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Novel peptidesosdespogparati on and use thereof Description The invention
descri bed herein provides novel peptides and deriv- atives thereogohi-€htees
of fer potentially inproved therapeutic uti- lities for the treatnent of
neopl asti c di seases as conpared to Dol astatin-10 and -15 (US Patent No
4,879,278, Noy,. 7, 1989; Us Patent No 4,816,444, Mar. 28, 198f)cSheetHas Been Replaced

Furthernnre unllke dolasta- tin-10 and -15 mhlch must be | abo
purified f romc&mr pepnhides altheoprempsratihe cmimxsanuhenéoﬁ his i n%ﬂﬂﬁﬂlﬂ“lﬂ”ﬂl“
be conve- niently synthesized as desgribed in detail below In ,
: Description
s
The invention described herein provides novel peptides and deriv-
atives thereof .which offer potentially improved therapeutic uti-
lities for the treatment of neoplastic diseases as compared to
Dolastatin-10 and -15 (US Patent No 4,879,278, Nov. 7, 18989; US
10 Patent No 4,816,444, Mar. 28, 1989). Furthermore, unlike dolasta-
tin-10 and -15 which must be laboriously purified from scarce
natural sources, the compounds of this invention may be conve-
niently synthesized as described in detail below. In addition,
Dolastatin-10 is unstable to acid. It was described that even mi-
15 nor changes in the structure can cause complete loss of activity
(Biochemical Pharmacology, vol. 40, no. 8, 1859~-64, 19%0).

Compounds of this invention include novel peptides of the formula .

I
20
X
1
R\ |
N-CH-CO-A-B~- (Dl = (El)y - (Fly - Gy -K I
R2/
25
where
Ri is alkoxy, preferably Ci4; alkyl, preferably Ci.7;
30 cycloalkyl, preferably Ci-s; alkylsulfonyl, prefer-

ably Ci.¢; fluoroalkyl, preferably fluoroethyl, di-
fluoroethyl, trifluoroethyl, fluoroisopropyl, tri-
fluoroisopropyl; trifluorocacetyl; amidino; ureyl;
piperidinosulfonyl; morpholinosulfonyl; benzyloxycar-
35 bonyl; alkyloxycarbonyl, preferably C;.;; aminosulfo-
nyl which may be substituted by alkyl, preferably
Ci-5; hydroxy; arylsulfonyl which may be substituted
by one or more substituents independently selected
from alkyl (preferably Ci-4), -N(CH3)2, nitro, halogen
40 and CFj3; benzyl which may be substituted by up to
three substituents independently selected from alkyl
(preferably Ci.4), alkoxy (preferably Ci-4), nitro,
halogen and CF3; or NR3R¢ where R3 and R4 may each be

either hydrogen or alkyl, preferably Ci-4;
45 \
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Dol ast ati n- 1@0@%/@§§@%ple to acid. It was described that even m- nor
changes in the structure can cause conplete |loss of activity (Bi ochem cal
Phar macol ogy, vol. 40, no. 8, 1859-64, 1990). Conpounds of this invention
i ncl ude novel peptides of the fornula [err] where R[err]
i s al koxy, preferably C[errl’1 al kyl , pref?tarabl Jerr];
cycl oal kyl, BPeferably CHer ydr@mw g&kybnmrefprébby “Ci-4; fluoroalkylab| y
Cerr]; fl uoroalkyl pr eforefibrybly duoevayhyl didifluoroethyl, triflumroethyl,
trifluoroethyl, fluoroisepgopytludddisopropyl, trifludldi¥edrsePl 0F&9|cloal-
trlfluoroacetyl an1d|nokygre¥ eferably Ci.o; acydl, pﬁiégéf55¥¥'f€”¥ ' benzoyl
nnrphollnogylfonyl, benz¥>°ﬁ¥ﬁ§yl both of which may be substituted by up to
three substituents independently selected from nitro,
halogen, CF;, alkyl (preferably Ci-4) and alkoxy (pre-
ferably Ci-4)

10 R1-N-R2 together may be phthalimido, a 5- or 6-membered het-
erocycle which may be unsubstituted or substituted
with one or more substituents independently selected
from phenyl, benzyl, alkyl (preferably Ci_4), N(CH3)z,
nitro, thienyl, CONH, and COOEt;

15

) is a valyl, isoleucyl, leucyl, allo-isoleucyl, c-ami-
noisobutanoyl, 3-tert-butylalanyl, 2-tert-butylgly-
cyl, 3-cyclohexylalanyl, 2,4-diaminobutanoyl, .
ornithyl, lysyl, 2-ethylglycyl, 2-cyclohexylglycyl, .
20 lysyl or arginyl residue;

B is a N-alkyl-valyl, ~leucyl, ~-isoleucyl, -2-tert-bu-
tylglycyl, -3-tert-butylalanyl, -3-cyclohexylalanyl,
-phenylalanyl, -2-ethylglycyl, -norleucyl or ~2-cy-
25 clohexylglycyl residue where N-alkyl is preferably
N-methyl or N-ethyl;

D,E,F and G are independently selected from the group consisting

of prolyl, homo-prolyl, hydroxyprolyl, thiazolidi-

30 ~ nyl-4-carbonyl, l-aminopentyl-l-carbonyl, valyl,
2-tert-butylglycyl, isoleucyl, leucyl, 3-cyclohexyla-
lanyl, phenylalanyl, N-methylphenylalanyl, tetrahy-
droisoguinolyl-2-carbonyl, 3~thiazolylalanyl, 3-thie-
nylalanyl, histidyl, l-aminoindyl-l-carbonyl,

35 2,4-diaminobutanoyl, arginyl, 3-pyridylalanyl,
3-tert-butylalanyl, 2-cyclohexylglycyl, lysyl, nor-
leucyl and 3-naphthylalanyl residues

X . is hydrogen, alkyl (preferably linear or branched
40 Ci-5), cycloalkyl (preferably cyclohexyl), —~CH;~-cyclo-
hexyl or arylalkyl (preferably benzyl or phenethyl);

A and B together, F and G together, RIR2N-CHX-CO and A together, E
and F together, either alone or in pairs, may be
45
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bonyl ; al kyl @osoxda@ogd , preferably Cferr]; am nosulfo- nyl

whi ch may be substituted by al kyl, preferably C err]; hydroxy;
aryl sul fonyl which may be substituted by one or nore
substituents independently sel ected 3 fromal kyl (preferably
Cerr]), -N([err])2, nitro, hal ogen and CF3; benzyl which may
be substituted by up to t hree substitG¥ents i ndependently
selected fromal kyl ¢ (preferabl yugferryl ), al koxy (preferably
Cl4), nitro, nqjogen and CF3; or NR3 ere R3 and R4 may
each be e| hydrogen or alkyl, prgfergbly @herr];

; ‘f\rﬂoroa'l‘kyl :

o z

M g @ .-
10 —mv)\(/ o — AN
v W ) v g
R R

2 R2 5 S h al -—preferabi—y
preferably quoroet qu roethyl trifluoroe-

Y don i -

ethyl); Z is hydrogen or lower alkyl (preferably
Ci-s); n is 1, 2, or 3; V is oxygen or sulfur; M is
hydrogen, lower alkyl (preferably Ci-4), arylalkyl

25 (preferably benzyl or phenethyl), cyclohexyl, or -
CHz-cyclohexyl; Q is hydrogen; R is hydrogen or lower
alkyl (preferably Ci-3); or R and Q may together form
a bond; U is hydrogen, lower alkyl (preferably Ci-4).
phenyl, or cycloalkyl (preferably cyclohexyl); and W

30 is hydrogen, lower alkyl (preferably Ci-4) or phenyl:

t,u,v, and w are independently 0 or 1; and

X is hydroxy, alkoxy (preferably C;.4), phenoxy, benzy-
35 loxy or a substituted or unsubstituted amino moiety:

provided that where t, u, v and w are 0, K is not a hydroxy.

alkoxy, benzoxy or phenoxy moiety; and further provided that

where t, v and v are 0, K is not a hydroxy or alkoxy moiety;
40

and the salts thereof with physiologically tolerated acids.

This invention also provides methods for preparing the compounds
of formula I, pharmaceutical compositions containing such com-

45 pounds together with a pharmaceutically acceptable carrier and
methods for using same for treating cancer in mammals.



thyl, fluoroispapy/aadoz trifluoroisopropyl; cycloal- ' kyl,

preferably Cferr]; acyl, preferably ([err]; benzoyl or benzyl
both of which nmay be substituted by up to three substituents
I ndependently selected fromnitro, haI ogen CF[err], alkyl

(preferably Cferr]) and al kox
t oget her may Be Pr‘zD qsmqfocogpé&% 0§.- F@%e‘r”é’&nﬁé‘?n ¢ fhertash corl"} ”@b%(rz%l e
whi ch may be ﬁspmubstltwh@@l@rﬁs-t}bﬁﬁ%%tlé't}hallmldo or a 5yj¢h

subst i t uent s heteepencibantdfy thel Ectrada from phenyl , benzyl : aI kyl
(preferably Cferr]), N([err]) 2, nitro, thienyl, CONH err] and
COCEt; A Is a valyl, isoleucyl, leucyl, allo-isol euc&l a-am -
noi sobut anoyl 3- te t- utyl al 2-tert,1‘-I tylgly- \

3-cycl ohexyl al arTy'I’ - di aminobyf anoy+ N | —N ni t hyI-N £

2-ethyl glycyl, 2-cy exyl gly = I ysy\ftﬁ' ar gi nyl | due'

B Is a Nal kyl -val yl, -I eucyl, -isoleucyl, - 2 tert- bu-

tylglycyl, -3- tertlbutylalahyl - 3- cjclohexyldlanyl
-phenylalqﬂyl - 2.8t hyl gl yayl! , norlnucyl or -Cy-
[ j his Sheet Hag Been Re

I

which may be unsubstituted or substituted with one or more sub-
stituents which may independently be selected from phenyl, ben-
zyl, alkyl (preferably C;-4), N(CH3);, nitro, thienyl, oxo, CONHz
and COOEt:

20
another subclass of compounds of this invention includes com-
pounds of formula I wherein K is an amino moiety of the formula
R5-N-R§ wherein

25 RS is hydrogen, or hydroxy, or Ci—y-alkoxy, or benzyloxy, or
Ci-7-alkyl which may be substituted by one or more fluoro
atoms, or Ci.y-cycloalkyl, or benzyl which may be substituted
by up to three substituents which may independently be CF3,
nitro, Ci.r-alkylsulfonyl, C;-¢-alkoxy, phenoxy, benzoxy, halo-

30 gen or C;—4-alkyl

R¢ is hydrogen, or Ci-7-alkyl which may be substituted by one or
more fluoro atoms, or Ci.7-cycloalkyl, or phenyl (which may be
substituted by up to three substituents which may indepen-

35 dently be CF;, nitro, halogen, CONHBzl, CON(Bzl);, Ci-¢—alkyl
which may form a cyclic system, Ci-4~alkoxy, phenoxy. benzoxy,
or C;-7—-alkyl-sulfonyl}), or
benzyl (which may be substituted by up to three substituents
which may independently be CF;, nitro, halogen, CONHBzl,

40 CON(Bzl);, Ci-s4—alkyl which may form a cyclic system,
C;-4~alkoxy, phenoxy, benzoxy, or Ci.;-alkyl-sulfonyl), or
naphthyl (which may be substituted by up to two substituents
which may independently be CF;, nitro, halogen, CONHBzl,
CON(Bzl),, Ci-g4-alkyl, Ci-4—alkoxy, benzoxy, phenoxy, or

45 Cy-7-alkyl-sulfonyl), or
benzhydryl (which may be substituted by up to two substitu-
ents which may independently be CF3;, nitro, halogen, CONHBzl,

Mo



cl ohexyl gl ycyd050e543R02 where N-al kyl is pref erabli‘yszheetHasBeenReplaceRil- nﬁt hyl or

N-ethyl; D E F and G are independently selected consi stl ng
of prolyl, homo-prolyl, hydroxyprolyl, thiazolidi- “mm“
nyl - 4- car bonyl , | -am nopentyl | - car bonyl val yl,

2-tert?- butylglyc Ieucyl cyl, yclohex | a- | anyl ,
phenyl al anyl , ;Eé'n 1™ éﬂrgﬂ’f't Gut4=@hfoxy, phenoxy, benzoxy, or

dr oi soqui nol yI - 2 Sar -sglfeydlel 9F al anyl, 3-thie-

nyl al anyl, histi ct;plphehyhrr(whmatdythylbe;ammsmytuted by up to two substituents

2, 4- di ami nobut anQyHicnamgy MindepenBEht Iy 1Y @rY) nitro, halogen, CONHBzl,

3 napht hyl o anyl GoREA L w“““"ydi-“a‘i*ﬁk‘%r afmony | benzoxyy, e?Z‘Sfy' an
pht ny yl deslques o fon yar og yt b y
| i near or branched cycl oal kyl referably

cycl ohexyl ), - CHERPOepYimethyl (w 1Ch Wx o “&PEyPY Gl é*PeFBB?? Bzyl
or phenet hyl); ﬁwestsdg@t%maymme@dengéﬂm CFR] ¥R ehelegarHX- CO
and A together, EamszE,tcoeiEx),, atalkelone . pralkoxpai plsenoryy, benzoxy,
10 or Ci.p—alkyl-sulfonyl), or
benzhydrylethyl (which may be substituted by up to two sub-
stituents which may independently be CF;, nitro, halogen,
CONHBz1l, CON(Bzl),;, Ci-4—2alkyl, Ciy-alkoxy, phenoxy, benzoxy,
or Ci-7-alkyl-sulfonyl), or
15 benzhydrylmethyl (which may be substituted by up to two sub-
stituents which may independently be CFi3, nitro, halogen,
CONHBzl, CON(Bzl),;, Ciy-alkyl, C1-4-alkoxy, phenoxy, benzoxy
or Cj.7—alkyl-sulfonyl), or
naphthylmethyl (which may be substituted by up to two substi-
20 tuents which may independently be CF;, nitro, halogen,
CONHBz1l, CON(Bzl),, Cj.4-alkyl, Cj4-alkoxy, phenoxy, benzoxy,
or Ci-7-alkyl-sulfonyl), or
acenaphthyl (which may be substituted by up to two substitu-
ents which may independently be CF;, nitro, halogen, CONHBzl,
25 CON(Bzl),, Ci-¢4—-alkyl, C;_4~alkoxy, phenoxy, benzoxy, or
Ci-7—-alkyl-sulfonyl), or
acenaphthylmethyl (which may be substituted by up to two sub-
stituents which may independently be CF3;, nitro, halogen,
CONHBz1l, CON(Bzl);, Ci-4-alkyl, Ci-¢-alkoxy, phenoxy, benzoxy,
30 or C; 7-alkyl-sulfonyl), or '
pyridyl (which may be substituted by up to two substituents
which may independently be CFy, nitro, halogen, CONHBzl,
CON(Bzl),, Ci-4-alkyl, Ci_4—alkoxy, phenoxy, benzoxy, or
Cy-7—alkyl-sulfonyl), or
35 picolyl (which may be substituted by up to two substituents
which may independently be CF;, nitre, halogen, CONHBzl,
CON(Bzl)z, Cj4=alkyl, Ci4—-alkoxy, phenoxy, benzoxy, or
Ci-7-alkyl-sulfonyl}), or
benzothiazolyl (which may be substituted by up to two substi-
40 tuents which may independently be CF3, nitro, halogen,
CONHBzl, CON(Bzl);, Ci-4—-alkyl, Ci.¢4—-alkoxy, phenoxy., benzoxy,
or Ci-7-alkyl-sulfonyl), or
benzisothiazolyl (which may be substituted by up to two sub-
stituents which may independently be CF3, nitro, halogen,
45 CONHBzl, CON(Bzl),, Ci-4—alkyl, Ci-4—-alkoxy, phenoxy, benzoxy,
or C;.7-alkyl-sulfonyl), or
benzopyrazolyl (which may be substituted by up to two substi-




0050/43202 CH3 \%

6
tuents which may independently be CFi;, nitro, halogen,
CONHBzl, CON(Bzl);, C;-4-alkyl, Ci-4—alkoxy, phenoxy, benzoxy,
or Ci-7-alkyl-sulfonyl), or
benzoxazolyl (which may be substituted by up to two substitu-
5 ents which may independently be CF;, nitro, halogen,
CONHBzl, CON(Bzl)});, Ci-4-alkyl, Ci;4-alkoxy, phenoxy, benzoxy,
or C;.7-alkyl-sulfonyl), or
fluorenyl (which may be substituted by up to two substituents
which may independently be CFi, nitro, halogen, CONHRzl,
10 CON(Bzl);, Ci-s~alkyl, Ci-s—alkoxy. phenoxy, benzoxy, or
Ci-7-alkyl-sulfonyl), or
aminofluorenyl (which may be substituted by up to two substi-
tuents which may independently be CFi;, nitro, halogen,
CONHBzl, CON(Bzl)j, Ci-4—alkyl, Ci-4—alkoxy, phenoxy, benzoxy,
15 or C;-7-alkyl-sulfonyl), or
pyrimidyl (which may be substituted by up to two substituents
which may independently be CF3, nitro, halogen, COOEt,
CONHBz1l, CON(Bzl);, Ci-¢4—alkyl which may form a cyclic system,
Ci-¢~alkoxy, phenoxy, benzoxy, or Ci.;-alkyl-sulfonyl), or .
20 S-membered heteroaryl [which may be substituted by up to
three substituents which may independently be CF;, nitro,
halogen, cyano, COOMe, CCOEt, thiomethyl, thioethyl, thiophe-
nyl, picolyl,acetyl, -CH,-COOEt, CONH; CONHBzl, CON(Bzl):,
Ci-4-alkyl, Cs-g=cycloalkyl, Ci-s-alkylen group forming a bi-
25 cyclic system with the heterocycle, Ci_s-alkoxy, phenoxy, ben-
zoxy, phenyl (which may be substituted by up to four substi-
tuents which may independently be nitro, CF3;, halogen, or
Ci1-4-alkyl), benzyl (which may be substituted by up to four
substituents which may independently be nitro, CF;3;, halogen,
30 Ci-4—alkyl, naphthyl, Cij-7-alkyl-sulfonyl, phenylsulfonyl, or
C;-4—-dialkylamino)l, or
~CHR’7-5-membered heteroaryl (which may be substituted by up
to two substituents which may independently be CFi, nitro,
halogen, CONHBzl, CON(Bzl);, COOMe, COOEt, COOCH(CH;),, CONH;,
3s COOBzl, Ci-4-alkvl, C;-4—alkoxy, phenoxy, benzoxy, phenyl, ben-
zyl, naphthyl, or Ci.7—alkyl-sulfonyl [R’ = hydrogen, linear
or branched Ci;.z-alkyl, benzyl; or R? and RS together form a
group -(CHz)3—- or -(CHjz)4~]).

40 This subclass includes compounds of formula I wherein t, u, v and
w are independently 0 or 1; R!, R2 and X are lower alkyl, A and F
are lower alkyl amino acids, B is a N-loweralkylated lower alkyl
amino acid; D, E, G and K are as previously defined. With the
foregoing in mind, one set of such compounds can thus be depicted

45 by the following formula II:

This Sheet Has Been Replaced
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[err] wher e0050/43292i s hydrogen or |ower al kyl (preferably nethyl or

ethyl); Z is hydrogen or |ower alkyl (preferably Cerr]); nis
1, 2, or 3; Vis oxygen or sulfur; Mis hydr ogen, | ower al kyl
(preferably Cferr]), arylal kyl 7 (preferably benzyl or

phenet hyl), cyclo yl |s hydr ogen;
R is hydrogen or P§§%L‘C9ﬁ'“c°"A“'B"?E8npf€-'é%évaégb %érr] or Rand Q
may together form a bond; U is hydrogen, |ower aIkyI
(preferably Chaérdnother by the follphémgltonmuleytllnﬂ kyl (preferably

cycl ohexyl); and W I's hydrogen, |ower alkyl (preferably

Clerr]) or ghenyl ripAjl¥xuanthwaarg ipdepandent af Qpr 1; angrr

In another subclass of cdmpounds of this invention R5-N-R6é to-
gether may form structures selected from the group consisting of

10 / N\ /N /N

-_—N S02 —N SO ==N —_—N S

15

20

25

30

35

40
which may be unsubstituted or substituted with one or more sub-
stituents independently selected from the group consisting of CFi,
nitro, halogen, oxo, cyano, N,N-dimethylamino, CONHBzl, CON(Bzl),,
Ci-¢~alkyl, Ci-g~cycloalkyl, C;i.s-alkylen group forming a bicyclic
45 system with the heterocycle,

This Sheet Has Been Rep
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K oeshyssoxy. al koxy (preferably Clerr]), phenoxy, benzy-
| oxy or a substituted or unsubstituted am no noiety; provided that where

t, u, v and ware 0, Kis not a hydroxy, alkoxy, benzoxy or phenoxy noiety;
and further provided that where t, u and v are 0, Kis not a hydroxy or

al koxy noiety; and the salts thereof mn g siologically tol erated acids.
Thi s i nvent i dri-4138K9F oV PREROYet REBZONOr NEP E)%)f Ingvthet GORES : FOFBFnul a

|, phar maceutGcatcvscopokyli avrodddiny hi mjprentdinim thoemds oygelwnkr with a
phar maceut i catdy,-g0eRCH E0H; &, .C HTHL-eTO-aNdHEEL, hedB, f0D-NYUSH) GO S dvenAyar (Wheeki | ng
cancer in MgB)} He substituted by up to three substituents independently se-

5 lected from the group consisting of nitro, halogen, CF3, thiome-
thyl or the corresponding sulfoxide or sulfone, thioethyl or the
corresponding sulfoxide or sulfone, Ci-;~alkyl, and Ci-s—alkoxy),
and phenyl (which may be substituted by up to three substituents
independently selected from the group comnsisting of nitro, halo-

10 gen, CF3, thiomethyl, thioethyl, C;-;-alkyl, and Ci_4-alkoxy),

Another subclass of compounds of this invention includes for ex-
ample compounds of formula I wherein t, u, v, and w are zero and
K is not an hydroxy. benzoxy, phenoxy or alkoxy moiety.

15
Another subclass of compounds of this invention includes for ex-
ample compounds of formula I wherein t, u, and v are zero and K
is not an hydroxy or alkoxy moiety.

20 Still another subclass of compounds of this invention includes
for example compounds of formula I wherein t, u, v andw are 1
and K is a hydroxy, alkoxy, phenoxy or benzyloxy moiety.

Yet another subclass of compounds of this invention includes for
25 example compounds of formula I wherein t, u and v are 1, wis O
and K is a hydroxy, alkoxy, phenoxy or benzyloxy moiety.

Another subclass of compounds of this invention includes for ex-
ample compounds of formula I wherein t and u are 1, v and w are 0
30 and K is a hydroxy, alkoxy, phenoxy or benzyloxy moiety.

Preferred are compounds of formula I where the substituents have
the following meanings:

35 R! is ethyl, methyl, 2-fluoroethyl, 2,2-difluorocethyl,
2,2,2-trifluorocethyl, 2-fluoroisopropyl, trifluoroisopropyl,
isopropyl, propyl, butyl, pentyl, cyclopropyl, cyclopentyl,
ureyl, mesyl, tosyl, naphtylsulfonyl, phenylsulfonyl,
2,4,6-trimethylsulfonyl, benzyloxycarbonyl, tert. butyloxy-

40 carbonyl, methyloxycarbonyl, morpholinosulfonyl, tert.butyla-
minosulfonyl, methylaminosulfonyl, lactyl, trifluorocacetyl,
NH;, N(CH3)z, N(CH2CH3)z, N[CH{(CH3)2]2, amidino, CH;0-, or one
of the residues

45
This Sheet Has Been Replaced

[T




4 One subcl gggpphzgerpounds ds of this invention includes conpounds of

formula | wherein RI-N-R2 is phthalimdo or a 5- or 6-nenbered heterocycle

of the fornula [err] which nay be unsubstituted or

substituted with one or nore sub- stitugnts which may i ndependently be

sel ected from phenyl, ben- zyl, aI kyl ( referably C[err]{ N(CH3) 2, nitro,
CHz

mw©©©©©©

OCH;
“NcH, “ScH,
C(CH3) 2 \D CHj3
15
~
OCH3 OCH3
20
OCH; CH({CH3) 2
N
OCH3 CHz
Hy Hz
25 oCH; oy AOCH:
OCH; OCH3
OCH3 OCH3
CF3
30

R? is hydrogen, methyl, ethyl, 2-fluoroethyl, 2,2-difluorcethyl,
2,2,2-trifluoroethyl, 2-fluoroisopropyl, trifluoroisopropyl,
isopropyl, propyl, butyl cyclopropyl, formyl, acetyl, pro-
pionyl, (CH3)2CHCO-, pivaloyl, benzoyl or one of the residues

35

40

45 This Sheet Has Been Replaced
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and COCEt; pg8bharpgc! ass of conpounds of this invention includes com
pounds of fornmula I wherein Kis an amno noiety of the formul a

Rlerr]-NNRlerr] wherein Rerr] is hydrogen, or hydroxy, or (err]-al koxy,
or benzyl oxy, or C err]-al kyl whi ch gay be substituted by one or nore
fluoro atons, or ([err]-cycloal kyl, benzyl which may be substituted
by up to three subsN E_luents\ i ch m‘% |ndepe\tq§ntly\bQ:HS:F3 cHzhi tro,

C err]-al kyl sul fonyl 2 err -4l kox f)he oxy benzoxy, hal o- gen or
Cerr]-alkyl R6 ‘ ) 2 @y be stituted by

one or nore fly at off cyd Ayl en ich may be
substi tutecg by up f{ ee whi Ry | - ntly be
CF3, nitro,” hal 0genN\CNHBZINy ) g al ky whi may forma
cyclic system (err]-al koxy,I phenoxyl, benzox

or
derr]-al kyl-sul fonyl), or CH3penzyiCFewhi ch Fray be s&5&8itut eo(?uby up to
three substi tuentswczi whi ch Q@ mdependeqtl be CF3, niyrQ, hal ogen,

z|

CONHBzI , CON( B C[err] 2ky | whi chcﬁ%\y forma cycl Ha system
CH3
10
15
\CHQ
OCH
3/
N
290
OCH; CH(CH3) 2
25 ocH; N\ O0CH:
0CH3 OCH3
OCH3
30 '..,
or R1-N-R?2 together is one of the following residues:
35
40
45 This Sheet Has Been R

LT



EaﬁrrL alkogé/0 REE?Q§¥ benzoxy, or [err[-al kyl-sulfonyl), or napht hyl
ich may bé " Su

uted by up to two substituents whi ch may
i hdependently be CF3, nitro, hal ogen, CONHBzl, CON(Bzl )2, Cerr]-alkyl,
Cl err] -al koxy, benzoxy, phenoxy, or C[err] al kyl - sul fonyl), or
benzhydryl (which may be substituted byl%p to two substitu- ents which
may independently be CF3, s ®ltro, wgoen, CONHBzl, CON( Bzl ) 2,
Cerr]-alkyl, Cerr]- alkox \ pheno bemgoxy, r] alkyy~cﬂlfonyl)
or bi phenyl (mh may b%q stityutg£aSpy up tglﬁijsubstltuam ich may
|ndependently‘ , nitr haloge — HBzI GHa, al kyl ,
Cerr]- alkoxy noxy b zoxy Org

CH(CH3) 2

\N - CHj %
- N
>\N N
x % \/kcc’m‘z )J \/‘
10 )\ N CH;

CH;
\
CH3 N

N -~
\) CH \N,
15 ]
20
COOEt
- —f:r
- N
25 MeO \-_. 'RN\v’J _
/ _ EP IS -
N -N
N A
C(CH3)3 ] N
?1
C{CH3)3
35
-~
= N
b~
N
40
e —
45
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Cerr]-al kyl - Egb 83%% or triphenyl nethyl (which may be substituted by up
to three sub? { s which may independently be CF3, nitro, hal ogen,
CONHBzl , CON(Bzl )2, Cerr]-alkyl, C[err]-al koxy, phenoxy, benzoxy, or

C err]-al kyl-sul fonyl), or benzhydryl ethyl (which rmay be substituted by up
to two sub- stituents which may indepe ntly be CF3, nitro, hal ogen,
CONHBzI, CON(Bzl)2, (err]-alkyl, Cc#er]-al koxy phenoxSZHabenzoxy or

Cerr]-al kyl-sulfonyl), or benzhydry t hyl b _substit by up
to two sub- stitdRents V’&HNrrayln Bﬁﬁlenti e [erg\]] n] t rg,n'hal oyen,
CONHBz| CO\I(-Bzil)(ﬁ!/q-eN(] | kyl, CerL]- al kox enox NZOXW Or

L0,

derr]- al kyl - sul'fy 2hyI ¥ty cgphi ch may be Ubsti t ut
to two substi- tuents which may |ndependently be CF3, hal ogen

CONHBzl , CON(Bz1l) 2, C[err] al kyI ([ err] -al koxy, phenoxy, benzoxy, or

derr]- aI kyl - SLﬁl—ngl’ly|) refaht hyl (which may be substituted by up to
two substitu- S _Whi ch ependent e @h3, nitron | ogen, CONHBzl ,
CON( Bz1) 2, C[err -a yI g r] -\l koxyn'pherNg&y, benzoxy, o C(CH3) 3
Cerr]-al kyI "S'leony engpht hyl mat hyl gch may\be Agubstituted by

up to two

CH; CHs
CHa CH3 CHj3
20 —~— )——\ >\ /""(_ /_<
- N (o] N 0 — o =—N (0] N (0]
CHj H3 CH3 CHj
25 CHa CHjy
/ ( /~ \ ° / \
/ \, —N S =N g” =N =0
-—N S \ : \ S0 , ,
30 CHa CH3
o)
- N
35
) o}
A, B, D, E, F, G and X have the meanings as described above;
40
t, u, v and w are independently 0 or 1;
45
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stituents whigc é ependently be CF3, nitro, hal ogen, CONHBzl,
CON( Bzl ) 2, ct Af’% err]-al koxy, phenoxy, benzoxy, or

Cerr]-al kyl-sulfonyl), or pyridyl (which nay be substituted by up to two
substituents which may i ndependently be CF3, nitro, hal ogen, CONHBzl,
CON(Bzl)2, Cferr]-alkyl, C[err]-alkoxy, 1}§henoxy, benzoxy, or

d err]-al kyl -sw@ddomykpgetierpiacel yl (whi ch may be substituted by up to two
substituents which may i ndependently be CF3, nitro, hal ogen, CONHBzl,
CON(Bzl)2, (Jerr]-alkyl, C[err]-al koxy, phenoxy, benzoxy, or

( err]-al kyl -sul fony or benzot hi a | (which may be tituted by up
to two substi - tuen S y’lnd pen ent | §O0lve CF3, nftroy hakogen,
CONHBzI , CCA( Bzl

yI , pherexiy b oxy,
 err]-al kyl -sul fonyl or en2| sot hi fizol ylI\ (WwhiC8lh may beosubstc'[ taMaee by up
to two sub- stituents V\:hl 3 ndep@ndent e CF3, nitro, hal ogen,

CONHBzI , CON(Bzl) 2, C[err “3al kyl, C[err]-al kox phenoxy, RQenzoxy, or

Cerr]- al kyl - sul f ony or benzopyraz (WhIC 3may be gubsyituted by up
to two substl -
- \/ N CO -
= HN
CH3

CH3 0
CH; CHa
N CO =
15 —HN/Q - N P N_ _CO-
0 Y — HN
CH3 o C{CH3)3 )
CH3 CHj
20
CHj
25
CH3
CO -
N CO -
- CH3
30 o CH;3
cif, C (CH3) 3

CH»
.. /C\ o -
N
= HN
y oA ~
0 CH3
—N
H

40

45 This Sheet Has Been Replaced
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6 tuents_whi I ndependently be CF[err], nitro, hal ogen,
w?asgﬁ?

CONHBzI , err]-alkyl, ([err]-al koxy, phenoxy, benzoxy, or
C[err]-alkyl sul fonyl), or benzoxazolyl (which may be substituted by up
to two substitu- ents which may inde Eendently be CF3, nitro, hal ogen,
CONHBzl , CON(Bzl) 2, C[err] al kyl, derr}4al koxy, phenoxy, benzoxy, or
C[err]-alkyl-sulfongl or quoreng (whi ch may be Qﬂgstituted by up to
two substituents Hishi ch may i nde éhtly be CF3, ehifo, halogen

CONHBZI cONCE P2 C[er&; al kyl . r]-alkoxy, phefloxy, bepgaxy, or
Clerr]-alkyl-sul fongl),y an1nof| or eyl A whi ch may be rs |tuted by
up to two substigy ue S whi e+ Hay Nelependent4=yHEe u‘€$

hal ogen, 5 CCNHBZI,O(}JV ddhg)3CIerr] Ikylcﬁgierr] al k y, pbnﬂoxy,

benzoxy,
CO =
~HN ‘(\{

10

15
N CO — N O = N CO =
R e e i
) =X 9

20 * CH
3
CH3
CHs
C(CH3)3 C(CH3) 3
/N CO - /N co — /N co —
25  —HN ] — HN Y I —HN Y _/2/
s
CH; CH3
CH; CHj CHj;
30 CH; CHj CH3 .
/N o — /N co - /N o -
s s [
cH CH
35 - 3
CH3
C(CHa)3 CHs -
3
N _ _CO— N, 0= N _Cco-
S S s
CHs
I
45
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or CJerr]- aI¢<¥%J Z&EBEW)’ or pyrimdyl (which may be substituted by up
to two subst % whi ch may i ndependently be CF3, nitro, hal ogen,

COCEt , CONHBzl , CON(Bzl)2, Cerr]-alkyl which may forma cyclic system
C[err] al koxy, phenoxy, benzoxy, or ([err]-al kyl-sul fonyl), or
5- menber ed heteroaryl [which may be substituted by up to t hree

substituents which may i ndependently be £F
COOve, COCEt, thionethyl, thioethyl, t
-CH err]- COOEt CO\IH[@{-;r] CONHBzI , CON
derr]- cycloalk§i3 4-al kyl en group

err], nitro,
®- nyl, pid
: C[err]-

brang a bi -

+al ogen, cyano,
acetyl,

systemw th

the heterocycle, C%¥rr]-al kox phenoxy, blen- ZOoXy, (whi ch may
be substit&ted by I\f Cg)UﬁStl- - CQRT ch” maa~ 1ty be
nitro, CFlerr],—H&# oge J el - al kyI benzytEWhi ck be
substituted by up to f& substi t uent® ch may i ndeperfd ly be

nitro, CF3, hal ogen, Cerr]-al kyl, napht h H3 Cerr]-al kyI sul fonyl ,
phenyl sul f onyl , or C[ err]-dial Eél am—zglo)] or - CHR7- 5- nenber ed
het er oaryl (Whl ch substltuf: y up to two sa:bsm)tauents whi ch
may i ndepéifdent |y ni tro hal o en HBzI 2, &,
COOEt, COOCH( CH3) 2 , Aa
phenoxy, benzoxrl‘%hen I hyI or rr] aI | - sul f onyl
[Rlerr] = hydrogen, Ii rQe
CH3 CH;
is
/C co - Q co - ﬁ( co =
20 — - Z - I
CHi
CH3
C(CH3)3 CH3
25 CHj
N CO — N CO - CO —
7
e HN J/ o= HN -—H'N I
0
CH;
30
. CHj3
N CO — -
CO = Co
—I-IN/\'(/J/ __HN’\(I _HN)\{_T
0
35 CH3
40
45
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or
gr oup

| wherein t,
al kyl ,

al kyl

foregoing in nind,
following formula I1:

7

b hed
ranched §5547ds

benzyl; or R7 and R
2)4 ]1). This subcl ass
u, v and w are independently O or

err] together forma

ncl udes conpounds of fornula

1: R1, R2 and X are | ower

A and F are | ower al kyl
amno acid; D, E, G and K are as
one set of such co

am no agids,

Bis a NIloweral kyl ated | ower
D! eV|oust defined. Wth the
pOunts can thus be @€ ed by the

REPLAC SHEET
R[err]R[elt@LI\l--C@XI-l---CO A- B- Pr g (v (Qw-
N
CO = CO o= CO -
j:\‘/-:7,» 2 —HN /-:7/
s S
CHj
CH3
CHj
‘0 C(CH3)3 C(CH”;
- _T - —HN
S S CH3 s
CH> CH3
15 CH3 CH3 CHj
CH; CH; CH;
N - N - N CO =
> co Z CO 2
20 S s
CH3
CHj
CHs
CH
C(CH3)3 CHj CHs
28
N CO — N CO -
YTy
S S
CH3
30
N Co = CH3
7
Y
[ -—HN/\< I == HN j
35 CHs
40
45
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and anot her f la 111
Rerr]R err] ﬁ}ééy}%32%g O\XI ggPr grm(JF? (G wkK

[11 | n anot her

subcl ass of conpounds of this invention Rerr]-NNRerr] to- gether nmay form
structures selected fromthe group consi;ting of
CH3 CHs C(CH3) 3
N O -
s N o
N0~ P C _ HN)\(,
= HN
—HN I \ S
o)
CH
CH3 CHj3 3
10 CH3 CH3
CHs
CHjy CH;
N - N - -
P co z co co
15 o} 0
CHs CH3 CH3
N _CO~-
7
20 —HN/\g I
CH3
25
30
35
40
-
45 eet Has Been Replaced
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[err] [err]

0050/43202

i8
F and G together are

S

CH; S

CHs
CH3
C(CH3) 3 C(CH3)3
DA N0 - N_ co-—
== HIN J/ —HN / — N 7 /

s [ S

CH;y CH3

CH3 CH3 CHs

¢ y . >
N CcO — N CO = N

S S
CH; S
CHj
CHs
C(CH3)3 CH3
’(*(’117’@_ 2
— T T
S - —-HN)\(/I
S
CHj3
N CH;y
N
Cco - CO - N cO —
—a’ ¢ —al ¢ | _m)\(’ °
S S S /
CHj
[
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whi ch may be gnéuggéhéut ed or substituted with one or nore sub- stituents
| ndependent I?/ 28y fromthe group consisting of CF3, nitro, hal ogen,
oxo, cyano, N, N-di nmethylam no, CONHBzl, CON(Bzl)2, (err]-alkyl,
Cerr]-cycloalkyl, Clerr]-al kylen group. form ng a bicyclic systemw th the
het er ocycl e, d err]-al koxy, noxy, benzoxy, naphthyl,
pyrimdyl, COOEt, COOBzl, (er]r-cyclgeftwl , pyrolidinyl, per i d| nyl ,
thienyl, pyrolyl, -CHer]r-CO NCH( CH3 CH2- CO- N( CH2) 4 Ch2- CON(CH2)4O
benzyl {whi ch bea§ubst ituted by upl hree substit ug /i ndependent | y
se- lected fro group consi stingZof nitro, hal ogen t hi ome-
co — N CO — P, CO -
- HN
_7/ o] I o) ]
CHj
CHj3
C(CH3)3
CH;3
CO =~
T L( . .
7
R4
\
CHs CH; CH3
N CO - N Co — N -
G add ‘T
8] 0 CH; 0
CH3

C(CHa)3

CH
N 3

0
CH3

_,HN/\(O?I -_HN’\(’N/
0

CH;

C(CH3)3

e e -m)\(_/Z’

CHs

- N C0~-
‘d
—HN
~r

e
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thyl or the Coééﬁiggﬁglng sul foxi de or sul fone, thioethyl or the
correspondln% e or sulfone, (Jerr]-alkyl, and (Jerr]-al koxy), and
phenyl (which may be substituted by up to three substituents independently
selected fromthe group consisting of nitro, halo- gen, CF3, thionethyl,
thioethyl, err]-alkyl, and CJerr]-al k®%y), Another subclass of compounds
of this invention includes for ex- anple conpounds of forrmula | wherein t,
u, v, and ware zero and Kis not an hygt/ benzoxy, phengfy~9r al koxy
noi ety. Anot her subcl ass of conpounds 4§ S invention i as for ex-
anpl e conpounds &f, f Bala | wherein t, dnd v are zero aq is not an

hydr oxy or al koxy lety. Still anot -r>subclass of conpg of this
i nvention includes for exanpl& conpounts ofN foriggl.a | whefein C% and w
are 1 and Kis a «, oxy, _bhg n

a_ , enzyl oxy no/es not her
subcl ass of conpounds this invention i helydes for exHiple co ounds of

formula | whereint, uand v are 1, wis 0 an Cﬁ%ls a hydroxy$ koxy,
phenoxy or benzyloxy noi ety.

