

thereof.
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21. 04 degrees two-theta, 21.43 degrees two-theta,

23. 24 degrees two-theta, 25.40 degrees two-theta, 27.92
wole@roz®3e wo-t heta, 28. 77 degrees two-theta, aPdI/RS20085047067

degrees two-theta, wherein each of these values is

0. 15 degree two-theta. 27. The salt of claim 26 having

an X-ray powder diffraction pattern with peaks at 7.15

20degrERIndthed bh&hita 1§ oPSlakie 99 AR thet Wnﬁﬁlﬁﬁ?for&h%la }%recipitate of the
degrees two-theta, 11.83 degrees two-theta, 13.6

degrle@smethylnroestix ] Himidazo HéS InapbthyHdinad-aminegsthanesulfonate
degr. heta, 16.80 degrees two-theta, 17.88
deg#§§%”%§§@Fheta, 18.49 degrees two-theta, 18.88
degrees two-theta, 19.92 degrees two-theta, 20.24
degrees two-theta, 21.04 degrees two-theta, 21.43
21gegridedmethed ehepim 20 whoweingognings pregipitaie campriseszgoling the
degr. : 4 degrees two-theta, 25.40
degf§§§H%§g@1 gbgFmééﬁ'l degrees twot heta, 27.20
degrees two-theta, 27.92 degrees two-theta, 28.77
degrees two-theta, 29,16, degrees two-theta, 30.94
22degﬂ§1@§mt’fﬂgd ?E@fug} 26y s@lrb@gﬁlaggcwmw@ff‘gl,essﬁgw%-o C per
degrgggtet Wo-theta, 33.56 degrees two-theta, 34.04
degrees two-theta, 34.88 degrees two-theta, and 35. 40
degrees two-theta, wherein each of these values is

0. 15.degr.ee, t wo-t het a. . 28. e salt, of claim3 having.
23y it TRafee O B o otritrsdf Hio B Sherbinthy butsomitises a
SpaqéRgavo MBRY LT hted e MERIIFA0R-m vorf3 R Y HARESAb 5.
about 5. 27 Ang‘st_roms%eabout 4?%6 Anglgt?@n%, aboutZ ﬁ4
Angsil gisaphéiaidin-d-8Pnafge basempessertnd about 3. 06
Angstrons. 29. The salt of claim3 characterized by:
havi ng an X-ray powder diffraction pattern wth peaks -

242t ThtmélRed eLdait\0 hethar cdnfrisiflegr ees t wo-t het a,
14. 12 degrees two-theta, 16.80 degrees two-theta,

17. 88 degiiesaltywsldingeansadditipnaborganye biguiditohe mistere comprising the
18. es two-theta, 21.04 degrees two-theta,

21. 3’36"3@8&?62% two-theta, 23.24 degrees two-theta,

25. 40 degepeating\at-ledsed portidid 09 thedrepigiese fronr dtheisaa portion of the
28.77 degrees two-theta, and 29. 16 degrees two-theta,
wherBXHeach of these values is 0.15 degree

t wo- t het a,,.87d A WebPbiel s of 4.5%to 5.5% over a
t enper aturaeS rgngeE%F%GOeC to 80 C as

at least partially drying the precipitate.

25.  The salt of claim 3 in crystalline form and having an X-ray powder diffraction
pattern with peaks at 8.51 degrees two-theta, 14.12 degrees two-theta, 16.80
degrees two-theta, 17.88 degrees two-theta, 21.43 degrees two-theta, 23.24 degrees
two-theta, and 29.16 degrees two-theta, wherein each of these valuesis + 0.15

degree two-theta.

26.  The salt of claim 25 having an X-ray powder diffraction pattern with peaks at 7.15
degrees two-theta, 8.51 degrees two-theta, 14.12 degrees two-theta, 16.80 degrees
two-theta, 17.88 degrees two-theta, 18.49 degrees two-theta, 18.88 degrees two-
theta, 21.04 degrees two-theta, 21.43 degrees two-theta, 23.24 degrees two-theta,
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nmeasured by thernogravinetric anal ysis. 30.
| -(2-Methyl propyl)-1 -imdazo[4

WG2@p/073939 napht hyri di n- 4- am ne net hanesul f onat BCTES1008047067

an X-ray powder diffraction pattern substantially as
depicted in Figure 1. 31. A nethod for preparing

| - (2-nethyl propyl)-I -imdazo[4,5-c][l,5]naphthyridin-

4- ams® detdeapesthetnPatoe, de b:es tRd-tHeeh, QR ITPIdegSicBdtwo-theta, and
conmbi ni ng | - (2-net hyl propy

) -
- i miZ9abufesress typ-thetd, wﬂmlh thonfﬁh%e valyphis 3 9.48 dpgree two-theta.
w th net hanesul fonic acid and a carrier to forma
m xture, wherein the carrier conprises an organic

271 i quite sadf olpinh 06 ahViyig\wa B4y pamvdendifydtiog pattern with peaks at 7.15

28

29.

conmponents of the mixture to react under sufficient

condicgiegh&va-Betay /iy Legeenbytrihiet 6py Idpetees tWa-thek[l 4, 33 dogrees
-C] tLv@aatﬁOQ al@rgﬁ]ﬁyégréys Rv8:RdTh, NG, FRLBARE BWd AL 8. 87%1%{;%665 two-

