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Claim

A plpecolic acid-containing peptolide wherein the peptidic

backbone includes at least & «-amino acid residues joined together by

peptide bonds.

A compound according to claim 1 which is a compound of formula I
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wherein
one of R; and R, is methyl and the other is hydrogen or methyl;

Ry is: cyclohexyl; cyclohexenyl; cyclohexadienyl; or phenyl
substituted in the para position by a group -QR¢ wherein
-ORg is hydroxy, alkoxy, alkenyloxy, acyloxy, geranyloxy,
alkoxycarbonyloxy, aralkoxycarbonylmethoxy, aralkoxy or

aralkoxy substituted by a lower alkyl group or halogen;

Ry is: hydrogen; carboxy; alkoxycarbonyl optionally mono- or
plurisubstituted by aryl; alkenyloxycarbonyl;
alkeninyloxycarbonyl; benzyloxycarbonyl; aryloxycarbonyl;
trimethylsilylethoxycarbonyl; formyl; alkylcarbonyl;
aralkylcarbonyl;

a group of formula -CONHCH(R;)COORy or —COﬂiFHCOORa wherein
Ry
= R, is the side chain moiety of a naturally-occurring
amino acid and ,
‘Rg is alkyl optionally mono- or
plurisubstituted by aryl; alkenyl; alkeninyl; benzyl;

~aryl; or trimethylsilylethyl;
a group selected from the following six ring structures:

—-C0
AN
H
- C0-0
s -cd ~CO \c i
L NH \OCH2 l0
0

/3
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either

Ry and R;, independently are: benzhydryl; alkyl;
aralkoxycarbonylalkyl; trimethylsilylmethyl;
furylmethyl; alkenyl; hydroxyalkyl; alkoxyalkyl;
alkoxycarbonylalkyl; aryl; aryl substituted by an

alkyl or an amino moiety or by halogen;
trialkylsilyloxyalkyl; alkoxy; hydrogen; a group

selected from the following six ring structures:

oy gy
o) ske

or dialkylaminoalkyl;

or
Ry and R;o tngether with the nitrogen atom to which they
are bound form a saturated, optionally substituted

5- or 6-membered ring;

 hydroxymethyl; alkoxymethyl; acyloxymethyl optionally
substituted in the acyl part; dialkylaminomethyl;
diacylaminomethyl optionally substituted in the acyl part(s);
acyl(alkyl)aminomethyl optionally substituted in the acyl
part; sulfhydrylmethyl; alkylthiomethyl; acylthiomethyl
optionally substituted in the acyl part; alkylmethyl;

o S 1oa(4
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alkenylmethyl; azidomethyl; methyl; halogenomethyl; a group of

COO- CH,y =
~ CH,~0-CO-NH
formula or

cyano; 2-(alkoxycarbonyl)ethyl; or 2-(alkoxycarbonyl)ethenyl;

all three Rs groups are identical and are hydrogen or methyl;
X is oxygen or imino; and
Y is a direct bond or a group -CONHCH(CH;)-; ,
with the proviso that
when Rs is methyl,
then R; and R; are methyl and Ry is other than carboxy,
in free form or where appropriate in salt form.

38. A process for the preparation of a compound according to claim 3

in free form or where appropriate in salt form comprising

) : ~a) for the preparation of a compound of formula Ia

oc¢ 016‘—_
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wherein R; and R; are as defiped in claim 3,
cultivating anwqppropriate mharcaxgqnism_strain and isolating the

compounds of formula Ia from the resultant culture;

b) for the preparation of a compound of formula Ib

Ib

wherein the substituents are as defined in claim 3,

appropriately esterifyﬁﬁébé corresponding compound of formula Ic
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Ic
~
H 0 i :
1 COOH
H3C H3C
H
CH3
wherein the substituents are as defined in claim 3;
c¢) for the preparation of a compound of formula Id
Id

: R
con{ 9
10

‘ wherein t@e;substituents‘are as defined in claim 3,

appropriately amidating a corresponding compound of formula Ic;

d) for the preparation of a éompound of‘formula Ie

‘0 .»/7
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vherein the substituents are as defined in c¢laim 3,
appropriately splitting off the ether group from a corresponding

compound of formula If

If

wherein R¢' with the exception of hydrogen has the significance

indicated in claim 3 for Rs and
the remaining substituents are as defined in claim 2;

e) for the preparation of a compound 0f formula Ig
OR¢
8

Ig

\ wherein the substituents are as defined in claim 3,
appropriately introducing a group R¢' as defined in this cliim into a

corresponding compound of formula Ie;

we/8
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f) for the preparation of 'a compound of formula Ih (= I)

Ih

wherein the substituents are as defined in claim 3,

abp:opriately cvelising a corresponding compound of formula II

I

o wherein the substituents are as defined in claim 3;

ol
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g) for the preparafow';lr'\ of a compound of formula Ij
6

13

! H
wherein R¢" is alkylmethyl of altogether at least 3 carbon atoms and

the remaining substituents are as defined in claim 3,
appropriately hydrogenating a corresponding compound of formula Ik
8

e o

Ik

wherein Rg¢"' is alkenylmethyl of altogether at least 3 carbon atoms

and the remaining substituents are as defined in claim 3;

IR
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for the preparation of a compound 0f formula Im

Im
vherein R;; is formyl or hydroxymethyl and
the remaining substituents are are defined in claim 3,
appropriately reducing a corresponding compound of formula Ic;
i) for the preparation of a compound of formula In

‘wherain Ry, is optionally substituted acyl and
the remaining substituents are as defined in claim 3,

'appropriatmly acylating a corresponding cdmpound of formula Io

e
7

In
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0
quN\\\ Io
H
H3C
Hsc
CH, |
wherein the substituents are as defined in claim 3;
j) - for the preparation of a compound of formula Ip
Ip

CH3

wherein the substituents are as defined in élaih 3,

‘appropriately converting to the azide a‘cofresponding‘compound of

formula Io;

00“//2“
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k) for the preparation of a compound of formula Iq

e
/
AN

Iq

~--T

wherein Hal is halogen and
the remaining substituents are as defined in claim 3,
appropriately halogenating a corresponding compound of formula Io;

m)  for the preparation of a compound of formula Ir

Ir

wherein R;’ is alkoxycarbonyl optionally mono- or

{ plurisubstituted by aryl; alkenyloxycarbonyl;

_i\\\' -~ alkeninyloxycarbonyl; benzyloxycarbonyl; aryloxycarbonyl;
or trimethylsilylethoxycarbonyl and

the remaining substituents are as defined in claim 3,

o=e[[3
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appropriately permethylating a corresponding compound of formula Is

Is

wherein R;" is carboxy or a group Ry’ as defined in this claim and

the remaining substituents are as defined in claim 3;
n) for the preparation of a compound of formula It

It

vherein the substituents are as defined in claim 3,

appropriately decarboxylating a corresponding compound of formula Ic;

ovnflif
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for the preparation of a compound of formula Iu

Iu

N
. . ' o
iﬁc CH3 CH3
H o 1 Rlll
3 HyC b
H
C

wherein R;"' is 2-(alkoxycarbonyl)ethenyl and

the remaining substituents are as defined in claim 3,

appropriately reacting a corresponding compound of formula Iv

wvherein the substituents are as defined in claim 3,

with a correspending cempound having an activated methylene group; or

3 °w[&3
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p) for the preparation of a compound of formula Iw

Iw

---T

vherein R¢iVv is 2-(alkoxycarbonyl)ethyl and

the remaining substituents are as defined in clzim 3,

appropriately hydrogenating a corresponding compounti of formula Iu;

vhereby for all above process variants and as a further process
variant any hydroxy and/or carboxy group(s) may be in protected form

and thereafter the ;:rotecting group(s) split off,

and recovering the resultant compound of formula I in free form or

where appropriate in_fg]:vt“ ;orm.
39. A microorganism strain capable of producing a

compound of formula Ia as defined in claim 38 from the

Imperfect fungal class.

,/7
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COMPLETE SPECIFICATION FOR, THE INVENTION ENTITLED:

"Pipecolic acid-containing peptolides, their preparation and pharmaceutical
compositions containing them".

The following statement is a full description of this invention, including the best method of
performing it known to me/us:-
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The invention relates to the field of natural products

e 8 chemistry, in particular of peptolides.
€ €s
[ 4 et
€ ¢ €
R The invention concerns novel pipecolic acid-containing
Terer’ peptolides wherein the peptidic backbone includes at least 9 a-amino
1
cerrel ~acid residues joined together by yeptide bonds, hereinafter refe:red
i to as '"the compounds of the invention", &¢specially such pipecolic
crtet
acid-containing cyclopeptolides.
The invention concerns in particular a compound of formula I
cce ’
c €
o t
T cC¢
C‘D
(G Y ]
(¥ o]
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wherein

one of R; and R, is methyl and the other is hydrogen or methyl;

E R; is: cyclohexyl; cyclohexenyl; cyclohexadienyl; or phenyl
substituted in the para position by a group -OR¢ wherein
-0Rg¢ 1is hydroxy, alkoxy, alkenyloxy, acyloxy, geranyloxy,

alkoxycarbonyloxy, aralkoxycarbonylmethoxy, aralkoxy or

RN Ao ST

aralkoxy substituted by a lower alkyl group or halogen;

s Ry is: hydrogen; carboxy; alkoxycarbonyl optionally mono- or
i' plurisubstituted by aryl; alkenyloxycarbonyl;
:¢ alkeninyloxycarbonyl; benzyloxycarbonyl; aryloxycarbonyl;
trimethylsilylethoxycarbonyl; formyl; alkylcarbonyl;
aralkylcarbonyl;
| neve a group of formula -CONHCH(R;)COORs or —CON(fHCOORs wherein
i R
: Ry is the side chain moiety of a naturally-occurring
. amino acid and
Rg is alkyl optionally mono- or
plurisubstituted by aryl; alkenyl; alkeninyl; benzyl;
aryl; or trimethylsilylethyl;

s VB
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a group.selected from the following six ring structures:

— O\
\ 0O
H CQO
-C0-0
-¢o ~co -co
| “NK NocH, |
' 0
a'(l L] @/
! S :’
a group -CONRgR; wherein
either
Ry and R;, independently are: benzhydryl; alkyl;
v . aralkoxycarbonylalkyl; trimethylsilylmethyl;
::\- furylmethyl; alkenyl; hydroxyalkyl; alkoxyalkyl;
alkoxycarbonylalkyl; aryl; aryl substituted by an
voe® alkyl or an amino moiety or by halogenj;
o
‘ya LD
% ﬁk:
v
/




—4- 900-9539

trialkylsilyloxyalkyl; alkoxy; hydrogen; a group

selected from the following six ring structures:

\
CHe
: - @ @ |
or dialkylaminoalkyl;
or
F %% Ry and R;, together with the nitrogen atom to which they
I are bound form a saturated, optionally substituted
s 5- or 6-membered ring;
' hydroxymethyl; alkoxymethyl; acyloxymethyl optionally
substituted in the acyl part; dialkylaminomethyl;
W%, diacylaminomethyl optionally substituted in the acyl part(s);
:. ': acyl(alkyl)aminomethyl optionally substituted in the acyl
sonee part; sulfhydrylmethyl; alkylthiomethyl; acylthiomethyl
optionally substituted in the acyl part; alkylmethyl;
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alkenylmethyl; azidomethyl; methyl; halogenomethyl; a group of

COO-CH,- —C¢H,-0-CO - NH

formula or ;

Tt 1 3
t t T
€ €32
UL cyano; 2-(alkoxycarbonyl)ethyl; or 2-(alkoxycarbonyl)ethenyl;
cee €
E gcc(
cece all three Rs groups are identical and are hydrogen or methyl;
€eC T
nc:f" X is oxygen or imino; and
Y is a direct bond or a group -CONHCH(CH;)-;
r:::': with the proviso that
e5e5%, when Rg is methyl,
€ tt
‘then R; and R, are methyl and R is other than carboxy.
te ¢
The carbon atom in the 10 position indicated in formula I
e e é can be in the L- or the D-configuration.
¢ oo
L The hydrogen bonds connecting Rs with oxygen and marked by a

dotted line in formula I exist only when Rs is hydrogen.

P
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The cyclopeptolide ring baékbone in formula I includes 9, 10
[when either X is imino or Y is a group -CONHCH(CH3)-] or 11 [when
both X is imino and Y is a group -CONHCH(CH;)-] «-amino acid moieties.
The a~amino acid moieties are the moiety of naturally-occurring amino
acids ‘and include a pipecolic acid residue. The alanyl residue
defined when X is imino can be in the L- or the D-configuration at the
a-carbon atom in the 10 position in formula I, preferably the

L-configuration. The alanyl'residue defined when Y is a group

IR | PAYE AR ORI L

-CONH(CH3)- can also be in the L- or the D-configuration at the
a-carbon atom.

When X is oxygen the cyclopeptolide ring backbone also

il cfsr : includes a lactoyl residue, which can be in the L- or in the
& 4 - -
: ot D-configuration, preferably in the L-configuration -at the carbon atom
; E‘ . in the 10 position in formula I.
B I '
i. ot Formula I may alternatively be represented as formula I’
¥ & ¢ ) '
| RsGly - MeVal- A - B - Pec - MeVal - RsVal - D - R;Ile - R;Ile I’
1 : ' : '
€t
v o
¢ €
®
LS S
L Y N
wherein .
ct*i"c Me is methyl attached at the nitrogen atom of the carbamoyl group,
~ Riy R; and Rs are as defined above and are attached at the nitrogen
_ atoni vf the carbamoyl group,
'¢:c.\1 A is -N(Rs)C(CH;R3)CO- wherein R; and Rs are as defined above,
P ‘ H -
L3 (< .
< oQ -

B is ;X—CH(CH3)-Y— wherein X and Y a: as defined above,
i - “Pec is L-pipecoloyl and '
-%f*" - D is —N(Cﬂg)CH(CHZR4)CO— wherein Ry is as defined above and

the asymmetric carbon atom has the

S-configuration.

4
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The compounds of formula I can exist in free form or where
appropriate in salt, e.g. anionic or acid addition salt form. Salt
forms. may be recovered from the free form in known manner and

vice~versa.
R; and R, preferably are identical.

R3; preferably is phenyl substituted as defined above.

Ry preferably is hydrogen; carboxyl; alkoxycarbonyl
optionally mono- or plurisubtstituted by aryl; alkenyloxycarbonyl;
trimethylsilylethoxycarbonyl; formyl; (1- or 2-adamantyl)oxycarbonyl;
(1-adamantyl)methoxycarbonyl; bornyloxycarbonyl; -CONRgR;, wherein
either Ry and R;, independently are benzhydryl, alkyl,
araikuxycarbonylalkyl, trimethylsilylmethyl, furylmethyl, alkenyl,
hydroxyalkyl, alkoxycarbonylalkyl, aryl, aryl substituted by halogen,
trialkylsilyloxyalkyl, hydrogen, 1- or 2-adamantyl or
dialkylaminoalkyl, or wherein Ry and R;, together v th the nitrogen
atom to which they are bound form a saturated, optionally substituted
5~ or 6-membered ring; hydroxymethyl; acyloxymethyl optionally
substituted in the acyl part; azidomethyl; methyl; halogenomethyl;
2-(alkoxycartonyl)ethyl; or 2-(alkoxycarbonyl)ethenyl.

Rs especially is a group -CONRgR;; or alkoxycarbonyl.

Rs preferably is hydrogen or, alternatively, methyl; it
especially is hydrogen.

X preferably is oxygen or, alternatively, imino; it
e§ggcially is oxygen.
€

Y preferably is a direct bond or, alternatively, a group
~CONHCH(CH;3 )-; it especially is a direct bond.
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Alkoxy as such or as part of a substituent preferably is of
1 to 4 carbon atoms. #Alkenyloxy preferably is of 3 to 5 carbon atoms.
Acyloxy preferably is of 2 to 5 carbon atoms in the alkylene portion
thereof. 1In aryl as a substituent or as part of a substituent the
aryl group preferably is phenyl. When it is substituted it preferably
is monosubstituted, preferably in the para position. When it is
plurisubstituted it preferably is disubstituted, preferably in the
meta and para positions. Aryl preferably is unsubstituted. Halogen
preferably is of atomic number of from 9 to 35, it preferably is

chlorine or bromine.

Alkoxycarbonyl preferably is of 2 to 10 carbon atoms,
especially of 4 to 9 carbon atoms. Alkenyloxycarbonyl preferablyv is
of 4 to 10 carbon atoms, especially of 4 to 6 carbon atoms.

A naturally-occurring amino acid is any amino acid found in
nature, preferably an amino acid found in proteins unless indicated
otherwise, especially an «-amino acid, and includes e.g. glycine,
proline and serine.

Alkyl preferably is of 1 to 6 carbon atoms. Lower alkyl
preferably is of 1 to 4 carbon atoms, especially methyl. Alkyl of 1
to 4 carbon atoms preferably is methyl, isopropyl or tert-butyl.
Alkenyl preferably is of 3 to 5 carbon atoms, it especially is allyl.
Hydroxyalkyl preferably is of 1 to 4 carbon atoms, it especially is
hydroxymethyl; however, when it is bound to a nitrogen atom it
preferably is of 2 to 6 carbon atoms and the hydroxy group preferably
is‘separated from the nitrogen atom by at least 2 carbon atoms.
Dialkylaminoalkyl preferably is of 1 to 4 carbon atoms in the alkyl
parts and of 2 to 4 carbon atoms in the aminocalkyl part, it especially
is 3-(dimethylamino)propyl. Furylmethyl preferably is 2-furylmethyl.
Alkoxycarbonylalkyl preferably is of 1 to 4 carbon atoms in the alkoxy
part and of 2 to 4 carbon atoms in the carbonylalkyl part.
Trialkylsilyloxyalkyl preferably is of 1 to 4 carbon atoms ia the
alkyl pargs’ﬂdhnd to the silicium atom and of 2 to 4 carbon atoms in

the alky;éne part.
g
va
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A saturated, optionally substituted 5- or 6-membered ring
formed by Rg and'RIQItogether with the hitrogen atom to which they are
boﬁnd preferably is 6-membered, it preferably is l-piperidinyl. It
preferably is unsubstituted.

Acyl as such or as part of a substituent preferably is

_ alkylcarbonyl, preferably of altogether 2 to 4 carbon atoms.

Optionally substituted acyloxymethyl preferably is of 1 to 4 carbon
atoms in the acyloxy part; if substituted it breferably is substituted
at the w carbon atom,'préferably by carboxy or 2-carboxyphenyl. _

' | Alkyl as part of a substituent such as'dialkylaminométhyl
preferably is of 1 to 4 carbon atoms, it especially is methyl.

Halogendmefhyl preferably is chloromeihyl.

When Ry is a group -CONRgR;o one of Ry and Ry, especially is
hydrogen and the other is as defined above, especially
trimethylsilylmethyl. When Ry is alkoxycarbonyl it eSpecialiy is
tert-butoxycarbonyl. '

o



-10- 900-9539

s . A subgroup of compounds of formula I is the compounds of

formula Ide

Ide

te &
[3 L
r [ X9
[ s
t ¢ £
cce €
[ sC
[ [
reac
C,’.\F(',‘G
£l
ceec
wherein
3 cLge ‘ ‘ ‘ : ‘ ‘ ‘
ce®l 6 R; and R, are as defined above;
c ce ' . '
c
¢ tT

.Rjd“with the exception of aralkoxy‘suﬁstituted by a lower alkyl group
S f ‘ ‘ or halogen has the significance indicated above for Rj;

R49® has the significance indicated above. for Ry, with the following
ﬁ.”of L exceptions:

RIS hydrogen; alkoxycarbonyl mono- or plurisubstituted by aryl;
¢ S . .
i )
‘;‘ ’.\l 2 -
i ’ \\ A \
u
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a group -CONRg9R, ¢4 wherein
either
R¢d and R;0?¢ independently are: aralkoxycarbonylalkyl;
alkoxycarbonylalkyl; unsubstituted aryl other than phenyl;
aryl substituted by an alkyl or an amino moiety or by
halogen; trialkylsilyloxyalkyl; or a group selected from the

following six ring structures:

ce 1
¢ € ¢
: e gt
1 ¢ =zt
: st
c ¢ H
3 L i
.
! E
X «

1T}
i
I

or
i ‘Rg? and Ry ¢ together with the nitrogen atom to which they

are bound form a saturated, optionally substituted 5- or

6-membered ring;

acyloxymethyl substituted in the acyl part; diacyloxyaminomethyl
substituted in the acyl part(s); acyl(alkyl)aminomethyl

i
2
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substituted in the acyl part; acylthiomethyl substituted in the
acyl part;

2-(alkoxycarbonyl)ethyl; or
2-(alkoxycarbonyl)ethenyl;

Rs, X and Y are as defined above,

with the proviso that
vhen Rs is methyl

then R; and R, are methyl and Ry is other than carboxy.