C(CH3)1 C(CH3)3
N -—
)\( co - co - )\(/ <o
- HN - —HN
T ;

CH3 CH3
CHj CHj CH3
CH3 CH; CHj3 ;
N - N co — N 0 -
/J/ o= /I _ /Ic
* ) CH3 ° CH
3
CH;3
N CcO -
L(I = I —m«)\f’I
S CHa
CH;
N_ co- N CO=~ )\(N co -
’d ’d
(YT Yy
S s
CH3
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Anot her subclass of ggrrpounds of this invention includes for ex- anple
conpounds of 0939/#$29% whereint and u are 1, v and ware 0 and Kis a
hydr oxy, al koxy, phenoxy or benzyl oxy noiety. Preferred are conpounds of
formula | where the substituents have the followi ng neanings: Rl is

ethyl, methyl, 2-fluoroethyl, 2, 2d|f|LR§1|foethyI 2,2,2-trifluoroethyl,
2-f|uoroisopropy| trifluoroisopropyl |sopropyl propyl butyl,
pentyl, cycl oprc%pyl CHzycl opentyl, - 3 Qieyl, mesyl, syI CHljaphtyI sul fonyl,
phenyl suI fonyl, 2,4,6-trinet hyliI fonyl, benzyl o onyl ,
tert. butyl oxy- car l}pnyl orn::t hyI o] ycarll:ponylcO nor phol [ osulb{ ony
tert. butyl a- I q 0S onyI I ac
trifluoroacetyT, N( rr])c{er ], N(CH[ rr] 2,
N(CH(C[err])2]2, amdi'no , or one of the reS|dues
CHj3 CHa
N CO~ N _CO~- P
_HN)\(/ / _N / '-HN
S 0
CHj

N CO — N co -
7 7
—_ /\(:/ —HN/\( _HN/-\S
C{CH3)2 C (CH3) 3

N _ _co- N o= ,Ngco'

———"
—
——
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: CH err] CH err]
9 cH er [err] CH [err]
NGH{er 1] §b5b/a320%"

22
CHj CH; C{CH3)3
N 0 =
N co - N0 z ¢
4 —m X —HN
CH; CH3 CHj3
CHj CH3
CH; CH3 CH;3
N -—
N _COo-— N0 - 7 o
SO f G
— (o]
o (0]
CH; CH; CH3s
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R is hydrogggbperr net hyl, ethyl, 2-fluoroethyl, 2,2-difluoroethyl,

43202
23
N -
> co N Co -
/ N N <
I S P co- | S
N )/
| S
N_ co- CH3 N _co-
N /4 7 /

RIR2N-CHX-CO and A together are

cHy O
N co N
Rl - RL CO =
\NL(’]’ ~ X
s
R

\ N \ s
R2 Z co = Rl
N /
\ S
R CH3 C(CH3)
3)3
oy /7 co -
Rl\N 74
Rl N CO = /
N /I C(CH3)3 \ s
N o- R? CH;
Lz i CH Rl\N)Y / )
3 \ S
Rr2

-
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2 r2,2-trifl e 2-fluoroisopropyl, trifluoroisopropyl,
| sopropyl :@5&}4%?3/ cycl opropyl, forrryl , acetyl, pro- pi onyl ,
(CH[err])ZCHCO pi val oyI, benzoyl or one of the residues 2 5 FEB
1997

24

Co - CH3
\N\/\(’NJ/CO - ICH3 )\(Ico -
S

R?
N co -
1
CH - Xy 7
o Z \ s CHj3
R 2
1 N CO - R CHa w N o
T S
LZ s \ S
C(CH3)3 X2
N co -
R 7
N
CHs s C(CH3)3
CH3 . 1 ; -
N CO - R\N 7
1
T Y \ s CH3
R? CH
\ , S CH; iy 3
R CH3
CHj
co -
CHa> KN
CHj }12 S Hz s
N CHj3 CO
\ S CHa
R? o
CH3
C(CH3)3

C(CH3)3 RL o -
R N B j co
-\
“~x 4 © R? Z

CH3

-

—
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CHj3
XL Y
N - |\ i \ s
\ S
-

R"

CH3 N CO -
CH3 Rl /d
N co - ~N /
1 7 N CO — \ ©
R'\N / R2
\ 0 R s /
R2 o
2

}a' CHz C(CH3)3
CH,y 1
N0 cicH): R-bk 0 )
N _co- H
R e
0 SN
}zz CH3 \2 © CHj
R
CH3
CHj3
CHy N_ co-
CHj Rl 7
CH3 ~y /
N_ _co- No-0=- | © .
RL_ s ] RL_ 7 /Z R2 CH3
N
o)
ta \z ° CHs C(CH3) 3
R
N COo -
1 7
CH3)3 R\NL(
C (CH; CH; \ o /
N_ co- . R? CHs
Rl ’d CH;
\N\ 5 / N

—_—
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[err]

W ng residues:
91-53 bogether is one of the follo
or RieppbaMas2o

26
C(CH3)3
N co -
3 0 KI\ N ’d
N_ co- \ - \ (
o]
}22 CHj CHj .
CHj
CHj3
1 /N co o
P\N I Rl\N ‘4
N CO = \ o] CH; \ O
\ ° CH;
R2
N CO -
Ry /\(/I
0]
N _co- |\ , cHs i,
Rrl 2 X ) .
SN / RI\N / /
\ © \ (
R2 '
C(CH3)3
C{(CH3)3 ) N
cH )
T Y
11\1\1 ’d / i, ! N
\ ° N CO =
2
R R\N /I
\ S
R2
_— .
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RS is hydrogen, methyl, ethyl, 2-fluoroethyl, 2,2-difluoroethyl,
trifluoroisopropyl, propyl, soproypyl, or

~ CHz
: : : f CFy
~
~Sch, CH:  ““cH cu, e ~ cH,
CH3 CF3 F OCH3 OBu
~ ~ ~
“~cH, CHz CHy CH; ~c,
o o \Q CH ) :
ClCH3)3 3 . CH (CH3) 2
N
h CH3 CHz CHz
N ocH; oCH;
H
OCH3 ' OCH3 OCHj3 OCH3
~N OCH
OcHs OCH3 ocH; O
CY .
OCH; CH»
CF3 CF3

Ré is hydrogen, methyl, ethyl, 2-fluoroethyl, 2,2-difluoroethyl,
trifluoroethyl, trifluoroisopropyl, propyl, isopropyl, tert-bu-

tyl, or e
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\CH2
: f CF;
~
“ScH, CHz ~~ch; ~~CcHp cr, “cH,
CHy CF3 F OCHj; OBu
~ CH»
CHs :

CH(CH3) 2

OCH3 : OCH3

CH» OCH3

CF3 CF3 CF3
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N

N CON (CH3) 2
COOEt ,N COOMe /J/
_7’ 94 :
N

\

——

w0

Et
CONH2 /N coo /J/
/ s
s c

H

s [
i:7’,c0N(B z1)2 /ijpr’ cooBzl ;:j?:'

5
COOEt
N CON (le) 2 N CH3 /
8
S

St
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30
CH(CH3) 2 CH{CHj3) > CH(CH3I{I2 -
)\(J/COOEI‘. )\(ICOOMe )\(/IC Bz
s

CH(CH3) 2

CH(CH3) 2 )\(/N CONHBzl
o g
N]C 2 CH(CH31)\12 s /
ON (CH3)
S )\(/IC (CH3) 2
S CH(CH3) 2

CH(CHs) /\\( ity
N. cON{(Bzl), CH(CHi)z I
/I N - COOEt
TN
S

CH3
CH(CH3)2 CH(CH3) 2

N
/N CON(Bzl); CH{CH3)2 )Y COCEt
J N CH; .

: )\q

CH3 CH(CH3) 32

~)

CH(CH3)2

N
4
S -
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[err] A B, F, G and X have the neanings as described above; t, u,
v and w are QMQ&{)@?\&Q&tIy 0 or 1; 13 A and B together are

31

~ ~
\Cﬂz ~ CH» \Cl-lz CHy CHz

AA A A A
=A==

COOEt COOMe ' "cooBzl CONHBz1 CONH3

e

\Cﬂz
\Cﬂz )\ )\
)\ s’ N s’ SN
g’ N \ _l ):'.:( >——__[
\—"-"'—-( COOEt CH3

CON (CH3) 2 CH3 CHs
CON{Bzl)2
cw, N cH, ~ex,
8= N A s’ N
CON(Bzl)2 CHj COOEt
\Cﬂz
Ay
~

_—_

T

\_
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vco ) S <L COOEt
W \\S\J .
S cooc cbopt CH3  ocoope CH3 S\ /Z
q c S cl 0 cooc
- lj\—/?/ CH» \S ) §_ cooc
\S COOCH; <\—K
/ N s
~
/ CH P, s )/ S_Z /@
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CH,
CHa
/
1 o]
S. o) N
N / i\] CHj N NI \
\ / y/, \ ! 0 CHj
CH
3 CH;3 CH3 o N
\_/
CHj
) ~rT
/ o, Z
N v s X
CH
CHj3 3 CH;

S =N \« W
S =N
S _SEt
s
~5 ~reer W \ »/A
N N-N N =N
?H‘Cﬁa)z 7/@ s

s s
\§ NW”N‘crucng)z \(;\I-, \§-l I N
) -
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OEt CH(CH3) 2
: : : ' CF; ‘ _CH3
C(CH3)3 © \© ©

CH3
i CF, i ,OCH3

CFs OCH; OCHj3
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R5~-N-CHR7-5-membered heteroaryl are

COOCH3

Oy Sy Oy
| (_)\(/ CON(CH3) 2 —7/
T

| s

O\(/N — (N_J\(/N_(caa
s L

O\( COOEt
O\( CON(Bzl)2
94 L,

ONHB2z (BYN CH
(j\( —7/0 1 I\l] q J/
(—)\( / CON (Bzl);

| s ql)\ft

aiey gy O Q@
! T oL O

0O Y

| s
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R5-N-R6é together are

CH3 -
s / —N\CH / (
_NO —N ’ —N, :°
CHj3 —N
CHj

—~N 0 =—N O —N 0O

— A
Z-_/ CHj CH3 CH3 CH3
cHs CH3
7\ I\ ,'o N _NC><CH3
R NIV cHs
CHi

CH;
CH3 '
-0 —0-a
-0~
CHj

-— N CHj,

—_— NC>= o) —ND—- COOBzl
CHj;
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CH3 F
OCH3
OCH
CHj 3
\N@
CH3
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N

X is a hydroxy, alkoxy (preferably Ci-4), phenoxy or benzoxy mo-

iety.
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More preferred are compounds where the substituents have the fol-
lowing meanings:

8 R is ethyl, methyl, 2-fluorocethyl, 2,2-difluoroethyl,
2,2,2-trifluorocethyl, 2-fluoroisopropyl, trifluoroisopro-
pvl, isopropyl, propyl, cyclopropyl, benzyloxycarbonyl,
methyloxycarbonyl, lactyl, methylaminosulfonyl,tosyl,
ureyl, mesyl, N(CH3);, amidino. methoxy, benzyl, 4-pheno-

10 xybenzyl, 4-benzyloxybenzyl, or 3,4,5-trimethoxybenzyl

R2 is hydrogen, methyl, ethyl, 2-fluoroethyl, 2,2-difluoroce-
thyl, 2,2,2-trifluoroethyl, isopropyl, propyl, butyl, cy-
clopropyl, formyl, acetyl, propionyl, pivaloyl, benzoyl

15 or benzyl,

R1-N-R? together are

20 CH; N/j
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35 A, B, D, E, F, G and X have the meanings as described above;
t, u, v and w are independently 0 or 1;

A and B together are
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£ and F together are '

10
RIR2N-CHX-CO and A together are
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s O N co-
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is a hydroxy, Ci-s—alkoxy or benzyloxy moiety;

is hydrogen, methyl, ethyl, 2-fluorocethyl, 2,2-difluoro-
ethyl, propyl, isoproypyl, cyclopropyl, cyclopentyl,
cyclohexyl, benzyl, 4-phenoxybenzyl, 4-benzyloxybenzyl or
3,4,5-trimethoxybenzyl

is hydrogen, methyl, ethyl, 2-fluoroethyl, 2,2-trifluorc-
ethyl, propyl, isopropyl. tert-butyl, cyclopropyl, cyclo-
pentyl, cyclohexyl, benzyl, 4-phenoxybenzyl, 4-benzyloxy-
benzyl, 3,4,5-trimethoxybenzyl, phenyl, 4-phenoxyphenyl,
4-benzyloxyphenyl, 3,4,5-trimethoxyphenyl or
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These examples illustrate but do not limit the scope of the pres-
ent invention.

5 The peptides of the formula I are composed preferably of L-amino
acids but they may contain one or more D-amino acids. '

The new compounds may be present as salts with physiologically
tolerated acids such as: hydrochloric acid, citric acid, tartaric

10 acid, lactic acid, phosphoric acid, methanesulfonic acid, acetic
acid, formic acid, 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.

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 at the C terminus the peptide

20 chain is extended stepwise by one amino acid each time. In frag-
ment coupling it is possible to link together fragments of dif-
ferent lengths, and the fragments in turn can be obtained by se-
quential assemblage from amino acids or themselves by fragment
coupling.

25
Both in the sequential assemblage and in the fragmeant coupling
it is necessary to link the units by forming an amide linkage.
Enzymatic and chemical methods are suitable for this,

30 Chemical methods for forming the amide linkage are described in
- detail by Mdller, Methoden der organischen Chemie Vol. XV/2, pp 1

to 364, Thieme Verlag, Stuttgart, 1974; Stewart, Young, Solid
Phase Peptide Synthesis, pp 31 to 34, 71 to 82, Pierce Chemical
Conpany, Rockford, 1984; Bodanszky, Klausner, Ondetti, Peptide

35 Synthesis, pp 85 to 128, John Wiley & Sons, New York, 1976 and
other standard works on peptide chemistry. Particular preference
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

40 formation of the amide linkage using coupling reagents (activa-
tors, especially dicyclohexylcarbodiimide (DCC), diisopropylcar-
bodiimide (DIC), l-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline
(EEDQ), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochlo-
ride (EDCI), n-propanephosphonic anhydride (PPA), N,N-

45 bis(2-oxo-3-oxazolidinyl)- midophosphoryl chloride (BOP-Cl),
bromo-tris-pyrrolidinophosphonium hexa-fluorophosphate (PyBrop).
diphenylphosphoryl azide (DPPA), Castro’s reagent (BOP, PyBop),
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O-benzotriazolyl-N,N,N’,N’'-tetramethyluronium salts (HBTU), die-
thylphosphoryl cyanide (DEPCN), 2,5-diphenyl-2,3-dihy-
dro-3-oxo~-4-hydroxythiophene dioxide (Steglich's reagent; HOTDO)
and 1,1’'-carbonyldiimidazole (CDI}. The coupling reagents can be
employed alone or in combination with additives such as N,N-dime-
thyl-4-aminopyridine (DMAP), N-hydroxy-benzotriazole (HOBt),
N-hydroxybenzotriazine (HOOBt), 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 the amide linkage is
necessary for both reactants in chemical synthesis. Three conven-
tional protective group technigues 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 @-amino
group of the chain-extending unit. A detailed review of amino- '
acid protective groups is given by Miéller, Methoden der organis-.
chen Chemie Vol. XV/1, pp 20 to 906, Thieme Verlag, Stuttgart,
1874. The units employed for 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 the Z, Boc
or Fmeoc protective group technigue, with one of the reactants in
the said Merrifield technigue being bonded to an insoluble poly-
meric support (also called resin hereinafter). This typically en-
tails the peptide being assembled sequentially on the polymeric
support using the Bo¢ or Fmoc protective group technigque, the
growing peptide chain being covalently bonded at the C terminus
to the insoluble resin particles (cf. Fig. 1 and 2). This pro-
cedure makes it possible to remove reagents and byproducts by
filtration, and thus recrystallization of intermediates is un-
necessary.

The protected amino acids can be linked to any suitable polymers,
which merely have to be insoluble in the solvents used and to
have a stable physical form which makes filtration easy. The
polymer must contain a functional group to which the first pro-
tected amino acid can be firmly attached by a covalent bond.
Suitable for this purpose are a wide variety of polymers, eg.
cellulose, polyvinyl alcohol, polymethacrylate, sulfonated poly-
styrene, chloromethylated styrene/divinylbenzene copolymer
(Merrifield resin), 4-methylbenzhydrylamine resin (MBHA-resin),
phenylacetamidomethyl-resin (Pam~resin), p~benzyloxy-benzyl-alco-
hol-resin, benzhydryl-amine-resin (BHA-resin), 4- (hydroxyme-
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thyl)benzoyloxy-methyl-resin, the resin of Breipohl et al. (Tet-
rahedron Letters 28 (1987) 565; supplied by BACHEM), 4-(2,4-di-
methoxyphenylaminomethyl )phenoxy-resin (supplied by Novabiochem)
or o-chlorotrityl-resin (supplied by Biochellas).

Suitable for peptide synthesis in solution are all solvents
which are inert under the reaction conditions, especially water,
N,N~-dimethylformamide (DMF), dimethyl sulfoxide (DMSO), acetoni-
trile, dichloromethane (DCM), 1,4-dioxane, tetrahydrofuran (THF),
N-methyl-2-pyrrolidone (NMP) and mixtures of the said solvents.
Peptide synthesis on the polymeric¢c 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. After synthesis is com-
plete, the peptide is cleaved off the polymeric support. The
conditions under 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 liquid anhydrous hydrogen.fluoride, in anhydrous
trifiluoromethanesulfonic acid, in dilute or concentrated trifluo-
roacetic acid, palladium-catalyzed cleavage in THF or THF-DCM
mixtures in the presence of a weak base such as morpholine or
cleavage in acetic acid/dichloromethane/trifluorcethanol mix-
tures. Depending on the chosen protective groups., these may be
retained or likewise cleaved off under the cleavage conditions.
Partial deprotection of the peptide may also be worthwhile when
certain derivatization reactions are to be carried out. Peptides
dialkylated at the N-terminus can be prepared either by coupling
on the appropriate N,N-di-alkylamino acids in solution or on the
polymeric support or by reductive alkylation of the resin-bound
peptide in DMF/1% acetic acid with NaCNBHi and the appropriate
aldehydes. 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 commer-
cially-available materials using methods known in the art. For
example, amino acids building blocks with R! and R? moieties can
be prepared according to E. Winsch, Houben Weyl, Meth. 4. Org.
Chemie, Bd. XV, 1, p. 306 following, Thieme Verlag Stuttgart 1974
and Literature cited therein. Peptides with ¥y- or d&-lactam
bridges can be prepared by incorporating the appropriate lactam—
bridged dipeptide units (R, Freidinger, J. Org. Chem. (1982)
104-109) into the peptide chain. Peptides with thiazole-, oxa-
zol~, thiazolin- or oxazolin-containing dipeptide building blocks
can be prepared by incorporating the appropriate dipeptidic units
(P. Jouin et al., Tetrahedron Letters (1992), 2807-2810; P. Wipf
et al., Tetrahedron Letters (1992}, 907-210; W.R. Tully, J. Med.
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Chem. (1991), 2065; Synthesis (1987), 235) into the peptide
chain.

The compounds of this invention may be used to inhibit or other-
wise treat solid tumors {e.g. tumors of the lung, breast, colon,
prostate, bladder, rectum, or endometrial tumors) or hematologi-
cal malignancies (e.g. leucemias, lymphomas) by administration of
the compound to the mammal. Administration may be by any of the
means which are conventional for pharmaceutical, preferably onco-
logical, agents, including oral and parenteral means such as sub-
cutaneously, intravenously, intramuscularly and intraperito-
neally. 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 composi-
tions may be combination products, i.e., may also contain other
therapeutically active ingredients.

The dosage to be administered to the mammal will contain an ef- .
fective tumor-inhibiting amount of active ingredient which will
depend upon conventional factors including the biological activ-
ity of the particular compound employed; the means of administra-
tion; the age, health and body weight of the recipient; the na-
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 5 to 250 milligrams per kilogram of
body weight on oral administration and about 1 to 100 milligrams
per kilogram of body weight on parenteral administration.

The novel compounds can be administered in conventional solid or
ligquid pharmaceutical administration forms, eg. uncoated or
(film-)coated tablets, capsules, powders, granules, suppositories
or solutions. These are produced in a conventional manner. The
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.
Sucker et al.: Pharmazeutische Technologie, Thieme-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 invention.
The proteinogenous amino acids are abbreviated in the examples
using the known three-letter code. Other meanings are: TFA = tri-
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fluoroacetic acid, Ac¢c = acetic acid, Bu = butyl, Et = ethyl, Me =
methyl, Bzl = benzyl.

A. General procedures

I. The peptides claimed in claim 1 are either synthesized by
classical solution synthesis using standard Z- and Boc-methodol-
ogy as described above or by standard methods of solid-phase syn-
thesis on a completely automatic model 431A synthesizer supplied
by APPLIED BIOSYSTEMS. The apparatus uses different synthetic
cycles for the Boc and Fmoc protective group techniques.

a) Synthetic cycle for the Boc protective group technique

1. 30% trifluoroacetic acid in DCM 1 x 3 min
2. 50% trifluorocacetic acid in DCM 1 x 1 min
3. DCM washing 5 x 1 min
4. 5% diisopropylethylamine in DCM 1 x1min
5. 5% diisopropylethylamine in NMP l1x1min
6. NMP washing 5 x 1 min
7. Addition of preactivated

protected amino acid

{activation with 1 eguivalerit of

DCC and 1 equivalent of HOBt in

NMP/DCM) ;

Peptide coupling (lst part) 1 x 30 min
8. Addition of DMSO to the reaction

mixture until it contains 20% DMSO

by volume
9. Peptide coupling (2nd part) 1 x 16 min
10. Addition of 3.8 equivalents of

diisopropylethylamine to the reaction

mixture
11. Peptide coupling (3rd part) 1 x 7 min
12. DCM washing 3 x1min

13. if conversion is incomplete,

repetition of coupling (back to 5.)
14. 10% acetic anhydride,

5% diisopropvlethylamine in DCM 1 x 2 min
15. 10% acetic anhydride in DCM 1 x4 min
16. DCM washing 4 x 1 min
17. back to 1.

BOP-Cl and PyBrop were used as reagents for coupling of the
amino acid following N-methylamino acids. The reaction times were
correspondingly increased. In solution synthesis, the use of ei-
ther Boc-protected amino acid NCAs (N-tert.-butyloxycarbonyl-
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amino acid-N-carboxy-anhydrides) or Z-protected amino acid NCaAs
{N-benzyloxycarbonyl-amino acid~-N-carboxy-anhydrides) respec-
tively is most advantageous for this type of coupling.

b) Synthetic cycle for the Fmoc protective group technique

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

protected amino acid (activation

by 1 equivalent of TBTU and

1.5 equivalent of DIPEA in DMF);

Peptide coupling 1l x 61 min
6. DMF washing 3 x 1 min
7. 1if conversion is incomplete,

repetition of coupling (back to 5.)
8. 10% acetic anhydride in DMF 1 x 8 min
9. DMF washing 3 x 1 min

10. back to 2.

BOP-Cl and PyBrop were used as reagents for coupling on the
amino acid following the N-methylamino acids. The reaction times
were correspondingly increased.

II. Reductive alkylation of the N terminus
The peptide-resin prepared as in Ala or AIb was deprotected at

the N terminus {(steps 2-4 in AIb or 1-6 in Ala) and then reacted
with a 3-fold molar excess of aldehyde or ketone in DMF/1l% acetic

acid with addition of 3 egquivalents of NaCNBH;. After reaction was

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

IX1I. Workup of the peptide-resins obtained as in Iz and II

The peptide-resin was dried under reduced pressure and trans-
ferred into a reaction vessel of a TEFLON HF apparatus (supplied
by PENINSULA). Addition of a scavenger, preferably anisole (1
ml/g of resin), and in the case of tryptophan-containing peptides
of a thiol to remove the indolic formyl group, preferably ethane-
dithiol (0.5 ml/g of resin), was followed by condensing in hydro-
gen fluoride (10 ml/g of resin) while cooling with liquid N;. The
mixture was left to warm to 0°C and stirred at this temperature
for 45 min. The hydrogen fluoride was then stripped off under re-
duced pressure, and the residue was washed with ethyl acetate in
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order to remove remaining scavenger. The peptide was extracted
with 30% strength acetic acid and filtered, and the filtrate was
lyophilized.

5 IV. Work-up of the peptide-resins obtained as in Ib and Il

The peptide-resin was dried under reduced pressure and then sub-
jected to one of the following cleavage procedures, depending on
the amino-acid composition (Wade, Tregear, Howard Florey FmocC

10 Workshop Manual, Melbourne 1985).

Cleavage conditions
15
TFA Scavenger Reaction time
1 95% 5% H20 1.5 h
20 2 95% 5% ethanedithiol/anjfisol 1,5 h
(1:3)

The suspension of the peptide-resin in the suitable TFA mixture
was stirred at room temperature for the stated time and then the

25 resin was filtered off and washed with TFA and DCM. The filtrate
and the washings were concentrated, and the peptide was precipi-
tated by addition of diethyl ether. After cooling in an ice bath,
the precipitate was filtered off, taken up in 30% acetic acid and
lyophilized.

30
V. When an o-chlorotrityl-resin (supplied by Biohellas) is used,
the suspension of the peptide-resin in an acetic acid/trifludoroe-
thanol/dichloromethane mixture (1:1:3) is stirred at room tem-
perature for 1 h. The resin is then filtered off with suction

35 and thoroughly washed with the cleavage solution. The combined
filtrates are concentrated in acuo and treated with water. The
precipitated solid is removed by filtration or centrifugation,
washed with diethyl ether and dried under reduced pressure.

40 VI. Purification and characterization of the peptides

Purification was carried out by gel chromatography (SEPHADEX
G-10, G-15/10% HOAc, SEPHADEX LH20/MeOH) with or without subse-
quent medium pressure chromatography (stationary phase: HD-SIL

45 C-18, 20-45 4, 100 A; mobile phase: gradient with A = 0.1% TFA/
MeCH, B = 0.1% TFA/HO).
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The purity of the resulting products was determined by analytical
HPLC (stationary phase: 100 2.1 mm VYDAC C-18, S5 1, 300 A; mo-
bile phase: CH3;CN/H;0 gradient, buffered with 0.1% TFA, 40°C).
Characterization was by amino-acid analysis and fast atom bom-
bardment mass spectroscopy.

B. Specific procedures
EXAMPLE 1 (SEQ ID NO: 1)
N,N-Dimethyl-Val-Val-N-methyl-Val-Pro-Pro-vVal~Phe~NH;

1.98 g of Fmoc~-RINK-resin (substitution 0.46 mmol/g), correspond-
ing to a batch size of 0.84 mmol, were reacted as in AIb with

1.26 mmol each of
Fmoc-Phe-0H Fmoc-N-methy1-val-OH
Fnoc~Val-OH Fmoc~-Val-OH
Fmoc-~-Pro-0H Fmoc~Val-0OH
Fmoc~Pro-OH

The aminc acid following the N-methylamino acid was coupled on
with PyBrop as coupling reagent. After the iterative synthetic
cycles were completed, the peptide-resin underwent N-terminal
deprotection (steps 2-4 in AIb), and was further reacted with
agqueous formaldehyde solution as in AII and then dried under re-
duced pressure. The resulting resin was subjected to' TFA cleavage
as in AIV. The crude product (590 mg) was purified by gel
filtration (SEPHADEX-LH-20). The yield was 295 mg.

EXAMPLE 2 (SEQ ID NO: 2)

N
N,N-Dimethyl-Val-vVal-N-Me-Val-Pro ——HN 4;j>
: S

4.11 g of Fmoc-Pro-p-alkoxybenzyl-alcohol-resin (substitution
0.73 mmol/g), corresponding to a batch size of 3 mmol, were
reacted as in AIb with 4.5 mmol each of

Fmoc-N-MevVal-0OH
Fmoc-vVal-0OH
Fmo¢-vVal-OH. This Sheet Has Been Replaced

[T
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The amino acid following the N-methylamino acid was in this case
reacted with double coupling using PyBrop or Bop-Cl with in-
creased reaction times. After the synthesis was complete, the
peptide-resin underwent N-terminal deprotection (steps 2-4 in
5 AIb), and was further reacted with aqueous formaldehyde solution
as in AITI and then dried under reduced pressure. The resin ob-
tained in this way was subjected to TFA cleavage as in AIV. The
crude product (750 mg) was employed directly for the next cou-
pling. 100 mg of this compound were reacted with 45 mg of
10 ({S)-2-[l-amino-2-phenylethyllthiazole and 230 mg of PyBop with
the addition of 192 pl of DIPEA in DMF at room temperature for 2
d. The reaction mixture was purified by gel chromatography (Se-
phadex LH-20, methanol) and the product fractions were combined.
83 mg of product were obtained.
15
The following compounds were prepared and can be prepared accord-
ing to examples 1 and 2:

Xaa vVal Xan Pro Pro Val Phe
Xaa vVal Xan Pro Pro Val Xac
Xaa Val Xan Pro Pro Val Xad
Xaa Val Xan Pro Pro Val Xae
. Xaa Val Xan Pro Pro Val Xaf
.  Xaa Val Xan Pro Pro Val His-NH;
Xbo Val Xan Pro Pro Val Phe-NH»
10. Xaa Val Xan Pro Pro Val Xag-NH;
11. Xaa Val Xan Pro Pro Val Xah
12. Xaa Xbe Xan Pro Pro Val Trp-NH:
13. Xaa Val Xan Pro Pro Xai Phe-NH;
30 14. Xae Val Xan Pro Pro Ile Phe-NH;
15. Xaa Val Xan Pro Xal Val Phe~NH;
16. Xaa Val Xan Pro Xak Val Phe-NH;
17. Xaa Val Xan Xak Pro Val Phe-NH;
18. Xaa Val Xan Xal Pro Val Phe~NH;
35 19. Xaa Val Xao Pro Pro Val Phe-NH;
20. Xaa Val Xam Pro Pro Val Phe-NH,
21. Xaa Xap Pro Pro Val Phe-NH;
22. Xaa Xag Pro Pro Val Phe-NH,
23. Xaa Ile Xan Pro Pro Val Phe-NH;
40 24. Xaa Xai Xan Pro Pro Val Phe-NH,
25. Xaa Leu Xan Pro Pro Val Phe-NHz
26. Xar Val Xan Pro Pro Val Phe-NH;
27. Xas Val Xan Pro Pro Val Phe-NH,
28. Xat Val Xan Pro Pro Val Phe-NH: —_—
45 29. Xau Val Xan Pro Xal Vval Phe-NH, This §
30. Xav Vval Xan Pro Pro Val Phe-NH; s Sheet Has Been
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2, 2-di
32. Xaw
33. Xax
34. Xaa
35. Xaz
36, Xba
37. Xaa
38. Xaa
39. Xaa
40. Xaa
41. Xax
42, Xaw
43. Xat
44. Xaa
45. Xaa
46. Xaa
47. Xaa
48. Xaa
49, Xav
50. ZXaa
51. Xaa
52. Xaa
53. Xaa
54. Xaa
55. Xaa
56. Xaa
57. Xaa
58. Xaa
59. Xaa
60. Xaa
61. Xaa
62. Xax
63. Xaw
64. Xbo
65. Xat
66. Xaa
67. Xat
68. Xaa
69. Xaa
70. Xav
71. Xaa
72, Xaa
73, Xaa
74. Xaa
75. Xaa
76. Xaa
77. Xaa
78. Xaa

202
flu

vVal
val
val
Val
vVal
Vval
Val
Vval
val
Val
Val
vVal
Xai
val
val
Val
Val
val
val
val
val
val
val
val
val
val
val
val
val
val
val
val
Vval
Val
Xai
Xai
Xap
Xaqg
val
Xap
Xaq
val
val
val
val
Val
val

uor oet hyl ,

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Pro
Pro
Xan

Xan

Xbg

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xak
Pro
Pro
Pro
Pro
Pro
Pro
Xbb
Xbe
Xbg
Xbh
Xbi
Xbk
Xbl
Xbm
Xbn
Pro
Pro
Pro
Pro
Pro
Pro

Pro

Pro
Pro
Pro
Pro
Pro
Pro
Xbb

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xak
Pro
Pro

27 R err]

63
Val Phe-NH;
Val Phe-NH;
Phe Phe-NH;
Val Phe-NH:
Val Phe-NH;
Val-NH;

Xbd

Val-NH;
Val-NH;
Val-NH;
Val-NH;
Xai-NH;
Val-NH;
Val-NH;
Val

Val-NH;

Pro-NH;

Pro
Xbf

Pro-NH;

Pro-NH;

PYo-NH;
Pro-NH;
Pro-NH;
Pro-NH;
Pro-NH;
Pro-NH;
Pro Pro-NH,
Pro-NH;
Pro-NH;

I s hydrogen,

trifluoroisopropyl, propyl,

met hyl ,

et hyl,

soproypyl, or

This Sheet Has Been Replaced
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79.
80.
8l.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

Xaa
Xaa
Xaa
Xaa
Xax
Xbo
Xav
Xaa
Xaa
Xaa
Xaa
Xbo
Xbo
Xbo
Xaa
Xaa
Xby
Xed
Xee
98. Xetf
99. Xbz
100. Xeg
101. Xca
102. Xcb
103. Xcb
104. Xec
105. Xce
107. Xeg
108. Xch
109. Xci
110. Xck
111. Xcl
112, Xcm
113. X¢en
114. Xhn
115. Xho
116. Xhp
117. Xhqg
118. Xby
119. Xed
120, Xee
121. Xef
122, Xbz
123. Xeg
124. Xca
125. X¢cb
126. Xce

Val
Val
val
val
val
val
Val
Val
val
Val
val
val
val
Xbe
val

val
val
val
val
val
val
val
val
val
val
val
val
val
val
val
val
val
Vval
val
Val
val
val
Val
Val
val
vVal
Val
val
val
val
val

Xao
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

Pro-NH;
Pro-NH;
Pro—~NHz
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Xbg
Xbi
Xbl
Xbg
Xbl
Xbg
Xbx

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro-NH;

val
val
val
val
val
val
val
val
Val
val
Val
val
val
Val
Val
val
Val
val
val
val
Val
val
val
val
val
val
val
val
val
val
val

64
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[err] 0050/43202

65
127.Xce Val Xan Pro Pro Val NH»
128. Xcg Val Xan Pro Pro val NH;
129. Xch Val Xan Pro Pro val NH;
130. Xci val Xan Pro Pro Val NH;

5 131. Xck Val Xan Pro Pro Val NH;
132. Xcl val Xan Pro Pro Val NH,
133. Xcm Val Xan Pro Pro Val NH,
134. Xcn Val Xan Pro Pro Val NH:
135. Xhn Val Xan Pro Pro Val NH;

10 136, Xho Val Xan Pro Pro vVal NH;
137. Xhp val Xan Pro Pro Val NH,
138. Xhg Val Xan Pro Pro Val NH,
139. Xby Val Xan Pr¢ Pro NH;
140. Xed val Xan Pro Pro NH;

15 141. Xee Val Xan Pro Pro NH;
142. Xef Val Xan Pro Pro NH;
143, Xbz Val Xan Pro Pro NH;
144. Xeg vVal Xan Pro Pro NH;
145. Xca Val Xan Pro Pro NH;

20 146. Xcb val Xan Pro Pro NH;
147. X¢cc val Xan Pro Pro NH;
148. Xce vVal Xan Pro Pro NH;
149. Xcg vVal Xan Pro Pro NH;
150. Xch val Xan Pro Pro NH;

25 151. X¢ci val Xan Pro Pro NH;
152. Xck val Xan Pro Pro NH;
153. Xcl val Xan Pro Pro NH;
154, Xcm vVal Xan Pro Pro NH»
155. Xen val Xan Pro Pro NH;

30 156. Xhn Val Xan Pro Pro NH:
157. Xho Val Xan Pro Pro NH,
158. Xhp Val Xan Pro Pro NH»
159. ¥hg vVal Xan Pro Pro NH;
160. Xaa val Xan Pro Pro Val Xei

35 161. Xaa Val Xan Pro Pro Val Xem
162. Xaa Val Xan Pro Pro Val Xeo
163. Xaa Vval Xan Pro Pro val Xep
164. Xaa Val Xan Pro Pro Val Xeg
165, Xaa Val Xan Pro Pro Val Xex

40 166.Xaa Val Xan Pro Pro Val Xey
167.Xaa Val Xan Pro Pro Val Xfb
168. Xaa Val Xan Pro Pro Val Xfe
169. Xaa Val Xan Pro Pro Vval Xfh

170. Xaa Val Xan Pro Pro val Xfu

45 171.Xaa Val Xan Pro Pro Val Xfv This SheetHasBeenRe laced
172. Xaa Val Xan Pro Pro Val Xft
173. Xaa Val Xan Pro Pro Val Xfw
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trifluoroethyl,
[err]

[err]
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174. Xaa
175. Xaa
176. Xaa
177. Xaa
178. Xaa
179. Xaa
180. Xaa
181. Xaa
182. Xaa
183, Xaa
184. Xaa
185. Xaa
186. Xaa
187. Xaa
188, Xaa
189. Xaa
190. Xaa
191. Xaa
182, Xaa
193, Xaa
194. Xaa
185. Xaa
196. Xaa
197. Xaa
198, Xaa
199. Xaa
200. Xaa
201. Xaa
202, Xaa
203. Xaa
204. Xaa
205. Xaa
206. Xaa
207. Xaa
208, Xaa
209. Xaa
210, Xaa
211. Xaa
212. Xaa
213. Xaa
214. Xaa
215. Xaa
216. Xaa
217. Xaa
218, Xaa
219. Xaa
220. Xaa

val
val
val
Val
val
val
val
val
val
val
val
val
val
Val
val
Val
val
val
Val
val
val
val
Val
val
val
Vval
vVal
Val
val
Val
Val
Val
val
val
val
val
Val
val
val
val
val
val
Val
Val
Val
Val
val

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

et hyl ,

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

trifl uoroisopropyl,
29

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xek
Xen
Xer
Xep
Xeq
Xe
Xe

(a0 o 1

2-f 1 uor oet hyl ,

val
val
Val
Val
val
val
Val
val
Val
val
val
val
val
val
val
Xeh
Xen
Xeo
Xep
Xeq
Xer
Xet
Xeu
Xes
Xew
Xez
Xfc
X£f
Xfi
Xfs
Xfz
Xge
Xof
Xgm
Xgr
Xgu
Xgs
Xgx

Xhk

66
Xfx
Xga
Xgd
Xgg
Xgh
Xgi
Xgl
Xgs
Xgv
Xhe
Xay
Xhd
Xhb
Xhe
Xhl

I sopropyl,

2, 2-di f 1 uoroet hyl

tert-bu- tyl’ or

—
—_—
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[err] 0050/43202

67
221.Xaa Val Xan Pro Xeu
222.Xaa vVal Xan Pro Xes
223. Xaa Val Xan Pro Xfa
224, Xaa val Xan Pro Xf4

5 225. Xaa Val Xan Pro Xfg
226. Xaa Val Xan Pro Xfl
227. %aa Val Xan Pro Xfk
228. Xaa Val Xan Pro Xfm
229. Xaa val Xan Pro Xfn
10 230. Xaa Val Xan Pro Xfo
231. Xaa Val Xan Pro Xfp
232. Xaa Val Xan Pro Xfqg
233, Xaa Val Xan Pro Xfr
234, Xaa Val Xan Pro Xfy
15 235. Xaa Val Xan Pro Xgb
236. Xaa Val Xan Pro Xge
237. Xaa Val Xan Pro Xgk
238. Xaa Val Xan Pro Xgn
239. Xaa Val Xan Pro Xhi
20 240. Xaa Val Xan Pro Xgo
241. Xaa Val Xan Pro Xgp
242, Xaa Val Xan Pro Xgq
243, Xaa Val Xan Pro Xgt
244 . Xaa vVal Xan Pro Xgw
25 245, Xaa Val Xan Pro Xgz
246, Xaa Val Xan Pro Xhm
247. Xaa Xco Pro Pro Val Phe NH;
248, Xaa Xcp Pro Pro Val Phe NH;
249, Xaa Xcqg Pro Pro Val Phe NH;
30 250. Xaa Xcr Pro Pro val Phe NH;
251. Xaa Xcs Pro Pro Val Phe NH;
252. Xaa Xct Pro Pro Val Phe NH;
253, Xaa Xcu Pro Pro Val Phe NH;
254 -Xaa Xew Pro Pro val Phe NH;
35 255, 'Xaa Xcv Pro Pro Val Phe NH;
256, Xaa X¢x Pro Pro Val Phe NH;
257, Xaa Xcy Pro Pro Val Phe NH;
258, Xaa Xda Pro Pro val Phe NWH;
259, Xaa Xdb Pro Pro Val Phe NH,
40 260. Xaa Xdc Pro Pro Val Phe NH;
261, Xaa Xdd Pro Pro Val Phe NH,
262. Xaa Xdf Pro Pro Val Phe NH;
263. Xaa Xdg Pro Pro Val Phe NH;

264. Xaa Xdh Pro Pro Val Phe NH;
45 265. Xaa Xco Pro Pro Val NH; This Sheet Has Been Replaced

266,128 105 pro pro Ve 1m A

LX)

267. Xaa Xcq Pro Pro vVal NH

~
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268. Xaa
269 . Xaa
270. Xaa
271. Xaa
272, Xaa
273. Xaa
274. Xaa
275. Xaa
276. Xaa
277. Xaa
278. Xaa
279. Xaa
280. Xaa
281. Xaa
282. Xaa
283, Xaa
284. Xaa
285. Xaa
286. Xaa
287. Xaa
288. Xaa
289. Xaa
290. Xaa
291. Xaa
292. Xaa
293. Xaa
294. Xaa
295. Xaa
296, Xaa
297, Xaa
298. Xaa
299, Xaa
300. Xaa
301. Xaa
302. Xaa
303, Xds
304. Xdc
305. Xdu
306, Xdv
307. Xdw
308. Xdx
308. Xdy
310. Xdz
311. Xea
312. Xeb
313, Xec
314. Xds

Xcr Pro
X¢s Pro
Xct Pro
Xcu Pro
Xcw Pro
Xcv Pro
Xcx Pro
Xcy Pro
Xcz Pro
Xda Pro
Xdb Pro
Xdc Pro
Xde Pro
Xdf Pro
Xdg Pro
Xdh Pro
Xco Pro
Xcp Pro
Xcq Pro
Xcr Pro
Xcs Pro
Xct Pro
Xcu Pro
Xcw Pro
Xcv Pro
Xcx Pro
Xecy Pro
Xcz Pro
Xda Pro
Xdb Pro
Xdc Pro
Xdd Pro
Xdf Pro
Xdg Pro
Xdh Pro
Xan Pro
Xan Pro
Xan Pro
Xan Pro
Xan Pro
Xan Pro
Xan Pro
Xan Pro
Xan Pro
Xan Pro
Xan Pro
Xan Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pxo
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

val
val
val
val
val
Val
val
val
val
val
val
val
val
val
val
val
NH;
NH;

val
val
val
Val
val
val
val
Val
val
val
val
val

68
NHz
NH;
NHz
NH2
NH;
NH:
NH;
2
NH;
NH>
NH;
NH>
NH;
NH:
NH;
NH2
Phe NH;
Phe NH;
Phe NH;
Phe NH;
Phe NH;
Phe NH;
Phe NH;
Phe NH;
Phe NH;
Phe NH;
Phe NH;

-

e
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315. X4t
316. Xdu
317. Xdv
318. Xdw
319. Xdx
320. Xdy
321. Xdz
322, Xea
323. Xeb
324. Xec
325, Xds
326. Xdt
327. Xdu
328. Xdv
329. Xdw
330. Xdx
331. Xdy
332. xdz
333. Xea
334. Xeb
335. Xec
336. Xds
337. Xds
338. Xdv
339. Xds
340. Xdv
341. Xaa
342. Xaa
343, Xaa
344. Xaa
345. Xaa
346. Xaa
347. Xaa
348. Xaa
349. Xaa
350. Xaa
351. Xaa
352, Xaa
353. Xaa
354. Xaa
355. Xaa
356. Xed
357. Xby
358. Xby
359. Xef
360. Xef
361. Xca

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
val
val
val
Xan
Xan
val
val
val
val
val
val
val
val
val
val
val
Val
val
val
val
val
val
val
val
val
Val

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xhf
Xhg
Xhh
Xhf
Xhg
Xhh
Xhf
Xhg
Xhh
Xhf
Xhg
Xhh
Xhf
Xhg

Xan

Xan
Xan
Xan
Xan

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xfy
Xty
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

NH»
NH>
NH;
val
NH2
NH

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xfy
Xfy
Xty
Xgb
Xgb
Xgb
Xfy
Xfy
Xhi
X£
Xh
Xfy

<

69

Phe NH;

val Phe NH;
Val Phe NH;
Val Phe NH;
Val NH;
Val NH;
Val NH;

