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(57) Abstract ' , -B- logeC-X-

Cyclopeptolides of formula (I) wtwfem A, B, RiLeu, Leu, C, X : o
and Y are as defined, are inhibitors ofadhesionmolectﬂeexpmslmmdmmusmﬁﬂfmueannentofmﬂammatoryandoﬂlerdxseases
which involve increased lévels. of adhesion molecule expression. )
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may be 25

hal ogen,
Substituted by al kyl,

al koxy,

optionally protected hydroxy or am no,

-Clerr]CH, wherein Rerr]

_aryl substituted al kyl,
and represent hydrogen or al kyl

hal ogen or

CN, cycl oal kyl ,

Vi nyt,
tetrazoly

represents hydrogen or optionally

Rlerr] and Rlerr] are the sanme or
or formtogether with the nitrogen a 3-

di f ferent
to

6-- menbered ring optionally containing a second. heteroatont and
Rl err] represents hydrogen WD 96/ 03430
PCT/ EP95/ 02966 - or |ower alKkyl, Bis an

[err]-am no-[err]-nethyl-
i s hydrogen or

nmet hyl ;
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[err]
benzyl,
hydrogen or-

Rl err]

5 wherein Rerr]-
represents hydrogen or
and [err]

met hyl

. Yis an [err]-am no- or
carboxylic acid residue.-

N-t er m nal

cl ockwi se direction,

Y. When

Rl err]

substituted octanoic acid residue;

CjEE‘ﬁ‘FFVHPQDhan or -

represents hydrogen

R[err]

N-nethyr-tryptophan
al koxy, al kyl or
hal ogen, R err] represents

represents a singleror double bond,
X is an a-amino-substituted (CJerr] to (ferr]) carboxylic acid resrdue

Pwmmw;Fﬁmwﬁﬂﬁggum(qew]toqewn

is methyl,

—~+ln fornmula |
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Preferably A is an a-hydroxybutyric acid residue, which is

[err] -subst iwgbgesdsy cyano, . .. COOR[ err], whererhby R[erphmﬁgg@ts
hydrogen, lower alkyl with 1 to 4 carbon atoms or 15 di phenyl et
CONR[err]Rlerr], whereby R err] represents hydrogen or nethyl and R[err]
represents hydrogen or al kyl or e LPMPOUNEEr M t oget her with the
nitrogen a 3- to 6- nmenber ed rlng or a norpholinyl ring,

CH err] OH, COR[err], whereby R{err] represents hydrogen  or | ower
alkyl with 1t Jhns inxettion celates fo vygigneptalides aad| to theib tharappulig use asNnhibjtorsrof
| ower bon atons, al kyl optionally substituted
by azi do, am no, E%é \M@&%Lﬁréssqcﬁ'oro or al koxy tetrazol yl, cycl opropyl,
CSNH2 or -(err] CH Preferably Cis a Nnethyltryptophan resi due
of formula VI, i L er L1..r e . '

d err])al koxy, %@ﬁ%@?ﬁ%ﬁ‘n@%’%@ gg@&ﬁéﬁS%M hﬁcﬁrjggf'&)ge%regégkfésé)%‘?§éc#gagﬂ
or hal ogerp the surface of endothelial cells, as well as keratinocytes for ICAM-1, in respons@ to pro-

POT) o) 52966 flammatory meiators nglysing TNF, IFNy L1 a0 LPS, Gerraspapdine cepmier

E o C][ e E 2:][ ) € ?r ?@xrgs @. g’MZFAﬂr( wduﬁne SLEY; bré exl\%essed onfth@ﬁﬁﬁmilof yirdutating blcod
err err o Cerr a substi t st pre is an

[err]-am no-[ erce|ls- BF”%%‘F'PH“JN migration #&”@P?‘I‘ef 9" Qi TT“‘&Y QY Procegssse as yefly
nethyl -, subst Idsuaﬁrhvesémoear-éun mtdtEétionsC aRf rehulfed eréea result of the interactions
Prefe-rabI]ZOYrs an N net hy err]-am no- substltuted err%seﬂgerr

car boxyl i%0 aci detwagnthese \RF"‘ jon 5‘°'°°"'qssaﬂ9pihP5rP&PPS¢"{géW§ Iy %QPE‘P’F]
to (ferr]) al ky Edﬁéé‘?&i mblébae ex%§§|oﬁ bfférotdHtial er ih% tr%ﬂtd\\hrﬂm ﬁ\!hy disease siates.

al anine or N-nethyl-valine tesid onpounds of fornula |
conpri se asym’ré'!CMQYeG-ﬂS’t sm!ebtedmm@e@lme-w mhib@qrswé.edhesron molecylgexpression

configuration. I nvention includes open chain peptides or

. are curr%ntl avall
peptol i des correspon r¥g to tﬁe 10 - conmpounds of formula |; for .
i'nstance, the open chain nol ecul es obtained by either cl eavage of

the ester bond éﬁio‘ﬁ%ﬁi&ﬁ&&%ﬂ%@h&n&g&l& %mﬁnﬁﬁa 8o Ycididsilibs kel Wgadfer by
15 peptide bonds and at least one hydroxy substituted carboxylic acld residue which is
linked through its hydroxyl _substltuent_ to the nerghbounng acid residue by an ester

finkage.

We have now discovered a new class of cyclopeptolides which are inhibitors of ICAM-1,
VCAM-1 and E-selectin expression.

20 The present invention provides cycloheptapeptolides of formula | -

_I—-A-B-_R,Lm-m-e-x-Y—l I

wherein:
A is an o-hydroxy-substituted butyric acid residue optionally y-substituted by R,, which
represents CN, COOR,, CONR;R.. COR,, CSNH, or alkyl, which may be substituted by |
azido, halogen, alkoxy. optionally protected hydroxy or amino, vinyl, which may be
25 substituted by alkyl, halogen or CN,- cycloalkyl, tetrazolyl or -C=CH, wherein R,
represents hydrogen or optionally arylsubstrtuted alkyl, R, and R, are the same or
different and rep'res_enf hydrogen or alkyl or form together with the nitrogen a 3- to 6-
membered ring optionally containing a second hetereatom. and R, represents hydrogen



bet ween any ot her adjacent pair of the acid residues. Preferred open-chain

derivatives are conpounds of formulae IV and V o

H C X- Y- AVOR$0M3 ey OR[ er 1] |V 15  PCI/EP95/02966

and HA-B-R[err] Leu-Leu-CG X-Y.OR[err] -

V. J§* represents hydrogen or alkyl. A preferred :
subgr oup of conpoun 'of the invention is the conpounds of fornula Ip

[err] B is an aaminei-metind-substituted ogtanaictagitt wsidueLibst i t ut ed .butyric

d d bstituted b whi ch -
?g:ore;gfllt Sue %B?%hérypéﬁ%ﬁtﬂzgt Zdl Cllfl[ grr] )((HR[ ’(e:gO]Q[ erri : CONR[ err] R[ err],

COR[err] or (I]dza(}ﬂ[mtopﬂan or N-methylttyptopban Residue ofrfepmdaéﬂt s hydrogen or

optionally aryl substituted alkyl, Rlerr] and~Rlerr] are the . same or
different and represent hydr ogen or al kyl orjrormtogether with the
nitrogen a CCHINL ' 3

WD 96/ 03430 _ CHZ 1-N Vi

PCT/ EP95/ 02966 5- or d ring oé_’: i onal |y containing a
second heteroatom and Rl err] = 2 - Ohydr ogen or | ower- al kyl
Bl[err] is an a-amno-[err]-nethy -suNstitR;ted octdnoi ¢ acid resi due;
Rlerr] is hydrogen or nethyl; 5 C[err] is a tryptophan or -

N- net hyl -t rypt ophan resi due, which'i Bsopt ionally N - (derr] to (Jerr])

5 wherein R, represents hydrogen, alkoxy, alkyl or benzyi, R, represents hydrogen or
halogen, R,, represents hydrogen or methyl and =——- represents a single or double bond,
X is an o-amino-substituted (C, toC .) carboxytlc acid residue; and - )
Y is an o-amino- or N-methyl-a-amino substituted (C, to C,,) carboxylic acld residue

ln'formtrla I the C-terminal to N-terminal orientation of the amino acid residues is in the

10 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 an a-hydroxybutyric acid residue; which is y-substituted by cyano,

COOR,', whererby R,' represents hydrogen, lower alkyl with 1 to 4 carbon atoms or
- 15 diphenyimethyl, CONRyR,, whereby R;' represents hydrogen or rriethyl and R/

represents hydrogen or alkyl or Ry and R,' form together with the nitrogen a 3- to 6-

membered ring or a morpholinyl ring. CHon COR, ' whereby R, represents hydrogen

or lower alkyl with 1 to 4 carbon atoms, vunyl optionally substituted by CN, Br or lower -

alkyl wnth 1 to 4 carbon atoms, alkyl optionally substituted by azido, amino, hydroxy.

20 _ chioro or alkoxy, tetrazolyl cycIOpropyI CSNH2 or -C=CH. -

Preferably C is a N4methyltryptophan residue of formula VI, wherein R, represents
hydrogen, (C, to C,)alkoxy, especially methoxy, or alkyl and R, represents hydrogen
or halogen. ' '



aI'koxy substi t ut ed; X[err] is an a-am no-substituted (CJerr] to
Cerr]). carlwagspssaci d resi due, and ' Y[err] is an a- apcrEpe9i2966
N- et hyl - a- am no substltuted (Clerr] to (Jerr]) carboxylic acid residue.

A furthe bgr o ounds of the invention are the conpounds of
o lrJnrJ i Ir ; u grprg erab!y %?rg)a# a-gmmo-substitute[de(é,] to ca) oxyllcm rgsidue, which is

A [err] is an [g.bﬂaaltyymr&w(c& 4o T,) Amylesibeiitined! Mo&%&%f xdue é?phla@lﬂﬁé-Byor ¥

substituted by err] represents [err]

CONR [err] R [ erlf ° @@2@"{‘!61» eppecigiyymethig, ssqhsmaspdwtmer 3 buwec By'defﬁﬂd%e

hal ogen, al koxy, optlonally protect ed hydroxy or amino, vinyl, which nmay be
substituted hal.ogen or CN, cycl oal kyl, tetrazolyl or

-Clerr] CH, \AherPe'ssar#blx %ﬂs{a}n Nmtaﬂ@h@@lwubstﬁuwid%% garbexitlic gaigiresjdue, which
aryl subst '%Ut eds %bhuﬁauyFﬁ [s'rf e el digit huﬁéﬁﬁnéﬁemﬁéé\”ﬁremraﬂiy & gRtN -idthyi-

represent hydrogen or of forni'together wt nitrogen a

6- menber ed ri ngalanine or N-rnptbvlo\@neyem ai ning a second heteroatom and

R [err] represents hydrogen or |ower alkyl, B [err] is an

[err]-am no-[err]-nethyl-substituted oct anoi c acid residue; R[err]

i s hydrogen or Thetdompoupds of forrGulad coinprise asymmptriciCratoms and these may be in either .

IA\,I_ met hyl -trypt %@ﬁnonj?%bgﬁjg%r&fo formula [err]

The invention includes open chain peptides or peptolides corresponding to the
10  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 ahy other adjacent pair of the acid residues. Preferred open-chain derivatives

are compounds of formulae IV and V

H-C-X-Y-A-B-R,lLeu-LeuOR, v
15 ’ . and
HA-B-Rleu-Leu-C-X-Y.0OR, v
wherein R, represents hydrogen or alkyl.

A preferred subgroup of compounds of the invention is the compounds of formula Ip

I-_-— Ap - Bp - R1pLeu - Leu - Cp - xp - Yp-—-A .Fp _

.

wherein:
20 A, is an a-hydroxy-substituted butyric acid residue optionally y-substituted by R,,, which
represents CN, optionally protected CH,OH, COOR,,. CONR,R,,, COR,, or -CH=CH,,
- whereby R,, represents hydrogen or optionally arylsubstituted alkyl, R,, and R, are the
| same or different and represent hydrogen or alkyl or form together with the nitrogen a



WO 96/ 03430

PCT/ EP95/ 02966 - wherein R [err] represents hydrogen, al koxy, alkyl .
or benzyl!? °FQ61°§43P] represents hydrogen or ~ hal ogen, PPQEHERIF02966
represents hydrogen or methyl and [err] represents a single or double

bond,:

car boxyl I c acid resi

5-%r 2o gb?ecﬁ‘?ng"‘oﬂmngﬁ\/ ébifﬁﬁﬂrﬂg% 5&:&9[!?9“ alrofh q\ﬂ rFf] }epresenfs

LS an err

N- et hyl - a- dmdmmmd@wml@d. (Cerr] to derr]) car boxyl | c aC| d resi due.

Al 'so the invenkiaan,. hm&lﬁgﬁ@, gullg regp@HgﬂsacggregmeJ nvention when in salt’

or ester form

The conpounds of

formul ae |1 Rypds hydrogareormethyber referred to as conpounds A and B

respect

[err]

10

15

20

$vel yé is a tryptophan or N-methyl-tryptophan residue, whlch is oLﬁ&fahy N(C, to C,)

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

A further subgroup of compounds of the invention are the compounds of formula I'p

‘—Ap-Bp R.'pLeu Leu Cp Xp-Yr !D

wherein: _ :

A isan a-hydroxy-substituted butyric acid residue optionally y-substituted by R',,, which
represents CN, COOR,,, CONR'y,R',,, COR‘_.,,, alkyl, which may be substituted by azido,
halogen, alkoxy, optionally protected hydroxy or amino, vinyl, which may be substituted

by alkyl, halogen or CN, cycloalkyl tetrazolyl or -C=CH, whereby R',, represents

hydrogen or optionally arylsubstuuted alkyl R’y and Ry, are the same or different and
represent hydrogen or alkyl or form together with the nitrogen a 3- to 6-membered ring
optib’nally containing a second hetea"o_atom, and R's, represents hydrogen or lower alkyl,
B', is an a-amino-y+-methyl-substituted octanoic acid residue;
R',, is hydrogen or methyt; ” |
C' isa tryptophan or N-methyl-tryptophan residue of formula

Q-




5 WD 96/ 03430 . :
PCT/ EP95/ 02988596/03430 have been isolated from cul tures of PEDEBB02%46r ai N
F924471/ 08 which was isolated from a leaf litter sanple collected

Bartal | ni o SaMTPEER S Comatan Etusiiady Al AN ot Bitioh i ieppepms ryerodSR ¢

Depar t nent halogen OR', Hgepresénts hydrogeftloronbthyl and o+ représentsua digld be double
provi si ons of n% dBudapest Treaty on 5 2 July 1993 and are identified
as deposit nunB8PUNRRL 21123. The characteristics of fungal strain

F92-4471/ 08 ar &' d¢ afrd-Befholsubstitofid (€, td;tD#)eafﬁbb(ﬂlc]acld residue, and The i nvention
I ncl udes the straln F92- 4471/3’8%% Q n |sg¢atedform P

nmutants amd deris/SEN/EEMiRRs L r%m'ae pstityted o\l AaExlic acid regidye,
are produced ' by this strain. The conpounds A and B and

rel ated conpounds may be obtained b cultlvatl ng F92-
Also the invention includes all the compounds of the invention when in sait or ester form

as well as in free form.

The compounds of formulae il and lil (hereinafter referred to as cpmpounds Aand B
respectively) |

®)




4471/08/NRRL 21123 or a mutant or derivative thereof or simlar fungal
species in

for exanpl ‘ev°a"’°8%3é’cr| bed in Exanpl e 2. ThePCT/EP95/02966

characteristics of the .conpounds A and B are given in Exanple 3. 15

Conpounds acchagk Béer Rolatéd arémeemtu.%e mdaﬁsﬂ.ﬁméwma Wﬁfch‘Wéé éahiear}rd?ﬁ

t he conpounds A and ch nprises . _

preparation of '%ﬁﬁ%’bﬁﬂ!@'ﬁ@'ﬂﬂ%’l’?ﬁ" |La 'W\'ér Argentina apg 'Sr@pta@se!y\ﬁgsmm the

whereby R2' i ﬁﬂ 'Qé‘tﬁ lo¥ of$tRith 3L sl %Wéﬂ&?ﬂ% f
~formula I, be R'[)g? re resgﬁﬁs{byaw\.l?w&epognuc %IQHﬁI | es, P

preferential | §f &wca!!te@hb!RRW{lwr%ﬁwe@m underthe provisianscofdhe Bud@ne@t Treaty on
catal ysi's, prQfJﬁfyefﬁs'saérH’arQyi@érﬂﬁng@d‘e}pﬁ&i ﬂﬂmbgr ﬂﬁﬁﬁrﬁﬁ2§°i’l¥ee%a?acten sics of

prefer entlal |y et her e preparation oun

formula I, Gﬂ'rﬁtﬁjbe%"‘f‘EﬂﬂﬁmﬂssmIbpl’emaftef in Examplact.i ng corrpounds of

formula I, V\/nerel n Rlerr] represents CN, using as nucl eophil.es
or gano- metal lic conpounds, preferentially Gignard. corrpounds
orlithio-al kyTkhe invention mqtudgs the steain tFO2-4471408 (NRBL 21928) in solatexhfosm and

D epar ot on oPBEER el ##P?#’%@ﬁ%?‘é?‘ﬁ@fgcﬁ?qep}oawwmer pRducsd
hydr ol yzi ng chymwsnhmof formula I, wherein Rlerr] represents COQOAl kyI

with mneral acid, pref er ent ially hydr ochloric acid I n aqueous
al coholic solution or base, or d) - for the preparation of

conmpountie of Ties compoundswh aneBrard mlathd bempesnust Raybbrdbedindd bﬁctﬂtwatln% F92-

| gf ;ﬁ&; él gt h%%HNEREfZI %ngrl 2 mMa\A\por derlvat e tFrlreoF o; gisn%gr fungal specugs in

WO 96/ 03430  nutrient medium and recovering the compounds therefrom, for example as described in
PCT/ EP95/ 0296 preferentially by conversion into the acid

chloride wit hé 'Bpletzhl onyl chloride and treatnent with an
appropriate alcohol in the presence or absence of an acid binder, or

e) - for the preparation, of conpounds of fornmula |, wherein err]
represents Cl—f aragteristics of the @Mﬂﬁ'ﬁﬁ:éﬂ‘b%ﬂg“ﬁﬂ ip &xample 3. wherein
Rl err] represents COCR[err] with metal hydrides 5 or. boron hydri des,
pref er ent ially borane di net hyI sul fide conplex, in organic solvents, or

£) - fok5the GomBaunss; 89paming JRpibEnverRsion: My, be: Prepatad ik Aeriyatisation of the

represents CQURSSmbSACaRd B, which comprises
a) - for the preparation of compounds of formula |, wherein R, represents COORz',
whereby R,' is alkyl optionally substituted by aryl, reacting compounds of formula |,
wherein R, i'epresents CN, with nucleophiles, preferentially an alcohol, with appropriate
- 20 basic or acidic catalysis, preferentially hydrochloric acid, in organic solvents,
preferentially ether, or ' |
b) - for the preparation of compounds of formula |, wherein R, rebresen_ts COAlkyl,
reacting compounds of formula I, wherein -R, represents CN, using as nucleophiles
"organo-metallic.compoi.mds.__ preferentially G rignjard c_dmpound_s orlithio-alkyls, which are
25 reacted in aprotic organic solvents, prefefehtially ethers, with or without catalysts, or
c) - for the prepération of compounds of io_rmula I, wherein R, represenfs COOH,
hydrolyzing compounds of formula |, wherein R,'représents COOAIkyl, with mineral acid,
preferentiaily hydrochldric acid in aqueous aicoholic solution or base, or
d) - for the preparation of compounds of formula I, wherein R, represents COOR,',
30 - esterifying compounds of formuia i, wherein R, represents COOH, by standard methods,

nutrient nmedi um and recovering the conpounds therefrom

(



transform ng conpounds of fornmula I, wherein R err] represents COOR[err],
by reacti onwei %6/83430 am nes, preferentially by conversi @TCIEPIIHE6E €€
acid into the acid chloride and reaction with the am ne
HNR[err]R[err] arat j on_of ounds, of formul a

10 th
|, wherein R ePFﬁ%'PBtﬂﬁ‘M?@%PQV%F& "B%e tﬂﬂﬂonde with e. 9\2’3%&5’?&"’8?"?’ UPﬁmeo't“
I, wherein R ewith anedpprspriats alebhdin Hd breSénce or absencddf an &&8 biriRr, or

preparation of conmpounds of fornula |, wherein err] represents optlonally
substituted vi 8Yr for thecprepgration s rempoynds of fermuia | wherewi B rgrepsgnts CH,OH,

represents CHOredideing dmpounds of fdmhﬂyll VMEHM %, 'répresstits CHOR, with rhétal hydiides

the preparation of Conpounds of f or nuf , wherein Rerr represents
optional | or b°f°§ hydrides, peeferantajly borm@ma@v@eﬁgeemn ex{ inforganig seivents, or

wherein Rlerr] F%{Bh&ﬁ%ﬁf&fﬁ%ﬁ ?Fnds of formuld , ag[efréiﬁ]ﬁiﬂ&?g% RR'CONRIROf

conmpounds of f erein represents
reduci ng co rrpotrausfomimg compbunds, ofithemwa i, W{nerem] Ry eprmetst @OOIFLew feidetion yith

%{ err] repr esen '%ré[ ém"]'&ﬁm%?%ﬂ?%%‘f@{' fb(r?rg% c@%g‘ﬂa gﬁ% ?ﬁu’io X\QSB%%%?%

Rl err] represewits tgHamineBHRR,R; or - for the preparatlon of

e CRIT N Y PN RSN

di azonet hane, oempounds of fofimula 1, Whelréin mrmpmseﬁm@ndﬁ @pmpounds of for rruI a

wherein R e[r] resents tet azo ng co oun
formi a1 whePLi 1Prone APRaIQ ol Gormpeurids o famnula R oI By reRfosents gptonal,
t he prepar at I oeumrtmmﬁyrnfbacﬁﬁg fc@hﬁibhﬁdd of fohRuI& 1, FwHdr6in'H, refiessMs THO, with a
hydr ogen, removi ng the methoxy from corrpounds of formul a I, wherer n

Rlerr] represeﬁlaihybwﬁ'grﬁ gent, or o) - for the preparation of corrpounds of

formula hg whepeisgr Ttﬁ?p?éﬁ?ﬁﬂon-ofr&iﬁiﬂﬁﬂas of formula |, ﬂh&bfﬁgher@i‘%mﬂf S alhg
conmpounds of fornul a whe t he synbol represents a | €

bond, or 30 srmst*tutqcbalkvlheeqsﬁ@q)awawwsmf ferid Livherein RegpRigsents cw & n
Rlerr] repr ese@r rm°fa 'préfarktfdp? o Rfam;r:Tunds of Blrhind YC W&r&:ﬁ‘%%ﬂfd&ﬂﬁé entmtz,

conpounds of f _ erein represents hydro
q) - for the prwpamtqompoondssghpo'uwad, wherbtn Buf@mseﬂﬁt@HﬁhlgtOR[ err] _
represents hal gg?'?%r the regar&ir@hocﬁe&?ﬁ&&ﬁdﬁ WIBHASIE 10 WiePdif 'R 2represiifs ELEH,
Rlerr] represernts hy roBe , or - .

20 V@aeting 8dardpounds of formula 1, wherein R, represents CH = CBr,, or

o eees! .&’Zarﬁpr-]for g st of b Bk il SRR R
a doubl e bond, reaeting compaurdsaffatmuld |, fwhaneih Ryl reprekents MnyR[vdthrdrazomethane, or
m) - for the preparation of compounds of formula |, wherein R, represents tetrazolyl,
reacting compounds of formula |, wherein R, is CN, with an azrde-compound or
25 n) - for the preparation of compounds of formula |, wherem R, represents hydrogen,
removing the methoxy from compounds of formula |, wherein R, represents OCH,, or
o) - for the preparation of compounds of formula |, wherein the symbol —--- represents
a single bond, reducing compounds of formula I, wherein the symbol —— represents a
double bond, or N | |
30 . p)-forthe preparation of compounds of formula |, wherein R, represents alkyl or benzyl,
| introducing these groups into compounds of formuia |, wherein R, represents hydrogen,
or. - _ .
q) - for the preparation of compounds of formula I, wherein R, represents halogen,
| halogenating compounds of formula'l, wherein R, represents hydrogen, or

7



represents hydrogen and the symbol - [err] represents a single bond, with an
al kal i 4% ngstate and hydrogen .peroxi de and al kyl ati ng the

N- hydr oxy- R agps ﬁt ernediate, or 5 .s) - for the prepar RCTERITI2966
conpounds of formula I, wherein R err] represents CSNH err],

reacting Comum%ﬁre{:ﬂaﬂyn 8 corﬁb&lnd§ ot lfol'lﬁlclilg‘?rWNél'Eln"ﬁﬁepri%ﬁgn@raﬁB%Qndﬁ

W th i phenyl phosphi nodit-hi ol

the inventi orFYﬁ’é?' b [PERFEPISA esloybletﬂm@hmc@ag compolinds of farmula I wherein R _
exanpl e, usi ,@gg,ytg ydrstan st iree hesi o

final step i ggt he. 10 L prne arati O?lﬁ%{ ! rgp;eg%ﬁ%aés]gﬁ‘ Ieag-afé'?dCI‘igigaﬁ1 ?qk%'t ep
in which a | |twmtat9@psi merqgenrp@m)cqlq ard alkylatmg thedmlnydroay-mglol-lmermeuiite or

resi dueg A, R SUids Yof t rop e
order i ::’ cycl | se ?tﬁg g%barétg’“- Otgir:o'ﬁgt er- s Ofnfg% n'l ﬁﬂ'% Jé’i(ﬁ‘ rSRre%Qnts ééﬁh“’
Thus the mvéﬁflqﬂoﬂ mmmue@s aohriotavs ﬂothesuﬂuepuemtrm obnl'eﬂeremtdllyc wnthoI
pept ol i de of nmprising cycli.sation of a linear peptide
or peptolide. Eﬂ{npﬂwrﬂosroglr}oﬁretmgl&aﬁ@es' dues A, 15 B, Rlerr]Leu, Leu, C X
and Y linked together in appropriate order. - ‘The compounds of the

as. phar maceut M A1osPUBEE R FniBR ml, b ARberRrae By aeried Srthens: for
stimul ated example, esipg eomeutiouﬁl penﬁdﬂy&he&i&h@ﬂlﬂtﬁﬂ%&%&&eﬁ?ﬂ%ﬁg gst?‘gn

The of A0kc oRrRRGERID df i frbinciinds e uctisstion igp Sowhich & Aager Bepiie o RapLalie
posttranscri pbinprisihg thevadid redRiues A, BfﬂRf]J%uﬂﬁeu @Wﬁ&eﬁ%@ﬁerﬁﬁ‘&ppmpn te

i nhi bition of CAM 1, V! E-se tin expression by the conpounds of

t he 18 FYsifs y&B?&'F'aﬁe‘Ef esterzhond farming feactien. Thus t he corrpounds‘
are useful for t he " treatnent or prophylaxis of disease processes

whi ch invol ve expression of cellul ar .. adhesion nol ecul es. These.

di sease procdButhejinyantign includes arierass dorthelprepretion ofia eyclic peptolide of formula
di seases/di Spéﬁﬁﬁﬁsiﬁﬁléﬁﬁsﬁm(@/ﬁrﬁﬁ ﬁg:ftfdecdr% Ira¥ Eo R&R@lﬂ%eﬁd Fe%ltf;es i\, the

pat hogenic _ rocess, nmost nota acut
(e.g. &Plergh Rdﬁlh#ﬁu. Ge¥angdsY linked together meqmmnr@le)wdpnj ury, rheunmatoid

arthritis and septic shock) and autoi mune states (e.g. . - mltiple
sclerosis). Other indications forthe conpounds of the invention include
t unour The gempeyndsiof thednyention pxhibibpharowecelogiealsctivitysandzaaneltherefore useful

Cascllor iR HRhat Al 0 poHARE, o ooyl AP hRER o bl
t hese procesexpression of cellular adheslon molecules, especially inhibitors of VCAM-1 relativedo E-
selectin and ICAM-1 expressnon The effect on VCAM-1 inhibition -occurs at both
20 | _ transcnptronal and posttranscriptlonal level. Assays which may be used to detect the
- lnmblt_ron of ICAM-1, VCAM-1 and E-selectin expression by the compounds of the
invention are described after the Examples. Thus the compounds are useful for the
trectment or prophylaxis of disease processes which’ involve expression of cellular
adhesion molecules These dzsease processes include many aoqurred and inherited
25 diseases/disorders where Ieuoocyte traﬂiclng plays a prominent role in the pathogenic
' process, most notably acute and chronic rnﬂammatlcn (e.g. allergy, asthma, psoriasis,
reperfusion injury, rheumatoid arthritis and septic shock) and ‘autoimmune states (e.g.
m'uitiple sclerosis). Other ihd'ica"tlons_ for the compounds of the invention include tumour
metastasis (e. g. melanoma. osteocarcinoma) and allograft/xenograft rejection, since it
30 is known that mhibltlon of vascular adheslon molecules can greatly improve the
prognosls of these processes ' '



WD 96/ 03430

PCT/ EP95/ 0296196/03430 Al so the conpounds of the invention heeEEPs02966
therapeutic potential in hyperprollferatlve skin di seases (e.qg.
psorl asis) as well as various malignancies in view of their inhibit

activity at subdMeeihgssmpourdseidhe inyentinnhayadhiprapayticpolentialin hYRﬁIP'?"ﬁeFPtée skin

keratinocyte- diseases (£8SpSortsis)edd walt a3t ViftlouBMhlignahéibs G vib%ﬁéi/ their inhiditory
The: conpounds of the invention are active in inhibiting TNFa-

| L6-i nduced Hi \petivity at submieremelar goncentrationswhep1esiedi f9f 72 hours 'ﬁea kgratinocyte-
eval uated by p3hsbliasaveltd &hér profeRitioh Gssays. al so useful in the

treat nent- of i nmunodeficiences and virally ‘caused di seases,
especially in the treatnent of AlDS. Thus the invention al so

| ud t t -
cont i i gt he S Hhodoqt i inféioh STRAVG I RREIAF TNERP or Wnaucpd HIv

i nventi on i ncl wdeduction inthe Yo manesytia eeit inen s avajyatad sy a% Elisgf and greatheesfore
uhi e T vol ve Sl GaShPTn Abe HURNEA FORFAMRIMENG. RITIERP AUIA Bl
gctiea of a

t her apeutical I'y or ctive anot
corrpound accor caspecially inlthe treatment ofAMtlon to a subj ect. 15 The
I nvention al so includes therapeutic conpositions conprising a
t herapeutically ef fective anount of a. conpound according to the

i nventi on. Thus the nvehtiot 886 éndlltiesi the thdrageutic lusk Wwicand therapeatiotormpositions
conpound accordi ng.to the inventjon . for t he preparation of a

medi cament? f or °85%f’1"&%§'i‘%ﬁ°’?‘ﬂ°‘f’ﬂé qr}rt%%li"r‘f@ﬂqmbr prophyl axi s of

di seases whi ch invol ve expressi on of adhesi on nol ecul es. 20 The
conpositions rra%/ebe for parenteral, oral, aerosol or tq@l cal use

usual |y artisuiacibe dpentien fnsfudes mathadsdor the septment oF prophylaxis gf disgases

di luents or EXGiHieE veIveN Expression of n?dhdéiaﬁpfﬂo?&u%@dhlhicﬁe&rﬁﬂfd% &émlmstenng a
stabilisers and the like dosages of the conpounds used

be varied havi rt@erpegg\cgll)t er pmphy@gtgqlly (g{fegtive amount of a compound according to
invention to a sub]ect

i5 The invention also includes therapeutic compositions comprising a 'therapeutically
offective 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. |

20 The compositions may be for paréntaral. oral, aerosol 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
25 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 pretérably from

9



di sease invol ved, whether the use is for treatnent .or prophyl axi s thereof
and the node 2 5 - and route of adm nistration anong other things. In
general , REBMIQtj sfactory results are obtai ned BET/EPIS02966
adnlnlstratlon orally at dosages of from about 0.05 to about

10mg/ kg/ day é?.:"oﬁ{ 6130 L¥olt WB%9 agnﬂnétgre%tm\‘& of , it WRAdEY dhid¥s, é%rﬁlrges per

- preferably
VO 96/ 03430 day Altematlvely for parenteral administration, e.g. by iv drip or infusion, dosages from

PCT/ EP95/ OZQGa%oHt 0.01 to fbaﬁoéﬁ'n?ﬂﬂ/’éa? Opra{%%ly ?ronp#ﬂ/ﬂ @?St @dégoﬂi ﬂé\?fl@?ba?%%

or, in divide oses, ernativ

_parent er al admrmmefﬁeahlsofwmeat@ut Oy tp\abgm bomg/kg/daysmey]pednsedges from

about 0.01 to about 5ny/kg/day, preferably from about 0.05 to about. 1

ng/ kg/ day and . nore preferably fromabout 0.1 to about 1.0ng/kg/day
may be sed. Suitable dailSdosages fordwmimian patispigase thus fnomraboqmts torabeut500 i po.,

about 280" g Pleraracii it aBod 418 Bpf 250 mo0 p.0. e Brefe iy from BbA ¥ W anaul o

pbo : (ir2 5f r omgpautorGrotn aboutidcBito dbiobit 2?) mgi.v., mebfahl)gbbm dgbgm sbogboa 1?gt 0
t t t

?. \c/)u mg 'Wr%‘%cﬂﬂﬁ?&fﬁ&aﬂg)pﬂgab@efdﬁiz%b@/ ggha ou - appr ogr ?a’?g r out gg

i ncluding enterally, 10 parenterally and toplcally or by inhal er.

