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vascul ari zati on. BACKGROUND Most_forms of cancer are derived fromsolid
tunors (Shockley et at, Ann. N. YANRUSES JHEREQS 617 367-382), which have
proven resistant in the clinic to therapies such 15 as the use of

nonocl onal anti bodi es and i mrunot oxi ns. Anti-angi ogenic therapy for the
treat nent of cancer devel oped from t hdflEddhgnition that solid tunors require

angi ogenesi s
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56: 1615- 1628inpSiticHstor eibs@peptities ARt asitiods 6f dsh@Othest peptiddd anBphdrdatentiedl at, J.
Clin. Invest. 1999 103: 1 9-165; Meraj.ver et at, Proceedings of Speci aI AACR
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in the art. In the absence of angiogenesis, internal cell layers of solid
tunors are inadequately nourished. 25 Further, angiogenesis (Le., aberrant
vascul ari zati on) has now al so beenw required for the growth of

non-sol i d, hemﬁ\&’&s?ﬁm%%f&a%&r 8&“&8&%‘8&&‘&&3% gs%%gﬁg%eﬁal %IH”WPUS other

di seases (e g ocu neovascu ar di sease, macu nera
rheunat oi d Arad.ifci. 1981, 647:C36)-382) nthichstaverployen resistand intthesclinge wabsapiastsuclequi r e
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(i.e., new blood vessel formation) for sustained growth (Folkman, Ann. Surg. 1972, 175:

409-416; Folkmian, Mol. Med. 1995, 1(2): 120-122; Folkman, Breast Cancer Res. Treat.

1995, 36(2): 109-118; Hanahan et al., Cell 1996, 86(3): 353-364). Efficacy of

20 anti-angiogenic therapy in animal models has been demonstrated (Millauer et al., Cancer

Res. 1996, 56:1615-1620; Borgstrom et al., Prostrate 1998, 35:1-10; B’enjamin etal,J.

Clin. Invest. 1999, 103: 159-165; Merajver et al., Proceedings of Special AACR Conference

on Angiogenesis and Cancer 1998, Abstract #B-11, January 22-24) in the art. In the

juu

absence of angiogenesis, internal cell layers of solid tumors are inadequately nourished.

25 Further, angiogenesis (i.e., aberrant vascularization) has now also been shown to be
required for the growth of non-solid, hematological tumors and has been implicated in
numerous other diseases (e.g., ocular neovascular disease, macular degeneration,
rheumatoid arthritis, ezc.).

Contrastingly, normal tissue does not require angiogenesis except under specialized

30 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
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di fference between tunor cells and normal tissue. Inportantly, the
dependency of tunor cells on angi ogenesis, when conpared to normal cells,
is quantitatively greater than 1 WD 2004/ 047771 PCT/ US20031038175

di f f er encegoMofhbi71replication and cell death between pefi®hodd:gsse and
tunor tissue, ich are often exploited in cancer therapy. Tunor
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protein fraamemisidtyses 18bd V& dr awbacks associated with their use
(i.e., are difficult and expensive to produce in |arge quantities, poor

phar ncol ogi callntepastpaly.trreisin faggieatst subh as endodletyy, kdngle drand B, yhioine appr oach
has been t.Q.3 . I 2 o okeh NS,
wht ch st | HiblEEbEehel s proB SRl 9 Qe AIBE B alix OBRE (UM LML IO, -
the par ent 1997 p88:277-2850 ORR¢itipatyd., Cla, 29427931 5 398; Bequik €., (Tadlf 1998hi bi t

angi ogenes} s, ha rovi ded coppounds. wth significant eff.ectiveness in
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profiles ageventihg tunite @eBeth aAC GREGiasigl y, novel peptides are needed to fully
explore the potential of peptides_in preventing angi oge,neai s. The novel

pepti des may hadVQVeVED RERIFD Tagayeas hayersignifcant dragbacks asspaiptad 2t {BPHEr adat i on,
i ncreased BL0aR\eLAR N é)bbené?%&e%fod%ée @10 hahtitied, ?%ﬁfhaﬁﬁic%ﬁg%c‘él ty, etc. iIn

conparison to peptides described’in the art "(Livan Uni ted States Patent
No. 6, 001, epertisi suseeptiblort degraditioncdc Prarpprasch ashren Begyntifgsmpll

peptide fragments of these larger proteins, which still retain a significant portion of the

anti-angiogenic activity of the parent protein.

20 Although the search for peptides that inhibit angiogenesis has provided compounds
with significant effectiveness in preventing growth of new blood vessels, molecules with
superior activity profiles are still needed. Accordingly, novel peptides are needed to fully
explore the potential of peptides in preventing angiogenesis. The novel peptides may have
longer plasma half-lives, more resistance to degradation, increased bio-availability, higher

25 affinity, greater selectivity, efc. in comparison to peptides described in the art (Livant,
United States Patent No. 6,001,965; Livant, United States Patent No. 6,472,369). Such
novel peptides may be effective in treating various diseases associated with angiogenesis

such as cell migration, cell invasion and cell proliferation.



novel peptides may be effective in treating various di seases associated with
angi ogenesis such as cell mgration, cell invasion and cell proliferation.
2 WO 2004/ 047771 PCTI US2003/ 038175 SUMVARY The present invention satisfies
these and Wb%(ﬁ/oﬁf‘ﬁfs by providing peptides which inhifityaossiegesesis,

cell migration, cell invasion and cell proliferation, methods of making 5

t hese peptides, pharnaceutical conpositions of these peptides and net hods of
usi ng these peptides and pharmaceutical conpositions of these peptides to
treat diseases associated with abegimpaescul arization. In a first aspect
the present invention provides a compound of structural Fornula (h\lf&lt
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substituted .al k | f on IaI. |, bst| d al k l,sul fonyl ,
subst it ut W&&VI%’ #’J é(m ﬂ 8%1%%%# %lgeaeoge[pl #iﬁet Jr‘ %Iaﬁ?f"la%d it

het er oar yl gjéfrﬁmwgcumﬁuﬁﬁﬁﬂ tuted heteroaryl sul fonyl, heteroaryl al kyl,
substituted heteroaryl al k oxycar bonyl or substltut ed oxycarbonyl; R2 is
al kyl , - (CH2) nSpe)firstgspect %ﬂzyqﬁstt@}vensmreﬂéescﬁcmm Klreé Foppyla (T):
m'sl,2,30r4; n and o are independently O, 1 or 28 R3is -CHZCC]\IHZ or

- CH2CH2CONH2; R4 is al kyl, -NR6R7 or - 5 I|s alkyl, substituted al kyl,
acyl, substituted acyl, ar yR ~Bab SRy TiEE N al kyl, 25 substituted
aryl al kyl, heteroal kyl, substituted hetero L I ‘\1 teroaryl, substituted
het er oaryl , R
10 or a pharmaceutically available salt, solvate, hydrate or N-oxide thereof wherein:
a,b,x,yand z are O or 1;
A is a cyclic amino acid;
B is a basic amino acid;
C is a small amino acid;
15 R! is alkyl, substituted alkyl, acyl, substituted acyl, alkylsulfonyl, substituted
alkylsulfonyl, arylalkyl, substituted arylalkyl, arylsulfonyl, substituted arylsulfonyl,
heteroalkyl, substituted heteroalkyl, heteroarylsulfonyl, substituted heteroarylsulfonyl,
heteroarylalkyl, substituted heteroarylalkyl, oxycarbonyl or substituted oxycarbonyl;
R? is alkyl, -(CH2)mS(O)aR’, (CH2)mS(0)-S(O)oR’ or -(CMe),:S(0),R’
20 misl1,2,3or4;

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,
25 substituted arylalkyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl, substituted heteroarylalkyl, oxycarbonyl or substituted oxycarbonyl;
R® and R’ are independently hydrogen or alkyl; and
R8 is alkyl, substituted alkyl, aryl substituted aryl, arylalkyl, substituted arylalkyl,
heteroalkyl, substituted heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or
30 substituted heteroarylalkyl;




het er oaryl al kyl , substituted heteroarylal kyl, oxycarbonyl or substituted
oxycarbonyl; R6 and R7 are independently hydrogen or alkyl; and R8 is al kyl,
substituted al kyl, aryl substituted aryl, arylalkyl, substituted arylal kyl,
het er oal k jtuted heteroal kyl, heteroaryl, substjtut oaryl,
het er oar y&?@#}aﬁh 30 substituted heteroarylal kyl; 3 \Xgrg‘%@/’}g%%l
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0; and 5 R2 is - qu)srgg,(g)eﬂ?ﬁwggnﬁ](igﬂz) nS(0O "-S(OO0R5 unless b, x, y and z
ep
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effective amount of a compound and/or pharmaceutical composition thereof.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1-5 illustrate exemplary compounds of the invention.

20 DETAILED DESCRIPTION
Definitions

“Alkyl” by itself or as part of another substituent refers to a saturated or unsaturated,

branched, straight-chain or cyclic monovalent hydrocarbon radical derived by the removal
of one hydrogen atom from a single carbon atom of a parent alkane, alkene or alkyne.

25 Typical alkyl groups include, but are not limited to, methyl; ethyls such as ethanyl, ethenyl,
ethynyl; propyls such as propan-1-yl, propan-2-yl, cyclopropan-1-yl, prop-1-en-1-yl,
prop-1-en-2-yl, prop-2-en-1-yl (allyl), cycloprop-1-en-1-yl; cycloprop-2-en-1-yl,
prop-1-yn-1-yl, prop-2-yn-1-yl, etc.; 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,

30 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.




et hynyl; propyls such as propan-|-yl, propan-2-yl, cyclopropan-1-yl,
prop-1l-en-l-yl, prop-l-en-2-yl, prop-2-en-1-yl (allyl),

cycl oprop-1l-en-1-yl; cycloprop-2-en-1-yl, prop-l-yn-l-yl, prop-2-yn-I|-yl,
etc.; butywgeMelras butan-1-yl, butan-2-yl, 2-nethyl 'ﬂtﬁ‘?ﬁﬁﬂﬁs b

2- met hyl - propan-2-yl, cycl obutan-1-yl, but-l-en-I-yl, but- -engﬂz-y? 30

2- et hyl -prop-1-en-1-yl, but-2-en-|-yl, but-2-en-2-yl, buta-1, 3-dien-1-yl,
but a- 1?/ 3- Si eﬁ- ﬂ@lt?r%%@?ygbﬁﬁp?m@qﬂy Y nded to include grougs having any degree or y
cycl obut - | @i oBeabiralidht k.epgkap 1291 RBudively singldhibbn¥Bibba BbndsPitbaps YN- 3- Y1 ,
but-3-yn-1-yl, etc.; and the like.” 4 WO 20047047771 PCI/ 1JS2003/°038175 The
t erm " al kyhavingong gewiord dosiblecatbeneadien bensis; grevnsdavipgonp or maxsitripleany degr ee or

| evel of s aL.liana | - [ - LS ' onxcarbon
bonds, _gr G plxfibohd nd R NARG-CBTE Hehhe S Bl SRGRARER U1
one o5 norbentls.i Where acspedifilevelrdfeatufationdss istemtied) the pspressicng alkanyl,Ur es  of
single, dquhle and.triple,carbon- b 5 ds. Were, a ecific |evel of
saturation aﬁ%e“}'lntaé’ﬂdéf&,gnﬁh?e&ﬁfé%&%@ﬁ& %%Q@??p'compﬁsﬁ%ﬁ‘gf)f’ﬁm gﬁd "al kynyl "
are used. ddehetc, mor@prefrdtly, FHMOLR 1WUAHonSESns, BRM mhorePredélablyafdAN tét ONs,
nore preferably, from1l to 10 carbon atons, even nore preferably, froml to

6 carbon o e#konatgnganyl 'by itself or as part of another substituent refers

Lo a saturat od gpchad ot 8 Sl ihoiBhal S lionfieib & Pl Blacal, dor 1 vec

by the renoval i rogen atomfroma single carbon atomo a parent
al kane. Tygbiaight-cleik angpicligalisplredical dexichd, bylihe resmovalmgtont hydrogeh atem fromeg hany| ;

et hanyl ; pro ) c S n- 1~yl. -2-Vl. (] ropyl ). .

cycl opr opasrlll:-lqlli $€¥#°ne*¥c"§‘?‘?’f§8?‘§ﬁ§ S g'ug 1gasl 8%‘3?@%1?“ |1r’1c(1 dae?glﬁa%yri/% étg((i:- butyl),

2- WFt Bylt - pﬂofmeﬂlhaﬂyl;-qﬂlan(vl;@ﬁiwﬁd byl %uchaf pﬂl?bwlﬂh[p@mﬁiﬁyl%(isopﬂopﬂﬁ yl), f

cyclobutan-1-yl, etc.; a | e like. " ce ' itself or as part o

a%ot her su‘l§'§](°¥f‘1§’éﬂ'ﬁ'?e@%?@tw?saﬁ?%m]d?@bmaﬁ%ﬂé‘ffétyhut@erai ght - cha!on or

cyclic al kynefhdtpophn-13¥ (isbudsll), Raahyl Pichat 2L AGAbGF) NBRBlo8euR18)1, H@Nshdder i ved
0

by the renpval one hydrogen atomfrom a single carbon atom of a parent
al kené. Thfée{:]k%up may be in either the cis or trans conformati on about the

doubl e bond(s) .« TN RPTR bl die HQfeql iM ted to,
et henyl ; pr opem%c as1 pr op- e en%%}%fl, pr opt-%ff?rgtﬁ 2- i ? preop- 2-en-1-yl
(al kyl), prrapched,etraizhtythaincyrelyolpy alkyl tadical hawihg at least one carbon-carbon double

bond derived by the removal of one hydrogen atom from a single carbon atom of a parent

alkene. The group may be in either the cis or #rans conformation about the double bond(s).
20 Typical alkenyl groups include, but are not limited to, ethenyl; propenyls such as
prop-1-en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl (allyl), prop-2-en-2-yl, cycloprop-1-en-1-yl;
cycloprop-2-en-1-yl; butenyls such as 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-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, etc.;
25 and the like. .

“Alkynyl” by itself or as part of another substituent refers to an unsaturated
branched, straight-chain or cyclic alkyl radical having at least one carbon-carbon triple bond
derived by the removal of one hydrogen atom from a single carbon atom of a parent alkyne.
Typical alkynyl groups include, but are not limited to, ethynyl; propynyls such as

30 prop-1-yn-1-yl, prop-2-yn-1-yl, etc.; butynyls such as but-1-yn-1-yl, but-1-yn-3-yl,
but-3-yn-1-yl, etc.; and the like.




cycl oprop-2-en-1-yl; butenyls such as but-I-en-1-yl, but-I-en-2-yl,
2-nmet hyl -prop-1-en-1-yl, but-2-en-l-yl, but-2-en-l-yl, but-2-en-2-yl,
buta-1, 3-dien-l-yl, buta-1,3-dien-2-yl, cycl obut-I -en | -yl,

cycl obut-lwe)nm@ﬂmb-mcycl obuta-1, 3-dien-1-yl, etc. aﬂ?r/hﬁ%oi/dskﬁs
"Al kynvl by i tsel f or as part of another substi tuent refers to an
unsaturated by,

hai,n or. clic.alkyl r ng at
| east one carb gﬁgﬁé{. ?”6 Bﬁ?ﬂi’thea%‘MW%&H%?G{SH%%FM@{?@B oWéerlg?ydrogen
atom f r ompd® ﬁlh@&logerﬁaﬂ@l;l&yélbﬂmlpéyc&)h&afo@m@rl a}y‘fydﬂﬂalkyl'r M&bﬁﬁh(yﬁhakﬂéfb\éfyl groups

I ncl ude, but ar not |mtedto et hyny 1y | s such as
“prop-1-yn tegﬂary ﬂkﬂ&s sefippdhepqin. %?Péesentb%‘twymg eg pckdg b are. npi Wtsdgﬂ
but-1-y 1
PCTI USZOOBlOg'Sfla%Wf cﬁjmx&lca%hnyleéﬁbg?@gge pgg?bbﬁanot%r%g%st It uent refers
to a §adi ead thedike) R30, V\/nere R30 is hydrogen, al kyI cycl oal kyl ,
garyl al kyl

;chgp ?ngoﬁle rgjf\_l_lnkﬁgyw 1t&'ityc{ %% Fé’ljc of atﬂgfhgllr &%Ltﬁxer{t ae ers ?%Q d¥ca1 ﬁﬁ ere

ve exa Imted to,
fornyl, a®dt ypresapcirodtieyiyor eyzrlbrﬂkm Igroup)as Héﬁlﬁ&)hblféﬁi nydpme;hxamd exainpm oyl ,

benzyl car hon 5 and the.lik " Al kox Itself or rt_of her
oubat 1 £ uenteder Byt Bintet S metiongebton PR R oF s ST B o AR ey
cycl oal kyhixgroup as defined herein. Representative exanples incl ude but

are not Ilmted to, nethoxy, ethoxy, gr opoxy, but cz)xy, cl ohexyl oxy and t he
i ke1010 " Al kyfAldvisshpnyl? éﬁrf@rﬁm@d@alr (PR whey dﬁsémécymalk}é an al kyl

or cycl oal 2 %ﬂﬁb‘ﬂlﬁ?euﬁe{{ A.:..tQ REF wt&e‘{-ﬁ)’c g@t £ include, but

are not |im pro fonyl ,
but yl sul f mma}lhylmhlbnylhahylswﬁmyl Arqplylsulfgnyil tbsma‘ulfonylasd preerlikeof anot her

substituent ref.rs.io no ar bon di.cal derived by
the renoval of g‘ﬁé h’{/ﬁ?eg%gﬁs “gﬂfﬁpg]ﬁ{ tbg?tﬁa'fqé&%rgﬁ%gﬂmfgv ?ngﬁ{o(sx?a%g par ent
aronati ¢ myh@cayst adicalldgpivedby afeyém@rabuﬁmmhsrdﬂogelemmmmaem@mcafhom ted to,

groups derived_ from aceant hryl ene, acenaph ene, henant hryl
ant hp écenéwm%fiwaé?@arwmsy%?ﬂ“y? (EL Bﬁ%‘c %’H‘?&R’@‘ ‘f Ouor ene,

hexacene, ghspaRbsna, ﬁonﬁ‘@ééﬁhtﬁﬂ@ene%eﬁdﬁﬁ@x?ﬁﬁ@acésh'eﬂﬂﬁﬁ?ﬁﬁe anihdiRiafe, | Ndene,
napht hal ene, "oct acene, octaphene,
azulene, benzene, chrysene coronene, fluoranthene, fluorene, hexacene, hexaphene,

hexalene, as-indacene, s-indacene, indane, indene, naphthalene, octacene, octaphene,
octalene, ovalene, penta-2,4-diene, pentacene, pentalene, pentaphene, perylene, phenalene,
20 phenanthrene, picene, pleiadene, pyrene, pyranthrene, rubicene, triphenylene, trinaphthalene
and the like. Preferably, an aryl group comprises from 6 to 20 carbon atoms, more
preferably from 6 to 12 carbon atoms.
“Arylalkyl” by itself or as part of another substituent refers to an acyclic alkyl
radical in which one of the hydrogen atoms bonded to a carbon atom, typically a terminal or
25 sp” carbon atom, is replaced with an aryl group. Typical arylalkyl groups include, but are
not limited to, benzyl, 2-phenylethan-1-yl, 2-phenylethen-1-yl, naphthylmethyl,
2-naphthylethan-1-yl, 2-naphthylethen-1-yl, naphthobenzyl, 2-naphthophenylethan-1-yl and
the like. Where specific alkyl moieties are intended, the ﬁomenclature arylalkanyl,
arylalkenyl and/or arylalkynyl is used. Preferably, an arylalkyl group is (C¢-Csp) arylalkyl,
30 e.g., the alkanyl, alkenyl or alkynyl moiety of the arylalkyl group is (C;-Cyo) and the aryl
moiety is (Cs-Czo), more preferably, an arylalkyl group is (C¢-Czo) arylalkyl, e.g., the
alkanyl, alkenyl or alkynyl moiety of the arylalkyl group is (C;-Csg) and the aryl moiety is
(Cs-C12)-




oct al ene, oval ene, penta-2, 4-di ene, pentacene, pental ene, pentaphene,

peryl ene, phenal ene, 20 phenant hrene, picene, pleiadene, pyrene,

pyrant hrene, rubicene, triphenylene, trinaphthal ene and the like.

Pr ef er abl group conprises from6 to 20 carbo d@qgg%
preferabl?w??gﬁ?‘%%% 12 carbon atons. "Ar_ylal kyl' by Pise T gpﬁg?ﬁpart of
anot her substituent refers to an acyclic alkyl radical in which one of the
hydrogen atons bonded to a carbon atom typically a terminal or 25 sp3

carbon atom i SDiaghébsEEAR eﬁewveaeﬂn%w ref3fs he ahydUin€ 8 anddopdlid/thald WREPD'S
I nclude, but are not limted to, enz§$, 2- phenyl et han- 1-
D

I
2- pheny| e@fi@iustersd to 3pabistfor defegtipn of a A sifiident 4 detegt |tf1/e disease. The
2- napht hylk Ll il : .th
napht hyl«g, BeRstaly eﬂeflﬁ\{}m@%ﬂ vagfdepgg?{gr}g.gg;@ ) Soudanmk a.?élaasggﬂd1t§ e

| i ke. Where specifrc alkyl noieties e e nonencl ature
aryl a$ kanyéveritiaandthe dgeewyighta atd/, of thepglicat torpytreated. used. Preferably, an

| al kyl Kyl 0.e.q.. t | kanyl.. .al kenyl
o hyoyt” mob ety BB et i nopl 37 & ooyl Ind YR g BtiilNer O ¢
(EG- CZ|0%( emlmlﬁe’fli détedlstainﬂucelcﬁmﬁlisiyh p@rﬁ?ﬂarg?rq;bﬁyios céxlfaﬁtliclﬂ(ﬁ’c‘ile)sumbiﬁhﬁb Idyﬂe%tl e Cg) :
the alka , al Ken or .al.K noil e (0] P e, ary rou -
and the a%w F5Teeh 91%}1%6 or 5%%PFOI@W %@6%4?3?%6%%%‘3%@%@5&%

" Di agnost idegnkihg@nltBCAdtBEdPARIAS partiffi& pRofeftyob SoriiBUANt Of an conpound that,
when adm nistered to a pat’i ent for detection of a disease, is sufficient to

deted? the di seempounds” refass tpproppimds|displossdhegqin insluding these epparnpagsedy
dependi ng bY'te %ﬁexﬁﬁﬁ?ﬂﬁﬂ%isc%o@?do éﬁgﬁc?cdt?lggg)uhasé?/l%o%e SRk 9 aigdighel RereRO,

wei ght, et e patien e trea ective anount”™ refers to the
anount of Thecompaudsspeaticallyinelude dmy mikitrerie orfng of theyaarpé acid sequemtesct , | nduce

or inhibit,.a, particul,ar prapert. r conditihQn is..suff.icie t tect the
06 worbot distieRalic G LRl B Ehinte i sEO0M ohd Blehck? b Gerk . SBLECL
anount " Wicbinpdlﬁfdﬂ ma{;}(ibb eduittified €ithet h}éthaﬁfchéiﬂdad sttctutch@dfoatlidngivdlaampr operty or

condition. .10 "Conpoynds" refers to _conpounds discl osed herein including
t hosd’ enc M%%HB?T freetys Ard sheogical Ryp C‘HEE‘EH fgg &W&ﬁéﬂﬁ&%s conpounds

whose st r eichhBative FHHIRCIASRAH oRE 8btipound §h6 EIRSIHNES maP 86Hitdih 86 bymbRC| ude any
multimeric forms of the amno acid sequences disclosed herein, therapeutic

conj ugat eshrsleeriern andar doublmiesds endtberrlognmay exisbasetreoisumesrs, sethsunds may be
denti T ediofiib B6hd ¥mbRRLE, SFBRHHRAbont) itatti Gin 80 B BhstGBGHES 2 cbHER Ly,

when stereochemistry at chiral centers is not specified, the chemical structures depicted

20 herein encompass all possible configurations at those chiral centers including the
stereoisomerically pure form (e.g., geometrically pure, enantiomerically pure or
diastereomerically pure) and enantiomeric and stereoisomeric mixtures. Enantiomeric and
stereoisomeric mixtures can be resolved into their component enantiomers or stereoisomers
using separation techniques or chiral synthesis techniques well known to the skilled artisan.

25 The compounds may also exist in several tautomeric forms including the enol form, the keto
form and mixtures thereof. Accordingly, the chemical structures depicted herein encompass
all possible tautomeric forms of the illustrated compounds. The compounds also include
isotopically labeled compounds where one or more atoms have an atomic mass different
from the atomic mass conventionally found in nature. Examples of isotopes that may be

30 incorporated into compounds of the invention include, but are not limited to, 2y, °H, 1C,
1"'C, 15N, 180, 170, 31p, 32p and *s. Compounds may exist in unsolvated forms as well as
solvated forms, iﬁcluding 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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15 When the chem cal structure and chem cal nanme conflict, the chem cal
structure is determnative of the identity of the conpound. The conpounds
may contain one or nore chiral centers and/or double bonds and therefore,
may exi st @e Bé@aeey soners, such as doubl e-bond i soner 1(,{]52303/03gﬁﬁrretri C
| somers), enantionmers or diastereoners. Accordingly, en stereochem stry
at chiral centers is not, specified, the chem cal_ structures depicted 20
herei n encEMBEYs may existiamlEple srysieljine oF puAwhars forpS dn@sneral alk phsisak

i ncl udi ng (i arSERARRNT BFR 1584 ohtPifed iﬁb&:?es&ht inV@REEId £&lnkehd RIS
enantionerically pure or diastereonericdlly pure) and enantionmeric and

st er eoi somemithirhg seape of thepzasentdmvention. slfthes itshewf Yo nedargtoed, sthem partislan be
resol ved i ' ' . ' i aration
teonni questafuiep Bt EritiRANEEhuSaRL, W RS i B B AR AnacBlMbLRE R L
25 The corpadiahsisictmegtodthsmstenfitkd mblecidever al tautoneric forns including the
enol form the.keto .  forma m xtures thereof.., Accordi ngl t.he chem cal
structures depiggﬁé@élr gyﬁsegﬁgmgggﬁmgherb@gé@gytge@g&ga%@%a&edro&nB of the

i |1 ust r at egls#@ERA IR alkhM E2deANPWHEE S spédific leéllof durati&wisGmeAd] the | abel ed
conpounds where one or nore_atons have an atonmic mass different fromthe

at oni ¢ mademensiare cyrHealkanyt qunaydlepleayl) isusedy Dymicd syelpalkd gropps dncludss may be

30 incorp ' . | ' ' , not limted
o, ort e ol MR diB RO ok AR o O R o e, it I n

unsolivat edyéloheraneandibe likea Preferablyathedyéloalingl groupcs (Gi—fap) lsydealkddmérsr ns and as
N- oxi des. a rated, solvated and N-oxide forns are within
PifteBER R0 dyBRaYE
C

t he scope ention. Certain 7 WD 2004/ 047771

PCT/ US2003/ 038 1TZsclolmterpaikyit by itself @nais phrt bfanvtiier sydistituentyrsfesd tb ianetumatedaoyor phous
forms. In general., all ical f.arns are equjvalent fqr the use

Lont ool st Rech BT Pin i e ort EAthorufls (i o BSORER: 1 ¢ e
scope of tHy@rogeeseit) drd RBHn@entlyreplhdtdiwith the S brdiifFeremt ik ARATypiba N
partial structures of conpounds are jl]lustrated, that brackets indicate the

poi nt!¥ of deterratnrRsTe relacee carbagaaterp(s) inglude; bntigre npllirayted toeli P4 S Rk ef¢ol ecul e.
" Cycl oal kyyherP¥ spdoftit lgvéi’gf &%urPt‘l?déntis E@r@@?{é | Coﬁéﬁla hirk YSRIohbREalkEn {19 of

7}
saturated or unsaturated cyclic a Were "a specific |evel of
sat ur at i oricydolictareatichapll” is heed. Aypiealciyelobeterodlkyldroupisivaniyde; brare nop dimdtat keny |
| s used. -IEX prﬁlrg Is dgéf&éd%nl‘f gﬂoxgc{ , }irnleg'%ﬂﬁ S h)ﬁhng)ﬁ&ige,r}%rpﬂdlme,tpqger&z%e,gr oups
derived fram cycl opropane,” cyclobutarne, cycl opentane,
piperidine, pyrazolidine, pyrrolidine, quinuclidine, and the like.

20 “Heteroalkyl, Heteroalkanyl, Heteroalkenyl and Heteroalkynyl” by themselves or as

part of another substituent refer to alkyl, alkanyl, alkenyl and alkynyl groups, respectively,
in which one or more of the carbon atoms (and any associated hydrogen atoms) are
independently replaced with the same or different heteroatomic groups. Typical
heteroatomic groups which can be included in these groups include, but are not limited to,
5 -O-,-S--0-0-, -8-S-, -0-S-, -NR*R*, =N-N=, -N=N-, -N=N-NR*R?”, -PR*-, -P(0),-,
-POR*-, -O-P(O),-, -SO-, -SO»-, ~-SnR*R*'- and the like, where R**, R¥, R*, R¥ R R¥,
R* and R* are independently hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl,
substituted cycloheteroalkyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted
30 heteroaryl, heteroarylalkyl or substituted heteroarylalkyl.
“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

8




10 cycl ohexane and the like. Preferably, the cycloal kyl group is (C3-Clo)
cycloal kyl, nore preferably (C3-C7) cycloal kyl. "Cycl oheteroal kyl 'by
itself or as part of another substituent refers to a saturated or

unsat ur at?o%%g)oiﬁna' kyl radical in which one or nore GithRRedlsiiss (and any

associ at e rogen atons) are independently replaced wth the sane or

di fferent hetero%tom Typical, 15 heteroatons to {)e pl ace the carbon aton(s)
i ncl ude, BRxETeHPs dfpYed from perifliney arsigdolp, cappazale, fsparbeline, chroyrane, chrogsasnif i c

level of satndfag, Iﬁﬁanllﬁndaﬂéleﬂqmomt ﬁaa?l@qnm&k%&aﬁl & ¥6baReRemoal kanyl " or

"cycloheteroalkenyl" I's used. pi ca cIoheteroaIRyI rougs I ncl ude, but
are not | iisichesgnene.gsoingoday pﬁgudehmwmqmn@imeep@tma@l& isexapole mephthytiding, anes,

oyrrof i ci resAfgAtEioRp, P hRAk i B e, PELPARL bR )
Het er pal k@md:mplurhl&t pryramkaz;ammh"pybgzd&gyr&hhneg:}nidhmspyrpmdinemymﬂmt her

substituent refer tp a al kan .al ke

respect i vé@virolizipg, Wﬂmgﬁ’é“ ﬁ’dﬁl lofjgng, H%‘m(?ég'ﬂ’(?n t@ﬁ%ﬂzpiqa@%@é%m ated
hydr ogen ahiepleneafigzdlé) tamBaRemdd the LD | FR6RFADY, tHR HefttoabARow is Gofnf REENt

het eroat om ¢ groups. Typical heteroatom c groups which can be included in

t hese or od’b@anlﬁﬂ hgrsoariply mogy peigebly from Sel@ memberebhetgyoaryl Preferrgd 0., - S-S |

0 1oy o s A SRR, py P el R,

R38, 1R39, 'indel pariding4pvinetine, mdiap@nd:ecazdlg/attd;mlmzwn al kyl, substituted al kyl,
aryl, substitut. | ub k | pal kyl ,

substit ut ed cycﬁga%bﬁwg@l %e )euf 3% a'ftsl(bgzhbst |etr¥# é@lé?t&ﬁévie)%(%ﬁkyl ,

het er oal kyas deﬁnddﬂteteﬁmtm@rmmmm'wdthbles hrelude et wie,nos litnéted to peidyBalfwegler oar yl ,
het er oaryl.a ubsti tyt IaI kyl. "Heteroaryl 'by itself or as
part of arﬂ’)‘%qliéf ]goﬁ‘ﬁg i Lﬁg‘%f@% m)noval ent heteroaromatic radical
derived by the“Hg M”@wsm&ra@woﬂm&&mlmeﬁmmo%%ym alk§l par ent
het eroaromatic ring system @M‘%’pl cal het eroaryl gbroups i ncl ude but are not

limi-tied gadigsl @thb&wvﬁthp gbto 3 ot cglraé%stme% Inadgrmping) pr

acridi ne «ia%,j?‘g ci nnol i ne,
furan, égazo t‘lﬁﬁ gz E&’fvﬁg a(ﬁefé?c{aﬁggfdhﬁe\ﬁ%g I ZI nafiél%})il SO gsh%rof i ran,

i sochr orrenetend@loihn doﬂneuclatm@|hntstmanrldkany1;dnqt9mw1alhe1yl asdoticsrolyalkynglrazol e,
napht hyr | dls?cﬁ eIn pbef)ilgxﬁ nﬁbo%hgﬂ'{%%é}célhze eﬁgaglalpyldgroup 1s%%e§bant ! erea ne,

phenant hr ol
heteroarylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety of the heteroarylalkyl is 1—10

|-1n_)

20 membered and the heteroaryl moigty is a 5-20-membered heteroaryl, more preferably, 6-20
membered heteroarylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety of the
heteroarylalkyl is 1-8 membered and the heteroaryl moiety is a 5-12-membered heteroaryl.

“Qxycarbonyl” by itself or as part of another substituent refers to a radical
-C(0)-OR* where R* represents an alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl,

25 substituted arylalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted
cycloheteroalkyl, heteroalkyl, substituted heteroalkyl, heteroaryl substituted heteroaryl,
heteroarylalkyl or substituted heteroarylalkyl group as defined herein. Representative
examples include, but are not limited to, methoxycarbonyl, piperdineoxycarbonyl,
phenyloxycarbonyl, benzyloxycarbonyl and the like.

30 “Parent Aromatic Ring System™ refers to an unsaturated cyclic or polycyclic 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,
9




s pteridine, purine, pyran, pyrazine, pyrazole, pyridazine, pyridine,
pyrimdine, pyrrole, pyrrolizine, quinazoline, quinoline, quinolizine,
qgui noxal i ne, tetrazole, thiadiazole, thiazole, thiophene, triazole,

xant hene, @urfhobdifazinke. Preferably, the heteroaryl groupctdsohiisses20
menber ed het & oaryl, nore preéferably from5-10 nenbered heteroaryl.

Preferred _heteropar oup are those derived fromthi ophene, pyrrole,
benzot hi opfigtene, B@ﬁg%ff%{ﬂ % N e PPN BromatcImg; syiems ipcygs.diug

oxazol e angteRYl BRitétEro, Ade&mﬁehyla%eﬂamﬂykne, %@Jpﬁéﬁnﬁ@yl@né @ihFREne, huidngR42
where R42 is an heteroaryl group fined herein. ﬁresent ative exanpl es

i ncl ude, bbnzeRcechiBIens, cRTONERF, ﬂ@orapwmq;ﬁu@ren% baxacene, hexapheries hexaleng| |
| dazol y1 SURRL ABGCLNE ldehe ynachE BRI ok Mene, Bitabh ] denflpens P L of

anot her substt uent er$'to an acyc Is'ra ich one of
t he hydr ogevalwbmmtabbmdmne,tpm’acmr Ihmtalm;pmtam@ecpdrylyna phenaléneal or sp3

carbon ato aced th a heteroar ro er.e specific.al kyl

noi eti es aﬁ Fnag &’é‘i‘fne’ pmnéaﬁgww&pm@ﬁﬁg%epﬁgpy%w ene, tnnapht%a.lkeXe

het er oar yl ﬁid(tﬁél}ﬂ:e and/or heterorylal kynyl is wused. In pr ef erred

enbodi ments, the heteroarylal kyl group is_a 6-30 nmenbered  heteroarylal kyl,
e.g., the all cam—ﬁmm%%%?aﬁm@ﬁ@%@f‘épééﬁﬁeﬂ@l is 1-10
20 nenbere@hféﬁ@ e&em (oGfHRA M bs% ftea 19 BroBB SR B aREMy TOT €
preferably, 6-2 0 ﬁ%ered ﬁet esgm(;ary TRy —h% theltﬂ‘gfkanydl315 al keynyl or

al kynipl rmteetayednmﬂa e samepedlﬁareyt hﬁtwyatoms Tsz@alrb@tﬁb@zt@us torrépla¢ecthtearbomar y|

gﬁi)ﬁlgrl zu s{ﬁsir?ce re i{(’)ﬁé&)?&;ﬁ c’a ’%E%E%B?%%gc%elb géé ?%B?%sgﬁ[; 21;1

al kyl , subdéfintitionef ¢ aﬁrkgfclhetemayd»matmrhgtsyﬁtemsé’chraf@bd ring yysteanksyih whichmnswbst i t ut ed

| al kyl | .ol k bsti.tuted cycl . Iht | k bsti tut ed
vl onet or BRIAAITRe FlssarSHPRYtC e BY Parc Huinee a5 wyraion ot wdary - °

subst i t ut eghchas,go0adatiple, aﬂ@ﬁﬁ@l@%ﬁh’dcﬁd}d@ﬂ beﬁﬁofﬁﬂb%&ﬂdﬁ@do}h@ﬁa@ﬁ@@{dﬁl@l | cyl
group as defl ned herein. Representative exanples include,, but are not

linit&d told ﬁﬁ%éﬂ%ﬂ&ﬁ%ﬁﬂmw B@F@.hﬁ@m%mwwt%ﬁw BIE akedshy | |
benzyl oxycgrBen m?fﬁﬁoﬂeh&rﬂ J’c ?fgbc';lfr)f%rﬁﬂémﬁfeogﬁBﬁ‘énﬂcﬂﬁoﬁYeshﬁ'Eﬂ refers to

an unsaturated cyclic of Ic rihg systemhavi’ng a coénjudated it
el ectron simsitigzvle, Splezalé, |mxidld yndohndz irctlot zine, tisnbanAdtfieranl ééachidmene, ismfddlgar ent

aromatlcrln stent .ar,e fused ring s i ch ne or rmeof t he
et S isnfhaR BOGi e R, 1Shs2dle AR At GRaBREIE bt
unsat ur at egerirgidiie, gHenarftiidifs phgadthrole, phenazine, phthalazine, pteridine, punne,

20 pyran, pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolizine,
quinazoline, quinoline, quinolizine, quinoxaline, tetrazole, thiadiazole, thiazole, thiophene,

triazole, xanthene and the like.

“Pharmaceutical composition” refers to at least one compound and a

pharmaceutically acceptable vehicle, with which the compound is administered to a patient.