This Sheet Has Been Rep
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362. Xca Vval
363. Xaa Vval
364. Xaa Vval
365. Xaa Vval
366. Xaa Val
367. Xaa Val
368. Xaa Val
369. Xaa Vval
370. Xaa val
371. Xaa val
372. Xaa Val
373. Xaa Xcs
374. Xaa Xct
375. Xaa Xcs
376. Xaa Xct
377. Xaa Xcs
378. Xaa Xct
379. Xaa Xcs
380. Xaa Xct
381. Xaa Xcs
382, Xaa Xct
383. Xaa Vval
384. Xaa Val
385, Xaa Vval
386. Xaa Val
387. Xaa val
388. Xaa Vval
389. Xca Vval
390. Xby Val
391. Xca Vval
392. Xef val
393. Xef val
394. Xef Val
395, Xef val
396. Xef Val
397. Xef Val
398, Xef val
399, Xca Xct
400. Xaa
401. Xaa Leu
402, Xaa Ile
403. Xaa val
404. Xaa val
405, Xaa Vval
406, Xaa val
407. Xaa Vval
408. Xaa Dab

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xhf
Xnf
Xht
Xan
Xan
Xan
Xan
Pro

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xdp
Xdp
Xdp
Xdp
Z4q
Xdaq
Xdr
Xdr
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xty

Pro
Pro
Pro
Pro
Pxo
Pre
Pro
Pro

Xhi
Xdp
Xdqg
Xdr
Xdp

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

70

Phe NH,
Phe NH;»
Phe NH;

Xdi NHy
Xcs NH;
Xct NHz
Xcu NH;

.NH2

NH,

Xdi NH;

Xdk NH2

Xdl NH;

Xdm NH,

Zdn NH;

Xdo NH;

Phe Phe NH;

Phe Phe NH;

Phe Phe NH;

tLeu Phe NH;
tLeu Aic NH;
tLeu Tic NH;

tLeu Xan Pro Pro Val Phe NH;

Val Phe NH;
Val Phe NH,
tLeu Phe NH:
Leu Phe NH;
Ile Phe NH;
vVal Dab NH;

Val Ala NH;
Val Phe NH;

—_—_—
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409. Xaa
410, Xaa
411. Xht
412. Xhu
413. Xht
413(a).
414, ¥ht
415. Xhu
416. Xaa
417. Xaa
418. Xaa
419. Xaa
420, Xaa
421. Xaa
422, Xaa
423, Xa

424. Xhv
425. Xhw
426. Xhx
427. Xhv
428. Xhw
429, Xhx
430. Xhv
431. Xhw
432. Xhx
433, Xaa
434. Xaa
435. Xaa
436. Xaa
437, Xaa
438. Xby
439. Xby
440. Xby
441, Xby

442. Xby
443 . Xca

444. Xca
445, Xca
446, Xca
447. Xca
448. Xed
449, Xed
450. Xed
451. Xed
452, Xed
453, Xby
454 . Xby

Dab Xan
Dab Xan
val Xan
val Xan
val Xan

Xhu Val Xan Pro Pro Val NH;

val
Val
val
val
val
val
vVal
Leu
val
val
val
val
val
val
val
val
val
val
val
val
val
val
val
val
Val
val
val
val
val
val
val
val
val
val
val
val
val
val
Val
Leu
Leu

Xan
Xan
Xhy
Xhz
Xhy
Xhz
Xhy
Xhz
Xhy
Xhz
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

Pro
Pro
Pro
Pro
Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xty
Xty
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro Val
Pro NH;
Pro val

71
NH;

Phe

NH;

Pro Val Phe NH,

Pro val

Pro
Pro NH,
Pro val
Pro Val
Pro Vval
Pro val
Pro NH;
Pro NH;

NH;

val
val
val
val
val
val
NH;
NH»
NH,

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xia
Xib
Xic
Xid
Xie
Xia
Xib
Xic
Xid
Xie
Xia
Xib
Xic
Xia
Xie
Xia
Xib
Xic
Xig
Xie
Xi
Xib

[}

NH;

Phe
Phe
NH,

Phe
Phe
Phe
NH;
NH;
NH;

NH:
NH:
NH>

T

T—
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455. Xby
456, Xby
457, Xby
458. Xca
459. Xca
460. Xca
461. Xat
462. Xat
463. Xed
464. Xed
465, Xat
466. Xat
467. Xed
468, Xed
469. Xat
470. Xat
471. Xed
472. Xat
473. Xat
474. Xed
475. Xed
476. Xat
477. Xat
478. Xed
479. Xat
480, Xat
481. Xed
482, Xed
483, Xat
484 . Xat
485, Xed
486. Xed
487. Xat
488, Xat
489, Xed
490. Xed
491, Xat
492, Xat
493 . Xed
494. Xed
495, Xat
496. Xat
497. Xed
498. Xed
498, Xat
500. Xat

Ile
Ile
Leu
Leu
Val
val
val
val
val
Val
vVal
val
Val
val
val
val
Val
val
val
val
val
val
val
Val
val
val
val
val
val
val
val
val
val
val
val
Val
val
Val
Val
val
val
val
val
val
val
val

501. Xed Val

Xan
Xan
Xan
Xan
Xao
Xao
Xhf
Xhf
Xh§
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhe£
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf
Xhf

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pxo
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Xic
Xid
Xie
Xia
Xib
Xic
Xak

Xak
Xhr
Xak
X¥hr
Xak
Xhr
Xak
Xhr
Xak
Xia
Xib
Xic
Xid
Xie
Xhs
Xhs
Xak
Xhr
Xak
Xhr
Xak
Xhr
Xak

Xak
Xhr
Xak
Xhr
Xak
Xhr
Xak
Xhr
Xak
Xhr
Xak
Xhr
Xak
Xhr
Xak

NH;
NH;
Xfz

X£
Xf
Xf

z
A
2

Xbw
Xbw
Xbw
Xow
Xer

Xe

r

Xer
Xer
Xgi

Xg

Xgi
Xgi

Xi
Xi
Xi
Xi
Xi
Xi
Xi

i
i
i
f
f
f
f

g

Q Q

72

Phe NH,
Phe NH;
Phe NH;
Phe NH;
NH;

NH,
NH;
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502. Xed val
503. Xaa val
504. Xaa val
505. Xca val
506. Xca Vval
507. Xby Vval
508. Xby Vval
509. Xed val
510. Xed val
511. Xaa Leu
512. Xaa Leu
513. Xca Leu
514. Xca Leu
515. Xby Leu
516. Xby Leu
517. Xed Leu
518. Xed Leu
519. Xaa Lys
520. Xaa Lys
521. Xaa Lys
522. Xaa Lys
523. Xaa Chg
524. Xaa Chg
525. Xaa Chg
526. Xaa val
527. Xaa val
528. Xaa Vval
529, Xaa val
530. Xaa val
531. Xaa val
532. Xaa val
533. Xby val
534. Xca val
535. Xaa Val
536. Xby Vval
537. Xca Val
538. Xaa val
539. Xaa Val
540. Xim val
541. Xin Vval
542, Xio val
543. Xip val
544, Xiq val
545. Xkd val
546. Xim vVal
547, Xin Val
548. Xio Val

Xhf
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xii
Xii
Xii
Xan
Xan

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro
Xab
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Xhr
Pro
Xig
Pro
Xig
Pro
Xig
Pro
Xig
Pro
Xig
Pro
Xig
Pro
Xig
Pro
Xig
Pro
Pro
Pro
Xty
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xik
Pro

Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Xig
Xif

Xif

Xif

Xif

Xif

Xif

Xif

Xif

val
Vval
NH;

val

val
val
val
NH;
val

Xil

Xab

Val
Val
val
Val
val
val
val
val
val

73

Phe
NH;

NHz

Phe
Phe
NH;

Lys

NHz

Phe
Phe
Phe
Phe
Phe
Phe

g

NH

8]

NH»

NH2
NH2

NH>
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549. Xip Val
550. Xig val
551. Xkd val
552. Xim val
553. Xin Vval
554. Xio val
5585. Xip val
556. Xiq val
557, Xkd Vval
558. Xaa Vval
559. Xaa Val
560. Xaa Val
561. Xaa Val
562. Xaa Vval
563. Xaa Val
564. Xaa Val
565. Xaa val
566. Xaa Vval
567. Xaa Val
568. Xaa Val
569. Xaa Val
570. Xke Val
571. Xkf val
572. Xkg Val
573. Xkh Val
574. Xke Val
575.Xkf val
576. Xkg Val
577.Xkh Vval
578. Xke Val
579. Xkf Vval
580. Xkg Val
581. Xkh Val
582. Xaa Xc¢z
583, Xed Vval

Xan
Xan
Xan
Xan
Xan
Xan
Xan

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Pro
Xhf

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pxo
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro Vval
Pro val
Pro val
Pro NH;
Pro NH,
Pro NH,
Pro NH;
Pro NH;
Pro NH;
Pro val
Pro Val
Pro Val
Pro val
Pro Xiv
Pro Xiw
Pro Xiy
Pro Xix
Xiz

Xka

‘Xkb

Xke

Pro Vval
Pro val
Pro val
Pro val
Pro Val
Pro Val
Pro Vval
Pro Val
Pro NHj
Pro NH;
Pro NH,
Pro NH;
val Phe
Xhr NH,

74
NH>
NH,
NH

Xir
Xis
Xit
Xiu

Phe
Phe
Phe
Phe
NH;

NH;
NH;

NH;

Examples for the MS-characterization of the synthesized novel

compounds are given in the following table.

T——

\
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EXAMPLE {Fast atom bombardment EXAMPLE |Fast atom bombardment
No. M S analysis No. M S analysis

Mol.-Weight (measured) Mol.-Weight (measured)
3 798 56 550
16 810 101 853
24 811 115 845
28 811 139 579
30 825 234 641
33 881 403 811
34 845 544 869
37 649

Thissheet
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Table I - Seguence Identification of Compounds Prepared According

to Examples 1 and 2

Compound Number (s}

Sequence ID Number

38, 39, 52, 86-91, 93, 214~
246, 350-362, 366-368, 395-
398, 433-452, 459, 460, 469-
478, 504, 506, 508, 510, 530,
566-~569, 583

3, 9, 26-28, 30-33, 35, 36,
95-117, 341-343, 416, 417,
424-426, 526, 540-545, 570-573

4-7, 10, 11, 406, 558-561

8

12

14

St et—— ——

15, 16, 29

17, 18

18, 20

21, 22, 247-264, 303-313, 582

23, 402

24, 400

25, 401

34

37, 118-138, 344-346

40, 45, 189-213, 369-372, 383~
388, 503, 505, 507, 509, 531,
538, 562-565

41-43, 48, 49, 527
44 '

46, 50, 51, 62-65, 70, 139-
159, 347-349, 414, 415, 420,
421, 430-432, 528, 552-557,
578-581

47

53-61, 78, 422, 423, 539

66, 67, 94, 410, S24

68, 69, 284-302, 325-335

2

19
20
21

22
23
24

25
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LCompound Numbey () Sequence ID Number
73, 83-85 26 !
92 27
160-188 28
265-283, 314-324 29
336 30
337, 338 31
339, 340, 377-382, 399 32
363-365 33
373, 374 34
375, 376 35
389-391 36
393, 394 37
404 38
405 39
407 40
408 41
409 42
411, 412, 418, 419, 427-429, | 43
546-551, 574-577
413, 413(a), 453, 454, 457, 44
458, 512, 514, 516, 518
455, 456 ' 45
‘l4ss-4sa 46
| 461-464 47
| 479-502 48
| 515, 517 49
![513 50
519 51
520 - 52
521 53
522 54
523 55
525 56
529 57
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78
The symbols Xaa... in the summary have the following meanings:
Xaa:  N,N—Dimethylvaline
O
Xab: —HN\H‘\NH ,}
S
CH(CH3),

—nN :CON(le)z

Xac:
Xad: —HN ~CON[CH(CHs):)
Xae: —=HN CONHC(CHé)g

D
Xaf: __ N HN\)L S
o)
Xag:  Tetrahydroisoquinoline carboxylic acid
Xah: 1-Aminoindane—1-carboxylic acid
Xai: tert—Leucine or 2—tert—butylglycine
Xak:  Homoproline or pipecolic acid

Xal: 1-aminopentane~1—carboxylic acid

Xam: N-Methylisoleucine
Xan: N—Methylvaline eet Has Been Replaced

ao: - Moty \\Il\l\\\lll\l\\\l\l\\ll\
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Xan:
Xao:
Xap:

Xaq:

Xar:

Xas:

Xat:

Xau:

Xav:

Xaw:

Xax:

Xaz:

Xba:

Xbb:

79
N-Methylvaline

N-—Methylleucine

_ HN’QN‘(CO .

6  CH(CHy),

—HN
O  CH(CHs)

N-N-Dimethylisoleucine
N,N-Dimethylleucine
N,N-Dimethyl—tert—leucine

N,N-Dimethyl—3~—tert—butylalanin

N-Acetyl-N-methylvaline
N-Methyl-N-benzylvaline
N,N-Dibutylvaline

NH CH(CHs);

HZN’U\NH CO-

N-Benzylvaline

1 N
G Y,

This Sheet Has Been Rep.
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80
I ®)
N N
N P
W,
Xbd: —HN N(Bzl),
CH(CH;);
Xbe: o
—HN co-
NH;
l (9]
N
Xbf: Q/u\ N(Bzl),
| 0]
N N
Xbg HN'—</5]
I 0
N
Xbh: NH ¢
W/,
l O
N
. NH =
e <J/U\ 04
o
Na
l O
N
Xbk: NH

This Sheet Has Been Replaced
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2 5 FEB 1997 g050/43202 43 More preferred are conpounds

where the substituents have the fol- |low ng neanings: Rl is ethyl,
nmet hyl , 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2-fluoroi sopropyl, trifluoroisopro- 81 pyl, isopropyl, propyl,

cycl opropyl, benzyl oxycarbonyl, fret hyl oxycar bonyl , | actyl,

nmet hyl am nosul f onyl , t osyl , N4yl , nesyl, N(CH3)2, am dino. nethoxy,
benzyl, 4-pheno- xybenzyl, nzyl oxybenzyl, or

3,4,5-trimet hoxybenzyl R2 ogen, nethyl, ethyl, 2-fluoroethyl,
2, 2-di fl uor oe- thﬂl, 202 2-tlri fluoroethyl, |sopropyl, propyl,
butyl, cy-  Xbi N it

| © .
A

Xbn: P{
N CH;

Xbo: N—Methyl-N-isopropylvaline

I
CH; N~
| 0]
Xbp: —N
P NH
CH(CH3),
N7 |
CH, N
| O
Xbq: —N
NH
CH(CH;),

This Sheet Has Been Replaced
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clopropyl, fqgedsazesesy! ., propionyl, pivaloyl, benzoyl
R1-N-R2 together are P y P & e

Xbr:

Xbt:

Xbv:

Xbw:

82

N,N-Diethylvaline
N,N-Bis(2-fluoroethy!)valine

or benzyl,

-

cet Has Been Replaced
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[err] A Bn g g G and x have the nmeani ngs as descri bed above; t, u,
v and w are ﬂ 86 R&ently O or 1; A and B together are [err] [err]

83
Xca:N,N~-Dipropylvaline

Xcb:  N-Cyclopropylvaline

Xec: @ W/ﬁ\
Xcd: g @)
oo
Xce: <\: Nw/lc-l)\
Xcf: @N W/ﬁ\

Xcg: N-N

Xch: <\N\j o

This Sheet Has Been Repl
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84
Xci: Cl 0O
N
CO—
CH(CHs),
CH;
Xck: o
N
CH, CO~—
CH(CHs):
Xcl: QI o
CO—
CH(CH3),
Xcm: O/w
K/ 0
N
CO—
CH(CHs),
S/\
Xcn: o)
= K/N
CO~—
CH(CH;),
CO-~
Xco: N
0] C(CHa);
Xcp — NvCO—
0

e

e

This een Replaced
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85
CH,
CH
N CO-
Xeq: =N \S\
0] CH,
CH;
CH;
CH
N\/CO-
Xcr: —_—
O
cH, s
N_ _co-
Xes: L(/ )
S
cH, Ot
N_ _co-
Xet: - L(/ )
S
CH;
C(CHa)3
N
Xew _uq ¢ / Co-
S
N
S If

Xew: _HN,\()iZ, CO-

—_

———————

heet Has Been Replaced
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[err] 0050/43202 47 E and F-together are

Xex:

Xcz:

Xda:

Xdb:

Xde:

Xdd:

Xde:

CH,
N
_ L(/ / CO—-
o)
CH, CHs
N
_ L(, / CO-
o)
CH;,
N COo-
’d
-u ¢
o)
CH, ,CHs
N
) L( co
S
cH, CHs
N
_ L(, Cco-
S —~ CH,
CH;
N _co-
- T
S
N___co-
—uf ¢ I
S
CH,
CH, ,Hs
N
) L( o
o)
CH;

This Sheet Has Been Replaced
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[err]

R 85%@;@-3%- CO and A together are

Xdf:

Xdh:

Xdi:

Xdk:

Xdi:

CHs
N_ _co-
—aN /
o)
CH,
C(CHs)s
N__ CO-
-HN ¢
o)
CH,
N__ co-
—ul ¢
o)
CH,
cH, ,CHs
N_ _co-
—-HN /
S
cH, ,CHs
N__co-
-HN
o)
CH, ,CH
N _co-

87

This Sheet Has Been Replaced
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88

Xdn:

N _co-
Xdo: —HN ¢ /

o}
Xdp: N___co-
| S
Xdg: N _co-
Q\(, /
I S
CH;
Xdr: N_ _co-
Q\(/ g
i S
cH, ,CHs
CH N
Xds: 5&:(;‘? co-
t S /
CH;

e

is Sheet Has Been Replaced
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a9
CH, CH;3
CH3 N
Xdt:  \_ ¢ J, Co-
) S
CH;

cH, ,CHs
CHs L«N Co-
Xdu: VN /

Xdv: N

3

N
Xdw: /‘NL« / co-
3
N
Xdx: /\_NL(/ co-
cH, )/

is Sheet Has Been Replaced

T



[err] K
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Xdz:

Xea:

ch, O
N
CH.
Xeb: ‘3NL(/

C(CHa)s

CHN)\({Z/ co-
cH, ©

CH,3

Xec:

Xed:
Xee:

N,N-Diethyl-tert—leucin
N,N-Ditrifluoroethyl—tert—leucine
Xef: N,N-Dipropyl—tert—leucine

Xeg:  N~—Cyclopropyl—tert—leucine

2 O
Xeh: -HN\(U\NH

CH(CH3),

0050 Pasebydroxy, (ferr]-alkoxy or benzyloxy noiety;

e

——

—
e

This Sheet Has B

cen Replaced
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R err] 5 gygggggn met hyl , ethyl, 2-fluoroethyl, 2,2-difluoro-

et hyl, propyl, |soproypyl cycl opropyl, cycl opentyl, cycl ohexyl
benzyl, 4- phenoxybenzyl 4- benzyloxybenzyl or 3,4,5-trimet hoxybenzyl
R err] S hydrogen, met hyl, et hyl fluoroethyl, 2,2-trifluoro-

et hyl, propyl, isopropyl, tert- butyI fg1opropyl cycl o- pentyl,
cyclohexyl benzyl 4- phenoxybe , 4-benzyl oxy- benzyl ,

3,4, 5- trlnethoxybenzyl ph yl, enoxyphenyl 4- benzyl oxyphenyl ,
3,4, 5- trlnethgﬁﬁphenwhyp - [err]

0 OCH;
—HN NE
Xel CH(CH,), OCHjs
OCH;
O OCH;
—HN NH
Xem: OCH,
OCH;
| O
N OCH,
Xen: NH
~OCH;,
OCH;

_

_—

This Sheet Has Been
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Xep: —HN { /Z
S CH,

N
7
Xeq; —HN /
S
CH(CH3),

)\(/N COOEt
Xerm —HN _/7’

S
Xes: —HN

)\«N COOEt
Xet: —HN /Z
: S cm,

CH(CHa3),
/N COOEt
Xew —HE

This Sheet Has Been Replaced
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R -5-nmenb d het I i
[RF;H]_EL[%{;]&#%%% arge ered heteroaryl is [err]

93
] \_/
—HN N =
Xev. O
CH,
0]
DY
Xew: —=HN W)LNH’ /
CH(CHa).
CH,
O
: //
Xex: - HN NH
CH;
L
Xey: —HN N
3

%\
CH

This Sheet Has Been Replaced

ARG

[




[err] [erbh 50,4330

94
CH;,
o \
Xez —HN [(N
NH N,
‘en
CH(CHs); °

54
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These exanpl es, il | te but do not Iimt the scope of the pres- ent
i nventi on. Ti%é%ég?#égs of the fornmula | are conposed preferably of
L-am no acids but they may contain one or nore D-am no acids. The new
conpounds may be present as salts with physiologically tolerated acids such
as: hydrochloric acid, citric acid, tar®®ic acid, lactic acid, phosphoric
acid, nethanesul fonic acid, acety,¢coacid, formc acid, maleic acid, fumaric
acid, malic a;b%, suc- cini@ aciy, lonic acid, sulfuric acid, L-glutamc
acid, L-as- pdrtic aci pyljuvi d, nmucic acid, benzoic acid, glucuronic
acid, oxalic acid, as f NH and acetyl glycine. The novel conpounds
can be prepared by known t hods of peptide chem stry. Thus, the peptides
can be assenbl ed sequenti@H(¢Hs).om anino acids or by linking suitable small
peptide fragnments. In the sequential assenblage, starting at the C term nus
the peptide chain is extended stepw se by one amno acid each tine. In
frag- nment coupling ih is possiNl*e“to |link together fragnents of dif-

ferent lengths, and the frdggmenys i,» turn can be obtained by se- quenti al
assenbl age frqfhﬁnin i [ el ves by fragnent

N-N
O N\ CE
Xf:  _pN NHJLSF 3
CH(CH:),
| o N.'N\>__CH
= (e
_N
Xfi: (@) N A\
W
NH
cl
| o &
Xfm: N NH’LO

This Sheet Has Been Replaced
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coupling sequenti al assenblage and in the fragnent coupling
it is necessgﬁoi}ot/rl%qba the units by formng an am de |inkage. Enzymatic

and chem cal nmethods are suitable for this. Chem cal nethods for form ng
the am de |inkage are described in detail by Mller, Methoden der

organi schen Cheme Vol. XV/2, pp 1 to 33§ Thi ene Vérlag, Stuttgart, 1974,
Stewart, Young Solid Phase Peptide Synthesis, pp 31 to 34, 71 to 82,

Pi erce Chemc Cowpany()Roc or 1984;_ Bodanszky, Kl ausner, Chdetti,
Pepti de Synt hest's, I@p 834to 8, 28Qh Wbey & Sons, New York, 1976 and

ot her standard wo eNcheny stry. Parti cul ar preference is given
to the azide neth d, he symetric agH,m xed anhydride nethod, in situ
generated or prefo d active esters, the use of urethane protected

N-car boxy anhydrides of am no acids and the formation of the am de | i nkage
usi ng coupling reagents (activa- tors especi al ly di cycl ohexyl carbodi i m de
(DCC), diisopropylcar- bodiigAe
| - et hoxycar bonyl - 2- et hoxy- 1, ? qui nol i ne (EEDQ) ,

1- et hyl - 3- (3-di met hyl am nopr ORy di i mi de hydrochlo- ride (EDC),
n- pr opanephosphoni ¢ 4nhyd9|de PPA), N, N- bi s(2-oxo-3-oxazolidinyl)-

m dophosphoryl chl ornde (BOP-
Xfo: NH

| ©
N
Xfp: <;‘:7’JL‘PHH
| o)
N
Xfq: <J/U\NH
| (0]
N |
Xfr: <j)j\NH
o)
Xfs: - NH
CH(CHjs),

This Sheet Has Been Replaced
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brono-tri s- py, % J g4 sgphosphoni um hexa-f | uor ophosphate (PyBrop),
di phenyl phosp oryI azide (DPPA), Castro's reagent (BOP, PyBop),

55 O benzotriazolyl-NNN , Nl -tetramet hyl uroniumsalts (HBTU), die-

t hyl phosphoryl cyani de (DEPCN), 2, 5-di phegnyl - 2, 3-di hy-

dr o- 3- oxo- 4- hydr oxyt hi ophene di oxi de (St°eglich's reagent; HOTDO and

|, 1" -carbonyl dii mdazole (CDl) e coupling reagents can be enpl oyed al one
or in conbination with addItIV‘ ch as N, N-di ne- thyl-4-am nopyridi ne
(DVAP), N-hydroxy-benzotriazol 8 r%-t) N- hydr oxybenzotri azi ne (HOOBt),

N- hydr oxysucci ni mi de (HOSu)Oor 2 hydroxypyridine. Wiereas it is nornally

possi bl e to diXfigense-—wWNH ote ' v-il oups in enzymatic peptide synthesis,

reversi bl e protection of

Xfu: — NH

o 2
Xfv: —HN

S

en Replaced
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reactive gro%g%dygzimyolved in formation of the am de |inkage is necessary
for both reactant's 1n chem cal synthesis. Three conven- tional protective
group techniques are preferred for the chem cal peptide synthesis: the
benzyl oxycar bonyl (Z), the t-butoxycarbg- nyl (Boc) and the

9-f 1 uor enyl net hoxycar bonyl (Fnoc) techn'aues I dentified in each case is
the protective group on the a-am nggroup of the chain-extending unit. A
detail ed review of am no- acieget ectyi ve groups is given by Muller,

Met hoden der organi s- dben Vol .\ XV/'1, pp 20 to 906, Thiene Verl ag,
Stuttgart, 1974. gﬁﬁ unflt s elpl g¥ed (Lt RAssenbling the peptide chain can be
reacted in sol utTon~ MNFden®i on o p nethod simlar to that described
by Merrifieldin J. A A1963) 2149. Particularly preferred
nmet hods are t 888 in Wi cp pept i des are assenbl ed sequentially or by

fragnent coupling using @' Boc or Fnoc protective group technique, with

one of the reactants in $aid Merrifield techni que being bonded to an

i nsol ubl e poly- nmeric suPpRert (also called resin hereinafter). This
typically en- tails the peptide being assenbl ed sequentially on the

pol ymeric support usijng tge Boc or Fnoc protective group technique, the
grow ng peptide chai beimg covalent]ly bonded at the Ctermnus to

t he-insol ubl e sin _paxy 3 1 and 2). This pro- cedure makes it
possible to r ve feag adict s by

This Sheet Has Been Re;
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filtration, Qgﬁgggag ecrystallization of internediates is un- necessary.
The protecte& / ds can be linked to any suitable polyners, which
nerely have to be insoluble in the solvents used and to have a stable

physi cal form which makes filtration easg The polyner nust contain a
functional group to which the first pro? tected amno acid can be firmy
attached by a coval ent bond. Suitable fo Rl S purpose are a wide variety
of polyners, eg. ceIIqugS pol yvi nyl al , pol ynet hacryl ate, sul fonated
pol y- styrene, chloronethyl ated styrene/ld yl benzene copol yner
(Merrifield rﬁ@dﬂ-¥ﬂmhe ¢ i NE resin (MBHA-resin),

phenyl acet am donet hyl -rgsi n , p3benzyl oxy- benzyl - al co-

hol -resin, benzhydryl - afn i 3

This Sheet Has Been Replaced
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56 thyl)benzo - yl-resin, the resin of Breipohl et al. (Tet-
r ahedr on Lett§§§6¥§§?§887) 565; supplied by BACHEM, 4-(2,4-di-

met hoxyphenyl am nonet hyl ) phenoxy-resin (supplied by Novabi ochem) or
o-chlorotrityl-resin (supplied by Biohellﬁs). Sui tabl e for peptide
synthesis in solution are all solvents #APch are inert under the reaction
conditions, e ially water, N, N-di nethylfornmam de (DVF), dinethyl
sul f oxi de ( . dceto@ - trile, dichloronethane (DCM, 1, 4-di oxane,

tetrahydrofuran (TRp), met hyl - 2- pyrrol i done (NMP) and m xtures of the
’%Fﬁﬁé%hL%ﬁpﬁglyneric support can be carried
iC soIvean the am no-acid derivatives used

sai d solvents. Pe

out in all inert i

are sol ubl e; howev preferred sNvent s additionally have resin-swelling
properties, such as DM, DCM .NW, acetonitrile and DVBO, and m xtures of
t hese sol vent XglAfter @ynthesis is com plete, the peptide is cleaved off
the polyneric suppqrt.jytThe conditions under which cl eavage off the various
resin types is eI Hre @ui\ugggzgaggjhg the literature. The cl eavage
reacti ons nost comoply used e cid- and pal |l adi um catal yzed, especially
cl eavage in |liquid aphydrous drogen fluoride, in anhydrous
trifluoronethanesul f oM 9d, in dilute or concentrated trifl uo-

Xgm:
0
“HNTE — o
O-
CH(CH), ~ N
Xgn: /N COOEt
N
] S
Xgo: O\(/N COOEt
N /
I SN cm,
Xgp N O
N s /
| S
| o

-—
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roaceti c aci gospalghzdium catal yzed cl eavage in THF or THF-DCM mi xtures in
the presence of a weak base such as norpholine or cleavage in acetic

aci d/ di chl oronet hane/trifl uoroethanol m x- tures. Depending on the chosen
protective groups, these may be retainq% or |ikew se cleaved of f under the
cl eavage conditions. Partial deprotecti & of the peptide may al so be

wort hwhi | e when certain derivatization reactions are to be carried out.
Peptides dial kylated at the ®-term nus can be prepared either by coupling
on the appropXgat e hhtgkNalk | anjRo acids in solution or on the polynmneric
support or by reductive Iaﬁicn17ﬁ t he resin-bound peptide in DVF/ 1%
acetic acid with NaCNBH3 ahd thg_agpropri ate al dehydes. The vari ous
non-natural ly occurring anCH¢CER)ds as wel|l as the various non-anino acid
noi eties disclosed herein may be obtained from comrercial sources or
synthesi zed from commer- cialdy-available materials using nethods known in
the art. For exanple, anino ids building blocks with RL and R2 noi eties
can be prepar &gs:accor dt . ch, Houben Weyl, Meth. d. Org. Chem e,
Bd. XV, 1, p. 306 follow ng, ThiyenefVerlag Stuttgart 1974 and Literature
cited therein. Peptides wtlh y- 6-1 actam bridges can be prepared by

i ncorporating the appropri at am bridged dipeptide units (R
Freidinger, J. Og. Chem (19 4-109) into the peptide chain. Peptides
wi th thiazole-, oxa-

| O
N
Xgt: 0
0
Xgu: - HN
\
CH(CHs)

o)
Xgv: (—gﬁ/‘L
N

——
———————

—
This Sheet Has Begy Replaceq

LT



zol -, thiazoljgig Q3gpeazol i n-containi ng dipeptide building bl ocks can be
prepared by incorporating the appropriate dipeptidic units (P. Jouin et
al ., Tetrahedron Letters (1992), 2807-2810; P. Wpf et al., Tetrahedron
Letters (1992), 907-910; WR Tully, J.l&%d.
57 Chem (1991), 2065; Synthesis (1987)°°2235) into the peptide chain. The
conpounds of i s invention may be used to inhibit or other- w se treat
solid tunors g. thDr of the lung, breast, colon, prostate, bl adder,
rectum or endonetri t rsior hematol ogi- cal malignancies (e.g.

| eucem as, |ynpho v adfinidtratig t he conpound to the mammal .
Adm ni stration may y ank\sl he
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means whi ch % cgg\éqﬁti onal for pharmaceutical, preferably onco- |ogical,
agents, incl 8i r?d ral” and parenteral neans such as sub- cutaneously,

i ntravenously, intranuscularly and intraperito- neally. The conpounds nay
be adm nistered alone or in the form of pharnmaceutical conpositions

contai ning a conmpound of formula I togé‘t r wth a pharmaceutically
accepted carrier appropriéte for the desired route of adm nistration. Such
phar maceutical conposi- tyons may be conbi nation products, i.e., my al so
cont ai n ot her XbherapdHdi cb

adm nistered to the ma
anount of active i

active idi ents. The dosage to be
|1 ' ) ef - fective tunor-inhibiting
[ ph end upon conventional factors
i ncl udi ng the bigf activ- of e particul ar conpound enpl oyed;
t he means of ad a- tion; th§ age, health and body wei ght of the

reci pient; the na dre and exten i the synptons; the frequency of

treatnent; the admnistration of ar therapies; and the effect desired. A
typ- ical daily dose will be abo 0 250 mlligrans per kil ogram of body
wei ght on oral adm nistration and &afout 1 to 100 milligranms per kil ogram of
body wei ght on parenteral Oadnini strati The novel conpounds can be

adm ni stered i on i oplal Ld or
XnéOLVAR | Hal (5o,

Xhd: —

Xhe: —

Xhf:N-Methyl—2-tert—butylglycine
Xhg:  N—Methyl-3—tert—butylalanine
Xhh:  N-—Ethylvaline
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l'i quid phar rracq%tgdfsﬁz mnistration fornms, eg. uncoated or (film)coated
tabl ets, capsules,” powders, granules, suppositories or solutions. These are
produced in a conventional nmanner. The active substances can for

t hi s- purpose be processed with conven- tional pharmaceutical aids such as
tabl et binders, fillers, pre- servativestO04 ablet disintegrants, flow

regul ators, pl Xﬁi-i Ci zers,'ewetB ng agents, dispersants, emulsifiers,

sol vents, sustairied re- llease,conpositions, antioxidants and/or propell ant
gases (cf. H Sucker et : pzeuti sche Technol ogi e, Thi ene-Verl ag,
Stuttgart, 1978). The afim nf st 5 obtained in this way normal ly
contain 1-90% by wei ght the activg $t ance. The foll ow ng exanpl es
are intended to illus The protei nogenous am no aci ds
are abbreviated in th e known three-letter code. Qher
meani ngs are: TFA = tri-

xanpl es usi ng
o)
Xhk:  —HN_JK -t
OCH;
CH(CH3):

o
Xh:  —HN_ K -OCH:

\

CH;,3

l o)
Xhm: N~ CH3
\
OCH3

Xhn:  N-Ureyl—valine

Xho:  N,N-Dimethylphenylalanine
Xhp:  N,N-Diethylphenylalanine
Xhq:  N,N-Dipropylphenylalanine
Xhr:  Hydroxyproline

Xhs:  3-Thienylalanine

Xht: N,N-Dimethyl —3~cyclohexyl—
alanine

Xhu: N,N-Diethyl—3—cyclohexyl—
alanine

\

———

—
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5 a fluoroaceti i Ac acetic acid, Eu = butyl, Et = ethyl, M =
nmet hyl , Bzl 505@&2.%2 A. Ceneral procedures |. The peptides clained in
claiml1l are either synthesized by classical solution synthesis using
standard Z- and Boc-nmet hodol - ogy as descri bed above or by standard net hods
of solid-phase syn- thesis on a conpl et1&5y automati c nodel 431A synt hesi zer
supplied by ARRLIED &l —i paratus uses different synthetic
cycles for thgﬁ’é()c a&cﬁ%otle%ogg group techniques. a) Synthetic
cycle for the Boc protéctive group technique 1. 30%trifluoroacetic acid
in DCM 1 x Zy@:n 2N_ﬁg%quN.Li§@¢,@§y‘1etic acid in DCM 1x1mn3. DCM
5Xx 1 mn4

washi ng leucine 5% di i sopropyl ethylam ne in
DCM 1 x 1 min 5. 5%diisopropylethylamne in NMP 1 x 1 mn 6. NW
washi ng Xhx:  N-Methyl—N-bisaprbpyi-n
isoleucine
Xhy:  N-~Methyl—3—cyclohexyl—-
alanine

Xhz: N~—Methyl —phenylalanine

Xia: N
N
QANH S
HO
Xib |l © N'N>_ )
: | N CH;
(et
HO
Xic: i 0O

NHI\Q?

HO
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7. Addition ﬁs@/%\’at ed protected amino acid (activation with

1 equi val ent and 1 equivalent of HOBt in NVP/ DCM) ;

Peptide coupling (1st part) 1 x 30 mn 8 Addi tion of DVMBO to the
reaction m xture until it contains 20% by volune 9. Peptide
coupling (2nd part) 1 x 16 mn 21 Addltlon of 3.8 equival ents of

di i sopropyl et am ne to t'h ction m xture 11. Peptide coupling (3rd
part) "7 mn vvashl ng 3 x 1 mn 13.

if conversion is |nconpl n of coupling (back to 5.) 14.
10% aceti ¢ anhydri de, 50 dii sopro Ie hylamine in DCM 1 x 2 min 15.
10% aceti c anhydride in 1 x in 16. DCX washi ng

4 x | min 17. back togd

Il O
N
(7
HO

o N \>
if: — |
Xif: NI%)\ J\\S

CH(CH3);
N
o N\
io* —— '
Xig: NH J\’s>
Xih: 2-Cyclohexylglycine

Xii: N-Methyl—2-cyclohexylglycine
H,N

(e

Xhi:
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BOP-C and
fol |l owi ng
i ncr eased.

used as reagents for coupling of the am no acid

N- %Eﬁ@?ﬁﬁ?hg acids. The reaction tinmes were correspondi ngly

In solution synthesis,

acid NCAs (N-tert.-butyl oxycarbonyl -
59 am no aci d- N-car boxy-anhydri des) or E0®Brotected am no aci d NCAs
-am no aci d- N-car boxy-anhydri des) respec- tively is

(N-benzyl oxycar bonyl
nmost advant ageous for this type of d&&pling.

Frnoc protective group techni que Nl DIVF hi ng

1 mn 2.

ZO%gﬁzperi di ne '..D)fﬂ":

Xio:

S
C(CHs)s

N-Methylaminosulfonyl—valine
N-tert.butylaminosulfonyl —valine
N-Morpholinosulfonyl—valine
N-Benzyloxycarbonyl —valine
N-tert.Butyloxycarbonyl —valine
Phenylalanine ~methylester
Phenylalanine~ethylester
Phenylalanine—~benzylester
Phenylalanine~tert.butylester
Valine—benzylester
Valine—methylester
Valine—ethylester
Valine—tert.butylester
Proline—benzylester
Proline—methylester
Proline—ethylester
Proline—tert.butylester
N-—Lactyl—valine
N—~Methylsulfonyl ~valine
N—Methyl—N-methylsulfonyl-valine
N-Tosyl—valine
N-Phthalyl-valine

2 5 FEB 1997

b) Synthetic cycle for the

1 x 4 mn

e
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3. 20%)piperk§§B945Q° 1 x 16 mn 4. DV washing

5x 1 nmn 5. ition of the preactivated pr ot ect edThisi$hestHas Bea Replaced
(activation by } equival ent of TBTU and 1.5 equi | = in
DVF) ; Pepti de coupling 1 x 61 nmin 6]k |

3x 1min7. if conversionis inconpletd®  repetition of coupling (back
to 5.) 8. 10% acetic anhydride in DW 1 x 8 mn 9. DV washing

3 x 1 mn 10. Thacknding ~NEBARx<Clthandedificophuer thelTedenmin£agaihs 40id is
coupling on the apk Ngniadd ¢ok@l | ow ng the N-nethylam no acids. The reaction
times were correspondingly increased. |:. Reductive alkylation of the N

termnus The peptide-resin. prepareqd as in Al a or was_deprotected at

the N tor m muSorbpwns ' bR oRenay) g 3sShyed dofhaptiiatier sceiv-
ity by conventional methods, including for example, the methods
described below.

A. In vitro methodology
10
Cytotoxicity may be measured using a standard methodology for ad-
herent 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 cul-
15 tures of tumor cells such as the HT-29 colon carcinoma or LX-1
lung tumor are used to make microtiter plate cultures. Cells are
seeded at 5000-20,000 cells per well in 96-well plates (in 150 pl
of media), and grown overnight at 37°C. Test compounds are added,
in 10-fold dilutions varying from 10-4¢ M to 10-10 M. Cells are then
20 incubated for 48 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-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide in
saline). This mixture is incubated at 37°C for 5 hours, and then
50 wl of 25 % SDS, pH2 is added to each well. After an overnight
25 incubation, the absorbance of each well at 550 nm is read using
an ELISA reader. The values for the mean +/~ SD of data from rep-
licated 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

35 The concentration of test compound which gives a T/C of 50 &
growth inhibition was designated as the ICsp

B. In vivo methodology

Compounds of this invention may be further tested in any of the
various pre-clinical assays for in vivo activity which are indic-
ative of clinical utility. Such assays are conducted with nude
mice into which tumor tissue, preferably of human origin, has
been transplanted (“xenografted”), as is well known in this
field. Test compounds are evaluated for their anti-tumor efficacy
following administration to the xenograft-bearing mice.

40

45



with a 3-fol doagbgr“ pgess of al dehyde or ketone in DWF/ 1% acetic acid with
addition of 3 equivalents of NaCNBH3. After reaction was conplete (negative
Kai ser test) the resin was washed several tines with water, isopropanol,
DMF and di chl oronmethane. 111. Wrkup of the peptide-resins obtained as in
la and Il The peptide-resin was dried &R8er reduced pressure and trans-
ferred i nto aMeracspnewifiesikl, dlumanTERWEN WRidpgdmvat bset sappn éd dyhymic
PENI NSULA) . Adddéimiteora staepigated pitfeehabl yedipieat eafimalls/,gusing asin) ,

"ol 1o for my o5, sragnebl SPURIE AR L AWBO0) ol PSRl tTha diy oF Leame L oe
fol | oned byn%:IB%%é‘h% l,r?élpﬁ%_ﬁ %‘r%‘}étééng‘? I%&’r iodeég(f(omt? 8%4’% g‘sﬁtﬁ 'V\ﬂ%?%
cooling witR PFEUFtPated YhER fihe GRSt vRRIMOURES  SIVER ASt 87 (FHYenaRs Kirred
at this tenpeiatxarerigonesl ningectienhyit Gyours| obr5-d48 mice tatepashrdpsrd of f
under re- ducedmpoerislvereagildrhdalegi fiare Swdaysw\asiedaykt dr etshylayacesdtat e in
doses from 10-100 mg/kg body weight. Tumor diameters and body
weights were measured twice weekly. Tumor volumes are calculated
10 using the diameters measured with Vernier calipers, and the for-
mula:

(length x width?)/2 = mg of tumor weight
15 Mean tumor weights are calculated for each treatment group, and
T/C values determined for each group relative to the untreated
control tumors.
The novel compounds of the present invention show good in vitro -

20 activity in the above mentioned assay systems and antitumor
activity in the above mentioned in vivo system.

