PHARMACEUTI CAL GALLI UM COVPCOSI TI ONS AND METHODS

CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] This
w@ppi7iosssss on clains priority to U S. Provi si oneCT/US2006/040986

Application No. 60/733,388, filed Novenber 4 , 2005,

the di sclosure of which is hereby incorporated by

reference in its entirety. FIELD OF THE | NVENTI ON

[ 0002] The present invention rlel ates generally to

pharmaceutical gallium conpositions, including gallium

conpl exes having increased oral bioavailablity
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for the treatment of many human and animal disorders,
including hypercalcemia, cancer, and especially certain
widespread degenerative or metabolic bone diseases such as
osteoporosis and Paget's disease. For example, numerous
clinical studies have shown gallium to have antineoplastic
activity, as well as the ability to reduce abnormally high
bone turnover in Paget's disease (reviewed in Bernstein,
Therapeutic Gallium Compounds, in Metallotherapeutic Drugs and
Meta-Based Diagnostic Agents: The Use of Metals in Medicine
259-277 (Gielen and Tiekink eds., 2005)). Gallium 1is
currently approved for use in the United States as a citrate-
chelated gallium nitrate solution for intravenous infusion
(Ganate®) to treat hypercalcemia of malignancy.

[0004] In spite of its established utility, however,
the use of gallium in the treatment of such diseases is
hampered by the fact that ionic gallium, in the form of salts
such as nitrate and chloride, lacks high biocavailability when
delivered orally. The low bioavailability of orally delivered
gallium salts requires that either impractically large doses

of orally delivered gallium be administered to the patient or
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requires that either inpractically large doses of

orally delivered galliumbe adm nistered to the

patient orthat the gallium be Zadmi ni stered via

non-oral neans (e.g., intravenous delivery) . At

present, the oral delivery of such galliumsalts is

not believed to be practical with chronic conditions
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No. EP 0 599 881; International Application No.
PCT/EP92/01687) . Other therapeutic gallium complexes are
described in, e.g., Arion et al., J. Inorg. Biochem. 91:298-
305 (2002); Chitambar et al., Clin. Cancer Res. 2:1009-1015
(1996); Stojilkovic et al., Mol. Microbiol. 31:429-442 (1999);
J.5. Patent Nos. 5,196,412; 5,281,578; and International
\pplication No. PCT/US91/03599. There is a continuing need,
lowever, for the development of new pharmaceutical gallium
ompositions, particularly gallium complexes having enhanced
ral biocavailablity.

'UMMARY OF THE INVENTION

0006] Embodiments of the present invention' provide
ovel pharmaceutical gallium compositions and methods for
reating conditions and diseases in which inhibition of
bnormally increased calcium resorption is desired. More
articularly, embodiments of the present invention further
rovide novel gallium complexes having increased oral

loavailablity and methods of treating conditions and diseases



0006] Enbodi nents of the present invention provide
ovel pharmaceutical gallium conpositions and net hods
w0 200708583 ng condi ti ons and di seases i n whi ch PCT/US2006/040986
i nhi bition of bnormally increased cal ciumresorption
is desired. More articularly, enbodinents of the
present invention further rovidde novel gallium
conpl exes havi ng increased oral ioavailablity and
nmet hods of treating conditions and di seasessuch as
cancer, hypercal cem a, osteoporosis, osteopenia, and
siRagets salickegsehysengaddehigpnmplsexepordd®d@?] osteopenia, and

Accordingly, one aspect of the present invention is
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al kenyl; and R3 i s an optionally substituted aryl,

het eroaryl, cycl oal kyl, heterocyclyl C - 2 alkyl,

C2- C20 al kenyl czl-%%@ran%ﬁN%,z*%;-ﬁQ@fb al kylaryl, C

- CO arylalkyl, C2-C 0 al kenylaryl, C2-C O

aryl al kenyl, C2- C 0 al kynylaryl or C2-C O
whegmyelial KArH-Amhi s leopid orada M Vi ssubmterruipte @ Gy drgxyryl;
R ,.§ ngané gﬁqbination t hereof. [0008] Another aspect

lof °t he pP sent invention is directed to a nmethod for
R.Phepaytrggangahliudkgomplexnceppibsbndyr eagkitA8uted C;-C,
aﬁ%§l iumw th a conpound represented by structura
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ImulGa—F4 inbEP X Xonelf t Fotts dbkengilenfldo form said
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hepatioamytc 1 iln ¢tik€ks alkyl, Cz-Cyo alkenyl, Cp-Cazo alkynl, Ci-Cio
alkylaryl, C;-Cjp arylalkyl, C,-Cip alkenylaryl, C,—Cio
arylalkenyl, Cy-Cjp alkynylaryl or Cy-Cig arylalkynyl, which
optionally is interrupted by O, N, S or any combination
thereof.
[0008] Another aspect of the presént invention is
directed to a method for preparing a gallium complex
comprising reacting gallium with a compound represented by
structural formula I under conditions sufficient to form said
gallium complex. In some embodiments, the gallium complex is
prepared prior to administration to a patient. In other
embodiments, the gallium complex is formed in situ following
administration.
[0009] Another aspect of the present invention is
directed to a pharmaceutical composition for administering
gallium to a patient comprising gallium, a compound
represented by structural formula I, and at least one
pharmaceutically acceptable excipient. In some embodiments,
the gallium and the compound represented by structural formula

I are complexed prior to administration of the composition.



enbodi nents, the galliumconplex is forned in situ

foll ow ng adm nistration. [0009] Another aspect of the
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conposition for adm nistering galliumto a patient

conprising gallium a conmpound represented by

structural formula I , and at4iea§t one

pharmaceutically acceptable excipient. In sone

enbodi ments, the galliumand the conpound represented

by structural formula | are conpl exed prior to
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administering to a patient in need of such treatment a
therapeutically effective amount of gallium and a compound
represented by structural formula I. In some embodiments, the
gallium and the compound represented by structural formula I
are in a single dosaée pharmaceutical composition. In further
embodiments, the gallium and the compound represented by
structural formula I are complexed prior to oral
administration. In other embodiments, complexing occurs
following oral administration.

[0012] Another aspect of the present invention is
directed to a method for increasing the oral biocavailability
of gallium comprising complexing gallium with a compound
represented by structural formula I. In some embodiments, the
gallium and the compound represented by structural formula I
are complexed prior to oral administration. In other

ambodiments, complexing occurs following oral administration.



structural formula | are conplexed prior to ora

adm nistration. In other enbodi nents, conpl exing
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aspect of the present invention is directed to a

met hod for increasing the oral bioavailability of

gal I i um conpri si ng conplexing5galliun1mﬁth a conpound

represented by structural fornmula | . In sone

enbodi nents, the galliumand the conpound represented

by structural fornmula | are conplexed prior to ora
B&ﬁ%ﬂ RESCRIETIFON 0F StIEFREBnbodi nent's, conpl exi ng

0?q%yrs follow oral . adm ni stration. BRI EF DESCRI PTI ON
L& Ilil GURES [O(grll%urfi gtir € 2P "$hoths geFaéjnhapﬂEofbloavallablllty of

gailoavainialrialtiet pvefr gdhlei.um nitrate over tinme. DETAI LED
PTlI OF THE I NVENTI ON [ 0014] The present
DEﬁgigﬁbigﬁgESFEFéQNtQFggﬁEiGHV YFgO8xes conpri sing
[09alahi um and aTe@MPOoyAL; L epre by structural :
formula | , wherein Rﬁ?rgg aﬁgQégqé?é asr%g ?%%d to gallium
CogpdeEeSTheompnpoUnds gadiriesented by stampedunical rkerekated by
i stered racemc mxtures or

RS atort LA 5 pire RORBOGRALS: [POIIGORe qroupast defined

enant i oneri ca ! )
abpwef er ek compaiuttss f 8&pSSath fled NByIAk ;U ,aAP! la I can
y

of the .present invention are conpounds represente
besﬁ?%EP&FQquﬁn%?arﬁcﬁﬁépmm%%iwn¢$vorse@antiomerically pure

cohpdneyyphenyl optionally substituted at the
4-gosition, Ri is =0H, R2 is Hand R3 is an
[08pPional | y subsei yubed GI- 624 rfalrkyl. doB@bblhds for use in the

cor di one group_of preferred conpounds for use
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hyg%%%%%%%QY%fOpﬁpgn@ﬁéupsubstltuted at the 4-position, R; is

=0OH, Rz is H and R; is an optionally substituted C;-Cs, alkyl.
[0016] Accordingly, one group of preferred compounds
for use in the gallium complexes of the present invention aré

compounds represented by the formula:

HO z

@)
o)

/“\WNH
HO g

wvherein Z is H or halo and n is 3-11.

[0017] Particularly preferred compounds of this group
include those wherein Z is H and n is 7, wherein Z is H and n
is 9 and wherein Z is Cl and n is 3.

[0018] Another group of preferred compounds for use in
the gallium complexes of the present invention are compounds
‘epresented by structural formula I wherein 2-OH-Ar is 2-
1ydroxyphenyl, R; is HO-, R, is H and R; 1s an optionally
substituted Ci1-Cyy alkyl.



i nclude those wherein Zis Hand nis 7 , wherein Zis

Hand n Ls 9 and wherein Zis O and J] is 3, [0018]
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gal l'i um conpl exes of the present invention are

conmpounds represented by structural forrmula | wherein

2-0HAr is 2- lydroxyphenyl, Ri is HO-, R2 is H and

R3 is an optionally substituted Cl-C24 al kyl.[0019]

Accordi ngly, another group of preferred conpounds for

use in the galliumconpl exes of the present invention
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3-11. ($0020 Particularly preferred compounds of this
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apply throughout the present specificati on and cl ai ns.

These definitions apply regartdPes whet her a term

is used by itself or in conhinati ith other terns.
For exanple, the definiti of "3

" applies to
"alkyl" as well as to thejy'al kyl" portlons of

"al koxy", "al kyl am no" g%éLg&)t-Z] “"Patient" includes
bot h human and ot her am [0023] "Manmmal " neans

7
humans and ot her manmalian animals . [0024] The term
whHdnedat img's &-1%.reatnent” of a state, disorder,

i.sease or conditi,on _as used herei n neans ) .
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developlng in a mmmual that may be afflicted with or

A2ddi sposed t &Exdaetst aheredi sbpbed, @ikesseser the following
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i fi cal li fical synptons of
clalms. These definitions apply regardless of whether a term
is used by itself or in combination with other terms. For

example, the definition of "alkyl" applies to "alkyl" as well
as to the "alkyl" portions of "alkoxy", "alkylamino" etc.

[0022] "Patient" includes both  human and  other
animals.
[0023] "Mammal" means humans and other mammalian
animals.
[0024] The term "treating” or "treatment" of a state,
disorder, disease or condition as used herein means: (1)

preventing or delaying the appearance of clinical symptoms of
the state, disorder, disease or condition developing in a
mammal that may be afflicted with or predisposed to the state,
disorder, disease or condition but does not yet experience or
display clinical or subclinical symptoms of the state,
disorder or condition, (2) inhibiting the state, disorder,
disease or condition, i.e., arresting or reducing the
development of the disease or at least one <clinical or
subclinical symptom thereof, or (3) relieving the disease,

i.e., causing regression of the state, disorder or condition



di sorder or condition, (2) inhibiting the state,
di sorder, disease or condition, i.e., arresting or

w0 e@ao53sgs t he devel opnent of the di sease or atPCEEHS1006/040986
one clinical or subclinical synptomthereof, or (3)
relieving the disease, i.e., causing regression of the
state, disorder or conditionor at |east one of its
clinical or subclinical synptons. The benefit to a
subject to be treated is either statistically
significant or at |east perceptible to the patient

orarel/ oted ot t tiee physitsarlin@23] SEfddntlvel @Dusympedds. The

utically.effective anount” pean the amount of

oepie ot & NSED Rhbn SRInPA, STRPT o8 R | gt atlstically

silgraatichthta &f ahe, 188l dRIncdisease 06 €aRdigdiONnt Sand/or to
sufficient to effect such treatment. The effective
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0027], The term "coadm ni stration” enconpasses
th%dﬁpﬂﬁgFgﬁ?ﬁoﬁooPeatFﬁP§Pdand second agent (e.g.

[o92khi um and areaAIBRQERd HLEPr eseped by"éﬁﬁiﬂ%é%é%ing" means
formula | ) in an essentially sinultaneous manner,

proyéRiag ia ats¢pejpeudosagby f crfectigrs amapsul eforan active
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causing a therapeutically effective blood concentration of the
active ingredient at the particular location or locations.
This can be accomplished, e.g., by local or by systemic
administration of the active ingredient to the host.

