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Description

Substituted heterocyclic carboxamides, their preparation
and their use as pharmaceuticals

The invention relates to substituted heterocyclic carbox-
amides, to their preparation and to their use as inhi-
bitors of prolyl-4-hydroxylase, and to their use as
pharmaceuticals for treating fibrotic diseases.

Compounds which inhibit the enzymes proline hydroxylase
and lysine hydroxylase bring about a very selective
inhibition of collagen biosynthesis by their influence on
the collagen-specific hydroxylation reactions. In the
course of these reactions, protein-bound proline or
lysine is hydroxylated by the enzymes proline hydroxylase
or lysine hydroxylase, respectively. If this reaction is
prevented by inhibitors, there then arisee a non-
functional, subhydroxylated collagen molecule which can
only be secreted by the cells into the extracellular
space in small guantities. Furthermore, the subhydroxy-
lated collagen cannot be incorporated into the collagen
matrix and is very readily degraded proteolytically.
These effects result in a diminution of the overall quan-
tity of collagen which is deposited extracellularly.

Inhibitors of prolyl hydroxylase are therefore suitable
substances for use in the theérapy of diseases in which
the deposition of collagens makes a substantial contri-

_ lég__._xg:ion to the clinical picture. These diseases include,

"’ . inter alia, fibroses of the lung, 1liver and skin

30

(scleroderma and cicatrizations following burns, injuries
and surgical intervention) and also atherosclerosis.

It is known that the enzyme proline hydroxylase is
efficiently inhibited by pyridine-2,4-dicarboxylic acid
and pyridine-2,5-dicarboxylic acid (K. Majamaa et al.,
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Eur. J. Biochem. 138 (1984) 239-245). However, these
compounds are oniy active as inhibitors in cell culture
at very high concentrations (Tschank, G. et al., Biochenm.
J. 238 (1987) 625 to 633).

Prodrugs of pyridine-2,4(5)-dicarboxylates are also
known. These are described in the relatively old German
Applications P 42 33 124.2, P 42 38 506.7 and P 42 09
424.0.

N-Oxalylglycines which are inhibitors of prolyl-4-
hydroxylase are disclosed in J. Med. Chem. 1992, 35, 2652
to 2658 (Cunliffe et al.), and EP-A-0 457 163 (Baader et
al.).

Hydroxyisoquinolinecarboxylic acid glycylamides and
hydroxfcinnolinecarboxylic acid glycylamides are
disclosed in Biochem. Soc. Trans. 1991, 19, 812 to 815
(Franklin et al.). 3-Benzyloxypyridine-2-carboxylic acid
(L-threonyl)amide and 3-benzyloxypyridine-2-carboxylic
acid ((Fmoc-Phg)-L-threonyl)amide hydrochloride are
disclosed in Liebigs Ann. Chem. 1986, 1 to 20, Kessler et
al.

It has now been found, surprisingly, that heterocyclic
carboxamides having an ether substituent, a thioether
substituent or an amino substituent in the ortho position
to the amide function have a strong inhibitory action on
prolyl-4-hydroxylase.

The'compounds according  to the invention conform to the
formula I

RI
R2 Q QR

Bl A
YN NH-A-B (1)

by

(0)m
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in which _

Q is O, 8, NR’ or a bond, —_—

X is O or 8, : Sheet Has Been Replaced

T e o I\ll\l\\\lll\\\\\l\ll\II\
if R' and R* form a cycle,

Y is N or CR},

m is 0 or 1,

A is (C,-C,) -alkylene, which is optionally substituted

by one or two substituents from the group halogen,
cyano, nitro, trifluoromethyl, (C,-C,)-alkyl, (C,-
C¢) ~hydroxyalkyl, (C,;~-C4) ~alkoxy, -0~ [CH,] .-
CH(z2¢,1.qyHal,, preferably (C,-C,)-fluorocalkoxy, (C,-

C,) -fluorocalkenyloxy, (C,-C,) -fluorocalkynyloxy,
-OCF,C1 or -O-CF,-CHFCl, (C,-C,)-alkylmexcapto, (C,-
Ce) -alkylsﬁlfinyl, (C,-C¢) ~alkylsulfonyl,
(C,-C¢) ~alkyl carbonyl, (C,-C¢) -alkoxycarbonyl,

carbamoyl, N-(C,-C,)-alkylcarbamoyl, N,N-di-(C,-C,)-
alkylcarbamoyl, (C,-C;) ~alkylcarbonyloxy, (C,-C,)-
cycloalkyl, phenyl, benzyl, phenoxy, benzyloxy,
anilino, N-methylanilino, phenylmercapto, phenyl-
sulfonyl, phenylsulfinyl, sulfamoyl, N-(C,-C,)-
alkylsulfamoyl or N,N-di-(C,-C,)-alkylsulfamoyl, or

by a substituted (C,-C,;)-aryloxy, (C,-C,;;)-aralkyl-
oxy, (C,-C,;)-aryl or (C,-C,,)-aralkyl radical which
carries in the aryl moiety 1, 2, 3, 4 or 5 identical
or different substituents from the group halogen,
cyano, nitro, trifluoromethyl, (C,-C;)-alkyl, (C,-
C¢) -alkoxy, -O-([CH,],-CH,,,, ,Hal, -OCF,Cl, -O-CF,-
CHFCl, (C,-C;)-alkylmercapto, (C,-C,)-alkylsulfinyl,
{C,-C¢) ~alkylsulfonyl, (C,-C,) -alkylcarbonyl, (C,~C)-
alkoxycarbonyl, carbanioyl, N-(C;-C,) -alkylcarbamoyl,
N,N-di- (C,-C,) -alkylcarbamoyl, -(C;-C¢) ~alkyl-
carbonyloxy, (C,-C,;)-cycloalkyl, sulfamoyl, N-(C,-
C,) -alkylsulfamoyl or N,N-di-(C,-C,)-alkylsulfamoyl,
or

by the substituents R® of the a-carbon atom of an a-
amino acid, it being possible to use the natural
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L-amino acids and their D-isomers:;

is an acid grouping from the group -COH,
-CONHCOR"’ , -CONHSOR' ", CONHSO,R"’ , -NHSO,CF,,
tetrazolyl, imidazolyl or 3-hydroxyisoxazolyl, where
R"/ is aryl, heterocaryl, (C,;-C,)-cycloalkyl or
(c,-C,) ~alkyl, opticnally monosubstituted by (C,-
C,,) ~aryl, heterocaryl, OH, SH, (c,-C,) -alkyl,
(C,-C,) ~alkoxy, (C,-C,)-thiocalkyl, (C,-C,)-sulfinyl,
(c,-C,) -sulfonyl, CF,, Cl, Br, F, I, NO,, -COOH,
(C,-C,) -alkoxycarbonyl, NH,, mono- (C,-C,-alkyl) -~amino,
di-(C,-C,~alkyl) ~amino or (C,-C,)-perfluorocalkyl,

R', R? and R® are identical or different and are hydrogen,

hydroxyl, halogen, cyano, trifluoromethyl, nitro,
carboxyl, (C,-C,)-alkyl, (C;-C,)-cycloalkyl, (C;-
C,) -cycloalkyl- (C,-C,;) -alkyl, (C;-C,) ~cycloalkoxy,
(C;-C;) -cycloalkyl- (C,~-C,,) ~alkoxy, (C;-C,) ~cyclo-
alkyloxy- {C,-C,) -alkyl, {C,-C;) ~cycloalkyloxy- (C,-
C,,) ~alkoxy, (C,-C;) -cycloalkyl- (C,-C;) ~alkyl-(C,~
C¢) ~alkoxy, (ICS-C,) -cycloalkyl- (C,-C,) ~alkoxy- (C,-
Ce) —alkyl, (C,-C;)-cycloalkyloxy-(C;-C,)-alkoxy-(C,-
Cg) -alkyl, (C,-C,) ~cycloalkoxy- (C,-C,) ~alkoxy-~ (C, -
Ce) ~alkoxy, (C,-C,;)-aryl, (C,-Cy)~aralkyl, (C,-C,)-~
aralkenyl, (C,-C,,)-aralkynyl, (C,-C,,)-alkenyl, (C,-
C,0) -alkynyl, (c,-C,,) ~alkoxy, (C,-C,,) ~alkenyloxy,
(C.-C,) ~alkynyloxy, retinyloxy, (C,-C,,) -alkdxy— (C,-
C,.) ~alkyl, (C,-C,,)-alkoxy-(C,-C,,) -alkoxy, (C,-C,,)-
alkoxy- (C,-C,) -alkoxy- (C,-C,) ~alkyl, (C.-C,,;) ~aryloxy.,
(C,-Cy) ~aralkyloxy, (C,-C,;)-aryloxy-(C,-C¢)-alkoxy,
(C,-C,,) ~aralkoxy- (C,-C,) ~alkoxy, (C,-C,¢) -hydroxy-
alkyl, {Cs-Cy6) ~aryloxy- (C,-C,) -alkyl, (C,-Cy¢) -
aralkoxy- (C,-C,) -alkyl, (C,-C,;) ~aryloxy- (C,-C,) -
alkoxy- (C,-C,) -alkyl, (C,-C,,) ~aralkyloxy- (C,-C,) -
alkoxy- (C,-C¢) ~alkyl, (C,-C,,) ~alkenyloxy- (C,-C,) -
alkyl, (C,-C,,)-alkynyloxy-(C;-C¢)-alkyl, retinyloxy-
(C,-C,) ~alkyl, -0-ICH,]1,-CH,.,,.,F,» -OCF,Cl, -OCF,-
CHFC1,

(C,-C,,) ~alkylcarbonyl, {(C,-C,) ~cycloalkylcarbonyl,
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(C4~C,;) ~arylcarbonyl, (C,-C,¢) ~aralkylcarbonyl,
cinnamoyl, (C,-C,,) ~alkenylcarbonyl, (C,-Chp) -

alkynylcarbonyl,

(C,-C,0) ~alkoxycarbonyl, (C,-Cy,) ~alkoxy-{(C,~-C,,) -
alkoxycarbonyl, (C.-C,;)-aryloxycarbonyl, | (C,-Cy¢) -
aralkoxycarbonyl, ({C,-C,)-cycloalkoxycarbonyl, (C,-
c;o‘) -alkenyloxycarbonyl, retinyloxycarbonyl, (C,-C,,) -
alkynyloxycarbonyl, (C,-C,;)-aryloxy-{C,;-C,)-alkoxy-
carbonyl, (C,~C,¢) ~aralkoxy- (C,-C¢) -alkoxycarbonyl,
(C,~C,) ~cycloalkyl- (C,-C;) ~alkoxycarbonyl, (C,-C,) -
cycloalkoxy- {C,-C,) -alkoxycarbonyl,

(C,~C,,;) ~alkylcarbonyloxy, (C,-C,)~cycloalkylcarbon-
yloxy, (C¢-Cy,) ~arylcarbonyloxy,  (C,-C,,)-aralkyl-
carbonyloxy, cinnamoyloxy, (C,-C,;)-alkenylcarbonyl-
oxy., (C,-C,;)-alkynylcarbonyloxy,

(C;-Cy,) -alkoxycarbonyloxy, (C,;-C,,)~alkoxy-(C,-C,,)-
alkoxycarbonyloxy, (C.-C,,)-aryloxycarbonyloxy, (C,-
C,¢) ~aralkyloxycarbonyloxy, (C;-C,) ~cycloalkoxycar-
bonyloxy., (C,-C,,)-alkenyloxycarbonyloxy, (C,-C,,)-
alkynyloxycarbonyloxy,

carbamoyl, N-(C,-C,,) -alkjrlcarbamoyl, N,N-di-(C,-
C,,) -aikylcarbamoyl, N- (C,-C,) ~cycloalkylcarbamoyl,
N,N-dicyclo-(C,-C,) ~alkylcarbamoyl, N-(C,-C,,) ~alkyl-
N- (C;-C,) -cycloalkylcarbamoyl, N- ( (C;-C,) ~cycloalkyl-~
(C,~C¢) -alkyl) carbamoyl, N-(C,~-C)-alkyl-N-((C,-C,)-
cycloalkyl- (C,-C() -alkyi) carbamoyl, N-{+)-dehydro-
abietylcarbamoyl, N- (C,-C;) ~alkyl-N- (+) ~dehydro-
abietylcarbamoyl, N- (c‘-én) -arylcarbamoyl, N-{C,-
C,¢) -~aralkylcarbamoyl, N-(C,-C;,) ~alkyl-N- (Ce-Cy,) ~
arylcarbamoyl, N-(C,-C,,)-alkyl-N-(C,-C,.)-aralkyl-
carbamoyl, N- ((C;-C,,) ~alkoxy- (C,-C,,) ~alkyl) carba-
moyl, N- ((C¢-Cy¢) ~aryloxy- (C,-C,,) ~alkyl) carbamoyl,
N-({C,~C,¢) ~aralkyloxy- (C,-C,,) -alkyl) carbamoyl, N-
(C,-Cyo) ~alkyl-N- ((C,-C,,) —alkoxy~ (C,=C,,) -
alkyl)carbamoyl, N-(C;~-C;,) ~alkyl-N-((Cs-C,;) -
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aryloxy(C,-C,,) ~alkyl) carbamoyl, N- (C,-Cm) -alkyl-N-
({C,-C,,) ~aralkyloxy- (C,-C,,) ~alkyl) carbamoyl, or
CON(CH,},, in which a CH, group can be replaced by O,
8, N-{(C,-C,)-alkylimino, N-(C;-C,)-cycloalkylimino,
N- (C,-C,) ~cycloalkyl- (C,-C,) -alkylimino, N-(Ce-C,,) -
arylimino, - N-(C,-C,) -aralkylimine or N-(C,-C,)-
alkoxy- (C,~-C,) ~alkylimino, and h is from 3 to 7,

-6 -

a carbamoyl radical of the formula IIX

R* H

—co NR'")Y =T (1),

0 s

in which

"R* is the substituent of an a-aminoc acid to.which

the L- and D-amino acids belong,
s is 1, 2, 3, 4 or 5, and
T is OH, OR or NR'R™, where

R*, R™ and R'"™ are identical or different and are
hydrogen, (C¢-C,;)-aryl, (C,-C,,)-aralkyl, (C,-C,)-
alkyl, (C,-C,)-cycloalkyl, (+) ~dehydroabietyl,
(C,-C,) -alkoxy- (C,-C,) -alkyl, (C,-C,,) ~aralkoxy- (C,-
C,) ~alkyl, (C,-C,;) -aryloxy- (C,-C,)-alkyl, (C,-Ci,)-
alkanoyl, optionally substituted (C,-C,;)-aralk-
anoyl or optionally substituted (C,-C,;) -aroyl, or

R" and R" together are -[CH,;l,, in which a CH, group
can be replaced by 0, 8, SO, 80,, N-acylamino, N-
(C,-C,,) ~alkoxycarbonylimino, N-(C,-C,)-alkylimino,
N-(C;-C,) -cycloalkylimino, N-(C,-C,) -cjrcloalkyl-
(C,-C,) ~alkylimino, N- (C;-C;,) -arylimino, N- (C,C,¢) -
aralkylimino or N-({(C,-C,)-alkoxy-(C,~-C¢)-alkyl-
imino, and h is from 3 to 7,

carbamoyloxy, N-(C,;-C;;)-alkylcarbamoyloxy, N,N-di-
(C;-C;;) ~alkylcarbamoyloxy, N-(C,-C,) -cycloalkylcarb-
amoyloxy, N-(C4-C,;) ~arylcarbamoyloxy,
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N-(C,-C,;) -aralkylcarbamoyloxy, N-(C,-C,,)-alkyl-N-
{C¢-C,,) ~arylcarbamoyloxy, N- (C,-C;,) ~alkyl~N- {C,-C,,) -
aralkylcarbamoyloxy, N-{{C,-C,,) -alkyl)carbamoyloxy,
N- ( (C,-C,;) -aryloxy- (C,-C,,) ~alkyl) carbamoyloxy, N-
((Cc,-C,) -~aralkyloxy- (C,-C,,) ~alkyl) carbamoyloxy, N-
(c,-C,,) ~alkyl-N-((C,-C,,) ~alkoxy- (C,-C,,) —alkyl) -
carbamoyloxy, N-(C,-C,,)-alkyl-N-{((C,-C,;)-aryloxy-(C,-
C,,) ~alkyl) carbamoyloxy, N-(C,-C;,)-alkyl-N-((C,-C,,)~
aralkyloxy- (C,~C,,) -alkyl) carbamoyloxy,

amino, (C,-C,,)-alkylamino, di-(C,;-C,;)~alkylamino,
(C,-C,) -cycloalkylamino, (C,;-C,,) -alkenylamino, (C,~
C,,) -alkynylamino, N-(C,-C,;)-arylamino, N-(C,-C,;)-
aralkylamino, N-alkyl-aralkylamino, N-alkyl-aryl-
amino, (C,-C,;)-alkoxyamino, (C;-C,,)-alkoxy-N-(C,~
C,0) ~alkylamino,

(C,-C,,) ~alkanoylamino, (C,-C,) -cycloalkanoylamino,
(Cs-C,,) ~aroylamino, (C,-C,;)-aralkanoylamino, (C,-
C,;) ~alkanoyl-N- (C,-C,,) -alkylamino,  (C,-C,) -cyclo-
alkanoyl~-N- (C,-C,,) ~alkylamino, {(Cs-C,;) ~aroyl-N-
(C,-C,,) ~alkylamino, {(C,-C,;) ~aralkanoyl-N- (C,-C,,) -
alkylamino,

(c,-C,;) -alkanoylamino- (C,~C,) -alkyl, (C,-C,;) ~cyclo-
alkanoylamino- (C,-C,) -alkyl, (C¢-Cy;) ~aroylamino- (C, -
C,) -alkyl, (C,~C,¢) ~aralkanoylamino- (C,-C,) ~alkyl,
amino- (C,~C,,) ~alkyl, N-(C,;-C,,)-alkylamino-(C,-C,,)~
alkyl, N,N-d4i(C,-C,,)-alkylamino-(C,-C,,)~-alkyl, (C,-
C,g) -eycloalkylamino- (C,-C,,) -alkyl, (¢,-C,,) -alkyl-
mercapto, (C,-C,,)-alkylsulfinyl, (C,-C,,)-alkylsul-
fonyl, (Cs-C;;)-arylmercapto, {C,-C,,)-arylsulfinyl,
(Ce-C,3) -arylsulfonyl, (C,-C,,) ~aralkylmercapto,
(C,~-C,¢) -aralkylsulfinyl, ' (C,-Cy) ~aralkylsulfonyl,
(C,-C,,;) -~alkylmercapto- (C,-C;) ~alkyl, (C,-C,,)-alkyl-
sulfinyl- (C,-Cy) -alkyl, (C,-C,,) -alkylsulfonyl- (C,-C;)-
alkyl, (C4-C,;)-arylmercapto-(C,-C,)-alkyl, (C,-C,,)-
arylsulfinyl- (C,-C,) -alkyl, (C¢-C,,) ~arylsulfonyl- (C,-
C¢) ~alkyl, (C,-C,¢) ~aralkylmercapto- (C,-C,) ~alkyl,
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(C,-C,¢) ~aralkylsulfinyl- (C,-C,) -alkyl, (C,-Cy) -
aralkylsulfonyl- (C,~C,) -alkyl,

sulfamoyl, N-(C,-C,,) ~alkylsulfamoyl, N,N-di~ (C,-C,,) -
alkylsulfamoyl, (C,;-C,)-cycloalkylsulfamoyl,

N- (C,-C,,) -arylsulfamoyl,

N- (C,-C,¢) ~aralkylsulfamoyl,

N-(C,-C,,) -alkyl-N- (C;-C,,) -arylsulfamoyl,

N-(C,~-C,,) ~alkyl-N-(C,-C,;) ~aralkylsulfamoyl,

(C,-Cy,) -alkylsulfonamido,

N-((c,-C,,) -alkyl) - (C,-C,,) ~alkylsul fonamido, (C,-C,,) -
aralkylsulfonamido or N-((C,-C,,)-alkyl-(C,-C;) -
aralkylsulfonamido,

where the radicals which contain an aryl radical
can, for their part, be substituted on the aryl by
from 1 to 5 identical or different radicals from the
group:

hydroxyl, halogen, cyano, trifluoromethyl, nitro,

~carboxyl, (C,-C,)-alkyl, (C,-C,)-cycloalkyl, (C;-C)-

cycloalkyl- (C,-C,;) ~alkyl, (C;-C,) -~cycloalkoxy,
(C;-Cg) ~cycloalkyl-(C,~C;,)-alkoxy.,
(C,-C,) -cycloalkyloxy-(C,-C,,) ~alkyl, (C,-C,) ~cyclo-
alkyloxy- (C,-C;;) -alkoxy, (C;-C,)-cycloalkyl-(C,-C,)-
alkyl- (C,-C,) -alkoxy, (Cy-Cy) ~cycloalkyl- (C,-C,) -
alkoxy- (C,~Cq) -alkyl, (C,-C,)-cycloalkyloxy- (C,-C,) -
alkoxy- (C,-C,) -alkyl, (C,-C,) -cycloalkoxy- (C,~-C,) -
alkoxy- (C;-C;) -alkoxy, (C,-C,,) -aryl, (C,-C,q) ~aralkyl,
(C,-Cy¢) ~alkenyl, (C,-C,;)-alkynyl, (C,-C,,)-alkoxy,
{C,-Cy) -~alkenyloxy, (C,-C,;) ~alkoxy- (C,-C,;) ~alkyl,
(C,-C,,) ~alkoxy- (C,-C,,) ~alkoxy, (C,-C,;) -alko:éy- (C,-
C,) -alkoxy~- (C,-C,) ~alkyl, (C.-C,;)-aryloxy, (C,-Cy)-
aralkyloxy, (C.-C,;)-aryloxy-(C,-C,)-alkoxy, (c,-c;,) -
aralkoxy- (C,-C,) -alkoxy, (C,-C,)-hydroxyalkyl, (C,-
C,¢) ~aryloxy- (C,-C,) ~alkyl, (C,-C,;)-aralkoxy- (C,-C,)-
alkyl, (C¢-C;;)-aryloxy-(C,-C,)-alkoxy- (C,-C,)~alkyl,
(C,-C,;) ~aralkyloxy- (C,-C,) ~alkoxy- (C,-C¢) ~alkyl,
-0- [CH, 1,-CH;e,,.o,F;, -OCF,Cl, OCF,-CHFC1,

{C,-Cy3) —alkylcarbonyl, (C,-C,) -cycloalkylcarbonyl,
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(C¢-C,,) ~arylcarbonyl, (C,-C,,)-aralkylcarbonyl,

-9 -

(C,~-C,;) ~alkoxycarbonyl, (C,-C;,) ~alkoxy- (C,-C,,) -
alkoxycarbonyl, (C,-C,;)-aryloxycarbonyl, (C,-C,,)-
aralkoxycarbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-
C,;) ~alkenyloxycarbonyl, (C,-C,;)-alkynyloxycarbonyl,
(C¢-C;,) ~aryloxy- (C,-C;) ~alkoxycarbonyl, (C,~Cy¢) -
aralkoxy- (C,-C,) ~alkoxycarbonyl, (C,-C,)-cycloalkyl-
(c,-C¢) -alkoxycarbonyl, (C,;-C,)-cycloalkoxy- (C,-C) -
alkoxycarbonyl, '

(C,-C,,) -alkylcarbonyloxy, (C,-C,) ~cycloalkylcarbo-
nyloxy, (C¢-C,;)-arylcarbonyloxy, (C,-C,,)-aralkyl-
carbonyloxy, cinnamoyloxy, (C,-C,;)~alkenylcarbonyl-
oxy, (C,-Cy,)-alkynylcarbonyloxy,

(C,-C,,;) ~alkoxycarbonyloxy, (C;-C,,;)-alkoxy- (C,-C,,) -
alkoxycarbonyloxy, (C,;-C,;)-aryloxycarbonyloxy, (C,-
C;¢) -aralkyloxycarbonyloxy, (C,-C,)~-cycloalkoxycar-
bonyloxy, (C,-C,;)-alkenyloxycarbonyloxy, (C,-C,,)-
alkynyloxycarbonyloxy,

carbamoyl, N-(C,-C,;) ~alkylcarbamoyl, N,N-di- (C,-C,,;) -
alkylcarbamoyl, N-{(C;-C,)-cycloalkylcarbamoyl, N,N-
dicyclo- (C,;-C,) ~alkylcarbamoyl, N-(C,-C,,)-alkyl-N-
(C,-C,) -cycloalkylcarbamoyl, N-((C,;-C,)-cycloalkyl-
(C,-C,) -alkyl) carbamoyl, N-(C,-C,)-alkyl-N-((C;-C,)-
cycloalkyl- (C,~-C,) -alkyl) carbamoyl, N- (+)-dehydro-
abietylcarbamoyl, N- (C,~Cq) ~alkyl-N- (+) ~dehydro-
abietylcarbamoyl, N- {C¢-C,;) ~arylcarbamoyl, N-(C,-
C,¢) ~aralkylcarbamoyl, N-(C;-C,,) ~alkyl-N- (C,-Cy() -
arylcarbamoyl, N- (C,-C,,) -alkyl-N- (C,-C,.) ~aralkyl-
carbamoyl, N-((C,-C;¢) ~alkoxy-(C,-C,,) -alkyl) -
carbamoyl, N-((C¢-C, ) ~aryloxy- (C,;-C,) -
alkyl)carbamoyl, N-({(C,-C;¢) ~aralkyloxy- (C,~C,,) -
alkyl) carbamoyl,

N- (C,~C,,) ~alkyl-N- ((C,;-C,;) -alkoxy- (C,-C,,) ~alkyl) -
carbamoyl, N-(C,-C,;)-alkyl-N-((C¢~C,;)-aryloxy-(C,~
C,o) ~alkyl) carbamoyl, N- (C,-C,;) ~alkyl-N- ((C,~-C,,) -
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aralkyloxy- (C,~C,,) -alkyl)carbamoyl, CON{(CH,),, in
which a CH, group can be replaced by 0, 8, N-(C,-C,)-
alkylimino, N-(C,-C,;)-cycloalkylimino, N-{(C,-C,)-~
cycloalkyl- (C,-C,) ~alkylimino, N-(C-C,,)~-arylimino,
N- (C,-C,¢) -aralkylimino or N-(C,-C,)-alkoxy-(C,-Cq) -
alkylimino, and h is from 3 to 7,

carbamoyloxy, N - (c,-C,,) -alkylcarbamoyloxy, N,N-di-
{C,-C,,;) ~alkylcarbamoyloxy, ‘N- (c,-C,) -cycloalkyl-
carbamoyloxy, N-{C,-C,,)-arylcarbamoyloxy, N-(C,-
C,¢) ~aralkylcarbamoyloxy, N-{C;-C,,) ~alkyl-N- (C,-
C,,) -arylcarbamoyloxy, N- (C,-C,,) -~alkyl-N- (C,-C,¢) -
aralkylcarbamoyloxy, N-((C,-C,,) -alkyl)carbamoyloxy,
N- ( (C4~C,,) ~aryloxy- (C;-c;,) -alkyl) carbamoyloxy, N-
((C,-C,¢) ~aralkyloxy- (C,~C,,) ~alkyl) carbamoyloxy, N-
(C,~C,0)-alkyl-N-((C;-C,,) ~alkoxy-(C,-Cy,) -
alkyl) carbamoyloxy, N-(C,-C,o) -alkyl-N-({Cqe~C,;) -
aryloxy- (C,-C,,) ~alkyl) carbamoyloxy, N- {C,~C,,) ~alkyl-
N-{{C,-C,,) ~aralkyloxy- (C,-C,,) ~alkyl) carbamoyloxy,

amino, (C,-C,;)-alkylamino, di-(C;-C,,)-alkylamino,
{C;-C,) ~cycloalkylamino, (C,-C,;)-alkenylamino, (C,-
C,,) -alkynylamino, N-(C,-C,,)-arylamino, N-(C,-C,)-
aralkylamino, N-alkyl-aralkylamino, N-alkyl-aryl-
amino, (C,-C,;)-alkoxyamine, (C,-C,,)-alkoxy-N-(C,-
C,,) ~alkylamino, | |

(C,-C,,) -alkanoylamino, (C,-C,) ~cycloalkanoylamino,
(C¢-C;,) ~aroylamino, (C,-C,,) -aralkanoylamino, (C,-
C,2) -aikanoyl-N- (C;-Cyp) ~alkylamino, (C,-C,) -cyclo-
alkanoyl-N- (C,-C,,) ~alkylamino, (C,-C,,)-aroyl-N-(C,-
C,,) -alkylamino, (C,-C,;) -aralkanoyl-N-{C,-C,,)-alkyl-
amino, '

. (€;-C,;) ~alkanoylanmino- (C,-C,) -alkyl, (C;-C,) -

cycloalkanoylamino- (C,~C,) ~alkyl, (C,-C,,)-aroylamino-
(C,-¢C,) -alkyl, (C,QCI‘) -aralkanoylamino-(C,-C,) ~alkyl,
amino- (C,-C,,) ~alkyl, N-(C,-C,,)-~alkylamino-(C,~C,,)~
alkyl, N,N-di- (C;~C;,) ~alkylamino- (C,~C,,) ~alkyl,
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(c,-C,) ~cycloalkylamino- (C,-C,,) -alkyl,

(C,-C,;) ~alkylmercapto, (C,-C,,)~-alkylsulfinyl, (C,-
C;;) ~alkylsulfonyl, (C,-C,)-arylmercapto, (C,-C,.)~
arylsulfinyl, (C¢-C,¢) ~arylsulfonyl, (C,-C.¢) -
aralkylmercapto, (C,-Cy ) -aralkylsulfinyl or (C,-C,() -
aralkylsulfonyl,

R' and R? or R’ and R’ form a chain [CH,], in which one or

R'

two CH, groups of the chain, which is saturated or
unsaturated by a C=C double bond, are optionally
replaced by 0, 8, 80, S0, or NR’, and o is 3, 4 or
S, and

is hydrogen, (C.-C,,)-aryl, (C,-C,)-alkyl, (C;-C,;)-
alkoxy- (C,-C,) -alkyl, (C,-C,,) -aralkoxy- (C,-C,) ~alkyl,
(C4~C,,) ~aryloxy- (C,-C,) -alkyl, {C,~-C,,) ~alkanoyl,
optionally substituted (C,-C,¢) ~aralkanoyl or
optionally substituted (C,-C,,)-aroyl, where

the radicals R' and R* or R* and R?, together with
the pyridine or pyridazine carrying them, preferably
form a 5, 6, 7, 8-tetrahydroisoquinoline ring, a
5, 6, 7, 8-tetrahydroquinoline ring or a 5, 6, 7, 8-
tetrahydrocinnoline ring,

or

R* and R’ or R’ and R' form a carbocyclic or a
heterocyclic, 5- or 6-membered aromatic ring, where

the radicals R' and R? or R’ and R?, together with
the pyridine or pyridazine carrying them, preferably
form the following optionally substituted
heterocyclic ring systems:

Thienopyridines,
Furanopyridines,
Pyridopyridines,

Pyrimidinopyridines,

Imidazopyridines, This Sheet Has Been Replaced
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Thiazolopyridines,
Oxazolopyridines,
Quinoline, isoquinoline and
Cinnoline, _
5 where quindline, isoquinoline or cinnocline pre-
ferably satisfy the formulae la, 1b and lc

RiG
R'! g!
r!? ar*
N _
l -~
p13° N
Ril
1c i1b
20
RZI R R|9
QRrR*
22 O
R |
N\N/
fe¢

and the substituents R* to R*, in each case independently
of each other, have the meaning of R!, R?* and R},

R* ig, if Q is a bond, halogen, nitrile or trifluoro-
10 methyl, or, if Q is O, 8 or NR’, a branched or
unbranched (C,-C,,) -alkyl radical, an unsubstituted,
saturated fluoroalkyl radical of the formula (CH,].-
CeHyen.1Fgr @ (C-Cy¢) ~aryl radical, a (C,-C,¢) -aralkyl
radical, a heterocaryl radical or a hetercaralkyl

