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is benzyl or 2-phenyl ethyl, in which the phenyl group

is optionally substituted where g is 1 or 2, R8, RO

and R10 are, independently, H F, d, Br, |1, CH3,

CH2F, CHF2, CF3, OCH3, OCH2F, OCHF2, OCF3,' ethyl,

n- propyl, isopropyl, cyclopropyl, isobutyl, sec
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therapeutically effective anmount of the conpound of
formula | and/or formula I, or a pharmaceutically
accept abl e salt ester prodrug, solvate, hydrate or
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gl ycol | ates, tartrates, methanesulfonates,
propanesul f onat es, napht hal ene-1-sul f onat es,
wmapbhosmrene- 2- sul fonates, and mandel at es. [ OP@BUSA88/051646
used herein, a "prodrug” is a conpound that nmay be
converted under physiol ogical conditions or by
sol volysis to the specified conpound or to a
pharnaceutically acceptabl e salt of such conmpound. By
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har maceutically acceptable salts, prodrugs
kA”““ﬁﬁﬂmﬁqbggﬁgs thereof having the formula I-J where G
X, Y and Z are as defined above. [0038] In sone
enbodlnents the invention provi des conpounds,
i ncl udi ng pharnaceuticalIw-acceptable salts, prodrugs
and sol vates thereof having the formula I-Kwhere G
R1.R2, X, Y and Z are as defined above. [0039] In sone
enbodi nents, the invention provides conpounds,
i ncl udi ng pharmaceutically acceptable salts, prodrugs
and sol vates thereof having the formula I-L where G
R2, X, Y and Z are as deflned above [0040] In sone
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al koxy, trifluoronmethoxy, or 2-methoxy-ethoxy. In sone
enbodi nents of formula I-A, 1-B, I-C I-D, I-E I-F,

WO RosHsH78 1 -J, |1-K or |I-L, the invention proviReEsUS2008/051646
conmpounds of fornmula I-A 1-B, I-C, I-D, I-E 1I-F,
-G I-H 1-J, IKor I-L where Rlb is isopropyl,
2-butyl, 2-pentyl, cyclopropyl, cyclobutyl,
cycl opentyl, or cyclohexyl, all optionally substituted
with 1 or 2 substituents selected independently from
H01g) | Stghothgh gmbgiimenty of ghegnventionpyaeligs a method Tor treating joint
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may hatelanGadnMulddlof rémi ol 1A/ 10 @Bshe B k&/af.uryl, thienyl,

t hi azolyl, isothjazolyl, oxazolyl, |soxazolyl
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lhereofprowdes a conmpound of formula I-A, I-B, I-C 1-D,

I-E, I-F I-G I-H 1-3J, I-Kor I-L, mhere Gis Rlc

mis zero, nis 1 or 2, and R is Cl-C4 al kyl,

optionally substituted as described above. In sone

enbodi nents, this invention provides a conpound of

formula 1-A 1-B, I-C, I-D I-E I-F 1-G I-H 1-3J,

-Kor I-L, where Gis Rlc, mis 1, nis 2 or 3, and

R is Cl1-C4 al kyl, optionally substituted as descri bed

above. In sone enbodinents, this invention provides a

conpound of formula I-A I-B, I-C |I-D I-E I-F |-G

l-H I-J, I-Kor I-L, wheteg mis zero, nis 1 or 2,

and R is Cl-C4 alkyl, optionally substituted with 1

-3 groups selected fromOCH, OCH3, d, and cycl opropyl.

[0043] In sone enbodi nents, the invention provides a

compound of forrmula I-A I1-B, I-C 1-D, I-E I-F 1-G

I-H 1-J, I-Kor I-L where Gis Rld , where Rld is

C(A)(A")(B)- where B, A' and A are, |ndependently,
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I-H 1-J, I-Kor I-L, where Gis Ar 1, where Ar 1lis
defined as above. In sone enbodinents, this invention
w@e@sioghla3s conpounds of formulas |-A where G i BCBHUSDIS/61646
is F, d, or CH3; Yis I, Br, d, CF3, or Cl1-C3 al kyl;
and Zis Hor F. In sonme enbodi nents, this invention
provi des conpounds of fornmulas I-A I-B, 1-C 1|-D
I-E, I-F, 1-G I-H 1-J, I-Kor I-L, where Gis Ar 1;
Xis F d, or CH3; Yis I, Br, d, CF3, aor Cl1-C3
H. Desagtipyén ofDrasvidgsor F; and RO is H, hal ogen, Cl-C6 al kyl,
hal o Cl- KV ‘ A
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a°°°mpfmyd‘3= ab‘"é JEWRICAE UG I-H, 1-J, I-Kor I-L, where G
[B1AEIG. X shéwFa schbmat@y of GhidlterNating nhagn8ic, fiedld solddod used in in vivo
Cl-C3 alkyl; Zis Hor F;, and RO is furyl, thienyl,
mouse flicg; ol yI | isothiazolyl, oxazolyl, isoxazolyl
PYEgIat . 2 sREwWPHARANsKh ele'ct?orﬁrﬂ%g%ﬂﬂ@ﬁ!r@%ﬁhrﬁn,« E/{?.E%d Sample B
|nvent|on provi des conpounds of Tfornmul as A 1B, 1-C
I-F, I-G I-H 1-J, I-Kor I-L, where Gis

) 5 il : 7 19, 834
Qfﬂm '?“z%. oy s RIS dfol i o 1, T 9P S
gray) a@lSmplaI&mxlybO {(meditmgronend dx, (light @ayyetEroxybast indeyte plus or
minus ond m¥e evaplmﬂns M fonmIaI-A I-B, I-C, 1-D
ql E {4 @f I-H -J, I-Kor I-L, this invention
[pood]i Ki€s meﬂ”pﬂwﬂd/smfcsfs Osapudt 295 KAnortmaBzedl te Gie tads, of lirok, 0xide
L, where Gis Arl, where
mrg“WMq§(¥?&”%ﬁ%eﬁm?%gﬂPm?ﬁ(g%ﬁﬁJgﬁBbdlnents this
Uomnltncprs snmy Ism&s/@s &Nm@undr %mﬁl@:famél 1@o%| W,E) tg\zﬁo and (1; 00%
-Kor |- ere
D0 (b’F“?s‘\)AlAlm Of ﬁ”“Wh‘F é%m\)\ﬁ)%\(?d* 9 (élg‘@ gt NS 2jsA dgpited.
thﬁﬂqhﬂ‘?'ﬁ %“&@ASNS Hé’t?%& 9& (}%&V&Q??ﬁa\@ d%&’@ﬁ%ﬂzp%ﬁ% in 100%

mula I-A
H,0 (blpcky, 9o H:Q(lmg@ym—b"é H&fi) (darkugnav\hmdcw WHp @ (FBivmEEN | s
A S o
@rﬁg}}i lglgg“laslxg\éaggsgcn I:EQ ddtgg?g\ ?ori?lll R é?“ﬁ%sg{éf 6:)n oxide for
Sample |B (B)ack circled) a@] Sdmple C (gihy tlianlog). Thelipscvihsbows Gelose yirof datain a

O - 1i s, phenyl nosubstituted phenyl, RO is F,
rm%naﬁg%EV$?d ?ﬁ@??ﬁ%iUﬁgkérﬁoxy, trifluoronethoxy, or

I. DetadediDedeoipyiort hoxy; X is F, , or CH3; Yisl; and Z is

@8&4}3&‘3{&{6 l?ee]?rgsr%ﬂtcforrgp[{ogl}io%srgn m nfyo%'s Eu%co(%scellrbg% it IIS tcr:gc Ynd&stood

that thid identtondis dot Kinfifed lto Lthe }ﬁtﬂ&ﬂar@brb&sﬁfsl aorﬂkﬂﬁfl@nﬁrorl’nahodolomcs
phenyl or nDnosubstltuted pheny i s hal ogen, Cl1-C6

descrivdgy whcswa@e\'%w bat #i§9 lo &0 %rap%ﬁvf thedfrr@ew@skyﬁsﬂ in the
descript@n! is $44Ghe rjﬁb{s!e of%é@ri@ﬁllg,m{é arﬁ&hﬁmébor@r@)g eAbbYiMEhts only, and is
groups opti onal substltu?ed with 1-3 substituents
not integg¢do gt By lrlvgélg@ntd@l”nt}qeyprﬁe@lmnﬁgn@ge\ﬁhxclm1lld;q limited only by the
thyl, nitro, phenyl, and trifluoronmethyl; or RO
ammnm%§%99§9 I, CR3, furyl, thienyl, t hi azol yl, _ .
10833]H1 awel §d notek stmb| aglused Bagiaz aidyin, thpyppasdgd clawps, the singular
Y Loy S .Sl [
forms ' fi) 57}12' dagé glecg%gld rﬁ) dﬂal r? cng xﬁgéls'??iéﬂ'ﬁ%%teé{ lglcg’re 5‘%8&% ofHerwise.
Unless dlefE;ed bthErwise, @l tdchideal land scxctm)}ﬁcmrrrisulae,d hwinan da@ thg saime heanings

as comr\ém?nq%%?&r&%i a?rgen%(fl or%ixarégsﬂgfw the t I rt1UtAq ﬁ%)e(nr)e(ltrﬁggéj(?si ssimilar or

C2-C3 al kenyl, C2 C3 al kynyl, trlfluoronethyl phenyl ,
furyl, or thienyl. thiazolyl, i sot hi azol yl, oxazolyl,
i soxazolyl, pyrrolyl, or pyrazolyl; Xis F, d, or
methyl; Yis I, Br, d, CF3, or Cl1-C3 alkyl; and Z is
F. I n some enbodi nents, this invention provides
conpound of formula I-A I-B, I-C ID I-E I-F I-G
I-H I-J, 1-Kor I-L, where Gis Ar 1, where Ar 1is
phenyl or nonosubstituted phenyl Rois H Xis F, d
or CH3; Yis Br or I; and |s F [0049] In sonme.
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In sonme enbodi nents, this invention provides conpounds
of formulas I-A 1-B, I-C I-D I-E I-F, 1-G I-H,
WO 2008/0894K8 or | -L, where Gis Ar3; Xis F, O, PCT/C588/051646
isl, Br, d, CF3, or C1-C3 alkyl; Zis Hor F, and RO
is furyl, thienyl, thiazolyl, isothiazolyl, oxazolyl,
i soxazol yl, pyrrolyl, or pyrazolyl. In sone
enbodi ments, this invention provides conpounds of
formulas I-A 1-B, I-C, 1-D I-E I-F |-G I-H [I-J,
equwa]pnt}(o tros¢ dq:_scrlbqqié}eecn(;qlsbemsgj inXh¢ graftice@r testng qﬁ-@nbovlmegus of the
\ S d
prcscntFm\ %rtxbn CTB ?(doﬁel%éis%q{gﬂ%?cgbetdr i }dll E}E)Jtr)lécrzrig oz;(r@?relcf)e?ences
mentioRedrb¢rbioxare etld:unp((yatecﬂ OQSrZIer@@ﬂpo\‘lcmdmg dferdiorisnid del coubtrued as an

admisslgvg%glhﬂla va?nuPBr ﬁ,fﬁoé epﬁ‘]]eéirg Mc{' g 's_‘lc-}ll-,:gls%s%x)r(egg?l\?{t% of prior

inventi6dd3, CH2F, CHF2, CF3, OCH3, OCH2F, OCHF2, OCF3, ethyl,

n-propyl, isopropyl, cyclopropyl, isobut

gﬁpw’\s Ufcé’r*lcf%‘btﬂgﬂ terné,%)ohtefrﬁ?qlss}ﬂysf(awpus é}fd oé&ns ona?rxcal value
of the ASRr REMNLTiER L 1866h@ 00, TIRAFEE, %bm KYARRanCRANRATRYE of 45%-

met hyl car banoyl , di et hyl car barmoyl ,
35%. 1, 3, 4- oxadi azol - 2-yl, 5-nethyl-1,3,4-5 oxadi azol yl,

0 7

1(?_{% gtér)gﬁz(% lI Q); lonalgrhgﬁ){:%e{ ta%cgr% g‘r\ne%Fg}?Aﬁgn}st%sequeml\ described
structuror g olr | cnvlumuﬂaﬁ@nyﬂa\ armiy pyr podur, dandytleanlbnplwcanmmlomcludes
instancLs wherg lll @\ eelmgt hl?srangsrps?an &5 \%hhc?e 1'1 Hoci% jon provi des

e general “fornul as set forth
zmlmi]e /\tﬂxﬂﬂ&(kﬂrmlzﬁwﬁefrBeé nbmﬂjumemm&vn}t meaeralpmemtm@ns to administer
b E eslcongoun s, incl uding Phar ceuti @ é

a thera ‘&E’é gAY Q¥ SNp YT JSSUNE Lot b?é”tah FEBFUG A0 gatient
wherebly iR fherapaitia pbéitifely WIRICE the tif30e tdRRhickit 1Y 1a8giedZ ‘@ denidiStering” a

defi ned_ above. ROOSS In some enbodi nents, the
composipRieReY &R ABYBRA iglaed Iﬁ!ﬁ&ﬂ%s‘“ﬁlﬁlﬁé’l cucpyn@ther method in combination
with oml?la!’\ﬁ@%eltgchﬁabésy 864 R ARRh&iof abdiiqubd HRIMEShANRSL, radiation and

sol vates thereof having the formula II1-B. where G RO,
ultraso@. X Y and Z are as defined above. [0056] In sone

‘FME@E‘ ch{e Ia'?éaet" rﬂyﬁ&tdlt]%p: lprr%#sqgﬁi Crgqpﬁﬂqgrswhlch deactivation,

i ncludi ng pharnacéutically acceptable salts, prodrugs
rUptureamidsrlamnkmattreécscmeroeofs Havietg Fdveeaomiail casemedccclkﬁhemeogans or

mtccuolﬁg) ma nnjoma?/ \ge cgnsl(;e éhdr undesxrdgfe mﬂerbdl n?gv scasLVQ sulr),}%ct and maf) be a
tagafﬁﬂhﬂﬁbﬁ.ll- , I'1-Bor 1l-C, where G |s Rla where Rla

as_ apove, SQ
IO CEaae T Sreitas Re BBt aaS e Tl &Y PERpy o ity
speciahl/&d @,lls Nhﬁﬁh@lrﬁ@nm@d Rlde péﬂdrﬁ\aﬁse oh pa@icule-Bincionl s 1, Br,
or C1-C3 alkyl; and Zis Har F. In sone
é%bu. !ﬁe@ntcg“ “diirased AovRt 2SSk WF‘Be?“ENﬁ:BEﬁHHé’T Gfils associated
with a UQEM el dr- Ahlb‘ltkﬁoBsyﬁ{pldnl]s & a Whedse u@lucﬁn‘RJa@t noNitfed 10, solid
, or CH3; CF3, or C1-C3 alkyl; Zis
tumor q.qan{s pf a@)ha pmsch aH bomiﬂglj@eﬁascgj}}: @B uEnRly coloppeigHal. Preast and
prostatecéangg atbtké’xj lwpc(;’?bfeﬁlsgéégél Q&Y hay %TLQ@ ti@l;df:%)élnhrn(i;? joifds, such as
al kynyl , phényl, nonosubstituted phenyl
inflamegspfore) Rasue.or C( =OQ)OR5. In sone enbodi rrents "this
(F)\_fvgq?'ﬁe g?g&@rg\eéRioﬁmg &pgo%\%r th&o{h%lre%@_éL CAUOIII Ll aﬁn&r cither
the appBranc€] forx%arwrcn@ics@sd/af kiylsicalZatirdutds of the; ussm:do Rﬂm}sn is being
Lo fur thi azol yl, isothiazolyl, oxazolyl,
pm”deid‘s%%y o?r aldm"y'suf gl yl, or pyrazolyl. In sone
enbodlnents thls i nvent i on provi des conpounds of
formulas I1-A I1-Bor UC where Gis Rla; Xis F,
A, or CH3; Yis |, Br, Og. CF3, or C1-C3 alkyl; Zis
Hor F;, and RO is F, d, Cl-C4 al kyl, Cl-C3 al koxy,
trifluoronmethoxy, or 2-methoxy-ethoxy. In sone
enbodi nents, this invention provides a conpound of
formula Il-A 11-Bor I1-C, where Rla is nethyl,
nonohal onmet hyl , Cl1-C3 al koxynet hyl, or
cycl opr opoxynet hyl . [0058] In sone enbodlnents the

o o r o



formula I'l-A [lI-Bor I1-C, where mis zero, nis 1 or

2, and R is C1-C4 alkyl, optionally substituted with
wa2008/08m81ps sel ected from OH, OCH3, O, and PCT/US2008/051646

cycl opropyl. [0060] In sone enbodi nents, the invention

provi des a conmpound of formula Il-A [1-Bor II-C,

where Gis Rld , where Rld is C(A )(A")(B)- where B,

A, and A" are, independently, H or Cl-4 alkyl,

optionally substituted with one or two OH groups or

HAB dlyd uset dgeein, dhe wrm ghgrapeutict arganhar aggint AUli4sd (¢ gy oppmbat,

amelior"é]lreg)ghxtegen\(\’g}) ﬁxt\v}nh@co%lﬁoﬁ&tdg&ugedoia Qfidh @ 3- to 6-
ne saturated rin said rin tionally containing
{06a4jos “lhmlphmtoehyoatfme smbewt ed, cffmdeqaandlem biya cémpesition as

O. N, S ti | bst it d.wt t
vy B PR UL P G g o oo
[mbs; The &@ﬂﬁ“ﬂl’mﬂﬁﬁrﬁiﬁ’fl&s \ishdi Shclrd‘iiv,efﬁtd:r@ntoph@‘ﬁhgled tissue to

conpounds [ Il -Bor 11-C, where Gis
tempergRyrge b""‘){eqn %Igu%ff %81436 Q | s |, Br, O, CF3, or

1331)36}3 A ckbélm “@ndink Smagnetic Feldt rbrswm e@b@@ém&&@; refers to a
his i nventl on provi des conmpounds of fornulas I1-A,

nmuneqqﬁegi Bpt ghpoges therbregiam qldts Relg vectgr paiogicalty, typisallgiipa smgusmda
manoul IS ru,lanBﬁlar (Qsamlg:ghdgg rpatgyrn qa[l 2l K’é’t{’l].ltn(‘; dfSn MC %nog’ot aba 2B0ut 80

Ral ogen, monohal 6 C1-
kHz to @l;g)ucﬁ)()dsltz] dé)leky\yﬂ" xr@ga@ bah%dyq) a stagc %r@pkyﬁ@] such that only the
AMF C(%t _&%%@l r%?d’”? %@08911&9‘%@%’101' %ﬁg&s%r\%hg Fﬁ \’\'11101563 apgrcmated
that an aknermmmdﬁagném:f deldﬁmiaaSbelabeo@upab}eB b@ranlalllelﬁamvmdecenﬁield and may
be el ad, or CH3;, Yis I, Br, d, CF3, or
c"mﬁﬁ“‘@guéﬂ R))?t“rez is Hor F: and RO is furyl, thienyl,

I(ﬂDB'ﬁ}Z 01 Bé' Lemh S‘@lﬁd&\ai)@kyi ,as QX akryin, rdf&@X&ZlOdlcyicc that is capable of
yrazolyl. In sone enbodi ments thi.s

deliv Cmﬂrﬁv@ﬁx .06’?1 foarﬂ&thea@@* p§rbraPsticel eyt pugRoss of aﬁ\marmh gpptially
radxoactivé sdarce WBE Ser h§c Rid ; Xis F, d, or CH3; Yis I, Br,
CF3, or -C3 alkyl; Zis Hor F, and RO is F c
@93%4 Hiekigm ° Gy 3ol kesxyped heriny (rSpre e tlifoseo obpthe time that an
energy GURGN X MRRIREY timk A6 He ch&tey chquﬁ%minsonc%n'ﬁf cvcle
I nventi on prOV|des a conpoilnd formula I'l-A, 11-B o
l(10391 TieenethRapl n@y iyl marlnksylas @rtreamwlnk\jdr-cewr oad RYET dseases
bccause i lvmlces mslamfu%l'eoa lros%r ggp cally rgifghrECg npo:!al ylh%rHQ)sﬂ)é%ugéggand/or a
heat-sh(ﬁtﬂ\OfEBponLd’] nsmﬁlﬂs MQdalmteﬁhumm)slcnmvenb|c©h dodviides saies of
: conpound of L o
siocherFGqRRHYEGH S by S o EHOUEBPRT SR Tob gDl cyfo oeoul & °C can
cause ildvRBIHIE¥dmagpitp arsaztdydlls, Mid HERIEHRN@ITY bie (ﬁ@zﬂiﬂe @mmnmag leyposure
substitute as descri bed above. In so

to tempeRRIGSHPAARTWAT B ov FeelEvaang HifpBuRdaYre Tor e cEcR Dot 40 °C
to abouk 4 L?’Cofn (i .lscag%d fiBudMaG hré&igh b SredimfeROBRIMALRIXY aéikatvEly destroys

cycloal kyl . In sonme enbodi nents, the invention
diseaseihpedhy thala nel caBTUATRSE O HRSMARIISAUGS| TRMPIrplrss grealer then 46 AC may
be effedfIb ¢4 t%gedtﬁefh Jf@bmgﬁr@%{l%rkﬂe}segksg|c9@s‘1r@’z{n mElQrQ@r?e]ouzl nlcrmo

sone enbodi nents, the invention prOVI des a COfT'pOUI’]

ablativefroypamdca [ 1-A, |1-B or 11-C, where Gis Rle , where Rle
ef , d' t Vi I
[P0 e phate 0y 008 ERE0 FRLA OV R YENLRY

hyperthpdnes, su@ assinfRiler ph¥sddsarfay sﬁlqmso(p‘\P@-Sa attYm|psm| tuneBmergg] for regional
hcating%ﬁbdoe -ﬁ@é\n%] tumtohsl kguc’h gq}m(gms arc'_\lm dcc;: b% éﬂc‘pgagggenoe%ties of tissue
formulas I1-A, II-B or 11-C, vvhere Gis Rle ; X is F,
ad, or CH3; Yisl, Br, d, CF3, or C1-C3 alkyl; Zis
Hor F, and RO is H, hal ogen, Cl-C6 al kyl, nonohal o
Cl-C6 al kyl, C3-C6 cycloal kyl, C2-C6 al kenyl, C2-C6
al kynyl , phenyl, nonosubstituted phenyl, OR3,
OC(=OR4, or (=0 OR5. In sone enbodi nents, this
i nvention provides conmpounds of fornulas Il-A, 11-B or
I1-C, where Gis Rlc ; Xis F, d, or CH3; Yis |, Br,
a, CFr3, or Cl- C3 al kyl ; Z |s Hor F and RO is furyl
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al kyl, C3-C6 cycloal kyl, C2-C6 al kenyl, C2-C6 al kynyl,

phenyl , nonosubstiruted phenyl, OR3, O C(=O R4, or
W@eoPERE | n sone enbodi nents, this inventi onP@r/U81008651646

conmpounds of fornulas Il-A II-Bor I1-C, where Gis

Ar2; Xis F, d, or CH3; Yis I, Br, d, CF3, or Cl1-C3

alkyl; Zis Hor F, and RO is furyl, thienyl,

t hi azol yl, isothiazolyl, oxazol yl, isoxazolyl,
pyrrolyl, msyrazol . In sonme enbodi nents, this
elccmctiﬂmwednqnmﬁlepﬂ ihdesf bishiyoreniiscdotissicor dris deads Ito phe a5 yeBupgolved

problan ?@eﬁwo gl n%ég%rtﬁ%ku{ﬂé %uﬁ co&o’mﬂz anddéﬁi’g ul Ees%’%f areas.

The reSli- SAofadnky | lpw&1 a3 eadpkcmecy,thetdpbtﬁllcurmlothmeyl,nhacm dlfﬁculty in

derermifigg S PGB iset B Bt B ST S ra TR Recigigh 5 e tater

precludds the, davbiep@crs d)fspnei&l,pn\l\eheﬁxﬁccﬁ\rpﬁotb&lgﬁ}fﬂheﬁhﬂ mccé’ssﬁrlyrtw gnsure

lerOdUBlﬁ{ Pelmqu rpii,lctghlgg{ahrﬁtéépfﬁ} r‘(ﬁlorx?éqghg;%}gsx %&of thcsc flduors make
selectivEBEAMAL 6 AEJREIND Ydgiomd Gatha Nk steS Qbry ldiftip@mt. hyl , et hyl,
trifluoronmethyl, or halogen. In sone enbodlnents this
[094 Hint Y sioup r svhadimensomb olia duveittion opissAnsed) hergn jare. girggted to
thermothé . ds MRET Rirfd SudhS hi ds f
cnnolé_r?%ui;% enyf‘?og 1?035}"43& Zgl.bcl)};r }%f %thér@ﬁ@ﬁ IC compoundas Ior
treatinnsdpyasccbltgshuc al ]heo;mqrmntabdagcuggbgmpptogmleds wictdmbed herein may be

car . t.h Icarqh [
fommla@ttﬁ \y “'@f h }é‘(%nr)é]?l u& oc%lgerr%{l OIED?{ems fx%rmé)n 19! c%ﬂ:posmons

may bel-_ipnﬁlqtecﬁis mhca‘lqiéytlx(, aggandahmay de G&h@ecﬁiokzy Lubje((?il.ﬂﬁB utilized in a

treatmexgtl ﬁgﬁﬁk&%%@;%g{%{ﬁ% Wgﬁ %oth%xjapeu 4 % rgiett@rr]l?é}( i;heqrg\rfentiej] may be
formulafdihs pBiirnfadetdal@bolfipbsitidRdhal na§ bl delivelred b BB as a drug. In still
enbodi nents, this invention provides conpounds of

other empediieRys.| the Alenpplhgaaerutlp |c0@powﬁ(&5én@/ bg aﬂpgnslw%}céa/@@cct in
conjunctin ¢ nh m&ﬂ&fhods Zorfdm¥lihe BedloliRRYpbuticRobipbilas, 2-
gwrro , 3-pyrrolyl, all optionally substituted
#H nlﬁtshw«g}cta@ Hsryotherapauiy ferarayadioyflembadisteatiierdude a plurality

of magrﬂﬁ?hﬂoﬁaﬁkgy& Gs@stcgéﬂl) Lol 5@%&’:%05(}%2!{})( LH&&n‘aﬁh&gﬁQ caf3Ble of

Ocncrau@gh@B vad kgfnetiamgstZrcsis lddsqgrm fhe prnsegq,m@f androdiyrsenics, such as, an
altcmaulnﬁ ngtgna %cﬁ@%&OYl%cégahgf rT.gscn'gdds he%xg\i%%engll}/ méludA thT steps of

administesiag hllnaéf&kty'l/e, arfaz @if \al theingobeazoltyd cormmlhd)ltglla subfect in need of
razo| ally ubst4tuted Wi t

therapy pﬁ%fl WBR‘)&%‘SWI o't h%ts“ $<Lar a icatign &t gmarab mqa/cceatu§ﬁ inductive

heating et hyé ,m@ttdétl&,ndnbbcfrhélé)f am&&hyh, u@ﬁ lﬁhﬁlsog}@-:n s i16 VhioR the
met hoxy; X is , CF3, or

thermothgrapeegc &?"ngﬂund"aﬁ%fe degnslufr%glr S“ﬁ"{‘@@@éﬁ atllﬁe é‘?ﬁﬁ*@
olndiTRMea: cJoh%d'M'elréfn‘eQé'\t RAQYY RS ad tfeONRAENE pRberties of the
ornula [1-A 11-B or whére Gis Ar3, where Ar3
material age fseqdrie gscallins B respanssdprehcemplindi akemesng MARStie fighdn ling Amount
of heat Qc,rng}ré'leéél r GWM&;&&I 18" H&J i@%néchar{\xm Hspcﬁxsﬁflc folr 1}% cncrgv loss
depend gF3he mem@g_.cbﬁaca{:rp@chs o&bqjh @q sg,lsq.qu ’ap?d thcnmgg’ngc ﬁcld Susceptor

heats lo% %ﬂ:f f‘auxg h]n%“JgQX ﬂ]l?:t(;u(?% t&ﬁv\ﬁe\(cltgr%swﬁé?l%%ﬁgi n @’\AF. The

Curie te@iperamre GHBe teyhpesatdre oBithe x@t'qrs@lés;:rr@nagﬁium ;airakydgnelZc frasition
of the 1&%% h’lld@rlrl] F%gll_o%athlics tgﬁnger?@re‘ lh%é_?a%%c? alcrlaﬁnﬂ & r%n applied
al kynyl , phenyl, nDnosubstltuted phenyl CRS
O C(=0 R4, or C(=O OR5. In sone enbodinents, this
i nvention provides conmpourgds of fornulas II1-A, 11-B or
I1-C, where Gis Ar3; Xis F, d, or CH3; Yis |, Br,
A, CF3, or C1-C3 alkyl; Zis Hor F, and RO is furyl,
thienyl, thiazolyl, isothiazolyl, oxazolyl,
i soxazol yl, pyrrolyl, or pyrazolyl. In sone
enbodi nents, this invention provides conpounds of
forrrulas I1-A [1-B or II-C vvhere Gis Ar3 X |s F
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met hyl hi sti di ne, norvaline, beta-al anine,
gamma- am nobutyric acid, cirtulline, honocysteine,
whomssgrrsie, ornithine and net hi oni ne sul f one. PCT/US2008/051646
Addi ti onal types of prodrugs are al so enconpassed.
[0075] For instance, free carboxyl groups can be
derivatized as am des or al kyl esters. Free hydroxy
groups nmay be derivatized using groups including but
not limted to hem succi nates, phosphate esters,
AMF. éio,y@yﬁypw Hsdewstcdemperatagdthe maanctxc material becomes paramaonelm and
t r \
its nwﬁ@@czg%g% 9@%5‘1@ ullﬂyv}g@r%{(‘ %é(%?gvéﬁigg ugutgé ln'pi%gldi Boes not generate
heat wilar bapmacde uplt?@dﬁiygs abpfve el loxiy tamderamieno Agr theipsateriad cools to a
tcmpcrﬁur’céobesl{)]\g n 9 %Ej\ir%cgfég]pgrs W& rlpggc%ﬁ]/gra PE)SX ipagr%‘?ll’cj p%ropcirg%g%]d resumes
heatingDey lovigtas At ANN redainy ﬂreeeny Thoupde amy (braypeary )con@iuoydly during

YT I LN e AN SN

heatingl NTh&IMnfi@rddbtt 1BOVhith Bisdc@flort Beabl MY be atbORIeANGpon, mler alia, the
carboxyllc acid functionalities, or where the acy

magnetify BIPReTies & Anitieriehi ehareicrtic ofqbe cnigretc aﬁs&feﬂnd atlh% cooling
amw”abgmc Ngggpgssed Prodrugs of this type are described
Chem 1996, 39, 10. Free am nes can al so be
WﬂhaMamedismt%am @IlésepttsruIsmblnm@eesmbrcorphmtpmonam dess shape,
§ LR
directly. dflkicpéica:‘l]lg E(%p%ﬁlo ? #gmﬁ%%egh rgcctern% Hgg% G%L@Bg! gﬁugHz&%ously 10
tailor lhrahetmxg/ Ipraperies dorfauparticidavasei of ermdn{oﬁﬁ)?dx]ndl%thns attrssxkeetvpc For
exemlf F i ST @i UCBACr SR aoters ABCGal depend upon i
particulﬁui‘\ﬁihbilwentf\cﬁtttoaﬁme delt@ion of tHeUB4guEgk, mbealfand SIMPan®gkicristics
, raﬂ%.E i s. considered to be .termnal and the |ast .
may baARGT FRtREREe S eI AT e B AT isUAGE Werl iR In various
embodififehtd CHUEtdrH nIY B8 trépared T utaih QF C@¥ARRpEratukh Bomambb6d0° C 1o
arylalkyl is attached to the structure in question by
’wOMDP%é:aIkyI group. [0078] The invention also relates to
mmﬁa%ﬂ4ugédptoqprrppsmoepscmmu§8n§ Wg@@@m yTERHC ldteh Jagnetic
I nvention provides pharnmaceuti cal ositions €
nanopartickeat qregagraghicsli of onagnetc saedpagisidyy p@d i cﬂartfcekdatembedxmems the
A 3 I e [
suscept?r‘e Sq ng% tqkn%%ealgg&gngidg%)lﬁf&eﬁagln%%sng?gg %aﬁdl cayﬁale of sustaining a
maﬂneltchbe'ldlpﬂﬂyt b atddytogfrtmed ilhcemagmtumMamfpaalclBomﬁomrhibdmﬁentshmd any
single- xQ’lﬁ?&nt | 31‘{%5‘{51';%2@ 8&% 126&\?&6{[ gmy E)&dxrsecfa as 3 g%g(?;ﬁva?l%%g\qmple
susceptbrhem@@ﬁcluamdld&rlplhﬁlbﬁaﬁemt nctalithifedaoe epbiaditee(Real )| @hghchite (v-

SO iments, said rmaceuti cal co 05|t| nis
Fea0s) P RO bt Heltl SOt EaOa B he TR i atesaies of
superpalrmd@amoagratnh)bm@r edn@16), Cd; 000, BiFRYRIDBSFGE) )., NiSK] OeNiFe, Co-
reti nobl ast onm, i nt raocul ar nel anoma, oral cavit

Fe;04, ag}nged),I %hé"ﬂ‘ﬁ?’ﬁd@%?‘atebﬁ élapd%’g,greg@lggweary @ducgtlwg‘p.p blocking. Inyother
embodiRRAE I R deh-doPtPUERTusIR §RR ks, GEIUInpR! Mnlﬂﬁ@\'q\/]nn\ Clhere x and y
renal , k|dney liver, ovarian, prostate, col or éct a
are nongergHERPSES Mayelst Ped| asr magphice suscenyers al Caleuharions dasedn, density-
luncuorPNﬁlcoA' Q%“f ﬁxlmaih@%aﬁllp\sdﬁ?}'ﬁ&&‘#ic o mclsmnlgmflﬁlgﬂjsters can be
Kaposi Sarcoma) or Viral-Tnduced cancer. |In sone
fundamern‘dbdalmdtby lll%m@npm@trmmm Pechl cogpapowistiayrbei [errdroggnetic and
t f 0
have larg,lgggtrggtg? Hér(ﬁ ntso M cﬁx&gﬁ%ﬂ@%@ﬁﬂ?%g{%@% gngt %L s&ﬁ‘%hﬁﬁ{ﬂé tnhanced,
g., psor|a3|s), resten03|s or prostate (e. g., benign
prostatic hypertrophy (BPFD). [0079] The invention
also relates to a pharmaceutical conmposition for the
treatment of pancreatitis or kidney disease (including
proliferative gl onmerul onephritis and di abetes- induced
renal disease) or pain in a manmal which conprises a
therapeutically effective amount of a conpound of the
present invention, or a pharmaceutically acceptable
salt, ester, prodrug, solvate hydrate or derlvatlve



i nvention, or a pharnaceutically acceptable salt,
ester, prodrug, solvate, hydrate or derivative
w0 besegfs78 [ 0086] The invention al so rel at es t oOPEI/B#1008/051646
of treating diseases related to vascul ogenesis or
angi ogenesis in a mammal that conprises adm nistering
to said mamal a therapeutically effective anobunt of a
compound of the present invention, or a
pharmaceutical |y acceptable salt, ester, prodrug,
and thes gpupding behwetnathe wegndee inyamdnise at My sttgs. mey remei ferromagnetic
rcgardla%[? ﬂ F?Qs% Svsh r?ehqn ) &RQ en?oofi% en¥sr ﬁ@%us@%ﬁ@r xgéfl?eaﬁ(ﬁ «CaFeOs.
rom group conS|s
Wxthouawghmg enbs baind dlanlmoing spmﬂdnamsan@nyuzdhmeajétee sweathfeasmagnetism

fl
may defy B0 TR horlioh Rllcbh®ay e B BRERET AR 2 r oo O

E)DZﬂﬁﬂ“\c&fpdllﬁ(Sbﬁfc@lder o&ful dinabeb@$merds alfethé Gnvention include for

retinopa iy at.hy of prematurit e-rel at ed
examplf S T YRR O D5 POTRIes i i, TG GRBey vaiabl
from FfRRQSCor ? SR IBRhiQY Ay Rflve PERABTT, abl;d%fi@on rate (SAR) of about
pancr ea prostate, colon and epidernoid cancer.