25 “Pharmaceutically acceptable salt” refers to a salt of a compound, which possesses
the desired pharmacological activity of the parent compound. Such salts include: (1) acid
addition salts, formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with organic acids such as
acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid,

30 pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, 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,

10




WO, 2004/ 047771 FCTI US2003/038175 fluorene, indane, indene, phenal ene, etc.
Typi cal parent aromatic ring systens include, but are not limted to,
aceant hryl ene, acenapht hyl ene, acephenant hryl ene, anthracene azul ene,
benzene, C{ig/REMAr7E0r onene, fluoranthene, fluorene, ﬁ@ﬁﬁﬁﬁ“mBﬁﬁgphe”e
hexal ene, as |ndacene s-indacene, indane, indene, napht oct acene,
oct aphene, ent a- 2, 4- tacene, pental ene

i ene, :
pent aphene2 5 %‘H% %ilrgﬁ%lugneﬁ‘ﬁ@’i‘é‘rﬁ"fpg Oﬁéjuifgﬂ’é? aci% ei adene, pyrene,
pyr ant hr enmmemyrul@;@w? 2@%&@@&& £R&botylic mhghaiheaemcaeﬂ 3 BBedylgt6pionibar ent

Heteroaromatlc Rin stem' refers to a parent aromatic ring systemin

whi ch one #id:fmpeth 3?06‘6 [dcids rary byilaeatis aﬁ’és’é‘%’bﬁ‘é@“ﬁ?@ﬂo@é@% wib) are
l ndependenélh{){nmg&l ﬁﬁﬁﬁga ﬂ{hBL& &l sa§ c1 gﬂgﬁﬁ@%&c{‘ o dUBhiER0RL HIH thd Y P caI

het er oat o to re car éto ut are not limted t N,
P, 0, 5S, Slike;et @) sapémquadiehynranﬁim@dn wesemtmmhgaredlefonmoumbm re;ﬂadbﬁar ent

het eroaro S ste fused [N stens i n,which.one or nore of
the ri ngsr@?e a o{r?r’g’t %E%h 1poa}n uf)alhn?ﬁ%&rloﬂ’gog a&?%‘“s‘%%ﬂ%& &4 or
unsat ur at echordifateswigtsan d’sngmuebmha; asattaiholdmine, dietharslsthiafistheedl@aingy an,

chr omane, 0 i .,ndol I ndol i ne, xant hene, etc. Typical parent

het eroaron& ?Hqglr"}@m@%?%ﬁ@ rljig‘?:l ude, but are not linmited to, arsindole,
carbazole, (3- O%E%ab&ﬁlcaﬂlé&%@l?e vEHEISPRASS toCd difRehd, Erﬁuvzfn%”eﬁ& ient 68 dazol e,
i ndazol e, indole, indoline, 1ndollzine, isobenzofuran, |sochronene

i soi nHol e, cmmgdrlﬂublrlphr@comnwdnmdmn@terquot hi azol e, | soxazol e,

napht hyri di ne, "p‘@n eyt b h
phenant hrol i ne, %Buﬂes Egﬁ al gklznletr?{e}ﬁg ht erl d| ne%purl %1% %% pyran

pyrazi ne, 'rmyardmogqablyrhprendam ne, pyridine, pyr| m di ne, pyrroI e, pyrroli zine,

qui nazol i ne, qui ne.,, quinolizine Letraz t.hi adi azol e,

Chi azole. "t hi op esventite” o ahieiibn Ferrd Ao bR R3Sk pteBE o

conposi ti Oﬁusorda‘f(Eé scauging bt le€A she ofthe Wﬂﬁﬁbt&md ofithe aisaisemotidtdeeélbp h a

accept abl e vehi th which the_ co u .S adm nistered to a patient.

as " Phar meBFHS t@%rrnr%yv‘mﬁf@a‘weém erlgra@fpongdetpélres ipegsDW dpes nx Vel KBFHFIEHEE,  whi ch

possesses agﬁ %}ﬁ&gsmgﬁﬁ%g})gl cal activity of the parent conmpound. Such

salts inclu ) acid addition salts, forned with inorganic acids such as

hydrochl oric ac |_a9_rwone®b€r1@m derixativg of aémgfrmlpwl%lﬁmbreqqus éfémi}tlophosphorr c

acid, and I i c acid,

pr opi oni ¢ ggﬁ tﬁ%:&dggé)fefé&gm ga%&éqﬁ%g%tgglﬁ pr opr ?\%ﬁglpa%(?lgugp%col I c acid,
necessarily, pharmacologically inactive until converted to the parent drug. A hydroxyl

ova

20 containing drug may be converted to, for example, to a sulfonate, ester or carbonate
prodrug, which may be hydrolyzed in vivo to provide the hydroxyl compound. An amino
containing drug may be converted, for example, to a carbamate, amide, enamine, imine,
N-phosphonyl, N-phosphoryl or N-sulfenyl prodrug, which may be hydrolyzed in vivo to
provide the amino compound. A carboxylic acid drug may be converted to an ester

25 (including silyl esters and thioesters), amide or hydrazide prodrug, which be hydrolyzed in
vivo to provide the carboxylic acid compound. Prodrugs for drugs which functional groups
different than those listed above are well known to the skilled artisan.

“Promoiety” refers to a form of protecting group that when used to mask a
functional group within a drug molecule converts the drug into a prodrug. Typically, the

30 promoiety will be attached to the drug via bond(s) that are cleaved by enzymatic or
non-enzymatic 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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30 pyruvic acid, lactic acid, malonic acid, succinic acid, nmalic acid,
mal eic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
3- (4- hydroxybenzoyl ) benzoic acid, cinnam c acid, mnandelic acid,

met hanesul‘{,ﬁ%og,(,@\?g;7 , ethanesul fonic acid, 1,2-ethane-dicgulhailossiasi d,
2- hydr oxyet hanesul f oni ¢" aci d, benzenesul f oni ¢ acid, 4- chl or obenzenesul f oni ¢

0 P Lo OSSR 2 IS 5, 5L

4- et hy! bi chepdigdy?; @vﬁdy, Q@tedZIS@ﬂﬁadd'Hﬁﬁ&ﬂP@lbl c‘cwﬂpéndlqinl&@bﬁm& adiel d,

3- phenyl pr.opi oni c cid | acetic acid, tertiar butylacetlc aC|d

| auryl suIMEﬁhP‘és”a\f‘Plél %(@%W@Ye@@ﬂﬁm& 9T E96d Renresenialive snipapHedisec aci d,
callcyl] ¢ Bhd incRabltGreith Smifld 40 %ntnyR Ghély), BlifholdiCom, bt Of (2) salls

formed when an acidic proton presént I'n the’ parent fpou d is replaced by
a net al i drepzdoxycarbamyl {TGRBE f), tegttaltoxiycarbongyh (‘B Ratrinmethydsilyl “TMS$T), or an

al um num i.pp; di n ni.c ch as et hanol am ne,
di et hanol a%ﬁme%lylsllfé’? ﬁ%ﬁ%ﬁs WSIE% )ﬁ&tﬁkﬁ%g ls%sgﬁﬁ t“i’ﬂ&“i‘ﬂ% like.

" Phar mac e udliyloalytaybaagt; emwﬁé@hhﬂstmhylﬁir(]ﬂarbbﬁﬁqu‘mgﬁl”ﬁ ndéd-uamylo@dgﬂbmﬂt
exci pient 9 t i ch a conmpound, i s adm.nistere Patient"
i ncl udes kﬁjﬁgﬁ)é]:o ) EI’%@‘FEL‘E CERGRIAHVehiroxy retesting exoups iuclyle, bufamnok Ohangeabl y
her ei n. Hﬁrﬁﬂémbltﬂose%erﬂqsn%kp ou15 &f thér acga&droedmghteq%uémasrﬁeﬁkyl Ofnd
acquiring a d| sease or disorder (i.e., causing at |east one of the clinical

synpt@nms  ofityl gihergjas Wl as alkyl atlerg é@ﬁ@hwopﬁa%}’l ethgrsptitalletailyl ethers hlﬁlyallyé exposed
to or pred#tﬁé ﬁsed to the di sease but does not yet experience or display
synptonms of the disease). "Prodng" refers to a derivative of a drug nol ecul e
that requires é‘_S_MLE@’rrﬂkts'torangptﬂthhicﬂlmebomprethydr@enaMStakm active drug.

Prodrugs are fr ent ou not ril [ ically
Tnact | ve dnamenEdity Bmabe Fih A Sme D et Sbe Bty  ROREATES C%saﬁ%aﬁsn. g drug
may be cormaua@duﬁm ncitQiim&)dEtdxpl\/ﬁ ~-RPp.G, == om‘htm“ oSt es, R R
prodrug, i n_vivo oV ound.
An an¥no gﬁd'%[ § ﬁokom’eplﬁ’eg? ﬁé ‘%‘%ﬁ’(ﬂ#’esw)gk bﬂ@gg
ani de, enafoso@»R“mm@xo BPORORONC) (DP(@')@W"‘ROR“) aC(ARSULE@RY, pr odr ug,
whi ch nmay be h%% l@%@  ViVo to 5 t,he am65|06100rngpund dA‘ anr boxyl i
aci d drug 1#9) R’ -6 (Q S(DP C(O)NR R%, NR*C(S)NR”R
NRZC(INR®)NR®R®' and -C(NR‘SZ)NRﬁoR61 where M is independently a halogen; R%, R®!,
R® and R® are independently hydrogen, alkyl, substituted alkyl, alkoxy, substituted alkoxy,
20 cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, aryl,

(¢

substituted aryl, heteroaryl or substituted heteroaryl, or optionally R% and R%' together with
the nitrogen atom to which they are bonded form a cycloheteroalkyl or substituted
cycloheteroalkyl ring; and R® and R® are independently hydrogen, alkyl, substituted alkyl,
aryl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, aryl,

- 25 substituted aryl, heteroaryl or substituted heteroaryl, or optionally R* and R together with
the nitrogen atom to which they are bonded form a cycloheteroalkyl or substituted
cycloheteroalkyl ring. Preferably, substituents include -M, -R%, =0, -OR®, -SR%, -§, =S,
-NR®RY!, =NR®, -CF3, -CN, -OCN, -SCN, -NO, -NO,, =Nj, -N3, -S(0),R%, -05(0,)0’,
-0S(0)2R™, -P(0)(0")z, -P(0)(OR®)(0), -OP(O)(OR*)(OR™), -CO)R™, -C(S)R®,

30 -C(0)OR®, -C(O)NR*R®! -C(0)0", -NR®2C(O)NR®R®!, more preferably, -M, -R%, =0,

-OR®, -SR%, -NR%R®!, -CF3, -CN, -NO;, -S(0),R%, -P(0)(OR®)(0),
-OP(O)(OR%®)(OR®), -C(O)R®, -C(0)OR®, -C(O)NR*’R®!,-C(0)0", most preferably, -M,
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25 (including silyl esters and thioesters), am de or hydrazi de prodrug,
whi ch be hydrolyzed in vivo to provide the carboxylic acid conpound.
Prodrugs for drugs which functional groups different than those listed

above are wghhodgpp¥p to the skilled artisan. "Pronoi et pd@f8hsosH7e for m of
protecting group that when used to mask a functional group wthin a drug

mol ecul e copyerts the dedg iatg a prodrug. Typi call the 30 pronoiety wll
be attached: 5% d’_r'§8‘ y%gkb nd'(g% ﬂ%tngF’e‘g&) Se}@%@(@ﬁ;%@%k_ or

non- enzy naig(Q)RBaCEOYORY -£00)0" Rik&R Yl RY 268 R¥are heASMSd hkbvd. 9r oupi ng of
atons that when attached to a reactive functional group in a nolecule
masks, reduces or prevents reactivity of the functional group. 11 WO

2004/ 047771 PCH 3 ” 85 0 i 00 - found in
Geen et al., " &l t%%?%?‘gg%gn{ncﬂ eg(r%fg{gfgkq{ng%{?@?%@%mg&d ed.
1991) sand dsecliorating thetdisease or Gsopien (iey mrreftingpntddeting therdgaelopmenvief theds", Vol s.

1-8 (Joh v 971-.1996).. R tati i . {. J

or oups_1 nctee orh s BBE e bR FiFd Shitgms Bersi . B apt PRt cFEnEr
T oy A S 4 o A SR BN 1 o
rine S, A '), .. 2-trine Sl - et hanesul | on "SES'D, tri an
subst it ﬁt e@sq%mﬂ?@ Py theqaient. lnyystan ?@axbééwln& Geatingo P af%@qqﬁyqe&xwar bgnyl
("FMOC") . RhibhtRip e @bdayd Mé@déi’%@ﬂi&rbp&l?giwma .,agwqimﬁo}é bEEdisEembRsSent ati ve

hydroxy protecting groups include, aré no limted to, those where the

hydr oy gr&uptom), physindegicadly] @igedtabilizalidnafatpbisical paramstane arheth. Brigtt o trityl
th : y y e d : i ilyl
cthers anciiapies fibdiie WeRhSort FHOARL AR IOBIEE BB cTee bERGNGBL Y

nor e hydr odjsordext ons are independently replaced with the same or different
-Sléggtl Eg?nt (:8) .‘iﬂéglgu%l_c ;Eu%‘fetciit u?ntu%t,, i ncl gde@m%t&o%gc%y%%%nﬂh&tw%? t o, glCN
o Ui e RO A A) SR o e B 20

- ¢( O MRe0Réseasgy [pOtherdpeyitsplipgectivi ROty érmpefr&iﬂe@?e(%) sgreerrd: e NRe2C( N

6) NROOREL gigchse £ldlks 2D ARG. Wi wigh, %, P URARAARRS byddel ogen: REO, 61,
R62 and R63 are independently hydrogen, alkyl, substituted al kyl, al koxy,
substituted al KRef§rence will now be made in detail to preferred embodiments of the invention.

While the invention will be described in conjunction with the preferred embodiments, it will
be understood that it is not intended to limit the invention to those preferred embodiments.
20 To the contrary, it is intended to cover alternatives, modifications, and equivalents as may

be included within the spirit and scope of the invention as defined by the appended claims.

Compounds
Ina first aspect, the present invention provides as compound of structural Formula
25 @:
o R’
R'—A—B, C.t N\Hii(N 54
R2 o

or a pharmaceutically available salt, solvate, hydrate or N-oxide thereof wherein:
a,b,x,yandzare O or 1;
A is a cyclic amino acid;
30 B is a basic amino acid;

C is a small amino acid;
13




20 cycl oal kyl, substituted cycl oal kyl, cycl oheteroal kyl, substituted
cycl oheteroal kyl, aryl, substituted aryl, heteroaryl or substituted
het eroaryl, or optionally R60 and R6' together with the nitrogen atomto

whi ch theywﬁomwgd forma cycl oheteroal kyl or substi &t eshoosossizs
cycl oheteroal kyl ring; and e and R65 are independently hydrogen, alkyl,

bstituted | | , b tut ed | qal kyl
(S:;clsolhe'tje(raoa?kx/gs a”éﬂb%%?‘itﬂ"teéc Oﬁ su S . %ﬁifﬂ@fgnyggs‘@ﬁtﬁﬂeflt uted aryl,
het er oar %&yﬁﬂﬁﬁbﬂsﬁyﬁm@uﬁlﬂhﬂé@ﬁymﬂcyl QszlsQEBhﬁ r@bémuteéérym@koa% t oget her

with the nitrogen atomto which they are bonded forma cycloheteroalkyl or

subst i t uthstgroalicyd|sybsitetedbgtrspatkyl; hﬂjerowbﬂlé@%| spbstisgipd hetergayisyliomg) ude -

Noo oG RR E R %{%%I%RWY%P%@%W@E% Gyt = "

- P( O ( OR60) ( ORY s alksX CTHORSIXRIRALH:)S(Q)#H0) REOS)R)IBONK ) OR60,

-C(O NR6ORfi 1; C(O%g% 4NR620(O)NR60R61 nore preferably, -M -R60, =0,

- OR60, - SR60, ‘3 CN, N2, -S(O 2R60, -P(O (0R60)(0O),
-OP(O)(ORGO)(@Rﬁabareﬁa@em&m op(@@RGo, - C( O NR60R61, - C(O) O nost

pr ef er abl y, 12 WD 20041047771 PCTI US2003/ 038175 R60 =0 - OR6D, - SR60,
-NR 6R61 RcF%CHZQQNHN@zC GHHDEs, - oP(O) (OR ) (0e), -C(ORfi O
C(O)CRGO C(RG)iQa Whet'R’BPHR®G’ and R62 are as defined above. "Treating "
or "treat msnt " any di sease or disorder refers, in one enbodinment, to s

amelorati ng ﬂ%és dkdesbetitsied alkyb petds substiteted acylrazyt subgtituted ead.reylalityh he
devel o f i

t her eo1Ico ;T%ﬂ#’srtlﬁgﬁ%ﬂﬁ 118»'1 2‘%@ S%Stubggltsl?eﬁé}gﬁkﬁ he&%}r aergl’ SEBSPﬁhe(ﬁ?éer S

anel i or athew@mlﬂkehsubsbmadmwwmmﬁaowwmbenyl onsibshtuteshyoxyoarbdngyl; di scer ni bl e

by the patien y oth diment, S‘treating" or "treatnent! 'refers
to inhibiti ng( @Rdf“seé% B ﬁ?’ggﬁ%%eporgsk?%ﬁgphym cally, (e. g.,

st agq : i zation R§]1:is dlkyl] ﬁmemmtleblaﬂcyﬂ,@rysmﬁmtéi a:gahamandyngumkdtgd arﬁﬁlall@l,,nb .
stabilizatjon of a physica r . anot her embodi nent ,
"treati ngl Worsubyt ﬁé‘ﬁ‘ti het?@?@)’]shﬁftﬁ%‘& %SH@“%%‘%%&% hﬁf’ roprylaligl 8k ase or

di sor der .ghshngepRasbusRiky, ef fective amount” neans the anount of a conpound
that, when admnistered’to a patient for treating a disease, is sufficient
to effect suchvitirtbeprosispsthet the 15 di sease. The "therapeutical ly effective

anount™ will vary |]Qfg1 nmpound, the disease and its severity
and the age, wei ghgweta y?aﬁéﬁ]%ég?ent to be treated.

ais 1 unless A is proline, B is histidine, C is serine and b is 0 when a is 0;
0 and
R? is -(CH2)xS(0):R® or -(CH2)mS(0)a-S(O)oR> unless b, x, y and z are 1.

Cyclic amino acids include, for example, natural amino acids (e.g., proline) and

unnatural amino acids (e.g., the four and six membered analogues of proline). Basic amino

5 acids include, but are not limited to, natural amino acids such as 'arginine, histidine 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, etc.,
sarcosine, orthinine, N-methyl glycine, citrulline, z-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

14




Ref erence will now be nade in detail to preferred enbodi nents of the

i nvention. Wile the invention will be described in conjunction wth the
preferred enbodinents, it will be understood that it is not intended to
limt the pyenjhfy to those preferred enbodi ments. 'Eq.,ﬁﬁﬁ) ﬁ)?ﬂgg ary, it
I's intended to cover alternatives, nodifications, and equi val en as may be
included within the spirit and scope of the invention as defined by the

appended @reayshsknowndnfheardses g Spatele, Lhsmistry anf Bigphemisiy of dyrine Aéﬂs,pr ovi des
as compou @thfates aid Pirﬁfeﬂt Hp, RVElﬁwﬂﬁ (ea{')ai\/ﬂa}cel B%kkep Nevh Yo&l’l%’ﬁf %YJat

|~ ("~}R4 "~u~ I( rmaceutically avarl e salt, sol vat e,
hydr at e oul Myf&)&cclé%(ﬁéﬂé@ﬂ}ﬂw éﬂmqulsfaﬁt ab,J Meﬂaﬁl@hzrarlé&'br% 13&2,|I§01h1d¢3ycl iC

200410477 Ao mE T e B TS 2R B B LIS d Rt e O

sul;stj t ut ethla(fyfrahedi‘d%ylewll@m% 2533},1H$ﬁbyt Btopdlyﬂzkks}dl%l&l;: 3‘3on?7/t5 71082 yWﬁé}kgtl vl
substitute Ly nyl , substituted aryl syl fon et er oal ky
substi t ut é‘g Jﬁ%‘%/ Q%ékﬂs’%ﬂét%gl?égﬁwg‘?ﬂaf yIAdV §ﬁ%§f‘”’f"t§f’ %‘Je?]oé‘f]yl sul fonyl ,
het er oar y|@&iﬁi§'e¢a§q@7'ﬂ&u #aD z@erqw]y’v%kg}ab pehike A Qﬁb{l::oﬂﬁm %cte' tuted

oxycarbonyl; 5 R2i's alkyl, -(CH2)nS(0) (CHZ) or
( Cvle)n nw@)csrssch asrthoss described m Qlsonter ah, A déiedo Chers 19 a é?mnqi {thorevl or 2;
I's - CHeINSReRle 1955250830 H2:
10 In a second embodiment, A is proline, B is histidine, C is serine and R3is
-CH,CONH,.

Preferably, in these first two embodiments, R' is acyl, substituted acyl, arylalkyl,
substituted arylalkyl, oxycarbonyl or substituted oxycarbonyl. More preferably, R is acyl,
substituted acyl, oxycarbonyl or substituted oxycarbonyl.

15 In one embodiment of the first two embodiments, R? is (CH2)mS(O)uR’ or
«(CH2)mS(0)-S(O)R’ and m is 1 or 2. In another embodiment of the first two
embodiments, R* is NR'R® and R” and R® are hydrogen.

In one embodiment of the first embodiment, a, b, X, y and z are 1. In another
embodiment, x is 0 and a, b, y and z are 1. In still another embodiment, x and y are 0 and a,

20 b and z are 1. In still another embodiment, x, y and z are 0 and a and b are 1. In still
another embodiment, X, z, aand b are 1 and y is 0. In still another embodiment, x, a and b
are | and y and z are 0. In still another embodiment, y, a and bare 1 and x and z are 0. In
still another embodiment, X, y, z and a are 1 and b is 0. In still another embodiment, y, z
and a are 1 and x and b are 0. In still another embodiment, X,y,zandbare 1 andais 0. In

25 still another embodiment, z and a are 1 and x, y and b are 0. In still another embodiment, a
is 1 and x, y, z and b are 0. In still another embodiment, A is a D amino acid. In still
another embodiment, A, B and C are L amino acids and the o carbons adjacent to R? and
R®, respectively have the L configuration.

In a third embodiment, A is proline, B is histidine, C is serine and R3is

30 -CH,CONH;, R! is acyl, substituted acyl, oxycarbonyl and substituted oxycarbonyl, a, b, x,
yandz are 1, mis 1 or 2, and R* is NR'R® and R” and R are hydrogen. Preferably, Rlis
acyl, more preferably, R! is -C(O)CH; and R? is alkyl. Preferably, R? is allyl or methyl.
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Ris alkyl, -NR6R2 or -ORB; 10 R5 is alkyl, substituted al kyl, acyl,
substituted acyl, aryl, substituted aryl, arylalkyl, substituted arylal kyl,
het er oal kyl , substituted heteroal kyl, heteroaryl, substituted heteroaryl,

het er oar ylv%g%l ,047&‘, stituted heteroaryl al kyl, oxycar bor}y}rmoogmgﬁﬁg tuted
oxycar bonyl ; Ré R7 are independently hydrogen or al kyl; and I s al kyl,

substituted al ut ed | k d. aryl al kyl ,
15 het er oal kyl w%ﬂ%’& ?&e&?ﬁgﬂﬁgﬁlg}eag?fﬁ{}%/ﬁﬁrﬂgﬁpw{, ,Rl '8:2{) ('Elgi’gd et eroaryl ,
het er oar yl -ﬁﬂ:]?!z\)tLS(O))nRSSaubsﬂ iftlutlﬂdnaﬁhlﬁfd;ﬁﬁérbd r%\is loyand RAig d1kylloe swsﬁwteﬁioﬁkﬂ hat : CR_5
is not met en i ;. unl.ess A is. pra i S, i i s
serine and® y 12 e"&‘t’i“s‘s'g 8 E‘r?&yléyll‘gs‘“‘(s@ ‘Jr?S'( g ‘é’%’) n, S(O) n

S(O OR5 urenﬁ)%amkbm %is ¥ 2R0R° I a@f/ﬁ'or%ubsu% dcg1. AfsAP m@&h&%ﬂb@&kﬂéﬁ?m i Q"
exanpl e, natural ami no aci ds (e.g., proline) and wunnatural am'no acids

(e.g. 5 t heanfl@is exyaarbpmyl o pibstiwtedamutachpes of proline). Basic ani no 5 aci ds
|nclude but an I b nipgd

hi sti di ne and I](I??/ﬁ;) ?ltrlleer r%&églge%#&%ﬁbg%%%ﬁ%seﬁ%u%ew %?(62‘?% and

or t hi ni ne.is KEBL)SED)+H(ORR’ dsd miimi! Brberalilpm andamnda Qan@Rf/rslaﬂiq,l osaryl ne, al ani ne
and t hreoni ne. of unnat raI LN _co unds . i ifically
cont enpl at ed. éﬁ%ﬁl ﬁ?eﬁgmé%?pc?gl Cﬁ{ﬂbfj@ ?@%@Hﬂﬁf@ gﬁ?&{]g élsm'%:ﬁ(é »ds of

t he natur atliy (@GEMS((D);!E.Sarm:ﬂﬁsachﬂﬁwenﬁﬁdlﬁieﬁﬂhn@o aliim-‘fmstan@mmrg 1.aai d, 2,3
di am nopr Opl@lpl c .acid, 4-am ngbutyric acid, etc sar cQsi ne, i_ni ne,

N- met Byl qgerambadimen 1 isder 2ang iR j9 alkyla i ! sonllien embpdimet; i isdanddie of
am de bondgadyp conmpounds may be optionally replaced by isosteres such as -
CH2-NH, -CHZ-'S-, -CH2-5(Q) -, -CH2-§(O) 2-, -COCH2- - CH=CH-, ,CH(OH) CH2 which
14 WO 2004/ 047172 foegity eogpdomnt IR ispolings B iskibtidike Svim serinetand R s (see e.g.,

2331, ~ERECUARR SR e RO s R o

aL, Life Swi2 and @qNRzR R’ 184 B? artlhydoigstt. Iatonaembddunwdmmma b9B0,

238%3%121 T%ISI ﬁ‘r‘i‘b etrahet\dro yLaergban& 8ndndzar§'40]1ﬂstlj_ir Mlel' Li fe Sci.

embodlment X, yand z are O and aand b are 1. In still another embodiment, yis 0 and a, b,
x and z are 1. In still another embodiment, y and z are 0 and a, b and x are 1. In still
another embodiment, x and z are 0 and a, b and y are 1. In still another embodiment, b is 0
and a, X, y and z are 1. In still another embodiment, band x are 0 and a, yandzare 1. In
20 still another embodiment, b, x and y are 0 and a and z are 1. In still another embodiment, b,
X, yand z are 0 and a is 1. Preferably, in the above embodiment, R!is acyl, R’is
~(CH2)mS(0):R>, m is 1 and R® is alkyl
In a fifth embodiment, where A is proline, B is histidine, C is serine and R’is
-CH,CONH,, ais 0 and b, x, y and z are 1.
25 Figures 1-5 illustrate exemplary compounds of structural formula (I). Another
| exemplary compound of the invention is Ac-Pro-His-Ser-Cys(B,B-dimethyl)- Asn-NH,.
Covalent modifications of the compounds of formula (I) are within the scope of the
invention and may improve the soluBility, absorption, biological half life, ezc. Such
modifications may be effected by selective reaction of specific amino acid residues with
30 organic reagents. For example, histidine 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
16




s et at, Tetrahedron Lett. 1982, 23:2533; Hruby, Biopolynmers 1993;
33:1073-1082; Wley et al., Med. Res. Rev. 1993 13:327-384; Moore et al.,
Adv. in Phannacol 1995, 33:91-141; Gannis et at, 1997, Adv. in Drug Res.

29:1-78). TWe208piheles may al so contain peptide mneti %ng@s,@ﬁﬁshose
descri bed in-d son et at, J. Med. Chem 1993, 36:3039 and Chorev et al.

S 1979, 204:1 nmbodj B
o e af ne Pepap&idis & M%?a ity R Rt py bty Ay rofh Rt oo o f:fst w0

enbodi mentghenyRdlybsal; %M'vm@d&hﬁéﬂe*s UGRGhnaiaYI and Akpaing¥ kesidussipsy bé ut ed
aryl al kyI oxycar.bonyl 0 stituted oxycarbonyl. More preferably, R is

acyl , ed yn %rwnlrb'x‘%l coRdiitions b PRoyKle s GorEspopipe giaRYiand s | n one

enbodi m%‘nt Rgidhbd, S ﬁﬂ&nafm%hﬁﬁfﬂésd dIfhydréafateSvidle seBRe Bhd
-(C 2) n5( Oa)sjp%[ylS(Ol)ORS é?ld mis 1 or 2. r?Ega\Fléy?h}ér errb%dl maen% o? the first

two énbodhreenine residdies mapRy Riectively Fﬂosahmtyla&da The kyaming groups of listelimerdnddi ment

of the fII’St enbo odi ment, X
is 0 and ays%emyyg?ﬁ%ﬁ?‘ﬁg?lghf%y aﬁéds@r?gﬁ%,ﬁ ﬁ%f”se%@é?rﬁﬁﬁ?%dcg d y are 0 and
a, 20 b amdpartiad, & .H. Ffdanﬁh&toasmmﬁﬁm@smﬁnmet(w%» y and z are 0 and a
and b are 1. In still anoth enhodi nent and b are 1 and y is 0. In
still another &fEX¥atisatAR With 1-gmagglabcro§sr]énk1n%mng; @&ed z are 0. In still

anot her e”ﬁ@i@(df@ﬂioety)f}z 911&&1%&&11@@%@{@@5&&& ﬁn@d?oxyrsﬁcc@mnﬁdb esttld, biter30PL her

enbodi nent, X, z and a are >"I'n still another enbodiment, v,
z and a aﬂ-@lqosalwhsz aaddw@lc@pfen@lonatlnrr%dqeﬂprséﬁm ﬁwccmasm pieTs SUckasy z and b

are 1 and £t Siflonib@ulhitld o A0n et iRt Rlnidsqng, 3 are 1 and x, v and

b are 0. I sti >z and b are 0. In
still anotheN—maibmder&t-qctaMe; ac. pmBy beritsed t@binidconhpousds With watreoidselublenbodi nent
A, B and C are cids and,the a carb t and R3,
Cespect | var P PERTHEH U R RIP I B e P R ARER et e B 1 s prof i ne,
B i Is hi st |1detlgﬂr3 -[Gpiagidsptienyly damd]pﬂanolﬁu&ae ma¥igle®blsed i attth @6bourfishéthi t ut ed
acy oxycarbon

| or B, ant ?(ZFH%/Qslu PR g’gsﬁ%f‘l ’t??%g eg C‘%ﬁg %ﬁ%‘{ﬂ‘i’“ﬁ’a’%ﬁgy Pé ’Qi‘r%‘%lé(%?g?tezdﬂﬁﬁ}es 5 a(r:n y: >
o L SR e S B REE e loys oo ittty = 2131 o
' The present invention also includes longer peptides comprised of repeating units of
the amino acid sequences of the compounds of structural formula (I). In one embodiment,
the repeating unit of such a multimer is the amino acid sequence of a compound where a, b,
20 X,y, and z are 1. In another embodiment, the repeating unit is the amino acid sequence of a
compound of structural formula (I) where only one of a, b, %, y, and z is 0 and the rest are 1.
A multimer may be comprised of either the same or different combinations of
repeating units comprised of amino acid sequences of compounds of structural formula (I).
Such multimeric peptides can be made by either by chemical synthesis or by recombinant
25 DNA techniques, followed by chemical modification of the cysteine residues. Preferably,
the synthetic multimers have 2 to 12 repeats, more preferably, 2 to 8 repeats of the core
peptide sequence. Accordingly, the total number of amino acids in the multimer should not
exceed about 110 residues (or the equivalents, when including linkers or spacers).
A preferred multimer has the formula P', where P! is a pentapeptide, n is 2 t08. In
10 another embodiment, a multimer has the formula (Pl-Xm ),,-P2 where P! and P? are
pentapeptides. P! and P? may be the same or different and each P' may represent a different
pentapeptide derivative of structural formula (I). X is C;-Cs alkyl, C,.Cs polyether
containing up to 4 oxygen atoms or Gly, wherein, z=1-6,m=0or 1 andn=1-7.
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In a nore specific enbodiment of the third enbodinent, R is -C(OCH3, R2 is
-(CH2)n5(O) nR5 and mis 1. In one enbodinent, nis 0 and R5 is al kyl or
substituted alkyl. [In another enbodiment, nis O and RS is arylalkyl or
substi t ut gely 3¢y ,b@,l,flyl In still another enbodinent, npcgad:@BestE i s acyl

or substitute acy In still another enbodinment, nis O s and RS is

oxycar bonyl or substituted, oxycarbonyl. In another nor e, speci fi ¢ enbodi nent

of the third efgigicredrecombinaily m@ceﬂleephﬂemuﬂ%rner(leﬂ%%@(ﬂ@)lﬁf S(OoR5 and in
is 1. Preferahl, ), pwiRhidp'ond P2 o jRAdp dbsswﬁkﬂfxdetgésaa{eydrdlﬂfé}exﬁtaha kachpOt her

nmore specific enbodinent of the third enbodinent, R is -C(OCH3, R2is
- (CHR2) ns( @ trsnuli@ermpysbea differcatrentapersifientritl-100 and zg (fi Thsmuliinggrggay or

aryl al kyl 3¢ gtlor{aﬁ ARLLSS; g{@ggtggﬁgﬁ atll ESerini@r 2 and RS is alkyl. In still

anot her errbo n |s an I's acyL I'n a fourth enbodinent, Ais
prolifne, Bis h]omppuhdse);t’ stthcihgaldemaule (Thmdy Remomﬁedﬁmzmalenﬂttadmmﬁ

b d b I d d bon 1 2 d
RTs R REMLAR IR RaS S on Bt GiRRbbh CR o ARETRE AR plaii o s S0y

is and z daRtidn (id) iBtIBki6E br ﬁemdbﬂ'ﬁﬁingdgeﬁé%ﬁ yemheasibna&m proliferatiof, stc. pre 1.
In still %ﬁother enbodi nent,, x and and b are 1. In still

anot her enSHERARRY, a compguns %fﬁﬁu%mabt%M%aQﬁalaz b&F’é’dif?edlhi’ glysosylationst her
embodi MeNtycety1aBG péeifon Llo"i‘ylatlibrﬁgﬂlcféu@l{ %r&col*tib c‘l&dvla%e llﬂ]gé[%h@&ellular

enbodi nent, X and z are 8p are n stil er enbodi nent,
b isl0 adigand onprotpingerd Ereﬁqr@lrﬁ, compomdﬁ |0f steustirtdprnade dY pieeanjuggediod x are 0

d 0 d
o o Y Wl ool BBl Lo ALl SPBIRGEL sty g ¥ are 0 and @
Preferably, i n Preferabllyothe linlnhghioretnis firRattacheditoyd dia@siicor th@l@p@m ABDC RS, in

1 d al.kyl 1 f B
st di e o § UG paoiely fufradinte ARG ERimyelth Shgngy ot RpBolifor 2 05, oy

25 Fi gur estricthral foruski(B! &sevl bpbgyayent o bkiied atisast ﬂuuolhldihglmd‘lay oad disd( 1) .

Anot her errpl ar ound of fhe invention is . X

Ac- Prid- H| @%@5@%@?}}?@{%# g A%‘Fﬁlgﬁ-@“?a o fpant iNgag MolsY | ons of the

conmpounds lﬁénﬁeqtmﬁacﬁ $in RECHSUtEalhdl th ARHAGRR agénttopﬁletdrﬂ%@t dgefk. and may

i nprove the sol ubility, absorption, biol ogll cal etc. Such

modi fi cations mapiceldy, efinkisg swpisty wilkinshudp ¢ dinkessad p dinkise 25pedPr ¢osugatings aci d

rest dues Wihdapcillo QEAPB SodBAAYr to B YeptfR62 TR fanuld ik Hrller AR ALJRE MY DO
upon the particular application and the type of conjugation desired as the linker may be

20 hydrophilic or hydrophobic, long or short, rigid or flexible. The linker may be optionally
substituted with one ore more linking groups which may be either the same or different,
accordingly providing polyvalent linking moieties which are capable of conjugating
multiple therapeutic agents or diagnostic agents with a antibody.

A wide variety of linkers comprised of stable bonds suitable for spacing linking

25 groups from the amino nitro compound are known in the art, and include by way of example
and not limitation, alkyl, heteroalkyl, acyclic heteroatomic bridges, aryl, arylaryl, arylalkyl,
heteroaryl, heteroaryl-heteroaryl, substituted heteroaryl-heteroaryl, heteroarylalkyl,
heteroaryl-heteroalkyl and the like. Thus, the linker may include single, double, triple or
aromatic carbon-carbon bonds, nitrogen-'njtrogen bonds, carbon-nitrogen, carbon-oxygen

30 bonds and/or carbon-sulfur bonds. Accordingly, functionalities such as carbonyls, ethers,
thioethers, carboxamides, sulfonamides, ureas, urethanes, hydrazines, efc. may be included

in a linker.
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di et hyl pyrocarbonate at pH 5.5-7 and p-bronophenacyl brom de at pH 6.0.
Resi dues containing free am no groups nay be selectively reacted with
carboxylic acid anhydrides, imdoesters, pyridoxal phosphate,

trini trobgﬁ;%g(@?gﬁl,.jloni c acid, O-nmethylisourea, 2,4 16 YEOrZQ8dsssl571
PCT/ US200 pent anedi one, gl yoxylate, etc. Arginyl residues may be

selectively reacted wth  phenyl gl yoxal, and.variqus dj s. QG utam nyl and
aspar agi nyl regﬁ%‘ifégwatﬂéhméﬁéé?ﬁm}&?éhf%ﬂﬂ’é’ﬂuWF‘gﬁoﬁ‘é&%ﬁﬁ@t@%%i ¥orons to

provi de t BeanGs, MaRRONALIAGindrS A8BEA, A€ 1inke Ry ok rigl ESd 1 A RSturdl Odiky1 8r &Dd
| ysine may be sel ectively hydroxyl ated while serine and 5 threonine residues

may be seP@biary hetproaebien: Wherea flemible lnkemis desirgd.dhpEnksr may deiadlexibleand

| ysine ma by @by : ' , PASs e and
Vor ccul o PSSR YT ATELLY NBUGE <iifaladlanpor RERIANAR Tikihll? 057 )
Deri vat i z&bkesnmay dbé, fr exfaunpls, palpaltoloisos polyethlkis sycheayepol ymlkydengglycols.
1-bis(dia cet vl.):.2- phenyl et hane I ral dehyde, N-hydroxy-succini mde
esters, eéﬁg?og}lé?lg I@ﬁﬁmﬁgkﬁggraﬁm% %ﬁ(glﬁf’ﬁary onobi functional im doesters
((j e. %_- : b'di succi Bieﬁrﬂ%&,l ﬂ&ﬂ(ﬁi_gsgr&iﬁf)@ )c@;ialgﬁ%o'fmediating Iformatl;ior_l of % coval(ent bond

i t hi obi s(succinjm propionate)),. bifunctional naleimdes (e.g.,
bi s- N- mal %%@l@}@%&f Haehvedpnetipnality, of, for gxample QW“E%H{)%HHB%*’%W th

vat er - i NS @Rl AT) 18 PRRYAd thEBlefdpe@ic £Entr BRENSTE LAIPLEGHEEAL o Md peplide.
Phot oacti vat abl € agents_such as nethyl - 3- [élg- azi dophenyl ) )
di t hiltd] pr dsreiimighathe lipingereaw may besay reastive funetipnalgrpenikiznyvmpjotthose of skill
wat er -i ns I fal | ' .he directly
react ed wit e SEHORR Sl T L ifon lehBtol BofPloting SYERMANE oLt

br omi de- astlihydtydhhydenxyh kybostlats,)imidindoyly peaditivimwmide) en.).asoorilinglyuties | onger

pepti des conprised of .repeating unit f . e amnp acid s ences qf the

Do ounds THFRE BFE rivfe RE Pidmite, e ppoefemipib aef B b, Sorfedtbabiieafti, ini ¢
of such gafﬂMateH@icsup},sﬁ*ea&dﬁﬁi mgg@igbe&aﬂwaﬁﬁptef, aamel_@afplﬁlj@groupefmha, b, 20
X, Yy, an are . l. n anot her e odl nent t e,repeat_ln unit. 1s the am no

aci d155equsﬁe‘éorglfll%sro‘abr%%‘m’(&néhosgpg el v the o gilhireagtiag thafreyasietify one of a,
b, X, Y, &itiéndl %rcﬁp@ﬁfﬁich% typiedllyAiPeabtive vhdeRdethitBEadtioy cORlifHERA 56&d Of

either the same or different conbinations of repeating units conprised of
ani no aci @ctiviatpddn becomsfreacsing oGraups thit eanibg eetivated to beqemeareqctive inchygdere.g.,

Fecony nagle g E el R et B T R ot [oat ton ofthe
cystei ne resi dygsiniBh@hRuARlay be -NHR', -NH,, -OH, -SH, halogen, -CHO, -R'CO, -SO5H,
20 -PO7H, -N3, -CN, -CO2H, -SO3H, -PO3H, -PO2(0 RHH, -CO4R!, -SO3R! or -PO(OR')y
where R! is alkyl. Preferably, the linking group is -NHRI, -NH>, -OH, -SH, -CHO, -CO5H,
R'CO-, halogen and-COoR.