15 radical,

This Sheet Has Been Replac
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where these radicals are substituted by one or more

radicals from the group

hydroxyl, halogen, cyano, trifluoromethyl, nitro,
carboxyl, (C,-C,,;) ~alkyl, (C;-C,) ~cycloalkyl, {c,~-C,) -
cycloalkyl-(C,-C,,) ~alkyl, (C,-C,)-cycloalkoxy, (C,-C,)-~-
aycloalkyl-(C,-C,,) ~alkoxy, (C,;-C,)-cycloalkyloxy- (C,-C,,) -
alkyl, (C;-C,) -cyeloalkyloxy- (C,-C,;) -alkoxy, (C,-C,) -
cycloalkyl- (C,-C,) -alkyl- (C,-C,) ~alkoxy, (C,-C,) -cyclo-
alkyl- (C,-C,) -alkoxy- (C,-C,) -alkyl, (C,-C,)-cycloalkyloxy-
(C,-C,) ~alkoxy- (C,-C;) -alkyl, (C,;-C,)-cycloalkoxy- (C,-C,) -
alkoxy- (C,-C,) ~alkoxy, (Ce-C,;) ~axyl, (C,-C,¢) ~aralkyl,
(c,-Cy;) ~alkenyl, (C,-C.,)-alkynyl, (C,-C,,)-alkoxy, (C,-
C,;) ~alkoxy- (C,-C;,;) ~alkyl, (C;-Cy,) ~alkoxy-(C,~C,,) -
alkoxy, (C,-C,;)-alkoxy-{C,-C,)-alkoxy-(C,~C,)-alkyl, (C,-
C,,) -aryloxy, (C,-Cy6) -aralkyloxy, (Ce-C,,) ~aryloxy- (C,-
C,) -alkoxy, (C,~-C,;) ~aralkoxy- (C,-C,) ~alkoxy, (C,~-C,) -
hydroxyalkyl, (C¢-Cy6) ~axryloxy- (C,-C;) ~alkyl, (C,-Cy) -
aralkoxy- (C,~C,) -alkyl, (Ce-C,;) ~aryloxy- (C,-C,) ~alkoxy-
(C,-C¢) -alkyl, (C,-C,,) -aralkyloxy- (C,-C,) ~alkoxy- (C,-C,) -
alkyl, -O-[CH, 1,-CHge, F;r -OCF,Cl, -OCF,-CHFCI1,

(C,-Cy;) ~alkylcarbonyl, (C,-C,)-cycloalkylcarbonyl, (C,-
C,;) ~arylcarbonyl, {(C,-Cy¢) ~aralkylcarbonyl, cinnamoyl,
(C,-C;,) -alkenylcarbonyl, (C,-C,,)-aklynylcarbonyl,

(c,-C,;) -alkoxycarbonyl, (C,-C;;) ~alkoxy- (C,-C,,) -alkoxy-

carbonyl, {C¢-Cy;) -aryloxycarbonyl, (C,-C,¢) ~aralkoxy-
carbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-C,,)-alkenyl-
oxycarbonyl, (C,-C,;)-alkynyloxycarbonyl, (C,-C,,)-aryl-
oxy- (C,-C;) -alkoxycarbbnyl . (C,-Cy¢) ~aralkoxy- (C,-Cy) -
alkoxycarbonyl, (C,-C,) -cycloalkyl- (C,;-C,) -~alkoxycarbonyl,
(C,-C,) cycloalkoxy- (C,-C;) -"alkoxyca_rbonyl v

(C;-C,;) -~alkylcarbonyloxy, (C,-C,)-cycloalkylcarbonyloxy,
{C¢-C;;) ~arylcarbonyloxy, = (C,~-C,) -~aralkylcarbonyloxy,
cinnamoyloxy, (C,-C,.;) ~alkenylcarbonyloxy, (C,-C,) -
alkynylcarbonyloxy,

(C,-C,,) -alkoxycarbonyloxy, (C,-C,,) ~alkoxy- (C,-C,,) ~alkoxy-
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carbonyloxy, (C,-C,,) -aryloxycarbonyloxy, (C,-C,,) -aralkyl-
oxycarbonyloxy, (C,-C,)-cycloalkoxycatrbonyloxy, (c,-C;,) -
alkenyloxycarbonyloxy, (C,-C,,)-alkynyloxycarbonyloxy,

carbamoyl, N- (C,-C,,) ~alkylcarbamoyl, N,N-di- (C,-C,,) -
alkylcarbamoyl, N-(C,-C,)-cycloalkylcarbamoyl, N,N-di-
cyclo- (C,-C,) -alkylcarbamoyl, N- (C,-C,,) -alkyl-N-(C,-C,) -
cycloalkylcarbamoyl, N- ((C;-C,) ~cycloalkyl-(C,~-C,) -
alkyl) carbamoyl, N-(C,~C) ~alkyl-N-({C,-C,) ~cycloalkyl-
(C,-C¢) ~alkyl) carbamoyl, N-(+) —dehydroabietylcarbamoyl,
N- (C,-C,) ~alkyl-N- (+) ~dehydroabietylcarbamoyl, N- (C,-C,,) -
arylcarbamoyl, N-(C,-C,s)-aralkylcarbamoyl, N-(C,-C,,)-
alkyl-N- {C,-C,;) ~arylcarbamoyl, N-{C,~C,,) ~alkyl-N- (C,-
C,,) ~aralkylcarbamoyl, N((C,-C,,) -alkoxy- (C,-C,,) -
alkyl)carbamoyl, N-((C,-C,¢) —aryloxy-(C,-Cy,) -
alkyl)carbamoyl, N-((C,-C;¢) ~aralkyloxy- (C,-C,,} -
alkyl) carbamoyl, N-(C,-C,,)-alkyl-N-((C,-C,,)-alkoxy-(C,-
C,,) ~alkyl) carbamoyl, N-(C,-C,,) -alkyl-N-((C,-C,;) ~aryloxy-
(C;-Cyp) ~alkyl) carbamoyl, N{C,-Cy,) ~alkyl-N-((C,-C,() -
aralkyloxy- (C,-C,,) -alkyl) carbamoyl, CON(CH,),, in which
a CH, group can be replaced by 0, 8, N-(C,~C,) ~alkylimino,
N- {C,-C,) ~cycloalkylimino, N-(C,-C,) ~cycloalkyl- (C,-C,) -
alkylimino, N-(C¢-C;,}-arylimino, N-(C,-C,)-aralkylimino
or N-({C,-C,) -alkoxy- (C,-C;) ~alkylimino, and h is from 3 to
7, or by

a carbamoyl radical of the formula II

-—CO—--NR'")KN-/- —T  (11),

in which :
R* is the substituent of an «-amino acid to which the
L- and D-amino acids belong,

-] is 1, 2, 3, 4 or 5, and

T  is OH, OR or NR'R", where “ml” """

This Sheet Has Been Replaced
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R*, R", and R"" are identical or different and are
hydrogen, (C,-C,,)-aryl, (C,-C,,)-aralkyl, (C,-C,)-
alkyl, (C,-C,)-cycloalkyl, (+)-dehydroabietyl, (C,-
C,) ~alkoxy- (C,-C,) ~alkyl, (C,-C,;) ~aralkoxy- (C,~C,) -
alkyl, (C4-Cy,) ~aryloxy- (C,-C,) -alkyl, (C,-Cy,) -
alkanoyl, optionally substituted (C,-C,;)-aralkanoyl
or optionally substituted (C,-C,;)-aroyl, or

R" and R™ together are -[CH,],, in which a CH, group can
be replaced by O, S, S0, 80,, N-acylamino, N-({(C,-
C,,) ~alkoxycarbonylimino, N-(C,-C,)-alkylimino, N-
(C,-C,) ~cycloalkylimino, N- (C;-C4) -cycloalkyl-
{Cc,-C,) ~alkylimino, N-(C;-C,,)~arylimino, N-(C,-C,;)~
aralkylimino or N-(C,-C,)-alkoxy- (C,~C¢) ~alkylimino,
and h is from 3 to 7, or by

carbamoyloxy, N-(C,-C,,)-alkylcarbamoyloxy, N,N-di-(C,-
C,;) ~alkylcarbamoyloxy, N-(C,-C,)-cycloalkylcarbamoyloxy,
N-(Cq-C,,) ~arylcarbamoyloxy., N-(C,~-C,,) ~aralkyl-
carbamoyloxy,N- (C,-C,,) ~alkyl-N- (C.-C,,) -arylcarbambyloxy,
N- (C,-C,4) ~alkyl~N- (C,~C,4) ~aralkylcarbamoyloxy, N-((C;-C.,) -
alkyl) carbamoyloxy. N-{(Cs-C,,;) ~aryloxy- (C,-C,,)
-alkyl) carbamoyloxy, N- ((C,-C,,) ~aralkyloxy- (C,~C,,) -
alkyl) carbamoyloxy, N-(C,~C,,) -alkyl-N-((C,~C,,) ~alkoxy-
(C,-C;0) ~alkyl) carbamoyloxy, N-(C;-C,,)-alkyl-N-({(C,~-C,,)~
aryloxy- (C,-C,,) ~alkyl) carbamoyloxy, N-(C,-C,,) ~alkyl-N-
({c,-C) ~aralkyloxy- (C,~-C,,) ~alkyl) carbamoyloxy,

amino, (C,-C,;)-alkylamino, di-(C,-C,;)-alkylamino, (C,-
C,) -cycloalkylamino, = (C;-C;,) -~alkenylamino, (C,~Cy;) -
alkynylamino, N-(C;-C,,)-arylamino, N-(C,~C,)-aralkyl-
amino, N-alkyl-aralkylamino, N-alkyl-arylamino, (C;-C,,)~-
alkoxyamino, {(C,-C,,)-alkoxy-N-(C,-C,,)-alkylamino,

(C,-C,,;) ~alkanoylamino, (C;-C,)~-cycloalkanoylamino, (Cq~
C,;) ~aroylamino, (C,-C,) -aralkanojlamino, (C,~-C,;) ~alka-
noyl-N-(C;-C,,) ~alkylamino, (C,~-C,) ~cycloalkanoyl-N- (C,~
Cy0) -alkylamino, (C,-C,,)-aroyl-N-(C,-C,,)-alkylamino, (C,-

C,;,) ~aralkanoyl-N-(C,~C,,) -alkylamino,

This Sheet Has Been Replaced
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(C,-C,;) ~alkanoylamino- (C,-C,) -alkyl, (C,-C,) ~cyclo-
alkanoylamino- (C,-C,) -alkyl, (Cs-C,;) ~aroylamino-~ (C,-C,) -
alkyl, (C,-C,)-~-aralkanoylamino- (C;-C,)-alkyl, amino-(C,-
C,,) -alkyl, N-({C,-C,,) -alkylamino- (C,-C,,) ~alkyl, N,N-di(C,-
C,0) ~alkylamino- (C,-C,) ~alkyl,  (C,;-C,) -cycloalkylamino-
(C,-C,,) ~alkyl,

(C,-C;,) -alkylmercapto, (C;-C;;)-alkylsulfinyl, (C,-C,,) ~
alkylsulfonyl, (C,-C,,) -arylmercapto, (C,-C,) ~arylsulfinyl,
(C¢-C,;) ~arylsulfonyl, (C,-C,,)-aralkylmercapto, (C,-C,)-
aralkylsulfinyl, (C,-C,,)-aralkylsulfonyl,

sulfamoyl, N-(C,-C,,) ~alkylsulfamoyl, N,N-di-(C,-C,,) -
alkylsulfamoyl, (C,;-C,)-cycloalkylsulfamoyl,

N- (C¢-C,,) ~arylsulfamoyl,

N- (C,-C,,) -aralkylsulfamoyl,

N-(C,~C,,) -~alkyl-N-(C,-C;,) ~arylsulfamoyl, N-(Cy-Cyy) -

.alkyl-N-(C,-C,.) -aralkylsulfamoyl,

(C,-C,,) ~alkylsulfonamido, _

N- ((c,-C,,) -alkyl) - (C,-C,,) -alkylsulfonamido, (C,-Cy¢) -
aralkylsulfonamido or N-((C,-C,,)-alkyl-(C,-C,.)-aralkyl-
sulfonamido, where the radicals which contain an aryl
radical can, for their part, be substituted on the aryl
by from 1 to 5 identical or different radicals from the
group:

hydroxyl, halogen, cayano, trifluoromethyl, nitro,
carboxyl, (C,-C,;) -alkyl, (C;~C,) ~cycloalkyl, (Cy-C,) -
cycloalkyl- (C,~-C,,) -alkyl, (C,-C;)~cycloalkoxy, (C;-C,)-
cycloalkyl- (C,-C,,) ~alkoxy, (C,~C,) -cycloalkoyloxy- (C,-Cy) -
alkyl,  (C,-C,)-cycloalkyloxy- (C,-C;,) -alkoxy,  (C,-C) -
cycloalkyl- (C,-C,) ~alkyl- (C,~C,) ~alkoxy, (C;-Cq) -cyclo-
alkyl- (C,-C,) -alkoxy- (C,-C,) -alkyl, (C,-C,)-cycloalkyloxy-
(C,-C;) ~alkoxy~ (C,-C,) -alkyl, (C,-C,) -cycloalkoxy- (C;-C,) -
alkoxy- (C,-C,) -alkoxy, {Cs-C,;) ~aryl, (C,-C,¢) ~aralkyl,
(C,-Cy;) ~alkenyl, (C,-C,,)-alkynyl, (C,-C,,)-alkoxy, (C,-
C;2) -alkoxy-(C,-C,,;) ~alkyl, = (C,-C,,) ~alkoxy- (C,-C,,) -
alkoxy, (C,;-C,;)~-alkoxy-(C,;-C,)-alkoxy- (C,~C,)-alkyl, (C,-
C;;) -aryloxy, | (C;-Cy¢) ~aralkyloxy, (C¢-Cy,) ~aryloxy- (C, -
C¢) ~alkoxy, (C,-C,¢) ~aralkoxy- (C,-C,) —alkoxy,
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(C,-C,) -hydroxyalkyl, (Cs-C,,)-aryloxy-(C,-C,)-alkyl, (C,-
C,¢) -aralkoxy- (C,-C,) ~alkyl, (C,-C,,) -aryloxy-(C,~C,)-alkoxy-
(C,-C¢) -alkyl, (C,-Cp;) -aralkyloxy-(C,-C,) -alkoxy~- (C,-C,) -
alkyl, -O-I[CH,1,-CHgq,, ,F,, -OCF,Cl, -OCF,-CHFCIL,

(C,-C,;) ~alkylcarbonyl, (C,-C,)-cycloalkylcarbonyl, (C,~
C,,) ~arylcarbonyl, (C,-C,¢) -aralkylcarbonyl,

(c,-C,,) ~alkoxycarbonyl, (C,~-C,,) ~alkoxy- (C,-C,,) ~alkoxy-
carbonyl, (C-C,,)-aryloxycarbonyl, (C,-C,,)-aralkoxycarb-
onyl, (C,~C,} ~cycloalkoxycarbonyl, (C,-C,,) ~alkenyloxy-
carbonyl, (C,-C,,)-alkynyloxycarbonyl, (C¢-C,,)~aryloxy-
(C,-C¢) ~alkoxycarbonyl, (C,-C,s) ~aralkoxy- (C,-C,) ~alkoxy-
carbonyl, (C,-C,;) -cycloalkyl- (C,-C,) -alkoxycarbonyl,
(C;-C,) ~cycloalkoxy- (C,-C;) ~alkoxycarbonyl,

{ él-cn) -alkylcarbonyloxy, (C,-C,) ~cycloalkylcarbonyloxy,
{C¢-C,;) -arylcarbonyloxy, (C,-C,) ~aralkylcarbonyloxy,

cinnamoyloxy, (C,-C,,) ~alkenylcarbonyloxy, (C,~Cy,) -
alkynylcarbonyloxy,
(C,-C,,) ~alkoxycarbonyloxy, (C,;-C,;) ~alkoxy- (C,~-C,,;) -

alkoxycarbonyloxy, (C¢-C,,)-aryloxycarbonyloxy, (C,~C)-
aralkyloxycarbonyloxy, (C,~C,) ~cycloalkoxycarbonyloxy,
(C,-C,;) ~alkenyloxycarbonyloxy, (C;-¢,;) ~alkynyloxy-~
carbonyloxy,

carbamoyl, N- (C,-C,;,) ~alkylcarbamoyl, N,N-di- (C,-C,,) -
alkylcarbamoyl, N-(C,-C,)-cycloalkylcarbamoyl, N,N-di-
cyclo- (C,-C,) -alkylcarbamoyl, N-({(C,-C;))-alkyl-N-(C,-C,)-
cycloalkylcarbamoyl, N- ({C;-C,) -cycloalkyl- (C,-C,) -
alkyl) carbamoyl, N-(C,-C;) ~alkyl-N-{(C,-C,) -cycloalkyl-
(C,-C4) ~alkyl) carbamoyl, N-(+)-dehydroabietylcarbamoyl,
'N- (C,-C¢) -~alkyl-N- (+) -dehydroabietylcarbamoyl, N- (C¢-C,,) -
arylcarbamoyl, N-(C,-C,;)~-aralkylcarbamoyl, N-(C,-C,,)-
alkyl-N- (C,-C,¢) ~arylcarbamoyl, N- (C,-C,,) ~alkyl-N- (C,-
C,s) ~aralkylcarbamoyl, N- ((C,-C,,) ~alkoxy- (C,-C,,) -
alkyl)carbamoyl, N-((Ce-Cy4) ~axryloxy- (C;-C,,) -
‘alkyl)carbamoyl, N-((C,-Cy¢) ~aralkyloxy- (C,-C,,) -
alkyl) carbamoyl, N- (C,-Cy,) ~alkyl-N- ((C,-C,,) -alkoxy-
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(C;-Cy,) ~alkyl) carbamoyl, N-(C,~C,,) ~alkyl-N- ((C,-C,,) -
aryloxy- (C,-C,,) -alkyl) carbamoyl, N-{C;-C,,)-alkyl-N-((C,-
C,¢) ~aralkyloxy- (C,~C,,) ~alkyl) carbamoyl, CON(CH,),, in
which a CH, group can be replaced by O, 8, N-(C,-C,)-
alkylimino, N-(C,-C,)-cycloalkylimino, N-{(C,-C,)-cyclo-
alkyl-(C,-C,) -alkylimino, N-(C,-C,;)-arylimino, N-(C,-C,,)-
aralkylimino or N-(C,;-C,) -alkoxy- (C,-C,) ~alkylimino, and h
is from 3 to 7,

carbamoyloxy, N-(C,-C,,)~alkylcarbamoyloxy, N,N-di-(C,-
C,;) -alkylcarbamoyloxy, N-(C,-C,)-cycloalkylcarbamoyloxy,
N- (C-C,) -arylcarbamoyloxy, N-(C,-C,,)-aralkylcarbamoyl-
oxy, N-(C,-C,,)-alkyl-N-{(C.-C,,)-arylcarbamoyloxy, N-(C,-
C,o) ~alkyl-N- (C,-C,,) ~aralkylcarbamoyloxy, N-({C,~C,,) -
alkyl)carbamoyloxy, N-((C,-C,;) ~aryloxy- (C,-C,,) -
alkyl) carbamoyloxy, N- ((C,-C,) ~aralkyloxy- (C,-C,,) -
alkyl) carbamoyloxy, N-(C,;-C,;)-alkyl-N-({C,-C,,)-alkoxy~ (C,~
C,¢) ~alkyl) carbamoyloxy, N-(C,-C,,) ~alkyl-N-{(C,~C,,) -
aryloxy- (C,-C;,) -alkyl) carbamoyloxy, N-(C,-C,,) ~alkyl-N-
((C,-C,;) ~aralkyloxy- (C,-C,,) ~alkyl) carbamoyloxy, -

amino, (C,-C,;)-alkylamino, di-(C,-C,,) ~alkylamino, (C,-C,) -
cycloalkylamino, (C;-C,;)-alkenylamino, (C,-C,,)-alkynyl-
amino, N- (C¢-C,;) ~arylamino, N- (C,-C,;) ~aralkylamino,
N-alkyl-aralkylamino, N-alkyl-arylamino, (C,-C,;) -
alkoxyamino, (C,-C,,)-alkoxy-N-(C,-C,,) -alkylamino,

(C,~C,;) ~alkanoylamino, (C;-C,)-cycloalkanoylamino, (C,-
C,;) ~aroylamino, (C,-C,;)-aralkanoylamino, (C,-C,,)-alka-
noyl-N- (C,-C,,) ~alkylamino, {C;-C,) ~cycloalkanoyl-N- {C,-
C,p) -alkylamino, (C,-C,;)-aroyl-N-(C,-C,,)-alkylamino, (C,-

~ C,,) -aralkanoyl-N-(C,-C,,) ~alkylamino,

(C;-C,;,) ~alkanoylamino-~ (C,-C,) ~alkyl, (C,-C,) -eyclo-
alkanoylamino- (C,-C,) -alkyl, (C,~C,;) ~aroylamino-(C,-C,) -
alkyl, (C,-C,,)-aralkanoylamino- (C;-C,) -alkyl, amino-(C,-
Cyo) -alkyl, N-(C,-C,,)-alkylamino-(C,-C,,)-alkyl, N,N-di-
(C,-Cyp) ~alkylamino- (C,~C,,) ~alkyl, (C,-C,) ~-cycloalkyl-

amino- (C,-C,,) -alkyl, _—

is Sheet Has Been Replaced

i



10

15

20

25

30

- 19 -

(C,-C,,) -alkylmercapto, (C,-C,,) -alkylsulfinyl, (C,-C,,)-
alkylsulfonyl, (C¢~Cy6) ~arylmercapto, (Ce-C,,) ~axyl-
sulfinyl, (C,-C,,)-arylsulfonyl, (C,-C,,)-aralkylmercapto,
(C,-Cy¢) ~aralkylsulfinyl or (C,-Cy ) -aralkylsulfonyl, and

R* is R", provided that Q has the meaning of NR’, where
R’ and R" are identical or different and are hydro-
gen, (C,-C,,)-aryl, (C,-C,,)-aralkyl, (C,-C,)-alkyl,
(C,~C,) ~alkoxy- (C;-C,) ~alkyl, (C,-C,,) ~aralkoxy- (C,-
Ce) ~alkyl, (C¢-C,,)-aryloxy-(C;-C;)~alkyl, (C,-C,,)~
alkanoyl, optionally substituted (C,-C,;)-aralkanoyl
or optionally substituted (C,-C,;}-aroyl, or

R’ and R" together are -[CH,]1h, in which a CH, group
can be replaced by 0, S, N-acylimino or N-(C,-C;,)-
alkoxycarbonylimino, and

-

S )

including the physiologically active salts,

with 3-benzyloxypyridine-2-carboxylic acid (L-threonyl) -
amide and 3-benzyloxypyridine-2-carboxylic acid ((Fmoc-
Phg)L-threonyl) amide hydrochloride being excepted.

In general, aryl is understood to mean carbocyclic and
heterocyclic aromatic ring systems. In particular, it is
understood to include phenyl-substituted, biphenyl-
substituted, naphthyl-substituted or unsubstituted 5- and
6-membered heteroaromatic rings having 1, 2 or 3 nitrogen
and/or oxygen and/or sulfur atoms, such as derivatives of
pyridyl, pyridazyl, pyrimidyl, pyrazyl, imidazolyl,
triazolyl, thienyl, oxazolyl and thiazolyl, and their
benzo-fused derivatives. |

The invention also embraces salts of the compounds of the
formula I.
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The formation of salts with basic reagents can take place
once, twice or three times on the acidic groups of the
compounds of the formula I (i.e. radicals B, R!, R?, R®
and R'), in particular on the radicals B, R?* and/or R*.

Examples of reagents ‘being used are alcoholates, hy-
droxides, carbonates, hydrogen carbonates, hydrogen
phosphates, organometallic compounds of the alkali and
alkaline earth elements, the elements of the third and
fourth main groups of the periodic system, and the
elements of the transition metals,

amines, optionally substituted 1 to 3 times by (C,-C,)-
hydroxyalkyl, (C,-C,)-alkoxy- (C,-C,)-alkyl, phenyl, benzyl
or (C,-C,)-alkyl, which can be substituted 1 to 3 times
by hydroxyl or (C,-C,)-alkoxy, for exémple t;.romethane
(Tris buffer). 2-aminoethanol, 3-aminopropanol,
hydroxylamine, dimethylhydroxylamine, 2-methoxyethyl-
amine, 3-ethoxypropylamine, and '

bagic amino acide and amino derivatives, such as amino
acid esters, histidine, arginine and lysine, and their
derivatives, and also

pharmaceuticals which contain a basic group, such as, for
example, ®Amiloride, ®Verapamil and beta blockers.

The invention also relates to the compounds according to
formula I, plus 3-benzyloxypyridine-2-carboxylic acid (L-
threonyl)amide and 3-benzyloxypyridine-2-carboxylic acid
((Fmoc-Phg)L—threonyl)amide hydrochloride for use as
pharmaceuticals.

Compounds of the formula I are of great interest, in
which

Q is O, S, NR’ or a bond,

X is O,
Y is CR? or,

if R' and R? form a cycle,
Y is N or CR?,
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is 0 or 1.

Compounds of the formula I are very important, in which

Q
X

is O, NR’ or a bond,

is 0.

Compounds of the formula I are also very important in
which Q is S and X is O.

Compounds of the formula I are of particular importance

in which

Q is 0, NR’ or a bond,

X is 0,

Y is CR® or, if R! and R’ form a cycle, N or CR?,

m is 0 or 1,

A is (C,-C,) ~alkylene which is optionally substituted
once by halogen, cyano, trifluoromethyl, (C,-~C)-
alkyl, (C,-C¢)-hydroxyalkyl, (C,-C,)-alkoxy or -O-
[CH.],-~CeH e Fy, OF

A is -CHR®-, where R° is one of the substituents of
the a-carbon atom of an ao-amino acid, in particular
of a natural L-amino acid and of its D-isomer,

B is CO,H,

R* is hydrogen, (C,-C,)-alkyl, (C,-C,,)-alkenyl, (C,-

C,) ~alkynyl, (C,-C,,)-alkoxy, (C,~C;,) ~alkenyloxy,
(C,-C,,) ~alkynyloxy, retinyloxy, (C,-C,,)-alkoxy-(C,-
C,) -~alkyl, (C,~C;,) —alkenyloxy- (C,-C,) ~alkyl,
retinyloxy- (C,-C;) ;alkyl, (C,-C,;0) ~alkynyloxy-~ (C, -
C;) -alkyl, halogen, cyano, trifluoromethyl, (C,-C,)-
hydroxyalkyl, (C,~C,,)-alkanoyl, (C,~C,,)-aralkanoyl,

] (c‘-clz) -aroyl, (C‘-cu) 'arY]., (c-,"cl‘) -aralkYJ.,

~0- [CH,] ,~CeH 2¢,1.5 Fgr NR’R", (C,-C,,) ~alkylmercapto,
(C,-Cy,) ~alkylsulfinyl, (C,-C,,)-alkylsulfonyl, (C,-
C,,;) ~arylmercapto, (C¢-Cy;) ~arylsulfinyl, (Ce-Cy,) -
arylsulfonyl, (C,~-C,;) ~aralkylmercapto,



e
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(c,-C,,) ~aralkylsulfinyl, (C,-C,,) -aralkylsulfonyl,
(Cs-Cy,) -aryloxy, (C,-C,) -aralkyloxy, carboxyl, (C,-
C;0) ~alkoxycarbonyl, (C,;-C;,)-alkoxy-(C,-C,,}-alkoxy-
carbonyl, (C,-C.,)-aryloxycarbonyl, (C,-C,,)-aral-
5 koxycarbonyl, (C,-C4) -cycloalkoxycarbonyl, (C,-
C,,) ~alkenyloxycarbonyl, retinyloxycarbonyl,
{C,-C;,) -~alkynyloxycarbonyl, (C,-C,)~-cycloalkyl- (C,~
C¢) ~alkoxycarbonyl, (C;-C,) -~cycloalkoxy- (C,-C,) -

alkoxycarbonyl, (C¢-C,,) ~aryloxy- (C,-C,) ~alkoxy-
10 carbonyl, (C,-C,;)-aralkoxy- (C,-C,)-alkoxycarbonyl,

carbamoyl, N-(C,-C,,) ~alkylcarbamoyl, N,N-di- (C,-C,,) -
alkylcarbamoyl . N- (C;-C,) ~cycloalkylcarbamoyl, N,N-
dicyclo(C,-C;) ~alkylcarbamoyl, N- (C;-C,,) ~alkyl-N- (C,-
C,) -cycloalkylcarbamoyl, N-(C,-C,)-cycloalkyl-(C,-C,)-
15 alkyl) carbamoyl, N-{C,-C;) ~alkyl-N- ((C,-C,) ~cyclo-
alkyl- (C,-C,) ~alkyl) carbamoyl, N~ (+) -dehydroabietyl-
carbamoyl, N-(C,~C;) -alkyl-N- {+) ~-dehydroabietyl -
carbamoyl, N- (C,-C,,) ~arylcarbamoyl, N-(C,~Cy) -
aralkylcarbamoyl, N-(C,-Cyy) ~alkyl-N- (C,-C,,) ~aryl-
20 carbamoyl, N-(C,-C,,) ~alkyl-N-(C,-C,,) ~aralkylcar-~
bamoyl, N-((C,-C,;)-alkoxy-(C,-C,,)~-alkyl)carbamoyl,
N- { (C¢-Cy¢) -aryloxy- (C,~C,,) -~alkyl) catbamoyl, N-((C,-
Cy¢) -aralkyloxy- (C,-C,,) -alkyl) carbamoyl, N-(C,-C,,)-
alkyl-N- ((C;-C,,) ~alkoxy- (C,;-C,,) ~alkyl) carbamoyl, N-
25 (C,-Cyp) ~alkyl-N-((C,-C,,) ~aryloxy-(C,~C,,) -
alkyl)carbamoyl, N-(C,-C,,) ~alkyl-N- {(C,-Cy) -
aralkyloxy- (C,-C,,) -alkyl) carbamoyl, CON(CH,),, in
which a CH, group can be replaced by 0, S, N-(C,-C,)-
alkylimino, N-(C,-C,)-cycloalkylimino, N-(C;-C,)-
30 cycloalkyl- (C;-C,) ~alkylimino, N-(C,-C,,)-arylimino,
N-(C,~Cy) ~aralkylimino or N-(C,-C,)-alkoxy-(C,~Cs) -
alkylimino, and h is from 3 to 7,

where aryl is substituted in the manner as defined for R?
 and R,

35 R' and R’ are identical or different and are hydrogen,
halogezll (C,.-cn) "alkyll (cl-clz) -alkOXYp "o- [cnz]x"c"'
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Hea.gHal,, (C,-C,;) -alkoxy-(C,-C,;) -alkyl, (C,-C,)-
alkoxy- (C;-C,,) ~alkoxy, (cl-é-,,) -alkoxy- (C,-C,) -
alkoxy- (C,~-C¢) ~alkyl, (C,-Cy)-aralkyloxy, (C,;-C,)-
cycloalkyl, (C,-C,) -cycloalkyl- (C,~-C,) ~alkyl, (C,-
C,) -cycloalkyloxy, (C,-Cq)-cycloalkyl-(C,-C,)-alkoxy,
(C,-C,) ~cycloalkyloxy- {C,-C,) -alkyl, (C,;-C,)-cyclo-
alkyloxy- (C,-C,) ~alkoxy, (C;-C,)~-cycloalkyl- (C,-C,)~
alkyl- (C,-C,) ~alkoxy, (C,;-C,) ~cycloalkyl- (C,-C,) -
alkoxy- (C,-C¢) ~alkyl, (Cy~C,) ~cycloalkoxy- (C,-C;) -
alkoxy- (C,-C¢) -alkyl, NR'R?*, (C,-C,)-alkylmercapto,
(C,~-C,) ~alkylsulfinyl or (C,-C,)-alkylsulfonyl, (C,-
C,,) ~arylmercapto, (C4-C;;) ~arylsulfinyl, (Ce-Cy,) -
arylsulfonyl, (C,-C;;) ~aralkylmercapto, (C,-C,,) -
aralkylsulfinyl, (C,~C,,) ~aralkylsulfonyl,
substituted (C,-C,,)~aryloxy-(C,-C,)-alkyl, (C,-Cy)-
aralkoxy- (C,-C;) ~alkyl, (Ce-C,,) ~aryloxy- (C;~C() -
alkoxy- (C,-C¢) ~alkyl, (C,-C,;) ~aralkyloxy-~ (C,-C;) -
alkoxy- (C,-C,) -alkyl, {Cs-C,,) ~aryloxy, (C,-Cy,) -
aralkyloxy, (C,-C,,;)-aryloxy-(C,-C)-alkoxy or (C,~
C,,;) ~aralkoxy-(C,-C,) ~alkoxy, where an aromatic
radical carries by 1, 2, 3, 4 or 5 identical or
different substituents from the group hydrogen,

- 23 -

halogen, c¢yano, nitro, trifluoromethyl, (C,-C;)-
alkyl, (C,-Cy¢)-alkenyl, (C,-C,)-hydroxyalkyl, (C;-
C,¢) ~alkoxy, {C,-Cy) -alkenyloxy, -O-I[CH,],~C.He,1.01Fy/
-OCF,Cl1l, -0-CF,-CHFCl, (C,-C¢)-alkylmercapto, (C,-C.)-
alkylsulfinyl, (C,-C,)-alkylsulfonyl, (C,-C;)-alkyl-
carbonyl, (C,-C;) ~alkoxycarbonyl, carbamoyl, N-
(C,-C,) ~alkylcarbamoyl, N,N-di- (C,-C,) -alkyl-
cai:bamoyl, (C,-C;) ~alkylcarbeonyloxy, (C,-C,)-cyclo-
alkylcarbamoyl, phenyl, benzyl, phenoxy, benzyloxy,
NR'R?’, phenylmercapto, phenylsulfonyl, phenyl-
sulfinyl, sulfamoyl, N-(C,-C,) -alkylsulfamoyl or N,N-
di-(C,-C,) ~alkylsulfamoyl, or optidnally carries up
to 3 of the abovementioned identical or different
substituents, and two adjacent carbon atoms of the
aralkyloxy radical together carry a chain-[CH,]
and/or -CH=CH-CH=CH-, where a CH, group of the chain
is optionally replaced by O, 8, SO, 80, or NR’,

‘Been Replaced
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R* and R* or R? and R’ form a chain [CH,],, where o is 3,

R‘.