Suitable enteraily adm ni stered forns solutions for drinkin
tablets or cdpe u‘F%%W“QHFt’B%Y eraé’("éiﬂis@'eaq Wcﬁ%a%'@pqﬂf &eytayjncluding 3'“9"3"59

sol uti oigs Or pardHiérafy &na- oﬁéhﬂyﬂl&'%yf whaler| BURALIP didrafly BdRiiMbterld fItmkNaveude

creans, | otions and t ke at a concentration range of 0.01-10% (
prefer abl y f sgltions ferydrinidpg, 59"'“5 or capsijlas Ruitable pareRtera) iefme are ajectable

Sui tabl e uni fsoﬂﬂﬁﬁ&%r fé?:‘sﬁ@nsfi&fs Fuithbid WS 916( iﬁfid&i‘ a@ﬁ“mﬂtﬁation fﬁ@lﬂBé 'e'ié‘arﬁé om

1 to.50 ng of the conmpound, usually from1l onpound

" exanpl e 4 inlatioas gndike ikecat arancentation rangs Per/@h'ﬂP PMimo 1 t° 1% by
admi ni st er ed vinéf%r{ t 366 Stich fonnulatiotf?rgﬂ?thﬁla Jfﬂr d@@éﬁgﬁbﬁn§1m &ﬁlﬂ&irml&r?hay

nodes of adm ratron at sim _
conventlional lcpmprige frpwdl to Shmgiab e mmmddusuaﬂy frgm:htq mwa’th@n@npound of

The invention.j gfeluz{ngﬁé p%ﬁﬁdh&ﬁg%ouhﬂ ol ¥ iVention 4vd ﬁ\ﬁ? b8 Qaﬂﬁﬂl&ereh% laPger

foll owi ng exanp er to the acconp
whi ch: mammals, for example humans, by similar modes of admmistratlon at snmllar or lower

dosages than conventlonaliy employed with known standards for such indications.

" The invention is further described, by way of illustratlon only, in the following examples
20 which refer to the accompanymg diagrams in which

Figure 1 shows fhe UY spectra of compounds A (a) and B (b);
Figure 2 shows the IR épéctrum of compound A;
Figure 3 shows the IR _épectrur_n of compqﬁnd 3;

' .Fig__ure 4 gﬁoWs the pr_otqn NMR spectrum 6f cdmpound A

25  Figure 5 shows the proton NMR spectrum of compound B;

10



Figure 1 shows the UV spectra of conpounds A (a) and B (b);

Fi gure 2 showe94/4843d R spectrum of conpound A; Fi gur ecERPSBAMB66L heE

| R spect rum of corrpound B, - Figure 4 shows the proton NVR spectrum
g ;corrpound A Flgure 6 showg uhe ‘3(5, ﬁﬂ& spetcthrgmpc;f%tv::t(?l'nr:]x)tl}lrIYt'iQ sge@t rum o{/@cgg}) ggzgo
PCT/ EP95/ 02966 Figure 6 shows the [err] C NVR spectrum of conpound A,
and . Figure 7 shows the [err]C NVMR spectrum of conpound B. In
the foll owing ek €showpithe, “F|NVB:speckumipt compeHRs Bn without liniting it,
al | tenperatures are given in degrees Celsius and the follow ng

abbriaviations are used: 5 Bz = benzyl . . " . TFA =
trifluoro aceti ln 3be dfollowing ppxamples,owhighy (illustrate the invention withoutjjmiting it, all .

tetrahydrof ur a”t_emperﬁkﬁl‘es‘arg dNéﬁﬁK'qegreesC@elsiuQ aHE e ffBWing abbiAviations A% Bsed:

bond 10 .
Bz = benzyl TFA = trifluoro acetic acid
iPr= isopropyl - THF = tetrahydrofuran
nPr = n-propyl -

db = double bond
sb = single bond
10 br = broad
d = doublet _
Hba = modified 2-hydroxybutyric acid
m = multiplet
q = quartet .
15 t = triplet : :

A OGHCH),R, .

f

B'= -NECH.CH, CHICH,).(CH,, CH,

| co-
C= @j—CH .CH.?
e CH,
R,
' CO-

C"

_ "
zg i
& a

-
o
a—iz
WE '

11



Hba = nodified 2-hydroxybutyric acid m = nul tipl et g quartet 15

t =triplet : A = OCH(CH[err])[err]R[err] [err] CO
[err]. WO 96/03430 B = PCT/EP95/02966
NH-CH-CH[err] CH(CH[err]) (CH[err])[err]l CHerr] [err] CO [err]
cC = C err
g/\gg]e/omso : X= NH(EH'CO' PCT/EP95/02966[ _]
X = -NHCHCO [err] CH err] CHz[e”] CH CH err]
[err] (CHerr])[err]-CH err] o 1 ° _
(CH),CH, -
X" = -NH-CH-CO-
CH
/7 \
CH, CH,

12



X' = -NH CH CO [err] - CH[err] Y'= -NNCHCO [err]
CH err] CH [ ew0]96/03430 '= -N-CH-CO [err] CHer]CH err] pCI/EP95/02966
12 WO 96/ 03430 _ : _

PCT/ EP95/ 02966
4471/ 08 (NRRL 2

10

15

20

The f_ungai strain NRRL 21123 which produces compounds A and B was isolated from
a leaf litter sample collected near La Plata, Argentina.

When grown on a 2% mait agar Medium A (2% mait extract, 0,4 % yeast extract, 2%
agar in deionised water) the strain NRRL 21123 produces after three days of incubation
at 27° colonies of 25 to 35 mm diameter. Colonies usually develbp a short aerial
mycelium which is white to grey or greyish-brown. B

Measured by colony diameters on Medium A, the optimal temperature for growth is
between 21° and 30°, the minimal temperature is between 0° and 6°, and maximal
temperature is between 33° and 38°. Sporulation was observed after four days
incubation in a range between 21° and 33°. -

The fungal strain NRRL 21123 produces hyaline to very light brown conidia on phialidic
or annelidic conidiogenous cells, within well defined pyctii_dia. The conidia are generally
five-celled, cylindrical, usually slightly curved and the majority measure 24-26 x 2,6-4
um. Each conidium bears at one end a single hyaline unbranched appendage and at the
othér terminal cell two to four (usually three) hyaline and unbranched appendages.

Based on these morphological characteristics and following t_he identifit_:ation keys in:
B.C.Sutton (1980): The Coelomycetes( published by the Commonweaith Mycological
Institute; Surrey, England), the strain NRRL 21123 can be accomodated within the genus

Bartalinia Tassi.

The strain NRRL 21123 is grown for 15 days at 21° on an agar slant containing Medium

- A (2% malt extract, 0,4 % yeast extract, 2% agar, deionized water). The conidia of one

25

slant are sqspended in 10 ml sterile tap water. 1 ml conidial suspension is inoculated

.into each of two 500 mi Erlenmeyef flasks contaihing 200 mi Medium B (2 % malt

- extract, 0.4% yeast extract in deionised water). These _ﬂasks are incubated for 6 days

at 21° on a rotary shaker at a speed of 200 RPM to pi'oduce the preculture. 2 ml of the

13



The fungal strain NRRL 21123 which produces conpounds A and B was i sol at ed

from - a leaf litter sanple collected near La Plata, Argentina.
When grow™V896/83439, mal t agar Medium A (2% malt extract, O, 4 PRTYEPeSb2966
-extract, 2% 5 agar in deionised water) the strain NRRL 21123 produces

f 25 t0.35 nm .
aiter L © G\ Br¥Cuttre AHER oBllaten intp eggf bt 200 &3d i Efereye? nstsiconteinga 200 | «
white to gr ewaegwadB&V@mltose monohydratb/isa.?a r°,e¢ehst m’aen‘yi a.mewaego

Medium A, th ¢ [ ' n.21

the mnt el o Ciose, ke SR BRttCar S5 Btolary haken at &, Apopd,EH 260 RIOM and
t enper at ure mmmbmcempmmg]amo Mseioriurthépﬁrbtlduﬂhon was observed after
four days i ncubation in a range between 21 [err] and 33[err].

The fungal strain NRRL 21123 produces hyallne to very light brown conidia
on phi als di c Exa Bols abolites. conpounds Al drig BW t hi n wel | deflned
pycni di a. The conldla ar e generally . flve ceIIeo; cylindrical,
usually slightly curved and the majority measure 24-26 x 2,6-4 15

Each coni di ursobnerarmematmﬂardumf atrsmmhal.imabsnas uaém,aehﬁ(txa Qaﬁ%n@éé% at
t he ot her_ter two to four -(usually three) . |ne an

unbr anched ab’ag\qﬂgggns a fier a'd Heswet mycelivasis colledind ail] p@t;scted 3x with 15 |

characteri st lrﬁéthét'itﬂ- E6lohe V159, t MRe | sbmbihdd eRfradt éfsyc% Brtrated
B.C. Sutton (1980): The Oovg ggrrycetgs publ i shed ﬁ "%o el anid girculating

Mycol ogi cal ©vap rator jnyacup li!iepprstsr?rlégireml amaouscnlytlgm r Ehis us\mmuyx:wman ,
b dat l e
o Byl ool btdit. 68 biyPacbtate, diftaish i bddifeg hna poncentratgg yIVAIR
21[err] on ato &§&rof iy, rasiduen whichi ia thevepartiioned 3x in theosqlﬁem systemc30% aqhieous, 4 {

% t t

o e o el Wpare? i lohes pHBSE G G SOoMducin3aBuc 4.5.0. 0 | <

i nocul at ed 28olid. This solishistapplied taa S5cmii.dEx |38rome gilica geleuolwnw(tgerek JKiegelgélO .

m  Medi B % tract .in dejon

vat er) : | u'lmheséai as E;“AF ad FW&%@%@%E‘? drw% ﬁ'ﬂ§FmgghyEéﬂ'bé’?y'?heﬁ'ﬁeg‘aPﬁlt(gg@'

shaker 15t a Yeacwithot | 19B5RPThe ﬂoip ratétis mairitainpd at 110 minin.2Fractios whigh show
activity in an lCAM-1 expresslon mhibltion assay as described m Example 4 (90 mi
each), containing either compound A (Nos 9-1 0) or compound B (Nos. 11-25) are
pooled.

- 20  Combined fractions 9-10. from the silica gel chromatography described above are
evaporated to dryness in vacuo to give 1 g crude material. This is further purified by
preparative HPLC, using a 50 mm i.d. x 250 mm Merck column with 7 pm LiChrospher

- RP-18. A linear 80 — 100% gradient of methanol in"w_ate'r is epplied over 60 minutes.

The flow rate is 25 mi/min., 25 mi fractions are collected and monitoring is at 220 nm.

25 Fractions 56-62 are combined, based on UV, TLC and biological activity, and then

| concentrated m_xag_u_o to give 0 6g residue Final purif‘ cation is achieved by Sephadex
LH 20 chromatography with a 2.7 cm i.d. x 86 cm column and with methanol elution.

The elution fractions. which oontain compound Ain pure form, as’ ‘determined by TLC,

are combined and evaporated to dryness invacuo to give 580 mg of a coloriess powder.

30 The properties of compound A are given in Tabie 1 below.
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13 : “WO 96/ 03430 _

PCT/ EP95/ 02 9\8196/03430 precul ture are then inocul ated i nt orenEPISARISS00
500 m Erlennmeyer flasks containi ng 200 m Medium C (2.2 % mal t ose
monohydrate, 0.72 % yeast extract in deionized water). These '
flasks are incubated at 21[err] on a rotary shaker at a speed of 200 RPM
and hwy conbining after 6 days for further workup. 5
Exanpl e 3: Isolation of Metabolites, conpounds A and B 50 |
fermentation broth of strain NRRL 21123 as described in Exanple 2, is

filtered c°mumm9a&i@50ﬁl-z@gwa hitér &Fap%i'éilon'rdﬁh%blvﬁﬁlcmaﬂbl 8 g crude
coll ected and extracted 3x with met hanol - acetone (1:1). The

conbi ned ext r adnateriglcwhigh iefurthas E‘é!"f{eﬁ' by rreperative HR4C, using a 50 E\f&;‘)ﬁf ’&?5? MM
vacuo to appr %erék éﬂlgfnnrvﬁﬁ'l ?‘Pﬁl LRHEDHSr ﬁplfs | Exdtion] ¥ perfoPm8d With Gl maﬂso -

with 10 1 | aceta The ethyl acetate extracts are conbined
and concer®trat éQOmeqlenbof methanol in wates oyerfi0 minues: chediaw rajmused is 25trigmin.,

partitioned 3x 2b%f Sotidhs YR kol dRPHefedftfCi8 YR 220 nm. Fragﬁ'ﬁf%a@oés %&ng the

hexane, the | ower ase giving after concentration i-n vac
solid. This solmaiorms oappnnpe@hd B, based-onc Vi THC and3igological adtividy. gEhe frattions are

Merck, Ki | , - | i .
ot hol -t or £ butgmeige: pYanalding L Bgug T v odGORIGET DAHE T Yl puided it
flow rate i s mSephadexcUH=20 &¢Hiromatdgraphy. orFraazmmsc 86 icah celoowv and with methanol
(50 m Y 10" 2" eliroh Y2 RRaERGs Ao sPlorted. eihuBRRGs A2 T o st df it FB afe
' }3 (N;)S 1192?0 b}gﬁldglcatl activity, haoctics. 23-%7 are combﬁwwh anﬁbréteg inOvacuo Gorgivenod g

ractions chr omaf ogr a escri he ove
evapor ated 1o dPSHHEs A T SIS GoleaToralaorEty Hepaaingca 22 00 La: ¥BEM eolorin e
purified by with MerBk Ritgeiyel 608 Mfﬂﬁmuéﬁdlﬂmﬂto'ﬁfbn@ndthﬂ\ol {9525) @lutich Mwldspure
colum with 7 [err]m Li Chrospher A linear 80 -> 100%

gradi ent of nmeCRERBYUNG RoyB; as determined; %Tbverﬂmrqwmté@ctwns are combinedand
: 15 evaporated to dryness in_vacuo, to give 145 mg of a colorless powder The properties

of compound B are also given in Table 1 below.

Table 1 below refers to Figures 1 to 7.
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The flowrate is 25 m/mn., 25 M fractions are collected and nonitoring

is at 220 % Fractions 56-62 are conbi ned, based on UV, TLC and
bi ol ogi cal ?W?I"ﬂ/ and t hen concentrated in vacuo PCI/BPas®29666 ¢
residue. Final purification is achieved by Sephadex LH 20

chromat ography with a 2.7 cmi.d. x 86 cmcolum and w th nethanol elution. .
The el ution fractions, which contain conpound A in pure.form as determ ned

by TLC, are conbi ned and evapor atEABKE1dryness in vacuo to give 580
nmg of a colorless powder. 3 0 The propertles of conpound A are given in -
Tabl e 1 bel ow. S _ L o 14

WD 96/ 03430 Property Compound A Compound B

PCT/ EP95/ 02966 Conmpound B -~ ..Conbi ned fractions 11-25

gi ve, after evaporation of the solvent in vacuo, 2 g crude
material, which Appéarandeer purified dojorjesepawdsi ve HPLC colttie8§ paw&ér mm i . d.

x 250 mm . Merck colum with 7 [err]m Li Chrospher RP-18. Elution is
per fornmed wit [2.afo}i*hear 80 -> 5 -2947'(/Mgoudcenﬂ1pf mat.hwrmeo ga{gg over
60 minutes. The flowrate used is 25 m/mn. fractions are

col | ect ecb and 3leMass spectiutn &EAQZO Nim/ef= oY mns) 47-55 ccm;ea.t 849 (H
maj ority of conpound B, based on UV, TLC and biol ogical activity. ‘I) he -

fracti ons are 4. Moleculat fofmulRed, evam n(bl n vacuo to’ an'cNQ)4 g residue.
This is further purified with ,glg,, phadex. LH 20 chr dhefdgrPaphy on a

2.7 cmx 86 crp,coVigpectid (MeOM rret hagye! F,éo el ution. §%9$lgf{@ct|ons are

collected, nonitoring is at 22 nm Based on W, TLC a bi ol ogi cal
activity, frad i spedum/(KBrp CONDi "Ry Fi§V porated in v give 0.3 g ;
residue. A final siﬁTlca gel Ehr omat ogr ap'ﬁyﬁstOp usi ng a%%lég:'éoa .d. x 16 cnf
colum, filled. Proton NM#H, 5db chk KlugggdebM%_dm 63 pm tol uene

- et hanq_o ( 95:0Ms6ld!tdsGht. éﬂaﬁd S pur@.p , 508 F'?j npound NQ.q Pgt gf‘m ned

by TLC. The resul t ant fractlons are conbl ne and 15 evap o dryness

~in vacuo, to @ W%Wnnﬂzspf ol orle The pro ‘
conpound B ar @mggq, Hs\iftlstant bI e é %]e%'hg 6 E}hlég?‘:?m&drefers

to Figures 1t

9. SOIubiIity - soluble in chloroform. methanol, DMSO, insoluble in
. water and hexane
15  10. TLCY(Rf vaiue) 0.31 024
11. HPLC® (Rt) 4.2 minutes 3.3 minutes

* 5 cm x 20 cm Silica gel plate 60 F,,, (Merck);toluene-MeOH(95:5)

- ® Merck LiChrospher 100 RP-18 (5 pm), 4x125 mm; MeOH-H,O (9:1); 1.2mi/min.;
20 detection at 220 nm using a Waters 996 photodiode array detector

.(A=A',R;=COOCH,,B=B",R,=CH,, C= C', R, = OCH,, = =db, X = X', Y =Y')

A cold solution of HCI in ether (30 ml, 17% wi/v, -20°) is added to a mixture of 2 g of
compound A and 1.65 ml of methanol and Is kept at -20° for 3 days. The reaction

25 - mixture is then poured onto aqueous bicarbonate solution and extracted with ethyl
' acetate. The organic extract is dried over sodium suifate, filtered and evaporate‘d in
vacuo. The crude product is dissolved in 30 ml of met_hahollconc. aqueous HCI (9/1) and

stirred at room temperature for 3 h. The solution is then diluted with water and extracted
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WD 96/ 03430

PCT/ EP95/ 029@06/03430 _ PCTVERIsio2966
Property - Compound A Corrpound B 1.
App_[egr ?]n ce with ethyl acetatg.gkgﬂ,eqeﬁsmg _%gl%rﬂ is dried 4@1%!5?%%%;&83@,_ illtgg)i and g

2 I\/Nglss S}oect ][Wﬁpbll'_a‘f?ﬂ in vabub. The7drudbHektidn mixturdi® pu riﬂﬂ.@ HyVirg l\\lfei'édd) phase
5 W spoctr ursRBaigraphy & Jidhmbrop Pl (grhdlont: hegihnasivgter; 7, 812 16 10/0) ghd
| R spectrum (Kﬁbeequent cﬁﬁﬁnﬁb apR on silica gel (gradiefEtoltiefie/ntethanol = 100/(7 to 95/5)
Prot on NWVR, 50 { c?[err =in CDCl [err]-DVMBO-d[err] =

10 DVBO- d [ t@ry,:eld the t;t\etsugetgﬁge asa co@rlgss g:@@ gndjthe ppen-chain degivativef formiuja

> 8. ﬁi@om ﬁ?fcﬂiewzacolouﬂd%sgaﬁ[e”] DVMBO-d[err]= in -
CDCl [err] - DVS §r err] as int.stand. 3:2, see Fig. 6
4.1, see Fig 7 : 9. Sol ublllty : sol ubl e in chl orof orm
met hanol , =

met hexane Lc‘: %ﬁ%'ﬁ@l{o ﬂ%/meﬁhan =911, Rf=0.41 (fifie substance), Rf = 0.38 (opeWaéh% in

11. HPL(err ] qmv)itlve) reversed phass ﬁ\?-r&rmﬂ'\anollwaterltnﬂuoro acefic aridr= 96/4¢k Rf=0.34
Lerr]S cm X 20GiNsibdthdcd) I Hr 0.8 fopth-Erail bbivdilg'<) - t ol uene- MeOH(95: 5)

10  Example 5;: Compound of formula |
(A=A, R;= COOH,B=B,R,=CH,, C=C, R, = OCH,;, ===db, X =X", Y= Y
A solution of 209 mg of the compound of formula | of example 4 in 15 mi of t--
butanol/conc. aqueous HCI (9/1) is heated to 60° for 8 h. The reaction mixture is poured
onto saturated aqueous bicarbonate solution end extracted with ethyl acetate. The

15 organic phase is washed with pH 7 buffer, dried over eodium eulfate and evaporated in
vacuo. The crude product is purified by chromatography on silica gel (gradient:
toluene/methanol = 100/0 to 85/5) to yield the title substance as a colorless foam.
TLC: silica gel, toluene/methanol = 9/1, Rf = 0.25; reversed phase RP-8, methanol/water
= 92/8, Rf = 0.34. |

20 Example 6: Compound of formula | :

| (A=A'R;=CONHCH,B=B',R,=CH,,C=C, R, =0CH,y, =—==db, X=X", Y =

vy . .
A solution of 10 mg of the compound of example 5 in 0.5 mi of dichloromethane is
cooled to 0° and 50 i of thiony) chloride are added. The reaction mixture is kept at 0°

25 for 1.5 h and then evaporated at 0° in vacuo. The remaining yellow oil is dissolved in
1 mi of dicrrloromethane at 0° and 100 pi of a 40% aqueous methylamine solution are
added. After 45 min the reaction mixture is poured onto 0.1 M aqueous HCI, extracted
with ethyl acetate and penitioned'between' ethyl acetate and sat. aqueous bicarbonate
solution. The organic phase is washed with brine, dried over sodium 'sulfate and'

30 evaporated in vacuo. The crude product is punfled by chromatography on silica gel
{gradient: toluene/ethyl acetatelmethanol 100/0/0 to 65/25/10) to yield the title
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[err] Merck LiChrospher 100 RP-18 (5 pm, 4x125 mm MeOHHerr]O (9:1);
1.2m/mn.; 20 detection at 220 nmusing a Waters 996 phot odi ode array
det ect.or w°96’°343° Exanpl e 4: Compound of formula | PET/EPYS/02946] er I ]
= COOCH err], B=B, Rerr] =CHerr], C=C, Rerr] = CCHerr], [err] =
db, X = X', |.d solution of HO in-ether (30 M, 17%

w v, -20) |s agb05¥ﬁaﬁeoasaar?1°|>< é?%‘%o 2.g of - conmpound A and 1 65 m of
nmet.hanol and TsCksifica gei, telBefiemethanot = 8/1¢RYs 0.26) reversediphase RP-8, methandl/water i S
t hen poured oDt AGUEOHS; bi car bonate ‘sol ution and extracted with et hyl
acetate. The organi.c ext Pact is dried over sodiumsulfate, filtered and

evaporated in vacuo. The crude product is dissolved in 30 m of
met hanol / conc, ue S ); tirred at 0 erature
for 3 h. Tho BBRDPGRY S ceribeRin Rameln & the fallabing FamBRupdE pLTGI | (A = &.
16 5 V\QQB/ B4, X = X Y Y' and R, = CH,) are obtamed

PCT/ EP95/ 02968 : M -__‘. gan ict is dried
over sodium spid.atle, fil tered an e aporﬁt ed if The crude
reaction mxtfre ils purified by réversed phfise "*® ggr aphy on

Li Chr oprep 8.(dradient: ‘nethangol /water =fjd/Z [0 10/0) and .
subsequent” chf ofratjogr aphy on ghly'cadgel (gr pdi Hy ol JeneMRet hfinol = 100/0 -
to 95/5) 5 tolyield the titl&s#hdbstance|las a col o]l ess foafh and t he
open-chai n defi vatji ve of formul a "IV (R err]=CPOCH err]
Rlerr]=CHerrff) a9y a colourless soljd. ILC |STT1Cca ogl,

t ol uene/ net hapol” 3 9/1, Rf = Qegt}k tl e supstarice), R = b. (open-chain
derivative); feverlsed phase RP-8, Mgt hanol /pater/triflfuoro acefic acid =

95/4/1, Rf =P. 34 (tltle substance)] Rf = 0.5} ain
derivative). 10 Exanple 5° Conpound of fnr oula |} A = A, -
Rlerr] = 8 ¥ B, Rlerr] = CHer], C ,_,R[erﬁ] frrl.lerr] =
db, X =X, =Y A a Ul of 20Pp ng of th¢ conpounfl of forrmla_
| of exanple fft in}15 m of t- but anpl / conc. adueous 0‘ (9/1) “i
heated to 60 [for. h._The reaction mxture-}s poured. offt o saturat ed

aqueousq pi car 0"5&3;2 solution end exiracted Wth ethyl lacegate. |The 15
organic phas S shed with 861 ;I bufiffer, dfied over godium sufffate and

evaporat ed i
-CO-N )

“CONCH), |

(A=A R, =COOIPr,B =B, R, =CH, C=C,R,=OCH, =—=db, X=X,Y=
15 v | D |

A solution of 15 mg of the cpmpo,und‘df .example 5in 0.75 ml of diéhlorometha_ne is
cooled to 0° and 75 pl of thionyl,_chioride_ are added. The r_eaction mixture is kept at
0° for 2 h and then evaporated at 0° in vacuo. The remaining yellow oil is dissolved
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vacuo. The crude product is purified by chromatography on silica gel
(gradient: Wo096/03430t ol uene/ met hanol = 100/0 to 95/5) to yiel dpérgrdsiohded

substance as a col orless foam': TLC. silica gel, toluene/ met hanol =
9/1, Rf = 0.25; r ever sed lohase RP— 8, et hanol / wat e 92/ =
0.3h 20 kil dighlorapibane abe” red ARk of Fpropanol arq AddedAAﬂeh?é‘r#fP the

CO NH CH err], PResctibh mlﬂhﬁr islpourdd bmbrd. 1 Maguéous HEIEekttacted Wit @fryl acdtate! ?’he'

db,- X = X', Y= Y') A solution of 10 ng of the conpound o
exanpl e 5 i n 0. gra@nicophagec i washad M’é!ﬂebﬂ'@' dried over (989!“@6 st”(’ﬁ‘ﬁ[@"r svapesmted in
[err]l of thionyheyehltHd desdd ﬁr&ﬂgﬁﬁ’s plfified %Céﬁrﬁﬂ'uaiﬁdﬁﬂﬂyeoh Ssiifdipbelakgrgdlzﬁt
for 1.5 h and then evaporated I n vacuo. "The remal ning yell ow oi |

di ssol ved Bn  toluene/methanei= MPQ!Q IfQ)PﬁﬁztﬂhwﬁLd @P tite &ﬂbﬁtiw 5] agploaes;ofqam
aqueous net hyl a ut addgd ter [
mxture is pourgc'i 'on%'ﬁua %?Mt@ﬁ:@ne/met ; ?rhc'tﬁed |044$. n?e%\ngstgﬁ gﬁ%{ﬁ ﬁ‘ﬁs,
acetate and par mecha.mlmabemm Rﬁt=h9137acet ate and sat. aqueous bicarbonate
solution. The organic phase is washed with brine, dried over sodiumsulfate
and 30 evaporated in vacuo. The crude product is purified by -

chromat ogr aphy Anaisgbusty: agedescribed in exagmpieli9ethie: follawing icompbliyds of formula | (A =

zi(7:et at e/ net hanol 9@1.0%4@%0 &o 654(2,‘-';/ 1@, ang l._‘yl eéﬁs)tar}g tirlm%
PCT/ EP95/ 02966 ST A E oS , i =

silica gel0 tol
met hanol /vvat er

B=B', C=C , X=X
R[err]

[err]

(A=A, R.-COCH,,B=B‘ Ri=CH,, C=C',R;=OCH,, —=db, X=X",Y=Y'
15 A solution of 200 mg of the compound A in 2 ml is added to a methyl Grignard
solution of 2 mmol in 5 ml of ether and stirred at room temperature for 24 h. Then
additional 2 mmol of MeMgJ in ether are added and again stirred for 24 h at room
temperature. The reaction mixture is poured onto 0.1 M HCI solution end extracted
with ethyl acetate. The organic phase is washed with sodium bicarbonate solution
20 and brine, dried over sodium sulfate and evaporated in vacuo. The crude reaction
mixture is purified by chromatography on silica gel (gradient: toluene/ethyl
acetate/methanol = 100KJ)0 to 68/27/5) to yield the title substance as well as
considerable amounts of unchanged starting material. '
TLC: silica gel, toluene/methanoi = 9/1, Rf = 0.30.

25 Example 17; Compound of formula |
(A=A" R, = CH,OH,B=B" R, =CH, C=C, R, = OCH;, === db, X = X, Y = V')
0.5 m! of a 2 M solution of borane dimethylsulfide complex are added to a solution of
27 mg of the compound of example 5 in 2 mi of tetrahydrofuran at room temperature.
The reaction mixture is stirred for 2.5 h, poured onto 0.1 M HCl and extracted with
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8 - [err] ' [err] db

9 ' : [err] [err] S db

10 . 1\¥096/3430 [err] [ er r IPCT/EP95/02966

db 11 ' [err] [err]

Torry ot acell Tne organic phase s waghe bh honpn e bt Puflieg over

(A A, R =CGodium suliate dnd, e\fa'poﬁt@dai? }/actﬁ T h€fort[i{!emdtena| Wﬂmﬁfe@r By siﬁcéj el X
' 15 A t onpaund of exa in

078 o1 of aie ?‘89@"!?%@%‘33"" Wiuhempyratel = ?P%ﬁd‘ggﬁf’{sé to) vielst t Bar i Biey |

chloride are subisiadce 2@ colorisss doami xture |_s kept at = O[err] for 2 h

| ni I di ssol ved
and ther, evapictt §fied o8, ' iuehehiRstnansi L°5H "l %27 roverssd’ phase AP, -
methanol/water = 92/8 no separation from startirig material. '

(A=A"R,=CN,B=B,R,=CH,C=C, 'n,:='|-|,'="=db X=X,Y=Y)

18 mg of Palladium on activated carbon (10%) are added to a solutlon of 53 mg of
~10 the compound A and 66 mg of sodium acetate in 4 m! of acetxo anhydnde The

reaction mixture is stirred at room temperature under an hydrogen- atmosphere for

20 h (50% conversion by TLC) and then poured onto aqueous sodlum blcarbonate

solution and extracted with ethyl acetate. The organic solution is dried over sodzum

sulfate and evaporated in high vacuum. The crude product is purified by reversed

15 ~ phase chromatography on RP-8 material (gradient: methanol/water = 80/20 to 100/0)

. to yield the title substance as a coloriess foam '

TLC: silica gel, toluenelmethanol = 9/1 Rf = 0.33; reversed phase RP-8,

methanol/water = 92/8, Rf = 0.50 (startmg material Rf = 0.44).

20 (A=A R;=CHO,B =B/, R, CH, C=C, R,=OCH,,=__._-db X=X,Y=Y)
35 mg of Dess-Martin . periodinane . reagent (1,1,1 -tris(aoetyloxy)-1 1-d|hydro-1 2-
- _ benzrodoxol-3(1 H)-one) are added to a solution of 50 mg of the compound of
| example 17 in 4 ml of dichloromethane and the suspension is stirred at 20° for 3
hours. Then the crude reaction mixture is poured onto silica .gel and eluted with ethyl
25 acetate. The product containing fractions are combined, 'evapOrated in vacuo and
purified by chromatography on silica gel (gradient toluenelmethanol = 100/0 to 95!5)

_ to yield the title substance asa colorless foam

(A=AYRg=CH=CH,,B=B,R,=CH, C=C', R, =0CH, =——==db, X =X",Y=
30 Y | o e o
A solution of methyl-Wittig reagent, prepared by stirring a mixture of methyltriphenyl-
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WD 96/ 03430

PCT/ EP95/ 0 29©36/03430 in 1 m of dichloronethane at 0 and :-m:mgs/higsef

| - propanol are added After 3-h at O[err] the reactlon mxture S
poured onto O. gueous HCl, extracted with eth c;et .

