10

15

20

30

WO 2004/ 047771 PCT/ US2003/ 038175 PEPTI DES WH CH

I NHI BI T ANG OGENESI S, CELL M GRATION, CELL I NVASI ON
WQND4/CEL7Z1 PROLI FERATI ON, COMPOSI TI ONS  AND USBEXCTVHERESH38175

5 FIELD The present invention relates generally to

peptPEfierH@WﬁICﬁfl NBITONCIOUENESIS ‘i’fl{;}LQ"l\ﬁf(?kM’iON,

cell i1nvasion and ce proliferation, ods o

maki GHLAEINY ASEONWNDICERDh i BROLIEERATION COMR@SITIONS

m gration, cell invasi | _praliferation,

phar maceut i cal con‘po‘éﬁﬁ @ﬁgsgﬁhﬁ@ﬁ pepti des and

nmet hods of using these peptides and pharnaceutical 10

conpositions thereof to treat diseases associated with
aberrant vascul ari zati on. BAEXEROUND Most forns of

S S8k B G AL MR s R Rl S leness.
ml@faﬁﬁﬁ rbeﬂeﬁmto@rahd icBl] bR f&rhtioH, endtitods RE AR pHES, whih inhibit

as the use of nopnocl onal anti bodi es and i munot oxi ns.
angipgenegisofebigaigrationhestipyasiasy andirsll prolifarefientphermacsntieal

I r .

cof B OB ALETLANE LREGUILHL Pt SElA bl famaceuic
cohpogitdristhgred o teasdisdanesthsspobattdwith abdsna@in vadsntarizSidry .

1972, 175: 409-416; Fol knian, Ml . Med. 1995, 1(2):

120-122; Fol kman, -Breast Cancer Res. Treat. 1995,

36(2): 109-118; Hanahant@IQ{;RO@qbl 1996, 86(3):

353-364). Efficacy of 20 antr-angfrogenic therapy in

ani ividst fmdslod clrmst eakrivehbomtsphd eungd(Sharilstery eetil adnn, N.Y.

S g AT 5 S LT Bl s

as 1R\B6 bf mbA88enal @BtibokRRA-ah8 PnnVBbRKMA! ASk- ﬁiglo genic therapy for the
Proceedi ngs of Special AA CR Conference on

trea&ﬁ@nb@%cmgﬁ:rsieaﬁlap@aﬁ@rérthel@g&mm&mhmhd#mmrsreqmmmrqgenems

oAb R Pl g B ABP BOSG DB oRRL R e 17
409 06; BNedan, ZtZolFMeHth P(EIQI1Q991QQ$FﬁlkfrianeBrea@tXE&ifc@ﬂRes. Treat.
vascul arj zat | on) has now al so

19?%&’@@&10%‘&84&?@%%5 el h%"r@§6ﬁ3|)d353hmfc 5Iffé<§?PE9f
|
ant'id i g%g% ?1 F%%l i) gﬁ At BRIES "Iﬁ'é?gee}n en‘%ﬂg@:{tg&'ﬁ\/lﬁ fld el al., Cancer

OCU ar neovasc | Sease macu
Reg dg@ﬁ,é’rﬁatdldnl 620r Benga’md)miedala,r}?;bm’&tleﬂwat&ﬁ )-10; BenJamm etal.,J.

cl gn‘&t r ae]:‘tjg ? 3 i&e )lg g‘g@%@‘lseg g%% ’ g:ﬁﬂpg%t ings g}]kpreecial AACR Conference

on %gﬁg@ﬁésmc(&eﬂl 998\/\44%%& 8pai 1" JarhR) 4 Ql)qh'tﬁ’@ar@f In the
thé rnternal lining of the uteru$ during t

abmmwmmg@ym% mt@rln@l C)ell la!mmﬁﬁohg tymors ar@npadcrq@m ncfmnshed

| |f|c erence n
roffh SHENERRS: [ PR bR e BV RS R Raine
req@ired Eo¥ahe g@lth 5f ﬂ(ﬁh élﬂﬂll agaNekigical RS @ﬁ%ﬂﬁ@ni hcated in

normal cells, is quantltatlvelyc?reater than 1 ]
numgrens gthey disegses{a sy agavpsgilar disease, macular degeneration,

rheumatoid arthritis, ezc.).

Contrastingly, normal tissue does not require angiogenesis except under specialized
circumstances (e.g., wound repair, proliferation of the internal lining of the uterus during the
menstrual cycle, efc.). Accordingly, a requirement for angiogenesis is a significant
difference between tumor cells and normal tissue. Importantly, the dependency of tumor

cells on angiogenesis, when compared to normal cells, is quantitatively greater than

1



10

15

20

25

differences in cell replication and cell death between

normal tissue and tunor tissue, which are often
wezphoitred i n cancer therapy. Tunor angi ogenesPGI/US200HE38175

initiated by cytokines such as vascul ar endot hel i al

f r 3 i G .

dll%ﬁ%g&&n c%ﬁtrgllgl%c%@glé gl(q:de é%lgc?egﬁlo‘tﬁe 6691 leﬁflsl%g% &gde ‘iu}ﬁ"g)r icflgsue, which
aretdf&nle&p]aited/&smbattheﬁrepjander hypOXI c condl tions. The

actjvated .endothelial cells secrete enzynmes whic

" embHBYT EhEOERRSEiE PR beiniaatly GHenSS RMABRGY AT @ndothehal
f

P ARG TSR O o
endutiodliaf mﬂstme theeridcativgscataturt onderchypireic tomditionsmTtehactivated

n t he nerat turatlo of new. bl ood
endytil eilsBet it Bruees Wiy rerhi i Bereorceinisriiste Mepamgamodulate
ex LR GtadResidd BHCcEled sidhths BREeridh 'P%nowhfgl'}hg’chk de adatlon

angi ogenesi s, are produced by degradation of matri X
endwitlelie] erdls polieiatd gndem@dite fov@ed the ta@07, wigeh @ETLB5he generation

i1l al.. 994, 79:315-328; Brooks et al.
amg@ﬁRﬁHat newéilbﬁ Si%%)) Accordi ngly, these protein

f r agveiakitn IR proteih B dmen@Vsi@Gis Qﬁ&fb@ﬁinsh’lﬁ #S and PEX, which
preventing tunor gromﬁh and net ast asi s. However,

b bAngiegoneHYy RETPLS Wé)ysiegmdﬂﬁlmm@tﬂam@mg (O’Reilly et al., Cell

1997 38073129, WAL BEUT, (43P90d 170815388 LR flld LEM. (e Toos,
expensive'to uce’in farde tres

92; thﬂﬁﬁ)‘: thm@rdlﬁgly, memmbtelreﬁagtﬁmﬁ@mpy irbliteit h@v angiogenesis, thus
degr adat i on, ﬁc% One approach has been to identify

Preé(ﬁ'%mg tu‘ﬁ’@bﬂ"d@ as ﬁ‘r?é%faélsof t hese | arger proteins,
wWhi eldw2téd brdiéh FaBnRn@iHdid §1g19ﬁ@£nt RefH RIS Qafso&g'@d ith their use
anti-angi ogenic activity of 'the parent protein. 26

(@ eA|all'¢1¢1ﬁ@¢1llt d1el sxpansive togrogepin beg qdaahtm:snp@dzrl pharmacologlcal

PrBPRiSe HERELE b AoHPOR: g GRORPRB HaeBt Bogenty small

eﬁtﬁl%fﬁﬁﬂgﬁaenféfﬂf%ééls @5 oW drBteinS WRBICh Sfill 8G%Aih Wi sighi ¢t hb®idn of the
are still needed. ccordlngly novel peptides are

aﬂthé@@gﬁm@aﬁmtb’ypft@mr@ﬁ@rqtﬁé potential of peptides in
pre n V. eptide
I onégtrlﬂgu a%lr%rag rgl?for%%et%des-ﬁrlrag rlrguotr) g @(B% NESLS f%s pr%wl?iex compounds

witheineglant effectivesdse aspdvaitagdyalthafinbwtloodVeghes, nddiecules with
affinity, greater selectivity, etc. in conparison to
SunsHpY M’é’étyd’é%@ﬁ %éﬂilﬁw@cké Axcordimalnmoyel noptidespreanegded to fully

t
e 78" nByt b bip a8 bur 2ibe aeloha B Thf PaldhSRlg ey have
longerealasnaghal fritives, oot BeER@se tskgridatied 1mreetse¢bg1-a)@ﬂalaﬁt3s higher
uch as cell mgrati.on, cell invasjon_an

J 1 :
SITGHG) PPRPLIT YD o 3 GURPGIFP 19 P BEERLASE0 DBy B (Livant

Unﬁw/M‘é@é Paldie N%f 656)@[‘965 Vieat] Ot thes P@t@mtm@ 3@4@%9) Such
ot her needs %pow di'ng peptl des which inhib

nO%ﬂh gﬁ}ﬁg@ﬁ wydbe ed] uvenngreatlngmancm@ Idisensey a@oolrateainfdlﬂc gidiogenesis
su rllEer atl.on, | ) nﬁ h? 5 t hese pepti des,
r%‘g &eath 8%4 %5& nﬁngﬁg BFO R pepti des and

nmet hods of using these
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pepti des and pharmaceutical conpositions of these
peptides to treat di seases associated with aberrant
wQa®masEari zation. In a first aspect the preseneCT/US2003/038175
i nvention provides a conpound of structural Formnula
(1) RI-Ax-By-CZ-( R2 R3 O 10 or a pharmaceutically
avai l abl e salt, solvate, hydrate or N-oxi de thereof
wherein: a, b, x, y and gUMMARYr 1; Ais a cyclic
awi&& acid; . Bis a basic amno acid;, Cis a. sm

© RESSEHIt IR ePnfiPn safiskieg hese m%@h@rtw%bwwdm%wpdes which
. .| | ,
S RN oK, P B0 bl o ot making
theae pbmide@ qxh;tﬂmacswﬁmﬂ compedtiarsydfshesé peptides atbiethods kmsmg these
peSbas bt i erok G Car e ioPe Ao TRtk U diegeesasociacdwit

abS¥Rs Vhdcilagdaihgt er oaryl al kyl , oxycar bonyl or
substituted oxycarbonyl; R2 is al kyl, -(CH2)nS5(O) nR5,

- ( CH2} first @@?ﬁm@@@wmnmtm(l@@)ldqs aS(O@mRﬁd of@ricturalsFormula (I):
1, 2, 3 or 4, n and o are independently 0, 1 or 2; R3
is -CH2CONH2 or - CH2CH2CONHZ; R40s I kyl, -NR6R7 or

-ORB; RS is al kyR-apbstj, i—ut;gfi aow?,
substituted acyl, aryl, Substttufe Nary p arylal kyl,
25 substituted aryl al kyI het er kyl, Qubstituted
het er oal kyI het er oarﬁ substituted heteroar yl,

i

or pghapseuficallx prailablesslti solyatel ydiaty @AY-prileklereot wherein:

oxy § ituted oxycarbonyl; R6 and R7 are
|nd(eég§e’%g ?Qae;%pg%’en or alkyl; and R 8 is al kyl,

Subgt istautyelic ahkty)la,c:lcbr yl substituted aryl, arylal kyI ,
sub t| t teda.nwé%l al.ky het er oal kyl , substi t ut ed

het ar yI substituted heteroaryl,

het @rlg%r}ﬂ a8l K¥ho 9id: 30 substituted heteroar yl al kyI 3
WO 2004/ 047771 PCT/ USZOOS/ 038175 with the provisos

t haR iREkylssubstitutest aﬂlyj/l adydrsubstiteted peyd, alkyliulfnﬂyhssbs@ltmtsd

anﬁ%Ls Bjonﬁnzargla ksyl hsI tltu%eﬁ ai’ylzgikyls ary?su f?)nyl SP tuted aryl\ggl?ony?
heteroalkyl, substituted heteroalkyl, heteroarylsulfonyl, substituted heteroarylsulfonyl,
heteroarylalkyl, substituted heteroarylalkyl, oxycarbonyl or substituted oxycarbonyl;

R” is alkyl, (CH2)mS(0)aR?, (CH2)mS(0)-S(0)oR or -(CMe),,S(O):R’

misl,2,3or4;

n and o are independently 0, 1 or 2;

R’ is -CH,CONH; or -CH,CH,CONH;;

R* is alkyl, -NR°R” or -OR?;

R’ is alkyl, substituted alkyl, acyl, substituted acyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl, substituted heteroarylalkyl, oxycarbonyl or substituted oxycarbonyl;

R and R are independently hydrogen or alkyl; and

R® is alkyl, substituted alkyl, aryl substituted aryl, arylalkyl, substituted arylalkyl,
heteroalkyl, substituted heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or
substituted heteroarylalkyl;
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5 R is -(CH),,,S(O"R5 or -(CH2)nB(0O "-S(0) oR5

unless b, x, y and z are 1. In a second aspect, the
w@e@smest77i nvent i on pharmaceuti cal conposi ti onsPOF/US2003/038175

conmpounds are provided. The pharnmaceutica

co Ry . erally conprise one or nore conpounds

orngﬁéfﬁéﬁgupgggpgy acceptabl e salts, hydrates,

sol vat esROlis NtexdtlEsvhehhgienf and a pharmaceutical ly

accept abl e vehicle. The chojce of vehicle wll depend

upon, 102a&nbHeles Ady prokige.dt i histidineg £l perinerasdd isf when ais 0;
dmnistration. In a third aspect, the present

i nvention provides nmethods for treating or preventing

di seasesRAiis ¢CHAY, 03, R oar @H 35S (D36SI0) Rbedlest, x, y and z are 1.

vascul ari zati on. The met hods. generally  involve,

ad rri’h? §&°@F‘$ APetlo the Hss&&qnbweliltwndﬁ@wweugeﬁé ompautions At
cofpoRENEL et HRELIRRLLAR g BARH) AR ATRLS! o o
moBRER DESCRI PO O cAIHEadORAYS NGt hydmtes, sbiviates or N-oxides

illustrate exenpl ary coppounds_ of, the inventjon. 20
thegef AR ﬁggeﬁf%ﬁ&fceega?fw ol Thexhejge ol st Zgeficogpnd wpon,
amBfig Bief faford MY fRired HIBAL bF ABAidHAfEAS 10 a saturated

or unsaturated, branched, straight-chain or cyclic

nmon&va et ashgalr the ardsent invantien prajedes vesthasly fohizeatingov pieventing

. . i ngl car.b f
SR8 Pl 09 SRR 18 B By

invglvewdamihisielibg e a patienffrende@bof bidh the€nér or PRIvBYticn Lthbbsutically
such as ethanyl, ethenyl, ethynyl; propyls such as
effpitiyg arornt et a ¢maead zn% PhympeRisHlGempoyition thespnt. 1
-en-1 -yl, prop-l-en-2-yl, prop-2-en-1-yl (allyl),
cycl oprop-1-en-1-yl; cycl oprop-2-en-1-yl, prop-l -yn-
-yl, prop-2- BRIEF DESCRIPTIONOFYTHEDRAVENGS
but an- 1-yl, butan-2-yl, 2-nethyl-propan-1-yl,
2- et hyl - propan-2-yl, cycl obutan-1-yl, but-Il-en-1-yl,
but Fifu?é%ﬂZS NustraBEx EmPRIPYmMRRs bt R idvehtion.
but-2-en-1-yl, but-2-en-2-yl, buta-1, 3-dien-1-yl,
but a- 1, 3-di en-2-yl, cyclobut-Il-en-1-yl,
cycl obut-I-en-3-yl, I tas -dien-1-yl, but-
| ~yn-1-yl, but- | %ﬁé}% SR ,etc.: and
Defiiftidnske. 4 WO 2004/ 047771 PCT/ US2003/ 038175 The term

"alkyl" is specifically intended to include groups
havi i@@én@y el aes part of enethergubsfuent aefewsrio aisatgrated or unsaturated,
braAb NP S gl%'-c%gine&% Uid %ﬁ%llgVa%éd‘l@ ggﬁ?rogﬁrogrg T Gr Qgr?veggon qlge removal
gr oups avi'ng one or nore doubl'e carbon-carbon bonds,
of giechygisodea\atorg fionea singlewathohraiqrh ef a parchbalk o blzendaratisme.
ups havin i ngl e, doubl e and

and qr i Xtures, of si
TYP‘F?IFH%SS E&PS ﬂzcéaf?ep it ase BBHH‘%I.ted\S/WeF’éﬂé’l5§é®é$ $4ct af gthanyl, ethenyl,
S K: he 1$_1 1 AN
coBlyEBRHIRbLAN ol 3fShopd PR SpANS i ahbatid
progt kegih-2 eyl orpp-Cesrpt -iys Gdlyt)s oynldprop-12@-1-y1; cycloprop-2-en-1-yl,

prop-1-yn-1-yl, prop-2-yn-1-yl, efc.; butyls such as butan-1-yl, butan-2-yl,

2-methyl-propan-1-yl, 2-methyl-propan-2-yl, cyclobutan-1-yl, but-1-en-1-yl, but-1-en-2-yl,
2-methyl-prop-1-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-dien-1-yl,
buta-1,3-dien-2-yl, cyclobut-1-en-1-yl, cyclobut-1-en-3-yl, cyclobuta-1,3-dien-1-yl,
but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, etc.; and the like.
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carbon atons, nore preferably, from1l to 10 carbon

atons, even nore preferably, froml to 6 carbon
w@etoa®4777Al kanyl " by itself or as part of anotP€&r/US2003/038175

substituent refers to a saturated branched, 10

stragight - chai ., Qr_c k radi.c derlved
er VSTt g Rare e ARsed IR SR ey difree o
Iev@I oMgabfratdor) k.8 Boupé Kanes ex'E}]/lm\ﬁé@ siaglk @Eﬁbbn%ﬂjd)ﬁf’oonds groups
include, but are not limted to, nethanyl; et hanyl

haﬁpg 20 91 @ogq@bgscaﬂngp@ﬁbmmnds Fgr@wﬁlagu%one or more triple
caﬁ)bﬁ %be%ﬂ% hdsbﬁ-%é aéﬁ@@ qﬁ@{ﬁée 1¥<Lu'r?s Cffcsmglc? lﬂ%ﬁ@l}élaﬁd ?ﬂ’fﬁg c&Bon-carbon

an-1 -

boﬂdsralvhyﬂeampe@ﬁa 1dvelof satvsatoutiy in)tendzdmaé bypreqi@zaatkanyl|”
t but yl )“ cycl| obut an- 1 |, etc.; and 15 the |iKke.
Herfpf” al&ynylt §€¢I‘f566r erghly+ angtlk e s onaRfisss femehto 20

caﬁ)gfl ?{O‘T‘nst ﬁ(gt?p g I?CL 59 1o B0 @%Pﬁ diond E@én%&g: @fefﬁb from 1to

cyc avi ng east o6ne car bdn- car
6 cdrhwinl atombond derlved by the renoval of one hydrogen

?—th g més_lgéé”ﬂ:ggs/ii n OS ﬁg gﬁrl‘l’? EEQHO% gsg‘m&nt { %tﬁ to g Isaturated branched,
str&’i @l{ai'ﬁa&ﬂ 8RRyt ratﬂl':%l &Bi‘%h By @?B"I‘éﬁﬁ)}val c%QmEY)?HR%En atom from a

eny groups i hclude, but are not limted
smgtehemlgdn atpmep @,Wreglt glh@lha akyplo@i aliyahyl @meupsymclude, but are not limited

to b‘lljegﬁanéll, erlj;:haélyg Iplro iy gﬁP%aSI pr%}%:anrf # p¥o;)ah—2 yl (isopropyl),
cy%&!ﬁﬂo?éﬁ-@@l 248 nblitaﬁ/ﬁs sdwtae BMﬂaﬁ-ldeCbutaﬁ-Zbylt(séc-lﬁﬂylb yl,
ut
2 ey e Seh 3 A DropBR O (eutiDygyclobutan1-y1, erc; and

a-1,3-dien-1-yl, buta-1, 3-dien-2-yl,

the?;%i obut | -en-1-yl, cycl obut -1 -en-3-yl,
cyc I“M’ﬂby&i@lf@m -a§. pytt of ®fothey s@stinweat tdfiers ko kreunsaturated
or_as part of another substituent

b tsel f
braﬁ@ftd §94%16 fagha'amérgqya}lﬁﬁ%aﬂaawawmw at d¢3shPRfiarRgTaGaEb gy double
boﬁd’ ﬂéﬂl\%d‘ygktx& rén@af8f o \ydﬂ%eﬂtatoln? %fn epﬁﬁ%lg %ﬁﬁ’)@ﬁ 2Rt BPparent

triple derived by the renoval dr ogen
alkehenhe gmmug nayrbg:l 18 egherbionciavomes canfgaration ahd)lkcyhmdouble bond(s).

TypRl ERepR B insiy P et HaStegd S B Rgmenp Ry s

prdif P—I%nzl ylnpffopyll en—QIyI pro@-QtéﬁD}LBlﬁ(aﬁyghpﬁﬁ 2béﬂ-2 yll c‘g(lﬂtobro}f)LL en-1-yl;
cy«;/lep@o&mlmﬁwtm aush@ewtolssq’xsvl w;ll-en-wl,u tsel f or

o IS A P L5108 i,

butiy; B ahet-2ryhalykybut-beydl -yl,&fyﬂo@hk]{len—?ﬂ?lt, eycﬂalhky-ll 3-dien-1-yl, efc.;
heteroaryl, heteroaryl al kyl as defined herein.
angEirlgSent ati ve exanpl es include, but are not limted

to, « f |
CyC| béﬁl%msy ﬁé‘eﬁ%ra %'Bk enzoy?srtﬁ)%%; rgé? Onyslaturated

brauchled, Is‘afaﬂghkeham #t kyoky 'alkbyradicsblhafvntg atdeaspamd capporacrodretriple bond
ubst i uentr rs oara - OR31, wh

deRuB bt g g Sespc U g 8 Bl o g g perent allyme.

TyPRAEARyn RGPS @ﬁul@da Y& a@éﬁémin%d to, ethynyl; propynyls such as

prop-1-yn-1-yl, prop-2-yn-1-yl, efc.; butynyls such as but-1-yn-1-yl, but-1-yn-3-yl,

but-3-yn-1-yl, etc.; and the like.
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i nclude, but are not limted to, nethoxy, ethoxy,
propoxy, butoxy, cyclohexyloxy and the |ike. 10

WO 2okphmal fonyl " refers to a radical -S(O 2R32P@iEEm03/038175
R32 is an al kyl or cycloal kyl group as defined

herej , e 3
ARy FERLALET b KRB S5 E S o BB SCTOR . whr
Png byadrb ge, ﬁ]dnyy lcyclbaikyll sydlélmteyrballayidaityh earjrlallkyl hétaroalkyl heteroaryl,
itsel f or part of ﬁhother Substituent refers t

het%%lﬂélﬂéﬁﬁ defitsheran GRIFFOIALNE A dpfre Hcluds, huf atp w%mlted to,
d
o T o B A S o
andghelips |nclude but are not Iimted to, groups
derjyved from aceanth

o B Y e o e oF Sd STOSBRRL RIS B psaigal -OR” where

RGBS ¥R ARYIQR aoaﬂ{&lvg%@ﬁsf&@%ed hepr %res@ﬁt)éﬁﬁ@&@mples
hexa hene exal ene, as- i nd acene, S- i nd acene, i nd ane,

mc]udd,dme arerrmp Hirttitet] o ametbortya eingy, poepoapherexy, cyelphéxoinxy and the
lkovaI ene, penta-2,4-diene, pentacene, pentalene,
epentaphene peryl ene, phenal ene, 20 phenant hrene,

Pi CeNRy1sRIfeh AT edTers tPY FRNE szmgﬁ? WheReR™ id ki dRfleor cycloalkyl
tri phenyl ene, trinaphthal ene and the |iKke.

pheny
gropp a3 gefitsthheraim RBegrescgagitip cxanples wekide.tavaes nop lippted to,

t bon
uefBlsHR0h S, AFsIRLE iy flolp, Yud ATy fadie B8 P00,
S ubsAi’Uenitsel Bdreas pait@f ambthﬂ)sabstﬂueait kaftrs t6 adion@lvaliem aromatic
whi ch one, of _.the _hydro onded to a_ carbon

hydzpesmyon %xcelaqlweg by Sherimaralgi ong Y&Rge APBFORAGHEY garbon
atofn&a %?&t ti%rhr%r s%ﬁrlstelﬂ{nol%@mal %ﬁlup@fn)é Rk Kt ol 13 BSnited to,

I ncl but are enzyl,

groﬁpmmfwﬂétohmmedan&ryle@ Mwapkltbylhm; abep)nlenanthrylene anthracene,
| met

azugenﬁa R & éﬂleic(g)rpn ht ﬁ%%rﬁ%tg ;;IPXrehe hexacene, hexaphene,
hex%leﬂépcﬂ'tﬁ@%ﬁ&)@—i%ﬁ&i‘ﬁe lin¥dne indenet ﬁ?ﬂﬂheﬁ&le Yh&deRe, octaphene,

specific alkyl noieties are inten t he nonencl ature
octalexd, Qv klgnss Ipenta&,ﬁdmnkmtacmpmtalaw panirphspe, paylgae Phenalene,

Pref er abl al k 0
e it Beplakil e iRk Re R ity Bl Vppaghttene
andthy ligk. kaef@ﬁ‘@lypaﬂ @ryI &bdu ﬁﬁl&hp@@é fitoe6 & Y0 carboh Soyhs] Sore
% nore preferably, an arylalkyl group is
pre

@@JE@@}H afqlarahpnatems. | the al kanyl, al kenyl or

2 00 840l of Bt A bl BB A G B
radRETHIIERIOR 816 38{hE hytDgagatosts boadddtoaf demini atcanamypmany a terminal or
srefers to the n co und .t

t
5P SOy BRI TR ree! BOND. A PEytely Eothsdasluge, but are
not! 1§n1§é€f bl G429t ZIﬂleﬂ?Eﬁlﬁﬁ 118 Ehéﬁ)@e‘iﬁen-ﬂ]% naphthylmeth 1,

|agnost|ca ecti ve anopunt vary

-nephthivﬂethanfi“pyiuaalaplutheleaxesda*den@hdlqb@@yl,a-s@ﬁ@mpgyméﬁhan-1 yl and

t C of th a
the k5 3P0 BT pebiPert B REL Albar St R e
aryldliadnyl ¥eer a’iﬂﬁll@hﬂ B el fraeferHXaAA 2L lalk Pl @ELLBL(Cs-Cso) arylalkyl,
induce or inhibit a particular praoperty or condition
e.gj, thesalkquybi allsanyt or étll@fré/é foiety of the arylalkyl group is (C1-Cio) and the aryl

moiety is (Cs-Cyo), more preferably, an arylalkyl group is (Ce-Cyo) arylalkyl, e.g., the
alkanyl, alkenyl or alkynyl moiety of the arylalkyl group is (C,-Csg) and the aryl moiety is
(Ce-Cr2).
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the to detect, induce or inhibit the property or

condition. The "effective anount” wll vary depending
wo@rooiiog77ant i body and the particul ar property oPCT/US2003/038175

condition. 10 "Conpounds"” refers to conpounds

di scl osed herein including those enconpassed by the

generic fornula disclosed herein and conmpounds whose

st r (iDtagnesticsllyefakios eshohet” e¢firs to THeeans@ap ofimdsompound that, when

specifically.include an l[tineric forns of the am no
admyfnisier ‘Liﬂf’e gt ﬁ>a£| 5%%?%%%#%?6@% is syileigpdadetect the disease. The

i) ; o di . . h ‘
S B O Oy B0 n
sevehibranddhe sge; weight,eraad/tbe pateatriods traatede. 15 When t he

chem.cal. structure. and chenm cal .name conflict, the . .

chorESevE e oo ey SF FURramd He' hhiehtdpiistered for
exa@iplé, N6 d6@PDRHNEL oriNRIbAQIFAGIS p@é@% AAdHiONR AFdIRE %o detect

chiral centers and/ or double bonds and therefore, nmm -

thedx letectanduecoranhibstes propenticor conditivou Alhe *‘bifentive sowent will vary

Lae., onmeLri.c I spner enanti.oners or

derfhaB gp B BFLR R b PR oy o PR ST i sty at

chi r@dmpAHIET feférs temsas fis@dsed Heeeif MM AR those encompassed

structures depjcted 20 herein enconpass all possible _
by tsieengrin Rrnsladlisplosed bersincmdrcampeapdserkose sEpetiieri disalosed herein.
ThSEShERITO TRl Yndhile g%mi&%ri@ forng SPRR! drhifid la{;i%ﬂ sequences

pure, enantiomerically pure or diastereonmerically
disgoseel)heatin, therapduitionenjugatanthesdof nwbdiagmmstic conmfugdtey sreof. The

Enant.i omeci ¢ an stereoisqQneri ¢ m xtures can be .
corRILHTy BHY PR IOHER L6 ByORGNEhegH S o Bfuresmgior chomical name.
Whth SiEHHROR sBuctii 2 cAERRAPL A dnfiEi Nhd eﬁaﬁag ﬁ#&bﬁl@é is

synthesis techni ques well known to the ski
detemtinafiue.of 2% ifbetity ofifsoodwoney:. Bheonepdustls inay semteinaine or more

.1 aut ic f j di t | f t he ket
onite FeeaR g s PR b A Aol P sty RO SBposeh o
doubllé-b&idiseBed e CEReh IheE RbMeRN CARMRATSers 8F HiaRO%8else Accordingly,
tautoneric forns of the illustrated conpounds. Th

e
whenbstprsochesnistrs e dhivel eeaters isgot snscidiel e cherpicalstmetmesudapicted

. Vi t qni ss.dif f.ergnt
e ShE BB 050 SRS et LS TSRl g0
stereombBsalYpurs firope ., tdeaietrizyll P purd eriaf G Pid Al @ikrd Gt O
. conpounds, of the invention include, but are not . )
diagtprgpmgrcaly puse), andgnanfiomericaad pigrpojsanene rgixtuggsp, Ergppiomeric and
: . : h .
w30 BRI S PR ) AL BB P pioomer
usiggssaNapkipn éxshniqnegardiral syntieeis hgodinamesivell kodwatethe akidled artisan.
N- oxi de .f or ns ar e. i

ith ] f it t
Thq R PR RID i RS bBIEERS T4 i5chr D0 0l for, the keto

forGNE QMR AT MM e8K | AécordingM! the @h&nﬁﬁyﬁﬁléidrémP%ed herein encompass
annaigous forms. In general, all physical orms are

all pegiblatastemetigfompreofiiBe Jluswaied aprnpeundsbhe hempoursle also include
dto e Wthint

isof.toﬁlxeéggi iea%Qle? %g?@éﬁr@sn ﬁ?%ﬁl}et %rerP?r ia{oné%%ame émgl on?i% %Qa%s 8Ifferent

sen 1 on.

fromnBestsindothassdoaReRimbilAfoundtif ey, E5abipl GUTRGIS 1t taay be
. illustrated, that brackets indicate the point of , 13
incerppERRIR coprPauRds ofifhe ipvientien welude it arernt {iited day ' Ho fH, °C,
14t [3g, 3% [0l " i 3 t

CLIR, ) T, U, o Rl et o
solvated forms, including hydrated forms and as N-oxides. In general, the hydrated,

solvated and N-oxide forms are within the scope of the present invention. Certain
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unsaturated cyclic alkyl radical. Were a specific
| evel of saturati on is intended, the nonenclature

wo eyslogrkanyl " or "cycl oal kenyl " is used. TypPCHUS2003/038175
cycl oal kyl groups inciude, but are not linited to,

cor%grpo %@%? rg%l\éte %f%&lﬁ{}l@ céﬁsgﬁ]gr og A é/us %I'st ﬁg r,g'e{ge]ral yhysmal

fortB reCaqlvarink i 118 @ePcifierh te@l@)th@ yfékéiﬂ hrk\behtloﬁfﬁl{d%are 1ntended to
preferably (C3-C7) cycloa Cycl ohet er oal kyl "

be Withialthe aqopagf papresgnt laﬁmtwa;r Fgﬁb@t itsheid be andgrgfopd Wéhen partial

struv\ﬁt}resno c%glpg;r,m%soua{r’llg ﬁ%ugﬁr L§ Qh?tyb%ék%tsqg&lxgte [ﬁ‘?egéogxzt og'taﬂ%chment of the

parti¥ibheRfe BitRETyt Gtae indtteprndent |y repl aced with the
sane or different heteroatom Typical 15 heteroatons

to reyslealevlt ki iteelf oy PaFiHERythehbsamentsgtersip @ sglyated or
%a{'lﬂt & cth% p{}!’l rddica?> Witerch s n ffg; lev ?Eﬁuﬁu fGhfeh@ed, the

rattron is 1nt e nomenc ature
noméxyﬂdtmhé‘bwlﬁaikét@ﬁ ydn‘ “cgcloal'kelyﬂ? [shEbdlr Dapikarwytlvaiky] greepk include,
Typi cycl oheter s i ncl ude, . but are, not
bug %rwtgamtftd&o %PBE’.?p‘%’ SR BRORIFEGIGEE 1255 PFigpgntane,
c ctlcgﬂe'xﬁl?é 89l thé k4 alil‘éfe'réﬂlﬁ &he %MFQ}I'%?&W ie '((Df‘-f(ﬁ@)' HE€loalkyl, more
pi peri di ne, pyrazolidine, pyrrolidi ne, quinuclidine,
pre&mblylﬁ@z—Cn)kce/clozﬂiyl Het er oal kyl Het er oal kanyl ,

e O BBt BB SR P o

unsAbUsERY byaiechiia kaaivdl ivBiehone o8 &€ Edrbed Moms I(ihd\ldiiycabsomated
one or nore of the carbon atons éand any assocj at ed

hydrp gerogemns)are idependentiyerplread st the saspg eRdifiorspt etgratom. Typical
hetgl%mt%ms tf) éﬁlgc% ﬁ@&ar’g&{ mﬁ%ﬂ@éﬂﬂaﬁ éy%ﬁf"ﬁ‘? na %xﬂit@(?{o N, P, O, S, Si, etc.

roups can é I'nc hede’
ngif@w @;ﬁeciﬂbclbuﬂd (bf Séblﬂlfatlali & intehdéd, the wandnolatur8 488 %ol@6r@Bkanyl” or

cyc@ﬂtemﬂg@yl” is pBggg Typ1 q&eteroggﬂ’g&fpl\skig;:lﬁ%}gn: al\rl-e not limited
to, Ig?o%ps %@%I{ggn §€§é9§4 &zmﬁ&d tHifdhek] 158da M8, RSpholiRD piperazine,

RA0 and R41 are | ndependent Iy
pipl&;adme,ggmazodnldkrpl pyrsuiltisdd, qunnledhchhégythd therlide, substi t ut ed

2%85 arﬁl :i\l gé EUbslth ut eg arg @#% i ﬁXCl;gﬁyﬂe&seavesoras

par® BE LI Ru R kent reflab QNGAl Mdny1, SIKRAYI dnldtaﬂ@nyl groups, respectively,

het er oal kyl , heteroaryl, substituted 30 heteroaryl,
in WthbrO@a Dym@rﬁkqﬂ the earbeib 5&%5&@1@3%&8@@%@%%@@ atoms) are

tself o
indehGEh I ishlaceRiih RE Km s ARAR A GOABRK Blpe, Typical
het}?ﬁﬁtcﬁﬁb gﬁﬁi’p:s Wﬁhﬂk}én&i&&mﬂﬁcﬂﬁlﬁﬂﬁlth@ﬁ geonps fyedidegbut aa¢ nonlimited to,
roma single atomo parent heteroaro
'Osy§t= eQT Ty%ﬁoap ﬁet@g&%yl‘_@ﬁ\&ug)sl\llmbl -Ng gnﬁguﬁfar not P(O),
-Pdgk 03 VR 30044 04 &7 RORRCTHLHSROP, %%Pe71@34t1@35 QISORPSR® R,
|vedPﬁ‘ om acri di ne arsin oI e, carbazole,
R ZxcRt laed independénthyrtgieqgenhalbyle mebstituesdratioylj arg], sbstiaried aryl,

I, le, ind le, i le, I
aryi b Blitat ety 1y i BN sub et s st
sulbs%%éﬂ E‘}@ld}fé?erodl?ﬁt @811, sh&ﬁ&ﬁ@c@h&eroﬁﬂtﬁh thBieFdagyIN@ubstituted
oxadi azol e, oxazol e perim di ne, phenanthridine,

hefetremgnbdiero biydedkyl o emt&tltlﬁ@d hqiﬁphlafllaélzyln e,
“Heteroaryl” by itself or as part of another substituent refers to a monovalent

heteroaromatic radical derived by the removal of one hydrogen atom from a single atom of

a parent heteroaromatic ring system. Typical heteroaryl groups include, but are not limited
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5 pteridine, purine, pyran, pyrazine, pyrazole,
pyridazine, pyridine, pyrimdine, pyrrole,
w@00r04772i ne, qui nazol i ne, quinoline, quinoli zZPEEPS2003/038175
qui noxal i ne, tetrazole, thiadiazole, thiazole,
t hi ' n
to, éjdg%g Plgﬁ??d ﬁ%ﬂﬁ%éﬁhlsg,r%gpa I'lg gc?lgb&%&%s ?grbo éee fBromane chromene,
cinfielihe fedn NatiedzoRy, tldazd18rifddlE ahaslak] ndbliAne, Isobenzofuran,
. menber ed heteroaryl. Preferred heteroaryl groups are
isochpsengdpeipdale fisindal e cisprereolingyispbiagolepispzarok spthengidine,
e e .
oxg)cﬁ%(f , k@2 ble é)gnfn'i]cﬂ éé%hﬁﬁ%ﬁ ﬂrgflﬁla Pg%ﬁ%&lb& Ph#ﬂ%ﬁ@%tﬁalazme,

xazo e an eroary

ptetiailiec plirineSp ek Rb2asihe peraz812, pymcauzmhpp}efdm&r pyn@ndm@ pyfsle,
def.i.ned herein. Representative exanples i ncl ud

PYEPEZIRG IR HNSy AIBOLingy ﬂP‘é‘?Ilélﬂ?af%lH}ﬂxa ing, HAGEON esffmd&ffyle thiazole,

thlb@e%ztﬁw&é Lﬂaﬁﬁeﬂé afil thelifi. IPre abl eq{e%sa&ﬁg&% is 1% 5-20
or as ar (0] anot her su stituent re

meathecdd Ietabiyl, mczts predgtplolx|framn SVMOImdzmbmed bétetohryl. h?r:hfﬁmln

t bonded t ypi I
i P B PO, PG EPPLLURGRY R HoeVePatAegs beprouran,
indO& HYrig8 dufihdling] #ilia A, BkaR%e AdSyradhended, the

nomencl at ur e heteroarylalkanyl, hetg{oar | g} kenyl

and/ H@Imﬂﬂdfg}ﬂm nefanyto 4 mdicakS40)Rn” wherb &' T isdn heteroaryl group
[ th r oar I al k u
as g%?ﬁ%egrth perF:%g%%IR% Fﬁar{l es 1nc¥1de gchug S Ikoi I%ﬂlgdi? ipé/ﬁlf}ﬂﬂlfOﬂﬂ
indodyladikngy hmfﬁazﬁpl)éulﬁn}ﬂ hﬁd th%tlﬂ;reoar yl al kyl | s 1-10 20

menbered and the heteroaryl noiety is a 5-20-nenbered
het eHstgrqarylalieyl"byjtsgtor %P%ﬁ ofarmfer ﬁ@bﬁﬁl@re@arefers to an acyclic alkyl

I OF.
raci;'r(galtl gl{ @ﬁf oﬁh %y{hﬁ: h?gfr% on n ta{l‘)ﬁ'f ﬁﬂ?cg Jto’la giﬂlg(cﬁpn%érrné ?(Jagy Iépférmmal or
bmxm«smj is lmjlzaIeyl with aaheﬂerbﬁpyﬂrgrdmpr éMhéTeEpafchaY alkyl m01etles are
r bonyl itself art of _a
mt@%’é p &8#%%%%%@?8*1 1ol Qﬁteroa@(%e@&%g{m betgropyiglkynyl is
usé®Ah §eEBL&d é}ﬁbcﬁinlﬁ)éﬁts tﬁé’ H%f&ﬁlﬁﬁylaérg I% is &24- Sb membered
substituted aryl, aryl 25" substituted
hefarqmdhlkyl e.gc ied dldrkyl a,lkes‘wbslt alkyrtyé thodsty o6 teketeroarylalkyl is 1-10

L O S A g i
meﬁ%ﬁéd Hdt@r@:ﬂryﬁﬂiyﬂ? réoar the ,alkaﬁ?lt ey or alideuin Iﬁélety of the

substituted heteroaryl al kyl grou i ned "herein.

hetreqardaliitig @eméﬁr@ﬁr@néﬁlq h?éqrgwf)m@wy isracS-hdmanberaddapteroaryl.

t 0, « |
ohen %y’ca‘&g l%&@ e fborl% @%g )%lf (Q:lgoﬁﬁéécsﬁf)gﬁﬂ%lt ferslto B rad1<‘386
-C('GBa(DR threRﬁztnepreE%mgarﬁylkyle Eﬁbsflﬁlftai aikj(lpar@(l] stbstiaited attygdtrylalkyl,
cli yC rin st em havi ng a cqnj ugat ed
ittty b elba L st SR sdths T In PR ted
cyﬁ@lﬁét&b&l’k?g heteioalm (s8R B 211 3)1 rl‘%te?%ﬁ’&lembstﬂﬁ%dfhléé?&ryl

rin ms in one or nor e’rings are
he‘rarqamdalkyl ersdbsmmed) heuamaeylaikylt greup andefinad demat. UR giresintative

R PSS DS 0 A7 TRlsh SRR on AR B RA P,

ph&tyloxyEXBoaAl bmpﬁayc@mmhﬁd:th@m systems include, but
are not |imted to, aceant hryl ene, acenapht hyl ene,

ac epBamn.trAmmtlﬁ ﬂ?dng Syitern A taders fo atzun@ﬁgated cyclic or polycychc ring

system having a conjugated = electron system. Specifically included within the definition

of “parent aromatic ring system” are fused ring systems in which one or more of the rings
are aromatic and one or more of the rings are saturated or unsaturated, such as, for example,
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benzene, chrysene, coronene, fluoranthene, fluorene,
hexacene, hexaphene, hexal ene, as-indacene,

wa@20oateene, i ndane, indene, naphthal ene, oct ap€nEs$2003/038175
oct aphene, octal ene, 5 oval ene, penta-2, 4-di ene,

a n pent henal ene
L SFERB oA BhBncRE ROAEN PP bR R I5RL8 e,
arefrﬂi@ liagre to tabe@iﬁﬁp&he rh%endphﬂﬁ'&mbt dvaplesmenthaylehd, Bethtdckes, azulene,

"Parent Heteroaromatic Ring Systeni refers to a parent

bengeperphysens, feroggas, dupranthepmithinrengehracensy kexaphensnhexalene,

_ o
as el SRRLPE, FHAREHRIRE (URHANAS oBLBMR) oBafhene, octalpne,
ovilete poh-Qy- dfﬁmlpeaiacéifet pema ey periiaplicap) Redeid) @heﬁlémn

atoqg incjude, but are not limted to, N, P, O,

phenagthresice pIceR, RlSiadens, PVIAS P X ATeRe LTHBICERR frmhepylsae cslfmaphthalene
and BRN{AL heteroaromatic ring systens” are fused ring

systens in which one or nore of the rings are

ar offBigrent Betdroaroematic ngévsjém‘l’ hefensito g@ara:n‘eamaiau«: aingdysdem in

t t ed exa ol e, )
i ot e coh B SO ] S Smae byfip SfreamS) g dadpendently

replavell RAR th am& andifeRAs h&&r%atoﬁ’ pl"ﬁﬁéal B@t%ﬁﬁ&oms to replace the carbon
het eroaromatic ring systens include, but are not

atopsrinelade, tbut argmet asedto, daPbQz 8] B, ep- Saedibedllyancluded within the

defi%lﬁé ngf eparenl? ggt:gFoq\?dma iglnrﬁlr%gygt%glgg %1{ %l%eed rm%salggeg%s 011;1 avlhé?p one or
mdrS O£ 1hE @Res Bre drG@htittldeone o 8@ird 6pihe Ridgs heQgtirated bNeasaturated,

i_sot hi azol e, isoxazol e, naphthyridine, oxadiazol e,

suchagz Br @Xamblér Jupingielebenpedionms henzafuian, chrRERN slHeMERR indole,
1nd%|ﬁﬁél %hﬁ]l%ne Rkd. t’f(}%'lcaﬁ ﬁgntc}{%'ie%érghﬂﬁc ngg E{és[&%ns glghﬂé M@ are not

pyrdzine, pyraz yridazine, pyri pyrim di ne,

linpited @) agsindute, reatbiazo 16,83 -cart ol zlddohia@e, divdrhéld Bidnoline, furan,

qui nol.i zi ne, qui noxaline, tetrazole, thladlazole
imidqrels.gndazol, insigkre Fsloling, indpliains, isgbaiepbiie, avehomene; ikeindole,
1501ﬁ5ﬁ5m§f§1§%ﬂ8@1§€, 1§cﬁﬂi@9§l€ ik Q701 ef %ﬁﬁlgﬁﬁ%n%t 18085510 azole

conmpoun armaceuticallyrac PEVERIe

pemmﬁdmeMpheﬂanthhrm; phﬂiamﬂ]mlmeaplmmzmb qrhdchlztzﬂ)nea ptbaltdlr&npunne,
25 Pharnaceut ce table sal " refe{s to a salt

PYIGH: @’f&%%@erf?&o e‘mﬁ s PYRRidjaginyagle, pyrrolizine,

quﬁ)ﬁ%lﬂﬁC@hﬁ&i&al]ulﬁgﬁilﬂé gﬁm‘é&aﬁﬂéeteﬁﬁécﬁg tthfé@iﬁﬁ@l‘é”ﬁ‘uaz@écﬁnophene
sal ts 1 nclude: aci addition salts, fornmed wth

tn&mb%gaﬁh@wamddgﬂﬁuth as hydrochloric aci d, hydr obr omi ¢

aci d sulfuric acid,. nitric acid hos ri ¢ acid
na PrastippdichCoootniol e oS BRSSP g Rt aS
ph@éftégicaly deceptabRiveRicte, 8Gihdvhibie ¥RMOhHoakd th administered to a patient.
cycl ﬁentaneproplonlc aC|d ﬁ%%ycollc acid, 30 pyruvic
aci d réito & epbicofi qomanavad, wairh possesses
[ r
thea(fétsfrilec}: %am agolg@r:éi gcéﬁg%f C}ﬁe g&ﬂflit ci,(])n]i 5§§b§ﬁ%}g§$§ include: (1) acid
addigoz sdlts, fozined mhnmngamc acltlsi suchrm Ihg*éllolchloﬁc iadid, hydrobromic acid,
t han sulfonlc aci d, fonlc cid
sulfurie acich Jafeic &Fléuph%awcafﬂ&ﬂ fﬂm es(@%émﬁ%mé@mrsw geids such as
idid, BRFGAe 4b [iRRk i agiid, |
acdie diid, BERTaRc I ke FlﬁclTC YR aRaege el EBRUE acid,
pyruvic acid, lactic acid, malonic acid, succinic acid, malic ac1d, maleic acid, fumaric acid,

tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl) benzoic acid, cinnamic acid,
mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid,

2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chlorobenzenesulfonic acid,
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2- napht hal enesul foni c acid, 4-toluenesul fonic acid,
canphor sul foni ¢ aci d,
wa2000krbi cycl of 2. 2. 2] - oct - 2- ene-| - car boxyl i cP@DUM003/038175
gl ucoheptoni ¢ aci d, 3-phenyl propionic acid,
i,C: AGi
2 B OB LT el AT ARER Gualh,
4 rhgtﬁylb)cymlam Rboct-Benal] - csﬂalokplyd actd egdnad»hembma latid, El(phéhylpropionic
conic acid, and the 5 like; or (2), salts faormed when
acigf trispetylaceps a¢idn eﬁ%ﬁé& B 10R1G Aralh A%H:Qﬁu %Bﬁﬁeénalwnc acid,
glﬂﬁﬂﬂc%@ﬁdhy&&ﬁ Blc dcﬂi[‘ sal c acﬁ Nst@dritAlcld, ﬁﬁc@hm afld; and the
an al kal ine ear I on, a uni num i on;
like;aw (2l sakis ﬁmnmdtvsrheamncacg]mwpmtdnqsaesu«nhhegaremtmmoam msagplaced

di et hanol an ne, anol ani ne th m ne
by SRR o et AL oEtal B e M e. o B g O A g Bt By don; or
codr@frafes Wi A &géﬂi@ﬁltse B8 WWainol 86k Ri&Rind¥mind Oriethanolamine,

carrier with which a conpound is adnlnlstere
iNImﬁhﬂgﬁﬁmnnnmmkumebkhunans The terns "hunman" and

" pat. nt are sed er hangeabl.y hgrein, .. "

br i B eps g afiugny ek gipien
camleﬁtvltﬁfwmg@wmp@na ifh&amseered. di sorder (i.e.,

causing at |east one of the clinical synmptons of the

di seBatienhonclpdesdayaqnsp Tha tems Thupan’] aodt “petient” argyserk
nug%gggggﬂ Qe Predi sposed to the disease but does not

yeT pefience or display synptons of the disease).
" Pr SBreuetitingg oe fgrev entiont esfersad ave:luoﬁomndmakgofrmﬁmnng @ disease or

ui r.es transf orma wi t hin e bod
dlSP%ﬁég %ﬁ%ﬂ%&@?% OBy aﬁthe elg &g@p&rnés ?ﬁtga E}eﬁ#gﬂot to develop in 2
pa’@éntt hﬁ%’ﬁﬁy Belxpdie ?@5@151%!1% oseA &y ﬁﬁ@‘?@e@&' tebbd ﬂo@ g&t éx}()@nence or
unti | converted to the parent drug. A hydroxyl
displaytsaminpiomup Q:frth@dlﬁwehe converted to, for exanple, to a

sul f, n, te,, ester oy .carbo whi ch
hydr rFtP e Aot e RieTisplicbad P g Baima ormation
withih B8Tboey tcﬁ&[Ha@é e Bt blg MR ABEssGRO B Ry, 1®bugh not
exanple, to a carbamate, am de, enam ne, im ne,
newswéss wh@m%colq@qeﬂwmamumdrcowmﬂe iyl pamr@dmgg A hydroxyl
coMmﬁ%ucf}gé/ m%?é)g)régﬁ\% elzigg aflgp aanp € ttc? a sﬁ’lrbgnaléc:eg %st‘ié s (Sr %‘Hongte
praaifug Sihéch Boy bé n;zdrobyze@ mswzbcyto ;ﬁetneé ﬂleﬂﬂdlré)ljﬂ 0@8p&Isl) ,An amino
am de or hydrazi rodrug, which be hydrol yzed in,
CoRtAEIE BUFHHFYb aéowefeéafos §XYTPlE: 1@ @ ReB Y aiade, PRyEngEnine,

{)%gg(;rﬁ?’st ygb%}% o{?g %g?\jegﬂv\%kly%em ‘{ng%%‘g@(%t}} | ggyzed in vivo to

previde tha aminoRrom;muady A cagheryic hadardgpmay bé cpretted ta myester

(nff G A i SRS BT pf Wl ATep B e Py be hydrolyzed i

vszrt@?f e tRY BArBek 1}t ackd @ mpHnd! pfsah@gsyfomﬂu s RRickthAGlRdl groups
he drug via bond(s) that are cleaved by enzynatlc

difarent fizpn- tbmeywﬁﬁda aborre aresvélhknawroto theplatledartipag. gr oup”
refe I t hat ttac dto
; eacil%moqet%u%g%lggna orgqr %fpagﬁtl%g %rgl.lé@halt en uf( tE‘ieto mask a

furlc@iehel %so@rwi@lm\aemlg mlobetald doint sttsahe A 1ﬁww1§foamgl Typically, the

raou
pro%nomtg/ W111 be attached to the drug via bond(s) that are cleaved by enzymatic or

non-enzymatlc means in vivo.

