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PROSTATE CANCER 5 BACKGROUND OF THE | NVENTI ON In 1996
~cancer of the prostate gland was expected to be di agnosed in 317, 000

men in the U S and 42,000 Anrerican males die fromthis disease

(Garnick, MB. (1994). The Dil emmas of Prostate Cancer. Scientific

Aneri can, THEMNV] e cancer is-10 the nost frequently

' LB OF _tIer IE};{] rngi of the skin) in U.S. men and the

di agnosed mma
s:acgndsl eadi %&@&M‘Uldﬁtwdeat hs (behind lung cancer) in
t hat group. TREATMENT OF Plﬁr)gqt/grg CANCERC Antigen (PSA) is a single

chain 33 kDa gl ycoprotein that is produced al nost exclusively by the
human prostate 15 epitheliumand occurs at levels of 0.5 to 2.0 ng/m in

human ser§ naBACKGROUNTY O HEII/NVENHONS Z., Castro, A, etlal (1%?;31)
Ca 48:1229; P heer o r .
N 66:37; Qui , @P%bﬂ% ° léﬁe ¥°Sq%?eh£{lf"f‘9 W§>9EXPC¢§F aFPab“( 1990), J.

Ur ol . 1diaghBsed m\&lé’ 000 @en uaﬂemHJSl and I42ﬁ000 Mumptigan @éles die ?It e
che

tathel igpaif%ﬁféfsr%ié?%%ﬁaéﬁ ; WERS (1004) o T DRt AL Hf Frofeded, ) |2

t ot al nGlagcer. aSciensific Psnensaa, Amezdw lvczﬂ;'ﬂhummmmésazz? E?He -

specificjgy the mo%ggfé%&ﬁglgs '&gpﬁ‘s hf’egi ney o%'x? ﬂﬂ nt of t ur-.

\r]ésa)gglhglme mpl.Ssmegy @%F@?@ﬁm’a‘ qaﬁ&@éﬂu%ﬁ plicanges-rela e@ﬂlﬁaj agul ation

by prot eol ysg&hmd lufig ddi’@eﬁ}iirpmaQ %ﬁ)gpns in the spermentrapping gel,
Semenogel i n

semenogeltn | and a0tk il W RIS Ul 8 1o (19%9)
al . (1987). glycQprotein that is uceamm&st eXtlasivel RbY. theHﬁimaanertat% g?ﬁ}) a
or ot i 53%2‘3%?131?%@%@ anf@gciﬁa?ﬁ§§f=ﬁe<?f£§eﬁ>eﬁfg%«%?%¥ hwiihad At | 01 "
fragments anflusdMads, M., Taben SndctCastto,aAneettal. W8 1)i §lasicart i on of }_'he
i el SRS R T O T,
RS.. Herr (Qggﬁ D., Young, C.Y.F, Bihartz, D.L,, et al. (1990), J. Urol.
144:1550; Wang, M.C., Valenzuela, L.A., Murphy, G.P., et al. (1979).
20 Invest. Urol. 17:159). The single carbohydrate unit is attached at
asparagine residue number 45 and accounts for 2 to 3 kDa of the total
molecular mass. PSA is a protease with chymotrypsin-like specificity
(Christensson, A., Laurell, C.B., Lilja, H. (1990). Eur. J. Biochem.
194:755-763). It has been shown that PSA is mainly responsible for
25 dissolution of the gel structure formed at ejaculation by proteolysis
of the major proteins in the sperm entrapping gel, Semenogelin I and
Semenogelin II, and fibronectin (Lilja, H. (1985). J. Clin. Invest.
76:1899; Lilja, H., Oldbring, J., Rannevik, G., et al. (1987). J. Clin.
Invest. 80:281; McGee, R.S., Herr, J.C. (1988). Biol. Reprod. 39:499).
30 The PSA mediated proteolysis of the gel-forming proteins generates
several soluble Semenogelin I and Semenogelin II fragments and soluble
fibronectin fragments with liquefaction of the ejaculate and release of
progressively motile spermatoza (Lilja, H., Laurell, C.B. (1984).
Scand. J. Clin. Lab. Invest. 44:447; McGee, R.S., Herr, J.C. (1987).




Bi ol . Reprod. 37:431). Furthernore, PSA may proteolytically degrade

| GFBP- 3 (wH9hisias! i ke gromh factor binding protei-n 3) all pgtr/ogosiZesss to
stinul ate specifically the growth of PSA secretl ng cells (Cohen et al.

(1992) J. din. Endo. & Meta. 75:1046-1053) . PSA conpl exed
to alpha 1 - antichynotrypsin is the predom nant nol ecul ar form of
serum PSA and may account for " up to 95% of the detected -ser um PSA
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nonconpl exmig};\dﬁtq sg'ﬁ%gl implieaRsd pf&ﬁoxﬁmamg réleasé o npituidle serum PSA

(Chri stensson ) t al 99 Ur ol .
150: 100- 13§nzzmqﬂ& actlve fo@irqfsgs,ﬁs %r{%l%?‘)f!@émf?ﬂ}lﬁ]eﬁ f(OEJ 0(’&@‘@1‘) in.
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¢l eaved, | USA &7 87 351737 fore, in ﬂanﬁéﬁ: difpbhfef enzy e
activit %&e r FI Iﬁ?‘ f PSA
R e e AR R R R
fold) nol apngxcReeted init étﬁi'@@ﬁk aiﬁdﬁll actlve form not complexed

nmacrogl obulin in serum

:ag- cond@r edo any 1“h1bl‘i°nt g F rgﬁ é\e?@ﬁ‘n &Igaﬁk' eomPlexes With o form of

PSA ( @lphs Renagerogdbuli, butrakrthis fesultyi inseymapstlation ofPSA 1993) . J.

Urol- and complete loss of the PSA epitopes, the in vivo significance of this
complex formation is unclear. A free, noncomplexed form of PSA
constitutes a minor fraction of the serum PSA (Christensson, A.,

25 Bjork, T., Nilsson, O., et al. (1993). J. Urol. 150:100-105; Lilja, H.,
Christensson, A., Dahlén, U. (1991). Clin. Chem. 37:1618-1625). The
size of this form of serum PSA is similar to that of PSA in seminal fluid
(Lilja, H., Christensson, A., Dahlén, U. (1991). Clin. Chem. 37:1618-
1625) but it is yet unknown as to whether the free form of serum PSA

30 may be a zymogen; an internally cleaved, inactive form of mature PSA;
or PSA manifesting enzyme activity. However, it seems unlikely that
the free form of serum PSA manifests enzyme activity, since there is
considerable (100 to 1000 fold) molar excess of both unreacted alpha




150: 100- 105; Lilja, H, Christensson, A, Dahlen, U (1991). din. 5

Chem 37: 161%02%)‘5 - Serum measur enent s of PEBAISHS/ 25358 ef ul
for nonitoring the treatment of adenocarcinoma 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; Hara, M.and Kimura, H (1989). 10

J. Lab. din. Med. 113:541-548), although above normal serum
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cytot oxi ¢ agent I's Tnvention is to

o
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prot eol yti calRrpstatemetdstayes arealso knawwso awres@mmlumlagicamnrdalaﬁ% and a
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i nvention aré
- 3- patientmshowing mdespreadanetats;taug qqreptaat@l eancen {FordyIgEn at om at
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prostatic hygggm rgfore a qyptgxic compound that could be activated by the
proteolytic activity of PSA should be prostate cell specific as well as
20  specific for PSA secreting prostate metastases.

It is the object of this invention to provide a novel anti-
cancer composition useful for the treatment of prostate cancer which
comprises oligopeptides, that are selectively proteolytically cleaved by
free prostate specific antigen (PSA), in conjugation with a vinca alkaloid

25 cytotoxic agent.

Another object of this invention is to provide a method of
treating prostate cancer which comprises administration of the novel
anti-cancer composition.

30 SUMMARY OF THE INVENTION

Chemical conjugates which comprise oligopeptides, having
amino acid sequences that are selectively proteolytically cleaved by free
prostate specific antigen (PSA), and a vinca alkaloid cytotoxic agent are

35 disclosed. Th_e conjugates of the invention are characterized by attach-
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5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The instant
i nventi onwosbassms to novel anti-cancer conpo-- Si ti onsPOTAISE25858 t he
treatment of prostate cancer. Such conpositions conprise an

ol i gopepti de coval ently bonded, optionally through a 10 chem cal |inker,
to a vinca al kal oi d cytotoxic agent. ‘The point of + attachnment of the .
- oligopeptide to the vinca al kal oi d cytotoxic agent I s at the oxygen

ol gopeptide to the xygen:
finder st ooa RS ek VAblE WiBIRORAE (PR Orperhiiinat the 4 gifon 1 2y

c
noi ety on oha vinggalrug: that hﬁstb_ﬁ?edﬂﬁa%&)f)iﬂeé‘m copjugates arg,usefad dBet y| at ed
prior to tf}fe fr@éﬁ‘ﬁ&h@ﬂf ?froétﬁﬁc'dhifcéﬁtanﬁ%&rﬁgﬂtlﬁ%staﬁlﬁhyperplaéiiag0pept ides °

are chosen rﬁno I gomrers that are selectively recognized by the free
prostate sﬂ%E i ¢ antigen (PSA) and are capabl e of being

proteolStically cleaved by the enzymatic activity of the free prostate

specific ayeﬂ_-‘jgglnl THES | OF THRINVEBIHEN de and cytotoxic 20

agent may [ ] at.e. . Eleal | y, the cytotoxic
activity of the vincdhgrimgtant igventipp relates t@ Qvgliap ‘%ﬂﬁ‘éﬁthmBﬂ' t he

ol It %opeg_t i QR%dl‘ifsnﬁs?éfP%]wr t%@u@ﬁﬁnénpblﬁplkwtbte cancercl&m&ﬁt gemijdsitibgs att acged,
either directly.or ou em gal .l i\nker . a drug and is
intact. Al §9mrlﬁ'é5<9 W,oli’cgﬂﬂ’e ROAL egﬂyihﬂq{;%ppygniﬂp(ﬂﬁpﬁéﬁ%dr ug ]

i ncr ealgys ahe:ﬂiéalch?kén; t?_ra vhtoaraikalmid;dﬁomm\agmt.ofrhmpmnt_ of unrr:)_dij fi e?
vinca dru r he. ¢l eas . 3 . eptide a
the pepti g@*@%ﬁﬁ%ﬂﬁé’?%% r?é‘%?ﬁei’ e t?’&‘P@Ea%ﬁ%%\%kgéymth%@hg?gg II?’SA and
any subseqisat the/dxpgen atonm Ltgor_mf ithe vinca plérgado@agmtom

Furt het mor Geeht. ItisAificistond R thodevald 04 tbfoxie e from

ol i gopept i “that are not  cl eav or are c eaye&“;‘i@t a nu sl ower
rate in thbaying endcscetyl MOEYHD the OZYEFN; aloBhY, - RQRAOR MBSt
comar Bt Sk WF%%W‘P‘ o O e af Doants af a5, frec
e cldavage ol i epti in 1 n . ree
enzymat i caOlig Slﬂ%ﬁ.c ﬂigome‘gﬁgﬂﬁ?fﬁgﬁ?teﬁet %?i?&b‘?%g'eﬁ%gﬁ’%?éed
- |4'- _ by the free iprostake specifit atigér (BSAjtanst avet cqnﬂ_rbismf b_zﬁmghe .
i gopept i
o no- aci o rotstlbigaty Mdhed by (e CheYinddle abRVIGUR the fHKE prostate secondary
3- hydr oxy pispecific astigenoSsishor cambipatienfian 0hg0pen%5@| and g¥1atARIG pi pecol i ¢
aci d, az%geﬂ'wﬁar?{ %e*t&ﬁhgdﬁé’o kdine, 5 sarcosine and the like. Mre
, e a t t

preferably n&ﬂagh e 80] nt . . fOtI) at.taa(l: ntispf et&e _
ol i gopeptide to the MAgaRYdHHCHIOPRIC JPHYIER AT the ke g 15igCall¥velic
am no aci d,redated oedbsearmwhen thecsligopeptids cogtaininlg 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 oligopepfide 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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3- hydroxyproline, 3-fluoroproline, pipecolic acid, 3-hydroxypipecolic
aci d; 2- azeWQPMBIB- hydr oxy-2-azetidine and the |jke. 10  PCTMUS98/25358
For the reasons above, it is desireable for the oligopeptide to
conprise a short peptide sequence, preferably less than ten am no
acids. Most preferably the oligopeptide conprises seven or Six amno
aci ds. Because the conjugate preferably conprises a short amno acid

sequence, th bl . ' | Bf; : ter 15
extont by ( hone Bniho) cid 2 hé BRI aealifinERYof e SliptEsade 16 ot O
conponent . TREH&EQC onal i%i & seqppdasy ming acids seheatad fromaghe be
i ncor por at ed grgu *Bbmbﬁﬁﬁigepi'éﬁﬁe,s AieRy folﬁxé,%ﬂidbfép%ﬁﬁ%,! ecolic
groups nmay be s ted to offset or mn.hscp1 hydr.ophabj.

contributi on3b tf’@y?ﬁ?&'%egoﬁﬁé’ﬂd’ zetidine, 3- y8r0;¥y (‘éldlpe,' s not
necessar y? fo ]Lsammt sine andght fHile. abMsret preferably, mbmmm@aéido%thtm }Iﬁt_ﬁi(ﬁier r te‘dd
embodi ment o conjugate. . er el e.oli i de,
and the opt | SEAHERRAENS 8 WleSpdte il vinea N G e ASHORRERRE

cyt ot oxi ¢ agésa ayglichamineaeid,selected fromt theqfroupecdmprising protfife,and any

ot her native NZY. ent L3 > ' Ly,
t hereby pr esgﬁntfl Eri%%ﬁdt)wébg?? b? ogﬁércg{;rgrﬁ@,%’ gqug%édggct %{’%gﬁ{ ﬁghgéﬁﬁﬁﬁb%@%at
retains part a6id,trazendiges Spaydromy-2Arazetiding apdithe dike. ns cyt ot oxi c,
into thej@hysi ol ogi cal j m I | age.
Phar maceuti cal | \é acce&%&égg { O@%ﬁ%%&éﬂﬂ%ﬁéﬁ%&@?ﬁﬂ% é%lgﬁggbﬁgéd
It is under stOGHMBLIC 2 $80H P sequenagapréferably; lesnthan tem amgne ne
cyt ot oxi ¢ agavids. Vivkish prefdrabliothetolispeptidor Ise§%8¢en or si®'aniipoough a
chem cal Ii ng m dlgeés not..need .to be 't e]ﬁ@& %og‘gﬁt I de t Iltat haa t he
greatest rec § S¢ | BCHse; theLangugale prete PEIges a short amawneAqdi cal | y
cl eaved by fsequéite, thtselubility of idye penjugite tiwy bé;influencezbt@atg&éaie@r
i ncor porgtio - i .
5 B8 OBxicht BBy BPHOBEY SRbacE of the cytotoric agsmSage by
free PSA andcompanent: fhergfarepaminaacids withohydtaphilicsubstituents may
agent - pr ot eokitil iyﬁf : | ' e S t an i deal
situation, t Eg IBEO di ? ﬁ:‘g&m thegg?%g?{ige %8%‘%?@%# &térréghﬁ% sb 1%‘?%%?1 uch a
cl eavage. ThEIPWRSIRY be selected, to offset o diminishsuehia bydraphobiee
proteol yti c Poftrithettoredy the cytbRX16 agefif.cat er rate of cleavage of an
oIigopee%'de conponent «of ..t he. | NSt ant .i nvent.i on free P relative
to clea %e of an ol i 98@%‘5? itis not necgssany for praciemng, s 39pe6tseguence of
ani no aci ds. thithireention, a preferred eshbodiveent ofthio imveretion & adomjhgaeant
Fnvention 1'syh e (e®6ligoB85id, %nd 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




10 of free PSA. The term "sel ective" also indicates that the oligopeptide
is - pwaiwek3ssi cal |y cl eaved by free PSA between two SpeciTiuises/zsasso
acids in t he ol i gopepti de. The ol i gopeptide -
conmponents of the instant invention are sel ectively recogni zed by the
free prostate specific antigen (PSA) and 15 are capable of being
proteolytically cleaved by the enzymatic activity of the free prostate

fPom © “Bbictien M f@ké"%&q%ﬁ?ﬁeﬁm?@%%% bYﬁég%ﬁ‘ af@l pot o
Lysl | eSer T:jmmm sjéuotoxxo( sR(yitpofiche cypotoxic agen}-protaolutic acsidug: Tyr | Ser

(SEQ | D NOconfigate $6r, i) whaPhy felk 85BE B M%ﬁuauon( Subdfied?).

| Ser S
(SEQ 1 D. Nocytqf;?xl%gent) Wgschmsg%?rf&%% %}é@hsérde V%& Gj‘%éner ) )
hAr gmaﬁln"&[’,@ﬁ{/e" as (u§5@1h [RoNRecti8h;with the proteolytlc PSA cleavag e

- 6-
( SEQ | D. NOMCaf§)a gfe%tef Eﬁtﬁﬁ‘\}f é%ﬁ]vgg? fq&gg oPg%ﬁl%@ ﬁgmpqq%r)t o@’&x@ ”' SerLeu
Chg@ nl Ser istant ifve@iombiidree PSA relativertp clbavaige 6f anl eligopeskig | D NO. :

13); 10 Gifikh ¥nlptiste h Yahdom S&ieddd Hfamihd)acids. Therefore, the
oligopeptide component of the instant invention is a prefered substrate
10 of free PSA. The term "selective” also indicates that the oligopeptide is
proteolytically cleaved by free PSA between two specific amino a01ds in
the oligopeptide.
The oligopeptide components of the instant invention are
selectively recognized by the free prostate specific antigen (PSA) and
15 are capable of being proteolytically cleaved by the enzymatic activity
of the free prostate specific antigen. Such oligopeptides comprise an
oligomer selected from:

a) AsnLyslleSerTyrGlnlSer (SEQ.ID.NO.: 1),
» b) LyslleSerTyrGlnlSer (SEQ.ID.NO.: 2),

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) hArgTyrGlInlSerSer (SEQ.ID.NO.: 7);

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



- 0) SerChgd nl Ser (SEQ ID.NO.: 15); 15 p) SerTyrGlnl Ser Val
( SEQ. | D. NO.WOBB/p8345 q) Ser ChgGlnl Ser Val (SEQ | D. NO. : . 1 PCT/US98/25368

Ser Tyr GLnl Ser Leu (SEQ ID.NO.: 18); 20 s) Ser ChgGlnl Ser Leu

(SEQ ID.NO.: 19); t) HaaXaaSer Tyr Glnl Ser (SEQID.NO: 20); 25 wu)
HaaXaalLysTyr Glnl Ser (SEQ ID.NO.: 21); v) HaaXaahAr gTyr GLnl Ser

(SEQ ID. NO. : 22); - w) HaaXaahAr gChad nl Ser (SEQ ID.NO..: 23); 30 .

Xx) HaaTyr Gln . NO. ¢ D.NO.: 9)) HaaXaaSer ChgGlnl Ser

Ao o o E)gggyrGlﬂ@EEsérD (SEAID.NO.: 9)) hg .
HaaChgd nl Ser (SEQ ID.NO. : 26); wherein Haa is a cyclic amno acid
substituted W) tTysGinSedpgu | i ¢ (SEQIIDNQ.: #8Y;9 i s honpargi nine, Xaa is any
am no acid, a1s 5 cyclohexylalanine and.Chg is cycl ohexyl gl yci ne.

