. #$%&' () *+, e3e>E; 667D, < E6VETE j 31 May 2002 TI TLE OF THE | NVENTI ON
CONJUGATES USEFUL | N THE TREATMENT OF PROSTATE CANCER 5 BA Nggﬁf THE
| NVENTI ON I n 1996 cancer of the prostate gland was expected zggnosed
in 317,000 nen in the U S. and 42,000 Anerican males die 10 15 20 25 30
fromthis disease (Garnick, MB. (1994). The Dl emuas of Prostate Cancer.
Scientific Amrerican, April:72-81 ). Thus, prostate cancer is the nost
frequently diagnosed nali gnaﬁg (other than that of the skin) in U S. nen
and t he secbidLEcQHi d TKANcer-rel ated deat hs (behind |ung cancer)
in that gr i f1i rgen (PSA) is a single chain 33 kDa

gl ycopr ot eﬁqmggeﬁg%oggggjgﬁn@glqucl usively by the human prostate

epit hel i um BREAEME OF PROSTHATE GANCER ng/ M in human seminal fluid
(Nadji, M, Taber, S.Z , Castro, A, et al. (1981) Cancer 48:1229;

Papsi dero, L., i . (198l). JNCI 66:37; Qui,

S.D., YoungRSaai AL ~~( 1990), J. Urol. 144:1550;
\{\gngégg\ﬂ C.Th Val enlzuellan, 1919@\can$@1r ofl_yttae prtﬁ’stﬁeegla@ki wai kPectddiuebe . _U(r]I ol .
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nunber 45 SBERORSLIT 317G Rt R U.S. B0 KRBt AR hea’ < o
prot ease wifroncthiswlisgasei ((zainiek sVEB. (1804y. (Itrer Daleansmsof Brostateur el |,
C.B., Liljg ( seEun. - B0 .45 7 5P shown
t hat PSA i gt?rlgl:er{r 31/§ ?%@gg‘?;fg}léf? gllrl’ :ﬁgg:)?%l%ﬂ 3'n5@?l¥£ﬁ;emgsﬁeqttersl% ?lﬁgfggr]e f or med
at ej atQl atthermpgt fieguently sdiggapsedmatgrangyr qtbenthamthateofsiher skiaht r appi ng
gel . Semenqgalig) eAMdHERILRIA Ralling 8aisd bPeaRestidlaldd deathsh (1985).

J. din. '%ﬁﬁt' 6: 1899, IlZ’IB(% H., dbring, J., Rannevik, G, et al.
(1987). J. Hd |ypg eancen. ighat grep. R S, Hen, J.C. (1988). Biol .
Reprod. 39:499). The F%Ataredipatific pmtigﬂ {B$ A)af atdiggleethdiardg RDapor ot ei ns
gener ates sgveral tsoI bl.e Semag“(:)?(ﬁla;ln and Seminct%?ilgn ] fra&gﬁnts and
sol ubl e fi EroHBRYHI e RS MOk PACISEYFLY Bpman Brstalty

rel easkSof gpithplissiand gcomrsi dtdevelsrofa®dr to 210 higdmlHn, humaneddminal B.

(1984). Scang. T | RveSte, 4d: 447 G , J.C.

(1987) . ~~iﬁ\%@?@‘1§hl er @'ﬁj’l\%?/ég%é"s?%ﬁe e%@oﬁ.%gnggl I%J
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(1991). Icl imola:dmim sr(xg;s(s:;?HS}R;;Szslg;%c%egﬂ%gn?nn%gmgqm};)%sgliﬂ?%cmcn{#oﬁ hgian
H-’.eta-(@ﬁ%ns KT el 321408) H. T\ SERY §. Bi ( !
PiPLEQe“tyE&%?S%Lf@ﬁigxﬁé Soen shov gflﬁ%i&fﬁﬁ%ﬁé ?ég%c?nﬁ‘iéfer s
requi re§ f qfisgslifionxof didTeel Sftudiuir farived dt ejashlativybpiprpbsolysishast, A E.,
o ol iy i o8 s e St L
Acad. Sci . Sﬁﬂeﬁé’gﬂiﬁ:{I,Sﬂlidﬁbrﬁhec&fsldléljai H.t (E986)cr helitw dnwestt  of .

t at L. .
Secreted %?%?&b@%ﬁéﬁ bRE, 7, Ragndliy & ~eeal. KoRE Oty
i nhi bi $ OL yl}rmgs}hgi(b%biﬁl& Eg@&oﬁﬁ i :f“t%gt:@' gégrgfix%&? %@gﬁg&%ﬁ)éte
fracr ogggobu miedi S i el a
TS AR i e R A

fraction Offil!aﬂﬁxe%ﬁhuﬁhgﬁér{tWiitﬁtli%ﬁi_%‘i&ébioﬁ\-of the dpdil4te dnd rtidasest O . et
al. (1993). J. Urol.. 30:100- 105

. - 10 ilja,,.H ris n, « Dahl en, U.
(101) . iRFOZERYSLy MRS SEePBOTH SLikBeHor LWL orkin S988)um PSA i s
simlar toSdwmid. df (6 Labshivestl 441447 NicGdea R.B., Hehr, iJsCenEl987). A. |
Dahlen, U. ( 1991 ). din. Chem 37:16181625) but it is yet unknown as to
whet her the free formof serum PSA 30 may be a zynogen; an internally
cl eaved, inactive formof mature PSA; or PSA manifesting enzyne activity.
However, i pkely that the freefaormof serum PS WSt s enzyne
activity, HI@EMWM@MIES consi der abl e (10‘0 to 1000 f \%\“\\mﬁm&m@cess of
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1 - antichynmotrypsin and al pha 2 - macroglobulin in serumas conpared with
the detected serumlevels of the free 33 kDa form of PSA (Christensson, A,
Bjork, T., Nilsson, O, et al. (1993). J. Uol. 150:100-105;31Mayz2004
Christensson, A, Dahl en, U (1991). din. S Chem 37:1618-1625). Serum
measurenents of PSA are useful for nonitoring the treatnent of

adenocarci noma of the prostate (Duffy, MS. (1989). Ann. din. Biochem

26: 379-387; Brawer, M K. and Lange, P.H (1989). Urol. Suppl 5 11 16'

Ial?t ﬁeugﬂh ngioﬂ(l ; dH37(493%é§g£me}gtﬁgssﬁl%g %&ed o bee ported
in benign ﬁﬁ%@?g% gafrﬁ}@ sg%% %‘UBE ch P50W§) W}%ﬂ@i‘ﬁf t he
gr7 oité i.t8 elg toIstimuldte specifi¢alhs gengréwth Bﬁtl?SA sddrel%ing%lls)(thﬂennet dlhem
a 0 secrete

i rrrrunolggr iip%f}geﬁgﬁ‘é@@éﬁ%ﬁn?fﬁém@ i's detectabl teh at high
| evel s dn prostatect Aeco ¢ toa g antdelyymeotypsen a8 theat i ¢ prostate
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are is nj YIRS e
attach1 3 I?ﬁ@%y %&g ) gi 0119 tB O%I eaid”tié)f@() Wzgjtgpg&qﬁﬁgr% oxy)g;en
atom at t h& QMo i;e VS uStta ﬁgé bgpaés fy‘{"ﬁ? d. Such
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t rea]t rren]t ahdmessetmdeinc ita anatursenizycoatically inctiyedommy netecaml?exgbpept i de
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2 kal o ny‘%?*?eﬂ'hﬁ%tf pigletulcy PISIS atsd Fofifie Tt Coibfnes Wi 11 027,
the vinca @R@Brﬁnt%ﬁﬁ@glﬁblﬂllhduﬁtaﬁ thiaresylgs sy gyeapsils ﬁpnrpf?ﬁ A4-position
el . Capcrlgmpiue loxs o poRpone, e e ipite e ree,
P oo et rSAlion 45 Holtked  ACFreY! pPRGpiiRieRad Ipp P PS A P 1o
|nistant clcmpngattetes arhmnol ifgment oﬂeheaeatthSén(Chomeztssgnms t hat gre
sel ectqye ogi a ci | and are
capablieyof é’?@gq‘&rmé%tlca# I(ggg§é b]el?ﬁ(g % |lc az:lf.(l@”’ 2 of the
free prost &hriggnason,cAanbablén, @ucﬂ%lc)o lmat@hﬁmof37a}6b$11 thhe and
cytot oxic T%Pzé‘@??ﬁls' Mg?r E’éts?f;‘@?%%ﬁ hteto 'tl%’taégf PS Cgsﬁiﬁl iloﬂhfd

actrvrty 0 uce ent e
ééﬁed

n
ol i gopept i (ﬂe‘lld%)nﬁa,r ﬁ{ft@lﬂﬁﬁoﬂﬁSA prQ@ thc (iP&ﬁa 18
ei ther dirq@lsy bh“t 1th1§<3‘eﬁfhrﬂ(rﬁﬂﬂma§% t:vh'élq%r tHeOfrEBGonhﬂéﬂséfME R8W is
intact,~ Al so |g tot oXi Yﬁ&/ F";he vrﬁca dru | ncreases
si gni f3QantR3y Hbteﬁ'&‘i 3&| ?a tlﬁéctm ar e thEea 89 upon
pL ot eo: yti @rcﬂseﬁwmmf@%tm dxm rﬁfefa%dx A gPhﬁvd evels intedms mﬂmelddtilaond V\gere
t he opligo idesis cl ave ree and an raolysis by
endogenousgﬁﬁi AFG??“ reém,zyrpx aﬁ%ﬁ@%ﬁ?é@jn{ 585t he
ol i gopept i atensd&rabln:(k@[) fto 4606 fcddbenblat&s&ddsatofdmcﬁhnmreabml/dthar are
cl eaved at a nmuch slower rate in the presence of non-PSA proteolytic
enzynmes, such as those enzynes endogenous to human serum prior to cleavage
by free PSA when conpared to the cl eavage of the oligopeptides in the

presence of 35 free enzymatically active PSA It has been discovered that
preferably - 4 5




31 May 2002 the amno acid at the point of attachment of the oligopeptide
to the vinca drug or the optional linker is a secondary am no acid,

selected fromthe group conprising proline, 3-hydroxyproliné1MayZ2002
3-fluoroproline, pipecolic acid, 3-hydroxypipecolic acid, 2-azetidine,

3- hydr oxy-2-azetidine, 5 sarcosine and the |like. Mre preferably, t he am no
acid at the point of attachnent of the oligopeptide to the vinca drug or
the optional linker is a cyclic amno acid, selected fromthe group

comri 1 19, P ahiebyriofygsimand elpine2 Snfrorkugin ieseRimBdApaRdl

10 >Iéor t%e ‘ggﬁstbﬁsdejﬁﬁw Sqrum ‘Eﬁa‘%qfetgﬁr}ée? gﬁylglﬁgaizg%gtg de to conprise

a s]trort bf)er(ﬂlttestenqsmnc,& , PjorkerRapNildsens O.han dlen(1898n0 Jadintl. l|\3/bst )
refera e i ecause the

(F:)onj ugat eyp#ﬂ?eﬁgb g‘pﬂﬁe‘éeg@gﬁgﬁﬁﬁﬁhﬁbﬂﬂﬁ%ﬁsgqu@cggs S(?QHSOI ubility

of the HonjWbeme 37ay6b8-162F)uenced to a greater 15 extent by the generally

hydr ophobi c character 4% ﬁﬂﬁg am no

a>c/| dspvvr th hydrophilic srﬁlttl)riﬁ %uen%‘ﬁgﬂt& be {A‘ncor por a?tf(c)rlr E‘fé gr gopept i de

sequence orthitreatmentsobadene Q@CWQQ M@Swpe(@l&fYIM&f@gg bro

"t not rafns CHETIRARGHE, JOTo I B’*a%étc%“ ViRl D

pref erred e(ﬁ%ggswelﬁf ‘-E’rﬂ? B zgt aBQrEQUBHf% Hh &ggr?gt he

ol i gop@Pt i de LatndClihe Med.i bh.%a.l54dh§4r8):adlthou‘g¢eraboireprc@&mitseaum det ached from

ot ner nat 1 4 %?ﬁf%&rq?% QESE, RAe alie B kbl th Acebistioate Ty ™

t her eby pr deyparplasia hadsubsequent tyeurgical trauma of ¢h¢ prastate (Lilje, ret ai ns
part of theyold-gARRRMSLER! Al ”b%hléﬂ“@ béi@g'lg”‘%gﬁﬁ %%0?7%61'8“‘1825?3

physi ol ogi ¢cal’ envi ronnment eolytic ¢
Phar maceut iKx@istate Jneastasss @r@arlse PWINHEO E@ﬁre@@mum @gmaﬁ:iv reagtivéed. |t

agent . Tohethon Ghee ’seﬁ“ﬁ"’s"“‘ggm‘*‘@ﬁér"‘?ﬁ?t B B Pl Pker
v i

does not ndRANIGIES Egog‘ﬂgoo‘f’}ciﬁ?ﬁ Héﬂtemtlﬁg%me GABE g‘eggorﬁeglggfn tion by

flree PSA arElutcherrpElNr eihfthdtarsprlhw;qlettalca(l%i)[ eBried]J bUrbr@l B$£50-Thus, the

ol i gopept i t e Q ncer

conpositi 0$35v?/| hrhe%&O?%l qgggécg@ﬁ)&%ﬂ*d& ({Wl& (&‘%s?gﬁgg I've,

pr ot eol yt i (pretenlytigadiivity ok PSg should be pmetatgtcellcspeelfacras\wcl} asf the

cyt ot o3pc | dsor, in what is felt to be an

i deal %Pt uﬁﬁ@lfl@?ﬁ%%ﬁﬁ%é&e&ﬁ? @ggttoxr C ent whi ch results f.r om such a

cl eavage. The term5 s!&ltb% %é@l"‘?‘ﬁ"é’ér‘iﬁ&??i" QNOYe! @BUpr ot eol yti ¢

PfSAt ﬁ' eavagm{mm@nm@mﬁ@hajsefat %I%ﬁl@h@ﬁt’tﬁ@ﬁt of p@ﬁst@te oanesnt wiiicle onponent

0 e instant_i.nvent.i o re va an

ol i gopept | OMRIISFS BlgpPrBtides that atsselsatively biofeotiieATy Blelbedhy of or e,

t he ol i gopdpee peostatqaspmﬁccﬁntlgm (PSAz)nm conpugdtion withea pin¢eableidst rat e

10 of tizSee (Sﬁ ‘E cglte gm ‘'sel ective” also indicates that the oligopeptide
is profeol yt (ﬁ aved by free PSA between two specific amino acids in
the ol i gopepti de. TheAnptlgerdmrectre thispimventionors tonpraviide anmethedefi on are
sel ecti vel %réz?tﬁ?@?ké@tﬁté’&aﬁéﬁ Whid BoRAFIME SARThistaton o ABPE) and 15
are capabl e roteplytically cl'eaved by the enzymatic activity of
the free p,ad‘g{-gpgchgggmo(sl igen. Such oligopeptides conprise an oligomner
selected from a) AsnLyslleSerTyrA@nlSer (SEQID.NO.: 1), 20 b)

Lysl |l eggr T R THE VENTI AsnLysIIeSerTeryrISer

( SEQ 1 D. NO. | Ser (SEQ ID.NO.:4), e)

SerTyrG nl Ser Ser (SEQ ID.NO :S); f) LysTyrd nl Ser Ser 30 g)

hAr gTyr d nl Ser Ser h) @hcgﬁtd@tanjﬁgamrwhﬁﬁncbmpﬁﬁe obbgopgBixigs, hanimg 7) ;

(SEQ 1D NO.amiHls acid sequences that are selectively proteolytically cleaved by free
prostate specific antigen (PSA), and a vinca alkaloid cytotoxic agent are
35 disclosed. The conjugates of the invention are characterized by attach-
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-6 31 May 2002 i) Tyrd nl SerSer (SEQ ID. NO.:9);j)Tyrd nl Ser Leu( SEQ | D. NO. :
10);5k) Tyrd nl SerNle(SEQ I D. NO.: 11 );1)Chgd nl SerLeu(SEQ I D. NO.: 12);

m Chgd nl Ser Nl e( SEQ. I D. NO. : 13); 10n) Ser Tyr @ nl Ser ( SEQ. | D. NO. 31 Mgy, 2002

0) Ser Chgd nl Ser (SEQ I D. NO. : 15); 15p) Ser Tyrd nl Ser Val (SEQ I D. NO. : 16);

g) Ser Chgd nl SerVal(SEQ I D. NO.: 17);r)Ser Tyrd nl Ser Leu(SEQ I D. NO.: 18);

20s) Ser Chgd ni Ser Leu( SEQ. | D. NO. : 19) ; t)HaaXaaSer Tyrd nl Ser (SEQ | D. NO. : 20);
25u) HaaXaalLysTyrd nl Ser (SEQ I D. NO. : 21); v) HaaXaahAr gTyr @ nl Ser

(SEQ | D. NO. gk of)theacieatdtsle 53 g piide (SHE bRyHEn a28 at the 4- os1t10n
n
e

S e eyB Botics ARy e gias %ce@a%$ HoRgbgeEsarkisEE ir

wher ei n Haath&straatmcht of grostatizctahcen asid bemigm maslhatac Iygpeoplaisia c noi et y,

hArg is ho n| ne, Xaa is any amno acid, Cha is cycl ohexyl al ani ne and
Chg is cl exyl glycine. In an enbodi nent of the instant invention, the
ol i gope | de conprises an oligoner that is selected from a)
Ser Ser Tyr G DEEANE ORNRTT BTHE! @NSer Ser

Cor S o o sor RSO BGOSR st gnfir como

( SEQ | D. No. sisiops yseful fmptkm seatmgm of prostaBEcanezmoSuciz conapositions

(S0 | 0. %‘?f’*ﬁ%ﬁﬁ?"h’? e, @eﬁliﬁ‘ﬂy%@@%ﬁ%% Hftpugh 2
yr

Al aSer ¢Rga ﬁhgamlaluqlmgtom mcaafd aloiyl Agant fhpgémt of

( SEQ 1 D. NO. at%e?dhm@ht of it 0/ ﬁ%rvﬁéﬁcalk&]d}@c XI&"ﬁgEﬂt n4-Hyp is
4- hydroxyproll Xaa i s _an no, aci d, hArﬁ I s.hono gi nd Cha is

cycl ohexy! ol & URELhIqTE IByiReshBOSIt of e vinca alkatol Cytotoxic

agent. It is understood that those vinca alkaloid cytotoxic agents
having an acetyl moiety on the oxygen atom in the 4-position must first

15 be desacetylated prior to the formation of the instant conjugates. The
oligopeptides are chosen from oligomers that are selectively recognized
by the free prostate specific antigen (PSA) and are capable of being
proteolytically cleaved by the enzymatic activity of the free prostate
specific antigen. Such a combination of an oligopeptide and cytotoxic

20 agent may be termed a conjugate.

Ideally, the cytotoxic activity of the vinca drug is greatly
reduced or absent when the oligopeptide containing the PSA proteolytic
cleavage site is attached, either directly or through a chemical linker,
to the vinca drug and is intact. Also ideally, the cytotoxic activity of

25 the vinca drug increases significantly or returns to the activity of the
unmodified vinca drug upon proteolytic cleavage of the attached
oligopeptide at the peptide bond where the opligopeptide is cleaved
by free PSA and any subsequent hydrolysis by endogenous amino
peptidases.

30 Furthermore, it is preferred that the oligopeptide is selected
from oligopeptides that are not cleaved or are cleaved at a much slower
rate in the presence of non-PSA proteolytic enzymes, such as those
enzymes endogenous to human serum, prior to cleavage by free PSA
when compared to the cleavage of the oligopeptides in the presence of

35 free enzymatically active PSA. It has been discovered that preferably
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g 31 May 2002 In a nore preferred enbodinent of the instant invention,
the ol i gopepti de conprises an oli gorrer sel ected from
Ser Ser ChgQd nl Ser Al aPro (SEQ. I D. NO.:39); 5 SerSer ChgQd nl Ser S&xiFviay 2002
(SEQ I D. NO. : 40); Ser Ser Chgd nl Ser Al a4- Hyp (SEQ I D. NO.:41); 10
Ser Ser Chgd nl Ser Ser4-Hyp (SEQ I D. NO. : 42); AbuSerSerCthI nl Ser Pr o
(SEQ I D. NO. : 43); AbuSer Ser Chgd nl Ser4-Hyp (SEQ I D. NO. : 44); 15
Ser Ser Ser Chgd nl Ser LeuPro (SEQ I D. NO. : 45); Ser Ser Ser ChgQd nl Ser Val Pr o

(SEQ 1 D. NO.thé GrnirkPaSkr £ (Si'ﬁ@@frﬂtﬁ%hh%iﬂ*dﬂme(&i@)pébﬂiﬁb tdthe vinca

Ser Al aSer ChgQ nl Ser Val Pr o
(N-rret hy! - SOMESEF B eae@n al ée.wpseegeéarbamnoz@sld selected from the
(N-net hyl - lﬁﬁbrn‘éal?hgdf tdbifd). 3-5Njoroproline, pipecolic

)3
j wggg; gg ;a%ﬁjg Q}f@.ﬂgg rpjlp‘%ifglsciEgE'djl &é?)' 33’02}’9{, %‘Wﬁ‘&em Ser Ser Pro

( SEQ | DSNO.saBadsing-andter Bke T\Viare |p$ef@ab13erth(:smn®aum atthe peimt 31 May
2002 - oS SEACiERT bPEhS ol PR Y FRE AMEBPER: bROLPINRer 59
is a cyclic amino acid, selected from the group comprising proline,
3-hydroxyproline, 3-fluoroproline, pipecolic acid, 3-hydroxypipecolic
acid, 2-azetidine, 3-hydroxy-2-azetidine and the like.

10 For the reasons above, it is desireable for the oligopeptide
to comprise a short peptide sequence, preferably less than ten amino
acids. Most preferably the oligopeptide comprises seven or six amino
acids. Because the conjugate preferably comprises a short amino acid
sequence, the solubility of the conjugate may be influenced to a greater

15 extent by the generally hydrophobic character of the cytotoxic agent
component. Therefore, amino acids with hydrophilic substituents may
be inéorporated in the oligopeptide sequence or N-terminus blocking
groups may be selected to offset or diminish such a hydrophobic
contribution by the cytotoxic agent.

20 While it is not necessary for practicing this aspect of
the invention, a preferred embodiment of this invention is a conjugate
wherein the oligopeptide, and the optional chemical linker if present are
detached from the cytotoxic agent by the proteolytic activity of the free
PSA and any other native proteolytic enzymes present in the tissue

25 proximity, thereby presenting the cytotoxic agent, or a cytotoxic agent
that retains part of the oligopeptide/linker unit but remains cytotoxic,
into the physiological environment at the place of proteolytic cleavage.
Pharmaceutically acceptable salts of the conjugates are also included.

It is understood that the oligopeptide that is conjugated

30 to the cytotoxic agent, whether through a direct covalent bond
or through a chemical linker, does not need to be the oligopeptide
that has the greatest recognition by free PSA and is most readily
proteolytically cleaved by free PSA. Thus, the oligopeptide that is
selected for incorporation in such an anti-cancer composition will

-5 -



5 4-HypSer Ser ChgQ@ nl Ser Ser Pro 4- HypSer Ser Chgd nl Ser Leu 10

4- HypSer Ser Chgd nl SerVal 4- HypAl aSer Chgd nl SerVal Pro (SEQ I D. NO. ;. 57);
(SEQ ID.NO: 58); (SEQID.NO : 59); (SEQID.NO : 60); 31 May 2002
4- HypAl aSer Chg@ nl SerSerPip (SEQID.NO : 61 ); 15 4-HypSer Ser Chgd nl Ser
(SEQ I D. NO. : 62); 4-HypSer Ser CthI nlSerdy (SEQ ID.NO.:63); 20
SerSerChg@ nl Serdy (SEQ ID.NO.:64); 3-Pal SerSerTyrd nl Ser 4- Hyp

(SEQ I D. NO. : 65); 3-Pal SerSerCth nl SerPro (SEQ ID.NO.:66); 25

(3, 4- Di Hyp) her@@@wrbmhl BHTJBeseieotl(VSEerﬂbo ¢ @k)avmby free PSA and

L3 ooy AR SR Y S B e proctheratiydoy 1
3, 4-Di Hyp |§omurg4!¢r(pa,rawmaéus lfélt tg- h@amléeal wuaﬂgnaﬂmﬁunmods&e

fglr 583 ' ”esa?gtcﬁbﬂld 8gein) Whtedy réduled ﬂ%m suéRa clekbaley PREZeffe phr ase

el sewhe Seﬁﬁ%nt%t élﬁ ﬁ@&%?i@%nnr&q% Wﬁ&qﬂ@ PWSEth%ﬁ d’é§i‘§4‘g’%§m(;ﬁ ggggr s
gl;n 1;] g 021(:?30!116&318'[@ wwuerr1 eriﬁ&oﬁtﬂemr agei ofsan edi tmr? compot ; F‘;‘ﬁﬁ’f'thgt Qﬁl (r: ]
or et nor ef ol RGRIGIE Qipffﬁ%fl“éé%égl#ﬁﬁf%é AR ot D A

descri bed bylickedrsprises af mmalony seqbenod: |og§cammo acidsonTherefote, thu no aci d

Li?bggre,il a(T;EH%DRFg g%@d?@géaebgﬁ%ﬁé %\‘aﬂg H?véxﬂ%?? lis a 2 prefered substrate

sequendd) Eree BSA.e Thesrpm fﬁwtlvgéplscamdlmtﬂSdhtahéh@mxg@pe@mewﬁt hi n
the instant pmﬁe@wﬂl@my /ém@axﬁészylﬂ&éms yef\beéﬁrta/&yﬁéém@ eﬁhgég gemsSer e

(SEQ I D. NO. ses the am no aci sequence:
(SEQ I D. NO the?ﬁ?hﬂOP& Hd\ﬁ@ul d therefore come within the instant invention.

