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WD 2009/ 136352PCT/ |1 B2009/ 051820 1 ANTI - ANG OCGENI C
COVPOUNDS Fi el d of the disclosure The present

WO pooensd3sn rel ates to novel conpounds that poOSBEREB2009/051820
anti-angi ogenic activity and net hods of naking and

vonti on 1ol at SRl BSC LOARINBN, §' Che

Field dfage gisassuendot hel i al cell growth factor (VEGF) and
nol.ecu |ncor orat| n these

es
The Prﬁ%etlHB&%‘“%t‘ilalfﬁ é%“"a‘(%ls QEPStd hfé)tssé’asr %&B&‘ﬁ%%‘t?r’f‘&““ty and methods
of malAGANdSIAE FieSe dosipbues. fThl pﬁa&tmﬂ 8¢ prpseaciasmtiby relads €hpepads that bind

bl oqd vessel re fopnmed i S, essentia
to the i lin g et Bt R 94 PRCOBYEShIcs deofborarng these
peptide€ pidodtbdds @nd usdeasedcopseidreddnd wound repair. Al though

angi ogenesis is a highly regul ated process under

normal conditions, many di seases (characterized as
Backgrai@ ogeni ¢ di seases") are caused or exacer bat ed by

unr egul at ed, an ene For

Angiogangyisis i Tpde '?‘F‘l O Yd@’é‘ﬂ‘ ‘tePFEﬂl‘?" é(?séf‘uls arg ‘trﬁléd Aslig cssential toa
Varlet}C(ﬁl’i%ﬁﬁhl cadisetidfiesBlhiéing ngssiuction, @e@élb@htht @xd wbund@epair. Although

condi.ti suc sarthr tis, f or ned

angloggp%sgds alglglilé aﬁ? Ripgess H]é eJr Bﬁ)rﬁiaEcogﬂ%onfe@?nyo%}seags (clharaé/terlzed as

“angickbiiadisdab@yeue dadsedioabat@batedBWneRPladel afdi@@ndsBr MeCkxhimple, ocular

the .retinpa d nvade the vitreous, bl eed, n%{\cau&e L
neovaygtiiifian B behi e e Mt daineRsr o bf P p o eyinexising
condltﬁ)|n§ Quch egarmgan esws folape ngklry §ldod Fesdckmmnde Gajuias addestroy
7-473

carila. ) DY o o oo fubeg e SIS gbe TG pibiset g pluse
blindntds MOkSvtiMan CictedtdsRrod eolidaurisre ak @lso hl’fgﬁkb’geﬂesmﬂepﬂhﬂatt (V. FélRintin,

canceg B 2P T B0l otabel S o PRede b BIBE, kdastegn shown

for exdigda et beddech Girge tb Beatetdm 2 mim®yaiptholy bee blaodrﬁ@pls by

) f t [1s . th | ati
e 0 ot s ARpTetdt Eisk Ao bregmggmbedted
in the aftr,NEoY§Sovidy.a Mdhdfde ftumoetells & enter Mhe ctifhtiondnd Me@stasize to distant

e DR s UGG B N1 RS Hscl- SxE Pl § piadart (1)

angi ogenic factor and is required for the growmh and

Vaseu DB R G B R BTG P PRI P VRO B IR e

factor asd ik @eqliréd for E glpweyaetﬂﬁnem’s‘tgmgfeﬁae@lham@m tuﬂ”Etu&SM&ﬂ’i r8search has

Fai r br ot her epti de sel ecte bi nd
focused.oa 8&?‘%811“% h"dBf‘lR]z fica é}% AR P ARy t8 IYLF G %ng“’genem o
metasth @ Epirtasthtri endt MGvaipeide{ Bicoehanbisd ¥afculdD8qtheédid] growth factor

arged gy ek RTINS Pentr add Hal e bR w4l &

varying hititiditon bint @ VIREF.avigiong pepeideshaveheat eidntifed tiar bind to the angiogenesis

relate(%g&f)ro ng]bﬁ(‘éll%tnn fg&Agg)é% éﬁoldf))a?e[f?{gers%if,@&é@b?oggﬁ§35004)) The

Ang- ztbemtngd;eﬁndeahae/ebe@trsh&hnotmpotsessptﬁ&eegc%geaﬁtacmangl ogeni c
activity It would be desirable to provide conpounds
It wouﬁc{']be d651r gi’vto gy)viﬁ\e/ g(gmcgrdsgl)%% eﬁdlwsltmlpgosve }:/hea¥ 81(651& cyover k{lown
comp(ME@:such s foo epachpleeinfpueveth bmdntgm VEGF dt Wouuld) b@fulrtﬁa des1rable to provide
unds ss both VEGF and Ang2. WO
Compoﬁlagggl%l%%% ﬁ%ﬁ%@gt&g}%ﬂ% Summry of the
I nvention [ VEGF- Peptides] of the invention The
The refeﬁe\‘,/ncntol a%g # (r:g fs%ee% ézg ():n 1% rﬁos aélg ;%F nogﬁe %?epr]%f,naa a%kélowledgement
of anyifom’acrr skt ioh alsat &meerfp’emq‘ed audl fdows ﬁ‘ﬁQ)ﬂt]ﬁe dN@nBh.general knowledge.
Accordingly, in some aspects, the present invention
5provides for a peptide including a sequence
substanti ally honol ogous to the sequence: [err]
wherein [err] is a natural or unnatural hydrophobic
amino acid, or D-isoners thereof It has surprisingly
been found that th| s cl ass of pept| des and deri vates
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15K, R, and G or D-isoner thereof Were X2 is

hydr ophobi c or aromatic, [err] may be a positively
w@b@pgassam no acid. Wiere X2 is one of A F oPCIV[B2E®1051820

may be one of K or R or D iXxoner thereof Were [err]

hobi c, X2 may be polar. X22 if present may be
S“mng‘eY%%‘ggg'PtePb‘?ﬂthe group consisting of E, D, G A, L,

[VEGF-;Peiv’tlddV] of\tfie ivertioel F or D-I soners thereof [err] if
be. sel ecte i sti

t h e group consisting of . .
The 1nEen%g1 Byt 6\%/%’@‘55’. CONRY (gp &afég)tngpsrn]%niss; gapélgle OI" binding to
humarpOBGF (aa! ek@tn[ﬁﬂﬁad BESEQ &3 NGLEQ AchdeiﬂthEH Jonp agremtthafayschtenvention

el har ed resi.due. ere X21. i K, X22 ma
Pm“dssef‘?tg S REE SereE Sin Sy BEPEaSES st e Kandfe L
V-E ebnscsuﬁmgt{btﬂ MO, WG -XAL-C P ,FMLE” NE-sah@ B IDOKO:122), wherein

. P th [ b ted
X is E- ﬁt§8¥§&§ B 82‘%@% Prﬁﬁm%tiaraus) rd}?_osp ic %\m acel(é[fﬁ)g b%%:ongf:“rs tfhgr(e)(l;?

D-isonmers thereof In certain aspects specific

It has %) t l dsrzlﬁi;r? @ﬁﬁg@ ‘S\S} ?]g%lo g%)rtl eﬁ\galteg t]bg%)?faé&t}ll?ges de%filed

mnhest&mﬂxe reRoistns trﬁmbvealbtryhﬂgowta@g@)uer ;tepndam ef lated®ietudd. In particular

muta‘uR@) e[sgtl%ln ld 8 W%%%u}ré%%oﬁ 1c'f’g' Si%%(j s? 6‘%1 l\?al_ll\nlcf) é’lm‘g%@“fl%%@%indm g

characleriStics S pbididdOvith 4 Aggafblely dhbx gl ibupk abthisHaCXidbl) siBad glhtatate. In

e SEAUR el B e BB e Dy et

homolGguns RESHGERIND 22, pravidedtiyat 1 iapplsits atuiedmgth H. ntdoudiemgodiments,

9. diggnostis,. scrgeni and t herapeutj.cs.. Peptides d
X is £ R o Bitn s D TP DGR ToR g SBSH LGty st b o he
hydrojiHobic ag@&lut,isachap @l ér0g bt DASymedy ofamy off theystedtdidg.conj ugat ed

covalently or non-covalently to |arger nol ecul es which
provi de additional therapeutic value, such as inceased

Furthel ad:rfvaﬁ\i'efs ef t{lptﬁ)esenﬁmwmbmﬁromﬁe fop tle addigsn offak hst ME@yresidues at the C-

termi %I %)6%%{4 n rgl%r?tgﬁg)vﬁ &r élge adgqu{) IIO%JQ retizlsiglréeg:agﬁfzg telianus Some

embodsib@ay frodid B the biiktidncof doesiduss @ftheahiteriadd. 8smd Br@bodiments provide for

the oS BBl N i 20O RSB IS T30 08 UG 4gesidves

atthe(l&hﬁﬁﬁtua [ VEGF- Peptide] is a peptide including a

sequence substantially honol ogous to the sequence: x|

x2 p3 N C5 x6 x7 x8 v9 x10 x11 x12 wl3 x14 C15 F16
Accoribgly RA8inxchBiox 206 pe@dides 2 o paipti @3IndudifzQelidandGubd@itiplly homologous
to th vvhereln Rl is absent, CH3, C(0)CH3, C(0)CHS,
© ei?(qb‘j CH3, C(0) CH2CH2CH3, C( 0) CH( CH3) CHB3,
V'-E*-¢{-8)-CHRGIHATHZ TMS'- WC(‘@')?QBHG &%@W@—Bﬂ@(b}(@&&ﬁg} D NO 123)

wherelﬂ_%l ﬁ aPy %#%é%%%éo%f grcatr?IH%tlc a 61’1[5) ac1 nbapfge P%{ %romaag 3.8111’10 ac1d

such agWOELPV oot DaiscfarnmothyrekfaX € mag b alF}Zheusal abdiepﬁoblc@rhnol\dlcﬂ such as M, 1,

L NI NE( gt;gér E . ;8’1%0}13 NHCH2CH2CH3, NHCH( CH3) CH3,
e s NHCH( CH3) CH2CH3, NHC6H5, NHCH2CH2OCHS,
NHOCH3 NHOCH2CH3, a car boxy protecti ng group, alipid

In somﬁz a %tf) %Inggltlﬁl’ll Er g%safarc & ]r%eé) %%%glucg&g %eqléenﬁ %%fta %1a}l¥/homologous
to the sﬂqaemged residue, X6 is a 1lOnegatively charged residue,
?hsa d ' 1(3[617&&19 Jo8 .
ViE’ §e3| gu’e (Ej%l?rp i'sin B"Vﬂg st¢uct ﬁb?eﬂ % 3g&yk b@%ﬁ I NO:124)
wherear¥/' Byoly apinobdid. Ia mnmmmctsdx” majflbeazrrgmamtrad: ogukitioelachagged amino

wcid, st Gty g RER G KR B3SO A SRS B S ey e A

acid residue, or D isoner thereof, X2 may be absent,
or may be any neutral, hydrophobic or aromatic am no
acid or D-isomer thereof, X21 may be absent, or may be
any positively charged residue or any 15 aliphatic
non-pol ar residue or D-isoformthereof, X22 may
absent, or may be selected fromthe group consisting
of GV, L, I, P S T, WF E Kac, or Disoners
thereof X23 may be absent or is selected fromthe

o s R 1 ~ — — ——



10

15

20

25

30

35

In some enbodi nents, the [VEG-- Peptide] of the

invention is selected fromthe group consisting of SEQ
WO Dod@B63sH0, 73, 76, 78, 192, 193, 194, or 195PCHMR00mEN51820

be M [VEG--Peptide] may bed a peptide including a

S L A A s T
mtheEﬁﬁmﬁH8 x19 x20-x21 x22 -,-2.3 A (SEQ ID NG 133) where

123—4i§$ cted . f b ﬁ@%‘ﬁﬁt.rmzzraz .
V-E 'éaﬁ,'cxﬂ g 2 lg[r {YWQQ Sﬂrg{/ e Fs hyci%o Og%u\é/ éﬁFﬁEgNO-IZS)
whereRCUdis hepalipligtic, pslarDori rsgnwely t:hh&gﬁ&fnmo)@idﬂﬁyth bevaheeniG, L S, T,
W.F gr Eﬁy be gg{ eutral, 10 hydrophobic or aronmatic

5 an o deTE 6F°D- i somer thereof, X21 may be absent, or

may be any positively charged residue or any al i phatic

r. resi rm.t hereo nay.
In soniggieRe: %rnvmn B 26 Bed SRS BHIRES S’ Sbmatiapy pygrolosous
mtheahwﬁpev L, I, P, S T, W F, E Kac, or Disoners

Ve SR R B g L A S

NO: 128ndvhidadn Xah ¢ aby bsboacig. X enebé seﬁteKﬁBmﬁE@/grb@ cEn51st1ng of G, A, 1L,

Q,E, éﬁg&f-gﬁ%lﬁa ,%GA Rg?%l?eb S%%gﬁt%gé :rrglg blg gege(j:geﬂi %1 tﬁe grou co%(s:lgtmg of G,

A, I, L1QE2-123; HAndS; 6-0-for8rs WRrdvil On Winclasfcb}, M ook 1t dohiprikelLside

chain ¢ R RRE T eSS ) WAl RYtPoBOB d T L or

or D-i@@iceh thesifdue, or D-isomer thereof, 20 X2 may be
absent, or may be any neutral, hydrophobic or aromatic
amno acid or Disonmer thereof, X21 may be absent, or
In sonﬁ&mbbﬁnﬁmy, nrm\s bédn\f@iny tiiha cgest pﬁﬁ‘&‘mdufer alcag@oye afl thgphebidges at the
i.due Di sof orm t here 2 absent
carbo PR bE SR P e PR G PO SO BIET R s Tgated

residuds, ard D-if3mef, InEpmV\AspEcts o nifacthaothreBot S0 oeths fitd@nedinus K2ded

remdu%s o%esl? ﬂoinﬁ:gsegafsoae aegectf Sf)etl\_veett?neén ee-PIP ﬁv\?{vg% t?"lnllélﬁ éoc%gg
residuange D-iog@nemssomb espeat, aQEasE MEG?-tlEEfblﬁrlrébﬁi}uemyhd daboxid @r@inus is a

seguence su ntjall ous to e o0
D-iso B R By S5 BT C SRR T8 SR rymer n
some d¥pEclsORg m&E@ahlﬂnb@ﬂH@ﬁouﬁE—@rﬂlﬁui\ﬁml&ﬂmmdiﬁQaﬂe D-1hdrd. 2n some

aspectf%ge-qivlf%[?} OI’§[‘:‘6} ﬁrﬁ %gt?f f(;}lr 114 s]}%‘g%dgé s['jlr lﬁf)f&% E%dach of

these, It pEIert@Dthat Bief drPatNEasiRd an&@re%ﬂablmkahﬂlréé additional residues after

10 o] VEGF- Pe t|d I.ncl udi a
X Plg) @gﬁg 2RO éIPIIZVJ Iﬁlg%]i ?3%1581%? tﬁeeC § baesgoeen fs(’)unqt{'lto pr0V1de the
advanthgdadt- 11R36abw-r@§s-tdiiﬁe ﬂ)7eni'j8na‘v{9 dddiiakidn <t theIZtevrﬂlﬁueg dspe€idlly dnZyomatic

deeradgfidy SH5ee AR BN & R E B el Sy b B R R s g X

acid residue, or D isoner thereof 35 X2 may be

mson RS g0 R 2 BEECE S 5 RERRPHE O BB b may
be an ﬂmyatbély&mthbmhmdﬂﬁi@/(aﬁﬂ’ma)gl&d;efeasdl ﬂble AQL, arwy, (8J dngd bt is present,
and is a%y 1 amn}o 2181t Z A grgset%%lggteg% p ’C dr}gi é%:erﬁarlrna%t?bo Sn%{l]} s, two of
X", XEI and X* Rte DBjsomers. IH\@I@@@MOE&&BEM@ B2OOPAD B&B@&nﬂ.o W

F, E, Kac, or D-isomers thereof, X23 may be absent, or

IS selected fromthe group conS|st|ng of G A I, L
In cert@in akpectk;, spdcifidveptBles, ¥ind asropodads cdirid idchtsoimedysindlinerigdiding a peptide

st G P BORE o) T B BrSREBIRRTE. °5 oo o

NO 35, SEQ I D NO 36, SEQ ID NO 37, SEQ ID NO 38, SEQ
ID N0 39, SEQ ID NO 40, SEQ ID NO 41, SEQ I D NO 42,
SEQ I D NO 43, SEQ ID NO 44, SEQ ID NO 45, |D NO 46,
SEQ ID NO 47, SEQ ID NO 48, SEQ ID NO 49, SEQ ID

NO 50, SEQ ID NO 51, SEQ ID NO 52, SEQ ID NO 53 , SEQ
ID NO 54, SEQ ID NO'55, SEQ ID NO56, ID NO 57, SEQ ID
NO 58, SEQ ID NO 59, SEQ ID NO 60, SEQ ID NO 61, SEQ
ID NO 62, SEQ ID NO 63, SEQ ID NO 64, SEQ ID 10 NO 65,

N~ 1 RIS 7~ 7~ N~ 1 R 1IN 7~ = N~ 1 R 1IN 7~ N~ 1
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In sonme enbodi nents, Z includes one or nore C=0 groups

arranged to form an azitidinone, diketone, an acyl
wheiaabast am an active ester, a hal oket one, aPCT/IB2009/051820

cycl ohexyl di ketone group, 4an al dehyde a 20ma| ei m de,

n activated a vat e ne or,

In ano HSPSEts theapreﬁe]Ftéla:VlePtéoné)é%(?ers i(?rﬁé)e%tldle BTy dHlé a@ec&t&t&ce substantially
homolsgimis eth¢ fggent@ nucl eophilic or el ectrophilic

v LTy QUL BRI A0S 0% o

NO: 12y, dvhairde’, isernatunal epmnhienl hﬂx@tmlha Euyhnb lacil 8ot D-isomers thereof and

X is ?Ibaergttnigt%gagin%l({l%ld;l rglo P(?zigcgdj 5?(8%}81 %18 %%Pnocagl\(/ilaclglg ea¥r81i10 ac1d or D-

1some1@yl$ekﬁg nad Xizlde% E}hl&i[ih))bld: fmido acldbi [ﬂisﬁ@e@ blﬁaﬂgﬁfanﬁm)tdcﬂod’yl) -isomers
e et
thercob G0 Ko fo PSR & B 0 T s R LU SIS i Bragliy hpcharged

ammo\M:iHJbﬂD Ri@srs thasbf) ket 01 6, absne |oﬂi§ ex yﬂonﬁtlckzﬁhlﬁm &id, neutral aminioa

acid, hemr(gglb(%gzt aénlr?():)nz}cd %ﬁ)oﬁgtlfjlgrg Ithg%;gg P(d emay ILI’ itazﬁ}eglatlve embodiments X"
D-Leut I’ 0@ 0¥ i denscati st dtudon ot ebtaed odbtkathgtpladidiedidle, such as A

o S5 GRS e A 0 R LR v 1

L,Y, wt hevl, K aodam oﬁbeﬂim’eﬁmhtebf Kzogﬁa@l]ﬁ selbdle v ehie @roup consisting of A, Y,

R L AL N it Lo S e

Dap, rsabn@J £, ‘dllk@ﬁmb soiaah fhemﬂﬂmaﬁﬁylbeeelecsé(ﬁfqm malgeiuﬁbdemmg of
tam d t
KGR e My X 2 by oS FF oL HafR Sy egesitively
chargeglubtidol deidt @hei@ |)<138/1|s onseflys tFi dr vt ®d meaydle@at kK or B ublstmtnet thereof.
yl, toed | al bsti tut h
wherdstY i PP ot B BB BPRYR B B HOL o o hosistng

of E, IZ‘&U[bs\L U L&nM, WS Yaadd Beldbmtrﬁﬂehemmf et’Vif paSenRapy be selected from the

sroup SRR B e el Tl SRR T Geer e,
if presadt pih@-be 35@h@3€ﬂia@eﬂ eRidua wiand X8 sk Xﬁ/ﬁhﬁj&lﬁd ]E'i@{23 dpre@dht may be

OXl ge. SONe a prese | 23 .
slec 381 AR ey e ARG T8 Goneh b g LRE 8 BRRGRS thertdh X it
presenatnby Bo@iected fromtthesrogsipeddittg of We FZG gk, aupnd ®, @d¥abmak khereof.

WO 2009/ 136352PCT/ 1B2009/ 051820 13 |inked to a

macr onol ecul e scaffold that can provide increased
In certhialafpetts fspedific [tebﬁadep,eptnbdﬁﬁs afd phivenacawiedl bbrﬁpinahbfm faleinvention
may i%i}@ee %{:clsﬁamﬁﬁye% L ?es’qg?r}c% sul ata%@y %gm& ogquﬁ? G &F MgE Seﬁ)z g{e Sfollowmg
SEQ 10 Nay0&HSEQ.ID NO: 109MsEQeiiDINQ =00, SEQnid MOilil hsH#R-IN-NO9 13 SEQ ID

o q : it e i
Nor1 3V BNGRI P SUTNBANS. SRENGE, SRER ROt SyeEpho-nns
SEQ TAsyiect% SEQ InayO:b&), REQXDMEY 1Xde a group conprising three
conmponents; Xp- Xs-Xy, wherein Xp is a group
specifically 15adapted to be conbinable with the side
Peptidehditie iofentibrecah iba klzi;eﬂgp 4 esicgud ap@KtSatloﬂs ancﬂipl&(geiltagh@gis Gﬂeﬁﬁng and

therap?ll?lé? >1S u{%ldo Y gnd Cglrl]l ouné?:)(éfst{le 1n9 1015J ma% 8(? %1(rlec%1¥ gl%lq%rl%?egt IS de
apphc:lﬂm)lnd or any ﬁnd’nusmcmgugamddcvad)ﬂhtlﬁ ogwarondlently lolacker ﬁ(@’leaﬁmﬁy v&bmch

prov1d§ v\ﬁiqe ﬁ,] fjt%le/\%pegf OYTBL}ep %ugﬂ“ %1%0?%5 ?ﬁgl{t’“ggee%ﬁxamwte echa m(%,]echl 65 Wthh
may ptogidb énclrasod dhalfdifd ih@adeyproteibs, pslypepliddsy@dbbdiat artibadyHragtoms, in
aITlClﬁan a S'%ﬁmﬁhﬁm, Foup recogni tion of a hydrophobic
P d&% rou LP ofid 20i nt eracti on, particularly in
respect of the hydrophoblc pocket of the binding cleft
The 1nﬁnt10n P]ﬁ)gladgy ftor g cog‘mgor(])an(f) ?di%he %%uﬁ%l [Oﬁé%gé‘udg?liem g t 23\)
such t hat the NH group is directly bonded to the Y
group, providing the H of the NH group for hydrogen
bondi ng. Alternatively, the C=0 group of an am de may
be bonded to the Y group, with the H of the NH group
nay 2 atons adjacent to the Y group, but stll

o - oy s ~r—
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covalently bonded to [Connector] and interacting with
bi ol ogi cal systens. Exanpl es include therapeutic
wWa@nt3sr ugs, pro-drugs, targeting agents, tRXI/IBR009/051820
proteins, peptides, nucI ei & acid nol ecul es, and
one as s.of the inventi.aonp, Active
Wherewﬂ%gﬁrl’égﬂdﬁ[@ PG sy O BB ol g scauence:
xX-x2peptices.xixt- \scm‘é xasRBov S X "Act’ irVeE Mplfex tHxESXAng?-X* (SEQ ID

NOBE 1) AR M @ T ool ol Ry P Tova e el

C(0)(2Q084) TBEIFORETCHE2OAH  05THCA(CH6) Aine H; \ECHE Pept | de] may

O U RS T TR S
fatty a6ill gfoup f atanbihydak oW isgibedan Obf, Nah), NEGT: ), NHAHgH;,

N o e R e Rl T T

NHCH,OH DeH XNGIom, I@HOCH@HgLa czterb’x@lp@heoﬁngl polg apipid futey fiddgoup or a
rm nus

carbohéfga%ggg&rXItéﬁ, B'foggobéc %{n% 114% E(SPS ae@gagwgly %%e% residue, X’ is a

negatiVGHhakdet l@sfdlge e $d ajh,yﬁrdilih()’m&)zﬁmﬁ@ ha@¢ tosidud, KO i ot rBeuG fcOiprising a ring
1 Sl sl.ne

srueig A0 Bt o iR B T HEP RS i X i sleced

from thegbei@ndfihg ¥, Katdk Kiiss E esv dx'@ majl beanyHgrobhddd aﬁl@no acid

esidal SN, TR B 86l coted, 1T om e qroup. pongl Sting, of e
aminolatid@nDH@ier tHanf\/ KCGhmdyi lﬁ:labftgt oeshydheeny poditivelivdalgeduksig: or any

il R S FRE M R ot RS i g rom R aroup
conmsﬁ@@cg]:% :;\?qtél ]&Bt DfT, \Xll,l,lj ]EZ{acRﬁr D-Ndmerv Shereod], & Miyg)etail%eﬁt, iorS is selected
from (s el e B A i ALk G DRSTer BHeRr

nucl eophilic side chain or the N-term nus am no group

' maf VoS BTG e baP ann Daayeary dort hspe B BVEH peptice

may bt aperideniciatiag h sajeatce sitiv@ntiallp kbmgog@s tditiesdyadnag

vipgeleeted iy @Wygnﬁ\ggr?ﬁ“ﬁ{;"ggﬁééf g e R ety Beom

NO: 1mmhetehé° ﬁday B Mi o sy Iy@lsiptletac anido ﬂcﬁcﬂ bé2 @senamn frumsthe group

consh [IERUIB B0 Nerek N Fah i P bioecry PRI At (g

isomemnmytcfcX U maly e ahsgit, (trfmelya)ﬂhmpncgfrﬂu]mfdm‘phbﬂ’ieoﬂ\dr(treertmamuﬁ) aoid or D-

. carb 1 _grou ofthe -ter han th
isomer RSt B B Bosi drd oy B R NEN S af eI b REory g non-
polar efidiehve Di-igafer |he-mof Kﬁen@fabééin; 01Nﬂay btBeted/ft@m thé€lsflqup consisting of

6. V. B Sird BE R Rt ot hele 5 oy oy 1 3l rom the

group c@sisthgs dftCytAed DML B, B, MeW, SNK)j ang Kae sadddisombn tIeodve
aspects of 20the invention, is substituted with the
VEG- 1 i nki ng resi due. The [ Connector] may conprise the
[VEGF-@epride aincladcAMieqbpac eubltahtBilahoidlofodvRr Gpac enle-of raslkiwing:

[ Ea&,dE each independently
V-EPR %é%ﬂc?g?cal Y 'cérfggil\{lh%} r@%gh%)y $4) bl ock copol yner
V-E- PCN CH)- Iiﬂ[ VM- \Plv -§/-EttaF-Ggedn.-Y 6 G@{V (SIBD ID ND:350r a salt

t.her al. kyny
V-EP ﬁg I?Eé{nyl% %&Iﬁkﬁl@)ﬂ RaLm% E{oﬁ]a Fa)i (ﬁ%al kenyl ,
V-E-PNCHD&[PKYFM[W s W-VaaF /R L-Bil-E-aalSEQNRINO:3T) f oal ky nyl,

V-E-Pﬁxtﬂ l{/;j}f'b gﬁépé(}?[%@%ﬂé’%%%@[ ?lengl group,

V-E- PFN}K‘BID{NH?VVMtWi \aV-E€aBE-RFeR-E-€3SEQUR Ng»:3)ps, and

verpfiah? Ve"[@}@éﬁ%ﬁﬁ%‘ oL ey At

coval ently 30linked to [Branch] and to the [Active

Mol ecul e-2]. [ AM 1- Spacer] and [ AM 2- Spacer] nay each
i ndependently be a neutal, water sol uble nolecule able
to formcoval ent bonds with their respective Active
l\/bI ecuI e and [Branch] V\here t he Actlve l\/bI ecul e

o o A A ~ AN e~ -

)
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sel ected fromthe group consisting of: Cysteine,
Di am nopr opi oni ¢ acid, D am nobutanoic acid

WA N33t ne, Lysi ne, Honocystei ne, Bi smal ei m BET/IB2¢D/051820
Mal ei mi de-aci d, and derivit@ves and honol ogs t her eof

Ve P bR e GG Bt BRI AT 7To & ow

V-E-PQX-0H DD E-N1ag 8d WoF anEELY-$ i Ne-as eSE@ IaNOMdpnocy st ei ne

VEPﬁgﬁgﬁy#éﬁ&hﬁg@? Riye{glt :GLQYSeESQZ@EgQB@E%SQEf t he

V-E-PiNWeDHLiFD W -May - \CBAprd-BE-R- ey {OrnuiSaQ IpBv@ach] - L or

e R A7 ST B P & |

V-E-P@OThD MiHY -Miw &/ -of-EanF-an L bady - aseQ IBrnamah) i s

v-er R Rl et s bltecherserd §9Y v ™ 7
verdoorn v - FefErRi AR R Bl © L )

V-E-PAN-Q\D-I-H-VNL-W - WoBMHF-E-R-L-Y-G-1I-L [ @D Neo) des] 101 n

v D Sl L G 1 1

V-E-P[pAag2-1 PeptNv delv-mal-(he-EcRrvay €nGl(SEQ imkeds2t o [ Connect or ]

e O PR e gl g e

V-E-PANG 2D i KIMgV Ne 8- BUERF Bek - Ng Ns ke (SEeADI MOt he gr oup

VEPﬁg%gﬁg%ﬂ&/\EglngsceﬁEn%L%ngqggggqﬁﬁ\gé?\é)?z:r nm'e’nus

V-E-PresiDlie]-Sind-Whe WCE e F - RHLSY 1GeGHRISED. IDW@56) t he

v P R b LB Y Bugh he am no

V-E-PN-QUP-1.61- ViM eV N-eE1d-PEESR -0F Y KNSEQADay$) gr ouo of the

ST AL 4 R LA

V-E-P2009)-136 852 RGN $B2Q0B/F05 1 §POL&21-(as (IH@Mm Nos0)

e R 0 B B OIS oo

V-E-Presi-oie]-way -Wwe/ -K-E-C-F-E-RiL- M S Easpes 0 $2pf  t he

oA S BT B o ses

V-E-PX9-COD OV ML Y -W1B-(xE4£-IDL5 (SELBIDANG:64) 8 x19 QR0 Q@1

I e e

V-E-Paid-DX3-H-§ 9 Ve oi-BAE f- B R ey gr B (SEONE) §0idey of P, hP,

vErgs e FP N I Cop LR REEONERY 26 Sered from

V-E-PtNHE - IHT G140 - M o84 $it- E1yF-BER-Q L- K acf(SEQ IDKE0:6810Dab, and

v sBR 90 4% o5 10 e LEOR LB R g o 19 of

V-E-PEN-GHDAI{HE VM OUY -BORSI-BEHR.- OG-E-F (BEQ IDWND:70), HChA, HF,
v T gy Ay S b TSP R Sl RISED TR, ot he
V-E-PgN-GHP-1EDNMN SV VAR -BIC-BEaivl - WG-BEQXIONDOsRe | ect ed from

N I

V-E-PSNHOSDAT{HAY e - WU M- W -E HBF -AARE2 - Y i KB RQe® M0g4) 15 | n sone

vE TR il V- REE T T L S AR Y cone”

V-E-PaspeR14]-V8-W S/ -BeE€CF-ERLr 01@-PaSEQADN@ B6)Si st i ng of

R R P.. ] ts, X9 is L.

Ve P LA W T BT G bR R REREER . el ot ed
fromthe group consisting of K, Kac. In sone aspects,
X 13 is selected fromthe group consisting of L, HL,
Nva, |. X13 20may be L. In sone aspects, X 1l4is

selected fromthe group consisting of F, Y, W BPA,
CF, NF. X14 nay be Y.In some aspects, X 16is Q The
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conpound sel ected fromthe group consisting of:
conpounds 6001-6028, and 6031-6062. In sone aspects,

W b@adispound i s selected fromthe group consiBCT/IRRON051820

conmpounds 6001- 6026, 6029, B031- 6069. In sone

v RSy SOIPATE S Sl ST B8

V-E-PE08 1D 607 -MIWi-\s BIE-GAB{BERALSR -(ID eu)c@hapa8Bg IDNG®)ect ed

v DY IEVERUR PP, 20 10 B PEOTERLDS 0o

V-E-PQOMPOUHHIYV 8058-V-WAE SOFE-RE ABCT &)-Gt(DePro ITPDEN USE@ 1D NO:81)
v A A A P By B B EPAREE S e (PR R R0
V-E-PpuCapH ap M {015 8)-E-CLB EORB3]Lcu)de g A h)-Di NS EANID o @B 'S,

vee R o OB Ro B FRE AT SR R 3 ST o o

V-E-PRY-€pad1 at-V an, W axpi-ESSF-OR - (I U@y 2Bt A9, -(Bdhr)(SEQ ID NO:85)

R e

V-E-PARCABILFRN-M OBV -8By BiERE, R -and-(Ad)-di(DgrhrasengDtIN @ her

VB RT Y OB & ek Lol FOANIY GOt e RGN e

V-E-Pué €D 414H-¥ Vi WING Wi-BIT-IMEL I LED@p @ s LSEQ IENOR9ENt i on

vErgSt ik fo SRl T e Bl v s PR A

V-E-PAGCUD-aH-y MW B W-be -plEar &dv { Aiban-T(SEQIDAYO0Y) mut at i on.

v R AR R B R PHGOB e El R QO R e

V-E-PreSiDHe1- VeV enobBeB- (hy-EAucH @ TyraGHATPS B @M NC:9B) t he

v-er RIS (W ik B L DR i i RENPRESTY

V-E-PINHCPD S €1-Y -MW at-WnB-G- h-E - IDNADsIOcug $A ib P( SEQCIDeO Ohe

v BT PSS BUE (B5 5, o O QY RS B

V-E-Pre€H 01 SN S NG W - aF-F éxRAIISEQ IDWdbDsynt het i ¢

ve e TR Re Pk S e RudhGERaRRe bR hehes

V-E-Pappradhy-Nve-\aw-weC-ad-R-L-resi-dySEQID Ns9 eact i ve

vergr iy ars Ml SR vices b By e reareacae IMne doacta

V-E-Presi- i1 - VM ine/ -anvibedyR ¢ oviti-RIQU@G ES) IDeNOThus, coval ent

v P PPVl O T i il et b SRR AR e

V-E-Pus-€eD het-¥iM-Winans VihatE-RilAK age (GEQ IbaNdilbBet |y to an

e SRR SELER ol LR R L

V-E-Pafiai D-1-01-Vai-Vai-moVat F E-R esY dive-TofSEQrDand i1 00 dy

e LN R AR S S G R B i
V-E-PaN-SHD i u iYW I5GFD-UpE-EIR LA -Ael (S ORINOEN8S, t he ?rr{ Eg
verBLD LS e B B e (SR R ©
V-E-PN@QD-I—%SS\Z%E/—W@@GEEGSIL&Q—A-E_Bsmzaﬂhl_Ngbtlil0) ant i b_odi es
v E g M oG R e S RGO T2 St no a0
V-E-PSN-@eD-G iV ig-W - SIWHE-ari-Edot e 4 -K1iel (8) &l "ol1ade

[ , , se
v B v B R P s R R N TS one
V-E-Pe¥raabi e MtM OO Wi- B-€SF-aR-Bh081@GSeF §3HEQ Hodp:ddch as t he
I j ' 38C2, as
v AP Ly e L S R S 4 0ale ons of
such anti bodies (e.g., h38C2, SEQ ID NGs:1 and 2).
Mouse mAb 38C2 (andh38C2) has a reactive |ysine near
to but outside HCDR3, and is the prototype of a new
class of catalytic antibodies that were generated by
reactive inmmunization and nechanistically mmc

o P — ~
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WO 2009/ 136352PCT/ 1B2009/ 051820 26 cancer, col on

cancer, rectal cancer, prostate cancer, cancer of the
w@e@b/186§1 on, stomach cancer, breast cancer, CBCEB20@$051820

t he ki dney or ureter, renals cel | carci noma, carci noma

e UL PR PR L, 12

V-E-PINuCpD-ORY - pV Eal -x0-B EtRINDY -3, K EGall (SEImAN 0afl 7t he,

e rSERPRTENON DUERREET DY SeORlGUS: AIGE RS, | ver

V-E- PcN C-ypho - VO/E- W -E-QRbERLI0B-I0E-O(BEQID Norieoof t he

Ve g e T b o RSN BN R The

V-E-PRY-€SBIMH -V antB-whE ICne ELrde-YcankegsEQeb ek e ) f r om | ung

VEP@?%@?é%ﬁtﬁﬁ‘@%@%&ﬁ@%@%i@%@%@@i@ ancer,

V-E-Paaackd-HpY -1t- e vaw &t -C rrReigHRaln,Y -@Yib)aL-Tosb) manoemopf one or

verdSeiiht o T hIRRT b Tap ba chedd N TRe

V-E-PtN-€abieny-Nnd/(Kic){w evemt i-arL-vf(Doph-Mabniie) BESE@see: 136)

e3P SIS O RLEE G o SR hp g ver o

V-E-PN-E8bR{HHG VIR S Vaw - e deivB )R -L G OF (DHCkaI)- TSI &S N0 B3)

VR VY AT P ER V) oL A TR0 Mibeos s, -

V-E- PEN‘rUII-IaH msnewarsw% arii-Eat-Lon(D-aéntbaleu sEEQUD NO:195)

e ri SR OO iy SRR AR A0 Pl

V-E-PeXi€AD-1 41 - MtWie/r W-Bid-R R Aeg€n@-hti) ke dSB@aB(NO 197) sone

R AN Al A A

V-E- PFI‘éQpIBEIH VK Wa-YPE(GT- (met&hyh/ghfmnﬂteb—RVTB(SEm[qu:I%)

VEPQ\Z %53{9&%\%&%%&%@ gilﬂl eL ésﬁglgelpﬁﬁ(?%@;g but once

V-E- Pmne: DR VLK W -6 Me BrGs FFRR(Newiethyli diginiay)  beSEQei® Xakbe) f or

Ve r EF b S Bk e R e BRI e

V-E-PRoCeD{liraV - IdW e tt-E &f-F-&cR-( Aib) Si(HEQ b Nex2(8) out si de t he

v R P e B R oy LT RN Sences. rn

V-E-PSOMED ASPE K W-HfV-EHe (N apihehiid) @rR-ConsBQAONGOM i s used

e APSITHTR P R dsegsgaop sore,

V-E-Pth€-D11- RV i -\o E-(GPERRILAY K -0iEs e@EEsID 1\2(5201‘)e compounds

VB PR R e Y Hdurats i Ry B EP RO SNl actur i ng of

V-E-Pthe- ID{M‘DU&E}WSEON -FeOFPORI-1 i(BPQ IDN@IO%I ng the

v PSRRI O LREE ACE 20 IR SCGUD Ul LLOE 4000210

V-E- P&‘S—plelbﬂ ,H VFM WHKE%E{C -FaRvRIYE-GaD- ILeD)‘:E L(SEQ IDeNdtls of

v Bty R S e R Danty BB The

V-E-PreChinds] VrK: Mud’eWeE}@aﬂ ER- LW {Albklﬁg(saq NEGBRept | de] of
t t {

V'E'Pé$'t h e’?)fgpf ec 1%%?"? ough™ % ﬂ%& %%ﬁg?g tielgfst ics of

V-E-P@OCPUHIE S - MW KR8 - E1G/BiEL R -OD- Lk:in)al( (REQ DN f i ed

R VAR SIS SIS G RN S el
V-E-PPiaF DG KHOS-VeWw  E-85p AaK ma ¢ oaiorianm)-y's(D- Amr(mmglenqsamy) NO:217)

verRv gy S B o Fid IKERIP B b sge masgri

as well as pl anned degr adati on) rigidity,
flexibility, nodul ati on of antibody binding, and the
i ke. Also, the biological potency of a particular
conmpound of the invention WO

2009/ 136352PCT/ 1B2009/ 051820 27 may be i ncreased by
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30 Brief Description of the Draw ngs FI GURES | A and
FIGURE 1B illustrate the solid phase synthesis of
W@ 200988636 agent -1 i nker conj ugates of the presRCI/1B2009/051820
invention. 35FIGURE 2A ill ustrates the am no acid
sequence alignment of the variable domains of nB 8c2,
h3 8c2, and human gerniines. Framework regions (FR)
In son@rehbedimphte M VEAGF Beptidd] of thit mivadioh égkeasd &) gddup consisting of

w0 EUORLAIRAE ST 0 L e T

2009/ 136352PCT/ 1B2009/ 051820 30 h3 8c2 and the human

X meT OB bR g B e S6 BEb G b RonE Aotk pmgtosous 0

the sequidfike?, respectivel y) of one enbodi nent of a humani zed

Vo R BTN eM 2GR VE O pd T ey iect ANC Folhe

NO: 1385 etiat X't eleeddoanhe Hondcnyisting osWT E ameKm; xEssE bt €, X" may be

any hyglfeoag(gbé%%?lﬁ? gcld$ I‘eglglél N {oﬁgp ﬁ’]e%%f %fo, ﬁeBtg é}*}}gélyge%l’n{f] geutral,
hydrofRoRic 0%r3matﬂfﬁﬁ11ﬂ4aohd10r3] fsbhﬁéﬂih@ﬁofﬂ(@nfaﬁ BdS ﬂﬂ&ﬂt or may be any positively

chargeé resgfule hll;:{‘fengftﬁ mlﬁgpﬁoqglé%gd%f: fr Igrlso orglgﬁetreo(fﬁgz g]&? al;gelilt 6rl{}1ay be
selecteﬁ fro@t thagmupt:dmelﬁuﬂgeife} vat 0P, SThewe FsEiliak) dr DeibBerirgreof, X2 may

u roup such. as.an, al kyl ,_ al Y,

be abs§f iy e 5 B OB iRt b JoGesind T S Nosddgae and -
isomednhef@dl kenyl , am noal kynyl , sul f oal kyl ,

