100- 8275/ PCT CYCLOPEPTOLIDES This invention relates to cycl opeptolides and
to their therapeutic use as inhibitors of adhesion nol ecul e expression.
Cellul ar adhesi on nol ecul es such as 1CAM1, VCAM 1 and E-selectin are
expressed on the surface of endothelial cells, as well as keratinocytes for
| CAM 1, in res¥R8EMY pro-infl ammatory nedi ators including TW’EW%/’,S’”
IFNJerr], I1L1 and LPS. Correspondi ng counter-1ligands, e.g. LFA-1, VLA-4 and
SLE[err], are expressed on the surfaces of circulating blood cells.

Transendot helial mgration of |eucoc 'LQﬂL. anmat ory processes, as
. L P]

wel | as extravascular cell-cell int oS, gul ated as a result of

the interactions between these adhesi on nol ecules and their

counter-1ligands. Consequently, inhibitors of adhesion nolecule e i on

: ¢ | ) ) Xpres
~of fer pot ent i afhis dveation relates iongyRlopentolidan and tp dheustberapetie use aeyelwblﬁgmﬁﬂia%@
~are cyclic nol LBSeopREA Si ng amino acid residues |inked together by

pepti de bonds :ggrg ate)élbeast one hydroxy substituted carboxylic acid residue
which is linked through its hydroxyl substituent to the nei ghbouring acid

oot due ) o EahaE iR L GAPRLEAIARFERI 10 6P B Nihe
surface of endothelial cells, as well as keratinocytes for ICAM-1, in response to pro-
inflammatory mediators including TNFa, IFNy, IL1 and LPS. Corresponding counter-ligands,
e.g. LFA-1, VLA4 and SLE’, are expressed on the surfaces of circulating blood cells.
Transendothelial migration of leucocytes during inflammatory processes. as well as
extravascular cell-cell interactions, are regulated as a result of the interactions between these

adhesion molecules and their counter-ligands. Consequently, inhibitors of adhesion molecule

expression offer potential for the treatment of many disease states.

Cyclopeptolides are cyclic molecules comprising amino acid residues linked together by peptide
bonds and at least one hydroxy substituted carboxylic acid residue which is linked through its

hydroxyl substituent to the neighbouring acid residue by an ester linkage.

Our copending patent application, published International patent application WO 96/03430
discloses novel cycloheptapeptolides which are inhibitors of ICAM-1, VCAM-1 and E-selectin
cxpression. We have now discovered further new cycloheptapeptolides of the same general
compound class, including compounds having particularly desirable properties.

The present invention provides cycloheptapeptolides of formula I

""A—B-RlLeu ~Leu~-C-X-Y 7] I

wherein:
A is a glycolic acid residue optionally o-substituted by

H, methyl, ethyl, propy! or vinyl, optionally substituted by
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di scl oses novel cycl oheptapeptolides which are inhibitors of |CAM 1,
VCAM 1 and E-sel ectin expression. W have now di scovered further new

cyct ohept apeptol i des of the same general conpound class, including
conpounds having particularly desirable properties. The present invention
provi des cyclwPepiipeptol i des of formula Iy[err] wherein:  PCTEPS/ASIIIS a
glycolic acid residue optionally a-substituted by nethyl, ethyl or vinyl,

O o5  OEE Splp 6erBF808) e lp BB O B,
| ower al kyl, optional |-C=€Hbsthisaslecd by
wherein R, is H or lower alkyl,
optionally substituted by
alkyl, halogen, cycloalkyl, optionally substituted thiazole, COOR; or
-C=CH,
wherein R is as defined above;
B is an o-amino-y-methyl-substituted octanoic acid residue;
R; is hydrogen or methyl,
C is a tryptophan or N-methyl-tryptophan residue of formula II
co—

CH;—CH—N—

oL, .o
R.
N~ R -0

) 4

R,

wherein Rz represents hydrogen, alkoxy, alkyl or benzyl, R: represents hydrogen or
halogen, R; represents hydrogen or methyl and ---- represents a single or double bond;
X is an o-amino-substituted (C, to Cy4) carboxylic acid residue, and

Y is an o-amino- or N-methyl-o-amino substituted (C» to Cyp) carboxylic acid residue.

In formula I the N-terminal to C-terminal orientation of the amino acid residues is in the
clockwise direction, and the peptolide ester bond is between residues A and Y. When R, is

methyl, the residues R;-Leu and Leu are N-methyl-leucine and leucine residues respectively.

Preferably A is a glycolic acid residue, which is o-substituted by H. methyl, ethyl or propyl
‘optionally substituted by amino, hydroxy, chioro, alkoxy, optionally substituted thiazole,

optionally substitned vinyl, cyclopropyl, CSNH; or -C=CH.

Preferably C is a N-methyltryptophan residue of formula II, wherein R, represents hydrogen,

(C, to Cai)alkoxy (especially methoxy) or alkyl and R, represents hydrogen or halogen.
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al kyl', hal ogen, cycloal kyl, optionally substituted thiazole, COOR2 or
.-Clerr]CH, wherein Rerr] is as defined above; B is an
[er¥]-anmino-[err]-nethyl-substituted octanoic acid residue; Rerr] is
hydrogen or nethyl: Cis a tryptophan or N-nethyl-tryptophan residue of
fornula Il [errY}/’W/ ¥n Rlerr] represents hydrogen, al koxy, PogISI23
benzyl, Rlerr] represents hydrogen or hal ogen, Rl err] represents hydrogen
or net hyl and pRiErbly XSPiEE-ARind-sabRinél (€, & Cf earbbrs1id 8l resitfud, Swhidh is opnonally B-
[err]-am no- substituted (CJerr] to (Jerr]) carboxylic acid residue, and’Y
is an [err]-anmng{Coto (Bk)mﬂwhwbsmuam Mostqutferably ) éscan( CaminotB-t @ ﬂ(brw ) alkyl-,
carboxylic acid resbdue if E‘ﬂ Als notb n. un Mltuted
a- hydr oxy- subsETREE! o‘“?}B¥yF? éméf 8th"é‘§'f8'lfe"yéﬁ&°§tr "§ed that when Ais a
glycolic acid residue a-substituted by ethyl, the ethyl residue is
optionally substituted only by am no, hydroxy, chl oro, al koxy, optionally
subst i tuted thPefsady Yopwp g‘hmhyl -gapnorsubstigped 4Gy C4b§aelmpskfo§gﬂ residunpyhighy i
-Clerr] CH I o] 1 Q f 2
am no acid r eSI hofé.guﬂk' (9‘ rf djkg{ H&&ﬂureﬁ%&r%‘?&é&ﬂ?'&' 9" }IW&BM Yhnile OHUE
methyl-valine res:due.

The invention includes open chain peptides or peptolides corresponding to the compounds of
formula I; for instance, the open chain molccules obtained by either cleavage of the ester bond
between residues Y and A or cleavage of an amide linkage between any other adjacent pair of

the acid residues. Preferred open-chain derivatives are compounds of formulae IV and V

H-C-X-Y-A-B-Rjleu-LeuORy v
and
HA-B-Rjleu-leu-C-X-Y.0Ry v

wherein R; represents hydrogen or alkyl, e.g. C,4 lower alkyl.

Preferred compounds according to one embodiment of the invention are the compounds of

formula Ip

E Ap‘ Bp' RlpLCU" Leu- Cp“ Xp" Yp-—-—l

wherein:

A, is a glycolic acid residue optionally o-substituted by H, ethyl or methyl;

B, is an a-amino-y-methyl-substituted octanoic acid residue;

R\ is hydrogen or methyl;

C, is a tryptophan or N-methyl-tryptophan residue, which is optionally N-(C; to Cy) alkoxy
substituted;

Xp is an o-amino-substituted (C; to C,4) carboxylic acid residue, and
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direction, and the peptolide ester bond is between residues A and Y. Wen
Rlerr] +s nmethyl, the residues R err]-Leu and Leu are N-nethyl-I|eucine and
| euci ne residues respectively. -3- Preferably Ais a glycolic acid

" residue, which is a-substituted by nmethyl or ethyl optionally substituted
by amino, hydY@%191¥h| oro, al koxy, optionglly substituted t RCHERI6®5123
optional Iy substituted vinyl, cyclopropyl, CSNH[err] or CJerr]CH

Pr ef bl f .
Freferanly o oMb A UL ARUAR oSN Sl aidBieLr RO
and Rlerr] represents hydr ogen or hal ogen. Pr ef er abI y Xis an

b b i d d i
R e T e
preferably Xfohgu@lp a-amno-[err]- or [err]-(Clerr] to C(ferr]) alkyl-

especi ally nethyl -, substltut ed oct anoic or a butyric acid residue.
Preferably Y is an N-rrethyl munBCllt[b li;ted(C[err] to (Jerr])
carboxylic acid residue, vvhll'b'hR g‘etlonal lSIB‘J[Pe or [err]-(Cerr] to

Cerr]) alkyl- substitu I\I—rretf‘!){)I'-aI anine or N

wherein B, Ryp, G, Xp and Y, are as defined above and A’p is an o hydroxy-substituted

butyric acid residue which is y substituted by a group of formula VI

wherein Ra represents a lower alkyl group e.g. a C,.4 lower alky! group.
Most preferably Ra is methyl or ethyl.

Preferred compounds according to a yet further embodiment of the invention are compounds of

formula L,

r- A;- Bp- R] l;.,eu- Leu- Cp- Xp- Yp-—l

Ip

wherein By, Ryp, Cp, Xpand Y, are as defined above and A’ is an o hydroxy substituted

butyric acid residue ¥ substituted by a group of formula VII

:281 VII
\ 3 4
N

Rg

wherein Rq represents hydrogen, lower alky! or phenyl or forms a carbocyclic ring

together with position 5 of the thiazolyl ring.



met hyl -val i ne residue. The invention includes open chain peptides or

- peptolides corresponding to the conpounds of formula |; for instance, the
open chai n nol ecul es obtai ned by either cleavage of the ester bond between
residues Y and A or cleavage of an am de |inkage between any ot her adjacent
pair of the aci®YCr&Wlies. Preferred open-clgain derivatives aPEVEBISFds
of formulae IVand VH- C- X- Y- A- B- Rerr]JLeu - LeuuORerr] 1V
and HA - B - Rerr]JLeu - Leu - C- X - Y.OR err] V wherein R err]
represents hydrogen or al kyl, e.g. err] lower alkyl. Preferred conpounds
accordi ng to ofempavpdueffermulak, T‘t’ﬁ‘é Ip.Ap'cand il rareheseipafier refisd ihers compeunanef the

I'p -3 - [er {nl'emion", which term also includes all the compounds of the invention when in salt or ester

form as well as in free form.

The compounds of the invention contain asymmetric atoms and thus may exist in a number of
epimeric forms. All of the possible epimers as well as diastereoisomeric mixtures thereof are
encompassed in the invention. Epimers which possess inhibition of adhesion molecule
expression activity are preferred. In general, e.g. for pharmaceutical use in accordance with the
invention, epimers which possess inhibition of adhesion molecule expression activity in pure or
substantially pure form (i.e. free or substantially free of epimers which lack inhibition of
adhesion moleculc expression activity ), e.g. comprising at least 90%, e.g. at least 95% of active
epimer (i.e. comprising less than 10%, e.g. less than 5% of inactive epimer) will be preferred.
Most preferably compounds of the invention have the same cyclopeptolide ring stereochemical

conformation as the particularly preferred compound of formula VII bejow.

Particularly preferred compounds of the invention are the compounds of formulae VI, TX and

X
e \/ o 1
o
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wherein: Alerr] is a glycolic acid residue optionally [err]-substituted by
methyl;.Blerr] is an [err]-am no-[err]-nethyl-substituted octanoic acid

- residue; Rlerr] is hydrogen or nethyl; Cerr] is a tryptophan or

N-net hyl - trypt ophan residue, which is optionally N-(Cerr] to Cferr])

al koxy subst w@eE104X[ err] is an [err]-am.no-substituted (CpPer/EPIcOsSI2E] err])

carboxylic acid residue; and WO 97/ 1918 4
PCT/ EP96/ 05123 Y[err] is an a- a\m - or NNmethyl-[err]-am no substituted
(Cerr] to (Jerr]) carboxyl it aC|d r€si dge. Preferreditynpounds accordi ng
to a further enbodi ment of the igueniionlarecqco un formula I[err]’

[err] wherein Blerr], Rierr], C[ery Nfer ahd err S argxas defined
above and A'p is an [err] hydr@xy ﬁHbstltubed

ITH
,-/\N/ o) O\/\/ o e
P ,f'; O,ﬂl H_"\ N
NS (/
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O,\\V,NH 8] ,/"'\NH i
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The compound of formula VIII has been isolated from cultures of fungal strain F/94-499709,
samples of which were deposited with the DSM-Deutsche Sammlung von Mikroorganismen
und Zellkulturen under the provisions of the Budapest Treaty on 18 September 1995 and are
identified as deposit number DSM 10275. The characteristics of fungal strain F/94-499709 are
described hereinafter in Example 1. The compound of formula VIH is a particular compound of

the invention.

Samples of strain F/94-499709 may also be obtained from Sandoz Ltd. CH-4002 -Basel

Switzerland.

Notice is hereby given that access to samples of DSM 10275 is limited in accordance with the

provisions of Rule 28 (4) and (5) EPC.



butyric acid residue which is y substituted by a group of fornmula VI [err]
wherein ‘R err] represents a |lower alkyl group e.g. a (Jerr] |ower alkyl
group. Most preferably Rerr] is methyl or ethyl. Preferred conpounds

according to a yet _further enbodi ment of the invention are conpo f
formul a I[err]"‘x'f)é’wl“fm@\herei n Blerr], Rerr]z Cerr], Xerr] %&%@sﬁz are
as defined above and Alerr]"” is an [err] hydroxy substituted butyric acid

residue [err] yhbmbbrdtiohastiies me@rrﬂmpmmgbmxmism ¥0175] mrisdiawd foemiand Rrants and
represents hydrogen, |ower alk en or_forms_a carbocyclic ring
toget her with PODRNYesshegeodes Wé’w r’a‘z‘éF °PFP‘ﬁ'gde‘ whichgreppedp this strain.

5 PCT/ EP96/ 05123

The compound of formula VIII and related compounds may be obtained by cultivating F/94-
499709 (DSM 10275) or a mutant or derivative thereof or similar fungal species in nutrient

medium and recovering the compounds therefrom, for example as described in Example 2.
The characteristics of the compound of formula VIII are given in Example 3.

Compounds according to the invention may be prepared by derivatisation of the compounds of

formulae X1 or XII (as hereinafter described) or VI, which comprises

a) - for the preparation of compounds of formula I, wherein A is substituted by COOR:, reacting
corresponding compounds of formula I, whercin A is substituted by CN, with nucleophiles,
preferably an alcohol, with appropriate basic or acidic catalysis, preferably hydrochloric acid, in
organic solvents, preferably ether, or

b) - for the preparation of compounds of formula I, wherein A is alkoxymethy] substituted,
reacting corresponding compounds of formula 1, wherein A is substituted by CH»-OH, with
alkylating compounds, such as alkylhalogenides or diazo-compounds with or without catalysts,
or |

c) - for the preparation of compounds of formula I, wherein A is substituted by COOR.,
esterifying corresponding compounds of formula [, wherein A is substituted by COOH, by
standax;d methods, preferably by conversion into the acid chloride with e.g. thionyl chloride and
treatment with an appropriate alcohol in the presence or absence of an acid binder, or

d) - for the preparation of compounds of formula I, wherein A is substituted by CH.OH,
reducing corresponding compounds of formula I, wherein A is substituted by COOR;, with
metal hydrides or boron hydrides, preferably borane dimethylsulfide complex. in organic
solvents, or |

e) - for the preparation of compounds of formula 1, wherein A is substituted by optionally
substituted vinyl, reacting corresponding compounds of formula I, wherein A is substituted by

CHO, with a Wittig reagent, or



Compounds of fornmula I, -1V, V, Ip, Ip' and Ip" are hereinafter referred to
~as "conpounds of the invention", which termalso includes all the conpounds
. of the invention when in salt or ester formas well as in free form The

- conmpounds of the invention contain asymetric atonms and thus may exist in a
number of epiW@AT/BBorns. Al of the possile epinmers as welPCT&EIGNOS123

di ast ereoi soneric m xtures thereof are enconpassed in the invention.

Epi mers whic S l.ohi.bit} € A€

are prof orrod) T BE brbltic bt 8RBt BF Relle B WiEC A RLEIRLA PR LY

the inventi om:duexpg niﬁfesponﬂinghoqnpamdssf formhill, twhergint 1saulissaanedrbyrm{,uewre

expr essi on act|V|ty in pure or substantially pure form (i ee or

substanti al | ) frieethss P’Eﬁ’ﬁ@ﬂs"fvﬁﬂﬂéﬂ?ul'déc?f formyin 1 wharet AaHh%'?f‘BWeqTBV dfite
expression a%&l&fﬂl.fog?.{na}:m &r&sg&nﬁﬁ? cor gﬁtt)f]_%x?ﬁﬁatl %bem%q i sgﬁs‘indt tCI‘% of

active epiner onpris 0 l'ess than 5% inacti ve
epiner) wll obe preferred. I\/bst preferabl y corrpounds of the |nvent|on have

T A e e O e W) e
preferred corqaeigdcorfebpdnbigi dovpBlndeNofafofmilh d, adERBURAIE Qibsdtaedbyadnd] Mith | X
and X [err] diazomethane, or
i) - for the preparation of compounds of formula I, wherein A is substituted by CSNH:, reacting
corresponding compounds of formula I wherein A is substituted by CN with sulfur derivatives,
' preferably with diphenylphosphinodithioic acid, e.g. by refluxing 2 solution of the sulphur
compound with a compound of formula I wherein A is substituted by CN, or

)] for the preparation of preferred compounds of formula I,

I—— Ap- Bp~ Rlﬂ.eu- Leu- Cp— Xp- Yp—‘

P
wherein the substituents are as defined above, reacting a compound of formula I,”* wherein A,

I

represents an O-hydroxy-substituted butyric acid residue <y-substituted by -CS-NHa, with a o-

halogencarbonyl compound of formula XHI
Hal - CH;-CO-R¢ X

wherein R is as defined above and Hal represents halogen, or with the acetal of the compound
of formula XIII

(The reaction may be carried out according to known methods, e.g. reacting a solution of a
compound of formula I in a solvent inert under reaction conditions, e.g. in dimethylformamide
or pyridine, at elevated temperature, preferably at 60° to 100°C. The end products may be
isolated and purified by con.ventional techniques.), or

k) for the preparation of preferred compounds of formula I’

|.__ Ai;' Bp- Rl&.eu- Leu- Cp- Xp- Yp—-l
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PCT/ EP96/ 05123 [err] The conpound of fornmula VIII has been isolated from
cul tures of fungal strain F/94-499709, sanples of which were deposited with
t he DSM Deut sche Sanml ung von M kroorgani smen und Zel | kul turen _under the
provi si ons of t¥E°EIH%est Treaty on 18 Septenber 1995 and ar ECTEEHBIFeq
as deposit nunber DSM 10275. The characteristics of fungal strain

F/ 94- 499709 ar gheemahd Sdstiti@keird af defihed dbot 3¢ietis: alcondfdand oMpaRuS ipd whbemmay a
VI11 is a particular conpound of the invention. Sanples of strain _
F/ 94- 499709 nayepssents ec-bidraxyreupstitniodbaamielacid rasigue gﬂﬁh(ﬁ)%%@éled by -CHO, with

S o, Rk Ao S8 i, UL o
1) - for the preparation of compounds of formulfa I, wherein R3 represents hydrogen, removing
the methoxy group from compounds of formula I, wherein Rx represents OCH3, or
m) - for the preparation of compounds of formula I, wherein the symbol ---- represents a single
bond, reducing compounds of formula I, wherein the symbol ---- represents a double bond, or
n) - for the preparation of compounds of formula I, wherein R represents alkyl or benzyl,
introducing these groups into compounds of formula I, wherein R; represents hydrogen, or
0) - for the preparation of compounds of formula I, wherein R, represents halogen, halogenating |
compounds of forrnula I, wherein Ry represents hydrogen, or
p) - for the preparation of compounds of formula I, wherein R; represents alkoxy and the
symbol _-_—;_ represents a double bond, reacting compounds of formula I, wherein Ra represents
hydrogen and the symbol --— represents a single bond, with an alkali tungstate and hydrogen
peroxide and alkylating the N-hydroxy-indol-intermediate,

and if desired isolating the compound of formula 1.