In an enbodi ment of the instant invention, the oligopeptide conpri ses
an ol i gon®r khaTyirGlalSeMled fr (SEQ.ID.N&).: $d);Ser Tyr GLnl Ser Ala

(SEQ ID.NO : 27); 10 b) Ser Ser Chgd nl Ser Ser (SEQ I D. NO.: 28); c)

Ser Ser TyrGlnl SerAla  (SEQ I D. NO_: 2519_{);
1) ChgGlnlSerLeu (SEQ.ID.NO.: 12);

m) ChgGlnlSerNle (SEQ.ID.NO.: 13);
0 n) SerTyrGlniSer (SEQ.ID.NO.: 14),
0) SerChgGlniSer (SEQ.ID.NO.: 15);
15 p) SerTyrGlnlSerVal (SEQ.ID.NO.: 16);
q) SerChgGlnlSerVal (SEQ.ID.NO.: 17);
r) SerTyrGlnlSerLeu (SEQ.ID.NO.: 18);
» s) SerChgGlnlSerLeu (SEQ.ID.NO.: 19);
t) HaaXaaSerTyrGlnlSer - (SEQ.ID.NO.: 20);
25 u) HaaXaaLysTyrGinlSer (SEQ.ID.NO.: 21);
v) HaaXaahArgTyrGlInlSer (SEQ.ID.NO.: 22);
w) HaaXaahArgChaGlnlSer (SEQ.ID.NO.: 23);
* x) HaaTyrGlnlSer (SEQ.ID.NO.: 24);

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



15 d) Ser Ser Chgd nl Ser Ser (SEQ ID.NO. : 30); e)

4- HypSer Swolgor28d43 Ser (SEQ ID.NO.: 31); ' f) 4-HypSecsarsesres3ss| Ser

(SEQ ID.NO.: 32); 20 h) Al aSer Tyr GLnl SerSer (SEQ ID. NO. : 33);

i) Al aSer Chgd nl Ser Ser (SEQID.NO: 34); 25 j) Al aSerTyrGlnl SerAl a

(SEQ ID.NO.: 35); k). AlaSerChgd nl SerAla (SEQ ID.NO. : 36); 1)

?SE%piAIDaﬁgr Tyr GLnl Ser- (SEQ I D. NO. : 37) 30 m 4- HypAl aSer ChgGLlnl Ser
erei ydroxyproline, Xaa is any am no

acid, hArg 2 IEIQZIChgnGImLagr}g inin @E%ha s cycq)bhexyl al ani ne and Chg isy

cyclohexngIyC|ne - 8-

In a nore Sl qﬁa@ e yeRRlarfind B&id ms@m;wmwem 4 Bydrophilid he

ollgopeptlde co ses pner | ected fr
Ser Ser CthmFPlSBf (ﬂ.‘;@@g? a2z any gmmo acid, GBadRqq ni Ser Ser Pro
( SEQ. I By NOcychfhkexy lalanlnesﬁicﬁﬂ'gp@ydlﬁhéﬂlg‘lym (SEQ ID.NO.: 41); 10

Ser Ser CthlnI Ser Ser4IHya%M§ %ggﬂ:ﬁ:éﬁ t@%ﬁ"@@%ﬁ%&m{ﬁ& Ser Pro

(SEQ ID.NO.: 43)
Ser Ser Ser Cogfiprisisr are oligomer(tHaQis Belcted f/ym:

a) SerSerTyrGlnlSerAla (SEQ.ID.NO.: 27);
o b) SerSerChgGlnlSerSer (SEQ.ID.NO.: 28);
c) SerSerTyrGlnlSerAla (SEQ.ID.NO.: 29);
15 d) SerSerChgGlniSerSer (SEQ.ID.NO.: 30);
e) 4-HypSerSerTyrGlnlSer (SEQ.ID.NO.: 31);
f) 4-HypSerSerChgGlnlSer (SEQ.ID.NO.: 32);
» h) AlaSerTyrGlnlSerSer (SEQ.ID.NO.: 33);
i) AlaSerCthlnlSerSer (SEQ.ID.NO.: 34);
25 j) AlaSerTyrGlnlSerAla (SEQ.ID.NO.: 35);
k) AlaSerChgGlniSerAla (SEQ.ID.NO.: 36);
1) 4-HypAlaSerTyrGlnlSer (SEQ.ID.NO.: 37);
» m) 4-HypAlaSerChgGlniSer (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.
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Ser Ser Ser ChgGlLnl Ser Val Pro (SEQ ID.NO : 46); 20
Ser Al-aSer Ch¥28%88#% eud- Hyp (SEQ ID. NO.: 47); PCT/US98/25358
Ser Al aSer Chgd nl Ser Val Pro (SEQ I D. NO.: 48);
(N- et hyl - Ser) Ser Ser ChgGLnl Ser LeuPi p (SEQ ID.NO.: 49); 25
(N- et hyl - Ser) Ser Ser ChgGlLnl Ser Val Pi p (SEQ ID. NO. : 50);
- HypSer Ser Tyr GLnl Ser Ser Pro (SEQ I D. NO. : 51) 30:
- HypSer Ser Tyr GLnl Ser S§k I )
 HypSer Ser Tyr Ginl Sor 54 ér Hdte g e of the instant mventlon,
- HypSer Ser Tyhe&oMgopeptids eeompn§&ap mhgmnﬁr 5@1):¢ted from:
4- HypSer Ser Tyr GLnl Ser 4- Hyp (SEQ I D. NO.: 55);

WB?@??@?S@% rCheBIRISesAlaPRso, |\ SEQIDBE: 39);

- HypSer Sgr Chgd nl Ser Leu (SEQ ID.NO: 58); 10 4-HypSerSer ChgGlnl Ser Val

2SE;QpIA D. No Q%émggg@épg%g @g{.ﬁ‘%@ﬁ@fﬁé\ﬁj 3, (SEQID NG 60);

4- HypSer Ser ChgGLnl Ser (SEQ ID.NO. : 62); 4- HypSer Ser Chg@ nl Serd y.
(SEQ 1D NO - Q38erCheGinlSerAlad-Hyp  (SEQ.ID.NO.: 41);

BhhOMMIA

10  SerSerChgGlnlSerSerd-Hyp (SEQ.ID.NO.: 42);
AbuSerSerChgGlnlSerPro (SEQ.ID.NO.: 43);
AbuSerSerChgGlnlSer4-Hyp  (SEQ.ID.NO.: 44);

° SerSerSerChgGlniSerLeuPro (SEQ.ID.NO.: 45);
SerSerSerChgGlniSerValPro (SEQ.ID.NO.: 46),

20  SerAlaSerChgGlnlSerLeud-Hyp (SEQ.ID.NO.: 47);
SerAlaSerChgGiniSerValPro (SEQ.ID.NO.: 48);
(N-methyl-Ser)SerSerChgGlnlSerLeuPip (SEQ.ID.NO.: 49);

2 (N-methyl-Ser)SerSerChgGinlSerValiPip (SEQ.ID.NO.: 50),
4-HypSerSerTyrGInlSerSerPro (SEQ.ID.NO.: 51);

30 4-HypSerSerTyrGlnlSerSer4-Hyp (SEQ.ID.NO.: 52);
4-HypSerSerTyrGlnlSerSerPro (SEQ.ID.NO.: 53);

4-HypSerSerTyrGinlSerSerSer (SEQ.ID.NO.: 54);

-9 .



20 SerSerChgd@nl SerGy (SEQ ID.NO : 64);

3- Pal Ser Seo s34 Ser 4- Hyp (SEQ I D. NO.: 65); . PCT/US98/25358
3- Pal Ser Ser ChgGLnl Ser Pro (SEQ ID.NO.: 66); 25 '
(3, 4- Di Hyp) Ser Ser Tyr GLnl Ser Ser Pr o (SEQID.NO.: 67); and (3
, 4- Di Hyp) Ser Ser Tyr GLnl Ser Ser 4- Hyp (SEQ ID.NO.: 68); 30 wherein Abu is
am nobutyric acid, 4-Hyp i s 4-hydroxyproline, Pip is pipecolic acid,
.3,4-Di Hyp is 3,4-di hydroxyproline, 3-Pal is 3-pyridylalanine, Sar is
sarcosi ne and Chg is cycl ohexyl gl yci ne.
- 10 - 4—HypSerSerTyrGlnISer4—ﬁype phr@wlm.l\gaﬁé&*);that conprise an

am no acid sequence" as used herei nabove, and el sewhere in the

Det ai | ed Description. of the I nvent.l crihes oligomers of from
about 3 4'HYBS§I§MC1'!§EIIHSP Qi ds&%&hﬁ%é@ include in their am no
acid & sequence the specific am no acid sequence decribed and which are -
therefore proteql viicall eayed, W t hi i .achd sequence

descri bed %ﬁypgﬁy%ﬁlgéﬁspﬁ? IOt he mmﬁém 5to 10 ani no
acid residues. Thus, for exanple, the follow ng oligoner:

ceauence: HYPSRERCHECIISER b2c o) (SRRIDNO.“3BE LoiT ' (her ot ore come

within the instant invention. And the oligomner:

hAr gSqrn- .1 D : . . conprises the am no
acig ?gguewnggefyﬁ%@%%%@eﬁger Leu( II%@?%NSC?)’ 71)@ and woul d

t her ef ore cone within jthe i nstant i nvenjti on. It is undersjtood t hat
such ol i QOW?BAQaSQiChFGlnlS&WPrée”?“G&EQ.IDJN@DﬂGG)%WEHOQH intl.
A person of ofdinary ski'll in the peptide chem stry art woul d readily

appreciate that certain amno acids in a biologically active 20

o0d BT ont B hoher B0 Ao e e D10 09 Cal aci w1 1y of “the o i nal
4-HypSerSerChgGlnlSer (SEQ.ID.NO.: 62);
4-HypSerSerChgGlnlSerGly (SEQ.ID.NO.: 63);
20  SerSerChgGlnlSerGly (SEQ.ID.NO.: 64);
3—PaISerSerTyrGinISer4-Hyp (SEQ.ID.NO.: 65);
3-PalSerSerChgGlnlSerPro | (SEQ.ID.NO.: 66);
» (3,4-DiHyp)SerSerTyrGlnISérSerPro (SEQ.ID.NO.: 67); and
(3,4-DiHyp)SerSerTyrGlInlSerSer4-Hyp (SEQ.ID.NO.: 68);
30 wherein Abu is aminobutyric acid, 4-Hyp is 4-hydroxyproline,

Pip is pipecolic acid, 3,4-DiHyp is 3,4-dihydroxyproline, 3-Pal
is 3-pyridylalanine, Sar is sarcosine and Chg is cyclohexylglycine.

- 10 -



ol i gopepti de has been conserved in the nodified oligopeptide. Certain
unnat ural awe® 9908¥8i ed natural am no acids .may al so be uti | iReEIUS$99/25358

repl ace the corresponding natural amno acid in the oligopeptides of 25

the instant invention. Thus, for exanple, tyrosine may be replaced by
3-iodotyrosine, 2-nethyltyrosine, 3-fluorotyrosine, 3-nethyltyrosine

and the |like. Further for exanple, |lysine may be replaced with

N -(2-i-midazolyl)lysin acid
replacements i s neant g’)k?é;ghfz{&? dgiré?gn%etg%g% r%h% ‘#ﬂ%ﬂ‘ﬁég&@

Ori gi nal  Ani sequenee” asusechbersinaboye, andelsenvhere in the Retailed

gy Abu - Déictiption of the Invention, desefbes Gl igibfbeof from Abbut 3

3 1 !

an to about 100gRino ac@syesrldues whlch include imntheir amipep @acid

|\_/a| » Leu, 5Metseqhbmce thfﬁspemﬁbwnmo acid sequernce decribéd® an¥avhichBire N el | Nva
yS e,

N e, Val therefors Blépteglyncaﬂy &eamg WlﬂP& the arpjpo acid sequence Leu, Tor,
o Ser described by free PSAThPrefétablyilve oBgemer isTiom 5 to 10

Ser, Ab “ Hy%%no 4difl residues. Thus, for Dfd tﬁétfollﬂw&&,@}gomer

Phe,
Thus, for exditgSerAdaChgGlnlSerd.cnl i gofSEC). HBSN@B.'yGQ)s synt hesi zed by

LiCZQL,ZE?%d“? ?g“ et AR RapBAEEIoY Frbe psa 5 | o and veuld
AsnAr gl | eSer hﬁ@éfLeu ( sdéﬂé IRNO.74p2); Y and mﬂ@&m@cm nl Ser
(SEQ I D. NO. : wifin the 1r1§€dﬁtﬁﬁV€ﬁ§6ﬁT>Aﬁ thSeligdmer: (SEQ ID.NO @ 74)

(it DA Fthaomatar sl 0. BATS o T
comprises the amino acid sequence:

15 4-HypChgGlnlSerLeu (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:

Asp

-,

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

- 11 -



Asn4- Hypl | eSer Tyr @ nl Ser (SEQ ID.NO : 78) Asn4- HypVal Ser Tyr Glnl Ser
( SEQ | D. N¢b99/isk4s - 4-HypAl aSer Tyr GLnl Ser-Ser ( SEQ. | D. p&&xrussids3sss
(3, 4-di hydroxyproline) Al aSer Tyr GLn | Ser Ser " (SEQ ID.NO.: 81)
3- hydr oxyprol i neSer ChgGLnl Ser (SEQ ID. NO. : 82)
12 - 4- HypAl aSer ChgGlnl Ser Ser (SEQ ID. NO. : 83).

The inclusion of the synbol "I" within an am no acid sequence
i ndicates the point within that, sequence where the oligopeptide 5 is
pr ot eol ytiA&PIy cl eaved by fre lpsa, ' The conpounds of the
present ingGRption may have Aspsymetric centers and occur as racenates,
racem c m &rlpjres’ and as Ks]di vi dual di astereoners, wth all possible *
i somers, | udi ng opti cal Psoners, bei ng included in the present
i nventi on.Gll ess ot herwi se 10Alspecified, named anmino acids are understood
to have t natural "L" S A QU [ In the
present i mgnt i on, the am no aﬁgﬂ% M‘g‘a;\g& Rva di scl osed are identified
both by cdoeentional 3 |etter HadValpylet, Nder Biva abbrevi ations as
I ndi cat ed ow. 15 ' Al a
A E% Ar gi ni ne Arg, Ofhith r\P R
Aspar agi neMet Asn Leu, Ile, NleyVal Aspartic acid
Asp Ornithine D 20 Lys, Argspar agi ne or Aspartic
acid X g Cyst ei ne Cys
C Phe Gutamine YL TP g Q
d utam c afer Glu Thr, Abu, HygsAla d ut am ne or
G utam c ' GLx 3 yci ne
Ay aﬂ‘g G Ser, APIPSPﬁ'(B ne Hi s
H Trp | sol eucine Phe, Tyr lle | 30
Leuci ne Tyr Leu Phe, Trp L

Val Leu, Ile, Met, Nle, Nva

Thus, for example, the folldwing 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)
AsnLysValSerTyrGlnlSer (SEQ.ID.NO.: 73)
AsnLysMetSerTyrGlniSerSer (SEQ.ID.NO.: 74)
AsnLysLeuSerTyrGin ISerSer (SEQ.ID.NO.: 75)

10  AsnLyslleSerTyrGlnlSer (SEQ.ID.NO.: 76)
GInLyslIleSerTyrGlnlSerSer (SEQ.ID.NO.: 77).
Asn4-HyplleSerTyrGinlSer (SEQ.ID.NO.: 78)
Asn4-HypValSerTyrGlinlSer (SEQ.ID.NO.: 79)
4-HypAlaSerTyrGlnlSerSer (SEQ.ID.NO.: 80)

15 (3,4-dihydroxyproline)AlaSerTyrGln ISerSer (SEQ.ID.NO.: 81)
3-hydroxyprolineSerChgGlniSer (SEQ.ID.NO.: 82)

- 12 -



Lysi ne Lys K Met hi oni ne

Met - WO 99/2834% ' Phenyl al ani ne PHRCT/US98/25358

F Proline Pro P

- 13 - Seri ne Ser S
Thr eoni ne Thr T Trypt ophan

Trp W Tyr osi ne Tyr Y 5
Val i ne - . The foll ow ng
abbrevi at i ons4 g@%ﬁ%#&%@rﬁ“?ﬁrg%peci ¥|S]c5$'|nghN0" 8301)rid figures to denote
the indicated am no acids and noieties: 10 hR or hArg:

homdar gi ni ne RY,or hTyr: . honotyrosine._ . . Cha;

cycl ohexyl al ani ne The inclysion of the symbalm nBASHRA AR Ackhi ne 15
DAP: sequetrcdi ipdidage oint withi ; i i
2-(4,6-digret byl ooy ] ﬁ}?s/# jélt within thalPE’)( uenge wherd the oligopeptide

N - (2-i maz MQ#?Q}]&’H&@ leaved bygee88A: O di net hyl phosphot yr osi ne

O Me-Y: O et hyl t y'!['hélqmnﬁ&ﬂmds of thelpfesent invention may have
1,2,3,4-tetr I‘O-t%bl sogui nol j ne car boxcyl ic acid . . DAP:d

1, 3- di ani nop?o mae centers anﬁ:gqcur as racemates, TACPRUE Jpixturegs, gnd as

AA: individual aliastereomers, witlB&ALpossible isoeps; indlidihgwiptical5

gcg’sl Vi bl a@é_sp?‘x%}%@ﬁ@?f&pfn%hﬁﬁdp@n the preserz{gﬁg\ée\c@ﬁ% g&f%s%egﬂierwise AbU:
2- anmi nod& yrsrecaied, named aminogeids are understooddoi have the natural "L"
-14- 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 -



It is well known in the art, and understood in the instant invention,
that peptwewonbdaer apeutic agents such as the instant PCT/US98/25358

ol i gopepti de-cytotoxi c agent conjugates preferably have the termnal 5
am no noi ety of any oligopeptide substituent protected with a suitable
protecting group, such as acetyl, benzoyl, pivaloyl and the |ike. Such
protection of the term nal am no group reduces or elininates the '
enzymatic degradati orsegfnesuch peptidyl t apeutic agentg by the _
action of exogenous amno peptidases which are present ip the blood 10

pl asma of warm bl oodddirganieg s. Such pr otldbt | ng groups so include

hydr ophi I i ¢ bl ocki ng'[g-?gg@?haﬁ\,hi ch are cl'lqﬁfn based uponwt he presence

of hydrophilic functi Iiggl. Bl ocki ng gr, s that increase the hydro-
philicity of the conjﬁ@‘&ts and t heref oré[oy crease the 2ueous solubility

of the gonjugates in&Walgige but are not |irW4led to hydroylVted al kanoyl, 15 -

pol yhydr oxyl at ed al kanoyl, pol yethyl ene glycol, glycosyl ates, sugars
and crown ethers—N—FerAds—arrattta—antno—actd—noretes—may —<atso

anel eorate. such enzymati ¢ degradati on by exogenous am no pepti dases.

Preferably the N-ter ”fﬂ&‘ggl%&iﬁg tabBPeﬂﬁﬂPg?‘ irafe LU the spdcifitaddn

a) acetyl ; ] i . o
and figures to denote the indicated amino acids and moieties:

0 hR or hArg: homoarginine
hY or hTyr: homotyrosine
Cha: cyclohexylalanine
Amf: 4-aminomethylphenylalanine
15 DAP: 1,3-diaminopropyl
DPL.: 2-(4,6-dimethylpyrimidinyl)lysine
(imidazolyl)K: N'-(2-imidazolyl)lysine
Me2P03-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
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- 15 - d Jerr] wherein: 5 Rlerr] and R2
are i.ndepenwOm¥2g4sel ected from a) hydr ogen, PCT/US98/25358
unsubstituted or substituted aryl, unsubstituted or

substituted heterocycle, C3-(Jerr] cycloal kyl, C2-C6 al kenyl,

C2-C6 al kynyl, hal ogen, Cerr]-C6 perfluoroal kyl, R30-, 10

R3C(O NR3-, (R3)2NC(O -, R32N-C(NR3)-, RAS(O) 2NH, CN, NO2,
R3C(O -, N3, -N(R3)2, or R40C(O) NR3-, c) unsubstituted
Clerr]-C6 al kyl, d) substituted Clerr]-C6 alkyl wherein the

substituent on the It is well knownsinbthei artt antl chderstooddndh&yl is sel ected
from bst ted
rom unsubst iz G n’tﬁm that peptidyl thél"eiﬁé&fdé%&t? sﬁl’;l’é |a§ Qﬁg l?lﬁgth e or

substi t ut ed h teroc

al kenyl , C2- @319 e—cy@p@oxw agent conjugates prefe
(R 530)6(2 g)c( %RS i ﬁ(ﬁE@) of an}é{hgo tide subg@&en | %ted N?th a %'ﬁﬁ%?e and_
wherei n one (pgo{qq:gng group, suc @ér‘i&r&albé%oy RpRIOF, Aé‘inﬂyt?‘feel&eacgﬂ by

noi ety sel ect dtédtmn of the terminal @mlﬁ(ﬂ%{l p-¥aacks or MHmitates\HEOR4) -

e e ALBRERn Gt BURRL) Sl o BB = 25

cycl oal kyl ; action of exogddbussamaiepeptidisesrwhmhyire prebent inuthedleod!

heter ocyfbg %’%ﬁé qtf%gxgn blooded animals. Sg@ﬁ i)frgfe‘églh% giotips1§d h%'élu&@d

CG-err
- 16C! hydrop 1110 blocking groups, thch are chosen based upon the presence

of hydrophilic functionality. Blocking groups that increase the hydro-
philicity of the conjugates and therefore increase the aqueous solubility
of the conjugates include but are not limited to hydroylated alkanoyl,
15 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

from
20
a) acetyl;
b)
O
HO :g
R1 R2
25 c)
O Cd
Hsc/ \G/\qu\’fi
P 0]
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nis 1,2, 3or4,; pis zero or an integer between 1 and 100; and

g is O ofolseppi@vided that if pis zero, qis 1, and PCT/USHE/35358L, 2
or3; 5 sis 3,4orb. Certain of the oligopeptides of
t he i nstant conjugates conprise a cyclic amno acid substituted with a
hydrophilic noiety, previously represented by the term"Haa", which may
al so be 10 represented by the fornul a: [err] wherein: 15
Rlerr] is selectgd fromHO and Cerr]-C6 al koxy; R6 is
sel ected from hydrogen, hal ggen, Cerr]-C6 al kyl, HO and C[err]-C6
al koxy; and 20 HO. Ui or4. The structure [err]
- 17 - NS
O 0]
wherein:
5 R1 and R2 are independently selected from:
a) hydrogen,
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(O)2NH,
CN, NO2, R3C(0)-, N3, -N(R3)2, or R4OC(O)NR3-,
c) unsubstituted C1-Cg alkyl,
d) substituted C1-C¢ 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)-, R3N-C(NR3)-,
CN, R3C(0)-, N3, -N(R3)2, and R¥OC(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:
0, S(O)m, -NC(O)-, 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-C10 cycloalkyl;
30

mis 0,1 or2;
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represents a cyclic amne noiety having 5 or 6 nenbers in the ring,

such-a cycl WO WiB¥S whi ch may be optionally fused to a phenypcmuses2s3ss

cycl ohexyl ring. Exanples of such a cyclic am ne noiety include, but
are not limted to, the follow ng specific structures: [err]

The conjugates of the present invention may have asymmetric centers and
occur as racemates, racemc mxtures, and as i ndi vi dual di astereoners,
with all possible |§on?V% |&Fhud|ng opti cal i somers, being included in
the present invention en any variable 10 (e.g. aryl, heterocycle, R3
etc.) occurs noreptifanzé@eos aﬁﬁnte;ge%\émeen 1C£mft10t)uaﬂa its definition on
each occurence is independent of éevery ot her otcurence. For exanple
HO(CR] er r] R2) 2- rgps es@rirsl, Hov2ddd® that if p 158802 gHsd)and HOCH( CH3) CH( OH) -
etc. Al so, conbinations of substltuents and/or variables are

permi ssible only rﬁssuih2dnh$3nat|ons 15 result in stable conpounds.