10sulfoalkenyl, or sul foal kynyl group, phosphoal kyl

phosphoal kenyl , phosphoal kynyl group. R 2 and R 3
X" mzfydifblEj [VEGEYeitide] sy exerplidefindhdiiign ssqueet subsemtiBlyativthoGgous to
th while X could be a heteroatom For exanple, structure

©SCR%Sul d forman irreversible coval ent bond with a

V-E*panti-vé I enpphiv! ek 't Xxi‘sC'NFam] -R F- XX aidx R (38Q ID

o 3083 BUEULS SR P R Pyl S err

x> mztylhélabmh bt mﬁ.y l@ramy psutial) hedroghubic Pt mgmsmd @nifd ackhor D-isomer thereof,
" m BB oniafy b o bR g e e RSP RS Re or o
isoforih Gisydof, >El ERBsént, 3 g by eaiecmdsfroei thcgrbqpé‘dnlslaﬁlgtolﬂ at var g, P, s, T,
W, F, g#(z%:g(?rl ﬂsf‘il%é‘is (rﬂlge%cﬁ Xﬁmgﬁlgel Jblge If ??:g l\é\été‘ﬁ] 1?‘0én g‘l'% gg)tﬁb\égnsisting of G,
A, 1, Lagt Efodywasdy tdnd Eatrend B-aomersalsrdof.nker reacti ve groups.
Key: (A) acyl beta-lactam (B) sinple diketone; (C)
succinimde active ester; (D) maleimde; (E)
[VEGROhaildeast iactudter saftchcd subdtantially Fomohgbwie bone@;mdré&) f the following:

sea FXaS) SRR ThRSEp P Yoo, sERABRER o PEC RA 28 Spe o

NO: 1112hS!E(]) i kiex: 116y SEQIYNOL: Mg, SR NOX 1550 B NO: 1d6/8H@IENO:117, ID

von SSRGS et op ol g pucl eopnt e ()

A—G in FIGURE 3. Anti body Nu- refers to a coval ent
12 25b
x mf DR e PG S0P ROk DByt bt

the sequesddows t he addition of a nucl eophilic side cha| nin

tib 9] NG t,013 O LLIY b Q2R GURE B
ViE’ %n{\]ag 15) ?dlﬁl i M{?}gﬂrgxgt tg@la co a:%en gor?l%l o%%ar%nSSEQID
NO:134¢ ivtlers D(d“es Elavnx Beay iba gnyehydtop hebipdmih@adidiresidweg mbid +iongr thereof,

X2 S|teof an_ant i body. E 7 shows a synthesis of:
B 5%, B s D008 boutelp pho o) SuTadtd i diprgbereor
X' m&: belkeny bannyy Isyany bMQIMm{gMd@ephnﬂﬂipVEﬁﬁmﬁpahem}ldue or D-
1sof0rm§he{<% s Dabé%&;bggnﬁa%%%é%{gﬁﬁ%' %%)R([:Eo?gistl lgE)I(g%P.glhlg,r%l?, S, T,
C010205 col on adenocarci noma xenografts after
treatnment with Vehicle or Conpound 6053 (IP, |x/wk).
Data are depicted as the mean and SE of n=20/group for
days 0-35 (n=10 for all groups beyond day 35),
verti cal arrow | nd| cat es fi rst d03| ng day *P<0 05,

A AL L N /N M~ A o o o o, - ARIZ7 /A
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10( Conpound 6053, 10 and 30 ng/ kg weekly doses).
FI GURE 26: Tunor vol une of Colo205 col on
W@e®nod@sri noma xenografts after once weekly tPEEIBROON051820
wi th Vehicl e, Conpound 20189 Conpound 4043, Conpound
; 0r the conbi nation. of Co

., B o RONS Dot ey B QR il S 2B CRBRfie of O
A, 1, TaQdE SETOW, $5V=94 gho ), D-wetkiselekeofir r ow i ndi cates first

dosi ng day. FIGURE 27: Tunor volume of Co0lo0205 col on

adenocar ci noma xenografts after once weekly treatnent
[VEGIMPEidYiehidyCihdyudcGaapeudetbubddhdalConptighas 1@ 0d8er nicedipfabifdllowing:

o 50 3 R TR AL IR AT AL, S5 o

SEQ IDNMA grsequD N@#L i S Iri?0a4s 08EQ ImiNOat4eSEQ b Si0:4b0 8D N@:46, SEQ

B A LR e P DI

ID NCREBLEEQ 1B 1GURE, SER) IDTNOWS, YD UnBoofs, CrHoXISSEQIDNO:58, SEQ ID

L R e e T

NO:6%08EQ,IDNO:66)SEQADINM:at,i SBQ If NGBEBHIDIDNG: AOLR) amo2M1 8 NO:71,

seQ 1hes7 4 SEp ol 71 S o sk I oS ih el wihiyea sy o7

SEQ DR« 78 5 EQEDINIG: 7YeSBEIDEN O 130 0sBQ BﬁN@&Jn@mrﬂdNozmm Naxg$, SEQ

o~ e SETRL S2oTbap RS S04 a0 i B B o

NO:9(2 SEQ b IND': 5 SEQNDaN@O D GEQPIDYN 198K EWID NOrgp$i@ IYEGDS, SEQ ID

nose BaNGER, SER R Qe RO U T oA a3 s Faapbrea

oL VEGF Lndurd rotinal | oakage 7 days post VT

SEQIP%Q%%@@RM ?s post VEGF dosg 35Defiyni |toi ons The
foll ow ng abbrevi ations, terns and phr ases are used

In relaggrrbg%ié@e V}%P%%glboglzle%m_ﬁly\/gggr}segﬁ%ﬁj Eieascrlb%g]herem 1n some aspectss of the
invent{(02 R '4M)y-bé-HPITIBX ook bepedts ef thefedsion, R tlsem Hbat yldGbyR mey be

02009/ 136 PCT/ 1B2009/ 05182 t rosi ne or o
absent 51 SERe (AR o0 B Gobies KU 3P B pLYRE! P x
be L. X2 NaDBHD-LeDek?) drag pe Bl Kfienagibe IDHBfrr xf anag bt eelected from the group

. Hydr | i ne HR.refers to: b 2
consis I AP freR g s ey PR FerBREeRb Y BpitRricd from th
group aéramiurgeofmr VHE, D-6€ DsP1o0X ™ may blDalzanl ¥1* naly &6 DAro 0X* a@be L. X
ers to: Honol eucine or HL refers to 20Epsi | on
may b%glv

pot 1ysine or Kac (al so AcK) refers to: 4- benzoyl
phenyl al ani ne or BPA refers to:

200 635 /1B 820
inson SPRRRERS Py RETOP ﬁ?@ﬁ%rpewdgﬁ“ﬁi‘f%rf?ﬁﬂ%ﬁ%r%nﬁ fobtiments
R'-[VEGH-BeTae] ua?rrm{e(p)tmgr VCH}BHN Celd-@iHs VO W- VOB 0B IRIL Ji-{ - Ala)-(D-
tro henyI al ani ne or NO2F
Lew)- @% %@Q@aﬁ@ K:—| 1(S.)thf L n%fﬁs 8pr opi onic acid or Dap
refers to: H2NC02H 4- Car boxy phenyl al ani ne or (CO2H) F
or CF OH 15Am do 2-PEG refers to: H o0 Ni coti nyl

Lmk"l‘.%/Sl ne (NicK) refers to: 0 H2ZNj-L .OH -\NH N .r. O
The prMON&0O Wl BDEBSG 24(d0¢ ﬂlﬁﬂﬂ@%ﬂﬁﬂlﬂﬂ@remdue and Ang2-linking residue

respectively) provides the compounds of the invention with great flexibility for linkages to scaffolds,
macromolecules and other moieties. In particular, the compounds of the invention may be reliably,
securely and efficiently covalently linked to scaffolds, such as antibodies, antibody fragments, PEG
molecules, albumin and so on. Surprisingly, it has been found that locating the linking residue at

certain key positions in the respective peptide leads to increased stability and/or binding of the
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37 Difluorobenzoyl or DFB refers to: D chlorobenzoyl or

DCB refers to: Cr "0" PEG or OP refers to:Pyridinyl
w@20bosepbat e or PyC refers to: ,------ J, J1. 118CT/IBY009/051820
PEG or 4P (shown attached ttd a |ysine residue) refers

.to. .. .Sarcqsine. or Sar, refers to: hbrl e N
Peptldf’-@& ngl{‘%’€“18“ ca e el P & 9 PIRIS 8619?& "}“bw o é‘c’}i%%)
characteeif s PefinOt fPedild, Rtiablk -dirgétdanlnad éffioent cha@hiexleotalent linkages at that

locatloﬁle{nﬁi;lin gslé)l&g?e ())( (tl}ﬁ:d%% %lﬁslg:ﬂgﬁg’i‘% I 51 fsecle\sl’alen?léf Iliﬂl;re¥1rt()o ﬁlle r(ggmbining
site of20 8RbdBOBE2 NI IBAGOQ D hBEAKSB Thilikage thaytiedaévethible.
otherwise by a "D' prefix, e.g., DDAla or N-Me-D-11e,
or witten in | ower case format, e.g., a, i, 1, (D
The cdi@fo&hd@%ﬂ@ﬁnvéhtﬂm nhdy@e cd;.\alb)ltly Inlil&d & aE]ﬁrﬂzeﬁrhaBﬂySIt (oy LOfas taee

i.ds and
deseriGe B ER R AR re e B TR R PR B PR, iR B
disclogp QEUQHIMNSGVCUHRI cSntEthoﬂiV}ﬁai 4d¢ @mborpsrated her€id b teféteat.ilo Particular,

et S DIPLSRAReG rRE P et Bl o SRV stk

structuird) spelidsdioNlideis|ans edastindtivanifsifittent dlemétd @XYIYNAE Zofrodpl @s

) tides de at.i on ant to indi.cate
specit PR €5t GG Toen PRRant Bkl s P B B Sanched
and opﬂleh‘mw&ﬂcaidkjsr (ﬁlefoﬁhiofmﬁrbb&&hc dﬂ&fbﬁdcbﬁﬁb dréupR. Lifker (Gabih, ma@tbe viewed
5:385-415 966
in termslgé ithﬁﬁlg%ﬁerd)é 91;16211? ?)tglblf V&atél c.yclgzﬁ?fgetlﬁ: ch A5 aromatic d) the It e to be
countddﬂbty eﬂ@igalmabésyrohm afc@fh@the tn(ﬁg alnpomy e@bodiherdd)yihe (I)mm ihek a linear
used her ej he erns.a

st ST S RaT i W eoaHEe s T omhng e Sp Bl ts0-so
atoms if stﬂhothd’rtehlbbdimaﬂlts S e aﬁ(ahs, ambih 6]l etherambodimestp d)@[ldl(]@gttoms Other

nat ral.l rr o.acid, These terns als
inker PSS ok R S e e R DB R b e Poaio it R ine
compaiad) stih ds 8 Iolhlbiﬁtyulmphlﬁblfyohmd[ﬁﬂﬁzltjf dRdropi®bichg, shibititi (re or less

intai ned. Peptid may . be.

sable o 0 & Dol G SR e e BRI el e SHyn br Sibody
bindingahe @it eeittin@ofdedaaio dsnivdlle ok hpdsbrae, papitht tdes. e. g.

backbone t o backbone, side-chain to backbone and

side-chain to side-chain cyclization. Cyclic peptides
In soncakpeb® opthe pat@idn ale Mﬂomdﬁco‘l@hhes kiniakeri(n) driie’) asvalentBeknked to the

. e. ., . S, 013, 625.

side offihaecinBing FR R e BikeSoRTR Ry 18 i SRbp g x-v-2

[Connaﬁcﬁrpm-‘éd ;CEAY-@Rtor ax-Yahey vellzyeiit: Hjéonille@h@is plesblﬁ fhiereahe linker is

cid residue.i the ft. an
branctfl 08 A% Brehih feS ety Rlt1dlS e EkinrFadeh fnd g of s dionat
ActiveAdoldagd, Xiérehioipgitdlly compatibleNotuertinguhsih incbfdargsiny G)totnh;elected from

v S FURTE L LS R EL AGTLT A b R S

polymer; eariboosylently ladkidtottey lli’[’lldngsresmfue &he@nherlmkads hlneiafJY&s an optionally

presen?reg%ginqlo%l grogB 5@16?9531&\%@1& a5t aiﬁiég 5 é r m n(?}ned v Elve gro% RHRs capable
of forr2ipg h pdm}eamomd Wﬁthfaﬁ agin adfl sidh ehalhh- 1hercmnh1aingam ¢fan astibddy, and Z” is

an atta@l?m%nq mlg) efy (i,omp{l%mgaa C(alra}]%ﬁt\él‘qace adl abmln ac1cg n%e C%ralél na 8(ﬁmlhnhlre1g site of an

antibody.pha- am no nitrogen. In general, the term
"hydr ophobi ¢ ami no aci ds" or "non-polar am no aci ds”
means am no acid residues that do not contain an
When pesinz &0imgy lowp (I8 )opadnainybitobtediteaturgH.  Exanpl es of
hydgophobi ¢ am no 3pa0|d resi dues include, but are not
| bffi t\ed to, Ay, oA Walycine, Cyclohexylglycine
( g) Dpg, Hydr mpllne HoLeu, allolle, Ala, Abu
( eﬁbbutyrbﬂ a0|§%—dHonDcycloleu0|ne, Acpc (1-
Am nocycl opropane-1 -carboxylic acid), Ab, Aic, Val,
Leu, Nle, Ile, Met, Phe, Cys, Pro, dn, Asn, Cha
(bet a- cycl ohexyl al ani ne), Cycl opentyl al ani ne,
bet a- Cycl opropyl al ani ne, 3, 3-Di phenyl al ani ne,
bet a- 2- Furyl al ani ne, Honocycl ohexyl al ani ne (HoCha)
3-(1- hbphthylalanlne 2-Fury|alanine,

~N e~ I T L ——y =
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25 carbon atons or are |ower alkyl groups having from

1 to about 6 carbon atonms. Ot her unsubstituted al kyl
w@e@apss3sncl ude straight and branched chai n al kRgT/1B2009/051820

gr oups having from1l to 3 darbon atons and incl ude

hr ase
wheretigy iy -1 £ 1 ROFPECA P o1 g ATy Rearr sl
Y is at@iokBedas Xrnd & ﬂiﬁmdﬁleﬂtﬁf aBargavb eing §()Slti1)lhs 3@&&(@@9&&({1&) add ® more

a. bond dr oge no ca bo
than 1oyg BHESSCare b o b RN P brORup S L Pl inghe rine
structui@irt d&h catieh idsonte,asfects, Bimay 861phehyl. ARhdgly gﬁrwlaﬁngm) b&ibound by

r oups, such h X rou | kox r ou
any G0 OSBRI et Bl Bl s PR BB Bifpons
combifisig ikt s0lthag the pgoupahk yehctanith aatactivesdmhihd £hed Gaodhpia,
sul fone groups, sulfonyl groups, and sul f oxi de groups;
a nitrogen atomin groups such as am nes, am des,

The liddekinhyabd deeignedduet thytlitadshmiams a reattivle @raup e@able of covalently or non-

o L BT 3 b G RS

The rehd¢tivalgiopp Bi dhyden G OLEPSith Chicadtiy keanayé ﬁla]pyiftlc@lﬁmd)ﬁﬁ)mmg site. For

| kyl di.aryl si |yl .oups, , and triarylsil grou
exanly K Ehei BB B R0 bR e PPt ey SRR e, bes
lactamahd€iy t esigr GulpBet@leSlactbntC hrthgléridg! @ulpisnidd) alphu-ledoadcfiemide, chelolexyl

.. bonds. 9/ 136352PCT/ 1B2009/ 05182
dlket"ﬁ%%"&‘#‘f ;)13%1%%,] %B‘ée%’(‘%l et OHc S Fpr 8%%588%8/ Phosgegter goxide,
aziridifie, Iﬂeds@bnaé ankied ohpoRcoX Yigetnd (Ret@l&b@ﬁmbls) tzafabpml&ketoaad
ster ni troge n_groups su [
ey oL 0 TR0 BF Bl SRR e B R AR T RE R B s jrvension
with adjiih kit }D.Sor iLhahdudecticd rZI(ting ohbeitached ltkyhk ngeronpkcile) ishe edactive group.
one or nore bonds to a carbon or hydrogen atomis/are
repl aced by one or nore bonds to fluorine atons. One
In sonexaitplitent, Zan8sdd shd druh@elCad lgydupgireuped ts fdrimen azitidinone, diketone,

e B LHROTEL TN 1 BB oL Rl L LU Al

maleirhid€ lan d&ivitad slkenenarwlatl@inedmﬂi@me or, hig‘eﬁerhiomﬁhsleﬁﬂe eongpaiking A leaving

group 5"{58# Elﬁ g%m%cﬁzg{)hq ('gseg r %‘%{hﬂ L??SQEX%?% o) ?rgﬁ)(ﬁl%g 81%%( ﬁ%ﬁge g lactone,

an anhlyylﬁﬂ’eoaﬁydlphaaiak)@oe}amla{ ylh mmye g hodifyideoor dnepetidec yExkyplayplinker

h Kk I d | kyl .
electr(%hglf [r)eﬁgtvvg g]él(ﬁlp%l atﬁcrém g%nai%} lygl?ﬂnﬁgsa 1'&? VE m?céeraﬁpﬁﬁ {1[()) Pep gs., a lysine or
cysteu&l‘s}deahmm)en a(:ahlhylhag figer of laptebwn ancludé wyylbewﬂaaan, simple diketone,

Ian1 al k am .

succin A R e B B B ab R el Sl Pl diketone
aldehy@é caupdme'l' beanflreaimend, emannbel pHosithed, [glokphbene epd’xﬁfeﬁztzﬂl(m& a

a ent nsub as, def
thloepquﬂ a H%flﬁg lore}ffz]rg ctg% 1‘i<i:t81hea(a lf(%['ﬁl cfgr peg%% )e %agtaglr %u?fggg% anc? the like,
maske@ ﬂ&@@rﬁ@s edch lzmﬁmlbﬁt ltdta]H, ecttadd, knd aapether Hh@/n ﬁhttﬂ@hlhc group. In

% bst ted al k ene1 refers to.a f 1
certaing eu“% §? ge BPRYF ggOP% slvde HEPT R Qo%? %“ps é‘* %“&Fﬁl fodpayen acy
beta-laotam,) Elﬁ’ipht&hl{etdmb adcdigmei aaideyktenmalgrnndqo falbavemideovithlinker,

haloke?onfe Iyglo?ex?f’ (it;lgelt(?ng or a&k&iﬁyc% rpZS 1sl?sfg%§tt1{1§y %gggc 1%1%@%{11{%%' )
substitoyed byai]mluyl ,suhsymted [aemtsylbsntmﬁﬁmb@diﬁﬁ yubstioyel leteepysiyl, orasnbstituted

such rings sub ted wWi.t h Strg

hetero&% &/133]%/ \yhﬁc 1N lea i Ln ual_)Is Tn% L#pélkl %ne &n(fl?t (B)gta lactam, an
active Tha, épfn‘llﬂmélal@kﬁ@nel, ﬂcdldtdigdb p)oiayemyldé Iadacajnk),aln agliyalifhs as slpha-
haloathafcr:nc{_%1 abn[afmée ifxg(]r%zu?e or a) ep% (ﬂ:}a Pnkséme ggpre%gflrt?ey i %I‘O%%g I;{resent is
covalemlj’]@lﬂ(eé the cdnitigol smletoﬁ arsdntibddyhin cgived adpeas) civetigrolyais novalently

al kyl groups as defined above. Thus, the phrase woul d

i ncl ude et hyl cyl cohexyl groups anong ot hers. The

phrase does not include cyclic alkyl groups containing

het eroat ons. Unsubstituted cycl oal kyl groups nay be

bonded to one or nore carbon 25aton(s), oxygen

atom(s), nitrogen aton(s), and/or sulfur atonm(s) in

t he parent conpound In sone enbodlnents unsubstltuted

Y. N o oy
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as defined above. For exanple, acetylene is an
unsubstituted al kynyl group. If a hydrogen atom of the

Wae@vgas@he group is replaced by a bond to a pheeliB2009/051820
group, such as if a carbon1df the acetyl ene were

. bonded to a carhqn of benzene, th he conmpound is an
inked 8 GESPTE G A AP R DB S eroprradal e San s ofné
inventioncl udes, but is not limted to, groups such as
- CC- phenyl and - CH2- CC-phenyl . 15The phrase
"substituted aral kynyl" has the sane nmeaning with
In sonfc@szestZ if presdns 3shd dimutted: ar al kynyl groups t hat
substituted aryl groups have w th respect to
unsubstituted aryl groupss. Ho
ral kynyjy group also inclu

d par he group is
gpl aced by a bong, to a non-carbon o non- hydr ogen
atom_ Exanpl es of substituted aral kynyl groups
Wheremmspéd@magg% 1 &% qriespy b il phntodhgr asgects., W@Bg) (C6H5) and
-CC(2- 20net hyl phenyl). The phrase "unsubstituted
~heteroal kyl" refers to unsubstituted al kyl groups as
Z"if pigeant mahap8wstriqiurghi ch the carbon chain is interrupted
by one or ng;amhﬁieroatons chogen from No O, and S.
titutNéd heteroal kylgs-c aining N nhy have NH or
it ed al kyl) i ﬂ?mTngadt\aEefﬂ““
e | e;~225unsubstituted hetefoalkyl s 1 nclude al koxy,
al kokyal kyl , al koxy&i koxy, "t hibet her, al kyl ami noal kyl ,
am noal kyl oxy, and other such groups. Typically,

unsubstitut.ed heteroal kyl oups, contain 1-5. | .
Where}‘i‘é]tzggd’ﬁ? éﬁE‘?"%éiﬂ\g 1?3%1?‘?@8%@8’% {0 apids ch B QBN sith oy pgtibody.
q may ®8100d? rphdySeUnmiisd: bipdéte d ngtoenoal kyl s i ncl ude, for

exanpl e, al koxyal koxyal koxy groups such as

et hyl oxyet hyl oxyet hyl oxy. The phrase "substituted

X maylmtaeéga@l olsmbﬁséllr@ﬁrete b@n@ﬁh@i}&s;n@am-ng, wwiethdirn Kp Ssgl@bupts@ecéﬁcally
nsubstit ut ed.het erpa ogr.oups . substi t ut.e

adaptea |“f<‘§/=l COGPHBE@ W 3‘? Sx]zﬂ%t"halg 8%‘5%@?1(“%% e%ﬁgeﬂ%%isiaﬁmcard e%lf”k?/‘i the X

group,GnONPSs a Jibe) RBFtEGH bindns thast grbuy. dsoirtagicom) Xyis efl€ted from an

amide %grfldg Ié]? Pﬁ%ar?e&{%é g)lr ggﬁaﬁlﬂ]g%gﬁé{dg&? %%g@? %'_;1 ) fjslcl) g%tb pgor\llodlé% hydrogen
moleculChif adSht (GHBiGHRo atame) tb eely @MW iak YoumisSkibs foibe Bb@d be theory, it is

. het eroal kyl enes.. The. phrase "substjtute )
beleivEb B Ry reAE RSl ey BB repoat el AT S Bspienpeks) hroueh H-bond
interaclioh @hgicolall K il respedd dpthasydigfhobie goakbiadf ehe binddg cleft of a catalytic

) 009/ 136352PCT/.1B2009/ 051820. 45 Th hr ase )
antibod( ISR LT (€4 TIEORE B TIAe pespaioe PO byl ricgieisd such tht
the NHIEloeN B diealhondd t@idt yneeipapoviding thewhorhe NAr&prfidiydrogen

.chain is jnterrupted one or re_heterqatons chaos
bondifa B lfirgiial s 8 G o b P P e e SR &, vt a5 H of he
NH gro@piagi2nidng alijasay tolmre ghddp aut Mlunsitibitfot Mbediiad. kidomehspects, Xs

) al ken i he carbon chain. The phrase "substi.tuted
i selofid TR lpd B e RV R 5L e e R s TSR S0 as o
providd um swdadl ledgth @dhd e ieeupadfbeyetn 2H O upms. DahaybgRsitdtédkoaitht the

overalplglttlél{l ggtk{%: gr(glgy %ﬁwe@%ﬁ Zm%é aggrrgse 3@ %gasj BES geil%cﬁgg %l}ai[ tthleJ to\gegall length

of X ghudip 6y DR his@R YN s/ belselb@Edsottiut ehe@ivatall RAgth UNX whsib it Vit@ds. Xs may

v sl GG B A0t RS A0 ey T g v

specifid diredtiofd] keajhelitking Bhiete dOp lifcdmging sdsllaé. ifovéx@thple, where the linking

.. het er oal kenyl " refers tq a djval ent substituted

residug Cmiy G AR PP P 1B CP it i Sl BRp e iR i Verse. For

exampla, if3hilgikino uésalle ket etaadokiipriyds an kdfne Efoup Guehs WY $t, ivt vitlégine, Dap,
al kynyl groups as defined above in which the carbon
chain is interrupted by one or nore heteroatons chosen
fromN, 0, and S. 15Unsubstituted heteroal kynyls
contai ning N may have NH or N(unsubstituted al kyl,
al kene, or alkyne) in the carbon chain. The phrase
"substituted heteroal kynyl" has the sane neaning with

o, " - - ] o, e o,
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5such as, but not |imted to, a nitrogen atomin the

pi peridine ring of a piperidinylalkynyl group. The
W@boasss3sunsubstit ut ed al koxy" refers to a hydp@rRIB2009/051820

group (-OH) in which the bdhd to the hydrogen atonris

| ac d to,a,carbon atom n herw
or Dt R EF LT RS B e e BN Pk PG RS s D or
Xp maggleompese’ asmﬁsdphtlidtgﬁdlpﬁdugloa@yan afidfeafr@ipt BitlRr bijthks© Xtydtegls @erits a
to en,at om.i s
covalehifl 05 e D Be N et BRI O E DA Tl hgng gormation
strategﬁsﬁ%d:rt‘ diceidkiag lgllybhp gr@ llmmangsdﬁ‘fO pegha lﬂﬁM%(rjouﬁ contalmng residues, Xp
arnaceutl] ca acce udes
may cyfRe ERRRbe R S REER SR Rt o g i ovalently
link the X@a&fdup t@thi ainklog rebrasd o $0e agecks Q(parﬁh}rwsoaibhﬂrlsesahﬁ)sgrﬁlﬁp,

alowigg e e Gig ot THBEASS iR G Rrares B ih hetctps

such as cal ci um and magnesi um or 15al unm num and
a nrc bases i nclude, for exanple,
Thehpﬁ%ﬁgfﬂ?ﬁgﬁ#ﬁgw Pﬂé ami ne, pyridine, picoline,
X mayeichanol anmi ne, di et hanol an B&j inaade ispecdd, Kanalagbe:ne
Salts of inorganic acids include for exanple,
hydrochloric acid, hydroboric acid, nitric acid,

Ifurlc ci d,, and phosphori c{ agi
e~ For exanple,»,,L r
trrflu r acggrc acid, fumaric aciQd,

OX
tartaric acid, mal ei ¢ acid, citric acid, Succinic
wheremei agd wraad $e¢ec@d iseth t]n@tﬂq@n@r@gneflmgiﬂcofé@is@ 122@ms, or 3-9 atoms, or 4-7
stoms QERAERROU QC o ACk G ARy LBl UEABE YL O Es A0kML be 1 0r2. W
ts of basic’ am no acr I nc
may bait gi hivhand W ymy nechdnd. B rrnmhh:r hydroggne st@st@ufadmmsmtltd@d Crioalkyl,
I a
substlﬂu{%ﬁ oygﬁgl}stslfﬁ{edg 2 %lo?%(yﬁg%% 1 Gr étgutgd](?r uggd(l}gtlfﬁrgggﬁ @PC calkyl.
R°mayt tedd. Tmsaend aspastyuV bW arerbath ﬂ,ranégch Wt her. The
25concentrations of the isoneric forms will depend on
the environnent the conpound is found in and may be
Certaiy| prhpasliragnts id egrerdigegf theamventicarhagxthapiusturavhet her t he
compound i's aosolrd 5t S | p an @rgani ¢ or aqueous
solyt exanp aqy g sol ution, ketones
Peptid&elr e t i heir enol forms.
Thus, o e Wanb their eheys are refgerred to as
tautoners of each other. As readrly under st ood by one
skij | ed |n£tﬂ;§ art, ariety of functional
gVoUpF/%n AT 1 exhi bit tautonerism
Peptldand all]taubt ner% of “=ednpolu dsXj he)i nvention are
within the sc8pefof the present Ynvention. Certain

enbodi nents are derivatives refernagod0 as prodrugs.
\ de ote@va derivative of a

h expreSS|o@ "progrugy
|c apéLy y active drug, e.qg.
qudester i

t he 35 derivative has an
enhancedfc a act@rrstrc such as, for exanple, enhanced
very and therapejti

c val ue as conpared to the drug

cgn Qe nsfor'- nt o tTe drug byfan enzymatic

g5 SN 1 RNE. . \&PAY i |
I112.’i9 3 (1'85) N. Bador, Drugs
of WO 2009/13 3§§PCT/182009Fb51820 49 the Future

where @eﬂIﬁE is1-8% E(GEgl&ja)lde blfthBim'dgﬁrﬂ,r dd v@éhapt B, & 5; w iDe, gnt, of 5; q is

P gs aar evi er, Yor k
0,120 Gt il BRI R i S e MR B s
unsubmnﬁed?hgarcﬂﬂwlk}(b@o_e sikyl Basutstinied bh efisapeitiitddesyl-&l; Blkeld .In certain
McGawHi || (1990). Thus, the prodrug may be desi gned
to alter the nmetabolic stability or transport
characteristics of a drug, mask side effects or
toxicity of a drug, 5inprove the flavor of a drug, or
to alter other characteristics or properties of a
drug. Conpounds of the present invention include
enrrched or resolved optrcal I somers at any or al

o oy g T I oy e
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target and nontarget tissues over tine and the effects
on the target tissue (e.g., efficacy) and the

W3Rt tissue (e.g., toxicity). |nproveneP@BIB2009/051820
for exanpl e, pharnacoki net i18s or pharmacodynam cs can

esi, d for a art ar t I [ ent
cmboeitog FERP- ettt - Sutr: 481 B Oulrag Y ABMIE THRRAaS: o 1or2iw
1slornyaﬂmﬁsﬁwmgadtﬁteslahem cal nature of any |inker (e.g.,
changi ng solubility, charge, and the like). 35 As
enpl oyed herein, the phrases "an effective anmount” and
In sometabyet @ pBdlinkadibh proeidéserot 4 stenpatmiliaictted &b thet gouprtomdidid s bf

compip EaSTPRY T SuPYTRicalBa ok G 2030 haina

2022-7004.6C danpoliely i2021-2(86 | ¢ athpoyn € 186 aCingousd 2038 0f ondpounds 2041- 2042,

Comp§ bR Tss BB s pHs b Gt on S moR R AP, Thoss poungs may

be covhRm®f lirke@o tkf (foﬁfbinmg&ltg of a @mlaiRBhiidatfoodxample an SMﬁIBSIteﬁthdy,

e eof The specific ther ti
for ox R DR DB e P ST (AP R DLt Mptioh selected
from thegentcodfifing af ¢anprinys 20f 82886, 2045, hint1030 "Jﬂ@setchﬁlp&}tﬂpfrﬂﬁbe

covalefy (RS IHET el i BT ?%ﬂtst?chaﬁﬂ Sk Bl e AR, for

exampld IS SCO.Uh 8ortd aspebis, thic Sitvedion @Ryvidek &r ICampowdld 201 &ar ance of
the 5conmpound, the duration of treatnment, the drugs
used in conbination or coincident with the conmpound,

The pﬁehﬁt 1ﬁ%¢101bﬂdypw\ﬁﬂcg |ﬁdir nusle acid 'Bcﬁlhenced‘(ﬁhogﬂh@ﬂmA Eﬁl&éﬂclﬂs aNA

t.h f act | |
seaueref iR Rty Sare e Afpe R dRoBEh g SRS Peors

therapeutr cally effective amount can be an anount of a
f the invention sufficient to produce a
Blf“nﬁﬁ’ng @5?“3 i nhi bition of angiogenesis in the tissue
In sone@kpegts f theat@tion jpmendes mmn@idogﬂree“smm: nhi bi ting

t b d i
oo TR AR el aaes! S??@%ef% S ESEHE ot hods.

known to one skilled |nCIhe t. Vari ous gener al

R R T R G T TR

covalenfly Bdaidéd toibathtl NEGERPepalRtlamlacikesledued]. B will be dppreciated that in

come Gy bt GRS 0y AR T on oter v
MolecMeGhadditibd do ti{eIYROF;Peptidt]. Rem ngt on' s Phar maceut i cal
Sci ences, 17th ed., Mck Publishing Co. , Easton, PA
(1990). 15 As used herein, the terns concurrent Iy
R'-[VBEApgitEteRaddy tend " concurrent admi ni stration"

cof R SR SRS Uk e e R FRUER TR AT S s el

NO:188h el Kgynay betha VEGFHmking 0Asiut s@dlchéy kikad totthe] Goetidgtor]. non
concurrent” adm nistrati OE enconpalsgﬁs adrr} ]n:C str :r]i ng

An A e lecIg oy, GRSl ot SRl B St hing

covalenthgbandedto [@m{ned:tSr] aat inlerantingeditt Wologied @ﬁtﬁﬁﬂsa]lixahfp&aﬁmihﬂé

uch as pretreatne treatrrent or_oyer in
L T R S A e e
molect\ﬂed lan(hl'ﬁoidse@l st 8spedts wthcinvdnlien, drctigsMalcenl &l airee]i’dpaﬁeefb,ndm{ay be

onent |s a I nistere
anti- atigh0§e fﬂeéor ?%s) ﬁ’l af S&)ﬁ%tﬁl %1% 8fé§t§?snatre [S/E!@{]lgeﬁ)i ?vm)tq{l]e vention
and/orEXAMPRdpBdcEhef theimsatibh adappopridthie | nvention i s
illustrated by the foll ow ng Exanpl es, which
illustrate typical enbodi nents of the invention and
are not limting of the clainms or specification in any
way. 30 Exanple 1 Synthesis of a conpound of the
i nvention Peptides of the invention can be linked to
anti body 38C2 by the follow ng procedure: One niL
anti body 38C2 in phosphate buffered saline (10 ng/ni)
is added to 12 [LI., of a 10 ng/nL stock 35sol ution of
Peptlde and t he resultlng ntxture nalntalned at room

. Y p— e~
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5 (sense;

5' - TATGGCAGCCCATATCTGAATTGGTATCTCCAGAAACCAGGCCAGTCTCCT
WORBITIBET GATCTAT-3"') (SEQ I D NO 15 ); h38C2L4PCT/IB2009/051820

(anti sense; 5'- CTGAAACGTGATGGGACACC

The [ %@%m; §§%%t { @T éq [ onnect Coﬁ-l‘;ﬂ-r'g\ug ac?lbﬁc eophsllc,) sm{eSE?n or N-
termin®s$ anfied &¥on £ bECEATUACCD IXAGTb AL NEEIF Wﬁ&ﬁtwely,

whereﬁ%ﬁﬁ%ﬁ%&? g}[ﬁw %eﬁggA %EJIJ %Frhnked 0 tﬁ?&%olu%of Lor
L’ thréigh GAddebpificCtdd Agﬁmmmmm@up of

a VEq%&%gg)recgff 'ﬁf: \FSE;[ T%Ju%%%%?&%&g} tgle gr?up %?naﬂrlsmg K, R,
Y, C, TCre vmaéd: of '1356518, Hbﬁﬁ@ﬁtdir%()ﬁlﬁl)o)serme Dap, Dab, the N- termmus residue and the
e AP P REPRJTSE oT K. . T

Dap, aldl man i1z edne\dsheatsiof 0 B leftain] tie ¥ POErIdkink résidat ks 1S @ms @nkifg residue

may be(Rgg) E)uléx’a Tl%lgﬁ%?’éldli%m% boeI Klz.(ljrll1 SeOrIrrlle a%;?e%ts%% ql% ?nv:!c'ntlon one of the group

consisBig BT ACCCANCEAGICAT GECEEAG T GLACCTHEIGGAGEGT (BSPABAE -Jeptide]is
bR A B ST OB AR AR G e N-terminus
amino UG ThEOEHiEhAsCABIGTE St CAGISRIITIRST - tBE JonfbBihg Jitd) oRkd antibody
directlg %g' %ﬁ, etjh 3&%” %%ﬂﬁ% Ei%@ w&%&%& W‘@G?@@?Smg K,
R, Y, @ AAKshiASSCOAGASBOhGEACACRA@ALride,) Ddp IB4LD, tHO NNGrRiz)s residue and
theCpSSCZI—B gse[r]se 5' TC{E%;@E% e ipaeated e dsrmisgor C-

termm%ﬁﬁ(ﬁnl%ﬁ'g'— ARCCAGAGBTLERSTHEadlino r&ipQf HHY NN@rdid)s orle3®GAHdroup of the

C_tem%antiienég?‘&&- GATACAGCGTGTTC! % “&&é&@?ﬁf@f&ﬁ&e&

inventGhGn3'of V{, SEQUI’Dv RIX'2 4pd EH&&GBdﬂEJtﬁ((BﬁmS& VEGF-linking residue. In some

ey e T e A

the 1nVeﬁﬁ)n, MA38 CEbkiftu2b w(thﬂtel\ﬁ]f‘&ﬁikmg residuc. In some aspects of the invention, V'

b % GCCCTGGCCCCAGTAGCTGAAACTGTAGAA
is su 7 G 3') (SEQIDI\I026) H
fl ank anti sense (C Rader et al. . Biol. Chem

The [(é7 Seék 63 13018 Z%%Msﬁ)acer ]-[Branch]-[AM2-Spacer]-

whereﬁ#ﬁmm @EABAGEE AT} a3¢ eaSE@dbﬂBnﬁd@ﬂQ Z))loldgﬁiallﬁwmpguble

polymg B REET LA 0o 5. MR et B DN Bl et S Rpmenst

alkynydnalodiied ok oglkaniyh oSéMkyag nenitoaled, anﬁnmﬂidn}&mdmﬁfalhﬁ/n}dj sotfedkyl,

Sulfoa%f"“y?fg&é"%g ld@\g’gﬁ% %’?gl?q%g@%ék%%éggp @Ylgyggfﬁup rggY%%lily

bonde@td{Bedncld| and [Bladé 1th¢ﬂmuRMthat leady olirad Ieacmvﬂgmuml andCaMd1-Spacer]

s cov PR Bunen P R ko Bl g PR el gy
hnkedsenammh}eandlﬁaﬂ)e Wedtise Mo&;ﬁh]@%d[ﬁ&ﬂ}lpﬂp&@e | aan fAsiEl-Bebalimby cach
one

t
1ndepe]ngenqu %g pa o?]u?al, vff)a?qg\?lﬂ@ls ag lflélgl? ab F) fogg&va t]blﬁ)B?s W1E1 atBel{Aéﬁpgctlve
Acuveﬂvmldmteaaildf[Bmmls [ W@éretha %tlmsleandcmtmdt pfepttdeb[WWl pacer] and
[ bi . SA d -h
b s T RS T S

horser adl sh peroxi dase (Jackson ImTunoResear ch

b d
A SRR LB 150 Ca il BB s o P BB fpising o

ammo\ﬁlily%ﬂ@ﬂe]@ﬁﬁBmI)‘Ol}BﬂQ&ﬁé Ol5dB ADcid6 aminwlajkaedc byidsDiAino alkanoic

acids, PEBRAAER AU S AR BTy s sioepdi s aglogted from

(5" - CTATTGCCTACGGCAGCCCCTG 3 SEQID NG 29) (C. F.
Barbas 31 et al., Phage Display: A |laboratory manual,
Col d Spring Harbor Laboratory, Cold Spring Harbor
N.Y., (2001)), respectively, to confirmthe assenbl ed
V and VH ‘sequences of h38C2 5 Constructl on,

- . 1. AN~ 1 —



35t her Z groups that formreversible coval ent bonds
i nclude the am dine, imne, and other reactive groups

weawonpassed by structure G of FI GURE 3. Fl GURECHIB2009/051820

i ncl udes the structures of 18t her |i nker

WO
2009/ 136352PCT/ 1B2009/ 051820 59 reactiye groups that .
the R PR A TBTE VA PR RE ORI bog mercb tp S D Becciin itable

speciekbf Spackr): where X is not a | eaving group, E and F. Z
reactive groups that forman irreversible coval ent

. bond with nbj ning site of an antjb i ncl ude..
AmingZ SRS eBe AN T GORE 3 (e g, - PRbE g dtghfiies
i mdate) ,and structures A, C and D of FIGURE 4. Wien X
0" S 37T e4vi ng group, structuré a of FI GURE 4 may
oalso formirreversible coval enb bonds. Such structures
ar Q§S;B' for irreversibly attaching a tfargeting
0" ager- Y nReEr Mo a reactive ndbhéb@hFL% eup to a
conbi ning site of an anti body. oAs used herein, L' is a
?1inker noiety linking an antibody to the targeting
o t~anthhaw-fg-the fornmul a 52'\79\5“%4";?5 and
6, respectively, 10illustrate the addition hani sm
7 of a reactive, nucleophilic side chain in a conbining
o/l\sTT A antibedy to the ZiEﬁ$@f$eB°' %d in
FI GURES, 3,and 4. This is shows bel ow fgr .fhe case
where the I'inker has a di ketone noiety as the reactive
group and |inkage occurs with the side chain am no
group of a lysine residue in the antibody conbi ni ng
site. 15The Anti body is shown schematically as
bi valent with a reactive am no acid side chain for
each conbining site indicated. 9 h" Ant i body
- NH2 Anot her enbodi nent shown below is for the
case where the linker has a beta |actam noiety as the
reactive group and |inkage occurs with the side chain
am no group of a lysine residue in the anti body
20conbining site. The Antibody is shown schematically
as bivalent with a reactive amno acid side chain for
each conbining site indicated. WO
2009/ 136352PCT/ 1B2009/ 051820 60 N-[ Antibody O
-NH2 Conpounds of the invention may al so be readily
synt hesi zed by covalently |linking a [Peptide] inker
compound as described herein to a conbining site of a
mul tival ent anti body. For exanple, a [Peptide] inker
conjugate, where the |inker includes a diketone
reactive noiety, can be incubated 5with 0.5
equi val ents of an al dol ase anti body, such as h3 8C2
| gGl to produce a conpound of the invention. A
further exanple of a reaction nmeacham sm conbi ning a
[Li nker]-[ Ant body] to a peptide is shown bel ow,
enpl oying 'click chem stry' to conmbi ne an al kyne and
an azide (where R nmay be attached to a 10[ Pepti de] of
the invention. 20 Exanple 4 Synthesis of: IS
provided in FIGURE 7. Exanple 5 WO
2009/ 136352PCT/ 1B2009/ 051820 61 The ability of Ang2
bi ndi ng conmpounds to interact with Ang2 was neasured
by conpetition with Tie-2. These tests were descri bed
in US2008166364 (and al so in PCT/1E2007/000110), whose
contents are herein incorporated by reference in their
entirety. In particular, those portions of
PCT/ 1 E2007/ 000110 and US2008166364 detailing the
advant ages and di sadvant ages of various 5Ang2- bi ndi ng
pepti des, and the advantages and di sadvant ages of
covalently linking certain Ang2- binding peptides to
catal ytic anti bodies (and those portions specifically
relating to linking to h38C2), as well as the
advant ages and di sadvant ages of using specific
resi dues of the respective Ang2-specific peptide as
the linking residue (in this context, |inking residue

o T N D I T [ T T L
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62 streptavidin HRP (1:200 dilution in Superbl ock) was
added at RT for 20 m nutes. Plates were washed 3

W 2oves363snd 50 pl( 25 mM TMB + 25 ni H202) SubsPCHIR2009/051820
sol ution was added and i ncudated for 20-30 m nutes.

