WD 96/ 40752 PCT/ EP96/ 02393 NOVEL
DOLASTATI N DERI VATI VES, THEI R PREPARATI ON AND USE Description 5 It is
kmown t hat peptides isolated frommarine origin |ike Dolastatin-10 (US
4,816, 444) and Dol astatin-15 (EP-A- 398558) show potent cell growth
inhi bitory actiwobgsegsef . : Bi ochem Pharmacol ogy 40, no. 8, 18x9/HPd602398390);
J. Natl. Cancer Inst. 85, 483-88, 1993 and refetrences cited 10
therein). Based upon interesting results in experinental tunor systens in
vivo, further preclinical evaluation of thede natural products is currently
under way in order to initiate clinical studies in cancer patients.
However, the nat ur aNOVEL JOLASTATIN \REREVATEVESa nEHE TR PRERARARIGHSANDSUSE  poor
solubility in aqueous solvents and costly buil ding bl ocks needed for
synthesis. The | pegetiptiiotescri bed herein provi des novel peptides and
derivatives thereof which offer inproved therapeutic potential for the
treatment & neofiltats iknowins chatspeptiXies isotatexdirfanbm mabPdhesonigim 15ke
Furthernore, thepolagtigs 10f (USi 4, 816 a1#4i)candreioYas tadrine A5 e (EP4A -
synt hési zed as da9ssstedhow petent e=lbwrofbhpinhuidsd teryt Activitie icfon
i ncl ude novel peptocisan.ofPharmagdblogy 40 mol.a8) 1859-64, 1990); J. Natl.
Rl err] R err] N- CHRafteA-InsP .E85( FAB2r8§, K993 and references cited I
where 30 HCerr] therein).s Basedyuportinteresting oresmiits iR[ expérimental is
hydr ogen, net hyl tumor edystiems3in vivéy cfurithélr RBpreallinicadgevatuation b€ a
pyrrol lidine ringhese natural products is currently under way in order to

initiate clinical studies in cancer patients.

However, the natural products have disadvantages, such as

15 poor solubility in aqueous solvents and costly building

blocks needed for synthesis.

The invention described herein provides novel peptides and

derivatives thereof which offer improved therapeutic

potential for the treatment of neoplastic diseases as

20 compared to Dolastatin-15. Furthermore, the compounds of
this invention may be conveniently synthesized as described
in detail below.

Compounds of this invention include novel peptides of the

25 formula I
R1R2N~CHX-CO~A~-B-D-E-(F)¢t~K I
where

30

R is methyl, ethyl, or isopropyl:

R2 is hydrogen, methyl, or ethyl;

35 R1-N-R2 together may be a pyrrollidine ring;

A is a valyl, isoleucyl, leucyl, 2-tert-
butylglycyl, 2- ethylglycyl, norleucyl or
norvalyl residue;

40

B is a N-methyl-valyl, -leucyl, -isoleucyl,
-norvalyl, -norleucyl -2-tert-butylglycyl,

- -3-tert-butylalanyl, or -2-ethylglycyl residue;
45 D is a prolyl, 3,4-dehydroprolyl, 4-fluoroprolyl,

4,4-difluoroprolyl, azetidine-2-carbonyl,



A is a valyl, isoleucyl, leucyl, 2-tert- butylglycyl, 2-

et hyl gl ycyl, norleucyl or norvalyl residue; 40 B Is a
N-net hyl -val yl, -leucyl, -isoleucyl, -norvalyl, -norleucyl
-2-tert-butylglycyl, -3-tert-butylalanyl, or -2-ethylglycyl residue; 45
D i s aWpPrsKyIs; 3, 4- dehydroprol yl, 4-fluoroprolyl, PCT/EP96/02393
4, 4-di fluoroprolyl, azetidi ne-2-carbonyl, WO 96/ 40752

PCT/ EP96/ 02393 2 honoprolyl, 3-nmethylprolyl, 4-nethylprolyl,
5-nmet hyl prolyl, or thiazolidine-4-carbonyl residue; 5 E s a

3, 4-dehydroprolyl, 4-fluoroprolyl, 3- nethylprolyl, 4-nethylprolyl,
azetidi ne-2- carbonyl, or 4homepralydnopreethyiresiile; 4érmethylprolw . .a val yl ,
2-tert-butyl glycyl, isol eucprmetiylprolyl, or thizzqlddinendgankensily| gl ycyl ,

norl eucyl, norvalyl, neopenT¢&f&y|, al anyl, [err]-al anyl, or
am noi sobut yroyl residue; X I s al kyl ]S?ref erablg_/ gCl[err] ),
cycl opropyl 2 or 1% is a 3,47debhydreprolyl, 4-fluoroprqlydy, B- and K

i's al koxy (preferably C[errPPERBRTRIVaxy4oRethyiprolyl, azetidines@sst|tut ed
or unsubstituted ami no noi ef§rbonyl,” or 2,4-difluoroprolyl residue;

F is a valyl, 2-tert-butylglycyl, isoleucyl,
10 leucyl, 2-cyclohexylglycyl, norleucyl,
norvalyl, neopentylglycyl, alanyl, R-alanyl, or
aminoisobutyroyl residue;

p 4 is alkyl (preferably Ci-s), cyclopropyl, or
i5 cyclopentyl;

t is 0 or 1; and

K is alkoxy (preferably C;.q), benzyloxy or a
20 substituted or unsubstituted amino moiety;

and the salts thereof with physiologically tolerated acids.
This invention also provides methods for preparing the
compounds of formula I, pharmaceutical compositions

25 containing such compounds together with a pharmaceutically
acceptable carrier and methods for using same for treating
cancer in mammals.

Specifically, K may be C;-4 alkoxy, benzyloxy or an amino
30 moiety of the formula R5-N-R6 wherein

RS is hydrogen, or hydroxy, or C;.g4 alkoxy, or benzyloxy
(which may be substituted by up to two substituents
~ which may independently be CF3, nitro, C;.; -alkyl-

35 sulfonyl, C;.4-alkoxy, halogen, C;.,~alkyl, cyano,
hydroxy, N(CHi);, COOMe, COOEt, COOiPr, or COONHz), or
phenyloxy (which may be substituted by up to two
substituents which may independently be CF3, nitro,

. Cy-4-alkylsulfonyl, C;.4-alkoxy, halogen, C;-;-alkyl,

40 cyano, hydroxy, N(CH3)z, COOMe, COOEt, COOiPr, or
COONHz) ;

R6 is hydrogen, or Cj;.ijz-alkyl (which may be substituted
by one or more fluoro atoms), or -C{CH3),CN, or
-C{CH3)2CCH, or -C(CH3)2C=CH2, or -C(CH3),CH;0H,



and the salts thereof with physiologically tolerated acids. This invention
al so provi des nethods for preparing the conpounds of fornula I,
pharmaceuti cal conpositions 25 cont ai ni ng such conpounds together with
a pharmaceutical ly acceptable carrier and nethods for using sane for
treating cancer Wooénarazal s. Specifically, K may be (err] al kpepepdspiivgl oxy
or an am no 30 noi ety of the fornmula Rlerr]-N-Rerr] wherein R err]
i s hydrogen, or hydroxy, or (Cerr] al koxy, or benzyloxy (which may be
substituted by up to two substituents whi ch may i ndependently be CF3,
nitro, Cferr] -alkyl- 35 sul fonyl, Cerr]-al koxy, hal ogen,
C[err]-al kyl, cyano, bydr@iSH;)b{HICHOH, Jdrer(FTH2 OO, -cgCBalkyIO0 Pr, or
COONH err]), or phenykexg, {dr @) qapide nsiybdei substityted Hyoatmethyl
substituents whi ch magroapepax eoirephédrydn[ exr horpstudo-ephedryl, or
J err]tal kyl sul fonyl , ga@irelgt aldropyrazyd ogen admantyl aldeyl , 40
cyano, hydrsxy, N CH[ ecHj-HemzimidAXsTyl, GOOECH,-Edanantyd; $OQNpha+rr])
Rlerr], is hydrogen, methfl {tinzly12l &¥|aXpHai-aimetly Deesdifist okut ed by one or
mc):zg_l{l uo]r;)[at O]mSC)—CHE)F eﬂ}%ném}l) [(&ho],fl\h . 6o 3;C(vfﬂﬂkzhril&1)' (15 rshS&%ﬁ@E%dz
err err r 3 r

PCT/ EP96/ 02393 gj %Eﬂ,ﬂrﬂi $ P?lndepe}{&n% Be

- cy ec’ﬁﬁ‘b‘?t i tuted by

(CH[err])l[oerr] C[err
a methyl group), or oxy, )ﬁ(tns Y2, COBMe, COO ’ oxibr, or COONH2), or
- (cnz)m-naphthyl (m=0 or 1l; which may be substituted
by up to two substituents which may independently be
CF3, nitro, Cj;-4-alkylsulfonyl, C;.4~alkoxy, halogen,
15 Ci.4-alkyl which may form a cyclic system, cyano,

' hydroxy, N(CH3)2, COOMe, COOEt, COOiPr, or COONH;), or
-{CH3)w-benzhydryl (w=0,1, or 2; which may be
substituted by up to two substituents which may
‘independently be CF3;, nitro, Cj-4-alkylsulfonyl,

20 Ci-g-alkoxy, halogen, C;.q4~alkyl which may form a
cyclic system, cyano, hydroxy, N(CH3)z, COOMe, COOEL,
COOiPx, or COONH;), or

biphenyl (which may be substituted by up to two
substituents which may independently be CF;, nitro,

25 C3-4-alkylsulfonyl, C;-;~alkoxy, halogen, C;.4~alkyl
which may form a cyclic system, cyano, hydroxy,
N(CH3)2, COOMe, COOEt, COOiPxr, or COONH2), or

pyridyl (which may be substituted by up to two
substitutents which may independently be CF3;, nitro,

30 Ci-4-alkylsulfonyl, C;.;-alkoxy, halogen, C;.;-alkyl
which may form a cyclic system, cyano, hydroxy, COOMe,
COOEt, CO0OiPr, or COONH), or
picolyl (which may be substituted by up to two
. substituents which may independently be CF;, nitro,
35 Ci-4-alkylsulfonyl, C;-4~alkoxy, halogen, C;.4~alkyl
which may form a cyclic system, cyano, hydroxy, COOMe,
COOEt, COQiPr, or COONH;), or '
-CH;-CHy-pyridyl (which may be substituted by up to
- two substituents which may independently be CF,,
40 nitro, Ci;-¢-alkylsulfonyl, C;.;-alkoxy, halogen,
Ci-¢4-alkyl which may form a cyclic system, cyano,



qui nolyl, or pyrazyl, or adamantyl, or 5 - CH2- benzi m dazol yl, or

-CH err]-adamantyl, or al pha- nethyl-benzyl, or al pha-dinethyl benzyl, or

-(*CH err])[err]-phenyl (v=0,1,2,0or 3; which may be substituted by up to two

substituents which may i ndependently be CF[err], nitro,

C[ err] - al kyl sul twaroslsg7s] er r ] - al koxy, hal ogen, 10 C[ erctrepdsloyios

which may forma cyclic system cyano, hydroxy, N(CH err])[err], COOW,

COOEt, COG Pr, or COONH err]), or -(CHerr])[err]-naphthyl (mO or 1; which

may be substituted by up to two substituents w4 ch may i ndependently be

CFlerr], nitro, Cferr]-alkylsulfonyl, Cerr]-al koxy, hal ogen, 15

Cerr]-al kyl which mayhjdid®yy CpOMe: SOOELSMCOOLENO 0xh\XDONH:), or

N(CH err])[err], COOVepedadeiiaz6®% Piwhiéh GRP\bE cutldtitaited by up to two
-(CH err])[err] - benzhysipdeibwalts, vhick: mamlmhemaéiﬁﬁﬂlw Y} adlitan,up to

two substituents whic ey, RS Iy ) )
d err]-al kyl_sul fonyl , all&q. gi c1 o z]a?l%yl
COC]VE

whi ch may f8rm a cycl 3%?3{“5?& "k ' SE- J‘

COCEt, COQ Pr, or é&m stltuted by up
to two substituents whp Bé 15 up to
derr]-al kyl sul fonyl, B rst“Ps&'Ii"%B? c -’rray forma
cyclic system cyano, Figoox F1-49 éFP};‘Pﬁlf]ﬂ] cl €80 Pr, or
COONH[ err] 10 or pyri dy¢;-f+likytl medsicbemaybfanm at eyickic lgymlbv\nyano,
substitutents which nepydrmstgpeNdeniyy coolE] @odEt, NCOOIPr 3r COONH3), or

Clerr]-alkyl sul fonyl, Kdicplrabkoyy. mé:my SZeédl:lstaJﬁ&‘tledV\’Bi{C&pf@’%rm a

cyclic system cyano, fwdQ¥¥%en K0 ingePdddentaly erdiltro, OF
c;--,-alkylsulfonyl, Ci-4-alkoxy, halogen, Ci.;-alkyl
15 which may form a cyclic system, cyano, hydroxy,

N(CH3)2, COOMe, COOEt, COOiPr, or COONH,;), or
benzoxazolyl (which may-be substituted by up to two
substituents which may independently be CF3, nitro,
Ci-4-alkylsulfonyl, C;.4~alkozxy, halogen, C;.¢-alkyl

20 which may form a cyclic system, cyano, hydroxy,
N(CH3)2, COOMe, COOEt, COOiPr, or COONH;), or
-(CHz)m~-fluorenyl (m=0 or 1; which may be substituted
by up to two substituents which may independently be
CF3, nitro, Cj-4-alkylsulfonyl, Ci.q-alkoxy, halogen,

25 C;-4-alkyl which may form a cyclic system, cyano,
hydroxy, N(CH3)2, COOMe, COOEt, COOiPr, or COONH;), or
pyrimidyl (which may be substituted by up to two
substituents which may independently be CFi3, nitro,
Ci-g4-alkylsulfonyl, Ci.s-alkoxy, halogen, C;.4-alkyl