[0027] The term "coadministration™ encompasses
administration of a first and second agent (e.g., gallium and
a compound represented by structural formula I) in an
essentially simultaneous manner, such as in a single dosage
form, e.g., a capsule or tablet having a fixed ratio of first
and second amounts, or in multiple dosage forms for each. The
agents can be administered in a sequential manner in either
order. When coadministration involves the separate
administration of each agent, the agents are administered
sufficiently close in time to have the desired effect (e.g.,
complex formation).

[0028] "Pharmaceutically acceptable” means those
active agents, salts and esters, and excipients which are,

within the scope of sound medical judgment, suitable for use



agents can be adnministered in a sequential manner in
ei ther order. \Wen coadm ni stration involves the
WGeepansses adm ni stration of each agent, the ageei/ESH0E€040986
adm ni stered sufficiently close in time to have the
desired effect (e.g., conplex formation) . [0028]
"Pharmaceutically acceptable"gneans.those active
agents, salts and esters, and excipients which are,
wi thin the scope of sound nedical judgnment, suitable
for usein contact with the tissues of humans and | ower ‘
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0S ' P ‘s, di sease, .malignant bone disease,
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mabtIRRRe | oReneal kydigrasms subbnas n&iég/ingﬁitwdin or due to
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[0@30Dbon at ons TmlEkPE" Chaiaf.s V\Qﬂlc%l@:@ha@ﬁét B?g?E%iﬁ?Eon group,

branched. “on-limting exanpl es of SU|tabIe. '
WhiFoulBeYi ke Uit ¥Ry OrathsANCchecthr apgl compopmipy) ,about 1 to

abdutbubyl caamdnt -bUtyL - in the chain. Preferred alkyl groups
contain about 1 to about 12 carbon atoms in the chain.
Branched means that one or more lower alkyl groups such as
methyl, ethyl or propyl, are attached to a linear alkyl chain.
"Lower alkyl" means an alkyl group having about 1 to about 6
carbon atoms in the chain, which may be straight or branched.
Non-limiting examples of suitable alkyl groups include methyl,
2thyl, n-propyl, isopropyl, n-butyl, and t-butyl.

[0031] "Alkenyl" means an aliphatic hydrocarbon group
somprising at least one carbon-carbon double bond and which
1ay be straight or branched and comprising about 2 to about 20
rarbon  atoms in the chain. Preferred alkenyl groups have
bout 2 to about 12 carbon atoms in the chain; and more
referably about 2 to about 6 carbon atoms in the chain.
'ranched means that one or more lower alkyl groups such as
ethyl, ethyl or propyl, are attached to a linear alkenyl
hain. "Lower alkenyl" means an alkenyl group having about 2

o about 6 carbon atoms in the chain, which may be straight or
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conprising at |east one carbon-carbon doubl e bond and
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2 to about 20 :arbon atons in the chain. Preferred

al kenyl groups have ibout 2 tg about 12 carbon atons

in the chain; and nore ireferably about 2 to about 6

carbon atons in the chain. .ranched neans that one or

nore | ower al kyl groups such as terEyI,leLhyl oELomer

tt.ached to a |inear al kenyl hain.

b%%ﬁﬁﬁ%ﬁ”aaggﬁg%%$l ThyPEYPBLURS h&h nglababte2 al keyutt groups

inGloakben ehgTs bicbeyahants i My he S8l 80 ¢ —2—onvl .

- r.branched. @’%n-pl iOtr%!ét iy%g exa#pl e?lof’ sul t.a[ﬁfl e qukenyl eny

W@F‘%&ps i ncl udéAkanyl", Tmapenyh, adibbeéniyl  hwhbearbon group
I -2 cad 00 "Al kynyl " ans an ,

cogpiggtﬁg?liggugrﬁ/d}%cgzgtcboonrlegr gélﬁbggnﬁ%ffépﬁgr%lﬁsle%stjéﬁﬁe and which

magapPigors-tearigbrt tori flrertrd antl Wingr meyhPearsd @i 8hto Okpout 20

Ca%ggche and .co i sing about 2 to about 20 carbon

a

ons T The 'Chatfi® Prisddtr ed BFRYAYFegr Rigeymial e groups have

abahaut22 40 abeut 1?20Qkﬁgﬂn?t%%%m%n the ghai ny and gRd more
re preferably about 2 to about carbon atons i H t
pr%%ﬁ?ﬁngr fRIEd Feahs tdatutond orambpe |awens alieyl the chain.

: SHeh as hyl . ethyl or propyl, are _attached

Brtg%eggléi near sgl Eﬁ§| )60 fai gr’f ml?g\ﬁer{%ﬁ”%f/n %Jkyﬂ-ea%o%s such as

meghkynylegroup omavpngppbputar2 t atabeutd6 €&r honiahegs alkynyl
L n_theg._chain, ict}e"rra be straight or branched.

ChRER: 1T MOPERg pi‘es %?a%%i fAble IRAnyITQUPSVing about 2

1 ege , yRyl d.2-hutynyl.. .| 3], Th .
Lo seL R aReam L h Wl Pl s o

br%@%?ﬁit ut Nt by el et @kg;a.tmptlaasﬁlt Eébl 3??%5%3(32?%%@3 groups
inﬁ%?%go‘?yh %e?é%%@fgf%\ggﬁsné Ti?/‘i“é?féym{]rreans an

[0@3Xhnedi yl groiup commyll'y, hawingnfiee ¥aLenegskORIW0 o be
opéfggg{iglgggét&@ﬂ%éEmQQr%%placing an available hydrogen on
the chain by one or more substituents, which may be the same
or different.

[0034] "Alkylene" means an alkanediyl group commonly
having free valences on two carbon atoms. Non-limiting
examples include methylene, ethylene, propylene and the like.
[0035] "Aryl" means an aromatic  monocyclic or
nulticyclic ring system comprising about 6 to about 14 carbon
itoms, preferably about 6 to about 10 carbon atoms. Non-
limiting examples of suitable aryl groups include phenyl and
1aphthyl. The aryl group can be optionally substituted by
ceplacing an available hydrogen on the ring with one or more
substituents, which may be the same or different. The "aryl"
jroup can also be substituted by linking two adjacent carbons
m its aromatic ring via a combination of one or more carbon
'toms and one or more oxygen atoms such as, for example,

ethylenedioxy, ethylenedioxy, and the like.



i ncl ude methyl ene, ethylene, propylene and
?EZHP:EZ. [ 0035] "Awa" means an aromatic nonocyclic
W@r00TMSA883 cyclic ring system conprising about PBCT/US2006/040986
about 14 carbon atons, preferably about 6 to about 10
carbon atons. Non- Limting exanples of suitable aryl
groups i nclude phenyl and Iapﬁ@hyl..The aryl group can
be optionally substituted by replacing an available
hydrogen on the ring with one or nore su?stltyents,
j ch may be the same or dlffergnt: The "aryl Jroug
[0%4Plal so be suBstilanedd mgan$nkﬂn@lv&ﬁ%adjﬁﬁaﬁgﬁdiﬁéyed from
RS- 4 ' o8t ing via a co nati o
afg?{noreligf%%%x%{onsI%ﬁﬁgd%%n%Yg%D?é %xé&@ﬁoﬁ?ﬁnﬁtgmcﬁrom two
rigg $®rb@&ammqmsJethyheﬂ@mﬂb@hgeggahgmgglqghl&gg phenylene
ne L 3.%0036] "Aryl ene" neans a bival ent group
an&erpfeg #r0n1an aromatic hydrocarbon by renoval of a
[olpaiogen at Om"fA[LQﬁ}‘llteW@dEL'oE@"Cg'E@%{"s atong,Nonsl i mt 629 one or
exanpl es include phenyl ene”and the Ilke.IT%ﬁﬁﬁﬁ
TOLR| GATEEHI BR9™S nedss” @neomsi mavt®noafgene Hom®r Buch as the

at,QyE angk .one. or _more oxygen atons such as the
fo%%FPga?ng no#lq?ﬂggﬁ%ge§§gﬁgﬁgsIEW%T Fﬁ&ﬂ&%@ methylenedioxy,
cthitAprdhedioxgndethyl enrdi oxy, and thelqukgir [ 0038]

- [ " apns an aromati c nonocyclic ' '
[oﬁgﬁﬁfgsg{yc rPﬁﬁ §§9?Eﬁ%goﬁﬁ?¢%$ngﬂhb@mpmstug aho?bciéllc or
i f 'S out. 10 ring atons ,
mufﬁﬂg%?tﬁﬁgﬁé@gf:ﬁ%?%h%f%?ﬁgE%?%gga?%%%}qSQa el ¥hint 14 ring
2t her PERERT 2R BoRboRbr Sexanpbeuni 00GEng @AMERY) A which one

sHbEUr oral goe,of i 0y orrbi.nation.l Preferred h%ﬂfroaryk? .
°F contain a outrg Fo*abott 18 APn§ &GRS, Offer than carbon, for
examppter patybYenan dxygept i @nakhy raubstitded, by

}ac'n n avaiiable hydrogen on the ring by o
Pr%@?é“%%b@???ﬁ%ﬁ?%,SwﬁP@ﬁamﬁ/%ﬁ?@%e5saweahbuhf6et$n§iatoms.
Théﬂﬂhéﬂéﬁdé%fwmhc&%abgroébigngfigrSugggigg%géo ' Ee%%gcing an

name nmeans that at |east a |
available hydrogen on the ring by one or more substituents,

combination.
ne or

which may be the same or different. The prefix aza, oxa or
thia before the heteroaryl root name means that at least a
1itrogen, oxygen or sulfur atom respectively, is present as a
ring atom. A nitrogen atom of a heteroaryl can be optionally
>xidized to the corresponding N-oxide. Non-limiting examples
>f suitable heterocaryls include pyridyl, pyrazinyl, furanyl,
‘hienyl, pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl,
‘hiazolyl, pyrrolyl, triazolyl, and the like.

:0039] "Heteroarylene" means a bivalent group derived
‘rom a heterocyclic aromatic compound by removal of a hydrogen
tom from two ring carbon atoms such as, for example, the

ivalent group derived from pyridine, pyrrole and the like.

0040] "Arylalkyl" means an aryl-alkyl- group in which
he aryl and alkyl are as previously described. Preferred
rylalkyls comprise a lower alkyl group. Non-limiting-

xamples of suitable arylalkyl groups include benzyl, 2-



l'itrogen, oxygen or sulfur atomrespectively, is

present as a ring atom A nitrogen atom of a
whetogossy| can be optionally oxidized to the PCT/US2006/040986

correspondi ng N-oxide. Non-liniting exanples )f

sui tabl e heteroaryls include ?ledyl, pyrazi nyl ,

furanyl, zhienyl, pyrimdinyl !tisoxazolyl,

i sot hi azol yl, oxazolyl, :hiazolyl, pyrrolyl, )

triazolyl, and the like. |0039] "Heteroarylene" means

a bival ent group derived roma heterocyclic aromatic
PhegiRidund bydr enovabhohlenfrydeobei .t or Ther RO thi Nghe parent
m

- ch.as,_ -for, exanple, the ivalent group
e TR Rl et 0040}

erirve Tole and the |ike.
(004l al kyl " me'aiscyara By - 404 -argr@ypylnay\glch?pgug in which
aryl .and al kyl are as previously described.” Preferred
threy|%%gi}fs %@Fgé £YO0F aﬂﬂ@ﬂl@ﬁiwpkfdlescrlbed. Preferred
|riyiTist | ReRA f It a ylLgroups. . .
alwgﬁf e benzyl , f;ahglnoe“f%@%nﬁ a&%(g‘%trhl E%% llfrg]i“ﬁwng example
OfThe Keddabd et halhutenyl myretyps sishraugh t he mlkybond to the

11 " LarylL" means._an al kyl-aryl- group in which
pa%%g%a Ry1 §¥&%a%§FO§9§‘%§epF ﬁously descri bed.

[oprefierred al kypafiks keoRDM SEednd ower AL¥YLaGLONDI- group in
No -Iigitin exanple of a suitable alkylary[ groups i's "
WhﬁSEyIF ?heagﬁﬁd £89t halparght AbEet §si sprhvbaghlyhedescribed.

Pr@ff}éh:re[jo%%}lé'ﬂé’ﬂﬂ569)5%%55%??:%3?0%%}4' j l]%?r% éggpyp. The

group in which the aryl a are a
bogdsEri bbd. PRrenér medeayylial kbnplighconpr bs&eayhover

I " bond the parent nopiety is _
L0888 lon the. i REASPYIPOHAY) P Ronghary) " Akt s group in
whakbkenyhear ¥l kegy0upaha WALGH tQ§e3|§§nyﬁr€@90?éY§ A Escribed.

a reviously described. Preferred al kenylary
Pr%gﬁgF?geaékPBMéPrﬁﬂ§yPO@Péaﬁe Fhé dvend atldytlheymanent The bond

toMBhet ¥ak8nt Nhoygh t e anyl, 0044l i Ayl alkynyl " nmeans
an aryl -al kynyl - ﬁroup I'n

[0044] "Arylalkynyl" means an aryl-alkynyl- group in
which the aryl and alkynyl are as previously described.
Preferred arylalkynyls comprise a lower alkenyl group. The
bond to the parent moiety is through the alkynyl.