“Protecting group” refers to a grouping of atoms that when attached to a reactive

functional group in a molecule masks, reduces or prevents reactivity of the functional group.
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WD 2004/ 047771 PCT/ US2003/ 038175 Exanpl es of
protecting groups can be found in Geen et al.,
w0 Rianeri ve Groups in Organic Cherri stry", (VWCPYS20851088175

ed. 1991) and Harrison et aI " Conpendi um of

ExQUeE b Q88 R Gung Ml BOGS VS o PR GBS rganic

resen at Ive am no’

Chgmistp3, (Wity @&’ edb 199 Braad mm-ndomrw wed (Icﬁnpeﬁldfuﬁy of Sbyntheltlc Organic
car bony

M%ﬁ@%ﬁ, Yols{ fefglt(j'l oglgo\gilgz) %1{143%(?{;?% W % (5 eﬂg%r:eo iy §iRQ protecting
gr&ule}@h)de bl?t & hoBidd Sl W ? lﬂ@é%?ls i RR¥dcef, %€§Z}>l
tyl d substituted trit groups,

bemqup{ygaaiboaylkﬁﬁﬁBZ ), Gerf-butox praybamst (iHooXy canéhpiyilyl (“TMS™),

R B UL A TR kg et ™

all Bﬁ&d&%nyp Lﬁﬂl%rgn}nﬂfethyidx%ﬁrg&lﬁg FM@@S M ggr Exgﬁ)ﬁycarbonyl

Iﬁé r oxy (groui is eithér acylated or al
(“IS¥RLY) andathd like Rlepnewntmméwéroas: mb¢tlmralhpsyhcledd; dnsare not

dro thers, tri kls' | ethers, an
i 5 OO N BB S BRI I o SRS A0 o eyt an
trlwhetﬁ&s Qﬁl &elllas ﬁIk'yBethyﬁr REEHy RSB By eRers, HIBBRANEBIEN and allyl
replaced with the sane or different suBstltuent(s)

hFV’pl cal substituents include, but are not limted to,

: M=|\l%]ﬂ—,%&}u%% d%%e rsqg(ﬁ\ﬁrou%%\}g i_cgéﬁ:@ 8{ ﬁ%fe hx@gen afﬁns aNrEB R

indef¢rdeaily SpGIcRO ith-tB¢ n2dGQdiffeoB SR} @ent(s) @Wbﬂ%ﬁ@s‘tlmeﬁts

1nch&{e%é§@62 not&@§%§d§20é%p éRg@OPéOM WRGO&G . =NR%,

- Qaﬁg\j 60
CF%R%@( NR63 NR60R6i gﬁg%ﬁé N"Zl\ﬁ%gé%)lwere @l(o) R 08(02)0’
-OB el endE@0)).aPHA)( ?)(ORGOP(GHD,RG")E(GR“&H@(‘RR? acesm“

PRy CEI ey eI TR S BRI A R A o,

m@mfm@wvmmm6z NR\?QR%%EI%M% hMlapenalelﬁigl 4 halbgsh: RS RS
é:ycl 6Eet eroal kyl, aryl, substituted aryl, hetéroary
R*G#nddRi 8 m@qmdﬁé}yérydmgﬁn,, albyl, eybstioteal allyleﬂbom gutiR@tuted alkoxy,

h Wh
A DL AR R
sutsyioitataye h@tafdﬁyﬂ of Isﬁl@httﬁétﬁhdi@éa@ﬂld)r BpHomg R and R®! together with

i ndependent | y_hydrogen substituted al kyl,
e ST b b Sns nosi r die

cycﬂéfl@té?@ﬁkﬁrrﬂ?g gﬂ R66%%£q5w1§? ﬁ%ﬁ rR@ﬁ%@t k&ﬂayl So¥tituted alkyl,

25 substitut®e hetero
ar}’ﬂl@tyeb@]klyy Isubsdmtutcrpty@w@]tﬁyoy@ﬁahe@mhll&ﬂ&ubﬁg&teﬁ&yclmhéthroalkyl aryl,

t nj t en at t he re bonded f Ags )
suts By Bt o PR o kel Beed ey cPOMAT RoaPRYR® together with
thef’ ﬂlotlg@gglll %'Ecﬁfé g? gfglclﬁ_théﬂﬁﬁ, %bﬁ&bj@i%ﬁn 'aré‘;{lleH@ceroMkyI giﬁs,lestIthed

cyclqut@roallg,ﬂmmg. mferah@ suhﬂ@enis]\]gclud@(M) ;KQ%,(FO -%(5 @Sﬁo

MR Ot e Tor) %%S&?%%S?@@%SN . a%%s@smo

-OS@) F@@@ﬁ@ )s;( m@)(oms@m OP ggn‘ﬂ? @(@fléf\lggtsm“

C@gb& zdé@>m(lb) (W(M @N%S’R%%ewmfs@ly -M, R¥, =0,
-OR@( f@%%fg gyké‘%‘;o) LERO0CN, GGE), NSRIFR, -HoJdcFk Rah,

OP(O)(ORéO)(OR“) C(O)R60 -C(O)ORY, -C(O)NR*R®! -C(0)O", most preferably, -M,

12



10

15

20

25

30

12 WO 2004/ 047771 PCT/ US2003/ 038175 - R60, =0, - ORG60,
-SR60, -NR6R6', -CF3, -CN, -NX2, -S(0 2Re60,

W0 RIT7CR6) (OR61), -C(O R60, -C(O 0260 , - O @ /kE0§ 038175
R60, R6' and R62 are as defined above. "Treating" or

bot Lgatyeat 1s SO doef
Rehbgdl ment SRt 6 ﬁg ang| |é§3r’ ar 6? ﬁeégﬁé%asﬁ@)@l@oﬁg
C(ORE, -Cepyarst | -agoyD’, waelmmﬁhgz hed REVat apdeiiedabotdie

di sease or at | east one of the cI i ni cal synpt ons

t hereof). In another enbodi mnent "treating" or

tre ”» ’Q I :

phys?lc':éay ‘% o ‘?I%fgetﬁ_fé_rﬁe_rﬁ ﬁ{ﬁﬁ dl&ﬁ?etérrlﬂ%o%er J?%?;sté} s leénbbo)c/hment, to

antehierafing ﬂmrthseatmorychi;ordﬂc(i heairrcﬁstrhg dr mdntmg the datlopgiensf the
s.to inhibitin di sease or

dlS&ﬁ%ear&gﬁast@P? e AL anRioms dhe f‘gﬁ) (2RBTheT SRPqdFeR) treating”

or 8rSinSERP Rl Bls8o l&eﬁ&ﬁﬁﬁgmlead@aﬂé I‘P}l's%l ?ﬁja ter, WPhih may not be
stabil1zation of a physical par mster f) }1

dlwgmlblahjotmepatlemtbdm yeteampthet em‘eailmmgt' “trcating? eat‘iln@thtnént” refers to
f. to del th di ) . :

AL VIR IR —

syﬁmu{)t pifsicRo SOABO NS, Jtmﬁhzatm f a pRYELA] gﬁ*a%{e@é}) (@ bdth. In yet

tient for treating a disease, is suf ient"to
an@ﬁlﬁmbosiuemtt teaatingner ‘fisatmang’ refss 4 delageg thieaset of the disease or
dmo&ﬁfrapeutically effective amount™ will vary dependi ng
‘he conpound, the disease and its severity and the
age “Theraptiiticaley effectiot atnbentP aidagfithetamdudt bf aeairﬁp‘bund that, when
Refere ce wll now be made in detail to preferre

# patigt tfcra‘rérqaﬂ%ﬁfhsewe is Wt cdent Fechfony eted tfﬁatment for the

dléé’hr#o éﬁi@ “ﬁ{égébrehtk? e?f &g%l d&%\gﬂrt g?glgg&? ﬁ@}dtﬁlfgﬁcgneﬁr}E €Gmpound, the

diseateand étd stwerity and thelage, |wmgrt1 eranof thelplab&& tpbefreatedd

enmbqdi.nents... 20 To th ary ended _to
cov RErAPte HUTRYEE MG Rty Shserrah GbBliRGR ohie inention
WHEYthe Bfrehier WileHe &ést:ﬁb&i fht&%nﬁlﬁbﬂidﬁ wih %eﬁﬁ@ﬁﬁe@ EmbbB&iments, it will
invention as defined by the "appended clains. Conpounds
be ppderstopd thahiy peaet intehdedgp disghthe imvention tmthoscopriefpesd gmbodiments.

ound of. stru r al
TogRE R 3\ in RbHE Ry AU s oG G G e s may
be hiyshicRt avithin thetpirtient BespRff thiav&itidn asdefiled Bty thY appehdéd claims.
are 0O or 1; Ais a cyclic amino acid; 30 Bis a basic
amno acid; Cis a small amno acid; 13 WD
(ﬁ(n%W?l PCT/ US2003/ 038175

Ina first aspect, the present invention provides as compound of structural Formula

D:

N b

or a pharmaceutically available salt, solvate, hydrate or N-oxide thereof wherein:
a,b,x,yand z are 0 or 1;
A is a cyclic amino acid,;
B is a basic amino acid;

C is a small amino acid;
13
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R is alkyl, substituted al kyl, acyl, substituted

acyl, al kyl sul fonyl, substituted alkylsulfonyl,
wa@eokak iyl , substituted aryl al kyl, aryl sul f onyPCT/US2003/038175

substituted arylsulfonyl heteroalkyl substituted

et epanr bG8 e rbaites #YF Ml ppgined
alkylb‘lﬂfcﬁiw lebﬂt'yk ﬁﬁbsﬁﬁﬁé@ﬁ?hﬂ@&' arﬂ&ulﬁiﬁ&tslubﬂtt@téd arylsulfonyl,

car bony

hetero@ vbsgmmh@grglgygh@prwmé@ny g(ll(g}l%utq:gghet@rﬁaqygsulfonyl

hete%%@bsﬂu%%%@p %Qg%ﬁjﬁ ?ﬁ{(%bs&tuﬁtlﬁ(s%ycﬁﬁoﬁﬁ

- QRBis all/LRECHS) S(BHKR’, U1 S0 SORRKYH (G S(O) RS
substltuted acyl, aryl, substituted aryl, arylalkyl,
su@slﬁl 1 2t300F 4ir v al kyl, heteroal kyl, substi t ut ed

l, | ySUDSE i t ut ed heter oaryl,
%g%ggrg%hﬁﬁﬁﬁhgﬁgQégftgted het er oaryl al kyl ,
ox&éﬂnbmﬁﬁtnﬁﬂz@Mb%bCH@@@Hﬁhxycarbonyl R6 and R are

i ndependen hydr ogen or al kyl; and R8 i s alkyl,
suBsisialgr é}%le)?F &gr’yl substituted aryl, arylalkyl,

SURSIdI i leﬁtb%tﬁteﬁlaw acyll %ﬂ@ﬁtﬁé@@yhékyl %E’ﬁﬁltetd%‘i’ﬁdarylalkyl
het eroal’kyl, heteroaryl, substitutéd heteroar
substitetedravglaikiyh hetekoadicyl, subgignied @c@maﬂieﬂ,ehewpwhls ‘gaﬂtutvd h¢teroaryl,

hetertfge Vil%oﬁgtegﬂg er%agyla%ypm rre{) hﬁéd Hgsfbétltluéecfse arbo a¥1ls
b RédeRh@xr& 1ﬂdd n&ngg hgmiatgaeot :ﬂkyl( @r&) S( O) nR5 or
unl ess

q/lgFQ Soauéfx‘h w@sta@teésﬂkyﬁcqrﬂcﬁébs%ted é%ﬂ%b’]élthaﬁlWJé‘Pte‘éﬁWﬁ%kyl
R T e L
substifucdd leggroarBdityd; ani no 5 acids include, but are not

limted to, natural am no acids such as arginine,

hi Withdhseroxisgs elsi ne and unnatural amino acids such

as hormky?g Ig\yﬂeﬁhpisrye Smal | am no acids

i ncl ude or exanp e, glycine, serine, alanine and

t hr eoni aés 1 Thlessus as mbltnmﬁmtslhtmldimn(lrimsahtedsd fbris 0 when a is 0;
conmpounds is specifically contenplated. Such am no
acids include, for exanple, the D-am no acids of the

nat ur al Wl@-qgmymmg)n@ﬁbﬂq&%)nﬁ())n S@)Aanies b, x, dyandz are 1.
3-ani nopropionic acid I'ani nopr opi oni c_aci

4-am nobutyr| c acid, etc. sarcosi ne, brthinine,

?S/gllrt% 'T\xﬁgxﬁea%tdg ?ﬁcl&t{% gol‘f lg%(ﬁtﬂ le ﬁatgx‘ﬂ %Jmn% a%ﬂisz_p. gu Hffsﬁnﬁ)aa)‘/nd

and

etc S InCcCo

unnalﬂﬁapﬁtéinamaidls)(e geﬂteatbaohnldmm ﬁteﬁtbefed&nslugﬁbsﬁ prolizidp - Bé#ic amino
acidgneldp g apnes t‘tm!tg?d\m r@tml/m?? taldw%ztﬁs%ms gfga%ne and

lysine and unnatural amino acids such as homolysine and orthinine. Small amino acids
include, for example, glycine, serine, alanine and threonine.

The use of unnatural amino acids in compounds is specifically contemplated. Such
amino acids include, for example, the D-amino acids of the naturally occurring amino acids,
B-alanine, 3-aminopropionic acid, 2,3 diaminopropionic acid, 4-aminobutyric acid, ezc.,
sarcosine, orthinine, N-methyl glycine, citrulline, -butyl alanine, homoarginine, etc.

One or amide bonds in compounds may be optionally replaced by isosteres such as —
CH,-NH-, —CH,-S-, ~CH,-S(0)-, -CH,-S(0),~, -COCH,~ -CH=CH-, CH(OH)CH, which
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are well known in the art (see, e.g., Spatola,

"Chem stry and Bi ochem stry of Am no Acids, Peptides
wape4Prei ns, " B. Wi nstein, (eds. ), Marcel De&RE62003/038175

New York, 1983; Spatola et al. Life Sci. 1986,

are gx%ll%@%nlﬁélﬁ %ﬁt\sng W st %Ha'%ol%' Chethist 4 B @@%}nisfégg&mmo Acids,
PeﬂlﬁeﬂﬂQﬂProtdﬁth?YB Weﬁrﬁtaﬁﬁl I(edsb?%rce{’rDeﬂ;B& &89 York 1983 Spatola et
Jennin et Tetrahedron Lett.

al., Fafe poi 93@@@%“@@680@?%@ aloo3 Meg3Chepr. §-9§©82_3 1382; Hplladay

T

et dl.99dtratsdvon Léve. DOSD 2]362553325?11133/781)0;)01}7%1’.5{3}5]98; .@l}:$OTBi!{082 Wiley et
B/ P IMEEL G U0 S9uC T SR,

Glag@r"]ﬁ TeE YL, ﬁ97ahdv i g?ﬁgs 1) Z%ng%e g)g%tgies ﬁ&élaﬁkoacoﬁ%ﬁp tide

bodi ment I's proline, hi's I ne IS serin

miragtets R8ch & theﬁ-m%dﬁ n P)i@ﬁlw ab) ¥y Madn ChibvesE993i 86:8039%md Chorev

odi acyl, substituted acyl, arylalkyl,
etgzn‘g%’f’i"igﬁggg %\(ﬁ}]riﬁ)kyl oxycar bonyl or substituted
OxyRAT 08N embBificR, & 18 Eﬁﬂin)é; B Rlhik8diag Xt is seShPaid R Used

acyl , oxycarbonyl of substituted oxycarbonyl. 15 In
-C Nitbodi nent of the first two enbodlnents R2 is

Cgl%}e?[glg) in ttﬁ Se ?fé%vgé %Lmefn} ﬁe OQC l? \%guté:c'p a(;y? a%ylalkyl
sub@ﬁfﬁ@dlaﬂﬁlﬂﬁl o%cﬁboﬂﬂﬁ@%béﬂﬁdteﬁ%x@&db&%&al\/ﬁ)rélléﬁﬂf&ﬁﬁ@, R'is acyl,
y

In one enbodi nent of the first enbodi nent, a, b,

subgiiyteg agyle oxycarhpghei REpUUEANBHFHRINY x is 0 and a b,
1 Bt gl b G0 RO TR o
(CH@}QS@);ES(O)OR(S an;l narsdl @ 2arle a@omaﬂembmmem afrtlee first two

a and-b are 1 and y is
em%’d“inﬁn@t I]IS ghe é) rhydrcigena and b are 1 and

y apthre eﬁﬂ%dﬁneﬂt R e t‘hjst éi‘ﬁwdﬂﬁéntemow JBRY 7 ak:1. AnARGmEr
are 1 and x and z are 0. In still another enbodi nent,
emixqdimentz X a0l amd arte yand rzzdtrebl i bn il annﬂm pinbodiment) etrand y are 0 and a,

enbodi t,. an are 1 an nd.b a
b af{'p Rt st ngher AMbafmeic s AR e oG 863 g’ T
andbher kfb38ingdnt, A, zahMdWhreardd@di 0N tH s@ll afdihé e&mﬁ,dim@ﬂdx aand b
b are 0. In still another enbodi nent, a 1

are &t angl 2 55 Bndn Bilheolloer cmbodiERTY. 1aAGDABIre hBOHK fBhe arc 0. In
stllgrfo’?hé:? EB At %{C dz alda St 1I ela\d bﬁi@ ot I?I?Etllg ESPoQﬁér gglr{'?‘ent Y, Z

a?m’ b aci ds an € a carbons a
andt:0arB2 andck aanh are @s ﬁ&eﬁlil m&iﬂyerrembedtrh@t Lx, @'Qﬂfamcgbllaﬁti &l ais 0. In

third_ enbodi nent, proljne, B.is histidi

s‘ul{ anogher ppbodimenky qnd aﬁe 1 W b pge Q. Shlé@&)@nother embodcl:ment a
is 1SHASL ytymﬂb a0, m%ﬁn%ﬁwn&néﬁbmeﬁum& hw&ﬁﬁo acig. Tn stil

oxycafbonyl , a, b, y are 1, mis 2,
anombr iesbbinRAt, B Rrd élmde RanmcEadtncj{Mﬂghmoc cErb@he a@bbqn,t td:iﬂ2 and
c\yL_)f nor e ﬁref rabl RLis -CCOCH3 and R2 is
’éi?sl?ﬁ?tl ot ave thp Ly oniigur Ty | yl or nethyl. 15 WD

20%%%&%%?%%2& Qs%rgﬁi%l; Bis histidine, C is serine and R® is

-CH,CONH,, R! is acyl, substituted acyl, oxycarbonyl and substituted oxycarbonyl, a, b, X,
yand z are 1, m is 1 or 2, and R* is NR'R® and R” and R® are hydrogen. Preferably, R' is
acyl, more preferably, R is -C(O)CH; and R? is alkyl. Preferably, R? is allyl or methyl.
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In a nore specific enbodi nent of the third enbodi nent,

RlLis -C(OCH3, RRis -(CH2)nm5(OnR5 and inis 1. In
woee@semiyodi nent, n is 0 and R5 is al kyl or subBCT/U810081038175

alkyl. In another enbodinent, nis 0 and R5 is

aryl 1l

o VABh e Sttt e AT Al gL RS A,
(Q'Hﬁz),s‘i (IR zamdtrhéx 1. ehltmﬁlen’ﬂmmmemt,l 18is@ mda0ds Byl 6 substituted alkyl.

6 e R bRt am TR AR P bt sl another
erﬂb%dmgng)nqlﬁﬁ anBR’ 16 Scy1 oEED ARG 4y B(Ds E@Fgeﬂgr érﬂb(}cﬁm%nt nis 0

Prgferably, n and o'are 0 and R5"Is a or ary
an@Rl IS oxyaarbhay] arsnlistispet o ycerbenpbdi ment of the thi rd

o e b B b iont T a6 g P U PR s CRR)CH, R

is QCHE)@BK@} -S(U) RLAd 2t hepre R I Bl arB 0lafid R3Y ali%ylacg%ryl
R5 is alkyl. In still another enbodiment, nis
R5 In gfilhangtherjmory spesific embodimantagithe thlxdlemh@dnmm,eR iB-C(O)CHs,

R P SEORR f 20O, B s SRR g 1

anatkgromibodingbnt, i (5 1 6r ZandR® 2 2864 RéstilBarkdRER8M8HENRnt, 316 0 and R®
, R8 are hydrogen. In one enbodinent, x is 0 and a, b, y
isagl.and z are 1. In another enbodinent, x and y are O

andyg f(hlremn Entl | 3

y and 7 are d?rg a’ ér%%:l O%gll?eéiﬂﬁ?‘ élllqlg anot%}arﬁ is
-CErONFhER is ayylL sutBtitutadl &yl bxycaxbanytlazd aubstithtedlaxysdrbddyl, m is 1

er and, z_ are and a and x are
org a“‘ﬁ Er SRR %W r?é'#)i%sr%%@(‘i%@%ﬁn %z O3f, amkogiménb xapfagd a, b,y
andz 8RR . Yin@hBthdr ethBodifdeht X"&H@tyt&% 0 SAPRY SR are qocliﬁ st%l another

and a, x, y and z are 1. In’still another enb
empodimgni Xay end z ared) and yamhhlare larle still ancthaof:mhqdhment y is 0 and a, b,

X aﬁ@gf Eeeg t Iﬁ-{@ g)ﬁ}% ngﬂ%l ﬂéfﬁ’%d%[fl?e )%argrle I@ still

atn(ftl“ﬂ@L e@hboﬂuﬂentBE =il @ﬂé'@’and'anbtal‘i@ yaBoy. ehﬁﬁ@loﬂlbﬂﬁf‘tembaénﬂeﬁt bis 0
yl, R2is {mCHZ "' R5, mis 1 and R5 is alkyl

and # ko Yy PRA £ hDB. hﬂv\ﬁ@b@dlmqns band|xi ae ) apd psy and zarel. In

still érgﬁl%é}'eﬂﬁyodgnérg @%;dng%/ a%lg gﬁi aﬁic‘rl Z o SagHP CH\%"&] agﬂlxg{ %mbodlment b,

X, yemeimhmr@arﬂmupdu@dﬁfemblys i uhefabdix&l erhisydifdbia, R1 Js.acHNRE Rer

t
(CREEBIOTR SRR S B Stk i et byl ) A N2, Coval ent
modif 4 Gah 'e%%df?ﬁen‘% %&nggﬂﬂﬁe% if REMhe d s)seﬁﬁeeantdh%3 is

within the scope of the invention and nay inprove
-CHAIQMHb iap 0 aad Dok py armhz atsilol ogi cal hal f i fe et c.

Such. nodi fi.cations be effe | ectiv
eabienth ot BBl R RR P iy S SEybettpimE Gy Another
AN compBAREHH the ifvRhtiS AP
= elg?glcem?l vel y rgéct eé W th dfoe{q%}f/gégycg%g}apbonat gﬁat p

5. 5Covalent I@Odaﬁ@m@ph efithe ybmppwrdsad fatmybd(THare. wiRds tl[éu;@Spe of the

oL 5 R P R b LS e o
moﬂﬁfch@@?@dﬁaﬁﬁ@@ﬂ’é’b@é@og delldchivé FabeRzengsU bt afito A5 fhsidues with

0- et hyl i sour ea,
organic reagents. For example hlstldme residues may be selectively reacted with

diethylpyrocarbonate at pH 5.5-7 and p-bromophenacyl bromide at pH 6.0. Residues
containing free amino groups may be selectively reacted with carboxylic acid anhydrides,
imidoesters, pyridoxal phosphate, trinitrobenzenesulfonic acid, O-methylisourea, 2,4
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WD 2004/ 047771 PCT/ US2003/ 038175 pent anedi one,

gl yoxyl ate, etc. Arginyl residues nay be selectively
Wo e@aeri7ivi th - phenyl gl yoxal , and various di onBGT/US2003/038175
" @ utam nyl and asparagl nyl residues nmay be deam nated

penﬂﬂglﬁgnéng r?g)&%zla?ec 9\&%?19?1[6 1d8@§m21? b? Equétl@gla/[elggct%lr wi th h o

COrresp aspar I esi
pheaylglybysli aei ley)ub éloﬁad @lﬁ,ltastlﬁhyl dnﬂdfsparyglﬂjdedmdﬂimlrﬁay be

o R S S
aspdr? FARITIRY PREiInS ﬁh@g}& ?%ﬁ%&%lgﬂgé&ﬁa&ﬁt&ﬁle serine and

Protelns: Structur per

threbhige mesidugs oy, beSB]recthea}ﬂphmpboryb:}Ded Thel6 afni®8@PYps of histidine and
Derivatization with -functional cross-linkin C}‘;M?ents
(4]

lysn(leeméy e sq_leg}vﬂydqngti%lg@gt(ﬂeyglztpw‘@i%qz;@t REHeure an ecule
t
Fro %;%Eﬁ ﬁam %ﬁéa%t%ﬁa%%% m)bldg g%@ rs1al e

[ mmlame&tle:rtmn(vaﬂgm fudctmmbmmssnimiyhg egdndy (®.gsuch as 3, 3' -

-b Y ea)zi i ietﬁnér?ﬁy !gf)r O%g&?ﬁ é%ﬁ)fcggygg{%g]{qgﬂladlgteétess esters of
4—aﬂ@6éaﬂ@y1}ésa%ﬁi B@mbbﬁ‘\!ﬁmﬁ@ﬁﬁl Qﬁhﬂﬂ)%st\%st(@ g"‘@ﬁs%fzmhﬁx%@{rl@%{e?s such as

ort natrlces or ot her nmacronol eécul ar carriers.
3,3 Pﬁ b@(auvqnmﬂﬁpa@mnaﬁ))s bifhnetpnal maleimides (e.g.,

bls—gt—3 hl)églél%asl(éé) Znegj %F Q %%seﬂﬁg L&I io%lgl sw1{h witeinsoluble

suppét @atricas 6t sthéemadipRoelctulaBéditie®s Phéloh&tvatible/fetts such as
ounds may be directly reacted with reactive

metmrgﬁ(praﬁwpbg}y@ e Jprapéoimadate ma@z@g;ﬁé)@élﬁed to attach compounds with
watB B 61 36 o‘f’%%c?&a d@f%}?{gﬁx@i \lﬁgi 1rectlé reafcted with
o

invention dalso Inc ong f pe t onprise
reactiep eatdrAigsolutile matfces {(dye, eyanogersiothideaptionied sabbhydretes).

conpounds of structural formula (1), In one . .
enbRHERE mvm@nraiﬁséaf Ingig 19 plptides e TR frRsatipg wits of
the koM QA6 SOML OGP0 Rlds O CORRAMNRNRI® n ole eBodiment,

y, and z are 1. In another enbodi nent,
the re@pﬁmg ungt afisizch 2 muﬂthnerasrthacanauo dcxslsqaumc@ofﬁ cc&npound where a, b,
f uct f only one
x, vesndgy 3 1. h oSt Bimac e beblide MFls S Muho 2 epusnce of o
conﬁswndpsf ﬁﬁfmfralsfeﬂnﬂa (1§ WHReS o1 ens 8NE Wk, ¢liahfi@ie0tnd the rest are 1.
conbi nations of repeating units conpri sed of anino
acid mydigneraas be corapiinsd oh gihe fthe sameeer didpreniorombigationy of

repe%ﬁﬁ%uﬁ‘ﬂ% &Hﬁﬁqﬁ of glpx nodaglsd &gﬂel s Q'ch?n@ogmg%kﬂs%{ucwal formula (I).

Such entiimetie peptidel bmﬂminbde Inheithee a_i/ chaxdichl syathesin o0by tdeembinant
[ Pr ef er ab| the synthetic multiners

t d
DN%&%@Q@J@' %ﬁ@éﬁ@mlﬁ% ﬁ%odfaf 1gation oS [tRe cystefng rgsidsse Reeferably,
the %Enrtr%égir% rfgl?ﬁﬁlerspr?a%: h4g15 ?(ﬂﬂ'é@ Cﬁorﬁtﬂ‘@f&éylﬁ@l t%:8 d}{zﬁ%{tst SRt core

am no acids i i mer shoul
pepadegderaiso Uicchitiingly shajiotd niimbet bitansigaiavids enths multvaer should not

exbBop LG Baffe Ao aeps 1o B Pl EleRae spiFer.

L 08) pldferr&PmafRidd @hs BEROMIIEPL, w}?erérpl islarﬁeﬁtab@ﬁldte heis 2 to8. In
fornula(PlX ,.)."- P2 where P1 and gre

anofhenerapefitictes mpimarigps Fﬂze fmylub?e(Pt fien )s*&‘rmvf@re Rfi a0l d¥ @rn

penfBe G2 o Lob R 5 e B HlresS Y cadkiL sy ARbA S a aiforen

pentbiptide detivalbvepsisitatthen foraamd @). NKNYCHTs Talkyﬁ (Q>(3/5§1@Dyether
atonms or Ayy, wherein, z = 1-6, in=0or 1 and n =
contpimg up to 4 oXygen atoms or Gly, wherein, z = 1-6, m Oorlandn=1-7.
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17 WD 2004/047771 PCT/ US2003/ 038175 A preferred
reconbi nantly produced peptide nultinmer has the

wo cooioh 71 (P1-Ayy )"-P2 where P1 and P2 are PCT/US2003/038175
pent apepti des which are the sanme or different and each

t maybe a.di r t t d n
= A Bty Tl e TR o B RRSBE Ry
(P]f-GI)(z‘ )i Pwhdre @8 aed Phat beﬁtb&pﬂdesﬂﬁﬂm@'ﬁeﬁﬂh%ﬂhe oPdifferent and each P
El?léi ounds of structural fornula (1) be nodified by
in émtlemﬁr By ba pdiéseriPengpeptigeyn ﬁ/lpbOQﬁndmﬁ 8cfu| Bheamultimer may

t hi bi t
be pPhS drioflAlel nE Bch Ak NO&R CRmBREI 0, o event i on
of é]mmpmgnd’sa@fl: s&'uctuﬁil fortrad) mra(}jz bé ?iddtlﬁ)dfd]{y the r:a?aléiﬂ ai[tachment of
or_ex a conppounda _or structura or mul a
any m’eﬁﬁw%@um%ﬁ fla@n@rigrfm 3Hon degsaiet preyeritoy irhibip htological
furf%ﬁgﬂ & '1ﬁﬁ‘1b1tgya g@gﬂtluﬁ'f +10{1]1§ c%%%&?s[ l:éipr V%Qﬁ %git éli‘dr%l’%eratlon, etc.).

cl eavage, ce d or pro
Fore¢xampie, afoenzpbmyd oCsimpbwaidernodla €F) Imaytb;trrad)dlﬁed by B/chdylation,

o Y B FrEa ot hSe By aon: bt 2 P ooe: age fo cellulr
ligtidedrgiratelny erct PRefbiabl &ﬁnﬁ(ﬁin@é ¥f ét?ucftﬁrﬁ%nﬁﬁltaﬁﬁtb?gcc‘irﬂué’ated to a

di agnostic or therapeutic agent to forma
thepapicBtiy agant ef Hdiaprastic agent kither dmeiﬂ:y pwthrdvgh admkmg‘mdlet}o

appa@%ﬂ&&b@{e hnﬁé’lg%ﬁ %'tgﬁ S?r "hCheil gl ! flﬁaﬁ’i%‘?s)% Oﬁﬁfeéacpﬁutlc agent to

formaanlistis®moiy hﬁerfrleﬂﬁlte which @&h’@l@n fiatiRr 64888 a 88mpound of

struc formul a ( to forma |inking noiety
StriciHTal IBBRIB. R ¥4 KsedppeRet o dlledaain, edinidng mofety can also

I
v APRERASHL T E06R DG aBSH RROT YRR e
intgymedjatd which cap thgabk atjachad the dmgﬁ?]ﬂtnc@g&gmthe;ﬁﬁpeﬁtlc agent.
di agnhost.i nt ta a peptide. The nature of t
i nk&PCHO |a?%§51@ﬁ’a°ww§ilp ﬂé&bé}l{ﬂi{%ﬂnﬁ@ linkpe an &y conjugating
a t@ﬁﬁ)eﬁﬁ@ agehPBr @hofRAt h!%%ft 'td)ﬁ‘ R’ q‘fle Aftutd\6r ¢ é ﬂ ﬁﬁér vﬁﬁ%gpend

be 20 hydrophilTc or drop bic, long or s
upagy the pastichlae apptisetidn zmdéhe tyep off eompgatmnadeblyed mihs tmltenrtm}:j/ be

hy«iM %}Sehlllg ci;m}%ﬁggrce oléllgpo% Isﬂ%&g}ﬁ]éjg 8%{)% aggwgr n%}s e optlonally

subgtituysdal &N bnd o1 khdrg 1iARING ok @ fps WHiSHmaYy Be 6ARRBhEsate or different,
conj ugatl n mul tiple therapeutic agents or diagnostic

accqpsingl¥ pygviding palvalpeidinking mpighes whichtaye epable ok epjugating
mu gﬁ@fhgu%gut?g (ﬁ%ﬁ@%lrﬁl %Hgﬁl% tts‘aﬁhea e]:n?ﬁaaggam ng |inking,

no n ro conmpoun re known in

t h eAawide Vamle‘,iy ioff hhl&:lidECdJypmﬁ o@’fstaBDe&imﬂﬁsmﬁBIé fBPépacing linking
tat al k het er oal kyl ¥1C| ic heteroatomc
o] higRehe i, i GopgHnd ¢ ihsiou it the axtcanst igelige by way of example

andr}ﬁ)tt ?ﬁlﬁﬁi’hﬁh d?l%‘l%é’?&f)éﬂk 1, %&%ﬁ& 'hEtléI'cﬁqTrﬁlc bridges, aryl, arylaryl, arylalkyl,

eteroary heteroary et er oar
het¢ream, d@teyd)arhlehmromyk pibsineed hﬁeﬂdak}é—heﬂél‘mﬁyl hdsterohrymdkyl

e BB AE T B LR e L i BRI oute, it

aroBRfid enboh-LiBes Bondéaﬁllﬂgge@ﬁﬁﬂ)%@n BOnROBHB AR BEN, carbon-oxygen
carbon-sul fur bonds. Accor di ngly, functionalities such

bongg ae%(rob@amrssulétrl’@en@s Aqoprdinglhicfusctiaatibexsaich aesarbonyls ethers,
thi(%gﬂeifrsg g%g%ﬁi’dley Sﬁﬁ’nanﬁ{iee ! Hraegse Su‘retﬂgn%rs Zfd?a%?ﬂes etc. mg}?lye included

in a linker.
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18 WD 2004/ 047771 PCT/ US2003/ 038175 Choosing a
suitable linker is wwthin the capabilities of those of

W@ Rookio477m t he art. For exanple, where a rigi dPCT/DR®03/038175
is desired, the linker may be rigid pol yunsaturated

al k t er oar.yl C. Le
£l eghgﬁgmg 22{&’6} I%HI%E%{\%% nt %capoli) hﬁgﬁ,ofﬁé@seb?gﬂl inFhe art. For
exdrhelrj Where ap@m linleer $eudd3irad, ﬂeym&mng be @gld@otmgatbﬂaﬁed alkyl or an

ed al k y or heteroalkan | . Hydraop
ary?,ﬁ% fg’l Weeics Wheég(&ﬂﬁx@le lﬁmeg,wd@@mgﬂ giedrnker may be a flexible
pe}ﬁﬁie}éﬁ&ﬁ‘% 81 f@?nggorpoagg%ﬁ) Ié%ﬁtﬁ%?% z%'fﬁz&%/f or hé_%/rgﬁlﬁglbﬁblffydrophlhc

i nkers ma

llnkltrefrew o) $or emrhpln,lqmﬁglgﬂmlsp)rlp@l}@&ﬁedameh aé pﬂ@dlk?lehé@ycols
I 53% Zn of a | ent bonq wi th conpl enentary
yflléo el Efﬁéli‘ary a rteﬁfaIBPle bYlsgxawit e, a conpound of
st r pedferaBly, a figki uplid cRb RN BV Gt E%&Yﬁfoﬂ%?ﬂtcbgalent bond

agent or di agnos | C agent conj ugat e
w1th@om¢q_m@taxg Ir«;actwmﬁmlotwﬂalntugo@ faegample, h)eomp(yuﬂd&ﬁ‘cstmvtﬁral

L R R R S—
Acgefinigtle she(lnking groth Ay be%ﬁ&fré'ﬁ)éﬂ{fé’ Funcho 8264b ’known to those of skill
arboxyl ate, imdizal oyl, guandinium antde, C.).

in the éﬁﬂ%ﬁt [lyeact pith CPmmanr@eglmb prowny fyed i mt@ﬁam eamano,

li}?ftﬁ% L iy )é@léa}/b& :,/géﬁi?za%{yg, a%ﬁalaﬁﬁlu?rll ea%h%e? %2(: ma%c(?g%{ngly, the

linking gpiuprmayebey fal exaipplel & phoibchimiodllyedetitfie® bﬁﬁl%) &PAettrdchemically
ose of Skl|| in the art w

aC‘lrg’%‘@g@ﬁ‘?‘Pem%?SFadﬁrf PRt § fie radicah agcenionl a wickophilirareyp or an
ele@fHhilPiBap.! Mo%@&&%&e\’& sﬂﬂpﬁrthé: Eré il pecggﬁgé Iih\?lga variety of

condi tions can acti vat ed cone regac
fun@@mb groupav huéarar«b Blparaﬂy Mateach\teunidex:@maur reactidnw@nditions can be
carboxylic acids and esters,

st g Pt B EPRG toian A Epe OB HRlpag nluds 5.

alco}iﬁﬂﬁlarbokﬁ?o amcg'énd e&'éﬁrs ﬁﬁl 1ts @edof. - SA2H,
20 - PQRH, el -P83H -POZ(ORl)H

c:@mhnklﬁ@mpmayueq\tﬂfﬂ YO -R, hﬁo%\l’éﬂ(Yd?HO -R'CO, -SO-H,
Preferably, the linking group is -NHRL oA,
-P02$I~|-N30+@N -0CQIHSOFICBA3 HaPOgE RAH ~COBRL, -SBaRé or -PO(ORY),
dinents of the linker and the Ilnklng group

Whﬁfrﬁ& atielkyk direeredip ithe linkinmgoup s NEHR;, eNHhe-OHLMSE, -CHO, -COoH,
i nteger between 1 and 8, the Iinking
R Cgé'cgé)ofg%arfdsbﬁ@gm -OH, -CO2H, and - C02Rl and the
corge whe sui tabl e ogen |s
SuBSTE AR B el el e MBkingired i ey Torrp'e

conipoahddeheaRyYhaNilee is2¢CHy), - WisGR ifBYertRiwdear SaTR
D or L amno aci dsa% 2)nthes |1nk;¥?{g noi ety may eglun}énggroup

is- I\Hipe@lH d€07H, td @mr{l@lﬁd tie oantemamgrahmdgu&qmre s@fable
ny conbi nati on of am no acids. The polarity of

hydﬁ@?ﬂllﬁ@l%bﬁ@(ﬁ Dthéregebqdapeite e thedipking mlbﬂyanclﬁldé\bw amino acid,

hera ents an nts may
whigh a3 exm‘gﬁk‘%paoﬁr?&i Brigarcalthe FoHG Faiqty ey be o
dipepitidecs tripeptddd '@ artett@iebBEY chpiRAVE Bl QAbinSERCA RMR0 acids. The
known to the skilled artisan.
polarity of the peptide bond in these peptides may be either C-N or N-C.
Therapeutic agents and diagnostic agents may be linked to compounds of structural
formula (I) directly using a variety of conventional reactions known to the skilled artisan.