30 which may form a cyclic system, cyano, hydroxy,
N(CH;)3, COOMe, COOEt, COOCiPr, or COONH;), or
~(CHz)y-indanyl (m=0 or 1; which may be substituted by
up to two substituents which may independently be CF;,
nitro, Cj;-s-alkylsulfonyl, C;-4-alkoxy, halogen,

35 C;-4~alkyl which may form a cyclic system, cyano,
hydroxy, N(CH3)2, COOMe, COOEt, COOiPr, or COONHz), or
- (CH2CH20) y~CH3 (y=0,1,2,3,4, or 5), or
- (CH2CH20) y-CHCH; (y=0,1,2,3,4, or 5), or
-NH-CgHs (which may be substituted by up to two

40 substituents which may independently be CF3, nitro,
C;-4-alkylsulfonyl, C3-4-alkoxy, halogen, Cji.4-alkyl



pi colyl (which may be substituted by up to two substituents which may

i ndependently be CF[err], nitro, 35 C err]-al kyl sul fonyl,

C err]-al koxy, halogen, Cerr]-alkyl which may forma cyclic system cyano,
hydr oxy, COOve, COOEt, COO Pr, or COONH[err]), or -CHerr]-CH err]-pyridyl
(whi ch may be S UWOEANSC d by up to two substituents which may powEresnsent | y
be CF[err], 40 nitro, (Jerr]-alkylsulfonyl, {err]-al koxy,

hal ogen, C[err] -al kyl which may forma cyclic system cyano, WO 96/ 40752
PCT/ EP96/ 02393 4 hydroxy, COOwve, COOEt, COG Pr,~or COONH err]), or

benzot hi azol yl (which may be substitut ed by up to two substituents which
may i ndependently be Cwhéech]mayifoxm Q[@Pihlﬂﬁtﬂhf SYPRO, REAF¥QXYal COWe,
hal ogen, ([ err]-al kyl SOOEt, COOiRMy ©OF DrPE cyclic system cyano,
hydroxy, N(CH err])[ er rNCROCOWS, (OTiREh ma&O@BHubaﬁxm—Ipvr up) to dwwo

benzoi Sot hi azol yl (whi ghbsaythents hidhuinag independenty Bobots,t ueeEs, which
may i ndependgntly be CE§;4-a'ﬂ< qu&&wﬂ e&lsyh%:i;onmalogbﬁrrb -kt

hal ogen, 10 1.C R, c c
hydr gxy, N(CH err])[er r B’E . %P&ﬂeﬁl éf@&?e,
benzopyrazol yl (which t S |tue s _whi ch
may i%ependgntl(y be CF f t) @f@ﬂgﬁa ﬁ ::j:’& oxy
hal ogen, Cerr]-al kyl bSt tuents it WE naept b% 3a
hydr oxy, 10 c1.4-a1kylsu1fonyl, Ci-4-alkoxy, halogen, Cj-4 -alkyl
which may form a cyclic system, cyano, hydroxy, COOMe,
COOEt, COOiPr, or COONH), or
-NCH3-CH;~-CgHs (which may be substituted by up to two
substituents which may independently be CF3, nitro,
15 C1-4-alkylsulfonyl, C;.4-alkoxy, halogen, Cj.4~alkyl
which may form a cyclic system, cyano, hydroxy, COOMe,
COOEt, COQ0iPr, or COONH;), or
5-membered heteroaryl which may be substituted by up
_ to two substituents which may independently be CF,,
20 nitro, Cj.g-~alkylsulfonyl, C;.j-alkoxy, thiocmethyl,
thioethyl, picolyl, acetyl, Ci-.g-cycloalkyl,
thiophenyl, ~CH,-COOEt, Ci.j-alkylen group forming a
bicyclic system with the heterocycle, phenyl (which
may be substituted by up to two substituents which may
25 independently be nitro, CF;, CN, halogen, or
Ci-s-alkyl), benzyl (which may be substituted by up to
two substituents which may independently be nitro,
CFi3, halogen, Cj.z~alkyl, Ci.;-alkylsulfonyl, cyano,
hydroxy, C3-4~dialkylamino), or
30 -CHR7-5-membered heterocaryl (which may be substituted

by up to two subsituents which may indenpendently be
CF3;, nitro, cyano; halogen, COOMe, COOEt, COOiPr,

CONH», Ci-s-alkyl, C;.i-alkoxy, phenyl, benzyl,
naphthyl, or Cj.j-alkylsulfonyl [R? = hydrogen, linear
35 or branched C;.s alkyl, benzyl]).




N(CH err])[err], COOWe, COOEt, COQ Pr, or COONH2), or benzoxazolyl (which
may bé substituted by up to two substituents which nay independently be
CF3, nitro, (Jerr]-alkylsulfonyl, C[err]-al koxy, halogen, ([err]-al kyl 20
which may forma cyclic system cyano, hydroxy, N(CH err])[err], COOw,
COCEt, COQO Pr, wooso@gH err]), or -(CHerr])[err]-fluorenyl (nmﬁ:mmikps
whi ch may be substituted by up to two substituents which may independently
be CF[err], nitro, Cerr]-al kylsulfonyl, Cerr]-al koxy, hal ogen, 25
Cerr]-alkyl which may forma cyclic system®écyano, hydroxy,

N(CH err])[err], COOwWe, COOEt, COQ Pr, or COONH[err]), or pyrimdyl (which
may be substit ut edtHRY - 5PmbMbéred Hdterbatyn nayfoch efaypl @ depargeasentod
CFlerr], nitro, Qeione aekyheufbDiodingChesidueskoxy, hal ogen, (err]-al kyl
30 which may forma cycl ic system cyano, hydroxy,

N(CH err])[err], COOwW, COCEt or COONH grr]), or o
(CH[err])[err]-lndanyI may be ttuted by UD~EP tWo

substituents which may i gde [err], AitTO,

C err]-al kyl sul fonyl, rrj- aI ko , ] -al kyl
which may forma gyclilc Pyste | NpCH[ er ,
COCEt, COO Pr, or édﬁl’ﬁerr]) [er$]O [err]YCH ©rr]

(y=0,1,2,3,4, or 5), or -(CHee]CHerr]O
(y=0,1,2,3,4, or 5) , or -NH Cferr] H er HsS(whiGy may be su
to two 40 substituents which may i ndependently be
C err]-al kyl sul fonyl, %err] al koxy, hal ogen, ([err]-al kyl

. CEl
&)’L; \/k‘§ \/k‘s‘wa \)\Mg—

SCH; SCH, “cH, e, SeH,
< ‘j! </ :o </ :S 4 ] 7 o
!
CH3
7 S
CHy

S-membered hetercaryl may for example be represented by the
following residues:

10



WD 96/ 40752 PCT/ EP96/ 02393 whi ch may
forma cyclic system cyano, hydroxy, COOwe, COOEt, COG Pr, or COONH err])
or ~-NCH err]-Cerr]JHerr] (which may be substituted by up to two
»substituents which may i ndependently be CF3, nitro, 5

Clerr]-al kyl syl f Clerr] -al koxy, hal ogen, (err]-alkyl Wimcpﬁmrrzn??forma
“cyclic systerﬁlﬂ,o@ hydr oxy, COOwe, COOEt, COG Pr, or COONH err]), or
-NH-CH err]-Cerr]Herr] (which my be substituted by up to two
.Substituents which may independently He CF[err], nitro, 10

Clerr]-al kylsulfonyl, Cerr]-al koxy, halogen, Cferr]-al kyl which my forma
cyclic system cyano, hydroxy, COOMe, COOEt, COO Pr, or COONH err]), or
-NCH err]-CH err]-Cerr]Herr] (which nay be substituted by up to two
substituents which nmay independently be CF[err], nitro, 15

Clerr]-al kylsulfonyl, Cerr]-al koxy, halogen, Cferr]-al kyl which my forma
cycltc system cyano, hydroxy, COOMe, COCEt, COQ Pr, or COONH err]), or

5- menbered heterog vyl .z may begsubstitutes by to two substituents
whi ch may ind Nyt Yy e CF[ , 0 rero,

Cerr]-al kyl sul f , CJerr]-alk 4 t hi onet thio , picolyl,
acetyl, ([err]-cycloalkyl, thio ,-CI—% Q-cna@oa, rr]-al kyl en group
formng a bicyclig sy agépwith € heteroc e, phen i may be

substituted by WO Substituents whi ¢h may 25 itdependent I y
be nitro, CFer , hal og g sh] -al kyl ; benzyl (which may be
substituted byy tONtwo substit\yeffs whi Nndepghde be nitro,
CF3, hal ogen, err]-alkyl, Ce -al kyl cy Yo,[

5. COCCH;

//\ ,cu’ \\fj] \g-zcz | ﬂsofO

N

~p e A, )

TS« U s

pom .
Ty

) o \(iD \{Q

CHy



hydroxy, C[err]-dial kylam no), or 30 -CHR[ err] -5- nenbered

het ervaryl (which nay be substituted by up to two subsituents which may
i ndenpendently be CF[err], nitro, cyano, hal ogen, COOWe, COCEt, COQ Pr,
CONH err], (err]-alkyl, ([err]-al koxy, phenyl, benzyl, naphthyl, or

d err]-al kyl sulwopssker$2R err] = hydrogen, linear 35 RCTEPA6/04393]
Cerr] alkyl, benzyl]). WO 96/ 40752

PCT/ EP96/ 02393 6 -CHR[ err] -5-nenbered heteroaryl may for exanple be
represented by one of the folloging resi&ues: [err] 'CH2 5 5-nenbered
het eroaryl may for exanple be represented by the foll ow ng residues: 10
PCT/ EP96/ 02393 WD 96/ 40752 7 [err]

Q CH3 :::h ( i
N - N,

M. ¥ A1 r
CHy

N

7 \

o

CHy CHj3
s, o N \;"\)\
\<\_.'z /@N - S\ ;n( Mo/ cH
CH3 CHs CH3 o
4 N
O ¢ T~y

S =N \(l NN
. SN .
SET
5 s CICH3) 3 \ Y 37/4
.2 X.r . N/

~ Ya:::,u = ‘I’© \(-Y\O‘



WO 96/ 40752

[err]” WO 96/ 40752
9:[err] Rerr]-NRerr] together
group consisting of [err] [err]
where the subst wasssors2R[ err],

Rerr],

PCT/ EP96/ 02393 8
PCT/ EP96/ 02393
may al so form structures selected fromthe
Preferred are conpounds of the formula |
A B, D E X F and t poszesdnsesl0

foll ow ng neani ngs R err] Is methyl - or ethyl; R err] S
hydr ogen, methyl, or ethyl; 15 A is a valyl, isoleucyl, 2-tert-
butyl gl ycyl residue; B is a Nmdthyl-valyl, -isoleucyl, 20

or -2-tert-butylglycyl residue; D Is a prolyl, 3,4-dehydroprolyl,

4-fl uoroprolyl,

3-net hyl prolyl or thiazolidine-4-carbonyl residue; 25 E
is a 3, 4-dehydroprolyl, 4-fluoroprolyl, 3-
s)@,m CHs s o
s
2 ~ e I

_.</

N c1

1

R5-N-R6 together may also form structures selected from the
group consisting of

N 8 N S —N O ' o)
-——N —
5 \_..Js"o ]
Preferred are compounds of the formula I where the
substituents R!, R2, A, B, D, E, X, F and t have the
10 following meanings
Rl is methyl or ethyl;
R2 is hydrogen, methyl, or ethyl;
15
A is a valyl, isoleucyl, 2-tert-
butylglycyl residue;
B . is a N-methyl-valyl, -isoleucyl,
20 or -2-tert-butylglycyl residue;
D is a prolyl, 3,4-~dehydroprolyl, 4-fluoroprolyl,
N 3-methylprolyl or thiazolidine-4-carbonyl
residue;
25 -
. | ] is a 3,4-dehydroprolyl, 4-fluoroprolyl, 3~

methylprolyl, or azetidine-2-carbonyl residue;