[0045] "Alkynylaryl" means an alkynyl-aryl- group in
which the alkynyl and aryl are as previously described.
Preferred alkynylaryls comprise a lower alkyl group. The bond
to the parent moiety is through the aryl.

[0046] "Cycloalkyl" means a non-aromatic mono- or
multicyclic ring system comprising about 3 to about 10 carbon
atoms, preferably about 5 to about 10 carbon atoms. Preferred
cycloalkyl rings contain about 5 to about 7‘ring atoms. The
cycloalkyl can be optionally substituted by replacing an
available hydrogen on the ring by one or more substituents,
vhich may be the same or different. Non-limiting examples of
suitable monocyclic cycloalkyls include cyclopropyl,

cyclopentyl, cyclohexyl, cycloheptyl and the 1like. Non-



which the aryl and al kynyl are as previously

' . Preferred aryl al kynyls conprise a | ower

“uggiggggzgroup. The bondyto t he parent nDLety PGT/US2006/040986

through the al kynyl. [0045] "Al kynylaryl" means an
al kynyl -aryl - group in which the alkynyl and aryl are
as previously described. Prefefred al kynylaryls
conprise a | ower al kyl group. The bgnd to the Parent
noiety is through the aryl. [0046] "Cycl oal kyl" neans

- tic nmono- or multicyclic ring system
1%%92{%?% gft & udbedtl el uwldribnre atonsycloalkyls include

r Ry 0 t. 10 .carbon.at . Preferred

14?;5;'&2;?%1?4 rings Igl r%t’a%r%%a agéty%_ﬁngomg@em ng

[084dds. The "ydlCyaillopll kydm kg 10pt i eahly wbsg%%ggkpx_alkyl_
Iggin .an avail ahl.e hydrogen on the ring by one o .

gr%%%e su@%ﬁqﬂuﬁﬁ%ﬁo4iky%ﬂ?qﬁnﬁ%ﬁy%rﬁﬁ%aﬁﬁ previously defined.

Nodi-fifier eihg NeRahblieki ngrexanpLkgs:9f ;1 sui Eg?hgalkylalkyl group
, ngcyclic _cycl oal kyl s include cyclopropyl; . .
1n§3p§5§npmqlqgﬁggmig@phyhnuﬂTﬁ@pbghdand tthe |gk®nt moiety is

hm-tkn npl es of suitable nulticyclic
th%?& 22?&5|§l?§§rude 1-decal i nyl, norbornyl, adamant vyl

[08A81t he 1ike. "ROB4ZY"" Gealraal ky| ahkyh oM®aNS® in which the
I I ~al kyl group in_which cycl oal kyl and alﬁyl
alfys ?Bh v L&t Y qrjd -n et 0fg aexamples
afe as previolsl e NG5 ied -ng Neoramipl
= ; ]
T yel opr ony| B rhe Bod 8 e et gl mbEBEYs PPEopOXY
an%ﬁ&@é}?%ifm kylThg 0848y 1" Ay kaoxy" imeansm@da:ﬂ@u a® adjacent
j ' h roup i s as previously
mogiggf?%€%®@#bn-%i%ﬁ?%%é$%£%%$Pes of suitable al koxy
[0Q#BLips i ncl ud&Hared hoxysares hoMao#b Pr QROXY:- &N brome  or  iodo
& propoxy. The al kyl group is linked to an adj acent
gl:ﬁ%?ety tﬁ%SSSHrFae %?ﬁerf%HQ&ﬁmm qhi@¢@L bfhl?izmzfgsand more
prdfamra aﬂ&tﬁlhoﬂBTﬁﬂh(Eh%ﬁﬁﬁlgrOUDS- rerer |

fl uoro, chloro or brono, nore . |
[0050] "Halogen" means fluorine, chlorine, bromine or
g

iodine. Preferred are fluorine, chlorine or bromine, and more
oreferred are fluorine and chlorine.

[0051] "Haloalkyl" means an alkyl as defined above
vherein'one or more hydrogen atoms on the alkyl is replaced by
1 halo group defined above.

[0052] "Cycloalkenyl" means a non-aromatic mono or
wlticyclic ring system comprising about 3 to about 10 carbon
itoms, preferably about 5 to about 10 carbon atoms which
ontains at least one carbon-carbon double bond. Preferred
:ycloalkenyl rings contain about 5 to about 7 ring atoms. The
'ycloalkenyl can be opticnally substituted by replacing an
vailable hydrogen on the ring by one or more substituents,
hich may be the same or different. Non-limiting examples of
uitable monocyclic cycloalkenyls include cyclopentenyl,
yclohexenyl, cycloheptenyl, and the 1like. Non-limiting

xample of a suitable multicyclic cycloalkenyl is

orbornylenyl.



ferred are fluoro and chloro. [0050] "Hal ogen”

ﬁ;:ng fluorine, chlorine, bromne or iodine. Preferred
w@e@7/05388F i ne, chl orine or brom ne, and nore pPErf/E§2006040986

are fluorine and chlorine. [0051] "Hal oal kyl" neans an
al kyl as defined above therei33'one or nore hydrogen
atons on the alkyl is replaced”by a . halo group
defi ned above. [0052] "Cycloal kenyl" means a o
non-aromati c nmono or ulticyclic ring system conprising

t 3 to about 10 carbon itons, preferably aboqt 5
“ﬁ%ggbout 10 cariSdPLacoifs ¥l cheasht ad ncat-dmastt ianesaturated

R1-cAr hpn I : f - ycl oal kenyl
e aont s n eRea T E St MR e abour 3 v
foal RemsAng am tigesopt porakkybiybsahowt ed byor ehd@i A0 ring

a

vai:l.a rogen on the ri b one or nore _
U iltnungk]jt%s, ﬂolnc “hay" B _t(?ﬁrs @’g?m%b?m%ll%lfe?]éﬁt.rlng system is
anNerl-<niemitt i sithexapphescabbyh abbe %%%%ﬁﬂé'ﬁitr%ﬁen, oxygen or

cl oal kenyls include cycl opentenyl, yclohexen :
Su@%EFOhg Q%ypf dfd P inated.orNon-Thew e | auge xaorphéj @fedt oxygen

[ ti |i | kenyl. i s_aqrbornyl en

e Bbaa] et creeyel i r T AV e a1 S air at cBreterred

hefgreeyelvésorcomtaivydiautr i By syst&POEONS | iiRg aBelhs. The
3¢t Q about %% rin tons, preferaply about 5 to about

PTYh Fing &t ofe i AT whi'th oREL6rSnor e ofhalifr ostisy i nroot name

meehe rthgtsyatemliessan %]qu&hxgkggr t &Arhan, g&ffur atom
i trogen, oxygen or sulfur, alone or in

re%ﬁ%‘ﬁ“ﬂ@??}ﬁn%sméﬁée@ﬁe afo aada?f@a@@natomygeﬁgwgfedferocyclyl can
e eer Sroi < ESn e oty PSR T el navocen
onTﬁ@epréngxbazapeoﬁa mgfbrggg?QEQE%ngeeE@ﬁ%ﬁg%ﬁ%’%& the same
or BLEORR RNl aholonst LT deny SRGE ST et
cafheehedt 0oyl W ©&Adized to the corresponding N-oxide, S-
oxide or 8,S-dioxide. Non-limiting examples of suitable
monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl,
piperazinyl, pyranyl, tetrahydrothiophenyl, morpholinyl and
the like.

[0054] "Arylcycloalkenyl" means a group derived from a
fused aryl and cycloalkenyl as defined herein by removal of a
hydrogen atom from the cycloalkenyl portion. Preferred
arylcycloalkenyls are those wherein aryl 1is phenyl and the
cycloalkenyl consists of about 5 to about 6 ring atoms. The
arylcycloalkenyl can be optionally substituted by replacing an
ivailable hydrogen on the ring by one or more substituents,
vhich may be the same or different. Non-limiting examples of
suitable arylcycloalkenyls include 1,2-dihydronaphthalene,
.-ndene, and the like. The bond to the parent moiety is
hrough a non-aromatic carbon atom.

:0055] "Heteroarylalkyl" means a heterocaryl-alkyl-
'roup in which the heterocaryl and alkyl are as previously

escribed. Preferred hetercaralkyls contain a lower alkyl



be optionally substituted by replacing an available
hydrogen on the ring by one or nore substituents,
wahiocksssey be the same or different. The nitr ORETUSI006/040986
sul fur atom of the heterocyclyl can be optionally
oxi di zed to the correspondi ng N-oxide, Soxide or
S, S-dioxide. Non-limting exanples of suitable
nonocycl i c heterocyclyl {ings inc:ude pi peri dyl,
rrolidinyl, piperazinyl, pyranyl, _
?gtrahydro¥hioghgnyl, mor phol i nyl  and phe i ke. [0054]
IRy | cycNoakémiltingearesaapdesup oder suétiabilem actusedrylalkyl

and, |l oal ke .as .defined herein b pgnpval of

grd fdrog%ﬁé(g‘%%%fr%rtlr@l&%:hé’gvkenﬁ E%‘P%/"?r_brﬁ yllethyl  and

qubneflénrSd yvmgittydl .oalkenycndrio thasepRe i Ao 8E¥) kS through
phe&&l and the cycl oal kenyl consists of about 5 to

thgbguty ‘ring atons. The aryl cycl oal kenyl can be

oopwijonal | y subsgti f @ ng ai | abl e 1o
[ hsggogen gn thggf%ﬁg%%ngﬁg%g nnre_@€%§¥ltuéﬁ%s, fpERroary
alikgpvbe IEREPs afd ovhdehf eflent heNmrddmil | pgexanpeey10f are as

pesikaths A ichon KBl e LIELUGE et migrpprntain =

lovert helpangit muiceiy is NurbuGhnia NRN- &L s CaEPON i taple

tom 100 "Het eroaryl al kyl" neans a
heﬁg?g%g?@ﬁ%pyw P nt I&ﬁtﬁe(ﬁyrédoérgu)andenyl and 2-
(qaikyliare-as @EE&h?Q?ly h§§§rbgﬁﬁ' fgeﬁﬁkgeparent moiety is

het er oar al fs contain a | ower alkylgroup
threnohi Fhei agkerdhpl es of suitabl e heteroaryl al kyl

i ncl ude,pyrid hyl, 2- (furan-3-yl) ethyl _
P L AR AT I
whioh etal kgl t hrrodighs Tl lge. EQ05§Leviously efined. Non-

."k@teroar | al kenyl " means an het er oaryl al keny -_group
HnpEipd che ABPhBE er Bar ySUAkaLARK emylkoxye Ly 1pr emicays! Y include

neteoofh b el o Roter v allEnIls SRR R
[0058] "Aryloxyalkyl" means an aryloxy-alkyl-group in
which aryl and alkoxy are as previously defined. Non-limiting
examples of suitable aryloxyalkyl groups include
benzoxymethyl, substituted aryloxymethyl, benzoxyethyl and
substituted aryloxyethyl.

[0059] "Hydroxyalkyl" means a HO-alkyl-group in which
alkyl 1s as previously defined. P referred hydroxyalkyls
contain lower alkyl. Non-limiting examples of suitable
nhydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl.
[0060] "Acyl" means an H=C(0)—, alkyl-C(0)—, alkenyl-
2(0)—, Alkynyl-C(0)—, cycloalkyl-C(0)—, cycloalkenyl-C(0)—, or
cycloalkynyl-C(O)— group in which the various groups are as
>reviously described. The bond to the parent moiety is
chrough the carbonyl. P referred acyls contain a lower alkyl.
lon-limiting examples of suitable acyl groups include formyl,
icetyl, propanoyl, 2-methylpropanoyl, and cyclohexanoyl.

00617 "Aroyl" means an aryl-C(O)— group in which the

iryl group is as previously described. The bond to the parent



het er oaryl al kenyl groups include 2- (pyrid-3-yl)

et henyl and 2- (quinolin-3-yl) ethenyl . The bond to
wao bh@7psa8ent noiety is through the al kenyl. [ O0BF/US2006/040986

" Al koxyal kyl " means an al koxy-al kyl -group in which .

al kyl and al koxy are as previggsly def i ned.