For example, condensation reagents (e.g., carbodiimides, carbonyldiimidazoles, efc.) may
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For exanpl e, condensation reagents (e.g.,
carbodii m des, carbonyldiim dazoles, etc.) nmay 19 WD
wQee4Ner7ir71 PCT/ US2003/ 038175 be used to fornre@muszonsiessi7s
bond | i nkage between an am no group of the therapeutic
cQ i i e ti: vLi i
e g A e b A G DB A TR R or
diagnpsiiorigenl anddhdeachoxydicaoil grbums dfoegibies dudf asglutami ccad, aspartic

f [).. Sim.l th b dt ttach
ol Gt iinglshieRa ot SgReTTFerd g At ot BrrRaiihg
a | iSweehr ABodd Mky BQqulrdQH Btt%éh G QIPANR SRt asd Hﬁgﬁdﬁié lhgents

formula (1). For exanple, i agnosti c agents an
coptamingelinles and inkisg gompa wpmpoendsiofi Kencteratiforinnk (By For example,

. e..attached to the.amn roup,of. 1 ysine,
i8R AT IR oA et Confenfet SRt S GOt nay be
attacheand the adthél group © f Stslidel thedadboxgli®atad Sfoupy §%ﬁhﬁlﬁlic hH8 and

hydroxyl groups of threonine and serine and the '
asRARG %i the sihydey] grovgrad wastridedht hpdiasyldsowss of thrponineand serine

. rak: . .10 i convent i-onal
i Ei b et OF A ity F o PO o X el formuta 0
usigg lcentdntionaifappoactep knoph t@the skilledbayn.f Br gebon), WgRtHGof an
di agnostic a?ents_or,therapeutic agents to a conpound
APRYPPEYF §EpigEafor copnertng Hysnosthagents or deqriRpuls agipigghcanpound
£ bt u@h1 BRdulal(DRitRe; ' e b 13 b ithi
**the skilled B DS drey o 22’5%‘?%”& %Y’g%g%“gh tilif BfFRb s Qi within
thermmhyitiglthe dkitled eispounds of structural fornmula (1) 15
i nchkyde ut, are.nqt limted to, radionuclides,
or ot B ppdiidses S copi i, oo useB) RS Gt formula ()
inclide} b@ilaréndéthifed 16 2iR8T0nAcliREKAVREM R (¥ AkinPPSLAbRonas
bouganin, etc.), cytotoxic cancer agents,
eXiawpt GPRISER tXiLSapprin, 9okgwaed catpirad phaeinnb ¢@d, erc.), cytotoxic
Calg::elg{lﬁe%%g g{%@%ﬁ?ﬁég Feﬁg.,( %@%}dfiljﬁ%fo%rgcpno@i{f&f Q—tapn?r%cgfnptothecin
(9ATE 1 byehnenctiampyethegi, Ot st86iobamplothesial DEEi-Metlaf &ild:tyeamptothecin,
.. canptot hecin esters,  al kyl canptothecin esters,
110, Ibggw}atlggzamptothecm esters, alkyl camptothecin esters, topotecan,

- R Shinb- QTR S |3 Y - gl
(1 Sg%é-érrg %1;}?0_ %Ell’h%g IS-I-%E)@%&Z% [3 d@f%{l}?? de%mg'y Q 'rﬂéfgg;lgf}%l Eﬁgge%%%/ [de]pyra
no[364'3, 7]aidobizinp] Inddb] quirioting-1 023K U5 Hp Hione nikbhah3§Mdnietdihydrate

ST O —
Ex4tB0R1 BBAdtecdRU Dl §E&Rcan eﬁ%&%tﬁ‘éi%@mok%ﬁt%ﬁﬁ@ﬁﬁgi et. 3, taxanes (e.g.,

Di fl onpt ecan and ot her honocanpt ot heci ns,
taxpByemibilones, eplicheanayedns) hydspky hidaorytaabiog| dyclophosaniides jfosamide,

. y: : r.abine, cycl ophosam de, jfosam de, .
nie g B S PR A o U SRR AR WG B Stbarine,
etopasidpteabpdsidegbleambein] deurdhicie 22-paZbiddox@oBRAS idd@Fomycin,
.. tenoposi de, bl eonyci n, doxurobicin, ) .
ldagﬁwpr AABREILdgBiRmY iy AlseRy S RAMitoTagiionpiasparginase, dihydroxy

[T o TR od L P [ 00 P <] ¥ ' 1.t oxant r one.
e chorfRchn, AL O P, L SO B LR Dl
vinblastime ninctistids, vihertdthiyelrpatkakedsdeenre, goydicaah Bsglicacorticoids,

vi nbl.asti ne, .vincristipe, vinorel bine, paclijtaxel,
antfyaeYGlngs Progaingiezacaing. Blocgimgceropimolelopremygiy, methotrexate,

6-n@é AP ARYiak] 1850 guRhRE AN ardt tgﬁiﬂg,%inﬁxz/rin{}jcﬂf? GaliiExel, alkylating
propanol ol’, puronycin, methotrexateée,
agegtsriego aptchprenietiemise, thioeppuchiorambuci) steiplthl4my x amsistine, loustine,

cyc?o%gs)f)hﬁm e', Qusuﬁgncildilgr%%(n%lrﬂan%{tgl}/lst?etpltonz%tocin, etc.) homologues and
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agents (e.g., nechorenetham ne, thioepa chloranbucil
nmel phal an, carnustine, |oustine, cyclothospham de,
whoeadlodam di bromomanni tol, streptozotocin, etBCH/US2003/038175
honol ogues and 20 WD 2004/ 047771 PCT/ US2003/ 038175
I t { t
gggnge%{ ogll%ge%%{al Ctg% ﬁ{e% % 1é’ %%ef{ﬁg & aatsé’i@(?t@ﬁ@ lééf)l(%r Q?&xfﬂ, sgch as, for
exaigpla ngaxae mammme@nmn @ﬂmﬁpmd & d antleragycliae. In one embodiment
ant hracyclin enbodi ment the thera
theélgeemeurlé g% g%rcl?apm i fp 2do ErbadRH FErEs lPFémC agentisa
radi(gﬁﬁ?c&eu“ c agent is a radionuclide. 5 The term
Iagnostically | abel ed" neans that a conpound of
st riib¢ tmal“dfagnmmlcalb( lapelefameans thittasoomadudd a@ﬁu&lturelaﬂohyula )

has%%:a%%‘t:]lg: | 1182{3 qegr@g I]i;lgeli M%ér%ﬁﬁ%ﬁst eﬁcésr;][ n Hle art and

meEﬁ)'dl; b?ﬂbéﬂfﬂg’ a?@ﬁ/ell ROOh Fhe HiBISLEsRf derbRl SlassdhbERbEIRWhich can
e used inthe present invention, include but are not

be B§ediin 8@ present lamnjmt inglidie but f@p@gt limied m:raagkmctlzze isotopes,
sot o conp ds i £h. can. be

PR oo SD gy o Bk AT of PR eE etitsh SRltslflgmosrapty
(PEE)”B@&B%%nt &Wém&ﬁn}%ﬂn@b ceaipolieds wikigie Garbiye HEgRE bl agnetic

resonance, chem | um nescent conpounds, bi ol um nescent
reseRARe PheBIminescogl FempRunds dupluptingseat caBRPEds neir-y deitable
e bRl Ibb kB 1hAEh RERId Ry, AHBFRBEE M orpacic or
chromadérdo labeisd @B} ful vddialbbals @adietedides), whichlaye cﬁgtect@iamnply by

counter, SC|n@FJIat|on counter, or autoradio g(é
gaRaICOREr, BURULAHN FERAFT  Fiieratiggraghy inoluleq p ré ot imited to, *H,
125358 and, 444 Met hods and conposi ti ons for conpl exi ng

fretdls to peptides are well known in the art. The

met Methagis enprahpositining fdecemletiheg metato meptides, are well known in the

Iudln r adionucl and

ot ¢ Bl i SRR defse i i) b P e Ghiafhctides, gpd e
corhpféxe(ﬁbo%@(?te%g Gnd olePiBiRbRs ($ecDb. 4, 408, PiteAtiSod 3&2a246,

561, 2 Conmon fl uorescent | abel s |nclude but
5 6&8,@131,0&,56% 48 448,816 prd15,565880R, rhodani ne, dansyl,

oY AR Hl e BAERS AP Be A EAYSEFPE Do
darstyl ’ﬁhyléUeeﬁEﬁﬁltph?dfdweﬁmaﬂtpr?&ﬁ@mh &:b&mmahﬁde adidXtudrescamine

Ed. | ecul ar,_Probes, 6) maybe. use
(H‘wglqnélbélpnm%ﬁ é@r@vpergtPrggstﬁngﬁ Resgcgp{%ﬁhgm(cg}/ glxth Ed.

cﬁ%&ﬁﬁ’a{r%&%s nEl]lé Lﬂa" BRSEH6 rrfil?rb'e\éﬁ&da 693 %é?@gmgounds of structural

uor escei n € nol ecu es su Oregon GreenTM
foramih {1). SFlderckoeat, iflnessscdRh deiavdtives GrdeBworddcamdlilRhmdisbules such as

Org@gzte Eg/l%?/ﬁ iC chel | %‘g‘feﬁq ]g% Qii}}m)é% goggf and kﬂgdotl Ia}ereen , are coupled

to Qhﬁllalg%x@s hkiRg 'tﬁbyllsoﬁlﬁfé‘}ﬁﬂa\(@ suCiHRgy] eStelbd @EhNMyotriazinyl-reactive

l'uorophores may al so” be coupl ed to thiols usi ng
grqmls eBmiittely, fliardplares wmal @kso barrdupled td Biveusiegriopide,

ioc%é(g#%gidfﬂ}%f#go rbgﬁlq\q%\é%& n th r ?333 \S/é\éelgviégﬂ%]fho%aﬁmes which are

baﬁéﬂl@tRﬂddQﬁ‘irﬁz @@eﬁ%eﬁﬂvhﬁ@@ﬁﬂﬁh aitstinesk ek teshi&dgens are preferred
| abel i ng reagents. This g[r oup includes the
labebng Epaeeriy| Fire gevpriraluds the strameryirhadmnines Asrhodamines and Texas

Red™ derivatives. Other preferred fluorophores are those excited by ultraviolet light.
Examples include, but are not limited to, cascade blue, coumarin derivatives, naphthalenes

(of which dansyl chloride is a member), pyrenes and pyridyloxazole derivatives.
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RedTM derivatives. O her preferred fluorophores are

those excited by ultraviolet |ight. Exanples include,
whoiosasE7not |imted to, cascade bl ue, coumariPCT/US2003/038175

derivatives, naphthal enes (of which dansyl chloride

L G O 5 A el e,

Sciermie @8l 20$3-20DF) aad qaantumamiy@ rzm:amld:ffndejsa*pabé C@Belfmiqle £Chan, et

ol gbieaee 19%, LN A s abapainedee Cbpa s e Enan.

aI Cm%gblﬁﬂi% ®f %aﬁ%ﬁﬁkg c%gja?s}) b@ﬁélbe?é@@ltﬁ ﬂu%?&n?é)emitﬁng

|agno tic | abels oun of structural fornu
metatssugh 89t oraifedre df thetlmhamnlﬁ esice ntlese meatals ngl besattached to

t al ch f -th th
oS of bl fvdine (G nSharist St SPRREh iR as of
dieShiyldAetidhhepb Rt ioetia abid)(DHIPAQ Udhylese Hiafiied- it Acktig WOMREDTA), etc..
such as diethyl enetriam nepentaacetic acid (DTPA

et hithdipeuclidesunae be affzchad & Gampatings @mwalép@nula (f) either dlrecﬂy
ucl [ des tiac
or G0 S T PRI b PERRPFr o gt granoss.

Th&&idﬁﬁstﬁﬁofaﬁlylau@fil & \ell H@m@ﬂi ﬁuﬁe stt@hd &sryﬁlg:iéngés(bﬂfﬂalétmg agent to
for in vivo diagngsis. he, chem stry of che
pepitigle ey beriserhie nrﬁwfiﬁ éhealﬁ]?el%ﬁfsl\‘ﬂé?ym govraﬁdlé% 138F16‘d peptlde must
be used to provide the
retdﬁﬂ @{G%J&IB%‘ cﬁ%g%& gﬁgglh{rlgegpémﬁe | abel ed peptide nust
r et Anp radn(mmhdfb byiicadliagadstiviot thecdpettievalag carebegpespd aglthe

radiplfhsh ot PSS SR RENL Ft PR edISheriments e P eRglige i a7
-enhmﬁgbtr 'b%@ -ethﬁ’u &dgn%Eﬁ(gég Q%DIEE Bhe sdifed ﬁgthHéjﬁhfhgﬁde or

|ng or tting radionuclid €
actindde samamnﬂ the ekamntselPeentred ehmmgtramomaﬂmhamgdé Garor %*Cu, may also

be il OHEHF GEbec it BS e GHe B e s e S in
dlaé%sh@%@glﬂé%ﬁlcaﬁ&ﬁst 1HRGahReH LRGN I8E ohREdBIS cER IR have a

are useful in diagnostic imaging applications.
halfhée @fdinm 1-hem tot40hdpys auteisrably fraesst 20t eioabilaysh Fxamples of

f-l $i1 i’ I
suilBlq e Bl dni s HRWAT R P e Ol *Re. Mos
pref@ablf the tadici@cRAdiG T RS i ncl ude 67Ga, 111ln, 99nilc,

169-yb and 186Re Most referabl the radi onucl id

s Buwwples phpreisried refopicbees ORPTabbY RTINS MYEECR) aredsred o

AT, 93?'%5 ST e et T AN e T

liméted w2kl Rdve bERw dgie withipbetomvemkiting validraetalsce fgbels, tértain proteins,
05|tr -emtting radi onetal s aslabls cerled
e S NI St PR O R i
aI bWﬂd?mbe'P BYReREEMot ARRNIREL }ﬁheﬁﬁ@' mAp B P&onHce imaging
netal s (not radi oi sotopes) usef ul for nagnetic
inchglscgaémiu“eummagmgagesq, mpmderogamithand gwopivan genadslgium is most
i ron, . gold an u I um rmst
prefiPRRe Gt n Ao fl S R G706 AR 3 cagnostic
usdWBOREY igendRb@ptcaRtitibradonssudh A9RRS bordititts Seiahll eXRfityof disease

dependi ng on consi derations such as age, condltlon
in the patientoatrpiagdicaipgnsyifeagsamd other variables, and is to be adjusted by the

individual physician or diagnostician. Dosage can vary from 0.01 mg/kg to 100 mg/kg.

Compounds of structural formula (I) may also be detected by coupling to a

phosphorescent or a chemiluminescent compound, as is well known to the skilled artisan.
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30 in the patient, contraindications, if any, and

ot her variables, and is to be adjusted by the
w0 p@uwsdonl physici an or diagnostici an. DosagePCHOS2085/§38175

fromO.01 ng/kg to 100 ng/ kg. Conpounds of structura

I e

Préf@fgé“%{;}ogﬂés%rgﬁt@s%glg cz)ﬁlggﬁnc?ﬁ h%ﬁ%‘gﬁsjlg%}(n ﬁ&tiﬂ}ll(lt)é&%t m?l isoluminol,
theseibtikaoidmiton dstee, 1Bkddzbbdac&rdﬁmﬁmmalt ard Uﬁl%&éﬂeﬂ 48t Tarly,

PCT/ US2003/ 038175 Preferred chem | ym nescent conpounds
biq R CRmBR G I ey P i defset MitbpAiss and/gpranimans, thereof and

|14 cridinium

B o N i SR AforiE nescent

co mﬁimlmdaemayletbetms bdsed@nd:hrcem geamtaohqmmad;s whith mave or result in,

conj ugat es .t.here t are not limt
Ch%oadﬂﬁﬁ%?ﬁ Fah 1Hj§h B}C?l@? 8%%113 Icigps &éwg%q B used &ﬂfe}?q‘tﬁe{nﬂop&nﬂs of
Strg@ﬁﬁq:fdr@lma@ﬁsed on chronogeni ¢ conmpounds whi ch have,

or result in, chronophores with high extinction

coefficients may al so be used to detect conpounds of

zﬁil{elsllgtow(,aquorn&% fSrI Lura%/ﬁnrmu ail)?f Gonpounds of

Tttt ar 1ot tor & TU—COpothtsS of structural

for Iﬂdr@oﬁhdd@’shﬂ@tu@dﬁf@nﬁﬁﬁ(l)ﬁh@y BOSBLENEH PRrlonSHOARL dyfithetic
met hods. Starti n{gS mat erials useful for preparing
meghndso Sadngmateria é’ﬁ?@bf%@é@aﬂh%?%}wmdé ang mmredia@ﬁsnbereof are

coﬁﬁ%ﬁ%@@ ﬁflggﬁblg P cgfbéj}gﬁgﬁgﬁg% Wéll lvnks % ic é{%ﬂ@élec

ptides nm area usin
sy nPhptsdes nsaydie pasparéthtsigesvdidaptaye s;&h&fe@fslsbeld asbti/lat generally

Merrifi d, .J. . S 1963, 85:2149-54 using
de%&i’%%i’ E)&ﬂ%ﬁ%}ﬂpﬁgﬁfgﬁ gl]e ngf?%w BEA%yort uiag entomatsh Squipment,
t
wh%helﬂhfﬁé &HH%F? ?%%hélgsgﬁ%aé Bt e s;g §B A;%Mﬁﬁ %}?/syts)géﬁfs, Bbster City,

CHn |S>£/>ilétpéels.emepttd¢ syti@sisenay reugitmfedt fiem plepCitelenibys of the peptlde by
u rot ect ed. aci ither Boc or FMOC
ot Rl P e
I
SudfP} §btRle rﬁﬁ:@n:ﬁ%gg BQE]&%O a?& &ﬁ%&ﬁ'ﬁ‘é;n & dffiino-prot cte% alinbnoaamd by

a- am no- pr ot ect
an esteolinkape toyd chlednietisilated rogih; hydtm?j?rhwthyhesmnBHﬂ'Vésm MBHA resin

MU SO GRS
Staldi Ha@ht N%t 8beg 3hat RﬁEm%Qvel? coRfporfds mAY beLAat RX gll)ﬁsitlon phase

conpounds may be made by sol ution phase synt
synisismgisprayiretctied caaminonsidaiade. & SRelaasky, “Metnds sRYeptide

" Met.h t h 'S Vi Ne
P B S LGRS S ey Ve e, T
unriftiral ardiRB AkAdE 3hn 9@&5&9%/ %ﬁ‘lgqjo?yeﬁ %th%%b%@eﬁéthﬂda?ﬂeﬁ%%g of Themical

t he above standard chem 25 synt
syndleesisreayl niay rameddlyy caonvertinnabmathodekinyd o thosmof sikill e art.

f [l n d
o oIk Ao B0 gt DL iSSP o iy o
sylftlti)ersw Y 0ipeshds ofstrGEoRO Citem]Of). SEoHduHde |w1fhosru‘l'@d¥ é‘ox{tél)nng amino
mpounds Wi th sul fur containing amno acids may

améwlﬁh bg W*éheseaefi teétherdiirestly by nwrnomtmnmfrﬂaq prmopriate mémr
corft R % ne(f\lal lﬁgf) %}[s aéaﬁglr(!ttrﬁ‘étﬁ&{] cﬁh h1 %CI easésn % oclleggabed above or

st an em ca SI'S
1nda'i’ecﬂ/}eb30$electlve functionalization of an appropriate thlol containing peptide precursor

and, if necessary, selective oxidation of the resultant thioether containing peptide. Methods
for selectively functionalizing free thiols (e.g., selective alkylation, acylation, disulfide

formation, etc.) in the presence of diverse organic functionality are well known to the
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30 indirectly by selective functionalization of an
appropriate thiol containing peptide precursor and,

w0 tooneerssary, selective oxidation of the F €S UPCEINB2003/038175
t hi oet her contai ning peptide. Methods for selectively

skﬂgef%ﬂarﬁs naI | Zlac?}lPE{ ?@on)glgﬁafﬁl P@ggt@ ﬁpgir%%@t%% g)\r? NaBO acetomtnle

watef) @\rmg&emm@rﬁ: Whte[eEE) @fdg;&tfm@esf(agc;ﬂz@@ﬂmoﬂmr e vvel I
known to the 23 WO 2004/ 047771 PCT/ US2003/ 038175
skilled artisan as are nethods of oxidizing sulfides
%g g!ilé%l ds € 9., NaBGB, acetonitrile: water,

rile: water, etc.) and sul fones (e
H2 02hosHGORIH)! . in Asesay will amprﬁumpﬁmhﬂs i viltvomel mfvn@lasd;dys useful for
the art wl] reci ate tha vitro and

megygRg dhe By Y oF trmpeHRds G?%Cﬂé 4%‘?%@{? Yiuplrathe f&%‘ﬁfp%‘a?]ds

corgﬁ'%ﬁ d herein are illustrative rather than
conpre ensive. Assay for endothelial cell migration 10
For endothelial cell (EC) mgration, transwells are

coated with type | collagen (50 g/rrL) by addi ng 200 L
—ﬁ‘ﬁﬁﬁﬁﬁ&b—aﬁém per transwel |, then
. 1 NCHBRNBGeBMEN éE@ migtid] @ranéﬁb’@lstaﬁélé&ﬂ@i Wih & I collagen (50
assenbled in a 2 pl ate and a chenpattractant

neg/fre.)dy, addﬁ@lzoﬂ)uh ef thd gekbagen selhéobperttms ki her ncwbaging overnight
f 0,
ot 3 it SR eI as » arrd niedvey RamPiiElay fos

FGIRenNs Srleash 8 Hottom ditmibenil el veluhicl e®. &ﬁlmgedia.yESis,much as
are diluted to a final concentration of about 106

hurgen fuebidical wein pndesralis] ealls SHRMHQ, whishdaye heengetachpd from
| i on i s.
o AR NGB SRS 4 RS ARy o2 b

withGttini-fiee Hiepirandri ndveithie Iaa]ﬂrbEpSnsuanﬂ atlfied 1oithe appeochamber of
is allowed to proceed%fc? dified
(v

h
cachirAps sl Whihitossrie berts hgr qddo §P e HBRAS @nfl [gpsr chambers
and {f hlt% nﬁ#ﬁpgn zst | Mb%ecpféy fS(Bfé k(4 ﬂum@?ﬂiécﬁat%bﬂﬁréjét@TC The

are ermve rom the upper chanber by
trasevedlp |aregemot/éﬂ fronotht phatestaibedmsing Befowﬂr%r &lels Wémél did not migrate

det ach unt ed Ildes and_ . ount u
RECEL L Tk T A A —
detaiSmBhgE@bR ghde%' Qﬁ@@uﬁ@d vha&aYhieh-pORet fibla3S0xY o determine the

Activity 25 The ability of cells such as ECs or "tunor
nuwbél of cells wigraed- 3 human prostatic carcinoma) cells to

i nvade through a reconstituted basenent nenbrane

(Matrigel(r)) in an assay known as a Matrigel (r)
Bibloyiasl ARaf s Antiskilacive Aasiviteen described in detail in

the art Kl'el nman et al Bi och mstr 986, 25: )

312 The gbilipaef agls guchyas, ECslgggmo“;ﬁ s gg gpman prostatic

' 37

R e
asdag kaocwi as uMaati gel@rmt/m‘ncgi a}ssaagmys&uﬂhnsé&elp dedcabehin detdikin the art

(it Gl AipelPoan 1P8Br 2 (5 thaRrs) o s SFEdee T gpeer

52:378-383). Matrigel® is a reconstituted basement membrane containing type IV

collagen, laminin, heparin sulfate proteoglycans such as perlecan, which bind to and
localize bFGF, vitronectin as well as transforming growth factor-f§ (TGF), urokinase-type
plasminogen activator (uPA), tissue plasminogen activator (tPA) and the serpin known as
plasminogen activator inhibitor type 1 (PAI-1) (Chambers et al., Canc. Res. 1995,

24



10

15

20

25

30

pl asm nogen activator (uPA), tissue plasm nogen
activator (tPA) and the serpin known as plasm nogen
wa@edaouwat7or i nhibitor type 1 (PAlI-1) (Chanbers BCT/EBE2003/038175
Canc. Res. 1995, 24 WD 2004/047771 PCT/ US2003/ 038175
1 r- .
55: ?g? 8;?%8%2‘ §§§ L%oegkg Snzta}% a?ﬁ?gtggsdlﬂ oﬁagizne% vd% itll(i:lE Q%sgir gcgftéuniounds
wh&:iqttargeteﬂkateimlaremptom Sr @izyeeg mm;ﬁedactWemfehH efficacy affthese

t he ff| cac f thes ounds .in bbani et
corgpoun mqu;&%é 29@ n%ﬁ”“ﬁ&@%é) g‘?%é -assays
enpsa dsEARIUBIdy ttréﬁ%ﬁ tﬁH tdﬂtﬁre‘ iAseetst ?nvalsﬂ\‘; %élﬂsyfﬁe defined as

cells are’defined as 5 ce are ab
celisrvehigr e ab]e:rto tghersd thrdveghrtheg Ma(tmgel®radd uupp@’raspﬁgp efa pcoimycabonate

me%%l car o toﬁlﬁgﬁg ane ?e%aglgl G e ?ﬁr%yl?lﬁlllsg@ostarr? containing
polpeiry&af@m&%fa(ngge(ﬁg@ Cgfhe[i)ré 8,0, 4 Q&[t@d SR ?\)[atﬂé&'il%gaﬁve

h Matrige [ 1'abor ati ve Research whi ch
Redzamh),dviich kab beon gileted liestBYBS ABS @ o ﬁMbomnﬁﬁnﬁrt @tA5qQup/mL (60
of 75 g/l\/L (60 L of diluted Matrig % Eer insert)r,
nL oA éﬂ\eﬂe dadrigei®pes wséﬁ},@néplaae@zmth@wellbp 3 é4-weligplatp The

me% Fr%sq %é E)V?I[flll_é‘lg ¥ Sgﬁ]ﬁ&ﬁ a%fnwaCaEJ&% ?l%ncrgllx)gﬁé%ﬁ?ﬁy adding 100
LQ)@MMEM gt RhebibEes foPl hduhed smelataslaa Ree DMBMEis removed
The DMEM i s renoved from each insert EI¥$asp| ration

frogyraclpingertby espipiienand 0% mBOf IIMENY B VcEBS/antaigécs is added to each
Weﬁ Iﬁle Z\QE\!V%II Sfa t%ﬁﬁh %?at Yﬁhl‘roﬂcﬁttﬁ? 81&{81Be E tfa!ns\?é}l[ {Z%WE%

out si

chdﬁNEM) arréshb)MEWSanﬁ%ﬁbé QlObHHﬁﬁuﬁaﬁGthhﬂﬁ%%ﬁ & ﬁg/mL) and
and 15 any inhibitors to be tested are added

any ]@htb%ﬁérstt@ e tgstash are addedith dha tepnsside pf thedggperelbGapmss chamber”).
The Qals%é%}gey% BQ B%E@Yatré) 'Er?isﬂl%scfc agﬁil ?%u%ﬁér{@ég Zrégh\%ﬁgl{ %ﬂgmtlcs then

added o cHeaaﬂa elianiBer ol éhet tramsw el bi a ﬁﬁalaoﬁwn&bn@ommowomdeme The
of 800,000 cells/nL. The final volune of the u@? i
e jsghen

fingltyeliseg of the yppaishamberds adjuged to 2Mailas Sherpisembler 2ia
mchga%gd in aﬁﬂ%@ﬁtﬁﬁ d(%aﬁng%%rgé/‘? %gf{g@g’? %@\Ebgltlﬁg,rthg gells are fixed

anditainedasitgg DIfQ LIRS @ieba atalmammla upp@ dlh)lmaﬁldis tt}haa stmpect using a
chanber is then scraped using swab t

CcO PSR P regmvertyle Maoigel® andjang ceuﬁ wa idui l?ﬂstlmiaﬁ@ ém%ugh the
me} 440 *irht-s%?e R0 GetacHig "e%ﬂ%%é[ &sifd aﬁg%go%%a

e transwel | u5| ng an X-actoo
mo:uhﬁed ():] shdﬂ:smgr,1rigel?emmnormtfD rand aockretps thel aqustednmdﬁr cloghpedered

nder. .a hi 400x), fi.el d.. An .ave t he

AR o ALt SE st e oRiBring? ARbF 50 Bstinchfiied and
ploed a2 fidlkcRb 8FinBHiRr Eotehtrfdnof 1 nhi bitor

concentration. Tube-Formation Assays of

Anti - Angi ogeni ¢ Activity Endothelial cells, for
q, helial cells

' thelial cells

( HNEE@tthfHI Gsﬂlsf;ﬂﬁ di@mpfe?ﬁﬁlﬁaﬂm@bﬂl@blt\éﬂlm eflloBtlial cells (HUVEC) or

cormmercially, are nmixed at_a concentratjon of 2 x 105
hurggn v%qrmaswl%elﬂos}ﬁllﬁb@élﬁ (SR G whish cambg preaied or obtained

corlgféﬁ a%g% a.r??u'x@& al ;f ﬁﬁ%e#t?atﬁ)[n]of 3 (MRt With ﬁ%ﬁg@h Smg/mL in

uni t
phosphate buffered saline (PBS) in a 1:1 (v/v) ratio. Thrombin is added (5 units/ mL final

concentration) and the mixture is immediately transferred to a 24-well plate (0.5 mL per

well). The fibrin gel is allowed to form and then VEGF and bFGF are added to the wells
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concentration) and the m xture is imediately
transferred to a 24-well plate (0.5 nL per well). The
wo piwriom77gel is allowed to formand then VEG- aPdI/bF18p3/038175
are added to the wells 25 WD 2004/047771
/ VA
(eachocérl]{ 05e gﬁnggg(}n nt{raqi%m;' ?,lﬁh% ﬁfét‘ﬂ?féés]%es‘{: % ou . Ttﬁ] cells are incubated
at 33PE@ in FEUb@RS fod 4 days ﬁ]z@uc}ntuﬁ%lm% o eabhd@ql]saratsowwdzmd classified
time the cells in each

. wel|l are counted and cl SSI
as ejbergioppdad. plonsried Vi |nerb§%achas FOPREHHD Wi e mech o clorzated with
2 oﬁ%?%ﬂ:gr e | REUDO Grd¥xBRGELd RihEARPIRIFS d’ifﬂéﬂ%nt wel® for each

les. ResultsS are expressed as the average of
conberdratibe loé Mmpmlﬂds Typicaipdh tie wesenen bf angiegenpfinhibitors, cells

BN LN T T ERTN g  F —s

recHélﬁliefdflﬁ 'ﬂfenﬁﬂ Ribrttibes dfongiogbhi® '(orlarﬁtzﬂﬁfd(?emcﬂbﬁfﬁacy in vivo

assay Is recognized in the art to be predictive of

(aneglabgé’ma?i Res. 1806, 36aRd108EM)c) efficacy in vivo (Mn

aI t %‘raﬁ‘a&l g%?\%g ?gﬂ%o]tg%gil cegffubg??zr%a %)3 %:% %brsrerlltal’teg then endothehal

cell@*é%?élﬂﬁéed/mﬁmlaﬁ{gé(@ lSdhinaper A8l C}eldeﬂ B}'zﬁzdiUIS@lS[HﬁS uw 118)

Nhtrégel(r% (Sghnaper et al SIO| &g
Endagelipbellp 1 Eﬂlféwaareaqraf@éqrxeél O(nio Ma (G rwonies 1yl plates

I

ancgtﬁg %cﬂr@l%ﬁ%& s r?gltqn@trnd{e? é%‘%ﬁéﬂniﬂ?t glil’l)elf) &?:af;e?tegcéd ﬁfé&dlﬁ’é kB Seither at
thelshink ltmte@rssham&lotmab@llbw addiings tilmerpogits thereafier. Tube formation
carg e RHFEAPY RN (DaTEIG RS FEFY hasiom g BPTOF o VEGE, ()
dlﬂ%}é E&h&t ﬁcﬁn&){tlﬁgj%zeﬂ& (e %) Pmn &ggr%?a CodbRWih bAGER! S

SUC erentiation
Sti ﬁﬂhbtnon gllﬁ@@f@éoe(k@ugd by ﬁwm)y, this psspy modelstongiaeenssis by

e o Gl ST B8 B G BByt B Bl e e

of ﬁﬁﬁiﬁt\k"lﬁbh HigieBhg Sn@diPRfdntistitl éndoyHRE abdelld ﬁﬁﬁm"&i@texpected to first
menbrane, nanmely the layer of matrix which mgratj

enc@nutem Elf eddinien tet hovgd @rerethHaqters) the natex gemgpenepis found m%/latngd@

(an§ rng W?Sr? {C Splgfﬁlte%meﬁﬁt? Hpér%{eo%ﬁ ﬁ)g%@ctt% He né?m?& Y130 be stimulatory
forMatistheledl cel) tude fomidion wiicismakdstthivenddeh neapliemestatyutp the fibrin gel

proteol ytic products thereof y al so esj | at or
anglogengiaode) TaYiopey Hexibed 3pRAF: En Sﬁmﬁk}%'ﬁ higrlos 4514990,
Joﬁg%h@@&fédﬁ‘a{l%mﬁf e, RS 1299@”49119?'124)6\”@ ogenesi s

previ ous escri bed (Bl'bod et al Bi ochim
Bi ophys. Acta 1990 1032:89-118; (Odedrat al.

Phar EE ,Th,er. i99l]_,i 49:111-124). 25 Assays for
Aspayis;f on The ability of conpounds
to ipb hpl'lﬁy &f&nﬂfo@hhg RliakibR thedbrofifersi JHBIART’ gﬁia@'b@d@%ﬁmned ina

in a - format. Type | collagen (gelati
96weﬁéldfonnatc &a/peﬁ lqellamn|(gelaifn)ﬂ$1@seélt@p@at(tbe wells @ﬁjhmlate. (A-1-1 mg/mL.

in Fgﬁpo ? g}llupeg)v[:f)eﬁ%ovgr lrnml? %qgﬁqﬁértagltre(‘)r O, \xeglgqu the plate (3x

w/BBS), BQ0@ERLdIIS ads Hlatell @Eﬁﬂelﬂ) @tlid éﬂﬁivl/edaﬁdittadzﬂ fovddirs 37 °C/5% COy) in
attach for 4 hrs (37.C5%CQ ). in 30 Endot hel i al
Endpthakia %WF%M@@E@AE%E&HCEW FrMiAY o Oatammg 0.1-2% FBS. The

megg%]:%ngl' Ay afached g&lizs%?e HF@'e %nﬁ B 4 ARY ardd ¥osh %a?adcontammg

aerem)ve at t een rs and fresh nedi a
bFGHN aionighgL) or VEGF (1-10 ng/mL) is added to each well. Compounds to be tested

are added last and the plate is allowed to incubate (37 °C/5% CQ;) for 24-48 hrs. MTS
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bFGF (1-10 ng/nL) or VEGF (1-10 ng/mL) is added to

each well. Conpounds to be tested are added |ast and
wo b@4phare is allowed to i ncubate (37 C/ 5% CO, pCT/082003/038175

24-48 hrs. MIS 26 WD 2004/ 047771 PCT/ US2003/ 038175
s R e R S e R
49(nsn, priogoistpropratiorad td fhe celehimberpisehen msasuiwintone@suimedhe

o determpne the, differences.in proliferation between
BitlofReR R AR e a0 CoR B Deelh AR H56 R BISB FR SO ROnds.

A s$hiBy REayAS3R C%YI%%@ AR @ulﬁﬁ&d Hdﬁie‘férft Rt deHs. eﬁowever collagen

adherent” tunor cell However, lagen s nay
mayp b pretted im thisiferofadr ﬂiamor d’ahlmﬁqr 26 él(]OQ 106008/ well) are plated and allowed

00-10, 0 | | t
to el R ient cisttim e BaiBn AL e 0o et B B 0 are
synRlonired fevth frfenvetung c&ftﬁmngm%meshg@l@n haded2d ebléhswell to stimulate

Medi um contai ning 10% FBS i s then added to each well
pr dl&r@ttqmﬁlomp@un@rte Ibie festegdtaro meludedposareis of the peslls.e Adte24 hrs, MTS is

e e et R L

read as descri bed above. 10 Assays of Cytotoxicit_y

The anti-proliferative and cytotoxic effects of

S 0 be deternmined for various cell types

| ncip i iyt effbdl gL d d

e BoRASR R AR el O dRihay pe ditomined for
vargospell fgenichilingptsnve eellsc BOF Ugablkeldsts an@rﬂahmphmst Thisi6

espg%gﬁ;bﬁ%e%ﬂ%% ¥ ﬁﬁg?agéog{p%e%g&g@{q%é%égﬁ%ﬁqg@ th therapeutic
moﬁg} gﬁ%gu%(ﬁbthe&@sﬁm or¥hbgin, 188 cRRENe] PAUMARD ML BF the

expected to inhibit the proli feration
congpovnds withBqitoasdinigr rargepHSITvh bias Heang odinatsl mathe fil grould be

cxsn v i e B DO R RS Bl RSO hindigg pgecertor
(mdsd MREly B ih@uodipapdpiols). ahedpesittelaties efbcts ®olill Belkpected against

under some, circunstances not qui escent 20 endot hel i al
tumas|cpls @id siisrweipd prdeilipligbeaks but uBdeIoRStcdrcumsiances not quiescent
encﬁ)méhapée(ﬂls 'o@ ﬁ&l"ilx{ldl ‘ﬁﬁmgﬁ d%a‘? tf%%(db(fastse f&x%? £rrct¥ ?Rﬁ? rXt?\% dr IEytotoxm
esent non-s
effcm‘ts dsHservedmm thgaioemal oéllt mly eejreseABAON-YBol it tbxie) wﬁthe Con_]ugate
At %élll ars] e a 1rg/|toé\fae gt%rsg:é:te 6%&%1ty 8? g é%teolé)lgtscg s? ]igegvx\;zeell in a
96-%@3@%@ Tﬁe ESR @Lﬂltdrt@'bb %@teld 1%&6’8% Lgéﬁ)ceﬁﬁé‘t%ﬁ A% the 1C8 measured
bi assay (this wll vary depending on the
in ﬂ?bmflmg@ﬁ@’ (émlwdl Varwéebemdmgrwubat@wgett@ 28 allhwed & ingubate with

Th |
theyeRls, P pORIES: SRS Bare Pl TR et Hieh e esefa containing
HjfyRssd (f pCe) seldasd arle LRV BephlaBHod & 1BRIRSS7°C in

for 24 and 48 hours. s are | ysed
S%a(EOi fme 24 and 88 sovisnEefoumtysedst thg V11r1M15r\tat@HpomtmusngthNaOH
u5|n a P-co Proliferation

il a0 e A AT den Brof sty bhaginted
no@fad%@si@élﬂi Uihg NPT SRR Br CYREn©®Sh hééﬁff@ &Stal feBmuaer. For

cytotoxicity assays (nmeasuring cell lysis), a Pronega
cytgexwellylasgays gmensiiung gelkiysis), 8 Pusmdga 94-well cytotoxicity kit is used. If

there is evidence of anti-proliferative activity, induction of apoptosis may be measured

using TumorTACS (Genzyme).
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there is evidence of anti-proliferative activity,
i nduction of apoptosis may be neasured using

waewmnTACS (Genzyne). 27 WO 2004/ 047771 PCT/US2003/038175
PCT/ US2003/ 038175 Caspase-3 Activity The ability of

C coqygznﬁgwto pronot e apoptosis of EC s may be
as - C . . .
by neasuring activation of caspase-3. Type
Thelabidy bae@hphges & j)rg))ngitéap@eﬂistaf BB amag bR He@rplnat &y amchsuring
5x105 ECs are seeded in EGM contai ni ng 109 . Aft
actipefionficaspeat-33 Tare hevdaeppizelaid) 1 ysediUThet & 141 @%ﬁaﬁe@@d%w
N o : .
ECyigRp U FLEGRR <Okl 18 FR. Rack o B oo A e e
medighlis topSrbe sy PO abedining 4% FBB, i1 0 e/l GRaskijie dedisidriest

the EnzChek(r)Caspase-3 Assay Kit #1 (Ml ecular .
conppoghd Shheeld pigihaiesisd efier 6 hertroslldvsates Propatedig d s briton and

s SR DI mARYRBRIG e Bl KR LU PPt o
ma@ifacturds’ i@btiuttiond.nvest . 1996, 98: 671-679. Briefly,
femal e Fischer rats (120-140 gns) are anesthetized and
pellets (5 1) conprised of Hydron(r), bFG- (150 nM,

Coiitdh ARBiosoiRAUNdget © be tested are inplanted into
-—n-rry—r‘gt%mrrs—rrmle in the cornea 1.0-1.5 nmfromthe

| i ribaesprotosoNesed asesatdially atentiealite thas dessybefl bt Vslparig: 7/, J. Clin.

da f [ t.ati ) .d 7 ' ;
i SRR B, S sk rhs SPLLITR 208 psotpepized and
pelCRT(B Y dnriisdl Bf HYEronesIRbS (150hV), ad Rl cdnppbendsieMe tested are
eut hani zed, the corneas fixed with formalin, and the

impdantebago filatncsied nzadd in hlsspogrdphéd mwo o gwdirpbus.

degr ee. of. neovascul ard zati on, oV I .
e A U 0 % DB TR B it
anckiBBEHR A6 iSfubdd With¥ d9O suthi a8 @oNEIasIR)ashon26 st thi gessels) The

Plug Assay This assay is performed essentially as
anigrels@rd e cptpapized A qarness fixpd withdopmaling gng thgseneas flattened and

7:519-.528, | ce- [ ) tated b
pholgttiidt disetE Bl Snte A ARk et eovaiRlg e quanitted by
imd¥g the tathdeedsalatda o &path or s{raply.by dOniidgvessel&GF- 2

e.g., 400 ng/m) and the 25 conpound to be tested. In

some assays, bFGF may be substituted with tunor cells

MatSicliRfpndngisggeni ¢ stimulus. The Matrigel (r) mixture

T%ﬂm%g%—sgbcut aneously into 4-8 week-old athymc
nudEhigiasmyas pefiresd resntisiheasaledottied dly Rassinithes al., 1992, Lab Invest.
preferably

6 7:%2-@2%&0@0})%} M@H%g%ﬁi(é g‘gg'p gﬁ(ﬁ gﬂi @qﬁ@bg&??e Pn}dng{dltl(? products, Inc.,
e T e T e Tt
corh@gmidity Be Ce3Teld( @h sphe gssats, bEGH. maybibtf @stitﬁteﬁ@ydﬂr funjor ap]dls as the
an@a'«p gPeléql;{g stigxglalas.l ’?k(l:el lk'l/[%terfge{é] Mixture is lilrrl} gctgf Isu%%u%agggues y ifn?or4-l8tv§eek-old
athymic nude mice at sites near the abdominal midline, preferably 3 injections per mouse.
The injected Matrigel® forms a palpable solid gel. Injection sites are chosen such that each
animal receives a positive control plug (such as FGF-2 + heparin), a negative control plug
(e.g., buffer -+ heparin) and a plug that includes the compound being tested for its effect on
angiogenesis, e.g., (FGF-2 + heparin + compound). All treatments are preferably run in

triplicate. Animals are sacrificed by cervical dislocation at about 7 days post injection or

another time that may be optimal for observing angiogenesis. The mouse skin is detached
28
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angi ogenesi s, e.g., (FGF-2 + heparin + conpound). Al
treatnents are preferably run in triplicate. Animals

wae®4mpeori fi ced by cervical dislocation at aboReT/USmaye3s17s
post injection or another tine that may be optina

SRR NGB RSB e ol

imaldiatslyal high tHsbMdon.aPlhgt Be thMad disgesddrin v@kdﬂ @8d &ic@bated at 37°C
recovered and scanned. immediately at_high resol ution.
OV?W%% Hemoglobin @by fvelsee feferpined usaﬁ@Dr Ubasalution (egz.mbtained

fro%’}rlglgﬁ 2Q£cor g{ﬂ?ﬁ %ﬁaﬁufa!?:lmreljgt hstroy éi%ﬁ? g P %ﬁgﬂrﬁ? SH b Sh gk plug is

an aﬁﬁmcﬂhmutwoﬂdngldgmsfsaﬁhweﬂeﬁs therm’iduut:bﬂ b:med 1n'|"[he sample. In

unt of Hbh in the is 5 an i.ndirect_ nmeasure of
ad@ﬁgﬁl dﬁéﬁ%‘%‘?’é"%@é %nfmﬁﬂgmaa@@énmsd BRgURsagHias yhye P rehltter
SR |
(o SRR P35 cortlt' Qi ol L Rt U in (5 OTR 8 B o
ﬂu()mpbm@r il yufeBS) offbroresceriaegn herligrtersed Ipbug,) Haﬁrmme@ Atiorimetrically,
xtran to which.is.con aro The
oIS R ot PP bT etoinegbis e olg,, SILBRE B gTab ancpst cpan
is ‘GRdtele R thlib Ll MBELibiSAloldbule RIPFT SArY; Iﬁ§¥1 #8180 Be URRASH cBnfirm
of angiogenesis in the plug. Staining w
negjissel tlemmlceoveselpir:mlm ipthepides hel i al ceI |
adhesi on nol ecul e or PECAM') nay al so be used to
conflrn1 neovessel fornatlon and n1crovesse| density
oG A Aqry Aksaane (CAI\/D