310 W{t@am]gr@atqi aattisla al . 3QQQcredt Mandersivg a8 BOndduigguoeey, and
FeCo/SF(i1 %amc?e% e‘iocrnla'b[lvf? ']rﬂﬂvma? Eogﬁgﬁ Wﬂﬁ%b’l‘i '(ﬁﬁln!fc)ﬁa@t? %R%arpé ave a
, ester, prodrug, sol v ) rate or ivativ
SAR of@bou; apel \\bxmsrpmmds of paride dm@gtmmmh@amm didkl cohditipriss
LBY it hosgmlene?nlc})o m’leﬁts theex%ﬁnpilec’om%gg li gnn%f s&sc tlo a%' be varied
Iagnose I'ng I asI's,;
based oatthgroscherngs. SMoBRbbuﬁxraﬁa,smcmanmemclﬁhnﬂu@&ﬁlcduopcahture of a

car t [ manmar | an ul | ar.
T A N T
magnetia (@rtich $cnnpwBitiony may ®asiined ad Gferer®iddied tERBCE®Pgs. This may be
i ncl udi ng epithelial ovarian_ tunors such as

requireypREAYSE SACT AR PH 258 1o vaposiing aaf lorgeorwabiaithobreyt pRspesses
unique h@a“hnmagﬁ 2b&ithgf &99&.&&8 yrakympiet @ e RBAGMVARIN £ 8idYihat is
uterine cancer; cervical cancer such as adenocar ci homa
poorly supplidebycllped xnclekmtﬁéwnthm 3 glatiyely ngsulsgogmeien wey require a lower
t S
Curic tc?@c?afuﬂ?olggattcg{égthgg Eglgrlﬁgrg 13%12%2‘83,3&? IBE)%S(! rﬁégr GI@F% \%Sﬁ%} qgﬂgels that
dwintadéh@dawemnowaumpuedﬁ&den6@&#nmmwanmhamahaésnagt&té&cm

susceptcl;rg cgm%ose(?oﬁ ’fort %’21%rlgagwéo%citn%ﬂ%grcor%tgﬁmrbll?cﬁgl%gllnén% 1éh q, cobalt, iron,
muemumdﬁmﬂeamumnmnacbmbmamaﬁmrﬁﬁhumadﬂ@tmuﬁ!adder cancer

Ewg@ s a transitional cel “cinoma, in unjp@ry ceptor fic

adh S SRR AT RGNS CF FANET (4 B Qe pscertor fom

the em@ramﬁérnqrram} tiskWHTBY $o kfhahfte otinple @k ipadpeaieds| & dub@idptdri NBuitable
t he bl adder, squappus cell carcinonas

mﬂlcnaﬁd%@e&r)er%o%gm%a SHRGUC; El@l%welaweép%rs FORARBIFT S ROy mer

blends, &% A6 dhfic MARkQId | eukem a (AM.), acute |ynphocytic
| eukem a, chronic | ynphocytic | eukenm a, chronic

199910 Bxamelsr eafi o)y mye%a& may einRlads: 2but e Ibe diaifdates aarious
combin&dls 'E{%'c%ﬁé%' |6 ﬁ& \ég/rgu'e§oefcg@{e§ al\k}%@ Q%@seralkxlléﬁgg alkylene

cancer such as non-snal I 'Ung “cancer (NSCLC),
oxides, piriylehesi kicigh agicd ebycpli @ldsqmmwmkymcr hésielisicrvontaining polymer, and
combmﬁ%ﬁp ﬂ1%?cro§l ﬂPJIﬁgm c%gfhn@ﬁﬁ th? %H\ mef gm'afetlglrrﬁm be,a‘ri @c%]bmanon of a

rci nomas cell cancer; skin cancer

hydroe.@; u@lhmasaridax§a$t!due+dontaamrtg rodymeer. msl anona, squarmus cel |

carci noma.and actinic keratosis, which is a skin

condition that sonetines devel ops into squanous cel

carci noma; eye retinobl astoma; cutaneous or

i ntraocul ar (eye) nelanoma; primary |liver cancer

(cancer that begins in theoliver); kidney cancer;

thyroid cancer such as papillary, follicular,

medul  ary and anapl astic; Al DS-related | ynphoma such

as diffuse large B-cell |ynphoma, B-cell imunobl astic

| ynphoma and smal |l non-cl eaved cell |ynphona; Kaposi's

Sarcomm; viral -induced cancers including hepatitis B

V|rus (HBV) hepatitis Cvirus (HCV), and

oy -



[0090] In sonme enbodi nents, the chenotherapeutic is
sel ected fromthe group consisting of mtotic
WO 081081408 s, al kyl ati ng agents, ant|-netabol|tnﬁwnmzmmm5uuﬁ
intercalating antibiotics, growh factor i:nhibitors,
cell cycle inhibitors, enzynes, topoi sonerase
i nhi bitors, biological response nodifiers,
anti - hor nrones, angi ogenesi s inhibitors, and
antl-androgens [0091] This invention further relates
t095¢) nieiplegisak apateripls bhati mey atPnowerialto cedal YBRIORS inpRYa include
@%ﬂﬁg , g ol ji ti I.SQr.dar .
poI)sacme lh ﬁ)a'ﬁpﬁg%isdgaa%léququg)%s l)chro?sh Mtﬁ}é %%gi? %ﬁ gl\r%'hoflkceh and
combingifong tb@nqzjoufrfdr ekarhjie pobgenlt matwlelntsughn as dreparin, hcparm sulfate,
chondmotlrlx Vil df“ey},](lzhgt‘rflnat éhlgo%gnggtraﬁlqslc\??e% aen:?zggnﬁtcprs?ar i ;%sér%)?lbyﬁirate,
glycosawiiitdglycard bigd tanmbibhi@hahercoMoe p@idinst dueh asrexpics oir hitex proleins
oo SR pa B e B RS ol e contnes
for susckp8fsapy effective in inhibiting abnormal cell growth
or treating the hyperprollferatlve di sorder in the
P8AHal Inorgarih pragnR Bafearls ganinsiuse dpy agmpledanytGoabinatiery dlgyetals,
metal zﬁ‘l()@s KAOWBrahnibst f18h st hyd@8ldap S &ili®h hgﬁrﬂggsc&%\vﬁ?c UsBihnate,
the conbination therapy described herein. ‘
phOSpha@lrﬁerﬂtst phasphonatof artdheMd@mzioGndlpde tlh@enltﬂ\pénbfr é’nrupChL Table of
i ' Y. def o
Flumengc,e fh &gﬁg ﬂg%de(iﬁxﬁe&l{'gggg]mw I%td\ ﬁ\%ogﬁ c,oaturlﬁ/ that may
cont: untdne@r ynont h@l%mpoumeot pbllymepr (asmmuc d:mbmlmhmm teatpating may
| E? por 5 . Sig nsitive to treatnent with
also inc 8(’51"??‘8% %%P%UP% §%f§°?§f“‘f<? FPFHYy and/ or i nhibiting
mlnez]g rawnd efbodiviteht, @il doatingd\eaeridl Mgl ye ¢d18i SVitivueRtsham to be
urther relates to a nmethod for sensitizing abnornal
bound t?:‘ "IhF%rY gl ‘Wﬁ}?n%'“gt%o%of@é? APaXOr® & RIBTESH Yoo alig Riventing a
chemicdl QAR SQRH ARk ALSAENA 08 hiQepBE MBRRERhoRN A seBle A a good
conpound of the present invention or pharmaceutically
conductg ceapngiige e4dy tourrerit deatingr adpaiged switly oA MF Wgdingt e lgr another
embodlg!@ﬁtl %Q%M%t%@‘hﬁm ziM.Q' c@i@mﬁmuxm)dl'ﬁ%d @ﬁtﬁ et%t E%%Hles‘ a thiol, which
sensi ti"zi ng abnorma s to treatnent wt
may beragidéhgt itoane Thmognlang, cgfbot\ﬁedrgmlnp@'u}n@im\ghgtoupotpr a combination
thereof. Sﬁ he?‘él?en& Qe%l 'iltyﬂ?odg%rr}ggd Eﬁ"ﬂ tR$ %ﬂﬁl'i:g Bmh@%gal %%%% ngna Qlso be
nmeans tor ascertainrng I ve anoun
umuwdconpounds descri bed hereln [ 0093] The |nvent|on also

800 o PSR 1t G 8B HRIS TR TRy dove, may

include IRABTHR MmN Lrakk (00D hb GBS whidh atpuatiliafe @arﬁ@dﬁmﬂnﬁ sQfcepeinto a
present invention, or a pharnmaceutically acceptable
cell. *%F‘tam SBCeriyp &a}baglmc%i o &PUIne)RF AL & S AT Ppesuch as
plasmids NGRBEL phes 3} JisAsOphsial pilydndlGlcRY, d@bhi¥afpb¥nes, amphiphiles,
thereof, and an amount of one or nore substances
and norspasemaldlimidson %mhmaa'ﬁgutbfg@ﬁeén§ﬂﬁgémb§dm§m@n%zﬁ coating material
may be b E@tﬂﬁ&ﬂg bt QftndifftioR L QKéfec%pag@ﬁt\l'lm &%élfl@ﬁr@tlhyrearﬁg fieSial and
[ 0094] Anti-angi ogenesi s agents, suc MVP- 2
such co{nﬁmnt]c;; maybe aqlhomgrf@q 3 mgéargypq q{ tai disensse dissupppd @ specific location
Wmﬂngﬁgkt[xnetalIoprotlenase 9) inhibitors, and COX-1 1
cl ooxygenase 11) inhibitors, can be used in
985¢|uric cérormn ibddimenss poeriors ofaytrimiing reseedlive neasme ax the use
of a coa@ﬁgnﬁ 21; i }eﬁée &Jna%%gf)pl Iectlll n%orc?%?nge;llalbfe mgﬁgrglcg\ attack and to
CELEBREX(tn) (al ecoxi b), valdeCOX|b, and rof ecoxi b.
Exanpl es of useful matrix netal |l oprotei nase inhibitors
are described in WO 96/ 331172 (published Cctober
24,1996), WO 96/ 27583 (published March 7,1996),
Eur opean Patent Application No. 97304971.1 (filed July
8,1997), European Patent Application No. 99308617.2
(filed Cctober 29, 1999), WD 98/ 07697 (published
February 26,1998), WD 98/03516 (published January
29, 1998) WD 98/34918 (publlshed August 13, 1998) WO
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(as labeled in schenme 1). Schene 1 is outlined
bel ow. [ 0099] Included in the nethods of synthesis of
W@ b@siososent i on is the preparation of conpoundsP@F/US2008/051646

general fornula 2-10 (as |abeled in schenme 2). Schene

2 is outlined bel ow [00100] Included in the nethods of

synthesis of the invention is the preparation of

compounds of general formula 3- 13 (as labeled in

scheme 3). Scheme 3 is outlined bel ow [00101] I ncluded
protectjthe suigechbonotbyicoitesisnethibis icgreomateniad. | Ferememols. iirong ¢pbalt, other

r r.a f u n I a

maemtr% Sgtﬁle d&r%dg{ﬂglghees%ﬂggg &%&h% m%gt% (I%Ex%g ut{) %I nel& %é?azxo(a Moreover,
mwnet[cOﬁlfib@éI]lesl olcthastedhineml¢ ey et HigdScanfly shmidedsius tofoxidaeon In a

vention is the aratj{on o ds of
partculp PR bGPl G Jonmeg Hafigg e aaiyro e A Rlstered 1o
form nRdhdnhiRed-BLOYWAdOOLARRILY lhﬁrhlhkﬂeqwrrdz%hearfﬁeﬁilGﬁﬁaatﬁfn occurs, the
synthesis of the inventjon is th% prepar ati on of
’m”“m@ﬁhﬁbhﬁﬂngFfﬁ%ﬁé@éﬁ“ﬁ&#ﬁ&ﬁé @’QtE%@“Vﬁ%@P@ﬁalﬁo§6H§ﬁﬁm”w
may be Ql)sedsm §usc§pt&qﬁétbm %ab %b&vﬁ toki@ OOl hunR@k Mctethihls Bhevo.
ds of synthesis of fhe invention is the
ﬁWeplar SusErorgfol é@wp@mbaém@flthrémmmer@Hhmcaldv-ome of gire radio
e | C i
active 1 (gﬁg&w%?do 61? 65?6!}?1% éécecdg &ﬁ%ﬁ%n achdqggtlsrlng\e q; ;}1 tl(ﬁlécsdl fgr gcalmg a
discascd hetei nvmntadoactivs nsdﬁ@cmefphfoetttbmmemem@rfndmmSnfof be suitable for

use in ng]ngrbl ?dl!ﬂgrﬁ g]t':all’el 81\%{\/ e[ﬁ&ﬁl?%g'jZQE regq%ud([;aa%gho% L {a; UCFEWW]Oﬁkmp\
For exasypid, R@isibg: radiokduee iisovwpnd inolidé, dut fre npr Emaccatol, adinof131, cobalt-60,
nmpounds _of gener formula _9-7 (as |.abel ed in.scheme
ridum GG BSheL b, LU 8- £oos, ook el SRR e
radioacT®S ROESe Off soPedntiRingen®f miyg: EHOVE@NGLIdRAvdr Sy il doses of from about
reparation of conpounds of general fornula 10-7 (as

20 Gy tp abasit &8 Gyrio gherpahent1 by otheHBRE MEQLS] e Fgtgariegsotope may deliver a
sub-1 ch?'de Q0108124 a¢ Eg&dto Rerbdehe B hxﬁgsa l‘é‘fhaﬁx&'&:hﬁsr \@atf®n when
he I nvention is't preparation of ounds of
mmno@eqqey sl infigiedot has]_b;pex]_qox(x;dgteql ablkd éugge |l€ne Hegietiongpay be controlled
throughﬁch{aﬁmgf !]aqi%oagty%ﬁ%ﬁt A ?O%t E@(ﬂ% ﬁ%éﬁtg%%dﬁﬁfdg%%%dl@d&U@xsotopc in
the susqn:p@pamaposﬁmnoaﬁr zcampmumida tl@feogf}e hetlal Ctﬁmmmahtmtdmzoré dgsc may

be achlgéﬁ: \x}a[%llfb] 0“8 %Csluacg 18r su>pf:1h510n %}L & )r/nrll\t(tHre of rddfoactwe

SuafmbhendﬂMﬁﬂMkﬂﬂn&Suﬂb@oﬂreparatIOn of conpounds of

HERE e S Erisi 1 AGHHBT sHPTOBTIL P Hor Taa™ B e isotopes

having ABH-RAGSCIRL by DhNSH Sudddi (il enaly PSS DRigh SbddAgion cross-section for
preparation of conpounds of general forpula 14-14 (as

subatompig partislesi fich é\ﬁetﬁz@trg_lzp) or E@W@ﬁé‘nﬁ. Aonizing radigtigaglor example, x-rays.
The nup@i B Q0% hed Ml}%dr%glahéh bhe sUF&tt&Qféspa(Ptﬁcl@)émsh‘%slﬂl@ matleus to
he invention is the preparation o ounds of
beﬁom‘»‘gefﬁéatbéﬂ arfdogriy| radigtBangasg i (fleqay's.q Ajor (Caémp‘ag&’ré&lpris dapwpgo emit
u d
i o s & O o B & o g orbfbn cross
SﬂﬂonpﬁmpakaﬂmdnnwkscsnpomhdbrOﬂa@eheﬁamammnﬁﬂﬂaRmBﬂmu@aé>7 and
oadaliahab Sch 1
cadolmtu%b-'i%) p%}(:%%?%ﬁb&(ﬁ%ﬁhrgs r%t%m‘?u S@néi %S&E{L{Tlgég?\gscgf ISQI hnctxc and
its mcoir;mtﬂmnl ior ihs rhippel ep@paticie maf exdmn@omndsamélncgerweralbs of the
mula 17-7 (as |l abeled in schene 17). Schenme 17 is
nanopaﬁﬁ[et i ned bel ow: [00115] Included in the nethods of
synthesis of the invention is the preparation of
conpounds of general fornmula 18-10 (as | abeled in
schenme 18). Schenme 18 is gutlined below. [00116]
Included in the nmethods of synthesis of the invention
is the preparation of conpounds of general fornula
19-7 (as |l abeled in schene 19). Schene 19 is outlined
bel ow. [ 00117] The conpounds of the present invention
may have asymetric carbon atons. Di astereoneric
n1xtures can be separated into the|r |nd|V|dum
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tabl et, capsule, pill, powder, sustained rel ease
formul ati ons, solution, suspension, for parentera
WO njoeosd4es1 as a sterile solution, suspension OPCT/US2008/051646

emul sion, for topical admnistration as an oi ntnent or

creamor for rectal admnistration as a suppository.

The pharnmaceutical conposition nmay be in unit dosage

fornms suitable for single adm nistration of precise

dosages. The pharnmaceutical conposition will include a

©8% U erini willapthph ambediBgnis.c sUscepiers i3y dicludecorsi entmap dmgging
1sot0pca COFROYNG, ?&C%{t&p@:}g th@ sEQ@ptbr‘gvo%gcrle@ Hari x@'ﬂmﬁcﬁmlyethcm suitable

I ngredi €n I'nclu

contrastngehtstcmaiaamtlcphagmgmmlqmlsuzagedﬂ&newaRcsoem;p lmag,mg (MR1) or

o AT e R BRSO WO e e

include @ﬁml&lﬁf‘)ltuiameor(kﬁme umﬁpdrcfrklla&hﬁfcl ﬂdﬁl(,&? e cwgnes ehaitt 4 aspm&; O\f i8¢ Fe;04
exanpl e gqueous ropyl ene COl Or Xtrose

or FxOg o oI e DOBTER S d DS Br Al Waog@e (T bt g By BF Sipmrle

MRI, PET, slEesdT.ed. Blblggjigﬂxlc Pl hakbAbRIRATr 8 Geddkli £8bn &Rl fdc@lrSprior to,
include inert diluents or fillers, water and vari ous

during, F glaiadmibItpEnt 8 thFisuscamars OB BYATRA: SBSRPIESI ORI into
an or(ra? for A&3E B?Q’s‘nﬁﬂ@t UM RAdid iLRAkEs MY [I%g'b@ms& SUG B 1 Uc target
'avorings, binders, excipients and the Iike. Thus for
Omﬁnoohamcamhﬂhﬂsvwabp@ﬁﬁ‘Dabwswgh@émwéﬁm$ﬂglwamm@ﬁ@rembomnwnw
ients [ e
radlolooma? rﬁ?fenu mple E"HgsarS&g]u% él Snl(%)hf}ﬁmgd @Mflo d @89%( Pechrhetlum -99m,
Chronuauhgﬂlnlcmpaméd a)yslprozeumalém zfoapiumel@i Ilnd:amelsi lahaling-t43. lodine-

o1, SR8, IS, THER B BRI B P 15,

Samarih-@67, aiefbmu%ﬁdi .godhavey,| Stenhifiats®, Xegbor- 8d3¢ Xanen-01T, end Yitrium-

00, may S S oLl LR 0L & OS] 0000 1

to visualikd 1€ GhrG& loRlahDr GRS Uh®@8n ARIFeheY beehpiRd &f §dlrsy the target lissue or
therefore, 1nclude lactose or nilk sugar and high

organ. nol ecul ar wei ght pol yet hyl ene gl ycol s. \WWen aqueous
g)ggﬂenlsﬂe%ﬂﬁe&[)r kil Xinh$ vAY) EmERSthifith@is OB invention. In gencral,

mnistration the active conpound therein may be

the lowenliitried swicertorveird was bs weditrestembelow hidy asingly-megaatis domain
colarin natters \N ] jr enul yi

s xRl "SRR DRI hoRAETOR eLlact ) O el L, o

umfomﬁ)u(L‘rli'aﬂaﬁvmtreg’lgmet\hahOlhunnpr.?apyﬂeenmlgdn;[‘g@l of giuypcemln, ingluding

|na5|ons ereof . preparing
ozl G Ry G BRE CORBOLT FOhe: AR hael Ry domain

walls. PHEOUHAL bQdncaol bnteuieiERominds BaR (henwiber &1d shiypel oﬂ‘m&oncllc domains
apparent, to t hose skilled in this For e anpl

within & S‘@@E’Wéﬁ‘ﬁnﬁﬁf‘é eugj zpﬂger ﬂﬁbcg&q]@ﬂchcseaﬂgﬂ& éssrc 1 ((ijlé e size ofsdoma]ns

is also fRHRIcH S TGO BARY, wiSfoRhatioRalso Hk8lah abdtiaie@RnérkP IO that may
[00126] In still another aspect, .the_present .invention

limit thpyudivésean olidomamg fo 4 PR RAROEAC &.@é?‘aféﬂgml sielpTeko as @
“single menﬁlg%m‘;ﬁﬁﬁ%tﬁc@@d{ohgﬁﬁh Mhe diRRRGora fifhiGRAWPEd $8h&range of from
ofpound or conpounds described herein in a container
about Odrmln topobb#¥) iy, depersting @i the AROMaBERS RENE ISR andohc ppigotropy
and e\cg rfoe %9%9{59' BOwkOerti %oﬁ)@relnggéim@&h‘ﬂggal%@fé SPRRYTAACHES ptor may
escri b&d herein. ts may a i ncl ude
bcupujﬂhorhamldnoﬂ&umhbmﬁmsnsénsuﬁamodp&nﬂasm¢emrééépenﬁasg1nm

kage i nsert teri cal trial results, ,

o aboub 5 57 Sud g o sPbp b dht R iRl o Rufremtou

or establish the activities and/or advantages of the

conposi tion, and/or which describe dosing,

adm ni stration, side effegts, drug interactions, or

ot her information useful to the health care provider.

Such informati on may be based on the results of

various studies, for exanple, studies using

experimental aninmals involving in vivo nodel s and

studi es based on human clinical trials. Kits described

hereln can be prOV|ded narketed and/or pronDted to

I e o



nmmol es) and allylamne (3.5 M, 43 nmoles) in a
m xture of THF (10 m), MeOH (10 m) and H20O (2.5 m)
WO 200808%4reed at roomtenperature for 30 m n. ThRCHEE1008051646
suspension is filtered and washed with hexane to
renove the excess of allylamne. The resulting solid
is dried under vacuumto obtain the title conpound.
[00136] Step E: Methyl
4- (al |l yl am no) - 5-am no- 3-f| uor o- 2- (2-fl uor o- 4-i odophen
nm (o ghoghPYloRPerld saran embodrFp % wigeeptonsnen hate arparkigle size of from
I sh 3-fluoro-2-(2-fluoro-4-iodophenyl am no)
abOMIﬁg&ﬁ#?¥B%enzgg¥e and anmoni um chloride (4.42 g, 79
9bs)N ifhouiawishing o ke chunN’éa@-fhe(ozﬂ dnir):asmgogrdmcsmneay( iBQrease the
lraulon Q Watoms |§a£1;%gt1cLIIc %t are ?xggs)egqe tl}ie Sd é &cea Sk 8‘ H)é'xln?cgés 6r||1c{/ﬁ9r2iaterface
emonsmv}xlthj I‘T&wInr&:ré’h@ﬁt}edugmrfdﬁﬁcer(fffshﬂam@m&Fmtr@i?tt cledbret sinsture effects
added. and the reaction mixture.is filtered thrqough .
on the RERGlG PropREs 8f (EmAT oL orhoy B3R BBEDSHS PRRSH S oL Qi gl such
as spoiekolid) hafiddilQioMBARIN inddneloSryBidNint iaBHotdpyl |11ﬁt§hthexeforej be strongly

chromat ography to give the title conpound. [00138
mﬂuenqueby prartjolg BfF- For~example, thc total anisotropy energy may increase with

decreashi@lbola i%e flcHRIO-08-A Zrofmr"rwg@ﬁﬁc aggggg%n%rﬁmﬁmﬁﬁ\ 1Nagﬁgnallv

zol d] 1 m dazol e-5- cafboxyl at e: Astirred
mannctgggtgyeﬁlgquﬁn@ﬁtrmgmy|bccomc increasingly umportant as the size of the particle is

ncduu,(f" ar Cfﬁllnﬁen alEno}]’Vé 1)9[8% gstzlg}i’eo 51950%.})&)%5 chH rm?r)w) the l%la anisotropy
energyfobn Hmmledmbactei diimam( BarBclg, 1n3€a‘1rldusrmmjjodsl)enlsnerﬂnh&tdrmlsot@@ﬂ' may
.an) is_hegﬂgd qnd?n‘refl 8 res reaﬂiion\ .

contribpie? FEats easicdd e rd b "t’@ﬁ‘b%‘} At 8%6”3“‘%)8?‘ Qraigmating
magnet&ﬂﬁ@@«u@xm} Uhd oifls,ah s diesumshh GambogrtiEc (BSrplion @RE (SAR) and

m?ter m) are added. The resulting precipitate is
improvgg P?@Pe@”ﬁﬁd dried under vacuumto obtain the title

gmm upgk. exaHplAQl mabeRic GodMalobtbsing a single-magnetic domain, ie., a

yl -4-fl uoro-5 12 f1 uor o- 4- i odophenyl ani no) - 6- met h

single- 'Bik%ﬁ(?ﬁ‘f BeAYL pafistentpe bhayin £6 thei rergagiic mamERinin; 8@Y e governed by
the totdl qu;(ﬂ'l%}’)\' Amm»%x%é nﬁ%nemétowxll The varigble m may refer to a vector defining

l-ally Fuor o- 2-fluor o- 4-1 odoph enyfan1no)-1k+b
magnitpdy| did mrdcaml el Bragoaiziony batke (ReBTicgdondaiy witplrespyct o time,

enwron%‘f:e%f gtu;n gra ure, (e%t%mrcﬂ }T)dgn(‘glﬁ f%%) e P%n t{éeg b?ari?:etiopgcr% t{l% magnetic

mommmsth%paha)aeaemnmnamm»fdmem@saanmhqﬁnamﬁ ol a@ddeidn U chety be a
uced pressure e _ex s _of i,odonet hane.
procuck o RO o e g PRl PO ST el ™R ool

I[(H)6I150}vl@tf€§ﬂ)cbﬂufllyl the abicatial oT heinple onaensied ddhdis patitleth generate

heat v @' }9\%{%;? H)lél@stxghc%bg\?plogedt thoe mtl Ia‘itle%al?nog xn%lc'ln?e%c[ 9 gg{ 4(%\Mf%t rerEw be

determthed IbY QRO bRIakd-dil dHRFlesdwinf aRh8MiLIaMm O0jrede, MRE Byt oleldntgetmpv
nzo[ d]i m dazol e-6- carboxylate : [00143] A mi xture of
energlcp,@queinls an encrgy barrier, £, 10 changes in orientation of the magnctic moment,

Thus, B¢ &hbiXly & rtllMQH R:séec( ?o fulnE’QﬁaQ 1ﬂcrb£gQ\qme1ﬂ¥rle§snﬂdwz)luc§ dTElfgh The

oxycar bony- 1- et hyl - benzoi m dazol -1-i umi od
grain \p]'urqghé/nylhd Fj-ho@pthmf:eto( @el@x,’g gch@ac&rmlr@@atlo@aintmm uzm intrinsic

propen]\jrﬁgﬁlgk&i’lglg \éﬁ' h % the tdmcrcqlgyerd‘rs %f spgptﬁrécocjéﬂgérgﬁ%ns o) rel%\é?%ns in
the diredi@pofi 18 @0 somok bdgmm@mﬂuwaﬁtcmmwmen ifercibtyi revchtddosy 2sufficiently
hour s. Wﬁte i S. added a e mxture is extracted
srong, QAR FER) lTBHGE RarEmesT P GNP PHREEE S G o or raRgsiton,
washed with brine, dried Na2SO4 and concentrated under
reduced pressure. The resulting solid is triturated
with a m xture of Hexane/ Bgher (9/1) and isol ated by
filtration. [00144] Step |
4- Fl uor o- 5- (2-fl uor o- 4-i odophenyl am no) - 1- net hyl - 1H be
nzo[ d] i m dazol e- 6- carboxylic acid: [00145] Met hyl
4-fl uoro-5-(2-fluoro-4-iodophenyl am no) - 1- et hyl - 1H be
nzo[ d] i m dazol e- 6- carboxylate (2.15 g, 4.8 moles) is
di ssolved in a mxture of THF (30 m ), MeOH (10 m)

wWNs~ 7/ r~ 1 \ I T N T



was further stirred for 30 mn. The solvents were

reduced, and the residue extracted using CHO 3 / ag.
wWORMBI894The organic | ayers were coll ected, wasPEHUSZ00$1051646

bri ne and water, and the solvent was renoved to give

2-(1- bronocycl opropyl)-ethanol in sufficient purity

(1.6564 g, 100% . 1H NWR (500 MHz, CDC 3): d =

3.90-3.83 (t 2H), 1.91-1.87 (t, 2H), 1.71 (s, 1H

1.14-1.09 2 0.83-0.79 2 00154
»olumegta@cé) shgipe, of the pa(rmlc la? well as svmnntnc(snlwthllr_ul)tlu. [oram and relaxation

pmh“d§‘ﬂ&gimggqpcyclopropyl)ethoxy)(tert butyl)di methylsila
T 00155] To a solution of the cyclopropyl alcohol