I't is understood that mbhgbpeptraés:cﬁﬂ o8énisnef uﬁengmmhmnlamnd

I f h
o0 bR TER e e L IR N i B ACETUSATRY 2ot
20 ol i ddpepareleapalylebaf bepigmpmtebiytmaﬂbr clearveddoy tlse engymiatid actavnlyor

of  gopept | BT h@%eﬁ%%ﬁ%%%éﬁﬁ it onEPhidiadtipacy cBorE 41 21 !

unnat ural afHgEBIET sele ‘am no acids may also be utilized to repl ace
t he correspondl ng natur aI am no acid in the oligopeptides of 25 the instant

2ot hy! 1 yr B1 ASRLI TS 3 RN and the 11 ke, Fur  her

for ex@fple, Iysine may be replaced with N -(2-imdazolyl)lysine and the

e, LRSI SSeaEAaP)s o mant o be

c) AsnLyslleSerTyrTyrlSer (SEQ.ID.NO.: 3),
25 d) AsnLysAlaSerTyrGlnlSer (SEQ.ID.NO.: 4),
e) SerTyrGlnlSerSer (SEQ.ID.NO.: 5);
f) LysTyrGInlSerSer (SEQ.ID.NO.: 6);
¥ g) hArgTyrGlnlSerSer (SEQ.ID.NO.: 7);

h) hArgChaGlnlSerSer (SEQ.ID.NO.: 8);



Oiginal Amno Acid Ala Arg Asn Replacenent Amno Acid(sl dvy, Abu Lys,
Onithine dn - 11 31 May 2002 Aspd ud uAspd nAsnd yAl al | ?ﬁl , b&l Met ,
Nl e, NvalLeulle, Val, Met) N e, NvalLysArg, OrnithineMetLeu, Bilélaggdt

Val O ni t hi neLys, ArgPheTyr, TrpSerThr) Abu, Hyp, Al aThrSer, Abu, HypTrpPhe,
Tyr Tyr Phe, TrpVal Leu, Ile, Met, Nl e, Nva Thus, for exanple, the follow ng
ol i gopepti des may be synt hesized by techni ques well known to persons of
ordinary skill in the art and woul d be expected to be proteolytically

cl eaved by i) eByrGmISerdenAr gl (SBEQ.Ih! 83r (SEQ I D. NO. : 72)

AsnLysVal Ser Tyrd nl Ser (SEQ I D. NO.:73) AsnLysMet Ser Tyr @ nl Ser Ser

(SEQ I D. NO. ;. 74) AsnLysLeuSerTyrdn | SerSer (SEQ ID. NO: 75) 10

AsnLysl | eSed)ry HGI@éﬁTLQEQ | D.NEQAD.NO LU | eSer Tyr @ nl Ser Ser

(SEQ ID.NO.:77). Asn4d-HyplleSerTyrd nl Ser (SEQ I D. NO.:78)

Asn4- HypVal Ser Iyr (3.n| Se SEQ. | o 4- Al aSer Tyr d nl Ser Ser

( SEQ. | D.-NO. ﬁgoﬁfglpkfﬁﬁ%éhydm&ﬁ;&ﬁﬁ% arTyrdn | SerSer (SEQ ID.NO :
81) 3-hydroxyprolineSerChgd nl Ser (SEQ ID.NO.:82) - 12 31 May 2002 5 10
15 20 25 30,4- ager d nl r . | \NO. : 83). The inclusion of the
synbol "I" m t(ﬁ?{gda]tﬂ%%ﬂ%g’ aci m&%@g&r‘n&gt es the point within that
sequence where the oligopeptide is proteolytically cleaved by free PSA. The
conmpounds o fjpvent i e ynmretric centers and occur as
racenat es, Ena?tcrelre’nhg%ﬁx uNelg, ancgg?gﬁ?dﬁ?'dulga’di astereoners, with all
possi bl i soners, includi ng optical isonmers, being included in the present

invention. Hyl g@f’]"?}@@ﬁme‘fe SpESEMIH.N@Reg4am no aci ds are understood to

have the natural " stereoconfiguration In the present invention, the
am no acids which are disclosed are identified both by conventional 3

letter and el)nBeeChgGlalSabbr ev{SEQAI.NG.:i hlj;cat ed bel ow .

Al ani neAl aAAr gi ni neAr gRAspar agi neAsnNAsparti c aci dAspDAspar agi ne or Aspartic
aci dAsxBCyst ei neCysCd ut am ned nQd ut am ¢ aci dd uEd ut am ne ord utani c

aci dd xiZd yp) nSerVerGiniSerNVaH sH SEQUD MNOL:el6}uci neLeulLysi neLysKMet hi oni
neMet MPhenyl al ani nePheFProl i neProP - 13

q) SerChgGlnlSerVal (SEQ.ID.NO.: 17);
r) SerTyrGliniSerLeu (SEQ.ID.NO.: 18);
? s) SerChgGinlSerLeu (SEQ.ID.NO.: 19);
t) HaaXaaSerTyrGlnlSer (SEQ.ID.NO.: 20);
25 u) HaaXaaLysTyrGlnlSer (SEQ.ID.NO.: 21);
v) HaaXaahArgTyrGlnlSer (SEQ.ID.NO.: 22);
w) HaaXaahArgChaGlnlSer (SEQ.ID.NO.: 23);
» x) HaaTyrGlniSer (SEQ.ID.NO.: 24);

y) HaaXaaSerChgGlnlSer (SEQ.ID.NO.: 25);



31 May 2002 SerineSer SThreoni neThr TTrypt ophanTr pWyr osi neTyr Y5 Val i neVval V
The followi ng abbreviations are utilized in the specification and figures
to denote the indicated am no acids and noieties: 10 hR or hAddday 2002
honoar gi ni ne hY or

hTyr : honot yr osi neCha: cycl ohexyl al ani neAnf : 4- am nonet hyl phenyl al ani nel5

DAP: 1, 3- di am nopropyl DPL: 2- (4, 6-di net hyl pyri m di nyl )l ysi ne(i m dazol yl )K: N -
(2-imdazolyl)lysi neMe2P03-Y: O di met hyl phosphot yr osi neO Me-Y: O net hyl t yr osi
ne20 TI C 1, 2) 3H4aCligGmiSer- 3- i (PBA.IOINQe: 26);boxylic

aci dDAP: 1, 3-di am nopropaneTFA: trifl uoroacetic aci dAA: acetic

aci d3PAL: 3- pyri dyl al ani ne25 4- Hyp: 4- hydr oxypr ol i nedAc- Vi n: 4- des-

acet yl vi nbl adterenPiHapiipaayidlic amindacid sabstitused with @ lydriyphdalioor val i ne -
14 31 May, 2 i j - | e in the

i nstant | nviél}\(ﬁlggﬁﬁt}s‘ﬁ%?s pe;ll}%? m?‘r#é%%%gst ?ﬁjgérérkus&és}ucr@gégpfhe i nst ant

ol i gopept i deyelphsxytalaningand iyayedohgxyiglyeing have the terninal 5
am no noiety of any ol i i t SheEAGIN MH 0B eoBEHRAL €
R b G
protection -or elimnates e enzymatic
degradati on of such peptidyl therapeutic agents by the action of exogenous
am no peptidasgs inGh ar resent i b d .plasma of warm bl ooded
animal . sugh SFB%‘@?W@"&%@ al ségﬁ@'ﬁgdgﬁyﬁphi lic blocking groups,
whi ch de chosen based upon the presence of hydrophilic functionality.

Bl ocki ng grqup I e hy, D Nt f the conjugates and

t herefore |ﬁzr§§{§§;€]{%@£§m§§g§égol ub(ﬁ]ﬁ? ﬁdmh?@om ugates include but are
not limted to hydroyl ated al kanoyl, 15 pol yhydroxyl ated al | canoyl ,

pol yet hyl engyg es, S ! ethers. N Term nus
unnat ur al am) n§¥g%%PJ}%JD%?|§%ﬂﬁfr%y al ml?gg(rj;t g%s]’uch enzymati c
degradation by exogenous ami no peptidases. Preferably th‘e_ N-term" nus
protecting dyoSerSerGlegGtaldersepm 20(SE(%PBENO.; BD)0 HO “i~~n R "R2 25 ¢)
H3C, OO P Q- 15 31 May 2002 d) Ho f wherein: 5 Rl and R2 are

i ndependently selected from a) hydrogen,
e) 4-HypSerSerTyrGlnlSer (SEQ.ID.NO.: 31);

f) 4-HypSerSerChgGinlSer (SEQ.ID.NO.: 32);
= h) AlaSerTyrGlnlSerSer (SEQ.ID.NO.: 33);
i) AlaSerChgGlnlSerSer (SEQ.ID.NO.: 34);
25 j) AlaSerTyrGlnlSerAla (SEQ.ID.NO.: 35);
k) AlaSerChgGlniSerAla (SEQ.ID.NO.: 36);
1) 4-HypAlaSerTyrGlInlSer (SEQ.ID.NO.: 37);
» m) 4-HypAlaSerChgGlnlSer (SEQ.ID.NO.: 38);
wherein 4-Hyp is 4-hydroxyproline, Xaa is any amino acid, hArg is

homoarginine, Cha is cyclohexylalanine and Chg is cyclohexylglycine.

-8 -



b) unsubstituted or substituted aryl, unsubstituted or substituted

het erocycl e, C3-C 10 cycl oal kyl, C2-C6 al kenyl, C2-C6 al kynyl, hal ogen,
Cl-C6 perfluoroal kyl, R30-, 10 RBC(O NR3-, (R3)2NC(O -, R32N10sR3A002
RAS(O 2NH, CN, NO2, R3C(G -, N3, -N(R3)2, or RAOC(O NR3-, c) unsubstituted
Cl-C6 al kyl, d) substituted C 1-C( al kyl wherein the substituent on the
substituted C 1-C6 al kyl is selected fromunsubstituted or 15 substituted
aryl, unsubstituted or substituted heterocyclic, C3-C 1 p cycloal kyl, C2-C(

al kenyl, C2-C( al kynyip JRefore pré Hrhb&HaiéA B the (i8ArNHVEtion

R32N- C(NR3) -, &\I R3 5)) N3,” -N(R3)2, and ‘5400(0}-NR3-; or 20 R1 and R2
are conbi ned€ @l1EBPEPUAE CQmRIise 180k selectadkitoMbon at ons i s
optionally replaced by a noiety selected from O S(Om -NC(O-, NH and
-N(COR4) - ; i Sy selected, trom hy | heUbstituted aryl,

het er ocycl é&@h&ﬁ?@?&éﬁﬁﬁ%r 0035%:%9@% 3gikyl and C3-C 10

cycloal yl; R4 is selected from aryl, substituted aryl, heterocycle,
substi t ut ed - al k . Loncycl oal kyl; 30 mis 0, 1
or 2; - 16 Sgwégﬁéf%né{@l 2¥§§Q§?D§ﬁ(§ i‘@)Zero or an integer
between 1 and 100; and q is O or 1, provided that if pis zero, g is 1; and
ris 1, 2 I G1AS4PA Pag- ain hp R0 9 tides of the instant
conj ugat es%%%p%ri@%@g C)§CF2I\C 4a‘rir:lwné) aci(ﬁ%bstﬂ ut ggq\f/)vi th a hydrophilic

noi ety, previously represented by the term"Haa", which may al so be 10

repr esqt edSeSerGhd GlmiSesSe@-RypRs WEBE).ID.N®.R2)s sel ected from HO- and
Cl-C6 al koxy; R6 is selected from hydrogen, hal ogen, Cl-C( al kyl, HO and

Cl-C6 al koxy; and 20t is 3 or 4. The structure C H2)t - 17 31 May 2002
AbuSerSerChgGlniSerPro (SEQ.ID.NO.: 43);

AbuSerSerChgGinlSerd-Hyp  (SEQ.ID.NO.: 44);

N SerSquerCthInlSerLeuPro (SEQ.ID.NO.: 45);
SerSerSerChgGlnlSerValPro (SEQ.ID.NO.: 46);

20 SerAlaSerChgGinlSerLeud4-Hyp (SEQ.ID.NO.: 47);
SerAlaSerChgGlnlSerValPro (SEQ.ID.NO.: 48);
(N-methyl-Ser)SerSerChgGlnlSerLeuPip (SEQ.ID.NO.: 49),

» (N-methyl-Ser)SerSerChgGlnlSerValPip (SEQ.ID.NO.: 50);
4-HypSerSerTyrGlnlSerSerPro (SEQ.ID.NO.: 51);

30 4-HypSerSerTyrGIlnlSerSer4-Hyp (SEQ.ID.NO.: 52);
4-HypSerSerTyrGlnlSerSerPro (SEQ.ID.NO.: 53);

4-HypSerSerTyrGlnlSerSerSer (SEQ.ID.NO.: 54);
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5 10 15 20 25 represents a cyclic amne noiety having 5 or 6 nmenbers in the
ring, such a cyclic amne which may be optionally fused to a phenyl or
cyclohexyl ring. Exanples of such a cyclic anine noiety |nc|3|1jMay02Q02are
not limted to, the followi ng specific structures: N ~ N '~ N "~ , N The
conj ugates of the present invention may have asymmetric centers and occur
as racemates, racernic mxtures, and as individual diastereoners, with all
possi bl e i soners, including optical isonmers, being included in the present
i nvention. Wien any variable (e.g. aryl, heterocycle, R3 etc.) occurs nore
t han one t| i n.a its def occurence is

i ndependent“t YBSE%C@?W?H*HQE@ (égémr}gwﬁ&lm) 2- represents
HOCH2CH2-, HOCH2CH( OH) - FKI}KC}B)C}KC}D etc. Also, conbinations of

subst i t uent [aV e per y such combi nati ons
result in %m&égfﬁ%@%@gl“ §‘éd her@ﬁr@hﬁm 563nd t he al kyl portion
of aralByl and simlar terns, is intended to include both branched and
strai ght - chai droc r S ving the specified
nunber of Er@%ﬁggt%%s@gqlbggsb?%@esenfssﬁgmgllggq' a?gup of indicated
nunber of carbon atons attached t hrough an oxygen bridge. As used herein,
"cycl oal kyl S%Ntﬁ? e no G i ¢ hydrocar bon groups
hari ng the‘igch§?gd nu er E?ﬁgggbon g?%ﬁgQEégg%ngg of cycl oal kyl ' groups
|nclude cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and the I|ike.

" Al kenyD" MdﬂppSerEér@leoGﬂ\ﬁ&rMafbum h@EQlIDtNe) sP9yj fied nunber of carbon
atons and havi ng one or Zeveral doubl e bonds. Exanpl es of al kenyl groups

i nclude vinyl, allyl, isopropenyl, pentenyl, hexenyl, heptenyl,

cycl opr openﬁ}f-IHypysdaSbL(EhgﬁlnISmNaiPeot enyI(SEQ.IB.NO.Bl’)OMay 2002

cycl ohexenyl, 1-propenyl, 2-butenyl, 2-nethyl-2- butenyl i soprenyl,
f ar nesyl geranyl er anyl ger anyl and the Iike. "A kynyl" groups include
t hose group%-l‘ﬂmnggct@hg niSard¢rRimber (SEQAMDNOst6hk and having one
triplejgonds. Exanples of 5 al kynyl groups include acetylene, 2-butynyl,

2- pent ynyl epty. an the Iik "Hal ogen”_ Qr "hal 0" as used herein
means fl uor%%ﬁngevggr%séénm |od((§EQ-|i§s@g)-h<§r2§i n, "aryl," and the aryl
portion of aralkyl and 10 aroyl, is intended to mean any stable nonocyclic
or bicyclic rban &i of,u 7 me ng, wherein at |east
one ring i 54 ﬁ%ﬂ’gﬂ%‘?r@%ﬁp& @YSUCEQSF@ Iné @ﬁgnt@)t ncl ude phenyl,

napht hyl , tetrahydronapht hyl, indanyl, biphenyl, phenanthryl, anthryl or
acenap hyI E?& ycIe Yg4)c. as used hereln 15
represgtr?ts a s aq@@msﬁgﬁﬁemergﬁ@g%ml féc br stable 8- to 11-nenbered

bi cyclic heterocyclic ring which is either saturated or unsaturated, and
whi ch consi @fp9ﬂ3 from I t er oat ons selected
fromthe gr%{}?lggﬁgl st ngﬁE)ISEMﬂC?p ég@lgml Ir}E:(qudélﬁzg any bicyclic group
in which any of the above-defined 20 heterocycllc rings is fused to a
benzene ri ng-PalBerSetChgCilalSerProng ma(SEQ.ID NOhebrt any heteroat om or
car bon gtonlmhlch results in the creation of a stable structure. Exanples
of sucﬁ heterocyclic elenents include, but are not limted to, azepinyl,
benzi m dazol(B,4- Bﬁﬁyp}ﬁn@ﬂi&rﬁlh&ﬁmﬁeﬂmanyl (SEQIBNQnET); and

benzot hi opyr anyl , benzofuryl 25 benzot hi azol yl , benzothlenyl)

benzoxazol yl chronan , cinnolin |, dih drobenzofu

di hydrobenz(ﬁ ﬂrEWVP)éﬂF@@?’B}O‘@k&éﬂISﬁI é‘ﬁ’ﬁﬂ , i G%Qé@ﬂi@t hﬁgbyranyl

sul fone, furyl, imdazolidinyl, imdazolinyl, inidazolyl i ndol i nyl,

i ndol yl,,, i so hrona . soi nd I|nyI o] oIJn sot hi oI|d|nyI
i sot hi a80l yW. er%\t B 4B iaaning utmop%fl AgHY %Jﬁﬁirﬁwpm be,

(23X3-C“ azol Y: Pi ﬁf&:@)@id’ﬁébd 3xaZDiMbp i8 3)4@31}1@'@'1‘@25’]3561111@ ml perdi nyl,
oxopyrrol i eraZL razi
pyraz g?ll di nf 2" maafa;ﬂl?epbﬁf g%g?'lfﬁﬂsm%%flmfﬁg ﬁ% ch%}%lg@(ﬂw pyrrol yl,

qui nazol i nyl qU|noI|nyI qui noxal i nyl, tetrahydrofuryl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, - 19 31 May 2002 5 10
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t hi anor phol i nyl, thianorpholinyl sulfoxide, thiazolyl, thiazolinyl,
t hi enofuryl, thienothienyl) and thienyl. As used herein in the terns
"substituted Cl-g alkyl", "substituted aryl" and "substitut edl Maysd®A cl e
i nclude noieties containing from1l to 3 substituents in addition to the
poi nt of attachment to the rest of the conpound. Such additional
substituents are selected fromF, d, Br, CF3, NH2, N(Cl-C6 al kyl)2, NO2,
CN, (Cl-C( alkyl)O, -OH (Cl-C( alkyl)S(Om, (Cl-C6 alkyl)C(O NH,
AT ky) 00l O M and Gl tS P AT AR e A amibe e o |
al ky and ,C1- : en an .ar i.n o form -
(D) ) Redndiiie a5 05 PeteinaboYie i, SSmssh iR e ddCRHER ¢ i et | es so
defined i ncDsseriptian of ¢hedhventionedesaribes oligomerS cfdfrom about 3, . ., .,
,,,,, SNS A S . PR RN : used
et el n. 1 he'? aPERFADRARERY acids residues which inclpdejp hRinatif B, (TT0,
carbon & t Requénusg thesspeaifisiamincvacidssaqueage slecaibediand yhighiasey. As used
herein, the " \ t4tiltd two or nore
Subst i1 ut abf@i&?ﬁ*%‘?”ﬁ"@#ﬁ%@g&?éﬂ‘ﬁ? T apid AcH sqlefos S or 4
hydroxyl mofgs¢rdeed by free P8A. vhyefeaablyadheligometils fromed tarkf » PEG
(r]I epr ese?tg ﬁﬁ{%@ldbif&%ﬁﬁiﬂw quﬁlsglfmgekaﬁipléatﬁu ftglléw?ﬁgldu&?&h%:haw ng t h;a
esi gnate r oxy subu hetefrm represents
Hs C~O~/ 0~O 5%@&&&%&%@%% r eRS@J&Kﬁeé@memw 0-O-~,. O 10
%Asl :Jseol(here'omprim theramina x¢id, s’bqiielmcgr oxypropionyl)" represents the
ollowing s : HO .ej t.erme.
2,3,4tri hydgﬁgﬁ{'gﬁ% r.easg_gﬁﬁ)s'mé m’l"h&] #ﬁf’rtﬁgﬁﬁ’é@%&ﬁ% HO ~, HO
within the instant invention. And the oligomer:
hArgSer4-HypChgGlnlSerLeu (SEQ.ID.NO.: 70);
comprises the amino acid sequence:
15 4-HypChgGlniSerLeu (SEQ.ID.NO.: 71); and would therefore come
within the instant invention. It is understood that such oligomers do not
include semenogelin I and semenogelin II.
A person of ordinary skill in the peptide chemistry art
would readily appreciate that certain amino acids in a biologically active
20 oligopeptide may be replaced by other homologous, isosteric and/or
isoelectronic amino acids wherein the biological activity of the original
oligopeptide has been conserved in the modified oligopeptide. Certain
unnatural and modified natural amino acids may also be utilized to
replace the corresponding natural amino acid in the oligopeptides of
25 the instant invention. Thus, for example, tyrosine may be replaced by
3-iodotyrosine, 2-methyltyrosine, 3-fluorotyrosine, 3-methyltyrosine
and the like. Further for example, lysine may be replaced with
N'-(2-imidazolyl)lysine and the like. The following list of amino

acid replacements is meant to be illustrative and is not limiting:

30
Original Amino Acid Replacement Amino Acid(s)
Ala Gly, Abu
Arg Lys, Ornithine
Asn Gln

- 11 -



20 As used herein, the term"quinyl" represents the follow ng structure: -
21 31 May 2002 HO O HO.,,, HO- OH or the diastereoner thereof. As used
herein, the term"cotininyl" represents the 5 follow ng strudtMay2002 O
HsC N O or the diastereoner thereof. 10 As used herein, the term"gallyl"
represents the followng structure: O HO HO OH 15 As used herein, the term
"4- et hoxysquarate" represents the follow ng structure: Et0O OO0 20 The
cytotoxic agent that is utilized in the conjugates of - 22 31 May 2002
the i nstantAglgventi on may be selggted fromthe vinca al kal oid cytotoxic
agents. Parél ularly useful nenmbers of this class include, for exanple, a
vinca al kal@l@¥ sel ected from vi AdPast i ne, vincristine, |eurosidine,

vi ndesi ne) @igmor el bi ne, navel bi pgn | eurosine and the like or optical S
isoners thereof. It is understogﬂ that the conjugates of the instant .

i nvention heW® attachment of théM8l i gopepti de through the oxygen atom
attached to[l& 4 of the vinca al Ralpiléu, Met,dNle,éNveertain of the vinca

al kal oi ds ing an acetyl noie t st first be

desacet yl a?@éubef ore being coupFPeéd(\?%l’métfgﬁl}/egg’g‘é%]tJi de (or the optional 10
| i nker unitlysFurthernore, one &gl &mnithinhe art nay make chenical

nodi fi cati op%tto the desired CyL@l@ﬂ@, Nﬂﬁw?i n order to make reactions of
t hat conpound npre conveni ent fQr puyposes of preparing conjugates of the
i nvention. @ﬁ@ltbmﬁ erred group g-f)’%—“&&acetyl -vinca al kal oid cytotoxic 15
agents for phe present inventioyrclgsle drugs of the follow ng fornulae:

Ser Thr, Abu, Hyp, Ala
Thr Ser, Abu, Hyp

Trp Phe, Tyr

Tyr Phe, Trp

Val Leu, Ile, Met, Nle, Nva

Thus, for example, the following oligopeptides may be
synthesized by techniques well known to persons of ordinary skill in
the art and would be expected to be proteolytically cleaved by free PSA:

AsnArglleSerTyrGlnlSer (SEQ.ID.NO.: 72)
AsnLysValSerTyrGlniSer (SEQ.ID.NO.: 73)
AsnLysMetSerTyrGlnlSerSer (SEQ.ID.NO.: 74)
AsnLysLeuSerTyrGln |SerSer (SEQ.ID.NO.: 75)

10  AsnLyslleSerTyrGlnlSer (SEQ.ID.NO.: 76)
GlnLyslleSerTyrGlInlSerSer (SEQ.ID.NO.: 77).
Asn4-HyplleSerTyrGlnlSer (SEQ.ID.NO.: 78)
Asn4-HypValSerTyrGlnlSer (SEQ.ID.NO.: 79)
4-HypAlaSerTyrGlInlSerSer (SEQ.ID.NO.: 80)

15 (3,4-dihydroxyproline)AlaSerTyrGln |SerSer (SEQ.ID.NO.: 81)
3-hydroxyprolineSerChgGlnlSer (SEQ.ID.NO.: 82)
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THE VI NCA ALKALO D GROUP OF DRUGS OF FORMJLLAI: 8 9 ,, R~~Rio ....,.ZCH3 N
H. f """~ CHCH3 CH30 ~ NOH OR1I1 R :~ COR~2 20 (1) in which R~ is H,

CH3 or CHO - 23 31 May 2002 when RO and R 10 are taken 8iiday206210 is
H, and one of Rg and RO is ethyl and the other is Hor OH when RO and R 10
are taken together to forma double bond, Rg is ethyl; 5 Rl1 is hydrogen; R
12 is OH O (C 1-C3 alkyl), or NH2. The ol i gopepti de-cytotoxic agent
conjugate of the instant invention wherein the cytotoxic agent is the

referred cyddqgpirdaSeDhe@ldi8erBeesacetgk '.nb'w@t'@@ may be described by
Itohe gener al for?rgl aala b% ’?”@84 N~ v,Cf—QCIQB CH3 HI """ CH2CH3