A further subgroup of compounds of formula I is the
compounds of formula Ide minus the compounds of formula Ia, i.e. the
compounds of formula Ide as defined above with the further proviso
that
wvhen Rjde is para-methoxyphenyl,

Ryd® is carboxyl,
Rs is hydrogen,
X is oxygen and
Y is a direct bond,
then the carbon atom in the 10 position in formula I is in the

L-configuration.
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A further subgroup of compounds of formula I is the

compounds ¢£ formula Iss

Iss

wherein

Ri, Rsy Rsy X and Y are as defined above;

R3® 1is phenyl substituted in the para position by a group -OR4*
vherein -ORs® is selected from hydroxy, alkoxy of 1 to 4 carhon
atoms, alkenyloxy of 3 to 5 carbon atoms wherein the dcuble bond
is separated.from the oxygen atom by at least 2 carbon atoms,
acyloxy of 2 to 5 carbon atoms, ge' inyloxy,
phenylalkoxycarbonylmethoxy of 7 to 9 carbon atoms in the

. phenylalkoxy part, phenylalkoxy of 7 to 9 carbon atoms or
phenylalkoxy of 7 to 9 carbon atoms monosubstituted by halogen of

dtomic number of from 9 to 35;

Ry% is: hydrogen; carboxy; alkoxycarbonyl of 2 to 10 carbon atoms;
alkenyloxycarbonyl of 4 to 10 carbon atoms wherein the double bond
is separated from the oxygen atom by-at least 2 carbon atoms;

benzyloxycarbonyl; benzhydryloxycarbonyl; phenoxycarbonyl;
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trimethylsilylethoxycarbonyl; formyl; a group of formula
~CONHCH(R73)COORg® or -CON-CHCOORg® wherein

| M

R;8 is hydrogen, isopropyl or -(CH;);- and

Rg® is alkyl of 1 to 4 carbon atoms or benzyl;

a group selected from the following five ring structures:

~-CO
‘ N\
: H ‘ o
o @

9 .
.l‘ .o:
. (X}
¢ o .
*ee ¢ } .
L _-6\0‘ - 0
veet NH “ocH, -<o
cseeer . ‘ . i ,
‘ £§;;; G
. seeg
ceEee
XXX I
L] ¢« &
“s s
"-‘t
et ¢
‘\ ¢t
te !
a group -CONRg2®Rj; % wherein
§°a“£ either one of Ry® and Rio* is hydrogen or alkyl of 1 to
PSP : 2 4 carbon atoms and the other is: benzhydryl; alkyl of 1
c ¢t

to 6. carbon atoms; phenylalkoxycarbonylalkyl of 6 to 9
carbon atoms in the phenylalkoxy part and of 2 to 4
carbon atoms in the carbonylalkyl part;
trimethylsilylmethyl; furylmefhyl§ alkenyl of 3 to 5

* carbon atoms wherein-the double bond is separated from

the nitrogen atom by at least 2 carbon

7

s
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atoms; hydroxyalkyl of 2 to 6 carbon atoms wherein the
hydroxy group is separated from the nitrogen atom by at
least 2 carbon atoms; alkoxycarbonylalkyl of 1 to 4
carbon atoms in the alkoxy part, of 2 to 4 carbon atoms
in the carbonyialkyl part and wherein the oxygen atoms
are separated from the nitrogen atom by at least 2
carbon atoms; phenyl optionally monosubstituted by
halogen of atomic number of from 9 to 35;
trialkylsilyloxyalkyl of 1 to 4 carbon atoms in the
alkyl parts bound to the silicium atom, of 2 to 6 carbon

atoms in the alkylene part and wherein the oxygen atom

v : is separated from the nitrogen atom by at least 2
.. carbon atoms; l-adamantyl; or dialkylaminoalkyl of
:",: independently 1 to 4 carbon atoms in the alkyl parts, of
e : 2 to 4 carbon atoms in the aminoalkyl part and wherein
eoel the nitrogen atoms are separated by at least 2 carbon
.,:: : atoms;
or
Rg® and R;,® together with the nitrogen atom to which they
are bound form a l-piperidinyl ring;
ene
°loo .
’e. & hydroxymethyl; acyloxymethyl of 1 to 4 carbon atoms in the acyloxy
o part and optionally substituted at the w carbon atom by carboxy or
,:I;‘o 2-carboxyphenyl; azidomethyl; halogenomethyl wherein the halogen
atom is of atomic number of from 9 to 35; 2-(alkoxycarbonyl)ethyl
of 1 to 4 carbon atoms in the alkoxy part; or .
o:°o ; 2-(alkoxycarbonyl)ethenyl of 1 to 4 carbon atoms in the alkoxy
ve o part;

with the proviso that,
when Rs is methyl,
then R; and R, are methyl and R4% is other than carboxy.
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The compounds of the invention can be obtained according to
standard methods, e.g. by cultivation of an appropriate pipecolic
acid-containing peptolide-producing microorganism strain, followed by
isolation and where indicated appropriate chemical derivation. An
appropriate microorganism strain is e.g. as described for
process variant a) hereunder. Preferred is a strain producing a
cyclic pipecolic acid-containing peptolide, such as S 42508/F
(NRRL 15761).

Thus a compound of formula I can be obtained by a process
comprising

a) for the preparation of a compound of formula Ia

OCH

3

Ia

---T

wherein R; and R, are as defined above,
cultivating an appropriate microorganism strain and isolating the

compounds of formula Ia from the resultant culture; b
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b) for the preparation of a compound of formula Ib

Ib

vherein the substituents are as defined above,

appropriately esterifying a corresponding compound of formula Ic

Ic

---T

wherein the substituents are as defined above;
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c) for the preparation of a compound of formula Id

Id

---T

10

wherein the substituents are as defined above,

appropriately amidating a corresponding compound of formula Ic;

d) for the preparation of a compound of formula Ie
OH

Ie

1 o
h
H,C H.C CH, 4

wherein the substituents are as defined above, *
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appropriately splitting off the ether group from a corresponding
compound of formula If

3
\x/\/\ N
Y—n/
If

..‘; : H

€ et i

[ 4 ce

. € T

¥r¥e €

cc?!‘(

¢

RN

CCE:;
; vherein R¢' with the exception of hydrogen has the significance
i indicated above for R¢ and
t3 ecee

“eet @ the remaining substituents are as defined above;

T ¢¢C

¢ ¢¢C

cCcece

4 c

ec c

oern c

[4 o

c cec
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e) for the preparation of a compound of formula Ig
OR!¢
6

Ig

3 }
vherein the substituents are as defined above,’

appropriately introducing a group R¢' into a corresponding compound of

formula Ie;
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f) for the preparation of a compound of formula Ih (= I)

Ih

vherein the substituents are as defined above,

appropriately cyclising a corresponding compound of formula II

II
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g) for the preparagigp of a compound of formula Ij
6

13

¢ e
b L4
T .4
® €
L€ 2 3
& LY
P
£C
ni E
t
€ (‘- 0] " . H
y wherein R¢" is alkylmethyl of altogether at least 3 carbon atoms and
: the remaining substituents are as defined above,
appropriately hydrogenating a corresponding compound of formula Ik
g ORG
C ks
24 L
[ SR B
z
L.t
%
-
T
oK (£ Ik
[ c
e U

-wherein Rg¢"’ is alkenylmethyl of altogether at least 3 carbon atoms

and the remaining substituents are as defined above;
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h) for the preparation of a compound of formula Im

Im

wherein R, is formyl or hydroxymethyl and
the remaining substituents are are defined above,

appropriately reducing a corresponding compound of formula Ic;

R
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“ i) for the preparation of a compound 6f formula In
o In

¢
¢ wherein Ry, is optionally substituted acyl and
the remaining substituents are as defined above,
appropriately acylating a corresponding compound of formula Io
[
r»('rj
Io
ce o«
€ c 6
-3 ce.
co G-
¢ e C
¢ [aR o}

wherein the substituent

s are as defined above;
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j) for the preparation of a compound of formula Ip
Ip
€
vherein the substituents are as defined above,

i 7' _ appropri iately. converting to the azide a corresponding compound of
) formula Io;
i |

. ) J
&\/ ) d
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k) for the preparation of a compound of formula Iq

1q

i
=
o
L)
-
LEX]

n

Ay naoe
o
Aan
TR

~
N

wherein Hal is halogen and
the remaining substituents are as defined above,

appropriately halogenating a corresponding cotapound of formula Io;

e T St e e ey
fe) ke
o
o

Yo

/’f
7
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m)  for the preparation of a compound of formula Ir

Ir

wvherein Ry’ is alkoxycarbonyl optionally mono- o:
plurisubstituted by aryl; alkenyloxycarbonyl;
alkeninyloxycarbonyl; benzyloxycarbonyl; aryloxycarbonyl;

or trimethylsilylethoxycarbonyl and

the remaining substituents are as defined above,



s s 3

-28- 900-9539

appropriately permethylating a corresponding cbmpound of formula Is

Is

vherein Ry" is carboxy or a group R,’' as defined above and

-the'remainihg substituents are as defined above;

7
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n) for the preparation of a compound of formula It

It

vherein the substituents are as defiised above,

appropriately decarboxylating a corresponding compound of formula Ic;
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o) for the preparation of a compound of formula Iu

Tu
RS—N\
H
H &
s 3C
1 3 ce
[ e
e C c
cecec T
HyC
5:5’" wherein Ry"’ is 2-(alkoxycarbonyl)ethenyl and
the remaining substituents are as defined above,

appropriately reacting a corresponding tompound of formula Iv
ccec
¢ 6@
co e
cﬁr.rr
ennn
L
co n
e
¢ T
cc
©
P

L 3

wherein the substituents are as defined above,

with a corresponding compound having an activated methylene group; or
==

27
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p) for the preparation of a compound of formula Iw

Iw

L3 3 €
T ¢ €

1] T
T te
cec f
4 [
c(_s__"

(..
CICE

wherein R4V is 2-(alkoxycarbonyl)ethyl and
the remaining substituents are as defined above,

cETCE
€ c(‘ g

:.:c appropriately hydrogenating a corresponding compound of formula Iu;
.c s¢°

seoe whereby for all above process variants and as a further process
t [

ee variant any hydroxy and/ot carboxy group(s) may be in protected form

: and thereafter the protecting group(s) split off.

AR

£ e In a subgroup of compounds of formula Iss R;® is other than
[
fe "ot carboxy. In a further subgroup R; and R, are methyl. In a further

subgroup Rs is hydrogen. In a further subgroup R4® is other than

carboxy, R3® is other than p-methoxyphenyl, Rs is other than hydrogen,
X is other than oxygen, Y is.~*her than a direct bond and the carbon
atom in 10 position does not have the D-configuration, i.e. the
compounds of formula Iss are in this subgroup other than compounds of

formula Ia.

ro
i
/

S =
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In a further subgroup of compounds of formula Iss R4® is‘one
of the ester groups defined above for R;®*. In a further subgroup R4S
is a group -CONRg®*R;,%. In a further subgroup R3® is p-hydroxyphenyl.
In a further subgroup R3S is phenyl substituted in the para position
by a group -OR¢S other than hydroxy. In a further subgroup R3S is
phenyl substituted in the para position by a group -OR¢". 1In a
further subgrroup R,® is a group R;;. In a further subgroup R, is a
group -CH,0R;,. In a further subgroup R;® is a group -CH;N;. 1In a

furﬁher subgroup R4® is a group -~CH,Hal. In a further subgroup R4® is

 a group Ry'. In a further subgroup R4® is methyl. In a further

subgroup R4® is a group Ry"'. 1In a further subgroup R4® is a group

"Rqiv. In a further subgroup R3s and/or R,® are in unprotected form.

The above prbcess variants may be effected according to
standard‘procedures. The configuration at the a-carbon atom in tuo
10 position indicated in formula I and in the alanyl residue defined
when Y ié a group ;CONHCH(CH3)-‘reméins normally‘unchanged,‘excepf
that, when X is oxygen, reaction conditions for cyclization can be
chosen which result in inversion of the cdnfiguration at the lactoyl
moiety (see e.g. the description of process variéni f) hereunder and

Examples 52 to 63 and 68). On the other hand, after the ring system

has been opened reaction conditions may be selected which lead to an
inversion of the configuration during intermediate steps and thus from
.compounds having the D-configuration compounds having the ‘

L-configuration can be obtained, and vice-versa (see e.g. the
preparation of the starting mirerials for Example 64). Alternatively,

reaction conditions can be chosen which leave the configuration

““unchanged after the ring system has been opened (see e.g. the

p:epétation‘of the starting material for Ekample 65).



e

_33- 900-9539

Process variant a) (cultivation) may be effected using a
microorganism strain from e.g. the Imperfect fungal class, such as
S 42508/F. This strain has been deposited on March 29, 1984 with the
Agricultural Research Service Patent Culture Collection, 1815 North
University Street, Peoria, Illinois 61604, USA under deposit
number NRRL 15761 and converted on July 11-12, 1988 to a deposit under

the Budapest Treaty.

Characteristics of the strain NRRL 15761:

The fungus strain NRRL 15761 was isolated from dead plant
material originating from a rapidly flowing stram in the Black Forest.
After two to six weeks incubation on 2 % malt extract agar (MA) at
incubation temperatures of from 1° to 18° (preferably 4° to 15°),
pychidia are formed. The conidiomates are singular or in closely
packed groups, superficial or partially immersed in the medium,
globose to subglobose, 200-1300 pm (usually 500-800 um) in diameter,
and when fully developec¢ have one papillate ostiole. ' The pycnidia
wall is 50-250 um thick (usually 100-200 um) and consists of many
cell layers of the type '"textura angularis", which are externally dark
brown and towards the centre hyaline. The conidiogenic cells lining
the centre of the pycnidia are hyaline, wide to narrow, conical to
lageniform, 4-6 x 5.5-20 um (usually 4-5 x 6.5-8.5 um) and according
to light microscopy are phialidic in nature. The conidia are hyaline
(massed condidia.appear yellowish to beige), filiform, straight to
slightly bent, broadest in the middle, pointed at one end and rounded
or truncated at the opposite end, septated O to 6 times, normally,

however, three to four times, and measure 30-42 x 1.8-2.2 um (usually

35.39 x 2-2.2 pm).

According to morphological features and using the diagnostic

keys of B.C. Sutton, The Coelomycetes, Commonwealth Mycological

Institute, Kew, Surrey, England 1980), this sphaeropsidal fungus
cannot be unequivocally classified. The ferutures of the conidia, but
“not those of the conidiogenic cells, nor the multi-layered pycnidia

wall, conform vith the genus Septoria sacc.

' .é?*\" g
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The following media and tests were used for the

physiological characterisation of the fungal strain:

MA: 2 % Difco malt extract; 0.4 % Difco yeast extract; 2 % Difco
Agar.
PA: 0.5 % pure soya protein (Promine D), 0.1 % Difco yeast

extract, 2 % Difco Agar. Clearing of the medium indicates
protein degradation.

SA: 0.4 g soluble starch (Difco), 0.1 % Difco yeast extract, 2 %
agar. Starch degradation can be demonstrated by flooding with
KI solution.

CAA: Cellulose-Azure (Calbiochem)-test by R.E. Smith, 1977, Applied
and Environmmental Microbiblggy 33 (4) 980-981.

TA: Tween 40 medium by G. Sierra, 1957, Antonie von Leeuwenhoek

23, 15-22. Medium turbidity indicates lipase activity.

Cz: Difco Czapec solution Agar (pH 7.3).

Cz Gall: Difco Czapec solution Agar with 1.5 ¥ gallic acid (pH 7.3)
according to N.J. Dix, Trans. Brit. Mycol. Soc. 73 (2) (1979)
329-336. Growth inhibition on Cz Gall medium compared with Cz

is an indication of polyphenol-oxidase formation
(G. Lindeberg, Svensk Botanisk Tidskrift 43 [1949] 438-447).

Syr: Identification of lactase and peroxidase according to the

method of J.M Harkin and J.R. Obst, Experientia 29 [1973]

381-508 by covering the cultures with a 0.1 % ethanolic

syringeldazine solution. Violet-red reaction = positive.
pH media: Medium with pH 2.6 to pH 7.6:  MA medium bvuffered with
0.1 M citric acid - 0.2 M Na,HPO4 buffer acéording to
McIlvaine in Data for Biochemical Research, Oxford [1969]
484-485.

Medium with pH 7.0 - 8.0: MA-medium buffered with 0.2 M
Na,HPO, - 0.2 M Na,H,P0; buffer according to Gomori/Serensen,
Data for Biochemical Research, Oxford [1969] 489.
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Medium with pH 9.2 to 10.8: MA-medium buffered with 0.1 M
Na,;C03; - 0.1 M NaHCO; buffer according to Delory & King, Data
for Biochemical Research, Oxford [1969] 496.
Buffer and MA medium are each prepared at double
concentration, sterilised separately and combined after
sterilisation.
Physiological features of the fungal strain:
- Optimum growth temperature on MA: between 18° + 1° and 21° + 1°C.
. - Lower growth limit on MA: 1° + 1°C.
Te Tee - Upper growth limit on MA: between 27° + 1° and 30° + 1°C.
PG - Sporulation on MA: 4° + 1°C to 15° + 1°C: optimal
¢ e:rr 1° &+ 1°C and 18° + 1°C: suboptimal
cec 21°+ 1°C and higher: no sporulation observed.
cc - - Syr. on MA (3 weeks incubation at 21°C): weakly positive.
et - Syr. on Cz (3 weeks incubation at 21°C): weakly positive.
- Cz: good growth.
- Cz Gall: no growth.
T - PA: weak proteinase activity.
t:‘:‘" - SA: amylase positive.
Tect - CAA: cellulase negative.
. - TA: lipase weakly positive.
PR - pH media: optimum pH range for growth: pH 3.6 - 6.0
lowest pH range for growth: pH 3.0 - 3.6
highest pH range for growth: pH 8.0 - 9.2.
s
‘.c‘cﬁ The novel strain S 42508/F (NRRL 15761) may be cultured at
suitable temperatures in various culture media using appropriate

nutrients and mineral substances, as aerobic surface or immersion
cultures. - The invention also concerns fermentation broths which are
s obtained during cultivation of a producing strain from the class of

k fungi Imperfecti.
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Cultivation thus is effected using known procedures and
consists essentially in cultivation of the strain on or in an
appropriate medium under suitable growth conditions. 'The compounds
formed, e.g. the compounds of formula Ia are subsequently isolated.

The fermentation medium should mainly contain a utilisable
source of carbon and optionally mineral salts and growth factors,
vhereby all these elements can be added in the form of well-defined
products or complex mixtures, as are found in biological products of
various origins.

In order to produce the novel compounds of formula Ia
strains may also be used which are obtained e.g. by selection or
mutation under the influence of ultra-violet rays or X-rays or using
other means, e.g. by treating cultures with appropriate chemicals.