25
30

35
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2 5 FEB 1997 p050/43202 60 order to renove remaining
scavenger. The peptide was extracted with 30% strength acetic acid and
filtered, and the filtrate was |yophilized. 1V. Wrk-up of the
pepti de-resins obtained-as in Ib and I he peptide-resin was dried under
reduced pressure and then sub- jected t&l ne of the follow ng cl eavage
procedures, dEPEWH Gy IFFTENE ani no- aci d conposition (Wade, Tregear, Howard
Fl orey Fnoc WSRks GBRERAD UANFORNBTEGNIr ne 1985) . Cl eavage
condi ti ons (i} APPIFJRANT: Scavenger Reaction tine

(A) BASF Aktiengesellschaft

(B} STREET: Carl-Bosch-Strasse 38

(C) CITY: Ludwigshafen

(E) COUNTRY: Bundesrepublik Deutschland

(F) ZIP: W-670C0

(G) TELEPHONE: 0621/6048526

(H) TELEFAX: 0621/6043123

{(I) TELEX: 1762175170

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

(iii) NUMBER OF SEQUENCES: 57

{iv) COMPUTER READABLE FORM:
() 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 version 5.1

(2) INFORMATION FOR SEQ ID NO: 1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(i) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

Xaa Val vVal Xaa val Pro Pro val Phe
1 5

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

Xaa Val Xaa Pro Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 3:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:
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1 95% 0050/HAR02 1.5 h -2 95% 5%)
et hanedithiol/an Lsol 1,5 h The suspension of the peptide-resin in the
suitable TFA m xture was stirred at roomtenperature for the stated tine
and then the resin was filtered off and ?g hed with TFA and DCM The
filtrate and the washi ngs were concentra and the peptide was precipi-

tated by addition gi)dxntbnnagiopryoﬁngQ Ipmuofm;qn an ice bath, the
precipitate was filteredipfSEQUEREE CRRRACTERISTIIS:C acid and Iyophlllzed
V. Wien an o-chlorotrityl-re¢in LERGPH: el ayifddh cdedldsas) is used, the
suspensi on of the peptide-re¢Bh TYPEN amine cacid d/trifl uoroe-
t hanol / di chl or onet hane mni xt ut®) (‘TOROBYGYs kimeard at roomtem perature for
1 h. The resin is then {11)eM@HEQWLEwTY?ESLeﬁptndQumlthoroughly washed with
t he cl eavage sol ution. Thd) cSRQUENGCE fPESCRIRBICH  SFEhddiNOstdd i n acuo and
treated with water. The

Xaa Val Xaa Pro Pro Val Xaa

1 5

(2) INFORMATION FOR SEQ ID NO: 5:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide .
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

Xaa Val Xaa Pro Pro Val His
1 5

(2) INFORMATION FOR SEQ ID NO: 6:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:
xia Xaa Xaa Pro Pro Val Trp
5
(2) INFORMATION FOR SEQ ID NO: 7:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B} TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

Xaa Val Xaa Pro Pro Xaa Phe
1 : 5

(2) INFORMATION FOR SEQ ID NO: 8:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 7 aminc acids
(B) PYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8:

xia Val Xaa Pro Pro Ile Phe
5
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precipitated sa03a/43202noved by filtration or centrifugation, washed with
di ethyl ether and dried under reduced pressure. VI. Purification and
characterization of the peptides Purification was carried out by gel
chromat ography (SEPHADEX G 10, G 15/10* HQAc, SEPHADEX LH20/ MeOH) with or
Wi t hout subse- quent medi um pressure chromat ography (stationary phase:
HD-SIL C 18, 20-4 L ' bj se; adient with A = 0.1% TFA/
Ot L 62%8&@1'1813 Fbf 8B3STn #6829 51 The
purity of the resultin

\ 2
' ' ibr § @ﬁ%ﬁ;%%d%nal ytical HPLC
(stationary phase: 100 2.1 Vi ho a

(D) TOPOLOGY llnear
(ii) MOLECULE TYPE: peptide
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:

Xaa Val Xaa Pro Xaa Val Phe
1l 5

(2) INFORMATION FOR SEQ ID NO: 10:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

Xaa Val Xaa ¥Xaa Pro Val Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 11:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11:

xia Val Xaa Pro Pro Val Phe
5

(2) INFORMATION FOR SEQ ID NO: 12:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12:

Xia Xaa Pro Pro Val Phe
5

(2) INFORMATION FOR SEQ ID NO: 13:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide '
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13:

e

x.—i;a Ile Xaa Pro Pro Val Phe ——
5 eenRePhce’d
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bil e phase: CHBeRPK#B2@2adi ent, buffered with 0.1% TFA, 40[err]O).
Characterization was by am no-acid analysis and fast atom bom bardnent
mass spectroscopy. B. Specific procedures EXAMPLE 1 (SEQ ID NO 1)

NN- Di net hyl - Val - Val - N- et hyl - Val - Pro- Pro; Mal - Phe-NH2 1. 98 g of

Froc- RINK-resin (substitution O.46 nnnl/g}, correspond- ing to a batch size

of 0.84 mml, werq2neanirekasIon fok webh1d #6:nIRE each of
Froc- Phe- CH Fred9- SEQUENCE- ¥ TERISEOUS: Val -
Fnoc- Val - OH Frnoc- Pro- OH(A) LENGTEBENGCaMihoChkcids Fnoc-Pro-OH The amino
acid follow ng the N nethyl gB)n@Y2Ei:dawmdnocaephbded on with PyBrop as
coupling reagent. After the(EUeﬂ@PDE@G&ynﬂhaeac cycles were conpleted, the
pepti de-resi n under went{id)t MOLEGILE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1l4:

Xaa Xaa Xaa Pro Pro Val Phe .
1 5

(2) INFORMATION FOR SEQ ID NO: 15:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15:

Xaa Leu Xaa Pro Pro Val Phe
1 5

{2) INFORMATION FOR SEQ ID NO: 16:
(i) SEQUENCE CHARACTERISTICS:
(2) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(1i) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16:

Xaa Val Xaa Pro Pro Phe Phe
1l 5

(2) INFORMATION FOR SEQ ID NO: 17:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:

Xaa Val Xaza Pro Pro Val
1 s

(2) INFORMATION FOR SEQ ID NO: 18:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid :
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18:

Xaa Val Xaa Pro Pro Xaa

1 5 —
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deprotection (&ps4P20R2in Alb), and was further reacted with aqgueous
formal dehyde solution as in All and then dried under re- duced pressure.
The resulting resin was subjected to TFA cleavage as in AlV. The crude
product (590 ng) was purified by gel filgtyation (SEPHADEX-LH 20). The yield
was 295 ng. EXAMPLE 2 (SEQ ID NO 2)

N, N- Di et hyl - Val - - .1 of

FnDc-Pro-pYaIkoxy§2L2§i~?. i ﬁg?%§£§§§é£§ﬁ§g§&£§g 0.73 mml /g),

corresponding to a bat h SI PED| g &ﬁiﬁbr§@£§§d as in Alb with 4.5
flo |

mmol each of Froc- N ¢+ amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:

Xaa Val Xaa Pro Pro Val
1 5

(2) INFORMATION FOR SEQ ID NO: 20:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20:

Xaa Xaa Xaa Pro Pro Val
1l 5

(2) INFORMATION FOR SEQ ID NO: 21:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 6§ amino acids
(B) TYPE: aminc acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21:

Xaa Val Xaa Xaa Pro Val
1 5

(2) INFORMATION FOR SEQ ID NO: 22:
(1) SEQUENCE CHARACTERISTICS:
- . (A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22:

Xaa Val Xaza Pro Xaa Val
1 5

(2) INFORMATION FOR SEQ ID NO: 23:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 4 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23:

Xaa Val Xaa Xaa
1l
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Fnoc-Val -OH  0058mag292l - OH. 62 The amino acid
followng the NNnethylam no acid was in this case reacted wth double
coupling using PyBrop or Bop-Cl with in- creased reaction tines. After the
synt hesis was conplete, the peptide-resi nderwent N-term nal deprotection
(steps 2-4 in Alb), and was further reac mﬁth aqueous formal dehyde

solution as in AII(ng . pygssure. The resin ob-
tained in this way # §§§2é . in AlV. The crude
product (750 ng) was e ye g 5”55%%6 déxnh pling. 100 ng of
ed
@@

this compound were react LP cid

(S)-2-fl-am no-2-phenyl et hyl {# fochd 234 of PyBop with
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24:

Xaa Xaa Xaa Pro Pro
1 5

(2) INFORMATION FOR SEQ ID NO: 25:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 4 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25:

Xaa Xaa Pro Pro
l -~

(2) INFORMATION FOR SEQ ID NO: 26:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 4 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: linear
(1i) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26:

Xaa Val Xaa Pro
1

(2) INFORMATION FOR SEQ ID NO: 27:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B} TYPE: amino acid
{D) TOPOLOGY: linear
{(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27:

Xaa Xaa Xaa Pro Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 28:

(i) SEQUENCE CBARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii)} MOLECULE TYPE: peptide
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28:

—

Xaa Val Xaa Pro Pro Val Xaa
! . 3 is Sheet Has Been Replaced
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the addition of05924Ba02] |
reaction mxture was purified by gel chromatography (Se-
met hanol ) and the product fractions were conbined. 83 ng of product were

obt ai ned.

accor d-
Val Xan
Pro Val
Hi s- NH2
Xag- NH2
13. Xaa
Xaa Val

ing to exanples 1 and 2:

Pro
Xae
9.
11.
Val
Xan

of DIPEA in DMF at roomtenperature for 2 d. The

phadex LH- 20,

The foll ow ng conpounds wer e grepared and can be prepared

Pro
7.

Xbo
Xaa
Xan
Pro

Val Xac 5.

Val Xan

Val Xan Pro
Pro Pro Xai
Xal Val, Phe

Xak2 Matll W%Pg&ﬁf’@(a@ Oz e val
G

Xan Pro Pr
VaI Xan Pro Pro Val Xad

%ﬁT
syt A

ann Pro

a/ pggﬁi&go Xak

i

o Val Phe 4. Xaa
6. Xaa Val Xan Pro
Xan Pro Pro Val

Xan Pro Pro Val

Pro Pro Val Trp-NH2
Pro Il e Phe-NH2 15.
Val Phe- NH2

(x;) SEQUENCE DESCRIPTION: SEQ ID NO: 29:

Xaa Xaa Pro Pro Val

1l

5

{2) INFORMATION FOR SEQ ID NO: 30:
(i) SEQUENCE CHARACTERISTICS:

(ii)

(A) LENGTH: 6 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30:

Xaa Val Pro Pro Val Phe

5

(2) INFORMATION FOR SEQ ID NO: 31:
(i) SEQUENCE CHARACTERISTICS:

(ii)

(A) LENGTH: 4 amino acids
(B) TYPE: amino acid-

(D) TOPOLOGY: linear
MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31:

Xaa Val Pro Pro

(2) INFPORMATION FOR SEQ ID NO: 32:
(i) SEQUENCE CHARACTERISTICS:

(ii)

(A) LENGTH: 4 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32:

Xaa Xaa Pro Xaa

{2) INFORMATION FOR SEQ ID NO: 33:
{i) SEQUENCE CHARACTERISTICS:

(ii)

(A) LENGTH: 6 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33:

Xaa Val Xaa Pro Xaa Phe

5
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17. Xaa Val XanO%BR/#8830%al Phe-NH2 18. Xaa Val Xan Xal Pro Val Phe-NH2 19.
Xaa Val Xao Pro Pro Val Phe-NH2 20. Xaa Val Xam Pro Pro Val Phe-NH2 21. Xaa
Xap Pro Pro Val Phe-NH2 22. Xaa Xaq Pro Pro Val Phe-NH2 23. Xaa Ile Xan Pro
Pro Val Phe-NH2 24. Xaa Xai Xan Pro Pro Val Phe-NH2 25. Xaa Leu Xan Pro Pro
Val Phe-NH2 26. Xar Val Xan Pro Pro Val PH&-NH2 27. Xas Val Xan Pro Pro Val

Phe- NH2 28. Xat Val,, X Val,PRe: R u Val Xan Pro Xal Val
Phe- NH2 30. Xav va)xgﬁfé%%%gggghggggggﬁéilgn Val Xan Pro Pro Val
Phe- NH2 () LENGTH: 5 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii)} MOLECULE TYPE: peptide
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 34:

Xaa Xaa Pro Pro Xaa
1l 5

(2) INFORMATION FOR SEQ ID NO: 35:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide .
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35:

Xaa Xaa Pro {aa Phe
‘5

(2) INFORMATION FOR SEQ ID NO: 36:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36:

Xaa Val Xaa Pro Pro Phe Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 37:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37:

Xaa Val Xaa Pro Proc laa Xaa
1 S

(2) INFORMATION FOR SEQ ID NO: 38:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 aminoc acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38:

Xaa Val Xaa Pro Pro Leu Phe
1l 5
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63 32. Xaw vaf 0050/&3282 Phe- NH2 33. Xax Val Xan Pro Pro Val Phe-NH2 34.
Xaa Val Xan Pro Pro Phe Phe-NH2 35. Xaz Val Xan Pro Pro Val Phe-NH2 36. Xba
Val Xan Pro Pro Val Phe-NH2 37. Xaa Val Xan Pro Pro Val-NH2 38. Xaa Val Xan
Pro Xbb 39. Xaa Val Xan Pro Xbc 40. Xaa YVE Xan Pro Pro Xbd 41. Xax Val Xan
Pro Pro Val.-NH2 42. Xaw Val Xan Pro Pro Val -NH2 43. Xat Val Xan Pro Pro
Val -NH2 44. Xaa Xai Xan Pro Pro Val -NH2.45. Xaa Val Xan Pro Pro Xai - NH2 46.
Xaa Val Xan Xak Prq2YalInsoRMATTIORFORISERITIPND X3l ;Val - NH2 48. Xaa Val Xan
Pro Pro Val 49. Xav Val (dgn SBQUERCE CHARNGTERISTIZZ:Val Xan Pro Pro- NH2
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39:

Xaa Val Xaa Pro Pro lle Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 40:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40:

Xaa Val Xaa Pro Pro Val Ala
1 5

(2) INFORMATION FOR SEQ ID NO: 41:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

Xaa Xaa Xaa Pro Pro Val Phe
1 s

(2) INFORMATION FOR SEQ ID NO: 42:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42:

Xaa Xaa Xaa Pro Pro Val
1 5
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51. Xaa Val Xaosvo0i32ee 52. Xaa Val Xan Pro Xbf 53. Xaa Val Xan Xbb 54. Xaa
Val Xan Xbc 55. Xaa Val Xan Xbg 56. Xaa Val Xan Xbh 57. Xaa Val Xan Xbi 58.
Xaa Val Xan Xbk 59. Xaa Val Xan Xbl 60. Xaa Val Xan Xbm 61. Xaa Val Xan Xbn
62. Xax Val Xan Pro Pro-NH2 63. Xaw Val Xan Pro Pro-NH2 64. Xbo Val Xan Pro
Pro-NH2 65. Xat Val Xan Pro Pro-NH2 66. TX8a Xai Xan Pro Pro-NH2 67. Xat Xai
Xan Pro Pro-NH2 68. Xaa Xap Pro Pro-NH2 69. Xaa Xaq Pro Pro-NH2 70. Xav Val

ran Pro Pro-N2 71 Xog, Xege Sl it o 88089 00 {31

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43:

Xza Val Xaa Pro Pro Val Phe
1 s

(2) INFORMATION FOR SEQ ID NO: 44:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44:

Xaa Val Xaa Pro Pro Val
1 5

(2) INFORMATION FOR SEQ ID NO: 45:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45:

Xaa Ile Xaa Pro Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 46:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46:

Xaa Val Xaa Pro Xaa Val
1 s
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73. Xaa Val
Val Xbs 78.
Xaa Val Xbt
Pro- NH2 84.

Xa®OB0y 4B3R02Xaa Val Xbp 75. Xaa Val Xbqg 76. Xaa Val Xbr 77. Xaa
Xaa Val Xan Xbf 64 79.
80. Xaa Val Xbu 81. Xaa Val Xbv 82. Xaa Val Xbw 83. Xax Val Xan
Xbo Val Xan Pro-NH2

120

(2) INFORMATION FOR SEQ ID NO: 47:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 7 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47:

Xaa Val Xaa Pro Xaa Leu Phe
1 S

(2) INFPORMATION FOR SEQ ID NO: 48:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B} TYPE: aminc acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48:

Xaa Val Xaa Pro Xaa Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 489:
(i) SEQUENCE CEARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49:

Xaa Leu Xaa Pro Pro Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 50:
(i) SEQUENCE CHARACTERISTICS:
(R) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50:

Xaa Leu Xaa Pro Pro Xaa
1 5
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85.
Xaa
Val
Xan
Val
Phe
NH2

103.
105.

Val Xan Pro Xbi

Xan Pro Xbl

NH2 99. Xbz Val

101. Xca Val

Xav Val XgosBygsMiga 86. Xaa Val Xan Pro Xbn 87. Xaa Val Xan Pro Xbg
89. Xaa Val Xan Pro Xbl 90. Xbo Val Xan Pro Xbg 91.

92. Xbo Xbe Xan Pro Xbg 93. Xaa Val Xan Pro Xbx 94. Xaa

Pro Pro-NH2 95. Xby Val Xaa Pro Pro Val Phe NH2 96. Xed Val Xan Pro
Phe NH2 97. Xee Val Xan Pro Pro Val 1Ble NH2 98. Xef Val Xan Pro Pro
Xan Pro Pro Val Phe NH2 100. Xeg Val Xan Pro Pro Val

Xep) PINFORMAVEON FFER NBED 102 NG sf Xan Pro Pro Val Phe

Xcb Val Xao Pro P{i) \SEQEEWCEIN-CHARKCPERISERCS% AN Pro Pro Val Phe NH2

Xce Val Xan Pro Pro Val (FheLEW@THO 77 Xaginklaciads Pro Pro Val Phe NH2

Xaa

(2)

Xaa

(2)

Xaa

(2)

Xaa

(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51:

Lys Xaa Pro Pro Val Phe
5

INFORMATION FOR SEQ ID NO: 52:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52:

Lys Xaa Pro Pro Val
5

INFORMATION FOR SEQ ID NO: 53:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTE: 5 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53:

Lys Xaa Pro Pro
5

INFORMATION FOR SEQ ID NO: 54:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTE: 5 amino acids
(B) TYPE: amino acid '
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54:

Lys Xaa Pro Xaa
-]

-
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Val
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108.
110.
112.
114.
116.
118.

Val
Pro
Val

(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55:

Xaa Xaa Xaa Pro Pro Val
1 5

(2) INFORMATION FOR SEQ ID NO: 56:
(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(1ii) MOLECULE TYPE: peptide
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 56:

Xaa Xaa Xaa Pro Pro Val Phe
1 S

(2) INFORMATION FOR SEQ ID NO: 57:
(i) SEQUENCE CEARACTERISTICS:
(A) LENGTH: 7 amino acids
(B)- TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57:

Xaa Val Xaa Pro Pro Val Lys
1 5 -

XAO5B/AIFA2 Val Phe NH2 109. Xci Val Xan Pro Pro Val
Xan Pro Pro Val Phe NH2 [Il. Xcl Val Xan Pro Pro Val
Xan Pro Pro Val Phe NH2 113. Xcn Val Xan Pro Pro Val
Xan Pro Pro Val Phe NH2 115. Xho Val Xan Pro Pro Val
Xan Pro Pro Val. Phe NH2 112 Xhg Val Xan Pro Pro Val Phe NH2
Xan Pro Pro Val NH2 119. Xed Val Xan Pro Pro Val NH2 120. Xee
Xan Pro Pro Val- (I2h2 INFORMXEFTIONaFORaSEQr 3DPNO: Vab: NH2 122. Xbz Val Xan
NH2 123. Xeg (Y3l SEQUERCE RHARKETERESTICR: Xca Val
NH2 125. Xcb Val Xan Pro Pro Val NH2 126. Xcc Val Xan Pro Pro Val NH2

Phe NH2
Phe NH2
Phe NH2
Phe NH2

Xan Pro Pro
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65 127. Xce V&bségpsﬁhg Pro Val NH2 128. Xcg Val Xan Pro Pro Val NH2 129. Xch
Val Xan Pro Pro 130. Xci Val Xan Pro Pro Val NH2 131. Xck Val Xan
Pro Pro Val NH2 132. Xcl Val Xan Pro Pro Val NH2 133. Xcm Val Xan Pro Pro_
Val NH2 134.Xcn Val Xan Pro Pro Val NH2 135. Xhn Val Xam Pro Pro Val NH2
136. Xho Val Xan Pro Pro Val NH2 137. Xxhp2%al Xan Pro Prg;\al. NidRechBpiashdl

Val Xan Pro Pro Val NH2 139. Xby Val Xan Pro Pro NH2 140 mﬂnmhni |mro

Pro NH2 141. wege Afalim¥an Pro Pro NH2 142. Xef Val Xan Pro

1. A peptide of the formula I

5
ri I
NN -CH-CO-A-B- (D¢t - (Ely - (Fly = (G)y ~ K 1
RZ/
10
where
Rl is alkoxy; alkyl; cycloalkyl; alkylsulfonyl;
fluorocalkyl: trifluoroacetyl; amidino; ureyl;
15 piperidinosulfonyl; morpholinosulfonyl; benzyl-

oxycarbonyl: alkyloxycarbonyl; aminosulfonyl
which may be substituted by alkyl; hydroxy:;
arylsulfonyl which may be substituted by one or
more substituents independently selected from

20 alkyl, -N(CH3;)2, nitro, halogen and CF3; benzyl
which may be substituted by up to three substi-
tuents independently selected from alkyl,
alkoxy, nitro, halogen and CF3; or NR3R¢4 where R3
and R4 may each be either hydrogen or alkyl;

25
R? is hydrogen; alkyl; fluoroalkyl; cycloalkyl;
acyl; benzoyl or benzyl which may both be sub-
stituted by up to three substituents indepen-
dently selected from nitro, halogen, CF;, alkyl
30 and alkoxy

R1-N-R2 together may be phthalimido, a 5- or é-membered
heterocycle which may be unsubstituted or sub-
stituted with one or more substituents indepen-

35 dently selected from phenyl, benzyl, alkyl,
N(CH3)2, nitro, thienyl, CONH; and COOEt

A is a valyl, isoleucyl, leucyl, allo-isoleucyl,
a-aminoisobutanoyl, 3-tert-butylalanyl, 2-tert-
40 butylglycyl, 3-cyclohexylalanyl, 2,4-diaminobu-
tanoyl, ornithyl, lysyl, 2-ethylglycyl, 2-cyclo-
hexylglycyl, norleucyl, norvalyl or arginyl res-
idue;

45

—_—
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143. Xbz Val Xeposbra3Bope NH2 144. Xeg Val Xan Pro Pro NH2 145. Xca Val Xan Pro
Pro NH2 146. Xcb Val Xan Pro Pro NH2 147. Xcc Val Xan Pro Pro NH2 148. Xce
Val Xan Pro Pro NH2 149. Xcg Val Xan Pro Pro NH2 150. Xch Val Xan Pro Pro
NH2 151. Xci Val Xan Pro Pro NH2 152. X Val Xan Pro Pro NH2 153. Xcl Val
Xan Pro Pro NH2 154. Xcm Val Xan Pro Pro ﬁz 155. Xcn Val. Xan Pro Pro NH2
156. Xhn Val Xan PrQ Pro NH2 1572 Xhélial-vedylpr ocnere Nty 158uchdyp ~Vapiekm
Pro Pro NH2 159. Xhg Val Xan Peyl Pré@-speet-isoyiadyssl, Xénts'rb-mméhn?@

161. Xaa Val Xan Pro Pro Val Xe¥dyadoXagyMalan¥dn Fpiterrlal¥fayl Xex :@3cy@ko-Val
Xan Pro Pro Val Xep 164. Xaa Vﬁém)@‘ly@{,@ i dval, Xeq
5
D,E,F and G are independently selected from the group con-
sisting of prolyl, homo-prolyl, hydroxyprolyl,
thiazolidinyl-4-carbonyl, l-aminopentyl-l-carbo-
nyl, valyl, 2-tert-butylglycyl, isoleucyl, leu-
10 cyl, 3-cyclohexylalanyl, phenylalanyl, N-methyl-
phenylalanyl, tetrahydroisoquinolyl-2-carbonyl,
3-thiazolylalanyl, 3~thienylalanyl, histidyl,
l-aminoindyl-l-carbonyl, 2,4-diaminobutanoyl,
) arginyl, 3-pyridylalanyl, 3-tert-butylalanyl,
15 2-cyclohexylglycyl, lysyl, norvalyl, norleucyl
and 3-naphthylalanyl residues

X is hydrogen, alkyl, cycloalkyl, -CH,-cyclohexyl
or arylalkyl :

20 .

A and B together, F and G together, RIR2N-CHX-CO and A to-

gether, E and F together, either alone or in pairs, may be

CH3
25 Y CH;
)n
: N
0 Z 0 A

30

| M v © y ©
co co
-HN)\(/ N Z
35
v W | v -
R R

40 Rl N co
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165. Xaa Val Xa@os@ya3@opz Val Xex 166. Xaa Val Xan Pro P?T@SSlialtHM enl?ﬁﬁlac&aa Val

Xan Pro Pro Val Xfb 168.xaa Val Xan Pro Pro Val Xfe 16 Pro Pro
Val Xfh 170. Xaa Val Xan Pro Pro Val Xfu 171. Xaa Val X Xfv
172. Xaa Val Xan Pro Pro Val Xft 173. Xaa ;{ I Xan Pro Pro

66 174. Xaa Val Xan Pro Pro VaI f a Pro Pr aI Xga 176.
Xaa Val Xan Pro PV 8 Xgd X th ogen or ower kyl, z O \{wdro en or

lower alkyl; n is 1, 2, or 3; V is oxygen or
sulfur; M is hydrogen, lower alkyl, arylalkyl,
cyclohexyl, or -CHp-cyclohexyl; Q is hydrogen; R

5 is hydrogen or lower alkyl; or R and Q may to-
gether form a bond; U is hydrogen, lower alkyl,
phenyl, or cycloalkyl; and W is hydrogen, lower
alkyl or phenyl:;

10 t,u,v,and w are independently 0 or 1; and

K is hydroxy, alkoxy., phenoxy, benzyloxy or a sub-
stituted or unsubstituted amino moiety:

1s provided that where t, u, v and w are 0, X is not a hydroxy.
alkoxy, benzoxy or phenoxy moiety:; and further provided that
where t, u and v are 0, K is not a hydroxy or alkoxy moiety:

and the salts thereof with physiologically tolerated acids.
20
2. Compounds of formula I according to claim 1 wherein R1-N-R? is
phthalimido or a 5~ or 6-membered heterocycle of the formula

© 200 -0 -G -

/
o" o)
35
which may be unsubstituted or substituted with one or
more substituents which may independently be selected
from phenyl, benzyl, alkyl, N{(CHi);, nitro, thienyl, oxo,
CONH, and COOEt:
40

3. Compounds of formula I according to claim 1 wherein K is an
amino moiety of the formula R5-N-R¢ wherein

R5 is hydrogen, or hydroxy, or Ci-y—alkoxy, or benzyloxy. or

45 Ci-7-alkyl, or fluoroalkyl, or C3.;~cycloalkyl, or benzyl
which may be substituted by up to three substituents

A




177. Xaa Val lgi%rz\ﬁ{&ﬁo Val Xgg 178.Xaa Val Xan Pro Prrgis Matt BX0Bted K1 832

Val Xan Pro 180. Xaa Val Xan Pro Pro Val Xan
Pro Pro Val Xgs 182. Xaa Val Xan Pro Pro Val Xgv 183. Xa# BﬂmlmMHIE

Val Xhe 184. Xaa Val Xan Pro Pro Val X 185. Xaa Val Xa

186. Xaa Val Xan Pro Pro Val Xhb 187. Xaa@®l Xan Pro Pro Val Xhc 188. Xaa
Val Xan Pro Pro Val XWich8Baxadmdependent iy HePEF: X8AtT00. Sam alKY 1XaRE®EMEL -Pr o
Xen 191. Xaa Val Xan Rno,-Rnkoxep rifdoXga Malzakgn RabodamnooXef:-198l¥¥da Val Xan
Pro Pro Xeq 194. Xaa Val Xan Pro Pro Xer 195.Xaa Val Xan Pro Pro Xet 196. Xaa

val Xan Pro Pro gu 137:ag: @, XAlk/T! 0of'Q.#ecl 8811y oYkl daibalng 10 ©

5 or phenyl {(which may be substituted by up to three sub-
stituents which may independently be CFi, nitro, halogen,
CONHBzl, CON(Bzl),, Ci;-s—alkyl which may form a cyclic
system, Cj4-alkoxy, phenoxy, benzoxy, or Ci-7-alkyl-sul-
fonyl), or

10 benzyl (which may be substituted by up to three substitu-
ents which may independently be CF;, nitro, halogen,
CONHBzl, CON(Bzl},, Cji.4~alkyl which may form a cyclic
system, C;-4-alkoxy, phenoxy, benzoxy, or Cj-7—alkyl-
sulfonyl), or

15 naphthyl (which may be substituted by up to two substitu-
ents which may independently be CF3, nitro, halogen,
CONHBzl, CON{Bzl};, Ci-4—alkyl, Ci-4—alkoxy, benzoxy,
phenoxy, or Cj-s-alkyl-sulfonyl), or
benzhydryl (which may be substituted by up to two substl-

20 tuents which may independently be CF3;, nitro, halogen,
CONHBzl, CON(Bzl),, Ci_4—alkyl, Ci;-q—alkoxy, phenoxy, ben-
zoxy, or Ci-7—alkyl-sulfonyl), or
biphenyl (which may be substituted by up to two substitu-
ents which may independently be CFi, nitro, halogen,

25 CONHBzl, CON(Bzl),, Ci-4—alkyl, Ci-4~alkoxy, phenoxy.
benzoxy, or Ci-7-alkyl-sulfonyl), or
triphenylmethyl (which may be substituted by up to three
substituents which may independently be CF;, nitro,
halogen, CONHBzl, CON(Bzl);, Ci-4-alkyl. Ci-4—alkoxy,

30 phenoxy, benzoxy, or C;-7-alkyl-sulfonyl), or
benzhydrylethyl (which may be substituted by up to two
substituents which may indepéndently be CFi, nitro, halo-..
gen, CONHBzl, CON(Bzl),, Ci-4—alkyl, Ci-4—alkoxy, phe-
noxy, benzoxy, or C;-alkyl-sulfonyl), or

35 benzhydrylmethyl (which may be substituted by up to two
substituents which may independently be CF;, nitro, halo-
gen, CONHBzl, CON(Bzl)s, Ci-z-alkyl, Ci-4—alkoxy, phe-
noxy. benzoxy, or Cj-;—alkyl-sulfonyl), or
naphthylmethyl (which may be substituted by up to two

40 substituents which may independently be CF3, nitro,
halogen, CONHBzl, CON(Bzl);, Ci-4-alkyl, Ci-4—alkoxy,
phenoxy, benzoxy, or C;-s;-alkyl-sulfonyl), or
acenaphthyl (which may be substituted by up to two sub-
stituents which may independently be CFi;, nitro, halogen,

45 CONHBzl, CON{Bzl),;, Ci-4-alkyl, Ci-4—alkoxy, phenoxy,
benzoxy, or Ci-;-alkyl-sulfonyl), or

acenaphthylmethyl (which may be substituted by up to two

ORI




199. Xaa Val Xan Pro Pro Xez 200. Xaa Val Xan Pro Pro Xfc 2Rdsh

Pro Xff 202. R82N43282, Pro Pro Xfi 203.Xaa Val Xan Pro P Sg@ﬁas\@n

Xan Pro Pro Xfz 205. Xaa Val Xan Pro Pro Xgc 206. Xaa Val X IIBUHI& l
207. Xaa Val Xan Pro Pro Xgm 208. Xaa Val Xan Pro Pro Xgr 2 Pro

Pro Xgu 210. Xaa Val Xan Pro Pro Xgs 21%&2%aa Val Xan Pro Pro Xgx 212. Xaa Vat
Xan Pro Pro Xha 213. adsVituefars WhbckPrmmayXikdedehdénslyabe )Xo, Ptk hals- Xaa

Val Xan Pro Xen 216. VebnrE , Peon #841)217¢ 1%l 1k val
Xan Pro Xeq 219. Xaa \é‘%ﬁz@ Fgrocx a%%pl%ﬁ&gi;g%rﬁg‘it okEP pieholas
pyridyl (which may be substituted by up to two substitu-
5 ents which may independently be CF;, nitro, halogen,
CONHBz1, CON(Bzl),, Ci-¢-alkyl, Ci—s-alkoxy, phenoxy, ben-
zoxy, or Ci-r—-alkyl-sulfonyl), or
picolyl (which may be substituted by up to two substitu-
ents which may independently be CF;, nitro, halogen,
10 CONHBzl, CON(Bzl);, Ci-4-alkyl, Ci4~alkoxy, phenoxy, ben-
zoxy, or Cy.7-alkyl-sulfonyl), or
benzothiazolyl (which may be substituted by up to two
substituents which may independently be CF3;, nitro, halo-
gen, CONHBzl, CON(Bzl)az, Ci-4-alkyl, Ci-4—alkoxy, phenoxy,
15 benzoxy, or C;.s-alkyl-sulfonyl), or
benzisothiazolyl (which may be substituted by up to two
substituents which may independently be CFi;, nitro, halo-
gen, CONHBzl, CON(Bzl)z, Ci-4-alkyl,Ciy-alkoxy, phenoxy, .
benzoxy, or Ci-s-alkyl-sulfonyl), or :
20 benzopyrazolyl (which may be substituted by up to two
substituents which may independently be CF3;, nitro, halo-
gen, CONHBzl, CON(Bzl)z, Ci-4~alkyl, Ci-4—alkoxy, phenoxy,
benzoxy, or Ci-;—alkyl-sulfonyl), or
benzoxazolyl (which may be substituted by up to two sub-
25 stituents which may independently be CF3, nitro, halogen,
CONHBzl, CON(Bzl),, Ci.4~alkyl, Ci-4—-alkoxy, phenoxy, ben-
zoxy, or Ci-r-alkyl-sulfonyl), or
fluorenyl (which may be substituted by up to two substi-
tuents which may independently be CF;, nitro, halogen,
30 CONHBzl, CON(Bzl)z, Ci-s4—alkyl, Ci-4-alkoxy., phenoxy, ben-
zoxy, or Ci-s—alkyl-sulfonyl), or
aminofluorenyl (which may be substituted by up to twe
substituents which may independently be CF3, nitro,
halogen, CONHBzl, CON(Bzl);, Ci-g4-alkyl, Ci4-alkoxy, phe-
35 noxy, benzoxy, or Cji-7-alkyl-sulfonyl), or
pyrimidyl (which may be substituted by up to two substi-
tuents which may independently be CF;, nitro, halogen,
COOEt, CONHBzl, CON(Bzl)z, Ci4-alkyl which may form a cy-
clic system, C;_y-alkoxy, phenoxy, benzoxy, or Ci—al-
40 kyl-sulfonyl), or
5-membered heteroaryl [which may be substituted by up to
three substituents which may independently be CF3, nitro,
halogen, cyano, CODMe, COOEt, thiomethyl, thiocethyl,
thiophenyl, picolyl, acetyl, -CH,-COOEt, CONH; CONHBzl,
45 CON(Bzl),, Ci-¢-alkyl which may form a cyclic system,
C;-4-alkoxy, phenoxy, benzoxy, phenyl (which may be sub-
stituted by up to four substituents which may indepen-

| RRR S




67 221. Xaa

Xfa 224. Xaa

Xf
Xf q

227. Xaa Val
Xfn 230. Xaa Val

10

15

20

25

30

35

40

45

\?\(f)go ¢g30 Xeu 222. Xaa Val Xan Pro Xes 223.Xaa Val Xan Pro
al” Xan

ro Xfd 225. Xaa Val Xan Pro Xfg 226. Xaa Val Xan Pro
Xan Pro Xfk 228. Xaa Val Xan Pro Xfm 229. Xaa Val Xan Pro
Xan Pro Xfo 231. Xaa Va:ll.zexan Pro Xfp 232. Xaa Val Xan Pro

dently be nitro, CF;, halogen, or Ci4~alkyl), benzyl
(which may be substituted by up to four substituents
which may independently be nitro, CF3, halogen, Ci4-al-
kvyl, naphthyl, Ci.r~alkyl-sulfonyl, phenylsulfonyl, or
Ci-4~dialkylamino}], or

~CHR7-5~-membered heteroaryl (which may be substituted by
up to two substituents which may independently be CFs3,
nitro, halogen, CONHBzl, CON(Bzl),, COOMe, COOEt,

COOCH {CH3)2, CONH;, COOBzl, Ci—4-alkyl, Cj-4—alkoxy, phe-
noxy, benzoxy, phenyl, benzyl, naphthyl, or Ci_7-alkyl-
sulfonyl [R? = H, linear or branched C;_s—alkyl, benzyl;
or R? and RS together form a group -(CH;)3- or -(CHz)s-]1).

Compounds of formula I according to claim 1 wherein K is
RS-N-Rf which together may form structures selected from the
group consisting of

\\N
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233.
236.
239.
242.
245.

NH2
Xcr
Pro
NH2

Xaa Val o@soPAs208r 234. Xaa Val Xan Pro Xfy 235. Xaa Val Xan Pro Xgb
Xaa Val Xan Pro Xge 237. Xaa Val Xan Pro Xgk 238. Xaa Val Xan Pro Xgn
Xaa Val Xan Pro Xhi 240. Xaa Val Xan Pro Xgo 241. Xaa Val Xan Pro Xgp
Xaa Val Xan Pro Xgq 243. Xaa Val Xan Pro Xgt 244. Xaa Val Xan Pro Xgw
Xaa Val Xan Pro Xgz 246. Xaa Val XarfPro Xhm 247. Xaa Xco Pro Pro Val Phe
248. Xaa Xcp Pro Pro Va Phe NH2 249. Xa ch Pro Pro Val 2Me NH2 250. Xaa

Pro Pro Val Phe NH2 aa Xcs Pro Phe ‘NH2 25 a Xct Pro
Val Phe NH2 253. Xaa cu o Pro Vval he H2 254

Pro Val Phe

10

15

20

25 which may be unsubstituted or substituted with one or more
substituents independeritly selected from the group consisting
of CF;, nitro, halogen, oxo, cyano, N,N-dimethylamino,
CONHBzl, CON(Bzl);, Cj_¢-alkyl, Ci;_4—alkylen group forming an
annelated ring system, Ci-4—alkoxy, phenoxy, benzoxy, naph-

30 thyl, pyrimidyl, COOEt, CO0OBzl, Ci-¢-cycloalkyl, pyrolidinyl,
piperidinyl, thienyl, pyrolyl, -CH,~CO-NCH(CHj)j,
-CH-CO-N(CHz) 4, -CH-CO-N(CH;) 40, benzyl (which may be substi-
tuted by up to three substituents independently selected from
the group consisting of nitro, halogen, CF3;, thiomethyl or

35 the corresponding sulfdiude or sulfone, thioethyl or the cor-
responding sulfoxide or_ sulfone, Ci-s-alkyl, and C;-4-alkoxy),
and phenyl (which may B& substituted by up to three substitu-
ents independently selécted from the group consisting of ni-
tro, halogen, CF;, thidfiethyl, thioethyl, C; (~alkyl, and

40 Ci-4—alkoxy) .

5. Compounds of formula i dccording to claim 1 wherein t, u, v,
and w are zero and K is not an hydroxy, benzoxy, phenoxy or

alkoxy moiety. \\
Thi
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255.

Pro
Phe

262.

Pro

267.

Xaa
Pro
NH2
Xaa
Pro
Xaa

Xcv
Val

E’é}@sﬁ&%@% Phe NH2 256. Xaa Xcx ProPro VaI "Phe NH2 257. Xaa Xcy

.Xaa Xda Pro Pro Val Phe NH2 259. Xaa Xdb Pro Pro Val

260. Xaa Xdc Pro Pro Val Phe NH2 261. Xaa Xdd Pro Pro Val Phe NH2

Xdf Pro Pro Val Phe NH2 263. Xaa Xdg Pro Pro Val Phe NH2 264. Xaa Xdh
Phe NH2 265. Xaa Xco Pro Prol3&l NH2 266. Xaa Xcp Pro Pro Val NH2
Xcq .0 RanpdahdblH2f formula I according to claim 1 wherein t, u, and

Val

10

15

20

25

30

35

40

45

10.

11.

12.

13.

v are zero and K is not an hydroxy or alkoxy moiety.

Compounds of formula I acecording to ¢laim 1 wherein t, u, v
and w are 1 and K is a hydroxy, alkoxy, phenoxy or benzyleoxy
moiety.

Compounds of formula I according to claim 1 wherein t, u and
vare l, wis O and K is a hydroxy, alkoxy, phenoxy or benzy-
loxy moiety. '

Compounds of formula I according to claim 1 wherein t and u
are 1, v and w are 0 and X is a hydroxy, alkoxy, phenoxy or
benzyloxy moiety.

Compounds of formula I or salts thereof for use in medicine
in particular for trésting oncological diseases.

A pharmaceutical compos:Lt:.on comprising a pharmaceutically
acceptable carrier aha & therapeutlcally effective amount of
a compound of claim 1.

A method of treatiny & tumor in a mammal comprising admini-
stering to a mammal bearmg such a tumor, a tumor-inhibiting
amount of a compound Bf ¢laim 1.

The method of preparirny compounds of formula I according to
claim 1 characterizéd_:_ in that they are prepared according to
known methods of peptide chemistry.




Pro
Xaa
NH2
Pro
281.
Pro
Pro

68 268. Xaa §§%°PQQZ§5O Val NH2 269. Xaa Xcs Pro Pro Val NH2 270. Xaa Xct Pro

Val NH2 Cu Pro Pro Val NH2 272.Xaa Xcw Pro Pro Val NH2 273.
Xcv Pro Pro Val NH2 274. Xaa Xcx Pro Pro Val NH2 275. Xaa Xcy Pro Pro Val
276. Xaa XCz Pro Pro Val NH2 277.Xaa Xda Pro Pro Val NH2 278. Xaa Xdb
Pro Val NH2 279. Xaa Xdc Pro Pro VaF3NH2 280. Xaa Xde Pro Pro Val NH2

Xaa Xdf Pro Pro Val NH2 282. Xaa Xdg Pro Pro Val NH2 283. Xaa Xdh Pro
Val NH2 R8<eXaseptddel; oclid prbar2fifon Xad xep theeeBfo NH2 286. Xaa Xcq
Pro NH2 287. Xaa Xcr Pro Pro NH2 288. Xaa Xcs Pro Pro NH2

Abstract of the Disclosure: Novel peptides of the formula
5

X
Rl\ !

N-CH-CO-~A-38B- (DIt - (E)u - (F)v - (G)w - K I
r2”

10
in which RY, R2, A, B, D, E, F, G, K, X, t, u, v, and w have the
meanings stated in the description, and the preparation

thereof are described. The novel substances have an antineo-
15 plastic effect.