CH30 ~ Np CH3 OH |l a H3C2C X~ - oligopeptide - Rr C-term nus 15 wherein:

ol i gopeptide is an ol i,gope | pecific y recognlzed by the
free prostate specifi Cé)‘é?‘l i’@f %énc;m aaiRg acid

prot eol yt i c@éd;lyeﬁde%ﬁuﬁdatby th@?oﬁﬂzwﬁﬂﬁh Qhé‘t%dc}ﬂetn)éeqfvhéféetﬁer ?%/cé}ségi&é e 20
speC|f| 0 {YMLt sei ec 8dD Pg;Abond - O-(CH2)u- 2)u- 0O -
and - ot - hBteolnicals; BleRfed by 8
The compounds of the present invention may have
asymmetric centers and occur as racemates, racemic mixtures, and as
individual diastereomers, with all possible isomers, including optical
isomers, being included in the present invention. Unless otherwise
10 specified, named amino acids are understood to have the natural "L"
stereoconfiguration
In the present invention, the amino acids which are
disclosed are identified both by conventional 3 letter and single letter
abbreviations as indicated below:

15
Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartic acid Asp D
20 Asparagine or
Aspartic acid Asx B
Cysteine Cys C
Glutamine Gln Q
Glutamic acid Glu E
25 Glutamine or
Glutamic acid Glx Z
Glycine Gly G
Histidine His H
Isoleucine Ile I
30 Leucine Leu L
Lysine Lys K
Methionine Met M
Phenylalanine Phe F
Proline Pro P

- 13 -



31 May 2002 Ris selected froma) hydrogen, b) -(CCOR 1 a, 5c¢) OHO ~i~~n
R R2 d) OH3C- ~OO; 10 e) HOr f) ethoxysquarate; and g) cotininyl; 15 R
1 and R2 are independently selected from hydrogen, OH, C 1-¥bMayiddo2 c
1-C6 al koxy, C 1-C6 aralkyl and aryl; R1 ais C 1-C(-al kyl, hydroxyl ated
C3- Cg-cycl oal kyl , pol yhydroxyl ated 20 C3- Cg-cycl oal kyl, hydroxyl ated aryl,
pol yhydroxyl ated aryl or aryl, RO is hydrogen, (C 1-C3 al kyl)-CO or

chl orosubstituted (C1-C3 alkyl)-CO 25 Wis selected froma branched or
strai ght chain Cl-C(-&ekitle cycl opentyl, &gzl ohexyl, cycl®heptyl or

an i nteger between 1 zT

bi cycl o[ 2. 2. 2Joct anyl py-. 25. 31 May 200 is 1, 2, 3 4, pis zero or
rhfe9g‘6',leq is 0 or 1;21' ovi ded thatoff pis zero, qis
1; 5ris |,20r3; t isTayptoghano Trp W
Tyrosine Tyr Y
5 Valine Val \%

The following abbreviations are utilized in the specification
and figures to denote the indicated amino acids and moieties:

o hR or hArg: homoarginine
hY or hTyr:  homotyrosine
Cha: cyclohexylalanine
Amf: 4-aminomethylphenylalanine
15 DAP: 1,3-diaminopropyl
'DPL: 2-(4,6-dimethylpyrimidiny1)lysine
(imidazolyD)K: N'-(2-imidazolyl)lysine
Me2PO3-Y:  O-dimethylphosphotyrosine
O-Me-Y: O-methyltyrosine
20 TIC: 1,2,3,4-tetrahydro-3-isoquinoline carboxylic acid
DAP: 1,3-diaminopropane
TFA: trifluoroacetic acid
AA: acetic acid
3PAL: 3-pyridylalanine
25 4-Hyp: 4-hydroxyproline
dAc-Vin: 4-des- acetylvinblastine
Pip: pipecolic acid
Abu: 2-aminobutyric acid
Nva: norvaline

- 14 -



ais 0, 1, 2 or 3,
i soner thereof.

Ac- 4-traps-L-HypSer Ser Chgd nSer Ser Pro;
Ac- 4-traps-L-HypSer Ser Chgd nSer d vy;
Ac-4-traps-L-HypSer Ser Chgd nSer Ser Sar ;

Ac- 4-traps-L-Hyp- Ser- Ser-Chg-d n- Ser - Ser - Pro;

Ac- 4-traps-L-Hyp- Ser- Ser-Chg-d n-SerVal ;
Ac-4-traps-L-Hyp- Ser- Ser - Chq%-
Ac- Abu- Ser - Ser - Chg- G it $ewab}

hydr oxyacet y .
acetyl 3- PAL%?—Qgterﬁﬁ rg%él’?hgteﬁe er=Praq;
Ac- - 4- t r aps OLLEQPS:

Ac- - 4- t rRps amioPmoRetySef afh ®l
Ac- 4-traps-L- rSetryégﬁ Gﬁ:?] eir:éSer -
Ac- 4-traps- PF FeHY G

or the pharmaceutically acceptable salt or optical
Preferably, XL is a bond. 15 In an enbodinent of th
i nstant application, the noiety oligopeptide - Ris select ed31 May 2
(SEQ I D. NO. : 84)

(SE(y,!.1D.NO :
(SEQ I D. NO. :

85) 20
86) 25
(SEQ I D. NO. ;
88)

87)
(SEQ I D. NO. :

A n-Ser-Ser-4-traps-L-Hyp; (SEQ I D. NO. :
KnopsEMm the R, 2

ti§9£t}f’érﬁ'§es&§gfa ehB Seh a9 He instant

ndoynderstood in the
EQ.

1 0. NQ,: ,92 5 .
~GEOtoRls: FENLEONIPgptes pye ?Lg%i)y I‘tk@.‘)ﬁ tglg)termmal
delubstiteEhd pratdEied @4th a suitable

APRCE Yﬁ’g%%s%_@w‘%alégf%hgﬁ‘%"é%igﬁ)ﬁéozooz 5

Ac- Ser Ser Chp@btestiod uf thSEQminal@mir@Bproup reduces or eliminates the

Ac- Ser Ser Ch
Ac- Ser Ser Ch

ggzﬂéﬁ@gﬁigég&da?@@&ﬁ Eyﬁbpgﬁﬁgga B{&Qpéua%)agents by the

Ac- 4- t r aps- BCHOPSH Sco Bt nSaing peptidases whch :are gggsean in the blood

Ac- 4-trgps-
Ac-4-traps-

Ac- Ser Ser Ch

Ac- 4- tr aps- bf tyrivephtli Cifaftioaaker. PBlock
Ac- AbuSer Ser d nér dSer

Ac- AbuSer SeP @lt)ﬁ r

HMRSSISeh BQREinAISES
gﬁﬂ&gﬁ@f @%ﬁ%ﬁ% Sohic %é,gﬁs

tectifid)erbips also include
NO, : 53
en based upon the presence

touphatlipér the hydro-
10%&21 ease the hydro

r@lﬁﬁ%ﬁ@ééﬁ%ﬁgor'fbi@)cregsczt(%xe aqueous solubility

of the conjugates include but are not limited to hydroylated alkanoyl,

polyhydroxylated alkanoyl, polyethylene glycol, glycosylates, sugars

and crown ethers. N-Terminus unnatural amino acid moieties may also
ameleorate such enzymatic degradation by exogenous amino peptidases.
Preferably the N-terminus protecting group is selected

15
from
20
a) acetyl;
b)
O
HO 35
R' R2
25 c)

- 15 -
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Ac- Ser Ser Chgd nSer SerPro; (SEQ I D 111)

Ac- 4-traps-L-HypSer Ser Chg(dd n) SerSer Pro (SEQ ID. NO : 114) 25

Ac- 4-t r aps- L- HypSer Ser Chg(dd n) (dSer) Ser Pro; (SEQ I D. NO : 118§ May 2002

Ac- Ser Chgd n-Ser SerPro; (SEQ ID.NO.: 116) 30

Ac- Ser Chgd nSer Ser-4-traps-L-Hyp; (SEQ ID.NO : 117) Ac--Ser Chgd nSer Ser Sar ;

(SEQ ID.NO : 118) 35 Ac-SerChgd nSer Ser Al bPro; (SEQ ID.NO.: 119)

Ac- Ser Chgd nSer Ser N- Me- Al a; (SEQ I D.NO. : 120)

Ac- 4-traps-L-Hyp@yr Ser Chgd nSer Ser Pi p; (SEQ I D.NO.: 124) and 40

Ac- Ser Chgd nSer Ser N- Me-dA; (QEQ. I D. NO. : 125) wherein Abu is am nobutyric

acid, 4-traps-L-Hyp i HOr hy-gi oxyproline, Pip is pipecolinic acid,

3,4-Di Hyp is 3, 4di hydr oxypf[ol PAL is 3-pyridylalanine, Sar is

sarcosi ne and Chg 45 i s cygl ohexyhgl ycine. - 27 31 May 2002 The

foll owi ng conpounds are specific exanples of the

ol i gopepti de-desacetyl vi nbl asti ne conjugate of the instant invention: OH N
, CH2CH3 whérebh: N~ ~ CO2CH3 H' NI 4 ~~~"CH2CH3 CH3O ~ NH3C ( ~ OH O

C02CH3 X% wher ei n r-Ser-Chg-d n-Ser-Ser-N
(SEQ I D"NO. : 84) a?ﬁg%@alﬂégﬁ?ﬁp%%wﬁaeﬁ%?@ p- Ser - Ser - Chg- d n- Ser
~N~ (SEQ I D. NO. . a35) dgrdrogener nmi nus
b) unsubstituted or substituted aryl, unsubstituted or
substituted heterocycle, C3-C10 cycloalkyl, C2-Cg alkenyl,

C2-Cg alkynyl, halogen, C1-Cg perfluoroalkyl, R30-,
10 R3C(O)NR3-, (R3)2NC(0)-, R32N-C(NR3)-, R4S(0)2NH,
CN, NO2, R3C(0)-, N3, -N(R3)2, or R4OC(O)NR3-,
c) unsubstituted C1-Cg alkyl,
d) substituted C1-Cg alkyl wherein the substituent on the
substituted C1-Cg alkyl is selected from unsubstituted or

15 ‘ substituted aryl, unsubstituted or substituted heterocyclic,
C3-C10 cycloalkyl, C2-Cg alkenyl, C2-Cg alkynyl, R30-,
R4S(0)2NH, R3C(O)NR3-, (R3)2NC(0)-, R32N-C(NR3)-,
CN, R3C(0)-, N3, -N(R3)2, and R40C(0)-NR3-; or

20 R1 and R2 are combined to form - (CH2)s - wherein one of the

carbon atoms is optionally replaced by a moiety selected from:
O, S(O)m, -NC(0)-, NH and -N(COR%)- ;

R3 is selected from: hydrogen, aryl, substituted aryl, heterocycle,
25 substituted heterocycle, C1-Cg alkyl and C3-C10

cycloalkyl;

R4 is selected from: aryl, substituted aryl, heterocycle, substituted
heterocycle, C1-Cg alkyl and C3-C1( cycloalkyl;

30
mis 0,1 or 2;

- 16 -



10 CH3 O Ac-4-trans-L-H -Ser-Ser-Chg-A@ n-SerSer ~N~ Yp SEQ ID. NO. : 86) (
carbon term nus - 28 31 May 2002 O H Ac-4-trans-L-Hyp-Ser-Ser-Chg-G
In-Ser-Ser-NJ (SEQ I D.NO : 87) carbon terminus O 31 May 2002

Ac- 4-trans-L-Hyp-Ser-Ser-Chg-Ad n-SerVal ~O- (SEQ I D.NO.: 88) carbon

term nus Ac-4-trans-L-Hyp-Ser-Ser-Chg-G@n-Ser-Ser N.~CH SEQ ID.NO.: 89 ( )
carbon term nus Ac-Abu-Ser-Ser-Chg-An-Ser-N" 'J (SEQID.NO: 90 ) carbon
term nus O O HO~ H Abu- Ser-Ser-Chg-A n-Ser-N (SEQ I D. NO.: 91) carbon

term nus - 2 0~, .,. AcHN Ser-Ser-Chg-G@n-Ser-Se -N J
~N car bon term nus (SEy2 QQ%@, 92) O

Ac-4-trans-L-Hypp ger- fﬁ‘hﬁlgn(ﬁlteg&fbeWeen \ 8h@ 100;NMhd 93 ~ CH3 ) carbon
term nus O O Ac-4-trans-L-Hyp- Ser- Ser-Chg-d n- Ser - Leu~ CH3 (SEQ I D. NO. : 94)
carbon terninus Gior @lor hipnovadedithataifl [y iszerptptd &; antdt or optical isomer

t her eof .
ris 1,2or3;

5 sis 3,4 or 5.

Certain of the oligopeptides of the instant conjugates
comprise a cyclic amino acid substituted with a hydrophilic moiety,
previously represented by the term "Haa", which may also be

10 represented by the formula:
o]

NS

(GH2),
RS
RB

15 R3 is selected from HO- and C1-Cg alkoxy;

wherein:

RO is selected from hydrogen, halogen, C1-Cg alkyl,
HO- and C1-Cg alkoxy; and

20 tis 3 or 4.

The structure

- 17 -



The ol i gopepti des, peptide subunits and peptide derivatives (al so terned
"peptides”) of the present invention can be synthesized fromtheir
constituent am no acids by conventional peptide synthesis te%hMath?&oz
preferably by solid-phase technol ogy. The peptides are 10 then purified by
rever se- phase high performance |iquid chromat ography (HPLC). Standard

nmet hods of peptide synt hesi s are disclosed, for exanple, in the follow ng
wor ks: Schroeder et al., "The Peptides", Vol. |, Academ c Press 1965;
Bodansky etre@res,entpapq:ydec symngeiosety h@mgtimcﬁ omeraberhin thering, 1966;

McQOm e (ed. s?uchpé, gkgﬁg i rP ﬁgﬁﬁgé% (}5 (ﬁr ess, 1973;
B t t of! Chapter 1.
oLy ¢ - bitoha v mulr ok cuh i A PAmAIMpIE ey Pt s -

Second Edi tih@nareRh6f Hthitd @ td Cile fSIORNYg sé&ﬁﬁc dttechgashi ngs of these works
are hereby 20 incorporated by reference. - 31 May 2002 The suitably

substituted cyclic am no aci d haui.ng a hyerphl lic substituent, which may

be incorporated int hhe fqnst ant “gon; aigat es by andar"ﬁ peQLel de synt hesi s
techniques, is itself er coﬁ}lly LY le g
kno

adily
synt hesi zed by techn{ques wel | in the gart or \desclibed herein. Thus
synt heses of suitably Substit prol i nes ‘ nn the foll ow ng
articles and references cited therein: J. Ezq Org. Chem
60: 292§ 2930 (1995); P. GII and W D. Lubel / , 60:2658- 2659
(1995);"and M W Holladay et al., J. Med. Chem, 10 34 457 461 ( 1991 ).
The teachi ngs of thesg, works are h by incor orated b ference. The
phar maceut i cal | y acce'gbﬁtﬂoémé%ﬁﬁé cg;t%F g’h‘p@{)’ | aY%vent i on
inc :c ude ; heasyommentic @ealtersoand oxcar a&lrhsemhtdsh@acamﬂi)@wm&mtés fahidsag nventi on
as forned,

such conveﬁﬁdm‘m@ﬁé%@%ﬂéﬁﬁ“ o] BRI st e R o o ©

aci ds such lanWSl,rb@ImIgom dndhcmmntgnwentm@, Whémany vastakdphori c,
nitricjgnd (%r% ehet%'?’Sc Eg?: i yco r(f'o‘&ﬁf@ﬂlérr quaﬂrGRé"tﬁn@ﬁfIlgﬁfoCh as

acetic, prop . sucm n , Stearic tartaric, 20
citric, ascdést detinitian pg e Q%WﬁﬁPéll% 1n ext &fevery| ut ani c,

be?ﬁoi c, ls?dth@ybt@ur@def ngf egamd leCH(DE(mbR Qﬂre wgamscﬂofalzt—la@ﬁ ultfom cd
met hanesu i i lQnic, tri uoro cetic an
the |ike. ﬁ@@a’aﬁﬂ@@g ﬁﬂé@zﬁﬁ OH)e r‘r‘tsf ¢lmb 5 the

ol i gopept i dRibscifientRiandl/bbh afiabled Eﬁé’ﬁ@ﬂnﬁ'sﬂﬂe&ﬁﬁy&f‘éh@ﬁ&:@hhﬁ{dﬂ&s

cyt ot Oﬁsc ?l%e‘rﬁ .M gﬁts nt hesized by t echni ques we known in the

nedi ci ndl Jdfé téprg}/a ué'ﬁérrpl e, the hydroxyl rml ety on the vinca drug
may be coval ently attAshestd: lerelir, Eﬂlﬂcgb'banditbe adkyl pertten mdaralkydranchus

such that ag ggﬁa&gﬁ}m gs;@gjﬂaw%l @Bbfh %galg%wagdastfaggﬂephaﬁwh S

conbi nat i orfasrapest apiealry deggarb na gl'|0k1§S haying theispegtfied Tienber 6bxy| i c
15 ) S sty ST el g gty g
31 l\/ayQQO OR; atozas AHag %d§h¥0%énﬁ % n the synthesis of

gorrpfundsl OI the i n;/eAbllmw areinaicyd sﬂl ' mmtenﬁeaaouﬁumdeeﬁlgm vecI e
unctionalities .on Nl er ne e a desire
ot on i drotatebefie HishirheAthS Qppsﬁim%*n& the ShAgitid Rinttin & °, e

desi red reaarbonstenss. cExpngples ofrc;aaloaﬂc)yltgeupedncludn cymio!pnbpyl,s uch

by dr ﬁééhg?y okt s@%‘%ﬁ“@?@@@ﬁ%ﬂg ApIRTHKE: Yo ot tpare
convenZdonal in or ganiAlkenyh' groyps dneluskei those groupadaxing ithe speeifiast t o
Protective f#aHBP offta Sﬁrﬂtgnﬂsoaﬁ?ﬁv@ bnelm%@eraﬁﬁohbfé padsPress, N,

NY (1973); rot ctIve G oups esi s eene, ed., John
Wley & SOrﬁxarma @i I grotinsnachde mrngl @il y;Lr SOREPPERY Remsenyhi ch may
be useful i ntion. 15 By
way of exant{ﬁ e on z‘luI@yCl@ rﬁ?ﬁ?ﬁ% }%utgpgbgﬁnggé?tnc ude, for
exanple, C 1-C 10 alkanoyl groups such as fornyl, acetyl, dichloroacetyl,
propi onyl, hexanoyl, 3, 3-diethyl hexanoyl, 'y chlorobutryl, and the |iKke;

Cl- C10 al koxycarbonyl and CS-C 15 aryl oxycar bonyl groups such as 20

t ent - but oxycar bonyl , benzyl oxycar bonyl , %Iyloxycarbonyl

4-ni trobenzyl oxycar bonyl , quorenyInethyloxycarbonyl and

ci nnanoyl oxycar bonyl ; hal o-(C 1-C 10) - al koxycar bonyl such as 2,2, 2-trich

or oet hoxycarbonyl; and C 1-C 1 ~ arylal kyl and al kenyl group such as
benzyl, phenethyl, allyl, trityl, and the Iike. O her



25 commonly used am no-protecting groups are those in the formof enam nes
prepared with ~3-keto-esters such as nethyl or ethyl acetoacetate ef ul
car boxy-protecting groups may include, for exanple, C 1-C 1 3ﬁ&§;oups
such as nethyl, tert-butyl, decyl; 30 halo-C 1-C 1 p al kyl such as
2,2,2-trichloroethyl, and 2-iodoethyl; CS-Cl15 aryl al kyl such as benzyl,

4- met hoxybenzyl, 4-nitrobenzyl, triphenyl nethyl, diphenylnethyl; Cl-C10

al kanoyl oxymet hyl such as acet oxymet hyl, propi onoxynethyl and the |ike; and

groups suche cléﬁexen%’ll Wgog@ﬁ’ﬂ %b@i&%‘}@cylmeﬂ'ra}‘s]al%ﬂéﬁ%yﬁbo @n‘yY,' 1
S ,

di et hyl al | tri tri |SI

Si |
p- p-t ol uen 'FMylgg'f@ﬁWl &"’Sabﬂgeﬁ%@\%ﬁﬁq hyl, 2,4, 6- tr| rret hyl benzyl ,
( 3- met hyl t hi oet hyl , mym"cgmapbyhcluae%@sal octpsalhalwrhg the bpegified

2- nltrobenzh reI Lm|

protecting r(}; %’%g %‘%‘Eﬂ&%} ?rgcﬁ ?@@%5 © t{ﬁle %9% %?%IE%%SI ﬂg

chl or oabet ydlkynyligroupe melrmzly,l acgtylepe, ﬂlrlmﬂyeyth’z}/-@eyﬂty@yb Bppentynyi mandy |
group, the t?) #ﬁ%obenzyl group, the trinethylsilyl group, the phenacyl 10
group, the ut yl \/ﬁr oup, the rret hoxymet hyl group, the tetrahydropyranyl
group, and the Iike. alogemsp@rct ale" taseugnck efeip dneans fiuesa: chioran

ol i gopept i dergiREIMETLAH L h desacet yl vi an astl ne, the follow ng Reaction

Schenes |IIustratet is.,of ,th a of the ant

i nvention. Reaction Sgﬁe'zﬁé?({]ﬁﬂqlﬁsﬂréf esa ﬁg‘“af‘“éﬁ?ll BRILIN © rﬂrﬁﬁﬁhe’g"dof t he
ol i ggpmt Ib ftﬁ‘@y@f istingended mMemanyls@ableruﬁohbey&h@m lﬁbyaholcﬁhrbuﬂ @irgxi ¢
agent vin

h hme h
4- desacetyl lr'{gs.x/nere ngr%t“?tc%tg %ﬁf%r‘ﬁ}‘ﬁ{f’s‘ncﬂﬁﬁg (g]i‘? éﬁlrgeiﬁ ﬁ%@éﬂarﬁ% Wi | e
(r)]t heL seq ]tcjelﬁmmpd;ést oéawbhmryl ebgmbntsunel ude phlehp} mapjltbyh rtetrahygg?th 28 it
as been
4- oxygen aw E?Z’q‘tﬁgéth t’ﬁﬁ@?\ ﬁ&%@hﬁé%%ﬂg g0 e ﬂ?’de sequence

to that anmino acid isTl eriﬁé!ile hetgrognala ar. heterocyclg, 96 ﬂ@md t hat
3, 4-di hpy dr%ém t%ystﬁbwg %@27 ?ne%ﬁb&@’c‘lzﬂfddo% e dr3ble srey be utilized

in place of ction Schene Ié il lustrates

In t ste
prepar at i ont &iﬁa Cthl%ﬂ gﬂﬁ é)mcaflsteﬁ & yattdted nyent i on
wherein a Fmdunsatuaiﬂednahyll whmmcmsmsedf aarborn atokes ahdtfregnohéeovi nca drug

oria, 20- 25dOUIRIERpdiBRys Setidted fydhn ¥ o205 SFtadisP N\ Beabe T o
vi nbl ast i nearcb dedieding agyddegclic groppdnevhish amy of the -aboveaiefined d chl ori de
H~-N} pyrﬁ&bﬁ%&és isFilsEi R0 2 bETAY AR OThé et cyclicPihgH O3

C02CH3 es ace
may be attached at any heteroatom or carbon atom which results in the

creation of a stable structure. Examples of such heterocyclic elements
include, but are not limited to, azepinyl, benzimidazolyl, benzisoxazolyl,
benzofurazanyl, benzopyranyl, benzothiopyranyl, benzofuryl,

25 benzothiazolyl, benzothienyl, benzoxazolyl, chromanyl, cinnolinyl,
dihydrobenzofuryl, dihydrobenzothienyl, dihydrobenzothiopyranyl,
dihydrobenzothiopyranyl sulfone, furyl, imidazolidinyl, imidazolinyl,
imidazolyl, indolinyl, indolyl, isochromanyl, isoindolinyl, isoquinolinyl,
isothiazolidinyl, isothiazolyl, isothiazolidinyl, morpholinyl,

30 naphthyridinyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, 2-oxopiperazinyl,
2-oxopiperdinyl, 2-oxopyrrolidinyl, piperidyl, piperazinyl, pyridyl,
pyrazinyl, pyrazolidinyl, pyrazolyl, pyridazinyl, pyrimidinyl,
pyrrolidinyl, pyrrolyl, quinazolinyl, quinolinyl, quinoxalinyl,
tetrahydrofuryl, tetrahydroisoquinolinyl, tetrahydroquinolinyl,

- 19 -



- 34 31 May 2002 REACTION SCHEME | (continued) H3 peptide-R, HOAt ~N~ H
CH30 CO ~CH 2,4, 6-collidine EDC, DVW ~H2CH3 O - am no acid C%S@n t&ééﬂ nus
uh CH3 C02CH3 OH ~H2CH3 O - amino acid - peptide-R CH3 - vh 2 rogen
termnus - 35 31 May 2002 REACTI ON SCHEME || DWVAP/ N-protected am no
acid DCC + -- HO (CH2)~WCH2)" - CO2benzyl N-protected amno acid - O
(CH2) UW CH2) ~ - CO2benzyl hydrogenation CH2CH3 1. N-protected am no acid -
O (CH2)~WCH2)u - CO2H %is DIVAP/ DCC _

thiamorpholinyl, thiamorpholinyl sulfoxide, thiazolyl, thiazolinyl,

thienofuryl, thienothienyl, and thienyl.