In preferred embodiments of a) to i) above the compounds of formula I are compounds wherein
A is an o-hydroxy butyric acid residue which is y-substituted by COOR3, CN. alkoxymethyl,
CH»>-OH, COOH, optionally substituted vinyl, CHO, CHaNH., CH,N;, C=CH, CH=CBr,,

cyclopropy! or vinyl as appropriate.

Intermediates for preparation of compounds of formula I may be prepared as follows:

(i) for preparation of intermediates wherein A is substituted by -CHO, oxidising
corresponding compounds of formula I wherein A is substituted by -CH,OH, and

(i)  for preparation of intermediates wherein A is substituted by -COOH, hydrolysing
corresponding compounds of formula 1 wherein A is substituted by COOAlkyl, with mineral

acid e.g. HCl in aqueous alcoholic solution, or with base.

Intermediates, for preparation of compounds of formula I, wherein A is substituted by -CN

include natural compounds. For example compounds of formula X1 and X1
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PCT/ EP96/ 05123 The invention includes the strain F/94-499709 (DSM 10275) in
isolated formand nutants and derivatives thereof as well as all novel

cycl opeptol i des which are produced by this strain. The conpound of formula
VIT1 and rel ¥e@&vtdMpounds nmay be obtai nedgby cultivating FPOVEP%OSRZE9 ( DSM
10275) or a nutant or derivative thereof or simlar fungal species in
nutrient nmedium and recovering the conpounds therefrom for exanple as
described in Exanple 2. The characteristics of the conpound of forrmula VIII

are given in Exanple 3. Corrpounds ccording to the ention may be
prepared by derivatisati cor@:)o s of fﬁ‘ze Xl or XIl (as

her ei nafter described) or VII I ’ r| s(? for the preparation of
conmpounds of formula I, wherein AN éFI by COOR[ eryy , reacting

correspondi ng corrpounds of forgul an, Wher |s substltut ed by CN, with
nucl eophiles, preferably an al coh}ﬁ wth apmj opant e-basic or acidic
catal ysi s, pref erably hydrochloriic acid, in 0(5gan| c sol vents, preferably
ether, or b) - for the preparatn/o?rm’f corrpqynd&l f @M\L' wherein Ais
al koxynmet hyl substituted
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are obtainable as isolates from cultures of fungal strain F92-4471/08, deposited with the US
Department of Agriculture, NRRL culture collection under the provisions of the Budapest
Treaty on 2 July 1993 and identified as deposit number NRRL 21123. The characteristics of
fungal strain F92-4471/08 and the isolation of compounds XI and X1I are described in detail in
our copending patent application, International patent application WO 96/03430.

The compounds of the invention may be prepared also by chemical synthesis; for example,
using conventional peptide synthesis techniques. Typically the final step in the preparation of
the compounds is a cyclisation step in which a linear peptide or pcptolide comprising the acid
residues A, B, R;jLeu, Leu, C, X and Y linked together in appropriate order is cyclised by an

amide- or ester-bond forming reaction.



reacting correspondi ng conpounds of formula 1, wherein A is substituted by
CH2-OH, ‘with al kyl ati ng conpounds, such as al kyl hal ogeni des or

di azo- conpounds with or wi thout catalysts, or c) - for the preparation of
conmpounds of formula I, wherein Ais substituted by COOR[err], esterifying
correspondi ng CBAFHINE of fornula I, whereiblA is substitut eBCHE m
standard net hods, preferably by conversion into the acid chloride with e. g.
thionyl chloride and treatment with an appropriate alcohol in the presence
or absence of a nder.. .or d) - for. the par at on f co

formula I, V\,heralg\u (ﬁf 1n§er§1955'{“f1l'€?§é')cipr8§/estﬁﬂ'é?‘? ]’% pration ‘SgF?tnp&o‘r’lﬂ?o"%uml
Cor’rpounds of f ofiptising cydMigicH Bf A lingarSpepidd bl 1y c@%ﬁnv \thel bedm&sﬂ'lucq A, B,
hydri des or boron hydri des, preferably borane nethylsulflde conmplex, in
or gani ¢ sol vent%tLe'bruE»)CX Yﬂrnhedm&eﬂ@rwaparﬁp@meeréﬁrpounds of fornula 1,
wherein Ais substituted by optionally substituted vinyl, reacting
correspondi ng conpounds of formula |, wherein Ais substitut ed by CHO wth
a Wttig reagerithe compounds of the invention exhibit pharmacological activity and are therefore useful as

pharmaceuticals. In particular the compounds of the invention are inhibitors of the stimulated
expression of cellular adhesion molecules, especially inhibitors of VCAM-1 relative to E-
selectin and ICAM-1 expression. In particular also the compounds of the invention arc

inhibitors of the release of TNF, e.g. inhibitors of the release of TNFe.

Assays which may be usced to detect the inhibition of ICAM-1, VCAM-1 and E-selectin
expression and the inhibition of TNFa release by the compounds of the invention are described

after the Examples.

Thus, in view of their activity as inhibitors of cellular adhesion molecule expression, the
compounds are useful for the treatment or prophylaxis of disease processes which involve
expression of cellular adhesion molecules. These disease processes include many acquired and
inherited diseases/disorders where leucocyte activation and trafficking play a prominent role in
the pathogenic process, most notably acutc and chronic inflammation (e.g. allergy, asthma,
dermatitis, psoriasis, reperfusion injury and septic shock), autoimmune stalés (e.g. diabetes,
multiple sclerosis and rheumatoid arthritis) and immune-mediated neurodegeneration (e.g.
acquired immunodeficiency disorders). Other indications for the compounds of the invention
include tumour metastasis (e.g. melanoma, osteocarcinoma), atherosclerosis and
allograft/xenograft rejection, since it is known that inhibition of vascular adhesion molecules

can greatly improve the prognosis of these processes.

Also the compounds of the invention have therapeutic potential in hyperproliferative skin
discases (e.g. psoriasis) as well as various malignancies in view of their inhibitory activity at
submicromolar concentrations when tested for 72 hours in a keratinocyte-based as well as other

proliferation assays.
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PCT/ EP96/ 05123 f) - for the preparation of conpounds of formula |, wherein
A is substituted by CH2NH2, reduci ng correspondi ng conmpounds of formula I,
wherein Ais substituted by CH err]Nerr], or g) - for the preparation of
conpounds of WOATiMed |, wherein Ais subs#ﬁtut ed by ( err] CPCI/EPI6/05123
dehydr ogenati ng correspondi ng conpounds of fornula I, wherein Ais
substituted

[ or.th re | gn_of ounds. of.
Formil a1 - FieSrRomds 3 b inBho s g i Bnfig HFa Sinlend ML P8l in ng
conpounds ofthé on fﬂﬂn@c;hlc ciilBreC hsevatubted ByP 34 ELISshdRYe thérfpte usiéful i the treatment
di azonet hane, __or - for the preparat | on of compounds of fornula l
wherein A i <9 é@ﬁ‘é‘?i"%‘@?’é@lwmlﬁyé?‘ﬁfd 15625%% Fﬁfrsm%!bfrw the yeraere! ASounds of
formula | wherein Ais substituted by CNwith sulfur derivatives,
preferably w th di phenyl phosphinodithioic acid, e.g. by refluxing a
solution of Fdi&xﬁuﬁephume@oam%ﬁohcmﬂwasamg%ﬂm# rae&ssrum@ don%@mldi the i S
substituted b 4}” el glgx paration oljdgree ?,F”E] (3 of
formul a I[erlf e“"f"étafe] useful for the prop ylaxis ‘or treatment of diSeases or pathologicil conditions

mediated by TNF, especially TNFq, e.g., inflammatory conditions, autoimmune diseases,
severe infections, and organ or tissue transplant rejection including both allograft and
xenograft rejection, e.g. for the treatment of recipients of heart, lung, combined heart-lung,
liver, kidney, pancreatic, skin or corneal transplants and for the prevention of graft-versus-

host disease, such as following bone marrow transplants.

The compounds of the invention are particularly useful for the treatment, prevention, or

~ amelioration of autoimmune disease and of inflammatory conditions, in particular
inflammatory conditions with an aetiology including an autoimmune component such as
arthritis (for example rheumatoid arthritis, arthritis chronica progrediente and arthritis
deformans) and rheumatic diseases. Specific auto-immune diseases for which the compounds
of the invention may be employed include autoimmune haematological disorders (including
e.g. hemolytic anaemia, aplastic anaemia, pure red cell anaemia and idiopathic
thrombocytopenia), systemic lupus erythematosus, polychondritis, sclerodoma, Wegener
granulamatosis, dermatomyositis, chronic active hepatitis, myasthenia gravis, psoriasis,
Steven-Johnson syndrome, idio-pathic sprue, autoimmunpe inflammatory bowel disease
(including e.g. ulcerative colitis and Crohn's disease), endocrine ophthalmopathy, Graves
disease. sarcoidosis, multiple sclerosis, primary biliary cirrhosis, juvenile diabetes (diabetes
mellitus type I), uveitis (anterior and posterior), keratoconjunctivitis sicca and vernal
keratoconjunctivitis, interstitial lung fibrosis, psoriatic arthritis and glomerulonephritis (with
and without nephrotic syndrome, e.g. including idiopathic nephrotic syndrome or minimal
change nephropathy).

The compounds of the invention are also useful for the treatment, prevention, or amelioration
of asthma, bronchitis, pneumoconiosis, pulmonary emphysema, and other obstructive or
inflammatory diseases of the airways.

The compounds of the invention are useful for treating undesirable acute and hyperacute
inflammatory reactions which are mediated by TNF, especially by TNFo, e.g., acute
infections, for example septic shock (e.g., endotoxic shock and adult respiratory distress
syndrome), meningitis, pneumonia; and severe burns; and for the treatment of cachexia or



wherein the substituents are as defined above, reacting a conpound of
“formula-.l[err]"” wherein Alerr]" represents an a-hydroxy-substituted butyric
acid residue [err]-substituted by -CS-NH err], with a [err]-

hal ogencar bonyl. conpound of fornula XiIl [err] wherein Rerr]_is as defined
above and Hal r%%?gg"é?ﬂs hal ogen, or with the acetal of the c 5138
formula XIlIl (The reaction may be carried out according to known nethods,

e.g. reacting a_solution of a c ound qf. W: [ i | . .

under reacti on CoNEi S(yp%ﬁg‘,e aé‘cfoﬁ'.a%gﬁm f?é??%?u 1‘orrr?ia‘_’%%e(‘zl8‘)r{(5c’£e1(1‘%§1/(rs{l%d'!)(l ﬁeg{mda? Blcer. or
el evat ed t enpeprgan dysiupption.caspasiajly AIDSOFalted cachexio (v #spiaterhwith 9F conseangatial
may be isol at e¢h, andinRdekibs.i €d by conventional techniques.), or k) for the
preparation of preferred conpounds of forrmula I[err]' [err] WO 97/ 19104

9 PCT/ EP96/ 05123
Thus the invention also includes the therapeutic use of, and therapeutic compositions

containing, the compounds of the invention.

In particular the invention includes methods for the treatment or prophylaxis of diseases which
involve expression of adhesion molecules which comprise administering a therapeutically or

prophylactically effective amount of a compound according to the invention to a subject.

The invention also includes therapeutic compositions comprising a therapeutically effective

amount of a compound according to the invention.

Furthermore the invention includes the use of a compound according to the invention for the
preparation of a medicament for application in the treatment or prophylaxis of diseases which

involve expression of adhesion molecules.

In particular the invention also provides in a further series of embodiments:

A. A method of inhibiting production of soluble TNF, especially TNFo, or of reducing
inflammation in a subject (i.c., a mammal, especially a human) in need of such treatment
which method comprises administering to said subject an effective amount of a compound of
the invention, or a method of treating any of the above mentioned conditions, particularly a
method of treating an inflammatory or autoimmune disease or condition, e.g., multiple
sclerosis or rheumatoid arthritis, or alleviating one or more symptoms of any of the above
mentioned conditions.

B. A compound of the invention for use as a pharmaceutical, e.g. for use in the
.prophylaxis or treatment of diseases or pathological conditions mediated by TNF, e.g. as an
immunosuppressant or antiinflammatory agent or for use in the prevention, amelioration or
treatmnent of any disease or condition as described above, e.g., an autoimmune or
inflammatory disease or condition.

C. A pharmaceutical composition comprising a compound of the invention in association
with a pharmaceutically acceptable diluent or carrier, e.g., for use in the prophylaxis or
treatment of diseases or pathological conditions mediated by TNF, eg. as an



wherein the substituents are as defined above, reacting a conpound of
formula-I[err]' wherein Alerr]' represents an [err]-hydroxy-substituted
butyric acid residue which is y-substituted by -CHO, wth

al koxycar bonyl net hyl enet ri phenyl phosphorane and i sol ati ng the conpounds of
formula I [errywo97a9108) - for the preparat 52” of conmpounds ofPOTENENHA2] ,
wherein R err] represents hydrogen, renoving the nethoxy group from
compounds of forrmula I, wherein Rlerr] represents OCHerr], or m - for the
prepar ati on BIMesRPEsANt of amtbinflammatory }gest af for upeinstherprevention meliopAties nt s
a singl e bongeauhmedues Ry CHETS A Sconditfonr B31| dasdribedVhgdo®d, Ne ) €ans waioihmirer o}
represents a goublg b@”@f‘lﬂf& Orrco%i:ibnfor the preparation of conpounds of
formula I, wh F’é‘f‘ﬁ"ﬁ[ P ?epresen‘ts al kyl or benzyl, introducing these
groups i nt o Bonpdidsedd agpmpenndigif shel inventien &1 the apiagtute o p medicament forruse invthe or

0) - for theyBhRPAIdr RanRht 608BAKIGT pathologicBléohditiony'hiedigied DR TNF. le.g. as an
represents hal ogen, hal ogenatt{r_x(rgl?J conpounds 'Séi%}oé |

é of formula |, wherein
represent s hFUPERGEYpPressant pr anti-jpflammatory agen gr for, dse i ‘E%R{S’SEH&‘SE' el
wher ei n R[] ertrdatmapr efs @ny sdisdaberoy conditione as \detxpibed abepe.esgntan autdoumire lobnd,

reacting conpaungsioff dibsde @nbitio¥herein Rierr] represents hydrogen and the
synbol = represents a single bond, with an al kali tungstate and hydrogen

per oxi de and_al kyl ating the, N-hydroxy-indol -internediate, and if desired
i solating t h’gnecmﬁglsomayf B§ fiqyjparenteral, oral, aerosol, inhalation or topical use and usually

comprise one or more pharmaceutically acceptable carriers diluents or excipients and may

- comprise additives such as stabilisers and the like.

The dosages of the compounds used may be varied having regard to the condition or disease
involved, whether the use is for treatment or prophylaxis thereof and the mode and route of
administration among other things. In general, however satisfactory results are obtained on
administration orally at dosages of from about 0.05 to about 10mg/kg/day, preferably from
about 0.1 to about 7.5mg/kg/day, more preferably from about 0.1 to about 2 mg/kg/day
adminisiered once or, in divided doses, 2 to 4 times per day. Alternatively for parenteral
administration, e.g. by iv drip or infusion, dosages from about 0.01 to about Smg/kg/day,
preferably from about 0.05 to about 1mg/kg/day and more preferably from about 0.1 to about
1.0mg/kg/day may be used.

Suitable daily dosages for human patients are thus from about 2.5 to about 500 mg p.o.,
preferably from about 5 to about 250 mg p.o., more preferably from about 5 to about 100 mg
p.o.; or from about 0.5 to about 250 mg i.v., preferably from about 2.5 to about 125 mg i.v. and
more preferably from about 2.5 to about 50 mg i.v..

The compounds may be administered by any appropriaté route, including enterally, parenterally
and topically or by inhaler. Suitable enterally administered forms are solutions for drinking,
tablets or capsules. Suitable parenteral forms are injectable solutions or suspensions. Suitable
forms for topical administration include céms, lotions and the like at a concentration range of

0.01-10%, preferably from 0.1 to 1%, by weight for such formulations. Suitable unit dosage



In preferred enbodi nents of a) to i) above the conpounds of fornmula I are
conpounds wherein Ais an [err]-hydroxy butyric acid residue which is
y-substituted by COOR[err], CN, al koxymethyl, CHerr]-OH COOH, optionally
substituted vinyl, CHerr]NH err], CHerr]Nerr], Cerr]CH
CH=CBr[err], cy%f’@ﬁ’%‘ggll or vinyl as appropnkate. |nternedi at gg’r@g?wosus
preparation of conpounds of fornula | may be prepared as follows: (i) for
preparation of fdrins ¢érRd bdthiBftriitamalytofphise fFdhP$ td 30uhe6f thy corfgduhd, @xdally Froma
correspondi ng conpounds of formula 'l mﬁerein A is substituted by

-CH err]OH, andOme) for preparation of intermediates wherein Ais
substituted by -COCH, hydrol ysing correspondi ng conpounds of fornula I
wherein Ais substituted by COOAl kyl, with mneral acid e.g. HC in agueous
al cohol i ¢ sol uTheinvermion s futthdydeeribddn by waydi itosmtior anly, pu thp dolbtwingexamples which

conpounds of formula I, wherein A is substituted by -CN include natural
conpounds. For "% é@&%‘&’&f}&ﬂag&“‘%‘&”’%&ﬁt“a XI and Xl 1. WO 97/ 19104
10 PCT/ EP96/ 05123

Figure 1 shows the UV spectra of the compound of formula VII;
Figure 2 shows the IR spectrum of the compound of formula VIII;
Figure 3 shows the FD-Mass spectrum of the compound of formula VII;

Figure 4 shows the FD-Mass spectrum (with addition of Lil) of the compound of formula VIII,

and

Figure 5 shows the pfoton NMR spectrum of the compound of figure VIII in CDCl:.



[err] are obtainable as isolates fromcultures of fungal strain

F92-4471/ 08, deposited with the US Departnent of Agriculture, NRRL culture
coll ection under the provisions of the Budapest Treaty on 2 July 1993 and
identified as deposit nunmber NRRL 21123. The characteristics of fungal
strain F92- 4¥QPUPI¥hd the isolation of cqgpounds X and XI PCHERMSESri bed

in detail in our copending patent application, International patent
application WD 96/ 03430. The conpounds_of the invention nay be prepared
al so by chenical synthesis; for exanpl BXAMBLES conventional peptide

synthesis techniques. Typically the final step in the preparation of the

conmpounds i sgz%a‘géglaiémcg% B8R i de or peptolide .
conprising t B, ; T C, Y linked together in
appropriate order is cyclised by an am de- or ester-bond form ng reaction.

WO 97/ 19104 The followin%] medium is used to characteribd the strain F/94-499709, in which the media

T BP0/ 051 gldis IE RACA ol PIbHIE® P aLIRESR S a0l ©f

performed for 20 minutes at 121°C.
MEA: 2 % malt extract, 0.4 % yeast extract, 2 % agar.

The strain F/94-499709 shows the following characteristics when point-inoculated on MEA in
Petri dishes and incubated in the dark:

The optimal temperature for growth is between 24 and 30°C. After 14 days of incubation
colonies attain a diameter of 25 to 32 mm at 24°C, 30 to 37 mm at 27°C and 7 to 15 mm at
33°C. Above 37°C and below 13°C strain F/94-499709 does not show any growth.

Colonies growing at 27°C in the dark are generally cream colored to light buff, remain rather
flat to slightly raised, with little and restricted whitish to light gray aerial mycelium
developing in the center. Radial furrows can become conspicuous, and when viewed from the
bottom, darker gray concentric zones can become predominant. In aging cultures the aerial
and substrate mycelium in the central parts of the colonies can become dark gray, whereas the
colony edges remain cream colored to light buff.

Upon microscopic examination no sporulating structures have been observed and thus strain
F/94-499709 is tentatively termed a mycelium sterilum.

Example 2: Fermentation of strain F/94-499709.

The foliowing media and procedures are suitable for use in a process of producing the
compound of formula VIII by fermentation of the strain F/94-499709. If not otherwise stated,
all media components are given as weight / volume in de-ionized water and heat sterilization
is performed for 20 minutes at 121°C.

PCM (pre-culture and intermediate culture medium): 2 % malt extract, 0.4 % yeast extract,
0.1 % agar.



conprising cyclisation of a linear peptide or peptolide conprising the acid
residues A B, RLeu, Leu, C, X and Y linked together in appropriate order.