20
25
30
35

40
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292.
295.
298.
301.
Phe
306.
Xan Pro Pro Val
Pro Val Phe NH2

Boc~NH-CH-COOH

Boc
PG

289.Xaa Xct Eﬁ§bfi§%

Xaa Xcv Pro

Phe NH2 309. Xdy Xan Pro Pro Val

BoC-NH-CH-CO-resin
|
PG-R

1) TFA
2) Base

H2N-CH-CO-resin

PG-R

Activator

l
PG-R

Boc~-NH-CH-CO-HN-CH-CO~-resin

PG-R PG-R

HFl

v

2 290. Xaa Xcu Pro Pro NH2 291. Xaa Xcw Pro Pro NH2

H2 293. Xaa Xcx Pro Pro NH2 294. Xaa Xcy Pro Pro NH2
Xaa Xcz Pro Pro NH2 296. Xaa Xda Pro Pro NH2 297. Xaa Xdb Pro Pro NH2
Xaa Xdc Pro Pro NH2 299. Xaa Xdd Pro Pro NH2 300. Xaa Xdf Pro Pro NH2
Xaa Xdg Pro Pro NH2 302. Xaa Xdh Pko Pro NH2 303. Xds Xan Pro Pro Va
NH2 304.Fd&t 1Xan The MBO§ VaPrgRstiMe 3goupXdutechniRue Pon a/giolphe NH2
Xdv Xameé?ric Boppdat Phe NH2 307. Xdw Xan Pro Pro Val

Phe NH2 308. Xdx
Phe NH2 310. Xdz Xan Pro

HF x H2N-CH-CO-[-NH-CH-CO-])n-NH-CH-COOH

]

It #

R R

t-butyloxycarbonyl protective group

side~-chain protective group
amino-acid side chain
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311. Xea XaROPP#4BRO2Val Phe NH2 312.: X&fi*Xan Pro Pro Val Phe NH2 313. Xec
Xan Pro Pro Val Phe NH2 314. Xds XamPre ‘Pro Val NH2

69 315. Xdt Xan Pro Pro Val NH2 316. Xdu Xan Pro Pro Val NH2 317. Xdv Xan Pro
Pro Val NH2 318. Xdw Xan Pro Pro Val- NHg 319. Xdx Xan Pro Pro Val NH2

320. Xdy Xaanég erb anHB%oBé é%ﬁtff‘%}@gmgpprt%c\l@ '\bzon?’?azpo e:?&acp Pro

Pro Val NH2

Fméc—NH—fi‘:H—(’.‘-@—-r'es:.n

PG-R

Piperidine/DMF

H2N~-CH-CO-Fé51in

PG-R

Fmoc-NH—(le-COOH —

PG-R

PG-R

TFA x H2N-CH-CO-[-NH:

R

Fmoc = g¥bonyl protective group
PG = & group
R _ _

amino-acid sidé

_
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324.

NH2
NH2
NH2
NH2
Pro
Pro
Pro
Val

Xec

327.
330.
333.
336.

Pro
Val
Val
NH2

e . - Yiororr —f mes

Xan - Pr [ NFi2-3257 Xds xan Prq Pre AT o Loy Kan-—Pr-g--Pr-o-,
Xdu Xah ﬁ@ﬁ@%}m@ﬁe@"& Xdv Xan Bf 0. NH2 329, Xdw Xan' Pr 6“Pro;
Xdx Xap -Pro Pro NH2*331.j Xdy Xan @ 9?0 NH2, 332, Xd% Xar® Pro

Xea Xari Pryos Peg 992 334. Xeb Xan Pro §f o NH2 335.°Xet  Xah iPiwt E&of
Xds Val Pro Pra Vval  PHe INHZ"337. Xds | Vil. Pro Pro 'NH2; 488 rxend Yl @
NH2 339. “Xds—Xam—Pro ‘fy 340. Xdv Xan Pro” Xfy 34%: %ad Vhpu%hf Prb
Phe NHR 342. Xaa Val Xhd Pro Pro Val Phe NH2 343. Xaa Val, Xhh Pro
Phe NH2 344, Xaa Val XAt Pro Pro Val_NH2- 345.7SGETPYal 25 ié

-----------------

Novel peptides, the preparation and use thereof
Description

The invention described herein provides novel peptides and deriv-
atives thereof which offer potentially improved therapeutic uti-
lities for the treatment of neoplastic diseases as compared to
Dolastatin-10 and -15 (US Patent No 4,879,278, Nov, 7, 1989; US
Patent No 4,816,444, Mar. 28, 1989). Furthermore, unlike dolasta-
tin-10 and -15 which must be laboriously purified from scarce
natural sources, the compounds of this invention may be conve-
niently synthesized as described in detail below. In addition,
Dolastatin-10 is unstable to acid. It was described that even mi-
nor changes in the structure can cause complete loss of activity
{Biochemical Pharmacology, vol. 40, no. 8, 1859-64, 1990).

Compounds of this invention include novel peptides of the formula
I

X
1
R\ | .
N~CH-CO~A-B~- (D)t = (B)y ~ (Fly - (G)w - K I
R2
where
Rl is alkoxy, preferably Ci-4; alkyl, preferably Ci-j;

cycloalkyl, preferably Ca-g; alkylsulfonyl, prefer-
ably Ci.s; fluoroalkyl, preferably fluoroethyl, di-
fluorcethyl, trifluorocethyl, fluorcisopropyl, tri-
fluoroisopropyl; trifluorcacetyl; amidino; ureyl;
piperidinosulfonyl; morpholinosulfonyl; benzyloxycar-
bonyl; alkyloxycarbonyl, preferably C;—4; aminosulfo-
nyl which may be substituted by alky}, preferably
Ci-5; hydroxy; arylsulfonyl‘which.may be substituted
by one or more substituents independently selected
from alkyl (preferably C;-4), -N(CH3);, nitro, halogen
and CF3; benzyl which may be substituted by up to
three substituents independently selected from alkyl
(preferably Ci.4), alkoxy (preferably Ci.¢). nitro,
halogen and CF3; or NR3R! where R? and R¢ may each be
either hydrogen or alkyl, preferably Ci-4;



346. Xaa Val XhhRELOCPRGIVEHENHD 347. Xaa Vval Xhf Pro Pro NH2 348. Xaa Val
Xhg Pro Pro ﬂz 349 Xaa Val Xhh Pro Pro NH2 350. Xaa Val Xhf Pro Xfy 351. Xaa
Val Xhg Pro 6?? Xhh Pro Xfy 353. Xaa Val Xhf Pro Xgb 354. Xaa Val
Xhg Pro Xab 55 Xaa Brq Xgb 356. Xed Val Xan Pro Xfy 357. Xby Val Xan
Pro Xfy 358. Xby~al-—Xan-Pre~xXhi{ 359. Xef Val Xan Pro Xfy 360. Xef Val Xan Pro
Xhi 361. Xca Val Xan Pro Xfy 2

R2 is hydrogen; alkyl, preferably C;-4; fluoroalkyl,
preferably fluoroethyl, difluorocethyl, trifluoroe-
thyl, fluoroisopropyl, trifluoroisopropyl; cycloal-
kyl, preferably Ci-7; acyl, preferably C;-g; benzoyl
or benzyl both of which may be substituted by up to
three substituents independently selected from nitro,
halogen, CF3, alkyl (preferably Ci-4) and alkoxy (pre-
ferably Ci.y)

<><00><Z

R1-N-R? together may be phthalimido, a 5- or 6-membered het-
erocycle which may be unsubstituted or substituted
with one or more substituents independently selected
from phenyl, benzyl, alkyl (preferably C;—4), N{CH3)a,
nitro, thienyl, CONH; and COOCEt;

A is a valyl, isoleucyl, leucyl, allo-isoleucyl, a-ami-
noisobutanoyl, 3-tert-butylalanyl, 2-tert-butylgly-
cyl, 3-cyclohexylalanyl, 2,4-diaminobutanoyl,
ornithyl, lysyl, 2-ethylglycyl, 2-cyclohexylglycyl,
lysyl or arginyl residue;

B is a N-alkyl-valyl, -leucyl, -isoleucyl, -2-tert-bu-
tylglycyl, -3-tert-butylalanyl, -3-cyclohexylalanyl,
-phenylalanyl, -2-ethylglycyl, -norleucyl or -2-cy-
clohexylglycyl residue where N-alkyl is preferably
N-methyl or N-ethyl:

D,E,F and G are independently selected from the group consisting
of prolyl, homo-prolyl, hydroxyprolyl, thiazolidi-
nyl-4-carbonyl, l-aminopentyl-l-carbonyl, valyl,
2-tert-butylglycyl, isoleucyl, leucyl, 3-cyclohexyla-

- " lanyl, phenylalanyl, N-methylphenylalanyl, tetrahy-
droisoquinolyl-2-carbonyl, 3-thiazolylalanyl, 3-thie-
nylalanyl, histidyl, l-aminoindyl-l-carbonyl,
2,4-diaminobutanoyl, arginyl, 3-pyridylalanyl,
3-tert-butylalanyl, 2-cyclohexylglycyl, lysyl, nor-
leucyl and 3-naphthylalanyl residues

X is hydrogen, alkyl (preferably linear or branched
Ci-5) , cycloalkyl (preferably cyclohexyl), -CHy-cyclo-
hexyl or arylalkyl (preferably benzyl or phenethyl);

A and B together, F and G together, RIR2N-CHX-CO and A together, E
and F together, either alone or in pairs, may be



1orT '

70 362. Xca Val )?aEﬁj‘ 13’1‘3‘;“% q %' 170 363. Xaa Val Xan Pro Xdp Phe NH2 364. Xaa

Val Xan
Pro Xdp
Xaa Val
Xan Pro
Xdi NH2
Xct Pro
Xcs Pro

Pro
NH2
Xan
Pro

374.

Xdp
Xdq

Xdfy Phe NH2 365. Xla Val Xan Pro Xdr Phe NH2 366. Xaa Val Xan
367 . Xag o/gEBXeH7 P71 Xdg NH2 368. Xaa Val Xan Pro Xdr NH2 369.
Pro Pro Xdi NH2 370.} Xaa Val Xan Pro Pro Xcs NH2 371. Xaa Val
Xct 727 Xad aI Xan Bro Pro Xcu NH2 373. Xaa Xcs Pro Pro
Xaa Xct Pro Pro Xdi. INH2 375. Xaa Xcs Pro Xdp Phe NH2 -376. Xaa
Phe NH2 377. Xaa Xcs Pro Xdp NH2 378CHaa Xct Pro Xdp NH2 379. Xaa
NH2 H3C

N co __
2 —HN
— NH \r
M
Q Q
N CO — N CO —

_ v W ' v U

R R

where Y is hydrogen or lower alkyl (preferably methyl or

ethyl); Z is hydrogen or lower alkyl (preferably
Ci-s}; n is 1, 2, or 3; V is oxygen or s_ulfur,- M is
hydrogen, lower alkyl (preferably Ci.4). arylalkyl
(preferably benzyl or phenethyl), cyclohexyl, or -
CH,—-cyclohexyl; Q is hydrogen; R is hydrogen or lower
alkyl (preferably Ci;.3); or R and Q may together form
a bond; U is hydrogen, lower alkyl (preferably Ci-4),
phenyl, or cycloalkyl (preferably cyclochexyl); and W
is hydrogen, lower al/]_cyl (preferably Cj;-4) or phenyl;

t,u,v,.and w are independently 0 or 1; and

K

is hydroxy, alkoxy (preferably Ci-4). phenoxy, benzy-
loxy or a substituted or unsubstituted amino moiety;

provided that where t, u, v and w are 0, K is not a hydroxy,
alkoxy, benzoxy or phenoxy moiety; and further provided that
where t, u and v are 0, K is not a hydroxy or alkoxy moiety;

and the salts thereof with physiologically tolerated acids.

This invention also provides methods for preparing the compounds
of formula I, pharmaceutical compositions containing such com-
pounds together with a pharmaceutically acceptable carrier and
methods for using same for treating cancer in mammals.



380.
383.

Val
Pro
Phe
Phe
Al ¢

396.
399.

Pro

Xaa
Xaa
Xan
Pro
NH2
NH2
NH2
xef

Xca
Pro

R,F‘ M‘T\gg\‘ Sl r

Xad Xcs Pro Xdr NH2 382. Xaa Xct Pro Xdr NH2
Dro Pro Xd| NHZ 384. Xaa Val Xan Pro Pro Xdk NH2 385. Xaa
KdI2 NEEB3IWB? Xad Val Xan Pro Pro Xdm NH2 . 387. Xaa Val Xan
888. Xaa Val Xdn{Pro Pro Xdo NH2 389. Xca Val Xan Pro Pro Phe

390 Xby Val Xan Pro Prq Phe Pge NH2 391. Xca Val Xan Pro Pro Phe

20 PRePRtasy o edpptady &F fﬁ@mﬂ% SR dngfad coppBulgs de !

Va|f%€5‘f+1é>r5 WORF &igy Rxai-Riaf S Rt I3 miBA 8D yast opaf-meRP qsreé Xgn

Xctheegoxygla o x&e €ommdan Pro Pro Val
Phe NH2

~d -O - > -
Q E] (] E] EJ

Val

4'\\
o

which may be unsubstituted or substituted with one or more sub-
stituents which may independently be selected from phenyl, ben-
zyl, alkyl (preferably Ci-¢), N(CH3)2, nitro, thienyl, oxo, CONH;
and COOQOEt;

Another subclass of compounds of this invention includes com-
pounds of formula I wherein K is an amino moiety of the formula
R5~N-Rf wherein

RS

R6

is hydrogen, or hydroxy, or Cj-;—alkoxy, or benzyloxy, or
Ci-7-alkyl which may be substituted by one or more fluoro
atoms, or Ci-7-cycloalkyl, or benzyl which may be substituted
by up to three substituents which may independently be CFj,
nitro, Cj-y-alkylsulfonyl, C;-4~alkoxy, phenoxy, benzoxy, halo-
gen or Cj_¢-alkyl

is hydrogen, or C;-;-alkyl which may be substituted by one or
more fluoro atoms, or Ci.7—-cycloalkyl, or phenyl (which may be
substituted by up to three substituents which may indepen-
dently be CF,, nitro, halogen, CONHBzl, CON(Bzl);, Ci—4-alkyl
which may form a cyclic system, C;.4—alkoxy, phenoxy, benzoxy,
or Cyy-alkyl-sulfonyl), or

benzyl (which may be substituted by up to three substituents
which may independently be CF3, nitro, halogen, CONHBzl,
CON(Bzl)z, Cy-4~alkyl which may form a cyclic system,
Ci-¢-alkoxy, phenoxy, benzoxy, or C;s-alkyl-sulfonyl), or
naphthyl (which may be substituted by up to two substituents
which may independently be CF;, nitro, halogen, CONHBzl,
CON(Bzl)z, Cy_4-alkyl, Cj-4—alkoxy, benzoxy, phenoxy, or
Ci-7—alkyl-sulfonyl), or

benzhydryl (which may be substituted by up to two substitu-
ents which may independently be CF;, nitro, halogen, CONHBzl,

Phe NH2 401. Xaa Leu Xan
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402. Xaa |l e Xarl Bro_Pro VaI Phe NH2 403. Xaa Val Xan Pro Pro tLeu Phe NH2

404. Xaa Val
406. Xaa Val

Xar{ Rr o2 Br &&é%WPhe NH2 405. Xaa Val Xan Pro Pro Ile Phe NH2
Xar] R Pro Val Dab NH2 407.Xaa Val Xan Pro Pro Val Al a NH2

408. Xaa Dab Xarl Pro Pro Val Phe NH2
REPI ACVENT St S4H-- 71 1 25
FEB 1997 409. Xaa Dab Xan Pro Pro Va§ NH2 410. Xaa Dab Xan Pro Pro NH2

411. Xht Val
L13. Xht Val

LN (BEd) pr Srvaplionb: (Gux ALE0XKy RAERORn PRRFPRs VAl Phe NH2
Xary—Rlsy ProulfonylH2 or

biphenyl (which may be substituted by up to two substituents
which may independently be CF;, nitro, halogen, CONHBzl,
CON(Bzl),, Ci-4—alkyl, Ci.4—alkoxy, phenoxy, benzoxy, or
Ci-7-alkyl=-sulfonyl), or

triphenylmethyl {(which may be substituted by up to three sub-
stituents which may independently be CF;, nitro, halogen,
CONHBzl, CON(Bzl);, Ci-¢—alkyl, C;_4—alkoxy, phenoxy, benzoxy,
or C;-y-alkyl-sulfonyl), or

benzhydrylethyl (which may be substituted by up to two sub-
stituents which may independently be CFj3, nitro, halogen,
CONHBzl, CON(Bzl)s, Ci-4—alkyl, Cij_4~alkoxy, phenoxy, benzoxy,
or Ciy.y—alkyl-sulfonyl), or

benzhydrvlimethyl (which may be substituted by up to two sub-
stituents which may independently be CFi, nitro, halogen,
CONHBzl, CON{(Bzl)y, Ciu-alkyl, C1-4-alkoxy, phenoxy, benzoxy
or Ci.7—alkyl-sulfonyl), or

naphthylmethyl (which may be substituted by up to two substi-
tuents which may independently be CF3, nitro, halogen,
CONHBzl, CON(Bzl),, Cj4-alkyl, C;_s-alkoxy, phenoxy, benzoxy,
or Cy-7—alkyl-sulfonyl), or

acenaphthyl (which may be substituted by up to two substitu-
ents which may independently be CFi, nitro, halogen, CONHBzl,
CON(Bzl)y, Cy-4—alkyl, Cj;s-alkoxy, phenoxy, benzoxy, or
Cij-7—alkyl-sulfonyl), or

acenaphthylmethyl (which may be substituted by up to two sub-
stituents which may independently be CF3, nitro, halogen,
CONHBzl, CON(Bzl);, Ci-s4—alkyl, C;-4—alkoxy., phenoxy, benzoxy,
or Cji.7—alkyl-sulfonyl), or

pyridyl (which may be substituted by up to two substituents
which may independently be CF3, nitro, halogen, CONHBzl,
CON(Bzl)z, Ci-4—alkyl, Ci-4—alkoxy, phenoxy, benzoxy, or
Ci-7-alkyl-sulfonyl), or

picolyl (which may be substituted by up to two substituents
which may independently be CF3, nitro, halogen, CONHBzl,
CON(Bzl);, Cj_4-alkyl, Ci4-alkoxy, phenoxy, benzoxy, or
C;-7-alkyl-sulfonyl), or

benzothiazolyl (which may be substituted by up to two substi-
tuents which may independently be CF;, nitro, halogen,
CONHBzl, CON(Bzl),, C;4~-alkyl, Cj;_4—alkoxy, phenoxy, benzoxy,
or Ciy—-alkyl-sulfonyl), or

benzisothiazolyl (which may be substituted by up to two sub-
stituents which may independently be CFi, nitro, halogen,
CONHBzl, CON(Bzl),, Ci.4-alkyl, C;_4—alkoxy, phenoxy, benzoxy,
or Cj;-7-alkyl-sulfonyl), or

benzopyrazolyl (which may be substituted by up to two substi-



TTUENTOSHE

[V ‘\f
alf Xan ProPro"Va] NH2 414.Xht Val Xan Pro Pro NH2 415. Xhu
HZZQJQE%Q@-,Va Xhy Pro Pro Val Phe NI 2 417. Xaa Val Xhz Pro
a Xhy Pro Pro Val NH2 419. Xaa Val Xhz Pro Pro Val
NH2 420. Xaa Val ) 421. Xaa Leu Xhz Pro Pro NH2 422. Xaa Val Xhy
Xfy 423. Xa Vall Xhz Xfy 424. Xhv Mal Xan Pro Pro Val Phe NH2 425. Xhw Val Xan
Pro Pro Val Phe NHZ ZZ67Xhx Vat—Xan &€ro Pro Val Phe NH2 427. Xhv Val Xan Pro

Pro Val NH2 %ﬁé@w}@éh&% Eﬁ@e érme\/ﬁhbeQ (ﬁ%Q lhaX%@ gro Pro Val NH2
430. Xhv Val W? @1‘2 1 %1@1 \yﬁ*x{fh]‘ E{m %eézVal Xan Pro
Pro NH2 433. Xaa Val éy N o1 4% t cﬁyd
Ci-1-a su ony , or

benzoxazolyl (which may be substituted by up to two substitu-

ents which may independently be CF;, nitro, halogen,

CONHBzl, CON(Bzl),;, Cj4-alkyl, Cj_4~alkoxy, phenoxy, benzoxy,

or Ci-7-alkyl-sulfonyl), or

fluorenyl (which may be substituted by up to two substituents

which may independently be CF3, nitro, halogen, CONHBzl,

CON(Bzl};, Cy-4~alkyl, C;-4-alkoxy, phenoxy, benzoxy, or

Ci-7—alkyl-sulfonyl), or

aminofluorenyl (which may be substituted by up to two substi-

tuents which may independently be CF3, nitro, halogen,

CONHBzl, CON(Bzl),, Cj-¢-alkyl, Ci-4-alkoxy, phenoxy, benzoxy,

or Cyy-alkyl-sulfonyl), or

pyrimidyl (which may be substituted by up to two substituents

which may independently be CF;, nitro, halogen, COOEt,

CONHBzl, CON(Bzl);, Cj—4~alkyl which may form a cyclic system,

Ci-4—alkoxy, phenoxy, benzoxy, or C;.7-alkyl-sulfonyl), or

5-membered heterocaryl [which may be substituted by up to

three substituents which may independently be CF;, nitro,

halogen, cyano, COOMe, COOEt, thiomethyl, thiocethyl, thiophe-

nyl, picolyl,acetyl, -CH;~COOEt, CONH; CONHBzl, CON(Bzl),,

Ci-4~alkyl, Ci¢~cycloalkyl, Ci;-s—alkylen group forming a bi-

cyclic system with the heterocycle, C;.4-alkoxy., phenoxy, ben-

ZOXy., phenyl {which may be substituted by up to four substi-

tuents which may independently be nitro, CF3;, halogen, or

Ci-4—alkyl), benzyl (which may be substituted by up to four

substituents which may independently be nitro, CF3, halogen,

Ci-¢-alkyl, naphthyl, Cj-;—alkyl-sulfonyl, phenylsulfonyl, or

C1_4-dia1ky1amiho)], or

—-CHR7-5-membered heterocaryl (which may be substituted by up

to two substituents which may independently be CF3;, nitro,

halogen, CONHBzl, CON(Bzl),, COOMe, COOEt, COOCH (CH3)>, CONH;,

COOBzl, C;_4-alkyl, Cj;.4—alkoxy, phenoxy, benzoxy, phenyl, ben-

zyl, naphthyl, or Ci.s—alkyl-sulfonyl (R’ = hydrogen, linear

or branched Cj.s-alkyl, benzyl; or R’ and RS together form a

group -(CHj}3=~ or —{(CH,),;-1).

413(a). Xhu
Val Xan Pro Pr
Pro Val Phe NH

This subclass includes compounds of formula I wherein t, u, v and
w are independently 0 or 1; R!, RZ and X are lower alkyl, A and F
are lower alkyl amino acids, B is a N-loweralkylated lower alkyl
amino acid: D, E, G and K are as previously defined. With the
foregoing in mind, one set of such compounds can thus be depicted
by the following formula II:



435.
438.
441.
444.
447 .
450.
453.

Xaa
Xby
Xby
Xca
Xca
Xed
Xby

Val
Val
Val
Val
Val
Val
Leu

Xa
Xa
Xa
Xa
Xa
Xa
Xa

RERLAREMENBGHEER

20\

Pro—Xra—2439:

D 3 SrbeHRr Xy

Dr 0. Xi e 448 Xéd

Val Xan
Val Xan
Val Xan
Val Xan
Val Xan
Val Xan

Pro Xic 451. Xed |
ro-X-a-454---Xby

Pro Xid
Pro Xib
Pro Xi e
Pro Xic
Pro Xi a
Pro Xid

Leu Xan Pro Xib

437.
440.
443.
446.
449.
452.

RIRIN—CXH—CO—A~B—Pro-Pro—(F) v— (G) —K II

and another by the following formula III

R1R2N—CXH—CO—A—B—Pro— (F) y— (G} ,—X.

Xaa Val Xan
Xby Val Xan
Xca Val Xan
Xca Val Xan
Xed Val Xan
Xed Val Xan
III

Pro
Pro
Pro
Pro
Pro
Pro

In another subclass of compounds of this invention R5-N-R6 to-
gether may form structures selected from the group consisting of

which may be unsubstituted or substituted with one or more sub-

l
B2

OO0 7

N

(

904 ¢agiege

X e
X c
Xi a
X d
Xib
X e

stituents independently selected from the group consisting of CFa,
nitre, halogen, oxo, cyano, N,N-dimethylamino, CONHBzl, CON(Bzl)j,

Ci-s~alkyl, Ci_g-cycloalkyl, Ci_,~alkylen group forming a bicyclic

system with the heterocycle,



72

Pro Xid
Pro Xib

462. Xat

464. Xed

466. Xat

Val

Xhf

REPLACEMENT SHEET |
2-5-FEB~1997 455. Xby Ile Xan Pro Xic 456. Xby |l e Xan
457. ng L Xan Pro Xig 458. Xca Leu Xan Pro Xi a 459. Xca Val Xao
460. Xch Vall XEEBPPS7 Xijc |461. Xat Val Xhf Pro Xak Leu Phe NH2
Val Xht Pro Xhr _Leu PhHe INH2 463. Xed Val Xhf Pro Xak Leu Phe NH2
Val Xht Pro Xhr Leu Phe |NH2 465. Xat Val Xhf Pro Xak Val NH2'
Val Xht—Pre—dr--Mal-NH2.:467. X@d Val Xhf Pro Xak Val NH2 468. Xed

Pr og XAL 5 &y NHn 65 ah e B s N naBheng@k fNdmidyl, COOEt, COOBzl,
Ci_¢-cycloalkyl, pyrolidinyl, piperidinyl, thienyl, pyrolyl,
—CH,-CO-NCH (CH3) 3, -CH—-CO-N(CHz)4, —CHy-CO-N(CH3z)40, benzyl (which
may be substituted by up to three substituents independently se-
lected from the group consisting of nitro, halogen, CF;, thiome-
thyl or the corresponding sulfoxide or sulfone, thioethyl or the
corresponding sulfoxide or sulfone, Cj;.4~alkyl, and Cj-g4—-alkoxy)},
and phenyl (which may be substituted by up to three substituents
independently selected from the group consisting of nitro, halo-
gen, CF3;, thiomethyl, thiocethyl, Cj-¢-alkyl, and C;-4-alkoxy),

Another subclass of compounds of this invention includes for ex-
ample compounds of formula I wherein t, u, v, and w are zero and
K is not an hydroxy, benzoxy, phenoxy or alkoxy moiety.

Another subclass of compounds of this invention includes for ex-
ample compounds of formula I wherein t, u, and v are zero and K
is not an hydroxy or alkoxy moiety.

Still another subclass of compounds of this invention includes
for example compounds of formula I wherein t, u, v and w are 1
and K is a hydroxy, alkoxy, phenoxy or benzyloxy moiety.

Yet another subclass of compounds of this invention includes for
example compounds of formula I wherein t, u and v are 1, w is O
and K is a hydroxy, alkoxy, phenoxy or benzyloxy moiety.

Another subclass of compounds of this invention includes for ex-
ample compounds of formula I wherein t and u are 1, v and w are 0
and X is a hydroxy, alkoxy, phenoxy or benzyloxy moiety.

Preferred are compounds of formula I where the substituents have
the following meanings:

Rl is ethyl, methyl, 2-fluoroethyl, 2,2-diflucroethyl,
2,2,2-trifluorocethyl, 2-fluoroisopropyl, triflucroisopropyl,
isopropyl, propyl, butyl, pentyl, cyclopropyl, cyclopentyl,
ureyl, mesyl, tosyl, naphtylsulfonyl, phenylsulfonyl,
2,4,6~trimethylsulfonyl, benzyloxycarbonyl, tert.butyloxy-
carbonyl, methyloxycarbonyl, morpholinosulfonyl, tert.butyla-
minosulfonyl, methylaminosulfonyl, lactyl, trifluoroacetyl,
NH;, N(CHs3)2, N(CH;CH;3);, N[CH(CH;),l2, amidino, CH30-, or one
of the residues



470. Xat Val
Pro Xia 473.

Xid 476. Xat V4

Pro Xhs NH2
Xed Val Xhf
Xbw 484. Xat
Xhf Pro Xhr
489. Xed Val
Xak Xgi

erREp nﬁuﬂ@ggﬂ 1 Xed Val Xhf Pro Xak NH2 472.Xat Val Xhf
Xat A74. Xed Val Xhf Pro Xic 475. Xed Val Xhf Pro
th Pro Xie 477, Xat Va2 Xhf Pro Xhs NH2 478. Xed Val Xhf
479. XatZ YAEBXIA97Prb [Xak Xfz 480. Xat Val Xhf Pro Xhr Xfz 481.

Pro Xak Xfz 482. Xed Val Xhf Pro Xhr Xfz 483. Xat Val Xhf Pro Xak
Val} Xhf Pro Xhr Xbw {485. Xed Val Xhf Pro Xak Xbw 486. Xed Val
Xbw-48Z..Xat.. \Mal__Xhf_!Pro Xak9Xer 488. Xat Val Xhf Pro Xhr Xer

Xhf Pro Xak Xer 490, Xed Val th Pro th Xer 491 Xat Val Xhf Pro

099999

&

QCH;
ca, S CH;
-I : j: CHj;
C(CH3)3 \Q CHj
Nex, Hy “ScH,
©/ OCH;@/ OCH3
OCH, CH(CHj);
OCH3
OCH; CHy
Ha y _
OCH3 OCH; 2 OCH3 |
S
OCHj; OCHj
OCH; OCH3
CF;

R2 is hydrogen, methyl, ethyl, 2-fluoroethyl, 2,2-difluorocethyl,
2,.2,2-trifluorocethyl, 2-fluoroisopropyl, trifluoroisopropyl.
isopropyl, propyl, butyl, cyclopropyl, formyl, acetyl, pro-
pionyl, (CH;)CHCO-, pivaloyl, benzoyl or one of the residues



492. Xat
Xhr Xgi
Val Xhf
500. Xat
73 502.
Xan Pro

Val
495.
Pro
Val
Xed
Xig

X fREBE & B 'x@nEth Xed Val Xhf Pro Xak Xgi 494.Xed Val Xhf Pro
X a'r* XHFPro1Xak Xif 496. Xat Val Xxhf Pro Xhr Xif 497. Xed
Xak élgé 1§§7d ak Xhf Pro Xhr Xif 499.Xat Val Xhf Pro Xak Xig
Xhf 501. Xed Val Xhf Pro Xak Xig
Vial ro-Xht-Xi ¢ 503. Xaa Val Xan Pro Pro Xif 504. Xaa Val
i 10 )
N\ \ \
CHy  cH, CH, CHy  Scm,  CH
CH; CF3 OCH3 OBu
~cn, “ScH,
© i i CHj3
C(CH3)3 \D CHj
Hp \CH2
i OCHj3; @/
OCH; ©\ OCH; CH(CH3)2
OCH;
Hz
OCH; Hy 2 OCH3
oca; OCHj;
OCHj OCH;

or Ri-N-R2 together is cne of the following residues:

—



505.

Pro
Xan
Xan

516.
5109.

Xaa
NH2
Xaa

Xca Val Xgh~Rro-Pro..Xi . Xca Val Xan Pro Xig 507. Xby Val Xan Pro
Xif 508. KOBEPVACEIENT RHEETXi|g 509. Xed Val Xan Pro Pro Xif 510. Xed Val
Pro Xi g 5fllXaateu—Xan “r% Pro Xif 512. Xaa Leu Xan Pro Xi g 513. Xca Leu
Pro Pro X f 5&%% ,@# Xan Pro Xig 515. Xby Leu Xan Pro Pro Xif
Xby Leu Xan| Pfo’ . g .)\eﬁ Leu Xan Pro Pro Xif 518. Xed Leu Xan Pro Xig
Xaa Lys Xah.-Pra.Pra_ Val.!Phe NH2 520. Xaa Lys Xan Pro Pro Val NH2 521.
Lys Xan Pro Pro NH2 522. Xaéi Lys XamPro Xfy 523. Xaa Chg Xan Pro Pro Val
524. Xaa €hg-Xan-Pro—Pre-—-NH2 525. Xaa Chg Xan -Pro Pro Val Phe NH2 526.
Val Xii Pro Pro Val F#Ra NH2 ~ CH3 " s
. ~N'N
—-N -~ -N - -N -~ -N ' -N
e - -~ - CH, \:,;'
CH; 3 CH;
S
_ CH (CH3) 2
: \/k -
CHy —N ).)
% comrz e \/l
<N CH3 2
- CH, L CHj
-
CHa —N ==
CHj3 A —N\/l \)\ ‘ -~
N ~ CHj CH;
CH3 CH; o - —
—N = N S
— —
NO3 COOEt
N <N /Cr£ N ~ N ~ CHj3
- - - =
\?l / \N’ CH \N( —'N
. /N 3 -
MeO \ . \% —
/ x
s Y —xn
C(CH3)3 \% ~ Y&
N
~ N
—N
\ —
C(CH;3)3 —N\ -
N™" cu,
~ Br CHj CH, .
—N ~ T
\ N =
N CH3 - hamnd N
N




527.
Xan
Xi }

536.

Xan
Phe
NH2
NH2

548.

Xaa
Pro
NH2

Val X1 @5 B OV l 528. Xaa Val Xii Pro Pro NH2 529. Xaa Val

iH { &N dLL .
Pro Vil “ry§ Xaa Val Xan Pro Xik 531. Xaa Val Xan Pro Pro
532. Kaa Val Xbu 533. Xby Val Xbu 534. Xca Val Xbu 535. Xaa Val Xbv

Xby Val Xby 23 FE8a99al iXdv 538. Xaa Val Xan Pro Pro Xab 539. Xaa Val
Xab 540. Xim Val Xan Pro |Prio Val Phe NH2 541. Xin.Val Xan Pro Pro Val
NH2 542. Xifo "Val Xan. Pro Prqg Val PﬁﬁENHZ 543. Xip Val Xan Pro Pro Val Phe

544. Xiq VYal.Xan_Pro Pro Vdl Phe

545. Xkd Val Xan Pro Pro Val Phe

546. Xim Val Xan Pro Pro Val H®3547 Xin Val Xan PraMiPro Val NH2
Xio Val Xan,Pro Pro Val NH2

_N/\N _N/§N N _NG N .
\N_A \N"\NOZ . : >

CH3 CH3 cn,
CH;
—N —N — N —N C(CH3) 3
CH;
CH; CHy CHj
— e Y _NDP
CHjy
CH3 CH; CH;
—N 0 —N 0 -—N 0 —N 0 —N 0
CHj CHjy CH3 CHj
CHj CHj
I\ / ( /~\.° /\
—N g —N S N sy —N —N s=0
N/ \_< \ / ‘o \__/
CH3 CH3
0 o
0 o]

A, B, D, E, F, G and X have the meanings as described above;

t, u, v and w are independently 0 or 1;



0050/ 43202 REPLACEMENT SHEET 74 2  FEB

1997 549. X p a Xan " Pro Ard Val NH2 550. Xiqg Val Xan Pro Pro Val
NH2 551. Xk éﬁgﬁ Pﬁ@ Prio {Val NH2 552. XimVal Xan Pro Pro NH2 5
553. Xin Val Xan g Z 554. Xio Val Xan Pro Pro NH2 555. Xip
Val Xan Pro Pr r 586X {Val Xan Pro Pro NH2 557. Xkd Va]l Xan

Pro Pro NH2 10{558. Xaa Val Xan {Pro Pro Val Xir 559. Xaa Val Xan Pro Pro
Val Xis 560.—Xga~Vat—Xan~Pro Pro VaHBXit 561. Xaa Val Xan Pro Pro Val
Xi u

A and B together are

A Ceh i G

CH;

B e e ers
"”‘Ql _WJ;:Y By

C(CH3)3 o)
CHj
e _m,Q _va
CH3
CH;y CH3
CHa
CO -~ CO —
N CO - N
—HN - N \( —HN \(
- CH
o] CH3 o) 3
CHs - 0 C(CH3)3

CHjy
co - ' CO -
—m N~ /C e
—x ~<\<



562. Xaa Val Xar ﬁFBUﬁﬁﬁ?HrwﬁﬁﬁTSIS. Xaa Val Xan Pro Pro Xiw 564. Xaa
Val Xan Pro Pro j(Xi[y — 5657 Xad] | Xan Pro Pro Xix 566. Xaa Val Xan Pro
Xi z 567. Xaa VcI %}%% al 2D 568. Xaa Val Xan Pro Xkb 569. Xaa Val

Xan Pro Xkc 47Q. o Pro Val Phe NH2 571. Xkf Val Xan Pro
Pro Val Phe NH2 542 —Xkg \lal n Pro Pro Val Phe NH2 25 573. Xkh Val Xan
Pro Pro Val Phe |NH2 574. Xke Mal Xanifpro Pro Val WH2 575. Xkf Val xan
Pro Pro Val NH2 —576Xkg—Vat—-Xan Pro Pro Val NH2 577 Xkh Val Xan Pro
Pro Val NH2 30 5 C"kke VaI Xan Pro Pr@HAH2 579. Xkf Xan Pro Pro NH2
580. Xkg Val Xan o NH2 581.CHxn _val Xan Pro BHo 582. Xaa
Xcz Pro Pro VaI NH - Xed Vi Xf Pr @Oxhr NH2 CO— '
~—HN
C(CH3)3

CH3

_WQL

3



Exanpl es for the—s cha. actertzati on of the synthesized novel conpounds
are given in tHheRFRHIACOMERD SHEBT €. 40 45
25 FEB 1997
15
N
Co - N €O
~ - N .
- 0 .]/ = ;I —HN ’J/CO B
0]
C(CH3)3 C(CH3);
CO " CO - N
- HN /
0
CH;, CH;
CHj3
CHj
_ , Co - co - N co -
— . I
0
CH3 CH;
CH;
C(CH -
(CH3) 3 CH;

CH
2\ -C0— N O - :
—HN ] — / co —
0 \ / —HN I

- N _ _ CH3
ot o,_?,co _m/\g)iz,co -rm)\g’li/?’m—

CHj



75 EXAMPLE Fast ,aLom,bonbardmng EXAMPLE Fast at om bonbar dnent No.

M S anal ysi s REPLAGEL D RES‘"“ M S anal ysi s Mol . - i ght

( measur ed) e NBIT Vidi ght (neasured) 3 798

56 550 1 "*“\%ﬁﬂ%" i 101 853 24 811
115 845 2§ | d i 139 579 30 825
234 641 33 _MN_.BBQLMW-“ 403 811 34 845
544 869 3 649 76 Table |

- Sequence | dentifi-eationmof Oorrpounds epared Accordi ng

| cho- 8

s
C‘H3 CHj3
CH3
CH;
— CO - C° - N\ o~
— —HN
CH3 S .
H3
CH;
C(CH3)3 cH, '
CHj3
S L(jco— /N Co - /N co -
S s
CH;



to Exanples 1 and 2 Corrpound Nunber ('s) Sequence
| D Nunber 3859 86—94+—93, 214- 2 246,

350- 362, 366-36§Eié§§$5@98ﬂFﬂBS-452 459, 460, 469- 478, 504, 506, 508,

510, 530, 5664569 58339 124- 28, 30-33, 35, 36, 3
ggé}égi 341- 343 %%?FEéL%97424-422,8526, 540- 545, 570-573 4-7, 10, 11, 406,

5 12 . 17 6 13, 392, 403
7 14 8 15, 16, 29
9 17, 18 i 10 19, 20
11 21, _22, 247- 264, 303-313, 582 12
cHy O3 C(CH3)3
' N
N co — N Co - )\(, co —
—HN 7z —HN z — HN I
o) 0 0
CH; CHj;
CH; CH;
CHs
N _co- N\ -0 - CO -
— s I — i _2/ —
° CH; °©
CHj CHj



23, 402
14 25, 401

16 37, 118-13¢
369- 372, 383-
562-565 41-43, 48, 49, 527
20 46, 50, 51,
415, 420, 421,\.-430-432,.528,.552-557, 18 78-5 81 47

22 53-61, 8,428 ¢ $fetne232re

524
25

REPLACEMENT SHEET
344- 346 |
%

25 FEB 1997

62-65, 70, 139-

CHj CH;

/N co — /N co —
—HN -27" S—, /

S s

CH;
CHj
CH
C(CH3)3 3
/N Co - /N co —
—HN J/ —HN /
[ [
CH;
CHj3 CH;
CH; CH3
N co — N -
— /;jyf' _ ./_j?i’co
S
CHjy
CHj
C(CH3) 3

13 24, 400
15 34
17 40, 45, 189-213,

18 388, 503, 505, 507, 509, 531, 538§,

19 44
21 159, 347-349, 414,

23 66, 67, 94, 410,

24 68, 69, 284-302, 325-335

( /;N co —
—HN s-jp”

C(CH3)3
N —
z CcO
- HN /
8
CH3
CH;3
CHj
N -
z co
S
CH;
CHj;
N -
Z co
S
CH3
CHj
N -
S



77 Compound Nunber

S).