As used herein in the terms "substituted Cj-8 alkyl",
"substituted aryl" and "substituted heterocycle" include moieties

S containing from 1 to 3 substituents in addition to the point of attachment
to the rest of the compound. Such additional substituents are selected
from F, Cl, Br, CF3, NH2, N(C1-C¢ alkyl)2, NO2, CN, (C1-Cé¢
alkyl)O-, -OH, (C1-C¢ alkyl)S(O)m-, (C1-Cg¢ alkyl)C(O)NH-,
H2N-C(NH)-, (C1-Cg alky)C(O)-, (C1-Cg alky)OC(Q)-, N3,
10 (C1-Cg alkyl)OC(O)NH- and Ci1-C20 alkyl.

When R1 and R2 are combined to form - (CH?)s -, the
cyclic moieties and heteroatom-containing cyclic moieties so defined
include, but are not limited to:

~u ¥

GO GNE

N

/, .

‘1
Oo H O

2,

15

2,
=
v,
Ny
o
o

SO GRE

As used herein, the term "hydroxylated" represents
substitution on a substitutable carbon of the ring system being so
described by a hydroxyl moiety. As used herein, the term "poly-

20 hydroxylated" represents substitution on two or more substitutable
carbon of the ring system being so described by 2, 3 or 4 hydroxyl
moieties.
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2. deprotect CH ~H2CH3 OH - 36 i, H'" CH3 _ ", ' C02CH3 31 May 2002
REACTI ON SCHEME |1 (continued) ', .CH2CH3 CO02CH3 pepti de-R, HOAt
2,4,6-collidine N~ EDC, DMF "'~ CH2CH3 CH 0' v ~N~ ' OH CH3 e M21280R no
acid - O (CH2)~WCH2)" O carbon terminus N~"'".CH2CH3 N~ ~ CO2CH3 N _~
dT~"" CH2CH3 . CH30~ v ~N~ ~ ~0 ' OH CH3 C02CH3 ~0 R-peptide-amno acid -
O (CH2}"WCH2)" carbon term nus nitrogen term nus - 37 H'

10

15

20

As used herein, the term "PEG" represents certain
polyethylene glycol containing substituents having the designated
number of ethyleneoxy subunits. Thus the term PEG(2) represents

O -
H3C\O/\/ ~ N O/\Tﬁz‘
0

and the term PEG(6) represents

O .
HiC~ g O g O \/\O/\WH
o)

As used herein, the term "(d)(2,3-dihydroxypropionyl)"
represents the following structure:

OH

HOJ\WH

o)

As used herein, the term "(2R,3S) 2,3,4-
trihydroxybutanoyl" represents the following structure:

OH o

HO\/\)J\JJ{

HO

As used herein, the term "quinyl" represents the following
structure:
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31 May 2002 The ol i gopepti de-cyt ot oxi c agent conjugates of the invention
are useful in the treatnent of diseases that are characterized by abnor mal
cells or abnormal proliferation of cells, whether nalignant & Mayni2§a2
wherein those cells are characterized by their secretion of 5 enzymatically
active PSA. Such diseases include, but are not imted to, prostate cancer,
beni gn prostatic hyperplasia, netastatic prostate cancer, breast cancer and
the |like. The oligopeptide-cytotoxic agent conjugates of the invention are
adm nistered to the patient in the formof a phari@ceutical 10 conposition
whi ch conprises a conjugate of of the i ant H_ ghtion and a

phar maceutical |y acceptable carrier, excipf'gfit g djsl uent therefor. As
used, "pharnaceutically acceptable" refers ose agents which are useful
in the treatnment or diagnosis of a war mghvotgd ani mal including, for
exanpl e, a human, equine, procine, bovine, nugine, i 5 canine, feline, or
other mammal , as well as an avian or other waP¥bl ooded ani mal . The
preferred node of adm nistration is parenterally, particularly by the

i ntravenous, J {Lr I aneous, intraperitoneal, or
intralynphaﬁwtﬂkbgﬂgigéﬁﬁhé§@ﬂﬁ%ﬁgtions can be prepared using carriers,

di | uents or exci pi ent sAsausied bereiw, theeterka I"tetininyl2@epheseats thé n t hi s
regard, S§ee, ] .S. Pharmaceuti cal Sciences, 16th ed., 1980, Mack
Publ i shi §g O]rr}é)gﬁ?g e Ptefeh by OGsol et al. Such conpositions may include
proteins, such as serum proteins, for exanple, human serum al bum n, buffers
or buffering substances such as phosphates er salts, or electrolytes,
and the like. Suitable diluents 25 may inchde, for exanple, sterile water,
i sotoni c saline, dilute aqueous dextrose, thgric al cohol or m xtures
of such al cohols, for exanple, glycerin, prop¥ylenefjglycol) polyethylene
glycol and the like. The conpositions may congsl eservati ves such as
phenet hyl al cohol, methyl and propyl pargBend, thin€rosal, and the like. If
desired, the 30 conposition can include abouty8-05 to about 0.20 percent by
wei ght of an antioxi dant such as sodi um net sulfite or sodium bisul fate.
As used herein, ,the term"conposition"” is intended to enconpass a product
conprising the specified ingredients in the specific - 38 31 May 2002

anount's, as gefHe é?as?é%o?ﬁ&dﬂfére%i ch results, directly or indirectly, from
conbinaihon of the specific |ngredi?£}s in"thﬁy@pecified agD%p s. .The

phar mactlti cal conposi®fdtsedrsrets the term f gallybs represents the; Qﬁ]@&l@lﬂl e
aqueous sol ytruoare:Anong t he acceptabl e vehicles and 5 solvents that nay be
enpl oyed are water, Ringer's solution and isotonic . sodiumchloride
solution. The sterile injectable preparation may al] so be a sterile
injectable oil-in-water m croemnul sion where the agfive ingredient is

di ssolved in the oily phase. For exanpl ¢40t he~act i ngredi ent nay be 10
first dissolved in a m xture of soybean oil @ egtthin. The oil solution
[}

then introduced into a water and gl ycerol e and processed to forma

m croenul ati on. The injectable solutiond@r croenul sions nay be
introduced into a patient's blood-streamby |ggal bolus injection. 15
Alternatively, it may be advantageous to admi nister the solution or

m croemnul sion in such a way as to naintain a constant circul ating
concentiation of the iAsthaed srehouh@é tdrin 04dthokpsqiaratet! fepresén@ thenst ant
concentratlgﬁ QV?PntlnuPus.lntravenous delivery device nmay be utilized. An
exanpl e of yﬁ INERIUEMIE: { he Deltec CADD-PLUSTM 20 nodel 5400

i ntravenous punp. The pharnmaceutical conpositions may be in the formof a
sterile injectabl e agueous or ol eagenous gygpensin for intranuscul ar and
subcut aneous adm ni stration. This suspension e formul ated according to
the known art using those suitable dispersing|orf wetting 25 agents and
suspendi ng agents whi ch have been nentioned #&bowe, The sterile injectable
preparation may al so be a sterile injectabl@ soldpion or suspension in a
non-toxi c parenterally-acceptable diluent or solvent, for exanple as a
solutiofnin 1, 3-butanediol, In.additjaon, sternile,.fj.xed oils are

Convent £8nal iy enpl oyobie EYtOtoic agent i S pitltpedin A CoRMEHESEF i s
purpose any bl and fixed oil may be enployed including synthetic nono- or
diglycerides. In addition, fatty acids SUé? as oleic acid find use in the
preparation of injectables. For intravero adm ni stration, the conposition
preferably will be prepared so that the anmount adm nistered to the patient
will be - 39




31 May 2002 from about 0.0l to about 1 g of the conjugate. Preferably, the
anmpunt adm nistered will be in the range of about 0.2 g to about 1 of the
conj ugate. The conjugates of the invention are effective oved! May Zjosage
range depending on factors such as the disease state to be treated 5 or the
bi ol ogi cal effect to be nodified, the manner in which the conjugate is

adm ni stered, the age, weight and condition of the patient as well as other
factors to be determined by the treating physician. Thus, the anount

adm ni st er edhé¢ gngtagt RvEitiman bersetdct@dafﬂﬂhqhmwada@mk@lmd totiosti@l

b 10 Gl h | | h i f

Feagent s anderbis, PAHiG taliytev%‘%fyl ShempBR PREAR, clabn otk o ferexiBic oo

nodi fi cat i oa vimcaledkabd selbéatbd fremmemblastindyeviaoristipas kanobidinbe spirit
d h I

ther of or g, *dihAEE! g elbink) halEIiRK, RErGHEBH HYRKETE GBGERLES

limting ExameRsthexapfl #t 1s poderstood that the conjugates of the 1nstant

des- Acet yl Vhﬁ'@étﬁ%éﬂx 'h%vé dedmest é{f tHe bl ﬁﬂglﬂmﬁﬁ’ RhiRigh e 68 gen atom

G nSer - Ser - Pr o) er M . Pre t| 0 es- cetvl I astine 25 A
sanpl e of 2%’@0563 oY3-HRb the 3Hn 3&19{ Fec?gﬁﬁhﬂ g 3192 was
di ssol ved ualledlods havi amacef lah@ixit teh tlmftmygemnﬂlst fegstbd with 45 m of

anhydrous h ra2| n soI ution i d at r. The
Feanti on wa XF”&F@B’%‘%"FW&&OBB d i SliEnndPude 16t s, BhidBaleen 300
m of G@Clhlﬂml ukhio). nFuS((heomaral onatskilleéH00Re aThm makfscha;mcalwas

washed with n C ayers
'n orn ‘was TR 8 e lec o g MR sratiotﬁ?w%eéi‘%a‘ééﬁn%

The - 40  of thahgomgmunsbmneecprvegtantcioayemosee of map@mngv@@nn:@w ous
Na2S04, andgfhiBe SAVESAbnWas renoved at reduced pressure to yield the title
conpound as an of f-whi e cr ﬂl ne sol.id., This terlak@m/as st or ed. at
-20C until use. 5 St- groum obA- Q%Pé'sety ik eytaeoxic

4-O (Prpg vl hceﬁtﬁorkmsenoinwﬁmm uﬁclihd@‘tﬂ'ugmﬂﬂtheffd}diﬁm

acet yl vi nbl gé# ;e dissolved in 3 mM of CH2Cl2 and 18 ml of anhydrous
pyridine un 4erogen was treated with |.39 g of Fnoc-proline acid 10
chloride (Froc-Pro-d, Advanced Chent ech) and the m'xture was stirred for
20 hr at ZSQHW\Q AT PX) OEHRIRGE S rleacted
starting des--3a 0. 50 '
with stirring another 20 hr to corrpl ete the reaction. V\ater (ca. 3 m ) vvas
added to react with the excess acid 15 ghl oride, and the solution was then
evaporated to dryness and parti tinned per®een 300 m of EtOAc and 150 mi
of saturated NaHCO3, followed by-wlshing twice with saturated NaCl. After
drying (Na2S04), the sol veqt was DV el under reduced pressure to give an
orange- brown residue, to - dded’B® M of DVMF and 14 nl of 20

pi peridine, and after 5 on was evapor ated under reduced
pressure to give a orange- va CEROHL, resi due. After drying i~z vacuo
for about 1 hr, approx. 200 ni /of H20 and of ether was added to this
material, followed by glacial ﬁOAc 'dropvvl aki ng and soni cation

unt i | corrpl ete dissolution had occugregd _and aqueous 25 | ayer had
attained a stable pH of 4.5-5.0 (no ngé M@H}aaper) The aqueous
| ayer was then washed with 1 &g’go ORaﬂd each ether | ayer
was washed in turn with 50 m H20

20 (1)

in which
R7 is H, CH3 or CHO;
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- 41 31 May 2002 conbi ned aqueous | ayers were subjected to preparative
HPLC in 2 portions on a Waters C4 Del ta-Pak colum 15M 300A (A =0.1 %
TFAIH20; B = 0.1 % TFA/ CH3CN), gradient elution 95 --> 70% A81May2002

Pool ed fractions yielded, upon concentration and 5 | yophilization, the
title conpound. St_ ep C

N- Acetyl -4-traps-L-Hyp-Ser-Ser-Chg-A n-Ser-Ser-WANG_ Resin Starting with
0.5 mole (0.61 g) of FEpoc-Ser(t-Bu) 10 WANG resin | oaded at 0.82 mol | g,

t he Erot ect eddpepﬂléd?aR/%andyml asd:mkbmsirglyBerQ)iteH, éﬁﬁ/brmeofRﬁealmd |
synt hesi zer adapte F - : : {.S. The protocol used a
2-fold excess (1.0 mrg?9 1%% l &% ﬁ@%sﬁﬁ\?\é@%r otected am no acgj ds:
Fnoc- Ser ('t - Bu) - OwheBnBe- and RAY arntakethtpgatherto formta dpuble bppdRS 15 and
acetic acid (double Ccik'@tliéfp)' During each coupling cycle Fnoc protection
was renoved usin % pi ’dine in N-nethyl-2pyrrolidinone (NWP), followed
by washi®g with - 1CouByHREERIs achi eved using DCC and HOBt activation in
NVP. At the conplpel2 ¢n oDHhe-6xfLtd1gsiikyl) e NEPRLI de resin was dried to
yield the title conmpound. 20 St_ep D KA

~yl -4-traps-L-Hyp-Ser-Ser-ChQ d n-Ser-Ser- OH One 0.5-mol run of the above
peptide-resin was suspﬂ@gﬁéogeéﬁdgicf&%ﬁe,agﬁtl { 0¥ el imkfarftf 0. 625
m each of H20 and triisopr | Si 1 ane, then irri 25 tor 2.0 hr. The
25 ol eavage INVSRUPR WAGTeHN |the CYiOtoME agemi ds the Pecletzad aviptoRicragent fio

sol vent ) wei®-desaootsdvinbiastime nidy bealescribedrby eld@%eﬁlemefmunﬂa Iand the -
42 31 Ma 002 5 residue was triturated with ether to give a pale yell ow
solid, whic ¥ i sol ated by filtration and drying in vacuo to afford the
title conpound. HPLC conditions, systemA Colum... VWdac 15 cm
#218TP5415, CI 8 Eluant... G adi enDH 95%A --> 50%\) over 45 min. A=0.1 %
TFA/H20, B = 0.1 % TFA/ acetoni tkiJeCH,OM; . 1.5 m/min. 10 15 20 25 High
Resol uti on ESIFT-MS: 789. N E des-

Acet yl vi nbl asti ne- 4- trans- L- Hyp- Ser Ser - Chi - G n- Ser - Ser - Pr ol
eLter

X_ - oligopeptide - R
C-terminus

15 wherein:

oligopeptide is an oligopeptide which is specifically recognized

by the free prostate specific antigen (PSA) and is capable of being

proteolytically cleaved by the enzymatic activity of the free prostate
20 specific antigen,

XL is selected from: a bond, - C(O)-(CH2)u-W-(CH2)y-O - and
- C(0)-(CH2)u-W-(CH2)u-NH -;
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Sampl es of 522 ng (0.66 mol ) of the peptide fromstep D and 555 ng (ca.
0.6 mol ) of 4-des- Acetylvinblastine 4-O (Prolyl) ester from Step_B
prepared as above, were dissolved in 17 nl of DMF under N2. %MﬁM%@o%
(1.13 mmol ) of 1-hydroxy-7-azabenzotriazole (HOAt) was added, and the pH
was adjusted to 6.5-7 (noistened 5-10 range pH paper) with 2,4, 6-collidine,
foll owed by cooling to OC and addition of 155 ng (0.8l mmol) of

1- (3-di net hyl am nopr opyl ) - 3et hyl carbodi i m de hydrochloride (EDC). Stirring
was continued at 05C until conpletion of the coupling as nonitored by

anal yti cal ch‘éﬁﬁ\ = acfl % TFA/ H20; B = 0.1 % TFA/ CH3CN), nmi ntaining the
pH at 6.5-7H§'ylS PeeAdrgBYi ti on of 2,4,6-collidine. After 12 hr the
reaction was wor kgd uthyarogedjtion of --4 m of H20 and, after stirring 1
hr, concentrated t)o a_g@tj 1%_’}03 ume in vacuo and dissolution in ca. 150 m
of 5% HOAc. and prepar T'e) PrC in two portions on a Waters Clg - 43 31
May 20025Delta-P&R colum 1 S~.M 300A (A =0.1 % TFAH2O B =0.1 %

TFA/ CH3CN), gradient elution 9%--> 65% A / 70 mn). Honobgeneous fractions
cont ai ni ng the Iater-ﬁ_l(g ting prjpduct (evaluated by HPLC, system A, 95 -->
65% A/ 30 mn) from we’?e pooled and 5 . concentrated to a vol une
of ~50 m and passed throdgh /approx. 40 ml of AGAX4 ion exchange resin
(acetate cycle), followed b f‘reeze-dryi ng to give the title conpound as a
| yophi | i zed powder. Hi gh Rds@ation ES/FT-MS: 1637.0 10 EXAVPLE 1 A

des- Acet yl vi nbl asti ne-4-0O (N- Acetyl - 4-traps-L-Hyp- Ser- Ser-Chg-G3 nl5
Ser-Ser-Prod ester acetate A sanple of 4.50 g (3.7 mol) of 4-O(prolyl)
desacet yl vi nbl astd)ne TFA salt, prepared as described in Exanple 1, Step B,
was di ssolved in 300 m of N2,\ and the solution was cooled to O.
Then 1.72 g (10.5 nmol ) ' .0Xy-4-oxo-1, 2, 320

benzotri azi ne ( ODHBT) added, p s adjusted to 7.0 (noistened
5-10 range pH paper) with N 'U*le (NW, followed by the
addition of 4.95 g (5.23 nmmol) of the N-acetylheptapeptide of Example 1,
Step D, 1(ortionwege all owi ng conpl ete dissol ution between each addition.
The pH was again adjusted to/7\0 25 with NMM and 1.88 g (9.8 nmmol) of

1- ( 3- di et hyl ani nopr opyPx 3 cazbodi i m de hydrochl oride (EDC) was added,
followed by stirring of th ofrutff on at 0-5C until conpletion of the
coupling as nonitored by apal ytigl HPLC (system A), maintaining the pH at
ca. 7 by periodic addition of NMM The anal ysis showed the nmjor conponent
at 26.3 30 min retention tine preceded by a m nor conponent (ca. 10 % at
26.1 mn, identiffjed @hémqi}a‘igfe;iasﬂrrer of the title conpound. After 20 hr
the reaction was rked..up blé addition of 30 m of H20 and, after - 44 31
May 2002 stirri n§ 1 hlc,()t%% ntrated to a small volune in vacuo and

di ssolutfon in ca. 500 ml of 20% HOAc. and preparative HPLC in 12 portions

on a Waters 3 v y = 0.1 %
TFA/ CH3CN) , Igr éﬁldgﬁ% tag? E@%}?\Qﬁm I}L%}:EXP ﬁog@ E}’%&g’fﬁ) ’gﬁf% g%o g f’lraat e of 80
m / min. Honogeneous f kYl &nk- (e alkeny.<015¢6rmatkyland amyle) representing
approx. one-fourth of the total run were pooled and concentrated to a

vol une of ~ 0 nl_ and passed through approx. 200 m _of Bi o-Rad AGX4 ion
exchange reR1f [seCdt@oealkyl. ydropyla 3581cyalealkyd, pelyhygroxylatedel uant

gave thppacetate salt - [ deartv1 0861 H;Vcﬁﬁ r:
retention tinme (systengAf%%yk}lénélgyﬁQ . 9% &?%; a%iyghﬁrgs | ut Fglr?t%g/ FT- M5
m e | 636.82; anmi no aciaiybonpuyilsi onal analysis 20 hr, 100C, 6N HC

(theory/found), Ser4/3.91 (corrected), GQu 1/0.92 (A n converted to 3 u),

Chg 1/1.11, p 111.07, Pro 0. 99, peptide content 0.516 nmol / ng.
Furt her corﬂlﬁl@lnéﬁ ébfér%erhc(ﬁigai’eéﬁ@m i%r?shqﬁfftﬁ“&wlm‘ieéati on from side
fractions, processi ngé@q_@@om hegh approx. 500 nl of ion exchange
resin, afforded an additi onal grmunts of the title conpound. 20 HPLC

condi t i%hs, system A: Colum... Vydac 15 cm #218TP5415, C18 Flow... 1.5
n /mn. El udlitis.selédtadifemin 4 Hrariched ob@idighvehaih CriQo-Akyh = 0.1 %

TFA/H20, B = 0,1 % TFA/ tonitrile W 28
cyclopeﬁ)ty , cy%(fghgxn)lfl, rc;lycfohep\fﬁ or ?cyclofiﬁ%octanyl;n m
- 25 -




HPLC conditions, systemC Colum... Vydac | 5 cm #218TP5415, C 18 30
Flow... 1.5 mM/mn. Eluant... Gadient (85%A --> 65%\) over g(Mmg 0$ = 0.1
% TFAI H20, B = 0.1 % TFA/ acetonitrile Wavelenth... 214nm 2§ i g able 1
shows ot her peptide-vinca drug conjugates - 45 31 May 2002 that were
prepared by the procedures described in Exanples 1 and 1 A but utilizing
the appropriate amno acid residues and bl ocking group acyl ati on. Unl ess
ot herwi se indicated, the acetate salt of the conjugate was prepared and
tested. 5 TABLE1 S EO |1~ NO,.PEPTIDE-VIN CONJUGATETime to 50% Su t a
a va York BsiSA M n954-@,(Rord;traps-L- HypSSChgQ SS- 4-t r aps- L- Hyp) -

dAc- VI N13964- O (Ac-4-traps- L- HypSSChgQ S-P) - dAc-VIN1 HOUR = 8%904- O

Ac- Abu- SSCP i SP - dAZete KgowL integep between ApandddV; o s- P

- dAc- VI N110924- O ( Ac-3- Pal - SSCh e? P -.dAc: VI N80974- O ( Ac- 3- Pal - SSChgQ) dS) -
P) - dAc- Vi N8 BSoURs = §b8B4. aroxidedl thatdd 0 18 ge¥es@hifobL- | act yI ) - dAc- VI NLO
(slightg de rigdati on9;11420 r -4-traps-L-H SSCh QSV-tact | -dAc-VIN7

st abl eg84- OB Ac- 4-tr p - P ssen @QSV- | col | -VIN8854-0O

Ac- 4-trapsy kg HSSCh % off4.cine - dAc -VIN30864-O Ac-4-traps-L-H SSCh
QSS-Sar - dAc -VIN32844-O° Ac-4-traps-L-HSSCh QSSPro -

dAc- VI N178%41$ ( Ac- 4, rla[s- &r BypSSChgQSS- (d) - Pro) - (dAc) - VINL HOUR =
349984- O Ac-SSCh -3 - dAc -VIN55994-0O Ac-SSCh Q SS-4-traps-L-H

- dAc- VI N221004- O Ac-SSCh Q SS-P

- dAc- VI NL5 69 the @HattirateiitienlyLaddepsisteosal Bod Dptital isdiek thiyRlof, dAc- VI NL
HOUR 3 (2% 4-traps-L-Hyp is ?,r aps- 4- hydroxy-?pgrol ine when n > 1; value is

an average - 46 Preferably, X[ is a bond.