As used rein, "alkyl nd the al kyl portion of aral kyl and simlar
terns, i i nt ende®18 o Bngﬂﬂhé bot h branched and strai ght-chain

saturated aliphatic hydrocarbon groups having the specified nunber of
carbon atons; "al koxy" represents an al kyl group of indicated nunber 20 of

carbon atons attached CBft@.HQBg e Bﬁgagépﬁgééj%the instant conjugates As used

herein, "cycl oal k) i S Lntended Ic cyclic
hydr ocar bon 5?‘6‘@5&@?&9)’ ¢iC ARUNg SR ﬂlm%&labﬁ hydrophiigmwigtsons.
Exanpl es of prsstiondlyyepaesenped byahedensy T2, eiich may al§d%b0bUt yl,

cycl ope e d the I ke. 25 kenyl " groups

i ncl ude s@*% %HB éﬁ&@ neci fi ed nunber of carbon at ons and
havi ng one or several double bonds. Exakgl es of al kenyl groups include
vinyl, allyl, isopropenyl, pentenyl, fﬂhex g , heptenyl, cycl opropenyl,
cycl obut enyl, cycl opent enyl, - 18 -

(GHo)
RS
RS
wherein:
15 RS is selected from HO- and C1-Cg alkoxy;

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

20 tis 3 or 4.
The structure
&g,
_.(
(GHo)
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cycl ohexenyl, 1-propenyl, 2-butenyl, 2-nethyl-2-butenyl, isoprenyl,

farnesyl , wissoddyds, geranyl geranyl and the |ike. : - PCT/US98/28388 kynyl "
groups include those groups having the specified nunber of carbon
atons and having one triple bonds. Exanples of 5 alkynyl groups include
acetylene, 2-butyny|, 2-pentynyl, 3-pentynyl and the |iKke.

Fblogen or "hal o" as used herein neans fluoro, chloro, bronmo and

aralkyl anBepEgsents eyt i mebd Bl 4 oy & nbeR A e fil 7" ©

bi cyclic csutlva oyickiy amine which may beneptienally fused to aiphen re| n at | east
one ring |§X€f0?%§(§1%ng Exa"la loTSSu%il éegqlér n%l GFél&ﬁHbﬁfdé‘de phenyl ,

napht hyl , ro- ﬁ enant'hryl ,
anthryl or at:erfapm imnited to, the f0 ow1ng Specnftc S‘é’ﬂﬁﬂ%’@ﬁer ocycl e or
heterocyclic, as used her ei n, represents a stable 5- to 7-nenbered
nonocyclic or stabl e - 1o .nrl | - menberygd bicycl ik heterocyclic ring

consisting of N, O I ncl

which is either sat te . at ur aged, z-and wi.chiconsists of
carbon atons and frogmone to our heferdatonms Sel efted fromthe group
nd . . .

any of the above-definéd 20 het ocycl ic ri

The heterocyclic ring may be attached af g het er\pat om or carbon at om
which rgsults in the creation of a stabl &Xtructure™~Exanples of such
heterocyclic el ements i nclude, but are not |limted to, azepinyl,

benzi m dazol yl, benzrgpxagug ates of m@gfl?s@hﬂilw&fﬁdn mBNRavY " anyl
benzothlopyranyl benzof ur benzot hi azol , henzot hi en

benzoxazol WSYIHREBHaRGRLETS ?‘Hﬁ(ﬂqch'I as Tacemaies, rdCERUA 2B HYES, an ‘A as
di hydr Obenaﬁﬂhudﬂdl' diadtdrgonmrs) nwehakd possible isomers cinbhr&mgmptmzﬂl opyr anyl

| f d | d dol |
Thdolyl . | S5URE e&wﬁzc’v'&ﬁ\%‘q ot P@ﬁgbhi}f‘%ﬁg}t}% WHEASS Wriabigor; i
i sot hi #@ol (e.g.iaxl, Hlexzmc)cbluyR, emr)m@ctumynpr@dlamaphtthymllm any ,
oxadi azol ylfonyflﬂﬁgﬁbxo rro Bﬁa&f’ XEh oft e"i%ﬁﬂ&b?&xdent of every

2- oxopi per i ny plpe azin
pyrazi nyl, qtl;@la@ewr@nﬁm Forexamp IR@@& 337 TePERAeIts 9%6

pyrrolidi H)HO(IHQCH(DH)-Q H@@}N@Hg?cm@}mpl enmylAlsw comhaﬁuhs of
tetrahydrofury t et r ahydr oi soqui nol i nyl girah cuunolln
- 19 - substltuents and/or variables are penmss1 e only if such combinations

15 result in stable compounds.

As used herein, "alkyl" and the alkyl portion of aralkyl and
similar terms, is intended to include both branched and straight-chain
saturated aliphatic hydrocarbon groups having the specified number of
carbon atoms; "alkoxy" represents an alkyl group of indicated number

20 of carbon atoms attached through an oxygen bridge.

As used herein, "cycloalkyl" is intended to include non-
aromatic cyclic hydrocarbon groups having the specified number of
carbon atoms. Examples of cycloalkyl groups include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and the like.

25 "Alkenyl" groups include those groups having the specified
number of carbon atoms and having one or several double bonds.
" Examples of alkenyl groups include vinyl, allyl, isopropenyl, pentenyl,
hexenyl, heptenyl, cyclopropenyl, cyclobutenyl, cyclopentenyl,

_ 18 -



t hi anor phol i nyl, thianorpholinyl sulfoxide, thiazolyl, thiazolinyl,

t hi enof ur yl wotobRgdast hi enyl , and t hi enyl . As pCyassoB2s3ss n i n
the terns "substituted CJerr] alkyl", "substituted aryl" and
"substituted heterocycle"” include noieties 5 containing from1l to 3
substituents in addition to the point of attachnent to the rest of the
conpound. Such additional substituents are sel ected fromF, d, Br,

CF3, NH2, N i L Chofl i er k-6, k - OH,
e e e
(Cerr]-C8 afapesy; geranylogeranyigeranydyan elike. N3, 10 (derr]-C6

1417050100 o\l s nd s s M Ve g o
het er oat om cB eﬁiq(’fgc on; afoms; and havislg ene tHp bonas.i %@qm@l,es Wt are not

lim-ted t: alkynyl grétips include acetylene, 2-butynyl, 2-pentydy1 U iand t he
term "hydr ox Iggé,%;drrge%reseﬁts &4 gubst iU:t%’J?}l,onz ﬁngﬁ?&ﬁ?ﬁ"ﬁf‘% e carbon
of the ring é}?s bei ng so descri bed by a hydroxyl noiety. As used
herein, the term "pol y"Halbgen/'dso¥hdle! e usedticeinhteaisBiaoto)tohdorayn two or
nor e substitgcﬁﬁbeand- (gar bon of the ring system being so described by 2,
3 or 4 hydro §/ }T%q ties. - 20
- As used herein, "aryl," and the aryl portion of aralkyl and

10  aroyl, is intended to mean any stable monocyclic or bicyclic carbon ring
of up to 7 members in each ring, wherein at least one ring is aromatic.
Examples of such aryl elements include phenyl, naphthyl, tetrahydro-
naphthyl, indanyl, biphenyl, phenanthryl, anthryl or acenaphthyl.

The term heterocycle or heterocyclic, as used herein,

15 represents a stable 5- to 7-membered monocyclic or stable 8- to
11-membered bicyclic heterocyclic ring which is either saturated
or unsaturated, and which consists of carbon atoms and from one to
four heteroatoms selected from the group consisting of N, O, and S,
and including any bicyclic group in which any of the above-defined

20  heterocyclic rings is fused to a benzene ring. The heterocyclic ring
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 suifone, furyl, imidazolidinyl, imidazoliny],
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 -



As used herein, the term"PEG' represents certain pol yet hyl ene gl ycol
cont ai ni ngoYYRgdsst uents havi ng t he desi gnated nunber of petArg$sE238S8X Y

subunits. Thus the term PEE 2) represents [err] 5 and the term PEQ 6)

represents [err] 10 As used herein, the term

(d)(2 3-di hydr oxypr opi onyl )" represents the follow ng structure: [err]
t As used herein, the term"(2R 3S) 2,3, 4- tri hydroxybut anoyl "

represen S sed herein,

the term ﬁuﬁﬁmﬁhbﬁﬁw@g@%@%@ﬁnﬂ %fv‘mffhmde Bzl ezl

- 21 - thienofuryl, thienothienyl, and thienyl.

As used herein in the terms "substituted C1-8 alkyl",

"substituted aryl" and "substituted heterocycle" include moieties
. 5 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-Cg¢ alkyl)2, NO2, CN, (C1-C¢
alkyl)O-, -OH, (C1-Cg¢ alkyl)S(O)m-, (C1-Cg alkyl)C(O)NH-,
HoN-C(NH)-, (C1-Cg alkyl)C(O)-, (C1-Cg alkyDOC(O)-, N3,
10 (C1-Cg alkyl)OC(O)NH- and C1-C20 alkyl.

When R! and R2 are combined to form - (CH2)s -, the
cyclic moieties and heteroatom-containing cyclic moieties so defined
include, but are not limited to:

CJ C ¢

15 COR4

M Bk B
<y ¢ C )

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.

- 20 -



[err] or the diastereoner thereof. As used herein, the term
"cotininyl "woegsr28ssnts the 5 follow ng structure: PCT/US98/25358

N [err] or the diastereoner thereof. 10 - As used herein,
the term"gallyl"” represents the foll ow ng structure: [err] 15
As used herein, the term "4-ethoxysquarate" represents the fol |l ow ng
structure: [err] 20 The cytotoxic agent that is utilized

in the conjugates of  Agygsed herein, the term "PE&" fepresents certain
polyethylene glycol containing substituents having the designated
number of ethyleneoxy subunits. Thus the term PEG(2) represents

o .
H;C< 0" ~_ 0/\[%’
o

and the term PEG(6) represents
HSC\O/\/O\/\O/\/O\/\O /\/O\/\O/\n}:
0

10
As used herein, the term "(d)(2,3-dihydroxypropionyl)”
represents the following structure:

OH
Y,

0

HO

15
As used herein, the term "(2R,3S) 2,3,4-
trihydroxybutanoyl” represents the following structure:

OH o

HO\/:\/U\J_,{

HO
20

As used herein, the term "quinyl" represents the following
structure:

- 21 -



the instant invention may be selected fromthe vinca al kal oid cytotoxic
agents. Pgyd éiaghaar |y useful nenbers of this class include, pcqfusoyssisd €,

a vinca al kal oid selected fromvinblastine, vincristine, |eurosidine,

vi ndesi ne, vinorel bine, navel bine, leurosine and the |like or optical 5
isoners thereof. It is understood that the conjugates of the instant

i nvention have attachnment of the oligopeptide through the oxygen atom
attached to G4 of the vinca al kal oi d. ThereforqD certain of the vinca

al kal oi ds having an acetyl noiety on that oxy®njjnust first be
desacetyl at ed before being coupl ed to HRe, oki~gpe®ysi de (or the optional 10
| inker unit). Furthernore, one skilled in Art Smay make chem cal )
nodi fications to the desired cytotoxic a order to make reactions

of that conpound nore conveni ent for pU 5 of preparing conjugates

of the invention. The prefermigd group of 4-desacetyl-vinca-
al kal oi d cytotoxic 15 agents for the present invention include drugs of the
foll owi ng formul ae: THE VI NCA ALKALO D GROUP OF DRUGS OF FORMULA
| [ eorr the diastereomer thereohi ch R7 is H CH3 or CHO

-23-

As used herein, the term "cotininyl" represents the
5 following structure: '

or the diastereomer thereof.

10 As used herein, the term "gallyl" represents the following
structure:
O
HO 9;
HO
OH
15 As used herein, the term "4-ethoxysquarate" represents the

following structure:

EtO %f
Y
o "o
20 The cytotoxic agent that is utilized in the conjugates of

- 22 -



when RO and R err] are taken singly, Rerr] is H and one of R8 and

RO is ethyl WQ928%8 other is H or OH when RO and BYRAS§IP25358
taken together to forma double bond, R8 is ethyl; 5
Rlerr] is hydrogen; R12 is OH O ((err]-C3 alkyl), or NH2.
The ol i gopepti de-cytotoxic agent conjugate of the instant I nvention

wherein the cytotoxic agent is the preferred cytotoxic agent 4- 10

O desacet yl viho hasthh vk oM rd§ e séleéteayfrbﬁﬁtlﬁevﬁfcal alkﬂdm 3 cgrdtpxic

bel ow. e| n:
ol i gopept i de 3BENEy Bmgaﬂéﬂy.wfv&qm%ﬂ?@ssqfém clasgs iy ﬁ‘g&é‘?ﬁ ?WP by
the free pr O&t\ﬁhea%&k@lloﬁd sehtied €rom %‘Nbla@ﬁﬂe} simeistines 1edrosrling,

proteol vt calyiachn b e RAIFB. oo b She e &f Stliost =t o 2
C( O) ( CH29 u- Wsquaes) thefeof. aftdis understood@hat M):unngawﬁl thd-instant
invention have attachment of the oligopeptide through the oxygen atom
attached to C-4 of the vinca alkaloid. Therefore, certain of the vinca
alkaloids having an acetyl moiety on that oxygen must first be
desacetylated before being coupled to the oligopeptide (or the optional
10 linker unit). Furthermore, one skilled in the art may make chemical
modifications to the desired cytotoxic agent in order to make reactions
of that compound more convenient for purposes of preparing conjugates
of the invention.
The preferred group of 4-desacetyl-vinca alkaloid cytotoxic
15 agents for the present invention include drugs of the following
formulae:

THE VINCA ALKALOID GROUP OF DRUGS OF FORMULA [:

20

in which
R7 is H, CH3 or CHO:;

- 23 -



Ris selected from a) hydrogen, b) -(CGORerr]ja, 5

c) [ woOrobr2834s d) [err] 10 e)  [err] PCT/US98/25358

et hoxysquar at e; and g) cotininyl; 15 Rlerr] and R2 are

i ndependently selected from hydrogen, OH (err]-Co6 al kyl ,
Cerr]-C6 al koxy, Cerr]-C6 aral kyl and aryl; Rlerr]Jais

gs[ea] C]6 al klyl hyflroxyl at edI C3- C[err] cycl oal kyl, pol yhydroxyl ated 20
err]-cycl oa at ed ary 0 dr | at ed aryl
or aryl, heichﬁ%&m p $pelly RGN SR e of BEAY  cuced
(Clerr]-C3 al kyl)- CORE ethyl WlditheeitheﬂfsdHfmm@I-b; branched or strai ght
SIS Do o Phi RO and RYO'HE TRk ofefkP b5 Téim £¥5LBIPBLHA, RS
is ethyl;
5 R1lis hydrogen; '
R12is OH, 0-(C1-C3 alkyl), or NH2.

The oligopeptide-cytotoxic agent conjugate of the instant
invention wherein the cytotoxic agent is the preferred cytotoxic agent 4-
10  O-desacetylvinblastine may be described by the general formula Ia
below:

la H5CO,C 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,

X1, is selected from: a bond, - C(0)-(CH2)y-W-(CH2)y-O - and
- C(0)-(CH2)u-W-(CH2)u-NH -;

- 24 -



ni s 1, 2, 3 or4; pis zero or an integer between 1 and

100; - q W09928345 0 or 1, provided that if p is zero, q iSPQI/USIS/25358S

1, 2 or 3; t is 3 or 4; uis 0,1,2 or3, or the
pharmaceutically acceptable salt or optical isoner thereof. 10

Preferably, XL is a bond. In an enbodi ment of the instant
application, the noiety ol igopeptide - Ris selected from 15

Ac- 4-trans-L-HypSer Ser ChgQ@ nSer SerPro; (SEQ I D. NO.: 84)

Ac- 4-trans-L- Ser Ser @ nSerdy; (SEQID. NO: 85 20

Ac- 4-trans- L- g%@’r @thSer Ser Sar; (SEQ ID. NO.: 86)
Ac-4-trans-L- Hyp- Sgr - Sdiyddogefd n- Ser - Ser Pro; (SEQ ID.NO : 87)

Ac- 4-trans-L- Hyp r- Sercgglg -SerVval; (SEQID.NO: 88) 25
Ac-4-trans-L-Hyp- r Seﬁ m- Ser - Ser 4-trans-L-Hyp; (SEQ ID.NO :
89) - Bc- Abu- Sar)- Ser-Chg-A@ n-Ser-Pro; (SEQ ID.NO: 90) 30

hydr oxyacet yl Abu- Ser - Ser-Chg-d i@ Ser-Pro; (SEQ ID.NO. : 91)

acetyl 3- PALSer - Ser-Chg-d.n-Ser-3er-Pro; (SEQID.NO: 92) 35
Ac--4-trans-L-Hyp- Ser- Ser-Val; (SEQ ID.NO : 93)
Ac--4-trans-L-Hyp- Ser- Ser - -Gln Ser-Leu; (SEQ ID.NO : 94)

Ac- 4-trans- L- HypSer Ser Chgd &§%fSer 4-trans-L-Hyp; (SEQ ID. NO : 95) 40
Ac- 4-trans-L- HypSer Ser ChgGRiSgg2Pro; (SEQ. | D. NO.: 96)

- 26 -
O
oc” M‘W\ﬁ
p o) ;

d)

10 e)

f)  ethoxysquarate; and
g)  cotininyl;
15 _
R! and R? are independently selected from: hydrogen, OH, C1-Cég
alkyl, C1-Cg alkoxy, C1-Cg aralkyl and aryl;

R1a js C1-Cg-alkyl, hydroxylated C3-Cg-cycloalkyl, polyhydroxylated
20 C3-Cg-cycloalkyl, hydroxylated aryl, polyhydroxylated
aryl or aryl,

R? is hydrogen, (C1-C3 alkyl)-CO, or chlorosubstituted
(C1-C3 alkyl)-CO;
25
W is selected from a branched or straight chain C1-Cg-alkyl,

cyclopentyl, cyclohexyl, cycloheptyl or bicyclo[2.2.2]octanyl;

- 925 .



Ac- Ser SerChgd nSerGy; (SEQ ID.NO : 98)

Ac- Ser Serwbdoigdfasr Ser-4-trans-L-Hyp; (SEQ ID.NO : 99) PCT/US98/25358
Ac- Ser Ser Chgd nSer SerPro; (SEQ ID.NO.: 100)

Ac- 4-trans-L-HypSer Ser Chg@ nSer Al a; (SEQ ID. NO : 103) 10

Ac- 4-trans-L-HypSer Ser Chgd@ nSer Chg; (SEQ I D. NO : 104)
Ac-4-trans-L-HypSer Ser Chgd nSer Ser Sar; (SEQ. |1 D. NO.: 105)
Ac-SerSerCth nSer Ser Hyp; (SEQ I D. NO.: 106) 15

Ac-4-trans-L-HypSer S aer SerPro; (SEQ ID.NO. : 107)

Ac- AbuSerSBrléthlnSe (SEQ ID.NO.: 108) 20

- Ser Ser glgiﬁge?%%%f%@*%@éa?%f@&%md 100;
Ac-4-trans HypSerSgr gg)‘ﬁgd?grﬁg[lff IS(Z%EQ I}sl\p 114) 25

Ac-4-trans HypSerSer Ser) Sef Pro; (SEQ 1'D. NO. : 115)

Ac- Ser GhgGrrigSer Ser Pr19;2 6155@ I D. NO.: 116) 30
Ac- Ser ChgGLnSer Ser-4-trans-L-Hyp; (SEQ ID.NO : 117)

Ac- - Ser ChgGisSer Ser S8ror @SEQ | D. NO. :  118) Ac- Ser ChgGlLnSer Ser Ai bPr o;
(SEQ ID. NO. : 119) 35 Ac- Ser Chgd nSer Ser N-Me- Al a; (SEQ ID.NO : 120)
Ac- 4- t r ans UL isypSer S dhgbwsgr SerPip; (SEQID.NO: 124) and 40

Ac- Ser Chgd nSer Ser N- Me-dA; (SEQ I D. NO.: 125)

or the pharmaceutically acceptable salt or optical isomer thereof.
10
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-HypSerSerChgGlnSerGly; (SEQ.ID.NO.: 85)

20 Ac-4-trans-L—HypSérSerCthlnSerSerSar; (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)

= 1;;:)-4—trans-L-Hyp-Ser-Ser-Chg-Gln-Ser-Ser-4-trans-L-Hyp; (SEQ.ID.NO.:
Ac-Abu-Ser-Ser-Chg-Gln-Ser-Pro; (SEQ.ID.NO.: 90)

30 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-HypSerSerChgGlnSerSer4-trans-L-Hyp; (SEQ.ID.NO.: 95)

40
Ac-4-trans-L-HypSerSerChgGlinSerPro; (SEQ.ID.NO.: 96)

- 26 -



wherein Abu is am nobutyric acid, 4-trans-L-Hyp is 4-trans-L-
hydroxypr ol W9928345 i s pi pecolinic acid, 3,4-DiHyp is 3,4- PCT/US98/25358
di hydroxyproline, 3-PAL is 3-pyridylalanine, Sar is sarcosine and Chg 45
i s cycl ohexyl gl yci ne. - 27 -

The foll ow ng conpounds are specific exanples of the

ol i gopept i de- desacet yl vi nbl asti ne conjugate of the instant invention:

[err] Ac- 4-trans-L-Hyp- Ser- Ser-Chg-G
I n- Ser - Ser - NAc-SerSerChgGlnSerGly; (SE EQ.NO. NgB)y  84)
carbon tern nus -4-trans-L- Hyp Ser-Ser-Chg-G n-Ser [err]

Ac—SerSerCthlnSerSer—4-trans-L Hyp; (SEQ.ID.NO.: 99)

> Ac-SerSerChgGlnSerSerPro; (SEQ.ID.Nb.: 100)

Ac-4-trans-L-HypSerSerChgGlnSerAla; (SEQ.ID.NO.: 103)

10  Ac-4-trans-L-HypSerSerChgGlnSerChg; (SEQ.ID.NO.: 104)
Ac-4-trans-L-HypSerSerChgGlnSerSerSar; (SEQ.ID.NO.: 105)
Ac-SerSerChgGlnSerSerHyp; (SEQ.ID.NO.: 106)