226 92

28 265-283, 314-:
30 337, 338
377-382, 399

33 373, 374

35 389-391

37

_mf\ff]/“‘

REPLAGEMENT SHEE

T

25 FEB 997

e -

N -
_ &/I co "
0

C(CH3)3

CH; 3
N -
—HN 7 «© /N co —
3 / —HN I
o)
CH3

Sequ ence | D Nunmber 73, 83-85

27 160-188
29 336
31 339, 340,
32 363-365
19 34 375, 376
36 393, 394
N
z €O~ /N co -
e
0 (o]
CHj;
CH;3
N
CO —
=Y
(o}
CH3 CH;
CHj CH;
N co — N
74 CO =
—HN / —HN /_i(/
© —Z o
CH; :
CHj
CHs . C(CH3)3
-Hﬁ>\\V9 CO — /F co —
© 0
CHj3 CHy
CHs

N

_HN’\g/Ico - ;m)\g,’irco -

3



404 PEMENT UL 38 405

39 407 REQLA&LMLWT z);sl 40 408

41 409 42 411, 412, 418,
419, 427-429, 25 FEB 1997 43 546-551, 574-577 413, 413(a), 453,
454, 457, 14 458, 512, 514, 516, 518 455, 456

45 465- 468 20 46 461-464

47 47 9-502 48 515, 517

49 513 50 519

51 520 52 52

53 522 cH, CH; 54

N .
— - CO =
ﬁ_( ot P N

Co e d
’'d
S s I —HN j
CH; s

CH;
C(CH3)3 CH; ,
N . N C(CH;3) 3
CO = -
s — HN
s CH; ' [
CH; CH;y
CH;,
N
CO - N
- — CO -
’d
s L
CH; S
. CH
CH; 3
C(CH3);
CH;, CH
3
N
. / CO — N co )\(/N Co —
S S
CH;

N ' CH3
- HN’\(/J/ Co - N _CO— N
-HN/\( z COo —
: : - Y T
S

CH3



523 REPLACEMENT SHEET 55 525
56 529 78 The synbols Xaa... in the
sunmary have thelf ¢l | i ni ngs: Xaa: N, N-Di nmet hyl val i ne

y Po'FES We7 " ' Y

21

CH; CHs CH,



25 FEB 1997
22
CHj3 CH; '
C(CH3)3
N Cco — N CO — N CO —
—HN “d — N 7 — HN ’d
0 0 (0]
CH; CH;

CHj

CH3

CO - CO - /N CO —

N
CO -~
—HN/\(/
o]

CH;

E'and F together are

@v@ S
&( (_D\(Ico- O/I -

| CHj,



[err] Xag: T tggpxug&m-pcwii_jﬂ i ne carboxylic acid Xah:

1- Ami noi ndane- 1- garboxylilc.aciid Xai: tert-Leucine or 2-tert-butylglycine
Xak: Honoprolilnge or pipecolicjacid Xal: 1- am nopent ane- 1- car boxylic
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R5 is hydrogen, methyl, ethyl, 2-fluoroethyl, 2, 2—d1f1uoroethy1
. trifluoroisopropyl, propyl, soproypyl, or

CH>
: : f CF,y
~N
cH, CH;  Scm “cHy e, cn,
CH CF3 F OCH3 OBu
~ ~ ~
S cH, CHy CHz CH, ~cx,
: © : : CH3 :
S \D H
C(cHy);3 © CHs CH (CH3) 2
N\ N
Nex, CHy CHy
OCH3 \CHz OCH3 A OCH;3
A ocH; ocH;
OCH
OCH; - “OCH; OCH; 3
N OCH
” CHp 3 \CHz
OCH — CH3
3 OCH3 OCHj3
N N
CH;y OCH; CH> m

R® is hydrogen, methyl, ethyl, 2-fluorocethyl, 2,2-difluorocethyl,
trifluorcethyl, trifluoroisopropyl, propyl, isopropyl, tert-bu-
tyl, or
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K is a hydroxy, alkoxy (preferably Ci-s), phenoxy or benzoxy mo-

iety.
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More preferred are compounds where the substituents have the fol-
lowing meanings:

Rl is ethyl, methyl, 2-fluoroethyl, 2,2-difluorcethyl,
2,2,2-trifluoroethyl, 2-fluoroisopropyl, trifluoroisopro-
pyl, isopropyl, propyl, cyclopropyl, benzyloxycarbonyl,
methyloxycarbonyl, lactyl, methylaminosulfonyl,tosyl,
ureyl, mesyl, N(CH3);, amidino. methoxy, benzyl, 4-pheno-
xybenzyl, 4-benzyloxybenzyl, or 3,4,5-trimethoxybenzyl

R2 is hydrogen, methyl, ethyl, 2-fluoroethyl, 2,2-difluoroe-
thyl, 2,2,2-trifluorocethyl, isopropyl, propyl, butyl, cy-
clopropyl, formyl, acetyl, propionyl, pivaloyl, benzoyl
or benzvl,

Ri-N-R2 together are

CH; o)
/N < >
\Na @
- CH3 @)
/\ /—\ ,0 /\

(
E,
(
g

A, B, D, E, F, G and X have the meanings as described above;
t, u, v and w are independently 0 or 1;

A and B together are
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K is a hydroxy, Ci-¢4—alkoxy or benzyloxy moiety;
RS is hydrogen, methyl, ethyl, 2-fluoroethyl, 2,2-difluoro-

ethyl, propyl, isoproypyl, cyclopropyl, cyclopentyl,
cyclohexyl, benzylf 4-phenoxybenzyl, 4-benzyloxybenzyl or
- 3,4,5-trimethoxybenzyl

R¢ is hydrogen, methyl, ethyl, 2-fluorocethyl, 2,2-trifluoro-
ethyl, propyl, isopropyl, tert-butyl, cyclopropyl, cyclo-
pentyl, cyclohexyl, benzyl, 4-phenoxybenzyl, 4-benzyloxy-
benzyl, 3,4,5-trimethoxybenzyl, phenyl, 4-phenoxyphenyl,
4-benzyloxyphenyl, 3,4,5-trimethoxyphenyl or
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These examples illustrate but do not limit the scope of the pres-
ent invention.

The peptides of the formula I are composed preferably of L-amino
acids but they may contain one or more D-amino acids.

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 acid, 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 c¢an be assembled sequentially from

amino acids or by linking suitable small peptide fragments. In
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 dif-
ferent lengths, and the fragments in turn can be obtained by se-
quential assemblage from 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.
Enzymatic and chemical methods are suitable for this.

Chemical methods for forming the amide linkage are described in
detail by Mdller, Methoden der organischen Chemie Vol. XV/2, pp 1
to 364, Thieme Verlag, Stuttgart, 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
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 linkage using coupling reagents (activa-
tors, especially dicyclohexylcarbodiimide (DCC), diisopropylcar-
bodiimide (DIC), l-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline
(EEDQ), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochlo-
ride (EDCI), n-propanephosphonic anhydride (PPA), N,N-
bis(2-oxo-3-oxazolidinyl)- midophosphoryl chloride (BOP-Cl),
bromo-tris-pyrrolidinophosphonium hexa-fluorophosphate (PyBrop),
diphenylphosphoryl azide (DPPA), Castro’s reagent (BOP, PyBop),
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O-benzotriazolyl-N,N,N’,N’~tetramethyluronium salts (HBTU), die-
thylphosphoryl cyanide (DEPCN), 2,5-diphenyl-2,3-dihy-
dro-3-oxo-4-hydroxythiophene dioxide (Steglich’s reagent; HOTDO)
and 1,1’-carbonyldiimidazole (CDI). The coupling reagents can be
employed alone or in combination with additives such as N,N-dime-
thyl-4-aminopyridine (DMAP), N-hydroxy-benzotriazole (HOBt),
N-hydroxybenzotriazine (HOOBt), 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 the amide linkage is
necessary for both reactants in chemical synthesis. Three conven-
tional protective group technigques 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 a-amino
group of the chain-extending unit. A detailed review of amino-
acid protective groups is given by Miller, Methoden der organis-
chen Chemie Vol. XV/1, pp 20 to 906, Thieme Verlag, Stuttgart,
1974. The units employed for 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 the Z, Boc
or Fmoc protective group technique, with one of the reactants in
the said Merrifield technique being bonded to an insoluble poly-
meric support (also called resin hereinafter). This typically en-
tails the peptide being assembled sequentially on the polymeric
support using the Boc or Fmoc protective group technique, the
growing peptide chain being covalently bonded at the C terminus
to the-insoluble resin particles (cf. Fig. 1 and 2). This pro-
cedure makes it possible to remove reagents and byproducts by
filtration, and thus recrystallization of intermediates is un-
necessary.

The protected amino acids can be linked to any suitable polymers,
which merely have to be insoluble in the solvents used and to
have a stable physical form which makes filtration easy. The
polymer must contain a functional group to which the first pro-

tected amino acid can be firmly attached by a covalent bond.

Suitable for this purpose are a wide variety of polymers, eg.
cellulose, polyvinyl alcohol, polymethacrylate, sulfonated poly-
styrene, chlorcmethylated styrene/divinylbenzene copolymer
(Merrifield resin), 4-methylbenzhydrylamine resin (MBHA-resin},
phenylacetamidomethyl-resin (Pam~resin), p-benzyloxy-benzyl-alco-
hol-resin, benzhydryl-amine-resin (BHA~resin), 4-(hydroxyme-
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thyl)benzoyloxy-methyl-resin, the resin of Breipohl et al. (Tet-
rahedron Letters 28 (1987) 565; supplied by BACHEM), 4-(2,4-di-
methoxyphenylaminomethyl)phenoxy-resin (supplied by Novabiochem)
or o-chlorotrityl-resin (supplied by Biohellas).

Suitable for peptide synthesis in solution are all solvents
which are inert under the reaction conditions, especially water,
N,N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO), acetoni-
trile, dichloromethane (DCM), 1,4-dioxane, tetrahydrofuran (THF),
N-methyl-2-pyrrolidone (NMP} and mixtures of the said solvents.
Peptide synthesis on the 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. After synthesis is com-
plete, the peptide is cleaved off the polymeric support. The
conditions under 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 liquid anhydrous hydrogen fluoride, in anhydrous
trifluoromethanesulfonic acid, in dilute or concentrated trifluo-
roacetic acid, palladium-catalyzed cleavage in THF or THF-DCM
mixtures in the presence of-a weak base such as morpholine or
cleavage in acetic acid/dichloromethane/trifluoroethanol mix-
tures. Depending on the chosen protective groups, these may be
retained or likewise cleaved off under the cleavage conditions.
Partial deprotection of the peptide may also be worthwhile when
certain derivatization reactions are to be carried out. Peptides
dialkylated at the N-terminus can be prepared either by coupling

.on the appropriate N,N-di-alkylamino acids in solution or on the
"polymeric support or by reductive alkylation of the resin-bound

peptide in DMF/1% acetic acid with NaCNBH; and the appropriate
aldehydes. 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 commer-
cially-available materials using methods known in the art. For
example, amino acids building blocks with R! and R?2 moieties can
be prepared according to E. Winsch, Houben Weyl, Meth, d. Org.
Chemie, Bd. XV, 1, p. 306 following, Thieme Verlag Stuttgart 1974
and Literature cited therein. Peptides with y- or ©&6-lactam
bridges can be prepared by incorporating the appropriate lactam-—

‘bridged dipeptide units (R. Freidinger, J. Org. Chem. (1982)

104-109) into the peptide chain. Peptides with thiazole-, oxa-
zol-, thiazolin- or oxazolin-containing dipeptide building blocks
can be prepared by incorporating the appropriate dipeptidic units
(P. Jouin et al., Tetrahedron Letters (1992), 2807-2810; P. Wipf
et al., Tetrahedron Letters (1992), 907-910; W.R. Tully, J. Med.
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Chem. (1991), 2065; Synthesis (1987), 235) into the peptide
chain.

The compounds of this invention may be used to inhibit or other-
wise treat solid tumors (e.g. tumors of the lung, breast, colon,
prostate, bladder, rectum, or endometrial tumors) or hematologi-
cal malignancies (e.g. leucemias, lymphomas) by administration of
the compound to the mammal, Administration may be by any of the
means which are conventional for pharmaceutical, preferably onco-
logical, agents, including oral and parenteral means such as sub-
cutaneously, intravenously, intramuscularly and intraperito- .
neally. 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 composi-
tions may be combination products, i.e., may also contain other
therapeutically active ingredients.

The dosage to be administered to the mammal will contain an ef-
fective tumor-inhibiting amount of active ingredient which will
depend upon conventional factors including the biological activ-
ity of the particular compound employed; the means of administra-
tion; the age, health and body weight of the recipient; the na-
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 5 to 250 milligrams per kilogram of
body weight on oral administration and about 1 to 100 milligrams
per kilogram of body weight on parenteral administration.

The novel compounds can be administered in conventional solid or

liquid pharmaceutical administration forms, eg. uncoated or
(film~)coated tablets, capsules, powders, granules, suppositories
or solutions. These are produced in a conventional manner. The
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.
Sucker et al.: Pharmazeutische Technologie, Thieme-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 invention.
The proteinogenous amino acids are abbreviated in the examples
using the known three-letter code. Other meanings are: TFA = tri-
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fluorocacetic acid, Ac = acetic acid, Bu = butyl, Et = ethyl, Me =
methyl, Bzl = benzyl.

S

A. General procedures

I. The peptides claimed in claim 1 are either synthesized by
classical solution synthesis using standard Z- and Boc-methodol-
ogy as described above or by standard methods of solid-phase syn-
thesis on a completely automatic model 431A synthesizer supplied
by APPLIED BIOSYSTEMS. The apparatus uses different synthetic
cycles for the Boc and Fmoc protective group techniques.

a) Synthetic cycle for the Boc protective group technigque

1. 30% trifluorcacetic acid in DCM 1 x 3 min
2. 50% trifluoroacetic acid in DCM 1 x 1 min
3. ©DCM washing 5 x 1 min
4. 5% diisopropylethylamine in DCM 1 x 1 min
5. 5% diisopropylethylamine in NMP 1 x1min
6. NMP washing 5 x 1 min
7. Addition of preactivated

protected amino acid

(activation with 1 equivalent of

DCC and 1 equivalent of HOBt in

NMP/DCM) ;

Peptide coupling (1lst part) 1 x 30 min
8. Addition of DMSO to the reaction
: mixture until it contains 20% DMSO

by volume '
9. Peptide coupling (2nd part) 1 x 16 min
10. Addition of 3.8 equivalents of

diisopropylethylamine to the reaction

mixture
11. Peptide coupling (3rd part) 1 x 7 nmin
12. DCM washing 3 x 1 min

13. if conversion is incomplete,

repetition of coupling (back to 5.)
14, 10% acetic anhydride,

5% diisopropylethylamine in DCM 1 x2min
15. 10% acetic anhydride in DCM 1l x4 min
16. DCM washing 4 x 1 min
17. back to 1.

BOP-Cl and PyBrop were used as reagents for coupling of the
amino acid following N-methylamino acids. The reaction times were
correspondingly increased. In solution synthesis, the use of ei-
ther Boc-protected amino acid NCAs (N-tert.-butyloxycarbonyl-
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amino acid-N-carboxy-anhydrides) or Z-protected amino acid NCAs
(N-benzyloxycarbonyl-amino acid-N-carboxy-anhydrides) respec-
tively is most advantageous for this type of coupling.

b) Synthetic cycle for the Fmoc protective group technique

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

protected amino acid (activation

by 1 equivalent of TBTU and

1.5 equivalent of DIPEA in DMF);

Peptide coupling 1 x 61 min
6. DMF washing 3 x1min
7. 1if conversion is incomplete,

repetition of coupling (back to 5.)
8. 10% acetic anhydride in DMF 1 x 8 min
9. DMF washing 3 x 1 min

10. back to 2.

BOP~Cl and PyBrop were used as reagents for coupling on the
amino acid following the N-methylamino acids. The reaction times
were correspondingly increased.

II. Reductive alkylation of the N terminus

The peptide-resin prepared as in AIa or AIb was deprotected at
the N terminus (steps 2-4 in AIb or 1-6 in AIa) and then reacted
with a 3-fold molar excess of aldehyde or ketone in DMF/1l% acetic
acid with addition of 3 equivalents of NaCNBH;. After reaction was
complete (negative Kaiser test) the resin was washed several
times with water, isopropanol, DMF and dichloromethane.

III. Workup of the peptide-resins obtained as in Ia and II

The peptide-resin was dried under reduced pressure and trans-
ferred into a reaction vessel of a TEFLON KF apparatus (supplied
by PENINSULA). Addition of a scavenger, preferably anisole (1
ml/g of resin), and in the case of tryptophan-containing peptides
of a thiol to remove the indolic formyl group, preferably ethane-
dithiol (0.5 ml/g of resin), was followed by condensing in hydro-
gen fluoride (10 ml/g of resin) while cooling with liquid N;. The
mixture was left to warm to 0°C and stirred at this temperature
for 45 min. The hydrogen fluoride was then stripped off under re-
duced pressure, and the residue was washed with ethyl acetate in
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order to remove remaining scavenger. The peptide was extracted
with 30% strength acetic acid and filtered, and the filtrate was
lyophilized,

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

The peptide-~resin was dried under reduced pressure and then sub-
jected to one of the following cleavage procedures, depending on
the amino-acid composition (Wade, Tregear, Howard Florey Fmoc
Workshop Manual, Melbourne 1985).

Cleavage conditions

TFA Scavenger Reaction time
1 95% 5% H20 1.5 h
2 95% 5% ethanedithiol/anfisol 1,5 h
{1:3)

The suspension of the peptide-resin in the suitable TFA mixture
was stirred at room temperature for the stated time and then the
resin was filtered off and washed with TFA and DCM. The filtrate
and the washings were concentrated, and the peptide was precipi-
tated by addition of diethyl ether. After cooling in an ice bath,
the precipitate was filtered off, taken up in 30% acetic acid and
lyophilized.

V. When an o—-chlorcotrityl-resin (supplied by Biohellas) is used,
the suspension of the peptide-resin in an acetic acid/trifluoroce-
thanol/dichloromethane mixture (1:1:3) is stirred at room tem-
perature for 1 h. The resin is then filtered off with suction
and thoroughly washed with the cleavage solution. The combined
filtrates are concentrated in acuo and treated with water. The
precipitated solid is removed by filtration or centrifugation,
washed with diethyl ether and dried under reduced pressure.

VI. Purification and characterization of the peptides

Purification was carried out by gel chromatography (SEPHADEX
G-10, G-15/10% HOAc, SEPHADEX LH20/MeOH) with or without subse-
quent medium pressure chromatography (stationary phase: HD-SIL
C-18, 20-45 u, 100 A; mobile phase: gradient with A = 0.1% TFA/
MeOH, B = 0.1% TFA/H0).
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The purity of the resulting products was determined by analytical

. HPLC (stationary phase: 100 2.1 mm VYDAC C-18, 5 1, 300 A; mo-

bile phase: CH3CN/H,0 gradient, buffered with 0.1% TFA, 40°C).
Characterization was by amino-acid analysis and fast atom bom-
bardment mass spectroscopy.

B. Specific procedures

EXAMPLE 1 (SEQ ID NO: 1)
N,N-Dimethyl-vVal-Val-N-methyl-Val-Pro-Pro-Val-Phe-NH;

1.98 g of Fmoc-RINK-resin (substitution 0.46 mmol/g), correspond-

ing to a batch size of 0.84 mmol, were reacted as in AIb with
1.26 mmol each of

Fmoc-Phe-0OH Fmoc~-N-methyl-vVal-CH
Fmoc-Val-0H Fmoc-Val-OH
Fmoc-Pro-OH Fmoc~Val-OH
Fmoc~-Pro-OH

The amino acid following the N-methylamino acid was coupled on
with PyBrop as coupling reagent. After the iterative synthetic
cycles were completed, the peptide-resin underwent N-terminal
deprotection (steps 2-4 in AIb), and was further reacted with
aqueous formaldehyde solution as in AII and then dried under re-
duced pressure. The resulting resin was subjected to TFA cleavage
as in AIV. The crude product (590 mg) was purified by gel
filtration (SEPHADEX-LH-20). The vield was 295 mg.

EXAMPLE 2 (SEQ ID NO: 2)

—

N
N,N-Dimethyl-vVal-Val-N-Me-Val-Pro —HN ’;j>
S

4.11 g of Fmoc-Pro-p-alkoxybenzyl-alcohol-resin (substitution
0.73 mmol/g), corresponding to a batch size of 3 mmol, were
reacted as in AIb with 4.5 mmol each of

Fmoc-N-MeVal-OH
Fmoc-Val-OH
Fmoc~Val-OH.
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The amino acid following the N-methylamino acid was in this case
reacted with double coupling using PyBrop or Bop-Cl with in-
creased reaction times. After the synthesis was complete, the
peptide~resin underwent N-terminal deprotection (steps 2-4 in
AIb), and was further reacted with aqueous formaldehyde solution
as in AIT and then dried under reduced pressure. The resin ob-
tained in this way was subjected to TFA cleavage as in AIV. The
crude product (750 mg) was employed directly for the next cou-
pling. 100 mg of this compound were reacted with 45 mg of
(8)-2-[1l-amino-2-phenylethyl}thiazole and 230 mg of PyBop with
the addition of 192 ul of DIPEA in DMF at room temperature for 2
d. The reaction mixture was purified by gel chromatography (Se-
phadex LH-20, methanol) and the product fractions were combined.
83 mg of product were obtained. '

The following compounds were prepared and can be prepared accord-
ing to examples 1 and 2:

3 Xaa Val Xan Pr¢o Pro Val Phe

4. Xaa Val Xan Pro Pro Val Xac

5. Xaa Val Xan Pro Pro Val Xad

6. Xaa Val Xan Pro Pro Val Xae

7 Xaa Val Xan Pro Pro Val Xaf

8. Xaa Val Xan Pro Pro Val His-NH;
9. Xbo Val Xan Pro Pro Val Phe-NH;
10. Xaa Vval Xan Pro Pro Val Xag-NH;
11. Xaa Val Xan Pro Pro Val Xah

12. Xaa Xbe Xan Pro Pro Val Trp-NH;
13. Xaa Val Xan Pro Pro Xai Phe-NH;
14. Xae Val Xan Pro Pro Ile Phe-NH;
15. Xaa Val Xan Pro Xal Val Phe-NH;
16. Xaa Val Xan Pro Xak val Phe-NH;
17. Xaa Val Xan Xak Pro Val Phe-NH,;
18, Xaa Val Xan Xal Pro Val Phe-NH;
19. Xaa Val Xao Pro Pro Val Phe-NH;
20. Xaa Val Xam Pro Pro Val Phe-NH;
21, Xaa Xap Pro Pro Val Phe-NH;

22, Xaa Xag Pro Pro Val Phe-NH;

23. Xaa Ile Xan Pro Pro Val Phe-NH;
24. Xaa Xai Xan Pro Pro Val Phe-NH;
25. Xaa Leu Xan Pro Pro Val Phe-NH;
26. Xar Val Xan Pro Pro Val Phe-NH;
27. Xas Val Xan Pro Pro Val Phe-NH,
28. Xat Val Xan Pro Pro Val Phe-NH;
29. ZXau Val Xan Pro Xal Val Phe-NH;
30. Xav Val Xan Pro Pro Val Phe-NH;
31. Xan Val Xan Pro Pro Val Phe-NH;
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32.
33,
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48,
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
7.
78.
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Xaw
Xax
Xaa
Xaz
Xba
Xaa
Xaa
Xaa
Xaa
Xax
Xaw
Xat
Xaa
Xaa
Xaa
Xaa
Xaa
Xav
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa
Xax
Xaw
Xbo
Xat
Xaa
Xat
Xaa
Xaa
Xav
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa
Xaa

val
val
Val
val
val
val
val
Val
val
val
val
val
Xail
val
val
val
val
val
val
val
val
Val
val
val
val
val
val
val
val
val
val
val
Val
val
Xai
Xai
Xap
Xag
val
Xap
Xaq
val
val
val
val
val
val

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Pro
Pro
Xan

Xan
Xbp

PTG PO

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xak
Pro
Pro
Pro
Pro
Pro
Pro
Xbb
Xbe
Xbg
Xbh
Xbi

Xbk

Xbl
Xbm
Xbn
Pro
Pro
Pro
Pro
Pro
Pro

Pro

Xbf

Pro
Pro
Pro
Pro
Pro
Xbb
e
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xak
Pro
Pro

63
val Phe-NH;
Val Phe-NH,
Phe Phe-NH;
val Phe-NH:
val Phe-NH,
Val-NH;

Xbd

Val-NH;
Vval-NH;
Val-NH;
Val-NH;
Xai-NH;
Val-NH;
val-NH;
val

Val-NH>

Pro-NH;

Pro
Xbf

Pro-NH,
Pro—-NH,
Pro-NH;
Pro-NH;
Pro-NH;
Pro-NH;
Pro-NH;
Pro-NH,
Pro Pro-NH;
Pro~-NH;
Pro—NH,




[err]

R |

 REPLACEMENT SHEET

25 FEB 1997

L
79. Xaa

80. Xaa
8l. Xaa
82. Xaa
83. Xax
84. Xbo
85. Xav
86. Xaa
87. Xaa
88. Xaa
89. Xaa
90. Xbo
91. Xbo
92. Xbo
93. Xaa
94. Xaa
95. Xby
96. Xed
97. Xee
98. Xef
99, Xbz
100. Xeg
101. Xca
102. Xcb
103. Xcb
104. Xcc
105. Xce
107. Xcg
108. Xch
109. Xci
110. Xck
111. Xel
112, Xem
113. Xen
114.Xhn
115. Xho
116. Xhp
117. Xhg
118. Xby
119, Xed
120. Xee
121. Xef
122, Xbz
123. Xeg
124. Xca
125, Xcb
126. Xcc

val

val
val
val
val
val
Val
val
val
val
val
val
val
Xbe
val
Xbe
val
Val
Val
val
val
Val
val
val
val
val
Val
val
val
val
val
val
val
val
val
val
val
val
val
Val
vVal
val
val
val
val
val
val

Xao
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

Pro—-NH;
Pro-NH;
Pro-NH;
Pro
Pro Xbg
Pro Xbi
Pro Xbl
Pro
Pro Xbl
Pro Xbg
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

64

Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
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127. Xce
128, Xcg
129, Xch
130. Xci
131. Xck
132, Xcl
133. Xcm
134. Xcn
135. Xhn
136. Xho
137. Xhp
138. Xhqg
139. Xby
140. Xed
141. Xee
142. Xef
143. Xbz
144. Xeg
145. Xca
146. Xcb
147. Xce
148. Xce
149. Xcg
150. Xch
151. Xci

-152. Xck

153. Xcl
154. Xcm
155. Xen
156. Xhn
157. Xho
158, Xhp
159. Xhg
160. Xaa
161. Xaa
162. Xaa
163. Xaa
164. Xaa
165. Xaa
166. Xaa
167. Xaa
168. Xaa
169. Xaa
170. Xaa
171. Xaa
172. Xaa
173. Xaa

val
val
val
val
val
val
val
val
val
val
vVal
val
val
val
val
val
Val
val
val
val
val
val
val
val
val
val
Val
val
val
val
val
val
val
val
Val
val
val
val
Val
val
val
vVal
val
Val
val
val
vVal
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Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

val
val
val
val
val
val
val
val
val
val
val
val

65
NHz

NH;
NH;
NH;
NH,

Xei
Xem
Xeo
Xep
Xeq
Xex
Xey
Xfb
Xfe
Xfh
Xfu
Xfv
Xft
Xfw
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Xhf :
Xhh:

174, Xaa
175, Xaa
176, Xaa
177. Xaa
178. Xaa
179. Xaa
180. Xaa
181. Xaa
182. Xaa
183. Xaa
184. Xaa
185. Xaa
186. Xaa
187. Xaa
188. Xaa
189. Xaa
190. Xaa
191, Xaa
192. Xaa
193. Xaa
194. Xaa
195. Xaa
196. Xaa
197, Xaa
198. Xaa
199. Xaa
200. Xaa
201. Xaa
202. Xaa
203. Xaa
204 . Xaa
205, Xaa
206. Xaa
207. Xaa
208. Xaa
209. Xaa
210. Xaa
211. Xaa
212. Xaa
213. Xaa
214. Xaa
215, Xaa
216. Xaa
217. Xaa
218. Xaa
219. Xaa
220. Xaa

val
val
val
val
Val
val
val
val
val
Val
val
val
val
Val
val
val
val
val
val
val
val
val
val
val
val
val
val
val
Val
val
val
Val
val
val
val
val
Val
Val
val
val
val
vVal
vVal
Val
val
val
val

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

N Met hyl - 2-tert-butyl gl yci ne
N- Et hyl val i ne

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xek
Xen
Xer
Xep
Xeq
Xer
Xet

Xhg:

val
val
val
val
val
val
val
val
val
val
val
val
val
val
Val
Xeh
Xen
Xeo
Xep
Xeq
Xer
Xet
Xeu
Xes
Xew
Xez
Xfc
Xff
Xfi
Xfs
Xfz
Xgc
Xgf
Xgm
Xgr
Xgu
Xgs
Xgx
Xha
Xhk

66
Xfx
Xga
Xgd
Xgg
Xgh
Xgi
Xgl
Xgs
Xgv
Xhe
Xgy
Xhd
Xhb
Xhe
Xhl

N- Met hyl -
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221. Xaa
222. Xaa
223. Xaa
224, Xaa
225. Xaa
226, Xaa
227. Xaa
228, Xaa
229. Xaa
230. Xaa
231. Xaa
232. Xaa
233. Xaa
234. Xaa
235. Xaa
236, Xaa
237. Xaa
238. Xaa
239. Xaa
240. Xaa
241. Xaa
242. Xaa
243, Xaa
244. Xaa
245, Xaa
246, Xaa
247, Xaa
248, Xaa
249. Xaa
250. Xaa
251. Xaa
252. Xaa
253, Xaa
254. Xaa
255. Xaa
256. Xaa
257. Xaa
258. Xaa
259. Xaa
260. Xaa
261. Xaa
262. Xaa
263, Xaa
264. Xaa
265, Xaa
266. Xaa
267. Xaa

val
val
val
val
val
val
val
val
val
Val
val
val
val
val
Val
val
Val
val
val
Val
val
val
val
val
val
val
Xco
Xcp
Xcq
Xcr
Xcs
Xct
Xcu
Xcw
Xcv
Xcx
Xcy
Xda
Xdb
Xde
Xdd
Xdaf
Xdg
Xdh
Xco
Xcp
Xcq

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Xeu
Xes
Xfa
xfd
Xfg
X£l
Xtk
Xfm
Xfn
Xfo
Xfp
Xfq
Xfr
Xfy
Xgb
Xge
Xgk
Xgn
Xhi
Xgo
Xgp
Xgq
Xgt
Xgw
Xgz
Xhm
val
val
val
val
val
val
Val
val
val
val
val
val

val

val
Val
val
val
val
val
val
val
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Xhp: NN-Di et hyl phenyl al ani ne Xhq:
Hydr oxyprol i ne Xhs:

al ani ne Xhu:

NN- Di et hyl

268. Xaa
269. Xaa
270. Xaa
271. Xaa
272. Xaa
273. Xaa
274. Xaa
275. Xaa
276. Xaa
277. Xaa
278. Xaa
279. Xaa
280. Xaa
281. Xaa
282, Xaa
283. Xaa
284, Xaa
285, Xaa
286. Xaa
287. Xaa
288. Xaa
289. Xaa
290. Xaa
291. Xaa
282, Xaa
293. Xaa
294. Xaa
295. Xaa
296. Xaa
297. Xaa
298. Xaa
299. Xaa
300. Xaa
301. Xaa
302. Xaa
303. Xds
304. Xdt
305. Xdu
306. Xdv
307. Xdw
308. Xdx
309. Xdy
310. Xdz
311. Xea
312. Xeb
313. Xec
314. Xds

3 -Thi enyl al ani ne Xht:
- 3-cycl ohexyl -

Xer
Xcs
Xct
Xcu
Xcw
Xev
Xcx
Xcy
Xcz
Xda
Xdb
Xde
Xde
Xdf
Xdg
Xdh
Xco
Xcp
Xcq
Xcr
Xcs
Xct
Xcu
Xcw
Xev
Xcx
Xcy
Xcz
Xda
Xdb
Xde
Xdd
Xdf
Xdg
Xdh
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

NH;

val
val
val
val
Vval
val
val
val
val
val
val
val

NN- Di pr opyl phenyl al ani ne Xhr:

Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe
Phe

al ani ne

68

NH3

NH»
NH»

NN- DI et hgT
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| 05 Xhv:

i sol euci ne Xhy:

| euci ne

N- Met hyl - N-i sopr opyl -
N- Met hyl - N-i sopr opyl -

Xhx

tert. -

N- Met hyl - 3- cycl ohexyl -
N- Met hyl - phenyl al ani ne

315, xdt

316. Xdu
317. Xdv
318. Xdw
319. Xdx
320. Xdy
321. Xdz
322. Xea
323.Xeb
324. Xec
325. Xds
326. Xdc
327.Xdu
328. Xdv
329. Xdw
330. Xdx
331. Xdy
332.Xdz
333. Xea
334. Xeb
335, Xec
336. Xds
337. Xds
338. Xdv
339. Xds
340. Xdv
341. Xaa
342. Xaa
343, Xaa
344. Xaa
345. Xaa
346. Xaa
347. Xaa
348. Xaa
349. Xaa
350. Xaa
351. Xaa
352. Xaa
353. Xaa
354. Xaa
355. Xaa
356. Xed
357. Xby
358. Xby
359, Xef
360, Xef
361. Xca

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
val
Val
val
Xan
Xan
Val
val
val
Val
val
val
Vval
val
val
val
val
val
vVal
Val
val
val
Val
Vval
vVal
Val
Val

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xhf
Xhg
Xhh
Xhf
Xhg
Xhh

Xhf

Xhg

Xhh'

Xhf
Xhg

Xhf
Xhg

Xan
Xan
Xan
Xan
Xan
Xan

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xty
Xfy
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

val

NH;

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xty
Xty
Xty
Xgb
Xab
Xgb
Xfy
Xfy
Xhi
Xfy
Xhi
Xfy

NH;
NH;
NH:
NH:
NH;
NHz
NHz
NH;
NH»
NH:

Phe

Val
Val
val
val
Val
val
NH;
NH>

69

NH;

Phe NH;
Phe NH\z
Phe NH;
NH;
NH;y
NH;

| euci ne

Xhw;

al ani ne

N- Met hyl - N- iREBDACEMENT SHE

N1

ET

|| VS
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106

362. Xca
~ 363. Xaa
364, Xaa
365. Xaa
366. Xaa
367. Xaa
368. Xaa
369, Xaa
370. Xaa
- 371, Xaa
372. Xaa
373. Xaa
374. Xaa
375. Xaa
376. Xaa
377. Xaa
378. Xaa
379. Xaa
380. Xaa
381. Xaa
382. Xaa
383. Xaa
384. Xaa
3185, Xaa
386, Xaa
.387. Xaa
388. Xaa
389, Xca
390. Xby
391, Xca
392. Xef
393, Xef
394. Xef
395, Xef
396. Xef
397. Xef
398, Xef
399. Xca
400. Xaa
401. Xaa
4032, Xaa
403. Xaa
404, Xaa
405. Xaa
406. Xaa
407. Xaa
408. Xaa

vVal
val
val
val
val
val
val
val
val
val
val
Xcs
Xct
Xcs
Xct
Xcs
Xct
Xcs
Xct
Xcs
Xct
val
val
val
val
val
val
val
val
val
val
val
val
val
val
val
val
Xct

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xhf
Xhf
Xht
Xan
Xan
Xan
Xan
Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xdp
Xdp
Xdp
Xdp
Xdqg
Xdg
Xdxr
Xdr
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xfy

Xhi
Xdp
Xdqg
Xdr
Xap
Xdqg
Xdr
Pro
Pro
Pro
Pro
Xdi
xdi
Phe
Phe
NH;

NH;

NH;

NH;

NH;

NH;

Pro
Pre
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xfy
Xbg
Xbh
Xgn

70

Phe NH;
Phe NH;
Phe NH;

Xdi NH;
Xdk NH,
Xdl NH;
Xdm NH;
Xdn NH;
Xdo NH;
Phe Phe NH;
Phe Phe NH;
Phe Phe NH;
tLeu Phe NH;
tLeu Aic NH3
tLeu Tic NH;

tLeu Xan Pro Pro Val Phe NH;

Leu
Ile
val
val
val
val
vVal
Dab

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Val Phe NH;
Val Phe NH,
tLeu Phe NH;
Leu Phe NH;
Ile Phe NH;
Val Dab NH;
Val Ala NH;
val Phe NH;

REPLACEMENT SHEET
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Xi h:

2- Cycl ohexyl gl yci

409. Xaa

" 410, Xaa

411. Xht
412. Xhu
{13, xht
413 (a).
414. Xht
415. Xhu
416, Xaa
417. Xaa
418. Xaa
419, Xaa
420. Xaa
421. Xaa

T 422. Xaa

423.Xa

424 . Xhv
425, Xhw
426, Xhx
427. Xhv
428. Xhw
429 . Xhx
430. Xhv
431. Xhw
432. Xhx
433, Xaa
434. Xaa
435, Xaa
436. Xaa

v 437, Xaa

438. Xby
439. Xy
440. Xby
441 . Xby
442 . Xby
443, Xca
444. Xca
445, Xca
446, Xca
447, Xca
448, Xed
449, Xed
450. Xed
451, Xed
452. Xed
453, Xby
454 . Xby

Dab
Dab
val
val
val

Xhu Val Xan Pro Pro Val NH;

val
val
val
val
val
val
val
Leu
val
vVal
val
val
Val
val
val
vVal
val
val
val
val
val
Val
val
val
val
Val
val
val
val
val
val
val
val
val
val
val
val
val
val
Leu
Leu

ne Xii:

Xan
Xan
Xan
Xan
Xan

Xan
Xan
Xhy
Xhz
Xhy
Xhz
Xhy
Xhz
Xhy
Xhz
Xan
Xan
Xan
Xan
Xan
Xan

‘Xan

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

71

Pro Pro Val NH;
Pro Pro NH;
Pro Pro Val Phe NH;
Pro Pro Val Phe NH;
Pro Pro Val NH;

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xfy
Xty
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xia
Xib
Xic
Xid
Xie
Xia
Xib
Xic
Xid
Xie
Xia
Xib
Xic
Xid
Xie
Xia
Xib
Xic
Xid
Xie
Xia
Xib

NH;
NH2
val
val
val
val
NH;
NH,

val
val
val
val
val
val
NH;
NH;

Phe
Phe
NH;
NH;

NH2
NH;
NH;




107 [err] C(CH3)3 Xim N- Met hyl arﬁ nosul f onyl -val i ne
Xi n: N-tertbutyl am nosul fonyl -valine Xio: N- Mor ph¢T L Rosul oyl val 1ine
Xi p: N- Benzyl oxycar bonyl -val i ne Xi q: N tert. Butyl )x\%qa:?"ggﬁv'y-&\‘/g%l“i ne
Xir: Phenyl al ani ne-met hyl ester Xis: Phenyl al ani ne- ¢t hyl ester

72 25 FEB 1997

455. Xby Ile Xan Pro Xic
456. Xby Ile Xan Pro Xid
457. Xby Leu Xan Pro Xie
458. Xca Leu Xan Pro Xia
459. Xca Val Xao Pro Xib
460. Xca Val Xao Pro Xic
461. Xat Val Xhf Pro Xak Leu Phe NH:
462, Xat Val Xhf Pro Xhr Leu Phe NH>
463. Xed val Xhf Pro Xak Leu Phe NH;
464. Xed val Xhf Pro Xhr Leu Phe NH:
465. Xat val Xhf Pro Xak Val NH;
466. Xat Val Xhf Pro Xhr Val NH;
467, Xed val Xhf Pro Xak Val NH;
468. Xed Val Xhf Pro Xhr Val NH;
469, Xat val Xhf Pro Xak NH;
470, Xat val Xhf Pro Xhr NH;
471, Xed val Xhf Pro Xak NH;
472, Xat val Xhf Pro Xia
473. Xat val Xhf Pro Xib
474. Xed Val Xhf Pro Xic
475. Xed val Xhf Pro Xid
476. Xat val Xhf Pro Xie
477. Xat Val Xhf Pro Xhs NH;
478. Xed val Xhf Pro Xhs NH;

- 479. Xat Val Xhf Pro Xak Xfz
480. Xat val Xhf Pro Xhr Xfz

- 481. Xed Val Xhf Pro Xak Xfz
482, Xed Val Xhf Pro Xhr Xfz
483, Xat val Xhf Pro Xak Xbw
484. Xat Val Xhf Pro Xhr Xbw
485. Xed vVal Xhf Pro Xak Xbw
486. Xed val Xhf Pro Xhr Xbw
487. Xat Val Xhf Pro Xak Xer
488, Xat Val Xhf Pro Xhr Xer
489. Xed val Xhf Pro Xak Xer
490. Xed val Xhf Pro Xhr Xer
491, Xat val Xhf Pro Xak Xgi
4392, Xat vVal Xhf Pro Xhr Xgi
493. Xed Val Xhf Pro Xak Xgi
494. Xed Val Xhf Pro Xhr Xgi
495, Xat val Xhf Pro Xak Xif
496. Xat val Xhf Pro Xhr Xif
497. Xed vVal Xhf Pro Xak Xif
498. Xed Val Xhf Pro Xhr Xif
499, Xat val Xhf Pro Xak Xig
500. Xat val Xhf Pro Xhr Xig
501. Xed val Xhf Pro Xak Xig




Xit:
Val i ne- benzyl ester Xi w

Val i ne- tert.butylester Xiz:

Phenyl al ani ne- benzyl ester Xi u:

Prol i ne-met hyl ester Xkb:

tert.butylester Xkd:
N- Met hyl -

N—Phthalyl val

Val
Val
val
vVal
val
val
Val
Leu
Leu
Leu
Leu
Leu
Leu
Leu
Leu
Lys
Lys
Lys
Lys
Chg
Chg
Chg
val
val
val
val
val
val
val
val
val
val
val
Val
val
val
val
val
val
val
val
val
val
val
val

504 Xaa
505. Xca
506. Xca
507. Xby
508. Xby
509. Xed
510. Xed
511. Xaa
512. Xaa
513. Xca
514. Xca
515. Xby
516. Xby
517. Xed
518. Xed
519. Xaa
520. Xaa
521. Xaa
522. Xaa
523. Xaa
524. Xaa
525, Xaa
526. Xaa
527. Xaa
528. Xaa
529. Xaa
530. Xaa
531. Xaa
532. Xaa
533. Xby
534. Xca
535. Xaa
536. Xby
537. Xca
538. Xaa
539. Xaa
540. Xim
" 541, Xin
542. Xio
543. Xip
544. Xiqg
545, Xkd
v+ 546, Xim
547, Xin
548. Xio

N- L

iﬂy;lgé&'\faqn)’zhfvﬁﬂ 9y

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

Xan
Xan
Xan
Xan
Xan
Xan
Xan
Xan

i Pro

Phenyl al ani ne-tert butylester Xiv:
Val i ne- net hyl ester Xi x. Val i ester Ky
Prol i ne-benzyl ester Xka: “L“?&é”ﬁf SHEET
Proline-ethyl ester Xkc: Prolj ne-
actyl -val i ne 4e: N-Met hyl sul f op® Frglhgr
N- Tosyl - val i ne {Xkjh

Xk

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro Xif
Xig
Pro
Xig
Pro
Xig
Pro
Xig
Pro
Xig
Pro
Xig
Pro
Xig
Pro
Xig
Pro
Pro
Pro
Xty
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Xik
Pro

Xif

Xif

Xif

Xif

Xif

Xif

Xif

val
val

Phe
NH»

NH;

NH;

Phe
Phe
NH;

NH;

Pro
Pro
Pro

Lys NH,

Pro Pro Xab
Xab
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro

Pro

Phe
Phe
Phe
Phe
Phe
Phe
NH,

val
val
Val
Val
val
val
vVal
val
Val NH;

Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro
Pro



108 The endi ng50Mda2e2s t he nmeaning that the CGterminal_amno acid is in
its amde form Conpounds of this invention may be assqquwr@nwg‘hgxga

activ- ity by conventlonal met hods, including for exanple

described below. A In vitro nethodolo s Oytotoxicit
using a stand for erent cell Iines
m crocul ture gég gFBh?%ﬁfﬁgg Va DEF&i |'s of this
publ i shed (Al P&Y; ¥iE ¥3l gfan éaﬁc%’?o Nééeﬁﬁch 48: 589- 6071

Yy

3

may be neasured
LCRSAER Q97 |

as

say have been;j

Exponenti al | y 5§io¥kdgVal|Xan PresPud ValdnHz cel | s such as

1988).
the HI-.29. col.an

hcer

carci noma or I582l xtinngal wa pabertsami,t 0 make mcrotiter plate cul tures.
Cell s are seecded. &in509D- ¥ @08 s£d h,per well in 96-wel|l plates (in 15
[err]l of medisg), xﬁBdVQEQ%ﬂxg¥€r54éﬂNh at 37[err]C. Test compounds are

added, 555. Xip val Xan Pro Pro NH;

556. Xig Val Xan Pro Pro NH;
557. Xkd Val Xan Pro Pro NH;

10 558, Xaa Val Xan Pro Pro Val Xir
559. Xaa Val Xan Pro Pro val Xis
560. Xaa val Xan Pro Pro Val Xit
561, Xaa Val Xan Pro Pro Val Xiu
562. Xaa Val Xan Pro Pro Xiv

15 563, Xaa Val Xan Pro Pro Xiw
564, Xaa Val Xan Pro Pro Xiy
565. Xaa Val Xan Pro Pro Xix
566, Xaa Val Xan Pro Xiz
567. Xaa Val Xan Pro Xka

20 568. Xaa Val Xan Pro Xkb
569. Xaa Val Xan Pro Xkc
570. Xke Val Xan Pro Pro val Phe NH;
571. Xkf Val Xan Pro Pro Val Phe NH,

_ 572.Xkg Val Xan Pro Pro Val Phe NH;

25 573.Xkh Val Xan Pro Pro Val Phe NH;
574, Xke Val Xan Pro Pro Val NH;
575. Xkf Val Xan Pro Pro Val NH;
576.Xkg Val Xan Pro Pro Val NH;
577. Xkh Val Xan Pro Pro Val NHz

30 578. Xke Val Xan Pro Pro NH;

579. Xkf val Xan Pro Pro NH;

580. Xkg Val Xan Pro Pro NH;

581. Xkh Val Xan Pro Pro NH;

582. Xaa Xcz Pro Pro Val Phe NH;
35 583. Xed vVal Xhf Pro Xhr NH;

Examples for the MS-characterization of the synthesized novel

compounds are given in the following table.