Some embodiments of the linker and the linking group include, for example,

compounds where the linker is -(CH2)p-, n is an integer between 1 and 8, the linking group

25 is-NHp, -OH, -CO>H, and -C02R1 and the corresponding analogues where any suitable
hydrogen is substituted. Other embodiments of the linking moiety include any amino acid,
which may be, for example, a D or L amino acid. Thus, the linking moiety may be a
dipeptide, a tripeptide or a tetrapeptide comprised of any combination of amino acids. The
polarity of the peptide bond in these peptides may be either C-N or N-C.

30 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, etc.) may
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the synthetic multiners have 2 to 12 repeats, nore preferably, 2 to 8
repeats of the core peptide sequence. Accordingly, the total nunber of
amno acids in the nultinmer should not exceed about 110 residues (or the

equi val entg, ,ygky-5ncl uding |inkers or spacers). A pr efp%rrhggoog)df,stli,srrer has
the formula E’ V\/nere Pl1is a pentapeptlde nis 2 to8 1In do another

EAT L et A RO AP TR oh 2 C

represent dagdbéticeipenttand ﬂ%ﬂiaﬂi@ﬁﬂid £ed gletipswTrdsideSuch tak gRtauiiabeifloispartia (1) .
Xis CL-C5 al kyl, Cl C5 polyether contalning \ﬂ%sto 4 oxygen atoms or Ayn
wherei n, 24 andghe Grermipad Aoy grawp of § Sompornd pEsmsoRAIdayem

PCT/ US2003/ 038 %Itﬁﬂax%&ﬁ&is% \)@Qlfsé‘&ﬁrg&h&?tﬁéﬂa Peulit Qg@ﬁ%dﬂﬁig&xbﬁﬁ; m'.‘.t i mer has
the formula: (PI-Qyz)"-P2 ere Pl and P2 are peniiépeptldes whi ch are the

sane 6r dicohigining a kmkér enlinkig grovp totrempoinds wEstrusiiyldommula fIf) eF@mcample

pent apept i al ly

functi onal@%&ggtag%m%%&% %Q&Rél g %go&%lﬁy%i%mn%gg 81” gf E)ct ur al

f olr mul ? ( ]a)tacrl‘mi tdthe amiid groap hz&lyﬁﬂtm ﬂmgﬂdoaylﬁc aid gobpsmc;ﬂgmﬁlnioﬁméi atnylge Iof |
mol ecul e as_| on i ca oe revent or i nhi bi i ol ogi ca
function (3PEHUC g‘i@ﬁ%ﬁ@% Ff”& ?‘BP‘y‘ifﬂ léﬁ‘lﬂ?ég threopge and sermg; og

cel | prol i@t VadBus ﬁbféue\,s of aF&ﬁatﬁ)@dﬂ% SidsHICOHRPaIHAS opémﬁhﬁél%ﬁmﬁi (1j or mul a
(1) may be podified @i ycosyl ation, acetylation, | ati on,
ap

phos pRor y I UsHBSATVeaHpRAk aPRIAaches ktowen to theskilled atisate 1n|gen¢€a EEI?QS*OE@f Pyl ar 10
l'igand or Pﬂ)‘i)ﬁht@ ’sﬁﬁggy fo?Eﬁ%@éaﬁH%&agﬁ&HP%%%r% I:agk{xﬁ@& RltohQ &ﬁd( 1) are

conj ugat e eut | agnost agen eit | rectly or
t hrough a df |smz<qtu:g1 fmnelaﬂ) eitgr gireethhorythronghea linkek pnlinkaiggroup s qu}mtthlat t ached
toadlagﬁ E Egﬁfl %]IC agent to forma linking noiety internediate
which is t er a edtoacorrpound of structural fornmula (1). As
will. be appareﬂﬂxetapeﬂthagsﬂtsbvb&hoamb&saﬁugatebeoéonmdungs ofstrattyrat formalay® 15 be

first attac 0 a co d of .structural .fornula (I rma |inking
ot ot 1 B ik paeEe SEHTEHIR g TGP HEcs PPl OE - . BB rGu o ent  or
t her apeut | gxoRGHN Hipthefid EBx‘ﬁﬁ'sipbnnapdlde%émuWﬂq&Mew bdughiif] &6l cgtotdxitker and a
| i nki ng group f or conjugating a therapeutic agen or diagnostic agent to a

pepti de. TI4BCOR 48GHe CHRPPIHECIRS (figerd-Bifrpeampioiberin @@W@Oﬁ%ﬂ’ﬁoﬁlﬁﬂar
ﬁs 8|r l)(p:)ﬁlt : R(?Ag? qr?;;/%lr%op 0 itdgl],;ecﬁp ggﬁgﬁ(gdsaﬂ%t%irnlr’ SQ };Weé{? ?d} %n e I | nker
be opt i onafihgthecin, aromatic camptothecin esters, alkyl camptothecm esters topotecan
20 (185,9S)-1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-benzo[de]pyra
no[3',4"6,7}indolizino[1,2-b]quinoline-10,13(9H,15H)-dione methanesulfonate dihydrate
(DX-89511), 7-[(2-trimethyl-silyl)ethyl}-20(S)camptothecin (BNP1350), Rubitecan,

Exatecan, Lurtotecan, Diflomotecan and other homocamptothecins, efc.), taxanes (e.g.,

taxol), epithilones, calicheamycins, hydroxy urea, cytarabine, cyclophosamide, ifosamide,
25 nitrosureas, cisplatin, mitomycins maytansines, carboplatin, dacarbazine, procarbazine,
etoposides, tenoposide, bleomycin, doxurobicin, 2-pyrrolinodoxurobicin, daunomycin,
idarubican, daunorubicin, dactinomycin, plicamycin, mitoxantrone, asparginase, dihydroxy
anthracine dione, mithrimycin, actinomycin D, 1-dehydrotestosterone, cytochlasins,
vinblastine, vincristine, vinorelbine, paclitaxel, docetaxel, gramicidin D, glucocorticoids,
30 anthracyclines, procaine, teracaine, lidocaine, propanolol, puromycin, methotrexate,
6-mercaptopurine, 6-thioguanine, mustard toxins, anthyrimycin, paclitaxel, alkylating
agents (e.g., mechoremethamine, thioepa chlorambucil, melphalan, carmustine, loustine,

cyclothosphamide, busulfan, dibromomannitol, streptozotocin, etc.) homologues and
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substituted with one ore nore |inking groups which may be either the sane or
different, accordingly providing polyvalent |inking noieties which are
capabl e of conjugating multiple therapeutic agents or diagnostic agents

with a antiRedyososyi de variety of linkers conprised of wdi,60sR819$
suitabl e for spacing Iinking 25 groups fromthe amno nitro conpound are

known in the.art, and.i of, exa nd not |limtat al kyl ,
het er oal ky FRaIgues fhepeof; el? rg_re{)agf% ﬁilectﬁg‘yi’%@ Qgengfﬂﬁl Cytolpx)p SIUGFT aggply F‘ﬁi‘l@lfor

het er oar yl exdigfleraqatank, - ai@todicit, an Hblﬂﬁlbhé wmtﬂi@dyermrmlonbeﬁ@émeml
het er oaryl al kyl het er oaryl - het er oal k and the |ike. Thus, the I|nker may
i ncl ude si ﬂm erapeytie pgent tSrd&w@bmn Ialamfh%rleelbeéﬂr%htheéh%%mu%wgt is a

ni trogen- nigidi@ReRdLonds, carbon-nitrogen, carbon-oxygen 30 bonds and/ or

carbon-sul fur bonds. Accordingly, functionalities such as carbonyls, ethers,
t hi oethers, car Bbxigrmddiggnostic hddmﬁaﬂémem%@tgcoumeumhmuc foamhd®, et c.

maybe i ncl 0 0 oosing a
sui tabl e Ilﬂg{ aﬂ:ag’e\%dt“#ﬂg&{cﬁlyceé ab % ﬁél es O%%fﬁ&%?@%ﬂ% P'rsnet}}%g? gpart For
exanpl e, whestleda of labélihglarekell kndivrdﬁs skiBet artifam. Ueﬂ&arclmydﬁ 1#bely, @rhich can

pol yunsatu at ed .al kyI or..an .aryl, iar I, het roar etc.. Were a flexible
i nker 15 QBUALR EoPERSOR iRYeBHiOhnge] el Bubtiont Giealomes Gy- G y. O v

or a erXI laﬁm% dﬁ&i’éo&%e@'ckﬁfﬂb’ﬁnd@&vh%tc%ﬂ Qaidf@ga&by pbb{ﬁlwahishlbﬁ to‘%ldgt@hsyr s may

be, for exané) [cohol s or pol yet hers such as poly qu enegl ycol s
Hydr ophobi €P T)nﬂmrgscwwr s@loreri@pm@sz J@mpauwiﬁlvgu@? caamlgxag byrraagasii
I nking 9r QUBninde CRARN mQJceﬁ'E"c%@Bﬁlﬁ 1§18ﬁ1’FPHﬁés ﬁouﬁ&é’ e 'Stult?@é'd W t h
conpl ementary reactive Finct ! ona exarrp a conpound of
structural deﬁegtabigllaéveI(Sir)clud@ lpxt@mrcbéhtm%dtdaeadapeum ﬂuagmnt fnomgengnast i ¢ agent
conj ugat ed . L.d LN e any
reactive fﬁia% g E‘géléugsﬁéﬁ%\%@% Krg% Xucihdeﬁ’i‘ﬂl&}fam%[ e%ggp”@%bf w | |
react with gammnumhesmmﬂ]angm mmserfoﬁmnﬁkadmg:ppm indlade, (bat gre nodlimited to, *H,
sul f hydryl ,125 ];gpéyl Qﬁr boxyl ate, imdizal oyl, guandinium am de, etc.).
Accor di ngl y, fkihg group maybe, for exanple, a photochenically
activated gr OUDMemds hREdonPobiEiohs Rl Complegihf HRtaBtto PeMitds art WélBghowadh Rl
donor, a free radical acceptor, a nucleophrlic roup or an 15 electrophlllc
group. Howalehe metaleareprefably detectahiemgief atgms, ing E@B@Fﬁdt@u?m@ﬁ adgey j ety of
functional ghops: HRHGBnShR SR ERbdes (SSRGS LY 8. PR NGSSS b5 Jo] eact i on
5,618,513, 5,567,408, 5,443,816 and 5,561,220).

20 Common fluorescent labels include, but are not limited to, fluorescein, rhodamine,

dansyl, phycoerythrin, phycocyanin, allophycocyanin, o-phthaldehyde and fluorescamine
(Haugland, Handbook of Fluorescent Probes and Research Chemicals, Sixth Ed.,
Molecular Probes, Eugene, OR, 1996) may be used to label compounds of structural
formula (I). Fluorescein, fluorescein derivatives and fluorescein-like molecules such as
25 Oregon Green™ and its derivatives, Rhodamine Green™ and Rhodol GreenTM, are coupled
to amine groups using the isothiocyanate, succinimidyl ester or dichlorotriazinyl-reactive
| groups. Similarly, fluorophores may also be coupled to thiols using maleimide,
iodoacetamide, and aziridine-reactive groups. The long wavelength rhodamines, which are
basically Rhodamine Green™ derivatives with substituents on the nitrogens are preferred
30 labeling reagents. This group includes the tetramethylrhodamines, X-rhodamines 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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activated to becone reactive. G oups that can be activated to becone
reactive include, e.g., alcohols, carboxylic acids and esters, including
salts thereof. The l|inking group maybe -NHR1, -NH2, -OH, -SH, hal ogen, -CHQ,
-R CO - SG#ld 20044d777PO2H, - N3, -CN, -CO2H, -SC3H, -PGBH, B3kl - CO2R
-SBR or -PQOR )2 where R1L i5 al kyl. Preferably, theP(fffﬁ%()né grgc_)iup S
-NHR , -NH2, -OH, -SH -CHO -CO2H,. CO-, halo and- . e

enbodi ment s of TEHEET RSP bR S icru AT SPOR R APOEeS b 29 .
f:orrEounds Selepé2810013-20kE and Quax(nﬁlﬂabﬂa;a.g.gbm@sﬁﬁdé-ﬁpgg@ﬁdbawﬂemhknﬁéad 8, the
inking group . 25 is-NH, -OH -CO2H and - R and_the correspondi ng

anal ogues %@%W%Gﬁ%ﬂﬁeﬂ%}*@géﬁoP%u%eésg iagRRsig labelsher enbodi nent's of

the Iinking ”Pt%ha}?oﬁﬂlﬁ'o‘f‘ﬁ'@ucﬁﬁ)ﬂ BAhNR (§6drlhiso BbKdled Rith BRorefRhcetrdfRe, a D
or L amno acid. Thys, the Iinki ngﬁnrml ety may be a dipeptide, a tripeptide

or a ietrapdgs buth ag onpr prcatleerpef the {anthenide sraieh.ofhese meatglpeandee atechette  pol arity

of the pept.l | | ' - N-C. 30
Ther apeut i%’ingg%@?gg%n [ ggﬁ%@fﬁ{“g%gﬁ@ﬁﬁg@a@&[gﬁﬁfgﬁ gg conmpounds of
st r uct ur aldietliydenetriamifdppntdacetic bdig (DFPAY ethyleas-daininsfetraametie adid GIATAY), ezct | ons

known to the skilled artisan. For. exanple, condensation.r nts. (e.g.,

car bodi | i des. ReSPBITFT ARGt <aposion G Rty ioaaey drecly

PCT/ US200 % @@rbdthy ushiy dnsegl dhelafifd ploap sihiad BTPANd BEIVRAGS R ehvapiEnes. am no
group of the therapeutic or 6 diagnostic agent and the carboxylic acid groups

of rd8i duddeshemisiy obghgtation is veell kpovadp therariand yaqvén eraessind cslatoeRpem fo
car boxyl gfe?f(i)%ar?%ya% &QW%MdQEeqéﬂe}éﬁ?%tﬁieatg_rcmﬁ]s@, thelhabeled E&tﬂﬁﬂé Bt hods

maybe used t ‘ach therapeutic agents and diagnostic agehts s containing a
| i nker andetainthg biglogicalastivity efdhpoaiivdpeptidest ruct ural fornula (1). For

exanpl e, diag t] d,. | t aj i | i nker and
| i nki ng group 2§§r%gmﬂ§ﬁ@%%vé (P%Q§E§B§E$ﬁ eg@%ﬂ%&%%ﬂﬂ§§#%£¥QPﬁe carboxylic
aci d gr oupadiolhbdl linitha preseridnvdntiort Inagpeferirédenitidimerit e sadidnyliteyis agr oup of
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half-life of from 1 hour to 40 days, preferably from 12 hours to 3 days. Examples of

20 suitable gamma -emitting radionuclides include %Ga, ''1n, Pmpes 169y and **Re. Most

preferably, the radionuclide is *™Tc. _

Examples of preferred radionuclides (ordered by atomic number) are *'Cu, 57Ga,
®Ga, 2As, 971, Y, "Ru, STo, Min, 21, 125, 131, 169yp, 1¥Re, and °'T1. Though
limited work have been done with positron-emitting radiometals as labels, certain proteins,

25 such as transferrin and human serum albumin, have been labeled with ®Ga.

A number of metals (not radioisotopes) useful for magnetic resonance imaging
include gadolinium, manganese, copper, iron, gold and europium. Gadolinium is most
preferred. Generally, the amount of labeled peptide needed for detectability in diagnostic
use will vary depending on considerations such as age, condition, sex, and extent of disease

30 in the patient, contraindications, if any, and 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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the anmbit of the skilled artisan. Therapeutic agents which can be conjugated
to conpounds of structural forrmula (1) 1is include, but, are not limted to,
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toxin, sap@iReydAtfgneed antiviral protein, bouganin, epEpys206ds@L9Xi C
cancer agents, canptothecins (e.g., 9-nitrocanptothecin (9NC),

9- am nocanpt gt hecjn . (9AC), ., 10- am nocanpt ot heci n,.. 9- chl oy oganpt qQt hecj n,
1011 et hIeGH RO OO R G Bt 76 1 e . A B HEBRAb o5t e s,
al kyl  canpihetoneéic AcriihifiSostet, QREI8618 horidBiutulsalt and oxalate ester. Similar

ly,
S, 9S)-1-anm no-9-et hyl -5-fl uoro- 2, 3-di hydr o- 9- hydr ox&- 4- et hyl - | %:I 12H benzo[ d
ej pyra nopiglumnesgert corpeynds may be useddo deipdi gniihpdics @nd/or omj herepfiand

met hanesul ' - : .

7-[(2-tri m{?tgﬁ?{e’%ﬁ%@{eﬁgﬁ @%fgﬁhn%%fgtaﬁe%ﬁdr?e%u§ﬂl%l'1350) , Rubi t ecan,
Exat ecan, Lurt ofelcdmetricideteotiant, besd onironbpenic tronpeiadpivbich devey st remtltin) |
t axanes (e,q. t axal ), ..epit.hil.ones. .caliche | ns,, . hydroxy ure

cyt ar abi ne?}g@%ﬁ)}g’ﬁ Yo% ?thlfchglé?ﬁeg%(fmﬁ%mﬁ' %%gﬁ?sggstﬁ ﬁ%&%ﬁﬁ?ﬂ%‘}nﬁﬁ?‘i onyci ns
mayt ansi nesiruceilfogiad (N, dacar bazi ne, procarbazi ne, etoposides,

t enoposi de, bl eomyci n, doxurobicin, 2-pyrrolinodoxurobicin, daunonycin,

| dar ubi can, daunorubi cin, dactinonycin, plicanycin, mtoxantrone,

aspar gi naSS)%tﬂ'iné’Gi‘"@éﬂgmﬁﬁsfM‘Sﬁju@ﬁlrQliﬂ?ﬁml'gllmih_ri”VCi n, actinonycin D,
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ot r opt ozot bci n DRSS mEE TSRS SRR e S 3 BETEINBS) 038175
anal ogues Edsseﬁlesa]{by Mél@iﬂierdaflbymeﬂ OReri, meﬁ.apeuwczlagﬁntusing aatomattheﬁai?ameﬁtancer
agent, such_as, r example, t axane, .a canptothecin, an epithil]one or a
ant hr Kcycl Wh@}sl lwob@rpér@ﬁ%fécﬁ%%epw ﬁmlﬁréf% Ppl&dg%lems_tqn?: i cin. In
anot her enmpagi SHIH- ﬁa@@péﬂﬁi@é SRl AR hitikted ond BE CORHEINLISF thopebife bfr M

"di agnostically Ia%el ed”™ nmeans that "a conpound of structural fornula (1)

has an at t ewipding d pedentrst d-emirojactifeisacr Bot er FIIOS] protdated),do & feitabletredimbel s exi st
[0 the artoand TR Dods el cap 0ShENL, 81 Sl AN SoRblh ko Bk

an ester linkage to a chloromethylated resin, hydroxymethyl resin, BHA resin, MBHA resin

20 or a Rink resin. Such methods, well-known in the art, are disclosed, for example, in United
States Patent No. 5,994,309. Alternatively, compounds may be made by solution phase
synthesis using protected o-amino acids (see e.g., Bodanszky, “Methods of Peptide
Synthesis,” Springer Verlag, New York, 1984). As is apparent to those of skill in the art,
unnatural amino acids can be easily employed in the above standard methods of chemical

25 synthesis and may be made by conventional methods know to those of skill in the art.

The skilled artisan will appreciate that two general synthetic strategies exist for
synthesis of compounds of structural formula (). Compounds with sulfur containing amino
acids may be synthesized either directly by incorporation of the appropriate sulfur
containing amino acid into a standard method of chemical synthesis as described above or

30 indirectly by selective functionalization of an appropriate thiol 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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be used in the present invention, include but are not limted to,
radi oactive isotopes, paranagnetic isotopes, conpounds which can be i mged
by positron em ssion tonography 10 (PET), fluorescent or col ored conpounds,

conpounds WRbQhska@fr7pe | maged by magnetic resonance, #93 q’gﬁﬁf
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conpositions for conplexing netals to peptides are well known in the art.
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fl uor eSCamcﬂlﬁprefléﬂ&i!'@J and, Handbook of Fluorescent Probes and Research
Chem cals, Sixth Ed., Nbl ecul ar Probes, Eugene, OR, 1996) may be used to

| abel conmpounds of structural forrmula (1). Fluorescein, fluorescein
derivati Ve%s%%ofkﬁkﬁftﬁ&ﬁﬂhﬁlhﬁ%tiﬂ?' ecul es such as 25 Oregon Green and its
derivatives odam ne (3 een _an odol GreenTM are coupled to amne
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groups. That3Bag ’Bhamms Iarerdssmlmmdma 24whligilata aed a biresnaasttdcjanBeqelani ne
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nanocr yst alesch(tBnsw¢lb Znhibitorstto be Q‘-@@d @y ibe ﬁdx@dmmth@llesumll@)d lawer chamheram dot s,
€.g., zinc and’ hf ! d&aﬁ&? ﬁeaﬂovcvgd ?o ceeg ?or(S &l a Rimidified atmosphere at 37°C. The

transwells are removed from the plate stained using DiffQuik®. Cells which did not migrate

20 are removed from the upper chamber by scraping with a cotton swab and the membranes are
detached, mounted on slides, and counted under a high-power field (400x) to determine the

number of cells migrated.

Biological Assay of Anti-Invasive Activity
25 The ability of cells such as ECs or tumor cells (e.g., PC-3 human prostatic

carcinoma) cells to invade through a reconstituted basement membrane (Matrigel®) in an
assay known as a Matrigel® invasion assay system has been described in detail in the art
(Xleinman ef al., Biochemistry 1986, 25: 312-318; Parish et al., 1992, Int. J. Cancer
52:378-383). Matrigel® is a reconstituted basement membrane containing type IV

30 collagen, laminin, heparin sulfate proteoglycans such as perlecan, which bind to and
localize bFGF, vitronectin as well as transforming growth factor-p (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,
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at, Science 1998, 281:2016-2018) may al so be used as di agnostic | abels.
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coupling t %cx?bated in a humid 5% CO, atmosphere for 72 hours. Afier incubation, the cells are fixed

20 and stained using DiffQuik® (Giemsa stain) and the upper chamber is then scraped using a
cotton swab to remove the Matrigel® and any cells which did not invade through the
membrane. The membranes are detached from the transwell using an X-acto® blade,
mounted on slides using Permount® and cover-slips, then counted under a high-powered
(400x) field. An average of the cells invaded is determined from 5-10 fields counted and

25 plotted as a function of inhibitor concentration.

Tube-Formation Assays of Anti-Angiogenic Activity

Endothelial cells, for example, human umbilical vein endothelial cells (HUVEC) or
human microvascular endothelial cells (HMVEC) which can be prepared or obtained
30 commercially, are mixed at a concentration of 2 x 10° cells/mL with fibrinogen (5mg/mL in
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
25
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encounter. In addition to bound growth factors, the matrix components found in Matrigel®

20 |(and in basement membranes in situ) or proteolytic products thereof may also be stimulatory
for endothelial cell tube formation which ﬁlakes this hlodel complementary to the fibrin gel -
angiogenesis model previously described (Blood et al., Biochim. Biophys. Acta 1990,

j 032:89-118; Odedrat al., Pharmac. Ther. 1991, 49:11 1-124).

25 Assays for Inhibition of Proliferation

The ability of compounds to inhibit the proliferation of EC’s may be determined in a
96-well format. Type I collagen (gelatin) is used to coat the wells of the plate (0.1-1 mg/mL
in PBS, 0.1 mL per well for 30 minutes at room temperature). After washing the plate (3x
w/PBS), 3-6,000 cells are plated per well and allowed to attach for 4 hrs (37 %C/5% COy) in

30 Endothelial Growth Medium (EGM; Clonetics ) or M199 media containing 0.1-2% FBS. The
media and any unattached cells are removed at the end of 4 hrs and fresh media containing
bFGF (1-10 ng/mL) 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% CO;) for 24-48 hrs. MTS
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(expecte to mhlznt the proliferation of cells expressing an PHSCN binding site/receptor

(most likely by inducing apoptosis). Anti-proliferative effects would be expected against
tumor cells and stimulated endothelial cells but, under some circumstances not quiescent

20 endothelial cells or normal human dermal fibroblasts. Any anti-proliferative or cytotoxic
effects observed in the normal cells may represent non-specific toxicity of the conjugate.
A typical assay would involve plating cells at a density of 5-10,000 cells per well in a
96-well plate. The compound to be tested is added at a concentration 10x the ICsy measured
in a binding assay (this will vary depending on the conjugate) and allowed to incubate with

25 the cells for 30 minutes. The cells are washed 3X with media, then fresh media containing
[PH]thymidine (1 pC¥/mL) is added to the cells and they are allowed to incubate at 37°C in
5% CO; for 24 and 48 hours. Cells are lysed at the various time points using 1 M NaOH
and counts per well determined using a f—counter. Proliferation may be measured
non-radioactively using MTS reagent or CyQuant® to measure total cell number. For

30 cytotoxicity assays (measuring cell lysis), a Promega 96-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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assay known as a Matrigel (r) invasion assay system has been described in
detail in the art (Kleinman et at, Biochem stry 1986, 25: 312-318; Parish
et at, 1992, bit. J. Cancer 52:378-383). Matrigel(r) is a reconstituted

basement neghnLaIReHeNt ai Nning type 1V 30 coll agen, laining .o sul fate
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at, Canc. Res. 1995, 24 WD 2004/047771 PCT/ USZOOS/ 038175 55:1578-1585). It

i s accept edftivaionpf casesehalynedsqPaaen dgnlatinn iscisechtorqeptsa RO pjate apd %’bwpounds
whi ch tar s GLek i BGR Bﬁ& g%% %%@’?&YﬁﬁoﬁE F‘at Bﬁ@{n@‘/ C‘f@@a e Lhe
ani et al., |

efficacy o ese conpoun S ncer 1995,
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menbr anes (8. 0 m pore size) are coated with Matrigel (r) (Collaborative
Resear ch) , Dgpegturs dnsb@ehonsi | uted in sterile PBS to a final concentration of
75 g/nmL (60 )iL of diluted Matrigel (r) per insert), and placed in the wells
of a 24-wel| plate. The 10 menbr anes are dried overnight in a biological

saf et ¥ cabCoreal Ahg ebig Meodebd by adding 100 L of DMEM cont ai ni ng
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each wel | Jnoés:.11986,28:67}+479p Baicfly Sennhie (Fivaherirbts $120Fm()rgﬂ$) hﬂ’eemesuhehzdrbamf t he
transwel | r .chanber egh ant.i bi o |cs
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the top, iR@lﬁﬁeﬁht&tﬁﬁuﬁ&ﬁﬁﬁé"ﬁﬁdcnﬁtﬂé%ﬁ{eaquaﬂ?%{m}'mmtﬁ@ﬁm%ﬁé I's which are to
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to the topN izgfion; i @ssessah ataand Tdays afterimplagistiewn©r dey dranénalga®, 000
cell s/ L. ' f 00 L The
assenbl ed %F’ eeﬁéleg%%m%{fﬁgﬁba&guﬁﬁﬁa@? um ggl@g}? @ﬁmﬁnéts)\éep%le% 21‘ or

hours. Aft snimakardthén enthantided, the bdraeaafimed with dorilinehd sheadomsds fsttengd and
DiffQuik(r stain d the upper. chanber.is then scraped usi.ng a
cot ton swalP TG FepHe oiberes 8f piel B SARIFR: e Lesioly B B BBRGHRade
t hr ough t hignaging the total vessel area or length or simply by counting vessels.
20
Matrigel® Plug Assa

This assay is performed essentially as described by Passaniti et al., 1992, Lab Invest.

67:519-528. Ice-cold Matrigel® (e.g., 500 pL) (Collaborative Biomedical Products, Inc.,
Bedford, MA) is mixed with heparin (e.g., 50 pg/ml), FGF-2 (e.g., 400 ng/ml) and the

25 compound to be tested. In some assays, bFGF may be substituted with tumor cells as the
angiogenic stimulus. The Matrigel® mixture is injected subcutaneously into 4-8 week-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

30 (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



menbrane. The nenbranes are detached fromthe transwell using an X-act (r)
bl ade, nounted on slides using Pernmount(r) and cover-slips, then counted
under a hi gh-powered (400x) field. An average of the cells invaded is

det er m nedyfy Rgl@r#Q fields counted and 25 plotted as apépipglobsessers
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alternate g%o‘é)géégl fon%tp)ﬁeaﬁl %flcrogfspé‘\l% &?ﬁ%gﬁ on i s observed when
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20 In Vivo Assessment of Angiogenesis Inhibition and Anti-Tumor Effects Using the

Matrigel® Plug Assay with Tumor Cells
In this assay, tumor cells, for example 1-5 x 10° cells of the 3LL Lewis lung

carcinoma or the rat prostate cell line MatLyLu, are mixed with Matrigel® and then injected
into the flank of a mouse following the protocol described in Sec. B., above. A mass of

25 tumor cells and a powerful angiogenic response can be observed in the plugs after about 5
to 7 days. The anti-tumor and anti-angiogenic action of a compound in an actual tumor
environment can be evaluated by including it in the plug. Measurement is then made of
tumor weight, Hb levels or fluorescence levels (of a dextran-fluorophore conjugate injected
prior to sacrifice). To measure Hb or fluorescence, the plugs are first homogenize with a

30 tissue homogenizer.
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of matrix which mgrating and differentiating endothelial cells m ght be
expected to first encounter. In addition to bound gromh factors, the

mat ri x conponents found in Matrigel (r) 20 (and in basenent nmenbranes in
situ) or pxRelNEtG products thereof may al so be stinmupat@gioesd8i7s
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PCT/ U82003/ 038175 (Prorrega) is added to each well and all owed to i ncubat e
from1-4 hrs. The absor bance at  490nm which is proportional to the cell
nunber? i s XemagrafMedelof Meadtasier i ne the differences in proliferation

bet ween cont r ol el fpdait 408 (£RAYS iBhBioh SR lat CAGRAMA R s 1 | a7 asSY

system can be set up wth culture herent tunor s. However, collagen
5 may be orkpariseeniah metastasis srodeli(Cromdaye: @ePrar. YVatl. g‘kad 390@(10941199(3090 well) are

| at ed and dded to
!to he well s, ,56& gﬁ?ﬁ Lﬁtglrrfetatsﬁ&g mq's%gﬁgo %gggtt&girﬁ énzetgﬂ@gﬂhl\/gg&ltlgn&g@% gl ni ng
10% FBS i s ctlptocaldaendionpseediap, preliferation sid mgt@bmsmpﬂ-h:knah@r@tatmmarcfﬁomaounds to
be tested ar ude n, sQ of the we f 24 _bra, MIS | ded to
Che pithte g GRe)TEBso L vER o pearargnpaereabhibE e duprasstierotes (REEhys of
Cyt ot oXi Ci togne] Bt 231ah att@bativie vatad gene eAdtlinpth® biyhes Eif1bRGpEedéolcOMpounds may
be determined for various cell types including tunmor cells, ECs,

fi br obl ast Sc@Rdranaerass ety Es lucifprase grd.acZ, are inoculated into nude mice. This approach
permits utilization of either of these markers (fluorescence detection of GFP or

histochemical colorimetric detection of enzymatic activity) to follow the fate of these cells.
20 Cells are injected, preferably iv, and metastases identified after-about 14 days, particularly
in the lungs but also in regional lymph nodes, femurs and brain. This mimics the organ
tropism of naturally occurring metastases in human prostate cancer. For example,
GFP-expressing PC-3 cells (1 x 10° cells per mouse) are injected iv into the tail veins of
nude (rnu/nu) mice. Animals are treated with a test composition at 100pg/animal/day given
25 g.d. IP. Single metastatic cells and foci are visualized and quantitated by fluorescence
microscopy or light microscopic histochemistry or by grinding the tissue and quantitative

colorimetric assay of the detectable label.

Inhibition of Spontaneous Metastasis I1z Vivo by PHSCN and Functional Derivatives

30 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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especially useful when testing a conmpound which has been conjugated to a
therapeutic 15 noiety such as a radi otherapeutic or a toxin. For exanple, a
conjugate of one of the conpounds with Bolton-Hunter reagent which has been
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nunber. Foy totoxjcity assays (neasuring.ce a Pronega we
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27 WO 2004/047771 PCT/ US2003/ 038175 Caspase- FI vity The ability of

conpounds Pelyperiidet dnspeiFash dieatment with gorﬂmyn@tlé@% @#ifﬁoﬁéﬂseﬁyﬂﬁﬁﬁ%? ¢hagge

activation ASPaSEmaastdsPe | collagen (gelatin) is used to coat a P100
pl ate and érp%g@ §1ECS argsseeded I n EGM contai ning 10% FBS. After 24 hours

(at 37C i n5% CI)Z) the S rredl um | S repI aced by EGM contai ning 2% FBS, 10
ng/ M bFGF3kd isLing Can awthcel | s are harvested after 6

h T :
Enzondk(1) Cas%Z?éﬁi“Hﬁér%@ra%@f %ébf ﬁvﬁ I AT -
manuf act ur €&falaveretal gt Nastd sCarkQnGo 1979 5.2: 33188y dhisprepalghidé by passage in

C57BL/6 mice by subcutaneous (sc) inoculation and is tested in semiallogeneic C57BL/6 x

DBA/2 Fy mice or in allogeneic C3H mice. Typically six animals per group for
subcutaneously (sc) implant, or ten for intramuscular (im) implant are used. Tumor may be

20 implanted sc as a 2-4 mm fragment, or im or sc as an inoculum of suspended cells of about
0.5-2 x 10°%cells. Treatment begins 24 hours after implant or is delayed until a tumor of
specified size (usually approximately 400 mg) can be palpated. The test compound is
administered ip daily for 11 days

Animals are followed by weighing, palpation, and measurement of tumor size.

25 Typical tumor weight in untreated control recipients on day 12 after im inoculation is
500-2500 'mg. Typical median survival time is 18-28 days. A positive control compound,
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

30 assays.
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The protocol used is essentially identical to that described by Vol pert et
al., J. din. lInvest. 1996, 98:671-679. Briefly, fenmale Fischer rats
(120-140 gins) are anesthetized and pellets (5 1) conprised of Hydron ,
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20 In experiments involving tumor excision of dorsal tumors, when tumors reach about
1500 mm?® in size, mice are randomized into two groups: (1) primary tumor is completely
excised; or (2) sham surgery is performed and the tumor is left intact. Although tumors
from 500-3000 mm? inhibit growth of metastases, 1500 mm” is the largest size primary
tumor that can be safely resected with high survival and without local regrowth. After 21

25 days, all mice are sacrificed and autopsied.

Lungs are removed and weighed. Lungs are fixed in Bouin’s solution and the number
of visible metastases is recorded. The diameters of the metastases are also measured using a
binocular stereoscope equipped with a micrometer-containing ocular under 8X magnification.
On the basis of the recorded diameters, it is possible to calculate the volume of each

30 metastasis. To determine the total volume of metastases 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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addition, or alternatively, animals nmay be injected prior-to sacrifice with
a 0.1 m buffer (preferably PBS) containing a high nolecular weight dextran
to which is conjugated a fluorophore. The amount of fluorescence in the
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cells (human Qre car c¢i.no 0 nQt her opriate human. t r cell line
Gnd M 1 QPP Elentithd R i meRgie v B TR R 8 FrGHERS i RRE S he

ani mal s. ThgeritedMiice vus @iffdrag aebn Prild Y tiMér-tafing Mese. (Theain e lungs éfmiee ireSt 5

conposition is initiated (10Q00g/ ani nal /da iven g.d.1P). Tunor volupmes are
0 b'?gi ned Which the pnmary tumcgr had bgen induced by in%cu at\llon ofqa.rger do)ses of 3LL ceYls (1-5

x 10°) followed by surgical removal, the number of metastases was lower than that in

nonoperated tumor-bearing mice, though the volume of metastases was higher than in the

20 nonoperated controls. Using '*IdUrd incorporation as a measure of lung metastasis, no
significant differences were found between the lungs of tumor-excised mice and
tumor-bearing mice originally inoculated with 10° 3LL cells. Amputation of tumors
produced following inoculation of 10° tumor cells dramatically accelerated metastatic
growth. These results were in accord with the survival of mice after excision of local

25 tumors. The phenomenon of acceleration of metastatic growth following excision of local
tumors had been repeatedly observed (for example, see U. S. Patent No. 5,639,725). These

observations have implications for the prognosis of patients who undergo cancer surgery.

Recombinant DNA Methods

30 General 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 ef al., Current Protocols in
Molecular Biology, Vol. 2, Wiley-Interscience, New York, (current edition); Kriegler, Gene
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every other day and the animals are sacrificed after 2-6 weeks of treatnent.
The tunors are excised, weighed and paraffin enbedded. Hi stol ogical
sections of the tunors are analyzed by Hand E, anti-CD3 1, Ki-67, TUNEL,
CD6 or ot hgyg hggiipeAi Stochemi cal staining. 10 Xenoer aftP%@gﬁoog),{mMgt astasis
The corrpounnlos are also testedfor inhibition of |ate netastasis using an

experi ment astasis nodel (Crow e ) Natl, Acad. Sci. USA
1993, 90 gJG"Z‘fr?; G%gxl’rﬁsétoé‘ fdeheay ‘ﬁ"ﬁﬂ’/cﬁ{’/%@ ‘H‘?&%P@’b@%‘?f DVALIAwEst  and
ext ravasat iQPra8ical 4pFoacks Obll B& I QRE|PrésBV@350ﬂlbeﬁ£&dﬂl NSroldeliRl BiRsHlr s and
angi ogenesi s. Hunman gr ostatic carci noma 15 cells S#transfec ed wth a

reporter g&sl, 2n9{exlatendids @%@é?é‘éﬁﬁhﬂgu@%&?@rﬂmbfw&i 9@&?‘)5011@{@% but as
an al ter na% &M&np?@l@?ﬁw o‘f"ﬁﬁ S RIS LiBRi RN FESn HAbRE AR o

acetyl -transferase UCI erase or LacZ, are indculated’ i nto nude m ce.
Thi s appr o&idet abePrintiplesiof Gwzalttfampulmﬁone UnHwrodktiorios@enetic krgigeeting @ndescence

det ection hi st.oC oI 0 [ I on of enzymatic
activity) ?cg 1%:8'5 IEg\N tnﬁver?tgt ZE%}I{; Eess geﬂ(eeiengAgg%ﬁg)t'ar e injected,

pr ef ﬁr a:ol y i vb aanélss“mhaszﬁmﬁcﬁcatdFatpmftmldmiéﬂm adid Sudfuerlcd 1ﬂm}éﬁdecptar tT Ih cularly
in the lungs but also in regiona e rs an ain is mmcs
t he organ W@sﬁ?‘b‘?nsﬁ%{?%‘fﬂaﬁlg SE &ﬁf?f’g@tga’gggeqeﬁﬁﬁ?f{?ﬁ prost at e
cancer. FOkuRKAKBAS and SJ‘E&mﬁéﬁel%%ﬂ s@ﬁheﬁ& 3].‘]:?e%r’n§“1(u$lei‘c bRt i§ %lnbﬁyxﬁ&fs wiguse)

are injected iv infto the tail veins nude (nu/nu) mce. Aninmals are

treat édl wi tpplancb@tld%”cmé@%mtméw fatmcimb;giggeam Nﬁa}olgaulpem@mhﬁmolepﬁe Si ngl e
t ast at t
met astatic 9%{1 ﬁsg (ﬁtﬁg%#xé}ﬁ bf %ﬁﬁéﬁ%gg@dgﬁ% eﬂgon%@&‘idb Qﬁcﬁﬂngé( e‘ﬁ cence

i croscopy or crosc ems tissue and
quant it at i vieereof (dxplainvdnmare ﬁdlsdm}ow)f Sizheoﬁetclaam @hﬂsarct Hm‘edl githen Ias hla‘ba&m of

Spont aneou stasis unct lona riv es 30 The
r at syngenzlfby%ﬁ TR QRE esseﬂ?ésﬁ’lngﬁegy T B S) fpfgﬁ' rﬁ?«]er cells
(Xi ng et alelectroﬂhbfesw\lPA%m(fﬂim A6 c add sdhﬁ&ac@?&hlch'ﬁwﬂmerﬁﬂidd&zy theoiseeoranpl e,
about 106 su

BS, .are i nocu t he ry fat pads
of ferule PP Cfie"g‘f’?m %&elﬁﬁ@teﬁ aﬁﬁ”&ﬁ"“ﬁ"ﬁ'&%?d?&ﬁ?‘g“%nsa &)ﬂ‘a%?qargi[g osnotic
M Ni - puNP i(SuhBEPbLAHHIAE atilrEARRE). Poftemlslzé i QtiflafRTRHEPAGE, ﬁ-Qm\QQ;u?eQQﬂ% 047771
PCT/ US2003/ 038175 test conmpound. The conpound is dissol ved in PBS (e.g.,

200 M st odiem prejugptive amjnotasidesgquenaes hapedcadhe podingnyelei¢ pridrpeaencgenfrepe a
rel ease ratpﬁbl%hecﬁgﬁﬁ% aéid@cid%%ég?‘y Control animals

Specifically, DNA molecules encoding the amino acid sequence corresponding to
20 the peptide multimers of the present invention, or active variants thereof, can be synthesized
by the polymerase chain reaction (PCR) (see, for example, U. S. Patent No. 4,683,202)
using primers derived the sequence of the protein disclosed herein. These cDNA sequences
can then be assembled into a eukaryotic or prokaryotic expression vector and the resulting
vector can be used to direct the synthesis of the fusion polypeptide or its fragment or
25 derivative by appropriate host cells, for example COS or CHO cells.