As soon as a sufficient amount of the compounds of
formula Ia has been produced in the culture the mycelium may be
separated from the culture broth and extracted conventional manner,
e.g. with an organic solvent which is immiscible with water, such as
ethyl acetate, butyl acetate or n-butanol.

Another isolation procedure comprises first homogenising the
mycelium portion in the culture broth, e.g. using an Ultraturrax, and
obtaining the compounds of formula Ia by extraction with the solvents
mentioned. A preferred embodiment comprises separating the broth into
mycelium and culture filtrate in a Westfalia clearing separator. The
mycelium filtrate is then homogenised with methanol in a Dispax
reactor, the biomass is separated and the organic phase is
concentrated on water, whilst adding water. Here again extraction is
effected using an organic solvent which is immiscible /ith water, e.g.
ethyl acetate or n~butanol, and the extracts are evaporated under
vacuum. The portion of the desired metabolites remaining in the

culture filtrate can al;o be extracted using the solvents mentioned

above.
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The compounds of formula Ia can be isolated and purified
from the crude extracts thus obtained by known chromatcgraphic
methods. It has proved advantageous to first scour with hexane to
remove lipophilic impurities.  The compounds of formula Ia can then be
isolated and separated from one another by chromatography on silicagel
Merck 60 or e.g. silicagel H, or by gel filtration on Sephadex LH;,,

and may be recrystalised from e.g. methanol or diisopropylether.
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Process variant b) (esterification) is e.g. effected by
dissolving a compound of formula Ic into an inert solvent such as an
aromatic hydrocarbon, e.g. benzene or toluence, or in an aliphatic
ketone, e.g. acetone and adding the corresponding alcohol, e.g. in the
form of the acetal, or the halide. The esterification may e.g. also
be effected with a corresponding diazomethane derivative, preferably
in an inert solvent such as an aliphatic alcohol, e.g. methanol. The
carboxy group may be activated prior to reaction, e.g. with
N,N-dimethylchloromethylene/ammonium chloride. In the compounds of
formula Ic wherein R; is para-hydroxyphenyl the phenolic hydroxy group
may under appropriate conditions, particularly extended reaction

duration, also be brought to react.

Process variant c¢) (amidation) is e.g. effected by
activation of the carboxyl group, e.g. with
N,N-dimethylchlcromethylene ammonium chloride, after dissolution or
suspension with an inert solvent such as acetonitrile, followed by

addition of the appropriate amine.

Process variant d) (ether splitting) may e.g. be effected
with aluminium iodide using standard methods. A compound of
formula If preferably is treated with a freshly prepared solution of

aluminium iodide in an inert solvent such as carbon disulfide.

Process variant e) (introduction of a group R¢')may e.g. be
effected by using standard etherification or esterification
conditions. A compound of formula Ig preferably is dissolved into an
inert solvent, e.g. an aliphatic ketone such as acetone. An acid
scavenger such as potassium carbonate preferably is used for reaction

with a corresponding halogenide or anhydride. Under these conditions

.an ester group present may simultaneously be split off.

z
K\
i
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For process variant f) (cyclisation) a compound of
formula II may e.g. be dissolved into an inert solvent, e.g. a
chlorinated hydrocarbon such as dichloromethane. Reaction takes place
upon addition of a cyclisation agent, e.g. dicyclohexylcarbodiimide.
For cyclisation of compounds wherein R4y is carboxy, which can e.g. be
obtained by ring opening from the compounds of formula Ia, cyclisation
preferably is effected with the carboxy group in protected form, such
as in tert-butyl or benzyl ester form. Depending on the reaction
conditions selected for ring opening, activation and cyclisation, end
products of formula I are obtained having the L- or the
D-configuration at the carbon atom in the 10 position indicated in
formula I. Thus the cyclisation of compounds of formula II wherein X
is imino, with activation of the carboxyl group with e.g.
dicyclohexylcarbodiimide, occurs normally under conservation of the
stereochemical configuration in the compounds of formula II being
used. A configuration different from or identical to the
configuration in the original cyclic starting material may be selected
at an earlier step, such as at the activation step, e.g. at the

mesylate step (mesyl chloride/pyridine: retention of the

- configuration) or at the tosylate step (triphenylphosphine /

azidodicarboxylic acid diethyl ester / zinc tosylate: inversion of
the configuration). However, in compounds of formula II wherein X is
oxygen cyclisation may be effected under inversion of the
configuration nf the lactoyl moiety. In this situation the hydroxy
group of the lactoyl moiety is activated (e.g. with
triphenylphosphine / azidodicarboxylic acid diethyl ether) and
cyclization is effected under attack of the carboxyl at the activated
hydroxyl of the lactoyl moiety, whereby inversion occurs (see e.g.
Examples 52 to 63 and 68). '
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Process variants g) (hydrogenation at the R3 group) and p)
(hydrogenation at the R, group) are effected e.g. with hydrogen and
palladium on charcoal. ‘A solvent such as a lower alkanol, e.g.

ethanol preferably is used.

In process variant h) (reduction of carboxyl) the carboxyl
group preferably is first activated with e.g.
N,N-dimethylchloromethylammonium chloride and thereafter reaction is
effected with e.g. sodium boranate. Lower temperatures are preferably
used, e.g. -70°C. The reaction may be controlled and interrupted at

the aldehyde stage or brought to completion to the alcohol.

Process variants i) (acylation), j) (conversion to the
azide) and k) (halogenation) may be effected by reaction with
corresponding reagents, e.g. by reaction with the appropriate acyl
anhydride or, after conversion to the mesylate or tosylate, with
appropriate azides or halogenides. For acylation the temperature
preferably is about room temperature, and reaction is preferably under
basic conditions, e.g. in the presence of dimethylaminopyridine. For
conversion to the azide the temperature preferably is from about 0°C
to about room temperature, praferably 0° to 5°C. Again basic
conditions, e.g. dimethylaminopyridine, are used. Halogenation
preferably is effected at room temperature to about 80°C, preferably
50° to 60°C, preferably in the presence of an organic solvent such as

pyridine.

Y
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Process variant m) (permethylation) is e.g. effected by
reaction with a mechyl halogenide in the presence of a strong base
such as potassium hydroxide.
atiout -20°C.

The temperature preferably is low, e.g.
When in the compounds of formula Is R; and/or R; is
hydrogen and/or R;" is carboxyl, then corresponding compounds of
formula Ir are obtained wherein R; and R, are methyl and/or R;' is

methoxycarbonyl.

Process variant n) (decarboxylation) leads to .compounds of
rormula I Qherein Ry is hydrogen. The carboxy group preferably is
first activated, e.g. by reaction with phenylselenyl hydride.
Decarboxylation is effected in a second step, e.g. with tributyl zinc
hydride, preferably in an inert solvent such as an aromatic
hyd rgcarbon, e.g. tolinene or xylene. Preferably an elevated
temperature is used, e.g. the boiling temperature of the reaction

mixture.

For process variant o) (formyl conversion) a formyl compound

cf formula Iv preferably is reacted with a compound having an

.activated methylene group, e.g. with an appropriate

The reaction preferably is

. effected in an inert solvent, such as an aromatic hydrocarbon, e.g.

toluene. The temperature preferably is iicderate; e.g. room

temperature.

The optional deprotection step variant may be used for any
of the above process variants a) to p). - Any hydroxy and/or carboxy
group may be in protected form. For protection standard methods may
be used. Deprotection is e.g. effected with aqueous acetonitrile. A
preferred hydroxy protecting group ix ¢.g. tert-butyldimethylsilyl. A

preferred carboxy protecting group is e.g. 2«{trimethylsilyl)sthyl.
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It will be aprieciated that in addition to hydroxy groups it
may be indicated to transiently protect further substituents if these
should be sensitive under the reaction conditions used. Thus e.g. an
ester. group such as 2-(trimethylsilyl)ethoxycarbonyl or
tert-butoxycarbonyl may be viewed as a protected carboxy group, an
acyl group as a protected hydroxy group, and a benzyloxy group as a
protected phenclic hydroxy group. Further protecting groups may of

course appear to be indicated to the skilled worker.

The compounds of formula I may be isolated from the reaction

mixture and purified in accordance with known procedures.

The starting materials can be obtained in accordance with

known methods.

The compounds of formula II are novel and can be obtained by
ring opening from the compounds of formula Ia, followed where

indicated by appropriate chemical derivatisation.

Thus the compounds ‘¢ formula II wherein X is imino and Y is
a group -CONHCH(CH;)- can be obtained in accordance with the following
reaction scheme. (R’ = protecting group, e.g. benzyl; R" = activation

group, e.g. mesyl):
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Analogously, the compounds of formula II wherein X is oxygen
and Y is a group -CONHCH(CH;)- can be obtained by reaction with a
hydroxy-protected active derivative of lactic acid such as
O-acetyl-lactoyl chloride in place of reaction with
p-nitrobenzyloxycarbonyl-protected alanine in the above scheme.

The compounds of formula II wherein X is imino and Y is a
direct bond can be obtained by omitting the reaction with
p-nitrobenzyloxycarbonyl-protected alanine in the above scheme.

The compounds of formula II wherein X is oxygen and Y is a
direct bond can be obtained according to the first step (ring opening)
in the above scheme.

Ring opening may be effected in conventional manner, e.g. by
treatment with lithium hydroxide in an inert solvent or mixture of
solvents, e.g. in tetrahydrofuran/water. The further reaction steps
in the scheme are also effwocted in conventional manner. The group R"
is selected such that the foilowing conversion to the azide takes
place on the desired hydroxy group. Reduction of the azide to the
amino group is e.g. effected with hydrogen and palladium on charcoal

as a catalyst, using an inert solvent such as an aliphatic alcohol,
e.g. ethannl.

Insofar as its preparation is not particularly described
herein, a compound used as a starting material is known or may be
prepared from known compounds in known manner or- analogously to known

methods or analogously to methods described in the Examples.
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EXAMPLES:

The following Examples illustrate the invention and are not meant
to be limitative.

The temperatures are in degrees Centigrade.

The indications regarding the configuration are with respect to
the carbon atom in the 10 position indicated in formula I unless
indicated otherwise.

The NMR spectra are measured in a 250 MHz apparatus and, where
not indicated otherwise, in CDClj-solution at room temperature,
whereby mixtures of conformers are obtained which interconvert until
equilibrium is reached. Only the characteristic signals are

indicated. They are proton resonance spectra unless specified
otherwise.

Abbreviations:

The amino acids are abbreviated .according to usage. Thus e.g.
MeIle is N-methyl-L-isoleucine, Tyr(Me) is O-methyl-L-tyrosine,
MehSer is N-methyl-L-homoserine,

MeAsp(g-0-tert-butyl) is N-methyl-L-aspartic acid esterified by a
tert-butyl moiety at the B(=w) carboxyl group, MeAbu(y-N;) is
Z-L-N-methylamino-b-azidobutyric acid, Sar is N-methylglycine and Pec
is L-pipecolic acid.

Lact = lactoyl, if not indicated otherwise L-lactoyl;
tBu = tert-butyl; Bz = benzyl; iPr = isopropyl; Et = ethy);

Me = methyl; Ac = acetyl.
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Example 1:

Cyclo-[Pec-MeVal-Val-MeAsp-MeIle-Melle-Gly-MeVal-Tyr(Me)-D-Lact]

[Ry = R; = Me; Ry = p-MeO-Phe; R; = COOH; Rs = H; X = 0; Y = a bond;

C1o has D-configuration]

Cyclo-[Pec-MeVal-Val-MeAsp-Ile-MeIle-Gly-MeVal-Tyr(Me)-D-Lact]

[Ry = Me; R, = H; Ry, Ry, Rs, X, Y, C;o = as for first compound]

and

Cyclo-[Pec-MeVal-Val-MeAsp-MeIle-Ile-Gly-MeVal-Tyr(Me)-D-Lact]

[Ry = H;y R, = Me; Ri, Ry, Rs, X, Y, C;o = as for first compound]

[process variant a); cultivation]

a) Agar starting culture

The mycelium suspension used for inoculation is produced from an
agar slant culture of the strain S 42508/F which is cultivated for

28 days at 21° on the following agar medium:

malt extract, liquid 20 g
yeast extract 4 g
agar 20 g
demineralised water ad 1000 ml

Prior to sterilisation the pH value is adjusted to 7.5 with

NaOH. Sterilisation takes place for 20 minutes at 120°.
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b) Preculture

» The mycelium from the starting culture is suspended in 0.9 7%
sodium chloride solution using a sterile skimmer. 200 ml of
preculture medium are inoculated with this suspension in a 500 ml

Erlenmeyer flask.

Composition of the preculture medium:

malt extract, iiquid 20 g
yeast extract 4 g
demineralised vater

ad 1000 ml
pH 5.6-5.8. Sterilisation: 20 minutes at 120°,
Incubation takes place in a rotary shaker at 180 rpm for

48 hours at 21°.

c) First intermediate culture

50 1 of preculture medium in.a 75 1 steel.fermenter'are
inoculated with 1 1 of precultdre and incubated for 4 days at 21°, at
an aeration rate of 0.5 1 / 1 1 medium / minute, at 0.5 bar pressure

and 150 rpm.

d) Second intermediate culture

500 1 of intermediate culture medium in a 750 1 steel
fermenter are inoculated with 50 1 of first intermediate culture.

Composition of the intermediate culture medium:

malt extract, liquid 50 g
yeast extract 10 g
FeS04.7H;0 16.68 mg
ZnS04.7d50 6.88 mg
‘demineralised water ~ad 1000 ml
pH 5.6-5.8. Sterilisation: 20 minutes at 120°.

- Incubation takes place for 3 days at 21° whilst stirring

(1007rpm), at 0.5 bar pressure, with aeration

(0,51 /11 medium / minute).

o~
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e) Main culture

3000 1 of main culture medium in a 4500 1 steel fermenter
are inoculated with the second intermediate culture.

Composition of the main culture medium:

malt extract, liquid 40 g
yeast extract 8 g
citric acid 11.77 g
NaOH 1 N 112 ml
HCl1 1 N 44  m2
demineralised water ad 1000 ml

Prior to sterilisation the pH value is adjusted to 3.8 to
4,1 with NaOH/HCl. Sterilisation: 20 minutes at 120°.

Incubation takes place for 5 davys at 21° whilst stirring
(50 rpm), at 0.5 bar pressure and with aeration
(1.01/ 11 medium / minute). Formation of foam is prevented using a

silicone antifoaming agent.
f) Extraction

3400 1 of fermentation broth are adjusted to pH 6 with
dilute sulfuric acid and then separated using a Westfalia separator to
yield 2500 1 of culture filtrate and about 300 kg of mycelium. The
culture filtrate is subsequently extracted twice in a Podbielniak
counter-current extractor with twice 2500 1 of ethyl acetate. The two
organic extracts are combined and concentrated to 600 1 in a Kiihni
gravity stream evaporator (heating temperature 75°, pressure
150 torr). This concentrate is then' further concentratet® to about
20 1 in a Bilichi circulatory evaporator with water ring vacuum pump, at
a maximum concentrate temperature of 30° and is evaporated to dryness
in the same way at a bath temperature of 50°. 485 g of crude extract
are obtained. The 800 kg of mycelium are homogerised three times in a
Dispax reactor, each time for 2 hours and using 800 1 of 90 %

methanol. The bio-mass is centrifuged in a Westfalia separator. ' The

==
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three methanolic extracts are combined and the methanol is removed in
a Biichi circulatory evaporator whilst adding water at a maximum
concentrate temperature of 40°. .The aqueous mycelium extract (300 1)
is adjusted to a pH of 6.0 with dilute sulphuric acid and extracted
thrice, each time with 400 1 of ethyl acetate. After washing the
extracts with 200 1 of water they are combined and concentrated in a
Blichi and Schmid circulatory evaporator. Concentration to dryness
then follows as for the culture filtrate extract. 500 g of mycelium
extract are oktained.

In grder to remove antimicrobially inactive fats the crude
extracts are separately dissolved in 10 times the amount of 90 %
methanol and are subsequently partiticned in 3 stages with hexane (in
a ratio of 1:1). The combined methanolic¢c phases are concentrated to
about 1/3 of the volume whilst adding water and the aqueous
concentrate is extracted thrice with the same volume of ethyl acetate.
After evaporation in a Blichi rotary evaporator at 50° the combined
organic extracts yield 201 g of culture filtrate extract and 221 g of

mycelium extract, both of which show activity against yeast.

g) Isolation of the title compounds from the mycelium extract

220 g of scoured crude extract are introduced onto a column
of 2.5 kg silicagel Merck 60 (grain size 0.04-0.063 mm, diameter
13 cm, height 50 cm).

an eluant, with the methancl content increasing in stages.

Elution takes place using meifiylene chloride as
500 ml per
fraction are collected under a pressure of 2-3 bar. Analysis of the

fractions by thin-layer chromatography is effected on silicagel

"Merck 60 plates, with methylene chloride/methanol (95:5) as the eluant

and iodine as the detection reagent.  The eluates with methylene
chloride + 1.5 % methanol (fractions 30-48) are combined and after
evaporation under reduced pressure yield 65 g of residue. After
repeated crystallisation from methanol the first title compound is
obtained pure.

Subsequent eluates with methylene chloride + 2 % methanol

&
2 A
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(fractions 95-111) yield 2.3 g of residue after evaporation. This
mixed fraction is dissolved in 50 ml of methanol and introduced onto a
column of 500 g of Sephadex LH,, in methanol. Elution with methanol
yields 1.1 g of fractions which contain the third title compound.
Further separation of this material by chromatography on 150 g of
silicagel H (column diameter 4.5 cm, height 28 cm) with methylene
chloride + 3 % methanol as the eluant yields the crude product of the
second title compound. Subsequent crystallisation from methanol

yields ‘that compound as a pure substance.

h) Isolation of the title compounds from the culture filtrate extract

The scoured crude extract (201 g) is separated by
chromatography, analogously to the mycelium extract, on 2.5 kg of
silicagel 60 Merck (grain size 0.040-0.063 mm). Elution is effected
firstly with methylene chloride + 1.5 Z methanol, then with methylene
chloride + 2 % methanol and with a fraction size of 500 ml.

Fractions 37-50 obtained by elution with methylene
chloride + 2 % methanol yield pure first title compound after
evaporation and subsequent crystallisation of the residue from
methanol. The subsequent eluates, fractions 51-64 with methylene
chloride + 2 % methanol, yield upon evaporation 10 g of a mixed
fraction which contains the second title compound together with
impurities. More concentrated product is obtained after repeated
medium-pressure chromatography on 1 kg of silicagel Merck 60 (grain
size 0.040-~0.063 vmm) and elution first with methylene
chloride + 2 % methanol and then with methylene
chloride + 3 % methanol. Crystallisation from methanol yields the
purz second title compound.