Nonlimting exanples of suitabtfe al koxyal kyl groups

i ncl ude nethoxynethyl, ethoxynethyl, nmet hoxyet hyl and

ethoxyethyl . [0058] "Aryloxyal kyl" neans an

ar | oxy-al kyl -group in which aryl and al koxy are as

|oé§ E?Pﬂ%d1ﬂﬁbnﬂﬁﬁﬁppwﬁg exdﬁpﬁebamﬁtfn@tzﬁﬂam les of

suamﬁkgxy r I substltute

aryl oxy%lerlt&#)ﬂsg lglléﬁ‘?éif;%t # atn{‘?lt ggnaphthoyl.
[0Q6¢loxyet hyi " Hry059 ”'&wﬂm&yahkﬂryﬂmﬁmsgﬁoup in which the

- whi,.ch al kyl| i ousl
xﬁéﬁﬁ% gﬁ egerP§8Vh§HFg¥y§Fﬁ§§§%%ﬁﬁiZxﬁomnhéhlbimglexamples
Of'\bmftabﬂte' g yaxaplao s suidiable ﬁ%&ﬁy%ljﬁ%d%%%ﬁ&?ox The

b %F hydroxynethyl and 2-hydro
oR P" REaReTsAtHRCLEFY, 1al kkoayD) theabkeﬁyl oxy§G8h-,

nyl-C (O ' al kenyl 0
[ogfhyyZIoalﬁ % Ag%&% @Hhéloﬁ%él% mﬁV%h— He §§¥|05§g )group in
whiel uﬁ%margragmpﬁevmbu$h¢ desifddiad. albRsbd Rt N8 trogen 1s
re@fé? Bg §tyaiﬁ hrougg the carbonyl. P referred

acyl & cont arna Y oweFOdP kyF . 495H0eH b eYig. exanpl es of
[0@@41ab'e acyl "Mrayp’éhw@l W&, for l’ai]%g%exam%}:oup in which

%y 2-met hyl pro ranoyl, and cyc
y Aﬁ&)?lup rréansa%npawll@(sc))y deeupibaduhi Cder’ﬂellmltlng

exgm legroyp i Vi ol descri bed. The bond to the
pé?é%tnnlety§$€§t r%ug Hf HE bSHAUP oG4S ngrethylthio,

e“é&]afrm% df—mmalbﬂacgr ewps hapkydenhenzoy! ragd blon&‘”dco the
paf%ﬁ%”ﬁb &g O 62 "Aryl oxy" nmeans an aryl-0- gro

in whic %e QHMFW%;%EQQH%Nloust descrlbed
[OO&ET- | |w1t|ngvex@ymﬂﬁg§yof Syt ab | exy groups

i ncl ude phenoxy and napht hoxy. h A AP0 wnich the
aryl group is as’ previously descrlbed Non-limiting examples
of suitable arylthio groups include phenylthio and

naphthylthio. The bond to the parent moiety is through the

sulfur.
[0066] "Arylalkylthio" means an arylalkyl-S— group in
thich the aralkyl group 1is as previously described. Non-

imiting example of a suitable arylalkylthio group 1is

enzylthio. The bond to the parent moiety is through the
sulfur. ’

0067] "Alkylcarbonyl" means an alkyl group defined
arlier linked to an adjacent moiety through a carbonyl. A

on-limiting example of a suitable alkylcarbonyl group is
ethylcarbonyl.

0068] "Alkoxycarbonyl" means an alkoxy group defined
arlier linked to an adjacent moiety through a carbonyl. A

on-limiting example of a suitable alkoxycarbonyl group is

esthoxycarbonyl.



bond to the parent moiety is through the ether oxygen.

[0063] "Alkylam no" nmeans an -NH 2 or -NH 3 + group in
wakiockssse or nore of the hydrogen atons on thBCT/US2006/040986

nitrogen is replaced by an alkyl group as defined

above. [0064] "Al kylthio" neaﬂi an al kyl -S- group in

whi ch the alkyl group is as previously described.

Non-1imting exanples of suitable alkylthio groups

i nclude methylthio, ethylthio, i-propylthio and

heptylthio. The bond to the parent noiety is through
[Oloﬁglsulfur. [d'mloxﬁﬁﬂrmwi"ném%n%naaryilfﬂ-j@f(gm))— group.

i 1Wh- e up .S Qr.evi ous| escri bed.
S SR Feg Poty Rl T G biHsoy1  groups
inicA¢idgd eplpbieoyy carlooant laapht hybhhhoxydhebbond. t 0 the bond to

arent noi ety . is.through the sul fur. [Q066]
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' 67].. " Al kyl_c " _nmeans an. al ky
aréf?%&“g%&%?%& Do rofh é‘sda‘%‘%?%i%ﬂ%%% Pt et nyhe bond  to
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[Oazﬁigxyga?bo%b%E&ngﬁifgﬁyéfkoﬁﬁaﬁﬁouEndeﬁﬂgéé“ﬁﬂphér group.
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on-limting exanple of a suitable al koxycar
alkglsthQQ?cgpﬁénPP theosofehr phoryyalbonzkbugbahbeanul fonyl.

[Og?g:] ;))(z;/Cg %h;ﬁﬁg?gﬁ%ﬁgﬁbim ting exanmp| esalquls—tg {O%kﬂ © group.
Preferred groups are those in which the alkyl group 1is lower
alkyl. The bond to the parent moiety is th;ough the sulfinyl.

[0073] "Arylsulfonyl" means an aryl-S(0,)— group. The
bond to the parent'moiety is through the sulfonyl.

[0074] "Arylsulfinyl" means an aryl-s(0)— group. The
bond to the parent moiety is through the sulfinyl.

[0075] The term "optionally substituted"” means
optional substitution with one or more groups, radicals or
moieties (i.e., "substituents"), which can be the éame or
different. Representative substituents include, but are not
limited to, any of the substituents described above;
particularly halo, alkyl, cycloalkyl, aryl, hydroxy, amino and
carboxy.

[0076] The term "complex" is intended to encompasé a
structure formed by the interaction between two or more agents
(e.g., gallium and a compound of structural formula I). Such
interaction can be via chemical interaction, such as, e.g.,
covalent, ionic, or secondary bonding (e.g., hydrogen
donding), and the like, or via physical interaction, such as,
®.g., encapsulation, entrapment, and the like. The complex

can be formed prior to administration to a patient or may form
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is through the sulfinyl. 75 e ter
dlISSEﬁgnaPFy %%%%%?@E&%d":ﬁgﬁmSﬁqmuTmﬁgfz?nglEsheonspeleled
icals o
l“@”‘éﬁﬁéfeﬁfﬁgﬁﬁgﬁ?@ R E e b e e s ane or dit1erent.
EﬁﬂesentatlVQOQMBSEBtueﬂiS iHe] UBBpOYLARN € RO the present

f the substituents descri bed above,
lng%ﬁ%?gﬁlgqi ﬁﬁg APRYF Hp%@%?%aﬁ@%ﬁlnaryl"Sgkwwmy means a

phﬁﬂlomlaadsoaﬁbﬂlwn k@oéﬁkkﬂk%ﬁﬁﬁ %CQ Eelnvﬁétlon with one
i ntended_to enconpass a structure forne
OF | HPEF atPLBRNbePREERULAS - OrTWDSGP@@EHK&J(@a$ocjﬁﬂﬂdﬂﬂﬂnvolves

tyyctural forml Such
v+ 20iag, COIPNOY o SUUELY o OB, 5P ncsucin
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g%er actrtll Dlosncgjs%ig%oré,sar%%rt heexrluhglee %16\1/1' aorrttJehysolrC more solvent
molecules are incorporated in the crystal lattice of the
crystalline solid. "Solvate" encompasses both solution-phase
and isolatable solvates. Non—limiting‘ examples of suitable
solvates include ethanolates, methanolates, and the 1like.
"Hydrate" is a solvate wherein the solvent molecule is H,0.
[0079] The compounds represented by structural formula
[ may form salts which are also within the scope of this
invention. Reference to a compound represented by structural
‘ormula I herein is understood to include reference to salts
:hereof, particularly pharmaceutically acceptable salts
‘hereof, unless otherwise indicated. The term "salt(s)", as
mployed herein, denotes acidic salts formed with inorganic
nd/or organic acids, as well as basic salts formed with
norganic and/or organic bases. In addition, when a compound
epresented by structural formula I contains both a basic
oiety, such as, but not limited to, a pyridine or imidazole,
nd an acidic moiety, such as, but not limited to a carboxylic
cid, zwitterions ("inner salts") may be formed and are

ncluded within the term "salt(s)" as used herein.



2.9., encapsul ation, entrapnent, and the |ike. The

conplex an be forned prior to admnistration to a
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adm ni stration of unconpl exed agents. [0077] The term

"conposition" is intended to @gconpass a product

conprising the specified ingretdients in the specified

anounts, as well as any product which results,

directly or indirectly, from conbination of the
p speci fied ingredients in the specified amounts. [0078]
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i sol atabl e solvates. Non-limting exanples of suitable
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j "Hyd "_1s a solvate wherein the sol vent
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within the scope of this Invention. Referente to a !
CABRALURGS r epr e SEAPEQTBY I Eonatesral f orymil epdnteraropsonates,

digneessioed togba nce sal ts - hereof,
%articulariy pha%%gggﬁg?%gng agggﬁpgﬁﬁ TONREes, fumarates,

glueehentanemtess ot her wydgckndpnatedatEhe term hemisulfates,
denotes acidic salts

" ||’ as r’r‘pl oye her e| n, v
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I.n addition, when a conpound ’

methanesulfonates, 2-naphthalenesulfonates, nicotinates,
nitrates, oxalates, pectinates, persulfates, 3-
phenylpropionates, phosphates, picrates, pivalates,

oropionates, salicylates, succinates, sulfates, sulfonates,
tartarates, thiocyanates, tolﬁenesulfonates (also known as
Cosylates,) undecanoates, and the like.

[0081] Exemplary basic salts include ammonium salts,
ilkali metal salts such as sodium, lithium, and potassium

salts, alkaline earth metal salts such as calcium and

lagnesium salts, salts with organic bases (for éxample,
>rganic amines) such as benzathines, dicyclohexylamines,
lydrabamines (formed with N,N-

>is(dehydroabietyl)ethylenediamine), N-methyl-D-glucamines, N-
lethyl-D-glucamides, t-butyl amines, and salts with amino
.cids such as arginine, lysine and the like. Basic nitrogen-
ontaining groups may be quarternized with agents such as
ower alkyl halides (e.g. methyl, ethyl, propyl, "and butyl

hlorides, bromides and iodides), dialkyl sulfates (e.qg.
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woroorssszol e, nd an acidic noiety, such as, bR T/I82006/040

limted to a carboxylic cid, zwitterions ("inner
salts") nmay be formed and are;acluded wthin the LFrm
"salt(s)" as used herein. Pharmaceutically acceplt abl e
salts are preferred, although other salts are al so
useful. Salts of the conpounds represented by

formed, for exanple, by
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' , canphor su on , .
b e R RPRRGE P bbrohot coC PGP Onas b S dodetyibsutie scope of
that esyvetithines s 0pal es; - { ymay,ay e%iéas%l u%%?ggt agggt ecso’nsidered

| ycer ophosphat es, hem sul f ates, ptan
eqxﬁ:e%%%%% esO hiyki oétker i Besys hypdr diffontdesesponding compounds

Lodl de - et hanesul f onates, | actates,
fo%%ﬁ%ﬂ%gnﬁ h%l}é)s/%g‘?é(%tnja?rés, 2- napht hal enesul f onat es,
[0082Dbt i nat es, Ginpaimss oxpkatesteRedy N BSetural formula I

3- _phenyl propi onat es, phospnhat es, . .
am%?%%a %2g%§i58#gg§§?yﬁgﬁﬁgﬁﬁhté@?YS%$l@WIane$helr tautomeric

ifl e8xal at | s, bartarates . 1
foﬂfgc%atzg,%%i ugazsesﬁﬁf %ﬁ%%s 0(ng 8RRowRtEgY) - ALl such

Fal A LG s, fo il e carsoatoesyt eampd attfeel | iHkene 1008 part of the .
e@g@fmlq{%&%% c salts include ammonium salts, alkali
o net al lsal ts such as sodi um lithium and potassium