= Ac-4-trans-L-HypSerSerChgGlnSerSerPro; (SEQ.ID.NO.: 107)
Ac-AbuSerSerChgGlnSer(dSer)Pro; (SEQ.ID.NO.: 108)

20  Ac-AbuSerSerChgGlnSerSerPro; (SEQ.ID.NO.: 109)
Ac-SerSerChgGlnSerSerPro; (SEQ.ID.NO.: 111)
Ac-4-trans-L-HypSerSerChg(dGln)SerSerPro; (SEQ.ID.NO.: 114)

= Ac-4-trans-L-HypSerSerChg(dGln)(dSer)SerPro; (SEQ.ID.NO.: 115)
Ac-SerChgGln-SerSerPro; (SEQ.ID.NO.: 116)

30  Ac-SerChgGlnSerSer-4-trans-L-Hyp; (SEQ.ID.NO.: 117)
Ac--SerChgGlnSerSerSar; (SEQ.ID.NO.: 118)
Ac-SerChgGlnSerSerAibPro; (SEQ.ID.NO.: 119)

» Ac-SerChgGlnSerSerN-Me-Ala; (SEQ.ID.NO.: 120)
Ac-4-trans-L-HypSerSerChgGlinSerSerPip; (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  1s cyclohexylglycine.
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(SEQ I D. NO. : 85) carbon term nus

- Ac- 4- t r anwoL99ldgpisSer. - Ser - Chg- GI n- Ser Ser [err] PCT/US98/25358
(SEQ I D. NO.: 86) carbon term nus 10
-28 - ' 0
Ac- 4-trans-L-Hyp- Ser- Ser-Chg-d n- Ser - Ser-N (SEQ I D. NO. :
87) carbon term nus |
Ac- 4-trans-L-Hyp- Ser - Ser - Chg- @ n- Ser Val [err]

(SEQ ID.NO. : 88) carbon terninus
[err] Ac- 4- t Thesfallowmgseempeunds are specifi¢ examples of the

(SEQ . N@lﬁoégbude-ﬁa%fygggfgfhﬁﬁie con_gls%lte of the instant invefigiof¥ou- Ser - Ser -

Chg- GnS cabntriu

wherein X is
02'
HO
Ac-4-rans-L-Hyp-Ser-Ser-Chg-Gin-Ser-Ser-N

(SEQID.NO.: 84) carbon terminus

H \i
N
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-Ser -~ k3

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

CHy Q
Ac-4-trans-L-Hyp-Ser-Ser-Chg-GIn-SerSer -~ \)Lf

(SEQ.ID.NO.: 86)

carbon terminus
10
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(SEQ I D. NO. ; carbon term nus [err]

- Abu- Ser - Ser V@l VAP Ser - N (SEQ ID.NO : 91) PCT/US98/25358
carbon term nus - 29 -
[err] [err] : [err] Ser - Ser - Chg- d n- Ser -
carbon term nus : (SEQ ID.NO : 92)
Ac- 4-trans-L- Hyp- Ser - Ser - Chg- G n- Ser - Val
[err] (SEQ 1 D.NO.: 93) carbon tegrm nus

Ac- 4-trans-L-Hyp-Ser-Ser-Chg-G n-Ser-Leu [err]
(SEQ ID.NO.: 94) carbon term nus

Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-Ser-Ser-N
(SEQ.ID.NO.: 87)

carbon terminus

Ac-4-trans-L-Hyp-Ser-Ser-Chg-GIn-SerVal =~ O\/ﬁ\g’

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

o,
H OH
Ac-4—trans-L-Hyp—Ser-Ser-Chg-GIn-Ser-S/er-N

(SEQ.ID.NO.: 89) carbon terminus

U
[VaVaVol

o} ~

H :
Ac—Abu-Ser—Ser—Chg-Gln-Se@

U
NN

?I’r

0
o
HO H
\/U\ Abu-Ser—Ser-Chg-Gln-&}e:lQ

(SEQ.ID.NO.: 91) carbon terminus
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5 or the pharmaceutically acceptable salt or optical isonmer thereof.

The ol i gowexsoize®s, pepti de subunits and peptide derivati veBCT/USI¥23p%80
termed "peptides”) of the present invention can be synthesized from
their constituent am no acids by conventional peptide synthesis

techni ques, preferably by solid-phase technol ogy. The peptides are 10 then
purified by reverse-phase high performance |iquid chromatography

(HPLCO) . St andard net hods of peptidgg.synthesis are
di scl osed, for exanple, in the follow ng vvorgs: Schroeder et al., "The
Pepti des", Vol . I, Acadéegic Press 1965; Bodans] al., "Peptide

Synt hesis", 15 Inter ce Rublishers, 1966; M@Ehmle (ed.) "Protective
G oups in Organi ¢ Chenystr Ser-Seefing-BineSer-Seps:_ABar any et al., "The
Pepti des: Anal ysi s, Sypthesis, Biology" 2, apter 1, Acadenmi c Press,

1980, and Stewart et al: Nl i d Phaseclgﬁ%{' 2 t hesi s", Second
Edition, Pierce Chem cal |C0 any, 1984. U gs of these works
are hereby 20 incorporated by erence.

- 30 - salit ably substituted cyclic amno acid
havi ng a hydrophilic SL(J%ER 'Pu@ﬁ’t éi%)hl ch may be incorporated into the

i nst ant conj ugat es by standard pept| de synthesis techniques, is itself
ei t her comercially available or is readily synthesized by techniques
well 5 known in the art or described herein. Thus nt ses of suitably
substituted prolin | wa{'g/ S and

references cited tﬁé—rﬁrﬁng?sﬁ%%%grsré;%@@a IRéeE’

2925-2930 (1995); P. G 11 CLubel I, J.
60: 2658- 2659 (1995); and @E&I'}S{Na catbcmtermihusl\/bd Chem 10
34:457-461 (1991). The teachings of these works are hereby

i ncor porated by reference. The phar maceytical |y
acceptable salts of, th Qﬁ/\ﬁ“ .l ude the
conventional non-td¥ éeirans-L-ggpttger- c% %ﬁéhg of thissinvention as
formed, e.g., from non- toxic i nor gani ¢ or orfgani ¢ &tizds. For exanpl e,
such conventi onal S i terbofdetnhinee derived from i norganic
aci ds such as hydro&ﬁ@ﬁécﬁoh%‘ obrom c, sulfuric, sulfamc,
phosphoric, nitric and the like: and the sal ts prepared from organic
aci ds such as acetic, a?r opionic, succinic, glycolic, stearic, lactic,
mal i c, Har tarrthe, pharmaceutlc ly acceptable salt or optlcal 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 et 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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20 citric, ascorbic, pamoic, naleic, hydroxymal eic, phenylacetic,
glutamc, b&Q¥28345alicylic, sulfanilic, 2-acetoxybenzoic, POTVES9825358
t ol uenesul foni ¢, net hanesul fonic, ethane disulfonic, oxalic,

i sethionic, trifluoroacetic and the |iKke. The conj ugat es
of the instant invention which conprise 25 the oligopeptide containing the
PSA cl eavage site and a vinca al kal oid cytot oxi ¢ agent nay be

synthesi zed by t echni qofize YekdbloRitribdleli ¥ clic amfRFAGHRvAREM Sty art.
he vinca drug nmay

For exanpl e, ,t hydr ox (oiety on. t ) ] Pe covalently

attached to thigﬁ'epﬁggp\% stifment, wWhich may beincerporated antuthesinstanthat  an

est ér bond i%ofn;?_lgﬁés biyostanfid Péptid SPRResi té?%ﬁﬂbsﬁiﬁ&e@ﬁeﬁh nbi nati on
a |

of HBTU and HOB . co nati.on o0}f., BOP and, dazol e, a conhi nation of
DCC and commmercially; available ogds r zeqihy Wes Wetci d may
al se be abti \katoweh by theari opdebaibed herirnyImesswitheses 6£ shitilslyand
regcted I RGORGEREA ool (logBLITF A KSHSh s sPRBSSERY, L v 1
t he synt hesi geferences citodpbereain: b5 Ezqeeira\etrali, oh OxgreChem. 60ed to prot ect

[ | J 1t t rt nds and
! ntermedi at ed 2293 &925’£2ﬁ23ﬁ¥~[‘.)b%%5%£ Qs SEan ot her
portions of tGQe2@’5 (1995 esd MndVablalladayresadt,ibddedr €hennpl ete, or at
any desi1@d 34:457i481 (rgglrwlTuewémﬁngf%ééww%Eyafe Hb*]éb be renoved by,

;g(rj depr o?é?gﬁéﬁpﬁ%%bogygegﬁ%%@g{?gggl nionyfjlr gaﬁgniheﬂjgt ry. orect! ge
Cher Stry, Miure. e peat i RORGEPIGHE RO ooy o e
G oups i % C)r’\%g@%o'ﬁx%%éi§ mygnhion inclyde ﬂa%ﬁs(%nwn%énﬁ non-fpX¥gns, Ny, NY
(1981) for t iselts eiche mpmpoymds of thiscnyentips astfoeined, e.g.Msorhamsef ul in
L, b epes 2 498t BRSNS it AN SBGPLyampte! AURLUMnetIal 1 e
for exanpl e, DOPetXIC qlki? incladrshose dgrivedfrom inosgaticacidosagh asacet yl
Ler ] et or ob s of Ry HydrOBIRe, ulfucic, AFghE! HOSHAOMIAC 1 ang
derr]-derrpn @Pdﬂsﬁéa%aﬁlpﬁ salth ppepaedifram otganicacidssushyatr bony!
benzyl oxycar hoetit, prgishivs weechioyglycolic, steatid, lakeazalisy eathasy!
hal o (G 207 SHs HREORIR Y palic, pnpleiS, BHORKYmAteis, 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
25  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
30 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]undec-7-ene).
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2,2,2-trichl oroethoxycarbonyl; and d-Cerr] arylal kyl and al kenyl
group sucwoa9ngfszyl, phenethyl, allyl, trityl, and the |ikernuShanssss25
comonly used am no-protecting groups are those in the form of
enanmi nes prepared with [err]-keto-esters such as nethyl or ethyl

acet oacet at e. Usef ul carboxy-protecting groups may

I ncl ude, for exanple, Cerr]-Cerr] alkyl groups such as nethyl,

L 21 chl or oet hyl Onbntialed bz} Shbrstartds oplfh 8, synhesis ,op, s
benzyl, 4- of compaiadsyof the m\laminm;mle may need to pmﬁe;zt Narioys,
di pheny| m#}éﬁ%‘nve%ﬁfcru]on%ﬁﬁfers]o ﬁ%‘ﬁﬁﬁ Eﬁeﬁkﬁf 1ny termé?ﬁates

acet oxynet ropl onoxymet hyl ~and rou

- 32 - while & desxredsrq@nanactwcamcd&m oilaen pomqnys y of theret hyl al | yI
tri-(Cser r#i cﬂekyk)fter thE devited rea%ﬁ‘bﬁhsa&?etddﬂi?léw 6t by 'an desired

[err]-p-to

f I - A5 t hyl
2.4,6. tr.na%Frfuirméﬂy S iesing ekpebd ML b B bt F o 1

%4 fll n:trex ﬁwlorltiydmtdgenb eytid yiskatls. Suehq)roﬁdaimﬂl ; g][OUps |
imlarly, usefu r 0X rotectin in¢cl ude, for exanple,
t he forrryl a I‘O{]gl %’%BB&E%WP‘%P@ aPm orga.qlﬁechﬁp "group, the
benzhydryl Omeosiqilledhin the atl 1sg'e|ﬁﬂ:m¢dtthd’rotect1vdg_rmha@gg amicoup, the

PEQLNYW'Y §@73)b§51§| group, the

t t

mrelt hox t%ﬁ%%@}&&%ﬁ‘aﬂé “j‘ﬁ rany| the Iike.

Wt h respefrotegtivi i : iz Sl f Grgene, C .ﬁ) 9Y| de conbi ned
W th desacg S'o 's ‘PSNY' ?fﬁftﬂﬁwdéﬁmg of rBE‘ét(ﬁ\}é) r&?%%ch' lustrate

the synthsis e _ton) at es o nst nt I

Reaction S eluspfuhm Bgenﬁreﬁsammmapue hoh e@gesent of ¢ he

ol i gopepti gggerftiori.he i nstant inventi on and the vinca al kal oid

cytoto c agent vinblastine ei att Emant of oxygen of

the 4- sacetyl vi nbl &5t WY ¢ eﬁ?ﬂ% Y’e‘r“fﬁ ?)&lub%peptlde 20
Wi | e ot hegr@mmmiudce&m&bmp )C alkanay] gr@mmsng such

conj ugat esg nagaﬁ,gd }yla f(aﬁ’(f) a single am no
ac!dtoths éﬁ m ah %1 % %&g |n|ng
ol i gopept i de3= ﬁ%’gf XnPy hgf 1y %’f t hod. It has
al so been hﬁcmcyddnbbnﬁl dandiG3-Cps5 arylmbyca_pbah)dxgroj:pa sﬁchars benzotri azi ne
(ODHBT%O mi\{ert(T\buutz)lxlylcgr onyri geﬁ%?lo?{ycH%ct)nylrf atlf]y(io;c(ﬁzcr:]grlbonyl,
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-C1( alkyl groups such as methyl, tert-butyl, decyl;
30 halo-C1-Cj0 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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coupling ste Reaction Schene Il illustrates preparation
of conj ugat © 99/283450f t he ol i gopepti des of the instant inverRCTUSISNEISRI N a

hydr oxy al kanolyl acid is used as a |linker between the vinca drug and
the 30 ol i gopepti de. - 338 -
REACTI ON SCHEME | OH [err] N2H4, 20- 25[ err] C,
Me CH [err] CH

as phenacyl, 4-halophenacyl, allyl, dimethylallyl, tri-(C1-C3 alkyl)

silyl, such as trimethylsilyl, B-p-toluenesulfonylethyl,

B-p-nitrophenylthioethyl, 2,4,6-trimethylbenzyl, B-methylthioethyl,

phthalimidomethyl, 2,4-dinitro-phenylsulphenyl, 2-nitrobenzhydryl
S and related groups.

Similarly, useful hydroxy protecting groups may
include, for example, the formyl group, the chloroacetyl group,
the benzyl group, the benzhydryl group, the trityl group, the
4-nitrobenzyl group, the trimethylsilyl group, the phenacyl

10 group, the tert-butyl group, the methoxymethyl group, the
tetrahydropyranyl group, and the like.

With respect to the preferred embodiment of an
oligopeptide combined with desacetylvinblastine, the following
Reaction Schemes illustrate the synthsis of the conjugates of the

15 instant invention.

Reaction Scheme I 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 HOAL 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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[err] -34 REACTI ON SCHEME | (conti nued)

WO 99/28345 PCT/US98/25358

REACTION SCHEME I

OH
| CH,CHj

N2H4,20‘25°C, MeOH

N
H
CH30 OH
CHj :
vinblastine CO,CH,3

1. N-protected amino
acid chioride

pyridine/CH,Cl,

CH4O

CO,CH,

des acetylvinblastine
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[err] - 35 - REACTI ON SCHEME | |
DVAP/ WO 99/28345r ot ect ed ami no aci d DCC PCT/US98/25358
HO (CH2)[err]WCH2)[err] - CJerr] benzyl N-protected anm no acid
- O (CH)[err]WCH2)[err] - CO2benzyl
hydr ogenat i on

REACTION SCHEME I (continued)

OCH
o ~JCHCHs
peptide-R, HOAt
. -
N™ <CO,CH, 2,4,6-collidine
H ' N EDC, DMF
: |
l D o] 'CHzCHs
CH;0 e O - amino acid
CH, i OF
8 2 carbon terminus
CO,CH,
OH
N ~J<CHaCH
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. (cont i nuewo 9928345 PCT/US98/25358
REACTION SCHEME II
. , DMAP/
N-protected amino acid DCC
+

HO- (CH,),W(CHy,), - COzbenzyl

N-protected amino acid - O- (CH,),W(CH,), - COzbenzy!

hydrogenation
OH
WCH,CH3,

1. N-protected
amino acid - O- (CH,),W(CH,), - CO,H

N CO,CHs DMAP/DCC

2. deprotect
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[err] - 37- The

ol i gopept i AR Y¥IBHxi ¢ agent conjugates of the inven- t POTYUSYS25B88ef Ul
in the treatnment of diseases that are characterized by abnornmal cells
or abnormal proliferation of cells, whether malignant

REACTION SCHEME II (continued)

peptide-R, HOAt

2,4,6-collidine
EDC, DMF

) {YOH
Z-’e o)

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

carbon terminus

CO,CH,

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

\ carbon terminus
nitrogen terminus
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or benign, wherein those cells are characterized by their secretion of 5
enzynat i cedd 992884si ve PSA. Such di seases include, but are n@CThisests3ssto,
prostate cancer, benign prostatic hyperplasia, netastatic prostate cancer,

breast cancer and the like. The ol i gopepti de-cyt ot oxic
agent conjugates of the |nven- tion are admnistered to the patient in
the formof a pharmaceutical conposi tion which conprises a conj ugate of

of the instant i nventm&ohggpeﬁﬁﬂeac}ﬁg%mﬁémeah;&&egsm;hﬁv&?r rier,

exci pi ent or diluent Ica acceptable :
refers to ttiemeregseful inHherreatmentraf diseasss thﬁttaﬁ% Chﬂé%ﬁtﬁﬁﬂ@ &Y di agnosi s

of a warm biiffethlaEIT by abnormar Sllf&atibﬁr oﬁéém" Wheﬂléi‘l&'iﬁﬁ n‘aﬁt“ ne,

proci ne, bovi ne,. nmuri ne, cani e i ne, }bé,e TRmm }I\BH as an
avi an or ot%fe emﬁnmwherem Eh%ﬁ?dﬁ araﬁﬂ%ﬂﬁ?-@ {11?61 tign o

adm ni s&r atéypymaticaly abﬁvaIPS/A Such divehseg irelbde,Hutt dre ndttlimmdowﬁ :

i ntramuscul ar, . subcut an [i,t oneal [.intra iLc route.
Such T or miIBISHHE Galirepabetien Rrosiatit hYREmIS s retaRlaric oAt agicer,
exci pi ent s breast camcdrcarahtheskkel ed in 20 the art. In this regard, See,

R t Ph k
5 o Lo s ar et bR BB gt bl DB
i ncl ude pr dienmse admimisterec:toithe patienhin th@lfommﬁ)a @harmaceuum serum
al bum b th
e L el
for exanpl eand@adp WM‘EW ll“}’s%%ﬁﬂté ka?‘i‘lﬁ@r G?‘Flﬁlémaﬂﬁ 8kt r ose,
a pol yhydr IAsaiseahoph&&na&eﬁﬂm afcept ﬁbleall@ﬁémlta thbe¢ agents Whaél’pl e,

gl ycerin, py! eth Iene and. t he I ke. The

conposi ti on%ren‘g%&nﬁh‘?ﬁ‘ﬁ%ﬁaé‘&gp\ég Cﬁ@g Qﬂgﬁ}/ Qﬁ ‘L

net hyl and chpgdingpdonkegampleharriman) eqaine, tprecineké)ovhne,dnmmmj t he 30 f

Conposi n e 0

an ant il d%%ﬁﬁgugﬂhg‘g %ragﬁﬁ]rﬁ%ﬂlz%l su P‘S’gl or so | um i su#l t°e.

As used herblqodedhwmalm Thermpreterred mode afradminigtration is pmn&mﬂass a

product conpiitithilarty &P@ ﬁh&ﬁ@&ldd@ ftiapklistul Yy, SOBcaRREousS

- 38 - as any lﬁéoguct i/\/mch resﬂts

directly orintiaperitenegl, or 1ntra1ynﬁ aticnEuig: i Swch formulations ear bengr edi ent s

in the spec fdpwle@fﬁsmg garriers, diluents or excipihts ﬁmﬂmcwubne akiltedmnsi ti ons

may be & mh'élé dr§;erll I Lot ADL PrAdd &gAm)ng

t he acgéj;ta e (i &H&Fe ‘ sSivme Xat er,

Ri nger's sol6th ed., 4980, Mack Publishing &ninpmyhedmtechbysﬁsulm 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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The sterile_injectable preparation may also be a sterile I nj ectabl e
oi | -i n-wat eWQﬁJPWrmI sion where the active ingredient is PpCTUShsRsSEBVed
in the oily phase. For exanple, the active ingredient may be 10 first

. dissolved in a mxture of soybean oil and lecithin. The oil solution

then introduced into a water and glycerol mxture and processed to

forma m croemnul ati on. The i njectable solutions or

m croemul si o b m by

m cr oemul si %@Foﬁs well aj %@0@16%& %ﬁn%&ﬂ&éﬁdﬁeg Iy bR IflaREERGT

admini ster tH Bl 0 rmgmd;ﬂntsnnsth@rsmcwﬁ ammmtmau ntain

a constant circulatingThe hmwmlbeﬁl 81ﬁ8&shf%f]B€§nQH€?8 thf 40 or der

to maintain constant concentrati.on us |n ravenous

del i very devi %éiqﬁdgjectable@&qupp,sg 101}, mﬂﬂﬁl%ﬁc@m& ang t he

Del-t ec CADD- Rolv@ints that2fa rweinp&d{%d afd GRiter) Qli%g@t‘ﬂolutlon and 1soton1c

The pharmace 5@@3@ Cgﬁgﬁﬁg ns may be in the formof a sterile

i nj ectabl e ag oA suspensi on for intramuscul ar and

subcut aneous admi ni str aﬂleosterﬂ'mugesmbﬂmpsepmaﬁan 1hay fabsorbeat eidrile

according tojh _ LS Si tting 25

agents and s jé gﬂag%wﬁéwc%ﬁ@ﬁ%ﬁ%éﬂ?ﬁéﬂpﬁ e&ﬁ’%&%‘ﬁle’\ﬁﬁ

sterile inje %@ﬂ‘éﬁgﬂbﬂlﬁ gilyphasay Emrs@camphe sheactiveiingrediemi maydbeit i on or

suspensi ol i firse | n r for
rét didsoled f PR of be lféa‘if@flaazl eRithHED THY! off Yol

exanple as a solutlo in 1, 3- on, sterl |xed oils

are conventi ¥R €'(Siy 0&%@@%@@&3’@0 msl&ﬁf@l pEQEQSBedPEOr 30 this
pur pose any ﬁdnanch mmmbmulaﬁay be enpl oyed including synthetic nono-

or diglycerides. In adgyti.on f@}stglla0| ds such as oiel c acid find use

in the preparation of i dDjertplie solutions or microemulsighs may Béenous

adni ni strat i intfo mdtmtp%panmt sobkfoei-sﬂrbam by losdlIBolbs iRjeetianed so t hat

5o IB “AeALOES if e e BRYRRgeblys to lminister fhe sofytionee.