((Sf)élp Myisqiop30Bergy. Fr 9olemimlhpsyrelin I@6, il a aniglecnearstiOgumain

grain isV35nc? 3n%$ég%£}¥ ;E;gb{?;mg rr{ g(% %g?gl]tm% dif‘]th‘764a ?@1 a,natlﬁaﬁ% single-

maanet&odimtaxmmm et amfoedpyatenefrgyonmdvehmeo amgf ehaf oire éhﬁ:rg} bartier for
was extract ed m% br| ne and b h

magnetzalion feYHsqganngt %BVWCPW fﬂ‘g°§8IQfeW tg%%”?t&rc? kY the

matcrmamd:uim&nq;md&: pAQ.mga‘d m@wcué U@ﬁaxﬂ%hﬁlglcfdnﬁsﬂik—ﬁm wrﬂa stable when
hr omat ogr aphy hexanes 1:10,

the m ofﬂh@pamc@ d?%nqj ugtg%: aimpl_tfrql\mn(cgq)thwmltcmdn:gr)nswﬂlvs[able single-
magneu% (%';’mr?’n %ghAQ tor \%lé% mldo%§ n%t aﬁctﬁ{m \’gh’{) ﬁcsﬂectla) gimQS MHan;lvann

reversalspép m;tymsmdll) sldb]e smgle magncnc dom'un may oucur lszm grdm 15 exposed to an

extcrnallm%‘zne( t ?irefd' hltt 1.¥ ffmaefug% i@%gyt#%wug%@)ﬂlm) EM&JU@B{ apagy 'f(;'rcmg a

Tonyl or| : o a solution
change @y cdvopnloqdym Wooarisd el'lepmwappy)denerg\srtegpts@ts(a_barj_@ztb ng{ation of the
maﬂncm (gicnér sixeh7?1 auafl ange & ?Xdr ﬂrﬁls g#cﬁﬁnh ge%%x\a’ggﬁfenergy in
the 1‘on180[l.16ea[‘ﬂ’rﬂh@81)ouat of h'éSt r@.cas'Ehes selaiidr Qﬂomsorsﬂ inra fadt éfp(pm\iiﬁanon
mn at this tenperature, and was then transferred via.
to the aniSQUORK EPLRY-cannul a i nto a sol ution of freshly
fhoss) | A@biisdlif uny hmeit Of ihelf rédliz&bihidugh hy§2Rsig losSeslof a single-
mmoles) in 8 n dlethX ether at - 78 C The yel | ow
magnetig Ao PEHC ek PRsgd 1@ ap A fr@mftep%&du?ree\pFﬁ@eg@I Ggtions.
Experinfi@al t@ifRMede wilbeitiiEnd &8 rdMRe Werdick %g\\‘egn ) %S‘HQ:nLIQ y available
renove excessive sulfuryl chloride. Then, resid
to the syggesn, elntsseiohean ¢xporimemelelakdtion igeaora, Thndel@ziqrelmp may be dcﬁned
by [ uﬁ%IHratlon the sol vent was evaporated in vacuo to give
S o sul fonyl chloride in sufficient purity as a
colorless oil. Yield O\ (729 . 1HNWMR {300 Mz,
cDa3) : d = 3. 95;308@E1;111:,) oH), 2.38)2.25 (t, 2H),
1.80-1.70 (m 2H), 1.4 38 (m ZFD 0.90 (s, 9H),
Where @icrlvgxl CSere O deih@PIPBE pRIRPL & where k& is the Bolizmann constant and 7 is
1- (2- (tert-butyl di'met hyl silyl oxy)ethyl)-1-(2-fl uoro-4-
tempergugg SpReMyl ani no) - 8- f | uor o- 5- net hyl benzi mi dazo[

Qﬂégd] *J“hgr%‘?i Sk 9}:18@%8%’&8’%%ip‘éh&é’%?'&gﬁauon[8%539111\4[:, /v,

where lll'S (e tfréqlﬁgrfd? o‘f‘ob&ﬂiﬁﬂh P WcAHMAOL-Bndy KT Gr&u1ied e lahRAI dNheat
dazo[ 6,5-d]imdazole (81 ng, 0.19 mmol es) was

gencrambthrmebl hysitaresis Ingses yicdr oo vehah flnis mushl socatad eha(l I6the mggnetic
momenbii;a)&arétun%lgslzeéi %{%psaprgglgeeloﬂﬁ té)%grégg:a?gsf ﬁg %t](? Ire%glg 66 dogﬁye b’\/]thoul
ex}nmeg hysteresis losses, and no heat is generated. Conversely, when 1/v is much less than z,
2-(Tert- butyldlnethf15|lyloxy)ethy [)-N-(4-fluoro-5-
the magh2dd homew-appeapdoptied phd msise) chaages in orientation. Therefore, increasing
nmet hyl - 1H benzo[ d] i m dazol - 6-yl ) cycl opropane- 1-sul fona
m de : [00161] According to exanple 1 (step L) the
previ ous conmpound (46.6 ng, 0.067 mmol es) was reacted
wi th potassiumtrimethyl siibanolate (26 ng, 0.230
mmoles) in THF (1.5 m) to obtain the title conpound
(39 ng, 87% .[00162] Step F:
N-(4-fluoro-5-(2-fl uoro-4-iodophenyl am no) - 1- net hyl -
-benzo[d] i m dazol -6-yl)-1-(2-
hydr oxyet hyl ) cycl opr opane- 1- sul fonam de : [00163]
1 (2 (Tert butyldlnethyIS|Ionxy)ethyI) N—(4 quoro 5-



m ), dried over Na2SO4 and concentrated. Silica gel
chr omat ogr aphy (Et QAc: Hexanes = 10: 90) yi el ded 832 ng
W@ 3spswis et hyl PCT/US2008/051646
5-acetyl -3, 4-difluoro-2-(2-fluorophenyl am no) benzoat e
as a white solid. [00172] Step E: Methyl
7-fluoro-6-(2-fluorophenyl am no) - 3- net hyl ben20[ d] i soxa
zol e- 5- carboxylate [00173] To a sol ution of acetone
oxime (3.17 g, 43.3 mmol) in THF (40 nl) was added
the magnitpgdpegd tbqﬁe@emv ofIANMIFimayTiefce m tp averippIe) Lo amfthept may be released
dunnuﬁél:}ﬁarnbé‘g at roomtenperature for 30 mn, the mxture

was cooled to -78 C. To the m xture was added a
ﬁ)@ﬁiﬂu\&hemﬂhqmlagx}dtlc field is removed, the magnetic moment will retain the

onenlal?@qg&} if eq_%\'j.ﬁedma{,%?x{ %c%l}_f,ngx BP% ?Pglr%g%ef%% H:Q%?ﬁp PR gncmal'

orientat&hi rlrhc mgucaequarm f@¢ shdr anl@iemanon thhege @actiromiends naaneriedield is

d stirred at .the gerature for 4 .h
removel g o GBS LRGP B S UPa? ¢t CUOGILC Kty porce as
consequetcUdll Th (FROMidBtrdpyaBrtr&X 61 @E leffn Whd BT ELONGridsZcally 2@0le single-
The qrganic sol ution was washed with prlne (100
lna(’ﬂCllﬁ-ltgonldtn- paHclesy dhe Wg@o%ﬁ@c Ao cknecaeehan 1§ s¢pands. Hence, the
mavnetke%ﬂnﬁdnngm‘ai | I\}ybﬁﬁr algg&‘édabg@aﬁ;eurtﬁe Of nithobl eRREME pBRnts an
(1 and . The resulting suspeénsion
mbuxmqmgblﬁé)a{r@dtoaﬁtpopt@flqouxr<ft@yong_of5thh magpesicSpiacyslon [Qud! temperatures

up lo th%q]%tggal erxgqu}l ggﬁ{\&%{zlgﬁ%%vg&gq%g%c%tag thl'ﬁg]l?%lr urc at which a

transitiopdtoum feoramagis:tinds peegmagntic fate ne:u(sloo m), dr| ed over

PR TR ARORE0L ByEhe il 9 B PABLI P ompin. 5o

does 1hc7arﬁdouop\oer&fgyz Bdlcuo f @ahem yaddtieniofic @armmyihb annszdj)}yieamgga may
ol e-5- car b?xyl &s a white s 001%42 % 3

bpcomcl\%{nﬁwablc to, or lower than, 7 for any value of above zero ause the anisotropy

energy s Idvi@r@ab %( 2atf drlyOfe@mprat el @BHRNYra N Ndes rofBfrbvhibenader 10
d] i soxazol e-5-carboxyl ate : [00175] To a suspension of
maoncnﬁgtqqy‘evelsal implying that thc energy barrier for magnetization reversal may be

overconfe. 1 HOG A1 ﬁm%@enf l%@@%en%llﬁmcﬂoaan l'hm:cw?y | tp@rﬂﬂg[ %hﬁ&%%bout
zol e-5- carboxylate (2.84 g, 8. nmol m)

the crysiging aagdediN-p 6 dpis it & PaThmPghetig @a@malgﬂlommw WV)tefanwhln the

single- 5&%1&3@% d%élgg to%b&{tgdeg% a;ot'[t(? %U‘sﬁﬁ I Hai Jﬁ%afﬁﬁctwally
e reaction was quenc ur a ag Uéou

coupledNblcth} pgotlat iTovs (slc@@mndn)y mﬁdreel)dbreacsnmcdpmmkgnEUﬁ\dvet(aBse(of the

sumldnlB Lonpar%ﬂa(xjgalgtfanfg S&H’Cg gv\r}lg\?%gﬁl gxhdgurgth\rl]\%élr%;rar{neaenc Egrnam

particle Smhj cec geld cdrpredso gana pinyindi & IQAQhdHet@ ®snaim, 268 He) intrinsically
elded 3.77 g (95% of nethyl _

superpa mfaF‘&Fé‘Fo 6- ( 2- fI uor o- 4- i odophenyl ami no) - 3- net hyl benzo|

ldGlmq OXABONif a BupedalR@ayhdk &ras (Rart &fersD In@ndiROTTO vil St the

magnetig st & gligpin fhgatiteurn oftpHetspritiHe) wolormst Ryt pesnsgipitant
release @] 1 'cﬁ&xﬁz Oh@ew 15ATHREXNMICI Fe1@Gh dembQR1Fdh he BainOhHt ifRiancous

ﬂuctuatrpmr Plibe @U@lwnqu thsrraesaciiomemrrinyill apidls degrayeanh yinprm Apposed
by the Ak 00 AF@b Rtie- ﬁ@l@r bol)ﬁél @ﬂa@ac(érst?c? rgba\(fﬁroﬁgnmgow Jn iftrinsically

mxture of THF (200 ml) and H2O (100 ml) wa ded a
supcrpagiglagnetio rgrap lutmfem, 20y ghOYSO\ preadly) oni the [gpddr (OS@btml )0 seconds,

After stirring at roomtenperature for 3 h, the

reacti on was concentrated, acidified with 1M HC

solution, and extracted with EtOAc (2 x 100 m). The

organi c solution was dried over Na2SO4 and

concentrated to give 3.091¢ (95% of

7-fluoro-6-(2-fluoro-4-iodophenyl am no) - 3-

met hyl benzo[ d] i soxazol e-5-carboxylic acid as a |ight

yell ow solid. [00178] Step H

8-fl uoro-1-(2-fluoro-4-iodophenyl)-5-nmet hyl benzi m dazo

| o[ 6, 5- d][d]isoxazole [00179] To a suspension of

7 fI uor o- (2 fI uor o- 4 |odophenyl am no) 3- et hyI benzo[

I 1 "~ NN o ~ N~



gel chromat ography (Et OAc: Hexanes = 10:90) vyiel ded 43
myg (18% of 3-(2-(tertbutyldinmethylsilyloxy)
we@elvplodaye| opr opanesul fonyl ) -8-fl uor o- 1- ( 2-f | uBCDUL2008/051646
ophenyl)-5- nethyl benzi m dazol o[ 6, 5-d] [ d] i soxazol e as
alight yellowoil. [00186] Step B:
1-(2-(tert-butyldi nethylsilyloxy)ethyl)-N(7-fl uoro-6-
(2-fl uoro-4-iodophenyl am no) - 3-
met hyl benzo[ d] i soxazol - 5-yl ) cycl opr opane- 1-sul f onam de
and the n{ag@]}gmonmta)fg;m igtringgalbf supepramagnetic material is unblocked at all

experintGlel feRtbEMLIH Tt ks O3hEd Ah AW he ENEARRIRPRRRAHT ARY! )
-8-fluoro-1-(2-fluoro-
{00681d o pinsn yHe) re!ﬁaxmmnhgvrhb enyi i defmedl diybleBrpefud], i awd Xhe olagnetic

3 ng, Q.06 d..p si Um. ...
reversa{r?lii%g%)ﬁvf]bsl?ﬁQS% (s )nctskm:mcnt t{rbe @f%orwa ?l} q%ﬁg\afaglseﬁ?ﬁfc: rﬁlggkatlon

time. lsobitsltc@v@nthmtataﬂ il extabit baamot enplar @tzumblé @fng,@lﬁohlamTzl'lﬂ will

reactign que! he W th saturated a
esnerats S04 BRF<Y 11 NIGHAN P AL ot T i BEOAE (91 ejuction
time. qn'[bﬁ z@ﬁ’xﬂﬁhﬂeﬂa}obgﬂﬂiﬁ&dsﬁmﬂidk@@ ax%§pﬁé@ﬁh€@ta‘54ct§1mm H&Bain under

(10 m), dried over MySO4 and concentrated. Silica gel
these caitioftat ogr aphy ( Et OAc: Hexanes = 25:75) yiel ded 22 nyg

i %) @Bn‘lve&g Gi20:1 %%dénﬁjénff%% kel RiArY, a};c‘?i)ébf)exceeds the_characteristic

hyl) f}luoro- - | uor o- 4- i odopheny] am no) - 3- e

rcld\auphylnhfent cb{wd]grcsmxm@dﬂcl\@i oylw)vwmtkypmp@ﬂ@nmgmwfmhawmemll be

/| 0 C
observd BBt B IRT S LRI T el e
time of Inamkuraerd- GretMijlpbﬁditk u)[agﬂmtsmxmzedmcmanon and reversal occurs randoml

cycl o gne- 1-sul fon
with nq %%ﬁ%c{x 1H1p8 anc ue to amsotrop\ energy%amc[rs Oljl‘cnclz ke & may be no release

ofheatl- (2- (tert-butyl di methyl silyloxy)ethyl)-N(7-fluoro-6-
2-flugro-4-
1(%9&8\0 hEFGREEANR o - BsomsE WA b PO Qo EIGMISBING | JREgEr Bprstable
single-1ARAREC dorsdth,f@ ‘Bﬁ)@l&ie bc(h%@oﬁBoanp%le_gmbérpArﬁhJJﬂEu& 2r Ohdlocked,
was added HC m,
behavigsf t Brussky pralegy. ﬁlt}“r c*@rqqterlﬁlr?ereiaéa%qﬁ B WAShe MBRE anaers of a
q n o .
p: 1mclc%l%t§#§§%%“mﬂ lléqﬁﬂf%elw §@l %éﬂ%_)de@ll %lé& ?Pkélgﬁ?gpcgg(? Bo?f;‘toﬁml of
fixed pevasd drthemmmenmémr'awd Loncehtlputedhargidistavget I Tep is

mcrcaS(((g fl.% /() ‘ggé’ %ngye (h% %wéﬂﬂgslempg 5111%5)1 he/ In?zlgqg& %Qm@l appears
unbioclded(\a’zmh)edpmxg/at Iy AMMb({ (Re fdrumofiveddpefind f Thsraadecodvphepeyature

may. b D8 (9L P85 oy B IS8, ST P e
magnet@Sdanaiid gla&al Widhin kil AIMR c(f Dﬁ\ﬁ@%uex{lQOIhWbced d)S(GLlaZE»ns of the
7
maanetgl_ﬂnong)ngg)?%\ﬁfclm hegy S\Q\J]f the 13.[61111 @rrg) ra urrﬁ 1&”}0!0\&7 1§c4 b?odxmg
lempera(lﬁ’re JOncé3 ll'l?.'z ra%"'}emp%ra@gc (cQ@eeds) the ‘ﬂ)locﬁntlzlcmﬁé‘ﬂ)imrg tB8 magnetic
(s 84(s Hi‘d{‘oowo Exanpl e 5:
momeng bmms dxphly%heéxw# @pyrle cm Qf7h@F‘1 P JUBIeE ZXPOYET - ‘he 0B may
cease. PRSWHRAIsOMe tl?’crmal energy deﬁned by &7, exceeds the anisotropy energy, thereby
nmet hyl benzo[ d] i soxazaol - 5-yl ) cycl opr opane- 1-su f onani de
providigg ajp exgess of energy to the spm system fo surmount the magnetocrystallinc energy
3-(all'yl cycl opropanesul fonyl)-8-fl uoro-1-(2-fl uoro-4-i
odophenyl ') - 5- met hyl benzi m dazol o[ 6, 5- d][diisoxazole :
[(m)(]l]g1]'heTbc}av@o|olﬁtanomdryfdudl single-magnetic domain particle is described

) | uor o- 1+ h . |

above. | l—%)ge):.’er df'[“8§‘?'§‘6‘9<‘§z glotge (ujle\)%gt‘?&)q Eﬁyd)a S‘%‘G%E'%—\{]ylz%§ &xcfrk qﬁzﬁ are a
0.70 mmol) in THF (30 M) at -78 C was added Li HI\/DS
(0.77 M, IMin THF, 0.77 mol). The reaction m xture
was stirred at -78 C for 30-mn and
1-al lyl cycl opropane-1-sul fonyl chloride (253 ng, 1.40
mol ) was added to the m xture. The reaction was
slowy warnmed to roomtenperature and stirred at the
tenperature for 3 days. The reaction was quenched with
saturated aqueous NH4C solution (40 m) and extracted
with EtOAc (2 x 50 m) The conbl ned organlc sol utlon
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(39 mg, 0.098 mml ) in THF (4 M) at -78 C was added
LiHWVDS (0. 15 M, 1Min THF, 0.15 mmol). The reaction
WOorooss®7svas stirred at -78 C for 10 min and PCT/US2008/051646
cycl opropyl sul fonyl chloride (28 ng, 0.20 mol) was
added to the m xture. The reaction was slowy warned
to roomtenperature and stirred at the tenperature for
3 h The reacti on was quenched with saturated aqueous
sol ution (10 m) and extracted with EtOAc (2 x
00”60"9@ om Plurafite oL BISERPHEY SBI R nEl s BRENCH o AOMaIE PRRISKE QT distsension
of m'xgﬁétlcr}ﬁn&ﬂa%cms) susﬁfnﬁ&ﬂmoavﬁﬁmMgﬁ%uﬁ‘ranP G AL %ng‘lles that differ
l'ica gel chromatography (EtOAc: Hexanes = 5
from l}y)pceri@e@bezl abopy (MR aofludh cqfcﬂu@ggpt@pamgisuﬁlfa@myﬂgyletg susceptors

sy o L9 OB 0SBRSBI B35 o

may vafy- it “ofumeor o- 6- (4- br ono- 2- chl or ophenyl ani no) - 3- et hyl be
%ﬂgp] fo @f %Z%nBlflon Xfl I)eﬁlxgtko%ptgm an go%lsgq%rc]rﬁmystere'sw[losscs an]d heat

generatdd (fWC Iaompmaxaﬁwl h@i¢lid n8ndpariiele-id - fudpdasientn ZmCAPpUE®MF,
.henyl ) -5- met hyl benzi m dazol ol[ 6, 5-d][d]isaoxazole (21
neccsstbes ¢ gpaen Ma?y pwrer'_mgto(r%lhqp )t 1%§1e%ﬁ§@é¥j tqu?s&ggq Uﬁ’l bchavior of
individhdl |sﬂ9kt}b{¢lg§litll@dﬂ?tllaﬁﬂ Bar{idi6s WBh a Axedld W@ Becaldd&oBRGE h®Mtrinsic
was stirred at roomtenperature for 16 h, quenched
propertyijot i siggle uragnel @qwe*om@qm—ml diggollutlfests 1(1;1@ dpkymiggign of 7 and 7
for a grg)gig uf?%ﬁaﬁ%gf Q%y%hgggltl s %o %ansgﬂ(r()ifbc ﬁi?oF%”bsm’éngm&%” SWhile
the meh@ﬁi@émanﬁhwbmaemtmtad ®dth HSivhlue af @@Isuﬂm‘cﬁnﬁi bpriamhyt a specified

1empucN:1r€-?n§ r\ukkél‘x ccgle(uz_ly H?%%‘aﬁ\é%ﬁls‘éfﬁgi)ﬁéﬂ{;’g é’&‘lb}ﬁ‘i;b ig(t)kfle collection with
volumedaiti Ryl henzahdy ics@xazTht n&-offed s RAIOPaNSSAtLf-anR dEp@shat is
a white solid. 1H NVR (DVBO-d6,” 400 MHz): d 0.83 (
smuhcgfrp.q}) 10‘2&16‘@8!( ghat F’I}‘Cte@bﬁg’c(”&d“ nguzge @OP&CISLi\[_,D& colecign gb@amcles
may pogseyéfa nf%am?_l')ugﬂ'ébfor \?hl(%ﬁ tl(cs\lv_abltgt"at EB Is @&xc(lqhﬂl mat‘]nh'glrcd]ilil)bilock m,

This CONPWmmau @PWGSL(PQEPMaU@g@ﬁl&ﬂP@ af@plﬁ@nybcafmpﬁ‘ésd R-cbibHyy gersis in
an AMIZO[ c]i soxazol -5- yl)cycl opropanesul f onam de: [ 00202]
Step A Met hyI
10078 uolimErButfe friterastiophe n!}dtla:mfarmr tBalﬁemtgcbiaanm{UG}' idsgxige the

rboxyl a et hyl .
nyserefSbeiaPf B G R A e PRy AR, RloplEh Mo by
definitigie Xangptaaed forstep Tt (1160 rapge bf Gﬂﬂmmmé Jmdynesaentd Xdr Usegond the

s PES O G0 gt 120 o) v dicdNone (450,

particlelnBNGhBAPr§@riied ofe@@MHae IRELAL IR mAGEE ONSpdBEs of cach individual
concentr at ed and t he, resul ting mxture was extracted

particle, pgcpuser tacdqigonal sgnibytionriy o ABPHERY of ERT 95 oFe!s vm the
collectiV@goMBSIBH oM th nP ol REH é&u&ﬂ: hwithdbh&4, %(heé\@@%;t@@@msotropv

concentrated to give a yellow solid. To the solid wa
energie ggr grodne ¥ gﬁrlcpﬁn)g, siavg thehexhibats behayipr waghapasrislr @ft the stdte of the
mdl\'ldﬁra‘l'?'frlnolt‘lxlnlfc%:tngb tbart-Erb@ &@@ﬁhé AR WRSpERalRd nJc‘PeaE&P'BB and a non-
tenperature,” tered vvasheg wth HO
homogeneayg| thlqvglrgolnr@eMS thued un@téhemmngrpfvamgmmw Mmommses or

sl gPhictS Pl BpBlEer sl iy FRRY o approprie

conditianel eHeweaerhdeyduat ahasbleckye |pmNE§SOiSI don -h@0&E4t0 St el Bbserved
hysteresis %ﬁ*’%‘é‘%m Y 5 SoneifisrRa FBEH PRR AV 8hf ﬁ'cS‘)@’cs’“?ré‘FHS/F%'%%’["““"e

c]i soxazol e-5-carboxyl ate: [00205] To a suspension of
nmet hyl

7-fluoro-6-(2-fluorophenyligm no) - 3- met hyl benzo[ c] i soxa
zol e-5- carboxylate (1.31 g, 4.12 mol) in DMF (40 nl)
was added N-iodosuccinimde (1.39 g, 6.17 mmol) and
TFA (2.4 m). After stirring at roomtenperature for 4
h, the reaction was quenched with saturated aqueous
NHACl solution (100 mM) and extracted with EtOAc (2 X
100 m) The conbl ned orgam c sol ut| on was washed w th
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nmet hyl benzo[ c] i soxazol -5-yl ) cycl opr opanesul f onam de as

a light yellow solid. 1H NVR (DVMSO d6, 400 MHz): d 0.73
w@rgosasy78 0. 85 (m 2H), 2.63 (m 1H), 2.85 (s, PGFHUS2008/051646

6.65 (m 1H), 7.36 (d, J =8 Hz, 1H), 7.58 (s, 1H),

7.62 (m 2H), 9.39 (s, 1H). Exanple 8:

N-(7-fluoro-6-(2-fl uoro-4-iodophenyl am no) - 3- net hyl ben

zo[ c]i soxazol -5-yl)-1-(2-

hydr oxyet hyl ) cycl opr opane- 1- sul f onam de: [00214]_ This
having g yahyo\gnemipsradieniobe p(zlgqgtleprr @ the collection cannot be défined as cither
superpafh S{déh&gfc %T gt%blégHﬁtga%nétfa%gﬁlaﬁ%wu& 1 BNl ARG oY R Bons.

soxazol & accor di ng to exanple 4 (step A,
BOatd [T)l. ch@eatn’ptzexo@ of a collection of magnetic nanopamcle,s including stable

s bR RO A e L o
difficuldandMetphacticat . Hoeadise bt dreonintot bf afeesurdnB@@B1Ghuitd, and the results of

some oGRS By LB e Bl YL BT IS Ba 63 e
to defirdl @pWhERedd pRipeRiSlofa pellec@sh of imfvidhal. madneiid Rbedparticles and
suspensi on was warnmed to roomtenperature and then to
aggregapOMERCHE TINPPARiQles BY debiipg therpedesats MRS 2BBBTRRY eshw- The
aggrcaatc%éaﬂ%msE@Wn@Fan@aqujn &L dsed ?ddeﬁQE ﬂi‘*r\n@a@@hﬁh@t@ﬁéhcl&axahon

. The m xtlre was poured into 1. crushed i ce,
time anéxturaacbeée{ww ph thet @blectios ir ala@CHﬁIC)AM(‘fr«ileidSI{M@S@‘PﬁfaW Al
I
cxpmm%gt Ft?m&)%rghfe@é}éggegﬁ 22(? ? zg\g l}g Ke%§ e %-Ilg focl\éllr' gxﬁthg{ ﬁaftﬁ%cy in
the rangk Iof Fremabouadon diHa$o anoyle&(]Oszmwmg a@pﬁgge 7999 ranff of from about 1

kA/m lo_a%g% O('iﬁ)}mﬂ_rb%l n ?a Sul%r c’ngo%p_bn?i#@%n Eag(f))LQ g %ﬁ%ﬁm[l%% 05 lgA/m,

measuredte@P oB; thedt SARDIneY| oy QEHdCQt distiuati 4ipafeBO2 bEJckdd ham apparcmly
sol uti on of methl 4, h] oroni cotinate in

unblockbﬁd bq}}qpm( ﬂf)@c?HCftloq\fﬂC’f-i?t smggc la?gdnti_iz@neaui@@'l ﬁf‘j an ggnrcnate

single-r@dae Bori@h Ylak@esOf FNaSkHN(plO @) aif’neﬂ‘llQ: ot uh‘ﬂ&kea_her apparently

mxture was stirred for 40 mn. Toomte

SuperpaL RSSOV BTSN $oeRalls RSN el |Vd/|gfﬁcéd’a’(7\h°i‘h”“der the
OREndifilds, 1O i @ROUL, Zensdihbiest EXH- AR &Ginl SiifEndcally

sPeClﬁe?n xt [?Jr“gﬂgf Et 20 Em%Ac and nt e?sor gani c | a]yer rWalggdrll egl o

superpawintagndtis 2 SObpaiTislss s wlay egtrsraite rexagtemby b/ carpdrtichs. rhysidglieition.