4 or 5, or

form, together with the pyridine or pyridazine
carrying them, a cinnoline ring, a quinoline ring or
an isoquinoline ring, '

is, if Q is a bond, fluorine, chlorine or bromine,
or, if Q is O or NR’, a branched or unbranched (C,-
C,o) ~alkyl radical, which can contain up to 3 C-C
multiple bonds, an unsubstituted saturated fluoro-
alkyl radical of the formula [CH,], -CH;,,,.o)F,,
(C¢-Cy6) ~aryl radical or a (C,-C,) -aralkyl radical,
which can contain up to 2 C-C multiple bonds in the

a

alkyl chain, or an heteroaryl radical or an hetero-
aryl alkyi radical, 'where these radicals are substi-
tuted by one or more radicals from the group
hydroxyl, fluorihe, chlorine, c¢yano, trifluoro-
methyl, carboxyl, (C,-C,;)-alkyl, (C,-C,)-cycloalkyl,
(C,-C,) -cyeloalkyl- (C,-C,,) ~alkyl, (C,-C;) -cyclo-
alkoxy, (C;-C,)-cycloalkyl-(C,-C,,)-alkoxy, (C;-Cy) -
cycloalkyloxy- (C,-C,;) -alkyl, (C,-C,)-cycloalkyloxy-
(c,-C,,) ~alkoxy, (C,-C,)-cycloalkyl-(C,-C,)~alkyl- (C,-
C) ~alkoxy, (C,-C;) -cycloalkoxy- (C,-C,) ~alkoxy- (C, -
C,) -alkoxy, (C,-C,;)-aryl, (C,-C;)-aralkyl, (C,-C,;)-
alkenyl, ({(C,-C,,)-alkynyl, (C,-C,,)-alkoxy, (C,-C,,)-
alkoxy- (C,-C,,) ~alkoxy, (C,~Cy;) ~alkoxy-(C,-C,) -
alkoxy- (C,-C,) -alkyl, (Cs-Cy,) ~aryloxy, (C,-Cy) -
aralkyloxy, {C¢-Cy,) ~aryloxy- (C,-C;) ~alkoxy, (c,-
C;¢) ~aralkoxy- (C,~C,) ~alkoxy, (C,~C,) -hydroxyalkyl,
-0-[CH,.) x'ctnczzu-g)Fg'

{C,~C,,;) ~alkylcarbonyl, (C;-C;) ~cycloalkylcarbonyl,
(C¢-C,;) ~arylcarbonyl, (C,-C,,)-aralkylcarbonyl,

(C,~C;;) ~alkoxycarbonyl, (C,-C,;) ~alkoxy-(C,-C,,) -
alkoxycarbonyl, (C¢-C,,) ~axryloxycarbonyl, (C,-C,)-
aralkoxycarbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-
C,.) ~alkenyloxycarbonyl, (C,-C,,) ~alkynyloxycarbonyl,
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(C,-C,) ~cycloalkyl- (C,-C,) ~alkoxycarbonyl,

(C,~C;;) -alkylecarbonyloxy, (C,-C;) -cycloaikyl-
carbonyloxy, (Ce=Cy,) -arylcafbonyloxy, (C,-Cy) -
aralkylcarbonyloxy, carbamoyl, N-{(C,-C,;)-alkylcar-
bamoyl, N,N-di-(C,-C,,)-alkylcarbamoyl, N-(C,-C,)-
cycloalkylcarbamoyl, N,N-dicyclo-(C,-C,) -alkyl-
carbamoyl, N-(C,-C,;)-alkyl-N-(C,-C,)-cycloalkylcar-
bamoyl, N-{((C;-C4) -cycloalkyl-(C,-C) -
alkyl) carbamoyl, N-(C,-C;) -alkyl-N- ((C,-C,) ~cyclo-
alkyl- (C,-C,) -alkyl) carbamoyl, N- (+) -dehydroabietyl-
carbamoyl, N- (C,-C,) ~alkyl-N- (+) ~-dehydroabietyl -
carbamoyl, N- (C;-C,;) ~arylcarbamoyl, N-(C,-C,,) -
aralkylcarbamoyl, N-(C,-C,,) ~alkyl-N- (C;-C,,) ~aryl-
carbamoyl, N-(C,-C,z)-alkyl-N-{C,-C,,)-aralkylcarba-
moyl, N-((C,-C,,)-alkoxy- (C,-C,;)~-alkyl)carbamoyl, N-
((C4~Cy4) ~aryloxy- (C,~C,,) ~alkyl) carbamoyl, N- ((C,-
C,¢) ~aralkyloxy- (C,~C,,) -alkyl) carbamoyl, CON(CH,), in
which a CH, group can be replaced by O, N-(C,-
Cg) ~alkylimino, N-(C,-C,) -cycloalkylimino, N-(C,-C,)-
cycloalkyl- (C,-C,) ~alkylimino, N-(C,-C,,)-arylimino
or N-(C,-C,;) ~aralkylimino, and h is from 3 to 6,

where the radicals which contain an aryl radical
can, for their part, be substituted on the aryl by
from 1 to 5 identical or different radicals from the
group:

hydroxyl, £fluorine, chlorine, c¢yano, trifluoro-
methyl, carboxyl, (C,-C,,)-alkyl, (C,-C,)-cycloalkyl,
(C,-C¢) ~alkoxy, (C;-C,)-cycloalkoxy, (C,;-C,,)-alkoxy-
carbonyl, |

N-(C,-C,) ~alkylcarbamoyl, N,N-di- (C,-C,) -alkyl-
carbamoyl or N-(C,-C,)-cycloalkylcarbamoyl, and

is R, provided Q has the meaning of NR-", where R’
and R’ are identical or different and are hydrogen,
(C,~C,) ~alkyl, or (C,-C;;) -aralkyl which is optionally

|

I
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substituted once by fluorine, chlorine or (C,-C,)-
alkoxy,

R*¥ and R® are identical or different and are hydrogen,

RY

B X PO m

(Cs-Cy,) -aryl, (c,-C,) ~alkyl, (C;-Cyy) ~cycloalkyl,
(C,-C,) -alkoxy- (C,-C,) ~alkyl, (C,-C,,;) -~aralkoxy- (C,~-
C,) ~alkyl, (Cs-C,,)-aryloxy-(C,-C,) -alkyl, (C,-C,,)~-
alkanoyl, optionally substituted (C,-C,;) -aralkanoyl
or optionally substituted (C,-C,,)-aroyl, or

and R* together are -[CH,], , in which a CH, group can

be replaced by O, S, N- (C,-C,) -alkanoylimino or N-
(C,-C,) -alkoxycarbonylimino, and

to 8, Th1s Sheet Has Been 'hﬂ P

DEtewes il

Compounds of the formula I are preferred in which

Q

X
b 4
m

»

R2

is O, NR’ or a bond,

is O,

is CR® or, if R® and R?® form a cycle, N or CR?,
is 0,

is (C,-C,) -alkylene which is optionally substituted
once by halogen, cyano, trifluoromethyl, (C,-C()-~-
alkyl, (C,-C;) -hydroxyalkyl, (C,-C;) ~alkoxy or
-0- [CH,] ,~CeH3¢,3.9F¢ OF

is -CHR’-, where R® i8 one of the substituents o_f the
a-carbon atom of an a-amino acid, in particular of
a natural L-amino acid and of its D-isomer,

is CO,H

is hydrogen, (C,-C,,)-alkyl, (C,-C,,)-alkenyl, (C,-
C,,) -alkenyloxy, (C,~C,,) ~alkynyloxy, retinyloxy,
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(C,-C,,) -alkoxy- (C,-C,) ~alkyl, (C,-C,,) -~alkoxy- (C,-
C,) -~alkyl, (C,-C,,) ~alkenyloxy- (C,-C,) ~alkyl,
retinyloxy- (C,-C,) -alkyl, (C,-C,,) -~alkynyloxy- (C, -
C,) -alkyl, (C,-C,,) ~alkoxy, halogen, cyano,
trifluoromethyl, (C,-C,¢) -hydroxyalkyl, (C,-C,,)-
alkanoyl, (c,-C,,) ~aralkanoyl, (C¢-Cy,) ~aroyl,

-0" [CHQ] x'ctn(zf‘l_g,rgl NR' Rll s (cl"clo) "alkylmercapto,
(C,-Cyo) ~alkylsulfinyl, (C,-C,,)-alkylsulfonyl, (C,-

C,,) ~arylmercapto, (C,-C,,) -arylsulfinyl, (C¢-C,;)-

arylsulfonyl, (C,-C,,aralkylmexrcapto, (C,-C,,) -
aralkylsulfinyl, (C,-C,;)-aralkylsulfonyl, (C,-C,,)-
aryloxy, (C,-C,;)-aralkyloxy, carboxyl, (C,-C,,)-
alkoxycarbonyl, (¢,-C,;) ~alkoxy- (C,-C,,) -
alkoxycarbonyl, (C,~-C,,)-aryloxycarbonyl, (C,-C,)-
aralkoxycarbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-
C,,) ~alkenyloxycarbonyl, retinyloxycarbonyl, (C,-C,,) -
alkynyloxycarbonyl, {C,-C,) ~cycloalkyl- (C,-C;) ~
alkoxycarbonyl, (C;-Cy) ~cycloalkoxy- (C,-C;) -
alkoxycarbonyl, {Cs-C,,) ~aryloxy- (C,-C,) -alkoxy-
carbonyl, (C,-C;¢) ~aralkoxy- (C,-C,) ~alkoxycarbonyl,
carbamoyl, N-(C,~C,,) -alkylcarbamoyl, N,N-di-{C,~C,,) -
alkylcarbamoyl, N-(C,-C,)-cycloalkylcarbamoyl, N,N-
dicyclo{(C,-C,) -alkylcarbamoyl, N- (C,-C,,) ~alkyl-N- (C,-
C,) ~cycloalkylcarbamoyl, N-(C,-C,)-cycloalkyl-(C,-C)~
alkyl) carbamoyl, N-(C,-C;)} ~alkyl-N- ((C;-C,) -cyclo-

alkyl- (C,~C,) ~alkyl) carbamoyl, N~ (+) -.dehydroabietyl-

carbamoyl, N- (C,-C¢) ~alkyl-N- (+) -dehydroabietyl-
carbamoyl, N-{C¢-C,;) -arylcarbamoyl, N-(C,-Cy¢) -
aralkylcarbamoyl, N-(C,-C,,) ~alkyl-N- (C;-C,,) ~aryl-
carbamoyl, N-(C,-C,,) -alkyl-N-(C,-C,;) ~aralkylcarb-
amoyl, N-((C,-C,,;) ~alkoxy- (C,-C,,) ~alkyl) carbamoyl, N-
((C¢-C,¢) ~axryloxy- (C,~C,,) ~alkyl) carbamoyl, N- {(C,-
Cy¢) ~aralkyloxy- (C,-C,,) ~alkyl) carbamoyl, N-(C,;-C,)~
alkyl-N-({C,-C,,) ~alkoxy- {(C;~C,,) ~alkyl) carbamoyl, N-
(Cy~Cyp) ~alkyl-N-{(Ci;-C,,) ~aryloxy~-(C,-C,,) -
alkyl) carbamoyl, N-(C,-C,,) ~alkyl-N-((C,-C,) -
aralkyloxy- (C,-C,,) -alkyl) carbamoyl, or CON(CH,),, in
which a CH, group can be replaced by 0, 8, N-(C,-C,)-
alkylimino, N-(C,-C,) -cycloalkylimino,
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' N-(C,-C,) -cycloalkyl- {C,-C,) -alkylimino, N- (C¢-C,,) -
arylimino, N-(C,-Cy)-aralkylimino or N-(C,-C,)-
alkoxy- (C,-C,) -alkylimino, and h is from 3 to 6,

- 28 -

where aryl is substituted in the manner as defined for R!
5 and R?,

R! and R® are identical or different and are hydrogen,
halogen, (Cy~C;;) ~alkyl, (C,~C,,;) ~alkoxy,
-0- [CH,] ,-CH 3¢,1.Hal,, (C,-C,,) -alkoxy- (C,-C,,) -alkyl,
(C,-C,) ~alkoxy- (C;-C,;) ~alkoxy, (C,-C,,) ~alkoxy-(C,-

10 C,) ~alkoxy-(C,-C) -alkyl, (C,-C,,) -aralkyloxy, (C,-
C,) -~cycloalkyl, (C;-C,) ~cycloalkyl- (C,-C,) ~alkyl,
(C,-C,) -cycloalkyloxy, (C,-C,) -cycloalkyl- (C,-C,) -

alkoxy, (C,-C,)-cycloalkyloxy-(C,-C,)-alkyl, (C,-C,)-
cycloalkyloxy- (C,;-C,) -alkoxy, (C,-C,)-cycloalkyl-(C,-
15 C) ~alkyl- (C,-C() -alkoxy, (C,-C,)-cycloalkyl-(C,-Cq)-
alkoxy- (C,-C) -alkyl, {C,-C,) -cycloalkoxy- (C,-C;) -
alkoxy- (C,-C¢) -alkyl, NR'R*, (C;-C,)-alkylmercapto,
(C,-C,) ~alkylsulfinyl or (C,-C,)-alkylsulfonyl, (C,-
C,,) -arylmercapto, (C¢-C,,)-arylsulfinyl, (C,-Cy,) -
20 arylsulfonyl, {c,~C,,) -aralkylmercapto, {C,-C;,) -
aralkylsulfinyl, (c,-C,,) ~aralkylsulfonyl,
substituted (C,-C,,)-aryloxy-(C,-C)-alkyl, (C,-C,,;)-
aralkoxy- (C,-C¢) -alkyl, {Cs~C,,) ~aryloxy- (C,~C¢) -
alkoxy- (C,-C,) ~alkyl, {C,-C,,) ~aralkyloxy- (C,-C) -
25 alkoxy- (C,-C¢) -alkyl, (Cs-C,,) ~aryloxy, (c,~Cy,) -
aralkyloxy, (Cs~C,,) ~aryloxy- (C,-C,) -alkoxy or
(C,-C,,) ~aralkoxy- (C,-C¢) ~alkoxy, where an aromatic
radical carries by 1, 2, 3, 4 or 5 identical or
different substituents from the group hydrogen,

30 halogen, cyano, nitro, trifluoromethj_il, (C,~C,,) -
alkyl, (c,-C,,;) ~alkenyl, (C,-C¢) -hydroxyalkyl,
(c,~-C,;) -alkoxy., (C,-C;,)-alkenyloxy,

-0-[CH,],-CH (3,15 F;» -OCF,Cl, -0-CF,-CHFCl, (C,-C)-
alkylmercapto, (C,-C¢) ~alkylsulfinyl, (C,-C¢)-alkyl-
35 sulfonyl, (C,-C¢) ~alkylcarbonyl, {C,~C¢) ~alkoxy-.
carbonyl, carbamoyl, N-(C,-C,)-alkylcarbamoyl, N,6N-
di-{(C,-C,) ~alkylcarbamoyl, (C,-C,)-alkylcarbonyloxy,
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(C,-C,;) ~cycloalkylcarbamoyl, phenyl, benzyl, phenoxy,
benzyloxy., NR'R?’, phenylmercapto, phenylsulfonyl,
phenylsulfinyl, sulfamoyl, N-(C,-C,)-alkylsulfamoyl
or N,N-di-(C,-C,)-alkylsulfamoyl, or optionally
carries up to 3 of the abovementioned identical or
different substituents, and two adjacent carbon
atoms of the aralkyloxy radical together carry a
chain - [CH,-] and/or -CH=CH-CH=CH-, where a CH, group
of the chain is optionally replaced by 0, 8, 80, 8O,
or NRY,

R* and R® or R? and R® can form a chain [CH,],, where o is

R4

3, 4 ox 5, and

» provided Q is a bond, is chlorine oxr, if Q is O or
NR‘, is a branched or unbranched (C,-C,,) ~alkyl
radical, which can contain one or two C-C multiple
bonds, or an unsubstituted fluoroalkyl radical of
the formula - [CH,],-CH,,.,F, or (C,-C,)-alkoxy-(C,-
Ce) -alkyl, (C,-C,)-alkoxy- (C,;-C,)-alkoxy-(C,-C,) -alkyl

or a radical of the formula Z,

CH Ol ICHIE @

where E is a substituted phenyl radical of the
formula F

RE (F),

or a (C;-C,) -cycloalkyl radical, where

vis 0, 1,2, 3,4, 5or6, wisOor 1, and t is O,
1, 2 or 3, with the restriction that v is not equal
to 0 if w is 1, and R%°, R’, R%, R’ and R are iden-
tical or different and are hydrogen, halogen, cyano,
nitro, trifluoromethyl, (cl-c‘i -alkyl,
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(C,-C,) -cycloalkyl, (C,-C,) -alkoxy, -O-[CH, 1,~CH.,...
aFgs -OCF,Cl, -O-CF,-CHFCl, (C,-C)-alkylmercapto,
(C,-C¢) ~hydroxyalkyl, (C,-C)-alkoxy-(C,-C,}-alkoxy,
(C,-C;) ~alkoxy- (C,-C;) -alkyl, (C,-C,) —alléYlsulfinyl,
(C,-C¢) ~alkylsulfonyl, (C,-C¢) -alkylcarbonyl, (C,-C,) -
alkoxycarbonyl, carbamoyl, N-(C,-C,) -alkylcarbamoyl,
N,N-di- (C,-C,) ~alkylcarbamoyl, (C,-C,,)-aralkylcarba-
moyl which is optionally substituted by fluorine,
chlorine, bromine, trifluoromethyl or (C,-C,) -alkoxy,
N- (C,-C,) ~-cycloalkylcarbamoyl, N-(C,-C,)-cycloalkyl-
{c,-C,) -alkylcarbamoyl, (C,-C;) ~alkylcarbonyloxy,
phenyl, benzyl, phenoxy, benzyloxy, NR'R?, such as
amino, anilino, N-methylanilino, phenylmercapto,
phenylsulfonyl, phenylsulfinyl, sulfamoyl, N-(C,-C,) -
alkylsulfamoyl or N,N-di-(C,-C,)-alkylsulfamoyl, or
two adjacent substituents together are a chain
- [CH, ], -CH=CH-CH=CH-, where a CH, group of the chain
is optionally replaced by O, S, 80, SO, or NR*, and

- 30 -

where a heterocaryl radical can carry 1l, 2 or 3 .

substituents, and a cycloalkyl radical one
substituent, from the above group, and

R* is R, provided Q has the meaning of NR’, where
R’ is hydrogen or methyl, and

R’ is benzyl, and

if R' and/or R} have the meaning of (C,-C,,)-aryloxy., (C,-
C;,) ~aralkyloxy, (C¢-C,;)-aryloxy-(C,-C¢)-alkoxy, (C,-C,,)-
aralkoxy- (C,-C) ~alkoxy or a corresponding radical con-
taining terminal cycloalkyl groﬁps, this radical is
preferably then a radical of the formula D

0Z (D), or

if R* and/or R® have the meaning of (C,-C,,)-aralkyl,
(c‘-c:_z) -a.r‘Y]-OXY- (cl-c‘) -alle, .(c-"cll) -aralkoxy‘ (C;-c‘) -
alkyl or a corresponding radical containing terminal

cycloalkyl groups, this radical is preferably then a
radical of the formula Z,
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R* and R®* are identical or different and are hydrogen,
(C¢-C,,) ~aryl, {C,-C,,) -alkyl, {C,-C,,) ~cycloalkyl,
(C,-C,) -alkoxy- (C,-Cy) -~alkyl, (C,-C,;) ~aralkoxy-(C,~
C,) -alkyl, (Ce-C,;) -aryloxy- (C,-C,) -alkyl, (C,-C,,)-
alkanoyl, optionally substituted (C,-C,.}-aralkanoyl
or optionally substituted (C,-C,,)-aroyl, or

RY and R® are together -[CH,], , in which a CH, group can
be replaced by O, 8, N-(C,-C,)-alkanoylimino or N-
(c,-C,) ~alkoxycarbonylimino, and

Compounds of the formula I are particularly preferred in
which

Q is O,

X is O,

4 is CR!} and, additionally, N if R* and R? form a
cycle,

m is 0O,

A is -CHR®-~, where R° is the substituent of the a«-
carbon atom of an a-amino acid, in particular of a
natural L-amino acid or its D-isomer,

B is CO,H,

R? is hydrogen, bromine, chlorine, cyano, (C,-C,)-
alkyl, (C,-C,) -alkoxy, (C,~C,,) -alkoxymethyl, (C,-C,,) -
alkenyloxymethyl, (C,-C,;;) ~alkynyloxymethyl,
carbamoyl, N-(C,-C,,)-alkylcarbamoyl, N-{(C,-C,;)~
alkoxy- (C,-C,) ~alkyl) carbamoyl, N,N-di- (C,-C,) ~
alkylcarbamoyl, N(C,;-C,) -cycloalkylcarbamoyl, N- (Cg-
C,,) -phenylcarbamoyl, N- (C,-C,,) -phenylalkyldarba-
moyl, N-(C,-C;)-alkyl-N-(C,-C,,)phenylcarbamoyl, N-
(C,-C¢) ~alkyl-N-(C,-C,;) -phenylalkylcarbamoyl,

SO )



- 32 -

N-{(C,-C,) ~alkoxy- (C,~-C,) -alkyl) carbamoyl, carboxyl,
(C,-C,,) ~alkoxycarbonyl, (C,-C,,)-alkenyloxycarbonyl,
retinyloxycarbonyl, (C;-C;) ~cycloalkoxycarbonyl,
(C,-C,) -cycloalkyl- (C,-C;) ~alkoxycarbonyl, (C,-C,) -
cycloalkoxy- (C,-C,) ~alkoxycarbonyl, phenyl-(C,-C,)-
alkoxycarbonyl, phenoxy-(C,~-C¢)~alkoxycarbonyl or
benzyloxy- (C,-C,) ~alkoxycarbonyl, where a phenyl
radical is substituted in the manner as defined for
R' and R?’, and one of the radicals

R! or R® is hydrogen and the other a radical from the
group hydrogen, fluorine, chlorine, (C,-C,)-alkyl,
(C,-C,,) ~alkoxy, ({Cs-C¢)~cycloalkyl, (C,;-C;)~-cyclo-
alkyl- (C,-C,) -alkyl, (C,-C,)-cycloalkyloxy, (Cg;-C,)-~
cycloalkyl- (C,-C,) -alkoxy, (C;-C¢)-cycloalkyloxy- (C,-
C¢) —alkyl, (C,-C¢)-cycloalkyloxy-{(C,-C;) -alkoxy, (C;-
¢,) -eycloalkyl- (C,-C,) -alkyl- (C,-C,) -alkoxy, (Cs-C,)-
cycloalkyl- (C,~-C,) -alkoxy- (C,~C,) -alkyl, (C;-C) -
cycloalkoxy-(C,~-C,)-alkoxy-(C,-C;) ~-alkyl,
-0- [CH,]1 ,-CH (3,19 Fgs (C,-C¢) ~alkoxy- (C,~-C;) ~alkyl, (C,-

c‘) -alkoxy' (cl-c‘) -alkoxy' (cl"c‘) -alkoxy" (c,:-c,) -
alkoxy- (C,-C,) ~alkyl, substituted (C,-C,,)-phenoxy,
(C,-C,;) -phenylalkyloxy, (Cs-C,;) ~-phenoxy- (C,-C;) -

alkoxy or (C,-C,,) -phenylalkoxy- (C,-C) ~alkoxy,
phenoxy- (C,-C,) -alkyl, (C,-C,,) -phenylalkyloxy-
{(c,-C,) -alkyl, phenoxy- (C,-C,) ~alkoxy-~ (C,~C,) ~alkyl
or (C,-C,)-phenylalkyloxy-(C,~C,)-alkoxy-(C,~-C,) -

. alkyl, where an aromatic radical is substituted by
1, 2 or 3 identical or different substituents from
the group fluorine, chlorine, cyano, trifluoro-
methyl, (C,-C,;)-alkyl, (C,-C;,)-alkenyl, (C,-C,,)-~
alkenyloxy or (C,-C,,)-alkoxy, “

R* and R?, with the pyridiﬁe carrying them, form a 5, 6,
7. 8-tetrahydroisoquinoline ring,

" R* is a branched or unbranched (C,-C,,)-alkyl radical,
(C,~C,) ~alkoxy-(C,-C,) -alkyl or a radical of the

formula Z,
This Sheet Has Been Replaced
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where E is a substituted phenyl radical of the

formula F
| R R’
3
9
Rio R

or a (C;-C,;)-cycloalkyl radical, where v is 0, 1, 2
or 3, wis 0, and t can be 0 or 1, and in which RS,
R’, R?, R’ and R are identical or different and are
hydrogen, £luorine, chlorine, cyano, trifluoro-
methyl,  (C;-C4)-alkyl, (C,-C4) ~alkoxy,
-0-[CH,) .- CeH(3¢01.9)Fgs N~ (C,-Cq) ~alkylcarbamoyl, N,N-
di- (C,~C4) -alkylcarbamoyl, N- (C,;-C,) ~cycloalkylcarba-
moyl, N-(+) -dehydroabietylaminocarbonyl, or (C,-C,,) -
phenylalkylcarbamoyl, which is optionally
substituted by fluorine, chlorine, trifluoromethyl
or (C,-C¢) -alkoxy, or where R® and R’ or R’ and RS,
together with the phenyl ring carying them, form
naphthalene derivatives. |

If R or R’ has the meaning of (C-C,;)-phenoxy, (C,-C,,)-
phenylalkyloxy. (C¢-C,;)-phenoxy-(C,~C¢)-alkoxy, (C,-C,,)-
phenylalkoxy- (C,-C,) -alkoxy, (C;~C¢) ~cycloalkyloxy- (C,-C) -
alkoxy, (Cs-C¢) ~cycloalkoxy- (C,-C¢) —alkoxy or (Cg-Cq) -
cycloalkyl-{(C,-C,) -alkyl- (C,-C,) ~alkoxy, this radical is
then, especially, a radical of the formula D

0Z (D), or

if R' or R’ has the meaning of phenyl, phenoxy-(C,-C)-
alkyl, (C,-C,,) -phenylalkyl (C,-C,,) -phenylalkyloxy- (C,-C,) -
alkyl, (Cs-C¢) ~cycloalkyl, (Cs-C¢) -cycloalkyl- (C,-C¢) -
alkyi, (Cs-C¢) ~cycloalkoxy- (C,-C,) ~alkyl, (C4-C¢)-cyclo-
alkyl- (C,-C,) ~alkoxy- (C,-C,) ~alkyl or (C;-Ci)-cycloalkoxy-
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(c,-C,) -alkoxy-(C,-C,) ~alkyl, this radical is then,
especially, a radical of the formula % in which, in both

cases,

v is 1, 2, 3 ox 4, wis 0 and t is 0, or
v is 1, 2, 3 or 4, wis 1 and t is 0, or
v is 1, 2, 3 or 4, wis 1, t is 1, and

£ is 1 to 4,

g is 0 or 1 to (2£+1),

x is 0 or 1.

Compounds of the formula I are very particularly pre-

ferred in which

Q

» H < M

w

is O, ' This Sheet g Been R

\
wo i

is 0,

is a -CH,- group which can be substituted by a
methyl group,

is -CO,H,

is hydrogen, ({C,-C,)-alkoxy, (C;-C,;)-alkoxymethyl,
(C,-Cy¢) ~alkenyloxymethyl, retinyloxymethyl, N-(C,-
C,,) -alkylcarbamoyl, N-((C,-C,,) ~alkoxy- (C,-C,) -
alkyl)carbamoyl, N,N-di-(C,-C,)~-alkylcarbamoyl, N-
(C;~C,) ~-cycloalkylcarbamoyl, N-phenylcarbamoyl, N-
phenyl- (C,-C,) -alkylcarbamoyl, carboxyl, (C,-C,¢) -
alkoxycarbonyl, (C,~-C,,) ~alkenyloxycarbonyl,
retinyloxycarbonyl, (C,-C,) ~cycloalkoxycarbonyl, (Cs-
C¢) ~cycloalkyl- (C,-C,) -alkoxycarbonyl or phenyl-(C,-
C¢) ~alkoxycarbonyl, where a phenyl radical is
substituted in the manner as defined for R! and R3,
and one of the radicals

R! or R} is hydrogen and the other radical is a radical

from the group hydrogen, (C,-C,))-alkoxy, (C,-C,)-
cycloalkyloxy, (Cs-C¢) ~cycloalkyl- (C,;-C,) ~alkoxy,
-0- [CH,] .~CeH 2¢,1.)Fgr {C,-C,) ~alkoxy- (C,~C,) ~alkoxy,
substituted (C.-C,,;) -phenoxy, (C,-C,;) -phenylalkyloxy,
(C¢-C;,) -phenoxy- (C,-C,) ~alkoxy or (C,-C,,) -phenyl-
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alkoxy- (C,-C,) -alkoxy, where an aromatic radical is
substituted by 1, 2 or 3 identical or different
substituents €from the group £fluorine, chlorine,
cyano, trifluoromethyl, - (C,;-C,,)-alkyl, (C,-C,;)-
alkoxy or (C,-C,,)-alkenyloxy, and

r* is a branched or unbranched (C,-C,) -alkyl radical or
a radical of the formula Z,

{CH)AOLCHLE (2

where E is a substituted phenyl radical of t:h_e
. formula F

RS (F),

or a (C;~Cy) -cycloalkyl radical, where

vig 0, 1, 2 or 3, wis 0, and t can be 0 or 1, and
in which R%, R’, R°, R’ and R are identical or
different and are hydrogen, £luorine, chlorine,
cyano, trifluoromethyl, (C;-C¢) -alkyl, {(C,-Cy) -
alkoxy, -O-I[CH,.]1,.-CeHpei1.Fg, N-(C,-C,)-alkylcarba-
moyl, N,N-di- (C,~C,) ~alkylcarbamoyl, N- (C,-C;) -
cycloalkylcarbamoyl, N-(+)-dehydroabietylaminocar-
bonyl substituted benzyl radical, and £ is 1 to 4,
g is 0 or 1 to (2£+1) and x is 0 or 1.

Compounds of the formula I are particularly preferred in

Q is OJ

X is 0,

>4 is CR?,

m is ol

B is -CO,H, This Sheet Has Been Rep
A

T T
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is hYdrOgen, (CI‘-C‘) -alkOxy or "O" [cnzl x-c’H‘zf*l_’)F"

is hydrogen, N-(C,-C,;,)-alkylcarbamoyl, N-((C,-C,,)-
alkoxy- (C,-C;) ~alkyl) carbamoyl, N,N-di- (C,-C,) ~alkyl-
carbamoyl, N-(C,-C;)-cycloalkylcarbamoyl, N-phenyl-
carbamoyl, N-phenyl- (C,-C,) -~alkylcarbamoyl, carboxyl,
(C,-C,) -alkoxycarbonyl, (C,-C,;)-alkenyloxycarbonyl,
retinyloxycarbonyl, (cs'- C¢) ~cycloalkoxycarbonyl, (Cg-
C¢) ~cycloalkyl- (C,~C,) ~alkoxycarbonyl or phenyl- (C,-
C¢) ~alkoxycarbonyl, where a phenyl radical is
substituted by 1 or 2 identical or different
substituents from the group fluorine, chlorine,
cyano, trifluoromethyl, (C,-C;,)-alkyl, (C;~C,,)-

alkenyloxy or {C,-C,,)-alkoxy, and

is hydrogen, (C,-C;)-alkoxy or (CS-CG)'-cycloalkyl- (C,-
C,) -alkoxy, where one of the substituents R* and R?
is hydrogen,

is a branched or unbranched {(C,-C,) -~alkyl radical, or
a 2-phenylethyl radical, or a benzyl radical
substituted by 1 or 2 radicals from the group f£lu-
orine, chlorine, cyano, trifluoromethyl, (C,-C()-
alkyl, (C,-C,) -alkoxy, -O-[CH,]),~-CH ., ,,F,, N-(C,;-C,) -
alkylcarbamoyl, N,N-di- (C,-C;) ~alkylcarbamoyl, N~ {C,-
C¢) -cycloalkylcarbamoyl or N-(+)-dehydrcabietyl-
aminocarbonyl, and £ is 1 to 4, g is 0 or 1 to
(2£+1) and x ig 1.

Compounds of the formula I are preferred to the highest
degree in which

Q

X
Y
m

w >

is O,
is o,
is CR?,
is 0,

is a -CH,-group,

is -CO,H, This Sheet Has Been Replaced
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is hydrogen, N-(C,-C,,)-alkylcarbamoyl, 'N=-((C,-C,,)-
alkoxy- (C,~-C,) -alkyl) carbamoyl, N-cyclohéxylcar-
bamoyl, N-phenylcarbamoyl, N- (phenyl- (C,-C,) -alkyl) -
carbamoyl, where, in the last two cases, the phenyl
radical can carry a fluorine substituent, (C,-C,,)-
alkyl substituent or (C,-C,,)-alkoxy substituent,
carboxyl, (C,-C,,)-alkoxycarbonyl, (C,-C,,)-alkenyl-
oxycarbonyl, retinyloxycarbonyl, (Cs-C) -~cyeclo-
alkoxycarbonyl or benzyloxycarbonyl,

is hydrogen, (C,-C)-alkoxy or 2-(cyclohexyl)ethyl-
oxy, where one of the substituents R* and R® is
hydrogen,

is a branched or unbranched (C,-C,) -alkyl radical or
a benzyl radical which is substituted once by flu-
orine, chlorine, trifluoromethyl, (C,-C,)-alkyl or
(C,-C;) ~alkoxy.