The term “nucleic acid” as used herein is intended to include such fragments or
equivalents. The nucleic acid sequences of this invention can be DNA or RNA.
Prokaryotic or eukaryotic host cells transformed or transfected to express the multimers are
within the scope of the invention. For example, the peptide multimer may be expressed in

30 bacterial 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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recei ve vehicle (PBS) alone or a vehicle control peptide in the m ni punp.
Animals are sacrificed at about day 14. In the rats treated wth the
conmpounds of the present invention, 5 significant reductions in the size of

the pri MarWo bR apd in the nurrber of nmetastases in tdgsRbBRBE1I73 UNJS,
liver, kldney and ynph nodes (enunerated as discrete foci) may be

observed: bbb aot it AHALNS! SRR i BEBL SRS IR
necr 015 Ib Ft aEempley of Jﬁftﬁfs fbﬂ’bxbtbﬁﬁbrtl 1n\r/>§g§t ?'geer&ﬂﬁké ﬂilgluggngIiSstl Bdldaai dr gg ( E:J tnrxra]l 2 r
o o 501 alSReEMEY i Bbrand SMER st %y G e o43] A B LR bRR | o5 and

are fou nd &Ql b Glaﬁeaﬁt 1130235, Ghd p YRS (IRP#RPén Cgt?ﬂrahbﬁ, SanEnEdouaafied

pol ypeptides. In contrast, treatnment with contr peptides falls to cause a
si gni i canBaqieyirgevedtors ayailble dorexpressionalsetgims in cudlred inseetoells (RF Tealls) noma:

he Tung | Redcgi sbies S A0S, Mol SRR R RASPOTRY Sl oRVIPSEEST™ ©

62: 83-88) . (Lurklow epabp(ihwt) é’a}‘obagypa@:.@» h@@) |Geneﬁﬂ7,BECDS ceﬂs}(é':‘l‘h%mwulﬂﬂlt@aﬂeous (sc)

\ Y N B .
L egenel LxEi 1A e BbE Meomnp v Rl Fectorspd BEBRLE (amtoelust snelh bl y
(sc) i npl andnsiet arﬁlﬂ{ﬁcfa@dsnmmésaﬂu&mmmanmﬁens rmhme«ar(@hﬁLaegiqu qnm) may be
20 i Iant%ilpsc as, a,2-4 mm fragnent i m or ztasa i nocul um

suspetided PEG‘EPd%{BBHFCWGSBCh?S)PW@CC@aPQHaIWé 18 EMBE hE: 1§711f‘\8urs after

i mpl ant Orfolr%ﬂ%'aﬁa}ﬁﬁﬁcdﬁ*&hlekpx%ss‘idmﬁEnaE{malﬁH%éllsf e I\I%lozrﬁye(lbiﬁér'ééli line (a
approxi mately 400 can | pated. The test conmpound is administered ip

daily for glutagagesynth m@cpéﬁsewnéystm)a@ apailafple; fepam Gglltepllidat i on, and

t of I
eci pi onts. on dog R etTmiteb BB aliihe WEEH ol e 4t St lagaple ol
survi val temﬂoyssstat@aﬁlalgaaqxsandkegnmmnmniqum which emwpﬂlmuﬂ;erstq‘odnn@xanpl e

Compubed | e e DR RSt HAheRER dRbae R et ol o

time. For amgineflighteeih the@rapdssired: BRIDNA yquehdes which fofrd Mpo&ctorsaite shoul d be

tested in twy r{ul ti-dose 30_assays. 31 WO 20041047771 PCTI US2003/ 038175
available from a number of sources. Backbone vectors and control systems are generally

found on available “host” vectors which are used for the bulk of the sequences in
construction. For the pertinent coding sequence, initial construction may be, and usually is,

20 a matter of retrieving the appropriate sequences from cDNA or genomic DNA libraries.
However, once the sequence is disclosed it is possible to synthesize the entire gene
sequence in vitro starting from the individual nucleotide derivatives. The entire gene
sequence for genes of sizeable length, e.g., 500-1000 bp may be prepared by synthesizing
individual overlapping complementary oligonucleotides and filling in single stranded

25 nonoverlapping portions using DNA polymerase in the presence of the deoxyribonucleotide
triphosphates. This approach has been used successfully in the construction of several
genes of known sequence. See, for example, Edge, Nature 1981, 292:756; Nambair ef al.,
Science 1984, 223:1299; and Jay, J. Biol. Chem. 1984, 259:6311.

Synthetic oligonucleotides are prepared by either the phosphotriester method as

30 described by references cited above or the phosphoramidite method as described by

Beaucage et al., Tetrahedron Lett. 1981, 22:1859; and Matteucci et al., J. Am. Chem. Soc.

1981, 103:3185 and can be prepared using commercially available automated
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3LL Lewis Lung Carcinoma: Primary G owmh and Metastasis Model This assay is
well known in the art (CGorelik et at, J. Nat'l. Cane. Inst. 1980,

65: 1257- 1264; Gorel ik et at, Rec. Results Canc. Res. 1980, 75:20-28; I|sakov
et al., 'Wb QaMetas. 2:12-32 (1982); Tal madge et atpcrPus2Diliossrrs Cane.
Inst. 1982, 69 975 980; s Hilgard et at, Br. J. Cancer 1977, 35:78-86). Test

mce are nt hs ol d. ,

i ntra-foot éﬁ?nﬁgafﬂ%];{ﬁts%%?ﬂ?erst H%Eas W%WOJGIP@E é%ﬂglegﬁ’rgg& ntially
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general ly & % tr I usi Vi abI cells
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Visible t ar after 3-4.d A after. al _sc injectjon 106
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are rreasurﬁéilfonhyd Bﬁbbl@&frymﬁf@get Hughd¥Sgel ER6irdphSALRAREhg Istnddrd @Rh@guine t o

five doses of peptide or derivative, per week. |n another enmbodi nent, the

peptile is Agenqrolcdeserimtipn of sige separationsiipionpd et nEravmert KW&Q) §5:A9%%i ng t unor
exci si on of dor&ﬁyLoféjﬁmﬁb%roM@ﬁo?é’d@ﬁ&d&@&%d@é@%taﬂ&é%o@ﬂ@ebodﬂl gsi ze, mice
are randomi zed into two groups 1) primary tunor 1s conpletely™ excised; or
(2) sham stequency ta genp@tﬁwmtalﬁh@setatedobgmduv@i reeombinantlyc Thesamigtiogh t unor s
from 500-3 : f r-gest size
primary tglgrrlgldgr T é’%@&;éé% Ogle Won% aﬁ? ,%?fé)egtﬂsi(ig%\r“h\?/ogﬁttﬁﬁo%aovt\‘ﬁg t hout

| ocal r egrdustérs ofbdses or&hbﬁﬁumbmysf smglb bmes:eMad:ﬁcstams iof theeDNArsehmnﬁe(mm ed.
Lungs are re d .and wei ghed. Lun re fixe oni.n'.s sol and the
el of SSEY By 8 e daeney fasfhigavn RBnighe e rer wpRralsaRh: act ases
are al so nRagdtofe U&hﬁgrc?allylakfﬂ%w(EBII&%?&B%@QRGA&M&DPEBZMG :BAF-6500

m cronmet er - cont ai ni ng ocuI ar under ni fication. t he basi s of the

recorded diihidednagn eqql., DYVANISS; 31 8- %%”)}: dsodated PNA WGP‘E]M@d@ﬁV reshiagiiono
net ast asi Syp i@ sgg.{eﬁééﬂ BiAnt BRed:QiRkleY BN of BhEGT PRESNRE ALHNG:. Udke mean

nunber of visib
1977, 74:5463) as further described by Messing et al., Nucleic Acids Res. 1981, 9:309, or by

20 the method of Maxam et al., Meth. Enzymol., supra.

Vector DNA can be introduced into mammalian cells via conventional techniques
such as calcium phosphate or calcium chloride co-precipitation, DEAE-dextran-mediated
transfection, lipofection, or electroporation. Suitable methods for transforming host cells
can be found in Sambrook ef al. supra and other standard texts. In fusion expression

25 vectors, a proteolytic cleavage site is introduced at the junction of the reporter group and the
target protein to enable separation of the target protein from the reporter group subsequent
to purification of the fusion protein. Proteolytic enzymes for such cleavage and their

recognition sequences include Factor Xa, thrombin and enterokinase.

30 Therapeutic Uses
In accordance with the invention, a compound and/or pharmaceutical composition

thereof is administered to a patient, preferably a human, suffering from a disease

characterized by aberrant vascularization. Aberrant vascularization includes abnormal
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nmetastases is nmultiplied by the mean volume of netastases. To further
determ ne netastatic growh, it is possible to neasure incorporation of
1251 dUrd into Iung cells (Thakur et at, J. Lab. din. Md. 1977,

89:217- 22 Aays follow ng tumor anputation, 25 gp@fushéodiesiz904/ 047771
PCT/ US200 8175 fI uor odeoxyuridine is inocul at ed i nt o the peritoneuns of

t unmor - beari n n sed tunmor-resected mc m ce are
Cven 5 ateovgetBBStion el e, BEUAIAL GPR Slood Vet Aagger bibhg Vet tgtoring

spl eens abrendhedvioed vagslswed &imheraxméhﬁuﬂﬁgﬁlﬁﬁl RhpptSfriatd brdncresre@bpogat i on i s
measured using a gamma counter. 5 In mce with footpad tunors, when tunors

reach aboWyHl«gl‘@P?Fhﬁy itpa dissared tissue a1 giis- ThE 6OTRROTRE nhareaceylisalr oups: (1)

| egs vwth&nwairu%n@ﬁlemamu&a&e&d%&@ﬁatér&ﬁwa@analmsnthe knee joints; or (2)
mce are |left intact as nonanputated tunor-bearing controls. (Anmputation of

a turfor-fr ee | Regferablya diseases clbe@;tqnngi bahsgantassoutarizaiomineliecancen{e.gs ubsequent
et ast as| ‘Hlﬂ'% @gmloo rab soh(f: truﬁ'lo é?c%gcﬁﬁg %& > af:i ]ilmﬁ&{ fo° SarSthoma 9€' y)-

Mce are ays er anpu stases are eval uated as
descri bedoﬁathmlmg, bré&isg lovaty] ﬂ&nadnaj:am&as eqrymsesﬁphmglsl festes, Miv e parotid, bilary

net ast ase nd their growmth jn the ungs. of t ear are not

or il 1y BRI st PR o plsT: Srgmeiifn kiney. Dedgpros R eatn s t ne
Mann- Wi tgtﬁmnbhsT@ﬂtcafmn{a@ adsfstafciionBmaflicsH cﬁewmyfmemomaa%ehlaby Gorel ik
et at, supra, showed that the size of the tunor cell_15 i nocul um det er i ned

the Hxt enBeuiRblasiameas: sergamag (@6 PEIOAIOMAY, shesriresatcames)jagthyifis, dipbetesin gs of
oper at ed ﬁ‘t&i%sé’f@r%sﬁ“a}t%ﬁ&?e&%ug ERREAHBRY, xoﬁyﬂ%;afﬂ%%éaglaﬁkﬁﬁg gin the
tum)r I nduce y I noc

| ungs of mce In rimary been ul ati on of
| ar ger dowewnddfealdng, dwébﬂusre(momthyxamylated imagwlaridaggneratian, grehulpeens)/ms,t he

nunber - of;, 3@%331%? ﬁ%ﬁmh@%&rthh‘&é‘ yh%}gh%ﬁlg scakt- HEdVaL %ga%gbawm n@%x&rgg m ce,

t hough the v ases Wwas nonagper a
cont r ol s. fridgurag) Ok IVdélimdSynd‘rmg@smasmnpwgemc rgeamlmm odtrdlenta) ﬁlbﬁi;mtaasi s, no

LBl S ESES B S-SR 15 HBS EhaIRl RSB0, 0

of tunor sms@%&ﬂuﬁ%ﬁrdpwlfmvﬂﬁ%mg&yIlm&lbman@fhﬁﬁéoww%ﬁmh efléradiont i cal |y
accel erated netastatic Ero These results were in accord with the

survival @relydiegboth st andidry dyne) rhumatnid prilpisiandgsteoarthiis. pMoroRrelvEb b
accel er at gt s chiRERALET By abfratiivBsch Btz A1n H16de ot Infuldr A€Hneration and

rheumatoid arthritis.

20 Also contemplated are methods for treating a patient having a disease or condition

associated with undesired cell migration, invasion, proliferation comprising administering to-

the subject an therapeutically effective amount of a compound and/or a pharmaceutical

composition thereof. In the above methods, the patient has a tumor, and angiogenesis

inhibition results in reduction in size or growth rate of the tumor or destruction of the tumor.
25 Preferably, the subject is a human.

Other examples of diseases or conditions against which the above methods may be
effective include primary growth of a solid tumor, leukemia or lymphoma, tumor invasion,
metastasis or growth of tumor metastases; benign hyperplasia; atherosclerosis, myocardial
angiogenesis; post-balloon angioplasty vascular restinosis, neointima formation following

30 vascular frauma, vascular graft restinosis, coronary collateral formation, deep 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,
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tunors had been repeatedly observed (for exanple, see U S. Patent No.

5,639, 725). These observations have inplications for the prognosis of
patients who undergo cancer surgery. Reconbi nant DNA Met hods 30 CGeneral

met hods of bi ol ogy have been anply descri bed g d86)335d175
(Sanbrook,wg?&g@,yi%l ecul ar C oning: A Laboratory Manual, Zn@ or later)
Edition, Cold 6 Spring Harbor Press, Cold Spring Harbor, NY, 1989; Ausube et
at, Curr erfibrgsisassecinted with a ghropiednftammptotyngpdition [traumatiqgniga} cordtivinsci ence, New
York, (curi@idin eAthdil)soarShl 606 bsi iYW GROALOS Fnitced fibrosis;

PCT/ U8200§%038Hll§§ P?dnsg?%rgan E?(lf)’r es ili%n?y’%La%gr a4%ry fRnua Sls(’1990);

d over, Diwouaditeding viNysc@iringiand fibrosis Rrepti¢ ivcers, atpme dacture, ¥kdbidsjor& 11, | RL

Press, 1985; Al berts et al.. . M) ecul.ar Bjplo of t.h Cell . 2nd (or |ater)
e Gar | aRier g sy Ryt bRt Slay oS HeadoptofareBihan iyl

Reconbi nangladeiNatior?adodifed with péithodetlic, ceanvabibh bi withaRgidgeassis00ks, New Yor Kk,
1992; and 5 Ad et al.,. Principles of Gene NManipul ation: An Introduction to
Geneti c Engi neé} PRired dipease OF congitian)to pg treategpX F 8p¥p BFORMIFT YPNT a Press,
Berkel ey, dwinhl383didn ortRMESRiCbRRENMARFbAdBESE SxarfipRbH iuth b filehei ¢ aci d
sequence is infended to enconpasses conservative substitution variants

t her eof ( eargastrodggmacnaplesticadnorytand glivhlastine, glioblastiorna multijbmmaepikocytic

sequence. T een_nucl ej. pd". is.S i 1 h " ucl eoti de" and
ot emaci g iR Pl RSy D SpS bt BB L e |
as a ibr agnitnillanf asatyytarha, igemdstocytic bst@sytamairotgplasaicastrocyomagnd f urt her,

equi val ents, thereqof (explained npre fully bel . Sizes of nugleic acids
are. st at ocPlEPiHBIoBIonR, H PR PRy OBk Do IoEa P s GBI B o1 | Mo o5
derived fraRRgRNAFLpHdyRRINAAGTHEDRAYRBME Shixe@bREabRRYINRSInd naigsdt, from
nucl ei ¢ aci d sequences which are determ ned by the user or t5 published.
Protein si@@o?%f%ﬁalfléd as nol ecul ar mass in kilodaltons (kDa) or as length
(nunber of am Nheabhit hARAUER)alsd Bkl b tRhfolik ERhLARLA s/l from
sequencing, from presunptive am no acid sequences based on the coding

nucl ebc acind pebiqgemeecubar ntevasculgsizhliorsaseatiaed with, ac b dawse 9lignalderati®peci fi cal | y,
DNA 1ol ecuj,g3end ﬁg'afh?%tn&ev Adigachd feguu‘iar}?gé’n%—ir'eSF}%’{%ddpE L 20 the
peptide mu fioHef e pres il ?ﬁ\}aé% BRI SY ac';ait\‘? VariPanYs't her eof , can

be synt hespramsturiyy sitkie célbiefin®iadseorestiahveieaciisivn. (PCR) (see, for exanple, U

S. Patent No. 4,683, 202), . . . .
Further, 12n ce%tam embodiments, compounds and/or pharmaceutical compositions

thereof are administered to a patient, preferably a human, as a preventative measure against
20 various diseases or disorders characterized by aberrant vascularization. Thus, the

compounds and/or pharmaceutical compositions thereof may be administered as a

preventative measure to a patient having a predisposition for a disease characterized by

aberrant vascularization. Accordingly, the compounds and/or pharmaceutical compositions

thereof may be used for the prevention of one disease or disorder and concurrently treating
25 another (e.g., preventing arthritis while treating cancer).

The suitability of the compounds and/or pharmaceutical compositions thereof in
treating or preventing various diseases or disorders characterized by aberrant
vascularization may be assayed by methods described herein and in the art. Accordingly, it
is well with the capability of those of skill in the art to assay and use the compounds and/or

30 pharmaceutical compositions thereof to treat or prevent diseases or disorders characterized

by aberrant vascularization.
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using priners derived the sequence of the protein disclosed herein. These
cDNA sequences can then be assenbled into a eukaryotic or prokaryotic
expression vector and the resulting vector can be used to direct the
syntheS|svﬂ; §79HS|on pol ypeptide or its fragnment or ﬁ%ﬂﬂﬁkh&ﬁ?ﬁve by
approprlate celts; for exanple COS or CHO cells. e term"nucleic
aci d" as used hereln Is intended to include such fragnents or equival ents.
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avai habl e rigratiex,pek gnision afd qellprdiferstiom Thel digposition necimmahd durfigFang cel | s)

i nclude th Ac..serie 1th.et.al., 1983, Ml . Cell .Biol. 3.2156-2165) and
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cel I s (G ukdmabell Dknésichlly B&lw&xﬂpﬁﬁhdm@y bes@tlizediroan fondlapmiswinh such
vectors as pCDM 8 (Aruffoet, at, Pf far transient L

anpl i fi catFERPERAPEEMBIf forimagsererit metastafic Lol Ghior ég‘a—f@?scﬂff"i‘ Siffegat i ve CHO)

i 0 cells apAusamd Nﬁdi'ag\ﬁ@ﬁfc%?ﬁh&ﬁﬁﬁh 8SmPIVEAT faef RUIEBBuRS ufter moitBBY. FVBOU.

6: 187-195) for stable a I cat i on/expression in nanmalian cells. The NSO
myel ofha ce’thchﬂﬁé’eﬂ@lo‘gmtﬂthmemésbymﬂ@taﬁse expression system) is available

from Cel [ tech it GABSLI AL ARl cSHLAARG, (SGEOLSISAN A BhBgafhe desi red

codi ng and con sequences restriction
t echni quesistdipgibal apeeinae fromi adelv]sd:tcandi examihing 1ta:ytmlcrc$cdmroindeteqbpmpastm ds, DNA
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wide variety of histological methods (such as staining procedures) can be modified in order

20 to achieve such in situ detection.

For diagnostic irn vive radioimaging, the type of detection instrument available is a
major factor in selecting a radionuclide. The radionuclide chosen must have a type of decay
which is detectable by a particular instrument. In general, any conventional method for
visualizing diagnostic imaging can be utilized in accordance with this invention. Another

25 factor in selecting a radionuclide for iz vivo diagnosis is that its half-life be long enough so
that the label is still detectable at the time of maximum uptake by the target tissue, but short
enough so that deleterious irradiation of the host is minimized. In one preferred
embodiment, a radionuclide used for iz vivo imaging does not emit particles, but produces a
large number of photons in a 140-200 keV range, which may be readily detected by

30 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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avai l abl e from a nunber of sources. Backbone vectors and control systens are
generally found on available "host" vectors which are used for the bul k of
t he sequences in construction. For the pertinent coding sequence, initial
construct{an may,.be, and usually is, 20 a matter of reidr@sbid@séihe
appropri at e "'sequences from cDNA or genomc DNA |ibraries. However, once the
sequence is disclosed it is possible to synthesjze e entire gene. sequence
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292: 756; Nagbair t %t, Sci ence 1984, 223:1299; and Jay, J. Biol. Chem
1984, 259].”@ fef?mgsarﬁ etic oligonucleotides are prepared by either the
phosphot ri est eUsofitdeed apsdefiabd sagrciiRathdut 6faf RnGoass faithashridatye or the

phosphorani dite nethod as descri bed by Beaucage et at, Tetrahedron Lett.
1981, 22:diggwstimaasirament; ctusn edfective amoynt meanan agount splfipient e 3185 and

can be pr i i : i abl : 47771
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gener al 1y undeP e BEtmt FF AERSTion B FALs HEPS ot &0 P B SHOBPE Epeci 1 | ed
by the ngMeteacthyidReaselor tdiRiRRNCHERBUE bRddministyAiohoddehé REEhkRtdfaR enzymes.
See, e.g., New England Biolabs, Product Catalog. If desired, size

io

sepalat i ol imaging peafvasignaly &isnerts thesmamt pls ¢asrnasad Byedse ferdeicgiebiibde gel
Oor agarosg § oﬁicqﬁé%Pwﬁéﬁe%dfﬁé'oﬁ%ﬁ%hgwﬁcﬁ%@ﬁ & \editidd) s, ggner al

description of size separations I's found i zynol . (1980)
65: 499- 56€xtent Afidisesse i theipdiisnt, oéntrandivatiensaifany,swd other vaniabledyand istothet i ons into

the codin ¢ RaBP R of AepRlMtidiah " DHOGE Sall &ty $3nPE 0 PRAREY

reconbi nan Ys?/g hese mu
100 mg/kg.

20

Therapeutic/Prophylactic Administration

The compounds and/or pharmaceutical compositions thereof may be advantageously
used in human medicine. As previously described in Section 5.6 above, compounds of
structural Formula (I) and/or pharmaceutical compositions thereof are useful for the

25 treatment or prevention of various diseases or disorders characterized by aberrant
vascularization.

‘When used to treat or prevent the 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

30 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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I nclude sinple deletions or insertions, systematic deletions, insertions or
substitutions of clusters of bases or substitutions of single bases.
Modi fications of the DNA sequence are is created by site-directed

mut age”e%ﬁzoﬁmw/“ -known techni que for which protocolmgraidesosagents are
commerciall'y available (Zoller et al., Nucleic Acids Res. 1982, 10:6487-6500

and Adel man et_.al . NA 1983, 2:183-19 The isol ated DNA is anal yzed by
restriction ﬂ’&ﬁ&?e‘g&%{f& 12 06’5916%198‘358&%%(65?9%@“3‘0??@9’1%% Wod of Sanger,
Proc. Natddmifie@slion$6 b patiébfof d@érpentitalbidifebtiasarholnt bEA calgssunt Bedoby Messi ng
et al., quleic Acids Res, 1981, 9:309, or b 20 .t he. net hod of Maxam et
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cell's Vi ang@RMEMHI B8 bret @M QieSm. Such as cal ci um phosphate or cal ci um
chloride co-precipitation, E-dextran-nmedi ated transfection, |ipofection,
or ebect r opor athepreseg ompbirssapd/anphanfiageuticah peynpnsiiiong thesof, masibes  can be
found in g I I fHsI

expr essi GRTIRERS By The by b fan B BNRG SorhiBiibuy ol B Bpo e
juncti on o adidigistered by tagy otheotymvediehtringe, forcaxgmblepbpindision & behalihjectivapar at i on

of the target protein fro he reporter group subseqyent to rification of
Che. fusi oY FEuBLP e eBRIeyE o EirpgHatoRb i Ber foroe Fsesta i

recogni t i PresHRd R0 etk NCAGRMidtAGbO EantR, systha el ldtaR Warfik eIl RsRms 30
Therapeutic Uses In_accordance with the 1 nvention, a conpound and/ or

phar Rac e u€igogneapspin ip ligpsomes spisepartislesdricricapseiesrapsrles. gia) mantbe uppdef er abl y
a_human.  Rulifikit bl MEGHhEm AR A RIpotiRon HérdP CeRdlis of

vascul ari zation. Aberrant vascul arization I ides abnormal 36 WO
2004/ 047 7qmimgITatios indwle) Big Brsnot hisuted 4@ intradermad, i inmargusc hlan dntraperitbngabat | on of

new Dl OOdirﬁ{‘g\? 81!1s§ Sudcﬁ'{\%%&qlﬁ,blh@- :‘wM,ee %cﬁxlxafl,’ oral® gu%lingb(a?qﬁ‘gg S}R' igggce}/e%%aie' s and
any ot her ‘nmechanr sm I CR T nappropriate of 1'ncreased brood  carrying
capaci ty inoaeagihak ¢rassddrndl sectellybysntatation e tapicuiie)puiscudartl/ to thepdass; nesegut | cal

conpaositions there may be used_.to treat aberrant yascul arization. 5
o o By bl o5 gt Sihe dte BRI rire SEHOp R TR s PTG | nei udle
cancer ( eprgctitiona) ¥nd RiIcathadd iAgsarttuptthe sié 6f tBE Afeliital Rndoh dif eI, | ncl udi ng

but not Iimted to, .carcingoms _of the Iuntg breast, ovary, stonach
pancr eas, Iptanopmadminisratian yall resald irethe rqlageef the serapquards md/erpharmacgetical col on,

rectum  c&fiioitiohd LS infNHOBRbAH M, Ki dney, bl adder, prostrate, thyroid,

In specific embodiments, it may be desirable to administer one or more compounds

20 and/or pharmaceutical composition thereof locally to the area in need of treatment. This
may be achieved, for example, and not by way of limitation, by local infusion during
surgery, topical application, e.g., in conjunction with a wound dressing after surgery, by
injection, by means of a catheter, by means of a suppository, or by means of an implant,
said implant being of a porous, non-porous, or gelatinous material, including membranes,

25 such as sialastic membranes, or fibers. In one embodiment, administration can be by direct
injection at the site (or former site) of cancer or arthritis.

In certain embodiments, it may be desirable to introduce one or more compounds
and/or pharmaceutical compositions thereof into the central nervous system by any suitable
route, including intraventricular, intrathecal and epidural injectfon. Intraventricular

30 injection may be facilitated by 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
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squanous cel |l carcinomas, adenocarci nomas, small cell carcinomas, nel anonmas,
gliomas, 10 neurobl astonas, sarcomas (e.g., angi osarconas,
chondrosarconas)), arthritis, diabetes, arteriosclerosis, arteriovenous,
mal f or mat i @uSnfetAgal graft neovascul arization, del ayegcriedihsfiesl i ng,
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the tumor. 25 Preferably, ject 1s a human. O her exanpl es of
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small nozzle holes to aerosolize liquid drug formulations that may then be directly inhaled

20 into the lung.

In one embodiment, a nebulizer is used to deliver a compound and/or
pharmaceutical composition of thereof to the lung. Nebulizers create aerosols from liquid
drug formulations by using, for example, ultrasonic energy to form fine particles that may
be readily inhaled (see e.g., Verschoyle et al., British J. Cancer, 1999, 80, Suppl. 2, 96,

25 which is herein incorporated by reference). Examples of nebulizers include devices
supplied by Batelle Pulmonary Therapeutics, Columbus , OH (See, Armer et al., United
States Patent No. 5,954,047; van der Linden et gl., United States Patent No. 5,950,619; van
der Linden et al., United States Patent No. 5,970,974).
In another embodiment, an electrohydrodynamic (“EHD) aerosol device is used to
30 deliver a 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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di sorder of vascul ogenesi s, hematopoi esis, ovulation, nenstruation,
pregnancy or 5 placentation associated with pathogenic cell invasion or with
angi ogenesis. A preferred disease or condition to be treated by the above
nmet hods a £0Pm)4r777 growt h, invasion or netastasis, parpcgrkmodyssbsai n
tunors. Exanples of1 such brain tunors are astrocytoma, anaplastic

astrocyto | i obl.ast ona,. | obl.ast o ti e I, ocyti.c .astrocytonms,
o1 61 oot AR RSP B Lot G ney i G peroel A Sy, 10
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uterine diseases such as endonetriosis 15 and pat hogeni c ocul ar

neovas$cul &k bedalivered ssovesiale dn partienlargrlipgseaeiee bingepA890,iSeientd, ve  di abeti ¢
reti nopat . ) c e- I I L OR: t L popat hy of
prenaturi ,%912?72}2?33, g%?{et?gt?n%@%ﬁ@%@%eﬁ%%&q}g%%&%ggpasgfrls%r?mFurt her, in
certai n er@achr/idpsz-Beaesipinand Fiderdédsr), Joiss NescBork| pa3 53620500989 @as t her eof

are adm ni stered.to a patient, preferabl human,, as a preventative nmeasure
foai nst ZEgaD SieosarECndde Medny o Gpfeids DistAstnn SSed i benErEaRD

vascul ari Zaaaanbrééaay,SLisé, N@wcpmw-gagq/jmg)phar maceut i cal conpositions

t hereof may be_adm nistered as preventative nmeasure to a patient having a

a .
pr edit®posi t i onlt #other gnbediments g carmpeimds arl/prpharmrcepiinal coparastitons thewee! on.
Accor di ngloyn bé AGivERIPRAHANNSN IOk HRAIIBGERILEA brat QIRASIIIERAS syliéify e0f maybe

used for the prevention of one dise€ase or disorder and concurrently treating
25 anot herln pee ¢gmbodpneni,caanunpymay bévset (anght, kuprer IedionntP8d aGRe i Rdfe

suitabilit [ / p C | . ositions thereof in
treating (ﬁ'éwg;rdéjv%p 'tlﬁ%g?%%ﬁ‘%‘b%%gr S%Sagsggﬁv@ ﬁﬁ%%?gtllafz&))gﬁar acterized by
aberrant vascii awtleatmbodimayt, palymssamedritly carchdiodd (sde ShiedisaldA gpdicagtionsand i n
the art. Agcordi it,.is well.wth th abiJ ity of those skill in
the a1 1 6rousy Tl Rba Firbet GiwinieisanrE o BortaRectIPres i hmosi « 1 ons
t her eof t oChofitesited PruPBRESHilabilitE 2 BERSPREnd Desic ah &P &fitimafidcS BhdRE an®dBalkber r ant
vascul ari z(at ion. 38_WD 2004/047771 PCT/ US2003/ 038175

eds.), Wiley, New York (1984); Langer? al., 1983, J Macromol. Sci. Rev. Macromol Chem.
23:61; Levy et al., 1985, Science 228: 190; During et al., 1989, Ann. Neurol. 25:351;

Howard et al., 1989, J. Neurosurg. 71:105). In another embodiment, polymeric materials

20 are used for oral sustained release delivery. Preferred polymers include sodium
carboxymethylcellulose, hydroxypropylcellulose, hydroxypropylmethylcellulose and
hydroxyethylcellulose (most preferred, hydroxypropyl methylcellulose). Other preferred
cellulose ethers have been described (Alderman, Int. J. Pharm. Tech. & Prod. Mfr. 1984,
5(3) 1-9). Factors affecting drug release are well known to the skilled artisan and have been

25 described in the art (Bamba et al., Int. J. Pharm. 1979, 2, 307).

In another embodiment, enteric-coated preparations can be used for oral sustained
release administration. Preferred coating materials include polymers with a pH-dependent
solubility (i.e., pH-controlled release), polymers with a slow or pH-dependent rate of
swelling, dissolution or erosion (i.e., time-controlled release), polymers that are degraded by

30 enzymes (i.e., enzyme-controlled 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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D agnostic Uses and Met hods A compound and/or a pharmaceutical conposition
thereof is admnistered to a patient, preferably a human, in a
di agnostically effective amount to detect or image a disease such as those

listed in éﬁ%'&gﬁ@ 6 above. Further, conpounds and/or gcpbebésragysi cal
conpositions 't ereo% may be used to detect or image di seases or conditions

associ at ed wi,t h undgsire Iy m gration, invasion or prolifersation such as
Chose 11 ot mtterggoRmrpeRBTY oghdlcilpvita a P thal Tefelate srst vty

di agnost i c@dvicgs @fticesids\eEaRMMiRt SeitesPateBONP.BJ8US, ZsiTRécudvep bl MBiaRed | cal
conposition thereof. Conmpounds maybe diagnostically |abel ed and used, for
exanpl e, t%ta%?@ﬂ”\ﬂ%l?’im % gr at ion, cell invasion and cell proliferation.
The di sposi ti onpQét MofHeFBANSHEMEM! 4 ShuBEl-refhalEdysiehl\inbe plHRYd epréﬁhﬁr?wed in
vitro or in vivo'by using an appropriate nethod to detect the [abel.

Di agnost i cefithgtatgghed thelconppadsnaisl/orpharracentichli cogyopition thereof,dhusdequgmngsi s and
prognosi s, for .exanpl |E ccul t t.ast at & 0GI . Lar her types
of in si tuonlgegfi%l}gotn’loggt? Sg'%g%rn ET"E‘?’a‘a Sgg’teigé’ %%8 |nC§{ i%ﬁ%?ﬁég%%aﬁlﬁa%gftnay i ncl ude
bound | i nk€sntrolie@Relesse,”Sapmhveln2, ape1 182138 Ao Othei bontelled-refdabd dystetast he art

i stol ogi creieadh Feneer nghf Avigtn ZBTBHS Tty RBABERRE,  21cr ostopy under

appropriate conditions to detect the |abel. Those of ordinary skill wll
readily perceive that any of a wde variety of histological nmethods (such
as st®ini nb nodified in order 20 to achieve such in situ

detection. For - 4Gy ' Lifb RGN |
i nstrument avai’\q‘l(gleg’?ée)sgllﬁtsFJ hgnﬁ%g}\(%c}ép?cgnﬁ%@bl n s[eh?%%ﬁéﬁagkg@gg%fg%ﬁ%%g@ﬁme
r adi onucl i ofeonglevmere qompouhdsy preferablyyan piriftbd doym, togsithe with adwitehle athownt by a

particul ar_jn Nt L0 eral n nvent.i onal h f.Or . V. | i zi ng
di agnosti 2P }h%%lg%gg %"‘?%P{ aREP gat%% ‘feizg’llé%e ? ?on%étg §5°r aendé%Po\ﬂntféPérﬁ? egr aldﬁl\%%t{alhgﬁfo
Anot her 25a patizhidDrWhen siediristeradgo a patiat, oifelcimpdendsamdiphaviacentidtalhgaosptsble s t hat

its half-life be |on ough s that the lahel ig still detectable at the
e B e oDy Senle gt & mieBaiot Vohitle " e CoBRBLAN o ¢ hat

del et eri Ouﬁdﬂliﬁisféﬁﬂdaﬁtk@@n&fsl}l. f'&lih@&ﬂuﬂoﬁs Hﬁméqﬁb&i%(&_exir&se@ﬂ& ch%Bio!hﬁ%ns .
enbodi ment, a radionuclide _used for in vivo inagi n&égoes not _emt particles,

but produces a0 begrployad Apliquié velisles aEcylarhafor ipecsirde sdwiqnangatablgni ch may be
readily defpehadutdhl i QA ME Tnbia8xHATIPuER IBEA%h, glucose, lactose, sucrose,

gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc,

20 sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the like.
The present pharmaceutical compositions, if desired, can also contain minor amounts of
wetting or emulsifying agents, or pH buffering agents. In addition, auxiliary, stabilizing,
thickening, lubricating and coloring agents may be used.