[00841t s, al kal irda eaBtbr€B§§5m§@5t5_§ﬂ%P a§n%?%ﬂiéyﬂ aagometric
iso%%%%lsieuorgtsiaclatls’ :Ls’sacgrrtwtesrg\ntgngrg%?llec le:l'LSkeeS; of the present
ompounds ’(including those of the salts and solvates of the
compounds), such as those which may exist due to asymmetric
rarbons on wvarious substituents, including enantiomeric forms
‘which may exist even in the absence of asymmetric carbons),
‘otameric forms, atropisomers, and diastereomeric forms, are
‘ontemplated within the scope of this invention. Individual
tereoisomers of the compounds of the invention may, for
Xample, be substantially free of other isomers, or may be
dmixed, for example, as racemates or with all other, or other
elected, stereoisomers. The chiral centers of the present
nvention can have the S or R configuration as defined by the
UPAC 1974 Recommendations. The use of the terms "salt",
solvate”" and the like, 1s intended to equally apply to the
alt and solvate of enantiomers, stereoisomers, rotamers,

automers or racemates of the inventive compounds.
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N- net hyl - D- gl ucam nes, N iethyl-D glucam des, t-butyl
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witdliindeh o esappebertzyhiand rpfeerididyl broni des), and
[ 0082 such acid salts and base salts are
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et hhi Bcbhessaapes ofcihe Laxentipn and Qh% a&# ent or in
base salts are considered equivalent to the or s

stefactherador Fespohdi iy c@hpoumﬁ%lmntlomuKmmsescbf<iduurrence is

8 Co unds .represented by structura
R s e R R4 PG B2 T RGPy ShhFoxpepuzrence.
Aha@tlundmbanKMEﬁsc dor ms(ibet iexanpke, aﬁﬁﬁﬂkfﬂﬁéﬁhéﬁles are

i m.no Eﬁf such tautoneric forns are
peg@ﬁ§§&§| ed”ﬁ%%elﬁfassﬂﬁpt SPMPREasiesent Hefeti oln  stable

col@@8hlisAl | stereoisoners (for exanple, geonetric
i somers, optical isonmers and the |ike) of the present
[°@8Hﬂounds (|né@@du@@nthosehawetheldahtsfaed sobvat eamber  of

cofbol e UL MU SIS MLSRY LS U be used
toi nptaa@aﬂ@ ehant §eIEL L& fcﬁ&rﬁﬁﬂe[m chfMeyh &Xigtle RN EAvention.

t he absence of asymmetric_carbons), rotanmeric forns,
Sughy SAEEHEIS ARl BF aSYBrbeRBERE flgioms, Cameercially available

stﬁggﬁggghgﬁ%ﬂatl@ n tgﬁcﬁCOpaes of éhbs ' n\é%ﬂ%od’épryllc acid,
aminocaproic acid, aminobutyric acid and 4-chlorosalicylic

acid, using well-known methods described in, e.g., U.S. Patent
Nos. 5,650,386 and 5,866,536 and U.S. Patent Publication No.
2004/00487717. The length of the aliphatic chains present on
the compounds represented by structural formula I may or may
not affect cell membrane permeability.

[0088] The gallium complexes of the present invention
can be prepared prior to administration to a patient in need
of gallium treatment by reacting gallium with one or more
compounds represented by structural formula I. The gallium
will typically be in the form of a gallium ion. The gallium
ions can be derived from a gallium salt, such as, e.g.,
gallium chloride, gallium nitrate, gallium citrate or gallium
sulfate. The reaction can be effected in a suitable mutual
solvent, including water where appropriate. If desired,
however, an organic solvent or an aqueous/organic solvent

mixture may be used to effect complexation. Suitable organic
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other, or other elected, stereoisoners. The chiral
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tural, formyla | that can be used
chi&REES§PL S, by SLLuc cti r a evaporated or
to pregaré {he gar | i'gift < eﬂé¥qﬂ‘%h§‘§re§@nt p
freewentroad SoclyieQrpaiHuiss S b&a§l’fﬁrﬁe?bﬁ5§eyomThe gallium
CO rcially avajlable starting materials,”such as, '
CO%PE‘?}? Wmochgrﬂﬁ%rﬁqd,bémmbﬂim@@, from a suitable
soIWéM@bUEMEhCa%QiQBﬂfq,4@3 é?fp%%%é%éhgcGﬁ%hgbagshg%hanol and
wel | - known mnet hods described’ in;, e . g, J°S. e
ethgrol s, e5be336 a@dt@n@ﬁGgﬂﬁﬁbﬁﬁﬂbfﬂlSanaahﬁﬂit$Fes containing
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conpl sstauctanalbd ongdbarkd Ty OkeBY R0 A EEL ekl o o
thgggﬂgégﬁafg?%gFaggéIégé, including e.g., NMR spectroscopy, IR
spectroscopy, UV/visible light spectroscopy TLC, HPLC, mass
spectrometry, and X-ray diffraction analysis.

[0090] The gallium complexes of the present invention
can also be formed in situy, e.g., in the gut, following either
idministration | or coadministration of the uncomplexed
ronstituents. For example, gallium and a compound represented
y structural formula I can be included in a single dosage
‘orm and administered to a patient in need of gallium
-reatment, where the two constituents are allowed to complex
n the higher pH of the intestinal tract. Alternatively, the
allium and a compound represented by structural formula I can
e included in separate dosage forms and coadministered
ubstantially simultaneously such that complexing occurs in
itu.

0091] Although the complexes of the present invention
re described primarily in reference to gallium, one skilled

1 the art will recognize that other metal ions (both
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a galliumsalt, such as, e.g., galliumchloride,
galliumnitrate, galliumcitrate or galliumsulfate.
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f a suitabl e solvent, such as, e.g., water, .
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nu?ﬁ%ﬁ%ﬁ%ﬁw gggggiagqs‘os ilcl Irgéncgfngloixec?efiver;, pthe compounds
represented by structural formula I can also be used as
scavengers to remove unwanted metal ions, such as e.g., Pb,
Al, Cd, Ag, Cu, Sr, Ra, Po, etc., from body tissue or blood.

[0093] As described in the Examples below, Applicants
have discovered that certain complexes of gallium with
compounds represented by structural formula I exhibit
increased oral bioavailablity relative to uncomplexed gallium
salts. Using the methods described in the Examples below,
cthose skilled in the art can readily identify other compounds
represented by structural formula I that can be used form
jallium complexes exhibiting increased oral biocavailablity.
s such, these gallium complexes (and others not necessarily
:xhibiting increased oral biocavailablility) have utility in
he treatment of diseases and conditions characterized by
1xcessive bone resorption, such as, e.g., cancer,

\ypercalcemia, osteoporosis, osteopenia, Paget's disease,
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e abeat e meca onkc Gt a8t %9 But "AfiTbes 2, oo,

nagal, Fe, Mgctsi, Co, tefG.caln addLgﬁéﬂbdggy%jyowpoqgggcutaneous,
structural fornmula | can be used to

. ted , _ sed '
lné%%%%gggﬁ?agﬁ%%??%rﬁ%¥éﬁlion%?tﬁﬂmwﬁqmiabng.;nﬂ&avéﬁﬁflcular,
i ' et ¢, .op=1 0- €O n tochionetry w

ey desenl ho nson T he ehee So B Rt hREIRSTEL Y e
[0%?%itron denskey &he doret g pobentiizali ofs therhor B¥l &ancer,

es%%%9$ﬁgypgFﬁ&ﬂ%ﬂ%&%%hgsﬁﬁé?géfC%EFggggFaﬁgygggﬁ%a%ﬁnmam@rise
radiedaverye ofgd herapeutseen NWd ) tional and diagnosfic ...
adﬁ?%fgtéfghdgLi¥%th£Q§ ggngggnﬁimor. ‘Complexes comprising
radicactive gallium may also be used as radiodiagnostic agents
to detect the presence of tumors and the like. Typically,
from about 100 mg to about 1000 mg of gallium is administered
for such purposes, from which the administration of the
gallium complexes or compositions of the present invention can
oe extrapolated.

[0096] For gallium complexes prepared prior to
administration, a gallium composition can comprise a gallium
complex in combination with at least one pharmaceutically
icceptable excipient. If the gallium complex is formed in
situ, a gallium composition can comprise gallium, a compound
‘epresented by structural formula T and at least one
harmaceutically acceptable excipient. The molar ratio of
allium to the compound represented by structural formula I in
hese compositions (whether complexed or not) is preferably
rom about 1:1 to about 1:10, more preferably from about 1:2

© about 1:5, and even more preferably about 1:3.



represented by structural fornmula |I can al so be used

as scavengers to renove unwanted netal ions, such as
we2@7/058Ry A, Cd, Ag, Cu, Sr, Ra, Po, etc., fpronukmdy040986

tissue or blood. [0093] As described in the Exanples

bel ow, Applicants have discovgyed that certain

conpl exes of galliumwth cong unds represented by

structural fornmula | exhibit increased ora

bi oavail ablity relative to unconpl exed gﬁllign}salts.

i the met hods described in the Exanples bel ow, .
“ﬁﬁ%ﬁgski |l ed if-tHerakivelan réadi 140 i génkty fgomphes formation,
e : uet.ur. of nul Ak ;
B e PP o Pehe TN il oy PbihddhatRlon, one
coppaliintavaigkaBlivmy. is sushbittedsiergal iitim coaargl eﬂe%st one
rs .not necessarily exhibiting incyeased ora o

p(%g¥%é§4€%ﬁ%q¥%)8C?ER&§h;?I?%%}Q%F?meg??eggﬁeﬁFbﬁf comprising
a diagasesd andpeoseht EaNSyC Rardetefidazed dWn e eBSkMe combination

.bone resorption, such as, e.g., cancer, Lypercalcema,
““ggkeéﬁbro%?%?tos?%%peﬁhé?m@%@@ilC%lBYsea§§?nﬁﬁbéﬁanﬁxclplent-

AJRARE diReaRs) o POpgLdsoeReraliign, dus, 1.9, ound, represented
S. TOB@%? 'A%t A&

hyper par at hyr oi di sm and ti"ssue wound
by refarwebtrat threwellandl otinertid seasespoaitions is preferably

t ticall ef fectiv unt of gallium.is
fro ﬁ%%%ﬁ#é:gﬂitgoaE&ﬁ?ﬁénfzfﬂPnggﬁeOF%§§€ﬁapﬁéhfﬁ%ﬁ?.about 1:2
toTh@ogal [1i:8m canl kercadmdHes baleed rab 1theHoermiofs a

harmaceutical_conposition. Al though the gallium o
[Oggﬁﬂositrons et he Pprrédendarnyvenbromageatparti cubkachipient (s)

ehed 4t I ldwer ther [ L.nistratign
TR ) AL Jon BT LA, UL L o ot
lepgtt din paptcah, thandderread , adubaibapeotisn route. Examples

|nt%%%enous Jdntraarterial, _intranuscul ar,

°%in rav&%ﬂ%qgﬁ%ﬁ%lxrn%?ﬁﬁﬁ?%ﬁﬂ%u,e%Qﬂﬂ%ﬁﬁﬁqtqﬁ%%l,m%E@OdS of
mahnﬁéatheéaﬁor[Q%%ﬂodﬂ”bdﬂﬁ%§ﬂﬁ%ﬁﬂgﬂgréﬁwé@ﬁ'ﬁﬁ?wﬂoiﬂsthe art

of cancer, especially malignant tunors, the gallium
maﬁa}“ﬁoﬁﬁﬁﬁ§e in, e.g., Remington's Pharmaceutical Sciences,

(Gennaro ed., 20th ed. 2000).

[0099] For example, when used for oral administration,
which is preferred, the gallium composition will preferably be
in solid tablet, capsule, caplet or dragee form incorporating
a solid excipient, such as, é.g., starch, lactose, dextran or
magnesium strearate. The gallium composition can also be in
the form of a solution, suspension or emulsion incorporating a
liquid excipient, such as, e.g., water, propylene glycol,
polyethylene glycol, sorbitol, maltitol, sucrose or a
pharmaceutically acceptable buffer, such as phosphate or
carbonate buffer.

[0100] For oral administration of a gallium complex
prepared prior to administration, one or more of several
approaches may be employed to avoid or reduce exposure of the
complex to the acidic conditions of the stomach and allow
release of the complex in the intestine, thereby increasing

delivery of gallium to the bloodstream. For example, an



radi oactive gallium such as, e.g., gallium67, which

is adm nistered at the site of the tunor. Conpl exes
w@oovpisseng radi oactive galliummay al so be usPCI/ES2006/040986

radi odi agnostic agents to detect the presence of

tunors and the |ike. Typicall fromabout 100 mg to

about 1000 ng of galliumis & m ni stered for such

pur poses, from which the adm nistration of the gallium

conpl exes or conpositions of the present invention can

e extrapol ated. [0096] For gallium conpl exes a
expe$or of o tAGni ik re@ PN G 6%PF?%%¥E%§EB¥| 43%¥53 formula

ﬁgggrkgefgrﬂakhbu §9R eéoh%l%%”Qb@a%!%ﬁﬁﬂﬂé&fﬁom ound) can

east one arnmaceuti ca cept abl e exci pi ent
bet hengaldddu rmnont[:ﬂleex pﬂ’l&rﬁTElICﬁ?EldtlICﬂlSI ct:@mpasg*aicbm urho shift the

COnpos| tion c (9)
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[OTB@E maceut i cahhy-neeept @ oRXCi pi ed . The nolfarrmdiite the

of [alliumto the conpound represented by structura
phésnaoeaticah ﬁ@@éoééﬁﬁ©§|ﬂpoﬁsd@%ﬁé@ﬁeﬁQ%ﬁﬁﬂ%»éﬁf%nsuCh that

atngt%sksggkgf%EaQ % G%HEQ% . abgﬁéﬂ)fgxﬂgt L d o4 &until the

erably froma and even nore
1nﬁé§f:$ﬁab| yrakautisl: Be{608F] Aldner megtihvad yisf do |ﬁoxan1@te the

nmpl ex formation, separate_co iti
gaéééamfépmﬂﬁﬁ%ng%F%tHm9e£Mep58ﬁﬁFgE$§bE%g sdggn ' such as,

80nbbn%b&?ﬁe@h%@da%dBﬁ@ﬂhyyéhdﬂﬁﬂyﬁﬁkﬂﬂydiﬂde&, that adsorbs
acCept abl & exci pi ent and the other conprising a
theomoowiexr eprbseptedsdy $tr watlor are¥vr fPYLY g the stomach,

al onbhggt ot “ﬁégoéﬁtbeaék oggmgméﬁnHESUtbgal£¥leased in the

e exclrprent? Again e nolar ratio of
1ngabkuuﬁ1to theﬁﬁﬂnppme@amapﬂeaent@ﬂ byswstlr uctigedalyed release

formula | in these conpositions is efera
CoRBBRT 19151 o FRSGUCL AT ok e pr LFEPARL §1 PONPABRLE, o well
kngwg 59 about+4:5, and even nore preferably about 1:3.