B ot o phase. FRSepBONGR Brormi, AP CSodirs i tn S THES vl @bl ot 20° 10 &

evapor ated in golution of wwqi oflih@ comidana 0P @u&ipleS1 DI dryi TMF Qitil the yellow color
chr.omat ography on silica gradient: 5 t ol uene/ net hanol . = 100/0 to

95/5) to yiel dote repgent ’gﬂﬁ@ﬁaﬁﬂ%" the reactipn,mbxiure is peured onto 0.1 Ml'l'_'@mg'?'P"‘ba

gel, toluene/ nEénb%F!Q'extra&éé ,wan etﬁyl deethfe. T’tﬂV&bﬁﬁlé eRftadt s BFaporated in vacuo. and
nmet hanol/vvater = 95/5 Anal ogously as descri bed

exanpl e 95t he the| FW'H'QQCBWESUHM“@R i§ Purfied by (smce gel” chromagegraphy @rad@nt
=C, X=X, Ytotue\ﬁeﬁ'ﬁﬂhﬂd?uiomq {dbAmsy i&yaé\ﬂ‘ihé’ﬁﬁ@b%ﬂound]& a colorlgér%r i]oafner ]

R[err] err
OCH err] COOnPr [err]

~db I ] iﬂﬁ%“”al (A=A, R[err] =
COCH err], B [ ' err] =-OCHerr], [err] db,
X=X Y =Y Mé&' R; A%Gﬂi%ﬂs,@ -EORHTE Qiﬂ;:t‘he mm@ww ﬂbnxﬂx'
added to a nmethyly Gignard solution of 2 mol in 5 mM of ether and
stirred at roomterrperature for 24 h. Then additional 2 muol of

MeMyJd i nlet herTm titleaciemplouricis epgﬁpaneds ahalogalislyoas ddscribed i exanmple 20.
“tenperature. e react | Xt I S 0.1 MHCI solution end
extract ed tic: W“Frpeitqﬂ{}% E@F’lﬁ"@ E%z{ﬁ% Qﬁlﬂc phase is washed with

sodi um bi car bonate sol ution 20 and bri ne, dri ed over sodium sul fate and
evaporated in yacuo  The crude reactio m xture is purified by
chr omat ogr aph ol uene/ et hyl

acet at e/ met han@ = a-,lﬁ{)éfdw,n,os@sgﬁ % cug creewna BEOCH],|-=- stdmwaoe v gl |

congi derabl e anobunts of unch ange St artl ng materi al

TLC silica gel® 8omaWhen net fhme ofgthe Gampoupd3gf éxample 1, and| d2mg” of

8’;?2?‘:?‘1 %f fOlrnBHéri’ylﬂhosphme in Mnl-oﬁ dryRi'ﬁFrisorppdﬁ‘eé rd $kiM Bormek® ,soﬁitﬁhrbf =
a 2 Msoluti on"'!(ﬂ"aiii-'(iﬂ'r éﬁ'@ Gﬁemﬂ.ém &!PWVH@ZQ@H!P@WH!‘PE!S ed %‘d"amstﬁ"mqf@ﬁf%f

fgnp”gr gI uﬁ 29 CAHHP M Soltiork YORRINE yellbW and the Fhixturé i 3Hied at! rédin 2bmperailire for
10 min. The crude reaction mixture is poured onto 5 g of aluminium oxide (neutral)
and eluted with ethyl acetate. The product dontaining fractions are evaporated in
20 vacuo and purified by chromatography on silica gel (gradient: toluene/methanol =
99.5/0.5 to 95/5) to yield the titlé substance as a coloriess foam.
TLC: silica gel, toluene/methanol = 9/1, Rf = 0.46; reversed phase RP-8,

methanol/water/ TFA = 95/4/1, Rf = 0.41.

Eunmle.za:_c.emmnd.nt_tmm.ula.l
25 (A=A, Ry =CH,.NH,, B=B", R, = cl-l,, C=C,R,=0CHy, =—=db,X = x' Y=
Y") '

A solution of 20 mg of the compound 6f example 22 in 2 ml of methanol is stirred in
an hydrogen atmosphere at 4° with 4 mg of palladium on charcoal (10%) for -
20 hours. The catalyst is filtered off and the reaction mixture is evaporated in vacuo.

30 The crude product is puritied by reversed phase chrométography on RP-8 (gradient:

' methanol/water 0.5% TFA = 80/20 to 100/0) to yield the title compound as a coloriess
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The reaction mxture is stirred for 2.5 h, poured onto.0.1 M HO and

extracted with - - : - .19

WD 96/ 034390 96/03430 PCT/EP95/02966

PCT/ EP95/ 02966 ethyl acetate. The organic phase is washed with
phosphat e buf;er (pH 7), dried over sodi um sul fate and evaporated -

i n vacuo. The de material is purified by silica gel

chr omat ogr aph¥LCgresersadtphase IRR:8cmethanalwaters THA 6/ 35/4/4, 85#59)63 o yield the
title substance as a colorless foam . 5 TLC. silica gel,

t ol uene/ met hanol 9/1, Rf = 0.27;, reversed phase RP-8, _

nmet hanol /water = 92/8 no separation fromstarting material .

Exanpl e 18 Compound of formula | (A=A, Rerr]=CN, B=1B,
Rlerr] = CHerr], C C, Rerr] =H [err] =db, X=X,Y Y) 18
ng of PaIIadlun1on actlvated carbon (10% are ‘added to a solution of 53 ng °
of 10 the conmpound A and 66 ng of sodiumacetate in 4 m of acetic

anhydride. The reaction mixture js stirred at roomtenperature
under an hydrogen at nosphere for 20 h (50% conversion by TLC) and
t hen poured ont o -aqueous sodi um bi carbonate = . sol ution and extracted

with ethyl acetate. The organic solution is dried over sodium
sul fate and.evaporated in high vacuum The crude product is purified by

reversed 15 phase chromat ography on RP-8 material (gradient:

met hanol /water = 80/20 to 100/ 0) ' to y|eId the title substance as a
col orl ess foam TLC: silica gel, toluene/ nethanol 9/1, Rt = 0.33;

reversed phase RP-8, nmet hanol / wat er = 92/8, Rf = 0. 50 (startlng !
material Rf O0.44). Exanpl e 19: Conpound of fornula I 20 =
A, Rerr] =CHO B =B, Rerr] =CHerr], C=C,Rerr] OCH [err] db
X=X,Y=Y) . . 35 ng of Dess-Martin periodi nane reagent:
(1,1,1-tris(acetyloxy)-1,1-di hydro-1,2- =~ benzi odoxol - 3(1H) - one) are
added to a solution of 50 ng of .the conpound of .~ exanple 17 in 4 n
of dichloromethane and the suspension is stirred at 20 for 3 - hours.

Then the crude reaction- nlxture is poured onto S|I|ca gel and eluted with
et hyl - :
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25 acetate. The product containing fractions are conbi ned, evaporated in
vacuo and wo96m034pairified by chromatography on silica gel (0pedEPhio2966

t ol uene/ net hanol = 100/0 to 95/5) to yield the title substance as a
col orl ess foam Exarrple 20 Conpound of fornula I (A =
A,  Rlerr] = ClExanfple 24: Compougnd off formuial CH[err] cC=cC, R[err] =

OCH err] [err] _d, < v =
methyl -Wttig r‘eaggﬁtﬁ( prcglp'etl:r ed_%yogt |Rr‘r| ng acm gt URA (?If r?e'f‘ﬁ'yl Prpl éheﬁyly
20 - WOY6/ 03430

FCT P95 92950 . spjten o EA5REW Bt Qi 3o 4=y il

exanpl e 1% i n adged Hs aimbixiura loé 30ingoof zinkopowder, 120 mg of Hephemyipbasphine and

e o ad BB g6 3 b RibrEhnhbirn SO, Sl S fud e Y868 Blytelfure, Tnp .
Vﬂ.CUO 1z:ind 5h miktoee isehen powed antals gpasfcalumlmdns oﬂida iah'r:lahtbq with| etind agetate. The
chr omat ogr aphy

/ h = 100/ 0 97/.3 | d
SRR paranhy ol ggorﬁa'e&gdﬁceges Bish Eyaporated i Vacug, & purified.bv SR iRg4pFy

fornula | on siluéa (grainerrtr]tomeﬁuﬁﬁthﬁoerélﬁsmrd 10 E’smﬁ to bR tHe itle
CHerr], RL g ;éldo%e” = db, X = X =Y') 10
The t|t|é°corrp(§HP§3 hee éﬁﬁpé' {9088 sl y as descri bed in exanple 20.

TLC: silica gelyLct gliise gy, m&iﬁﬂﬁbthan&/=19/1Rhf=sz744 Exanpl e 22:
Conpound of formula I (A=A, Rerr] CH[err]N[err] B =P8,

Rlerr] = CHerr], C=C, Rerr] :OCH[err] [err] db, X—X', Y=Y)
To a solution of 30 ng of the conpound of exarrpl e 17 and 12 nmg of 15
tri-phenyl phosphi ne in 3 rr1 of dry THF 150 [err]l of a 0.38 Mtol uene

sol ution- of : Lilel ‘ uded. Di et hyl azodi carboxyl ate is

dded at o B WL o e S Loy gndyihe.
e £ oo R Rk € 26, SO, vy

m xture is sti ecrude
reaction mi xt uesolutigroat adutyl tithigmdn dfexane (8 mabqtmraIQIﬁS)(naddadltp 50 mg of the

15 compound of example 24 at -78° during 2 hours. The reaction mixture is poured onto
0.1 M of aqueous HCI and extracted with ethyl acetate. The organic phase is washed
with' bicarbonate solution and brine and is evaporated in -v_acuo. The crude product is
purified by chromatography on silica gel (gradient: toluene/methanol = 99.5/0.5 to
87/3) to yield the title substance as a coloriess solid foam.

20 TLC: silica gel, toluene/methanol = 9/1, Rf = 0.44.

Example 26; Compound of formuta |

(A =A', Ry = CH=CH-CN,B =B', R, = CH,, C=C, R. = OCH,, ~—=db, X=X\, Y

=YY" |

A solution of 30 mg of the compound of example 19 and 270 mg of cyanomethylene-
25 triphenylphosphorane in 5 'r'nl of toluene is stirred af room temperature for 4 h. Then

the crude reaction mikture is filtered over aluminium oxide (neutral) and eluted with

ethyl acetate. The 'product- containing fractions are combined and evaporated in

vacuo. The title substance is a mixture of E/Z isomers.

TLC: silica gel, toluene/methanol = 9/1, Rf = 0.39.
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and el uted with et hyl acetate. The product containing fractions are

evapor at egv n vacuo and purified by chronatography on silica gel
" (gradient: Q%W?é?f)e/ met hanol = 99.5/0.5 to 95/5) to PCHERIYN96G it | e
substance as a coI orl ess foam : TLC. silica gel, toluene/nmethanol =
9/1 R = otk met hanol /water/ TFA = 95/4/ 1,
Rf = 0.41. CO d of formula | 25 (A=A,

Rl er r] =CH[ enfA]= HH[RH-T- FH-.»BI.=B 8'5.' R[ e1r3¢lj|,. € €I Ry ¥, O@l,rﬁ ﬁ[, A= X, ¥ =Y
OCH on o
of the compoindoBIer 3 my oting commeund of eXptele (7 in.1 oftof Sabiall dtsed o B,

hydr ogen at nsepitien e:fato mgmfrc]mhjorotnpneng pifosphﬂrhaeiummmhot:mwemadnc( tirtéd &vor

2 ot B0G Al s 355 e 5 S e A tr

chr onat ogr aplilye mdl&n Oiktyreds &ltéred over neutratmllhﬂinwm ‘oRiderand s%Idted \mtrﬁ%?p

tz(i 100/0) togé' 3 heepFoI I<.=tecc(>:n a mg ga&%ns are evapora?ed and the crude material is

PCT/ EP95/ 029@@rmed by ichromatograpfy- 6n Silﬁ:#g”eﬁi ¢gtagient tolEheimetiahbied 00X 7/3)FA
= 95/4/1, K ; yne?d9 tr~ fitle substance as a colorless solid foam. TLC: - silica gel,

10 | toluene/met . ol = 9/1, Rf = 0.39.

Example 2: amhnund_qu.o_tmylu
(A=A,R, 4,.o.cH,, B=B,R, = cH,, c=c, n.- ocl-l,,=.. db, X=X, Y=
Y : - | )
_ A solutior 4 mg of the c‘ompound of axamble 17 in 6 ml of dichloromethane.'and
15 1'0_0 mg'c.: - .ilica gel is'tr'e_ated'With an etheral diazomethane solution until the starting
material is consu_i‘néd. To ged rid of the polymethylene formed during the course of
the reaction, the mixture Is filtered, evaporated and fresh dichloromethane and silica
gel are a_dded; After final évaporatirs‘fﬁ 'n vacuo, the crude material is purified by
chmmatog'rabhy on silica ge! (gradi=  oluene/methanol = 99.7/0.3 to 97/3) to yield
20 the title substance as a colorless £ - foam.
TLC: silica gel, toluene/methanol = .1, Rf = 0.34.

(A=A',.'R.=—'q ,B=B',R,=CH,,G=C‘.R,EGCH,,2=db,X=X',Y=

Yy S _ _
25 A solution of 13 'mg of the compound of example 20. and 2.8 mg of palladium
acetate in 2.5 nﬂ of dichloromethane is treated with an etheral solution of
diazomethane at room temperature untii the starting material is consumed. The crude
reaction mixture is filteraz ~ver silica gel and sluted with toluene/methanol. The
product containing fréction .3 evaporated and the crude rh_aterial is purified by
30 chromatography on silica gel (gradient: toluene/methanol = 99.5/0.5 to 97/3) to yield
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the title substance as a colorless solid foam.
TLC: silica gel, toluene/methanol = 9/1, Rf = 0.38; reversed phase RP-8,
methanol/phosphate butfer pH7 = 92/8, Rf = 0.27. |

Example 30: Compound of formuia |

(A = A', R; = COO.CH(C(H,),, B = B, R, = CH;, C=C,Ry=0CH;, =—=db,X=
X,Y=V) |

A soluton of 8.2mg of the compound of example 5 and 3.1mg of
diphenyidiazomethane in 0.5 ml of toluene is heated to 60° for 3 hours. The solution
is then directly applied to column chr_dmatography on silica gel (gradient:
toluene/methanol = 100/0 to 97/3) to yield the title substance as colorless solid foam.
TLC: silica gel, toluene/methanol = 9/1, Rf = 0.46.

. . . . ' : . _

: NH-N -
(A=A',R,=—<N IL|,B=a',n,-.-.cH,,c=c',n.=0cH,,==db.x=X'_.Y=

Y’) . .

A solution of 50 mg of the comp'ound' A in 1 ml of dimethylform‘émide is heated with
125 mg of tributyltin chloride and 25 mg of sodium azide to 100° for 8 days. The
mixture is then poured onto 1 M aqueous HCI, extracted with ethyl acetate. The

organic phase is washed with brine, dried over sodium 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 titie substance as a colorless
foam. _ _
TLC: silica gel, toluene/methanol = 9/1, Rf = 0.12; reversed phase RP-8,
methanol/phosphate buffer pH7 = 92/8, Rf = 0.48.

(A=A R;=CN,B=B',C=C, R,=CH,,_-_-_-=db,X=X',Y=Y‘)

A solution of 20 mg of the compound of example 18 in 1 ml of dry difnethylformamide _
is mixed with 1ml of iodomethane and a solution of 5mg of sodium
bis{trimethyisilyl)Jamide in 0.3 ml of dimethylformamide is added. After stil_'ring of the
reaction mixture for 1.5 h at room temperature, the mixture is poured onto 0.1 M
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PCT/ EP95/ Exanpl e 24: Conpound of formula I (A=A,
R err] %éggﬁ‘gpr] B = B, R[err] = CHerr], C=C, R[erﬂ‘—]fmmﬂ[iérr]
[err] = X =X = _ ASO|UtI0n of 225 ng of the

conpound Of %&%@BLEH@ é)&ragte'é mth Q{hgfih%ia@rt 5 % ddsbetéﬁen eﬁgﬂg&é@ ghd

m xture of 30 ng of zinc powd eny phosphi
150 ngy of tet%ﬂ?@ﬁoﬂ%ﬁ?&ﬁeﬂeﬁmom&jﬁs&q ond Therorganii phase tsomhedmpm drinee.

The Ariedver 'sSdnhh'PshlﬁiﬁJéﬁ‘di eQQﬂo}atidQnQ;ac@d Uﬂ}é‘uﬁ% ns et 1 é.lrﬁathbit od .

wi th ethyl acetate. product containin racti vapor
in vacuo and qumﬁtpe@pby/ am siliea g8k farpdient: toluene/mgthagpl #CcHO04BL5 (tg r1id072:3)t to

t ol uene/gret hw&creﬁ% éjbgtﬁcg%s%ré%gﬂéég fgéﬁ‘l dthe title 10 - substance as

a col orless I ca gel,. toluene/ methanol = 9/1, Rf

0. 27. TLC: sﬂlcmhmleerzalmemonpbaea & @43l a | (A=A,
R[err] = (err]CH B = Rerr] =CHerr], C=C, Rerr] = CCHIJ[err] =
db, X—X Y =Y) - A solution of nbutyl lithiumin hexane (3

mol equi val entﬁmplqgguswcaaddesnnbed rimy eararmlee323he folloummuugpodndsxdmhﬂuliélloﬁ? "
-78[err] dur ur he ti S poured onto- '
of- aqueous H cfp xt r%dc%-‘edd\mﬁﬁ %‘/r gt aYi The organl c phase is

washed L] T B oI oai ca i =
vacuo. The c ude pﬁ’@ﬂ!ﬂk s | ‘Erurlfled by chr(ﬁiat ogr aphy on sd-_-Ll ca
gel (gradi enfp—tett a-e-l—= 39—t 97 L3)—t-o—yiald the
title Sufbstaljce as &BZol orleas sollcC'foam 2D TLcc;Hsslllc gel, . db

t ol uene/ net hdhol——2=9QL 1l Rf =1 0 _44 FY:—N‘YTﬂP 26" (‘nmd of
formula | I (A;p,4=A Rl err] @H:CH-CN :_B_: Bz R[err] = CH egg]l, C =
C, R = OCH ¢L = dbl X = X =Y Asolutlonof

30 ng of the corrpound of exarrpl e 19 an ~ 270 ng of cyanomethyl ene-
tri phenyl pho SolfeIg 1ene is stirred at roomtenperature for
4 h. Then — A ture is filtered over aluninium

oxi de (neutr aA)= Amn.ed ouee 0B, ro c' R, = CHG(CH;);piat=edb, T e xrc vciuvt)

containing f n onbl d and ev r at e

title subst a:@ {s@u 6?%?'@ "gf 5'?1‘@8@3“"‘9 e 38 in :Le: °fs§qef'ﬁ éc'&e?"d 0.2

t ol uenG/Srret hav @f pivaldidehy&$, 30 (i éan 2M borane-dlmethylsulfide complex solution in THF is
added and the mixture is stirred 5 min at room temperature. The mixture is then

RIG I

poured onto sodlum bxcarbonatelethyl acetaté and-a small amount of water is added.
"~ The organic Iayer is separated, washed with brine. dried over sodium sulfate and
evaporated in vacuo. The residual colorless oil (TLc sillca gel, toluene/methanol 9/1,
20  Rf=0. 53) is dlssolved in 3 ml of THF and a THF solution of 2,3-dichloro-5 ,8-dicyano-
1,4-benzoquinone (DDQ, 8 mg in 0.2 ml) is added at RT until the reaction mixture
tumed dark. The mixture is filtered over 5 g of siica gel and eluted with
toluene/methanol = 100/0.5 to 95/5) to yield the title Substance as a colorless foam.
TLC: silica gel, toluene/methanol 9/1, Rf=0.48.

25 Analogousiy as descnbed in example 35 the followrng compounds of formula | are
~ obtained (A A, n, =CN,B =B x x Y= v') |

- 26
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PCT/ EP95/ 02906 96/63430 Exanpl e 27: Conpound of fornula | PCT/EP95/01966 =
A,, Rerr] =CHerr]d, B=B, Rerr] =CHerr], C=C, Rerr] =
CCH err], [err] =db X =X _ Y = Y) . '

) Asolution of 20 ng of fhe
conpound of exarfple 17 gp 1 m of toluege is addled tgpch,) sol ut ygn
of 10 ng of dichlorotri osphorane in.1 of tol udhe anll stirred at

5 : 60. After ng o orotriphenyl phosphine are
added. After 1 h _ ‘the reaction mxture is filtered over neutral
al um nium oxide and is eluted with ethyl acetate. The product
containing fractions are evaporated and the crude material is

purified by chromatography on silica gel (gradient: toluene/nethanol =

100/0 to 97/3) to yield the title substance as a colorless solid
foam TLC. silica gel, 10 t ol uene/ net hanol = 9/1, Rf = 0.39.
Exanpl e 2: Conpound of fornula | (A=A, Rerr]

[err]Herr].OCHerr], B=B, Rerr] =CHerr], C =C, R=0CHerr],
[err] = db, X=X, Y = Y' A solution [err] 4 ng of the
conpound of exanple 17 in 6 m of dichloronethane and 15 100 ng silica
gel is treated with an etheral diazonethane solution until the starting
material is consuned. To ged rid of the pol ynethyl ene formed during the
cour se of the reaction, the mxture is filtered, evaporated and
fresh di chloronmethane and silica gel are added. After final
evaporation in vacuo, the crude material is purified by .
chromat ography on silica gel ([err] toluene/methanol = 99.7/0.3 to 97/3) to

yield 20 the title substance as a colorless [err]foam TLC
silica gel, toluene/nethanol = 9/1, Rf = 0.34. Exanpl e 29:
Compound of formula | (A=A, Rerr] =[err] , B=B = CHerr],

C=C, Rerr] =CCHerr], [err] =db, X X, Y = .
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Y') 25 A solution of 13 ng of the compound of exanple 20 and 2.8 ng of

pal | adi um acetate in 2.5 nl of dichloronethane is treated with an
~etheral scY@PEH3bs - diazonethane at room tenper at ur BCHEPS/0254se
starting material is consumed. The cr ude : reaction, mxture is

filtered oven t ol uene/ net hanol . The

product contal nrng 11 3 rated and the crude material is
-purified by %8=A (Rara)eﬂtagamm}'mﬂ 8, = Ho—ged 8B,0X adX'eNt= YYol uene/ net hanol

5 499 5/0.5 '{/\% %%éaé@u\é' |)Qure of 25 mg of the compound of example 18, 1 ml of
PCT/ EP95/ 029 @tfluoroacetic aciche andt0.8 mlub{sumn;eslhaealscmbonohelysstmddi dnderagigon

ot 5o Mo AT 5590y o Yok Sh S AR
Conpound of bizarhdnatel Jsoltition aﬂﬂem%e;f[mréthf:aﬁ% ffﬁ&bﬁydn]d'ﬁﬁ%]ﬁs[vﬁééhlad B
=B, Rerr] % e err

X .y =y ) WithBin, Gfiec, Gy, Fasfium SRItete AN o vagorata Iy ﬂ%&&ﬂ&e YA RIS 5
and 3.1 rré plrified by chrdnahgmphyllmameh fﬁgwn&t&mer@%émhh@ﬂe 1'3&1:?%“
to 60 for Hbj I's then directly applied to colum
chr omat ogr ap § /git%Y'F'idéSe ag? sk"b?‘%ﬁﬁeérﬂs a gelorless; f9AMSHe/ et hanol = 100/ 0 to
97/ 3) we yi efrdct bfica idel, Qoﬁnﬂhéﬁrfé'flféhoﬁ% 9q! ﬂfdoﬁﬁéASﬁ# l—doﬁeaiﬁuoune B rg =
silica gel, t ol uene/ net'hanol =

anpl e
Conpound of feyersed-phase RP-8, metl'@Ao(éma(erfl'ﬁ[\aqua [ndpline AﬁﬁfB:Oﬂg[ err] =
CHerr], C=C, Rerr] =CCHerr], [err] db, X =X, = Y') _
15 A sol ution of 50 ng of the corrpound A|n 1 m of d| rrethylforrramde |s‘
heated with Example 39: Compound of formula |

(A=A, R;=CN,B=B',C=C,R, = 0.(CH,),.CHy, =~ =db, X=X, Y=Y
To a solution of 30 mg of the compound of example 38 (mixture of diastereoisomefs)
15 in 1 mi of methanol 100 mg of sodium tungstate (Na,WO,.2H,0) and 100 pl of a 30%
| hydrogen peroxide solution are added. The reaction mixture is stirred at room |

temperature for 20 min and then directly purified via gel-permeation chromatography
 (Sephadex LH-20, methanol/ethyl acetate = 1:1). The fractions containing the
_ N-hydroxy indole intermediate are evaporated, the residue is taken up in 2 ml of dry
20 DMF, 2 mi of propyl iodide and 7.5 mg of sodium bis(trimethyisilyl)amide are added.
After stirring 30 min at room temperature the reaction mixture is poured onto 0.1 M of
hydrochloric acid and extracted with ethyl acetate. The organic layer is washed with
- sodium 'bicarb'ona_te solution 'and brine and is evaporatod in Vacuo. The product is
purified by chromatography on silica gel (g_radiont: toluene/methanol = 100/0.5 to
25 98/2) and revérsed-phase chromatography (RP-8, gradient aqueous methanol = 75 to

100%) to yield the title substance as a colorless foam. _
TLC: silica gel, toluene/methanol : 90/10, Rf = 0.51, RP-8, methanol/phosphate

butfer pH7 = 92/8, Rf = 0.30.

. . o .

30 (A A'R,=CN,B=B',C= C' R,-OC,H,,---db,x X, Y=Y
The title compound is prepared analogously as described in example 39.
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125 mg of tributyltin chloride and 25 ng of sodium azide to 100 for 8 days.

The _ W0 26/03480 i S then poured onto 1 M aqueous HC, extr peigsod)lols
et.hyl acetate. The or.gani ¢ phase is washed with brine, dried over
sodi um sul fate and evaorat ed |n vacuo. The c¢rude product is -
purlfled by chr BXANBR -2 ByOmROUNE d auladyr adi ent: 20 - tol uene/ et hanol
= 100/0.25 to 1P0L2AS ;cbul?l.dgt t@_tc't Ine_sgbﬂtaﬁ\ Bq.s_a,paboxl.eg-s\y Y")

f oam "TLC silfca ge t ol uene/ nmét hanof” = 1, K 2. "reversed

phase RP-8, A solutmtqfaﬁq)qngrpfdg?, isampound Acin %Fﬂ oLtg@cglorqmetha@e ipgstirred with
Exarrpl e 32: Co %@%f Qi[oerﬁq%ﬂr?bﬂd g5s°"$t<'°"(&_f?ﬁ$g of bfInflihe X\ ldrorﬁe?\aﬁ‘e Ts

-Rerr] = ut I on
ng of the sonpoamdaﬂumwahpper Theicrude reaction m)qureusmpwﬂfmcmwms bicarbonate

o e o o POV s SRR S ol s I o st
stirring of t hethlosulfate solatiant iand brinet and s cevapotatéd in vacuon Therruds lpmduct lie

r2n 5X'_[ ure i's pour edg% Gh;brhgtography on silica gel (gradient: toluene/methanol = 99.5/0.5 to

PCT/ EP95/ 02966 97/3) to yield tha tjitie sulsstaiide, asca colddessisolidtfoamt hyl acetate and

partition bet n et hyl acetate ,an ura ueou .
bi car bona ﬂ sol iﬁf& egeg SQH?Q’/'BH of & V\%@he'g* ﬁﬁg’r r%gersa phase RP-8,
dried over sodlmmbﬂa&@raWQ\mpooaped in vacuo. The crude product is

purified by chromat ography on silica gel (gradient:
t ol uene/ net hanol = 100/0 25 to 100/2 5) to 5 yi.eld the t|tIe subst ance
as a colorless 5 42- ¢ .”;-el t ol uene/ net hanol 9/1, Rf =

0. 43. es d 1n exarrple 32 the fol | ow n

conpounds  of fo(ﬁrﬁl‘h’ g.grthH,,B BoBt El%‘i% = Q@Hy p= = dbpX =Bg YB= Y

=X, Y =Y): A solution of 50 mg of @iﬁﬁ&‘n@ A and 50 mg of dnﬁ&enylphosphmodltmonc acid in

Rler r] 15 4[n$lrc£f] iso-propanol is heated to 60° for 3 days. The reaction mixture is cooled to
-20°, the precipitate is removed by filtration, the solution is diluted with ethyl acetate
and extracted with aqueous sodium bicarbonate solution. The organic phase is
evaporated in vacuo and the crude'prod_uct purified by chromatography on silica gel
(gradient: toluene/methanol = 100/0.5 to 96/4) to yield the litle substance as a

20 coloriess foam.

TLC: silica gel, toluene/methancl = 9/, Rf = 0.29.
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10 33 C | Clerr]Herr]

db 34 C Bz

db - W”éé?aﬁ‘& e 35: Compound of formla | - (A = PCT/ERSIO2965 =
CN, B=B, C=C, Rerr] CHerr]C(CH err])[err], [err] =db, X=X, Y
=Y) EIQW of 38 ng of the conpound of exanple 38 in 2 ni
of acetic acid an . - m of pivalaldehyde, 30 [err]l of a 2 M

bor ane- di net hyl sul fi de conplex solution in THF is added and the

oL 0 S S B s i e, .

pour ed.- ont o sodi um bi car bonat acetate an
added. inhittitioncof iGAME1, Né)ﬁM 1|asld§e§siedb1eatprmmheab well s dullipnaliferaiioreThe

dual | orl |
o T (LG 01 T Adhiratif or comeoundiBRRE AT Hal okl el A B30 BEheliae
3 ml of BHF agiten infable@ balown of 2, 3-di chl oro- 5, 6-di cyano- :

1, 4- benzoqui none (DDQ 8 ng in 0.2 n1) i ded at RT until. the reaction
m xt ure - turned dark. The mxture |tered over 5 g of silica gel
and eluted wth - t ol uene/ net hanol = 100/0.5 to 95/5) to yiel d t he

title substange as a, colorless foa TLC. silica gel,
t ol uene/ net haﬁBF‘ Q’Mld Rf =0. 49. nlcﬂ(”mél‘“ﬁﬁ%sl y as descfibed in exanpl e

35 the follow ng Cormoummqf forrmbAMq ar eyCAM-1 E%bte%tnﬂe&tétémceﬁ prolif.

err CN, B=B,X =X Y
: E[[ err} [err] Hacal = ¥ ) (HMEC) 3(HMEC) (Huvé@) (24 hr.) fHaCat 7h)
Bz 10  compound 4b0.009 0.06 0.002 . 004 >40 0.006
26 WD 96/ 03430 e | __ §
PCT/ EP95/ 02968Pmpound &0.02 @3 003 - cH(CH er49) [ 9-P5

db : . o -

The assays were carried out as follows:

HaCaT cells, a spontaheo&sly;transfoﬁﬁed non-tumorigenic human :ke’ratihocyte cellline
with highly preserved phenotypic differentlatlon characteristics of normal keratmocytes

15 (Boukamp etal., 1988 J. Cell Biol. 106, 761 -771), are used both for the cell prollferation
assay and the ICAM 1 cell Elisa.

. I. Keratinocyte ICAM-1 Cell Elisa

The ICAM-1 cell Elisa used to determine inhibition of ICAM-1 expression is substantially

20 _'as described by Winiski and Foster (1992, J. invest. Dermatol., 99, 48-52). HaCaT cells
“are seeded in 96 well microttter plates (2x10‘ cellslwell in culture medlum DMEM with |

5% FCS, 100 U/ml Peniclllm. 100pg/ml Streptomycin, 2mM Gilutamine, 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 I'FN-fy/T NF-o. stimulation

25 - medium (test medium + 1000 U/ml IFN-y / 3ng/ml TNF-c) both in the presence and

- absence of compound A or compound B for ca. 24 hrs.. The medium is then washed

away and the cell monolayeré are fixed with 1% pémfomraldehyde. The moholayers ar_é
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incubated with saturating amounts of primary (mouse anti-ICAM-1 monoclonal) and
secondary (goat anti-mouse peroxidase conjugated) antibodies. The subsequent
peroxida_sé _re'action' uses 3-amino-9-ethylcarbazole (AEC) as substrate and generates
an insoluble, coloréd product, which is easily measured in a standard microtiter plate

reader.
II. Measure of Cytotoxicity

After the AEC reaction to detect ICAM-1 is completed, the HaCaT monolayers, are
rinsed with PBS (200 pL), the PBS is poured off from the plates which are then patted

~dry on top of a paper towel to remove excess liquid. The bottom surfaces of the

microtitre plates are gently wiped with a moist facial tissue and then again with a dry

 faclal tissue and absorbance read at 492nm. Before the monolayers can dry out 0.1 ml

of 0.1% crystal violet solution in PBS (passed first through a0.2 pm filter)' is added to~
each well. The plates are then incubated at room temperature for 10 mihutes, washed
ihoroughly 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 viblet staining and is
hence related to the amouhts of cell monolayer presént in the wells. These values are

used to correct the AEC values.