ConvcrscT\ mgiw(@tﬁl\/%pplﬂrcngg%%ﬁegfsﬂ EE@ t:d %&9@%@&1@% R/ QWB'IB@ W/g

per pcmldHr NVER ti{e30fh h@@egdfél\@()nﬁﬁ)slmldf Ho&e8Dox sabldbl)ngle%we(cs domain
.1 0219‘% )
paricls 8P Bosr s 1 P ORIy e reasA o i hysorsis

heating,@@tidihol Q%Bﬁ]suﬂ'@pﬁarﬁ@nbltﬁd @maﬁfme&oﬁ agreoisd- br onpani | i ne

6.776 dr ous THF s add
oliie 8P OONRAAE NP RGO BB PR Ige AETR o
heating @&ksue.? BolexahlploNaStasibicd (@Qcé)%ag@&m&dﬂbpdr@ﬂaﬂ sudk) afMihBse described
“then a solution of 4,6-dichloronjcotinic acid (3

above may be adwiyierer dFGCHy LOTHRALIRRISIN ) FEGCENe TR UER Al %F‘f%‘?fgd‘scased or
inflame® A%k SR c28hhi QR4 R a'f‘%a":h&ﬁ@n%‘@ﬁ 1@eB0ikahd dabt QWEiddao an

warmto roomtenperature and t reaction m xture was
AMF argttliysweredistheptingre§ gtdintdrgses] magnehougnopariiples w1l elawasln certain
embo e A R R S gon woula e
expected| rfnoedthe\mumbwa@sme oftpertis sk wéminiswaed b@ﬁw@ébr: mﬁ@cmcmeof particles
admnms?créd' dmagrcl{ﬂeb PL gt?\ d\'l%ﬁ ugthhH] 329<9 MmAE:DP%EsceJlG% are

ion was th stiftring att

tenperature for 5 mn. It was cooled to room

tenperature and the precipitate was filtered and

washed with Et OAc and dri-gegt at 50 C for 5 h in oil

punp vacuo to obtain the title conpound as an

off-white solid (4.05 g, 72% . Rf (CHO 3/ MeCH 10:1) =

0.3. 1HNWR (500 MHz, DVMSO-D6): d = 10.12 (s, 1H),

8.65 (s, 1H), 7.88 (s, 1H), 7.62-7.57 (dd, 1H),

7.55-7.48 (dd, 1H), 6.67 (s, 1H).[00221] Step D:

4 (4 Br ono- 2- chI or ophenyl am no) 5 6 d| chl oroni cotinic

F A1



[00231] To a suspension of nethyl
6- am no- 4- (4- br ono- 2- chl or ophenyl am no) - 5- chl or oni cot i
WO 2108/0§8066 ng, 2.48 nmmol) in 13 mM DMF was addedr/us2008/051646
chl or oacet al dehyde (50% aq. solution, 0.32 m, 396 ngy,
2.52 mmol ) and the m xture was heated in a cl osed
vessel to 80 C for 3 h. The dark sol ution was cool ed
to roomtenperature and the DMF was renoved by vacuum
distillation. The residue was dissolved in THF and
adminisifirqdelotd irggutssig. dlbie heat eashiing fr@m@mp@g:pg(phg,f an AMF to the target
gxyanes 10: 1 + 2% TEA) which delivered the
tlssuemf‘*]g{xreé’nproduct (638 ng, 62 %9 . Rf (EtOAc/ Hexanes
|1)076]]) As st hdsteknNMRe (t5@r®s Margweﬂ—kom)rrak@i"—mgcqp@mé stefers to

susccpt((ra thai&ne 9otll§cz7g11dfixf g%‘o 1Tﬁ5act gl!gi %ve%x c(c 1 t 59r % lggule In

contrast( 8 ;‘tagidjed[ O2S2r xﬁﬁ\EBe hodified to interact with a spccnﬁc moleculu using, for
7-(4-Bro chloro nyI chl oroi m dazo
c‘ampl‘py‘f‘ﬁ d‘l“H’é?HD g%{r BOWIE"D Bl ‘b“hc({’jdéz‘g%]w%p‘gr o) ﬁlf‘fg%'ﬁd oF l‘a]‘ed

susceptéﬂ?&@ﬁ(z{m no such targeting mechanism.
br omo- 2- chi or ophen%l am no) - 8- chl oroi m dazo[ 1, 2- a]

W§7ld|]he¥aﬁﬂu%émb%@éVF'3§ etht IBEIRYE smscg%forﬁn@cﬂ")'mﬁlﬁreél may exhibil

collectitl B%B%&r @rl\%?fbe M?e%t (Pe W%‘)uc %QQJHEtl\(e]rQaJﬁb)c was adgdhalRagnetic
solution and th eso ution was

suscepl@b |mcr\tedthfcrmgh 1581Uhouﬂr 8s &tos¢ @opregaespir shighethe Thagicks| ajent slose
provmnHCF e?l{b%j ee(rj/bu{?_ Ch? ﬂcal??gontacux\@%neg)éé({lﬁm%: S\@ll“é\hr\glbﬂlm to be
bound lb,r lmayanﬁiad{bleédna@ntﬂm Na%@% haviadg u)hremslarl yeptrsesverg achieve a
collectlwsr@agw ¢ hlaﬁtm ]&)uq(j?q,*%q] %&\31?3? ]tc F’Eeé?[{)bc wdwgrbagm msteé% thse susceptors
may loriH‘EdNWto(@QchB/lells @Nﬁ&d@ﬁé or 1d tFe Qm&%e(t@een]dclms Bloﬂcoikcr( wjthout

7.69- 7.68 (d, 7.33.(dd, 1 %
\vmhuw(lg bcmounq_pb' thePO@ ﬂongqngﬁllqjm of magnetic nanopamclcs mav ave a direct

effect O;ﬁﬂ{c%@r}gmrgd&p& or ophenyl) - 4-chl or o- 1H-di i m dazo[ 1, 2-a
pyridin-2(3H)-one: [00235] To a suspension of

mﬂm b‘ﬂ@gmmzsq,smw@sﬁ@hwOa{ﬁflnb\)m%a CPIlSHYS Frgresis[iplcomay vary
/ XY Il y f rfhoRati ortidsHE 1
in size, Qly{pkg} P&}@sp%?srtg &nﬁ? AG %dp( ﬁlﬁlg%?, i 146%9}') is or cxainp e,
in one Gnntﬁid)nwamdnagmetlmospmces mbbtqfrap@gvlﬁg)p cgllmtxﬁe upygﬁcttcrpéale may
have dl‘l lnlLP {] oS ! r%glu F {e]:ss lhlup % Sl%l al'lné hgrnembola ne%? C}}@mag‘nc%rs@sce tors
i"hv&c and e resi due was -
may haVﬁ@hIQnter'Ebthdh faﬂﬁisdifdromabauslm)éndledo Iabou4 56) ;mrh amdﬁydsthsnother
toluene and.it was uItr&gonl cated .for

embodiggent, 19 gaggeticosuasePIRHIMY RAE AAISERHRRY s g 3@&&%‘1%(’9" nm to
about 29@%h. N&RE §drtidct 1§td|c{ &l lB&eléEgr%Em@r&Qﬂhsﬂ:trs d122diCGidohll paBalidy that
tenperature to réflux h. The initial suspensi on
do not physiemlyviimieracta dar k sol ution after about 30 min.
24! No 2 yRf fRL Fadhi Bpr g fnl;%h (ROQtccpt
05381 e o B LR TP o SELRAR' b P ARG B BT Plerrors
embodied hy uliee invergionombie tie tahened)dm ‘taexnpserrathsvde katm\dn mhéhc art. In some
cmbodxwg%ts \Aﬁéeslﬂtc ac \M)l%e W%%tsmf\é?'?) %rféassgd'ln gvc%rlo%n%jnelegsﬂ\ko & n% g"lla%'ela ofa
coating infaté@lal 1 t¥cova6110 makhaiccsusebptopr ddtekanals, iusmd emti_:ohmmlt two
overs QA P BB £ Sl B B3 s s
that it B-\(iflnaeMBcedt6lt! RREPREMNY fdt- € bdiREonlof oyt @picdgylbsdthfeve a
onyl)-1Hdii m dazo[ 1, 2-a:4'.5" - d] pyridin-2(3H)-one :
To a solution of the crude product (Step J) in 3 m
anhydrous THF was added LHVDS (0.4 m, 0.4 mmol,
IMTHF) at 0 C and the m xture was stirred for 5 mn..
The cycl opropyl sul fonanmide (83 ng, 0.59 nol) was
added neat and the m xture was warned to room
tenperature and stirred for 15 h. The m xture was
guenched with brine, diluted with H20O and extracted
using a mxture of EtQAc/ THF (3:1). The organi c phase
was washed with brine and dried with Na2SO4.
Subsequent coI um chr omat ogr aphy (100% Et OAC) gave t he

NN 7



[00244] Step C Methyl
5, 6-di chl oro-4-(2-fl uoro-4-i odophenyl am no) ni coti nat e:
WO 0@8481478Thi s conpound i s synthesized from PCT/US2008/051646

5, 6-di chl oro-4-(2-fl uoro-4-iodophenyl am no)nicotinic

acid (3.00 g, 7.64 mmol) according to exanple 9, step

E. [00246] Step D:. Met hyl

6- azi do- 5-chl oro-4-(2-fl uor o- 4-i odophenyl am no) ni cotin

ate : [00247] This conpound is synthesized from nethyl
collectiye guagingli epls- 4n(@her| amhodinmgniso dwp he iyl relimesicnerclipiogigelecoating

materidl&descrhed ab Jha REGQAlA C ctfon B4E0 F
t E%%%4g1 d%tlgxpm%g M?cﬁ)‘}l%f PR o HRTRE S Pon 4GP

B0RH ndn 5ult loktor @nﬂboqimeﬁtlsugm@Mpa’M@ph@mfbmnianm)tmnkoaﬁ pating
matcn‘gttﬁat adgxgéﬁi%h?a&nct‘?c 1%(1159 lilcqes to eklsr%qtcoﬁéc’cu geﬂcarvl%rrn Iirgrt Q%lmplc, in

one emlmdopdmngdx&am rojted Gizhai@t ﬁlnéﬁarﬁcﬂesgmaﬁ fgnmﬁoﬂéxtran network even

h la?cg{ ing ta exa ({ 9,“ tep %% gg iZ:

though{i et o esng (SO Rl AU BhGAYF ARG A dEbpRs snother

Withowd Ma3Hih o be Boiild) bylthéoty, the magnetism exhibit by the coatcd articles may allow
hydr oxyet hyl ) cycl opr opane- 1- sul f onam de: E Thi s

the degiFmpensias WSS sl re Hegp z\@ﬂchaétewlaﬁehgolﬂ%ne&é}ﬁ?ﬂ\@rmn('sbt:erpaencuc

nanopafticlBefd C) starting from 4-chloro-3-

-fluoro-4-iodophenyl)-1Hdiimdazo[1, 2-a:4"',5" -d] pyr:

10084 2(\@[@)1(.1@@@15((&@@&31@]1@@@)21 coffcelive B4gncfivslde md]’_Hlle\ﬂRhlblt a

spccmé ét%gl‘i)% ’rﬁygsz%%) \ghcﬁwng}ng%p%ﬁﬁ 116@ ?_@pr%ngég hH)su%c él%géhél_!kggrcatcr

than thg $HRG{4Be Combided intilvitim] sddeptdrs32 {ndaggdepBiteSd which 1) particles

physicagl'gfd'izﬁ;é%g’s_l’é)gjéggnqgi, J‘_fb;o%@%%4dg;%%;'a681uga§iiy :(I')f magZéugcssusceptors
acting IN- &l IEdtre ﬁ]&oﬁet(c&técté mhay Bchievie @8 SpIRestab Akt tHaflaz@We 2o about
: _ vg]pyrldln 6-. yl) cyclggropanesulfonan1de 00252] This
1750 V8ot fihers fephifusi Zed/ateehodt APl B/ eRasmpra e '(’%‘t gpiggt In
still otHePEABEHIMbs, S A R Rbhy ok QPR RIHAY | 560 W/g and may depend on the material
am no-5-f | uoro- 4- (2-f1 tor o- 4- |odophenylan1no)n|cot|nat
uscd 0ePTERER 1I}§épwuc FOOPHBS- M’;"FWFT the increase in SAR noted above may be
adyuste@'b@f@d% tﬁe nlqu%roof d(‘t?c'lés iHhO: é&r&@ﬂppﬁ&r‘é@aﬁme”%) BhG&EihBus in
:[00254] To a 'sol Ution of
which GJfam n@lesu@hbbmua%etédznfagumwwl&ﬁpmmn@dyxiramrn@)lm SoRimay be

ampliﬁ?ﬁﬁ )%P‘l%rr?(éoqn T?\c}é&gfh\}\)ﬂ ie re))t(sg{mmﬁlfgsngﬁﬁs:r cisoglgtgiéwg)eo& Iuﬂta%eted magnctic
susceptoss| @€ tdrhinarerddl . Bhug, thd inddeasaatieptingTdbditprioX inapeeticsuskeptorsaday be
concenBliic,ORM tenper at ur e overni ght, diluted with Et OAc and
WasheGPHt'h 0.5 N HO and brine. The organic extracts
$00820r Watho(iNaZB(%) 10abel Hoone ent thasred iheneiirafi@Cuedctism of the
pressure. The cr %de mat er i al % purified by HPLC
partclel A1k GOBFIANE O 15 EER EHIBECAPIIME OF SHEBR RGP bibiting

LO”CC[]J‘A‘ nMdphetic( BehbiliBOraad 4n IvaAARNGABHAARINRO e S B4 W hidrdas®nday be
ri,din ébécyclppro anesul f onam de: [00255]

from abppyf J@%ﬁb&‘ﬁd‘bw& YAREST T el sheampgietio Susgentgs g1y also not

have a(cﬁrte@tpeﬁ‘cct QEQHQQOIQCUSJ AMabhdQ EhNELEYheréfof; particles utilized in
di chl oro-5- et hyl ni coti nate (Journal of Heteérocyclic

embodnq}qglmoét(lpwm( 4099 Mmay3ed p ,padBB- 9879 legythan=abp@50[l M Jos described

above l::s %N@tléw(%og%}_‘fig M_%c) s(x7e m%_@rccg ge(!gbh’calﬂg)szg C%g%l cd above.

Additiopaly, Sidceptdrs 2iRat @k, it H) collgctidb n{agmetitH)ate Hhaphateny bdkll polBdidpersity
(s, 1H), 8.56 (s, 1H). Exanple 15:
N-(7-(2-fluoro-4-iodophenyl am no) - 8-net hyl i m dazo[ 1, 2-
a] pyridin-6-yl)-1-(2-
hydr oxyet hyl ) cycl opr opane- 1- sul f onam de [ 00256] This
compound i s synthesized aggording to exanple 4 (step
A, B and C) starting from 3-(2-fl uoro-4-

i odophenyl ) - 4-net hyl - 1H-di i m dazo[ 1, 2-a:4',5" -d] pyrid
n- 2( 3H) - one. Exanpl e 16:

1- (2, 3-di hydroxypropyl)-N-(7-(2-fl uoro-4-iodophenyl am
no) - 8- et hyl i m dazo[ 1, 2- a] pyri di n-

6 yl)cyclopropane 1- sulfonan1de [002571 ThIS conpound



[ 00265] Synthesize according to exanple 3, step H from
9-chl oro-8-(2-fl uoro-4-iodophenyl)-3-net hyl - 6H m dazo|
W@ 2®80389418 2, 4] tri azol o[ 4, 3-a] pyri di n- 7( 8H) - onePCDUSWN8/051646
0.76 mmol) to afford the title conpound. [00266]
St epD:
9-chl oro-6-(cycl opropyl sul fonyl )-8-(2-fl uoro-4-iodophe
nyl) - 3-net hyl - 6H i m dazo[ 4, 5-
_ d]% 2,4]triazol o[h4"3-d] pyridin-7(8H)-one': [00267] .
withougyf h@gqhgeolé@@ml@ﬁ Agor d oexemmlle Bonesmeydimet, dlm polydispersity of
I )s 3-met hyl - 6Hi m dazo[
acol]ugloglg ser%orsrﬁ bg%fﬁoaéﬁutg)dlo?ggw |n 7(8H) - one (100 o,
000232] miro|ppritcolan fendodintdnes, ta tpluealtp ngfoumdrgefe® 0R68]etiSt mipceptors

hibith 4 ¢ o

OIS B EUSFromIEHE FlRLFolBY AR SRy T YR 8T S Mg i) supgPiors

which p2jnddit Iral @Zl@hﬁ{e%&gﬁ iPYtaicivith 6]1(: untargeted sushceptors when in solution.

\Vuho%cgblilgg g rb?g%gxgczﬂ:m Qgry d\fcép om ngcgmm%drgctatedea!]dz elarcctc,d susceptor

collecti@nEhb ﬁﬂbxﬁi&qy&&QQEW&%&&g&y&l \o §>‘e&xat fl:s‘ii{ér&'ll“ﬁr protein without
i odop enyI 3-nethyl -6Him azo[l -d][1, 2, 4] triazol of

compf%@ﬂ&pm 32 Cth(r@gr}et@nséatz o8l hwg, ‘@138”??1’@516)3 cbibged by guntargeted
tt:)ﬁ%}v'ﬂ | BsLQtPQ e 20:

suseep ep%?o I W4 i odophenyl am no)-3-nethyl -1
[@84] t Un@zggted[s@sc@pta}way t¢ msed- lyltyc,at]_any number of disease indications

for \\’hl%ﬁh?%%é%%e arlco?%/lg% gl n]g ? ga? em ljﬁrr]:b% %@n% oié[wo ﬁ)deléon include

mcthodf rfmtréaanxhzh ommbe&o@“ Zafddiesr m ‘4Hnoosjerpllstemybr)ts Antargeted susccplors may

be adm I BREI O AFOPAUEHE 4 14k BT SaRa T [ biok P i b Spplied

to a tl@)(@tw&kﬂa@lxssue For example, in one embodiment, untargeted susceptors may be
N- (7-chl or o- 6- (12 fluoro-4-i odophenyl am no)i- 3- net hyl - 3ar’
admm]stefrad dfrﬁ‘}}]drt@ EeT) lﬁllta%gng\ for example, direct injection, and an AMF may be

apphedgﬁo5ﬂ1@];R)Yt'idndbﬁ‘t[@ Yhikay ebRRRiARARESHAEON M Afsce tfR2A2 exhibit a

ep A
collectiye @Mgnetis- gate An fthe) gprr4cswidep e hspliagriand yabRtipme oh yhe Bihdr hissue
hereby! H88Qh¢ Nl OX : N o
i R e e e R e M
collectijq nﬂ?gﬂﬁtx(:ggnqml)w &t usi8loCraas argdighpd of_caﬂk@Sax(cBB) @rigin, eniioldiments

such tréa t 19 us?g 10 E[%;r{%c)ah/der QQM ﬁu orérlgtench aean Ic%]m;m: Xctarlilcre% .oT the skin,

head aﬁi becckgmer%ue;hihmam Brymet hmin %bmmldazq{aﬂcrtsasb]lmpsh dodes; foint or
ic acid (WO 2005/,05 190
symovial AR gr G Periongiid T SRR Seedl Ereih and o Riionn othe

embod1hﬁnt§| QisbeptonREXTRIltiA© a OBl E FRBKAT Wife Bl bstuséd @@k leukemia
is tenperature for 16 h. The mixture is

and "’”&’Bﬁ‘@é Hepseree, theblepr Faringicels anddymeiiatis sy GRSPECER)-) |
fingsie Xﬁlraalﬁﬂaelde%{phbrﬁte%dl&gntx u%&%etféh kuscdftbrs qgﬂbbéq&gmmstered
organic solution is dried over and concentr at ed
to treaty j9inyy iy ergmatiooy pad/ere it orwelipet by tfar sswwiemmw bwmtmgmto the
Sy novmﬂ ?sge ar te &ﬁt t h&% stuk(telpﬁr ?E\Lﬁr\gt a £CQQ'21?\% m%n@f?c dte .and 8ccomu
| oro-1-(2-fl uoro- ophenyl ) - 5- net h
heated @am Ad d%MB[MHBPW@M 1*5? he@]eﬁysuusqstpms @1 [Hplatsrigsaf omm} lﬂ'@ﬁmed

moviaft s°s Pﬁﬂ@ M g ; g
Sy noua ti or ne %91'? { %reb\orrcguclin% 0 oBh'éarﬁ'i)F élhr% SﬁWgogswgttlﬁc)ﬂn_ogﬁi\m%Un:
a Collcqndamgmc115-sbt}q01ymy te nefulFocagdnox yhy typaef ghiftAnTongatids. idGuding,

for cxalﬂ};ﬂg %gn.n%sta%ldll%%\rl]%or 8% H%%‘Hf/?‘ﬁa\grg%%% yltre%(z*(%/ales!’lql(s{i%s%a%”?;uding,

7.7 ol ). The reaction is heated at reflux for 4 h.
The m xture is cooled to roomtenperature and
concentrated to dryness. Sblica gel chronatography
yields the title conpound. 100276] Step C

8- Chl or o- 3- (cycl opropyl sul fonyl )-1-(2-fl uoro-4-i odophe
nyl)-5-net hyl -3, 4a, 5, 7at et rahydr odi i m dazo[

4,5-b:4",5 -e]pyridin-2(1H) -one : [00277] To a

sol ution of

8 chloro 1 (2 fluoro 4 |odophenyl) 5 nethyl 3 5- dlhydr

"~ N



[00285] To a solution of
1-(2-(tert-butyldi methylsilyloxy)ethyl)-N(7-chloro-6-
W@ 200Bl080ar- 4- PCT/US2008/051646
i odophenyl am no) - 3- et hyl - 3a, 7a- di hydr o- 3Hi m dazo[ 4, 5
-b] pyridi n-5-yl)cycl opr opane- 1- sul f onam de(40 nyg,
0.060 mol) in THF (2 M) is added HO (0.20 M, 1.2 N
in H2O, 0.24 mmol ). After stirring for 1 h, the
reaction is quenched with saturated agueous NaHCO3
but not &ipyitgd ubrge(\galnqr)hngp,dh@*‘@q{@étagal1\}\; {OpteEardmgs, tgn(;pngm, pﬁ:r),ntns and
fibromydl gf% qREReP @Qb&f]&@ﬂ% Csugl? Eﬁé&ép@&s by el B RVEHLar B@%ﬁ%aﬁﬂﬁtory
ncentr at ed l'1ca gel c ronatography yi el ds the
diseasest sqcheiscfwmgommde Eedimgl eo\@3lupus, rickets, ankylosing spondylitis, Sjogrens
syndromlcﬁl_ lié\kgggﬂgﬁlélsorl%ggﬁggﬂ n%tngmh ds%léc%gsatégﬁ[gvl%cg OEWJa ﬁ%\
[H’ﬂ%ﬁ)arhatthlbmhafenszoﬁrmﬁnuh ll'@nm&dpéﬁ:[dddamepl@fsaﬂn},abtbﬂ)pjﬂhd directly 10 .
LE J 9 ution
disease uséued? iy 3(5?’0 UFSIS?P?(S%Z 1ﬁéj %db&%}]b&é! )yFlgt,g 3(.% l(dfn omﬁwgenbssalvc or
wash. Fafdxam$¥e, 2004¢ BdBodlAdn, tollowhle { 2@ giwhl) pratedﬂrectol ’madeaidcased
29 m of aqueous 1.0 M LioHwith stirrin %
tissue syehsast fENHMRICy Adumer dhF Aea FUERICITBUBEFYORmaY D Yishedt an
omtmenma{él QMng's$19ﬁ§{janb(1dfﬁ|gcﬁle Rer fgél@@%tléc@ﬁloﬁ" XAMrA@s/IP $nay then be
ut ed wat er, acid 1-2 with
applied ffhieaiga axld gmmrqg@nc tlS{Shlé r@pqmég plftb@ sitg fo ]gwgggl@%m&ctomy may
t € nt o]
o o RE BSOS SHARN, & A0 AR S RUE R B o
nmybeUﬂﬁeormmgnmnﬂnmheepﬁ@mocprnéhmbmaom@dmp©0288Fn6m@pnBumuﬁl

mocei, (630 SRS 0D A Rl e AL B IR B
the skm4)-t brp@tl“ﬁm %nﬂ lati QYNOP xR Yok AibddNe ap@y ZhEatgo theGis5@: ofithd patient without
2 under argon atl-78 C |ﬁ.added dr opw se
ablat‘“gL‘PH?/[ﬁS PORIPYF. 1 treabipig Ofpgpcle RaImONGITRCY ey ane) . After
3087'] MTihB @i Qlete@REsc BRGNS oBlariolSerdbodim&r0s @Hsbt%l:d@xf)ove de be mlxed
dICh|O ri dazi ne-3-carboxylic acid ( 1.6
into 8 sqlﬁwm)amprﬁprr %Wrmn)srrwnaa@é‘dwa?% By forpeiniaks eﬂater ﬁgsalme
or prepmeﬁt W e IRrALLRWEH BRI IMIL@ng ORRR BSREIRALN & SLQW Ygents.
and was stirred continuously for 18 hours. The
Untargeted agttseepiors of ghenardonymad @k t foonulated sispk herapgatier composition
yl | & AQUEOUSiidns -
awordm%l l—k}e%gmm hhlf]%%m %dagﬁg@er s]na"illl‘rﬁteddsrepa?(la{&(ylg%&é{ngc'ltl)a%ug‘gu]sS o
generally ayaencwrsveém beiog edlewit tsterikt dnylIpyengent-fice ahd@s nbedxheBgin, tﬁh@rms
lhcrapcg? C Pmluea %:ﬁ?rl . %%hl{lg e S%sonozlgﬁ ch‘fc’i tg)rmulae?nsgf'e%g hgrélan and
veterinaf @S UT BerapEec rcexsp@humnls f puariodsi @fbdaymédiash tleolnwemion may be

ey SR B Gt B [O0SR0L S, G,

CompanyCBdsRAXFA. i 083% ik etneretdqmttsyﬂe o ShRh is fPOR hkhrpbuddts reference.
stirred solution of

(60951 TH dheeppoutiq CSBIPES KRS FPFoRAFSS D8 SERPUSTIS pf 19 dBrcREorgmay

vary. ForeRERP¥Yihisém@emBodiRdfs, 9M8rapbudkro@hdons Bf tefnehQodhly include
under argon at roon1tenperature i s added a solutlon of

from abgut 0 ¥atg @p%wg%gly \ﬁlg@@ﬁl&@ﬂfﬂptp@ EHFEEPIOTE mixeg v@l arplysiologically
acc:fcptatm'r%r}lcrI l?]efﬂ'a'% glﬂ:hoasmar e\IMBef%EJ LR FEHNLHMEE nbinal saline, 0.4%

[ uxed for ours The reactlon m xture i s then
saline, Q;E)"él giicing h\@bmrtl@npléraﬂduﬂ\e lthed Hi bther@mppdimeatshylie untargeted

magneti((a%lgstc%lgl‘)% rg ﬁga%gcgggtﬁaopat@é 3)( 15/%1 V"%\%\?%{)W By \\%93/? @gq?em eutic

Na2SO4 and concentrated in vacuum The reS|due IS

di ssolved in 30 m of dichloronmethane and the
resulting white solid (urga byproduct) is filtered
out. The filtrate is concentrated under reduced
pressure. The residue is purified by flash col um
chromat ography to provide the desired product. [00292]
Step D

6- Azi do- 4- ( 4- Bronp- 2-f | uor o- phenyl am no) - pyri dazi ne- 3-
carboxylic acid tert-butyl ester:(00293] To a solution



1, 3,4, 4a, 7- pent aaza- s-i ndacen-2-one to afford the
title conpound. Exanple 25:
WOR{3/08440%0r 0- 6- (2- f | uor o- 4- i odophenyl ani no) pyrBZDU{0§/651646
-a] pyrimdin-5- yl)cycl opropanesul f onam de: [00305]
This compound is synthesized according to exanple 21
(step A through D) starting from 6-chl oro-7-
fl uoropyrazo] o[ 1, 5-a] pyri m di ne-5-carboxylic acid (WO
2005/ 51906 Exanpl e 26:
compoqfigny Pihgp £y cd pgots nﬁé*reeamuu%%m?@ﬁwawxﬁor)cbgﬁram?rlefrf sgch as
appropnﬁ}: B){z{rhﬂl:éiil'n@al5vré’de)su1]f’ﬁc(t%1s e.g. TWEEN, and sacchandes ¢, du\trosc may
hydr oxyet hyl Y cycl opr opané- I-sul f odam de: éﬁ 'S
also bedinomeuiet! inty syyintharpeutie dompesdiiais, n@httr@peeuemm@smn( etceppassed
by the ‘(%\’EH[OgBT?%p%O nci%l %c:] %‘dger&og{pﬁomma eu 1541 ﬁxcrgxents fnld/&rjad me)s/ For
etmnmh)mnhbbwﬂanmke@l$5ea$muﬂ$nmgOBHm&nmemosxanphmeams osmolality

st bpS S R 2 o PR, PasAion Y 72l BLCH s, Ry jizcude

physrolﬁ%rgélgﬂ;ﬂbe_flr).rr]rﬁ)abﬂ)lle)ﬂirffélﬂs ge b lr}thl):mﬁxﬁhﬁm’)gmﬂeﬁdﬂgf QIIAMNE OF chelants
| coO (0] s Synt esl| ze ccordi ng to

(such 'dchfah%‘i"‘ Pl PPETE LH-BISERISE) SRRt FTRT ERTREE b Brample

calciun? DIfPUO CARBB YA M RRde), or fobi&Hafy 3rdtRiohY bi &0 64 Qs QBCﬁm% sRls (for

pyri di ne-5-carboxylic acid (MD 2005/ 051906). [00308
e\ampIE,ngJ@px@ chdoride, calcium ascorbate, calcium gluconate or ca]crum lactate). Such

thcrapegl)'r(cg go(;ﬂ;%);ﬁ%g%q dg():/ H\%@L@@ﬁ%ﬂ% ,%HHLQA o Jsc prl(ﬂll&g oxmgaél %(1 H, ¥nd in
certain y¢mibotlifiénthyshch x thetahsuitiy c yohpepitiopameayl -bs ulybpinbimddde : InTharsicular

embodrﬁﬁ%o%ngfse:? dsyu %(bp?org Zed %C;?Ei;g}l)p n% oaéxe%(n)err?ab?c A}‘orgns t(selfs)pé%sion,

cmulsrcfnl) umn omhmmy:iu)h 8s, ffd)nm(lamp[ﬁ weth) ydlind FRingetkasob 1 Sded}rb &0 xiBumin
| £4 5-b] pyridin-6(7H)-one (exanple 27). Exanple 29:
SO“"°$PT% (2-f1 uoro-4-i odophenyl ani no) - 7- f | uor o- 2, 3- di met hy

[608b} Inn@azo| enfhodivhenty aha@pscapana@sipoiaoamotiete [ POS8h may be

S A ) - . . . . .
packaggl firy Giset (214 | 6B 6D hBRATERT nBiFRessi At Hy$ RO n e pprional
nontoxrc?s&@[cﬁﬂl@é inayabd GhddBlofdd @%é alech OBBIRonlund Q) UAAIQR, for

of rmet hyl
cxampls. plasmydenneat 22rpdegoplopraamiipl.alficiesy, - gargh.dmperesiuoh ieeBiet eodium

saccharfr? BB cethul g

sacc mr(xio cnﬁg C\?\/alség %Hgdslc]ysargrgggl ?}ﬁea E%R&QW?_M?%@ l?r’f) 11 { IQM?:\amp]e
about | Af plaut %1% by ivpiggtor, rloerﬁurﬂenpernMQJ P&/ftonbali67 590 bryhe ume of any of
the cangg“?%ééé ?gcd%%tshr%%? ve rﬁz]zt %Shlnl_g\%c:i eYrtg} tz} L{/r\ulgaéce ded sugceptors of the
inwmu@h@SCﬂ) and concentrated under reduced pressure to

g{()f‘)g]r én somem%m(b7(§u cnts tl$chﬁ10tra])tcutrec E(())m OOSHQ)(%S Jfogngl:)lold]imems may
addition@dlf lineide-ofie Zmbleliotond phatyilcagtn®) F eSadlploEih byt e@dbbdimed, one

carbo lic aci 0312] To a solution of
or '"Oferarmgrbapsuttc oENS S13Y %weﬂ\ﬁrns%‘n@)lh%%fgﬁw SYIGEPRGRAFPance a
therapeutﬁ*cq ﬂEr@rQ:X'XJf Itiee ﬁ@éeﬁto‘ﬂ?tMrnp%%toﬁ[hc(nilcﬂlﬁar%un@d%ﬁtsmi&e foR such
m ) were added potassium carbonate

uses mwlydcahra areyfb BT BA He a @lagrgyfageﬂts @a@@lWS) anlrfw@or annbrolrcs
annmetﬁlﬁ)ﬁgs' RRoMFRerddel IhiHoR! hdrgl‘BHAltae'@rms O%EHH Bfors QHO%QQ mitotic
Et OAc and washed wi th O~ The organic fraction
*nhlbﬂor@a@ddrqnédwdoer ofhses bzm@ﬂwr%embpémwu Hgethemethgrapeiitic agent
, r t Et £ )
may oo ﬁés%* s dbd e (R, PN AR LG AR T
nmg (53% of
7-f|uoro-6-(2-f|uoro-phenylanino)-l,S-dinethyl-lFLinda
zol e-5-carboxylic acid nme#yl ester. [00313] Step C
7-fluoro-6-(2-fluoro-4-iodophenyl am no) -2, 3-di net hyl -
H i ndazol e-5-carboxylic acid nethyl ester; [00314] To
a solution of
7-fl uoro-6-(2-fluoro-phenyl am no) -2, 3-di net hyl - 2H i nda
zol e-5-carboxylic acid nethyl ester (141 ng, 0.43
nnDI) |n DVF (5 n1) were added NIS (144 Ny, 0.64 nmol )

] —— — ~ NN oy o e



7.41 (s, 1H), 7.59 (m 2H), 9.23 (s, 1H). Exanple 30:
N-(6-(2-fl uoro-4-iodophenyl am no)-7-fl uoro-1, 3-di net hy
WO 200Bl089dRzol - 5- yl ) cycl opr opanesut f onam de: [POBERSI008/051646
Thi s conmpound was synt hesi zed according:tq exanple 29.;
(step C through G starting from 7-fl uoro- '
6- (2-fl uoro- phenyl am no) - 1, 3-di net hyl - 1H i ndazol e- 5- ca
rboxylic acid nethyl ester (step B, exanple 29). mz =
517 [M1]-. 1H NVR (DMBO d6,400 MHz): d 0.71 (m 2H),
gemcit@gbigg 1(1@1;{1012@91)1& dawg in 1%\oru21cm7 desam@hf)sones  1OBPI¢aRN, etoposnde

pacludi{ghnglség (tcm\o @1 th%h(%gnél mei;i_}lsalaﬁg %op%@ph?ﬂ_édéidl‘( lsulionates

nitroso8ikas, cth\lummmcs triazenes, folalte antagonists, purmc analogs, pyrimidine analogs,
(2pf1 uor.o-4-i.0dophenyl am no) - 7- 2, 3-di met .
anthraayc%,l n%lg%na}mg ll'rleOfl ws, dactinomycins, plucamvcm vinca améloxds

cplpodhmrlomymt hy\la))élyglu@@d‘mﬁmi’ts [-asdatdetagg)iesiige ) @iz ddend HirSgestins,
onmpound is synt hesjzed according to exanple 4 (step A
]utemutnp]gr ou}&}ﬁm@)\esst aqcﬂrcﬂgclef r QR8I | Jyydrexyurea, procarba7me mitotane,

hexaméiBy e e R, arb&lRRN 8RBk amrdnd ndindBb MY 'anta)oarcgﬂl?\)égﬁéb'les kindrferons,
|dazo{4 5-f]indazol - 6-one (exanple 29). [00325]

mlerlu@rgnﬁ geastymy, sargramostim, and platinum complexes such as cwplatm carboplatin and
O\ahpl[z}{'lr( anfthé‘mé) }er&\gr J\J e? o#’ﬂcﬂ%ﬁ?ﬁ%@%lc xﬁ?%rc?ﬁ'cm?{bgd’ ln' odern
xazol of ] pyri dl n- - yl)cyc roparresul f onam d
Pharmzﬁc@@ggGx]uhgtlepcaAApp,hgctahyrlls Sixth Edition, Craig & Stitzel, Chpt. 56, pg 639-656
2-f1 uaro henlam 0) 7.3 th xazol, o[
(2004), he el 1nc§rp%raq %\arre 6(;{{%? na s Crtll % anr.isg-ler Xlgxé?(ﬂtnem !hgftlélc’xapcum

compoﬁmbrh;ydf cmbodlments may additionally include one or more anti-inflammatory agent