40

45

0



in 10-fold dilutions varying from10-4 Mto 10-10 M
I ncubated for 48 hours. To determ ne the nunber
well, the MIT dye is added (50 [err]]|
3- (4, 5-di et hyl t hi azol
This m xture is incubated at 37[err]C for 5 hours,
% SDS, pH2 is added to each well.
absor bance of each well

After an overni ght

at 550 nmis read using an ELI

Getts—are-t-hen—....

of vi gblREPLAIEME T rﬁ'fé&(ih{
of 3 ng/m sol utfi dn of

-2-yl)-2,5-di phenyl tetrazol i um Qrgm
and tlh

RS IR U s

i ndru-ba-t-Jf_gn.,lel&_J
SA reader. The val ues

for the maann +/7r\SE)n of dﬁllta frlolm rep-74 i c?t ed wel I s are catcutatedi—us+ng
e Lo L st SEon Dorbazgairy <] BRTPEE | 735t CRomDTReiarrtar ] o
The concent¥at i on % ound _whi ch|¥ives aMT/sCa%gl%f)"%/ quth,,
i nhi bition was de ﬁat’%ﬁl S HREAFRreR) 1| n 1o Mk AEaH mRaSre

3 798 56 550

16 810 101 853

24 8l1 115 845

28 811 139 579

30 825 234 641

33 881 403 811

34 845 544 869

37 649




Conpounds of this invention may be further tested in any;oftlheEMBEYT @ﬂ@ﬁﬂ
pre-clinical assays for in vivo activity which are indic Iverof—ecttnakcdl
utility. Such assays are conducted with nude mce into i Chotel é’g@sSUe
preferably of human origin, has been transplanted ("xenogr f?é’df"?, as i g

well known in this field. Test conpounds are eval uated flor 'L,*z.a.nImL.:,L;‘jr

efficacy followi ng administration to th& xenograft-bearifng m ce.

109 More speesbliecald weduuvanae tadiyisivht ton 5@ :
mce are tr@gsgjcg@gfég Nt ganew reci pi ent ani nafgﬁsﬁﬁéﬁgﬁéah For rag ts
whi ch are about 50 ng in size. The day of trans- plantation is designated

as day 0. Six to ten days later, mce are treated with the test conpounds-
CrRpL R bR es L ~

gi ven as an s Sequence ID Number
38, 39, 52, 86-91, 93, 214- 2
246, 350-362, 366-368, 395~
398, 433-452, 459, 460, 469-
478, 504, 506, 508, 510, 530,
566-569, 583
3, 9, 26-28, 30-33, 35, 36, 3
95-117, 341-343, 416, 417,
424-426, 526, 540-545, 570~573
4-7, 10, 11, 406, 558-561 4
8 5
12 6
13, 392, 403 7
14 8
15, 16, 29 9
17, 18 10
19, 20 11
21, 22, 247-264, 303-313, 582 12
23, 402 ' . 13
24, 400 14
25, 401 15
34 16
37, 118-138, 344-346 17
40, 45, 189-213, 369-372, 383- 18
388, 503, 505, 507, 509, 531,
538, 562-565
41-43, 48, 49, 527 19
44 20
46, 50, 51, 62-65, 70, 139- 21
159, 347-349, 414, 415, 420,
421, 430-432, 528, 552-557,
578~581
47 22
53-61, 78, 422, 423, 539 23
66, 67, 94, 410, 524 24
68, 69, 284~302, 325-335 : 25




I nt raperitoneal
were given daily for 5 days,
body wei ght .
Tunor vol unes are cal cul at ed
cal i pers,

Mean tumor - vei iicual Quidesy

T REFURLEMENT T

determ ned fo
novel conpoun

CAavTI UIUUH lu

19 3of 8BRESpr esent

I njection, in groups of 5-10 mce at each{ dose. Conpounds
10 days or 15 days, at doses| f penrgR-9ép nulkg
Tunor di ameters and body wei ghts were neasured twnce weekliy|
usi ng the diameters neasurjfe Ht-h—Verf-ef—
and the for- mula: (lenggh x width2)/2 = ng of tunor wei ght
B eoren sl ST EEe S 1

i nvention show good in V|tr02&ct|V|ty in the

above nention

agzassay systens and antitunor activity 1n the gbove nmenti oned

I n VvVivo syst ep=

160-188 28
265-283, 314-324 29
336 30
337, 338 31
339, 340, 377-382, 399 32
363-365 33
373, 374 34
375, 376 35
389-391 36
393, 394 37
404 38
405 39
| 407 40
408 41
409 . 42
411, 412, 418, 419, 427-429, 43
546-551, 574-577

413, 413(a), 453, 454, 457, 44
458, 512, 514, 516, 518

455, 456 435
465-468 46
461-464 47
479-502 48
515, 517 43
513 50
519 51
520 52
521 53
522 54
523 . 55
525 56
529 57




110 SEQUENCE LI STING (1) GENERAL | NFORMATI ON (1) APPLI CANT:

(A) BASF Aktiengesel |l schaft (B) STREET: Carl-Bosch-Strasse 38

(© CTY: Ludw gshafen (E) COUNTRY: Bundesr epubti-tk—-bBeut schl and
(F) ZIP. W6700 (G TELEPHONE: 0621/ 6048526 (H) TELEFAX:
0621/ 6043123 (1) TELEX: 176217.,'53170 (ii) TITLE OF I NVENTI ON:

Novel peptides, the preparation and use thereaqf . i i) NUMVBER
CF ' SEQUENCES, Tizy symbbly [hpp - CENPUFRR, HEMSAELBSVEAE o1 owing médainbs

Xaa:  N,N-Dimethylvaline

0 25 FER 1997
Xab: —HN NIT /jf/) S .
S
CH(CHs),
Xac: —HN CON(Bzl),

I

Xad: — HN CON[CH(CHs)z]z

Xae: —HN “CONHC(CH,)

Y

Xaf:  __d SN \)L S

O
Xag:  Tetrahydroisoquinoline carboxylic acid
Xah:  1—Aminoindane—1—carboxylic acid
Xai: tert—Leucine or 2—tert—butylglycine
Xak: Homoproliné or pipecolic acid
Xal: 1~aminopentane—1-carboxylic acid
Xam: N-—Methylisoleucine
Xan:  N-Methylvaline
Xao:  N-—Methylleucine



(A) MEDI UM TYPE: Diskette, 3,5 inch, 2 DD

AT- conpati bl e,

version 5.0

FOR SEQ ID NO 1:

am no aci ds

(i1) MOLECULE TYPE: peptide
Xaa Val

Xaa Val Val

80286 processor

(B) COVPUTER | BM

(©O) OPERATI NG B¥STHEM-—Ms-.DOS

(D) SOFTWARE: WordPerfect version| SBEPLACEFNINEORNA IC]\I

(i) SEQUENCE CHARACTER! STI CS:

(B) TYPE: am no acid

e At ENG}'H
D
(xi) SEQUENCE DESCRI( P)T E%%% 65%6

Pro Pro Val Phe 579(2) | NFORVAT

_EORSEQLDpr

2: i) SEQUENCE CHARA A) LENGTH. 5 amino acids|
(B) TYPE an noKagi d N-l\gtﬁviﬁme TPOLOGY: 11 et |

pepti de

Xao:
Xap:

Xaq:

Xar:
Xas:
Xat:

Xau:
Xav:

Xax:

Xaz:

Xba:

i near

N-—Methylleucine

~ HN’QN \(co

8 CH(CHs)

N_ _CO-
—HN

O  CH(CHs)
N-N-Dimethylisoleucine
N,N-Dimethylleucine
N,N-Dimethyl—tert—leucine
N,N-Dimethyl—3~tert—butylalanin
N-—Acetyl—N~methylvaline
N—Methyl-N—benzylvaline
N,N-Dibutylvaline

NH CH(CHa)
HZN)j\NH CO-—

N-—Benzylvaline

-

o)
N
CGRY
N

() —MBEEECUL: E:



Xaa Val Xaa Pro Xaa 1

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 2:
: (i) SEQUENCE CHARACTER! STI CS:
(D

5 (2) INFORVATION FOR SEQ ID NO 3:

(A) LENGTH 7 ami no acids
TOPOLOGY: | i near (ii) MOLECULE TYPE: peptide

DESCRI PTION: SEQ ID NO 3: Xaa Val Xaa Pro Pro Val

- 80
| ©
N
s_/
Xbd:  —HN N(Bz)):
CH(CHy),
Xbe: O
—HN_"~co-
NH,
| o©
N
Xbf: (j)\N(anz
| O
N N
Xbg HN—</S]
| o©
N
Xbh: Q/U\NH =
i s
— I O
N
o (0
' Z
N\l
| o

Xbk: NH

(B) TYPE: am no acid

(x
Phe

et bty

[)F’@Emm HERT

[o—-—_.\.._m»«.. ANt o 4t e

25 FEB 1997

it ke

>
|
§

|
;
i



111 (2) | NFORMATI ON FOR SEQ I D NO. 4: (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH. 7 am no aci ds (B) TYPE: am no acid (D)
TOPOLOGY: |inear (ii) MOLECULE TYPE: peptide (IXIREP SHRVENGES 1
DESCRIPTION. SEQ ID NO 4: Xaa Val Xaa Pro Pro Val Xaall 5
(2) I'NFORMATION FOR SEQ ID NO 5: (i) SEQUENCE CI-lAFA("I'EfgSF }
(A) LENGTH. 7 am no aci ds (B) TYPE: am no acid EB |
TOPOLOGY: |inear (1i) MOLECULE TYPESlpeptl de xi_)___ﬂ_SEQJE_N_C_;g_WM
DESCRI PTION: SEQ I D NO 5:

N~

\
| ©
: N
Xbl: <j/U\NH
L5 O
e
NH
Xbm:

o
=
N CH,

N
Xbo: N—Methyl—N-isopropylva}ine

N l
CH; ‘N~
| (o)
Xbp: —N
CH(CHas),
N7~ I
CH; N
| O
Xbgq: —N




Xaa Val Xaa Pro Pro Val Hs 1 5 (2) INFORVATION FOR SEQ I D

NO 6: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 7 am no
aci ds (B) TYPE: am no acid (D) TOPOLOGY: |i near
(ii) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTI-EN—SEQ-+B-NOG
Xaa Xaa Xaa Pro Pro Val Trp 1 5 (2) | NFORME/ éﬁﬂﬁﬁaaséﬁjl
NO 7: (i) SEQUENCE CHARACTERI STI CS: (AL A1l [e
aci ds (B)-TYPE:-amno acid - 82 (D TOPOLEGY: 25%5 ﬁr'@
(ii) MOLECULE TYPE: peptide (xi& SEQUENCE DESCRI PT oi\t %% oRb. 17:
g
H NS
™
Xbr: —N
CH(CHa),
™ o
Xbt: —N NE
CH(CHs)2
CH; o.
' .
Xbu: —N\HI\NH/\r,i‘I/)
CH(CHz), >
=
CH(CHs), ©
O
Xbw: —NH S
Nﬁm
CH(CHy, 4
-N
o N7\
I!I JI\S>\CF3
Xbx: NH

Xby:  N,N-Diethylvaline
Xbz:  N,N-Bis(2—fluoroethyl)valine

D



Xa a Val Xaa Pro Pro Xaa Phe 1

NO 8: (1) SEQUENCE CHARACTERI STI Cs:
aci ds (B) TYPE: am no acid

(ii) MOLECULE TYPE: peptide
Xaa Val Xaa Pro Pro Il e Phe

Xca:N,N-Dipropyivaline
" Xcb:  N-Cyclopropyivaline

Xcc: @I \/?l\
| Xcd: g O
o

Xce: @ O
Xcf: &: 1! Wj\

Xcg: N-

Xch: <\N\\l o

83

5

(D) TOPOL
(xi) SEQUENCE DESCRI PT| O\:

(2) | NFORMATLON-EQR.SEQ |

(A) j LENGREER TN agH Ry

Y.

rrieat

SR P

8:

D



(2) I NFORVATION FOR SEQ I D NO 9:
(A) LENGTH. 7 am no aci ds (B) TYPE: am no aci
TOPOLOGY: |inear (ii) MOLECULE TYPE: peptide
DESCRIPTION. SEQ ID NO 9: Xaa Val .Xaa Pro Xaa Val
(2) 1 NFORVATION FOR SEQ I D NO 10:
(A) LENGTH. 7 am no aci ds

(
Pheg

(B) TYPE: am ng

(i) SEQUENCE CHARACTER! STI CS:

(D)

(i) SEQUENCE CHAR/

\

X FEPIGECMENCES HEET
| ]
ISR 97 |

Uiy SEQUENGE

1

5

3

(D) TOPOLOGY: |inear "(ii) MOLECULE 8%PE: peptide
DESCRI PTION: SEQ ID @0: Xaa Val Xaa Xaa Pro Val Phg
. o)
| Xci: N
CO—
CH(CH;):
CH;
Xck: O
N
- CO—
> CH(CHa),
| o)
Xcl: Q\I
Y eo-
CH(CHs),
Xcm: @ o
N
CO—
CH(CH;)2
S /w
. O
Ken: k/N
CO—
CH(CH3)2
CO~-
Xco: N.
- O  C(CHy)
N CO-
Xep: — ~



(2) I NFORMATION FOR SEQ ID NO 11: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 7 am no aci ds (B) TYPE: am no aci-d B
TOPOLOGY: linear (ii) MOLECULE TYPE: peptide | P(r%JA)’EC?SE@JENm

DESCRI PTION:. SEQ ID NO 11: Xaa Val Xaa Pro Pro Val PhejT 5
(2) I NFORVATION FOR SEQ I D NO 12: (i) SEQUENCE %&%&9&
(A) LENGTH. 6 am no aci ds (B)-TYPE: am no acid Y,

| i near (ii) MOLECULE TYPE. peptide 85 (xi) SEQJ SEQ
ID NO 12: Xaa Xaa Pro PrccHgI Phe 1

- AL

CH;
CHjy
N\/CO_
Xcr: _
O
cH, CHs
N __co-
Xes: L(’ /
S
cH, CHs
N__CO-
Xet:  — L(’ /
S
CH;
C(CHas)s
N
Xcu: _HN 7 / CO—
S
N___co-
Xev: ___th\g/]’



(2) | NFORMATI ON FOR SEQ ID NO 13:; (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH. 7 am no aci ds (B) TYPE: am no acid B
TOPOLOGY: |i near (ii) MOLECULE TYPE: peptide ( REPL/BEQOENCGEEET
DESCRIPTION. SEQ ID NO 13: Xaa Ile Xaa Pro Pro Val PHe i
(2) 1 NFORVATION FOR SEQ I D NO 14: 25 FEB 1997
86 o
' CH3 CH3
&N CO-
Xex: - z
-/
cH;
N
e
cy- o _
CH;
N__co-
Xez —Hﬁ\(/] '
O
CH3 CH3
N_ _co-
Xda: — L(’
S
CH3 CI'I3 .
N _co-
Xdb: — L(’
S CH;
CH;
N__ co-
Xde —HR ¢ _7’
S -
- N CcO-
—uf ¢
Xdd: S
CH;
cH, Ot

3
N_ _co-
Xde: L// o



(i) SEQUENCE CHARACTER! STI CS:

(A) LENGTH 7 ani

no aci ds

(B) TYPE: am no acid (D) TOPOLOGY: i near (ii) MOLECULE
TYPE: peptide (xi) SEQUENCE DESCRI PTION: SEQ I D e X@e ofgar Xpa
Pro Pro Val Phe 1 5 (2) | NFORVATION F V_%ﬂ@'bﬁv@" Sﬁl
(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH| 7 amino acids
(B) TYPE: amino acid (D) TOPOLOGY: |inean- 25 FEB 1997MOLECULE
TYPE: peptide (xi) SEQUENCE DESCRI PTB®N: SEQ ID MO} 15: Xaa Leul Xaa
Pro Pro Val Phe 1 CH, 5 (2) INFORMATION FOR SEQ I'D NO 16:
 Xdf: ;N CO-
—HN /
O
CH;
C(CH;);
N —
2 CO
Xdg: —HN
O .
CH;
N_co-
Xdh: —HN
O
CH;
cH, Ot
Xdi: —HN /
S
CH, CH;
N CO-
Xdk: —HN
e
CH, CH;
.’}i CO-
Xdl: —HN /



(1) SEQUENCE CHARACTERI STI CS:
(B) TYPE: am no acid

TYPE: peptide
Pro Pro Phe Phe 1
(1) SEQUENCE CHARACTERI STI CS:
(B) TYPE: am no acid

TYPE: peptide

(D) TOPOLOGY: i near
(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO
5 (2) I NFORVATI ON FOR S
(A) LENGTH: 6 an

(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRI PgIgON: SEQ I D NO

D NO 18:

(A) LENGTH: 7 am no acids

(i) MIECULE
I AdfasE akypiga
= NG P
no aci ds

(§i L VEEBANRE
17: Xaa Val X

1a

Pro Pro Val 1 5N (2) 1 NFORMATI ON FOR SEQ |
' CO—
Xdm: —nK O J

S
N__co-
Xdn: —Hﬁ\(/
: O
N__Cco-
Xdo: -HI\/I\(/ /
O
Xdp: (U\W/,N co-
N /
I S
Xdq: N _co-
q (Nj\(/ /
I S
CH;
Xdr: N_ _co-
O
I S
cH, ,CHs
CH. N .
Xds: GNL(/ ) co



(1) SEQUENCE CHARACTERI STI CS:
(B) TYPE: am no acid

TYPE: peptide
Pro Pro Xaa 1

(xi) SEQUENCE DESCRI PTION: SEQ ID NO {1
5
| NFORVATI ON FOR SEQ I D NO 19:

(D) TOPOLOGY: i near (

(A) LENGTH: 6 amm ??
B

(i) SEQUENCE CHARACTERIS

Xaa Val
zltif: E8(Bp7

%@%@‘?e&wé‘ il

Xaﬁa

89

Xdt: \__ NL(;I




(A) LENGTH: 6 am no acids (B) TYPE: am no acid
TOPOLOGY: |i near (i1) MOLECULE TYPE: peptide (
DESCRIPTION. SEQ ID NO 19: Xaa Val Xaa Pro Pro Vval 1

| NFORMATI ON FOR SEQ I D NO 20: (i) SEQUENCE CHARACT]

(A) LENGTH: 6 am no acids (B) TYPE: am no acid
TOPOLOGY: |i near (i1) MOLECULE TYPE: Bept | de (
DESCRI PTION: SEQ I D NO 20: Xaa Xaa Xaa PPo Pro val 1

_ (D
xi) SEQUENCE

REPLACEMENT SHEET(:

L. COTl 0
ERFSTH€E€S:

xi ) %Ec&ﬁh&@z |

| NFORVATI ON FOR SEQ | D NOG i), (i) SEQUENCE CHARACT

ERI STI CS:

CH. )\(N CO-
Xdz: I“T I

’d
CH, S cn,

) CH
\
CH, S 'Z 3

CH;
CH3 CH3
N
CH Co-
Xeb: -3N/(\(’ _z/
\
. m3 0
CH,

C(CHs)s
N

A CO-
Xec: CHN)\(/I
cy; ©

CH;,

Xea:

Xed:  N,N-Diethyl—tert—leucin

Xee:  N,N-Ditrifluoroethyl—-tert—leucine
Xef: N,N-Dipropyl—tert—leucine

Xeg: -~ N-Cyclopropyl—tert—leucine

o - L 9,

NH
CH(CH3)2




(A) LENGTE: 6 am no acids (B) TYPE: am no acid (D)

TOPOLOGY: | i near (i) MOLECULE TYPE: peptide b SE(%J@] FHp
DESCRI PTION: SEQ ID NO 21: Xaa Val Xaa Xaa Pro Val 1 REPLRS “"‘—‘*‘CE“%“
| NFORMTI ON FOR SEQ | D NO 22: (1) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 6 ami no acids - (B)- TYPE: am no acjd 2%FER 1991 (D
TOPOLOGY: |i near (i1) MOLECULE TYPE: peptide (xj ) SEQUENCE
DESCRI PTION: SEQ I D NO 22: Xaa Val Xaa %% o Xaa Val [ 5
(2) | NFORMATION FOR SEQ ID NO 23: (i) SEQUENCE CHARACTERI STICS:

' (0]

o OCH,
Xel CH(CHs), OCH;
OCH,
O OCH,
—HN N
Xem OCH,
OCH,
111 O ocH
Xen: - NH .
' OCH3
OCH;,

" /N COOEt
eo: — HN ]




(A) LENGTH: 4 am no acids

TOPOLOGY: |i near (i1) MOLECULE TYPE: peptide
DESCRI PTION: SEQ I D NGO 23: Xaa Val Xaa Xaa 1
115 (2) I NFORMATION FOR SEQ I D NO 24: (i) SE
(A) LENGTH: 5 am no acids (B) TYPE: am no a
92
/N COOEt
Xep: —HN /Z
S=~ch,
N
7
Xeq: —HN /
S
CH(CHaj)2
N _ COOEt
Xer: —HN /
)
CH(CH3)2
N
Xess —HN /
S
CH(CHz)2
)\(,N COOEt
Xet: —HN /
S CH,
CH(CHaj):
)\(/N COOEt
Xeu: —HN - /

(B) TYPE: amino acid (D)

(xi) SEQUENCE

i REPLAGEMEN!

bt o P SR A S T ,i

\7125 FEB 1997 i
i




(D TOPOLOGY: |inear
DESCRI PTION: SEQ I D NO 24:
| NFORMATI ON FOR SEQ I D NO 25:
(A) LENGTH: 4 ami no acids

TOPOLOGY: |i near
DESCRI PTION:. SEQ ID NO 25: Xaa Xaa Pro 50 1
NGO  26: (1) SEQUENCE CHARACTERI STI CS:

aci ds (B) TYPE: am no acid O
' o)
—HN N —
Xev: O
O
i /
Xew: —I-IN\HJ\NH
CH(CHs),
CH;
© S
o
X ;: /
XCX. —I'IN NH
CH;
Xey: -~ —HN NH N(

(B) TYPE: am no aci
(ii) MOLECULE TYPE: peptide

(2)

(ii1) MOLECULE TYPE: peptide
Xaa Xaa Xaa Pro Pro 1
(1) SEQUENCE CHAR/

(xi) SEQUENCE

5 (2)

AGIER| STI. CS:

(A

omn)

)

d REPLACEMERT (S5
| i (Seer
I NIFG

~SEQUENCE -,
|.ON FOR SEQ

L 88 ¥92ni ho

ek

I



(D TOPOLOGY: |inear (ii1) MOLECULE TYPE: peptide (xi) SEQUENCE
DESCRI PTION: SEQ ID NO 26: Xaa Val Xaa Pro 1 (2) | NFORVATION FOR SEQ ID
NO 27: (1) SEQUENCE CHARACTERI STI CS: ( AtENGHE—bE—amne
aci ds (B) TYPE: amino acid (D) TOPOLCREPLACEMEREr SHEET
(i1) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PT T SEQTTDTNO ™M 27!
Xaa Xaa Xaa Pro Xaa 1 5 (2) INFORVATION FOR SEQ I D NGO p8; FEB .@Jﬁ
SEQUENCE CHARACTERI STICS: (A) LES&TH: 7 ami no| aki 855

P &3

B
Oy
: CH;




(B) TYPE: am no acid (D TOPOLOGY: |inear (i) MOLECULE

TYPE: peptide (xi) SEQUENCE DESCRI PTION: SEQ I D NO 28: Xaa Val Xaa
Pro Pro Val Xaa 1 5 116 (2)
| NFORVATI ON FOR SEQ I D NGO 29: (i) SEQUENCE CHARACHERI-SH-CS:—--
(A) LENGTH. 5 amino acids REPLACEMENT SHEET
' 95 '
25 FEB- 1997
i J'\/)
‘ —-HN\(u\NH
CH(CHs);
Noo

| O

/

’“g:@*mj\)
N

N—
o \>_
i CF
NI-{\ S 3

Xfh: —HN

o NN
CF
Xfi: —HN NHJL S>~ 3

CH(CH3)2
| © 'N>_

| >—CH,
= (s
' -N
Xfl: _| o N7\
(e

NH

Cl

| o N



(B) TYPE: am no acid (D TOPOLOGY: |inear

(ii) MOLECULE

(B)

rio Val
QUENCE

TYPE: peptide (xi) SEQUENCE DESCRI PTION. SEQ ID NO 29: Xaa Xaa Pro
Pro Val | S (2) INFORVATI ON FOR SEQ I D _NQO._ 30 L)y
SEQUENCE CHARACTERI STI CS: (A) LENGTH: 6 anminpraqGEgenNT SHET
TYPE: amno acid (D TOPOLOGY: |inear (Irf‘)‘*'ﬁﬂrEeUtﬁ““'ﬁYP
pepti de (xi) SEQUENCE DESCRI PTION: SEQ ID NO 30: >§a§ 5

Phe 1 5 (2) I'NFORVATI ON FORSGEQ I D NO J[ E:\é%( 95
CHARACTERI STI CS: (A) L GTH 4 am no acids

Eeaas
O
o
w @Q
=

| o
qu:N_ NH -
|o
Xfr:<NJ/u\NH
NG

CH(CHs),




(B) TYPE: am no
TYPE: peptide

Pro 1 (2) INFORVATION FOR SEQ ID NGO 32:

aci d

(D TOPOLOGY: |inear

(ii) MOLECULE

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 31: Xaa Val Pr

CHARACTERI STI CS:

amno acid (D) TOPOLOGY:

SEQUENCE DESCRI
FOR SEQ I D NO
6 am no acids

PTION: SEQ |
33: (i)

(A) LENGTH: 4 ami no acids

D

| i near (i) MOLECULE TYPE:

NO 32: Xaa Xaa Pro Xaa

SEQUENCE CHARETTERI STI CS:

J

Xft: —NH
NH

Xfu: — NH

Xfv: —HN

O

C

(i) SEQUENCE
Rt?l f\f‘mﬁ(@ SEMRE:|

t (X
l (2 INF TIO\
*‘(2 i

(0]




(B) TYPE: am no acid (D TOPOLOGY: |inear (i) MOLECULE

TYPE: peptide (xi) SEQUENCE DESCRI PTION: SEQ ID NO 33: Xaa Val Xaa

Pro Xaa Phe 1 5 117 (2)

| NFORMATI ON FOR SEQ I'D NO:  34: (1) SEQUENCE CHARAQT S ENT SHEET

(A) LENGTH 5 anino acids (B) TYPE: amino aci d'%@?jéﬁc;ﬁ o ;
25 FEB 1997 ;

98
@
o[jb
—HN NE
Xfx:

Xfy: (ilrj/ﬁ\NH‘\Q
: 0

0
Xga: —HN Fﬂf\\[:::]
| 0
N
Xgb NH’@\
0
0



(D TOPOLOGY: |inear (ii1) MOLECULE TYPE: peptide (xi) SEQUENCE
DESCRIPTION. SEQ ID NO 34: Xaa Xaa Pro Pro Xaa 1 5 (2)
| NFORMATI ON FOR SEQ I D NO 35: (i) SEQUENCE CHARACIERLSIICS:
(A) LENGTH: 5 anmino acids (B) TYPE: amino adi EPLACEMENT 5,({&3} |
TOPOLOGY. : | near (i) MOLECULE TYPE: peptide i) —-SEQUE:
DESCRI PTION. SEQ ID NO 35.; Xaa Xaa Pro X a Phe 1 2)
| NFORMATI ON FOR SEQ I D NO  36: (i) SEBUENCE CHARACTER 8ﬂ5@53997
(A) LENGTH. 7 amino acids (B) TY mno agi
0
Xgd: —HN

Xge o
s
“@ I®
O
ng:
CH(CHa)z :
Xgg: O '
OO
O
O
Xgh: —HN NH«\@
- 5 /)

Xgi: —HN NE NP
Y/



(D TOPOLOGY: |inear (ii1) MOLECULE TYPE: peptide (xi) SEQUENCE
DESCRIPTION: SEQ ID NO 36: Xaa Val Xaa Pro Pro Phe Phe j&— 5
(2) | NFORVATION FOR SEQ I D NGO 37: (i) SEQUENCE CHARABTHRICSWETS.SHEET
(A) LENGTH: 7 am no acids (B) TYPE: am no acidj D)
TOPOLOGY: | i near (i) MOLECULE TYPE: peptide (xi %E,GF‘EJ@
DESCRI PTION: SEQ ID NO 37: Xaa Val Xaa Pro Pro Xaa Xaa|l ~re %97
(2) 1 NFORMATI ON FOR SEQ I D NO. 38: (+99 SEQUENCE CTERLSTLCS:
(A) LENGTH: 7 _anm: aci ds (B) TYPE: am no aci
| o
N
NH/\(>—CH3
O-N
Xgl: 0
—HN NM—CHs
O-N
Xgm:
0
—HN
NH // CH,
O~
CH(CHz), ~ N
Xgn: N COOEt
VX
I S
Xgo: Q\(,N/ COOEt
I S,
Xgp ) N: l ;
<N3\(/ /
I S
| O




(D) TOPOLOGY: |i near

DESCRI PTI ON: SEQ | D NO. 38:

118 L

SEQUENCE CHARACTERI STI CS:

(B) TYPE: am no acid

- Xgr:

Xgt:

Xgu:

Xaa Val

(ii1) MOLECULE TYPE: peptide
Xaa Pro Pro Leu Phe I

(2) | NFORMATI ON FOR SEQ I D
(A) LENGTH 7 an

101

(xi) SEQUENCE
5

)
7
L

l
rf@fpaéi“ds {7 SHEET

25 FEB 1997

K i




(D TOPOLOGY: |inear

5 (2) | NFORVATION FOR SEQ I D NG 40:
CHARACTERI STI CS: (A) LENGTH: 7 ami no acids
TYPE: am no acid (D) TOPOLOGY: |i near

TYPE: peptide (xi) SEQUENCE DESCRI PTION. SEQ ID

(ii) MOLECULE TYPE: peptide

(xi)
SEQUENCE DESCRI PTION: SEQ I D NO 39: Xaa Val Xaa Pro Pro Il e Phe

(i) SEQUENCE

1

J

on

REPHACENENE Qe

N@. 40:

i @Q?FEQQ?QW N

LENGTH:

Xaa

am

Va,
O

no

Xaa Pro Pro Val Ala 1 5 (192 | NFORMATI
41: (i) SEQUENCE CHARACTERI STI CS: (A
aci ds g»('B) TYPE: dim no acid
N 3
Xgx:
—NH

CH(CH3)2
-0
- CH(CHi) O

L
L

O
W

O

Xgz



(D TOPOLOGY: |inear (i) MOLECULE TYPE: peptide (xi) SEQUENCE

DESCRI PTION: SEQ I D NGO 41: Xaa Xaa Xaa Pro Pro Val Phe 1
5 (2) 1 NFORVATION FOR SEQ I D NO 42: (i) SEQJEENFEr ;"r NT Chai
CHARACTERI STI CS: ( A) LENGTH: 6 anmino acids| "% PLACEMENT S |
TYPE: amno acid (D TOPOLOGY: |inear i ) MOLECULE
TYPE: peptide (xi)- SEQUENCE DESCRI PTION: SEQ I D 1 4% FEB %99 Xaa
Xaa Pro Pro Val 103 ! )

 Xhb: ©J)L .

Xhe: —HN

NON .
»

i

Xhf; N—Methyl-2—tert—butylglycine
Xhg:  N—Methyl—3—tert—butylalanine
Xhh:  N-Ethylvaline



119 25FEB1997 (2) INFORVATION FOR SEQ I D NO 43:

(i) SEQUENCE CHARACTERI STI CS: . (A) LENGTH. 7 amino acids
(B) TYPE: am no acid (D) TOPOLOGY: |i near (1i) MOLECULE
TYPE: pepti de (xi) SEQUENCE DESCRI PTION: SEQ | D N@r—A3——Xaa—Vat—X
Pro Pro Val Phe 1 5 (2) | NFORVATI ON FOR SE@'Q}’TQE’ hiApEET |
(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH. 6 amino aci ds
(B) TYPE: am no acid . (D) TOPOLOgyy |inear 25 FEB 1997
Xhi: | o)
N
HN/©
HO
O
Xhk: —HN_J O
OCH;
CH(CHa),
0
xh:  —HN_JK -0
CH;
| 0]
Xhm: N N- CHs
: \
OCH;

Xhn:  N-Ureyl—valine

Xho:  N,N-Dimethylphenylalanine
Xhp:  N,N-Diethylphenylalanine
Xhgq: ) N,N~Dipropylphenylalanine
Xhr:  Hydroxyproline

Xhs:  3-—Thienylalanine

Xht: N,N-Dimethyl -3 -cyclohexyl—
alanine

Xhu:  N,N-Diethyl—3-cyclohexyl—
alanine



(ii) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTION: SEQ ID NO 44:
Xaa Val Xaa Pro Pro Val 1 5 (2) INFORMATI ON FOR SEQ I D NO
45: (i) SEQUENCE CHARACTER! STI CS: (A) LENGTH 5 anino acids
(B) TYPE: am no acid (D TOPOLOGY: |inear . MoEECUEE
TYPE: pepti de (xi) SEQUENCE DESCRI PTION: SEQ I D N(B“@‘Bﬂ:w NXa2HitTe | Xaa
Pro Xaa 1 5 (2) | NFORMATI ON FOR SEQ | O} NG 46 1)
SEQUENCE CHARACTERI STI CS: 105 25 FEB 1997

Xhv:  N-Methyl-N-isopropyl—
tert.~leucine

Xhw:  N-Methyl—N-isopropyl—
leucine

Xhx:  N—Methyl-N—isopropyl—-
isoleucine

Xhy: N—Methyl—3-cyclohexyl-
alanine

Xhz:  N—Methyl-phenylalanine

Xia:
Xib | O N'N>_
’ | D—cH,
N NI-fLS
HO
Xic: i 0



(A) LENGTH: 6 am no acids (B) TYPE: am no acid (D)

TOPOLOGY: |i near (i1) MOLECULE TYPE: peptide (xi) SEQUENCE
DESCRIPTION. SEQ ID NO 46: Xaa Val Xaa Pro Xaa Val- 1

120 (2) | NFORMATION FOR SEQ I D NO 47: (i) SEQJENCEFWWFW »
(A) LENGTH. 7 amino acids FLAGEM ‘%Tﬁ!*.?

106 25 FEB 1997
- Xid: | 0
N S
NH
A,
HO
Xhi:

] O
N
(7
HO

N
if: — Q | N

CH(CH;;);

Xig: —NH NH’”\’S>

Xih: 2—Cyclohexyiglycine
Xii: N-Methyl -2-cyclohexylglycine .

—_—

Ilq o ﬁo
K (Cy



(B) TYPE: am no acid (D TOPOLOGY: |inear (i) MOLECULE

TYPE: peptide (xi) SEQUENCE DESCRI PTION: SEQ ID NO 47 Xaa Val Xaa
Pro Xaa Leu Phe 1 5 (2) I NFORVATION FOR SEQ I D NO. 48;
(i) SEQUENCE CHARACTERI STI Cs: (A) LENGTH:. 6 ne . ACLAS
(B) TYPE: amino acid (D) TOPOLOGY: | i near RePadtiselcouis
TYPE: peptide (xi) SEQUENCE DESCRI P-II\%AH\I: SEQ ID NO{ 48: Xaa Val ;Xaa
Pro Xaa Xaa 1 5 (2) I NFORVATI ON FOR SEQ ID N8 F@8:1997 i)
SEQUENCE CHARACTERI STI CsS: (P LENGTH: 6 am np jaci ds
' N
Xil: : —NH |I m
T
C(CHz3)s

Xim:  N-Methylaminosulfonyl—valine
Xin:  N-—tertbutylaminosulfonyl—valine
Xio: N-Morpholinosulfonyl—valine
Xip: N-Benzyloxycarbonyl —valine
Xiq N—tert.Butyloxycarbonyl —valine
Xir: Phenylalanine—methylester

Xis Phenylalanine—ethylester

Xit Phenylalanine—benzy]esfer
Xiu: Phenylalanine—tert.butylester
Xiv: Valine—-benzylester

Xiw:  Valine—methylester

- Xix: Valine—ethylester

Xiy: Valine —tert.butylester

Xiz: Proline—benzylester

Xka:  Proline—methylester

Xkb:  Proline—ethylester

Xkc:  Proline—tert.butylester

Xkd:  N-Lactyl—valine

Xke:  N-Methylsulfonyl~valine

Xkf:  N-Methyl- N—methylsulfonyl—valine
Xkg:  N-—Tosyl—valine

Xkh:  N-Phthalyl—valine



(B) TYPE: am no acid (D TOPOLOGY: |inear -+ )—MoLECULE
TYPE: peptide (xi) SEQUENCE DESCRI PTI ON: SEQ | D NG R4BLACEMAAT LEHFFXap
Pro Pro Xaa 1 5 (2) 1 NFORVATI ON FOR |SEQ TD™NO ™50

(i) SEQUENCE CHARACTERI STI Cs: (A) LENGTH: 6 |arpi zﬁgqﬁﬁ_ é

(B) TYPE: anino acid (D) TOPOLOGY: |inear ??i ERH%cu E
TYPE: peptide (xi) SEQUENCE DES(## PTI ON: SEQ I D NOlL-5Q0—.Xaa leut Xaa
Pro Pro Xaa 1 5

The ending -NH; has the meaning that the C-terminal amino acid is
in its amide form.

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

A. In vitro methodology

Cytotoxicity may be measured using a standard methodology for ad-
herent 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 cul-

- tures of tumor cells such as the HT-29 colon carcinoma or LX-1

lung tumor are used to make microtiter plate cultures. Cells are
seeded at 5000-20,000 cells per well in 96-well plates (in 150 pl
of media), and grown overnight at 37°C. Test compounds are added,
in 10-fold dilutions varying from 10-¢ M to 10-1¢ M. Cells are then
incubated for 48 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-dimethylthiazol-2-y1)-2,5~-diphenyltetrazolium bromide in
saline). This mixture is incubated at 37°C for 5 hours, and then
50 pl of 25 % SDS, pH2 is added to each well. After an 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 rep-
licated wells are calculated, using the formula % T/C (% viable
cells treated/control).

OD of treated cells

x 100 = % T/C
OD of control cells

The concentration of test compound which gives a T/C of 50 %
growth inhibition was designated as the ICsy

B. In vivo methodology

Compounds of this invention may be further tested in any of the
various pre-clinical assays for in vivo activity which are indic-
ative of clinical utility. Such assays are conducted with nude
mice into which tumor tissue, preferably of human origin, has
been transplanted (“xenografted”), as is well known in this

. field. Test compounds are evaluated for their anti~tumor efficacy

L

following administration to the xenograft-bearing mice.



121 (2) | NFORMATI ON FOR SEQ I D NO. 51: (i) SEQUENGE REPIWFABIEERI S1HtES
(A) LENGTH. 7 am no aci ds (B) TYPE: am no acid ' (D)
TOPOLOGY: |inear (ii) MOLECULE TYPE: peptide (Ixi}) qugy_

DESCRI PTION: SEQ ID NO 51: Xaa Lys Xaa Pro Pro Val Phg 1 §‘E’ = %7
(2) 1 NFORVATI ON FOR SEQ I D NGO 52: (i) SEQUENCE CHARAGIERI-SH-GCS:
(A) LENGTH. 6 am no aci ds (Ei)osTYPE: am no acid

P
OT

More specifically, human tumors which have been grown in athymic
nude mice are transplanted into new recipient animals, using tu-
‘mor fragments which are about 50 mg in size. The day of trans-
plantation is designated as day 0. Six to ten days later, mice
are treated with the test compounds given as an intravenous or
intraperitoneal injection, in groups of 5-10 mice at each dose.
Compounds were given daily for 5 days, 10 days or 15 days, at
doses from 10-100 mg/kg body weight. Tumor diameters and body
weights were measured twice weekly. Tumor volumes are calculated
using the diameters measured with Vernier calipers, and the for-
mula:

{length x width?}/2 = mg of tumor weight

Mean tumor weights are calculated for each treatment group, and
T/C values determined for each group relative to the untreated
control tumors.

The novel compounds of the present invention show good in vitro
activity in the above mentioned assay systems and antitumor
activity in the above mentioned in vivo system.