The' 'assay is based on a 96-well cell Elisa method using the human microvascular
endothelial cell fine HMEC-1 and human umbilical vein endothelial celis (HUV_EC). Cells
are pretreated for four hours with test compound A or compound B, stimulated for the
next 8-16 hours with TNFc, then parafomaldehyde-fixed for subsequent evaluation of
VCAM-1, ICAM-1 or E-selectin expression by an indirect immunoperoxidase staining
technique. Cytotoxic effects are détenninéd by counting the relative number of cells
(Giemsa nuclear stain) éﬂer’ 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.
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PCT/ EP95/ 02966 - Exanpl e 38: Corrpound of formula I (A
A, Rerr]WO%B43B - B C=C, Rerr] = H [err] = sb, X PCIEPIN0296%" )
A het erogenous m xture of 25 ng of the corrpound of exanple 18, 1 m of

trifluoroacet nd 0.3 of triethylsilane is vigorously stirred
under argon Mgth%%‘gpﬁosphere at 4 for 20 h. The reaction mxture is poured

onto saturated aqueous bi car bonat e solution and extracted wth

S0t} um oul £ acCRling ARV GB350 ICAME S5y uizes an Pisantaized (ov-6 vins arge
purified by chantigen)duapmnymizrovsistilanenisthdliar osli e (HMECL1 PRieswst bR ON lnvest
foams 10 Deretl88rees b 19p8). MBE-L bolaeonelhityRh e reze iom fovaisrer iGN 1, .
i ndol i ne5 B wahiclﬁ)af’d).ipregulated by Iirﬁl&ﬁfrﬁﬂdryphédiﬂtc?lﬁwem ll'iby(dnly’ﬂp?és’sWﬁ- '
?i/ L_H i | r!R[dglrfl il]e AQ:PJFchEcgrine ghmu@tlon.cbosg[rgquise %gect ?é;[eém@qo %Pg&ééiﬁlﬁ !
[err] = db, >perfoifned fo=defetmine the optifal acoﬁaluuhs Qbr ﬁ'fduéﬂg WCRM i NghdC R]Em?lélgd

of exarrpl e 38 )ém xture of diastereoisoners)-: : m met han
‘ny of sodi umS*RFRFSIOR: ¢ (Na[err]wWjerr]. 2H[err]O) and 100 [err]I of a 30%
hydr ogen peroxi de sol ution are added. The reaction mxture is stirred. at

room _ I ﬁ_[g_mn_c_o_ngnmg HMEC-1 cells are grown in T-75 ﬂasks (Nunc) under standard
10 condltlons (37°C, 5% C02) wnh 1.5x10° cellslml culture medium (CM Endothelial Cell ,
. Basal Medium [EBM Clonetlcs] supplemented with 10% FCS 10 ng/ml human EGF ‘
(Boehnnger), 1uglml hydrocortlsone (Sigma # 0888). 2.2 gN NaHCO,, 15 mM Hepes,
0.11 g/l sodium pyruvaie 4 mM glutamlne. 100 Ulml penicillin and 100 pg/mi
_ - streptomycln) After mild trypsinization (0 25% .trypsin + 0.1% EDTA for 8 min) and
_ 15 _ resuspension the cells are reseeded every 2-3 days ata1:3 splltting ratio.

. 1QAM-1 and ICAM-1 Coll-Elisa

- 96 well ilat_-bottom microtiter plates are_' precoated with bovine fibronectin (FN; Sigma #

F1141) and then seeded with 2 x 10* cells/well in 200 pI of EBM growth medium and

_ “incubated ovemlght The followmg day the culture medium (CM) is initially replaced with

- 20 " 200 pliwell of EBM assay medium (CM supplemented with 5% FCS instead of 10%) and

| subsequently replaced with 180 pl of medium contamlng either (1) appropriate

_concentratlons of compound A or compound B, (2) corresponding concentratlons of

solvenilme_thanol-extrected me_dium, or(3) EBM assey ‘mediumi alone and incubated for

4 hrat 37° C. Each '9'6-well assay is performed with .'duplica'te' wells. The cells are then

25 stlmulated by addlng 20 pl of concentrated cytoklne solutlon (2000 U/mi TNFa) and
mcubated for 16 hrat 37° C. '

‘The cell monolayer is then washed with 1% perafonhaldehyde 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
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terrperature for 20 mn and then directly purified via gel-perneation
chr onmat ogr apie 96/03430 (Sephadex LH 20, nethanol/ethyl acet at el’(}l‘lﬂl’95/))296€'he
fractions containing the . N-hydroxy indole internmediate are '

oAl o0 ou RS AHiyhS b e B Bt e b s Babbetn 100
Af ter ost1 i 'rvI ri Pg ghweii of tah ahﬂ%GAMﬂWWNM-& rgdmbclmcammumanumwb'a&dmmght at
onto o] rochl.oric ac and, e ac e acet

The organic | ay8r G g 3°\N}'?'h's then 'em"g%ﬂ'f;r‘bﬁ ‘Eejlﬁtmﬁﬁ? ée‘é%#m'i‘% g‘?lg,ss
brine and is evmmewaaw mdinb!ﬁGr\JGmthTPlSRfoﬁdMﬁﬁg H8% NGS for 380 inkih @t RTY The NGS
chromat ography on s adi ent: tol uene/ net hanol = 100/0.5 thh&la““

581 2) andl Bover SOHIGIHEAMENPARE S0P porsRrtish BFRIRaRR-conjuAeR ek

75 to 1R{dUbe IgB Hhﬁddéxf( d; tddb cﬁluwﬁ NFES aéntamER\g'S% N&S) i 8dd8d and the
TLC. silica gel, toluene/ nmethano Rf

met hanol / phosphBlates incubated {9y thsat iy The QEP@"W a&t“@"m‘ﬁ then removed and e felis
40: CO”DOUHd of nL Sd!pBd, vﬁ@ch is tl(ﬁbrapﬁced Wnﬁﬁrsb ;n/mgamof B freshiy- _Préiare@rnd filtered

"R err] O derr[Herr

corrpound is prep Ceaplution|( 99@!5'-%%%‘40!63&9'113# and4he platesdncubated for 45-60 min
28 WO 9

BCT/ EP95 / 689 66 8f ¥4 3the pg(oxndﬁse %str&toe iso llienraov§d ]and thF cﬁlls rinsed in FRS AEC
Rl err] CN, B ab@rban:cezvamqs #pagead on mcgremeq plai¥ readpr aiBs50 pmrarid corrtistedfor
X',Y—Y C » inf thecorrpoundAlnzm of
tetrachl ororret habr%%nk %ﬁ@k bggv\ﬁﬁfﬁ%)sgy % 3 ng of iron powder and a
solution of 10 ng of bromine in tetrachl oromethane is 5 added during 1

hour. The crude C n mxt red onto ueoys . bi

sol ution and ex{‘; ﬁ%@%&m&ﬂ&%éa’f@f’ﬂ? assayg pBBS’QFHJé"ﬁW% ql?% s\?&&ﬁ’e’d”#f}h
- sodi um b&uahﬂallyfﬁ destribed farthe VMEAMIINsr ICANM-I assayppxdept foft 8 shoref TNFa-
The crude groduct ul;;grlfled by chronmat ography on silica gel |,
(gradi ent 33t ol L EmUlRtion (6:8 poursho 5/ 0. 5 1 o 97/3) to yield the title

substance as a colorless solid foam. 10 TLC: silica gel,

tol uene/ nethanol = 9/1, Rf 0.48; reversed phase RP-8
met hanol / wat er ¥ mmmmmm (Cell loss based on nuclear stain):

The endothelial cells are destained by replacing the PBS with 85% ethanol for 20 min
(two 10 min changes) with control by microscopic évalhaiion. The cells are then rinsed
in distilled water (Aquadest) and the monolayer 'coveréd with a 33% Giemsa solution in

20 Aquédest 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 siaining. | Giemsa absorbance values are read on a
microtiter plate reader at 550 nm and corrected for "blank" values (rows without cells)
at 690 nm. '

25 VI Data Evaluation: The AEC valués 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 soivent controls; as well és test substance), l_'esulting in a number which represents

30 upregulated ICAM-1 and inducible VCAM-1 or E-_selectih_ Cell adhesion molecule (CAM)

33



Ex-arrple 42 Conpound of fornula | (A=A, ,Rerr] = CSNHerr], B =
B' err C=C, Rerr] =OCH err], [err] —db X—X' Y—Y')

A soI utlon ©r96. é“ﬂg of compound A and 50 ng of di phenyl phos FCTERYSORI6HI C
acid in 15 4 m of iso-propanol is heated to 60[err] for 3 days. The

d .
oy 11 rat | o tbfastn (bRl 1 as pEc-oAmE Rah Arc iy Rl B'thél Gidag "
extracted wi tcerrespansing mean Giamsacaiuso resulling in amumher wihieh estl;nates:rql&me tevels

evaporat ed i %f&%’&{mgﬂwﬁr%l glgﬁj BQ'P?&&%%ano 'o?lGlag Chre? 8 ?Pe?%r%;{] 9 g

silica gel ene

the title sulastARE@:cGiamsa ratio). col orl ess foam . TLC: silica gel
t ol uene/ net hanol = 9/1, Rf = 0.29. o

29 . WD 96/ 03430 S . o o o

PCT/ EPO9% 02966 AEC (stimulated) - AEC (unstimulated) = AEC-CAM

AEC-CAM / Giemsa = AEC:Giemsa ratio

Therefore "actual® CAM lC50 values are determmed by companng the AEC: Glemsa
values for a test substance with those of the stlmulated control (EBM, solvent). These
values are then analyzed relative to the IC50 values for Giemsa alone. Strict criteria
10 determine whether the CAM inhibition yersus cytotoxicity (Giemsa) profile indicates a

*real® hit which should be pursued
. ‘ . - |

HaCaT calls are cultivated in DMEM (Gibco # 074-02100) supplerrented with 2.2 g/
NaHCOa, 0.11 g/l sodium pyruvate, 15 mM Hepes, 5% fetal calf serum.(FCS), penicillin
15 (100 U/ml), streptomycln QA 00 pglml) and glutamlne (toi mcrease the final concentration
by 4 mM). For the prollferatlon assay, cells are detached by trypsinization, suspended
in fresh medlum, and seeded into 96-well mlcrotiter plates at a final density of 4000
oellsloz mllwell After 24 hours (day 0) the medlum is replaced with fresh medlum _
- : _ contalmng graded concentratlons of test compound After 3 days of incubation at
20 37°CIS%C_O,, the exte_nt of cellular proliferation in comparison to solvent controls is
| 'measured- by a oolo_rimetrio assay that 'mea‘sures relative cell mass using the dye
sulforhodamine B (Skehan et al, 1990, J. Natl. Cancer Inst. 82, 1107-1112). The
| startlng cell number” is determined by measunng the relative cell mass on day 0. The
_ results are expressed as % lnhlbitlon = 100 % oontrol absorbance (where solvent
25 control = 100%) and represent the average = standard dewatlon of three measurements.
| A dose-response curve is plotted seml-loganthmically and the concentration requnred for
~ haif-maximal inhibition (IC,,) is determined by Ilnear interpolation. Maximal inhibition
without net loss of cells is represented by the "startmg cell number" and is usually
between 90-98%.
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Bi ol ogi cal Activity The activities of the conpounds of the

i nventi on aMO 9%6Sd3d i n assays for cytotoxicity and PODYEPYSI02966 Of
| CAM 1, VCAM 1 and E-sel ectin expression, as well as cell proliferation.
The concentrations of conpound &@(H.Jére for hal f - maxi mal
inhibition (1C[err]) in each assay are en in Table 2 bel ow
Table 2 Conpound (cocl) | err]([err]M / Assay

| CAM 1 1 E-selectin cytotox cell prolif.

(HaCat ) (f@@@P’a(H ec"EWUVEC) (24 hr.) (HaCat 72[err]) 10

conpound A 0.009 002 0.04 >40 0 006

conpound B 0.02 .
The assays weré carr |(§d’°6tﬁ'm&'és M4 5V\B‘al°' and minor °%’§EEH’P" &ﬂ"\‘%d ‘"ﬁh resp. )

spont aneousl y- t r ansf gf g®daq, ﬂﬂibﬁﬂm)‘ 980* (d, ILTBAZ MQURL. APRY US 168, Imhy P&7°
wi th highly preserved phehotypic differentiati on characteristics of hormal

keratinocytes 15 (Bodfk'&ﬁi Yal-50*°1(dad=7Hz, MeMe@Tp| H-4108 397671.37763d, are
used both for the ceIJCXHZ M&Eﬁd"&f%r)' ono (mamed*ﬂ'ﬂ ﬁgﬁ y%MjLogae(zg

Elisa. | SA"A eratlnocte
ICAM1 Cell Elisa MeMeOTrprHe2': ma":(zwnnemeogm d<&: 8 6.16°det éﬂﬁHze Leu NH);

I nhi bition of | CAM 1 S | I
W ni ski and Foster (1%%%6 5 L§ Wrm&t (Sﬁ' w’dg% 11&3 (gg')sh’%‘ég@a‘#ﬁ da}cPc}'al-
arg seedgﬁl/E :vl n 9?hW6| IH):rEcGGeQ 8 ém, m;eawmém[-w ; 4]85cm,| a-H)pd. 717 (mcalid)u4 45°
medi um Wi . fo . °
Streptomycin, 2nM d Joggkh: 'fSSnWNgH*) 4r83 2% H?aN?M%g %(Mﬁz 3.64
cogf I uegcy, ang tohen (ESI,O!DOMM 8.6343.505(m); @s17* (e U=Thiz( MeAlal-H); Bi4dr ¢s, N-Plle), |
medi um but w t S% t oL err
stinulation 25 n(e‘gﬁndd?t Qgﬁldeﬁglfdp f?r@lh\gl%qil/(% 4]%? @ﬂ*‘gﬂ %8%9 @ -
leSIrF 2; bgi1 hhlr 2 t h$h2rwm)czsands Meerl]\AGOTrpa@-iﬂ)sta‘f (s MELOUINIMS) . 512’00§D| ound B
monol ayers are fi xed Wﬂﬂa?m/ﬁd‘é&agd\g?é Z'H}c?eos"r#@%\%ﬁbpg'aei{ﬁ@r i 68-1.07
' (m); 1.52* (d, J=THz, MeAla B-Me); 1.48° (d,J=7Hz, MeAla B-Me); 1.04 (d,
J=6.5Hz); 0.98-0.83 (m); 0.53* (d, J=6.6Hz, Leu Me); 0,01* (d, J=6.6, Leu
Me); -0.32 {ddd, J=3.6Hz, J=11.1Hz, J=14.5Hz, Leu B-CH).

4  (open-chain derivative of formula IV): (2 conformers 68:32, major and minor

| '_conformer marked with * resp. °). 8.16, 8.12, 8.05, 8.00 (4d, NH); 7.58°,7.55"*
(2d, J=8Hz, MeMeOTrp 4'-H); 7.38"° (d, MeMeOTrp H-7'); 7.22*, 7.20° (2m,
MeMeOTrp H-6'); 7.15°%, 7.12° (2s, MeMeOTrp H-2'); 7.07*, 7.03° (2m,
MeMeOTfp H-5); 6.57 (s br, NH); 56.10° (dd. al-H); 5.17" (dd, hydroxybutyric

~ acid al-H); 5.11*°(m, MeLeu al-H); 5.04*° (dd, al-H); 4.99" (ddd, al-H); 4.88°
(ddd, al-H); 4;51° (dd); 4,53' (m, Leu al-H); 4.48° (m); 4.42* (m br, MeAla
al-H); 4.05*, 4.03° (2s, N-OMe); 3.88° (q, J=7H2, MeAla al-H); 3.71°, 3.68"
(2s, COOMe); 3.57*, 3.54° (2s, COOMe); 3.47* (m br,MeMeOTmp al-H);
3.27°, 3.21* (2s, NMe); 3.2 (m, MeMeOTrp B-H,); 3.00" (s, NMe); 2.9 (m,
MeMeOTrp B-H,); 2.64° (s, NMe); 2.32°, 2.28° (2s,NMe); 2.33-2.13 (m); 2.20
(m); 1.86 (m); 1.7-1.1 (m); 1.50°, 1.48" (2d, J=7Hz, MeAla (-Me); 0.97-0.93
(m); 0.80-0.76 (m).
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30 WD 96/ 03430 '
PCT/ EP95/ 02966 ' I ncubated with saturating anounts of primry

(rmouse antWO%AM3® nonocl onal) and - secondary (goat RCIERISN66
per oxi dase conj ugat ed) -anti bodi es. The subsequent per oxi dase

i nsol ubl o, Scol o BTSN 22 fHRer corllerTanRee W )R ALk AETGAE S

mcrotiter plate 57.93 (d,ehﬂ@l-lz NH); 779 (d, J=|9Hzl.\/uals);u7 65 @ bEyNBIY;0X54 (hy

AL the AECcncl RN S5 0947, S IS MR PRI B
pl ates which are t hmmmup,d-l-s'), 7.08-6.98 ymOMeMeOTop HISN 02 (5, MeMeOTrpripaYyy e

et 1y i pedl v { . oS 0He S N0 4 281 0 onze Rl ki & B 3§ T

facial tissue and a&anrebzsmﬁ alamsa:tz-mzmm%fear(ﬁn tdnﬂ)meokﬁyam) ; Q243 @,V

out 0.1 m stal Vi ol.et -sol uti sed first

t hrough a 0.2 [err]ﬁ'l"f)r ﬂt]*a@/&“ -H)ahed"s dP2, 4.00 (35 @&Meh@?s “Tvlﬂ Hi ﬁ@@sa%re

then incubated at r Fratsstmst%tﬂremfner 3l (§1 Wﬁsawﬁ(i“ﬂﬂhe) 313(m).307’ (s,
t horoughly 5x with S excess fluid renoved as .described above and their

absor bance 15 %{Mebg%?ﬁ' (&t NM&PB&‘F A Mq)h%sﬂﬁ&M?bﬂsa@‘sebfaUN@)-t%&dr y -
out. Subtraction 0f1 08 ?ai 47,143, 1.49%@a] IJJ-ﬂ-?z Wﬂéﬁ-ﬁaﬂ 186:4(%1r JS8, QHFja

gi ves val ues due to crystal Vi ol et stal ntn 'S . hence re
the anounts of cel | O-R80A%(RY OHBEOLH 0147 ¢ 603/\@#! é—sﬁﬂésl@wphe%-%t(@dd
used to correct theLéNE%e I ues. B. Endot hel'ial cell VCAM 1.

| CAM 1 and E-sel ect

-El i sa Assay 20 .- The assay is based on a :
96-wel |l cell Elisa method using the human m crovascul ar endothelial‘-

Co”1 L0 e IS0 B b oo o 4 T
stinulated for the 7.95" (d, J=9.3Hz, NH); 7.90 (d, Jus. 8Hz, NH); 7. 80 (d J=9.4Hz, NH); 7.59,
| 753 (2d, J=8Hz, MeMeOTIp H-4"; 7.45-7.30 (m, MeMeOTrp H.7); 7.23-7.15
(m. MeMeOTr, H-6); 7.20, 7.18 (25, MeMeOTHp H-2); 7.11-7.03 (m,
MeMeOTrp H-5Y; 6.86" (q, J=5Hz, NHMe); 6.2 (d, 9.5Hz, Leu NH); 5.95 (d,
J=6.5Hz, Leu NH; q, NHMe); 5.84* (d, J=8.9Hz, Leu NH); 5.55 (q, 5Hz,
NHMe); 5.3-4.95 (m, al-H); 4.84 (ddd, al-H); 4.69 (ddd, al-H); 4.42 (dd,
 MeLeu al-H); 4.34 (ddd, Leu al-H); 4.05", 4.03, 4.02 (35, N-OMe); 3.98 (m,
al-H); 3.63-3.52 (m, al-H); 3.47 (q, Ala al-H); 3.37, 3.35%, 3.24%, 3.22, 3.20
(55, NMe); 3.3-3.2 (m); 3.03", 2.92 (25, NMe); 2.85, 2.74, 2.70" (3d, J=5Hz,
- | NH-Me), 2.53, 2.52 (25, NMe); 2.23-1.93 (m); 1.85-1.05 (m); 1.53, 1.47,
1.44* (3d, J=7Hz, MeAla B-Me); 1.03 (d, J=6.5Hz); 0.98-0.80 (m); 0.57*,0.55,
0.38°, 0.08 (4d, J=6.6Hz, Leu Mé_); -0.30 (ddd, Leu B-CH).

7 (3 conformers 40: 537, marked with *©"): 8. 81° (d, J=10Hz, C,AA NH);
7.88* (d, J=10Hz, C,AA NH); 7.78°(d, J=10Hz, NH); 7.57° (d, J=10Hz, NH);
7.52% (2d, J=7Hz, MeMeOTrp H-4); 7.36", 7.37° (2d, J=8Hz, MeMeOTrp
HT) 72776, MeM'édTrp H-2); 7.20, 7.18 (2m, MeMeOTm, H-6); 7.17* (s,
MeMeOTrp H-2); 7.03°, 7.01%(2m, MeMeOTp H-5); 6.17° (d, J=10Hz, Leu
NH); 5.98° (d, J=6Hz, Leu NH); 5.77" (d, J=10Hz, Leu NH); 5.31° (ddd,
MeAla al-H); 5.19" (dd, hydroxybutyric acld al-H); 5.05-4.94 (m, al-H);
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next 8-16 hours with TNF[err],. then parafonal dehyde-fi xed for subsequent
eval uati on owo96/03430 VCAM 1, ICAMl or E-sel ectin expressi on pei/EN®s/02966
i ndi rect i mrunoper oxi dase st &i-fii ng 25 t echni que QIt ot oxi c effects are -
det erm ned by counti ngpt he rel ative nunber of nmsa nucl ear

stain) after exposured88-48b(mcahtH)s470r4bt (1, alrlﬁ 6dﬁpéﬁ’q Mﬁ“@'t’ﬁe“ 32* (m,
control wells (sol Ventelﬁaﬂ-lmchaa 93&‘3’?28 ﬁoﬁm)‘@%“a(h? ﬂm'r@d-ﬂj@ghtﬂnﬁﬁzhbfme)

t hey exhibit er ri E-sel ectin inhi on wt
<25%cel | | oss. (m); 3.40° (s N Me). 334" (dd MeMeOTrp H-Ba); 3.22 (m, 31

VO 96/ 03430 o . .
PCT/ EP95/ 02066 MeMeQTp H-Bb); 8.20%, N-Me); 3.17 (5. NMp): 383 (s, MpMeQTR |

and | CAM1 assay uti | Na\e); 254" Meleﬂul N-dde)( 2832 (s, N-Me}; 2.4:2,35 (m); 2.2-1.9 (M);

1 Prvest T T OEERR G ST oF bumnt ek Yetiel n SLR BB Lo

express | ow | evel s of MeLsWME); 1.60-0.77\m)c 0.53F ¢d, Ws66Hiz, hea did)y0.62F DBdhedor y
di at . Ho

T ot Ton' ™ Lover oo BeRE by £ el oyt 4 o A0 S B2

performed to determine the optinmal conditions for |ndu0| ng VCAM 1 and

| CAM 1 C-

are grown in T- ép; Fsé;é)o“(%ﬂ‘r?ﬁﬁ 4§r§§'e?'agﬁ°&r’fﬂ§‘r ‘t}ig%ﬂg R@T‘P%M(} 82%

C2) with 1.5 x 10[ ergd| Jﬁmﬂli/chACNHy ww:g@dmuné%f 7Eswbqah9=l=1cmz. Npl)] 7.55%,
Basal Medi um [ EBM Clonetlcs] suppl. erent e % FCS, 10 ng/nl human EGF
(Boehringer), 1 [err]GPal(3dydrtide NMeMeQIm Hr4):4-36° 0%%%3( dpJ=8Hg, MeMeOTrp

NaHCO err], 15 mM Hepasy . -2 |
10003 m }oenl cillin gﬁ?)lgge[(g'r Meﬂleﬁh’rﬁ/ﬂ 2?@23’%}3&0"3%1% H42W203 Mﬁ(ﬁn{‘e

Crypsini zation (0. 250MeMSGTR, LY e 2002 MOMBBT NGB 617 (0. J=10Hz, Leu -
resuspensi on, __t .he c.el Nﬁ),@%'r(@, seied L8Y NH); 3'33 ‘é@dﬂ? M’éAlﬁaﬂ-Hﬁ 554+ (Ha,' ng

ratto. hydroxybutyric acid al-H); 5.05-4.97 (m, al-H); 4.93 (dd, al-H); 4.87 (dd,

al-H); 4.88-4.83 (m, al-H); 4.66-4.60 (m, al-H);4.48* (dd, MeLeu al-H); 4.38*
' (ddd, Leu al-H); 4.15-4.00 (m); 4.03, 4.02° (25, N-OMe); 3.98° (m, al-H);

3.7-3.2 (m); 3.40° (s, N-Me); 3.20°(s, N-Me); 3.17*(s, N-Me); 3.05-2.9 (m);
2.29, 2.98 (2s, CON-Me); 2.96 (s, 2xCON-Me); 2.92* (s, MeMeOTrp N-Me);
2.54 (s, MeLeu N-Me and N-Me); 2.4-2.25 (m); 2.15-1.9 (m); 1.83-1.05 (m);
1.53", 1.50° (2d, J=7Hz, MeAla B-Me); 1.04 (d, J=6.5Hz, MeLeu Me);
1.00-0.83 (m); 0.79°, 0.74° (2d); 0.57* (d, J=6.6Hz, Leu Me); 0.13" (d
J=6.6Hz, Leu Me); -0.25 (ddd, Leu B-CH).

9 (3 conformers 70:28:2, marked with * ° '): 8.89* (d, 10Hz, PrLeu6 NH); 7.89"
{d, 1OHz,_PrLeu2 NH); 7.77° (d, 10Hz, PrLeué NH); 7.52° (d, 8Hz, indole
‘H-4'); 7.50° (d, PrLeu2 NH); 7.48" (d, 8Hz, indole H-4'); 7.38" (d, 8Hz, indole
H-7%; 7.37° (d, 8Hz, indole H-7); 7.19° (dd, indole H-8'); 7.18* (dd, indole
H-6'); 7.13° (s, indole H-2°); 7.02" (s, indole H-27); 6.99° (dd, indole H-5');
_6.90‘ (dd, indole H-5'); 6.18° (d br, 10Hz, Leu NH);_ 5.93" (d, 6Hz, Leu NH);
5.83' (d, Leu NH); 5.30° (ddd, PrL.eus a-H); 5.30° (dd, Hba a-H); 5.02* (ddd,
PrLeu6 o-H); 5.00° (ddd, PrLeu2 a-H); 4.89" (dd, MeTrp o-H); 4.84* (ddd, |
PrLeu2 a-H); 4.71° (ddd, 'a-H); 4.44" (dd, MeLeu o-H); 4.37‘ (ddd, Leu a-H);
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I11. VCAM1 and ICAM1 Cell-Elisa 96 well flat-bottommcrotiter

pl ates are precoated with bovine fibronectin (FN, Sigma # ~ F1 141)
and then J¥@Qe@M43th 2 x 10[err] cells/well in 200 [err]| ofpcEBiFbge086 h
medi um and i.ncubat ed overnight. The foll ow ng day the culture

di ' isinitjallyd d with 20 30 [err]l/well of EBM '._'
rodi um (O suppl e R RREHFRMD Teshne: 38 oy T Medla con 5.40% (6"

b tl | acehe) 3.8841 6, -Hd); 812613/20; @24 (e /h WM 3L (s,
correspondi ng concehtrrat T-ons'Sef'e 1P -VShH ¢ ireth anor _ it edi um
or (3) EBM assay nexi4s:m7s| 2138, 218 (2 dbnbme)1l58-1.07; 1.50" (¢} 7hz, ReAik/pMd)) C.
Each 96-wel | assay j °per%lgrrﬂﬁd V\n%&?d_uﬁ icate wells. The ce_[ | s are then 25
stinmulated by addi dg*2d9] &z Medla f-MekichP? aide 6.8tz Melau dMeli 0:950.830068" U/ ni
TNF[err]) and (d, 6.6R8 AT 8BME)PL0. 18 (@ 6BHZ3Lek5"-Me); -0.48" édﬂ)?.eg ﬁf(déu _

nonol ayer is then washed w th 1%.par af.or mal deﬁ.yde i n EBM nmedi um
2% par af onal dehyde for 15 min at roomtenperature (RT) and rinsed several

times with 49 (BRSnfolM6rsdB51:3, maMKeUSHH « O 8 86~ (c1bfiz, Pdus Mb); 7.87*
nonol ayer is incubated for 30 mn In T _
32 WO 96/ 03d.31PHZ, PrLeu2 NH); 7.75° (d, 10Hz, PrLeué NH); 7.57* (d, 8Hz, indole

PCT/ EP95/ 02966 " : | D F Q%4 NG LB - ' The
NGS sol ution is rem.g%'eﬁsﬁh%é mﬁgéﬁ[@?ﬁﬁt’é@?a{#ﬁﬁwﬁpﬁ M1 or
| CAM 1 nonocl onal &h®):0638" (dn8HEnipdoletHed');:0%.86'(dy BHzaindole H-7'); 7.29%{s; IndoleThe
mAb solution is th _.W a LSe i S [ 3laab i 0ES. Wt H RBS, -
foll owed by i ncubaﬁ%?i W hﬂ%@gg%r%gﬁﬁhz %ﬁ%@g ﬁ%ﬁ?).?@%b&%l#’gﬁn ' The
NGS 5 sol ut i on 7.04" (editindale &8'); 1) 07 cfdrir] 10Hz, LausNidy 8.9 (d, 6Hz, Leu NH); ‘
er oxi dase- conj uga . t ECAD' Il - o oo DDuse | tibody ~
?Tago;. 1:500 di | ot %?% _?ﬁ%gé‘@gﬁ%%emﬁg@mg;“h §:‘.’~Z&Z€°ﬁ_"éﬁij%§ér}d"2
The col 1o o i Pog,  h o e cer (et (19pg sertu) and
[err]l/well of a f é'sw%ﬂ-aﬁ'e%??‘e@@n&“ﬂ: ?t‘{jp Z&d "ﬁg'-?“ “‘g"/lt”b“gé'r"gﬁ-%' (ddd,
(3- ani no- 9et hyl - catlbazeHE; 4.0, 30y (230 N-OMG);8.66-8:22; BA0b s, NiMer3.96> @0 nin 10
~at RT. The per oxi dgf@ f_géﬁé'r.at i'( E‘ DV ég?dh&ek% g:? -.riMCr?ged in@PBS. JAEC
absor bance val ues & Weh&ytF df: @eﬁf% m§_1plﬁt 'Bji' #5985 Niak @-53
corr ect_ed f.or' c (s, Me_Leq N-Me); _2;_35-_1 .05; 1.54* (d, 7Hz_,' M_’qAI_a B-Me); 1.50° (d, 7Hz,
heAla B-Me); 1.03" (d, 6.5Hz, MeLeu d-Me); 0.98-0.83; 0.78° (d, 6Hz, Leu
~ 8-Me); 0.73° (d, 6Hz, Leu §"-Me); 0.57* (d, 6.8Hz, Leu -Me); 0.16" (d,
6.6Hz, Leu §™Me); -0.27* (ddd, Leu ¥-CH).

- 11 (3 conformers 46:51:3 marked with * ° °): 8.87* (d, 10Hz, PrLeué NH); 7.87*
' (d, 10Hz, Prieu2 NH); 7.76° (d, 10Hz, PrLeu NH); 7.56° (d, PrLeu2 NH);
7.55 (d, 8Hz, indole H-4'); 7.52° (d, 8Hz, indole H-4); 7.37 (d, 8Hz, indole
' H); 7.36 (d, 8Hz, indole H); 7.36° (s, indole H-2); 7.22° (s, indole H-2); 7.20"
(dd, indole H-6); 7.18° (dd, indole H-8); 7.03° (dd, indole H-5Y); 7.00" (dd,
 indole H-5Y; 6.16° (d, 10Hz, Leu NH); 5.94* (d, 6Hz, Leu NH); 5.78' (d, Leu
NH); 5.31° (ddd, PrLeus o-H); 5.27* (dd, o-H); 5.06-4.80; 4.65 (ddd, orH);
4.47" (dd, MeLeu a-H); 4.33 (m); 4.03,4.01 (2s, N-OMe); 4.00 (ddd, o-H);
3.75-3.20; 3.40 (s, N-Me); 3.20 (s, N-Me); 3.18° (s, MeAla N-Me); 2.91° (s,
MeTrp N-Me); 2.53 (s, N-Me); 2.53° (s, MeLeus N-Me); 2.45-1.07; 1.53" (d,
7Hz, MeAla B-Me); 1.49° (d, 7Hz, MeAla B-Me); 1.03* (d, 6.5Hz, MeLeu
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"bl ank" or reference values at 690 nm V. E-selectin assay: The
E-sel ectin swoego3aso performed using freshly isolated HUWEC,  perEposn2966
essentially as described for the VCAM1 or '| CAM 1 assay except for a
shorter TNFa- 15 stinul ation (6-8 hours). V. Measure of

Cytotoxicity (Cell | 8d4e)8f8:0.83 BTR (b BHzs Me) .74 (d, 6Hz, Me); 088" (dh &cfitive Lt
cells are destained BYm gﬁ@é@t;l(ag?gﬂg P&SS‘V\MEP 83k Wangu gfnérﬁll_zo mn

(two 10 m n changes) wt m croscopi ¢ eval uatl he cells are
then rinsed in distilled water (Aguadest) and the nonol ayer covered

with a 33% G egsa so | 217 toE0F o SulTh e
are then was heg§ Wi t hkﬁkﬁrggdﬁ}ségﬁséVfé%% orw'gtf )%'% ?ﬁg'eﬁz' @eenl%éﬁh IL')S
M croscopi ¢ eval uati 882 @, 16Hd, Prb.eub di); 7i1941(d,010Hz, Priceu NH);i7.8€' ¢d, sl0kizned,

with essentailly no I g17c7 t a d
on a m croUP ¥Le I@f fee;c@r @ggé%@ﬁhﬁor@éiﬁﬁ\ﬁggﬁiwmﬁéf'a
val :Jes (rows \r/]m t hout (s;ili’nduiae);é 7.03" {(dd, tm:tolﬁwm'r\v/(é% Er@ 306Hz, Leu\,NE) :Bat7ze (d br, 10Hz,
Eval uation: The AEC ya . £ 85 €0 titut f%}.ﬁ% e)xaro%g?l on
(unstinul ated cont roi{e\?\/g;ﬁs : ér@' géé'e"rﬁ“\ g‘\'/'ff 16@6' @ s

i sot yp(936mat |C|hed| c?nt a@2* (s); 4.02' (shY8M b ?M_N—M&! €540 (s, NFMelB:2Y (s;tmghe;,t:fmm (sf,| n
every we pl at e, c | e alue is su cte rom
t he mean AEC val ue fyrlu%gﬁ@gﬁ Blrkﬁﬁ)e zlsg.) (ﬁJNaMEH %éph("!@v/lz 54& g

sol vent controls, as t N- R ngw_‘gu:h
represents 3 0 upgwu?da ?dgfg&l\/# ﬁn%s?gg N W (‘l\?ﬂNlMg? 2&.‘_510;2' ectin
Cell adhesi on nol ecu gb&p@3 (s, MeLeu N'Me), 1 53. (d 7Hz, MeA'a B'Me), 1.53 (d 7Hz,

33 VO 96/ RidARDB-Me); 1.50° (d, 7Hz, MeAla B-Me); 1.50" (d, 7H MeAla -M
PCT/ EP95/ 02966 B-Me), 1.0, (0. THz, Mela p-Me); 1-50K(¢ 25 Me °ét>CA|v|

value is then divi ded.08(ck BSHz, MeLeu d-We); rh%dﬂdﬁ ﬁUZnMahelGirM%)aOJ&f Iy

resulting in a nunbe | { " fLef3Mm

expression for a gi vgr?wc%e%h engﬁyﬁs asegA eﬁdh 72 Gnsu'.g:#)Le e):

(referred to 0.72° {d, 6.6Hz, Leu 3"-Me); 0.61' (d, 6. 6Hz. Leu 8-Me). 0.55* (d, 6.6Hz,”
Leu &-Me); 0.21' (d, 6.6Hz, Leu §"-Me); 0.12* (d, 8.6Hz, Leu §"-Me); -0.17'
(ddd, Leu y-CH); -0.31* (ddd, Leu y-CH).