met hyl prolyl, or azetidi ne-2-carbonyl residue; WO 96/ 40752
PCT/ EP96/ 02393 10 F Is a Dvalyl, 2-tert-butylglycyl, D-isoleucyl,
D-t eucyl, or am noi sobutyroyl residue; X is -CH(CH err])[err],
-C(CHerr])[err], or -CH(CH err])CH err]CH err]; 5t is 0 or 1;
Preferred neani W§s96/49752K are: 10 -OC(CH err])[err], -NH eptimpros/n2393
-NH-Cerr]-alkyl, -NHCerr]-cycloal kyl, -NH][3,3,0]-bicyclooctyl,
nor ephedryl, norpseudoephedryl, -NH quinolyl, -NH pyrazyl,
-NH-CH err] -benzi m dazol yl, -NH adamantyl, - CH err]-adamant yl ,
-NH-CH(CH err]) - phenyl, -NI—l-C(CH[err])[err - phenyl
-N(C[err]-al koxy) & err] al kys, a1B-valyl,\N@cterkty b'éﬂm&g)! Rrisoismawll,,
-N([ err] - al koxy) - phenyl , - Reéepeyk] p@minomkmw ] Fe ¢t}e:pheny|
(v=0,1,2,0r 3), -NI—I-(CH[err])[err%F napht h :Sm:O or
CNH-(CH err])[err]X benzhydr yie (GB(FHs) 201~ lecn BH-QF ﬁ%g)mpyrl dyl ,
-NH-CH err]-Spyridyl, -NHCHerr]-CH err]- pyridyl, -NH benzothiazolyl,
- benzoi sot hi azdl yI , 20 is OM¥ Henzopyrazol yl, -NH benzoxazol yl,
- (CHerr])[err]-fluorenyl (m=0 or 1), -NH pyrimdyl,
- (CH[ err]) [ err [Priefexmel peawtings £3r KNMr€CH err]CH err]O[err]-CHerr]
y 1,2,3,4, or 5), -NH(CHerr]CHerr]OJ[err]-CHerr]CH err]
y=0, 1, 2, 3,10 or 5PC(CHE){,5-NEgheNBdChatealkyl, -NHaC;-ghcpeloalkydges 7-9),
CHR[ er r ] - 5- merms~-4@ , BeO prinkoyeiobGEPl / I ncrephedryl hysbrpgetdobpRedaty D/
ranched CJerr] al-Ng-guiaocryl] -tMspghazyl onNEQH,Henziinilazolyl,
-NH-adamantyl, -NH-CH;-adamantyl, -NH-CH(CHj3)-phenyl,
-NH-C(CH3)3-phenyl, -N{Cj.z-alkoxy)Ci.s-alkyl,
15 -N(C3-4-alkoxy)-CHy-phenyl, -N{C,.;j-alkoxy)-phenyl,
-N(CH3)OBzl, -NH-(CH)y-phenyl (v=0,1,2,or 3), =-NH-(CHy)p-
naphthyl (m=0 or 1), -NH-(CH;)y-benzhydryl (w=0,1, or 2),
-NH-biphenyl, -NH-pyridyl, -NH-CHy-pyridyl, ~NH-CH,-CH;-
pyridyl, -NH-benzothiazolyl, -NH-benzoisothiazolyl,
20 -NH-benzopyrazolyl, -NH-benzoxazolyl, -NH-(CH)p-fluorenyl
{m=0 or 1), -NH-pyrimidyl, -NH-(CHz)p-indanyl (m=0 or 1),
‘NH'(CHQCH:O)y’CH3 {(y=0,1,2,3,4, or §5), 'NH'(CHzCBzO)y'C32C53
(y=0,1,2,3,4, or 5), -NH-(5-membered heterocaryl) (as shown
on pages 7-9), -NH-CHR7-5-membered heterocaryl [R? =
25 hydrogen, linear or branched
Cy-s alkyl, benzyl] (as shown on page 6); or K is

NH-
NH-
NH-
=0
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NH-
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[err] WD 96/ 40752 PCT/ EP96/ 02393
11 More preferred Kis: -NHCH err], -NHCH err]CH err],

-NH(CH err])[err]CH err], -NH(CH err])[err]CHerr],

-NH(CH err])[err]CHerr], -NH(CH err])[err]CH err],
-NH(CJ—l[err])[ermqfte‘lSZ], -NH(CH err])[err]CH err], -NHCH( CH pt1/kpdsobios. 5
-NHCH(CH err])CH err]CH err], -NHCH(CH err])CH err]CH err]CH err],
-NHCH(CH err]CH err])[err], -NH(CH err]CH err]CH err])[err],

-NHC(CH[ err])[err], -NHCH(CH err]CH err])CH®xr]CH err]CH err],

- NHCH( CH err ] CI-l(CI-l[err])[err] -NHCH(CH err]CH err])CH(CH err])[err],
-NHCH( CH[ er r ] ) C( Coger préférdeda KNEseYCl Opropyl, -NHcycl obutyl,

-NH-cycl opentyl, -NH cycl ohexyl, NH-cycIoheptyI -NH-cycl ooctyl, 10
3,

-NH bi cyclof 3, 3, O]-amtu), -Nﬁ(:ﬂdflﬁ”]-mﬁfzcila, WA, Oonkeen])etig) 11
-N(CH'err]) OCH[ er r.hgwg;,rsh@[ ekl cg, cas] efziddﬁ@fr{,lz

re] - e” a)z.

err[- %)lzf] r

;

[
)
)
y

-N(CH[err]C§|[e£
])%

-N(CH(CH[ err

-N(OCCH err])CH

-NH-CH err]-de r]‘ EREGHs)S 1;3(},Fiifer FFI[)QH] CH(Cﬂa)C(Cﬂa)a.
-NH(CH err])[err] rey @mPY ;ﬁ ﬂ. entyl,
-NHC(CH[ err]) [ er r T SHeeyelghaxyl, NH- ch—‘l ‘] ppptrlerr] CH err],
- NHC( CH[ er &P) (CH[ & r’e?ffmqul)?[émoctm OFfHIGHserr ],

- NHCH[ er r] - cycl oheRyCH3 YOUHCHCH; & ]M@;omﬂew Gﬂ{(eaﬁq‘.r!a)[omg]
-NHC(CH err] ) [ er r  RkER4OH; OEmMCR) GM(CH({CH3)2)OCH3, 'N(CH3)0CH2C535,

-NH(CH err] CH et Qﬁ !
m(g(( &Eé:l;;%g::%éigﬁj’ WSS !S%E% ‘Q?% 1;’3&‘?(' NH(CHz)zcsHs
CH erg err er E EE

nor pseudoepPhedr yl
-NH adanant yl (2), Wﬁqu'ei?l}eﬂardanaﬁﬂy H— dlﬁ%ﬁ(rcﬁbﬁbq;ht h |,
-NH-benzhydryl, - RFHG(GH oGHCH0H- p?ﬁ(@?hwzq\)lhﬁ!ﬁnc@ml WNHC(Cﬂs)2CH(C?Hs)2.
-NH CH err] - CH er rREQ§CH;JytN, ~NHCHER7GICOHAZ ONYE (CH; Ni¢=i13 7 ohsrépheiiagily | |
-NH-benzo- pyr azohgtpseuddephadey®dz OINH-quibbifl ponarpyrazfdt pyri m dyl ,
20 -NH-adamantyl(l), -NH-adamantyl(2), -NH~CH;-adamantyl,
-NH-CH~-naphthyl, -NH-benzhydryl, ~NH-biphenyl,
-NH-pyridyl, -NH-picolyl, -NH-CH,-CH;-pyridyl,
~-NH-benzothiazolyl, -NH-benzoisothiazolyl, -NH-benzo-
pyrazolyl, -NH-benzoxazolyl, -NH-fluorenyl, -NH-pyrimidyl,
25 -NH-thiazolyl(2), -NH-isoxazolyl(3), -NH-CHp-furanyl(2).
~-NH- (3~methyl)isoxazolyl(5), -NH-(3-methyl)isothiazolyl(5),
~NH-(2-trifluormethyl)-thiadiazolyl{5), -OC(CHi)j,
-NH~CH;- (4-methyl )thiazolyl(2), -NH-CH;~thienyl(2),
~NH-CHz- (S-methyl)thienyl(2), -NH-(2-methyl)-
30 thiadiazolyl(5),-NH-{2~-cyclopropyl)thiadiazolyl(5),
or K is

g /"\ /\
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25 -NH-t hiazolyl (2), -NHisoxazolyl(3), -NHCHerr]-furanyl (2),

-NH (3-net hyl )i soxazol yl (5), -NH (3-nethyl)isothiazolyl(5),
-NH-(2-trifluormethyl)-thiadiazolyl(5), -OC(CHerr])[err],

-NH-CH err]-(4-nmethyl)thiazolyl (2), -NHCH err]-thienyl (2),

-NH-CH[ err] - ( 5- mexgspb?sz hi enyl (2), -NH(2-nethyl)- 30 PCT/EP96/02393

t hi adi azol yl (5), - NH (2-cycl opropyl ) thiadi azolyl (5), or Kis [err] [err]

WO 96/ 40752 PCT/ EP96/ 02393 12 These
exanples illustrate but do not limt the scd@e of the present invention.
The peptides of the formula | are conposed of L-amno acids 5 but F may
al so be a D ani noThese .exanpleswilbagirates briyddanqlr ddsit Zbesstope Wit the
physi ol ogi cal | y t presettednzenti§osuch as: hydrochloric acid, citric acid,
tartaric acid, lactic acid, phosphoric acid, 10 met hanesul f oni ¢ aci d,
acetic acid, fornffbespeptidesl of ctheifprmulaali aredapposed efabraming acidsc
aci d, mal onBc aci Butsknayr atsachbe, a [Dymingnpeidci d, L-aspartic acid,
pyruvic acid, nucic acid, benzoic acid, glucuronic acid, oxalic acid,
ascor bi ¢ aci d andTheenep gomponnds 1ayThe present af&adds wikhbe prepared by

known nethods of phbysiclegdbaiiyttglerpted acids myeh @ss Aydrechlomiaracdd.
citric acid, tartaric acid, lactic acid, phosphoric acid,

10 methanesulfonic acid, acetic acid, formic acid, maleic
acid, fumaric acid, malic acid, succinic acid, malonic
acid, sulfuric acid, L-glutamic acid, L-aspartic acid,
pyruvic acid, mucic acid, benzoic acid, glucuronic
acid, oxalic acid, ascorbic acid and acetylglycine.

15
The novel compounds can be prepared by known methods of
peptide chemistry. Thus, the peptides can be assembled: -
sequentially from amino acids or by linking suitable small
peptide fragments. In the sequential assemblage, starting

20 at the C-terminus the peptide chain is extended stepwise by
one amino acid each time. In fragment coupling it is
possible to link together fragments of different lengths,
and the fragments in turn can be obtained by sequential
assemblage from amino acids or themselves by fragment

25 coupling, :

Both in the sequential assemblage and in the fragment
coupling it is necessary to link the units by forming an
amide linkage. Enzymatic and chemical methods are suitable

30 for this.

Chemical methods for forming the amide linkage are
described in detail by Mueller, Methoden der organischen
Chemie Vol. XV/2, pp 1 to 364, Thieme Verlag, Stuttgart,

as 1974; Stewart, Young, Solid Phase Peptide Synthesis, pp 31
to 34, 71 to 82, Pierce Chemical Company, Rockford, 1984;
Bodanszky, Klausner, Ondetti, Peptide Synthesis, pp 85 to
128, John Wiley & Sons, New York, 1976 and other standard
works on peptide chemistry. Particular preference

40 is given to the azide method, the symmetric and mixed
anhydride method, in situ generated or preformed active
esters, the use of urethane protected N-carboxy anhydrides
of amino acids and the formation of the amide llnkage using
coupling reagents/activators, especially

45 dicyclohexylcarbodiimide (DCC), d@iisopropylcarbodiimide
(DIC ), l-ethoxycarbonyl-2-ethoxy-1,2-dihydroguinoline



sequentially fromamno acids or by linking suitable snmall peptide
fragnents. In the sequential assenblage, starting 20 at the Cterm nus
t He peptide chain is extended stepwi se by one am no acid each tinme. In
fragment coupling it is possible to |ink together fragnents of different
| engt hs, and thavéeemgmants in turn can be obtai ned by sequent ipek/ERec@88l age
fromam no acids or thensel ves by fragnent 25 coupling. Both in the
sequenti al assenblage and in the fragment coupling it is necessary to |link
the units by fornming an anide |inkage. Enzynd8ic and chenical nethods are
sui tabl e 30 for this. Chem cal nethods for formng the am de |inkage
are described i n derpg),by-étigtl-ar- (3vdihetieyl anopropyil yedrbodilimide Vol .
XVI 2, pp 1 to 364, hykxoeioride JEDCA)UL hgproparphosphdri/e! afiiywivdide (FPANg,
Soli d Phase Pept i de, N5ihiisi2soxn- Ppxakzolddinyl y-anidoplospharyle cbilexidel
Conpany, Rockf ord, {EC8841 ) Bobzomeribriskpyusokidinoplicsphoniwpt i de Synt hesi s,
pp 85 to 128 Johrheﬁdfé.yotthmmWBkQP)lBIH-Paalenhmpm!alﬂ.dazddeor ks on
pepti de cheni stry. (DRRAi, cUastrgse freageot (BOP, PyBep)i \@rbenzdatirdazoilyd-
net hod, the symret¥R, NiRd’ rtetcamethydnrdeivmtdadds (WBEI)X .U Qrener ated or
preforned active dstabenzothiazolyloN, 8! ihctehrapethylnoniamber)tanhydri des
of ami no aci ds and(HAI®)f, odbetthydphosphbrylntyaniden KBBRCN) 1Ry Scddphenyl - :
reagent s/ ackQ vat ora,,3 -sdpydrat 3 oxes 4 -hyduexyhispbepe cdianide (Steglich)s
di i sopropyl car bodi¥edgdat( HQIDQ) and 1,1'-carbonyldiimidazole (CDI). The
1- et hoxycar bonyl - Zapldng- tedgehtisy danqbenetplayed alone or in combination
with additives such as N,N-dimethyl-4-aminopyridine (DMAP),
N-hydroxy-benzotriazole (HOBt), N-hydroxybenzotriazine
15 (HOOBt), Azabenzotriazole (HOAt), N-hydroxysuccinimide
(HOSu) or 2-hydroxypyridine.
Whereas it is normally possible to dispense with protective
groups in enzymatic peptide synthesis, reversible
protection of reactive groups not involved in formation of
20 the amide linkage is necessary for both reactants in
chemical synthesis. Three conventional protective group
techniques are preferred for the chemical peptide
synthesis: the benzyloxycarbonyl (Z), the t-butoxycarbonyl
(Boc) and the 9-fluorenylmethoxycarbonyl (Fmoc) techniques.
25 Identified in each case is the protective group on the
alpha-amino group of the chain-extending unit. A detailed
review of amino-acid protective groups is given by Mueller,
Methoden der organischen Chemie Vol. XV/1, pp 20 to 906,
Thieme Verlag, Stuttgart, 1974. The units employed for
30 assembling the peptide chain can be reacted in solution, in
suspension or by a method similar to that described by
Merrifield in J. Amer. Chem. Soc. 85 (1963) 2149.
Particularly preferred methods are those in which peptides
are assembled sequentially or by fragment coupling using
35 the Z, Boec or Fmoc protective group technique,
One of the reactants in the said Merrifield technique is
being bonded to an insoluble polymeric support (also called
resin hereinafter). This typically entails the peptide
being assembled sequentially on the polymeric support using
40 the Boc or Fmoc protective group technigue, the growing
peptide chain being covalently bonded at the C terminus to
the insoluble resin particles (cf. Fig. 1 and 2). This
procedure makes it possible to remove reagents and
byproducts by filtration, and thus recrystallization of
45 - intermediates is unnecessary.
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(EEDQ), 1-ethyl-3-(3-di methyl anmi nopropyl)carbodiim de hydrochl oride (EDCl),
n: pr opanephosphoni ¢ anhydri de (PPA),
N, N- bi s( 2- oxo- 3-oxazol | di nyl ) -am dophosphoryl chloride (BOP-C),
brono-tri s- pyr rebisdisersphosphoni um 5 hexaf | uor ophosphat e (PyFE®I6)02393
di phenyl phosphoryl azide (DPPA), Castro's reagent (BOP, PyBop),
O benzotriazolyl- NN, N ,N -tetranmethyluroniumsalts (HBTU), O
Azabenzotriazolyl-NN,N , N -tetranet hyl uronildn salts (HATU),
di et hyl phosphor yl cyanlde (DEPCN), 2, 5-di phenyl- 10 2,
3-di hydr o- 3- ox0- 4hbygrovyited phine e dan( Beelinkdd to© aeggsuitabﬁrDO) and
1,1" -carbonyl di pelgnens o wiiidh) mefféky dmye itog beeinsolubleadnbthe npbbyents
al one or in conbusati and\id thazedat stedsles phiysdcal, forhm ndtilehl makesi nopyri di ne
(DVAP) , N- hydr oxfifbitrabion arslye ThiORglymerhmistxebetadiot &l funobioBal
(HOOBt ), Ababenzgrohpzbd ewliildbAthe Firstiprorectednaminte aciidcganobe firmly
2- hydr oxypyri di nattdbheddsy ia cosabentngidnd.pSuitable tfoniithjonpurposd are
protective groupa whdenvaxietiyc ofepolymexs nedestelinkese,spblyvinyl ecti on of
reactive groups adtoholplpnalgmethacrykaten sylfopated palysgiyrene) i nkage is
necessary for bochloromethylated stywene/disinyhbenzenerigopolymeyent i onal
pr ot ect i v@Ogr oup (Methif igkt resdnpr of Wmethylbgnzhydryianingaregint (MRHA-
synt hesis: the beesihdxyphernydapetimidonethyl-pesinyRanraesing Bap) and t he
9-f | uor enyl met hokgpay benRydcileahaliningsds, benzhydnydeamirecs¥esin each
case is the protdBHAvEeskmup 40fhY dnrhenzevigxyomethEl-resin, the
chai n- ext endi ng FeBELn Breipohkdy et al. (Tetrahedron Letters 28 (1987)
15 565; supplied by BACHEM), 4-(2,4-dimethoxyphenylamino-~
methyl)phenoxy-resin (supplied by Novabiochem) ox
o-chlorotrityl-resin (supplied by Biohellas).