The particul ar pharnmaceuti cal exci pient (s)
[0102] Alternatively, the gallium complex can Dbe

encapsulated such that the release of the complex is prevented
or inhibited until the higher pH of the intestinal tract is
reached. For example, the gallium complex can be
microencapsulated within liposomes, preferably phospholipids,
that do not . dissociate under the acidic conditions of the
stomach, but which will release the complex in the higher pH
of the intestine.

[0103] A particularly preferred encapsulation approach
is the use of an enteric coating to inhibit or prevent release
of the gallium complex until a pH greater than about 5 or 6 is
reached. Preferred materials for enteric coating include, but
are not limited td; e.g., cellulose acetate phthalate,
hydroxypropyl methylcellulose phthalate, poly (vinyl acetate
phthalate), hydroxypropyl methylcellulose acetate succinates,
poly (meth)acrylates and cellulose acetate
phthalate/diethylphthalate. Since the pH of the stomach is

higher after a meal, it may be advantageous to administer the



chosen, as well as the formof the conposition, wll
depend at least in part on the desired adm nistration

w0 ouresssExanpl es of pharmaceutical |y accept abl BCT/US2006/040986
exci pi ents and net hods of manufacture for various :
conpositions are well known ig.the art may be found
in, e.g., Rem ngton's Pharmaceutical Sciences,
(CGennaro ed., 20th ed. 2000). [0099] For exanple, when
used for oral adm nistration, which is preferred, the

I[liumconposition will preferably be in solid , ,
g%ﬁhﬂ%ﬂ, C8Qg@ﬁﬁefﬁbaﬁpgp dglﬁ?agégu%QﬁWﬁq neﬁﬁgor%RWWE}%Flon 1s
ussd i d excipient, such as, e.g., starch, |actose,

dextran or magnesi um strearate., The gallium .
[Bosi ti on cadfeal sPrrmacehel ¢l m otompesltipoa, described
h SIS eng'e?lgrgﬁlﬁwé&hﬁpiégc%&%% atpngea Jiquldop e 99 weight

exci pi eént, such as, e€.¢g., water, propylene egcoP,
pepaieret hydfengadllyonl., somhicfelrabisl,ti tblen sucr ph@aramcautically
ha eutically, acceptiable buffer, such as phosphate

r .
a egégg%%atﬁxﬁh teprt [dfb0]6¢$}oﬁ?gl éﬁﬁyﬁ% r abl grgeeutical
cn@fd il d AL ONPE eXt REEPRSRA R OF 5 4@ AABA StERLT ORompositions
one or nore of several "approaches may be enployed to
coqfgiid orf noadueloekposur oof alppiet codPl evetaht heoeaiatitc of the
i ti.ons he 0 .al | ow rel ease,af, the -
EIMT Mhst nle TR it By sfeaathyda [ Sepyrrictont
arnefurgal ¢ um meahke Hal obdisibtanmdikebcexanphe ofanexeédplex under
ound represented by structural fornmula

of the free c .
the Reifio ?%?%f?h%nﬁapﬁi&QQNﬁﬁﬂ%ﬁFﬁmrt%?sWﬁ?ﬁéFal comprising

SUENRUHKY £an beo it aded {Rcbhenphahavgsutledbal composition
conposition to shift the equilibriumto the conpl exed

atstigt enagier Hihan e osttorpdc hie o0 He varsottherf dpfys caotpdssition.
(oL 21 R A PRCULLepl SUPOBL L O By pacencicaniy
acgdhid upllecnpl exalsinat ceheasedatnbhé theri ”est ii®atment of
egggggiéé;géﬁ%ﬁg%&aéhgfnggggguksf&%ﬂf%&Sﬂla%s.éh? arising from
cancer, hypercalcemia, osteoporosis, osteopenia, Paget's
disease, etc.), which i1s established to be about 0.1-5.0
pg/ml, preferably about 0.5-2.0 pg/ml. Such blood levels may
be achieved by administering about 0.1-20 grams of gallium
daily.

[0106] For the treatment of wvarious forms of cancer,
including cancer-related hypercalcemia, gallium is typically
administered in the range from about 0.25 mg/kg/day to about
10 mg/kg/day, preferably from about 0.5 mg/kg/day to about 5
mg/kg/day, from which the administration of the gallium
complexes and compositions of the present invention can be
extrapolated. Such doses may be administered as a single unit
dose or in a number of smaller doses.

[0107] Specific embodiments according to the methods
of the present invention will now be described in the

following examples. The examples are illustrative only, and



galliumconplex with a gel, preferably a hydrogel,

such as, e.g., a polynerized pol yethylene glyco
whyaroseBy that adsorbs the conpl ex and rel easEGI/U$2006/040986

only very slowy in the stomach, allowing the majority

of conplex to be released in ?e i ntestine. The

preparation of such del ayed rel ease fornul ati ons,

particul arly those involving hydrogels, is well known

in the art. [0102] Alternatively, the galliun1conp|ex

can be encapsul ated such that the rel ease of th
a%ﬁnﬁﬁ%x1P§egéﬁgeﬁpe&ﬂﬂ£%rﬁﬁﬁng@a&ﬁgﬁF tHe mﬁ%hgﬁsﬁﬁpsure in
arBf e intestinal tract is reached. For exanple, the

gal | i'um conpl ex can be m croencapsul ated within

| i posones, preferably phos%ﬁhMPbEﬂs that do not

di ssoci ate under the aC|m§% %lqg; |ons of the stomach,

but which will release the cogb ex in the higher pH of
[Qﬂ&B]ntestlneA[dbMﬁﬂe%\@@r@abhi@mlan@refebmpdund represented

encaj sul ation_a roach is the use of an enteric
DY I HE R i BVl drl pibvent rePRRsEXORIt RESREI') i df prepared

a§x¥6df3wynt|hh@ EHmﬁﬂ%%ﬁﬁ@ hamabout g 5 516ed Sin ethanol and
reached. Preferred materials for enteric coating

misad udd,thoue apempode | gaiiednt osaktg. ,swdl | Wsosédhe chloride,

nlath%iecha Jphétﬁ]f)%ﬁ?m %gdr géé{iagg phtr[ahe;?hc}/]t %ellcl)r%’” fr?ean aqueous oOr

ﬁ@edfmypbaméhtnet byl c(eié ulpasscacet abe silseeémed e pabyiovalent
(et h) acrﬁlates and cel |l ul ose acet ate ,
a]ﬂ‘?ﬂlﬁal%%? i eChARharateva ek e CoRd OpilicofSalfes, and stirred

fd?‘%@@hhbﬁrg'gﬁ%%‘géfﬁeﬁtnﬁélevbbog§¥eeed%%“gﬁég€ﬁésre51due
to adm nister thegalliumconplex at such tine,

reghatrsrsiecbrat ¢otondbavion |§h@seﬁﬂjp01®4¢ommbex in chloroform
L PhaLTREguL | pal £gosi ) PIgy dssel BedbeLelnygensy St oo son
wigdl [pwre Raeker ably,.dmhken evehanapoeut imad | ¥hloroform solvent
is evaporated off and the residue resuspended in excess
methanol. The purified gallium complex 1is crystallized by
partial evaporation of the methanol solvent, recovered by

filtration, and air-dried or dried under wvacuumn.

Example 2
[0109] A complex of gallium and a compound represented
by structural formula I (i.e., "complexing agent") is prepared
as follows. The complexing agent i1s dissolved in pure

methanol, pure ethanol, or other pure alcohol, or a suitable
alcohol-organic compound solvent mixture such as a 1:1 mixture
of methanol/dichloromethane, or a pure organic solvent such as
chloroform or other suitable solvent system, and mixed with a
gallium salt, such as the chloride, nitrate or sulfate, as a
solid or a solution in an aqueous or organic solvent, in the
presence or absence of monovalent alkali metal salts, and
refluxed for 15 hours. The precipitated gallium complex is
filtered, washed in the appropriate solvent system, washed in

water, and alr-dried or dried under wvacuum.



accept abl e excipient is enployed in the pharmaceutica
conpositions of the present invention, the

W@ o09p0sisss ons contain fromabout 1 to about 99P@EUSIWG/040986
percent of the excipient. Wen the conpositions al so
contain a sufficient anount 05 a nmeans to inhibit
di ssoci ati on of a conpl ex under the acidic conditions
of the stomach, the material conprising such neans is
i ncor por at ed into t he pharnmaceutical conposition at no
nore than about 98 meightEggfcent of the conposition.
[ 0105] Doses are sel ected |de phar maceutical ly

[cacidve pl asme galdigim.cancens 1 pfbRNSnfoL EBRLLLAAL FRPlesented
of excessive resorption of caIC|un1fron1bone (e.qg.,

b%ﬂﬁ%ﬁ&@ﬁ&ﬁ&ﬁnfﬁwmm&a hybbr@a}céﬂ@@plesiegpQGQstg) is prepared

%%gﬁ ﬁed to ' OH%§§ %% %%%n n1lspr{§ ?%&ﬁ?ﬁ in water,

plr@lmuildbﬁ:az, osasfrgmé ﬁuebpblaeed Hu@f%lr‘?ednayalmq@p htevedculture
b adm ni stering about_0.1-20 grans of galliumdaily.
f@B]‘FbrOFWQFtPQ%ﬁ%R%ﬁg%§a¥%Yl%%%P$B%h%eoﬁoéﬁﬁéérSystem and

mJJXréQJi ugiiRg Céncgﬁm{)ﬂeat g8 Dypgr cal tem a, gl la!sumt'h% chloride,
typically administered’in the range from about 0.2

nhﬁﬁ&&ﬁcﬁﬁ/$wﬂﬁ&kmx a9 ﬂgﬁb@ﬂdayr @%ﬁqﬁuﬂmqnfxmnaabaqerus or
or %1@}/ kg/lg%}étto f{fgucthe %%/ 6%% 8%[32%%%1“:6 oqfe monovalent

mini straton’ of gal

aldeiposidtonscefl dderpresestaidventhonoaan @%lts, and allowed
extrapol ated. Such doses may be adm ni stered as
tosi St VDAL FOERL67SSn A éme%fa§mﬂ9QﬁtQﬁ%%st Uv-visible

1@%%O%h PG £ Brhedi ment's according to the methods

the presént invention will now be described in the
follomnng exanpl es. The ekXaapléds dre illustrative