Compounds of the formula I are also preferred to the
highest degree in which

Q

X
Y
m

>

is 8,
is 0O,
is CR?,
is 0,

is a -CH,- group,
is -CO,H,
is hydrogen,

is hydrogen, N-((C,-C,;)-alkylcarbamoyl, N-((C,-C,,)-
alkoxy- (C,-C,) -alkyl) carbamoyl, N-cyclohexylcarba-
moyl, N-phenylcarbamoyl, N-{(phenyl- (C,-C,)alkyl)-
carbamoyl, where, in the last two cases, the phenyl
radical can carry a fluorine substituent, (C,-C,,)-
alkyl substituent or (C,-C,,)-alkoxy substituent,
carboxyl, (c,'-c“) -alkoxycarbonyl, (C,-C,,)-alkenyl-
oxycarbonyl, retinyloxycarbonyl, (Cy;-C¢)-cycloalk-

oxycarbonyl or benzyloxycarbonyl,

Sheet Has Been Replaced
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is hydrogen, (C,-C;)-alkoxy or 2-(cyclohexyl)-
ethyloxy, where one of the substituents R? and R® is
hydrogen, and

is a branched or unbranched (C,-C,)-alkyl radical or
a benzyl radical which is substituted once by flu-
orine, 'chlorine, trifluoromethyl, (C,-C,}-alkyl or
(c,-C,) -alkoxy. |

The compounds of the formula I are also preferred to the
highest degree in which

is S,

is O,

is CR?,

is 0,

is a -CH,-group,

is -CO,H,

is hydrogen,

is carboxyl or (C,-C,,)-alkoxycarbonyl,

'~ is hydrogen, and

is a branched or unbranched (C,-C,)-alkyl radical.

The compound of the formula I is also preferred to the

highest degree in which

W > B <4 MO

is 0O,

is 0O, )

is CR?, where R’ is hydrogen,
is 0,

is a -CH,-group,

is -CO,H-,

R' and R?, together with the pyridine carrying them, form

Rl

an isoquinoline ring having an unsubstituted benzo
moiety, and
is methyl.

The compound of the formula I is also preferred to the

highest

Q is

degree in which
o, - ‘ .

heet Has Been Replaced
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is O,

is CR?,

is 0O,

is a ~CH,-group,
is -CO.H,

R! is hydrogen,

W » B 4 M

R? and R}, together with the pyridine carrying them, form
a gquinoline ring having an unsubstituted benzo
moiety, and

R* ig methyl.

The invention also embraces prodrugs for the compounds of
the formula (I), which prodrugs bring about an inhibition
of collagen biosynthesis in vivo by liberating compounds
of the formula I or their salts.

Finally, the invention also embraces prodrugs which, by
liberating compounds of the formula I or their salts,
bring about an inhibitory effect in vivo on prolyl-4-
hydroxylase.

Prodrug groupings are chemical groups which, in wvivo,

- are converted into the carboxylate group of the
compounds of the formula I, and/or
- can be cleaved from the amide N atom, and/or

can be converted into a pyridine ring.

‘Those prodrug groups which are suitable are known to the

person skilled in the art.

The following prodrug groupings receive particular
mention:

for the carboxylate group, ester groups, amide groups,
hydroxymethyl groups and aldehyde groups, and their
derivatives; for the pyridine N atom, N-oxides and N-
alkyl derivatives; and for the pyridine ring, 1,4-
dihydropyridine derivatives or tetrahydropyridine

derivatives.

This Sheet Has Been Replaced

I



10

15

20

25

- 40 -

'i'he invention relates to the use of compounds of the
formula I, and also the physiologically tolerated salts,
for inhibiting collagen biosynthesis.

The invention relates to the use of compounds of the
formula I, and also the physiologically tolerated salts,
for inhibiting prolyl-4-hydroxylase. '

The invention also relates to the use of compounds of the
formula I, and also the physioclogically tolerated salts,
for producing a pharmaceutical against fibrotic diseases.

The invention also relates to the use of compounds of the
formula I, and also the physiologically tolerated salts,
for producing a pharmaceutical against fibrotic diseases
of the liver, the lung and the gkin.

Finally, the invention relates to the compounds of the
formula I for use as pharmaceuticals.

The invention relates, in particular, to the compounds of
the formula I for use as fibrosuppressive agents.

The invention also relates to a process for preparing
compounds of the formula I.

The compounds of the formula I, in which A is a
substituted alkylene moiety, B is CO,H, Y is CR® and m is
0 or 1, are prepared by

il.) Reacting pyridine-2-carboxylic acids of the formula
II (R*® is H) with the amino esters of the formula
" III to form the amide esters of the formula IV, or

i2.) Reacting pyridine-2-carboxylic esters of the formula
ITI (R*® is lower alkyl), under the conditions of
aminolysis, to form the compounds of the formula IV;
and

_This Sheet Has Been Repl

T IIII
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ii) 1liberating the compounds of the formula I from their
esters of the formula IV; with, where appropriate,

iii) the compounds of the formula IV being prepared by
alkylation of compounds of the formula V with R*X,
5 and, where appropriate,

iv) the compounds of the Formula IV being converted,
provided Q is O or NR’, into their pyridine N-oxides
Iv’ (R* is (C,-C,¢) -alkyl or benzyl) and the latter
being hydrolyzed to form the pyridine N-oxides of

10 the formula I’ (R* is H).
Scheme 1
g! HaN=-A-CO,-R3* R
R? ar* 2 ert
-~ 1 ~
b TR I 1 _WH=-A-co,Rr¥
g3 N co,n2s ') RS
i v °
') Réx I e
n'
R? o |
2 I
24
< L NH-a-co,R %
gd N -
0
v '%
. ,
LA 0l ar*
-
B NH=A=CO, N P NH=A=CO v P4
Rd N/ ? RS i‘
[} 0 °

We: a¥. (c,-€, g)=alkyl » benzyl
P LA |

RY is H or (C,-C,,) ~alkyl, This Sheet Has Been Replaced
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X is a leaving group, in particular halogen, 0SO,Me or
080,phenyl

The methods of carboxyl activation and the condensation
reactions known from peptide chemistry are suitable
processes for the amide formation (reaction il).

The substances which are known to the person skilled in
the art, such as thionyl chloride, oxalyl chloride,
pivaloyl chloride, chloroformate derivatives, or N,N’-
carbonyldiimidazole, can be used as reagents for the
carboxylic acid activation. The activated derivatives of
the compounds of the formula II are prepared in situ and
then reacted with the amide derivatives of the formula
III.

An example of a suitable condensing agent is the
combination of N,N‘’-dicyclohexylcarbodiimide/N-hydroxy-
1H-benzotriazole and N-ethylmorpholine.

Suitable solvents are dichloromethane, tetrachloro-
methane, butyl acetate, ethyl acetate, toluene, tetra-
hydrofuran, dimethoxyethane, 1,4-dioxane, a.cetonitiile,
N,N-dimethylformamide, N,N-dimethylacetamide, dimethyl
sulfoxide, nitromethane and/or pyridine.

The compounds of the formula I, in which R* and R’ are
hydrogen and R®* is a carboxyl substituent, a carbamoyl
substituent or an ester substituent, were prepared as
outlined in schemes 1, 2 and 3.

Scheme 2 illustrates the preparation of the compounds of
the formula II in which R! is a carboxylic acid
substituent, or its derivative, and R' and R® are hydro-
gen.

The 3-substituted 5-carboxypyridine-2-carboxylic esters
of the formula XI and their isomers of the formula XII
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The oxidation of the pyridine-2,5-dicarboxylates of the
formula VII is described in J. Chem. Soc. Perkin Trans.
2, 1978, 34-38 and in J. Org. Chem. 25 (1960) 565 to 568
(M.1.. Peterson).

The halogenation (chlorination) of the pyridine N-oxides
of the formula VIII with thionyl chloride and the reac-
tion of the 3-chloropyridine-2,5-dicarboxylic diester
(Formula IX) with alcohoclates (Q is O or S8) can be
carried out in analogy with the process described in the
patent specification CH 658 651 (LONZA), where M is a
singly charged or doubly charged metal ion, preferably
from .the first or second main group of the periodic
system.

In analogy with the known literature (CA: vol. 68, 1968,
68 840 h), the monoesters of the formula XII are pre-
pared, under hydrolysis conditions, from the substituted
pyridine-2,5-dicarboxylic diesters of the formula Xb.

Selective hydrolysis using Cu{lII) saltsa, J. Delarge in
Pharmaceutica Acta Helvetiae 44, 637-643, 1969, repre-
sents another process for preparing the compounds of the
formula XII from the diesters of the formula Xb.

The compounds of the formula XII thus obtained are
reacted with the amino esters of the formula III to form
the compounds of the formula IV (Scheme 2).

The pyridine-2-carboxylic ester-5-carboxylates of the
formula XI can be prepared, under esterification condi-
tions, from substituted pyridine-2,5-dicarboxylic acids
of the formula Xa (see CA: vol. 68, 1968, 68840 h).
Suitable conditions are, for example, esterification with
methanol in the presence of sulfuric acid, it being
necessary to choose the reaction time so that complete
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esterification to form the diester product only takes

place

to a secondary extent, or so that the diester

products can be separated off as by-products.

The compounds of the fomulai XI are converted with amines
5. or alcohols into the 5-carboxylic acid derivatives of the
formula XIV (Scheme 3).

These

are then hydrolysed to form the compounds of the

formula II (R* is H), which compounds are subsequently
reacted in analogy with Scheme 1.

10 Scheme 2

R°z¢~"\/\j\ AcOH/H,0, R°z° X
N“>CO,R ' T’ CO,R

(

Xo
b

EAARE
Vil

0
halogenation
R = H, loweralkyl)

MQRY or
ao,cﬁan‘ MOISIYY no,cﬁt
l 8.
N“CO,R N“>C0,R
1X
R - L - Cl, Br
R +» loweralkyl M = metalion,
singly or doubly
charged
Q@ ~0, S

Ho,cﬁoa‘ Ro,cﬁon‘ :
|
¢

CO,R N0, 4
X1 R « loweralkyl X111 R-= lower alkyl

l H,N-A-CO,R'?

tv
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X111 R?

4
S & NPT & &
]
| N“~C 0, lower alkyl N“~C 0, lower alkyl

X1 X1V R? « COOR, CO-NRR

The 2-hydroxymethylpyridines of the formula VIa, which
are disclosed in EP-A-0 304 732, EP-A-0 321 385 and EP-A-
0 208 452, can be used as intermediates for preparing
derivatives (R') which are substituted in the 4 position.

Scheme 4
R R'
R? < oxt oxidotion Lk i IS or
R lﬁ’ CH.OH RN Nco,H
Vi | i (r'" - K)

Vie /7 lia : QR* = OMe (Me = methyl )
Yib 7/ 1ib : QR® « 0Bn (Bn = benzyl }

The 3-0-benzyl derivatives of the formula VIb were also
obtained in an analogous manner, as described in those
documents.

The compéunds of the formulae VIa and VIb 'wer_e reacted
with an oxidizing agent, preferably with KMnO, in aqueous

alkaline medium, to form the pyridine-2-carboxylic acid

derivatives of the formula II {(cf. Scheme 4).

The preparation of substituted pyridine-2-carboxylic
acids is, for example, disclosed in DE-A-353 046, and for
3-(3-chlorophenoxy)pyridine~-2-carboxylic acid and 3-(3-
methylphenoxy)pyridine-2-carboxylic acid in J. Med. Chenm.
1975, 18, PpP-. 1-8, Villani et al.; for
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3,5-diethoxypyridine-2-carboxylic acid in J. Med. Chem.
1974, 17, pp. 172-181, French et al.; and for 3-methyl-
thiopyridine-2-carboxylic acid and 3-benzylthiopyridine-
2-carboxylic acid in J. Med. Chem. 1974, 17, pp. 1065-
1071, Blank et al.; and for 3-methoxypyridine-2,5-dicar-
boxylic acid in CH-PS 658 651.

The compounds of the formula I are inhibitors of prolyl-
4-hydroxylase. The inhibition of this enzyme was
determined as described by Kaule and Giinzler in Annal.
Biochem. 184, 219 to 297 (1990).

The novel compounds of the formula I possess valuable
pharmacological properties and exhibit, in particular,
antifibrotic activity. '

The antifibrotic effect can, for example, be determined
using the model of carbon tetrachloride-induced hepatic
fibrosis. For this, rats are treated twice a week with
CCl, (1 ml/kg) - dissolved in olive oil. The substance
under test is administered daily, where appropriate even
twice a day, per os, or intraperitoneally - dissolved in
a suitable tolerated solvent. The extent of the hepatic
fibrosis is determined by histology, and the proportion
of collagen in the liver is analyzed by means of deter-
mining hydroxyproline - as described in Rivirikkc et al.
(Anal. Biochem. 19, 249 £. (1967)). The fibrogenic ac-
tivity can be measured by the radiocimmunoclogical deter-
mination of collagen fragments and procollagen peptides
in the serum. In this model, the novel compounds are
active at a concentration of from 1 to 100 mg/kg.

The fibrogenic activity can be measured by radioimmuno-
logical determination of the N-terminal propeptide of
collagen type III or of the N-terminal or C-terminal
crosslinking domain of collagen type IV (78 collagen or
type IV collagen NC,) in the serum.

For this purpose, measurements were made of the
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concentrations of hydroxyproline, procollagen III

peptide, 78 collagen and type IV collagen NC in the liver

of '

a) untreated rats (control)

b) rats which were administered carbon tetrachloride
(CCl1l, control)

c) rats which were first administered CCl, and then a
novel compound

(this test method is described by Rouiller, C., Experi-

mental toxic injury of the liver; in The Liver, C.

Rouiller, wvol. 2, 5. 335 to 476, New York, Academic

Press, 1964). '

The novel compounds can also be demonstrated to be active
in the following systems.

Inhibition of hepatic prolyl-4-hydroxylase in vivo:

This model is used to demonstrate the acute inhibition of
prolyl-4-hydroxylase in wvivo. For this, rats of both
sexes (healthy or with induced hepatic fibrosis) are
administered (intraperitoneally, intravenously or per os)
the substance under test or the corresponding vehicle
and, after this, are given *C-L-proline (250 uCi/kg of
bédyweight) « which is administered intraperitoneally.
There then follows a second intraperitoneal adminis-
tration of C-L-proline (250 uCi/kg of bodyweight).
Finally, the animals are exsanguinated under pento-
barbital anesthesia and the livers removed. The hepatic
collagen was purified by digestion with pepsin and
fractional ammonium sulfate precipitation in conformity
with published protocols (Ref. 1 and 2). The purified
liver collagen was hydrolyzed and the content of 3*C-
hydroxyproline and *C-proline was determined by means of
amino acid analysis using ion exchange chromatography.
Inhibition of prolyl-4-hydroxylase is shown by a decrease
in the  quotient 4¢c.-hydroxyproline/ [*C-hydroxy-
proline+**C-proline]. 2,2’-Dipyridyl is wused as the
reference substance. (1: Chojkier, M. 1986, Hepatocyte
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collagen production in vivo in normal rats, J. Clin.
Invest. 78: 333-339 and 2: Ogata I., et al. 1991, Minor
contribution of hepatocytes to collagen production in

- 48 -

normal and early fibrotic 1livers, Hepatology 14:
361-367).

Inhibition of prolyl-4-hydroxylase in cell cultures:

The following cell types are used for testing inhibitors
of prolyl-4-hydroxylase in cell cultures:

Normal human skin £fibroblasts, (NEDF), rat 1liver
epitheliél cells, (ref. 1) and primary fat storing cells
from rat liver (ref. 2). For this, the cells are culti-
vated in the presence of inhibitors. At the same time,
the collagen which iz newly synthesized during this
period is metabol:.cally labelled with 4-’H-L-proline and
4Cc-proline. The influence of the test substances on the
degree of hydroxylation of the collagen is then deter-
mined in accordance with the method of Chojkier et al
(ref. 3). 2,2’-Dipyridyl is employed as the reference
substance. (1.: Schrode, W., Mecke, D., Gebhard, R. 1990,
Induction of glutamine synthetase in periportal hepato-
cytes by co-cultivation with a liver epithelial cell
line, Eur. J. Cell. Biol. 53: 35-41; 2. Blomhoff, R.,
Berg T. 1990, Isclation and cultivation of rat liver .
stellate cells, Methods Enzymol. 190: 59-71; and 3.:
Chojkier, M. Peterkofsky, B. Bateman, J. 1980, A new
method for determining the extent of proline hydroxy-
lation by measuring changes in the ration of [4-3H]: [*C]
proline in collagenase digests, Anal. Biochem. 108: 385-
393).

The -compounds of the formula I may be used as medicaments
in the form of pharmaceutical preparations, whidh contain
the compounds, where appropriate together with tolerated
pharmaceutical excipients. The compounds can be used as
medicines, for example in the form of pharmaceutical
preparations which contain these compounds in a mixture
together with a pharmaceutical, organic or inorganic
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excipient which is suitable for enteral, percutaneous or

- 49 -

parenteral administration, such as, for example, water,
gum arabic, gelatin, lactose, starch, magnesium stearate,
talc, vegetable oils, polyalkylene glycols, vaseline,
etc.

For this purpose, they can be administered orally in
doses of from 0.1 to 25 mg/kg/day, preferably of from 1
to 5 mg/kg/day, or parenterally in doses of from 0.0l to
5 mg/kg/day, preferably of from 0.01 to 2.5 mg/kg/dQay, in
particular of from 0.5 to 1.0 mg/kg/day. The dosage can
also be increased in severe cases. In many cases, how-
ever, smaller doseas are also sufficient. These data refer
to an adult of about 75 kg in weight.

The novel compounds of the formula I are designated
substituted heterocyclic carboxylic acid glycylamides,
preferably pyridine-2-carboxylic acid glycylamides, in
the examples described below.

This mode of designation is wunderstood to mean
substituted N-carboxymethylpyridine-2-carboxamides.
Another option is to classify them as substituted N-
(pyridyl-2-carbonyl)glycines.

Example 1

3-Methoxy-4-(2,2,2-trifluorocethyloxy)pyridine-2-
carboxylic acid glycylamide

a) 2-Methyl-3-methoxy-4-chloropyridine N-oxide

11.2 g (80.5 mmol) of 3-methoxy-2-methyl-4(1H)-pyridone
were heated under reflux for 10 bours in 100 ml of
phosphorus oxychloride. Subsequently, the mixture was
concentrated and 30 ml of toluene were added to each 2 ml
volume; concentration then took place once again and the
residue was taken up in 150 ml of water, with the pH of
the mixture then being adjusted to 11 with K,CO,; this
mixture was then extracted with dichloromethane and the
organic phase was washed with water, dried and freed from
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8 g of the product were obtained, under standard con-

solvent.

ditions, from the péle brown oil (9 g) using m-chloroper-
benzoic acid in dichloromethane, m.p. 88 to 89°C (from
petroleum ether).

b) 2-Methyl-3-methoxy-4-(2,2,2-trifluoroethoxy)pyridine
N-oxide

6.7 g of potassium tert-butoxide were added in portioms,
at -20°C, while stirring and under a nitrogen atmosphere,
to 20 ml of trifluoroethancl. After the mixture had been
warmed to 0°C, 5.2 g (30 mmol) of 2-methyl-3-methoxy-4-
chloropyridine N-oxide were added in portions. The
mixture was heated under reflux for 3 hours, and then
cooled down to room temperature; a further 3.45 g of
potassium tert-butoxide were then added and the mixture
was heated under reflux for 2 hours. After it had cooled
down, 40 ml of water were added to the reaction mixture,
which was then extracted with dichloromethane; the
extract was then dried over MgSO, and freed from solvent
in vacuo. The resulting oily product was subjected to
further reactionm.

c) 3-Methoxy-4-(2,2,2-trifluorocethoxy) -2-hydroxymethyl-
pyridine

8 g (33.8 mmol) of the above compound were dissolved in
16 ml of glacial acetic acid, and 24 ml of acetic
anhydride were added, at 80°C and while stirring, to this
mixture. The reaction mixture was heated at 110°C for 2
hours and then cooled down to 80°C; 40 ml of methanol
were then added to it dropwise. Subsequently, the mixture
was concentrated in vacuo, and the oily residue added to
75 ml of 2N methanolic NaOH, with this mixture being
stirred for 30 minutes. Following treatment with act'ive
charcoal, and filtration, the mixture was concentrated in
vacuo and 50 ml of water were added to the residue, after
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which extraction took place with dichioromethane; the
extract was dried (MgsSO,) and concentrated, and the
residue was treated with diisopropyl ether. 3.9 g of the
product were obtained in the form of colorless crystals,
m.p. 107 to 108°C.

d) 3-Methoxy-4-(2,2,2- trifluoroethyloxjr') pyridine-2-
" carboxylic acid

0.8 g (3.3 mmol) of the above alcohol was dissolved in a
gsolution composed of 0.3 g of potassium hydroxide and
25 ml of water, and 1.6 g of potassium permanganate were
added in portions at 100°C and while stirring. After
decolorization, the manganese dioxide which had formed
was filtered off with suction from the hot mixture and
washed twice with hot water; the filtrate was concen-
trated in vacuo to 1/3 of the volume, adjusted to pH 1
with conc. aqueous hydrochloric acid, and concentrated in
vacuo; the residue was treated with anhydrcus ethanol and
the undissolved material was filtered off. 0.73 g of
product, m.p. 157°, was obtained from the filtrate.

e) 3-Methoxy-4-(2,2,2-trifluoroethyloxy) py:ridine -2-
carboxylic acid (glycyl ethyl ester) amide

0.58 g (2.3 mmol) of the above carboxylic acid was
suspended in 100 ml of anhydrous tetrahydrofuran, after
which 322 mg (2.3 mmol) of glycine ethyl ester
hydrochloride, 0.64 ml (5 mmol) of N-ethylmorpholine,
350 mg (2.6 mmol) of l-hydroxy-lH-benzotriazole and 537
mg (2.6 mmol) of N,N’-dicyclchexylcarbodiimide were added
at 20°C and while stirring, and the mixture was then
stirred at 20°C for 48 hours. Undissolved material was
then filtered off and the filtrate was concentrated in
vacuo; the residue was taken up in ethyl acetate and
undissolved material was filtered off; the filtrate was
stirred together with 100 ml of a saturated, aqueous
solution of Na bicarbonate, and the organic phase was
dried and concentrated in vacuo; the residue was
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crjstallized using diisopropyl ether. 0.45 g of the
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colorless crystalline product were obtained, m.p. 80 to
g82°cC. '

£) 0.4 g (1.2 mmol) of the above ester was added to
50 ml of a 1.5 N methanolic solution of sodium hydroxide,
and this mixture was stirred at 20°C for 30 minutes. It
was then concentrated in vacuo and the residue was taken
up in 50 ml of water; this mixture was adjusted to pH 1

‘with comp. agqueous hydrochloric acid and the small amount

of undissolved material was filtered off; the filtrate
was concentrated in vécuo and the residue was treated
with 50 ml of anhydrous ethanol; this mixture was
filtered and the filtrate was concentrated and brought to
crystallization using diethyl ether. 0.32 g of the title
compound was obtained, m.p. 163 to 165°C (with gas
evolution).

Example 2
4-Chloro-3-methoxypyridine-2-carboxylic acid glycylamide

a) 4-Chloro-2-hydroxymethyl-3-methoxypyridine

30 g (173 mmol) of 4-chloro-3-methoxy-2-methylpyridine N-
oxide (cf. Example la) were dissolved in 100 ml of
glacial acetic acid, after which 150 ml of acetic
anhydride were added dropwise, at 80°C and while stir-
ring, and the mixture was then stirred at 110°C for 2
hours. The mixture was then cooled down to 80°C and 200
ml of methanol were added dropwise; the mixture was then
heated to boiling for 15 minutes and, after having been
cooled down, concentrated in vacuo; the residue was taken
up in methanol and this mixture was allowed to flow into
300 ml of a 1.5 N methanolic solution of sodium
hydroxide, with this mixture then being stirred at 20°C
for 30 minutes and concentrated in vacuo; the residue was
taken up in water, and thies mixture extracted three times
with dichloromethane, with the organic phase being dried
and concexitrated; the residue was crystallized using
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petroleum ether. 23 g of product were obtained, m.p. 64
to 66°C. '

b) 4-Chloro-3-methoxypyridine-2-carboxylic acid

8.65 g (50 mmol) of the above alcohol were dissolved in
a mixture composed of 0.8 g of potassium hydroxide and
60 ml of water, after which potassium permanganate was

' added in portions, at 60°C and while stirring, until no

more discoloration could be seen (12 g, 75 mmol). After
1 hour at 60°C, the manganese dioxide was filtered off
with suction and then washed with hot water; the filtrate
was concentrated in vacuo to 200 ml and adjusted, while
cooling, to pH 1 with agqueous conc. HCl. After grinding,
the product crystallizes out in association with cooling.
Additional product can be obtained from the mother liquor
by treatment with petroleum ether. Total quantity, 4.2 g,
m.p. 116 to 117°C (with gas evolution).

c) 4-Chloro-3-methoxypyridine-2-carboxylicacid (glycyl
ethyl ester) amide

4.7 g (25 mmol) of the above carboxylic acid were
suspended in 200 ml of anhydrous dichloromethane, and

after that 3.5 g (25 mmol) of glycine ethyl ester

hydrochloride, 6.4 ml (50 mmol) of N-ethylmorpholine,
3.8 g (28 mmol) of l-hydroxy-lH-benzotriazole and 5.15 g
(25 mmol) of N,N’-dicyclohexylcarbodiimide were added
sequentially, at 20°C #nd while stirring, and the mixture
was then stirred at 20°C for 20 hours. Undissolved
material was then filtered off and the organic phase was
shaken with a saturated, aqueous solution of sodium
carbonate, dried and concentrated in vacuo; the residue
(6 g of oil) was chromatographed on silica gel wusing
ethyl acetate and 5.4 g of oily product were obtained.

d) The title compound was obtained by hydrolyzing the
above ethyl ester. For this, 0.7 g (2.6 mmol) of this




10

15

20

25

30

- 54 -

ester was dissolved in 50 ml of methanol/water (3:1), and
after that 170 mg (7 mmol) of lithium hydroxide were
added at 20°C and while stirring. After 30 minutes, the
mixture was concentrated in wvacuo; the residue was
broﬁght to pH 1 with conc. aqueous hydrochloric acid and
this mixture was concentrated in vacuo; the residue was
treated twice with anhydrous ethanol and the ethanolic
phase was concentrated; the residue was treated with hot
ethyl acetate and the amorphous residue was dried on an
oil pump. 0.31 g of the title compound was obtained.

Example 3

4-Butyloxy-3-methoxypyridine-2-carboxylic acid glycyl-
anmide

M.p. 137 to 139%°C (with gas evolution, from tetrahydro-
furan)

Examples 4 to 16 were prepared in an analogous manner:

Example 4
3,4-Dimethoxypyridine-2-carboxylic acid glycylamide

Example 5
3-Ethyloxy-4- (3-methoxybenzyloxy) pyridine-2-carboxylic
acid glycylamide

Example 6
4-Hexyloxy-3-methoxypyridine-2-carboxylic acid glycyl-
amide

Example 7
3-Methoxy-4- (3-methyl-1l-butyloxy)pyridine-2-carboxylic
acid glycylamide

.Example 8

4-(4-F1uorobenzy10xy)-3-methokypyridine-z-carboxylic acid
glycylamide

Sheet Has Been Replaced
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3-Methoxy-4- (4 trifluoromethylbenzyloxy) pyridine-2-

Example 9
carboxylic acid glycylamide

Example 10
3-Methoxy-4-(2,2,3,3,3-pentafluoropropyloxy)pyridine-2-
carboxylic acid glycylamide '

Example 11
4-(2,2,3,3,4,4,4-BEeptafluorcbutyloxy) -3 -methoxypyridine-
2-carboxylic acid glycylamide

Example 12
4- (3-Methoxybenzyloxy) -3-methoxypyridine-2-carboxylic
acid glycylamide

Example 13
3-Ethyloxy-4-(2,2,2-trifluorcethyloxy)pyridine-2-carboxy-
lic acid glycylamide

Example 14

4-Butyloxy-3-ethyloxypyridine-2-carboxylic acid glycyl-
amide

Example 15

3-Methoxy-4-~ ( (phenoxyethyl) oxy)pyridine-2-carboxylic acid
glycylamide

Example 16 _
3-Ethyloxy-4-benzyloxypyridine-2-carboxylic acid glycyl-

amide

Example 17 _
3, 6-Dimethoxypyridine-2-carboxylic acid glycylamide

a) 3,6~-Dimethoxy-2-methylpyridine N-oxide

1.15 g (50 mmol) of sodium were dissolved in 100 ml of
anhydrous methanol, and after that 7.4 g (40 mmol) of
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3-methoxy-2-methyl-6-nitropyridine N-oxide were added at
20°C and while stirring. The mixture was then heated to

reflux for 3 hours and, after having been cooled down,
concentrated in vacuo; the residue was taken up in water
and this mixture was extracted with dichloromethane; the
organic phase was dried and concentrated and the residue
was crystallized using diisopropyl ether. 7 g of product
were obtained, m.p. 63 to 65°C.

b) 3,6-Dimethoxy-2-hydroxymethylpyridine

7 g (41.4 mmol) of the above compound were reacted with
glacial acetic acid/acetic anhydride in analogy with
Example lc) and the resulting acetate was hydrolyzed
using 1.5 N methanolic sodium hydroxide solution. 5.6 g
were obtained of oily product' which was subjected to
further reaction under c).

c) 3,6-Dimethoxypyridine-2-carboxylic acid

5.6 g (33 mmol) of the above compound and 2.4 g of
potassium hydroxide were dissolved in 150 ml of water,
and after that 15 g (100 mmol) of potassium permanganate
were added in portions at 60°C and while stirring. The
manganese dioxide which had formed was then filtered off
with suction and washed twice with hot water; the com-
bined water phase was concentrated to 100 ml, adjusted to
PH 1 with conc. aqueous hydrochloric acid while being
cooled with ice, and concentrated in vacuo; the residue
was treated with ethyl acetate and ethanol, and undis-
solved material was filtered off from this mixture, with
the filtrate being concentrated in vacuo. The residue was
crystallized using diethyl ether. 4 g of product were
obtained, m.p. 131-132°C (with gas evolution) .

d) 3, G-Dimethoxypyridine-z-cérboxylic acid (glycyl
ethyl ester) amide

2.2 g (12 mmol) of the above carboxylic acid were
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suspended in 300 ml of anhydrous dichloromethane, and
after that 1.68 g (12 mmol) of glycine ethyl ester
hydrochloride, 3.25 ml (25 mmol) of N-ethylmorpholine,
1.62 g (12 mmol) of l-hydroxy-lH-benzotriazole and 5.2 g
(12 mmol) of N-cyclohexyl-N’-(2-morpholinocethyl)carbo-
diimide methyl-p-toluenesulfonate were added, while
stirring, and the mixture was then stirred at 20°C for
20 hours. The small amount of undissolved material was
then filtered off and the filtrate was shaken once with
water and then with a saturated, aqueous solution of Na
bicarbonate; the organic phase was dried and concentrated
in vacuo and the residue was crystallized using diiso-
propyl ether. 2 g of product were obtained,. m.p. 93 to
95°C.

e) The title compound was obtained by hydrolyzing 0.6 g
{2.24 mmol) of the above ethyl ester at 20°C using 120 mg
of lithium hydroxide in 60 ml of methanol/water (3:1).
After concentration had taken place in vacuo, the residue
was acidified and extracted, at 20°C, with tetrahydro-
furan; the filtrate was concentrated in wvacuo and the
yellow, resinous residue was crystallized using diethyl
ether. 0.14 g were obtained of the title compound, m.p.
130°C (decomposition), which is strongly hygroscopic. The
residue from the inspissated reaction mixture was then
extracted three times with 50 ml of hot acetone on each
occasion and the inspissation residue was crystallized
using diethyl ether. A further 0.35 g of the title
compound was obtained, m.p. 155°C (decomposition).

Example 18
3,5-Diethoxypyridine-2-carboxylic acid glycylamide

Example 19

3-Methoxy- 6~ (3-methyl-l-butyloxy)pyridine-2-carboxylic
acid glycylamide

M.p.: 105 to 107°C (from aqueous hydrochloric acid, pH 3
to 4) -

s Sheet Has Been Replaced
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3-Benzyloxy-4- (3-ethyloxypropyloxy)pyridine-2-carboxylic
acid glycylamide

M.p. 118-120°C (from acetone)

According to 2H NMR, the product contains approximately
15 % of the 3-hydroxy derivative.