(D TOPOLOGY: |inear (ii1) MOLECULE TYPE: peptide
DESCRIPTION. SEQ ID NO 52: Xaa Lys Xaa Pro Pro Vval 1
| NFORMATI ON FOR SEQ | D NO. 53:
(A) LENGTH: 5 am no acids

TOPOLOGY: | i near (i ) MOLECULE TY gl pepti de
DESCRI PTI ON: SE Xaa Lys Xa 9>ro Pro 1

(xi) SEQUENCE

(2)

| NFORMATI ON Féﬁg‘éﬂ‘fﬁ @Iﬁ@)m% (i) SEQUENCE CHARA
(A) LENGTH. 5 (dni GBNERAIISINFORMATION (B) TYPE: amino ac
. (i) APPLICANT:

L |

(i) SEQUENCE CHARACTERPISTE Eﬁ%;\g, SHE!
(B) TYPE: am no acildr

Cr! 2@;%“

d

{A) BASF Aktiengesellschaft
(B) STREET: Carl-Bosch-Strasse 38
(C} CITY: Ludwigshafen

{E} COUNTRY: Bundesrepublik Deutschland

(F) ZIP: W-6700

(G) TELEPHONE: 0621/6048526
(H) TELEFAX: 0621/6043123
(I) TELEX: 1762175170

(ii) TITLE OF INVENTION: Novel peptides, the preparation and

use thereof
(iii) NUMBER OF SEQUENCES: 57

(iv) COMPUTER READABLE FORM:
(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 version 5.1

(2) INFORMATION FOR SEQ ID NO: 1l:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
{B) TYPE: amino acid
(D} TOPOLOGY: linear
(1i) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

Xaa Val val Xaa val Pro Pro Val Phe
1 : 5

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

—

Xaa Val Xaa Pro Xaa
1 . 5

{2} INFORMATION FOR SEQ ID NO: 3:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
{B}) TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

Xaa Val Xaa Pro Pro Val Phe
1 5



(D TOPOLOGY: |inear (ii1) MOLECULE TYPE: peptide (xi) SEQUENCE

DESCRI PTION: SEQ I D NO 54: Xaa Lys Xaa Pro Xaa 1 | REPLACEMENT SHERY
122 (2) | NFORMATION FOR SEQ I D NO 55: (i) SEQU “CHARACTERFSTI (CS:
(A) LENGTH: 6 ami no acids (B) TYPE: am no acid

25 FEB 1997
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(2) INFORMATION FOR SEQ ID NO: 4: *
(i) SEQUENCE CHARACTERISTIC?:
(A) LENGTH: 7 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Xaa Val Xaa Pro Pro Val Xaa
1 5

(2} INFORMATION FOR SEQ ID NO: 5:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTE: 7 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

Xaa Val Xaa Pro Pro Val His
1 5

(2) INFORMATION FOR SEQ ID NO: 6:
(i) SEQUENCE CHARACTERISTICS:

() LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:

Xaa Xaa Xaa Pro Pro Val Trp
1 5

(2) INFORMATION FOR SEQ ID NO: 7:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
{B)- TYPE: amino acid
- (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{x1i) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

Xaa Val Xaa Proc Pro Xaa Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 8:
(1) SEQUENCE CHARACTERISTICS:
(2) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: lirear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8:

Xaa Val Xaa Pro Pro Ile Phe
1 s



(D TOPOLOGY: |inear (ii1) MOLECULE TYPE: peptide (xi) SEQUENCE
DESCRI PTION: SEQ ID NO 55: Xaa Xaa Xaa Pro Pro Val 1 Bty

| NFORVATI ON FOR SEQ I D NGO 56: (i) SEQUENCE CHARACTERIPEFTIRENT SHEET
(A) LENGTH 7 ami no acids (B) TYPE: am no aciy —TD)
TOPOLOGY: | i near (i) MOLECULE TYPE: peptide X )2§F§%Eh5§%
DESCRI PTION: SEQ ID NO 56: Xaa Xaa Xad1Rro Pro Val Ph ’
(2) INFORVATION FOR SEQ I D NGO 57: (1) SEQUENCE CH

RACTERH-ST}-CSi-

O 5

(A) LENGTH: 7 amm0 aiFSRMATION FOR (dBQ fPlNoarg:no aci
. (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear .
(ii) MOLECULE TYPE: peptide
(XL) SEQUENCE DESCRIPTION: SEQ ID NO' 9:

Xaa Vval Xaa Pro Xaa Val Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 10:
(1) SEQUENCE CHBARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

Xaa Val Xaa Xaa Pro Val Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 1l:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11l:

Xaa Val Xaa Pro Pro Val Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 12:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) "TYPE: "amino acid
- (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12:

Xaa Xaa Pro Pro Val Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 13: °
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTE: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(11) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13:

X?a Ile Xaa Pro Pro Val Phe
5



(D TOPOLOGY: |inear (ii1) MOLECULE TYPE: peptide (xi) SEQUENCE
5

DESCRIPTION. SEQ ID NO 57: Xaa Val Xaa Pro Pro Val Lys @&
--. 123 We claim [1RERLADEpENGeSHIET
the formula I -

;
a0 |
113 25 FEB 1997 ;2

(2) INFORMATION FOR SEQ ID NO: 14:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:

Xaa Xaa Xaa Pro Pro Val Phe
1 5 :
(2) INFORMATION FOR SEQ ID NO: 15:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: linear
(11) MOLECULE TYPE: peptide
(x1i) SEQUENCE DESCRIPTION: SEQ ID NO: 15:

Xaa Leu Xaa Pro Pro Val Phe
1 5

{2) INFORMATION FOR SEQ ID NO: 16:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16:

Xaa Val Xaa Pro Pro Phe Phe
1 5

(2) INFORMATION FOR SEQ ID NQO: 17: R
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
— (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:

Xaa Val Xaa Pro Pro Val
1 s

(2) INFORMATION FOR SEQ ID NO: 18:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18:

Xaa Val Xaa Pro Pro Xaa
1 5



[err] R2/ wher e i s al koxy; alkyl; cycloalkyl;

al kyl sul fonyl ; fluoroal kyl; trifl uoroacetyl,—am iAo m——
ureyl ; pi peri di nosul fonyl; norphol i nosuf fRERALEMENZ BHEET
oxycar bonyl ; al kyl oxycar bonyl ; am nosul f onyl whi-ch—mey—ibg
substituted by al kyl; hydroxy; arylsulfon/léggkgg be
substituted by one or ' norié substituentsjipd H&pz

sel ected from alkyl, -N (CH3) 2, nitro, {halogen.and.
CFlerr]; benzyl (2) INFORMATION \FORHSE@yIbeNGubk$ituted by up to three
substi - , (i) SHOUENCE CQRARRCTERISEICS: ed f omatkyts———
al koxy, nitro, halogen and (@5 XBENGTE! SRSRinshesdR3 and
Rl err] may each be either r OfEYE oramikyl acid  Rlerr] is
hydrogen; al kyl; fluoroal kylp) csepapd&y! ; linear acyl; benzoyl or

benzyl which may both (de )sMBLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:

Xaa Val Xaa Pro Pro Val
1 5

(2) INFORMATION FOR SEQ ID NO: 20:
(1) SEQUENCE CEARACTERISTICS:
(R) LENGTE: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide _
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20:

Xaza Xaa Xaa Pro Pro Val
1 5

(2) INFORMATION FOR SEQ ID NO: 21:
(i) SEQUENCE CEARACTERISTICS:
(A) LENGTE: 6 amino acids
(B) TYPE: aminc acid
(D)} TOPOLOGY: linear
(1i) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21:

Xaa Val Xaa Xaz Pro Val
1 5

(2) INFORMATION FOR SEQ ID NO: 22:
(i) SEQUENCE CEARACTERISTICS:
(A) LENGTE: 6 amino acids
(B)- TYPE: amino acid
- (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22:

Xaa Val Xaa Pro Xaa Val
1 5

(2) INFORMATION FOR SEQ ID NO: 23:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 4 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
{(ii) MOLECULE TYPE: peptide
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23:

Xaa Val Xaa Xaa
1



stituted by up to three substituents indepen-

selected fromnitro,

Rlerr]-NRerr]

het erocycl e which may be unsubstituted or sub-

hal ogen, CF[err], alkyl

dently

and al koxy

t oget her may be phthalimdo, a 5- OWEgtﬂﬁﬂﬁﬂﬁeﬁﬁfT

Wi th one or nore substituents indepen- dent | selected f
phenyl, benzyl, alkyl, TMNCH3)2, nitro, {tHi é

and COOEt A is a valyl, isoleucyl, leucy,| allo- |soleucvl
a- am noi sobut angy2}), mnmmrylmmrguq ID tNert 24 :

butyl gl ycyl, 3-cycl oheXy|SHQUBNCE LHRRACRRRUANLCS : t.anoy
ornithyl, Iysyl 2- ethylgI@k%MLENEIﬁaﬂi)amlno acids hexyl gl ycyl ,

nor | eucyl , norvaIyI

Xaa

(2)

Xaa

(2)

Xaa

(2)

Xaa

(2)

Xaa

or ar ¢oiBly|T¥RR: amino acid i due:
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24:

Xaa Xaa Pro Pro
5

INFORMATION FOR SEQ ID NO: 25:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 4 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

Xaa Pro Pro

INFORMATION FOR SEQ ID NO: 26:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 4 aminc acids
(B) TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

Val Xaa Pro

INFORMATION FOR SEQ ID NO: 27:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

Xaa Xaa Pro Xaa
5

INFORMATION FOR SEQ ID NO: 28:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

Val Xaa Pro Pro Val Xaa
5

25:

26:

27:

28:

om



124 B Is a Nal kyl-valyl, -norvalyl, -leucyl, -isoleu-
cyl, -2-tert-butylglycyl, -3-tert-butylal anyl,

- 3-cycl ohexyl al anyl, -phenyl al anyl, or -2-cyclo- Efinﬁgxwﬂgsngié
residue; D, E F and G are independently sel ected frOﬂ]thEigluup coh 1 ;
sisting of prolyl, honmp-prolyl, hydroxyprolyl, i
thiazo?idinSl-4¥carbonyl, | - am nopent yl qlygcar bo- 25%§£8*$%th E
2-tert-buty|g|ycy| i sol eucyl, | eu- cyl, 3-cyLthexy|aL*my§ f
phenyl al anyl ”Pﬂ)ﬂnro TION FOR SEENYDNGW9: i
tet rahydr0| SOC]UI no GE CHARACTERIST& hl azol Y1 at anyn p

3-t hi enyl al anyl hIStIdy| () LENGTE: 5 aﬁgﬁéuadygg -1 -carbonyl,

2, 4- dlan1nobutanoyl (B) TYPEM Qo =fyridylalanyl,
3-tert-buty|a|any| (D) TOEbIEY Ohexyd4 ycyl, lysyl, norvalyl

nor | eucyl ( e »QBMMﬁ\Wﬁ@ﬂ%eé@ﬁdéiues X . i's

hydrogen, al kyl , cycloﬁﬁimHSEQdﬁﬂGKrﬂESUEiE&EONH SEQ ID NO: 29:

Xaa Xaa Pro Pro Val
1 5

{2) INFORMATION FOR SEQ ID NO: 30:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30:

Xaa Val Pro Pro Val Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 31:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 4 amino acids .
(B) TYPE: amino acid-
: (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31:

Xaa Vval Pro Pro

(2) INFORMATION FOR SEQ ID NO: 32:
(i) SEQUENCE CEARACTERISTICS:
(A} LENGTH: 4 amino acids
(B} TYPE: amino acid
- (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32:

Xaa Xaa Pro Xaa

(2) INFORMATION FOR SEQ ID NO: 33:
(i) SEQUENCE CEARACTERISTICS:
(A) LENGTH: 6 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33:

Xaa Val Xaa Pro Xaa Phe
1 5



or arylalkyl A and B together, F and Gtogether, R err]R err] N CHX-CO and
A to- gether, E and F together, either alone or in pairs,,may-be -
CH3 R REPLACEMENT BHEET
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(2) INFORMATION FOR SEQ ID NO: 34:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34:

Xaa Xaa Pro Pro Xaa
1 : ]

(2) INFORMATION FOR SEQ ID NO: 35:
(i) SEQUENCE CEARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide ‘
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35:

Xaa Xaa Pro Xaa Phe
- 5

(2) INFORMATION FOR SEQ ID NO: 36:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36:

Xaa Val Xaa Pro Pro Phe Phe
1 5

(2} INFORMATION FOR SEQ ID NO: 37:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTHE: 7 amino acids
(B)- TYPE: amino acid
- (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37:

Xaa Val Xaa Pro Pro Xaa Xaa
1 S

(2) INFORMATION FOR SEQ ID NO: 38:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38:

Xaa Val Xaa Pro Pro Leu Phe
1 5



[err] 125 wher e
hydrogen or lower alkyl; Z is hydrogen or Lower_alkyl...n
is 1, 2, or 3; Vis oxygen or sul fur; M iREPh3GIREIE NS HEFGWRT
al kyl, aryl al kyl, cycl ohexyl, or -CH[ erir]Fcyctohexyt: is
hydr ogen’ R I's hydrogen or |ower alkyl;}{ ar 5{ afgi%ﬁ)%‘%ay t o-
gether forma bond; U is hydrogen, |oweggal kyl, 5 i D1
cycl oal kyl ; and Wis hydrogen, |ower alik or._phenyl ;

(2) INFORMATION FOR SEQ ID NO: 39:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39:

Xaa Val Xaa Pro Pro Ile Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 40:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40:

Xaa Val Xaa Pro Pro Val Ala
1 5

(2) INFORMATION FOR SEQ ID NO: 41:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

Xaa Xaa Xaa Pro Pro Val Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 42: .
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
- (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42:

Xaa Xaa Xaa Pro Pro Val
1 5



t,u,v,and w are independently 0 or 1; and K

I s hydroxy,

al koxy, phenoxy, benzyl oxy or a sub- stituted or

unsubstituted am no noiety; provi ded t hat where t,
i's not a hydroxy, al koxy, benzoxy or phenoxy nviety;
provi ded t hat where t, u and v are 0, Kis not a hyd
noi ety; and the salts thereof mﬁthsfhysiologically
2. Compounds of formula | according t'd %l ai m 1 wherein
phthalim do or .a 5- or 6-nenbered heterocycle of the for

td

Rl

ty-ane-w-are-0.- K
AHOLAGTAMENS r SHEET

r gXy o arkoxy

mj

[72)

NN (2) INFORMATION FOR SEQ ID NO: 43:

SN
3R

(1) SEQUENCE CHARACTERISTICS:.
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43:

Xaa Val Xaa Pro Pro Val Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 44:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44:

' Xaa Val Xaa Pro Pro Val
1l 5

(2) INFORMATION FOR SEQ ID NO: 45:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 45:

Xaa Ile Xaa Pro Xaa
1 5

(2) INFORMATION FOR SEQ ID NO: 46:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46:

Xaa Val Xaa Pro Xaa Val
1 ) [



[err] whi ch may be unsubstituted or substituted with one or
nore substituents which nmay independently be selected | REPLACERS ;ph@q*l
benzyl, alkyl, N(CHerr])[err], nitro, thienyl, oxo, CoCONH er¥ ] an
COCEt; 3. Compounds of fornula | according to claiml grein Kis an
amno noiety of the formula Rerr]-NR err] wherein [ e &5 FEB 1997
hydr ogen, or hydroxy, or C[err]-alkoxyqzer benzyl oxy, or
Cerr]-alkyl, or fluoroalkyl, or Cerr]-cycloal kyl, or nZyT Whi ¢
may be substituted by up to three substituents
(2) INFORMATION FOR SEQ ID NO: 47:
(i) SEQUENCE CHARACTERISTICS:
- (A) LENGTH: 7 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 473

Py

Xaa Val Xaa Pro Xaa Leu Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 48:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48:

Xaa Val Xaa Pro Xaa Xaa
1 5

{2) INFORMATION FOR SEQ ID NO: 49:
‘(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B} TYPE: amino acid
~ (D)} TOPOLOGY: linear
(ii) MOLECULE ‘TYPE: peptide
(xi) SEQUENCE DESCRIPTION: -SEQ ID NO: 49:

x?a Leu Xaa Pro Pro Xaa
5

(2) INFORMATION FOR SEQ ID NO: 50:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
- (B) TYPE: amino acid
., (D) TOPOLOGY: linear
(11) MOLECULE TYPE: peptide
(x1) SEQUENCE DESCRIPTION: SEQ ID NO: 50:

Xia Leu Xaa Pro Pro Xaa
5



126 whi ch may i ndependently be CFlerr], nitro, C[err]-B W$§$|62Q¥%ET
( err]-al koxy, phenoxy, benzoxy, halogen or (Jerr]-al kyl . -or
Cerr]-alkyl, or (Jerr]-cycloal kyl, or fluoroal kyl, qr phenyl (whi ch
may be substituted by up to three sub- stituents whigh {5 FEB 1997

I ndependently be CF3, nitro, hal ogen, CONHBzl , CON(Bzl )2, Clerr]-alkyl
which may forma cyclic system (erzq-al koxy, phenoay, benzoxy,  or k
Clerr]-al kyl -sul - fonyl) or benzyl (which may be_substituted by u
to three substltg ch Qedenyl,y be CFlerr], nitro,

hal ogen, : %%I §CESE§5§fC %ﬁ% bch may forma cyclic
system Cerr]- alkoi PRENOX¥NG gnqu Bg]-alk yl - sul fonyl )]
or napht hyl (mhlch nay ggtl lﬁp 0 two substitu- ents
whi ch may independently be [pr Lo@ybrglneagalogen CONHBzI

CON(Bzl)[err], C[err]1§k¥YM0LEc§t2rmkpg k@eyt iBanzoxy, phenoxy, or
Cerr]-alkyl - Sulfony|Xx19rSEQUEnc2 DESCRIPTION: SEQ ID NO: 51:

Xaa Lys Xaa Pro Pro Val Phe
1 5

(2) INFORMATION FOR SEQ ID NO: 52:
(1) SEQUENCE CEARACTERISTICS:
(A) LENGTEH: 6 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52:

Xaa Lys Xaa Pro Pro Val
1 5

(2) INFORMATION FOR SEQ ID NO: 53:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53:

Xaa Lys Xaa Pro Pro
1 5

(2) INFORMATION FOR SEQ ID NO: 54:
(i) SEQUENCE CHARACTERISTICS:
(A)_ LENGTH: 5 amino acids
(B) TYPE: amino acid
- (D) TOPOLOGY: linear
(11) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54:

Xaa Lys Xaa Pro Xaa
1 S



benzhydryl (which nmay be substituted by up to two substi - tuents which

may i ndependently be CF[err], nitro, hal ogen, CONHBz| {CO Eg%}her@}mmj
Clerr]-alkyl, derr]-alkoxy, phenoxy, ben- zoxy, or | HerlAG ﬁ*ﬁinEE’!
Cerr]-alcyl-sulfonyl), or bi phenyl (which may be substlituted by“Upmgof
two substitu- ents which may i ndependently be CFerrl]j, ijE EB 1997 l
hal ogen, CONHBzI, CON(Bzl)[err], derr]-alkyl, C[err] oX

phenoxy, benzoxy, or CJerr]-al kyI @& onyl ), or tir iIpherty-ret-hy.

(which may be substituted by up to three substi t uent mhlch may

| ndependent Iy ‘be C'f%f,] Ehﬁbﬁmmzouhﬁbﬁgse €ONWBz! 55€ON( Bzl ) 2, T erTT=atkyt,
( err]-al koxy, phengxy, sBeUEARE, C eERIseregt - sul fonyl), or .
benzhydryl et hyl (which rmay be substltuted by up to two. - substituents

whi ch may i ndependently be aﬂfﬁ@ gen, CONHBz
CON(Bzl)[err], (err]-alkyl, (B) iNG?kgﬁg aClds noxy, benzoxy, or
Cerr]-al kyl-sulfonyl), or np gyir(mhlch may be substituted

by up to two substlgyf t@oﬂﬁ¢ n@y gp @@ﬂgﬁgtly be CF[err], nitro,

hal o- gen, CONHBzl, ¢ (@zdmﬁmﬁlnsétmph@hkysm 10N Issal koxy, phe-
noxy, benzoxy, or C [err] al kyl -sul fonyl), or napht hyl met hyl (whi ch may
be substituted by xaatxaimmaa PrsupﬁbIVHEntS whi ch may i ndependently be
CF3, nitro, 5

(2) INFORMATION FOR SEQ ID NO: 56:
{i) SEQUENCE CEARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
. (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56:

Xaaz Xaa Xaa Pro Pro Val Phe
1l 5

(2) INFORMATION FOR SEQ ID NO: 57:
(1) SEQUENCE CHARACTERISTICS:
(A LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57:

Xaa Val Xaa Pro Pro Val Lys
l 5 -



hal ogen, CONHBzl, CON(Bzl)2, Cerr]-alkyl, Cerr]-alkoxy, phenoxy,

benzoxy, or (err]-al kyl-sulfonyl), or acenapht hyl (whi.ch..nmay..be .
substituted by up to two sub- stituents which may i ndeg@nhdemtity bel?
CF[err], nitro, hal ogen, CONHBzl , CON(Bzl)2, {err]-gl gyt

C err] -al koxy, phenoxy, benzoxy, or (err]-alkyl-sulfo yb%?Fgé‘W97

{

|
acenapht hyl net hyl (which nay be subsi% uted by up to two j
127 substituents which may i ndependently be CF[err] nityol._halo gen, _;
CONHBzl , CON(Bzl)2, Clerr]-alkyl, C[err]-al koxy, phenoxyl benzoxy, or
Clerr]-al K8 - $3REBAYI ), or pyridyl (which may be substittted—by—tp—to—twe
substitu- ents which may i ndependently be CF3, nitro, hal ogen, CONHBzl, .

CON(Bzl ) [err] A GeptiBeabkWhe €befmila al koxy, phenoxy, ben-

Rl I
NN-CH-CO=-A-B~= (D)t - (E}y - (Flv - (G)y ~ K I

RZ/

where

R is alkoxy; alkyl; cycloalkyl; alkylsulfonyl;
fluorocalkyl; trifluorocacetyl; amidino; ureyl;
piperidinosulfonyl; morpholinosulfonyl; benzyl-
oxycarbonyl; alkyloxycarbonyl; aminosulfonyl
which may be substituted by alkyl; hydroxy:
arylsulfonyl which may be substituted by one or
more substituents independently selected from
alkyl, -N{(CH3);, nitro, halogen and CF;; benzyl
which may be substituted by up to three substi-
tuents independently selected from alkyl,
alkoxy, nitro, halogen and CF3; or NR3R4 where R3
.and R4 may each be either hydrogen or alkyl:

R2 is hydrogen; alkyl; fluoroalkyl; cycloalkyl;
acyl; benzoyl or benzyl which may both be sub-
stituted by up to three substituents indepen-
dently selected from nitro, halogen, CF3;, alkyl
and alkoxy

R1-N-R2 together may be phthalimido, a 5- or 6-membered
heterocycle which may be unsubstituted or sub-
stituted with one or more substituents indepen-
dently selected from phenyl, benzyl, alkyl,
N(CH3);, nitro, thienyl, CONH; and COQEt

A is a valyl, isoleucyl, leucyl, allo-isoleucyl,
o-aminoisobutanoyl, 3-tert-butylalanyl, 2-tert-
butylglycyl, 3-cyclohexylalanyl, 2,4-diaminobu-
tanoyl, ornithyl, lysyl, 2-ethylglycyl, 2-cyclo-
hexylglycyl, norleucyl, norvalyl or arginyl res-
idue;

AN




zoxy, or (err]-al kyl-sulfonyl), or picolyl (which may
to two substitu- ents which may i ndependently be CF3,
CONHBzl , CON(Bzl)[err], Cerr]-alkyl, Cerr]-al koxy,
Clerr]-al kyl -sul fonyl), or benzot hi azol yl (which may b
to two substituents which may independently be CF3, ni
CONHBzI, CON(Bzl)[err}, Cerr]-alkyl, (err]-al koxy, phenoxy, benzoxy, or
Cerr]- al kyl -sul fonyl ), or benzisot 24 ol yl  (which may ubstituted by up
to two substituents whi chifap Frridpdmyedyly tnere@aldylni+tYaucylial oisgba-
CONHBzl , CON(Bzl) [err], @Eyérri2-eldarl-bGEelglyailloxy -tahenutylabemzoxy, or
Cerr]- al kyl - sul fonyl ), oL 3bgpgp&yé,@qgllgh f\l\:h.lpfhlé gﬂ(lgﬁyls“t&%t | Euéféjléj-y up’
to two substituents which w Wr}g ¥ nitro, halo- "gen,
CONHBzl , CON(Bzl) 2, C[err]h IE% err koxy, phenoxy, benzoxy, or
Clferr]-al kyl -sul fonyl), or benzoxazolyl (mhlch may be substituted by up to
two sub- stit&eftE &h ARG IPRRARDSEBALY yselkectrd, faom rtdie lwabugeron-CONHBzI |
CON(Bzl )2, err]-alkyl,. Gietitgaifkprplyphemmoyprbint, 29xd¢toxgbrolyl,
Clerr]-alkyl-sulfonyl), oknfhwerainty1Cubtshosml ,be-suhiddneled1 bya R to two
substi - nyl, valyl, 2-tert-butylglycyl, isoleucyl, leu-

cyl, 3-cyclohexylalanyl, phenylalanyl, N-methyl-

phenylalanyl, tetrahydroisoquinolyl-2-carbonyl,

3-thiazolylalanyl, 3-thienylalanyl, histidyl,

l-aminoindyl-l-carbonyl, 2,4-diaminobutanoyl,

arginyl, 3-pyridylalanyl, 3-tert-butylalanyl,

2-cyclohexylglycyl, lysyl, norvalyl, norleucyl

and 3-naphthylalanyl residues

[ 58]

f Huted-by up
ity ’s@

enox ‘ben- zo>y, or
S uB§t FEBt189 by up
o, hal o- gen,

'D

~

-

X ) is hydrogen, alkyl, cycloalkyl, -CH,-cyclohexyl
or arylalkyl ’

A and B together, F and G together, RIR2N-CHX-CO and A to-
gether, E and F together, either alone or in pairs, may be

CH3
Y ' CHj
n
N
—~NH N\'/CO —HN \rco
0] Z o A
M

N Q N Q

Co
—I{Nj\(/ . 2 co
\' W | v u
R R
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¥

- - e e LACEIAENT rierr |
tuents whi ch may independentty be CF3, nitro, hal ogen, C,LT.: E:éﬁj') ,
derr]-al kyl“ﬂ ﬁ H In y phenoxy, ben- zoxy, or C&rn]-al kyl-sul fonyl),
or ami nof | uéH " "m” rMﬂ be substituted by up to two|subBtiBBI&97s Wwhi ch
may i ndependentiy be "OF3, mitro, hal ogen, CONHBzl, CON(B%l) 2, C[err]-?fll gil/l,
1 dy|
i
J

Clerr] -al koxy, phe- noxy, benzoxy, or (err]-al kyl-sulfonyl), or pyri
(which may be substituted by up to twp25ubsti- tuents which may

i ndependent |y Rghdefe3, nitroy jRaho8elyerdC@deEl ow Bz, B&}drdgen or
Clerr]-al kyl which may for rﬂdﬁe%yél Ii_c ns;g_%t?m oerrb-gl %xg dohengxy,
benzoxy, ,or (['err]-al- "kyl %’g ony%.,' 3’5{ - enber®ed “Het e ar’?’l Wit ch may
be substituted by up to thrddghstiis OGRR cHINeF PAtEhefdeRLyY be ‘
CF[err], nitro, hal ogen, cyafdoherOve, orceOR-cndiioberyhy|Q ishhydrogen; R

t hi ophenyl, picolyl, acetylis h@Hfeger -a200aver GIl¥Yler ok RIBZ) maOh§Bz! ) 2,
Clerr]-alkyl which may formgetneyCibfm S Yot &8 Hyaabkexy 1dkeenaxiy,
benzoxy, phenyl (which may herghb- o5tddiiadichy; Ynd & QU EHRRY, t YSHLS

whi ch may i ndepen- © alkyl or phenyl;

-
&
.

t,u,v,and w are independently 0 or 1; and

K is hydroxy, alkoxy, phenoxy, benzyloxy or a sub-
stituted or unsubstituted amino moiety;

provided that where t, u, v and w are 0, K is not a hydroxy,
alkoxy, benzoxy or phenoxy moiety; and further provided that
where t, u and v are 0, K is not a hydroxy or alkoxy moiety;

and the salts thereof with physiclogically tolerated acids.

2. Compounds of formula I according to claim 1 wherein R1-N-R? is
phthalimido or a 5~ or é-membered heterocycle of the formula

O QQCQ

S
: 7N

O=

which may be unsubstituted or substituted with one or
more substituents which may independently be selected

from phenyl, benzyl, alkyl, N(CH;),, nitro, thienyl, oxo,
CONH; and COOQEL;

© 3. Compounds of formula I according to claim 1 wherein K is an
amino moiety of the formula RS5-N-RS wherein

R® is hydrogen, or hydroxy, or Ci-7-alkoxy, or benzyloxy, or
C:-7—alkyl, or fluoroalkyl, or Ci.7-cycloalkyl, or benzyl
which may be substituted by up to three substituents
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128 dently be nitro, CF3, halogen, or (Jerr]-al k) benzy!
(which may b p to four substltuents nay
i ndependent | jmﬂ'ﬁ Iuimﬁmmm hal ogen, C[err]- 25 FE@I 199ﬁapht hyl ,
d err]-al kyl - sul fonyl , ® phtnyi suI fonyl, or C[e ri-dial kyl ami ng)]i, or
- CHR7- 5- nenber ed heteroaryl (whi ch be substitutedjby up toltwo
substituents which nmay independent | e CF3,

oi-tro,—halogen,——-
CONHBzI , CON( Bzl )whichOmae, independently be CEQODHECR| efr-pidBerisuléonrierr],
COOBzl , ( err] - altyi-alkcker rijhenokpx ybenpdmesy, halogen nax¢;-sbebkyolky, phenyl,
benzyl , napht hyl, or Cerr]- aI kyl - sulfonyl [R[err] = H, linear or

branched Clergd - & . 09951 1, or ﬁ qgéo °§[ Qﬁ?&f,é% her forma
group -(CHerr] )[err d},ﬁ? be bstitute y upstg three sLb-—
according to cl ai th
stltuents wh:.ch may independently be CFi;, nitro, halogen,
CONHBzl, CON(Bzl);, Cj-4-alkyl which may form a cyclic
system, Cj-4-alkoxy, phenoxy, benzoxy, or Ci.t-alkyl- sul-
fonyl), or
benzyl (which may be substituted by up to three substitu-
ents which may independently be CF;, nitro, halogen,"
CONHBzl, CON(Bzl);, C;_4-alkyl which may form a cyclic
system, Ci-4—alkoxy, phenoxy, benzoxy, or Ci_s-alkyl-
sulfonyl), or
naphthyl (which may be substituted by up to two substitu-
ents which may independently be CFi, nitro, halogen,
CCNHBzl, CON(Bzl});, Ci-4-alkyl, Ci¢q~—alkoxy, benzoxy,
phenoxy, or Cy-alkyl-sulfonyl), or
‘benzhydryl (which may be substituted by up to two substi-
tuents which may independently be CF3, nitro, halogen,
CONHBzl, CON(Bzl);, Ci.4-alkyl, Cj4-alkoxy, phenoxy, ben-
zoxy, ©r Ci7-alkyl-sulfonyl), or .
biphenyl (which may be substituted by up to two substitu-
ents which may independently be CF3, nitro, halogen,
CONHBzl, CON(Bzl),;, Cj_4-alkyl, Cj-4-alkoxy, phenoxy,
benzoxy., or Ci.r—alkyl-sulfonyl), or
triphenylmethyl (which may be substituted by up to three
substituents which may independently be CF;, nitro,
halogen, CONHBzl, CON(Bzl)z, Ci-4—alkyl, Ci-4-alkoxy,
phenoxy, benzoxy, or Cj-;-alkyl-sulfonyl), or
benzhydrylethyl (which may be substituted by'up to two
- substituents which may independently be CF3, nitro, halo-
gen, CONHBzl, CON(Bzl);, Ci-4—-alkyl, Ci-4~alkoxy, phe-
noxy, benzoxy, or C..;~alkyl-sulfonyl), or
benzhydrylmethyl (which may be substituted by up to two
substituents which may independently be CF3, nitro, halo-
gen, CONHBzl, CON(Bzl)z, Ci.4—alkyl, Ci-4—alkoxy, phe-
noxy, benzoxy, or C._.;-alkyl-sulfonyl), or
naphthylmethyl (which may be substituted by up to two
substituents which may independently be CF3, nitro,
halogen, CONHBzl, CON{Bzl},, Cj_4-alkyl, Ci-4—-alkoxy,
phenoxy, benzoxy, or C;.»-alkyl-sulfonyl), or
acenaphthyl (which may be substituted by up to two sub-
stituents which may independently be CF3, nitro, halogen,
CONHBzl, CON(Bzl);, C;.4-alkyl, Ci-¢4—alkoxy, phenoxy,
benzoxy, or Cj.s-alkyl-sulfonyl), or
acenaphthylmethyl (which may be substituted by up to two



Rlerr]-N RTerr] whi ch together may form s}\lr gct ures sel e&%ﬁ*@&s’ﬁrﬁft BEEET
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substituents which may independently be CFrr—sitrer—halo=—
gen, CONHBzl, CON(Bzl),, Cj-4-alkyl, Cj4~alkoxy, phenoxy,
benzoxy, or Cij-r-alkyl-sulfonyl), or
pyridyl (which may be substituted by up to two substitu-
ents which may independently be CF;, nitro, halogen,
CONHBzl, CON(Bzl);, Cj-4—alkyl, Ci-s~alkoxy, phenoxy, ben-
zZo0xy, or Ciy.t—alkyl-sulfonyl), or
picolyl (which may be substituted by up to two substitu-
ents which may independently be CF3, nitro, halogen,
CONHEBzl, CON(Bzl),, Cj-4—alkyl, Ci-4~alkoxy, phenoxy, ben-
ZOXy, Or Cl--,-'aliqu-sulfonyl) : O :
benzothiazolyl (which may be substituted by up to two
substituents which may independently be CF;, nitro, halo-
gen, CONHBzl, CON(Bzl):, Ci-4~alkyl, Ci_4—alkoxy, phenoxy,
benzoxy, or Ci-s-alkyl-sulfonyl), or
benzisothiazolyl {which may be substituted by up to two
substituents which may independently be CFi3, nitro, halo-
gen, CONHBzl, CON(Bzl);, Cj-s—alkyl,Ci-q4-alkoxy, phenoxy,
benzoxy, or Ci-7-alkyl-sulfonyl), or
benzopyrazolyl (which may be substituted by up to two
substituents which may independently be CF;, nitro, halo-
gen, CONHBzl, CON(Bzl)z, Cj-s~alkyl, C;-4—alkoxy, phenoxy,
benzoxy, or Cj;-;-alkyl-sulfonyl}, or
benzoxazolyl (which may be substituted by up to two sub-
stituents which may independently be CF3, nitro, halogen,
CONHBzl, CON(Bzl),, Cjy-4—alkyl, Ci-s—alkoxy, phenoxy, ben-
zoxy, or Ci.7-alkyl-sulfonyl), or
fluorenyl (which may be substituted by up to two substi-
tuents which may independently be CF3, nitro, halogen,
CONHBzl, CON(Bzl);, Ci.4—-alkyl, C;.4—alkoxy, phenoxy., ben-
zZoxy, or Cy-;—-alkyl-sulfonyl), or

. aminofluorenyl (which may be substituted by up to two
substituents which may independently be CF;, nitro,
halogen, CONHBzl, CON(Bzl);, Ci-4-alkyl, C;4-alkoxy, phe-
noxy, benzoxy, or Ci-;-alkyl-sulfonyl), or
pyrimidyl (which may be substituted by up to two substi-
tuents which may independently be CF;, nitro, halogen,
COOEt, CONHBzl, CON(Bzl),, Cj.4~alkyl which may form a cy-
clic system, Cj.4~alkoxy, phenoxy, benzoxy, or Cj.;-al-
kyl-sulfonyl), or
S5-membered heteroaryl [which may be substituted by up to
three substituents which may independently be CFi;, nitro,
halogen, cyano, COOMe, COOEt, thiomethyl, thioethyl,
thiophenyl, picolyl, acetyl, -CH,-COOEt, CONH, CONHBzl,
CON(Bzl);, C;-4-alkyl which may form a cyclic system,
Ci-¢-alkoxy, phenoxy, benzoxy. phenyl (which may be sub-
stituted by up to four substituents which may indepen-
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dently be nitro, CF;, halogen, or Cj4-alkyl), benzyl
(which may be substituted by up to four substituents
which may independently be nitro, CF,, halogen, Cj;.4~-al-
kyl, naphthyl, Cj_7-alkyl-sulfonyl, phenylsulfonyl, or

' Ci-4—dialkylamino)]), or
—-CHR7-5-membered heterocaryl (which may be substituted by
up to two substituents which may independently be CFj,
nitro, halogen, CONHBzl, CON(Bzl);, COOMe, COOEt,
COOCH (CH3)3, CONH;, COOBzl, Cj-4~alkyl, C;_4—alkoxy., phe-
noxy, benzoxy, phenyl, benzyl, naphthyl, or Cj-;—alkyl-
sulfonyl [R? = H, linear or branched C;.s—alkyl, benzyl;
or R7 and RS together form a group —(CHz)3— or —(CH;)1).

4. Compounds of formula I according to claim 1 wherein K is
R5-N-Rf which together may form structures selected from the
group consisting of

—N SO; —N SO — —N S
\_/ | _/

TS



whi ch may be unsubstituted or substituted with one or fnﬁ’rFEE ‘Sl{lbﬁmfﬁ*u[&nts
I ndependently selected fromthe group consisting “CF‘['erf-h “Frh-t- r?
hal ogen, oxo, cyano, N, N-di et hyl am no, CONHBzI , ( %é)é}
Cerr]-alkyl, CJerr]-[err]-alkylen group form ng an 535997“
system Clerr] -al koxy, phenoxy, benzoxy, naph- § hyl—pyrinm dyl ,;_
COCEt, COOBzl, (err]-ecycloal kyl, pyl’%édl nyl pi t hi enyl
pyrolyl, -CHerr]- CONCH(CfH[err])[err -CH[err] > S

-CH[err] CO-N(CH err])[ers 0, benzyl (whigh may be SUbStI-
to three substituents ipdepsndently sel from - the g 1] consisting
of nitro,” hal ogen, CF3,E I ojret hyl or ﬁ ?e corregponyi A foxide or ~
sul fone, thioethyl or t ¢ resp g suH-N(lde s f one,

Cerr]-alkyl, and CJerr]- and phenyl substituted
by up to three substitu-
consisting of ni- wFOO8N
Cerr]-alkyl, and
to claim1 wherein

tuted by up

sel ect ed f
pnet hyl Lt

/\ N
QA
! 2

which may be u_nsubstituted or substituted with one or more
substituents independently selected from the group consisting
of CF3;, nitro, halogen, oxo, cyano, N,N-dimethylamino, !
CONHBzl, CON(Bzl)z, Cj-g~alkyl, C3—4—alkylen group forming an
annelated ring system, Ci-4—alkoxy, phenoxy, benzoxy, naph-
thyl, pyrimidyl, COOEt, COOBzl, Ci_s—cycloalkyl, pyrolidinyl,
Piperidinyl, thienyl, pyrolyl, -CH,~CO-NCH(CHj;),,
—-CH;~CO-N(CHz)4, -CH;—CO-N(CH;)O, benzyl (which may be substi-
tuted by up to three substituents independently selected from
the group consisting of nitro, halogen, CFy, thiomethyl or
the corresponding sulfoxide or sulfone, thiocethyl or the cor-
responding sulfoxide or sulfone, C;4-alkyl, and C;4~alkoxy),
and phenyl (which may be substituted by up to three substitu-
ents independently selected from the group consisting of ni-
tro, halogen, CF;, thiomethyl, thioethyl, C._;-alkyl, and
C;-4-alkoxy) .

5. Compounds of formula I according to claim 1 wherein t, u, v,
and w are zero and K is not an hydroxy, benzoxy, phenoxy or
alkoxy moiety.
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and w are zero and K is not an hydroxy, benzoxy, phenoxy or al koxy

noi ety. 130 6. Conpounds of fornula
according to claiml| whereint, u, and v are zero and Kis not an

hydr oxy or al koxy noiety. 7. Cbnpounds of formula I apgng}Qg.ﬂﬁipgf; I
wherein t, u, v and w are 1 and K is a hydroxy, ankoxy,wgp o?*{
benzyl oxy moi ety. 8. Conpounds of fornula | accorMLng_tﬂv: tn11 |
wherein t, u and vare 1l, wis O 3aa@ Kis a hydroxy, alkoxy, phenoxy or
benzy- EOXYcBRb&InNGs of formula I according to claim 1 wherein t, u, and

v are zero and K is not an hydroxy or alkoxy moiety.

7. Compounds of formula I according to claim 1 wherein t, u, v
and w are 1 and K is a hydroxy, alkoxy, phenoxy or benzyloxy
moiety.

8. Compounds of formula I according to claim 1 wherein t, u and
v are 1, w is O and K is a hydroxy, alkoxy, phenoxy or benzy-
Joxy moiety.

9. Compounds of formula I according to claim 1 wherein t and u
are 1, v and w are 0 and X is a hydroxy., alkoxy, phenoxy or
benzyloxy moiety.

10. Compounds of formula I or salts thereof for use in medicine
in particular for treating oncological diseases.

11. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a therapeutically effective amount of
a compound of claim 1.

12. A method of treating a tumor in a mammal comprising admini-
stering to a mammal bearing such a tumor, a tumor-inhibiting
amount of a compound of claim 1.

13. The method of preparing compounds of formula I according to
claim 1 characterized in that they are prepared according to
known methods of peptide chemistry.
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9. Compounds of fornula I according to claim1 whereint and u are 1, v
and w are 0 and K is a hydroxy, al koxy, phenoxy or ben%% 0 i
10. Conpounds of fornula | or salts thereof for use in dlﬁ[d@“”““’ﬂwﬁL*!
particular for treating oncol ogi cal diseases. 11. A phar ceutical §
conposition conprising a pharmaceutically accept abl e jc rr2§rr:@1qb9§ i

a conpound of cl ai /
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Novel peptides, the preparation and use thereof

Abstract of the Disclosure: Novel pébtides of the formula

X
Rl | .
N—cn-co-A-B—_(D)t-(E)u-‘(F)v- (Glw - K I

R2

in which R!, R?, A, B, D, E, F, G, K, X, t, u, v, and w have the
meanings stated in the description, and the preparation
thereof are described. The novel substances have an antineo-

plastic effect.
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Fig. 2: The Fmo¢ protective group
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Compounds of £é¥mula I according to claim 1 wherein t, u, and
VvV are zero and K is not an hydroxy or alkoxy moiety.

7. Campounds of formula I according to claim 1 wherein t, u, v
and w are 1 and K is a hydroxy, alkoxy, phenoxy or benzyloxy

moiety.

8. Compounds of formula I according to claim 1 wherein t, u and
v are 1, w is O and K is a hydroxy, alkoxy, phenoxy or benzy-
loxy moiety.

g.

Compounds of fermula I according to claim 1 wherein t and u

are 1, vand w are 0 and K is a hydroxy., alkoxy, phenoxy or
e benzyloxy moiety.

10. Compounds of formula I or salts thereof for use in medicine

in particular for treating oncological diseases.
11. A pharmaceutical composition comprising a pharmaceutically

acceptable carrier and a therapeutically effective amount of
a compound of claim 1.
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