In an embodiment of the instant application, the moiety
oligopeptide - R is selected from:

15
Ac-4-trans-L-HypSerSerChgGlnSerSerPro; (SEQ.ID.NO.: 84)

Ac-4-trans-L-HypSerSerChgGlinSerGly; (SEQ.ID.NO.: 85)

20 Ac-4-trans-L-HypSerSerChgGlnSerSerSar; (SEQ.ID.NO.: 86)
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gln-Ser-Ser-Pro; (SEQ.ID.NO.: 87)
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gln-SerVal; (SEQ.ID.NO.: 88)

25
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gln-Ser-Ser-4-trans-L-Hyp; (SEQ.ID.NO.:
89)

30 Ac-Abu-Ser-Ser-Chg-Gln-Ser-Pro; (SEQ.ID.NO.: 90)

hydroxyacetylAbu-Ser-Ser-Chg-Gln-Ser-Pro; (SEQ.ID.NO.: 91)
acetyl3-PALSer-Ser-Chg-Gln-Ser-Ser-Pro; (SEQ.ID.NO.; 92)

35  Ac--4-trans-L-Hyp-Ser-Ser-Chg-Gln-Ser-Val; (SEQ.ID.NO.: 93)
Ac--4-trans-L-Hyp-Ser-Ser-Chg-Gln-Ser-Leu; (SEQ.ID.NO.: 94)
Ac-4-trans-L-HypSerSerChgGInSerSer4-trans-L-Hyp; (SEQ.ID.NO.: 95)
Ac-4-trans-L-HypSerSerChgGlnSerPro; (SEQ.ID.NO.: 96)

40
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31 May 2002 SEQ 1D. NO. PEPTI DE- VI N CON, | UGATETi ne QO_50% Substrate C eavage
b~, ~ York PSA (M ni 102(4-0) -Ac-(4-trans-L-Hyp) SSChgQ SL- (dAc -VIN3510

3Ac- 4-trans- L- HypSSChgQs- (4- O- Al a) - dAc -VIN23 (prod convert31iMay 2002

4- O A- dAc- Vi N1OAc- 4-trans- L- HypSSChgQ@sChg- (4-O | col |

- VI N12105Ac- 4-t raps- L- HypSSChgQSS- (4- O Sar) - dAc

- VI N151024- O (Ac-4-traps-L- HypSSChgQSL- 1 actyl )- dAc

- VI NLIO106Ac- SSChgQ SS- (4- O 4-traps- L- Hyp) - dAc- VI N22-

10Ac-4-traps-L- HypSSChgQ SS(4- O P) -

Vi ndesi nel2 WB8er FNCHEREP PGP (SHQIPNOIA®8YI N60109Ac- AbuSSChgQ- SS- (4-0O- P
) -dAc- VI N71 10Ac- AbuSSChgQ (dS) - (4-O P)-dAc-VINL HOUR =

0%l0Ac- 4-tr ansSér, Hi8ePSEH4(t1ahs-IL-3p; | (SEEIDVNRL499)
111Ac- SSChgQ- S5 (4- O Py - Vi ndesi ne221 124-0'[ Ac- SSChgQ-'S( dS) -

4-traps-L- %Se%ﬂh%(}ﬁ&héﬁ@e&io- ¥$%Q ID.NO.: 1?4(&;
34- O [ Ac- 4-t raps- L- HypSSChgQ (dS) SP] - dAc- VI Ne RS (10 X

ENZ114- O [ Ax 44t L A1 A NZ7 d\n
154-O [ s 43¢ %g@g@ %%%&%@%{Mgﬁs%%%ygml@n
09%4.164- G (A, S - - ;. a - - dAc- VI N151
184- O [ cS - %%%2%%’%%@%8%%?@2%%%? ] dAc- VI N15,
FOUR = o022 GU TR CH e G SRS P N T08) B Pl - e
= - - - 2Sar] - - =
49424- O [ Ac-,S SR i @ACVIANLS 1 24 +A-Lraps- L- SSChg~SS- Pi p] -
dAc-V | Hsff%%r@%%?f%%@%ﬁgﬁéﬁn %I?HOURHZD%%?] 47 p]?,l May
2002 E LE 4 Asses t Of Lt nifiQn o i.gopepti.des: Vi nca Drug
Conj ugat es @'?ﬁ@@%@%ﬁ@%@%ﬁt@%’éﬁgﬁ%@ﬁéﬁﬁe filggéi in Exanple 3
wer e i ndi vi dual di gsolved.in P L.gest | u r nvi
:ri Ii(sgydrox%%?héﬁ?rgﬁ%&qﬁﬁgg?g@?ﬂ@ %&%&?}I )1%%Ed 'Itagi ZQ| utipn added
0 a nolar _ration o o_1. rnatively, e i gestion
buf f er i|%G%P§esée¥f§hlgéh§%§&r8§%éﬁ&§II?J-M)@ >6|%rret hane pH7.4, 140 mM
addi 11 0n of AxBeTIRS aceeraerara; (ERALB MO A 1 5% (vol mel vol une)
addi tion of 5 248V vol une/ vol une) .
Alternatively the reaction is quenched with | Orv ZnCIOZ. The quenched
react i on_wad\atrdraned-byplerSenrhg( diniPersierPreis S EQUIPD B udd4dsi ng an
aqueous25). 1 % FA/ acetonitrile 15 gradient. The amount of tinme (in mnutes)
requi red foAcdiransdrHypSerSerthg(dGHn)@SegfirrProdSBQI.NO ¢ nt
conjugates with enzymatically active free PSA were then cal cul ated. The

resul ts ar e AshBerChgGixSerSerPioxASBICEID.NO.: 116)
30 Ac-SerChgGlnSerSer-4-trans-L-Hyp; (SEQ.ID.NO.: 117)

0%

Ac--SerChgGlnSerSerSar; (SEQ.ID.NO.: 118)
Ac-SerChgGlnSerSerAibPro; (SEQ.ID.NO.: 119)

= Ac-SerChgGlnSerSerN-Me-Ala; (SEQ.ID.NO.: 120)
Ac-4-trans-L-HypSerSerChgGlnSerSerPip; (SEQ.ID.NO.: 124) and

40  Ac-SerChgGlnSerSerN-Me-dA; (SEQ.ID.NO.: 125)
wherein Abu is aminobutyric acid, 4-trans-L-Hyp is 4-trans-L-
hydroxyproline, Pip is pipecolinic acid, 3,4-DiHyp is 3,4-

dihydroxyproline, 3-PAL is 3-pyridylalanine, Sar is sarcosine and Chg
45 is cyclohexylglycine.
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In vitro Assav o~Cvtotoxicit~~ Pe_ptidyl Derivatives of Vinca Drugs The
cytotoxicities of the cleaveabl e ol i gopepti de-vinca drug conjugates
prepared as described in Exanple 3, against a line of cells 2802 nown
to be killed by unnodified vinca drug was 25 assessed with an Al amar Bl ue
assay. Specifically, cell cultures of LNCap prostate tunor cells, Colo320DM
cells (designated C320) or T47D cells in 96 well plates was diluted with
medi um cont ai ni ng vari ous concentarations of a given conjugate (final plate
wel | volunme of 200.1). - 48 31 May 2002 The Colo320DM cells, which do
not express free PSA ~qre ed. as contrpl cell lLine to t erdn ne

non- mechani sm based t(ﬁ]ech'.iff?w’ﬂ%csmﬂ@ r S IR f&&laPH%%f% O(f;%lg at 37C,
20al of Al aclgopeptdesdesddetylvimtilastins sapjugite of The instiaht imeentidmr t her

i ncubated and the assay plates were 5 - read on a EL-310 ELI SA reader at

t he dual wavel engths of 570 and b0O nm &t 4 and 7 hours after addition of
Al amar Bl ue. Rel ative percentage viabil§ty at the various concentration of
conj ugate tested was then cal cul a ﬂl SCH LM rol (no conjugate) cultures
and an ECSO was determ ned. The Kesylts|are shown in Table 2. Unless

ot herwi se 10 indicated, the af't of the conjugate was tested. - 49
31 May 2002 T. ABLE 2 S D~ EFTI DE- VI N C~NJUGATE ( C ot oLNCaP Cel |
Killl~, _in 72 HRS. ~( 48 HRS”1EQ"50% \@igBLASTI NEO. 5 (Col0320DM

=0. 5(4- O 4-traps- L- Hyp) - dAc- VI Ny 6 E)I\C;IO 0320BM =1.1 n

=24- O gl yci ne- (dAc) - VINO. 3 (Col0320 =1. 84- Q-saf cosyl - (dAc) - VI NL. 3

(Colo320DM =1. 8s54- O- (Ac- 4-traps- L- HypSSQ
-dAc-V I N= 13.1ss4-0O (Ac-4-traps- LA
83.95s4- O (Ac-4-traps-L-Hyp SSChg4S:
5% FBSs04- O ( Ac- Abu- SSChgQ S- FPHIRC- (RPLOSODM =14.5 n=2s0"> 5
(Co010320DM =23.8 in 0.5% FBSs14- O ( (2 Ac: AH- SSChgQ S-P) - dAc- VI N11. 9
(Co10320DMF 52.5-s2 -4-0O (Ac- 3- Paf - SS - P&- dAc- VIN5. 8 (Co10320DM =8. 0
PSss4- Og( Ac- 4-traps- L- Hyp SSChgQSL- | act yl ) QO3CHgo19820DM =dAc- V (

N13. 3s44- O (Ac-4-traps-L-Hyp S$ChgQsV-l actyl)-3.1 (Colo320DM

=dAc- VI N8. 1ss4- O (Ac-4-traps-L-Hyp SSChgQSV-gl ycolyl)-4.1 (Colo320DM

=VI N8. 1- as wheréin Xcis4-traps-L- Hyp SSChgQSS- Sar)-4.1 (Colo320DM =dAc
-VIN13. 0s44- O (Ac-4-traps-L-Hyp SSChgQSSPro)-3.0 (Co}g320DM =dAc - VI N12
n=3- -4-0 (Ac-4-traps-L-Hyp SSChgQSS-(d)-Pro)-4.1 é%;loSZODM =dAc

-VIN8.1s5 4-O (Ac-4-traps-L-Hyp SSChgQsd y)-(dAc)©9.3 10324DM =VI N13. 5
n = 2se4- O (Ac- SSChgQ@-d y) - (dAc) - VINL6. 3 ( Coi 0320
16. 31004- O (Ac- Ssmg@ﬁ4mn&bw¢8wﬁm@«@6.lmaem =VIN8.1 n = 2 -
50 31 May 2002 ~EQ I D. PEPTI DE | PEPTI DE- VI N CONJ TELNCaP Ceil Kill in
72 HRS. NQ, , 48 H~C 5050 | mviL4- @EQHBYN?(%) -VINA. 5 /(Colo320DM

=4.54- O Abu- (dAc)-VIN, racem c m xtured. 8 (‘Coi 032 MO Abu- (dAc) - VI N)
| isofornB.9 (Col0320DM =2.3102(4-0) -Ac-(4-traps-L-Hyp)SSChgQ SL- (dAc)-40
(Col0320DM =VI N86. 7) SF; 50 (97)0.5% FBS4- O (prol yl)-dAc-VINO. 7 (Colo320DM
=4.1 n=2(4- O Phe)-(dAc)-VIN3.8 (Colo320DM =2. 2( 4- OAIg)j-(d@:) -VINO. 6

Q{SS--traps-16.3 (Co10320DM.- H
’3 dAc- VI 47, 9 ( Co10320DM=
HoQldn10320DWI N= 26) i n

(Co10320DM =4. 2103Ac- 4-t r aps- L- HypSSChgQs- (4- O- Al a) - 12115 ( dlo10320DM =dAc
- VI N32. 5' 4- hydr oxyacet We¥tPrs4& YESkYIC NBRIE 10820DM

=3. 3104Ac- 4-traps- L- HypSSChgQ@Chg-(4-0 4.1 (Colo320DM =l col’ |

-VINA. 14-O- (d)-prolyl -(dAc)-VIN ester2. 0 (Colo32

=4. 1Chg- (4- O A ycol yl ) - VI NLOSA¢SEQ. LN 8B pS S-(4-O Sar)-12
(Co10320DM ={ dAc - VI N121024- O (Ac-4-traps-L- Wﬁ%&%@i@% actyl)-1.1
(C010320DM =dAc - VI N13.34-O (V-1 actyl)-dAc-VINL 3 (Coggd2QpM

=2.64- O (L-lactyl}-dAc-VINO. 7 (Col0320DM =2. 04- O ( Chg-Tl &&tJyl ) - dAc- VI N4. 1

(Col0320DM =8. 4104450 ( Ac-4-trapssL- 8. 1N 20DM =l act |
“dAc- VI N27. 9 PS106A8€ @ﬁﬂ@%@yg%‘t&%éﬁg%'j \%‘ &) ’(1‘001032 DM=8.1 n =
2107Ac- 4-traps-L- HypSSChgQ SS(4-0-P)-12.5 (Col10320DM >Vi ndesi ne~ 73) - 51
31 May 2002 SEQ | D. PEPTI DE / RBEQ.IEEND.NSGDNJ ELNCaP Cell Kill in Z22
HRS. ~, , C , ~4BHRS~EC 50 (nM 108Ac- AbuSSChgQ SSarbdén@eiindéc- VI N12. 8

( Coi 034€bm =28. 4Pr ol yl - Vi ndesi ne0. 3 ( Coi 0320DM

=6. 9111Ac- SSChgQ SS- (4- O P) - Vi ndesi ne32. 5 (Col10320DM >734- O ( SP) - dAc- VI NO. 1
(Col10320DM =0. 34- O (SSP) - dAc- VIN2. 0 (Col0320DM

=14.51144- O [ Ac- 4-trans- L- HypSSChg(dQ Ssg -12.2 (Colo320DM =dAc- VI

N43. 71154- O [ Ac- 4- t r ans- L- HypSSChg( dQ) (dHEP] - 16. 3 ( Co10320DM

=dAc- VI N47. 71164- O ( Ac- SChgQ SSP) - dAc- VI N15 ( Co10320DM

=204- O pi pecol yl -dAc-VINO. 7 (Colo320DM

="' 0.71174- O [ Ac- SChg@SS4-trans- L- Hyp] - dAc- VIN5. 6 (Col0320DM

=5. 64- O N- et hyl al anyl - dAc-VIN2. 9 (Colo0320DM

=2.91184- O [ Ac- - SChgQSS- Sar ] -dAc-VINO. 8 (Colo =

N N\ A AN A ~ r A _ 7~~~ P A 1 1 N n ~ - S PN A P NPNPNTINR A



- 52 31 May 2002 EXAMPLE 6 In vivo E~, icacv n f Pe~ntidarl -Cvtotoxic
Agent Con~i LC, ~ates LNCaP. FGC or DuPRO-1 cells are trypsinized, 5
resuspended in the growth nmedi um and centifuged for 6 mns. 3t May®Bd92 The
cells are resuspended in serumfree a- MEM and counted. The appropriate
vol unme of this solution containing the desired nunber of cells is then
transferred to a conical centrifuge tube, centrifuged as before and
resuspended in the appropriate volune of a cold 1:1 m xture 10 of

a- MEM Matrigel. The suspension is kept on ice until the aninmals are

i nocul ated. Harl an Sprague Dawl ey mal e nude mce (10412 weeks old) are
restrai ned without anesthesia and are inocul ated @ N\ mL. of cell
suspension on the left flank by subcutaneous injectit ing a 22G 15
needl e. Mce are eit Hg-4dransnldiyprSer-Har-Ehg-Gin-3ec8 cells or 1.5x10
LNCaP. FGC cell's. Follow ng i noculation with the tuw?;l cells the mce are

treated under one of two profSIQIB:NQO &87) ot ocal_A: e.day after cell
i nocul ation the animals are dosed with a 0. 1- (9.&5b9ﬂ_ ]Iy of test

conjugate, vinca drug or vehicle control (sterile water). sages of the
conjugate and vinca drug are initially the maxi rum nomp| et Aal anount, but

may be subsequent|y A¢trisarsilddyp-6eeSerGhanbilcQerdakes are &dni ni stered at
24 hour intervals for 5 days. After 10 days, bl ood sanples are renoved from
the m ce and the serum/| evel PSA IS, det erm i.mlar serum PSA | evel s
are determ ned at 5-10 day H‘\Q%R/'gﬁgbsA th&rgéﬁﬁfq&?r@%(‘%s weeks the mce are
sacrificed and - 53 31 May 2002 wei ghts of any tunors present are

measured and serum PSA agai n determ ned. The animals' wei ghts are determ ned
at the begi nning and

oy
H OH
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-Ser-Ser-N
(SEQ.ID.NO.: 89) carbon terminus
O%"'-.
HO
Ac-Abu-Ser-Ser-Chg-GIn-S/er-N
(SEQ.ID.NO.: 90) carbon terminus
o 02’«..

o JL_

(SEQ.ID.NO.: 91)

H
Abu-Ser-Ser-Chg-Gin-Ser-N

carbon terminus

- 29 .



end of the assay. 5 Protocol B Ten days after cell inoculation, bl ood
sanples are renoved fromthe animls and serum | evels of PSA are
determned. Aninals are then grouped according to their PSA 3di\ay R8O s.
At 14-15 days after cell inoculation, the aninmals are dosed with a 0.1-0.5
mL vol une of test 10 conjugate, vinca drug or vehicle control (sterile

wat er). Dosages of the conjugate and vinca drug are initially the maxi num
non-| et hal anmount, but may be subsequently titrated | ower. Ildentical doses
are administered at 24 hour intervals for 5 days. Se~um PSA levels are
determ ned at 5-10 day int ervalo$. At the end of 5. .5zumeeks the nmice are
sacrificed, 15 weights of any ftjunors present are gred\and serum PSA
agai n determ ned. The af\¢hibls! ights a d(?lte i E‘d@e begi nni ng and
end of the assay. EXAMPLE 7 20 In%rﬁ%ﬁéggé Rl'%%rt'g BNo~prot eol ytic

cl eavage of conjugates by en non- PSA proteases Step A: Preparation
of proteolytic tissue extracts 29YA11 procegson tefmirmarried out at 4 C
Appropriate animals are sacrifilGedezand the rel evant tissues are isolated
and stored in liquid nitrogen. The frozen tissue is pulverized using a
nortar and pestle and - 54 SEQMWNGA®@2)t he pul verized tissue is
transfered to a Potter-Elvejeh honbgeni zes and 2 vol unes of Buffer A (50 mM
Tris containing 1.15% KCl, pH 7.5) are added. The tissue is then disrupted
with 20 strokes using first a lose fitting and then a tight fitting pestle.
The honpbgenate is centrifuged at 5 10,000 x g in a swg@gin ucket rotor
(HB4-5), the pel | et AcsA-tiiansdr-tiyp-SerSehEhgeG buBer-Kat ant wént i f uged at
100,000 x g (Ti 70). The supernatant (cytosol)is ved. pellet is

resuspended in Buffer B (1Qgpd [PNoceniaining 1. 15 % KCI, 8pH 7.5) using
the sane vol une used in stgp% as usegs a%b%ﬁﬁrpﬂn%ffer A. The suspension

i s honogeni zed in a dounce honopgeni zes and the solution cer®rifuged at
100, 000x g. The supernatant is discarded and the pell ety resfispended in
Buffer C( 10, nM potasaitvandhasphgee SaHCkR)-GlIASsiLEurdU. {Sucrose, pH
7.4), using 112 the volume used above, and honpgenifzed w Iq 5 a dounce
honogeni zes. Protein content of the two solutions {cytos and nenbrane) is
det erm ne using the Bradf (quqgsnm_;g}@saycafb%’@f@"&ﬁe t hen renoved and
frozen in liquid N2. The aliquots are stored at -70C. 20

5 or the pharmaceutically acceptable salt or optical isomer thereof.
The oligopeptides, peptide subunits and peptide derivatives
(also termed "peptides") of the present invention can be synthesized
from their constituent amino acids by conventional peptide synthesis
techniques, preferably by solid-phase technology. The peptides are

10  then purified by reverse-phase high performance liquid chromatography
(HPLC).

Standard methods of peptide synthesis are disclosed, for
example, in the following works: Schroeder et al., "The Peptides",
Vol. I, Academic Press 1965; Bodansky ez al., "Peptide Synthesis",

15 Interscience Publishers, 1966; McOmie (ed.) "Protective Groups in
Organic Chemistry", Plenum Press, 1973; Barany et al., "The Peptides:
Analysis, Synthesis, Biology" 2, Chapter 1, Academic Press, 1980, and
Stewart et al., "Solid Phase Peptide Synthesis", Second Edition, Pierce
Chemical Company, 1984. The teachings of these works are hereby

20 incorporated by reference.
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Std: Proteol, t~cleavage assay For each tine point, 20 m crogram of

pepti de-vinca drug conjugate and 150 mi crograns of tissue p
as described in Step A and as determ ned by Bradford in rea

pl aced 25 in solution of final volume of 200 mcroliters in buffer
TRIS, 140 mM NaCl, pH 7.2). Assay reactions are run for 0, 30, 60,
180 m nutes and are then quenched with 9 mcroliters of 0.1 MzZnd 2 - 55
31 May 2002 and immediately placed in boiling water for 90 seconds.
Reaction products ar e Theasyitahlysnbstinaedstyodicearaupracd haviieg em col um in

Brephili {%ig ﬁg%ﬁfcﬁﬁﬁ b gﬁ% 5at%?i fHB theShsymy 56 31

water / ace
May 2002
| a wherein:

ol i gopept I d@omlﬁ’e&lhﬂ rﬁviwﬁab@é b@%)?@édl

speC|f|
capable

10

15

20

25

30

copjugases-By sta BRIGUSY, 35 H@dfm -

e s ﬁtkﬁd%liéd E?R@@lﬁhﬁﬁle‘é’f\vén s

1 Blebiadisy o e

(50 nM
| 20, and

and i s

reco ni zed pr ast speci,fic a PSA)
R B b art o deverybed bR atﬁ%éya HSHERY 1y of ¢ he
free pr ost amb&umed iprolnes geo deﬁ@'lmadun the tfoﬂd“Fingsammlles:and from

references cited therein: J. Ezquerra et al., J. Org. Chem. 60:
2925-2930 (1995); P. Gill and W. D. Lubell, J. Org. Chem.,
60:2658-2659 (1995); and M. W. Holladay et al., J. Med. Chem.,
34:457-461 (1991). The teachings of these works are hereby
incorporated by reference.

The pharmaceutically acceptable salts of the
compounds of this invention include the conventional non-toxic
salts of the compounds of this invention as formed, e.g., from non-
toxic inorganic or organic acids. For example, such conventional
non-toxic salts include those derived from inorganic acids such as
hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, nitric
and the like: and the salts prepared from organic acids such as
acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric,
citric, ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic,
glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric,
toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic,
isethionic, trifluoroacetic and the like.

The conjugates of the instant invention which comprise
the oligopeptide containing the PSA cleavage site and a vinca alkaloid
cytotoxic agent may be synthesized by techniques well known in the
medicinal chemistry art. For example, the hydroxyl moiety on the
vinca drug may be covalently attached to the oligopeptide at the
carboxyl terminus such that an ester bond is formed. For this
purpose a reagent such as a combination of HBTU and HOBT, a
combination of BOP and imidazole, a combination of DCC and
DMAP, and the like may be utilized. The carboxylic acid may
also be activated by forming the nitrophenyl ester or the like and
reacted in the presence of DBU (1,8-diazabicyclo[5,4,0}lundec-7-ene).
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a) hydrogen, b) -(CO RS8, 25 -57 1 H'" 111 31 May 2002 C) O HO ~' ~~
nNR R5d OHCG ~-O0' e) HOf OO s 10 fj ethoxysquarat -hﬁ$g#dag
cotininyl; R and R2 are independently selected from hydro %, ; 1-C6
al kyl, d-C6 al koxy, Cl-C6 aral kyl and aryl; 15 R~$ is C--C6-al kyl,

hydr oxyl at ed C3- Cg-cycl oal kyl, pol yhydroxyl ated C3-Cg-cycl oal kyl ,

hydr oxyl ated aryl, pol yhydroxylated aryl or aryl, nis 1,2,3 or 4, 20 pis
zero or an integer between 1 and 100; g is O or |, provided that if pis
zero, q is 1; r is 1,Qnerskilledinshelaar understands thatandhptsymitleesial t or

optical 1sqelohP6hfia of the invention, one may need to protect various
reactive functionalities on the starting compounds and intermediates
while a desired reaction is carried out on other portions of the
S molecule. After the desired reactions are complete, or at any desired
‘time, normally such protecting groups will be removed by, for
example, hydrolytic or hydrogenolytic means. Such protection
and deprotection steps are conventional in organic chemistry.
One skilled in the art is referred to Protective Groups in Organic
10 Chemistry, McOmie, ed., Plenum Press, NY, NY (1973); and,
Protective Groups in Organic Synthesis, Greene, ed., John Wiley
& Sons, NY, NY (1981) for the teaching of protective groups which
may be useful in the preparation of compounds of the present
invention.
15 By way of example only, useful amino-protecting
groups may include, for example, C1-C1( alkanoyl groups
such as formyl, acetyl, dichloroacetyl, propionyl, hexanoyl,
3,3-diethylhexanoyl, y-chlorobutryl, and the like; C1-C10
alkoxycarbonyl and C5-C]5 aryloxycarbonyl groups such as
20 tert-butoxycarbonyl, benzyloxycarbonyl, allyloxycarbonyl,

4-nitrobenzyloxycarbonyl, fluorenylmethyloxycarbonyl and
cinnamoyloxycarbonyl; halo-(C1-C1()-alkoxycarbonyl such as

2,2,2-trichloroethoxycarbonyl; and C1-C15 arylalkyl and alkenyl

group such as benzyl, phenethyl, allyl, trityl, and the like. Other
25 commonly used amino-protecting groups are those in the form

of enamines prepared with B-keto-esters such as methyl or ethyl

acetoacetate.