Ang eneS| sa Th| S sa ‘ r ess | al
s 33 T e P By oY &eaﬁséﬁsv NN L N
Red 9994, #7731340.48. m&h@ﬁﬂﬁnﬁl@g"&lﬂie? bﬂ?oé‘éﬂi@fh&to@d"@ﬂ?@? Bt fumor cells
factors (bEGF) or tunor cel us inhibitors is

plus [iahibidors i ) agedoninibe &AMrpfen&a@aymldl cleibk ewbryetanddhabdM
%eE\‘;ed% 9ocg§l§%ﬁ§rqm gaélga?fg% og?% 3sgﬁ}fp Aléqggée;?lggls is quanP {ated by
detéﬁiuﬁ[n’g the p@cérh@gepcﬁr sqeataethe inesh wai@Sconfhid Bleodeedels.
whi ch contain bl ood vessels. 20 In Vivo Assessnent of
Angi ogenesi s Inhibition and Anti-Tunor Effects Using

In W@o AM@S&E&&' o(f J $ es‘)sc‘fxﬁﬁb .otn {i ?ﬁ&éﬁf@ct& F_J_' @% the
W‘m%@&mm

MdAtigel®e R Assay witteTainoo@llsr t he rat prost ate ceII

lin are ed w t ri

i T s e 6 et ts Lt L8 Gl o St s lung
carBin@hRGR |thed1%§ﬁ1ro‘sﬁ%dcellﬁln§@\@atL§Lu A0 M Eed ﬁtﬂﬁ%ié@i@zaﬁd then injected

tumor cells and a powerful angi ogenic response can

inte Bediapidpliamause fqilqygsg afetmotoawoiwcr&ednm Sac dBa,ycﬁ)ova’hA mass of

tungonr cae%l% HiPL g ftﬁnt ﬁlog? ﬁ{;l!lS% ac%ncﬁ;;gog eL(jldP @ben@vgs z%er about 5

to 7 Agysu dlhﬁgtntlltuﬂnﬁr drtteandil Atgio VB RS BN NA cérﬁﬁ)dtﬁhﬁﬁn Hﬁld&uﬂftumor
tunmor weight, Hb levels or fluorescence |evels (of

CNHERPIHRCH V@bﬁtﬁd@yClaﬂp@lgatﬂemﬂhq plegeYleagppenttip then ‘made of
tun‘?cﬂ%é{g% tcﬁ?} 1evER m%sgerlé% l(gxre Qﬁgf&? nﬂ:l?dr%ﬁe e Q&rﬂgiate injected

are rst hormgenl ze wt
prior to sacrifice). To measure Hb or ﬂuorescence, the plugs are first homogemze with a

tissue homogenizer.
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29 WO 2004/047771 PCT/ US2003/ 038175 Xenograft Model of
Subcut aneous (s.c.) Tunor G owh Nude mce are
WO pegidared with MDA-MB-231 cells (human br easeCT/US2003/038175
carci noma) or another appropriate human tunor cell
xR IR 4R ol e FRmEE il O 2T) o0, i
; unors are staged
Nitde n2i08 amreriocufeded Wweth MIDaavme?d 1 sl lihwanirelatadh carcinoma) or another
conposition is initjated (100”a/ani mal/day given g.d. .
appiepHate BN ol ael e cng @fl%ma@& ﬂé&xweﬁﬁ Hef-2eidy sgnth the right
flahR®r HelaiRhals 2 e RAS &l 0 i Jatment wi
treatnent. The ? unor sgﬂgggd%eg%%e%fr@m%@gﬁ%d&gnraen with a test
comppsifidn 13 ietlatedd €00 U ¢lusitmal/dey giakn geiciR)o Tanmof voluemes urostiained

ev%r@g)t@q?%la%’ ﬁlgc? t}%eb i g grgtsg%ql]@q?p’ ant égg?g—péﬁ#% é? tzf’i%r-rrlgrl}‘y.zl’l‘he tumors are
exeY8E We?%h‘éd Mpgl Eﬁrafﬁn éﬂe@%&@sﬁﬁtdﬁbgcﬁ%%ﬁiﬁg 48 {1R"tEmBlSRe analyzed
tested Tor inhibition of late nmetastasis using an

bygk piett Enamtit- @D 3 hd€ia6t, d3INElydieb of Ghenineyumthisidchemivad staining.
Natl. Acad. Sci. USA 1993, 90 5021-5025). Late
net astasi s i nvolves the steps of attachnment and

Xenobr v BEafel oMVRtastaspor cell's, local invasion,
seedi ng, proljteration and an%ipgenesis. Human

pr odihgcPmpeERdsiapv#Eo tested o1 ighibpom)f lete mpdgstasisagingianh a
r - I e
oS08 8505 ARSI, LR, 98I IRESEE Dot
502hs0zt)nd.atdctastaginrsobiet dieatgpl @fiattadhment and extravasation of tumor
cety|-transferase T), luciferase qr LacZ, are . )
celf, 3&%1 BT S R e nekion T SgipgsnguE hHupaR positic carcinoma

ce Q{Pld-g)a&ér@fbfc%f&: Wit DRpoREr éetﬁ@,sﬁef@a{ﬂfg 211% é@éénl'fﬁfo‘fis‘égrﬂ%?otein (GFP)

detection o P or hi st'ochem cal rinetri
gen botas amnlisfnagimg ymthta genaendodingthe teozyinadsl chiwrathphednatod of

ool GRS e 2L SR8 Ak T S
pefditd wtfliyh 861 ¥f cither btBedcunfkeRHudlesRntdddi&GARRIGHPYSP N
nodes, femurs and brain. This m mcs the organ

histechpingss] elonimeticaletegtion efienzymgtimectagtyd sebdlior the fiaim of these cells.
t: r.a1FQr I .GEP-expressi n -3 .
Cops Al WERMoLy R «fE AR Bacy TG IRIRRE Bl i ovicutaty
in tedud ®itut ¥i8b itsregfonaliya®h (HoUdEs) Pomids @8d b, MBS ndfuees the organ
treated with a test conposition at 100g/ani nal / day
trogisyreei grgllyjocqupinggnpigstasesdn Beman prostas ¢agcein dof exdmplee
D R o P ARy i T BB of
nutl¢ 681e:) aride. gAaInidld @t ineeted &athod festiiohipositios ay 1 @igldiemal/day given
I nhi bition of Spontaneous Mtastasis

tect abl e | abel . _
q-ff ﬁP-sﬁwgledf}etﬁa@%\Fe&lﬁ @R Preorigtaliped 1rdAapelgted by inoressence

Rk e R PR PR R o A A hfitfhe ikl sb@huaniitative
colb@igteiriGass AP GF the B¥tectabladabetel | s, for exanple, about 106
suspended in 0.1 nL PBS, are inoculated into the
mamary fat pads of female Fisher rats. At the tine of
Inhib§ei @Sﬁi_mtax?eoﬁﬁ Madstiig # W# PHICN a¥ Flintifonal Derivatives
rnplanted rntraperitoneally to dl sSpens €

The rat syngeneic breast cancer system employs Mat BIII rat breast cancer cells (Xing et al.,

Int. J. Cancer 1996, 67:423-429). Tumor cells, for example, about 10° suspended in 0.1 mL
PBS, are inoculated into the mammary fat pads of female Fisher rats. At the time of
inoculation, a 14-day Alza osmotic mini-pump is implanted intraperitoneally to dispense the
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30 WO 2004/047771 PCT/ US2003/ 038175 test conpound. The

conmpound is dissolved in PBS (e.g., 200 nM stock),
waer@niokm7fil tered _and placed in the M ni punp POT/US2003/038175

achieve a release rate of about 4 ng/kg/day. Contro

tes® Bd)rﬁﬁdnﬁld rﬁ%%bﬂlﬁoﬁ(ﬁ:{jﬁ ths%oﬁug@@ pBS 94 Kn‘? 150 ﬁﬂ\)f gt%'cﬁ gtenle filtered

control peptide in
ané alapcé incthel manipaidnp te adagve]a@:eldam fabveofiahbst 4 mﬂ;tgﬁthyw Qdntrol animals

ent invention, 5 sjgnificant
redei} ERiEh S ofone o2 yB SR SOReoTRPAYS 51 bemuRioama. AnER ar
sadHilvee hat oulBi2Rs. AB9Be falks trd A& With B8R borﬂpgﬁﬂés of thy ?fese t invention,
ki dney and | ynph nodes (enunerated as discrete 3
Slgﬂiﬂﬁab@ed@fﬁ@@ﬁ weidie sige of Blequincay temok anldlm tHehsihtee bé metatases in

S veal .Jncre ed necro [
thea% e%ébfél?“% RS bidoPL R naes npnieced *}fdﬁiféetﬁ &5ibppgbe
ob&diresls RPN an iR histé @BHRES ahﬁ?thé eal 1ncrea5ﬁd necrosis and

. neovascul ari zation. Human or rabbit” PHSCN and eir
sigge Pf spapfasissn twnousiie eated agmals, dargriastpdicettedsairt Sren i tumor

N T T M-

3y moﬁjugatedr(ﬂimepbbeill atoRBpet hvldentesTipdpade dre effective
ContraSt treatnent with control

tides
rafﬁ%b%(rﬁa%gwﬁ and %r e W&e & 2 leastgwpsipldgnereqioiand thanithe wnpenjugated
PoREERRL, TRt e b MO R0 T Ty e
in warogisizowamsfastasie. | ung in a C57BL/ 6 nouse (Mal ave et
al., J. Nat'l. Canc. Inst. 1979, 62:83-88). It is
ted(p Qe cu?BL/. m ce by subcut aneous
OC O Ao e L LA SHOXERi al | ogenei ¢

C57 BhisGuhor Bﬁﬂdrasd:s]aoﬁiaﬁ&@fy dstarih RYLHBHE Ifr3in A (%e/ BL/6 mouse
pically six animls roup for subcutaneously

(Meﬁazf? el dpValigt) L. 6aneg. dipst 79; B%rﬁﬁ)sclnn@ropagajemhyppaame in
nt.ed. s
CFBECHRRE oy SHEREaB: 48 0 TR SBTE 6r 2 alifef e x
DB2e? [Fs miée atin latlogdiheﬁz -BE &6 -TidSly st famARHer Eﬁﬁlpfi& 24
hour s agag Iant or is delayed until a tunor
SubCR@RPAUSHSS) T TAnt, < 411 §pr AptsImiRt wHat Gmy iplent sy g ibvenor may be

1m1ﬂ§1|1t9@50e£§ ad h%&%&ﬁ%?g{gl F (E)(\rj‘vaés ¥ ?o%ﬁ%lﬁo{fﬁgspegdéj@ Ay of about

days Ani nal’s are
0. Sp%X @@ -tadls, Taeatineredsgine 24 hbuwsfafetimplasti oz és deldfed gl & &lmor of

in untr tro ci pients on day 12
speiER it Tl b Rttt SO0 50 50 e P batk o bleommmannd is
adrSiA{sVdry@y dahl?ffoﬂﬁl dfis28 days. A positive control

conpoun or exanpl e cycl ophosphani de at 20

g/ RS @r@tfolécrwqﬂeby wat;ghmg, mlwio_n, a;ad insasusmgknt REBmdrsize.

o R T

somomgyryplha hekiin aenpalsirhé QN ssIOEE. Pepd@sabntrdl ddMbound,

nmul ti-dose 30 assays. 31
for example cyclophosphamide at 20 mg/kg/injection per day on days 1-11 is used. Results

computed include mean animal weight, tumor size, tumor weight, survival time. For
confirmed therapeutic activity, the test composition should be tested in two multi-dose

assays.
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WO 2004/ 047771 PCT/ US2003/038175 3LL Lewi s Lung

Carcinoma: Primary G owh and Metastasis Model This
W(asm)a/juﬂsl well known in the art (CGorelik et alPCT/11S2003/038175

Nat'|l. Canc. Inst. 1980, 65:1257-1264; Corelik et
3L?IILeWﬁQQun %ﬂ(ﬁnm‘ima Pe 21? Jgkov et

nvasi on NE =37 198 1 rdge et al .
J_ s assayGanell lmwtn 1n1]9£éa¢ (Cﬁﬁeﬂ?a‘ cﬂBG Néz't ZHCtzg@mﬂyreI%O

ncer 197 578 mce are nal e
T3t s UL Reg lanuroine. gt inghfndy A58 Rt al,
lnuamovzaw&r@@tzr)mm ?lrysammrh&ige &hls Wd?@ fcd%oﬂz!s'zc ?ﬁsz ., 69:975-980;
net ast ases, entially in the lungs.

Hilgereeef ads Br-We Cﬂ@‘?ﬁb‘ A7Y.h%: ﬁ 8@arTyasitmrmrare mxker(ffﬁBL/6 mice, 2-3

f st i XCI se
m @ dPEAR g o i S P Y Fonlanaon, 2Bs B e otuges
meRataed, pMereﬁt;lﬁBﬂn?Hél)mgﬁ OWEhREME 1164 bf thE BREAS RN infdr§ tumor
pared fromsolid tunors by treating mnced tunor
GX‘{)YFS@H@W%%“%WW%W%@% bgwxeipsdiasifere salylof thsr metastatic phase
T8%. (pH 7.4) and suspended in
(seé’%%ﬂ?ﬂ\/s%&t%l ty \§1f6t3? §§LL cells prepared in this way

i s Gempbe-edll suspbiGions aSproRfed Bymisolpamdbiks b9 tYeng minced tumor
l1s (3 .x 104 - 5 x 106)

excl.ysi on
tis G SH TR o066 PopaSer e tbed Samsseth BRSSPy and
suspbidedlin PBSt hﬁaﬁﬁf}s@{* thé @EL ‘3@11 re REOORE Wi }}"ﬂ éeﬁ&gg} %bout

pad of C57BL/6 mce. Visib rs appear a
95198¢s(baift1ry@an besiak exdusippe d\ﬁabin hﬂﬁoﬂ@ﬂs (hellb‘é 5 Xhe°daypended in

t a a ce and establ i shed
0. O?fml Pﬁ;@érF éﬁ) fgneetaéur X 8taByOLE egg %cgprﬁ(];\be%%r n ehmd foot
pad 6fE@ETBING niibe.gVisile AEn@B Bppcar At S-4asRsref d&%&téc% eQfon of 10°
per week. |n another enbodi nent,

erivative
Celg g day péfumgnapgqaé@cgym@ theotiaroetersiof |e§talvﬂpﬁhed @anvrs are measured

b (Ol k. 8xCi sion_of d rsal

y EHRRE Do WO HeaboIR e S & R 18 iy S8 o b br
derrvand@ ez wdeli. Ninceanbiher gmbodisient, e gabiid@RIsYeliviered by Ssmotic

mmé ‘grgl etely excised; or (2) shamsurgery is perforned

Phe tunor is left intact. Al t hough tunors from
f
oo 008 Ay Al TR 038 B R s

1500gnec iresizapintibe ieghndourivéd/iato aderainish O)tpringe g |tumor is completely
| Ce

REEHETCTE E  .
fror@rse0{308e enth hinBi growiset Iﬁéthﬁﬁ'seél ngob l?ﬁnhfé'm@farge‘g{ s1%%%r1mary

visible netastases is recorded.” The di aneters”o
tumo thek eapslesssadly reseeted N@@é‘mgfeﬁlrwga}r@damﬂtnun tecal @prowth. After 21

daﬁgﬁ{ﬁ&%%?&&cﬁg%dj&%dum gfla m cronet er-containi ng

under fon. On the basis of the

r ecramgedrajneme@msd weighed DS BxddinBYusik 8818tibH §nd the number
ume of each 30 netastasis. To determ ne the tot

of V\lf% 1§ metastasgnisgesondeds ’g@,dlqirgﬁ@rs of Hee mptasiasey raﬁea:lscomeasured using a
binddu$drRleSe g3 v
Souter & asotsgi? _I?% ? lﬁh ctrér?éet%ﬁ?or{g%rrlrle oc%qﬁ{ u%a/er sX' & magnification.
On thedwsin of itte msorﬂcrtdﬂahnle’&r&t, @t inpassibtletol datou O THRtVDIMO! each
1%5|.dul:d inta | ng ? S %T akur et at., J.
metastasis. To determine otal volume of mefastases per lung, the mean number of visible
metastases is multiplied by the mean volume of metastases. To further determine metastatic
growth, it is possible to measure incorporation of *’IdUrd into lung cells (Thakur et al., J.
Lab. Clin. Med. 1977, 89:217-228). Ten days following tumor amputation, 25 pg of
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Lab. din. Med. 1977, 89:217-228). Ten days follow ng

tunor anputation, 25 g of 32 WD 2004/ 047771
weEFOnAWE2003/ 038175 fl uorodeoxyuri di ne i s i nocuPELr/E82003/038175

into the peritoneuns of tunor-bearing (and, if used,
flubtbaes t ,

R R ol g b hortbhelill of B B i P,
tuﬂlng@Cmddn&p] etfier Hrmiw, ercyad gﬂ/m:d 1V}HIlgifé%fId[&ﬂC(1oalodeoxyund1ne)

125| Urd i ncorporation is measured us
Oﬂaiﬁﬁgf‘?% S%ﬁn PIgs feremey shandoweigag ﬁﬁ%ﬂ@greméngldwd
1ncbi=ﬂ6?a[t§)nr1§ﬁfégs@&9ﬁ§m§a% ?n giameter, mce are
random zed Into two groups: T) | egs with tunors are

anmplnt micsdvig foetpadi tgabrspwher omeors teach kinee 8} I mirsin dddmeter, mice
ce a e left |ntﬂclt as. nona ut at ed turmr bearin

are%a:%ﬂorngizesd n q Wgﬁ é g§&s With faar fuieeaénguéadeq & 11gat1on above the
kndejoRits; BEET)inlide ARUSR iktAS ab QokdmMiated {u%r—‘tﬁﬁnn% el 1%‘?5“ ent

netastasi s, ruli ng out possible effects of esi a,
(Ampyigten of a @mcgefref)leg i emzordediinganbhsechas @o kdowagsfect on

s BLAEh: QTR e UL BRLER SR SR i g, Mo e
killed ¢ Ddgriags @ﬁer@hﬂﬁé’cﬂﬁ&&ﬂ@ﬁ]ﬁasfeb leleveluoiet s U8scHBET abd¥RIS
of tunor-bearing mce are not normally distributed.
ThePBiSG:; VAlgS frarwspiing the inpidenresef mefasfazen and thefregrowth in the
anal St ud
lun h?f;‘tu}r%% té)@ )é‘%o zaF ﬂ@tﬁo%ftﬁjfg gta{%)?l%d g%e%%%r% nof- pe%r%lgetnc
statgitice suxth ash]me Mam+Whighdy U-H estnagyubensed €beanaiyrad t he

ext net a ti The rate of netastasis in
t hegﬁlﬂ}ﬂ gE thiy moaﬂg}ya@%fgflﬁ%ﬂg’ FHagshomesddhat the 76 of therrgor cell
EWORY dREAAAGhILEEAt oFSadtdlict BEwitY
lnowh| ch the primry Itluormr ahadlcbéggvrzhl n 30%19&%%18 in the lungs of
opgraed nliee Wandifkrant frgerprioary surodr-Blaking ﬁilbes Tl:’iusﬁn the 11089 of mice in

T T T

x 10t QM@'Wédhg/ M@EUMEeRbvAEthe ShADESo MBS afth @0 Vas IRAL thah thhEn
20 nonoperated controls. Using 1251dUrd incorporation

nonggergteddymor-beasing icg, thewghsthayplymernd m@%@msi wesahigher than in the

norfé)hglfaf‘erdggféﬁélg\évﬁr% gf Mﬂf&‘% f grgtlg n%n‘ﬁ_? ULe 8)‘If uag H}Jﬁt;ﬁﬁSlS no
sigifioant ldaffezehost terd Hand betweeh ks luﬂg'ﬁniﬂtﬁhbﬂélxdikfedtrhhﬁ@ hgd

duced fol |l ow ng.i nocul ation 105 tunor cells
tunfy BRI R dh e Rt g0 54T celly hiputatiomaetumors

profi&d! B Wi @ndcﬂla@i%ﬁ%qoi’\ﬂumr %Qﬁe&%éﬂﬁ%% ﬁgé]el%pfi&g s fltic

exci sion of |local 25 tunors.
gromdc eTleqsamsuhs werenptaasirdwith the ewwival of hiwaiafigr excisiai eflocal

tumg)r(sa }eephe]t‘mténgl(rarrlg?rns’%gj a%d beﬁ RE %@t tg’gtl“ggrp%gﬁ ?orlxq?fgg%];)?orlsmn of local
tunRBSRIdRER %p%aﬂaagmissﬂ%a et bemplE, Qe UNS. PAHOANAS15%639f725). These

patients who undergo cancer surgery. Reconbi nant DNA
obsgatiensdaze H@Jmaﬁlans Frethopresesfsismilpetientawhbivotiegy chmee surgery.

been anply described in the art (Sanbrook, et al.

Mol ecul ar O oning: A Laboratory Manual, 2nd (or Iater)

ReMthmDNAIMetlﬁﬁrsi ng Harbor Press, Cold Spring

Harg NY, 1989; Ausube et al., Current Protocols in
eneral methods of molecular biology have been amply described in the art

(Sambrook, et al., Molecular Cloning: A Laboratory Manual, 2nd (or later) Edition, Cold
Spring Harbor Press, Cold Spring Harbor, NY, 1989; Ausube et al., Current Protocols in
Molecular Biology, Vol. 2, Wiley-Interscience, New York, (current edition); Kriegler, Gene
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Mol ecul ar Biology, Vol. 2, WIley-Interscience, New

York, (current edition); Kriegler, Gene 33 WO
wQRMMIor7ir71 PCT/ US2003/ 038175 Transfer and ExpCEES10051038175

A Laboratory Manual (1990); dover, DM editor, DNA

Ti r@}s}gég'sagg fé@%sf %@%&e rL %ra'f%orgll\fa%%?/{ﬁm% b G \% Ill)l})/lg 95 g L, jt)ﬁ[‘é Cloning:

A Bekctical 2ipgrdaoh, \fcﬁtIeYc)II ERL Présas IQ%SdAﬂhdi)ﬂs ieB Bl ,Mdoletiuibr Bzology of the

( \\at son Recombi nant
Ceblto G Vent ity Grland Bl ishings i v etk NGO 0IO89) NEweon et L.
t
Regilinarh 991, BAoPl St saloin KRR 50R! NERFor 1992 a
Olg aﬂal Q%mci].ﬁdsey‘ﬁeﬁd Manwulwm idmdntyrbdiadon fto G@nél‘chE i%Sﬁeei ing, 2nd

T G T T TR

eNC ORRAS SBSr RO FRIMAL ¥ Barsiuliat hidiib ‘aé‘id\éégdeﬁeé & ihf2BE&A5
(e.g., degenerate codon” substitutions

enmmlsmms&r\gatlse qlmshumon"ﬁheantethwebrﬁ Lﬁegedcgeacnate chsn

o Y RRHED b AR BB P i 0 FSfons vi
“po¥ehlcledsidd’ ﬁﬂcﬁ;@ meBhdedito afudefa ddneSLcONANMER @B, an mRNA molecule,
ol i gonucl eoti de, and further, eqU|vaIents t her eof
as Well ps afipeRengany of FhpsBIchI : an gligemiclsotide and iferthes; egivalents
the?%o? (éép%n%!i lﬁbltehfﬁﬁg BSlolth! g S anucgé‘i 2\0185 a@%’?‘a‘?edoeefﬁxrefc' as kilobases
p). “These are estlna eri'ved from agarose
(k) ok paerppliraibp) Tk areeésﬁﬁiafe@ rdthﬁBﬁSm(aBékGEé or Iﬁd‘l@dﬁrylamlde gel

nucl ei ¢ e uence h are determ ned by
elefig %Hh°6~?sls1@Ag’1P§r HeRaeloit S GFegugnoss WISOHoyrh dlgmiged by the user or
pul%l@h@& Up ke85 S id dtatkd L.SOI(E@ lek lemgags%)kﬂgﬁalﬁﬁs l(l@ﬂgtcj? as length

nber of am no acid resi Protein size
(nuessher phamthofacoimeFA®E). Prasem sizg ueertimmgd fFémAAGE, from sequencing,

N R S e S
puSIEAEAGED acPRGhédceal | Y, DNA nol ecul es encoding the

am no acid sequence corresponding to 20 the peptide
mul Sperfieallyf DNfemplasylsaendadingrthe @mlnoofrcuia@etquuvx@emmemgmg to

thetﬂeg 1? O%Hlt%?? t&l%é%sg tSiIm; e?lgﬂ,p%/r eacH‘(P b2 a)ﬁ"gsailgrf’eigf gh ai)e synthesized

by heGiddyaédge chuli Ractdh (B@Rg (stR[ foy egarhple, T eS| URRGE Nof 4%89 ,202)
protein disclosed herein. These ¢cDNA sequences can

usinRBHIEE drsehiiecaranohie prefpipstisclossd hﬁ"ﬁé’k aklipse PRNA sequences
carfhBh 58 §ds b}éﬁq}lt%ra @grﬁr()ﬁg of @%&é%ntybﬁg e%(ﬁ?%‘sgo%rve%ﬁ? Sgg %I}e &gsultlng

used to |rect t he esi usi on
vectlwr qatléefusagﬁmﬁluectme zﬁltﬁeals ofahe fiesidypdpmpape battefriwsdnt or

or CHO c LS. rm " nucleic
cerfia by SO B BP T 401 HEBIRREOS ST GICD 6 such
fr agRe RS ‘AhcleRAUidak %Bécﬁhera—ﬂﬂ%s RHG1d8a fo AEhde SEAUBIESts or
of this invention can DNA or RNA. Prokaryotic or

equavdenty oThenyndeie a@élsb@mcmfﬂw nmd:ntwn carrabm&)blé]tc @&RNA.
PR By s i b R B P timers e

witb#Hhe 6@ df the3Qvaavhe Fodkx £ 16, 3hé P&hide sntitimePiby be expressed in
i nsect_cel]s (bacul ovirus), yeast, or manmalian cel
bacteriah cells such as E. coli, insect cells (baculovirus), yeast, or mammalian cells such as

Chinese hamster ovary cells (CHO) or human cells (which are preferred for human
therapeutic use of the transfected cells). Other suitable host are known to those skilled in

the art. Expression in eukaryotic cells leads to partial or complete glycosylation and/or
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Chi nese hanster ovary cells (CHO or human cells
(which are preferred for human therapeutic use of the
wao e@nsiwet ed cells). Qther suitable host are kPomIrS2003/038175
those skilled in the art. Expression in eukaryotic
foﬁﬁitioﬁ df -
oSN B8 iR S B S I R g vpeptiae
E?@ﬂlpileéloé\yaﬁbrm for expressioniimyeaat & harevisdiesinchidd @ YopSis (Bﬁldan etal,

NS AR D ESRLLS o PO 23 Bl VoS S o
et GBAIBA Gertt 541 13-1 23% 9. pY@@QIﬂVltrQ% ox%grda}d\(g %@)]ﬁ g0, C Calif)).

(Kurjan et al., 2 Cell 30° 933
Bagylogirus vepggy avatiahls ferexpr&sidB IF prQiﬂds plY(EfBﬁre(dl insdct ce:lngSF 9 cells)

I
i e G T
Luckde®e bz @gl(1 989 $FroPgsal
IO i e Ly
23i1da- léglargézls?(ggl copl_qglékqnbwtbpucgj vectord 893DV 8 (m\mjgoet al sup;a for
oy S Rttt SR A g e o
celissarp @I Bitlf Aeanbrk ceth @l pMTIRE (Kaufhon e b1 AYBTEPMBO J. 6:187- 195)

T R e B o S
¢ e ryyadenp sell line (a
gluza\iﬁﬁie aontRMILRG pfKash @?s@erﬁ% vallaﬂlg%% EMRQ W 44,

187-195) for stable a i cat1on/expression in
manfrehstamtior of suitableeveslos mﬁilmr[g tleeddsirkd b@difi@and control sequences

emflayt S T B RO B St ke helrtsiod in the art.
Isobaetl (slbdihidg, IHNA sBesdnkes of Qﬁﬁmlze@ %g&ﬁk{&ha@@ﬁﬁ BRGRIL tailored,

enplo¥s st andard Ilgatlon and restriction techniques
andyysrlgateghia theformfesiseds t BwdDNA sepeenges whith fommitetvedtors are

S nthes Z
BB o S R S B omngh ystems are generally

found-ohiagailabit THost hectoy whidk aie@dd fdittBe BNR cTBHIRRESRes in
whi ch f%;n1the vectors are available froma nunber of

consglris Fopthadssiment eeding sequprrecimiial spnsiypstienmaz e, and usually is,
a nRRBEs Bkibvin gqgﬂ ?Rgﬂgqr?a\fﬁééquﬁc%s RS IDNK e&%@?@%ﬁg&%ranes

used for th equences in

Howevert ¢recetles sdqnemte it didelngedsiegyeadele to Byrithélze the entire gene
i 20 a matter og

[ . b . |1 .S,
seqfigReR kYo YEHEE Bt U ?1? vidua dyglentds dnratvepihe srire gene
seqg@ite ThiCedablof dibdaBld 16¢ IWENEL60 a§f Bﬁgfeg)m d] %g/%éﬁtﬁemzmg

disclosed it is possi o) synthe I ze
indiyidyiab preslapping; wmle;m@:tar 1 nbgmnminonﬂ@ anddiliingliradingle stranded

noﬂ%lf}gﬂl%%ﬁ Sqrf;il(grg fht I 1%%[%0 gl}gergget fn&g%&%g%e%eﬁ ﬂ%&{}owbornucleotlde
tnpho@ﬁxafeedTbm apyﬂmhﬁﬁlsaSZBeB@ utsaduvddsmily Y 8lelc8RRIHon of several
| enent ary ollgonucleotldes and ¥|Illn in single

gengi g’gﬂlﬂ)@ﬂl PIUHSROVE foa spRRleplise drarad P8l 29&[5(56 Nambair et al.,
SciREN9BE 39510001 B3 18y 2P BRIl B84 yponuct eoti de

t ri phosphat es’ I S""approac as bee u
su O%ﬁslm‘twldh)gonucldzdmdes:mﬁsawpaﬁddl Weithbr ﬁfé\{ﬁibéﬁhon%fé@ shefod as

seguence. for_ exanple, Ed Nat ure 1981,
des?gf\g%%r i 1Fe§@$>ogq: orthe g @s&hel@nggélgqmemg -ag Qgsg;nbg:hbjy
Beathddae el al. ,@'@*alze%@ettl?%, 225%5@,%}1& ‘Matteucci et al., J. Am. Chem. Soc.

1981, 103:3185 and can be prepared using commercially available automated
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Synt hetic oligonucl eotides are prepared by either the
phosphotriester nethod as 30 descri bed by references
wa@paoed4EbOVE or the phosphorani dite nethod as PEBUS100&0B38175
by Beaucage et al., Tetrahedron Lett. 1981, 22:1859;
oG ABLLE Mfhoslend Kinack B OF Mo eBfiantsiiiteg ammeating or for
labaling [setohevad umﬂgtveﬂ-k%wﬂ‘ﬁle?ﬁ)c%/ 047771
PCT/ US2003/ 038175 ol .i gonucl eoti de synthesjzers. Kinase
t r e&A0sEAe comrangRis of hedasierd setost are dhusrvardallnghes cande excised
andl ﬁE@cEdl HQn §taﬁ@eﬁﬂ Féé?rgctl%g'aﬂg 1185 dn eﬁg@éﬁﬂrége S %gemﬁ] PNA cleavage
he conpo ents o eS|r tors are th
is mﬁn‘maﬂ) bg treatueywith lthdxaltai)de resatttioardzyme airedzysés) @nder conditions

dard t ti d ti ced
WGt et Y oo a0 o718 UhPaplontass pbabis v enseifisg by the
ma%fa'@hfr&%ﬁlﬂés‘é%@fnﬁle?&aﬁw hvaf1hne r&ﬂﬂi@‘ﬂ S&glér X o@%? New England

under conditions which are general
Biclehs, Pmdzllct Geta]@gr tIf daslred, §1zofsemnato:m <zfrthe slpacidf frazthenys mkbebe
Pl RS cul B R o el lqghonbkisri ane giegpiag dechmiaues.

A Snerhl @Escﬁ@haﬂl @ﬂsmé $epBlREbHEE fofidZR /38R %@}m@ﬁ (09808 B§:499-560.
cl eaved fragnents may be performed by pol yacryl am de

gel A8W oA Gariaher gfame@péwp yptbliodsiredugs mgats:tnarmtartbb coding
seiuegg]ﬂgt gﬁrgtei]\%néé 5 ni:}ﬁgs%l a’{gﬁ)ﬁbc rﬂé&th!lc%ﬁ r?com?ol 1@33161?/ These mutations

1ncﬁﬁie¢&9pﬁ6ﬁletioﬂmgfr iafertion3y ISy i dﬁlﬂlbﬁ)ﬂ $nRftiony %E Eiuﬁsﬁtutlons of
i ntroguce nutatjons into the codin cgﬁ sequence t
C

Clughch eees 2 BTRIRIAT of Figgl Paes. MPBEcabiogEaE e DNA sequence are
creﬁf%ﬁ QB Ml d nid? ﬁes‘f@" L3 dICB Wi t@gﬁrggfe £k Wﬁ h protocols and

i ons or |nse |0nS systematic etio
reagems e consmerciaiy lasztllablﬁ(iZoHsr afal., Nudszbemczsdfesbms 1@6487-6500

S AP BP0 esticion

andTb RGEEREH Dy (e ABEIykCBHIEHBNEYE s&ﬂg erVihiog. hNatl Acad. Sci. USA
rot ocol s and reagents are conmer ci al y avai l

191723115463 eas farther dﬁa@t@d byMesdmgResl, Ngdac Awisa%&n%so@sw or by
1983, 2:183-193)). The

Imﬁﬁgpéf ezadggf 7By ?‘%@Vflctlon and/ or

seqene HNW cihiee ﬂlhd&l@éﬁ iitd Ghehhkle ¢8Ek Rkl emrmgrchniques

Proc. Natl, Acad. Sci. USA 1977, 74:5463) as further
sucheas caichin PhosPheis oF pyciam diloridegecpreripitatiany HEAE-dextgmimediated

O 9
traidfcidn, horeatichDod G BpbRAn RSuliAE R oal o Shlining host el
carmmdfmahd anSambiosk vi &. cpny emt omaradtartchﬂhirexmu & fustatCdkpéSsion
F hate or. cal ciymchlori
veq %fspar %f&?% ﬁl?:?ﬁ{ageoﬁﬁss pegd %’i@%ﬁJa{l@wn ofithgespetien gpup and the
tar%dt @th@iﬁttb @ﬁabl@gepﬁfa@@ﬁ 69ﬂfértﬁ1glaﬂﬁote§9ﬁ5ﬁt{h§r n{{){@lo%éu;g Sfbsequent
ransf orm ng can be found in ro

to pririficatipn af ﬂmdhmlhmote;m aPﬂ@aioib’ttcelemed for fsuxﬂl denvage and their

n25vc ote ti.C avage site is
roo SRR S ieBn R A o Pk Do S B Gpr AN oup. and
the target protel n to enabl e separation of the target
protein_fromthe reporter group subsequent to
CRHE24EHNn of the fusion protein. Proteolytic
enzyes | th n .
sequen 8@&%&%&%@ é&ﬂgg%glgﬁafg&q? orugr@drt?ndfo %gmaceu%cal composition
thessof & askinigded to a patient, preferably a human, suffering from a disease

characterized by aberrant vascularization. Aberrant vascularization includes abnormal
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30 Therapeutic Uses In accordance with the invention,
a conpound and/ or pharnmaceuti cal conposition thereof

WO g00ai4i7mi stered to a patient, preferably a hum@mnps2003/038175
suffering froma disease characterized by aberrant

SRR A, VR BOA S AP st mor

branelpadasiood a¢sselatind mn3s¢thér aschiahigrf ohivhtih@prairidnesy inteawd blood
vessel s, .|l arge od vessels, nore branched bl ood

r
caring EFRACIH ip aﬁveaﬂ% BFSUROE Ridhi ShA CompouRds Hepmbprmaneatical
coxﬁﬁoélﬁ‘&{sﬁﬁé@gf r'ﬂh? ﬂuse‘a% Edhi eﬁé}ﬂgfﬁééﬂaﬁtﬁtl&.dl seased
t1ssue or site. e conpoun s and/or pharnaceutica

conpoderablyndisedses eotachaized by abarhrt vadcuRaizatidicinclas canccj:er (eg.,

vasc Iar at i on. ef er , dis ses characterrze
an%vaséi a1t W“k?&s}?f Fﬁs éﬂi 32 &FP@‘E“ T} 4 B“&r#&léiﬂof( nged to, gagginomas

fie I

X ni‘?t% BidasiOviry Romadll BLh a8 Mrynft, AOPhENLAERES Liver, parotid, bilary
tragjy eaden, reqiymy gervist umhenq@m@mmldmea; ‘ylradderelsmpﬂmg,uhyrmd

sabfRYESen binkFhmaR SEhci Y nofh i i EGnaT mAomaT gliomas,

nelpoblastoahe satcBad (dg., SPGHTIIH a6, %hbn&@ﬁ&b&ﬁﬁ?ﬁ arthritis, diabetes,
adenocar ci nonas, small cell carci nomas anonas,

aﬂg}qsgherpggs, aﬂq}@VﬁéQ#Semaggﬂ%%@@S comreebgras H(eeV?g;Clﬂal’lzatlon delayed

woﬁﬂ@h%ﬂ QF&IC rgtlilr?(g)q i) Q%Crgﬁ?esd)r}lacu rfdla%é L-atio dgr%gl?la{g o1is, burns,
arterio erosrs frovenous Yot HS

hemophbaj OIIQSﬂhEumHOLd&Bﬂrultla,rhyparttlto@hlc sdeks l&w:‘:)dajscmbl g}itucoma nonunion

eal i i c retinopathy, age rel ated nmacul ar

ﬁa&%{fé @gﬁl‘t W& FRIPQPSYHSIS, BYRESTIC, BRRBISRIA Tegrojesital dibroplasia,
f};gﬁﬁﬂ Bstcférgdéi‘ﬁl‘ahﬁé&bﬁra PPAL LR bSs, %&ﬁfuﬁn o@%&ﬁ%ﬁ%%cﬁf parasitic
gl aucoma, nonunion fractures, Osiér er

disenses, IhéS(BfPrﬁOpb)y tdlomiing Sl@g&imuhlmbulonrcé&llamlgewwml macular degeneration

o R S P S0 Py R s,

disgRea&iatdcteridl be ab&%ant MYRALHZMRNint RS Qéﬁ'ic@lg e 8E B¥generation and
inhibition of hair growth, nmacul ar degenerati on

rthepmatoidierithegfisoot h wet and dry type), rhegnat0|d
Nb r
T O R —

assbcna‘.ﬂedl céthamdesired deH anilgtitiof Sigeaesma bidiferafich ¢ xﬂfﬁlﬁf@é Srdinistering to-
arthrltlﬁ 20 Also contenpl ated are nethods for
&

the spiygetiandherapepticalhy effeciive @mawén o @pempernd #iHer 3 prprmaceutical
corﬁlﬁﬁﬁinach&@of‘” hind aes En{e%’odé pé@&ﬁ ghd £ ﬁl’mdrtn idar %gigen?sw

proliferation conprising ering
lnhd?mtmlht@md@eutrcchatlbly irefifeot grwtlﬂmﬁﬂﬂth@funmrm ﬁﬁrmmdon of the tumor.
arnac utical conposition thereof. In the

qvor a
Pm%ﬁ% &thﬁﬁ ¢HEPLL i ent has a tumor, and
an goaee Bﬁzﬁhﬁes bﬂ'ﬁlhéﬁbés‘ RRoh@EHAS a}a{rﬁt ﬁfﬁféﬂ%é QJE)VE: Ene?l'l&l% may be

gromh rate of the tunmor or struction
efchﬂﬁ@ includgprimasy graathyf aspled ’Slmqre]@tlkﬂrma ar lmlm}ﬂwmaammr invasion,

or_condjti n whi.ch t
B£8R R P B i
angifgenesiq lpost-talloh angieplk&irivascalar k%ﬁﬁb@ﬁf&eohﬁﬁﬁrformatlon following

net astasi s _or_ grow h of t unor net ast ases;

vaS|on
Vasﬁ‘gﬁ‘i A, yaslas At reglinsisosupesty splaters] Bumetipmideep venous

thrombosis, ischemic limb angiogenesis; telangiectasia, pyogenic granuloma, corneal

disease, rubeosis, neovascular glaucoma, diabetic and other retinopathy, retrolental

fibroplasias, diabetic neovascularization, macular degeneration, endometriosis, arthritis,

37



10

15

20

25

30

angi ogenesi s; post-bal |l oon angi opl asty vascul ar
restinosis, neointima formation followi ng 30 vascul ar

W ec@uowr77vascul ar graft restinosis, coronary chPCT/aS®03D38175
formati on, deep venous thronbosis, ischemc |inb

I ogenesi S;...telangi ect asi a ogeni c_granul o ..
o B R B oGy BRI e cond mjury
indtidibe iscBerdia Oscairhify or fdlrd i) Maic¥brois, tohenBiMerip y-induced fibrosis;

fibroplasias, diabetic neovascularization, nacul ar
woyag dedng Widh scagifodt firess.oepte wiepnst 3 konedraciyme, keloids, or a

: / 75 £ ' cj d with
e e e
placertdtiomnassodiated Bethydilvgenis chik ifvasios eavithnggiogerddsiar osi s,

lung fihrosis, chenotherapy-induced fibrosis; wound
heal’t PigisRedilissase aricRpditing 1 pieaiedby fegbpe mpthiefsare jumor
gr&@tﬂ,ein]fvEsQ&{ Hf ﬁetaﬁi&i%%icu%l ¢ raig'tﬁ’rﬁ{)ge !Exglfnples of such brain tumors
vascul ogenesi s, herat opoi esi s, ovulation,
arenasiretytomt amplaptiegtracytymay gliobidstanes) izibblastoms simdiifvide, pilocytic
W t at hogeni ¢. cell, i nvasion or, with angi ogenesis. A
astf%?%f% alP i GehisaaihoRgH K SERsp Wé%ta@ gl aspgytoma,
fibARAM e sTBE NS, ééhﬁstb?’ﬁﬁ{astr%&ﬁ%g; prbt@ﬁ@l&hfﬁ"asﬁbcytoma,f

netastasi’s, particularly brain tunors. Exanples o
oligedsihdimeliomat amaplastic eligpdasdroghgmarependymegmha shapdastic ependymoma,

my%?)%a%a@@%r&%gg%dﬁog@ag lts%St ?%%%3}?%%& %ﬁg)%strrrgéy![ci)rgg gn@ﬁ%hli@ant

oli¥édtrbeasipocyt omn, subependymal giant cell
astrocytoma, 10 fibrillary ast roc%/t oma, gem stocytic

ast ribepboyemethpds may alserbe uaaskto drept wpmne diseases such as endometriosis
an(?kétﬂg W&ﬁ%r'nggfasc@%ﬂtl%ﬁta deltédg\gl{?l'? Q)g ra%gllﬂeo rfgﬁroliferative

ependynoma, anaplastic ependynona, nyxopapl 19 y
diabpaichyinopalhy, Kebegseul ayagerelatedi ieshle|degarsdtioacictiaopatianel

mal i gnant. ol | goastrocytoma., The above net hods may
preémaéksr%efe%@e aeli BrpRhY B TEHPRley o) QOB such as

endeiRhé BSdePtainleniin Bk NRGRRLEILMA/ R 'i)harmaceutica} compositions

neovascufl ari zati on associated wth, or a cause of,
thepeadlard sinsinistezed Wi zapdienc pref¢rablypdivman, sseop@senthtae measure against

age-r.el at ed .macul ar, degenerati on, retinopath
a5 RS BT ot A DY ATy H AR s e
copEhilds ia0dlor PhdrinA6dutichtosfiosMoRs 8RERAE LB He S dmeA5BRENRES

and/ or pharmaceutical conpositions théreof are _
PreyenpHy S mepsite o Retisalt havig a predispesatiingfon a Hissess, charactgrized by

lLve. re. ihst 20 various (di seases or o

et Y Rl R bRy BT 01e bermpotuntf e RET Ry Fompositions
thefdufsnayt breused frabnpisvanidh@f opb dfseme @ tisealer e0NPORUErbMNStreating

t hereof may he administered as a preventative neasure
anqigery e gt T eP RS NG SV icaaipe§maebn for a di sease

Charl'ﬁGTsﬁ'ﬁd[bﬁﬁSj oEyhe RRLAR an) ﬂ%&%ﬁﬁ & @idaPBompositions thereof in

Accordi ngly, “the conpounds and/for pharmaceutica
treatongpogireventisg varimiselideasen pr dsordeesckhiacterized by elverint on

of . one.di sease or di.sorder .and congcurr.ent reatin : .
eI B Gomy ) BB ST b 1N Rl iy, i
is WaANG&h)the dApabidity 6BRbde J%KAf inttheat TRIMPARI BB MObompounds and/or

phar maceutical ‘conpositions thereof in treating or '
rhgymapewicahepmpositivns therend 4 rsator paivenirdisaasesohdisaudoss ¢haeatterized

by Qger?atfl? LE R arization.
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vascul ari zati on may be assayed by net hods descri bed
herein and in the art. Accordingly, it 1is well wth

W b@4pepabi | ity of those of skill in the art tPCHBESHY3/038175
and use the conpounds and/or 30 pharnaceutica

Digg%%giﬁsiespgsdm%&%f to treat or prevent diseases or
i zed by aberrant vascul ari zati on.
38 \AWDrathfisimA4vd/éd a Bhartddo2 Q{31 €b38ioéhioi tAgBeRSE bémlds@sred to a
and Met hods A conpound and/or a_pharnmaceuti cal

paigipysicrabbne hwenb ot 2 dingaeartically epdiyemmonnt toglefssher image a
didRh &S GERD Mo MU Sebfforfs .@'aﬂgﬂé?sﬁdrﬁl%h'o%nﬁf)&%t r

amount to detect or 1mage a di'sease 'such as those
phhnnstcewtidahcdemdsitons thebeodmyehe tsad tdddtect 0o imanenitisags’ dr a6nditions

5 pharnmaceuti ca onposj tions .t hereof may be used to .
aSS&g@é@tW uﬁlﬂf?ﬁ’g@ %ﬁ‘ﬁslan%gaé@nowa%ﬂla PE POHETSE4R SpFhatsdhose listed
b HERIES DR AT bis SHR% L Abject B ARLARCAY effegtivg prpcunt of a
compeurslanddrriaphstreacenijcal corapsitdjrethtreafi di agnostical |y

effecti ve anmoun f a .c ound. and/ or.