Fractions 65-78 are combined and the evaporation residue
(8.8 g) further purified by chromatography on 1 kg of silicagel
Merck 60 (grain size 0.040-0.063 mm). Elution (100 ml per fraction)
is eéffected with toluene/propanol-2/water 91.5 : 8 : 0.5, whereby the

first eluates yield the second title compound as an amorphous
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preparation which is uniform on thin-layer chromatography after
evaporation. The subsequent fractions are combined after analysis. by
thin-layer chromatography (eluant: methylene chloride/propanol-2 9:1
on silicagel Merck plates) and are subsequently evaporated to dryness.
The 2.7 g residue is crystallised twice from diisopropylether to
produce pure third title compound.

ce e Characterization data:

€ te

ter of Title compound M.P. [«]p20

cecres First 236-238°1) -228° ¢ = 0.6 in chloroform

r;»; Second 214-216°1) -220° ¢ = 0.5 in methanol
cee Third 192-198°1) -192° ¢ = 0.5 in methanol
1l)colourless crystals, from methanol

‘(bgtr

:C:c NMR (first title compound): 4:1 mixture of conformers

fee’ Main component: 1.41 (d, J = 7 Hz, H-108), 2.50, 2.80, 2.91, 3.00,

ccce 3.45 (5x s, N-CH;3), 3.80 (s, OCH3y), 3.13 (d, 10 Hz, MeIle-oH), 3.46

et (dd, J, = 3 Hz, J, = 17.5 Hz, H-7a’), 3.65 (d, br, J = 14 Hz,

H-1¢’), 4.05 (dd, J; = 5.5 Hz, J, = 17.5 Hz, H-7w), 4.29 (dd, br,

e o J1 =11 Hz, J, = 14 Hz, H-1¢'), 4.34 (d, J = 10.5 Hz, MeVal-od),

¢ 4,55 (t, J = 10 Hz, H-3a), 4.76 (d, J = 11 Hz, MeVal-oH), 5.22 (dt,

tC B

fo Ten J;1 = 6 0z, J; =10 Hz, H-9«), 5.31 (d,

J = 11 Hz, MelIle-od), 5.47 (q, J = 7 Hz, H-10a), 5.67 (d, br,
H-1le), 6.35 (dd, J; = 5.5 Hz, J, = 11.5 Hz, H-4a).

Other component: 1.39 (d, J = 7 Hz, H-108), 2.61, 2.80, 2.90, 2.98,
2.99 (5% s,; N-CH3), 3.74 (s, OCH3).

13C-NMR of main component: 40.9 (7«C), 43.2 (1leC), 46.4 (loC), 51.0
(9aC), 52.0 (4oC), 54.6 (3aC), 55.2 (OCH;), 56.5 (Melle-aC,
correlates with 5.31), 61.5 (MeVal-aC, correlates with 4.76), 66.8
(MeVal-oC, correlates with 4.34), 67.0 (10aC), 74.5 (Melle-oC,
cq;relates with 3.13).
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Example 2:

Cyclo-[Pec-MeVal-Val-MeAsp(B-0-tert-butyl)-Melle-MeIle-Gly—-MeVal-
Tyr(Me)-D-Lact]

[Ri; Rz, Ry, Rs, X, Y, C;o = as for 1st compound of Example 1;
Ry = —COOtBU]

[process variant b); esterification]

To a solution of 4.5 g of the first title compound of
Example 1 in 200 ml of boiling benzene are added dropwise 4.4 ml of
dimethylformamide-di-tert-butylacetal. The solution is kept at
boiling temperature until reaction is complete (about 4 hours, check
by thin-layer chromatography). The solution is then allowed to cool,
washed 5 times with water, the organic phase is dried over sodium
sulfate. The o0il obtained after evaporation of the sclvent is
purified by chromatography over silicagel using hexane/ethyl acetate

1:5 as an eluant. The title compouu.d is obtained (colourless foam):

NMR: 3.5:1 mixture of conformers:
Main component: 2.70, 2.80, 2.91, 2.96, 3.04 (NCH;), 3.76 (OCH;),
1.31 (tBu).
Other component: 2.67, 2.79, 3.02, 3.04, 3.23 (N-CH3;), 3.80C (OCH3),
1.36 (tBu).
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The following compounds of formula I are obtained in a
manner analogous to Example 2 starting from the corresponding compound
wherein Ry is carboxyl, i.e. from the first title compound of
Example 1 or the title compound of Example 39

[Ry, Ry, Rs, X, ¥, Cyo = as for 1lst compound of Example 1]:

oL Example No. R; Ry Characterization data
ot ‘
S 3 p-MeO-Phe  -COOBz colourless foam; NMR*
7¢t:° 4 p-MeO-Phe ‘—COO(Cﬁz)ZSiMe3 colourless foam; NMR*
e -5 © p-MeO-Phe -COO(CH2)7)Me colourless powder; NMR*
<!i 6 p-OH-Phe" -CO0tBu colourless solid; NMR*
“e 7 p-0H-Phe -COOBz | colourless foam; NMR*
8 p-OH-Phe -COO(CH,),SiMe; colourless foam; NMR*
‘ 9 p-MeO-Phe ‘ -CO0(CH, ), tBu | colourless foam; NMR*
KLY ‘ 10 p-MeO-Phe ~COO(CH,),iPr - colourless foam; NMR¥
e 11 p-MeO-Phe  -COOCH(CH;)tBu  colourless solid; NMR
BT 12**  p-tBuO-Phe _CO0tBu o colourless solid; NMR'
tone ‘ ‘ ‘ ‘ ‘ ‘ |
et **by reaction of the compound of Example 39 with
Me,NCH(QtB),
[
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3 “NMR:
Example 3: 1.3:1 mixture of conformers
1 Main component: 2.72, 2.78, 2.90, 2.95, 3.02 (N-CH;), 3.75 (OCH3),
X 4,98, 5.07 (COOCH,C¢Hs), 7.2-7.4 (Ar).
4 Other component: 2.60, 2.77, 3.00, 3.04, 3.29 (N-CH3;), 3.80 (OCH3),
~ f' 5.04, 5.15 (COOCH,C¢Hs), 7.2-7.4 (Ar).
)
' 1 Example 4: 1.5:1 mixture of conformers
% Main component: 0.00 (Si(CH;)s3), 2.72, 2.79, 2.90, 2.92, 3.07
; ‘r_‘g

(N=CH3), 3.76 (OCH3), 3.90 (COOCH,-).
Other component: 0.01 (Si(CH3)3), 2.64, 2.79, 2.99, 3.05, 3.33
(N-CH;3), 3.80 (OCH3), 3.90 (COOCH,-).

Example 5: 1.6:1 mixture of conformers

Main componeni: 2.73, 2.79, 2.90, 2.93, 3.05 (N-CH;), 3.75 (OCH3),
3.92 (COOCH,-).

lﬁérr Other component: 2.64, 2.79, 3.00, 3.03, 3.31 (N-CH;), 3.80 (OCH3),

cn
3.92 . (COOH;-).

Example 6: 3:1 mixture of conformers
SRR’ Main component: 2.72, 2.81, 2.85, 2.99, 3.04 (N-CH;), OCH; is
et missing, ‘1.31 (tBu).

' Other component: 2.57, 2.79, 2.96, 3.05, 3.34 (N-CH;), OCHj; is

c:f%'_ missing, 1.36 (tBu).

Example 7: 1.2:1 mixture of conformers
P Main component: 2.69, 2.79, 2.82, 2.98, 3.06 (N-CH;), OCH; is
¢ no W oLt

ce_z  missing, 5.06, 5.10 (COOCH,-), 7.20-7.40 (Ar).
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Example 8: 2:1 mixture of conformers
Main component 0.00 (Si(CH3)3), 2.52, 2. 80 2.83, 2.95, 3.06
(N- CH;), OCH; is m1551ng
Other component' 0.01 (Si(CH3)3), 2. 69, 2.84, 3. 01 3. 04, 3.42
(N-CH3), OCH; is missing.

Exémplé 9: 1:1.3 mixture of conformers S
0.88, 0.89 (tBu), 2.62, 2.72, 2.79, 2.79, 2.90, 2.92, 2.98, 3.03,
3.05, 3.34 (N-CH3), 3.75, 3.80 (OCHj).

Example 10: 1.5:1 mixture of conformers
Main component: 2.72, 2.78, 2.90, 2.92, 3.05 (N-CH3), 3.75 (OCH3).
Other component: 2.62, 2.78, 2.99, 3.03, 3.32 (N-CH;), 3.80 (OCH3).

Example.1ll: mixture of diastereoisomers and rotamers
2.64, 2.66, 2.69, 2.72 (s,N-CH3); 4.465 (q,J=7Hz), 4.48 (q,J=7Hz),

0.91 (d,J=7Hz), 1.08 (d,J=7Hz).

Example 12: 4:1 mixture of conformers
Main component: 2.70, 2.79, 2.96, 2.96, 3.05 (N-CH;).

The dimethylformamide acetals used for the reaction may be

'obtained'by reaction of dimethylformamiddimethylacetal with an

appropriate alcohol, as e.g. for:
dimethylfbrmémid—bis—t;imethylsilylacetal (B.P. 125-127°/11 Torr);
dimethylformamid—bis—(3,3—dimethyl—1—butyl)acetal'

(B.P. 114-115°/14 Torr);

dimethylfornamid-bis-(3,3- dimethyl-2-butyl)acetal

(B.P. 113-114°/14 Torr);

d1methy1formam1d dllsopentylacetal (B.P. 114- 115°/14 Torr).
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Example 13:

Cyclo-[Pec-MeVal-Val-MeAsp(B-0-allyl)-MeIle-MeIle-Gly-MeVal-
Tyr(Me)-D-Lact]

[Ry, R2, R3, Rs, X, Y, Cio = as for 1lst compound of Example 1;
R4 = —COOallyl]

[process variant b); esterification]

560 mg of first title compound of Example 1 are heated for 3
hours at reflux temperature with 140 mg potassium carbonate and
0.42 ml of allyl bromide in 25 ml of acetone. - This is followed by
evaporation of the solvent, acidification with 0.1 N HCl solution,
triple extraction with ethyl acetate, washing of the organic solution
thrice with saturated aqueous sodium chloride solution, drying over
sodium sulfate, evaporation of the solvent and chromatography over
silicagel using ethyl acetate as an eluant. The title compound is
obtained (M.P. 132-135°).

NMR:

1.3:1 mixture of conformers
Main component: 2.73, 2.78, 2.89, 2.92, 3.06 (N-CH3), 3.75 (OCH;),
4.47 (COOCH,), 5.16, 5.21, 5.84 (-CH=CH;).
Other component: 2.60, 2.78, 3.00, 3.04, 3.32 (N-CH;), 3.80 (OCH,;),
4.47 {(COOCH,~-), 5.16, 5.21, 5.84 (-CH=CH;).
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The following compounds of formula I are obtained in a

of Example 1 or, for Example 19, from the compound of Example 6

[Ri, R2y Rs, X, Y, Cyo

= as for 1lst compound of Example 1]:

rk\‘(

| (R
- e SRS 5
AT R AR AT S

Example No. Rj3 Ry Characterization data
141) p-MeO-Phe -COOPhe colourless resin; NMR*
152} p-MeC-Phe -COOCH, (l-adamantyl) colourless foam; NMR'
16 p-MeO-Phe -C00(l-adamantyl) colourless solid; NMR*
17 p-MeO-Phe -C00(2-adamantyl) colourless solid; NMR*
‘?:;-: 18 p-MeC-Phe -CO00-bornyl colourless solid; NMR*
3 ! 193) p-OH-Phe = -C00-benzhydryl M.P. 204-205° (methanol)
c
’ 1) by reaction with chloromethylene-dimethylammonium
cgi:c' chloride in the presence of pyridine and phenol at -20°
fecc 2) by reaction with 2-chloro-l-methylpyridinium iodide and
l-adamantylmethanol in toluene iu the presence of
tripropylamine at reflux temperature
cece 3). by reaction with diphenyldiazomethane in methanol for 6
fect f hours at 60°
L
goo
el *NMR:

1.5:1 mixture of conformers

Main component: 2.71, 2.73, 2.79, 2.83, 3.17 (N-CH3;), 3.75 (OCHs3),
R 7.1-7.3 (Ar).
o Other component: 2.66, 2.83, 2.98, 3.15, 3.35 (N-CH;), 3.81,
(0CH3), 7.1-7.3 (Ar).

Example 14:

1.5:1 mixture of conformers
Main component: 2.73, 2.79, 2.90, 2.95, 3.05 (N-CH;), 3.75 (OCH3).
Other component: 2.63, 2.78, 3.01, 3.02, 3.50 (N-CH3); 3.79 (OCHj3).

Example 15:
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i Example 16: 3:1 mixture of conformers
‘ Main component: 2.66, 2.78, 2.89, 2.95, 3.02 (N-CH;), 3.75 (OCH;).
Other component: 2.63, 2.78, 2.99, 3.01, 3.28 (N-CH;), 3.79 (OCH;).
Example 17: 5:3 mixture of conformers
Main component: 2.67, 2.79, 2.92, 2.93, 3.04 (N-CH3), 3.75 (OCH,).
i Other component: 2.60, 2.78, 2.99, 3.01, 3.30 (N-CH3), 3.79 (OCH;).
Example 18: 3:1 mixture of conformers
Main component: 2.67, 2.80, 2.93, 2.96, 3.07 (N-CH;), 3.76 (OCH;).
o Other component: 2.65, 2.79, 3.03, 3.05, 3.24 (N-CH3;), 3.80 (OCH;).
5 The compounds of Examples 40 to 50, 52, 57 to 59, 64 to 69,
?( 77 and 78 can also be obtained according to process b)
cce il (esterification) in a manner analogous to Example 2 or 13.
tccr .
CCC
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Example 20:

Cyclo-[Pec-MeVal-Val-MeAsp(B-allylamide)-MeIle-Melle-Gly-MeVal-
Tyr(Me)-D-Lact]

[R1, Rz, R3, Rs; £, ¥, Cyo = as for 1lst compound of Example 1;
R4 = -CONH-allyl]

[process variant c¢); amidation]

To a suspension of chloromethylene-dimethylammonium chloride
(prepared from 2.56 ml of dimethylformamide and 0.96 ml of oxalyl
chloride in 16 ml of acetonitrile) is added 2.25 g of first title
compound of Example 1 in 25 ml of acetonitrile and thereafter 0.27 ml
of allylamine in 3 ml of pyridine is dropwise at -30°. After 20 hours
at -20° the mixture is poured onto 0.2 N aqueous sodium chloride
solution and extracted thrice with ethyl acetate. The organic phase
is washed thrice with water, dried over sodium sulfate and the solvent
evaporated under reduced pressure. The crude title product is
chromatographed over silicagel using ethyl acetate as an eluant. The

title compound is obtained (colourless amorphous solid):

NMR:

1.2:1 mixture of conformers
2.67, 2.67, 2.77, 2.78, 2.83, 2.89, 3.01, 3.10, 3.30 (N-CH;), 3.75,
3.80 (OCH3), 5.00, 5.09, 5.71 (-CH=CH,).

The following compounds of formula I are obtained in
analogous manner

[Ri, Ry, Rz, Rs, X, Y, Cijq = as for 1lst compound of Example 1]:
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Example No. Ry Characterization data
21 -CONHCH; (2-furyl) colourless foam; NMR®
22 ~CONHCH, SiMe; M.P. 173-175°; NMR®
23 ~CONH-benzhydryl colourless foam; NMR*
24 -CONHCH, COOBz colourless solid; NMR*
25 —-CONHCH, COO tBu colourless foam; NMR®
26 -CONHC(iPr)C00Bz colourless solid; NMR®
H
27 ~CONHtBu M.P. 161.5-164.5°; NMR'
. 28 -CONH-neopentyl colourless solid;
- M.P. 165-168°; NMR®
?‘f i 29 —-CONHC(iPr)CO0tBu colourless solid;
SR i M.P. 155-157°; NMR'
l:‘i\; 30 -CONH-isopentyl colourless foam; NMR®
Coe 31 -CO(piperidin-1-yl) amorphous solid;
“ee M.P. 159-161°; NMR*
32 -CONH(1-adamantyl) colourless solid;
. M.P. 228-229°; NMR*
. 33 -CON, colourless solid;
et 5% cootBu M.P. 138-142°; NMR*
’:';:‘ 34 -CONHC(iPr)CH,0Si(Me),tBu white crystals;
ceve H M.P. 144°; NMR®
Yest S 35 -CONEt, wvhite crystals; M.P.234-236°
[«]p20 = -211° (MeOH)
e n 36 -CONH(p-Br~Phe) white crystals; M.P.198-201°
Yo Tr2 [a]p29 = -217° (CHCl;)
02 e 37 ~CONH(p-I-Phe) M.P. 202-205°;
[a]p20 = -179° (MeOH)
i 38 -CONH(CH; ) 3NMe, white crystals;
i M.P.190° (dec.)
it (hydrochloride)
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*NMR:

Example 21: 1.1:1 mixture of conformers
2.63, 2.65, 2.78, 2.79, 2.84, 2.91, 2.98, 3.01, 3.10, 3.26 (N-CH3),
3.75, 3.80 (ocH;3), 6.10, 6.16, 6.25, 6.27, 7.24, 7.27 (furyl).

Example 22: 1.2:1 mixture of conformers
0.00 (Si(CH3);3), 2.65, 2.66, 2.78, 2.79, 2.87, 2.92, 3.00, 3.06,
3.37 (N-CH3), 3.75, 3.79 (OCH3).

Example 23: 2:1 mixture of conformers
Main component: 2.62, 2.7&4, 2.77, 2.99, 3.08 (N-CH3), 3.77 (OCHi),
7.1-7.4 (-CgHs).
Other component: 2.62, 2.77, 2.87, 2.89, 2.92 (N-CH;), 3.73 (OCH3),
7.1-7.4 (-CgHs).

Example 24: 1:1 mixture of conformers
2.55, 2.60, 2.78, 2.78, 2.84, 2.91, 2.96, 3.04, 3.10, 3.31 (N-CH3),
3.57, 3.78, 3.94, 4.05 (-NHCH,CO0-), 3.75, 3.81 (OCH;), 5.10
(COOCH,C¢Hs), 7.2-7.4 (-CgHs).

Example 25: 1:1 mixture of conformers
1.42 (tBu), 2.56, 2.77, 2.79, 2.84, 2.90, 2.97, 3.03, 3.09, 3.37
(N-CH3), 3.52, 3.80, 4.04, 4.11 (-NH-CH,-CQO-), 3.75, 3.81 (OCH3).

Example 26: 2:1 mixture of conformers
Main component: 2.43, 2.77, 2.96, 2.96, 3.48 (N-CH;), 3.81 (OCH3),
4.91, 5.03 (COOCH,C¢Hs), 7.2-7.4 (~CgHs).
Other component: 2.56, 2.79, 2.89, 2.99, 3.07 (N-CH3;), 3.75 (OCH3),
4.91, 5.03 (COOCH;C¢Hs), 7.2-7.4 (-CgHs).

Example 27: 1:1 mixture of conformers

1.19, 1.23 (tBu), 2.67, 2.67, 2.78, 2.79, 2.90, 2.97, 3.03, 3.06,
3.06, 3.40 (N-CH3), 3.76, 3.79 (OCH;3).
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Example 28: 1:1 mixture of conformers
0.80, 0.85 (tBu), 1.42, 1.43 (10-CH3), 2.64, 2.67, 2.77, 2.78,
2.88, 2.92, 2.94, 3.04, 3.06, 3.38 (N-CH3), 3.75, 3.78 (OCH3).

Example 29: 14:11 mixture of conformers
Main comporent: 1.36 (tBu), 2.45, 2.78, 2.96, 2.97, 3.51i (N-CH;),
3.76 (OCH;).
Other component: 1.46 (tBu), 2.57, 2.79, 2.88, 3.02, 3.07 (N-CH;3),
3.81 (OCH;).

Example 30: 7:6 mixture of conformers
Main component: 2.68, 2.78, 2.89, 3.08, 3.35 (N-CH3), %.74 (OCH;).
Other component: 2.65, 2.77, 2.83, 3.00, 3.03 (N-CH;3), 3.79 (OCH3).

Example 31: '8:1 mixture of conformers
Main component: 2.64, 2.80, 2.96, 3.01, 3.10 (N-CH3), 3.77 (OCH3).
Other component: 2.55, 2.77, 3.05, 3.08, 3.23 (N-CH;), 3.81 (OCH3).

Example 32: 3:2 mixture of conformers
Main component: 2.66, 2.78, 2.88, 2.96, 3.05 (N-CH;3), 3.75 (OCH3).
Other component: 2.67, 2.77, 3.02, 3.05, 3.40 (N-CH3), 3.78 (OCH3).