. or. devel opnent was stopped wi,th 25 m1 aof 2 M
Amm‘fé%@ﬁl.c “BM50 nmwith a correcti OTHAVENEKNGEHS of 540 nm
was mneasured. |C50 val ues (90%.iyjnhg bition of
9 Ang-2-Tie-2 binding) were Sca ated using non-linear
OJkVSﬂgﬂbidal dose-response curve fitting function in the
o Prismié4 yﬁtmne.ICBOvaH@EJ@p@ﬁamlmy Ang- 2

bindi ng pepti de conpounds as deternfned by conpetitive
OJLVétr%k/gre presented in Tabl e?5. 1C50 valfues are
o provided for the Amgz-bindbﬁ%»pEerdé\egV@Iently
o ' he Li nker as shown in Exanple 4 via the
side chain of the Ang2-linkigng residue (T) and the

o Ang2- 10bi ndi ng peptide coy ? he
oJk¢kknkeP\oP\Exanple 4 via the side chain of tRe

Ang2-1linking residue, wherein the Z group of the
Pmygk&ﬂger is coval ently Iinkegdggo,diligiesonbi ning site of
38C2 (P). In Table 5, conmpounds 4021, 4022 and 4023
are Ang-2 binding peptides &l 9re, ~nob. cenj ugated to
o€l ther] a linker or Iinker-antibody; conpounds 4024 and
‘ﬂﬁ?@ ar - ZNbi ndi ng pept jdes conjugated 15to a
oi nker - anti pody, where the Jli nker isc,4P. ("4" PEQ; and
compounds 4026- 4063 are Afy- 2 bindihg pepl i eé\ﬁg\N

7 conjugat%d tQ a linker-antibody, where the linker is
oJL%§5W”TN nhas the structure of the |inker shown
i n Exanmpl e 4. oConpounds 402#- 4063 were conjugated to
humani zed @bdol ase ant i bod B~ Obt%iATh e-daga~ "~
shown bel ow, except where otherw se indicated. Al

conmpounds of the invention shown in the Tables were

o capped with an acyl group gt the N-term nus and an
am no 20group at the C-term nus, e)cept where
O/ﬂ\orhqu$se0$nﬂ$@a?edi%e(@>N§iﬂaﬁ:§f§%4026, 4049, 4050,
4051 and 4052). In Table 5, amn i d sequences of
pepti de conmpounds are shown w tdY t he position of

linker OP or 4P indicated in parentheses follow ng the
o internal am no @cid residue to which the linker is

att acheds Far gbgpgyn 4026, the N-tefm nal " OP"
UJ\TTFRer |s\fﬁawca ed ﬁt?the beginningggf/fgfépeptide
sequence. 25 For ex e, conpound 4024 i abl e 5 has
the foll ow ng sequéhce: Q Kac)Y QPL DEL PK(4P)T LYD
FM LQQ G (parent SEQ IDis SEQID NO 138). In this
[AM- ESR0E] 8nd [AINE2 SBERT Ghadt FhdhAn@péifdlektB e AbIBCt Bt @R e lsup @6klsting of:
2-PEQ, ¥PEGeand @PE@wed by tyrosine, and the |inking position
(in this case a 4P linker) is the lysine residue 11,
fall gwed by threonine. Al so, conpound 4052 has the
0" Yol ow ny sequence: 30 (Anmi do 2- PEG) QKacY QPL DEL
DK(OP) T LYD QFM.QQ G (SEQ ID NO 162). In this case,
f the N-ternminal glutanmine residue is capped by an
o)L%ﬂﬁdﬁﬁkz9F¥K}qﬁﬁ@u8>/?he second am no acid residue is
epsilon acyl lysine, and the OP linker is attached to
| ysine residue 11. Tables 5 and 6 al so show half-life
o (T 1/2) and "screening"” half life (results in
OJLVparenLhaggs%/\@nx§5a%LeLNELLM§ nmet hod of determining T
1/ 2, based on a shorter test period. For "screening" T
1/2, test conpounds were intravenously adm ni stered
into mal e Swi ss Webster mice. Blood sanples were WO
2009/ 136352PCT/ 1B2009/ 051820 63 taken from 4 m ce per
time point via retroorbital sinus bleed at the
following tinme points: 0.08, 5, and 32 hours. Bl ood
| evel of test conpounds were determ ned by ELISA. The
data were reported as the percentage of test conpounds
at 32 hours versus 5 min Normal T 'A was calculated in
a simlar fashion, after undergoing additional data

R 1 s T 1 7~ 1 .
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centrifuged at 12000 rpmfor 5-10 mnutes at 4C to
collect serumand imedi ately stored at -80C unti

W@r@bAt36382 vi a ELI SA. Dosi ng sol uti ons were useRCT/1B2009/051820
establish the standard curvugs for serum sanple

The [@gﬁl—m%é%a?% [%9@?&&? %fé}? 8‘(}%&5 hraépenalﬁiﬂg%g%gtwggn a%(c):nllqs i%?ern%tq? and 15
atoms 2010811, 363 pRRATS phBR DAY/ [ ABLB 3Pace ndi-SichRedepémsient il SA-PEG spacer.

SN e AT CE RN T T

Spaced bh QN2 Bpaceg] el daemlidpeRfentivebd a PPREG @sacérColsd [AM #3pR2)] may be

wer e coat ith 1: anti-h | [ oatin
berwesii Fuf pds AT taGihd ot B R G B TSNSl be
betwe@i 6 A&nOandr1Giahis in BhRITAWMS Bpatgr]|inlag bph@EEs three tines
with | x washing buffer (KPL Cat#50-65-00) and bl ocking
wi th Superbl ock (Scytek #AAA500) at roomtenperature

[BrandhRihhy b&d chibmivalifpicy lceppisth t@s bitighgsil tiacthn glupdItbainds] may be

range: 3.91 -. 500 .ng/ nd. serum sanpl.es were adde
selectRPREE gt Borsisis YR PR R 2R B g gertic (e
Omith&lakwgine Moréabtbioyy Bininthinge hd Maleimide-acid, and derivitaves and homologs
thereOE)VEGF- Pepti de] - [ Li nker HAnt i body] conpl exes to the

| ates. A fixed concentration of VEGF (3 nM was then
added and i ncubated for 1 hour on a plate shaker. The

ate re.then washed three_tines with washing
Brand) 2P o HOR PR CRE8 bt ot nyl at ed ant i -huran
CysteivE6snant i botyanfilR§dpsorsd @ ibhasddatrdhcBAFZ9dhinwasanaiddeid basad branch
i ncubated at RT for 2 lpours. After washinglthe pl ates,

st¥ ept avi di s HRR_comj uglat e (1: 20054 bock) (R&D
S Lems, Cat# DY9P8) Twasadded 15to detedt the bound
ntr-VEGF anti bod9, f owed by addition o

et ranet hyl benzi di ne ( ) »substrate (Pi er'te; Cat#
34021) for col or devel opnent. The reaction was stopped
~with 2 MH2SO4 0D450 was neasured usi ng SpectraMax
Omithinghpsed Graaeh Devi c&)ysing kapedbranshr ect i on BB EIsEHY RS 540
nM Serum concentration

SvLé/fgz epti de]™

cat’cated using t st andard curves. Serum conpound

concentrations, as detenm ned by ELISp, were plotted
as 20 g function of ti FurtR anal ysis was
underj-@ken using Wn lin version 4.1 (Pharsight
Corporation) to determne the [3 haINf life (T1/2) and

) he area under the curve (AUC) for [Peptide]-.

Blsmgiell_‘PﬁF(B‘ia]‘qh[ Ant i body] coqpl exes. VEGF M_aﬁegﬂde'a‘“d branch
25Hi gh- bi ndi ng hal f-wel\l 96-wel |l plates (Costar #3690)
were coated with rhVE 5 (6.25mg/ webl ) i M\S0 111

| “ijS\/_\A?I“Féﬂg\hﬂ nzub etk atl 4C mri/gsrlltmgh{/{ r [mashin
- g
t he plates reé\‘ﬁs with 1X inng?ﬁ ( KPL
OCat #50- 65- 00) and bl ocki ngamd t h Super bl ock ©Scyt ek

and dHNBASOMN hatnologottibenBRimh ihgy KT 3teih@r 1 hour, prepared
dosi ng solution standards (range: 3.91 - 500 ng/m)

con P P AL SRR B
linker,[2MEGFis Reipkdr dejaldntiik ettackvatto boshyiho 360¢ cidpthameas a t@nbihidg site of an

., _coat VEG on th | ates. The pl at wer e t hen shed
an“b"&h r"‘%i&’?‘l%@s wve%n\?aa%ﬁ?wﬁ*% f’?ﬁr ,Birﬁﬁcgﬁ% oo Sé?e“ed%m {5C group
consisaiiy of* human | gG HRP (1: 5000) (Bethyl A80-104P-52) was

added and incubated at RT for 1 hour, followed by

addi tion of tetranethyl benzidine (TMB) substrate
(Pierce, Cat# 34021) for col or devel opnent. The
reacti on was stopped with 2 M H2504 0D450 was neasured
usi ng SpectraMax (Ml ecul ar Device) with a correction
wavel engt h of 540 nM Serum concentrations of 35the

[ VEGF- Pept i de] Li nker HAnt i body] conpl exes were
cal cul ated using the standard curves. Serum

[ VEG-- Pept i de] -[ Li nker]-[ Anti body] conpl exes
concentrations, as determ ned by ELISA were plotted

D o o I T
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Co10205 tunor grow h. At day 35, Conmpound 6053 at 3
mg/ kg (IP, Ix/wk) resulted in a significant -30%

WO 2@o@as638n i n tunor growth, whereas at 10 or 3BCHIB2REP/051820
(1P, Ix/wk) a significant 260%  reduction in tunor
growth was seen when conpared with the Vehigle-treated
contrqls. Ten or 30 ng/kg Conmpound 6053 tredt ment al so
| ed tqg sustained tunmor inhibition corpafedwi?h the

ntyologroup. 10Conpound 6053 treatmen? d not
avfe body wei ght gain not shown) and mce

appearjed be in good heg| th, t hroughout the e;g@y. At
day @é\“ﬁ\ﬁjele treated m C€ and hal f of o&ach™thenx
Conmpound 6053~{ reat ed group Okilled, and tu S
wer e exci seq d snap frozen, Ta assess the

H
antl-a@glowen c eff of qﬁ;ound 6053, tynor o
15m cr o e densi§§LA» ass&ssed
I Muno 'ztochenlcaﬂly o! frozen sections of 10205

col on adenocarci'noma xenograft tunbrs treated with
Vehi cl e or Conpound 6053. Tunors were stained wth a
nouse- speci fi ¢ nonocloonal anti body to CD31, and

I munor eact kyi was lguantified fromb5 areas ofo 3
sections fronieagh fun®r. Tunor n1crovesseL/d§HE6ty
was significant!ly reduced -44% by Conpound 6053 ,
treatment (30 ng/ kg, JI x/wk) in conparison with|the
Vehi cl e- treated gro p (Figure 2012) confirmng

e
anti - "vity of the nolecule. In an hﬁjﬁ
Nln ep ntoCblo 5 xenograft study, meiEL%/\vji:j/
dmnistration of Conpound 6053 again dgse

dependently i nhi bi ted C010205 tunor growth® At the 30,
ng/ kg weekly dose, Conpound 6053 resulted in a
significank -70%reduction in tumdr growth at day 28

2

O

conpar ed wj the Vehicle-treate 5controls (killed
by COR_dsphyxi ation (Figure %J}— cised tunors were
oned gnd stained with ), ylin and Eosin

and vi able tynor,_are mas assessed using
-Hgﬁdard i mage analj;Ls C utati on net hods and

N scﬂ‘t%re. The vi abl
seé}ian f Rom each t
measurenenysywas th

t study t i nation t

tunor grea was determ ned for 4
r,oaQd the nean val ue of these
lti @ ed by the tumor vol ume
yield an estimte of viable
tunmor vol u for each {unor. Viable tunor vol une data
romthe experiment p#oCol0205 col on adenocar ci nona
e shown Figure 14. Vi able tunor vol une
CA§bgn|f|cantly decr ea s 60% and -76% in Conpound
6053-treated nite at 10 ng/kg and 30 ng/ kg dose,
respectively, in conparison with the Vehicle-treated
royp.. To i nvestigate whet her Conpound 6053 targets
[Ang%% ﬁ&%bgz and VEGF in vivo, the effects of 35Conpound

In sonfBAS@cO LT AR gﬁfetﬁ)ﬁp [&aik ofvlant 2p Bas phgr2yiatiethepidEtRAg2-peptide].

( G- I
The L4 o LB e o PSS SOE s ib et » pesiispite sidsghaip or -
terminud diC-Wehinad & aaAngDipldndnesi605 e ABgDhﬁhngﬁmﬁmmgcsﬂected from the
group %:r%ﬁ%% tgmr ghﬁgd tn?oga%%f an h%lln-(l)-%f_s eme eho%q%se%%te IDap, ggb the N-
mnnmﬁoﬁgﬂ&ﬁﬁaH%REEhmB&QGQmﬂﬁ38RﬁemeAA@gﬁmﬁmmmndmﬁﬁEmmmimﬂm(}

vant | rom 3 m each

rerming R VRt o PO R i ol RSt
carboxXyy gred@8HthaC-Eominos nath & %3 tHer sﬁEtcE:dn gf thel pati¢ul:0 amind a3id at that

nmg/ kg) in conparison with the Vehicle-treated group

(Figure 15). Frozen sections of these tunors were al so

doubl e-stained with FITC | abel ed VEGFR anti body and a

rodam ne-| abel ed pVEGFR2 5anti body, and the pVEGFR2

i mmunoreactivity was quantified from 3 imges of 1

section fromeach tunor and expressed as a percentage

of total VEGFR2 i munoreactivity (pVEGFR2/ VEGFR2).

pVEGFR2NEGFR2 was S|gn|f|cantly reduced by Cbnpound

AN . a . o Y T o
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second or nore. The words "conprises/conprising" and
the words "having/including" when used herein with

WO 2G0ensi3se to the present invention are used tRCHE200%051820
the presence of stated features, integers, steps or

s TR Al 05501 LESH 12 RLGSEHEE 1 o, o
Dab. Tk @pg2-lislangpesitind Bayde Igr oups t hereof WO

2009/ 136352PCT/ 1 B2009/ 051820 73 74 I- CDO ...J

- U CO f- (2( UJ -1 u_Nc\ I J CD LU LL.1
In sonfelaspects of thk indention Jhd FANG2-Peptidd] dolmpbisesd'sddienc¥ sOiBjadtialy hofdblogous
to- YW YCDYO08)4CODCDOCDOOCDCDO c,
Q' X2 V3 Q* XP LD E¥ X DY X1 X2 X1 X! IS X1 B M X1 Q¥ Q! G*(SEQ ID NO:107)
wherein X” is selected from the group consisting of K, N, R, H, Kac, Nick, and CbcK, and X’ is
selected from the group consisting of P, hP, dhP, and BnHP, and X’ is selected from the group
consisting of L, I, ThA, and Kac, and x'! is selected from the group consisting of Q, N, C, K, Kac,
Dab, and Dap, and X'?is selected from the group consisting of L, HL., Nva, I, HchA, HF, and ThA,
and X" is selected from the group consisting of L, HL, Nva, I, HchA, HF, and ThA, and X" is
selected from the group consisting of aromatic residues, and X'®is selected from the group consisting
of Q and N, and X" is selected from the group consisting of L, and [, and wherein one of Q', E®, X,

X', X2 DY, X', M", X" or G** is substituted with the Ang2-linking residue.

In some aspects, X~ is selected from the group consisting of K, N, and Kac. X* may be N. X* may be
Kac. In some aspects, X " is selected from the group consisting of P, hP, and dhP. X° may be P. in
some aspects, X’ is L. in some aspects, X’ is Kac. In some aspects, X ' is selected from the group
consisting of K, Kac. In some aspects, X " is selected from the group consisting of L, HL, Nva, L. X"
may be L. In some aspects, X *is selected from the group consisting of F, Y, W, BPA, CF, NF. X'*
may be Y.In some aspects, X '®is Q. The Ang2-linking residue may be substituted for one of the
group consisting of X9, XH, Xlz, DIS, Xm, M"™ and X" X! may be the location of the Ang2-linking

residue.

The [Ang2-peptide] may comprise a sequence substantially homologous to one or more compounds
selected from the group consisting of: SEQ ID NOs:137-191. The Ang-2 peptide may comprise a
compound selected from the group consisting of SEQ ID NOs:137-172 and SEQ ID NO:182. The
[Ang2-peptide] may comprise a sequence substantially homologous to one or more compounds
selected from the group consisting of: SEQ ID NO:137, SEQ ID NO:138, SEQ ID NO:139, SEQ ID
NO:140, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID NO:157, SEQ ID NO:161,
SEQ ID NO:174, and SEQ ID NO:181.

The [Ang2-peptide] may comprises a sequence substantially homologous to
Q(Kac)YQPLDE(Kac)DKTLYDQFMLQQG (SEQ ID NO:153). R' may be C(O)CH;.R* may be
NH,. In some aspects, R'-[Ang-peptide]-R* may be

{C(0)CH;} Q(Kac)YQPLDE(Kac)DKTLYDQFMLQQ G-{ NH,} (SEQ ID NO:153) and K'" is the
Ang2-linking residue covalently linked to the [Connector].
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In some aspects of the invention, the compound may be selected from the group consisting of:
compounds 5001-5028, and 5031-5062. In some aspects, the compound is selected from the group
consisting of compounds 5001-5028 and compounds 5031-5074. In some aspects, the compound is
selected from the group consisting of 5053, 5060, 5061 and 5062. In some aspects, the compound is
compound 5053. In some aspects, the compound is 5037. In some aspects of the invention, the
compound selected from the group consisting of: compounds 6001-6028, and 6031-6062. In some
aspects, the compound is selected from the group consisting of compounds 6001-6026, 6029, 6031-
6069. In some aspects, the compound is selected from the group consisting of compounds 6001-6028
and compounds 6031-6074. In some aspects, the compound is selected from the group consisting of
compounds 6053, 6060, 6061 and 6062. In some aspects, the compound is compound 6053. In some

aspects, the compound is compound 6037,

Antibodies

The contents of US2006205670 are incorporated herein by reference- in particular paragraphs [0153]-
[0233], describing antibodies, useful fragments and variants and modifications thereof, combining
sites and CDRs, antibody preparation, expression, humanization, aa modification, glycosylation,
ADCC, CDC, increasing serum half life of antibodies, expression vectors, mammalian host systems,

and folding, amongst other elements of antibody technology.

As discussed, in certain embodiments, certain antibodies that can be used in conjunction with
compounds of the invention may require a reactive side chain in the antibody combining site. A
reactive side chain may be present naturally or may be placed in an antibody by mutation. The
reactive residue of the antibody combining site may be associated with the antibody, such as when the
residue is encoded by nucleic acid present in the lymphoid cell first identified to make the antibody.
Alternatively, the amino acid residue may arise by purposely mutating the DNA so as to encode the
particular residue (see, ¢.g., WO 01/22922 to Meares ef al.). The reactive residue may be a non-
natural residue arising, for example, by biosynthetic incorporation using a unique codon, tRNA, and
aminoacyl-tRNA as discussed herein. In another approach, the amino acid residue or its reactive
functional groups (e.g., a nucleophilic amino group or sulfhydryl group) may be attached to an amino
acid residue in the antibody combining site. Thus, covalent linkage with the antibody occurring
“through an amino acid residue in a combining site of an antibody” as used herein means that linkage
can be directly to an amino acid residue of an antibody combining site or through a chemical moiety
that is linked to a side chain of an amino acid residue of an antibody combining site. In some
embodiments, the amino acid is cysteine, and the reactive group of the side chain is a sulthydryl
group. In other embodiments, the amino acid residue is lysine, and the reactive group of the side chain

is the e—amino group.
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Catalytic antibodies are one source of antibodies with suitable combining sites that comprise one or
more reactive amino acid side chains. Such antibodies include aldolase antibodies, beta lactamase

antibodies, esterase antibodies, amidase antibodies, and the like.

One embodiment comprises an aldolase antibody such as the mouse monoclonal antibodies mAb
33F12 and mAb 38C2, as well as suitably chimeric and humanized versions of such antibodies (e.g.,
h38C2, SEQ ID NOs:1 and 2). Mouse mAb 38C2 (andh38C2) has a reactive lysine near to but
outside HCDR3, and is the prototype of a new class of catalytic antibodies that were generated by
reactive immunization and mechanistically mimic natural aldolase enzymes. See C.F. Barbas 3" et al.,
Science 278:2085-2092 (1997)). Other aldolase catalytic antibodies that may be used include the
antibodies produced by the hybridoma 85A2, having ATCC accession number PTA-1015; hybridoma
85C7, having ATCC accession number PTA-1014; hybridoma 92F9, having ATCC accession number
PTA-1017; hybridoma 93F3, having ATCC accession number PTA-823; hybridoma 84G3, having
ATCC accession number PTA-824; hybridoma 84G11, having ATCC accession number PTA-1018;
hybridoma 84H9, having ATCC accession number PTA-1019; hybridoma 85H6, having ATCC
accession number PTA-825; hybridoma 90GS, having ATCC accession number PTA-1016. Through
a reactive lysine, these antibodies catalyze aldol and retro-aldol reactions using the enamine
mechanism of natural aldolases. See, e.g., J. Wagner ef al., Science 270:1797-1800 (1995); C.F.
Barbas 3" et al., Science 278:2085-2092 (1997); G. Zhong et al., Angew. Chem. Int. Ed. Engl.
38:3738-3741 (1999); A. Karlstrom ef al., Proc. Natl. Acad. Sci. U.S.A., 97:3878-3883 (2000).
Aldolase antibodies and methods of generating aldolase antibodies are disclosed in U.S. Patents Nos.
6,210,938, 6,368,839, 6,326,176, 6,589,766, 5,985,626, and 5,733,75, which are incorporated herein

by reference.

Compounds of the invention may also be formed by linking a compound of the invention to a reactive
cysteine, such as those found in the combining sites of thioesterase and esterase catalytic antibodies.
Suitable thioesterase catalytic antibodies are described by K.D. Janda et al., Proc. Natl. Acad. Sci.
U.S.A. 91:2532-2536 (1994). Suitable esterase antibodies are described by P. Wirsching et al.,
Science 270:1775-1782 (1995). Reactive amino acid-containing antibodies may be prepared by
means well known in the art, including mutating an antibody combining site residue to encode for the
reactive amino acid or chemically derivatizing an amino acid side chain in an antibody combining site

with a linker that contains the reactive group.

Antibody may be a humanized antibody. Where compounds of the invention are covalently linked to
the combining site of an antibody, and such antibodies are humanized, it is important that such
antibodies be humanized with retention of high linking affinity for the Z group. Various forms of

humanized murine aldolase antibodies are contemplated. One embodiment uses the humanized
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aldolase catalytic antibody h38c2 IgG1 or h38c2 Fab with human constant domains C, and C,;1. C.
Rader ef al., J. Mol. Bio. 332:889-899 (2003) discloses the gene sequences and vectors that may be
used to produce h38c2 Fab and h38c2 IgG1l. Human germline Vi gene DPK-9 and human Jy gene
JK4 were used as frameworks for the humanization of the kappa light chain variable domain of
m38c2, and human germline gene DP-47 and human Jg gene JH4 were used as frameworks for the
humanization of the heavy chain variable domain of m38c2. FIGURE 2A illustrates a sequence
alignment between the variable light and heavy chains in m38c2, h38c2, and human germlines. h38c2
may utilize 1gG1, IgG2, 1gG3, or IgG4 constant domains, including any of the allotypes thereof.
FIGURE 2B illustrates one embodiment of h38¢c2 IgG1 using the G1m(f) allotype, where the light and
heavy chain amino acid sequences of this h38c2 IgG1 are set forth in the figure. In certain
embodiments of compounds of the invention wherein Antibody is h38c2 IgG1 with the Glm(f)
allotype, Z binds to the side chain of the lysine residue at position 99 of the heavy chain. This residue
is denoted by bold print in FIGURE 2B. Another embodiment uses a chimeric antibody comprising
the variable domains (V} and Vg) of h38¢2 and the constant domains from an IgG1, IgG2, 1gG3, or
1gG4. Antibody may be a full-length antibody, Fab, Fab’, F(ab’),, F,, dsF,, scF,, Vu, Vi, diabody, or
minibody comprising Vg and Vi domains from h38c2. Antibody may be an antibody comprising the
Vy and Vi, domains from h38c¢2 and a constant domain selected from the group consisting of IgG1,
1gG2, 1gG3, and IgG4. Antibody may be h38C2 IgG1. Antibody may be a humanized version of a
murine aldolase antibody comprising a constant region from a human IgG, IgA, IgM, IgD, or IgE
antibody. In another embodiment, the Antibody is a chimeric antibody comprising the variable region
from a murine aldolase antibody and a constant region from a human IgG, IgA, IgM, IgD, or IgE
antibody. In further embodiments, the Antibody is a fully human version of a murine aldolase
antibody comprising a polypeptide sequence from natural or native human IgG, IgA, 1gM, IgD, or IgE
antibody.

Various forms of humanized aldolase antibody fragments are also contemplated. One embodiment
uses h38c2 F(ab’),. h38c2 F(ab’), may be produced by the proteolytic digestion of h38c2 IgG1.
Another embodiment uses an h38¢2 scFv comprising the Vi and Vg domains from h38¢2 which are
optionally connected by the intervening linker (Gly,Ser);.As an alternative to humanization, human
antibodies can be generated. For example, it is now possible to produce transgenic animals (e.g.,
mice) that are capable, upon immunization (or reactive immunization in the case of catalytic
antibodies) of producing a full repertoire of human antibodies in the absence of endogenous

immunoglobulin production.

Alternatively, phage display technology (see, e.g., J. McCafferty et al., Nature 348:552-553 (1990);
H.J. de Haard et al., J Biol Chem 274, 18218-18230 (1999); and A.Kanppik ef al., ] Mol Biol, 296,
57-86 (2000)) can be used to produce human antibodies and antibody fragments iz vifro using
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immunoglobulin variable (V) domain gene repertoires from unimmunized donors. As indicated
above, human antibodies may also be generated by in vifro activated B cells. See, e.g., U.S. Patent
Nos. 5,567,610 and 5,229,275; and C.A.K. Borrebaeck ef al., Proc. Natl. Acad. Sci. U.S.A. 85:3995-
3999 (1988).

Amino acid sequence modification(s) of the antibodies described herein are contemplated. For
example, it may be desirable to improve the binding affinity and/or other biological properties of the
antibody. Amino acid sequence variants of an antibody are prepared by introducing appropriate
nucleotide changes into the antibody nucleic acid, or by peptide synthesis. Such modifications
include, for example, deletions from, insertions into, and/or substitutions of residues within the amino
acid sequences of the antibody. Any combination of deletion, insertion, and substitution is made to
arrive at the final construct, provided that the final construct possesses the desired characteristics. The
amino acid changes also may alter post-translational processes of the antibody, such as changing the
number or position of glycosylation sites. A useful method for identification of certain residues or
regions of an antibody that are preferred locations for mutagenesis is called "alanine scanning

mutagenesis,” as described in B.C. Cunningham and J.A. Wells, Science 244:1081-1085 (1989).

Exemplary uses of compounds and compositions of the invention

The invention provides for the use of compounds of the invention or pharmaceutical compositions of
the invention in a method of inhibiting or reducing angiogenesis or for treating or preventing a disease
or symptom associated with an angiogenic disorder. The invention provides methods of inhibiting or
reducing angiogenesis or treating or preventing a disease or symptom associated with an angiogenic
disorder comprising administering to a patient a therapeutically effective dose of compounds and
compositions of the invention. Also provided are methods of delivering or administering compounds
and compositions of the invention and methods of treatment using compounds and compositions of
the invention. As used herein, an angiogenesis-mediated condition is a condition that is caused by
abnormal angiogenesis activity or one in which compounds that modulate angiogenesis activity have
therapeutic use. One aspect of the invention provides methods for modulating VEGF activity in vivo
comprising administering an effective amount of a compound or composition as described herein to a
subject. Another aspect of the invention includes methods of using compounds and compositions of
the invention for diagnostic purposes. Diseases and conditions that may be treated and/or diagnosed
with compounds and compositions of the invention include cancer, arthritis, hypertension, kidney
disease, psoriasis, angiogenesis of the eye associated with ocular disorder, infection or surgical

intervention, macular degeneration, diabetic retinopathy, and the like.

More specifically, examples of “cancer” when used herein in connection with the present invention
2

include cancer selected from lung cancer (NSCLC and SCLC), cancer of the head or neck, ovarian



10

15

20

25

30

35

000000C C 000000C 00000O0LOOOO
0000000000 0000000 222222222Z7Z
WQ2®9A3@5Z Z Z Z Z Z Z co Cl. a.. 0.0_ 0. O_ aPCOIB2DI9051820
0 26

cancer, colon cancer, rectal cancer, prostate cancer, cancer of the anal region, stomach cancer, breast
cancer, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms
of the central nervous system (CNS), primary CNS lymphoma, non-Hodgkins’s lymphoma, spinal
axis tumors, carcinomas of the, oropharynx, hypopharynx, esophagus, pancreas, liver, gallbladder and
bile ducts, small intestine, urina; or lymphoma or a combination of one or more of the foregoing
cancers. Still more specifically, examples of “cancer” when used herein in connection with the present
invention include cancer selected from lung cancer (NSCLC and SCLC), breast cancer, ovarian
cancer, colon cancer, rectal cancer, prostate cancer, cancer of the anal region, or a combination of one

or more of the foregoing cancers.

In some aspects, compounds of the invention may be uysed in the treatment and/or prevention of
ophthalmic diseases such as age-related macular degeneration (both wet and dry), glaucoma, diabetic
retinopathy (including diabetic macular edema), choroidal neovascular membrane (CNV), uveitis,
myopic degeneration, ocular tumors, central retinal vein occlusion, rubeosis, ocular
neovascularization, central serous retinopathy, ocular surface discus such as dry eye, central retinal
artery occlusion, cystoid macular edema and other retinal degenerative disease. In some
embodiments, it may be advantageous to employ molecules with high binding affinity for the
respective target(s), but with a lower PK or half-life, as there will be little enzymatic degradation of
the molecule while in the eye, but once the molecule clears the eye, it may be desirable for the
molecule to be degraded and undergo renal clearance as soon as possible so as to minimize potential
direct effect or side-effects outside the eye. In some aspects of the invention Compounds 6037 is used
for the treatment of opthalmic diseases. In some aspects of the invention Compounds 6044 is used for
the treatment of opthalmic diseases. In some aspects of the invention Compounds 6053 is used for the

treatment of opthalmic diseases.

The compounds according to the invention may be solvated, especially hydrated. Hydration may
occur during manufacturing of the compounds or compositions comprising the compounds, or the

hydration may occur over time due to the hygroscopic nature of the compounds.

In another aspect, the present invention includes methods of altering at least one physical or biological
characteristic of'a compounds and compositions. The methods include covalently linking a [VEGF-
Peptide] of the invention to a combining site of an antibody, either directly or though a linker.
Characteristics of compounds of the invention that may be modified include, but are not limited to,
binding affinity, susceptibility to degradation (e.g., by proteases), pharmacokinetics,
pharmacodynamics, immunogenicity, solubility, lipophilicity, hydrophilicity, hydrophobicity, stability
(either more or less stable, as well as planned degradation), rigidity, flexibility, modulation of

antibody binding, and the like. Also, the biological potency of a particular compound of the invention
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an antibody provides effector functions such as complement mediated effector functions. Without
wishing to be bound by any theory, the antibody portion of a compound of the invention may
generally extend the half-life of a smaller sized [VEGF-Peptide] in vivo. Thus, in one aspect, the

invention provides a method for increasing the effective circulating half-life of a [VEGF-Peptide].

In another aspect, the present invention includes methods of modifying a combining site of an
antibody to generate binding specificity for VEGF, or VEGF and one or more other Active Molecules,
including Ang2. Such methods include covalently linking a reactive amino acid side chain in a
combining site of the antibody to a chemical moiety on a linker of [VEGF-Peptide]-linker compound
as described herein. The chemical moiety of the linker is sufficiently distanced from the [VEGF-
Peptide] so that the [VEGF-Peptide] can bind its cognate when the [VEGF-Peptide]-linnker
compound is covalently linked to an antibody combining site (similar constraints will exist for
tethering to other half-life increasing macromolecules). Typically, the antibody will not be considered
specific for the target molecule. In certain embodiments, an antibody prior to covalent linking would
have an affinity for VEGF of less than about 1 x 10~ moles/liter. However, after the antibody is
covalently linked to the [VEGF-Peptide], the modified antibody preferably has an affinity for the
target molecule of at least about 1 x 10°® moles/liter, alternatively, at least about 1 x 107 moles/liter,
alternatively, at least 1 X 10 moles/liter, alternatively at least 1 10® moles/liter, or alternatively, at

least about 1 x 107'° moles/liter.

The administration of [ VEGF-Peptide] of the invention to an immunocompetent individual may result
in the production of antibodies against the conjugate. Such antibodies may be directed to the variable
region, including the antibody idiotype, as well as to the targeting agent or any linker used to
conjugate the targeting agent to the antibody. Reducing the immunogenicity of a [VEGF-Peptide]can
be accomplished by methods well known in the art, such as by attaching long chain polyethylene
glycol (PEG)-based spacers and the like to the [VEGF-Peptide]. Long chain PEG and other polymers
are known for their ability to mask foreign epitopes, resulting in the reduced immunogenicity of
therapeutic proteins that display foreign epitopes (N.V. Katre, J. Immunol. 144:209-213 (1990); G.E.
Francis et al., Int. J. Hematol. 68:1-18 (1998). Alternatively, or in addition, the individual
administered the antibody-[ VEGF-Peptide] conjugate may be administered an immunosuppressant
such as cyclosporin A, anti-CD3 antibody, and the like. The above also applies muatis mutandis when
other Active Molecules, such as Ang?2, are covalently linked, via a branched linker, to the compounds

of the invention

The invention also provides for stereoisomers, tautomers, solvates, prodrugs, and pharmaceutically

acceptable salts of compounds of the invention.
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Pharmaceutical Compositions, Methods of Administration and Combination Therapies

The invention also provides pharmaceutical compositions comprising a therapeutically effective
amount of one or more compounds of the invention. The invention also provides methods of treatment
using such compositions, and methods of preparing pharmaceutical compositions of the invention.
The contents of US2006205670 are incorporated herein by reference- in particular paragraphs [0497]-
[0510], describing administration ([0498],[0499]; formulations ([0499],[0500], [0501], [0502]);
preparations ([0503],[504]); kits ([0505]); dosage strategies ([0506], [0507], [0508], [0509]); as per
the respective targeting agent/ AA argeting agent/ [Peptide] of the invention, and methods of

visualizing or localizing the biolological target to which the [Peptide] of the invention is directed.

The invention also includes administration of one or more compounds or compositions of the
invention in combination with one or more oncology therapeutics, each being administered according
to a regimen suitable for that therapeutic. The components of the combination therapy may be
administered concurrently or non-concurrently. Components may be administered in the same or in
separate compositions, and by the same or different routes of administration. Examples of suitable
oncology therapeutics and combinations that may be used in combination with peptides and
compounds of the invention are listed in Tables 4-6 of US2006205670 (which is incorporated herein
by reference). The pharmaceutical compositions of the invention may further comprise a
therapeutically effective amount of one or more chemotherapeutic agent, the chemotherapeutic agent
preferably being a compound selected from the group consisting of 5-Flurouracil, Irinotecan,
Taxotere, Sunitinib , Axitinib, oxilaplatin, bevacizumab, cetuximab, or chemical equivelants thereof.
In some aspects, the chemotherapeutic agent is selected from the group consisting of 5-Flurouracil,

Irinotecan, Taxotere , Sunitinib, and Axitinib; or chemical equivelants thereof.

Examples of synthesis of compounds of the invention

Compounds of the invention can be prepared using techniques known in the art. Typically, synthesis
of the [VEGF-Peptide] or [Ang2-Peptide] (or other Active Molecule) is the first step and is carried out
as described herein. The Active Molecule is then derivatized for linkage to a connecting component
(the linker), which is then combined with the antibody. One of skill in the art will readily appreciate
that the specific synthetic steps used depend upon the exact nature of the three components. Thus,
[VEGF-Peptide] — linker conjugates and compounds of the invention described herein can be readily
synthesized. [VEGF-Peptides] and [Ang2-Peptides] may be synthesized by many techniques that are
known to those skilled in the art. For solid phase peptide synthesis, a summary of exemplary
techniques may be found in Chemical Approaches to the Synthesis of Peptides and Proteins (Williams
et al., eds.), CRC Press, Boca Raton, FL. (1997).
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to procedures well known in the art. See, ¢.g., U.S. Patent Application No. 2003/0045477). The
linker may be attached to the peptide in part or in full on the solid phase, or may be added using
solution phase techniques after the removal of the peptide from the resin (see FIGURES 1A and 1B).
For example, an N-protected amino and carboxylic acid-containing linking moiety may be attached to
a resin such as 4-hydroxymethyl-phenoxymethyl-poly(styrene-1% divinylbenzene). The N-protecting
group may be removed by the appropriate acid (e.g., TFA for Boc) or base (e.g., piperidine for Fmoc),
and the peptide sequence developed in the normal C-terminus to N-terminus fashion (see FIGURE
1A). Alternatively, the peptide sequence may be synthesized first and the linker added to the N-
terminal amino acid residue last (see FIGURE 1B). Yet another method entails deprotecting an
appropriate side chain during synthesis and derivatizing with a suitably reactive linker. For example,
a lysine side chain may be deprotected and reacted with a linker having an active ester. Alternatively,
an amino acid derivative with a suitably protected linker moiety already attached to the side chain (see
FIGURE 1B) or, in some cases, the alpha-amino nitrogen, may be added as part of the growing

peptide sequence.