Pharmaceutical compositions comprising a compound may be manufactured by

25 means of conventional mixing, dissolving, granulating, dragee-making, levigating,
emulsifying, encapsulating, entrapping or lyophilizing processes. Pharmaceutical
compositions may be formulated in conventional manner using one or more physiologically
acceptable carriers, diluents, excipients or auxiliaries, which facilitate processing of
compounds into preparations which can be used pharmaceutically. Proper formulation is

30 dependent upon the route of administration 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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In vivo inmaging nay be used to detect occult netastases which are not
observabl e by other nethods. Conpounds of the present invention may be used
i n diagnostic, prognostic or research procedures in conjunction with any
appropriate cell, tissue, organ or biological 39 1 WO 2004 7

PCT/ US2003WV038%877 75 anpl e of a desired ani mal speci es. Pé&%#?g(ﬁ@gl#f

"bi ol ogi cal sanple” is intended any fluid or other material derived from

t he body ofnyatheoforal suitebldifesrems.ebh @wlombedimest,tile phsmidicewtibally seepiable pl asna,

| ynph, urin saliva, . tear cereprospi.nal, &1 ui 1] k Lotic fluid,
bile, asclt& ellslaﬁl"l%ﬁllep@ﬁgﬁﬁas “ﬁgpﬁt f’{i’g;m%fi%at?sn}gait%nﬁa' %6%:?#% P@‘eﬁeani ng of
t h: Is t er m ¢éxamples bfauitable ;ﬁlaﬁﬁ?sm&apoehh fc&@%aﬂ%eﬁﬁésdﬁbwiﬁtﬁé&&geé ndei Chf alny
cells or tissue preparation fromthe .subject as heen incubated. Usefu
doses are BERPEehs Pamacasicnl Sicen RLIAdrp la&ﬂ%%wﬁ’haamwd p&ieRsee Ltr

di agngst i Cpqe@sYoesyENt . Thus, an effective anpunt neans an anmpunt sufficient
to be  detected usi ng the appropriate detection s%/st eme.qg., nmagnetic
resonance i nmagikvgtapecad edministiationy sempovsdsveen be rmulardasspntionsagedst ect abl e

anmount wil|. en |0 _of L C 0 LEical l.y bound to a
tunmor (si gé\%?’feﬂfsb&te %S,éﬁ%ﬁ%ﬁ&% et?'aagéﬁqggi'%%rvrvpnoﬁn %???%s?e%ﬁ%%&l}n nmg.\aklxn?

non- speci f inclati¢ those desipgnad fdr méministrafibraisyniaj eotior, . g6 stibatanebus, Atratdnoug). The
amount of a _conposition to, be adm.pi stered depends aon the.precise conpound
Sl et ed. PHEMHRO R ap B TR E OO B ST 8 (105 SEHGEON. and T he
judgnpnt  Ofrarsfe@mib trakdnhd coshl) JFRIGr PO R Mmidstedtion CS Pémicl fyrmilfiRnamaynt of a

conpound needed for detectabilit I n, diagnostjc use wll_vary dependi ng on
consi der at Ponadedpepmbdatiewith g F #hhive agsut thapimpreyes aptcogiiargjc ?f the
patient, Capbahiak 6ALIBES micbu@R¥oosif) drHbEHivY #5dnfih8de, B0k SoflifniRA

adj usted by the 1 ndividual physicianor diagnostician. Dosage can vary from
0. 01 ny/ kgtot sediunpchany¢libdockes, artibiotips Dt-2oetybeynbding, Aompeysieine awdst r at i on The
conmpounds ﬁ{a}g‘é}%ﬁi ﬁlgar maceuti cal conpositions thereof may be advant ageously
used in huban medi ¢i ne. As previ ously described in Section 5.6 above,
conpousnds of  dhione tmbediment; thel campdynds at/fommpsted inaceortiaalwithoopiis t i ons

t hereof are useful for the . iy . e
procedures as a pflarmaceuucal composition adapted for intravenous administration to

human beings. Typically, compounds for intravenous administration are solutions in sterile
isotonic aqueous buffer. For injection, a compound may be formulated in aqueous
solutions, preferably, in physiologically compatible buffers such as Hanks' solution,

20 Ringer's solution, or physiological saline buffer. The solution may contain formulatory
agents such as suspending, stabilizing and/or dispersing agents. When necessary, the
pharmaceutical compositions may also include a solubilizing agent. Pharmaceutical
compositions for intravenous administration may optionally include a local anesthetic such
as lignocaine to ease pain at the site of the injection. Generally, the ingredients are supplied

25 either separately or mixed together in unit dosage form, for example, as a lyophilized
powder or water free concentrate in a hermetically sealed container such as an ampoule or
sachette indicating the quantity of active agent. When the compound is administered by
infusion, it can be dispensed, for example, with an infusion bottle containing sterile
pharmaceutical grade water or saline. When a compound is administered by injection, an

30 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 batrier to be

permeated are used in the formulation. Such penetrants are generally known in the art.
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25 treatnent or prevention of various diseases or disorders characterized by
aberrant vascul arization. Wen used to treat or prevent the above di sease
or disorders, conpounds and/or pharnaceutical conpositions thereof may be
adm ni stered or applied singly, or in conbination w t;}%gg ﬁgsqzst s. The
conpounds YR30+ BAar maceut i cal conpositions 30 thereo P& he

adm ni stered or_applied singly, in conbination with other pharmaceutically
active agents (Fhagnacewiqsbeompasitionsies aral dglvarysmapbsiatheformnoiteglebyeni ¢ agent s

such as c | NG LGl ] ' e | di ng

ot her compataae, s gye ity R bh BAAE pRAY UG "o fhles ol

i nvent i on ghxow,ifaesxampld) doslly Adthinisteredepharmardutinabgdimpogitions myy echitainios¢ omt i on to
a patient of a therapeuti cal ef fectjve ampuynt of conpound_and/ or

ey rmoeut TEOPEARIS 3BTt 0% srbpBl S rlek s 3P fochas RRESTR TR S 5 o e

pr ef ersabl ysacéharifEiaveting Agbntidath iy pebpsrmint yoil of WittebdieensS orldlerp oo eifif agpounds
and/ or pharmaceut | cal corrpl%?qiyté('ieon t her eof adm ni s&lte?r ed orally. The

kbl
conpounds ZHAFSFVBIEASREELA Fticglik palata lsprepaEfion) Moreoyer,

adm ni st ergrkn Y oPhiNor QRY EthRRHhOMAPbe Edatedly BBRY BisindgrdtRhag on or
bol us injection, by absorption through epithelial or” nmucocutaneous |inings

(e.qg.., or adbserpbersia the gastraintestivrl taph herebynprovidingassstaied ajtionQyef #l strati on can

be SySt e Guffied B8 or HJ URIFh) BRIV BLARtOnl Sufting BIGARIAR] Lon 11

| i posonmes, mcroparticles, mcrocapsules, capsu ed to
adm niost er active duiying canpoid are gdvesuitside for iocdlly admnpsteied canpdunds e & theddbt hods of
adm ni stratjon j.nclude,., but ,are not |ljmted..to, intraden i nt ramuscul ar,
ot per ¢ isg BetSkEgsh ffia b n' iBiment Rl it el A BE MG o AT 0oL
subl i ngual grivitig donipasad, whith $vestie tebigplhce thd aeptoragimabmpbdindistitsughlan rectal |y,
by inhalation, or to%gally articularly to the ears, nogegﬁ i s eyes, or
skin. The #Ewer fhesetishyeryplatiapmscaaproviqesm sssenpaliy zerg ondgedelivey PEeflISAs of t he

practiti ongiposedns thé shlked BRI dfimBRAhte ¥ElEA e i uddtiofs. OA tiltieEIhdiaial
condition. Tn nost instances, admnistration will result in"the rel ease of

t he cBnpouies asglsresel menosteaataaristygrrol gearife sayiathadeuprd: LRl qompesitigas can

ol 00dst gl S0EE] b STHOFATE ol bR, AEBIAH Sl ORI St o1 one

or nore conmpoun maceut | cal’ conposrtilon er €o ally to
t he area i saccieene,célltloseatmapuesiunl¢artsonate, etc. Such vehicles are preferably of

pharmaceutical grade.
For oral liquid preparations such as, for example, suspensions, elixirs and solutions,
20 suitable carriers, excipients or diluents include water, saline, alkylenegiycols (e.g.,
propylene glycol), polyalkylene glycols (e.g., polyethylene glycol) oils, alcohols, slightly
acidic buffers between pH 4 and pH 6 (e.g., acetate, citrate, ascorbate at between about 5.0
mM to about 50.0 mM), efc. Additionally, flavoring agents, preservatives, coloring agents,
bile salts, acylcarnitines and the like may be added. '
25 For buccal administration, the pharmaceutical compositions may take the form of
tablets, lozenges, etfc. formulated in conventional manner.

Liquid drug formulations suitable for use with nebulizers and liquid spray devices
and EHD aerosol devices will typically include a compound with a pharmaceutically
acceptable vehicle. Preferably, the pharmaceutically acceptable vehicle is a liquid such as

30 alcohol, water, polyethylene glycol or a perfluorocarbon. Optionally, another material may
be added to alter the aerosol properties of the 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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may be achi eved, for exanple, and not by way of |[imtation, by |ocal

I nfusion during surgery, topical application, e.g., in conjunction with a
wound dressing after surgery, by injection, by neans of a catheter, by
means of awaggﬁ%§;gpry, or by neans of an inplant, saigbtwvb@nssibei ng of a
por ous, non-porous, or gelatinous material, including nmenbranes, 25 such as

sialastic nbr an | ber I.n one nbod | an be by
direct inj&CE %rﬁ?cﬁ? ﬁo ﬁ“&?ﬁf{“&ﬁ“#&? Pl e leé?lhlggﬂglé% ?teaﬁ Fit%s. In
certai n enfjotd, mnBie,salslh UniyddeStatesPdieddNe. 5,856,861 )oduce one or nore conpounds
and/ or pharmaceyuti cal qgﬁﬁltlons t her eof into thep&entral nervous system
by any suitabl eAc?[BPR"él whedgmoaiatedingpsiali o yraipal phaggagenticalhl and epi dur al
i nj ecti on. cdnifoki@¥RI¥uch G8hiphosiBried YreEkhtRh diBade. gf REhthintiAl BHvANioRd]
intraventricular catheter, for exanple, attached to a reservoir, such as an
omay & res%lpmtprybaswupbmcamﬂ@rombnrrgés@eudasCal conposi tion t her eof may

I be ad trat

by i nhal at 1 on. 15 2a8en & 6F Crpfichifd el Bl Dhetbadife asgpsP e g "
phar naceut fooatlated apadegolt preparatior cﬁuchmngheung)fmvmmllamnshya)dml advemigtdrei byt he | ung
b nmber f dif t d E d Do l nhal V\:h h
o i zes TRIRAHER IoF FEETIL bsl e ueaior BRI BAPT P BPOBUT IETORe, g.

di chl or odi Thug0fop BRink}A¢) &, comipbiutd thay 8 foﬁﬁm@mm@a}m&k p‘&l&xﬁéﬁﬁ @{Hyafdpu@cn@et hane

carbon di oxi de or_ any other suitable gas) naybe used to deljver conpounds
of th¥ di r'dgkenyls (fgr %vﬁ@lnlwgan emuﬂ%qm@p%qeyta ke 9 9 OB RIEhAn BT IeEInR 0T S DP)

devi ce Maysagnats sshubie deﬂmn%s%&rex 1@%}3%%%@@‘1@1(3@@ maceut i cal

conposition thereof to the devi ces i cal l use a nmechani sm such
as aburst of g‘é(bert@cmmélwcadl@wfcm@fbﬂnylué@menypfntbﬁdbeova -degmitbad ner,  whi ch

may then bf%rﬂaﬁ‘l?ﬁ‘én%‘ls'&}ét%&%cf&aotr' acptiod eécggét %&1{3" Hami Atidgffpwn 1 n the

art. A 10 popular variation is r) system which
al | ows foract:e;ﬂablcjwﬂus\idrs;amallmtmmhaﬂim@f thechrezpeoud may He)pmparMDB)Pteadmd ces

are avallabl fro | es as_AstraZeneca axoVel | cope, WAX
Seher g PrReS SRR G o acloe Epdiebiag ofich ol Sgeni bitlR,, g

cartri dgeScdilfesIgﬁﬂﬁfglﬂfbefaeiﬂfUﬁ@ i n an inhaler or insufflator may be

formul ated containing a powder m x of a conpound and a suitabl e powder base

such as 15 | actose or starch for these systens.
Doses

T

A compound and/or pharmaceutical composition thereof, will generally be used in
20 an amount effective to achieve the intended purpose. For use to treat or prevent diseases or
disorders characterized by aberrant vascularization compounds and/or pharmaceutical
compositions thereof, are administered or applied in a therapeutically effective amount.
The amount of a compound that will be effective in the treatment of a particular
disorder or condition disclosed herein will depend on the nature of the disorder or condition,
25 and can be determined by standard clinical techniques known in the art as previously
described. In addition, in vitro or in vivo assays may optionally be employed to help
identify optimal dosage ranges. The amount of a compound administered will, of course, be
dependent on, among other factors, the subject being treated, the weight of the subject, the
severity of the affliction, the manner of administration and the judgment of the prescribing
30 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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Anot her type of device that may be used to deliver a conpound and/or

phar maceuti cal conposition thereof to the lung is a |iquid spray device
supplied, for exanple, by Aradi gm Corporation, Hayward, CA. Liquid spray
systens UsgoS¥ddodBly small nozzle holes to aerosoli zepdygirbdsds1vg

formul ations that may then be directly inhaled 20 into the lung. In one
enbodi nent, .a .nebuljzer is us to deliver a.co nd_and/ or har maceut i cal
conposi ti oA’ DR rtb%?ow%ouf‘ﬁse&ﬂﬁ%@ymﬁ]é’ﬂﬁq af%fnéls‘:g{égg‘fv g:eggrrcéagé}ngper rom liquid
drug f or muyrafetabhs ohge pes g, Diosihg AagBp kepeated intemditintly ansy By/providédalond arne
particles that. m be readily inhaled (see e.g., Verschoyle et at, British
57 Cancer , Infggbimation Wb g r drygs agg mayopfiriarsIantifs Feauire %&F}‘%@fvgt ed by

r ef er ence) e @A BY 8% dkadeebi drdidosdet NCl ude devices supplied by Batelle

Pul nonary Therapeutics, Colunmbus , OH (See, Arner et at, United States

Pat en No. 5, 95italle dosaga rapges for prabadnnistiationans depgndsmb o thepateneit ofithe

5, 950, 619; Mokl : ' t 3 974). In
anot her en%ﬁ%{i’#{a%?,ge%éﬁa I%gﬁ%%ﬁ%%tgrﬁf%&(ﬁ%%%%eroglg? ﬂlagl%/vi%%@oq%%used to
30 del i verkibgoronbalywkigiitd Dosagehargemmey be watlily detpradndd bynméthedsdmbwh ¢o thhe | ung.
EHD aer osol . dezi CesS U euel ectrical energy to aerosolize liquid drug ‘

sol utions %Psaﬁlt?ﬁ SR (see e.g., Noakes et at, United States Patent No.
4,765, 539) . TheSelabledosupb efigesfor PiraR@bhd ?.&.)Qﬁxnﬁﬂiﬁratibﬂwﬂbaﬁtim By be

I nportant paranmeters toQ optim ze when_ deljvering a cqgnpound and/or 42 WO
20041’(94777%°P@ﬁ%9©%ll@133rf17‘5b°dﬁMF%C@H@E&QOS%HMF frgprase eof to the | ung

wi th an EHQnagkeshn ag@%’én‘éf‘allg%blﬁ BN mgEd hdByARLiR o Asouf P(Wnigﬂc%!b%d?%@f@f.”?d by
one of skill in the art. EHD aerosol devicés nmay nore efficient|y deliver
drugs to tHpppsitegies generadlyicentringbeit O rradlgramaite shauy 5@ adlliswmsgif e sompenngnot her
enbodi nent SR E%gl | cal il e 5 can
be deli ver%fc'}h?ﬁva veg’?f;ﬂg& [ n{)%g'r‘?%i%{%g g@#ﬁ%&&%@%@%hﬁg%%@%el 90,

Sci ence, @08t U.5%7e abBB10%rbyateight. Recommerded jomgessfor infraddmmallher apy of

| nf ecti ous, Di d " - B i.n. Fi_dl ds.), Liss,
N S B S s SR e BB BT BB e b npy o
| nf ect i ousadahisiesttonafcin@adRage of dbonarotBang tl Mot 2001fg férdilegrafnestdody Li ss,

New Yor k, . 353- 36 989))., 10 | th nbodi t, the d d/
ph\(:lvr ng(r:euﬂe%gm. ggf?ﬁg\éq( qs&srfiqa)l)f bpeq«xgappolg:gg frorer'\lrdoes'\e-re%pclmr;!c3 gurves de%vgc? ggr(r)luzg s andror

vitro or animal model test systems. Such animal models and systems are well-known in the

art.

20 Compounds of the invention are preferably assayed in vitro and in vivo, as described
above, for the desired therapeutic or prophylactic activity, prior to use in humans. For
example, in vitro assays can be used to determine whether administration of a specific
compound or a combination of compounds are preferred for treating cancer. Compounds
may also be demonstrated to be effective and safe using animal model systems.

25 , Preferably, a therapeutically effective dose of a compound described herein will
provide therapeutic benefit without causing substantial toxicity. Toxicity of compounds
may be determined using standard pharmaceutical procedures and may be readily
ascertained by the skilled artisan. The dose ratio between toxic and therapeutic effect is the
therapeutic index. Compounds will preferably exhibit particularly high therapeutic indices

30 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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can be delivered via sustained rel ease systens, preferably, oral sustained
rel ease systens. I n one enbodinent, a punp may be used (Langer, supra;
Sefton, 1987, CRC Crit. Ref. Bionzed. Eng. 14:201; Saudek et al., 1989, N

Engl . JNEQW‘?Z"X‘})’@WI' I'n anot her enbodi nent, polyneric ﬁc@m]rsjmk/s:,s@-gn be used
(see "Medica plications 1s of Controlled Rel ease,” Langer and W se

(eds.), Pres.,. Boca Raton, Florida (1974); "Controlled Drug

Bi oavai | Mduct Desi gn and Performance, Snolen and Ball
(eds.), Wley, Nevértdal nob8fdhts, tHeaRaPbindaland/odSBemackivicd] 06MpositRimk theRRY -
Macrornol Chem 23:61; Levy et al., 1985, Science 228. 190; During et al.,
1989, Ann. Cebf wed inepmiynation theranygvigh atdeast onggtier therapgitic agent gfhe71: 105). In
anot her e | it WREbt bhad: Yo IN ined
rel ease ngIQiQ@ Jr%)ﬁ/ﬁllmlgr e?hr re&bﬁg%%re&&g@%%c u%lgé%ggi um élgg?ugig%?%;d%%el | ul ose,
hydr ox§ pr opgditesly of, oswe prefatatdy,\spragisticatly hid enslemiodiswent adompound and/or

hydr oxyet hyl cel | ul. ose (nosit. ef erred,. . hydroxypro thyl cel l.ul ose O her
preferred )f’%:laelmaﬁ?uélgglecé’f ’f??lgloﬁgl\?lggf)léégmﬂlé%%? ‘ii)ﬁée/nguf%g'e%aﬁ% aﬁﬁ‘%“.léﬁf o?%gr m
Tech. & Pr adothéfftherapcdtié agerh,(vhicHmay) be fatéfihssanfelphaimacgutitaligonisitivaer ar e wel |
known to the skilled artjsan and_.have been as described in the art (Banba et
at, Int. J3UBRERpaTspeticsl cogpesition. HnaRoifHRA R MG c- coat ed
prepar at i ORSmpERtidELs daRhidteted PicHor SubitRicHEd admBlifASEn BEMOME? tHedpeit
Preferred coating materials include polyners with a pH dependent solubility
(i.e. 9pH @8ehtrol | ed rel ease), polyners with a slow or pH dependent rate of
swel ling, disso | . ' i e I ﬁnﬁ i a1 POl yITEr' S
that are degradgﬂf’%ﬁla&%’ gﬁi@%@%@.%ﬁoﬁéﬁgﬁgﬁggﬁdﬁgf (?grdﬁ re g%gael aland

pol yner s t lsempésitionsfthereeflcay be wsed hratombrinatiod dlwrapyywith ¢therahemptherspeuici n |
pressure (i_e. re re-controlled rel eas I n iyl | ot her .enbodi nent,
osnotic delag?/net$ Q/ep%y@gg?%gaaﬁémﬂ & W%grgegf‘gqf%%s(ﬁg‘l’f}éé(aolghrogﬁr’heagéns@e’ é@m n dg‘ tration
(Verma et ahechlobdtheghias, mdlpithienPitdsa@budll) A€k amdfiyGA8anBi3) thidtepadtalkyl 43 WO -
2004/ 047771 PCTI US2003/ 0 5. anot her. enbodi nent ( rmosnotjc devices
are uséd { SHITGRIEE (e s bUPHaR): REPHASE JUFYEh PUaEob IS iR Selogt,

Uni ted St atpesmiiaheftaldih (c.2, fdiodddl, bkasineg oyBlindlabinbhlhd, off), Slries Pat ent
No. 3,916,899). In yet anot her enbodinent, a controlled-rel ease system can

be placed iaRrlpggigmmSrcaptoRyring, Eogumpige Pestosiehe eulrpaurlsrodnels &8
phar maceut iygaha B RIRARkiR) eﬁf&fcﬁ?ﬂ(enipbgﬁé, da &Syt daunorubicin, doxurubicin,

bleomycin, mithrmycin, mitomycin C, L-asparaginase, interferon alpha), platinum

£ 20 coordination complexes (e.g., cis-platinum, carboplatin, ezc.), mitoxantrone, hydroxyurea,
procarbazine, hormones and antagonists (e.g., prednisone, hydroxyprogesterone caproate,
medroxyprogesterone acetate, megestrol acetate, diethylstilbestrol, ethinyl estradiol;
tamoxifen, testosterone propionate, fluoxymesterone, flutamide, leuprolide, efc.),
anti-angiogenesis agents or inhibitors (e.g., angiostatin, retinoic acids and paclitaxel,

25 estradiol derivatives, thiazolopyrimidine derivatives, etc.), apoptosis-inducing agents (e.g.,
antisense nucleotides that block oncogenes which inhibit apoptosis, tumor suppressors,
TRAIL, TRAIL polypeptide, Fas-associated factor 1, interleukin-1B-converting enzyme,
phosphotyrosine inhibitors, RXR retinoid receptor agonists, carbostyril derivatives, efc.) and
chelators (penicillamine, zinc, trientine, ezc.)).

30

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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only a fraction of the system c dose (see, e.g., Goodson, in "Mdical
Applications of Controlled Release,” supra, vol. 2, pp. 115-138 (1984)).
Q her controll ed-rel ease systens discussed in Langer, 1990, Science

249: 1527-% &l so be used. 10 Pharmaceutical Conpgsi/isRbsHsdirs present
phar maceut'i ? corrp05| tions contain a ther apeut| cal I y effecti ve anmount of

one or nore co nds ferably, ur et her with a

sui tabl e %ﬂﬁﬁ?ﬁggst)(:é Hﬁ%‘ﬁﬁ‘&l&f‘éﬂf %?i’ltﬁ 9&&@:8‘8@ 0%%38 Eam%%’n}%‘ to provide
the form ﬁxﬁf—aﬂgﬁdg@ﬁémsad%@ht@ bﬁm&b@naﬁopms@-lmﬁkmragenté/&ecmembﬂ)mnaﬁoer ed to a
patient, the conpounds and pharnmaceutically acceptable is vehicles are

preferabl91“%]?'%"?3?J gal coppesitiqng okthsseqther cAPUENS.c|l e when t he conpounds are

admi ni stered i PHAEEROKE ﬁfiay %Eh@ﬁg&@oﬁ&hﬁﬂ%ﬁ&ﬂc@mﬁéﬁﬁﬂﬁ%ra“d
glycerol solutions can also be enployed as |iquid vehicl'es, particularly

for isnj ecpmweybd;ahpomn@ltl@aihemlfmﬂapnmtham@ther eampanshisce.gs oo i ncl ude

X DT €N Serdbifa e BBl UG oh A RRE SR SPLAL M. B 11 Co

flour, ch

sodi um chtantdinke ,folcEracleebrﬁIi@antrnPlréferagllyyme;rapéutm fkito pﬂﬂhe ne/en@chymellude wat er,

et hanol and the li The armaceutic oSiti o | f desired,
can al so tJPROAd ?J‘%Pg ag?om {t{ogﬁlbereeﬂf a‘{amggqoggpwn@ pationy -

buf feri ngwﬁﬁ@{ao%-adhﬁmaﬁaiohlo@a seRHX tdrhpdind (ﬁfeﬁmbiy é'cHﬁnothéxﬁ?&iﬁ@ ragaﬁ, a
| ubri cati ngtarand col oring agents may be used Phar maceut i cal conpositions

conpti si nBABrALRRGRAhVRYNGY FRipgoNigeR Atbangigeenssts ageRly Iibkng ent i onal
m xing, dhs3dliRGhcidl ABM Fhlc aato I %?agﬁﬁg}rno&uukﬁ\ébﬂ élﬁ& thel%HPl’ﬁ1 of ying,

encapsulat , entrapping or lyophilizin cesses arnmaceut |

conposi t i emspanayts béﬂmétrttmﬂyahe@de-wmnloxﬁdemeaqhmmpmm oraybeimg sepatsteor nor e
physi ol ogi e I nts, excipients or auxiliaries,
whi ch facﬂgﬁczlgfv'%nt%jr%%gg%g%negjﬂg {dt{%n Oaﬁ ?nto preparations which can be
used phar naceurlimaalxﬂppnelﬁsoﬂhekﬁmmb@fdvmednmoﬁbrdmehdadtsompomsthe route of

adm ni strati o chosen. resent pha ceut.j cal itigns can take the
o € el ARan S oud e BOR e S St aabests Arnen. D | ore

capsul es, cémpshehts Of GeKitdnd}l dlb Hel plonigRl asRONECHRich nfaly Pe bRl i€ B§Eds

formul ati ons SuppOSI tori es, enul si ons, aer OSO| S, Sprays, .suspensions, oOr

44 -- - - bygddiip of suitais sedreptsowhirh erepeaferablyguayidesin agother distinet container.

The container of a therapeutic kit may be a vial, test tube, flask, bottle, syringe, or

any other means of enclosing a solid or liquid. Usually, when there is more than one
20 component, the kit will contain a second vial or other container, which allows for separate
dosing. The kit may also contain another container for a pharmaceutically acceptable
liquid.
Preferably, a therapeutic kit will contain apparatus (e.g., one or more needles,
syringes, eye droppers, pipette, efc.), which enables administration of the components of the
25 kit.

EXAMPLES
The invention is further defined by reference to the following examples, which
describe in detail, preparation of compounds of the invention and methods for assaying for
30 biological activity. It will be apparent to those skilled in the art that many modifications,
both to materials and methods, may be practiced without departing from the scope of the

invention.
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any other formsuitable for use. In one enbodi nent, the pharmaceutically
acceptable vehicle is a capsule (e.g., Gosswald et at, United States

Pat ent No. 5,698, 155). O her exanples of suitable pharnaceutical vehicles
have been i in the art (see Rem ngton's Phar i Lk ences,
Phi | adel phg@s‘@%‘(‘%gle of Pharmacy—and Science, 19th 5 |t|%2?1@/013§355). For
topi cal adm nistration, conpounds may be fornul ated as_sol utions, gels,

oi ntments, cr eaidhe SRHES SFloWs thedpllowing abbyevighaus Riwsithe folloping meanmesy K e ¢
formul ati oRSabbidifdtidd 9 Ad?QenHER heliRdehAbIAMERES ealih@n Dy injection, e.g.,
subcut aneous, intravenous, intranuscular, intrathecal or intraperitoneal
injection, as well as those designed for 10 transdernal, transnucosal, oral
or pul nonary admi ni sA9@N i on. Systeri c fanetomitdlei ons may be nade in

conbi rrati on with a fBact her active agent ferHatyloxyoabord nucociliary cl earance
of airway nucus or CBduces nucous=vi scosintsyper e active agents incl ude,
but are not |limted DMB, sodi um channel NN-Giedethydforraarhidbi oti cs, N-acetyl
cystei ne, honocyst eibeSand phosphoki pi dgimethylsulfoxidae enbodi ment, the
conpounds are fornmul@h&d. i n accordance Wffubrehfltiethytoxypirbegdures as a

phar ngceuti cal conpgsition adapted=for paravenous adm nistration to human
bei ngs. Typically, qgpnpounds for intravggpus adm nistration are solutions in

sterile isotonic aqgygpys buffer. Eor iplgGhbbzolé N NTRO W) GerfBbe
formul ated in aqueous ~sol utions, prefegahly ndeRRRY shadogaical Iy conpati bl e

buffers such as Hank§'gs§ol ution, 2Q Rin o SRt daBhe sdiltidysi ol ogi cal

saling buffer. The sghgiion may cont ai LN b¥iazgigents such as
suspendi ng, stabili z and/ or di sper si hg%\ gli‘ﬁz HEH ai y, the

phar maceutical conpoSitions may also in } &4 sotup ezl n? gent .

Phar maceutical co Lfjdons for intrav adm nistration optionally
include a local ane @M c such a§ lig %“f‘,gf%l?fgm?n%t?gléagéganﬁﬁﬁ sf?.e‘g?&é‘f e site of
the injection. Generdlly, the ingredi ent®®re supplied 25 either separately
or mi¥ed together i M™¥nit dosage form P¥%%xanple, as a |yophilized powder
or water free concefbate in a hereti cBifitEeal ed container such as an
anpoul e or sachett d4@Hi cati ng t h& quakiliimples active agent. Wen the
conpound i s admi ni st¥d2d by infusifon, Nthydexysiscaimidensed, for exanpl e,
with an infusion botMMcont ai ni ng=st er Nraethpmaerpkelngt i cal grade water or

sal i ng. When a conpoli i s adm ni ster edtifipoicagadictacidn, an 30 anpoul e of
sterile water for infl8ction or sal Fne chiisdpeopylsdmieded so t hat the

i ngredi ents may TLC = thin layer chromatography
pL = microliter
pM = micromolar
30 viv = 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

35 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

40 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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be mixed prior to administration. For transnucosal adninistration,
penetrants appropriate to the barrier to be perneated are used in the
formul ati on. Such penetrants are generally known in the art. 45 WO

2004/ 047771‘,H l PP 03/ 038175 Pharmaceutical conpositi Qg fs26030ssths del i very
may be in the"tormof tablets, |ozenges, aqueous or oily suspensions,

ranul es, powders, emulsions, capsules, syrups, or__elixirs, for exanple.

g P pSt y @‘rﬁQ)WEF nmp

Oal ly adm Vistesrpedmibriceayping it AsFaeiOH TeheanHORT @129-) ror e
optional 'y agemiss 8fd) B¥3aEdrElecEWRRL RRhiE] BESOESup Midcapink Wikl L6t

aspartame or 5 saccharin; flavori ng agents such as peppermnt, oil of

wi nt er gr eenanhydride{(8 eqy aedbpyidingyS £gonThe Naasetyltednspiidaen Bigkdfiride AY pasinvi de a
phar maceut i -at {9 M?{I - pill
form the c‘g%p%%fe?%ﬁlsﬂbngl gvgfégggt%éjdﬂ ?‘8’ de 3%*‘3?%%%28%@ Fg%?@%c‘?ftd fgll{)lsor ption
i n t he sgast owr.nTxsteactioh niktact wad fileread) thepesiv ivds weshad st with EBAAIS Mmaterover an

t ended ' Lt S tivel I nbr an di
oot oal | yAaighs® Frg Wi FR SRSy e AEh Pos FETPADY tecro i iarysytng
adm ni st er edsidgdWarAdsated {hfeeltheseavitH @by platforns, fluid fromthe

envi ronment surroundi ng the capsule is inbibed by the driving conpound,
which swells to displace the agent or agent conposition through an

aperture. These delivery pl atﬁxﬁﬁ{ﬁ'ﬁeﬁ% YibA6f Bboithifesential ly zero order
delivery profile as opposed to the sp_lr%%‘lpror 'es of i medi ate rel ease

f or nul 14t i ons. The eiudepepéide,dissalved ing mitdmym@mozst eflmethanol andovaen was purdiedr

gl ycerol st | L] B [ andard
vehicles su rgéﬁﬁ‘ifnﬁﬁ?‘{%%ﬁ%?’h%gm?Beg@%??ﬁ‘%mjn%%éé%?@%’@e}’gﬁp g&ggg" |§stﬁm
sacchari ne, pimed C18 cshemn (@5§mas k Gin2amn) Clistpeptide was ehutedusinha gladientfiten
preferably of . nphar eutical grade. r oral Liqui parations such as,
Por exanp! of- 5B St 15 ftn baRia HhE5: of B Gy et Sty B, KR ot Bomeig

exci p: ents Gl)lll%dli‘I;Afla{lis‘.leefiﬁB :wae aaw?lﬁt&‘ilci Goataiify O.aW{rF&.nﬁg{'ey@cﬁi WTs(aQ zigg am.
propyl ene glyco 0l yal kyl ene cols (e, g., polyethylene glycol) oils,

al cohobs, SHragitee 95% e b A S el BRIy dp0 {¥Oe Phaseet at e,
citrate, as@ghRAlLe4 ahnd)ALNEERIRAPE6SR) Qrerefﬁ}ﬁﬁb%eﬁpclfﬁﬂEérﬁﬁté& ¥ olufileGf

Additionally, flavoring agents, preservatives, coloring agents, bile salts,
acyl cami t i neboubdrd mithy evipocationy” pecuadud iyoplilzedo rSamplas averairedispoleedintwatan, t he

phar maceut | é?h%l uaﬁ&gﬁgdséotai 1943 2 R/ﬁlf gncf lggpﬂ(iﬁ){e@a%fecond time. A shoulder was often

observed for these peptides and was presumed to be due to a conformer.

20
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%

25 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.

30 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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tablets, |ozenges, etc. formulated in conventional manner. Liquid drug
formul ations suitable for use with nebulizers and |iquid spray devices and
BHD aer osol devices will typically include a conpound with a

phar maceut '&éhéd/o4ﬁﬁcept abl e vehicle. Preferably, the pharrmassiossas |y
acceptable vehicl e |s a l'iquid such as 30 al cohol, water, polyethylene

gl ycol or rfI tionall anot her added to
alter the zi‘g ?’ﬁ@sregﬁ“iaﬁgag{g F%?F’Ssrwgg@?)\ﬁréﬁr@ﬁg%%sw}ﬁpounds
Preferably ,méﬂlfunm eﬁﬂttﬂffeé dinek @ithidihidorhiéthdheA Tha Besiled PR prétbotédminpatii g ycol
or a fatty acid. er nmethods_of fornul atlng’dl@)&&wd ra sol utions or

suspensi on ©4di H%Wé“ F‘d}? and HQBY (Zea-dwere dagolygd B038175
devices argui aqna té ﬁletabev?eereaﬁ f3ltowdd dyiné bdaidddt of(m c@ was%neﬁ?cl ritkture UNI t €d
St at es Pat ent ) 598;" Biesal ski, United St at t ent )

5, 556, £11) .was agmmbfsmél hmy Thlegeactien faaxtwna was Sitteted an@theabsmwawwgqhnéﬂlree

phar macout 6ol v ITE hdeatSes W pBRaR RROBI B i@ AL BRLLAR. oS,

e.g., contalnrng conventionai Ppases such as cocoa butter or
ot her gl yceaniitkescid d:ompaﬁlglstép was ihen tdpeatéd) rThel aaét'yransn dethe N-teedings @4s ousl y, a

compound | s for S._a tlon ctin
oo bty o th A8 Eo LB G e EBRUb s ) G 2 < et '
subcut aneoysIN @eq gfbﬁ-bi\ﬂhiﬁﬁtébt%{étﬂéte%mawmwgr@{wm&a@f;mg%ﬂﬁcbﬁl Thus, for
exanple, a co orrmul ated with suitable 0513{1”8“ C _or hydr ophob| c

10 MBUBH | a1AShYe (SRBHPPYENG (S Bar| ShechF ey aied RERtstonth ok dmide M FEh
exchange r to@ WiRSTFATPRIW G 09590 51 el G 1S thiy B AN HithdS 2
sparingly ?ﬁs[ﬂ% g gv(ﬁsl‘ A, r/l"lvélt c(g gjund’ll S g’m d(lﬂ)zz £ res{ngﬁ%e I ncl Evéed in any
of the abowgirejssser vibedion fayrlrheuant Thﬁmacmgnnhetuterw ﬁal@lr@i,ﬂxerasupwm washedit i cal |y
accept abl e | I in the
activity ofO%?l eh‘%amtrl ?gg;/’f;igﬁ;ﬂér a%glﬂlgge %lr%ésg‘g@%e‘%%%?‘%é‘% on %éo ntkﬁ) %)%g{gg&gnd
tend to be zm@omdlﬂhlresﬂﬂngaeplmmmasmﬁrmmmeemmmth&dherents t han t he
corresponding free acid form Doses A conpound and/or pharmaceuti cal

conpo§ tion thereof, will generally be used in 20 an anount effective to
achi eve the intended purpose. ERhmpksS: PeplidEAtylMiopr event di seases or

di sorders characterized_ by aberrant vascularization conpounds and/ or
phar maceut i cal The appropriaté N-acyl peptide amide was suspended in DMF (0.05M). NMM (2.0

eq.) was added followed by the acyl chloride (4.0 eq.). The suspension became
homogeneous after about 10 minutes. Analytical HPLC indicated loss of starting material

20 after ~1 hour. The mixture was concentrated in vacuo, dissolved in water/methanol (heated
if necessary for dissolution) and purified by preparative HPLC (see standard purification

procedures in Examples 2 and 3).

Example 6: Peptide Alkylation
25 The appropriate N-acyl peptide amide was suspended in DMF (0.05 M). Cesium

carbonate (2.0 eq.) was added followed by alkyl bromide (1.0 eq.). Once the reaction was
complete, as judged by analytical HPLC, the mixture was concentrated in vacuo, dissolved
in 1 NHCI and purified by preparative HPLC (see standard purification procedures in
Examples 2 and 3).
30
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



conpositions thereof, are adm nistered or applied in a therapeutically

ef fective anount. The anount of a conpound that wll be effective in the
treatment of a particular disorder or condition disclosed herein wll
depend on ggtﬁ Syl of the disorder or condition, 25 puwyassdasi7siet erm ned
by standar CPI ni cal techniques Known in the art as previously described. In

addition, in vi,tro or. i i assays may optionally be..enplqyed to help

i dentify d&?%%ya&@%??%@?m‘fﬁéegﬁ%ﬁg@% o] 8u‘?1‘asr‘r’gvcfﬁ1¥’?n stered will,
of cour se, whter/mehpe) dedburificd WBRERrBivOEPLCHsdeatmdaidpariSioitjopgirodeduregint r eat ed,
t he wei ght_of tlhﬁ sgb' ect, the severity of the affliction, the manner of
adni ni st r at¥ ¢ - judgnment of the prescribing 30 physician. For
exanpl e, the dosage may be delivered in a pharmaceutical conposition by a
single adm nistration, by nmultiple applications or controlled release. In
one erfbodi nent, conpounds BxampleBi b 101} ai ned rel ease

adm ni strati on.pr | ' : 7, P 8175
enbodi nment , theT@oaﬁ%%gﬁgég ﬁ&%%@;}tﬁi&éﬁﬁé&%gﬁséégg%ﬂxn%éta@%ﬁ@&%%é@?per day
(nmore  pr efedsSal) and conled ipex icd swpjer bidbs Theappegpriate chipeformatei(h2eqmwas ent | y, may

be provided, alo r. .in combination with ot her .dr.u nd nti nue as

| ong as re?ﬂ‘iﬁeﬁ!i'e‘gﬁ?rglr h’éif)‘? %eéfqvémx?uf%‘ng%‘# ﬁ‘? éhedfgéﬁgén%@eg%grrm’di sor der .
5 Sui t abl eadi@foagie2 %8 ApRSnd @hpabfike @Prcpitatefaimdd) TheredaRnisihenafeatede
potency of the_ _drug, but are generally about 0.001 ng to about 200 ng of a
conpolfnd otk A& Fil@iliphh= b arcn apd diregHy Boaled Ry piFraratiys ddd (sangaidarhy be
readi |y deb@{ithiiGrhrByediRs hoHRakflOVadd®)t he artisan of ordinary skill.