Suitable for peptide synthesis in sclution are all solvents

20 which are inert under the reaction conditions, especially
water, N,N-dimethylformamide (DMF), dimethyl sulfoxide
(DMSQ), acetonitrile, dichloromethane (DCM), 1,4-dioxane,
tetrahydrofuran (THF), N-methyl-2-pyrrolidone (NMP) and
mixtures of the said solvents. Peptide synthesis on the

25 polymeric support can be carried out in all inert organic
solvents in which the amino-acid derivatives used are
soluble. However, preferred solvents additionally have
resin-swelling properties, such as DMF, DCM, NMP,
acetonitrile and DMSO, and mixtures of these solvents.

30 After synthesis is complete, the peptide is cleaved off the
polymeric support. The conditions tnder which cleavage off
the various resin types is possible are disclosed in the
literature. The cleavage reactions most commonly used are
acid- and palladium-catalyzed, especially cleavage in

35 liquid anhydrous hydrogen fluoride, in anhydrous
trifluoromethanesulfonic acid, in dilute or concentrated
trifluoroacetic acid, palladium-catalyzed cleavage in THP
or THF-DCM mixtures in the presence of a weak base such as
morpholine or cleavage in acetic acid-dichloromethane-

40 trifluorocethanol mixtures. Depending on the chosen
protective groups, these may be retained or likewise
cleaved off under the cleavage conditionms.

Partial deprotection of the peptide may also be worthwhile
when certain derivatization reactions are to be carried

45 out. Peptides dialkylated at the N-terminus can be prepared
a) by coupling of the appropriate N,N-di-alkylamino acids



review of am no-acid protective groups is given by Mieller, Methoden der
organi‘'schen Chem e Vol. XV/1, pp 20 to 906, Thiene Verlag, Stuttgart, 1974.
The units enployed for 30 assenbling the peptide chain can be reacted
in solution, in suspension or by a nethod simlar to that described by
Merrifield in JwoAgRgszChem Soc. 85 (1963) 2149. Parti cul ar | yepkmisRsiesd
nmet hods are those in which peptides are assenbl ed sequentially or by
fragnment coupling using 35 the Z, Boc or Fnoc protective group
t echni que. One of the reactants in the said Mrrifield technique is being
bonded to an insol uble polyneric support (also called resin hereinafter).
This typically entix Isolutdopept iole tihei pglyserid|sappeortuch) by redactive
pol ynmeri ¢ support aldiyigtion of the resincbolind peptddecinVRMEfIGupcettbnagic,
the grow ng pepti ¢&itdhMagNBH) rapd thel appioptiatécdldehyde o ketomausc) dit he
i nsol ubl e resin paydrogenattén ¢ff thelpeptides ithisolptbordin ahenpeesehce
possi bl e to 5 enoveof aldehyydeatr Xeatonedand sedycfiltration, and thus
recrystallization of 45 i ntermedi ates i s unnecessary. WO 96/ 40752
PCT/ EP96/ 02393 14 Thee vardbast ssh-matapaily decanrring hinbhke hdidsadjselbsad| e
pol yners, whi ch mhexieinhmay be dbtained| fixm ¢ommereiad| smmcesueed and to
have a stabl e physyndhebizedwirarh comkescially-wviadlablie \matErdapsl yaing nust
contain a fincti omelthods kngwmwuin tthewarth Azetidinet2pcatbesdyddcaseid, aci d
can be firmy 3-methyl-L-proline, 5-methyl-L-proline, and Boc- or Fmoc-
protected 3, 4-dehydroproline are commercially available
starting materials (ACROS, NOVABIOCHEM, BACHEM). Cis- and
trans-4-fluoroproline can be prepared via a method
15 described by Panasik et al. (N. Panasik, E.S. Eberhardt,
A.S. Edison, D.R. Powell, R.T. Raines, Int. J. Peptide
Protein Res. 44, 1994, 262-269) from hydroxyproline.

The compounds of this invention may be used to inhibit or
20 otherwise treat solid tumors (e.g. tumors of the lung,
breast, colon, prostate, bladder, rectum, or endometrial
tumors) or hematological malignancies (e.g. leukemias,
lymphomas) by administration of the compound to the mammal.

25 It is a special advantage of the new compounds that they
are more resistant to enzymatic degredation as compared to
Dolastatin-15.

Administration may be by any of the means which are

30 conventional for pharmaceutical, preferably oncological,
agents, including oral and parenteral means such as
subcutaneously, intravenously, intramuscularly and
intraperitoneally.

-

35 . The compounds may be administered alone or in the form of
pharmaceutical compositions containing a compound of
formula I together with a pharmaceutically accepted carrier
appropriate for the desired route of administration. Such
pharmaceutical compositions may be combination products,

40 i.e., may also contain other therapeutically active
ingredients.

The dosage to be administered to the mammal will contain an
effective tumor-inhibiting amount of active ingredient

45 which will depend upon conventional factors including the
biological activity of the particular compound employed;



attached by a covalent bond. Suitable for this purpose are a wide variety
of polynmers, eg. cellul ose, polyvinyl alcohol, polynethacrylate, sulfonated
pol ystyrene, chloronethyl ated styrene/divi nyl benzene copol yner 10
(Merrifield resin), 4-nmethyl benzhydryl am ne resin (MBHA- resin),

phenyl acet am doggs ¢/idorszesi n (Pamresin), p- benzyl oxy-benzyl - pcaaidotodzsesi N,
benzhydryl -am ne-resin (BHA-resin),

4- (hydroxynet hyl ) - benzoyl oxy-net hyl -resin, the resin of Breipohl et al.
(Tetrahedron Letters 28 (1987) 15 565; suplied by BACHEM,

4- (2, 4- di met hoxyphenyl am no- net hyl ) phenoxy-resin (supplied by Novabi ochem
or o-chlorotrityl -theimeamupf adaimistBation;athe Rye,t dieadthoangdpddyle

synt hesi s i n sol ut weightt ®falthesvéaigritent?0 the natixd andecekhent ofidehe t he
reacti on conditi onsympteci &heyfveguencyNof dreatmsnt;othenadnigiisyation of
di met hyl sul f oxi deotaas %erapéeamand the effactrdsmiedned( cal daily

1, 4- di oxane, 5t et r afigee ofildabe( FPEYt ONSmitoh - pibligramsdpes k ram®Lf

m xtures of the sabedgoreightsonroral admipistrationmndabogt 0.0pdte @ ion
support can be carpaeenptanali ndamismrtﬁ-o@r gani ¢ solvents in which the

am no-aci d deri vatlves used are sol uble. However, preferred sol vents

addi ti onal Iiohave |mpmag:qﬁﬁ;senbe sadminds exprenhiunal
acetonitriltand DREHA a¥d liarid pharmecentical pdministrapion fommsy e.g.
synthesis is conpl 'é@@aﬁqﬁleoﬁepﬂfﬂ@'m?a@leéa#éhl%#ﬁ' aes besn@mzd port.

The condi ti ons undgramiiliesh enppQsiferies cresolyptinns.r Ibesetare WS’S#BI e
are disclosed in tdeconventionpd nappere| Eaeagstv@aaqbgﬁgnmm%mmp sed
are aci d- and pal | BYFRAIRS REaPyoeRpSes Watha L g@pgéeppmeutiqql%@pgs

anhydr ous hRir ogens‘i‘?lhc?ﬁ &ableh bindexs, fillers, preservatives, table
disintegrants, flow regulators, plasticizers, wetting

agents, dispersants, emulsifiers, solvents, sustained re-
lease compositions, antioxidants and/or propellant gases
(cf. H. Sucker et al.: Pharmazeutische Technologie, Thieme-

20 Verlag, Stuttgart, 1978). The administration forms obtained
in this way normally contain 1-90% by weight of the active
substance.

The following examples are intended to illustrate the

25 invention. The proteinogenous amino acids are abbreviated
in the examples using the known three-letter code. Other
abbreviations used: Mes;Val=N,N-dimethylvaline, MeVal=N-

methylvaline.
30 A. General procedures

"I. The peptides claimed in claim 1 are either synthesized
by classical solution synthesis using standard 2- and Boc-
methodology as described above or by standard methods of

35 solid-phase synthesis using Boc and Fmoc protective group
techniques.

a) Synthetic cycle for the PFmoc protective group technique

40 1. DMF washing 1x1nmin
2. 20% piperidine in DMF 1x 4 min
3. 20% piperidine in DMF 1 x 16 min
4. DMF washing 5 x 1 min
5. Addition of the preactivated

45 protected amino acid (activation

by 1 eguivalent of TBTU and



trifluoromethanesul fonic acid, in dilute or concentrated trifluoroacetic
acid, palladiumcatal yzed cleavage in THF or THF-DCM m xtures in the
presence of a weak base such as norpholine or cleavage in acetic

aci d-di chl or onet hane- 40 trifluoroethanol ‘m xtures. Depending on the
chosen protecti vewapemorss, t hese may be retained or |ikew se clpeimpoambios
under the cleavage conditions. Partial deprotection of the peptide nay al so
be. wort hwhi |l e when certain derivatization reactions are to be carried 45
out. Peptides dialkylated at the N-term nus cgn be prepared a) by coupling
of the appropriate N, N-di-al kylam no aci ds WO 96/ 40752

PCT/ EP96/ 02393 15 in sokutli r rj upport, b) by reductive
al kyl ati on of the resini & &!yéien%ggéfﬁﬁﬁﬁﬁ%?%%?QEZfic acid Wt @ 61 min
NaCNBH err] and thg apppgpl+adif ehyde or ketone, c) by hydgogepagigpn of
the peptides in sohuti oRel HofdtirdibfSES Ghdomplete] al dehyde or ketone and
Pd/ C. The vami ous non- nagsik#d om0 68 UssupldngyTi(bacRCtEss dj scl osed herein may

be obtained from cgmer ghfl ;U aanpdriaetibepped from 1 x 8 min
commer Ci al | y-avai | gbl e i afdefinhgusi ng 10 met hods known iB &he min.

Azet i di ne- 2-car boxypi c gge 32t hyl -L-proline, 5-nethyl-L-proline, and
Boc- or Fnobc- protected 3, 4-dehydroproline are comercially avail abl e
starting nmateri al SpoPCROand\BYRBLEGHN uBAGHEY) reddéntiFdr coupling of the
trans-4-fluoroprol hensadeRf FH1IBHEF tHed NomBhYDénino acids. The reaction
times were correspondingly increased including double
couplings. In solution synthesis, the use of either Boc-
protected amino acid NCA’s (N-carboxy anhydrides), 2-
15 protected amino acid NCA’s (N-carboxy anhydrides), or the
use of pivaloylchloride as condensing agent respectively is
most advantageous for this type of coupling.

II. Reductive alkylation of the N terminus

20
The peptide-resin prepared as in Ala was deprotected at the
N terminus (steps 2-4 in AIa) and then reacted with a 3-
fold molar excess of aldehyde or ketone in DMF/1% acetic
acid with addition of 3 equivalents of NaCNBH;. After

25 reaction was complete (negative Kaiser test) the resin was
washed several times with water, isopropanol, DMF and
dichloromethane.