¥ 4-f| uor o- 3- 2f|uoohen|amnu%8l)
one or oS TBH 0TS, 30081 08T SOR (208 amoriares s ok TR and
thun\caﬁatcoﬂ@m(as& iteond H2O (12 nl) is added NaN3 (487 ng,
. The reaction is heated at 65 C for 16 h and
d@ﬁ‘ﬁ‘ de% upBEaTied ePEPRIL P hePEYlneP RIS LIgRT 6ARIFIAIE ¢ntargeted

subcep@ﬁdoftehﬂ)oﬂﬁﬁ“rﬂstdc@&b@li K nEmbySbEXIntiAGeRd BV 4k xﬂt%pkx(oz'vnxm the
The conbi ned organic solution is washed wth

m).
art, dncbdqsms p&0dapend uppnj B expame. MgSore asdoesine ehthe alisseped gssue. For
e')\amplg,:’] L(\gﬁargeté{cf%gg long Hlag bﬁggmteng%@er&pé‘{rﬁlérﬁll\agﬁ ﬁ‘lg h;@pl_ij%lglﬂmrﬂ gut not
limitedrtedutrdvestulas adrowisgdtiang p¢roomdur6mﬁteslwtnujceuonf bduceuaeeabus apttion or
deposnhongﬂgsa\é\%bﬁlgﬁawotu %{)gtsl"llgé%q lonc‘§4 IP]]G uon mqraf)}?anr injection,
mlramltst:diIh@l]ﬁommomdilrcLOﬂiﬁﬂ&}lr&oepal B ndwet Bird of dxsmscd tissue to facilitate
uor 0-4-.i odoph am no thyli

cthcxe%l 8F%m§mb]o|£y%|€dldll15§a$§d 8%&“5 ox¢|n2¥p§rtlcf ab)s@gljod%e mtravascular

adminiSHSPE At oithek imeivBydus bolus injection, intravenous infusion, intra-arterial bolus
7-f.1 uoro- 6-(2-fl uoragphenyl am no) - 3- net hy Ilsoxazolo 4,3
lnjCCllOI'lb] 'ﬂ)tfff‘i“&i”ﬁh‘ ‘@L‘S’B’ér‘”ﬁ'éxgﬂt @& )(nihlglgorg iy 25\1%@)“% nqnﬁ)Ma other
embodinf@sMpkril Snddftedidnd eFeaiaCh Md&ie( hid3ubor ﬁuéﬂlomb) intra-
and TFA(2.5 m). After stirring at roomtenperature
synovigl g¢ nz;rzwomtt hlécq{@actr%ﬁ\@gplawh%@gow infecyen yextbedised to dehver
susceplagqggﬂﬁnd}lkﬁgeaé glséﬂlt:' CQ nt(a%ggn rﬂﬁéctnﬁﬂ qwg)ﬁk E%ttﬁch& thSCCplOI‘S to
. The conb organi ¢ sol ution
a fumoméwerdlwq Hnlyrhenemb(m@cm yuscelptprs anaybe deligeSd y fawelsh lavage as
rated i r,0 h _
a rmsef\igpfgﬁ%oﬁp (%u%lgé %dé%gﬁgj%ﬂé%gp @%tsﬁ)r%[cgp é’m%isﬁ!ﬂggh e@ﬁmquc. For
examplg.-FhpeogobBar(@atisbibed eusdeitad ap hemypkasiim s)lvSeonitiby hiag dxased 1o
swab ll$5L$E04]b§ n%] %Hz{ﬁhpgca%cgrgﬁsbg%)(whl ¢ acid: [00331] To a
I'on~of e
7-fluoro-6-(2-fluoro-4-iodophenyl am no) - 3- net hyl i soxaz
ol o[ 4, 3-b] pyri di ne- 5-carboxylate (250 ng, 0.56 mmol)
in a mxture of THF (10 nips-and H2O (5 m) is added a
solution of LiCOH (67 ng, 2.8 nol) in HO (2.4 m).
After stirring at roomtenperature for 4 h, the
reaction is concentrated, acidified with 1M HC
solution, and extracted with EtQAc (2 x 20 nl). The
organic solution is dried over MJSO 4 and concentr at ed
to give the title conpound. [00332] StepD:

-y * 0 1 _



stirred overnight. The reaction m xture was cool ed at
0 C, quenched with 10% HCO (300 m), extracted with
we@ewens@1H0 mM x 3), dry over MgSO4 and concenPCHUSH08/051646
under reduced pressure to obtain (10.6 g, 88% of the
title conpound. [00343] Step B:
5- Brono- 2- (2-f | uor ophenyl am no) - 3, 4-di f | uor obenzoi c
acid: [00344] To a solution of 2-fluoro-aniline (177
mmol, 17.0 mM) in THF (80 nL) at -78 C was added
ODNDB {268 mptorsefo'thmu)veam g jbe pdpiivered 0 frfingle viese or in
the reac n
multiple dosH brbr\}é)ﬂbog:ﬁze\g?%dlggcgg 1at§§j \HB (%n ?\c %T\H e@lr{ﬁ ﬂ_?l_cH%’l 4an readily
determmﬂd gn approprie Qosagh eagnecadbr mimumgrm@mm@tm@tono@mn subject and the

dosage %Execi%rel?é)?l(f%ﬁac? gcn lof ré)ﬁg gt d]t Qag% dSa e\r/\?tlﬁje ﬁ‘?ﬁﬂ@% ll?:]_%gtvmual
For exafthle, the uadgedd sudoeptors )&diluhSaeadwaﬂsteDCtl It(athéed)JWlbhceeishiy)l instance, a
acetate (100 nml x 3 rled? I\/g % el d
single ii5fito8rft 1P Tl TR e F ABSTIFE DSoPho CISgEively. untargee
susceptcﬁ@&ﬁxr Bcadd%1m§lirtc@k§ﬁ& driiwfelldbiy2io(a- s BRctfb) a pértbdnE @oalabapt one to

O mn. Purification by trituration with
about tmmcgbgaﬁm 10rgfrpmookoubfont He ahedl fed dppsoddier cadmple, in some
b Lndhfd et AW fofk: ARLePhest dear MELIWYF diseased tissue once a
e Od"g%xg?gr?o ‘2“? ! hgr onﬁ enyl%]r:ncno - 3, flr di fl uor(;benzoat e
day for up 00@46} dape. @ng@i}dﬂm@ﬁre@fto the patient, delivery of susceptor to a target sitc

may be '1%515(5&%ntg'oap§ vﬁnggl S a?lg_cgl zg%engxc [’sl épﬁ k}e%ﬁgitg}{)& %,;3"18 ?’1%0 (Qlla;gtgconalure

of the sx&c@tomasssaﬂdmilxdwr@m slepead 90 lthutib@noobf BMaTMBECHNZ i n

@ﬁ@?&%gg”%&e% ¥ 6‘le|?151 30ur ‘%a%tcﬂs/\g‘?Hggtg‘t% ?o%?%”e cither

intracorb&ERBY Bhdide tRNELASS iof eREadoforaany aeehitie amabodl)hudnsrgyTiney be
crude reaction was quenched wit h acetjc acid

applied do  rPREABPTiNE h“bHCO&c?Od‘THb‘hGrC@‘HW tody ay/epndicaton @o‘ﬁwﬁf‘é‘év may

commcr\(@sin\‘ﬁgd}%’teﬁ\hu%erﬁMe\ﬁoQ\é?ﬁ sMaRQUnAMet £RAGE M AbePto)ded may
reduced priessure. The crude material was dried under

be repegiad deity op¢he pdpingsgratagngor( qj@%heocfomql,@lom af| s§vc?5§loqﬂiuwenstrauons
i g f | 4 ]

Alterna%&?\?’%ﬁube?r l'g,gi ni%r}]/}%/g E%II) after a4oeclo(% ofl"Jt(_lerleo (5)r_ c\(atmrpI cmse%\ﬁ;ql gnlnlm;cs to

several Id)qest alr{wny:bx)benmmaf edmmﬁsw@ﬂxtepf Tho sascepipen Briagdn fof gadh induced

19 h 7
heaing S8 S Fnf P bl i ARG Mhinpun yising o B Bound by gheor
the pm()&bi 618m‘lﬁd>m aSm]:gélrallnn 'SHic(sllic@mo)s, towasrgydappticalioh ng. dBw the

suscept%[a(tﬁ {3? @heri g;z B}l)ﬁ‘gls ot |éhan tl}péggi,l tgﬁmwﬁow%la %spwc&lmbodlmcms

target t@6Q rRﬁi( Richd) %@lQIHQ&V&B lrm'ﬁlﬁlbmnﬁtl&l? s@:)m @ndoer\(Bmateehy)hem&s or
(26. 88 nmol re added. . The reaction m xtur hat
enkocy{gagvEiEh PHAGEDRHT TSOTARES Wé&ﬂéﬁ isfghon ¢ RPIYiC8 fawaY Phealy the
have en@ﬁ?edtsal‘c%ﬂtokmnéﬂngt:@@%e IKRBh VI DR MeSe EdlI@blinS AedddFcd@HV@EhIt of
NHACl", brine, dried over MgJSO4 and cone. The
hea“%@Fdjdlelswaéu%ulvfiam%‘oby fl ash chromat ography using 5%to
Et fufeQrd - G InefnsIow
@?@5 ()/é)oﬁ&r %Hg)fﬁ%?fectngréé‘ nt"g Ha 1Fﬂ%dq§$ﬂcr e RHIIHE neBrHown
in the aB-tapetvyde- Pddcad ﬁbﬂmﬂoﬁhl@wa@?lﬁbwsgtmﬂf@l irfel uglaren bena diated to,

£ Q o Y 1
AMEF, lElC&(k\&c%?uggF@bh é gcmcr?]eéj\m?E %f“ﬁ“baé'% tgerioft , |1~<r)rre tC)I\’ld)]/]?pSclp |l§} one
cmbodlhx)emt hyﬁyht)tbeurmtretc(@cqmly an@ a@pgt)ude Rig 504 apghqqirm la patient, and

in anothgC g?gagu’nﬁ@dn %\alv& en r)gv \?\btée Fxpé)rr?pdg?g péq(ug%%j %Ea overpﬁhc%t In still

The m xture was concentrated, diluted with EtOAc, and
washed with water and brine. The organic fractions are
conmbi ned, dried over MgSO4gand concentrat ed under
reduced pressure. The crude material (brown solid) was
triturated with MeOH and the precipitate was filtered,
washed with additional MeOH and dried to yield the
desired product in 60%( 1.78 g).[00351] Step F:

Met hyl

5 acetyl 2-(2-11 uor o- 4- |odophenyl am no) 3, 4-di fl uorobe

o F AN



solution was washed with brine (15 m ), dried over
MySO4, and concentrated. Silica gel chromatography
w@ Eioggo4rexanes = 50: 50) yielded 39 ng (90% OPCT/082008/051646

title conpound as a light yellow solid, mz =515 [M

1]-. 1H NWR (DVMSO-d6,400 MHz): d 0.85 (m 4H), 2.75

(m 1H), 2.87 (s, 3H), 6.61 (m 1H), 7.36 (d, J =8

Hz, 1H), 7.67 (d, J-lle 1H), 8.02 (s, 2H), 9.07

(s, 1H), 9.78 (s, 1H). nple 35:
anothel\mbﬂdcxgum ancdgLigng] saTEh vy bawsedo) canbingionovith M pligevare or
acoustnﬁ%é@rg{ u’hQ }z}' di‘]O](\«% susceptor to dlSChéiJ‘?C ionising radi uoné g], ncutron alpha,

Xyet cycl opropane- 1-'sul fonam de:
beta, dé\mma etc.). In particular embodiments, AMI* energy may be applied 10 a sub)ect 1o

d | di et hyl s:
induce; i\e.(aﬁnn (.)lflel%l’iﬁ: Fste(P OPLCEI f Saro%lu(,e( ﬁl)ex(dpeunc pnca‘ix AHTFﬁte Xmﬁc’rgetcd

OXYy cyc opr opy
Suscept-'b-rsf hitbinGuéh ¢retidaythenldHhertredaame] 41 ﬂ'neg&]MD g belin e 2{r3kEbf asout 80

e; To a solution of
kk{z"toé‘b?‘g%&gg}o 4-i odophenyl ) - 4-f| uoro- 8- et hyl - 1H-i m dazo
[|¢409Es>1 gmﬂbﬁamwenf&(w mw?@wz(ve&m&cﬁxs%enesg ek Hlai(aBR in the
mml)lnTHF(S at -78 Cis added Li HVDS
art, an<t @yzgcwurcfNﬁl'ivrbertm#ﬂcdonglbﬁﬁ*me)ﬂs offfe ipvsagen- dpr giarerlg.an some
cmbodhnctn%t Iihd @Evials qckEriffedf Ar U%O /(Bpm%qs No. 10/176,950 and 10/200,082,
1-( -(tertbutR/I di met hyl si | yl oxy)
hereby engpyporetpd bp peforsasreinltheig lehomipds. oty deiugded (99 spyce of 3MF energy
I d t t. o t ! g
which H?Z{Q b): 5@8&%@%‘%@ a %?g?]utié éHcg%ed hg%?%r 0?3& éu?&%ﬁ!o?s St lRMrX ention.
In othutremdmdanmse sbmeslﬁseh to Tdvecrrteatbt i/0viL i rsayqpeaveleed fovubdd and/or a

romosGfpHY B Bt 35530 Woje FRedlefios R gaRPRogsl ot Fpfcied
FIG. llxﬁdy\lmshﬁﬂfov\h&dﬁ n EhsOEp14rs Q'hl‘fh)havdjtfeieﬁ ddainrerddrS@sienala portion of

concentr at ed., Silica chr rmt ogr aphy ¥; i el ds t he )
a subjcagqu?\e@ hﬁp)@@ dimos Poggégjam@filép example In"FI a mouse 10 to which
suscepldrs(Havé Bednl a‘dﬁﬁrﬂm@nﬂ @&@WW&)MUW)]S@I@Q& li'@lre@anﬁdnﬁta hdeaithat is
nazol i n- 6-y EC gt ert but yl di met hyl si |l yl oxy)
wrappeéltlhwn)d@y@lc@e ﬁ?fﬁﬁ@ﬂ 458 ftlohearil@eurroundp g aFbeTlgd agd acts to pad the

tube 17SOA HE{ Q&CQJtmtor ring 18 surrounds a portion of the tube 12 and is connected to a flux
l'uor o- 4-i odophenyl ) -1-(1-(2- (tertbutyl di nethyl si

concenpyﬂooka}s): 20. The magnetic coil 14 in such embodiments may be a coil, as depicted in

FIG. IEFQ&EQ.UE%’Z{HO%EQQE%E%%S (r%nﬁ;/c!f)loé %gggﬁcg ﬁ%“?tuww ;ala_,' '\\rﬂlg;géﬁay be

specifi¢aBy rfoymulaeda tiotethgpot asseuopetatinget hylcs;rddaﬁn@juamoe (165 avgpple, an
.0, [). Th I ti d t
ovre s, PR B P bR SR, Bl S o

certain @ Abbidi e 816, a&l@bkﬁmmso RHA CIrhis appaddcanll§dOforh)ghanda@xtic aeiti @dength
ith Et x 10 m The co |n,ed rgani ¢ sol ution

for apprat%é'% SWFJ[:(H ag¢ irqﬁiéc%dlegdhf:ljrrcn HPFANHE- of;be? %Mj)g(ﬁ cigglpr doughnut

shaped GRHICRALS Rt&Ghp Birl h&AcASd tHeNTRMAtPghaiMe Yaghdr M€ o drop off

desi r ed product, [00367] Step C N-(

significantfyoutpige, Pbsoacnoaﬁ%fbh e HFFedpre o Jnagnefip G@IF'@Q'@. cAb Ry | fgeHs b AMF

while p%téc‘ﬂm@'l%l nonkargéed parts of the subject, suc,h as the head and vital organs.

roxgﬁt hyl )C{C| opr opane- I-sul f onam de: [00368] To a

5{ 961 | bnother em odnnents microwave resonance heating may be used to heat
suscept%lfs( cfnglglstel‘éao ﬁa{l l‘nuor éucﬂeérnlydd%énts a
nazolin-6 y ert st1yl oxy)

suscepiet hpleyiaywh be oplaﬂed 1ucsbuh410hcamt¢mal(<:36m | b@nd®®6 thmmkierial may
rcsomthqb;%%n{cﬁ amﬁkg czllg jug i rcl';QmU g nill%aﬁio’nts %é%}e'e\lrgéctro\g%vgl energy with
guenched with saturated aqueous NaHCO3 solution (3 nl)
and extracted with EtQAc (2 x 10 m ). The conbi ned
organic solution is dried-xyver Na2SO4 and
concentrated. Silica gel chromatography yields the
title conpound. [ 00369] Exanpl e 36:
N-{7-(2, 4-di chl orophenyl am no) - 8-f | uor o- 4- net hyl ci nnol
i n-6- yl)cycl opropanesul fonam de : [00370] This
compound i s synthesized according to exanple 34
starting from 7-(4-brono- 2-

T T T Y T ~ I



products. Reaction products are harvested on gl ass
fiber 96 well filter plates prewetted with water and
waxoppsaphosphate. The filter plate is then waBtEUSH08/051646
times with water. Water is displaced by absol ute
et hanol and the plate is allowed to air dry for 30
m nutes at roomtenperature. A back seal is applied
manual |y and 40 m ofscintillation cocktail are
. dispensed to each well. A top seal is apFIied and the
matcrialp |t popsssscRARUEN Magnetite clreiCalut cleciic dinelestemes. pargeneral,
resonané/&etle!atmvlrg Sgcggdv'% %éc’éﬂgf%cg!%e\(@l 11091@d g'f lely';f(abtsgx%glfr g.larﬂ?@es of
Fvdtion inase can b& used. Generation
energy E@ﬁ@ rBlatieely Bﬂeﬁ(g}ferﬁhérgms@rm‘ ”Elampmmtd&eted méne'la(bseftUIch @atssue

may havg%g%sec%{)%&:rgl\%%gg%%/ 6&}’&?& ers. fr Bg}}att 8£ ﬁ\f:];sgsré:re}glar%%glg A ﬁe%hg) the
same extét.| Irpddaitnab ddectQRddce ef h@upggrresmdxdce aezdm@rrﬁaygtseomd indiractly.
37 humdifie ﬂ COQ2 incubator. Th Eomnn
For exagplsuthonfe b (MISOENHSC R, Tt b S s tg)@r»%gﬁ) gpetic r etectic
propertiE QNRVEL, et eR] rBRaRk Mbdran&t fAdquénciBe iR tsEEM i@ (A6 become
fetal bovine serum). Cells are incubated in the starve
attachedrrp i st die S1okeealen Holestisiiel 1b helpser PRaIRE WP tthe Supogpge will
1y Q 0 t R Qe Sprdphidieh [ 01]0 h
et I FRBCEL A4 1008106 MANFNT MRS, LLAPREOK
tissue. with 100ng/ Ml EGF for five minutes. The cells are then
n I i J |
OMEEQ'ﬁ bl h’ﬁar}grrtagn ?“é%? g]egﬁo tg? ;f/ é.l? & drg %\E@ ﬁ%ﬂ E}hé;?gﬁ%ll %lﬂg energy
may be appdict fto eut rwswmqtmccswendarly saeit erblnmﬂyn@msn jthegarttadettd swsceptors
and detected on a " lyss scann
may beTRBNT B Pt e oRPEFGRAT % FUAAL PE Atel SR TG dag direeie
susccptd&*@ﬁmﬂ%@dpﬁl@d g@[‘h@rdai@seﬁl BSKie TEFRPARNS LRIV €8s it vizthly described
cal cul ations. A Title: THERMOTHERAPY SUSCEPTORS AND
embodinygnty pypgsity- thagfixescd ANcanClegiBg SDRRIERA SHIEPIOE RANATERY source
may caﬁ@%dn‘kﬁﬁs'&ﬂ%e di L8R4 tﬂss&hioslv&pRlchﬁ@{U QR ofleAlil® b@(fdniér Hd¥aged
to and benefit of U.S. Provisional l'ication
thereby goatggsher discasest fisshe dTherticatadoishesr mpy they gg- ERvHES o lhc body of the
subject. ng{: ept%g)r S'ngg)b %%E&gl(}ltl %SG\F%SE@Q%@%&WGJ m‘b@eé'rﬁpéﬁsceptor
contalmﬂgmmt yelts@arrz0 @y blpbescant or Boedplasmt wapbe wlnar@h?d |€slra00rp0rcally

from thc‘Gothcr B/looJ] {%)nlr] neﬁqts %?d Q‘Y}:‘Ng(iedf l%raq ngro rlourE) t Qus rE\eBY nagl\ ‘ate the

target. JFollcntmRes;aﬁnmhtrAgrceemmpod\dmts xampbe mbdnemEd wnh the other blood
ncor por ation ef er e .of terlal subm t a
compontESEPRNELLET R RSl BOES 0TSl e LEaPs By v
mtroducl:@%ﬁ@lz‘lt%tcd Neduc appb eakirg el tisbasie blupide Gﬂlheﬁulﬁ@l’aﬂneﬂy or body
0002] Conventjonal treatnments for diseases,

Art:
part. *%rse\awal@ BXERST QORI e LISTTRMDRY HYGEHFeAR ggeeptors in FBiood
circulatifl, SRASRS of IRCILLEE dribeab NBpbsird RtanakRrdynvastae Fﬂnﬁcl”ﬁ%lher
be attended by harnful side effects e g . toxicity
emboditiena) JURFPIOEY Y bR cantited da gesSHAT SRl mpSbORgh Pbﬁbfhedﬂsod blood
serum oPbIbENpITEK] Gyd Ofhe RedsE BN TR FRWeSRp&Ed (RS @1@%v%$r@e 50 as to
only nodest success. For exanple, conventional
destroy eripetinglp ths trgeted epls@rionmycthmiaubiebleed ahg subpict phedy- by
at er.apy [ v
B AR PaPRL o JETRURETAREy W ARES)EARD ARl may
include gafabdity ta beat thehigbirgpopastiuss @hd/alshedi sforq;mpeiﬂvem crdpre efficacy
while mmelgn/?;?%ﬁcagmr %Bngva%mggg toefsJ l'e()(l:l%'l ng boasvgsuleegﬂddn?% gb?lm to reduce
chenot herapy are arduous and arc not conpletely
ef fective agai nst recurrence Therefore techni ques that
are less invasive and trapgmtic to the patient and are
effective only at targeted sites such as di seased
ti ssue pathogens or other undesirable matter in the
body are desirable. G Brief summary of the invention
[ 0003J Enbodi nents of the invention described herein
arc directed to a therapeutic conposition including a
plurallty of untargctcd nagnetlc nanopartlclcs haV|ng

. o r A NN



In certain enbodi nents the core may be nmagnetite and
the coating may be dextran, and the coating conprises
w@rooBesErs t wo | ayers of dextran in particul ar PCT/US2008/051646

enbodi nents. [0006] The plurality of unlargctcd g

magneti ¢ nanoparticles may have a saturation nagnetlsm

of from about 10 kA-nr/g to about 100 KA-n2/g in sone

enbodi ments, and in other enbodinents the plurality of

unt ar get ed magneti c nanoparticles have a specific
ewoswb@értgq ibedy tatke emaR) figm theopnceyosrurde00 IWegnbodinmpsuwhere the
suscepfj(#soge Wt%ci%ﬁ?nt@ﬁ&\?@?&oﬁgug @L&l%@?ﬂ gg;éé@%géd Qhe blood serum
or blocm*héamdb&ltw @afdcycd dwmeqht abdye sasar:mons meedayotiba cihmdef inbboduced into

not ne. R
the boﬁa,na&gfhl hcr cPu%e oﬁionﬁl Cslushcggo j:}e ‘Hfr8§‘5éﬁj 20 targel.,  Further, the
portionr 8f ﬂhexnb}eaehatals teiti nreSIGH @Rtrﬂﬁrpo&iall? c@fi be @Ebled akieMaBy, using a
reoL nd in so enbodi nents the &: 05|t|on may

t .
rumbef i drgpésbfic MsBeD TEN SHOPE TIPS (RFOLSeds o readisoeurs withou
mmoalh‘%tthé thatap@dicteBtects URBAdifiE e, coditial X QQ@f)bﬁee Q36| Abilck ¥fter the

usting agents, buffers. pH adjusting agents,
am“m%ﬁepaﬁfﬁwW@hIC|un1che|ate conplexes salts or

Q6 Naf di@Nsndr Qﬂb@&%ﬁnghﬁea{e ‘:s‘lﬁsffc1 91‘3'595%5 lafeli @ zg o8 need not

vari ous enbodi nents may as a l1qui

be retugged 1o gy sobisetnebrdy. dot etanmhc lbaths @Mcck;tor@ rand, theeasocsnddi tdrg,cts are
COHIaIIJCH 1,?[95‘&1 C’ WBQ{% ?FSWaSsuHE?ta&?"J%%é gL!SCOC%d)Ib Xndl t?nh 'tssotemlud mrwets may
be ecpzearbabﬂnmehd: 9lob¢henmnpcmmunoohe tmyd ncnthL udt@mhebodv nmnebodlmems
whe @W {¥ nts such. ags qﬁ | ] ors mav b
1ere e%‘t‘ﬁé’ SAPERT @ BHRRISS "P%&F‘é{t rf‘SP‘I‘Fe?Oé‘W“E\%; SCgRtors may be
passed wasagmenﬁ@aul@me @ﬁaféﬁﬁﬂ’efﬁarﬁ@ﬁﬁ&@torﬁmi thé Msb@ABRERLY from the

agent s, anesthetics, analgeS|cs sedati ves,
extract T, ol R4nes30 ISGARAAS| TS PPREHEGICAE SIS il returmed (0

the subREDOBUIYBNfauQRE. t he invention are directed to a nethod
for treating tunorigenic tissue by admnistering to a
;b%&lp{%ln{n Y64 aReiBer enbodinariy gk pxtragprperepkredtpent athg Uigsucofelegted for
heating 1'3%[)1’%8@“:5 b 6r MBSHeHoO{h Ebat, & j%lcf"ﬂSédvad@ln%raagdrbxm(Hrocedure
“unt argeted gnet’i c nanopartlc avin
The tisjugtcen eotairogpnneatddus thef bokdy ontatieulissdQa! mrt:?otaeétﬁdurutcst@c therapy.
In sullaaﬂgtha Bmht?ord gutthI %Lulcylsq C(?\%‘éi%boxn e ﬁodlxeorr bod\ p'm of one donor
exci pi e exposi ng the nto
suMemmamahBehm&dnnmmmﬂmguMaansmgumﬁﬁmhmz@hmpﬁl|ty of

get ed na article I n rticular. . .
B R SR B hodim By 60 sieolin s et Al et R discased tissue
describbd@R@panbnel lﬁ@ IBHﬂkyse@ aldge, @R in HheYiRGbh QRhaaskhesSfonh of {hefiby. For
about 200 n 0Eout 25 mm J0009J In various
examplg Risctp e ¢ e BTG ghRcrset NG PriRkip: uring. Sppfig treatments
includihgdd B noAdifxﬂxféHSlberréd'kghérﬁbvs‘%ﬂanéﬂm&‘ BRI $al NBYmI elapde surgery,
contactlng the tunorigenic tissue with the therapeutic
photod W@ FiapHif i)y Berepy usingbigogiss oramls semparan of therapies.
TR et&eera%oam/en& BE heqﬁcs@mhvenngn t@&o&@ﬁgéaﬁ vatdha@mn therapy
conposition directly to the tunorigenic tissue
may besyspd |n estpdpasiondviibnihermetticragy megyhddacisaldecd hyreiot Mglosberdm may
r 7
o ool M e B LRSI hRcORRRr AR O ol i
thereof'j Rﬂd:!ewlmrlan}atailserreﬁmtmloreadacaauomnhetrm asp!jzc; tredteant dfea:aqay and other
d:s»ase?EB%@alloRpﬁ)@%&%}Sornﬁmg%él%{ganJIQIU ha% g%ﬁ‘enrluxc lhta mjurgé/ or destroys
conbi nation thereof. [001 | J The energy of
enbodi nents may be, for exanple, as alternating
magnetic field (A VIF), nigerowave energy acoustic
energy and conbi nati ons thereof, and in particul ar
enbodi nents the energy may be an alternating magnetic
field (AMF). In such enbodi nents, the alternating
magnetic field may have a frequency range of from
about 80 kHz to about 800 kHz, and in other
enbodinents, t he alternatlng nagnetlc f|eId may have
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acconpanyi ng drawi ngs, in which: [0017] FIG 1 shows a
schematic of an alternating magnetic field solenoid
W@2®d039378 n vi vo nouse studies. [0018] FI G 2 RBEDWS2008/051646
transm ssion el ectron mcrographs for Sanple A (A)
and Sanple B (B.). [0019] FIG 3 shows SANS/ USANS dat a
for Sanple A in H20O (bl ack) and D20 (dark gray) and
Sanple Bin HO (nmediumgray) and D O (light gray).
Error bars indicate plus or m nus one standard
cells indba/frag bong tr{:@@iz@bﬁ ezt tigsushiowsdantagingytseiegensiia masopl. areking it
nnposs%?ﬁfol:(lh &r(.%ﬁ ()Zk]%glugu% allén gr%ég%ﬁloggél 1'(:%9{”0 a(zig?ll%g gJSt §§Fgrl c%lls and
normal lLlEl G:‘mmﬁctsdhows rﬁAN@/aUSMl&paﬁatlam‘sdwcsﬁad]ﬁthreuam pmpé’EDO%

[@8&%{ ]E{n%%: ICP@H? 1 %18 %Zi} Er)?z)io%réoufqm A ré}' g1'§ra]é g E')nl ag Ibg §ﬁ n%)cld (e) E%ﬁn% ing on

the amdun€of @1@8@'&%5) BANSs, datboagaitla tys Sar bd e t@d@Lroy amiceadedly on the

far B i 00% (black). 50% H20 ( ht
sofuce gy ) o030 RSPV G T Tou% PO RGP gy v for
deeper QB R sbnfihiGthe/tadoNSud1yst eresi s | oops at 295 K

normal i zed to the nass of iron oxide for Sanp

(W1 8kIncprecrrBydimen odathp|ieveetiqyreaiFraa |b8’t‘1‘@Ifé§‘)°‘h°"F‘ﬁé is used in
combmaln&aﬁ\éﬂ}égﬁgl‘ﬁﬁ%@thg §§1€H§3d9515g§§c§ hlbﬁxeng lgggégf%r%%dirh@hsd nkhines
toibu$@®24km8@@bme\¢MEspmgienbatgwpoymundhsaawﬁrﬂéﬂh@@S}am@wnh
retcrrecpto iy I\Pma’l b am | dlolf rzpey “ﬂ}de&% 1910191 %Bchdlgh Sfro'np%%%tuls%g world