Example 21

3-Benzyloxy-4-hexyloxypyridine-2-carboxylic acid glycyl-
amide

M.p. 130 to 132°C (from aqueous hydrochloric acid)

Example 22
6- (2-Butoxyethyloxy) -3 -methoxypyridine-2-carboxylic acid
glycylamide

Example 23

6-(2-Cyclohexyl) ethyl) oxy- -methoxypyr:.d;ne -2~carboxylic
acid glycylamide

M.p. from 70°C (sintering from 50°C, from aqueous hydro-
chloric acid, pH 3)

Example 24
3-Ethyloxy-6-methylpyridine-2-carboxylic acid glycyl-
amide

Example 25
6-Benzyloxy-3-methoxypyridine-2-carboxylic acid glycyl-
amide -

Example 26
3-Benzyloxypyridine-2-carboxylic acid glycylamide -
M.p. 142-144°C

Example 27.1

3-Methoxypyridine-2-carboxylic acid glycylamide
amorphous substance, prepared by hydrolyzing the 3-
methoxypyridine-2-carboxlic acid (glycyl ethyl ester)
amide, m.p. 141 to 142°C (with gas evolution, from
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diethyl ether).

This ethyl ester was obtained by catalytic hydrogenation
of 4-chloro-3-methoxypyridine-2-carboxylic acid (glycyl
ethyl ester) amide {see Example 2¢), which was obtained
from 4-chloro-3-methoxypyridine-2-carboxylic acid (m.p.
119 to 120°C, from 4-chloro-3-methoxy-2-methylpyridine N-
oxide by reaction with acetic anhydride/glacial acetic
acid and subsequent oxidation of the 2-hydroxymethyl-
pyridine derivative) (see Example 2a, b) and glycine
ethyl ester hydrochloride.

Example 27.2
3-Methoxypyridine-2-carboxylic acid glycylamide
hydrochloride

a) 4-Chloro-3 -methoxypyridine-2-carboxylic acid (glycyl
benzyl ester) amide

The product was cbtained, in analogy with Example 90a),
from 4-chloro-3-methoxypyridine-2-carboxylic acid (cf.
Example 2b), glycine benzyl ester tosylate, N-ethylmor-
pholine, 1l-hydroxy-lH-benzotriazole and CMC, m.p. 57-
58°C.

b) The title compound was obtained by hydrogenating the
above product in methanol/tetrahydrofuran (1:1) using Pd
on charcoal (10 %) in a hydrogenation vessel. After
removing the catalyst, and freeing from the solvent, the
product was crystallized using acetone, m.p. 168°C (with
foaming) . '

Example 28
3-Ethoxypyridine-2-carboxylic acid glycylamide

Example 29
3-Propyloxypyridine-2-carboxylic acid glycylamide

This Sheet Has Been Replaced
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Example 30
3-Butyloxypyridine-2-carboxylic acid glycylamide

a) 3-n-Butyloxypyridine-2-carboxylic acid

6 g (150 mmol) of NaH (60 %, in mineral oil) were added
in portions, at 20°C and while stirring, to 9.8 g
(70 mmol) of 3-hydroxypyridine-2-carboxylic acid in
150 ml of N,N-dimethylacetamide. After 30 minutes, 15 ml
(140 mmol) of butyl bromide were added dropwise and the
mixture was heated at between 95°C and 125°C for 2.5
hours. After having been cooled down, the mixture was
concentrated in vacuo, treated with an aqueous solution
of Na bicarbonate and extracted with dichloromethane;
after drying, the residue was purified by chromatography
on silica gel using ethyl acet;ate.

The 13 g of oily product thus obtained were introduced
into 250 ml of a 1.5 N methanolic solution of sodium
hydroxide, and the mixture was then stirred at 20°C for
30 minutes and concentrated in vacuo; the reasidue was
taken up in 200 ml of water and this mixture was
extracted with dichloromethane and the aqueous phase was
adjusted to pH 1 with conc. aqueous hydrochloric acid;
concentration took place in vacuo and the residue was
treated with ethyl acetate and then with anhydrous
ethanol. The resulting sclutions were concentrated and
the residue was crystallized using acetone. 9.3 g were
obtained of product (m.p. 93-95°C) which, according to H
NMR, s8till contained approximately 20 % of 3-hydroxy-
pyridine-2-carboxylic acid. '

b) 2.8 g (20 mmmol) of glycine ethyl ester
hydrochloride, 5.2 ml (40 mmol) of N-ethylmorpholine,
2.7 g (20 mnmol) of l-hydroxy-ln-benzotriaiole and 3.0 ml
(20 mmol) of N,N‘-diisopropylcarbodiimide were added, at
20°C and while stirring, to 4 g (20 mmol) of the above
product.in 200 ml of anhydrous tetrahydrofuran and 100 ml
of anhydrous acetonitrile, and the mixture was then
stirred at 20°C for 20 hours.

This Sheet Has Been Repl
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After working up (treatment with Na bicarbonate solution,
removal of precipitated diisopropylurea), 3.5 g of oily
product, which still contained N,N’-diisopropylurea, were
obtained following chromatography on silica gel - (ethyl
acetate/n-heptane 1:1; then pure ethyl acetate).

This mixture was introduced, at 20°C and while stirring,
into 150 ml of a 1.5 N methanolic solution of sodium
hydroxide and the total mixture was stirred for 30
minutes.

This latter mixture was then concentrated in vacuo and
the residue was taken up in water; this mixture was in
turn extracted with 200 ml of dichloromethane and the

| aqueous phase was brought to pH 1 using conc. agqueocus HCl

and concentrated in vacuo; the residue was treated with
anhydrous ethanol and then with N,N-dimethylformamide,
with each extract being filtered to remove undissolved
material and then concentrated and each of the residues
being crystallized using ethyl acetate. 1.65 g of the
title compound were obtained from the ethanol phase
(slightly contaminated according to H NMR, m.p. 170°C
with gas evolution) and a further 0.63 g from the

dimethylformamide phase (m.p. 182°C, with gas evolution).

Example 31 ‘
3-(4-Chlorobenzyloxy)pyridine-2-carboxylic acid glycyl-
amide

a) 4-Chlorobenzyl 3- (4-chlorobenzyloxy)pyridine-2-
carboxylaf:e

8.4 g (60 mmol) of 3-hydroxypyridine-2-carboxylic acid
were "alkylated (3 hours, 110°C) with 5.2 g (approximately
130 mmol, 60 %) of sodium hydride and 19.3 g (120 mmol)
of 4-chlorobenzyl chloride in N,N-dimethylacetamide in
analogy with Example 30a). After concentration in vacuo
and extraction with Na bicarbonate solution, the residue
was purified on silica gel using heptane/ethyl acetate
(1:1), and 14.8 g of the product were crystallized £from
appropriate fractions using diisopropyl ether, m.p. 92 to
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b) 3-(4-Chlorobenzyloxy)pyridine-2-carboxylic acid

94°C.

9.7 g (25 mmol) of the above ester were hydrolyzed with
200 ml of a 1.5 N methanolic solution of sodium hydroxide
(24 h, 20°C). After working up (concentration, taking up
of the residue in wa.t:ei‘. extraction with dichloromethane
and acidification), 6.5 g of product were obtained, m.p.
144°C (from water, decomposition).

c) 3-(4-Chlorobenzyloxy)pyridine-2-carboxylic (glycyl
ethyl ester) amide

3.2 g (12 mmol) of the above pyridine-2-carboxylic acid
were reacted, in analogy- with example 17d), with 1.7 g
(12 mmol) of glycine ethyl ester hydrochloride, 1.62 g
{12 mmol) of 1l-hydroxy-(1H)-benzotriazole, 3.3 ml (25
mmol) of N-ethylmorpholine and 5.2 g (12 mmol) of N-
cyclohexyl-N’ - (2-morpholinoethyl) carbodiimide methyl-p-
toluenesulfonate. After working up, 3.0 g of the product
were crystallized using diisopropyl ether, m.p. 106 to
108°C.

d) The title compound was obtained by hydrolyzing the
above ethyl ester. 120 mg (5 mmol) of lithium hydroxide
were added to 0.9 g (2.5 mmol) of the ethyl ester in
60 ml of methanol/water (3:1), and the mixture was

. stirred at 20°C for 1 hour. It was then concentrated in

vacuo and the resulting aqueous phase was adjusted to
pPH 3; the resulting precipitate was filtered off with
suction, washed with water and dried in vacuo. 0.52 g of
the title compound was obtained, m.p. 155 to 157°C.

Example 32
3- (3-Methoxybenzyloxy)pyridine-2-carboxylic acid glycyl-
amide ' '
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a) 3-Methoxybenzyl 3-(3 -methoxybenzyloxy) pyridine-2-
carboxylate

In analogy with Example 38a), 10 g of the product were
obtained as a colorless oil, which was subjected to
further reaction, from 8.4 g (60 mmol) of 3-hydroxy-
pyridine-2-carboxylic acid and 3-methoxybenzyl chloride
following chromatography on silica gel.

b) 3-(3-Me thoi:ybenzyloxy) pyridine-2-carboxylic acid

10 g of the above ester were hydrolyzed in 300 ml of a
1.5 N methanolic solution of sodium hydroxide. 7.5 g of
product were obtained, m.p. 147°C (decomposition, from
aqueous hydrochloric acid)

c) 3-{3-Methoxybenzyloxy)pyridine-2-carboxylic acid
(glycyl ethyl ester) amide

3.2 g (12 mmol) of the above carboxylic acid were reacted
in analogy with Example 31c¢c). 3.6 g of oily crude product
were isolated which, according to the H NMR spectrum,
still contained N-ethylmorpholine. The pure substance,
m.p. 135 to 137°C (from diisopropyl ether/ethyl acetate)
was obtained from this crude product.

d) 2.1 g (6 mmol) of the above product were hydrolyzed
using 0.4 g of NaOH in 60 ml of methanol. Following
acidification to pH 3, 1.6 g of the title compound were
obtained as a colorless crystalline substance, m.p. 89 to
91°C (from aqueous hydrochloric acid).

Example 33

3-(2-Phenylethyloxy)pyridine-2-carboxylic acid glycyl-

amide sodium salt

a) 3-(2-Phenylethyloxy)pyridine-2-carboxylic acid

In analogy with Example 30a), 8.4 g (60 mmol) of



10

15

20

25

30

35

-

"l

3-hydroxypyridine-2-carboxylic acid were aikjrlatéd with
NaH/2-phenylethyl bromide in N,N-dimethylacetamide. The
10 g of oily product obtained after purification by
column chromatography were hydrolyzed with methanolic
podium hydroxide solution in analogy with Example 30a).
3 g of product were obtained (m.p. 145°C (with foaming,
from acetone)) which, é.ccording to the 'H NMR spectrum,
contained approximately 25 % of 3-hydroxypicolinic acid.

b) 3-{(2-Phenylethyl)oxy)pyridine-2-carboxylic acid
(glycyl ethyl ester) amide

2.9 g of the above compound were reacted, in analogy with -
Example 30b), with glycine ethyl ester hydrochloride, N-
ethylmorpholine, 1-hydroxy-]_.!!-benzotri.azole and N,N-
dicycloheﬁ:ylcarbodiimide. After working up, the crude
product was chromatographed on silica gel using ethyl
acetate. 3-Hydroxypyridine-2-carboxylic acid (glycyl
ethyl ester) amide was initially eluted as a by-product
and crystallized from appropriate fractions using petro-
leum ether; 1.1 g -(m.p. 86 to 88°C, strong fluorescence
in UV light). The product was then crystallized from
appropriate fractions using diisopropyl ether, and 1.7 g
of the product were obtained, m.p. 73-75°C.

c) The title compound was obtained by hydrolyzing
0.99 g (3 mmol) of the above ethyl ester using 100 ml of
a 1N methanolic solution of sodium hydroxide. After the
mixture had been stirred at 20°C for 1 hour, it was
concentrated and the residue was dissolved in a little
water; this latter mixture was extracted with dichloro-
methane and the aqueous phase ‘was acidified, while being
cooled with ice, to pH 1 using conc. aqueous hydrochloric
acid and then concentrated in vacuo; the residue was
extracted twice with tetrahydrofuran and the extracts
were concentrated; the residue was dissolved in a little
water/tetrahydrofuran (1:1), and 252 mg (3 mmol) of

. sodium bicarbonate were added to this solution. This

mixture was concentrated to dryness and the residue was
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crystallized using anhydrous ethanol. 0.38 g of the title
compound was obtained as sodium salt, m.p. > 300°C.

Example 34
3-{4-Trifluoromethylbenzyloxy)pyridine-2-carboxylic acid
glycylamide

M.p. 161 to 163°C (from aqueous hydrochloric acid, pH 3)

Example 35
3-{4-(2-Propyl)benzyloxy)pyridine-2-carboxylic acid
glycylamide sodium salt

M.p. 108°C (with decomp., f£rom diisopropyl ether)

Example 36

3-(4-Fluorobenzyloxy)pyridine-2-carboxylic acid glyeyl-
amide '

M.p.: 135 to 138°C (from aqueous hydrochloric acid, pH 3
to 4)

Example 37
3-(4-(2- (4-Methoxyphenyl) ethylamino) carbonyl)benzyloxy) -
pyridine-2-carboxylic acid glycylamide

‘M.p. 168-170°C (from dichloromethane)

The following example nos. 38-64 were prepared in an
analogous manner: '

Example 38 .
3-(2,4-Dichlorobenzyloxy)pyridine-2-carboxylic acid
glycylamide

Example 39
3- (3-Fluorcobenzyloxy)pyridine-2- carboxyl:.c acid glycyl-
amide

Exainpie 40
3-(3-Chlorocbenzyloxy)pyridine-2-carboxylic acid glyecyl-
amide

This Sheet Has Been R
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3-(3,4- Dichlorohenzyloxy)pyridine -2 ~carboxylic acid
glycylamide

Example 41

Example 42
3- {(3-Trifluoromethylbenzyloxy)pyridine-2-carboxylic acid
glycylamide

Example 43
3~ (4-Trifluoromethoxybenzyloxy)pyridine-2-carboxylic acid
glycylamide

Example 44
3- (3-Ethoxybenzyloxy)pyridine-2-carboxylic acid glycyl-
amide

Example 45
3- (4-Cyanobenzyloxy) pyridine-2-carboxylic acid glycyl-
amide

Example 46
3~ ((2-Pyridylmethyl)oxy)pyridine-2-carboxylic acid
glycylamide hydrochloride

Example 47 .
3-((3-Pyridylmethyl)oxy)pyridine-2-carboxylic acid
glycylamide hydrochloride '

Example 48
3-((4-Pyridylmethyl) oxy)pyridine-2-carboxylic acid
glycylamide hydrochloride

Example 49

3-((2-Thienylmethyl) oxy) pyridine-2-carboxylic acid
glycylamide

Example 50 _
3-(3,5-Dimethoxybenzyloxy)pyridine-2-carboxylic acid
glycylamide
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Example 51

3-Cyclohexyloxypyridine-2-carboxylic acid glycylamide

Example 52_
3-(3-Phenylpropyloxy)pyridine-2-carboxylic acid glycyl-
amide

Example 53
3~ (4-Phenylbutyloxy)pyridine-2-carboxylic acid glycyl-
amide

Example 54
3- (((4-Methoxy-2-pyridyl)methyl) oxy) pyridine-2-carboxylic
acid glycylamide

Example 55
3- {{(4-Ethoxy-2-pyridyl)methyl)oxy) pyridine-2-carboxylic
acid glycylamide

Example 56
3-Methylthiopyridine-2-carboxylic acid glycylamide

Example 57
3-Benzylthiopyridine-2-carboxylic acid glycylamide

Example 58
3-(3-Chlorophenoxy)pyridine-2-carboxylic acid glycyl-
amide '

Example 59

3-(3-Methoxyphenoxy) pyridine-2-carboxylic acid glycyl-
amide

Example 60
3-Phenoxypyridine-2-carboxylic acid glycylamide

Example 61
3-Butyloxypyridine-2-carboxylic acid L-alanylamide
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Exanple 62 ,
3-Butyloxypyridine-2-carboxylic acid D-alanylamide

Example 63
3-Benzyloxypyridine-2-carboxylic acid S-alanylamide

Example 64
3- (3-Methylbutyloxy)pyridine-2-carboxylic acid L-leucyl-
amide

Example 65
4-Methoxyisoquinoline-3-carboxylic acid glycylamide

a) Methyl 1,2-dihydro-4-hydroxy-l-oxoisoquinoline-3-
carboxylate, was prepared as described (M. Suzuki et
al., Synthesis 1978, 461).

b) Methyl 1,2-dihydro-4-methoxy-1-oxoisoquinoline-3-
carboxylate, from a) |using (trimethylsilyl) -
diazomethane in methanol/acetonitrile, m.p. 177 to
179°C (ethyl acetate/heptane).

c) Methyl 1-chloro-4-methoxyisoquinoline-3-carboxylate,
from b) using phosphorus oxychloride, m.p. 108°C
(ethyl acetate).

d) Methyl 4-methoxyisoquinoline—.‘i-carboxyiate, from c)
using hydrogen/Pd/C, m.p. 129°C (from methyl tert-
butyl ether).

e) - 4-Methoxyisoquinoline-3-carboxylic acid, from d) by
hydrolysis, m.p. 185-189°C (from aqueous hydro-
chloric acid).

£) 4-Methoxyisoquinoline-3-carboxylic | acid (glycyl
methyl ester) amide, from e) using glycine methyl
ester hydrochloride, DCC, HOBT, THF and NEM, oily
substance (crude product).
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g) The title compound was obtained by hydrolyzing the
above methyl ester, m.p. 147°C (from aqueous hydro-
chloric acid) '

Examples 66 to 76 were obtained in an analogous manner
from the corresponding isoquinoline-3-carboxylic acids or
the 5,6,7,.8-tetrahydro derivatives, respectively:

Example 66
4-Ethoxyisoquinoline-3-carboxylic acid glycylamide

Example 67 ‘
4-Propyloxyisoquinoline-3-carboxylic acid glycylamide

Example 68 _
4-(3- Methylbutyloxy)1soquinoline -3-carboxylic acid
glycylamide

Example 69
4 -Methoxy-5,6,7,8-tetrahydroisoquinocline-3-carboxylic
acid glycylamide

Example 70
4- (3-Methylbutyloxy)-5,6,7,8-tetrahydroisoquinoline-3-
carboxylic acid glycylamide

Example 71
4-Ethoxy-5,6,7,8-tetrahydroisoquinoline-3-carboxylic acid
glycylamide

Example 72 _
4-Benzyloxy—5,6,7,8-tétrahydroisoquinoline-3-carboxylic
acid glycylamide

Example 73 o
4-Benzyloxyisoquinoline-3-carboxylic acid glycylamide

This Sheet Has Been
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Example 74

4 - (3-Methoxybenzyloxy) -5,6,7,8- tetrahiidroisoquinoline-s -
carboxylic acid glycylamide

Example 75
7-Bromo-4-methoxyisoquinoline-3-carboxylic acid glycyl-
amide

Example 76
7-Methoxy-4-methoxyisoquinoline-3-carboxylic acid
glycylamide ' '

Example 77
3-Methoxy-6-~ ((3-methylbutyloxy)methyl)pyrid:.ne 2-
carboxylic acid glycylamide

Example 78
3-Methoxy-6-~ ( (cyclohexyloxy)methyl)pyridine-2~-carboxylic
acid glycylamide

Example 79
3-Methoxy-6-benzyloxymethylpyridine-2-carboxylic acid
glycylamide

Examples 80 to 91 were prepared in accordance with the
processes described in Schemes 1, 2 and 3.

Example 80
5-Carboxy-3-methoxypyridine-2-carboxylic acid glycyl-
amide

270 mg of the title compound £from Example 81 were
hydrolyzed at 20°C using 50 ml of 1N methanolic NaOH.
After 30 minutes, the mixture was concentrated in vacuo

and the residue was dissolved in 50 ml of water; this

solution was extracted with diethyl ether and the aqueous
phase was adjusted to pH 1 with conc. aqueous hydro-
chloric acid and then concentrated in wvacuo; the water
was removed azeotropically from the residue using ethyl
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acetate and the residue was then treated with ethanol and

- 71 -

this mixture was concentrated; the residue was crystal-
lized using diethyl ether. 230 mg were obtained of the
title compound, m.p. 173°C (with gas evolution, sintering
at 170°C), which, according to the H NMR spectrum, still
contains approximately 20 % of an impurity.

The title compound was also obtained by hydrolyzing
0.45 g of 5-((-1-butyloxy)carbonyl) -3-methoxypyridine-2-
carboxylic acid N-(((l-butyloxy)carbonyl)methyl)amide,
m.p. 80-81°C (from petrdleum ether), using 50 ml of 1.5 N
methanolic NaOH. 0.23 g was obtained of the title com-
pound, m.p. 198-200°C (from an ethanolic phase whose
residue, following concentration, was crystallized using
diethyl ether). According to the H NMR spectrum and.MS,.
the substance contains approximately 5-10 % of its ethyl
ester.

The isomeric 2-carboxy-3 -methbxypyridine -5-carboxylic
acid glycylamide was obtained in an analogous manner,
m.p. from 65°C (sintering from 45°C, with foaming, from
diethyl ether, hygroscopic).

Example 81

5-Methoxycarbonyl -3 -methoxypyridine-2-carboxylic acid
glycylamide .

a) 5-Me thoxycarbonylpyridine -2-carboxylic acid l-oxide

12 g (60 mmol) of dimethyl pyridine-2,5-dicarboxylate
were suspended in 30 ml of glacial acetic acid, and after
that 13 ml of hydrogen peroxide (35 %) were added at 20°C
and while stirring. The mixture was then heated to 100°C
(internal 'temperature) . while stirring, with a clear
solution being formed at 50°C. After the mixture had been
stirred at 100°C for 90 minutes, it was allowed to cool
down to 20°C and the crystalline precipitate was filtered
off with suction and washed with water; After drying,

7.5 g of product were obtained, m.p. 160°C (decomp.).
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b) Dimethyl 3-chloropyridine-2,5-dicarboxylate
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17 ml of thionyl chloride, 35 ml of anhydrous chloroform
and 1.5 ml of N,N-dimethylformamide were heated to 60°C,
while stirring, and 7.5 g of the above product were then
added in portions at this temperature. The mixture was
then stirred at 60°C for a further 60 minutes, and, after
cooling, the solvent and excess reagent were distilled
off in vacuo; dichloromethane was added to the residue,
and the N,N-dimethylformamide x HCl complex was filtered
off with suction and washed with ' dichloromethane.
Approximately 15 ml of triethylamine and 10 ml of
methanol were added, while cooling, to the mother liquor
and the mixture was stirred for 30 minutes. After concen-

'trating by evaporation in wvacuo, the residue was dis-

solved in 50 ml of water and this mixture was then
extracted 3 x with dichloromethane; the organic phase was
dried and concentrated, and the residue was chromato-
graphed on silica gel using n-heptane and n-heptane:ethyl
acetate (3:1). 5.3 g of product were crystallized, using
petroleum ether, from appropriate fractions, m.p. 36 to
38°C.

c) 3 -Methoxypyridine-2,5-dicarboxylic acid

53 g (0.231 mol) of the above diester were dissolved in
500 ml of methanol, and after that 150 ml (0.81 mol) of
sodium methoxide solution (30 % in methanol) were added,
at 20°C and while stirring, whereupon the temperature
rose to 30°C. The mixture was heated under reflux for
4.5 hours, 300 ml of water were added at 20°¢C, and the
mixture was then stirred at 35°C for 30 minutes. The
excess methanol was distilled off in wvacuo and the
agqueous phase was adjusted to pH 2, while cooling, with
half-concentrated aqueous hydrochloric acid; the color-
less crystalline product was filtered off with suctiomn
and dried. 49 g were obtained, m.p. 185°C (gas evo-
lution); 255°C (decomp.).
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d) Dimethyl 3-methoxypyridine-2,5-dicarboxylate, c£.
Example S0a)

e) 5-Methoxycarbonyl-3-methoxypyridine-2-carboxylic
acid

The compound was obtained, as a mixture with the isomeric
monomethyl ester (cf. Example 90a)), from 3.4 g (15 mmol)
of the above diester by hydrolysis with a dilute solution
of methanolic sodium hydroxide (0.54 g of NaOH (13.5
mol)). 1.8 g of monoester mixture, m.p. 152°C, were
_obtained in addition to 0.8 g of unreacted diester.

£) 5-Methoxycarbonyl-3-methoxypyridine-2-carboxylic

acid (glycyl benzyl ester) amide

1.8 g of the above mixture were condensed, in analogy
with Example 90b), with 2.9 g (8.6 mmol) of glycine
benzyl ester tosylate in the presence of ﬁ-ethylmor-
pholine, 1l-hydroxy-lH-benzotriazole and CMC. After
working up, 2.3 g of oily mixture were chromatographed on
silica gel using dichloromethane (in the presence of up
to 2 % meéhanol). 0.82 g of product was obtained, m.p.
108°C. 0.6 g of the oily isomer was also isolated.

qa) The title compound was obtained by dissolving 650 mg
of the above benzyl ester in 100 ml of tetrahydrofuran/
methanol (1:1) and hydrogenating it using Pd/C in a
hydrogenation vessel. Once the catalyst had been filtered
off with suction, the filtrate was concentrated and the
residue was crystallized using diethyl ether. 380 mg were
obtained of a colorless crystailine product, m.p. 158 to
160°C.

Example 82

5-(3-Pentyloxy) carbonyl 3-methoxypyridine-2-carboxylic
acid glycylamide

\
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5-Cyclohexyloxycarbonyl-3-methoxypyridine-2-carboxylic
acid glycylamide

Example 84
5- (n-Butylaminocarbonyl) -3-methoxypyridine-2-carboxylic

acid glycylamide

Example 85
5-(2-Methyl-2-butylaminocarbonyl) -3 -methoxypyridine-2-
carboxylic acid glycylamide

Example 86 .
5~ (Cyclohexylaminocarbonyl) -3-methoxypyridine-2-cazr-
boxylic acid glycylamide

a) 5-(Cyc lohexyiaminocarbonyl) -3-methoxypyridine-2-car-
boxylic acid

The product was obtained, in analogy with Example S0b),

from 5-carboxy-3-methoxypyridine-2-carboxylic acid and

cyclohexylamine,

m.p. 155°C (sintering at 80°C, from aqueous hydrochloric

acid) .

b) 5- (Cyclohexylaminocarbonyl) -3 -methoxypyridine-2-
carboxylic acid (glycyl ethyl ester) amide

The product was obtained, in analogy with Example 90c),

from the above compound, m.p. 187 to 188°C (from diethyl

ether)

¢) The colorless crystalline title compound was
obtained by hydroljrz:l.ng the above compound in analogy
with Example 90c),

m.p. 110°C (with foaming, a deep-black coloration at
240°C).

Example 87 .
5- (Cyclohexylaminocarbonyl) -3 -ethyloxypyridine-2-car-
boxylic acid glycylamide
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5- ( {2-Phenylethyl) aminocarbonyl) -3 -methoxypyridine-2-
carboxylic acid glycylamide

Example 89
5- ( (+) -Dehydroabietylaminocarbonyl) -3 -methoxypyridine-~2-
carboxylic acid glycylamide

a) 5-({(+) -Dehydroabietylaminocarbonyl) ~-3-methoxy-
pyridine-2-carboxylic acid

The resinous product was obtained, in analogy with
Example 90a), £from 5-carboxy-3-methoxypyridine-2-car-
boxylic acid and (+)-dehydroabietylamine.

b) 5-((+)-Dehydroabietylaminocathnyl)-3-m§§hoxy-
pyridine-2-carboxylic acid (glycyl ethyl ester)
amide

The product was obtained in analogy with Example S0¢),
from the above compound, m.p. from 150°C with foaming,
sintering at 120°C, from diethyl ether).

c) The title compound ﬁas obtained by hydrolyzing the
above compound in analogy with Example 90 d),

m.p. 215°C (sintering at 150°C, from agqueous hydrochloric
acid).

Example 90
5-((2- (4-Fluorophenyl) ethyl) aminocarbonyl) -3-methoxy-
pyridine-2-carboxylic acid glycylamide

a) Methyl 5-carboxy-3-methoxypyridine-2-carboxylate

10 g (50.7 mmol) of the 3-methoxypyridine-2,5-dicar-
boxylic acid (Example 8lc) were suspended in 150 ml of
anhydrous methanol, and after that 2 ml of concentrated
gsulfuric acid were added and the mixture was heated under
reflux for 3 hours. Half of the methanol was then
distilled off in vacuo and the residue was introduced
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intb 400 ml of ice water; the crystalline residue was
filtered off with suction and washed with water; the
residue was dissolved in 150 ml of a saturated, aqueous
solution of Na bicarbonate and this mixture was extracted
twice with 80 ml of dichloromethane on each occasion; the
bicarbonate phase was adjusted to pH 1, while cooling,
with half-concentrated aqueous hydrochloric acid and the
precipitated product was filtered off with suction and
dried. 5 g of colorless, crystalline substance were
obtained, m.p. 196 to 197°C. 1.7 g of dimethyl ester,
m.p. 53 to 55°C (from petroleum ether), were obtained
from the dichloromethane phase.

b) 5-(((2-(4- Fluorophenyl) ethyl)amino) carbonyl) -3-
methoxypyridine-2-carboxylic acid -

3.2 g of methyl 5-carboxy-3-methoxypyridine-2-carboxylate
were suspended in 300 ml of anhydrous dichloromethane,
and after that 2.0 ml (15 mmol) of 2-(4-fluorophenyl) -
ethylamine, 1.95 ml (15 mmol) of N-ethylmorpholine, 2.2 g
(16.5 mmol) of 1l-hydroxy-lH-benzotriazole and 6.35 g
(15 mmol) of N-cyclohexyl-N’-(2-morpholinoethyl)carbodi-
imide methyl-p-toluenesulfonate (CMC) were added sequen-
tially, at 20°C and while stirring, and the mixture was
stirred for 24 hours. The undissolved material was then
filtered off and the organic phase was extracted, in each
case 3 x, with an aqueous solution of Na bicarbonate,
with 1N aqueous hydrochloric acid and with water, and the
organic phase was dried and concentrated. 3.7 g were
obtained of methyl ester, m.p. 168 to 169°C, which was
introduced into 150 ml of 1.5N methanoclic NaOH. After

30 minutes, the mixture was concentrated and digsolved in

100 ml of water, and this mixture was adjusted to pH 1
with conc. agqueous hydrochloric acid; the crystalline
precipitate was filtered off with suction, washed with
water and dried. 3.4 g of product were obtained, m.p.
110°C (with foaming, sintering at 75°C).
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c) S5-(((2-(4-Fluorophenyl ) ethyl) amino)carbonyl) -3-
methoxypyridine-2-carboxylic acid (glycyl ethyl
ester) amide

In analogy with Example 90a), 3.2 g (10 mmol) of the
above compound were reacted with 1.4 g (10 mmol) of
glycine ethyl ester hydrochloride, N-ethylmorpholine,
1-hydroxy-1H-benzotriazole and CMC. Following analogous
working up, 2.8 g of the colorless crystalline product
were crystallized using di:.sopropyl ether, m.p. 170 to
171°C.

d) The title compound was obtained by hydrolysing 1.0 g
of the above glycine ethyl ester, at 20°C; in 1.5N
methanolic NaOH. 0.95 g of product, m.p. 206°C (with
foaming) crystallizes from agqueous medium at pH 3.

Example S1
5-{(2-(4-Methoxyphenyl) ethyl) aminocarbonyl) -3 -ethyloxy-
pyridine-2-carboxylic acid glycylamide

Examples 92 to 105 were obtained from the correspondingly
substituted pyridine-2-carboxylic acid derivatives of the
formula II and glycine ethyl ester hydrochloride and with
subsequent hydrolysis of the glyc:.ne ethyl ester com-
pounds.

Example 92
5-Chloro-3-ethyloxypyridine-2-carboxylic acid glyecyl-
amide

Example 93
5-Chloro- 3-methyloxypyridine-2 -carboxylic acid glycyl-
amide

Example 94
5-Cyclohexyloxymethyl -3 -methoxypyridine-2-carboxylic acid -
glycylamide

) Thls Shevr saBe'éhR lace
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Example 95
5- {3-Methylbutyl) oxymethyl-3-methoxypyridine-2-carboxylic
acid glycylamide

Example 96
S-Benzyloxymethyl-3-ethyloxypyridine-2-carboxylic acid
glycylamide

Example 97 _
3-((Cyclohexyl)methyloxy)pyridine-2-carboxylic acid
glycylamide

Example 98 _
3-({(2-Cyclohexyl) ethyloxy)pyridine-2-carboxylic acid
glycylamide

Example 99
3-((3-Cyclohexyl)propyloxy) pyridine-2-carboxylic acid
glycylamide

Example 100
3-(3-Methylbutyloxy)pyridine-2-carboxylic acid glycyl-
amide '

Example 101
3-Hexyloxypyridine-2-carboxylic acid glycylamide

Example 102
3~ (4-Ethylbenzyloxy)pyridine-2-carboxylic acid glycyl-
amide

Example 103
3-(4-Propylbenzyloxy)pyridine-2-carboxylic acid glycyl-
amide

Example 104
3-{4-Butylbenzyloxy)pyridine-2-carboxylic acid glycyl-

amide _
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3-(4-tert -Butylbenzyloxy) pyridine-2-carboxylic acid
glycylamide :

Exampies 106 to 188 were prepared in analogy with
Examples 80 to 91.