Reductive alkylation in solution can e.g. be achieved by
reaction of the N-terminally deprotected peptides, peptide

30 fragments, or amino acids with the corresponding aldehydes
or ketones using NaCNBH3; or hydrogen-Pd/C.

III. Work-up of the peptide-resins obtained as in Ib and II

35 The peptide-resin was dried under reduced pressure and then
subjected to treatment with a TFA/water mixture (95:5) for
1,5 hours (Wade, Tregear, Howard Florey Fmoc Workshop
Manual, Melbourne 1985). The resin was then filtered off
and washed with TFA and DCM. The filtrate and the washings

40 were concentrated, and the peptide was precipitated by
addition of diethyl ether. After cooling in an ice bath,
the precipitate was filtered off, taken up in 30% acetic
acid and lyophilized.

45 IV. When an o-chlorotrityl-resin (supplied by Biohellas) is
used, the suspension of the peptide-resin in an acetic



15 described by Panasik et al. (N Panasik, E. S. Eberhardt, A S

Edison, DR Powell, RT. Raines, Int. J. Peptide Protein Res. 44, 1994,
262-269) from hydroxyproline. The conpounds of this invention nay be used
to inhibit or 20 otherwi se treat solid tunors (e.g. tunors of the |ung,
breast, col on, wooeessrse, bl adder, rectum or endonetrial tunoPCI/EPE/02393
hemat ol ogi cal malignancies (e.g. |eukem as, |ynphomas) by adm nistration of
t he conmpound to the manmal . 25 It is a special advantage of the new
conpounds that they are nore resistant to ed®ymatic degradation as conpared
to Dol astatin-15. Adm nistration may be by any of the neans which are 30
conventional for sgiadftedSluexcathancd/dichlorenatdiang nixtureeliik<l:I)ndisudi ng
oral and parent ergtiznednstsieom Lempepatunfcier |l b.i Bhe mesinsis then

i ntramuscul arly dfidbYeneCaptf ividde suckiogsand thoreughly ovrrhedniitde the

adni ni stered al orfdeavage selutionm Fheprapbired fidiratesnre qiieentaaterni ng
a conpound Df f orkvacuo; apdtireatsd: wikh pebhemc Sbe preeirikatad aeldd iser
appropriate for tremqyesi bdfidrarien gunrerbrifgasion suvashadmitdeut i cal
conposi ti ons may Hethyihether and dsdad; yndep reducpd preggirey so cont ain

ot her therapeutical Ipy active ingredients. The dqsage_to be adm nistered to

the manmmal will JdontExrifisatione @nd, sharagterigatirni of the maptddescti ve

i ngr edi entt¥5 which will depend upon conventional factors _including the
bi ol ogi cal acti vi&;yi(fflcﬁﬁéorpaﬁﬁ carxied L s Fwtography
(SEPHADEX 6-10, G-15/10% HOAc, SE LH20/MeOH) and/ox

medium pressure chromatography (stationary phase: HD-SIL C-
8, 20-45 mikron, 100 Angstrom; mobile phase: gradient with
15 A = 0.1% TFA/water, B = 0.1% TFA/MeQH), or preparative HPLC
(stationary phase: Waters Delta-Pak C~18, 15 mikron, 100
Angstrom; mobile phase: gradient with A = 0.1 % TFA/water,

B = 0.1 % TFA/MeOH).

20 The purity of the resulting products was determined by
.analytical HPLC (stationary phase: 100 2.1 mm VYDAC C-18,
300 angstrom; mobile phase: acetonitrile-water gradient,
buffered with 0.1% TFA, 40°C).

Characterization was by fast atom bombardment mass
25 spectroscopy and NMR spectroscopy.
B. Specific procedures

EXAMPLE 1 (SEQ ID NO: 1)

30 . _
Me;Val-Val-MeVal-Pro-L-Azetidinyl-2-carboxamide
0.53 g of Fmoc-RINK-resin (substitution 0.46 mmol/g),
corresponding to a batch size of 0.25 mmol, were reacted as
35 . in AIa with 0.4 mmol each of
Fmoc-L-Azetidine-2~-carboxylic acid
Frmoc-Pro-0OH
Fmoc-MeVal-OH
40 Fmoc-Val-OH
Fmoc-Val-OH

The amino acid following the N-methylamino acid was coupled

on with PyBrop as coupling reagent with a double coupling.
45 ° After the iterative synthetic cycles were completed, the

peptide-resin underwent N-terminal deprotection (steps 2-4



WD 96/ 40752 PCT/ EP96/ 02393 16 t he
means of adm ni stration; the age, health and body wei ght of the recipient;
the nature and extent of the synptons; the frequency of treatnent; the
adm ni stration of other therapies; and the effect desired. A typical daily

5 dose wi | IwOee/ss2t 0.5 to 50 mlligranms per kil ogram ofecivEppsesspyht
on oral adm nistration and about 0.05 to 20 on parenteral adm nistration.
The novel conpounds can be adm nistered in conventional 10 solid or

| i qui d pharmaceutical administration forns,28. g." uncoated or (film)coated
tabl ets, capsul es, powders, granules, suppositories or solutions. These are
produced in a corredIadnatndowase further xedcteds withapguaousa fornaldehyde

pur pose be processdabtipnhag ol &Il and| themdrnieduupder zaducedspressureh as
tabl et binders, fihe sesulpirgaresini yae subjeahed)te; FFR pleavagef aguin

regul ators, plas®idiIzefhe opude pyoduethivas Ruridiednby Preap; Bediums,

sol vents, dustai PX@ssure| chromatogparhy it yial Sorgehithe.Agsired ke | ant
gases (cf. H Sumeptide £10-40%a dnziQts A0nP0RcdhAB| 2000, Theegempownd

Verl ag, Stuttgar Wwasipgtherigharasterized by fasd abonombardment (BRes way
nornal |y cont ai n spestrepetye| (M+E3T % $37a87)ve substance. The fol |l ow ng
exanples are intended to illustrate the 25 I nvention. The

prot ei nogé®ous ami no acids are abbreviated in the exanpl es using the known
three-letter cod&XAMPREr 2 abeFEQ IRt N@hslhised: Me[err]Val =N, N-di net hyl val i ne,

MeVal - N- et hyl val i ne,
MejsVal-Val-MeVal-Pro-3, 4 -dehydroprolylbenzylamide

15 a) Z-Meval-Pro-OMe

66.25 g (250 mmol) Z-MeVal-OH were dissolved in 250 ml dry
dichloromethane. After addition of 36.41 ml (262.5 mmol)
triethylamine , the reaction mixture was cooled to -25° C
20 and 32.27 ml (262.5 mmol) pivaloyl chloride were added.
After stirring for 2,5 h, 41.89 g (250 mmol) -H-Pro-OMe x
. HCL1 in 250 ml dichloromethane, neutralized with 36.41 ml
(262.5 mmol) triethylamine at 0oC, were added to the .
reaction mixture. Stirring continued for 2 h at -25¢ C an
25 overnight at room temperature. The reaction mixture was
diluted with dichloromethane and thoroughly washed with
saturated aqueous NaHCO3 solution (3x), water (Ix), 5 %
citric acid (3x) and saturated NaCl solution. The organic
phase was dried over sodium sulfate and evaporated to
30 dryness. The residue (91.24 g) was stirred with petroleum
ether overnight and filtered. 62.3 g of product were
obtained.

b) H-MeVal-Pro-OMe
35 :
48.9 g (130 mmol) Z-MeVal-Pro-OMe were dissolved in 490 ml
methanol. After addition of 10.%9 ml (130 mmol) concentrated
hydrochloric acid and 2.43 g 10 % Palladium/charcoal, the
reaction mixture was hydrogenated. Filtration and
40 evaporation to dryness yielded 36.43 g of the product.

c) 2Z-Val-MeVal-Pro-oOMe
18.1 g (65 mmol) H-MeVal-Pro-OMe, 21.6 g (78 mmol) Z-Val-N-

45 carboxyanhydride and 22.8 ml (130 mmol)
diisopropylethylamine were stirred in 110 ml DMF at 40c C



30 A. General procedures |I. The peptides clained in claim1 are either
synt hesi zed by cl assical solution synthesis using standard Z- and Boc-

nmet hodol ogy as descri bed above or by standard net hods of 35 sol i d- phase
synt hesi s using Boc and Fnoc protective group techniques. a) Synthetic
cycle for the Fwoeessqes ective group techni que 40 1. DVF wAskpe6a23os

1 x1mn 2 20% pi peridine in DWVF 1 x4 mn 3. 20%
pi peridine in DVF 1 x 16 mn 4. DVF washi ng

5x 1 mn 5. Addi tion of the preactivated 25 protected am no

acid (activation by 1 equivalent of TBTU and WO 96/ 40752
PCT/ EP96/ 02393 17£brepud .V alfeerSevdpditdttibn ofDDIE'; diehilotemethae ngas
1 x 61 mn 6. Dhfidedsdrin¢he organic phase washed with sat@ratdd naquebus | f
conversion is incNaptes splation (3x), maperi (1X)y &f ¥colpriar@gish(dx)oabd) 8.
10% aceti ¢ anhydr sgeuiatdd/Racl solution. Thexofgafiv PhaseDivksvé@sited bver
3 x 1 nin 1§ bagkaien suldte and@vdgoratedPyE dynesse ThelpLSduen oIy, s
for coupling of tge i@ ndtaghdafl£s | HWikgouseoht met hyl ami no acids. The
reaction

d) H-Val-MeVal-Pro-OMe

10 29.3 g (61.6 mmol) of Z-Val-MeVal-Pro-OMe were dissolved in
230 ml methanol. After addition of 1.15 g 10 %
Palladium/charcoal, the reaction mixture was hydrogenated.
Filtration and evaporation to dryness yielded 21.96 g of
the product.

15
e) Z-Val-vVal-MeVal-Pro-OMe

15.29 g (61 mmol) Z-Val-OH and 21.96 g (61 mmol) H-Val-
MeVal-Pro-OMe were dissolved in 610 ml dichloromethane and
20 cooled to 0o C. After addition of 8.16 m1 (73.2 mmol) N-
Methylmorpholine, 2.77 g (20.3 mmol) HOBt and 11.74 g (61
mmol) EDCI, the reaction mixture was stirred overnight at
room temperature, diluted with dichloromethane and
thoroughly washed with saturated agqueous NaHCO; solution

25 (3x), water (1x), 5 % citric acid (3x) and saturated NaCl
solution. The organic phase was dried over sodium sulfate
and evaporated to dryness to yield 31.96 g of the product.

f) Z-~val-Val-MeVal-Pro-OH

3o
31.96 g (57 mmol) Z-Val-Val-MeVal-Pro-Ome were dissolved in
250 ml methanol and 102.6 ml (102.6 mmol) 1 M LiOH in water
were added. After stirring at room temperature for 24 h,
water was added and the methanol evaporated under reduced

35 pressure. The agqueous phase was extracted 3 times with
ethyl acetate, adjusted to pH 2 at 4oC, and extracted 3
times with ethyl acetate. The combined organic extracts
were dried over sodium sulfate and the solvent evaporated
under reduced pressure to yield 30.6 g of a white solid.

40
g) Me,Val-vVal-MeVal-Pro-OH

The N,N-dimethylated tetrapeptide acid was prepared from

the Z-protected tetrapeptide acid by hydrogenation of the 2
45 protecting group and subsequent addition of aqueous

formaldehyde solution to the hydrogenation mixture to yield



times were correspondingly increased including double couplings. In
sol ution synthesis, the use of either Boc- protected am no acid NCA' s
(*N- car boxy anhydrides), Z- 15 protected am no acid NCA's (N-carboxy
anhydrides), or the use of pivaloylchloride as condensi ng agent
respectively i wosaorszdvant ageous for this type of coupling. ptiErétarisest i ve
al kyl ation of the N term nus 20 The peptide-resin prepared as in Al a was
deprotected at the Ntermnus (steps 2-4 in Ala) and then reacted with a 3-
fold nol ar excess of al dehyde or ketone in #WF/ 1% acetic acid with addition
of 3 equivalents of NaCNBH err]. After 25 reaction was conplete
(negati ve Kai ser thestesited axidactain s ladshostyguantitativewyieldat er,
i sopropanol, DMF and di chl oronet hane. Reductive al kylation in solution can
e.g. be achi evedhdMe¥adtVah-NMsValr®ror 3 of Tdehydrppropine rathylesper des,
pepti de 30 fragments, or am no aci'ds with the correspondi ng al dehydes
or ket ones susi ng3N3gNBHiievall -val FelalcProPOHC{ 7127 mméd)kand Ofo2s5heg 3,4~
pepti de-resins olbRyaLEpASLine WatApledtershydrocRiSradt(i7d27M @fdY) Wasedr i ed
under” reduced prasgbbtveéddid Y3 m3UBHE divthlodchetRineNto \W75hpe NFA wat er
mxture (95:5) faethybnbephclinéade. 77 @A), okB3arg HOBY §%. F3Gandiy lanaop
Manual , Mel bour ng. 49§5kpcT her 29wV welrde adtiedt £¢ agbcf Afeew stazhadgwi th
TFA and D@d Theokekhigh€ ahdobhetemsdiatiiresOdichlovimthaneoms alatbd and
the peptide was phdcthetdigahiky phase twazhed 3dttidy | witihheat. ASddiuncool ing in
an ice bath, thehpaeegenicirbonatel solwtion ahll, ohekanitlp wateB)%ceti c acid
and | yophilized. organic layer was extracted with 5 % aqu. citric acid. The

pH of the acidic aqueous layer was then adjusted to pH 8

15 with 1 N NaOH and extracted 4 times with dichloromethane.
Drying over sodium sulfate and evaporating under reduced
pressure yielded 2.82 g of the pentapeptide methylester.

k) MeyVal-Val-MevVal-Pro-3,4-dehydroproline benzylamide

20
A solution of 2.0 g of the dehydroproline containing
pentapeptide methylester in 20 ml methanol was treated with
4.6 ml of a 1 N LiOH solution at room temperature. After
the reaction was complete (tlc control), water was added,

25 the methanol evaporated and the compound lyophilized from
water. The white powder obtained was dissolved in 36 ml
dichloromethane, and 0.388 ml (3.55 mmol) benzylamine were
added. After addition of 0.476 ml N-methylmorpholine (4.26
mmol), 0.163 g HOBt (1.19 mmol) and 0.684 g EDCI (3.55

30 mmol) at 4oC, the reaction mixture was stirred at room
temperature overnight. Dichloromethane was added and the
organic phase washed 3 times with sat. sodium hydrogen
carbonate solution and once with water. The organic layer
was extracted 2 times with 5 % citric acid. The acidic

35 aqueous layer was adjusted to pH 9 with 5 N NaOH and
extracted 4 times with dichloromethane. Drying over sodium
sulfate and evaporating the solvent under reduced pressure
vielded 600 mg of crude pentapeptide benzylamide. 300 mg of

" this crude peptide were further purified using medium

40 pressure liquid chromatography (0-10% A in 5’, 10-25% A in
10’, 25-90% A in 450’) to yield 92 mg of the analytically
pure product. The compound was further characterized by
fast atom bombardment mass spectrometry ([M+H]* = 639.4).



