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ANTI NECPLASTI C PEPTI DES Description .5 The invention described

her ei n* provi des novel peptides and deriv- atives thereof which offer
pofentially inproved therapeutic uti- lities for the treatnent of

neopl astic dis conpared to dol astatin -10 and -15 t
Nos. 4, 879, 276€§ﬁ§§ﬁﬁ§i6 444) 10 and the conpounds descri bed &#T&EPgaéﬁp
93/ 23424. Compounds of this |nvent|on |nclude noveI pepti des of the
for- mula I 15 R err B-D-E- (Qferr]-K I
wher e Rlerr] i s hydrogen, nMTﬁWOPL&TIEtWTIDEQO R2 is

nmet hyl ; or ethyl; or Rlerr]-NNR2 together are a pyrrolidine ring; 25 A
is a valyl, isol eubgsgrigitioni sol eucyl, 2-tert-butylgly- cyl,
2-ethyl glycyl, narleucyl or norvalyl residue; B s a

N- net hyl - vaIyI N- #Bé hHveR 0L o lagker MedChdddinl BHSYldes novel peptides and deriv-
N- et hyl -i sol eucyl ati\bé?ttmﬂ'ec?t‘ tﬂﬁ{éh Rty eXtiad9 improved td¥rABbAYIc uri-
2-ethyl glycyl, or % e% # rnﬁ'{e %ygél n]egmgsé lt’l%t:plast:l cclilseasg s' s Ebéog fi‘gci 'to

honmopr ol yl , hydrox
resi due; 35 eblas and’ 4,816,444)

E caen  SRYEE 8 o3 ,
t hi azol i di ne- 4- 10 and the c°mQé§n86 scrf? §n4£?I333 34t pronY

cis-4-fluoro-L-prolyl, . .trang 4-chl oro- L- pronI.or
ci s-4-chl or o- L- pr oFgtpauadisdefe;thigoingention incuds ipprel mepsyfes ioft yhe for-
| sopropyl, sec. butyla Iert.- butyl, cyclopropyl, or
cycl opentyl ; _ _
15 RIR2N~CHX-CO-A-B-D-E- {G) s—K I
where
Rl is hydrogen, methyl, or ethyl;
20
R2 is methyl; or ethyl; or

R1-N-R2 together are a pyrrolidine ring;

25 A is a valyl, isoleucyl, allo-isoleucyl, 2-tert-butylgly-
cyl, 2-ethylglycyl, norleucyl or norvalyl residue;

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

2-ethylglycyl, or N-methyl-norleucyl residue;

D is a prolyl, homoprolyl, hydroxyprolyl, or thiazoli-
dine-4-carbonyl residue;
35
E is a prolyl, homoprolyl, hydroxyprolyl, thiazolidine-4-
carbonyl, trans-4-fluoro-L-prolyl, c¢is-4-fluoro-L-prolyl,
trans-4-chloro-L-proly. or cis-4-chloro-p-proly1 residue;
40 X is ethy.. propyl, butyl, isopropyl, sec. butyl, tert.-
butyl, cyclopropyl, or cyclopentyl;
G is a L-2-tert.butylglycyl, D-2-tert.butylglycyl, D-valyl,

D-isoleucyl, D~leucyl, D-norvalyl, l-aminopentyl-1-
45 carbonyl, or 2,2-dimethylglycyl residue;



G Is a L-2-tert.butylglycyl, D2-tert.butylglycyl, Dvalyl,

D-isol eycyl, D-leucyl, D-norvalyl, |-amnopentyl-1- 45 car bonyl ,
or 2,2-dimethylglycyl residue; WO 97/ 22621

PCT/ EP96/ 05518 s " is 0 or 1: K is -NH-Jerr]-al kyl,
-NH-C[err]-al k -NH- C[ err] -al ki nyl, -NH-C[ err]-cycl oal kyl ,
-NH-Cerr]-al kﬁé‘e-b"(ﬁzg*\llr] -cycloal kyl, 5 PCT/EP96/05518
Clerr]alkyl[err]C[err]-alkyl, in which redi dues one CH2 group

may be repl acedSby O ori5s% 8het*H by phenyl or cyano, or 1, 2

or 3 Hby F, except the N-nethoxy-N nethylam no, K-
benzyl am no, orKN- net hyls Nibhehzyiadhivho -MNEsEdaealkemyk, | VH-CH.g-alkims,
[err] 20 [err]-NH-C¢.g-cycloalkyl, -NH-Cj.4-alkene-Ci.g-cycloalkyl,

1
5 Ci-¢4~alkyl-N -Ci.g-alkyl, in which resicdues one CH; group

may be replaced by O or S, one H by phenyl or c¢yano, or
i1, 2 or 3 H by F, except the N-methoxy-N-methylamine, K-
benzylamino, or N-methyl-N-benzylamino residue, or K is
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and the salts thereof with physiologically tolerated acids.

Specifically K may be -NHCH,, -NHCH;CH;, -NH{CHj3)3;CHa,,
-NH(CH,)}3CH3, -NH(CH;)}4CH3y, -NH{CH;)sCH;, -NH(CH;)¢CHj,
-NHCH (CH3) 7CH3, -NHCH(CH;),, -NHCH(CH;)CH,CH3, -NHCH(CH,CH;)3,

45 -NHCH{CH,CH,CH3);, -NHC(CH3);, -NHCH(CH;CH3)CH;CH,CH;,
-NHCH (CH3)CH(CH3) 2, -NHCH({CH,CH3)CH(CH3);, -NHCR{CH;)C(CH;3)3,
-NH-cvclohexyl, -NH-cycloheptyl, -NH-cyclooctyl, -N(CH;)OCH,CH:,



40 and the salts thereof with physiologically tol erated acids.

Specifically K may be -NHCH3, -NHCH2CH3, -NH(CH2)[err] CH3, - NH( CH2) 3CH3,
- NH( CH2) 4CH3, - NH(CH2) 5CH3, - NH( CH2) 6CH3, - NHCH( CH2) [ er r] CH3, - NHCH( CH3)
2,# - NHCH( CH3) CH2CH3, - NHCH(CH[ err] CH3) 2, 45 - NHCH( CH2CH2CH3) 2,

- NHC( CH3)[err], é}?%g g:HZCHS) CH2CH2CH3, - NHCH( CH3) CH( CH3) 2,

- NHCH( CH2CHB) CH 21, - NHCH( CH3) O CHB) - NH- cycl ohexylCT/EP96/05518

- NH-cycl oheptyl, -N | ooct CH OCH? o)
oo cycl oneptyl, - NEENBRGhL:, ~N G BT 2 ML bpswasngi o551

3 - N( CH3) OCH[ e FEHCEFGeip, - NENERR RS} ) BEHE B Ests) ) HCH (CH3) CeHs.,

- N( CH3) O( CH2) 3CH3 NHC (CH3\e@gHg) [ ALY eﬁwﬂu NINEERH 32 i,

_ NH( CH2) 3] ef r | H[ eEFs [CENIGEMH2063) OB @R pCN, - NHCRIGEBA CHBICHS £6HsCh HiRGHzFcyc:o-
- NHC( CH3) 2CH2CH35 heivil( GINBLH{QTEROH3) 2NHCH,CH ¢ AusCH] CN(CH3 ), 2] - ( CHEIG) §H3) 2CN,
- NHCH( CH3) CH( OH) Cﬁlﬂﬁca;—dﬁtﬁ%ﬂ@dﬁ@ﬂzcﬁ h&%wHtCHMWZ%Gh?OréF - NHCH,CH,0CH3,
- NHCH2CH( CH3) 2, - NogebiB)ct: sc&l}}( &QGH -ne-R ) 2. et ez cn,

- NHCH( CH2F) 2, - NH : CHCH2,

: Nqu)zutmz%M;y B ‘ H"’ szc 20),H~ 2CH3.

- NHC( CH3) 2CH2 o Eﬂrﬁ' NH TJeletcH err])
2, -NHC(CH3) 2 3err ‘OCED’ % CH3) 2,

- N( OCH3) CH2CH3, -N(“éfﬂf%FF‘ﬁ‘MCﬂi ’CsHsc 2} CEIGH (CH3) 2)2,
-N(OCH3) C6H err], 'NNP@FQFWESHZCHN—IW( CH( CH3) 2] 2, -N (OCH3)
CH2CH2CH2CH[ err ], or therspehdalspdug adystemny r@]&nm above.oned above. 15
Preferred are corrpounds of the fornmula | where the substituents R1, R2,

A, B, D, E X 15 ardfsritaverd RompobddopOtiL@88MPS I where the substituents
Rl, R2, A, B, D, E, X, ¢ ard s have the following meanings:

Rl hydrogen, methyl, or ethyl, especially methyl;
20 R2 methyl or ethyl, especially methyl;
A valyl, isoleucyl, 2-tert-butyiglycyl, 2-ethylglycyl, nor-

leucyl or norvalyl, especially valyl, isoleucyl, 2-tert-
butylglycyl, 2-ethylglycyl,

25

B N-methyl-valyl, N-methyl-norvalyl, N-methyl-isoleucyl,

N-methyl-2-tert~-butylglycyl, N-methyl-2-ethylglycyl,
or N-methyl-norleucyl, especially N-methyl-valyl,
N-methyl-2-ethylglycyl, N-methyl-norleucyl, N-methyl-

30 isoleucyl, or N-methyl-2-tert.butyvi-glycyl;

D prolyl, homoprolyl or thiazolidine-4-carbonyl, especially
prolyl or thiazolidine-4-carbonyl;

35 E prolyl, homoprolyl, thiazolidine-4~carbonyl,

trans-4-fluoro-L-prolyl, cis-4-fluoro-L-prolyl,

crans-4-chloro-L-prolyl or cis-4-chloro-L-prolyl,

espec1ally prolyl, trans-4-fluoro-prolyl, cis-4- fluoro-

prolyl, trans-4-chloro-prolyl, or cis-4-chloro- prolyl

40 :

X ethyl, propyl, isopropyl, sec.butyl, tert.butyl or cyclo-

propyl, especially ethyl, isopropyl, sec.butyl or
tert.butyl;

45 G L-2-tert.butylglycyl, D-2-tert.butylglycyl, D-valyl,
D-isoleucyl, D-leucyl or 2,2-dimethylglycyl residue;



R err] hydrogen, nmethyl, or ethyl, especially methyl; 20 R2

met hyl or ethyl, especially methyl; A val yl, isol eucyl,
2-tert- butngchyI 2-ethyl glycyl, nor- | eucyl or norvalyl,
especial ly vaIyI |soleucyl, 2-tert- butyl gl ycyl,

2-ethyl glycyl, B N- et hyl -val yl , N-net hyl -norval yl ,

N- et hyl -i sol e‘ﬁ??’fmm N-net hyl - 2-tert - butyl gl ycyl , PCT/EP96/0551%
N- net hyl - 2- et hyl gl ycyl , ) or N flet hyl - norl eucyl, especially

N net hyl -val yl, s 0 or IN net hyl -2-ethyl glycyl, N-nethyl-norleucyl,
N- net hyl - 30 I sol eucyl, or N-nethyl-2-tert.butyl -glycyl; D

prolyl, honoprolpykfé@fredhin@aitingdi Ber 4c aasbonyl, especially

prolyl or thiazokideng-Axear bW|C'6-a-3§c1%alkyl mr-@kylcych&m&gnol yl,

thi azol i di ne- 4 car bon‘¥ ! t I‘%\S- yor o-

ci s-4-fluoro- L GigrgtkyL-N -Ci.¢-alkyl, fa h JZicﬁFBJr‘?J‘ﬁ_S §}1 S’F"“p may be

Ci s-4- chl or o- L- pFBi3Aed by 0. one H by @perylarryl MoyH, bY except the
trans-4-fl uoro- yr@¢5noxycwsmepqmlgmpqp, N- benzylam1n043pg|@1methyl M-benzylamino

trans-4-chl or o- pesidde, or Riis 4-chloro-prolyl; 40 X et hyl ,
propyl, isopropyl, sec.butyl, tert.butyl or cyclo- propyl,
especially et¥yl, isopropyl, sec.butyl or tert.butyl .~ 45 G
L-2-tert.butyl gl ycyh¢, D-2-tert. but cyl, Dval ylrx

D-i sol eucyl , D-Ieucyl 2, 2-di net @ ycyl resi dug; 71 22621
PCT/ EP96/ 05518 —nH —NH 6

Preferred meani ngs fo are:—NH @0 err]-_;a]ﬁ(yl NH-Cerr]-
- NH- CH2- cycl ogexyl Cers]-alkyl=NC err]-alkyl, in.-which res

CH err] group may b%‘ repl aced by O, one H by phenyl or 1 or 2 by F,
except the N- net hoxy- N- et hyl am no, N-benzyl am no, or
N- et hyl - N- benzyl am no residue, or Kis

CH; CH3

¢ k] O L D)

CHj;
30 ~— NH —'@ or —NH—‘,— CO— NH— CHpy— CH,—— CHj3 .