13 (2 conformers'55:45, major and minor conformer niark'ed with * resp. °):
8.80* (d.'J=1OHz, NH); 7.88" (d, J=10Hz, NH); 7.77°(d, J=10Hz, NH); 7.57°
(d, J=10Hz, NH); 7.52%, 7.51° (2d, J=7Hz, MeMeOTmp H-4); 7.39%, 7.37° (2d,

=8Hz, MeMeOTrp H-7"); 7.20" (m, MeMeOTrp, H-6); 7.16°, 7.09" (2s,

MeMeOTip H-2'); 7.03*(2dd, MeMeOTrp H-5'); 6.17° (d, J=10Hz, Leu NH);
5.97* (d, J=6Hz, Leu NH); 5.31° (m, MeAla al-H); 5.11-4.96 (m, al-H); 4.92*
(dd, MeMeOTrp al-H); 4.87 (ddd, al-H); 4.69° (m, Leu al-H); 4.47* (dd,

~ Meleu al-H); 4.27" (dd, Leu al-H); 4.03%, 4.02° (2s, N-OMe); 3.92 (dd); 3.65-
3.15 (m); 3.47" (q, J=7Hz, MeAla aI-H); 3.41° (s, N-Me); 3.21"(s, MeAla
NMe); 3.20%(s, N-Me); 2.92" (s, MeMeOTrp N-Me); 2.53° (s, MeLeu N-Me);
2.51° (s, N-Me); 2.35-_2'.75 (m); 1.7-1.05 (m); 1.53" (d, J=7THz, MeAla B-Me);
1.49° (d, J=7Hz, MeAla B-Me); 1.28*,.1.25", 1.23°, 1.18° (4d, J=6Hz,
COOCHMe,); 1.04 (d, J=6.5Hz, MeLeu Me); 0.98-0.83 (m); 0.55 (d,
J=6.6Hz, Leu Me); 0.05" (_d, J=6.6, Leu Me); -6.31 (ddd, Leu B-CH).
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as AEC. G ensa ratio). 5 AEC (stinul ated) - AEC

~(unstinmul ated) = AEC- CAM _ AEC-CAM / G ensa =
AEC: G ens VP 86/p3430 Therefore "actual " CAM | C50 val UPETAIPES/02966
determ ned by conparing the AEC G ensa . values for a test substance.
with those of, the E e val ues
are then anal yzed Icgﬂoaégfogsgﬁ%é’l 'Egé‘ 5% ¥ %')t‘a g’rgafcgfﬁr%AAé’t"ﬂ dt85 _
criteria 10 det{dy Ja 106z \BpAA &IH){ ‘n.e’BQAJ\AI-.L‘IﬁszM-I)OTLSBE(di US10ME, NI i7GE2k Y

d fil : houl d b ed.
G pcar tel || ProLTFEASTok ThesMpMeoTrd He: Tibe, Yk lod Veblz, Monfadivra
DIVEM (G bco #t 074- GRTH0). 2z'um21er(2mt mwgiaflr?@fr 8#I14° 7.08* (g:WEﬂ@ﬁTﬁ&Hlé) g/l
sodl um ruvat e,

(100 U/Priy) strept %nw (§§€ 1'@6MPé E‘aﬁn))mé (@ dﬁﬂﬂéhlﬁél NH); 5:9% (dadebHzZne
final concentratioleu NH); 5.780, 4_I|TM|z, LEWNFIP% :ﬂr"qhaci %éAlh%l—ﬁséi% (dee' I's
are detached by tr 95| ni zation, dium " and

seeded into 96-wel | W&QH‘Y'T%?"'%PI&HESS %4&&%@!-%&@1 t(ﬁdoMem rp al-H);
cel1s/0.2 m/well. we*qaa@%,hmm)(ﬂm;%h () L oURAUHY A lgpe daphmsg aY"H h ffe_sh

medi um ' cont alni ng( graded concentrations test . O oun
m,

days of incubati on4s2-48 Leyy pkH): 1425 daoued tHz, JFFKHZeQOQQH;)f 4dé|-4 0|7 (am
proliferation in C@qpéyﬁgmw 393 734, NBg) gﬂ+§4‘§n al- H)haur?ﬁéy@e?a&y a

colorinmetric assay t asures relative ¢ the d
sul f or hodami ne B ( SkalrdhzeMeAla ald)y 8,413 (s,NirMe); azaﬁteid. MedMeOBR, H-Bap B.22112) .

The "start t relative
cell mass on day Ok.ﬂ%ﬂéofwrﬂf’ﬁﬁ)é tgga'gémg;@g e’g f?&sﬂﬂ?ﬁﬁi #t‘?on = 100
- % control absor bMeMeQTidi-Meyp2 Ba'h(s, Meleu N-be)y 2252°(s] BIoNp); anizne(m‘)esent

dose. r esponse. cur vE e B ERTZEL 7 bR R T9° i tbie Mo, on

required for B-Mé)1.80,M26 (2t] JE7HE, ICOOOH2CH3);c1.04 id, |J56.¢9IZ$M§L5@M é)y

5" opr esent od by 1R8-S FEI0 45t vd B e M %‘3&%" 2 135 d 5%5' n

90- 98% (ddd, Leu B-CH).

_

15 (3 conformers 57:41:2, marked with * ° '): 8.82" (d, J=10Hz, C,AA NH); 7.90" |
(d, J=10Hz, C,AA NH); 7.78°(d, J=10Hz, NH); 7.58° (d, J=10Hz, NH); 7.52*°
(2d, J=7Hz, MeMeOTrp H-4Y); 7.39", 7.38° (2d, J=8Hz, MeMeOTrp H-7);
7.22*, 7.21° (2m, MeMeOTtp, H-6); 7.14°, 7.08* (25, MeMeOTrp H-2);
_ 7.03°, 7.02*(2m, M_o{Me_OTrp H-6'); 6.17° (d, J=10Hz, Leu NH); 5.98" (d,

- J-6Hz, Leu NH); 5.82' (d, J=10Hz, Leu NH), 5.31° (ddd, MeAla al-H); 5.12*
(dd, hydroxybutync acid al-H), 5.05-4.98 (m, aI-H), 4.91* (dd, MeMeOTmp
aI-H) 4.86" (ddd, C,AA al-H) 4.73-4.68 (m, Leu al-H); 4.47* (dd, MeLeu
al-H); 4.28* (m, Leu al-H); 4.2-3. 95 (m, COOCH,) 4.03%, 4.02° (2s, N-OMe); -
3.90° (m, al-H); 3.64-3.42 (m): 3. ar (CH J=7Hz, MeAla al-H); 3.41° (s, N-Me);
3.34° (dd MeMeOTrp H-Ba); 3.22 (m. MeMeOTrp H-Bb); 3.20%(s, MeAla
NMe); 3. 19°(s, -Me), 2.93* (s, MeMeOTrp N-Ma), 2.53* (s, MeLeu N-Me);
2.52° (s, N-Me); 2 4-2.1 (m); 2.03-1.9 (m); 1 .83-1.76 (m); 1.72-1.58 (m,
COOCHch,CH,) 1.56-1 07 (m); 1.53, 1 .49° (2d, J=THz, MeAla B-Me);
1.04 (d, J=6.5Hz, MeLeu Me); 1.00-0.84 (m); 0.54" (d, J=6.6Hz, Leu Me);
0.02* (d, J=6.6Hz, Leu Me); -0.34 (ddd, Leu B-CH).

. 40



WD 96/ 03430 :

PCT/ EP95/ 02994 96/03430 NVR- 5B EP9R/02966
(CDCI[err]) Exanpl e: Spectrum ' 4 (3 conforners 55: 44 3,
maj or and m nor conf ormer marked with resp

8.8
(d, " J=l OHz, NH)16 7. 82 qopformens,75:30,\pprked vvm-( dfeser%how?? NH-§7* 7.75% 7.58° (4d

d, J=10Hz, N 7.50 Ot nad (37
S o, NENEOTrF% e ).T.1bd|z ﬂﬁzlr‘fw'\@'vbﬁ‘é'ﬂi) Mblﬂeb‘rgiu-é %.37 (6? J-@?IQ;(

MeMeOTrp H-2'): 7. 03*W‘§MPP(TMH-7}~/§M% M#W@de-l-ﬁé{ 'éﬂﬁ] 7(Q15’ (a&mmom
N 5. 0 o Os gg*
h%oxybuty“ ¢ acid alﬁfz‘) 7 Ba°, 567 dtweNéngﬁi-ﬁgg(dEo a(h .'Ji) oHi EQu N?-g 5.96
al-H; 4.85 (m al - H{g 4=7Hz, [Lenr§H) $33|(mihydroxytatyric acid. al-H), 502( JRHH);

e ooty e, e 4% (dda, AN re: iR Brpe I %"*” 3%
3.36% (dd, MeNeOTrp Hde)al-M); 23883 (m7akk);: 4832 (s: NeOMB3.82 Nk B;633.59 [ro); 1d.44-
Sbaferr) (s, E40 ) e Ao T N B33 18 oS, Bk lle] es
i' gg- 1.75 ( gi J _% .Hgs- I(s0MeMeOTrp Niie); 2.5:{'2053 MbLsaNMej;_zsz*’z’(sz,NM_&)A%s-& im)::
5 %60 65 E m; 0.53 ’\?ﬁ%ﬁ\] s E?hjve %’3&‘1% 9%’,'??'1*‘ B4 1485 (3¢, #Zfjz ekia o-me;

Me); -0.32 (ddd, J=3.168" (d)I6.5H2);10.9816.88 .(M)jz0.52'+0.81'Cd) J=6.6Hz, LeuMe); -0.39"
(open-chain derivativ f fo alV): (2 confornmers 68:32, major and m nor
confornmer marked vmth(g glﬁ‘péa'l) 8.16, 8.12, 8.05, 8.00 (4d, NH);

7.58, 7. 55* (2d, J=8Hz, MeMeOTrp 4'- H) 7.38*[err] (d,
MeMeOTrp H7'); 7.22* 20 Me] H6): 7 15*

7 1olert] (25 wbwem(ﬁﬁomzm}rs%ws e e ] 420 bhg B e .-

- H5'); 6.57 (s br, Nijg ﬁizlﬁlu-[)dﬁﬂsedur KH); s§'7d ﬁdﬂsHBMGMEW Mr4')€757 @,
acid al-H); 5.1 1*[err]( 5.0 err]Mp I% q’d
al-H): 4.88 8Pz, A 756, P52 b s 148 (e.|M¢Meo

4. 48 4 42 +0Bob2 S, 1g:
NOVL)e”]g gg} et ?)bwz*\’%ﬁ 734 (3, J.sgﬂ lala Bbérrpgg% 7.24 0P282%.18
(2s, COOwe):; 3. 57* 3(354@@#:?1'@*!-60(11%) 7@'.47/96‘( (at.b\ﬁpmmmerS‘)arlw 7.03°

TS 2 iy AN i iy 6, 7

(25, NVB): 2.33-2.13 (i) 503, J8.8Hz, Leu NH); 52B: (. @HX 113" (1, JadbizL O} 5.06-
590076 (m - I &en W kit 82 atz) ORf; £97aa, ai), 4.88 (aa, arHl)4.84 (m,
gl-H); 4.78-4.70 (m, a-H); 4.41 (dd, MeLeu al-H); 4.18 (ddd, Leu al-H); 4.04,

4.02 (25, N-OMe); 3.78 (m, al-H); 3.65-3.35 (m); 3.42°, 3.32', 3.22", 3.20°
(48, NMe); 3.17-3.08 (m); 3.03', 2.92', 2.90°, 2.52", 2.51° (55, NMe); 2.01-1.1
(m); 1.53, 1.49, 1.40" (3d, J=7Hz, MeAla B-Me); 1.04 (d, J=6.5Hz); 0.96-0.83
© (m); 0.72, 0.60%, 0.56', 0.03" (4d, J=6.6Hz, Leu Me); -0.16 (ddd, Leu B-CH).

18 (3 conformers 73:20:7, marked with * ° ): 8.54° (d, J=10Hz, NH); 8.38' (s br,
- MeTrp N'-H); 8.26%, 8.17° (2d br, J=2Hz, MeTrp N'-H); 8.13", 8.03°, 8.01'
(3d, J=9.7Hz, NH); 7.78" (d, J=7;7Hz, MeTrp H-4'); 7.74', 7.70', 7.63°, 7.63°
(4d); 7.46%, 7.44°, 7.40 (3d, J=8Hz MeTrp H-7'); 7.27° (dt, MeTrp H-6");
7.20%, 7.17° (2dt, MeTrp H-5"); 7.09°, 7.03* (2d, J=2Hz, MeTrp H-2"); 6.33°
(d, J=10Hz, Leu NH); 6.17* (d, J=7.4Hz, Leu NH); 5.97' (d, J=8Hz, Leu NH);
5.38° (m, al-H); 5.27* (dd, hydroxybutyric acid al-H); 5.21° (dd, al-H); 5.12*
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35 WD 96/ 03430 - '
PCT/ EP95/ 02966 5 (3 conformers 2:2:1, mnor confornmer marked

with *): sWOP603305-10Hz, NH); 7.93 (d, J=10Hz PGWEPRISP29%9 (d,
J=9Hz, NH): 7.65 (mbr, NH): 7.54 MeMeOTrp H4'); 7. 38,

Lg7) 734 ( 388 g #%M%WQ@J% o‘ggég(‘{d?)eﬁ}e'&“ 7 (m); fssw?%ﬂ-&pe'u o
6.14 (d, J= 10HzI L eal- mm,zesxcw Led al-aﬁ:ms 3125U(MYHB.766 () U=7Hz, Meﬁldzal-l-l)eu4 43

. 2 . .-
| (Nrkn') °.25 (m a H)3ﬁ§° %?6452%2 MJI% 654%“@2%3 gbs@@égwﬁg}z 3. 98
(m al-H); 3.63-3.3s, MeTrp NMe) 2.627fs, NMej92.803(6; Mel.ebrNMlb%)z ,3831.28 (s, vaeg9 ]
> 18 e e (Slﬁﬁﬁ;g)’ 565 £4T @8,4=7rg Menls BrMe): Y-15+(d w8 s Jaeygly) 1 o

1.47, 1.43, 1.41* (83 (MR0:23, 06, 9.58',10:02* (4d 036 6Hz,1:¢G. Me; 0.28* (ddd, Leu

098083(rr) 06%0%55 0.47*, -0.02 (4d, J=6.6Hz, Leu Me); -0.32 (ddd,
Leu [err]- -CEl) (3 conforners 4:3:1, mnor conforner marked
Wlth*)882(d J=10Hz, NH); - 7.95% (d, J93Hz NH) 790

d, J=9.8 :
S 8H§ n/eﬁm"rl\gl? Hzﬁa)conémers?%%g enwaﬁ?mev@n" p;qs;z (t-7J3135'12-1®'|0) (94f° (t.

MeMeOTr p, H 6' )g=1Hiz2 0
ﬁ/g]n/eonp e e %JG *mz @Hoi d&s((ﬁf cn@j\/%% RuFh-?llcx)-lzhg‘,ﬁ;ilﬁ(1\i-1)N§3 aé‘rgd

5
P o i . ool o e .07 =i, Wb T 10 sOHe s
NHVE) : 5. 3- 4. 95 | o (4 6
) 5y & 99, Miaal s, odti-s0l7 She o, ﬁ%%“?*fwmﬂ%ég (m ¢
al-H); 3.63-3.52 (r(?t MeMgOTrp, AL 'é,OAT(aa)MaMemrps-l-za*Na’(m* 3.22,

> 9. 2. 70% (3d, o Aeaaedh) il F:ob fad Momsotd oh: G200 8 o 1B Lot b
2.23-1.93 (m; 1. 8&@.2'0(5. 4=Hz, 1e8NH)1 587 (d, J=10Hz, Leu NH); 5@29° (tadi MeAiEHz ,
oL (Srel ) gl frrogh. ol R AT oL oo a1 o,
( 3 conformers 40: SCMGMBﬁim(dd'I)J\Atm' 1dddz (GRAA' 8l-H)54.29:4.641, (m) £20Idl-H);F.43Y | AA
NH) ; (dd, MeLeu al-H); 4.35° (ddd, Leu al-H); 4.04', 4.03", 4.02° (3s, N-OMe);
. © 3.81° (m, al-H); 3.83° (dd); 3. 57-3. 50 (m); 3. 48-3.42 (m); 3.43° (q, J=7Hz,
MeAla el-H); 3.38° (s, N-Me); 3. 30-3.12 (m); 3.20° (s,N-Me); 3.15" (s, MeAla
NMe); 2.93* (s, MeMeOTmp N-Me); 2.58° (s, N-Me); 2.53* (s, MeLeu N-Me);
225 (m, CH, #CHO); 2. 15-1.9 (m); 1.85-1.74 (m), 1.65-1.08 (m); 1.48*, 1.45°
| ' (2d, J=7Hz, MeAla B-Me); 1.04* (d, J=6.5Hz, MeLeli Me); 0.98-0.83 (m);
- 0.67, 0.5¢*, 0.52', 0.01* (4d, J=6.6Hz, Leu Me); -0.26* (ddd, Leu B-CH).

20 (2 conformers 1:1): 8.77 (d, J=10Hz, C,AA NHY); 7.79 (d, J=10Hz, CiAA NH);

~ 7.73 (d, J=10Hz, NH); 7.65 (d, J=10Hz, NH); 7.44, 7.44, 7.42, 7.39 (4d,
'MeMeOTp H-4' and H-7'); 7. 25 7.22 (2, MeMeOTmp, H-6Y); 7.13-7.03 (m,

_ MeMeOTrp H-5‘), 7 02, 6. 98 (23. MeMeOTrp H-2'); 6.19 (d, J-10Hz. Leu
NH); 6.00 (d, J=6Hz, Leu NH); 5.80-5. 53 (m, olefin-H); 5.31 (ddd, MeAla
aI-H). 5. 08-4 67 (m, aI-H olefin-H); 447 (dd MeLeu al-H); 4.15-3.98 (m); ;
4.05, 4.02 (2s, N-OMe); 3.7-3.0 (m); 3.44, 3.21,3.20, 2.92, 2.52, 2.44 (6s,

- N-Me); 2 15-1.90 (m); 1.90-1.08 (m). 1 .55, 1.50 (2d, J=7Hz, MeAla B-Me);
1.05 (d, J=6.5Hz, MeLeu Me); 1.0-0.8 (n); 0.60, 0.06 (2d, J=6.6Hz, Leu Me);
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7.88* (d, J=10Hz, derr]AA NH; 7. 78[err]'(d J=10Hz, NH); 7.57[err] (d,

J=10Hz, NH) WO 96/03430 7.52*[err] (2d, J=7Hz, I\/bl\/bOTrp H 4p&1/EPOSH D966

7. 37[err] (2d, J=8Hz, I\/EI\/EOTrp H7);, 7.27*(s, MeMeOTrp H2");
7. 20, 7.18 (2m MeMeQT 7 ( - o0 MeMeOTrp H2');
7.03, 7.01*(2m Newe@F?g(MdsL?uﬂaCtﬂ#[err] (d, J=10Hz,” Leu NH)

5.98* (d, J=6Hz, Leu NH); 5.77' (d, J=10Hz, Leu NH): 5 31[err] (ddd,

MeAl a al -H); 5.19* (dd, hydroxybutyric aci d al - H; 5.05-4.94 (m aI-H;;
36 VWO 96/ 88430 (3 conformers '44:53:3 marked with * ° '): 881'(d 10Hz, PrLeus NH); 7.78,

PCT/ EP95/ 02966 7737 672@& foliZ N9, 7%, ?'42'1')zd éh{‘?ng{’aléﬂl-«(ﬁ 3 (‘dgg

4.48* (dd, MelLeu al - rr]
(2s, N-Ow): 3.93| errl‘Fotedrl-Z’it mwm T-Q2,%. szsrrmdphdﬂﬁr)eﬁ 21° (d, 10Hz, Leu NH);

v ool 1 ooy . S50 Ky i s PENE LR, B8bia o BT, MoLow vy
N-Me); 2.54* (s, Iveké@SMdd&)q-m 404 (s, Oble}y#)02 (s ONR)38.6613 10; 3.44° (s MeAlR,
VeLou We): 1 00-0. 77NHPE S22Eth Mepld BembEd, A (& Moy 246 b eyl 2 2,
T oo et e e S R4 B0 e B,
7.87* ( ( 8-%?‘3:%#@',‘ G@%AW;“’%WE&‘“J&%\% 84&@2 ; ‘7".“5%)} 1 (d,
J=10Hz, NH); 7.55*, 0.26' (d, Leu &"-Me}; 004 '(d] 6.6A¢, Lelir-&*Me). \EMEOTr p H-4") ;

7.36%, 7.35[err] (2d, J=8Hz, MeMeOTrp H7); 7.36%(s, MeMeOTrp
H2'); 7.23* (s, MeMeOTrp H2'); 7.20, 7.17 (2m MeMEOTT p,

H-6"),; 7.03, 7291* (218 codftdfials a7i48ts, )rnarﬁeclimﬁd°')lm4zmiew 7.63 (4d, 10Hz,
NH); 5.95% (d, J= 6Hz Leu N

R RIS R CoE e LTI QDI AN MY S R A P
al-H);.4.88-4.83 (m aﬁk ih&ole‘i-l 9‘)‘&7{) o (dml-lﬂ' inh&le‘l-l #& 7éﬁ-d(ad'\/ﬁuhsu s H>23°

4, 38* (dd Leu al err

N-OVE); 3.98[err] ( n(ddamqq;e H-6Y); 7.13" (dd Tndcls 817 g8 Q&T)(dd.anﬂ@f @k&} 704 ‘& )

2003 V) 317 e 5. i i .08 (sl -2 63 (0 10H {5
(s, Meleu N-Me and NNH)E. 02‘ , ZstLQUTNH):zs 19-(d, st ey NH)E $.30° dddd, ri.eu |
5 8T e di AR B ost B, Ml R Bl R
(d, | - J=60:0#)z 4.70c(d MR Trp G-H)54.4at (Hd, Mal epiax-H);-4719". (ddd, Leu o-H);
4.06 (s, N-OMe); 4.05' (s, N-OMe, ); 4.03 (s, N-OMe); 3.71-3.50; 3.42 (s,
.. N-Me); 3.23-3.05; 3.20 (s, N-Me); 3.18 (s, N-Me); 2.92 (s, N-Me); 2.52 (s,
N-Me); 2.51 (s, N-Me); 2.03-1.08; 1.54* (d, 7Hz, MeAla B-Me); 1.50° (d, 7Hz,
MeAla B-Me); 1.05" (d, 6.5Hz, MeLeu d-Me); 0.98-0.84; 0.63" (d, 6.6Hz, Leu
3'-Me); 0.53' (d, 7Hz, Leu &-Me); 0.34' (d, 7Hz, Leu §"-Me); 0.11* (d, 6.6Hz,
Leu §"-Me); -0.13* (ddd, Leu y-CH).

23 (3 conformers 40:40:20, marked .-with * ©%: 8.50" (d, 10Hz, PrLeué NH); 8.20
| (m); 7.98" (d, 10Hz, Prl.eu2 NH); 7.57* (d, 8Hz, indole H-4); 7.53-7.35;
© 7.25-7.18; 7.23" (s, indole H-2'); 7.13-7.06; 7.05° (s, indole H-2'); 6.69 (d);
6.29 (d, br); 6.22 (d, br); 6.14° (d, 7Hz, Leu NH); 6.07* (d, 9Hz, Leu NH);
5.5° (ddd, PrL.eu6 a-H); 5.26-4.63 (m, o-H); 4.36 (m, MeLeu o-H); 4.18"
(ddd, Leu a-H) 4.04 (s, OMe); 4.03' (s, OMe, ); 4.02 (s, OMe); 3.68-2.78;
3.34 (s, N-Me); 3.19 (s, N-Me); 3.12 (s, N-Me); 3.03 (s, N-Me), 2.91 (s,
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9 (3 conformers 70:28:2, marked with * [err] '): 8.89* (d, 10Hz,
PrLeu6 NH); 7.89* (d, 10Hz, PrLeu2 NH): 7..77[err] (d, 10Hz
PrLeus NHWO96/83#8&r ] (d, 8Hz, indole H-4'); 7PpceEpnsgeés,
PrLeu2 NH); 7.48* (d, 8Hz, |ndoI e H4), 7.38* (d, 8Hz, indole

) gt Gl RS ) o 1A 01050 G 2

iHPgol)e EF%%; 6] 95(9@@15)} ogschtg stelnl ﬁibnrlg&gé),gg os((g 6. g:zz L?_ue - m* -0.96 (dddndel e

' err eu * u

5.83" (d, Leu NH); y@%O[err] (ddd, PrlLeu6 [err]-H); 5.30* (dd Hba a-H); -

5. 02* (ddd, PrLeu6 [err]-H); 5.00[.e.rr] (ddd, PrLeu2 [err]-H);
* (d 4* - . Leu2 a-H): 4.71

e (S VBT, il 0 gt < R G s RS T

37 WO 96/ 034&@10Hz, PrLeu2 NH); 780° (d 10Hz NH) 7.63° (4, 10Hz NH%755737

PCT/ EP95/ 02966 owe): 3. 2; 3.49* (q,

7hz, MeAla a-H): 3(mf,o|[|gqlpl 7@7-7 10 (m. mdole). %sﬂm«@t—a@; 703 (s, Nedol
Ha); 3.26-3. 3% o N—I\/E)
[eLi] bR 3.2-3. MOy B85, s cUbf) 28 Wolir 8:21 {618 (0, 7 Loy )
2.45-1.75; 2.33, 2608 (darﬁOI'lazl-w hiH)e§-80'5d, !’@'ONH)ZL5 0% (ddd, Prieus o)l a
Me Nabb
[I\/grLreL d- ?\/E) 0. 98- Oog 1&!@34% (ZH& P %z{cf hﬂ% 'ﬂe Q‘ﬁerr? (q@b
-0.13* (d, 6.6Hz, Meueip erhi); 4. 14%)(ddd, a-emaz-l-lo.d@%’(se@l\gaampsus OMe).4021(s.

(3“0t "or veus nE EEH R PHemons o053 pot fo, i fasald b a5 o %;e‘
H-4'); 7.55 (d, Pra,sa'z(swqmammpmaz% (&3 N-Bie;, 3.20) () IN>Me):2.93" (8, Mb TS

ol e b7 y: 7. 20% “?E)ersﬁa‘ét Niie); 244 N- Wﬂifq—%z))&gg éﬁ%ﬁf M&éﬁ% H6):
7.17[err] (dd, i ndpiMe)H.613 (d, THZ3 MeAld piMel; 11050 e .65 MeéLeu c-Mey; 0.62" (d

ot 010000 Gl i W ol o

(dd, [err]-H); 5.068Hgddsh 5"-Me); -0.17* (ddd, BebqueH). err]-H); 4.98[err] (ddd,
[err]-H); 4.93[err] (dd, [err]-H); 4.87* (dd, [err]-H); 4.85* (ddd,
PrLeu2 [err]-H); 4.63 (ddd, [err]-H); 4.47* (dd, MeLeu a-H); 4.40 (m;

4. 02’;\F ﬁ/g;:ld 32520[ (3 conformieps!5R45b4, nrarkiti with © )( sts'r(u GMHz,, P&.&&I\gn)??:haﬁ 40
S, er

0 8 hewr 60N 1 168y enz 1 7.8 i ok, Biue M%) 71656, 10, Fnane,

N-Me); 2.35-1. 05 m-lﬁﬁfs:{(& aﬂﬂnndwwa')[rsﬂ](u'\mz, |ﬂd<§9i-ﬂf]743i(d 8Hz,

indole H-7); 7.40 (d, 8Hz, indole H-7'); 7.26 (dd, indole H-6); 7.23 (dd,
_ indola H-6'); 7.13 (dd indole H-S'), 7.07° (s, mdole H 2'), 7.07 (dd, indole
- | - H-5); 7.03" (s, indole H-2); 6.21° (d, 10Hz, Leu NH), 6.05" (d, 6Hz, Leu
| " NH); 5.79' (d, 10Hz, Leu NH); 5.32° (ddd, PrLeuB a-H); 5.14* (dd, Hba o-H);
| 5.03* (ddd, PrLeus a-H); 4.87* (ddd, PrLeu2 o-H); 4.83° (dd, MeTrp a-H);
4.77° (ddd, Leu o-H); 4.51 (dd, MeLeu o-H); 4.13 (ddd, Leu o-H); 4.06° (s,
OMe); 4.03* (s, OMe), 3.68 (m), 3 57* (q, 7Hz, MeAla a-H); 3.44° (s, MeAla
N-Me); 3.36" (dd, MeTrp B-Ha); 3.23 (dd, MeTrp B-Hb); 3.22 (s, N-Me); 3.17
(s. N-Me); 3.14 (dd); 2.96 (m CCH, ); 2.93" (s, MeTrp N-Me); 2.53 (s, N-Me);
2.49 (s, N-Me); 2.25-1.97; 1.86-1.78; 1.55" (d, 7Hz, MeAla B-Me); 1.52° (d,
 7Hz, MeAla B-Me); 1.50-1.09; 1.06* (d, 6. 5z, MeLeu d-Me); 1.00-0.85:
0.63" (d, 6.6Hz, Leu &-Me); 0.58' (d , Leu’ 5-Me); 0.38' (d, Leu 5"Me);
0. 07* (d, 6.6Hz, Leu &'-Me); -0.11* (ddd, Leis y-CH).
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MeAla [err]-Me); 1.03* (d, 6.5Hz, MeLeu d-Me); 0.98-0.83; 0.78[err] (d,
6Hz, Leu WO096/03430 [err]-Me); 0.73[err] (d, 6Hz, Leu [err] pEirEPIS0és
(d, 6.6Hz, Leu [err]-Me); 0.16* (d, - -6.6Hz, Leu [err]-Me);
-0.27* (ddd, Le err).- L 11 confornmers 46:51:3 marked with *
Lol e L T fbiA Tabityre B feomers it 3 Sonfermers sach, gy pRECStiby
NH); 7.76[err] (d, 1 aneghenﬁsl‘dﬂ B.48, 5002784, (782, M 2@, 18Hz, PrLeuNH); 7.52
7.55% (d, 8Hz, indole H4"): 7.52[err{,(d 8Hz, indol e H-4'C)' 7.37.% . 8Hz,
i ndol e - Hl; 8Hz3gdolg); 7di.s ( jndale |-2); 6.44, 88 JedYy CHECHGN), P 36-6.26
H-2'); 7.22* (s, indopg; 648, 6.07,/5.8913d, Leu NH); 5.33-5.28 ¢m);i 198 20K
7.18[err] (dd, indole I—I-G'HE' _7.03[er&] (dd, indole H5): 7.00* (d

indole H5): 6.16[ erCH=CHCNYIH6-4,97 (mli#.922d)) 4.8744.78 ();4148,4146)(2dd; Mekeu.
d, Leu ; ' -1y EbeH'Ld;; 5" ’ - BlggH)
(5.06-4. 80; 4.65 (ddd,%’r?’]é?’?f?ﬂﬁ“( £6d o1 5?126;?% (&%@E‘e‘ﬁ"ﬁ%‘?%??gw
(m: 4.03,4.01 (2s, r&&%@q.? zp MeAlnja-H)314p; 3.40, 3.23, 3.21, 3.19, ¥42,2.99:2.85,40

VeTrp NAE) 258 (s Ko SPLUE NP 910 o sk Pie): 1.99, 1.08 2g,

(d, 7Hz . THas Mel-elied-Mp); b4, 0165) 952, 10,26, @,087(82, Lt giMe); £0.64 (dds)) -
1.03* (d, 6.5Hz, MeL | '

38 WD 96/ 03430 Lou y-CH). .

PCT/ EP95/ 02966 ~ d-Me): 0.98-0.83; 0.79 (d, 6Hz, Me): 0.74 (d,

Cerr1ve): -0 2 oda BobtamhBth s1:s0ipmanced wih 85"y @Oy, pifednAl7o0

27:33:17: 33 marked wi(th10Hz, PrLedR BH);(7i76°1@{110HE P16 NH); 7.6° (d, 10Hz, PrLeu2

o Lauz Ny 7 e er INHRT 520 ot sele Keg: TAS 48, BN, e Pt Tz, -

7.24*% ( Sndole) 7140) (d, BHEIRddIeN 7.267qad, andolé Hlé‘&zmb*t(ad, inGdie H-5'pU
NH); 6.17 (d br, 10Hz, _. . ey NH) ;- 6.03'  (d, 6Hz, Leu I\%; >, 28*
(d, 6Hz. Leu NH): 4. P97, indolgdH-63)7.03" (s, indoie H-2'); 7.08% (s, indole W-25j>6.162Yd
3.40 (s, N-Me); 3.40 HrS108¢ M%h;mﬁ{; 8(01€3d, 812V bu ra-n2§.7(78&d. Leu NH); 5.31 (ddd,
N-Me); 3.17 (s, NNMe); 2.97 (s, I\/e(); 2.94243, m&% 294" (s, N-Me); 2. 93
(s, NMe); 2.91 (s, MNc-hi)5.09-483; 486 (daig-H)i4.82 (dd; o-R)i =74 (m); 946" (dd, Mel.asy,
N-Me); 2.53* (s, MeL ¥ x . A £% hhe : ' .
o, %ﬁgﬁﬂﬁ]@k‘gﬁ?@%‘éﬂ' §5e abomea by (N-oher3egfm:
7Hz, MeAl a [err]- M) ;3.57 (m); 3.47" (m, CHagL, ); B3 (5, NrMe); 282 (ddi-MeTlrp PrHak 8. }
6.5Hz, Meleu d-Me): Qg/fjehfl N-Me); 3.21 (s, N-Me); 3.20* (dd, MeTrp B-Hb); 2.92* (s, MeTrp
N-Me); 2.53* (s, MeLeu N-Me); 2.49 (s, N-Me); 2.23° (dd, indole H-6");
2.05-1.1;_ 1.54" (d, 7Hz, MeAla B-Me); 1.50° (d, 7Hz, MeAla B-Me); 1.05* (d,
6.5Hz, MeLeu d-Me); 0.98-0.85; 0.57" (d, 6.6Hz, Leu &'-Me); 0.52' (d, Leu
-Me); 0.28' (d, Leu §"-Me); 0.06" (d, 6.6Hz, Leu §"-Me); -0.32* (ddd, Leu

vCH).