The.conpounds of the invention exhibit pharnacol ogical activity and are

t herefore useful as pharmaceuticals. In particular the conpounds of the

i nvention are iWﬁH’BFF'Hfs of the stinmulated axpression of cel | BCAERIURLS; on
nol ecul es, especially inhibitors of VCAM1 relative to E- selectin and

| CAM | expr essipRiM (drbuabs hﬁ&illl;%i:: 59 $1ublR 8tafhTD,S Yh féasUixtrhil 2 fopHRIAbd, Q% cRdFE

i nhi bi tors of &l ap (0NE 0. Lo LaiciibRbéfafes of the rel ease of TNFa.
Assays whi ch rm%%g%éﬂt?s'e {%865 et ect thec?drﬁf;%?t@on of ICAMI, VCAM I and

compounds of | RE-RHEs aroodEed Relavingdfo 3oL B T gt FEdhe Wipbitfon of sra
of their acti viF-4987¢% osilaingsthen intelal 300ml-Exransyerflash certaining 09 md PEM rand

the conpounds gcGnatingfic 25 fol fved B8ALHRMbAY shRke? RMOOREM. Of di sease
processes which involve expression of cellular adhesi on nol ecul es. These

di sease processes include many acquired and i nherited di seases/di sorders
wher e | eucocyt Fontiteiprediction afithet privhdry ditemopdizitayulturg founteere500 mbEdedmeyeh 8asks

pat hogeni ¢ proggsg ontgﬂﬂgtilvgtxﬁw Gfeihdcufitied a0y Rith Bivé I bAHEREL Rk 9-

al l ergy, asthma, dermati psoriasis, reperfusion Injury and septic
shock), autoi mune states (e.g. diabetes,
_ Secondary intermediate cultures are produced by inoculating two 50 Litre fermentors

containing PCM each with 1.4 Litres of primary intermediate cultures. The fermentation was
carried out for six days under the following conditions: 24°C, 1 Litre air/minute/Litre
medium, blade stirrers rotating at 150 RPM and 0.5 bar pressure. For the preduction of the
compound of formula VI and related compounds 13 Litres of the secondary intermediate
culture were inoculated into each of three 500 Litre fermentors containing PRM. The
fermentation was carried out under the following conditions: 21°C, 1 Litre air/minute/Litre
medium, blade stirrers rotating first at 100 RMP and gradually increasing to 150 RPM and 0.5
bar pressure. 1500 Litres of the production fermentation were harvested and combined after
96 hours for recovery of desired compound of formula VIII and related compounds.

Example 3: Isolation of the peptolide of formula VII from the strain F/94-499709.

The broth from the 1500 litres fermentation together with 1700 litres of ethyl acetate is
~homogenised in a Dispax reactor and stitred vigorously for 3 hours. The organic phase is
separated with the aid of a Westfalia separator. This extraction step is repeated and the organic
- phases evaporated together under reduced pressure to give 2745 g of extract. The extract is
defatted by a three step extraction with 40 litres of methanol/water mixture (9:1) and 40 litres of
cyclohexane. The methanol fractions are combined and évaporated to dryness under reduced
pressure to yield 960 g of defatted extract. This exiract is chromatographed on a column of 15
kg of Sephadex LH20 in methanol solution to give fractions totalling 135 g containing the
peptolide of formula VII. 300 g of Silicagel are impregnated with this 135 g fraction total and
the impregnated Silicagel is then added on to the top of a column of 1.5 kg of Silicagel Merck
0.04 10 0.063 mm and chromatographed with 1 litre methyl-tertiarybutylether/cyclohexane 1:9,
2:8, 3:7, 4:6, 5:5, 6:4, T7:3, 8:2, 9:1, 3litres MTBE and 3 litres of MTBE/methanol 95:5.



multiple sclerosis and rheumatoid arthritis) and i mune- nedi at ed

neur odegeneration (e.g. acquired i mmunodeficiency disorders). O her

i ndi cations for the conpounds of the invention include tunour netastasis
(e.g. nelanoma, osteocarcinoma), atherosclerosis and all ograft/xenograft
rejection, siWO@7i204s known that inhibi tggn of vascul ar adiresiEpgsastdiecul es
can greatly inprove the prognosis of thes processes Al so the conpounds of

the i tion h t t | |
i senses (o Srobf, nCE S ejsPRa 280 wlplyich SRPLE 8 Ak FrctGnd e < s
i nhi bitory aﬁ&rmﬁhéd’arﬂtevmmﬂbmk&t CopnllRtionatdndetherWiedds 116§ ofipdre peptdlide

hours in a keratinocyte-based as_well as other proliferation assays. WO
97/ 19104 of formula "VIII. Further purificatiopyof the mother liquor and fractions{9 F_‘PQE? ®5123

Th d ve yields a
€ conpoun gt}l?fr?a{ggégﬁ){‘_ﬁﬁ\?/ Q%ﬂrcﬁ’é&l ar ﬁleﬁ:ﬁtﬁﬁf"ﬁj B 4 Shin bk >fgs Tlrcd above y ld

TNF[err]/1L- uction in U nonoc |1 ne,
eval uat ed by fiptheribdith SAcrysialliner eyclopeptelideref fosmiai VI T tletmpnohdmxsrfemd @fhave a

| muunodef il el 3t SR14Y. FRHE Shedl SRR Rom SHRE S dpulcll doliiof [ TeN!
233.9° (c = 0.908, Methanol). The peptolide of formula VIII, has an ICsp of about 2 nM when

tested in the VCAM-1 cell ELISA.

Molecular formula: Cs;HgaN7Op (938.3)

UV-Spectrum in methanol: Amax (€') = 290 (5.4), 279 (5.08), 220 (38.1), 197 (55.7). - see
Figure |

IR (KBr) spectrum given in Fig. 2

MS FAB spectrum given in Fig. 3

MS FAB spectrum (with Lil) given in Fig. 4

proton NMR spectrum in CDCl; given in Fig. §

MTBE = methyl tertiary butyl ether

VCAM = vascular adhesion molecule

Example 4: Synthesis of the N1'-Desmethoxy derivative of the the compound of formula VIII

A solution of 4.9 mg of the compound of formula VIII is dissolved in 3 mi methanol and 8 mg
of palladium on charcoal (10%) is added. The mixture is stirred under an atmosphere of
hydrogen for 2 hours, flushed with argon, filtered and evaporated to yield the title compound as
colourless foam. The compound is analysed by thin layer chromatography and NMR
spectroscopy and the following results are obtained.

TLC: silica gel, toluene/methanol 9/1, Rf=0.28.

IH-NMR (3 conformers 56:37:7, marked with.* ° ', characteristic signals given): 8.72* (d,
J=10Hz, NH); 8.08* (s, br, indole NH); 6.97*, 6.90° (2d, J=2Hz, indole H-2); 6.34° (d,
J=9.5Hz, NH); 6.00* (d, J=6.5Hz, NH); 5.83' (d, NH); 5.32° (ddd, PrLeu alpha-H}; 5.12°, 5.08*
(2q, J=THz, lactic acid Me); 4.50* (dd, MeLeu alpha-H); 4.10* (ddd, Leu alpha-H); 3.42 (g,



Futhernmore, in view of their activity as inhibitors of TNF rel ease, the
conpounds of the invention are useful for the prophylaxis or treatnent of

di seases or pathol ogi cal conditions nediated by TNF, especially TNF[err],
e.g., inflanmmat ondi tions, autoi nmune di seases, severe in L O and
organ or tissue ‘%&lfﬁ%ﬂfant rejection includapg both all ografti’§%h§?&§8§raft
rejection, e.g. for the treatment of recipients of heart, lung, conbined
hﬁart-l ung, Ii v:efcnz Meakm@m;:ha:amr@ats m° Bk 208, cz:aﬁnemfﬁ(lsflmé)amss* ,Aste fad,

t he prevention_of graft-versus- sease,. such as follo w
transpl ants. THETZeMRHAGPhaHL):; I11§8°- ri%nt(?‘émli{ﬁé pstic P‘E‘Ellwy)ugéy ‘SPW’P é‘ﬁ
treat ment, prey_e(p IJIPﬂ/I ap, lg*rgdh%ﬂ tgrn of aut oi mmune di sease and of
|nflarmatory conltlon in partic |nflarmatory conditions with an
aetiol ogy including an aut0| nmune corrponent such as arthritis (for exanple
rheumat oid art .I‘Ehl’lt’l ) A o]
def or mans) and=FERAatRNGHE Eales LECkS

the conpounds Afsdmﬁnldﬁmglo@mxdwd&eoemh@w i 0(5|rﬂﬂ&y<’ﬂMBI1§Wﬂim with 100 m!
haemat ol ogi cal di sorders (1 ncl ucli_la?{g tic anaem a, aplastic

anaem a, pure jodemethane| 4"&n‘hé‘?ﬂ"&9 I nd3 “P&jpfoﬁ’&tw glsftﬁmﬁhﬂﬂ Ixppmiderin 3 md AV s
| upus eryt hemﬁd&&'%fm‘?%ﬁfﬁ@%ﬂfe r%dgp e R Ph ﬁt"i@ﬁﬁﬂ@ﬁu)&;:@ AR 6.1 M

der mat onyositis, chronic aCtive | ti's, myasthenia gravis, psoriasis,
aqueous HCI, extracted with ethyl acetate and partitioned between ethyl acetate and saturated

aqueous bicarbonate solution. The organic phase is washed with brine, dried over sodiumn
sulfate and evaporated in vacuo. The crude product is purified by chromatography on silica gel
(gradient: toluene/methanol = 100/0.25 to 100/2.5) to yield the title compound as a colorless
foam. The compound is analysed by thin layer chromatography and NMR spectroscopy and the
following results are obtained.
TLC: silica gel, toluene/methanol 9/1, Rf=0.40.
1H-NMR (2 conformers 60:40, marked with * ° | characteristic signals given): 8.72* (d,
J=10Hz, NH); 6.79*, 6.74° (2s, indole H-2); 6.35° (d, J=9.5Hz, NHY}, 5.98* (4, J=6.5Hz, NH);
5.32° (ddd, PrlLeu alpha-H); 5.12°, 5.08* (2q, J=7THz, lactic acid Me); 4.50* (dd, MeLeu
alpha-H); 4.06* (ddd, Leu alpha-H); 3.73 (s, indiole NMe); 3.44°, 3.19°, 3.15%, 2.93*, 2.53*,
2.35° (6s, NMe); 1.55%, 1.51° (2d, J=7Hz, MeAla alpha-H), 1;39°, 1.24* (2d, J=THz, lactic acid
alpha-H); 0.57*, -0.09* (2d, }=6.5Hz, Me), -0.32* (ddd, Leu beta-H).

Example 6: S5-[8.11-Diisobutyl-14-(1-methoxy-!H-indol-3-ylmethyl)-7,13,19.20-tetramethyl-

5,17-bis-(2-methyl-hexy-3,6.9,12.15.18.21-heptaoxo-]-oxa-4.7,10.13,16,19-hexaaza-
cycloheneicos-2-yl}-pent-2-enoic acid methyl ester

A solution of 185 mg of the compound of formula XV (see below) and 1.26g of methoxy-
carbonylmethylenetriphenylphosphorane in toluene is stirred at room termperature for 1 hour.
Then the solvent is evaporated in vacuo, the residue chromatographed on a LH-20 gel-filtration
column in methanol, the product containing fractions are evaporated in vacuo and further
purified by chromatography on silica gel (eluent: gradient toluene/methanol = 99.5/0.5 to 96/4)
to yield the title product as a colorless solid foam. The product is tyophilized from benzene.



St even- Johnson syndrone, idio-pathic sprue, autoimmune inflammatory bowel

di sease- (including e.g. ulcerative colitis and Crohn's di sease), endocrine
opht hal nopat hy, Graves di sease. sarcoidosis, nultiple sclerosis, primry
biliary cirrhosis, juvenile diabetes (diabetes nellitus type 1), uveitis
(anterior and¥P8¥iMe4 or), keratoconjunctiyptis sicca and vePAWEPISIZ3
keratoconjunctivitis, interstitial lung fibrosis, psoriatic arthritis and
gl onerul onephritis (with and wi thout nephrotic syndrome, e.g. including

I di opat hi ¢ nephrotic syndrome or mninmal change nephropathy). The conpounds
of the i nventH-NIMRKEDAL;S changetistic figmals; Bacohfoeratrsshud | :6p masked withrt: © Or 8.67* (d,

anmel i oration of asthna, Rr hit]s neunoconi osis, p V. ysenm,
e on et o0 Sl A e PRt gL PGl DR SRR
conpounds  of NH§e7 451788 ik MeMSO eI 4!, H-9¥; 123ayhpo (M daeNECPpe HoEH T @i
hyper acut e |nflannator¥ reactions which are nediated by TNF, especially by
TNF[err], e.MeMegdm H-3hild6ti $AC° (2soMeMeXhp H-Z)k $882 (dddodr! i, é=THze fdlThxi
shock and ad i T ry~8i SHEs.s r ol G119 das ¢4 PYL I aguand
SEer "o nobr RISl SRS BT M, (IR 0 PREHET D
5.82°, 5.78* (2d, J=15Hz, =CH-CQ); 5.29° (ddd, MeAla a-H); 5.07-4.98 (m, a-H); 4.92 (dd.
MeMeOTrp a-H); 4.86* (ddd, CoAA a-H) 4.78* (dd, Leu a-H); 4.71 (m, a-H); 4.48* (dd.
Mel eu a-H); 4.17* (ddd, Leu a-H); 4.06*,4.03', 4.02° (3s, N-OMe); 3.75%, 3.74° (2s, COOMe);
3.43° (s, N-Me); 3.20%(s, MeAla NMe); 3.17°(s, N-Me); 2..92* (s, MeMeOTrp N-Me); 2.52*
(s, MeLeu N-Me); 2.47° (s, N-Me); 1.51*, 1.48° (24, J=7Hz, MecAla B-Me); 1.04 {d, J=6...5Hz,
Meleu Me); 0.98-0.84 (m); 0.63* (d, J=6.6Hz, Leu Me); 0.56', 0.39' (2d); 0.06* (d, J=6.6Hz.

Leu Me); -0.11* (ddd, Leu 8-CH).
Analogously as described in example 6 the ethyl ester is obtained.

The starting material of formula XV

{—-— A'-B'-RlLeu-Leu-C'-X'-Y" —'] XV

is known (WO 96/03430). In this formula the substituents have the following significances:

—NH—CH=CH;~ G~ (CH,);~CH,

co CH,
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. PCT/ EP96/ 05123 wasting syndrone associated with norbid TNF rel ease,
consequent to infection, cancer, or organ dysfunction, especially AIDS
-rel ated cachexia, e.g., associated with or consequential to ' é i on.
Thus the i nvent"Y‘bW"QF'go i ncl udes the therapautic use of, and ‘F&TX’F‘?S ﬁﬁc
conpositions containing, the conpounds of the invention. In particular the
i nvention inclpdes nmethods for the treatment or prophyl axis of diseases

whi ch invol ve expression of adhesi on nol ecul es {.ch conprise adm nistering
a therapeutically or prophylactica ef fective [anount of a conpound
according to the invention to a s ! EH,mENon al so i ncl udes
t herapeuti c conpositions conpri si t her apeuti cal bua effective anmount of a

conpound according to the invention: Fu']‘ther nore the Tnvention includes the
use of a conpound according to the invept¢on for the preparation of a

medi canent for application in the treatnent or prophylaxis of diseases

whi ch invol ve expression of adhesion nolecules. In particular the invention
al so provides in a further series of enbodi nents: '

Y =
CH, CH,

In the following examples 7-11, the same abbreviations are used with the exception that:

An -

B A

o<

co—

|

CH;—CH—N—

, |

R,



A A nmethod of inhibiting production of soluble TNF, especially
TNF[err], or of reducing inflammtion in a subject (i.e., a manmal,
especially a human) in need of such treatnent which nethod conprises

adm nistering to said subject an effective anount of a conpound of the

i nvention, orW®%HMIWAd of treating any of 4-he above nenti ondRETEMEINLZONS,
particularly a method of treating an inflamuatory or autoi nmune di sease or
condi tion, e o 1@.}[&5 ﬁ%l‘ liﬁxor rheumatoid arthritis, or alleviating
one or nore gwﬁuwr%—o&ﬁﬂ'e—above menti oned conditions. B. A
conpound of t{e thertotypdumirof fermuladeinashich A RoATIRG etthiazcd2;vl, 8 g B',iRy= QL AnCt he
prophyl axi s qr téﬁﬁ‘tjrrent os%d'gs 1sgs or pathol ogi cal conditions nediated by
TNF, e.g. as™afF ﬁ'és'ﬁ% T&adt= &P antiinflammatory agent or for use in
the prevention, anelioration or treatnment of any disease or condition as

descri bed above, e.g., an autoi mune or inflammatory di sease or condition.
C. A phar desbuion oh#00msefdkes compeurdbeffemailnbinwhichp s dridRot -Ch¥HR el iRon

e L g By T e
condi ti ons mid8 mil efidrp dinfeitylformamidéis stimed with 0.5 g4 A molecular sieve and heated to 60° for
5 hours. The mixture is then diluted with ethyl acetate, filtered and extracted with 0.1 N HCl.
The organic phase is washed with brine, dried and evaporated in vacuo. The crude product is
purified by chromatography on silica gel (eluent: gradient toluene/methanol = 99.5/0.5 to 98/2)

to yield the title compound as a solid foam.

Analogously as described in example 7 the following compounds of formula I are obtained
(A=A",B=B'R;=CH;,C=C",Ri=0CH;, -—-=db, X=X, Y=Y)

—

Example Rs

8 S solid foam
<10
N

10 S _".

11 g -




WO 97/ 19104 14

PCT/ EP96/ 05123 i mmunosuppressant or anti-inflammtory agent or for use in
the.prevention, anelioration or treatnent of any disease or condition as
descri bed above, e.g., an autoi mune or inflamuatory di sease or condition.
D. Use of a éﬁﬁﬁa ¥ of the invention inghhe manufacture ofPCAEREMSBent
for use in the prophylaxis or treatnent of diseases or pathol ogical
conditions nediated by TNF, e.g. as an inmunosuppressant or

anti-inflammatory agent or for use in the prevention, anelioration or
treat nent of ar’fyxednasmamteml £ it compoungs of farmuladnl whishvie= A8, Be 5 -GHNH,, B= B’

aut oi mune of ipfl t_OLY, e or_ gcopdi The conposi t
for parenteral, ]@ (ZIEWE b%bTB&?lzhaFatlog *?Opl §Pm8§8@g§%eégg§§ E&'\ém%%

conpri se one or rmre pharmaceutically acceptable carriers diluents or
exci pients and nma n’grl se additives such as _stabilisers and the |ike. The

dosages of the Acwision P84 1 gk dherraipraiendyof foraylatl, (A és %W"tﬁ“?%‘mf’@ g
or disease i “V%smggSMQ&E‘arb t&ﬁ B R, L@%,l € AETRIL OXH,PLORMY, #4 &, v = 1)

t hereof and th rout
and 1.8 g of dlphenylphospmodnhlmc acid in 25 ml of isopropanol is heated to reflux for 7

hours. The reaction mixture is evaporated in vacuo, dissolved in ethyl acetate and extracted with
sodium bicarbonate solution and brine. After evaporation of the organic layer the crude product
is purified by chromatography on silica gel (eluent: gradient toluene/methanol = 99.5/0.5 to

98/2) to yield the starting compound as colorless foam.

The compounds of Examples 4 to 11 have activities similar to that of the compound of formula
VIII when measured in the VCAM-1 cell ELISA.



adm ni strati on anong other things. In general, however satisfactory results
are obtained on adm nistration orally at dosages of from about 0.05 to
about 10ny/ kg/ day, preferably from about 0.1 to about 7.5ng/kg/day, nore
preferably fromabout 0.1 to about 2 ng/kg/day adm ni stered once or, in

di vi ded doseWOR/1OW44 tines per day. Altejpatively for par ePERER05123
admnistration, e.g. by iv drip or infusion, dosages fromabout 0.01 to

about 5ny/ kg/ day, preferably fromgl %@ut 1mg/ kg/ day and nore
preferably fromabout 0.1 to aboutﬁwisrgsgﬁg?adg% be used. Suitable daily

dosages for human patients are thus fromabout 2.5 to about 500 ng p.o.,
preferably fromabout 5 to about 250 ng p.o., nore preferably fromabout 5
to about 10 p.o.; or fromabout 0.5 to about 250 ng i.v., preferably
fromabout 2.5 to about 125 ng i.v. and nore preferably fromabout 2.5 to
about 50 ng i.v.. The conpounds nmay be adm ni stered by any appropriate
route, including enterally, parenterally and topically or by inhaler.