Example 33: mixture of rotation isomers at room temperature, single
component at 403°K in DMSO-dg¢:
1.40 (tBu), 2.65, 2.73, 2.88, 2.99 (N-CH3), 3.73 (OCH;3).

Example 34: 1.5:1 mixture of conformers
Main component: 0.89 (tBu), 2.60, 2.77, 2.78, 3.00, 3.08 (N-CH3),
3.75 (OCH3).
Other component: 0.86 (tBu), 2.63, 2.87, 3.01, 3.04, 3.37 (N-CH;),
3.77 (OCH3).
The compounds of Examples 53 to 56, 60 to 63, 82 and 83 can
also be obtained according to process c) (amidation) in a manner

analogous to Example 20.
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Example 39:

R

Cyclo-[Pec-MeVal-Val-MeAsp-MeIle-MeIle-Gly-MeVal-Tyr-D-Lact]

[R1, Rz, Rsy X, Y, Cyo = as for 1lst compound of Example 1;
R; = p-OH-Phe; R4 = -COOH]

[process variant d); ether splitting]

A solution of aluminium iodide is freshly prepared by
heating to boiling for 3.5 hours 2.5 g of aluminium foil and 19 g
¢ ﬁui iodine in 100 ml of carbon disulfide, 5.6 g of first title compound of
£ Example 1 are added thereto at room temperature and the mixture is
L heated under reflux for 3 hours. The ice-cold solution is then added
to ice-cold ammonium chloride soiution and extracted thrice with ethyl
‘acetate. The organic phases are washed with sodium thiosulfate
'solution and water and dried over sodium sulfate. After the solvent
has been distilled off under reduced‘pressure the crude product is
ch:ométographed\bver silicagel using dichloromethane/diisopropylether/
methanol 10:4:1 as an eluant. The title compound is obtained
(colourless foam; M.P. 217-219% [a]p2® = -228° HMeOH);

NMR:
EOE 6:1 mixture of conformers
" Main component: 2.42, 2. 79 2. 91 3.00, 3.52 (N-CH;), OCH; is
missing, 3.80 (7-od, 7-a'H), 6.65, 6. 94 (Ar).

c"“lf The‘compOUnds of Examples 7 and 8 éan also be
obtained according to process d) (ether splitting) in a manner

A : analogous to Examplie 39.
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Example 40:

Cyclo-[Pec-MeVal-Val-HeAsp(B-0-tert-butyl)-MeIle-MeIle-Gly-MeVal-
Tyr(allyl)-D-Lact]

[Ry, Rs, Rs, X, Y, Cyo = as for lst compound of Example 1;
R; = p-allyloxy-Phe; R; = -COOtBu]

[process variant e); introduction of Rg']

58 mg of compound of Example 6 are heated for 4 hours at
r EVE boiling temperature with 14 mg potassium carbonate and 0.042 ml of
A allyl bromide in 3 ml of acetone. After cooling off the solvent is
. evaporated under reduced pressure, the residue taken up in 0.1 N
hydrochloric acid and extracted thrice with ethyl acetate. The
combined organic phases are washed thrice with saturated sodium
cc:; chloride solution, dried over scdium sulfate and the solvent is
distilled off. The residue is chromatographed over silicagel using
hexane/ethyl acetate 1:5 as an eluent. The title compound is obtained

(colourless foam):

S NMR:

2.6:1 mixture of conformers
Main component: 1.31 (:Bu), 2.70, 2.79, 2.91, 2.96, 3.04 (N-CHs),
5.27, 5.41, 6.05 (-CH=CH;).
Other component: 1.36 (tBu), 2.70, 2.78, 3.02, 3.05, 3.22 (N-CH;),
5.27, 5.41, 6.05 (-CH=CHj).

”§ The following compounds of formula I are obtained in a

f manner analogous to Example 40 starting from the corresponding

compound wherein R; is p-OH-Phe

[Ry, Rz, Rs; X, Y, Cy9 = as for 1st compound of Example 1]:
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Example No. Ry = R4 Characterization data

411')  p-(allyloxy)-Phe -C00Bz amorphous solid;
M.P. 113-116°; NMR"

422)  p-(allyloxy)-Phe —-CO0(CH;),SiMe; colourless foam; NMR*

433) p-(allyloxy)-Phe -C0uallyl colourless foam; NMR®

441) p-[Bz0C(=0)CH,0]-Phe -CO00Bz colourless solid; NMR*

452)  p-[Bz0C(=0)CH,0]-Phe -COO(CH;),SiMe; colourless solid; NMR*

| 462) p-Bz0-Phe -COO(CH;),SiMe; colourless solid; NMR*

' M.P. 127-130°
4720 p-(4-Br-Bz0)-Phe -COO(CH;),SiMe; colourless foam; NMR'
482) p-(4-C1-Bz0)-Phe -CO0(CH;);SiMe; colourless 'solid; NMR*

492)4) p_[(E)-3,7-dimethyl- -COO(CH,),SiMe; colourless foam; NMR*

505)
516)
1)

3)

4)

5)

6)

2,6-bctédien—1—quxys]—

Phe o

p-[Et0OC(=0)0]-Phe _—COO(CHz)§SiMe3 colourless amorphous
o o -powder; NMR"

p-(acetoxy)-Phe : —COOH: M.P. 202-205°

Starting from the compound of Example 7 or 2) of Example 8°

Starting from the compound of Example 39 and using two
equivalents'of allyl brcmide ' _

Using geranyl bromide in 1,2-dichloroethane and 0.1 N sodium
hydroxide, with addition of a spoontip of
tetrabutylammonium hydrogen sulfate and fieating §$r 48
hours at reflux temperature

From 242 mg of compound of Example 8, using 0.029 ml of
chloroformic acid ethyl ester, 10 ml of dichloromethane and
4 ml of 0.1 N sodium hydroxide, under addition of a
spoontip of tetrabutylammcnium hydrogen sulfate, stirring
for 1 hour at room temperature

Starting from the cdmpound of Example 39 and using acetic

anhydride in pyridine, 24 hours at room temperature
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*NMR:
Example 41: 1.3:1 mixture of conformers
Main component: 2.73, 2.78, 2.90, 2.94, 3.06 (N-CH3), 4.98, 5.07
(COOCH,C¢H5), 5.27, 5.41, 6.05 (-CH=CH,;), 7.2-7.4 (Ar).
Other component: 2.64, 2.77, 3.01, 3.04, 3.28 (N-CH;), 5.03, 5.15
(COOCH,C¢Hs), 5.27, 5.46, 6.05 (-CH=CH;), 7.2-7.4 (Ar).
; Example 42: 1.5:1 mixture of conformers
i Main component: 0.0 (Si(CH3)3;), 2.73, 2.79, 2.91, 2.91, 3.02
% (N-CH3), 4.10 (COOCH,-), 4.48 (OCH,-), 5.27, 5.41, 6.05 (-CH=CH,).
‘f Other component: 0.01 (Si(CH;3)3), 2.67, 2.79, 3.00, 3.05, 3.33
i (N-CH3), 4.10 (COOCH,-), 4.53 (OCH,-), 5.27, 5.46, 6.05 (-CH=CH,).
it Example 43: 1.2:1 mixture of conformers
i Main component: 2.73, 2.79, 2.90, 2.92, 3.06 (N-CHy), 4.47
(COOCH,-), 4.53 (OCH,-), 5.16, 5.21, 5.84 (-CH=CH,), 5.27, 5.40,
6.04 (-CH=CH;).
Other component: 2.64, 2.78, 3.00, 3.04, 3.31 (N-CH3), 4.47
(COOCH;-), 4.5 (OCH;-), 5.16, 5.21, 5.84 (-CH=CH,), 5.27, 5.47,
6.04 (-CH=CH; ). ‘
Example 44: 1.3:1 mixture of conformers
Main component: 2.73, 2.78, 2.87, 2.94, 3.06 (N-CH3), 4.65
i) {OCH,C0), 4.98, 5.07 ¢COOCH;C4Hs), 5.25 (COOCH,C¢Hs), 7.2-7.4 (Ar).
z Other component: 2.65, 2.77, 2.98, 3.04, 3.28 (N-CH;), 4.70
i (OCH,C0), 5.03, 5.15 (COOCH,C¢Hs), 5.25 (COOCH,C¢Hs), 7.2-7.4 (Ar).
i et ‘ Example;45: 1.5:1 mixture of conformers
Main component: 0.00 (Si(CH3)3), 2.72, 2.79, 2.82, 2.91, 3.06
4
{

(N-CH;), 4.10 (COOCH;-), 4.65 (OCH;C0), 5.14, 7.36 (COOCH,CsHs).
TR Other component: 0.G1 (Si(CH3)3), 2.64, 2.79, 2.91, 2.93, 3.07
= (N-CH;), 4.10 (COOCH;-), 4.70 (OCH;CO), 5.16, 7.36 (COOCH;CsHs).

3
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Example 46: 1.5:1 mixture of conformers
Main component: 0.00 (Si(CH;3);), 2.64, 2.79, 2.91, 2.932, 3.07
(N-CH3), 4.10 (COOCH;-), 5.03 (OCH;-) 7.3-7.5 (Ar).
Other component: 0.01 (Si(CH3)3), 2.63, 2.78, 3.00, 3.06, 2.34
: (N-CH3), 4.10 (COOCH,-), 5.10 (OCH;-), 7.3-7.5 (Ar).
Example 47: 1.1:1 mixture of conformers
Main component: 0.00 (Si(CH;);3), 2.64, 2.78, 2.89, 2.90, 3.05
(N-CH3), 4.10 (COOCH;-), 4.96 (OCH,-), 7.33, 7.52 (Ar).
Other component: 0.01 (Si(CH3);), 2.60, 2.78, 2.95, 3.04, 3.34
R (N-CH3), 4.10 (COOCH;-), 5.04 (OCH;-), 7.42, 7.50 (Ar).
e
;“ Example 48: 1.2:1 mixture of conformers
’ Main component: 0.00 (Si(CH;3);), 2.65, 2.79, 2.90, 2.91, 3.06
e (N-CHy ), 4.10 (COOCH,-), 4.98 (CCH;), 7.3-7.5 (Ar).
’% x.ié ‘ Other component: 0.01 (Si(CH;);}, 2.61, 2.78, 2.96, 3.05, 3.34
§ (N-CH3), 4.10 (COOCH;-), 5.06 (OCH,~), 7.3-7.5 (Ar).
e Example 49: 1.5:1 mixture of conformers
°¢n°ti Main component: 0.00 (Si(CH31)31), 1.62, 1.69 (C=C(CHa);), 2.75,
el 2.80, 2.90, 2.93. 3.07 (N-CH;), 4.10 (COOCH;-), 4.47 (0-CH;-C=C).
Other component: 0.01 (Si(CH3);3), 1.62, 1.69 (C=C(CH3),), 2.69,
‘::2‘2 2.79, 3.00, 3.05; 3.32 (N-CH3), 4.10 (COOCH,-), 4.13 (0-CH;-C=C).
Example 50: 1.5:1 mixture of conformers
et Main component: 0.00 (Si(CH;)s), 1.39 (OCOOCH,CH;), 2.57, 2.80,
‘ ‘:‘cﬁi 2.89, 2.95, 3.07 (N-CH3), 4.10 (COOCH,-), 4.31 (OCOOCH,CH;).
1 Other component: 0.01 (Si(CH;)3), 1.40 (OCOOCH,CH;), 2.70, 2.80,
<f 3.03; 3.05, 3.33 (N-CH3), 4.10 (COOCH;-), 4.31 (OCOOCHE,CH;).

b
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The compounds of Examples 1 to 5, 9 to 18, 20 to 38, 52 to

67 and 69 to 83 can also be obtained according to process e)

(in{roduc;ign of Rg') in a manner analogous to Example 40.
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Example 52:

Cyclo-[Pec-MeVai-Yal-MeAsp(f8-0-tert—butyl)-MeIle-MeIle-Gly-MeVal-
Tyr(Me)-L-Lact]

[Ry, Rz, R3, Rg, X, Y = as for 1st compound of Example 1;
Ry = -CO0tBu; C,, has L-configuration]

{process variant f); ring closure]

To a solution of 6.0 g H-D-Lact-Pec-MeVal-Val-

MeAsp(B-0-tert-butyl)-MeIle-MeIle-Gly-MeVal-Tyr(Me)-OH
and 4.8 g triphenylphosphin in 750 ml of dry toluene is added a
solution of 2.37 ml of azodicarboxylic acid diethyl ester in 500 ml of
dry toluene under stirring, dropwise ard over 20 hours. After two
days the solvent is distilled off under reduced pressure and the
residue is separated from the triphenylphosphine oxide produced , by
chromatography over Silicagel LH20 using dichloroethane as an eluant.
The resultant crude product is purified by chromatography over
silicagel using hexane/ethyl acetate 1:5 as an eluant. The title
compound is obtained [colourless foam; M.P. 146-148°; [«]p?? = -221°
(c = 1.0, CH,C1,)];
NMR3
5:1 mixture of conformers

Main component: 1.33 (tBu), 2.75, 2.76, 2.90, 3.04, 3.08 (N-CHj;),

3.76 (OCH3).

The starting material (a compound of formula II) is obtained
as follows:

16.2 ¢ title compound of Example 2 are dissolved in 700 ml
of a mixture of tetrahydrofuran/water 1:1 and 1.15 g lithium hydroxide
monohydrate is added under stirring in small portions. After 17 hours

the solution is acidified to pH 3 with 1 N hydrocchloric acid solution,
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the mixture is diluted with ethyl acetate and water and the organic
phase discarded. The aqueous phase is extracted 4 times more with
ethyl acetate. The combined organic phases are washed once with water
and twice with saturated sodium chloride solution, dried over sodium
sulfate and the solvent is removed under reduced pressure. H-D-Lact-
Pec-MeVal-Val-MeAsp(B-0O-tert-butyl)-MeIle-MeIle-Gly-MeVal-Tyr(Me)-0H

is obtained (colourless solid).

The following compounds of formula I are obtained in a

cec  ©

manner analogous to Example 52, starting from the corresponding

compound of. formula II [R;, R;, R3, Rs, Y = as for 1lst compound of

Example 1; C;o has the L-configuration]:

Example No. X Ry Characterization data
531) 0 -CONH-tBu colourless solid;
M.P. 160-162.5°; NMR®
542) 0 -CONH-neopentyl colourless solid;
M.P. 164-166°; NMR"
553) 0 -CONH-C(iPr)CO0tBu colourless solid;
H M.P. 135-186°; NMR*
564) 0 -CONH-CH; SiMe; colourless foam; NMR*
575) 0 -CO0(CH; ), tBu colourless solid; NMR*
586) 0 -COOCH(Me) tBu colourless solid; NMR*
597) 0 -COOCH; (1~-adamantyl) colourless solid; NMR*
608 0 -CO(piperidin-1-yl) colourless solid; NMR*
619) 0 ~CONH-(1-adamantyl) colourless solid;
M.P. 184-185°; NMR*
6219) 0 -CONH-isopentyl colourless solid; NMR*
6311) O -CONH-C(iPr)CH,051i(Me;)tBu colourless solid;

M.P. 143-145°; NMR*
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6)

7)

8)

9)

1)
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*NMR:
Example 53: 2.5:1 mixture of conformers
" Main component: 1.22 (tBu), 1.39 (10-CH3), 2.71, 2.75, 2.94, 3.03,
3.04 (N-CH3), 3.75 (OCH;3).
Other component: 1.26 (tBu), 1.43 (10-CH;), 2.58, 2.74, 3.03, 3.07,
3.26 (N-CH3), 3.79 (OCH3).
Example 54: 2:1 mixture of conformers
Main component: 0.82 (tBu), 1.39 (10-CH;), 2.65, 2.76, 2.92, 3.00,
3.05 {N-CH3Y, 3.74 (OCHj).
Other component: 0.86 (tBu), 1l.44 (10-CH3), 2.55, 2.75, 3.03, 3.05,
e 3.28 (N-CH3), 3.79 (OCH3).
¢ ce
3;,‘:“ Example 55: 1.2:1 :mixture of conformers
!‘,:i 1.37, 1.45 (tBu), 2.40, 2.62, 2.76, 2.76, 2.95, 2.98, 3.02, 3.02,
..:‘tg 3.06, 3.45 (N-CH;), 3.75, 3.80 (OCHj3).
cocs Example 56: 2:1 mixture.of conformers
Main: component: 0.01 (Si(CH3)i;), 1.40 (10-CH;3), 2.67, 2.76, 2.90,
2.99, 3.06 (N-CH3), 3.74 (OCHj).
ceee Other component: 0.03 (Si(CH3)3), 1.44 (10-CH;3), 2.56, 2.75, 3.02,
R 3.05, 3.31 (N-CH;), 3.80 (OCH).
e
recc Example 57: mixture of conformers
feet 3.705, 3.750, 3.785, 3.800 (s,0CH;).
e Example 58: mixture of conformers
‘e ‘3.755, 3.760, 3.80 (s,0CH3); 4.425 (q,J=7HZ), 4.450 (q,J=7Hz)
3 ce

i P4 AN

.,_q W._.

NS

3:1 mixture of conformers
Main component: 2.75, 2.78, 2.87, 3.06, 3.09 (N-CH3), 3.76 (OCH;).

Example 59:
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Example 60: 3:1 mixture of conformers
Main component: 2.69, 2.75, 2.95, 3.08, 3.09 (N-CH3), 3.76 (OCH;3).
Other component: 2.54, 2.73, 3.05, 3.13, 3.18 (N-CH3), 3.81 (OCH;).

Example 61: 4:1 mixture of conformers
Main component: 2.67, 2.75, 2.95, 3.01, 3.05 (N-CH3), 3.75 (OCH;3).
Other component: 2.58, 2.75, 3.04, 3.07, 3.28 (N-CH3), 3.79 (OCH;).

Example 62: 2:1 mixture of conformers
Main component: 2.64, 2.76, 2.90, 2.96, 3.07 (N-CH3), 3.74 (OCH;).
Other component: 2.55, 2.75, 3.00, 3.05, 3.31 (N-CH3), 3.79 (OCH;).