At the end of the solid phase synthesis, the targeting agent-linker conjugate is removed from the resin
and deprotected, either in succession or in a single operation. Removal of the targeting agent-linker
conjugate and deprotection can be accomplished in a single operation by treating the resin-bound
peptide-linker conjugate with a cleavage reagent, for example, trifluoroacetic acid containing
scavengers such as thianisole, water, or ethanedithiol. After deprotection and release of the targeting
agent, further derivatization of the targeting agent peptide may be carried out. The fully deprotected
peptidyl Active Molecule-linker conjugate is purified by a sequence of chromatographic steps
employing any or all of the following types: ion exchange on a weakly basic resin in the acetate form;
hydrophobic adsorption chromatography on underivatized polystyrene-divinylbenzene (e.g.,
AMBERLITE XAD); silica gel adsorption chromatography; ion exchange chromatography on
carboxymethylcellulose; partition chromatography, e.g., on SEPHADEX G-25, LH-20 or
countercurrent distribution; high performance liquid chromatography (HPLC), especially reverse-

phase HPLC on octyl- or octadecylsilyl-silica bonded phase column packing.

Brief Description of the Drawings
FIGURES 1A and FIGURE 1B illustrate the solid phase synthesis of targeting agent-linker conjugates

of the present invention.

FIGURE 2A illustrates the amino acid sequence alignment of the variable domains of m38c2, h38c2,
and human germlines. Framework regions (FR) and complementarity determining regions (CDR) are

defined according to Kabat er al. Asterisks mark differences between m38c2 and h38c2 or between
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h38c2 and the human germlines. FIGURE 2B illustrates the amino acid sequence of the light and
heavy chains (SEQ ID NOs:1 and 2, respectively) of one embodiment of a humanized 38¢c2 IgG1.

FIGURE 3 shows various structures that may serve as linker reactive groups. Structures A-C form
reversible covalent bonds with surface accessible reactive nucleophilic groups (e.g., lysine or cysteine
side chain) of a combining site of an antibody. R’|, R’;, R’;, and R, in structures A-C represent
substituents which include, for example, C, H, N, O, P, S, halogen (F, Cl, Br, I) or a salt thereof. X is
N, C, or any other heteroatom. These substituents may also include a group such as an alkyl, alkenyl,
alkynyl, oxoalkyl, oxoalkenyl, oxoalkynyl, aminoalkyl, aminoalkenyl, aminoalkynyl, sulfoalkyl,
sulfoalkenyl, or sulfoalkynyl group, phosphoalkyl, phosphoalkenyl, phosphoalkynyl group. R’; and
R'; could be cyclic as exemplified in structures B and C while X could be a heteroatom. For example,
structure A could form an irreversible covalent bond with a reactive nucleophile if X is N and if R,
and R; form part of a cyclic structure. Structures D-G may form nonreversible covalent bonds with
reactive nucleophilic groups in a combining site of an antibody. In these structures, R’ and R,

represent C, O, N, halide or leaving groups such as mesyl or tosyl.

FIGURE 4 shows various electrophiles that are suitable for reactive modification with a reactive
amino acid side chain in a combining site of an antibody and thus may serve as linker reactive groups.
Key: (A) acyl beta-lactam; (B) simple diketone; (C) succinimide active ester; (D) maleimide; (E)
haloacetamide with linker; (F) haloketone; (G) cyclohexyl diketone; and (H) aldehyde. The squiggle

line indicates the point of attachment to the rest of the linker or targeting agent. X refers to a halogen.

FIGURE 5 shows the addition of a nucleophilic (“nu”) side chain in an antibody combining site to
compounds A-G in FIGURE 3. Antibody- Nu- refers to a covalent bond to an amino acid side chain

bearing a nucleophile in a combining site of an antibody.
FIGURE 6 shows the addition of a nucleophilic side chain in an antibody combining to compounds
A-H in FIGURE 5. Antibody- Nu- refers to a covalent bond to an amino acid side chain bearing a

nucleophile in a combining site of an antibody.

FIGURE 7 shows a synthesis of:

AT

FIGURE 8&: Exemplary synthesis of [Ang2-peptide]-[Ang2-Spacer], using SEQ 1D NO:153 as

example.
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FIGURE 9: Exemplary synthesis of [VEGF-Peptide]-[ VEGF-Spacer], using SEQ ID NO:188 as

example.
FIGURE 10: Exemplary synthesis of compound 5053.

FIGURE 11: Tumor volume of Colo205 colon adenocarcinoma xenografts after treatment with
Vehicle or Compound 6053 (IP, 1x/wk). Data are depicted as the mean and SE of n=20/group for
days 0-35 (n=10 for all groups beyond day 35), vertical arrow indicates first dosing day. *P<0.05,
**P<(0.01 versus Vehicle at day 35 (One-way ANOV A with Dunnett’s Multiple Comparison Test).

FIGURE 12: Tumor microvessel density of Colo205 colon adenocarcinoma xenografts after treatment
with Vehicle or Compound 6053 (IP, 1x/wk). Data are depicted as the mean and SE of n=9-10/group.
*P<0.05 versus Vehicle (One-way ANOV A with Dunnett’s Multiple Comparison Test).

FIGURE 13: Tumor volume of Colo205 colon adenocarcinoma xenografts after treatment with
Vehicle or Compound 6053 (IP, 1x/wk). Data are depicted as the mean and SE of n=10/group,
vertical arrow indicates first dosing day. **P<0.01 versus Vehicle (One-way ANOVA with Dunnett’s
Multiple Comparison Test).

FIGURE 14: Viable tumor volume of Colo205 colon adenocarcinoma xenografts after treatment with
Vehicle or Compound 6053 (IP, 1x/wk). Data are depicted as the mean and SE of n=9-10/group.
**P<(.01 versus Vehicle (One-way ANOVA with Dunnett’s Multiple Comparison Test).

FIGURE 15: Ang? immunoreactivity of Colo205 colon adenocarcinoma xenografts after treatment
with Vehicle or Compound 6053 (IP, 1x/wk). Data are depicted as the mean and the SE of n=9-
10/group. **P<0.01 versus Vehicle (One-way ANOV A with Dunnett’s Multiple Comparison Test).

FIGURE 16: Phosphorylated VEGFR2 (pVEGFR2) immunoreactivity as a percentage of total
VEGFR2 immunoreactivity of Colo205 colon adenocarcinoma xenografts after treatment with
Vehicle or Compound 6053 (IP, 1x/wk). Data are depicted as the mean and the SE of n=9-10/group.
**P<(0.01 versus Vehicle (One-way ANOV A with Dunnett’s Multiple Comparison Test).

FIGURE 17: Tumor volume of MDA-MB-435 breast adenocarcinoma (A) and A431 skin carcinoma
(B) after weekly treatment with Vehicle or Compound 6053 (IP, 1x/wk). Data are depicted as the

mean and SE of n=9-10/group, vertical arrow indicates first dosing day. *P<0.05 vs Vehicle at day
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68; **P<(.01 versus Vehicle at day 35 (One-way ANOVA with Dunnett’s Multiple Comparison
Test).

FIGURE 18: Tumor volume of Colo205 colon adenocarcinoma xenografts after once weekly
treatment with Vehicle, Compound 6053 alone (IP), 5-FU alone (IP), or Compound 6053 in
combination with 5-FU (both IP). Data are depicted as the mean and SE of n=9-10/group, vertical
arrow indicates first dosing day. **P<0.01 vs Vehicle at day 29 (One-way ANOVA with

Bonferroni’s Multiple Comparison Test).

FIGURE 19: Tumor volume of Colo205 colon adenocarcinoma xenografts after weekly treatment
with Vehicle, Compound 6053 alone (IP), Irinotecan alone (IP), or Compound 6053 in combination
with Irinotecan (both IP). Data are depicted as the mean and SE of n=9-10/group, vertical arrow
indicates first dosing day. **P<0.01 vs Vehicle at day 29 (One-way ANOVA with Bonferroni’s
Multiple Comparison Test).

FIGURE 20: Tumor volume of Colo205 colon adenocarcinoma xenografts after once weekly
treatment with Vehicle, Compound 6053 alone (IP), Taxotere alone (IP), or Compound 6053 in
combination with Taxotere (both IP). Data are depicted as the mean and SE of n=9-10/group, vertical
arrow indicates first dosing day. **P<0.01 vs Vehicle, ***P<0.01 vs Vehicle and vs Compound 6053

alone at day 29 (One-way ANOVA with Bonferroni’s Multiple Comparison Test).

FIGURE 21: Tumor volume of Colo205 colon adenocarcinoma xenografts after once weekly
treatment with Vehicle, Compound 6053 alone (IP), daily Sunitinib (PO), or Compound 6053 (IP) in
combination with Sunitinib (PO). Data are depicted as the mean and SE of n=9-10/group, vertical
arrow indicates first dosing day. *P<0.05, **P<0.01 vs Vehicle at day 28 (One-way ANOVA with

Bonferroni’s Multiple Comparison Test).

FIGURE 22: Tumor volume of Colo205 colon adenocarcinoma xenografts after once weekly
treatment with Vehicle, Compound 6053 alone (IP), daily Axitinib (PO), or Compound 6053 (IP) in
combination with Axitinib (PO). Data are depicted as the mean and SE of n=9-10/group, vertical
arrow indicates first dosing day. *P<0.05, **P<0.01 vs Vehicle at day 28 (One-way ANOVA with

Bonferroni’s Multiple Comparison Test).

FIGURE 23: Tumor volume of Colo205 colon adenocarcinoma xenografts after once weekly
treatment with Vehicle, Compound 2071, Compound 2049, or Compound 2046 (all IP). Data are

depicted as the Mean and SE of n=10/group, vertical arrow indicates first dosing day.
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FIGURE 25: Tumor volume of Colo205 colon adenocarcinoma xenografts after once weekly
treatment with Vehicle, Compound 4043, Compound 2018, or Compound 6053 (all IP). Data are
depicted as the Mean and SE of n=10/group, vertical arrow indicates first dosing day. **P<0.01
versus Vehicle on day 28 (Compounds 4043 and 2018), ***P<(.001 versus Vehicle on day 28
(Compound 6053, 10 and 30 mg/kg weekly doses).

FIGURE 26: Tumor volume of Colo205 colon adenocarcinoma xenografts after once weekly
treatment with Vehicle, Compound 2018, Compound 4043, Compound 6053, Compound 6062, or the
combination of Compounds 2018 and 4043 (all IP). Data are depicted as the Mean and SE of

n=9/group, vertical arrow indicates first dosing day.

FIGURE 27: Tumor volume of Colo205 colon adenocarcinoma xenografts after once weekly
treatment with Vehicle, Compound 4043, Compound 2018, Compound 6053, or the combination of
Compounds 4043 and 2018 (all IP). Data are depicted as the Mean and SE of n=10/group, vertical
arrow indicates first dosing day. **P<0.01 versus Vehicle on day 42 (Compounds 4043 and 6053,
and the combination of Compounds 4043 and 2018).

FIGURE 28: Tumor volume of Colo205 colon adenocarcinoma xenografts after once weekly
treatment with Vehicle, Compound 4043, Compound 2018, Compound 6053, or the combination of
Compounds 4043 and 2018 (all IP). Data are depicted as the Mean and SE of n=10/group, vertical
arrow indicates first dosing day. *P<0.05 versus Vehicle on day 32 (Compounds 2018, and the
combination of Compounds 4043 and 2018), **P<0.01 versus Vehicle on day 32 (Compound 6053).

FIGURE 29: Fluorescein angiography grading in rabbit VEGF induced retinal leakage 3 days post
IVT injection and 48hrs post VEGF dose. Compound 6037 dose response study.

FIGURE 30: Fluorescein angiography grading in rabbit VEGF induced retinal leakage 7 days post
IVT injection and 48hrs post VEGF dose

Definitions
The following abbreviations, terms and phrases are used herein as defined below.

Non-natural amino acid abbreviations
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Dehydroproline or DHP refers to
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Homocyclohexyl alanine or HChA refers to:
HoN COzH
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Homophenyl alanine or HF refers to:
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Homoleucine or HL refers to

HoN COLH
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4-benzoyl phenylalanine or BPA refers to:

HoN COpH
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H H,N

O 0
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beta-cyclohexyl-L-alanine (Cha) refers to: L-Tyrosine methyl ester (YOMe) refers to:
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acids and aminoacyl residues in peptides described in this specification and the appended claims is the
natural or “L” configuration. The Cahn-Ingold-Prelog “R” and “S” designations are used to specify
the stereochemistry of chiral centers in certain acyl substituents at the N-terminus of the peptides.

The designation “R,S” is meant to indicate a racemic mixture of the two enantiomeric forms. This
nomenclature follows that described in R. S. Cahn, ef al., Angew. Chem. Int. Ed. Engl., 5:385-415
(1966).

2N

"Polypeptide,” "peptide,” and "protein” are used interchangeably to refer to a polymer of amino acid
residues. As used herein, these terms apply to amino acid polymers in which one or more amino acid
residues is an artificial chemical analog of a corresponding naturally occurring amino acid. These
terms also apply to naturally occurring amino acid polymers. Amino acids can be in the L. or D form
as long as the binding function of the peptide is maintained. Peptides may be cyclic, having an
intramolecular bond between two non-adjacent amino acids within the peptide, e.g., backbone to
backbone, side-chain to backbone and side-chain to side-chain cyclization. Cyclic peptides can be

prepared by methods well know in the art. See e.g., U.S. Patent No. 6,013,625.

All peptide sequences are written according to the generally accepted convention whereby the alpha-
N-terminal amino acid residue is on the left and the alpha-C-terminal amino acid residue is on the
right. As used herein, the term “N-terminus” refers to the free alpha-amino group of an amino acid in
a peptide, and the term “C-terminus” refers to the free a-carboxylic acid terminus of an amino acid in
a peptide. A peptide which is N-terminated with a group refers to a peptide bearing a group on the
alpha-amino nitrogen of the N-terminal amino acid residue. An amino acid which is N-terminated

with a group refers to an amino acid bearing a group on the alpha-amino nitrogen.

In general, the term “hydrophobic amino acids” or “non-polar amino acids” means amino acid
residues that do not contain an ionized group(s) at physiological pH. Examples of hydrophobic amino
acid residues include, but are not limited to, Gly, Allylglycine, Cyclohexylglycine (Chg), Dpg,
Hydroxyproline, HoLeu, allolle, Ala, Abu (Aminobutyric acid), Homocycloleucine, Acpe (1-
Aminocyclopropane-1-carboxylic acid), Aib, Aic, Val, Leu, Nle, Ile, Met, Phe, Cys, Pro, Gln, Asn,
Cha (beta-cyclohexylalanine), Cyclopentylalanine, beta-Cyclopropyl alanine, 3,3-Diphenylalanine,
beta-2-Furylalanine, Homocyclohexylalanine (HoCha) 3-(1-Naphthylalanine, 2-Furylalanine,
Pyridylalanine, Quinolylalanine, Thiazolylalanine, Theinylalanine, Val, Nva, Ring substituted
phenylanaline, Sar, HoSer, Tic, Tic(OH), Ring substituted Tryptophan, Ring substituted Tyrosine, and

derivatives thereof.
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In general, the term “aliphatic amino acids” and “non-polar aliphatic amino acids” means amino acids
with a non-aromatic hydrophobic side chain. Examples include but not limited to Ala, AllylGly, Nva,
Chg, Abu, Aib, Aic, Acpc, Homocycloleucine, Cyclopentylalanine, beta-Cyclopropyl alanine, Cha,
HoCha, Val, Ile, Leu, and Met and derivatives thereof.

In general, the term “Aromatic amino acids” means amino acids with an aromatic ring side chain.

Examples include Phe, Tyr, Trp, His, 2-Furylalanine, Tyr(Me) and derivatives thereof.

In general, the term “Polar amino acids™ includes polar and uncharged amino acids, negatively
charged amino acids and positively charged amino acids. Examples include Arg, HoArg, Cit, Glu,

Asp, Lys, Gln, Asn, Ser, Thr, His, Trp, Tyr, Lys(Ac), and derivatives thereof.

In general, the term “Positively charged amino acids” (or basic amino acids) means amino acids
whose side chains are protonated or may be protonated at physiological conditions. Examples include

but not are limited to Lys, Ornathine (Orn), Arg, HoArg, Dab, Dap, Trp, His and derivatives thereof.

In general, the term “Negatively charged amino acids” (or acidic amino acids) means amino acids
whose side chains may be deprotonated at physiological conditions. Examples include but not limited

to Asp, Asu, Glu, Aad, and derivatives thereof.

In general, “Polar, uncharged amino acids” means amino acids with uncharged side chains capable of
forming H-bonds with water at physiological conditions. Examples include but are not limited to Gln,

Asn, Lys(Ac), Ser, Thr, Cit, and HoCit derivatives thereof.

“Substantially homologous" means at least about 75% (preferably at least about 80%, and more
preferably at least about 90% or most preferably at least about 95%, of the amino-acid residues match
over the defined length of the peptide sequences. Sequences that are substantially homologous can be
identified by comparing the sequences using standard software available in sequence data banks, such
as BLAST programs available from the National Cancer Center for Biotechology Information at

ncbi.nlm.nih.gov.

In general, “substituted” refers to a group as defined below in which one or more bonds to a hydrogen
atom contained therein are replaced by a bond to non-hydrogen or non-carbon atoms such as, but not
limited to, a halogen atom such as F, Cl, Br, and [; an oxygen atom in groups such as hydroxyl
groups, alkoxy groups, aryloxy groups, and ester groups; a sulfur atom in groups such as thiol groups,

alkyl and aryl sulfide groups, sulfone groups, sulfonyl groups, and sulfoxide groups; a nitrogen atom
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n grou7ps suchas an}%lr'lZs, anl_lidgs,%lk?latlflin%g?(’i%lkgy?anghes,g arylamines, alkylarylamines,
diarylamines, N-oxides, imides, and enamines; a silicon atom in groups such as in trialkylsilyl groups,
dialkylarylsilyl groups, alkyldiarylsilyl groups, and triarylsilyl groups; and other heteroatoms in
various other groups. Substituted alkyl groups and also substituted cycloalkyl groups and others also
include groups in which one or more bonds to a carbon(s) or hydrogen(s) atom is replaced by a bond
to a heteroatom such as oxygen in carbonyl, carboxyl, and ester groups; nitrogen in groups such as
imines, oximes, hydrazones, and nitriles. As employed herein, a group which is “optionally
substituted” may be substituted or unsubstituted. Thus, e.g., “optionally substituted alkyl” refers to

both substituted alkyl groups and unsubstituted alkyl groups.

The phrase “unsubstituted alkyl” refers to alkyl groups that do not contain heteroatoms. Thus, the
phrase includes straight chain alkyl groups such as methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl,
octyl, nonyl, decyl, undecyl, dodecyl and the like. The phrase also includes branched chain isomers
of straight chain alkyl groups, including but not limited to, the following which are provided by way
of example: -CH(CHs;),, -CH(CH3)(CH,CHs;), -CH(CH,CHj),, -C(CHj3)3, -C(CH,CHy)s,
-CH,CH(CHj3;),, -CH,CH(CHj3)(CH,CHj5), -CH,CH(CH,CHj3),, -CH,C(CHj)3, -CH,C(CH,CHj)s, -
CH(CH;)CH(CH;)(CH,CHj3), -CH,CH,CH(CHa),, -CH,CH,CH(CH3)(CH,CHz), -
CH,CH,CH(CH,CH3),, -CH,CH,C(CH3)3, -CH,CH,C(CH,CH3)3, -CH(CH3)CH,CH(CHj3),,
-CH(CH3)CH(CH3)CH(CHs;),, -CH(CH,CH3)CH(CH3)CH(CH3)(CH,CHj3), and others. The phrase
does not include cycloalkyl groups. Thus, the phrase unsubstituted alkyl groups includes primary
alkyl groups, secondary alkyl groups, and tertiary alkyl groups. Unsubstituted alkyl groups may be
bonded to one or more carbon atom(s), oxygen atom(s), nitrogen atom(s), and/or sulfur atom(s) in the
parent compound. Possible unsubstituted alkyl groups include straight and branched chain alkyl
groups having 1 to 20 carbon atoms. Alternatively, such unsubstituted alkyl groups have from 1 to 10
carbon atoms or are lower alkyl groups having from 1 to about 6 carbon atoms. Other unsubstituted
alkyl groups include straight and branched chain alkyl groups having from 1 to 3 carbon atoms and
include methyl, ethyl, propyl, and —CH(CH3),.

The phrase “substituted alkyl” refers to an alkyl group in which one or more bonds to a carbon(s) or
hydrogen(s) are replaced by a bond to non-hydrogen and non-carbon atoms such as, but not limited to,
a halogen atom in halides such as F, Cl, Br, and [; an oxygen atom in groups such as hydroxyl groups,
alkoxy groups, aryloxy groups, and ester groups; a sulfur atom in groups such as thiol groups, alkyl
and aryl sulfide groups, sulfone groups, sulfonyl groups, and sulfoxide groups; a nitrogen atom in
groups such as amines, amides, alkylamines, dialkylamines, arylamines, alkylarylamines,
diarylamines, N-oxides, imides, and enamines; a silicon atom in groups such as in trialkylsilyl groups,
dialkylarylsilyl groups, alkyldiarylsilyl groups, and triarylsilyl groups; and other heteroatoms in

various other groups. Substituted alkyl groups also include groups in which one or more bonds to a
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carbonlfs) Xr gfcﬁogl;n(%)oagt(g)m is replaced by a bond to a heteroatom such as oxygen in carbonyl,
carboxyl, and ester groups; nitrogen in groups such as imines, oximes, hydrazones, and nitriles.
Substituted alkyl groups include, among others, alkyl groups in which one or more bonds to a carbon
or hydrogen atom is/are replaced by one or more bonds to fluorine atoms. One example of a
substituted alkyl group is the trifluoromethyl group and other alkyl groups that contain the
trifluoromethyl group. Other alkyl groups include those in which one or more bonds to a carbon or
hydrogen atom is replaced by a bond to an oxygen atom such that the substituted alkyl group contains
a hydroxyl, alkoxy, aryloxy group, or heterocyclyloxy group. Still other alkyl groups include alkyl
groups that have an amine, alkylamine, dialkylamine, arylamine, (alkyl)(aryl)amine, diarylamine,
heterocyclylamine, (alkyl)(heterocyclyl)amine, (aryl)(heterocyclyl)amine, or diheterocyclylamine
group.

The phrase “unsubstituted alkylene™ refers to a divalent unsubstituted alkyl group as defined above.
Thus methylene, ethylene, and propylene are each examples of unsubstituted alkylenes. The phrase
“substituted alkylene” refers to a divalent substituted alkyl group as defined above. Substituted or

unsubstituted lower alkylene groups have from 1 to about 6 carbons.

The phrase “unsubstituted cycloalkyl” refers to cyclic alkyl groups such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl and such rings substituted with straight and
branched chain alkyl groups as defined above. The phrase also includes polycyclic alkyl groups such
as, but not limited to, adamantyl norbornyl, and bicyclo[2.2.2]octyl and the like, as well as such rings
substituted with straight and branched chain alkyl groups as defined above. Thus, the phrase would
include methylcylcohexyl groups among others. The phrase does not include cyclic alkyl groups
containing heteroatoms. Unsubstituted cycloalkyl groups may be bonded to one or more carbon
atom(s), oxygen atom(s), nitrogen atom(s), and/or sulfur atom(s) in the parent compound. In some
embodiments unsubstituted cycloalkyl groups have from 3 to 20 carbon atoms. In other
embodiments, such unsubstituted alkyl groups have from 3 to 8 carbon atoms while in others, such

groups have from 3 to 7 carbon atoms.

The phrase “substituted cycloalkyl” > has the same meaning with respect to unsubstituted cycloalkyl
groups that substituted alkyl groups have with respect to unsubstituted alkyl groups. Thus, the phrase
includes, but is not limited to, oxocyclohexyl, chlorocyclohexyl, hydroxycyclopentyl, and

chloromethylcyclohexyl groups.

The phrase “unsubstituted aryl” refers to aryl groups that do not contain heteroatoms. Thus the phrase
includes, but is not limited to, groups such as phenyl, biphenyl, anthracenyl, and naphthenyl by way

of example. Although the phrase “unsubstituted aryl” includes groups containing condensed rings
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oo s P S AR P o BT M

atom (Pl thOBLrddP dmpoibd, QoivederQ G (SEQ | D NO 139) 300. 3 40. 456
4026 (OP) QKY QPL DEL DKT LYD OFM LQQ G ( SEQ I D NO 137)
32.3 58.77 (7) 4027 QKY QPL DEL DK(OP)T LYD OFM LQQ G

The pHrSEQuUbRAItINGY 4r317droup™ has the same meaning with respect to unsubstituted aryl groups

that substituted alkyl groups have with respect to unsubstituted alkyl groups. However, a substituted
aryl group also includes aryl groups in which one of the aromatic carbons is bonded to one of the non-
carbon or non-hydrogen atoms described above and also includes aryl groups in which one or more
aromatic carbons of the aryl group is bonded to a substituted and/or unsubstituted alkyl, alkenyl, or
alkynyl group as defined herein. This includes bonding arrangements in which two carbon atoms of
an aryl group are bonded to two atoms of an alkyl, alkenyl, or alkynyl group to define a fused ring
system (e.g., dihydronaphthyl or tetrahydronaphthyl). Thus, the phrase “substituted aryl” includes,
but is not limited to tolyl and hydroxyphenyl among others.

The phrase “unsubstituted alkenyl” refers to straight and branched chain and cyclic groups such as
those described with respect to unsubstituted alkyl groups as defined above, except that at least one
double bond exists between two carbon atoms. Examples include, but are not limited to vinyl, -
CH=C(H)(CHs), -CH=C(CHs),, -C(CH3)=C(H),, -C(CH3)=C(H)(CHs), -C(CH,CH3)=CH,,
cyclohexenyl, cyclopentenyl, cyclohexadienyl, butadienyl, pentadienyl, and hexadienyl among others.

Lower unsubstituted alkenyl groups have from 1 to about 6 carbons.

The phrase “substituted alkenyl” has the same meaning with respect to unsubstituted alkenyl groups
that substituted alkyl groups have with respect to unsubstituted alkyl groups. A substituted alkenyl
group includes alkenyl groups in which a non-carbon or non-hydrogen atom is bonded to a carbon
double bonded to another carbon and those in which one of the non-carbon or non-hydrogen atoms is
bonded to a carbon not involved in a double bond to another carbon. For example, -CH=CH-OCHj;
and -CH=CH-CH,-OH are both substituted alkenyls. Oxoalkenyls wherein a CH, group is replaced
by a carbonyl, such as -CH=CH-C(QO)-CHs;, are also substituted alkenyls.

The phrase “unsubstituted alkenylene” refers to a divalent unsubstituted alkenyl group as defined
above. For example, -CH=CH- is an exemplary unsubstituted alkenylene. The phrase “substituted

alkenylene™ refers to a divalent substituted alkenyl group as defined above.

The phrase “unsubstituted alkynyl” refers to straight and branched chain groups such as those

described with respect to unsubstituted alkyl groups as defined above, except that at least one triple
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29 55.876 117 (32) 4028 QNY QPL DEL DK(OP)T LYD QFM

LQQ G (SEQ I D NO 139) 175 28.63 100 (57) 4029 Q Kac)Y
W@RWIDEBSDK( OP) T LYD QFM LQQ G (SEQ | D NO 138) PGBIER009/051820

13.195 77 (33) 4030 Q( Kac)¥3QPL DEK(OP) D(Kac)T LYD

MLQQ G (SEQ I D NO 140) 279 65.4 (17) 403 Kac) Y
bond e%FﬁLS HEee %%@p?%@m“{p&j@%h@géw &Bn@%%)&%%&h), -

c=C QB=c éH 3)) 0= &L T ak( b= ER ofon

(G(T%%Q | D% 1%;@>%K ST )Kac)%ac%L gg?(opﬁ)g s
others DEFsUbst I teyElovE By | Seps heyenom 4 B)abg@ @ cgrbg®s: 81 4034

Q Kac)Y QD(HP) L DEL DK(OP)T LYD QFM LQQ G (SEQ I D

NO 144) 224.5 19.75 (31) 4035 Q Kac)Y QHP)L DEL
The phppee Opytitptesrliomml ey hesesaapanpeNathrgspyct ipunsytstiged alkgmd groups
that subst alk u VOGRS Ject tSldn /1 1 D 0ich8 hlkynyl

%1?%%52’%% %7%(‘@% Y é@LgBDBE{Itﬁg% g}@% %YD dFN% %%QQ &
group fnghudys) aikywich erorpy impirch BipnegErbon o NAyRERE Vet pfs bpped to a carbon

triple HILGLRD T Al LMo QR vRidh 5 BN b @)h a’1~'é§en7a@c%n f bonded to a
4039 sg.yKaC) Y L DEL DK(OP) T(HF) YD QFM L G (SEQ ID

carborngot iy olyedjig g Aripigbond to apahgr @b@&c Yalngs ipydpde, but are not limited to,
oxoa 1 ¢ ) =CH-C¥; and -

HERIONRIYR La Ma o S ST g
CO)-Nb-9BTyH1339 23.32 (36) 4042

The phrase “unsubstituted alkynylene” refers to a divalent unsubstituted alkynyl group as defined
above. A —C=C- is an example of an unsubstituted alkynylene. The phrase “substituted alkynylene”

refers to a divalent substituted alkynyl group as defined above.

The phrase “unsubstituted aralkyl” refers to unsubstituted alkyl groups as defined above in which a
hydrogen or carbon bond of the unsubstituted alkyl group is replaced with a bond to an aryl group as
defined above. For example, methyl (-CH3) is an unsubstituted alkyl group. If a hydrogen atom of
the methyl group is replaced by a bond to a phenyl group, such as if the carbon of the methyl were
bonded to a carbon of benzene, then the compound is an unsubstituted aralkyl group (i.e., a benzyl
group). Thus, the phrase includes, but is not limited to, groups such as benzyl, diphenylmethyl, and 1-
phenylethyl (-CH(C4¢H;)(CHs)).

The phrase “substituted aralkyl” has the same meaning with respect to unsubstituted aralkyl groups
that substituted aryl groups have with respect to unsubstituted aryl groups. However, substituted
aralkyls also include groups in which a carbon or hydrogen bond of the alkyl part of the group is
replaced by a bond to a non-carbon or a non-hydrogen atom. Examples of substituted aralkyl groups

include, but are not limited to, -CH,C(=0)(C¢Hs), and —CH,(2-methylphenyl).

The phrase “unsubstituted aralkenyl” refers to unsubstituted alkenyl groups as defined above in which
a hydrogen or carbon bond of the unsubstituted alkenyl group is replaced with a bond to an aryl group
as defined above. For example, vinyl is an unsubstituted alkenyl group. If a hydrogen atom of the

vinyl group is replaced by a bond to a phenyl group, such as if a carbon of the vinyl were bonded to a

carbon of benzene, then the compound is an unsubstituted aralkenyl group (i.e., a styryl group). Thus,
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Q Kac)Y QPL DEL DK(OP) T(HL) YD QFM LQQ G (SEQ I D
NO 152) 1342 38.15 (42) WO

WQO®9/13636852PCT/ | B2009/ 051820 80 TABLE 5 CONTI INUEDE2009/051820
[Angz Peptide] and [ Ang2- Pdpti de] - Anti body- Conpl ex:

the phisEioe s B OB (B S SN PG SR Regnylehens]

C(CsHANQHZA). T 1050 Ang- 2 P 1050 T 1/2 (Sc) hours 4043
Q Kac)Y QPL DE(Kac) DK(OP)T LYD GFM LQQ G (SEQ I D
NO 153) 240 14.515 110 (38) 4044 Q Kac)Y QPL DEL
The pHotse QR thtEDartdk byl s e (D ntdRilyOrithlrbdpkct %ur&ulﬂsﬂituﬁsﬂ aﬁa&enyl

IMETIN At e WSt e
aralke@'l‘l@i:ou@E(sa_ h]él),lde?@(%igﬁ WHiBRAY Kac a%o%%ﬁd?@eﬁ?érﬁi@tﬂe@lkh@lb%))f the
sroun LRl B bR 0y Y FBPROIIEN] 0T, S 986! (s
aralkeﬂf,ﬂé éﬁ)ulél 1KaN((I)deYl%L(8@3£e8ﬂBEngﬂ£SH) tg g@ﬁ@l@)(béf?&h&@@?&i@%ﬁéphmﬂ).
The pl@ﬁ Qﬁgﬁbsﬂ%{%%kyg%ﬁrérﬁo& Stl %a]lkbn)ﬁ@r gqﬁs d%r_lea a?)ove in which
a hydrdgn4b cdr%)bgg@ 5ﬁg{ B@Bis%u%ﬂ%é@n?ﬁ?g@ﬁxe@&{ewm alb¥hl to an aryl group
as deﬁgéy{b%. %&?SE 5:)@ aclﬁgaenﬁ)}é)(aayjlsp%ﬁt%eb% r@f‘( ]slgblqdffgen atom of
the acé‘sﬁliﬂeﬁgl()ugléér_leﬁlﬁi& .b38 boilBio adBbR1 gngﬂp d@chéis HEG)iéﬁ)gaﬁt)éé( ai ne were
ey R L T S LS F i
phraselifddes, (bSEQnd)tﬂlnh@i 165 GroudsAactPas —C@E{ﬁeﬁl Kad ) OH,REC -Picny 1.

The phD£se s&bgtltut)ea— arLII nyg:}ll\éls Ifh%ng;e I(nean g w1th res'p%gz%g unsubstituted aralkynyl

groups that substituted aryl groups have with respect to unsubstituted aryl groups. However, a
substituted aralkynyl group also includes groups in which a carbon or hydrogen bond of the alkynyl
part of the group is replaced by a bond to a non-carbon or a non-hydrogen atom. Examples of
substituted aralkynyl groups include, but are not limited to, -C=C-C(Br)(C¢Hs) and -C=C(2-
methylphenyl).

The phrase “unsubstituted heteroalkyl” refers to unsubstituted alkyl groups as defined above in which
the carbon chain is interrupted by one or more heteroatoms chosen from N, O, and S. Unsubstituted
heteroalkyls containing N may have NH or N(unsubstituted alkyl) in the carbon chain. For example,
unsubstituted heteroalkyls include alkoxy, alkoxyalkyl, alkoxyalkoxy, thioether, alkylaminoalkyl,
aminoalkyloxy, and other such groups. Typically, unsubstituted heteroalkyl groups contain 1-5
heteroatoms, and particularly 1-3 heteroatoms. In some embodiments unsubstituted heteroalkyls
include, for example, alkoxyalkoxyalkoxy groups such as ethyloxyethyloxyethyloxy.

The phrase “substituted heteroalkyl” has the same meaning with respect to unsubstituted heteroalkyl

groups that substituted alkyl groups have with respect to unsubstituted alkyl groups.

The phrase “unsubstituted heteroalkylene” refers to a divalent unsubstituted heteroalkyl group as
defined above. For example, —CH,-O-CH,- and —CH,-NH-CH,CH,- are both exemplary
unsubstituted heteroalkylenes. The phrase “substituted heteroalkylene” refers to a divalent substituted

heteroalkyl group as defined above.
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291.7 22 4055 Q(Kac)Y QPL DEL D(Dap) (OP)T LYD QFM LQQ
G (SEQ I D NO 165) 598 34.54 4056 QNY QPL DEL DK(OP) T

WO BPAYBSFM LQQ G (SEQ | D NO 166) 92.2 17.2 (PONIBX&51820
QNY QPL DEL DK(OP) T L(CF)D4§FM LQQ G (SEQ I D I\IQ 167)

110 1 T LYD L .
The plg@g IISE‘PSN% %Serog@ Jg\lY rf%s te gaﬁubstgp%%h@ﬁ? g@gg Ef(%gd%bove n
which EN&(ca¥Bpi cha¥Dis Wub@bﬁoﬁeSE@ldr&dﬂﬂ)alﬁﬁé chbsen fiEm6, d, and D60
L OP).T. LY
Unsub gy BTk o g Bt DR AL G 0 s te
carborl dRaiNOThY Phrasd Ssubstitutdber QX1 Kagl) ‘ﬁaﬂ?&.sa@E(ﬂ@ﬁl)lg DO @Rkt to

unsub%ﬁ%%‘}@%ﬁ%ﬁi %(%8@%8#{%%5{\@ el &&%ﬁ%%h%e(é%%%fpﬁct to

unsubSi@itddBi@)eroalkyl WouR009/ 136352PCT/ | B2009/ 051820 81 TABLE
6: [ Ang2- Pepti de] - Anti body- Conpl ex: Bi ndi ng and
Hal f-1ife Conmpound No. Sequence Ang-2 P 1050 nm Ang- 2
The phidse Zuﬂslﬁlbﬂtiﬁ,lte@oﬁﬂ:r@‘ﬂ(n}@h” EEdrs 1ok Winta ¥t KashstitXdd Gete:SEQ dyDeroup as

define Ngé)ef 7')51 C?]gg é]% 812{ }élic aﬁnp% a%%lﬁsu Iuteé&?&i&}éel@%e.c%he
phraseCEMs it GetéSHE Ay RN NQe L3 1) a Qivalont sdRZ8itdIWtefdRlkeDELroup as defined
DK(OP) T LYD QFM LQQ G (SEQ I D NG 139) 0.15

above.

The phrase “unsubstituted heteroalkynyl” refers to unsubstituted alkynyl groups as defined above in
which the carbon chain is interrupted by one or more heteroatoms chosen from N, O, and S.
Unsubstituted heteroalkynyls containing N may have NH or N(unsubstituted alkyl, alkene, or alkyne)
in the carbon chain. The phrase “substituted heteroalkynyl” has the same meaning with respect to
unsubstituted heteroalkynyl groups that substituted heteroalkyl groups have with respect to
unsubstituted heteroalkyl groups.

The phrase “unsubstituted heteroalkynylene™ refers to a divalent unsubstituted heteroalkynyl group as
defined above. Thus —CH,-O-CH,-C=C- is an example of an unsubstituted heteroalkynylene. The
phrase “substituted heteroalkynylene” refers to a divalent substituted heteroalkynyl group as defined

above.