28 (3 conformers 37:59:4 marked with * ° '): 8.73" (d, 10Hz, PrLeu6 NH); 7.8*
(d, 10Hz, PrLeu2 NH); 7.73° (d, 10Hz, PrLeu NH); 7.63° (d, 10Hz, PrLeu2
NH); 7.49° (d, 8Hz, indole H-4"); 7.47* (d, 8Hz, indole H-4"); 7.42* (d, 8Hz,
indole H-7'); 7.38° (d, 8Hz, indole H-7'); 7.25 (dd, indole); 7.22° (dd, indole
H-6"); 7.12* (dd, indole H-5'); 7.06° (dd, indole H-5'); 7.04 (s, indole H-2');
7.03 (s, indole H-2'); 6.22° (d br, 10Hz, Leu NH); 6.00* (d, 6Hz, Leu NH);
5.78' (d, Leu NH); 5.31° (ddd, PrLeu6 a-H); 5.07 (dd, a-H); 5.05-4.90; 4.87

45



6.6Hz, Leu [err]-Me); 0.77" (d, 6l6Hz Leu [err]-Me); 0.72" (d,E:I 6. 6HzH,Z LEu
“[err]-Me 0.72 (d, 66Hz Leu [err]-Me); 0.61" . (d, 6.6Hz, Leu
%err}-lveg wd’?éq;«tod 6. 6Hz Leu [err]-Me); O. 21P&W95@2Qﬂ5|2

~Leu [err]-M); 0 12* (d, 6 6Hz, Leu [err]-Me); -0.17 (ddd, :
Leu [err]-CH); gdad( addh; 4L7@L(dae&n-1) m(m),449*(’ha MeLbg o@nﬁf40f1mi£|&d udo; -
maj or and m nor con Qr.ner (d,

J=10Hz, NH); 7.88* ed) 5%0(& N'FMB) ‘/°$°7(fd N'%}%Eﬁ%o 37435($ N-Me).
(d, J=10Hz, NH); 7. 58&3 173 %ledéﬁdmﬂé)?b*ée I\sgem fa‘)zfs*(éwMeZ Qi* s7N§“%2d

ngHZ NSOt H7 ' Oqfrgrh;-lﬂeﬂ@‘[@r Mp{-eual-Mnbmr(s l\se) 2:00-1.08;
STt (0 oo Ay 8. i W 1k i,
MeMeOTrp al - H); 4. 8Met-emd-M®)r DNP-O 85; 6@%@'@6 z, Lews 82Me);)0,052 (d.78. stlu.d,eu

MeLeu al -H); 4. 27+ 4. 02 25, N-OVB): 3.92 (dd):
3.65. H SQGI%)( qsagddg%e'fa’%? THe I[\/g,rAIrL <(31ISH); 3. 4)1 (s. N-l(\/E)

3.21*(s, MeAl a © U UNMB): 3.20(s, N-Me): 2.92% (s, MeMeOTrp N-Me):

(e 1 s (o sT R ooptormers 80 r5? "R?e’%"ﬂ’“f’s 8.6, forfy Frpdie, &%'27 dorlia - 0°

[err]-Me); 1. 28* noH; ,Prl;lethBNEl),r‘d 71°1(d] 80Kz, ArLédel NH)~188° (d, 10Hz, PrLeu2

J=6.6H, Lew e ovB7.477.35 26 BadHadlD; 7. 248, el 704 (5% et

39 WD 96/ 0343dd, indole); 7.01 (s, lndole H-2'); 6.97 (s, indole H-2'); 6.25° (d br, 10Hz, Leu

a3 250, Al o (R LGN 5.3 B PSR A Bl s i

7.78[err](d, J= 10HzMeN:ba—|-P). 5.@7(QHde£60|dZH),N'04 (z),m (s); 372-302 341 (s,
) S o5 o eMa) B2 SR 2207 [ AeAIa N-Mali A 91" (s M KoM 253
E/EI\/EST rp EF 3'51; @ (s, N-Me); 2457(3061*:«3)@@07&@5@-9{ 55*56& 7HY, MEAN%@ ﬂfd@ddz
5.631[22'}]_ (ddd, n/eA'd]"éF MeAlg 5"1!9)12*04(4&65**2- MeLou d-Me)h 81 (e BRNZ Ly aci d
al -H); 5.05-4.98 (m-m;l)rwi (ﬁu %ﬁr).(-é(ba-'tfbl\ééﬁin.ﬁsme -024' (ddd, Leu y-EH}0"
(ddd, CAA al-H) 4.73-4 e. al s h)"

A,

30 (3 confonners 63:35: 2 marked with * * ') 8.78° (d 10Hz, PrLeus NH); 7.93",
7.77° (2d, 10Hz, Prieu2 NH); 7.47* (d, 8Hz; indole H-7); 7.43° (d, 8Hz,
~ indole H-4'); 7.40-7.23;7.17°, 7.13" (2dd, indole H-8); 7.04, 7.03 (2s, indole
* H-2Y); 6.93° (dd, indole H-5'); 6.97, 6.93 (25, CH-Ph2, ); 6.74* (dd, indole
. | H-5'; 6.14° (d, 10Hz, Leu NH); 5.92° {d, 6Hz, Leu NH); 5.78' (d, Leu NH);
5.27° (ddd, PrLeus a-H); 5.12* (dd, Hba a-H); 4.98% (ddd, PrLeu a-H);
4.96" (dd, MeTrp o-H); 4.85" (ddd, PrLeu2 o-H); 4.70° (ddd, o-H); 4.47* (dd,
MeLeu o-H); 4.18* (ddd, Leu a-H); 4.00°%, 3.97° (2s, OMe); 3.57° (dd, MeTrp
' B-Ha); 3.53° (dd, MeTrp B-Hb); 3.37" (dd, MeTrp B-Ha); 3.27* (dd, MeTrp
B-Hb). 3.20, 3.19, 2.93, 2.83 (ds, N-Me); 2.66 (q, 7Hz); 2.55-2.33;2.52 (s,
© N-Me); 2.46 (s, N-Me); 2.27-1.92; 1.80 (m); 1.68-1.05; 1.35°, 1.28* (2d, 7Hz,
MeAla B-Me), 1 03' (d, 6.5Hz, MeLeu d-Me); 0 96-0.83; 0.53' (d , Leu
-Me); 0.49" (d, 6. 6Hz, Leu &-Me); 0.32' (d, Leu 8"-Me), -0.12* (d, 6.6Hz,
Leu §"-Me); -0.49" (ddd Leu 'y-CH)
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4732-4.26 (m Leu al-H); 4,25 (dq, J=11Hz, J=7Hz, COOCH[err]-); 4.15-4.07 .

(m wo 96/03539°CH err]-); 4.04*, 4. 03[err] (25 N- Owe) ; %\%45?2%
al-H): 3.64-3.50 (m): 3.47% - (4, J=THz, MeAla al Cs.
N-Me); 3.34[err] (dd, I\/EI\/EOTrp ‘H[err]a); 3.22 (m MeMeOTrp

H[err]b); 3.28% (s, (nisWreohbdiiformiers, Iniy sdiéated Bighal)s gn&nSIBM‘\G s7.03 (2s, mdole

MeMeOTrp N-Me); 2. 53*
2.05-10 () L r%ge k%ﬁf%wg‘l?")c?r?f?éf E'séMgi 34 @03 é“lﬁéﬁ s,
[e(r){)] OI\/gZ1 (1n$0 015§5N(Me), 057/ Bi53, (20061H6H2Bu Slgllﬁn((fjﬂ? JQJ?ESMHZ GI{-MBLKE) Me) ;

* * eu
-0. 32 : gﬂe) L%§3‘['€%?]é% IY%); B'BHP (3 conformers 57:41: 2,
mar ked vvith*[err] '): 882* (d, J=10Hz, CAAN H); 7.90*

(d,
R R T o o e T

; &fzi[z I\/iel\/egr (r) g H(Z 8.04* (d J-10Hz PrLé’umii) 773323(d(.&11$H!eNH§5F7 68", |7|-S§°)(2d

err * s
H5); 6.17[err] (d,9 Eﬁ.@tf)NFbso'ﬁd 9l58Hz, indole WP, 7128" (DL 6'PE°'e I!'B‘ﬁ) NH);
5.82" (d, J=10Hz, Lem dd, fnd%ib ﬁ@gswAks@s&l(st) mdélelt?-’é).ezs‘;vg J=10H%,4%u
hydr oxybut yri c aC|d al - ( _

al-H); 4.86* (ddd, ¥ fm)(dml#m'-ea Ik SEQJ(‘&H'WHZZ‘-W?NHX'&GF;PI@@%u
al-H; 4.28* (m '—eUPﬂ‘.'eU'?Q- b”s ?aﬁa&%ﬁ%-%@qﬂ g&ajﬂbaél%%os“i&h%ofﬁ-@éae

N-OMerr]); ger r
J=7Hz, MeAla al-H); G"‘ﬁ{L4-€§° dddpbpu a-H); 4.93° (dd, MeTrpa-HiH- mwmfyeuz o-H);

LTI 22, ARl o7, G UaalAn 4 e gy )

2.52[err] (s, N-Me); 35-345201)!: Q78" (28, 0 TIP N1(-Me); A.683(ql JZBHL.NeAla o7H); B.48 ~

ST7H2 | MeAla [err]- Waﬂaqd[lﬁé)r b% ié dllg'("é ]N ?ﬁ gl%gé (éﬁl\ﬂ%ﬁmﬁ?b),% 1% (68

. 0.54* (d, J=6.cGMBTrpLAaMD.93" (s, MeTrp, N-Me), 283° (siiN-Mep 252 (s MaLoie)
o gg , égigo Leu [erripfdy) 3.21° (s, N-Me); 2.25-2.08 (m, Hba y-CH,, p-Ha); 1.92* (m, Hba
PCT/ EP95/ 02966 - f-6ib); 1.621(78n(m[ 17+ K0T nB0.537p1 l4ee (2d, Ue7Hzs Meala f-Me);

A e LA A e D

(dt, MeMeQIrp H-6');0.28'%@j;e017" JJ&a*sr-(za IMEYEQI53 (ddd, Leu y-CH). H2 )
7.03[err], 6.97* (2 dt, J(I\/¥3I\/|5\C)'I'r;() H5); 2GGlEO[err] (é eu|_'E “Leu NH);

5. 96*

40

33 (3 conformers 80:14:6, marked with * ° '): 8.48" (d, 10Hz, PrLeué NH); 8.06"
(d, 10Hz, PrLeu2 NH); 7.94° (d, 10Hz, PrLeu NH); 7.68" (d, 8Hz, indole
H-4'); 7.54° (d, indole); 7.33* (d, 8Hz, indolé H-7'); 7.31° (d, 8Hz, indole);
7.22" (dd, indole H-6); 7.1* (dd, indole H-5'); 7.53° (d, PrLeu NH); 6.93° (s,

~ indole H-2'); 6.84" (s, indole H-2'); 6.26° (d, br, Leu NH); 6.05" (d, 7.5Hz,
Leu NH); 5.84' (d, Leu NH); 5.31° (ddd, PrLeu6 a-H); 5.18* (dd, Hba a-H);
5.13° (dd, Hba a-H); 5.06" (ddd, PrLeu6 a-H); 4.99° (ddd, Leu a-H); 4.93"
(dd, MeTrp o-H); 4.87* (ddd, PrLeu2 a-H); 4.8° (ddd, PrLeu2 a-H); 4.47*
(dd, MeLeu a-H); 4.16* (ddd, Leu o-H); 4.1* (m, N-CH2); 3.78-3.57; 3.69" (q,
7Hz, MeAla a-H); 3.47-2.90; 3.42° (s, MeAla N-Me); 3.32* (dd, MeTrp B-Ha);
3.3* (s, MeAla N-Me); 3.23* (dd, MeTrp B-Hb); 3.21° (s, N-Me); 3.06' (s,
N-Me); 2.93* (s, MeTrp N-Me); 2.53* (s, MeLeu N-Me); 2.52° (s, N-Me);
2.32-2.10; 1.93* (m, Hba y-CHb); 1.83-1.08; 1.53* (d, 7Hz, MeAla B-Me);
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(d, J= 7Hz Leu NH); 5.33* (m hydroxybutyric acid al-H); 5.02 (m al-H);

4. 90* al - I—3|) 4.83* (ddd, al-H): 4.79* (dd, al-H); 4.70 (m al-H); '
4._39* W096/° 430 (dd, al-H); 4.38[err] (m al-H); 4.03* (BCTHEPRNEYG6 3. 92
m; 3.63-3.53 (m; 3.44- 3.40 (m; 3.39, 3.20 (2s, Nwe);

(
325°08° Ml e B R Bk (8 g g Motou bl UOASELDANE)

2.17%, 2.11 (2s C@MS 6H2,. m*a-m)mpe'r(u] LER8"-Maj; 2B 7* th,/6.8HE, creu] 5" Mit);

1.03* (d, J=6.5Hz), 9 3 .52*, -0.11 * (d, J=6.6Hz, Leu Me);
- 0. 39* °$ﬁd@“‘9L€ %‘Q’P] 17 (3 conforrrers

45:40: 15, marked with * '): 878[err] (d J=9. 9Hz, NH); 7.83* (d,

J=9, 7THz, NH);,7.76'_(d,, N 5 =7.8 H

J=9. 5Hz, N|I:I)|) 347 563 &@%W% 32"8"}42“ 'b@‘i/@’&‘ Hd\?&(g‘@éz P(’Ez“%&bgdr{’g
(H?, t2 )ive K/e gzr: I7-|- 29«1 , 10BZ, PeLEl2 Nﬁﬁm(dWmad'Nﬁ),)Zﬁ @Bl;zguzgae770%8
(2s. I\/EI\/EOTrB H 2 ;**M%%ﬁéﬁr?ﬁfd“d‘!f&g"t@ 512‘%% vae'tF%*)"()d”!?J#% Leu

Ele)g 5.99" (d, J 86@2! és,hﬁt!blé\'w-i? FBB’QWs(ﬁHoIG'H-%G Badl 9(4Hz, Led NH); 6Xdbs

4.88 (dd, al-H): 4(4;1 -tl-.l;; Leu u NH); 5.87' (d, Laﬁ, W) 5825 4ddg, fb'-?‘?ﬁ“ : hips* (AR,
dd, MeL | - 1 . .

(NOMB); 2973 (anD alﬂn §afzg%o g(ﬁb ﬁl'g Ui-leé%‘p?‘"(dd,lﬂbaal}) 5.14 gd@waz ﬂe”]
(4s, Nwe); 3.17-3. 6@4( Mdd Pricgué oA 92'99° @dyonLeleBEH) ‘B%“l{ddr MFT(FBG NVE) ;

S d ta =6, i) 487080 plrei obyfRrel Gl LOG I AUH (b G125

(gdZOJ =6. 6sz Iaeu (dsid, Lewaild),@dfﬁi(qféldz,[mm;m 3.73-3.65, 387" (q,GmZCMeNa rrer!

73: - 7, : W °

Ve G o bty 258 (08 WAL bl S50 3, Haz e npRia ey 0. g

573. (73411: ;0 7 63N(93'¢i B-Ha); gm‘ (st)qua NFMB')(.(ac:F?\Is.?NNE) 3m‘r[|(qn Meﬂ'r); o
(st sotia wemt o cPED 2.98 52 Mafem Nopey: 2.5(8 Vst b REike); 2. 641! e 07

' ((Zjdt:J R/SL; p II:|-5 ) : 222801008:r1.53° (d, PHz, MeAla ﬂ}mwzt .49%:(t; PHEL Mela ;Bm[bos‘j .

S agorr] (m al - He S5 Mehy Ry el o0 . gl Bl oAt el o)

al -H); 5.12* * Leu &-Me); 0.28' (d, Leu 3"-Me); -0.11* (d, 6.6Hz, Leu 5"-Me);40.47* (ddd, \O
96/ 03430 | o T o
PCT/ EP95/ 02966  Leu ¥-CH). |

35 (3 conformers 1:1:1): 8.62, 8.43, 8.07, 7.94, 7.87, 7.42 (6d, J=10Hz, NH);
| © 7.12(d, J=7.4Hz, indoline arom. H); 7.08-6.99 (m, indoiine arom. H); 6.72,
- | - 6.89, (2dd indoline arom. H), 6 66-6 63 (m, indoline arom. H); 6. 58 (d,
| J-8Hz, indo!ine arom H), s 29 (d J=8Hz, Leu NH), 6.15 (m br, Leu-NH);
5.88 (d, J=8Hz, Leu NH); 5.28-4.98 (m, o-H); 4.93 (ddd, a-H); 4.74 (ddd,
o-H); 4.65 (m, a-H); 4.54 (dd, 0-H); 4.43 (dd, o-H); 3.80-3.66 (m); 3.55-3.0
(m); 3.46, 3.35, 3.31, 3.24, 3.22, 3.12, 3,00, 2.82, 2.57 (95, N-Me); 2.55- 1.1
(m); 1.52, 1.48, 1.43 (3d, J=7Hz, MeAla B-Me); 1.13 (d, J=7Hz); 1.03-0.83
(m); 0.78, 0.76, 0.73 (3d, J=6.5Hz2).
36 (3 conformers 73:23:4, marked with * ° '): 8.53" (d, J=10Hz, PrLeu NH);
: 8.06" (d, J=10Hz, PrLeu’ NH); 7".9_5f (d, J=10Hz, NH); 7.67*, 7.52° (2d,

J=7Hz, indole H-4); 7.55° (d, J=10Hz, NH); 7.33", 7.31° (2d, J=8Hz, indole
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(ddd, al-H); 5.07* (dd, al-H); 4.96* ’("'d ,"aI H; 4.87 (m); 4.55* (dd,
MeLeu wo96/6343@| - H) ; 4.29* (ddd,  Leu al-H); 3.85-3.25 (nmpCT&PISI2966],
J=7Hz, MeAla al -H): 13.49,73.36". (25, NMe); 3.13* (s, MeAla
NVE); 3.29, 3.13' (2 , NBTL

(s,)'NNE) 2. 60* (s( Wra '}P\R/E) 5 (34d.jindole H:$'); eVl p(zyg%"% "P 35%’5@
1.51' (3d, J=THz, MeA. ee°BaMa) 333, lﬁdi)"é.\. 0838 1ta, Mol3Hg, Led NH); 6.05° (d, J-7 5Hz,
0.93 (m; 0.73", 0.63*,

Ve Do iy S8 (o, Loy N @%?ﬁq?ﬁmg et bS5 e Hoaar il ¢«
*'):r 9.52* (t, J=1. 5'3214°QH@)Hb9a4ﬂi%rd§‘ (Géd, PrL%u a—t;l? 4.98° {ddd, teu cCHP)a; 99 05’

CHO; 8.73* (d, J=1 7. 86
(C,TA NH)) 7.77] erE] (dad J'“ﬂ@ﬂﬂc'["NI‘b 7'7“6@)[%’!—?1’ H) (‘f}g‘l"OﬂEd MQ‘HZ) ﬁ‘ﬁ[éqdr]

2d, J=7Hz, MeMeOT . .
EZt NEIVEOTrp H—6rp'\.rb7LAeu)ml-§%?1g E@L&‘@%T?%Wgﬂh sertrbgém)r]

MeMeOTrp H5'); 7. 00*3693‘0(9. WM%'%W 3@522[(&)?]34@8& - eb@NH)(s

OO (7705, oo Yo BN 2% s pE 2 98 g Wihigd? el 544, il

(o, IXEI\/Mq). 2B3Hs, NaMie) 2. 28, Higk 10N 22 1B-(m) Hoa e 2201 06 |
Lo faufoé’t') 4. 02] el 154 1|\19&$é‘§'1'; u=7HE Rtbadd p il ﬁ.}ﬁ?gm ‘S%&'Hﬁ' lﬁ%“@é}‘éﬂ' ]

(dd); 3.57-3.50 (m; (B970.83.(A1); Q.5%" (d3 J46.:8Hz(Leu M&){z0.28' (d); -0.06" (d, J&6.8Ha, Leu

al-H: 3.35 N- Me i - 320 CN-Me): 3.15% (s, MeAl
| vae)H? 2.93% Ei )(51% ﬁﬁ@%aé%?'gﬁ’] Egrr]Mﬁ;) 2.,)53* (s, I\/éieu N—I\/Z);
225(mCH[err]CHO) 2.15-1.9 (n); 1.85-1.74 ;165108(r’r) 1.48%,

0960 83 (m; 37 (3 comonnoqr:sSemateg Wi b 52" (¢, J0R RLant NHLgoe -

Me); -0.20* (ddd, LeydBtoH3, PrLeu2 NQ9794°@21onﬂfmaEM-|);L7tb' (B aFFt (ndole
J=10Hz, C[err]AA NH) ;

o N Y es M Ease Bz, mdale F40ik 52% (dy SOHy, Bekey NH); 7.36° (4 evz,

MeMeOTr p H-4' and H- . .
IVEIVEOT;B 0 )an7 Ozzndo'leﬁf—‘ﬁ7§3 4d éﬂi mMM)’F?Z"’tdﬁ l)\dola H-Ba TW"(dm

NH): 6.00 (d, J=6Hz, imdale Kk§): 759%((% 'Beole rH-5'b|7e$$°r(ﬂ#9 mdeledi 50d692° mda'e

o107 5108487, ay/bgH 6 g E25¢ o gk Shynbnk ! 42029 )

2.52, 2.44 (6s, NH); 5.87' (d, Moy Nlr?), 5321 (g, mauela%r§168(wbap-55 5.14°50

E rZr;j - ngz O'VSQ' ‘("‘25’ 'Ygé_,g-n%aH:Zz H; § OSMSJd b 0-H)P4.98% (acfCPA%LYR-H); 4. 8508,

42 MeTrp o-H); 4.87* (ddd, PrLeu2 o-H); 4.81° (ddd, Leu a-H); 4.60 (m,
N-CH)4.46* (dd, MeLeu a-H); 4.16" (ddd, Leu o-H); 3.75° (q, 7Hz, MeAla
o-H); 3.70 (m); 3.69* (q, 7}z, MeAla a-H); 3.57° (dd, MeLeu o-H); 3.45 (m);

© 3.42° (s, MeAla N-hie); 3.32* (dd, MeTrp B-Ha); 3.31* (s, MeAla N-Me);

3.23" (dd, MeTrp B-Hb); 3.21° (s, N-Me); 2.93" (s, MeTrp N-Me); 2.53" (s,
MeLeu N-Me); 2.50° (s, N-Me); 2.28 (AB-XY); 2.18 (AB-XY, Hba g-CH2);
2.13* (m, Hba y-CHa); 1.93* (m, Hba y-CHDb); 1.85-1.08; 1.53" (d, 7Hz,
MeAla B-Me); 1.47 (m, N-CHMe2)1.04" (d, 6.5Hz, MeLeu d-Me); 0.98-0.83;
0.52' (d, Leu &3'-Me); 0.51* (d, 6.6Hz, Leu 8-Me); 0. 34' (d, Leu 3"-Me); -0.2*
(d, 6.6H2, Leu 8"-Me) -0.60* (ddd Leu y-CH).

38 Indoline A (3 conformers 46:2?:27, mérked with * ° °): 8.62* (d, J=10Hz,
PrLeu NH); 8.13° (d, J=10Hz, NH); 8.02° (d, J=10Hz, NH); 7.92° (d, J=10Hz,

49



WD 96/ 03430
PCT/ EP95/ 02966 . _ _
conf or mer VO196/G338 nmarked with * '): 8.81* (d, 10Hz, Pr Leuﬁcix}ﬁi»gs/ﬁgﬁ,
7.73, 7.67 (3d,

i ndol
NH) ;

4.02

eH—?

); 7.28-7

-0.20 (ddd, Leu [err]-CH). 21 (3

do 0
% RBer G 10biz, BT pNHILT. fg*eweHaﬂ Sriz, Nely d i, L

3.65-3.10; 3,

4. 47* (dd, MeLeu ap. bﬁ“ (3d, J=7. 4Hz. mdolm4 aﬂém( Astcz.08cl7ide" . 0?\;2&3@6 ﬁaolmg\/e)

N-Me) ;

S N M)
6. 5Hz, MeLeu d Me) :

[err]-
[err]-

(s, Owve);

319(5

2. 15-

Me) ;
Me) .

3.22 (s, Me
N-2TRY: H) §%6°, pg(z “gﬂ p(qqgwpon@ grom. H); 6.64°,'6. 62" 6.568"38d

. 82; JL75;4-Tz. Indlofifd afdriln N)Zéaaz?‘lra J-MF&' EeW i}s 9 (mlb:O4* (d,

Leu: [er

0. r
Leu NH) §: 52'6 {(dyg -!F9"Lzet!r ] 51%)4 7 mn&swdddmﬁ}w 18%u
I ndo

eu

2s,

- f 7483 .): 8.63,
7.87, 7.77, 7.63 @‘é aHﬁ??&ngrg“é s 335”5‘9%?'9@& 3685 2lsie)

| e

7.48 (d, 7}%:79% A3F 695.1NtMg); &451-9183((@). 1 52" 1.46°, 142'83«2, J=|7HaoMeAla

e 6 S g . AARAS A7 o, 7 g 0

J—10HZ-rNU) g.12 @, )1—7?“'B27nd?me ammall-b HO02:6.99 @nd6dolins,

) ); 6. Z[a%lfﬂ] mg—% 6% ﬂdoler(? darorr,D méag@s 61? (IR 1md£l9'fe aZ[y‘Zq)

5.07* (dd, Hba a- H); 658(18*J=€8Hk;|;ndalmeat‘om H) 5.26. @6 3=8Mz] LoulNH)E 6215 (m br,

0.63* (d, 6. 6Hz 12655 1.1 (m); 1.52, 1.48, 4143 (3&1?)1:7&@: %Anécpmz)‘-ha:iw.lémi)

(d, 10Hz, PrlLeu2 NH);

"ol Do (6 fsns Ly w3 Sy o) s N 6T

3.23-3.05; (8dd201-ﬂ$.465(¢b)a-l'6. 4.84((dd dNH)B3.43 2dd) 2x-HY;, 3.80-B186; (m); 52

20005 N g ppenis: a3 ka8l ShB A8 Aatlee ,,.1,9390(34

Me) ;

Leu

(s

Leu [err]-Me);

Leu ﬁe&qéséiﬂ‘w?)‘j% °7§é73 (3“{ 3"§§H'Fbrrrers 40 40: 20, nmarked

H-4)

H7); 7.41 (d, 8
(dd, indole H6")
7.04 (s

i ndol e H-2'

NH); 5.79' (d 9Hz

“a-H); 4.79 (dd,
4.06 (s, N-Ow);

- N-Me);

N-Me) ;

THz, -

0.34" (d, 7Hz,
-0.13* (ddd,
wth * [err] '):

8. 50* (d 10Hz, PrLeu6dNH) 8 20 | (m: 7.9
, . I'n

7.25-7.18: $923+ (@WNRHB?@ é&@? marked withg °')786%'[@rf'PH{stLPH%|b||"e 805"

' 6.69
NH) ;

(d);

6.07* (d, oMy

(d, 10Hz6 P?@edzONH}? 7.94°Gd? foKs! Prhéde NF;IAEP (d, 8HE, indbls: L
H-4'), 7 53° (d, 8Hz, mdole H-4); 7.52° (d 10Hz, PrLeu2 NH); 7.4* (d, 8Hz,
indole H-7"); 7.38° (d, aHz mdole H-7'). 7. 23* (dd, mdole 'H-6'); 7.19° (dd,
mdole H-S‘), 7.11* (dd, indole H-5') 7. 07° (dd mdole H-S'). 7.05° (s, mdole
H-2); 7.01* (s, indole H-2'), 6.22° (d br, Leu NH), 6.05* (d 7.5Hz, Leu NH),
5.84' (d, Leu NH); 5. 31° (ddd PrLeus a-H), 5.19* '(dd Hba o-H); 5.16° (dd,
Hba a-H); 5.04° (ddd, PrLeué a-H); 5.00° (ddd PrLeu2 a-H); 4.94* (dd,

~ MeTrp o-H); 4. 87' (ddd PrLeu2 a-H); 4. 81° (ddd Leu o-H); 4.67' (ddd, Leu

a-H); 4.45° (dd, MeLeu a-H), 4.18" (ddd, Leu o-H); 4.14 (s, OPr); 3.80-3.55;
3.67" (q, 7Hz, MeAla u-H), 3, .50-3. 40 3, 42° (s N-Me); 3.29" (dd, MeTrp B- -
Ha); 3.27* (s, MeAIa N-Ma), 3. 21° (s, N-Me), 3. 18' (dd MeTrp B-Hb); 3.04'

(s, N-Me); 2.93" (s, MeTrp N-Me), 2 55" (s, N-Me); 2.53* (s, Mel.eu N-Me);

2.30-1.90; 1.80 (m, OPr); 1.53" (d, 7Hz, MeAla B-Me); 1.48° (d, 7THz, MeAla
B-Me); 1.08° (1, OPr); 1.07 (t, OPr); 1.05 (d, 6.5Hz, MeLeu d-Me); 0.98-

10.85; 0.59'(d, Leu &- Me), 0. 57' (d, 6. 6Hz. Leu 8'-Me). 0 37 (d, Leu &"-Me);

-0.07* (d 6. 6Hz, Leu 8"-Me)

50

8*
)

eu

10Hz, NH) 743 7.42 (2d, 8Hz, indole H—4) 7.37 (d, 8Hz,

Ala"

N



5.5 (ddd, PrLeu6 [err]-H); 5.26-4.63 (m [err]-H); 4.36 (m MeLeu a-H);

4.18* WO 96/0343¢ ddd, Lou [err]-H); 4.04 (s, Ow); 4.03 (pcT/¥bsiomé6
4.02 (s, Ow); 3.68-2.78; 3.34 (s, N—Me)' 3.19 (s, N-Me); 3.12
(s, N-Me); 3.03 (s, N-Me); -2.91 (s,

43 - WO 96/483430 (3 conformers 73:21 6, ed with * °°): 849° (d, 10Hz, PrLeus NH); 8.05*

PCT/ EP95/ 02966 ; i A 03n 78
0.76 (d): 0.71 (d, H120Hz Prl.é\hé\/ﬁm, : %HNNELus& 07&7 g:ahz RuSte

g-Me); 0.08 (d, 6. 6Hzl'l-4lleb5§ Ms)BHZ mdeb "G'ddd7 5g}6(p 10HZ rl-eu2 NH); 847 ](d @h}z
24 (3 conforners :ﬁ@olé‘ﬁ «‘,3)'70?; SINEE n‘E?'t :9 (dﬁ R ole(I-FS' le) B