Example 106
5-Methoxycarbonyl-3- (2-methyl-1l-propyloxy)pyridine-2-
carboxylic ac:.d glycylamide

a) 3-(2-Methyl-l-propyloxy)pyridine-2,5-dicarboxylic
acid

In analogy with Example 8lc), 3.5 g (146 mmol) of sodium
were dissolved in 350 ml of 2-methyl-l-propanocl (iso-
butyl alcohol), and after that 13.7 g (55 mmol) of
3-éhloropyridine-2-carboxy1:i.c aclid ethyl ester 5-carbox-
ylic acid methyl ester (prepared in analogy with Example
81b)) were added at 20°C and while stirring. The mixture
was then stirred at 80°C for 90 minutes and, after
cooling, concentrated in vacuo; the residue was taken up
in 200 ml of 1 N methanolic NaOH and this mixture was
stirred at 20°C. After 15 minutes, the solution became
cloudy. Water was added until a clear solution was
obtained and this was stirred for 1 hour and then concen-
trated in vacuo; the aqueous solution was acidified with
aqueous hydrochloric acid and the crystalline product was
filtered off with suction, washed and dried, and 10.6 g
of dicarboxylic acid were obtained, m.p. 192°C {(decomp.).

b) Dimethyl 3-(2-methyl- 1-propyloxy)pyridz.ne 2,5-dicar-
boxylate

The oily product was obtained from the above dicarboxylic
acid under esterification conditions (methanol/sulfuric
acid) and after working up (washing with water and
extracting with ethyl acetate).
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cl) 5-Methoxycarbonyl-3- (2-methyl-l-propyloxy)pyridine-
2-carboxylic acid (glycyl benzyl ester) amide

0.48 g (12 mmol) of NaOH, dissolved in 50 ml of methanol,
was added to 3.2 g (12 mmol) of the above diester in
25 ml of methanol, and the mixture was stirred at 65°C
for 90 minutes. The mixture was then acidified, while
being cooled, with dilute aqueous hydrochloric acid and
freed from methanol in vacuo. 2.5 g (10 mmdl) of the
monoester mixture thus obtained were stirred, in analogy
with Example 90b), in 250 ml of dichloromethane, at 20°C
for 24 hours, together with 3.4 g (10 mmol) of glycine
benzyl ester tosylate, 1.4 g (10 mmol) of l-hydroxy- (1H) -
benzotriazole, 2.6 ml (20 mmol) of N-ethylmorpholine and
4.3 g (10 mmol) of CMC.

The undissolved material was then filtered off with
suction and the filtrate was extracted with an agqueous
solution of Na bicarbonate, with dilute hydrochloric acid
and with water; the organic phase was dried and concen-
trated and the residue was chromatographed on silica gel
using n-heptane/ethyl acetate (1:1). 0.8 g of colorless
product was obtained from apptopriate fractions, m.p. 103
to 105°C. 1.1 g of the isomeric resinous product were
also obtained.

d) The title compound was cbtained by dissolving 0.7 g
of the above compound in 100 ml of tetrahydrofuran/
methanol (1:1) and hydrogenating it for 2 hours using P4
on charcoal (10 %) in a hydrogenation vessel. The cata-
lyst was then filtered off with suction and the filtrate
was concentrated; the residue was crystallized using
diisopropylether and 0.45 g was obtained of the title
compound,

m.p. approximately 70°C (with foaming).

The isomeric compound was obtained in an analogous
manner, m.p. approximately 60°C (with foaming, £from

diisopropyl ether). —_—
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Example 107
5-Ethoxycarbony1-3-(2-methyl-l-propyloxy)pyridine-z-
carboxylic acid glycylamide

Example 108
5-Methoxycarbonyl-3- (3-methyl-1l-butyloxy)pyridine-2-
carboxylic acid glycylamide

Example 109

5-Ethoxycarbonyl-3-ethoxypyridine-2-carboxylic acid
glycylamide

Example 110 : _
5-Ethoxycarbonyl-3-(1l-propyloxy)pyridine-2-carboxylic
acid glycylamide

Example 111
S-Ethoxycarbonyl-B-(z—propyloxy)pyridine-z-carboxylic
acid glycylamide

Example 112 .
3-Benzyloxy-5-ethoxycarbonylpyridine-2-carboxylic acid
glycylamide

Example 113

3-(4-Chlorobenzyloxy)-5- ethoxycarhonylpyrldine -2-
carboxylic acid glycylamide

Example 114

S-Ethoxycarbonyl-3-(4-fluorobenzyloxy)pyridine-2-
carboxylic acid glycylamide

Example 115
5~-Ethoxycarbonyl-3-(4-(trifluoromethyl) -
benzyloxy)pyridine-2-carboxylic acid glycylamide

Example 116
5-Ethoxycarbonyl-3- (4~ (trifluoromethoxy)benzyloxy) -
pyridine-2-carboxylic acid glycylamide |
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5-Ethoxycarbonyl-3- (4~ (2-propyl)benzyloxy)pyridine-2-
carboxylic acid glycylamide

Example 118

3-(4-Ethoxybenzyloxy) -5-ethoxycarbonylpyridine-2-car-

- boxylic acid glycylamide

Example 119
5-Ethoxycarbonyl-3-(3,4-dimethoxybenzyloxy)pyridine-2-
carboxylic acid glycylamide

Example 120
5-Ethoxycarbonyl-3-(2-{4-£flucrophenyl) ethyloxy)pyridine-
2-carboxylic acid glycylamide

Example 121
5-Ethoxycarbonyl-3-(2,2,2-trifluoroethyloxy)pyridine-2-
carboxylic acid glycylamide

Example 122
3-Cyclohexyloxy-5-ethoxycarbonylpyridine-2-carboxylic
acid glycylamide

Example 123
5-Ethoxycarbonyl-3- (naphthyl- 2-methyloxy)pyrid1ne -2-
carboxylic acid glycylamide

Example 124
5-Ethoxycarbonyl-3-(naphthyl-1l-methyloxy)pyridine-2-
carboxylic acid glycylamide

Example 125
5-Carboxy-3- (2-methyl-1-propyloxy)pyridine-2-carboxylic
acid glycylamide '

The title compound was obtained by hydrolyzing 0.3 g of
the title compound from Example 106, at 20°C, in 50 ml of
a 1IN methanclic solution of sodium hydroxide. After
1 hour, the mixture was concentrated in .vacuo and
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extracted with diethyl | ether; the aqueous phase was
acidified, while being cooled, with aqueous hydrochloric
acid; the aqueous phase was concentrated and then freed

- 83 -

from water azeotropically using ethyl acetate and the
residue was treated with acetone; the solution was
concentrated and the residue was crystallized using

petroleum ether. 0.27 g of product was obtained, m.p.

80°C (with foaming).

Example 126
5-Carboxy-3-~ (3-methyl-1-butyloxy)pyridine-2-carboxylic
acid glycylamide ' '

Example 127 .
S-Carboxy-3-ethoxypyridine-2-carboxylic acid glycylamide

Example 128 _
5-Carboxy-3-propyloxypyridine-2-carboxylic acid glycyl-
amide

Example 129
5-Carboxy-3- (2-propyloxy)pyridine-2-carboxylic acid
glycylamide

Example 130
3-Benzyloxy-5-carboxypyridine-2-carboxylic acid glycyl-
amide

Example 131
5-Carboxy-3- (4-chloxobenzyloxy) -2-carboxylic acidglycyl-
amide

Example 132
5-Carboxy-3- (4~fluorobenzyloxy)pyridine-2-carboxylic acid.
glycylamide

Example 133 _
5-Carboxy-3- ((4-trifluoromethyl)benzyloxy)pyridine-2-
carboxylic acid glycylamide
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Example 134
'5—Carboxy-3-((4-trifluorqmethoxy)benzyloxy)pyridine-z-

carboxylic acid glycylamide

Example 135
5-Carboxy-3- {4- (2-propyl)benzyloxy) pyridine-2-carboxylic
acid glycylamide

Example 136
5-Carboxy-3- (4-ethoxybenzyloxy)pyridine-2-carboxylic acid
glycylamide .

Example 137
5-Carboxy-3- (3, 4-dimethoxybenzyloxy) pyridine-2-carboxylic
acid glycylamide’

Example 138
5-Carboxy-3-(2-(4- fluorophenyl)ethyloxy)pyridine 2-
carboxylic acid glycylamide

Examﬁle 139
5-Carboxy-3-(2,2,2-trifluorocethyloxy)pyridine-2-
carboxylic acid gylcylamide '

Example 140
5-Carboxy-3-cyclohexyloxypyridine-2-carboxylic acid
glycylamide

Example 141
5-Carboxy-3- (naphthyl-2-methyloxy)pyridine-2-carboxylic
acid glycylamide

Example 142
5-Carboxy-3- (naphthyl- 1-methyloxy)pyridine- -carboxylic
acid glycylamide -

Example 143
5-(3-Pentyloxy) carbonyl-3- (2-methyl- 1-propylgzxjpwridine-

2~carboxylic acid glycylam;de
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Example 144

5-(3-Pentyloxy)carbony1-3-(3—methyl-1-butyloxy)pyridine-
2-carboxylic acid glycylamide

Example 145
3-Ethoxypyridine-5-(3-pentyloxy)carbonyl-2-carboxylic
acid glycylamide

Example 146
5- (3-Pentyloxy) carbonyl -3 -propyloxypyridine-2-carboxylic
acid glycylamide

Example 147
5-(3-Pentyloxy)carbonyl-3- (2-propyloxy)pyridine -2-
carboxylic acid glycylamide

Example 148
3-Benzyloxy-5- (3-pentyloxy) carbonylpyridine-2-carboxylic
acid glycylamide

Example 149
3- (4-Chlorobenzyloxy) -5- (3-pentyloxy) carbonylpyridine-2-
carboxylic acid glycylamide

Example 150 ]
3-(4-Fluorobenzyloxy) -5- (3-pentyloxy) carbonylpyridine-2-
carboxylic acid glycylamide

Example 151
5-(3-Pentyloxy)carbony1-3-((4-trif1uoromethy1)benzyloxy)-
pyridine-2-carboxylic acid glycylamide

Example 152
5-(3-Pentyloxy)¢arbony1-3-((4jtrifluoromethoxy)benzyl-

’oxy)pyridine-z-carbpxylic acid glycylamide

Example 153 _
5-(3- Pentyloxy)carbonyl 3-(4-(2- propyl)benzyloxy)-
pyridine-2-carboxylic acid glycylamide
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3- (4-Ethoxybenzyloxy) -5~ (3 -pentyloxy) carbonylpyridine-2-
carboxylic acid glycylamide

Example 155
3-(3,4-Dimethoxybenzyloxy) -5~ (3-pentyloxy) carbonyl-
pyridine-2-carboxylic acid glycylamide

Example 156
3-(2- (4-Fluorophenyl) ethyloxy) -5- (3-pentyloxy) carbonyl-
pyridine-2-carboxylic acid glycylamide

- Example 157

5-(3-Pentyloxy)carbonyl-3-(2,2,2-trifluorocethyloxy) -
pyridine-2-carboxylic acid glycylamide

Example 158
3-Cyclohexyloxy-5-(3-pentyloxy)carbonylpyridine-2-
carboxylic acid glycylamide

Example 159
3- (Naphthyl-2-methyloxy) -5~ (3-pentyloxy) carbonylpyridine-
2-carboxylic acid glycylamide

Example 160
3- (Naphthyl-1-methyloxy) - 5 (3-pentyloxy) carbonylpyridine-
2-carboxylic acid glycylamide

Example 161
5- (4-Heptyloxy) carbonyl-3-(2-methyl- l-propyloxy)pyridine-
2-carboxylic acid glycylamide

Example 162
5- (4-Heptyloxy) carbonyl-3-ethoxypyridine-2-carboxylic
acid glycylamide

Example 163
3-Benzyloxy-5- (4-heptyloxy) carbonylpyridine-2-carboxylic
acid glycylamide
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3-(4-Chlorobenzyloxy) -5- (4-heptyloxy) carbonylpyridine-2-

" carboxylic acid glycylamide

Example 165
3-(4-Fluorobenzyloxy)-5-(4-heptyloxy)pyridine-2-
carboxylic acid glycylamide

Example 166
5-(4-Heptyloxy)carhonyl-3-(4-(2-propyl)benzyloxy)-
pyridine-2-carboxylic acid glycylamide '

Example 167
3-(2-Methyl-1-propyloxy) -5- (5-nonyloxy)carbonylpyridlne-
2-carboxylic acid glycylamide

Example 168
3-Benzyloxy-5- (5-nonyloxy) carbonyl) pyridine-2-carboxylic
acid glycylamide

Example 169
3-(4-Fluorobenzyloxy) -5- (5-nonyloxy) carbonylpyridine-2-
carboxylic acid glycylamide

Example 170
5- (5-Nonyloxy) carbonyl-3- (4-(2-propyl)benzyloxy)pyridine-
2-carboxylic acid glycylamide

Example 171
5-Geranyloxycarbonyl-3-ethoxypyridine-2-carboxylic acid

‘'glycylamide

Example 172 _
34Benzyloxy-5-(geranyloxycarbonyl)pyridine-z-carboxylic
acid glycylamide

Example 173

3-(4-Chlorobenzyloxy) -5- (geranyloxycarbonyl)pyridine-z-
carboxylic .acid glycylamide
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3-(4-Fluorobenzyloxy) -5- (geranyloxycarbonyl) pyridine-2-
carboxylic acid glycylamide

Example 175
5-Geranyloxycarbonyl-3- (2-propyloxy)pyridine-2-carboxylic

acid glycylamide

Example 176
5-Farnesyloxycarbonyl-3-(2-propyloxy)pyridine-2-car-
boxylic acid glycylamide

Example 177
3-Benzyloxy-5- (farnesyloxycarbonyl)pyridine-2-carboxylic
acid glycylamide

Example 178

5-Farnesyloxycarbonyl-3-(4-fluorobenzyloxy)pyridine-2-
carboxylic acid glycylamide

Example 179
5-Farnesyloxycarbonyl-3-ethoxypyridine-2-carboxylic acid
glycylamide

Example 180
3-Methoxy-5- (retinyloxycarbonyl)pyridine-2-carboxylic
acid glycylamide

Example 181
3-Ethoxy-5- (retinyloxycarbonyl) pyridine-2-carboxylic acid -
glycylamide

Example 182
3-(2-Propyloxy)-5-(retinyloxycarbonyl)pyridine-2-
carboxylic acid glycylamide
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Example 183
3-Benzyloxy-5- (retinyloxycarbonyl)pyridine-2-carboxylic
acid glycylamide

Example 184
3- (4-Fluorobenzyloxy) -5- (ret;nyloxycarbanyl)pyridlne -2-
carboxylic acid glycylamide

Example 185
3- (3-Methoxybenzyloxy) -5~ (retinyloxycarbonyl)pyridlne-z-
carboxylic acid glycylamide

Example 186
5-Benzyloxycarbonyl-3-(4- (2-propyloxy)benzyloxy)pyridine-
2-carboxylic acid glycylamide

Example 187
5-Benzyloxycarbonyl-3- (4-fluorobenzyloxy)pyridine-2-car-
boxylic acid glycylamide

Example 188
5-Butyloxycarbonyl-3-benzyloxypyridine-2-carboxylic acid
glycylamide

Example 189
5- ( ( (4-Ethoxyphenyl) amino) carbonyl) - 3-mathoxypyridine -2-
carboxylic acid glycylamide, analogously to Example 191

Example 190
5- ({(4-Ethoxyphenyl)amino) carbonyl) -3-benzyloxypyridine-
2-carboxylic acid glycylamide

Example 191
S-(((4-(1- Butyloxy)phenyl)amino)carbonyl) ~-3-methoxy-
pyridine-2-carboxylic acid glycylamide

a) Methyl 5- (((4- (1-butyloxy)phenyl) amino) carbonyl) -3 -

methoxypyridine-2-carboxylate -

This Sheet Has Been
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3.2 g (15 mmol) of methyl 5-carboxy-3-methoxypyridine-2-
carboxylate (cf. Example 90a)) were reacted, in analogy
with Example 90b), with 2.5 g (15 mmol) of 4-n-butoxy-
aniline and the reagents described in that example. 3.9 g
of product were crystallized using diethyl ether (m.p.
138 to 141°C.

- 90 -

b) 5- (((4- (1-Butyloxy)phenyl)amino) carbonyl) -3 -methéxy-
pyridine-2-carboxylic acid

3.2 g of the above ester were hydrolyzed at 20°C using
100 ml of 1.5 N methanolic sodium hydroxide solution.
2.7 g of product were obtained from aqueous hydrochloric
acid, m.p. 128 to 130°C, sintering from 120°C.

c) 5- ( ({4~ (1-Butyloxy)phenyl) amino) carbonyl) -3 -methoxy-
pyridine-2-carboxylic acid N-({ethoxycarbonyl) -
methyl) amide '

2.7 g (7.8 mmol) of the above pyridine-2-carboxylic acid
were stirred in 500 ml of anhydrous dichloromethane, at
20°C for 24 h, together with 1.1 g (7.8 mmol) of glycine
ethyl ester hydrochloride, 3.0 ml (23.4 mmol) of N-
ethylmorpholine, 1.2 g (8.6 mmol) of l-hydroxy-lH-benzo-
triazole and 3.3 g (7.8 mmol) of CMC.

The undissolved material was then filtered off and the
organic phase was extracted sequentially with 200 ml each
of water, aquecus Na bicarbonate solution, 1IN aqgueous
hydrochloric acid and water, dried over Mg sulfate and
concentrated in vacuo; the residue was crystallized using
diethyl ether. 2.4 g of product were obtained, m.p. 193-
195°cC.

d) The title compound was obtained by hydrolyzing 1.0 g
of the above glycine ester, at 20°C, in 100 ml of a 1.5 N
methanolic solution of sodium hydroxide. After 30 min,
the mixture was concentrated in vacuo and the residue was
dissolved in water; this solution was extracted with
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diethyl ether and thé aqueous sgolution adjusted to pH 3
using aqueous hydrochloric acid. When the solution was
cooled with ice, 390 mg of the title compound crystal-
lized, m.p. 230°C, sintering at 193°C.

Example 192
5- (((4- (1-Butyloxy)phenyl) amino) carbonyl) -3- (4-£fluoro-
benzyloxy)pyridine-2-carboxylic acid glycylamide

Example 193
5-{{ (4~ (1-Butyloxy)phenyl) amino)carbonyl) -3-benzyloxy-
pyridine~3-carboxylic acid glycylamide

Example 194

3-(2-Methyl-l-propyloxy)pyridine-2,5- dicarboxyl:.c acid
diglycylamide

M.p. 103-105°C (from ethyl acetate)

Example 1395
5-(Di-N,N-ethylaminocarbonyl) -3-ethoxypyridine-2-car-

. boxylic acid glycylamide, amorphous substance, prepared

in analogy with Example 223 using N,N-diethylamine.

Example 196
5- (N-Benzyl -N-methylaminocarbonyl) -3 -methoxypyridine-2-
carboxylic acid glycylamide

Example 197

5-Farnesyloxycarbonyl-3-methoxypyridine-2- carboxyl:.c acid
glycylamide

Example 198

5-Geranyloxycarbonyl - 3-methoxypyr:|.dine -2-carboxylic acid
glycylamide

Example 199

5- (Farnesyloxymethyl) -3 -methoxypyridine-2-carboxylic acid

glycylamide —_—
This Sheet Has Been Rep
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Example 200
5- (Geranyloxymethyl) -3 -methoxypyridine-2-carboxylic acid
glycylamide

Example 201
5-Retinyloxymethyl-3-methoxypyridine-2-carboxylic acid
glycylamide

Example 202
5-Retinyloxymethyl-3-ethyloxypyridine-2-carboxylic acid
glycylamide

Example 203
N- {Carboxymethyl) - 4-methoxycinnoline -3-carboxamide

Examples 204 to 209 were prepared in analogy with Example
191:

Example 204
5-({(4-(1-Hexyloxy)phenyl)amino)carbonyl) -3 -methoxy-
pyridine-2-carboxylic acid N- {carboxymethyl)amide

a) Methyl 5~ (( (4~ (1-hexyloxy)phenyl)amino) carbonyl) -3 -
methoxy-2-carboxylate was prepared from methyl 5-
carboxy-3-methoxypyridine-2-carboxylate and 4-hexyl -
oxyaniline, m.p. 118-119°C (from diethyl ether).

b) 5- (((4- (1-Hexyloxy)phenyl) amino) carbonyl) -3 -methoxy-
pyridine-2-carboxylic acid, 160-162°C, sintering at
i148°cC (from agqueous hydrochloric
acid/tetrahydrofuran)

c) 5~ ({{4- (1-Hexyloxy)phenyl) amino) carbonyl) -3 -methoxy-
pyridine-2-carboxylic acid N-((ethoxycarbonyl)-
methyl)amide was obtained, in analogy with Example
191c), from 4.2 g of the above compound. 4.0 g of
product were crystallized using ethyl acetate, m.p.
157-159°C.
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d) The title compound was obtained by hydrolyzing 1.2 g
of the above ester, at 20°C, using 100 ml of a 1.5N
methanolic solution of sodium hydroxide. Following
concentration in vacuo, acidification to pH 1 took
place in water/tetrahydrofuran using agqueous hydro-
chloric acid; the mixture was concentrated in vacuo
and the residue was crystallized using acetone. 840
mg of product were obtained, m.p. 193-195°C,

Example 205

5-({(4-(1-Decyloxy)phenyl)amino)carbonyl) -3 -methoxy-
pyridine-2-carboxylic acid N- (carboxymethyl)amide

Example 206

5-(((4- (1-Decyl)phenyl) amino) carbonyl) -3 -methoxypyridine-
2-carboxylic acid N- (carboxymethyl)amide

a) 5-(((4-(1-Decyl)phenyl) amino) carbonyl) -3 -methoxy-
pyridine-2-carboxylic acid N-((ethoxycarbonyl) -
methyl)amide was prepared from 5-(((4-n-decyl-
phenyl) amino)carbonyl) ~-3-methoxypyridine-2-
carboxylic acid (m.p. 160°C (decomp.); from aqueous
hydrochloric acid/THF) and glycine ethyl ester
hydrochloride, m.p. 155-157°C (from diisopropyl
ether).

b) The title compound was obtained by hydrolyzing 1.5 g
of the above ester in 200 ml of a 1 N methanolic
solution of sodium hydroxide. 1.4 g of product, m.p.
195°C (decomp.), were isolated from aqueous hydro-
chloric acid/tetrahydrofuran.

Example 207
5-(((4- Geranyloxyphenyl)amino)carbonyl) 3-methoxy-
pyridine-2-carboxylic acid N- (carboxymethyl)amide
—_—
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5-(((4-(1-Octyloxy)phenyl)anmino)carbonyl) -3-methoxy-
pyridine-2-carboxylic acid N-{carboxymethyl)amide

Example 209
5-(({3-(1-0Octyloxy)propyl)amino)carbonyl) -3-methoxy-
pyridine-2-carboxylic acid N- (carboxymethyl)amide

Example 210
5~ ( (1-Butoxy)methyl) -3 -methoxypyridine-2- car.'boxylic acid
N- (carboxymethyl) amide

Example 211
5- ( (1-Hexyloxy)methyl) - 3-methoxypyr:.d:.ne -2-carboxylic
acid N- (carboxymethyl)amide

Example 212
5-((1-Octyloxy)methyl) -3-methoxypyridine-2-carboxylic
acid N- (carboxymethyl)amide

Example 213
5-({(l-Hex-3-enyloxy)methyl) -3-methoxypyridine-2-car-
boxylic acid N-(carboxymethyl)amide

Example 214 .
5-((1-Decyloxy)methyl) -3-methoxypyridine-2-carboxylic
acid N- (carboxymethyl)amide

Example 215
5-((1-Dodecyloxy)methyl) -3-methoxypyridine-2-carboxylic
acid N- (carboxymethyl)amide

Example 216
5- ( (1-Hexadecyloxy)methyl) -3 -methoxypyridine-2-carboxylic
acid N- (carboxymethyl)amide

Example 217
3-(4-(((+) ~-Dehydroabietylamino)carbonyl)benzyloxy)pyri-
dine-2-carboxylic acid N-(carboxymethyl)amide '
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4-{(((+) -Dehydroabietylamino)carbonyl)chloromethyl -
benzene was ocbtained from 4-chloxromethylbenzoic acid
and (+)-dehydroabietylamine, m.p. 170-172°C (from
ethyl acetate/heptane (1:1)}). '

3-(4-(((+) -Dehydroabietylamino) carbonyl)benzyloxy) -
pyridine-2-carboxylic acid N-((ethyloxycarbonyl) -
methyl)amide, m.p. approximately 80°C (amorphous
substance, from ethyl acetate).

The title compound was obtained by hydrolyzing the
above ester, m.p. 125°C {(with foaming, from diiso-
propyl ether).

Example 218 o e
3-Methoxyquinoline-2-carboxylic acid N- (carboxymethyl) -

amide

a)

b)

c)

d)

e)

2-Acetyl-3-hydroxyquinoline, known from D.W. Bayne
et al., J. Chem. Soc. Chem. Comm. 1975, 782 (M.p.
106°C from agueous hydrochloric acid).

2-Acetyl-3-methoxyquinoline, from a) using potassium
carbonate/methyl iodide in acetone, oily crude
product.

3-Methoxyquinoline-2-carboxylic acid, from b) using
potassium hypochlorite in water/dioxane, m.p. 123°C
(from methyl tert-butyl ether).

3-Methoxyquinoline-2-carboxylic acid N-((methoxy-
carbonyl)methyl)amide, from ¢) using DCC, HOBT, THF,
NEM and glycine methyl ester hydrochloride.

The title compound was obtained by hydrolyzing the .
above ester, m.p. 106°C (from ethyl acetate).
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5-({(4- (1-Butyloxy) phenyl)amino) carbonyl) 3-chloropyri-
dine-2-carboxylic acid N- (carboxymethyl)amide

a) Methyl S5-carboxy-3-chloropyridine-2-carboxylate was
prepared in analogy with Example 90a), m.p. 182-
184°C (from aqueous hydrochloric acid).

b) Methyl 5-{( (1-butyloxy) phenyl) amino) carbonyl) -3-
chloropyridine-2-carboxylate was obtained from the
above compound using oxalyl chloride and 4- (1-butyl-
oxy)aniline, m.p. 121-123°C (from diethyl ether).

c) 5-{(((4-(1-Butyloxy) phenyl) amino) éarbonyl) -3-chloro-
pyridine-2-carboxylic acid by hydrolyzing the
product from b), m.p. 163-164°C (from aqueous hydro-
chloric acid).

d) 5-(({4- (1-Butyloxy) phenyl)amino) carbonyl) ~3-chloro-
pyridine-2-carboxylic acid N-({ethyloxycarbonyl) -
methyl)amide was obtained, in analogy with Example
90b), from the above substance by condensation (N-
ethylmorpholine, 1-hydroxy-1H-benzotriazole and CMC)
with glycine ethyl ester hydrochloride, m.p. 177-
179°C (from ethanol).

e) The title compound was obtained by hydrolyzing the
above ester, m.p. 190°C (with decomposition, from
aqueous hydrochloric acid).

Example 220-

3-(N-Benzyl-N-methylamino) -5- ({(4- (1-butyloxy)phenyl) -
amino) carbonyl) pyridine-2-carboxylic acid N-(carboxy-
methyl) amide

0.5 g (1.23 mmol) of the title compound from Example 219

was stirred in 10 ml of N-benzyl-N-methylamine, firstly

at 100-110°C for 2 h and then at 130°C for a further 2 h.
After the mixture had been cooled down, it was introduced
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into 100 ml of 1N hydrochloric acid and the half-
crystalline precipitate was taken up in dichloromethane;
the undigsolved material was filtered off and the residue
was crystallized; 0.2 g of the title compound, m.p. 155-
157°cC.

Example 221 : _ |
3-(N-Benzylamino) -5- ( ((4- (1-butyloxy)phenyl) amino) car-
bonyl)pyridine-2-carboxylic acid N- (carboxymethyl)amide

0.5 g (1.23 mmol) of the title compound from Example 219
was stirred in 10 ml of benzylamine, firstly at 120°C for
2 h and then at 135°C for 1.5 h. After the mixture had
been cooled down, it was acidified and the precipitated
resin was dissolved in dichloromethane; this solution was
dried and concentrated and the residue was chromato-
graphed on silica gel using ethyl acetate (with the
addition of up to 20 % methanol). 0.1 g of the title
compound was crystallized £from appropriate fractions
using diisopropyl ether, m.p. 185-190°C.

Example 222

3- (4-Chlorcbenzyloxy)pyridine-2-carboxylic acid N-
(carboxymethyl) amide l-oxide

a) 3-(4-Chlorobenzyloxy)pyridine-2-carboxylic acid N-
( (ethyloxy)methyl) amide 1l-oxide

0.7 g (2 mmol) of the compound from Example 31lc) was
dissolved in dichloromethane and reacted with 1.41
g of 3-chloroperbenzoic acid. After the mixture had
been stirred at 20°C for 1 h, ammonia was passed in
until there was no further precipitation; the
precipitate was filtered off and the filtrate was
concentrated and the oily reaidue crystallized using
diethyl ether, m.p. 70-72°C.

b) 0.18 g of the title compound, m.p. 206-208°C
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(sintering at 200°C, from aquecus hydrochloric acid)
was obtained by hydrolyzing 0.3 g of the above
compound.

- 98 -

Example 223

5-(((3-(1-Butyloxy)propyl) amino) carbonyl) -3 -methoxypyri-

" dine-2-carboxylic acid N- (carboxymethyl)amide

a) Methyl 5-(((3- (1-butyloxy)propyl) amino) carbonyl) -3-
methoxypyridine-2-carboxylic acid

1.7 ml of oxalyl chloride (20 mmol), and also 2 drops of
N,N-dimethylformamide, dissolved in tetrahydrofuran, were
added dropwise, at 10°C and while stirring, to 2.1 g
(10 mmol) of methyl 5-carboxy-3-methoxypyridine-2-car-
boxylate in 100 ml of anhydrous tetrahydrofuran and the
reaction mixture was stirred at 10°C for 30 min and at
20°C for 1 h. It was then concentrated and the residue
was dissolved in dichloromethane; 6.8 ml (50 mmol) of
triethylamine, and then 1.3 g (1.5 ml, 10 mmol) of 3-
butoxypropylamine, dissolved in dichloromethane, were
added, at 0°C, to this solution.

After 30 min, the mixture was allowed to warm to room
temperature and was extracted with water, a solution of
Na bicarbonate and agqueocus 1IN HCl; the organic phase was
dried and concentrated and the residue was crystallized
using diethylether/petroleum ether (3:1). 2.3 g of
product were obtained, m.p. 51-53°C.

b) 5-(((3 - (1-Butyloxy)propyl) amino) carbonyl) -3 -methoxy-
pyridine-2-carboxylic acid N- ((benzyloxycarbonyl) -
methyl)amide

The above substance was hydrolyzed by standard pro-
cedures, and 1.5 g (5 mmol) of the amorphous 5-(((3-(1-
butyloxy)propyl)amino) carbonyl) -3-methoxypyridine-2-
carboxylic acid, which was dried on an oil pump, was

' reacted with glycine benzyl ester tosylate,
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N-ethylmorpholihe. 1-hydroxy-l1H-benzotriazole and CMC (as
described) . 1.42 g of the product were crystallized using
acetone, m.p. 97-99°C.

- 99 -

c) 1.3 g of the above benzyl ester were hydrogenated in
100 ml of tetraliydrofufan/methanol (1:1) using P4/C
(10 %) in a hydrogenation vegssel. 0.8 g of the title
compound was crystallized using diethyl ether, m.p.
155-157°C.

Example 224
5-(((3-(1-Lauryloxy)propyl)amino)carbonyl) -3 -methoxy-
pyridine-2-carboxylic acid N- (carboxymethyl)amide

a) 5-{(({(3-Lauryloxypropyl)amino) carbonyl) -3 -methoxy-
pyridine-2-carboxylic acid N- ( (benzyloxycarbonyl) -
methyl)amide was obtained, in analogy with Example 223,
using 3-lauryloxypropylamine, m.p. from 109-111°C (from
diisopropyl ether).

b} 1.3 g of the above benzyl ester were hydrogenated as
described under 223¢c). 0.9 g of the title compound were
obtained from petroleum ether, m.p. from 120°C.