CH;

More preferred K is

35 _NHCH;, -NHCH,CH;, -NH(CH;),CHj, -NH(CHp)3CHj, -NH(CHj)4CHj,
-NH(CH;)5CH3, -NH({CH;)¢CH;, -NH{CH,),CH;, -NHCH(CH3)2,

. -NHCH (CH3) CH2CH3, -NHCH(CHCH3)z, -NHCH(CH2CH2CH3)z, -NHC(CHs3)j,
-NHCH (CH>CH3) CH,CH;CH3, ~NHCH (CH3)CH (CH3) 2, -NHCH(CH,CH3)CH(CH3)z,
-NHCH (CH3)C{CH3)3, -NH-cyclohexyl, -NH-cycloheptyl, -NH-cyclooc-

40 y1, -N(CH;)OCH,CH3, -N(CH3)OCH2CHCH3, -N{(CH3)OCH (CH3)3,
-N(QOCH3)CH(CH3)2, -N(CH3)OCH2C¢Hs, -NH{CHz)2CgHs, -NH(CH;)3CeHs,
-NHCH (CH3)CgHs, -NHC(CH;3)CgHs, -NHC({CHj3)2CH;CH3, -NHC{CH;) (CH2CH3)2.
-NHCH (CH3) CH (OH) CgHs, -NHCH,-cyclohexyl, -N{(CHj)j, -N:CH;CH3)a,
-N(CH,CH,CH3) 2, -NHCH(CHgF);, -NHC (CH3)2CHaCH20H,

45 . NH(CH,CH,0);CHaCHs, -NHC(CH;),CH(CH3)z, -NHC(CH3)CH=CH;,

-NHC (CH3) ,CN, -NHC(CH3)2C=CH, -NHC(CH3),CONHz, -N(OCH;)CgHs,



10 [err] More preferred Kis 35 - NHCH3,
- NHCH2CH3, - NH( CH2) 2CH3, - NH(CH2) 3CH3, - NH( CH2) 4CH3, - NH( CH2) 5CH3,
-NH(CH2) 6CH3, -NH(CH err])[err] CH3, -NHCH(CH3) 2, - NHCH( CH3) CH2CHS3,
- NHCH( CH2CH3) 2, - NHCH( CH2CH2CH[ err]) 2, NHC(CH3) 3,
- NHCH( CH2CH3) - NHCH( CH3) CH( CHB)2 -NHCH(CH2CH err]) ?#0“: 3 rr],
;N:—|CH( CNJ(% %)Z[Cagr - NH cycl ohexyl , cycl oheptyl, -NHcy glég 55%
yl, - ] err
-N(OCH[ err]) CH( ‘&Hr‘km”l\& cné% %)‘%E’gb‘ﬁ%cw][ err],
- NH( CH[err])3C6HH‘ H3)C TH3) 206H5, - NHC( CH3) 2CH2CHS3,

- NHC( CH3) ( CH2CH3) 2,
-N(CH3) 2, - N( CHZC&{&,)
- NHC( CH3) [ er r [sCH2CH[
- NHC( CH3) CH=CH erg,]
- N( OCH3) C6Hb,

Hj

10

15

2,

ey

- NHCH( CH3) CH( O—|) CGH[ err], -NHCH2-cycl ohexyl,

-N(CH2020H3) 2, - NHCH( CH2F) 2,

rr] OH, §3HZCHZO)2 b CH3 CH3) 2CH( Ci8} 2
-N RS 2c _ Hqgat@ 2 CONH2,
CH:;.

) =D

Especiaily preferred are compounds of the formula I where

Rr1
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and R? are methyl,
is a valyl, isoleucyl, or 2-tert.-butylglycyl residue

is a N-methylvalyl, N-methyl-isoleucyl, or N-
methyl-2-tert.-butylglycyl residue,

is a prolyl or thiazolidine-4-carbonyl residue,

is a prolyl, cis-4-fluoro-L-prolyl, or cis-4-chloro-
L-prolyl residue,

is a isopropyl, sec.-butyl, or tert.-butyl residue,
is 0, and

is

-NHCH (CH3) ,, -NHCH (CH3) CHpCH3, -NHCH(CH2CH3)2,

-NHCH (CHaCHaCH3) 2, -NHC(CHz)a, -NHCH (CH,CH;) CH;CHE;CH;3,
-NHCH (CH3) CH (CH3) 2, -NHCH(CH,CH3)CH(CH3) 3,
-NHCH (CH3) C(CH3)3, -NH-cycloheptyl, -NH-cyclooctyl,
-N(CH3)OCH,CH3, -N{CHj3)OCH,CH,CH3, -N(CH;)OCH(CH;)2,
-N{(OCH3)}CH(CH3) 2, -N(CH3)OCH,CgHs, -NH(CH;)2Ceis,

-NH (CHj) 3C¢Hs, -NHCH (CH3)CgHs, -NHC {CH3) 2CgHs,

-NHC (CH;) 2CH2CE3, -NHC(CH3) (CH;CH3) 2, -NHCH(CH;) CH (OH) Cglls,
-NHCH (CH2F) 5, -NHC{CH;)2CH;CH;0H, -NH(CH;CH30),CH,CH3,
-NHC (CH3) CH=CH,, -NHC(CH3)2CH{CH3}2, -N(OCH3)CH,CHj,
-N(OCH;) CH2CHCH3, -N({OCH3) CH,CH,CH3CH3, -NHC (CHj) 2CN,



WO 97/ 22621

PCT/ EP96/ 05518

5 - NEICH[ CH( CH3) 2] 2, - N(OCH3) CH2C[ err] H5, - N( OCH3) CH2CH3,
-N(OCH[ err] ) CH2CH2CH3, - N( OCH3) CH2CH2CH2CHS, H3C [err] 15
Especial ly pref erred are corrpounds of the fornmula |I where Rl err]
and Rlerr] are %zd A Is a valyl, isoleucyl, or 2-tert.
-butyl gl ycyl resi g0t Is a N-nethylvalyl, PCT/EP96/05518
N-net hy[err]-isol eucyl, or N- 6met hyl - 2-tert. -butyl gl ycyl
resi due, 25 D t MHCACPY )l CHr  -NHCH ZCH (Ctil Nd - 4 - cmcliomyl,comsd  due,
E is a prolyl, C+NHC.4€HMOHSCst:Is,pI'-N(QtHs)@EHsCl SN {oaHi b O 5 H5;,
L- prol yl residue, 30 is a isopropyl, sec.-butyl, or tert.-butyl
resi due, Sy |s 0, and K is 35 -NHCH( CH3) 2,
- NHCH( CH3) CH2GH3, > (CHZCHB) 2 CHs
=4 3 kS D
H3 |
10
CH3
—NH ~— - —)
iy = =D
15 CH;
—NH CO— NH—— CHy;— CH,— CH3 .
CHj
20 This invention also provides methods for preparing the compounds
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of formula I, pharmaceutical compositions containing such
compounds together with a pharmaceutically acceptable carrier and
methods for using same for treating cancer in mammals.

The new compounds may be present as salts with physiologically
tolerated acids such as: hydrochloric acid, citric acid, tartaric
acid, lactic acid, phosphoric acid, methanesulfonic acid, acetic
acid, formic acié, maleic acid, fumaric acid, malic acid, suc-
cinic acid, malonic acid, sulfuric acid, L-glutamic acid, L-as-
partic acid, pyruvic acid, mucic acid, benzoic acid, glucuronic
acid, oxalic acid, ascorbic acid and acetylglycine.

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. ™n
the sequential assemblage, starting at the C terminus the peptide
chain is extended stepwise by one amino acid each time. In frag-
ment coupling it is possible to link together fragments of gdif-
ferent lengths, and the fragments in turn can be obtained by se-
quential assemblage £rom amino acids or themselves by fragment-
coupling.

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



- NHCH( CH2CH2CH3) [ err], -NHC(CH3) 3, - NHCH( CH2CH3) CH2CH2CHS3,
-NHCH(CH err]) CH(CH3) 2, - NHCH( CH2CH[ err]) CH( CH3) 2,

- NHCH('CH3) C(CH3) 3, - NH-cycl oheptyl, -NHcycl ooctyl,

-N(CH err])OCH err]CH3, -N(CH err])OCH err]CH err] CH3, -N(CH3) OCH(CH3)2, 40
- N( OCH3) CH( Gﬂ)%ﬁﬁ%gj‘gerr] yOCH2C[ err]H err], -NH(CH2)2C6HS5, PCT/EPY6/0S518

- NH( CH2) 3C6H5,

- NHC( CH3) 2CH2CH3

) C6H5, -NHC(CH3)2 [err],

= NHCH( CH2F) 2, EI\I’._’%;HC%& w %%{é%% o rljeHllescle’bed in

-NHC(CHS)[err]

?srz % Jéehs Vo, XV/2, pp

- N( OCH3) CH2CH2CH3 toN%@GH[PBH% @ﬁzmmm—mamwrwem[ §¥¢qa)rzcr\pfoung. Solid

WD 97/ 22621

Phase Peptide Synthesis, pp 31 to 34, 71 PCTEEPPELOES LRemical

6 - NHWoBHa) 2.CROEK £ oxdHICH) €2 Bbidanhserky] | kmusher - NiH@e €HB) [Pebe ] RONH2,
- NHC( CH3) 2CH2C6H[ 3t hes tN\( HB) €betsd,Hehs wi 1N OFd3s CHRMO kbek | 11976 ; H3C

[err] 20 ThISI
of fornmula I,
t oget her with a
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rt‘h%”bfé&héles&f RepYi gl SyRBANALS & OfRoRESPAL, N, téb%aaggw,unds
a{}%ﬁ&éii—'v‘é? ngfiBQE' ta!n(angfr?e‘}%@éﬁﬁa’}g ééé’ﬁ& on SdPRY4E0S

hae{nr@tcem at lc\(llar o) e..erenececégrélevren E'o 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 linkage
using coupling reagents, especially dicyclohexylcarbodiimide
(DCC), diisopropylcarbodiimide (DIC ), l-ethoxycarbonyl-2-ethoxy-
1,2-dihydroquinoline (EEDQ), pivaloylchloride, l-ethyl-3-{3-
dimethylaminopropyl) carbodiimide hydrochloride (EDCI}, n-propan-
ephosphonic anhydride (PPA), N,N-bis{2-oxo-3-oxazolodinyl)-amido-
phosphoryl chloride (BOP-Cl), bromo-tris-pyrrolidinophosphonium
hexafluorophosphate (PyBrop), diphenylphosphoryl azide (DPPA),
Castro's reagent (BOP, PyBop), O-benzotriazolyl-N,N,N',N’-tetra-
methyluronium salts (HBTU), O-azabenzotriazolyl-N,N,N’,N’-tetra-
methyluronium salts (HATU), diethylphosphoryl cyanide (DEPCN),
2,5-diphenyl-2,3-dihydro-3-oxo-4-hydroxythiophene dioxide
{Steglich’s reagent; HOTDO) and 1,1'-carbonyldiimidazole (CDI).
The coupling reagents can be emploved alone or in combination
with additives such as N,N-dime:hyl-4-aminopyridine (DMAP),
N-hydroxy-benzotriazole (HOBt), N-hydroxybenzotriazine (HOOBt),
Azabenzotriazole, N-hydroxysuccinimide (HOSu) or 2-hydroxypyri-
dine.

Whereas it is normally possible to dispense with protective
groups in enzymatic peptide synthesis, reversible protection of
reactive groups not involved in formation of the amide linkage is
necessary for both reactants in chemical synthesis. Three conven-
tional protective group techniques are preferred for the chemical
peptide synthesis: the benzyloxycarbonyl (Z), the t-butoxycarbo-
nyl (Boc) and the 9-fluorenylmethoxycarbonyl (Fmoc) techniques.

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, Stutt-
gart, 1974. The units employed for assembling the peptide chain
can be reacted in solution, in suspension or by a method similar
to thet described by Merrifield in J. Amer. Chem. Soc. 85 (1963)
2149,



met hods for using sane for treating cancer in mammals. 25 The new

conpounds may be present as salts with physiologically tol erated acids
such as: hydrochloric acid, citric acid, tartaric acid, lactic acid,
phésphoric acid, met hanesul f oni ¢ aci d, acetic acid, formc acid, nmaleic
acid, fumaric acid, malic acid, suc- cinic acid, mal oni ¢ aci d, sul furic
acid, L-glut an@ &@?63 L-as- 30 partic acid, pyruvic acid, mItﬂT@Pamla
benzoi ¢ acid, glucuronic acid, oxalic aﬁld ascorbic acid and

acetyl gl yci ne. Sultﬁbeenmaebepomwdsnéﬂs be v1apase@rlya kN vamtNedscof
pept i de chem gid MneFbUdekNend @bt Efsh e8Ra 8 0as S it da SRAWRRLE aly, Y- rom
35 am no acids Of;ddtnlh Pldndthial IoMh ¢ SiRkhyPeRbEDR dd QBHE&tSacLPo ATS
sequenti al assenpl Srorﬁé&{aBEngD&b té@h Egg{gt us tI‘E‘mBS% ne, [ nis

X o Tat T mggwer“@%at%wgp e T g e m&' ng it

fragments in t ur ¥ Wit ai ned by se- 40 quential assenbl age from am no
acids or thenselves by fragnent- coupl i ng. Both in the sequenti al
assenbl age and i Pentidef sympinents couphe mplymeric issppecessarhe taarkiek ouhein
uni ts by forn ngaln iaetr dergenkagelvenzy ind@hioht khe andnohacia dkr feidiods are
suitable for tbissed are solubY©, %Howdré2l preferred solvents additionally have
PCT/ EP96/ 05518 resin-swelling properties, such as DMF, DCM, ﬁﬁﬁ”ﬂaﬁ to®iAeds for
formng the am dgd bakaOGna" &%&%@ bedrbBe solvgﬁésa' | th€Lss NGt hoden

der organi schen

Stuttgart, 1974; vvartq-'h$ é(%/fé F cflea%e‘l%-’l} % O e nfﬁggc?rst Bpe 31
to 34, 71 to 82, ‘151“3 ﬁf”ég'fh E ° %oER‘I‘ 0F61°3§ f‘SIBoH‘ﬁ’r%zP(?/

Kl ausner, Owdé?t‘?“sPBb?lacFé ais Retd & e tgrapyre.o ghe siaqvage APagt Sos |
New York., 1976: mostTremwaniyt @freF@ﬁﬁrd@dswnﬁhw@-cmamans@ppclﬂ 1y
Bodanszky, Sprlicagege gy Lagyidl @8liydmme hydrewgest Sincbai de womk anioyirpept t:che-
chem stry. Partiflsozaomgrtehesentmmiicsagid/ein tdilube @ icdacemitaeda A thhibro-
symmetric and miacdiandwid,i ge11etibRdcatalyséd E198vafAR0TIF or TR¥-@icar med
active estersgqtdikeuyses G uﬁ@tﬂman@é Q;fest#ékk'\baé’é RR¥Y as n@QBMgfm‘ieér of
am no acids and éﬂé‘iv&&é ”i%t aI:iJ&/cﬁ U6 drleRK Qrgéa/tngﬂ%é&tﬁ%& miq-

1
o Sop oy car ool SRR itigre Bt shene me e

1, 2- di hydr oqui noi§R&"¢ I— "f’\?&l ?acvﬁ o? émxirerthﬁy

25 pPartial deprotection of the peptide may also be worthwhile when
certain derivatization reactions are to be carried out.