45 I V. When an o-chlorotrityl-resin (supplied by Biohellas) is used,

t he suspension of the peptide-resin in an acetic WO 96/ 40752

RCT/ EP96/ 02393 18 acid/trifl uoroet hanol /di chl oronethane m xture (1:1:3) is
stirred at roomtenperature for 1 h. The resin is then filtered off with
suction and thwomsegsisy washed with the cl eavage sol ution. ThRCHERPSOEY
filtrates are concentrated 5 In vacuo and treated wth ether. The
precipitated solid is renoved by filtration_ or centrifugation, washed with
di ethyl ether and dried under reduced presgﬁre. V. Purification and
characterization of the peptides 10 Purification was carried out b el
chronmat ogr aphy (ThePISADESwihg GompoubAs (WeNeRT ePared)aRd( mem?aéﬂgl or
medi um pr essur e adeosddnggraErampdes: toMd 2 phase: HD-SIL G 8, 20-45

m kron, 100 Angstrom nobile phase: gradient with 15 A- 0.1%
TFA/water, B = 0. 1% TFA/ Me . Or preparative HPLC (stationary phase:

Wat ers DelSt a- Pald-C- 1&aa1¥ak; PTO1 #JCAngst rom nobil e phase: gradient with
A= 0.1 %TFA wak.er, X8a=Val Xah Prm ¥8éH) . 20 The purity of the

resul ting produdi-s waaad¥elr¥ah®Fop¥agnal yti cal HPLC (stationary phase: 100
2.1 mm VYDAC C 18, 30@asMaki¥alhPreolRfe phase: acetonitrile-water gradient,
buffered with 0.7:9% T&aa ¥al Sfah Er gﬁagracterization was by fast atom

bonbar dmd® nas$B- Xaa Val Xab Pro Xah
9 Xaa Val Xab Pro Xai

10. Xaa Val Xab Pro Xak
11. Xaa Val Xab Pro Xal
12. Xaa Val Xab Pro Xam
15 13. Xaa Val Xab Pro Xan
14. Xaa Val Xab Pro 3ao
15. Xaa Val Xab Pro Xap
16. Xaa Val Xab Pro Xaq
17. Xaa Val Xab Pro Xar
20 18. Xaa Val Xab Pro Xas
19. Xaa val Xab Pro Xat
20. Xaa Val Xab Pro Xau
21. Xaa Val Xab Pro Xav
22, Xaa Val Xab Pro Xaw
25 23. Xaa Val Xab Pro Xax
24. Xaa Val Xab Pro day
25. Xaa Val Xab Pro Xaz
26. Xaa Val Xab Pro Xba
27. Xaa Vval Xab Pro Xbb
30 28. Xaa Val Xab Pro Xbc
- 29. Xbd val Xab Pro Xar
30. Xbe Vval Xab Pro Xar
31. Xaa Val Xab Pro Xcx
32, Xaa Val Xab Pro Xcy
35 33. Xaa Ile Xab Pro Xar
34. Xaa Xbh Xab Pro Xar
35. Xaa Val Xbf Pro Xar
36. Xaa Val Xbg Pro Xar
37. Xaa Val Xab Pro Xbi
40 38. Xaa Val Xab Pro Xbk
39. Xaa Val Xab Pro Xbl
40. Xaa Val Xab Pro Xbm
41, Xaa Val Xab Pro Xbn
42. Xaa val Xab Pro Xbo
45 43. Xaa Vval Xab Pro Xbp
44, Xaa Val Xab Pro Xbg



25 spectroscopy and NWVR spectroscopy. B. Speci fic procedures EXAMPLE
1 (SEQID NO 1) 30 Me[err]Val -Val - MeVal - Pro-L-Azeti di nyl - 2- car boxam de
0:53 g of Fnoc-RINK-resin (substitution 0.46 nmol/g), corresponding to a
batch size of 0.25 mml, were reacted as 35 in Ala with 0.4 mmol each
of Fnoc- L- Azet i Wiassu@rszar boxyl i ¢ aci d Frnoc- Pro- OH Fnoc- MeVal - sttdisn23es
Frmoc- Val - OH Fnoc-Val -OH The am no acid foll ow ng the N-nethylam no acid was
coupled on with PyBrop as coupling reagent with a double coupling. 45
After the iterative synthetic cycles were c@3pl eted, the peptide-resin
underwent N-term nal deprotection (steps 2-4 WO 96/ 40752
PCT/ EP96/ 02393 1945n Atad) vaan&apaprd Wpher reacted w th aqueous
f or mal dehyde sol uggon xata valAkhbapso txxssn dried under reduced pressure. The
resulting resin was, sutdeevaddxhb Ffd\ X¥teavage as in Alll. The crude product
was purified by péigp. Xaxdvah Xab PrerX¥msure chronmat ography to yield 5 ng of
the desiredSpure #2ptixha @ad- 28860 Pro IKBKO' ;- 40-90% A in 200'). The conpound
was further charasoerixsadval kabtprsé atbwoonbardment nass
' 51. Xaa Val Xab Pro Xbx
52. Xaa val Xab Pro Xby
53. Xaa Val Xab Pro Xbz
10 54. Xaa Val Xab Pro Xca
55. Xaa Val Xab Pro Xcb
56. Xaa Vval Xab Pro Xcc
57. Xaa Val Xab Pro Xcd
58. Xaa Val Xab Pro Xce
15 59. Xaa Val Xab Pro Xcf
60. Xaa val Xab Pro Xcg
61. Xaa Val Xab Pro Xch
62. Xaa Val Xab Pro Xci
63. Xaa Vval Xab Pro Xck
20 64. Xaa Val Xab Xcn Xco
65. Xaa Val Xab Xcn Xak
66. Xaa Val Xab Xen Xaq
67. Xaa Val Xab Xcn Xar
68. Xaa Val Xab Xcn Xay
25 69. Xaa Val Xab Xcp Xak
70. Xaa Val Xab Xcp Xaq
71. Xcw Val Xab Xcp Xar
72. Xcx Val Xab Xcp Xay
73. Xaa Val Xab Pro Xcn Xor
30 74. Xaa Val Xab Pro Xcn Xcs
75. Xaa Val Xab Pro Xcn Xct
76. Xaa Val Xab Pro Xcn Xcu
77. Xaa Val Xab Pro Xcn Xcv
78. Xaa Val Xab Pro Xcq Xcr
- 35 79. Xaa Val Xab Pro Xcq Xcs
80. Xaa Val Xab Pro Xecq Xct
81. Xaa Val Xab Pro Xcq Xcu
82. Xaa Val Xab Pro Mcq Xcv
83. Xaa Val Xab Pro Xew Xcr
40 84. Xaa Val Xab Pro Xcw Xcs
85. Xaa Val Xab Pro Xcw Xct
86. Xaa Val Xab Pro Xcw Xcu
87. Xaa Val Xab Pro Xcw Xcv
88. Xaa Val Xab Pro Xcw OCHj;

45 89. Xaa Val Xab Pro Xcl
90. Xaa Val Xab Pro Xcm



spectrometry ([MtH][err] = 537.37). 10 EXAMPLE 2 (SEQ I D NO 1)

Me[ err] Val - Val - MeVal - Pro- 3, 4- dehydr opr ol yl benzyl am de 15 a)

Z- MeVal - Pro-Owve 66.25 g (250 mmmol ) Z-MeVal - OH were dissolved in 250 ml dry
di chl oronet hane. After addition of 36.41 ml (262.5 mmol) triethylamne ,
t'he reacti on nwetsgugrsavas cooled to -25[err] C 20 and 32. pcrmboefo2H32. 5
.ol ) pival oyl chloride were added. After stirring for 2,5 h, 41.89 g (250
nmmol) HPro-Ove x HO in 250 m dichl oronet hane, neutralized with 36.41 n
(262.5 mmol ) triethylamine at O[err]C, wer&%added to the reaction m xture.
Stirring continued for 2 h at -25[err] C and 25 overni ght at room

t enperat ure. Thesx eaMaaowaliXdbirarorXezdi | uted with di chl oronet hane and

t hor oughl y washes wi taas¥alridiedPraqdaus NaHCO err] solution (3x), water
(1x), 5 %citric acid (3x) and saturated NaC solution. The organic phase
was dried over sodiumsulfate and evaporated to 30 dryness. The residue
(91.24 g) Snvas stirred with petrol eum ether overnight and filtered. 62.3 g
of product were obtained. b) H MeVal-Pro-Owve 35 48.9 g (130 mml)

Z- MeVal - Pro-Ove were dissolved in 490 m nethanol. After addition of 10.9
m (130 mol ) cExamplest foir bher MShicbaracterization2ofl he Eymthesized

Pal | adi unf char cowivelt hempeunds emengivenecimthehfoliowing dbl@.  trati on and

40 ed&ooration to dryness yielded 36.43 g of the product. c)
Z- Val - MeVal - Pr o-EXBMPLE
[No.] [Mol.-Weight (measured)]
61. 627
15 64. 546
88. 552
89. 655
20 Table I - Sequence Identification of Compounds Prepared
According to Examples 1 and 2
Compound Number(s) Segquence ID Numbex
25 1-32, 35-63, 88-92 ' 1
33 _ 2
34 3
30
64-72 4
73-87 5

35



18.1 g (65 mvol) H Meval -Pro-Owve, 21.6 g (78 mml) Z-Val -N- 45

car boxyanhydride and 22.8 ml (130 mmol ) diisopropyl ethylam ne were stirred
i*n 110 mM DMF at 40[err] C WD 96/ 40752

PCT/ EP96/ 02393 20 for 2 d. After evaporation of DM, dichloronethane was
added and the wmesmors2phase washed wi th saturated aqueous NabCOiEeseo3os
solution (3x), water (1x), 5 %citric acid (3x) and saturated NaC

solution. The organic phase was dried over 5 sodi um sul fate and
evaporated to dryness. The product (29.3 g)2%as obtained as a viscous oil.
d) H Val - MeVal -Pro-Owve 10 29.3 g (61.6 mol ) of Z-Val -MeVal - Pro-Owe

wer e di ssol ved i fhe3eymbokseXaandh. the taummaty have the Foldoying Reanings:
Pal | adi umf charcoal, the reaction m xture was hydrogenated. Filtration and
evaporation to dXpaess yi el ded oN-Pdmgtbylvakine oduct. 15 e)

Z-Val- Val - MeVal - Pro-Owe 15.29 g (61 mml) Z-Val-OH and 21.96 g (61 nmol)
H Val - MeVAal - ProXehe were di ss&i~MeFhyAvaitned dichl oronet hane and 20
cooled to O[err] C. After addition of 8.16 m (73.2 mmol) N

Met hyl mor phol i ne, 2.77 g (20.3 mmol) and 11.74 g (61 mol ) EDCI, the
reaction mxture was stirred overni ghigZasNyg oom tenperature, diluted with
di chl oronet hane and t horoughly washed Wi t lf sat urat ed agueous NaHCJO err ]

sol uti on 7 N
\/\a._l3
Xac: (o)
”
R
Xad: O Hac

” NY\ms

Xae: o Hac
N
g N
@Y .
(0]
10 Xaf: Q'ls



25 (3x), water (1x), 5 %citric acid (3x) and saturated NaC sol ution.
The .organi ¢ phase was dried over sodium sulfate and evaporated to dryness
toyield 31.96 g of the product. f) Z-Val-Val-MVal-Pro-CH 30 31.96 g (57
mmol ) Z-Val - Val - MeVal - Pro- Ore were dissolved in 250 m nethanol and 102.6
m (102. 6 MOk deidstsai OH i n water were added. After stirrin§ 3
tenperature for 24 h, water was added and the nethanol evaporated under
reduced 35 pressure. The agueous phase was extracted 3 tinmes with ethyl
acetate, adjusted to pH 2 at 4[err]C, and @Rtracted 3 times with ethyl
acetate. The conbined organic extracts were dried over sodium sulfate and
t he sol vent evaporated under reduced pressure to yield 30.6 g of a white
solid. 40 g) Me[err]Val-Val - MeVal - he N, N-di methyl ated tetrapeptide
acid was prepared fromthe Z-protect [ acid by hydrogenation

of the Z 45 protecting group andz dition of aqueous
formal dehyde sol ution to the hydrogenati onjm xtaure yield WO 96/ 40752
PCT/ EP96/ 02393 .he desired product in aﬂ)@{upst gquantitative yield. h)
Me[ err] Val - Val - al - Pro- 3, 4- dehydroprollne hyl ester 5 3.38 g