IS no mted e 0CEesSEs,
and sp@@ﬂpbﬁzldﬁligonsuscmlfom‘e’bhmm m@semadmsomtb hbﬂnaisbcbdveaeasrmyx some

vary. It is also o be understopd th g
embodlagegé mgrr{)q{gera@'sar}c{ &diogl}?rz}pg rp%tfj cf) hrga)p [5'8%(? sxg}ulitaneouslv thd an
AMF s@@&E abinhde A8eR@dté belmarfoNa i beard o aimOobumhsselv the beam

only, and is not intended to linmt the _scope ﬂ&
may b"p‘i"%@ﬁtthﬁolﬁ%?ﬂ PRFRINGHPCAC Biticnt Rt $reted: 6?1@90189 rppediment, 2
large d@s@Qﬁth‘%ﬁmﬂa@laﬁgn a9 QR liredicdMSthe BR RS rfkatclatimaSardS@tounding

herein and in the appended clainms the singular forms .|
“%ucduaﬁﬂuﬁanvfahﬂH“FNEW”mH%V@é@U@1@ﬂakaeference unl ess
ﬁ)(pﬁ ALGRk ?}lsqﬂé l%fl wl&%cﬁn%zw %HBS&A%@%esH{HeQ%ﬁox@e& Nee of x-
se al’l” technical and scientific ternms used
rays. G?mrea mxdsawaeprtohecega‘,pmtmamlmgsca@lmdmm (suginde rastivgm dirantum,
o ol B8y FERLPRY o3 bbbl B0, o LERMBRUAIN g i
ratc andnen‘hei; Bnce@ninDide Usetofl gantrieraps asdt bther partidlesst X ngysafd gamma rays
i.ments of the pres i nvention, the preferred
general ‘%SH§SQP% ﬁ%ﬁpﬂégg @B Al publications and
[0Bfi 86 |eRE®Bern@RbddOREH 1]‘11@5@& nhéiru§c bﬂ@@lﬁlﬁﬁrﬁiaﬁdrdaMIlon therapy in

reference. Nothing herein is be constr
combingan 8o RiCERRIETEMe 3y EnERS RbSAHBES oHEH ife pigapy is used in
comblnamneaﬁﬁ CheStafddtedi tB&G BBy PYethoidE tdu;@lo@cfd RIrEIRN DuMheHaitRI beam
026J Ls used herein the term"about" means plus or
therapynfqau@owog/&@rmqnﬁe PRtiFISY BTt URariéle peselerinTh E1aY i tuped to treat
localwé@ﬂaﬁ&ré tsdnf RGNS (H@Lﬁr@ns yb% &hg rh@avyﬁ@%‘?hcﬂ%n@@@&r&\nlhan x-
he range of 45% 55% tional
rays orm@mmnrayﬂ glongrthe fath thak@efketthronﬁahssvhahuqQ@éﬂs&md@mgeyo the
e e, tane I,
cells lh‘éj ?o%lﬂcgu?hlﬂx ﬁ’g%% ﬁz[d?an%\{?s Jteg 6%fl‘f‘fgtt§(|§: g>nr5§| ?T{ichl lﬁnéggé/r}cpr{g tgﬁﬁ%fgg (high
LrDrMhame the event occurs and instances where it does
not. [0028] ".Adm nistering" when used in conjunction
with a therapeutic neans to adm nister a therapeutic
directly into or onto a target tissue or to adm nister
a therapeutic to a patient whereby the therapeutic
positively inpacts the tisgpue to which it is targeted.
"Adm ni stering” a conposition may be acconplished by
inj ection infusion, or by either nethod in
conbi nation with other known techni ques. Such
conbi nation techni ques include healing, radiation and
ul trasound. J0029J The term "target", as used herein,
refers to the naterlal ~for which deactivation rupture,
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kHz to about 800 kHz. The AMF nmay al so be added to a
static magnetic field, such that only the AMF

w@ovpos|amt of the resulting nmagnetic field vecP@r/US2008/051646
changes direction. It will be appreciated that an
alternating magnetic field nay be acconpani ed by an
alternating electric field and nay be el ectromagnetic
in nature. [0037] Ihe term'energy source", as used
herein, refers to a device that is capable of

H P Telni soff cebesregipodimealst welieiion May betighveand-lo eagegy cells through
mdloachh;ef @M% p‘l-:acécfJ g,rw@ PUEPBR & Qtno?cbtrl ﬁ Ecg @avltv and in another
pot en radi oactive source Int rapeU|c
embodipR0OGE Lh?t’hevemgmm 1'1‘1ted1gt yadgykgdr@y s usean |@eb§n1ﬁe)mewnh the targeted
lhemlotrhgxag%%%e‘ihod%] talsf IQetrex t'{l’ﬁs is éxteg%e ra?ynlgrgg]{ %éloﬁ]%y g and is
commoaryd ugdf fdrp f@n exampkaf lﬁraﬂwdkelpy{ G)Ga@t]naThendmﬁdnerzaﬂymmayawtarv
romse ai a treatnent, for cancer and

'“‘“‘d““lﬂ’i“sb”ﬁ BT a2 P NFIRBY c e 8 VT s t Bl UFRBEY: Né r"bcg‘i“?“ dose is

concenledt¥PinGahla)l afcdl ek §1RH efnBo@meh BRI Afal AXTudk a@RAARI 1 heats
heat - shock response in cells (cl assical hypertherm a),”

during theaMMAGreaEERaIbY ERCHTYT OT AVEerliedeainenpiobRlefqes 410t heat under
AMF e%lﬂges%cmgﬂaﬁctéé%nﬁgl hass, %?9%5@11&:@%@51%%5@3 from
about’ 40 C 1o about 46 OC can cause |rreversible .
g elntso !l dnstbersmepodhdng radiplablpd attithgicsevhieh when injected into a
: 19 L r
subject gggﬁw ds%c &g%g:é\ﬂhé/el eva?!@a%ﬁlﬂ sgrotg ghet %ﬂgtﬁﬁ L Hd?x%orgﬁlfc Se used to
dehver betewetradaboudiretOy @Che coarabosutc 146<>rﬁﬂnatmndms‘ea®ntdttlnemuécrdp\
_m royvi de p C ect
i somg B P B Ee i b R i BONb s chse R aaigpgely from
susceptovQ) 4l in ot €. radie RNt mn@sd\gmaatbe mdxhhadnué& sigfultamepudde with
effective for the treatnent of ca da%% ot her

susceplefiss d SEE BNETE A d7a8gOnenraf RSP IORE i M8abPRFFRIY- and the

susceptb@2RBR & Aud] QRN s&%@r of -the-art systems that enploy
m crowave or radio requenc%é RF) hypertherm a, such

HO10H Nl g o4 saslipisatarsy swiphle dorsuse AﬂA@)mcla@% BHire pey limited to,

molybdt:xlrm? 9@”%0%{%& 9‘51{?9'09%&11119%& 'LQ)@&I?%O d%@?pe? %@rﬁ,e%ysprosmm 165,
unor s techniques are limted he _

vrtcrbmhei@r ogéineil 23,emdof- ltoﬂssrubehéef r iromd>9c @h@hpbmuwii petagshn-42,

rhemum 1§]St g{%frllngn}} %hllnyldv.%ggtfe N dlll]§l§li'llﬁ eg—,hg;e?e%uu,%]ag? S'S?]Ituglr S mgntlum
89\mmm$$heemmnﬁ7gnmamﬂ90ant under - dosage in desired areas
| ower, t han expecte hera t|c

FRF TG S RRiPE EPRIftDy = HPGEPEF abaienER the' Soed in

combini@at willo $Bersl@hdraB eGhdriotRerggsis rigd tredi@antvait disea@bequ&h @s cancer,

recj.sion. The Iatter gwecludes t he devel opnent

with drB“ses 9T BPTVEPSI ST riaBea" JIEBYHEEPE QRIRP (RIS ¢ o jupper of
differen® NHMsE of QREMEUGIDEL rélaijedpli&% CloatditipRtdhembihBRPEf | 1S various
following treatnent. Al of these factors make
embodiggnts cghepathg@ay iy l?;f a@b‘ééiefqdc‘“raé‘gjl‘tj?i‘}sk%“f%“‘s‘t)é fart, such as, for
e\alnpl§m§];a%9}§)u¥le v, Ghiblal Vol it the[nggf"éo]mn\(@r{)' ﬂh@m@&tﬂﬂgé Wtﬁjegfon into
he i nvenfion presented herein aré directed
a muscltu)n@rqwl(haemp@mwbcwmum inetinn ggdar ghe iksrr)ngnrgl@@hna“v (IL;
r c f
directly ln%sgg%rq&p% ea? rrlgii:}ﬁtﬂep&r agggﬂ' Clgg)o%g@%l? I'}gondéh §§§ ﬂ%) Csoplcally
(apphcahlen @nie thaysking ahdrthalibe. ed’umer gelY remsjancEor vereuspihemotharapeutic
TE erapeuti c comnpositions
agﬂmr%%ggggq?%gﬁﬂﬁate ”§§ﬁ35P é?% gutlc agent that may be
delivered to a subject and utilized in a treatnment In
ot her enbodi nents, the thernotherapeutic conpositions
of the invention may be fgornul ated as pharnaceutica
conpositions that nmay be delivered to a subject as a
drug. In still other enbodi nents the thernotherapeutic
conpositions nmay be admnistered to a subject in
conjunction with the nethods for using the
t her not hcrapeul i ¢ conpounds. | 0042| In general the
thernDtherapeutlc conpounds of enbodlnents |nclude a
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about 500" C. [0045J The susccptors of various

enbodi nents, generally include nagnetic nanoparticles
woerooagsmesyat es of nagneti c nanoparticlcs, and Pm/U82008/051646

particul ar enbodi nents the susceptors may be

singl e-magnetic domain particles. Any nmateri al capable

of sustaining a nagnetic field nay be used to prepare

t he magnetic nanoparticles of enbodi nents and any

si ngl e-magnetic domain particle known in the art may

19811} é%hﬁmOngraaew@eeﬁfe Brt maghe sshingmbodimpsisey thsrigvamtign may

| . o 8Oty | 1 ase-

stop thc'ncg:gnééglﬁ dff%g sfa% lﬁPQ\r}ngJ ercriPHl'(i: ? §/l adngﬂn F(ECOE.(% céamplchg phase
deendqnhd@omlenboudmnnwetabojssespclom Amavllamm lﬂj@rdggr dpapmbicin,

Fludara m% Sf‘llgégrpaa&Bn’Elgﬂgrtﬁllﬁgggr ﬁfi%ﬁm%&o | or! l) lee?,bxgl)é%%g)%urine,
MethotrEealF& PhAginisohe Peodataziat, aind "IGﬁogtubhenﬁgM emédemyen’t raderse include

. magnetic bI n other enbodi

vina a0 R Gt RGP RE1 VPR G tin. BEreTriy Pesdonpplo s uch 3

Ctoposid¥, aMwaommaxesamau&ﬁngm\a@w e4rfd PUAITRRKEIS miysml@edependem
used as magnetic susceptors. Cal cul ati ons base

agents igepdg melaem Bware%é\émagmcw%mpqt%émsmb‘?| P}We -gprgndent
agents nKER«QH&&deCAs%%Qﬁﬁée' &% @ridMldigMh clusters can be
fundanmental |y altered by the presence of nitrogen. )
180t ] donpos Fhcmetiwrapaytich drugerthdnmgn i esedned brabedimamgeof the
m\Lntlog%gycﬁgbsss(ﬁég{g?gﬂtcﬁdms Stea%}@r( F%QQ rﬁpx?'fﬂh{l%ne@%ﬁg h?itS nﬂ%}{ cell
1uncnoﬂ,mgtm<&ten cnuoargnt sc docaMvestdnes Mymcleairmmdﬁlercmamg:n etligtargen,

cyclophéﬁg%r hqspgtam{c{%eqlseos 8éléf38%rﬁg rgde L,Rﬁl\neréglt Idla %t&ge%s which are
distinguldhéchbyIthewd I Mgidtsol ubﬂlt‘bammdmcbycﬂl h&Qib)hty sppitlyadheaipSntaneously

magnet i z n of .the we fer ecrease
dewmpwcvﬂto tﬁe%%lﬁr At @&fﬁ%ﬁ%ww Eome é}aﬁ@ 5%4]' ccing isocyanate;
platinun$ h(zc%ts hOQ4OLisEMeRIH A MY, TeopREiAafd PeRbMlin dhd antlmetahohtcs are
enbodi ments of the invention include for exanp

structurdd @pplags EHVy oatugily eniing metabelygs Bwplyed ﬁhp@\i"c pxgg Rblf/—\ synthesis

that altc@%u%m%g'lopmgk%m?ltlﬁgot@f@ﬂ AAkle Mt&m Et%'ﬁ[x@g 985583%9 -antitumor
whi ch may have a specific absorption rate

activity (leAR)veéfceraboluted 3o yaveksubsipncgs. anshods Pants.ifenge aad becig@omay

also be E&%g/x g(%@‘?fo%m% gg{]zgrt gx\\/al agﬁﬁ‘ u{}:r omrﬁqlg%ﬁgsﬂacs)ﬁch aa@%leomvcm or

Blenoxa(lenlhrmgtlms @wudepﬂtvlllol@t\)ls vilatle ks _Btayoslrd;:vé’ Pal éleéPgsﬁd and others

o 200 AR B B BB P e

the inatilng (8B Ethésitde DAY Q& ttho BelDEyctd HCapppet Sin NGy phse; Vah«taeﬁikalmds
ased on the ga ticular target. Mre specifical

derived OEY epo(nh\énlg an, K64 f@e(@ﬂnpecafné)f%l&cht ﬁ}deumpog ccin analogs

which ﬁ@gi@ﬁtlddc OBt 8l @hinkse SHhaR&HAYirdee| @l h& at h8mimli@ah@linhibit
onposition, as is the total heat deljvered, nagnetic

IOPOISOIW?%‘¢W‘e’f%'ﬁ‘é8§|°ﬂqnéﬁ‘$0“r?é‘?seb>é DNthe@liea3ioni fferent tissue

1801 IBRABELhdYRBS apeltié rudRY aB81 FRGUISH 2 REGRYSE HRAGR e o, and

t ar get tyf given its conposition and | ocation wt
ﬂmhas%%@“%@ﬂvﬂ ﬁﬁeg egedyal thergeiesuseeatdrng and cool i ng

ﬁ@ﬂgf'lﬁ 'oﬁ§ anBQEm{%ﬁ\aHp 1 mgxfr{uldgo[})]elln‘&{i Wa(r Mje Nedtbined with

region that 1s poorly sup “and’ | ocat ed
chemothgjapéritie @ugseiraumemyac:hwsum M\Brey MegwcmnahaylbpélqurwiéBaS) can be

bound t% 2 g%‘J éepgrag‘éﬁ'fpefh‘?st éﬁ[ﬁoﬁ%ﬁ? Ll Fo?i&(‘o ﬂlezlyarﬁ?%nst&aahadk%ﬁ the

ocat et a maj or vesse
t he bIoodstrean1nay require different CUrle
tenperature materials as well. There fore susceptors

conposed of. for exanpl e-ymgnetite may contain other
el ements such as cobalt, iron, rare earth nmetals and
so on or conbinations of additional elenents. [0048]
I n sonme enbodi nents susceptors may be coated to
protect the susceptor fromthe environnent of the
tissue or to enhance or tune the properties o f
susceptor SU|tabIe naterlals for the coatlng may
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pl asm ds. viruses, phages, or virions, prions,
pol yam noaci ds, cationic |iposones, anphiphiles. and
wmoesspesomal |i pids or conbi nation thereof. PCI/U81968/051646
enbodi nents, the coating naterial nay be a conposite
or conbi nation of transfection agent with organic and
inorganic material and such conposites nay be tail ored
for a particular type of a diseased tissue and a
specific location within a subject. (0054] In certain
cell: 1>e1§%<§a¢rﬁ*éﬁt Fomghe chppohgampynd éc)dh? EMBURG FEBYISE Eom the MAB.
Chc.moﬁ:@n%) Ecgl’ beaﬁ\gr J?%Ctlt‘\ﬁ:ewpefn tfle egﬁtJI@QeH\QBQ B)alhcrmXBbel hese agents
I mportant to protect the core material tfrom chem ca
can be agintimstkred mdot o, duwpgorradier mtrewﬁlsrt:qpeeclnifm&vmlmoxu c effectss -
ﬁ%n ége[n d%&%%r'?}&?od'u%‘é it 1 grlmr ﬂf& g tgtt%f;tg%aa% o érirﬁan Q(E)r!?r%auon
with thmxatseiﬂattlwqﬂvelmera)@cmgmdahclom td\x/tmmﬁyle,rantlbagenemmtcare not attached

to chen%ﬂ%é@%cﬁ%%g%.ot%gggaﬁnal%%{1 %Bnﬁ%e{? SPSI ‘%g}efdl lggz 1f:>élnpthcrapeutic

agent hHICBALEMiNIAGERt ISi-h NEMAB n@Yindiddes ) dn@xihe aéshOkbe Wiagidst the
adm nistered to. formmghemte (7-Fe O) and
CmWUDé%%ﬁF%éPWQ”HéﬁﬁNNf%‘T@“ﬁ&‘C)) and as oxi dation

OEHY|SIn dkiNeandBENehbsdnef:, theBERBIHc B i ISEEP P agfRYs activated
decrease. In other enmbodi nents a protective coating

during ye A Mble exposie i érie relqfecdsiare dist opceriar €ng &l thenpglugipsdiegiing. The
drug oré%ﬂl Qantr %?&;bet &Fﬁgk(%%éﬁbﬂ% d/glﬂe rﬂalu?ne'd re)nV' Cﬁ“ aﬁlQIQ§l]$\]e embodiment,
the drug m&lgunies mnerponatednme drsastﬁwoamalllv@andqokewé whan (thet/kMF is applied.

seas
material, a6d maetuo\be agSOmapee Uﬁ&rfpuiatefddﬁtotoheort rhaﬁtolﬁ'&mtcoﬂfng la) ers.
ghgease may be suh% ?Ie for use in such eqﬁodl b
Tl eRhatil® eREOfiREPSpBETOCEPY 0 28T ¢ M‘ﬁra@ét &y be
adminigiI&d MBANRIARY apdn® thaC ¥R theSptithedbliRy bAG: BRI Weels mlhm the
i sotopes include, but are not limted to, iodinc-1 31,

tumor g GISEPK T0e NeFdPtlin dryg 20 reppk and killopibsiaptalmereagrer cells.  For

examplS ARk Wt droch! aﬁcléﬁl@h%ml?@ﬁ A n{;ge HRGH RS M PRBeast e uptake
radi oactive i sotope of some enbodi nEnts may be chosen
of cancep thgedpewtiss ang pimeaing dass abthef umer ab@umolczmaé/ rgsgltigp gntereater
efﬁcacyﬁOV%ﬁ IQ'oFkh& BQB%%EOCIJ)IQI Q[n'i‘lforde”Bo&lbﬁB&&% 1c£l§'eactive targeting
adioact I've 1 sot pe may deliver a su et ha ose
agents, Qd desct hacm@@as@yc)thmompomr@ls t(her motch‘dcsarlryt enc &isjues krabecome

more pﬁ,{% 5%03 esﬁ{eab\'e?\r dg\h enors e focsr ap lelhc tu n<|>rts|u%t QEA S abter the

Such coél Bg;r 81 Lpg “f IQ altoreolayczgs ayhackzl oy eéa) (3 ntlaéabc o'P%Xe same or different

e 'dose” I'eve Iatm on nay
physiol@@nindahé @dmtelabmughf b oessels aihd rcaldilma:(etthaxesup;slpttmpan,mcby In pre-

.. .controlling the incorporation radjpactive, is
cinical S it S0t o "EGRBBEPEHOR, 0% BaRkT RETTBRNeT TER S were
administdi@l &0¢ral Idiird Higdr t6 A thedapeudt tlehghenadl BT Oite GASRIcIBYr 1€ as a
achi eved via the use of a susceptor suspenS|on t hat

pre-treajrpgal fRfeBOsh exisIRY FABCIfIhgraR|FoaNd: iMpging i8ept SIS ARGy e effective
across rﬂ&lﬂpl@: acth QG hdsY ExaHpRS Y YER s [nQQ:@@1heTJB>ﬁ1n$é#c§§]¢)p£\Qﬂ§letotara
di i onal enpodlnents may i nclude one or
and On?@ﬁvo;ﬁ%geaﬁmulﬁ@m%ﬁutwa@ Bae thiugen. SatifogHak a15|~é Sn%I‘é"lu“d with
the mrJenatmsm%m%%@&sﬂ@ralab qb ARSRERhd BIbod! ARS 28 Heh@MKE Aptake of
subatom c particles, such as, neutrons or protons, and
susceplgro Al th¢ gpor gellsat i on, for exanple, x-rays. The nuclei of
t hese i sotopes absorb radiation or a subatomc
particle causing the nucleus to beconme unstabl e and
emt radiation as it decays. For exanple, boron- 10 is
known to emt radiation upon capturing a neutron.
O her isotopes possessing3pi gh neutron absorption
cross sections include I anthani des, such as, for
exanpl e, samarium 149, gadolinium 157, and
gadol i ni um 155. In particul ar enbodi nents samari um may
be used because it is nagnetic, and its incorporation
into the nmagnetic nanoparticle may enhance the
nagnetlc propertles of the nanopartlcle |0057| In
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to about 750 nm and in still other enbodinents, the
susceptor particle size may be fromabout 5 - -nmto
wW@R@ensB® nm | n certain enbodi nents the suscREL/URR08/051646

may have a particle size of fromabout 10 nmto about

250 nm J0059J Wthout wi shing to be bound by theory,

decreasing grain size may increase the fraction of

atons in a particle that are exposed to the surface of

the particle and/or interface regi ons which may

hoﬂklrgia{géowaé"@%*mem g dngntey iigpethsrgy |’Fﬁ>e\?ff grigbined with
open of! BGIHAR %\%M@%Wc?y %frf@ﬁﬁ 5019& FEVERGRAT I€hniques.  In such

properti'es of particle. The intrinsic magnetic
embodiperip dlpet §ussspof czm m:dtegtpqi afith theysM I glyringbaoagredansor the intervention.
. i r ] nj o) ) ot
e AR GRELL 280 Thag 8 BP0 S O ok B RS R ey P et
materialFon ﬁxxhnmxlteeacd:shelltsotga:lal tolssat moydy fmmenqymgxwtxic nmeatg@desuch as

plastc, $bpilied o G B PR B e S AT i OB O enerey source

may be m?&gfd:ﬂtnesﬁtatthd?stelslhapﬁloahdtcsﬁﬂ’cﬁﬁs pAB3Nt bACBNBoved in and out of the
|nportant as the size of the particle is

ncre |y
A\“‘“FéﬁdEgﬁ %Hmﬁ%yo%%ﬁﬁ?%E”%FPﬂ‘nagnetocrystalllne :
@0i B9 HoP RYarhfle digt sk BB dinl e, taﬁt(ﬁléanaxﬁhys Bt LERYaBN %Féﬂyre@fto be
a singl e-nagnetic domain particle, In various
lified toppigids H@nﬁ%‘emeﬁnmc‘é@leamc@éﬂuéby’ hagnasemicrlidh ard physiologically
eased find 816 r d
alldched l@gliilc [Zo?ig ssula%ej%{eogst! xgm { §e Z f&gﬁrﬁtgtttrén (lg §Irr§ S%Ehﬁcdr% %Wnadlatc
with the(ANF)extrenochordails, T hmlrtamdmmmlss thet seplavedinghte psqm@bbpd:\ Such
a lcchm?ﬁ%&rﬁ) 8\? férig] ap&ac‘ Se ectmtﬁec{fl Cr %éﬁdtop%gt ) taﬁ%k ed oryan while
other pasts B lie-trdg art mm;@b@émlonhc AME. B @ibothgt eﬂmitgmatu mcmamwmrp} can

particl t he behavi or of t netj c noment
be acm B GHcEs AL TP PRGBS BTGP gt SASAGY: B cHgery o other
imervcnna@m&tcmqlg:r 3t dhy cOh®indaéd @bker m may refer to a vector

defini ng. m nltude and direction of ma etlz tion of
POAEOdy A pOcHRIARAGMStS MherBBFRRY 118 PF FRMPIaFR,1¥HB RRRparTOW
and/or &ERNRAT BhtbRnta84. €T RabndTREBSdiment behih iRkRion, (BEHOIRApY is
orientation of the magnetic noment with respect to a
admlnlsm@dsp@qm lmeduauag,sObfaﬂ@rhéomgﬁgp}vcornaﬁﬁpa?lt itggpgplantaiion, or any
combmzﬁgg tl‘felg] nGPh¥r Qﬁbo@iuﬂ&x“? qHQerﬁxferai;g @a@w 0 RI%XdQQ fhi@¥lanted
yS|c envi r onnent d present
bone mfn@())@lq} von ecBpegdoiporedlly] priethe pcmbghmaabn ofBae MArTow contains
lmmalurﬁycg errcécsr{cgq? o%gtemocc\;ﬂe&dpgrro%l)tlé(%d)??og Laeﬂeg erﬁtghe%lls Atk Round in
the bond’ﬂﬂ@rﬁmt ita §dned der( AdFS)refearyd h)&lsqbeltl}ﬁfeml beddRyent dedls bwcfms)e:an be
found i Epeégles ﬁnthi t he ggrtlgle O th eég thg
ound inhs EEIT e iSPie0S S SEB O MBeV ) e PTG g me

white b&iaartg% fed K6dEBEIRT ioBplddlets heBsRIMAErD® tRRPBAtatidA (BMT) and

. Thus, the stabilit res ect to tine
penpher?lng]p%cbgtgmvﬁ lHrqnﬁg? %{Qnr@bgg%gé@ B egpqes r%s}o&rﬁ: ﬁl)ém cells that
have be¥®ldbiiRycd/by High EEcE @MRhaRoth@aplehhd® AdRhak Ql%trﬁfvl §hdeCwithout

relaxatlontlrreto an intrinsic pro%erty of th

healthy Baijer marresv. (i RaHe!s's Ropgerabledgun#edthe dloodpisHs alﬁ%dééslo carry
oxygen, [dbfAd H@i AP Fe®on S PrAkhWicedine sidie cglsrlﬁﬁtl{a%"b&fn d&ikded by
sone begi nning value after it "has been forci
treatmeni @ggrreppged @sipy B b yidiS@ht | y strong magneti c f| el d.
Therefore, TO nmay depend on various parameters, such
as conposition,volunme, and shape, of the particle, as
well as symmetries within the grain and rel axation
pat hways available to m | 0062) Lnisotropy energy, or
potential hysteretic |oss34-in a single-magnetic domain
grain is proportional in first approximtion to the
vol une of the grain. Thus, for l|arge singlemagnetic
domai n grains the anisotropy energy may be so high
that the energy barrier for nagnetization reversa
cannot be overcone by thernal energles for any
tamaaunebaowtheWMenal SCW|etamaaune A
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domain particles the relaxation tinme may be greater
than 10 seconds. Hence the nmagnetic nonent may appear
whb@sked7dbecause the ani sotropy energy presentBCEOS2008/051646

i nsurnount abl e barrier to spontaneous rotations of the

magnetic spin systemfor all tenperatures up to the

material Curie (or Necl) tenperature which is defined

as the tenperature at which a transition from

ferromagneti c to paramagnetic slate occurs,ﬁ£0066 Ls '

tIH 2§ by odfer ampedimprts. dhemetherapie ayibe l§pmbinpd with photodynamic
therapy (PO £~ MRGRELT GaslPTRI N QelARS h@%p@@éﬁﬁ{&&@%i@)@%r B%°s) that

Bel ow a certain characteristic grain Size, the
concengipicsottvopytisner gV hamyrskgohwitb dighaetin eppropriate waeskersth, PS’s

orb TR bR O, aNY, yal ue. of above zero. Because the .
oo I o e B e Y S e PR G s g0 o

reactivaboygen Zgees (ROSBE svHidt inpureseidizeaanb @amb g vitab components of nearby

neti zati.on reversal inplying.that the enerqy. :

mor {357 T P Pia TP BHD PEJATUSTRAP Ba B EGRe: during or
followrhR @ DtTodndlacie@ddiedither iBORHeo@ly siRpPaEi fEdn® of@ihoticR&ME in other

fore thermally fluctuate about the crystalline axis, |
embodgnanis; FHSCEROR BWY rbe Aoded A NBRAISEN R fBER al OTaF ¥ hgin one
embodAnchRisMicS %88 B WihbNdghichiRE Bl A8 SmBRARALI GindQMBLRetic core may be

particles to spontaneously rotate, or spin, while
producecpreh hPRY dmegmey be asedyo een ghasel nanoperhelep ail base Isesceibris snay: then

R T ferred as .S aram Ll sm.b e

o moief ATRSIAY S ELE 54 48, RueHBELEARAPSALPEEASP o e
targeledrteandtbhdrapy aynidmsuodimbar désirgy the nargaetid lecad ohial sosqeatotd odyealso be
... may .pe.said.ta ess an intrinsical.ly ynstable o
imacia X 85 a0 o RRAE Sl Nl dp sSmemcaER Fen e liafynamic
therapyEXp @®mbghadors UieY flkhasBenet infaygbaiuded Qldid exXterddalbination with
h gnetic field will cause the magnetic nmonent to align
chemotherdpy, SWigFy O PP8n of the magnetic fiel d vector with no

¢EM DT ke ferdp@ls €38 EcofbiRaehey piedNIERri bOE hERBARIve Ceah 1 1] Ehrther

_1s renoved fromthe grain the spontaneous fluctuations_

combingd ip Y ofqneineasion iy e suigiihden Senprrispt i qpbodipingy ¢f the
inventiglest ! i LWIRQS , inC :
vent P2 RO R o APt MIRICER ) LR A PO M0 Cor more
therapigsnt Thienigige g [ hermafherapansima gamt-jigedgraslilesi is . comtperatbomah another
therapyvn% ytr%h&roto 4 cﬁ!: Sgl-:alsé(s on the order of about 10 9

seconds. and the magnéti ¢ nonent of an intrinsically

$afg@3)pas amaginebive, nist @rasalt ingerviob| w6 cipticatle ad | thermotherapeutic

experi ment al tenperatures d for, all tines |onger,..
compoi" R deiis, SESr 1 T4 Py BRSO Of 1T JbRE PHidne sueh
compoditienss elTax airésem iriveRiomayhdoakl def ibaednkilertt @ MpRital W ehe piticular

the netic reversal may appear blocked if th .
cmbodifpsis, (FITHIRE AP IR 14 "RGT TIBHL PiaHI RO By ERYBATSHpEEts of the
inventidredsaXial is@rbut inBe atladdhddtlSme a9 ariods g dMedagbhsabquiNdidnt processés, as

exhi bit behavior simlar to a stable single domain and
well asvﬂumerchéﬁgpgtxrés Hégplchfthepprggc@alqmmm 'R%Fbwl?mlcﬁblﬁe‘?"‘iuobf readily
apparert i@thosSskaArih e dr@NwHiflehe BALAR iREehSdd § dirBl@X @bdnIByiew of the

time, Such a material may be defined as bl ocked and
prescnla‘mggﬁcémq. yﬂg:tcg!,yp@argilmg]dgd toreaersucinaedific#ene and devices.

condi tions. [0069] Conggnspdpes if the nmeasurenent of

the AMF period exceeds the characteristic relaxation

[00T®4]0A VhA&y OF @hdlyy UDREGELRY h&Yc BRRALAMA! Y physically characterize

super par amagneti ¢’ behavior will be o served.” Because
the Susqch‘éf%géﬁ“@é‘i #8tic relaxation time in this instance is

much shorter than the tinme of neasurenent, or AWM

period, magnetization rcorientation and reversa

occurs randomy with no apparent inpedance due to

ani sotropy energy barriers. Hence, there may be no

rel ease of heat. [0070] Tenperature is also critically

i nportant to distinguishing apparently stable

si ngl e-magneti c domai n or bl ocked behavi or from

apparently superparanmagnetic, or unbl ocked, behavi or.