Example 225
5-(((2-Methoxyethyl) amino)carbonyl) -3 -methoxypyridine-2-

- carboxylic acid N- (carboxymethyl)amide

The title compound was prepared in analogy with Examplé
223 using Z2-methoxyethylamine.

a) 5-(((2-Methoxyethyl) amino)carbonyl) -3 -methoxypyri-
dine-2-carboxylic acid, m.p. 160-161°C (with gas
evolution, from ethyl acetate) |

b) 5-(({(2-Methoxyethyl) amino) carbonyl) -3 -methoxypyri-
dine-2-carboxylic acid N- ( {(benzyloxycarbonyl) -
methyl)amide was crys tallized using diisopropyl
ether, m.p. 129-131°C.
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c) The title compound was obtained, as above, from the
benzyl ester, m.p. 186-188°C (from diethyl ether).

Example 226
N- (3-Benzyloxypyridyl-2-carbonyl)alanine racemate,
M.p. 186-187°C (from pentane/ethyl acetate)

Example 227
N- (3-Benzyloxypyridyl-2-carbonyl) L-phenylalanine.
M.p. 100-101°C (from pentane/ethyl acetate).

Example 228
5-{((1-Butyloxy)carbonyl) -3-methoxypyridine-2-carboxylic
acid N- (carboxymethyl)amide trifluorocacetate

a) Di- (1-butyl) 3-methoxypyridine-2,5-dicarboxylate

5.0 g of dimethyl 3-methoxypyridine-2,5-dicarboxy1ate
{cf. Example 90a)) were dissolved in 100 ml of l-butanol,
and after that 1.5 ml of conc. sulfuric were added and
the mixture was heated to boiling for 2 h, with a part of
the éolvent being distilled off. After the mixture had
been cooled, it was concentrated in vacuo and the residue
was taken up in dichloromethane; this solution was
extracted with a saturated, aqueous solution of Na
bicarbonate and the organic phase was dried and concen-~
trated. 6 g of oily crude product.

b) Bis[5-((1-butyloxy)carbonyl) -3 -methoxypyridine-2-
carboxylic acid] -Cu(II) complex

6 g (20 mmol) of the above product were added, dissolved
in 10 ml of methanol, to a solution of 4.8 g (20 mmol) of
Cu(II) nitrate x 3 H,0 in 100 ml of methanol, and the
mixture was heated to boiling for 4 h. It was then cooled
down to ‘0-5°C and the crystalline precipitate was f£fil-
tered off with suction and washed with diethyl ether.
4.2 g of blue-green, crystalline product were obtained,
m.p. 267°C (with decomposition).
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c) 5- ((1-Butyloxy)carbonyl) -3-methoxypyridine-2-car-
boxylic acid

- 101 -

4 g of the above Cu complex were suspended in 75 ml of
1,4-dioxane. H,S gas was passed in, while the mixture was
being stirred, for 30 min, and the sediment (CuS) which
had precipitated out was filtered off with suction
through kieselguhr and then washed with 1,4-dioxane
(continued introduction of H,S8 did not lead to any
further precipitation); the filtrate was concentrated in
vacuo. The residue was crystallized using petroleum
ether, m.p. 96-98°C.

d) 5-((1-Butyloxy)carbonyl) -3-methoxypyridine-2-
carboxylic acid N- ({tert-butyloxycarbonyl) -
methyl) amide

0.76 g (3 mmol) of the above pyridinecarboxylic acid was
condensed with 0.52 g (3 mmol) of glycine tert-butyl
ester hydrochloride, 1.2 ml (9 mmol) of N-ethylmorpho-
line, 0.45 g (3.3 mmol) of 1l-hydroxy-(1H)-benzotriazole
and 1.3 g (3 mmol) of CMC. 0.8 g of product was obtained,
m.p. 50-52°C (from petroleum ether).

e) The title compound was obtained by adding 2.7 ml of
trifluoroacetic acid, at 20°C, to 0.4 g of the above
tert-butyl ester in dichloromethane. After 20 h, the
mixture was concentrated in vacuo and 0.2 g was obtained
of the colorless, crystalline, strongly hygroscopic
product, which, on being filtered off with suction,
deliquesced on the suction filter.

Example 229 .
5-Ethyloxycarbonyl-3 -methoxypyridine-2-carboxylic acid
N- (carboxymethyl)amide

Example 230
3-Methoxy-5~ ( (1-propyloxy) carbonyl) pyridine-2-carboxylic
acid N- {carboxymethyl)amide
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5-((1-Hexyloxy) carbonyl) -3 -methoxypyridine-2-carboxylic
acid N- (carboxymethyl)amide

Example 232
3-Methoxy-5- ( (1-pentyloxy) carbonyl) pyridine-2-carboxylic
acid N-(carboxymethyl)amide

Example 233

5~ ({1-Heptyloxy) carbonyl) -3 -methoxypyridine-2-carboxylic
acid N- (carboxymethyl)amide

Example 234
3-Methoxy-5- ( (1-octyloxy) carbonyl)pyridine-2-carboxylic
acid N- (carboxymethyl)amide

Examples 235-238 were prepared in an analogous manner to
Example 228 proceeding from 3~ (2-propyloxy)pyridine-2,5-
dicarboxylic acid or the corresponding dialkyl esters.

Example 235
5-Ethyloxycarbonyl-3- (2-propyloxy)pyridine-2-carboxylic
acid N- (carboxymethyl)amide

Example 236
5-((1-Butyloxy) carbonyl) -3-(2-propyloxy)pyridine-2-
carboxylic acid N- (carboxymethyl)amide

Example 237
5-((1-Hexyloxy)carbonyl) -3- (2-propyloxy)pyridine-2-
carboxylic acid N-(carboxymethyl)amide

Example 238
5~ ((-1-Octyloxy)carbonyl) -3- (2-propyloxy)pyridine-2-
carboxylic acid N- (carboxymethyl)amide

Example 239
5-Carboxy-3-(methylthio)pyridine-2-carboxylic acid
N- (carboxymethyl)amide disodium salt
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4.6 g (12 mmol) of dibenzyl 3-chloropyridine-2,5-dicar-
boxylate were dissolved, at 20°C and while stirring, in
30 ml of dimethyl sulfoxide, and after that 5.0 g
(70 mmol) of sodium thiomethoxide were added, in associ-
ation with which the temperature roge to 80°C. The
reaction mixture was heated at 140°C for 1 h and then
cooled down; water was added and the oily layer was
separated off; conc. hydrochloric acid (pH 1) was added
to the aqueous DMSO phase and the precipitated product
was filtered off with suction. 2.8 g were cbtained of a
yellow crystalline product, m.p. 223°C (with decom-
position).

b) Dimethyl 3-(methylthio)pyridine-2,5-dicarboxylate

50 ml of 1,4-dioxane, 40 ml of tetrahydrofuran and 0.5 ml
of conc. sulfuric acid were added to 2.8 g of the above
compound in 150 ml of methancl, and the mixture was
heated to reflux for 2 h, during which time a sclution
was formed. After the solution had been cocled down, it
was concentrated in wvacuo and 100 ml of an aqueous
solution of Na bicarbonate were added to the residue; the
latter mixture was extracted with dichloromethane and the
organic phase was dried and ‘concentrated. 1.4 g were
obtained of the yellow, crystalline product, m.p. 103-

- 105°C.

c) S-Methoxycarbonyl-3 - (methylthio)pyridine-2-
carboxylic acid-Cu(II) complex

1.3 g of the above dimethyl 3-methylthiopyridine-2,5-
dicarboxylate were reacted in analogy with Example 228b).
1.3 g of greenish/crystalline product were obtained, m.p.
> 330°C.

d) 5-Methoxy-3- (methylthio)pyridine-~2-carboxylic acid
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1.3 g of the above compound were reacted in analogy with
Example 228c), 0.72 g of product, m.p. 183-185°C.

e) 5~-Methoxycarbonyl-3- (methylthio)pyridine-2-
carboxylic acidN- { (1-butyloxy) carbonyl)}methyl)amide

The compound was obtained by condensing 0.68 g (3 mmol)
of the above pyridinecarboxylic acid with 0.91 g (3 mmol)
of glycine 1l-butyl ester tosylate (l-hydroxy-lH-benzotri-
azole, N-ethylmorpholine and CMC). 0.55 g of pale yellow
product was obtained, m.p. 47-49°C (from petroleum
ether).

£) The title compound was obtained by hydrolysing
0.45 g (1.3 mmol) of the above ester using 50 ml of 1 N
methanolic NaOH. The clear yellow solution became cloudy
after 30 min. After 2 h, the precipitate was filtered off
with suction, washed twice with methanol and dried in
vacuo. 0.32 g of the title compound was obtained, m.p.
345°C (decomp.).

-
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Patent claims:

1. A compound of the formula I

) 0 A l!ll?
R -

RZ W R*

Yo NH A8 (1)
VX

(0)m

in which

Q
X

Y

L

is O, S, NR’ or a bond,

is O or 8, This Sheet Has Been Repla c

e MR
if R and R® form a cycle,

is N or CR?,

is 0 or 1,

is (C,-C,) -alkylene, which is optionally substi-
tuted by one or two substituents from the group
halogen, cyano, nitro, trifluoromethyl, (Ci-c,) -
alkyl, (C,-C¢) ~hydroxyalkyl, (C,-C;) ~alkoxy,
-0- [CH,] .-CH y,,.q,Hal,, preferably (C,;-C,)-£fluoro-
alkoxy, (C,-C,)-fluoroalkenyloxy, (C,-C,)-£fluoro-
alkynyloxy, -OCF,C1 or -0-CF,-CHFCl, (C,-C)~
alkylmercapto, (C,-C;) ~alkylsulfinyl, (C,-C;) -
alkylsulfonyl, (C,-C,) ~alkylcarbonyl, {(C,-C¢) -
alkoxycarbonyl, carbamoyl, N-{C,-C,) -alkyl-
carbamoyl, N,N-di-(C;-C,)-alkylcarbamoyl, (C,-C)-
alkylcarbonyloxy, (c,-c;) -cycloalkyl, phenyl,
benzyl, phenoxy, benzyloxy, anilino, N-methylani-
lino, phenylmercapto, phenylsulfonyl, phenylsul-
finyl, sulfamoyl, N-(C,-C,) -alkyisulfamoyl or
N,N-di- (C,-C,) ~alkylgulfamoyl, or

by a substituted (C.-C,;)-aryloxy., (C,-C,,)-aralk-
vloxy, (Cs-C,;)-aryl or (C,-Cp,)-aralkyl radical
which carries in the aryl moiety 1, 2, 3, 4 ox 5
identical or different substituents from the
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- group halogen, c¢yano, ni t;ro + trifluoromethyl,
(c,_-c‘) -alkYI '} (ct"c‘) -alkoxY, -0- [cH:] 8- C£Ht3£+1_
’)Halg; -OCF'zCl ’ .-O-CFz-CHFCl, (cl-c‘) -alkY].-
mercapto, (C,-C¢)-alkylsulfinyl, (C,-C,)-alkyl-

- 106 -

5 sulfonyl, (C,-C;)-alkylcarbonyl, (C,-C;)-alkoxy-
carbonyl, carbamoyl, N-(C,-C,)-alkylcarbamoyl,
N,N-di-{(C,-C,) -alkylcarbamoyl, (C;-C;) ~alkyl-

carbonyloxy, (C,-C,)-cycloalkyl, sulfamoyl, N- (C,-
C,) ~alkylsul famoyl oxr N,N-di-(C,~C,) -alkyl-
10 sulfamoyl, or '

by the substituents R® of the c-carbon atom of an
a-amino acid, it being possible to use the
natural L-amino acids and their D-isomers;
B is an acid grouping £from the group -CO.H,
15 -CONHCOR"™’, -CONHSOR’"™, CONHSO,R"’, -NHSO,CF,,
' tetrazolyl, imidazolyl or 3-hydroxyisoxazolyl,
where R"’ is aryl, hetercaryl, (C,-C,)-cycloalkyl
or (C,-C,)-aklyl, optionally monosubstituteci by
(Ce=Cy2) -aryl, heteroaryl, OH, SH, (C;-C,) ~alkyl,
20 (C,-C,) -alkoxy, (C,-C,) -thiocalkyl, (c,-C,) -sul-~
finyl, (C,-C,)-sulfonyl, CF,, Cl, Br, F, I, NO,,
-COOH, (C,-C;)-alkoxycarbonyl, NH,, mono-{C,-C,)-
alkyl) -amino, di-(C,-C,-alkyl)-amino or (C,;-C,)-
perfluorcalkyl,

25 R}, R?® and R’ are identical or different and are
hydrogen, hydroxyl, halogen, cyano, trifluoro-

methyl, nitro, carboxyl, (C,-C,,)-alkyl, (C,-C,)-

cycloalkyl, (C,-C,)-cycloalkyl-(C,-C,;)-alkyl, (C,-

C,) -cycloalkoxy., (C,-C,) -cycloalkyl- (C,-C,,) -

30 alkoxy, (C,-C,)-cycloalkyloxy-(C,-C,,)-alkyl, (C,-
C,) -cycloalkyloxy- (C,-C,,) ~alkoxy, (C,-C,)-cyclo-

alkyl- (C,-C,) -alkyl- (C,-C,) -alkoxy, (C,-C,)-cyclo-

alkyl- (C,-C,) -alkoxy- (C,-C,) ~alkyl, (C,-C,)-cyclo-

alkyloxy- (C,~C,) ~alkoxy- (C,-C,) -alkyl, (Cc,-C,) -

35 cycloalkoxy- (C,-C,) ~alkoxy- (C,-C,) ~alkoxy, (Cq-
' C,,;) -aryl, (C,-C,¢) ~aralkyl, (C,-C,¢) ~aralkenyl,

(C,-C,4) ~aralkynyl, (C,~-C,,) ~alkenyl,

T AN O
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(C,-Cyo) ~alkynyl, (C,-C,,)-alkoxy, (C,-C,,)-alkenyl-
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“oxy, (C,-C,)-alkynyloxy, retinyloxy, (C,-C,)-

alkoxy- (C,-C,,) ~alkyl, (C;-C,,) ~alkoxy- (C,-C,,) -
alkoxy, (C;-C,;) -alkoxy- (C,-C,) ~alkoxy- (C,-C,) -
alkyl, (C,-C;;)-aryloxy, (C,-C,,)-aralkyloxy, (C.~
C,,) ~aryloxy- {C,-C,) ~alkoxy, (C,-C,)-aralkoxy- (C,-
C¢) -alkoxy, {C,-C;¢) -hydroxyalkyl, (Ce-Cy¢) -
aryloxy- (C,-C,) ~alkyl, (C,-Cy) ~aralkoxy- (C,-C,) -
alkyl, (C¢-C;;) ~aryloxy- (C,-C,) ~alkoxy- (C,-Cs) ~
alkyl, (C,-C,;)-aralkyloxy- (C,-C,) -alkoxy-(C,-C,) -
alkyl, (C,-C,,) -alkenyloxy- (C,-C,)~alkyl, (C,-C,,)-
alkynyloxy- (C,-C,) ~alkyl, retinyloxy- (C,-C,) -
alkyl, -O-[CH,),-CiHgg F,s -OCF,Cl, -OCF,-CHFCI,

(C,~C,,) -~alkylecarbonyl, (C,-C,)-cycloalkylcarbonyl,
{(Cs-C,,) ~arylcarbonyl, (C,-C,¢) ~aralkylcarbonyl,
cinnamoyl, (C,-C,,) ~alkenylcarbonyl, (C,~-C,,) -
alkynylcarbonyl, ‘

(c,~-C,,) ~alkoxycarbonyl, (C,-C,;)-alkoxy-(C,;-C,,)-
alkoxycarbonyl, (C,-C,,) -aryloxycarbonyl, (C,-C,) -
aralkoxycarbonyl, (C,-C,) ~cycloalkoxycarbonyl,
(C,-C,,) ~alkenyloxycarbonyl, retinyloxjrcarbonyl '
(C,-C;,) ~alkynyloxycarbonyl, (C¢-C,;)-aryloxy-(C,-
Cs) ~alkoxycarbonyl, (C,-C,¢) ~aralkoxy- (C,-C;) ~
alkoxycarbonyl, (C;-C,) ~cycloalkyl- (C,-C;) ~alkoxy-
carbonyl, (C,-C,) ~cycloalkoxy- (C,-C¢) ~alkoxy-
carbonyl,

(¢,-C,;) ~alkylearbonyloxy, (C,-C,)-cycloalkylcar-
bonyloxy, (C4~C,,) ~arylcarbonyloxy, (C,-Cy¢) -
aralkylcarbonyloxy, cinnamoyloxy, (C,-Cy,) -
alkenylcarbonyloxy, (C,-C,;)-alkynylcarbonyloxy,

(C,-C,,) -alkoxycarbonyloxy, (C,-C,;,) ~alkoxy-(C, -
C,,) ~alkoxycarbonyloxy, (C,-C,,)-aryloxycarbonyl-~
oxy, (C,-Cy4) -aralkyloxycarbonyloxy, (C;-C,) -cyclo-
alkoxycarbonyloxy, (C,-C,;) ~alkenyloxycarbonyloxy,

(C,-C,,) ~alkynyloxycarbonyloxy
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carbamoyl, N-(C,-C,,)-alkylcarbamoyl, N,N-di-(C,-
C,;) -alkylcarbamoyl, N-(C,-C,) -~¢cycloalkyl-
carbamoyl, N,N-dicyclo-(C,-C,) ~alkylcarbamoyl, N-
(C;-Cyp) -alkyl-N-(C,-C,) ~cycloalkylcarbamoyl, N-
((C,-Cq) -eycloalkyl-(C,-C;) ~alkyl) carbamoyl, N-(C,-
C¢) -alkyl-N-({(C,-C,;) ~cycloalkyl- (C,-C,) -

‘alkyl)carbamoyl, N-(+)-dehydroabietylcarbamoyl,

N-(C,-C;) ~alkyl-N- (+) ~dehydroabietylcarbamoyl, N-
(C4-Cy,) ~arylcarbamoyl, N- (C,-C,¢) ~aralkylcarb-
amoyl, N-(C,-C,,)~alkyl-N-(C,-C,;)-arylcarbamoyl,
N-(C;-C,,) ~alkyl-N-(C,~-C,.) ~aralkylcarbamoyl, N-
{{C,~C,;) ~alkoxy- (C,~C,,) alkyl) carbamoyl, N-((C¢-
C¢) ~aryloxy- (C,~C,,) ~alkyl) carbamoyl, N-((C,-C,;)-
aralkyloi:y- (C,-C,,) -alkyl) carbamoyl, N-(C,~-C,) -
alkyl-N- ((C,~C,,) ~alkoxy- (C,-C,,) -alkyl) carbamoyl,
N- (C,-C;,) ~alkyl-N-((C,-C,;) ~aryloxy- (C,-C,,) -
alkyl) carbamoyl, N-(C,-C,,) ~alkyl-N-((C,-C,) -
aralkyloxy- (C,~-C,,) -alkyl) carbamoyl, or CON(CH,),,
in which a CH, group can be replaced by O, S8, N-
(C,-C,) -alkylimino, N-(C,~C,)-cycloalkylimino, N-
(C,-C,) ~cycloalkyl- (C,-C,) ~alkylimino, N-(C.-C,,)~
arylimino, N-(C,-C,)-aralkylimino or N-(C,-C,)~-
alkoxy- (C,-C¢) -alkylimino, and h is from 3 to 7,

a carbamoyl radical of the formula IX

R* H

Xy is Sheet Has Been Replaced
B O ||Iliilliille

0 s

in which

R* is the substituent of an o-amino acid to
which the L- and D-amino acids belong,

8 is 1, 2, 3, 4 or 5, and

T 4is OH, OR or NR'R’", where

R', R" and R"" are identical or different and are
hydrogen,  {(C,-C,,)-aryl, (c,-C,,) ~aralkyl,
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(C,-C,) -alkyl, (Cy-C4) ~cycloalkyl,
{+) -dehydroabietyl, (C,-C,) ~alkoxy- (C,-C,) -
alkyl, ({C,-C,;)-aralkoxy-(C,-C,)~-alkyl, (C,-
C,;) ~aryloxy- (C,-C,) -alkyl, (C,;-C,,)-alkanoyl,
optionally substituted (C,-C,;)-aralkanoyl or
optionally substituted (C,-C;,)-aroyl, or

- 109 -

R° and R" together are -[CH,],, in which a CBH,
group can be replaced by O, 8, 80, SO,, N-
acylamino, N-(C,-C,;) ~alkoxycarbonylimino, N-
(C,-C,) ~alkylimino, N- (C,-C;) -cycloalkylimino,
N- (C,-C,) ~cycloalkyl- (C,-C,) ~alkylimino, N-{(C,-
C,,) ~arylimino, N-(C,-C,;)-aralkylimino or N-
(C,-C,) -alkoxy- (C,~C¢) -alkylimino, and h is
from 3 to 7,

carbamoyloxy, N-(C,-C,,)-alkylcarbamoyloxy, N,N-
di- (C,-C,,) ~alkylcarbamoyloxy, N- (C,-C,) ~cyclo-

. alkylcarbamoyloxy, N- (C,-C,,) ~arylcarbamoyloxy, N-

(C,-C,¢) ~aralkylcarbamoyloxy, N-(C,-C,,)-alkyl-N-
(C¢~C,,) ~arylecarbamoyloxy, N-(C,-C,,)~alkyl-N-(C,-
C,s) ~aralkylcarbamoyloxy, N-((Cc,~C,,) -
alkyl) carbamoyloxy, N-((Cs-C,,}~aryloxy-(C,-C,,)-
alkyl) carbamoyloxy, N- ({C,-Cy¢) ~aralkyloxy- (C,~
C,0) ~alkyl)carbamoyloxy, N-(C,-C,,)-alkyl-N-((C,-
Cyo) ~alkoxy- (C,-C,,) -alkyl) carbamoyloxy,N- (C,-C,0) -
alkyl-N-({(C4-C,,)~aryloxy-(C,-C,,) -
alkyl) carbamoyloxy, N-(C,-C,,)~alkyl-N-((C,-C,,)-
aralkyloxy- (C,-C,,) ~alkyl) carbamoyloxy,

amino, (C,-C,,) -alkylamino, di-(C,-C,,) ~alkylamino,
(C,-C;) ~cycloalkylamino, - (C;-C,,) ~alkenylamino,
(C,-C,;;) ~alkynylamino, N-(C,-C,,) ~arylamino, N-(C,-
C,;) ~aralkylamino, N-alkyl-aralkylamino, N-alkyl-
arylamino, (C,-C,,) -alkoxyamino, (C,-C,,) -alkoxy-N-
(C,~C,,) ~alkylamino,

(C,-C,;) ~alkanoylamino, (C,-C,)-cycloalkanoylamino,
(C4-C,;) -aroylamino, (C,-C,() ~aralkanoylamino, (C,-
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C,;) -alkanoyl-N-(C,-C,,) -alkylamino, (C,-C,)-cyclo-
alkanoyl-N-(C,;-C,,)~-alkylamino,
(Cs-C,;) ~aroyl-N-(C,-C,,) -alkylamino, (C,-C,,) ~aral- |
kanoyl-N- (C,-C,,) ~alkylamino, '
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(C,-C,;) ~alkanoylamino- (C,~C,) ~alkyl, (C,-C,) -
cycloalkanoylamino- (C,-C,) ~alkyl, (C,-C,;)-aroyl-
amino- (C,-C,) -alkyl, (C,-C,;)-aralkanoylamino- (C,-
C,) -~alkyl, amino-(C,-C,,)-alkyl, N-(C,-C,,)-alkyl-
amino- (C,-C,,) ~alkyl, N,N-di (C,-C,,) -alkylamino-
(C,-C,,) ~alkyl, (c,-C,) ~cycloalkylamino- (C,-C,,) -
alkyl, (C,-C,,)-alkylmercapto, (C,-C,,)-alkyls-
ulfinyl, (C,-C,,) ~alkylsulfonyl, (Ce-C;,) ~axyl-
mercapto, (C4-C,,) ~arylsulfinyl, (C¢-Cy,) ~arxryl-
sulfonyl, (C,-C,¢) ~aralkylmercapto,  (C,-C,) -
aralkylsulfinyl, (C,-C,,)~-aralkylsulfonyl, (C,-
Cy;) ~alkylmercapto- (C,-C¢) -~alkyl, (C,-C,;)-alkyl-
sulfinyl-(C,-C;) -alkyl, (C,~C,,) ~alkylsulfonyl- (C,-
Cq) -alkyl, (C4-C;,) ~arylmercapto- (C,-C,) ~alkyl,
(C¢-C,;) ~arylsulfinyl- (C,-C,) -alkyl, (C,-C,;) -aryl-
sulfonyl- (C,-C,) ~alkyl, (C,-C,¢)-aralkylmercapto-
(C,~C¢) -alkyl, {(C,~C;¢) ~aralkylsulfinyl- (C,-C;) -
alkyl, (C,-C,,) -aralkyléulfonyl- (C,-C,) -alkyl,

sulfamoyl, N-({C,-C,,)-alkylsulfamoyl, N,N-di-(C,-
Clo) -alkylsulfamoyl, (C,-C,)-cycloalkylsulfamoyl,
N- (C,~-C,;) ~arylsulfamoyl, '

N- (C,-C,;) ~aralkylsulfamoyl,

N-(C,-C,,) -alkyl-N- (C,-C,;) ~arylsulfamoyl,
N-(C,-C,,) ~alkyl-N-(C,-C,,) -aralkylsul famoyl,
(C,-C,p) -a.lkyl.aul fonamido,

N- ((C,-Cyy) ~alkyl) - (C,-C,,) ~alkylsulfonamido, (C,-
C;¢) ~aralkylsulfonamido or N-{(C,-C,,)-alkyl-(C,-
C;¢) ~aralkylsulfonamido,

where the radicals which contain an aryl radical
can, for their part, be substituted on the aryl
by from 1 to 5 identical or different radicals
from the group:

hydroxyl, halogen, cyano, trifluoromethyl, nitro,
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carboxyl, (C,-C,)-alkyl, (C,-C,)-cycloalkyl, (C,-

C,) -cycloalkyl- (C,-C,,) ~alkyl, (C,~C,) ~-cycloalkoxy,
(C;-C,) ~cycloalkyl-(C,~C,;,)-alkoxy,
(C,-C,) ~cycloalkyloxy- (C,-C;,) ~alkyl, ~ (C,-C,) -
cycloalkyloxy- (C,-C,,) ~alkoxy, (C,-C,)-cycloalkyl-
(C,-C,) -alkyl- (C,-C) ~alkoxy, (C,-C,)-cycloalkyl-
(Cc,-C,) -alkoxy- (C,-C,) -alkyl, (¢,-C,) -cyclo-
alkyloxy- (C,~C,) -alkoxy- (C,-C,) -alkyl, (C,-C,) -
cycloalkoxy- (C,~-C,) ~alkoxy- (C,~-C,) ~alkoxy, (Cq-
C,;) ~aryl, (C,-C,)-aralkyl, (C,-C,)-alkenyl, (C,-
C,;) -alkynyl, (C,-C;¢) -alkoxy, (C,-C,,}-alkenyloxy,
(C,-Cy,) -alkoxy- (C,-C,;) -alkyl, (C,-C,,;)-alkoxy-(C,-
C,,) -alkoxy, (C,-C,,) -alkoxy- (C,-C,) -alkoxy- (C,-C,) -
alkyl, (C¢-C,;)-aryloxy, (C,-C,)-aralkyloxy, (C,-
C,,) -aryloxy- (C,-C¢) ~alkoxy, (C,-C,¢) -aralkoxy- (C,-
C¢) ~alkoxy, (C,-C,) -hydroxyalkyl, (C¢-Cy)-aryloxy-
(C,-C,) ~alkyl, (C,-C,s) ~aralkoxy- (C,-Cq) -alkyl, (C,-
C,,) ~aryloxy- (C,-C,) ~alkoxy- (C,~-C¢) -alkyl, (C,-C,,) -
aralkyloxy-(C;~-C;) -alkoxy-(C,-C¢) ~alkyl,
-0-[CH, 1,-CeH (30,1 F;s -OCF,Cl, -OCF,-CHFC1,

(c,-C,;) ~alkylcarbonyl, (C,-C,)-cycloalkylcarbonyl,
(C,-C,;) ~arylcarbonyl, (C,-C,;)-aralkylcarbonyl,

(c,-C,,) -alkoxycarbonyl, (C,-C,,)-alkoxy- (C,-C,,)-
alkoxycarbonyl, (C.-C,,)~aryloxycarbonyl, (C,~-C,,) -
aralkoxycarbonyl, (C;-C;) -cycloalkoxycarbonyl,
(C,-C,,;) ~alkenyloxycarbonyl, (C,~C;;) ~alkyny-
loxycarbonyl, (Cs-C,,;) ~aryloxy- (C,-C,) ~alkoxy-
carbonyl, (C,-C,,)-aralkoxy-(C,-C,)-alkoxycarbonyl,
(C;-C,) -cycloalkyl- (C,-C,) ~alkoxycarbonyl, (C,-C,) -
cycloalkoxy- (C,-C,) ~alkoxycarbonyl,

(C,-C,,) ~alkylcarbonyloxy, (C,-C,)-cycloalkylcar-
bonyloxy. (C¢-C,,) ~arylcarbonyloxy, - (Cy-Cy¢) -
aralkylcarbonyloxy, cinnamoyloxy, (C,-C,;) -~
alkenylcarbonyloxy, (C,-C,;)-alkynylcarbonyloxy,

{c,-C,,;) ~alkoxycarbonyloxy, (C,-C,,) ~alkoxy-
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(C;,-C,,)-alkoxycarbonyloxy, (Ce~Cy,) -
aryloxycarbonyloxy, (C,-Cy5) ~aralkyloxy-
carbonyloxy, (C,;-C,)-cycloalkoxycarbonyloxy, (C,-
C,;) ~alkenyloxycarbonyloxy, (C,-C,;) ~alkynyloxy-
carbonyloxy,
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carbamoyl, N-(C,-C,,)-alkylcarbamoyl, N,N-di-(C,-
C,;) ~alkylcarbamoyl, N-(C,-C,) -cycloalkyl-
carbamoyl, N,N-dicyclo- (C,~C,) -~alkylcarbamoyl, N-
(C,-Cyp) ~alkyl-N-(C;-C,) ~cycloalkylcarbamoyl, N-
({C;-Cq) -cycloalkyl - (C,-Cs) ~alkyl) carbamoyl, N-(C,-
C¢) -alkyl-N-((C,-C;y) ~cycloalkyl~- (C,-C,) -
alkyl)carbamoyl, N- (+)-dehydroabietylcarbamoyl,
N- (C,-C,) -alkyl-N- (+) -dehydroabietylcarbamoyl, N-
(Ce-Cy;) -arylca.rbémoyl, N-(C,-C,¢) ~aralkyl-
carbamoyl, N-(C,-C,,) -alkyl-N- (C,-C,,) ~aryl-
carbamoyl, N-{(C,-C,,) ~alkyl-N- (C,-C,.) ~aralkyl-
carbamoyl, N-((C,-C,,) -alkoxy- (C,-C,,) ~alkyl) -
carbamoyl, N-((C;-C,4) ~aryloxy- (C,-C,,) -
alkyl) carbamoyl, N-((C,-C,,)-aralkyloxy-{C,-C,,)~
alkyl) carbamoyl, N-(C,-C,,) ~alkyl-N-((C,-Cy,) -
alkoxy- (C,-C,,) -alkyl) carbamoyl, N-(C,~C,,)-alkyl-
N- ((Ce-C,,) ~aryloxy- (C,-Cy,) ~alkyl) carbamoyl,  N-
(C,-C;,) ~alkyl-N-((C,-C,;) ~aralkyloxy- (C,~C,,) -
alkyl) carbémoyl, CON(CH,),, in which a CH, group
can be replaced by O, 8§, N-(C,-C,)~-alkylimino, N-
(C;-C¢) ~cycloalkylimino, N- (C,;~C,) -cycloalkyl- (C,-
C,) ~alkylimino, N-(C,-C,,)-arylimino, N-(C,~C,q)~
aralkylimino or N-(C,-C,)-alkoxy-(C,-C,)-alkyl-
imino, and h is from 3 to 7 P

carbamoyloxy, N- (C,-C,,;) ~alkylcarbamoyloxy, N,N-
di- (C,~-C,,;) ~alkylcarbamoyloxy, N-(C,-C,) -cyclo-
alkylcarbamoyloxy, N- (C,-C,;) ~arylcarbamoyloxy, N-
(C,-Cy¢) ~aralkylcarbamoyloxy, N-(C,~C,,)-alkyl-N-
(C¢-C,,) ~arylcarbamoyloxy, N-(C,-C,,)-alkyl-N-(C,-
C,¢) ~aralkylcarbamoyloxy, N-((C,-C,,) ~alkyl)carba-
moyloxy, N- ( (C,~C,,) -aryloxy- (C,-C,,) -alkyl) -carba- -
moyloxy, N- ((C,~C,¢) -aralkyloxy- (C,-C,,) -alkyl) -