Sui t abl e dosage ranges for intravenous (i.v.) admnistration are about 0.01
ng to io about 100 ny per kil ogram body wei ght. Suitable dosage ranges for
I ntranasal adm ni str atg . ERA fq wei ght to
about 10 ng/ kg body mel%lﬁ&lﬁégu%%{c}rg—%gzeu fa 2 R ?iq bout 0.01
mlligramto abbBheapp®priate/Rigk AnsdoAMaesinbpodiEmondmine acidwestided tper ki | ogr am
body i gh nd conpri.se active i.ngr.edi Jn.the.ran f bou . 5% to
abont Lot Bycties GHE e Rt dntons BRETL B ol e A (uaRiR hofine i o
I ntraper it ofresh) fof APEuimiaorith niftPgddipRdtions Tht reastict] midturk Mk fttered brichdhis

adm nistration are in the range of ab?h}Jt 0. 001, n]glvEFO bout _ZOOM[';E per

ki | ogr am O;t%gwepeated. The resin was washed three times with and three times
dichloromethane. DMF (1 mL per 100 mg of resin), the desired Fmoc protected amino acid
(sidechains were protected with trityl) (4 eq.), HBTU (4 eq.), and HOBt (4 eq.) were added

20 to the resin. N-methylmorpholine (8 eq.) was added and the mixture agitated with nitrogen

C

for 1 hour. The reaction mixture was filtered and the resin was washed three times with
DMF and three times with dichloromethane. The final coupling was performed with
Ac-Pro-OH to provide acetyl capped peptides. The peptides were cleaved from the resin by
treatment with TFA, TIS, H,0 (95:2.5:2.5; 1-5 mL per 100 mg of resin) with N, agitation
25 for 1h. The reaction mixture was filtered and the 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,

30 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-dg) 5 8.96,
8.95(d,d, 1 H,J=1.2 Hz), 7.90-8.45 (m, 4 H), 7.23-7.39 (n, 7H), 7.13 (s, 1 H), 7.01 (s, 1
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wei ght. Effective doses may be extrapol ated from dose-response curves
derived fromin vitro or aninmal nodel test systens. Such ani mal nodels and
systens are well-known in the art. 20 Conpounds of the invention are
preferably agsaygsh7sn vitro and in vivo, as described apaxs200803811she

desired therapeutic or prophylactic activity, prior to use in humans. For

2 apect i L BRbBuhador 08 (8o B ERFER0 b CHE bl e B PG A o

treating cangxes.66 (p‘@,rmH).;Bd1$-3 nagm,all szts)e 3temﬂ§1 HH2078-2,84 iy, eff, gets. 4/e and
safe using a a therapeuti cal effective

dose of AR Beed b LaOnE 32 aoen Harel 5424 Heh 2006 piDpbie e

wi thout caysy Pg UMRSTSVHADNSSLE) § ¥72.50¥T L8, tm S 1 RTAGYNIf60. aT8Y9 Be
det er ni ned usi ng standard phar maceuti cal procedures and nay bé readily

ascert ai ned3By, 1335, dRP.H B8 9ar12$ 3.a126.8ThEY. Qkﬁéeﬁ, pABi B %éﬂ\%éh&t@)& 47.8n3p.8,

t her apeuti e r rabl y

exhi bit pa%ﬁéf ’r%d'iﬁhg’hz% %glﬁa%éml#?"ézcﬁdﬁo 4%08%#1? Wa}ﬁ ng agxdsease and

di sorders. (i NeB:SgN, 08.3R FoanthdNynd.5dd¢peptiddeshtdner2%). wi | |  preferably be
within a range of circulating concentrations that include an effective dose
with little or no toxicity. 48 WD 2004/ 047771 PCT/ US2003/ 038175

Conbi nati on Ther apyxhmpfert: @g%ﬂﬂiﬁ&*—@vs(ﬂhﬁbtﬁ m ANHOT
phar maceuti cal compositions thereof can be use Inat1on therapy with

at |ed8t one ot H&S cpPeRRbYRS Rrepagedhaccorting to %mﬁwe@ﬁaxmplshh%@aﬂgcal

conposi ti onpd &S & oﬂﬁ@(stﬂﬁg,b'@%)%%lﬁde%ﬁﬁ%%vd&a'TI@‘NFMR cﬁ&%&lba\{é‘da\/ or, nore
pr ef erabl y, syne@&p,stlca . I'n one enb d\gﬁoun

phar maceut imsixfureofipospediesin geioceffabpy 8@@@1 rH }sﬂl\@% &90 @@M@@tdsyﬁ ﬁn96 Kmt he
adm ni strat 7% 8. %I@?rﬁdyedqﬂ#’ 7CH)a 36‘5% 851 e5 P@ ’t he sane
pharnaceutl conmpos f'erén ceu o§| on. In

anot her enbb@ﬁ-ﬂ‘éﬁ(m, laH))Maaﬁnm&@z(m; ZTH), mm@m |2dﬂi) B§2&sjmm),316é|(md2 H)j or or

par 1 ol ar SRR, L A AT e bHon e At bETHaS RER M | cal

conposi ti ong), bBer 28 waANHN2.6258% HY) 109K, i 98-1(86@a BYH)M O NMRNG5 MHz,

chenot her apﬁ\litsb de) 5172.5,171.8, 171.5, 170.1, 169.6, 169.5, 169.1, 135.8, 135.0, 133.6, 129.3,
128.8, 128.7, 116.8, 61.6, 59.2, 55.1, 52.6, 51.2, 49.7, 47.7, 36.8, 34.9, 32.7, 29.2, 24.2,
22.1, 21.8, 20.6; MS m/z (C3H43Ns05S+H)" 703.0; Anal. Caled for Cs;HysNgOsS: N,

20 17.96. Found: N, 14.21 (peptide content: 79%).

Example 12: Acetyl-Pro-His-Ser-Met(O)-Asn-NH,
This compound was prepared according to the procedures of Examples 1 and 2 to

25 provide the title compound (30 mg, 29 %) 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-dg) 5 8.97
(s, 1 H), 7.95-8.44 (m, 5 H), 7.40 (s, 1 H), 7.35 (s, 1 H), 7.09 (s, 2 H), 6.91 (s, 1 H),
4.59-4.77 (m, 1 H), 4.25-4.49 (m, 4 H), 3.45-3.54 (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, 3 H), 2.38-2.45 (m, 1 H), 2.00 (s,

30 3 H), 1.84-2.06 (m, 2 H),1.68-1.83 (m, 4 H); >*C NMR (75 MHz, DMSO0-dg) § 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 (C25H3oNgOgS+H)" 642.9; Anal.
Calced for C5H3gNgOgS: N, 19.64. Found: N, 14.79 (peptide content: 75%).
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agents (e.g., alkylating agents (e.g., nitrogen nustards (e.g.,
cycl ophospham de, ifosfam de, mechloretham ne, nel phal en, chloranbucil,
hexanet hyl mel am ne, thiotepa), alkyl Is sulfonates (e.g., busulfan),

ni t rosour %200{/647%I nes), antinetabolites (e.g., folicpagiud203586d898S,
pyri m di ne analogs (e.g., fluorouracil, floxuridine, cytosine arabinoside,

etc.), purine analog ga% ﬁl’l% I; mﬁgﬂunmg pentostati n,
etc.), natural productSFS’&‘('gﬂ‘g’;:l3 i 2 et oposi de,
tertiposide, dMIcBﬁW@dWasdﬁWdlbbc&mhg taimwmbdm afExdmh]ﬂesrwmdm to
m t hrnycin cin C ar nas i nterferon | num 20
coor di nat |gbr'?r8& mu?‘éb&ass‘géi @gjﬁlaéﬁ%ﬁﬁmmtea?‘ﬁ@ﬁﬂ ;ISF Mfiﬁtg icated a
M t oxant r eiiRurd Wi %Ydicddn a rdtloQF abARRDNO: ‘MR (SR MBE, Bnm@@g)s%tes G
pr edni sone%e%/d{ Z)ﬁ;gr’]o est erone caproate, nedroxyprogesterone acetate,

a

megesfrol 1 &, JtED), B3 1488 (m, 3R} HO (@sﬂ lHaeﬁ—oi 3,3.3 Hab#i50dh,
testosterqng Jplﬁ’@'l-ﬁg}e By (dli! PHX aBsit g 6%2? 3.53 Htf‘ﬁ' 985, 7611&?'@6% gt | n0| pLc.),

anti - angi ogenesi’'s agents' ot |b|fors angi ost at c acids
and pacl i t7d4x8%), 3.3%-3eRt(nadif))| 3 AbBi204n; il/éB,,3 l81(sa.'iHl) OOYa-2.8% Gn2Hiler42v287 ves,

o e YRR (A OSDLs S y sCBBATEIER MBS ! ook

pol ypepti msﬁas)asmz;um ed17Bayguer7 117113n1’ar2 aukiint3R(B12DAVEGHF, BQ4 L5576/ ME,
phosphot yr gsi RXR r ept.ar car bostyri l

or o0y i oo, BEe g1k AR i oo s88 dsehiola F5eind 5SS k| ne Btc. ).
30 Ther apqusngmgo;osmj“h@sscy Wnﬁﬂ'&albd%@ @ggmmwlgyweﬁ 17 egua@aut14®oki t s

conpri sing conpounds and/of phar maceutical conpdsitions of the invention.
The thera%@ﬁﬁﬂ%cmﬁﬂéﬂm%@ al so contain other 49 WD 2004/ 047771 °

PCT/ US2003/ 038175 conmpounds (e.g., chenotherapeutic agents, natural
products, hornones or antagoni sts, anti-angiogenesis agents or inhibitors,

apopt osi s-i nduci ng agentﬁhcamplclmweuemlﬂns-smggsgmmr @euti cal conpositions
of these other . conpounds Thera ut i c ki sin C ai ners
ohi oS cont ai ns TESABSHASE whFaRR i diarie i el Blostfig o pRidroL EXA VAR i
or wt houtthmtteerompeammensmg,mgfo) as@iffiewhite powaern dH NIVR(BOO MEDp Ut i cal
conposi ti th C S). 0 V. |s t ai ner for
each corrpmﬁg -de}} g‘?g rgﬁ %%&aﬁ ;gtq)-]@"éc?faaﬂﬁt] F%Hé}a% 1848 12%1 L’de a
6.8 Hz), 7.42 (s, 1 H), 7.37 (bs, 1 H), 7.25 (s, 1 H), 5.19 (bs, 1 H), 4.65-4.72 (m, 1 H),
4.32-4.42 (m, 2 H), 3.57-3.71 (m, 2 H), 2.68-3.13 (m, 4 H), 2.09 (s, 3 H), 1.85 (s, 3 H); *C
20 NMR (75 MHz, DMSO-dg) 8 171.9, 170.1, 169.9, 169.5, 129.3, 116.8, 61.5, 55.0, 52.4,
51.4,35.3,27.1, 22.4,15.2; MS m/z (C1sH24NsOsS+H)" 401.5. Anal. caled for
C1sH24N6OsS: N, 20.99. Found: N, 15.23 (peptide content, 72%).

Example 15: Acetyl-Cys(methy)-NH,

25 This compound was prepared according to the procedure of Examples 1 and 2
giving the title compound (9.7 mg, 26 %) as a fine white powder: "H NMR (300 MHz,
D,0) 5 4.55 (dd, 1 H, J=4.9, 3.4 Hz), 2.90-3.08 (m, 1 H), 2.20 (s, 3 H), 2.12 (s, 3 H); C
NMR (75 MHz, D,0) 5 174.8, 173.9, 52.0, 34.4, 21.2, 14.1; MS m/z (CsH12N20,S+Na)"
199.3; Anal. calcd for CsH;2N,0,S: N, 15.90. Found: N, 13.04 (peptide content: 82%).

30

Example 16: Acetvl—Pfo-His-Ser-Cvs( 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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conpound and/or a pharmaceutical conposition thereof packaged for use in
conbination wth the co-adm nistration of a second conpound (preferably, a
chenot herapeutic agent, a 10 natural product, a hornone or antagonist, a

anti - angi g&g:%},?%‘,%ﬁgent or inhibitor, a apoptosis-indgerfg0a8ei8i7s0r a
chel at or) "and/ or a phar maceut’i cal corrp05|t|on t hereof . The conponents of

0 <t nct | BRI SSPRaT (o L H0rT S-08 48 SRDC b4 gk en ). FebRBonent s of

the kit rrassgbmso(&qu myedzsmmﬁl @rﬂ)mn@ d9l(aw1d{)ss>h913lzqr(ﬁ~, uiaszpif,sf@r(ﬁbly, an
agueous sol ution, nore pref erably, a steril ég)qgeous sol ution.
&

conponent ¢ i 28R ddc L 4, PﬁsryS le@&fti@ bPodiTddnn. P7 6531'9113@(?1(5@% converted
| nto 11 aul @1 SYEAAME PRINGR (Y MIED IMSELAUPN Ao, h18 M 6 189.211R03D! Y
stinct con

provided in anot ner contai net 'er apéutic kit
may be a \IZ%B,,lltéésﬁlﬁ,Lﬂﬂez 5P12a8%0, 53 61.8, 475’&468169@5 4,339.3, amz ZﬁhelrS 2;%815 of

Component 77k SRl Aef it A2t b BB 2ol Bt BE™ i o

al | ows f oqpeptipacaitent: 899I ng. The kit nmy al so contain another container for
a pharmaceutically acceptable liquid. Preferably, a therapeutic kit wll
contain apparatus (e.g., one or nore needles, syringes, eye droppers,

pi pette, etc.), which enabl E%aﬁﬂl@l")"ﬁké {-§80C mte 1 pﬁgonents of the 25
kit. EXAMPLES The invention is further defrne ence to the

fol | 8 ng exanphissomppyndvaspeeparedisecarding ta the procpdt@gaf@sanmies&m&ﬂmads of
the i nven r | ohq@”% vity. It will
be appar eﬁl% q@o%{aﬂigggﬁ&s@?ﬁlnﬁ 49@8) }éﬂgl?t“t §\9d81 nodi a(l catrons, both to
mat er i al s DAMSIOwdgt 848 (d.ridy, .béa)Ha);ﬂ196étiHMt=Wo®Hz)jéﬂér(s,|1d@) ﬂﬂd)lﬁs,'ﬂr}@, scope of
the inventi,on. [ O S el ow,
the foll o%dﬁggaﬁgﬁex\?étaggi? ég{s gﬁfggll gﬁn g%i’r#)g’sﬁ@ ﬁng Q‘e% %ggﬁa’g%?é;w ation
i's not defddyed], Ji=8.5as.7 Hs), gO6¢Y, alH)y1 &E(sebt[ﬁﬂl CRVIRI(@5 VAL DMS@dgt onitrile 5
Boc T ter Lot B G858 DU 550, 522, 35.3, 22.5, 15.1: MS m/z (CsHiiN:04S+Na)* 286.2;

Anal. calced for CoH;7N304S: N, 15.96. Found: N, 15.31 (peptide content: 96%).

Example 18: Acetyl-Pro-His-Ser-Cys(4-MeO-Phenyl)-Asn-NH,

This compound was prepared according to the procedure of Examples 1 and 2

20 except with the following modification: the monomer Fmoc-Cys(4-MeO-phenyl) was
synthesized from Fmoc-Cys(4-MeO-Benzyl)-OH in 2 steps. The title compound was
isolated as a fine white powder (28.0 mg, 50%): '"H NMR (300 MHz, DMSO-dg)
8.90-8.92 (m, 1 H), 8.42-8.51 (m, 1 H), 8.30(d, 1 H,/=1Hz), 8.09(d, 1 H,J=1H), 7.88
(m, 1 H), 7.33-7.39 (m, 4 H), 712 (s, 1 H), 6.98 (s, 1 H), 6.90 (m, 2 H), 6.51 (bs, 1 H),

25 5.04-5.19 (m, 1 H), 4.58-4.82 (m, 2 H), 4.23-4.47 (m, 4 H), 3.75 (s, 3 H), 3.59-3.71 (m, 2
H), 2.95-3.03 (m, 2 H), 2.36-2.44 (m, 1 H), 2.00 (s, 3 H), 1.67-1.95 (m, 4 H); >*C NMR (75
MHz, DMSO-dg) § 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 (C3oH41N909S+H)+ 704.8; Anal. calcd for C30Hs1NgOoS: N, 17.91. Found: N,

30 13.11 (peptide content: 73%).
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CPM = counts
Frmoc = 9-flu
O Benzotri az

hi gh pressure

chr omat ogr ap
mol = mlli
TFA = triflu
chr omat ogr ap

Exanple 1: St

per m nute DVMF = NN-di met hyl f ormam de DVSO = di met hyl sul f oxi de

or enyl net hyl oxycarbonyl 10 g = gram h = hour HBTU =

ole, NN NN N N, tetramethyl uronium hexafl uoro phosphat e HBSS
= Hank’ sv@d‘iof P‘F’% ;Ssaline solution 15 HOBT = N-hydr oxyoemsatososzsl e HPLC =

I'quid chromatography L = liter LCM = 1liquid

hy/ mass spectroscopy M= nolar 20 mn = mnute nL = mlliliter

nol es NHS = N-hydroxysuccinirnide NV = N-nethyl norpholine

oroacetic aci Exhinple19: AdeyIPrGRS-Sbr-NEB TLC = thin layer
hﬁ .gL = mcroliter 11M— m cronol a

&Pﬂlppegg WasEEERNPd AP HEnALS the em&sqh}rﬁap E&wlﬁﬂ e fivingsi n

(Novabi ogheitle i oﬁﬂ@?ee)%g\ﬂ%h/o)z&%fﬁie%ﬁﬂe%b%eﬂ AR Boo MEzRer 100 ng of

resin) for three mnu

filter ed DM8Owaxsh&86 (hddlwit h3

times.
W th rret aho

s wth agitation and the reaction m xture was 35

\PK1G 6o YRS LR HBIRER 15 DR, bTBS3 B BRME 2 shfr ee T mes
2B R

3.14-3.24 (m, 2 H), 2. 95 3.05 (m, 1 H), 2.01 (s, 3 H), 1.67-1.91 (m, 4 H); *C NMR (75

MHz,

DMSO-dg) §171.9, 171.8, 169.5, 169.2, 129.3, 116.9, 61.5, 59.3, 55.1, 51.4, 47.8,

29.3,26.4,24.3, 22.2; MS m/z (C16H24NsOs+H)" 381.4; Anal. calcd for C¢HasNgOs: N,

0 22.09.

Found: N, 14.50 (peptide content: 66%)

Example 20: Ac-Pro-His-Ser-Cys(pMeOBzl)-Asn-NH.,.

This compound was prepared according to the procedure of Examples 1 and 2 and

afforded 79.1 mg (46%) of the title compound as a white powder and as a mixture of two

15 compounds in a ratio of 67:33: "H NMR (300 MHz, DMSO-d6) & 8.97 (s, 1H), 8.46-8.19
(m, 3H), 8.00-7.90 (m, 1H), 7.39 (s, 1H), 7.35 (s, 1H), 7.25-7.21 (m, 2H), 7.13 (s, 1H), 7.01
(s, 1H), 6.91 (s, 1H), 6.87-6.82 (m, 2H), 4.79-4.25 (m, 17H, overlapping with water peak),
3.72-3.58 (m, 7H), 3.57-3.46 (m, 2H), 3.40-3.24 (m, 1H), 3.23-3.13 (m, 1H), 3.05-2.94 (m,
1H), 2.84-2.75 (m, 1H), 2.66-2.37 (m, 2H, overlapping with DMSO peak), 2.00 (s, 3H),

20 1.88-1.65 (m, 4H); 3C NMR (75 MHz, DMSO-d6) 8 172.5, 172.0, 171.8, 171.5, 170.1,
169.7, 169.64, 169.61, 169.56, 169.1, 168.5, 158.3, 158.1, 157.8, 133.8, 133.6, 130.0, 129.9,
129.4,129.3, 116.9, 113.7, 61.6, 59.2, 55.1, 54.9, 52.6, 51.2, 49.7, 47.7, 36.8, 34.6, 32.7,
31.5,29.2, 26.4, 24.3,22.24, 22.17, 21.8; ES MS m/z (M+H)" 718.8. Anal. Calcd for
CaiHasNgOoS: N, 17.56. Found: N, 13.00 (peptide content: 74%).

25

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.

0 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, /= 7.9 Hz, 1H), 7.98-7.81 (m, 1H), 7.40-7.28 (m,
6H), 7.24-7.17 (m, 1H), 7.12 (é, 1H), 7.00 (s, 1H), 6.91 (s, 1H), 4.79-4.60 (m, 2H),
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times with dichloronethane. The desired Fnoc protected, tritylated am no
acid (4 eq.), HBTC7 (4 eq.), and HOBt (4 eq.) were dissolved in DMV (1 nL
per 100 ng of resin) and added to the above resin, followed by the addition
of (NW) 820$9?4%7 nd the mxture was 40 agitated for gcheyioosgbeesr eaction

m xture 4E"ed and the resin was washed three tinmes with DMVF, three
tines vmth nmet hanol and three tines w th dichloromethane, This coupllng

step was48feit By OHnPYarlapeipg Mild veerpREi 37 WA 8nHile f &2-313f @By | at i on of
the N-t 7 | d th b
coupl | ng_wrCrAme AR AR, f)lﬁg-@ et Sl Y98 DMSOBEIBN M (8 eq )
or by dep06i(®38H).rig8-hé5 (mr4H)né mm(wmﬁam nmao«i@ma@@mm agesj c

i o, A7 7030181, B by B8 erEfh dondidets T8 3L 2 BT AR 02 100 g

of resi nlmslohzagl lﬂsdzéormmb@orns‘mm se@cz ISQJZ 5. 1<t54I8§‘5%85M4 tered, the
resin was once with S/ wat er reet|rre

di chl or oﬁrbtlﬁeﬁs?g 45"563%@36’@&1?1\%&%93 8ﬁ§v@4,|2f4 zva%a%) 228> thé E%Mﬁ ®eng residue
was 11 Wasde i AGat CORE G IBRSS: NEABTR! Foudi: RUIE b Gablibdfenfept | des

10 The cr ude pepti de, 'n a m ni num amount ~ of anol and water,
was puri 2% by preparative reverse phase HPLC (Beckman) wth a Phenorrenex
Synergi hydro-reverse phase C 8 colum (250mm x 21.2 nm. The peptide was
eluted using a gradient from 0-50%B over 15 mn with a flowrate of 20
m./mi n, where sol verExaAnpuazz mm—mml%&w_jd sol vent B was
acetonitrile ntain 1% TFA. ec n was. at Or Fr. actl ons
2585 pur ¢ by ‘SHAFYRPIN WSDEPArLng IBnBmEruE OGO S G

(250mMM X tie tAREbmPShIChs A ivifie powde?IThIMR @afithdifed &ﬁﬁﬁﬁebfﬁﬁ&d to a
volume of about 2-4 nm by evaporation in vacuo and |yophilized. Sarrpl es

were redPRESHE b@ProXimaeli2 ] Bie: { HARYR 4300 HE MgOD4 Biapr gpaieiyerai 8. 7and
| yophi l'i g@q 2 SLEQN9 4t1'(§151 H), £794!59%1, 985, 24 4)26.@@6 gﬁb%m‘é% 880 f(ﬂahfﬁﬁf pept' des

and was esunmed t9 e to a confof e”’3:"Purification of
Pepti des3TR8.Tr@dd I‘De@ﬁi?del“d%‘@d{)vém-ﬂm&mni H),rﬁﬂﬁ 2466 (mt 3 &), 724-h&6ol and

(oot Bl Gl A B ALY mEBEIRRRASK s 408 AL AL §C 10
BC NMR (75 MHz, MeOD-ds) 5 175.0, 173.3, 172.7 (2 C), 172.2, 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 C), 31.1, 30.4 (3 C), 28.0,
26.0,22.5 ; MS m/z ((327H43N90382+H)+ 686.8; Anal. calcd for Co7H43N90gS2: N, 18.38.

20 Found: N, 13.87 (peptide content: 76%).

Example 23: Acetyl-Pro-His-Ser-Cys(tBu)-Asn-NH,
This compound was prepared according to the procedure of Examples 1 and 3 giving

the title compound (18.5 mg, 23%) as a fine white powder. The NMR data indicated a

25 mixture of two species: 'H NMR (300 MHz, MeOD-d,;) major conformer 5 8.78 (br s, 1 H),
7.42 (br s, 1 H), 4.75-4.71 (m, 1 H), 4.54-4.34 (m, 4),3.90 (dd, 1 H, /=11, 6), 3.82 (dd, 1
H,J=11, 6),3.71-3.57 (m, 2 H), 3.36 (dd, 1 H, /=15, 5), 3.17 (dd, 1 H, /=15, 5), 3.05
(dd, 1 H,J=11,6),2.93 (dd, 1 H,J=11, 6), 2.81 (m, 2 H), 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); *C NMR (75

30 MHz, MeOD-dg) 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 ©), 30.8, 27.9, 26.0, 24.3, 22.5; MS m/z
(C27H43sNgOgS+H)" 654.7; Anal. caled for Cp7HysNyOsS: N, 19.28. Found: N, 16.25
(peptide content: 73%).
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pepti de was eluted using a gradient fromO0-50%AcN 0.1 % TFA and mlliQ
H20/ 0.1 % 25 TFA. Fractions greater than 95% pure by anal ytical HPLC
anal ysi s (Phenonmenex hydro RP 250nm x 4. 6mm usi ng gradi ent 6-66% AcN 0. 1%

TFA and nwréhoé"ub—gwlo 1% TFA) wer e combi ned, concentr apeg sosodseisume of
about 2-4- y rotary evaporation, and |yophilized. Sanples were

redi ssolved in water in a tared 2 dramvial and |yophilized a second tine.
30 Exanple 4: Standard Resin Bound Ami no Acid Coupling Rink Am de AMresin

(Novabi ochem) was treat edgyhiBleAYuRiIMG ¢viMe)-AaME,(1 L per 100 ng of
resin) for three mnutes wthnitr I ifon or vibration and the

reaction m xt ufbissempéeyndtvessedenared apecsting tahe proopure pEBxamiess? andeh was
repeat ed E 4 7 Pt . imes. The
r eg in was %{v%gg%efgagf ﬁl(rﬁgce' glﬁ'rf‘%hé }Sﬁcﬁh@@gﬁ?’?@%%gh%g%k&? ?rge%l k%\%o ®and t hree

ti messw t I{18l5 bl 2278 vh)adthe Thabpdasdtaed ibewhitPpoide! The NMR datadidibated €Q.),
HBTU (4 eq.), and HOBt (7 _.eq.). were di sso|ved in DVE (1 nl per 100 ng of
resin) adduxiaeef tvg spericsapavaioral abopt 21y [HHNMR RPOMEZ RIS E-H72 UV ( 8
eq.) was E ¥t U as, i t f r heyr f M %k Ur e was
i terod and 4 REeTath 1D, 2R 1Ph s P57 o ol R R GRIEA AR 8,
met hanol &me3H)h2&8-2.2 s 1)1 21124(de BHY Rolite(s.138He2. 087 &8 (mp3Hb; aCiNMBAUD! i ng step

by coupl i N R AT BRRER AT A8, L 1 BS BUTTRT BRSRe B ERTH R (o
eq.h) cll‘rnlr d?%gkeﬁ#.@,tﬂcﬂ, 26g, Zrﬁmirrtaj;n)}izn@tmi)ﬁmplm(majmﬁnmllCr?igpi)nké;[S}[mtzh ace}?: (r:1k10
A e vt (G RNQsEDr D andl e et e A GY 5. BTG Bl ™00
of resin) cefentags.bmj.ed with nitrogen or vibration for 1 hour. The reaction

m xture was filtered, the resin was washed once with TFA/ TI S/ wat er and
three tines with di chl oronet hane. The sol vent was renoved in vacuo and the

resulting residue was ”Ei:ﬂﬁéﬁe@g: Ap_li_ﬁg_ id- S feb A sfil . 15 Exanple 5:
Pepti de Acyl ation The appropriate was suspended in DW
(0.038) . NWM ( Zhs comgoyndmas paeirbesdl deotriipgdelthprachdura oy Exashples2 eidl 4 4. 0 eq. ).
The suspensi.on becane ,ho eneo af t aboyt, 10.m nut e nal ytical BPLC
e SueEe RS0 5% B0 ANRORASREP pR EhuaRelh, Kull S0 AR b7

%) of the final product as a fine white powder: 'H NMR (300 MHz, D,0) 5 8.68-8.67 (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

=17.92, 6.18 Hz, 1H), 3.36-3.19 (m, 2H), 3.16-3.11 (m, 1H), 3.04-2.99 (m, 2H), 2.97-2.77

20 (m, 2H), 2.17 (d, 3H), 2.00 (s, 3H); BCNMR (75 MHz, D,0) § 176.0, 175.7,175.2,173.1,
173.0,172.5, 134.8, 134.7, 129.7, 129.5, 118.6, 118.4, 53.9, 53.6, 53.5, 51.6, 37.4, 35.9,
27.5, 27.4, 22.8, 15.9; MS m/z (szH32N1005S+H)+ 565; Anal. calcd for szH32N1oO5SZ N,

24.81. Found: N, 14.74 (peptide content: 59.4%).

25 ‘ Example 26: Ac-His-Ser-Cys(SMe)-Asn-NH,

This compound was prepared according to the procedure of Examples 2 and 4 from
Fmoc-Asn-AM resin (200mg, 0.41mmol/g), giving 14.1 mg (27.4 pmole, 33.4 %) of the
final product as a fine white powder: "H NMR (300 MHz, D,0) 5 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 =

30 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); °C NMR (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 (C1sH3oNzO;S+H)"
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20 after -1 hour. The m xture was concentrated in vacuo, dissolved in
wat er / met hanol (heated if necessary for dissolution) and purified by
preparative HPLC (see standard purification procedures in Exanples 2 and

3) . Exanpl go2004mapizt de Al kyl ation 25 The appropriate N-peyisheRssge am de
was suspentded in DVF (0.05 Al). Cesium carbonate (2.0 eq.) was added

Iagggfgybséﬁgwl%&%w&gﬁg ﬁl&aﬁgﬁ)ﬁg&ﬁ £x C(i’lﬁﬁglﬁ °Pweva§€2%d| ssol ved
in 1 NHCL and purified by preparative HPLC (see standard purification

procedures in Exanples 2 _and 3), 30 Exanpl e 7: D| sul fi de Formation The
appropriate Nacyl pepti ddXampe2Tic-SerCysiiMa)-A, (0.05 Al). The

commercial |y avigid @iy emsm%sﬁe@meaﬂ% G0k PESARALE xRS WilE4 T CaCt i On
was conplete, as 53 WD 2004/ 047771 PCT. USZO(S’B/ 038175 judged by anal yti cal

HPLC, 5t he stdrﬁmam@n\ﬁamcmwthanéwomg Q.4buwol/g), gyoig/fedimg(17 dqummld, BéOhanol
and purifiy arative see st r | ficat) es in
Exanpl es 2; g@%ﬁn‘ﬁ% rqduchas @ %PBW&%%M@%@ Qﬁg‘l 2%3 g# ‘at e
N-acetyl pesgiades. amdamas 66449@(6&%!: vn45@/wﬂu,eng§4 SR HCPE- 5. 610H951Hw and
cooled in an ice water bath. The appropriate chlorofornat eé;l 2 e was

added. Af t297-3-88 (my 1D, 3882 16dm, A% SSARED: 7436 A 16 MR 675 Bz and

stirred foy1Rm, 1@9'1*75‘?“?’)3? 1*73% @3 rse%%éﬁrﬂi% @?W?sﬁ%gf ‘?GbPMfs%ﬁ—‘ f ormed) .
The reacti on was then treat éd NHG ™ unti |

p r
diredply d@l:ﬂzn&@sﬁ’yN@r é‘@@.]‘éllﬂl\ﬁ@lqﬁil:ﬂll(cl(’:HBUSQG%Mésé6 Emmdi,cﬁt%cznemldGcedur es
I n Exanpl S %0;’?% Exanpl e 9: Standard Resin Bound Amino Acid Coupling
The approprl afle Am de AM resi n-bound Frnoc amino acid was added to a 1s
Buchner funnel with a side armand treated with 20% pi peridine in DVF (1 nL

M xture was filtered and ¢ E¥mBedY AECHHMdAGRRER T 7 00 Jached ¢ hr o
times with DVF Tuitohdpo@sd whd@epatéd dtcording to the procedure of Examples 2 and 4
15 . starting from Fmoc-Asn-AM resin (SMO-072-054, 200mg, 0.41mmol/g), giving 8.9 mg
(30.7 pmole, 37.4 %) of the final product WHY-36 as a fine white powder: 'H NMR (300
MHz, D,0) § 4.79-4.73 (m, 1H), 4.58-4.54 (dd, J = 7.98, 6.60 Hz, 1H), 3.05-2.78 (dd, J =
14.01, 6.09 Hz, 4H), 2.19 (s, 3H), 2.11 (s, 3H); *C NMR (75 MHz, D,0) § 176.0, 175.9,
175.8,173.8, 54.3, 51.6, 37.4, 35.8, 23.0, 16.0; MS m/z (C10H1sN40,S+Na)* 313; Anal.
20 calcd for C10H13N4O4S: N, 19.30. Found: N, 16.80 (peptide content: 87.4%).

Example 29: Ac-Pro-His-Ser-Cys(SO,Bn)-Asn-NH,
10 mg of the compound of Example 11 (14.5 pmole) was dissolved in 2mL of
formic acid (96%), 0.4 mL of H,0, (30% in H,O) was added at room temperature and the

25 mixture was stirred overnight. The solvent were removed in vacuo and the resulting white

solid was purified according to the procedure of Example 2 to give 7.1 mg (9.87 pmole,
68%) of the desired sulfone WHY-37 as a fine white powder. The NMR data indicated a
mixture of two species in a ratio 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,

| 30 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) 6 175.9,
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di chl oronet hane. DMF (1 nL per 100 ng of resin), the desired Fnoc protected
am no acid (sidechains were protected with trityl) (4 eq.), HBTU (4 eq.),
and HOBt (4 eq.) were added 20 to the resin. Nmethyl norpholine (8 eq.) was
added and ?o(mo?f%lﬂe agitated with nitrogen for 1 hougcr/dd2603/0886¢38 1 on
m xture was |Itered and the resin was washed three tines with DM and
three tines vmt or onet hane erforrred wth

Pks pele

Ac- Pro- OH 1757 H)‘W d§2§eépﬂ lggﬁpw Spéé‘! 7’d]é§5 EE H& @Y > Ei8aved from

the resin o 6t1 uegt oty \5/5T4h52T‘f/§,1 8T5®0, 49203¢ 953 21,274, B5.61207,Mesppy 100 mg of
resin) with N2 aq%)statlgn 25 for 1h. The réaction mxture was filtered and

the resin (adLluNeedrH t7R0zARHedalcd\for CaokadDpO10§K, 17rHle FeundiN, 30 7%as

concentr at 0 the resulting residue was triturated 3 tinmes with
et hyl ethe gptEECX&E& g%j cetyl Pro- H s- Ser-Cvs(benzvl)-Asn-NHS 30 This
conmpound was prepared according to procedures of Exanples 1 and 2 giving

the title corrpound(?%}gﬂ %é ] he NVR dat a
indicated a m xture Bls z t—oc 20: 1H NWVR (300
MHz, DMVBO-d6) Srhgs &6:17pouﬁd Qs ﬁxéparéd ao’boﬂdmg\lctlﬂe p?od’dﬂime oZ" FXam le‘ﬁ\@ saffing? H) .

7. 23 7.39 (m 7132 , 7.01 (s, 54 WD 20041047771

PCT/ US2003rgB d8msg 14ﬁ)um‘de)9@ ﬂ(l%sul dern)recuﬁoogl\(%?» 3 mgHA.58umole3 1ggo) afthel H)

325,53 Py & T gl Theor B oy i G | vh.

H, 21038- 2in4Saifalef abduti6:1 J 'H NMRB,(3ABMEizHR)0) 88.00(d, § = B4HHz, 1H,8%infiy 8.688 H) ;

169 o, . 1885 1A dH: Psm) 8 e, 23, 00+ By g, 1) 71787l 28,

32 5. 51 era mitor T B L e ML G 1&%”%3%8(‘3’2“@’4?53&4?12{%535 N
na cd for 0
T8 55 “Found BTG AR A SR 35 b s, B 635, THD)

Acet yl - Pr o3 5§.5:8568, 28554 60 (TBF B¥.c602212\) 388 Né& ﬂsJHmfg mmqwzédwas

prepared according to the7procedure of” Exanpl es iving the title

conpodind (BA%§;559%, 4),8:2723-19 (8, hii 1569pHiR B, 11a .98 afrdéﬁcéﬂ%d a

5 5. 06 (m LTty PEE238 (U0 13- 196! s 398 454053 b, 208, BS (30G M E21PVED €O
6.91 (s, Umk)IH)2R.0%1.8D¢n, 4H); ,CNmmMHﬂuzm)snw,m 746174155172(&ri7227H)
4.27-4.40 {189 3641337/ 345 130.8430.8 158719752118 5, 62.2, 61.4, 61.0, 56.7, 53.4,

52.7,51.8, 50.0, 49.3,37.4, 31.1, 27.4, 25.6, 22.7; MS m/z (C30H41NoO10S+H)" 720.

20

Example 31: Ac-Pro-His-Ser-HoCys(SOBn)-Asn-NH,

10 mg of the compound of Example 11 (14.5 pmole) was dissolved in 1mL of
acetonitrile and 0.5 mL of Milli Q water. 2.5 mg of NaBO34H;0 was added to the solution
at room temperature and it was stirred over night. The reaction mixture was purified

25 according to the procedure of Example 2 to give 3.6 mg (5.11 pmole, 35.2 %) of the desired
sulfoxide. The NMR data indicated a mixture of two species in a ratio of about 4:1 : 'H
NMR (300 MHz, D,0) 6 8.65 (d, J = 6.21 Hz, 1H, minor), 8.62 (d, J = 6.21 Hz, 1H, major),
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),

30 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) § 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 (C3o0HnNoOoS+H)* 704,
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15 3.50 (m 2 H, 3.15-3.21 (m 1 H, 2.93-3.02 (m 1 H), 2.76-2.82 (m 1
H, 2.56-2.65 (m 1 H, 2.37- 2.45 (m 1 H), 2.62 (s, 3 H, 1.99 (s, 3 H,
1.73-1.86 (m 3 H);13C NWR (75 MHz, DMsO-d6) S 172.5, 171.8, 171.5, 170.1,
169. 6, 16%,05 %@97 135.8, 135.0, 133.6, 129.3, 128. §CT,153§,0;7/938ﬂ7},6 8, 61.6,
59.2, 55. 1083 1.2, 49.7, 47.7, 36.8, 34.9, 32.7, 29.2, 24.2, 22.1,
21.8, 20.6; Ms mz (C31H43N9CBS+H)+ 703.0; Anal. Cal cd for C31H43N903S: N,
20 17.96. Found: N, 14.21 (peptide content: 799 . Exanple 12:

Acetyl - Pro-Hi s- Ser-ng,(anlé\gm-Nﬂ?ratmsssw%Ba%A@ﬁ% ed according to
the procedures of Exanples 1 and 2 to 25 provi, the tit ound (30 nyg,
29 % as a fi nbﬂmomeﬁam@r(m iﬁ@omﬂaﬂﬁlﬁ%’we\%ﬂ@ﬁﬂé&mﬁow@ﬂw 655k wo

- 7°os. el ENaR g s At [ bbb R GRS 2 5,

(s, 1s H), hotks 8%odm tdmpeitatute. I‘Dheréh.cﬁ&r rﬂmm&e@m cefhcbi)tratai #®%a31 ﬁdenﬂl uﬂlﬁézﬂ
3.26-3.37 (m_1 H 314321 i H 64283(m2
H, 2.52 esrordinglp thoprogedreef nklt)) give, 50?)(8(150 u%@leegg-ﬁ %) af tb@td 2

7o, 3, 178010y The SIS g Wi M oM pie i pade ity ﬁﬁéfo
51.2, 49. mmoo«mz,lagmﬁ 869 (96, 18], nfigor} 8.Gba(mY,| HRhaldrR4.75;268 @0, 5B Ms
1475 (pobts U0 sR0ehe? CPofht muBOy R 8h sy 1R @bty St A6 o

13: Acet yRHRr4AB6H.34 @ﬁrm)es.@m.mammm 6Tt 9 =€6.69 BLN2H )8 B 88 Bh@ded=accor di ng

889 as o 1F i e T oRabn oA o L ROk S o SEh oot T
SHpegl §S4I azle -Irg ésplb lé@tmtm%@s Rz, b';bN\/ﬁs(ﬁ@@s WADmdl@)Z 85(2@ gi? 5(3d3 8315

%]7 13§1H13‘!]E 1§0@|_(DIZ@) 122741@9(%8‘8) J!lﬁ‘*l_%il B18, 5é8653-&)53 03538 (t, 2

Hz), 4.5013

H =~ J=5.7 (t1 02 H, 3.21-3.29 (in,
APy ?%184939@343102 Zzén %qugk'ﬁ/z(cgol%élvgogéimﬂ%oﬁl s 3 e
2 H152.17 (s, 3 H), 1.86-2.04 (m 4'H; 13C NVR (75 Mz, DMSO-d6) S 174.2,
174.1,173.9, 172.7, 171.3, ?11937?;2&%9 116.7, 60.4, 59.6, 10
55.1, 51.6, 51.4, 49.8, 49.5-X3¥l5 23, 25.5, 23.7, 23.1,

20.9; Ms mz Tﬁ?5bﬁﬁ&\lﬁﬁk}ﬁb@ﬂf&p&t€ﬂ5ﬁnﬂ AcAHSICN-Da, €50 ing) 0.025in3 NI 05: N,
19.17. Fo ll’;ngjzoyll\clzhlo]fllclle (8.6 pL, 0.075 mmol) according to the method of Examples 2 and 5,
except DMF was replaced by acetonitrile and the second equivalent of benzoyl chloride and
20 NMM were added after the first hour. Yield: 18.7 mg (31.7%). '"H NMR (300 MHz, D,0)
5 1.81-1.892 (m, 4H), 2.13 (s, 3H), 2.27 (m, 1H), 2.83 (m, 2H), 3.15 (m, 2H), 3.49-3.72 (m,
4H), 3.89 (m, 2H), 4.35 (dd, J=8.5 Hz, J=5.6 Hz, 1H), 4.51 (m, 1H), 7.27 and 7.28 (s, s,
1H), 7.56 (t, J=17.5 Hz, 2H), 7.72 (t, /= 7.5 Hz, 1H), 7.99 (d, /= 7.5 Hz, 2H), 8.61-8.64
(m, 1H); °C NMR (75 MHz, D,0) 8 22.5, 25.4, 27.2, 30.8, 30.9, 37.3, 49.8, 51.4, 53.1,
25 54.3,56.7,61.2, 62.0, 118.3, 128.3 (2C), 129.5, 130.1 (2C), 134.5, 135.6, 137.0, 172.2,
172.6,172.9, 174.3, 175.5, 175.6, 175.7, 195.5; ES MS m/z M+H)" calcd 702, obsd 702.