Me[err] Val -Val -MeVal -Pro-CH (7.27 mol ) and 0. 925 g 3, 4- dehydroproline
net hyl ester hydrochl oride (7.27 nnDI)

Xai: OHC

7 NYCHS

Xak: o Hac
N
N
5 NN,
Xal o HJ:
N
7 N 3
5 Xam O H,C
N
H,
N N
CHs
o)
Xan: G‘la



dissolved in 75 m dry dichloronmethane. 0.975 m N nethyl nor pholine (8.72
mol,), 0.332 g HOBt (2.43 mmol ) and 1.4 g EDCl (7.27 mmol) were added at
40C. After stirring 10 overni ght at room tenperature, dichloronethane
Wwas added and the organic phase washed 3 tiftes with sat. sodi um hydrogen
carbonat e sol WybQgs@ssl once with water. The organic |ayer &’%%?gd
wth 5 %aqu. citric acid. The pH of the acidic aqueous | ayer was then
adjusted to pH 8 15 with 1 N NaOH and extracted 4 tines with

di chl or onet hane. Drying over sodium sul fat @’and evaporating under reduced
pressure yielded 2.82 g of the pentapeptide nethylester. k)

Me[ err] Val - Val - MeVal - Pro- 3, 4- dehydroprol i ne benzyl am de 20 A sol ution of

2.0 g of the dehydroproline containi t apepti de nethylester in 20 m
met hanol was treated with 4.6 ml of a\l LiOH s ion at room
tenperature. After the reaction was NJg LA.control), water was
added, 25 t he nmet hanol evaporated and tihe (gorrpdhl%d | yophilized from

wat er. The white powder obtained was dissolved<n 36 m dichl oronet hane,
and 0.388 m (3.@ksmol) benzyl ani ne were added. Gyt er addition of 0.476 ni
N- et hyl nor phol i ne (4.26 mol ), 0.163 g HOBt (1.19 mmol) and 0. 684 g EDCI
(3.55 30 nmol ) at 4[err]C, the reaghlon mxture was stirred at room

t enperature overni ght. Dichl oromnetha addH;Cand t he organi ¢ phase
washed 3 tines with sat. sodi um hydro ar l:}&)nat qution and once with
wat er. The organic | ayer was extract 2t S 5 %citric acid. The
acidic 35 aqueous | ayer was adjusted tdspH vviﬂ'ri35 N NaOH and
extracted 4 ti meiagv'!th di chl or onet hane. Dr rlgsc)ver sodi um

Ny HG
/N N 3
E COH
0. = 3
Xaqg: Hac
cH
P N. 3
Qr .
Xar © o"s
~N
/ N
5 Xas: . o \O
~N
. /N N
Xat: o O



sul fate and evaporating the solvent under reduced pressure yielded 600 ny
of crude pentapepti de benzyl am de. 300 ng of this crude peptide were
further purified using nedium 40 pressure |iquid chronmatography (0-10%
Ainb5, 10-25% A in 10", 25-90% A in 450") to yield 92 ng of the

ahal ytically puwemasiuct. The conpound was further charact er PCREPINGRIST

at om bonbar dnent nass spectronetry ([MtH [err] = 639.4). WO 96/ 40752
PCT/ EP96/ 02393 22 The fol |l owi ng conpounds were prepared and can be prepared
according to exanples 1 and 2: 5 3. 28a Val Xab Pro Xac 4. Xaa Val
Xab Pro Xad 5. Xaa Val Xab Pro Xae 6. Xaa Val Xab Pro Xaf 7. Xaa Val
Xab Pro Xag 10 8. Xaa Val Xab Pro_Xah 9. Xaa Val Xab Pro Xai 10.
Xaa Val Xab Pro Xak 11. Xaa Val Xab RFONgl 12. Xaa Val Xab Pro Xam 15
13. Xaa Val Xab Pro Xan 14. Xaa Val ¥ab JPro Xao 15. Xaa Val Xab Pro Xap
16. Xaa Val Xab Pro Xaq 17. Xaa Val~ a
Xau: o
N
P N
Xav: . 0
Ny He
AN
Xaw: °  oH,
J*
b
N
/ N
\0‘!3
Xax:
)
-~ N
\ms
5 Xay: 0

Xaz: o



20 18. Xaa Val Xab Pro Xas 19. Xaa Val Xab Pro Xat 20. Xaa Val Xab

Pro Xau 21. Xaa Val Xab Pro Xav 22. Xaa Val Xab Pro Xaw 25 23. Xaa
Val Xab Pro Xax 24. Xaa Val Xab Pro Xay 25. Xaa Val Xab Pro Xaz 26. Xaa
Val Xab Pro Xba 27. Xaa Val Xab Pro Xbb 30 28. Xaa Val Xab Pro Xbc
29. Xbd Val XakwdyeagHgr 30. Xbe Val Xab Pro Xar 31. Xaa VaPCE®RPI6R2393 XCX
32. Xaa Val Xab Pro Xcy 35 33. Xaa lle Xab Pro Xar 34. Xaa Xbh Xab
Pro Xar 35. Xaa Val Xbf Pro Xar 36. Xaa Val Xbg Pro Xar 37. Xaa Val Xab
Pro Xbi 40 38. Xaa Val Xab Pro Xbk 39.-29Xaa Val Xab Pro Xbl 40. Xaa

Val Xab Pro Xom 41. Xaa Val Xab Pro Xbn 42. Xaa Val Xab Pro Xbo 45
43. Xaa Val Xab Pro Xbp 44. Xaa Val Xab Pro Xbq

A
: N N{\O
. o O\a-' 3

Xba:
N
/N N CH:;
Xbb: (o]
N
CHs
P N
Xbc o \O
5
Xba: N,N-dimethyliscleucine
Xbe: N,N-dimethyl-2-tert.butyl-glycine
10 Xbf: . N-methylisoleuciné
Xbg: N-methyl-2-tert.butyl-glycine
Xbh: 2-tert.butylglycine
15
F
N .
”~ NYC!'E

Xbi: - 0. Hsc



WO 96/ 40752 PCT/ EP96/ 02393 23 45. Xaa
Val Xab Pro Xbr 46. Xaa Val Xab Pro Xbs 47. Xaa Val Xab Pro Xbt 48. Xaa Val
Xab Pro Xbu 5 49, Xaa Val Xab Pro Xbv 50. Xaa Val Xab Pro Xbw 51. Xaa
Val Xab Pro Xbx 52. Xaa Val Xab Pro Xby 53. Xaa Val Xab Pro Xbz 10

54. Xaa Val XawoPedo7s2a 55. Xaa Val Xab Pro Xcb 56. Xaa VaPCTERPEOR3I3 XCC

57. Xaa Val Xab Pro Xcd 58. Xaa Val Xab Pro Xce 15 59. Xaa Val Xab
Pcro Xcf 60. Xaa Val Xab Pro Xcg 61. Xaa V@ Xab Pro Xch 62. Xaa Val Xab
Pro Xci 63. Xaa Val Xab Pro Xck 20 64. >%aa Val Xab Xcn Xco 65. Xaa
Val Xab Xcn Xak 66. Xaa Val Xab Xcn Xaq 67. Xaa Val Xab Xcn Xar 68. Xaa
Val Xab Xcn Xay 25 69. Xaa Val Xab ﬁﬁp Xak 70. Xaa Val Xab Xcp Xaqg
CH
3
7 N\/k
E H,
Xbk: O H,C
F
” Nﬁ/E{'
CHa
Xbl: o) Hac
/N N\/\
¥ “H,
Xbm O H,C
F



71. Xcw Val Xab Xcp Xar 72. Xcx Val Xab Xcp Xay 73. Xaa Val Xab Pro Xcn

Xcr 30 74. Xaa Val Xab Pro Xcn Xcs 75. Xaa Val Xab Pro Xcn Xct 76.
Xaa Val Xab Pro Xcn Xcu 77. Xaa Val Xab Pro Xcn Xcv 78. Xaa Val Xab Pro
Xcq Xcr 35 79. Xaa Val Xab Pro Xcq Xcs 80. Xaa Val Xab Pro Xcq Xct
81. Xaa Val Xalvereamers2zg Xcu 82. Xaa Val Xab Pro Xcq Xcv 83. pPCX@EmesdmbeszXab
Pro Xcw Xcr 40 84. Xaa Val Xab Pro Xcw Xcs 85. Xaa Val Xab Pro Xcw
Xct 86. Xaa Val Xab Pro Xcw Xcu 87. Xaa Val _Xab Pro Xcw Xcv 88. Xaa Val
Xab Pro Xcw OCH err] 45 89. Xaa Val Xab3®ro Xcl 90. Xaa Val Xab Pro
Xcm WO 96/ 40752 PCT/ EP96/ 02393
24 91. Xaa Val Xab Pro Xcz 92. Xaa Val Xab Pro Xda 5 Exanples for the
M5- characteri zati on of the synthesized
: HC |
T
' CH
Xbp: °uc  °
F
HC
- "\km :
E ™
Xbq O HSC 3
,‘.Ti,, o
Xbr: o)

Pd

Xba: o) a.|3



novel conpounds are given in the follow ng table. 10 EXAVPL Fast

at om bonbart nent MS anal ysis [ No. | [ Mol . - Wi ght (nmeasured) ]
61. 627 15 64. 546 88.
552 89. 655 20 Table I - Sequence ldentificati Qsof
Compounds Pr epgepaguererording to Exanples 1 and 2 Conpound N ”@3%
Sequence | D Nunber 25 1-32, 35-63, 88-92
1 33 32 2 34
3 30 64-72 4 73-87
5 35 WD 96/ 40752 PCT/ EP96/ 02393
25 The synbols Xaa in the sunmary have 'ghe fol |l ow ng neani ngs: Xaa:
N, N- Di et hyl val i ne 5 Xab: N- Met hyl val ine [err]
o
]
Ny
”~ 0‘|3
Xbu: o
/L:L(NYC"&
Xbv ° Hsc

Xbw 0 HSC
N
~
’WrN\E/\G‘la
Xbx 0 HSC
m3
”~ N\/k
&8
5 Xby (o] Hsc
N a-'s
”~
N,
Xbz: o Hsc .

Xca: | o Hac



PCT/ EP96/ 02393 WD 96/ 40752 26 [err]

Xah: WD 96/ 40752

PCT/ EP96/ 02393 27 [err] WD 96/ 40752

PCT/ EP96/ 02393 28 [err] - WD 96/ 40972

PCT/ EP96/ 02393 29 Xba:
N, N-di et hyl i sowewssiens2 Xbe:
N, N-di net hyl - 2-tert. butyl - gl yci ne

Xcb:

Xce:

5 Xcd:

Xce:

Xcf:

Xcg:

Xch:

33

HG
AN

3
o ne U,

[err] Xbb: Xbc: 5 Xbd:

PCT/EP96/02393



10 Xbf : N- et hyl i sol euci ne Xbg:

N- nmet-hyl - 2-tert. butyl -gl yci ne Xbh: 2-tert. butyl glycine 15

[err] WO 96/ 40752

PCT/ EP96/ 02393 30 [err] WD 96/ 40752

PCT/ EP96/ 02393 wWa os/srs2] PCT/ EP96/ 02393 WD 96/ 40752 32 [ er FCT/EPI§/2393

96/ 40752 PCT/ EP96/ 02393 33
34

r-S
N \)

Xci: o)
Xck: 3,4-dehydroproline-adamantyl (1) -amide
Ty
/Q'N\/@
5 Xel: 0
att
7 N
Xom: o \ACHS
Xen: 3,4-dehydroproline
10 Xco: ' 3,4-dehydroproline amide
Xcp: L-thiazolidine-4-carbonyl
Xeq: 4-fluoro-proline
CH,
o~
: G
~ N
15 Xer :' N/\(f)r \/\CHS
CH,
RN

: N
Y e,
Xcs: 0



[err] WO 96/ 40752
Xck:

34 [err] Xci:
amde [err] 5
10 Xco:

L-t hi azol i di ne WO 86438y |

WO 96/ 40752
Xcu: Xcv: Xcy:

Xcl :

Xct:

Xcu:

Xev:

Xcw:

Xex:

Xey:

Xecz:

PCT/ EP96/ 02393

3,4 -dehydroproline-adamantyl (1) -
Xcm [err] Xcn: 3, 4-dehydroproline
3, 4-dehydroprol i'ne am de Xcp:

4-f| uor o- pr ol PCE/EPE6/82393XCS:
PCT/ EP96/ 02393 35 [err]

CH

-_N’f_:%’N\V/A\CHs

HC ©

L-azetidine-2-carbonyl

o

N O

- O\&H
CH,

2,

N NCHS

d Y=y
CHa

o

XN
~N Nc‘-l“'l
H/H

o
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WD 96/ 40752

PCT/ EP96/ 02393 36 Xda: _ [err] WO
96/ 40752 : PCT/ EP96/ 02393 37 Conpounds
of this invention may be assayed for anti-cancer activity by conventional
net hods, i ncl udwogésarsz exanpl e, the net hods descri bed bel ow. PCT/ERr#603393 0
nmet hodol ogy Cytotoxicity was nmeasured using a standard net hodol ogy for 10
adherent cell lines such as the microculture tetrazoliumassay (MIT).
Details of this assay have been published (AIGI ey, MC et al, Cancer Research
48: 589- 601, 1988). Exponentially growing cultures of tunor cells such as
the HT-29 colon carcinoma or LX-1 lung tynor are used to make 15

mcrotiter plate cultures. Cells are seegled at 5000- 20,000 cells per well
in 96-well plates (in 150 [err]l of ned and grown overni ght at
37[err] C. Test conpounds are added, in\10-Jold dilutions varying from

10[err] Mto 10-10 M Cells are then i te?‘f 48 hours. To determ ne

t he nunber of 20 viabl e cells in“ach qﬁ%bM;T dye is added (50
t hila tyl ) -2, 5-

m #re is i ncubated at

[err]] of 3 rrg/mx%_l ution of 3-(4,5-dineth
u
37[err]C for 5 hours, and then 50 [err]l of 25 % SDS,

di phenyl tetrazoli ‘brom de in saline). Thi



pH2 is added to each well. After an overnight incubation, 25 t he
absorbance of each well at 550 nmis read using an ELI SA reader. The val ues
for the nean +/- SD of data fromreplicated wells are cal cul ated, using the

formula % T/C (% viable cells treated/control). 30 D of treated
cells -—-------- wo9sH07s2-- X 100 - % T/ C OD of control cel | RCTEPE6/02393
concentration of test conpound which gives a T/C of 50% 35 grow h

i nhibition was designated as the IC[err] value. COMPOUND OF EXAMPLE
I'qerr] [M 40 1. 37 6 x 10[err] 2.