Thus, by anal ogy, the characteristic relaxation tine
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may possess a nean volunme for which the value of EB is

| ower than that required to block ni. This collection
woreaesagpear super paramagneti ¢ and woul d not bePEKRPEDEOS1646

to exhibit hysteresis in an AVF. |0073] Interparticle

interaction is another factor that is necessary to

fully describe the hysteresis behavior in a collection

of single-magnetic domain particles. Magnetic forces

are, by definition |ong -ranae forces. That is, the
WA Aotalytigel) ttleitr@emﬁreganex(e d) map uprsylordttarmanchp dergay yor the
nanoparBblcSarfBANELIGe BAL ISR aistbiRioR 151 hd .?&44@& R Bl more than,
one single-magnetic partic
{90 A thoes ngre!amtlen Sphawscmhe (B@m wds ltShcetmﬁfgﬂemnecan average size
and slzep({lsgxplfuuon of the entlr%c el spgl sLEugllill?eL par_t i cle because an
cont ri'but’i on e ani sotropy energy nmay
[rOemJ?I] tTheE hesreiedie loops Lvenetmeaeureab nith iakMPMSrS(yﬂ I Megmt@heter from
le with others, t hese
Quanu gy By T b tue i i RtEe! BoBbfTRREI eI wing o Kel-
F hquldtcﬁﬁdillceﬁﬁl’tlcblﬁbﬁu mlaswdrecrwhag acted thetcbBoi@f anldhBe Sélak@ge was
of the individual non-interacting partlcles resultlng
from £3;%% Mf/rasp&1%8R0eY) i ncreased Eg and a nonhonogeneous
1Bb DB I 176hsRE QA Fecr bR WHcAs &R [ BEYH Qs 9&1&&9@ 8hLGEOL JEM3010

nanoparticles or superparamagnetic particles may
TEM atappeey. bhoekledls verddiayeshio d Kol by tvolystaad elmnsdr(mde pnto a carbon
coMuiﬁﬂ@rPQE ate condi ti ons. However, because the bl ocking
essS 1S non- honogeneous, the observed hysteresis
[lﬁém\}'lT(hle Srreaj Abfgla:z‘@mnodébatwlnyg Wﬁ)rcxphanemh‘aereaﬁncmcled at the
L .Sin rticlehavin ol une )
NG-3 e yiuf b FOST HE) PR KRN MCLTE Aewsgin ofith 2
wavden@ﬁh ¢fafd Aedaasy@t tolRtics UpLiPAISIABGRLL Mtharwasiint@ingl detector
gl e-magneti c domai n because it is neither under al

at three é‘&ﬁd‘?"ﬁ SYpe- to_[%ecjf(}r HIINCCE R EE 1R phandhg Eﬁ’?”‘of){ sgattering vectors Q
from 3x¢@F {o&xt OOROFTHIRANRL W&re RFRQRAIDI 66 8ckbRGh HbAGnThPB! &Il and
and super paramagnetic or purely superparamagnetic
for distogiigngliethhrdgia@es. ¢ donmi n particles may be difficult and
e & aRls, [U1§a-RY AN TRASHIIR W Se performed
TR ol SAERIS 0L 1, TR ESBUIRABN S s
using thpr@é’éljh@memegtrmayolﬁée q,rm@gﬂncﬁlwmcvéalé\}cmemhc samples were run for 8
hours ea(l:c% CLuPrE 'yavcl V\ﬁ\(/)? 1§ 6%81?0%1%9 énq 36&1[1% bte!ﬂg run was
et IC prop er CO [ 'ectT on
subtraclﬂagmetailahenm:Dpad the&kxb@ac&iddﬂa@gg@@gﬁﬂeo al’agﬂemw:scalc by use of the

rtlcles b aggr eqgat e n.
straight gm)usgg F%rﬁyulgrﬁét}%yqtﬁerhg(\«gg g\f"eé’ XY Pr%lgﬂt 1gﬁFé§€?r}/8wl planc) range
correspa@A€ @ yrobimy 1&ikpen sdatesUsesl 500 16led,00® ninheA®dnhe SANS and USANS
characteristic relaxation tine ang mea behavi.or 8
measurefeRls Ay @adq Ao teéngﬁéttrf:]a{x N GEFO eld Ee)@g} gsdn H>0 were held
in 1 mnt mecﬁﬁhﬂf:@ls vXileShP 84rh BN D, GEREHRE ArEmnPRiWeRArZ ¢Als. A
K and 380 K. exposure to an AMF with a frequency in
serics of qﬁ)@cqngﬁ@@sdpotfsh@m S0 19t SPASFORYgErtPNaLNEE Ao gsgdHp order to help
constraln"f%' &gan?e'iml; 'erLfﬁeehin'ﬂgt Recdrange n%def (VQ%QGQWW ?‘hckd%'JnAtIIOSA\JS
about Am and in particular enbodi nents, from
and US%%mduvucmhmf tsoveh oerfornQs ukng mcrantiae Kv@ﬁ@fﬂ%@ffeitlﬁé] SAR
TP SR (BRI RABARAR) BRRSRAL et I W dose of
ﬂwrwnmmdwhsduatn@dﬁg1enwaghémh@ndomanmy@@qﬁﬂdKéQﬂamdoﬁmcwrumkr
varying gglgraﬁ]%ghgﬁézg ggr g‘é{a}l;t%gg? ngl Orga-\k]{]gfh?%tr“l'cg% gazcrué %c{ {rom the rate of
super par amagneti c partlcles may, generally, generate
| ess than 10 Wg per particle under the specified
condi tions. By conparison3s-an ensenbl e of
non-interacting intrinsically superparamagnetic
nanoparticles may generate exactly O Wg particles by
definition. Conversely individual apparently bl ocked
suscepl ors may generate between 10 Wg to 150 Wg per
particle. Further an aggregate of intrinsically
blocked, or stable S|ngle nagnetlc donaln partlcles
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about 25 mm Such particles may act as | oose
aggregates or clusters of individual particles that do
wmoaosospsss cal |y interact. | 0079] The nmagni t udeP@f/US1968/051646
i nteraction radius of various magnetic susceptors
enbodi ed by the invention may be altered by various
nmet hods known in the art. In sone enbodi nents, the
i nteraction radius may be decreased by proving at
| east two or nore |ayers of a coating material to the
temper@imeerisofm@sm@ methecwalersekgnt be padple saspenpbe wak hegee by the AMF
fe t, . :
sencraSEROEHTBINY OV P PUHeRi LT b il TopRRe P B ShqffleRr, coil
and wascucl‘ihd\mhtes Merel rsmmlidud mramnaomemt able range to all ow
|l ection o articles t chi eve . .
100 AT05 e Piaunhhis® st e By Ty NP BARIE ey conginge e
amplit@k lﬁzfgﬁclpﬁﬁMﬁﬁtd g 10¢m Wii@d BgHdCA! the o@tridi s 8rdndliBernal diameter
described above may induce a simlar effect on the o
inducripn e} G- I P 8Te POUBET 1PrYastng Forghip o b O B edisting
amplitRIe3h& duRas:t bFé\%sxﬂ@y lf)@fim@va@t\\)é@rlb()°/(’3f(al‘3@ast M}gmd the frequency
materjal that allows the magnetic nanoparticles to
was fixgsl g biG kidsm| Thecdurgtonpdisangssie, wasdpmigeddapgP eninpigs, gnavhen the rectal
ol n, Coat I
e e o T E b e SRAR Bl R ro the
central woryiloy Oﬁtincrmhbxy ozausemithee poated up)amliuodqe‘sr:rct mmlep@lﬁlvon@rdud

wthout. wi shing to be t heory, .
using 02N nq;ne an%ertncrglbﬁzr 1{: Y\élb)PC{athc 85&&5{511181116 )fllecsl’l arrr%lné/t I}Ft sensitive and

were plhchtd g g teeraer of olat thmgr, hetediatelytadjaton m t\hbumlml Slhdi n‘uhatees;m.

col | ective behavi or etic nanoparticle

cores. [0081 1 Nhgnetlgkésgﬂggpors achieving a

l.Lec: \gneti c, st al so exhihit .

oo S FEPR s TP dghrats herb & SR afpimgerie

cores do@tedl heitts ds:ae@t @F forinh@ishtls agdi aateg 4 hl&fhcﬁd]elcﬁLFﬁ’iﬂfb(I hg were
conbi ne nd|V|d susccplors or an a

synthesiged gring ﬂ BhpEEsEYTE F%@O%ﬂwyg* gepgrdingie P}ségre/%%b I@%&Hﬂw“bw in
U.S. Pdtéht $PpBcRBR Y. 808/627134 P! Yhahild YaniflesBEMBHirfally identical in their

susceptors acting in a collective magnetic state may
cores. Hlonrwjethadesiar sbe!l fay %fmagﬁ%a%@plet/hawl%aawlcm\%bwcr while

SamplelgfhgluWQa (Q)rublc'd@\tmnh‘?\ré from about 175 Wg to about
Wg based on the iron content. In still other

&%é‘bll AERDseldadrredeiR afgy2 0ty whickis dighthy E50banthgt strbdll; iron

oxide a{T?YS gﬁple (Hd 9@1}6 G%Lr%tx%bfazl%qsﬁgl f{)lothg &R ar%c erl% PCS yiclded
t1c susceptors reover I ncre I BAR

a largemmeeahmbm/é]smhymbeofa%ﬁ 513t3@d4 bmse"k":lm;)nuﬂntmr 1nu1}n13bmrnco‘f~hcthcr it is

determif r%ladE]@;lf)J onrI l%,}'h\\/(le%x?ngt%ql ] O\IV%\% éh (ﬁ %F%ﬁnl &Sl”ﬂ‘ﬁ‘f %&éitr%ddfnamlc

radius bEB@NEHdnCa SMB@@!BBOEIS splicGe adRingithiloagte thet b cARdIEYs bidcludes an
._amplified ared taq enbodi ments in which a

““mm%aﬁkT@FEE%?ng? ‘ﬁﬂ”ﬁhwgtﬁﬁp H”Hﬁ3ﬁ8t|c suscept or s
amsadmdehsdnen&edh ofgsim iNRaioNeHI€ Asefle ROV MhIBRIdeL ik used.

magneti c susceptors may be concentration dependent.
The A%@%@flswgrﬁﬁ tithies e MgmegesH ETG otiriBrtishoy Resgre diameigr of ~50 nm.

The dex8@hUARE HknBRAARI BEUSEmER& RERLKETER SRY) mta dried sample and
contribute to the enhanced heating ability o

(i) it isbfGiaet jocsepaale b aspayplovnidpitanripne Bielagrphpes ﬁﬁbﬁbf'hﬂtcoa“"" the

TEM gf®Ba%isQkcitfidn | eﬂcrg)?r CRUS SRRGHRR kR 'h?g 1%&@5”@%;19{& s presence

magneti sm nmay b rom about 10 KA-m t o about

of a dark Angrapthg ed geied thyj ipan axfidetdoes imdleprnSsiminde B EW@plt By S\’hmhys adtpoesent
not ha%e a direct effect on the collective nmagnetic
behavi or, and therefore, particles utilized in
enbodi mrents o f the inventyon may have a particle size
of less than about 0.1 nm as descri bed above. It is
additionally noted that particle size may directly
af fect heating as described above. Additionally
susceptors that act in a collective nagnetic state may
have a broad pol ydi spersityw thout affecting the
coIIectlve behaV|or For exanple |n one enbodlnent

e g s o



-??-but not limted to, general arthritis, rheunatoid
arthritis, osteoarthritis, tendonitis, bursitis and
WO 2@B08H428 gi a. | n ot her enbodi nents, such suscREI/USR08/051646

may be used to treat other inflammuatory diseases such
as, for exanple, swelling, gout |upus, rickets,
ankyl osi ng spondylitis, Sjogrens syndronme and the
Iike In still other enbodinents such susceptors may

sed to treat injury. [0086] In still other

in the S@ﬁwéd\ GRAGE & A.) HRathai e g@r ebiSypRle épfFdbs! A\arpearadpiserdan the
edge, as%'\[)c%?ttdlt)fr 4 Q)hgr'es Qﬂ%edqul ﬁr%stgigaxgrle@(lﬁf’e@l}s)%&{%%% Aol ¥t two

di seased tissue using a , lotion, ointnent salve or
things: mmnomamleeﬂmﬁh@cr htntho wdgcethbo di therrentef of thewidag has a different
density ?\% MCCC%‘ an ﬂ? Géns l)Q {ﬁ)g‘f%g Oglld§ % abghlséﬂ/e thsaygﬂhé‘ﬁulk, the

area surr unor
nngwpnaymbdumashedkmmaangadnknmnﬂmg&&ﬂmh&mage or sol ution

P A L SR AR, I AP FBv

data forrb@ﬂ?anlgj’lkgA&Indtgﬁﬁxp% B anadaldhmmgoﬁtkhet édﬂﬂl@nbﬁﬁér@%oxmﬁ% PKG. 3
or destroyed., Simlarly, a oi nt ment or

tL0 ang 8|z(e.F?@mlghﬂsﬁu@ffﬁ@nufmlafﬁ@ el e sKivee é’bt‘ &\'@&fﬁ@sw‘a%ﬂrw In
the cascld® H,OHE GcaRkrifd AP iEbd MnSRiELBy Bk 14rpE LB RReA troABxide
incision site or any surgi cal procedure. In yet other
and HQy rihetspnibpteds less qpalrast giitidgeran; 1h Be® ohe biengiay olescatiggipg tiem the
core is rﬁwPo‘P]' E&EL@{\%&%LXOALEJ \b% §J<\Hr9n RlenfaRed. | 881k pf &EQ: ﬁﬂmtpk'é":n D;0
e use to the tissue o
show a qug outiteaily] @tanmgy etul(s\s @t,halfxocr) Exhd the proence @it dpgrqmtnctwork
acting I§Lgigggﬁ%|8}ec§£gi=“n\lfgr (Sg%lgef fé‘gg%%a“ﬁe noﬁn Qreregagltagl r ?etcgdmth other
observaﬁ)@ns i dexirah Rblationss alleitdver) tl&ﬂD{O)BANStcﬁdl digrhighl 1ghts lhc smnmcant

d]ffercnwat {1\" S‘t: rtgatalilul%gg)lr%: o/bla,pggg%slgggetgscsogg g}?ﬁfrné%{gﬁtralagﬁsac llo%l the H,0
data by f(@:rpmﬂ 1B 1400 Jf B6leUE ISRl ek @EnsEMIPDRE HeSdsQl totf barv€le d:ametcr of
ents. Untargel ed susceptors of the invention m

hsgc}/ ffbrcncc 1s

28. JOfOf | Abisds wedllsr thae thgpetsten RORPSS PES o Adtc 8Rdin

dllrlbutetdefg PHAI tY Qg KRR B riRE ﬁ%hm th e f'ﬂ'@t rﬁ&henl of the distribution of
her apeut I c conposltl ons" are aener al characteri zed

radii maispcﬂecihsrgrrsad sheierst whetees PeS and Qméﬁeﬁsrle@ toghel taigd moment.
t:
Furlherryﬁgqt Eg{flﬂgc tél%ﬁﬁl%ir%@?]&%ﬂﬁ{)ﬂﬂ?ﬁ% ot f”%(r)]{rzrlu éc?l% gglss mPlQ a uniform
core andwﬁwﬁnasaaam fremehe MEMy Irsalditibheit apewtited thenthesi exisons dafeasing
dmmhv%@&iq%i %gpoq&ﬁﬁntvsuw]mpe I nvention may be prepared
Y S8t S F? N ﬁgﬁington $ Pharmaceutical Science,
[00137) dtle .mddactke Proplitish bﬁgie%m&nyfﬁreliﬂ&taafen/d?ﬁbv (MA8D)ng the

the entire dlsclosur herein inc ra ed
h>’5‘ef55b‘u"?Péﬁ‘é’f"éﬂlc‘é’np‘fré‘(ﬂsfs] o RF Lpelli P CopRRr PR e mass of
particleSFI6RAPAIBECL! RYd @mmmb weed f @iutioh @dddaue Mitd IuidvBapsMamyider, its
or exanmple in sone embodi ment s t herapeutic

density FOAHEITHI ORY BF ATKE FRAONYY 6990n%‘3)‘5i‘?1€‘?t&c9€df”r’%ﬁf%ﬂ%ﬂfff‘“on of

materialQn % lAd 3P MR RV 48 -G ingQf mITcBN &8t e FUSGRRhRES point
m xed with a physiological 'y acceptabl e carrier medi um

is that U gpragion m@ne@é@g%pé Sample df 1s YBER P dANE Br33 % daskrglan that of
the SamBRIA fi%1 =4 RALKDE. Thls UL btRrenY Al A ANL G AR G Rk 10
he like. I'n other enbodinents, the untargeted
the darkerergpgestdrcinghestlddt ors may make up from about 1% to about
90% by wei ght of a therapeuticconposition. O her
enbodi nents of therapeutic conpositions may include
stabilizers such as appropriate pharnmaceutical grade
surfactants, e.g. TWEEN, and saccharides, e.g.
dextrose, may al so be incsg-porated into such
t herapeutic conpositions. Therapeutic conpositions
enconpassed by the invention may al so include
conventi onal pharmaceutical excipients and/or
addi tives. For exanple suitable pharnaceutica
exci pients may include stabilizers, antioxidants,
osnDIallty adjustlng agents buffers, and pH adj usti ng

.



interleukins, filgrastim sargranostim and plati num
conpl exes such as cisplatin carboplatin and

wo@z@Bogl428 i n and the |ike. Further exanpl es ofPCT/US2008/051646
chenot herapeuti c agents arc described in Mdern
Phar macol ogy with Cinical Applications " , Sixth
Edition, Craig & Stitzel, Chpt. 56, pg 639-656 (2004),
herein incorporated by reference in its entirety. In
anot her enbodi ment the therapeutic conpositions of

dAYGE] et B4 Repjuca agra neasuried yori hhc| 83 Pk Ame(1880 P} end £ = 150 kHz

and atc,aﬂ&lmd indd @ { QhYen@9esH - St?rtgﬁ @rha r@oll@f&%ﬂd\%ﬁtﬁnoﬁ)ﬂﬁs mg/ml
re anal gesic one or re ative, one or

while Smtlplblf\ohadca alrgthtly théghei kencantragor ofrt’»pna@/nmn Statnekelbthad a m(,dsured

T
SAR ot 2%]2\3%4 ? oeﬁxgl%’i o%{%?%qgg’aguﬁ}%g t or gﬂ%{;‘?:bfg I:IICO? difference of a

factor effacdi et sf dieis clifidvade e &jerhtmbytebeo aﬁmdﬁr@érﬁé afl 1By saturation
any. met hod known in the art nd dosage d
magneiz A ﬁdg’Pu%kﬁ?llpme Addyiop p@ng% (lPl’bSCl&lP? Sﬁgalfltt,t ﬁ&n 1Pc collective
bchav@*cﬁ@l&ﬁﬁqoﬁart&%é%ue Rodiffere AR hethbin trdrg@logd susceptors may
adm ni stered parcntcrally by nmethods including, but

HBQ”PI i Yo chagactdrizaiionia SemBY ecrfioncy of Y Berimprn five groups
are des@Sbdl iR ThRe il SRHSirdy %tﬁgtduﬁpstuﬁu@g WEaNGPHSId I Riph Rk O»an%rt.roup 5
dep03| tion, or subcutaneous I'nfusion, Intraperi t'oneal
is a coptn.fle,gjqqp(mlt pmlrpxagpggndnopjamelgq |xmqte|dnytﬂa¢msldw|palped The last three
columr sntl%ceon%m S‘E méj\llrrngx%ttel% g]atﬂles{c'tt%‘t éao Q%gcattor%r %x/n P areof hca? dosage
Seased tissue acl e efficien reat ne
dcposxt@ﬁ anhehedto&daasmtixhtecsmciedoshn a;pahtd COd)rak:mmﬁakbﬁllt‘erxStcted that the
htOh : vascuhar adnm nj s tl ont i ncl e i nt ra%? ?
er L GRS hRH T AT B risae [ PEnthanet Ao A eRT ereate
efficacPOHaS/evdl] BQhd MBchahRN fBr Bdvb ﬁzlido@hmblﬁfoldﬁdrﬁl@d am deh e t@hor cells

instillation into a vascul ature and in
1S Lnnkn@ﬁ:ﬁotaqi HEGR l§c dﬁ@Pqnon é?lf‘t aaqomrp%{e @F]S‘éﬁf@ ]]Cﬁt 1@&@9 B?f \ﬁsélfhamctm?ed
this is 1BE sdRisii bl @- JibRind NjrgEhd, an a@&%s' ﬂ&f)a@ﬁén&‘(d #Hat e maximum
intra-joint injection. For exanple subcutaneous
temperigfceRacis nvitaipe Bereess desees rale | Wver ousicwith dreslargestd ol prpplitude
and lhd %()hEs@%ﬁtnn‘ic‘ S?‘lH?m%( bE QtrE&W&QB‘e ?ﬂusﬁ? ﬂlc%prc 1sp§f Ht%%%uqc
del i ver suscep ors to a 7 ver I ssue. In
any enétnthemlenmodl riedy S¢mizugere ot mtzsllat@ybbe\rdaeﬂmgeﬂe@ bassads, thermal
washm}g]atgrpahr slhtsv\éa %dn?iscomrgéulgs%f mgéﬁli] h gsrsggnglt%seg{c]) tng gﬁxrt lostlz’lern ra&%onserve
heat inlexalipl Ehealosparpgeekavillngfiabsobdeficstsoepbons cd)rn caive heat that is
generatgcxﬁ%%lﬂs%(an f%ﬁw‘%\?%f“a%p@ﬂm;‘ér ﬁﬁ‘g‘%ﬁ%%gﬁg ?ﬁ%%gg?rtoccses the faster
that hebinéaar iged @dsifdSie@PtheNscap bireh N@ie IgRdEMth® TengRFRE change before the

adntnlstered in a S|ggle dose or in multiple doses in
physiolggical SERDORIHSAHTRAEL! OFOYHE" Oméﬁttswglehesgwrt 8¢rhigg damage

to the BIB&! Adsbel G h@REl highd @¢BFMINGs BN4ENDLEPTI Ahf rdBRAGL even stop
imen for_ adm nistering susceptors to a given

such béﬂ?gj Hey driiinghe Meheaghan égpfmcﬁ ﬁ%*ynsaawat&epéhepwg lighidpe the

apphcaBn@s & lﬁ@%ﬁﬁ;ﬂc $Hedl FMs thGnhaal itpsx@tfl clttzl?gctér[}ghé/ﬂ Quddufficient to
For" exanpl e the untargeted susceptors can

determigg gifishet dihwsiolosicalitespoudsy swst bsvoesidesed gndrin metstad@epetformed in

order 131ILEHTHERELARG o dGRGGIHLON at or near the site of

di seased t1ssue Yerna Ively untargeted susceptors

can be adm ni stered once or twice daily to a subject
for a period of from about one to about twenty-eight
days, or from about one to about ten days. For
exanpl e, in sone enbodi nents, untargeted susceptors
may be injected at or near the site of diseased tissue
once a day for up to sevengdays. Once adninistered to
the patient, delivery of susceptor to a target site
may be assisted by applying a static magnetic field to
the target area due to the magnetic nature of the
susceptors. Assisted delivery may depend on the
| ocation of the target. [0093 1 The energy may be
applled to a targeted ceII targeted tlssue e|ther

t



a subject, such as human |inbs or small animls. For
exanple In FIG 1. a nouse 10 to which susceptors have
when/0sidns ni stered locally to a particul ar ti SBCUBEUZR08/651646

retained in a tube 12 that is wapped in a magnetic

solenoid coil 14. Afelt liner 16 surrounds the tube

12 and acts to pad the tube 12. A flux concentrator

ring 18 surrounds a portion of the tube 12 and is

connected to a flux concentrator base 20. The nagnetic
TableI¢oi|l 14 in such enbodinents may be a coil as depicted
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reduced eddy current heating. Tn addition, a circular .,
doughnut shaped ring and a focusing bar n&y cause the
boSlof ik CeRgEdh Ak d | { !
! ¢gnffﬁcan?g &]It%kggu%?qgg eﬁ%$%&6%|+ynﬂﬁer %fgnmjmnsm
affect therigRetHaveyol, esvbicdnicibiites maylfér@uuwyts gl M/Fdxmmne maonitudes and
may evell b(e)tlrﬁggn:{)% ngb Wi a:ﬂon t(ﬁﬁgetlﬁ b%?({cff%b%%po}ngce gltqrxllé Ipre?mimar) studlcs

organs
correlate@ nhmdhmmgrudnhtczrtmmvetumsmmmmﬂ theaial dgse aiyie bed waspdrature),

: heat susceptors a n1n|ste 0 subj ect .t hr ough
eading e GRATROG Todb FHGT LSt RE GHD o TRR SEPeH TG LT BT o tha
of convdhBib@il il@FcrﬂﬁMmBe BRlIC R 6ol Madfeb R igNtdghadil heat transport

chem cal bonds of the naterlaF may resonate at a
mechanigip)t waithapotadyubiEy 20maley BURINGF tghs rflésasr t plokgnigntional
hyperthebfi (P GEAVRYE n@%ﬂlgmevyaﬁx@'mtz‘?ﬂha@&bﬁaﬁla@ﬁ] mﬁaéﬁaé This is likely

particul ar nmagnetic, electrical or el ec%rlc di p
due to ”Sftfﬁ‘U dha thesheal spuggerfer eanoparéele hxnseihernuatsi lﬁ@mﬁhyl”t?é than external
for con\/@m/cs%glt %RHesrmpae Qr?du?xgt {hg%efltﬂ rg‘@]]: g fgp?’lgl{ pgrlllc@qﬁ%{xl%ermla may

I'arge quantities of energ mare rvel
well be da'ﬂen‘cgy E:LmtheceorkTh ueqessaumottaxdqethmﬁthﬁmuwhma&m eshhrht caaamagu and
heat diss g 1 P% qa e a resonance frequency that differs

fW‘ﬂHfﬂ% 8#°t he susceptors and may not heat to the

sane extent. |n additiEomNPLERrect nodes of heating,

resonance heating may be used indirectly. :For exanple,

[00H4dhEwe rdjﬁdicmemnplcsuﬂ’cmﬁltmms smaglpldne l&eingdt(me\tiﬁla(maLnelite)

0 netic or elegctri,c proper ies t
cores oPRALGRT FSRI 0 (L Ro P OSBHANEAY § SUtIanEy ot (Fed0 nm were
symhesxieﬂssmg high- plluhds@ﬂa hbhegub;eomcamﬁ@ab gk LoTchklrS,Htrﬁtehod described in

| es close roximt
US. Py oSiaiieore Mo 1003PeR dH St et SHRBE Mo e St el in their
cores withi ®k@lart M{Lesimtaovsrﬁ @a&@n:rr@mcmtsseq 85 BAURNGYN IaScrapBISh@gict@was
the tissue. [0097| In certain enbodinents di sease
“mmdaWV§§H@5@éHﬂ$e&\FPbHWVhe subj ect and energy nay be
|@ARY) RO Relliflea EdnsRer £X0 é/@rﬁb LGk ohuly ddds S that of bulk iron
enbodi nents, the untargeted susceptors nay be
oxide at adﬁﬁﬁnsxaefiedw@@%ml@m ¥t 3 pmi for the panopaiyigleicorst R$eviclded a
I 4l
larger qn}% a%?@!sﬁ %smb%ﬁblx‘?gf?eggtggf ?Iﬁéiﬁmﬁ#@ Fsetgémgcl[]rfae \E‘Eé{n%é?%] 1S d&tgrmmed
by mlcnsnm opbeveloms| ylod/emrlhbaas mgmsmnmmathpb.\sirm'name radius based
upon a S%k%? Eﬁ‘l?lgl glpﬁcc'rg%m\ﬂ% tH%uglgg]r% polve rgeqtn? quuTc’n%?u%Esogn %sii haft'bf the
tlssue to lysc, denature or ot herw se becone danaged
thereby treating the disemsed tissue. The treated
ti ssue may then be returned to the body of the
subj ect. For exanple, in one enbodinent, the extracted
ti ssue may be bl ood and susceptor containing target
cells carried in blood scrumor blood plasnma may be
separated extracorporeally fromthe other bl ood
conponents and exposed to an energy source to destroy




[00101] The various enbodi nents of susceptors and
nmet hods of treating diseased tissue described herein
wW@bwsmeswes be used al one, or in conbination w BEI/US2008/051646
anot her form of therapy. For exanple susceptors may be
i ntroduced into diseased tissue prior to, during or
after treatnents including, but not limted to,
radi ot herapy, chenot herapy, external bean1therapy,
surgery phot odymani ¢ therapy (PDT). thera usi n
thicknepsj ¢ff thgflexdrap dayghinfidtesi wish t%\‘f’”bf At étraap cag Or étbm*zl)S r§ggonable
for the @5] BoeBRRM dRBA, Med! Rfe Wlﬁsﬁfﬂﬁ al's@Xcer@(E WAR the' ﬁdﬂqmgé'sasﬂ%xmg a
radi ation t%era may be used Tn conbination W
core dlftrtmqn rdt-he n@py\mhdxﬁé abivscthe dexdran daysr thlckReﬁdlcmﬂ@éb@évcfmmed
j“mnmnq¥\pe applied at | east once prior to, during, or
aft’er siisceplor admnistration, or any conbi nation
{doanoThe RaNBoIheYRPsta arl B0 inatasonabdt dgycaasent swithahdsemumbers.

Samplc G O RO TSP iRy S oBERe O 1CT D) R PAYF G G e i eren

featuresl 8P ORI §\§telﬁnﬁjf Mfyinpake kaﬂj&;ﬂl& eént@kt. desthe Q}(&C@ H@ I the tshﬁermg is
area bejng treated (the target tissue") @ ga g

dominaf g4 heyleHE( OB T#Ph bEIFE ToTRRIT 20, MBS B 1f 5P fdaR with

dextrarC€ln! 19,0, h AMERUET §QuARWroritnQHOR hadi AliLQA \Qﬁféﬂg@§oxttrast
bot h cancer cells and normal cells uninfected cel

with deptign i3enkivbes. tSampiRiin Diréars ehhores steamd sealigERg Brensity at Tow Q that

may b(p rdRQ q% e ELe%QrtICQ,B t yheQﬁ%z ggm%egg% toxbt'h@ypa fcl&am%e scale

e uti on t anmount
remés en’létlsgyntedp@yatposaess with mhergMnIadmcaysofcdnxltﬂe idagns. A

pol)dlspﬂéedbc(s?ta{/ £l scuescclle?o I ttht ﬂeo %qrafbg mmomgat%r Bd(é%eo? %grc t8 shell
sizes cdi®iang Uﬁf_‘jﬂiefd@h tﬁi@b;ﬁheﬂic cpélﬁﬁhbtreabf ZﬂbO:HOtO@ rtnheThlansgmallcr than the

tissue. 010 nb di. rent of the ent
iz seepy @ il DA Y ARG PSPEF & TEQHSR 1P Dot Nt RO eHerne
is sensitiR€1d h]%rﬂmtxh&ﬁ@ﬁ)bfmﬁt modsuinSs oG e th b@bl@ﬂl@pcxicﬂ syuem, whereas
enbodi nents, machi nes to focus_radi ati on_such

PCS ang. AHgsarpggnpive e dic JhrdamemRier MrBFTRPrE yihés B?SSP%eP‘é‘pS}‘e radial
density GPSHTP B KE Scfir@ElE?ﬁLa% Qo a8t Bfr8dre Qﬁcﬂmcna@bpﬁnt\ﬁﬁ&p%ereﬂmﬁ be a
eans nmay be shielded fromthe outside world and
decreasirpe dermity straditndi pig dpgranseih fioereasinge tasiivsg” Hinpdlye tpedipngl sphere
t f
mtcract?(ﬁ l?l(rirlgl? héeé]eg%ﬁ%% dtoaore?zjiﬁg?%rggﬁn%a?gbgmt ni’?é?é anulsnée action on a
knghsmhmwm@mmmu@hpwuahduawmAmFmsysw@ntnay |nclude a

Wg%lﬁ;‘% %}gﬁgl’d ro%‘LSa%?R](%(C arc %hg» m rmeC ejnﬁ ﬁr ‘?)OL]I]C ntrdtx(m series in

H>O isGp&wh, ngnl'erlhdé lﬁBOpﬁtd tamt aré platliaent thga:ninrffﬂf SR amdtxdttelr Here the

dlametqjll}'%j% dD Eﬂ] Sﬁ)gaarrl éléaégctugp ?ersg [}H%qptlaﬁg_raocrﬂlon lz}alus is >200
nm, a faboF @ENChAREr thad FHESAMIE Y Fhik gﬁfré‘aqe fer[healﬁtcractlon radius does not
i nt raoper at ive irradiation techni que.
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nor by h BhAb@GEv A m& 8 Dn. PRIBANSYSS AUS A sliiae @Jractlons of both samples
sp onfaneousl as certain elenents Ssuch as radi um

are ”C?U‘I’Ya‘?ﬂluﬁllrﬁoa]r‘t)d)%bwﬁ fopGpmpls| Bage O HPERPWR s Semelp ©). as is the
polydis S‘glm EwREh ReGANdicHRCLY & ig@&glrlgﬁww diffe RRECIhfihi€raction

emts energy int formof gamma rays and
radius withaep dpfarerice Inesamsstsrdéy@sma ingligaten thagpsimeln dl yp)er dpigraction

the sane effect on cancer cells. [001 06] Another
enbodi ment i ncludes the use of particle beamradiation
therapy in conmbination wth thernotherapy. and in one
enbodi nent high LRT therapy is used in conbination
with the targeted thernotharapy nethods di scl osed
herein. During particle beamtherapy, fast-noving
subatom c particles generated by particle accelerators
may be used to treat |ocalized cancers. Sone particles
(neutrons pions. and heavy ions) deposit nore energy
than xrays or gamma rays along the path they take
through tlssue thus cau3|ng nor e danage to the ceIIs

. - . Y Y



(application onto the skin) and the |ike. Tunor cel
resi stance to various chcnot herapeutic agents
WO 298088M s a maj or problemin clinical PCT/US2008/051646

oncol ogy. [00111] Chenot herapeutic agents that may be

used in enbodi ments of the invention nay stop the cell"

cycle at any stage, for exanple during S, ' M G or G.