Anal. Calc for C30H39NgOsS: N, 17.96. Found: N, 12.91 (peptide content: 71.8%).

Example 34: Ac-PHSC((phenylthio)acety)N-NH,
30 This compound was prepared from Ac-PHSCN-NH; (25 mg, 0.042 mmol) and

(phenylthio)acetyl chloride (12.0 pL, 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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(peptide content, 77% . Exanple 14: Acetyl-His-Ser-Cys(nmethvl)-NH2 is This
conpound was prepared according to the procedure of Exanples 1 and 2 giving
the title conpound (121 6 nmg, 61 %9 as a fine white powder: 'H NVR (300 MHz,
DVSO- dG)@%—?%A%“gHS , 8.96 (s, 1 H, 8.18-8.21 (@CTRJS%O:;/J;QI'&. 13 Hz),
8.10 (d, 68Hz)742(s 1 H, 7.37 (bs, 1H), 7.25 (s, 1 H,
5.19 (bs, 57371(m2|—|)
> 56- 9. 1274 4%27%921@332@ %@(%45% N oy 2,386 &@@@)M@%Hm

DVSO- d6) 447 9 1 crvm4, 514,
35. 3, 27484](22 4) 4157‘P(2n~1 1%/%4%(1& 1272%1%232&“ é@ %071269150&%%? cal cd for

C, 5H24N6(!%53MH¢ D2©) 9225 RAHA7. 5N31 0512233Z§e‘tﬁt3 d8.8: 6hb ¥4, 537947.0,Bddmpl e 15:

prochnur PHTHIAESTRN SEETHCTR B AR AP o .

fi neswhi tigspqedypn75.4H BNR SIS erim+H§32&)cd874$ Sbsd(7dg, 1 H J= 4.9, 3.4 Hz),
2.90-3.08°(in, 1 H, 2.20 (s, 3 H, 2.12 (s, 3 H; 13C NWR (75 Miz, D20) 8
174.8, 173.9, 52.0, 34.4, 21.2, 14 1; Ms mz (C6H, 2N202S+Na)+ 199.3; Anal .

cal cd for GC6H, 2N202S: N, 1§X§Qple§guggpﬂ§c Ao ﬁ_ﬁﬁgptlde content: 82%. 30
Exanmpl e 16: Acetyl -Pro-H s-Ser*- %: sg/ | onpound was prepared
accordi ng to flhis compewriliwaspregar As<sPH %M(Zém& A§42 mamal) andallgbnpounds

bCr/ Uszoa B atas ?4%63%0”%%8_%&15@0(& LR 190 e \9%@0041047771

7. 3407. 4J41ing(1£o%) ‘}YNM{(si)oMHﬂ)DZO)s156514937&(4}1),216@3H§l225 fh42 (m 3
11) 3. 64- 3. 69 gn} (3r2§ r?{ 24_én2 '2 285(dd 1
H, J= 5. 0lH)1&¢ 27m4£)H) %Zbéﬁ(mﬁﬂn (o 2 Z%Pﬂ(psﬂ% 1(m, 159, 431 (w3

1.67-1.8 1 VRO, 830 1®ER 169. 7,
169. 1, 5511 Y. %740}{91251) é&)mﬁég%@ﬁ“. dﬁ%} §3§1;7q(m1¥111), C7.7, gz& 6, 35.4,
29. 3, 24. Hz, HROYS.20;4, B3, 26.7, @@ammesgm&m 15531;@4 '60d), 6HOF @9,

CZOHslN?Oﬁ?aytf(9ﬂ7é%ﬁ§%)1ﬁﬁ#”193 sN7okt 1705, 1P SR! A% 04 £ 4/ PAs, Eample 17

Acet yl
15 MS m/z (M+H)" calcd 682, obsd 682.

Example 36: Ac-PHSC(Piv)N-NH,
This compound was prepared from Ac-PHSCN-NH,; (100 mg, 0.167 mmol) and

pivaloyl chloride (41.0 pL, 0.334 mmol) according to the procedure of Examples 2 and 5.
20 Yield: 65.7 mg (57.7%). "H NMR (300 MHz, D,0) & 1.25 (s, 9H), 1.84-2.03 (m, 4H), 2.16

(s, 3H), 2.28 (m, 1H), 2.82 (m, 2H), 3.29 (m, 2H), 3.90 (m, 2H), 3.67 (m, 2H), 3.89 (m,

2H), 4.41 (m, 1H), 4.50 (m, 1H), 4.63 (m, 1H), 4.76 (m, 1H), 4.85 (m, 1H), 7.39 and 7.42

(s, s, 1H), 8.68-8.72 (m, 1H); *C NMR (75 MHz, D,0) 5 21.5, 24.4, 26.2, 26.6, 29.3,

29.9, 36.4, 46.5, 48.8, 50.4, 52.2, 53.2, 55.5, 60.2, 61.2, 117.3, 128.6, 133.6, 171.2, 171.6,
25 171.6,173.3, 174.5, 174.7, 174.7, 210.8; ES MS m/z (M+H)" calcd. 682, obsd 682.

Example 37: Ac-PHSC(cyclohexanoyDN-NH,
This compound was prepared from Ac-PHSCN-NH, (100 mg, 0.167 mmol) and

cyclohexanoyl chloride (45.0 pL, 0.334 mmol) according to method E-B. Yield: 70.7 mg
30 (59.8%). "H NMR (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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2 10 This compound was prepared according to the procedure of Exanples 1
and 2 giving the title conpound (32.1 ng, 49 %9 as a fine white powder: 'H
NVR (300 MHz, DWMsO-d6) 5 8.03 (d, 1 H J=8.2 Hz), 7.98 (1 H, J= 7.6 Hz),

7.35 (s, (s, 1 H), 5.03 (bs, 1H, 4.27-4. 3griuseodeddiss 3. 49-3. 61
(m 2 H, %56%04%5% L H J= 4.9 13.7 ), 2.69 (dd, 1 H 52875 13.7 H).

1605, 617 18 50 NgrSulle G s 1l Mioa 8 Cahoriebab md) 4006 o

Anal . cal ey 674G, 35%06632 dY.1, 157196128'60115516 1. 21’1571341 1(7PGP£73C§61<7L95“ ent:
96% . Exanpie 18 Acetyl-Pro-H s-Ser-Q/ (4-MeO- P -Asn- NH2 Thi’s conpound

was prepar1867a%Q:70?r &S t"dZMéHbr@b‘édQS@b@¢7@<aﬁfq§léfslcloaﬁd)HZst@@S &kcept with
the follow ﬁaﬁj’iﬁf o ORB o mOC- QIS(4 MeO phenyl ) was
synt hesi zeg from b PL{C{/AP@XP%% gl‘gﬁt 3?& 5]—1 in 2 steps. The title conpound
was bsolated as a fine white powder (28.0 ng, 50%: 1H NMR (300 Mz,

.1 ,

DVBO- d6) 6 890892(m# 84-81,}? .30 (d, 1 H J=1 H),
8.09 (d, 1 H J=1 H, %#381 4 H, 712 (s, 1 H),
6.98 (s, 1 H), 'Iﬁls%rrfpmmdzwk@ re&;&ﬂﬁ&ﬂ&c-ﬁl—l%bl—l‘ﬁ@ @o@fthO 187 Mﬂol Janlt) |,
4.58-4.82 (m. 2 2 93-4. 47 (in. 3 3.59- 3 71(m2H)
2.95-3. 03 QﬁthI orige Q@@&&Aﬁémﬂolﬁa rdnzs @Gh% glethsd Exampjes 2jangls. (my 4 H)

E R i O A o B By e g5, 17

49. 8,1047. SH)3529(m,361)72.82 mRHR6.25 (m2VH)33.33 1@, PH), B4r(dg 3H), 3.78 (dd, J= 15

1511 (pepth o S g 35802054 ot v 1 b7 Uaa bl 8194 Kampl o

19: Acetyls, PHR 8T, Se-rGHHZIHIjhs 56 aRhRIP0IB(s, IED, ROPRAX), 913@@; dH;;d%t NMRle
procedure of Exanples 2 givin thet| le co 0 %9 as
D re i 06 M) 8 2H0nRit 2590 H4em0-15 SIS B3P 5 5B 208 3.05. 616@ %21 3 1)

2 523171 2 ‘7‘2 UL %27'3 ’1257717 76 335?”@40;9 Tﬁ4731)4§§ §7 1 (’7117214”)173 m241(:]I) ,
H), 2595- 13'4@5 1747, n88|r£a, ESZMSJm(ziMJrH)Walcdﬂ(B?obsd971J3(MaMCalp for3C NNR (75 MHz,
DVBO- d6) 81 74 .08 Bro. 950 Roia R21 205 dh3shd contedr: J0.085: > 59-3. 55.1,

51.4,47. 8,

Example 39: Ac-PHSC(thiophene-2-carbonyDN-NH,
This compound was prepared from Ac-PHSCN-NH; (100 mg, 0.167 mmol) and

20 2-thiophenecarbonyl chloride (36.0 pL, 0.334 mmol) according to the procedure of
Examples 2 and 5. Yield: 35.6 mg (30.1%). 'H NMR (300 MHz, D;0) & 1.83-2.04 (m,
4H), 2.14 (s, 3H), 2.28 (m, 1H), 2.83, (m, 2H), 3.13-3.31 (m, 2H), 3.52 (m, 1H), 3.68 (m,
3H), 3.90 (m, 2H), 4.39 (m, 1H), 4.51 (m, 1H), 7.24 (t, /= 4.2 Hz, 1H), 7.32 and 7.33 (s, s,
1H), 7.92 (d, J = 4.5 Hz, 1H), 7.98 (d, /= 3.0 Hz), 8.64 and 8.67 (s, br s, 1H); *C NMR (75

25 MHz, D;0) 6 21.3, 24.2, 26.1, 29.7, 29.8, 36.2, 48.6, 50.2, 52.0, 53.3, 55.5, 60.0, 60.9,
117.2,128.4,128.7,133.1, 133.4, 135.0, 140.1, 171.0, 171.5, 171.7, 173.1, 174.4, 174.5
(2C), 185.9; ES MS m/z (M+H)+ calcd 708, obsd 708. Anal. Calc for CygH37NoOS;: N,
17.81. Found: N, 13.66 (peptide content: 76.6%).

30 Example 40: Ac-PHSC(allyhDN-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,
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29.3,26.4,24.3,22.2; M5 mlz (CL6H24N605+H) +381. 4; Anal. calcd for
Cl6H24N605: N, 10 22.09. Found: N, 14.50 (peptide content: 66% Exanple 20:
Ac- Pro- Hi s- Ser-Cys(AMeOSzl ) - Asn- NH2. Thi s conmpound was prepared according to

t he procedygpaoRfoainpl es 1 and 2 and afforded 79.1 nopdresHosnbsithe title
conpound as a white powder and as a m xture of two 15 conpounds in a ratio

5. 00- 7. 90 Vi k22 el werh Y € 30 P 2o i arbih g A0 i S i 15 (s
1H), 7.01 21)53.90kh, 216) 9.13,9((&,, 1191{),)4 54QmBYH§485® (MHE3H).20 @, 28D 45.25(nh,MH),L 7H,

over | apping wth wat

oy 5. Satndn i6tess, 196: 866104, KO- G N (N0 OMEODNS32.5 264, 2. 75
A o e A R Y L e Eo AT

170.15 161845, 1349, H& 6@0),872.716R.%674.26955, 115855 ME58/z QV5Y" daledss,. 8,

54, 52, oMY K CRc g Cpettsdlgofs: W17, B X, 14> Dpehyge o )99,

22.24,22.17,21.8;, ES M5 n/z (MH)+ 718.8. Anal. Caled for C31H43NOMOS: N,
17.56. Found: N, 13.00 (Ageptl de content 74% 25 Exa pl e 21:

Ac- Pro- Hi s- Ser - Cys( Ph) - DONPE LAY AL et ed according to the
procedures of Exanplsudd ¥a6p 2 Mfeaﬁomtxtepﬁseﬁmw(sotrﬂgto dsh%mﬁ&yaﬁd ng of

Frnoc- Cys(Ph)-OH to the resin boun tritylated asparagi ne was perforned
usi ngiohal f2-btemoasthyl mathytether (8.0 1hel.083agmal) scepirdiog ta the Brasagire o Exantplefi?e titl e

Cuo. compotiids THA 2 %ﬁiﬂ@%‘@%%ﬁd&%ﬁ%ﬁ%&n@ 3" (S,

%Hgas 573 25 ﬁ{)4225((ﬁ\il 1HR)2.7883§51 ($H)33=393(s33ﬁ)7-3 615¥111)2H§333%861dm , 365),4.33 (z, 11D,
000 (s 11, a8, (i, Al 1E .72 (o R T et TSR B B e B0 5 5,

S o A S S P T

2.56-3. 36 3415, SBI4, SR0s61. 3682081 % 118.4DMSCT, 18416) 172. 2020, 1(7§9 3H).4, 17589- 1. 65 (m

166, 74, 160! B> 1158 & MU BP0l S50 oPa AP g Y CiBs MO 38

19.22. Found: N, 13.83 (peptide content: 72.0%).

Example 42: Ac-PHSC(SMe)N-NH,
20 *This compound was prepared from Ac-PHSCN-NH, (25 mg, 0.042 mmol) and

S-methyl methanethiosulfonate (4.3 L, 0.042 mmol) according to the procedure of
Examples 2 and 7. Yield: 13.8 mg (51.1%). 'H NMR (300 MHz, D,0) & 1.84-2.03 (m,
4H), 2.15 (s, 3H), 2.27 (m, 1H), 2.46 (s, 3H), 2.79-2.86 (m, 2H), 3.07 (m, 1H), 3.24-3.36
(m, 3H), 3.67 (m, 2H), 3.92 (m, 2H), 4.41 (m, 1H), 4.54 (m, 1H), 7.36 and 7.39 (s, s, 1H),

25 8.67 and 8.70 (s, s, 1H); *C NMR (75 MHz, D,0) 5§ 22.5, 23.1, 25.4, 27.2, 31.0, 37.4, 38.5,
49.8, 51.5, 53.3, 54.0, 56.5, 61.2, 62.2, 118.4, 129.7, 134.6, 172.6, 172.9 (2C), 174.3, 175.5,
175.7 (2C); ES MS m/z (M+H)" calcd 644, obsd 644. Anal. Calc for Cp4H37NoOgSs: N,
19.58. Found: N, 14.41 (peptide content: 73.6%).

30 Example 43: Ac-PHSC(SPh)N-NH2
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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5 138.5, 129.4, 129.3, 129.0,128.6, 126.0, 116.8, 61.5, 60.2, 59.2, 55.1,
54.8, 52.5, 51.24, 51.17, 49.7, 47.7, 36.7, 34.6, 31.5, 29.2, 26.8, 26.4,
24.2, 22.23, 22.16, 21.7; ES Msink (MrH)+ 674.7. Anal. Calcd for

C29H39N90g$021,\;4,0178,7171 Found: N, 13.52 (peptide contentpcTuk38aso3sits Exanpl e
22: Acetyl = Pro-H s-"SEr= Cy5('S“t'Bi) - Asn- NH2 Thi s conpound was prepared

2T he v EETRRAGR T AN B Fha- a0k B b EaMRE 'SR 00 ares 1
?Sprixpmtﬁ*’{ 34 81342 Bk 519 4H)H2WE§ @ﬁ?@% 11;14?@;41121);%)({%2}{) §@'713042f§&[ 628-H)77
3.95-3.80 %w&mgm&&mmﬁﬁ?w EH)r|5141$m39HB4174 (el HR, 495-7.45 0~ 2. 97 (m

For the i i0: - Gbi DRdrces 0 5 B2 47, § 18l 06 Al s Miseglo 25

g/gog dg)l 22:575';32@3;7130 337147292 4928 @15 5372521 36’2 &11252@) 62. 43151801, 129.601256 1’1?:j 1,

3
O O O 0155, Do i AR S\, 478 B, T i s
C27HA3NOCB3R /- lﬁ *381ca2dsFsydmepg. N, 13.87 (peptide content: 76% . Exanple
23. Acetyl-Pro- )Ser- s(tBu) - Asn-NH2 Thi s conmpound was prepared according
to the procedure of Exarrpl es 1 and 3 giving the t|tIe corrpound (18.5 nyg,
23% asaflne V\hlt?%ﬁlﬁ he di cat o b xture of two
species: "H NWR (30 Vileraitt br s, 1 H, 7.42
(br sp 1 H) 4Tﬁ£s-@nﬁabuﬁdma§prbﬂared4ﬁ'&ﬁa% HSQMNHz)(SomgQOOGBid;mcﬂ) Md J= 11, 6),
3.82 (dd,
H, J=11, 6) , cystsine FeylifospiorsteddpratoR e Chymisald L 46 Mg 0 835089) 3 05 (dd, 1

H J= 11, Bordid Q@thk%%ce&urﬁof Bxardples Band 2. Bidld( 187.22ng{62. @/0)251-13N§ﬁ{ Gop 4 H),
2.11 (s, data for the m nor conforner 01 (s 311)

3 ,
1.30 (s, sMHI;) bz_@@ m201m3m4 (wBED 268 (0g, 1HH2.%8- 3@?@1138H2L$§5dm 173

377 %Z%ﬁ?éé?(fﬁs%*)?’ﬁ%?@f‘%‘%’qé4%“2”?3195 Py 730 TR TG TS 63‘3 7
Anal .1scal c(el,sth) BLBH443I8HORS's, NiT); 130 MBIR F6 Mz, INO) 5E25525.4025L,i3d®, 8Daf ent :
73% . 59 1, M0.2004 947771, 5 4 ,%%%??é.836§?3?%2.2,118.4, 1297, 1346, 171.7, 172.6,

172.8,172.9, 174.5,175.5, 175.7, 175.8; ES MS m/z (M+H)" calcd 717, obsd 717. Anal.
Calc for C36H40N10010S2: N, 19.54. Found: N, 11.89 (peptide content: 60.9%).

20 Example 45: Ac-PHSHoC(Bz)N-NH,
This compound was prepared from crude Ac-PHSHoCN-NH,; (50 mg, 0.082 mmol)

and benzoyl chloride (19.0 pL, 0.163 mmol) according to the procedure of Examples 2 and
5., Yield: 9.8 mg (16.7%). *H NMR (300 MHz, D,0) & 1.83-2.00 (m, 4H), 2.14 and 2.15

, (s, 5, 3H), 2.26 (m, 2H), 2.77-2.88 (m, 2H), 3.14-3.31 (m, 4H), 3.64 (m, 2H), 3.93 (m, 2H),

25 4.38 (m, 1H), 4.53 (m, 2H), 7.31-7.35 (s, 1H), 7.58 (m, 2H), 7.72 (m, 1H), 7.99 (m, 2H),
8.61-8.65 (s, 1H); *C NMR (75 MHz, D;0) & 22..6, 22.7,26.2 (2C), 27.2, 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

30 716, obsd 716. Anal. Calc for C31H41NgOgS: N, 17.61. Found: N, 11.81 (peptide content:
67.1%).
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Exanpl e 24: Ac-Pro-Cvs(SMe)-Asn-NH2 Thi s conpound was prepared according to
the procedure of Exanples 2 and 4 starting from Fnoc-Asn-AMresin

(SMO- 072- 054, 200nmg, 0.41mmol/g), to give 13 ng 5 (18.5 pnole, 22.5 % of
the final RiPRbGlrA @ fine white powder. The NVR data pagiusabsaisi7e m xture
of two speci&s ina ratio of "about 2:1 : 'H NWR (300 MHz, D20) S 4.78-4.72
(m 1H), 4.66-4.56 (m 1H), 4.49-4.45 (m 1H), 3.73-3.67 (m 2H), 3.07-3.01
(m 1H), 2.96-2.78 (m 3H), 2.40-2.28 (m 1H), 2.19 (d, 3H), 2.17 (s, 311),
2.08-1.98 (m 3H ; 13C NNFEMEpleWAc-@H@Ho‘E: biv N‘NH?J Or) 177.4(m nor),
1771 175.9, 174.9, 62.7, 55.4, 344 32. 5,
26.9, 24.0(maj oFhyis compaunswappIEpared ﬁg{nrﬁjlctw}c-PIi&lea(JNrIﬂ%: SAIME 59 mg,

(pent - do. 005 ol eyt pBarab SO TBE AR ﬁ%f%%%%@%%%?ﬂﬁ%ﬂ? This
conmpound \Ammﬁmeqomﬂos ammrqizﬂmgt(aztzbr@ mwmw MHzFAR7008 £S5 &, a8y 4
starting fro Fnoc- Asn- AM r es g 00”&'1') 0.41mmoUg) . . to glve 23 %40.8

mol e, 49. 71 83/32 Bty 4D, 2 1345 3&)0%} 0 {m ol Ds2 7B RONA, FE): Sotid@r ZH043- 6L ( 300 Mz,

D20) 6 8.6 2 i3 4.65 (dd.
74 82, %H)gi?’%z(ﬁ%){? %‘%ﬁiﬁﬁ%}bw ifkm, flx}r]ngsé(ré g CZWR@M% 3. 19((m

2H), 3. 16- R,Q)S 2216, 2543, 25.5504. 22299 %hﬁ) 32&6),312 4, 27574725),49@ 52449!;124717 (d,

2. 00 73.1,

A 0, 172g*§3 5%?4%%2 %é‘gsg%ﬁ%’ 5%%9@%8?%9?7’(1{% ’41?725731335’5%3 53. 5,
51. 6, 1037. 417435.194.4, £/6. 55,12%41,78%581155899176\/52!11228 (ESZQW@H;‘:*%&@@S Anal .
cal cd for C22H32N1006S: N, 24.81. Fqund: N, 14.74 conte 59. 49 .
25 Exanpl cOE8-OSRATA Al1or Gt S i H it N L b B donis )
according to the procedure of Exanples 2 and 4 from Fnoc-Asn- AM resin
(200mg, O.41mmol /g), ]%I ving 14.1 ng (27.4 snol e, of the fi naI
product as a fi ne whikxanijodérAc-PHSEaC : -

e 0, 7 SOpScodbima ol Bl g il pe S ?Ne‘gﬁ% ?ﬁ?*é??&#
15. 5115 5 90.08%Z mnioit)) and 2-thidbpheledcarBoryl thlofide (178. 37 OHB3 nihf)]) aofiing tddhe J
NVR (75 W aiooes o argles S 5o Vil g fig Sl Sy MR g0 M Do) *1 iy 7
(%?9330%0?585@ 6t R 418; 2. PPank 2. Fl¢sSs, 3817, D12-850 &n, D, 77823Cm, 269 F20V5 n z
(m, 3H), 3.66 (m, 2H), 3.93 (m, 2H), 4.56 (m, 1H), 4.79 (m, 2H), 7.27 (m, 1H), 7.34-7.37
(m, 1H), 7.92 (m, 1H), 7.97 (m, 1H), 8.64-8.68 (m, 1H); *C NMR (75 MHz, D;0/MeOD) &
20 22.5,25.4,26.2,27.1,27.2,30.9, 31.7,31.8, 37.4,37.5, 49.8, 51.3, 51.4, 53.3, 53.9, 54.2,
54.3, 56.6, 56.9, 61.2, 62.1, 62.2, 64.9, 118.3, 129.7, 129.7, 133.7, 134.5, 135.6, 141.8,
172.6,172.7,172.9, 172.94, 173.7, 173.9, 174.2, 175 .4, 175.5, 175.6, 175.7, 176.0, 187.9;
ES MS m/z (M+H)+ calcd 722, obsd 722. Anal. Calc for Cy0H30NgOeS,: N, 17.46. Found:

N, 13.54 (peptide content: 77.6%).

.32
03

non _cm—\

25
Example 48: Ac-PHSHoC(methoxyethane)N-NH,
This 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) & 1.83-2.29 (m, 7H),
30 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) & 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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60 WD 20041047771 PCT/ US20031038175 515; Anal. calcd for CL9H30N807S: N,
21.78. Found: N, 14.53 (peptide content: 66.7 % . Exanple 27:

Ac- Ser - Cys(SMe) - Asn-NHz Thi s conmpound was prepared according to the
procedure gl f¥aqplgs 2 and 4 5 starting from Froc- Asn- pdMyi@mbilssZ90NT,
0.41mmol /g), givi ng 6 5 ng (17 2 prmle 21.0 9 of t he final product as a
fine Wmte owder £9 S 4.78-4 7(:;(ttld, = 8.22, 5.61
Hz, 666- %2 %51€d1118‘!31 %, 17227 63 71138, 112821 0 1342 B4, 1H),
3. 97- 3 82 ﬁ 5%’7'256 ﬁ750891%ls é’ﬁ 1(7611 ﬂ’}@z Esiv&&&(nﬁigﬂlalc@ﬁo?oﬁ@m@%all% NVR
(75 MHz, DZE%; 75.7, 173.5, 17 6.8, 54.2, 51.6,
37.5, 35.7C fQI@zﬁHGM@é Mi_8 &@Rm@ﬂgam@@a&m&ywmm TI4%).. cal cd for
C13H23N506S: N, 18.56. Found: N, 15.96 (peptide content: 86.0% . Exanple
28: Ac-Cys(SMe)-Asn-NH2 This conpound was prepared according to the
procedure of Exanpl es 2 andEfarhple 49sAa+RHSKoCBMNINEL - Asn- AM resin

- , . |/ % of th
oo oduet e Sapocaind VP peshyen Soim areac pHRoR vl (S8) Ciipes, © 11
4.79-4.73 6@4&@0&&d5§n§45&nﬁ@€614‘%211)IQamtﬁo 1§ Ecco¥dinglidthe SroBtude o8 (dd, J =
14.01, 6.09 Hz . 13C NMR (75 MHz, D20) 8

176. 0, 175Egamplgs/argl 6 fX@thhaBthe Bactipn 1gixtgy was caiedgn ap Icepvatardath prigstayy 2

( CLOM BNADRA 52 Rk, 220 6k o 01y CABRLRMARAT: DY) o PedDor GRLnG: N

e con

Ac- Pr ov Hi s58312:16y(s,(350RB29 (rﬂ;S]IH)NH24-320)OF(§1, off),33-2B4m\1), D66 B, e 11 (14.5

20y wha. addber (e b4 s e, Ada Cenn, 26948 @ SOk S FRgy

over ni ght . 15phenRQlY 84Kz, ‘IED?SQ?@Z?@' 7y, 2@9‘(@(3)”1@{10@193 g3 4. 3'%93%‘21' 3gs, SO' ' d
was purified according roceduré of Exanple 2 to give

pnmol e, 689§.80§1.3,13¢- 4d53353 (249, %41@#56@95@\%(55877 638, 62.2,i 33, WhS. fleuﬁdwli%?6 e NI\/R
data indic e t r t 1 H NVR
(300 My D a3aThante B e PR T 0 A 14 £ 19 4390 A s s 6, 10
éHerrgq or ) 1758 BR)71701 (ES MSL, M}B&adczl,7é)2klzbsgg?2nm?i )Cf)lc7f0321€31$1$31\29ﬂ7;52 EYB.] or),
m m
4. 67 %‘]g%%éw)l’“ﬁ‘;’é\é 1?to47](ae'3ﬁd%c eIHz72 %)), 4.41-4.37 (dd, J = 8.82, 5.13
HZ,

Example 50: Ac-PHSHoC(SMe)N-NH,
This compound was prepared from crude Ac-PHSHoCN-NH; (50 mg, 0.081 mmol)
20 and S-methyl methanethiosulfonate (8.4 uL, 0.081 mmol) according to the procedure of
Examples 2 and 7. Yield: 24.6 mg (46.2%). 'H NMR (300 MHz, D,0) & 1.84-2.33 (m,
7H), 2.15 (s, 3H), 2.46 (s, 3H), 2.72-2.95 (m, 4H), 3.19-3.41 (m, 2H), 3.67 (m, 2H), 3.91
(m, 2H), 4.39 (m, 1H), 4.48-4.58 (m, 2H), 4.73 (m, 1H), 7.35-7.39 (m, 1H), 8.66-8.70 (m,
1H); *C NMR (75 MHz, D,0) 8 22.6, 23.3, 25.5, 27.2, 31.0, 31.1, 33.9, 34.0, 37.4, 37.5,
25 49.9, 51.42,51.47, 53.3, 53.4, 53.7, 24.0, 56.71, 56.78, 61.3, 62.1, 62.2, 118.4, 129.6, 134.6,
172.7,172.8,172.9,173.0, 174.1, 174.4, 175.5, 175.6, 175.83, 175.88, 176.2; ES MS m/z
(M+H)" calcd 658, obsd 658. Anal. Calc for C;sHaoNoOsS2: N, 19.16. Found: N, 14.48
(peptide content: 75.6%).

30 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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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):'3C NMR (75 Mz,
1) 20) 8 175.9, 61 WD 2004/ 047771 PCT/US2003/ 038175 175.7, 174.5, 172.8,

172.7, 17049001 134.7, 132.5, 130.8, 130.4, 129. 7pd;26s2503/02s§1855, 62. 2,
61.4, 61.0, 56.7, 53.4, 52.7, 51.8, 50.0, 49.3, 37.4, 31.1, 27.4, 25.6,

22,71 VB T sy GO I R 5, £38 50 b L G SO0 5 17T
Ac- Pro- H smSetn) Hosy.a 5GP, A3n-7TW2nT ks, 2en@eu maﬁgwtseg 1#9ceeding to

the procedure of Exanple 29 starting from 1 g pmol e) "of the sul fide
precur sor, NMR/(7r5Q~4lEZS)zﬁj5(216585§n2ﬂ%30@135%35011‘ 5%39376,355,&8 8s81.3.00d as a

i i bl o 10, 008 478 EALPC BT T80 LARGSERF FR0d0 1 2
rlnnor)75, 73 17331)7631((11346:131 7411372&,0 172F,20R]172.3, 178.9027471,994.40) 172&04 175. 52075’6;85 (m
4H237 4.82 ?ﬂH&&M%@%”éé(rﬁﬁ%m}Mgb %%I?%d’ﬁ%% SC*HH O%B)HZ 1H),

4.48-4.44 & 0 3. 96- 3. 85
RTINS 6955%{?1%886 697§1 Tﬁ‘émé&im 15293%&{)&@%0‘}1&6 7'3429/|3;H) th 3(?4 (dd.

J = 1s 15.45, 5.55 Hz, 1H) 327319(dd J = 15.69, 870HZ, 1H)

2.90-2.83 (dd, J=.15. zFxg?ﬁ%GSZH@m 5 15.6, 8.28 Hz,

111), 2.34-2.25 (m 2 . 2.08-1.82 (m
4H); ®3C NMR ( 75bénsdy]-Logddingsulfobe Ql,"ordﬂtﬁ RE$eaﬂch4315rrﬂ(7d'Zs) §1.0224.7] mniolpw®, 164. 5,

53,4, 55, Jeebipin Tadicknds Gty dng AN COL0 Sint 1 Emest). Fo tifsolygor ©
( C38]|:|4 él.ngwgﬁddg)a&gﬂ%?OE%QlEﬁB?? enmdl) difsdv1Fddan E‘HOSnBQ{tﬁngAtgé Wtﬂ(ﬁﬁ n- NH2 10
gget onitri &angncu}-ﬂﬁr@cw mias aé‘é&i‘f’]@&mf%g I}Iﬁ\%e (;’fdlh%’%&‘%%(l)ba’é{é ‘g?fded to

the sol uti gled ahtil PRI HIRET. AL ThEsoNA whte NORE1tShBIES BRIV B8etdte 9AS addEdtnd
reaction mxture was purified 25 accordi ng to the procedure of Exanple 2 to
¢

gi ve B. 6 nielayemwareshekesi asepgraiory fupeelgd foporEBH faeT e deprrsctrm st o
| ndi cated g Bttt THEorRRES Wete bbhonttld thalf reBRYUd présire to a §tid of

reasonable purity, by NMR, for use in the subsequent coupling. ‘H NMR (300 MHz,
DMSO-d6) & 3.45 (dd, J=9.33 Hz, J= 14.55 Hz, 1H), 3.59 (dd, J= 3.0 Hz, J=14.5 Hz,
1H), 4.23-4.33 (m, 3H), 4.50 (m, 3H), 7.30 (q, /= 8.97 Hz, J= 16.3 Hz, 4H), 7.38 (br s,

20 5H), 7.69 (d, J=7.39 Hz, 2H), 7.86 (d, J=7.35 Hz, 2H); ES MS m/z (M+Na)" calcd 488,
obsd 488.

Example 53: Ac-PHSA(B-SO,Bn)N-NH,
This compound was prepared from 200 mg (0.63 mmol/g) Fmoc-Asn(trt)-Rink,

25 according to the procedure of Examples 2 and 9, except that it was prep purified twice.
Fmoc-Ala(B-SO.Bn)-OH (SAH-13) was coupled directly to the Asn. Yield: 22.9 mg
(25.2%). 'H NMR (300 MHz, D,0) & 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, SH), 8.62-8.66

30 (m, 1H); C NMR (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

C30Ha1NgO10S: N, 19.17. Found: N, 12.70 (peptide content: 66.3%).
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NVR (300 MHz, D20) S 8.65 (d, J= 6.21 Hz, 1H, minor), 8.62 (d, J= 6.21 Hz,
1H, major), 7.52-7.43 (m 4H), 7.36 (s, 1H, mmnor), 7.34 (s, 1H nmgjor),
4.95-4.84 (m 1H), 4.76-4.72 (m 111), 4.53-4.49 (m 1H), 4.43-4.36 (s,
1H), 4. 27-Jo3doafodBy; J = 13.2, 5.88 Hz, 1H), 30 4.00- 3. §Fr003hW17s 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); 13C NWR (75 MHz, D20) S 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. Qygamy 1e554 %Je_lilﬂsﬁgcﬁ%%. 6, 22.7; I\/S m z
(C30H41N9095+H)+ 704. 62 WD 200410 035175 le 32: |
Ac- Pro- Hi s- Ser mpsr(psmwamwmfrmzrﬁ;g&&tmoym qu@A(sxl(m kool e) was a
di ssol ved ion ( 6.2

o1 to0pL) ezl 8 el or s Bl Ehnd i PAtrorg MBI Y ouorf;%ﬂa r oo

t enpersat urmateﬂ”:ileFmeadid(]z{m)@hl(@hm—hapexammledttemd&maEhebepﬁdeaml purified

according t ocedu of. Exa (o] e 9/() of
the desir %9%) gﬁﬁi é’eWe@gﬁfgbﬁ lclﬁl%eg Eﬁégg ttlﬁf)ss ties in a
rati o of atlﬁ@tLthe ﬁvo%pea&d‘bre Bﬁﬁoﬁﬁﬁﬁnﬂhﬁnﬂ@he%nﬁle%térm wa&h'sedrfh 'flﬁ:rahalog 66 (m
1H, maj or), 75- (bs 1H, mnor), 7.34 (bs, 1H, mgjor),

4. 86- 4. 82 Db eiqSi)ESMSm’ZMQ)( ﬁ§10d1%2 obsd§i24. 46 (m 10 2H) 4.36-4.34 (m
IH), 3.93-3.86 (m 2H), 3.67 (t, J = 6.69 Hz, 2H), 3.38-3.31 (dd, J =
15.33, 5.61 Hz, 4H), 3.24-3.13 (m 3H), 291271(m 2H) . 233224(|n
2H), ®.16 (sli",xamﬁ)e,SS b@-Butgg ylaniino-44thEn i A0 ;

175.8, 174.4, 1 ‘ Q) 7. ) ‘

129.0 (20), 11 Ef’“%gi’g’%‘%h@fgéwg%‘é’aé%%ﬂlﬁ‘%ﬁ&ﬁn&%&%’ (6]%’01112 d‘z?fsg"ém&

31.0, 25. SandZEME(] ﬁﬂ.)@werd\ﬁdédj The 16304 & RFedHh an I@Awatdbalxanipl e 33:

Ac- PHSC( Bz Thi und. was prepare om Ac- PHS 2 0 , 0.083
mol ) g]d 33‘5’??2"5%”‘2:% n*]ég’%‘a%“@ Sty gt ‘ﬂﬁlr{é’ ?St%f@i%(fﬁ'ﬁn 31\@“’?5? nen?hod' of
Exanpl es 2digdathed in DREC@PRALY VS addsd. B ikl Wiis RaRfart ts b DS @efrigiatcecond
equi val ent of benzoyl .chloride and .20 NW were added after the first hour.

Yi el dt5 18. Whergiteatpvergight. Thowgst mopung 4P h).thegolutipn vaes conepyirated in uﬂcyo agl 13 (s,
311), 2.27pE E’ag éﬂﬁuvas aﬂ@tgd {yith E@c ardl \;’éel( e%@ers vacl? %eﬁri@d 48 the ¢3.89 (m
21-1), 4.35 , J Hz, J= 5.6 Hz, 111 4.51 7. 27 nd 7.28 (s,
a, layer was washed w1th water, 0.1 M KHSO4 and bnne and was dned over Na,S0O,. Ethyl

acetate was removed to afford an oil: 95.7 mg (87.8%). This compound was used without

further purification. "H NMR (300 MHz, CDCls) § 1.51 (s, 9H), 2.02 (m, 1H), 2.24 (m, 1H),

20 3.0 (m, 2H), 4.50 (br s, 1H), 4.67 (t, J=1.29 Hz, 1H), 4.69 (t, J=1.29 Hz, 1H), 5.20 (br s,
1H), 5.34 (m, 2H), 5.93 (m, 1H), 7.25-7.41 (m, 5H); °C NMR (75 MHz, CDCl3) §22.2,

29.5, 31.0, 33.7, 61.6, 67.2, 120.2, 127.5, 129.2, 130.2, 130.6, 130.9, 132.6, 156.5, 173.0.

Example 56: 2-(9H-Fluoren-9-ylmethoxycarbonylamine)-4-phenylsulfanyl-butyric

25 acid
The TFA salt of (L)-4-phenylsulfanyl-butyric acid (156.6 mg, 0.481 mmol) was

dissolved in water (1.0 mL). Na,CO; (102 mg, 0.962 mmol) was added and a precipitate
instantly formed. FmocOSu (162.2 mg, 0.481 mmol) dissolved in dioxane (2.0 mL) was
added to the amino acid. An additional 2.0 mL of water was added to dilute the thick slurry.