The phrase “unsubstituted heterocyclyl” refers to both aromatic and nonaromatic ring compounds
including monocyclic, bicyclic, and polycyclic ring compounds such as, but not limited to,
quinuclidyl, containing 3 or more ring members of which one or more is a heteroatom such as, but not
limited to, N, O, and S. Although the phrase “unsubstituted heterocyclyl” includes condensed
heterocyclic rings such as benzimidazolyl, it does not include heterocyclyl groups that have other
groups such as alkyl or halo groups bonded to one of the ring members as compounds such as 2-
methylbenzimidazolyl are substituted heterocyclyl groups. Examples of heterocyclyl groups include,
but are not limited to: unsaturated 3 to 8 membered rings containing 1 to 4 nitrogen atoms such as, but
not limited to pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyridyl, dihydropyridyl, pyrimidyl,
pyrazinyl, pyridazinyl, triazolyl (e.g., 4H-1,2,4-triazolyl, 1H-1,2,3-triazolyl, 2H-1,2,3-triazolyl etc.),
tetrazolyl, (e.g., 1H-tetrazolyl, 2H tetrazolyl, etc.); saturated 3 to 8 membered rings containing 1 to 4
nitrogen atoms such as, but not limited to, pyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl;

condensed unsaturated heterocyclic groups containing 1 to 4 nitrogen atoms such as, but not limited
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4029 QKac)Y QPL DEL DK(OP)T LYD QFM LQQ G (SEQ I D

NO 138) 0.41 4030 Q(Kac)Y QPL DEK(OP) D(Kac)T LYD QFM
WO QQIBESEQ | D NO 140) 1.27 72 4032  Kac)Y QPRCTDEE2009/051820

D(Kac) T K(OP) YD OFM LQQ G @6EQ | D NO 142) >100 4043

B (CORR: N (oo e Aol i ETE TR
benzotafoBEQk DY 3 Dt mOmHcked 44 SoriXitkag ) Yo ThlygBEAtikacnd 1 to 3 nitrogen
o B L 1RE R S .G AR MBI 588, S A054 .
oxadiax@dyIl 62)5-adizolyd RED); CAikaeg Y to@Rhercke dD{(ngaponfliRial1 oY xEdM atoms
and 1 E%t%g%r% P Is E%fg%& é%srét %@}6%%3 tf)%g%g}“{@%‘g zlrgs}ég%leg 4’%@% ll'1eter0cyc1ic
groupdISp@RAINE 1QRPL olblen BXoKa ahd 1 toYihifhdvh hiQRds Gof Skkdle bebdxAz0By)l,
benzo%agé%@lgﬂéb%%g%§l%l§%g)2%—%;1)—%%21%%%&6%)P;%%eé%feég tg:é%llelfnge%egrings
contaii¥Ka &) Tsull A tEIMnd QR Sn{tDEEY dteINUCH 75 Put Nt limidd 68 thiazolyl,
isothia%ﬁl%ﬁiaﬁgr i)gl,_iggléth&%% l;rl ,@%i%'\zﬂo%g@3g(t&§5%glﬁ ,5-
thiadid@bM, bQQR saufaSidQ tb B nN@ibdréd Yindd dontadthgQ 160 Kalex Ytofdland 1 to 3 nitrogen
atoms g&:g%%, a%%g)i F%%ggﬂ} té%fc%i\lﬂlty%,%ga&e)%s% ! Qiajr_al\l%dé%% éll\eu@géd I‘ngs
contaiNG} 17%0) sulfu?88mSmck 65 But@oianiied € dakicdDELdi i (IO IGIKRRIC fihydrydiXhionyl,
tetrah%%%&%&%ﬁét@g&ﬁ%ﬂ%?%u?@doﬁ Zl{’ﬁ%tg%?:?rcgc %E%Dr%%%g 1t02
sulfur 2009 AABHBIAMEOLEH BAHO NcB2d B2 0ho8 EmitABL FbebzoBNbIyNUER o thiadiazolyl,
benzothiazinyl (e.g., 2H-1,4-benzothiazinyl, etc.), dihydrobenzothiazinyl (e.g., 2H-3,4-
dihydrobenzothiazinyl, etc.), unsaturated 3 to 8 membered rings containing oxygen atoms such as, but
not limited to furyl; unsaturated condensed heterocyclic rings containing 1 to 2 oxygen atoms such as
benzodioxolyl (e.g., 1,3-benzodioxoyl, etc.); unsaturated 3 to & membered rings containing an oxygen
atom and 1 to 2 sulfur atoms such as, but not limited to, dihydrooxathiinyl; saturated 3 to 8 membered
rings containing 1 to 3 oxygen atoms and 1 to 2 sulfur atoms such as 1,4-oxathiane; unsaturated
condensed rings containing 1 to 2 sulfur atoms such as benzothienyl, benzodithiinyl; and unsaturated
condensed heterocyclic rings containing an oxygen atom and 1 to 3 oxygen atoms such as
benzoxathiinyl. Heterocyclyl group also include those described above in which one or more S atoms
in the ring is double-bonded to one or two oxygen atoms (sulfoxides and sulfones). For example,
heterocyclyl groups include tetrahydrothiophene, tetrahydrothiophene oxide, and tetrahydrothiophene
1,1-dioxide. In some embodiments heterocyclyl groups contain 5 or 6 ring members. In other
embodiments heterocyclyl groups include morpholine, piperazine, piperidine, pyrrolidine, imidazole,
pyrazole, 1,2,3-triazole, 1,2,4-triazole, tetrazole, thiomorpholine, thiomorpholine in which the S atom
of the thiomorpholine is bonded to one or more O atoms, pyrrole, homopiperazine, oxazolidin-2-one,

pyrrolidin-2-one, oxazole, quinuclidine, thiazole, isoxazole, furan, and tetrahydrofuran.

The phrase “substituted heterocyclyl” refers to an unsubstituted heterocyclyl group as defined above
in which one of the ring members is bonded to a non-hydrogen atom such as described above with
respect to substituted alkyl groups and substituted aryl groups. Examples include, but are not limited
to, 2-methylbenzimidazolyl, S-methylbenzimidazolyl, 5-chlorobenzthiazolyl, 1-methyl piperazinyl,
and 2-chloropyridyl.
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[ Ang2- Pepti de] - Anti body- Conpl ex: Binding and Half-life
4074 (Kac)Y QPL DEL D(Kac) T LK(OP)D QFM LQQ G (SEQ I D
WOEn098pBsB2. 82 4075 Q(Kac) Y QPL DEL D(Kac) T LME(/BR)09/051820
QFM LQQ G (SEQ I D NO: 183) @719 65 4076 Q Kac)Y QPL DEL

The pl%ségﬁ%s&s%%d&g%g%arlg% tfcf {ﬂ%%%%(lltt%% %9&%%@%%%1 ?g%ugso a757deﬁned
above NChukSimsubk8tutzd heté%lr&ll ﬁ)ﬁﬁﬁdl}c‘éﬁ(@g{ dﬂib.()?t ?ﬁmag%ﬁ@EaMidaleﬂ’L
e e B B b B
heterodrB Qe s Kagp iRl arDimhtictéaey clyllegYdup QkMekikéd@B)@. G ( SEQ | D
o O e e S b o B T oL
which 2@%‘1@? %%5605. g@;&g_?bﬂn% %h&?l%%séiﬁ%iﬂglﬂyw ik gﬁ)ﬁwcgd with 200ond\Wa
netero GG BB A P PTG g RGP Wk (VPG4 R e ! w1
a hydr{ géﬁfﬁtc(gﬁl dr tﬁ@fl&@yﬂ gi@/f}sbﬁ;s 1415512(%d %gbésﬂho %&e?&c@fk%uﬁ,%ﬁlﬂ‘?gﬁ/ﬁthe
carbon PG oL GG G L5 O sy RO of the
pyridikdrbr dM{eP} 3r 4 M FydinQPhén thSERpolhdNOad 3B)ibsGiitedheBrodQAdalkyl
QKac)Y QPL DE(Kac) DK(OP)T LYD QFM LQQ G ( SEQ I D

EOUPNO 153) 53 27 34 4044 Q Kac)Y QPL DEL DK(OP) T LFD QFM
LQQ G (SEQ | D NO 154) 40 22

The phrase “substituted heterocyclylalkyl” has the same meaning with respect to unsubstituted
heterocyclylalkyl groups that substituted aralkyl groups have with respect to unsubstituted aralkyl
groups. A substituted heterocyclylalkyl group also includes groups in which a non-hydrogen atom is
bonded to a heteroatom in the heterocyclyl group of the heterocyclylalkyl group such as, but not
limited to, a nitrogen atom in the piperidine ring of a piperidinylalkyl group.

The phrase “unsubstituted heterocyclylalkenyl” refers to unsubstituted alkenyl groups as defined
above in which a hydrogen or carbon bond of the unsubstituted alkenyl group is replaced with a bond
to a heterocyclyl group as defined above. For example, vinyl is an unsubstituted alkenyl group. If'a
hydrogen atom of the vinyl group is replaced by a bond to a heterocyclyl group, such as if the carbon
of the vinyl were bonded to carbon 2 of pyridine or carbons 3 or 4 of the pyridine, then the compound

is an unsubstituted heterocyclylalkenyl group.

The phrase “substituted heterocyclylalkenyl” has the same meaning with respect to unsubstituted
heterocyclylalkenyl groups that substituted aralkenyl groups have with respect to unsubstituted
aralkenyl groups. However, a substituted heterocyclylalkenyl group also includes groups in which a
non-hydrogen atom is bonded to a heteroatom in the heterocyclyl group of the heterocyclylalkenyl
group such as, but not limited to, a nitrogen atom in the piperidine ring of a piperidinylalkenyl group.
The phrase “unsubstituted heterocyclylalkynyl” refers to unsubstituted alkynyl groups as defined
above in which a hydrogen or carbon bond of the unsubstituted alkynyl group is replaced with a bond
to a heterocyclyl group as defined above. For example, acetylene is an unsubstituted alkynyl group.
If a hydrogen atom of the acetylene group is replaced by a bond to a heterocyclyl group, such as if the
carbon of the acetylene were bonded to carbon 2 of pyridine or carbons 3 or 4 of the pyridine, then the

compound is an unsubstituted heterocyclylalkynyl group.
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4045 Q(Kac)Y QHP)L DE(ThA) DK(OP) T L(NOR)FD QFMLQQ G
(SEQ I D NO 155) 47 4048 Q Kac)Y QPL DE(Kac) DK(OP)T

W@ eNOIBER: FM LQQ G (SEQ | D NO 158) 45 4058 EINVIEPN/051820
DEL DK(OP) T LYD QFM LQQ G @®EQ ID NO. 39) 51 4092 PL

DEL ..DK( OP LYD LOQ, EQ I D NGO 191) 60 WO .

The p@%Q?‘Té‘%@%&%ﬂ%@%’ %@B /g‘és(ltg‘? me RSP Rng Witk pegpecg ppsubstituted

hetero&RgAZkyRar drope maosiibetitiNed ardleydye piongs Kapoivith RE(eclte nadubstituted
from BrﬁgglgﬁVEGF Bi ndi 1050 f3Hal f. Li

aralkyitd €HEPY rig S SEHH PEODSHY R " BoHPEa Y udfﬂﬁg@%? Whichg o
hydrogkd adnBikiabided tof sehe(divasom MARELhelerdbydlyl gtop of tHeQdRratyaylalksinyDgroup
such asG,%(l)r?’ no% lil%ited t%, ap nitrogGeg g‘f})mlm Ihze%iperigi_nérrelrrlg (')\¥ aAf)iperidinylalkynyl group.

The phrase “unsubstituted alkoxy” refers to a hydroxyl group (-OH) in which the bond to the
hydrogen atom is replaced by a bond to a carbon atom of an otherwise unsubstituted alkyl group as

defined above.

The phrase “substituted alkoxy” refers to a hydroxyl group (-OH) in which the bond to the hydrogen
atom is replaced by a bond to a carbon atom of an otherwise substituted alkyl group as defined above.
A “pharmaceutically acceptable salt” includes a salt with an inorganic base, organic base, inorganic
acid, organic acid, or basic or acidic amino acid. Salts of inorganic bases include, for example, alkali
metals such as sodium or potassium; alkaline earth metals such as calcium and magnesium or
aluminum; and ammonia. Salts of organic bases include, for example, trimethylamine, tricthylamine,
pyridine, picoline, ethanolamine, dicthanolamine, and triethanolamine. Salts of inorganic acids
include for example, hydrochloric acid, hydroboric acid, nitric acid, sulfuric acid, and phosphoric
acid. Salts of organic acids include for example, formic acid, acetic acid, trifluoroacetic acid, fumaric
acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, and p-toluenesulfonic acid. Salts of basic amino acids include, for example,
arginine, lysine and ornithine. Acidic amino acids include, for example, aspartic acid and glutamic

acid.

"Tautomers" refers to isomeric forms of a compound that are in equilibrium with each other. The
concentrations of the isomeric forms will depend on the environment the compound is found in and
may be different depending upon, for example, whether the compound is a solid or is in an organic or
aqueous solution. For example, in aqueous solution, ketones are typically in equilibrium with their
enol forms. Thus, ketones and their enols are referred to as tautomers of each other. As readily
understood by one skilled in the art, a wide variety of functional groups and other structures may
exhibit tautomerism, and all tautomers of compounds the invention are within the scope of the present

invention.

Certain embodiments are derivatives referred to as prodrugs. The expression “prodrug” denotes a
derivative of a pharmaceutically or therapeutically active drug, e.g., esters and amides, wherein the
derivative has an enhanced characteristic such as, for example, enhanced delivery and therapeutic
value as compared to the drug and can be transformed into the drug by an enzymatic or chemical

process. See, for example, R.E. Notari, Methods Enzymol. 112:309-323 (1985); N. Bodor, Drugs of
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0.5 60051 NA CTer VA1l 6006 10 0 71 11 2 0.2
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waeo2138s2 11 2 0.2 6010 10 0 344 11 O 601 1PARIE20@4051820
11 2 0.2 6012 10 0 278 1390 0.6 6013 17

the Future 6:165-182 (1981); H. Bundgaard, Chapter 1 in Design of Prodrugs (H. Bundgaard, ed.),
Elsevier, New York (1985); and A. G. Gilman et al., Goodman And Gilman's The Pharmacological
Basis of Therapeutics, 8" ed., McGraw-Hill (1990). Thus, the prodrug may be designed to alter the
metabolic stability or transport characteristics of a drug, mask side effects or toxicity of a drug,
improve the flavor of a drug, or to alter other characteristics or properties of a drug. Compounds of
the present invention include enriched or resolved optical isomers at any or all asymmetric atoms as
are apparent from the depictions. Both racemic and diastercomeric mixtures, as well as the individual
optical isomers can be isolated or synthesized so as to be substantially free of their enantiomeric or

diastereomeric partners. All such stereoisomers are within the scope of the invention.

The term "carboxy protecting group” as used herein refers to a carboxylic acid protecting ester group
employed to block or protect the carboxylic acid functionality while the reactions involving other
functional sites of the compound are carried out. Carboxy protecting groups are disclosed in, for
example, Greene, Protective Groups in Organic Synthesis, pp. 152-186, John Wiley & Sons, New
York (1981), which is hereby incorporated herein by reference. In addition, a carboxy protecting
group can be used as a prodrug, whereby the carboxy protecting group can be readily cleaved in vivo
by, for example, enzymatic hydrolysis to release the biologically active parent. T. Higuchi and V.
Stella provide a discussion of the prodrug concept in "Pro-drugs as Novel Delivery Systems”, Vol. 14
of the A.C.S. Symposium Series, American Chemical Society (1975), which is hereby incorporated
herein by reference. Such carboxy protecting groups are well known to those skilled in the art, having
been extensively used in the protection of carboxyl groups in the penicillin and cephalosporin fields,
as described in U.S. Patent Nos. 3,840,556 and 3,719,667, S. Kukolja, J. Am. Chem. Soc. 93:6267-
6269 (1971), and G.E. Gutowski, Tetrahedron Lett. 21:1779-1782 (1970), the disclosures of which are
hereby incorporated herein by reference. Examples of esters useful as prodrugs for compounds
containing carboxyl groups can be found, for example, at pp. 14-21 in Bioreversible Carriers in Drug
Design: Theory and Application (E.B. Roche, ed.), Pergamon Press, New York (1987), which is
hereby incorporated herein by reference. Representative carboxy protecting groups are C, to Cgq alkyl
(e.g., methyl, ethyl or tertiary butyl and the like); haloalkyl; alkenyl; cycloalkyl and substituted
derivatives thereof such as cyclohexyl, cyclopentyl and the like; cycloalkylalkyl and substituted
derivatives thereof such as cyclohexylmethyl, cyclopentylmethyl and the like; arylalkyl, for example,
phenethyl or benzyl and substituted derivatives thereof such as alkoxybenzyl or nitrobenzyl groups
and the like; arylalkenyl, for example, phenylethenyl and the like; aryl and substituted derivatives
thereof, for example, 5-indanyl and the like; dialkylaminoalkyl (e.g., dimethylaminoethyl and the
like); alkanoyloxyalkyl groups such as acetoxymethyl, butyryloxymethyl, valerytoxymethyl,
isobutyryloxymethyl, isovaleryloxymethyl, 1-(propionyloxy)-1-ethyl, 1-(pivaloyloxyl)-1-ethyl, 1-
methyl-1-(propionyloxy)-1-ethyl, pivaloyloxymethyl, propionyloxymethyl and the like;
cycloalkanoyloxyalkyl groups such as cyclopropylcarbonyloxymethyl, cyclobutylcarbonyloxymethyl,
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cyclopentylcarbonyloxymethyl, cyclohexylcarbonyloxymethyl and the like; aroyloxyalkyl, such as
benzoyloxymethyl, benzoyloxyethyl and the like; arylalkylcarbonyloxyalkyl, such as
benzylcarbonyloxymethyl, 2-benzylcarbonyloxyethyl and the like; alkoxycarbonylalkyl, such as
methoxycarbonylmethyl, cyclohexyloxycarbonylmethyl, 1-methoxycarbonyl-1-ethyl, and the like;
alkoxycarbonyloxyalkyl, such as methoxycarbonyloxymethyl, t-butyloxycarbonyloxymethyl, 1-
ethoxycarbonyloxy-1-ethyl, 1-cyclohexyloxycarbonyloxy-1-ethyl and the like;
alkoxycarbonylaminoalkyl, such as t-butyloxycarbonylaminomethyl and the like;
alkylaminocarbonylaminoalkyl, such as methylaminocarbonylaminomethyl and the like;
alkanoylaminoalkyl, such as acetylaminomethyl and the like; heterocycliccarbonyloxyalkyl, such as
4-methylpiperazinylcarbonyloxymethyl and the like; dialkylaminocarbonylalkyl, such as
dimethylaminocarbonylmethyl, diethylaminocarbonylmethyl and the like; (5-(alkyl)-2-0xo0-1,3-
dioxolen-4-yl)alkyl, such as (5-t-butyl-2-oxo0-1,3-dioxolen-4-yl)methyl and the like; and (5-phenyl-2-
0x0-1,3-dioxolen-4-yl)alkyl, such as (5-phenyl-2-oxo0-1,3-dioxolen-4-yl)methyl and the like.

The term "N-protecting group” or "N-protected” as used herein refers to those groups intended to
protect the N-terminus of an amino acid or peptide or to protect an amino group against undesirable
reactions during synthetic procedures. Commonly used N-protecting groups are disclosed in, for
example, Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, New York (1981),
which is hereby incorporated by reference. For example, N-protecting groups can comprise acyl
groups such as formyl, acetyl, propionyl, pivaloyl, t-butylacetyl, 2-chloroacetyl, 2-bromoacetyl,
trifluoroacetyl, trichloroacetyl, phthalyl, o-nitrophenoxyacetyl, a-chlorobutyryl, benzoyl, 4-
chlorobenzoyl, 4-bromobenzoyl, 4-nitrobenzoyl, and the like; sulfonyl groups such as
benzenesulfonyl, p-toluenesulfonyl and the like; carbamate forming groups such as
benzyloxycarbonyl, p-chlorobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl, p-
nitrobenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl, p-bromobenzyloxycarbonyl, 3,4-
dimethoxybenzyloxycarbonyl, 3,5-dimethoxybenzyloxycarbonyl, 2,4-dimethoxybenzyloxycarbonyl,
4-methoxybenzyloxycarbonyl, 2-nitro-4,5-dimethoxybenzyloxycarbonyl, 3,4,5-
trimethoxybenzyloxycarbonyl, 1-(p-biphenylyl)-1-methylethoxycarbonyl, a,0-di methyl-3,5-
dimethoxybenzyloxycarbonyl, benzhydryloxycarbonyl, t-butyloxycarbonyl,
diisopropylmethoxycarbonyl, isopropyloxycarbonyl, ethoxycarbonyl, methoxycarbonyl,
allyloxycarbonyl, 2,2,2 -trichloroethoxycarbonyl, phenoxycarbonyl, 4-nitrophenoxycarbonyl,
fluorenyl-9-methoxycarbonyl, cyclopentyloxycarbonyl, adamantyloxycarbonyl,
cyclohexyloxycarbonyl, phenylthiocarbonyl and the like; alkyl groups such as benzyl,
triphenylmethyl, benzyloxymethyl and the like; and silyl groups such as trimethylsilyl and the like. In
some embodiments N-protecting groups are formyl, acetyl, benzoyl, pivaloyl, t-butylacetyl,
phenylsulfonyl, benzyl, 9-fluorenylmethyloxycarbonyl (Fmoc), t-butyloxycarbonyl (Boc), and
benzyloxycarbonyl (Cbz).
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As used herein, “halo,” "halogen" or "halide" refers to F, CI, Br or L.

As used herein, the abbreviations for any protective groups, amino acids or other compounds, are,
unless indicated otherwise, in accord with their common usage, recognized abbreviations, or the
TUPAC-IUB Commission on Biochemical Nomenclature, Biochem. 11:942-944 (1972).

As used herein, "substantially pure” means sufficiently homogeneous to appear free of readily
detectable impurities as determined by standard methods of analysis, such as thin layer
chromatography (TLC), gel electrophoresis, and high performance liquid chromatography (HPLC),
used by those of skill in the art to assess such purity, or sufficiently pure such that further purification
would not detectably alter the physical and chemical properties, such as enzymatic and biological
activities, of the substance. Substantially pure includes compositions in which the compound of the
invention forms the major component of the composition, such as constituting about 50%, about 60%,
about 70%, about 80%, about 90%, or about 95% or more of the substances in the composition.
Methods for purification of compounds to produce substantially chemically pure compounds are
known to those of skill in the art. A substantially chemically pure compound may, however, be a
mixture of stereoisomers. In such instances, further purification may increase the specific activity of
the compound. However, a compound of the invention need not always be provided in a specific
purified state. Partially purified compositions will have utility in certain embodiments and depending
on the desired use. For example, purification methods that may yield a greater total recovery of a
compound of the invention may produce a lower degree of relative purification.

As used herein, "biological activity" refers to the in vivo activities of a compound, composition, or
other mixture, or physiological responses that result upon in vivo administration of a compound,
composition or other mixture. Biological activity thus encompasses therapeutic effects, diagnostic
effects and pharmaceutical activity of such compounds, compositions, and mixtures. The term
"biologically active" or "functional” when used as a modifier of'a composition of the invention
containing polypeptides or compositions thercof refers to a polypeptide that exhibits at least one

activity that is characteristic of or similar to a compound of the invention.

As used herein, "pharmacokinetics” refers to the concentration of an administered compound in the
serum over time. Pharmacodynamics refers to the concentration of an administered compound in
target and nontarget tissues over time and the effects on the target tissue (e.g., efficacy) and the non-
target tissue (e.g., toxicity). Improvements in, for example, pharmacokinetics or pharmacodynamics
can be designed for a particular targeting agent or biological agent, such as by using labile linkages or
by modifying the chemical nature of any linker (e.g., changing solubility, charge, and the like).

As employed herein, the phrases “an effective amount” and “therapeutically effective amount” refer to
an amount of a compound of the invention that is useful or able to support an observable change in the

level of one or more biological activity characteristic of a composition of the invention, or a dose
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sufficient to impart a beneficial effect, e.g., an amelioration of a symptom on the recipient thereof.
The specific therapeutically effective dose level for any particular subject will depend upon a variety
of factors including the symptom or disorder being treated, the severity of the symptom or disorder,
the activity of the specific compound, the route of administration, the rate of clearance of the
compound, the duration of treatment, the drugs used in combination or coincident with the compound,
the age, body weight, sex, diet, and general health of the subject, and like, as well as other factors well
known in the medical arts and sciences. A therapeutically effective amount can be an amount of a
compound of the invention sufficient to produce a measurable inhibition of angiogenesis in the tissue
being treated, i.e., an angiogenesis-inhibiting amount. Inhibition of angiogenesis can be measured in
situ by immunohistochemistry, or by other methods known to one skilled in the art. Various general
considerations taken into account in determining the “therapeutically effective amount” are known to
those of skill in the art and are described, e.g., in Gilman, A.G., et al., Goodman And Gilman's The
Pharmacological Basis of Therapeutics, 8" ed., McGraw-Hill (1990); and Remington's
Pharmaceutical Sciences, 17™ ed., Mack Publishing Co., Easton, PA (1990).

As used herein, the terms "concurrently administered” and "concurrent administration” encompass
substantially simultaneous administration of one or more compounds of the invention and one other

oncology therapeutic.

As used herein, the term, "non-concurrent” administration encompasses administering one or more
compunds of the invention at different times, in any order, whether overlapping or not. This includes,
but is not limited to, sequential treatment (such as pretreatment, post-treatment, or overlapping
treatment) with the components of the combination, as well as regimens in which the drugs are
alternated, or wherein one component is administered long-term and the other(s) are administered

intermittently.

EXAMPLES
The versatility of the invention is illustrated by the following Examples, which illustrate typical

embodiments of the invention and are not limiting of the claims or specification in any way.

Example 1

Synthesis of a compound of the invention

Peptides of the invention can be linked to antibody 38C2 by the following procedure: One mL
antibody 38C2 in phosphate buffered saline (10 mg/mL) is added to 12 pL of a 10 mg/mL stock

solution of Peptide and the resulting mixture maintained at room temperature for 2 hours prior to use.

Example 2
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DPK- 9 and 91141-’191’1 }K gegle ﬁ{; were used as frameworks for the humanization of the kappa light
chain variable domain, and human VH gene DP-47 and human Jy gene Ju4 are used as frameworks
for the humanization of the heavy chain variable domain of m38C2. All complementarity
determining region (CDR) residues as defined by Kabat er al., as well as defined framework residues
in both light chain and heavy chain variable domain, were grafted from m38C2 onto the human
framework. The selection of grafted framework residues may be based on the crystal structure of
mouse mAb 33F12 Fab (PDB 1AXT). mAb 33F12 Fab shares a 92% sequence homology with
m38c2 in the variable domains and identical CDR lengths. Furthermore, both 33F12 and m38C2 have
similar catalytic activity. Framework residues consisted of five residues in the light chain and seven
residues in the heavy chain (Figure 7A) and encompassed the residues that are likely to participate
directly or indirectly in the catalytic activity of m38C2. These include the reactive lysine of m38C2,

H35

%3 which is positioned in framework region 3 (FR3) of the heavy chain. Six residues, Ser

Lys
Val™, Trp™’, Trp™, and Phe™®, which are conserved between mouse mAbs 33F12 and 38C2, are

H93 . .
. These residues were also conserved in the

within a 5-A radius of the € amino group of Lys
humanization. Lys™" lies at the bottom of a highly hydrophobic substrate binding sites of mouse
mAbs 33F12 and 38C2. In addition to CDR residues, a number of framework residues line this
pocket. Among these, Leu™’, GIn"?, Ser™®, val™, Phe™’, val™, Ser™’, Glu™®, GlyHgg, 11e™, and

Thr™ were grafted onto the human framework.

Expression

By fusing the humanized variable domains to human constant domains C, and C,;1, h38C2 was
initially generated as Fab expressed in E. coli. Next, h38c2 IgG was formed from h38c2 Fab using
the PIGG vector engineered for human IgG1 expression in mammalian cells. Supernatants from
transiently transfected human 293T cells were subjected to affinity chromatography on recombinant
protein A, yielding approximately 1 mg/L h38C2 IgG1. Purity was established by SDS-PAGE

followed by Coomassie blue staining.

B-Diketone Compounds —
0 0
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The enaminone formed by the covalent addition of a f-diketone with m38c2 has a characteristic UV
absorbance at Ay, = 318 nm. Like m38C2 IgG, h38C2 IgG showed the characteristic enaminone
absorbance after incubation with B-diketone. As a negative control, recombinant human anti-HIV-1
gp120 mAD b12 with the same IgG1 isotype as h38C2 but without reactive lysine, did not reveal
enaminone absorbance after incubation with B-diketone 2. For a quantitative comparison of the
binding of B-diketones to m38C2 and h38C2, the authors used a competition ELISA. The antibodies
were incubated with increasing concentrations of B-diketones 2 and 3 and assayed against
immobilized BSA-conjugated B-diketone 1. The apparent equilibrium dissociation constants were 38
UM (m38C2) and 7.6 uM (h38C2) for B-diketone 2 and 0.43 pM (m38C2) and 1.0 uM (h38C2) for -
diketone 3, revealing similar B-diketone binding properties for mouse and humanized antibody (Fig.
6).

Molecular modeling — A molecular model of h38C2 Fab was constructed by homology modeling
using the crystal structure of a related aldolase antibody, mouse 33F12 Fab (Protein Data Bank ID:
1AXT), as a template. The crystal structure of mouse 33F12 Fab was previously determined at a
resolution of 2.15 A.* Alignment of mouse 33F12 and 38C2 amino acid sequences using the
HOMOLOGY module within INSIGHT II software (Accelrys) confirmed that both sequences are
highly homologous. They differ from each other by 19 out of 226 amino acids in the two variable
domains, and their CDRs share the same lengths. In addition to the high sequence homology, both
structures exhibit considerable structural similarity, as observed by a low-resolution crystal structure
of 38C2. Residues in the model were mutated to conform to the h38C2 amino acid sequence and
sidechains were placed based on standard rotamers. This model was then minimized with the
DISCOVER module in INSIGHT II using 100 steps each of steepest descent minimization followed

by conjugate gradient minimization.

Construction of h38C2 Fab —

The sequences of the variable light and heavy chain domains of m38C2 (SEQ ID NOs:4 and 5
respectively) as well as the sequences of human germline sequences DPK-9 (SEQ 1D NO:6), JK4
(SEQ ID NO:7), DP-47 (SEQ ID NO:8), and JH4 (SEQ ID NOs:9, 10, and 11) (V BASE;
http://vbase.mrc-cpe.cam.ac.uk/) were used to design overlapping oligonucleotides for the synthetic
assembly of humanized V, and and Vy, respectively. N-glycosylation sites with the sequence NXS/T
as well as internal restriction sites HindlIll, Xbal, Sacl, Apal, and Sfil were avoided. PCR was carried
out by using the Expand High Fidelity PCR System (Roche Molecular Systems). The humanized V.
oligonucleotides were: L flank sense ( Rader, C., Ritter, G., Nathan, S., Elia, M., Gout, I., Junbluth,
A.A., J. Biol. Chem. 275: 13668-13676 (2000)) (sense 5’-GAGGAGGAGGAGGAGGGCCCAGGC
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GGCCGAGCTCCAGATGACCCAGTCTCTCCA-3* SEQ ID NO:12); h38C2L1 (sense; 5'-GAGCT
CCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGTGACCGCGTCACCATCAC
TTG-3") (SEQ ID NO:13 ); h38C2L2 (antisense; S-ATTCAGATATGGGCTGCCATAAGTGTGCA
GGAGGCTCTGACTGGAGCGGCAAGTGATGGTGACGCGGTC-3" (SEQ ID NO:14 ); h38C2L3
(sense; S-TATGGCAGCCCATATCTGAATTGGTATCTCCAGAAACCAGGCCAGTCTCCTAAG
CTCCTGATCTAT-3") (SEQ ID NO:15 ); h38C2L4 (antisense; 5'-CTGAAACGTGATGGGACACC
ACTGAAACGATTGGACACTTTATAGATCAGGAGCTTAGGAGACTG-3") (SEQ ID NO:16 );
h38C2L5 (sense; 5'-AGTGGTGTCCCATCACGTTTCAGTGGCAGTGGTTCTGGCACAGATTTC
ACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAGTG-3") (SEQ ID NO:17);h38C2L6
(antisense; 5'-GATCTCCACCTTGGTCCCTCCGCCGAAAGTATAAGGGAGGTGGGTGCCCTGA
CTACAGAAGTACACTGCAAAATCTTCAGGTTGCAG-3") (SEQ ID NO:18); L antisense flank
(C. Rader et al., J. Biol. Chem. 275:13668-13676 (2000)) (antisense5’-GACAGATGGTGCAGCCAC
AGTTCGTTTGATCTCCACCTTGGTCCTCC-3* SEQ ID NO:19). The humanized Vy
oligonucleotides were: H flank sense (C. Rader et al., J. Biol. Chem. 275:13668-13676 (2000))(sense
5’-GCTGCCCAACCAGCCATGGCCGAGGTGCAGCTGGTGGAGTCTGGGGGA-3> SEQ ID
NO:20); h38C2H1 (sense; 5'-GAGGTGCAGCTGGTGGAGTCTGGCGGTGGCTTGGTACAGCCT
GGCGGTTCCCTGCGCCTCTCCTGTGCAGCCTCTGGCT-3") (SEQ ID NO:21); h38C2H2
(antisense; 5'-CTCCAGGCCCTTCTCTGGAGACTGGCGGACCCAGCTCATCCAATAGTTGCTA
AAGGTGAAGCCAGAGGCTGCACAGGAGAG-3") (SEQ ID NO:22); h38C2H3 (sense; 5-TCTCC
AGAGAAGGGCCTGGAGTGGGTCTCAGAGATTCGTCTGCGCAGTGACAACTACGCCACGC
ACTATGCAGAGTCTGTC-3") (SEQ ID NO:23); h38C2H4 (antisense; 5-CAGATACAGCGTGTTC
TTGGAATTGTCACGGGAGATGGTGAAGCGGCCCTTGACAGACTCTGCATAGTGCGTG-3")
(SEQ ID NO:24); h38C2HS (sense; 5-CAATTCCAAGAACACGCTGTATCTGCAAATGAACAGC
CTGCGCGCCGAGGACACGGGCATTTATTACTGTAAAACG-3") (SEQ ID NO:25); h38C2H6
(antisense; 5'-TGAGGAGACGGTGACCAGGGTGCCCTGGCCCCAGTAGCTGAAACTGTAGAA
GTACGTTTTACAGTAATAAATGCCCGTG-3") (SEQ ID NO:26); H flank antisense (C. Rader et
al., J. Biol. Chem. 275:13668-13676 (2000))(antisense 5°’-GACCGATGGGCCCTTGGTGGAGGCT
GAGGAGACGGTGACCAGGGTGCC-3* SEQ ID NO:27). Following assembly, humanized V. and
Vy were fused to human C, and C,11, respectively, and the resulting light chain and heavy chain
fragment were fused and Sfi/-cloned into phagemid vector pComb3X as described (C. Rader ef a/, J.
Biol. Chem. 275:13668-13676 (2000); C.F. Barbas 3™ et al., Phage Display: A laboratory manual,
Cold Spring Harbor Laboratory, Cold Spring Harbor N.Y. (2001)). To enrich for clones with the
correct h38C2 sequence, Fab were displayed on phage and selected by one round of panning against
the immobilized B-diketone 1 (JW) conjugated to BSA. Soluble Fab were produced from single
clones and tested for binding to immobilized JW-BSA by ELISA using donkey anti-human F(ab'),
polyclonal antibodies conjugated to horseradish peroxidase (Jackson ImmunoResearch Laboratories)

as secondary antibody. Light chain and heavy chain encoding sequences of positive clones were
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analyzed by DNA sequencing using the primers OMPSEQ (5’-AAGACAGCTATCGCGATTGCAG-
3’ SEQ ID NO:28) and PELSEQ (5’-CTATTGCCTACGGCAGCCGCTG-3" SEQ ID NO:29) (C.F.
Barbas 3™ et al., Phage Display: A laboratory manual, Cold Spring Harbor Laboratory, Cold Spring
Harbor N.Y., (2001)), respectively, to confirm the assembled V. and Vg sequences of h38C2.

Construction, production, and purification of h38C2 IgG1 — The recently described vector PIGG (C.
Rader et al, FASEB J., 16:2000-2002 (2002)) was used for mammalian expression of h38C2 IgG1.
The mammalian expression vector PIGG-h38c2 is illustrated in FIGURE 23. The 9kb vector
comprises heavy chain y1 and light chain k expression cassettes driven by a bidirectional CM
promoter construct. Using primers PIGG-h38C2H (sense; 5'-GAGGAGGAGGAGGAGGAGCTCAC
TCCGAGGTGCAGCTGGTGGAGTCTG-3") (SEQ ID NO:30) and GBACK (5’-GCCCCCTTATTA
GCGTTTGCCATC-3’ SEQ ID NO:31) (C.F. Barbas 3" et al, Phage Display: A laboratory manual,
Cold Spring Harbor Laboratory, Cold Spring Harbor N.Y. (2001)), the VH coding sequence from
h38C2 Fab in phagemid vector pComb3X was amplified, digested with Sac/ and Apal, and cloned
into the appropriately digested vector PIGG. Using primers PIGG-h38C2L (sense: 5'-GAGGAGGAG
GAGGAGAAGCTTGTTGCTCTGGATCTCTGGTGCCTACGGGGAGCTCCAGATGACCCAGTC
TCC-3") (SEQ ID NO:32) and LEADB (5’-GCCATGGCTGGTTGGGCAGC-3> SEQ ID NO:33)
((C.F. Barbas 3" et al, Phage Display: A laboratory manual, Cold Spring Harbor Laboratory, Cold
Spring Harbor N.Y. (2001)) the light chain coding sequence from h38C2 Fab in phagemid vector
pComb3X was amplified, digested with HindlIl and Xbal, and cloned into the appropriately digested
vector PIGG that already contained the h38C2 heavy chain. Intermediate and final PIGG vector
constructs were amplified in £. coli strain SURE (Stratagene) and prepared with the QIAGEN
Plasmid Maxi Kit. h38C2 IgG1 were produced from the prepared final PIGG vector construct by
transient transfection of human 293T cells using Lipofectamine 2000 (Invitrogen). Transfected cells
were maintained in GIBCO 10% ultra-low IgG (<0.1%) FCS (Invitrogen) in RPMI 1640 (Hyclone)
for 2 weeks. During this time, the medium was collected and replaced three times. The collected
medium was subjected to affinity chromatography on a recombinant Protein A HiTrap column
(Amersham Biosciences). This purification step yielded 2.45 mg h38C2 IgG1 from 2,300 mL
collected medium as determined by measuring the optical density at 280 nm using an Eppendorf
BioPhotometer. Following dialysis against PBS in a Slide-A-Lyzer 10K dialysis cassette (Pierce), the
antibody was concentrated to 760 ug/mL using an Ultrafree-15 Centrifugal Filter Device
(UFV2BTKA40; Millipore), and sterile filtered through a 0.2-um Acrodisc 13MM S-200 Syringe Filter
(Pall). The final yield was 2.13 mg (87 %). Purified h38C2 IgG1 was confirmed by nonreducing
SDS-PAGE followed by Coomassie Blue staining.

Enaminone formation — Antibody (h38C2 IgG1 or b12 I1gG1) was added to B-diketone 2 to a final
concentration of 25 uM antibody binding site and 125 pM B-diketone. This mixture was incubated at



10

15

20

25

30

35

0. 05 61(rat) 6072 10 4 1.4 41(rat) 11 4 0.1 74(rat)
6073 10 4 0.6 80(rat) 11 4 0.08 91(rat) WO
wWQeM9M1136852PCT/ | B2009/ 051820 86 TABLE 9: PCT/IB2009/051820
[ VEGF- Pepti de] - Li nker Conmpéénds SEQ | D Conmpound #
room WSt r@{ucﬁ% r&eakéﬁ@l?teﬁ]&)eéor% %OSP?CE%W acqulrggplg:f\/\é/[\)g%traMaxﬁL]us 384 UV
plate r@ad\# (E&di%chlaﬁa&des)-hsiﬁgISONFHm)d\PE—stt%aIE(\FérdmnY} 2)V- Q P- CONH
1003 .S
0

Bindin a5y EOPeNRORBI R R E 2 el T i R A2
x solufZonNf eitlikr Brddvont 2 o 2 (5DQDA wEdded to 50 pL of the antibody (either h38C2 or

m3 8C% a.ne)ef.]ll]or\)ﬁ%ﬂ)mﬁl&)atf At %@J &ggrE_SP _uJ[: on% wRe)_reLmlg_egBy pl]g%tfaﬁg %Jl\rq_'%
conceﬂ%ﬂM&sE—f Ehtﬂio@‘ Werk O /8 KMV MWy Bbirfdirfg-skte, Rndfindl Gonder@atioB @INp-
d1ketor|;e% 2 and 9 were OQ to 10° M and 107'% to 10 M, respectively. Each well of a Costar 3690 96-
well plate (Corning) was coated with 100 ng of the BSA conjugate of -diketone 1 in TBS. Wells
were then blocked with 3% (w/v) BSA in TBS. Then, 50 puL of the antibody/B-diketone mixture was
added, followed by 50 pL of'a 1:1,000 dilution of either goat anti-human Fc IgG polyclonal antibodies
(Pierce) or rabbit anti-mouse Fc IgG polyclonal antibodies (Jackson ImmunoResearch Laboratories)
conjugated to horseradish peroxidase. This was followed by 50 ul. ABTS substrate solution.
Between each addition, the plate was covered, incubated at 37°C for 1 hr, and then washed five times
with deionized H,O. The absorbance at 405 nm was monitored as described above until the reaction
with no B-diketone reached an appropriate value (0.5 < A5 < 1.0). For each well, the fractional
inhibition of ELISA signal (v;) was calculated using equation i:

vic(do — A1)/(4) (1)

where 4, is the ELISA absorbance obtained in the absence of B-diketone and 4; is the absorbance
obtained in the presence of B-diketone. For monovalent binding proteins, the fraction of antibody
bound to soluble B-diketone (f) is equal to vi. However, the IgG antibody is bivalent, and the ELISA
signal is inhibited only by the presence of doubly liganded antibody and not by monovalent binding.
Therefore, the Stevens correction for a bivalent antibody was used:

fi=(m)” (i)

The following relationship was used to determine the apparent equilibrium dissociation constant
(modified from [ref. 37]):

Ji=Jnin + (Fnae = Souin)(1 + Ki/ag)! (iit)

where a, corresponds to the total B-diketone concentration, Ky, is the equilibrium dissociation
constant, and f,,;, and f,... represent the experimentally determined values when the antibody binding
sites are unoccupied or saturated, respectively. Because this equation is only valid when the Kp,
values are at least 10 x higher than the antibody concentration, it was verified that the Ky, values
determined from equation iii met this criterion. Data were fit using a nonlinear least-squares fitting
procedure of KaleidaGraph (version 3.0.5, Abelbeck software) with Kp, fuax, and fui as the adjustable

parameters and normalized using equation iv:

norm (f fmin) / (fmax - fmin) (IV)

Example 3

Linking Peptides of the invention with Linkers of the invention.
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compriking@lahtiboly @l itnNed wigra0thSlisker includes one or more reactive groups designed
for covalent reaction with an appropriate chemical moiety of the [Peptide]. A [Peptide] may need to
be modified to provide the appropriate moiety for reaction with the linker reactive group. The
antibody-linker and [Peptide] are combined under conditions where the linker reactive group

covalently links to the targeting and/or biological agent.