Sui t abl e ent.er al,l | Nj r X, A -850} Ut f | Bkl bl ets
o capsul oo, suP CHPRRRSLIEA S Tkl 44 £ 160l PR3 sk ) iR, b2
suspensi ons. SuNEBP?.83°(drJepHE NHY, 890 266 @dnd=3138z] thiazela H); c38.(d 5= 0lda NH);

01 1o 106 by vérghPb Bt dniioMilredMe RERY Saft 2ol Fatbieage 0
MeTrpOMeH-7); 7.22*, 7.20° (2tm, MeTrpOMe, H-6'); 7.17, 7.16 (2d, J=3.3Hz,
thiazole-H); 7.09 (s, MeTrpOMe H-2'); 7.03*, 7.00° (2dd, MeTrpOMe H-5); 6.98° (s,
MeTrpOMe H-2'); 6.18° (d, J=10Hz, Leu NH); 6.03* (d, J=7Hz, Leu NH); 5.80' (d,
J=10Hz, Leu NH); 5.30° (ddd, LeuPr a-H); 5.11* (dd, hydroxybutyric acid a-H); 5.05-4.98
(m, a-H); 4.94 (dd, MeTrpOMe a-H); 4.86° (ddd, LeuPr a-H); 4.73 (m, a-H); 4.49* (dd,
MeLeu a-H); 4.23* (ddd, Leu a-H); 4.02, 4.00 (25, N-OMe); 3.84° (m, a-H); 3.59-3.40
(m); 3.38 (q, J=THz, MeAla a-H); 3.33 (s, N-Me); 3.2-2.85 (m); 3.21 (s, N-Me); 3.07 (s,
N-Me); 2.93* (s, MeTrpOMé N-Me); 2.53* (s, MeLeu N-Me); 2.49 (s, N-Me); 2.43-2.28
(m); 2.18 (m); 1.98 (m); 1.81 (m); 1.7-1.1 (m); 1.48, 1.46 (24, }=7Hz, MeAla 3-Me);
1.06* (d, J=6.5Hz, MeLeu Me); 1.00-0.84 (m); 0.61* (d, J=6.6Hz, Leu Me); 0.54' (d,
J=6.6Hz, Leu Me); 0.35' (d, J=6.6Hz, Leu Me); 0.10* (d, 3=6.6Hz, Leu Me); -0.12* (ddd,
Leu B8-CH).

8. 3 conformers 47:48:5, marked with *°': 8.64* (d, J=10Hz, LeuPr NH); 7.82 (2d, 10Hz,
NH); 7.63° (d, }=10Hz, NH); 7.23, 7.17, 7.08, 6.97 (4t, arom. H); 7.32, 7.28 (25, thiazole-
H); 7.07 (s, MeTrpOMe H-2Y); 6.81 (s, MeTrpOMe H-2'); 6.22° (d, J=10Hz, Leu NH);
6.07* (d, J=THz, Leu NH); 5.80' (d, J=10Hz, Len NH); 5.29° (ddd, LeuPr a-H); 5.20* (dd,
MeTrpOMe a-H); 5.12° (dd, hydroxybutyric acid a-H); 5.03° (ddd, LeuPr a-H); 4.97*
(ddd, LeuPr a-H); 4.85 (m, hydroxybutyric acid + LeuPr a-H); 4.71° (ddd, Leu a-H); 4.52*
(dd, MeLeu a-H); 4.21* (ddd, Leu a-H); 4.02, 3.90 (2s, N-OMe); 3.34 (s, N-Me): 3.22 (s,
N-Me); 3.02 (s, N-Me); 2.93 (s, N-Me}; 2.53 (s, N-Me); 2.48 (s, N-Me); 1.43, 1.42 (24,
J=THz, MeAla B8-Me), 1.06* (d, J=6.5Hz, MeLeu Me); 0.62* {d, J=6.6Hz, Leu Me); 0.10*
{d, }J=6.6Hz, Leu Me); -0.04* (ddd, Leu 3-CH).
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PCT/ EP96/ 05123 forns for oral admnistration nmay conprise froml to 50 ng
of the compound, usually from1l to 10 ng. The invention is further
described, by way of illustration only, in the follow ng exa Ies whi

refer to the ac r%’é?ﬂ’fng di agranms i n whichgzsFigure 1 shows t gzetra
of the conpound of formula VIII; Figure 2 shows the IR spectrum of the

conpound of fopul %&A!f&dmnliaggrsem%kémnﬁ s NRIGHZS DaFr NI 43,7180 (24,
conpound of formula VIII; ure 4 shows the FD-Mass sFectrum W t

addi tion of Lil) oioﬁmﬂfﬂdréio(mkmzf NHMLS, VAR7. 390436 @M@T@Wﬁ He22,

proton NVR spect U@t dsheoF QIR MALpGHe B 941%)M bé | MTEOUEH 2y. 6.88* (s,
MeTrpOMe H-2); 6.é2° (d, J=10Hz, Leu NH); 6.02* (d, J=7Hz, Leu NH); 5.77' (d,
J=10Hz, Leu NH); 5.30° (ddd, LeuPr a-H); 5.21* (dd, MeTrpOMe a-H); 5.0 (m, a-H);
4.85 {m, a-H); 4.65 (ddd, Leu a-H); 4.49* (dd, MeLeu a-H); 4.13* (ddd, Leu a-H); 4.03,
3.98 (2s, N-OMe); 3.70 (m); 3.55 (m); 3.45 (q, J=7Hz, MeAla a-H); 3.37, 3.20, 3.11,
2.93, 2.52, 2.43 (6s, N-Me); 2.73 (m, tetrahydro-benzothiazol); 1.50, 1.48 (2d, J=7Hz,
MeAla B-Me); 1.04* (d, J=6.5Hz, MeLen Me); 0.58* (d, J=6.6Hz, Leu Me); 0.50' (d,
J=6.6Hz, Leu Me); 0.30' (d, J=6.6Hz, Leu Me); 0.03* (d, J=6.6Hz, Leu Me); -0.22* (ddd,
Leu 8-CH).

10. 3 conformers 44:51:5, marked with *°'; 8.66* (d, J=10Hz, LeuPr NH); 7.83, 7.81 (24,
10Hz, NH); 7.63° (d, J=10Hz, NH); 7.57*, 7.43°, 7.38*, 7.36° (4d, J=8Hz, indole-H);
7.21%*,7.18°, 7.05, 6.97 (4t, indole-H); 7.06* (s, MeTrpOMe H-2; 6.88° (s, MeTrpOMe
H-2"; 6.70°, 6.69* (2q, J=1Hz, thiazole-H); 6.23° (d, J=10Hz, Leu NH); 6.05* (d, J=7Hz,
Leu NH); 5.80' (d, J=10Hz, Leu NH); 5.29° (ddd, LeuPr a-H); 5.11° (dd, hydroxybutyric
acid a-H); 5.01 (m); 4.97 (dd, a-H); 4.85 (m, 2x a-H); 4.69° (ddd, Leu a-H); 4.57' (dd,
a-H); 4.48* (dd, MeLeu a-H); 4.16* (ddd, Leu a-H); 4.03, 3.98 (25, N-OMe); 3.43 (g,
J=THz, MeAla a-H); 3.37, 3.20, 3.10, 2.92, 2.52, 2.46 (6s, N-Me); 2.40, 2.39 (2d, J=1Hz,
Me-thiazole); 1.48, 1.47 (2&, J=7Hz, MeAla 8-Me); 1.05* (d, J=6.5Hz, MeLeu d-Me);
0.60% (d, J=6.6Hz, Leu d-Me); 0.52', 0.33' (2d, J=6.5Hz Leu d-Me}); 0.05* (d, J=6.6Hz,
Leu d-Mey); -0.14* (ddd, Leu B-CH).

11. 3 conformers 47:50:3, marked with *°': 8.69* (d, J=10Hz, LeuPr NH); 7.79, 7.78 (2d,
10Hz, NH); 7.65° (d, }=10Hz, NH); 7.51*, 7.41°, 7.39*, 7.38° (4d, J=8Hz, indole-H);
7.23*,7.20°, 7.07, 7.00 (4t, indole-H); 7.04* (s, MeTrpOMe H-2'); 6.85° (s, MeTrpOMe
H-2'); 6.71°* (s, thiazole-H); 6.25° (d, J=10Hz, Leu NH), 6.04* (d, J=7Hz, Leu NH); 5.80'
(d, J=10Hz, Leu NH); 5.30° (ddd, LeuPr a-H); 5.10° (dd, hydroxybutyric acid a-H); 5.02
(m); 4.97 (dd, a-H); 4.85 (m, 2x a-H); 4.72° (ddd, Leu a-H); 4.60' (dd, a-H}; 4.50* (dd,
Meleu a-H); 4.17* (ddd, Leu a-H); 4.04, 4.00 (25, N-OMe); 3.48 (q, J=7Hz, MeAla a-H});
3.41,3.21,3.17, 2.92, 2.53, 2.47 (6s, N-Me); 0.97, 0.96 (2s, t-Bu-thiazole); 1.50, 1.49 (2d,
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EXAMPLES Exanple 1: Characterization of strain F/94-499709 (DSM 10275) The
followng nediumis used to characterise the strain F/94-499709, in which
the nmedia conponents are given as weight / volune in de-ionized water and
heat sterili 2%0pU19184s perf or rred for 20 m gt es at 121[ err] CPCHMER96/081230 mal t
extract, 0.4 % yeast extract, % agar . strain F/94- 499709 shows t he

| ncubat 6d i nt hoaHFRe éﬁ&% By M&%@%&%@%"q i e S b b 3iS: "0

30[err] C. After ¢85 dmsS(2afI=5/5H4 D80 & Me)MOTNHE68HE Al dMe); 0188 qAdd)f 2%eidi O
32 M at 24[err]C_30 to 37 mmat 27[err]Cand 7 to 15 mmat 33[err]C

Above 37[err] C dhtfHdel ow 13[err] C strain F/ 94-499709 does not show any
grow h. Colonies growing at 27[err]C in the dark are generally cream
colored to light buff, remain rather flat to slightly raised, with little
and restricted V\/nitish to light gray aerial nyceliumdeveloping in the

LG 35 fcon ormers%? 3898 marke%owﬁﬁp’j”(:: g%g?d (%iﬁb%% (X V\FldN;l %rPT g'e
CSNHy); 8.03, 8.00 (2d, NH); 7.88 (m, CSNH;); 7.6-7.1 (arom.); 6.28* (d, 10Hz, Leu
NH); 6.07° (d, 7Hz, Len NH); 5.87' (d, 9Hz, Leu NH); 5.26* (ddd, LeuPr a-H), 5.22 (dd,
hydroxy acid a-H); 5.15-4.95, 5.08*(dd, hydroxy acid a-H); 4.83° (ddd, LeuPr a-H);
4.50* (ddd, Leu a-H); 4.37* (dd, MeTrpOMe a-H); 4.25° (ddd, Leu a-H); 4.09, 4.05,
4.03* (3s, OMe); 3.89 (m, a-H); 3.65%, 3.63', 3.52° (3q, 7Hz, MeAla a-H); 3.57 (m),
3.17, 3.16, 3.15, 3.22, 3.20, 3.05, 2.92, 2.55, 2.53 (9s, N-Me); 1.8-1.1; 1.05 (d, 7Hz);
0.99-0.82, 0.60°, 0.55',0.23', 0.17° (4d, THz, Len d-Me); -0.15°, -0.17" (ddd, Leu b-CH).
PKF 285-916 (thiazole)



bottom darker gray concentric zones can becone predom nant. In aging
cultures the aerial and substrate nyceliumin the central parts of the

col oni es can becone dark gray, whereas the col ony edges renain cream
colored to light buff. Upon mcroscopic exam nation no sporul atin
structures hav&®¥¥pserved and thus stram F/ 94-499709 is WPS}WWQy
termed a nyceliumsterilum Exanple 2: Fernentation of strain F/94-499709.

The fol | ow ng Bi&idsical ARAviRr ocedures are suitable for use in a process of
produci ng t he conpound o% formula VIIl by fernentation of the strain

F/ 94-499709. |If not otherw se stated, all nedia conponents are given as

wei ght / volu LN desd O ARahtioat £E ldsl i ' s R agor
20 m nutes at rﬁ‘ﬁ 1agt[“$ei§efs] %qhé%n prn?? (?3 queur e aur?g ?%tt%@ng izg{kgi gﬁrﬁﬁl&emé@ wcd
medi um) : 2 % riHibitienx of HSAM- 10 VCAMylk arst Easltctincgxpre8sidn, elh gealiferation\\s 9l 29 f@4

17 inhibition of TNPPrg[a/as%Pag éggr%eggonding assay for cytotoxicity.
The assays are carried out as follows:

HaCaT cells, a spontaneously-transformed, non-tumorigenic human keratinocyte cell line with
highly preserved phenotypic differentiation characteristics of normal keratinocytes (Boukamp et
al., 1988 J. Cell Biol. 106, 761-771), are used both for the cell proliferation assay and the
ICAM-1 cell Elisa.

A.ICAM-1 CELL-ELISA ASSAY

1. Keratinocyte ICAM-1 Cell Elisa

The ICAM-1 cell Elisa used to determine inhibition of ICAM-1 expression is substantially as
described by Winiski and Foster (1992, J. Invest. Dermatol., 99, 48-52). HaCaT cells are seeded
in 96 well microtiter plates (2x10° cells/well in culture medium: DMEM with 5% FCS, 100
U/ml Penicillin, 100mg/ml Streptomycin, 2mM Glutamine, 1 mM Na Pyruvate), grown to
confluency, and then incubated in fresh test medium (as for culture medium but with 0.5% FCS
instead of 5%) with or without IFN-Y/TNF-¢ stimulation medium (test medium + 1000 U/ml
IFN-y / 3ng/ml TNF-0.) both in the presence and absence of the test compound for ca. 24 hrs..
The medium is then washed away and the cell monolayers are fixed with 1% parafomraldehyde.
The monolayers are incubated with saturating amounts of primary (mouse anti-ICAM-1
monoclonal) and secondary (goat anti-mouse peroxidase conjugated) antibodies. The
subsequent peroXidase reaction uses 3-amino-9-ethylcarbazole (AEC) as substrate and generates

an insoluble, colored product, which is easily measured in a standard microtiter plate reader.



PRM (production nmedium: 2% soluble starch, 0,5 % yeast extract, 2 %

gl ucose,” 2% corn steep liquor, 0,5 % peptone, 0,2 % cal ci um carbonat e.
Pre-cul tures are produced by thawing two m of a liquid nitrogen seeding
suspensi on of strain F/94-499709, inoculating theminto a 500 nl-Erl enneyer
fl ask cont ai nMQP728®4ni PCM and i ncubati it at 24[err] C fRGT/BRIGOS12Hay s
on a rotary shaker at 200 RPM For the production of the primry

i nt er medi at erﬁgktas:ire Eegg& S8R 500 m - Erl enneyer flasks each contai ning 200
m PCMare ino h five mM of the pre-culture. Secondary

i nternmediate cultures are produced by inoculating two 50 Litre fernentors
containing PCM each with 1.4 Litres of prinmary inter [ at? cul tures. The
f er ment at i on AREE heHES Eacnondo Aeiect LeAMghiscomplaisd. theHatal mapglaxgrse ak dinsed gt
24[err] C | IPHS (Qodknl S, M BHSSS pburéFof Rbinh8 plitbAMciPirk fieff batrell AhAdn 1890 papet0
RPM and 0.5 bar pressure. For the production of the conpound "of formla
VI and rel saowa teompayaeaesss Bquid.t Thesbottpmt suefaces b theamigratitre glatas dirsgently (wipedr e

wer e i nocul at i nt. . Rtr Jy oS . Lnj P The
fermentation V&g'sa @é@r@gé%g{e a‘t}gg‘%ﬁ aé%@“*‘é%l@\faglﬁsgﬁed%" ? idg%gﬁa%ﬁ%??tf@ﬂ 5
Litre air/m Befopé thetrichol@pels van diplodd @.1sml 6ff ®1% cheiahvioRysdlutiontin PBSYPasdaMisiand
~gradual ly increasing to 150 RPM and. 0.5 har ﬁressure. 1500 Litres of the
producti on f &wAesh at %r‘i‘“%eﬁl@’)h%ir%‘gﬁ &9 gy Wellnibhe, lptey qrg then incubated at room

temperature for 10 minutes, washed thoroughly 5x with PBS, excess fluid removed as described

above and their absorbance read again at 492nm before the monolayers are able to dry out.
Subtraction of optical densities before and after staining gives values due to crystal violet
staining and is hence related to the amounts of cell monolayer present in the wells. These values

are used to correct the AEC values.

B. Endothelial cell VCAM-1, ICAM-1 and E-selectin Cell-Elisa Assa

The assay is based on a 96-well cell Elisa method using the human microvascular endothelial
cell line HMEC-1 and human umbilical vein endothelial cells (HUVEC). Cells are pretreated
for four hours with the test compound, stimulated for the next 6-16 hours with TNFq, then
parafomaldehyde-fixed for subsequent evaluation of VCAM-1, ICAM-1 or E-selectin
expression by an indirect immunoperoxidase staining technique. Cytotoxic effects are
determined by counting the relative number of cells (Giemsa nuclear stain) after exposure to the
test substances, in comparison to the control wells (solvent and media only). Compounds are
scored positive if they exhibit 250% VCAM-1, ICAM-1 or E-selectin inhibition with <25% cell

loss.

Methodology

I. Cell line: The VCAM-1 and ICAM-1 assay utilizes an immortalized (SV-40 virus large

T antigen) human microvascular endothelial cell line (HMEC-1; Ades et al., J. Invest. Dermatol.
99: 683-690, 1992). HMEC-1 cells constitutively express low levels of ICAM-1 which are

upregulated by inflammatory mediators. However, they only express VCAM-]1 following



96 hours for recovery of desired conmpound of formula VIII and rel ated
conpounds. Exanple 3: Isolation of the peptolide of fornmula VIII fromthe
strain F/94-499709. The broth fromthe 1500 litres fernentation together

with 1700 litres qof ethyl acetate is honpbgenised in a Dispax [ gr _and
stirred vi goroﬁg?%"f’d?‘S hours. The organi c2phase i s separat eagfﬁﬁ"’r"ﬁé aid

of a Westfalia separator. This extraction step is repeated and the organic

phases evapor agyrskifeldigiuliion DG respEiidel &RThir¢-Esubde eRpdritnefis Wrerepetforfiedd determine
extract. The extract is defatted by a three step extraction with 40 litres

of met hanol / wathe pPimalcapditions fanindyusing M ANt 1rand I LeXPERY%¥Bne. The net hanol
fractions are conbi ned and evaporated to dryness under reduced pressure to
yield 960 g of defatted extract. This extract is chromatographed on a

col um of 15 kB. Growhptomditions: HAMECA] reellhareogrosval int Tehy flaskg)i(Nend) r uncder stasdard

totalling 135 ont ai.nLng ept o] L de, @f rmula VI . 0 g.of .
Silicagel are %ﬁ‘g‘r“@% 9e§' %[@ﬁﬁﬁ@’ ]lgé 19 F?lk&ﬂi %’h“’tcdf‘ “’%i&"t'ﬁ@“‘imhena} Cell
i mpregnat ed Si BisaPOMddiint (EBSR eRE&stsP Sugplentci®dt With Ab%AFCS! U0Tngdhl hufmak EGHF
Silicagel Merck 0.04 to 0.063 nm and chromat ographed with 1 litre

met hyl -t er t i ar{Bosknngenning/ey Bydsprostispre (Pigma #0858), 3.2/ NpH{O:g 1 5;mMs Hgpes 70. 51 g/l
8:2, o1, 3li t£oﬂﬁmlvi§§‘ﬁv££!%§nd élhfaﬁt?nc?fl()dvﬁﬁﬁ ﬁgﬁkhﬂﬂ%d & ﬁlg/ml streptomycin). After

mild trypsinization (0.25% trypsin + 0.1% EDTA for 8 min) and resuspension, the cells are
reseeded every 2-3 days at a 1:3 splitting ratio.

M. VCAM-1 and ICAM-1 Cell-Elisa

96 well flat-bottom microtiter plates are precoated with bovine fibronectin (FN; Sigma # F1141)
and then seeded with 2 x 10° cells/well in 200 m! of EBM growth medium and incubated
overnight. The following day the culture medium (CM) is initially replaced with 200 mb/well of
EBM assay medium (CM supplemented with 5% FCS instead of 10%) and subsequently
replaced with 180 ml of medium containing either (1) appropriate concentrations of the test
compound, (2) corresponding concentrations of solvent/methanol-extracted medium, or (3)
EBM assay medium alone and incubated for 4 hr at 37° C. Each 96-well assay is performed
with duplicate wells. The cells are then stimulated by adding 20 ml of concentrated cytokine
solution (2000 U/ml TNFa) and incubated for 16 hr at 37° C.