Phak RGP Lo BB ra HEFER bsnfis ¥AEplfedg dgtectcel
migtaf@ieRelliifalsion ahdlell prbliFRatidE he Ji%o_sﬁi&ﬁ'lﬂ'a%omﬁ)@und during and

detect cell 10 mgration, cell invasion and cell
after ipding iy berfollawid @i vépe st 74 dve o using amprnieRiademiethgd to detect

.t er _bi ndi 0 vitro Qr i.n Vvivo

6l liglos R ROBOu A B Wit Y 20 ot e
prdgnagindbt exxalply, tb ahedeadcalo mpmsngis fomYr i difidrhypee &f insitu

vivo for diagnosis and, prognosis, for exanple, to o
evalpEinms o fen fipcnastia aRphcaionsoeqmppungly aginrdide Rayad ligker moicties,
whid dte vﬁzg%U@fh't@ﬂﬁ) e bR A@RAst i ¢ applications, .

conmpounds may | nclude bound I'i nker noieties, 15 which

ar e Inveil ddtendnon of thetlhlodel ofmsdintd Imdyrbet dveomplished bgirémoving a

. detection.of the |abel ed conpaund. be acconpljshed .
bisfJO SR hSOTIem O & BN PRl UHBEE ory FiscaPE B s dpbropriate
coio@%aMeRRtNge Ldhe O YTHISE bOSEIRRYy YA 113BRAIINMeERER that any of a

conditions to detect the | abel”. Those of oOrdinary

widkvarietyw histolegitiel metheds Gioleas Hainingrproesidures) edande modified in order
r ety of hi stg}lﬁ@ i cal nmethods (such as staining

var .
to %C 6%Vé3c§u?}él§l)mgélﬁ dified in order 20 to achieve

SuclFot diaghdstic Ge$ies tdddimalRip, the 2pRQstidetectibn MisH@ment available is a
radi oi magi ng, the type o etection I nstrunent

maerfpstabingelesting a rgjasuckde: t e radioeqliderchpsgnanust have a type of decay
o8 B0 8y TR BB R0 S ol o
visnalstingidiegaastit imggingcal be wilized dnyentdanoaivitheiibatehtisn. Another

vi sual.i zi ng di_ agnqstic i magi can .be utilized in
fackudp Pﬂgﬁ@@gﬂwﬂfhﬁgﬁ@ fPren %_ SHOAHd ﬁ@it lt%%alf-ggqlg?rlona enough so
tha$ BleaI5hd] Pkt deftMBME!thAEmE OF rdalinthd lega.'ké 89 e t%.\‘é@? tidsl8tbut short
its half-life be long enough so that the label” Is
engytghisp thid delstesioheirsadiation of ithreehast ismeiximized. ulnt aleeréfprrede

I NN TR CT R TR IR T -
large number of photons in a 140-200 keV range, which may be readily detected by
conventional gamma cameras.

In vivo imaging may be used to detect occult metastases which are not observable by
other methods. Compounds of the present invention may be used in diagnostic, prognostic

or research procedures in conjunction with any appropriate cell, tissue, organ or biological
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enbodi nent, a radionuclide used for in vivo imaging

does not emt particles, but produces a |arge nunber
w@boophetrons in a 140- 200 keV range, which may BPET/US2003/038175

readily detected by 30 conventional gamma caneras. |

n
tastas
S e R BB b 5% b IoRER B BB eny i
or ofhet hnatquinbdeived ifftwetikciboty why nbendl oe distasedi sty &Q;stucﬁ as blood
oSt i r rese rch procedures in conjunction wt
%ﬁﬂﬂaﬁ %’F‘fpgt wriga gl vy feaxsyeeretypipanel dhuidsmeiflo wwtw:ﬂ:md bile,
asiies Zﬂﬂﬂ/pgé'rﬂd%ﬁe Eg/ Mﬁ%q{l)a{l@é’a%ﬁ% stﬁé%kaﬁnﬂ% ?ﬁhﬁjset%hﬁ £ organ or
ani mal ‘species. By the term™ bi ol ogl ca
tlS$uﬂ€éiﬁdet(ﬁndm)cuftM| fthid or whicheny ndtsemtmkuect&eparﬁobrf fremttidsibject
o) ormal or diseased subject, such as bl ood,
hasg %lrﬂjaﬁ Ul ma, |ynph, urine, saliva, tears,
cer eheAs Ab&s lard ddfindd adlfrkotiva ot oF of
ascites fIwgI pus aﬁd h1V l'ike. Aﬁgéklggmﬁggthe??quhr
I%estmwswnmt t Hius, mfﬁﬁqtlge amovigianeaps aB amossisafficient to be
el 36 M Puele oot ket stocb Rl rfate haging detetor,

gamnmdam‘emj ethSEhfe whinfioGe dert@blekictatwabdgfche ehitratio of 1abeled
nount of, a conpound for the particular diagnostic
CO‘HEQ Wieifcallymyad te tuperdsignild toths amouneefiebaled eovepaund either
bo§ﬁ{f AdiebgRBin b ?y Beroufl§ h@g%{éﬂ é‘ﬁ?d 890 061 ARRIP R AL e
detection system e. I C resonance inag
det dét @mouﬂifbfgaxm‘moman‘ﬂ It(iibe adminisTdred dépehdsion ﬂﬁtﬁé‘diéﬂﬂoﬁlpound

sclETa The dsgasg SETNGIPoths TouRGE LR B GRTaRko the
skifikd irﬁé?irlgeﬁro%?,ﬁﬁﬁéln GeRblall§! the RRBRG cﬁ%rl:o ?1113:1 hgﬁ%l 4%0r%etectab1hty

. fou ee in plasma or in extracel Iula
in dipgnrastic sse wilwmp depeniing anccobsiderdnoms ssitle neaized epraditien, oex, and

ex e PRSI RPN P s o S, R0 e, nd s 00

adjpsteld b e 1ﬁﬂlvidil@1 AHfysieln! dreigh gnb® i 29 ]PJS@E@ 8 %? lrom 0.01 mg/kg to
Ceneral ly, the anpbunt of a conpound needed f

10%€E£%iab|llty in diagnhostic use will vary dependlng
on consi derations such as age, condition, sex, and
extent of disease in the patient, contraindications,

Thefapentic/Prophydadtizr Adminigdehtien and is to be adjusted by

the nd|V|du sici an or dlagnost|0|an Dosage can
Vv ar ¢ PQ}HPQ}mgi a&ﬁ% apaac el ﬁ@ynp@smg@s thereof may be advantageously

use-'dhﬁ hﬁﬁ’ﬁh‘ Eﬂe‘&{cﬁfeo Wﬁr@ﬁbhﬁﬁp A iBL L @écglgﬂ 51313?0098 r@%%qﬁds of

P har maceut i cal ositions t
stnma}ﬂfcag@&nﬁ) and/arpbarmavehiionh nomp@humnseheré«sf ape eyafwmf the

Section
el R ey oo R 520 sty 6 CunaPREOUdtiey4ed by dbemant
vas@@laﬁ@@iohl ons thereof are useful for the 25 treatnment

revention of various diseases or disorders
ch aﬁ\g@p@pq:dz’r@dreg’yoragqumﬂte above disease or disorders, compounds and/or

pharmaceutical compositions thereof may be administered or applied singly, or in
combination with other agents. The compounds and/or pharmaceutical compositions
thereof may also be administered or applied singly, in combination with other
pharmaceutically active agents (e.g., other anti-cancer agents, other anti-angiogenic agents

such as chelators as zinc, penicillamine, thiomolybdate ezc.), including other compounds .
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vascul ari zati on. Wen used to treat or prevent the

above di sease or disorders, conmpounds and/ or
w@b@noeut i cal conpositions thereof may be  PCT/US2003/038175

adm ni stered or applied singly, or in conbination

Wit hy cal

Corpesi e aREliD Rl IHRLALT RR S R R RS
ad@gpstr@@ngq) AQhtjent ofia dmn@enﬁtalkyreﬂhctl‘#e ahdett of a compound and/or

ticall t|v ents (e.g., other
thm%% g‘%&ﬁﬁ%@%ﬁ&ﬁl"gﬁﬁeﬁ? SRIPLERY Bydhimah érmere preferably, a
meSmENeH &bt predtaBlyNEnuReni ¢i | 1 am ne, thi onol ybdat e

et C[l) i ncl udi ng ot her conpounds. 40 WD 2004/ 047771
@szmgat@gsmgndswdwrphmtacemtmhmmpnsmc@m itik@&of, may be

. B Gopd o SR i beammasiion tercotmay o
be afiih@ddterée bg I@iﬁjﬁ BthePEordcARAPRURI fR réﬁlélﬁﬁle WW&{ BOQI% 1nJ ection,
composi tion thereof. The patient may be "an ani ma
by ﬁhwpt&r)etﬁl@fugb Ieplthﬁlal pamHedcutandoyrdetingsr(e ke oad Inyucoaa rectal and
r ounds and/.or ceut i
mt%'ﬁﬁﬂnuéosg%c &ﬁl%gilst‘faq c%ré € %Fﬁnﬁll St Eq,cg‘[j r%ﬁnaqqs);lelaﬁg systems

conpositions here

(e. g;ocrmpmﬂkmoand Liposcpiesy mmspamaaé nfiOBASULk WAt BE LRI may be used
stered by any other conveni ent

al so ad
to %gter@&pmggwgpg/owhamﬁ@gp% cgmp%qlmthpmoéch/_[edmds of
adihi ARG RIhRR, lSLﬁraPéJﬂ& 1f2Ritdd6! 1'nﬂ' Fg&?%ﬂ{ E I;]%trapentoneal

linings (e.g., oral nucosa, tect
1ntm@1wg, subewaneouddntirariasdly etidwral, oaam, slubhlsgtﬁl em:ma@ﬂ intracerebral,

1nt11a9§ 1na1 ﬁ\l‘/%{sii%ﬁlsall %gﬁl:t:alxgé%ﬁg]iﬁath%nng P%%B‘rc? 1}5|p@§t1cularly to the ears, nose,

eydﬂ] & sﬁkﬁﬁpﬂw pi§£en€@ BRI @F adBifstlatiBRYs 0] t4'BR q?lsctréhon of the
adm ni ster conpound and/ or pharmaceutica

Prae%t#ﬁs@@apﬁ d‘ﬁn dregndgn-panemho s sme of #imhedisalcatdition. In most
1nsfaﬁ@ésugcﬁmng lﬁ’aéﬁ \%1 Ploes%lé }rﬁhgﬁ 8arse ‘of | l}r%crrog{%gr n&%and/or pharmaceutical

ramuscu
compmamaﬂmﬁmtbmmmameamepl dural, oral, sublingual,
i nt nas? | ntracerebral, intravaginal, transder rral
r ec{I’aslpFV i1c gibpeimgns, itgnay b destphle & admingséartone ok amlrtycdmpounds

h referyr
s 8 O 8 P B L . o
mapbaetthlwednﬁxr px:anplllewﬂdl nodépeng of Ninfiatibn, A8 MfuSioh Quihg
ndition. In npst _instances,

Sur%ecﬂﬁ’l tﬂPlg?’lraé’P 63210\% ¢8> PECAYciian P 2 wpunskdressing after surgery, by
inj 2SR By BHA 04thBIBALYRESHE bPQ%upg%ﬁ%@Z& :lrﬂéﬂ‘péan"s Q)? L 9mplant

into fhe bl oodstream "I n speci
saidyiannle beiaig|of atp@r@tsnmn-mreus ongeletinaws meatedripiacindsg rﬁéinbranes

suc{'il EQ élgfastP@ﬁ&gBFa% ?’1&;)?1{8 3 O%IE érln oot 1@25%%&@29?%?1%}1 g%lgp by direct

area i1 n nee

injettion exthegite(or ﬁfiﬂleﬂ Oite) RY cuvee¥r 6f artirffist at i on, by [ ocal
i nfusion during surgery, topical application, e.g.,
i n TESRIHACHbeAIGS 1@%6@1@%&@9 40 n@r@ﬁceemnemmgmycpmbyunds
d? 8 f
andys up p%rghgg%tﬁlcgy% r }roglg rﬁlger o&l&g tﬁ%qngrry‘} nerv%%\s it SﬁeWpl?yaWy suitable
routbemn@xdm‘g mtrqu@ntnmlarnmratﬂa@cfab d6d efu@BInfdckiBRU ntPRERFic @by
ncl ud

inj ection may Bg farg;slltategl %y an intraventricular catheter, for example, attached to a
reservoir, such as an Ommaya reservoir.
A compound and/or pharmaceutical composition thereof may also be administered

directly to the lung by inhalation. For administration by inhalation, a compound and/or
41
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25 such as sialastic nmenbranes, or fibers. In one
enbodi nent, adm nistration can be by direct injection
wa@eootlg773i te (or former site) of cancer or artPCT/UBR03/038175
In certain enbodinents, it may be desirable to
hhAldcOEiG 0 2 3
P s Rlor Bl o P8 PR ESen R BB SRS RT o mumber

of Biffemery dsvicésalfoe exaraplepa MefsitdDosOnhater @WEDL i vhibiabtilizes
i.ntrat hecal . and .epjdural .injection. Intraventricular

canjgfers ihal CoPigin pyjtale lowdoilingarapelisyt. &g fichlovedifinoremiethane,
triGAéBRh&OmeftRhe e&ia{mﬂo?etra‘ﬁk&%%ﬁﬁge tcgrb%n él;ogﬁ(ﬁ{ U ot &lltable gas)

as an Ommaya reservoir
mqyﬁamsat&deﬂwai commpqmnds of the dtrb«ﬁl}etofthmhylgal so be

Bt o ey Bt Gbater DB ey Bedises odmaster o
coﬁ@@tﬁ{cﬂﬂﬁ%? %h%dcéﬁ%%@@érﬁ%&]&ﬁl tﬁg‘@{)ﬁt@("tﬁéjfu'gg IDpy devices typically

onposi tion thereof conveni ent livere
usg mmephﬁmgsnbwh ag areest Of gés tdickdaty 2elbud ef/dltyqs)wdléommde a container,

AR i e 50 BB Bhs b B e

popdli Varigtied BARE haltiple (6seDPI ﬁl\/ﬂjﬂbpf "Pekistdntl GV BRLIAREfor the
trichl orofl uoronethane, dic Iorotetrafluoroethane

delivery, %mell”edkﬁlﬁ@neofhe’é%ﬁyuttﬁ drse. MIPRBbdavigrasye aitehje frem companies

Y fv t he | un
o R a o S REHBET VALY R Foh S 5ma Higy cotor.
Fob@(aug:né@j chsubd amdicaitiedges of gelapho tbidlsaﬁﬁdrolhhaler or 1nsufﬂator may be
P ceut.i.cal conp05|t| n thereof to the | ung
O‘ﬁ’é&t <onfaIINg Pojder mix of 3eupRmnd #nd g shitable Ho‘b‘@ﬁfé)@seoﬁ‘udl as

lacts of ﬁa&ﬁ?@}ttﬁeg& s‘%&t@ﬂl@ of dry powder inside a

cont ai ner, may then be inhaled by the patient.

DPI A@eﬂlﬁb@pe af ée\ad:fsﬂnat/\mlay b&nsedrioidelitdne cantpowAd ariddor

le.d DPI
o B AR PR sheidh tbunaiaiang Sur ot tRaicd e
exetnlilﬁé ayeakatlizntosHorddRPHa GOMCEA . iﬁ&mé V@I l{y@%té‘mg ¥ Bxtremely

onpani es such as Astrazeneca, G axo cone
Smé& ReAZl e te @groso ke lietid drng farmaveatsdhat mayFiben b dingstly inhaled
s and cartridges of gelatin for use in an
Hﬂ&ﬁﬁqﬁéf or insufflator may be fornulated containing a

powiesnerdmbodimentcongliRer ia l&ﬁ’ed’c‘to ﬁ@lﬁs’i bl ®npRWAE knd&s e
such as 15 lactose or starch for these systens.

Ph%?&?waltcyﬁ’@oﬁfloaéw@éeqf fathedure. Pehudiaers crpathederasels fiom liquid
dru%qmﬂﬁ%n@%w 9{ &, %5( 51%”151('5&%?&1(98@9% tfblg'ﬁ' fi %1@ ?Eu%gfes b may

s a evice s
be méuhpm@aleéysemefgil ‘@m'smnyitma’taﬂ | BritisAHA\Cwadcek;, 1999, 80 Suppd. 2, 96,
hsgnaﬁ %¥stens us ngt enel smal |l noz Ie holes to
M R R S A &FG{?@“&P el otorblizers nelydndeydces
sup@héd?Bi BYtell® P@inﬁqlarﬂ@hélﬁf)&tfcb CdiAdus | Ol Q§§e %g;ﬁ@g LB United

nebul i zer i s used deliver a conpoun
Staﬁﬁ BetentNa+ 1.83.04¢% rvpnslmt Lioderoét alhBnsed StatestPagent Mog5,950,619; van

derﬁﬁlk?&élnlégf SUI? Eeedagtgteg?’ PenPILIS g §%M)QUI d

In another embodiment, an electrohydrodynamic (“EHD”) aerosol device is used to

deliver 2 compound and/or pharmaceutical composition thereof to the lung. EHD aerosol
devices use electrical energy to aerosolize liquid drug solutions or suspensions (see e.g.,
Noakes et al., United States Patent No. 4,765,539). The electrochemical properties of the

formulation may be important parameters to optimize when delivering a compound and/or
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drug fornul ations by using, for exanple, ultrasonic
energy to formfine particles that may be readily

WO pvalogi7( see e. g., Verschoyle et al., BritishPQr/US2003/038175
Cancer, 1999, 80, Suppi. 2, 96, 25 which is herein

phbﬁﬁ&%ﬂﬁfaﬁ&&gp&ﬁlcfnecﬁ% 3%%%@{[24 %SE%B a%%%'i éezv?cresand such

i ncl ude devices supp
Op mﬁ?ézaélpa mmumelmermlhw by@ﬂ@(ﬁ@bﬂl llg\lﬂiﬂl t. eE(jHBl aerosb{kﬂdv%s may
Sta Pat ent 54 047; van .der Linden et a
m‘bﬁ f @%@%’é‘?ﬁ‘éﬂ%‘l‘%ﬁ? hglung g sxistige pylmpnagedeliverideshnelogies.

In Wth@ Em¥odiént RAL 88hpHithds %n@gp%ﬁaéé%q?ﬁﬂal%%%%mns thereof

enbodlnent an electrohydrodynan1c
capjb fleliveresl insavgsicls, ing@rgeilanadiposome Kype iadgantyom Science,

AR ISR o e RSP lebbios B3 Thveray o5 eipilaorape and

Cahtegyi I&bpdi-%réiwlﬂliﬂ@ﬂﬁle@ (edRYSPBEN e%‘Yoka %ﬁ 383 9365 éb%89) see
Noakes et al Uni ted Statés Patent No.

gengral e ldpesonten @Mheﬂherﬁpwéﬂmﬁee@t@@mdaee alfd)@mdea‘t’ LopezrBgrestein

tya when delivering a
an‘?glr?%&g% ) D R TR oD o B Pt o008/ 096178
phainracsher Ienﬁbdﬁ:mmb,dhd: toraporinds bedbr ﬁl&rﬁlb&uhléﬂgzoﬁ\ftpbﬁtl@ﬁ‘s thereof
devi.ce and such optimzation is routinel

ca E'I%;I?E)‘F%’?’rﬁ% VIR SUsteanegrelspse Systemsy rafesably, omlipusteined tilease systems
In SQVRIRRIHTBY, a PRHE He(ﬂsg@gliaylggf !sz!\t/%?z egzh§9$’f3 de Crif. Ref.

l ung than existing pul nona nol ‘égi es
Bicgpash Hog. léraﬁ)ddSamhk et ahel%@,rmomgdsmm/m 574)

her eof
Bt FURPR eBacGREPaRlm R pHPTAE Srube werprse dadiqad dpplications
of Cazlitﬁ:ﬁred RJeQa%Qe & ﬁsﬁg%a 6Rd Widd@diPAREPIS;, BTJCQ%t(ﬁlt Filrida LO74);

n osomes in the Therapy of | nfect’ious séase a
C@ﬁmﬂeﬁ rug Binsraitbilityt dPmgdiroduct Blesign @ad Bedfornidnss, Sniden and Ball

g DA AR RO B2 R PIA o LRl

23:6bexyBenkSO85NSciad 268 01988 Dusds ) 47,1988, A;Meyvemrz ka5:351;
353-365 (1989)). 10 In anot her enbodi nent

Howgithd ¢had 8nd/ i pas: Rk @Hﬂinoéhﬂﬂi'ﬁmbpdm@ﬂms HOhenfarwfmatenals
are Ql@&:l ¢ 01%‘? IsﬁsY:ﬁﬁ&freYéa?e JURE 'ﬁgfe{'r%d %g 1eug§ Sodigm

preferab sustalne ease

carmmcuﬂrmaunploae mydmmyp;oply&eumede (tx[ydﬁ&?ﬁmp?l%ﬁ%@lce‘fﬁids@ And
Eng.. 14:201; Saudek

hyd%?xyethjy%ulow ; Rgefm %ngr?§y@'eayl methylsplbilpge)- Other preferred
S
i o S e

" Medi cal
5L hnfreFackerd a%ﬁ@mg(cb'dg releasEr@ WelbknqwiBcthe Ratled artlE:hrthrlddﬂwe been

ity," Dr
s e R A BBl o iR S@hok R e el |
(eds. a)lothW erﬁbiodlﬁi%ii\t Xﬂéﬁck@a&%br&g&%ﬂgﬂ éan%'e useci]-%?/ ral sustained

JMacranpl . Sci. Rev. Macronol
relegge 2 %@atl%ul’éﬁf?éreé peatinpgpaterinls m@@tpowm@rs ¥9B9, pH\idﬂpendent

sonblpy s, ARcaRton Bl SRl Wil TP ARG o

swedxlur@, dseduti@r orcradions (i, ainkecortiled sele4ts), p¥Binkrs that are degraded by

Preferred pol i.ncl ude sodi um
enzyrrngs le. enZ}En t\{ ntr ?led release) and polymers that form firm layers that are

destroyed by an increase in pressure (i.e., pressure-controlled release).
In still another embodiment, osmotic delivery systems are used for oral sustained

release administration (Verma et al., Drug Dev. Ind. Pharm. 2000, 26:695-708). In still
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car boxynet hyl cel | ul ose, hydroxypropyl cel | ul ose,
hydr oxypr opyl net hyl cel | ul ose and
whyanoxyet hyl cel | ul ose (nost preferred, hydr oxBEr/of003/038175
met hyl cel l ul ose). OQther preferred cell uI ose ethers
MRY SGRiREY
R o8 0% 5 S ek ahed o G hipef Feoe detivery
devie¢sdAbecumres envel ,| Ukited\irattoP dtbre I‘&k i3l94ec7 78¢ Thée%ﬁzeé’l @zdal hajgted

2 in the art (Banba et al., Int.
Sﬁgﬁggﬁ?§gg7ggﬁégsgb I n anot her enbodlnent
ent gf Y&t a6 OREL
st s reé’z"’g‘i“‘éﬁ%t?nﬁ COTRIEAR ] 0 10l o orovimiy
of ﬂamt@gﬁ:taqf ¢hg mpmdpmcquﬂmnmdehtlwl pbhlﬂemﬁﬁhdﬂl&feof thus requiring
onif 44 ob L St ifersee  GPadn okl pPhcatons of

Coflirsi$l RE16438 ”Q&p;@zr 981 9o 11142138 (19@@))0 %lh&oéohﬁglled—release systems
releaslzfW ners that are degraded by 30 enzyne

dispyssed in S?rsré Wiitienrd 249: 1 7edS8)manalspbé ysedr s t hat
formfirmlayers that are destroyed by an increase in
pressure (i.e., pressure-controlled release). In still

Phanpideaticainbadpostibus osnoti ¢ del i very systens are used
for oral sustained release_admnistration (Verma et

Theyprgsenbalarmageutiophegmaosisione cortainggberapg)tically efedtive amount
v/
f&%bmﬁg PR R TR AR L, ARG ip agpightc amountof
a pb&rslamuuleaﬂly atcelmbled«ehlciﬁe Bg/ as Wgwoias tHe Thae doyaFoRir adimmstranon to

a %nlrni eg,hSt aglps Pat 45, 770; Theeuwes et al
it o HoR A RS P e PREFATATCRTIBGbS aRdDyEmoaSeNi}accepiable
velBd1e0aE PRIFérable sE@NS." MatB ks & ﬁleﬁﬁ‘ﬁﬁ ﬁ;‘i%%e ggmglal%%ﬁ%re
in proximty 5 of the target of econpoun
admpipisierettiatrayeepslyo Spliad solwions had eqlieoud; berdrasequd gliyogrol solutions

can%éoﬁae%ngﬂlazed ‘1@2@%%1 %e%%}%% %l’ggl}llgﬂg fomjéﬁﬁg}eosp ns Suitable
phaneheaseal vehidlbs alsoVdludeZsxcRifents ieh b3 tathd 8thbdse, gcﬁ)@é gucrose,
controlled rel ease sgstens di scussed i n“Langer,
gela, grlterion flous phalkpghcnes), seflison ﬁearaEegﬂycmol monostearate talc
I S ti
o B e PR L b b SIRe RF PGt PGS and e e,
Thegprosent phMaMcmkcol’f@foﬁﬁ@ﬁi}@Mﬁaﬂéd cﬁﬁ @fs@ lcaftadty mindr amounts of
urified f rm to r.wth a suitabl e amount of
welfE PheEUIRIDE 1 acedt U@ EeREise In 364 Hen coxiiaoy Habilizng,
thickB@ing bR daBh to a patient. Wien
lcadmn%l st eraedgfeg@gﬁggﬁgQ%&kéh%}zf’%g%gounds and
phamwa@@qwtl@%llcbylpa@tmm @inireisink5 coatpotindsna@yr e manufactured by

er.ile. [ ref red hlcle when

med g’f g%n% gilorid n%’flé‘gaﬁﬁﬁ FRONTIEe et s et g, lexigpting,
emisikit, @Acapilelting] g 1ﬁ’§61t I@Qﬁlﬁhﬁﬂg PHOAERE obhﬁﬁiaefdtﬁﬁls
can_al so be enp as liquid vehicles, particularly

connesitipps wWay A If@@@*!tﬁd inotesvertighalabhmer phag PRE eumm:eqihysmlo gically
acc mlgtzﬁ’ﬁeﬁ@a@?le'n%c E)ycq leiid Sr gl'l)(é %rieﬁs \laj{ 1cpr3's<%1lstafe1 rggéessmg of

confplom(l:r?sslitc*;&b}baratsdﬂsIvﬂﬂchr]gﬁ?l,ebeﬁﬁéd pRarffae@ftRhBy. Blopeefofhulation is
depen egts lgp%%rtﬁe route of admlmstratlon chosen.

The present pharmaceutical compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, pellets, capsules, capsules containing liquids, powders,

sustained-release formulations, suppositories, emulsions, aerosols, sprays, suspensions, or
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20 sodiumchloride, dried skimmlk, glycerol,

propyl ene, glycol, water, ethanol and the like. The
w@em@gmest77phar maceut i cal conpositions, if desired/Usan3/038175

al so contain mnor anmobunts of wetting or enulsifying

ar.: ri.ng agent [.n.addition,..
enf R} FormSieifle M o8, AR D e R PR sy castable
veltioleds b ngpsalpa(elgs, Gmysvizd ks d UnRba SimeyRutdt Klo. 5,698,155). Other
ti.ons conprising a.conpound nmay be manufact ured

exijgplenel swidhie RbATRIsRUEAH FeNElFs Mveibegn derosbed ithgart (see

o 1api =K R i:gati | sifying.
REAA P SRR ML 81 RN, or TR M, 1o
EdPfoay b@59uti cal conpositions may be fornulated in

coni:enti onf\l manner. usi ng one or nore ph%%si ol ogically

accépt b8! edPmiEon. dopReRds maks forwptatedges solutions, gels,
i &hts) I hd; 5 .
oIt BOATES oo, PR St Hefl IBERRGA T Ny AR s
indrrdghesefdssigntdfar @dmirgstBion bpénjdeinn, aggrubdueancows étefenous,
..admni.strati.on chasen. The present pharmceuti cal
i sE e FR R er G o 28 Pl Fa ieose decigned for
trafddS AR SiraRkenuce il bt pulAda® SdmBidtlaBon PSYdi&hR formulations may

d
capsul es, capsules containing |iquids, powders,
be g13d¢ & srepbipaticnyih péwther aetivsrgentshptgowievss ilewociliary clearance of

et R 3 e PRI SRR LR T Rt B iy ot Himieed
to, bedivmshanid) blvvkeshRBiorRRIN-atdigl FeRIBEaHbEERitd/and

acgept.abl e vehicle is a capsule (e.g., Gosswald et
phoypholiniflt-t ed States Patent No. 5,698, 155). O her

exa . [ i b

o s e I
pre€edweerasy phrnnhauékpluompCaltibe géapodd Bhannmeyouaadministration to
hulgglhg‘]%ﬁgdf r 9tig8,{1’y,5 85%%{933 gor %lgt?ﬁs\)ﬁgoq':so&dmr t}'ﬁlg{rgtgc!nage solutions in sterile
isofRldHquess bRl S For jdetifR HSmpohe@HB: b%?étﬁ&ﬁﬂ?ﬂe@ DPaquebs

as is well-known in the art. Systenlblc ormul at i ons
solptienisuprefariiis cin@bysiglogitally coraphtibid bufifes swih dsyHanks' solution,

Jnpection, e.g.. .sSubcutaneo intravenous, .
L AT R S———
agenty ek b@éhsFaﬁdiMQJstabﬂfziﬁ&ﬁﬂﬁ)r@@s‘bkﬂ;ﬂ@aﬁfeﬁf& $Phen necessary, the

transdermal , transnucosal, oral or pul nonary .
phagacsiitisal copmpasitiony Bay gise icdidaa selvhihangagenthBharmwecttival
i ' ' . ' . t. t.hat | nprov .
cob R el D P BBBR 0 0AL | TR B st
as Ingroogise W sxso painyat thEhdisof detinjeeti@g eBérerdlis tedagrebightsak@supplied

..hot limted to soq%i um channel bl ockers, antibiotics,
el SERarAeLy O StixrhioseherBpdieras fame ishemmpiappdyophilizsd
powdr &R & abF#RAI IR tratelf 2GCHRANIRS s &I doREAMtr 3h&fad B ampoule or

accordance with routine procedures as a
sach¢iter indiceling thalquenity of a¢tivengadapYlesh the compouraMie administered by

. mnaistration t human .bei ngs. . i cally, conmpound
iR B b e’ e R e G ipatoe sierl
phain@EdukiCal dradd Q€0 U UWHBAh b6Rpofifl isiabh®fikteRA byanjection, an

conpound may be fornul ated in aqueous.
ampoule of sterile water for injection or saline can be provided so that the ingredients may

be mixed prior to administration.
For transmucosal administration, penetrants appropriate to the barrier to be

permeated are used in the formulation. Such penetrants are generally known in the art.
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solutions, preferably, in physiologically conpatible
buffers such as Hanks' solution, 20 Ringer's sol ution,

w@eooplyxiol ogi cal saline buffer. The sol uti on PE&kUS2003/038175
contain fornul atory agents such as suspendlng,

st alphhingd B gélﬁﬁoﬁ'ﬁ&ﬁ%ﬁétﬁﬂd@ﬁ@% ?@ c?‘ﬁﬁ?/lets
the pharnmaceutical conpositions SO | nc de a
lo@égﬁbﬂquezwgr @@eﬁlsperﬁms regemlks; p@hzders,cﬁnrpﬂsoms oasulessyrups, or

eh%d% gt ane ?% a(Sf %h%%ér% ngﬁ%%aggt L9 ggnlé étpognlé?r%%ep%ntam one or
mdrbepisirially @edth ot ﬁla@d‘ﬁlé @Weet@ﬁﬂg El?éﬂté/ such€ ﬁ‘u@@%@ %Iﬁcﬂ‘faﬁl
er

are supplied 25 either separafe or m xed toget
sagehariij avalé@,&g&emwc?h ag peppexainp|ol, ofa@n‘@rgry@p ot bhezgd:olonng agents
r cen r met Lc
B el 6 8 BRI B BB LR Nt

when ik tablek ngﬂllﬂerrﬁ,ut&la bbm)éo@iﬁorﬁ(iﬁay\/lﬁa @aeato d¥he ﬂls'irh@gratlon and

ound is adm nistered by infusion, it can
Wg@dgé]ae SasHPIESSHAM! teact, frsrebyamoyidingsd mtawdtalc@on over an

ext‘éﬁ?&gd eﬁ'oﬁ g)f fih&S '§efect19ag'bl 1 agfe fidh I%Bt%gs%g\é%}:’:l??l}l% ap Io%tﬂ?tlcally

sal | Wen a conmpoun nlnIS ere

actiye dgmrgmn;tcemdfaresalm sdiebladbesrafllp edinfiji@etd 06meswRial. iTAChese

e pr o that the ingredients m e m xed
Iat(brrﬂl%? p fjn%fﬂn% &Eﬂllvgﬂnmgg lsu’ir‘g%%@@ sappsule is imbibed by the
drid@BicBinpbamt, vdflch KENRME @ﬁbﬁc@@l@raga}ft'o‘?ta rht Qotn Ss@ ﬁ)!r&i'gh an

to be permsated are used in th atlo
apgsaiet Flase delivasy glatforas ban tenvide ain nSSehEalbfZero dideXRlivery profile as
(O CT/JS2 3/0875 Pharmaceuti ca
Op&%gn%ostﬁg Z}g&ef orfJIJ %Srogomgé a\/eeﬂfaﬁ‘aa lﬁni tips Jplagp material

suchai lgtcsrol moRoeRGAE, oradptRail Ste@fatepﬂnh}y al%é’ $PEERI. Al compositions can
g]anul es, powders, enul sions, capsules, syrups, or
incRyde sjapdard W@@%@@aﬁﬁﬁh & maymfol., Jackenei siktshemeghesium stearate, sodium

s SO PRk, PR SECRL AR 3% iRl

phaamaéeuucalchade aspartame or 5 saccharl n;, flavoring

agepnts s h'{’i_ls pepperm nt, ojil of vvlntergreen or

cher yPra0K ﬁ@pﬁ@@ﬁ%wﬂaﬁa fir egEle. KsPagEemss elixits and solutions,
suifibR\afford eﬂ%?feﬁﬁ?sccﬁl-ﬂﬂug %lml\%ffb %ﬁm@r;ﬁ?ﬂgl@egﬁ}%ols (eg.,

Mor eover, en in tab et or
proeblmp@shywlb»rwlyeélyylm gypatied. g,@odpéthylemh slyedlpgilsabicoRolandightly

t est [t t, .th
B S S bt
mMfo :iboifESO Sehay,tdsy eA&dlﬁSﬁd‘lgfaﬁb\%ﬂﬁ%'E%EﬁQ ?eéWaElgg{' g%l%ging agents,

an_osnotically 10 active driving conpo are

bll%iﬁtﬁ,é!ﬁV]éamneéﬁﬁd e ldeerman e added. conpounds . In these
| at g yol.&f uu'atr:It o aﬁw pﬁg@aﬁgﬁbcggg%{}gc?sﬁo%ts &r}qy\}?lﬁgthe form of

surrouna

tabketmmelltgés,ethlfohmslmﬁlnswrﬁfeﬂﬂuﬁm akfndrhe agent or agent
't' on thr ugh an__aperture., These deliver

& Sorpiiaiang suitablelos usr With ngbuligets apd dignid spray devices
andcﬁllb\égfo%olpc{é%fldeg %Vlﬁ ﬁ«gu&e () E%ﬁ?cﬁﬁldl@\?ﬂ} Db é 1annf(g$1t1§{ﬂly

i mmedi ate rel ease tlonS
accdBalge vphicls. @rgfcmlbty thmﬂmahmu@e&ly@bo@tékﬂewﬂlcls is@ﬁﬁ@h@ such as

conpositions can. includ
sledf PR eBs efiEhorapararpesghon. | Qnicgsly. odes material may
be RSN RSAItENIRS RA6RA BropeRidl Bffhe solution or suspension of compounds .

Preferably, this material is liquid such as an alcohol, glycol, polyglycol or a fatty acid.

-

Other methods of formulating liquid drug solutions or suspension suitable for use in aerosol
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saccharine, cellul ose, nmagnesium carbonate, etc. Such

vehicles are preferably of pharnmaceutical grade. For
w@e@k/0477gqui d preparati ons such as, for exanpl ePCT/US2003/038175

suspensions, elixirs and solutions, 20 suitable
de¢idéd dr€ kowR ¥FIBLES ki . S V\gt r

sal i ne, al kyl eneg y%gﬂél tgéeglg%ye %‘%0%%/ Sg@g’ Pé%%?t)wfes Patent No.
5, 13815981 Rigkalsld, Ghiyab$iatet Ratgnt Np.d, y58,6M)ene gl ycol ) oils,

al cqhol s. slightl acidic huffers between pH 4 and pH

6 (o PRI o Papuatedde B9 08 veging ehessouiirolit
cornpékiticH¥lsith aPRiphosHdrids BMetenfibl ené%ﬂ%'r L) gg%tg%in conventional

flavoring agents, preservatives, coO G| ng ager% S,

SuppOpiery Hpges sueltgd eapmbitianes otarglyberidéske may be added.
rmaceut i cal

25 Jccal . adm nistration, the ph

corrpﬁg{éc} |c(9)nn{§ he .r{ng%zlo{l;] ° Ig?fﬁj,[l?fFVIOP B 4P qUBE EHyedso be
foremiated @raddpat Sidpiti60 NYRALLR Htin latidds %Hg)doedd'éﬂ'ﬂnistered by
. formulations suitable for use wth ne ulTZers an
1m}‘|>1p1ataiilc&1 gﬁlf SRR subsstaneaydl yRHntaamessolarlyper lyeistrambiécular injection.

ToAYRIAEN BShHER BRTRENIR Ly BABRRR R riSenparonnovi

matecieksffeatuk emplehis ah @niussien ni iUiceptatld oSor3Bn 8Y AR resins, or as
gl ycol or a perfluorocarbon:

mter,g{gﬁulgeth.l en )
SPapRElY SRUIDIS deTyABY $Fe for ragtapleads ppringly salilteckatto al t er
-t heywaRh @8 (A . . k.on. or..suspensi on.
of conpound SI,)B ?Q@%ratg#cg‘? é‘ﬁfl‘i‘?f gfﬁ?gdgaﬁine%yaqf tﬁ%aﬁﬁva%]]e%mb ed
formgulationssasdhe fiee atid oy a ghyremkoeutivally gtospablealta Phattiadeutically

' her. methods.of fornulatjng liquid drug
acc%%%ﬂ? F%lﬁgssugﬁta%tﬂﬁg@é REiToihe & aHIhS BFe Rdd may bedropased hpreaction
with\Ehs20 Qdd R4d 17 be RIGT WO Q;%%&Jéaxﬁ%&%%t?é A Bie
those of skill in the art (see, e.g., Biesalski,
corgrpandinedien acid foaent No. 5, 112, 598; Bi esal ski, United
States Patent No. 5,556,611). A conpound may al so be
formulated in rectal or vagi nal pharnaceuti cal
Dospnposi ti ons such as suppositories or retention
enemas, e.g., containing conventional 5 suppository
bage Soupeyd-andles pharmasentigal epmpasitemm thengof il @snerdlly be used in
an it i -f.ar [ cribed previously, a.
_ comoﬁfg%btﬁe;§6 a é%‘%t}gyln?éojrd %Eﬁgg& algoréls?igop%‘?at Ot prelént diseases or
disquderp ehaaiedtenived Sycibetrantyasalarizgtifo coblpatndnHd MR YhHfaceutical

admi.ni stered by _inplantation (for exanple )
COPEP 8‘?%55?8‘&?8&393/ W%%ﬁf%‘{mﬂls 14,3 therapeytiqaHy effaescurneunt.

| Nttt offdSmpduRe (82t efflctS b :
. for mJIaat ed S\A th s%i t abl eggg:bSr?g??tg‘%g? yg?ag%%%&%@ Pi”ﬁlculaf
disopqar oF Penditiqr disclesedrhsrain will depearhonshonatine of mheadi 6 Péred? cBndition,

. . . N P
amd Gl be S leHE ARG BTl Seor Bl ip G pdes arevianely
descibed. I atuighal beviti® 26 B asshls MBY oporlallG b @ﬁ?)}dé}édg(gl}{%}p

” of. the %bove- described fornulations as’the
1denfjfy Ptnatdesrseuenacal (Tpe ameumoflsl compmiind administered will, of course, be

depdAABETBRC GIMbRE BltloY gL RS RSB for e sty
P retain’ the %cthlevfatcg??%? }?etoﬁgwlgjb ?f%%n%trf?}?&ﬁﬁ?w%hb? gfdyect, the
sevepyy okthe pfftintion, the manner of administration and the judgment of the prescribing
physician.
For example, the dosage may be delivered in a pharmaceutical composition by a
single administration, by multiple applications or controlled release. In one embodiment,

compounds are delivered by oral sustained release administration. Preferably, in this
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15 with bases and tend to be nore sol uble in aqueous

and other protic solvents than the corresponding free
w@eiod/osorm Doses A conmpound and/ or phar maceut PCHIUS2003/038175

conposition thereof, will generally be used in 20 an
er®BRiitit, $hd Elihboial Of BEMVEHEo 02 JRLANARE (BUERRPFay [REre

use to treat or prevent di seases or disorder
prﬁt:rablarcomel pz:e dayy Mmgnmﬁbmpwé@mmﬁﬁmﬂymﬂpbmpﬁiﬁided alone or

. an eutical . conpositions thereof,
m %Odﬁélﬂ?té gaﬁte ét%‘é? PRy, Coptinyg @é@&gﬁs & ﬁlullrt?d ?rf f‘é@@?%
treARMNGE the Eﬁ@aa@@%&r &for@erconpound that wll be
effective in the treatnment of a particul ar disorder or
conéittitde dadage rangesifon era adtrnmld;ttatloa pendependdnhen tietpotancy of the
and. can be

h di
bR BP0 Lol aBREmt APt 08 ot CeimuPitnd ah heiovention per
kilb@emaody aeei gt € Vodateringed @ Heeslily dbtafhdd H?ﬂnetths known to the

vitro or in vivo assays may optionally be enpl oyed
aﬁﬁémﬁfmﬁuemx$$9 opti mal dosage ranges. The anpunt of a

co of .. c se de
n@gﬁ%‘bﬁe g ?‘J%; g%n\S%alv?I}]ous . %r{nr%sétaﬁanﬁ ea% létgé 01 mg to
abddtl éOWﬁl@Hr kﬂf)gtﬁhﬂooﬁlybt'di‘@u Stli’tﬁ)le 96340E irdnge®for iltfanasal
affliction, the nanner of administration and the

adEREAR 265t cenfrally ARt 014 mg'ke 2o dy ipiahé fasboub by mg/kg body weight.
SuSpRIDHE geh@t%ll? eSAH BBY: PEIL ﬁ{r:llh a?ljé Iﬁ)ﬂ&é‘qo{e}t 20 milligrams of a compound

phar maceut | cal conpositi on
of thd mveintiom peri lolograny bodyl weighteandpphipeiat bathva ingredient inahd @dge of

. nb d del d
s OFT5 it L L PaP b AT SRR 0t PREAERab! y.
intiafhub®lilgr, hirap@it3R6d4/ B8l drkol: %Moﬁbgﬁﬁﬂér intracerebral

enbodi ment, t he conpounds of the inventTon are
adrgapitgtion afcdd thaiange pfaaboutad0Q medo abous26p aty yer kiln gttanpma?body

) intermttentl
wel P e Bl Y% SRR A O e B B e e fm
vitnoey anind] infide] ®st dysleghs aSuclesiimaBaotlels afd §RednVBe well-known in the
treatnent of the di sease state or disorder. 5 Suitable

a’-'tdosage ranges for oral adm nistration are dependent on

t hegg&hg% Fnd 1&19%%5%93 %l?fétl‘atﬁ“g gssg Q(anq; ¥ ﬁr?cp m vVivo, as described

t o about nd of

abdvnvbn theah:smaf thefapbtugrcﬁmrd;ﬂ@yacme Iagﬁmty, pase@erse angesar¥R For
deter ned met hods known to the artisan

cxagfoIG P ORI DF S P EPBge e 1o AR iion of a speetfic

thptund
i T T

may glsage dp@ng@mterddp bee effiectivasall sa&dmng esttmaltmodel aystems.

gen re? l%}g;a ul %)Ut%%]éggék (gtvggiggeeéf :bght Lo @b%ﬁpigﬁrem will

proai@l@ lﬂlﬁer@p dfic Imalhdﬁt itBut QudiBe Yhbsedhtial 1oxidityan®xRity df compounds
onmpound, of the invention per kilogram body wei ght

ma&he delsrpined esipg sipydard Algregranical propévaressangenayfbe rabdii
asc&‘t&ét@cﬁ%’ R gﬂlﬁle& 91‘(?59% ’Y‘ﬁé @dye rat%egé%w'@nn %%jc a%(astﬁg‘apeutlc effect is the

therapeutic index. Compounds will preferably exhibit particularly high therapeutic indices
in treating disease and disorders. The dosage of a compound described herein will
preferably be within a range of circulating concentrations that include an effective dose with

little or no toxicity.
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15 intramuscul ar, intraperitoneal, subcutaneous,

epi dural, sublingual or intracerebral admnistration
wa@e®@4ios77vhe range of about 0.001 ng to about 2POI/DH2PF038175

kil ogram of body weight. Effective doses may be
(kﬁmhhgﬁgﬁq%ggli{on1dose-response curves derived fromin

nodel test systens. Such ani mal nodels
andIs y&ta&nrsmhb@mmﬁ‘tsl thk REMIPOLstANE/ 08 bhannaa&ltﬁ@w&ﬁlons thereof
dnventiaon are preferably assayed in vitro and

can {ﬁe Yseddn cqmbmetien theewy spihat leashone qiberdherppaagic agent. The

coﬁlﬁgﬁlﬁpﬁiﬂ%r h%n&%l?@%}%&ﬁn}%sﬁ RChbebF ¥nd RE 'tl%ga teﬂtuy%g | Ban act
humans. exa VitTo assays can be o

ad@im/db’m,neondmeﬂamblyadynerglﬁidaﬁyj bmnomf erﬁbcﬁiﬁ)ﬁemtf 4 Compound and/or

f d

ph? 0#12% ?W%gfpﬁtere&g%@g{{ﬂégre ogr?cgl?rggtrlggfe&%hg arlc{rglmstratmn of
StBEASRpaIR LR, RRicRM B et %

annDdeI sgsteng 25 Eﬁéﬁera y,&ﬂﬂe i%eutlcuﬁpmmgnmomnonora

differgns @hameacg@tsceﬂ odmposisizmp du atotesanbdiédertes pharmaicéitical

er.apeut.i c. benefit wtho t causi n
coB N A BB PSS bt oA spapersperpcut
agghet erm ned using standard pharmaceutical procedures
and_may be readily ascertained by the skilled

art ﬁsaﬂ'twqiﬁb injercedre e cHbPdiseant comipouadscntlfos phpmnacetical
¢ U
corﬁéé érngb eyljegii afléolat%'é%ig ‘rﬁtéltt){é%) ﬂa@lﬁﬁ)f%er%%ﬁlé %Slé%’ﬁelr%otherapeunc
agantnj(etge,sall%ﬁlamrrg dgep@i(k.pgnilicgen stisands (digs Q&Ql@pﬁospﬁﬂﬁlde 1fosfam1de,
meglglsa e of a cog%oun described herein wll prefera f/

Yiamine. gl shlogmaugi! abPrpetiyhaelaming HiefspDRaky

SRS AR HERE U G0 s

Pymhéhmgnalcrgs c(egt, dnorogrdoddil ovemidne, tjrtesme) apabinosige,adnel), @hrine
ana@har nmaceut i c corrp sitions thereof can be used in

URHIF Rt TOR PROPEEY DRSS ReRgSElTeyrée b pRFal products (e.g.
vinbhietid) iHckisting eRbosidd) @ertlg&‘i'ﬂpé) WRiRRACH, dRRRRIFGH u&d)&%blcm

conposition thereof and the therapeuti ¢ agent cah act
blegmyejai miltb@nym@rmlt(vmycen pk Bfaspabiippses intefaors tipbal, platinkm

e T N R T —

probdﬂbaﬁdm hokabiictand Ant@Eoni&e (4. HepreliRRH R ﬁydﬂoﬁy}ﬁﬂ 8&%erone caproate,
ich may be part of the sane pharmaceuti cal

me 6%%?%@8}%@ Betaie, TongesiEal @ﬁ%taﬁﬁh@tﬂhahsélhes@@u ethiny! estradiol,
tanfoR IR tkdth Qroné rof {b%ﬂaeﬁu&gig%g{e%{%t AR} ”g&ﬁ‘%fe't &),

conposition Is adm ni st rior’ or su
antpgrgiogestesiangants afinlabhivon ¢e.gt, hegiagpatit, Iralnoid)aoﬁkmﬁﬂ pathtaxel,
referred enbodlnent cqmpounds

est o) R Ty B e PR te | AP To-BEliCe agents (e.g.

antid&e nuble6 QA tRAHI QR c;nt?@ée"ﬁgé’ w’Mc‘hrin]?]ER Gboptosis, fumor suppressors,
chenot herapeutic agents (e.g., t1 ng ‘agent

TRA@L gTRAHp pelypeptidmistsassisiatel Gotor dymt@}ehbmp]fﬁamlﬂzemng enzyme,
phosphosfyrosme inhibitors, RXR retinoid receptor agonists, carbostyril derivatives, efc.) and

chelators (penicillamine, zinc, trientine, etc.)).