For exanpl e, S phasedependent agents nay i ncl ude

antinmet abolics. such as. erci tabi ne. Cytarabinc.
model ipagiaPyBicd | yncorErARg ragisiteic ol aveutd @khito micaw Stariaclpctrostatic,
and madiRACInARkiBR, Hydr oxyurea, Mer capt opu pne.

t hotrexate, Prednisone, Procarbazine, and

mmﬁgule'tm magned phapseicsl @p alredeystenagisret shargeedrige by mesguring the
hysl.crc loggg e §§JH etgincraaur% f\{Fsgtq%))o §:¢ﬂje 7)\{ﬁv Clgecrct' E?szgs?@cg@ thca IrT]laSS of
particlesTgiasepoBi tdepollcﬂd(anmtslhlcmmisﬂdﬁ srm(l}tIBO)adtkatelthe tidjuid capsule holder, its

Paxl it ax

densivy o IR, 1 1 HBP R LA oA s T Sgsginaton of

matcrialdf the@olIpldaS ﬁct@ﬁﬂﬁmeua@@ﬂtrﬁg IRy of daqbluda hAB{RA! RGInH@BEoint
and Corti costeroids. ﬁ% Furt her chcnmoi herapeutic

Is that g & R AT 2Reta bR %fsS@awi'%B 7B SRR K 57 S (e g srPa e of
dmp]e@r ﬁl 504288 khadv/by OBENAM &N HohAGiteRRce E)%aﬁm@&p ki shapes of
yiating agents that inpair cell function® nitrogen
the lwoniwtcaqsd;slogpseaqeo@eaﬂv veentiednt & iamgteivaehy dleat the SANS data exhibit
. Mist; | d o
si nxﬁcﬂt}?&%ﬁ&g@hﬁﬂﬁ@ﬁm A" gxﬁf.}beccﬁ‘o‘} tgﬁt&@cﬁ‘?ﬂ@ﬂ% Qlthough the SQUID
data show geads o:lg:nem pmmﬂmtlc lmoareolsdu gt ifingsusided ttbﬁ:%mmpasumltg:hts
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using  dolllbidk n&(dlrﬁtrﬁt&.ll} c bt osinbatitrati Bz Mycdlr axd dEenanﬂrmahLed 1o iron

concent%gf g%:?/ﬁ'g]%t“%éaglkk‘gb:&g??mﬂﬁgﬁ attfffgg::ngeg: éjﬁni &;E{jdaltmdsumd SAR of 1075
Wig of BOLWNBEARAL I 18S adhdasstd BARWIAko analodgs, HOdiffkRece of a factor of 7.
natural ly occurring netabolites i nvol ved in DNL and

This capaqnbe yiitvdest 1§ at diereagetiarthe HEIr AN ARt FFHPPRSECsgarc shown to
have thm%gt&tdc@l@ aBY [ IS Shiy t\;at 0% Aoy Q£m%%sdl199§t§@§)sdlngrences in the
antitumor activity tHat” have been isolated from
physicalngiteuprasizes disisibameress, theigchivadegl shove, 1hfqyg}g|thrcgn@s'51cal techniques
bagt er,i d £ R
e, B0 G012 T8 838, 8 A4 SO IR Rl AT v
the SAWUB!\&&SWFM m:da;e 1mpnammholpﬂhy\hbrot mxpansculsudh dasble dextran layer of
Samplet 6%?6%% ve alm‘xdh s&\ r mqargaloggrtg%%%l ’I 1Qp|%|r19|a factor of 3. This

smaller _E)N@métQmOtaSmﬁBﬁza'SBavHa Owﬁllcexﬂétﬁs(,ll)tlhmgxpomrtlhltemctlons would be

. .. inability heS|ze

sgniicR g eee 5 B S opHER 0 AP 16 GEPF YU Fo eRileine

field, th@@Bt Wk fyehddihad Heating, REA (7)0HE 3maRdttn@ARPSO HIRGI WodiGhean that
othCC|n anal ogs which arc derived fromthe Chinese

more paarctfaﬁémratp%ﬂ croger IW Seheme sheuRrah hed oRiRYL indsms)ler area.

[00RAY SAMBLAS 8hd rhzﬂ%@tfcr T}F’Jﬂeﬂﬁs tchedelc@ﬂﬂ@t(kﬂtﬂd@@ﬁ%og&vanon
DNA replication. (001 The chenot her apeutic drug o
anisotropyy el Vietyned g0 NREcted f‘hbﬁécﬁlﬁl’tﬁ‘tah‘eef%EE'c‘é’pt“é rheatafpge §uzﬂ'fed by
magneti ﬁH&ﬁﬁ@l&ruﬂﬂgpl{t@ GPRStck LUt & Qltcdeﬁ’ngt M%ém’ fRUE GRPLMividual

[0 14) I'n one enbodi ment of the I nvention
nanommﬁemm&ﬂmmw nehyhd enkyoeryisiderdtiqu- t AT P@hbfrh@wheroépbm@%ecnon of

magnetigh%{t?%m%{:leegse%kah § t?cgh%ddet mMmB’ the he Qc, a?rclajnons;/ratcd by two

dto a
agent. This conblnatlon alloms for tmo nechanlsns o f
attacking thecell: 1) the chemcal fromthe

chenot herapy, and 2) the-#vmune response fromthe MAB
Chenot herapy can be nore effective when the cells are
weakened by the MAB. These agents can be adm ni stered
prior to, during, or after thernotherapy

adm nistration. [001 15] In another enbodi nent

t her nol herapeuti c agents may be used in conbinalion
wi th therapies that |nvolve bl0|OgIC agent such as,

- I e e . o



AMF energy e |d in a manual or automatic manner. |,
| 001 19] For exanple, in one enbodi nent, an organ may
wheoosisgrsal |y prepared to be lifted to outsi deCT/l82008/051646
patient's body while it continues to be anatom cally
and physiologically attached to the body susceptors
may be injected into the organ, and the organ may be
irradiated with the AMF extracorporeally. The treated
organ is then replaced into the patient ' s body. Such
nominally W&@h%ﬂqamphayﬁabb%wmfowneWh@h@é@kbélé@@mvﬁﬁ#soflhhé%hﬂy
7 | !
assocmtﬁ\f\ s&:% Réla%/ gqte%]sﬁéez((ia%)glg ?? 895{ %@Q l&ﬁﬂ\g@ hqleghgt o(recfﬁ)rogfﬁ) Qgsouated
g@&nnbﬁbmSAﬂHﬁﬂpONﬁepﬁﬁ¢herapy can be admi nistered at | east
once prior to, at least partly during at |east once
after surgery or other interventional technique, or
(80148 TG iherprésbar iatdntiop BELBRh deberidbed il c@ishigrable detail with

e LR BB BT P et TRDor e

spirit an@ R 'omtap&{nd&(h@aﬂlﬂ%\éﬁml& ARGt belliGTcaRd (hedBRYiplidn and the preferred
adm ni stered prior to, during, or after bone marrow or

versionssoaiing@é Mithirthis SpRcHiseR®T on or any conbi nati on t her eof .
I n anot her enbodi nent, thernotherapy can be
adm nistered to transplanted bone marrow or stemcells
cxcorporeally, prior to transplantation. Bone marrow
contains immuature cells referred to as stemcells that
produce blood cells. Mst stemcells are found in the
bone marrow, but sonme stemcells referred to as
peri pheral blood stemcells (PBSCs) can be found in
the bl oodstream Stemcells can divide to formnore
stemcells, or they can mature into white bl ood cells,
red blood cells, or platelets. Bone nmarrow
transplantati on (BMI) and peripheral bl ood stem cel
transpl antati on (PBSCT) are procedures that restore
stemcells that have been destroyed by high doses of
chenot herapy and/ or radi ation therapy since w thout
heal t hy bone nmarrow the patient is no |longer able to
make the bl ood cells needed to carry oxygen, defend
agai nst infection and prevent bleeding. Stemcells
t hat have been destroyed by treatnent are repl aced
usi ng BMI and PBSCT. [ 00121] In yet other enbodinents,
t her not herapy may be conbi ned with phot odynam c
therapy (PDT). PDT is based on light-sensitive
nol ecul es, photosensitizcrs (PS s) that concentrate in
tunor tissues. Wen irradiated with Iight of an
appropriate wavel ength, PS s absorb |ight and becone
excited, transferring their energy to nearby nol ecul ar
oxygen to formreactive oxygen species (ROS ' s),
which in turn oxidize and danage vital conponents of
near by tunor cells. In enbodinents, siisceptors nmay be
adm nistered to a subject prior to. during or
follow ng PDT and activated either sinultaneously or
separately from one another, and in other enbodinents,
susceptors may be coated with photosensitive drugs.
For exanple in one enbodi nent, silica-based or other
optically activated nanoparticles wiwth a magnetic core
may be produced and a PDT drug nay be used to coat
t hese nanoparticles These susceptors nmay then be
irradiated with light to activate the drug and they
arc irradiated later wwth the AMF of the targeted
t her not herapy systemto fgg.ther destroy the target via
heat The susceptors nay also be irradiated with Iight
and with LMF sinmultaneously. In certain enbodi nents,
phot odynam ¢ therapy in conbination wth thernotherapy
may be used al one or in conbination with chenotherapy,
surgery or both. [001 221 The therapies and conbi ned
theraples descrlbed herelnabove can be further
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from3x10 to 5x10 ' A ' . These data were corrected
for the background froman enpty cell and for
waelr@Bosurons in the detector. [00130] To proberPGrEk1068/051646

Q val ues, U tra-SANS (USANS) experinments were
performed using the BT5 thermal neutron doubl e-crystal
instrunent at NCNR. The sanples were run for 8 hours
each at a neutron wavel ength of 2.4 A A background
froman enpty beamrun was subtracted fromall the

J. CL4&M§ and the subtracted data processed to an absol ute

What iSG8h 84y use of the straight through beamintensities.

e Q wave vector conponent in the horizontal plane)
rangel.cor r & spopdsid@mpoobomenipengeh scal es from 500 to

20. 0 n Al of the SANS d USANS neasur ene e
ARl O inuires ehBaE e PRI P Ban TR e o of o
cm0m1sanﬁhesb¢m3¢h§}m@fe held in 1 mmthick quartz cells
while the sanples in D Owere held in 4 nmthick
gubdrmacquiiFally acpepiablg @@gissf concentrations (.not shown
due t9 spagg QAR ﬁ&%ﬂo@ﬂ% o}’\@drﬁm la|w°h‘é eH??%Q lu!Pah‘PvIr gl,er
to hel'p constrain the paraneters f th £t
untargetedmeagsbiel danppdiedleswaspuss diable sfnigte- mheledradcanm hax@ANScland

s BN B IEGi 5 Ormes o0

Absorpt i onl rRahea;(eSﬁcR)ommsmﬁ errcﬂmhsl wonedet de piureitd be

heat dose of the nanoparticles e de in a :
gl Al AT P RAGHAY T i i KD eaP e et peneti
field andbed@mevttat¢ing fiel d anplitudes at a frequency of 150

kHz. SAR val ues were cal cul ated fromthe rat

of t enber at Hredhsrrsaliqeongsigan pielaipel . waeesn ‘\Rﬁéh‘rﬁ“ﬂﬂe"f
/ ated t in
e RBEELR SHBARINL L 8%, 50L B 06 AN BSOS 0
pr opert i eslefthdripeutatcoriongvent claoi 1, whareth thaplralitTéfe
untaree}/e% md net\lléer{ag%prgl?licr]reas \Z'eeagn avgraee Pz?rp clg %/(t: gin froml %\%6%23& to, a%oul

rival’'s” were pe ctor
800nmt hat confines hi gharrplltude rragnetl c f| eI ds toalcm

d d qf th t f 3.5 nt |
G amctor i TSGR Dt P b e RFE PG el ec

untargeted nyaahlicN@n SRR ddak i ONgol fispaMity BY fradljabsdiiongoab®hittude
and duratign of exposure. The duty (\:%gl e was 100%
(al ways ondheabfaancHie sampgsisne of ‘Wﬁg‘ giathe phyenlinpf

unlar“d[-h%&Hél@tdag%amclc%)é%%a‘?eMn Ll'nmctri%fjcotrﬂ)réﬁw Fe It 256,
when the rectal tenperature of the nouse r 8ached

FeCo/SK,, 606 s+ ThieF n@noBae 1o, 8Faabolili Ced®eiQe. Feljtet ad combipations
thereort N€ central portion of the tunors over a 5 mnute
period. Tenperatures were continuously recorded using
0.4 nin di drhetlerapeiiyesooposigon efgiamalt, whercastbe sairmtint of
o | <F- S d were placed in
untar c?ﬁ%ﬁ?ﬁetmaﬁ ﬁ[ Ees%?ﬁdﬁlt%ré,a o 4n act%aetﬂg adj acent to the
t unor9.and liha ll’(dn&pcnlﬁmommOSlEWLﬁm]S MeetB3he dawe comprises a

el B8 FRin AT rEhr o F RO Sl GG et or 2 L0 OV o

CoNiFes 0elrk; GnEHefiavy dhg camdinamtserreréoess than 50 nm were

synth srz srn pr.ess honogeni zat i on

accor| e‘?’é‘ B‘&%’PQHEP ﬂ‘éﬁ%@cﬁ dEETEH ‘g%&"ar“ﬁg Epraprises a

materiaPR1ceRl fpﬁﬁpﬂdl)ﬁﬁérk ibidEcal ARRBAR2ArE4Re cdHtifg AR SRRERE €S
are nomnpally identical in their cores. wever, the

combinghipp theffokhel | | ayer varies: Sample A includes a single
dextran layer while Sanple B includes a double dextran
| ayer. [00134] AUC yielded a density of 3.20 g/cm] :
which is slightly less tham that of bulk iron oxide at
5.18 g/cnB, and a size distribution of 4413 nmfor the
nanoparticle cores. PCS yielded a |arger size and size
di stribution of 96.5 32.4 nm This nunber is the sane
whether it is determned by intensity or by vol une.
However, the PCS instrument estimates a hydrodynamc
radlus based upon a Stokes Elnsteln sphere novi ng
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density gradi ent of dexlran with increasing radius.
[00137] The nmagnetic properties of the systemwere
W@ basagwues i zed by neasuring the hysteresis | oOPSI/HS2008/051646
room tenperature. These | oops (FIG 4) have been
normali zed to the mass of particles present in the
colloid using the mass of solution added to the liquid
capsul e holder, its density as determned with an
Ant on_Paar_DVA 5000 Dcnsitonttc, and nass
concehl r at fhsnhasarcutagasirosition pl dldia Wolvhered tispolymers arc
3L Y I
selectecg[?%rﬁhﬁ]é %t?egp%llxhjnrc?%afwg%, aE zgesg'glﬁljerng tg,l)%glshegi\\ﬂcéx%u;r ?}\)m?t%toudcs
parylengf laSangdid gBcbbe Zid, 08@ 003 phlgumﬂlhg;pdmsi?z’@xhtemmg,tmmdr haaﬂ
. - Q le A of 61.640.03 KA-m/ Thi s significant
cmnmn%ﬁ?%&tgﬁﬁgpln magni t ude may be relaged to thegdarker
ri ng Been Tha tidiepediMoh(}0di864 odehzﬁmSARw\tabM&Bc Mﬁrogtcal materials

e sele RGP ICHESPrEFA5R AP PTG SR ULREr G S B Err et von
alginate@si6@h,| caibdaldr&® m%&i@hbg&aﬁfe\ﬂaé@bm mhxl pﬁot@ﬁmr&e&vl ycans,
had a slightly %her concentration of 5.5 ng/
glycoprefgips, ‘tébLB“h’aE’&laé.‘“ﬁ’é SQirkiertigpRbheroR09 W g of Fe vvhl le
Sanpl g A had t&rﬁm&q}o%\& focl 5?!?’571 OW\'gchIfn the€ mo%amc coating
difference of a factor of 2. ference”
maw"dbaﬁSE@C@ﬂﬁwnbUﬂ@armmﬂ@We%dn¢ﬁewmﬁte |n the saturation
ggg?ﬁ Ibﬁ?t Igtgghe le&t 1C c%gtr}]vosr?%n c}"um ?hgqccr:%t ?re 1s magnetite and
the coatlme hadek oan. of the nanoparticles due to dlfferences |n
their dnt |ons 001 teri.zation.
ot | Fpe fires gt TR QA [ RS PR Sautpes
1amn“@n@upsﬁﬁﬂemdescrlbed in Table 1. The first four groups
study the fect of field anglltude while group 5 is
a cont® ol §F HEE PR ORBOT WP SRI & SHISFHIHKE P '@gof untargeted
magnetit ﬂ&rﬁ)ﬁﬁrﬁgcé’“at\ @ar@mfc’ra%l &h ARRL b&m a6 JdH HRb&ER 7§?h1urms
al so contain the maxi mum t enperature achi eved
nor melli zed'he dieeapotticreatrodbeagfelamposhtred thnplutahey ¢fot al
o t € nvent i ! X
untarg ctn&) Hezgnlt]éélé%?lﬁgﬁﬁ chcg%%?cgh ﬁteogt%da&%cggm 0(?2’ om {}% g)e/Onl\e}\ ? to
abmnl@@kAhé&ger tenperature change and, therefore, greater
efflc nech :
ARKSS S AL A R AR O,
untargclldm Kﬂ@x\ﬂd’ﬁlc &hﬂnﬁbp‘éhiﬁ&@ hhvex Pesfic fabiption e (SARPA MBIt 100 W/g
b bge heat is alsp not well ga cterized, this is
‘OAOUVGB Y/ BpiER EYROsE ogn Glinpie Apagngts it appears
from 1t9h| s TatiRrdpb@tc dohosrBaXd (W-Lmlﬁlqnﬁﬁ&@tﬂ“h@pt@l@rﬁh’c@ﬁtlca”y
with the | argest dosa% rate, which occurs with the
dcwptat'&?fgéerww‘@wai fEgmp MRt s sl i Salmsr Rager oip !y iomee! Y. s
h}alurorﬂr@){m@edc@tr&s%smnﬁmqusoltuh@n Bhy S c%hf%gtdﬁgt S th&@@fonse of the *
mouse. |I'n_any endotherm ¢ ani mal nperature is
r egul?8t ed Thy thexqpaviisi qqglpbmn@dofw@sxséPsfurthﬁaomhsmagmumore
, a 0 L\es se
additive® EelQYLdsfnLtY ?tgllg ﬂ%rggg?og&;h} ([:soc?]sgﬂeo‘rp%é} {]délpsng]g gfc\ehr?shg s %klﬂﬁ o
adjuslm.ﬁ. ogamtsy Ctp)t*amsesaiClwnICheldlefcomplteedsysabeoacqhzmmdmlpns trhcneeifmvi ng
conv tiv t. |s gener ally fromthe
Fon Ay adh iRk RicohBeHERLURLES  h RERH Y ARG
composmbmﬁdssnulath@asfcamm atghatm bi@atenc anothe, aleqals bit @gkniifzdiad.
the local area the greater the tenperature change
bef ore the physi ol ogi cal response can renove it.
However, other physiol ogi cal responses such as damage
to the blood vessel from heat at hi gher tenperatures
of 46 C-48 C, may restricgs.or even stop such bl ood
flow creating a higher than expected heating
situation, thereby limting the applicability of this
sinple view. For this reason, the physica
characterization is insufficient to determ ne
efficacy. Physiological responses nust be considered
and |n VIVO studles perforned in order to truly
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dom nated by the |large contrast between iron oxi de and
H2O, whereas there is less contrast with dextran. In D
w@ooBlg947ht ensity of scattering fromthe core PGI/DB2ONS/051646
reduced while the contrast with dextran is enhanced.
Sanple Bin D O data show a strong scattering
intensity at low Q that nmay be due to the presence of
a dextran network acting to bind particles in |arge
scal e aggregates. This interpretation agrees with
ot her22obsdhy Beiapagicebmgestionaat ckoh Ut fupher, comprising targeted
rsed core-shell nodel was used to fit the HO
magw“Pgﬁ%p%%EEeeplng the ratio of core to shell sizes
consﬂant Tmhnsmmcwkﬂ$nmo$numﬂfcpanﬂ;&memdmamm$mgoméormom
300. mal |l er than the ze seen
secondafy {epBi SpeD oSS Brr iR ShepbP At P EIE e on o
vasoperinB@ioh@ghant &iadnt Agats! ANi-mOahalohyNgehs, Sesikdtics, \waalt&idshe
. first. nonent of the distribution of radii in a
sedativep, b disepd semiipaiwmihifiéf eas PCS and AUC are sensitive
to the t hlAns:lumtuaﬁu rt&xh@r‘f JIR stsdckohxﬁnﬁﬁ?s' ble that -
the radial density profile of the particles may not be
MR ORI APaBeH HnesH ef Ireatipgt an aBecaing emowief e theepewe a
L& density gradi ent of dextran with increasing
cmnmmgggf EA%@%ally, the hard sphere interaction radius is
det eraplureldy poulperg6@d BRRtinmuiapdilicks hagng dmaintcrdegereraidsis of
teraction on a(fength scal e | onger than the

an i
from ab%‘ﬁﬂb&@l"éog‘?"é‘é’%‘?rﬁ‘fe to neutrons. [00144] The SANS
dat a afgh@miacanhiey {ecéfil St ok Bxdiiéat; aﬁld The

concentration series in H20 is shown
eFRPANG HaPalisAlogn FNYTRY caPable RbwEUGIRE keaking sf té\? élUé%r ‘tfded
mnmguMP&Q %ngngk%gggﬁg Is 27.20.5 nm simlar to that found
while the interaction radius is >200 nm
a faé@or dhe gicihad gBelaithth whereinShgriymeriBeniT Hisye jsricobd dnor.
in the intgrachl QBf&g@H Mﬁ“ﬂ%%r‘n 44 1113919r9@{03£p913&|e(:0q{5@1 ifeQhe
a change in average aneter as determme
tumorigdot hSSMJOulaﬂut lm&eun@codg;osmochawgle in volunme fracti on

Fron1 ANS, the vo fr of both s >

ar o Fdar | TERNGPS PO 18 7E B0R Fb S R P e
therapm@ul@ﬁﬁdﬁ:(ﬁﬂ@rﬁcdm) tlﬁallil‘ﬁlloes_@)(, ti®se.i s the pol ydi spersity
i ndi r of the size distribution.

Th| s ’é. ff éﬁ%ﬁ]&@w? Af ?‘ﬁ‘t’br*aé FISH JARRIBIETING GO RRiges tycctinga

tumor with fife@h@BseR1it Borp@dstiion! € di mensions indicates that a
simpl e hard sphere_interactionnodel is not physically

corréét ande aehet phelaifotfeVhirs 1ac takked isfrgicdcubiispmbination
with rad?atu% lﬁrap@l c@x@&[}@éxta?} eﬁteﬂﬁdbd’ﬁﬁ%@nﬁb)ﬁ s!u%&?r AMokddQRRnic therapy
The magneti’c properties o e’system were
(PDT), wap\awam(zle@c VSPREREIUY JoRpinaHen ﬁ*???ér esis |l oop at room
tenpgpat ufpg, m}ﬂ%égf él&ﬁpﬁl (dGn 14 pl Ux%Yﬁ ott’%ﬁl'a @Rgmlﬂh&ﬁd
to the mass of particles present e col usi ng
nanopartidhe haess iofrasi@inutdiormf eﬁr@dﬁdbomdw he 1o nthm 2 ;mapsul e

hol d d
DR 5000 BEREEPRELERT SnatraeaRe gt oy oy o aring

magneu&ratler(mir)m;ddmeweahdr@ dcdﬁSﬂ&l@EQﬁ Rhdl esmiytatfone deeeodr yi ng
1m Q kL0|d J g nt poi.nt |s t hat the .
satur’atl 0 that PLelp oA " °’§5‘ f grepy g aye ier‘éfé'ﬁgﬁ*oag“e“c

field (AMify.Nr/ g, sllghtly | ess than that of Sanple C
(45.340.02 kA-nr/g). Oher than this slight difference
in magni tude, the shapes of the two hysteresis | oops
are nearly identical. It is noteworthy that the SANS
data exhibit significantly different interaction radi
in zero field for the twogganpl es although the SQUI D
data show nearly identical nagnetic nonents at the
fields used in the SAR neasurenents. [00146] The SAR
val ues were neasured for H= 86 kA/m (1080 Ce) and f =
150 kHz using colloids of nomnally equa
concentrations which are then normalized to iron
concentratlon Fbre we see the nost striking
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3. The therapeutic conposition of claim1l. wherein the

plurality of untargeted nagnetic nanoparticles are
wappangrs y thermal Iy bl ocked when exposed to BCT/US2008/051646

magnetic field and becone heated. 4. The therapeutic

conposition of claim1, wherein the plurality of

unt arget ed magneti ¢ nanoparticl es have an average

particle size of less than about 1 mm 5. The

therapeutlc conposition_of claim1l1l, wherein the

pl ur atd-ty 4 mmthogiof eloen 3 frairesnn e qlirap e magneic firkd basan
frcqutn@y%@Q&ﬂP@ﬁ EIB&Jt §0 BLIZ® Mbufdogmyabout 0. 1 nmto about
nm 6. The erapeutic conposition of claiml.
vvher eth t hBlepmqylrcdqutcEn@W wrheesig e atiernelgigendgaetic field has an
persity o f from about O
amp“mgﬁgpﬁaﬁéout$Tégamgdgu$E%M9H@rapeut|c conposition o f
cl ai m33l. whewemdﬁnhea@hupmtuMymo@umn@umgemgd magneti c

! ngjs?eltt& &)e e%él%rrltr_l é %%9%\%‘)?'@911116{5%?62&3@ eémotia o&o nlp rrélmsél.gx
compos{ioNicbeipriipg:Fe O4. FePt- Ag and conbi nati ons t hereof . 8.

The thera eutic conposition of claim1, wherein the

pl urat?f PvPafofaﬁeéﬁcgétr@@nﬁ&gﬁé?ndelﬁi‘%ﬁa}sag £ igdetion radius of
from abRAPH0 S8R (Patoll 0 @AGi@ coating. 9. The therapeutic

conposition o f claim8, wherein the core conprlses a

mat erd plargaicecndE agoepablEearder orgx¢pieaBandreCo/ Si O?

an aen R of inftubine h ung f lll Bn\ e
SO P BRI kb g BN, 6P

umargetebetz@pﬁutnano;marqtms| ti on of cI aim 8, wher ei n the

oo ol oo R0 gt o 85 ereh e B AR RS P B L e

inflame@ Qv ﬂﬁtntx@@ ScadrhigfROimnhihe cdieintl RehBiRSktnk CheeMPOSGitiid tBErapeutic
of claim10, wherein the pol yners are selected from

composianlirstts | si | oxanes. styrenes, acetates, akylene
glycols, atkyl@nass cRAlkys, aneréwmeﬁmaﬁr Y&xﬁﬁ}%\%s appRihd e
acid, glycolic acid, hydrogel polyner
”WNWLWF§WFWPﬁemt®ﬁ%HbHt%gﬂwﬁlyner and conbi nations t her eof .
t | cGRNROS ekl dlinSleAh i el u
o the b?%logﬁ%gﬁ%ﬁngFlgﬁg are‘%e<gEF§§ ¥ ]E%ngﬁ the
Jmm\Wﬂepaﬂwmpgukﬁav@0$bhondr0|t|n sul fat e, ch|t|n
chit n, ﬁ}%l L ?cldmr)l(gg 'lv’herezf‘l zgcjnﬂﬁtsf%hm. Ftﬁ{h(f‘fp(:om 1ses
car bohydr at €, c sam nagl yean, trace
adminiguariog ehais, moue of emgttymﬁmsma@kwmptr axrteelhnlsc;, asd! asin n:,datwc,
t.b.tgelatip. qnd go i nations thereof. 13. The therapeutic
antb1otE GLGIEPPFER 'BF U ai m 10, wherein the inorgani ¢ coating
mat er4eal s Tk enegiRldectrin B5,acrmt ik plur@ilpdf valdr@y& rAddlctic
ceram cs. 14. The therapeutlc conposition of claims8§,
nanoparfiplgs lgive 2 Wisrashprerafiys plfEtietion 203 PREOY 8atitng i s
dextran. hemefiRg &Gﬁfn@@?%ﬂe&n%h@%{; ts‘%@leagd ﬁbﬂ'aﬂh‘?ﬂﬁmg
wherein the coating conprises at |eaSt ers of
maonetkﬁé»@tdr(mMT)l@lcrq‘he/etehergmemtsmenﬁwp@@lwmbmawnsé agah 1,

wh t ld
er e LG BlRIJrLir? bs WALRS DELE0 IRGRSILEoppiving

nanopartlclcs have an | Pteracti o bout
ahﬂﬂﬂ@@@ﬁ@hﬂkdkﬁbQUﬂrﬂﬁanhmmaimnoThemth@Mapeut|c

con‘po43| ti he Of thod%frcqa%ﬁ 47 eree1 nthteg ergdt%nlqnag{]gmol cld hdS a

unt ar get e nagnet C nanopa Icles 15

frequenogagngd 6 [Frmnofibdur 80k labouboliB0BAHM 2/ g to about | OO
kA-nVWg. 18. The therapeutic conposition of claim1,
wherein the plurality of untargeted magnetic
nanoparticlcs have a specific absorption rate (SAR) of
fromabout 100 Wg to about 1500 Wg when exposed to
an alternating magnetic f#eld. 19. The therapeutic
conposition of claim1, wherein the pharmaceutically
acceptable carrier is selected fromwater, buffered
wat er, saline, Ringer's solution, glycine hyal uronic
acid, dextrose, albumn solution, oils or conbinations
thereof. 20. The therapeutic conposition of claim19,
further conpr|3|ng one or nore addltlves selected from
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27. The nmethod of claim24. wherein adm ni stering
conprises applying the therapeutic conposition
wa@lReososd4y8 t o t he tunorigenic tissue. 28. The neCTO8200$/051646
claim?24, wherein adm nistering conprises injecting a
tunor with the therapeutic conposition. 29. The nethod
of claim 24, wherein the nethod is carried out in
conmbi nation with radiation therapy, chenotherapy .
external beamtherapy, surgery, photodynanic therapy
( PDT) 44.1 he}}*gm}eth@j Ay Wépo\ghf@gp ll@g&éﬁmgu@m@gncnc field has an
t 1) met hod of claim 24,
mnmuﬁﬁﬂpggﬁ tﬂﬂll?ﬁ&gﬁgvvﬁg?)%g argeted magnetic
nanopm ti cT e:snmmdeofatmm ﬁbeslamtm o jeiadinflsmohtidrie ruabbata
rcsulto 1ur rq,\s ' d t g ~ {ﬂét hod of claim 24.
WHET S E?ﬁb %F@Q f%“%$188i 8Pt om al ternati ng
magne4d.c fTiRlmetkdd\df)claifi4e OVl the REhays is sgleded frém gcnelal
i T S BT 1 o comiatons
thercofmagnetic field (AMF). 33. The nethod of claim 32.
wherein the alternating magnetic field has a frequency
rangetf fremandrl cBon ki Ve iabe WiseBoos seiegteddmwm ghye lupus,
m agnetic
S R R e K S S VA
120 kA/m 35. A nmet hod for treating joint inllammtion
conprising: administering to a patient in need of
treatnment an effective anount of a therapeutic
conposition conprising: a plurality of untargeted
magneti ¢ nanoparticles having an interaction radius of
from about 100 nmto about 50 mm and a
pharmaceutically acceptable carrier or excipient; and
exposing the patient to an energy capabl e of inducing
heating of the plurality of untargeted magnetic
nanoparticles. 36. The method of claim35. wherein ,
adm ni stering conprises contacting i nflamed synovi al t
i ssue scar tissue, inmmune cells and conbinations
thereof with the therapeutic conposition directly. 37.
The nmet hod of claim35, wherein adm nistering
conprises applying the therapeutic conposition
directly to the joint. 38. The nethod of claim 35.
wherei n adm ni stering conprises injecting the joint
with the therapeutic conposition. 39: The nethod of
cl ai m 35; wherein adm nistering further conprises
adm ni stering one or nore of an anti-inflamatory
agent, anesthetic, anal gesic, sedative, antibiotic or
conbi nation thereof. 40. The nmethod of claim 35.
wherein the plurality of untargeted magnetic
nanoparticles have an interaction radius of from about
200 nmto about 25 mm 4 1. The nethod of clai m 35,
wherein the energy is selected fromalternating
magnetic field (LMF), m crowave energy, acoustic
energy and conbi nations thereof. 42. The nethod of
cl ai m 35, wherein exposing conprises applying an
alternating magnetic field (AVMF) to at |least a portion
of the patient. 43. The nmethod of claim42, wherein
the alternating magnetic field has a frequency range
of from about 80 kHz to about 800 kHz.44. The nethod
of claim42. wherein the alternating magnetic field
has an anplitude of from about 1kA/mto about 120 LVm
45. The nethod of claim 35 wherein the joint
inflammation is caused as4g result of injury, disease,
arthritis and conbinati ons thereof. 46. The nethod of
claim45, wherein the arthritis is selected from
general arthritis, rheumatoid arthritis,
osteoarthritis, tendonitis bursitis fibronyal gia and
conbi nati ons thereof. 47. The nethod of clai m 45,
mhereln t he dlsease S selected from gout, | upus,
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