Useful carboxy-protecting groups may include, for

example, C1-C10 alkyl groups such as methyl, tert-butyl, decyl;
30 halo-C1-C10 alkyl such as 2,2,2-trichloroethyl, and 2-iodoethyl;

C5-C15 arylalkyl such as benzyl, 4-methoxybenzyl, 4-nitrobenzyl,

triphenylmethyl, diphenylmethyl; C1-C10 alkanoyloxymethyl such

as acetoxymethyl, propionoxymethyl and the like; and groups such
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31 May 2002 2. The conjugate according to Claim1l wherein the oligopeptide
conprises an oligoner selected from a) AsnLyslleSerTyrd nl Ser EQ@%ZD NO. :
1), 5 b) LyslleSerTyrdnlSer (SEQID.NO:2), c) AsnLysl| eSer?rQ/r'\@f

(SEQ ID.N0.:3), d) AsnLysAl aSerTyrd nl Ser (SEQ ID.NO.:4), e)

SerTyrA@ nl SerSer (SEQ ID.NO :S); f) LysTyrd nl Ser Ser (SEQ I D NO.:6); 09)
hArgTyrd ni SerSer (SEQ ID. NO.:7); h) hArgChad nl Ser Ser (SEQ I D. NO. :B); 1)
Tyr @ nl Ser Ser (SEQ ID.NO.:9); 15 ~) Tyrd nl SerLeu (SEQ I D. NO.: 10); k)

Do i sor N ¥ ey B AR opEanacl g‘é??‘l‘gﬁﬁf‘s‘““ﬂswﬁ oo o
Se?ghhgg i séﬁ ﬁg H@“eﬁ%ﬂyg«)ﬁ& ﬁl‘t;BBPM%eiE&EQ |l D. NOh ’16); a)
Ser ChgQ nl S~y nylxHiGethyl/ 2,4,65&1ime \1VA" thxoet 1,
RS e G e T
Wi 8&"2‘3“#?32‘ e D N2 N, : 24)

y) HaaXaaSer Chgd ni (g éﬁ%ﬁ%ﬁg%%#%‘g@%@ ng%% %Qf 26) 15
wher ei n Haalnglug Cc? QT £Xagm ﬂoﬂéﬁtf@rf@bfbﬁfptlm G\MQWQCW rgdpﬁpl ic noiety,
hArg i s hompjgg %'eﬂz 6@;3 the BBHZRYAAA @%uph, thdarityl gwﬂ;phhéyl al ani ne and

s 15 ¢ ?2@““@%@%& b B aris 3R, FHp, (bERCTee et - g 51 2
May 200R) 4. gfbepctiy terattaitgl geodpnthe methekymkthepeoup,tthe ol i gopeptide 5
30), éifée??%%@%?@ﬁiygéﬁ&f %tréﬁp SAREETRE e A typ D D
Ser Ser ChgQ nl Ser Ser 4- Mypth respect to the preferred embo 1ment of an
oligopeptide combined with desacetylvinblastine, the following
Reaction Schemes illustrate the synthsis of the conjugates of the
15 instant invention.
Reaction Scheme 1 illustrates preparation of conjugates
of the oligopeptides of the instant invention and the vinca alkaloid
cytotoxic agent vinblastine wherein the attachment of the oxygen of
the 4-desacetylvinblastine is at the C-terminus of the oligopeptide.
20 While other sequences of reactions may be useful in forming such
conjugates, it has been found that initial attachment of a single amino
acid to the 4-oxygen and subsequent attachment of the remaining
oligopeptide sequence to that amino acid is a preferred method. It
has also been found that 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-
25 benzotriazine (ODHBT) may be utilized in place of HOAt in the final
coupling step.
Reaction Scheme II illustrates preparation of conjugates
of the oligopeptides of the instant invention wherein a hydroxy
alkanolyl acid is used as a linker between the vinca drug and the
30 oligopeptide.
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(SEQ ID.NO: 40); (SEQID.NO.: 41); (SEQ ID.NO : 42);

AbuSerSerCthI nl SerPro (SEQ I D. NO.:43); ' AbuSer Ser Chgd nl Ser 4-Hyp

(SEQ I D. NO. : 44): 10 Ser Ser Ser ChgQ nl Ser LeuPro ( SEQ I D. NO. : 4581 May 2002

Ser Ser Ser CthI nl SerVal Pro (SEQ I D. NO.: 46); SerAl aSer CthI nl Ser Leu4- Hyp
(SEQ I D. NO. :47); Ser Al aSer Chgd nl SerVal Pro (SEQ | D. NO. :48); 15

(N-met hyl - Ser) Ser Ser Chgd nl Ser LeuPi p (SEQ I D. NO. : 49);

(N- et hyl - Ser) Ser Ser Chgd nl SerVal Pi p (SEQ | D. NO. : 50) ;

4- HypSer Ser Tyr A nl Ser Ser Pro ( SEREALTION SCHEN#EASer Ser Tyr G nl Ser Ser 4- Hyp
(SEQ I D. NO. :52); 20 4-HypSer Ser Tyrd nl Ser Ser Pro 4- HypSer Ser Tyr @ nl Ser Ser Sar
(SEQ ID.NO : 53); (SEQID NO : 54 ; -61 31 May 2002 5 10

4- HypSer Ser Tyr @ nl Ser 4- Hyp 4- Hypg QEF[E%G nlSerPro 4-Hyp S erS erChg A n |
S erS erPro 4-HypSer Ser ChgG a1 pSer Ser Chgd nl Ser Val

4- HypAl aSer ChgQ@ nl Ser Val Pro (SEQ| I D. NO. : Hde—igg%aﬁ@dFmgGl nl Ser Ser Pi p
(SEQIDNO 61 ). . gGInISer (SlfQID 62);

.NO.:63); S

er4 Hyp (SEQ I D. NO. : 65) ;

CHj :
vinblastine COCH;
OH
«CH,CH
|| 1. N-protected amino
l}l acid chloride
H
pyridine/CH,Cl,
""CH,CH; 2. deprotection
CH30

CO,CH,

des acetylvinblastine
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(3,4-Di Hyp) Ser Ser Tyrd nl Ser SerPro {SEQ I D. NO.: 67); and

(3,4-Di Hyp) Ser Ser Tyrd nl Ser Ser4-Hyp (SEQ I D. NO. : 68); wherein Abu is

am nobutyric acid, 4-Hyp is 4-hydroxyproline, Pip is pipecol 3t May 2002
3,4-DiHyp is 3,4-di hydroxyproline, 3-Pal is 3pyridylalanine, Sar is 20
sarcosine and Chg is cycl ohexyl glycine. 5. The conjugate according to Caim
1 wherein the oligopeptide-Ris sel ected from (SEQ I D. NO.: 55);

(SEQ ID.NO.: 56); (SEQIDNO 'EH% 58); (SEQID.NO: 59); -62
31 May 2002 Ac-4-traps- L- R Ishé Edr(eontmgs&p I D. NO.: 84)

Ac- 4-traps-L-HypSer Ser ChgQd nSerGI y; (SEQ ID. NO: 85)

Ac-4-traps-L-HypSer SerChgd nSerSerSar; (SEQ ID. NO : 86)

Ac- 4-traps-L-Hyp- Ser - Ser - Chg- Gnogf:r Ser-Pro; (SEQ ID. NO: 87) 5

Ac- 4-traps-L-Hyp-Ser-Ser-Chg-dn g'_}/g (SEQ ID. NO : 88)

2 4-traps-L-Hyp; (SEQ ID. NO.: 89)
Ac- Abu- Ser - Ser - Chg- d n- Sr- ; SEQ. I D. NO.
hydr oxyacet yl Abu- s - Ser-Pro; (SE(fegF] @e ﬁd—lOA&l) 10
acet yl 3- PALSer - Sej ) - Ser t Ser - Pro; (SEQ—I—B——N@——-QQa——
Ac- - 4-traps-L-Hyp- %4 ® gfié@e b&andm@_ 8293

Ac--4-traps-L-Hyp-Ser- S g . X
Ac- 4-traps-L- HypSerSerd‘rbG n-SerSer4 trs L| Hyp; Q@E@MH D. NO: 95)
D. NO.: 96) 15

Ac- 4-t r aps- L- HypSer Ser ChgQ nSe ; W SEQ
Ac- Ser Ser Chgd nSerd y; (SEQ o
Ac- Ser Ser Chgd nSer Ser - 4-t r apk

""GHyCH4
1D. 2NO* 99)
O - amino acid

3 carbon terminus
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Ac- Ser Ser ChgQd nSer Ser Pro; ( SEQ

Ac-4-traps-L-HypSer Ser Chgd nSer Al a; (SEQ

ID. NO: 100)
I

D. NO: 103)

Ac- 4- t r aps- L- HypSer Ser ChgQ nSer Chg; (SEQ ID. NO: 104) 20 31May2002
Ac- 4-traps-L-HypSer Ser Chg@ nSer SerSar; (SEQ 1D. NO : 105)

Ac- Ser Ser ChgQ nSer Ser Hyp; ( SEQ

ID. NO: 106) -63 31 May 2002

Ac-4-trans-L-HypSer Ser Chgd nSer Ser Pro; (SEQ 1D NO 107)

Ac- AbuSer Ser Chgd nSer (dSer) Pr
Ac- AbuSer Ser Chgd nSer Ser Pr o;
(SEQ ID. NO.: 111) 5 Ac-4-trans

(%QQCQEME - Ser Ser Chgd nSer Ser Pr o;

L- HypSer Ser Chg (d@ n) SerSerPro; (SEQ 1D.

NO.: 114) Ac-4-trans-L-HypSerSerChg (d@n) (dSer) SerPro; (SEQ ID. NO:
115) Ac-SerChgd n-SerSerPro; (SEQ I1D. NO : 116)D

Ac- Ser ChgQd nSer Ser - 4-tr t'edé@arrﬁrﬁﬁ&:td' D. NO.:

Ac--SerChgd nSer Ser Sar; (SEQ ID. NO : 118) 10 ¥ Ser ChgQd nSer Ser Ai bPr o;
(SEQ ID. NO: 119) Ac-SerChg@mSer Ser N- Me- Al a;—‘(‘SEQ.‘"T D. NO: 120)

Ac- 4-trans-L-HypSer Ser E ¢ oy NO.: 124) and
Ac- Ser Chgd nSer Ser N- Me- dA; (%%K@thoéé%%&k wherein Abu is

am nobutyric acid, 4-trans-L-Hyp
pi pecolinic acid, 3,4-DiHyp is 3,

is 4-trans-Lhydroxyproline, Pipis
4di hydr oxyprol i ne, 3- PAL is 3

i dyl al ani ne, S d 6. Th
Conj ugat e accor di ng \VoTOREI 4G o Os LPHENRUCHal EBeB®! 31 Way 2002
OH

'/\

1
'
]
t
]
[}
1
t
'
]
]
1
'

hydrogenation
~CHyCH4

1. N-protected
amino acid - O- (CH,) W(CHy), - COH

J\522%3 DMAP/DCC

2. deprotect
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N.,aCH2CH3 ~~~" H~CQ2CHg H' NI ~ 4 ~~""CH2CH3 CH30 '~ " N H3C _ OH
CO2CH3 X wherein Xis O- Ac-4-t tans-L-Hyp-Ser-Ser-Ch g-GIn-Ser-Ser-N" 'J
(SEQ ID.NO.: 84) carbon terminus H O Ac-4-trans-L-Hyp- Ser-Sem@iﬁ;X-QQqa Ser
~N~ SE .ID.NO.:85 ( O) carbon term nus ~H3 N

Ac- 4-trans-L-Hyp-Ser-Ser-Chg-A n-SerSer ~ (SEQ ID.NO.:86) / carbon term nus
- 65 31 May 2002 r O H Ac-4 traps-L-Hyp-Ser-Ser-Chg-d n-Ser-Ser-NJ

(SEQ ID.NO.: 87) carbon term nus O Ac-4-traps-L-Hyp-Ser-Ser-Chg-d n- Ser Vaf
~ (SEQ ID.NO.: 88) carbon REAGTION SCBIBME1D¢continued)

Ac- 4-traps-L-Hyp-Ser-Ser-Chg-Gn-Ser-Ser- ~/N SEQID.NO.: 89 ( ) carbon
termnus r OHI1J Ac-Abu-Ser-Ser-Chg-@n-Ser-N SEQ ID.NO.: 90 ( ~ carbon

termnus r oH
N WCH,CH34
peptide-R, HOAt
|
N CO,CH, 2,4,6-collidine
H EDC, DMF
"1 CH,CHy

CH, ¢ O
CO,CH, o

amino acid - O- (CH,),W(CH,),

\

carbon terminus

OH
«CH,CH4

CO,CH,

R-peptide-amino acid - O- (CH,) W(CH,),

\ carbon terminus
nitrogen terminus
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off,,,. HO Abu-Ser-Ser-Chg-G n-Se NJ (SEQ ID.NO : 91 carbon term nus -66
31 May 2002 O AcHN Ser-Ser-Chg-dA@ n-Ser-Ser-N J ~N carbon terfl%gl 2002
(SEQ ID.NO.: 92) 5 Ac-4-traps-L-Hyp-Ser-Ser-Chg-d n- Ser-Val

(SEQID.NO: 93 CH3 ) carbon term nus O

Ac- 4-traps-L-Hyp-Ser-Ser-Chg-A@ n-Ser-Leu ~O 10 r CH3 (SEQ I D. NO. : 94)
carbon term nus or a pharnmaceutically acceptable salt or optical isoner
thereof. 7. The conj u&ate according to daim1 which is: H (~CHZCH3 15 CHI
H 41 ~~~CH2CH3 CH 20 etcytotoxic agent conjugates of the inven-

Ac- 4-traps- hoﬁyzﬁesﬁ’éefﬁf i %tx@aﬂn@?nh o?edl é\h]seg%hﬁt Bgé" EEE@%%%QA by
eeﬁer malignant

accept abl e t or I cal I soner
abnormal cehs or abnormal prohferatlon of cells,

or benign, wherein those cells are characterized by their secretion of
5 enzymatically active PSA. Such diseases include, but are not limited to,
prostate cancer, benign prostatic hyperplasia, metastatic prostate cancer,
breast cancer and the like.
The oligopeptide-cytotoxic agent conjugates of the inven-
tion are administered to the patient in the form of a pharmaceutical

10 composition which comprises a conjugate of of the instant invention
and a pharmaceutically acceptable carrier, excipient or diluent therefor.
As used, "pharmaceutically acceptable" refers to those agents which
are useful in the treatment or diagnosis of a warm-blooded animal
including, for example, a human, equine, procine, bovine, murine,

15 canine, feline, or other mammal, as well as an avian or other warm-
blooded animal. The preferred mode of administration is parenterally,
particularly by the intravenous, intramuscular, subcutaneous,
intraperitoneal, or intralymphatic route. Such formulations can be
prepared using carriers, diluents or excipients familiar to one skilled in

20 the art. In this regard, See, e.g. Remington's Pharmaceutical Sciences,
16th ed., 1980, Mack Publishing Company, edited by Osol et al. Such
compositions may include proteins, such as serum proteins, for example,
human serum albumin, buffers or buffering substances such as
phosphates, other salts, or electrolytes, and the like. Suitable diluents

25 may include, for example, sterile water, isotonic saline, dilute aqueous
dextrose, a polyhydric alcohol or mixtures of such alcohols, for
example, glycerin, propylene glycol, polyethylene glycol and the like.
The compositions may contain preservatives such as phenethyl alcohol,
methyl and propyl parabens, thimerosal, and the like. If desired, the

30 composition can include about 0.05 to about 0.20 percent by weight
of an antioxidant such as sodium metabisulfite or sodium bisulfite.

As used herein, the term “"composition" is intended to
encompass a product comprising the specified ingredients in the specific
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or a pharmaceutically acceptable salt or optical isoner thereof. 8. A
phar maceuti cal conposition conprising a pharmaceutical carrier, and

di spersed therein, a therapeutically effective anount of a S cHAYRAMR of
Claim1. 9. A pharnmaceutical conposition conprising a pharmceuti cal
carrier, and dispersed therein, a therapeutically effective anount of a
conpound of Claim6. 10 10. The use of a therapeutically effective anount
of the conposition of claim8 or a pharmaceutical conposition thereof in
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pyridine under nitrogen, was treated with 1.39 g of Fmoc-proline acid
10 chloride (Fmoc-Pro-Cl, Advanced Chemtech), and the mixture was
stirred for 20 hr at 25°C. When analysis by HPLC revealed the
presence of unreacted starting des- acetylvinblastine, another 0.50 g
of Fmoc-Pro-Cl was added, with stirring another 20 hr to complete
the reaction. Water (ca. 3 ml) was added to react with the excess acid
15 chloride, and the solution was then evaporated to dryness and parti-
tioned between 300 m! of EtOAc and 150 ml of saturated NaHCO3,
followed by washing twice with saturated NaCl. After drying

(Na2S04), the solvent was removed under reduced pressure to give an

orange-brown residue, to which was added 30 ml of DMF and 14 ml of
20 piperidine, and after 5 min the solution was evaporated under reduced
pressure to give a orange-yellow semi-solid residue. After drying in
vacuo for about 1 hr, approx. 200 ml of H20 and 100 ml of ether was
added to this material, followed by glacial HOAc dropwise with shaking
and sonication until complete dissolution had occurred and the aqueous
25 layer had attained a stable pH of 4.5-5.0 (moistened pH range 4-6
paper). The aqueous layer was then washed with 1 100-ml portion of

ether, and each ether layer was washed in turn with 50 ml of H20. The
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109%&' ()-Y. y10%' () - Y. g3y3z3] 3333eFgH
}/85 y éO((Ve)&' ()5&2-_&1(()%/&' k\g&/cefm%é}&rqgs- ~FixpRerySer-6hgyGinadarySer-3¥ 4d86ze AgH
' Resin

Starting with 0.5 mmole (0.61 g) of Fmoc-Ser(t-Bu)-

10 WANG resin loaded at 0.82 mmol/g, the protected peptide was
synthesized on a ABI model 430A peptide synthesizer adapted for
Fmoc/t-butyl-based synthesis. The protocol used a 2-fold excess (1.0
mmol) of each of the following protected amino acids: Fmoc-Ser
(t-Bu)-OH, Fmoc-GIn-OH, Fmoc-Chg-OH, Fmoc-4-trans-L-Hyp-OH;

15 and acetic acid (double coupling). During each coupling cycle Fmoc
protection was removed using 20% piperidine in N-methyl-2-
pyrrolidinone (NMP), followed by washing with NMP. Coupling was
achieved using DCC and HOBt activation in NMP. At the completion of
the synthesis, the peptide resin was dried to yield the title compound.

20

One 0.5-mmol run of the above peptide-resin was
suspended in 25 ml of TFA, followed by addition of 0.625 ml each
of H20 and triisopropylsilane, then stirring at 25° for 2.0 hr. The

25 cleavage mixture was filtered, the solids were washed with TFA, the

solvents were removed from the filtrate under reduced pressure, and the
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Yy109&' ()-Y.y109%& ()-Y.y10%& ()-Y.y1l0% ()-Y. 455555;

5<5eF, Hy10% o 098 ()-Y.yl09%& ()-Y. #3

y109%& ()-Y. &P&ﬂ% Pgﬁ%ﬁ‘ ﬁgégsyg 5i 5eA, Hy10%& #3
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i 5j 5b| 5555dJOHy10%& Q Yy T10%& &9&#2)’- cm#218TP5415, C18

y10%: ()-Y.y10%' () - YRIAME. () - Y. Yool (95928555 P8R4 5 )mifh.y 10%&' ()
SY. y109%& ()-Y.y10%& ()-Y.#3 y10%& ()-Y.y1l0%& ()-Y.55555555] F- Hy10%& ()- Y. #3
y109&' ()-Y.y10%&' ()-Y.y10%& () Y. y10%&‘=(§) 1Yo #BF APHRRR6BG6y R7V%Z0 y 10% & () -
y 10% & ()- y#f10% & ()-10"10"9%40". y:10% & ()-y10%& ()-Y.6 6

666566| [: yX7y10 y z 10% & ()- y10% &KA/laceydnitdde & ()-1 yy* 10% & ()- yy"
10% & ()- y10% & () - 6L7t77778|[ yx7y10 élO%‘ & ()-F yl0% & ()- vy

10% & ()-1 yFz10% & (Flowy} 31004 & ()5 mbminioos & ()-8@hss8s88 9| [: yX7y10

1 1096 49 ()-Héhég@@igé@ﬁﬁ’ﬁ%ﬁ%@{fﬂ yi #1 10 8’ () 10" 10 10"1 .

10% & ()- yf510% & ()- y2MLO% & ()- =:e:g::::;|[:vUWAAY v y10%"&& ()- VY

yy109%&" && ()- y&f 10%& && ()- 1 yL310%&"&&' ()- y109%&"&& ()- ysF10%&" && () -
IRRERRRREY YﬁPWﬁc&%l({lnszM%J&%%(&&A& tyl- 4@&%/@-131%(%9-

yle%& &8 ()-Zyt109&" &&' () <U[ <<<<|

y3Y10%&" &' ()- y yf 1$@9@@Q!&§e2~6e\‘@?@ @ef)- 1 yl +10%& &ML yS*
1098" &&' () - y(@OYR" && () - <=====' :B—& TOUR && () - Y10U& && () -

y#g10%&" &&' () - 10&" &1083&11;{1&3 of\520omgg %)m@@bﬂﬁ&he&&egt)des romstep=| [ : vy

Y yTs1Q% &K {dd 955 mg (ca. 0.6 mmol) of 4-des- Acetylvinblastine 4-O-(Prolyl)
ester from Step B, prepared as above, were dissolved in 17 ml of DMF
under N2. Then 163 mg (1.13 mmol) of 1-hydroxy-7-azabenzotriazole
(HOAt) was added, and the pH was adjusted to 6.5-7 (moistened 5-10
range pH paper) with 2,4,6-collidine, followed by cooling to 0°C and

20 addition of 155 mg (0.81 mmol) of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDC). Stirring was continued at 0-
5°C until completion of the coupling as monitored by analytical HPLC
(A =0.1% TFA/H20; B = 0.1% TFA/CH3CN), maintaining the pH at
6.5-7 by periodic addition of 2,4,6-collidine. After 12 hr the reaction

25 was worked up by addition of ~4 ml of H2O and, after stirring 1 hr,
concentrated to a small volume in vacuo and dissolution in ca. 150 ml

of 5% HOAc. and preparative HPLC in two portions on a Waters C18
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&10% & y2109&' (
@ov & E) (ﬁ@%\@m pO@aml@ the @te%eg%l)g aaediet-feyatuated by HPLC,

@00 (- GO A oE0% &5 86 i) @SR RTINS
@ov & 0 - oGk EopmEHgs D mr SRS tilieh aporgs, 40 m!

%o ne ())/&@(q;)%g&%);# gho%&/%a%rgge@éhﬁ %&ém@?@@ §/ foltéiel 63 Tideé Sy @Y %

10% & () - 3@0%ivé the- tltﬂ'&é@ﬂﬁg’dﬂm %l owder. Yy LOY&XH#&EL' () -,
yyH#gLO0YRXH#&&' () - 102#8102#102# y; &1092# vy, #G' 109R#8&' () - zKKKKKKL| [ : vUdy
Y yS 1098X#&&' () -y yS, 10Y&XH#&&' () - 4y yf 1310%&X#&& ()- yi* 109%&X#e&: ()-
y8#310fV&><#&qqgn RexshAIGaRSRD-MS] NNIT-0@ Uy v y' & 109" &&' ()- |

109&" ig 109&" &&' ()~ y0S 10%&" && ()- yOS 10%&" &&' () - NNNNNNNNj J* |

' 109&" &R ()-1 ' 109&"&& ()-1 ' 109&" && () - 10%&&&() | ' 109&" && () -1

' 109" && () - NNNNNNNNhLOI ' 109" && () - | 10%& && () - ' 109" && () - |

1098 &&' () -1 ' 10%&" && () -' &NNNNNNADFH " 88! () &-I ' 109&" &&' () - |
100" && ()-1 ' 10%& && ()-' & ' 109ereMBLENMCOOCE | 100& && () |

' 109&" && ()-1 ' 109&" && () -1 -

des-Acetylvinblastine-4-O-(N-Acetyl-4-trans-L-Hyp-Ser-Ser-Chg-Gln-
15 Ser-Sér-Pro) ester acetate
A sample of 4.50 g (3.7 mmol) of 4-O-(prolyl) des-
acetylvinblastine TFA salt, prepared as described in Example 1, Step B,
was dissolved in 300 ml of DMF under N2, and the solution was cooled
to 0°. Then 1.72 g (10.5 mmol) of 3,4-dihydro-3-hydroxy-4-oxo-1,2,3-
20  benzotriazine (ODHBT) was added, and the pH was adjusted to 7.0
(moistened 5-10 range pH paper) with N-methylmorpholine (NMM),
followed by the addition of 4.95 g (5.23 mmol) of the N-acetyl-
heptapeptide of Example 1, Step D, portionwise allowing complete
dissolution between each addition. The pH was again adjusted to 7.0
25 with NMM, and 1.88 g (9.8 mmol) of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDC) was added, followed by stirring
of the solution at 0-5°C until completion of the coupling as monitored
by analytical HPLC (system A), maintaining the pH at ca. 7 by periodic
addition of NMM. The analysis showed the major component at 26.3
30 min retention time preceded by a minor component (ca. 10 %) at 26.1

min, identified as the D-Ser isomer of the title compound. After 20 hr
the reaction was worked up by addition of 30 ml of H20 and, after
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1098 &&' () -1 ' 109%&" &&' () - |
O O C=0ACCODOLOFH, | ' 109%&" &&' ()-' & | ' 109&" &&1(May 2002
| " 109" && ()-' & ' 109%&" && () - LOPOROSC| OaCcCeE, | * 109%&" &&' () |
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tirring) Ydirgsconcentrated o ssial) velvmaeioakdud mmgdmsol(u)udn
J

n ca. 500 ml of 20% HOAc. and preparative HPLC in 12 portions on a
Waters C18 Delta-Pak column 15mM 300A (A =0.1% TFA/H70; B =

0.1% TFA/CH3CN), gradient elution 85 --> 65% A / 90 min) at a flow

rate of 80 ml/min.

Homogeneous fractions (evaluated by HPLC, system C)
representing approx. one-fourth of the total run were pooled and
concentrated to a volume of ~150 ml and passed through approx. 200 ml
of Bio-Rad AG4X4 ion exchange resin (acetate cycle), followed by
freeze-drying of the eluant gave the acetate salt of the title compound as
a lyophilized powder: retention time (system A) 26.7 min, 98.9% pure;
high resolution ES/FT-MS m/e 1636.82; amino acid compositional
analysis 20 hr, 100°C, 6N HCI (theory/found), Ser4/3.91 (corrected),
Glu 1/0.92 (GIn converted to Glu), Chg 1/1.11, Hyp 1/1.07, Pro 1/0.99,
peptide content 0.516 mmol/mg.

Further combination of homogeneous fractions and
purification from side fractions, processing as above through approx.
500 ml of ion exchange resin, afforded an additional amounts of the title
compound.

‘&l
&l
&

L7 - T T T T T B

HPLC conditions, system A:

Column... Vydac 15 cm #218TP5415, C18
Flow... 1.5 ml/min.
Eluant... Gradient (95%A --> 50%A) over 45 min.