PrLeu6 NH); 7.87* , -,
NH); 7.63[err] (d, 1Omtole R-§); 771B5dd, ipdole H-5).707° (dd, (f\#Plell'I‘rﬁdl 8P5° (8, Ingole, 10

LTS O o G i e oA

6.03* (d, 10Hz, Leu MN¥#) 55168(11. Led, NH): 5.34Picidds PRUuus edH)( 548" (dd; Hbaox-H):H§.16°

e L 200 4% SR SO e G 89 e B i

4.02" (s, - MeTipky-H);, 4. 87'7(ﬂd(1,qPrL§HE a-N’EAI 81°dddy,; Leb. i>bt); 4.65' (dtilt,,Leu

e

i- géll[ (s, ] I\F( g/é) 7 Hg 20-00H§’;33 80-358¢ 367" (q,!7Hz2, Ml@a-n), 3. 45-?_ .33; 3. 4{°e(er Mewaiz (
: err lerr] eu *
6.6Hz, Leu [err]- I\/b) 73 238 d(ddLM?Tﬂégg'fa)Ng'?r %A‘%VE"MEE@ %1e°r(F] ngs

0.10* (d, 3. 1§9 (ﬁhiZMeireﬂb-i-mj ré oME(% N-Me 1Z’§3( <Me N-brey;1d s8Hs,
25 (3 conforners 51:4 % Pr Leu6 N;i) b
7.878 (&- Mf@}%SQH&M?PNH-MG)’ 3 'f’érqs} 1(58 (d_oﬁhkz MaAla fded) 48

7.63 d, 10Hz, Rgl: o
v 51[ ?(rjr] 8&2 1O, e'i‘H?!.)? MeAla 8-Me); 1.40 NEIoELy Raox(@. oﬁbﬂ osﬂ(éob%ﬂ)% fhel.eu

(d, 8Hz, indole H 7' )d-Mp):R:08-084; éﬁﬂoﬂdel-ﬂl &- Me) 0.573 (dd@LSHz, Leu &-Me); 037’ (d

ol < HeD; 713 (&‘*g-%“?ﬂ%”gﬁ"?‘szssﬁo‘“‘ sfsogelipd bion, {.07 (C

NH); 6.05* (d, 6Hz, Leu H: 5.79' (d, 10Hz, Leu NH):
5.32[err] (dddgq4Pr Le‘(@cﬁ:ﬁfo%e@sséé aﬁk‘lﬁwﬂﬂbﬁ' §,58 i< () 10Hz, PrLeus NH); 8.06"

(d, 10Hz, PrLeu2 NH); 7.97° (d, 10Hz, PrL.eu6 NH); 7.90' (d, 10Hz, PrLeué
NH); 7.63* (d, 8Hz, indole H-4'); 7.56° (d, 10Hz, PrLeu2 NH); 7.45° (d, 8Hz,
indole H-4); 7.4* (d, 8Hz, indole H-7"); 7.38° (d, 8Hz, indole H-7'); 7.23" (dd,
indole H-8'); 7.22° (dd, indole H-6'); 7.13* (dd, indole H-5'); 7.08° (dd,

indole H-5'); 6.2° (d, 10Hz, Leu NH); 6.07* (d, 7.5Hz, Leu NH); 5.77" (d,
8.5Hz, Leu NH); 5.32° (ddd, Prl.eué a-H); 5.26" (dd, Hba o-H); 5.2* (dd, Hba
a-H); 5.16° (dd, Hba o-H); 5.03" (ddd, PrLeu6 a-H); 4.97" (dd, MeTrp a-H);
4.87" (ddd, PrLeu2 o-H); 4.67° (ddd, a-H); 4.46" (dd, MeLeu a-H); 4.13"
(ddd, Leu a-H); 4.09* (s, N-OMe); 4.04' (s, N-OMe); 4.03° (s, N-OMe); 3.74°
(q. 7Hz, MeAla o-H); 3.71* (g, 7Hz, MeAla a-H); 3.70-3.60;3.54-3.50;3.47°
(s, MeAla N-Me); 3.28-3.17;3.25" (s, MeAla N-Me); 3.20° (s, N-Me); 2.97" (s,
MeTrp N#Me); 2.52* (s, MeLeu N-Me); 2.42° (s, N-Me); 2.40-2.14;1.97
(m);1.79 (m);1.65-1.08;1.53* (d, 7Hz, MeAla B-Me); 1.5° (d, 7Hz, MeAla
B-Me); 1.04* (d, 6.5Hz, MeLeu d-Me); 0.98-6.83;0.62' (d, Leu &-Me); 0.57*
(d, 6.6Hz, Leu &'-Me); 0.37' (d, Leu &"-Me); -0.09* (&, 6.6Hz, Leu 8"-Me);
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5 03* (ddd PrLeu6 a-H); 4.87* (ddd, PrLeu2 [err]-H); 4.83* (dd, MeTrp

a-H); 4.77 (ddd, Leu a-H); 4.51* (dd, MeLeu [err]-H); 4.13*
(ddd, -Leu Q—ﬂﬁfo343(t)6[err] (s, - Owve); 4.03* (s, %}/Epﬁ,/@&s(n)
3.57* (g, 7Hz, MeAla a-H); 3.44[err] (s, MeAl a . Me); 3.36*
(dd, MeTrp [err] Ha) (dd rp [err]-Hb); 3..22 (s, _N-NE) 3.17
(s, N-Me): 3.14 (dd)“%éé“ ‘rril"cf(:&:II . 2.93* (s, MeTrp N-Me); 2.53 (s,

N- Me) ; 2.49 (s, N-M): 225197 186178 1.55% (d, 7Hz,

Al
1oo0t 1 bor VMR (o il 3026, mavkeciwiy ) BISE (o CENHE): 8.60 (d Rreuq d.
6.6Hz, Leu [err]- IVENHLCB $8(d, (GBNH.’!—)GB daeardo(wa{NHSl[ﬁﬁa ](rﬁgﬁ)skﬁé) 126511 ¥er

0.07* (d, 6.6H
007" (d, o8 s a50td, 8z, Latr Nk); 607 (d, SRS Leu Nr): 5.87" (d, 9Hz, Leu NH); 6.26°

PCT/ EP95/ 02966 (dddSPrieuf &-H), .28 tHue |-ﬂbfa eﬁf-% B 9&‘%55 s‘éﬂs"@d?’guﬁggl A s

each, only characteristic

7.84, 7.82, 7.74, (\Qd ,1611@"2#\'_'5&\54; (dqld.a-zau o-H); 437' (dd, MeJrp &+H); 4253 ¢tidd,
7085(|ndoIeH- 44 096 i °
(ne 8 o "a0h0, 1 i oA osbags, g e KR MeD (hy 00f 8 03, 2" oa
CH=CHCN); 5. 06-4.977H ema@eHx 2557 (m) 87174375. @5, 3.2293.20, 8M5( 292, 255) eu

S 826, 515 (o508 od g i, D 4, o o i 3, Uy, 2

2.53, 2.52, 2.51 (188, 7HE,Niey; 3-MeK4015%9-0(15 (ddbbba yiGH) ] - M) ; 1. 06, 1.04

(2d, 7Hz, MeLeu d-Me); 0.74, 0.65, 0.52, 0. 26 0.08 (5d, Leu
g-Me); -0.04 (ddd, - . : Leu [ferr]-CH . ... 27 : (3 confornmers g
51:46:3 marked with * [err] '): 8.71* (d, 10Hz, PrLeu6 NH) 7.90* ‘

(d, 10Hz, PrLeu2 NH); 7.76 (d, 10Hz, PrlLeu6 NH) 7.6]err] (d, 10Hz, PrlLen2
NH); -7.52* (d, 8Hz, indole H4'); 7.48 (d, 8Hz, indole H4); 7.42 (d, 8Hz,
indole); 7.40 (d, 8Hz, indole); 7.26% (dd, indole H6"),; 7.13* (dd, i ndoI e

H5); - 7.07[err] (dd, indole H5'); 7.03* (s, indole H2%);
7.02 (s, indole H2'); 6.16[err](d o br, 10Hz, Leu NH); 6.01*
(d, 6Hz, Leu NH); 5.77" (d, Leu NH); 5.31 (ddd, =~ a-H);

5.05-4.97; 4.86 (ddd, a-H); 4.82 (dd, a-H); 4.74 (n); 4.46* (dd, MelLeu
~[err]-H; 4.17* (ddd, Leu a-H); 4.05* (s, NNOwe); 4.03[err] (s, N-Ow);
3.68 (m; . ' 3.57 (m; 3.47* (m CHd, ); 3.43 (s, N-Me); 3. 28%
(dd, MeTrp [err]-Ha); 3.23* o ' _ R R

52



(s, MeAla N-Me); 3.21 (s, N-Me): 3.20% (dd, MeTrp [err]-Hb); 2.92% (s,

- MeTrp w096103430N‘M9) 2.538 (s, MeLeu N-Me); 2.49 (s, N-ye)mpgs,@ﬁa( dd,
i ndole H6'); 2.05-1.1; 1.54* (d, 7Hz, MeAla [err]-
1.50[err] (d, 7Hz, MeAla [err]-Me); 1.05* (d, 6. 5Hz, I\/ELeu
d-Me); 0.98-0.85; 0.57* (d, 6.6Hz, Leu [err]-M),; 0.52 Leu

[err]-M); 0.28" (gupté TE@?&WTH\QE@@?‘)%PC@(? COﬂ*@Hob‘i‘iéAnM% -0.32*

(ddd, Leu rmers 37:59:4 marked
with *[err]'): 8.73* (d, 10QHz, PrLeu6piir; 1&3&2 (d, 10Hz,
PrLeu2 NH); 7.73[err] (d, 10Hz Pr.Leu 3 (d 10Hz PrLeu2

NH) ; 749(d 8Hz, |ndoIe H-4) 7.47* (d 8Hz, indole H-4) 742* (d

By i) -t
_ Brelate 16 the m|croorga 'S'HE fd" lOlf”Té‘ﬁ“‘(P&&“ i nd0| e H- 5);

7 0 6 [ e r r -u'A"‘:—_--—_'— N —-—.v l"-_--;— .

i ndol e l_h ZIDENTQFI%%EﬁdSﬁ bF(ﬂElkHSITlo Hz, Leu NH); F\@tbgq?ioiugare ﬁmﬁedloﬁh m«:nal sheel D

(lo 31lerr] (ddd, Prleu6 a-H)
Name of deposnary institution " 45 _ V\D 96/ 03430

PCT/. EP9S %@Eﬂtur‘gl Iig;e?racc;\d Se[\rQ@dCoﬁ;etilio (KI?RL()dd a-H; 4.72 (m; 4.49*

(dd, H): 4.05% (s, N-OMe); 4.03
(s, N QVEheslr 4o - — 3383 13 3. 28 (3,
ove); 3.8 gf&%\/’é' ﬂ“'{“ﬁlﬁﬁﬁ"ﬁ Jeeing 1 (s, M) T 2.92% (s,
MeTr p IVH)15 Ro&h*uﬂﬂerhﬂyelsﬂ\bé‘&) 2. 48[ err] (s, N-Me); 2.00-1.08;

1.55* (jJd, 7Hz, MeAl a [erlrg 1.50 (d, 7Hz, MeAla [err]-Me); 1.05* (d,
Peoria, I1TinoksL 6 QiMe) 0.98-0.85; 0.60* (d, 6.6Hz, Leu [err]-Me);

6. bHz,

0.05* (Jd, 6.6Hz, Leu [err]-Me); -0.18- (ddd, Leu [err]-CH. _

29 2 conforlrs 50:50 narked with * ): 8.70* (d. 10Hz. Prleu6 NH):

7.80* (CDateofdeposxt 10Hz, PrLeu2 NH). 7] Abdsscnnjmbed, 10Hz, PrLeub NH)

ngg (d : N 7.47N§RL3§11 24 (dd, indole): 721
i

i ndol e

NH) : 6.

g
—

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States)

In respect of Austraha the furnishing of a sample of a microorganism shall only
be effected prior to the grant of patent, or prior to the lapsing, refusal or
withdrawal of the application, to a person who is a skilled addressee without an
1nterest in the invention (Regulation 3.25(3) of the Australian Regulations).

See continuing sheet

E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable)

The indications listed below will be submitted to the International Bureau later (specify the general nature of theindications e.g., "Accession
Number of Deposit”)

For receiving Office use only . For International Bureau use only

This sheet was received with the international application D This sheet was received by the International Bureau on:

Authorized officer g Authorized officer
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MeLeu a-H); 4.07* (ddd, Leu [err]-H); 4.04* (s); 4.02 (s); 3.72-3.02; 3.41
(s, N-Me); 3.20 (s, N-Me); 3.20* (s; MeAla N-Me); 2.91* (s,
MeTrp vasyogemmo : : (s, NNMe); 2.45 (s, N-Me); 2PCTEPIFN2964 . 55*
(d, 7Hz h@NaéPH]IW) 1.50 (d, 7Hz, MeAla [err]-Me); 1.04*
(d. 6. 5eetioNeP PN e): 0.6* (d, 6.6Hz, Leu 8-Me): 0.41 (m -
cyPr); -0.03* (d, 6.6Hz, Leu [err]-Me); -0.24* (ddd, Leu [err]-CH). 30
(3 confinrrespect DF3the Eunopeul Patient *Qrganj satios. (EPO) ;l;helaﬁzhcim_uﬁhd‘ﬂl-ﬂ:hat,
7.93%, yntil the publicdatién(c¥dthd Géatidh bgUthdVghant’ of /4 EuPopcdiZpatien écﬂreu}ﬁ:ﬁ );
7. 43% e d¥té on which the applfe@i8ntsirifu Qrzn%ﬁdﬂawﬁ?&ieﬁ"s] deeﬁe&%o bedd

| ndol e wktHirawn / thé. micrd sm!ShAP! Be made avaﬂabl brovidad|[ il Rié %(3)

i ndol e ofit the) Im eﬁn@nt'ﬁnggﬁe atidnd lider) thé E(F op Pat Ogd’n ntion o

H5') B of G shilbfe thth Scberts niingéd e 24 &@’%ﬁl

5. 27[ enfnp1emdfing R ti’orl"ﬁ) (dd Hoa a H) d PrLeu6 a

4.96* (dd, MeTrp [eTrr]-H); 85* (ddd PrLeu2 a- H); 4 70[err] (ddd, -
[err]-H); 4.47* (dd, : _ MeLeu a-H); 4.18* (ddd, Leu a-H); 4.00%,
3.97[err] (2s, Ow); 3.57 (dd, MeTrp [err]-Ha); 3.53[err] (dd,
MeTrp [err]-Hb); 3.37* (dd, MeTrp [err]-Ha);, 3.27* (dd, MeTrp

[err]-Hb); 3.20, 3.19, 2.93, 2.83 (4s, N-Me); 2.66 (g, 7Hz); 2.55-2.33;2.52

(s, N-Me); 2.46 (s, N-Me); 2.27-1.92; 1.80 (m; 1.68-1.05; -
1.35[err], 1.28* (2d, 7Hz, MeAl a [err]-l\/b); 1.03* (d, 6.5Hz,
MeLeu d-Me); 0.96-0.83; 0.53 (d, Leu : [err]-Me); 0.49* (d,

6.6Hz, Leu [err]-Me);0.32" (d, Leu [err]-Me); -0.12* (d, 6.6Hz,
Leu [err]-Me); -0.49* (ddd, Leu [err]-CH). : '

46 WD 96/ 03430 . ' _
PCT/ EP95/ 02966 31 (mixture of conforners, only selected signals
given): 7.13, 7.03 (2s, indole ' H2'); 4.56, 4.40 (2m"

[err]-H); 4.03 (s, N-Ow): 3.42, 3.23, 3.07, 2.94, 2.53 (5s, . .
N-Me); .0.57, 0.53, (2d, 6.6Hz, Leu [err]- I\/b) 0.17, 0.03 (2d, 6.6Hz, Leu
[err]-Me); -0.03,-0.27 (2ddd, Leu [err]-CH). 32 (3 conforners

78:16:6, marked with * [err] '): 8.45* (d, J=1 OHz, PrLeu6 NH); - _
8.04* (d, J=10Hz, PrLeu2NH); 7.83[err] (d, J=10Hz, NH); 7.68*, 7.53[err]
(2d, _ _
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% ng (hgdo‘!‘/‘;@ﬁﬂg"ﬂ- 5' Hﬁmﬂﬁﬂ“m’mwmm gggl ((32|s+ 7| Z\doIYeZIP:: Z(Tpclﬁ'r;glglb:ﬂ:i]-ies(é

J=10Hz, Leu n07¢ (4, J=6Hz, Leu NH); 5.83' (d. J=10Hz,
Leu NH); 5.31[err] (ddd, - PrLeu a-H); 5.18*, ( ? }
5.13 (dd, Hba a-H); 5.05* (ddd, PrLeue Claims: [er Srb Ry

(ddd, Leu [err]-H); 4.93* (dd MeTrp [err]-H); 4.84* (d |
4. 78[ err] (ddd PrLeu2 [err] Q 4. 47* gdd, MeLeu [err]- H) 4. 13* (ddd Leu
[err]-H); A cyglogeptolide afformulad«[err] (2s, MeTrp NL'-Me): 3.69% :
(q, J=7Hz, _IVEAIaaH); 3.40[ e S aN—NE) 3.28* (s,-
MeAl a N-Me): 3.20 (dd. MeTrp Hr] B iley- T éd’é IYEﬂ] METT p
[err]-Ha); 2.93* (s, MeTrp, N-Me); 233[err] (s N Me) ; 2 52* (s, MeLeu
N-Me); 3.21[err] (s.widedfR): 2-25-2.08 (m Hba [err]-CHerr], [err]-Ha);
1.92* (m Hba [err]-Hb); 1.83-1.75 (m; 1.7-1.07 (m); 1.53*,
1.48[err] (2d, J=7THA Is\mdwpmisuw)tuted butyric acid resldyemmthmllymbsmmedmeu

Eggr] NE)5]*0(37 8 gd%eHzm\lcEq'earé* ‘tg%\fégsbé d%bﬁ %:OR Ca%l-l or alkyl%é&

(3 conforners 80: 14:r6ay besibstituted by ‘azitio, yaalocem,&lko@(d, optiohally protested Hyidroxy or

e (d, 8Hz, |ndo|(a§“'"&o‘%' Wﬁ'kﬁ%ﬁﬂﬁﬁub%@&'ﬁ'dﬁ‘“ g‘%iﬂg}' %’%’(d

8Hz, indole H7'); Tettddoby o} -G=CH SWhersinApleprasents hydrogen or oplioddlly (dd,

i(g’oe. | ; ubsti 7a ghs ap ordg phy repre rr
fore R T eepuegtifad sl apd V. q%«ahr%é:ﬂaphrez?”éﬁ%? |

Leu NH);4®. 05* (d ‘hydidgen or alkyl or form toﬁaherl\lhﬁh thfe. riitfogdnda 3L fus-hidmbered ring
5.31[err] (ddd, PrLeu

(dd, Hoa a-H): 5.06%P ?aem”qenm@e agﬁﬂngg%[%@']‘ angiBs '%%Fegtﬂ}ydl QAWJ

(dd, MeTrp a-H); 4. Ggweddldd, PrlLeu2 a- H) (ddd PrLeu2 [err]-H); 4. 47*
(dd, MeLeu [err]-H); 4 16* (ddd Leu a-H) (m N-CH2 3.78-3.57: ,
3.69* (q, Bis w—amﬁhﬂwb@wﬂ@mw@q@ (s, MeAla
N-Me); 3.32* (dd, Mﬁﬁ?hg&fob];n'dﬁ}nethy 3.3* (s, MeAla N-Me); 3.23*
(dd, MeTrp [err]-Hb) r N-Me); 3.06 (s, N-Me):

2.93* (s18MeTrp N-MGis Qtrmopb@m owtwhvktm)or»hansgfl@w pf fosmulg k)
2.32-2.10; 1.93* .(m Hoa [err]-CHb); 1.83-1.08p 1.53* (d, 7Hz, MeAla

[err]-Me); 47 WO
96/ 03430 : _é_ )
PCT/ EP95/ 02966 1. 488err . ¢7THzZ, lﬁ\/ls'AI av¥ferr]-m); 1.04* (d,
6.5Hz,” MeLeu d-Me); 0.97-0. 84; l@ 1 R,
: 0
| | N R, .
_ R, _

. wherein R, 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 a-amino-substituted (C,to C,) carboxyluc acid residue, and
20 Y is an o-amino- or N-methyl-o-amino substituted (C, to C,,) carboxylic acid
residue.

2. A cyciopeptolide according to claim 1, in which A is an a-hydroxybutyric acid
residue, which is y-substituted by cyano, COOR,', whererby R,' represents

._K__ ' 55
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=) ! d 6 6HZ Leu
HASBEEN §4 (3

(d, 6.6Hz, Leu [err]mm i“ﬂil[ u i
Me €
Ezg:n[ Lr rrea 5‘"93615343% m err] - $ ’LA&D 10Hz Ppmeaﬂom

~ 8.06% 10Hz, PrLeu2 NH): 7.94 (d, TOFE=Prieu NH): 7.77 (d,

8Hz, i ndol e7 20. 7 0)‘_()drcgen h’é\ﬁer)alkyl Jﬁngdj cgﬁ%n(fitﬁﬂg ?g[%hén%mgﬁyﬁ?’ (d, 10Hz,

Pr Leu NH) ; indole
H2): 6.23[err] (GONRRE whessbyNRy fersesms hydrogen or methy{ and R, ‘Apfaresents NH) ;

- 2187042) 550n H% A'E'x‘l;d'éég'( gﬁé |P65 L@’?g"?RH)“’ "ﬁ[’% the nitrogen 4.3 to 6 .

5. 04* (ddd Pr Leu6ﬂ'[emh9]’ed-l)'lﬂg or egr[:mhqlwum cmzotuz:cpra; r'Wheby R.'96preerls

VTR S8 ooy aPygooen B Bher iRl b ot g ongf Bl

7Hz, MeAl a [err]- Hpy Chl, B3-a8 |der dkyd With(igto 47 tarboh/iafdms, alky! optionally sulstitited

L1 i, iyt o s R o

3.23* (dd, MeTrp -C=CH. ' [err] Hb) ; 92* (s, MeTrp N-Me); 2.53* (s
MeLeu N-Me); 2.52 (s, N-Me); - | 2.28-1.08 1.53* (d, 7Hz, MeAl a
[err]-Me); 149(d 7THz, I\/bAIa[err] Me); 1.06* (d, 65Hz
MeLeu d- Me) ;3.0. 98- (A&ibloﬁpﬁﬂide(adcorhlﬂgtb%ldilh ™D 2, |Qvli%*h €ds aN-6Hz,

Leu [err]-Me); 0.2 wl ]' ]’ 11* 6Hz, Leu [err] Me) ;
-0. 47*1{)ddd, meth ryptqgga esidye rmula VI, wi ein R(@p&mt;rm@gen.l 1) :
8.62, 8.43, 8.07, (€, ralkok 3 0 (d,
J=7.4Hz, indoline (arom & !; Y m(lﬁﬁ’rethbx?ng%?lrﬁr}le'%gr% repT_aDsentg hygroaeﬁ?or
6.69, (2dd indolinaegen H): 6 66- 6. 63 (m indoline arom H); 6.58 (d,
J=8Hz, indoline arom H) 6.29 (d, J=8Hz, Leu NH); 6.15 (mbr, Leu NH);
5.88 (d, J=8Hz, Leu NH); 5.28-4.98 (m’ [err] H,; 4.93 (ddd, [err] H,;, 4.74
(ddd, 4. A&YWPGMWE’S QQW"[‘QQ!O]GMP <2 on3,inwhi¢heXiig an-aming3 ( dd,
a- 3.80-3.66
2 ;')2 3. 80-3. 00( fﬁzubggtuﬁa‘ir @79 §9 cxbpgie agid{rbicys, Which i cbiioniy - %y-&:‘ll 52,
1.48, 1543 (34, J:trarﬂi.)alwlost&s[itmq Me); 1.13 (d, J=7Hz); 1.03-0.83
(m; 0.78, 0.76, 0.73 (3d, J=6.5Hz). 36 (3 conforners 73.23: 4,
marked with * [err] '): 8.53* (d, J=I0OHz, PrLeu NH); 8.06* (d,
J=10Hz, PrLeu' "'NH)A cyclomsptolide godordingloreiaim\Hig 4.7inGuhich X .i$ 2an( a-dlmmo-ﬂ or
gzgﬁ : 238: Z b 4 ‘)-(C zo [gﬁd]ll efsgecIJWyllgit%yl-'\@bstnLtes odtan70|g’ cla erbr acid

o residue.

6. A cyclopeptolide according to claim 1 to § in \rvhich_ Y is an N-methyl-a- |
- 20 amino-substituted (C, to C,) carboxylic acid residue, which is optionally B- or
¥-(C, to C,) alkyl- substituted.

7. A_cyclopeptolide': éccording' to claim 1 1o 5, in which Y s an N-methyl-
" alanine or N-methyl-valine residue. | '

.\
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\Qg/g Chosl ogoBtossmsse | lllllmﬂﬂmllgmum, roaTlerr] (20d, i ndghgag i

7.08*%, 7. 04 (2dd indole H59; 6.9 6. 88[err]

BEEN

indole H2");6.g3[err Leu NH); 6.05* (d, J=7.9% T LA
Leu NH): 5. 84 Q?d Le%%ﬁ’peﬂimgz‘&f omualld. Prieu a-H): 5. F%l%d?g{“” S

a-H); 5.14[err] (dd,Hba [err]-H); 5.05* gidd =0
(ddd, Leu [err]-H; 4.9 (dd, indole 4.87* (ddd, PrlLeu

a-H); 4.81 (ddd, Leu [err]-H); d) . MeLeu a-H); 4.22*
(ddd Leu [err]-H); 3.86-3.67 . S, - CH2-N) ; 3. 69*
: 3.m’{vﬁ,/ a N-Me): 3.3% (5@
N-Me); 2.53* (s MeLeu

(g, J=7Hz, MeAla a-H); 3.5-3.
MeAla N-Me); 3.22[err] (s, N
N-Me); 2.53 (s, N-Me); 2.25 (T

2.0-1.08 (m; 1. :
(d, J=6.5Hz, MeLeu Me); . ! , J=6.6Hz, Leu
Me); 0.28' (d); -0.06* (d, J6. 6l O ; 749* (ddd, Leu

[err]-CH). 37
(d, 10Hz, PrLeu6 NH)
10Hz, PrLeu NH); 7. 68 3
indole H4"); 7.52 (d, 10
H7);, 7.33 (d, 8Hz, indolgg H7'); 7.
indole H6'); 7.09* (dd, indtole H5); 7.05 (d

rked vvlth * [err] '): 8.52*

TOHz, PrLeu2 NH); 7.94 (d,
H4); 7.53 (d, 8Hz,

8Hz, “indol e

dole H-6 ); 7.17 (dd,

, indole H5); 7.02 (s,

i ndol e H2); 6.91* (s, indole H2"); 6.23[err] (d, 9.5Hz, Leu
NH); 6.03* (d, 7.4Hz, Leu NH); 5.87" (d, Leu NH); 5.32 (ddd;
PrLeu6 [err]-H); 5.18* (dd, Hba a-H); 5.14 (dd, Hoa [err]- H)

5.05* (ddd, PrlLeu6 a-H); 4.98 (ddd, PrLeu2 a-H); 4.93* (dd,
MeTrp a-H); 4.87* (ddd, PrLeu2 [err]-H; 4.81 (ddd, Leu a-H; 4.60 (m

N- CH) 4. 46* (d% MELS&J?U '}?Q 4. 16* (ddd, Leu [err]-H); 3.75[err] (q, 7Hz,

MeAl a pM'dPrPf“"BW@" (q, 7Hz, MeAla [err]-H; 3.57[%rr]
(dd, MeLeu [err]-H); 3.45 (m; 342(5 ﬁ/EAIa N-Me); 3.32*
(dd, MeTrp [err]-Ha); 3.31* (s, ); = 3.23* (dd, MeTrp
[err]-Hb); 3.21[err] (s, N-Me);| 2. MeTrp I\/E) 2.53* (s,

MeLeu N-Me); 2.50[err] (s, N .18 (AB-XY Hba @CH
2.13* (m Hba [err]-CHa); 1. ); 1.85-Mog; 1.

THz, MeAl a [er rb I\/b)h'gkl N-[CHMe2) 1. 04* (d 6. 5Hz, I\/bLeu
d- I\/E) 0. 98-0. 83; b

Nl]_ll\/le) 0.51* (d, 6.6Hz,
Leu [err]-Me); 0.34 (d Leu [

re]- Nb); (d, 6.6Hz, Leu
[err]-Me); -0.60* (ddd, Leu L&,GH) 0.38 ndol | ne (3
[err] refyy: 8Y62d, ~=10Hz,

conforners 46:27: 27, marked
erN (d, J=10Hz, NH); 7.92 (d,
~N

PrLeu NH); 8.13[err - OHz H) ;
J=10Hz,

10. An open chain peptide or peptolide which correspoﬁds to a cyciopeptolide
according to any of the preceding claims.
5 11, An open chain peptide or peptolide of formula IV
H-C-X-Y-A-B-Rjleu-LeuOR, v
\ 57
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by’ NH): 7.40 (d,

o 2 I

Nerr| 7 . | 4 HPCT/ERSH0296fc
arom H); 7 05[err] 7.02%, "7.02[err] (3d, - arom D
6.76[err], 6.72*, 6. 71[.err r],6.58% -
(3d, % Jf%ﬂﬁ‘{eng’ %g Ar%n&ﬁ—@&?? %'Ehr %nﬁdg '%3 %&ﬁ{s Leu NH);
6.10 (mbr, - hydrogenloeulml—l) 5.94* (d, J=9Hz, Leu NH); 5.28-4.73 (m;
4.60 (dd, a-H); 4.13* = (dd, a-H); 3. 75-2. 85 (m; 3.458, 3.33,
3.33*, 3.23[err], 3.20[err], 3.02*, 2.81[err]; 2.79, 2.57[err]

(9s, N-Me); 34245- Oﬁ&%dam)chain péhtide. oﬁfﬁa,epi’olld&’bf (o’ﬁnhula]\t?Hz MeAl a

[err]-Me).Indoline B (3, mers 1:1: 843 8.0 7.94, 7.87,
7.42 (6d, %A- Lﬁﬁ) Ley - 1‘% & Y%’ |ndolz’ ne arom H):
7.08-6. % (m i ndolihagein the substituents &BGS defihed @n. Elﬁtm 6.4, R{ragresentdol i ne

arom H); 6.66-6. 6%& mdobq e arom H; 6.58 (d, J=8Hz,

i ndol i ne arom H) ’?99('(?,’3 Hz, Leu NH); 6.15 (mbr, _ Leu
NH); 5.88 (d, J8Hz Leu NH) 528498(m [err]-H); 4.93 (ddd, a-H); 4.74
(ddd, a-H); 4.6 (m a-H); [err]-H); 4.43 (dd, a-H); 3.80-3.66
(m; 13. é%lqveet%'ﬁi of rme'a's 35, 3.31, 3.24, 3.22, 3.12, 3.00,
2.82, 2.57 (9s, N-M); : 2.55- 1.1 (m; 1.52, 1.48, 1.43 (3d,
J=7THz, MeAla [err]-M); 113(d J7Hz),, 103083(n) 0. 78,
0.76, 0.73 (3d, J=6.5Hz). (3 conforners. 76 18: 6, marked with *
[err] '"): 8.49* (d, 10Hz u6 Hz, PrLeu2
NH): 7.94 (d, 10Hz. PIC I;i\lg)/'gu(deé‘éHz PRI dp 1'9 43 |
~7.53[err] (d, 8Hz, in IP H-A\ Z.52 (d__10Hz - 7. 4% (d 8Hz,.
indole H7"); 7.38 (d, 8Hz, indol e H 7' ) 7.23* (dd, indole H-6 ); 7.19

(dd, . indole H6"); 7.11* (dd, indole H5"): 7.07 (dd, indole
H5); 7.05 (s, indole H2); 7.01* (s, indole H2'); 6.22 (d,
br, Leu NH); 6.05* (d, .7.5Hz, Leu NH); - 5:84'" (d, Lou NH); 5.31
(ddd, PrLeu6 a-H); eﬁ’“‘ (dd, Hba a-H); 5 16[err] (dd, Hba.