Example 63: 3:1 mixture of conformers
Main component: 2.67, 2.75, 2.95, 3.03, 3.08 (N-CH3;), 3.75 (OCH3).
Other component: 2.56, 2.75, 3.04, 3.07, 3.29 (N-CH;), 3.78 (OCH;).
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Example 64:

Cyclo-[Pec-MeVal-Val-MeAsp(B8-0-tert-butyl)-MeIle-MeIle-Gly-MeVal-
Tyr(Me)-Ala]

[Ry, Rz R3y Rsy Y = as for 1st compound of Example 1;
Ry = -COOtBu; X = NH; Cyo has L-configuration]

[process variant f£); ring closure]

To a solution of 500 mg H-Ala-Pec-MeVal-Val-
MeAsp(B-O-tert-butyl)-MeIle-MeIle-Gly-MeVal-Tyr(Me)-OH in 1.5 1 of
dichloromethane are added uhder energetic stirring 156 mg
pentafluorophenol and 176 mg dicyclohexylcarbodiimide. After 2 days
at room temperature the solution is concentrated to a volume of 150 ml
and then washed successively with 0.2 N sodium hydroxide, water and
saturated sodium chloride solution, dried over sodium sulfate and the
remaining solvent evaporated under reduced pressure. . The residue is
digested with diethylether, filtered and washed twice with
diethylether. The ether solution is evaporated to dryness and the
resultant solid chromatographed over silicagel, using ethyl acetate as

an eluant. The title compound is obtained (colourless solid):

NMR:
Main component: 1.37 (tBu), 2.64, 2.77, 2.92, 2.97, 3.12 (N-CH;), 3.79
(OCH3).
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The starting material (a compound of formula II) is obtained

as follows:

a) H-D-Lact-Pec-MeVal-Val-MeAsp(g-O-tert-butyl)-MeIle-MeIle-Gly-
MeVal-Tyr(}e)-0-benzyl
5.3 g H-D-Lact-Pec-MeVal-Val-MeAsp(B-0-tert-butyl)-Melle-
MeIle-Gly-MeVal-Tyr(Me)-OH (starting material for Example 52) are

reacted with dimethylformamide dibenzylacetal analogously to
Example 2. The crude product is purified by chromatography over
silicagel using hexane/ethyl acetate 1:5 as an eluant. The product is

a colourless foam.

b) H-D-Lact-(0-methanesulfonyl)-Pec-MeVal-Val-MeAsp(B-0O-tert-butyl)-
MeIle-MeIle-Gly-MeVal-Tyr(Me)-0-benzyl

4.5 g product of step a) above are dissolved in 35 ml of

pyridine, cooled to 0° and reacted with 0.56 ml of methanesulfonic
acid chloride added dropwise. After 3.5 hours at 0° the pyridine is
removed under reduced pressure, the residue extracted with ethyl
acetate and water. The organic phase is washed succes ively with 1 N
hydrochloxic acid, 2 % sodium hydrogen carbonate solution and
saturated sodium chloride solution, dried over sodium sulfate, and the
solvent is evaporated under reduced pressure. The resultant residue
is washed with diethylether and filtered, and a solid product is

obtained.
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¢) L-2-Azidopropionyl-Pec-MeVal-Val-MeAsp(B-O-tert-butyl)-
MeIle-MeIle-Gly-Me '2i-Tyr(Me)-0-benzyl

1.24 g sodium azide is added to a solution of 5.3 g product

of step b) above in 55 ml of dimethylformamide and the reaction
mixture is stirred for 6 hours at 60°. After cooling to room
temperature the mixture is diluted with ethyl acetate, washed 5 times
with water and once with saturated sodium chloride solution, dried
over sodium sulfate, and the solvent is removed under reduced
pressure. The residue is chromatographed over silicagel using
dichloromethane/ethyl acetate 1:2 to 1:5 as an eluant. The product is
a colourless resin (IR: 2120 cm~1!).

d) H-Ala-Pec-MeVal-Val-MeAsp(g8-O-tert-butyl)-MeIle-MeIlle-
Gly-MeVal-Tyr(Me)-0OH

1.2 g product of step c¢) above is dissolved in 50 ml of

ethanol and hydrogenated for 2.5 hours at normal pressure in a
hydrogen atmosphere using 10 % palladium over charcoal as an catalyst.
The product obtained after removal of the catalyst by filtration and

solvent evaporation under reduced pressure is a solid.



61%

-76- 900-%539

Example 65:

Cyclo-[Pec-MeVal-Val-MeAsp(B-0-tert-butyl)-MeIle-MeIle-Gly-MeVal-
Tyr(Me)-D-Ala]

[Ri, Rz, R3, Rs, Y = as for 1lst compound of Example 1;
Ry = -COOtBu; X = NH; C;o has D-configuration]

[process variant f); ring closure]

H-D-Ala-Pec-MeVal-Val-MeAsp(B-O-tert-butyl)-MeIle-MeIle-
ly-MeVal-Tyr(Me)-OH is cyclized in a manner analogous to Example 64.

The title compound is obtained as colourless foam:

NMR:

2.5:1 mixture of conformers
Main component: 1.32 (tBu), 2.79, 2.80, 2.88, 2.96, 3.06 (N-CH;),
3.76 :(0CH3).

The starting material (a compound of formula II) iz obtained

as follows:

a) H-L-lact-(0-toluol-4-sulfonyl)-Pec-MeVal-Val-
MeAsp(B-O-tert-butyl)-MeIle-MeIle-Gly-MeVal-Tyr(Me)-O-benzyl

To a solution of 3 g produc. of step b) under Example 64 in
50 ml of dry toluence is added with stirring 1.22 g
triphenylphosphine, 1.18 g zinc tosylate and 0.78 ml of
azidodicarboxylic acid diethyl ester. After 2 hours a further 1.22 g
triphenylphosphine and 0.78 ml of ester is added. After 3 days ac
room temperature the solvent is removed under reduced pressure and the
residue is chromatographed over silicagel using hexane/ethyl acetate

1:2 to 1:5 as an eluant. The product is a colourless foam.
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b) D-2-Azidopropionyl-Pec-MeVal-Val-MeAsp(B-0O-tert-butyl)-
MeIle-MeIle-Gly-MeVal-Tyr(Me)-0-benzyl

The product of step a) above is reacted with sodium azide

analogously to step c) under Example 64. The product is a colourless
foam (IR: 2120 cm-1).

¢) H-D-Ala-Pec-MeVal-Val-MeAsp(B-O-tert-butyl)-MeIle-MeIle-Gly-
MeVal-Tyr(Me)-0H
The product of step b) above is hydrogenated analogously to

step d) under Example 64. The product is a colourless foam.
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Example 66:

Cyclo—[Pec—HeVal—Val—HeAsp(B—O—tert—butyl)-HeIle—HeIle—Gly—HeVal—
Eyr(ﬂe)-D-Ala—Ala]

[Ri, R2y R3, Rs = as for lst compound of Example 1;
Ry = -CO0tBu; X = NH; Y = L-Ala; C,, has D-configuration]

[process variant f); ring closure]

'H—D-Ala—Ala—Pec—MeVal-Val-MeAsp(B—O—tert—butyl)—
MeIle-MeIle-Gly-MeVal-Tyr(Me)-OH is cyclised in a manner analogous to

Example 64. The title compound is obtained (colourless foam);

NMR: )
' Main component: 1.23 (CH;(Ala)), 1.33 (tBu), 2.72, 2.86, 2.88, 3.10,

3.20 (N-CH3), 3.76 (OCH3), 4.60, 4.95 (a-H(Ala)).
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The starting material (a compound ¢f formula II) is obtained

as follows:

a) 4-Nitrobenzyloxycarbonyl-D-Ala-Ala-Pec-MeVal-Val-MeAsp-(B-0-tert-
butyl)-MeIle-MeIle-Gly-MeVal-Tyr(Me)-0H
To a solution of 2.6 g H-Ala-Pec-MeVal-Val-
MeAsp(B-0-tert-butyl)-MeIle-Melle-Gly-MeVal-Tyr(Me)-OH [see step d)
under Example 64] in 20 ml of dimethylformamide are added 0.28 ml of

triethylamine and 779 ml 4-nitrobenzyloxycarbonyl-D-alanyl-
4-nitrophenylester and the reaction mixture is stirred for 4 days.
The mixture is then diluted with ethyl acetate and cgitated with
0.02 N hydrochloric acid. ' The organic phase is washed 5 times with
water and once with saturated sodium chloride solution, dried over
sodium sulfate, and the solvent is evaporated under reduced pressure.
The residue is chromatographed over silicagel using
dichloromethane/methanol 9:1 to 4:1 as an eluant. The product is a

colourless foam.

b) - H-D-Ala-Ala-Pec-MeVal-Val-MeAsp-(B-0O-tert-butyl)-MeIlle-
MeIle-Gly-MeVal-Tyr(Me)-OH
The product of step a) above is hydrogenated analogously to
Example 64, step d). The product is colourless (M.P. 182°9).
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Example ¢J:

Cyclo-[Pec-MeVal-Val-MeAsp(B-0O-tert-butyl)-MeIle-Melle-Gly-MeVal-
Tyr(Me:)-D-2Xa-D-Ala]

[Ryy Rz, Rz, Ry, Rs, X = as for Example 66;

Y = D-Ala; C,, has D-configuration]

[proress variant f); ring closure]

H-D-Ala-D-Ala-Pec-MeVal-Val-MeAsp(B-O-tert-butyl)-
MeIle-Melle-Gly-MeVal-Tyr(Me)-OH is cyclised in a manner analogous to

Example 64. The title compound is obtained (colourless foam):

NMR:
Main c¢omponent: 1.34 (tBu), 2.78, 2.85, 2.92, 3.01, 3.15 (N-CH;3), 3.78
(OCH3).

The starting material (a compound of formula II) is obtained

as follows:

a) 4-Nitrobenzyloxycarbonyl-D-Ala-D-Ala-Pec-MeVal-Val-
MeAsp(B-0-tert-butyl)-MeIle-MeIle-Gly-MeVal-Tyr(Me)-0H

H-D-Ala-Pec-MeVal-Val-MeAsp(B-/ ~tert-butyl)-MeIle-MeIle-Gly-
MeVal-Tyr(Me)-OH [see step c¢) under Example 65] is reacted analogously

to Example 64, step a). The product is a colourless foan.

b) H-D-Ala-D-Ala-Pec-MeVal-Val-MeAsp(B-O-tert-butyl)-MeIle-MeIle-
Gly-MeVal-Tyr(Me)-0H

The product of step a) above is hydrogenated analogously to

Example 64, step d). The product is a coluurless foam.

o
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Example 68:

Cyclo-[Pec-MeVal-Val-MeAsp(B-0-tert-butyl)-MeIle-MeIle-Gly—
MeVal-Tyr-L-Lact]

[er Rz: RS, Xr Y
R; = p-OH-Phe; R; = -CO00tBu; C;, has L-configuration]

as for 1lst compound of Example 1;

[process variant f); ring closure followed by deprotection]

H-D-Lact-Pec-MeVal-Val-MeAsp(B-0O-tert-butyl)-MeIle-MeIle~
Gly-MeVal-Tyr(tert-butyldimethylsilyl)-OH is reacted analogously to
Example 52. The compound obtained, cyclo-[Pec-MeVal-Val-
MeAsp(B-0O-tert-butyl)-MeIle-}ieIle-Gly-MeVal-Tyr(tert-butyl-
dimethylsilyl)-L-Lact] (colourless foam) is deprotected analogously to

Example 83. The title compound is obtained (colourless solid):

NMR:

6:1 mixture of conformers
Main component: 1.23 (d, J = 7 Hz, 10-HB), 1.34 (tBu), 2.76, 2.85,
2.96, 2.97, 2.99 (N-CH;), 5.57 (q, J = 7 Hz, 10-Ha), 6.23 (dd,
Ji1 = 4 Hz, J, = 10 Hz, 4-Ha).

The stacting material (a compound of formula II) is obtained

as follows:

a) Cyclo-[Pec-MeVal-Val-MeAsp(B-0O-tert-butyl)-MeIle-MeIle-Gly-~
MeVal-Tyr(tert-butyldimethylsilyl)-D-Lact]

" To a solution of Cyclo-[Pec-MeVal-Val-
MeAsp(B-0-tert-butyl)-Melle-MeIle-Gly-MeVal-Tyr-D-Lact] and 0.534 g
imidazol in 50 ml of dry dimethylformamide is added under stirring
1.15 g tert-butyldimethylchlorosilane and the reaction mixture is
stirred for 5 hours at 80°. After coeling to room temperature the

solution:is poured onto ice-water and the precipitate filtered off.
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The precipitate is washed with water, dried and treated with petroleum
ether. The product obtained is a colourless solid.

b) H-D-Lact-Pec—MeVal-Val-MeAsp(B-0O-tert-butyl)-MeIle-MeIle-Gly-
- MeVal-Tyr(tert-butyldimethylsilyl)-OH
The product of step a) above is reacted as described under
?' Example 52 for the preparation of the starting material therefor. The
; product is a colourless foam.
3

a
Gmn

The compounds of Examples 2 to 50 and 69 to 83 can also be
obtained according to process f) (ring closure) in a manner analogous

to Ekamples 52 and 64 to.68, vhereby for the-compouhds.wherein Ry is
carboxy. the carboxy group is transiently protected. '
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Cxample 69:

Cyclo-[Pec-MeVal-Val-MeAsp(B-0-benzyl)-MeIle-MeIle-Gly-
MeVal-Tyr(n-propyl)-D-Lact]

[Ryy, Rz, Rs, X, Y, Cipo = as for 1lst compound of Example 1;
R; = p-(n-propyloxy)-Phe; R; = -C00-benzyl]

[process variant g); hydrogenation at R3 group]

38 mg Cyclo-[Pec-MeVal-Val-MeAsp(pB-0-benzyl)-MeIle-MeIle-~
Gly-MeVal-Tyr(allyl)-D-Lact] (see Example 41) are dissolved in 3 ml of
ethanol and after addition of a spoontip of 10 % palladium on charcoal
hydrogenation is effected at room temperature and normal pressure.
After 4 hours the catalyst is filtered off and the filtrate is
concentrated. The residue is chromatographed over silicagel using
hexane/ethyl acetate as an eluant. The title compound is obtained

(colourless foam):

NMR:

1:1 mixture of. conformers
2.70, 2.78, 2.78, 2.82, 2.96, 3.00, 3.04, 3.07, 3.07, 3.36 (N-CHj3),
OCH3 is missing, 5.01, 5.09 (COOCH;-), 7.20-7.40 (Ar).

The compound of Example 12 can also be obtained according to

process g) (hydrogenation) in a manner analogous to Example 69.
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‘Example 70:

gyclo-[PécﬂueVal—Val—ﬂehSerdneIle—MellerGIyr

MeVal-Tyr (Me)-D-Lact] ‘
[Ryy Ray Ry, Rs, X, ¥, Cio = as for 1st compound of Example 1;

Ry = hydroxymethyl]
[process‘variant h); carboxy group teduction]‘

Chloromethylene-dimethylammonium chloride (prepared from
0.05 ml of dimethylfofmamide‘and 0.25 ml of oxalyl chloride in 15 ml
of dichlovomethane) and 375 mg first title cdmpound of‘Example 1 are
stirred for one hour at 0 to 4° in 5.5 ml of tetrahydrofuran and
1.5 ml of acetonitrile. A solution of 76 mg‘sodium boranate in 4 ml
of dimethylformamide is then added dropwise at -70° and stirring‘is 
pursued for 1.5 hour at -70°. The temperature of the solution is
allowved to rise to -10°, 4 ml of saturated aqueous ammonium chloride
solution are added and the solution is extracted between vater and
acetic acid ethyl ester. The organic phase is evaporated to dryness.
The crude product is chromatographed over silicagel using acetic acid
ethyl ester as an eluant. The title compound is obtained (amorphous):

NMR:

" 3:1 mixture of conformers

Main component: 2.50, 2.78, 2.87, 2.95, 3.44 (N-CHy), 3.78 (OCH,)).
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Example 71:

Cyclo-[Pec-MeVal-Val-MeAsp(B-al)-MeIle-MeIle-Gly-MeVal-Tyr(Me)-D-Lact]

[R:, Rz, R3, Rs, X, Y, Cyo = as for 1lst compound of Example 1;
Ry = formyl]

[process variant h); carboxy group reduction]

The title compound (colourless solid) is obtained in a
manner analogous to Example 70. The course of the reaction is
followed using thin-layer chromatography in order to avoid

over-reduction to the alcohol.

NMR:

1.5:1 mixture of conformers
Main component: 2.63, 2.78, 3.02, 3.04, 3.39 (N-CH;), 3.81 (OCH;),
9.70 (dd, J, = 3.5 Hz, J, = 1.5 Hz, CHO).
Other component: 2.69, 2.78, 2.88, 2.90, 3.08 (N-CH;), 3.75 (OCH3),
9.75 (d, br, J = 3 Hz, CHO).
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Example 72:

Cyclo-Pec-MeVal-Val-MehSer (Ac)-Melle-MeIle-Gly-—
MeVal-Tyr (Me)-D-Lact]

[Ry, Ry Ry, Rs, X, Y, Cyo = as for 1lst compound of Example 1;
Ry = acetoxymethyl]

[process variant i); acylation]

123 mg title compound of Example 70 are stirred at room
temperature with 0.1 ml of acetic acid anhydride and 0.1 mg
dimethylaminopyridine for 15 hours. The resultant mixture is
concentrated and treated with 0.1 N HCl/acetic acid ethyl ester. The
title compound (M.P. 184-195°; white crystals) is recovered from the

organic phase after drying (MgSO,) and solvent evaporation:

NMR:

4:1 mixture of conformers
Main component: 1.38 (10-CH;), 1.97 (CH,CO), 2.58, 2.77, 2.95,
3.00, 3.37 (N-CH3), 3.79 (OCH;).

Other component: 1.41 (10-CH;), 2.04 (CH;CO), 2.73, 2.77, 2.80,
2.86, 3.09 (N-CH3), 3.74 (OCH3).
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Example 73:

Cyclo—[Pec—HeVal—Val—HeAbu(7~N1)—HeIle-HeIle—Gly—HeVal-Tyr(He)—D—Lact]

[Ryy R2y Ry X, Y, C;o = as for 1lst compound of Example 1;
R3 = p-methoxyphenyl; R; = azidomethyl]

[process variant j); conversion to azide]

624 mg title compound of Example 72, 0.5 mg
dimethylaminopyridine and 0.44 mg mesyl chloride are stirred for
3 hours at 0° to 5§ in 9 ml of pyridine. The solution is evaporated
to dryness, the residue treated with 5 ml of water and the solution
agaiﬁ evéporated to dryness. The residue is stirred for 15 hours at
room temperatufe with 155 mg sodium azide in 9 ml of
dimethylformamide. .The mixture is then treated with acetic acid ethyl
ester/vater, the Orgénic phase is dried (MgSO4) and the solvent
évaporated; The crude prodhct:is purified by chromatography over
silicagel using acetic écid ethyl ester as an eluant. . The title

compound is obtained (colourless crystals, M.P. 216-223°).
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Example 74:

i : Cyclo-[Pec-MeVal-Val-MeAbu(y-Cl)-MeIle-MeIle-Gly-MeVal-Tyr(Me)-L-Lact]

[Ryy R:y Rs, X, ¥, C;¢y = as for 1lst compound of Example 1;
R3 = p-methoxyphenyl; R; = chloromethyl]

R  CRA N s

[process variant k); halogenation]

111 mg title compound of Example 72 and 154 mg tosyl
chloride are stirred for 64 hours at 50° to 60° in 7 ml of pyridine.
10 ml of water are added, the solution is concentrated under reduced
: "" pressure to about 2 to 3 ml and extracted with acetic acid ethyl
ester. The organic phase is successively washed with water, 0.1 N HCl
and saturated aqueous NaHCO; solution, dried over MgSQ; and evaporated
:: to dryness. The resultant crude product is purified by chromatography

over silicagel. The title compound is obtained (colourless resinj:

NMR:
2:1 mixture of conformers
Main component: 2.60, 2.78, 2.93, 3.02, 3.37 (N-CH;), 3.80 (OCH;).
ool Other componeént: 2.72, 2.78, 2.81, 2.86, 3.08 (N-C%;), 3.74 (OCH3).
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The following compounds of formula I are obtained in a
manner analogous to Example 72 [process variant i); acylation]
starting from the title compound of Example 70

(Ry, Ry, R3, Rg, X, Y, C;q = as for 1st compound of Example 1):

Example No. R4 Characterization data
75 -CH,0CO(CH; ), COOH colourless resin; NMR*
76 -CH,0C0-(2-CO0H-Phe) colourless resinj; NMR"
*NMR.

Example 75: 4:1 mixture of conformers
Main component: 2.78, 2.78,.2.98, 3.03, 3.30 (N-CH;), 3.80 (OCH3),
2.57 (COCH,CH;CO).