A further approach for forming an antibody-[Peptide]-conjugate uses a dual linker design. In certain
embodiments, a [Peptide]-linker compound is synthesized which comprises a [Peptide]-linker and a
linker with a reactive group. An antibody-linker compound is synthesized which comprises an
antibody and a linker with a chemical group susceptible to reactivity with the reactive group of the
[Peptide]-linker of the first step. These two linker containing compounds are then combined under
conditions whereby the linkers covalently link, forming the antibody-[Peptide] compound. Table 9
shows exemplary compounds of the invention comprising [ VEGF-Peptides] covalently linked to
linkers: D-amino acids are indicated by the use of lower case type script: for example, Compound
2018 (comprising SEQ ID NO:78, substituted with K'* as linking residue, also equal to SEQ ID
NO:195) includes the residues “R-L-Y-(D-Ala)-(D-Leu)”, which are written “R-L-Y-a-1”. Disulphide

bonds are depicted as connecting lines between two cysteine residues.

Z may be a group that forms a reversible or irreversible covalent bond. In some embodiments,
reversible covalent bonds may be formed using diketone Z groups such as those shown in FIGURE 3.
Thus, structures A-C may form reversible covalent bonds with reactive nucleophilic groups (c.g.
lysine or cysteine side chain) in a combining site of an antibody. R’|, R’,, R’;, and R, in structures A-
C of FIGURE 3 represent substituents which can be C, H, N, O, P, S, halogen (F, Cl, Br, I) or a salt
thereof. These substituents also may include a group such as an alkyl, alkenyl, alkynyl, oxoalkyl,
oxoalkenyl, oxoalkynyl, aminoalkyl, aminoalkenyl, aminoalkynyl, sulfoalkyl, sulfoalkenyl, or
sulfoalkynyl group, phosphoalkyl, phosphoalkenyl, phosphoalkynyl group. R’; and R’; also could
from a ring structure as exemplified in structures B and C. X in FIGURE 3 could be a heteroatom.
Other Z groups that form reversible covalent bonds include the amidine, imine, and other reactive

groups encompassed by structure G of FIGURE 3. FIGURE 4 includes the structures of other linker
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When X is a leaving group, structures E and F of FIGURE 4 may also form irreversible covalent
bonds. Such structures are useful for irreversibly attaching a targeting agent-linker to a reactive
nucleophilic group to a combining site of an antibody. As used herein, L is a linker moiety linking an
antibody to the targeting agent and having the formula —X-Y-Z’-. FIGURES 5 and 6, respectively,
illustrate the addition mechanism of a reactive, nucleophilic side chain in a combining site of an

antibody to the Z moieties illustrated in FIGURES 3 and 4.
This is shown below for the case where the linker has a diketone moiety as the reactive group and
linkage occurs with the side chain amino group of a lysine residue in the antibody combining site.

The Antibody is shown schematically as bivalent with a reactive amino acid side chain for each

combining site indicated.

@ HN-| Antibody [—nH,
R

[

Antibod i—NH
:::-/H\\s/ g i

Another embodiment shown below is for the case where the linker has a beta lactam moiety as the

reactive group and linkage occurs with the side chain amino group of a lysine residue in the antibody
combining site. The Antibody is shown schematically as bivalent with a reactive amino acid side

chain for each combining site indicated.
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Compounds of the invention may also be readily synthesized by covalently linking a [Peptide]-linker
compound as described herein to a combining site of a multivalent antibody. For example, a
[Peptide]-linker conjugate, where the linker includes a diketone reactive moiety, can be incubated

5 with 0.5 equivalents of an aldolase antibody, such as h38C2 IgG1 to produce a compound of the

invention.

A further example of a reaction meachamism combining a [Linker|-[ Antbody] to a peptide is shown
below, employing ‘click chemistry’ to combine an alkyne and an azide (where R may be attached to a

10 [Peptide] of the invention.

Q
N o N=N, O CuSOy - 5 HyO
+ N + .
J\ sodium ascorbate

15
20
Example 4
Synthesis of:
H
N\n/\ O/\H/OH
N O O
O
O
is provided in FIGURE 7.
25

Example 5§
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binding peptides to catalytic antibodies (and those portions specifically relating to linking to h38C2),
as well as the advantages and disadvantages of using specific residues of the respective Ang2-specific
peptide as the linking residue (in this context, linking residue meaning the residue covalently linked to
the linker (for example as used herein in Example 4)). For competitive ELISA, human angiopoietin-2
protein and Tie-2-Fc (R&D Systems) were reconstituted without carrier protein. Mouse anti-human
Tie-2 (Pharmingen) was used as the primary antibody and goat anti-mouse-IgG1-HRP (Pierce) was

used as the secondary antibody. TMB substrate from Pierce was used.

High-binding half-well plates were coated with Ang-2 (100 ng/well) in 50 ul PBS and incubated at
4°C overnight. Plates were washed three times with washing buffer (0.1% Tween 20, PBS, pH 7.4)
and blocked with Superblock (Scytek), 100 pl/well at room temperature (“RT”) for 1 hour. After
removing the blocking solution, 50 ul of an Ang-2 binding peptide compound (1 uM and 5x serial
dilution) in the presence of 0.25 nM hTie-2-Fc using Superblock as diluent was added and incubated
at RT for 2 hours. Plates were washed 3 times with washing buffer. Then, 50 ul of 0.1 ug/ml mouse
anti-human Tie-2 diluted in Superblock added and incubated at RT for 1 hour. Following incubation,
50 ul of 1:5,000 dilution of goat anti-mouse IgG-HRP in Superblock was then added and incubated at
RT for one hour. After washing 3 times, 50 pl (25 ul TMB + 25 pl H,O,) was added, and incubated
for 3-5 minutes. Color development was monitored and stopped with 25 ul of 2 M H,SO,. OD450
nm with a correction wavelength of 540 nm was measured. IC50 values (50% inhibition of Ang-2-
Tie-2 binding) were calculated using non-linear Sigmoidal dose-response curve fitting function in the

Prism 4 software (GraphPad).

For reverse competition ELISA, human Tie-2-Fc, angiopoietin-2 protein, biotinylated anti-human
Ang-2 antibody, and streptavidin HRP (R&D Systems) and TMB substrate from Pierce were used.
High-binding half-well plates were coated with Tie-2-Fc (50 ng/well) in 50 pl PBS and incubated at
4°C overnight. Plates were washed three times with washing buffer (0.1% Tween 20, PBS, pH 7.4)
and blocked with Superblock, 150 pl/well at RT for 1 hour. Plates were washed three times.
Following washing, 50 pl of an Ang-2 binding peptide compound (50 nM, 5x serial dilution) in the
presence of 50 ng/ml (0.83 nM) Ang-2 in Superblock were added and incubated at RT for 1 hour.
Plates were washed 3 times, 50 pl of 1 pg/ml biotinylated anti-Ang-2 detection antibody in

Superblock was added and incubated at RT for 2 hours. Plates were washed 3 times, and 50 pl of
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calculated using non-linear Sigmoidal dose-response curve fitting function in the Prism 4 software.

1C50 values for exemplary Ang-2 binding peptide compounds as determined by competitive ELISA
are presented in Table 5. IC50 values are provided for the Ang2-binding peptide covalently linked to
the Linker as shown in Example 4 via the side chain of the Ang2-linking residue (T) and the Ang2-
binding peptide covalently linked to the linker of Example 4 via the side chain of the Ang2-linking
residue, wherein the Z group of the linker is covalently linked to the combining site of h38C2 (P).

In Table 5, compounds 4021, 4022 and 4023 are Ang-2 binding peptides alone, not conjugated to
either a linker or linker-antibody; compounds 4024 and 4025 are Ang-2 binding peptides conjugated
to a linker-antibody, where the linker is 4P (“4” PEG); and compounds 4026-4063 are Ang-2 binding
peptides conjugated to a linker-antibody, where the linker is OP (“O” PEG) and has the structure of
the linker shown in Example 4. Compounds 4024-4063 were conjugated to humanized aldolase
antibody when obtaining the data shown below, except where otherwise indicated. All compounds of
the invention shown in the Tables were capped with an acyl group at the N-terminus and an amino
group at the C-terminus, except where otherwise indicated (e.g. compounds 4026, 4049, 4050, 4051
and 4052). In Table 5, amino acid sequences of peptide compounds are shown with the position of
linker OP or 4P indicated in parentheses following the internal amino acid residue to which the linker
is attached. For compound 4026, the N-terminal “OP” linker is indicated at the beginning of the

peptide sequence.

For example, compound 4024 in Table 5 has the following sequence: Q(Kac)Y QPL DEL DK(4P)T
LYD QFM LQQ G (parent SEQ ID is SEQ ID NO:138). In this example, the second amino acid
residue is epsilon acyl lysine, followed by tyrosine, and the linking position (in this case a 4P linker)
is the lysine residue 11, followed by threonine. Also, compound 4052 has the following sequence:
(Amido 2-PEG)QKacY QPL DEL DK(0P)T LYD QFMLQQ G (SEQ ID NO:162). In this case, the
N-terminal glutamine residue is capped by an amido-2-PEG group, the second amino acid residue is

epsilon acyl lysine, and the OP linker is attached to lysine residue 11.

Tables 5 and 6 also show half-life (T %2) and “screening” half life (results in parentheses), an
alternative method of determining T ', based on a shorter test period. For “screening” T Y%, test

compounds were intravenously administered into male Swiss Webster mice. Blood samples were
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IC50 values for exemplary Ang-2 binding peptide compounds as determined by reverse competitive
ELISA are presented in Table 5. IC50 values are provided for the targeting peptide plus linker and
the targeting peptide linked to an antibody (P) via the linker of Example 4, unless otherwise specified.
In Table 5, compounds are conjugated to humanized aldolase antibody h38c2 and the linker structures

shown in Example 4 (OP).

Xenograft Studies

C010205 cells were cultured with 10% FBS RPMI medium and 3 x10° cells in 0.1 ml Hank’s balanced
salt solution (HBSS) were injected subcutancously into the upper right flank of nude mice. After 7-9
days, animals were randomized into appropriate number of groups with average tumor size of 200-
300 mm’. Mice were then treated with the requisite amount of compounds of the invention and
tumor volumes were measured twice a week. Animals were terminated once their average tumor
volume reached 2000 mm®. Upon termination, tumors were weighed and saved for further
histological studies. Treatment efficacy was evaluated by measuring the difference in the tumor
volumes of treated versus control groups. Results are reported as % T/C, where % T/C was calculated
as: % T/C = (V-V)/(C-Cy)X100, where, V, and V, were the average tumor volumes of treated groups
at the beginning and termination of the group. Cy and C; were the average tumor volumes of the

control group at the beginning and termination of the group (Table 7).

Example 6
Exemplary [VEGF-Peptide]-[Linker] compounds are shown in Table 9 and exemplary [VEGF-
Peptide]-[Linker]-Antibody compounds are shown in Table 10.

Example 7

VEGEF Peptide binding assay

High-binding half-well 96-well plates (Costar #3690) were coated with recombinant human
VEGFR2/F¢ (50 ng/well) in 50 pul PBS, and incubated at 4°C overnight. After washing the plates
three times with 1X washing buffer (KPL Cat#50-65-00) and blocking with Superblock (Scytek
#AAA500) at room temperature (RT) for 1 hour, VEGF-peptides of the invention were serially
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times ]%1%11 {Vgsj}lji%%%ff%, Tbi% ute%lj(l Ed?)%lo 1nylate anti- '1:11%5% %ﬁ?}%’aﬁt‘i’b’?‘)&? (R&D
systems, Cat# BAF293) was added and incubated at RT for 2 hours. After washing the plates,
streptavidin HRP conjugate (1:200 in Superblock) (R&D systems, Cat# DY 998) was added to detect
the bound anti-VEGF antibody, followed by addition of tetramethylbenzidine (TMB) substrate
(Pierce, Cat# 34021) for color development. The reaction was stopped with 2 M H,SO, OD450 was
measured using SpectraMax (Molecular Device) with a correction wavelength of 540 nM. The data
were analyzed using Prism software. OD450 values were plotted as a function of the concentrations
of the VEGF peptides. IC50 values, indicative of the potency of the VEGF peptides to inhibit VEGF-
VEGFR?2 interaction, were obtained using a sigmoid dose-response curve fit in Prism. Results of the
VEGF binding assays arc shown in Tables 1 and 2 (Table 1 features VEGF Peptides with V'
(excepting SEQ ID NO:34) and Table 2 features VEGF peptides with E'?). Tables 1 and 2 indicate the
compounds of the invention tested by the parent SEQ ID NO, although the N” and C’ termini of the
tested compounds were capped as described above. Not all compounds were tested at the same

instance: IC50 values given in parantheses have been normalized.

Example 8

Peptide tethering

A solution of linker (as shown in Example 4) (0.1 g, 0.3 mmol), HBTU (O-Benzotriazole-N,N,N’ N’-
tetramethyl-uronium-hexafluoro-phosphate) (0.11 g, 0.3 mmol) in anhydrous DMF
(Dimethylformamide) (2 mL) was cooled to 2-5° C in an ice bath under argon atmosphere. NMM (N-
methylmorpholine) (0.12 g, 0.9 mmol) was introduced via syringe and stirred for 5 minutes. Another
cold solution of Peptide (SEQ ID NO:64) (0.24 g, 0.1 mmol) in anhydrous DMF (2 ml) was added to
the first reaction vessel and stirred for 30 minutes. After the completion of reaction as monitored by
LCMS (Liquid Chromatography/ Mass Spectrometry), water (1 ml) was added and the reaction
mixture was purified using HPLC (High Performance Liquid Chromatography) to get a pure product
(145 mg) with a mass of 2785. In the figure below, full structures of non-natural amino acids and
residues involved any bonding other than peptide binding are depicted. Thus the N of both cysteines is

shown. Other Compounds of the invention were formed by covalent linkage
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Example 9

Covalently linking [Peptide]-[Linker] moiety to [Antibody]

Programming and purification of [Peptide|- [Linker]-[Antibody] complexes

Tethered peptides were programmed at a 3:1 ratio with h38C2 at room temperature, overnight. The
resultant [Peptide]-[Linker]-[Antibody] macromolecules were purified by PD-10 desalting columns.
Protein concentrations were measured by UV A280. [Peptide]-[Linker]-[Antibody] macromolecules

were characterized by LCMS analysis for programming efficiency.

Example 10

Mouse PK assays (Reverse ELISA format)

PK studies were conducted using male Swiss Webster mice (CFW, Charles Rivers Hollister, CA)
weighing approximately 20-22 grams at the start of dosing. [VEGF-Peptide]-[Linker]-[Antibody]
complexes were given by IV administration through the tail vein, blood samples were taken from 3
mice per time point via retro orbital sinus bleed at the following time points: 0.08, 0.5, 1, 3, 5, 7 and
24 hours. For time points up to 32 hours mice were anesthetized with isoflurane and bleed volumes
did not exceed 0.1 mL/bleed. For the remaining time points (32 - 120 hrs), mice were killed by CO,
inhalation and terminal cardiac samples were drawn. Protease Inhibitor cocktail was added to all
blood tubes prior to sample collection. Blood was allowed to clot on ice for 30 minutes and then
centrifuged at 12000 rpm for 5-10 minutes at 4°C to collect serum and immediately stored at -80°C
until analysis via ELISA. Dosing solutions were used to establish the standard curves for serum

sample analysis by VEGF Reverse ELISA. Aliquots of each serum sample were analyzed by either
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High—bslr%ing ha:h%gelljé%k—s\éelpplates (Costar #3690) were coated with 1:100 goat anti-human IgG in
coating buffer (Bethyl Laboratories ELISA kit, Cat# E80-104) at 4°C overnight. After washing the
plates three times with 1X washing buffer (KPL Cat#50-65-00) and blocking with Superblock (Scytek
#AAAS500) at room temperature (RT) for 1 hour, prepared dosing solution standards (range: 3.91 -
500 ng/ml) and serum samples were added to the plate and incubated for 1 hour on a plate shaker to
allow binding of [ VEGF-Peptide]-[ Linker]-[ Antibody] complexes to the plates. A fixed concentration
of VEGF (3 nM) was then added and incubated for 1 hour on a plate shaker. The plates were then
washed three times with washing buffer, and a diluted (1:500) biotinylated anti-human VEGF
antibody (R&D systems, Cat# BAF293) was added and incubated at RT for 2 hours. After washing
the plates, streptavidin HRP conjugate (1:200 in Superblock) (R&D systems, Cat# DY998) was added
to detect the bound anti-VEGF antibody, followed by addition of tetramethylbenzidine (TMB)
substrate (Pierce, Cat# 34021) for color development. The reaction was stopped with 2 M H,SQO,.
0OD450 was measured using SpectraMax (Molecular Device) with a correction wavelength of 540

nM. Serum concentrations of the [ VEGF-Peptide]-[ Linker]-[ Antibody] complexes were calculated
using the standard curves. Serum compound concentrations, as determined by ELISA, were plotted as
a function of time. Further data analysis was undertaken using WinNonlin version 4.1 (Pharsight
Corporation) to determine the B half life (T},) and the area under the curve (AUC) for [Peptide]-
[Linker]-[Antibody] complexes.

VEGF ELISA

High-binding half-well 96-well plates (Costar #3690) were coated with thVEGF165 (6.25 ng/well) in
50 pl PBS/well and incubated at 4°C overnight. After washing the plates three times with 1X washing
buffer (KPL Cat#50-65-00) and blocking with Superblock (Scytek #AAAS500) at room temperature
(RT) for 1 hour, prepared dosing solution standards (range: 3.91 - 500 ng/ml) and serum samples were
added to the plate and incubated for 1 hour to allow binding of [ VEGF-Peptide]-[Linker]-[ Antibody]
complexes to the coated VEGF on the plates. The plates were then washed three times with washing
buffer, diluted goat anti-human IgG-HRP (1:5000) (Bethyl A80-104P-52) was added and incubated at
RT for 1 hour, followed by addition of tetramethylbenzidine (TMB) substrate (Pierce, Cat# 34021) for
color development. The reaction was stopped with 2 M H,SO, OD450 was measured using
SpectraMax (Molecular Device) with a correction wavelength of 540 nM. Serum concentrations of
the [ VEGF-Peptide]-[ Linker]-[ Antibody] complexes were calculated using the standard curves.
Serum [ VEGF-Peptide]-[ Linker]-[ Antibody] complexes concentrations, as determined by ELISA,

were plotted as a function of time. Further data analysis was undertaken using WinNonlin version 4.1
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Table 3 Qs the binding of a series of [VEGF-Peptide]-[Linker]-[Antibody] complexes. The

[VEGF-Peptide] portion of each complex was based on SEQ ID NO:34, and with one of the residues
from X' through to X' substituted by K as a linking residue, with the exception of C* and C'°. In each
case, the [VEGF-Peptide] was capped at the amino terminus with a C(O)CHj3 group and at the
carboxly terminus with a NH; group. The [Linker] portion of each complex was that depicted in
Example 4. The [Antibody] portion of each complex was h38C2: comprising SEQ ID NO:1 and SEQ
ID NO:2. Table 6 also shows half-life data for certain [ VEGF-Peptide]-[Linker]-[ Antibody]
complexes, as well as data representing area under the curve (AUC). The AUC data represents the

total area unde the curve, taking into account both the o—half life and the f—half life.

Table 4 shows the binding of a series of [ VEGF-Peptide]-[ Linker]-[ Antibody] complexes. The
[VEGF-Peptide] portion of each complex was based on the SEQ ID NO indicated, and with the
indicated residue substituted by K as a linking residue. In each case, the [VEGF-Peptide] was capped
at the amino terminus with a C(O)CHj; group and at the carboxly terminus with a NH, group. Residues
1 to 18 of the peptides are not depicted in Table 4, but were as described elsewhere, with the
exception of the respective substitution of the Iniking residue (in each case of these embodiments, the
linking residue being K). The [Linker] portion of each complex was that depicted in Example 4. The
[Antibody] portion of each complex was h38C2: comprising SEQ ID NO:1 and SEQ ID NO:2. Table
4 shows also shows some half life data for certain [Peptide]-[ Linker]-[ Antibody] complexes. Results
were obtained from both VEGF ELISA and from VEGF Reverse ELISA (results in parentheses).

Example 11
Synthesis of compounds of the invention of the formula: [Ang2-Peptide]-[Connecter]-[ VEGF-
Peptide] is shown in Figures 8-10.

Example 12
Exemplary compounds of the invention of the formula: [Ang2-Peptide]-[ Connecter]-[ VEGF-Peptide]

are shown in Table 11.

Example 13
Table 12 shows exemplary compounds of the invention of the formula:
([Ang2-Peptide]-[Connecter]-[VEGF-Peptide]); o 2

|
[Antibody]
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circulating levels in prostate (2.5 ng/ml Ang-2 and 0.2 ng/ml VEGF) and breast cancer (2 ng/ml Ang-
2 and 0.3 ng/ml VEGF) patients (Ref. European Journal of Clinical Investigation (2003) 33, 883—
890). It will be apparent that some compounds of the invention (e.g. see Example 14) demonstrate a
great variety of binding IC50s and in vivo half lives of both Ang2 and VEGF relative to each other
within the same molecule, and also relative to other molecules. Thus, for certain applications, it may
be desirable to use a Compound whose binding affinity for Ang? is between about 3 to about 15 times
greater than its binding affinity for VEGF, so as to allow for the greater circulating amounts of the
respective targets. Naturally, different therapeutic applications may require or permit or favour

different Compounds of the invention.

For example, Compound 6053 showed a Ky, of 3E-10 for VEGF binding and a Kp of 9E-11 for Ang-2
binding in Biacore assay. The higher affinity for Ang-2 binding may be advantageous as the plasma
concentration Ang-2 has been reported as being higher in certain cancer patients. Compound 6053
shows similar VEGF inhibition IC50 (0.7 nM) and Ang-2 inhibition IC50 (0.6 nM). In addition, the
stability (T'/,) in mice of both the [Ang2-Peptide] and the [ VEGF-Peptide] components of Compound
6053 is very similar. A subsequent assy was conducted comparing Compound 2018, Compound 4043

and Compound 6053 (Table ).

In vivo Pharmacology

The anti-tumor activity of Compound 6053 was evaluated in human xenograft models. Xenografts
were induced by subcutancous (SC) implantation of tumor cells into 5-7 week old female nu/nu mice
and allowed to establish to a volume of 200 ~ 400 mm prior to initiation of treatment. Once tumors
were established, mice were randomized to treatment groups with identical tumor volumes (n=9-
10/group), and Compound 6053 treatment was administered once weekly by intraperitoneal (IP)
injection. In combination studies, additional anti-cancer agents were administered either weekly by 1P
injection or daily by oral gavage (PO), with treatments initiated concomitant with Compound 6053.
Tumor volumes were measured once or twice weekly, using calipers, and body weights were
measured weekly, during the treatment period. In some studies, all mice were killed by CO,
asphyxiation and tumors were excised once tumor volume in the Vehicle-treated control group
reached 2000 mm. In pseudo-survival studies, mice were killed by CO, asphyxiation and tumors
were excised, weighed, and processed for further histological and/or immunochemical evaluation

once the mean tumor volume of each treatment group exceeded 2000 mm’.
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~30% reduction in tumor growth, whereas at 10 or 30 mg/kg (IP, 1x/wk) a significant ~50% reduction
in tumor growth was seen when compared with the Vehicle-treated controls. Ten or 30 mg/kg
Compound 6053 treatment also led to sustained tumor inhibition compared with the control group.
Compound 6053 treatment did not affect body weight gain (data not shown) and mice appeared to be

in good health throughout the study.

At day 35, Vehicle-treated mice and half of each the Compound 6053-treated groups were killed, and
tumors were excised and snap frozen. To assess the anti-angiogenic effect of Compound 6053, tumor
microvessel density was assessed immunohistochemically on frozen sections of Colo205 colon
adenocarcinoma xenograft tumors treated with Vehicle or Compound 6053. Tumors were stained with
a mouse-specific monoclonal antibody to CD31, and immunoreactivity was quantified from 5 areas of
3 sections from each tumor. Tumor microvessel density was significantly reduced ~44% by
Compound 6053 treatment (30 mg/kg, 1x/wk) in comparison with the Vehicle-treated group (Figure

12) confirming the anti-angiogenic activity of the molecule.

In an independent Colo205 xenograft study, weekly administration of Compound 6053 again dose-
dependently inhibited Colo205 tumor growth. At the 30 mg/kg weekly dose, Compound 6053
resulted in a significant ~70% reduction in tumor growth at day 28 compared with the Vehicle-treated
controls (killed by CO, asphyxiation (Figure 13). Excised tumors were sectioned and stained with
Hematoxylin and Eosin (H&E), and viable tumor arca was assessed using standard image analysis
computation methods and software. The viable tumor area was determined for 4 sections from each
tumor, and the mean value of these measurements was then multiplied by the tumor volume at study
termination to yield an estimate of viable tumor volume for each tumor. Viable tumor volume data
from the experiment in Colo205 colon adenocarcinoma xenografts are shown in Figure 14. Viable
tumor volume significantly decreased ~60% and ~76% in Compound 6053-treated mice at 10 mg/kg

and 30 mg/kg dose, respectively, in comparison with the Vehicle-treated group.

To investigate whether Compound 6053 targets both Ang2 and VEGF in vivo, the effects of
Compound 6053 on Ang2 expression and phosphorylated VEGFR2 (pVEGFR2) levels were assessed
using immunofluorescense in Colo205 xenograft tumors treated with Vehicle or Compound 6053.

Frozen sections of these tumors were stained with FITC-labeled anti-Ang2 monoclonal antibody, and
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tumor aﬂlﬁexﬁp&Z&d as a percentage of total VEGFR2 immunoreactivity (pVEGFR2/VEGFR2).
pVEGFR2/VEGFR?2 was significantly reduced by Compound 6053 treatment in a dose-dependent
manner in comparison with the Vehicle-treated group, being ~43% and ~70% at 10 and 30 mg/kg,
respectively (Figure 16). These data demonstrate that Compound 6053 affects both Ang2 and VEGF
pathways in Colo205 xenograft model.

The anti-tumor efficacy of Compound 6053 was also evaluated in an MDA-MB-435 breast carcinoma
xenograft model and an A431 skin carcinoma xenograft model. Weekly administration of Compound
6053 (30 mg/kg IP) resulted in a significant 45% reduction (day 68) in tumor growth in MDA-MB-
435 model (Figure 17A), and a significant 54% reduction (day 35) in tumor growth of A431 model
(Figure 17B). Thus, Compound 6053 demonstrates significant anti-tumor efficacy in three different

human xenograft tumor models.

Further single agent studies were conducted with Compounds 2018, 2036, 2049, 2071, 4043, and
6053, and are shown in Figures 23-28.

Example 16

Combination Studies

The anti-tumor efficacy of Compound 6053 was further evaluated in combination therapy studies
conducted in the Colo205 xenograft model, comparing the anti-tumor efficacy of Compound 6053 (10
mg/kg IP, weekly) alone and in combination with 5-flurouracil (5-FU, Figure 18), Irinotecan (Figure
19), Taxotere (Figure 20), Sunitinib (Figure 21), and Axitinib (Figure 22). Combination of
Compound 6053 with these chemotherapy agents (5-FU, Irinotecan, Taxotere) or multiple tyrosine
kinase inhibitors tested (Sunitinib, Axitinib) resulted in significantly greater inhibition of tumor
growth rate than either of the monotherapy alone (p<0.05 by Two-way ANOVA with Bonferroni
Multiple Comparison Test). In the Compound 6053 + Taxotere combination study (Figure 17), one
tumor was an outlier (attained a tumor volume > 2000 mm’ at day 57, requiring euthanasia), and was
therefore removed from the analysis. In conclusion, these data provide excellent preclinical rationale
for broad application of Compound 6053 in combination with multiple anti-cancer therapeutics

targeting both tumor and angiogenic mechanisms of action.

Summary of Preclinical Efficacy
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VEGF significantly impacts tumor growth and viability alone and in combination with standard

chemotherapeutic agents.

Example 17

Anti-angiogenic activity in VEGF induced Rabbit Eye Retinal Leakage Assay

The anti-angiogenic activity of compounds 6054, 6037, and 6044 was evaluated in the VEGF induced
rabbit eye retinal leakage assay. This assay was performed in a 3 day or 7 day format. In a 3 day assay
format the right eye of each rabbit (3 rabbits/group) was injected (IVT) with compound (1mg/eye) or
vehicle on day 0 followed by an injection (IVT) of VEGF (1 pg/eye) into the same eye on the next
day or day 1. On day 3, fluorescein was injected by IV and angiography of the eye was taken. Ina 7
day assay format compounds (1mg/eye) were injected on day 0, VEGF (1 ug/eye) was injected on day
5 and fluorecein was injected by IV on day 7. In addition, binding and half-life were assayed as
described above and are shown in Table 14. As a reference, the VEGF half-life of Compound 6037 is
indicated as approximately 36 hours in Table 14, this figure being the VEGF half-life of the analogous
molecule, Compound 2053 (see Table 4).

After the fluorescein angiography was taken each eye was a given grading of 0 to 4 based on the
fluorescence intensity between retinal vessels compared to background. A grading of 0 indicates
fluorescence intensity between retinal vessels equivalent to background not induced by VEGF and
represents minimal or no retinal leakage. A grading of 4 indicates fluorescene intensity equavalent to
VEGF induced retinal leakage background and indicates heavy retinal leakage of fluorescein.

In the 3 day VEGF induced retinal leakage assay Compound 6037 showed efficacy with a retinal
leakage grading of 1 at 1 mg/eye dose (Figure 29). The 0.1 mg and 0.01 mg doses showed no efficacy.

Compounds 6037, 6044 and 6054 were evaluated in the 7 day rabbit leakage assay. Compound 6037
showed efficacy at 1 mg dose with a grading of 2 (Figure 30).

The invention thus has been disclosed broadly and illustrated in reference to representative
embodiments described above. Those skilled in the art will recognize that various modifications can
be made to the present invention without departing from the spirit and scope thereof. All

publications, patent applications, and issued patents, are herein incorporated by reference to the same
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text incorporated by reference are excluded to the extent that they contradict definitions in this

disclosure.

It is appreciated that certain features of the invention, which are, for clarity, described in the context
of separate embodiments, may also be provided in combination in a single embodiment. Conversely,
various features of the invention which are, for brevity, described in the context of a single

embodiment, may also be provided separately or in any suitable sub-combination.

It is specifically contemplated that any limitation discussed with respect to one embodiment of the
invention may apply to any other embodiment of the invention. Furthermore, any composition of the
invention may be used in any method of the invention, and any method of the invention may be used
to produce or to utilize any composition of the invention. In particular, any aspect of the invention
described in the claims, alone or in combination with one or more additional claims and/or aspects of
the description, is to be understood as being combinable with other aspects of the invention set out

elsewhere in the claims and/or description.

The use of the term "or" in the claims is used to mean "and/or" unless explicitly indicated to refer to
alternatives only or the alternative are mutually exclusive, although the disclosure supports a

definition that refers to only alternatives and "and/or."

As used herein the specification, "a" or "an" may mean one or more, unless clearly indicated
otherwise. As used herein in the claim (s), when used in conjunction with the word "comprising, "the
words "a" or "an" may mean one or more than one. As used herein "another” may mean at least a

second or more.

The words “comprises/comprising” and the words “having/including” when used herein with
reference to the present invention are used to specify the presence of stated features, integers, steps or
components but does not preclude the presence or addition of one or more other features, integers,

steps, components or groups thereof.
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TABLE 4: [VEGF-Peptide]-Antibodv Complex:
Binding & Half-life- Linking Residue and X'°-X** modifications

Half X1-X19
VEGF | Life(Hrs) variations
SEQ | Binding | VEGF from SEQ ID
Cmpd| ID |ICsonM | [IgG] NO:64
# NO: Coated *=linking

residue 19 20 21 22 23
2043 | 76 K1* L Y G P L
2017 | 60 2.4 58 K1* L D-leu Kac
2020 | 79 0.5 25 K4* L R D-leu Kac
2081 60 0.8 K4* L D-leu Kac
2082 | 60 2 Ko* L D-leu | kac
2019 | 97 2.8 K10* L
2006 | 136 2 K10%, (Kac)12 L Y D-Ala v D-GIn
2013 | 80 2 K10* L D-Tyr G D-Pro L
2025 | 60 1.65 K10* L D-leu Kac
2011 82 1.6 K10* L D-Tyr G D-leu Kac
2012 | 81 1.5 K10* L D-Tyr G D-Pro | D-leu
2026 | 83 1.5 K10* D-leu Y Aib L T
2007 | 85 11 K10* D-leu Y D-Ala vV | D-Gin
2010 | 85 1 K10* D-leu Y D-Ala L D-Thr
2016 | 86 0.8 K10* L Cha G D-leu T
2027 | 87 0.7 K10* L Y Aib L D-Thr
2009 | 88 0.7 K10* L Y Sar D-leu T
2002 | 74 0.6 K10* L Y G v Q
2003 | 74 0.6 K10* L Y G v Q
2048 | 77 0.5 [23] K10* L Y G P F
2014 | 89 0.5 K10* L Y G D-Pro L
2008 | 90 0.5 K10* L Y D-Ala v D-GIn
2005 | 74 0.5 K10* L Y G Vv Q
2031 91 0.45 [15] K10* L Y Aib L T
2004 | 74 0.4 K10* L Y G v Q
2001 74 0.4 K10* L Y G v Q
2049 | 73 0.4 [35] K10* L Y G D-leu T
2018 | 78 0.4 109 K10* L Y D-Ala | D-leu
2053 | 75 0.35 36 K10* L Y G L E
2046 76 0.2 [19] K10* L Y G P
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Half X1-X19
VEGF | Life(Hrs) variations
SEQ | Binding | VEGF | from SEQID
Cmpd| ID |ICsonM | [IgG] NO:64
# NO: Coated *=linking
residue 19 20 21 22 23
2022 84 0.7 K12* D-leu Y D-Ala Y D-GIn
2083 | 128 0.6 (Nle)10, K12* L Y Aib L
2028 83 0.5 K12* D-leu Y Aib L
2084 | 129 0.5 L10, K12* L Y Aib L
2036 | 60 0.45 (1341 | k4o L D-leu Kac
2024 74 0.4 K12* L Y G v Q
2085 | 130 0.4 V10, K12* L Y Aib L T
2023 90 0.3 K12+ L Y D-Ala v D-GIn
2030 91 0.25 (37] K12* L Y Aib L
2042 75 0.2 K12* L Y G L
2029 87 0.1 K12* L Y Aib L D-Thr
2015 73 1.1 K14* L Y G D-leu T
2033 | 92 94 K17* L D-Tyr G D-leu T
2040 | 93 8.8 K17* L d-Tyr G L T
2037 | 94 8.1 K17* L D-Tyr D L D-Thr
2039 55 7.2 K17* D-leu Y G L T
2035 | 60 6.3 K17* L D-leu Kac
2038 | 95 | 4242 K17* L D-leu Aib
2047 77 2.6 K17* L Y G P F
2038 | 96 0.9 K17* L Y G Dleu | D-Thr
2050 73 0.6 [58] K17* L Y G D-leu T
2045 76 0.6 [50 K17* L Y G P L
2052 75 0.4 (38] K17* L Y G L E
2079 K17* L Y G L D-Thr
2021 7.2 K21* L R K K
2051 88 1.4 33 K21* L Y K D-leu T
2041 77 K21* L Y K P F
2080 K21* L Y K L E
2032 | 73 0.25 [<10] | ko3* L Y G D-leu K
2086 | 73* 8 K23* L Y G D-leu K
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Compound | Sequence showing position of linker (OP or 4P) and parent SEQ ID NO Ang-2 | Ang-2 TY,
T P (Sc)
IC50 IC50 hours
nM nM

4021 QKY QPL DEL DKT LYD QFM LQQ G (SEQ ID NO:137) 25.81

4022 Q(Kac)Y QPL DEL DKT LYD QFM LQQ G (SEQ ID NO:138) 41.9

4023 QNY QPL DEL DKT LYD QFM LQQ G (SEQ ID NO:139) 27.83

4024 Q(Kac)Y QPL DEL DK(4P)T LYD QFM LQQ G (SEQ ID NO:138) 206.7 | 174 22074)

4025 QNY QPL DEL DK(4P)T LYD QFM LQQ G (SEQ ID NO:139) 300.3 | 40.456

4026 (OP)QKY QPL DEL DKT LYD QFM LQQ G (SEQ ID NO:137) 32.3 58.77 (7)

4027 QKY QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:137) 29 55.876 29;]27)

4028 QNY QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:139) 175 28.63 25?70)

4029 Q(Kac)Y QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:138) 83.3 13.195 77 (33)

4030 Q(Kac)Y QPL DEK(OP) D(Kac)T LYD QFM LQQ G (SEQ ID NO:140) 279 65.4 (17)

4031 Q(Kac)Y QPL DEL DET K(OP)YD QFM LQQ G (SEQ ID NO:141) >5K >1000

4032 Q(Kac)Y QPL DEL D(Kac)T K(OP)YD QFM LQQ G (SEQ ID NO:142) >5K >1000

4033 Q(Kac)Y QPL DEK(OP) DET LYD QFM LQQ G (SEQ ID NO:143) 369.6 | 88.81

4034 Q(Kac)Y QD(HP)L DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:144) 2245 | 19.75 (31)

4035 Q(Kac)Y Q(HP)L DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:145) 121 16.68

4036 Q(Kac)Y QPL DEL DK(OP)T IYD QFM LQQ G (SEQ ID NO:146) 2410 152.9

4037 Q(Kac)Y QPL DEI DK(OP)T LYD QFM LQQ G (SEQ ID NO:147) 1273 80.05

4038 Q(Kac)Y QPL DEL DK(OP)T(HChA)YD QFM LQQ G (SEQ ID NO:148) >5K 702.6

4039 Q(Kac)Y QPL DEL DK(OP)T(HF)YD QFM LQQ G (SEQ ID NO:149) 4894 258.1

4040 Q(Kac)Y QPL DEL DK(OP)T(ThA)YD QFM LQQ G (SEQ ID NO:150) >5K 357.8

4041 Q(Kac)Y QPL DEL DK(OP)T(Nva)YD QFM LQQ G (SEQ ID NO:151) 1339 23.32 (36)

4042 Q(Kac)Y QPL DEL DK(OP)T(HL)YD QFM LQQ G (SEQ ID NO:152) 1342 38.15 42)




_ YLVEPNI D | HVMAKVEI FERLYG V Q CONH2 0 2024
"CeNC N1.1 74 N Ant i body _lor 2
WO 29436352 0l ) L- VEPNCD | HVKWMWECFERLI K- coNi t PCT/IB20€%/051820
0 60 2025 -0'--) IS o 80Antibody - lor2 3
TABLE 5%%NTINUED:
[Ang2-Peptide] and [Ang2-Peptide]-Antibody-Complex: Binding and Half-life
Compound | Sequence showing position of linker (0P or 4P) and parent SEQ ID NO Ang-2 | Ang-2 TY,
T P (S¢)
IC50 I1C50 hours
4043 Q(Kac)Y QPL DE(Kac) DK(OP)T LYD QFM LQQ G (SEQ ID NO:153) 240 14515 | 110
(38)
4044 Q(Kac)Y QPL DEL DK(OP)T LFD QFM LQQ G (SEQ ID NO:154) 36.9 11.68 58 (31)
4045 Q(Kac)Y Q(HP)L DE(ThA) DK(OP)T L(NO2)FD QFM LQQ G 24.7 12.7 68 (30)
(SEQ ID NO:155)
4046 Q(Kac)Y QHPL DE(ThA) DK(OP)T L(BPA)D QFM LQQ G (SEQID NO:156) | 82.7 | 25.21 (32)
4047 Q(Kac)Y Q(HP)L DE(ThA) DK(OP)T L(CO2H)FD QFM LQQ G 433 | 2065 (47)
(SEQ ID NO:157)
4048 Q(Kac)Y QPL DE(Kac) DK(OP)T L(NO2)FD QFM LQQ G (SEQID NO:158) | 82.4 15.75 | 64 (35)
4049 (DCB)Q(Kac)Y QPL DEL DK(OP)T LYD QFMLQQ G (SEQ ID NO:159) 284 12.45 (24)
4050 (DFB)Q(Kac)Y QPL DEL DK(OP)T LYD QFMLQQ G (SEQ ID NO:160) 33 13.56 (23)
4051 (PyC)Q(Kac)Y QPL DEL DK(OP)T LYD QFMLQQ G (SEQ ID NO:161) 14.3 | 19.38 (18)
4052 (Amido 2-PEG)Q(Kac)Y QPL DEL DK(OP)T LYDQFMLQQ G 133.8 | 18.14 (31)
(SEQ ID NO:162)
4053 Q(CIBnCarbamate)KY QPL DEL DK(OP)T LYD QFM LQQ G 146.9
(SEQ ID NO:163)
4054 Q(Kac)Y QPL DEL D(Dab)(OP)T LYD QFM LQQ G (SEQ ID NO:164) 291.7 |22
4055 Q(Kac)Y QPL DEL D(Dap)(OP)T LYD QFM LQQ G (SEQ ID NO:165) 598 34.54
4056 QNY QPL DEL DK(OP)T L(BPA)D QFM LQQ G (SEQ ID NO:166) 92.2 17.2 (29)
4057 QNY QPL DEL DK(OP)T L(CF)D QFM LQQ G (SEQ ID NO:167) 110 15.3 (11)
4058 QNY QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:139) 36.9 12.9 (24)
4059 QRY QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:168) 176.8 | 16.1
4060 QHY QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:169) 214 14.4
4061 Q(Nick)Y QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:170) 83.9
4062 Q(Kac)Y QPL DE(Kac) DK(OP)T L(CF)D QFM LQQ G (SEQ ID NO:171) 499 41.3
4063 Q(Kac)Y QPL DE(Kac) DK(OP)T LFD QFM LQQ G (SEQ ID NO:153)
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[Ang2-Peptide]-Antibody-Complex: Binding and Half-life