D

Peptides dialkylated at the N-terminus can be prepared either by
coupling on the appropriate N,N-di-alkylamino acids in solution

30 or on the polymeric support, by reductive alkylation of the res-
in-bound peptide in DMF/1% acetic acid with NaCNBH; end the ap-
propriate aldehydes, by hydrogenation of the peptide in solution
in the presence of aldehyde or ketone and Pd/C.

35 The various non-naturally occurring amino acids as well as the
various non-amino acid moieties disclosed herein may be obtained
from commercial sources or synthesized from commercially-avail-
able materials using methods known in the art. For example, amino
acids building blocks with R! and R? moieties can be prepared zc-

40 cording to E. Wuensch, Houben Weyl, Meth. d. Org. Chemie, Bd. XV,
1, p. 306 following, Thieme Verlag Stuttgart 1974 and Literature
cited therein.

The compounds of this invention may be used to inhibit or other-
45 wise treat solid tumors (e.g. tumors of the lung, breast, colon,
prostate, bladder, rectum, or endometrial tumors) or hematologi-



di met hyl am nopr opyl ) carbodi i m de hydrochl oride (EDCl), n-propan-

ephosphoni ¢ anhydri de (PPA), N, N-bis(2-o0xo0-3-o0xazol odi nyl)-am do-
phosphoryl chloride (BOP-C), brono-tris-pyrrolidi nophosphoni um

hexaf | uor ophosphat e (PyBrop), di phenyl phosphoryl azide (DPPA), 20 Castro's

reagent (BOP, O benzotriazolyl-N, NN ,N -tetra-

salts (HBTU), @@%@%’gﬂzot riazolyl-N,N N ,N-tetra- nmet hyl ur%wﬁ&g‘g?t S
(HATU), diethyl phosphoryl cyanide (DEPCN) 9

2, 5- di phenyl - 2, 3-Githpeienangies 4—eh9er®E§fF'h’ratfphéW@P’H’i“B§?d§’ adm(@t%glaf:é?f“ of
reagent HOTDO) dihe eompavadr boriplediranmedazol e (CDI). 25 The coupling
reagents can be enpl oyed al one or in conbination with additives such as
N, N- di et hyl - 4- amitnapy4 istebea) [BikEhtage ol thed hex edapounds ithzel theyHeBs )very
N- hydr oxybenzotsg i @&ii BeartHEEBEDzymat i AZReAdHt ilohaZed @anNatyslbexy&uessperade
(HOSu) or 2-hydr uypyyi - dine. 30 Whereas it is normally possible to
di spense with protective groups in enzymatic peptide synthesis,

bl tect) t
Lhe am de | .‘”n‘k’agédfngﬁ‘ls"trﬁéeawv L?W%%%‘ﬁo 8% Ao | ‘Y’ﬁw&hgﬁ?%@sgﬁ{‘%&. s

Three conven- 35 5FoPRATTRFBY BG4y ePTREEEP ]t‘é&‘?ﬁ? alr A Fer G URERY t he
cheni cal pe’pQ iaralsang Iﬁé§?%tertaﬁem%?éﬁ$z9!1‘8k)¢éa$ Ian?‘Z-)SlYtr héatravenously,

t - but oxycar bo-  infyamysRudiprhndanghintgrapppiramesl et hoxycar bonyl ( Fnoc)

t echni ques. Identified in each case is the protective group on the

al pha- 40 am no gheugorouhbs Myabe-fHliaNSid@dUsidne Ardet aihketbfne b ephdrima -
am no- aci d prot ecleh¥ ec Al CHRSod it 18hY ConRY idiR hefompMahlOseFodflila 1 together
or gani schen Chfsmﬁtyo,; phiYhdeedtRcaPi Acl dTbaleﬁPerVQ?@@nﬁytéor the QRS-0

1974, The units’ guplaved.Lole %@ﬁ?ﬁfgﬁe&w sesge;ah%gg Qldica & Cg;fg?og?agt ed

in solution, in suspensi o \é f
Merrifield in J. "A¥eP® UCt8B3) BAY, §50 contaln
PCT/ EP96/ 05518  peutically aCti"e mgredlents 8 Suitable for peptide

synthesis in solution are all solvents which are inert under the
reacti on condi2¢ @he, degagectaltey admirgistespdi-to thelimpmmal |Widdmaen tdn( OMVRE -
di met hyl sul f oxi dect DMS@uporatisthdbi tirg emount Of cadtdive mtdradéed OGR)ich ety
acetate, 1,4-di oxRpend upbhadyriieatioall B&edorsT Hgludihgetdy bidtquican! acave
(NWP) and mi xt ur gey0he tthe partS2hflas UoBHir employed; the means of administra-
tion; the age, health and body weight of the recipient; the na-
25 ture and extent of the symptoms; the frequency of treatment; the
administration of other therapies; and the effect desired. A typ-
ical daily dose will be about 0.05 to 50 milligrams per kilogram
of body weight on oral administration and about 0.01 to 20 milli-
grams per kilogram of body weight on parenteral administration.
30
The novel compounds can be administered in conventional solid or
liquid pharmaceutical administration forms, e.g. uncoated or
{film-)coated tablets, capsules, powders, granules, suppositories
or solutions. These are produced in a conventional manner. The
35 active substances can for this purpose be processed with conven-
tional pharmaceutical aids such as tablet binders, fillers, pre-
servatives, tablet disintegrants, flow regulators, plasticizers,
wetting agents, dispersants, emulsifiers, solvents, sustained re-
lease compositions, antioxidants and/or propellant gases {cf. H.
40 Sucker et al.: Pharmazeutische Technologie, Thieme-Verlag, Stutt-
gart, 1978). The administration forms obtained in this way nor-
mally contain 1-90% by weight of the active substance.

The following examples are intended to illustrate the invention.

45 The proteinogenous amino acids are abbreviated in the examples
using the known three-letter code. Other abbreviations used:
MesVal = N,N-dimethylvaline, MeVal = N-methylvaline.



Peptide synthesis on the polyneric support can be carried out in al |

I nert organic solvents in which the am no-acid derivatives 10 used are

sol ubl e. However, preferred solvents additionally have resin-swel ling
properties, such as DM, DCM NMP, acetonitrile and DVSO, and m xtures
of these solvents. After synthesis is conpl ete, the peptide is cleaved
of f the pol ymnYQ¥Z6port. The condi ti.ons under which cl eByHER6@FF18t he
various resin types is 15 possible are disclosed in the literature. The

cl eavage reacti &ns Cenggidt PEWIRMELY used are acid- and pal | adi um catal yzed,
especially cl eavage in |iquid anhydrous hydrogen fluoride, in anhydrous
tri- f 1 uor onet hamesutieomept Aidisdclaimed intaladm toreenirredynehiddigefoby
acetic acid, palladi um¢nisaiyardothepmgentiesidFusingl HeahiEvd?@-~nand Boes i n
the presence of a weak RANBASUSH, 8§ dENRABEL NBOVE or byl SEMARRAI Metisi 6f

aci d/ di chl oromet hane/ t r 41 \0L RN PRt ndBi %~ using BHE SandDPREA PrB8ei de§roup
chosen protective groupg chmg@ees_nay be retained or |ikew se cleaved off

under the cl eavage condition 25 Partial deprotection of the peptide may
al so be wort hwhil e when certain _deriyvatization reactions are_tq. be '
carried out. Pept i dEs UPaFaSA af tP1d0 PRASSNSYRIRASIGs i Mol PradfXtad

ei t her by Houpl i ng oretRe epPespreritidenapldf 25f IAQLPERR P A€PRASthen solid
solution 30 or on the peippectiandsdpporer, coypladdwith tdeatqsrespprdingt Crher -
res- I n-bound pepti deiran Brebliaceiinciaci BORFCH aNACBHDpanere heedpas
propriate al dehydes, byrdusdhegeait coiplihgt b thephmiln BBié@dllbeing thennt he
presence of al dehyde orpdel988:iNdched Crhe 3eatt€oN & iimaY Swd¥@NchAt dEphnky
occurring amyo acids afnq\g?' kn@%asbg FOfAE AL 198 AL AR GF oY FR §i-i85mi -
di scl osed herein may be ol é”ee tisd-asiR8 WA de b %%g&&e& Qhe SY Mefathasd
fromcomercially-avail-""" T ORALerials us) %‘f ods_known nt:h rt.
For exanple, amino acttfs B ITeAGEHIGE sava'{‘}?fl_ m°a"r‘?5 2 748010] 8#iaels e@ﬁ%‘? be
prepared ac- 40 cordi ngX FeEonenidnturY “a6Beir REYE WitB: pddiFiopy of ScREM Y,
Bd. XV, 1, p. 306 forlenkisngf NGNBie MERSRENSERAGAPR “PF7EOMRIP L (BF M ure
cited therei o The tmpaiskrtestl Hihe Fesianwagrwaabpdpievesed tirgsniibh t
or other- 45 wi se tr eatwaelri dizapropsndls. QMF tamip Ascloforpmetiameg, breast,

col on, prostate, bladder, rectum or endonetrial tunors) or henatol ogi -

WO 97/ 22621 . In solution synthesis, the use of eibkdr BBREpHRRLIec

9 amino acid NCAs (N-tert.-butyloxycarbonyl-amino acid-N-
25 carboxy-anhydrides), Z-protected amino acid NCAs (N-ben-

zyloxycarbonyl-amino acid-N~carboxy-anhydrides), or tke
use of pivaloylchloride as condensing agent respectively
is most advantageous for coupling of the amino acid fol-
lowing the N-methylamino acids. Reductive alkylation of

30 the N terminus can e.g. be achieved by reaction of the
N-termirally deprotected peptides or amino acids with the
corresponding aldehydes or ketones using NaCNBH3 or hy-
drogen, Pd/C.

35 IT. Purification and characterization of the peptides

Purification was carried out by gel chromatcgraphy
{SEPHADEX G-10, G-15/10% HOAc, SEPHADEX LH2D/MeOH}..me-
dium pressure chromatography (stationary phase: HD-SIL

40 Cc-18, 20-45 mikron, 100 Angstrom; mobile phase: gradient
with A = 0.1% TFA/ MeOH, B = 0.1% TFA/water), or prepara-
tive HPLC (stationary phase: Waters Delta-Pek C-18, 15
mikron, 100 Angstrom; mobile phase: gradient with A =
0.1 % TFA/MeOH, B = 0.1 % TFA/water).

45



cal malignancies (e.g. |eukem as, |ynphomas) by adm nistration of t he

conpound to the mammal . It is a special advantage of the new conpounds
that they are very 5 resistant to enzymatic degradation and can al so be
adm ni st ered orally. Adm ni strati on may be by any of the neans which

are conventi onayg 9724@§ Pharmaceutical, preferably oncol ogi Calpcﬁ;%%s%is
including 10 oral and parenteral neans such_as subcutaneously,

i ntravenously, i ntranmuscul arly and int r&ﬂerl toneal ly. The conpounds
may be adnmini stered al onéhgr PR t¥hef ftdhenresuBtiagneroduct g iptsi datermined by
conposi tions containi ng &nedwpaidHBEC fistatderalryt mypeskehel00 2 . Wi tr VWDAC C-18,
phar maceutical ly accepted dar3l0eh; apiriapr plsdse:f acedonet fite-wat 6t rR@qaent e of
adni ni strati on. Such phamwaeersd @ath aRIROSFA,i @osc). may be combi nation
products, i.e.,smy also contain other thera- peutically active

et ent e, 20, Tre QoSRSRRRe ATl U dai o Laka THETDE L s £R0E Al

an ef - fective tunor-i 0 actlvelng
depend upon conventi onal ac%oﬂtr"lé:"Hg udl?lemtrhg Rl ogi cal activ- ity of

the particul ar conpound enpl oye the means of admi nistra- tion; the
age, health and bddy %B&Fggf °‘E‘Ff%‘rreém pient; the na- 25 ture and extent of
the synptons; #fe frequency of treatnent; the adm ni stration of other

t herapi es; and t hRXAMPEEC? JEEQrddNOA 1')yp- ical daily dose will be about
0.05 to 50 mlligrams per kilogram of body wei ght on oral admi nistration

and about 0.01 tQd%@am\}dli—MeVal-Q&anﬁrd)ﬁﬁckidlﬁgf am of body wei ght on
parenteral adm nistration. The novel conpounds can be administered in

conventi onal sggl,g Oly _mevd 1- gl%}f&ar maceutical admnistration forns, e.g.
uncoat ed or (fil m)coate ta capsul es, powders, granules,

suppositories i 0 The ar roduced in a conventional manner.
The 35 active substa%gegJg Ha?% "'"P?I?s 6’[?1”865%“ B’@rPr‘H@é‘Q%\é‘ﬂi it RS dhv 8RY
ti onal pharnaceuti caI“‘&Pb%r"g‘ﬁE’FFn&’s pEEr @Bt Mty 8F 36.4Leopk (2§ReS5 mmol)
servatives, tablet ditsipehsgemine, theovgacsion mistyre pagscoaicedets,-25° Qedrtd ng
agents, di sper%%mts, 3@n2 Silf (2635 soblilemivsalanisthineder gere adledsafter
conposi tions, anti oxisdantinigafok @, Sphpopal.Band @39efmdl¢f H-Fto-6fle SHaicar igt2so
al .. Pharmazeuti sche nTegiunaboghdthanb] eiERtYeliRd, wilHiBE: 41 m1035E2. sl%ghb The
admi ni stration forns cebéaiyigdind athbse V‘@¥r£‘%rd.aed tdTRhd yre%Q@R@ﬁ ik 9030 by
wei ght of the acti Vessyﬂs:.[n%nggntlnued-r% bOop 1 QW_Bg, exapl rgz[ QR:en ded to

illustrate theyd nventio §E %h@rgéfggqgge@% %E%?Iearg &aﬁ’:é;%aﬁbﬁéabﬁww at ed

th | e
Lot CNaBUar = N NERERARS 31 R RU R, MESHEc R SFEg o, aquecus NaHCOy

olutlon (3x), water (ix}, 5 % c1tr1c acid (3x) and saturated
NzCl solution. The organic phase was dried over sodium sul-
fate and evaporated to dryness. The residue (91.24 g} was
30 stirred with petroleum ether overnight and filtered. 62.3 g
of product were obtained.

b) H-MevVal-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 evaporation
o dryness yielded 36.43 g of the product.