Pr ef er abl y mHeregraulsion in sudiiarwey @sdo mairitainea lconsﬂaﬂt cmmghtnig about 0.2 g
to about 1 g v n are
c@ﬁcéﬁl@atlon onlgé tahht cJﬂ@ogﬁfaJ “gfing 1 f u {}1 gﬁ%gas the

effective over a wd psage ran
di sease st at ‘éo?%}a%c?%%%%n@, %eommuws)mi@mowdeémrydemcmyr i ed, the

manner in whbe rmtﬂized An ceRpIBTfBuch 2AEVIRL TS BEDeliBTAID-PEUET {ygitie and

condi ti th as other tactors to be term ned by
the tre “}ﬂﬁf‘? &9 n[trpg(gglous PumPhe anount administered to any given
pati ent nrust be det er nThe pharmmeeutical compositions may be in the form of a
sterile injectable aqueous or oleagenous suspension for intramuscular
and subcutaneous administration. This suspension may be formulated
according to the known art using those suitable dispersing or wetting
25 agents and suspending agents which have been mentioned above. The
sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, for
example as a solution in 1,3-butane diol. In addition, sterile, fixed oils
are conventionally employed as a solvent or suspending medium. For
30 this purpose any bland fixed oil may be employed including synthetic
mono- or diglycerides. In addition, fatty acids such as oleic acid find
use in the preparation of injectables.
For intravenous administration, the composition preferably
will be prepared so that the amount administered to the patient will be

r-q
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I ndi vi dual basis. 10 One skilled in the art will appreciate

t hat al t hguepdvgpaci fic reagents and reaction conditi opeTarses/zs3ss i ned
in the foll owi ng exanpl es, nodi fication can be nade which are neant to
be enconpassed by the spirit and scope of the invention. The follow ng
preparations and exanpl es, therefore, are provided to further

illustrate the invention, 15 and are not limting.

EXAMPLES . .

des- Acet y| $ampahayt (.0} tg ?tf@%c]etgy?glﬁfef SRRIYE %&g@?g,é@g_a&lﬂpnt

Ser - Ser - Pr ajinsinistered will k&t pthe ranger epabaut 0i2 grtosabst- 1 geef theyi nbl astine
25 . 4 Hala] ' sanll fat

(3 gma v- 1§9mugate TR LhnRlpafed0r g invendiiP afe Sifellive dver dﬁﬁ’#ﬂé@ )

and tr eat edosage ramgerdepending om factors sueh as she discasastats toho e

Stirredsat oﬁ%zﬂisrd i€af E’ffeé@ghbe mbaifieRchenanaer By wsicAlthd to a thick
paste, Which was partitioned t men%%g of.
ortions

en 300. of ,CH2CL 2 an 50
sat ur at ed mnmtem@dmmsefféﬁgﬁgﬁaw %ngﬁéﬂd\ﬁopﬁltioﬁég-tﬁ? pati
T00 T eacl o s aeDRdtom B B Y (e e prysician Siusd it

each o .and saturat ed. : .
- 40- thé amiu F%‘&g%Pééﬂiaé‘M %V&Psp%é?’ﬁ Wgﬁeéi?é?“%}??d%&? Na2S04,
and the indsddusibasies renoved at reduced pressure to yield the title
compou as an - Wi ' | T | stored
at -20?@”] C ungqf) f‘egg@&l gﬂfﬁé ahls‘%’gg a@ﬁké&aﬁ@%r% 0 péﬁ%s-
Acet yl vi nbirasgénts andoreatisin/cgndisions are outlined in the following exqrgples, e of
802 a3 {1 Gdaliidoréart bEGhmde whicﬁcﬁfeahéhﬁpic%é eomtiassed bydthen 3 m  of

O . 3

CH2d 2 and anhy us, . pyr e_under nitrogen, was treated
with 1.39 @pat ﬁ@BPGIQ$%%V&nMn- c &PQQ"‘(IPE&LGP aens ald anced
Chent ech), e?dé%;fgé@, therefore, Wae provided to faethpillasirhte tie RbfentidiC. When
anal ysblg by LC reveal.ed the presence of unreacted starting des-
acet yl ¥Pnbl %Poaﬁmﬁw-oao g of Fnoc-Pro-d was added, with
stirring another 20 hr to conplete

EXAMPLES

EXAMPLE 1
20
des-Acetylvinblastine-4-O-(N-Acetyl-4-trans-L-Hyp-Ser-Ser-Chg-Gln-
Ser-Ser-Pro) ester

Step A: Preparation of 4-des- Acetylvinblastine
25 A sample of 2.40 g (2.63 mmol) of vinblastine sulfate

(Sigma V-1377) was dissolved under N2 in 135 ml of absolute methanol

and treated with 45 ml of anhydrous hydrazine, and the solution was
stirred at 20-25°C for 18 hr. The reaction was evaporated to a thick
paste, which was partitioned between 300 ml of CH2CI2 and 150 ml

30 of saturated NaHCO3. The aqueous layer was washed with 2 100-ml
portions of CH2Cl2 , and each of the 3 CH2CI2 layers in turn was
washed with 100 ml each of H20 (2X) and saturated NaCl (1X). The
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the reaction. Water (ca. 3 m) was added to react with the excess acid 15
chl oride, 2M@9RW480l uti on was then evaporated to dryness amrdT{ISo8/25358

ti oned between 300 m of EtOAc and 150 ml of saturated NaHCG3,

foll owed by washing twice with saturated NaCl . After drying (Na2sO4) ,
t he sol vent was renoved under reduced pressure to give an or ange- br own
residue, to which was added 30 mM of DMF and 14 ml of 20 piperidine, and

oL T SOy RO SR B Nao SR GROINE 0,911

a orange-yell ow sem - Si due. about 1

hr, approx. 1@?&, I . IS

mat érial, fo gﬁ@d@% g acxfégfali@g Egcrlgjg\%%%@&oﬁﬁélsdh% tﬁgg%%%ﬁ (Sal}ﬁ:fj]

soni cation ugy ah of BHies eryitaliRleWolRl) Tk aEfeiAEYasWoredeatap@egus 25

| ayer had attained a stable pH of 4.5-5.0 (noistened pH range 4-6

paper). The wmpikwses | ayer was then washed with 1 100-m portion of

et her, and each ether |ayer was washed in turn with 50 m of H20. The

- 41 - 5 conbi ned aqueous | ayers were subjected to preparative
HPLC in 2 tion | t a- Pak col um 15[ err]M 300A (A =
0. 1% TF 3. B = Ifreparaty g ablasting 4-OsProlvl) asters

70 mn. Pooledfractioé y Ide 7’ oncer r tion an Iyophiization,
the title conpound. sélﬁnf&e(ﬁogb mg?f-t(m 2ol} b £-des?

N Aoetyl - SRSANRREr R I CRRCHAMA 18 ) o ambydrops, oo
2100 B2 T bR BRSSPI ot 1 YR ISREEL TS Ay 0el

pr ot ocollousetslamri&ef(gﬁﬂo@ms&,(,&doanced _on%;adtkcﬁj, zﬁﬁpﬂxeoﬁﬁggﬁeé@ 4 owi ng

protected am no aci ds: Fnoc- Ser (t-Bu)-OH ~Frnoc- d n- noc- Chg- OH,
Froc- 4- t r ansstirréd for02%) Hicat 26RC.ad¥hen analykis d9UHPEC eenvddled the Duri ng each
coupling cycle Fnoc protection was renoved using 20% pi peridine in

N-met hyl - 2- presengsyof unrenaied stariig)dest icetylrintigstins, nogher O50\yP.

conpi et Fon- &t Fmoc i livanadhld, it BeptnEanptaen 0de taqosmplete yi el d t he
N Acet |- 4. (Peaction, Wakca. amhavas addeddp roagt with the cxcess acid  one

0. 5- ol 57 UncIbridBE aRQ IHE sBRRiH Fdsthel ARDorated to dryness and parti-

tioned between 300 ml of EtOAc and 150 ml of saturated NaHCO3,
followed by washing twice with saturated NaCl. After drying
(Na2504), 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 agueous
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 H2O. The
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suspended in 25 m of TFA, followed by addition of 0.625 m each of
H20 and t ksyo sa3sepy! sil ane, then stirring at 25 for 2.0 hr pChingso82s3ss eavage
m xture was filtered, the solids were washed with TFA, the sol vent s
were renmoved fromthe filtrate under reduced pressure, and the

-42- residue was triturated with ether to give a pale yellow
solid, which was isolated by filtration and drying in vacuo to afford

LD | OB aquenys YBERRRE SobiHea 9 ibplave FPLCn 2

Gr di ent A
o hoemnTF’(Aﬁag‘gionE 1P Wt €44 elfhPak column 151M 300A (A =0.1% |

TFA/ acet Onl'I‘lf“J‘&/IﬂIz'v5 O;B = 0 1% TFA/CHBQ\N), gradient elition §15 #>n70M A gh
Resol ution ES/ FT Step E des-

Acet yl vi nblHp mine- Po&dd\frécﬁbnb yieldeds upohygorfentration and :
Ser-Chg-d n-Ser-Ser-Pro) ester Sanpl es of 522 ng (0. 66
mmol ) of t Hyophfization,rthetilepompannchd 555 ng (ca. 0.6 mmol) of 4-des-
Acetyl vi nbl asti ne 4-O (Prolyl) ester from Step B, prepared as above,
were dissolved in 17 ml of DW under N2. Then 163 ng (1.13 nmol) of

Lo 657 (rSEBned SNpeoty-rmsel HvpSer sehihe S-St RN vet

fol | oned by cooling tRe err]C and 20 addition of 155 ng (0.81 mmol) of
1- (3-di net hyl am nopr EDC) .

Stirring was continueg ta‘i‘ﬁfl 51[an, ISep(tOBul-he coupling .
as nonitored by anal ytica gl—‘H_ﬂéos MCC(GJM ;)ngl%%ésg (— OuB

TFA/ CHION) , WANG atsinnibaided a010.82 mmol/@, the foyeqtedi eawrdist i on of
2,4,6-collidine. After 12 hr the reaction 2 was wor ked up by addition of

~4 m of Hxyrthesizedtom a ABE mo®11430A peptidecsyntbasizer edaptedaformal | vol ume

d di | ut 59
e e dhoes Bh protoc] v 3RS
-43-

mmol) of each of the following protected amino acids: Fmoc-Ser

(t-Bu)-OH, Fmoc-Gln-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;methy1~2-

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 '

Step D: N-Acetyl-4-trans-L-Hyp-Ser-Ser-Chg-Gln-Ser-Ser- OH

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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Del t a- Pak colum 15[ err] M 300A (A = 0. 1% TFAHO B = 0. 1% TFA/ CH3CN) ,
gradi-ent el MOYRSHS --> 65% A / 70 min). Honpbgeneous f r aCE0898/25358
containing the later-eluting product (evaluated by HPLC, system A, 95
--> 65%A/ 30 min) fromboth runs were pooled and 5 concentrated to a
vol une of ~50 m and passed through approx. 40 m of AAX4 ion
exchange resin (acetate cycle), followed by freeze-drying to give the

Litle compougkiatie dway ARfbirhlcBSHitIRMHE to give o plldTelfRoPLAiA ChECH Whs"S:

1637.0 10

des- Acet yl vi isslated be ft@tion feddyying fo taMPFoRe" BSmPbimdl 5
Ser-Ser-Pro) ester g%et ate j'm@‘ md,& sanpl etg;é(ﬁg 50 g™ (3. g'mml)

of 4-O (prolyl) des- acetyl vinbl astine TFA salt, prepared as descri bed
i n Exanpl e 11@3{3€p B, ... was di ssolved in 300 m of DMF under N2, and the
sol-uti on was &onditiong,systesnrA: Then 1.72 g (10.5 mol) of

3,4-dih - 3- hyd -4 -1,2,3-.20, b triazi QDHBT dded, d
the pH wes ad) st ed § oCPIBRI.. ' (¥ ¥ilasnbh con 28 TR IRDATSMGDers w th
N- net hyl hol i N foll b addi tj f 4. .(5.23
rrrrg:3 ) )c/)f rrﬂlg KI— :aur:]gt §/I I-\@hmm"hept ape%@%@%%’%gngng QBeb,%%p&léi onwi se
| 1 owi | et di | uti b NN H ain
all owi ng conpl ete I ssol ution e%v%végthQlf e dl:lf%p was ag

adjusted to 7.0 25 with NMM and 1.8
1- (3-di net hyl am nopr opyl ) - 3- et hyRoah ILkagide hydrochl ori de (EDC) was
added, followed by stirring of me sopgtita:[]gﬂrﬂlgt O-5[err]C until
conpl etion of the coupFlgg.as nonitof ml/min by anal ytical HPLC (system A),
mai ntaining the pH at ca. 7 by periodic addition of NMM The anal ysis
showed tHe nhligh ResohanenESFT2MS: 389.31in retention time preceded by a
m nor conponent (ca. 10 % at 26.1 mn, identified as the D Ser isoner
of the title conpound. After 20 hr the reaction was worked up by
addi ti on of of H20 apd, after .
44 §9eg”ii: 5es- Rcety?vm%lasﬂne—4—O-(N—Acetyl-4—trans-L—Hyp-Ser—
Ser-Chg-Gln-Ser-Ser-Pro) ester
Samples of 522 mg (0.66 mmol) of the peptide from step
15 D and 555 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
(HOAL®) 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 mmo}) 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 H20 and, after stirring 1 hr,

concentrated to a small volume iz vacuo and dissolution in ca. 150 ml

of 5% HOAc. and preparative HPLC in two portions on a Waters C1g
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stirring 1 hr, concentrated to a small volunme in vacuo and dissol ution
in ca. 50§0Yongdss20% HOAC. and preparative HPLC in 12 port pOonusesnsass

Waters Cl18 Delta-Pak colum 15mM 300A (A = 0.1% TFA/H2Q, B = 0.1%

TFA/ CH3CN), gradient elution 85 --> 65% A/ 90 mn) at a flow 5 rate of
80 nim n. Honbgeneous fractions (eval uated by HPLC, system
O representing approx one- fourth of the total run were pooled and
concentrated,t V. 0 ¢ 200 m

of B o- gadﬁs&?&%c&%ﬁ e o 00, R IR TEARIPOIB A8 070

reeze- ( ryﬁ)% (of af yoahid N eHohbLerrsyzound as
a lyophilize povxé Q%etr??r%ﬁ%lf)ﬂ??sﬁeg% y26 7 nrn S%/o pure; )

hi gh resol aﬁ?lagi aaReb
anal ysi s 2gtta]'g|:ﬂﬁn$%/6)?-{ t'@‘liljllg—%§ e?ﬁ gg&?ggﬁgévﬂ%r 4/ gyggpgmcor rected),
Glu 1/0. 92s¥£€efh @@@Liﬁ%% A3/B0 nfih) fidrh. Béth s wete pooléd and/ 0. 99, 15 -

pepti de content O. 516 ol / ny. Furt her conbi nation of
homgerﬁéousoﬁcaWamdstoamd'olume gil+50imhand passedntbrangly apmeor{’é) mdr ocessi ng

as above throu pr ox. 500 ml of ion exchange r , afforded an
addi t i onal oﬁrﬁﬂﬁ&f tﬁn enchange gesin (acetaie 6ale); E&lowed y Ireezgpsltging

condi ti ons, syst Vydac 15 cm #218TP5415,
C18 to give tlﬂﬂ ¢Rinpound as HY?H&ZCH“ powder. El uant. ..
Grad| ent (95%A --> 50%\) over 45 mn. 25 A =0.1% TFA H2O, B

= 0. 1% TFA!/ nitrile \Wavel enth... 214nm 280 nm
HPLC condi J‘ﬂ&ﬁsﬁe%‘gl?ﬂ@i‘hlésm'Ms 1637.0° " o) umm. VWydac 15 cm

#218TPHA15, C18 30 Flow... 1.5 mM/m n.
El uant. .. G adi ent (85%A --> 65%\) over 30 mn. A=0.1%
TFA/ H2O, B = 0. 1% TFA/ acetonitrile Wavel enth... 214nm 280

nm4535 Tabl e 1 showsEXAMPDEP1Ade-vi nca drug conjugates

des-Acetylvinblastine-4-O-(N-Acetyl-4-trans-L-Hyp-Ser-Ser-Chg-Gln-
15 Ser-Ser-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




that were prepared by the procedures described in Exanples 1 and 1A, but
utilizing tMNO2R8B45Hri ate am no acid resi dues and bl ocki ng PCT/US28[25358

acyl ation. Unless otherwi se indicated, the acetate salt of the conj ugat e
was prepared and tested. 5 TABLE 1

SEQ PEPTI DE- VI N CONJUGATE Tinme to 50% | D. NO
Substrate

gsiavage stirring 1 hr, concentrated to a small volume in vacuo and dissglnti Ry York
4- O ( Ac- 4- t r @ivsaL SPPpsboh Z0%BIHAPA. and prepapgtive HPLC in 12 portions on a
dAc- VI N Waters C18DRl(afPalké colwna- L5 3000 (A= 1), 1 HATFA/HN20; B +0UR=

2%0 ( (2- O—l) Q1 %EF&%@)’;‘%;@@CQ&%HS@ 88 "EW A / Ymin) at How Ot

4- Or(Ac- 35 ParaSenBQSmBni#AC- VI, N
4- O (Ac- 3- Pal - SSCh d dA
40 (Ac-4-trans L bypsHd n?ﬁlﬁémﬂmgw%@edh H?lrghﬁysgem 0

degr adat i on) represefting a:gr@c( dne4ourthnsf thdatsbeing Qfdtel posled)amdic- VI N 7

55 450 (Ac czﬁ??%% % QSR Fﬁ?ﬁ%ﬁ%@wﬁ%%& 00 mf?