[err]-H); 5.04* ( dd? is Bn lochyidrpxs-substilutedsbutpriccacidl résidus optionallyy y-aubstituted 94+

(ng [erl9-H); 4.67 (@gd"ﬂ'@ﬂepf g;ﬂtéwldbpparlaﬁ#%ré%té& %ﬁpﬁ'l\éébﬁ;‘f]erg?dgb

4.18* (ddd, Leu [erGONR)R,4COR,f or (IHB‘—GH,. Whetety. B represents hydrogeo67* (g,
T LTI oA Gt
(dd, MeTrp B-Hb); 3Jefrésent hydrogen or alkyl or form together wnh the nitrogen a 5- or 6-
' membered ring optionally containing a second hetereatom. and Rsp
15 " represents hydrogen or lower alkyl ‘
- B, is an u.-ammo-y-methyl-substltuted octanoic acld residue,
p is hydrogen or methyl;
C is a tryptophan or N-methyi-tryptophan residue, which is optlonally N'-(C,
to C‘) alkoxy substituted;
20 ' - X, is an a-amino-substituted (C, to C,,) carboxylic acid residue, and
Y, is an a-amino- or N-methyl-a-amino substituted (C, to C,,) carboxylic
acid residue. '

_—
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ey osaege 2.5 ”ﬁimmmnmiwﬁﬁmmaz 2 e

1.48 (d, 7Hz, 1.08 (t, OPr); 1.07 (t, OPr); 1.05*
(d, 6.5Hz, I\/ELeu d I\/E) 0. 98- 0.85; 0.59" (d—Lleu Jerr]-Me):
0.57* (d, 6.6Mz, LGMGY@OPQP*WP of dorgmuia (Im Leu [err]-I\/E); THIS SHEET HAS@E«W*
(d, 6.6Hz, Leu [err]-M). REPLACED

50, VO 96/ 03430

PCT/ EP95/ 02966 40 (3 conforners 73:21:6, mar ked W|th * ') 8.49*

(d, 10Hz, PrlLeu6 NH); 8.05* i- 10Hz PrL 12_N N ?49[err]

(d, 10Hz, PrlLeu6 NH); 7 b/Ap(dﬁz@HBwlpmr 'R.53 (d,

8Hz, indole H4"); 7.52(d 10Hz. Prleu2 NH. 74P (ap SI-E

indole H7); 7.38[err] (d, 8Hz, indole H7"); 7.23* (dd, indole H6");

_7.19[err] (dd, [ ndoI e H6'); 7.11 * (dd, indole H5"); 7.07

(dd, indole H5"); whétbin(s, indole H2); 7.01* (s, indole

H 2' 6. 22 err d, 9.4Hz, Leu NH): . 6.05* (d, 7 3Hz Le .

v 5867 (a Leu A arsoepypiy subsithed Qunifpcl s Shtonaly r-subgtiuted,

Bydd',, Wi’chﬁ‘eﬁeseﬁts@‘l Cddm mQNRQ,BRi ,I'Q:ORT;I aalky), whiid,

_Pr Leu2 a-H): 4.94* (dd rk t{ ddd P Leu2

a-H); 4.81[err] (ddhay besupeitytediy. azas'o@aaloeamcp dy, optionally protecied Irpyy.or

"4.46* (dd, MelLeu 6 Ifstiﬁﬁecﬂ: kl £ hal horéNl% cloalyg, Leu
H: 3.80-3.56; 3636#&“”%4'"‘% Dwhicf méibe | puERHKISC by k9 %é y s,ﬁﬁwema
); 3.29% (dd, Netragoly @rrr-13=cbl) wherebvfﬂ'(.gepmtahmmsn Oeowﬂﬂéﬂx] (s,

Me

Me T d

Trp M) 2. 57] & ry% l?s%rtth&'Qlkth ' Bndi &) ]e sa?ne)ér dlﬁ@penf\hﬁ@}el&re"se% )
2.32-1.08; 1.53* (cdhydregen orsalkyl of tnrrn]toggtper wit s_he nitrogen a 3-to G-Qanbqrpg ring

Al

Me)

37

e ES%]S 0 ba; " Hghbly, SSding o' Roof nefdsam: oy Bmrboefif mbodityy

Ioweralmlu [err]- I\/E) -0.07* (d, 6.6Hz, Leu [err]-M);

03 o, Leu, [ o5t o ity surefief oleica kit > Tarked,
PrLeu?2 NH) 7.97 (CR' (lifydrogeh @nndthyi; 7. 90" (d, 10Hz, PrlLeu6

0 s sl o £,

8Hz, indole H7'); 7.23* (dd, opdole H6'); 7.22[err] (dd,
i ndol e H6'");, 7.13* (dd, indole H5"); 7.08 1dd i ndol e

H5); 6.2[err] (d, 10Hz, Leu NH); 6.07* ,.dil. u NH); 5 77" (d,
_ P

) %

Ry

a-
N-
N-
Ve

15 wherein Rg 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 a-amino-substituted (C, to C,,) carboxylic acid residue, and
Y', is an a-amino- or N-methyl-a-amino substituted (C, to C,,) carboxylic

20 acid residue.
15. A compound according to any of the preceding claims in salt or ester form.
\ 59
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, —fde=—}ba [err]-H); 5.2*
hace ﬁk};BEE\lO* (ddd, PrLeu6

. EPLACEDA. 877 ||( dRGT/EROB/@2986 a- H) ;

e a1 TR

“[err]-H); WOPO3438d, H) *
4.67 (ddd, a-H): 4. aen (dd I\/ELeu a- H) (ddd, Leu

err ;o 4.09% (s, Ove

[ 74][err] 98 ( A%ﬂ%}ld %@ Wéi?% ge%]anabsoéggéﬂ'{’pé@d gl-ﬁf g“%%'Af'a
[err] H); 3.70-3. 60aBle5K- 3. 50; 3. 47 (s, MeAla N Me);
3.28-3.17,3.25* (s, MeAla N-Me); 3.20[err] (s, N-Me),; 2.97* (s,

MeTrp N-Me); 2.52* (s, MeLeu N-Me); 2.42[err] (s, N-Me); 2.40-2.14;1. 97

(m;21.79 (m 12. 65- A é&inp’lmﬁxa’ha&hhg pfoizertiéé 2| 3 ahd 5-8 of\bdmpdurﬂ[khs]gl\(ed in7Hz,

MeAl a T &}grr] 1.04* (d, 6.5Hz, MeLeu d-Me); 0.98-0.83;
0.62' (d, Leu [err]® 0. 57* © 7 (d, 6.6Hz, Leu [err]-Me): .
0.37" (d, Leu [err]- ) -0.09* (d, 6.6Hz, Leu [err]- IVE); WO 96/ 03430

PCT/ EP95/ 0296 dd, Leu [err]- . 42 3
confor m@rs 44830: 2Eungal sraip '\3&2{'&2‘1{% f("?p‘)s'teﬁ 38@[&“3'- k@&%—@ a mytay o g PE Leu6
NH); 8.17 (d, CSNHaprivativ® ther8ef00 (2d, NH); 7.88 (m CSNH2); 7.6-7.1; 6.28*
(d, 10Hz, Leu NH); 6.07[err] (d, 7Hz, Leu NH); 5.87" (d, 9Hz, Leu NH)

6. 26* (ddd, PrLeu2 a-H), 5.22 (dd, Hba [err]-H); 5.15-4.

?dgg* ( Eg ] Fg??.][ err Nb%l cyéo?%ﬁﬁd&s which h arg produc%c{ Qfgjralﬁm%ﬁldd)depﬁsm

a-H; 4.09, 4. 05 aswﬂl(avzaovm 3 89 (m [err]-H; 3.65*%, 3.63

3.52[err] (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, Nwe); 1.8-1.1; 1.05
(d, 7Hz) 0. 80- 0. 84, procass[fer lhp prepayation of @ sompourkyaccording to claim 1(wt1ir;h THz,

Leu [ er. 'b] Me): -0. &émpn&slclltivgﬂﬁjﬁjméﬂﬂﬁﬁ (hnﬁ’ﬂ)m 123) or a mutant or derivative
thereof or a similar fungal species in nutrient medium and recovering the ,
compound therefrom. ' ' '

21. A process for the preparation of a compound at:cording-to claim 1 by
 derivatisation of a compound of formula Ii or Hil, which comprises
15 a) - for the preparation of compounds of formula 1, wherein R, represents
COOR,', whereby R,' is alkyl optionally substituted by aryl, reacting
compeun_ds of formula |, wherein R, represents CN, with nucleophiles,
preferentially an alcohol, with 'a'pprobriéte basic or acidic catalysis,
- | preferentially hydrochloric acid, in organic solvents, preferentially ether, or
20 b) - for the preparation of compounds of formula I, wherein R, represents
COAIkyl, reacting compounds of formula |, wherein R, represents CN, using
' -as nucieophiles organo-metallic compounds, prefeﬁhtialiy Grignard
: compourrds or lithio-alkyls, which are reacted in aprotic organic solvents.
preferentially 'ethers. with or without catalysts, or '
25 c) - for the preparation of compounds of formula I, wherein R, represents
' COOH, hydrolyzing compounds' of formuia {, wherein R, represents
COOAlIkyl, with mineral acid, preferentially hydrochloric asid in aqueous
alcoholic solution or base, or |
d) | - for the preparatron of compounds of formula 1, wherein R, represents
-— 60
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COOR,, esterifying compounds of formula |, wherein R, represents COOH,
by standard methods, preferentially 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 bindér, or

. for the preparation of compounds of formula |, wherein R, represents
CH,OH, reducing compounds of formula 1, wherein R, represents COOR,,
‘with metal hydrides or boron hydrides, preferentially borane dimethylsulfide
complex, in organic soivents, or

- for the preparation of compounds of formula i, wherein R, represents
CONR4,R,, transforming compounds of formula |, wherein R, represents
COOR,, by reaction with amines, preferentially by conversion of the free acid
into the acid chloride and reaction with the amine HNRR,, or

- for the preparation of compounds of formuia |, wherein R, represents CHO,

~ oxidizing compounds of formula |, wherein R, represehts CH,OH, or

h)

)

k)

N

-

Has Been R

- for the preparation of compounds of formula |, wherein R, represents
optionally substituted vinyl, réa_cting compounds of forr_nula I, wherein R, )
represents CHO, with a methyl-Wittig reagent, or

- for the preparation of compounds -of formula l- wherein R, represents
optionally substituted alkyl reacting compounds of formula 1, wherein R,
represents CH, OH, or |

- for the preparation of compounds of formula |, wherein R, representé
CH,NH,, reducing compounds of formula I, wherein R, represents CH,N,, or
- for the preparation of compounds of formula |, wherein R, represents
C=CH, reacting compounds of formula |, wherein R, represents CH = CBr,,
or

- for the preparatioh of compounds of formula 1, whereih R, represents
cyclopropyl, reacting compdunds of formula |, wherein R, represents vinyl,
with diazomethane, or

- for the preparation of combounds of formula 1, wherein R; represents
tetrazolyl, reacting compounds of formula I, wherein R, is CN, with an azide-
compound, or | |

- for the preparation of compounds of formula |, wherein R, represents
'hydrogen, removing the methoxy from compounds of formula |, wherein R,

represents OCH,, or
61
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[err] mherern an [err] hydroxy substrtuted butyrrc
acid residue opti onm‘\ \“\Mﬂﬂ“ﬂt ==RfErr], which

r epr esent walh/o3 er r T“ 3 I‘ér [ ] opcpytilgs}oggedm ch
may be substituted by azr do, hal ogen| aI k ORGPt ’{‘mﬁ’onal 1% pr otected hydr oxy' '
or am no, vin whi ch ma be Substifuted b , hal ogen or CN,
cycl oal kyl , ©) . - for Mi’!ﬂ"?\m’b‘i’ comraunpeaf fafmutad; ﬁ'hnre@r/hee géfe’-nt S

hydr ogen or optlorre.!nlexemsasmgre%ua&uaeﬁmg ubeao@&dsydf foﬂmar]wmetnm&@rr] are
the sanme or different and represent ydrogen or al Kyl or form :

t oget her with the simbpbgmifepregents @ ‘!P%TB@?%&'H ng optionally

cont ai ni ng g,secon S ébnitidein n 0 Fore

| ower al kyl, ?J) %ﬁgk%@g&nrﬂ?ﬂen”] - gfrﬁ noE’% gF ﬁmﬁe&q Ev%_egrgfsqf ?fda?eé“soglﬂmor C
aci d rdsi due; or benzrrlenwduoyrgrtylesegequpermtmrnnounds of formulg |; wherein R,
tryptophan or N esi due of fornula Vi

[err] _ ”‘?&ﬁ}ggeﬁév\,ﬂ&é&ggﬁ’% err] represents hydrogen, al koxy, alkyl
or benzyl, ®)err] -fegthe preparation of compduylds obtormula hwhetpimR, Rpsesdnts
represents hydrog e l e or
doubl e bond, . %nggeﬁ'nﬁ%gién"agggm n s@‘ff? ﬁrﬁrﬂé? erein]R,trgBaEgr :
carboxylic acid rdydnbgen, and : Y IS an [err] am no-

N- et hyl - -am bstituted

restad® oo RE R AR ofeoniabh A gl @')Wﬁ?%}'wﬁyk%ﬁfﬁ?&ﬁh s an
- a- hydroxybutyrl C adkodty and the symbasr.dnpres&msh doab[eEUon}:I - ssaloting torhpalindg of
cyano, COORerr], \meraeFWheRLi rFr] res

53 formul repr ents ydrogen and the symbol === represents a_ _ ‘

single bond, wrth an alkalitungstate and hydrogen peroxrde and alkylatrng the _
N- hydroxy-lndol-intermedrate. or _
15 s) - for the preparatron of compounds of fon'nula I, wherein R represents .
o CSNHz reacting compounds of formula i with sulfur derivatlves. preferentially
with diphenylphosphinodithiorc acid. '

22. A process for the preparation of a compound accordrng to claim 1

compnsrng cyolrsrng a linear peptrde or peptollde compnsrng the acid
20 _ residues A B R Leu. Leu, C X, and Y linked together in appropriate order.
23.  Therapeutic use of a cornpound according to.cl'ai'_rn' 1.
24. Therapeutic use of a compound aocording to claim 1 to -in'_hibit adhesion _ '

rnolecul_e expression.
2"5. A compound according to claim 1 for use as a pharmace'utical.

25 26. A therapeutic composrtron compnsmg a therapeutrcally ‘effective amount of a
compound according to claim 1.

.27. ' A therapeutic-com'position eccording to claim 24 in the form of a cream or
lotion or the like for topical use. -
' ' ' - 62
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?:icljoxler[ogsp]Rl[%]rsﬁfaogﬁglre |\wm‘wmwmgﬂtt v " oTvErBEemed

represents hydrogen or al kyl or mtoget her

with the nitro ' nhol i n ring,
CH O | Gy er 1 BB wie AeraRetc SompRsHtAREOrING to S Dot s dprosaitit |
with 1 to 4 car bon aueswith\dnihaiept i onal |y substituted by CN, Br

or lower alkyl with 1 to 4 carbon atonms, alkyl optionally substituted
by azi do, am no, hydroxy, chloro or al koxy, tetrazolyl, cycl opropyl,

CSNHerr] or  2g, The%@rd?h%pouﬁd accordmﬁ tﬁkﬁlﬁﬂeﬁ?méﬂ% afafion gfé‘g to
claiml1 or 2, in which Cis a ylt yptophanre3|dueo

formula VI, wherein ﬂﬂ@%f?’éb@'ﬁ?@“‘h‘yﬂﬂ%@%wn t° the treatmept-pprophylaxis of a
C[ err])al Igoxy, e; pec'di%'ehé’e Wﬁfcm?f%lve‘%relm I B oraBhédiod Frﬁféi:ﬁfegte?( R%glgﬁ.gren

A cycl opeptol ide according to c

3, in which X is an a- am no- substituted (Cerr] to (Jerr])
carboxylic acid residue, which is optionally [err]- or [err]-(C,
to Cferr]) alkyl substituted. 5. A cycl opeptol i de according to cI aim
1to4, inwhich Xis an a-am no-[err]- [err]-((err] to
Clerr]) alkyl-, especially nethyl-, substltut ed octanoic or a butyric acid
resi due. 6. A cycl opeptolide according to claim1l to 5 in which Yis
an N net hyl - a- am no-substituted (CJerr] to CJerr]) carboxylic
acid residue, which is optionally [err]- or [err]-((err] to
C[err]) al kyl - substituted. 7. A cycl opeptolide according to claim1l
to 5, in which Yis an N-rrethyl al anine or N-rnethyl -valine
residue. : _

T — 63
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54 8. A cycl opeptolide of formula I

[err] WO 96/03430 . (A PCT/EP95/02966
1/7
nm Epsilon
- : 294 5.030
\ 274  4.701
_ 224 37.035
. 497 52.634
| _
i
200.0 250.0 300.0 250.0 409.0
o na
Figure 1 (b) '
nm Epsilon
. : 290 5.009
' 274  4.670
22d 36.645
197 51.976
200.0 280.0 - 300.0 350.0 400.0

na
Figure 1 (a)
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9. A cycl opeptolide of formula I11

E_)gr r] WO 96/03430 (B) PCT/EP95/02966
2/ 7
5 , ,
S © TRANSKITTANCE (3] Q s
2 ® °
[ =] (-3
& 8

3207

g..
s
[ -
§° [V /- J—
1884
o 1638 — ==
38t
:lb
8

48 e

oor

Figure 2
SUBSTITUTE SHEET (RULE 26)



10
wher ei n:
resi due opti onal
CN, optionally pr

CORlerr],

A cycl opeptol | de of formula Ip

096/ 3430A[err] is an [err]-hydroxy-substituted butydpfpodpbdés
whi ch represents

CONRlerr]Rerr],
or -CH=CHerr],
optionally aryl substituted al kyl,

[err]

[err]-substituted by Rerr],
otected CHerr]OH COORerr],
whereby R err] 3egf‘;sents hydr ogen or
Rlerr] and R err] are the sane or
hwdeogen ar aIJ(yI

r o Qnt

different and 83

t he nitrogen a 51 or 6~

second heteroato

TRANSHEBTANCE: &K1 1 |
represents hydrogen or

optionally containin
| ower

andaR[ err]

Blerr] is an [err - ani fo- [err]-nethyl - substit@ed octanoi c acid resi
Rlerr] is hydroggn or nethyl; Cerr] is a tryptophan ot
N-net hyl -tryptoigyan residue, which is optionally N -((err]
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or formtaogether W|th
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to (ferr]) alkoxy substituted; Xerr] is an

[ err]-am noygBpsishut ed (C[err] to (ferr]) carboxylic acid regriresomss
Y[err] is an [err‘i amino- or N-nmethyl-[err]-anmino substituted (Clerr] to

Cerr]) carboxylic aci d residue.
56- 11 . A cycl opeptolide of4f@rnmula Ip
[err] wher ei n: Alerr] is an

[err]-hydroxy-substituted butyric acid residue optionally [err]-substityted
by Rlerr], which represents CN, COOR [err], CONR [err]Rlerr], COR-[erj]

al kyl whi ch may be substituted by azi do, hal ogen, al koxys Y
optional ly protected hydroxy or am no, vinyl, which may be i
substituted by al kyl, hal ogen or CN, cycl oal kyT, Te o =
-Cerr] CH, whereby R [err] represents hydrogen or optionally | =
aryl substituted alkyl, R [err] and R [err] are the sane or different nd
r epr esent hydrogen or alkyl or for en a
3- to 6-nenbered ring _ optionally containing a second hetergat gm

and R [err] represemtsydrogem o % .

N f

I\

Figure 4 _ 3 L=
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B'[err] is an a-am no-[err]-nethyl-substituted octanoic acid resi due;

Rierr] is hygsogesazpr nethyl; Cerr] is a tryptophapcrEpP9s/02966
N- net hyl -trypt ophan residue of formula VI'p '
[err] , wherein R [err] represents hydrogen, al koxy,
al kyl or benzyl, R [err] represents 577 hydrogen or hal ogen, R [err]
represents hydrogen or nethyl and [err] represents a single or
doubl e bond, X [err] is an a-am no-substituted (Clerr} tp Cerr])
carboxylic acid residue, and Y [err] is an [err]-am nd- pr
N net hyl -a-am no substituted (CJerr] to (Jerr]) carboxylic acid
resi due. 12. A conpound according to any of the preceding ctains in
salt or ester form ' ' 5
13. Fungal strain F92-4471/08 deposited as NRRL 21123 or a nt} e
derivative thereof. 14. Novel cyclopeptolides which are prodjcef by

. strain F92-4471/ 08 deposited '

)

o
s

' s . |
:-w;

Figure 5 %
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as NRRL 21123. 15. A process for the preparation of a conpound according
to claiml whieboss30 conprises cultivating F92-4471/08 (NRRbcphdestno&’ @
mut ant or derrvative thereof or a simlar fungal species In nutrient
medi um and recovering the conpound t herefrom 16. A therapeutic
conposi tion conprising a therapeutic@Vfy effective amount of a
conpound according to claiml.
58 |
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VWO 96/ 03430 PCT/ EP95/ 02966 14. A

cycl opept ol pipodifsadcor mula ' p [ er r | PCT/EP95/02966
wher ei n: A [err] is an [err]-hydroxy-substituted butyric
acid residue optionally [err]-substi tute,d by R [err], which
represents CN, COOR [err], CO\IR‘[err]R‘[Jr?], COR [err], alkyl, which 5
may be substituted by azido, hal ogen, al koxy, optionally prqgect ed hydroxy

or | am no, vinyl, which may be substituted by—3Kkyl,} hal ogen
or CN, cycl oal kyl, : tetrazolyl or -Clerr]CH wEgEZebytR [err]
represents hydrogen or optionally aryl substit u#d af kyl,
R[err] and R[err]are the sane or different and=Teprese 3
hydrogen or al kyl or formtogether with the niiz=sses=—g s "enpaes ed
" ring 10 optional Iy containi ng a—aces® = andf R'[err]
represents hydrogen or | ower al kyl? a2 B' [err]
Is an a-am no-[err]-nethyl-substituted octansreacc=r=ssr=aed
R [err] is hydrogen or nethyl; Clerr] is a tTy oppan or
N- et hyl -t rypt ophan residue of formula VI'p _
[err] oL WAV = SaimacaE-c—v-myen, -8 koxy,
al kyl or -benzyl, R [err] represents hydr ogen ofEhal pgen,
R [err] represents hydrogen or nethyl and [err] represests—3 3
si ngl e or doubl e bond, X[err] is an a-ami no-swgstithted
(Cerr] to (ferr]) carboxylic acid residue, and
o
O
O
.
Q.
f o
-
o
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r
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Figure 7 3 3
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Y[err] is an [er+]

e- or N-nethyl-a-amno substltute er
Clerr]) car boml ic 20 .aci d residue. EMTC@HEEF[G
pr
1

\e}\pobgg;jummll I“"I“I |Iﬁ ecedi'ng claims in salt or ester form

PCT/ EP95/ 02966 6. A compound having plFRST s S
of conpound A as given in %a'msl'abl e 1
conpound havi ng properties 2, 3 and 5-8 of conpound B as, Ri4veJAN. aa........ :

er tu BE _mC{. a.nd

Tabl e 1. 5 ]AB. Fungalﬂst ra‘i 3 F92-4471/08 d 23
or a mutant bor - cyclopeptolide of iggPYI3 1t i ve t her eof . 19. Novel
cycl opeptolides which are pr ;qcegi[by,@tm-rcFQZS{ 1/ gxrB deposi ted

as NRRL 21123. 20 A process for the prdeparation of a conpound
according to claim1 which 10 ~ conprises cultivating

F92- 4471/ 08 (NRRL g#drdin} Or a mutant or derivative t her eof

or a simlar fungal species in nutrient nmedi umand recover' htg
conpound t her ef r onf* is an a-hycroxyssubstituteg bytysicacid gesidug petignally 3 Lé\'%’f Heddy

conpound accor di ngrt erﬁétﬁie?\-ésemé CN, COOR,. CONR R.,Q'ﬂm mMﬁterﬂwawh@ch
conpound of formula’ll whi ch conprises 15

t he
preparation of conf@¥mesSubstitetgd Ryl 7idn, "ARERR| SR PRI "r'éVp"'"’”Fﬂ‘sh"dmw or
COOR[er 1], wher eby )il Uihyil ¥hizhkdy B9 LisuNRled by HikGE hiidbes oPENaEYdicalkyact i ng

tetrazolyl or -C=CH, wherein R, represents hydrogen or optionally
arylsubstituted alkyl, R, and R, are the same or different and represent
hydrogen or alkyl or form together with the nitrogen a 3- to 6-membered ring
optionally containing a second heteroatorﬁ, ahd R, represents hydrogen or
lower alkyl,

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

R, is hydrogen or methy!; |

C is a tryptophan or N-methyl-tryptophan residue of formuia Vi

wherein R, 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 a-amino-substituted (C, to C,,) carboxylic acid residue, and

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

2. A cyclopeptolide according to ciaim 1, in which A is an a-hydroxybutyric acid
residue, which is y-substituted by cyano, COOR,', whererby R,' represents

53



" conpound erein R err] represents CNppi
pr..efer‘eng‘lai“gﬂ&m}mcﬂ“w with appropriate basic or gty
pref erent Lalk Nl 6ric acird, i'n organic solvents
ether, or 20 b) - for the preparation of conp

wherein Rerr] represents . Y Tonk Mol omatexelni sToin
fornula I, wherei nﬁ@%?‘ﬂ' Iqwes AHYLKI 1 &R 4 ct?s%l%r?!gg%h‘s dr' e s as

nucl eophi | es or ganCOMRH,| wherebyFyUregeseqs éfydroget ioalmethyband i @presents
compountc o |1 L1 Ry 5kl 5 ALEEA abBe R BCnIL G S YT >
the preparation of meaibReIHEHy 6 a fksRdiiAyl IingNBRIEHNCEBIRYT WheretpIRySreplesents
COOH, hydral yZing conpounds of fornula |, wherein err r@)rﬁsents_

COOAl kyi, with m nBYHPIeerdowns akd Math 1 19 4 FaMOA AXRAP-ofYE CBRINEYY Suntitasls
al cohol i ¢ sol uti onpPEND®E @ idWer alky! with 14 4 carborf Somish 8ikpr ptidhallyi sUBstRiited

conmpounds of formula |, wherein er rt]1 represents

60 WO 96/ bgazido, amino, hydroxy, chioro or alkoxy, tetrazoiyl, cyclopropyl, CSNH, or
PCT/ EP95/ 02966 -C=CH. COOR[ err]., esterifying conpounds of
formula I, wherein Rlerr] represents COCH, by standard

nmet hods, preferentially by conversion into the acid chloride with

e.g. thionyl qchlor igaag%p&ﬁiggtagﬁ%ig?ﬁté g‘raﬁ,qga&pigg)%%q:fg%gpol in the

presence or absence o acrd _ r the
preparation of conmethyiyptephanresidue of formmaa ¥i.iwhrein i, repieseats ydrogen,

coomerr), e e BTMR, ook @l ety T aRg SRR P RSN o

preferentially bor halegeh.net hyl sul fide _ conplex, in organic
sol vents, or f) - for the preparation of conpounds of formula
|, wherein R err] represents 10 CONRerr]R err], transformng

conpounds of 4f or mulAacyklopeditelidel accbiding fo dlaipr £s2ot 8, in which X is an a-amino-COOR2,

Mo the acid chi oIS I8 5] CHERONR SR M PREp PR o aF:

g) -~ for the ptepgramyl stbstifuteonpounds of formula I, wherein Rierr]
represents CHO oxi di zi ng conpounds of forrmula I, wherein
Rlerr] represents CHerr]OH or 15 h) - for the preparation of

conpounds  of sf or nulascyclopéftelicd dccBidiig fo di&iRT €%EA! i which X is an o-amino-- or

optionally substituted vinyl, react] conpounds. of . formyla |, erej.n
Rl err] +E o ¢é§p@§e?ﬁp§° %ﬂ%hs&WWFGtW‘?'? Péarbé'g&'@ Aed or
i) - for the pregpdueati on of conpounds of fornula I, wherein Rlerr]
represents optionally substituted al kyl, reacting
conpounds of fornmula I, wherein R err]

6. A cyclopeptolide according to claim 1 to § in which Y is an N-methyl-c-

amino-substituted (C, to C,) carboxylic acid residue, which is optionally B- or
¥(C, to C,) alkyl- substituted.

7. A cyclopeptolide according to claim 1 to 5, in which Y is an N-methyl-
alanine or N-methyl-valine residue.
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[ er r I'NH*er re] C$ NQx corrpoun s of formula I, wherein Rlerr] represents

_CH[err]N[err] or - for the preparatlon
formula I, V\,her ein RL\{ FJEH re? " erﬁﬁ]wg%%‘ﬁb
conpounds of & or mul®CycionRAtiaiide %@Flﬁ] represents CH =/ GBrLerr ],

;
or 1) ~ for the preparation of coon% ites ﬂéﬁ”'%r‘ei

Rlerr] represents /\/\/ cycl opropyl Zacting compounds of
formula [err], wherein Rerr]| reppesen s vinyl W th

di azonet hane, or e\;pati on of conpoundéA)f
formula I, wherein R err] repre entsNSO tetrazolyl, reacting
conpounds of fornula I, WhEéEI nyﬁ[ erir] i, CN| with an azide-

conmpound, or ) : t he prep@/\m of conpounds of formula

|, wherein Rlerr] represents | Hydr ogen, renoving the -
met hoxy from conpounds of fgr/nulNa/I vvhebef3 '
represents OCH err], or /

61 WO 96/95430 PCT/ EP95/ 02966
0) - for the prepalnath)n Uf corrpounds for mula |, wherein the synbol
represents a singl W _educi ng\g;}poun s of forrrul al, wherein the
synbol [err] representsi\'a doubl e boyrd - for the
preparation of corrpoundsoof formula |, V\/nerelln R[err] represents alkyl 5
or benzyl, introducing these groups into compounds of formula I, wherein
Rl err] represents hydrogen, or q) - for the
preparation of conpounds of fornula |, wherein Rlerr] represents
hal ogen, hal ogenatii ng conpounds of formula-1, wherein R err] represents
hydr ogen, ~or 10 r) - for the preparation of conpounds of fornula I,
wherein R err] represents : al koxy and the synbol [err]
represents a doubl e, _bo e ounds of formula I,
wherein R er r?- repr%%ﬁ?&e%‘ygﬁ gﬁ"ﬁ‘?ﬂj Y he symbol = represents a
single bond, with an al kalitungstate and hydrogen p&¥ oxide and al kyl ating
t he N- hydr oxy- |ndoI-|Wned| ate Aor 15 s) - for the
preparation of conpounds of fofnul wher ei n err] represents
CSNH[ err], reacting conpounds kf f I sul fur ddmi vati véB)
preferentially III
0 NH 0
0" NH
o
N~ 0 W
N .
] © h
N
SN
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wi t h di phenyl phosphi nodi t hi oi ¢ aci d. 22. A process for the

prepar‘at I on of a conpound according to claim1l
cycl | si n R%PLAGEMENTPSHEH

reS| dues lmm"[lmmmsmeLm pgpt ;j(l ! gﬁdcgnﬂ Inilegg 56 . T Ophli at e

Ther apeutic use of a conpo PR clijai m 1.
24. Therapeutic use of a conpound according to '
adhesi on mol ecul e expressi on. R B A--congound
according to claim1 for use as a pharnaceutical .
t herapeutic conposition conprising a therapeutically effect [ ve anount of a

conpound according to claim 1. 27. A therapeutic conposition
according to claim24 in the formof a cream or | otion or
the |like for topical use.

62 WO 96/ 03430 28. A therapeutic composition according to
claim?24 in the of an aerosol for use with an inhaler.

29. The use of a conpound according to claim1l for the preparation of a
medi canment for therapeutic application to the treatnent or prophylaxis of a
5 di sease which involves elevated | evel s of adhesion nol ecul es

expr ession. 10 - A cyclopeptollde of formuia ip

p-p R

i—Ap-B -R,.leu-Leu-C_-X_-Y_-— Ip

wherein:

A, is an a-hydroxy-substituted butyric acid residue optionally y-substituted
by R,,. which represents CN, optionally protected CH,OH, COOR,,,
CONR,R,,, COR,, or -CH=CH,, whereby R, represents hydrogen or
optionally arylsubstituted alkyl, R, and R,, are the same or different and
represent hydrogen or alkyl or form together with the nitrogen a 5- or 6-
membered ring optionally containing_a second heteroatom, and Ry,
represents hydrogen or lower alkyl,

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 C,) alkoxy substituted;

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

Y, is an a-amino- or N-methyl-a-amino substituted (C, to C,,) carboxylic
acid residue. '
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11 . A cyclopeptolide of formula I'p

[] - 1 - [] a - - ] - 1 - 1 sy ll
"‘Ap B\ - Rypleu-Leu-Cp-X - Y p

wherein: .

A is an a-hydroxy-substituted butyric acid residue optionally y-substituted
by R'g,. which represenis TN, COOR’,,, CCNR', )R, COR,, aliy!, which
may be substituted by azido, halogen, alkoxy, optionally protected hydroxy or
amino, vinyl, which may be substituted by alkyl, halogen or CN, cycloalkyt,
tetrazoly! or -C=CH, whereby R',, represents hydrogen or optionally
aryisubstituted alkyl, R';, and R',; are the same or different and represent
hydrogen or alkyl or form together with the nitrogen a 3- to 6-membered ring
optionally containing a second heteroatom, and R',, represents hydrogen or
lower alkyl,

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

R',, is hydrogen or methyl;

C', is a tryptophan or N-methyi-tryptophan residue of formula VI'p

wherein R',, 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 c-amino-substituted (C, to C,,) carboxylic acid residue, and

Y', is an a-amino- or N-methyl-c-amine substituted (C, to C,,) carboxylic
acid residue.

12, A compound according to any of the preceding claims in salt or ester form.
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13.

14.

15.

16.

e
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...................

Fungal strain F92-4471/08 deposited as NRRL 21123 or a mutant or

derivative thereof.

Novel cyclopeptolides which are produced by strain F92-4471/08 deposited
as NRRL 21123. '

A process for the preparation of a compound according to claim 1 which
comprises cultivating F92-4471/08 (NRRL 21123) or a mutant or derivative
thereof or a similar fungal species in nutrient medium and recovering the

compound therefrom.

A therapeutic composition comprising a therapeutically effective amount of

a compound according to claim 1.
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