1 x 10[err] 61. 2 X 10[err] 64.

2 x 10[err] 45 Confhunds of this invention may be assayed for antixcafferr]
89. ' activity by conventional meghads O[igaluding\\Epo Gxe0pke,

PCT/ EP96/ 02393 38tls: methgpdsodgechibrd dgko®onpounds of this invention were
further tested in pre- clinical assays for in vivo activity which is

i ndi cative 8f 5 clinical utility. Such assays were conducted w th nude
mce into which turr in sddeo pethetaliody of human origin, had been

transpl anted (xenografted), as is well known in this

Cytotoxicity was measured using a standard methodology for
10 adherent cell lines such as the microculture tetrazolium
assay (MTT). Details of this assay have been published
(Alley, MC et al, Cancer Research 48:589-601, 1988).
Exponentially growing cultures of tumor cells such as the
HT-29 colon carcinoma or LX-1l lung tumor are used to make
15 microtiter plate cultures. Cells are seeded at 5000-20,000
cells per well in 96-well plates (in 150 ul of media), and
grown overnight at 370C. Test compounds are added,
in 10-fold dilutions varying from 10-4¢ M to 10-10 M. Cells
are then incubated for 48 hours. To determine the number of
20 viable cells in each well, the MTT dye is added (50 ul of 3
mg/ml solution of 3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide in saline). This mixture is
incubated at 37¢9C for 5 hours, and then 50 pul of 25 % SDS,
pH2 is added to each well. After an overnight incubation.
25 the absorbance of each well at 550 nm is read using an
ELISA reader. The values for the mean +/- SD of data from
replicated wells are calculated, using the formula $ T/C (%
viable cells treated/control).

30 OD of treated cells
................... X 100 - % T /c
OD of control cells

The concentration of test compound which gives a T/C of 50%

35 growth inhibition was designated as the ICsp value.
COMPQOUND OF EXAMPLE ICso M1

40
1. 6 x 10-¢
2. 1 x 10-9
61. 2 x 10-8
64. 2 x 10-8

45 88. 4 x 10-8
89. 6 x 10-8



field. Test conpounds were evaluated for their anti-tunor efficacy
followng admnistration to the xenograft-bearing 10 m ce. More
specifically, human breast tunmors (MX-1) which had been grown in athymc
nude mce were transplanted into new recipient mce, using tunor fragnents
whi ch wer e aboutwé® 96/de7s2 ng in size. The day of transpl ant atRCIYER#G82393
designated as day 0. Six to ten days later, mce were treated with the test
conmpounds given as an intravenous injection, _jn groups of 5-10 m ce at each

dose. Conpounds were given every other day, r 3 weeks, at doses from
1-100 ng/ kg body weight. 20 Tunor di aneters and body wei ghts were
measured tw ce wedkl &n Yaner methodeded¥er e cal cul ated usi ng the dianeters

measured with Vernier calipers, and the formul a Ien th x width2)/2 =
mierr] of tunor \Rfﬂf‘\?ﬁﬁngﬁ R Jrhis, dpyenbloper % “65 %’ﬂl"%ﬁséﬁdf 4R paen
treatnent group, SlgoEFe vé?f%‘és J@Fe%%‘ﬁ’e‘f? fast té;sep-& digative: at
untreat ed control TdRoral wpllity.Thuch e?l? G’&T&sc ucted yakh pudermice
i nhi bi ting proper nég véhlcl;;\qgr%( ng. e:)':ably of humankorigi;-x, ltlig

[ n S
PCT/ EP96/ 02393 39 XEBUERRRP gi Qﬁfém |Rﬁﬁgﬁi§gi

APPL | NT %}H&f_: anti-tumor
A ° efficag:y owing agm tra ion to the xenograft-bearing

10 mice.

More specifically, human breast tumors (MX-1) which had
~been grown in athymic nude mice were transplanted into new
recipient mice, using tumor fragments which were about 50
15 mg in size. The day of transplantation was designated as
day 0. Six to ten days later, mice were treated with the
test compounds given as an intravenous injection, in groups
of 5-10 mice at each dose. Compounds were given every other
day, for 3 weeks, at doses from 1-100 mg/kg body weight.
20 Tumor diameters and body weights were measured twice '
weekly. Tumor volumes were calculated using the diameters
measured with Vernier calipers, and the formula

(length x width2),/2 = mm3 of tumor volume
25 :
Mean tumor volumes are calculated for each treatment group,
and T/C values determined for each group relative to the
untreated control tumors.

30 The new compounds possess good tumor inhibiting properties.



(B) STREET: Carl-Bosch-Strasse 38 (C) CITY: Ludw gshafen (E) COUNTRY:

Bundesr epubl i k Deutschland (F) ZIP. D 67056 10 (G TELEPHONE:
0621/ 6048526 (H) TELEFAX: 0621/6043123 (1) TELEX: 1762175170 (ii) TI TLE
OF | NVENTI ON: Novel peptides, the 15 preparation and use thereof (iii)

NUMBER OF SEQUEMg$wM07s2(i V) COVPUTER READABLE FORM 20 PCI/EP96/02393
MEDI UM TYPE: Diskette, 3,5 inch, 2 DD (B) COMPUTER: | BM AT-conpati bl e,
80286 processor (C) OPERATI NG SYSTEM Ms-DGCS version 5.0 (D) SOFTWARE:
Wor dPer f ect 25 (2) | NFORVATI ON FOR SEQ3I®D NO 1: (i) SEQUENCE
CHARACTERI STICS: (A) LENGTH 5 am no acids (B) TYPE: am no acid (D)
TOPOLOGY: |inear SBQUENCE LISTING MOLECULE TYPE: peptide (xi) SEQUENCE
DESCRIPTION: SEQ ID NO 1: Xaa Val Xaa Pro Xaa 35 (2) | NFORMATI ON FOR SEQ
ID NO 2: (i) SEDRUESERERIARNEPRMATIONCS: (A) LENGTH: 5 anino acids (B)
TYPE: anmino acid 40 (1) APPITOANTOPOLOGY: | i near
5 (A) BASF aktiengesellschaft
(B) STREET: Carl-Bosch-Strasse 38
(C) CITY: Ludwigshafen
(E) COUNTRY: Bundesrepublik Deutschland
(F) ZIP: D-67056
10 (G) TELEPHONE: 0621/6048526
(H) TELEFAX: 0621/6043123
(I) TELEX: 1762175170

{ii) TITLE OF INVENTION: Novel peptides, the
15 preparation and use thereof

(iii) NUMBER OF SEQUENCES: 5

(iv) COMPUTER READABLE FORM:
20 {A) MEDIUM TYPE: Diskette, 3,5 inch, 2 DD
(B) COMPUTER: IBM AT-compatible, 80286 processor
(C) OPERATING SYSTEM: MS-DOS version 5.0
{D) SOFTWARE: WordPerfect

25 (2) INFORMATION FOR SEQ ID NO: 1:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: lineax
30 (ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

Xaa Val Xaa Pro Xaa

35 .
{2) INFORMATION FOR SEQ ID NO: 2:
(i) SEQUENCE CHARACTERISTICS:
- (A) LENGTH: 5 amino acids
(B) TYPE: amino acid

40 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

Xaa Ile Xaa Pro Xaa
45



(i) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTION: SEQ I D NG 2:
Xaa |l-e Xaa Pro Xaa 45 WD 96/ 40752
PCT/ EP96/ 02393 40 (2) |INFORVATION FOR SEQ ID NGO 3: (i) SEQUENCE
CEARACTERI STICS (A) LENGTH. 5 amino acids (B) TYPE: amino acid 5
(B) TOPOLOGY: | iweas4o7ss ) MOLECULE TYPE: peptide (xi) SEGOCERED6/02393
DESCRI PTION: SEQ ID NO 3: Xaa Xaa Xaa Pro Xaa 10 (2) | NFORVATI ON FOR SEQ
ID NO 4: (i), SEQUENCE CHARACTERI STICS: (A) LENGIH 5 amino acids 15
(B) TYPE: amino acid (D) TOPOLOGY: linear (i49Q MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRI PTION: SEQ ID NO 4: 20 Xaa Val Xaa Xaa Xaa (2)
| NFORVATI ON FOR SE®)| DINFORMATION FOR SEQIIBN®O :CI3ARACTERI STICS: 25
(A) LENGTH: 6 ami no @i ds SEQUENCE CEARACTERISTICS
(&) LENGTH: 5 amino acids
(B) TYPE: amino acid
5 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

Xaa Xaa Xaa Pro Xaa
10

{2) INFORMATION FOR SEQ ID NO: 4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
15 (B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

20 Xaa Val Xaa Xaa Xaa

(2) INFPORMATION FOR SEQ ID NO: 5:
(i) SEQUENCE CHARACTERISTICS:
25 (A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:
30
Xaa Val Xaa Pro Xaa Xaa



(B) TYPE: amino acid (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide
(xi) . SEQUENCE DESCRIPTION: SEQ ID NO 5: 30 Xaa Val Xaa Pro Xaa Xaa WO

96/ 40752 PCT/ EP96/ 02393 41 We claim
1. Novel peptides of the fornmula |l 5

Rlerr]R err] N-Cobodsiap?2B-D-E- (F)t-K where Rlerr] i s RET/ERAGI023Bhy|
or isopropyl,; 10 Rlerr] I s hydrogen, nethyl, or ethyl;
Rlerr]-NRerr] together may be a pyrrollidine ring; 15 A

i's a valyl, isoleucyl, leucyl, 2-tert- buty#blycyl, 2- ethylglycyl,

norl eucyl or norvalyl residue; B Is a Nnethyl-valyl, -Ileucyl,
-isoleucyl, 20 We claim: -norvaIyI -norl eucyl -2

-tert- butylglycyl -3-tert- but | al anyl, or -2- ethylglycyl resi due; D

is a prolyl, 3, 43deN9‘€H=b|cﬂQﬂ1§Pl es/of | formyla prol yl ,

4,4-dif|uoro rolyl, azetidi ne- 2 car bonyl , homoprol yl, 3 neth | prol yl,
5P oY RLRIN-CHX-CO-A-B-DoE-{F)eck DOV

) where

R1 is methyl, ethyl, or isopropyl,:;

10
R2 is hydrogen, methyl, or ethyl;

R1-N-R2 together may be a pyrrollidine ring;

15 A is a valyl, isoleucyl, leucyl, 2-tert-
butylglycyl, 2- ethylglycyl, norleucyl or
norvalyl residue;

B _ is a N-methyl-valyl, -leucyl, -isoleucyl,
20 -norvalyl, -norleucyl -2-tert-butylglycyl,
-3-tert-butylalanyl, or -2-ethylglycy1
. residue;

D is a prolyl, 3,4-dehydroprolyl, 4-fluoro-
25 prolyl, 4,4-difluoroprolyl, azetidine-2-
carbonyl, homoprolyl, 3-methylprolyl,
4-methylprolyl, 5-methylprolyl, or
thiazolidine-4-carbonyl residue;

30 E is a 3,4-dehydroprolyl, 4-fluoroprolyl, 3-
: methylprolyl, 4-methylprolyl, azetidine-2-
carbonyl, or 4,4-difluoroprolyl residue:

F is a valyl, 2-tert-butylglyecyl, isoleucyl,
35 . leucyl, 2-cyclohexylglycyl, norleucyl,
norvalyl, neopentylglycyl, alanyl, f-
alanyl, or aminoisobutyroyl residue;

X is alkyl (preferably C;-s), cyclopropyl, or
40 cyclopentyl;

t is 0 or 1; and

K is alkoxy (preferably C;-4), benzyloxy or a
45 substituted or unsubstituted amino moiety;

%* [ L | S *



4- et hyl prolyl, 5-nmethyl prolyl, or thiazolidine-4-carbonyl residue; 30
Is a 3,4-dehydroprolyl, 4-fluoroprolyl, 3- nethylprolyl, 4-nmethylprolyl,

azetidi ne-2- carbonyl, or 4,4-difluoroprolyl residue; F is a
valyl, 2-tert-butylglycyl, isoleucyl, 35 | eucyl,

2-cycl ohexyl gl yesd eeupmt| eucyl , norval yl, neopentyl glycyl, al aRGF/EPJ6A2393-

al anyl, or am noi sobutyroyl residue; X Is alkyl (preferably
Clerr]), cyclopropyl, or 40 cycl opentyl; t S
0 or 1; and K i s al koxy (preferably:%Ierr]) benzyloxy or a 45

substltuted or unsubstituted am no noie g
PCT/ EP96/ 02393 42 and Qq‘ﬁe the P%lt—?nefrwe%i f"ﬁ%h?él’%%@ﬂ grtyy  EPlerRtRe

acids. 2.  Conpounds aids, rmul a I or salts thereof for use in 5

medi cine in part| ular for treat on oI glcal g% ses
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