The cell monolayer is then washed with 1% paraformaldehyde in EBM medium, fixed in 2%
- parafomaldehyde for 15 min at room temperature (RT) and rinsed several times with PBS. The
PBS is removed from the cells, and the monolayer is incubated for 30 min in PBS containing
10% normal goat serum (NGS). The NGS solution is replaced with 100 ml/well of the anti-
VCAM-1 or ICAM-1 monoclonal antibody and incubated overnight at 4° C. The mAb solution
is then removed and the cells rinsed several times with PBS, followed by incubation with PBS
containing 10% NGS for 30-60 min at RT. The NGS solution is removed and 100mi of
horseradish peroxidase-conjugated goat F(Ab'); anti-mouse IgG antibody (Tago; 1:500 dilution
in PBS containing 5% NGS) is added and the plates incubated for | hr at RT. The secondary
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PCT/ EP96/ 05123 Fractions of 1 |litre are collected and anal ysed by HPLC and
TLC. Fractions 8 and 9 are conbi ned and evaporated to dryness.
Crystallisation fromether yields 21.9 g of pure peptolide of fornula VIII.
Furt her puri fweati9eet of the nother |iquor,and fractions 10 POT/EBI69$123

chr omat ogr aphy on Si | icagel H Merck (750 Q) in a simlar way as descri bed

above yields a er batch of crystall cI olid

The pept ol i dtiP ‘P Yy B"’t’B""ﬁ%‘é‘I‘Q ﬁéf Wﬁ%‘l‘ﬂﬁ’lﬁ )l%‘F °°J‘I E%qjﬁ"?ﬁ"'\@m
purified frogn glreei ﬁ#@ﬁar&ﬂa&pﬁltﬁed ABT séluish {Firhiho-9&thy m&%azo% €Sigrha)(dhdthe
0.908, Methanol). The ptolide of formula VIII, has_an | (err] of about 2

nM when t estR@es Wc‘ih#@qu 19| & RE; Thenperyidase sybstrate isrrmpved and the cells rinsed

err]Herr r r '
300 (5. 4y " pECCRsIlg Sy 4 el it TR RARLm 2300 SRR
spect rum gi vien"blankForyefeRnbBvadikBatfg®anr.um gi ven in Fig. 3 M5 FAB spectrum
(with Lil) given in Fig. 4 -

IV. E-selectin assay: The E-selectin assay is performed using freshly isolated HUVEC,
essentially as described for the VCAM-1 or ICAM-1 assay except for a shorter TNFa-

stimulation (6-8 hours).

V. Measure of Cytotoxicity (Cell loss based on nuclear stain):

The endothelial cells are destained by replacing the PBS with 95% ethanol for 20 min (two 10
min changes) with control by microscopic evaluation. The cells are then rinsed in distilled water
(Aquadest) and the monolayer covered with a 33% Giemsa solution in Aquadest for 5 min at
RT. The wells are then washed with Aquadest and air dry for at least 15 min. Microscopic
evaluation is used to check that only the nuclei are stained, with essentailly no cytoplasmic
staining. Giemsa absorbance values are read on a microtiter plate reader at 550 nm and

corrected for "blank" values (rows without cells) at 690 nm.

V1. Data Evaluation: The AEC values for constitutive VCAM-1 or E-selectin expression
(unstimulated control wells) are essentially equal to those of an isotype-matched control mAb
and represent the background stain. In every 96-well plate, the mean constitutive value is
subtracted from the mean AEC value for each cytokine-stimulated group (EBM and solvent
controls, as well as test substance), resulting in a number which represents upregulated ICAM-1
and inducible VCAM-1 or E-selectin Cell adhesion molecule (CAM) expression (referred to as
AEC-CAM). Each AEC-CAM value is then divided by the corresponding mean Giemsa value,
resulting in a number which estimates relative levels of CAM expression for a given cell

density, based on the number of nuclei (referred to as AEC: Giemsa ratio).

AEC (stimulated) - AEC (unstimulated) = AEC-CAM



proton NVR spectrumin CDCl[err] given in Fig. 5 MIBE = nethyl tertiary
butyl ether VCAM = vascul ar adhesi on nol ecul e Exanpl e 4: Synthesis of the

NI ' - Desnet hoxy derivative of the the conmpound of formula VIII A sol ution of
4.9 ng of the cQ ound of formula VIl is dissolved in 3 n H)an gg
ng of palladi unf¥83"®% coal (10% is added.3The mixture is st 508

at nosphere of hydrogen for 2 hours, flushed with argon, filtered and

evaporated to yield the title EpPoAM/6ens=ABd.Cxensheai® The compound i s
anal ysed by thin layer chronmatography and NVR spectroscopy and the
following results are obtained. TLC. silica gel, toluene/nethanol 9/1,

Rf=0. 28. 1H N ,%E;

characteristi (Itﬁél gnalo'gggdli\r;g'%Sf 4 ?aﬁaé&%gedmytcﬁwﬂ[ng&%e]ﬁ? Gxer%sa Vallu%s(fg r

ngz) 3 6( 37*3 g ga[ ebsthncé Zdth ﬂma=1(43f thlslmiuwgatd;l-z @uoB(EBc?ggsohl}Dcn()dThc]srgﬁm ,areI\IH):n
* ' rr . eu. a -H) ;

5.12, 5.08* (28¢ Y&%‘“’ﬁ kg IES‘&’@%“BSF?%F““P é‘@*"?-%ﬂ'&‘ “%T%{?&MM?’%’ ¢oM

(ddd, Leu al phgniBition Jerdus dyfbtoxicity (Giemsa) profile indicates a “real” hit which should be pursued.
C. HaCaT cell PROLIFERATION ASSAY

HaCaT cells are cultivated in DMEM (Gibco # 074-02100) supplemented with 2.2 g/l NaHCO;,
'0.11 g/ sodium pyruvate, 15 mM Hepes, 5% fetal calf serum (FCS), penicillin (100 U/ml),
streptomycin {100 mg/ml), and glutamine (to increase the final concentration by 4 mM). For the
proliferation assay, cells are detached by trypsinization, suspended in fresh medium, and seeded
into 96-well microtiter plates at a final density of 4000 cells/0.2 ml/well. After 24 hours (day 0)
the medium is replaced with fresh medium containing graded concentrations of test compound.
After 3 days of incubation at 37°C/5%CO,, the extent of cellular proliferation in comparison to
solvent controls is measured by a colorimetric assay that measures relative cell mass using the
dye sulforhodamine B (Skehan et al, 1990, J. Natl. Cancer Inst. 82, 1107-1112). The "starting
cell number” is determined by measuring the relative cell mass on day 0. The results are
expressed as % Inhibition = 100 - % control absorbance (where solvent control = 100%) and
represent the average + standard deviation of three measurements. A dose-response curve is
plotted semi-logarithmically and the concentration required for half-maximal inhibition (1Csp) is
determined by linear interpolation. Maximal inhibition without net loss of cells is represented by

- the "starting cell number" and is usually between 90-98%.

D. Inhibition of TNF release

L

Mononuclear cells are prepared from the per:lpheral blood of healthy volunteers using ficoll-
hypaque density separation according to the method of Hansell et al. (J. Imm. Methods (1991)
145: 105.) and used at a concentration of 105 cells/well in RPMI 1640 plus 10% FCS. Cells
are incubated with serial dilutions of the test compounds for 30 minutes at 37°C prior to the
addition of IFNy (100 U/ml) and LPS (5 mg/ ml) and subsequently further incubated for three
hours. Incubation is terminated by centrifugation at 1400 RPM for 10 min. TNFo in the
supernatant is measured using a commercial ELISA (Innotest hTNFq, available from
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J=7Hz, MeAl a al pha-H): 3.43[err], 3.19[err], 3.12*, 2.93*, 2.53*, 2.35 (6s,
NMve); 1.54*, 1.50 (2d, J=7Hz, MeAl a al pha-H), 1.38[err], 1.24* (2d, J=7Hz,

| actic acid al pha-H); 0.57*, -0.01* (2d, J=6.5Hz, Me), -0.19* (ddd, Leu
beta-H) . Exaf@er@104Synt hesis of the N'-Mthyl derivative BET/EMSASZAPOUNd
of formula VIII A solution of 5 ng of the product of exanple 4 in 0.5 n
dry DMF is mixed with 100 nl iodonethane _and a sol ution of 3 ng of sodium
bi s(tri net hylnaegepstics ¥-Yo {wiinpanie Beigiym); Ihe camgounds g tested (4t jcpgFepirations of
reaction m Xfreth® tbQ0 MD Hxemplifitd confpppunidsxdffoendls 1, Repeciatly prifred compbirigs @O US
HCl, extr act@emith i) 151 | VACEE alEX ahppRay TNE k&8 ilRE\BaY vatn anl IC3E ot afdn and

sat urat ed agueous bi carbonate sol ution. The organic phase is washed with
brine, dri ecboyie} upstodbohndlil f at e and evaporated in vacuo. The crude product
is purified by chromatography on silica gel (gradient: toluene/nethanol =

100/0.25 to [2.5 .tto yield the title conmpound as a colorless foam The
conmpound i s m—%‘%@é’by thin | ayer chromatography and NMR spectroscopy and

the followng results are obtained. TLC. silica gel, toluene/nethanol 9/1,

Rf =0. 40. Cytotoxicity is determined on THP1 cells (5 x 104/ well) which are incubated in the presence
of IFNy (100 U/ml) and LPS (5 mg/ ml) and presence and absence of test compound for 24
hours at 37°C. Percentages of living and dead cells are assessed by a colorimetric readout
(MTT), which measures mitochondrial dehydrogenase enzymes in living cells, as described in
Mosman, J. Imm. Methods (1983) 65: 55. Preferred compounds of the invention typically
have comparitively low cytotoxicity when measured in this assay, ¢.g. an IC5¢ of from about

100 up to about 1000nM.



IH-NIVR 40 marked with * [err], <characteristic signals
“given): |mm'|glmw 6.79*, 6.74 (2s, indole H2); 6.35 (d,
J=9:5Hz J 6 5Hz NH); 5.32[err] (ddd, PrLeu al pha-H):

5. 12[err] 5. 08* (2ﬂ J 7Hz Iactlc acid Me); 4.50* (dd, MeLeu angoha-!a’
4.06* (ddd, Leuwéﬂgﬂ Qo) - 3.73 (s, indiole WNe); 3.44[err], 3.PF

2.93*, 2.53*, 2. 35[err] (63, NMe); 1.55*, 1.51[err] (2d, J:7Hz MeAl a

al pha-H), 1.39, 1.24* (2d, J=7Hz, l|actic agiagvsl pha-H); 0.57*, -0.09* (2d,
J=6.5Hz, Me), -0.32* (ddd, Leu beta-H). Exanple 6: .

5-[8,11-Di i sobutyl -14- (1- net hoxy- 1Hi ndol - 3-yl net hyl ) -7, 13, 19, 20-t et r anmet hy
| -

5. 17-bi s- (2- met'hyl - HaFopeRolidegf fosmyla Lin free, salt oresterform  oxa-4, 7, 10, 13, 16, 19-

hexaaza- cycl ohenei cos-2-yl]-p AzBeqbietn—aethﬁﬁ{-Y\W‘pst ar A soI ution of
185 ng of the conpound of formjla XV (see bel ow) and 1 26g of nethoxy-
car bonyl net hyl enet ri phenyl phos Irred at room

tenperature for 1 hour. Then the solvent is evaporated in vacuo, the
resi due chromat ographed on a LH 20 gel-filtration colum in methanol, the
product cont ai ni ng whereimi ons are evaporated in vacuo and further purlfled

by chronmat ography o SI L of: I t r | uene/ net hanol =
99.5/0.5 to 96/4) tg y| 511)%0 d{&ﬁueoglmgg'c‘?s“bs tgtegg’yorl ess solid foam The
product is |yophilized fHQﬂttbﬂf&lWh@mpyl or vinyl, optionally substituted by

halogen, alkoxy, optionally protected hydroxy or amino, CSNHa,

COOR;, vinyl, -C=CH or thiazole,

wherein R; is H or lower alkyl,
optionally substituted by
alkyl, halogen, cycloalkyl, optionaily substituted thiazole,
COOR; or -C=CH,
wherein R; is as defined above;
B is an a-amino-y-methyl-substituted octanoic acid residue;
R, is hydrogen or methyl;
C is a tryptophan or N-methyl-tryptophan residue of formula I

co—

CH,—CH—N—

2
L, » =
N~ TR >

1 4

R,

wherein R; represents hydrogen, alkoxy, alkyl or benzyl, R4 represents hydrogen or
halogen, R;s represents hydrogen or methyl and -— represents a single or double bond;
X is an a-amino-substituted {C, to C,4) carboxylic acid residue, and

Y is an o-amino- or N-methyl-oi-amino substituted (C; to Cyp) carboxylic acid residue.
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PCT/ EP96 HHIJ{HIIM‘ , Characteristic signals, 3 conforners
53:41: 6, mar : 8.67* (d, J=10Hz, Cerr]AA NH); 7.87* (d,
J=10Hz, C[err]AA NH); 7. 80(d, J=10Hz, NH); 7.69[err] (d, J=10Hz, NH);
7.45-7.35 (4M’OWMQ§Trp H4 , H7); 7. 23’5 7.22[err] (2m RENEEIBOBI23H- 6') ;
7.4 (2m MeMeOTrp H5'); 7.06*, 7.00[err] " (2s, MeMeOTrp H2'); 6.88 (ddd,

SIS Loty Webiorehin ol i, holils s gben 2808k b

=CH CO); 5.29 (ddglsutivtitdea 1, @t & ly sdbsfiid IVEIVEOTr a-
4. 86* %ddd, C[((arr]Al,lA a- H) -H_')net ddMLe%@Oﬁl‘)ﬁmys ’ tefdd:sl 1 v

4.4 d
MeLeu a-H): 4. 17* (ddd“mll‘bu ;Chious*almxas'ommabm %mt%t elwyle, 3>p?§;*ally
3.74[err 2s, ; 0 MeAl a Nwe
3. 17%err} (g, N- NE) 2 su ‘éé‘ﬁ%"e"‘{’*fe‘@&‘f‘%ww 165 C%I*'I NELeu) N- Me)
2 47[err] (s, N-Me): 1.51*, 1.48 (2d, J THe, |veA|a [err] |ve) 1. 04 (d

L Me )
0 39 (2 d) Ng gg*A f%clog;g@%éq_&ccorgé\?t %er 40 wfl(cg&)ts ai]_\gﬁle gl}ryéto@qy res:due
Anal ogously as degqbinifsi) \ﬂhe?éiﬁ‘m?k@re@eﬁl@@d%g@{,'(C?ﬁ)t(%alko'iy,@gﬁ&iaﬂ?%ethoxy. or
alkyl] and R, represents hydrogen or halogen.

4, A cyclopeptolide according to claim 1, 2 or 3, in which X is an o-amino-8- or ¥-(C, to

C,4) alkyl-, especially methyl-, substituted octanoic or a butyric acid residue.

S. A cyclopeptolide according to any one of claims | to 4, in which Y is an N-methyl-

alanine or N-methyl-valine residue.

6. A compound of formula Ip

’-—- Ap- Bp- RlpLeu- Leu- Cp- Xp- Yp—_|

wherein:

A, is a glycolic acid residue optionally ot-substituted by H, ethyl or methyl;

B, is an 0-amino-~y-methyl-substituted octanoic acid residue;

Rip is hydrogen or methyl;

C, is a tryptophan or N-methyl-tryptophan residue, which is optionally N'-(C; to Cg)
alkoxy substituted;

Xp is an a-amino-substituted (C; to C,4) carboxylic acid résidue, and

Y, is an o-amino- or N-methyl-o-amino substituted (C; to Cg) carboxylic acid residue.

7. A compound of formula I’

" ‘This Sheet Has Been R ’i THIS SHEET HAS BEEN

QT REPLAGED



The star | formula XV [err] is knowmn (WO 96/03430). In this
forrml a mlmmg‘ﬂ Iﬂ Ihave the follow ng significances: [err] B =X =
err] 21

PCT/ EP96/ 05123%%4? In the foll owi ng exanples 7-11, the sane_abbrevi %i ons
are used with f ¥Wption that: A'= [err]3s PCT/EP96/051

’-— AI"- Bp-R, Jzeu- Leu- Cp- Xp- Yp-:]

Ip

wherein By, Ryp, Cp, Xp and Y, are as defined in claim 6 and A'p is an o hydroxy-

substituted butyric acid residue which is y substituted by a group of formula VI

NN

2
wherein Rj represents a lower alkyl group ¢.g. a C;4 lower alkyl group.

8. A compound of formula I’

"

[—- A;- Bp- R1 J..eu- Leu- Cp- Xp— Yp-]

Ip

wherein B, Ryp, Cp, Xp and Y, are as defined in claim 6 and A,” is an o hydroxy

substituted butyric acid residue 7y substituted by a group of formula VII

1
S s VII
__<\2 |
3 4
N

Re

wherein R¢ represents hydrogen, lower alkyl or phenyl or forms a carbocyclic ring
together with position 5 of the thiazolyl ring.

9. A cyclopeptolide of formula VI, IX or X in free or salt form
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PCT?EL%%}'MHHW&HM& Corrpound of 1‘2(2)rrml alX (i.e. the npound. of

co
formula I * iR = thiazol-2-yl, B Rerr] =
CHerr], C=C', Rerr] OCH[err] [err] =db, X=X, Y') A solution
of 400ngy of tW@%’@?ﬁ%und of formula | in which A = A", R[ er rACT/EPI€HB123
NH err], B=B Rerr] = CHerr], C=C", err] , [err] = db, X
=X, Y=Y) and 0.5 m o,thgﬂo oaget al dehyde hydrate in 8 m of dry
dinethyl formam de is stirfed™W t O.Qg A nol ecul ar sieve and heated to
60 for 5 hours. The m xture is t ng.i\lut d %th gthyl acetate, filtered
and extracted with 0.1 N HCl. The 9gfgamic pffaseyis washed wyjgh brine, dried
and evaporated in vacuo. The cgude y oduct &s rified by chromatography on
silica gel (eluent: gradient toIYn met hanolO= 5/0.5 to 98/2) to yield
the title conmpound as a solid f m _Anal ogousd, a descrl bed in exanple 7
the fol |l ow ng conpounds of forp IaN are otﬂ)al

=CH c=C', = b, X, Y‘Y EX | 8
[R[erG:]r] [err], R[ L,-[! erw\ ) anpl e

|
@D
-
-

/W (o)
} N
N7 YOS S
ot | 6 A ”
S 07 "NH
N/ o Y /\/\/
l .
L | l O N N\
\'/\1:l .
O\ l i
/./\/\/C,)
i
kﬁ\ N J\"/O N COOCH,
o._NH | 0 ;\
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23 IlIlIIIIIIIIIIIII||||I|IEH|III>C%?E[pSé/r bs123 The starting material, i.e. the
corrpound of forrul & |n WhIC A=A", R[err] = -CS NH[err] B=B Rl err]

CHerr], C rr] = OCCH err], [err] db, X =X
pr epar ed in the%dcﬂ" ng manner: A sol uti oa7of 1.19g of the é’é{%’h‘ﬁ‘{f‘%}f
formula XI (Ais an [err] hydroxy substituted butyric acid residue [err]

substituted by1e.CN BurigaFtral{ BO4499709 Qepeiited as DSM (0275 Risclietdinbefdgsetibdd, or a
[err] =db, X=X, Y=Y). and 1.8 of di phenyl phospi nodithioic acid in
25 m of |sopropano1““§“‘§‘‘Hé‘ﬁ’i“(é’&"‘%'(9""!2 flux for 7 hours. The reaction mxture
I s evaporated in vacuo, dissolved in ethyl acetate and extracted with

sodi um bi carbonate solution and brine. After evaporation of the organic

| ayer the crudél.pr odumocessfopule prepahation of [y compourgt acobrding rfo slaim clawhyish comprises
(el uent: gradient t Ollt'i’v%ﬂr% rsrtltf‘t h%?b‘hgg?&g(x?éﬁ 1%2175 or a mutant or derivative thereof or a

similar fungat species in nutrient medium and recovering the compound therefrom.
12. A compound having spectral characteristics substantially as shown in Figures 1 to 5.
13. ' A proeess for the preparation of a compound according to claim | which comprises:

a) - for the preparation of compounds of formula I, wherein A is substituted by COOR,,
reacting corresponding compounds of formula 1, wherein A is substituted by CN. with
nucleophiles, preferably an alcohol, with appropriate basic or acidic catalysis, preferably
hydrochloricl acid, in organic solvents, preferably ether, or

b) - for the preparation of compounds of formula I, wherein A is alkoxymethyl
substituted, reacting corresponding compounds of formula I, wherein A is substituted by
-CH>-OH with alkylating compounds such as alkylhalogenides or diazo-compounds
with or without catalysts, or

c) - for the preparation of compounds of formula I, wherein A is substituted by COOR;,
esterifying corresponding compounds of formula I, wherein A is substituted by COOH,
by standard methods, preferably by conversion into the acid chloride with e.g. thionyl
chloride and treatment with an appropriate alcohol in the presence or absence of an acid
binder, or

d) - for the preparation of compounds of formula I, wherein A is substituted by CH,OH,
reducing corresponding compounds of formula I, wherein A is substituted by COOR,,
with metal hydrides or boron hydrides, preferentially borane dimethylsulfide complex,
in organic solvents, or |

e) - for the preparation of compounds of formula I, wherein A is substituted by
optionally substituted vinyl, reacting corresponding compounds of formula I, wherein A

is substituted by CHO, with a Wittig reagent, or

THIS SHEET HAS BEEN
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98/2) to png conpound as col orl ess foam The conpounds of
Exanpl esmm H mmlim! vities simlar to that of the conpound of formula
ucedwi