4- O (Ac- 4- tra)tﬁd?m- Broax¢hangeciesin ﬁacetate&zycle), foowed by

j_ 8 E ﬁg t ran >z %&?ﬁ%@% %%ngﬁ"}%\n S,{’]it ﬁz compound as

349 98 a lyophlhzed4 e, { sxsm)A)/Q min, 98. Q%cpare; 99

93

e E e ggghh %@&éblﬁﬁéﬁ%m NS ¥636.82; amidd ac1d coia‘i)l%snmnal
4-O (Ac-4-tr §( & BCl ﬁ@,qgrx/?p%sl) of A};@Mcorrected)

dAc- VI N Glu 1/0 92 (Gln conveﬂi&%to Glu} (Tl 4/1.1 fy By 1/1.07, Pro 1/0.99,
trans-4-i1§dr ftlhe cro%ltf':n 0.516 mm Pl/mg 1; value is an average
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.
20
HPLC conditions, system A:
Column... Vydac 15 cm #218TP5415, C18
Flow... 1.5 ml/min.
Eluant... Gradient (95%A --> 50%A) over 45 min.
25 A =0.1% TFA/H20, B = 0.1% TFA/acetonitrile
Wavelenth... 214nm, 280 nm
HPLC conditions, system C:
Column... Vydac 15 cm #218TP5415, C18
30 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
35 Table 1 shows other peptide-vinca drug conjugates
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- 46- SEQ PEPTI DE- VI N CONJUGATE Time to 50%

| D. NO. WO 99/28345 Substrat e C eavasernsgs/2s3ss

by York PSA (M n) 1 02 (4-0O-Ac-(4-trans-L-Hyp)SSChgQ SL- 35
(dAc)-VIN 103 Ac-4-trans-L-HypSSChgQs-(4-O-Ala)- 23 (prod converts to
(dAc)-VIN 4- O A-dAc- VI N 10

Ac-4-trans-L- HypSSChgQsChg- (4- O

S ek et R4 Sty | and”®

S/ ?QC) - V|157 1 g@gtm 2t ggg%%fgséﬁﬁﬁé deld"i‘@éldﬁéif and bloéRing

Vi ndesi ne a aﬁbnSSI@hh;@s ﬂﬁ&wisélﬁdﬁﬁatdd&ﬂw ﬁtetate salt 60the 109
Ac- AbuSSChg% -0 P)-dAc-VIN
Ac- AbuSSChg@)r(]dg}a.te( waS- pepdred anditested. HOUR = 0% _

104

Ac-4-trans-L- HypSSChgQ SChg- (4- O 14 | actyl )-dAc-VIN 111
Ac- SSCh@Q SS- (4- O P) - Vi ndesi ne 22 112 4- O [ Ac- SSChgQ S(dS) -
4-trans-L- - 1 HOUR= 14% dAc- VI N 113
4- O [ Ac- 4- wg]ns- L- HypSSChgQ (dS) SP] -%RS (10X
dAc- VI N ENZ) 114 4-0-[Ac-4-trans-L-HypSSChg(dQ) SSP] -
10X ENZ o/ hSEQO% PEPTIDE-VIN CONJUGHTTE|. 11 5 Time to 50%
4- O [ Ac- 4- {IDNG-|L - HypSSChg(dQ (dS)SP]- 1 0X ENZ o/n = 0% Substrate
dAc- VI N 4- O ( Ac- SChgQ SSP) - dAc- VI N 15 Cleavaye
4- O [ Ac- SC trans-L-Hyp] -dAc-VI N 15 11 8 by York PSA
4-O [ Ac- - SChgQSY- Sar] - dAc- VI N 39 n =2 119 (Min)
4- O [ Ac- SC Ai 9P| Ac-Aetransdl -HypSSChgQ-88-4-trarssL-Hyp)- 13
4- O [ Ac- SChgQSS(IN- Me- Al a) ] - dAc- VI NdAc-VIN 30 121 .
4- O [ Ac- SCIhge6- Al b- P3-OHpacMHrans-L-HypSSGRgGEB-P)-dAc-VIN 1 HOUR =
8%
90 4-O-(Ac-Abu- SSC_[)_g_Q SP)-dAc-VIN 80
91 4-O-( (2-OH)Ac-Abu-8 SSCMS—P[-dAc-VIN 110
92 4-O-(Ac-3-Pal-SSChgQS-P)-dAc-VIN 80
97 4-0-(Ac-3-Pal-SSChgQ(dS)- P)-dAc-VIN 3 HOURS =
0%
93 4-()-(Ac-4-trans-L-HypSS_Cth_SL-Iactyl)—dAc-VIN 10 (slight
degradation)
94 4-0- (Ac-4-trans-L-HypSSCthSV-IactyI)-dAc—VIN 7 (stable)
88 4-O-(Ac-4-trans-L-HypSSChgQSV-glycolyl)-VIN 8
85 4-0-_(Ac-4-trans-L-HypSSCthS -Glycine)-(dAc)-VIN 30
86 4-0-(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%
o8 4-Oﬁc-SSCthS-GIy) (dAc)-VIN 55
99 4-O- -(Ac-SSChgQ-SS-4-trans-L-Hyp)-dAc-VIN 22
100 ] 4-0-(Ac-SSChgQ-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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122 4- O [(2- OH) Ac- SChgQsS-Sar]-dAc-VIN 1 HOUR = 4% 123
4- O [ Ac- SCHYQS%28348] - dAc- VI N 15 124 PCT/US98/25358
4-O [ Ac 4-trans- L- HypSSChgQSS- Pi p] - 13 dAc- VI N
1 25 4-0O[Ac- SChg@BS- (N- Me- dA) ] - dAc- VI N 1 HOUR = 26%
- 47- EXAMPLE 4 Assessnent
of the Recognition of A igopeptide-Vinca Drug Conjugates by Free PSA 5
The conjugates prepared as described in Exanple 3 were individually
di ssol ved i FEBEQUOT OFSTT ON DPEEPAIDEN TUGATE Time to 50%
tris(hydrox) nqaé&éi) hm nonet hane pH7. 4, 140 nM Nad ) ] t.he ,. ution
added to PSA ar ration of 100 to 1. Alternati y " SA
di gesti on byfer+ .Tb +Zee {ft Hane
pH7. 4, 140 fM Nacl 9h i tion
times by th ;—__a_f-L.na.l_J %
(vol une/ vol . . -+ 19$ ( ﬁ@ da%?' (prod C\W‘V?\ Y
znd 2. The MM%W 4-O-A-pAGNINI G -phase
C 18 col urm|usi ng18d aghedutrans-Lokiypd Chgi(4-Q5 [gradi ed. The gnount
of time (in{mnutes){required foghsoiyl-Vidvage ol the noted
ol i gopept i d¢- cyt oy @g| cAegktranstrHyp8SE&hgR S 8- (éFQ-}BH—TD-I ¢ally 15 actiVe free
PSA were then cal cul ¢t ed. The resytAg)-¥i¢ shown in Taple 1.
EXAMPLE 5 2 107 w?fzr-mdaaamhsom W? Viablyl)PEPt 1 dyT {per 1 vat iives of
Vi nca Drugs GHAE VINC' i es of th<h cl eaveabl e
ol i gopept i dg=viTiT [P BArs rewfr'm'gg_rn—éxﬁrrpl e
3, agai nst  ne 106 Aco S kl | ed by unnodiffied
vinca drug Wwes assepset i an-dkanas-Bue-asray—Speettieat+y—cel |
cul tures of EIQp P 0S AT - -_" ) &.' 20 cgl I sT?dem gngt ed
C320) or 47D-c8 5! G eg—wi-t-h ‘
cont ai ni ng Vari oud 08 Acy M{’ 'PQ r‘C o( Q A6 VIWn{ ugat e PPinal pifate
wel | vol ume|of 209p® r]A):—AbuSSCth SS-(4-0-P)- dAc-VIN 7 - 48-
110 Ac-AbuSSChgQ-(dS)-(a-O-P)-dAc-VIN 1 HOUR = 0%
104 Ac-4-trans-L-HypSSChgQ-SChg-(4-O- 14
_____lactyl)-dAc-VIN
111 Ac-SSChgQ-SS-(4-0-P)-Vindesine 22
112 4-O-[Ac-SSChgQ-S(dS)- 4-trans-L-Hyp]- | 1 HOUR = 14%
. dAc-VIN _
113| 4-O-[Ac-4-trans-L-HypSSChgQ-(dS)SP]- | 6 HOURS (10 X
I _ dAc-VIN ENZ)
119 4? 4-O-[Ac-4-trans-L-HypSSChg(dQ)SSP]- | 10X ENZ o/n = 0%
_ dAC-VIN N
11 5| 4-O-[Ac-4-trans-L-HypSSChg(dQ)(dS)SP}-| 10X ENZ o/n = 0%
_ dAc-VIN _
116 4-O-(Ac-SChgQ-SSP)-dAc-VIN 15
117] 4-O-[Ac-SChgQSS4-trans-L-Hyp]-dAc-VIN| 15
118 4-0-[Ac--SChgQSS-Sar]-dAc-VIN 39n=2
119]  4-O-[Ac-SChgQSS-Aib-P]-dAc-VIN 15, 23
120] 4-O-[Ac-SChgQSS(N-Me-Ala)]-dAc-VIN 30
121 4-O-JAc-SChgQS-Aib-P-dAc-VIN 1 HOUR = 8%
122 fﬁ-[@-@H)Ac-SCthSS-Sar]-dAc-_VlN 1 HOUR =4%
123 4-O-[Ac-SChgQSS-PipJ-dAc-VIN 15
124 4-O-[Ac-4-trans-L-HypSSChgQSS-Pip}- 13
__ dAc-VIN .
125 4-O-[Ac-SChgQSS-(N-Me-dA)]-dAc-VIN 1 HOUR = 26%
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The Col 0320DM cel |l s, which do not express free PSA, are used as a
control cavb99/2838st 0 det erm ne non-nechani sm based t oxi cit yecThe®sasdss s
were incubated for 3 days at 37[err]C, 20[err]l of Alamar Blue is added to

t he assay well. The cells were further incubated and the assay pl ates
were 5 read on a EL-3 10 ELI SA reader at the dual wavel engths of 570 and
600 nmat 4 and 7 hours after addition of Al amar Blue. Relative

per cent age viability at the var &entration of conjugate tested
was t hen cal cul ated versus co%ﬁ%ﬁ%ﬂconj ugate) cultures and an EC50 -
was determ ned. The results are shown in Table 2. Unless otherw se 10

I nglgcat ed, Asessmennbf theRecognitien of Qligopepnids Vinea ddrug Conjugates ‘

by Free PSA '
5 The conjugates prepared as described in Example

3 were individually dissolved in PSA digestion buffer (50 mM
tris(hydroxymethyl)-aminomethane pH7.4, 140 mM NaCl) and the
solution added to PSA at a molar ration of 100 to 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 ZnCl2. 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 35
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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TABLE 2 SEQ |ID PEPTI DE- VI N CONJUGATE (Cytotoxic Agent) LNCaP Cell
Kill No. WO 99/28345 in 72 HRI/U$8B535RS }
EC 50 ([err]M VI NBLASTI NE 0.5

( Col 0320DM = 0.5)
(4-O4-trans-L-Hyp)-dAc-VIN 0.6 (Col 0320DM =

1) n=2 4- O gl yci ne- (dAc)-VIN 0.3 (Col 0320DM =

. 8 3 =
8% o5 10§ Golo32 ODM ealls E&EI%{ M%t \ékgr s ree P! 6“%%%?1 5320DM
- Hyp) - dAc- Vtoitrol cell line to determifie hﬁmlmechaﬁlsm based tox1c1ty The cells
-O (Ac-4-trans-L-HypSSCh S-P)-dAc-VIN 47.9 (Col 0320DM
83.9)  9eweraiucybated h%rénéays ay 37 memsofbmmaﬁmue i3 adtledQol thi220DM
VIN in 5% FBS
4- O2( Ac- Abu- 885a¥gwel. FT haﬁz@ilvmre urthey lpmlp@tgdom the assay plates were
14.5) n (Co oDM =
23 83 "%, sigadsen a BL- 310 EIJSA rsadgy af thedualsrayelengths ah570! J&%

( Col 0320DM

92 m,at 4 and 7 hours aftes addjtion of Alamar,Blue, Relative, percentags’ >
01,75 St sy Mo Tt ) 0
T acﬁ”‘&‘”‘éé YerstbLonPiicconingate) cultures and an FCso WA 1Y
VIN ermmed e gesu[;% dve sh&¥n in TA6192 ASnfksh ro?ﬁ?#g F’y

SSChgQsS- Sar) VI N
13.0) ¥ mméa@d(ﬁmdcétamtoﬁﬂib é@ﬁ'ﬁgmaﬁ)testea 0 (Col 0320DM =

T e

(dAc)-VIN O (Ac-4-trans-L-Hyp
SSChgQSS- (d)-Pro)- 4.1 (Col 0320D|V| = (dAc)-VIN
8.1)
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85 4- O (Ac-4-trans-L-Hyp SSCthSGI y) - (dAc)- 9.3 (Col 0320DM =

VIN WO 99/28345 13. 5) =2 PCT/US98/25358

4- O (Ac- SSChgQs- @ y) - (dAc) - VI N 16. 3 (CO| 0320DM

= 16.3) 100  4-O (Ac- SSChgQ SS-4-trans-L- Hyp)-dAc- 6.8 (Col 0320DM =
VI N 8.1) n = 2 - 50-
SEQ ID . PEPTI DE / PEPTI DE- VI N CONJUGATE LNCaP Cell Kill in 72 HRS.
NO. {48 HRS}

EC50 (MM 4- OIeucyT- BLE2 I N 4.5 (Ool 0320DM =
4.5) 4- O Abu- ( A(;)_MLJ:L_La.Qem_c_m.x.t_u.Le__ : , =

5. 5) SEQ.ID |4- CEEBLIDEVIN CONJUGATE (CytotoxicAdent) =
2.3) 142 NQ.O) {Ac- (4-trans-L-Hyp) SSChgQ SL- (dAc) - |

VI N 86, 7)SE: 50 (9

0. 5% FBS 4- O (\UNBLASTINE - VI N 0.5 (ColeBa8Blbm |-
4.1) n=2 (4- O Phe) - (dAc) - VI N 3.8 (CNE320DM =
2.2) ({0 AyarsdBHyprdAc-VIN 0. 6 |0®(CalG2ADM =

4.2) 1d3 Ac-4{trans-L- HypSSChg@ (4-0 Al a) - 12.15 (CbHp3IreBM =
(dAc) - VIN 4-Cig| ine—(dAc)-VIN hdeOXyaCﬂS'KCMoGZGDM-
4-0-gl ycollyl -dAc- YI N 13(COIo 20DM = 1.8

3. 3) 10F—Ac=7= 7 FANC % T [i@(e

gl ycolyl)-|VIN . 4-0O (q) - prolylg)(dAc) VI N
ester RP—e—{cotro326bM—=

Chg- ( 4- O \J/r\n! ‘,'! ) \ 05
(Col 0320D ~ 9° woNyTwE

yp ‘
86  |[4-O-(Ac-4-trans-L-HypSSChgQ-S-P)-dAc-VIN| 47.9 (Cgéog)zonlvl
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 (Colo320DM =

23.8) in 0.5% FBS |
91 4-O-( (2-OH)Ac-Abu-SSChgQ-S-P)-dAc-VIN | 11.9 (Colo320DM |

=525)
92 4-O-(Ac-3-Pal-SSChgQS-P)-dAc-VIN 5.8 (Co:)o)sggDM =
8.
93 4-O-(Ac-3-trans-L-Hyp SSChgQSL-lactyl)- [1.1 (Colo320DM =
_ _ dAc-VIN _13.3)
94 4-O-(Ac-4-trans-L-Hyp SSChgQSV-lactyl)- |3.1 (Colo320DM =
L dAc-VIN _8.1)
88 4-O-(Ac-4-trans-L-Hyp SSChgQSV-glycolyl)- | 4.1 (Co:;)?)20DM =
VIN A)
86 4-O-(Ac-4-trans-L-Hyp SSChgQSS-Sar)- [4.1 (Colo320DM =
(dAc)-VIN 13.0)
84 4-O-(Ac-4-trans-L-Hyp SSChgQSSPro)- |3.0 (Colo320DM =
(dAc)-VIN 12) n=3_
87 4-O-(Ac-4-trans-L-Hyp SSChgQSS-(d)-Pro)- {4.1 (Colo320DM =
(dAc)-VIN 81
85 4-O- (Ac-4-trans-L-Hyp SSChgQSGly)-(dAc)- | 9.3 (Colo320DM =
VIN 13.5)n=2_
98 4-O-(Ac-SSChgQS-Gly)-(dAc)-VIN 16.3 (C‘(l)logf_ODM
= 16.
100 4-O-(Ac-SSChgQ-S55-4-trans-L-Hyp)-dAc- |6.8 (Colo320DM =
VIN 8.1)n=2

- 50 -



102 4- 0O (Ac-4-trans-L- HypSSChgQSL- Iactyl)
(dAc)-VIN WO 99/28345

13. 3)

1.1 (Col 0320DME
4- O (V- | acPETjuSdsRs3sd N

ODM =

AC- VI N

1.3 (Col 0320DME 2.6)
4-0O (L-lactyl)-dAc-VIN 0.7 (Col 0320DM= 2.0)
4- O (Chg-lactyl)-dAc-VIN 4.1 (Col 0320DM
8.4) 104 4-0O (Ac-4-trans-L-HypSSChgQsChg- 8.1 (Col 0320DM=
| actyl)-dAc- VI N 27.9) PS 106
Ac- SSChgQ SS; - B ECa e AR 0P e
651 n 25 | R PR TP URE N CONERIE O TGP Cal il 32 Hes)]
Vi ndesi ne - 73) 50 (M) - 21
SEQ | D. PERTLLDE RPERPTIDE- VLN CONILIGATE | NCAP Cel | | .
NO. 4-O-leucyl-(dAc)-VIN (48 Hrs| }4.5 (Colo320DM =
EC50 (m\) Acﬂu%&?w\l_lﬁ@w
28. 4) 4-O-Aber -WiNnteesintie mixture 3.8 (Coli328P0DM +
6. 9) 111 Ac- SSChgQ SS- ( 4- op) Vi ndesi ne B2. 5 ( (BI5p320DM 3
73) 4-CADBHHA TiNsoform 319 (Cal =
0.3) 4- O ( SSP) - dAc VI'N 2.0 (Cp/ap320DM 3
14.5) TI2 705 & -fran§1_ H RPAL)-| 467 (Golo gyt =
dAc-VI N 86.7)SF; 50 (97)
4-O [ Ac-4-trans-L- Hy pSSChg(dQ)(dS) SP - 16. 3 ( Col 0320D0M = % FB
dhc- VI N 5 : oI
15 ( Col 03200} = prolyl)-dAc 41),,2_2 B
(4-O-Phe)-(dAc)-VIN 3.8 (C0l0320DM =
. 22)
(4-O-Ala)-(dAc)-VIN 0.6 (0010320DM =
- 4.2)
103| Ac-4-trans-L-HypSSChgQS-(4-O-Ala)- | 12.5 (Colo320DM =
(dAc)-VIN 32.5)
4-hydroxyacetyl-VIN = 4-O-glycolyl-dAc-VIN | 1.3 (CoI0320DM =
_ _ 3.3)
104] Ac-4-trans-L-HypSSChgQSChg-(4-O- 4.1 (Col032ODM =
glycolyl)-VIN 4.1)
4-0-(d)- prolyl-(dAc)-VIN ester 2.0 (Col0320DM =
4.1)
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 (Colo320DM =
(dAc)-VIN 13.3)
4-O-(V-lactyl)-dAc-VIN 1.3 (Colo320DM =
. _26)
4-0-(L—Iactyl)-dAc-VlN 0.7 (Colo320DM =
2.0)
4-0O-(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
106f  Ac-SSChgQ-SS-(4-O-Hyp)-dAc-VIN 6.8 (Colo320DM =
- 81)n=2
107| Ac-4-trans-L-HypSSChgQ-SS(4-O-P)- | 12.5 (Colo320DM >
Vindesine 73)
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20) 4- O pi pecol yl - dAc- VI N 0.7 (Col 0320DM =
0.7) WO 9948345 4- O- [ Ac- SChgQSS4- trans- L- Hyp] - dAc- VI N 5. Bct/Gedsm3zsDM =
5. 6) 4- O N net hyl al anyl - dAc- VI N 2.9 (Col 0320DM =
2.9) 118 4- O [ Ac- - SChg(QSS- Sar] - dAc- VI N 0.8 (Colo = 3.0)
119 4- O [ Ac- SChgQSS- Ai b- P] - dAc- VIN > 25 (Col 0320DM >
25) 120 4- O [ Ac- SChgQ@SS(N- Me- Al a)] -dAc-VIN 2.3 (Col 0320DM
3.1) 123 4- O[Ac SCthSS— Pi p] dAc Vi N 80 (Col 0320DM >
Z LCal.a229N
lez) _@4 ¢ i 2 G PVE 60)
, 0. . H
1.7) Pifp 5" pi{pecol i ni c aci d Sar I S sarcosine; {Chg i 50 (mM
cycl ohexyl glycined Abu is ML%LLL_EQJW.AL | g 7% ' ityric
acid. 5 108/ Ac-AbuSSChgQ-SS-(4-O-P)-dAc-VIN52 | 12.8 (Colo320DM =
EXAMPLE 6 |l vivo Efficacy of Peptidyl -Cytotokic Agé®4)Conj ugat es
LNCaP. FGC ¢r DuPRQ-1 cel|s arleralylyyinidesined, 5 resuspdnddGola320BMer gwt h
medi um and |centifyged for 6 mns. at 200xg. Thef cel | s 6u9% resuspended
in serumfiee [#ff| - MAG-SSTHYQ-8SJ4-O%R-Vindeshienr Opf 8265(0C06320DM > T hi s
solution cqntaining the desired nunber of cellsjis theggyransfernred to
a coni cal genrrTigge TuUbE, CQD?TWWW' in
t he appropniate vdlune of a co 11 mxture 10 f Jerr]-MghyMatrigel . The
suspensi on fs—keptomrTte U|#5WN> are @.‘UYEE%W
L _ _ 14.5)
114] 4-O-[Ac-4-trans-L-HypSSChg(dQ)SSP]- | 12.2 (Colo320DM =
' dAc-VIN _ 43.7)
115{ 4-O-[Ac-4-trans-L-HypSSChg(dQ)(dS)SP}- { 16.3 (Colo320DM =
_ __dAc-VIN .Y
116 4-0O-(Ac-SChgQ-SSP)-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 =
_ 2.9)
118 4-O-[Ac--SChgQSS-Sarj-dAc-VIN 0.8 (Colo = 3.0)
119 4-O-[Ac-SChgQSS-Aib-Pl-dAc-VIN > 25 (Colo320DM > |
25)
120] 4-O-[Ac-SChgQSS(N-Me-Ala)}l-dAc-VIN 2.3 (Colo320DM =
. 81
123 4-O-[Ac-SChgQSS-Pip]-dAc-VIN 80 (Colo320DM >
- oy T5)
124{4-O-[Ac-4-trans-L-HypSSChgQSS-Pip]-dAc-|7.5(Colo320DM= 60)
VIN
4-0O-[N-Me-dA}-dAc-VIN 1.0(Coi0320DM=
1.7)

Pip is pipecolinic acid; Sar is sarcosine; Chg is cyclohexylglycine; Abu is
2-aminobutyric acid; Aib is 2-aminoisobutyric acid.
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T

. Harlan Sprague Dawl ey nmal e nude mce (10-12 weeks ol d) are restrained

wi t hout aneswdestsmssmnd are inoculated-with 0.5 nL of cell PCTAISS8258588 0N
on the left flank by subcutaneous injection using a 22G 15 needle. Mce
are either given approxi mately 5x105 DuPRO cells or 1. 5x107 LNCaP. FGC
cells. Fol l ow ng i noculation with the tunor cells the mce
are treated under one of two protocols: 20 Protocol A
One day after cell inoculation the mm@% dosed with a 0.1-0.5 nL
vol une of test conjugate, vinca drug-or-vetncte control (sterile
wat er). Dosages of the conjugate and vinca drug are initially t he
maxi-mum non- I/gLjiph | oPPLpHBY] Ry BB AR Eoniﬁidﬁe?d 2o e o

q s .
After 10 days, blood s m %%@Pegaf:lo#ﬁ tshé-\émg 121%3 ’he serum

| evel of BSA ﬁci,fctn F s gﬁhﬂr%(rfée r 2@%( t

5-10 day |§nt g?%% S. %Etallphe%llee%ﬂ@a@.e weeks t %ﬁfgﬁgg girr? ggi??lgt‘l ced @&nd