Compound Sequence

No. Ang-2 Ang-2
P T%
Ic50 nM | Hours

4021 QKY QPL DEL DKT LYD QFM LQQ G (SEQID NO:137) 36.39

4022 Q(Kac)Y QPL DEL DKT LYD QFM LQQ G (SEQ ID NO:138) 14.41

4027 QKY QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:137) 0.59

4028 QNY QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:139) 0.15

4029 Q(Kac)Y QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:138) 0.41

4030 Q(Kac)Y QPL DEK(0OP) D(Kac)T LYD QFM LQQ G (SEQ ID NO:140) 1.27 72

4032 Q(Kac)Y QPL DEL D(Kac)T K(OP)YD QFM LQQ G (SEQ ID NO:142) >100

4043 Q(Kac)Y QPL DE(Kac) DK(OP)T LYD QFM LQQ G (SEQ ID NO:153) 0.92

4044 Q(Kac)Y QPL DEL DK(OP)T LFD QFM LQQ G (SEQID NO:154) 0.41

4048 Q(Kac)Y QPL DE(Kac) DK(OP)T L(NO2F)D QFM LQQ G 0.33

(SEQ ID NO:158)

4054 Q(Kac)Y QPL DEL D(Dab)(OP)T LYD QFM LQQ G (SEQ ID NO:164) 0.09

4055 Q(Kac)Y QPL DEL D(Dap)(OP)T LYD QFM LQQ G (SEQ ID NO:165) 1.61

4064 K(OP)(Kac)Y QPL DEL D(Kac)T LYD QFM LQQ G (SEQID NO:172) 1.92 24

4065 QK(OP)Y QPL DEL D(Kac)T LYD QFM LQQ G (SEQ ID NO:173) 0.31 12

4066 Q(Kac)K(0P) QPL DEL D(Kac)T LYD QFM LQQ G (SEQ ID NO:174) 0.23 17

4067 Q(Kac)Y K(OP)PL DEL D(Kac)T LYD QFM LQQ G (SEQ ID NO:175) N.L

4068 Q(Kac)Y QK(OP)L DEL D(Kac)T LYD QFM LQQ G (SEQ ID NO:176) 44.21

4069 Q(Kac)Y QPK(OP) DEL D(Kac)T LYD QFM LQQ G (SEQ ID NO:177) N.I

4070 Q(Kac)Y QPL K(OP)EL D(Kac)T LYD QFM LQQ G (SEQID NO:178) N.L

4071 Q(Kac)Y QPL DK(OP)L D(Kac)T LYD QFM LQQ G (SEQ ID NO:179) 0.288 35

4072 Q(Kac)Y QPL DEL K(0P)(Kac)T LYD QFM LQQ G (SEQ ID NO:180) N.I

4073 Q(Kac)Y QPL DEL D(Kac)K(OP) LYD QFM LQQ G (SEQ ID NO:181) 0.11 56
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TABLE 6 CONTINUED:

[Ang2-Peptide]-Antibody-Complex: Binding and Half-life

4074 Q(Kac)Y QPL DEL D(Kac)T LK(OP)D QFM LQQ G (SEQ ID NO:182) 32.82
4075 Q(Kac)Y QPL DEL D(Kac)T LYK(OP) QFM LQQ G (SEQ ID NO:183) 0.19 65
4076 Q(Kac)Y QPL DEL D(Kac)T LYD K(OP)FM LQQ G (SEQ ID NO:184) 0.27 94
4077 Q(Kac)Y QPL DEL D(Kac)T LYD QK(OP)M LQQ G (SEQ ID NO:185) 19.53

4078 Q(Kac)Y QPL DEL D(Kac)T LYD QFK(OP) LQQ G (SEQ ID NO:186) 0.74 72
4079 Q(Kac)Y QPL DEL D(Kac)T LYD QFM K(OP)QQ G (SEQ ID NO:187) 0.077 65
4080 Q(Kac)Y QPL DEL D(Kac)T LYD QFM LK(OP)Q G (SEQ ID NO:188) 0.11 35
4081 Q(Kac)Y QPL DEL D(Kac)T LYD QFM LQK(OP) G (SEQ ID NO:189) 0.27 27
4082 Q(Kac)Y QPL DEL D(Kac)T LYD QFM LQQ K(OP) (SEQ ID NO:190) 0.21 20
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TABLE 7:
Compound | Sequence %TC %TC %TC
10 3 1

mg/kg | mg/kg | mg/kg
Ix/'wk | Ix/wk | 1x/wk

4027 QKY QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:137) 52
4028 QNY QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:139) 38 34

4029 Q(Kac)Y QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:138) 60 28 9
4043 Q(Kac)Y QPL DE(Kac) DK(OP)T LYD QFM LQQ G (SEQ ID NO:153) 53 27 34
4044 Q(Kac)Y QPL DEL DK(OP)T LFD QFM LQQ G (SEQ ID NO:154) 40 22

4045 Q(Kac)Y Q(HP)L DE(ThA) DK(OP)T L(NO2)FD QFM LQQ G 47

(SEQ ID NO:155)

4048 Q(Kac)Y QPL DE(Kac) DK(OP)T L(NO2)FD QFM LQQ G (SEQ ID NO:158) | 45

4058 QNY QPL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:39) 51

PL DEL DK(OP)T LYD QFM LQQ G (SEQ ID NO:191)
4092 60
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TABLE 8
VEGF Part Ang-2 Part
PEG PEG
Compound Tethering Length BYEC'Z"F BHaIf . Length A_mg_-Z BHaIf
. inding Life Tethering Spot Binding Life
No: Spot from IC50 (hrs) From IC50 (hrs)
Branch Branch
6001 1 4 4 1 0
6002 1 2 1 0
6003 1 2 1 0
6004 1 N/A C-Ter N/A 0.5
6005 1 N/A C-Ter N/A 1
6006 10 0 71 11 2 0.2
6007 10 0 138 11 0 0.3
6008 10 2 79 11 0 0.4
6009 10 2 39 11 2 0.2
6010 10 0 344 11 0
6011 12 0 84 11 2 0.2
6012 10 0 278 11 0 0.6
6013 17 0 2 67, 91 11 2 0.3 40, 34
6014 10 0 240 11 2 0.1
6015 1 0 2.8 1 0 0.1
6016 1 0 6, 8 1 0 0.3
6017 10 4 26 11 4 0.2
6018 12 4 24 11 4 0.2
6019 17 4 1.3 68 11 4 0.13
6020 1 0 356 11 0 0.8
6021 10 0 75 11 4 0.3
6022 12 4 120, 140 18 4 0.5
6023 10 4 60 18 4 0.3
6024 10 4 5584 11 4 0.1
6025 10 4 210, 227 11 4 0.1
553,
6026 1 4 1129 11 4 0.2
6027 17 0 2 65 11 0 0.3 32
6028 17 4 4 11 4 0.2.0.3
6031 17 0 11 4
6032 1 0 11 0
6033 1 0 11 4
6034 17 0 0.6 42 11 0 1.3 39
6035 1 4 11 4
6036 17 4 0.5 27 11 4 0.4 41
6037 10 4 0.6 11 4 1.6
6038 17 0 0.5 11 4 0.8
6039 17 4 0.6 11 4 1.1
6040 17 0 04 11 0 25
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aSH-Rki-RE—FesEaRe) 2036——05—SN—Arti-body
31 \/El P'!BPEGH%AK\N— o\- EEFE ERI K r*m‘ft\_i‘g r'?:@rt-. 0
- : VEGF Half Ang-2 Half
Compo.unJ‘ Jl'el}lhermg Length Binding [i_ife Tethering Spot Length Blnglng [i_ife
No: Spot from IC50 (hrs) From IC50 (hrs)
Branch Branch
6041 12 4 2.2 11 4 0.8
6042 12 4 3.3 56 11 4 0.8 49
6043 10 4 0.6 36 11 4 04 72
6044 10 4 0.7 43 11 4 0.9 82
6045 10 0 1.8 52 11 0 1.2 47
6046 12 0 3.3 11 0 1
6047 10 4 25 11 4 0.5
6048 12 4 44 11 4 0.7
6049 12 4 45 11 0 0.6
6050 12 4 33 11 4 0.6
6051 12 4 Not 11 4 0.7
Active
6052 10 4 18 11 4 0.5
6053 10 4 0.7 68 11 4 0.6 68
6054 1 4 0.3 18 11 4 04
6055 1 4 11 4
6056 12 4 94, 64 18 4 0.8
6057 12 0 32,44 11 12 0.7
6058 12 12 18 11 0 0.7
6059 12 15 11 0.6
6060 10 4 1.2,1.0 11 0
6061 10 0 29 11 0
6062 10 0 23,22 11 4
6063 10 4 11 4
6064 10 4 11 4
6065 12 4 36 1 0
6066 4 0 31,74 11 4
6067 1 0 06,04 11 4
6068 9 4 22,12 11 4
6070 10 4 1 52(rat) 11 4 0.07 71(rat)
6071 10 4 0.8 66(rat) 11 4 0.05 61(rat)
6072 10 4 14 41(rat) 11 4 0.1 74(rat)
6073 10 4 0.6 80(rat) 11 4 0.08 91(rat)
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with K g5, | --Q(YQDLDEKDKTLYDQ:MJC,O Nkcem VEGF SEQ 34

kg 1-12NOC- GQQL | FQEYLRCE L Nko 00 T C-t00-----
o.-...ONas'@NOl) VE P “~POMMEWECE |i O N -
ERL- CONI t lreretyp-Eo-4k-D2Kk-T-L-v- SS-F -M-L-AMDG—CONH,
2009/ 136352PCFANB2009/-651820 132 6016
5064 o S S
VEGF | Ay r b N oD |V KW VW 1 —
SEQ90 }—VEPNCDIHVKWVWECFERLYqu—CONH
M™ subs
ith K 0 o™ o) Nj
mtzngas Oxo—\ofNJ\,Nbs NOKO/‘NQ/\)
residue o) DA
o T\O o% o~N
)—Q-K=Y=Q=P—L—D—E—K-D-K—T—L=Y~D-Q-F-M-L-Q-Q-G—CONH,
0 Ao
5070 . S s °
VEGF )I\V—E—F’—N—C—D—I H—V—K—W—V—W—E |—F—E—K—L—Y—a—|—CONH
SEQ:216 L 20
O o 2 @S\)zﬁloﬁNg/\*N\ﬁ

o OO0 p~N
)LQ—KNﬂg—Q—P—L—D—E—K—D—K—T—L—Y—D—Q—F—M—L—Q—Q—G—CONH
fo) o

5071 s °
VEGF ) [ | - Qﬁ
SEQ:217 V—E=P—N—C—D—|—H—V—K—W—V—W—E—C—F—E—K—N Y —a—I——CONH,

o
o

e} o™

OAJ( O
o o0 o 0 Nj
o“‘o‘\'o/‘N”\/‘Nf S NNOAN

Q \S=O
o Oro~0rg~N

o
AH~a—k—v¥—Qq—P—L—D—E—K—D—K—T—L—Y—D—Q—F—M—L—Q—Q—G—CONH,
o o

5072
VEGF o i i e
SEQ:218 AV E— P NG D— I H—V— K —W— V=W —E— G — F— E—K—N Y—a—I——CONH,

[o]
o™~ 0 o o o © O’\)‘N\j
Owo—\,o,/\Nk/\Nf S~ NSO
@) \=0
0 O o~0Oro~N

)l\Q—K—Y—Q—P—L—D—E—K—D—K—T—L—Y—D—Q—F—M—L—Q—Q—G—CONH2

° o]
5073 o 8 S
VEGF A~Y—E—P—N—C—D—I—H—V—K—W—V—W—E—C—F—E—N—¢"~—L—Y—a—I—CONH
SEQ:210 f o ’
N
OT\NV‘O’\'OV‘O’\*O NN
0
Ox¢Nae0
X—Z:/\’LN\"/\ONN\O\/YN
NS00 0
N °© 0
O\/\O’\,O\/‘o
0 )

A~Q—K—Y—Q—P—L—D—E—K—D—K—T—L—Y—D—Q—F—M—L—Q—Q—G——CONH,
0




VEGF SEQ 34 _ ss _ Antibody Il H, NOC- LREFCEWEWWH
| DCN PEV-to NO 0 F121\10C GQQL |
WEQBYLRGELDDVPMENT C- - 1 or 2 6017 VEGF SEQ BaI/NE2009/051820

subs with Kas linking resizue _SS 0 11

" 141 \/EPNCDI ENONEVNECEERL ONIL - 12 N Anti hodv 1 or
0 = == VEIT o v v ey A TN O TN =y = T LA A" ] 4= U1

— N Anti y
f_)/(I)EYCf}lF2 CL'Ci'O"Y---O---- ----NO 4. Kl ---------- "0 OON

SEQ78 0 0.". .- Q@ ORGP DR KT TP QTP MTLmQmQmG=CONH,

KYQPLDEKDKTILYDQFMLQQG CONIo”T2 00 _ 6018 VEGF SEQ 34
E12 subs wRth K as linking residue _ - _ Antibody 1
or|{2 SS Kl 1-VEPNCDI HYMAKWECFERL- CONH2

cLio------- Qcr------ NO 4y------ /00 SOONN N O
-/{0"---"0-%-N 0 /I L- OKYQPLDEKDKTLYDQFM.QQG CONH2

414---3---§_go~__
oozgf/sq\k(o

YAO S S
| |

0]




6019 VEGF SEQ 34 E17 subs with K as |inking residue -
Antibody 1 or 2 SS ol |l rVEPNCD | HVMAEWECFKRL- cONi t

WO 0699436362 0--0-....0...--N_ O .1INL ----(:) O OPOI/1B2009/051820
SO0 NNN""""N)C")N O 0129
- - - | LOKYOPLDEKDKI LYDOFMLOOG-coNi't -1----1--... 00

6020 VEGF SEQ 34 ssTABLE12/EPNCD | HVMAEWECF

ERL- OUM#Z2{Pleptidt]-| 66nHd2MNoeY BGIRGNERDYL TKDKEBLAQ Y
KQc, 0J'-..0-N WD 2009/ 136352PCT/ | B2009/ 051820 133

Cmpd# 602hcMEEH SEEQUR4 ML subs wwth K as linking residue -
6001 S[S— - U0 NN Anti1body 1 or Z or ,..)-VEPNCDI HV
VEGF 0/|.|-.-,0 0 /11- OKYOPLDEKDKI LYDQ:I\/Lw} CONH, 0J7?07? 0
SEQ:34 -O / 00, .-15,s....ThrNis..... - Nk- a- - AN
.-,,-...."O,\--N KV\EV\ECF | ERL-CONH, 00 0 O
? S
\% EPNCDIHVMWEWECFERL—CONH
OJ\/\O/\/O\/\O/\/O\/\NJK/\b/ \/\n/ -“‘\N»\\ Q\):)
N
H,NOC— GQQLIFQEYLRQELDDMPMFNT;LO H 10r2ibody
6002 —
VEGF
SEQ:34
S S
V EPNCDIHVMWEWE CFER L-CONH,
O/\/\/\NJ\/\b/\/Y —
HNOC-G QQ L | FQEYLRQELDDMPMEFNU % J
T /\)\ Antibody
1or2
6003 o
VEGF
SEQ:34 N .
N Antibody
— OJ\/Ol
O"':/O N o 1or2
NOC—G Q QL I FQEYLRQELDDMPMEFN N
w : T
SAq\/\n/N\/\o/\/o\j/
OT\/ ) I
T s
VEPNCD I HVMWEWEC F E R L—CONH,
6004 /_\
VEGF _\_
SEQ:34 >—TNFMPMDDLEQRLYEQFILQQGN
_/__> §;
HNOC—LREFTEWEWMVHIDTNPEV
S
6005 0,
VEGF >—T N F M P MDD L E Q R L Y E Q F I L QQ
SEQ:34 s s g

HNOC—L REF C EWEWMVHIDCNPEVY GGGKGG




6022 VEGF SEQ 34 E12 subs with K as |inking residue

ON i::4.i 10 Ns 00\, syN N

W(A200,9/13\6351)0 \Ne.../ \....\ r..,NO , i\ - - POT/IB2009/051820
Anti body 1 or 2 -0S | ..13011- VEPNCD
| HYMAKWECFERL- CONH, 0 0 /11- QKYQP LDE LDKTLYDQFK

6006 LDPG CONH, O S S1 0vs 0 6023 VEGF SEQ 34 M
SEar, Shibs wiith, &@s Linking . ss, !+ Antibgdy 1 or
M0 S.ubs resi due - o Antibody
with K as - | |011- V-E-P N-C-D-l- % U1 EM@C@ﬁ-L-
linking (] )J\"0/./C\ "o\ N N-- Ny .._0,--.
residue ) 170 K- Y- 0- P- L- D- E- by/BRoKeTemit e»(-DQF 006 o2
-:(]\I/I-‘lig -0--- 024 VEGF SEQ 34 ML subs wth K
K D K T L D ON
aslmf%l éorésﬁaaEeJ\ 5 0°Anti hody “1°ef"2 0
6007 —
VEGF
SEQ:34 S s
M subs o T I
with K as AVEPNCD IHV KWEWECF ER L-CONH, O,\)cﬂ Antibody
linking 0o o] o] N N
residue NB/S\/\'O"N SISOy
0
o) © 1or2
A~QKYQPLDEKDKTLYDQFML QQ G—CONH,
o~
6008 —
VEGF S S
SEQ:34 I |
M subs LY~V EPNCD I HV KWEWEGCF E R L—CONH,
;Iivr:ﬁ}nK as O 0 0 Antibody
. g Q,Ow o o @A)LN’\)LN
residue Oa\/\ bs\/\ﬂN "‘NJ\/OJ‘N
o o 1or2
)I\QKYQF’LDEKDKTLYDQFMLQQG—CONH2
o'l\ 0
6009 — S s
VEGF 0
SI1EOQ:34 AVEPNCD I HVKWEWECFE R L—CONH,
M subs .
with K as y o 0 Antibody
Iinkjng Q,OwN O/\)LN’\)LN
residue 04\/*)5/ \/\er\NJK’O‘)LN
o 0O\ 10r2
A~aKYQPLDEKDKTLYDQFML QQ G—CONH,
o )
6010 —
VEGF
SEQ:34 i g
M'® subs AV EPNCD I HVKWEWECF ERL-CON, o Antibody
with K as o o N~AN
linking o pAO Ay
residue o ,}5/3«\[0 1or2
o
)I\QKYQF’LDEKDKTLYDQFMLQQG—CONH2
o o




NI-DDCNP-EV | HpiOC-L-R-E-F-C-E -W - E-W

-K-V-H 2"...... rif-/"-o--\.-...... "0"...,-0-,
WO 2009/13638%. N 0-1 AN Nr joO N PCT/IB2009/051820
H2ZNOC- G Q Q L- I\/I-F QD V-L-BIK-DK-E-DL-P-Q Y-K-Qrc _
01 N
S%QF VEGF SEQ 34 l\/Il subs with K as |inking residue ci _
SEQ:34 K—YQPI D-E-K-D-K-T-J -Y.D. QF-M L- QQGCO\I g o
E** subs 4N i /LV = NG § CLOF NNAC'ESQ €ilw) 10--0. 5 0-50 =™
with KasNjj|. | 0",.,0,,.,,0" g)/\)L
inking i 5NOC- L- R EFT. EW Eafkoqrﬁ BVt 11 -
body 1 or 260&5 SEQ 208 Ss Ant1|obmdy
10 ;\QKYQHzL -KIIKO IL DQ MLQQG—CONH2
R- F-C-OEE;WE-WM-MH- -D-C N P E- V-
SNHLESO. -""ONID IONIT O'NJ Q.
6012 —
VEGF o
SEQ:34 HQNOC—GQQLMFQDYLTKDKEDLPQYKQ—?O
M' subs °
with K as S
linking 1 I5=0
residue © /\)L Antibody
K Jk,o\)L O/\)L
]K/\/ \ii I 1or2
HQNOC—LREF(IDEWEWKVHID(IDNF’EV
S S >:o
6013 — S S
VEGF )LVEPNCDIHVMWEWECFKRL—CONH2
SEQ:34 o
E' subs N o o o Antibod
with K as . 0 . ~X, ’
linking S -~ Q/\)L
residue \/\ghl oy
o o/\/o\/\N o 1or2
[o]
)I\QKYQPLDEKDKTLYDQFMLQQG—CONH2
[o] [o]
6014 — o ? ?
VEGF A~VEPNCD I HV KWEWEG CF ER L—CONH,
SI1EOQ:34
M subs N N
with K as o ?)(\O’I mNWN
linking ] o 0 0 Antibody
residue {:f
N o
o OS/\O’\/N 1or2
o]
A~QKYQPLDEKDKTLYDQFML QQ G—CONH,
o) o)
6015 B
VEGF .
- Q o} o Antibody
SEQ:34 H,NOC-GQQL | FQEYLRQELDDMPMFN;j\—s-@;\’N‘[zJO\,OﬁNO/\)LN’\)LN%1 or2
@)
VEPN(IZDIHVMWEWE(IZFERL—CONH2
- §—— S8




N<O"..trN CL OThr N..... ThrN VO r"00_ 011.1 .00 O
S')tr\I'-*.0.--/s01 ?,,,0

WORNOTGE) L- M F- Q D- Y- L- T. K- D- K- E- D- L- P- 0- Y- KPOF/1H2009/051820
6029 VEGF SEQ 34 E17 subswih K as linking residue-

(anl Iogous to 5(\’)7\ 1 I\I I—I’) Anf| hnrl\l 1 or 2
6016
vecg CL- V1 E- P- N-C-D-I-I—I-V—MWE—WE-C—F K- R-L- CC]\IHZ SSI11 0
SEQ3A\ 10y - - -~ 00 SCH”I}'N }R:E-F-lsEXE VH DI:ZKI,\IOI\\'/ ZU( 0 ---11---- Q )
I}\</I-Y- QQP E}LC;?SDCOJ 1- va D 60’if2<E8_]i e\ -3’2;“ AL jbod
- - N ody
W th|K a@®ctédrki hgk iesi Ld)u@PMFNTE—S‘&Anti body 1° or
r VEPNCD sI T | HYMAEWECFKRL- cONH2 0-° 4N--"------- Thoo . ,
Ne-FFhr N'NA ON 7111 1--\|NQ- 0]
6017
VEGFﬁ)Eégy(g(gJD/Lu_DEKDK'&I'UXan:NIa% CONH-I2 okol- 6HE)31 VEGF
SEQPC | dy” e
with K as i N o
||nk|ng /\)L Antibody
residue \/\rNB: Jk,o\)L O/\)\
o O gm O g 1o0r2
)I\QKYQPLDEKDKTLYDQFMLQQG—CONHZ
o] o]
6018 —
VEGF o I I
SEQ34 ﬁ/VEPNCDIHVMWKWECFERL—CONH2
E' subs o 0O ™0y
with K as 9
linking @q ° Antibody
residue /\)L
NB: ok, O/\)L
o O g O 1or2
)\QKYQPLDEKDKTLYDQFMLQQG—CONH
o] o]
6019 ~
VEGF o i i
SEQ:34 ?,VEPNCDIHVMWEWECFKRL—CONH2
E' subs
with K as fo— >
linking “TO™EIN
residue Q
¢N © o} o} Antibody
s © o o O/\)LN’\)‘N
SN A oA
o)
1o0r2
O, Or o™~ Org~N ©
o)
A~0KYQPLDEKDKTLYDQFML Q Q G—CONH,
o
6020 S S
\S/ESF?A VEPNCD I HVMWEWECF E R L—CONH,
) o
N
H,NOC, o

GQQLMFQDYLTKDKEDLPQYKQJK

o 0




o

01 or 9-N EPNCD || | HVEWEWECFK

Rl - conH20 L 0004N-)IN 0g5-S--ThrN ' -N--AN 00 | NO
WO 2OM134352 | PCT/IB2009/051820
) 1- OKYOPLDEKDKTLYDQFM.QQ- £6ni t 0J---o0- . - -

\AD ’)ﬂﬂO/ 136352PCT/ 1 B2009/ 051820 135 6032 VVEGE SEOQ 76

VEGFS _| 0 _ Antibody 1 SH2ZNOC- L PGYL REFCEVWAWWVH
SEQ:30 % H2NOC- GQQJM:Q)YI;D | H| WOk b D@MF&'EVA R O-céy, O _
M™ suth, N, "",s oN.. AN N0 0j, O, E? 2QLR,
Yvn'tkhn*; %DKE)LPQYKQ 01.0L g&% vEQ Ve
inki
residue o SN O\/‘O’\/N O 1or2
o]
)LQKYQPLDEKDKTLYDQFMLQQG—CONH2
o] o]
6022 — S $
VEGF )‘LVEPNCDIHVMWKWECFERL—CONH2
SEQ:34
E' subs o N (VN «/ “
with K as ¢‘ ’\/L’O Antibody
linking
residue \/\NX; &O\A 0/\}
© v\ ~ \/\ AN 1or2
[e]
)LQKYQP LDELDKTLYDQFK L Q Q G—CONH,
[e] [e]
6023 — o T S
VEGF
SEQ34 V-E-P-N-C-D—|-H-V—K-W-E-'W-E-C-F—E-R-L CONH2
M' subs /\/ g 0
with K as 0 ~ N
linking ¢‘ ’\/LO Antibody
residue O,\)LN,\)L
V\N&N&O\)k
0] O\/\ ~N A /—N 0 1or2
)LQ-K—Y-Q—P—L—D—E—L-D-K—T-L-Y-D-Q-F-K—L—Q-Q—G—CONH
o) e)
6024 —
VEGF
SEQ:34
M10 SUbS HZNOC—L-R-E—F-C-E-W-E-W—K—V-H—I—D'C-N-P-E-V>=
{o]
with K as NN 0 O g0
linking o N o
residue N
\/Y Antibody
v 1or2
’\)LN’\/O\/\ ’\/o\/\ o
O
H,l NOC—G-Q-Q-L-M-F-Q-D-Y—L—T—K—D-K-E-D—L—P-Q-Y-K-Q
et




O _O0 NN - Antibody 1 or 2 | H2NOC-L PGY L RE
FCEWWWH 0= H2NOC- G QQLMFQDYLTK | 0 | DCNPE

WOREDLRZFKQA. V 410 000/ N NO O O 6034 VEGF BEQB2809/051820
E17 subswith K as linking td¥sidue s s | o

| - OKYOR) F\CKF\I(TLVFY'Y:I\/I OG- CONHR RILYG | T-CONHR

8020 (2.1--2s-)" 00 00----""NO...... Q' lor 2 bl
SEQ:3J - VE I HVMAWECF 6035 GEnSEQ 76 ~A
M®subnt j body 1 or 2 ol | & 5= CFERLY!
‘l’l"r']tk*:n’;?f' QONH2 0 NOO 00NMo®-o~d. ... ThrNi . SMA" 0. ,,. AN O s
residue7: -CK ODTQ:K -V-@pL5- E-}&K-T-QYQ)'Q ¥MLQ@LCONH OO0

KDKT m:NLw;' CO\“_|2 HNOC%-F-(|3-E'W'E'W'K'V-H-I-D'T'N-P-E-\/To
20009/ 136352PCT/ | B2009/ 051820 ——

6026 — S S

VEGF o]

SEQ:208 HNOC— | R—E-F-C-E-W-E-W-M-V-H—I-D-C-N-P-E-V
SV\«N‘/'O'\-O-/'O'\-O

t'N

o~N Antibody
S (¢} UV\,rN\/\rN
o N o 1or2
S\)‘N\Oxo'\,o./‘o
~0 o)
HZNOC—GQQ'L'M'FQ'D'Y'L'T'K'D'K'E‘D'L'P‘Q‘Y‘K‘Q*Ar
O
6029 —
VEGF
SEQ:34 S s
E'' subs YV—E—P—N—C—D—I—H—V—M—W—E—W—E—C—F—K—R—L—CONH
with K as o
linking N
residue- ¢¢ /\)L Antibody
(analogous ~Jood, OA)L
to 5027) j/
= 1or2
A~ o—k—Y—0—P—L—D—E—K—D—K—T—L—Y—D—Q—F—M—L—Q—Q~G—CONH,
D o o
6028 ~ s s
VEGF OVEPN(IZDIHVMWEWE(IZFKRL—CONHZ
SEQ:34 ) . ,\/L
E. subs N o o o Antibody
with K as o A
o 3 o} o} N N
linking NN .\»\NJ’\,O\)LNKJ/\)L

residue ¢
o 10r2
(0]

)\QKYQPLDEKDKTLYDQFMLQQG—CONHZ

O O
6031 _
VEGF
SEQ:209 it 7 —
/'—VEPNCDIHVEWEWECFKRI—CONH ntibody

‘\)l
LN}MTNKO}NWN

0 NTO
O g 1or2

(0]
)LQIJ(\YQPLDEKDKTLYDQFMLQQG—CONH2
o o




136 6036 VEG- SEQ 73E17 subs with K as |inking residue
H2NOC-T | o 0) 0 H2NOC- GQQLMFODYLTK r, o,...00,..... "

W@ 2008n8G3e0dy 1 or 2 GYLRKFCEW/MWH 11 | DONPEAB20§99051820
- 00 OO'AN o S'", ThrN'NIN. IB5>-CLAN O ONTh 0,- O
DKEPLRQYKQ————— e o 0 6037 VEGF SEQ 75 MLO subs
vege i K s 1 nking, redidue 5,5 £ QO oo
seQ:78, . | | . "YNF Nk . el
./ILJ(YQDLDEKDKTLYDQ:NLQQC-} CONH2 _ 0@~ _ Antibody 1
or P ol EPNCDI HVKWMECFERLYG o' N/ So- 'O0"-""Nk'' o
| 6038 VEGF SEQ 75 E17 s i i DKIfG o,
resjfiue s s KR LYG LE- coN %%rj@/\*
---tt{N4.5,Srl.-Nic,0}IN oo
H,NOC— GQQLMFQDYLTKDKEDLPQYKQ Tor2
o o o
6033 —
VEGF —
SEQ:76 o . [ | 0
) —L P YLREFCEWVWMVHIDCNPEV
)
MO o o Antibody
oS Ucasas
nA0
0’\’0\/\0’\’0‘/\“:\(0 10r2
O
HZNOC'GQQLMFQDYLTKDKEDLPQYKQ‘&
O o)
6034 —
VEGF
SEQ:73 . —
E" subs

)—VEPNCD IHVMWVWECF KRLY G | T—CONH,

with K as
linking o o) o 0 Antibod
; ~AN ~A y
N S (o] o N N
residue r ?\ I\IJ.\'O‘)LNJ:]/\)k
© 1or2
QKYQPLDEKDKTLYDQFMLQQG—CONH,

T X

6035 —
VEGF
SEQ:76 T S

o)

VEPNCDIHVMWVWECFERLYGP L—CONH,
o™\.0
— o) 0
O‘\_o_/‘
Ny 9 o Antibody
o o) o} J@A)LN'\)LN
S\/\OrN NJK,OJLN
O'\,O./O-\,O./*N (o]
o o o Tor2

7‘—QKYQPLDEKDKTLYDQFMLQQG—CONH2




- Antibody tO 1 or 2 ol 2-VEPNCD | HVMNWWECF o

21- C) KYQPLDEKDKTLYDQFM.QQG coNH2 | 6039 SEQ 75 E17
W@ awe/18638h K as linking - ss LYG LE-CONH2 o OBOr/(E2009/051820

0O ...... ,"11IN _ Anti body 11%r 2 resi due Ol

- \/EDI\I("I'\I EVMAMVECE KR r'g n 0o
S%%SF. .-} 11- - - - oKyopi _DEKDKI L 00FrL06e-CONH2 ol - - -0l - - - _
sEQ:730 P00/ 13635%@4 1820094051820, 137, 16949 SEQ 96 E17
E"sutsubs |Wi th K as’ i nki ng reS| due ss KR LYA TsCONH, _ oo
‘l’,‘”tth?S. , N 0/- Antibod 2 ol Antibody
o | 0- vEpNcol mwwv@y o z o 00 ros@MmN *NO

KYCPI DEKDKI Li/WéO\AHQI > 6041

SEQ 211 I E- H2 ONN'G 97Ny

o} 1or2
0~0+"0o
HZNOC—GQQLMFQDYLTKDKEDLPQYKQ o
o o \f
6037 —
VEGF
SI1EOQ:75 s S
M subs :
with K as )'—VEPNCDIHVJK\iV\VWECFERLYGLE—CONH Antibody
linki
rlensilcri]l?e 0 ONOwof\,OwN‘K/‘bS«YNJ.\ J’\,OJL O/\)L
OO o~ Ourg~N 1or2
)OLQKYQPLDEKDKTLYDQFMLQQG—CONH2
Ol\ o
6038 —
VEGF
SEQ:75 o 7 7
E' subs AVEPNCDIHVMWVWECFKRLYG L E—CONH,
with K as Q o) Antibod
~ X ntibody
linking L o - o o0 N N
residue O l\bs‘/\g\'l N&OJLNQ/\)L
© (0] 1or2
(@) Ofo‘\.o./‘o'\,N
o)
A~QKYQPLDEKDKTLYDQFMLQQ G—CONH,
ol\ o)

6039 ==
SEQ:75 S S
\Evithslgbass )LV E P N (|3 DI HV MWVWE C/\F/P[ R LY G L E—CONH, Ant|b0dy
linking r\o o
residue Ofo'\waN"\”b \/\er\ Jl\,o\)L O/\)L

@) Our o~ O~

o}
A~a
o~

YQPLDEKDKTLYDQFML QQ G—CONH,

o

1or2




N O

-anti body 1 or

0,,... ,0". N LDEKDK TLYDOFM.QQG- CONH2 0

2 S 0l

1--V E P N CD | HYMAKWECFERLYG

W@2®9//1$d351)K YQP 4 ? 0_Sl o--"100 PCT/IB2009/051820
1,-..."0,-.0,..", i?0 13042 SEQ 73 with K as
Hking—+estdue S5 o000NNMEbody B0-AN-O - 0" 0" N

6040 a— 7 ’ T T
seqos | 1 or 2 V12 subs ol 0 _0)---
E"7 subs/ | L{14- K- Y- QFT C- L)-I:-K—L)—K—TT L-Y-D-Q F-ML-Q Q G CONH2
with Kés ""m Qbv-er n ¢ 0 0043 vSBEQV212F « RSB vlcE-1EENIH2 0 00 O o _
inki"d0 -| Antibody 1 or 2 0I'l 1--VEPNCD | HVKWMWECFERLYG
s cno 0 ./ L- QKYQPLDEKDK TL M QQG CONH2, _
d [e] 0 0 Antibody
o] o) Q/\)LN’\)L
O NJK/O\)LN 1or2
o
A~QKYQPLDEKDKTLYDQFML QQ G—CONH,
o o
6041 r
SEQ:211 S s
}O“VEPNCDIHVMWKWECFERLYGlE CONH,
’j o) ’\j)\ antibody
© © o o o o N N
OJ‘O’\/OJ‘NK/\I\iBVS\/\(N Nko\)LNQ/\)L
o o ﬁ) 1or2
0 Our g™ Ourp~N
[o]
)kQKYQF’LDEKDKTLYDQFMLQQG—CONH2
Ol\ [o]
6042 [ s —
SEQ:73 o i |
V"2 subs AV—E—P—N-C—D—l—H-V~M-W-K-W-E~C~F—E-R—1—Y~-G-I—T-CONH,
with K as
linking o
residue o o 6 O o o @/\)LN N1 .
llwo’\'o‘”Ny\/’jb’s WOy \/\olr Aribody
o 0
O, OAro™~Org™oN
o
A~Q-K—Y-Q-P~I—D~E—K—D~K—T——Y~-D-Q-F~M~1—Q-Q-G-CONH,
— d d _l1or2
6043 B
SEQ:212 s s
)O'—VEPNCD I HV KWYWECFERLYG | E——CONH,
o 0 Antibody
) o’j o © o o O/\)LN’\}N
O*”o’VOfNK”"iB’SV\rN n oAy
© ° Fo 1or2
o Ourg™Ourg™N
o)
A~QKYQPLDEKDKTLYDQFMLQQ G—CONH,
) o
6044 B
SEQ:212
S S
0 I I
AVEPNCDIHVKWVWEGFERLYG | E—CONH,
OL/\O’W O/\)L Antibody
0 O./O\,O./O‘\,N 1or2
(0]
A~QKYQPLDEKDKTLYDQFML QQ G—CONH,
(6]




6044 SEQ 212 - S s IE-CONI-12 0 000 * 0O

TLYDQFMLQQG-coNn2 O _ - Antibody 1 or 2 0l 9LVEPNCD I
WOR2089 KWFFECH 0 21-- XKYQPLDEKDK _ | ER LYG O PCT/IB20¥/051820
2009/ 136352PCT/ 1 B2009/ 051828 138 6045 SEQ 73 ML subs
‘vAv‘;tl I(nc- ||n|/|ng racwrhn: _SS LYG T(:G\‘!HZ ON
e 790_| YDQF ibody 1 or 2 Ol ,-VEPNCD
M™ sulds V( 0 VE Pk-c@&\?QD BEKDKEE £ R WWe WECFcBL0oy- | ER
with K @046 | SEQ 73 V12 sub wth Kas linking _ ss ERL YG I
Imk}ggj’- CGONH, -| ro 3011 *0 O NoO - L
residusy DOFML00G- CONH2 Anti bety 1 or 2
N N
OY OY }ofo/\g O\/ﬁgN\/\éN%\Antibody
O?—QKYQPLDEKDKTLYDQFMLQQG—CONHZ 1or2
6046 :
S!EZQ:73 S s
Xithslzt;ss >—VEPNCDIHVMWKWECFERLYGIT—CONH2
linking Y
residue © Q
0 g
TNY\O/\H,N
0O o N\/\rN%
o o o} 9] Antibody
Y Y 1
>—QKYQPLDEKDKTLYDQFMLQQG—CONH2 or2
6047 —
SEQ:213 S S
)OLVEPNCLD I HVKWVWECllFERLY—N><!7L E—CONH,
OJ\/\O’W ,\)L antibody
Owo'\,Oka/‘b 1 JK,O\)L O/\)L
o OO N Tor2
o)
)I\QKYQPLDEKDKTLYDQFMLQQG—CONH2
o
6048 —
SEQ:214 S S
)O'—VEPNcl:D | HVMWKWE(|3F ERLY—N><CN)7|— E——CONH,
0 o'j o o o o ON ’\)OLN Antibody
O/‘ONO/‘N”\/\’\ib’SlNJI\’OJLNQ/\)L
0
o O A o0 g ™N 1or2
)I\QKYQPLDEKDKTLYDQFMLQQG—CONH2
o o




residue o Il )-VEPNCD I HVYMAKWECF o0 (:).--Ks o0 oy-oy-
-C21 YQP L DE KDKT 6047 SEQ 213 S s LY-NL
WE2@OB352 0 00 00 , 01110 0_ 0 L YDQF MQQG CO\HZT/IB2009/051820

0,..0..,...0..."NN O..----139--0,..-0-,,0,--.0"2.-N 1
070 S P ahtbedy— ol /11 VEPNGDHH-\—0 /11, 0.\YQDLO.
sEq o WMECF ER > EKR T SEQ214 _ s s

ERLIY{NLE- co%%&)zéQ "00 "oov NAN?(Q P MW4 ‘00"