A =0.1% TFA/H20, B = 0.1% TFA/acetonitrile
Wavelenth... 214nm, 280 nm

HPLC conditions, system C:

Column... Vydac 15 cm #218TP5415, C18
Flow... 1.5 ml/min.
Eluant... Gradient (85%A --> 65%A) over 30 min,

A =0.1% TFA/H20, B = 0.1% TFA/acetonitrile
Wavelenth... 214nm, 280 nm

Table 1 shows other peptide-vinca drug conjugates

- 45 -



109R"&& ()-1 ' 109%&" &8 ()-' &1 ' 109%&"&& ()-1 ' 109%&"&& ()- O00000CChM S
109E#& ()-1 ' 109&"&& ()-' &l ' 109%&"&& ()-1 ' 109%&"&&' ()- |

' 1098" &8 () - ' &O0000000OOKX: S: ' ' L109%R#& () - 109@#& () - 109@#s ()31 May 2002
Sy#S109@#&’ () - 10E#10E#10E#00000

PPPj J* 109R#&’ () - 109@#&' () - 109@#& ()-1' L109R#& () - 109R#& () - L0%R#& () - PPPP
Pl P*P. PhL, 1009#& ()- 109#&' ()-' L110%R#& () - 109@#& () - 109%#& ()-' L. POPLP2PPP
PAC, 109@# f | 109%& ()- f. 109%& ()- f

109%& () - 1o¢w&W@;e ‘prepazescby thepropedaresdescathes 1) BExamplesok:and) - f #109%4t&

5 T enovaricy Vit G e SRRORRE RS o1 Bomdut) APATOSRRINg st #Lovee
()1 #10%a g&g@#@m%%@wmeqﬁa#aa%ﬁh@asgﬂ%% hfgt #10%e ()

- #10%¢& ()

R5R6R: RFRs 00%4&' () - f #10%#&' () - n#f #10%&' () - FRGR
MR R RzR( g%/%élowy%‘g%glﬁ/#& ??&n#f #1(()%/#&' ()-f#l(()g/#&' () - n#{ RR(R?QRRRRp

X<f #10%#&' () - n#tf #10941&' () - f #109%8#& () - n#f #10%¢& () - f #10%#&' () - RRRRRRRRS X7 f
&L0%F& (7 - f#109%6#&' () - n#f #1006:& () - T #1098&' () - n#f #10%4&! () - RRRRR( SSUoW U4
0@10%": & ()-y 0@10%": & ()-y @1002EABL_é).Lyf 109 & () -

F#f 10% & () - 10#10#10#0VAV\}V\¥/\W/W[ VUi $10%1 & () - ~$10% & ()-

f$10% & () g 3 6 Y o ) Y =V v-.'mmurl'u:w 4 f
10%&' () - flith LBUAH& "10" 10 (095 &
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CH10% #( & ( FEY vipRyzyaystop) T 61 -f f4
109%4&' () - f D@ 109%WE ()-S @
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£ #f 1098k H#N8! <#1lvE§¢jB?
94 0%VK # V&' (
f A" F10%WH!
ff#210% X#: mkﬁw)r )=
f/:10%vk# 80
3 HOURS =
_ - 0%
93 4-O-(Ac-4-trans-L-HypSSChgQSL-lactyl)-dAc-VIN 10 (slight
degradation)
94 4-0Q- (Ac-4-trans-L-HypSSCthSV-lactyl)-dAc-VIN 7 {stable)
88 4-O-(Ac-4-trans- L-HypSSChgQSV-glycolyl)-VIN 8
85 [ 4-O-(Ac-4-trans-L-HypSSChgQS -Glycine)-(dAc)-VIN 30
86 4-O-(Ac-4-trans-L-HypSSChgQSS-Sar)-(dAc)-VIN 32
84 4-O-(Ac-4-trans-L-HypSSChgQSSPro)-(dAc)-VIN 17
87 | 4-O-(Ac-4-trans-L-HypSSChgQSS-(d)-Pro)-(dAc)-VIN | 1 HOUR =
34%
98 4- O-gAc-SSCthS -Gly)-(dAc)-VIN 55
99 4-O-~(Ac- SSChgQ-5S-4-trans-L-Hyp)-dAc-VIN 22
100 L 4- O-(Ac-SSC_h_g_Q -SS-P)-dAc-VIN 15
101 | 4-O-(Ac-4-trans-L-HypSSChgQ-S(dS)-4-trans-L-Hyp)-| 1 HOUR =
dAc-VIN 12%

4-trans-L-Hyp is trans-4-hydroxy-L-proline
when n > 1; value is an average
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f;10% & ()- fy2"10% - f/410%&(%- |[;vUal f ge \ 10%& () - pf
\ 1094.1& () - oluni Qmmderﬁm P8 ab@dmolgr- ratrcm of dOdstq 1. Alternatively,

the PSA digestion buffer utilized is 50 mM tris(hydroxymethyl)-

10 aminomethane pH7.4, 140 mM NaCl. The reaction was quenched after
various reaction times by the addition of trifluoroacetic acid (TFA) to
a final 1% (volume/volume). Alternatively the reaction is quenched
with 10mM ZnCl12. The quenched reaction was analyzed by HPLC on
a reversed-phase C18 column using an aqueous 0.1%TFA/acetonitrile
15 gradient. The amount of time (in minutes) required for 50% cleavage
of the noted oligopeptide-cytotoxic agent conjugates with enzymatically

active free PSA were then calculated. The results are shown in Table 1.

EXAMPLE 5
20
In vitro Assay of Cytotoxicity of Peptidyl Derivatives of Vinca Drugs
The cytotoxicities of the cleaveable oligopeptide-vinca
drug conjugates, prepared as described in Example 3, against a line
of cells which is known to be killed by unmodified vinca drug was
25 assessed with an Alamar Blue assay. Specifically, cell cultures of
LNCap prostate tumor cells, Colo320DM cells (designated C320) or
T47D cells in 96 well plates was diluted with medium containing various

concentrations of a given conjugate (final plate well volume of 200ul).
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nm at 4 and 7 hours after addition of Alamar Blue. Relative percentage

viability at the various concentration of conjugate tested was then
calculated versus control (no conjugate) cultures and an EC5, was

determined. The results are shown in Table 2. Unless otherwise

10 indicated, the acetate salt of the conjugate was tested.
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T3 (Colo320DM =

1.8)
95 | 4-O-(Ac-4-trans-L-HypSSChgQ-S5-4-trans- | 16.3 (Colo320DM
L-Hyp)-dAc-VIN =13.1)
96  |4-O-(Ac-4-trans-L-HypSSChgQ-S-P)-dAc-VIN| 47.9 (Colc320DM
= 83.9)
96 |4-O-(Ac-4-trans-L-Hyp SSChgQS-Pro)-(dAc)-| > 16 (Colo320DM
_ _VIN = 26) in 5% FBS
90 4-O-(Ac-Abu-SSChgQ-S-P)-dAc-VIN 9.7 (Colo320DM =
14.5) n=2
90 " >5 (ColoSZODM =
_ - B 23.8) in 0.5% FBS
91 -O-( (2-OH)Ac-Abu-SSChgQ-S-P)-dAc-VIN | 11.9 (Cgéog)zoDM
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88 4-0O-(Ac-4-trans-L-Hyp SSChgQSV-glycolyl)- | 4.1 (00180213)200M =
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(dAc)-VIN _81)
85 4-0O-(Ac-4- trans-L-Hyp "SSChgQSGly)-(dAc)- [9.3 (Colo320DM =
VIN 13.5)n=2
98 4-0-(Ac-SSChgQS-Gly)-{dAc)-VIN 16.3 <C$é°§l2_ODM
100 4-0-(Ac-SSChgQ-SS-4-trans-L-Hyp)-dAc- |6.8 (Colo320DM =
VIN 8.1)n=2

f110%¢& () -

3 iejiadns

10%& ()- 0 10% & ()- O
f,#210%& ()-101010 f;

fff100& ()- f
$:JQq|[:aT3 f
10%&()

[cV|< f
Vi< f

09%& () -

- 50 -



S&10%) & ()- f S&LOUSSE () - ACE KLM\Zzm ?
f @f 109%8D#&&' () - 109109109310%& ()- 10%& ()- 10%g& () - 10%Sq
1 @y#10% & ()-( f0 100D &&' ()- f 10%&D#&& ()- f DOf SH109&3
fS#10% & ()- H |[:
[ 0@By#10% & () -
0@y #10% & () - #\ bA?108DH& f 0@ 109%K#& () - |

Of SH109DH&
&& () -

()-

f 0@ 109K#NE () - |

1f

- 2108DH& fy:
0@y #10%:" & () -)

@ 10% & () - |

| O(#10% "& () -5 O(#10%K#& () - f(#lO%\/II\/& () s 03#10%&4) &
f 03#1098' M| (SECRID3 : BB S il |
f Stf 10% X#: & (!)!Q;LOM<#I\/I10I\/I<#I\/I10IVI<#M f@; &10%M<#|\/& ()
O(#10%#& (]-sJclvyf| [:vU410 fLS$- 10% X#: & ()-z f,
f & MLO% X#: (= THI0% X & 4.)0- .
f710% X#: & {)- fy510% X#: &() ! "s31'10% &() 3 f
10% X#: & () & W
f,10% X#: & {)-t f #
L 10% X#: & (}—heDH-: :
10% x#: & ()} f10%|z": & (4 :
ff10% X#: & ()=dw] HJIAALDJ.D_X#_’IJLX#_J_D__X#J_L@_H.O_A.X#;SL(_?.;J&@Z-__
10% x#: & ()} 1 fOR)A-R-Ac-(4-transdpiiyrdeSeha@-SL-tsAc),| 40 (Colo320DM =
109% X#: & ()}, f|[: NA41010 ,!110%#& MIN f fI y10% H & |()86.7SKE0SP {97
f110% & () by ql 109Kk~#k& () -y f#710% ~# & ()-ul}|[:-410 ~#£.5% FBS
fS:910% ~# & ()-f QH#10% & (3-O-(prob-oer\EN) - Y f f * 310% (GOR3RPDM =
10% ~# & ()ts f,110% ~# & () ~: bA410 ~# £ fl 10%[x#: & 4)1) n=2
f109% X#: & (Y- 11096 X# & () - (4-6}_‘T_V[m.m %-(dAS- T, #210% x;s;&'(@}oaonDM =
10 ~# 10" ~#| : | [: 410" ~# f@!10% X#: & ()- @ 10%x# & ()-
10% X#: & () f T nLO%X#E: & () - & VI ( 03
fS:8&10% X R ()- f{ 10% X#: & ()- "R 10% & () - fle%X# & ()4.2)
f,3410% X#: BTTg3 2 ..,v_ 8- ..-- R T W YRR T TV o =
10% -# & ()| f|_1l o6 2 ns-L gaﬁ QS 4) (Colo320DM
f#f 109 ~# & - r"‘ . g Ertlog o
foa10% " & 1), ff |OIvaIoRygoe! VIR '#9'¥ RIS &3
f#flO%X#:&\} 10— 10 ;4 - 10 o 0' 0944 NQIQ LS H
| 098#10%#8] () - 1C¥#106FH@NSA VARG i & 1 l50lo320DM =
f 0S| #10% X# & ()=~ 1Sl #100xige () lycelyin) F__‘I_O_m_@lk_&}w_.L
10% X#: & ()} @ _zOK||[ : bua¥BOr(d R@lviMC)&VW ester 2.0 (0020:13)20
Chg-(4-O-Glycolyl)-VIN
105 Ac-4-trans-L-HypSSChgQSS-(4-O-Sar)- | 12 (Colo320DM =
(dAc)-VIN 12)
102| 4-O-(Ac-4-trans-L-HypSSChgQSL-lactyl)- | 1.1 (Colo320DM =
(dAc)-VIN 13.3)
4-O-{V-lactyl)-dAc-ViN 1.3 (Colo320DM =
2.6)
4-0O-(L-lactyl)-dAc-VIN 0.7 (Colo320DM =
2.0)
4-O-(Chg-lactyl)-dAc-VIN 4.1 (Colo320DM =
8.4)
104 4-O-(Ac-4-trans-L-HypSSChgQSChg- 8.1 (Colo320DM =
lactyl)-dAc-VIN 27.9) PS
106 Ac-SSChgQ-SS-(4-O-Hyp)-dAc-VIN 6.8 (Coll032ODM =
8.1)n=2
107| Ac-4-trans-L-HypSSChgQ-SS(4-0-P)- 12.5 (Colo320DM >
Vindesine 73)
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EQ §Q ili
108] Ac-AbuSSChgQ-SS-(4-O-FP)-dAc-VIN 12.8 (Colo320DM =
28.4)
Prolyl-Vindesine 0.3 (Colo320DM =
. . _6.9)
111 Ac-SSChgQ-SS-(4-O-P)-Vindesine 32.5 (Colo320DM >
73)
4-0-(SP)-dAc-VIN 0.1 (Colo320DM =
_ __03) _
4-0-(SSP)-dAc-VIN 2.0 (Colo320DM =
14.5)
114 4-O-[Ac-4-trans-L-HypSSChg(dQ)SSP}- | 12.2 (Colo320DM =
dAc-VIN 3 . _43.7)
115| 4-O-[Ac-4-trans-L-HypSSChg(dQ)(dS)SP]- | 16.3 (Colo320DM =
. __dAc-VIN _ 47.7)
116 4-0-(Ac-5ChgQ-S5P)-dAc-VIN 15 (Colo320DM =
_20)
4-O-pipecolyl-dAc-VIN 0.7 (Colo320DM =
- _ 07
117| 4-O-[Ac-SChgQSS4-trans-L-Hyp]-dAc-VIN | 5.6 (Colo320DM =
___5.6)
4-O-N-methylalanyl-dAc-VIN 2.9 (Colo320DM =
B o 2.9)
118 4-O-[Ac--SChgQSS-Sar]-dAc-VIN 0.8 (Colo = 3.0)
119 4-O-[Ac-SChgQSS-Aib-P]-dAc-VIN > 25 (Colo320DM >
25) _
120{ 4-O-[Ac-SChgQSS(N-Me-Ala)]-dAc-VIN 2.3 (Colo320DM =
8.1
123 4-O-[Ac-SChgQSS-Pip]-dAc-VIN 80 (Colo320DM >
- 75)
124[4-O-[Ac-4-trans-L-HypSSChgQSS-Pip]-dAc-|7.5(Colo320DM= 60)
VIN
4-0-[N-Me-dA]-dAc-VIN 1.0(Colo320DM=
1.7)

Pip is pipecolinic acid; Sar is sarcosine; Chg is cyciohexylglycine; Abu is

2-aminobutyric acid; Aib is 2-aminoisobutyric acid.
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EXAMPLE 6

In vivo Efficacy of Peptidyl -Cytotoxic Agent Conjugates
LNCaP.FGC or DuPRO-1 cells are trypsinized,

5 resuspended in the growth medium and centifuged for 6 mins. at 200xg.
The cells are resuspended in serum-free 0~MEM and counted. The
appropriate volume of this solution containing the desired number of
cells is then transferred to a conical centrifuge tube, centrifuged as
before and resuspended in the appropriate volume of a cold 1:1 mixture

10 of a—MEM-Matrigel. The suspension is kept on ice until the animals
are inoculated.
Harlan Sprague Dawley male nude mice (10-12 weeks old)
are restrained without anesthesia and are inoculated with 0.5 mL of cell

suspension on the left flank by subcutaneous injection using a 22G
15 needle. Mice are either given approximately 5x105 DuPRO cells or
1.5x107 LNCaP.FGC cells.

Following inoculation with the tumor cells the mice are

treated under one of two protocols:

20 Protocol A:
One day after cell inoculation the animals are dosed with

a 0.1-0.5 mL volume of test conjugate, vinca drug or vehicle control
(sterile water). Dosages of the conjugate and vinca drug are initially
the maximum non-lethal amount, but may be subsequently titrated

25 lower. Identical doses are administered at 24 hour intervals for 5 days.
After 10 days, blood samples are removed from the mice and the serum
level of PSA is determined. Similar serum PSA levels are determined at

5-10 day intervals. At the end of 5.5 weeks the mice are sacrificed and
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weights of any tumors present are measured and serum PSA again
determined.The animals' weights are determined at the beginning and

end of the assay.

S Protocol B:

Ten days after cell inoculation,blood samples are removed
from the animals and serum levels of PSA are determined. Animals are
then grouped according to their PSA serum levels. At 14-15 days after
cell inoculation, the animals are dosed with a 0.1-0.5 mL volume of test

10 conjugate, vinca drug or vehicle control (sterile water). Dosages of the
conjugate and vinca drug are initially the maximum non-lethal amount,
but may be subsequently titrated lower. Identical doses are administered
at 24 hour intervals for 5 days. Serum PSA levels are determined at
5-10 day intervals. At the end of 5.5 weeks the mice are sacrificed,

15 weights of any tumors present are measured and serum PSA again
determined. The animals' weights are determined at the beginning

and end of the assay.

EXAMPLE 7
20
In vitro determination of proteolytic cleavage of conjugates by
endogenous non-PSA proteases
Step A: Preparation of proteolyvtic tissue extracts
25 All procedures are carried out at 4°C. Appropriate animals

are sacrificed and the relevant tissues are isolated and stored in liquid

nitrogen. The frozen tissue is pulverized using a mortar and pestle and
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the pulverize tlSSlle 18 transféx)ed to a Potter-Elvejeh homogenizer and
2 volumes of Buffer A (50 mM Tris containing 1.15% KCI, pH 7.5) are
added. The tissue is then disrupted with 20 strokes using first a lose
fitting and then a tight fitting pestle. The homogenate is centrifuged at
5 10,000 x g in a swinging bucket rotor (HB4-5), the pellet is discarded
and the re-supernatant centrifuged at 100,000 x g (Ti 70). The
supernatant (cytosol)is saved.
The pellet is resuspended in Buffer B (10 mM EDTA
containing 1.15% KCI, pH 7.5) using the same volume used in step
10  as used above with Buffer A. The suspension is homogenized in
a dounce homogenizer and the solution centrifuged at 100,000x g.
The supernatant is discarded and the pellet resuspended in Buffer
C(10, mM potassium phosphate buffer containing0.25 M sucrose,
pH 7.4), using 1/2 the volume used above, and homogenized with
15 a dounce homogenizer.
Protein content of the two solutions (cytosol and
membrane) is determine using the Bradford assay. Assay aliquots

are then removed and frozen in liquid N2. The aliquots are stored

at -70°C.
20
Step B: Proteolytic cleavage assay
For each time point, 20 microgram of peptide-vinca drug
conjugate and 150 micrograms of tissue protein, prepared as described
in Step A and as determined by Bradford in reaction buffer are placed
25 in solution of final volume of 200 microliters in buffer (50 mM TRIS,
140 mM NaCl, pH 7.2). Assay reactions are run for 0, 30, 60, 120, and
180 minutes and are then quenched with 9 microliters of 0.1 M ZnCl2
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and immediately placed in boiling water for 90 seconds. Reaction
products are analyzed by HPLC using a VYDAC C18 15 cm column in

water / acetonitrile (5% to 50% acetonitrile over 30 minutes).
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L& ()-Q0 10% L& ()- 00 T0% Ne& Gﬁgﬁl-lshDFS ##3#,  10%. L& ()-CD 10%

L& ()-C0 10% L& ()-C0 10% & (§-C0 1084 0! hHF5  ## 10%. L& ()- Q0
10% L& ()-CD 10%. L& ()-C0 10%: L& ()- & ()-C0 10%
L& ()-CO! "9 QredDF5  # 10%. L& (| : Y- 10% L& ()-C0 10%
L& ()-C0 10% L& ()-Co#3#, cdidD (5%@@% L& ()-C0 10%
L& ()-C0 10% L& ()-CO 109 :

() 5 ()-C0 10%;8 ' o

CH3 é'- l
la HSCOZC~ XL -foligopeptide -R

C-terminus

wherein:

15
oligopeptide is an oligopeptide which is specifically recognized by the free
prostate specific antigen (PSA) and is capable of being proteolytically cleaved

by the enzymatic activity of the free prostate specific antigen,

20 XL isabond

R is selected from
a) hydrogen,
b) (C=O)R",

25
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#3#, 10% L& ()-C0 10% L& ()-CO 10% L& ()-CO0 10%: L& ()-CO#3#, dHF5 #3
10%. L& ()-COo#3#, 10% L& ()-CO 10% L& ()-CO0 10% L& ()-C0 10% L& ()-CO
)*-LcCF5  # 10% L& ()-C0 109% L& ()-CO#3#, 10% L& ()-CO0 10% L& ()-CO
109%. L& ()-COLMIUX| }dHF5 # 10%. L& ()-C0 10% L& ()-CO0 10% L¥ MpyQ0&3+#,
10% L& ()-CO 10% L& ()-C0}cCF5 # 10% L& ()-CO 10% L& ()-C0 10%

L& ()-C0 10%. L& ()-Co#3#, 10% L& ()-C0d@5 #3#, 10% L& ()-C0 10%
L& ()-C0 10%. L& (%-CI) 10%. L& ()-CO#3#, dHFS5 #3 10% L& ()-CO#3#, 10%
L& ()-C0 10% L& ( )-(I) 10%. L& ()-C0 10%. L& ()-C02<=@\E_CF5 # 10%

L& ()-CO(#3#, 10% L& ()-C0 10%7 L& ()-CO( 10% L& ()-CO 10%

L& ()-COEJi viwx{ 7?2510 gy 10% & 10%. L& ()-COo#3#, 10% L& ()-CO0 10%
L& ()-C0 10%. L&'()-CI)\EAS 0%"; & ()- - #10%& ()- 2

#10%0'& ()- "910% "; & ()- P%"; & ()-10 L10 \kBLOQ [: A510 T y-g#10%

& ()-& F+10%"; & €)- yy) 1QW¥ & ()- '910%"; & ()- @} -#10%& ()- <
-#10% & () -Q parsvU4 ni 10% a&RE) -S m' 10%#b& ()-S @f 10%#a& ()-10;"; 10;";
10;"; ;&10%"; & ()gy T iy-g#lO%W & ()-& ./01=GvU4 910%! & () -

"gl0%! & (5 - 10a#alla#alOa#ta @ 910%#a&' ( S"10%a& () -

S"10%t& () - GKWiaEv4 910 1PE" & A . J_LO';(%e! & ()-. 10%! & () -.
10%! & () -. 10%! & ()Ha'ol44' o)

-~

.
b

e)

10 f) ethoxysquarate; and

g) cotininyl;

R! and R? are independently selected from: hydrogen, OH, C,-Cg
alkyl, C-Cg alkoxy, C;-C¢ aralkyl and aryl;
15 R is C-Ce-alkyl, hgfdroxylated C;-Cg-cycloalkyl, polyhydroxylated
C;-Cg-cycloalkyl, hydroxylated aryl, polyhydroxylated

aryl or aryl,

nis 1,2,3 or 4;
20 pis zero or an integer between 1 and 100;
qis 0 or 1, provided that if p is zero, q is 1;

ris 1,2 or 3;

or a pharmaceutically acceptable salt or optical isomer thereof.
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10%! & () 10%! & ()-. 10%!& ()-.'cd  10%!& ()-. 10%!& ()-.jN. 4
10%! & ()-. 10%!& ()-. 10%!& ()-.'cd  10%!& ()-. 10%!é& ()-.
10%! & ()-.hlL04 10%!' & ()-. 10%!& ()-.-'cd  10%!& ()-

10%! & ()-. 10%!& ()-.'cd *:<=eGt4  10%!& ()-.('cd 10921 Blay)2002
10%! & ()-. 10%!& ()-.'cd  10%!& ()-.=>BCD[InjJ, 4'cd  10%! & ()-.
10%! & () - 10%! & ()-."'cd 10%! & () -. 10%! & ()-.mMmost uvwnR64' ¢
10%! & ()-. 10%!& ()-. 10%!& ()-.'cd  10%!& ()-. 10%!é& ()-.
10%! & () -. wx{dH64 Cc  The conjugate according to Claim 1 wherein the oligopeptide

comprises an oligomer selected from:

a) AsnLyslleSerTyrGlniSer (SEQ.ID.NO.: 1),
b) LyslleSerTyrGlnlSer (SEQ.ID.NO.: 2),
c) AsnLyslleSerTyrTyrlSer (SEQ.ID.NO.: 3),
d) AsnLysAlaSerTyrGlnlSer (SEQ.ID.NO.: 4),
e) SerTyrGlnlSerSer (SEQ.ID.NO.: 5);
10 f) LysTyrGlnlSerSer (SEQ.ID.NO.: 6);

g) bhArgTyrGinlSerSer (SEQ.ID.NO.: 7);

h) hArgChaGlInlSerSer (SEQ.ID.NO.: 8);

i) TyrGlnlSerSer (SEQ.ID.NO.: 9);

J) TyrGlnlSerLeu (SEQ.ID.NO.: 10);

15
k) TyrGlnlSerNle (SEQ.ID.NO.: 11);
1) ChgGlnlSerLeu (SEQ.ID.NO.: 12);
m) ChgGlnlSerNle (SEQ.ID.NO.: 13);
n) SerTyrGlniSer (SEQ.ID.NO.: 14);
20

0) SerChgGlnlSer (SEQ.ID.NO.: 15);
p) SerTyrGlnlSerVal (SEQ.ID.NO.: 16);

q) SerChgGlnlSerVal (SEQ.ID.NO.: 17);
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10%!

eE64' ¢
10%! &
10%! &
10%! &
10%! &
10%! &

10%! & ()-.'cd & 10%!& ()-. 10%!& ()-. 10%!é& ()-.'cd

10%

()-.
()-.
()-
()-.
0)-.

10
15

20

10%! & ()-. 10%!'& ()-. 10%!'& ()-.'cd )
@P04 10%!& ()-. 10%!é& ()-.'cd 10%! & () -.
10%! & ()-.' cd @QRVigj eG4 10%! & ()-.' cd

10%! & () - .
B1%AdhR2002 .

10%!' & ()-.('cd  10%!'& ()-.jil+4'cd  10%!'& ()-.

10%!' & ()-.'cd - 10%!'& ()-. 10%!'& ()-.jN 4

10%! & ()-. 10%!é& ()-.' cd 10%! & () - .

1) SerTyrGlnlSerLeu (SEQ.ID.NO.: 18);
s) SerChgGlnlSerLeu (SEQ.ID.NO.: 19);
t) HaaXaaSerTyrGlnlSer (SEQ.ID.NO.: 20);

u) HaaXaaLysTyrGlnlSer (SEQ.ID.NO.: 21);

v) HaaXaahArgTyrGlnlSer (SEQ.ID.NO.: 22);

w) HaaXaahArgChaGlnlSer (SEQ.ID.NO.: 23);

x) HaaTyrGlnlSer (SEQ.ID.NO.: 24);

y) HaaXaaSerChgGinlSer (SEQ.ID.NO.: 25);

z) HaaChgGlnlSer (SEQ.ID.NO.: 26);

10%! & () -.

wherein Haa is a cyclic amino acid substituted with a hydrophilic moiety, hArg

is homoarginine, Xaa is any amino acid, Cha is cyclohexylalanine and Chg is

cyclohexylglycine.