- 53 - The cells weé géﬁwsgeﬁde@in tsermnsfroe e MIEMT gndreaantedd The serum
PSA again det erm ned. The animal s’ weights are determ ned at the

begi nni ng andippropriaeteivolurhéefthismgolutioh containminglthe:desired number of Ten
days after cell inoculation,blood sanples are, renoved .fromthe animals
and serum | ewells isithesAranséemed dpa eenicahaenmifyga tube, centrifagedasuped

according to,their PSA serum]evels. At 14-15 days after cel.l

nocul at ron, betereARdaeSispeRdsgaa bk ARPrapyate ¥OBmE f Gl il TiRtureo
conj ugat Vi liClg. C l: (ster]le er) .. S f the
conj ugat Zoan I}C\f?ﬁm-%aﬁééh rﬁﬁ %ﬁﬁﬁ)&l @‘W&nﬁ%f&%ﬁ ﬁgﬁiﬂgt ,

but may be subsefy ra#é/d_titrat ed |ower. Identical doses are adm nistered
at 24 hour intervals tor 5 days. Serum PSA | evels are determ ned at

5-10 day intervals. At HilawSprafudDawiesknaldeude seica!(20SEE ticeks old) 15
wei ghts of any tunors present "arée nmeasured and serum PSA again

det er mi ned. THre restramed withbghtresthesidedins arenambcaiateiewltthdd.6 mnbhgof cell and

end of the assay. |, C .. .
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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EXAMPLE 7 20 In vitro determ nation of proteolytic cleavage of

conj ugat esydyyozgsss endogenous non- PSA pr ot eases St epdX/US98/25358
Preparation of proteolytic tissue extracts 25 Al'l procedures
are carried out at 4 C. Appropriate animals are sacrificed and the

rel evant tissues are isolated and stored in liquid ni trogen. The

frozen tissue is pulverized using a nortar and pestle and

- 54- i f er- El vej eh
honogeni zer eh%}lts ot{g}gfﬂﬁ:né ?fé‘s%r%a?? éfi‘(‘é%a‘m rlﬁisjng%n a'g%{ﬁng 1.15%
KC, pH 7. Sjetdrfined. T@%‘i‘naﬂ%ei%l&%%e'&et&ﬂﬁﬁ)éﬁ &f th BEgitiniifg 4AdSt r okes
usmgflrst a | ose fitting and then a tight flttlng%est |'e. The
honogenat e ¢izd ofitheiaksgyed at S 10,000 x g in a swi nging 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 res ended in Buffer B (10 nM EDTA containing 1.15%

Kd , pH57 S?LQI&Eﬁgﬁhe sane voI ume used in step 10 as used above with

Buffer A The suspens hg zed | doun nogeni z and
the solution centri fuggﬂ ysn @Yfglnéoculatlonﬁ}g%g ﬁ%?afﬁ? rﬁﬁque ar ded
and t he pel f

buf f er cont%ﬁ?’%ﬁlﬁg‘g@@%g@%@ﬁ’ l%%elsgf?@ﬁ%%%’ﬁe?%ﬁﬁ% fhe Vol une used
above, and {iap gﬂmﬁ&ﬁa&dﬂlﬂgm TheRPEA KRTRORNEIS At 14-15 days after

Protein content™of 'the two utions (cytosol and rrenbrane) (S

det er m ne ue¢lhdgnoddrelabiondfthe dnimakyare/dosad whtlna @ $-0.5 mLaveluniie of testoved
and frozen in liquid N2. The allguots are stored at -70[err]C. 20

Step B:10 conjugaks vincel dragaepeV control (sterile water). Fblosages ofithe poi nt ,

20 m crogram of peptide-vinc dru ugat.e and 15 rograns of
ti ssue prot @Wu%%ﬁaae‘ﬂnﬁﬁ nglally ?h‘tl* aXIEPUR BORRY %tg‘]aﬁémurﬁtned by

Bradford | {‘p@fg@negﬁégalgggimﬂﬁgg@o&%n eRfbAY 488 lre ddiAini¥RrbE® ©f

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 proteolytic 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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140 MM NaCl, pH 7.2). Assay reactions are run for 0, 30, 60, 120, and
180 m nut eswaongb/ags4s t hen quenched with 9 mcroliters of 0.1 RCTHSIBRS3SS

- 55 - and inmedi ately placed in boiling water for 90 seconds.
Reaction products are analyzed by HPLC using a VYDAC C18 15 cmcolum in
water / acetonitrile (5%to 50% acetonitrile over 30 m nutes).

the pulverized tissue is transfered to a Potter-Elvejeh homogenizer and
2 volumes 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 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% KCIl, pH 7.5) using the same volume used in step
10 asused 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) 1s 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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- 56 - VWHAT IS CLAI MED | S: 1 A

conj ugat e whoedrgsss useful for the treatnent of pr ost at epcorasvensishi ch
conprises a vinca al kaloid cytotoxic agent 5 attached to an ol i gopepti de,
wherein the ol i gopeptide conprises a sequence of amino acids that is
selectively proteolytically cleaved by free prostate specific antigen,
wherei n the neans of attachnent optionally is through a chem ca

ket and RETGHR B Berbin poiing MAR IS0 Shoblle CReABBRR' 02,1 ©"
or the’ phar mheaytiscae %ﬂgiéé?g?%{fLﬁh%iﬂ sm%c C18 15 cm column in?-

The conjugat'e according t erel cytotoxic agent 1S
sel ect ed froputehd doetomittile) (596 0 50% aegtsiiirile over 30 minugs)i nbl S)St i ne,

b) 4-desacetyl vinbl asti ne, c) vincristine,

| eur osi di ne, and 20 e) vindesi ne, or an optical isomner

t her eof . 3. The conjugate according to Caim2 wherein
the 25 cytotoxic agent is selected from 4-desacetyl vinbl asti ne.

4, The conjugate according to Claim1 wherein the ol i gopepti de

conprises an oligomer selected from
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Lysl | eSer Tywa199/28545 (SEQ ID.NO. : 2), 5 c¢) AsnLysll| eSerPMIUSMJZSiSB
(SEQ I D. NO. : :

a) AsnLysl | eSer Tyr GLnl Ser (SEQ ID.NO: 1),

3), d) AsnLysAl aSerTyLr—G}FH— NO. :

Ser Tyr GLnl Ser Ser (SEQ I D. NO. :
(SEQ I D. NO.

Ser Se
: 6); g) hAr gTyrGI nI SerSH"I' "ll 15 h)
hAr gChad nl Ser Ser (SEQ I D. NO. : (SEQ I D. NO. :

9);

(SEQ I D. NO. :
Chgd@ nl SerN e (SEQ. I D.NO. : 13);

14);

(SEQ I D. NO. :

- B8 -

i)

|I§€CE 4 E( Q I D NO.: 10); 20 k) TyrGlnI SerN e

1l Ser Leu (SEQ ID.NO: 12); 25

b)

n) Ser Tyr Glnl Ser (SEQ I D. NO. :

e)

0) Ser ChgGlnl Ser (SEQ ID.NO : 15); 30 p) Ser Tyr GLnl Ser Val

10

15

20

25

16) ; 10) S €ogfapatsSerhieh is usS foPthtreatment of
prostate cancer which comprises a vinca alkaloid cytotoxic agent
attached to an oligopeptide, wherein the oligopeptide comprises a
sequence of amino acids that is selectively proteolytically cleaved
by free prostate specific antigen, wherein the means of attachment
optionally is through a chemical linker, and wherein the point of
attachment of the oligopeptide is on the oxygen at the 4-position

of the vinca alkaloid cytotoxic agent,

or the pharmaceutically acceptable salt thereof.

2. The conjugate according to Claim 1 wherein the
cytotoxic agent is selected from the following cytotoxic agents:
a) vinblastine,
b) 4-desacetylvinblastine,
¢) vincristine,
d) leurosidine, and

¢) vindesine,
or an optical isomer thereof.

3. The conjugate according to'CIaim 2 wherein the

cytotoxic agent is selected from 4-desacetylvinblastine.

4.  The conjugate according to Claim 1 wherein the

oligopeptide comprises an oligomer selected from:

- 57 -



r) SerTyrd nl SerlLeu (SEQ ID.NO.: 18):—"" s) SerChgd nl SerLeu
(SEQ I D. NOwo do2g34s 5 t) HaaXaaSer Tyr d ( SEQ | D. NOpCTASYS8/25358 u)
HaaXaalLysTyr GLnl Ser (SEQ I mi“ v) HaaXaahAr gTyr GLnl Ser
(SEQ ID.NO.: 22); 10 Al Ser (SEQ ID.NO.: 23);

X) HaaTyr d nl Ser (SEQ | D 4)" 15 vy) HaaXaaSer Chgd nl Ser

(SEQ I D. NO.: 25); Z) HaaCthI nl Ser (SEQ I D. NO.: 26); wher ei n
Haa is a cy | ted r. ilic 20 noiety, hArg
I s honoar gi %bngﬁglagﬂ@%ﬁ mﬁinsoélj;c d, CE&QI@W Ol%E‘:]ycl ohexyl al ani ne and
Chg is cycl ohexyl gl yci ne. : The conjugate according to
G aim1l whegpi meptl NOS ol i goner selected from
25 Ser érbgr %h%%%lsl%g‘r AI\IQ}alIk?’lr o] dgE%rm : 2)1

Ser Ser ChgQ nl Ser Ser Pr o (SEQ I D. NO 40) ; 30 Ser Ser Chgd nl Ser Al a4- Hyp

SEQ I D. §iO. ¢)41AsnLL IlSeﬂ?ﬁﬂ(j}ﬁSErnISer O.: EQID. NO : 42);
,(AbuSerSerCh; %S%HY-’S © (SEQ I D. NO. 4§QHMN 3% :

- d) AsnLysAlaSerTyrGlnlSer (SEQ.ID.NO.: 4),

e) SerTyrGlnlSerSer (SEQ.ID.NO.: 5);

: f) LysTyrGlnlSerSer (SEQ.ID.NO.: 6);
g) hArgTyrGlniSerSer (SEQ.ID.NO.: 7);

15 h) hArgChaGlniSerSer (SEQ.ID.NO.: 8);
i) TyrGlnlSerSer (SEQ.ID.NO.: 9);
j) TyrGlnlSerLeu (SEQ.ID.NO.: 10);

20 .

k) TyrGlniSerNle (SEQ.ID.NO.: 11);
1) ChgGlnlSerLeu (SEQ.ID.NO.: 12);
25 m) ChgGlniSerNle (SEQ.ID.NO.: 13);
n) SerTyrGlnlSer (SEQ.ID.NO.: 14);
0) SerChgGlnliSer (SEQ.ID.NO.: 15);
* p) SerTyrGlniSerVal (SEQ.ID.NO.: 16);

q) SerChgGlniSerVal (SEQ.ID.NO.: 17);
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AbuSer Ser Chgd nl Ser4-Hyp (SEQ ID. NO W\SerSerCthI nl Ser LeuPr o
( SEQ. | D. NO. ‘W@ 59/28385 Ser Ser Ser Ch w“m\‘ SEQ | D. RCruses)s3ss
Ser Al aSer ChgGlLnl Ser Leu4- Hyp ( SEQ I

Ser Al aSer Chgd nl Ser Val Pro (SEQ I D. NO 48

(N- et hyl - Ser) Ser Ser ChgGLnl Ser LeuPi p (SEQ | D. NO. : 49);
(N- et hyl - Ser) Ser Ser ChgGlLnl Ser Val Pi p (SEQ ID.NO. : 50); 15

4- HypSer Ser T ( SE P LRy

4- HypSer Ser T)%? gﬁgﬁ@eﬁ@e gi?%u ( &BQE@R%GS )5l§?’; 20
4- HypSer Ser Tyr GLnl Ser Ser Pr o (SEQ ID.NO. : 53);

4- HypSer Ser Ty GS@i@ﬁgG&ﬁ&ereu( SEQ (SE(E@) N&t} 19%

4- HypSer Ser Tyf @ nl Ser4- Hyp I D . 55); 25
4- HypSer Ser ChgGlnl Ser Pro (SEQ I D.NO.: 56);

4- HypSer SBr City GHalaXeraSer PyeGinlISESEQ. | (5 EQSIDEN(D 200
4- HypSer Ser Chgd nl Ser Leu (SEQ I D. NO.

4- HypSer Ser ChgGLnl Ser Val (SEQ ID.NO. : 59);

4- HypAl aSer OlSGIhiQéaaIayﬂ‘prGlnlSSEQ I [ISEQ IO 21);
- 60 -

v) HaaXaahArgTyrGlniSer (SEQ.ID.NO.: 22);
0 w) HaaXaahArgChaGlnlSer (SEQ.ID.NO.: 23);
x) HaaTyrGlnlSer (SEQ.ID.NO.: 24);
15 y) HaaXaaSerChgGlnlSer (SEQ.ID.NO.: 25);
z) HaaChgGlnlSer (SEQ.ID.NO.: 26);
wherein Haa is a cyclic amino acid substituted with a hydrophilic
20 moiety, hArg is homoarginine, Xaa is any amino acid, Cha is
cyclohexylalanine and Chg is cyclohexylglycine.
5. The conjugate according to Claim 1 wherein the
oligopeptide comprises an oligomer selected from:
» SerSerChgGiniSerAlaPro (SEQ.ID.NO.: 39);
SerSerChgGlnliSerSerPro (SEQ.ID.NO.: 40);
30 SerSerChgGinlSerAla4-Hyp (SEQ.ID.NO.: 41);
SerSerCthlnISerSer4—Hyp’ (SEQ.ID.NO.: 42);

AbuSerSerChgGinlSerPro (SEQ.ID.NO.: 43);
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4- HypAl aSer ChgGLnl Ser Ser Pi p (SEQ ID.NO : 61); 4- HypSer Ser Chgd nl Ser
(SEQ I D. N@q 9%%3-4' 5 4- HypSetr-Ser-ChgGlnl Serdy ( SEQ. | pChi@s9s/2s358

Ser Ser Chg n? er é y (SEQ I D. - 64); 10 3-Pal Ser Ser Tyr GLnl Ser 4- Hyp
(SEQ ID.NO.: 65): 3- Paﬁﬂﬁgemmmmﬁ ro  (SEQID.NO: 66):

(3, 4-Di Hyp) Ser Ser Tyr GLnl Ser Sers D mﬁo : 67); and 15

(3, 4-Di Hyp) Ser Ser Tyr GLnl Ser Ser 4- Hyp I"(§EQ.*I D.NO. : 68); wher ei n Abu
is am nobutyric acid, 4-Hyp is 4-hydroxyproline, Pipis pi pecolic
acid, 3,4-DiHyp is 3,4-di hydroxyproline, 3-Pal is 3- 20 pyridyl al anine, Sar
i s sarcosi PbuSerSenGhigGlniSerdrHypl gl (SEQLID.NO.: 44); 6. The
conjugate according to Caim1l wherein the ol i gopepti de conprises an ~

ol i gomer selected from 25 Ac-4-trans-L- Ser Se gGlnSer Ser Pr o;
( SEQ | D. NOSer8eySerChgGhelSerkewReo | - Hy(@@@gﬁhﬁéa erdy; (SEQ ID.NO. : 85)
Ac-4-trans- L- HypSer Ser ChgGlnSer Ser Sar; (SEQ ID.NO.: 86) 30 -

Ac- -t 1 ans SErbgpS G hEOISe Vel VASEQEBNGY 49: 8s) 35
Ac- 4-trans-L-Hyp- Ser-Ser-Chg-d n-Ser-Ser-4-trans-L-Hyp; (SEQ I D. NO. :
89) SerAlaSerChgGlnlSerLeu4-Hyp (SE’Q.%.NO.: 47),

10 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);
4-HypSerSerTyrGlnlSerSer4-Hyp (SEQ.ID.NO.: 52);

20 4-HypSerSerTyrGlnlSerSerPro (SEQ.ID.NO.: 53),
4-HypSerSerTyrGlnlSerSerSar (SEQ.ID.NO.: 54);
4-HypSerSerTyrGinlSer4-Hyp (SEQ.ID.NO.: 55);

» 4-HypSerSerChgGlnlSerPro (SEQ.ID.NO.: 56);
4-HypSerSerChgGlnlSerSerPro (SEQ.ID.NO.: 57);

30 4-HypSerSerChgGlnlSerLeu (SEQ.ID.NO.: 58);
4-HypSerSerChgGlnlSerVal (SEQ.ID.NO.: 59);

4-HypAlaSerChgGlnliSerValPro (SEQ.ID.NO.: 60);
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Ac- Abu- Ser - Ser - Chg-d n-Ser-Pro; (SEQ ID.NO :

hydr oxyacet wwélosrgias - Ser - Chg-d n-Ser-Pro; (SEQ I D. NO 91) PCT/US98/25358
acet yl 3- PALSer - Ser - Chg- A n- Ser - Ser m Iﬂ “JBI‘NOQZ)

Ac- - 4-trans-L-Hyp- Ser - Ser-Chg-d n- Eim g 93)

Ac- - 4-trans- L- Hyp- Ser - Ser - Chg- G n- Set - Leu;* (8EQ I 0. NO : 94) 10

. Ac-4-trans-L-HypSer Ser Chgd nSer Ser 4-trans-L-Hyp; (SEQ ID. NO. : 95)
Ac- 4-trans-L- HypSerSerCthlnSerPro (SEQ I D.NO.: 96) 15

Ac- Ser Ser Chgd nSerd y; ( SEQ

Ac- Ser Ser Chg@riBep AlaSerGh; Sen&qerIR SEQ (SEQAD.N): 610

Ac- Ser Ser Chgd nSer SerPro; (SEQ I D.NO.: 100)

Ac-4-trans-L- Ser Ser Ch GlnSerAI a; (SEQ. [D. NO

Nt ane. LAY s aerbhagtiosang. (BEQID.NO- 625) 25

Ac- 4-trang- L- HypSer Ser Chgd nSer Ser Sar; (SEQ I D. NO : 105)

Ac- SerSerChg er Ser. NO.

Ac- 4-trans- LWMQ&@&WW %g% l%QN@ 6%?)7)

Ac- AbuSer Ser ChgGLnSer (dSer) Pro; (SEQ I D. NO. : 108)

Ac- AbuSer Ser nSer S Bk 0~ ( SEQ | ey .

Ac- Ser Ser Chgg%glgégﬁwé?@& | D. Ngﬁ\d?%?lw) Gii

Ac- 4-trans-L-HypSer Ser Chg(dGLn) SerSerPro; (SEQ ID.NO : 114) 40

- -t rany L-fhaer S A uAGTSD) 5o Tk EFRA Ded) + 119

- 62

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

(3,4-DiHyp)SerSerTyrGInlSerSerPro (SEQ.ID.NO.: 67); and
15
(3,4-DiHyp)SerSerTyrGlnlSerSer4-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 3-
20 pyridylalanine, Sar is sarcosine and Chg is cyclohexyiglycine.