The net hod of m 31 furt’her coffprising héatin
f r eghdsasle®, 80mtdgt'®a twoHtlfiatmilG. 8a80degreeahw-dreta:, ha. 4@aiegrees two-theta,

r| 0, conbi nd/ or m xt u
Y CIREERE o TR RN T
fur td%gfeeé:ﬁmlfﬂe‘r‘d Qg 43 @Eﬁe@@tﬁﬁ)-f%ﬁc??ﬂ aéﬁe&fﬁ%bﬁeta 23.24 degrees

1- (2-net hy 4dli¥ -|mdazo[4,
[1, Syvn-cibm,r%ﬂrd agraps éwoﬁbetaré?ﬁkf’éhbgmes bmlwta, A5tMalegrees two-

o oahiE 27 cchitts PEb RGO PR R £ 2P g Rl fo-theta,

pr eQopict Rifees Blo-thehg 30BUhREres tvidthe)81.00 debbdBvodtheta, 32.76
t hrough 34 wherein the carrier cgg)rlses at | east two

m)l élgg@ps ‘Wm-@qetap 33.-Shdegrees two.—*(hgta %dggrg@,tp\p -theta, 34.88 degrees
1ol base

pr o ggfﬁtztﬁét%éia_ﬁﬁ 4R) de?%%gpxgé e{ie{ %h%gﬁén géghtoﬁ thesg valuess + 0.15

conpeget fgo-tlgged.i onal |y addi ng an addi tional organic

liquid to the m xture conprising the precipitate,;

separating at least a portion of the precipitate from

at gk 8f A9h B%QViQE At Belf W fthe following crystal interplanar
spacings: about 10.38 Angstroms, about 6.27 Angstroms, about 5.27 Angstroms,
about 4.96 Angstroms, about 4.14 Angstroms, about 3.82 Angstroms, and about
3.06 Angstroms.

The salt of claim 3 characterized by:

having an X-ray powder diffraction pattern with peaks at 7.15 degrees two-
theta, 8.51 degrees two-theta, 14.12 degrees two-theta, 16.80 degrees two-theta,
17.88 degrees two-theta, 18.49 degrees two-theta, 18.88 degrees two-theta, 21.04
degrees two-theta, 21.43 degrees two-theta, 23.24 degrees two-theta, 25.40 degrees
two-theta, 27.92 degrees two-theta, 28.77 degrees two-theta, and 29.16 degrees
two-theta, wherein each of these values is + 0.15 degree two-theta; and

a weight loss of 4.5% to 5.5% over a temperature range of 60 °C to 80 °C as

measured by thermogravimetric analysis.
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washi ng the precipitate; and at |least partially drying
the precipitate. 37. A nethod of treating high risk

w@ esosiozB9 HPV i nfection by applying to the cerRPCRUS2005/047067
topi cal fornmulation conprising dissolved salt
1-(2-met hyl propyl)-1 -im dazol[ 4, 5-
c][!, 5] napht hyri di n-4-am ne net hanesul fonate or

301 - ( 2-(2eMeshyipropyl)-1 HHimidazoe{4) szt 1 [SndphtHyridin-4-amine
[ di n-4-am t hanesul f onat e. )
megtﬁanaﬁ?&g%e arvindgI arlll -rgynLQdeeer di act?cl)'ln pattern substantially as depicted in

Figure 1.

31. A method for preparing 1-(2-methylpropyl)-1H-imidazo[4,5-¢][1,5]naphthyridin-
4-amine methanesulfonate, the method comprising:
combining 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-
amine free base with methanesulfonic acid and a carrier to form a mixture, wherein
the carrier comprises an organic liquid and optionally water; and
allowing the components of the mixture to react under sufficient conditions
to form 1-(2-methylpropyl)-1H-imidazo[4,5-c][1,5]naphthyridin-4-amine

methanesulfonate.

32.  The method of claim 31 further comprising heating the free base, methanesulfonic
acid, and/or the carrier prior to combining them, and/or heating the mixture

thereof.

33.  The method of claim 31 or claim 32 further comprising forming a precipitate of the
1-(2-methylpropyl)-1 H-imidazo[4,5-c][1,5naphthyridin-4-amine

methanesulfonate in the mixture.

34.  The method of claim 33 wherein forming a precipitate comprises cooling the

mixture to form a precipitate.

35.  The method of any one of claims 31 through 34 wherein the carrier comprises at
least two moles of water per mole of 1-(2-methylpropyl)-1H-imidazo[4,5-
cl[1,5]naphthyridin-4-amine free base present.

36.  The method of claim 33 further comprising:
optionally adding an additional organic liquid to the mixture comprising the
precipitate;

separating at least a portion of the precipitate from at least a portion of the
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37.

mixture;
washing the precipitate; and

at least partially drying the precipitate.

A method of treating high risk cervical HPV infection by applying to the cervix a
topical formulation comprising dissolved salt 1-(2-methylpropyl)-1H-imidazo[4,5-
c][1,5]naphthyridin-4-amine methanesulfonate or 1-(2-methylpropyl)-1H-

imidazo[4,5-c][1,5]naphthyridin-4-amine ethanesulfonate.
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