3. The conjugate according to Claim 2 wherein:

Haa is trans-4-hydroxy-L-proline;

or an optical isomer thereof.
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10%!' & ()-. hLO4 10%'& ()-. 10%!'& ()-.-'cd  10%!& ()-.
10%! & () 10%! & ()-.' cd ?PQReG+4  10%! & ()-.('cd  10%!& ()-.
10%! & () 10%! & ()-.'cd  10%!& ()-.RSZ[AjJ, 4 cd  10%!& ()-.
10%! & ()-.  10%!& ()-.'cd  10%!& ()-.  10%!& ()-.jJ* 310 2000)-.
10%! & ()-. 10%!& ()-.'cd - 10%!& ()-. 10%!& ()-. )
10%! & ()-.!hL,  20%! &he)conju zﬂt@%&ic’&rdlh toC laim 40%iefeib) the olidv@iie() - -
10%! & ()-.' cd | 2348<=DeGr  109&! &4 ¢a10/e (e??l.ﬁ fh618]°}é‘?‘£&’3@9.
10%! & ()-."cd___. .

comprises an oligomer selected from.

SerSerChgGlnlSerAlaPro (SEQ.ID.NO.: 39);

SerSerChgGlnlSerSerPro (SEQ.ID.NO.: 40);

° SerSerCthlnlSerAla4-Hyp (SEQ.ID.NO.: 41);
SerSerCthlnlSerSer4—Hyp' (SEQ.ID.NO.: 42);
AbuSerSerChgGlnlSerPro (SEQ.ID.NO.: 43);
AbuSerSerChgGlnlSerd-Hyp  (SEQ.ID.NO.: 44);

10

SerSerSerChgGlIniSerLeuPro (SEQ.ID.NO.: 45);

. SerSerSerChgGlniSerValPro (SEQ.ID.NO.: 46);
SerAlaSerChgGlnlSerLeu4-Hyp (SEQ.ID.NO.: 47);
SerAlaSerChgGlnlSerValPro (SEQ.ID.NO.: 48);

19 (N-methyl-Ser)SerSerChgGlnlSerleuPip (SEQ.ID.NO.: 49),
(N~methyi-Ser)SerSerCthlnISerValPip (SEQ.ID.NO.: 50);
4-HypSerSerTyrGlnlSerSerPro (SEQ.ID.NO.: 51);
4-HypSerSerTyrGlnlSerSer4-Hyp (SEQ.ID.NO.: 52);

20 4-HypSerSerTyrGInlSerSerPro (SEQ.ID.NO.: 53);

4-HypSerSerTyrGlnlSerSerSar (SEQ.ID.NO.: 54);
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10%! &
10%! &
10%! &
10%! &

10%! &
10%! &
10%! &

& ()
& ()
& ()
& ()
10%@!&'()-
& ()
& ()
& ()

10

15

20

-.Diz{|eE+ 10%!& ()- 10%!& ()-. 10%!& ()-.
-.'cd - 10%! & ()-.  10%!& ()-.hL,  10%! & ()-.

. cd 10%! & ()-. 10%!& ()-. 10%!'é& ()-.'cd eG+
-.'cd 10%! & ()-. 10%!'& ()-. 10%!'é& ()-.'cd 31 May2002
#$ )ReE+ 10%!& ()- 10%! & ()- 10%! & () -

Fanustiviouserdfo® [ CBGIND Fry 005 0 e

10%! & () - 10%! & () - 10%! & () -
4-HypSerSerCthlnISerPro (SEQ.ID.NO.: 56);

4-HypSerSerChgGlnlSerSerPro (SEQ.ID.NO.: 57);
4-HypSerSerChgGlnlSerLeu (SEQ.ID.NO.: 58);
4-HypSerSerChgGlniSerVal (SEQ.ID.NO.: 59),

4-HypAlaSerChgGlnlSerValPro (SEQ.ID.NO.: 60);
4-HypAlaSerChgGlnlSerSerPip (SEQ.ID.NO.: 61);

4-HypSerSerChgGlnlSer (SEQ.ID.NO.: 62);
4-HypSerSerChgGlnlSerGly (SEQ.ID.NO.: 63);
SerSerChgGlnlSerGly (SEQ.ID.NO.: 64);
3-PalSerSerTyrGlnlSer4-Hyp (SEQ.ID.NO.: 65);

3-PalSerSerChgGlnlSerPro (SEQ.ID.NO.: 66);

(3,4-DiHyp)SerSerTyrGlnlSerSerPro (SEQ.ID.NO.: 67); and

(3,4-DiHyp)SerSerTyrGinlSerSer4-Hyp (SEQ.ID.NO.: 68);
wherein Abu is aminobutyric acid, 4-Hyp is 4-hydroxyproline, Pip is pipecolic

acid, 3,4-DiHyp is 3,4-dihydroxyproline, 3-Pal is 3pyridylalanine, Sar is

sarcosine and Chg is cyclohexylglycine.

5. The conjugate according to Claim 1 wherein the oligopeptide-R

is selected from:
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10%! & ()-.jJ* 10%!'& ()-. 10%!'& ()-. 10%!'& ()-.'cd 10%! & () -.
10%! & ()-.  10%! & ()-.~> 10% 10% ()-- f#f10% ()-10 10 10 ::10%

& ()- 10%!& ()-." cd =XY~_efil+> < 10%& ()-- 109 ()-- 10% ()--'< &
10%& ()-- 10%& ()--fghuvwnN > 109%& ()-- 109& ()-- 109& ()--'< 3MLNEAg20)2-
109%& ()-- 10%& ()- | Po> 109& ()-- 109%& ()--'< 109& ()-- 10%& ()--

109&' -'<| Y& {1 < 08&1(Q = (- - ¥ -('<

Toog ()1 1 e P %’%/PS“IS&@?@“‘QC{E%‘*{%E? Iﬁq%/%’?&(%? (

109%& ()-- FVWK\ nj J* 10% - 10% - 10‘V 109%& () - -
109 8 rmop@?{‘}] ﬁ@ni-éf;kl(y pSerSer 6?&&{1 SﬂrGiY @g@ 100/&'(%)- <
i K/ 109 ()--'< 109%&' ()-- 109%& ()-- 109%&' ()--(' < 10%& () ||+' < -

109%& () - - 10%&0(4 trani-lL/H SerSefCh GMéerrSarﬂ-(Sm.(])D:N&: Y& ()

100& ()-- 10% () - 0& () - 0% (Y-- 10%& ()-- OBCDMAL, 109%& ()--

Tove - ocy@c?éi/“t&raﬁéﬂv/ém?‘erﬁéer-qé@ﬁfp derSer-Bo; 5 %JSWMO&@ -

LO%E! ()--" < 109 ()-- 10%& ()--jJ* 10%&() 109& () - 10%&()

10%& () -- 8l0%&cld-trand- D% )SeASé?UCH%L‘@n(SerValq%ﬁ(g JID. N’O 3/
10% ()-- 10%&() -t 45 “Anopf H, 109%& () 0% () - /«&()

109 0% 0% 1098 109 100 <
109&' 8 1ocy Cf ImHEL-%%Ef(Iygr E%b@f«)@lp)sﬂ é@ -41@@&87@) Qypio@%(?) Ib- NO.:
109 ()--'< i K/ 109& ()--'< 109%& ()-- 109%& ()-- 10%& ()-

LO%E! () -- % (goj I + < - 100/&'()-- 100/&'()-- 10%&() e 10%&()
109& ()---.6XYZ[ j N 10%&() 10%&() L0V ()--' < 100! ()-- 10% ()--

109 ()--_“dhL, T0%& ()- T < 0%&1§) 10%& ()-- 10%& ()--'< eGr
10% ()--"< Agsukb '(l—)Ser S‘P@)@g QJH-SPO%’@(()SEQA -+ jJ < 109%& ()--
109& () - - 0%&() < 109& ()-- 109& ()- >’>FfK* &10%&()
0U&: Y _Ch0% X: : &10'
TP ()-& R yééegl‘%ﬁll%g/é'ger ?) %&éqfn('ﬁro%p éﬁf“)@ H))F%!b PRl
NR2: 110% " & ()-& 10% " & ()- & 10% " & () -
1110% " & 10 - &aqemy/hB“%ALﬁﬁ&S@n@hg@ﬁ(r)-S&hSQr -Pr@oSELD. (IP AO16%"& ()-&
1110% " &()-&'10% & ()-8 10%"& ()-& ' | eGH 110%"& ()- &
1110% " & () - Y,
o0t o 8 Oégq% ('% }@}%%"g S%r-‘(%hg&Gl A-SERX a1 4 SR KTF 5 Yioh):
!!10%"&'()-&1 10% " & () - &YZ[ 110%"& ()-& 10% " &((% & 10% " & ()- &
1110% " & ()-&Ape%tr@%ﬁf H&/}l@% S&rﬁhgﬁm}sem%l SHQ- D% ) - &
1110%"& ()-& 10% " &() &'10%"& ()-& "' 1iK/ :110%"& ()-&
1110% " & () - &4\1.0p4
1 Tov* & 8 PR R S S A o) LR P Y099
1-110%"& ()-& 10% " & ()-& 2@\ hL, ;! 10% " wc(é - & 10% " &
1110% " & () - &Aye%ra&%)-H&pSee%erﬁhgs}h@erPr (19:Y(: 28 1\@%96 () - &
1110%"& ()-& 10%"& ()-& 10%"& ()-& !110%"& ()-& J,:
1110% " & {Q -
1110% " & f%-&@gsjgﬁ%@g@“ﬁg‘/%&fgﬁﬁgg [P: X098 & ()-& 10% " & ()- &
1110%"& ()-& 10%"& ()-& 10% " & ()-& PO: 1 10% " & ()-& 10% " & () -
1110% " & () - &ACEHrSer(hgGlnSoeseral- (r)m&L Hyg: (SEQ2ITH/ NOLO9®)' &' () - g
1110%"& ()-& 10% " & ()-& 10% " & (

& (

100" a () BertpeiehaCliSead ;AS@@% I N0 () 1O O7E

1110%"& ()-& 10%"& ()-& 10% " & () - & 'lK/ 110% " & () - &
1110% " & () - &AJ:O%I‘&&S-([)-HS&bS@P&ef&hgo}hﬂérNIa I(GTWO.&D( INGi: 1163)
|- 110% " & () - &1 10% "& () - & 10% " & () -

A ) R R A0

1110%"& ()-& 10%"& ()-& 10%"& ()-& !dCs: 10" &' 10%&() 8&310% & () -
&, 0Gl0% &) - AJ:&%ra&s-([)-H? SetSCh &l Ser88£5 A SEL). I@Q\@O"/RS& ()-- &
Z"10%& ()- - H'10%" & f@ 2910048 ()-  &@#f 1008& ()-10"10" <LU [: A 1

&S&! 10%4&' () - 048! 0%& () -  &S109%& () -

&F 1 109%4&' () - éﬁ%@fﬁf‘f @@SE%@%YP) (él%@ %&f@) &@ 109%4&’ () -

& YA0%t& ()- & #109& ()- & 8&10%& () - *o|[TA 1l &7- 109%&' ()- &5
10%4& ()- &3z 109%& ()- &E@2" 10%& () - &LOlO%#&'()- & 109%& ()- SvUs
&SI 10981 ME' ()- &100M M& ()-  &LOYM M& () g3 &#f 10U ME () - 104104104

&S: &10%& ()-5{|[:vU4 & & 109 N& ()-3& &3z 109 M& ()-& & g 1090 M& ()- &
& 109 M&' () - &SSL09M M& ()- &ZL109 M&' ()- (j|[:vUs & & 3109V M& () - &

&3( MLOYMV ME' () - & &y$s100AM M ()- & &y" MLOYM ME' ()- & 1098 M& ()-

&y! 1090/ M8 () -t +/0{ Z9vU4 &y37g 1090 M& ()-3 &yf 510080 M&' () -

| &+3#1090WVE' () - &F 31: 1090 M& ()- &y- 10980 M& ()- &y+nLO%V M ()- 0789: Fc



<vU4A &@10%6#& ()- ( 19mM' 109 & ()-( : 9nt 1096#& () -

& #g10%6#&' () - 10M MLOM MLOM' M & 9109 M&' ()-<|[:vU4 & & 310%6#& ()-1

& (41096#& () - : & $100B#& ()-& & "10%6#& ()- &y 109%B#& ()- &y

1096#8& () -} PWKYZ| [ NA4106#106#106#1 & &10YB#&' ()-: M #10906#9&' 3(1)Maz&2002

[ #109%&" 8&' ()-z & .10%#& ()- & S, z1096#& ()- Zf' /01|[NA410 10 10 1 & 10%
& ()-: & f 10K (rins—ﬁ-l%y%ﬂ&%eé’élﬁ GinSerd& ¥ & @/#@@ &

& ()-1=Qrt|[:NA410 &910 ()-1 &38910% & ()~ 109% & () L10% & () -
&L10%-& () - & $10% )-1.[: NA410 010% 1 ALOYE . &S10% &' () -

&S s10% & ()- c- (i lgben Gifies) I;O;,(fifip- 03a NO 23080 0% & ()-1

&LF. 10% & () - &) 10% & ()-& &' 108 & ()- &% 10% & ()- &10% & () -

i TS/ B BRI e e
it i b e TR sl

*10%gg& ()-SVXr4|[ v4 & & &10%" &' () - Go 8&&8$10%" & ()-V & 10%" & ()-3&
&S10%" & 6€) - As-UOfrarisl (BlypSérSeiORE (&) FedBorProSEGE EANO%'18) () - 0
&310%" & ()- V &slnTLO%: & ()-& &7110%"& ()- &+10%"& ()- & nmlo%"& ()-

ssio () HEUTBEE A s SRR GH ogatid . .

&L$10%" & ()- 10~~ 10~~ 10~~!" @ #10%~& Q T@#10% () - 34
& @#10%& () @m&eﬁﬂk{g@irbS?PSPrPrq,@EQ ID. NO.: 116)
&#3ygs10%" & ()-s10%" & ()-s1l0%" & () - 510%: & ()-

&s10%" & () - UAQ(—'Sé'r'Ch% EY0Ser-4-trans-L-Hyp 9 ID. NO.: 117)
&#3s10%" & ()-#3ygsl0%" & ()-s10%" & ()S s10%" & () - le%: & ()- eEr@

&#3&MLO%" & ( % ( & ()-&MLO%" & () " e
G+O&MLO%" &' (%C‘%M&‘% S(")é%%gl&{@ @3 Wﬁﬁgﬁ '& ()-' VLEMLO%" & () #1#BHC
#F#e#f #gtel +0' VLEMLO%" & () - &ML0%" & () - &MLO%" & () -' vL- &ML0%" & () - &MLOY%"
& () - g#tj A0#u#xe-SerChgGhnieoSerAgbPyo; EMEQXADENQ -~ 1P) aMLO%E" & () - &MLO%E" &' () - &
MlO%: & () - ####f $$$dC+0' VL s310% & ()- sIMLO% & ()-4

s' #10% "\ & ()A&%@&ﬁ%@h@asmmma SBOASKIEINAY UL S010%RSNE! () -
sS$L10%TR$ME () - 10" - 1 sL; 1096 & ()- sBLO%W & ()- sS510% & ()-

saosmse (145 SREL T R T M5

S10%R$mM&’ () - X
and Ac- SerCthlnSerSerN-Me dA; (SEQ. ID. NO.: 125)
16  wherein Abu is aminobutyric acid, 4-trans-L-Hyp is 4-trans-Lhydroxyproline,
Pip is pipecolinic acid, 3,4-DiHyp is 3,4dihydroxyproline, 3-PAL is 3-

pyridylalanine, Sar is sarcosine and Chg is cyclohexylglycine.

6. The conjugate according to Claim 1 which is selected from:

20
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& ()- S10%mn& ()- SylO%mR$m& ()-3 s@L0%RSn& ()- sf LO%RSNR ()-

] vud s9210%R$N&' ()- sy/ 10%RImM&' ()-3 sy) 10%R$M&’ () -

' 109%RSNE () - s$: 1096R$N& ()-  s! 109%R$m& ()- ' ((, (2(3(4(5(A(| obua'
$5$10% #: & () - 10nRSMLONRSNLONRSM s; 10%TRSME () - S5y109%R$m& () 31 May 2002
s2z10%RSME ()- sy5gl0%RSn& () - 4A(C(F(a(z(((|[:bU4' s s& 10% #: & ()-3
s910% #: & ()-3 s° 10%# & ()-3 s10%#: & ()-3 s ~10% #: & () -
s10% #: & ()-((((T)))|[:bUs s s"10% #: & ()-3 s' 10% #: & ()- s, 10% #: & () -
s, 109% #: & ()-3 s10% # & ()-4 s 10%#: & ()-3)) 3*h**+++|[:bUA' s s9Y1
10% #: & ()- s/ 10% #: & ()- s9- 10% #: & ()- sy*S10% #: & () -

OLY% 10%& () - S@Y%B 10% : & () - ++ +~Pp++[ [: bUA' s s&10% #: & () -
S910% #: & ()- s z10% #: & () - sle% & & ()-. sf810% #: & ()- sy610%# & ()-
4448 ], vVUA S10% & () - oo &P CEible & () - 10: #: 10: #: 10: #: s;
10% #: & ()- ssylO% #: & () | [:vU4' s S10% & ()-s sYlO%& ()-s sy
10% & ()- s 310% & ()- s10% & ()- --.M../|[:vWe' s
S&L0% & ()- s s$t10% & (Y5 ' 2 ('y'- S10% & ()- s 10%W& ()-
s10% & ()-/3/k/I110&0|[:v4 & 305 s3Y10% & ()-s s0410% & () -

uo

s.10% & ()- s+10% & ()- s)' 10'%&() {o 0} 0000VU4' $10% # & () -

0+1Y1112A2|[: vU4' s s10% # & () - s. :

s 10% # & ()- s@o% # & ()-A2nep Cfﬂg&}ﬁ 10%# & ()- s
N AN & (

SF10% #' & () - 33404RAWIXAY4AZ 10' #"\'10 ' 1 & s s; 10%# & ()-s

s910% #' & ()- sL$10% # & ()- 10" 10! 10" ()- $810% & ()-
s"10% # & ()-s s@yl0% #' & '

g'ﬂqﬁh
sL210% # & ()- ssO' 10% # & () - s+|:1,qc@# &R 59 10%# & ()-
ZAf 4i 4] 4444|[: NA4' 10 te 109%& ()-zs O‘VE@ &_g) 29

wherein X is

!
[¥a¥aV¥al

04’1,'.

H
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-Se r-Se@

(SEQ.ID.NO.: 84)
carbon terminus

0]
H
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-Ser -~ N\)L;’

(SEQ.ID.NO.: 85)
carbon terminus

(X
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-SerSer -~ N S:‘

(SEQ.ID.NO.: 86)
carbon terminus
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10%& ()-z 0 10%t& ()-z s _10%& ()- s $10%&' ()- 444455L5{ YSNA4' 1

SUL0%& ()-M!$10% ()-h 5%$10%" & ()-h! sP$10%& ()-h s&10%& () -

10%&' ()-zL5Z5p5v55555yW5) 10 s; 109& ()--! v1yl0% & ()- s -S10%&' ()->-!

- S10%Q&' () -> %d0% & ()-M ! NPYL0Y%&R' () - Mb55556Vew6a@0 s |, F @LOpvEY&002- F

s,F @0W& ()-F s, F @O0%& ()-F 't,F @O0%&' ()-F

s$10%& () - P1010we6| 666666yW@0 #10% & ()- 'W#10%"d"& ()- Q

1081 7& ()-! 10%r& ()- s 10%& ()-! 109BB& ()-6 77 7Ure7j 7k7{Z9, 110e s;

10%& ()- / y,Z10%<& ()-3 sp0 vy, Z10% & ()-3!c vy, Z10%p& ()-3 s #10%&' () -

s #10%& ()- k71 7nv{77777bAl10e s s 10% # & ()- sSSMOB # & ()- $

3109 ()-9 L'~ O
O N

Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-Ser-Ser-N

(SEQ.ID.NOC.: 87) carbon terminus

Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-SerVal ~~ O\/ﬁ\ss‘

(SEQ.ID.NO.: 88) carbon terminus

)
[VaVaVel

024,'.
HO—OH
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-Ser-Ser-N
(SEQ.ID.NO.: 89) carbon terminus
04‘
HQ
Ac-Abu-Ser-Ser-Chg-GIn-S/er—N
(SEQ.ID.NO.: 90) carbon terminus

U
[YaVaVsl

\i OJ’I’-.
HO H’(>
Abu-Ser-Ser-Chg-Gln-S}er-N

(SEQ.ID.NO.: 91) carbon terminus
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310%t& ()-9  310%mme ()-910e10e7788E8088|[: All0e SGLO% Y '& ()-
T109& ()-& 10%{& ()-& GLO% = & ()- _}GLO%& ()-
2GLO%& ()-8888889|[: All0e s/T10% #' & ()- s3+10% #' & ()- ss*10% #' & ()-
S&10% # & ()- s3940%' & ()- SF' 10% # & ()- 9999B999| [: All0e S31L0RG #0685 () -
s3 L910% # & ()-4 s 510%n' & ()- s,210% Q' & ()- sAa10% #' & () -
S&1310% # & ()-9999999: A: yX71Qe sF z 10% # & ()- s A0% # & () -
S&L0% #' & ()- sL$10% # & ()-19' #' 10' # 10" #' 3% 1095 #% WSNTIEES
V| [1yX710e s10% # GAEHN.S JHQ% # & ()- s&l0% # #M()- sy10%# & ()- 1
s@O0% # & ()-' sl0%# & ()-\ ;<] 2ePprhorein-Ser-EemhNe e/ () - s) ml0% # & () -
s'y 10%# & ()- s 3% 10% #' & -\SE"!mLO%#'&'()-'/‘sI 10% # & () -
<=O===>>| [ : yX710e s:10% # & ()~ SNf8' 10% #' & () - % # & ()-

L."10% # & ()i%a('l%\%nr trren?ﬁ‘%&?(—)ieadi ng 13]c"

S410% #' & ()-1 s010% #' & ()-'
"Headi ng 23] c" "Heading 33]c" "Féading 43]c" "Heading 53]c" "Heading 63]c"

"Headi ng 73] c" "Headi ng 83]cy ﬁdﬁ l ]c"A "Default Paragraph
Font OW *9926: s=DHLOTLY~[ Rbj {{)% si/v%??@%(?ﬁAr OHOYO?<! 4% | - Y12l 46;
@DFHILNPRIVXZ\ A" bdf hj | nprtvxz| ~58;j @3\ nt | VI 7 : %1* u059>>A

x$) - {12363933334<4j 4444<5i 5555668 9=:;
; <[ ==h>?uAEGGGH HHHH" KKLNNNNO- OL Oc OOO0O0P. PPQQRFR@RRR [M] "~ _Sef nnp
-qrsZtt @uWvl zzzplos-trapgae }$&'TSer-Chlg-Gln-Ser-Val - o
[ GRAZh} : \ My@ Uc<t DUAWBK 2! T cL} B\ QG=nw@ R! DRxf %_, FY! %A uw

0<Z1<VA! K" u"" " #g##$+90& S&@ BNO-_/ %)OA23244L5 6k77 V<>

| H#SOR () *+ - . /01234567885 ID-NO.:93) “carbon terminus

<=>7? @\BCDEFGHI JKLMNOPORSTUVWKYZ[ \ | ~_" abcdef ghi j kIl mopqr spuvwxyz{ |}~ 6Ti nes
New RomanAri al Courier New'h Root EntryWrdDocunent E

" HSYR' () *+, - . | 012345678 iun.CarCar(ha (. Car. O\K‘L_
<:>?@\B(C?DEFGHI JK%%M&?E\ erGhaGinger lffungopcb st ﬂr\‘/vaz{ 1}~
3

I #SYR () {qt, -./10123456789: ;

<=>?@AB GHI JKLMNOP AN * alcadudrgterpihueopgr st uvwxyz{| } ~
L HSYR' () *+,-./ 012345%: T g dé)_

<=>7? @\BCDEF GHPUKphMORQRSIICANKadieptable adic debplicsl Hsomeptesdofywiy z{ | } ~
7. The conjugate according to Claim 1 which is:

15

20

H
Ac-4-trans-L-Hyp-Ser~Ser-Chg-Gln-Ser-Se@

or a pharmaceutically acceptable salt or optical isomer thereof.
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or a pharmaceutically acceptable salt or optical isomer thereof.

8. A pharmaceutical composition comprising a pharmaceutical
carrier, and dispersed therein, a therapeutically effective amount of a

5 compound of Claim 1.

9. A pharmaceutical composition comprising a pharmaceutical
carrier, and dispersed therein, a therapeutically effective amount of a

compound of Claim 6.

10
10.  The use of a therapeutically effective amount of the composition
of claim 8 or a pharmaceutical composition thereof in the manufacture of a
medicament for treating prostate cancer.
15 11.  The use of a therapeutically effective amount of the composition

of claim 9 or a pharmaceutical composition thereof in the manufacture of a

medicament for treating prostate cancer.

12.  The use of a therapeutically effective amount of the composition
20 of claim 8 or a pharmaceutical composition thereof in the manufacture of a

medicament for treating benign prostatic hyperplasia.

13.  The use of a therepeutically effective amount of the composition
of claim 9 or a pharmaceutical composition thereof in the manufacture of a

25 medicament for treating benign prostatic hyperplasia.
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