[OQEHXdIEQFg;Er Iq#%ﬁ%?%t%%té%égé%f { S reggﬁggggdozepresented
by structural formula I (i.e., "complexing agent") is prepared
as follows. The complexing agent is dissolved in water,
physiological saline, phosphate buffered saline, cell culture
medium, or other physiologically compatible solvent system and
mixed with a simple gallium salt, such as the chloride,
nitrate or sulfate, as a solid or a solution in an aqueous or
organic solvent, in the presence or absence of monovalent
alkali metal or other monovalent cationic salts, and stirred
for 1 hr. The solution 1s loaded onto a suitable cation-
exchange column matrix, such as Bio-Rad AG 50W-X8 or Bio-Rad
AG 50W-X4, and washed with a suitable solvent, such as water,
to remove excess compound and free gallium and other ions. The
gallium complex is eluted from the ion exchange column with a
suitable eluant, such as 1 M NHOH/NH,Cl, pH 9 or a linear
gradient of 0.1 M ©NH4OH/acetic acid, pH 6.0, to 1 M
NH4OH/acetic acid, pH 9.0. Elution of the gallium complex is
monitored spectroscopically at a wavelength suitable to detect
the complex, such as 220 nm. The eluate 1s concentrated by a

suitable method such as evaporation, and any excess



Exanple 1 [0108] A conplex of galliumand a conpound

represented by structural formula | (i.e., "conplexing
wW@®nnsess s prepared as follows. The conpl exi NRCEHYS2UD6/040986

is dissolved in ethanol and m xed with a sinple

galliumsalt, such as the chlggide, nitrate or

sulfate, as a solid or a solution in an aqueous or

organi c solvent, in the presence or absence of

nonoval ent al kali netal or other nonoval ent cationic

S, std._rred t hours. The solvent is
Fﬁi%%ﬁ%ﬁate oﬁ?lghdf%%é'rﬁg?dueo?%%%gﬁ%ﬁﬁ%d §hpant removed by
fidimrtafoor.m TFheegal | isahteonphex the Chbareh@rBies! cluate are
f excess galliumand counter-ions b

washed 0 _ y
re&%PFﬁgt?%npﬁF?ﬁgﬁuﬁ%”%ﬁ%%} AndvdFredeodsl NaPBOoratffte matrix,
suehl orof DEPh s y¥entol S ewaPYUR f f esi dug

resuspended i n excess nethanoﬁgg¥%gﬁﬁﬁwg%{§?%a}Tigﬁ?ded onto
th@oﬂﬁ%%@ﬁ%?%w%&#%ﬂﬂi@nﬁiﬁheqnwa$béde&m©oehnt@ﬂ withh@istilled

rethanol | v _ vered by filtration, and ,
Y fpdri egﬁ%r %giﬁgdﬁgeﬁ%ere v%acih%mlsExfr?&C@nfr[a(YﬁSb] again by a
sudtapllex mefthgal, | iswwhand avepepewndnr,epr esent ed by

structural formula I (i.e., "conplexing agent") is
prepared as follows. The E8ABP&Ri Ag agent is dissol ved

[otm2pure nethandl, P Ethapol r r..pure_al cohol , .
or _a suitabl e al cohol -organic 88§pogﬁgg§3fveﬁg nﬁ%?%regalllum
COBRLRXES are: mepsxrgdebyf serehmatokhdinohl aeohetbane, or

1y, pYIre-oggani |l vent such as chl orof orm or other
suitable&ggl$éﬁ?9§égggﬁy and m xed with a gallium

[083B1, such asFbheachbar bée ganittifal & o 19JAtE A& rmed and
or a solution in an aqueous or organic solvent,

ga?ﬁ%ﬁé%?‘@@@ﬂée BBoTes's et i ity aflehinedl ki meet@iding and
SRRl T comprox 12 Tt SPed asioSa T ne SbprBprracdd Mz,
ofsog@éhiu@yg@@ppumash@dmphexes versus the parent compounds
alone in deuterium oxide, deuterated chloroform, or other
suitable deuterated solvent according to standard methods
using instruments such as Bruker DRX 500 and AM400 NMR
Spectrometers. Shifts in parts per million of ‘hydrogen and
carbon nuclei absorbance relative to the absorbance of
tetramethylsilane, or the 1loss of specific hydroxyl group
hydrogen for some compounds, reveals gallium-compound
interactions.

IR Spectroscopy

[0114] Formation of gallium compléxes is confirmed and
gallium-compound atomic interactions defined by recording and
comparing Fourier Transform infrared spectra (FT-IR) on an
instrument such as a Bruker IFS spectrometer. Solid samples
>f gallium complexes and parent compounds alone are placed
>etween IR window materials such as NaCl, KBr, or other
suitable materials and scanned through the IR spectrum.
Jistinctive shifts wvibration frequencies between gallium

omplexes and free compounds will be observed by changes the



water, and air-dried or dried under vacuum Exanple 3
[0110] A conplex of galliumand a conpound represented
whyoosnsises ural forrmula | (i.e., "conplexi ng ageeit/Up2006040986
prepared as follows. The conpl exi ng agent is dissolved

in water, physiological saling; phosphate buffered
saline, cell culture nmedium or other physiologically
conpati bl e sol vent systemand m xed with a sinple
galliumsalt, such as the chloride, nitrate or

sulfate, as.a soljfﬁor_g sqéy lon in an aqgueous or ,
A FETTE S S Ve L € HE P € —eévcegquabg'eWge pRd C=N groups in

thopnedaide alrdkaldbgmicl @ ehhadonoval ent cationic
salts, .and allowed to sit until conplexes are forned
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le 4 [01 S | ' ) d..
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represented by structura onp
reggenting i snpr epans: fsy f akhawsUvThes tiohpl edistgagent spectra,
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SEUFFE o0 Bai4a, YEel10 oY Y4r etk S oF “BEHe| Such 25 a Cary-
1Ephysivalsogigead d dorrmatd il e S0l verndn ysd e apdoihxed cuvettes,

with a sinple galliumsalt, such as the chloride,
ofhitheatferasy cungaitds gl ssalred ot medornel oversuanthe gallium

coRPYEUS Of;QLganiLg sl v Ln Hﬂ esence or absence .
of nonoval ent _al k§|l rret%g%t%#’ ot egcr arPDOELdvaIOé:nt ofh2E “Suitable
sodaentni ¢ saldosplaxd sformedidor ishr.idhecsekdti @y iSdistinct

| oaded onto, a_suitable cati onexchange columm_ matri x,
Waé’ﬁ?ﬁ“%%_si 8b%gSAG1%OW}3@O%?tJB?%- RAGIAG 5GWX4magaga, and/or
cheagbed Wht htReSUhd BOF € SQIVRM: oS UCh 3% 1WA Lel, %‘E absorbance

.renove excess conpound and free gallium and other
NipgRs. e Hakimam dergiuwed sfekutest! romllheni gromplex versus

crRXERERNE SELUUD T g 201 el ant, such as LM
ThiNkKMOelyacetCihecaeitdgrpdh. 0, to 1 M

[0116] The purity of the gallium complexes is
evaluated by thin-layer chromatography on silica gel plates
using a suitable solvent phase, such as 80% methanol/20%
water, and a detection system such as a 10% ferric chloride
spray. Shifts in position of spots on the TLC plates and the
number of spots per sample will indicate gallium complexes and
free compounds.

High Performance Liquid Chromatography

[0117] The formation and purity of the gallium
complexes 1is evaluated by HPLC analysis on a suitable column
such as a Lichrosorb RP8, 10 micron bead diameter, using a
suitable solvent gradient such as water, trifluorocacetic acid,’
methanol, or suitable mixtures. The eluate is monitored by
absorbance at a suitable wavelength such as 220 nanometers.
Mass Spectometry

[0118] The formation of gallium complexes is confirmed
by measuring the mass spectra on an instrument such as a

Finnigan MAT 90 mass spectrometer. Complex formation 1is



NHAOH acetic acid, pH 9.0. Elution of the gallium

conplex is nonitored spectroscopically at a wavel ength
waiovakises t o detect the conpl ex, such as 220 nPCT/Ukm®06/040986

eluate is concentrated by a suitable nmethod such as

evaporation, and any excesspregipitated salt fromthe

concentrated eluant renoved by filtration. Excess

salts in the concentrated eluate are renmoved by

passage through a suitable gel fiItration matri x, such

d The concentrate te is Ioaded _
l%ﬁ%o E ggs% 5 cdlumESshaPeh ﬁ h88m8h8X§ﬁn¥ﬁﬂatlve to
fnmdlpaheﬂﬂlddmidMﬁdﬁ' The salt-free eluate is
oncentrated again by a suitable nmethod, such as _
éﬁ¥ %3%%ﬁ%%§¥§ [0112] The formation and purity
[OQf19t]he gal i umgompl e S s IRaRlr &'fbgo \it%@i'ﬁﬁmplexes are

common net hods. 1H an pectros
detgrmdmnieshn of bgal | inemfcompingxes Xsrapnflknmﬂfﬁﬁuilon pattern

L. ound aton1c ntera ions defined b
de%%ggrg'néggﬁb ¢onpati ng %1BéuﬂWR‘%5eé%r§%nlus KappaCCD

dlff&ﬁ@&dmbt@ﬁiZO @@y9@Q1ﬁ&gxaﬁﬁlaahkkuﬁtEQEEOQ%é solved using
| exes versus the parent conpounds alone in

ap&é& Erelf oXicddd Wadeut érstkedeshl diwtlor igs or DB A@rSMN,  SORTAV,
SHEHKEa@he d§@ﬁ§kﬁl§¢ SQﬁﬁﬁnérgﬁggEg nqk Og%%%%%% ggﬁd software

met hods "usi ng i1 nstruments
supii aE0 NNREYect r Boemet son Shiff tgalulriupardcsnpp@rxem 14 oftndicated

f n_and, car on cl ei rbance relative to
by 2l ERR AN e 25FSeRe Tosdusture space

grsppSIéhd/bydﬁﬂkfbr@h@ég HﬁdH@%ﬁkgdﬂiéﬁnﬁéﬂ¥¥HH§”Hﬁﬁ in final
eveals galllun}conpound i nteractions .
SO&KEEt YAtV IR 14PCEbE L ithe opogatioumooimphexgalulaum ions

reQQEEbénegoan@hgalEb%gb%g@po%%%.a%% Cllyégéuﬁlﬁgs might be
defined by recordin

incorporated into the gallium complex crystals relative to the
crystals formed by the compounds alone.
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Example 6
[0121] A tablet dosage form of gallium nitrate and a
compound represented by structural formula I (i.e.,
"complexing agent") is prepared as follows. Gallium nitrate

hydrate is weighed and then de-lumped by screening through an
appropriate sized screen or mill. The sized material is then
wet granulated in a higher shear granulator with a binder
solution and a diluent. The wet granulation is then dried in
a2 tray dryer to a defined water content. The gallium nitrate

yranulation is then screened and blended with the complexing



conparing Fourier Transforminfrared spectra (FT-1R)

on an instrunment such as a Bruker |IFS spectroneter.
wetordssehpl es f gal i um conpl exes and parent PORPS2006640986

al one are placed between IR wi ndow materials such as

NaCl, KBr, or other suitable gmterials and scanned

through the IR spectrum Distinctive shifts vibration

frequenci es between gallium conpl exes and free

conmpounds wi |l be observed by changes theabsorbance of

gReci fi cpER =0, C-OH -G NH _and C=N groups in the _
? pr eéen%eb%geggg%ggng_' glgpllélilﬁr%ntwv-%ssli 43ghtand glidant.
Blgpeidtoostopyhedl 15¢ r Formad i an of galihi WRELOMPLEXES: i Splender.
Thconffl.rmraLd Bi rgcordl ng and conparing near UV-visible

pfion°spE

20sOr tras scEfheFTHURITH t B0 fmbdsitsg using a

standa®st HIRNts S ASt -Far¥p1LE UYL \S .

spect r ophot onet er and'sfgﬁdard 1 g%eggértzT%euv%?ktﬂe%?s’ having

aPBf OPfié eft e ePRVAPREPIAEL i b s olheed dtre mirtthanol sweh Suss t Rerdness,
net hanol , or

Lhum.C e i ssol ved i n_water,
frg?!ﬁérlgs i%a ga&s%ﬁé\?le%%orbo%? eX"FBr hﬁt g™ S9atdt spedenteric
cobyedi stilngt anawel engtthrsbicf s finiabsenphbean ALRLFa and
Exgﬁx;lma gﬂd[cor changes in the nolar extinction
ehBtFi EPBAETaf OaBY6FbAARE ni ni ma and maxi ma, neasur ed
for each galliumconplex versus the parent conpounds

al one . Thi n- Cayer Chronmatography—{06116}—Fhe—purity of
the gallium conpl exes is evaluated| by thin-tayght B_atCh
chr J{o raphy onfsilica ge|l platepdsidig|a t abl ewelght -
soll\%%ec%heégte, such ast8®9 H% hano ! 30Apwat @%iglggd a 10,000
detection system such as a 10% ferric chlori éﬁ 2pr ny.tablets
Shifts in positioh of spots on thel TLC plate and the (gm)
Gahihpernbtrapet s péctsiamplageant | i ndi c %e gal i um
hyewapt exes and freg gedipgounds . Hi gh fof mand&® Li qui d1800
Pr 3w baat mhreghy Intra-granular
starch binder 5 37.5 375
Granulation aide
Water (removed during
drying)
Lactose Diluent - 14.8 111 1110
. Absorption
Complexing a t
P g agen enhancer/carrier 40 300 3000
Microcrystalline Diluent
Cellulose /disintegrant 10 75 750
Sodium Starch _—
ylycolate Disintegrant 4 30 300
Jagnesium Stearate |Lubricant 2 15 150
Zolloidal silicon .
Jioxide Glidant 0.2 1.5 15
Total 100 750 7500
Example 7
[0122] The plasma levels of gallium in rats were

letermined at various time points up to 1 hr following
idministration of various gallium compositions. Composition 1
ras gallium nitrate (5.5 mg/kg) administered intravenously.
omposition 2 was gallium nitrate (55 mg/kg) administered

rally. Composition 3 was gallium nitrate (55 mg/kg) in



[0117] The formation and purity of the gallium

conpl exes is evaluated by HPLC anal ysis on a suitable
w@edoansssguch as a Lichrosorb RP8, 10 mi cron beRdI/US2006/040986

di aneter, using a suitable solvent gradient such as

water, trifluoroacetic acid, g®thanol, or suitable

m xtures. The eluate is nonitored by absorbance at a

sui tabl e wavel ength such as 220 nanoneters. Mass

Spectonetry [0118] The formation of galilun1conplexes

fiidgqred t ec an

COIT%;?%E‘#E% ol S R Rt R o8 FasbRe "Pe8Bent snvention

(290ect r vgeten. Cohpiréngf or nat i orcdsiindi cat ek by shifts rormuia
conpl exes relative to free parent
S Ray Structure Analysis [0119] The X-ray
structure¢ gallium conpl exes are detern ned by

an ins'runent such as a Noni us KappaCCD diffractometer
ﬁllographic structures are sol ved using

approfriate sof t waeeepackages sueh Asy DENZOH SNt creg orally.
SORTAV, SHELXS-97, SHELXL-97, and present usi ng
Coapgﬁﬁt&gnso t WaFe HHdH Wis SCHARRE. (BGr nag7ba) ofin combination