Example 76: 1:1 mixture of conformers
Main component: 2.57, 2.59, 2.79, 2.79, 2.81, 2.88, 2.89, 3.00,
3.06, 3.08 (NCH3), 3.74, 3.80 (OCH3), 7.2-7.8 (Ar).
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Example 77:

Cyclo-[Pec-MeVal-MeVal-MeAsp( B—OCHi )-MeIle-MeIle-Sar-MeVal-
MeTyr(Me)-D-Lact]

[Ry; Ryy X, Y, C;9 = as for 1st compound of Example 1;
R3 = p-methoxyphenyl; R; = -COOCH;; Rs = methyl]

[process variant m); permethylation]

To 337 mg cyclo-[Pec-MeVal-Val-MeAsp-MeIle-MeIle-Gly-
MeVal-Tyr(Me)-D-Lact] (first title comnound of Example 1) and 317 mg
18-Crown-6 (1,4,7,10,13,16-hexaoxacyclooctadecane) dissolved in 10 ml
of dry tetrahydrofuran is added under argon at -20° potassium hydride
(240 mg of a commercial 20 % suspension in oil are made essentially
oil-free by digestion with hexane). After 5 minutes of stirring at
-20°, 0.25 ml of methyl iodide is added dropwise at -20°. After
48 hours at -20° the reaction mixture is carefully poured onto
ice-water, acidified with 0.1 N hydrochloric acid and extracted with
ethyl acetate. The organic phase is washed with water, dried over
sodium sulfate and the solvent is removed under reduced pressure. The
crude produét is chromatographed over silicagel using ethyl acetate as
an eluant. The title compound is obtained (colourless foam):

NMR:
Single component: 2.46, 2.73, 2.76, 2.83, 2.91, 2.97, 3.03, 3.09
(N-CH3), 3.62 (COOCH3),; 3.81 (OCH3).
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The follpwing compound of formula I is obtained in a manner
analogous to Example 77, starting from the corresponding compound of
formula I wherein Rs is hydrogen
[Ry, Ry, X, Y, Cig = as for 1lst compound of Example 1; -

R; = p-methoxyphenyl]:

Example No. R, Rs '~ Characterization data
78 -C00tBu - ‘ methyl colourless foém; NMR*"
e, &
v *NMR: - o | o
Single component: 1.43 (tBuj, 2.46, 2.73, 2.76, 2.84, 2.91, 2.98,
:‘;j} 3.02, 3.08 (N-CH3), 3.81 (OCH,;).
':(’
et f
=:{'«
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Example 79:

Cyclo-[Pec-MeVal-Val-MeAla-MeIle-MeIle-Gly-MeVal-Tyr(Me)-D-Lact]

[Ri, Rz, R3, Rs, X, Y, C;o = as for 1lst compound of Example 1;
Ry = -H]

[process variant n); decarboxylation]

900 mg Cyclo-[Pec-MeVal-Val-MeAsp(B-0-phenylselenyl)-
Melle-Melle-G)y-MeVal-Tyr(Me)-D-Lact] are heated to boiling
temperature in 36 ml of xylene and the mixture is reacted with
0.325 ml of tributyl tin hydride and 1 ml of azoisobutyronitrile.
After 2 hours of boiling under reflux the solution is evaporated and
the residue chromatographed over silicagel using dichloromethane/
diisopropylether/methanol 10:4:1 as an eluant. The title compound is

obtained (colourless crystals from hexane/ethyl acetate; M.P. 158°).

The starting material is obtained as follows:

To a solution of chloromethylene-dimethylammonium chloride
(prepared from 0.38 ml of dimethylformamide and 0.14 ml of oxalyl
chloride in 2.5 ml of acetonitrile) is.added dropwise at -30° 337 mg
first title compound of Example 1 dissolved in 2.5 ml of acetonitrile,
followed by 0.75 ml of pyridine and 1.5 ml of a 0.35 M solution of
phenylselenylhydride in benzene. The temperature is allowed to rise
to =10° and stirring is ¢ontinued for 18 hours at that temperature.
The reaction mixture is added onto ice-cold 0.1 N hydrochloric acid
and extracted thrice with ethyl acetate. The organic phase is washed
5 times with water, dried over sodium sulfate and the solvent is
evaporated under reduced pressure. The crude product is
chromatographed over silicagel using dichloromethane/diisopropylether/
methanol 10:4:1 as an eluant. Cyclo-[Pec-MeVal-Val-
MeAsp(B-0O-phenylselenyl)-MeIle-MeIle-Gly-MeVal-Tyr(Me)-D-Lact] is
obtained (colourless solid).

~s
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Example 80:

,,,,,

MeIle-MeIle-Gly-MeV:.l—-Tyr{¥e)--D--Lact]

[Ri, R2y Rsy, Xy Y, Cio = as for 1lst compound of Example 1;
R; = p-methoxyphenyl; R; = -CH=CH-COOtBu]

[process variant o); formyl conversion]

0.11 g title compound of Example 71 and 0.05 g
tert-butoxycarbonylmethylentriphenylphosphorane are stirred for
20 hours in 4 ml of toluene at room temperature. The solvent is
evaporated under reduced pressure. The residue is chromatographed
over silicagel using hexane/ethyl acetate 1:4 as an eluant. The title

compound is obtained (colourless solid; M.P. 176-178°);

NMR:

3:1 mixture of conformers
Main component: 1.39 (tBu), 2.65, 2.78, 3.01, 3.04, 3.38 (N-CH;),
3.79 (OCH3), 5.83 (d, J = 15 Hz, olefinic H).
Other component: 1.40 (tBu), 2.71, 2.79, 2.83, 2.85, 3.08 (N-CHj3),
3.73 (OCHJ),.S.BO (d, J = 15 Hz, olefinic H).
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Example 81:

Cyclo-[Pec-MeVal-Sar[(S)-(3-tert-butoxycarbenyl)propyl]-
MeIle-MeIle-Gly-MeVal-Tyr(Me)-D-Lact]

[Ry, Ry, ®5, X, Y, C;o = as for 1lst compound of Example 1;
R; = p-methoxyphenyl; Ry = -(CH;),C00tBu]

[process variant p); hydrogena..on at Ry group]

0.035 g of title compound of Example 80 is dissolved in 3 ml

of ethanol and treated with a spoontip of palladium 10 % on charcoal.

s ' Si4-

; o les Hydrogenation is effected for 18 hours at normal pressure under
E cae o hydrogen atmosphere. . The catalyst is filtered off, the solution
% :.:::o evaporated to dryness. The residue is purified by treatment with
I
i veses s diethylether/petroleum ether, the title compound is obtained
i ° &
! asee (colourless solid; M.P. 159-162°);
E sse0
NMR:
4:1 mixture of conformers
sese Main component: 1.39 (tBu), 2.59, 2.79, 2.96, 2.99, 3.40 (N-CH,;),
3.79 (OCH;3).
Tt Other component: 1.39 (tBu), 2.69, 2.84, 2.86, 3.02, 3.11 (N<«CHj3),
Xxx . 3.74 (0CH3)-
o t ¢
.ota g:.’
[ 3 4.(-:\:“
X4 f.\
K L ] 4 C
}' L3 cc
i
; )
o
L5
!
15 P
TR
:]: 1
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Example 82:

Cyclo-[Pec-MeVal-Val-MeAsp(B-L-valinolamide)-MeIle-MeIle-Gly-MeVal-
Ty1(Me)-D-Lact]

[Ry, Rz, Rs, X, Y, C;o = as for 1st compound of Example 1;
Ry = p-methoxyphenyl; Ry = -CONHC(iPr)CH,0H]
H

[process variant deprotection]

0.22 g Cyclo-[Pec-MeVal-Val-MeAsp[B-L-valincl(0-tert--butyl-
dimethylsilylether)amide]-MeIle-MeIle-Gly-MeVal-Tyr(Me)-D-Lact]
(compound of Example 34) are dissolved in 10 ml of acetonitrile, the
solution is cooled to 0° and treated with 0.5 ml of 40 % aqueous
hydrofluoric acid solution.. After one hour the temperature is allowed
to rise to room temperature and left at that temperature until the
starting material has been consumed (control via thin-layer
chromatography). The reaction mixture is then poured onto ice-water,
extracted thrice with ethyl acetate, the organic phase is washed once
with saturated sodium hydrogen carbonate solution and thrice with
water, dried over sodium sulfate and the solvent is evaporated under
reduced pressure. The rzsidue is purified by chromatography over
silicagel using hexane/ethyl acetate 1:5 as an eluant. The title

compound is obtained (colourless solid; M.P. 161-163°);

NMR:

3:1 mixture of conformers
Main component: 2.68, 2.78, 2.84, 2.93, 3.17 (N-CH3), 3.77 (OCH3).
Othef component: 2.58, 2.79, 2.99, 3.00, 3.43 (N-CH;), 3.81 (OCH3).
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The following compound of formula I is obtained in a manner
analogous to Example 82 starting from the compound of Example 63
[£1, Ra, Rs, X, Y = as for 1st compound of Example 1;
R3 = p-methoxyphenyl; C;, has the L-configuration]:
Example No. Rq Characterization data
i
83 ~CONHC(iPr)CH,0H colourless solid; NMR*
s L4
Yo ae *NMR:
:,:mt' 3:1 mixture of conformers
° m::r Main component: 2.58, 2.61, 2.63, 3.09, 3.18 (N-CH;), 3.80 (OCH;).
(X ]
ces Other component: 2.76, 2.82, 2.83, 2.87, 3.06 (N-CH3), 3.76 (OCH;).
& L 5
sECE
<
‘e
(X3 -
Qt‘ €
€ [3
¢ 3€
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The compounds. of the invention possess pharmacacological

activity. They are, therefore, indicated for use as pharmaceuticals.

They possess anti-fungal activity. They are thus indicated

for use in treating diseases and infections caused by yeasts and
yeast-like fungi.

In particular they show inhibitory activity in vitro and in
vivo against various yeasts and yeast-like fungi but no activity could
be determined against suitable representatives of gram-positive and
gram-negative bacteria employing known methods.

In series dilutjon tests effected in malt extract medium

with incubation at 27°C for 48 to 72 hours the minimum inhibitory

e et concentrations (MIC) are from about 1.5 mg/ml to about 25 mg/ml.
E,;v : This activity can also be demonstrated in vivo on rats
H it:travaginally infected with Candida. In this test ovarectomised rats

wvhich have been pretreated with oestradiol benzoate are infected

:,{; vaginally and then treated parenterally or perorally on 2 successive
ccos days. The success of treatment is determined by the presence or
absence of fungus in the vagina. BSystemic activity is detected after
i.p. and p.o. treatment in a dosage range of from about 25 mg/kg to
about 300 mg/kg body weight. Local treatment results in cure at a

concentration of from about 0.1:'7 to about 1 %.

For the above-mentioned use the dosage will of course vary
ge© depending upon the compound employed, mode of administration and
condition to be treated. Vith larger mammals, satisfactory results
are generally obtained when administering at a daily dosage of from

o el about 300 mg to about 3000 mg, conveniently given in unit dosages one

O Tl to four times daily or in sustained release form.
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Further, the compounds sf the invention possess activity in
increasing sensitivity to, or in increasing the, efficacy of,
chemotherapeutic drug therapy. They are thus indicated for use in
reversing chemotherapeutic drug resistance of varying types, e.g.
acquired or itinate, or in increasing sensitivity to administered drug
therapy. Forms of chemotherapeutic drug therapy to which the present
invention is applicable include, for example, anti-parasitic, e.g.
anti-viral, anti-bacterial, anti-fungal or anti-protozoal chemotherapy
such as e.g. in the therapy of malaria, and in particular anti-cancer
or anti-tumor, anti-neoplastic or cytostatic chemotherapy.

They are accordingly indicated for use e.g. a3 a means of
reducing regular chemotherapeutic dosage levels, for example in the
case of anti-neoplastic or cytostatic drug therapy, as a means of
decreasing overall drug toxicity and, more especially, as a means of
reversing or reducing resistance, including both inherent and acquired
resistance to chemotherapy.

This activity is evidenced in the following test methods:

1. Restoration of sensitivity to antineoplastic/cytotoxic, anti-tumor

drug substances (in vitro) (described in EP 296122):

In the above test model the compounds of the invention are
effective in increasing sensitivity to CTDS (cancer therapeutic drug
substances), e.g. DR (daunorubicin), VC (vincristine), AM
(adriamycin), etc. at a dosage of from 0.1 ug/ml to 1.0 pyg/ml or from
1 pM to 5 uM.

2. Restoration of sensitivity t» antineoplastic/cytotoxic, anti-tumor

drug substances (in vivo) (described in EP 296122):

Results obtained show no significant difference in mean
survival time between groups 1 (no drug-substance therapy/ no test
substance),'Z (drug-substance therapy/ no test substance) and
3 (no drug-substance therapy/ test substance). In group 4
(drug-substance therapy‘+ test sithotance) receiving test substance at
dosages of test substance of from 10 mg/kg to 100 mg/kg p.o. daily,

substantial increase in survival time (e.g. of the order of 2 to 3

~fold or:greater) as compared with both groups 2 and 3 is observed.
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Dosages to be employed in practicing the above reversal of
chemotherapeutic drug resistance use, of course, vary depending e.g.
on the compound.used, the condition to be treated (for example the
disease type and the nature of resistance), the effect desired and the
mode of administration. In general, however, satisfactory results are
obtained on administration orally at dosages of the order of from
about 1 mg/kg to about 20 mg/kg daily or up to 50 mg/kg daily, e.g. of
the order of from about 5 mg/kg to about 10 mg/kg or up to 15 mg/kg
daily administered once or in divided doses two to four times per day,
or on administration parenterally, e.g. intravenously, for example by
i.v. drip or infusion, at dosages of the order of from about 0.5 mg/kg
to about 7.5 mg/kg or up to 10 mg/kg daily, e.g. of the order of from
1.5 mg/kg or 2.0 mg/kg up to 5.0 mg/kg daily. Suitable daily dosages
in the large mammal are of the order of from about 50 mg to about 10uc
mg or up to 2500 mg p.o., ‘e.g. of the order of from about 250 mg to
about 500 mg or up to 600 mg p.o., or of the order of from about 25 mg
to about 375 mg or up to 500°mg i.v., e.g. of the order of from about
75 mg to about 100 mg or up to 230 mg i.v.

The preferred dosage range is from about 10 mg/kg to about

50 mg/kg p.o. daily.
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Whilst the chemotherapeutic drug resistance reversing
activity is the main activity of the compounds of the invention and
the compounds of the invention normally possess the type of activity
which is usually associated with compounds of the structural class of
cyclosporins, namely immunosuppressant activity, only to an
insignificant degree or not at all, some of the compounds of the
invention may possess some such immunosuppressant and
anti-inflammatory properties.

‘ ‘This activity may e.g. be determined according to the test
methods described in EP 315978.
These particular. compounds of the invention are therefore
Cen e indicated as immunosuppressant and antiinflammatory agents for use in

the prevention and treatment of conditions requiring‘immunosuppreSSion

< ) . . . L
¢ and of inflammatory conditions.
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The compounds of the invention may be administered
systemically or topically, by any conventional route, in particular
enterally, e.g. orally, e.g. in the form of tablets or capsules, or
topically, e.g. in the form of lotions, gels or creams. A tablet
contains e.g. about 50 parts (w/w) of a compound of the invention and

about 200 parts (w/w) of an inert carrier or diluent.

Pharmaceutical compositions comprising a compound of the
invention as defined above in association with at least one
pharmaceutical acceptable carrier or diluent may be manufactured in

conventional manner by mixing with a pharmaceutically acceptable
carrier or diluent.

The acute toxicity of the compounds of the invention in the
mouse is above 100 mg/kg p.o.
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Preferred in the above reversal of chemotherapeutic drug
resistance reversing use are compounds possessing a relatively low
level or no immunosuppressant and anti-inflammatory activity, e.g the
compounds of formula I wherein R; is other than carboxy. Particularly
preferred in this indication are the compounds of Example 22 and

especially of Example 52, i.e.cyclo-[Pec-MeVal-Val-

it AT

MeAsp(B-O-tert-butyl)-MeIle-MeIle-Gly-MeVal-Tyr(Me)-L-Lact].

Preferred in the above anti-fungal use are especially the
compounds of formula Ia. Particularly preferred in this indication

are the title compounds of Example 1, especially the first title
compound of Example 1.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A pipecolic acid-containing peptolide wherein the peptidic

backbone includes at least 9 a-amino acid residues joined together by
peptide bonds.

2. A compound according to claim 1 which is a cyclopeptolide.

3; A compound according to claim 1 which is a compound of formula I

LR Y

e £
[
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one of R; and R; is methyl and the other is hydrogen or methyl;

Ry is:

R4 is:

cyclohexyl; cyclohexenyl; cyclohexadienyl; or phenyl

substituted in the para position by a group -OR¢ wherein

-0R¢ is hydroxy, alkoxy, alkenyloxy, acyloxy, geranyloxy,
alkoxycarbonyloxy, aralkoxycarbonylmethoxy, aralkoxy or
aralkoxy substituted by a lower alkyl group or halogen;

hydfogen; carboxy; alkoxycarbohyl optionally mono- or
plurisubstituted by aryl; alkenyloxycérbdnyl;
alkéninyloxycarbonyl; benzyloxycafbonyl; aryloxycarbonyl;
trimethylsilylethoxycarbonyl; formyl; alkyléarbonyl;
aralkylcarbonyl; ‘ o
a group of formula ;CONHCH(R7)COOR, or aCO§jFHCDOR, wherein
Ry
R; is the side chain moiety of a naturally-occurring
amino acid and
Rg is alkyl optionally mono- or
plurisubstituted by aryl; alkenyl; alkeninyl; benzyl
aryl; or trimethylsilylethyl;

900-9539
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a group selected from the following six ring structures:

—co
\ AN
[X>)
H \
- c0-0 ©

‘ : ‘ 'CD - O \
‘ o | NocH, co
\ T
{ a group -CONRgR;, wherein
either |
Rg and Ry, independently are: benzhydryl; alkyl;
':::tf o aralkoxycarbonylalkyl; ﬁrimethylsilylmethyl;
.:.:: furylmethyl; alkenyi; hydroxyalkyl; alkoxyalkyl;
alkoxycarbonylalkyl; aryl; aryl substituted by an
‘:::r; alkyl or an amino moiety or by halogen;
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trialkylsilyloxyalkyl; alkoxy; hydrogen; a group

selected from the following six ring structures:

N

or dialkylaminoalkyl;

or
Ry and R;y  together with the nitrogen atom to which they
are bound form a saturated, optionally substituted

5- or 6-membered ring;

hydroxymethyl; alkoxymethyl; acyloxymethyl optianally
substituted in the acyl part; dialkylaminomethyl;
diacylaminomethyl optionally substituted in the acyl part(s);
acyl(alkyl)aminomethyl optionally substituted in the acyl
part; sulfhydrylmethyl; alkylthiomethyl; acylthiomethyl
optionally substituted in the acyl part; alkylmethyl;
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alkenylmethyl; azidomethyl; methyl; halogenomethyl; a group of

COO- CHy -
| ~CH,-0-CO-NH
formula or

cyano; 2-(alkoxycarbonyl)ethyl; or 2-(alkoxycarbonyl)ethenyl;
all three Rs groups are identical and are hydrogen or methyl;
X is oxygen or imino; and
Y is a direct bond or a group INHCH(CH; ) -3
with the proviso that
when Rs is methyl,
then R; and R, are methyl and R; is other than carboxy,

in free form or where appropriate in salt form.

4. A compound according to claim 3 wherein the carbon atom in the

10 position indicated in formula I is in the D-configuration.

5. A compdund according to claim 3 wherein the carbon atom in the

10 position indicated in formula I is in the L-configuration.
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6. A compound according

7. A compound according ‘*

8. A compound according

9. A compound according
~CONHCH(CH3 ) -.

10. A compound according

D-configuration.

11. A compound according

L-configuration.