40

" @) Z-Val-MeVal-Pro-OMe

18.1 g (65 mmol) H-MeVal-Pro-OMe, 21.6 g (78 mmol) z-Val-
N-carboxyanhydride and 22.8 ml (130 mmol) diisopropylethyla-
45 mine were stirred in 110 ml DMF at 40° C for 2 4. After evap-
oration of DMF, dichloromethane was added and the organic
Dhrase washed with saturated aqueous NaHCO; solution {(3x),



WO 97/ 22621 PCT/ EP96/ 05518

10 A. Ceneral procedures |. The peptides clained in claiml are
ei t her synthesi zed by cl assical solution synthesis using
standard Z- and Boc- 5 met hodol ogy as descri bed above or by
standard net hcw 9%2621 sol i d- phase synthesis usi ng Boc and Fnoc
protective groué t echni ques. | n the c&ZSEEBI/AOSSIS| d
phase synthesis, the N, Ndialkyl- 10 12 penta- or hexapeptide acids

are liberated from t¥ategolixh. 5 % citric seighdbz) and Sanddaeedcmudal ed1wildh .

the correspondi ng C-Tler organic phase waisnatis@Tohes sobiem!dihifaPe BFPeFlpsand

PyBrop were used as rated to drynkS28J@mbSpfiuctOr 3ng) Afad BEe N8 46
e

followi ng the N cous oil. Methylam no acids. The feaction tinmes wer
correspond- 15g ingly increased. For reductive al kylation of the
N-term - ' peptide-resin was deprotected at the N

; d VAl = PYo~ .
term nus ) ['gn 1t$1%}r%1r gg%t with a 3-fold nolar excess of al dehyde
or ketone in DVF/ 1% acetic acid with addition of 3 equiv- al ents

of NaCNBH3. After tHe Pefctfilofi el cehph died YeladaProdMe were difsisvived in
Kai sertest) the red39 Radnerhghel. ddver adddithers ofi 11L5 g 10 % Pallaéiwedy/,

i sopropanol , DAF anchdircodlor ehet heeeion mixture was hydrogehsltédN FsYNEA188hHS,
the use of either Baadpeeimibedon to dryness dier¥Raagi HeNGASE the product.

(N-tert.-butyl oxycarbonyl -am no acid-N 25 car boxy-anhydri des),
Z-protected am ng ag-¢ m_ggbgﬁrp -OM zyl oxycar bonyl - am no
aci d- N- car boxy- anhydri ges) , or t ero © use of pivaloylchloride as

condensi ng agept respectivel i's st advant ageous for coupling
of the amino E3id fgle-'% g 61 mmo1) Fa\fﬁ"rf&*‘t%ﬂ)&ln%%rﬁu‘éh TEP L c fgdal-Meval-
Reductive al kyl ati of*8F 9% were dissofyed Nby g} himjudichlioremgthane andicopeed by
reaction of the to 0°C. Afterafiditian ofchiist ntt 3 - Beproded¥-Met vtmpoplaei ds
with the ldoer esFdndi Y -3l wradiy d86B0@ankel DITES gU$6 1 grmbia CNEYIE3 , ofhdy -
drogen, Pd/C. 35 reattionPmikfummatasnstdnded aeatigt 2at teon ebmpdrarcpen) i des
Purification 3@s cadiletedutchydighlofdietiah® HnaPB¥oroughly washed (wiEBHAREX

G 10, G 15/ 10% HOAC ra S6PHNES 4 HRAEVE Qb ut B3 (3x), water (1|, UPrAESHLE
chromat ogr aphy (st aEb@@afﬁc)pQﬁ&es:athPét%d-Né& solution.Crh orgir {2 fHaEORas 100
Angstrom robile phagg.q YR &Mium sulfate and evaporated to dryress to yield

31.96 g of the product.
25

£) Z-Val-val-MeVal-Pro-OH

31.96 g (57 mmol) Z~Val-Val-MeVal-Pro-OMe were cissolved in

250 ml methanol. 102.6 ml of a 1 N LiOH solutior. was added
30 and the mixture stirred overnight at room temperature. After

addition of 500 ml water, the aqueous phase was washed three

times with ethyl acetate, adjusted to pH 2 at 0° C and ex-

tracted three times with ethyl acetate. The orgsnic phase was

dried over sodium sulfate and evaporated to dryress yielding
a5 30.62 g of the desired product as a white solid.

g) Z-Val-Val-MeVal-Pro-Pro-NHCH (CH;3),

2 g (3.35 mmol) Z-Val-Val-MeVal-Pro-OH and 0.664 g (3.35

40 mmol) H-Pro-NHCH(CH3), were dissolved in 34 ml of dry
dichloromethane. After cooling to 0°C, 1.35 ml (12.1 mmol)
N-methylmorpholine, 0.114 ¢ (0.84 mmol) HOBt and 0.645 g
{3.35 mmol) EDCI were added and the reaction mixture stirred
overnight at room temperature. 80 ml dichloromethane were

45 added and the organic phase thoroughly washed with saturated
agueous NaHCO; solution (3x), water (1x), 5 % citric acid
(3x) and saturated NaCl solution (1x). The organic phase was



with A =0.1%TFA MOH B = 0.1% TFA/water), or prepara- tive

HPLC (stationary phase: Waters Delta-Pak C 18, 15 m kron, 100
Angstrom nobil e phase: gradient with A = 0.1 % TFA/ MeOH, B =
0.-1 % TFA/ water). 45 WO 97/ 22621

PCT/ EP96/ 05518 11 ;Fﬁﬁéﬁri t
of the resulti n‘é’oﬁmﬁﬁa{:ts was determ ned by anal ;/)Fnga C Y
(stationary phase: 100 2.1 nm VYDAC C-18, 13 51, 300 A; nobile
phase: acetonitril e-vatied gveadisedtym sulfate and evapoffegdedonfrine@s1oe THALd
40[err] Q). 5 1.96 g ofChheagicducEatlieh was usgdain nheasext aeatyiins and
fast atom wmm{lb%%ﬁai ﬁmsiée&eehroscow B. Specific

pr ocedur es EXAMPLE 1 (SEQ I D NO

Me2Val - Val - I\/EVa §>)ro '{%@Qa I—‘gj ﬁggi) %I ssl;]i% eﬁcﬁlﬁc Val - Pr o- Ovke

66.25 g (250 i wer e m dry
di chl oronet hane. After addition of 36.41 m (262
triethyl amne, the rea Brei¥ertREMRYRLT c"68ré’a° tWCH%%FrTf 2RgSSYved in 11
32.27 m (262.5 mmol )mlpreshandl.chi i delhdy B4EIavede inder nitreqen gtng
for 2,5 h, 41.89 g (2&&pheapt Jand Ere-rékbt lonH@Ixtyrepbpdrogenated t room

di chl or omet hanep neutyeipezethns Ebr 36 h4 1afder( 26@i 53 onmof )0.86 ml (11.24 mmol)
triethylam ne at Of ergd G 3ney aqadsiasd cbomd feehy€€cid1QBidA Xindr €.281 g 10 %
Stirring continued fogg/¢,hn@drogérl©idnl whs ARt ORI kEBRTS Al FODIPaZion and
tenperature. The react \}q%‘rgl u[)g tW?essgixLéHtegax‘/\é t sdi &l20K9- g of crude

met hane and t horoughl rsp%'%lil (f“g g%esoggh{a\?)g d;:lssolvmq tha
o an ex

solution (3x), water

sol ution. The dPgani cpeﬁ’rlfégﬁ Wa§'a‘8?’f‘e&d?)\5%trl ‘Eu’?l rafzéf'ng th&
evaporated to dryness3QUpRES rRhgSg e es] tHme 7’19\%159"-@@51 acetate, ‘W gRpPuS
petrol eum et her over rohpse vl mﬁnt@ﬂ@éte®2=°3pﬁ 8-9 and exsrapke FOBT wEHES
obt ai ned. b) H MeMal aRrigofhpethane. The organic phase was dried over sodium
sulfate to yield 1.37 g of purified product as a white foam.
20 The compound was further purified using medium pressure lig-
uid chromatography (10 - 50 % A in 10 min.; 50 -~ 90 % A in
320 min.). Fractions containing the product were combined,

lyophilized, redissolved in water and the pH adjusted to 9
with 1 N LiOH. After extraction with dichloromethane, the

25 organic phase was dried over sodium sulfate and evaporated to
dryness. Lyophilization led to 500 mg of pure product, which
was characterized by fast atom bombardment mass spectrometry
([M+H]* = 593).

30 EXAMPLE 2 (SEQ ID NO: 1)
MesVal-Val-MeVal-Pro-Pro-NHC (CH3) 3

i) 2-Val-Val-MeVal-Pro-Pro-NHC(CHi);3
35 :
2 g (3.35 mmol) Z-Val-Val-MeVal-Pro-OH and 0.692 g (3.35
mmol) H-Pro-NHC (CH3); were dissolved in 34 ml of dry dichloro-
methane. After cooling to 0°C, 1.35 ml (12.1 mmol) N-methyl-
morpholine, 0.114 g (0.84 mmol) HOBt and 0.645 g (3.35 mmol)
40 EDCI were added and the reaction mixture stirred overnight at
room temperature. 80 ml dichloromethane were added and the
organic phase thoroughly washed with saturated aqueous NaHCO3;
solution (3x), water (1x), 5 % citric acid (3x) and saturated
NaCl solution (1x). The organic phase was dried over sodium
45 sulfate and evaporated to dryness to yield 1.8 g of the
product which was used in the next reaction without further
purification.



35 48.9 g (130 mmol ) Z-MeVal -Pro-Ove were dissolved in 490 m
nmet hanol . After addition of 10.9 ml (130 mmol) concentrated

hydrochl oric acid and 2.43 g 10 % Pal | adi um charcoal, the reaction
m-xture was hydrogenated. Filtration and evaporation to dryness

yi el ded 36. 43“%%0f t he product. 40 c) Z-Val-MVal-Pro-Owe 18.1
g (65 mmol) Y263 o- OVe, 21.6 g (78 rrﬂgn Z- Val - PCT/EP96/05518

N- car boxyanhydri de and 22.8 ni (130 nmol i i sopropyl et hyl a- 45 m ne
were stirred |nkiloMmVWahtmeﬁeié?ﬂ'P@TW (SHYs After evap- oration
of DMF, dichl oronet hane was added and t he organic phase washed with
sat urat ed aqueous NAHERB z2sValiviadnM¢\B3)-Pro-Pro-NHC (GHR) 9 WeZpo6@issolved in 10
PCT/ EP96/ 05518 ml methanol. 0.049 g 10 % Pd/C wede added undewabitrddex)ats %

citric acid (3x) angosptdteabfd thaCredt@livhi ®ikture hydrogdiiered genidorphase was

dried over sodi um sylLfal,6 3Pd Q¢3R5 after aad&ill&d othodée/r&asm The maporuct
(29.3 g) was obtai neg 25,48, V1

H Val - MeVal - Pr o- Ove % is £9 g‘flémel; tl%n aT %28 1(? & wer e
di ssol ved in Pd/Go BYAT PR AR %? 4R P IDYEE t?oornso N}g Et’l@ &QMB
Pal | adi umi 10 cRURRQFACIOR 1R FRe FTIANHi 9AVEr L5 sCh Qeﬂgt%rd‘
Filtration 10 an@d\m;‘-apﬁlp%uqoaﬁowi He§nBushor Quddiod e ng pydiufepres-
pr oduct . e) Z- ¥are \idiquhd \chiropaogephy 1610 - 503 A9ig %G Piannl30 Z- W% OH
and 21.96 g (61 mmoh) ikt3zal mMeVal Fractions dmgaOhvingwshe picsiugkveerd o810 ni
di chl or onet hane andpgRed .edyophilizelp fHaeEsdedAlh arataddarnd aheopH dhGsneéd
(73.2 mml) N Methyl.gog IQJlQn 1 N LioH! lA&Qer%ﬂt}aGt{&Dw?ttmmlc}leEBﬁemadell 74
g (61 mol ) It Qge orga r;ﬁ%@&' Wik EeXb & R eWaso Sifukl E@ﬁa‘%\éeéﬁ'dgﬂfa room
temperature, ALY di Pl qtorE ;aelémot Sy 25*9 Bvgshed i th
bo

tu- ted /
Zglg (3x) andrgafurgggﬁlqﬁad" L‘TFFO‘FPar?ﬁée P p% PC&I&IEI ]
{o yield 31.96 ¢ of

over sodi um sul f at e "af¥ W&bﬁ?‘%&téé{ { BB yriedd
t he product. 25
20 The following compounds were prepared or can be prepared accord-
ing to examples 1 and 2:

3. Xaa Val Xab Pro Xac
4. Xaa Val Xab Pro Xad
25 5. Xaa Val Xab Pro Xae
6. Xaa Val Xab Pro Xaf
7. Xaa Val Xab Pro Xag
8. Xaa Val Xab Pro Xah