VI 11 when steas VCAM 1 cel | ELI SA. WD 97/ 19104

2 4 ' PCT/ EP96/ 05123 [err]H—NI\/R Spectra (CDCl[err]) Ex. 7.
3 conforners WOIBII® narked with *': 38 (d, J=10Hz, LeuPCTMmPY6/052389*
(d, 10Hz, NH); 7.83[err] (d, J=9Hz, NH) 69,7.66 (2d, J=3.3Hz, thiazole

! 7.58 (d, J=1 47 Ve )
D e 20 ST Of}%&’ﬁ]wyw?owﬁom&ﬁ HohE Y, yohefe 3 3 SBREC TE Ni
H6");, 7.17, 7. lGedutthgcd &lﬂlngdo g@ﬂtﬂs@fﬂhﬂulﬁl@&le@nAﬁﬁ'ﬁbﬂﬂ(&iW@Hﬂ\h,m
7.03% 7.00[err] (2dd. IVETr 6.98 (s, MeTrpOVE H2'): 6. 18 (d

J=10Hz, Leu NH); 8 -dohg aepawa ce@ppm of figrrpja 1 (vdlereﬁéowubswad Rif-=CH,
5.30[err] (ddd, I&Hfd}og%né_&ng clérrés:l)oncfqu corﬁyoqﬁﬁy(é{m}rxﬁlh g, Pfideéln K wsubgnﬁéd 6)7 98
CH=CBr,, or _
h) - for the preparation of compounds of formula I, wherein A is substituted by
cyclopropyl, reacting corresponding compounds of formula I, wherein A is substituted
by vinyl, with diazomethane, or |
i) - for the preparation of compounds of formula 1, wherein A is substituted by CSNH,,
reacting corresponding compounds of formula I wherein A is substituted by CN with
sulfur derivatives, preferably with diphenylphosphinodithioic acid, e.g. by refluxing a
solution of the sulphur compound with a compound of formula 1 wherein A is
substituted by CN, or

i) for the preparation of preferred compounds of formula I,”

r Ap' Bp’ Rl i}aﬁﬂ" Leu- Cp- Xp- Yp—-l

Ip
wherein the substituents are as defined in claim 8, reacting a compound of formula I;"*

wherein A,™" represents an O-hydroxy-substituted butyric acid residue y-substituted by -

CS-NH,, with a a-halogencarbonyl compound of formula XII
Hal-CH; -CO-Rs Xm

wherein Rg is as defined in claim 8 and Hal represents halogen, or with the acetal of the
compound of formula X1, or

k) for the preparation of formula Iy’

I--- Al;- Bp- R, J.,eu- Leu- Cp- Xp— Yp—-]

Ip’

wherein the substituents are as defined in claim 7, reacting a compound of formula Ip’
wherein Ap' represents an o-hydroxy-substituted butyric acid residue which is ¥-
substituted by -CHO, with alkoxycarbonylmethylenetriphenylphosphorane, or

" This Sheet Has Been Replace
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a- 4. a ; 4.86 (ddd, LeuPr a-H); 4.73 (m a-H);
. 49* |(_i)d mmnw,ilnmlﬂmi(dg% Leu afH); 4.02, 4. OOH%ZS, N-O(\/E); 3ﬁ)S4
m ‘a-H); 3.5‘93‘4(9(!'() $3.88 (q, J=7THz, MeAla a-H); 3.33 (s, NM);

2.85 (m; Wt(% N-Me); 3.07 (s, NNMe); 2.93* (s, MeTrpOVe N-Me

* (s, IVELeuwH- 045 49" (s, N-Me): 2.4333.28 (m): 2 18 (n)"CT@P%"S%??)
(m: 1.7-1.1 (m); 1.48, 1.46 (2d, J=7THz, MeAla [err]-Me); 1.06* (d,
Hz, MeLeu Me); L. QP13 Séparditbn of cOhpdundsl of forﬁuﬁﬁzwhérﬁbl R\ébﬁepreﬁhnfs"hydfdien.

.5
.6Hz, Leu Me); 0.35 (d, J=6.6Hz, Leu Me); O0.10* (d, J=6.6Hz, Leu
12
*

_ o !

* (ddd, Leu [ eferoving)the gnethoxy geowsf Bpmiompaomds of formpla ke*uhe\m rRa*reprcscnts

64 (d, J=10Hz, égglr (ﬁJH) 782(2d 10Hz, NH); 7.63 (d, J=10Hz, NH);
3, 7.17, 7.08, 6 (4t, arom H); 7.32, 7.28 (2s, thiazole- H); 7.07

s, MeTr pOVE H-2') ; m- fi tl(cs,:,rephhiimpé'ﬂ‘damﬂemd}s of ﬁmﬁﬂa(ldyhexﬁmmeﬁymbné t=-Mefresents a

2 S5 (s v bl ond b ombpb i P 95 51

LeuPr a-H); 4.97* (gsifliedogRr a-H); 4.85 (m hydroxybutyrl c aci d + LeuPr
a-H); 4.71 (ddd, Leu a-H); 4.52* (dd, MeLeu a-H); 4.21 * (ddd, Leu a-
4.02, 3.90 (2s, N-QOW) forsheprefgratm afegomppunds efsformpla/d) whesein Ry spresenisealh yl or

2.93 (s, NMe); 2. 5@&;&5?1 m%mng tgcséegr&ﬁts xr% %ﬁ:pot&:d gf fo?mﬁllg l(ggerem R; represents
hydrogen, or
o) - for the preparation of compounds of formula I, wherein R4 represents halogen,
halogenating compounds of formula I, wherein R, represents hydrogen, or
p) - for the preparation of compounds of formula I, wherein R; represents alkoxy and the
symbol ---- represents a double bond, reacting compounds of formula I, wherein R;
represents hydrogen and the symbol ---- represents a single bond, with an alkali

tungstate and hydrogen peroxide and alkylating the N-hydroxy-indol-intermediate,
and if desired isolating the compound of formula I.

14. A process for the preparation of a compound according to claim 1 comprising cyclising
a linear peptide or peptolide comprising the acid residues A, B, RyLeu, Leu, C, X, and Y
as defined in claim |, linked together in appropriate order.

15.  Therapeutic use of a compound according to claim 1.

16. A compound according to claim 1 for use as a pharmaceutical.

17. A therapeutic composition comprising a therapeutically effective amount of a compound

according to claim 1.

18.  The use of a compound according to claim 1 for the preparation of a medicament for
therapeutic application to the treatment or prophylaxis of a disease which involves

celevated levels of adhesion molecule expression and/or is mediated by TNF.

AN REPLAGED




J=7THz, MeAla [err]-Me); 1.06* (d, J=6.5Hz, MeLeu Me); 0.62* (d, J=6.6Hz,
Leu Me)» 0.10* (d, J=6.6Hz, Leu Me); -0.04* (ddd, Leu [err]-CH). WO
97/ 19104 2 5 : PCT/ EP96/ 05123 9.
3 conforners 42:52:6, marked with *: 8.67* (d, J=10Hz, LeuPr N%

7.80 (2d, 10Hz, WQ191463[err] (d, J=10Hz, NH); 7.55, 7.42, 7.P ’E}"’%‘@‘Pﬂd
MeTrpOVe arom): 7.22, 7.18,7.05, 6.97 (4dd, I\/bTrpO\/e H5, H6);
7.06[err] (s, MeTrpOVe H2'); 6.88* (s, MeTrpOwe H2'); 6. 22 (d, J=10Hz,
Leu NH); 6.02* (d, J=7Hz, Leu NH); 5.77 I-L-) 10ﬂ12 Leu NH); 5.30 (ddd,
LeuPr a-H); 5.2 1* (dd, MeTrpOw a-H); 5. 0 (m a-H; 4.85 (m a-H); 4.65
(ddd, Leu a-H); 4.49* (dd, MeLeu a-H); 4.13* (ddd, Leu a-H); 4.03, 3.98
(2s, NNOwe); 3.70 (m; 3.55 (m); 3.45 (q, J=7Hz, MeAla a-H); 3.37, 3.20,
3.11, 2.93, 2.52, 2.43 (6s, NMe); 2.73 (m tetrahydro-benzothiazol); 1.50,
1.48 (2d, J=7Hz, MeAla [err]-Me); 1.04* (d, J=6.5Hz, MeLeu Me); 0.58* (d,
J=6.6Hz, Leu Me); 0.50" (d, J=6.6Hz, Leu Me); 0.30" (d, J=6.6Hz, Leu Me);
0.03* (d, J=6.6Hz, Leu Me); -0.22* (ddd,

nm__ Epsilon
§5.43
5.08
38. 13
65.72

nm
290
279
220
197

(Vg cm)

Epsilon
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Leu [err]-CH). 10. 3 conforners 44:51:5, marked with *[err]': 8.66* (d,
J=10Hz, ‘LeuPr NH); 7.83, 7.81 (2d, 10Hz, NH); 7.63 (d, J=10Hz, NH); 7.57*,
7.43[err] 7.38*, 7.36[err] (4d, J=8Hz, indole-H); 7.21*, 7.18, 7.05, 6.97
(4t, indol e-H) 06* MeTr pOVe H—2) 6.88[err] (s, MeTrpOWve H 2

(d, J=7Hz, Leu NH); 5.80" (d, J=10Hz, Leu NH); 5.29 (ddd, LeuPr a-H); 5.11
(dd, hydroxybutyric acid a-H); 5.01 (fT); 4.97 (dd, a-H); 4.85 (m 2x a-H);
4.69 (ddd, Leu a-H); 4.57' (dd, a-H); 4.48|{idd2 MeLeu a-H); 4.16* (ddd,
Leu a-H); 4.03, 3.98 (2s, NOw); 3.43 (g, J=/Hz, MeAla a-H); 3.37, 3.20,
3.10, 2.92, 2.52, 2.46 (6s, N-Me); 2.40, 2.39 (2d J=1Hz, Me-thiazol &2;
1.48, 1.47 (2d, J=7Hz, MF&ka [err]-Me); 1.05* (d, J:6.5Hz, MeLeu d- ;
0. 60* (d, J=6.6Hz, Leu di{#); 0.52', 0.33" (2d, J=6.5Hz Leu d-Me); @.05*
(d, J=6.6Hz, Leu d-Me); {®&14* (ddd, Leu [err]-CH). 11. 3 conforner$ o
47:50:3, marked with *': . (d, J=10Hz, LeuPr NH); 7.79, 7.78 (2¢:@810Hz,
NH); 7.65[err] (d, J=10Hg 7. 51* 7. 41[err] 7.39*%, 7.38[err] (4d,
J=8Hz, indole-H; 7.23*, i ndol e-H); 7.04*{(s,
MeTrpOVe H-2'); 6.85[err <3 TrpOVE H 2' LB 71[err]* (s, thiazoli&sH);
6.25[err] (d, J=10Hz, Le@g NH); 6.04* (d, J= 7Hz Leu NH); 5.80' ©
— 956 8
— €901 -
{,_——==-——560L
oLzt %
— L2EL
— (=4
LLEL _g
— L%
— 81 _§'§
a
C———A—:=-___. .D
SLl ”‘ég
:
=
g=
o~
g g
€6fgccz |2
< "
—_— 86ZE
(=
1 T Ll LB L §
S =3 3 S & e

S,
6.70, 6.69* (2qW0;P4f1H£S

th| azole H; 6.23[err] (d, J=10Hz,

LEGW%;?B*

(%] @mjjusuniy
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(d, J=10Hz, Leu NH); 5.30[err] (ddd, LeuPr a-H); 5.10[err] (dd,
hydroxybutyric acid a-H); 5.02 (m; 4.97 (dd, a-H); 4.85 (m 2x a-H);
4.72[err] (ddd, Leu a-H); 4.60" (dd, a-H); 4.50* (dd, MeLeu a-H); 4. 17*

(ddd, Leu a-H); 4.04,4.00 (2s, N-Owe); 3.48 (g, J=7THz, MeAl a a- 3.4
3.21, 3.17, 2.9WO9MNM 2 47 (6s, N Me): 0.97,0.96 (2s, t-Bu-PEF E?ﬂ“é 3
1.50, 1.49 (2d, WO 97/ 19104 2 6

PCT/ EP96/ 05123 J=7Hz, MeAla [err]-Me); ﬂg}da J=6.5Hz, MelLeu d-&k);
0.62* (d, J=6.6Hz, Leu d-Me); 0.53", O. 35 J=6.5Hz Leu d-Me)}&0. 07*
(d, J=6.6Hz, Leu d-Me); -0. 08* (ddd Leu [err]-CH). A 3 anfrrrers
44: 30: 26, marked with *[err]': 8. 85:(:d CSNH err]); 8.60 (d, LRufr NH);

8.17 (d, CSNH err]); 8.083, 8. 00 (8@, =NH); 7.88 CSNH e -~ g6-7. 1
(arom); 6.28* (d, 10Hz, Leu NH); .07 err] (d, 7Hz, Leu NH); 5.&7" (d,
9Hz, Leu NH); 5.26* (ddd, LeuPr a-H), 5.22 §d, hydroxyv acid a.td)o

5.15-4.95, 5.08*(dd, hydroxy acid a-H); 4.8%(ddd, LeuPr a-H); 4858 (ddd,
Leu a-H); 4.37* (dd, MeTrpOwe a-H); 4.25[err] (ddd, Leu a-H); 4.Q9, 4. 05,

o
TS
~
~
=~
=
ho
=
3
2
.
-—
o~
w Jo
m
v .
R
A2
3 LN
%
o
3
=
m
N
o
o~
g g g
= @ O
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4.03* (3s, Ow); 3.89 (m a-H); 3.65*, 3.63", 3.52[err] (3q, 7Hz, MeAl a
a-H; 3.57 (m, 3.17, 3.16, 3.15, 3.22, 3.20, 3.05, 2.92, 2.55, 2.53 (9s,
NMe); 1.8-1.1; 1.05 (d, 7Hz); 0.99-0.82, 0.60, 0.55', 0.23", 0.17[err]
(4d, 7Hz, Leu d-Me); -0.15, -0.17'" (ddd, Leu b-CH). PKF 285-916 (thiazole)
WO 97/ 19104 WO 97/19104 27 PCT/EP96/05123
PCT/ EP96/ 05123 Bi ol ogi cal Activity The activities of the conmpounds of the
invention are tested in assays for cytotoxicity and inhibition of |ICAM 1,
VCAM 1 and E-selectin expression, cell prdf{fedation, as well as gr
inhibition of TNF rel ease and a correspondi ng assay for cytotoxi y. The
assays are carried out as follpws: HaCaT cells, a

spont aneousl y-transformed, nonstuforigenic _human kerating aeindll | | 1 NE
wi th highly preserved phenotyp% @i fferentiation characteris ;;Ti- of nor nal
keratinocytes (Boukanp et al.,&3988 J. Cell Biol. 106, 76H Ziumed a5e used
both for the cell proliferation assay and the o >

o
%3
@®©
2 4 o
p-22S
48

=
A~
“24g
N =
B 7
R
o
o
S
§~o
m
(R
S
th
5
o b
3
go
~F ag o~
Sa~
D
Ay
= g
m
m 8
Ml S
§ m
53
g5
1 T )
8 8 8 8 8 ©°
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ICAM1 cell Elisa. A ICAM1 CELL-ELISA ASSAY |. Keratinocyte | CAM1 Cel
Elisa The ICAM1 cell Elisa used to determne inhibition of |CAM1
expression is substantially as described by Wniski and Foster (1992, J.

| nvest. Der mat aql o 48-52). HaCaT cells are seeded in 96 well mcrotiter
plates (2x10[er¥ E’é? f’%/wel | in culture medium DVEM with 5% EESEPHSIZYy
Penicillin, 100ng/ M Streptonycin, 2nM @ utamne, 1 mM Na Pyruvate), grown
to confluency, and then incubated in fre#u Eex medi um (as for culture
medi um but with 0.5% FCS instead of 5% l Wi thout ITFN-[err]/TNF-[err]
stinmulation nmedium (test nedium+ 1000 UmM IFN-[err]/ 3ng/n1 [grr])
both in the presence and absence of the test c rske The
mediumis then washed away and the cell nonol ayers are 1%
par af onr al dehyde. The nonol ayers are incubated with saturating aygunts of
prinmary (nouse anti-|CAM 1 mnoclonal) and secondart use

3-am no- 9- et hyl carbazol e (AES P e, . _olub%e,
col ored product, which is eaS|Iy measur eg
reader.

=N

ppm
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Vo 97/ 1919-8275PCT . @ . 28

PCT/ EP96/ 05123 Il. Measure of Cytotoxicity After the AEC®reaction to detect
|CAM 1 is conpleted, the HaCaT nonol ayers, are rinsed with PBS (200 niL),
the PBS is pour ed off fromthe plates which are then patted dry on top of a
paper towel to renove excess |iquid. The ot t om surfaces of the nmicrotitre
plates are gently wiped with a noist facial tissue and then again with a
dry facial tissue and absorbance read at 492nm Before the nonol ayers can
dry out, 0.1 m of 0. 1%crystal violet solution in PBS (passed first
through a 0.2 mmfilter) is added to each well. The plates are then

i ncubat ed at room tenperature forCYQLOPEPESLIPEShed thoroughl y 5x with
PBS, excess fluid renoved as described above and their absorbance read
again at 492nm before the nonol ayers are able to dry out. Subtraction of.

Wol ot st 1A Iliv'geﬁﬁaé’?élét%ﬁeq?@%l?mfp%{l@s A kel i TApe igiiS8 of et g aphesion

present i F% These val ues are used to correct the AEC val ues. B.
Endot hel i‘a cef M 1 | CAM | and E-selectin Cell-Elisa Assay

Cellular adhesion molecules such as ICAM-1 , VCAM-1 and E-selectin are expressed on the surface
of endothelial cells, as well as keratinocytes for ICAM-1, in response to pro—inﬂémmaxory mediators
including TNFo,, IFN'y, IL1 and LPS. Correspondmg counter-hgands, e.g. LFA-1, VLA-4 and ]
SLE®, are expressed on the surfaces of circulating blood cells. Transendothelial mlgratlon of
lleucocytes durmg inflammatory processes, as well as extravascular cell-cell interactions, are
regulated as a result of the interactions between these adhesion molecules and their counter-ligands:
. Consequently, inhibitors of adhesion molecule expression offer potential for the treatment of many

disease states.

- Cyclopeptolides are cyclic molecules comprising amino acid residues linked together by peptide
bonds and at least one hydroxy substituted carboxylic acid residue which is linked through its

hydroxyl substituent to the neighbouring acid residue by an ester linkage.