Therapeutic Kits.

The current invention provides therapeutic kits comprising compounds and/or

pharmaceutical compositions of the invention. The therapeutic kits may also contain other
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mechl or et ham ne, nel phal en, chl oranbuci |
hexanet hyl nel am ne, thiotepa), alkyl 15 sulfonates
W@ 200g/0477DUsSul fan), nitrosoureas, triazines), PCT/US2003/038175
antinetabolites (e.g., folic acid anal ogs, pyrimdine
o o rachl 9 fosi _
A g e RAAI RS, el PHEAAL Born ok O3} Bfagonits,
anirapgiapenspigagerds ot inhibgorsapptosieintiosihgbgents @tohe)ators) and/or

tural products (e.g. i nbl astine, vincristine,
lohgel%loa 6%@1%@?“?%%9%% of g’é%’e %tﬁi—‘:ft@ﬁmﬁ%@% . daunor ubi ci n,
dox Theiab&utld kits BhBABNE laRingle &{?ﬁdﬁﬂé‘rb thdﬂ' (foﬁ%'zc%m%ounds and/or

L- aspar agi nase, interferon alpha), platinum
phagweelticat ammpasiiops theesof athepr withiost pihert domyronents (e.g., other
| .atin tc. ), mtoxantrone dr oxyure .
COI%?%\%}%? Bgéfllanﬂen’ag%ug c%}oci%lg)o ﬁl&n%ﬂf T.Ea%:rﬂ'%ﬁcfrscoirép c?s) or may have distinct
corpai@einios e, colipdhenty Prera@blye tiRADRPERA 8he invention include a
medr oxypr ogest erone_acetate, megestrol acetate,
corgptyAnd{ar japharmasputical eempesitinn thergpipackagedrfoxigedn combination
: 3 g | uox sterone, flutam de,.
e E b PRt £ 0RL o R TR O Cacheptyfeadiic agent, o
natiirahpividuct; 8 hpam@he, oran@iosibal biti-ah b dRkie ag&it @8 idsltor, a
clitaxel, 25 estpggiol derivatives, | N
apcfpﬁ(?sasz- BEY# pETYPhaC o) andios 8 phamacyutical composition thereof. The
APRRhRYIFhd IREHGY BE pAd & ﬁd}ﬁ ' -
C?nucleotjdes_tha bPocﬁﬂgﬁg%gg%éédl |¢%§§ﬁﬁ§%¥Peulasq”Hme
distigd goriginst prionto rdwiipgratioade 8 patichiRAl L, TRAI L

pol ypept i de as-.asspci ated factar 1, e .
"o SE R e 2T LBERe b Pt AFah ont AoEBriapibsolpdons
preferdlDi dnQigieoussButish] eehrERFBR AlsteRBOR] I bes soéution. The

carbostyril derivatives, etc.) and chelator
compaagtsioff thediibaay 2isebe praviidadtdsselidse thioh)maydige converted into liquids

: b i current. i nyventiaon,provigdes. . :
oy JRESERG b ol b R W it A B e Sisinot container.
phathaesidihaalf acherpesitit kinsayibe 4 Bial, tdivabb] Rk, Tdife, syringe, or

therapeutic kits may al so contain other 49 WO
any 3leer /moeRRy o1 cpstosingsp érdi digeis UwePpumers thereds more than one
r ' uct s, . hor nones or
S o A2 BicPnd S B PLRRES P bR P R Feparate
dosango fihediisminase comgaiagaothsr amtaitie fat Opisrmacshtioflly acceptable
lilI%Earmaceutical conposi tions of these other conpounds.
q erapeutic kits may have a single containers which
COMPrafensh] ¢, NRAUPElRi AR BT contai! a%ﬁ@%?%,ccﬁ'fe or more needles
conpositions thereof with or wthout other conponen?s ’
SYripgesg eye Gonpsrs, rprtisoerndswitich phvibl esedeninisirati onodfitosihp@reats of the
kit Of these other conmpounds) or nay have distinct

‘contai ner for each conponent. Preferably, therapeutic

kits of the invention include a conpound and/or a

pharmaceuti cal conposition thereof packaged for use in

combination with the coEXANBLESation of a second

co I.£.agent 10, .

mat A verRi R dofa B THRICIEE AT IUfARE Sramples Snich
desaiiteiin dngiloprepasiicn afyenipoands eithdidveftionrfand methods for assaying for

) opt osi s-i hd t hel at d/
AL AT A W

both to materials and methods, may be practiced without departing from the scope of the

invention.
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conmponents of the kit may be pre-conpl exed or each

conponent nmay be in a separate distinct container
W@ei0a041701 adm ni stration to a patient. The conpOnEs1083/038175

of the kit may be provided in one or nore |iquid

sol

or e er i 3mpi]ae§§)tglreor€‘); I%eeag) lévevb ab%?ﬁ%?e?ﬂﬁs ﬁﬂfu&lé ﬁﬁlovﬂ}% %eamngs If
an@bbreeitdoh & of deﬂimdkmhasray galesdlyoecgreadindadnas sol i ds,

whi ch maybe converted into liquids by addition of

sui tabl e solvents, which are preferably provided in

anot her i nct cont ai fer. PEeloBHHEai ner of a

t her apeutBog kit may be & vi altertbetioxyarbonyll ask,

bottle, €£MMnge, or any ot heoumsamsmofuteencl osi ng a

solid or DMEui d. Usual | y5 whey)Atdigethylfsrommnidet han one

20 conpomevisO the kit w< | camhahilsalfsgeond vial or

ot her comygjcner, which allows). ﬁ&gre@gﬂ@ﬁ@;c&ycggg,ﬁﬁg
The kit y al so contain anothger container " for a

pharmaceytical Iy acceptable UI d. Preferably, a

t her apeu it will contain (

nor e nee(ﬁl&[ﬁ syringes, eye (%%p %g‘ oflfgf\& %%z?tléan)‘ethyl
whi ch en%vfﬁs:> adni ni strati on %2 B‘?Sé’%t?the
25 kit LES The i Avent |I‘Eﬂ’i’k| edabingegiptery by

ref erenc@BTt he fol | owing ei‘&hﬁ‘liré%ﬁyb%?t@ﬁzﬂéscrl be in
detai |, pHdgaration of conpodlwghspressutciguichoienmatagraphot

met hods flor assaying for 30litdrol ogi cal activity. It

wi || be agsiSent to those skiliguichromatbgraphy/mabadpetisgopy
nodi fi catMons, both to=matemdhs and net hods, maybe
practi ceghii t hout departi ng fhiget he scope of the

i nventi op,r, 50 WO 2004/ 047771 nl?ﬁ:ﬁ 14452003/ 038175 I n the
exanpl es ;hgliow, the fol Low ng.-gh 51@%” ati ons have t he

follow n anings. If _an a '
defi ned, as its generall %‘PB OX S“8°L ﬁ? g 5 10
15 20 25 ACCN = acetonitri morpholine
tert-but ycar bonyl CPM tdireecchercitli nute DVF =
NN- di et f or mani de triisopropylsilane
C = thin layer chromatography

ne = microliter

pM = micromolar

v/v = volume to volume

Example 1: Standard Resin Bound Amino Acid Coupling
Rink Amide AM resin (Novabiochem) was treated with 20% piperidine in DMF (1

mL per 100 mg of resin) for three minutes with agitation and the reaction mixture was
filtered and washed once with DMF. This step was repeated an additional two times. The
Rink resin was then washed three times with DMF, three times with methanol and three
times with dichloromethane. The desired Fmoc protected, tritylated amino acid (4 eq.),
HBTU (4 eq.), and HOBt (4 eq.) were dissolved in DMF (1 mL per 100 mg of resin) and
added to the above resin, followed by the addition of (NMM) (8 eq.) and the mixture was
agitated for 1 hour. The reaction mixture was filtered and the resin was washed three times
with DMF, three times with methanol and three times with dichloromethane. This coupling

step was repeated until peptide synthesis was complete. The acetylation of the N-terminus
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DMSO = di net hyl sul f oxi de Fnoc =

9-fl uor enyl net hyl oxycarbonyl g = grain h = hour HBTU
wWe204Berzotri azole, N, N, N, N, tetramethyl urPCRUS2W03/038175

hexaf | uoro phosphate HBSS = Hank's buffered saline

wa% gis‘lfgure F%lﬂ- cmﬁl‘ %%&b%ﬁ 61{ f‘ecﬂ ?—IeBﬁlEg%) H‘i(glgT(éleq)

anﬂ }mﬁ(mrmma@pwcmhgwwﬁmm FI06€ QMyip all Sagpah @ivitiabetic

iliter =mllimles N

anhiymr(é >?9§ @E‘é P)ﬁliq]ﬁlﬁlﬁ & e e NF%%W}?Wd RADFAR BN Riiek ATty AM resin
wz{srtfefajreﬂ%ﬂ?‘ﬁez&)ﬁs%g (9§— ?% 7. Et ! fn'Iﬁ%? gl ﬁ? ?Ag&flﬁ% an-lél‘a%nated for 1

I'n layer chronat og
hour cTlonmehetion mikture wae IﬁMBEdI the \rmimJWEs astigd o cd witht TR AISIwater

si n_.Bound. Ami no Acid Coupl i Rink Am de AMresin
ang ARboa Bms&wgh)%n%)@i%romﬁ@a%d%ﬁﬁ AN FpReYedivh gaqe apfjthe resulting
resﬁéue\%stﬁﬁfrat@@%rla@ﬂm@gwﬁtﬁ%'tﬁ%} for three mnutes with
agitation and the reaction mxture was 35 filtered and

washed once with DMF. This step was repeated an

additional two ti :} res was then washed

three tinmes with ﬁﬂfﬂplf’ r&—@ﬂ%—&tﬁﬁ@hanol and

t The@rudé péprrie\Mitdd1vEdGH L fiafRiD 3RRunt Sram &8I 86d %/%9 was purified
protected, tritylated amno acid (4 eq.), HBTU (4

byageparatiysdevaogtphese HHL§I (ﬁ@d@n@n) 9681 & BleniomeDiFSyrtergil hyder-reverse

o 8 Bl Bl 3 A G R8G50 gt o

0-50% Busver \1\6131114 Bithgi flaw este ©O20 MIl@iM, whEREsoTRRE Al Wik water containing

rp re filtered andtheresm was washed t hree
0. 1% J;F;A a% PR e Was Reetaniftilgeenigining Qrdvh B Dstrgtiompagat 220 nm.

1RS>k Bufl AR f BRE-and53 (PR N8 n E’elsye)@s%
Frr elpeat e E)nt | ]f)h F?Q eﬁsyntaﬁl IS,ES (\f;vaésﬁg%:ﬂgn%f ef&erg he phase

(2 ey 4 6mon) uarhgtgtmh@ﬂt 6erah miare combined, concentrated to a volume of
about 2-4 ml by evaporation in vacuo and lyophilized. Samples were redissolved in water
and transferred to a tared 2 dram vial and lyophilized a second time. A shoulder was often

observed for these peptides and was presumed to be due to a conformer.

Example 3: Purification of Peptides

The crude peptide dissolved in a minimum amount of methanol and water was loaded
onto a prep column: Phenomenex Synergi hydro-RP C18, (250mm x 21.2 mm). The
peptide was eluted using a gradient from 0-50% AcN/0.1% TFA and milliQ H,0/0.1%
TFA. Fractions greater than 95% pure by analytical HPLC analysis (Phenomenex hydro RP
250mm x 4.6mm using gradient 6-66% AcN/0.1% TFA and milliQ H,0/0.1% TFA) were
combined, concentrated to a volume of about 2-4 ml by rotary evaporation, and lyophilized.

Samples were redissolved in water in a tared 2 dram vial and lyophilized a second time.

Example 4: Standard Resin Bound Amino Acid Coupling
Rink Amide AM resin (Novabiochem) was treated with 20% piperidine in DMF (1

mL per 100 mg of resin) for three minutes with nitrogen agitation or vibration and the

reaction mixture was filtered and washed with DMF once. This step was repeated an
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51 WO 2004/047771 PCT/ US2003/ 038175 was perforned

ei ther by coupling with Ac-Pro-OH (4 eq.), HBTU (4
We@enoy/04HBT (4 eq.) and NMM (8 eq.) or by depp@r/Es10031088175

the term naI Froc group and capping with acetic

adﬂig%%wg ate Tﬂe %esg]e Bn hﬁiﬁﬁrﬁ(%ielg Mtw&iﬁ thgedimes with

methapal @d thict ImﬂéENﬂi GtMatoRtiet5. Thbdesifed HndtdpBREted @hino acid (3
m_& 2 S }? gltated for 1 5 hour. The reaction

eq. Y #ﬂg QBEQ egpheere Sl vodhs WAFHddnbmerl 4 ms of resm)
e d f hane

o BT UL SR LURLRE o R GRS TR e mivr

was egitatiedefond hotir. | Ther mb@idntrhixage tiasBitemst tahd ﬁiél%ﬁm v@é@mﬁh&i three
. 2. Purification of Peptides 10 The crude peptid
tins G e ngiv T iekiBOr AN bR SN GRblormiathane. The
amdSacRUEJu! ;phﬁg step ¥aP E}%ﬁéﬁgéate\ﬂe T‘h@‘é@ét?ﬁﬁgg @fﬁqe'ﬁlte%nmus was
Beckman a Pheno ner ro-revers
d ethe hymOuphng 250 mRrozanz{s mp)) HBIFET (@eab)i H@Bm(sy eq.) and

d nt f 0-50% B 15 th
N@%ga/) PEb Y dgtoB i Ftpmi il ripeaBpuR M SRoRe ek weic
antg/dritia (Sﬂd:q’lpand%yhd?ﬁe-r(g/é ?)e tthe N-¥Rf1atBd Wast RGSHE }@fﬁkt&hid@ AM resin

containin % tection was at” 220 nm

wagirggied wiHh %%‘67%5;5%@1‘ (B9 pdl Syt inglaperHBl0@n g nitapii) snd agltated with

GO BTEA B Y5 Ry SR R W

onoeodutlr@FAfTISﬂMeﬂanﬂ tHrertindey wethaielGloh@EhanB. TAE WelvétGyvas removed
. lyophi]ized. Sanples were redissolved in water and
n ‘ﬁéﬁg ﬁlhﬁé?f"upﬁlgafe%l Ve atrigirated Vhrae times Withashar! i zed a

second time. A shoul der was often observed for these

pepti des and was presuned to be due to a conforner. 20

Exanpl e 3: Purifi ciixaoplos: ]I'hntdedmmihm crude peptide

d| S ﬁg)l ved in a]t\lm [y mum amu of met hanol and water

s,

VIR GY! RPLEC EBIAMTAS SBARSAGRE HERMEY (). NMM (2.0

65 1B 167 Ih
= jg\?éut ed usi %gveg(@&gg'lﬂ%ﬁmcﬁlf%ngn@ E% zléivags%i sf);l/gnl' A and

homggenpaysiafier ehout 9 pEnatewn. Amalptddal Hﬁngmémmd lodsanf s@B g material

HPLC anal.ysis (Phen nexh ro, RP
LRy T U ing Gpul R b5 Gt AR vk gfpenol (eated
if nmds:i;ar@fdrﬁlﬂs’seluiﬂm)_rﬁﬂ)pm\ﬁe@ by peepatAied HIIan e Etraﬁ&ﬁg phRfidtion
ume of about 2-4 m by rotary evaporation, and

PrOF Fin Exagpl eséé‘ﬁfél%s were redissolved in water in a

tared 2 dramvial and |lyophilized a second tinme. 30

Exanpl e 4: Standard Resin Bound Ami no Acid Coupling

Ri nk Ani de AM resiEx:(xﬂbleaﬁbiP@pﬁéﬂ)&lMﬂstlﬁﬂ eated with 20%

d f
t h r PH | Eﬁ @ ¥ H?P{IEL @fgﬁed@%sa%neaﬁedoﬁleﬁ (th%(rM) dpepium
carfidh@te (Q@aéélt)l Wik Jaxd HIRwWaD vl a'llUl %fcﬁﬁd@@p 085 et tedon was

once. Thi's step was repea
complete, as judged by analytical HPLC the mlxture was concentrated in vacuo, dissolved

in 1 N'HCI and purified by preparative HPLC (see standard purification procedures in
Examples 2 and 3).

Example 7: Disulfide Formation

The appropriate N-acyl peptide amide was suspended in DMF (0.05 M). The

commercially available thiosulfate (1.2 eq.) was added. Once the reaction was complete, as

53



10

15

20

25

30

52 WO 2004/ 047771 PCT/ US2003/ 038175 additional two
times. The resin was washed three times with DV,

wao boge4t7ines with net hanol and three tines w PET/US2003/038175
di chl oronet hane. The desired Fnoc protected am no acid

udeed
R et
watey/mdikangb @Mbplrreﬁaadrby ﬁreﬁdrmm (dee sadirdipafifiehtioN\YbéRlures in
Ex%ﬁ % 2@ %Ed the m xture 5 was agitated for 1 hour.
B 389 n mxture was filtered and the resin was
washed three tines with DVF, three times with

met hanol and three tines with dichlor orret hane. The
am no acid coup[EqumﬂerThmsaﬂhnnuwE The

e A A 1 RO b
(. @SJM)) a8 dool VM 4rBice Wa)er%ﬁthbﬂ“h@%p?%bﬁ%'cﬁ ﬁ(t)igﬁn%i@r(!(.rg réal) was

oup and capping with acetic 10 an

adcb*—& fgﬁﬁa yﬁraaqi@n(@xwe yas emeovied dioat thieacaiohtipeyd stiteedcfior an
add(?h%}@ﬁ?é;&gé@{lf t%ﬁb%%truy\'e?% tréc?ai Foggﬁea)) ng%cg/ogg{zagghen treated

withi 1t/ HGliuntibgldr< 4 (paped) aad digeetlly@uritied BY hrephhgive A1 Eé@e standard
filtered, the resin was washed once wt

ure wa
pu%/@\%lquy% WES ygkanies? #dds with di chl or onet hane.
The sol vent was renoved in vacuo and the resulting
residue was triturated three tines with ether. 15
Exanpl e 5: Psphptkd:/At MﬂdcmesTmBo iinb 2t &d Woaplih

be pfh?,\%%’r%bﬂg %irg(l ﬁ%}?&e eflﬂ o% Fr(ngﬁ ng'\?{\qj@nq wagadded to a

B funthBlew S8 BRIB 2hA
S e B A S SAEREN 50, g 00 m

of iggiplior Aive ponutes with nitrggsuagitation. Mhetreactionasxture was ﬁltered and this
ac ol ved in. t hanol
storf RACRBENEL PPhe Rk AT vesind BPetfhen Pigh T andtnves ivaes wigh
dlclpibmmmMev DOMPUCH{ISeS 190 afeleyr I@Slﬁ)J e de%ﬁ%dl Pﬂloc rotec ed amino acid
procedures in Exa and Exanpl e 6: g
(sidgghamsay org rofecigghwit @?Yé)p{meat)eH}Bﬂ B eqpemd H@Bam dce) was added

to tﬁéjl%%\?\g\gﬂlaeg{c}’hgyﬁhﬁﬁn% dét};w%slc@ﬁ?éj gnd the a(rﬁrglg aLe éﬁed)mth nitrogen

for Ohom t e Ile&xamhl mixtusasvas fitteet ahé theassih %@Q@s@éﬁ three times with
i C HPL e mxture was concentrated in

DRihieg e MRt R R otiee. Tha {igak qoupliee Wys performed with
Ac-PfeO® t@tﬁryﬁdygé&‘yl( g?ecﬁﬂegﬂg%r dﬂ%"éf; l}{lde%l%ér? Plegéeodcﬁd 't resin by

in and
treaﬁa@nfmlﬂb AthSabﬁaoc(Bﬁ Qét%S,N—écrm pEel0ire o Aresici® WwhASN,, agitation
for %ﬁ%sﬂ?&%%&lon mixfure Q)vas (ﬁtelr\épd anghhe resin was rinsed with a small volume of

TFA. The solution was concentrated in vacuo and the resulting residue was triturated 3

times with ethyl ether.

Example 10: Acetyl-Pro-His-Ser-Cys(benzyl)-Asn-NH,

This compound was prepared according to procedures of Examples 1 and 2 giving
the title compound (74 mg, 97 %) as a fine white powder. The NMR data indicated a
mixture of two species in a ratio of about 80:20: 'H NMR (300 MHz, DMSO-ds) 5 8.96,
8.95(d, d, 1 H,J=1.2 Hz), 7.90-8.45 (m, 4 H), 7.23-7.39 (m, 7 H), 7.13 (s, 1 H), 7.01 (s, 1
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commercially available thiosulfate (1.2 eq.) was

added. Once the reaction was conplete, as 53 WO
wQeMpor7ir71 PCT/ US2003/ 038175 judged by anal yp@TEk2003/038175

HPLC, the m xture was concentrated in vacuo, dissolved

! t | ent o
D)y 2L VG 30, SR B0 TP HoPhRS ho i BLABR By P 2 .
3.6erti6@m, HHEANDBR0§m, THpeasbeoaie, Fenmmysomilhe 1 1, 7=5.4,

iate N-acetyl tid i d d | ved in 5%
14000036 Ricen 1 b 265 MO [k 1 80dI 5851 o aHA).Ccdat BFD, 184 (n, 3
HPREINMRG s pRE APNSY-8) B 7a15aT ORI (51170 5 106, 169.2,

added. reacti on m’xtureé was
138.20M316hd 2D de 1R, 28r8] 1868y 11670, foar6, a9.3, 531l 33.n5al2, 298! 47.8, 36.8,

35 D) B, Ran? P oBISEE 16 b OIS REY o481 fngCadod for

C - s dB reshlyNP 53 (R .y ve HPLC (see
3@gﬁ§g§d purifi catilggyf)?%gggtd?%%&#(ﬁﬁggg}njpl es 2 and
' 3). Exanple 9: Standard Resin Bound Am no Acid

Coupl i Th pr opr.iat e Ri nk 1.de AM resin-bound
Froo. alampie PR E S e S ian N,
a siiR cdfipoandwhi fRHSEd WbddididB Y6 MeResdedinde itk aflifes ( ivi
nL per 100 ofﬁ?gsi n) for1 _gi vee%?mj}t es%vf/iEt%h es’and 2 giving
therfjtlercogwruady(F/ang.019. %rpea fisawhite powilse (Fhe NR daitd indicettd a

mifRe S ﬁgi&%{l}@mggﬁrﬁf%}ﬂ-hﬁ 1&@/@ @OWHA%M‘JS%—%) 8 8.96 (m,

three ti r'éé
1 Hi 2h0-Grasnted, kg 6. N0 tmN HPET.00.G01 1), €51 (£3IHD) 5.1018s, 1 H),
46g?f#§®jégﬁﬁﬂ% Z%r_%)t ected_am no acid Eﬁl dechai ns were
OBFotedt 10-F-P) (W 3 H44- 440 (rp Rl 2.784s,)2 HaRdh4Hase H),
. [ te . I [
3.5? gg 1%) ¥g58 Addeq ﬁg oty i.bf)(gﬁ??m, zg%-gggg}flwﬁ'?pPE.%lslzf‘é‘s (m, 1

.Y was added and the 'mi xture”agi
H).i 1-algn(m,flokd), 26206y 3 HyNe99 @sad H)ph 7BA1a6U0e 33 °C NMR (75 MHz,

iltere e, resi shed three tinmes with
DM BT e da & HEES o 64 BRGhaOhdnels Frasth han s, 1203
12&:9URRITY18BS6106,500x, 58 | ¥h khs1 AUdFY, a70HaE 8 Y 9L 202 242

acet ped The pepti des were’ cl'@aved from ™

é/l ca p«eéti des. N

22418 .81 My m/2 (e dtlaio@sSHEDh 708 A); ATials Caki@iPor C31H43NyOsS: N,
: RV | er 100, of resin) with N2

17'2%%‘%??‘0% %52#@%9%6 POPﬁeélJf'?&a)@?i on mxture was filtered

and the resin was rinsed with a small volune of TFA.
The solution was concentrated i n vacuo and the

res ;}IE its ic ng rE§£xﬁ%}'§ém%&wﬂﬂ{;éﬁﬁ-ﬁkeﬁ-MH(G‘?-%\sWLNﬁz ethyl

acet ot B g{?ﬂ(ﬁ\y rr_e rgc% %Cecrc])lz‘(%}?% to A%lﬁ Pwdlggs %]ii)éamples 1 and 2 to
prog oo trit: wmspqund (30 e, 22 &Qrad aigetwhiferpeeciet)r Bise MR data indicated
oy i o e e S TP B
L
4.59-4577vgn, 1 H), 4@564.4%5(mhd T, 345-3 3426, 7 FBO3.06R3.37 (kh,.1 H), 334-3 21
(0, 1%51), 2. 933,09 (R §5,2.84-2.83 (m, 2 1), 2.52 (m, 3 1), 2.38-2.45 (m, 1 1), 2.00 (s,
3 H), 1.84-2.06 (m, 2 H),1.68-1.83 (m, 4 H); '3C NMR (75 MHz, DMSO-dq) 5 172.7, 171.8,
171.5,170.3,170.1, 169.7, 169.2, 133.6, 129.3, 116.9, 61.4, 59.3,55.1, 52.0,51.2, 49.7,
49.0,47.8,37.8,36.8,29.3,26.4,24.9, 24.3, 22.3; MS m/z (Cz5H39N9093+H)+ 642.9; Anal.

Caled for CpsH39NoOoS: N, 19.64. Found: N, 14.79 (peptide content: 75%).
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54 WD 2004/ 047771 PCT/US2003/038175 H), 6.91 (s, 1 H),

5.08 (bs, 1 H), 4.60-4.80 (m 1 H), 4.25-4.53 (m 5
wo004847771 (s, 2 H), 3.64-3.66 (m 2 H), 3.15-BCR0SI003/038175

1 H, 2.93- 3.01 (m 1 H, 2.78-2,84 (dd 1 H J=

5. 4 14. 1 dd, 1

H =75 E%émg?eﬁfé?ce Hi- 3; %1 H)

13CTNm0¢rmbuhﬁ-lzvas M@ed@):ccﬁdﬂ:@Zo e, prdt?eﬂuﬂs, oﬂﬁzczhnﬁ»;les 1 and 2 to

133.6, 129.4

glVfég étle %cgrgpéindjllgz 5 gng, %%‘?ﬁ) @s ag' ég)ogzdeg 5lee NMLR e}ata indicated a

i e e T

1ft3/oﬂamfm@©s%38mn 1 81)3873-#d6r(th, 2MD), #6552d,(Ipkpf +66, 3.5 Hz), 4.50 (t,
1;
Lt P IR S5 A6 83 T e 348 (2 B =

7. om)sseamm 3E3 31ePAY 6d, 8€003.08 (931D, b e IIOGLIUE 2 422 47
les 1 and 2 i the title conpound 87 my,
(mng%Z 2g35f(me %Qﬂg @vﬁbr 1.§3.OMNR, daDa " CridMRat76 MHz,

DR ST AT P a0 o803, 0

554, $9.6, H.9HUOR, @9.5( 43. 2739-9 3571,00.3( 85.51234,,2361, 90.9 MS Ai/z

4’ 26-4. 50
(Cz'z_?lrssr}V5 040%2%84654%7 ff'%al Fajed fogcgs%aﬁgolzs 3 1931 76 Foyn): Nz(lg.‘so
. © 3.15-3.21 1H, 2.93-3.02
® ldeéélt&t%@g]z 82 (m 1 H. 2. P (m 1 H,
2. 37- 245(m LW, 262 (s, 3 M, 199 (s 3H)

1.73-1.86 (m 3 DVEO.d6) 8172. 5,
171.8, 171. 5E’T‘7€B‘ 13‘ NE!Z 8,

ég5;l-“ﬁl,s 50% oﬁnéc%[ ﬁlggpr}gare& 3@00&1111% ?@thg ’pchc%Qm% of @%aﬁplegq -ahd 2 giving
thezulez’ompmzndl( 1235 188, G as e white (pwdm ROOBER(3P6 MHz,

e (P Pop, STOC G0 4D SIRRET & gy ARa AP 0 @ 1 1L
6. S/H.ZQI V2 By, 0-1H 3: SSQbs , IVEFLY, ?)zs/ﬁsm nglg 1wb§f1c%);m0&5lng gw?ﬁa
3 B S S PRhr b B S 0 85 (- 2 g S 1
d
NV U 0PSO S T 843P G240 1 GR T $58 50
51.44%6.3 [zmsozae) 15231.\/1@77;1&((@15}@4}&@053?1{9’5481 84 Apa. cBcdfor

clsfl ﬁf d.s: 4N %z?u{l%ﬁﬁ '_313 @@t@é‘_ (g)% EFSQ'% '(73'1%:') . ,6' 91 (s,

345354(m 1 H, 3.26-3.37 (m 1 H), 3.14-3.21 (m
1 H), 2.95-3.03 (m 1 H), 2.64-2.83 (m 2 H), 2.52 (m
238245F(Xmmpleﬂ-§ AgetOBCYs(meStvIBNH, 1. 84- 2. 06

8 1712“1%5 FQ’T%TE% wa zg%d icf:g}%ng %%e froc%ége D?Af%{@lgplfs 1 ana 2

glvﬂng?eh@tltlé.&ﬂnﬁounﬁ:@ 79ng 85.%) adDfise white powde: OH ﬁl‘lﬁIR 300 MHz,
49.0, 47.8, 37.8, 36.8, 29.3, 26.4, . 4. 3,

DG 455k 8. { CAchBINECH A0y 0am. DID.A (s 3 Bl i (sab B0
f oﬁﬂgﬁﬁ%ﬁﬁg B 748 4.0, 5285 4 M1 44" MO (100,542

199.3; Anal. caled for CsHi2N,0,8: N, 15.90. Found: N, 13.04 (peptide content: 82%).

Example 16: Acetyl-Pro-His-Ser-Cys(methyl)-NH,
This compound was prepared according to the procedures of Examples 1 and 2

giving the title compounds (106.1 mg, 43 %) as a fine white powder: 'H NMR (300 MHz,
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WO 2004/ 047771 PCT/ US2003/ 038175 Exanple 13:
Acetyl - Pro-Hi s-Ser-Met (Q2)-Asn-NH2 Thi s conpound was

.........................

2 to give the title conpound (92.5 ny, 88% as a fine
NI h i.ndi,cat 1 Xt
DNSOIR B WS o L, B 553 0238 P 3e R s s & T,
4.5OMBT3 (1h) 1 B),8. 584 49 (mb3 1133164&%91@4, 1H3), 3.156-381 (&) 1 1-19,*@.93-3.02 (m,
.73-4.86}&%2 H, 4.6 gdd, 1 H J=5.3, 3.5 HzJ,
1145, 885 (41 K L 590187 4ime3 654,72 A, 2,07 (158 2100 3, BH),

1.6%1;2,;5 o3 -flzcéwnk (gfgg,fz, @ﬁ()g@égglﬁﬁ, 1?171% ,1%%51;69?@,169.1,
12831168 615 809459 29552, 50.3, 1 4247 48,6, 0814, 3980243, 22.3, 152 M5
/RN P TR 098 Bt s Tor eI Oy3aa 1947 Foamd: N, 14.79

(peéﬁge dontdnf 753 ).171. 2, 171.1, 132.9, 127.9, 116.7, 60.4,
9.6, 10 55./%, 51.6, 51.4, 49.8, 49.5, 48.2, 39.2,

35.7, 29.3, 25.5, 23.7, 23.1, 20.9; M5 in/z
(C25H39NOA 0oS+H) +658. 7, _Anal . cal cd for C25H39N9A oS:
N, 19.17. Found: HRampledd: AeetxlsbersC vsimathipl-NEz oy

Exampls@odthoutt @by prophred 8&bordHs (dBE BY(LC)edNé'%f %a Eie§ fl and 2 giving
conpound was prepared accordihg to'the proceduré o
thegtitlerpempeund 6al et/ Yags a fine whitepewdenp GLINYE (300, MHay,

DVERGAED B G IBL MR g i 2 1,

5.08 dbs, 2 H, 4.27-48381@n,Hz01), 34919 6( gm A 2.85(db 181,023 4.97132 Hz), 2.69
(s 1_%, 7.37 Snbs 1 H}{,) 7. 553, %H), 5.1%@{{23, 1
(ddyf H, f 5% 541375 Hzin2.06 (s) 3 1).41. 80643 D; U@ NBIR-75 MH7DBISOEd)

5 1%2"!% 1;270?)3 &6%.89%‘5%3)5 67, ?‘s.ggszoﬁa@)gl;g\islﬁ; @ig}&}%ﬁ’sﬁaﬁ 286.2;

Andl6€al8] for 69 HZN;029:. 18, 151965 F8undi N, 3.5. 8 KpbpticeZofttent: 9594,
35.3, 27.1, 22.4, 15.2; M5 nlz (C, 5H24N6(6S+H) + 401. 5.

Anal . calcd for CLl5H24N605S: N, 20.99. Found: N
15. 23 (Eamnle d3caegtenPro-HivSer-Eys(drVleO1Bhenyl)-Asn-NH,

A 1 - - ] d
AoV giruBYR I droihis fctolith CATRRIEAETT RURRE; Fiapg o
excieptewith tHeeolowingwmsllifiSutidn e ndHoder Bmoa-CEys(MYO-pRenyl) was

sy eged gt oC 6 MGy -t 23top . (19 il pprapgundmeas

sk 3 1ROV (0 MBI Doy

8.9¢-812d 1, dri )8 MNP DES: 1 N), 813 @01 Hroumti HzN,8.08(d)4 H, J =1 H), 7.88
' tents 82%.. 16;

om AP 57 S TP B, PR L R TS BRLEDTHOQ Gl tss! B,

5.0p5epangd RS a8l 8m(h,2 Hiel 13-029 ¢ Eﬂ)9£.7§§%@§k)§§.5§-ﬁm(m, 2

2 ing the title conmpounds (106.1 , as
H), 219508 2 B2 sl X 300 (WELLD-5607-1.95 (o, 4 10; ' NMR (75

MHz, DMSO-de) 5 172.5,171.9, 171.6, 170.3, 169.8, 169.4, 169.1, 158.7, 133.1, 129.5,
125.0,116.9, 114.8, 61.6, 59.3, 55.2, 52.6, 51.3, 49.8, 47.8, 36.9, 36.7, 29.3, 26.5, 24.3,
22.2; MS m/z (C30H41N9098+H)+ 704.8; Anal. calcd for C30Hs1NyOoS: N, 17.91. Found: N,
13.11 (peptide content: 73%).
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WO 2004/ 047771 PCT/ US2003/ 038175 DVMSO- d6) 8 8. 96-8. 97

(m 1 H, 7.85-8.46 (m 3 H), 7.34-7.41 (m 2 H), 7.24
W@ 30040411,  4.59-4.78 (m 1 H), 4.25-4.42 (m BCT/US2003/038175

H) 3.64-3.69 (m 1 H), 3.15-3.21 (m 1 H), 2.93-3.02

(m 1H, 2.85 (dd, 1 H J=5.0, 13.7 Hz), 2.65-2.72

(m 1 H, 2.07 (s, 3 H, 2.00 (s, 3 H, 1.67-1.85 (m

4 H; 13C NWR ( 7Exzuhp1e Dwa@eg@gr@mlse&NHi 1.8, 169.8,
169 110 169. 1 129.3, .116.6, 61, 9.2, 55.0,
g 135%) mipou.ﬁdi was plf;:gax@d ag@r@mg i(gthg prczc@dgre Oi’,ﬁ@mples 124nd 2 giving
dBt ol 3 al
thegzﬁlgmlwogggs N, S 71“)3§§un Q"}}\f% bﬁ’ dgig ff@%%?%‘” Mz,
DM¥fatdeht 8.96%941 HEkarR B2)] 3:24/43 th,- ISH), mv I82t(ﬁhy|1)H)NH87 7.42

(mlgoge urgnqc|;?i%é><4j 2@ g% g 8%\%%% 3t6i3t3 ed (m, 2 H),
3, 12@@811012 A§2.95- Bﬁ@ 1%) 2918 3,f3l ik 1V\4?7'Hf 95@@‘%3}& 3eHvR (75

M}ﬁ%@@@smg ]§1|,$Z)16 ﬁ,m@zgz% H6.9,%6123], sess 551 5.4, 47.8,

29, § 234 (zg? (z% &Hiwls ;ﬁ(zz(?m‘kﬁg ¢ %{)%ﬂ’zg ﬁ@i‘%gf’cd &"}124111605 N,

22, 0& Foubd: N3145Hpkptid: @t 663 1.87 (s, 3 H): 13C
NVR (75 Mz, %%so d6) 15 817 o 170.2, 169.5, 61.7,
' 55.0, 52.2, 35.3, 22.5, 15.1; MS mz

- ( COMLTNSOABNRMIAP Wpr A sl M RIn ARRIINGRIS: N
15. 96. Found - anp

18 Thﬁc(@mnouﬁkﬂ vabpepsed aysdidg MeBe Iﬂii@d’da)zlhl)e AFaples Tind 2 and
r according to the procedure of
affOEQEW g fAguf s ég%e%?e&’ﬁtm%% hWhite PewHereiig a mixture of two
L)
o 3509 O RGBSR RSPl 1
(m, 3%5@ 3. p@47§odunﬂa)nﬁ39\/e§ IH) s7o35a¢seﬂHﬁS’ B-7. Qn@n\/\@m ;7 13 (s, 1H), 7.01

(s, ]%?)V\ﬁ%é (é;ﬁ-{)n? 'g? 6,_%3 225?”’(?110]1%%)& ong{\{aggnngﬂ}n_water peak),
3. 7213 58 (i;lz)élg) 2(33 03, (m12h% 334013 b')L( 11@? 58!3“3 lg’imH}H) 8- Q5294 (m,

lH)( %]8422 9 (m, 61}912 @@32 371(nH)2H 2>Bel$ap@¢hg5Nﬁl9D(M$O Zpe:hﬁ), 2.0 (s 3H),

LsG1Bgd B Nkl RetophedGaleln 35720, Bg 8 1k s o,

169]7 w9 62, 1%©d6(181%9356;)1691 @f?g?f 1?%%3 TSsi‘ fl'ﬂ‘% g%%g‘gﬂgé 130.0, 129.9,
129 fsb?% 46, 113.7561.6, 5913351, 5499556, 5112890, 41Y6383, 34.6,32.7,

430, B0 5758 B st o schodiosie

Cyi 1M, @sS: ANal 7.56: Fouall: Ny 1360 M08 et 7460y 91. Found:
31N, 93% 13311 (peptide contgﬁ 73% . 57 2004/ 047771

PCT/ US2003/ 038175 Exanple 19: Acetyl-Pro-Hi s-Ser-NH2
Example 21: Ac-Pro-His-Ser-Cys(Ph)-Asn-NH,.