9, Xaa Val Xab Pro Xai
30 10. Xaa Val Xab Pro Xak
11. Xaa val Xab Pro Xal
12. Xaa Val Xab Pro Xam
13. Xaa Val Xab Pro Xan
14. Xaa Vval Xab Pro Xao
35 15. Xaa Val Xab Pro Xap
16. Xaa Val Xab Pro Xaq
17. Xaa Val Xab Pro Xar
- 18. Xaa Val Xab Pro Xas
19. Xaa Val Xab Pro Xat
40 20. Xaa Val Xab Pro Xau
21. Xaa Val Xab Pro Xav
22. Xaa Val Xab Pro Xaw
23. Xaa val Xab Pro Xax
24. Xdd val Xab Pro Xay
45 25. Xaa Val Xab Pro Xaz
26. Xaa Val Xab Pro Xba
27. Xaa Val Xab Pro Xbb



f) Z-Val -Val - MeVal - Pro- OH 31.96 g (57 mmol)

Z-Val - Val - MeVal - Pro- Ove were di ssolved in 250 m nethanol. 102.6 ml
of a1 N LiCOH solution was added 30 and the m xture stirred overnight
at roomtenperature. After . addition of 500 mM water, the aqueous
phase was wash times with ethyl acetate, adju %59 2 at
O[err] C and eg&);‘mﬁﬁ tracted three timegew th ethyl acet a'f%. hgm%gr{%gani C
phase was ried oyer sodiumsul fate and evaporated to dryness

yi el ding 35 ﬁ.'é‘ag ‘)é?el tRE %‘e"&%d product as a white solid. 9)

Z- Val - Val - MeVal - pio- 5#8- Ydcee 3o 2 g (3.35 mol)

Z- Val - Val - MeVal - B%- @paafrt #2B62rqyXP8. 35 40 mol ) H Pro- NHCH(CH3) 2 were

di ssol ved in 34 rdl.ofXadryal Xab ProjXbfil or omet hane. After cooling to O[err]C,
1.35 M (12.1 nsd2). Xaa Val KabeRdoyKbwrpholine, 0.114 g (0.84 nmmol) HOBt and
0.645 g ( 3335 xaaVy1 KBE!I prewbhadded and the reaction mixture stirred
overni ght at roomg erpgrediuker 8% &bidi chl oronet hane were 45 added and

the organi ¢ phasect hgLoughl y.pashedy th sat urat ed aqueous NaHCCO3
sol ution (3x), wajer XEEXQal 3 g/"ﬁziot 5(1:5 acid (3x) and saturated NaC
solution (Ix)._THe "ofgani G phase was WO 97/ 22621

PCT/ EP96/ 0551810 37. Xda Val-Xab Pro Xom 13 dried over sodium
sul fate and evapct®at 83t PidFRedL EBPyi el d 1.96 g of the product

whi ch was used i B%-h&apeial Kalcigopgbo Wi t hout further purification.

5 h) Me2Val - Val -46V&kaPial- Rab- IdCrop CH3) 2 1.96 ¢

Z- Val - Val - MeVal - Rriq- Raa-WHCHeEHY)] a@bg] were dissolved in 11 m

‘met hanol . 0. 0545 3321,0 x%& Pel{1Cxubrercasded under nitrogen at- nospher e

2][1? thed(rj_e?_cti onfd"glaxtxgg%,@(/gtgggﬂga% lkgf) at room 1]9 37t S/rrper ature for 4 h.
er addition o : of a 0 aqueous

f or mal dehyde sol u}é'o%ggr\gaiogglp% u% Pd/ C, hydrogenati on was
continued for 5 N2 'Fiftrati Qn evaporation of the solvent gave
rise to 2.77 g offrdgd Vel %ab Ino 80¥:  Further purification was achi eved
by di ssol ving thef?r5¥ad V3o gRb ¥ #%at er, adj usting the pH to 2 and
extracting the 48. Xagg{adodsP pHres&b¥hree times with ethyl acetate. The
aqueous 49. Xaa Val Xab Pro Xby

50. Xaa Val Xab Pro Xbz
51. Xaa Vval Xab Pro Xca
25 52. Xaa Val Xab Pro Xcb
53. Xaa Vai Xab Pro Xcc
54. Xaa Val Xab Pro Xcd
55. Xaa Val Xab Pro Xce
56. Xaa Val Xab Pro Xcf
30 57. Xaa Xdf Xab Pro Xay
58. Xaa Val Xab Pro Xch
59. Xaa Val Xab Pro Xci
60. Xaa Val Xab Pro Xck
61. Xaa Val Xab Pro Xcl
35 62. Xaa Val Xab Pro Xcm
63. Xaa Val Xab Pro Xcn
64. Xaa Val Xab Pro Xco
65. Xaa Val Xab Pro Xcp
" 66. Xaa Val Xab Pro Xcq
40 67. Xaa Vval Xab Pro Xcr
68. Xaa Val Xab Pro Xc¢s
69. Xaa Val Xab Pro Xct
70. Xaa Val Xab Pro Xcu
71. Xcw Val Xab Pro Xcv
45 72. Xcx Val Xab Pro Xcv
73. Xaa Val Xab Pro Pro Xcy
74, Xaa Val Xab Pro Pro Xcz



phase was then adjusted to pH 8-9 and extracted four tines W th

di chl oronet hane. The organi ¢ phase was dried over sodium sulfate to
yield 1.37 g of purified product as a white foam 20 The conpound was
further purified using medium pressure |iqg- uid chromat ography (10 -
50 % Ain 10 mn.; 50 - 90 %A in 320 min.). Fractions containing

t he product wAYQRITE@¢Mi ned, | yophi |l i zed, redissolved iPCVERIOSAMd t he
pH adj usted to 9 with 1 N Li OH Afléer extraction with

di chl or onet hane7st heaa?%al xdaopgariayr phase was dried over sodium sul fate and
evaporated to 7. xaddkypPe&® pkyofi | i zation led to 500 ng of pure product,

whi ch wasgy ch)@d'ca%grgaq,e@rgyxgvast at om bonbar dnent mass spectronetry
([MrH + = 593)..,43 J D NO 1)

Me2Val - Val - Me az Pr)? (Io- E err] i) Z-Val -Val - MeVal - Pro- Pr o- NHCR
CH3)[err] 35 i Z-Val - Val - MeVal - Pro-OH and 0.692 ¢ '
(3.35 me? ) ’fiq:’gﬁ Nﬁé(éFB) “Wwere dissolved in 34 nl of dry dichloro-
met hane. After Ebol’ﬁaﬁ’gx% WP PFPXevL. 35 Ml (12.1 mol) N net hyl -

mor phol i ne, 0. 8% gkaa0Vvel ¥apPYoXW®@t and 0.645 g (3.35 mmmol) 40 EDCI
wer e added and 8he Xaawal ofabnPxo Br® Etgrred overni ght at room

t enper at ure. 190s4] xHacRhDrierhamovgdr added and the organi ¢ phase
t horoughl y washggl wihvaatzarabed m@ugaus NaHCO3 solution (3x), water
(Ix), 5 %citrigg: ag gf)x;ﬁ,ngrgagzlggaﬁd NaCl solution (Ix). The
organi ¢ phase R}; 1 gggll}wp 45 sul fate and evaporated to
dryness to y|e product which was used in the next
reaction wt hou?sf u’fdtenf‘;( ab Pro #%Y fi cati on. WO 97/ 22621

PCT/ EP96/ 05578 89. Xaa Val Xdl Pro Xay 14 3)

Me2Val - Val - MeVaPQ Pr¥papial Nlab Pepididrer r ] 1.8 g

Z- Val - Val - MeVal 9Pr okd2r FaNH@PCHBP Kdrer e di ssolved in 10 m et hanol .
0.049 g 10 % Pd$L wxwae vatldeadb @ndexdoni trogen at- 5 nosphere and the
reacti on m xt ur es hysifzogenatadd pab Xgpom tenperature for 4 h. After

addi tion of Qo884 M xdal¥a2%48Bkd xdq of a 37 % aqueous formnal dehyde
sol ution and 0. 3;’52 fhalga%}(ab Pro Pro Xdr
96. Xaa Val Xab Pro Xds
97. Xaa Val Xbc Pro Xcv
98. Xaa Ile Xab Pro Xay
25 99. Xcw VvVal Xab Pro Xay
100. Xaa Val Xbc Pro Xal
101. Xaa val Xdl Pro Xal
102. Xaa Xdf Xab Pro Xal
103. Xaa Ile Xab Pro Xal
30 104. Xdd val Xab Pro Xal
105. Xde val Xab Pro Xal
106. Xcx Val Xab Pro Xcy
107. Xcw Val Xab Pro Xal
108. Xcx Val Xab Pro Xal
. Xcw Val Xab Pro Xav
. Xcx Val Xab Pro Xav
. Xcw Val Xab Pro Xaw
. Xcx val Xab Pro Xaw
. Xab Val Xab Pro Xay
. Xab val Xab Pro Xcv
Xab Val Xab Pro Xal
Xab Val Xab Pro Xam
. Xab val Xab Pro Xan
Xab val Xab Pro Xao
. Xab Val Xab Pro Xav
Xab val Xab Pro Xaw
. Xab val Xab Pro Xat
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Pd/ C, hydrogenation was continued for 5 h. Filtration and

evaporation of the solvent gave rise to 1.82 g of crude 10 product. The
conmpound was further purified using rredi um pres- sure liquid

chtomat ography (10 - 50 %A in 10 mn.; 50 - 90 % Ain 320 m'n.).
Fractions cont ai product were com bi ned, |yophilized

redi ssol ved in \/\‘/g?grgfﬁaﬁgg the pH adj usted to 9 with 1 N PCHEPSGASEIS,
extraction w th dichloronethane, 15 the bf gani ¢ phase was dried over
sodi um sul fat e and 1@¢ap¥ab val Xab Pzpe¥pt o dryness. Lyophilization led to
547 ng oE pure 123. p¥al Vet , XakhiPsh Xefs characterized by fast atom

bonbar dnent Iizds sXxapaet rxaretrry XHdWH] - = 607). 20 The foll ow ng
conmpounds wer e prepasedxdy vaanxdre pps e ed accor d- ing to exanples 1 and
2: 3. Xaa Vad pieb Broviacxap pfe xg@a VaI Xab Pro Xad 25 5. Xaa Val
Xab Pro Xae 6. 1X3a g@ viabe P 8. Xaf . Xaa Val Xab Pro Xag 8.

Xaa Val Xab Pro Xaq2 ska v ax% E%; Pro Xai 30 10. Xaa Val Xab Pro Xak
11. Xaa Val Xab Pr Eab Pro Xam 13. Xaa Val Xab Pro

Xan 14. Xaa Val % b Jﬁra V?( ox‘3§5P A%aa val Xab Pro Xap 16. Xaa Val
Xab Pro Xaq 17. 182 %72 Vadptaby 8’9(6??"" 18. Xaa Val Xab Pro Xas 19.
Xaa Val Xab Pro ¥afl31p %23 VxhaXabaPrXa{8wPr o Xau 21. Xaa Val Xab Pro Xav
22. Xaa Val Xab Prd3¥Xawaa V2B Xalaard/sddxXab Pro Xax 24. Xdd Val Xab Pro
Xay 45 25. Xaa Val 1Xab Reovxtzab pP26.Xxd¥aa Val Xab Pro Xba 27. Xaa Val
Xab Pro Xbb 134. Xaa Val Xab Pro Xdz
135. Xaa Val Xab Pro Xea
15 136. Xaa val Xab Pro Xeb
137. Xaa Val Xab Pro Xec
138. Xaa Val Xab Pro Xed
139. Xaa Val Xab Pro Xef
140. Xaa Val Xab Pro Xegq
20 141. Xaa Vval Xab Pro Xeh
142. Xaa vVal Xab Pro Xei
143. Xaa Val Xab Pro Xek
144. Xaa Val Xab Pro Xel
145. Xaa Val Xab Pro Xem
25 146. Xaa Val Xab Pro Xen
147. Xaa Val Xab Pro Xeo
148. Xaa Val Xab Pro Xep
149, Xaa Vval Xab Pro Xeq
150. Xaa Vval Xab Pro Xer
30 151, Xaa Val Xab Pro Xcg

35

40

45



WO 97/ 22621 PCT/ EP96/ 05518

15 28. xaa Val xbc Pro Xay 29. Xaa Val Xab Pro Xbd 30. Xaa Val Xab
Pro Xbe 31. Xaa Val Xab Pro Xbf 5 32. Xaa Val Xab Pro Xbg 33. Xaa
Val Xab. Pro Xbh 34. Xaa Val Xab Pro Xbi 35. Xaa Val Xab Pro Xbk

36. Xaa Val Xab Pro Xbl 10 37. Xaa Val Xab Pro Xbm 38. Xaa Val Xab Pro
Xbn 39. XadVQa122@b Pro Xbo 40. XaggVal Xab Pro Xbp  PATEP) SNl
Xab Pro Xbq 15 42. Xaa Val Xab Pro Xbr 7743, Xaa Val Xab Pro Xbs 44,
Xaa Val Xab ProE3@5Ples Hor kggraPaselesrgasine of WP SRR <r-SXat 'Pro Xbv
20 47. Xaa Val SeEPopRgs)ans 9iverg inxhbe Vllowinaptabigyx 49. Xaa Val Xab
Pro Xby 50. Xaa Val Xab Pro Xbz 51. Xaa Val Xab Pro Xca 25 52. Xaa
Val Xab Pro Xcb 53. Xaa Val Xab Pro Xcc 54. Xaa Val Xab Pro Xcd

55. Xaa Val Xab E¥PEFHEe 56. Xaa \VEASUX@HPTHPTRRFInetoMS 321y xdf Xab Pro
Xay 58. Xaa Val Xab Pro Xch 59*%%aa Val Xab Pro Xci 60. Xaa Val
Xab Pro Xck 6INoxha Val Xab Pro X@ol3sWeightximeagaredhb Pro Xcm 63.
Xaa Val Xab Pro3Xcn 64. Xaa Val Xy Pro Xco 65. Xaa Val Xab Pro Xcp

66. Xaa Val Xab,Pro Xcq 40 67. Xaa g Xab Pro Xcr 68. Xaa Val Xab Pro
Xcs 69. Xaa VAl Xab Pro Xct 70. "Xaa Val Xab Pro Xcu 71. Xcw Val
Xab Pro Xcv 48 22, Xcx Val Xab Pro X% 73. Xaa Val Xab Pro Pro Xcy
74. Xaa Val XabePro Pro Xcz 607
7. 621
8. 635
15 11. 607
12. 607
13. 621
14. 649
15. 635
20
16. 635
17. 635
18. 635
19. 621
25 20. 621
21. 635
22. 635
25. 633
30 26. 647
27. 661
31. 623
32. 671
as 33. 667
34. 681
35, 655
36. 655
37, 669
40 38. 621
39. 635
41. 649
42. 621
45 43, 633

44. 667



WO 97/ 22621

16
Pro
Val
83.
Xab
88.
Xdm
Xab
96.
Xay
Xdl
104.
Xcy
Xab
112.

75. Xaa Val
Xcv 78. Xaa |l e Xab
Xab Pro Xcv 81. Xaa

Xaa Val X ol;r"%ég{

Pro Pro X Xaa
Xde Val Xab Pro Xay 15
91. Xaa VaixaMate Pro
Pro Xdp 20 94. Xaa Val
Xaa Val Xab RBrko Xds
25 99. Xcw Val. Xab Pro
Pro Xal 5102."Xaa Xdf
Xdd Val Xab R7e Xal
107. Xcw Valg. Xab Pro
Pro Xav 11Q. Xcx Val
Xcx Val Xab srod Xaw

10 53,

52.
53.
55.
58.
61.
62.
63.
20 64.
65.
66.
67.
68.
69.
70.
71.
72.
74.
75.
76.
77.
78.
79.
80.
81.
82.
40 83.
84.
85.
86.
B7.
90.