6.  The conjugate according to Claim 1 wherein the
oligopeptide comprises an oligomer selected from:

25 Ac-4-trans-L-HypSerSerChgGlnSerSerPro; (SEQ.ID.NO.: 84)
Ac-4-trans-L-HypSerSerChgGlnSerGly; (SEQ.ID.NO.: 85)
Ac-4-trans-L-HypSerSerChgGinSerSerSar; (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)

35 Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-Ser-Ser-4-trans-L-Hyp;
(SEQ.ID.NO.: 89)
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Ac- Ser Chgd n-Ser SerPro; (SEQ ID.NO. : 116)
Ac- Ser Chorondipts®ey - 4-t rans=t=Hyp; (SEQTD NO : 117) 5 PCT/US98/25358

Ac- - Ser ChgGlnSer Ser Sar; (S : Ac- Ser Chgd nSer Ser Ai bPr o;

S oL o MMM 7 TR

Ac- Ser Chgd nSer Ser N- Me-dA; (SEQ ID.NO.: 125) 15 wherein Abu is

ST nCD AT Sippk hesterto! (R DN, BUT 20T e

7. /" b Lonjfkosyeeotl Alnb SacAEriChE- Oln-Str-Pro; SEGIDONGY 906 "Ter ]

where! n:S 25acetylf%—PALSer-Sc-zr—Chg-Gln—Ser-.Ser-Pro;6(3513-Q.ID.NO.: 92)
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)

1 9Asc)-4-trans-L-HypSerSerCthlnSerSer4—trans—I_,-Hyp; (SEQ.ID.NO.:
Ac-4-trans-L-HypSerSerChgGlnSerPro; (SEQ.ID.NO.: 96)

. Ac-SerSerChgGlnSerGly; (SEQ.ID.NO.: 98)
Ac-SerSerChgGlnSerSer-4-trans-L-Hyp; (SEQ.ID.NO.: 99)

20 Ac-SerSerChgGlnSerSerPro; (SEQ.ID.NO.: 100)
Ac-4-trans-L-HypSerSerChgGlnSerAla; (SEQ.ID.NO.: 103)
Ac-4-trans-L-HypSerSerChgGlnSerChg; (SEQ.ID.NO.: 104)

2 Ac-4-trans-L-HypSerSerChgGlnSerSerSar; (SEQ.ID.NO.: 105)
Ac-SerSerChgGlnSerSerHyp; (SEQ.ID.NO.: 106)

30 Ac-4-trans-L-HypSerSerChgGlnSerSerPro; (SEQ.ID.NO.: 107)
Ac-AbuSerSerChgGInSer(dSer)Pro; (SEQ.ID.NO.: 108)
Ac-AbuSerSerChgGInSerSerPro; (SEQ.ID.NO.: 109)

» Ac-SerSerChgGlnSerSerPro; (SEQ.ID.NO.: 111)
Ac-4-trans-L-HypSerSerChg(dGln)SerSerPro; (SEQ.ID.NO.: 114)

40 Ac-4-trans-L-HypSerSerChg(dGin)(dSer)SerPro; (SEQ.ID.NO.: 115)
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ol i gopeptide is an oligopeptide which is specifically recognized

by

the free prd¥PaP@834pecific antigen Hm' 1 bl e of b@CHAS98/25358
proteolytically cleaved by the enzy ,l mﬁlmﬂ the free prostate

specific antigen, 5 XL is selected from & _
C(O-(CH2)u-W(CH2)u-O - and - C(O-(CH2) u- W(CH2)u NH -; Ris
sel ected from 10 a) hydr ogen, b) | -(C=O R a, )

c) Ac-SerCh In-SerSerPro; (SEQ.ID.NO.: 116) €'’

et hoxysquar at e; and &8 3 ( got I ni nyl j Rlerr] and R2 are

e S Lo SO oy

5 Ac--SerChgGlInSerSerSar; (SEQ.ID.NO.: 118)
Ac-SerChgGlInSerSerAibPro; (SEQ.ID.NO.: 119)
Ac-SerChgGlnSerSerN-Me-Ala; (SEQ.ID.NO.: 120)

10 Ac-4-trans-L-HypSerSerChgGinSerSerPip; (SEQ.ID.NO.: 124) and

Ac-SerChgGInSerSerN-Me-dA; (SEQ.ID.NO.: 125)

15 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

1s cyclohexylglycine.
20 7. A conjugate of the formula I:
OH
N | WCH,CH;

la . HyCO,C XL -/‘oligopeptide -R
C-terminus

wherein:
25
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- 64- Rlerr] is Cerr]-C6-alkyl, hydroxylated
C3-( err] -wpobassskyl , pol yhydroxyl at ed PCT/US98/25358

T e O AR o

chl orosubsti tuted * (¢ ekFr]tC3 al*kyl ) - CO, Wis

sel ected froma branched or strai ght chain Cerr]-C6-al kyl, 10

cycl opentyl I ni s

RN o 4 1§<¥§éﬁk@‘é‘}’é an%Y@o%’%@ﬁhé wﬁchPis %b‘écﬁfig%@ %l@ Qé!ri] 4 100: g
is oby the lﬁraﬁ/pmmtsmmfnc pntlgene(P&A)qané is capsbler ofbeing 1, 20r 3;
tis

phar maceut |%1%t€61}§lggg t lt??‘elég(? yt thoﬁ"r er(n)%rlﬁgécocfcsﬁg i ro¥ Flléer gt(r)eeaprostate

8. The co¥f € ANLEEDs di ng to daim7 wherein: ol i gopeptide is an

ol i gonel§ that conprises an am no acid sequence sel ected from 25 a)-

nonbys ] eSexTYIsAd1ecRl fromd: SEbbRANOC(OH(CH)u- WAUCHD, O Ry G i Ser

(SEQ | D. NO
- C(O)-(CH2)u-W-(CH2)u-NH -;

R is selected from

10 a)  hydrogen,
b) -(C=O)Rla,
c)
0
HO 3
$\/n
R' R2
15 d)

e)
HO .
MH
o) o ;
20
f)  ethoxysquarate; and
g)  cotininyl;
R1 and R2 are independently selected from: hydrogen, OH, C1-Cé
25 alkyl, C1-Cg alkoxy, C1-Cg aralkyl and aryl;
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c) AsnLyslleSerTyrTyrl Ser . (SEQ ID.NO. : 3), d)
AsnLysAl aSerwerogi2sd4Ser (SEQ I D. NO. : 4) ,g/,_eg_—SerTyr Gl rRCTaUS9I8Rs3ss

(SEQ ID.NO.: 5); f) LysTyr GlntSerSer (SEQ ID.NO.: 6); 10 Q)

hAr gTyr GLnl Ser Ser (SEQ 1 D. NO. i i m)aGl nl Ser Ser

(SEQ ID.NO. : 8); i) TyrGlnl Sergam\““\ ' . 9); 15 1)

Tyr GLnl Ser Leu (SEQ I D. NO. : Ty'r Gf‘nl SerN e (SEQ I D. NO. =
11); 20 1) Chgd nl SerlLeu (SEQ I D.NO. : 12); m ChgGlnl Ser N e
(SEQ ID.NO. : 13); n) Ser Tyr GLnl Ser (SEQ ID.NO.: 14); 25

Ty - 50 ) RardhSarbiesallh bydaniaig GIICBRRICAN, Sﬁé‘ﬁ&éﬁ%ﬁ% Ser Leu
(SEGQ IDNO: 18); CSLCREEYAGSTK ) dSkylated H, PRy drdRYtated

aryl or aryl,

RY is hydrogen, (C1-C3 alkyl)-CO, or chlorosubstituted
(C1-C3 alkyl)-CO;

W is selected from a branched or straight chain C1-Cg-alkyl,
10 cyclopentyl, cyclohexyl, cycloheptyl or bicyclo[2.2.2]octanyl;

nis 1,2,3 0r4

pis zero or an integer between 1 and 100;

qis 0 or 1, provided that if p is zero, q is 1;
15 ris 1, 2 or 3;

tis 3 or4,

u is 0,1,2 or3,

or a pharmaceutically acceptable salt or optical isomer thereof.
20
8.  The conjugate according to Claim 7 wherein:
oligopeptide is an oligomer that comprises an amino acid sequence

selected from:

25 a) AsnLyslleSerTyrGlnlSer (SEQ.ID.NO.: 1),

b) LyslleSerTyrGlnlSer (SEQ.ID.NO.: 2),
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t) HaaXaaSer Tyr d nl Ser (SE&HB—MZ

(SEQ. I D. NQYo 99%dgBas S

w) HaaXaahAr gChad nl Ser

(SEQ ID.NO.: 24); mﬂﬂﬂlo

HaaChgd nl Ser (SEQ I D. NO 26) ;

acid substituted vmthahydrophlllc noi ety,

is any amno acid, Cha is
cycl ohexyl gl yci ne; 20 or an optical |soner thereo

The conj ug@e%ﬂoydﬂﬁﬁenﬁyﬂ)a‘l 18 wheltdEQ:ID

trans- 4-hydroxy-L-proline;
10. The co
selected f

84)
- 67 -

10

15

20

25

30

or an opti cal

DAz ysAla %ﬂa&ﬁa&a’ "y RN e so

5 Ac-4-trans-L-HypSerSer Chgd nSerQ@ vy,

e) SerTyrGlnlSerSer (SEQ.ID.NO.: 5);

f) LysTyrGlnlSerSer (SEQ.ID.NO.: 6);

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

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

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

j)} TyrGlnlSerLeu (SEQ.ID.NO.: 10);
k) TyrGlnlSerNle  (SEQ.ID.NO.: 11);
1) ChgGlniSerLeu (SEQ.ID.NO.: 12);
m) ChgGlnlSerNle (SEQ.ID.NO.: 13);
n) SerTyrGlniSer (SEQ.ID.NO.: 14);
0) SerChgGlniSer (SEQ.ID.NO.: 15);
p) SerTyrGlnlSerVal (SEQ.ID.NO.: 16);

q) SerChgGlnlSerVal (SEQ.ID.NO.: 17);

r) SerTyrGinlSerLeu (SEQ.ID.NO.: 18);

s) SerChgGlnlSerLeu (SEQ.ID.NO.: 19);

- 66 -

u) HaaXaalLysTyrd nl Ser
( SEQ IHaTINGR98/25588 ;

x) HaaTyrd nl Ser

(SEQ I D. NO. :

S wherein Haa is a cycllc am no

hArg i s hompar gini ne,

cycl ohexyl al ani ne and Chg S

aXaahAr gTyr d nl Ser

i somer thereof. ’
ol i gopeptide - Ris
; (SEQ ID.NO. :
(SEQ I D. NO. :



Ac- 4-trans-L-HypSer Ser ChgQ@ nSer SerSar; (SEQ ID.NO. : 86)

Ac- 4-trans- IWOWH28dS - Ser - Chg- A n=Ser-Ser-Pro; (SEQ I D. NO : 8PLT/US98/25358
Ac- 4-trans-L- Hyp- Ser - Ser - Chg- d n- Nal oo N0 - 88)

Ac- 4-trans-L- Hyp- Ser - Ser - Chg- d n- Hll R0 Hyp; (SEQ I D. NO. :
89) 10 Ac- Abu- Ser- Ser-Chg-d n- Ser - OE. TH. NO. : 90)

hydr oxyacet yl Abu- Ser- Ser - Chg-d n-Ser-Pro; (SEQ ID.NO : 91)

acetyl 3- PALSer-Ser-Chg-d n-Ser-Ser-Pro; (SEQ ID.NO: 92) 15
Ac--4-trans- L- - ler - Serls - (4 n- Ser - ; I .. 93)
Ac--4-trans- Lt)%?ég?@i@ﬁ%ngq- Ser (@91@5@} BOES : 94) 20

Ac- 4-trans- L- HypSer Ser Chgd nSer Ser 4-trans-L-Hyp; (SEQ I D. NO. : 95)
Ac-4-trans-L- rQer nserkro; (S -~ 98).. 25

Ac- Ser Ser Chgdlkxgégmg&égﬂ% QBE&MO" Ei)’

Ac- Ser Ser &hgd nSer Ser - 4-trans-L-Hyp; (SEQ ID.NO. : 99)

Ac- Ser Ser Chg X ) . .

Ac- 4-trans- L-GH/] %@?&%&%&%’?ﬂ SEéSgQ'i%‘NOIo%?)’

Ac- 4-trans-L-HypSer Ser Chg@ nSer Chg; (SEQ ID.NO. : 104) 35
Ac-4-trans-L-$xp aﬁ:ﬂg% r, ( I . 5)

Ac- Ser Ser Chg Sgdrgeﬁ!yp; %%}ﬁgsﬁg ; 1¢;§§ QBN%) 2]3(3’

Ac- 4-trans-L-HypSer Ser Chgd nSer SerPro; (SEQ ID.NO. : 107) 40

Ac- AbuSerlfer iy AFEYTGRASEPT 0 (SEQ.IDNO.: 2478)

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

z) HaaChgGlnlSer (SEQ.ID.NO.: 26);
15 '
wherein Haa is a cyclic amino acid substituted with a hydrophilic

moiety, hArg is homoarginine, X4a is any amino acid, Cha is

cyclohexylalanine and Chg is cyclohexylglycine;

20 or an optical isomer thereof.
9.  The conjugate according to Claim 8 wherein:

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

25
or an optical isomer thereof.
10.  The conjugate according to Claim 7 wherein the
oligopeptide - R is selected from:
30

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

Ac-4-trans-L-HypSerSerChgGlnSerGly; (SEQ.ID.NO.: 85)
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Ac- AbuSer Ser Chgd nSer Ser Pr o; (SEQ ID.NO. : 109)
Ac- Ser Ser GpgGhmeas Ser Pro; (SEQ TD NO. : 111) 5 PCT/US98/25358

Ac- 4-trans-L-HypSer Ser Chg(dd n) E NO. : 114)
Ac- 4-trans-L- HypS er Ser Chg(dd n)sﬂmm‘\mlmm\! EQID. NO: 115) 10
Ac- Ser Chgd n- Ser SerPro; (SEQ ID clle) ™

Ac- SerCthI nSer Ser - 4-trans-L-Hyp; (SEQ ID. NO : 117)

e e
Ac- SerCthI ASel-deaellrl&-ﬂa %— eoat @E %gg)éer- 10; Oééﬁ-lﬁm Bd)

am nobutyric acid, 4-trans- Hyp is 4- trans L- 25 hydroxyproline, Pipis
pi pecol isi CA%CA%a@s—iL— S;’WBet—‘Se%@hg—Gln-SErWﬁ‘r (SEQHDNGO.: 88PAL i s

3-pyridylalanine, Sar is sarcosine and I s cycl ohexylgl yci ne.

-1 169Tt] e con) u%tt(la:aflisc Oﬁjypnger %er—éhg-éh\f’@e%rséls ASFHEE rLef"I};iQ from
(SEQ.ID.NO.: 89)

10  Ac-Abu-Ser-Ser-Chg-Gln-Ser-Pro; (SEQ.ID.NO.: 90)
hydroxyacetylAbu-Ser-Ser-Chg-Gln-Ser-Pro; (SEQ.ID.NO.: 91)
acetle-PALSer—Ser¥Chg-G1n—Ser-Ser-Pro; (SEQ.ID.NO.: 92)

b 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)

20  Ac-4-trans-L-HypSerSerChgGlnSerSer4-trans-L-Hyp; (SEQ.ID.NO.:
95)

Ac-4-trans-L-HypSerSerChgGlnSerPro; (SEQ.ID.NO.: 96)

25 Ac-SerSerChgGlnSerGly; (SEQ.ID.NO.: 98)
Ac-SerSerChgGlnSerSer-4-trans-L-Hyp; (SEQ.ID.NO.: 99)
Ac-SerSerChgGlnSerSerPro; (SEQ.ID.NO.: 100)

% Ac-4-trans-L-HypSerSerChgGlnSerAla; (SEQ.ID.NO.: 103)
Ac-4-trans-L-HypSerSerChgGlnSerChg; (SEQ.ID.NO.: 104)

35 Ac-4-trans-L-HypSerSerChgGlnSerSerSar; (SEQ.ID.NO.: 105)
Ac-SerSerChgGlnSerSerHyp; (SEQ.ID.NO.: 106)
Ac-4-trans-L-HypSerSerChgGlnSerSerPro; (SEQ.ID.NO.: 107)

40
Ac-AbuSerSerChgGlnSer(dSer)Pro; (SEQ.ID.NO.: 108)
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OH [err] wherein X is. Ac-4-t
rans-L- Hyp- ¥098834hg- G In-Se r-Ser-N ( SEQ | D. [ROT/US98I35358

carbon term nus [err] AC4HW“EMH(E31“FH Chg-dn-Ser [err]
(SEQ I D. NO.: 85) | M [err]
Ac-4-trans-L-Hyp-Ser-Ser-Chg-@n-SerSef ¢ + ® 5 *(SEQID.NO: 86)
carbon term nus

Ac-AbuSerSerChgGinSerSerPro; (SEQ.ID.NO.: 109)
Ac-SerSerChgGInSerSerPro; (SEQ.ID.NO.: 111)
Ac-4-trans-L-HypSerSerChg(dGin)SerSerPro; (SEQ.ID.NO.: 114)
Ac-4-trans-L-HypSerSerChg(dGln)(dSer)SerPro; (SEQ.ID.NO.: 115)

10 Ac-SerChgGln-SerSerPro; (SEQ.ID.NO.: 116)
Ac-SerChgGlnSerSer-4-trans-L-Hyp; (SEQ.ID.NO.: 117)
Ac--SerChgGlnSerSerSar; (SEQ.ID.NO.: 118)

b Ac-SerChgGlInSerSerAibPro; (SEQ.ID.NO.: 119)
Ac-SerChgGInSerSerN-Me-Ala; (SEQ.ID.NO.: 120)

20 Ac-4-trans-L-HypSerSerChgGlnSerSerPip; (SEQ.ID.NO.: 124) and

Ac-SerChgGInSerSerN-Me-dA; (SEQ.ID.NO.: 125)

wherein Abu is aminobutyric acid, 4-trans-L-Hyp is 4-trans-L-

25  hydroxyproline, Pip is pipecolinic acid, 3,4-DiHyp is 3,4-
dibydroxyproline, 3-PAL is 3-pyridylalanine, Sar is sarcosine and Chg
is cyclohexylglycine.

11. The conjugate according to Claim 7 which is selected
30 from:
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- 70- [err] .. Ac-A-trans=t=Hyp- Ser - Ser - Chg- G | n- Ser - Ser - N
( SEQ. I D. N@g o9283as (SEQ | D). ; carbon PeT/usoR/2s3sy err ]
Ac- 4-trans- L. Hyp- Ser - Ser - Chg- GH“E ﬁ“ \ \l“ (SEQ ID.NO.: 88)
Ac- 4-trans-L-Hyp- Ser - Ser - Chg-Qd Tk WIS (SEQ I D. NO. : 89)

C_

carbon term nus u- Ser-Ser-Chg-A n-Ser-N err]
(SEQ I D. NO. : 90) carbon term nus

wherein X is

7,
% I".

o)
' H
Ac-4-trans-L-Hyp-Ser-Ser-Chg-GIn-Se r—Ser—?\li>

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

H\j\
N
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-Ser -~ 5

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

GHs O
N
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-SerSer ~ \/u\,s‘

(SEQ.ID.NO.: 86)
carbon terminus

- 70 -



[err] Abu- Ser- Ser-Chg-d n-Ser - .1 D.NO.: 91)carbon

term nus WO 99/28345 i =71 PCT/US98/25358
[err] Ser-Ser-Chg-@n-Se r-Nerf] » “ _

~carbon terninus m ._ “‘g&\\‘\ \ L1 92)

0 Ac- 4-trans- L- Hyp- Ser - 3% ~G h- Ser - Val or

/ [err] (SEQ. I'D.NO.: 93) carbon termnus

Ac- 4-trans-L-Hyp-Ser-Ser-Chg-A n-Ser-Leu [err] an
(SEQ ID.NO : 94) carbon term nus 5 or a pharmaceuty cally acceptable salt
. or pptical | somer thereof.

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

(SEQ]DNO' 87) carbon terminus

O
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-SerVal -~ O\/IL;‘

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

U

iy
H’O—OH
Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-Ser-Ser-N
{(SEQ.ID.NO.: 89) carbon terminus
o
O)’/,"
| H’li>
Ac-Abu-Ser-Ser—Chg—Gln-S/er—N
(SEQ.ID.NO.: 90) carbon terminus

I
VaVaVal

O),’".
HO H’\i>
Abu-Ser—Ser-Chg-Gln-S/er-N

(SEQ.ID.NO.: 91) carbon terminus
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12. The conjugate according to Caim?7 which is:
- 72 - WO 99128345 Lerr]_. _ PCT/US98/25358

\\ll\ll\ \\\I\\ III\\ \\l\l \\ \ll\

0 0%’4‘.
AcHN - H
¢ Ser-Ser-Chg-Gln-Ser—Se:D
N N / .
carbon terminus
=

(SEQ.ID.NO.: 92)

@)
Ac-4-trans-L-Hyp-Ser-Ser-Chg-GIn-Ser-Val ~~ j/u\_és * or

CH,
(SEQ.ID.NO.: 93) carbon terminus

Ac-4-trans-L-Hyp-Ser-Ser-Chg-Gin-Ser-Leu~” O\)Lsss
CHj

(SEQ.ID.NO.: 94) carbon terminus

5 or a pharmaceutically acceptable salt or optical isomer thereof.

12. The conjugate according to Claim 7 which is:
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or a pharmaceutically acceptable salt or i soner thereof. 5

13. A phar M4@&89%2834%a| conpositi om ‘mt\jﬂ “ phar maceuPCTAISI%26358 er ,
-and di spersed therein, a therapeut anount of a corrpound
of Claiml. 14. A phar maceuti cal corrp03| tion conprising a
10 pharmaceutical carrier, and dispersed therein, a therapeutically

ef fective anount of a conpound of Caim?7. 15. A
pharmaceutical conposition conprising a @H_  pharmaceutical carrier, and

di spersed therein, a therapeutical ott2da5 anount of a corrpound of

Caimll. - 73 -
16. A nethod for treating er which conpri ses
adm nistering to a manmal i dH a t herapeutically effective

17. A nethod for

anount of a conposition of cD.C
¢orrp|2| sés adm nistering to a mammal in

treating prostate cancer which ,L

need thereof a therapeutically effective anount of a conposition of
Cl aim 14. 18. A met hoo cating prostate cancer
whi ch 10 conprises adm nistering to a ma ed thereof a

t herapeutically effective anmoun % sl tion of O aiml5.

19. A nethod for treating benign prg HeGiHa whi ch
conprises adm nistering to a naghgd”| a 15 therapeutically

effective anount of a conposition of C ai GHQ,$ OH
COOCH;
7

2,
?,
.

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

or a pharmaceutically acceptable salt or optical isomer thereof.

5 13. A pharmaceutical composition comprising a
pharmaceutical carrier, and dispersed therein, a therapeutically effective

amount of a compound of Claim 1.

14. A pharmaceutical composition comprising a
10 pharmaceutical carrier, and dispersed therein, a therapeutically effective

amount of a compound of Claim 7.
15. A pharmaceutical composition comprising a

pharmaceutical carrier, and dispersed therein, a therapeutically effective

15 amount of a compound of Claim 11.
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20. A nethod for treating benign prostatic hyperplasia whi ch

conpri ses wowbpesas ering to a mammal in need thereof a ~ PORUSH8E53I8cal | y
ef fective anmount of a conposition ' 21. A
met hod for treating benign pr ostal]m,mjumm"ﬂmﬁml whi ch conpri ses

adm nistering to a manmal in need tthefeof a* s =*therapeutically effective
anount of a conposition of C aim15. 25 22. A

phar maceuti cal conposjgion h A t RAgieRd of Claiml
and a pharnaceuti cal I%/é'acc%pnﬁ1 ggrciﬂ’ggfﬁég,{ri@gpmstate Gice? B

-74-  comprises adminfsterifightoos asimbeil ieidodothrerebfiathepapeutiahlly
conposi tion cohprising conbinng a compound of Claim1l and a
phar meceut i effédtiveansnimtifea cempasition of Claim 13.

5 17. A method for treating prostate cancer which
comprises administering to a mammal in need thereof a therapeutically

effective amount of a composition of Claim 14.

18. A method for treating prostate cancer which
10 comprises administering to a mammal in need thereof a therapeutically

effective amount of a composition of Claim 15.

19. A method for treating benign prostatic hyperplasia
which comprises administering to a mammal in need thereof a

15 therapeutically effective amount of a composition of Claim 13.

20. A method for treating benign prostatic hyperplasia
which comprises administering to a mammal in need thereof a

therapeutically effective amount of a composition of Claim 14.

20
21. A method for treating benign prostatic hyperplasia
which comprises administering to a mammal in need thereof a
therapeutically effective amount of a composition of Claim 15.
25 22. A pharmaceutical composition made by combining

the compound of Claim 1 and a pharmaceutically acceptable carrier.
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N l

23. A process for making a pharmaceutical composition

comprising combining a compound of Claim 1 and a pharmaceutically
acceptable carrier.
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