This compound was prepared according to the procedures of Examples 1 and 2 with
the exception that the coupling of Fmoc-Cys(Ph)-OH to the resin bound tritylated
asparagine was performed using half the equivalents of the reagents given in Example 1.
The title compound (36.9 mg, 29%) was isolated as a white powder and as a mixture of two
compounds in a ratio of 65:35: '"H NMR (300 MHz, DMSO-d6) & 8.96 (s, 1H), 8.55-8.42
(m, 1H), 8.31 (d, /= 8.3 Hz, 1H), 8.17 (d, /=79 Hz, 1H), 7.98-7.81 (m, 1H), 7.40-7.28 (m,
6H), 7.24-7.17 (m, 1H), 7.12 (s, 1H), 7.00 (s, 1H), 6.91 (s, 1H), 4.79-4.60 (m, 2H),

58



10

15

20

25

30

Thi s conmpound was prepared according to the procedure

of Exanples 1 and 2 giving the title conpound (37.7
woreno489779% as a fine white powder: 1H NVR ( 300P@#iES$2083/038175

DVSO-d6) 8 8.96 (d, 1 H, J= 1.3 Hz) 824843(m1

4494 2§’ /o, cﬁz%r}éﬂﬂ(in%wﬁé v@er%}al{)é% 33458( o 459)@ 540, om,

3. 23 1638 Gne2HY, 052.93 (m H—I)14-53 22% @021 dv'):nlap%nr%Bwnﬁ U@@so peak),
20%?1 ﬁp:lw .01 (s ED -1.91 (m
% e TENMR (ﬁi\dﬁz 11M§Q‘rd6)1 97224 117291 371.8,

LTI e S i

133. é,rlzaysmzmﬁm 0 I\],28250126200El6 Foundso.b 5914.530, 6a8Ps2 951 24,

51 2\2 @eﬂ 47 g g@% »sniolpiﬁgé% 29-8a3h4NM-2, BRIZS, DAPAINY FaNIS m/z
O Bt QLD (LI, B ST Pow APl sdcontent

72%)-whi t e powder and as a mxture of two is conpounds
inaratio of 67:33: 1H NWVR (300 MHz, DMSO-d6) 8 8.97

(s, 1H), 8.46-8.19 (m 3H), 8.00-7.90 (m 1H), 7.39

g-S 1';') 017E1§a§n1‘l% El)zlﬁke LPLo-His-Sdr-
4. 7'5111,3r cggp@md waprepared atzquimgtmhe prcwadl&B oﬁEﬁkﬁlples 1 and 3 giving

the %A)Z%o%pggné 333{9 hwh ?_Bow% ghé'ﬁg\gﬁp)ﬁ{a 1%(11%)’[6 b Sty owo

spefiny inlddprox@mah?2:3 Fat{an 1HZNMIQY3UO| NMPRI RROM- D former 5 8.77
0 65 4 NVR (75

(@ RS-t ) B 1hp 47 47 oy 3 i 4591052 T 7805 50 u, 210,

3. 7(1@95,7Z(m 269, 830. 31%?%}?1 g%%goﬁg%% 1 %992’352 5450 % 1, 2.26-1.86

(m, ¥29), 3,218 H), 1135(s79 1B Forbthe BOnd, coﬁﬁmﬂaer @4789(d P2 1642 1. 34 (s,9);

i3t dabig Tl el s o iy

130@@%%1%@6%%1;6;@335?2%%@%57 B, B2 ?{7(%1;5“%1 N304 3 C) 28.0,

26.0032pr:dMBing’z %H%W%mswﬂzmmcac@mymgwgz N, 18.38.
Fougae@a%e&ﬁ) edéo&??% 6{" e procedures of Exanples 1 and

eXcE at the coupling of
Froc- Cys(Ph)-OH to the resin bound tritylated

aspar agi ne_was perfor rred usi ng hal f the equi val ent s of
 the reagenf §3'§P&e'4$ isfSer= tAsm-NHG onpound

Sn 321;}13% 3 ol%o%%c{@wa\é@f'?ﬁggeging or%ngsto ?lée:[;?rtgc%[l@%é%?mﬂa d pe 3 giving
the m@@omp@,nd DMEONES P3%:) &s 96ine swhltk w§1§r gﬁée&ﬁg@ de(tl_bmnd:léﬂ}ed a
mix r%%f tg,v08s_Pe%1ﬁ§ %JD]]\/L&&Z% MHg,g\/qug}P d@m)agor‘pogﬂ):nnenﬂ8 (Bbrs, 1 H),

7ty g o 1 9 00l o M O 8t (5 A 00
H, J4= 14185;, 3231 B (BH?- }b)yaﬁb@cpumg Jv1B, 5)as e (@&ak),J= 15, 5), 3.05

g, 3 Y 316%) T3 4l 1 8 #2138 88 5 m? 2H}{) 2.25-1.86 (m, 4 H), 2.11 (s, 3
H), 1.33 (s, 9 H), data for the minor conformer 2.01 (s, 3 H), 1.30 (s, 9 H); BC NMR (75
MHz, MeOD-de) 8 175.5, 175.3, 175.0, 173.0, 172.7, 172.4, 172.0, 135.0, 62.9, 61.6, 57.1,
55.8,53.5,51.6, 49.8, 43.8, 37.7,31.3 (3 C), 30.8, 27.9, 26.0, 24.3, 22.5; MS m/z
(C27H43N9033+H)+ 654.7; Anal. calcd for Cp7H43NoOsS: N, 19.28. Found: N, 16.25
(peptide content: 73%).
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3.23-3.08 (m 2H), 3.05-2.93 (m 1H), 2.56-2.36 (m

2H, overl apping with DVSO peak), 2.00 (s, 3H),
wa2@9/047766 (m 4H); 13C NWR (75 MHz, DMSO d6) BCT/UR2043/038175

172.0, 171.8, 171.5, 170.3, 169.74, 169.66, 169. 2,

169. 15, 169.08, 168.5, 158.1, 157.7, 135.5, 133.8, s

133.5, 129.4, 129.3, 129.0, 128.6, 126.0, 116.8, 61.5,

60. 2, 59.2, b55. E-xan5ﬂle&4 A -ﬁo-%j%eE-A@ﬁ*N-ﬁz 49. 7,
47.7, 36.7, 34.6, 31. .2, 22.23,

22. This @@Wﬂn@gawenaveé acqauiling o Grpracedprralf Exguipl 2 and 4

%ﬁ%ﬁ%}l A—%’g eé]?a(rrp@l[)a lbg% OI§4 2&] O(ﬁﬁ?rpmol?j 5, to give 13 mg

(18 ainple, P2 3-%) of the finfMib&udt By fiNe %N%owhbrs ﬂﬁm’[a indicated
was prepared according to the procedure of Exanp
a IR HIrGoiHive SpECies e ratip o abawiddundl 28VIR (BONMHu, ith@) s 4 78 4.72 (m,

ST RSP AT S T o2

(mMNEDD2c)2. m(n@,rmp raﬂ@r(&es'H)$2877(§ 3H)d2. 28 41298 @rr 3H 4)13(: NMR (75
Ml%ﬁ %2@8@@7@ 4@934()@7 1727 mlnq@ 1597710152 7174, 6. q,.ps 4m52 9,51.3, 38.7,

36 % @94 352154 2%@ 2% O(}%%oﬁ Q{E&nlggré,(lﬁ(zénag& ?4)127 1{1%.%) f§4§ gz

(Clbﬁzsﬁ\bf)s&ﬂé) n702ﬂorAnabnﬁlod it C/ELABI068: N2 81084 Fourid: 38 1656 (peptide
g%m 5@; NMR (75 MHz, MeOD-d6) S 175.0, 173.3, 172.7
COMet 5. U%yp 2 172.0 (2 C), 135.0, 130.8, 119.1, 62.9,
61.6, 57.5, 57.2, 53.5, 51,7, 42.3, 42.2, 37.7(2 O,
31.1 30.4(3 C), 28.0, 26.0, 22.5: MBS nalz

(027M3N90852Ex9m5m : gy c-MimaHis- em(sgigjmsnexmmsmosszz
N, , 13, - 769,
s Lo 0 rendtea hordind PR iR TRR Bppblon piand 4

staﬁﬂ@ﬁ%ﬁﬂm‘b@%sﬁ[meﬁﬂ (@@(ﬁﬁ%‘b ﬂ%ﬂl@l/ Hhe @5@?@?’% @08 umole, 49.7
npl es and 3 giving e t|t e compound

%) s_»ﬁ%e fipgl arotdnqcteas ineevhgtaberder: THE NWIR (8660 BIHz mzagas 8b828.67 (m,
19 2 U 47K 2P B A48 B 0 M S 88 5 oo s
= 749225 -18. 1A, 161 3.16-8)19 (fh, 28043 8¢ 3(0M (A ) 1), 3.802 09 ¢m, 2ehl2.97.2.77
(m, @P@:&i?é& 331)?%9@((‘57'3@1 SONNREE AHZHDA15] 5)0, 373.7( 5.2, 173.1,
173% :]1‘75% %8 11%5 7, (1%97 fodb, sl his. %)53 ¢ Sgl)% Qggﬂﬂ?gb 43529,

27. 15i)27 4 233 15.9; MSH)z/,z (@@gﬁazmgacsﬁew)Rnst% méqu r';c\/ﬁlzlea nv'f\z/rbczgﬂgmoss N,
24. g P?’%ng) N’117’57343(Pg11“f%€ ‘@FQ@P’%S% Y%Nn72.7. 172.4, 172.0,

135.0, 62.9, 61.6, 57.1, 55.8, 53.5 51.6. 49.8,

43.8, 37.7, 31.3 (3 C), 30.8, 27.9, 26.0, 24.3, 22.5:

MS yn/ z (@m@%@cﬂs&mmvs«mammmﬁz for

C27. 3 NOCBS: N, 19, 28.
cont ent Oml?%’l‘%d Wasgr Wr%@ﬂ) ﬁ%gfhﬁﬁﬁﬁﬁﬁgéeggé%ﬂl?ﬁ and 4 from

FmEecA@ﬂJm%ésm BD0RID 0D SHrdRy),; ASRENEA mg (27.4 pmole, 33.4 %) of the
final product as a fine white powder: "H NMR (300 MHz, D,0) § 8.67 (d, J = 1.32 Hz,
1H), 7.36 (s, 1H), 4.78-4.72 (m, 2H), 4.64-4.60 (dd, J = 7.71, 6.03 Hz, 1H), 4.55 (t, J =
5.49 Hz, 1H), 3.98-3.85 (m, 2H), 3.34 (dd, J = 15.51, 5.97 Hz, 1H), 3.19 (dd, J = 15.57,
8.37 Hz, 1H), 3.04 (dd, J = 13.98, 6.00 Hz, 1H), 2.96-2.75 (m, 2H), 2.18 (s, 3H), 2.05 (s,
3H); "CNMR (75 MHz, D;0) § 176.0, 175.7, 175.4, 173.2 (2C), 173.0, 134.8, 129.7,
118.5, 62.3, 56.6, 54.2, 53.7, 51.6, 37.5, 35.8, 27.7, 23.0, 16.0; MS m/z (C19HzoNgO,S-+E)*
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Thi s conmpound was prepared according to the procedure
of Exanples 2 and 4 starting from Fnoc-Asn-AM resin

W@ 3vDo@772t 054, 200ng, 0.41nmol/g), to give 13 POI/BS2003/038175
(18.5 nole, 22.5 %9 of the final product as a fine

51§M)>h}a? RRUGS! c?ﬁg‘oﬁéﬁ'\? ahdd g’gﬁ‘?‘ﬁﬁa“ﬁ%@%@&fé%ﬁpﬁh 689 o).

pecies 1n a about
D20) 6 4.78-4.72 (m 1H) 466456(m 1H),
449445 (m 1H), 3. %m 2H), 0 3.Q07-3.01 (m
, 296278Exemplsilﬂ s 22 19 (d,

3 H) Thl%2 %Sgpéﬁidfgg@ 4prﬁ§ar slécogcﬁ 7é 1B thd E‘)oced&%?% ﬁ%@m&l@? 2 and 4

staﬁﬁlg fEb.m Eﬂloé’ ,AS'I_AM reﬁﬂ (20004, (I’Alnﬁﬁoﬂg) glﬁhrig%.ﬁ mg3474, umole 21.0

4. 0(maj or 24.0(m nor 7MZé g or%,
%) :pf t}@(fmahglp}iuctm affﬁyezwlngquzg (306, 'dqu 4.78-4.74 (dd,
Jisabf% @%z H@%&'%O@g(dg% 1@9% 1]85%212@{) Ns2 137565 61 Hz, 1H),

cont ent

3. 9msa @n, laan) 1980, ASD); mw(slsﬂm 53 (o AENUME NMR (75 MHz, D,0)

5 196 6P 19571 [A 0949 EhS BLOOIILE & gg}gﬁgﬁ $50,26381s mz

NN e | 7 f
(CRANDRL A, 4, Sl G0, 0. 13Tl 06 o

corm@)8€60%)68 8.67 (m 1H), 7.32 (s, 2H), 4.78-4.72 (m
2H), 4.70-4.65 (dd, J= 8.82, 5.91 Hz, 1H), 4.60-4.55
(dd, J = 7.92, 6.18 Hz, 1H), 3.36-3.19 (m 2H),

3.16-3.11 (m lHgxasp 1114282A9:9C Asn2NPIZ- 2. 77 20 (m
2H) 2.17 (d. 3H), 2200 (S%WB MHz, D20)
1¥bisgompywndrwasimspared agegrding tojthg pgocedyre of Examapleg 2 and 4

Staé%ﬁﬁm%"?ﬁlﬁ P Ry QUG5 pognity Byl Hhois 5.9 me

(3(Xmﬁ1bﬁ2M@éﬁﬁﬁfprodti&aWH¥aj6cﬁ of flafe m%ﬁmﬂe@oasm (300
24.81. Found: N, eptide content: ?
Mfils DB i 9-483 (el 4- 5§e4 5%& SeT-9BshoNHz, hfﬁ) § 05-2.78 (dd, J =

14. Egr@@%‘gg zg@%g@j&?&@dz %Eg%%’iif g m&r@smggggw% 4.0, 175.9,

17508 4117mﬁ; 548) 51.6 ¥4.41$5184 23.0016. o,zmszbnmc@ﬂlgmomswaﬁf 3133 énal.
final product as_a fine white powder: 1H NVR

calpshy Caolfya O N, 1030 Fagmndy r, 16 84y popride goptent: {.D%%
4.78-4.72 (m 2H), 4.64-4.60 (dd, J = 7.71, 6.03 Hz,
1H), 4.55 (t, J = 30 5.49 Hz, 1H), 3.98-3.85 (m 2H),
3.34 (dd, JExaniple329; AS-Fap-HHs-Seitys(SOIBn)-Ashn-NH

11 10 et 5 edsmpqrpapiErampled (14 Sypmolepnak ol edgnpmL of

fOfﬁ‘é&%é/Z),s 0 M%I& ogiﬂbégsol/z th ﬁa%ﬂ%% dee& %5ro%m t%ﬁ'%el?ature and the

m153re7wa85€11n©d oSémght 3Fh@solpent WeZ@remoy@d @; vmotand the resulting white
ol irled PES AR DOPIONSHRERERATRIC 10 BA° IHGTAG - ymole
68‘%9'05&16 Qi@ﬁfétd' sqffoﬁé)WIWtW R4 fﬁle%hlteﬁ%% eTB NMR data indicated a
m1xture of two specxes 1n a ratlo of about 5:1 : "H NMR (300 MHz, D,0) 5§ 8.66 (d, J =
1.35 Hz, 1H, minor), 8.62 (d, J = 1.38 Hz, 1H, major), 7.55-7.50 (m, 4H), 7.38 (s, 1H,
minor), 7.34 (s, 1H, major), 5.12-5.07 (dd, J = 8.52, 4.41 Hz, 1H), 4.90-4.83(m, 1H),
4.77-4.72 (m, 1H), 4.67 (s, 2H), 4.52 (t,J = 5.49 Hz, 1H), 4.41-4.37 (dd, J = 8.82, 5.13 Hz,
1H), 3.76-3.64 (m, 3 H), 3.76-3.64 (m, 3H), 3.40-3.17 (m, 2H), 2.93-2.74 (m, 2H),

2.31-2.23 (m, 1H), 2.15 (s, 3H), 2.05-1.84 (m, 4H); *C NMR (75 MHz, D;0) 8 175.9,
61
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Thi s conmpound was prepared according to the procedure
of Exanples 2 and 4 5 starting from Fnoc- Asn-AM resin

W@ 200/0w7770. 41nmol / g), giving 6.5 ng (17.2 nol ePCRUS03/038175
% of the final product as a fine white powder: 1H NMWR

1753 04N A B B Oli(‘;|707£53 180548 0393 Tofs 084385 Far . 3185,

622, 51 al6Ha, 561’H)53 4 32 975138852) q,m. 32k 4. Bt @92724 0, fé@ 741@3 m/z
“13C’ NVR (75 MY

(Cmﬁellb%ms#@{)s 72976n¢1 Ca_ﬂq@% Cs@78Nd1082N317.55. BbunMN,Z],O 72

7 23.0, 16.0; Ms mz 10
%d%@%g&]é )+ 400; Anal. calcd for C13H23N506S: N,

18.56. Found: N, 15.96 (peptide content: 86.0% .
Exanpl e 28; Ac- QIS(SI\/E - Asn- NH2 Thi s conpound was
prepared a@&%‘flﬂ erﬁé) AC- PR isr2eTaH 0¢ ¥ (90, PhrdsndNHP and

05
Soong ™ Ghipoll e ebBRE aeeatlihs B8 Pacslie oligate 29 ggring
ﬁonf l(irhglﬂJSrmholp) efthie sul Y p26ussr, @ivind® 3 wWhi (ﬁSéDQM@%V 31.6%) of the

MHz, D20) 6 4.79-4.73 (m 1H), 4.58-
des(qug sulfone ap agigne whigppquyder 1 e N3 IR data, m@lcqg@ a Imtx’&lre of two species

in éf‘atfalofaﬁo&% iz, Ig%ﬂém %8634}(1%_})52%”)5 3. 7217@1§Q5114}§'P% Héﬂmglor) 8.68

(d, 5(1 6413& aH, ﬁﬁgcﬁ) 8AR-D99 6, D), NBOORT.85 (ﬁ;%ﬂ,&m%tﬂmzﬂ) 7.40

(bs H il (&ég(p? Af S, (P g%%%o?ﬁm%ﬂésgg 1E 4180-4.55 (dd, 7
— $\g5, R 1y Ik, SESen 4@45445@3%2 Agp- 4N'§2()d&0JH% R, st %%{z 1H

ound of Wwas di éso ved i

3. 9@@@-‘({ , ZHdarWQ:(taé . Q@H%?, Hin 345 Intt, JoF 7E3R0Hz,(B098 k- 3HZO()dd J=

15 485 FEREOVE AR GRRTSI R e ond9ed s s, 500

HzaIH) tzha@ w@(dd,vrﬂms/\blwsﬁgl i m@a 28 (ﬁ‘llﬁfﬂ) @%QE Obﬁ)gz 13-2.11
procedure of Exanp rﬁgl ve 7.
(mn]éﬁ)ez 086188/3 (raf4HDpe CdléTMR: @é M@ﬂzﬂa )W%?Wés? :m 6nb72 8, 172.7,

17(2%'&6%539?‘%9;1%2;5;ﬁgb‘%ﬁ%@ﬁ %tzbg?d 1575 ﬁw(iéégr fﬁﬁ) 4 534

52.2400).8,608), @8.3( 87.4,)3 1, 2. 4355}6;22 Jthsnwzqcon@\Iﬁ?mM{)ﬂ7zo
1.38 Hz, 1H, mgjor), 7.55-7.50 (m 4H), 7.
30 mnor) 7.34 (s, 1H, major) 512507(dd J =

?H)SZ 446‘7"1 B}U'é)l A%IQIQ)ﬁlS- c(lj'@I é 'n-Nilz (m
4. 410 the3F ﬂqejchmpbundafmamﬂeﬂa (ks Lrddt) was Eﬁ@s,o'f:vﬁ‘ln (AL of
74

ace?qwl_gjﬁ_ﬁl d 06% ﬁggé‘ (g Ip_ﬁba’cqﬁg 5 Igg QgNeéO3 gﬁ;?) Was @gdqgl tg4he solution

t o6 t i
* rzo&ﬁ%%?%ﬁ%/ uszoo%s%%)ﬂ 894%‘% ‘%’f’i‘q’élx\{% Jvag purified
accoftingrto thy pro@edui6 4f Bxar@é 2o gha3. 6mg1(30 18imd1803 32 %) of the desired

29 118. 5, .62.2, 61, 61.0, 56.7, 53.4,
sulfrél)%ldf The %ﬁ\/[ﬁéﬂ@‘[aomdl&gteg a 1}311’:1;;(3 oglyvq_spegrps ma %106)f anutTl— 1:
mOMH&Cﬁogbj"sl@'%@g&%*%*zﬁ?ﬁ 1}1?“%%0 goaé:f}&i U 621 Hz, 1H, major),

Found: N
7. 52 7.43 (m, 4H), 7.36 (s 1H, minor), 7.34 (s, 1H, major), 4.95-4.84 (m, 1H), 4.76-4.72

(m, 1H), 4.53-4.49 (m, 1H), 4.43-4.36 (s, 1H), 4.27-4.21 (dd, J = 13.2, 5.88 Hz, 1H),
4.00-3.88 (m, 2H), 3.67 (m, 3H), 3.37-3.17 (m, 4H), 2.92-2.74 (m, 2H), 2.33-2.24 (m, 1H),
2.16 (s, 3H), 2.05-1.83 (m, 4H); *C NMR (75 MHz, D,0) 5 175.9 (2C), 175.7, 174.5,
172.9,172.9, 171.8, 134.7, 131.8, 130.4, 130.2, 129.7, 118.6, 118.5, 62.2, 61.4, 57.9, 56.7,
53.4,51.7, 50.0, 37.5, 31.1, 27.4, 25.6, 22.7; MS m/z (C30HuNeOoS+H)" 704.
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(peptide content: 61.2% . Exanple 30:

Ac- Pro- Hi s- Ser - HOCys( SO2Ph) - Asn- NH2 Thi s conpound was
w@e@pased accordi ng to the procedure of Exanpl BCR8S2003/038175

starting from 10ng(14.5 nole) of the sulfide

precursor, giving 3.3 ng (4.58 nole, 31.6% of the

desired sulfone as a fine white powder. The NMR data

i ndi cat ed Exainplad2: Ad-ProvllisfecHoSviGOBN)RASIRNID, Of
abo 6:1 : 1H.N 300 M1z, D20) S 8.71 (d, J = 1.41
Hz, T@ e ofithe ?%?,ﬁd% Hogle) ys @sac)alvw&l,n 2L %ﬁa@mr)it,rﬂe/water (3:5).

AdjeflnGudl Sél[{gcs)l? tha o i Pad %}pe'g gha s e s Shred for 24
hours 87rodmB2mipefaturd HThe feaéBorfmbBiwak *dbnoéhhﬁ%djcr% @% lglgl‘ﬂ and purified

= 8.85, 5.10 Hz, 1&9, 4.48-4.44 (m 1H),
acqogrding tp the gropgdurs of ExppapleHp 2iB: DB (818 5mole, 55)0%)h88e desired

sulfpide’ oo s inbicdhed st o oo Tnefied g Fiig hpbeurgy1

NME @3000VFz] ,695 8&9718s, HiEL, riihdr), 826(9@n,21}53na('9xg; 7.55-76183)& 5H), 7.36
5.49 Hz, 1H), 2.80-2.72 é@dd, 3= 15 6, 8.28 H, TH.

(bsp 1Hqminop)s; 7 3 (bs AL, nmmjamg, 4 86-48R(m, PH), 34 74-4.68 (gl HYLH4)61-4.46 (m,

2056438 I, 3052 435 M, 665 15 6 P8 e 3 339531 e, /-
15.33%.6], I;Imui)ss.zn?lm(mm gfléﬂmsgn,om%@g-mgﬁm, ﬁg)-,lé.%6 (s, 3H),
215785 (B SER: “ERMR (BN, B Ao s 14 758.9, 3328 (30),

| : i
STRATOUS 1947, 1 LAy A 2. B NSV (RN b A58 X% 8838 53.0, 52.6,
51.6§ 49%5B137 e 319, RHB, 2.4, 22060\ /7 (26 aNgOSBAFDL70af M | | i

Qwater. 2.5 ng of NaBO3*4H20 was added to the
solution at roomtenperature and it was stirred over

ni ght . The I eact | BRaBpIEI: AUMISEHHNRA, 25 accor di ng

to the procedure of anpl e 0 give 3.6 ng (5.11

ol Ehis ggmpound wps prigpareéFomedic-PHISICROREHE 50 Titgs 0NBR nttaok and
benlg Y SR Rt 3B blroD BT BaE S B rpefod Shapiedg and s,
excél, DMIFROAs) repBediBb ﬁoetohiﬁleﬁar%]thé'gecpﬂ(h'le%@&%t)of en oif}_lchloride and

7.52-7.43 (m 4H), 7.36 (s, 1H mnor), 7. 34 Fs,
NMwsig addedgdten g irgtrhoun. Hy ields 186 mg 131. 7% 'HLMMR (300 MHz, D,0)

511558 4 401350 o S T0H0R g o B a7
AHBI8Y (B, 3PH,34.5 (dYV <48 B Hz27 93:@ HEA 141 4.2m, 3133222847 28 (s, 5,
THNS6 (o) 7.6 iy @t 770, J 375 Tz, 1%%4%‘,9 (i';grz 7?}%%@ 2.2%2-8.64
N R i

5483561, 6272, 62.026.953, 128:37(20)\,/52915,21%.332275'%1(%@4?9,51%26& 1899, 1722,
62 WD 2004/ 047771 PCT/ US2003/ 03817 anpl e 32: .
1720 118%-8- Hi%s3, 3P S1id 56 OBh ) 9AS nESINES 1z @4+1)" ¢alhasl 702, obsd 702.

AndUYEAL 45 &4 : | hMoatae Wntent:

AR o%ﬁté?ﬁ?ﬁﬂ%’é’%’( A g’o&r?cp ll\ffelg.%rtpep%e content: 71.8%).
Example 34: Ac-PHSC((phenylthio)acety)N-NH,

This compound was prepared from Ac-PHSCN-NH, (25 mg, 0.042 mmol) and

(phenylthio)acetyl chloride (12.0 puL, 0.084 mmol) according to the procedure of Examples
2 and 5. Yield: 16.1 mg (51.2%). 'H NMR (300 MHz, D,0) & 1.93 (m, 4H), 2.15 (s, 3H),
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Aqueous Nal &4 solution ( 6.2 ng/100p.L ) was added and
the m xture was stirred for 24 5 hours at room

W egopesATUr e. The reaction m xture was concentPEL/Es2009038175
ca. 1 nL and purlfled according to the procedure of

2 jgg)é(g{rﬁgg sul 6X| 2%%@%,&@4%3565 Eng’i %ﬁ’ é%%@rﬂwg@ @ (s, 2H),

4495 (nt, W) s 6 (mslH)j 4a70r(m i100) 0 28t (nd glgl) (8 AHo. OWR 1@;301;9(; NMR
maj 0

2 1H, H,
(7%’52 B &s 5 @ﬁ)g 27753?51 0 (33182”3%}% A9 LS., 5176 33.4( %7, 57.0, 61.5,

624149 1%)3 1. %82@_0%0%“1336&63%@ {ff‘fl‘]ﬁ?%g%gl@zg@ 1728, 173.4,

172.B|)(2CB.163.4(199.]]; BSOS %/H+EN eal&iﬁ&@béﬂlﬂ@d’ J =
15.33, 5.61 Hz, 4H), 3.24-3.13 (m 3H), 2.91-2.71 (m
2H), 2.33-2.24 (in, 2H), 2.16 (s, 3H), 2.13-1.83 (m

5 13C NVR (75 174. 4,
) 8(.(2C) EimOsalrite Auobeniy, o (20,
Lttt et 430 .35
chl@g)f%ﬂna%s&lﬁ L, ?@gé%%wgrqq}gﬁochedygz @&émpﬁées%and 8. Yield:
f
+28e BTN O gt BROERT SRR PR &y 6 ik e o

1H).2.8 (m, 200)0F 3148058 (m, am.)pf 8B 0@, 21), 3 ﬁs&?t d4 a1 (m, 1H), 4.51 (m,
exce Wwas re ace
G SR & 00 LHE ToResnd Gl ot G, HebmzdyD: 1C NMR (75

MIAIT0) @%1@9%%0%@'%%1@‘3%4%0@’ ;W@e %ggz;’%s L0, 61.0, 689,
1172,819D, 8924 1A1.24HB3.521 489,151 . 5;%&0’1 62, 1271. dsrrm 2 H)74 £1885; ES

3.49-3.72 (m 4
ME‘?’HS* (m}{% Ce‘cl?g 6(83:013§d§8?—|z J— 5.6 I(-|z 1H)H) 4.51 (En
. 7.27and 7.28 (s, s, | H, 7.56 (t. J= 7.5 Hz,

2H) 7.72 (t, J= 7.5 Hz, 1H), 7.99 (d, J= 7.5 Hz, 2H),

8.61-8.64 (m 1IM3amil8G6NVREITSCHiZN-NID) 6 22 5
49.8, 514

25' ghis éém%bur%cl)wgd prglgérgd fr%%éggPHﬁé%\T A0 mgg@ 1@7 mmol) and
’ 17
p1v§-1391. %}&%%(4% b%fL?g) 36311%%??1) _?égb%g]%gé& ffoceahis z@"ﬁﬂﬁf‘iﬁ% and 5.
Yiebdhl66d 19257.9%3.d 'H OMR (A0EMHAD,0) quzs%oﬂym%@aﬁos b, 4H), 2.16

3 %@3&8@@%&%@%&&%{’ LiA1D) 0BG PR O 2 £.59 (.
AU PADEL O IR N 50

(s, smiﬁl)) 8@6&721(11191}1)@ (D(NMRQE.’EMHZ; m0)Bambas 2@2321‘9'6 293,
(300 MHz, D20j S

6.

29% 44;‘119]5 581 §%?Qé5 /%7-6§5 M%@mm‘mlzw 1336 1712 171.6,
171FECT/73J§29)Q;3$ Q%H%Z— 23 o

CTHY5200 éﬁg MBS még%ggf)“%alc 2, s §82.

(s, 2H), 442(m 2H) 457 (m 1H), 470 (m 1H

7.28-7.41 (m m 1H); 13C NMR (75 MHz,

D20) 6 22.5, Fz’%‘%' g? é—Jg—é{—wM_M_ﬂzC% S an 3, 49.8,

51.%his &stnfoundvab praphrdd fréih-R-PHSCN-NH, (100 mg, 0.167 mmol) and
cyclohexanoyl chloride (45.0 uL, 0.334 mmol) according to method E-B. Yield: 70.7 mg
(59.8%). 'HNMR (300 MHz, D,0) § 1.37 (m, 5H), 1.75-2.04 (m, 9H), 2.16 (s, 3H), 2.31
(m, 1H), 2.66 (m, 1H), 2.84 (m, 2H), 3.25-3.32 (m, 2H), 3.37-3.43 (m, 2H), 3.68 (m, 2H),
3.90 (m, 2H), 4.41 (m, 1H), 4.49 (m, 1H), 4.65 (m, 1H), 7.39 and 7.42 (s, s, 1H), 8.69-8.73
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62.6, 118.7, 128.3, 130.4 (20, 130.5, 130.6 (20,
134.7, 135.7, 171.7, 172.3, 172.8, 173.4, 5 175.2

W@ 20/047076. 4, 199.1; ES M5 mz (MtH)+ cal cd 748CT/0k=d3/038175
748. Exanple 35: Ac-PHSC(AI |l oc) NNNH2 Thi s conpound was

o s M P 1. 20050 Ao 3° o g 4.8 504,

52@; 6z.8058.%, 335, B0anpl @51 2.4nds8, 134.6) 3
Ogﬁr s e as% 1% 6 P‘71 21Q7f14 17!96 F1|)733 174.5,

17% 71307 % ESMS mpz (&@ﬁ)mcalcq 798, @s@ zog rmaz H}Ia,lc &rﬂgol&sﬂwgs N,

3, 4.41 (m 1H),

17% 14%1)‘1 N 1%?4%@913&?;@%m r%_jQ ‘c'(g})oo (m 1H), 7.38 and
7.41 (s, s, 1H), 8.68-8.71 (m 1H): 13C NVR (75 M,
D20) 8 21.4, 24.3, 26.1, 29.8, 31.6, 36.3, 48.7, 50.3,

52.1, 53.2, 55 Exangyegds: @sﬂﬂi@s&m@@lﬂﬂgllg 2,

122 g 380l LS B g BB mon
nicotigey] @B]ZdegiTmlgeO 3A§4 gﬁgéﬁ%dﬁng{%&ih&h&tﬁghg ;&&n&ﬁgﬁﬁ ntnd 5.

rom
v RN Er e AT VR 300 Mibe D INB S b9 2 con Al (s,
0 0B 20 AT 0 804 g, O .01
Hz;LJ843-HZ O31)( B9 4H) 2HR 418 (f15 1}13)4; 48 &nZBHI, rzn74:l(h® mgbﬁ% and 7.39 (s,
8@3?’2@ J 24{?1 (ﬁ%)ﬁ@mng ]9_,1)% G gb{),(s},gﬂ mzémgg (®HD; °C NMR

(751MHZ Ezdgsgffp?é&'&n 26%, %@ o (M1 '\&4 zgssé”m%”%éofz’-% %‘56 013,612,
11723, 127.26287, 3.6, 1329) 340 9, 291;_197 ﬁg%noﬁsﬁé 741137187 198.44174.5,
178583 A7 155:% B 81sypa @iy salsd 705 0lsd 753450l Gat B,
C292-EQ\11§0935$J '\15 W FOIQIMII-M T3 ggll\gﬂlﬁldg%ﬁﬂteﬁtbgg 0%2 Exarrpl e

Ac- PH§C( cycl ohexanoyl) I'S corrpound was
prepared from Ac- PHSCN- NH2 (100 ng, 0.167 mmol) and
. : 3

cycl ohexan@él %i}i%[l de e accordi ng

to net hod arponyDNtNHp R (300

Nll:DEThl@E@ﬂlpﬁurh wds ﬁlﬁi)aréd'?r?mlAg EDH%CQ@N\I—TE\ ( 1@(5")1}'55 8.18® ndnSol) and
-ﬂsomfsmscaslzor{yﬂnchlgmme (3. ®BIL.. 33 fumolPadcordingi® therpro2edure of

Exifpyies & B Skned: S5 18 a4 ey i Nvisioe0 Mt Do 132,04 m,
7 0
AHR QQW(Q%E i 28 (Mﬁ?%ﬁﬁ%%@%} %2193(«%13 %ISD %H)l %&2%3@53 68 (m,
3H)4§ % (m5@ 4 39,@1,21}1)52 54 (5 3H3, 7.56(5 =@ Hz, B1), 132 and 7.33 (s, s,
2 . 1.2 1y 17180 173
ot 29,0, 153, 695t Za ot Higebid S d Bodian: savr
MH?zQBQOf@ al 3, b2 ¢ pr29@399|%5§@@9§8 6.50.2,58.0833 3P40 Neo.o,
{J Eftl de content: 49 .
179 1284 287, 133.1, 133.4, 1350 1401 171.0, 171.5, 171.7, 173.1, 174.4, 174.5
(2C), 185.9; BS MS m/z (M+H)" calcd 708, obsd 708. Anal. Calc for CygHNeOsS,: N,

17.81. Found: N, 13.66 (peptide content: 76.6%).

Example 40: Ac-PHSC(ally)N-NH,
This compound was prepared from Ac-PHSCN-NH, (25 mg, 0.042 mmol) and allyl

bromide (3.6 pL, 0.042 mmol) according to the procedure of Examples 2 and 6, except that

the product was prep purified two times. Yield: 11.9 mg (44.5%). '"H NMR (300 MHz,
65
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Exanpl e 38: Ac- PHSC(ni coti noyl)N-NH2 Thi s conpound was
prepared from Ac- PHSCN- NH2 (100 ng, 0.167 nmmol) and

woe@enitioyl chloride (59 ng, 0.334 mmol) accorBiﬂ':Trgszoos/038175
the method of Exanples 2 and 5. VYield: 49.5

D 950 40V 2, LD o 00 B 5 o,

2Hom 9(1&)1, 213) 3339((&1 11:1131)4 54?(@41}()014 ssrd}n, 1%1) 7532c(@fﬂ 2H])—5 i (m 1H),
7. 3f+4)nd o mHm&)% 877@@,81&9 dswws MHZ;LH)O/MGQD) £2.5,25.4,

274 30or% 3,13, 37 A BB g5 B Sl 1SR 1 1207,

13&6 034 29.79.6 @0), 117236 1.8 4848, 199.551752. ES MK B, (1\45}5%)6 calcd638,
61.2,  117.3, 127.9, 128.7, 133.6, 135.0,

obsms 87 Angly € adc for ZasHaNOES: W, 1977, Hounty ¥, 44.5 (papt®e coment: 73.3%).
174.6, 174.7, 188.9; ES Ms mz (MtH) +, cal cd 703, obsd
703. Anal. Calc for C29H38NIOMOS: N, 19.93. Found: N,
13 95 (pepti dexampleddi Ac-FHIOOImeths2ydoh&nc}N-NH,

C(t hi onhene- 2-car,honyl ) N-NH2 Thi. s conpoun
pr egg}ssec&nmo&m #as piagesed (208 -2 6P mgnd 9833}11@101) and

2- tg'gmgetgkpng d gﬂ:ﬁ%@f@@ gy 0,683 91 (ﬂ?é@%ﬁdﬁ%{d t&lggg’ogégtwg%“ixamples 2

accor edure O

and(ﬁ elydeldszz @mg4(t 3%)1%1 NMR (BWMB@OJZWQI@ 1. @22@)03% 4H% 2.14 (s,
3H@ o) 252@51 11@ Ty g,%(n(i ,ﬁH)giL{;w e 3@2 166 (@éﬂ) 3.995(by m, 210, 4.38 (m,
IH?'Z'I) 523@21%})( %1%%1%‘74321 5?)“% gg‘é?crf’i 3(9'&, 1@1} 876%4 d8.69 (s, s,

1Hpd; C IR, (55 NItz Ibd)O) §0298 2(5dg 292, 81.0, 3223 338/ 64 400918 85164, 53.3,
NVR (75 25 MHz, D20) 8 21.3, 24.2,

54-%6561,6: 5290,761@292@ 76, 1843287, 5.6, 1789 60).5328, 18645175.6,
1788 s ks AR iyt ol e sl Ay ciiogtis

19.220qunii8H, 93 SEGdvBde cattent( Moy cal cd 708, obsd 708.
Anal . Calc for C28H37NOMOS2: N, 17.81. Found: N,
13.66 (peptide content: 76.6% . 30 Exanpl e 40:

Ac- PHSC(al | yl') N- B2 &g@mgﬁﬁamared from
Ac- PHSCN- NH2 (25 1 mI{)]ém o br oni de

(3. BTflm C@np‘zmlélrmasl prepacalofrotin - PHSCthHz @2 gy ©.062 mmol) and
2
SR oS e 80 oSl V5 i o

Exérﬁg% g’é'éczl 7(65n(' 1&? Hffpgﬁ{gg(éTZIZ/]) 3%@%%%@?3)%2%4@ 03 (m,

4H3 255 @, 3;16)4 (2ra47 (4&4)11{1)& 86 (s, mg) 2H)- i .88. (ﬂgzggm mt)n% ¥1)39.24-3.36
(mé%ﬁzk]’(n&;z‘?n 3(§i gg'?;}pdﬁ:ﬁm( ré%) 4224 Qp.,le)ggglé_aggD?@%(ﬁ]s 1H),

2
54y GRS Mt PR 6.22 30 2904, 07 2% 37,305,

49.8,15125, 3323,24.01 $8.5461.1182.2 118.291279 7913434 162. 6,1137-’&?(2@727453 175.5,

17%%)+]3§§[}4§ar6/%g§1+§[) 171?(1 844 obsd 544 ]AZI?B.I 7CalcEf%r I\(/EA;H%NgOgSz N,

19.58. Found: N, 14.41 (peptide content: 73.6%).

Example 43: Ac-PHSC(SPh)N-NH?2
This compound was prepared from Ac-PHSCN-NH, (25 mg, 0.042 mmol) and
S-phenyl benzenethiosulfonate (10.5 mg, 0.042 mmol) according to the procedure of
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obsd 638. Anal. Calc for C26H39NOC8S: N, 19.77. Found:

N, 14.5 (peptide content: 73.3% . Exanple 41:
WO\ORBIBC( et hoxyet hane) NNH2 Thi s conpound wasP@I/ERANEBS175

from Ac- PHSCN- NH2 (50 ng, 0.083 mmol) and 10

ExpBlf g B '@a”ﬁe%ﬁ TS sp Ot purpse t ThBR 1 5675 Qi
Dz()% 118@2 Olgﬁ%@sms% 2B53Qh, $H} 28?4 2. 89%%21{) %HM 342 (m,

2.78:
4H(),s3 663 213) 688((m, 2H91)4 393(rde)b4 4ﬂn(m2 Il-l)I) 44733(&1 (mi) 7. 351)7 45 (m,

4Hy, 7%5 és"HHiH)qargs ?%) %£4 88676(§ s(é 1332%@{ (738@3%‘%,@20) §22.5,
25 (5757 Wl .0, %%Qﬁ 38 82295 512§> 5% 3 %Z 125%216102 5223 32, 4313587 4,129.0, 129.6
(2(6)2129 77m075 (21;:931344 6 112927172134176 611766, (1ZEH, 17516, 195.7, 175.8; ES

VA) 7 75.9; ES M5 nlz (MtH) + cal cd
M%@ZZ(%@B%E ke 7RSI8 o for CobHIING0YS, N, 19.22.
Found: N, 13.83 (pept| de content: 72.0% . Exanple 42:
Ac- PHSC( SMe) N- NH2 20 Th| S corrpound vvas prepared from
Db )]

Ac- PHSCN- Riipmplzstdrg

L e Y e KU

cystéie ﬁl%hylthfdsﬁlﬁﬁla(t%rdﬂtﬁ Re%&)h @heln@ﬂs)éii% Iﬁ% .08 ¥nol)

2.15 E‘D Hé 9-2. 86
acceﬁ;}m@ t'he @rqp?dlerﬁ]of Exgmplg; and 73& 1e]€1m37 g (6.6%)-( . NMR (300

. P Ty g  (its031 (B 05 o

2H%;I$3F91( (zgsmsim 3%@:) 1H), 212485(m 2131);4 23@841%%1 B, (m?>J1H), 7 35 ;_md 7.38
(s, $11¢1)48.69 204 B,691(3.45, 6H); 1%%1’7521\/@{:( y25,9)) 612‘245 35 412%1531 0,374,

)z, I
RS Ao R Roee S SR O25: B84 Badial 46 171.7.1726
1728, 2.9, peps ors. sarmsent 75 33E8 WIS #39 (NEXAYPELcHBL7, obsd 717. Anal.
Ac- PHSC( SPh) N- NH2 Thi s cw_g)ound was prepared from
Ca]&éﬂ’%%@hh 10823N:nkg -S40 Foy ﬁhéll)B%n@tldsspﬂéﬂWO 9%).
benzenet hi osulfonate (10.5 ng, 0.042 mmol) according
to the procedure of 66 WD 2004/ 047771
PCT / US2003/ 0381 7Exdmpleptse A c2PHSHoC(BMNsNE, 9. 9 ny

1 8§ﬂ% cegl%g]?ﬁ)n? ljl_/rpﬁepr% ar%gl ﬁggmrg&ﬁHA’élzl\l/)R S(E)q%]\l 1\5}% (50 mg)O (()382 mmol)

andzbezlﬁo% c%ﬁ)rfdy(lgt%cg ? 184 n’él)néig 2&?{&?%"{& b_@rc@c%dlgf? (f %i‘}ﬂmples 2 and

5. ereld 9 83hg (1645%9 l’dH mm(m mlz( szol&m 837. @@(Iﬁsm)l )14 and 2.15
864and867%7 275|\/Hz 20)
(s 524D, 236 4m, 3H1), 27173, 8§imoiH1373 141 3.3b (1, 44b 3@4@2@) 3.93 (m, 2H),

STy g 151725 @B Sy i
8.618%6%(, 1HY2.BEMR 77. MHZJ.]D5O)36 2135277 Zo(D(X), B82, 27.3, 31.1, 31.6,
31.8,37.6 (2C), 50.0 (2C), 51.5, 51.6, 53.4, 54.1, 54.5, 56.8, 57.0, 61.4 (2C), 62.3, 62.4,
118.4,128.3,129.7,129.8, 130.2, 134.7, 135.6 (2C), 137.6 (2C),172.8, 172.9, 173.0, 173.1,
174.0,174.2,174.5,174.55, 175.6, 175.7, 175.9, 176.0, 176.2; ES MS m/z (M+H)" calcd
716, obsd 716. Anal. Calc for C31HsNyOoS: N, 17.61. Found: N, 11.81 (peptide content:
67.1%).
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M5 mz (M+H)+ cal cd 708, obsd 708. Exanple 44:

Ac- PHSC( SCH2- (R) - CH(N 12) CO2H) N-NH2 10 Thi s conpound
woem4psEpar ed from Ac- PHSCN-NH2 (50 ng, 0. 083 pamiy20a5088175

cystei ne nmet hylthiosul fonate (Toronto Research

Chem cals) (16.6 ng, 0.083 nmol) according to the

procedure of Exanples 2 and 7. Yield: 37.2 rrg (62. 69 .