15

25

30

35

45

Xda Pro Xcv

Pro
xXdf

0 Xdg 10

Val
89.
Xdn
Xab
97.
Xay
Xab

105.

Xal
Xab

113.

PCT/ EP96/ 05518
76. Xaa Xdb Xab Pro Xcv 77. Xdc Val
Xcv 5 79. Xdd Val Xab Pro Xcv ~ 80. Xde
Xab Pro Xcv 82. Xaa Val Xab Pro Xcq
84. Xaa Val Xab Pro Pro Xdh
Xab Pro Pro Xdk 87. Xaa vm""?(?ﬁ“’ ro Xcv
Xaa Val XdR%pro Xay 90. Xaa Val Xab Pro
02.ra%aaaba b¥sbafdmenXdes ana®@: Xaa Val
Pro Xdeis. 95. Xaa Val Xab Pro Pro Xdr
Xaa VadgrXbc Pro Xcv 98. Xaa Ile Xab Pro
100 4>,§aa Val Xbc Pro Xal | 01. Xaa Val
Pro Xaq 103. Xaa Il e Xab Pro Xal 30
Xde V#68Xab Pro Xal 106. Xcx Val Xab Pro
1083%cx Val Xab Pro Xal 35 109. Xcw Val
Pro X(\B?/g | 11. Xcw Val Xab Pro Xaw
Xab qus Xab Pro Xay

Xab

8Va I

629
625
721
579
623
597
621
609
625
635
591
7158
685
685
591
607
621
706
579
579
579
607
607
607
607
637
692
706
706
7086
607
635



40 114. Xab Val Xab Pro Xcv 115. Xab Val Xab Pro Xal 116. Xab Val Xab
Pro Xam 117. Xab Val Xab Pro Xan 118. Xab Val Xab Pro Xao 45 119. Xab
Val Xab Pro Xav 120. Xab Val Xab Pro Xaw 121. Xab Val Xab Pro Xat

WO 97/ 22621 PCT/ EP96/ 05518

17 " 122. Xab Val Xab Pro Xau 123. Xab Val Xab Pro Xbf 124. Xab
Val Xab Pro XpWP%72263bs  xaph val Xab Pro Xon 5 126. Xab VaPCRAB945518Xho
127. Xab Val Xab Pro Xch 128. Xaa Val 28ab Pro Xdt 129 Xaa Val Xab
Pro Xdu 130. eXampdal Xab Pro Xdv gak@ 38 bmr\éa,leng(a@s 132.
Xaa Val Xab Pro Xdx 133. Xaa Val gfah Pro Xdy 34. Xaa aI Xab Pro
Xdz 135. XaagYal Xab Pro Xea 15 6. Xaa Val Xab Pro Xeb 137. Xaa
Val Xab Pro Xec 138. Xaa Val Xab Pro Xed 139. Xaa Val Xab Pro Xef
140. Xaa Val Xgb %r o Xeg 20 141. XadWal Xab Pro Xeh 142. Xaa Val Xab
Pro Xei 143. R4a Val Xab Pro Xek 636144. Xaa Val Xab Pro Xel 145. Xaa

Val Xab Pro Xem 35, 146. Xaa Val Xab 950 Xen 147. Xaa Val Xab Pro Xeo
148. Xaa Val Xablgéo Xep 149. Xaa Val Xab Pro Xeq 150. Xaa Val Xab
Pro Xer 30 151. a Val Xab Pro Xcg

131. 625
10 139 ' 625
151. 637

Table I - Sequence Identification of Compounds Prepared According
15 to Examples 1 and 2

Compound Number (s) Sequence ID Number
1-56, 58-72, 75, 77, 79, 80, 82, 1
87-94, 96, 97, 99-101, 104-151
20 73, 74, B3-86, 95, 2
57, 76, Bl, 102 3
78, 98, 103 4

The symbols Xaa in the summary have the following meanings:

25
Xaa: N,N-Dimethylvaline
Xab: N-Methylvaline

30

35

40

45



35 40 45 WO 97/ 22621

PCT/ EP96/ 05518 Exanpl es for the ris-characterization of the synthesized
novel ° conpounds are given in the follow ng table. 5 EXAVPLE
Fast at om bonbardnment MS anal y- si s.
[ No. ] [ Mol . - Wi ght (neasured)] 3.
565 4. wo e 579 10 5. PCT/ERISASSIS ¢
607 7. 621 8. 2 635 15 11.
607 12. 607 13. 621 14.
649 15. 635 - 16. 635 17.
635 18. 635
Xac: ,,N NH
5 r/ “NCH;
o]
10 .
Xad: /,N _NH_- CH;
0
15 X
ae: N NH
~ I/ \/\CH3
o}
20
Xaf: N
~ ~NH_~_~ CH;
25
o]
30 <Xag: N
-~ ANHES
' CH3
o}
35
40

45



19.

WO 97/22621

635  22.
647 = 27.
671 35 33.
655 36.
621 39.
621 45 43.
WD 97/ 22621
19 EXAMPLE
Si S. 45,
47.

669 50.
52.

579 15 58.
62.

625 ' 65.

10

15

20

25

30

35

40

45

Xah:

Xai:

Xak:

Xal:

Xam:

Xan:

621 25 20.
635
661
667
655
635
633

Fast atom bag

621 21.
25. 633 30 26.
31. 623 32.
34. 681 35.
37. 669 40 38.
3 % PCT/EROS5518 4o
: 667
PCT/ EP96/ 05518
ardnment MS anal y-

607 46. 647 - 5
668 48. N ] 655 CH 49,
685 10 51. NI~~~ 2629
625 53. r/ 721 55.
623 61. o 597
621 63. : 609 20 64.
635 66l 591
N r/NH\\,/\\,/\\,/~\\CH3
0
N I/NH\/\/\/\/ CHa
]
(8] H3(:'
N
-~ |/NH\‘/\ CH;
(0] H3C
N
0 CHj



67. 715 68. 685 25 69.

685 _ 70. 591 71, 607
72. 621 30 - 74. 706 75.
579 76. 579 77. 579
78. 607 79. 607 .
607 g1,  ovmme 607 82, PCTERgRSIY
83. 692 84. 706 85.
706 86. 706 45 87. 607
90. 635 WO 97/22621
PCT/ EP96/ 05518 20 EXAMPLE
Fast at om bonbar dkeat MS anal y N Eﬁ?' 92.
659 93, 5 617 5 94.7 '/NH ~ 636 95,
678 128. 671 131. 625 10 139
625 151. 637 Table @ - Seqyence ldentification
of Conpounds Prepared According 15 to Exanples 1 and 3, Conpound
Nunber ('s) Sequence | D Nunber 1-56, '58-72, 75, 77, 79,
80, 82, 10
Xap: N _NH~_~__~CH3
I
© ~ CH;
15
Xaq:

CH3

0 CH;

20
Xar: CH;
N NH
~
é (J\ cH
25 0 CHj
CH,
30 Xas: N NH
7~ - \:-/\ CH;3
35
40

45



87-94, 96, 97, 99-101, 104-151 20 73, 74, 83-86, 95,
2 57, 76, 81, 102
4 *The synbols Xaa in the summary have the followi ng neani ngs: 25
N, N- Di met’hyl val i ne

Xaa:
N- Met hyl val i ne

PCT/ EP96/ 0551W8 97/22621

10

15

20

25

30

35

40

45

30

Xat:

Xau:

Xav:

Xaw:

Xax:

35

40

21

24

45

3 78, 98, 103

Xab:

WO 97/ 22621
PCT/EP96/05518

CH;

rNH\s_)\CHZ*

o
W
(LT

CH3

CHj



[err] 35 40 45
WO 97/22621 PCT/EP96/05518
25
Xay: N CHj
5 ~ |/ NH CH;
0 CHj
10 Xaz:
/NH .
15
Xba:
/NH -
20
Xbb:
N l/NH
s O
Xbc N-Methyl-isoleucine
30
CH,
0
Xbd: l
35 N N
|/ ~ CH;
o)
40

45



WO 97/ 22621
22

WO 97/22621

10

15

20 Xbg:

25

30

35 Xbi:

40

Xbk:

45

PCT/ EP96/ 05518

PCT/EP96/05518
26
CH;
0™ cm
N N
~
I/ ~ CH,
0]
0 " CH,
I
N N
-~
- CH,
(0]
O/\@
|
N N. .
-~
I/ ~ CHs
0

0 HsC



[err] 40 45 WO 97/ 22621

PCT/ E|?96/ 05518 23
WO 97722621 PCT/EP96/05518
27
Xbl: :
5 /N /NH\/©
o H3(_:
10
. HsC
Xbm: _N I/NH
15 o]
CHj3
20 CHj
Xbn: N _NH
I CH3 CHj;
0
25
30 CH3
Xbo _N /NH
| CH3 cm,
0
35

. CH3
X.bp: /N /NH \
40
' H; CHj3
8]

45
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Compounds of this invention may be assayed for anti-cancer activ-
ity by conventional methods, including for example, the methods
described below.

30
A. In vitro methodology

Cytotoxicity was measured using a standard methodology for
adherent cell lines such as the microculture tetrazolium

35 assay (MTT). Details of this assay have been published
(Alley, MC et al, Cancer Research 48:589-601, 1988). Exponen-
tially growing cultures of tumor cells such as the HT-29
colon carcinoma or LX-1-lung tumor are used to make micro-
titer plate cultures. Cells are seeded at 3000 cells per well

40 in 96-well plates (in 150 pl of media), and grown overnight
at 379C. Test compounds are added, in 10-fold dilutions vary-
ing from 10-¢ M to 10-10 M. Cells are then incubated for 72
hours. To determine the number of viable cells in each well,
the MTT dye is added (50 pl of 3 mg/ml solution of 3-(4,5-di-

45 methylthiazol-2-y1}-2,5-diphenyltetrazolium bromide in sa-
line). This mixture is incubated at 37°C for 5 hours, and
then 50 pl of 25 % SDS, pH2 is added o each we_l. After an
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overnight incubation, 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 for-
mula % T/C (% viable cells treated/control}.

OD of treated cells
------------------- x 100 = % T/C
OD of control cells

The corcentration of test compound which gives a T/C of 50%
growth inhibition was designated as the ICsg value.

In vivo methodology

Compounds of this invention were further tested in pre-~clini-
cal assay for in vivo activity which is indicative of clini-
cal utility. Such assays were conducted with nude mice into
which tumor tissue, preferably of human origin, 2ad been
transplanted (xenografted), as is well known in :chis field.
Test compounds were evaluated for their anti-tumor efficacy
following administration to the xenograft-bearing mice.

More specifically, human breast tumors (MX-1) which had been
grown in athymic nude mice were transplanted into new recipi-
ent mice, using tumor fragments which were about 50 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 or orally, in groups of
5-10 mice at each dose. Compounds were given every other day,
for 3 weeks, at doses from 1-200 mg/kg body weigat.

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
Mean tumor volumes are calculated for each treatment group,
and T/C values determined for each group relative to the un-

treated control tumors.