Our copending patent application, published International patent application WO 96/03430
discloses novel cycloheptapeptolides which are inhibitors of ICAM-1, VCAM-1 and E-selectin
~ expression. We have now discovered further new cycloheptapeptolides of the same general

compound class, including compounds having particularly desirable properues

The present invention provides cycloheptapeptolides of formula I

‘_' A-BR,Leu-Leu-C-X-Y ™ | I
wherein: | ' | ' | REPLACEMENT SHEET
| " AMENDED SHEET €A FED T8
; . - IPEA/EP ~




The assa;]op'sszgglspe%-ron'ag-'v\ell cel - Elisa nethod usi ng é human
a

m crovascul ar endot helt cel't |ine HVEC-, |; and huhan u l'ical vein
endot hel i al 1@ khest HABMERLplaee! | S-are pretireated for; four TG o
R FREPEACEMAL L

t est conpound, i or the next 6-16-hotirs*with*T
par af ormal deh i ubsequent evaPuation of VCAM M1 or
E-selectin e i ndi rect i munoperoxi dase staj

! ' ! . | ng - peRMsase.
Cytotoxic effects are determined by counting the relativeln er ot cell

(G emsa UGl Sa¥colié adidesidbt SptioR nitibRed e test subst anpeb— TisSo
to the control” wells (solvent arnd nedia only). Conpounds &re scored .
positive if tMylﬁéd@ilbfﬁinijb?ﬁoﬁ%Mﬁmu&ﬁdby CAM 1 or E-sel ectiTw T nhi bition
wth <25%cell loss. Methodology |I. Cell line: The VCAM1 and | CAM1 assay
utilizes an i morhalgagen.atkoxy\optionallypreseqted ysiroxy-onaming CSNEORRer dscul ar

endot helial cellJlin g C-1; Ades et al., J. Invest. Dermatol. 99:

683- 690, 1992)&%&-&1 HgPEI s constitutively express low |l evels of | CAM1
whi ch are upregul . y nmedi ators. However, they only expreéss
o 3 e, Wby e0ul ieiein RY b4 BIRPAY) _

optionally substituted by
alkyl, halogen, cycloalkyl, optionally substituted thiazole, COOR; or
wherein'R'z is as defined above; |

. -

B is an o-amino-y-methyl-substituted octanoic acid residue; -
R, is hydrogen or methyl;

- Cisatryptophan or N-methyl-tryptophan residue of formula It

r cCo—

CH;—CH—N—

SuGENE T
N~ R s o

1 4
R3

wherein R; represents‘hydfogen, alkoxy, alkyl o‘r'benzyl,'R.; represeﬁts hydrogen or
halogen, Rs represents hydrogen or methyl and -—-- represents a single or double bond;
Xisan a-arnino—subsﬁtuted (C; to Ci4) carboxylic acid residue, and |
Y isan o-amino- or N;methyl-a-axixind substituted (C; to C,o) carboxylic acid residue,
provided A is not an unsubstituted o-hydroxy-substituted butyric acid residue, and
provided that when A is a glycolic acid residue o-substituted by ethyl, the ethyl residue is optioné]ly
substituted only by amino, hydroxy, chloro, alkoxy, optionally substituted thiazole, optionally
substituted vinyl, cyclopropyl, CSNH; or -C=CH. | |

In formula I the N-terminal to C-terminal orientation of the amino acid residues is in the clockwise
direction, and the peptolide ester bond is between residues A and Y. When R; is methyl, the

residues R;-Leu and Leu are N—metllyléleucinc and leucine residues respectively.

AMENDED SHEET THIS SHEET HAS BEEN
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cytokine stinulation. Do response and ti ne-course exp
petformed to determ ne the optimal conditions for induci
| CAM1 expression. Il. Gowh conditions: HVEC-1 cells akeee
flasks (Nunc) under standard conditions '(337[err] C, 5%
10[err] cells/m culture nmedium (CM = Endot helial Cell
Cl onetics] supplenented with 10% FCS, 10 ng/m human EGF
1mg/ M hydrocortisone (Signm # 0888), 2.2 g/I NaHC(err],
g/l sodium pyruvate, 4 mMglutamne, 100 Um penicillin &nrd

strept ony prdferablif AgS a glybdhé 5018 $ésidiea Whedh i6 @s—%%’mﬁxtddﬂ? H, rheﬂhyll% &Eﬂ%ﬂtmaﬁy
mn) and resuspension, the cells are reseeded ever 3 days at a 1:3
'splittingsubstituted Hylahnnd/@pdtloxy,whlbm @kioky, @Bbmallﬁlsulmmﬂﬁl mzble,fdpabnajb'tsubmmted
mcrotiter, pI ates are recoated wi th bovine fibronectin (FN, Sigma # F1141)
and then ¥syheycleprepyl, el el 1 s/wel | in 200 M of EBM growth nedium
and i ncubated overni ght The followi ng day the culture nedium (CM is
initially replaced with 200 m /well of EBM assay nedi um (CM suppl enented -

wi th 5% FeRel a5l esd aN- nﬁ@iﬁuﬁ%h&%ﬁﬂﬁé‘%ﬁﬂula 10, wherein R; represents hydrogen, (C, to
C.)alkoxy (especially methoxy) or alkyl and R, represents hydrogen or halogen.

(’ PCT/ EP96/ 05123

Preferably Xisan a—ammo—substltuted (C4 to Csg) carboxylic acid res1due, which is optionally - or
v-(C; to C,) alkyl substituted. Most preferably X is an ¢i-amino-B- or y(C, to C4) alkyl-, especrally

methyl-, substituted octanoic or a butyric acid residue.

Preferably Y is an N-methyl-o-amino-substituted (C, to C,4) carboxylic acid residue, Which is
optionally #- or ¥-(C, to C,) alkyl- substituted. Most preferabiy Y is an N-methyl-alanine or N-

" methyl-valine residue. -

The invention includes open chain peptides or peptolides corresponding to the compounds of
formula I; for instance, the open chain molecules obtained by either cleavage of the ester bond
between residues Y and A or cleavage of an amide linkage between any other adjacent pair of the

acid residues. Preferred open-chain derivatives are compounds of formulae IV and V

H-C-X-Y-A-B-RjLeu-Len.OR; v
~ and |
HA-B-R,Leu-Leu-C-X-Y.OR; A4

wherein R, represents hydrogen or alkyl, e.g. C;.4 lower alkyl.

Preferred compounds according to one embodiment of the invention are the compounds of formula

I
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repl aced!Qf B275(BE T of.edi um containing either (1) a
concentrations of the test conpound, (2) corr¢€sponding -Co
sol vent / met hanol - extracted nmedium or (3) EBM assay ‘nedif
incubated for 4 hr at 37[err] C. Each 96-wel |l 7assay is
duplicate wells. The cells are then sti il at ed by addin _
concentrated cytokine solution (2000 Um TNFa) and i ncub —%6—hr—at
37[err] C. The cell nonol ayer |s then washed with 1% par af or mal dehyde in
EBM nmedi um fixed in 2% QI 5 at roomtenperature (RI)
and rinsed several t|E g&q_i, PEl The Pt% )%’ rg ed fromthe cells, and
t he nonol ayer is incu fini ng 10f4 nor nal goat
serum (NGS). The NGS solution is replaced with 100 ni/wel | ‘of the anti-
VCAM 1 or | CAM 1 nonocl onal antibody and incubat ed overnight at 4[err] C.
The mAb solution is then renpoved and the cells rinsed several times with
PBS, fol k\gugsh.by incubation with PBS containing 10% NGS for 30-60 mn at
RT. The NGS solution is renoved and 100m of horseradish - '
per oxi daggismgljeoliateid residue oposally pesubgtitated by Howsethy§G ant i body (Tago; 1: 500
dilution in PBS containing 5% NGS) is added and the plates incubated for 1
hr at RTB,iten aeminedamgthyl-substituted octanoic acid resxdue,

R, is hydrogen or methyl;
Cp is a tryptophan or N-methyl-uyptophan residue, whmh is optionally N’<(C, to Cy) alkoxy

LGNNI nSHERT

al one and

 substituted; _ - . "

This Sheet Has Been R

L (Hhmwa I Illl
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REPLACED
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antibody is then renmoved and the cells'rinsed in PBS, ch is then
replaced with 150 ml/well of a freshly-prepared .and-filtered AEC sol ution
(3-am no-9et hyl - carbazol e; Sigma) and the plates incubat

RT: The perpp i's removed 3t the cells ri hsREPLAREPEY
absor bance ﬂmmmnmnrmmﬁn a mcrotiter plate reader 50 nm and
corrected for "blank™ of ré&ference values at 690 nm [V. |E s?gq:g’gn%a :
The E-selectin assay is perforned usi @LAMmeShly isol ated {HYVEC, essenti aljl
as described for the VCAM1 or | CAM1 assay except for als a-
stinulation (6-8 hours). V. Measure of Cytotoxicity (Celllloss based_an

nucl ear stain): The endofhel.i al | I.s are destai ned by reptacing the PBS
Wit h 65% bt han@iYFPERNRS RT3 SF AL AESTRG S t b contr ol by

m croscopi ¢ eval uation. The—€glhss 3 IS digpsed— distilled water
(Aquadest) and the nonol ayfr cover'ed with a 33% G efrsa sol ution in Aquadest
for 5 mn at RT. The mllsW’ hdest and air dry for at

| east 15 nmin. Mcroscopic evaluation is used to check that only the nuclei
are stained, wth essentailly no cytoplasmc '

‘wherein:
A is a glycolic acid residue optionally o-substituted by
methyl, ethyl or vinyl, optionally substituted by
halogen, alkoxy, optionally protected hydroxy or amino, CSNH,,
COORy, vinyl, -C=CH or thiazole,
wherein Ry is H or lower alkyl,
. optionally substituted by
, ' alky), halogen, cycloalkyl, optionally substituted thiazole,
COOR; or -C=CH, ‘
 wherein R is as defined above;
B is an o-amino-y-methyl-substituted octanoic acid residue;
R,is hydrogen or methyl;
C is a tryptophan or N-methyl-tryptophan residue of formula Il

Cu O
N~ R >

wherein R; represents hydrogen, alkoxy, alkyl or benzyl, R, represents hydrogen or
halogen, Rs represents hydrogen or methyl and — represents a single or double bond;
Xisan o-amino-substituted (C, to C,4) carboxylic acid residue, and

__Y is an o-amino- or N—methyléa—amino substituted (C; to Cyo) carboxylic acid residue,

AMET'EgSESPHE/ET o THIS SHEET HAS BEEN
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DRERmCE%&erﬂ*EFT ‘\
Am . Vi .
3468 SWJ _

t he nean AEC

~
st ai ni ng. 1%’%%5£ngsorb e val ues are.read oh a nicrotj
550 nm and corrected for™" bl ank" values (rows mithgut o8 s
Data Eval uation: The AEC values for constitutive: VCAM b or

expression ( wel I's) are essenti‘al |l y’équ
an i sotype- "Bﬂm"ﬂm,mﬂﬂmﬂm and repredént the background -

96-wel |l plate,*the meam constitutive value is subtracted fro
vaI ue for each cytokine-stimulated group (EBM and sol vent co

as test Substag&%)ded%%ubiwsmuﬁteat&m &Butﬁféﬁ'bﬁ haa&&metﬂnat ed
| CAM 1 and induci ble VCAM1 or E-selectin adhe5| n nol ecul e (CAM

expressi on (repRivided tHabwhén Afa a&uq&ld&@-%mﬂuyeﬂgl eyl esiddess by
the corresponding nean G ensa value, resulting in a nunber which estimates
relative | evel eptivhallvbstitnted salydy afnino, hydroxy chios, klkdxy) sptignallpsubstiuted t he
nunber of nucle| (referred to as AEC. G ensa ratio). AEC ‘stlrrul ated) - AEC
(unst i nul at ed) thiazalecoptionally SIWW!IQIK)WCIOPWP)’I CSNH, or 31

PCT/ EP96/ 05123

et oot "

2. A cyciopeptolide according to claim 1, in which A is a glycolic acid residue, whichis o-
substituted by H, methyl or ethyl optionally substituted by
amino, hydroxy, chloro, alkoxy, optionally substituted thiazole, optlonally
substituted vinyl, cyclopropyl, CSNH; or -C=CH. .
3. A cyclopeptolide according to claim 1 or 2, in which Cis a NQmethyltryptophan residue of |
formula I, wherein R; represents hydrogen, (C; to C,)alkoxy, especially methoxy, or alkyl
and R, represents hydrogen or halogen.

4. A cyclopeptolide according to claim 1, 2 or 3, in which X is an oi-amino-B- or ¥-(C;.to C,)
* alkyl-, especially methyl-, substituted octanoic or a butyric acid residue.

5. A cyclopeptolide according to any one of claims 1 to 4, in which Y is an N-methyl-alanine
or N-methyl-valine residue. '

6. A compound of formula Ip

I._ Ap- By Ry Leu- Leu- Cpy- X, Yp—'l

wherein: _
A, is a glycolic acid residue optionally o-substituted by H or methyl;

- Bpisan a—amino-'y-meﬂayl-substituted octanoic acid residue;

B R;p is hydrogen-or methyl;
S 1 =t



1

e % r . e
AEC- CAM /108“18275/PCTAEC ‘ nsa ratio ‘Thérefore "actual " I ]S[WCSA&[ Niesi HEET
are determned by conparing the AEC G ensa val ues for a Ttest e Wwth

those of the stinulated control (EBM solvent). These val ues a! ije#e 1998
~anal yzed re err] values for G ensa al one. Stii ¢t Q
det e)r/m' ne V\,’}ﬂllmmlu mﬂmmm b} tion ver%os cytotoxicity (G dnga).prof-te

i ndi cates a "reél " hi%t whi ¢h should be pursued. C. HaCaT cell PRO__I FERATI ON

ASSAY HaCaT cells are cultivated.in DVEM (G bco # 074-02100) lsuppterernted
with 2.2 g/l NaHERArgptophanr Mmsth 1-aﬁsdb;§tmmésmteamch plibhdligeS(C deaix
cal f serum(F%) penicillin (10 streptonmycin (10%19 /S(ml) y
gl ut am ne (tomhsiﬂniﬁe t he final concentratlon by 4 mM). For the

proliferation gssay, cells are detached b ypsi ni zati on, suspended |.n
fresh mediu rkléﬁﬁ“ 2EURerSPhsHRtegd JI9 b’ i¢ acid yesidpeandt a final density

of 4000 cells/Q.2 nl/well 24 hour t di IS re Iaced

o th fresh bk SomE o A RRLO A aRRE (e Gp Pao Eaf ter
3 days of incubation-at 37[err]C5%CJerr], the extent of cellul ar
proliferation in conparison to solvent controls is nmeasured by a

col ori metxic @a@ayo@a@ffm ‘es relative cell mass using the dye _
sul f orhodam ne B ( Skehan et , 1990, J. Natl. Cancer Inst. 82, 1107-1112).
The "starting cell nunber” |s determ ned by nmeasuring the relative ceII
mass on day 0. The results are

L
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o 1fes coPY ARDX-TIS-£
expressed as % Inhibition =. 100 -* % control absorbance (where SMPME;'ENENT SHEET
control = 100% and represent the average standard devi ation.of ree :
nmeasurenents. A dose-response curve is plotted §em REpgACEMENT SHERTANd S{Ihe
concentration required for hal f-maximal i ?‘ll biti Oﬁﬁeg@h@)m@ddgtwngwd3
by linear interpolation. Maximal inhibiti W t o‘gﬁr (g)oss},gi;gcest@u@d .....

represented by the "starting cell nunber” and i gé@t%ﬁ% %L:Q%%/ged[).‘:..

I nhi bition of TNF release 1. Mnonuclear cells gr ey pased
Pq EAbﬁypaque é%ém 1 peg

separation according to the nethod of Hansell et} al

peri pher al Ald Dglycolit atid sdsiduy optivnaliy esnbstingediby T i C S@I?Iﬁmm 18%

. nm
(1991) 145: 1oaetyyla¢tw1@smyhpp@neléhwmm@dbbn of| 1 r@Fc%WE
1640 plus 10% FCS. | | s are er| al _dil est
conpounds for 30 m P@ﬁ@'ﬁ‘?‘?"%‘m Y g WG?W‘?%
Wm) and LPS (&xf/or fHidzoft"d subsequently further incubated for three
hours. | ncubation |§rtermﬁnnat ed by centrifugation at 1400 RPMfor 10 mn.

TNF[err] in the superdnRaBIH oflowepalkyled using a commercial ELISA (I nnotest
hTNF[err], available from -
optionally substituted by
alkyl, halogen, cycloalkyl, optionally substituted thiazole, COOR; or
-C=CH,

wherein R, Js as defined above;

B is an o-amino-y-methyl-substituted octanoic acid residue;

R, is hydrogen or methyl; -

C is a tryptophan or N-methyl-tryptophan residue of formula I
co—

CH;—CH—N

L, Lo
2 R
¥R

wherein R; represents hydrogen, alkoxy, alky! or benzyl, R, represents hydrogen or
halogen, Rs represents hydrogen or methyl and ——— represents a single or double bond;
X is an o-amino-substituted (C; to C,4) carboxylic acid residue, and
Yisan o-amino- or N-methyl-o-amino substituted (C; to Cyo) carboxylic acid residue,
provided A is not an unsubstituted o-hydroxy-substituted butyric acid residue, and
provided that when A is a glycolic acid residue a-substituted by ethyl, the ethyl residue is optionally
substituted only by amino, hydroxy, chloro, alkoxy, optionally substituted thiazole, optionally
. substituted vinyl, cyclopropyl, CSNH; or -C=CH.

In formula I the N-terminal to C-terminal orientation of the amino acid residues is in the clockwise
direction, and the peptolide ester bond is between residues A and Y. When R, is methyl, the

* residues R;-Len and Leu are N-methyl-leucine and leucine residues respectively. REPLACEMENT
- . SH
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I'nnogenetics N V., Zw jnaarde, Belgium. The conpounds are tes
concentrations of fromO to 10 MM Exenplified conpounds.of formula I,
especially preferred conpounds of formula Jp, Ip', Ip", VII, I X and X,
suppress TNF release in this assay with ar?'IC[err] of fromabout 5 up to
about nM Il. Cytotoxicity Cytotoxicity is determ ned on THPI cells (5 x
10[err] / well) which are incubated in the presence of IFNy (100 W nl) and
LPS (5 ng/ m) and presence and absence of test conmpound for 24 hours at
37[err]C. Percentages of living and dead cells are assessed by

col ori net rPreferabinduis a glyaolic agid residyeawhich ds gristbsitetad by (ﬂf Gﬁ'&'ﬁ&ﬂ@“aﬂy
| | b ' t hod 3
B R T e e ST AR SR S

cyt ot oxi Ci | assay, e.g. an I(err] of from about 100
{ﬁ{ %@ggﬁmf&‘i?ﬁ&ﬁih&-&bﬁ

up to abou

Preferably C is a N-methyltryptophan residue of formula II, wherein R; represents hydrogen, (C; to
C,)alkoxy (especially methoxy) or alkyl and R, represents hydrogen or halogen.

Preferably X is an o-amino-substituted (C, to Cg) carboxylic acid residue, which is optionally B- or |
¥(Ci to C,) alky] substituted. Most preferably X is an o-amino-B- or ¥-(C; to Cy) alkyl-, especially
methyl-, substituted octanoic or a butyric acid residue.

Preferably Y is an N-methyl-a-amino-substituted (C; to C,) carboxylic acid residue, which is
optionally B- or yv-(C; to C,) alkyl- substituted. Most preferably Y is an N-methyl-alanine or N-
methyl-valine residue. '

The invention includes open chain peptides or peptolides corresponding to the compounds of
formula I; for instance, the open chain molecules obtained by either cleavage of the ester bond
berween residues Y and A or cleavage of an amide linkage between any other adjacent pair of the
acid residues. Preferred open-chain derivatives are compounds of formulae IV and V

H-C-X-Y-A-B-Rleu-LeuOR; v
and
HA-B-Rjleu-Leu-C-X-Y.OR, \'4

wherein R; represents hydrqgen or alkyl, e.g. Cis lower alkyl.