1H NVR (300 NWEX:EBQ])&:& ASPHEHBE (BN 2.14 (s,

225(m 1H), 2.78- T?‘(d—gfra& 2H)
T prempaynd wasprepasgd fomyprudg AgeP $ﬁo¢N1JJ§ISIz @92 16)(50 mg,
?%m@"%éﬂ? Vuiob uprfa O o B33 o Yepipting Y sedproCedure of

Ex&%pl%s 2%Kd & ﬁéldolz %1%(22 288, ﬂle'ilgflEgr@O?%ﬁzf 15@55 1.88Oom),

L. 813721097(m,141-2) B, 15 (S,'BH)Sz 102&191H[Y42 B-195 (15, 4H)5331](7r528£) ESL (m,

o 0 A S T 0 L Bl 05,

DZQEBQQW 25 @02§§/§ 272202E>7&§'Pbe314§ 31AC 3?%%@?@%%0%%2 51.47,

i s conpound prepared from crude’ Ac-'PHS
53.8584. 6@42}5(6&256(18061)3 @b, 1681260Y18.4 12617 td.6,192(7,1172.9, 173.9,

17 A TS P TN Bt GBS B Rl o Hsjed 696,
obsdl do68Anal. 0Q1c(f6t céglfi)45N92)9é4NaD@|1;2 F%%nd (1\3 13577 (é)@tid@co%@nt 76.0%).
(m 2H), 2.77-2.88 (m 2H), 3.14-3.31 (m

(m 2H), 3.93 (m 2H) 25 4.38 (m 1H), 4.53 (m 2H)

7. 31 7. 35E§ 17, Ao PRisk 7.72 iLm

(m BPIETE

22 $h1s:bam¥>om&ﬁw2s przfg‘ared ZanQcm&JABTP}NIdCNN{ﬁ(SAIﬁ 553(50 mg,
50.0 (2C), 51.5, 51.6, 53.4, 54.1, 54,

0. 0§% HHHO% ?nfb2 -tigophenecatdyonyd ghlgride o1 745 nL10. 86&|mrrm3ac@ordmg to the

ol 301, 13 s RS 430 i

& 1844 65 (m1415), 6.15L4A8 2716 %7:5 39? ﬂﬁz@o (&17§H?'2 ﬁﬁzl’gﬁ(ﬁi ZH), 3.20
(MtH) + cal cd 30 716, or

(S Dd HRETO 3H).N3. 931 (.2, G, 1H) 417.L9 @L 2(H)92>t27cﬁm 1H), 7.34-7.37

(mexﬁ@n,g o e 9171;(]7@1@?;1330;&%@%% L B&ﬁpﬁ’iﬁ&%msﬁ?&wwm 5

22. 9r235pm2esdz bvqnmauzll%ﬁﬂ P%*SO@M'\WS (£AdHs1 351 4585, §f953 9,542,

) and |van chloride (20.0 L, 0.163 mmol

4. ac-'?'ﬁaé oﬁ6rﬂ; 613, phé, @r%&éleﬁ; lé88f 12%7, H)28ﬁpﬂé~°87,213z4rﬁj 185.6, 141.8,

1720 eﬂ%ﬂy %321582%244857%% 17;%_8“' 1'5'%/'3127?% 1% 1’?%8 71 198.0, 187.9;

ESMB m/i(M%H;z* &ffcd T2, 8b8d, 723. Ahal, Malcbl CpoBL: 84 o8 N21|7|)46 Found:
Fo(m 2H. 4.40-4.52 (m 3H), 7.66m (m 1H),
?%5 iﬁs‘rpld%@tﬂmﬁfr"é)wz D20) 6 22.6, 25.5, 25 55
27.2, 27.7, 31.0, 31.6, 31.7, 37.4, 37.5 47.5, 49.09,
51.42, 51.47, 53.3, 54.0, 54.2, 56.6, 56.8, 61.3,
62. 25, 62. 2Exafile 43: AQYHSH dCHEndhodyEehahe)N-NIP,

73Tl%’s compound was prepared from crude Ac-PHSHoCN-NH; (100 mg, 0.163

mmol) and 2-bromoethyl methylether (15.5 pL, 0.163 mmol) according to the procedure of
Examples 2 and 6. Yield: 53.3 mg (48.8%). "H NMR (300 MHz, D,0) 6 1.83-2.29 (m, 7H),
2.14 (s, 3H), 2.71-2.88 (m, 6H), 3.23-3.39 (m, 2H), 3.39 (s, 3H), 3.65 (m, 4H), 3.88 (m,
2H), 4.39 (m, 1H), 4.49 (m, 1H), 7.33-7.37(m, 1H), 8.64-8.69 (m, 1H); *C NMR (75 MHz,
D;0) 6 22.5,25.4,27.2, 28.5, 31.0, 31.6, 37.4, 37.5, 49.9, 51.4, 53.3, 53.4, 56.7, 58.9, 61.3,
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10 174.2,174.4,175.5,175. 6, 175. 85,175. 89, 176. 1, 212. §;

ES M5 mlz (MtH) +cal cd 696, obsd 696. Anal. Cale for
W@E@2OHAENI09S: N, 18.12. Found: N, 13.77 (peptiPET/US2003/038175

content: 76.0% . Exanple 47:

ol PSP ORRTREIA PR D T8 SRR 195 o

1735, 0753@217mpl175 8nd 781t m17@9h@sqqsrnb9(wﬁq*hbaq&d@|m %Zd é7o Anal.
accor di ng to the procedure of Exanple

L, mol )

Cajc @ﬁ @21%{431%@9%1\1 18.82 Feyndad, Bhed (pﬁpnmn(fegmoﬂmﬁ») 020)
6 1.84-2.01 (m 4H), 2.15 and 2.16 (s, s, 3H),
2.12-2.30 (m 3H), 2.78-2.89 (m 2H), 3.20 (m 3H),

3 66 (m 2H) 3. I_Dﬁﬁalglﬁle;&;)%c;ﬂHSﬁ Hﬁ 79 (mH)
? h(Srﬁorrmq)md @aeiaresar@é fromp cryds - Ac1 HW(NEz @&H 15) (76.2 mg,

o ARG s Gy 8 g 20 Byl B g o

EX%pI%S 2 and 63exdept at thérdcti®dmextufedvds cobddn a®feeSvater bath prior to
118. 129.7, 129.7, 133.7, 134.5, 135.6, 141.8,
addition 9f theBnBr, Yield: 29.4 me(384%)1 78, NMR13F80 §/Hz, %D, 5 1.84-2.07 (m,

st R 0 3 ALy > 2155y, 5 M,

3. m%&m@msz 38M.48(fn,443]), Ecmr(ﬂ; 1H),7.38744 (flp6HY, i 4-8.66 (m, 1H);
; content: 77. 6% 25 Exanp
X9 2. ﬁa%%i‘r;\@m.@ﬁ%@@dﬂn@)@drﬁd 30ds, 36.36,37.4, 37.5,

B S8 0L S O A RGN (9067 18980, 200

130000, 1)30a189m416 m@9t6911711e DTZJ&QGQIQ@lMl 1E>4mi7¢a (Zcpndsﬁ 175.6,
178%8 n%\ﬂ&y"ﬁﬁ 1H NMR (300 @)a

584 )215@1(,% /7 +§1)1gp1<(<g7023p|psd @27@1121 Ie(fey CoiFizNsOsS:

o7 3. 65 4 3.88

?Zn%%’#ﬁ‘% fin}?gg( epﬁ‘ﬁfg"‘ﬁé&f{%) (7m33 ?)37(m

1H), 8.64-8.69 (m 1H): 13C vaR(75|sz D20) 6 22.5,

25.4, 27.2, 28.5 31.0, 3 7.4, 37.5..49.9, 51.4,

53.3. 53.4, 56 FxaBpleS0: mm&ﬁ&wn

PCTITHRZS oQ&f@vZ@px@ﬁaI%d ﬁQ@n Sudd AcPHIHECH: Nﬁgg_iOGm% 0. 081 mmol)

129.7, 134.6, 172.7, 172.8, 172.9, 173.0, 174.2
and 3@)gthyl lﬂﬁh@,ethiﬂﬁlfénat& &4 8L, 01081 &xmnol) Zﬁ;oidlng 7c6th2. prcE:Sdure of

Ex%%ﬁ’a%m%%ﬂﬁ%g Bt 3 NV, (08 N1 e 184-2.33 (m,
THEIS 3117 B, a1, BABIRYS (A AE 06 B Ul S 7 ] 2145, 3.1

(m A4 BO)(n(, 1131),24 4@4 ssqmzm),gmm ymam)h BEAZY39 gno]rﬁ)de 66-8.70 (m,
to t
S B e B 5 L0 B I o1

49 gggﬂr gsl \;:1217393 %,3%41‘@397 égfﬁ %Fﬁ . ’@&1 (33@%'1%@ 1%50{( hg9 6, 134.6,
1727 8W2R, 0720 731Q) 15491 124 451755, 13505, 175.99 105088 1196,2; ES MS m/z

TR RN MR GNNEY  R

(peptiddcohtdh: 19%%pH) . 8.64-8.66 (m 1H);

Example 51: Ac-PHSHoC(SPh)N-NH,
This compound was prepared from crude Ac-PHSHoCN-NH; (SAH-15) (50 mg,
0.081 mmol) and S-phenyl benzenethiosulfonate (20.5 mg, 0.081 mmol) according to the

procedure of Examples 2 and 7. Yield: 20.8 mg (35.6%). '"H NMR (300 MHz, D,0)
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13C NMVR (75 Mz, D20) 8 22.6, 25.4, 27.2, 27.9 (20,
31.0, 31.3, 36.33, 36.36, 37.4, 37.5, 49.8, 51.3,

WG2004/04531 3 (2C), 54.0, 54.3, 56.6, 56.7, 61.3PCBRSDN3/038175
62.3, 118.4, 128.4, 129.6 (2C), 130.00, 130. 08,

5 11%?%1 {%59151‘? 2, MG ZH)Igf%?%%FZ@) 39553, %5 B3T3 65, 31, 3.85

bH) 43Rk 69 (A02H), gtszd | 13
o i g 5 L U

Nl‘éi%e(ﬁéﬂ\@iz@zm@ BHERE S, 2KB) NJ M 1B, aﬁyapamnmmw 8,51.3,51.4,

L N A N

13OB'ID|D3486DQQ7¢|DEQ7$Q7Q 2 f l4es
R T SR 2276( @20107@@"1%9 174EL><61'7E4§)17?4@41<¥7§5 175.6,

17178142528%375.818 178H) , ES M$mas(M-8H)", cale d4180( shsd3H, Anal. Calc for

C1 BN s f out o Tod el sSillay Fodlell) %) 75
(m 1H), 7.35-7.39 (m 1H), 8.66-8.70 (m 1H); 13C
VR (75 M, D20) 6 22.6, 23.3, 255 27.2 310,

31 1. 33.9, Example 537 EmocsS-benzylq -eysteine sulfore- OB 47,

Lbe%%%l“LAr ;Sieélg %H’é)ilg ﬁTgrgn%%ejégcg %ﬁnﬁ%caigsg §g8§ 4.11 mmol) was

dlsia;med)],n lligdlo:k,and.(Bm Ahl) 2dd1 G%II\I%BJ% E§4 BHik;L gﬁélsléﬂl’ibplﬁ ai 0 this solution
wa, $%e%Tde &gﬁgﬁ;wg& 13 %@cs:qlged mo%agpsL N4~ d_:égfxa@g,a via addition

furlhBE PHid@a R Sitfure %as 8 Wick
Ac- PHSHOC( SPh) N- N Thi s c‘évnh%%ﬁ \Awg‘sf%f)r%c]ehp%f}sélgﬂ?%’“v HClwas

added yaé] AH RSN WHEhE Sids x@)e Qcﬁﬁiltuegp,ble 8o 6811 mmité vwapddded and
zenet hi osul f

O 081
the% c}g 285 %I 1e gs ?lgentlﬁ & e%arrgtgga ’l(hég 1c21a¥ﬁrdwgsﬁ(?ecanted from the

botiire pekcipd@ted TH dr i &%rere %bhd@M%at@@ Qﬁdé}/‘f@duc% B}esgge Y solid of
2004/ 047771 PCT/ US2003/038175 6 1.83-

reasonghle ity jy NIMRG §arzise in {hesulamegiyens cauina3si szq MHz,
s34y Ay, 28580 2153 Rl g0 R e 145
1Hj, H)23 43@(ml\m) @755) (NHBH)D?@@ g? J228. 67 }1%5.75 16237 H% 4190+ g%g (brs,

5H25:7 @ (dsé —ﬂ 39562 62H)5% 89 (d,e;lr 3, 35624 ZBI) ES Ms m/z 1_18[+B{a) calcd 488,
Ob%lzz%f;? 129.33, 129.39, 129.6, 130.6, 5 130.61, 134.6,
37.7, 137.8, 172.7 (20, 172.8, 173.9, 174.1, 174.42,
174.44, 175.5, 175.6, 175.7, 175.85, 175.88, 176.1;
ES M5 n12 (MtH).+ cal cd 720, obsd 720. Anal. Cale for
C30H4I NoO8S2: NExamplg §3: &Mﬁwﬁptme

conyft, j .

ol ¥ ol das SRR RoRCioi iRl & RFA Fridkirght Rink,
accReh@todhe ﬁmaﬂmabﬁEx;{rﬂples 2 an(ﬂ9,3|e]xc8p”mhét R8s plﬁf%ﬁﬁﬁ&@@&/me

]I Aéggzoxane g . and 10% Na2C33 (4.3

me 3( Bn)iQH Wt}%rwas coupled directly to the Asn. Yield: 22.9 mg
(25.2%). "H NMR (300 MHz, D,0) 6 1.83-2.01 (m, 3H), 2.15 (s, 1H), 2.27 (m, 1H),
2.79-2.90 (m, 2H), 3.19-3.37 (m, 2H), 3.63-3.75 (m, 3H), 3.89-3.96 (m, 3H), 4.39 (m, 1H),
4.52 (m, 1H), 4.66 (s, 2H), 5.10 (m, 1H), 7.34 and 7.37 (s, s, 1H), 7.51 (br s, 5H), 8.62-8.66
(m, 1H); CNMR (75 MHz, D,0) § 22.7, 25.5, 27.3, 31.1, 37.4, 49.3, 50.0, 51.8, 52.7,
53.3,56.7,60.9, 61.4,62.2, 118.5, 127.5, 129.7, 130.4, 130.7, 132.5, 134.7, 170.9, 172.7,
172.8,173.0, 174.5, 175.7, 175.9; ES MS m/z (M+H)+ calcd 721, obsd 721. Anal. Calc for

C30Ha1N9O10S: N, 19.17. Found: N, 12.70 (peptide content: 66.3%).
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was added Fnoc-OSu (1.3 g, 3.90 mmmol ) dissolved in 5.0

m. 1, 4-di oxane, via addition funnel. The reaction
woroossE7IVMas a thick white slurry. After 3 h oPCT/US2003/038175

stirring, 1 NHCl was added until pH was about 3.0.

The solids were not filterable, so ethyl acetate was

added and 15 the | ayers were shaken in a separatory

funnel . The top, oEganpe s4anePHSH.dBCRALed fromthe
bot t om pr eci p| tate. The organics were concentrated

und iy eanprosgd pras peepeeedt oo 2408 (O 3ohmol/ghEmeatisa(irt)-Rink,

Rl R 5 1L 0. BARSSAES B 10For b

matsid. Bﬁlobleo(J(h& ~OBL (@el(ndlﬂqpei}'was &)dﬂlad td ?thélAs15 THe peg;tlde was
1 23-4. 33 f( S} HL a&
0 ofﬁ-l 1@11gtu|r.§o pgqys sqpag@e@ by 0d mpy p}}alytyc &P(I& Ij is assumed

tha} ’\ﬁﬁg@ip glg{grg §%§@ngt‘f‘% 152%151?%5 E@%’cmﬁf@prgajgéaﬂ@srgséd in the analog

syiithedeHIZY 15 BOABRYHY NlalR:d'HiiZsotrsdlﬁﬂ)@und was prepared from
200 ng (0.63 mmol /g) Fnoc-Asn(trt)-Rink, 25 according

to the procedure of Exanples 2 and 9, except that it

PRImpIESs: WePﬁB%x&é’HrﬁSnylaﬁrfﬁ’&zl-?lﬁﬁgﬁﬁﬁ%mu'}g%ZC agig a}lyl ester
(SAH13) was couple irTe y

mg A Reinddpttomilaskmag gmgm;th Bizees and BBSPh 0A1.§ mg, 0.465 mmol)

an% ifyi\gFgl gi)gv{‘ﬁ‘r ?{(ged %ém {%w%j%?oo 1?1%@21%%\9%’[ g%atﬁ:;;%d
4- &bbm ﬂt&ﬂBﬁ%@%yidﬁ%onﬁar&ﬁo bmyritHkid Alyﬁ&térso(l 0@ g, 05_31®Qnmol)

dlsgolggd o3t ]@MF @gn{d}]yvaq_iigded 13ke NWu{é)mastqygd)to 8 5 G refrigerator

wigh Geafediett e o e sk e

theli3Bidde whsailbted H3th. E7[0A1:7eﬁ)1d9vatér7 Zhé layelsike,sefat el and the organic
174.5, é}75. 7,. 175.9; ES M5 n éM+H)+ calcd 721, ob

layep yas aslied veith watep 0. 1 BNt bne pud ax 5ed GshAGQ, iyl
acetgte kths CRRRTALAS SORT BDEi1: S36; 1%@(87 g‘gh\é\%%%gﬁggﬁ%%s used without

PCT/ U82003/ 038175 Exanpl e 54
furtleamporificktivas THNSBRI(ZED Mﬁmcmcm)gs 1.61 63 9HNE.0Dim, lH) 2.24 (m, 1H),

3 Dot 5o Gl 5 467 e d anpouda 180100 B 5o 2o fize iy 820 (ors

5 3456,y S 00 S UG 03 222

29peaks, 3xgpEr@ted@, 00.0, 127,129 By 13002 130I6c 2B 0.BIPLI2.6,1156155173.0.
assunmed that the two peaks are conformati onal
i soners. The crude material was used in the anal og

%gﬁgﬁzﬁﬁé g;@ﬁ-mofrzﬂ-bzvlﬁMﬂ'cDﬁczﬁ%loﬁglaﬁﬁﬁo)-@-%iQnﬁlglfal}\Q-butvric

2-tert-Butoxycarbonyl am no- 4aaihenyl sul f anyl - butyric

o A R AT RO G e

dls@dlvﬁa—)n Wete( 1a<§iﬂﬂ9 NLTD,L &2 Hiz€0 ‘9@§nﬁ1§’cﬂ fds | hcﬂﬂeﬁrhnﬂ @Srecipitate
wat er bath and 4-brono-2-tert-But o@klcar bonyl am no

meaaﬁlyrfp@nqlchan@qQ% (163 2emg,01450 mmpol) %mlyemmmm)oxane (2.0 mL) was
added to the amino acid. An additional 2.0 mL of water was added to dilute the thick slurry.

After 1 h, an additional 0.1 eq. of FmocOSu (16.2 mg, 0.0481 mmol) in dioxane (0.5 mL)
was added. After 1.5 h, the reaction was diluted with ethyl acetate and washed with 1 N

HCIl and brine. The organic layer was concentrated to a residue and chromatographed (6.0 g
Si02, 10% MeOH/CH,Cl,) to afford a light yellow solid: 164.4 mg (78.8%). The material
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di ssolved in DMF (1 nL) was added. The m xture was

transferred to a 0-5 Crefrigerator 15 where it sat
woe@riight . The next norning (16 h), the sol utPOIUSES3/038175

concentrat ed in vacuo and the residue was diluted with

Wi oo Bt bW%ﬂ‘lﬁ%@ﬁé@Wﬁ?%@E@? GDTSufe i 14 (o

110! 2.88 (ANCH)as] tedwwg 38|H 2¢ el mVASH
}Pem)véd to aff7g(lrbd an oi | 95 7. 3% Thizg( )
conpound was used wi t hout further purification. 1H .

NVR (300 M-z, CDEk3)npSe 57:54c-PHSHIQ(PhINOVH{ m 1H)

+ 2 by 72 o eprt g AR link @15 i, G5 prove),

ac§ord1n§ 1) }C):ro%ﬁ/%ﬁe %)FE@%&Q)E%@ 9f \Wheré 'tﬁe co?n n& oﬁixgxﬂble 55 was

coBﬁed?to A sylew 29,4 mgaz3337%1271 ISMK@@OMHiHDQQ) 6 ]].88)—2632 (m, 6H),

2 G P 7E00 G0y oSG S BoRgE nngh 2D gAiDF 4A6 .
H?' 4. kw(mrm) 427 @g '1@1)”1‘93 IIEAlﬁ)abtwOf 43 (m 6H) 8.64-8,67 (m, 1H); Bc

4-phenyl sul fanyl’-butyric acid
vafﬁcdr/; Midz, D)2 6,654, A TRaB @2, 3110, (Bltﬂ,)37 4M28£181 4 15324 53.9, 56.6,

6118559, 010 355, P09, AL 58! LAAE IS A0, e,
178i60x2518 £8.\3S W%]{Maﬂ) adleleeks 9b§J@gamllap B fir CalLy NoOsS: N,

addi ti onal wat er was added to dilute

18t34i EW@FNEﬂ§7303mepmfd§@onttnﬂn72é%)add|t| onal 0.1 eq. of
FrocOSu (16.2 ng, 0.0481 mmol) in dioxane (0.5 nlL)
was added. After 1.5 h, the reaction was diluted with

ethyl acekiApRiBs: WaSPASHN-S&- é@@,@ ARG AshSH, The
organi c Iayerpvvas concenirate 0 a rgls,l ‘?e‘%_‘z

chr s Q@gmpné avag prapaged 18D Rinkl 9idy & (1250 g, loading of 0.74

bl @078 Sl SGURoa i et ol 0SB Pa Wt e iy fylowing

numbéleoﬂbyluNM%ntsllH tNVR(b3OEL U ?dhﬂ @@@ﬁﬁéﬁﬁ@f aﬁltlﬂo £5a (ZTéqénvalents of

br t,
HBIEU 21%111‘12!46%0?1’15)%251(1 4¢q1113a17nt$2f NMM1§ 9456&&9&}31% 48%0) was

RS LR R RO A S

NNR (B(D@JMEE,J DMS() @@rm%ls 93 (?ndlg 8. wa\u(snle éﬁlhgﬂy . ®1PEN0d (m, 2H),
cou e n. | e
754 20 KR D0 SRS, 1804, 78 A2 AR5 L. B, 1ED, 3.05-

2.9?_(%@ 2%12,] -%{%;385(?@ g}% o%}gpl@] g?‘H}}éwaég p%;§72 Q’ﬂhéﬁ'@n 3H), 1.90-
L2, SEDSU3T (8 SHYL 327 HE S MS)m/zZNBQI)? 6%6(M1a16d:$)1cd for
CashiiNs iR, 20y Bhing] Yirsd S Sotont H36b. b1 4. 53, 4,

53.9, 56.6, 61.3, 62.1, 118.3, 127.9, 129.6, 130.5,
130.59, 134.6, 135.7, 172.7, 172.9, 174.0, 174.4,

175. 6, 175. Bxamplasd: WEMCW_M_MSS
( pegﬂ’t@sg" ShE éeﬁ{:ﬁ(%%&lglg/;a% ility to’ 1nh11151§'F‘(2_13F 2 m léla?ed anglogenes%

in vivo in a Matrigel® Plug Model. Test native or derivatized peptides were added

at a concentration of 1 pM into Matrigel plugs. The results are shown in the table

below.
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15 Exanpl e 58:
Ac- Pro- Hi s-Ser-Cys(R, R-di net hyl )-Asn-NH2 Thi s conpound

wor®4psepared from Rink amide AMresin (0.550 »@I/US2003/038175
| oading of 0.74 mol/g, 0.407 nmol) according to

' sqf—Exanpl @2 —butjusing the fol | ow ng
nwl?(ﬁrrb‘g?““ocr aqui val en/gg?g%f) e doubl ¢ couplings: 2
Pl‘%‘g‘“ varents—of—am HEOEE:‘I:%?’. 2—etut-val ents of HBTU, 2
CH-val-ent-s—ef—HOBt—= —eguvalents of NMM PLG 94

PHSSNR ny, A':0/17§ \A;q:m?ﬂ)fﬁgh"saélpd as a

white, fluffy

solid,

and

as a mxture of two cony

bounds in a ratio of

1584: 16:

1H

NVR ( 3007 MAz,41DWE0- d6) 4

3 8.08-8.96 (m 1H),

6 8.46-8.19 (

m 2H), 84945893 (m 2}

),  7.39-7.34 (m

(IS, ZH), 95.%&&@ H, 4]78-4.25 (m 4H),

(rm—2H), 2.58-2.38 (m

( 1
3 : (M 395833 2593
162H, ovetrtapgpthg w—(—;—ég peak)r—=207-1.97 (m 3H),
1.90- 1. 620(m 3H) 4021 L 3 .32 (s, 3H): ES MB

==

=Y . 25 C25H39N908S: N,

LN
Bz (MeH) +1626 6; ABRP=390 cd for
1420, 15. Found: 14.8473g8ep¥4i®e content, 74% . Exanple

7 59: Effect |of Pepti&@é+@2.4nvasionjln vitro Peptides

1 were tested for thegg2abidaty to |mhi bit FG--2

medi at ed angi ogenesi s I n vivo 1N Matrigel (r) Plug

odel . TSBLat ofer Bk fiShbl B kST RRELSR S SxfAdId

)

30 at a conc ratrom—or— T v nto—t —2The

r es Mits wareinstudyved indtht 1he 10%idvas Lok omcinéa\ELL) cells in Matrigel™,
2004/ 047771 Conpound% i nhi bi ti on dg St dDev). PHSSN20. 8
twapermeysgsidter 3 days the migmery injectedvig g il vsingvigipsittgr 50 pg of

Ok R PRl Eo 00 MR Py B e
anibhedal ez ahdrificed fandeheR NG Bitrehi drEardNere removed and placed in zinc
fixative for 24 hours and 4 mm paraffin-embedded sections prepared. In some experiments,
the animals were sacrificed after fours post-injection. Slides were deparaffinized in xylene,
rehydrated and blocked in 1% BSA for 30 minutes. The slides were then incubated with a
rat monoclo’nal antibody against CD31 (BD Biosciences) at a 1:50 dilution in PBS and an
anti-biotin mouse monpclonal Cy3 conjugated antibody (Sigma) at a 1:500 dilution. In
o;ther experiments, anti-biotin goat polyclonal FITC conjugated antibody (Sigma) was used.
The samples were incubated with a secondary antibody: anti-rat IgG FITC conjugated
antibody (BD Biosciences) at 1:500 dilution in PBS and DAPI (300 nM) for 2 hours.
Ac-PFSCNGGK(biotin)-NH; at 40 uM in PBS was incubated with a 1:500 dilution of an
anti-biotin goat polyclonal FITC conjugated antibody (Sigma) for 30 minutes on ice. The
mixture is added to B16 melanoma cells that had previously been plated on cover slips in a
6-well plate and incubate on ice for four hours. The, cells were fixed and observed under
the microscope, which demonstrated that Ac-PFSCNGGK (biotin)-NH, localized to CD31
positive neo-vessels within the tumor and not with other cells and also showed that
Ac-PFSCNGGK (biotin)-NH; remains associated to tumor endothelium four hours after

injection.
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Mce were inoculated wwth 1 x 106 Lewi s Lung carci nonma

(3LL) cells in Matrigel T', two per nouse. After 5
wa@l2008/0417Me m ce were injected via the tail vei PCTMIBID03/038175

either 50 g of 5 Ac- PFSCNGGEK( bi otin)-NH2 or PFSCN.

Aft ey tao. hpours.to clear .non-bhound peptide,..th .

i e PO by Poted it b R BB ARt of iplsugpping the
pr&egansentidhe Alcesmitlly, anchrideat edbodinmehRGre fd beddonYierk@bs

24 hours_and 4 mn paraffin-enbedded sections

illysirafxe el nqtresiidnii ceanddhe yaRiEoN is mAktods liraited tadhedetails given

i f f - ost-1 i I j I .
neB5 L e A 8 S It Bl s, A
pubHodiSAs &at padéhtartitedtiesein Teancdrpolardwsreferdies. i ncubat ed

with a 10 rat nonocl onal antibody agai nst CD31 (BD

Bi osciences) at a 1:50 dilution in PBS and an
anti-biotin nouse nonocl onal Cy3 conjugated anti body
(Sigma) at a 1:500 dilution. In other experinents,
anti-biotin goat polyclonal FITC conjugated anti body
(Sigm) was used. The sanples were incubated with a
secondary anti body: anti-rat 1gG FI TC conj ugat ed

anti body (BD Bi osciences) at 1:500 dilution in PBS and
DAPI (300 DM for 2 hours. 15 Ac- PFSCNGCEK( bi oti n)- NH2
at 40 Min PBS was incubated with a 1:500 dilution of
an anti-biotin goat polyclonal FITC conjugated

anti body (Sigma) for 30 minutes on ice. The mxture
Is added to B 16 nel anoma cells that had previously
been plated on cover slips in a 6-well plate and

i ncubate on ice for four hours. The, cells were fixed
and observed under the mcroscope, which denonstrated
that Ac- PFSCNGEK(bi otin)-NH2 | ocalized to CD31 20
positive neo-vessels within the tunor and not with

ot her cells and al so showed t hat

Ac- PFSCNGCEK( bi otin)-NH2 remai ns associated to tunor
endot hel i um four hours after injection. 73 WO

2004/ 047771 PCT/ US2003/ 038175 Finally, it should be
noted that there are alternative ways of inplenenting
'the present invention. Accordingly, the present
enbodi nents are to be considered as illustrative and
not restrictive, and the invention is not to be
limted to the details given herein, but nay be

nodi fied within the scope and equival ents of the
appended clainms. Al s publications and patents cited
herein are incorporated by reference. 74 WO

2004/ 047771 PCT/ US2003/ 038175 CLAI M5 What is clai med
is: 51 . Aconpound of structural Formula (1): R

1 AX-BY-C,t N.Y N
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k2 U or a pharmaceutically available salt, solvate,

hydrate or N-oxide thereof wherein: a, b, x, y and z
wae@404071 1; Ais a cyclic amno acid; 10 B i BCHUBA®S3/a38175

amno acid; Cis a small amno acid; Rl is alkyl,

substituted al kyl, acyl, s&féhb@fted acyl ,

al kyl sul fonyl, substituted sul fonyl, aryl al kyl,

substituted arylal kyl, arylsul fonyl, substituted

aryl sul fonyl, heteroal kyl, substituted heteroal kyl,

het eW¥bairiyrleimddoay| , substituted heteroaryl sul fonyl, 15

het eroaryl al kyl , substituted heteroaryl al kyl,

oxycar bonyl . or substituted oxycarbonyl; R~ is alkyl,

- ( OH2) NS(AeMpouriI G st Roisia® ():R5 or - (OWe) . .
S(ONR mis 1, 2, 3 or 4, n and o are_independently
0, 1 or 2; Wis -CH2CONH2 or -CH2@H2 H2; 20 R-is
al kyl , -NR6R7 or 51OR 8; -R5 |-sz al ky ubsi4i t ut ed
al kyl , acyl, subé%f?%te yac??fﬂa yIIN"sopkti tuted aryl,
aryl al kyl, substituted aryl al kylz hetepoal kyl
substituted heteroal kyl, heteroaryl, substituted

or hghemaaeytically hedigbirasait] silwayd, hydiabsdd Nokétd thereof wherein:

hetergarylalﬁé%, oxYparbonyI. or substituted
oxyaPoomAnd Z%e 4QH1R7 are” i ndependent |y hydrogen or
al kyj js A1 3mB® dcdg;al kyl, substituted al kyl, aryl
substitut'ed aryl, arylal kyl, substituted aryl al kyl,

het & al bagic, angubsdiflt ut ed het eroal kyl, heteroaryl,
sub§$itute 1he.terog_ryl, het er oaryl al kyl or
subst FATEY HEP8AGSr vyl al kyl ; with the provisos that:

RS i i @mé/mﬁwmkutwﬁﬁyméﬁ, shbstitted acMOIROBAEAT sabstituted
PCT/ US2003/ 038175 a is 1 unless A |sgﬁro ine, Bis

alkylsfogyn arylatkylssubstitnied aaylalkyl, peylglipnzgl sebstigited arglsalirpyl,
el A UTER i (L ARS8 D,
heiesogpylalkiyheubdiitited hétslobdlilaleyl, € icarbeayi sisubgitte®3xyGirbonyl;
) CI_QRQ?S\";%(yI, «(CH2)mS(0)nR?, -(CH)mS(0)a-S(0)oR’ or -(CMe)S(0).R®
mis1,2,3or4,

n and o are independently 0, 1 or 2;

R’ is -CH,CONH, or -CH,CH,CONH_;

R*is alkyl, -NR®R” or -OR?;

R’ is alkyl, substituted alkyl, acyl, substituted acyl, aryl, substituted aryl, arylalkyl,
substituted arylalkyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl, substituted heteroarylalkyl, oxycarbonyl or substituted oxycarbonyl;

R® and R are independently hydrogen or alkyl; and

R® is alkyl, substituted alkyl, aryl substituted aryl, arylalkyl, substituted arylalkyl,
heteroalkyl, substituted heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or
substituted heteroarylalkyl;

with the provisos that:

R’ is not methyl when m is 1;
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3. The conmpound of Claiml or Claim2, wherein R is

acyl, substituted acyl, 10 arylal kyl, substituted
w@eoohakikyl , oxycarbonyl and substituted oxycarbonyk20031038175

The conpound of Claim1 or Claim2, wherein R is

acyl, substituted acyl, oxycarbonyl and substituted

oxycarbonyl. 15 5. The conpound of Claim1l or Caim 2,

wher ei n s il smtecCAAS po1#16) B Wikiktidine, C is serine and b is 0 when a is 0;

(CH2),,,S(0"-S(OO0R5 and mis 1 or 2. 6. The

eon'pound of daiml or daim2, wherein R4 is NR7R8

and R7 a e 0, ® d e

o7, 7. 20 B S Y e 205 ), 30 RO and v 1.

conpound of Caiml, vvhereln X is 0 and a, b, y and z

are 9. The ¢ und _of Caim1, wherein x and
are 20 an hg Coﬁlpaﬁ%fi)‘g?@@gni whergin Pf F?epr@B% & drishiding Ql iprperine
an&-R3\{\§‘@'}Szld®NH y and z are 0 and a and b are 1. 11. The

conmpoun a|m1 wherein x, z, a and b are 1 and y
is 0. 30 12. The conpound of Claiml wherein x, a

o 5 Sk PRI B e Db, RS TR0 Bhgtated ot
arﬂﬁkm@gaﬁﬁ%ﬁmky?@/yéﬁg&%/a{?@&ilb%ﬁtlﬂé'd oErEAAPOUNG

of Jaim1, wherein x, y, Zz and a are 1 and 'S

15. The conpound of CI aiml, whereiny, z and. a are 1

T R T R R T
oxymhimwhﬁin(béub@ita'temokycadfﬁ@{}& nz and aare 1 and x, y

and b are 0. 10 18. The conpound of Caim1, wherein

ais1andx, y, z and b are 0. 19. The conpound of

d aism 1, mta%s bBufd 451 s

of Claiml, re| n 15C§1§P g%%eg%ngﬁo J;gc%?f%gé?% or
(G%%(O)&S(Q)aR%rdsnaaﬂ acznt to R2 and R3, respectively

have the L configuration. 21. 20 22. 2523. 24.

6. The compound of Claim 1 or Claim 2, wherein R* is NR'R® and R” and R®
are hydrogen. \

7. The compound of Claim 1, wherein a, b, x, y and z are 1.
8. The compound of Claim 1, wherein x is 0 and a, b, y and z are 1.
9. The compound of Claim 1, wherein x and y are 0 and a, b and z are 1.

10.  The compound of Claim 1, wherein x, y and z are 0 and a and b are 1.

11. The compound of Claim 1, wherein x, z, a and b are 1 and y is 0.

12. The compound of Claim 1, wherein x, a and b are 1 and y and z are 0.

13. The compound of Claim 1, wherein y, a and b are 1 and x and z are 0.
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25. 30 and mis 1. The conpound of Caim2, wherein R

is acyl, substituted acyl, oxycarbonyl and substituted
wo@zepdmsbonyl ; a, b, X, y and z are 1; mis 1 PCT/BS2085aB8175

R4 is NR7RB and R7 and R8 are hydrogen. The conpound

of G aim21, wherein R1 is acyl. The conpound of C aim

22, wherein Rl is -C(OCH3 and R2 is alkyl. The

congdund Tk cGinpbumnd&; Clehen givherBi ¥, 3, ZrRhdy hrear ardl 8 1o,
The conpound of Claim22, wherein Rl is -C(OCH3, R2
is -(CH2),, ,S(O)"RS 26. The conpound of C aim 25,

e Boahr sy e Fln 3 kel Ul bk B g%ﬁ%k&ﬁ%‘)

of Claim26, wherein R5 is ethyl t-butyl or

T nd, of Cla|m25 vvherelnn
i ?%%Iand%écf’@pgﬂﬂ %th@ﬁm évrw IBE, tuF &l b élieyll ddis 0

29. The conpound of C aim 28, wherein R5 is or Ok 10
30. The conpound of C aim 25, wherein nis 0 and R5 is
acyll7or Jiibseinponmofdcigim 1 3herFine adrpoe hdndk, Thad bare 0.
30, wherein RS is 0 OO0 15 20 or 32. The conpound of
Claim?25, wherein nis 0 and R5 is oxycarbonyl or

subg8j t utrad cempEdIMhim 1, wherein a is 1 and x, y, z and b are 0.
19.  The compound of Claim 1, wherein A is a D amino acid.

20. The compound of Claim 1, wherein A, B and C are L amino acids and the o

carbons adjacent to R and R?, respectively have the L configuration.

21.  The compound of Claim 2, wherein
R' is acyl, substituted acyl, oxycarbonyl and substituted oxycarbonyl;
a,b,x,yand z are 1;
mis 1 or2; and

R*is NR'R® and R” and R® are hydrogen.
22.  The compound of Claim 21, wherein R' is acyl.
23.  The compound of Claim 22, wherein R' is -C(O)CH; and R? is alkyl.
24.  The compound of Claim 23, wherein R? is methyl or allyl.

25.  The compound of Claim 22, wherein R' is -C(O)CHs, R? is -(CH2);mS(O).R”

andmis 1.

26.  The compound of Claim 25, wherein n is 0 and R° is alkyl or substituted
alkyl.
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33. The conpound of Claim32, wherein RS is O 34. The
conpound of Claim22, wherein RLis -C(OCH3, R2 is
WO @R O "-S(O)OR5 and mis 1. 78 WD 2004/ OB71¥32003/038175
PCT/ US2003/ 038175 35. The conpound of C ai m 34,
wherein n and o are 0 and R5 is alkyl or aryl. 36.
The conmpound of O aim 35, wherein R5 is nethyl, ethyl
or IenylThesodipound el ClaiR osNeh&bin® ak BIhgL - behebei N R1
is -C(OCH3, Ris -(CH).. S(O" R and mis 2. 38.
‘Cﬂa@H&(ﬁ nd of Claim37, whereinnis 0 and R5 is
al kyl or arylalkyl. 10 39. The conpound of C aim 38,
wherein R5 is nmethyl or benzyl. 40. The conpound of
Cl ai2® 37, Thekempbindiof Glain 5, Wheid nRS 0 anid Ky hrylalidy] of Bébstituted
conpound of Claim 40, wherein R5 is nethyl. 15 42:
arstalkYe orpound of O ai m 37, wherein nis 0 and R5 is
acyl. 43. The conpound of Claim42, wherein R5 is
pival oyl or 0 20 25 30 44. The conpound of C aim 2,
wher28i n: TRt compamd of Glains 28 twitereindC\)ik, oxycar bonyl and
substituted oxycarbogyl; mis 1 or ZTb and R4 is NR R8
and R and R8 are hytirogen. #5. The e®npound of C aim
44, wherein x is 0 3 and zlare 1. 46. The
conmpound of Caim X an are 0 and a, b
and z are 1. 47. The conpdy of" m 44, wherein X,
y and z are 0 and a and b arje 1. 48| The conpound of
Claima44, whereiny is 0 and a, b, xX°48d z are 1. 79
WO 2004/ 047771 PCT/ US2003/ 038175 49. The conpound of
Cl ai.m 44,  wherein d z are 0 .and a, b_and x are 1.
50. 3he E&%%HHH@O@aﬁ%%iﬂhﬁxﬁe%ﬁﬁ apd §as cvhppsupstituted acyl.
and a, b and y are 1. 5

31.  The compound of Claim 30, wherein R’ is

0O O 0

gibs@ faj\g :aJ\O

O O 0]
O . D)

32.  The compound of Claim 25, wherein n is 0 and R’ is oxycarbonyl or

substituted oxycarbonyl.

33.  The compound of Claim 32, wherein R’ is

0
?LLJ\O/\/ :

34.  The compound of Claim 22, wherein R' is -C(O)CHs, R? is
~(CH)mS(0)s-S(0)R® and m is 1.

78



10

15

20

25

30

51. The conpound of C aim 44, wherein b is 0 and a, X,
y and z are 1. 52. The conpound of Cl aim 44, wherein b

wapa4n4Eare 0 and a, y and z are 1. 10 53. ThePCDIRIOIICBES175

of Clain144 wherein b, x and y are 0 and a and z are

z. are O an%C%%r{)B U&‘d%(efmméﬁ nﬁ%%‘&ﬁ]da £ n)%ﬁ’é%flgaﬁypm aryl.

G aims 45-54, wherein Rl is acyl, R2is

-(CH2)n5(0) " R5, mis 1 and RS is al kyl 20 25 56. The
conpbund 19 compprndsf ClaiaBai WherainRs is gyethybHzhyl e pRenyiLs

nmet hyl . 57. The conpound of Claim44, wherein ais 0O

and b, x, y and z are 1. 58. The conmpound of C aim 57,

wherdi n RheicompS(£d & Blairh 22, whapbiarRTee e@@@)@h, R%is - (CHZ)mS(O)nRS
conpagsition conprising a conpound of daiml or Caim

ang s a phar maceuti cal |y acceptabl e diluent, excipient

or adjuvant. 60. A nethod for treating or preventing
cancer in a patient conprising adn1n|ster|ng to the

pat i38nt iThemwergoufd sUChirh B&avineeinh ais Dhad Rdsibikgbdd arylalkyl.
ef fective anount of a conpound of Cdaim1l or Claim?2.
30 61. A nethod for treating or preventing cancer in a
patizgnt CORRbIPLRED oACHIHA 381 WEEY K3s hliehy? %; b&yL1 N
need of such treatment a therapeutically “ef ve
anount of the pharnaceutical conposition of G a|n159

L 0 D R

patient in need of such treatnent a therapeutlcally
effective anmount of another anti-cancer agent or a
pharfrac e diiecampevpgh el kit A0 curgseindy rig metelot her
anti-cancer agent and a pharmaceutically acceptable
di l uent, excipient or adjuvant. 5 63. The nethod of
C a4t 60 ThercbmpouebofCliain B, wikréininsis Orand R tioadghe
patient in need of such treatnment a therapeutically
effecti ve anount of another anti-cancer agent or a

phamqaceqth%aingemeﬁmtainem CORREL NG {Jyar’o yPhher

anti-cancer agent and har maceut | ca accept abl e
di | uent, excipient or adjuva 10 64. The net hod of
Claim 60, wherein the canceﬁa east cancer, rena

cancer, brain cancer col on cangey/, prostrate cancer,
chondr osarcoma or angi osar cona.

44.  The compound of Claim 2, wherein:
R' is acyl, substituted acyl, oxycarbonyl and substituted oxycarbonyl;
mis 1 or2; and
R*is NR'R® and R” and R® are hydrogen.

45.  The compound of Claim 44, wherein x is 0 and a, b, y and z are 1.

46.  The compound of Claim 44, wherein x and y are 0 and a, b and z are 1.

47.  The compound of Claim 44, wherein X, y and z are 0 and a and b are 1.

48. The compound of Claim 44, wherein yis 0 and a, b, x and z are 1.
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65. The nethod of C aim 61, wherein the cancer is
breast cancer, renal cancer, 15 brain cancer col on

W@ 2008/04777pr ost rat e cancer, chondrosarcoma or PCT/US2003/038175
angi osarcoma. 81

49.

50.

51.

52.

53.

54.

55.

The compound of Claim 44, wherein y and z are 0 and a, b and x are 1.

The compound of Claim 44, wherein x and z are 0 and a, b and yare 1.

The compound of Claim 44, wherein b is 0 and a, x, y and z are 1.

The compound of Claim 44, wherein b and x are 0 and a, y and z are 1.

The compound of Claim 44, wherein b, x and y are 0 and a and z are 1.

The compound of Claim 44, wherein b, x, y and z are 0 and a is 1

The compound of anyone of Claims 45-54, wherein R' is acyl, R? is

-(CH2)mS(0),R’, mis 1 and R’ is alkyl

56.

57.

58.

59.

The compound of Claim 55, wherein R! is -C(O)CHjs and R’ is methyl.
The compound of Claim 44, wherein ais 0 and b, x, y and z are 1.
The compound of Claim 57, wherein R' is -C(O)CHs.

A pharmaceutical composition comprising a compound of Claim 1 or Claim

2 and a pharmaceutically acceptable diluent, excipient or adjuvant.

60.

A method for treating or preventing cancer in a patient comprising

administering to the patient in need of such treatment a therapeutically effective amount of a

compound of Claim 1 or Claim 2.

6l.

A method for treating or preventing cancer in a patient comprising

administering to the patient in need of such treatment a therapeutically effective amount of

the pharmaceutical composition of Claim 59.
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62.  The method of Claim 61 further comprising administering to the patient in
need of such treatment a therapeutically effective amount of another anti-cancer agent or a
pharmaceutical composition comprising the other anti-cancer agent and a pharmaceutically

acceptable diluent, excipient or adjuvant.

63.  The method of Claim 60 further comprising administering to the patient in
need of such treatment a therapeutically effective amount of another anti-cancer agent or a
pharmaceutical composition comprising the other anti-cancer agent and a pharmaceutically

acceptable diluent, excipient or adjuvant.

64. The method of Claim 60, wherein the cancer is breast cancer, renal cancer,

brain cancer colon cancer, prostrate cancer, chondrosarcoma or angiosarcoma.

65. The method of Claim 61, wherein the cancer is breast cancer, renal cancer,

brain cancer colon cancer, prostrate cancer, chondrosarcoma or angiosarcoma.
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