The new compounds possess good tumor inhibiting properties.
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SEQUENCE LISTING

(1) GENERAL INFORMATION
(i) APPLICANT:
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 preparation and
use thereof

15
(iii) NUMBER OF SEQUENCES: 4
(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:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: linear
30 (ii) MOLECULE TYPE: peptide
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

Xaa Val Xaa Pro Xaa

35 (2) INFORMATION FOR SEQ ID NO: 2:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
40 {ii)} MOLECULE TYPE: peptide
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

Xaa Val Xaa Pro Pro Xaa
45 (2) INFORMATION FOR SEQ ID NO: 3:

{i) SEQUENCE CEARACTERISTICS
(A) LENGTH: S5 amino acids
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(B) TYPE: amino acid
(D} TOPOLOGY: linear
(i) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:
5
Xaa Xaa Xaa Pro Xaa
(2) INFORMATION FOR SEQ ID NO: 4:
(i) SEQUENCE CHARACTERISTICS:
10 {A) LENGTH: 5 amino acids
{B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:
15
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45

Xaa Ile Xaa Pro Xaa
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We claim:

1. Novel peptrides of the formula I

5
RlRZN-CHX—CO-A-B-D—E-(G)S-K I

where

10 R! is hydrogen, methyl; or ethyl;

RZ is methyl; or ethyl; or

y1; vl THIS SHEET HAS BEEN
REPLACED

Rl-N-R2

15 together are a pyrrolidine ring;

A is a valyl, isoleucyl, allo-isoleucyl, 2-tert-butyl-
glycyl, 2-ethylglycyl, norleucyl or norvalyl residue;

20 B is a N-methyl-valyl, N-methyl-norvalyl, N-methyl-leucyl,
N-methyl-isoleucyl, N-methyl-2-tert-butylglycyl,
N-methyl-2-ethylglycyl or N-methyl-norleucy. residue;

D is a prolyl, homoprolyl, aydroxyprolyl, or thiazoli-

25 dine-4~carbonyl residue;

E is a prolyl, homoprolyl, hydroxyproiyl, thiazolidine-
4-carbonyl, trans-4-fluoro-L-prolyl, cis-4-fluoro-L-
prolyl, trans-4-chloro-L-prolyl or cis-4-chloro-L-prolyl

30 residue;

X is ethyl, propyl, butyl, isopropyl, sec.butyl,
tert.butyl, cyclopropyl or cyclopentyl:;

35 G is a L-2-tert.butylglycyl, D-2-tert.butylglycy:, D-valyl,
D-isoleucyl, D-leucyl, D-norvalyl, l-aminopentyl-1i-
carbonyl or 2,2-dimethylgiycyl residue;

s is 0 or 1;

40

K is -NH-C;.g-alkyl, -NH-C3.g-alkenyl, -NH-C3.g-alkinyl,
NH-Cg.g-cycloalkyl, -NH-C;.4-alkene-Cjz.g-cycloalkyl,
) |
Ci-4-alkyl-N -Ci.¢-alkyl, in which residues one CH,; group
may be replaced by O or S, one H by phenyl or cyano, or
45 1, 2 or 3 H by F, except the N-methoxy-N-methylamino,
N-benzylamino, or N-methyl-N-benzylamino residie, or K is
—_—
_—
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and the salts thereof with physiologically tolerated acids.

2. Novel peptides of the formula I

RIR2N~CHX~CO~A-B-D-E- (G) s~K I
where
R} is hydrogen, methyl; or ethyl;

R2 is methyl; or ethyl; or

THIS SHEET HAS BEEN
REPLACED

R1-N-R2 together are a pyrrolidine ring;

A is a valyl, isoleucyl, allo-isoleucyl,

2-tert-butyl-

glycyl, 2-ethylglycyl, norleucyl or norvalyl residue;
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B is a N-methyl-valyl, N-methyl-ﬁbfValyl, N-methyl-leucyl,
N-methyl-isoleucyl, N-methyl-2-tert-butylglycyl,
N-methyl-2-ethylglycyl or N-methyl-norleucyl residue;

5 D is a prolyl, homoprolyl, hydroxyprolyl or thiazoli-
dine-4-carbonyl residue;

E is a proiyl, homoprolyl, hydroxyprolyl, thiazolidine-
4-carbonyl, trans-4-fluoro-L-prolyl, ecis-4-fluoro-
10 L-prolyl, trans-4-chloro-L-prolyl or cis-4-chloro-
L-prolyl residue;

X is ethyl, propyl., butyl, isopropyl, sec.butyl,
tert.butyl, cyclopropyl, or cyclopentyl;

15
G is a L~2-tert.butylglycyl, D~2-tert.butylglycyl, D-valyl,
D-isoleucyl, D-leucyl, D-norvalyl, l-aminopentyl-1l-
carbonyl or 2,2-dimethylglycyl residue;
20 s is 0 or 1;

K  is -NHCH;, -NHCH,CHj3, -NH(CH,)CH3, -NH(CHy)3CH3,
-NH (CH3) 4CH3, -NH(CH;)sCH3, -NH(CH3)sCH3, -NHCH(CH;)7CHj,
-NHCH(CHa) 3, -NHCH{(CH3)CH;CH3, -NHCH(CH,CHj3)3a,

25 -NHCH (CH;CH,CH3) 3, -NHC(CHj)3, -NHCH(CH;CHj3)CH;CH2CH3,
-NHCH (CH3) CH(CH3) ;, -NHCH(CH,CH3)CH(CHaj) 2,
-NHCH (CH3) C(CH3)3, -NH-cyclohexyl, -NH-cycloheptyl,
-NH-cyclooctyl, -N{CH3)OCHpCH;, -N{(CH3)OCH>CH;CHj3,
-N{CH;) OCH(CH3) 3, -N(CH3)O(CHy)3CH3, -N(CHj3)OCH;CgHs,

30 -NH {CH,) 3CgHs, -NH(CHy)3CgHs, -NHCH(CH3)CsHs,
-NHC{CH3) 2C¢Hs, -NHC(CH3)2CHaCH;3, -NHC (CH3) {(CH2CH3) 5,
-NHCH [CH(CH3) 312, -NHC{CH3),CN, -NHCH(CHj3)CH(OH)Cg¢Hs,
-NHCH,-cyclohexyl, -NHCH,C(CH3)3, -NHCH,CH(CH;3),,
-NHCH2CF3, -NHCH(CHaF)2, -NHCH,CH.F, -NHCH2CH20CHj3,

as -NHCH,CH,SCH3, -NHCH,CHCH;, -NH-C(CH3)3CH=CHy,
-NHC (CH3)C=CH, -NHC(CH;CHj3),C=CH,
-NHC (CH3) oCH2CH30H, -NH({CH2CH20) 2CH3CH3, -NEC(CH3) 2CH (CH3) 2,
-NHC(CHj) ;CH;CH3CH;, -NHC (CH3) 2CHaCeHs, -N(OCH3)CH(CH3) 3,
-N(OCH3)CH;CH;3, -N(OCH3)CH;CHzCH3, -N(OCHj3)CH;CsHs,

40 -N(OCH3)CgHs, -N{CH3)OCgHs, -NHCH[CH{CHj3)2]2,
-N{OCH;) CH,CH,CH,CH;3,
or K is
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and the salts thereof with physiologically tolerated acids.
3. Novel peptides of the formula I
35 RIR2N-CHX~CO-A~B~D~E- (G)s-K I

where
Rl is hydrogen, methyl; or ethyl;

40 R2 is methyl; or ethyl;

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

45
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B is a N-methyl-valyl, N-methyl-norvalyl, i wecuyse cou
leucyl, N-methyl-2-tert-butylglycyl, N-methyl-2-ethyl-

glycyl or N-methyl-norleucyl residue;
5 D is a prolyl or thiazolidine~4~carbonyl residue;
E is & prolyl, homoprolyl, thiazolidine-4-carbonyl,

trans-4-fluoro-L-prolyl, cis-4-fluoro-L-prolyl,
trans-4-chloro-L-prolyl or cis-4-chloro-L-prolyl residue;

10
X is ethyl, propyl, isopropyl, sec.butyl, tert.butyl or
cyclopropyl;
G is a L-2-tert.butvlglycyl, D-2-tert.butylglycyl, D-valyl,
15 D-isoleucyl, D-leucyl or 2,2-dimethylglycyl residue;

5 is 0 or 1;

K is -NH-Ci.g-alkyl, -NH-Cg.g-cycloalkyl, -NH-CH;-cyclo-

20 hexyl, c1.4-a1ky1-ﬁ-Ch.5-a1ky1, in which residues one CH;
group may be replaced by O, one H by phenyl or 1 or 2 H
by F, except the N-methoxy-N-methylamino, N-benzylamino
or N-methyl-N-benzylamino residue, or K is

g e

30 H
CH3 CH3 FHS CH3
SR s iy
35
S
—NH , \N\/\ , ~— NH —
40
— —
NH — , —NH CONH; |, —N O
. 0 ) \n—/
CH,
45
—_—
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Cytotoxicity was neasured using a
standard r]lmmrcl "3 adherent cell lines such as the
m as

m crocul ture tcetrazel sl say (MIT). Details of this assay have

been publi shed (Al ey, MC et al, Cancer Research 48:589-601, 1988).
Exponen- {ﬂally gr owi ng cultures of tumor cells such as the HT-29
col on car ci non¥C 823 | | ung tunor are uigd to make m cro- PCI/EP96/OESIBET
plate cultures. Cells are seeded at 3000%Cells per well 40 in 96-wel |
plates (in 150 pl of rre and grown oEs ni ght at 37[err]C. Test
conpounds are added, oI dglilut] ﬂ y- n fro 10[err] M
to 10[err] M CeIIsNgre |ncubate % NH— Cﬁ‘du Q; dt'er m ne

t he nunber of viable cells in each well, CHs the MIT dye |s added (50 p1l
of 3 ng/mM so§ution of 3-(4,5-di- 45

met hyl t hi azol - 2; y| hode - Iggpglgggglgfert;,@zgrwﬂblrom de in sa- l'ine).
This m xture |s TIncubated at 37[err]C for hours, and then 50 pl of

25 % SDS, pH2 is added tglﬁggﬂx\_eéo_h_@jg_%[_(gﬁ« I

10 where
R} is methyl;

R?2 is methyl;
15
A is a valyl, isoleucyl, 2-tert-butylglycyl or 2-ethyl-
glycyl;

B is a N-methyl-valyl, N-methyl-isoleucyl, N-methyl-2-
20 tert-butylglycyl, N-methyl-2-ethylglycyl or N-methyl-

norleucyl residue;

D is a prolyl or thiazolidine-4-carbonyl residue;

25 E is a prolyl, trans-4-fluoro-L-prolyl, cis-4-fluoro-L-
prolyl, trans-4-chloro-L-prolyl or cis-4-chloro-L-prolyl
residue;

X is ethyl, isopropyl, sec.butyl or tert.butyl;

30
G is a L-2-tert.butylglycyl, D-2-tert.butylglycyl, D-valyl,
D-isoleucyl, D-leaucyl or 2,2-dimethylglycyl residue;
s is 0 or 1;
35
K is -NH-Cji.g-alkyl, -NH-Cg¢.g-cycloalkyl, -NH-CHz-cyclo-
hexy., Cp4-a1ky1-ﬁ-014-alky1, in which residues one CH:
group may be replaced by 0, one H by phenyl or 1 or 2 H
: by F, except the N-methoxy-N-methylamino, N-benzylamino
40 or N-methyl-N-benzylamino residue, or X is
45 THIS SHEET HAS BEEN
REPLACED
—_—
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data fromreplicated wells are cal cul ated, using the for- mula % T/ C
(% viabl e cell gd 48350/ control). 5 QD of treate
- x 100 = % T/C o OD of control cells 10 The cgpé'z#tg?'gfs‘%n of

test compound which gives a T/C of 50% 49 growt h i nhibition was
designated as the hﬁCéerr] val ue. In vivo nme hodol ogy
Compounds of this i ntion were fy er tested i
assay for in vivo acti i pdi cati ve of . i- ~NH
utility. Such assa@ t h nudeNmi nto

transpl ante

ti ssue, preferably of ,
(xenografted),” as i Il Known in this fireld. 20 Test conpowmds Were
evaluated for their anti-tunor efflcacy followng admnistration to

t he xenograft-bearing ﬁ” ce. More s |f| cal | y, uman breast tunors

(MX-1) which had been in at hy nude m c A re tran ant ed
into new recipi- 2[5%_ ent _ i ng ragnﬁgt ch we out 50
ng in 0 ze he\day of tramsplantati s desigd ed as Si x

to ten days later, mce were treated with the test conpounds g| ven
as an intravenous injection or orally, in groups of 5-10 gu,ce at
each dose. Conpounds werg-giaen every ogther day, m for 3 at
doses from 1-200 ngl @@ ght. —n Tugr—d ters—zmﬂ—%od)p

wei ght s Werea]:%asure t wee ekl y. \) Tunor w Wwere ca at ed
usi ng the di ters neasured with Vernier calipers, and the formul a
35 (length x width2)/2 = m8 of tunor vol une Mean
tunor vol unes are cal cul for each @seat nent group, and T/C

val ues det erm ned fof, o'up_r_ﬁﬁa.th_y%ot_o_ fe W cH.—CHy  or
20 CH3

cal

ch tunor

CH;

—NH ‘}— CONH,

25 CH,

5. ©Novel peptides ¢of the formula I

RIRZN~-CHX~CO-A-B-D~E~{(G)g—K I

30

where

Rl  is methyl; | THIS SHEET HAS BEEN

REPLACED

35 R? is methyl;

A is a valyl, isoleucyl or 2-tert-butylglycyl residue;

B is a N-methyl-valyl, N-methyl-isoleucyl or N-methyl-
40 . 2-tert-butylglycyl residue;

D is a prolyl or thiazolidine-4-carbonyl residue;

E is a prolyl, cis-4-fluoro-L-prolyl or cis-4-chloro-L-pro-
45 1yl residue;
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treated control turmrs The new conpounds possess good t unor

::‘23?} EE&MHH%M“’"“IIIM“' | "o o 226211 SEQUENCE LI STI NG

(1) GENBRAL | NFORVITI CN (i) APPLICANT: 5 (A) BASF

Akt i engesel | schaft (B) STREET: Carl-Bosch-Strasse 38

(O CTY: LudMOfSReREN (E) COUNTRY: Bundesr epuBICTEPPEFSHch| and
(F) ZIP:,D 67056 10 (G TELEPHOSEB: 0621/ 6048526 (H)
TELEFAX: - 0621/ 6043123 is isopropyl, ddc)bdEhEYr A6 bidbdir0 (ii) TITLE
OF | NVENTI ON: Novel peptides, the preparation and use thereof
15 s is c,NUI\/BER OF SEQUENCES: 4 (iv) COWPUTER
READABLE FORM 20 (A) MEDI UM TYPE: D| skette 3,5 inch, 2 DD

(B) COWUTER: _| BM AT- corrpatl bl e, 80286 proces RATI NG
SYSTEM Ms- DOB ver sf on 1§, ONHC(CH3) 5, ~NHC ‘5}‘2 ’ZWPH‘E%&%&% ‘Qg 32)

| NFORMATI ON FOR SEQ | D "NéfHy OCH2CH;, -N » CHARRDE

(A) LENGTH: 5 ami no aci-#$CH3)}0(CHz)3CH3, (B}C%ngizcaﬂs-nol“ﬁ%(cdh) CsHsf (D)

TOPOLOGY: linear 30  -NECKQH3VBLHZCHALE -WNOEH;péHACHS 2. - NHCH [CHXEH3) SEQUENCE
DESCRI PTI ON: SEQ | D NO.-N#IC (CH3) 2CN, -NHCH (CH3) CH (OH)CgHs, -NH-C(CHj3) ,CH=CH;,
10 -NHC (CHj) 2C=CH, -NHC (CH;CH3)2C=CH, NHC (CHj);CH,CH,0H,
-NHC (CHj) 2CH (CH3) 3, -NHC (CH3) ;CH;CHoCH;, -NHC iCH3) 2CHyCgHs,
-N{(OCH3) CH(CH3};, -N{OCH3)CH;CH3, -N{OCH3)CH,CH,CH;,
-N(OCH3)CH,CgHs, -N(OCH3)CgHs, -NI(CHj3)OCgHs,
-N{OCH3) CH,CH,CH,CH3,
15
' or Kis

R ot )
z z]m\o Y =)

3 ]

30 CH; cn; CH3 CHj
-NH @ or —NH ‘1_' CO— NH— CHy;—— CH;— CH3j
conmz CH
35 and the salts thereof with physiologically tolerated acids.