Bl ki uBeBRKEXS ol he y ati ens in the
Wl?undanen?al crégtg ﬁg(ggctg%ggg aggegr EBE aha/ or
differences in diffraction patterns and in fina

sol ved structures |ocating the position of the gallium
Pdl ative to the co H?d and ot her ions that

h1g t be incorporated Jﬁ?ﬁ he gal | i um conpl ex
gk?\pé?ap(Ve/rwa e.erygtals formed by the

§gggﬁ nds alone Ref erences [ 0120] Snow Bi ochem J

52 T Ay
169; 36645?226gi(1§()817)%ﬁ?§smie2t i enBRREREESa oratyy.

[0%93] 187- 196 (AD9BNOWRI char Bsgnre Adt,i nianeds i A0t S exhibited
greater oral bicavailability than gallium nitrate (GaNO3) alone
administered orally (Composition 2). Composition 3 also
exhibited substantially greater oral bioavailability than
Composition 4. Overall, plasma levels of gallium following
administration of Composition 4 were comparable to levels
produced following oral administration of GaNOs; alone
(Composition 2). On average, the oral administration of.
gallium in combination with a compound according to the
dresent invention increased the biocavailability of gallium
from about 3-fold to about 10-fold compared to the oral
administration of gallium alone.

[0124] Although the invention herein has been
lescribed with reference to particular embodiments, it is to
>e understood that these embodiments are merely illustrative
>f the principles and applications of the present invention.
‘'t is therefore to be understood that numerous modifications
ay be made to the illustrative embodiments and that other

.rrangements may be devised without departing from the spirit



Chenot her. 41:2061-2063 (1997), Albrecht et al., Proc.

Natl. Acad. Sci. USA 99:4867-4872 (2002), Filik et
W@bo0o7/029883 . Sci. 18:955-957 (2002). Exanpl e 6 POI/R33004%040986

tabl et dosage formof galliumnitrate and a conpound

represented by structural forgwla I (i.e., "conplexing

agent") is prepared as follows. Glliumnitrate

hydrate i s wei ghed and then de-| unped by screening

t hrough an appropriate sized screen or mll. The sized

t d h
orpLertal s hencvelogk alatedina BLoher SPeot e, <o touing

clggmsgranul ation is then dried in tray dryer to a
[d¥§g]ned wat er nteng The galliumnitrate granul ation

I"$ t'hen scree aRUPHILEAGEAR t Bl ERe conpl 'ng@g@mﬁication,
boahbi paehdi |yt dathbheantngdi siat and, gl.i.da
5 Blending is lldﬁlen grforne Pn a tahﬁgéﬁgﬁl ggbglca tohs,
ingi, e The thea eUEén@ﬁ:§kﬂk&|cﬁnphesse@huﬂﬂéd in the art

t ahls gh tary tabl et |
top§g§§ﬂ§ éi§g%$v§£9fﬁgvg ﬁ %gg??ﬂﬁg %ZE%E%}%%}lOHS are

he@hamwﬁuﬁlﬁtLnsosp@haﬁédhaydm@f%réﬂdéH%$IgMea@%me extent as

dISSO| tion % éhen be filmcoated or enteric coate

1T0si Fg°H pahdbhidrabr WL San bedeseat espeBidphaly  and
1nﬂabh§haﬁQ Mihatii-g | asma |eVe|S

of gallluglln ratgeagégnggﬁgénéneéggfxggsgo% Fengrence

points up to 1 hr following idmnistration of various

gal | i um conpositions. Conposition 1 ras gallium

‘nitrate (5.5 ng/kg) adm ni stered intravenously,

imposition 2 was galliumnitrate (55 ng/ kg)

adm nistered 'rally. Conposition 3 was galliumnitrate

(55 nmg/ kg) inconmbination with a conpound according to

the present invention (200 ng/kg) having a carrier of

the formula where n = 7 and Z=H, adm nistered orallYy.

are



Conposition 4 was galliumnitrate (55 ng/kg) in

conbi nation wth a conmpound (200 ng/ kg) having the
w@reogosisse admi ni stered orally. [0123] A s shomeil/U82006/040986

Figure 1 , Conposition 3 exhibited greater ora

bi oavail ability than galliumnitrate (GaNO ) al one

adm ni stered orally (Conpositgeon 2). Conposition 3

al so exhi bited substantially greater ora

bi oavai l ability than Conposition 4 . Overall, plasma

WHAQLV@SS_dﬂAﬁ?éZP-i um fol |l ow ng adm ni stration of

Conposition 4 were conparable to | evels produced
following oral administration of GaNg3 al one _
1.( Composjalildmn? kxm@@%xavﬁbﬁ@%isﬁB%'0@%&1@@%’nbﬁﬁrag'oEompound

of galliumin conbination wth a conmpound according to
retpﬁ@%&”é;%tbiﬁ RGO dilndceasd@ tihe bi oavail ability of

gallium from about 3-fold to about 10-fold conpared to
the oral adm nistration of gallium alone. [0124]
Al t hough the invention herein has been iescri bed wth

reference to particular e dinents, it is to >e
under st ood that th §8ﬁéﬁﬁgggﬁéﬂggﬁﬁfgoﬁ@rely
illustrative >f the principles and applications of the
resent_invention. !t is therefore to be understood
HHR LT B Us: niotlidn Qb iome iy deosmidaited théydroxyaryl ;
R, 114 usppativepenmbodi nents and that other irrangenents

may be devised without departing fromthe spiritand
Rz sé@pehpéirotienpr gseitosiylventi cm asptafdnaed yoystbgtituted c;-c,

lowing clains . [0125] Al] publications cited in
al%%é’s%@c@%i%ﬁk%%ﬁm o%%"%ét%%%e%ﬁ%ii%%@ions and
Rs Nbs- pat et jul i nat bensy i ereed Ndircat i veQf,. 4he || evel
Rl L R P B e g8l | YRt Pl cloalkyl,
hetRyRYFoN L pefraFns 214yl t HesEpublkeayipnS,aC hanginl, C,-Cig

k i ncor porat ed reference to fhe sane extent as
alighég%%'ind?%i%ﬁal %%gﬁ%%% ?én mégekgbecf?' YWPGHy  C2=Cuo

arylalkenyl, C,-Cqp alkynylaryl or C,-Cig arylalkynyl, which
optionally is interrupted by O, N, S or any combination

thereof.

2. The gallium complex of claim 1, wherein the compound is

represented by the formula:

HO Z

o O
HO n
vherein Z is H or a halo and n is 3-11.

3. The gallium complex of claim 2, wherein % is H and n is 7

>r 9, or Z is chlorine and n is 3.



i ndividual ly indicated as being incorporated by

reference. WHAT IS CLAIMED: 1 . A gallium conpl ex
wa@oonpsssshg gal | ium and a conpound repr esent edP@I/US2006/040986

structural formula | : 2-OH4 Ar-CRi - NR 2- R3- COCH

wherein 2-0H Ar is an optionaksy substituted

2-hydroxyaryl; Ri is -OHor =0; R2 is hydrogen,

hydroxyl or an optionally substituted G -C4 al kyl,

G -4 al koxy, or C2-C4 alkenyl; and R 3 is an

opt itgpal t] aryl , -heterparyl, cycl qal kyl, ,
4'hgterocf%¥yﬁg9%i?%géfgfkf%{(Egyfﬁo?al%@ﬁ§F¥HC§§§2CFompound 1s
regidepeinted 0@ Ghal Kplranyila: C -G 0 arylal kyl, C2-G 0

al kenylaryl, C2-C 0 aryl al kenyl, C2-G O al kynyl aryl or

C2-CG 0 arylal kynyl, which optionally is interrupted by

0O, N, Sor any conbination thgreof. 2 . The gallium

conplex of claim1 , wherein the und i s

represented by the fornul a: HBerei s Hor a halo

np of claim?2,

wherein Zis Hand nis 7 r||9 or Zis chlorine and n

is 3.4 . The galliumc NHcl aim 1, wherein the

conmpound i s represented Dby the”fornmula: wherein n is

3-11. 5. The galliumconplex of claim4 , wherein is

9. 6 . The galliumconplex of claim1l , wherein the

cdvptes exhi$ilslli.ncreased oral bioavailability upon

adm ni stration conpared to unconpl exed gallium 7 .

The gal lium conplex of claim6 , wherein the ora
5. bi oanai babil idycbapiBar 8asedaf nom ahaut3:f gl dotg.

about 10- fold up to about 1 hour follow ng

adm nistration. 8 . A nethod for preparing a gallium

6. conpjgx FEMPLER! Wbmplex of claim 1, wherein the complex

exhibits increased oral bioavailability upon administration

compared to uncomplexed gallium.

7. The gallium complex of claim 6, wherein the oral
biocavailability is increased from about 3-fold to about 10-

fold up to about 1 hour following administration.

8. A method for preparing a gallium complex comprising

reacting gallium with a compound of any one of claims'1 to 7.

9. A pharmaceutical composition for administering gallium to
2 patient comprising gallium, a compound represented by any

obne of claims 1 to 7 and at least one pharmaceutically

acceptable excipient.

L0. The pharmaceutical composition of claim 9, wherein the
somposition further comprises a means to inhibit dissociation

>f the gallium complex under the acidic conditions of the

stomach.



reacting galliumw th a conpound of any one of clains

1to 7. 9. A pharnaceutical conposition for
wa@ebvrissssering galliumto a patient conprisi ngPQEUKE10061940986

a conmpound represented by any Dne of clains 1 to 7 and

at | east one pharmaceutical | yz3acceptabl e exci pient.

LO. The pharnaceutical conposition of claim9 ,

wherein the :onposition further conprises a neans to

inhibit dissociation f the gallium conpl ex under the

acidic conditions of the stomach.11. The

phar maceuti cal conposition of claim 10 wherein the
llveamha cphatidieuidi ssbeiampesief ohhegakl huwm QP! BXerein the
n undertth.e aqt%,di c,condi tions of the stonmach conprises a

SV dGelt M SERO CLAT it & ctRag@ hbiumrcomplex under the
acderli nabihens i bher egk. T mﬂ%%ﬁ-

.conposi tion of cLain1i%@em52§%|n the g ##%%ﬁ i § hydrogel, a
Lipps@iged ainn epferiier woett igal, | ioumcoitiate ioh3. tHee cbse

of the conmpound of any one of clains 1 to 7 for the

preparation of a nmedicanent for treating a condition
120r @hseagsde miwractetd Zedoyo XELEHI W& DONSife38r Pl cin the

aii.. The use of claim13, wherein the disease or
Iacontft FSnPreVedractBd throkPERe Ofr 6ap lébis néttirag eof

cancer, hypercal cem a, osteoporosis, osteopenia, Paget

's di sease, nalignant bone di sease, bone degeneration
13dueThe mpsergfardidycondpsndand tingsumaosfdslalhs Theo 7 for

S i.m 14, -~wherei n, t he nedi_.canent conpri ses o

thgaﬁ)lglﬁ%aﬁdl?ndo%%gg f%‘?cﬁ*%?mﬁ‘r?torTFSEg&r?ﬁt hyPkgagyition or

diseaabouhatlchyrkgédayy excessive bone resorption.

1l4. The use of claim 13, wherein the disease or condition is
selected from the group consisting of cancer, hypercalcemia,
Osteoporosis, osteopenia, Paget's disease, malignant bone
disease, bone degeneration due to hyperparathyroidism and

tissue wounds.

15. The wuse of claim 14, wherein the medicament comprises
gallium in a dosage form of from about 0.25 mg/kg/day to about
10 mg/kg/day.