30 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 ¥
HCl 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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1H), 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 1H);13C NMR (75 MHz, D20) 8 22.5, 25.4, 27.2, 30.8,
30.9, 37.3, 49.8, 51.4, 53. 1, 25 54.3, 56.7, 61.2, 62.0, 118.3, 128.3 (20,

129.5, 130w 20R%k777434. 5, 135.6, 137.0, 172.2, 172.6, pdiuDooshdsiss, 175.5,
175.6,175.7,195.5; ES M5 mz (M+H)+ cal cd 702, obsd 702. Anal. Cale for

C30H39N9OS: N 12.9 t: 71.8 Ex l e 34:
Ac- PHSC( ( pWé%yP?%.Pas Yéﬂ%‘ NI Or#%péﬁﬁ%gﬁﬁﬁﬂéi %ﬂ%éﬁﬁ W@
Ac- PHSCN- Nii2), 623 (50 1H) 4043605 6. A d, 1@9@36/{115@}9 ﬁ@@tmb éﬁhhﬁy.de (12.0 L,
0.084 mmol) accord| ng to the procedure of Exarrp es leld: 16.1 ny

(51.29 . 'H NVR (300 Mz, D20) 6 193 (m 411 218 (a 3H), 63 WO
2004/ 047771 PCTI US2003/ 0381 E3ampleAy: , 3.23-3.48 (m

19 470 (m 1 ﬁ%@?%pﬁ%ﬂ@fﬁ@%@f@ %Jﬁkf‘%ff@ e’ (75w

D20) 522. SacbrdthgAd pbocadurd pB]Exa'mp'ﬂé’s 7 2D, 3hé.tBe Eohppund 8f Bxamiple 35 wag. 0, 61. 5,

62.6,118.7, 1 C 134.7, 135.7, 171.7,172. 3,
0SS Teoulodss po Siels 9P Auie (a0 31 MR N i 182 a6 05 oo
748. EX | f

e oo NP B mha LS Gy 20 N"%"ﬁ%ﬁ’r SSSRIPENYR0GS 2 gﬁioar)omml)

accordi ng 19), 6r4§((@dl|Hb 4¢ff1 (Exé%l‘b?;’* (m,deL B29-%it& (md; 6H)1 8.64- 835%1@1 (1113 0 .

(m ofy, 3\ BRI BORy 2. S 3sir A, S1boig apdhe g 08 5, 2.7k g

4.51 (m 6]].1,)62 151883(197.9119.6, BOF) 130159, 134.6, 1353817207 172911140, 1844,1H)

S60s %l e kL AN o By lchissBptbafsd Angh CGlo 93 Calh ey 1‘3’%23:

131. 2, 1331§33L]:gu19d I\ﬁ-713352(pép?111e§61nten¥77]255 173.2, 174.4, 174.5; ES 15 M5 nmz
(IVH—|)+ cal cd 682, obsd 68 Exanpl e 36: Ac- PHSC( P| v)N-NH2 Thi s conpound was

prepared from Ac- PHSCN-NH2 (100 ng, 0.167 nmol) and pival oyl chloride (41.0

L, 0.334 nmol) accor ) ‘ 11p0 . 20 Yield:
657%3(57 7% . Hﬁkﬁgk&# 1 SE 2005, %.%2 03 (m 4H),
2.16 This compound was prepared from Rink amldeAMresm (O 550 mg, loading of 0.74

mmol/g, 0.407 mmol) according to proceduresof Examples 1 and 2, but using the following
number of equivalents in the double couplings: 2 equivalents of amino acid, 2 equivalents of
HBTTU, 2 equivalents of HOBt and 4 equivalents of NMM. PLG-94 (108 mg, 43%) was

20 isolated as a white, fluffy solid, and as a mixture of two compounds in a ratio of 84:16: 'H
NMR (300 MHz, DMSO-d6) o 8.98-8.96 (m, 1H), 8.46-8.19 (m, 2H), 8.14-7.93 (m, 2H),
7.39-7.34 (m, 2H), 7.07 (s, 2H), 6.92 (s, 1H), 4.78-4.25 (m, 4H), 3.23-3.12 (m, 1H), 3.05-
2.93 (m, 2H), 2.58-2.38 (m, 2H, overlapping with DMSO peak), 2.07-1.97 (m, 3H), 1.90-
1.62 (m, 3H), 1.37 (s, 3H), 1.32 (s, 3H); ES MS m/z (M+H)" 626.6; Anal. calcd for

25 C25H39Ng0gS: N, 20.15. Found: 14.84 (peptide content, 74%).

Example 59: Effect of Peptides on Invasion In vitro

Peptides were tested for their ability to inhibit FGF-2 mediated angiogenesis
in vivo in a Matrigel® Plug Model. Test native or derivatized peptides were added
30 at a concentration of 1 pM into Matrigel plugs. The results are shown in the table

below.
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(s, 3H), 2.28 (m 1H), 2.82 (m 211), 3.29 (m 2H), 3.90 (m 211), 3.67 (m
2H), 3.89 (m 210, 4.41 (m 1H), 4.50 (m 1H), 4.63 (m 1H), 4.76 (m 1H),
4.85 (m 1H), 7.39 and 7.42 (s, s, 111), 8.68-8.72 (m 1H); 13C NMR (75
MHz, D20) 6@ deokiodddh, 26. 2, 26.6,29.3, 29.9, 36.4, 46.5pctfusSosots 52. 2,
53.2, 55.5 60.2, 61.2, 117.3, 128.6, 133.6, 171.2, 171.6, 25 171.6, 1733,
174.5, 17473747 —210-8:ES MEpz—(MeH+cal cd. 682, obsd 682. Exanple

37: Ac- PHEC(EVR QPR 2o ovl ) N- 2 N conmpounyl was prepared from Ac- PHSCN NH2
(100 ny, ety ide (45.0 p,L, 0.334 mmol)
accordi ng e thod—E=-B—Yi-el w'7'5. RN 36—+59.8%. '"H NWVR (300 MHz, D20) 8
1.37 (m & SSN 752 04 (m mfbf-i)ﬁ-ﬁ(e 3dl, 2.31 (m 1H), 2.66 (m 1H),

77 AN k) Sy y

2.84 (m 2H), 3.25-3 B2 (m 2H), 3 .37-3.43 (m 211), 3.68 (m 2H), 3.90 (m
2H), 4.410%m_ 1H). 4.49 (m 1H7%468 (m 1H), 7.39 and 7.42 (a, s, 1H),
8.69-8. 73|16 64 WD 20044047771 H@® 4558003/ 0381y5 (m 1H); 13C NMR (75 MHz,
D20) 8 21i{b, 24.4, 25/0, 29.2,2520:86 29.9, 3p.4, 48.8, 50.4, 52.2, 52. 4,
53.3, 55.% 60.2,61.1 117 4,75/@83&3 133.6,|171.2, 171.4, 171.6, 173.3,
174.5, 177,207 37 S VS N5 M+ carcd| 708, obsd 708. Anal. Calc for

C30HASNIOB e —N— 17 8% Founmd i dglg T4 (pept i de content: 79.49%. s Exanple
38: Ac-PHSM( e ottHaoyH-N-—h = s prepared from Ac- PHSCN- NH2

(100 ny, 3716.7 el —ane—ni-eabdt 02 ehlerd€ (59 ng, 0.334 nmol) according
to the met PB6E247 01 4. 46 5 g (42.0%. 1H NMR (300 Mz,
D2 MeCD) 161.80-2 01 dm 4H) 8828428 10 31§), 2.28 (m 1H), 2.81 (m 2H),
3.23 (m 11, 3.33 (m 1H), 364(m 3H), 3.78 (dd, J=15 Hz, J= 6 Hz, 1H),

3.89 (m 2H), 4.39 (Euanmmumn_mwwz_ 36 and 7.39 (s,

?’S 1}&3 ' §3é7 Nl(bhbe Yw?? Wiat‘éz_%?h ?quG f}evws urzg ca(rcszihoria (3]1,@) ‘cells mz\/la(u% lﬂH) 9.36

621. 0, 24. 4wd@ePmdted A¥er id@ﬁ, &m%c@w&@@e&&ﬁa%t&l 9&in &vithitBer iﬁ)l,ugZOf 117. 3,
127.9, 1287 133.6, 135.0, 140.9 144.7, 145.2, 170.8, 171, .7, 171.7, 173.4,

174.55 1s AcrlF %JN@GKﬂ?lofﬂl)s@'Is)Of S Afier tioshoys to glgprapnshoynd pepside, 1@%. Anal .

Calc for LEBENEAOIE cedand Be ?ﬁr Mﬁbrem o’\réghs%ré RERVEE end A8 M 7ind 0- 099 .
Exanpl e 39. Ac- PHSC(t hi onhene-2-cCarb
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 Wcrc then incubated with a

10 rat monoclopal antibody against CD31 (BD Biosciences) at a 1:50 dilution in PBS and an
anti-biotin mouse monoclonal Cy3 conjugated antibody (Sigma) at a 1:500 dilution. In
oﬁler experiments, anti-biotin goat polyclonal FITC conjugated éntibody (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.

15 Ac-PFSCNGGK((biotin)-NH; at 40 pM 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

20 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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Thi s conmpound was prepared from Ac- PHSCN- NH2 (100 ng, 0.167 mmol) and 20
2-t hi ophenecar bonyl chloride (36.0 L, 0.334 mmol) according to the procedure
of Exanples 2 and 5. Yield: 35.6 ng (30.19%. 1H NWR (300 WMHz, D20) 6

1.83-2.04 \‘5@2004%1'}17)71 2.14 (s; 3H), 2.28 (m 1H), 2.83, Hdpusibbsossizs3-3. 31
(m 2H), 3.52 (m 1H), 3.68 (m 3H). 3.90 (m 2H),439(m 1H), 4.51 (m

1 7.24 d 7.33 J= 4.5 Hz
1t|)|)’ 7.98 (Ej #‘ élyo“:;g‘auldl 52 %%e%%aﬂgr}s?re(aitﬁ fci"’f‘s‘fs"él mﬁlg’@ NG ('geis 25 Mz,
D20) 8 21. &cseﬁfhngmtﬁﬁ Accatlin gly #8: &setﬁ@mgodﬁ&nﬁmég b%coﬁﬁd@ed #3.3, 55.5,
60.0, 60.9 117 128.4, 12 33.1, 133.4,135.0,140.1, 171.0, 171.5,

171.7, 17 3f1128tr3117@. and nof aestyictive,@nd thedaverytionis ngttorfeAmpikad iy ﬂle@&F%le Z¥e8. obsd

708. Anal the

Coni ont - 7Aranyout By b AISSAN AR 0 seomt P ro TR Y b nd R A Rg hES

pr eparsed fpublic@onPrBOpMEKDCi(ed hereln ar@inddiporatel by refecenaé.l yl  bronmide (3.6 L,
0.042 mol ) according to the procedure of Exanples 2 and 6, except that the
product was prep purified two tinmes. Yield: 11.9 ng (44.5% . 1H NWR (300
MHz, 65 WO 2004/047771 PCT/US2003/038175 D20) S 1.83-2.02 (m 4H), 2.15 (s,
3H), 2.74-3.00 (m 4H), 3.23-3.36 (m 4H), 3.66 (m 2H), 3.90 (m 2H), 4.39
(m 1H, 4.54 (m 1H, 4.59 (m 1H, 520 (m 2H), 5.87 (m 1H), 7.36 and
7.40 (s, s, 1H), 8.66-8.70 (m 1H); 13C NWR (75 MHz, D2O MeOD) 8 22.5, 25.4,
27.2, 30.9, 32.3, 35.3, 37.3, 49.8, 51.4, 53.3, 54.3, 56.5, 61.2, 62.2,
118.4, 119.1, 129.7, 5 134.6, 134.7, 172.6 (20,
172.7,172.8,174.2,175.5,175.7;, ES M5 in/z (M+H) + cal cd638, obsd 638. Anal.
Cale for C26H39NOCBS: N, 19.77. Found: N, 14.5 (peptide content: 73.3%.
Exanpl e 41: Ac- PHSC( net hoxyet hane) N-N112 Thi s conpound was prepared from
Ac- PHSCN- NH2 (50 ng, 0.083 mmol) and to 2-bronoethyl nethylether (8.0 L,
0.083 mml ) according to the procedure of Exanples 2 and 6. Yield: 22.4 ng
(41.1 %9. 1H NWR (300 MHz, D20) S 1.82-2.03 (m 4H), 2.14 (s, 3H), 2.25 (m
1H), 2.78-3.35 (m 8H), 3.39 (s, 3H), 3.66 (m 211), 3.90 (br m 2H), 4.38
(m 1H), 4.52 (m 1H), 4.61 (m 1H), 4.71 (m 1H), 7.36 and 7.39 (s, s,
1H), 8.66 and 8.69 (s, s, 11-1); 13C NWR (75 MHz, D20) 8 22.5, 25.4, 27.2,
31.0, 32.3, 33.7, 37.4, 49.8, 51.4, 53.3, 15 54.5, 56.6, 59.0, 61.2, 62.2,
71.7,118.4, 129.7, 134.6, 172.7 (2C, 172.9, 174.4, 175.6,
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RN

175.8, 175.9; ES M5 mlz (MtH) + cal cd 656, obsd 656. Anal. Cale for

C26H4) NgOgS: N, 19.22. Found: N, 13.83 (peptide content: 72.0% . Exanple
42: Ac- PHSC(SMe) N-NH2 20 ' Thi s conmpound was prepared from Ac- PHSCN- NH2 (25
My, 0. O4gy amly); . S-net hyl nethanet hi osul fonate (4.3 L, 0.042 mmol)
accordiﬁghto J%gégg%cedure of Exanples 2 and 7. Yield: 13.8 ng (51.1 %. 1H
NVR (300 MHz, D20) S 1.84-2.03 (m 411), 2.15 (s, 3H), 2.27 (m 1H), 2.46
(s, 3H ,1‘2.7%muﬁmf§}{kmra.f@¥mﬁl?](l):l|‘b, 3.24-3.36 (m 3H), 3.67 (m 211),
3.92 (m 211), 441 (m 1H), 4.54 (m"  111), 7.36 and 7.39 (s, s, 1H), 25
8.67 and 8.70 (s, s, 11 )5 13® NMR (75 MHz, D20) 822.5,23.1,25.4,27.2,31.0,
37.4, 38,15, _4%._8_._051 5, .B, \g4.0, 56.5, 61.2, 62.2, 118.4, 129.7,

134. 6, 172, B 175, 0CToY IW4.30°175.5, 175.7 (20): ES MB mz (MH + cal cd
644, obsd 644. Anal. 2 for @C24H37N9O8BS2: N, 19.58. Found: N, 14.41
(peptide content: 73.6% . 30 Exanple 43: Ac-PHSC(SPh) N-NH2 Thi s conpound was
pr epar eadr b pharmaceuticidGNadsk{alf1@ Saltygolvite 0dRydrae therecdmchereta:pheny|

benzenet hi osul f onat e é10.5 ng, 0.042 mmol) according to the procedure of 66
WO 2004/ 0477310>POrPs5813/ 038175 Exanples 2 and 7. Yield: 9.9 ng (33.4%
-90% pure by'AHg ne; H NMR (300 MHz, D20) 3 1.83-2.04 (m 4H), 2.15 (s,

3H), 2.26 (m_1H), 2.74-2.89 (m 2H), 3.07-3.42 (m 4H), 3.66 (m 2H), 3.88
(m 2H), 4.3Bishistid|g; 4.41 (m 1H), 4.73 (m 1H), 7.35-7.45 (m 4H), 7.63
(s, 111), 7.@6i %&' elH), 8.64 and 8.67 (s, s, 111); 13C NWR (75 MHz, D20) S
22.5, 5 25.5, 5.51,’31.0, 37.4, 39.8, 49.8, 51.5, 53.3, 54.1, 56.3, 61.2,
62.3, 62.4, Rigs abyl, 3dBtiotdPayh oxycatanyllsd. svbstit®ed 6xycafBonyl;

134. 6, 137. 2, 132. 7 , .66, 17 : : 75s7,175.8;, ES MS miz (M+H) +
cal cd 708, o%sésgbéz '%%%Zéﬂgﬂrﬁéﬁél"é@s%—"g@-CH( NHL) CC2H) N- NH2 10 Thi s
conpound was ppisgraned from Ac- PHSCN-NH2 (50 ng, 0.083 mmml) and cysteine

met hyl t hi osul fonate (Toronto Research Chem cals) (16.6 ng, 0.083 mmol)
accor di ng t ontapg ogrondensndently Ort 8Bl es 2 and 7. Yield: 37.2 ng (62.6%. 'H

NMVR (300 : (83-2. 01 4H), 2.14 (s, 3H), 2.25 1H),
2.78§3.35 mﬁ#é%@zc?]\ggz’(m 2H§,m3.|;)1 (m 2H§S 4.5?3 (m 1H§,m4.223 (m 1H),

4.52 (m 1H) R*4sNHy;(m 1H), 7.35 and 7. 38
R? is ethyl, propyl, butyl, alkenyl, alkynyl, substituted alkyl, acyl, substituted acyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, heteroalkyl, substituted heteroalkyl, heteroaryl,
substituted heteroaryl, heteroarylalkyl, substituted heteroarylalkyl, oxycarbonyl or substituted

oxycarbonyl.
2. The compound of Claim 1, wherein R? is -(CH2)S(0):R’ or -(CH2)nS(0)s-S(O)oR.
3. The compound of Claim 1, wherein A is a D amino acid.

4. 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.

5. The compound of Claim 1, wherein R' is acyl.

6. The compound of Claim 5, wherein R! is -C(O)CHj and R? is alkyl.

7. The compound of Claim 6, wherein R? is methyl or allyl.

8. The compound of Claim 5 , wherein R! is -C(0)CHs, R? is -(CH2),,S(O).R> and m is 1.

9. The compound of Claim 8, wherein n is 0 and R’ is ethyl, propyl, butyl, alkenyl, alkynyl
or substituted alkyl.
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15 (a, s, 1H), 8.66 and 8.69 (s, s, 111); 13C NWR (75 MHz, D20) S 22.5,
25.4, 27.1, 31.0, 37.4, 38.1, 38.9, 49.8, 51.5, 53.0, 53.3, 53.8, 56.6,
61.3, 62.2, 118.4,129.7, 134.6, 171.7, 172.6, 172.8, 172.9, 174.5, 175.5,
175.7, 175.8; ES M5 mz (MtH)+ calcd 717, obsd 717. Anal. Calc for
C26H40N, 0010S2: N, 19.54. Found: N, 11.89 (peptide content: 60.9%. 20
Exanpl e 45: Ac- PHSHoC(Bz) N-NH1 Thi s conpound was prepared from crude

Ac- PHSHoCN- NH2 (50 ng, 0.082 mml) and benzoyl chloride (19.0 L, O. 163
nmol ) accordlng to t rocedure of les 2 and 5.; Yield: 9.8

(16 79 10 amzégwlsﬁrim -@e Bl (-hytyligq)- CHzNIrI&J(@NaHQ hlg Tl"@s s,

R T vy AR b S, 5

7.72 13C NVR (75 Mz, D20
322. 6(2 7, " neleo 8&59%%““&?‘%%%&%?“(31 6, 318, b & (20, 50.0)(2C),

51.5, 51.%&; 53 41{54 1, 54-5, 56.8, 57.0, 61.4 (20, 62.3, 62.4, 118.4,
128.3, 129.7, 129.8, 130.{2, 134.7, 135.6 (20, 137.6 (20),172.8, 172.9,

173. 0, 1, .0, 174724,,174.5,174.55,175.6,175.7,175.9,176.0, 176. 2; ES M
mz (M cal %t 6 psd 716. Anal. Calc for C31HA1INOO09S: N, 17.61.
Found: N, 11.81 (peptideJcontent: 67.1%. 67 WD 2004/047771

PCT/ US2003/ 03817 ExanplOMe46: Ac- PHSHoC( Pi v)N-NH2 Thi s conmpound was
prepared from crude Ac- PHSHoCN- NH2 (SAH-lSér 0,082 mmol) and

pi val oyf3-chl Big @apeped of ‘Elalrmfimtsermly Oapé eﬁmjl eubsButed agddure of s
Exanples 2 and 5. Yield; 12.5 my (22.2%. 'H NVR (300 Miz, D20) S 1.25 (s,
oH), 1.8%8-2. ngc(ompomlq?fcblmax\shergm)\i 19.30 (m 1H), 2.78-2.95 (m 4H), 3.31
(m 2H), 03.64 (m mﬂOB 91 (mA2H), 4.40-4.52 (m 3H), 7.66m(m 1H), 8.66

(m 1H); J{?:/G\;N R D20) 22.6, 25.5, 25.55 27.2, 27.7, 31.0, 31.6,
31.7, 3% ﬁ
61.3, 62. 25 129 7,

1.47, 53.3, 54.0, 54.2, 56.6, 56.8,

6, 172.7, 172.9, 173.9, 10 174.2,
174.4,175.5, 175. 6 175 85 175. 89, 176.1,212.8; ES M5 nlz (M+H)+cal cd 696,
obsd 696 Anal . for C29H45N9C98 N, 18.12. Found: N, 13.77 (peptide
content: [{6. 0%. anpl e 47: Acoﬂ PHSHoC(t hi oahene- 2- car bonyl ) NNNH2 Thi s
S

corrpouné‘& epake /HSHoCN- NH2 ( SAH 15) (50 ng,

15.  The compound of Claim 8, wherein n is 0 and R*'is oxycarbonyl or substituted

oxycarbonyl.

16.  The compound of Claim 15, wherein R’ is

'},_LJ\O/\/ i
17.  The compound of Claim 5, wherein R is -C(O)CH;, R?is -(CH)nS(0)s-S(O)oR’ and m
is 1.

18.  The compound of Claim 17, wherein n and o are 0 and R is ethyl, propyl, butyl, alkenyl,
alkynyl or aryl.

19.  The compound of Claim 18, wherein R’ is ethyl or phenyl.
20.  The compound of Claim 5, wherein R' is -C(O)CHs, R? is -(CH2)mS(0)sR® and m is 2.

21.  The compound of Claim 20, wherein n is 0 and R’ is ethyl, propyl, butyl, alkenyl, atkynyl
or arylalkyl.
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1s 0.082 mml ) and 2-thi ophenecarbonyl chloride (17.5 L, 0.163 nmol)
according to the procedure of Exanples 2 and 5. Yield: 11.4 ng (19.5%. 'H
NVR (300 MHz, D20) 61.84-2.01 (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), 3.93 (m 2H), 4.56
(m 111), 4.79 (m 2H), 7.27 (m 1H), 7.34-7.37 (m 1H, 7.92 (m 1H, 7.97
(m 1H), 8.64-8.68 (m 1H); "C NWR (75 MHz, D20 MeOD) S 20 22.5, 25.4, 26.2,
27.1, 27.2, 30.9, 31.7, 31.8, 37.4, 37.5, 49.8, 51.3, 51.4, 53.3, 53.9,
54.2, 54.3, 56.6, 56.9, 61.2, 62.1, 62.2, 64.9,118.3, 129.7,129.7, 133.7,
134.5, 2B5. 6Thddin@und dF7Clabm 21,7/@hétein K7 3s Benzfl72. 94, 173.7, 173.9,

174.2,175.4, 175.5, 175.6, 175.7, 176.0, 187.9; ES M5 m z (MtH) + cal cd 722,
obsd 7223. An'ﬁhe cotgionnd of CIGAAPBINDAERD: is Nor 2 ZndiR? isfethyigsropyll, butid, Aker(yhept | de
content: 6% . 25 Exanple 48: Ac-PHSHoC( net hoxyet hane) N-NH2 Thi s conpound
was preﬁ%ygﬂ from crude Ac- PHSHoCN-NH2 (100 ng, 0.163 mmol) and

2- br onoet hyl thylether (15.5 L, 0.163 | }.according to the procedure of
Exanpl e§5‘2 a“n' %’mpﬂuéﬂiafcgl szonﬁhf(r%ns%’m? R’ fovvk 300 Mz, D20) 6 1.83-2.29
(n1 7FD 30 2.14 (s,

2.71-2.88 . 3.23-3.39 (m 2H), 3.39 (s,
3. 85 (nfh mqqmposn@gg Clgim 2é4—})/her2m%] limvalﬁ Wor 4.49 (m 1H), 7.33-7.37(m
8 64r8.69 (m 1H); 13C NWR (75 MHz, D20)
622 5, 2 .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, 0041047771 PCTI US2003/ 038175 62.2, 62.3, 71.9, 118.4, 129.6,
129. 7, 3 172.7, 172. 8 172.9, 173. o 174.2, 174.4 (2C), 175.5, 175.6,

175. 8, 175 87 176. 1 176, 2; ES M5, i ;4 cal cd 670, ;obsd 670.. Anal .
Cal ¢ fofb Q?ﬁ%WHdWCWQQWh%% is RFY@QAIBZK% OBR Bt bAd R79 g0y 5

Exanpl e PERyR GliBRY NoNiynli s compound was prepared from crude
Ac- PHSHSCiﬁRﬁ%y(SAH-15) %76 WE? 0.124 nmol ) and benzyl bromide (14.8 L,

0.124 mypl ) epe rﬂ%ﬁﬂdBPFEﬂﬁSp%ﬂ&%gH(@sqé Qéﬁgnples 2 and 6, except that the

reaction m xture S CcO00 an I ce wate th prior to addition of the
BnBr. Yield: 29.4 ng (33.7%. 1H NMR (300 MHz, D20) 8 1.84-2.07 (m 10 5H),
2.15 (s, 311) 2. 29 (m 1H), 2.54-2.90 (m 4H), 3.23-3.34 (m 2H), 3.66 (m

211) 8. 2% gg%%ﬂr%() fls{'t)ucmral%grmulélé)(m 3H, 4.73 (m 1H), 7.34-7.45 (m

or a pharmaceutically available salt, solvate or hydrate thereof wherein:
a,b,x,yand zare 1;
A is proline;
B is histidine;
C is serine;
R! is acyl, substituted acyl, oxycarbonyl and substituted oxycarbonyl;
R?is -(CHy)nS(0)sR’;
mis 1or2;
nis1or?2;
R? is -CH,CONHy;
R*is NH,;
R’ is methyl.
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"C NWR (75 MHz, D20) S 22.6, 25.4, 27.2, 27.9 (2C, 31.0, 31.3, 36.33,
36.36, 37.4, 37.5, 49.8, 51.3, 51.4, 53.3 (2C), 54.0, 54.3, 56.6, 56.7,
61.3, 62.2, 62.3, 118.4, 128.4, 129.6 (2C), 130.00, 130.08, 134.6, 139.6,
172.7, 172.8, 172.9, 174.1, 174.3, 174.4 (2C), 175.5, 175.6, is 175.8 (30,
176.1; ES M5 mlz (M+H) +cal cd 702, obsd 702. Anal. Calc for C31H43N908S: N,
17.96. Found: N, 13.07 (peptide content: 72.2% . Exanple 50:

Ac- PHSHoC( SMe) N- NH2 Thi s conmpound was prepared from crude Ac- PHSHOCN- NH2 (50
ng, 0.081 mmol) 20 and S-nethyl nethanethiosul fonate (8.4 L, 0.081 mmol)
accor di 2y t oArchmpgurdoddimeurat Forixdad):es 2 and 7. Yield: 24.6 ng (46.2%. 1H
NVR (300 MHz, D20) 6 1.84-2.33 (m 7H), 2.15 (s, 311), 2.46 (s, 311),

272295(m 4H) 319@4133( 3.67 (m 2H), 3.91 (m 2H), 4.39 (m
é 111) 7.35-7.39 (m 1H), 8.66-8.70 (m
111) 1 .6, 23.3, 25.5, 27.2, 31.0, 31.1, 33.9,

34.0, 37.4, 375 25429 5102 51.47, 53.3, 53.4, 53.7, 24.0, 56.71,
56.78, 61.3, 62.1, 62.72, 118.4, 129.6, 134.6, 172.7, 172.8, 172.9,173.0,
174. 1, dr7a4plfhrmécE5t1&.llyh%ﬁla®lelsﬁﬁ Sbsatelotthydfite théil@oPwhdr&éinhs Mz (M+H) + cal cd
658, obsd 658. Anal cffo C25H39N9(BS2: N, 19.16. Found: N, 14.48
(peptide con&nk:y ang . 30 Exanple 51: Ac-PHSHoC(SPh) N-NH2 Thi s conpound
was prepar edAflgﬁmﬁgude Ac- PHSHoCN- NH2 ( SAH-15) (50 ng, 0.081 nmol) and
S-phenyl benzenet hi dsul fonate (20.5 ng, 0.081 nmol) according to the
procedure ofBidistiiess 2 and 7. Yield: 20.8 nmgy (35.6%. 1H NVR (300 MHz, D20)
69 WO 2004/ 067771 g’CT/ US2003/038175 S 1.83-2.31 (m 7H), 2.14 (s, 3H),
2.66-2.93 (m “49Y"%3.15-3.35 (m 2H), 3.65 (m 2H), 3.85 (m 211),4.36-4.52
(m 3H), 7.3 iiaé}ﬁ z(wtﬂktltléfd)i,acﬁl, &3 chronyll Bhd sibsthditalrokyarbdnyls, s, 1H); 13C NWR
(75 Mz, D20), 3%5572 30.9,31.0,35.1,35.3,37.4,37.5,49. 8, 51. 3,51. 4,
53.3, 53.6, s C%‘@m (OB (@:RE1. 3, 62.23, 62.27, 118.3, 128.7, 129. 33,

129. 39, 129. I§,lg.§0 6, 5 130.61, 134.6, 137.7, 137.8, 172.7 (20,
172.8,173.9,174.1, 174.42, 174.44,6175.5, 175.6, 175.7, 175.85, 175.88,

176. 1; ES I\/BlnlidZO(lm/IQH)+ caI cd 720, obsd 720. Anal. Cale for C30H41N908S2:

N, 17.51. Fopn 3 (peptide content: 73.9% . Exanple 52:
Frnoc- S- benzy 'I(g cy%?éﬁ#g & sul f one- OH

R*is NH;;
R® is methyl.

30. A compound of structural Formula (I):
R1—AX——BY—CZ\L N R*

or a pharmaceutically available salt, solvate or hydrate thereof wherein:
a,b,x,yand z are 1;
A is proline;
B is histidine;
C is serine;
R! is C(O)CHs;
R? is -(CH2)mS(0).R>;
mis 1;

nis0;
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10 S-benzyl -L-cysteine sul fone (Toronto Research Chemcals) (1.0 g, 4.11
nmol ) was dissolved in.1,4-dioxane (3.0 nL) and 10% Na2CO3 (4.3 nL, 4.11
mmol ). To this solution was added Frnoc-OSu (1.3 g, 3.90 nmol) dissolved in
5.0 nL 1, 4-di oxane, via addition funnel. The reaction m xture was a thick
white slurry. After 3 h of stirring, 1 NHClL was added until pH was about
3.0. The solids were not filterable, so ethyl acetate was added and is the

| ayers were shaken in a separatory funnel. The top, organic |ayer was
decanted fromthe bottom precipitate. The organics were concentrated under
reduced presBubbeCHeC@NER] i d of reasonable purity, by NVR for use in the
subsequent c ugﬁ% 1H NVR (300 MHz, DwvsO d6) 8 3.45 (dd, J= 9.33 Hz, J=
14.55 Hz, : (dd, J= 3.0 Hz, J= 14.5 Hz, 1H), 4.23-4.33 (m 3H),
4.50 (m 311]){ istedyl(q, J= 8.97 Hz, J=16.3 Hz, 4H), 7.38 (br s, 20 5H), 7.69
(d, J=7.39 Hz, 2H), 7.86 (d, J=7.35 Hz, 2H); ES M5 miz (M-Na)+ cal cd 488,
obsd 4881. ExArpmgouitl of AauétaAFbimuB&XIBN) N- NH2 Thi s conpound was prepared from
200 nmg (0.63 nunol/g) Fnoc-Asn(trt)-Rink, 25 according to the procedure of
Exanples 2 and 9, except . tha® it was prep purified tw ce.

Frnoc- Al agll SOZBn) (S 3) . was coupled directly to the Asn. Yield: 22.9
ng (258204 '%%\[@0) 8 1.83-2.01 (m 3H), 2.15 (s, 11-1), 2.27
(m 11-1), 279290 2H) 9 3.19-3.37 (m 2H), 3.63-3.75 (m 3H),
389396(m 311), 4. (m 111) 4.52 (m 1H), 4.66 (s, 2H), 5.10 (m
1H), Zceaﬁczﬁ :avﬁllablé'galt 3015&(3 &tH dPate ﬁ’x@eof ®h&émB. 66 30 (m 1H); 13C
NI\/R(75 D208 5.5, 1.1, 37.4, 49.3, 50.0, 51.8, 52.7,
53.3, 56.7, 60’,&,)’@@74%662 2, 118 5 127 5, 129. 7, 130.4, 130.7, 132.5,
134.7, 170.9 1}3{%% 172.8, 173.0, 174.5, 175.7, 175.9; ESI\/Brrlz(I\/H—l)+
calcd 721, obsd B ” Anal. Cale for C30H41N9OL0S: N, 19.17. Found: N, 12.70
(pepti de conBemhlstlcﬁﬁe ;399. 70 WO 2004/ 047771 PCT/ US2003/ 038175 Exanpl e 54:
Ac- PHSHOCN- NH2 Thi s conpound was prepared from2.0 g (0.63 mmol | g)

Froc- Asn(trt YRS according to the procedure of Exanples 2 and 9, to
afford 764. 5Rhgd€)9cﬁ,4) of crude 5 material. Fnoc-HoC(trt)-COH (Chem | npex)
was coupled t the Asn. The peptide was >90%of a 1:1 m xture of peaks,
separ at ed bnglsl(QHz)mS(@nRanal ytical HPLC. It is assumed

mis1;

nis0;

R is -CH,CONH;
R*is NH;;

R’ is acetyl.

32. A compound of structural Formula (I):

3
o R
R1—Ax—By——czf N R*

or a pharmaceutically available salt, solvate or hydrate thereof wherein:
a, b, x,yand z are 1;
A is proline;
B is histidine;
C is serine;

R! is acetyl;
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that the two peaks are conformational isoners. The crude material was used
in the analog syntheses. ES M5 mz (MtH)+ cal cd 612, obsd 612. 10 Exanple
55: 2-tert-Butoxycarbonyl am no-4-nhenyl sul fanvl -butyric acid allyl ester A
round bottom flask was charged with nitrogen and NaSPh (61.5 ng, 0.465 mol)
and DMF (1 nL) were added. The m xture was cooled in an ice water bath and
4- bronp- 2-tert-But oxycar bonyl am no butyric acid allyl ester (100 ng, 0.310
nmol) dissolved in DM (1 nL) was added. The mixture was transferred to a
0-50 Crefrigerator is where it sat overnight. The next norning (16 h), the
sol uti on waX doieHmSEPlB i n vacuo and the residue was diluted with Et OAc
and water. ﬁ?& lLayers were separated and the organic |ayer was washed with
water, 0.1 ASCA and brine and was dried over Na2S04. Ethyl acetate was
renoved to afif0rd an oil: 95.7 ng (87.8%. This conpound was used w t hout
further puri;Lc%g%gg) ''H NWVR (300 MHz, CDC13) 8 1.51 (s, 911), 2.02 (m 1H),
2.24 (m 111 - NHEm 2H), 4.50 (br s, 1H), 4.67 (t, J= 1.29 Hz, 111),
4.69 (t, J=R*IONHZ, 1H), 5.20 (br s, 1H), 5.34 (m 211), 5.93 (m 111),
7.25-7.41 (m, 5H); 13C NWR (75 MHz, CDC13) 8 22.2, 29.5, 31.0, 33.7, 61.6,
67.2, 120.2R'197.5 129.2, 130.2, 130.6, 130.9, 132.6, 156.5,173.0. Exanple
56: 2- (9H Fl uor en- 9-yl net hoxycar bonyl am no) - 4- nhenyl sul fanvl -butyric 25
acid The TFAQsalt of (L)-4-phenylsulfanyl-butyric acid (156.6 ng, 0.481
mol ) was dizgs< d in water (1.0 nL). Na2C03 (102 ng, 0.962 mml) was added
i pi instantly formed. FnocOSu (162.2 ng, 0.481 mol)

di ssolved in dio¥ane (2.0 nL) was added to the am no acid. An additional
2.0 mL of water was added to dilute the thick slurry. 30 After 1 h, an
addi ti d3al O\ dornegpundoFsmetibal Kokmulk (By, 0. 0481 mmol ) in dioxane (0.5 nil)

was added. After 1.5 h, the reaction was diluted with ethyl acetate and

washed with 1 N HCO and, brghe. The organic | ayer was concentrated to a
residue1aqg cgpgg%t rapghed| ( FQ g Si02, 10% MOH CH2C12) to afford a Iight
T B354 04t N, ¢ g
R2 0]

5

yellom/%61 164.74 , The material 71

or a pharmaceutically available salt, solvate or hydrate thereof wherein:
a,b,x,yandzare I;
A is proline;
B is histidine;
C is serine;
R! is C(O)CHs;
R? is -CH,S-pivaloyl, -(CH,),S-pivaloyl, -(CH,),S-benzoyl, -CH,S-S-methyl, or
-CH,S-S-phenyl;
R’ is -CH,CONH,;
R* is NH,.
34. A pharmaceutical composition comprising a compound of any of claims 1-33 and a

pharmaceutically acceptable diluent, excipient or adjuvant.

35. A therapeutically effective amount of a compound of any of claims 1-33 for use in

treating or preventing cancer in a patient in need of such treatment or prevention.

36. A therapeutically effective amount of the pharmaceutical composition of claim 34 for use

in treating or preventing cancer in a patient in need of such treatment or prevention.
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37. A therapeutically effective amount of the pharmaceutical composition of claim 34 and a
therapeutically effective amount of another anti-cancer agent , for simultaneous, separate, or
sequential use in treating or preventing cancer in a patient in need of such treatment or

prevention.

38. A therapeutically effective amount of the pharmaceutical composition of claim 34 and a
pharmaceutical composition comprising i)another anti-cancer agent and ii) a pharmaceutically
acceptable diluent, excipient or adjuvant, for simultaneous, separate, or sequential use in treating

or preventing cancer in a patient in need of such treatment or prevention.

39. A therapeutically effective amount of a compound of any of claims 1-33 and a
therapeutically effective amount of another anti-cancer agent , for simultaneous, separate, or
sequential use in treating or preventing cancer in a patient in need of such treatment or
prevention.

40. A therapeutically effective amount of a compound of any of claims 1-33 and a
pharmaceutical composition comprising i) another anti-cancer agent and ii) a pharmaceutically
acceptable diluent, excipient or adjuvant, for simultaneous, separate, or sequential use in treating
or preventing cancer in a patient in need of such treatment or prevention.

41. The use of Claim 35, wherein the cancer is breast cancer, renal cancer, brain cancer,

colon cancer, prostrate cancer, chondrosarcoma or angiosarcoma.

42. The use of Claim 36, wherein the cancer is breast cancer, renal cancer, brain cancer,

colon cancer, prostrate cancer, chondrosarcoma or angiosarcoma.

43.  Use of a therapeutically effective amount of a compound of any of claims 1-33 in the
manufacture of a medicament for treating or preventing cancer in a patient in need of such

treatment or prevention.

44.  Use of a therapeutically effective amount of the pharmaceutical composition of claim 34
in the manufacture of a medicament for treating or preventing cancer in a patient in need of such

treatment or prevention.

45.  The use of claim 43 wherein the medicament is for use with a therapeutically effective
amount of another anti-cancer agent or a pharmaceutical composition comprising i) said another

anti-cancer agent and ii) a pharmaceutically acceptable diluent, excipient or adjuvant.
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46.  The use of claim 44 wherein the medicament is for use with a therapeutically effective
amount of another anti-cancer agent or a pharmaceutical composition comprising i) said another

anti-cancer agent and ii) a pharmaceutically acceptable diluent, excipient or adjuvant.

47. The use of claim 43, wherein the cancer is breast cancer, renal cancer, brain cancer, colon

cancer, prostrate cancer, chondrosarcoma or angiosarcoma.

48. The use of claim 44, wherein the cancer is breast cancer, renal cancer, brain cancer, colon

cancer, prostrate cancer, chondrosarcoma or angiosarcoma.
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