6. Novel pep:ides of the formula I

RIR2N-CHX-CO~A-B-D-E-(G)s-K X
40
where
| Rl is methyl; : EEN
THIS SHEET HAS B
REPLACED
45 R2 is methyl;

//
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Xaa Val

Xaa Pro Xaa
SEQJENCE

(B) TYPE
TYPE: pept’ dé

-Xaa Pro Pro Xaa,ogé},';zﬁgg) | NFORVATI ON FOR SEQ | D NO 3:

CEARACTERI STI CS
PCT/ EP96/ 05518
am no acid

TYPE: peptide
Xaa Xaa Xaa Pro Xaak

.

SEQUENCE CHARACTERI STICS: 10

(B) TYPE: am ng aci @
MOLECULE TYPE: peptide
NG 1: 15

| NFORMATI ON FOR SEQ I D NGO 2:
(A) LENGTH. 6 am no aci ds

1629 N-NEORNATRON RERiISE) | D NO 4:

(A) LENGTH: 5 ami no acids

is a prolyl (ddkid&FOLOGY: |inear (ii)
Xi) SEQUENCE DESCRI PTI ON:

Xaa || g Xaaghf Q4831 residle;

(i)

{D) TOPOLOGY: linear 40 (i) MOLECULE
XI ) SEQJENCE DESCRI PTION: SEQ I D NO 2: Xaa Val
vl CE
(A) LENGTH. 5 fm no aci ds 22621
) 42 (B) TYPE:
)2 MERYL XSPidRehear (ii) MOLECULE
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 3:

(i)

SEQ I D

X is isopropyl;
10
s is 0;
K is -NHC(CHa)j, -NHCH(CH,CHz)CHI(CH3);, -NHCH(CH3)C(CHj)3,
-N{CH3) OCHCH3, -N{CH3) OCH3CH;CH3;, -N{(CH3)OCH({CHj3)3,
15 -N{CH3)O{(CHz)3CH;3, -N{CH3)OCH;CgHs, -NHC (CHj3)2CgHs,
'NHC {CH3) 3CH,CH3, -NHC(CH;) (CH;CH3)3, -NHCHICH(CH3)3]1,,
-NHC (CH3)oCN, -NHCH(CH3)CH{OH)CgHs, -NH-C(CHj3)CH=CH,,
-NHC (CH3) ;C==CH, -NHC (CH;CH;)C==CH, NHC (CE3)3CH,CH0H,
-NHC(CH3) 2CH(CH3)2, -NHC(CH3)2CH2CH,CHj, -NHC{CH3i) CH2CgHs,
20 -N{(OCH3)CH(CH3) 2, -N(OCH;)CH;CH3, -N{OCH3}CH,CH,CH;,
-N(OCH3) CHaCgHg, -N(OCH3)CgHs, -N(CH3)OCg¢Hs,
- N{OCHj3) CH;CH,CH,CH;3,
or Kis
25 H3C
_ CHz
’ S
\N\/\) _N —NH —8 O —NH
Hi !
30
CHa CH; '
—NH K] —NHS<> "'NH‘.O ' —NHT@
35
CHj CH3 CH; CH;
-NH JO ~NH §< or —NH —’-— CO— NH— CHy— CHy— CEj
40
CONH; CHy
and the salts thereof with physiologically tolerated acids.
45
THIS SHEET HAS BEEN
REPLACED
This Sheet Has Been Re;
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25 45

EF!Elg;r] RZMMILWMIHEIIIH G§ Fgr];fr[r:il o wher e Rl is

met hyl ; net hyl ;
WO 97/22621 PCT/EP96/055158
| 52
7. Novel peptides of the formula I
RIR2N-CHX~-CO-A-B-D~E- (G)g-K I
5 where

Rl  is methyl;

R2 is methyl;

10
A is a valyl, isoleucyl or 2-tert-butylglycyl residue;
B is a N-methyl-valyl, N-methyl-isoleucyl or N-methyl-2-
tert-butylglycyl residue;
15
D is a prolyl or thiazolidine-4~carbonyl residue;
E is a prolyl residue;
20 - X is isopropyl, sec.butyl or tert.butyl;
G is a D-2~tert.butylglycyl, D-isoleucyl, 2,2-dimethyl-
glycyl residue, D-valyl or L-2-tert.butylglycyl;
25 s is 1;
X is -NHCH3, -NHCH2CHi, -NH(CH3)CH3, -NH{CH;)3CHs,
-NH(CH3;) 4CH3, -NH(CH3)sCHj;, -NHCH{CH3)2, -NHCH{CH;3)CH,CH3,
-NHCH (CH,CH3) 53, -NHC(CH3)3, -NH-cyclohexyl, -NHC(CHj),CN,
30 -NCH {CH3) ;C=CH or -NHC {CH;),CONH,;
or Kis
"\ = TS
-
35

and the salts thereof with physiologically tolerated acids.

8. Compounds of formula I or salts thereof for use in treating
40 diseases.

5. The method or preparing compounds of formula I according to
claim 1 characterized in that they are prepared accordéing to
known methods of peptide chemistry.

45
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A ‘%is a va

' o | (IR AT TN
- )*OCER CH3, ¥ - N( CH3

N( CH3
- N{ CH3) O( CH
(CH3) 2CH2C
(CH3) 2CN,
:NHC (CH3) [
-NHC(CH[ err
- N( OCH3) CH(
- N(OCH3) CH
(CCH err])
NHCH( C2H[ er
NHC( CH3) 2CH
Kis [

|yl resi

D) 3CH3,
H3,
L NHCH

due; . . B

Is a N nethyl-valyl
- 1s a prolyl residue;
CH3) 3, - NHCH(y
) OCH2CH2CH3, -
- N(CH3) OCH[ er r ] C6H5,
-NHC (CH3) (CH2CHB) 2,

er 1 sz)ﬁaggd%g:l%%

gH2CH2) CH( CH3) 2,
N( CH3) OCH( CH3) 2,

-NHC( CH3) 2C6H[ err],

-NHCH [CH (CH3) 2] 2,

&drhuiaNt+ C (CH err]) 2CH=CH2, -
CSELTNHC (COHB)  2CH2CH2OH,

- NHC
- NHC

| ) 2CH(CH3) 2, - NHC (CH3) 2CH2CH2 -NHC(CH3) 2CH2(J err]H err],
CH3) 2, - N( Biﬁ%&éﬁ%d@?g‘-w%&[(& t1) CcH err] CH err] CH3,
PpClerr] H5, -N(OCH3)CoH err], -N(CH3)OC6H err], -N
CH2 CrR e CH3, K S NHCH(C[err]H err])[err]
'] ) CH(CH3) 2, NHCH( CH3) CH( CH3) [ err] NHC(CH3) 2C2H[ err ]
eﬂ"]?’)a% NG GRAT | er_r] and  NHCH( C2H5) C3H7 NHCH( C|—|3)g or
. R? 1is methyl; -
REPLACEMENT SHEET

A is a valyl residue; 24 MAY 1999.

B is a N-methyl-valyl residue;

D is a prolyl residue;

E is a prolyl residue;

X is isopropyl; |

s is 0;

K is -NHC(CH3)3, -NHCH (CHCH,)CH(CH;3)2, -NHCH(CH3)C(Cﬁ3)3,
-N(CH;;)OCHZCH;;, -N(CH3)0CH2CH2CH3, -N{CH3) OCH(CH3) 2,
-N(CH3)O'(CH2)3CH3, -N (CH3) OCH2CgHs, -NHC_(CH3)2C5H5,

-NHC (CH3) CH;CH3, -NHC (CH3) (CH;CH3) 2 -NHCH [CH (CH3) 21 2,
-NHC (CH3) 2CN, -NHCH (CH3)CH (OH)CgHs, -NH-C(CHj),CH=CHz,
-NHC (CH;3) ,C==CH, -NHC (CH3CHj3),C==CH, NHC (CHj)2CH;CH,0H,
-NHC (CH3) 2CH (CH3) 2, -NHC (CH3)2CH2CH2CH3, -NHC (CHj3)2CH2CeHs,
-N(OCH3)CH(CH3) 2, 'N(OCH3)C_H;CH3-, -N{OCH3 ) CH2CHCH3,
-N{OCH3) CH;CgHs, -N(OCH3)CgHs, -N(CHj3)OCgHs,
-N (OCH3) CHCH,CH2CH3, '
K is NHCH(C2Hs),, NHCH(_Csz)CH(CHa)z. NHCH(CH3)CH(CHs),,
NHG(CH3),C,Hs, NHC(CH,;),CH(CHs),, NHCH(C;H7),, and NHCH(C;Hs)CsHy,
NHCH(CHj,),
or Kis
B H3C : .
' CH3
VN '
\N/\S +—N O —NH- —~NH 3<::>o —NH
\) ’ ./ ’ ’ ’
.‘ . H3 r ) .



'[EF-I‘] i orKawmd the salts, t her eof wr‘l4h phy5| ol ogi cally tol erated aci ds.

2. A peptide of fornula | according to claim1l i nR\EPa[_%QgMENT SHEET |

Rerr]RIerr] N-CHX-CO-A-B-D-E- (G s-K 5° where t hyl ;
. is pethyl; 10 A is a vakyl si due;
N-~net hyl {val yl residue; 15 D isja p oI yI re5| due is a

prol yl résidue; X is iso ﬂ"uﬁm Imuuﬂ
is NHO(CH3)[err], NHCH(CH3) C2H[err], NHCH(O2H5)2 NH

NHCH( CH3) CH( CH3) 2, NHCH(CHB)C(CHB)B NHC( CH3) 2C2H[ err],* NiiCH 0143)2]2

CHaj CHs
—NH —K] —NH \<> TNH @ 7

CHj CH3 CHs CHj :
or —NH —‘— CO— NH— CHy— CHz— CH3
CH
CONH2 3

and the salts thereof with physiologically tolerated acids.

2. A peptide of formula | according to.cléim 1 in which

R1R2N-CHX-CO-A-B-D-E-(G)s -K

REPLACEMENT SHEET
g where | 24 MAY B9
R1 is methyl;
R2 is methyl; . i
10
‘A is a valyl residue;
B is N-methyl-valyl residue;
15 D is a prolyl residue;
E is a prolyl residue;

X is isopropyl;
20
s isQ;

'K is NHC(CHs);, NHCH(CH.)C:Hs, NHCH(CzHs), NHCH(CHs)CH(CHa)a,
NHCH(CHs)CH(CHa)2 NHCH(CHs)C(CHa)s, NHC(CH;):CoHs, NHCH[CH(CHa)al,
25 | NHC(CH:),CH(CHs)2y  NHCH(CsHz) ~ NHCH(CoHe)CsHz  NH cyclohexyl,
NH cycloheptyl, N(CH3)OC3sH;, NHC(CHs),Ph, NHC(CH:)(CzHs)s, NHC(CHs3),C=CH,
NHC(CH,)2CH2CH,0H, NHCH(CHa), and N(OCH,)CH,Ph or K is -




25 NHC(CHB) 2 NHCH(C3HT) [err]  NHOH( C2H5) C3H7, N —
e A 22 o e firs

N(ocH3) cfeph of Kis : - 45- [err]
3: A peptide according - to claim1 in which Rlerr] is methyl; . .5 . ...
R2 - is nmethyl; A Is a valyl, residue; B is N-methyl - vaIyI )
resi due; 10 D is a prolyl reskdle; E CHis a prol yl residue;
X i's isopropyl;/ \o S is 0; I
: —N : — NH , . —NH— ,
’ \__/ '

_ ~

—NH — —N A |

3. A peptide according to claim 1 in which

R1 is methyl;

5} R2 is methyl;

A is a valyl residue;
B is N-methyl-valy! residue;

10
D is a prolyl residue;
E is a prolyl residue;

o REPLACEMENT SHEET
X is isopropyl;
) 24 MAY 1999

s is 0;
K is NHC(CHs)3,

20
4, Compounds of formula | or salts thereof for use in treating diseases.

25
5. The method of preparing compounds of formula | according to claim 1

characterized in that they are prepared according to known methods of
peptide chemistry.
2n
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