12. A compound according

13. A compound according

14. A compound according

15. A‘compound according

to

to

to

to

to

to

to

to

to

in para position by a group

-108-

claim 3

¢laim 3

claim 3

claim 3

claim 9

claim 9

claim 3

claim 3

claim 3

claim 3

-OR¢ as

wvherein

wherein

wherein

wherein

vherein

wherein

wherein

wherein

wherein

wherein
defined

Ry

Rs

Rs

Ry
in

is

is

is

is

is

is

900-9539

oxygen.

imino.

a direct bond.

a group

in the

in the

and R; are identical.

is hydrogen.

is methyl.

is phenyl substituted

claim 3.
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16. A compound according to claim 3 wherein Ry is hydrogen; carboxyl;

alkoxycarbonyl optionally moro- or plurisubstituted by aryl;

alkenyloxycarbonyl; trimethylsilylethoxycarbonyl; formyi; (1l- or
2-adamantyl)oxycarbonyl; (l-adamantyl)methoxycarbonyl;
bornyloxycarbonyl; -CONRgR;, wherein either Ry and R;, independently
are benzhydryl, alkyl, aralkoxycarbonylalkyl, trimethylsilylmethyl,
furylmethyl, alkenyl, hydroxyalkyl, alkoxycarbonylalkyl, aryl, aryl
substituted by halogen, trialkylsilyloxyalkyl, hydrogen, 1l- or
2-adamantyl, or dialkylaminoalkyl, or wherein Ry and R;, together with

the nitrogen atom to which they are bound form a saturated, optionally

v ¢ substituted 5- or 6-membered ring; hydroxymethyl; acyloxymethyl
L T t
S0 optionally substituted in the acyl part; azidomethyl; methyl;
Bel s halogenomethyl; 2-(alkoxycarbonyl)ethyl; or 2-(alkoxycarbonyl)ethenyl. -
e ie
YCd
ks
cecd
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17. A compound according to claim 3 of formula Ide

Ide

wherein
R; and R, are as defined in claim 3;

Ryd® with the exception of aralkoxy substituted by a lower alkyl group

or halogen has the significance indicated in claim 3 for R;;

R4de ‘has the significance indicated in claim 3 for Ry, with the
following exceptions:

hydrogen; alkoxycarbonyl mono- or plurisubstituted by aryl;
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a group -CONRg9R; 9 wherein
either
Rs? and R;o? independently are: aralkoxycarbonylalkyl;
alkoxycarbonylalkyl; unsubstituted aryl other than phenyl;
aryl substituted by an alkyl or an amino moiety or by
halogen; trialkylsilyloxyalkyl; or a group selected from the

following six ring structures:

s
ey oY

or
Rg® and R;o9 together with the nitrogen atom to which they
‘are bound form a saturated, optionally substituted 5- or

6-membered ring;

acyloxymethyl substituted in the acyl part; diacyloxyaminomethyl
substituted in the acyl part(s); acyl(alkyl)aminomethyl
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substituted in the acyl part; acylthiomethyl substituted in the
acyl part;

2-(alkoxycarbonyl)ethyl; or
2-(alkoxycarbonyl)ethenyl;

Rs, X and Y are as defined in claim 3,
with the proviso that

when Rs is methyl

then R; and R; are methyl and Ry is other than carboxy,

e e
: :;g in free form or where appropriate in salt form.
v e
tee -
:cfj 18. A compound according to c¢laim 17 with the further provisc that
cerco when R34® is para-methoxyphenyl,
eces R4d® is carboxyl,
e Rs is hydrogen;,
X is oxygen and
Y is a direct bond,
LI then the carbon atom in the 10 position in formula I is in the

¢t T
¢ to L-configuration.

o tC

cenc
[

ce
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19. A compound according to claim 3 of formula Iss

Iss

O

t (‘7.,
fer
2:;;
ecc
sece wherein
ceet Ry, Ry, Rs, X and Y are as defined in claim 3;
Ry® is phenyl substituted in the para position by'a group -ORg?®

cete wvherein -OR¢* ié selected from hydroxy, alkoxy of } to 4 carbon
t:':g‘ 7 atoms, alkényloxy of 3 to 5 carbon atoms whe;ein'the double bdnd
Sefort is separated from the oxygen atom by at least 2 carbon atoms,
Ceece - acyloxy of 2 to 5 carbon atoms, geranyloxy,
feet l phenylalkoxycarbonylmethoxy of 7 to 9 carbon atoms in the

phenylalkoxy part, phenylalkoxy of 7 to 9 carbon atoms or

ce - phenylalkoxy of 7 to 9 carbon atoms monosubstituted by halogen of

et

atomic number of from 9 to 35;

is: hydrogen; carboxy; alkoxycarbonyl of 2 to 10" carbon atoms;
alkenyloxycarbonyl of 4 to 10 carbon atoms wherein the double bond
is seﬁatated from the 0xygen atom by at least 2 carbon atoms;

benzyloxycarbonyl; benzhydryloxycarbonyl; phenoxycarbonyl;

b mimion om0

e
R AT
: “ _
L L
\\,/ / :
\\_,_
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trimeth}lsilylethoxycarbonyl; formyl; a group of formula
~CONHCH(R% )COORg® or -CON-CHCOORg® wherein
\!
i . R,%
R,;s is hydrogen, isopropyl or -(CH,;);- and
Rg® is alkyl of 1 to 4 carbon atems or benzyl;
a group selected from the following five ring structures:
CO
£33 -
tn [
R co
T — -C
5 “NH OCH ‘CO
¢e T @
3
svee
[ R X X3
.t-'t‘l
[
[3 [ 2
<t ¢
. a group -CONRg®R;,® wherein
ve o either one of Ry% and R;o* is hydrogen or alkyl of 1 to
Yo Chf 4 carbon atoms and the other is: benzhydryl; :1lkyl of 1
’ ':[’,“ to 6 carbon atoms; phenylalkoxycarbonylalkyl of 6 to 9
zij carbon atoms in the phenylalkoxy part and of 2 to 4

carbon atoms in the carbonylalkyl part;
trimethylsilylmethyl; furylmethyl; alkenyl of 3 to 5
carbon atoms wherein the double bond is separated from
the nitrogen atom by at least 2 carbon

et S

e
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atoms; hydroxyalkyl of 2 to 6 carbon atoms wherein the
hydroxy group is separated from the nitrogen atom by at
least 2 carbon atoms; alkoxycarbonylalkyl of 1 to .4
carbon atoms in the alkoxy part, of 2 to 4 carbon atoms
in the carbonylalkyl part and wherein the oxygen atoms
are separated from the nitrogen atom by at least 2
carbon atoms; prenyl optionally monosubstituted by
halogen of atomic number of from 9 to 35;
trialkylsilyloxyalkyl of 1 to 4 carbon atoms in the
alkyl parts bound to the silicium atom, of 2 to 6 carbon
atoms in the alkylene part and wherein the oxygen atom
is sepacated from the nitrogen atom by at least 2
carbon atoms; l-adamantyl; or dialkylaminpalkyl of
independently 1 to 4 carbon atoms in the alkyl parts, of
2 to 4 carbon atoms in the aminoalkyl part and wherein
the nitrogen atoms are separated by at least 2 carbon
atoms;

or

Ry* and R;¢® together with the nitrogen atom to which they
are bound form a l-piperidinyl ring;

hydroxymethyl; acyloxymethyl of 1 to 4 carbon atoms in the acyloxy
part and optionally substituted at the w carbon atom by carboxy or
2-carboxyphenyl; azidomathyl; halogenomethyl whercin the halogen
atom is of atomic number of from 9 to 35; 2-(alkoxycarbonyl)ethyl
of 1 to 4 carbon atoms in the alkoxy part; or

2-(alkoxycarbonyl)ethenyl of 1 to 4 cerbon atoms in the alkoxy
part;

with the proviso that,
when Rs is methyl,

then R; and R, are methyl and R4® is other than carboxy,

“in free form or where appropriate in salt form.
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20. The compound according to claim 3 wherein R; and R, are methyl, R,
is para-methoxyphenyl, Ry is tert-butoxycarbonyl, Rs is hydrogen, X is
oxygen, Y is a direct bond and the carbon atom in 10 position has the

L-configuration.

21. A compound according to claim 3 wherein Ry is para-methoxyphenyl,
R4 is carboxyl, Rs is hydrogen, X is oxygen, Y is a direct bond and

the carbon atom in 10 position has the D-configuration.
22. The compound according to claim 21 wherein R; and R, are methyl.

23. The compounds according to claim 21 wherein either R; is methyl

and R, is hydrogen or R; is hydrogen and R, is methyl.

24.  The compounds according to claim 3 wherein R;, R, and Rs are
methyl, R; is para-methoxyphenyl, Ry is either methoxycarbonyl or
tert-butoxycarbonyl, X is oxygen, Y is a direct bond and the carbon

atom in 10 position has the D-configuration.
25. A compound according to claim 3 wherein R; and R, are methyl, Rs
is hydrogen, X is oxygen, Y is a direct bond and the carbon atom in

10 position has the D-configuration.

26. The compound according to claim 25 wherein Ry is

-para-methoxyphenyl and Ry is -CONHCH;SiMej.
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27. The compounds according to claim 25 wherein R; is
para-methoxyphenyl and Ry is -C00tBu, -COOBz, -COO(CH;);SiMe;,
-COO(CH;)7Me, -COO(CH;),tBu, -COO(CH;),iPr, -COOCH(CH;)tBu, -CO00allyl,
-COOPhe, -COOCH,(l-adamantyl), -CO0(l-adamantyl), -CO0(2-adamantyl),
-COObornyl, -COONHallyl, -CONHCH,(2-furyl), -CONHbenzhydryl,
~CONHCH,C00Bz, -CONHCH;COO0tBu, -CONHC(iPr)C00Bz, -CONHtBu,

H
-CONHneopentyl, -CONHC(iPr)COOtBu, -CONHisopentyl,
: _
-CO(piperidin-1-yl), -CONH(l-adamantyl), —CON.:ET_J,
H" oo tBu

~CONHC(iPr)CH,0Si(Me; ) tBu, -CONEt,,

]
-CONH(p-Br-Phe), -CONH(p-I-Phe), -CONH(CH;)3;NMe,, hydroxymethyl,
formyl, acetoxymethyl, azidomethyl, chloromethyl, -CH;0CO(CH,),CO0H,
~CH,0C0(2-CO0H-Phe), hydrogen, -CH=CH-COOtBu, -(CH;),;CO0tBu or
-CONHg(iPr)CHZOH.

H

28. A compound according to ¢laim 25 wherein R; is para-hydroxyphenyl.

29. A compound axcording to claim 28 wherein Ry is -COOtBu, -COOBz,
-CO0(CH;),SiMe;y, -COO-benzhydryl or -COOH.
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30. The compounds according to claim 25 wherein R; and Ry are,
respectively, either

p-tert-butoxyphenyl and -COOtBu or

p-allyloxy and -COOtBu or

p-allyloxy-Phe and -C00Bz or

p-allyloxy-Phe and -COO(CH,);SiMe; or

p-allyloxy-Phe and -C00allyl or

p-[Bz0C(=0)CH;0]-Phe and .-COOBz or

p-[Bz0C(=0)CH,0]-Phe and ~COO(CH2)SiMe; or

p-Bz0-Phe and -COO(CH,),;SiMe; or

p-(4-bromobenzyloxy)-Phe and -COO(CH;),SiMe; or
p-(4-chlorobenzyloxy)-Phe and -CO0(CH;),SiMe3 or
p-[(E)-3,7-dimethyl-2,6-octadien-1-yloxy]-Phe and -COO(CH;),;SiMe; or
p-(ethoxycarbonyloxy)-Phe and -COO(CH;),SiMe; or
p-(acetoxy)-Phe and -COOH or

p-(n-propyloxy)-Phe and -CCO-~benzyl.

31. A compound according to claim 3 vherein R; and R; are methyl, Rj
is para-methoxyphenyl, Rs is hydrogen, X is oxygen Y is a direct bond

and the carbon atom in 10 position has the L configuration,

32, A compound according to claim 31 vherein Ry is -CONHtBu,
-CONH-neopentyl, -CONHC(iPr)COOtBu, -CONHCH;SiHe;,-CGO(CHz)ztBu,
H
~COOCH(CH3 ) tBu, -COOCH,(1l-adamantyl), -CO(piperidin-1-yl),
-CONH(1-adamaiityl), -CONB-isopentyl, ~CONHC(iPr)CH;0Si(Me; ) tBu or
H H
_CONHC(iPr)CH,OH.

33. A compound according to claim 3 wherein R; and R, are methyl, Ry
is -COOtBu, Rs is hydrogen, Y is a direct bond and the carbon atom in
10 position has the L tonfiguration.
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34. The compounds according to claim 33 wherein either R; is

para-methoxyphenyl and X is imino or Rj is para-hydroxyphenyl and X is
oxygen.

35. The compounds according to claim 3 wherein R; and R, are methyl,
R; is para-methoxyphenyl, Ry is -COOtBu, Rs is hydrogen, X is imino,
the carbon atom in 10 position has the D configuration and Y is either
a direct bond or L- or D-alanyl.

36. A process for the preparation of a compound according to claim 1
comprising cultivation of an appropriate pipecolic acid-containing
peptolide-producing microorganism strain followed by isolation and
wvhere indicated appropriate chemical derivation.

37. A process according to claim 36 for the preparation of a compound
according to claim 2.
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38. A process for the preparation of a compound according to claim 3

in free form or where appropriate in salt form comprising

a) for the preparation of a compound of formula Ia

OCH

3

; ‘0 .o: O
‘i : .QQ' E Ia
2.0 5
ee s H }i"
¢ }
o:vnt: ]
l..: CH
ZOOH
et e
."‘c -
.l{!'f
wherein R; and R, are as defined in claim 3,
‘:f:>= cultivating an appropriate microorganism strain and iso%ating the

compounds of formula Ia from the resultant culture;

Bttt M IEACu b AR :
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] b) for the preparation of a compound of formula Ib

i
i Ib

t e

l(: Cdf

€

-

€

wecl wvherein the substituents are as defined in claim 3,
i appropriately esterifying a corresponding compound of formula Ic
i
i

Ic

§ wherein the substituents are as defined in claim 3;
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c¢) for the preparation of a compound of formula Id

Id

A
CO.N < 3
A

10

wherein the substituents are as defined in claim 3,

appropriately amidating a' corresponding compound of formula Ic;

d) for the preparation of a compound of formula Ie

OH

Ie
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&{ vherein the substituents are as defined in claim 3,

appropriately splitting off the ether group from a corresponding
compound of formula If

If

cccen

wherein R¢’ with the exception of hydrogen has the significance
indicated in claim 3 for R4 and

- the remaining substituents are as defined in claim 3;

e s i it
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e) for the preparation of a compound of formula Ig
‘ OR¢
6

Ig

¢ " vherein the substituents are as defined in claim 3,

appropriately introducing a group R¢' as defined in this claim inte a
 corresponding compound of formula Ie;
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f) for the preparation of a compound of formula Ih (= I)

Ih
% « ot
; ® ¢ ‘i‘
o TC
wvherein the substituents are as defined in claim'3,
nee ’ appropriately cyclising a corresponding compound of formula II
€t >/
L ¢ \
€
¥
L
ce
. e
H II
t‘»
.
€ r"

vherein the substituents are as defined in claim 3;

T

{
)
ik
Yoy
Nl
i
wy.
Bl
i
@i
§
;
)
|
:
£




Sy

_,_,
=
g/

~126-  900-9539

g) for the preparaEﬁQQ of a compound of formula Ij
6

I3

- H. o
wherein R¢" is alkylmethyl of altogether at least 3 carbon atoms.and
the remaining substituents are as defined in claim 3,

appropriately hydrogenating a corresponding compound of formula Ik

oRg'

Ik

---T

wherein R¢"’' is alkenylmethyl of altogether at least 3 carbon atoms

and the remaining substituents are as defined in claim 3;
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h) for the preparation of a compound of formula Im

Im

vherein R;; is formyl or hydroxymethyl and
the remaining substituents are are defined in claim 3,

appropriately reducing a corresponding compound of formula Ic;

o
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i) for the preparation of a compound of formula In
\<”
N Y—u/
In

-

wherein R;; is optionally substituted acyl and

the remaining substituents are as defined in claim 3,
appropriately acylating a corresponding compound of formula Io

Io

"CH
vherein the substituents are as defined in claim 3;
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j) for the preparation of a compound of formula Ip

Ip

ceel wvherein the substituents are as defined in claim 3,

appropriately converting to the azide a corresponding compound of
formula Io;

Lo
T
#1 Bl
(R}

i

i

!
Lo
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i
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I it
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I %,
.
ool
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k) for the preparation of a compound of formula Iq

Iq

wherein Hal is halogen and
the remaining substituents are as defined in claim 3,

appropriately halogenating a corresponding compound of formula Io;
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m) for the preparation of a compound of formula Ir

0
Ir
HC-
3C N\\\ (@] o
H

H,C < /U\‘H/

N 1

|
H3C

vherein Ry’ is alkoxycarbonyl optionally mono- or

plurisubstituted by aryl; alkenyloxycarbonyl;

alkeninyloxycarbonyl; benzyloxycarbonyl; aryloxycarbonyl;

or trimethylsilylethoxycarbonyl and

the remaining substituents are as defined in claim 3,
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appropriately permethylating a corresponding compound of formula Is

Is

0’ €
t i
[ 2
I
LE B
L 3
(3
T
[ X =
R
tR T
.‘:": . n \ ’ I3 . ) .
wherein Ry" 1s carbec:xy or a group Ry’ as defined in this claim and
the remaining substituents are as defined in claim 3;
e
t
.
.
o
X
L
o
& |
s
e
i
i
h
I
o5
poood R
%2 & :
o
oy 1l
=
b
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n) for the preparation of a compound of formula It

It

--IT

wherein the substituents are as defihed in claim 3,

 appropriately decarboxylating a corresponding compound of formula Ic;
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o) for the preparation of a compound ¢f formula Iu

Tu
RS-N\\\
H .
H <
3C ~
* X 4 H
- 3C
0e o
° ¢ wherein Ry"' is 2-(alkoxycarbonyl)ethenyl and
. the remaining substituents are as defined in claim 3,
Q‘:~‘ appropriately reacting a corresponding compound of formula Iv
i
Jl ...: 3
' LA ] €
. e o
i; o"o. [
: [ X RS
| .
1] ).
! 0
| 0
§ e H )
H ] $ C ' ’
l () ¢ h ]
| ‘e ¢ ’
iy e s ©
ﬁ' ® tc ‘
i : : CHO
H3C Hac/i\
H

wvherein the substituents are as defined in claim 3,

with a corresponding compound having an activated methylene group; or
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p) for the preparation of a compound of formula Iw

Iw
LK.} ®
L L X}
ces o
° es
e L3 k3
Qi'lt:(;
et «
L 3
wherein R¢%Vv is 2-(alkoxycarbonyl)ethyl and
the remaining substituents are as defined in claim 3,
.t"t:
"t ‘ appropriately hydrogenating a corresponding compound of formula Iu;
L 4 w
° £
‘tt't":
ve whereby for all above process variants and as a further process
variant any hydroxy and/or carboxy group(s) may be in prntected form
e and thereafter the protecting group(s) split off,

and recovering the resultant compound of formula I in free form or

where appropriate in salt form.
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39. A microorganism strain capable of producing a
compound of formula Ia as defined in claim 38 from the

Imperfect fungal class.

40. A microorganism strain according to claim 39 which
S 42508/F (NRRL 15761).

[N
n

41. A pharmaceutical composition comprising a compound
‘10 as defined in claim 1 together wit! a pharmaceutically

acceptable carrier or diluent.

42. A pharmaceutical composition according to claim 41
for treating diseases and infections caused by yeast and
15 yeast-like fungi. '
o 43. A pharmaceutical composition according to claim 41

for reversing chemotherapeutic drug resistance.

©o® a00e oo
.o

[y
eo oceo

otest 20 44. A pharmaCeutical composition according to claim 41
- for the prevention or treatment of conditions requ1r1ng

i immunosuppression or of 1nflammatory conditions.
45. Compounds of formula I or pfocesses for their

25 preparation, substantially as hereinbefore described with

- ' reference to the Examples.

)
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