TLYDQFNLQQG CONHZ o 1 or .-O--VEPN

CDI HYMAKWE

4—%" QPLOEKOK 04. " (:7)-- ), 0|
D09/ 136352 c051820 189_SHQ "PgH49 0
N

WO P
"-+t1 oo. " 0 o
\)L 1or2
N0
O\/\O/\/O\/\O
(¢}
VEPNCIIDI HV MWK WECIZFERLIK—CONH2
] ] o
6050 s s
SEQ:79 [ Q | |
V"2 subs )—VEPNCDIHVMWKWECFERLI K——CONH,
with K as 0 o
linking 0'\—0,\
residue
ﬁ &
o N*(‘O’\r“
0™~ O~ Oy oo
F Ar Antibody
o o Y
>—QKYQPLDEKD KTLYDQFMLQQG—CONH,
lor2
6051 ~
S!EZQ:79 S
V' subs A~VEPNCD I HVMWKWECFERL | K—CONH,
with K as o
o o
linking o~
; o
residue “o~o_
o N
N‘(\O'\rN
O‘\,Owo‘\,o\/*N 00
o Oy °y E Antibody
A~akvarLpEKD KTLYDQFMLQQG—CONH,
Tor2
6052 ~
SEQ:79 i
V'? subs )‘—v EPNCDIHVKW VW E CFERL | K—CONH,
with K as ) o
linking o~o_.
residue o~-o_.
o N
ool
o o EN~'o(\o’\"’NO\/\,,N
~0O0 o~V
° ° NTo N Antibody

o © o) o

)I\QKYQPLDEKDKTLYDQFMLQQG—CONH2
— Tor2




)-VEPNCD | 1 *N- QKYOPLDEKDKI LYDQFM.QQG- CONH2 N).. 0, AN

0 000 HYMAK _ 0 NN _1 0 WECFERLI K-CONH2 1 Anti body or
WQ2@9/136352 6050 SEQ 79 V12 subswith K as |inki neCT/E0e/51820
- Anti body 1 or 2 o810l s , - VEPNCD | HVMAKWEFERL
I K-OONH2 clo e} 0-\ 00"\ 0 ON— _4[\1 /O SO 11N
e i r-Vis N 01 0y, Oy, FO QKYQPLDEKD KT LYDQFM.QQG CONH2
M suB05(L | SEQ 79 §IZ subs with K as linking residue _ _ ss
with Kas N DO-= = * AALI Doy " "bF © 2= * - L1 FA%- - - VEPNCD |~ 7 , . .
inking HVMAKVECF ER L | K 2100 0-\....0 .. .. 5.9 ’
e$194%9-\] |..0 N0 SO LINIro-5INg . RiLs \ﬁ@jﬂ_@?ﬁm N
LYDQFM.QQG CONH2 6052 SEQ 79 ¥12 Blbs with K
asl Ki ng O OO~ Tor2
(o]
)kQKYQF’LDEKDKTLYDQFMLQQG—CONH2
OJ\ (o]
6054 — s s
SEQ:79 0 | |
v' subs JDEPNCDIHVMWVWEC F ER L|K—CONH,
with K as o
linking o
residue O\O’O\O/
N
ENJ"O
S
O\O/O\O/Nng‘O/O\éNO\/\,N/\,N
0 O O Antibody
0 Oy~ (6]
#QKYQPLDEKDKTLYDQFMLQQ G—CONH, 1or2
6055 — s—
\S/ESQUZS VE F’NCllD|HVMWVWEC|3FER|-|K—CONH2
with K as s o
linking ’o-\o/N
residue gNﬁo
g \° ntibos
o~0ro~0rp (NDBKO’\('DYND\/\{N'\)?N Antbedy
o O o) o ©
)I\QKYQPLDEKD KTLYDQFML QQG—CONH,
1or2
6056 -
S!EZQ:79 R s
V2 sub 0 7
Withslgass )I\VEF>N(|:D|HVMWKWE(|:FER|_IK—CONH2
linking 0
residue PN NP NN 5 1or2

0 o]

N 0] N O N N
aiGasarbag
N 0 O Antibody

¢
o N’\/O\/\O/\/O\/\O
o]
o O )
)l\QKYQF’LDELDKTLYDQFKLQQG—CONH2




0o- TCFERL | K-CONH2 0J, N _PO _ 0 00 -

KINir".0--.TN Antibody 1 or 2  residue Os | ,--V
WERNSDI3SHVKW VW E 10 ( 0"\-0 0 So PCT/IB2009/051820
o-"'"""CL"..0"."--""NO 00" 149 1 OPLDEKDKT L
YDOFM-00G-CONH2— WO 2009/ 136352PCT/+B2009/ 051820140
6057 — . ; . ;
seq:7805B [SEQ 78 MLO subs with K as linking residue _ ERL
v'?supgal - CONH2- 00 NO411 - ILDEKDKI LYDQFMLQQG CONH2
V.Vittht bOdy 1 or 2)‘—VLSFS&I(QIIIHVMWK)WE'CV:E@MQLI:M&M§X/V\ECF o' -0-1
ggggo 1+4--1--.. 00 6054 SEQ 49 V1 supswith K as
'“9i nkilng residue 0 01/01./ QPLDEKD 0 )-KEPNCD r Lo
0O-\l¢.,_V.-"0. .-"NI KT MQ s s | F ER
LI K- CONH2 o Anti body or 2 )|
N N
C(/\C;O‘/‘O/\/O\/\O/\,O\/\O/\,o\/\Nio"o(\O’\c')r O\/\“N\/\n,N
~0™Ov0 o 0 Antibody
0
o © 0
A~akvyaPLDEKD KTLYDQFMLQQG—CONH,
1or2
6058 —
SEQ:79
V'2 subs o
with K as %VEPNCDIHVMWKWECFERLIK—CONH2
linking o o
residue EOV‘o’\rO/‘o’\'O\/‘o’\IOV‘o
o™\.o__ o o
o~\.0
MN‘K/\E:% 1o0r2
o
N N o
\(')(\O’\(I; O\/W(N/\}N
o OY o) ° o] Antibody
A~aKkvaPLDEKDKT LYDQF ML QQG—CONH,
6059 ~
SEQ:73 o
V'? subs A/~VEPNCD | HVMWKWECFERL | K—CONH,
with K as o
o o
||I’1k]l’19 Or o0~ O ArgNOrg
residue [0‘\_0
— [e] fo)
O_\‘O‘/‘NJ\/\TQ
o
N
00 g O n~LO Ie) &‘N{O‘\r
K’O\/\O’\/O\/\OO o0y OO o U\/\,(;N\/\,(SN
[¢) Antibody
o ©O o)
QKYQPLDEKDKTLYDQFMLQQG—CONH, 1or2
6060 ~
SI1EOQ:78 s s
M, SUbS )O'—VEPNCDIHVKWVWECFERLYaI—CONH
with K as :
linking
residue
° Oﬁo o R T o 0o Antibody
YOI ’\ib o o O/\)LN’\}N
O s oLy
O
o 1or2
)LQKYQPLDEKDKTLYDQFMLQQG—CONH2
L Ol\ [e]




I I HYMAMWWVEC 099 N O- 6N1-4C) S . 0)1\I-C|(]\|C| NN
00 00 G CONH21 6055 SEQ 79 V1 subs with K as
WO e®pdsss2 linking _rlo o-....0_ PCT/IB2009/051820
00y, r00--..0,70"...0./- N-4D@Ol../ - . ) - - QKYQPLDEKDK
TLYDOFM-QOG- CONH2 55 K- CONHR 1 Antibody—oer 2V
6061 .
S06T E PNED I | HV ON i NJ--/-10 S00
M sutke. . | Ny~0- -3 i T Nok OON! BN 6056 SEQ 79,12 subs with
with K # als |1 i nki'ng resi due' “VEPNCD o™ _C
inking FERL | LQQG- CONH2 | K- CON @ 1 or 2 Ant i body
8% No0p | . . .. 0" - k 0 "L"- DELDKTLY L RHV odNO
ON. | J..".".. NOO— 0 Jk,oJL
)LQKYQPLDEKDKTLYDQFMLQQGCONH Tor2
o o
6062 r o § ?
SEQ:78 JVEPNCDIHV KWVWECFERLYal|—CONH,
M subs L o
with K as o
linking Jb NJK,OJL O/\)L N~1—Antibody
residue OO O }
(o]
1or2
)I\QKYQF’LDEKDKTLYDQFMLQQG—CONH2
(o] [o]
6063 —
SEQ:89
M subs
with K as s s
linking
residue A~VEPNCD IHVKWVWECFERLY G p L—CONH, o o Antibody
'\)LN
0™ N
O‘”O'\’OwNK/‘N*%fS NJ&,OJNO’\}
o % ofo\oo/o\N © 1or2
A~QKYQPLDEKDKTLYDQFMLQQ G—CONH,
o) o)
6064 r
SEQ:90
M subs
with K as
linking ? ?
residue A~VEPNCDIHVKWVWECFERLY aV q—CONH, Antibody
fo) (@]
~*N
0™ N
OronOmpEny, b_s NKOJNO/\}
o 0 O./O\O./'O\N © 1o0r2
A~0KYQPLDEKDKTLYDQFMLQQ G—CONH,
o) o)




WO 2009/ 136352PCT/ |1 B2009/ 051820 141 6057 SEQ 79 V12
subs with K as linking residue - o )I-VEPNCD

W@ 2009/136352 . -""0, .. .-.0.. . , (-3 0 0y, PCT/IB2009/051820
"ILQKYQPLDEKD Ss 2 00 143Ant i body 1 or 2 Il

. } v/l\IlI\II(\AE("I: l:DI ! I( ('Y'Y\II—I nf' fa c-f\ I I fa Q
6065
seq:7é-1 Ny10-TN QO_N_O_KILYDQZI\/LQQG CONH2 6058
V2 suSEQ T92V12,, étuhsymwuvbc Ras [Li.aki ng residue -
wihKgs p|l "011-yEp o5 0"\-00,...." N O
"”",'39 01/py.L.,nr-o-yN 0_st1 or 2 Antibody
o519 LOKYOPLDEKDKTL YDQFMLERS-CONH2 | | HVMWKMECFERL |
K-CONH, 1o foN - 0000NAN"0 - 6059 SEQ 73 V12 subs
\M t h K aS | I nkl ng re i Ue = O \ O Antibody
o."f1""o", AP ¢ «)L'N 0= o 01/ oy-
"I L YCPLDEKDKT TA @\’*
TNFMPMDDLEQRLYEQFILQQG—CONH2
6066 =
SLEQ:79 s s
N. SUbS )(?\VEPK(|3DIHVMWVWE(|3FERL| K—CONH,
with K as o
linking o
residue ° T&
N N
ONOwONOwN\iojo(\Oﬁr O\/\,(N’\l
(o) o O'N
o © 0 f \—*\Antibody
)‘\QKYQF’LDEKDKTLYDQFMLQQG—CONH2 |
lor2
6067 =
SEQ:79 .
V' subs
WlthKaS }l—KEPNCDIHVMWVWECFERLIK—CONH
linking o
residue o ﬁ%
O’\/O\/\o’\/o\/\N (e} O O/ﬁr m /\i el
[o] o, O, 10r2
)KQKYQPLDEKDKTLYDQFMLQQG—CONHZ
6068 — S S
\S/QESQUZS )LV EPNCDIHKMWV WE C FERLIK—CONH2
with K as o o
linking 0o
residue “Nolo

‘r(\o’\n'
O’\’O\/\O’\’O\/\N o O W

0, 0, o

)‘—QKYQF’LDEKDKTLYDQFMLQQG—CONH2

Antibody

1or2




O\-_o Ss Anti body 1 or 2 ol is-VEPNCD I
HVMAKWECF ER L | K-CONH2 ri0C) o "o 0 11 Ny" oThr N
wW@Q009/186852 Thr .NN N O 00 LYDQFMLQQG CONH2 606PC BEPR51820
MLO subs with K as |inkingl4desidue - _ 00 ......... 7
5069 — Arti-body—1—or—2 S—O+—2—vEpNeo—HHVKWAAECF—
seqe® -P1-1 S | ERLYai - CONH2 00 ‘)—tN—Ttho—gl 0=/ 0o
V2 subs| LIQKYQP LDEKDKTL AYROKM QGG wh 24 Po@Q0 r e v
with K 2009 136352PCT/I82009/)6§1820 1426061 SEQ 78 MLO subs
"”k,'ggvvith K as linking residue _ s_s.2 Antibody 1 or 2
sl | 0 /11" - OKYQPLDEKDK @b~ A- VEPNCD |
Hv KwywECFERLyal - coNH2 jI 0300 N 00-.)IN
Sl
o/\/O\/\o/\/O\/\N o o o NWN .
/E\ o] fo) Antibody
g\fD 1or2
W\J\N( i N i E N i N\/
T Y ?5
I N)—N
6070 T
SEQ:216 s s °
)LV—E—P—N—C—D——H—V—](\:W—V—W—E—C—F—E—jP:L—Y—a——CONH
o o'}wo\foww’\/‘wb—sj:ko}NoA} \/Y}
Antibody
)OLQ—K—Y—Q—P—L—D—E—K—D—K—T—L—Y—D—Q—F—M—L—Q—Q—G—CONH2
6071 -
SEQ:217 . .
)OI\V—E—P—N—C—D—I—H—V—K—W—V—W—E—C—F—E—K—N Y—a—I|—CONH,
o‘\owo'\,Oka/‘N,}S N’\»OJ‘N(J/\)L \/\lr %\
o O/O\O/o\.N Aoy
)I‘Q—K—Y—Q—P—L—D—E—K—D—K—T—L—Y—D—Q—F—M—L—Q—Q—G—CONH2 o
6072 —
SEQ:218 . s o
)kV—E P—N —D—I—H V_EIV_V_W_E_C_F_E_ Y—a—l—CONH
o0 o"'o'\’o‘”"‘b"ib's\y:ko‘}“o/\} \/\n/ %A »
)CLQ—K—Y—Q—P—L—D—E—K—D—K—T—L—Y—D—Q—F—M—L—Q—Q—G—CONH .




Jco,)I N N O- TLYDQFMLQQG CONH-2 o1, ... 6062 SEQ 78
ML subs with K as |inking residue 0 Antibody 1

W@e009/136350S | 1--NEPNCDIHV .--,,,, 0,,, T K MQPIB2009/051820
LDEKDKT LYDOFMLOOG CONH2 O45OL ctN. I, I KWMWECF ER
LYal —CONHR2 0~ 00 Nr—— AN ogsNON-R: 6063-SEQ-89- M

g%g’zﬁ)ubsvmth Kasllrgﬂ_ng_Le_SJ_due_s ER LY Gp
- QONH2 0G_000Q rCr_yég\l 00 T,0. .. _"Q . _Q_ (A \
LY FM_QO G(%\IH% AntiBody| 1 or 2 © ol Z P VEPNGS"|
HV KMWWWECF oLoTh 0"l L(g(Y L DEKDKT O 6064
SEQ D0 ML suB¥“@tY™Roas ™M nking residued s s_ |
ERL)Y| a v g-cq 00 OOOONN 4r)L 10, 70"...0...70-, N\
T LIYDQFM C—i‘@ N
m: (p 'Nl?/\oﬁf mr \/\n/ Antibody
o O\/\ONO\/\OO 1or2
)\Q—K—Y—Q—P—L—D—E—K—D—K—T—L—Y—D—Q—F—M—L—Q—Q—G—CONH2
o~
6074 — 0 ° 0
SEQ:73 Q—K—Y—Q—P—L—D—E—K—D—K—T—L—Y—D—Q—F—M—L—Q—-Q—G—CONH,
O
O
go
A\, o
o 3 N
9’/ o on
O, O N
N O/\,O\/\Oj
: )
N O
:§ S S
© i V—E—P—N—C')—D—I—H—V—M—W—V—W—E—CID—F—E—R—L—I—K—CONHQ
? ° -
Antibody




~O., .

Anti body 1 or
W@®@2000136351KYOPLDEKDK AO
2009/ 136352PCT/ | B2009/ 051829 143 6065 SEQ 79 V12 sub s
K- OONH2 0 J-.

N_

)' 1\ 1k

2 oi

, "Nk

WO

wi th Kaslinkingresidug S5

1-0 0 0

" "11- VEPNCD |

.S"\j C.0s) LN

HV KWMECF oLoTh
PCT/IB2009/051820

I L@} CONI - IConipa@isoofADérhpuacys 2018) 4043 -MERNED |
HYMAKWECFERL -1 0 1 0-\-0 - S

with K as |inking residue

0 TNFMPNDDL EQ:{LYEQ:

6066 SEQ 79 N4 subs
o 1L-VEP F

FQKYQPLDEKD

KT LYDQFML QUCs0@h2 K- oﬁbm F1/AWD) )- P O NRatT1/2 (hr)

Ant i bhodh = ——1——— N+ KB4V

W vee FEEE LT o ov ek N b B%)’z 5067 SEQ T9 A8
Cmpdb18ubs wi7th K as |inkijng nesi due 72
Cmpd 4043 0.6 ~90 95
Cmpd 6053 0.7 0.6 92 92 97 111

TABLE 14
Comparison of Compounds 2018, 4043, and 6053
IC50 (nM) Mouse T1/2 (hr)
VEGF Ang2 VEGF Ang2

Cmpd 6054 0.3 0.4 18
Cmpd 6037 0.6 1.6 [~36]
Cmpd 6044 0.7 0.9 43 82




10

15

20

25

30

35

"..--QKYQPLDEKDK _ ss _ N | K-CONH2 Antibody |or2
FOOOON. 4. 00 oy- 117)i-i <EPNCDI HYMAWWECFERL 0 o', N Os

W@ 2009136380 TLYDQFMLQQG- CONI - 12 6068 SEQ 79 VECBUH2609/051820

inking residue linking K& _ 0 0 Oy, Oy- QPLDEKDK _ ss
FERL 1 K-OONH2 N O Thr. 0 - Antibody 1 or 2 )1 -V

Claimg oneD HKIMAWMEC 11 i 0 0---\-0 .. .-, 0--\....0 ..... .0
1.S@ compound of the formula:  R'-[VEGF-Pégtic}-R’, wibrddn [VEGF-Peptide] is a peptide

T WO 2009/ 136352PCT/ | B2009/ 051820

bﬁD‘%gL%%o V12 subs with K as linking residue 0
X'X2PINLC X DIV IO 2w nd - a8 BAR o dx X bk 22X

P e R IR T

OC00 P H,CH,CH;NC(O)CH(CH3)OH;, C(O)CH,CH,CH,CH;, C(O)CH(CH;)CH,CH3,
C(0)C¢Hs, C(O)CH,CH,(CH,CH,0), sMe, amido-2-PEG, or an N-acyl or N-alkyl amino
protecting group, a lipid fatty acid group or a carbohydrate; and R” is absent, OH, NH,,
NH(CHj3), NHCH,CH;, NHCH,CH,CH;, NHCH(CH;)CH;, NHCH,CH,CH,CHj,
NHCH(CH3)CH,CH3;, NHC¢Hs, NHCH,CH,OCH;, NHOCH;, NHOCH,CH3, a carboxy
protecting group, a lipid fatty acid group or a carbohydrate, and X' is a hydrophobic amino
acid residue, X” is a negatively charged residue, X° is a negatively charged residue, X' is a
hydrophobic amino acid residue, X® is a residue comprising a ring structure, X'° may be a
hydrophobic amino acid, X'' is an aromatic amino acid, X'* is selected from the group
consisting of V, E and Kac, X'* is E or V, X"’ may be any hydrophobic amino acid residue, or
D-isomer thereof, X*° may be absent, or may be any neutral, hydrophobic or aromatic amino
acid or D-isomer thereof, X*! may be absent, or may be any positively charged residue or any
aliphatic non-polar residue or D-isoform thereof, X** may be absent, or may be selected from
the group consisting of G, V, L, L P, S, T, W, F, E, Kac, or D-isomers thereof, X may be
absent, or is selected from the group consisting of G, A, L L, Q,E, F, T, W, S, Y, and Kac
and D-isomers thereof, and wherein one of the group consisting of, X, X3, PPN v X,
X", X", E'" and the C-terminus residue may substituted with a linking residue comprising a
nucleophilic side chain or the N-terminus amino group or C-terminus carboxl group
covalently linked to the combining site of an antibody directly or via an intermediate linker,
the linking residue being selected from the group consisting of K, R, Y, C, T, S, homologs of
lysine, homocysteine, homoserine, Dap, Dab, the N-terminus residue and the C-terminus

residue, or a pharmaceutically acceptable salt thereof.

A compound as claimed in claim 1, wherein the [VEGF-Peptide] includes a sequence
substantially homologous to one or more selected from the group consisting of SEQ ID NOs:

34-136, and SEQ ID NOs:192-195.

A compound as claimed in any preceding claim, wherein the [VEGF-Peptide] includes a
sequence substantially homologous to:

V-E-P-N-C-D-I-H-V-M-W-V-W-E-C-F-E-R-L-Y~(D-Ala)-(D-Leu) (SEQ ID NO:78).
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ON,,ir,NOO- L.,. Oy N---- "A'11., NI5 Ns : ) N
6070 SEQ 216 0 O,..."-- s s _ 0 00 ja'}LI\I---rN OO

W0 2009A835body or 2 | 0 /LO PCT/IB2009/051820

)--v-E-P- I\I-C-D-I-I—I-V-K-W\/IWE-C-F E- K- L- Y- a- 1- CONH2
"IL K- Y- E-K-D K-T-L-
d% clal 111?1?1’111’ 3 §V6€I‘flil O 1sI wtutedlé\ﬁl%tg-%gl%r?m@e K,
- %@pr@@@l‘tﬁe Ormua GNQIDNO:195) ...y O ... ANO _
RO P R VW R SRR - N
,J1---Q K-Y-Q P-L-D- E-K-D-K-T- L Y-D—Q—F ML Q—Q—G—CO\IH

2 1 000 OOON 1 *S-11C . 0
édoglfgung a3 cl§11 %1 éﬁ ?re %ﬁn OVhefelr} thf\lln(l)klr.ig 1’65111ue|\F Rrﬁsentz and further

Apbrhirtth allidea? or bilandhed linker covalently linked to the side chain of the linking

residue.

A compound as claimed in claim 5, wherein the linker comprises the formula L or L’, and L is
of the formula: —[Connector]-X-Y-Z, or -X-Y-Z-, and L’ is of the formula: -[Connector]-X-
Y-Z’, or -X-Y-Z’-, wherein: [Connector] is present where the linker is branched, and where
present is covalently linked to the linking residue, and one or more additional Active
Molecules, X is a biologically compatible connecting chain including any atom selected from
the group consisting of C, H, N, O, P, S, F, CL, Br, and I, and may comprise a polymer or
block co-polymer, and is covalently linked to the linking residue where the linker is linear, Y
is present, and has the optionally substituted structure:

a?c N

Ke/d or \\—é/
wherein a, b, ¢, d, and ¢ are independently carbon or nitrogen; f is carbon, nitrogen, oxygen,
or sulfur; Y is attached to X and Z independently at any two ring positions of sufficient
valence; and no more than four of a, b, c, d, e, or f are simultaneously nitrogen and preferably

a, b, ¢, d, and ¢ in the ring structure are each carbon, and, Z if present has the structure:

O 0O
0 0 &
N
q
q or
and wherein Z' if present has the structure:
- Antibody

N

wherein g=0-5 and Antibody-N- if present is a covalent bond to a side chain in a combining

site of an antibody.

A compound as claimed in claims 6, wherein:

X 1s:



10

15

20

25

30

L0 --11--V-E-P-NG D 1- H V- K-WV-WE-G F-E-K-N'. . . . 11
"ILQK-Y-QP-L-D-E-K-D-K-T-L- Y-D- @ F- M L- Q @ G- CON1- 12

WO 2009AIBED 0.,00 -rwk..r*S-"- 00 1.,0,0,0,0, N PCL/AB2009/051820

WD 2009/ 136352PCT/ | B2009/ 0548820 145 6073 SEQ 210 o
0,....1r0ss i-0N N\, O0,..0".0,,...0...,,0",
Ny, -0

"I LQ KQY- _prP -Iz/}«DQF-ML-QQGCO\lHZI

0 NOOO 0,"]0,} ., 0§ g
"11---- V- E- p- N C-0- 1- H W- KRW V- VhECy bk L- Y- a- 1- CON
H2 I ... yN O 0 - Antibody 1 or 2 6074

SEQ 73 0 * Anti body OyOy,

QK- Y- QP-IBD.EK DK ToL- Y- D MLQQG@M&OO
0")\-N,. .. rpoQJo)
V- E- P- Ry - c- - K- 0ONH2 AONH

WD 2009/ 136352P 9/ 0 4820 146 LE 13
Conpari son of Cbnpounds 2018, 4043, and 6053 1050
( Mireibuse wlikd l1dcted pudRaliat Tk b2ckp bire) leng¥AREX BI6GI2 atoms, and R® is

hydrogen, substituted or unsubstituted C;_joalkyl, substituted or unsubstituted C;_; cycloalkyl-

Coalkyl, or substituted or unsubstituted aryl-Coalkyl, v=1 or 2; w=1 or 2; and R® is

preferably hydrogen.

A compound as claimed in any one of claims 6-7, wherein the linker is linear and the
[Connector] is absent, selected from the group consisting of Compounds 1001-1080 where Z
is present, and selected from the group consisting of Compounds 2001-2080 where Z” is

present.

A compound as claimed in claim 10, wherein Z’ is present, comprising the formula of

Compound 2018.

10. A compound comprising the formula:

11.

R'-[Active Molecule-1]-R? R’-[Active Molecule-2]-R”
\ /
-[Connector]-

|
Linker (L) or (L")
wherein [Active Molecule-1] is a [VEGF-Peptide] as claimed in any one of claims 5-11, and
[Connector] is covalently bonded to both [VEGF-Peptide] and [Active Molecule-2] and
[Connector] is also covalently linked to the Linker L or L".

A compound as claimed in claim 10, wherein [ Connector] comprises the formula: -[AM1-
Spacer]-[Branch]-[AM2-Spacer]-, and wherein [AM-1-Spacer] and [AM-2-Spacer] are each
independently a biologically compatible polymer, block copolymer C, H, N, O, P, S, halogen
(F, CL, Br, D), or a salt thereof, alkyl, alkenyl, alkynyl, oxoalkyl, oxoalkenyl, oxoalkynyl,
aminoalkyl, aminoalkenyl, aminoalkynyl, sulfoalkyl, sulfoalkenyl, sulfoalkynyl,
phosphoalkyl, phosphoalkenyl, or phosphoalkynyl group, covalently bonded to [Branch], and

[Branch] is molecule with at least three reactive groups, and [AM-1-Spacer] is covalently



VEGF Ang2 VEGF Ang2 Cnpd 2018 0.7 109 72 Cnpd 4043
0.6 -90 95 Cmpd 6053 0.7 0.6 92 92 97 111 5TABLE 14
W(Emvp/asd'ssnn of Conpounds 2018, 4043, and 6053 PADBE2009/051820

(nM Muse T112 (hr) VEeFlscmgz VEGF Ang2 Cnpd 6054

R s 2808 i Sy R0 Bl

C pRpadhnehdab tHehactivemnmlécaleR] - [ VEG-- Pept i de] R2 wher ei n
[ VEG-- Peptide] is a peptide having the sequence: xI x2
p3 N4 c5 x6 x7 x8 v9 x10 x11 x12 wi3 x14 cl1l5 F16 E17
12RBE 0x0pSuki20 eidde dX2 a2, 7 SEQtHeDANOI -F3dckr]) whe [N 12-IphcdrBare each

5 abs gty %ﬁgﬁ %g(v&tﬁ)seﬂkg&@%gé abgtggf%wgtgw% with their

C(débe@h%@kﬁi)v@kdﬂﬁdﬁ],e afl @r%hﬁ anﬂr@ée@cﬁ@ﬂ%ﬁﬁh&@b&%ohsﬁh@ of:

Y, m no p ecti.ng

i I o e L e M S RS A TR A
Ralkinsicdasie Holy gGckne NHPE G, MHERTHR)d, 6- NHEHRCHy bNHCH2 CH2ICH3,
NHCH( CH3) CH3,” NHCH2CH2CH2CH3,  10NHCH( CH3) CH2 CHS,
NHC6H5, NHCH2CH2OCH3, NHOCH3, NHOCH2CH3, a car boxy

10 13p AaoapburdGs ghned,in anyl oinE) blcldimk 1 §-12 6V @ regt [BuhcBris achemlcal moiety
car bohydrate, and X1 i sa hydrophobi c no. aci
r EQTIItTNE these prhogonabigagtivg giofpse 1@%6&%}63?0@&%6 gr%’ qogsigfing of: a

Negadiic\iRdnéh, Qﬁ‘@{lﬂ(ﬁ)@o;ﬁ&% amﬁ)as&&%ransh AiAILARRAPLGA BTk Manch,
aci d reS|due IS a residue conprising a ri

s Prifbing pased b«fﬂ%%wa%baée%grmcaﬁwawpwegmhﬁ%lclé@ilsala?e%alﬁe branch, and

anRRBhil € a@dbRfcha &l dicrivibed &d %@1111@16 Esaflerbarodma tifeero BEvakPstddtures:
consisting of V, E and Kac, X14 IS E or V, X19 jmy be

any hydyophobi c am no aC| d fesi due, <D i soper
ther eof X2 may omay be an?/rﬁqlﬁt al™o
hys bic or aromati ino acid or D-isé&ner

15 therepf, X21 may be ab ent Nor may be any posityvely

charged rési due or any allphatld non- pol ar resi dué or

D-i sof orm t kger eof , X22 _may b absent, or nmay be
sel ectednfr t he groupiconsi sti ng of G V, L, I, P,

S, T, E® Kac, or Bis rs thereof, X23 may be
20absert is selected from the géoup cojpsi sting of
G A I, L |Q E F T, W& Y, an acyan® D-i soners
t her eof d wherein one ofn the group consisting of,

X1, ¥2, P3, N4, V9, X10, xi¥2, A14, E7 and the
C-tegfmnus resigdue may subs |tuted with a linkin

COW%W hijl i c &u{chal?{% or_t
am ro r rmindy

covajently linked to the ¢ ining site of gn ant body
directly or via an interned at e?q nker, 25the Ilnklng
resi due being selected fromthe group conS|st|ng of K,
14RA ¥mpbund bs cl@tme’ﬂ%"@l&ﬁgﬁa Qherki¥$BRARh] NATRIKEH @loR&he group
honoseri ne, Dap, Dab, the N—tern1nus resi due and the
20 coensishgRfs resi due, or a pharmaceutically acceptable
salt thereof 2. A conpound as clained in claiom 1,
wherein th@ [ VEGF- Peptide] includes a s
3@subst | 'y honol ogous to ong or nore selec ed’
fromthe ro p consisting of SE i1 D NOs: 34- 136, and
SEQ | ' NOSW192-195. 3. A co as clained in
precedi ng erein the [ Peptlde] |ngng@v)Q
sequence Subst ant i le honol ogou X
35V-E-P-N-CG-D- | - M WV-WE-C
eu) (SEQID NO'7

148 4. A c 0 m3 wher ei
substltute% e linkingrresid K, corrprls%
formula (SEQH D NO 195): o

{C(0) CH3}- V-E-P-N-C-D- | - H V- K- WV-WE- C- F- E-R- L- Y- (D- A
| a)- (D-Leu)-{ NH}.

2
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55. A conpound as clainmed in preceding claim wherein

the linking residue is present, and further conprising
w@200ona@s62 or branched |inker coval ently | i nkedP@DIB20¢9/051820

side chain of the linking tdsidue. 6. A conmpound as

clainmed in claim5, whereign the l'inker conprises the

formula L or L',Sggg\kﬂis 10of the formul a: o
-[ Connector]-X-Y-2Z7 of -K-YZ-, and L' is of téhe °
fornmul a: -[Cbnnector]OX- -Z', or -X-Y-Z'-, wherei
[ Connector] is present where the linker is branche
and where present is covalently linked to the I|nk|n o
resi due, anengoHe addi ti onal Active Ml ecul es
X;B?N ggfgte)atl bl e connecting ch?\nmg\m@/
i €l udfi ng” a atom sel ected fromthe group c

C H N O P S F CL PBr, and I, and nay o

conprise a pol yRer or 15bl ock co-polymer and is
covalently |ink to the linking resid where the

l'i nker is |ipee Iy i s present, ang/ha he optionally
substit strycture: b ac,f N I£ 911y d eor wherein

ao b, o and e are |ndepend y cafbon or

gen—nNf i s carbon, ni‘ g oxygen, or sulfur; Y
|® attathed to X and Z i enyly at any two ring
pogT i O f suRficient 2 ; and no nore than
f of a, b\ ¢ , e, or e si Al t aneously nitrogen
and eferably b, c, d, d einthe ring structure
are gach carbong and, Z if esent has the structure:
25whe n g=0-5 and Antlbod if present is a
covakent bond to a side chain in a conbining site of
an Lbody. 7. A conpound clainmed in clainms 6,
wherein: X is: WD 2809/ 136353PCT/ 1B2009/ 051820 149 00
czazsGcN)Zz, | , VW R' , and X-Y may be wherein v

and w are se| ected such that t he backbone | engt h of

15 & qgmpoundias rlaimed dpjarspng of dlippg f g vhersiidsyetiva Mealgews 2] an Ang2
u Bﬁluag bégidt 60 CllQuial kY |[An%§ Lﬁ@ﬁﬂidet Rt REr&h R@J ﬁ%&ﬁt chut®O)cH;

c3 cl oal kyl substi t ut

AT e iy oeB . AR DB Cagrt.
R@((D)‘E caf eratiy CUY)@E@,QQ(O)CHZCH §CH2C&1206\ SRMIAUAY-PES; N-acyl and
claimed in any one of clains erein the li nker
i S-qlko @ pming @rqt%englep%ﬁﬁeétf%’]aqu%r%é)é Afarbahyfiate; ay
f ROMbKEL, YHONMPL, COMETHS |, NMCHEHCAQuoeisCAORLCHBA, wher e

and selected fromthe conS|st|n

Z is present rou
NP BahE 0N SEHE e Fe C 6 LR SO AL
AN@@UIQ@HQ aa,ﬁrbﬁk@ﬂ)rﬁ'ﬁalﬂg%r(ﬁlbad lﬁBlé—f&tty WhekRuP ok catb%hydrate and
nprising the formula of 15Conmpound 2018.
tyherﬁenééﬁ%?otﬁt&d@ aﬁepﬂ%f’ hepapeise subptariially h@@do%% % ve
Mo)' ke yf o X1 E RZR3 ﬁ”é@txl\‘/gu Mot g W' %xlzl:ﬂlw G Q2° Q21 G22 (SEQ ID
2%%{Cbnnector] (L) or
W& whsreact %@%fteti &013 thogteyp. CP%S&% gikad 1% ﬁat%aﬁ igky and
anyclongd &F is GhiaddiBiromn thé grodp dord RIiKOITPERE, ARP, 2h& BnHP, and X’ is
covalently bonded to both £VEGF Pe tldegland Actlve
vBTlesisd feonbthe gioHp pansitingcfbr 1 T c3d &l dntalsptedifiqrighe group

t @oﬂstsengum@\r CLKOKacLDab hild Dép, 6RIMRBUREIcA8 G k¥R rdon51st1ng of
claim 10 ein Cbn nect or rises the formnu

PA%LN‘@p%\@éP‘]\ fﬁ%@aﬁ%maﬂ[ﬂs&%@ 1%1?5”@? from “%Frr"d"%f@tl%ttﬁg of L, HL,
[ AVL1- 1I902C BIF] ardnth A & 24 SRAERE frédh Bie 8afup consisting of aromatic
30|ndependegtly a blologlcally conpati bl e pol%
blreé@ResCW ylls[éq, ecge f{_qm tIQe gryup p;)nsgtlngﬁ |Q.)ad1é CllS selB?ted from
| Yhe g@dup@oSdskihg be raﬁ‘d)f and@ A2 Pplik@ny J:oval@htlSMﬁﬂd:d to [Connector]

oxoal kyl , oxoalkenyl oxoal kynyl , am noal ky
arons P argphil sidr shainegribq N-(&minup amnipg groug gf ? SRR garboxyl

sul f oal kynyl, phosphoal kyl, phosphoal kenyl, or
phosphoalkynyl group, covalently bonded to [Branch],

and [Branch] is nolecule with at |east three reactive

groups, and [ AM 1-Spacer] is covalently WO

2009/ 136352PCT/ 1B2009/ 051820 150 linked to [ Branch]

and to the [Active Nblecule-l] and [ANtZ Spacer] 'S

N a
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10R4 is absent, OH, NH2, NH(CH3), NHCH2CHS3,
NHCH2CH2CH3, NHCH( CH3) CH3, NHCH2CH2CH2CHS3,

WOROPH1 833 CH2CH3, NHC6HS5, NHCH2CH2OCH3, NHOCH3PCT/IB2009/051820
NHOCH2CH3, a car boxy proteti2ing group, a lipid fatty
aci d gr.oup or..a.carbohydrate, ..and wherein
" it g R el e 6 Ah gy i AR B0 e ety fpm the group
hosmpr3geus Rt ¥, CQX, SXRoy@oddbf k5ink homibcysBing Shodlokering IDapl Bab, the

X x14 D15, x16, Fl 7 nl8 x19. Q20 Lo, 22 | ol D w12 s

1?@‘%&‘%@“%@%@& %53%“111%“%%9? 8138%”1'11?8%"1“?1%#%5 ?53 XX Dt

carfsivet kg o iKsubMitutd with tHéamg2 Ninkikg regidde. CocK, and X5

i ssel ected fromthe group consisting of P, hP, dhP,

and BnHP, and X9 is selected fromthe group consisting
160fA dompbynd Bl Alaingddn daien, 15awler¥ia eled@hetpdpriddNcbiiprisgs Hibguence

consjsting of O N, C K, Kac, b, .and Dap, and X12 . '
i §‘3’é138t&31“§ 3011“918?8“? ey r°6{5‘18recc8ﬁ‘§?‘§?f ?ﬁlfcg’g fiiom th groyg,gensijting of:
HsBA IDM)s: BndoThA, and X13 isselected fromthe group
consisting of L, HL, 20Nva, |, HchA, HF, and ThA, and
X1l4is selected fromthe group consisting of aronmatic

17t @sdoehipednd a8 0Eimélitn ¢1sigel e whadin Rt an(OheHgROBNICONEI St i Ng

, Q and N . and [ ssel.ected fromthe group
g@ﬁig“&f’?ﬁgekﬁ lﬁ(g%iﬂi ﬁ%lgﬁb [ Ang- 2- Peptide] is
c ouad)ent -9-(Knd)keQ-r-0-i-Earae@-ar- T-Lt YHDeQFhMaL-Q-Q-G- {NH,} and K at

NUSLERATL hE 4R AEyShaL R QLG DRG] BRGSO OV
2009/ 136352PCT/ 1B2009/ 051820 152 grroup of an

8B R s OB P RS Qi

h tintedd o & oaheckoysthivagh haurtzopls iedidechail @ NS efhiimne am@roup or C-

b,.the N-term nus i due and, th -f.er.m.nus . )
Pzieé;ﬁn%%c’:aﬂg)ﬁal %}(?Pe?qléfl ﬁ)’ ngﬁ"léh ng@s;du%,ge ?Fé?_l%lf,g reﬁliige’ being selected
Diibm tclgoupMbBipriXdOKoR, YGA2 Ti, S, wiokigs billyet, Worhdrydtkige, homoserine,

2-1i i id 5 A d | ai d i
CBER mbarie R iR T e P B AT R S e o Thot

sequence substantially honol ogous to one or nore

1o B RBPP A% S Ty oo ISl P 2SR P % e of:
1€ pomphred (1 -Bdmp@in € @BCHD, Cdripounsl IBIP-Camgound 5074, and may be

R Rt b OB DR P 8% -

L-QQ G {NH2} and K at position 11 is the

2-11inking resi.due coval entl inked to the . .
R s St AL SR R ARSI R
C kaiatently1 Daktd to thhemehining SMeGFarPapibodye] is coval ently
i nked to [ Connector] through a nucl eophilic side
chain or N-term nus am no group or C-term nus carboxyl
2 IgAcmpburares Viaiskedlin oyl ong of @&imd U@ 20, tWherciHGEailtibodsi il gresent, and the

resi due, bein | ected fromthe I Sing. K,
oo R8RS s Fpp PR oG Ry 20 BPi S0 a0t 074,
hembegyr herselectBfiom Delyroupenshdtihg o i ansund@d 060 60@N d0d1 ed 6062.
C-termnus residue. 20 19. A conpound as clained in
any one of clainms 10-18, selected fromthe group
22c ansinpbdurdgs obimedampaivnl , &Gihtisiog Mpdumoh5FZ@mpamd 6053.
Conmpound 5031- Conpound 5074, and nmay be sel ected from
t he group consisting of Conpounds 5053, 5060, 5061 and
235062mpanidds clAinednpayrde atcldma b dvhcnci@Aytitade isgfresedtandis a
P SRS o e P SR Bl B SRR Eptoggy. et
C iepousethntisodg) @icmedartino@nyndomedaeé argibadyrs 10- 20,
wherein the antibody is present, and the conpound is
selected fromthe group consisting of: 6001-6026,
6028, 6029, and 6031-6074, 30and may be sel ected from
the group consisting of Conpounds 6053, 6060, 6061 and
6062. 22. A conpound as clainmed in claim 21,
conprising the formula of Conpound 6053. 23. A
conmpound as clained in any one of clains 6-22, wherein

oy o ~r- _ a2 1
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24. A compound as claimed in as claimed in any one of claims 6-23, wherein Antibody is present

25.

and is a full-length antibody, Fab, Fab’, F(ab’),, F,, dsF,, scF,, Vg, Vi, diabody, minibody
comprising Vg and Vi domains from h38c2, or full length antibody comprising the Vy and Vi
domains from h38c2 and a constant domain selected from the group consisting of IgG1, 1gG2,

1gG3, and 1gG4, and may be h38C2 1gGl.

A pharmaceutical composition comprising a therapeutically effective amount of a compound
as claimed in any preceding claim, and optionally further comprising a therapeutically
effective amount of one or more chemotherapeutic agent, the chemotherapeutic agent
preferably being a compound selected from the group consisting of 5-Flurouracil, Irinotecan,

Taxotere, Sunitinib ,Axitinib, oxilaplatin, bevacizumab, and cetuximab.