Preferred compounds according to one embodiment of the invention are the compounds of formula
Ip

REPLACEMENT SHERT
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- 33- A cyclopeptollde of formula | in free, salt or ester form[err]

wherein: Ais a glycolic acid residue optionally [err]-substitut (ﬂgpngMEm SHEET
nmet hyl , ethyl or vinyl, optionally substituted by hal ogen, al kox

optionally protected hydroxy or amno, CSNyerr], COOR[err], V|nyI

~-Cerr]CH or thiazole, wherein Rerr] is or [omer al kyl , optionally
substituted by al kyl, hal ogen, cycloal kyl, optionally substituted thiazole,
COOR[err] or -Clerr]CH wherein Rerr] is as defined above; B is an

[err]-ami no-[err]- et hyl._suhﬁ-tﬁlgmfepﬂcmdtanﬂpe)%ei\g_ujsi due; R[err] is

hydr ogen or nethyl;
Ip

wherein:

A, is a glycolic acid residue optionally a-suﬁsﬁmned by ___ methyl;

Byisan 'a-atnino-'y-methyl-substimted octanoic acid residue;

Ry, is hydrogen or methyl;

G, is a tryptophan or N-methyl-tryptophan residue, which is optionally N’-(C; to C,) alkoxy
substituted; . '

X, is an o-amino-substituted (C, to C,,) carboxylic acid residue; and

REPLACEMENT SHEET

29 MAY 1998




C is‘_a tr‘yptophan or N-nethyl-tryptophan residue of formula Il [err]
wher€in R3 represents hydrogen, alkoxy, alkyl or benzyl, R4 repr RESLAGEMENT SHEET

hydrogen or hal ogen, Rl err] represents hydrogen or net hyI and [err]’

represents a single or double bond; Xis

Jerr]-amino-substituted (CJerr]

ety el IIERMINI IS o T ore) Yoo hor ) carboxyl i e aci o

residue, = pro%ided" iss mot an unsubstituted a-hydroxy-subsituted butyric

acid reS|due

and provi ded that when A CLAIM§ ycolic acid residue

[err]-substituted by ethyl, the ethyl residue is optionally substituted
hydroxy, chloro, alkoxy, optionally substituted thiazole,

optionally substA } iBY bf £ quﬂwwtﬁm%] or -CJerr]CH 2. A

corrpoundo formula I"p [err erein:

only by am no,

"‘ A-B-R Leu-Leu-C-X-Y ™~ ] I

wherein:
A is a glycolic acid residue optionally o-substituted by
methyl, ethyl or vinyl, optionally substituted by
halogen, alkoxy, optionally protected hydroxy or amino, CSNH,,
COORy, vinyl, -C=CH or thiazole,
wherein R; is H or lower alkyl,
optionally substituted by
alkyl, halogen, cycloalkyl, optionally substituted thiazole,
COOR,; or -C=CH, o
wherein R; is as defined above;
B i an o-amino-y-methyl-substituted octanoic acid residue;
R; is hydrogen or methyl;
C is  tryptophan or N-methyl-tryptophan residue of formulaIl

co—

CH CH—™N

2
CLKL, = =
ca Rs
N R

REPLACEMENT SHEE:
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wherein R; represents hydrogen, alkoxy, alkyl or benzyl, R, represents hydrogen or

halogen, Rs represents hydrogen or methyl and — represents a single or double bond;

X is an o-amino-substituted (C; to C,4) carboxylic acid residue, and

Y is an a-amino- or N-methyl-oi-amino substituted (C; to C,o) carboxylic acid residue,




Alerr] is-a glycolic acid residue optionally [err]-substitut edRERHAREMENT SHEET
Blerr] is an [err]-am no-[err]-nethyl-substituted octanoic acid residue;

Rlerr] is h : ; Clerr] is a tryptophan or N-nethyl-tryptophan
resi due, Whﬁﬂmg"u)mulmumu N-(Jerr] Cerr]) al koxy substituted,
X[err] is an* efr]tan no-sudbstituted (C[&rr] to Clerr]) carboxylic acid
residue, and Y[err] is an [err]-amno- or N-nmethyl-[err]-am no substituted
(Clerr] to C(ferr]) carboxylic acid residue. 3. A conpound of formula
I[err]" [err] W&%ﬂﬂﬁﬂmﬁﬁﬁﬁd&da aroky-substissdbueynid avideresiqueaansd as
defined in clai®m?2 an A'p1s an [err] hydroxy- substituted butyric acid
resi due which ipfo‘[i&lardmﬁ‘y&ﬁmihutggdo]wacﬁ rgsiduepo-siibstitedibyeethyl, the et%l)gmdue is
wherein Rierr] ‘represents a |ower alkyl group e.g. a (ferr Iom&r. %yl

gr oup. optionally substituted only by amino, hydroxy, chloro, alkoxy, optionally substitu

thiazole, optionally substituted vinyl, cyclopropyl, CSNH; or -C=CH.

2. Acompound of formula Ip

r— Ap- Bp- R1 IJ.;au- Leu- Cp- Xp- Yp——l '

Ip'

wherein:
A, is a glycolic acid residue optionally a-substituted by ___methyl;
B, is an ovamino-y-methyl-substitated octanoic acid residue;
Ry, is hydrogen or methyl; .
C, is a tryptophan or N-methyl-tryptophan residue, which is optionally N’<(C; to C) alkoxy
substitated; |
X, is an o-amino-substituted (C; to Cy4) carboxylic acid residue, and
Y, is an o-amino- or N-methyl-ot-amino substituted (C; to C,0) carboxylic acid residue.

3. Atompound of formula I’

'-—— Ap- Bp- RlpLeu‘ Leu- Cp- Xp- Yp—I

Ip

wherein By, Rip, C,, X, and Y, are as defined in claim 6 and A’p is an o hydroxy-

substituted butyric acid residue which is 7 substituted by a group of formula VI

This Sheet Has B ‘REPLACEMENT SHEET
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4. A compound of formula I[err]" [err] I'p wherein Bferr], REHA'CEMENTSHEE'I]

Cerr], Xerr]

and Y[err] are as defined in claim2 and A[err] s an .

[err] hydroxy substituted butyric acid gldue [err] substituted by a group
S

of formul a

ents hydrogen, |ower alkyl or

ME mmﬂmm“ ﬁ?%g]tgggt her with position 5 of the

phenyl or f
hi azol yl ri ng S, L ®A gyctopeptolide of formula VII, I X or Xin free or
salt form 3 6 [err]
o
N _
wherein R; represents a lower alkyl group e.g. a C4 lower alkyl group.
4. A compound of formula I,
|—— Ap' Bp' Rl J—eu' Leu- Cp’ Xp- ij '
wherein Bp, Rip, Cp, X, and Y, are as defined in claim 6 and A, is an 0. hydroxy
substituted butyric acid residue vy substituted by a group of formula VII
' 1
ur vII
_<3 |
: 3 _Ag
N R,
wherein R represents hydrogen, lower alkyl or phenyl or forms a carbocyclic ring
together with position 5 of the thiazolyl ring.
5.

A cyclopeptolide of formula VII, IX or X in free or salt form

REPLACEMENT SHEET
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6. FM%?% deposited as DSM 10275, ‘as heﬂgﬂ%g}ﬂgﬂ' 'SHEEE

descri bed, derivative thereof. 7. A process for the
priepar amm & M‘ﬁd accordi ng tg claim1 which conprises cultivating
strain 10275) or a ?ant or derivative thereof or a

simlar ungal species in nutrient medium and recovering the conpound
therefrom 8. A pr he prgparati on of a conpound according to
claim1 which conprises: a) t hey pregar at\l on of conpounds of formula
I, wherein Ais substituted cthng correspondithg conpounds of
formula |, wherein A is substitiuted| by , th nucl eophiles, preferably an
al cohol, with appropriate ©agié¥r acidrc Msis, pref erabl y

hydrochl oric acid, in organid solvents, prefer ny ‘eth b) - for the
preparation of conpounds of o ko met hyl
substituted, reacti ng corrgsponfi gounds of _for mula |, wherein Ais

substituted by -CH g(r]-OHf wit I fpounds such as

al kyl hal ogeni des ¢ zo1corﬁJoun s with. wi t hout catalysts, or c) - for
t he preparation -of ppoumds of f al, ein Ais substituted by

RE?LJ[\ AENT SHE £ )'
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este’rifyi’ing ' ounds of fornula I, wherein Ais s ol
by COCH, by qmﬂ'gaﬂpimgwjﬂmrpreferabl y by conversion into the gg?’aﬂcttmq SHEET,
chl oride with'e. | ori de and Heatment Wi th an appropriate '

al cohol in the presence or absence of anacid binder, or d) - for the

I o1 O, B oc FGRRY ot BRI OR ceronir RS 1015 a8 derinhgftas gervtiRed. or a

substituted by k4 Pﬁfe hydri des or boron hydrides, preferentially
borane di net hyl su iég&iéﬁb’ ex,ﬂJolf'n organi c solvents, or e) - for the
preparation of conpounds of fornmula I, wherein A is substituted by

optionally_substituted vinyl, reacti correspondi conpounds. of fornul a

|, wherei nZa i &\ PRssss; for the prsparatipy of,Acqmpo P‘F"Qr‘ﬁ'gg_a Eig?m gr Wh‘cft‘S@"fB"sgs

E:ﬂ{ eﬁ P]eNﬂ{ glrof‘]r Wity sEAIRISNEG70D (DIMU0273) or'l Ghifthrit dF dcivatives ekdd & LY
similar fungal species in nutrient medium and recovering the compour_nd therefrom.

|e0

A process for the preparation of a compound according to claim 1 which comprises:

a) - for the preparation of compounds of formula I, wherein A is substituted by COOR,,
reécting corresponding compounds of formula 1, wherein A is substituted by CN, with
nucleophiles, preferably an alcohol, with appropriate basic or acidic catalysis, preferably
hydrochloric acid, in organic solvents, preferably ether, or _

b) - for the preparation of compounds of formula I, wherein A is alkokymethyl
substituted, reacting corresponding compounds of formula I,.wherein A 1is substituted by
-CH,-OH with alkylating compounds such as alkylhalogenides or diazo-compounds
with or without catalysts, or |

c) - for the preparation 6f compounds of formula I, wherein A is substituted by COOR;,
esterifying corresponding compounds of formula I, wherein A is substituted by COOH,
by standard methods, preferably by conversion into the acid chloride with e.g. thionyl -
chloride and treatment with an appropriate alcohol in the presence or absence of an acid
binder, or |

d) - for the preparation of compounds of formula I, wherein A is substituted by CH,OH,
reducing corresponding compounds of formula I, wherein A is substituted by COOR;,
with metal hydrides or boron hydrides, preferentially borane dimethylsulfide complex,
in organic solvents, or |

e) - for the preparation of compounds of formula I, wherein A is substituted by
optionally substituted vinyl, reacting corresponding compounds of formula [, wherein A
is substituted by CHO, with a Wittig reagent, or

REPLACEMENT SHEET
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wherein Ais sub drogenat i ng correspondi ng
conpounds of formula I, wherel n A |s substltut ed by CH:CBr [err], or :

for th t f MR TN A b
cycl opropyl | 1 g AR et o L GRS #f&ﬁ%s ’

substi t ut ed bYrthhdi'xYé cod@sls&hdﬂi ﬂ?&ﬁk&r&foﬂméi whefeld Atlbﬁxbeﬁ:a&arb?tcmm,o&
conmpounds of formula I, wherein IS substituted by CSNH2, reacfing

correspondi ng g}erfpoﬂncptepafaubnroﬁnbmpbundh@f&nnuh I, svherelirs i i substitited BNCaCHG
sul fur derivat referabl th di phe odjthiofc aC|d e, g. by
refluxing a so"‘%‘?"i’ﬂﬁ nFHng G '\ﬁm Mﬁ&?‘f’\%‘qéq 13, fulpsyyted gyl
wherein Ais S(E'ﬁéCBh bed by CN or j) for the preparation of preferred
conmpounds of formla ITerr]'" [.err] wherein the substituents are as defined

in claimd4, regctiferythe prepyratior ob fcompoundsaof [a!mu]a L whenemi A ZL‘[ substituted by

bst | t d
[oPreSent S AN G oo Yeacting corresponding compounds of formbla 1 wherein A 18 substited

by vinyl, with diazomethane, or

reduci ng corres of formula I, wherein Ais s bsREP
CH[grlr]gl[err] p rmllm ml lﬂﬂﬂl par atlon of corrpoulnds o:‘ folrerI a M,Cfmm;r sHEET

i) - for the preparation of compounds of formula I, wherein A is substituted by CSNH,,
i'cacting corresponding compoundé of formula I wherein A is substituted by CN with
sulfur derivatives, preferably with diphenylphosphinodithioic acid, e.g. by refluxing a
solution of the sulphur compound with a compound of formula I wherein A is
substituted by CN, or

i for the preparation of preferred compounds of formula I’

B Ay Bp- R, Joeu- Leu- Cp Xy Yp—

I
p
wherein the substituents are as defined in claim 8, reacting a compound of formula I,
wherein A"’ represents an o-hydroxy-substituted butyric acid residue y-substituted by -
CS-NH,, with a a-halogencarbonyl compound of formula XTI |

Hal-CH,-CO-Rs . Xm

wherein Rg is as defined in claim 8 and Hal represents halogen, or with the acetal of the

“compound of formula X111, or |
k) for the preparation of formula I’

'——' Ap‘ Bp‘ Rl J.aCU‘ LCU‘ Cp" XP‘ Yp—]

} Ip !

wherein the substituents are as defined in claim 7, reacting a compound of formula Ip’

wherein Ap’ represents an o-hydroxy-substituted butyric acid residue which is ¥

substituted by -CHO, with alkoxycarbonylmethylenetnphenylphosphorane or

R — REPL ACEMENT SHEET |
This Sheet Has Been Re; 1} THIS SHE-ET HAS BEEN
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CS-NH ért], with a err -haI ogencar bonyl conpound of fornula Xi héﬂ—@t -
MENE SHEET

9:[ gT ;} m:4 and :1]", %um u mmmogen ggx\l/vll 'lt hm{]ﬁreegge?[afrg ![fle conmpound
t

of formula XII1I, "for the prepa ion of formula I[err]" [err]
“wherein the s st t ents are as, define cl aj rea a co und of
fornu: alp \/\Hg J‘If’rn R[@'FPT‘“qne?frmgg%ﬂPf in*\ﬂﬂe&?%u‘ﬁ B%Ft"&‘/rl c
acid residue VBh6inkShé Fhetho x %&Qﬁ%'ffdﬁ %Q un&"@ den[lB L wherem l%;hrepresents

al koxycar bonyl net hyl'enetri p osphor a or 91) - for

preparati on ofOCHgeounds of formula I, mhereln R[err] represents hydr ogen,
th t f | a |

Oy 1 e e eGP P DR 9Pt Wi the SASST . B RhLks o

smgle bond, reducing compounds of formula I, wherein the symbol —- represents a
double bond, or " |

n) - for the preparation of compbunds of formula I, wherein R; represents alkyl or
benzyl, introducing these groups into compounds of formula I, wherein R3 represents
hydrogen, or

0) - for the preparation of compounds of formula I, wherein R4 represents halogen,
halogenating compounds of formula I, wherein R, represents hydrogen, or _

p) - for the preparation of compounds of formula I, wherein R3 represents alkoxy and the
symbol --— represents a double bond, reacting compounds of formula I, wherein R;
represents hydrogen and the symbol -— represents a single bond, with an alkali
tungstate and hydrogen peroxide and alkylating the N-hydroxy-indol-intermediate,

and if desired isolating the compound of formula L

©

A process for the preparation of a compound according to claim 1 comprising cyclising
a linear peptide or peptolide comprising the acid residues A, B, RiLeu, Leu, C, X, and Y
as defined in claim 1, linked together in appropriate order. '

10. Therapeutic use of 2 compound according to claim 1.

11. A therapeutic composition comprising a therapeutically effective amount of a compound.

according to claim 1.
REPl \CCRENT SHEET
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N \fos w?bg ‘13‘@-‘*"3 6 .
m - .fof the preparation of conpounds of fornula I, wherein the synbol

£ﬁ;‘fLyasf;{ef:?ﬁ?ﬁgﬁﬁ'iﬁlﬁﬁmﬁzcLzﬁd?°zf°ﬁ;‘d? o REPLACEMENT SHEET

conmpounds of for err] ctepresents al kyl or benzyl,
I nt roduci ng t hes G cenmpounds of formula I, wherein R err]
represents hydrogen, or o) - for the preparation of conpounds of formula I,

wherein Rlerr] represents hal ogen, hal ggenati .conpounds .qf for al,
wher ei ndR[ e][ r% ﬁ@ﬁ?@s}@iﬂﬁﬂ@%@%‘ﬁ}%?‘hﬁ%ﬂf :F%W@ﬁéf'gﬁsér?cgwdml
conpounds of formula I, erein Rerr].represents . ;

[ e;nr)] r epr esentpsovideddha vehep dhig 2 g@%ﬁ‘(‘ﬁ %@8%%‘&?\%5&%& %%%%J%l%er ein
Rlerr] represents hydrogen and.t 2 r : Lbsgiheedoond,
W th hn o kal | GERAERDSBEaal T ALy EE ey flork SRRy ApkEndly Sl

N hydr oxy-i ndolﬂa%&g’r%ggmg,?ubsa ivﬁnyﬂ,ebgub?@pylsgsmm.conpound of

process

formula I. 9. or .the preparation of a conpound according to
claim1 conprising cyclising a linear peptide or peptolide conprising the
acid residugs ﬁ\c&ﬂpﬁlgbﬁd@uhmeu, C, X, and Y as defined in claim1,

| i nked together in ‘appropriate order.

[_ Ap-Bp- R'1 pLeu- Leu- Cp- X Yp_-]

wherein:
A, is a glycolic acid residue optionally ot-substituted by ___methyl;
B, is an a-amino-y-methyl-substituted octanoic acid residue;
Ry, is hydrogen or methyl;
C, is a tryptophan or N-methyl-tryptophan residue, which is optionally N'~(C; to C.) alkoxy
substituted;
X, is an a-amino-substituted (C; to C,4) carboxylic acid residue, and

Y, is an o-amino- or N-methyl-o-amino substituted (C; to Cyo) carboxylic acid residue.

3.  Actompound of formula L’

l—— AI'J' Bp- ng.cu- Leu- Cp- Xp- Yp-—]

Ip

wherein By, Rip, Cp X, and Y, are as defined in claim 2 and A'p is an o hydroxy-

substituted butyric acid residue which is 7Y substituted by a group of formula V1
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10., Thérapeutic use of a conmpound accor di né; toclaiml1. 11. A therapeutic

conposition conprising a therapeutically effective anount of a conpound
according to claim1.

o REPLACEMENT SHE;
QLT T SHEET

/\/koRz VI

wherein R; represents a lower alkyl group e.g. a C;4 lower alkyl group.

4. A compound of formula L'

[— A;- Bp- Rl pLeu- Leu- Cp— Xp- Yp—-'

Ip

wherein Bp, Rip, Cp. X; and Y, are as defined in claim 2 and Ap™" is an o hydroxy

substituted butyric acid residue vy substituted by a group of formula VI

1
S s VII
—g
3 4

N R,

wherein Rg represents hydrogen, lower alkyl or phenyl! or forms a carbocyclic ring
together with position 5 of the thiazolyl ring.

5. A cyclopeptolide of formula VII, IX or X in free or salt form
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f) - for the preparation of compounds of ‘formula I, wherein A is substituted by CH,NHa.
reducing corresponding compounds of formula 1, whcrci:n: A is substituted by CH,N;, or
g) - for the preparation of compounds of formula I, whcfein A is substituted by C=CH,
dehydrogenating corresponding compounds of formula I, wherein A is substituted by
CH=CBr,, or

h) - for the preparation'. of compounds of formula I, wherein A is substituted by
cyclopropyl, rcactixig corresponding compounds of formula I, wherein A is substituted
by vinyl, with diazomethane, or

i) - for the preparation of compounds of formula L, wherein A is substituted by CSNH,,
reacting corresponding compounds of formula I wherein A is substituted by CN with
sulfur derivatives, preferably with diphenylphosphinodithioic acid, e.g. by refluxing a
solution of the sulphur compound with a compound of formula I wherein A is
substituted by CN, or

i) for the preparation of preferred compounds of formula I,

[-_ A;- Bp-R, J..eu— Leq- Cp Xp- ij

— _ ' p
wherein the substituents are as defined in claim4, reacting a compound of formula [,™
wherein A,”’ represents an o-hydroxy-substituted butyric acid residue y-substituted by -
CS-NH,, with a o-halogencarbonyl compound of formula XIII

Hal -CH,-CO-R¢ ' X1

wherein Ry is as defined in claim 4 and Hal represents halogen, or with the acetal of the
compound of formula XIII, or .

k) for the preparation of formula I’

Ip

wherein the substituents are as defined in claim 7, reacting 2 compound of formula Ip’

l_— A'p- Bp-R, J..eu'- Leu- Cp- X Yp—|

wherein A,’ represents an o-hydroxy-substituted butyric acid residue which is ¥-
substituted by -CHO, with alkoxycarbonyimethylenetriphenylphosphorane, or
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(54) Title: CYCLOPEPTOLIDES
(57) Abstract

Cyclopeptolides  of
formula (I}, wherein A, B.

l-—-A-B-R‘Leu-Leu-C-X-Y—j

)

Rileu, Len, C, X and Y
are as defined, are inhibitors
of  adhesion molecule
expression and inhibitors
of TNF release and are

thus useful for treatment of inflammatory and other diseases which involve increased levels of adhesion molecule expression and/or are

mediated by TNF.