* [ L M S *
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carbamoyloxy, N-(C,-C,,)-alkyl-N-((C,-C,,)-alkoxy-
(¢,~-C,,) ~alkyl) carbamoyloxy, N-(C,-C,,) -alkyl-N-
{(Cs-C;,) ~aryloxy- (C,-C,,) ~alkyl) carbamoyloxy, N-
(C,-C,p) ~alkyl-N-((C,-Cy¢) ~aralkyloxy- (C,~-C,,) -
alkyl) carbamoyloxy,

amino, (C,-C,,)-alkylamino, di-(C,-C,,) -alkylamino,
(C,-C,) -cycloalkylamino, (C,-C,;) ~alkenylamino,
(C,-C,,;) ~alkynylamino, N-{C,-C;,) -arylamino, N-(C,-
¢,,) -aralkylamino, N-alkyl-aralkylamino, N-alkyl-
arylamino, (C,-C,,) -alkoxyamino, (C,~C,;)-alkoxy-N-
(c,-C,,) ~alkylamino, '

(C,-C,,) -alkanoylamino, (C,-C,)-cycloalkanoylamino,
(C4~C;,) ~aroylamino, (C,-C;;) -aralkanoylamino, (C,-
C,,) ~alkanoyl-N- (C,-C,,) ~alkylamino, (C,-C;)-cyclo-
alkanoyl-N-(C,-C,,) -alkylamino, (C,-C;,)-aroyl-N-
(¢,-C,,) ~alkylamino, (C,-C,,) ~aralkanoyl-N-(C,-C,,) -
alkylamino,

(C,-C,,) ~alkanoylamino- (C;~C,) -alkyl, (C,-C,) -
cycloalkanoylamino- (C,~C,) ~alkyl, (C¢-C;;)-aroyl-
amino- (C,-C,) -alkyl, (C,-C,,)-aralkanocylamino- (C,-
Ce) -alkyl, amino-(C,-C,,)-alkyl, N-(C,-C,,)-alkyl-
amino- (C,-C,,) -alkyl, N,N-di-(C,-C,,)-alkylamino-
(C,-C,,) -alkyl, (C,-C,) -cycloalkylamino- (C,-C,,) -
alkyl,

(C,-C;,;) ~alkylmercapto, {C,-C,;) —alkylsulfinyl,
(C,-C,;) -alkylsulfonyl, (C.-C,;)-arylmexrcapto, (Cg-
Cy¢) ~arylsulfinyl, (C.-C,¢)-arylsulfonyl, (C,-C,)-
aralkylmercapto, (C,-C,;) -aralkylsulfinyl or (C,-
Cy¢) ~aralkylsulfonyl,

R' and R? or R? and R’ form a chain ([CH,], in which
one or two CH, g:éoups of the chain, which is
saturated or unsaturated by a C=C double bond,
are optionélly replaced by O, S, SO, 80, or

T

NR’, and o is 3, 4 or 5, and
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R‘ is hydrogen, (C,-C,,)-aryl, (C,-C,)-alkyl, (C,-C,)-

alkoxy- (C,-C,) ~alkyl, (C,~C,;) ~aralkoxy- (C;-C,) -
alkyl, (C,-C,,)~aryloxy-(C;-C,)-alkyl, (C,-C,,) -
alkanoyl, optiocnally substituted (C,-C,;)-aralk-
anoyl or optionally substituted (C,-C,;)-aroyl,
where

the radicals R' and R? or R? and R?, together with
the pyridine or pyridazine carrying them,
preferably form a 5, 6, 7, 'B-tetrahydroiso-_-_
quinoline ring, a 5, 6, 7, 8-tetrahydroquinoline
ring or a 5, 6, 7, 8-tetrahydrocinnoline ring,
or

"R and R? or R® and R® form a carbocyclic or a

heterocyclic, 5- or 6-membered aromatic ring,
where

the radicals R® and R? or R? and R?, together with
the pyridine or pyridazine carrying them,
preferably form the following optionally substi-
tuted heterocyclic ring systems:

Thienopyridines,
Furanopyridines,

Thls Sheet H

mme i

Thiazolopyridines,

‘Oxazolopyridines,

Quinoline, isoquinocline and

Cinnoline,

where quinoline, isoquinoline or cinnoline pre-
ferably satisfy the formulae la, 1b and lc
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"

and the substituents R to R**, in each case inde-

pendently of each other, have the meaning of R!, R?
and R?,

is, if Q is a bond, halogen, nitrile or trifluoro-
methyl, or, if Q is O, 8 or NR’, a branched or
unbranched (C,-C,,) -alkyl radical, an unsubstituted,
saturated fluoroa.lkyl radical of the formula [CH.],.-
CeH2g01.9Fgr @ (C4-Cy¢) ~aryl radical, a (C,-C,,) ~aralkyl
radical, a hetercaryl radical or a heterocaralkyl
radical,

where these radicals are substituted by one -or more
radicals from the group
hydroxyl, halogen, cyano, trifluoromethyl, nitro,

carboxyl, (C,-C,,) -alkyl, (C;-C;) ~cycloalkyl,
) -cycloalky.,

| R
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(C,-C,) -cycloalkyl- (C,-C,,) -alkyl, (C,-C,)-cycloalkoxy,
(C,-C,) -cycloalkyl- (C,-C,,) ~alkoxy, (C,-C,) -cyclo-
alkyloxy- (C,-C,,) -alkyl, (C,-C,) -cycloaikyloxy- (c,-
C,;) -alkoxy, (C,-C,)-cycloalkyl-(C,-C,) -alkyl-(C,-C,)-

alkoxy, (C,;-C,) -cycloalkyl- (C,-C,) -alkoxy- (C,-C,) -
alkyl, (C,-C,)-cycloalkyloxy- (C,-C,)-alkoxy- (C,-C,) -
alkyl, (C,-C,) ~cycloalkoxy- (C,~C,) -alkoxy- (C,-C,) -

alkoxy, (Ce-Cy,)-aryl, (C,-Cy)-aralkyl, (C,-C)-
alkenyl, (C,-C,,)-alkynyl, (C,-C;;)-alkoxy, (C,-C,,)-
alkoxy- (C,-C,;) -alkyl, (C,-C,,) -alkoxy- (C,-C,,) ~alkoxy,
(C,-C;;) ~alkoxy- (C,-C,) -alkoxy- (C,-C,) ~alkyl, (C¢-C,;)-
aryloxy. (C,-C,) -aralkyloxy, (C¢-C,,) -aryloxy- (C,~-C,) -
alkoxy, (C,-Cy¢) ~aralkoxy- (C,-C,) -alkoxy, (C,-C,) -
hydroxyalkyl, (C¢-C,) -aryloxy- (C,-C,) ~alkyl, (C,-Cy) -
aralkoxy- (C,-C;) -alkyl, (Cs-Cy;) ~aryloxy- (C,-C,) -
alkoxy- (C,-C,) -alkyl, (C,-C,;) ~aralkyloxy- (C,-C,) -
alkoxy- (C,-C¢) ~alkyl, -0-I[CH,],-C/H,,, ,,F,, -OCF,C1,
-OCF,-CHFC1,

(C,-C,;) ~alkylcarbonyl, (C;-C,) -cycloalkylcarbonyl,

(C¢-C,;) ~arylcarbonyl, (C,-C,¢) ~aralkylcarbonyl,
cinnamoyl, (C,-C,,;) -alkenylcarbonyl, (C,-C,,) -
alkynylcarbonyl,

(C,-C,,;) -alkoxycarbonyl, (C,-Cy;) ~alkoxy- (C,~C,,) -

alkoxycarbonyl, (C¢-C,,)-aryloxycarbonyl, (C.,-C,‘,)'-.'
aralkoxycarbonyl, (C,;-C,)-cycloalkoxycarbonyl, (C,-

C,.) -alkenyloxycarbonyl, (C,-C,,) -alkynyloxycarbonyl,

(Cs-C,y,) ~aryloxy- (C,-C¢) -alkoxycarbonyl, (C,-C,¢) -

aralkoxy- (C,-C) ~alkoxycarbonyl, (C,-C,)-cycloalkyl-
(C,-C¢) ~alkoxycarbonyl, (C;-C,)-cycloalkoxy- (C,-C) -
alkoxycarbonyl,

(C,-C,;) ~alkylcarbonyloxy, (C,-C;) ~cycloalkylcar-

bonyloxy, (C¢-C,,)-arylcarbonyloxy, (C,-C,.)-aralkyl-
carbonyloxy, -cinnamoyloxy, {(C,-C,,) ~alkenylcar-
bonyloxy, (C,-C,,)-alkynylcarbonyloxy,

(C,-C,;) ~alkoxycarbonyloxy, (C,-C,,)-alkoxy- (C,~C,,) -

* c L M

s x
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alkoxycarbonyloxy, (C,-C,;)-aryloxycarbonyloxy, (C,-
C,s) ~aralkyloxycarbonyloxy, (C;-Cg)-cycloalkoxycar-
bonyloxy, (C,-C,,)-alkenyloxycarbonyloxy, (C,-C,,)-
alkynyloxycarbonyloxy,

carbamoyl, N-(C,-C;,) -alkylcarbamoyl, N,N-di- (C,-C,;) -
alkylcarbamoyl, N-(C,-C,)-cycloalkylcarbamoyl, N,N-
dicyclo- (C,-C,) ~alkylcarbamoyl, N-(C,-C,,)}-alkyl-N-
(C,-C,) ~cycloalkylcarbamoyl, N-({((C,-C,)-cycloalkyl-
(C,-Cy) ~alkyl) carbamoyl, N-(C,-C,)-alkyl-N-((C,;-C,) -
cycloalkyl- (C,-C¢) ~alkyl) carbamoyl, N- (+)-dehydro-
abietylcarbamoyl, N- (¢,-C¢) ~alkyl-N- (+) -dehydro-
abietylcarbamoyl, N- (C;-C,,) -arylcarbamoyl, N-(C,-
C,¢) ~aralkylcarbamoyl, N- (C,-C,,) -alkyl-N- {C,-Cy) -
arylcarbamoyl, N-(C,-C,,) ~alkyl-N-(C,-C,,) ~aralkyl-
carbamoyl,N((C,-C,,) -alkoxy- (C,-C,,) -alkyl) carbamoyl,
N-{ (C‘-Cls) -~aryloxy- (C,-C,,) ~alkyl) carbamoyl, N-((C,-
C,¢) -aralkyloxy- (C,-C,,) -alkyl) carbamoyl, N-(C,-C,,)-
alkyl-N-((C,-C,,) ~alkoxy- (C,-C,;) ~alkyl) carbamoyl,

N-(C,-Cyp) -alkyl-N-((C,-C;,) —aryloxy~-(C;-C,,) -
alkyl) carbamoyl, N-(C,-C,,) ~alkyl-N-((C,-C,,) -
aralkyloxy- (C,-C,;) ~alkyl)carbamoyl, CON{(CH,),, in
which a CH, group can be replaced by 0, 8, N-(C,-C,) -
alkylimino, N-(C,-C,)-cycloalkylimino, N-{C,-C,)-
cycloalkyl- (C,-C,) -alkylimino, N-(C,-C,;)-arylimino,
N- (C,-C,¢) -aralkylimino or N-(C,-C,)-alkoxy- (C,-C,)-

alkylimino, and h is from 3 to 7, or by
-

This Sheet Has Been Rep.

{1 i i
_co——'NR"')kn/ -1 (l 1),

in which
R* is the substituent of an «a-amino acid to which
the L- and D-amino acids belong, ___——— —

AR O R

a carbamoyl radical of the formula II

1§
. |
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s is 1, 2, 3, 4 or 5, and
T 4is OH, OR or NR'R'", where

R’, R*", and R"" are identical or different and are
hydrogen, (C,-C,,)-aryl, (C,-C,)-aralkyl, (C,-C,)-
alkyl, (C,-C,)-cycloalkyl, (+) ~-dehydroabietyl,
(c,-C,) -alkoxy- (C,~-C,) -alkyl, (C,-C,;) ~aralkoxy- (C, -
C,) -alkyl, (C,-C,,) -aryloxy-(C,-C,) -alkyl, (C,-C,,)-
alkanoyl, optionally substituted (C;-Cy¢) -
aralkanoyl or optionally substituted (C,-C,;)-
aroyl, or '

R" and R" together are -[CH,],, in which a CH, group
can be replaced by 0, 8, S0, 80,, N-acylamino, N-
(¢,-C,,) ~-alkoxycarbonylimino, N-(C,-C,)-alkylimino,
N- (C,-C,) -cycloalkylimino, N-(C,;-C,)~cycloalkyl-
(¢,-C,) ~alkylimino, N-(C,-C,,)-arylimino, N-(C,-
Cy¢) ~aralkylimino or  N-(C,-C,)-alkoxy-(C,-C,) -
alkylimino, and h is from 3 to 7, or by

carbamoyloxy, N-(C,-C,,)-alkylcarbamoyloxy, N,N-di-
(c,-C,,) ~alkylcarbamoyloxy, N-(C,-C,) -cycloalkyl-
carbamoyloxy, N- (C,~C,;) ~arylcarbamoyloxy, N- (C,-C,,) -
aralkylcarbamoyloxy, N-(C,-Cy,) -alkyl-N- (Cs-Cy,) -

~ arylcarbamoyloxy, N- (C;-C;,) ~alkyl-N- (C,-Cy¢) -aralkyl-

carbamoyloxy, N-((C,-C,,) -alkyl) carbamoyloxy, N- ((C,-
C,,;) -aryloxy- (C,-C,,) -alkyl)carbamoyloxy, N-({(C,-C,.) -
aralkyloxy- (C,~C,,) -alkyl) carbamoyloxy, N-(C,~C,,) -
alkyl-N-((C,-C,,) ~alkoxy- (C,-C,,) ~alkyl) carbamoyloxy,

- N-(C,-C3,) -alkyl-N-((C,-C,,) ~aryloxy-(C,~C,,) -

alkyl)carbamoyloxy, N-(C;-Cyy) -alkyl-N- ((C,-C,,) -
aralkyloxy- (C,-C,,) ~alkyl) carbamoyloxy, '

amino, (C,-C;,)-alkylamino, di-(C,-C,,)-alkylamino,
(C,-C,) ~cycloalkylamino, (C,-C,,)-alkenylamino, (C,-
C,;) ~alkynylamino, N-{(C.-C,;)-arylamino, N-(C,-C,)-
aralkylamino, N-alkyl-aralkylamino, N-alkyl -aryl-
amino, (C,-C,.) ~alkoxyamino, (C,~C,,) ~alkoxy-N- (C,~

C;o) ~alkylamino,
* [ L ] S *
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(C,-C;,) ~alkanoylamino, (C,-C,) -_eyclda],kanoylamino,
(C¢-C,,) ~aroylamino, (C,-C;;) ~aralkanoylamino, (C,-
C,,) -alkanoyl-N- (C,-C,;) -alkylamino,  (C,-C,) -cyclo-
alkanoyl-N-(C,-C,,) ~alkylamino, (C¢-C,,) -aroyl-N-(C,-
Cy0) -alkylamino, (C,-C,,)-aralkanoyl-N-(C,;-C,,)-alkyl-
amino,

(C,-C;,) -alkanoylamino- (C,-C,) ~alkyl, (C,-C,) -cyclo-
alkanoylamino- (C,-C,) ~alkyl, (C¢-C,,)~-aroylamino- (C,-
C,) -alkyl, (C,-C,¢) ~aralkanoylamino- (C,-C,) -alkyl,

. amino- (C,-C,,) -alkyl, N-(C,-C,;)-alkylamino-(C,-C,,)-

alkyl, N,N-d4i(¢,-C,,)-alkylamino-(C,-C,,) -alkyl, (C,-
C,) -cycloalkylamino- (C,-C,,) -alkyl,

(C,-C,,) ~alkylmercapto, (C,-C,,)-alkylsulfinyl, (C,-

C,,) -alkylsulfonyl, (C,-C;,) -arylmercapto, {Ce~C,) -
arylsulfinyl, (C¢-C,,) ~arylsulfonyl, (Cy-Cy¢) -
aralkylmercapto, (C,-C,,)-aralkylsulfinyl, (C,-C,)-
aralkylsulfonyl,

sulfamoyl, N-(C,-C,,) -alkylsulfamoyl, N,N-di- (cl-cm)' -
alkylsulfamoyl, (C,-C,)-cycloalkylsulfamoyl,

N- (C;-C,,) ~arylsulfamoyl,

N-(C,-C,¢) ~aralkylsulfamoyl, :
N-(C,-C,,) -alkyl-N- (C;-C,;,) ~arylsulfamoyl, N-(C,-C,)-
alkyl-N- {(C,-C,;) ~aralkylsulfamoyl, '
(C,-C,,) ~alkylsulfonamido,

N- ((C,;-C,,) ~alkyl} - (C,-C,,) ~alkylsulfonamido, (C,-C,) -
aralkylsulfonamido or N~ (C,-Cy,) ~alkyl- (C,-C,,) -
aralkylsulfonamido, where the radicals which contain
an aryl radical can, for their part, be substituted
on the aryl by from 1 to 5 identical or different
radicals from the group:

hydroxyl, halogen, cyano, trifluoromethyl, nitro,
carboxyl, (C,-C,;)-alkyl, (C,-C,)-cycloalkyl, (C,-C,)-
cycloalkyl-(C,-C,,) -alkyl, (C,-C,)-cycloalkoxy, (C,-
C,) ~cycloalkyl- (C,-C,;,) ~alkoxy, {C;-C,) -cyclo-
alkyloxy- (C,-C,,) ~alkyl, (C;~-C;) -cycloalkyloxy- (C, -
C,;) -alkoxy, (C,-C4)-cycloalkyl-(C,-C,)-alkyl=-(C,-C¢) -
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alkoxy, (C,-C,) -cycloalkyl- (C,-C,) -alkoxy- (C,~C,) -
alkyl, (C,-C,)-cycloalkyloxy- (C,-C,)-alkoxy- {C,-C,) -

~alkyl, (C;-C,) -cycloalkoxy- (C,~C,) ~alkoxy- (C,-C,) -

alkoxy, (C4-C;;)-aryl, (C,-C,,)-aralkyl, (C,-C,,)-
alkenyl, (C,-C,,)-alkynyl, (C,-C,,;)-alkoxy, (C,-C,;)-
alkoxy- (C,-C,,) -alkyl, (C,-C,,) -alkoxy- (C,-C,,) -alkoxy,
(C,-C,,) -alkoxy- (C,-C,) ~alkoxy- (C;~C,) -alkyl, (C(-C,,)-
aryloxy, (C,~C,;) ~aralkyloxy, {C.-C,,;) ~aryloxy- (C,-C,) -
alkoxy, (C,-C;¢) ~aralkoxy~ (C,~C,) ~alkoxy, (c,-C,) -
hydroxyalkyl, (C¢-C,¢) -aryloxy- (C,-C,) ~alkyl, (C,-Cy) -
aralkoxy- (C,-C,) -alkyl, (Cs-C,,) -aryloxy- (C,-C,) -
alkoxy- (C,-C) -~alkyl, (C,-C,,) ~aralkyloxy- (C,-C,) -
alkoxy- (C,-C;) -alkyl, -O-[CH,]1,-CH,., ,F,, -OCF,Cl,
-OCF,-CHFC1,

(C,-C,,) ~alkylcarbonyl, (C;-C,) ~cycloalkylcarbonyl,
(Cs-Cy,) —arylcarbonyl, (C,-C,¢) ~aralkylcarbonyl,

(c,-C;,) -alkoxycarbonyl, (c,-C,,) ~alkoxy- (C,-C,,) -
alkoxycarbonyl, (C,-C,,)-aryloxycarbonyl, (C,-C,)-
aralkoxycarbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-
C,;) -alkenyloxycarbonyl, (C,-C,;) -alkynyloxycarbonyl,
(Cs-C,,) ~aryloxy- (C,-C¢) ~alkoxycarbonyl, (C,-Cy) -
aralkoxy- (C,-C,) -alkoxycarbonyl, (C,-C,)-cycloalkyl-
(C,-C¢) ~alkoxycarbonyl, (C;-C,)-cycloalkoxy- (C,-C)-
alkoxycarbonyl,

(C,-C,,) -alkyicarbonyloxy. © {C3-C,;) ~cycloalkyl -
carbonyloxy, (C,-C,,) -arylcarbonyloxy, (C,-C,¢) ~aralk-
flcarhonyloxy, cinnamoyloxy, (c,-C,,) -
alkenylcarbonyl oxy, (C,-C,,)-alkynylcarbonyloxy,

(c,-C,,) -alkoxircarbonyloxy, (Cc,-C,,) -~alkoxy- (C,-C,,) -
alkoxycarbonyloxy, (C.-C,,)-aryloxycarbonyloxy, (C,-

C,¢) ~aralkyloxycarbonyloxy, (C;-C;) ~cycloalkoxy- '

carbonyloxy, (C,-C,,)-alkenyloxycarbonyloxy, (C,-C,,}-
alkynyloxycarbonyloxy, '

carbamoyl, N- (C,-C,;) ~alkylcarbamoyl, N,N-di- (C,-C,,) -
alkylcarbamoyl, N-(C,-C,)-cycloalkylcarbamoyl, N,N-
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dicyclo- (C,-C,) ~alkylcarbamoyl, N-(C,-C,,) -alkyl-N-

~ (C;-C,) -cycloalkylcarbamoyl, N-{((C,-C,)-cycloalkyl-

{C,~-C¢) -alkyl) carbamoyl, N-(C,-C,)-alkyl-N-((C,-C,)-
cycloalkyl- (C,-C,) ~alkyl) carbamoyl, N- (+)-dehydro-
abietylcarbamoyl, N- (C,-C¢) -alkyl-N- (+) -dehydro-
abietylcarbamoyl, N-(C,-C,,)-arylcarbamoyl, N-(C,-
C,¢) ~aralkylcarbamoyl, N-(C,-C,,) ~alkyl-N- (C,-C,,) -
arylcarbamoyl, N-(C,-C,,) ~alkyl-N-(C,-C,,) -aralkyl-
carbamoyl, N-((C,~-C,,) ~alkoxy- (C,-C;,) ~alkyl) -
carbamoyl, N-((Cs-Cy¢) ~aryloxy- (C,-C,,) ~alkyl) -
carbamoyl, N-((C,-C,¢) —aralkyloxy-~ (C,-C,,) -
alkyl)carbamoyl, N-(C,-C,,)-alkyl-N-( (C,,—Cm) -alkoxy-
(C,-C,,) ~alkyl) carbamoyl, N- (C,-C,,) -alkyl-N- ((C,-C,.) -
aryloxy- (C,-C,,) -alkyl) carbamoyl, N-{(C,-C,,)-alkyl-N-
((C,-C,4) ~aralkyloxy-(C,;-C,,) ~alkyl) carbamoyl,
CON(CH,),, in which a CH, group can be replaced by O,
S, N-(C,-C,)-alkylimino, N-(C,-C,)-cycloalkylimino,
N- (C,-C,) ~cycloalkyl- (C,-C,) ~alkylimino, N-(C,-C,,)-
arylimi.no,- N-{(C,-C,() ~aralkylimino or N-(C,-C,)-
alkoxy- (C,-C,) -alkylimino, and h is from 3 to 7,

carbamoyloxy, N-(C,-C,,)-alkylcarbamoyloxy, N,N-di-
(C,~C,,) ~alkylcarbamoyloxy, N- (C,~C,) ~cycloalkyl-
carbamoyloxy, N- (C,-C,,) ~arylcarbamoyloxy, N- (C,~-C,,) ~
aralkylcarbamoyloxy, N- (C,~-C,,) ~alkyl-N- (C,~-C,,) -
arylcarbamoyloxy, N- (c,-C,,) -alkyl-N- (C,~-C,,) -
aralkylcarbamoyloxy, N-((C,-C,,)-alkyl)carbamoyloxy,
N- ((C.~-C,,) ~aryloxy- (C,-C,,) ~alkyl) carbamoyloxy, = N-
((C,-C,,) ~aralkyloxy- (C,-C,,) -alkyl) carbamoyloxy, N-
(c,-C,,) ~alkyl-N-((C,-C,,) ~alkoxy- (C,~-C,,) ~alkyl) -
carbamoyloxy, N-(C,-C;,)-alkyl-N- ((C,-C;,) -aryloxy- (C,-
C,,) -alkyl) carbamoyloxy, N-(C,-C,,)-alkyl-N-((C,-C,)-
aralkyloxy- (C;-C,,) ~alkyl) carbamoyloxy,

amino, (C,-C,,)-alkylamino, di-(C,-C,;)-alkylamino,
(C,~C,) ~-cycloalkylamino, (C,-C,,)-alkenylamino, (C,-
C,;) ~alkynylamino, N-(C,-C,,)-arylamino, N-(C,-C,,)-
aralkylamino, N-alkyl-aralkylamino, N-alkyl-aryl-
amino, (C,-C,;)-alkoxyamino, (C,-C,,)-alkoxy-N-(C,-
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C,o) -alkylamino,

(C,-C,;) -alkanoylamino,  (C,-C,) -cycloalkanoylamino,
(C¢-Cy;) ~aroylamino, (C,-C;¢) -aralkanoylamino, {(c,-
Cn) -alkanoyl-N-(C,-C,,) ~alkylamino, (C;-C,) ~cyclo-
alkanoyl-N-(C,-C,,) -alkylamino, (C,-C,,)-aroyl-N-(C,~
C,0) ~alkylamino, (C,-C,,) -aralkanoyl-N-(C,-C,,) -
alkylamino,

(C,-C,;) ~alkanoylamino- (C,~C,) ~alkyl, (Cy~Cq) ~cyclo-
alkanoylamino- (C,-C,) -alkyl, (C,-C,,)-aroylamino- (C,-
C,) -alkyl, (C,-Cy¢) ~aralkanoylamino- (C,-C,) -alkyl,
amino- (C,-C,,} -alkyl, N-{C,-C,,)~alkylamino-(C,-C,,)-
alkyl, N,N-di-(C,-C,,) -alkylamino- (C,-C,,) -alkyl, (C,-
Cs) -cycloalkylamino- (C,-C,,) ~alkyl,

(C,-C;;) -alkylmercapto, (C,-C,;)-alkylsulfinyl, (C,-
C,,) -alkylsulfonyl, (C,-C,;)-arylmercapto, (C,-C,)-
arylsulfinyl, (C¢-C,¢)-arylsulfonyl, (C,-C,,)-aral-
kylmercapto, (C,-C,s)-aralkylsulfinyl or (C,-C,,)-
aralkylsulfonyl, and

is R", provided that Q has the meaning of NR’, where
R’ and R" are identical or different and are hydro-
gen, (C,-Cp;)-aryl, (C,-C,,)-aralkyl, (C,-C,)-alkyl,
(C,-C,) -alkoxy- (C,-C,) ~alkyl, (C,-C,,) ~aralkoxy- (C,-
Cqy) -alkyl, (C¢-C,;) -aryloxy-(C,-C,) -alkyl, (C,-C,,)-
alkanoyl, optionally substituted (C,-C,,)-aralkanoyl
or optionally substituted (C,-C,,)-aroyl, or

R’ and R" together are -[CH,],, in which a CH, group
can be replaced by O, S, N-acylimino or N-(C,-
C,0) -alkoxycarbonylimino, and

£ is 1 to 8,
g is 0 or 1 to (2£+1),

x is 0 to 3, This Sheet Has Been Replaced .
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including the physiologically active salts,

with 3 -bénzyloxypyridine-z -cari:oxylic acid (L-
threonyl)amide and 3-benzyloxypyridine-2 -carboxylic
acid ((Fmoc-Phg)L-threonyl)amide hydrochloride being
excepted.

A compound of the formula I as claimed in claim 1,

in which
Q 1is O, 8, NR’ or a bond,
X is O,

Y 4is CR}, or,

if R and R? form a cycle,
Y is N or CR?,
m is 0 or 1.

A compound of the formula I as claimed in claims 1
and 2,

in which _

Q@ is O, NR’ or a bond, and

X is 0.

A compound of the formula I as claimed in claims 1
and 2, in which

Q 1is 8, and

X is O, and

m is 0 or 1.

compound of the formula I as claimed in claims 1,

and 4, in which
is 8, Sheet Has Been Replaced

i HIIlIlHIIl\HI\lHIII

A compound of the formula I as claimed in claims 1
to 3, in which '

Q 4is O, NR’ or a bond,

X is O, '

Y 4is CR’ or, if R® and R’ form a cycle, N or CR?,

m

is 0 or 1, W
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is (C,-C,)-alkylene which is optionally subsati-
tuted once by halogen, cyano, trifluoromethyl,
(C,-C¢) -alkyl, (C,-C,)-hydroxyalkyl, (C,-C,)-alkoxy
or -0- [CH,),~CeH ey Fyr OF

is -CHRS-, where R® is one of the substituents of
the a-carbon atom of an a-amino acid, in particu-
lar of a natural L-amino aci.d and of its

D-isomer,
This Sheet Has Been Replace

is co3, Tl

is hydrogen, (C,-C,,)-alkyl, (C,-C,,) -alkenyl, (C,-
C,) ~alkynyl, (C,-C,,)-alkoxy, (C,-C,,) -alkenyioxy,
(C,-C,0) ~alkynyloxy, retinyloxy, (C,-C,,)-alkoxy-
(C;-C,) -alkyl, (C,-C,,) -alkenyloxy- (C,-C,)-alkyl,
retinyloxy- (C,;-C,) -alkyl, (C,-C,,)-alkynyloxy- (C,-
c,) -Qa.lkyl, halogen, cyano, trifluoromethyl, (C,-
C,) -hydroxyalkyl, (C;-C,,) ~alkanoyl, (C,-Cy¢) -
aralkanoyl, (C,-C,,)-aroyl, (C.-C,,)-aryl, (C,-C,¢)-
aralkyl, -0-[CH,),-CH,.,.F,r NR’R", (C,-Cy,)-
alkylmercapto, (C,-C,,)-alkylsulfinyl, (C,-C,,)-
alkylsulfonyl, (C;-C,;) ~arylmercapto, (Ce-Cyl) -

arylsulfinyl, (C¢-C,,) ~arylsulfonyl, (C,-Cy,) -
aralkylmercapto, (C,~C;;)-aralkylsulfinyl, (C,-
C,,) -aralkylsulfonyl, (C,-C,,)-aryloxy, (C,-C,)-
aralkyloxy, carboxyl, (C,~C,,) ~alkoxycarbonyl,
(C,-C,;) ~alkoxy- (C,~C,,) ~alkoxycarbonyl, (Ce-C,,) -
aryloxycarbonyl, (C,-C,,)-aralkoxycarbonyl, (C;-
C,) ~eycloalkoxycarbonyl, (C,-C,,) ~alkenyl-
oxycarboﬁyl, retinyloxycarbonyl, (C,-C,,) -alkynyl-
oxycarbonyl, (C;-C4) -cycloalkyl- (C,-C) -
alkoxycarbonyl, (C;-C,) ~cycloalkoxy- (C,-C) -
alkoxycarbonyl, (C¢-C,,)-aryloxy- (C,-C,) -alkoxy-
carbonyl, (C,-C,¢)-aralkoxy- (C,-C,)-alkoxycarbonyl,

carbamoyl, N-(C,-C,;)-alkylcarbamoyl, N,N-di-(C,-
C;,) -alkylcarbamoyl, N- (C,-C,) ~cycloalkyl-
carbamoyl, N,N-dicyeclo(C,-C,) -alkylcarbamoyl,

A
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N-(C,-C,,) -alkyl-N- (C;-C,) ~cycloalkylcarbamoyl, N-
(C;-C,) -cycloalkyl- (CI-C‘) -alkyl)carbamoyl,
N-(C,-C¢) -alkyl-N-((C,;-C;) ~cycloalkyl- (C,-C,) -
alkyl)carbamoyl, N-(+)-dehydroabietylcarbamoyl,
N- (C,-C¢) ~alkyl-N- (+) -dehydroabietylcarbamoyl, N-

- 125 -

(Cs-C,,) ~arylcarbamoyl, N-(C,-C,¢) ~aralkyl-
carbamoyl, N-(C,-C,,) ~alkyl-N- (Cy~C,) —aryl-
carbamoyl, N-(C,-Cy;) -alkyl-N-(C,-C;,) ~aralkyl-
carbamoyl, N-((C,-C;,) ~alkoxy- (C,-C,,) -

alkyl) carbamoyl, N- ((C4-C,¢) -~aryloxy- (C;-C,,) -
alkyl)carbamoyl, N-((C,-C,)-aralkyloxy-(C,-C,,)-~
alkyl) carbamoyl, N-(C,-C,,) ~alkyl-N- ((C,-C,,) -
alkoxy- (C,-C,,) -alkyl) carbamoyl, N-(C,-C,,)-alkyl-
N- ( (C4-C,,) -aryloxy- (C,-C,,) -alkyl) carbamoyl,

N- (C,-C,,) -alkyl-N-((C,~C,¢) ~aralkyloxy- (C,-C,,) -
aikyl) carbamoyl, CON(CH;),, in which a CH, group
can be replaced by 0, S, N-(C,-C,) -alkylimino, N-
(C,-Cy) -cycloalkylimino, N- (C,-C,) -cyg:ioalkyl-
(C,-C,) -alkylimino, N-(C,-C,,)-arylimino, N-(C,-
Ci¢) -aralkylimino or N-(C,-C,)-alkoxy-(C,-C,)-
alkylimino, and h is from 3 to 7,

where aryl is substituted in the manner as defined
for R' and R?,

R' and R’ are identical or different and are hydro-
gen, halogen, (C,-C,,)-alkyl, (C,-C,,)-alkoxy, -O-
[CH,1,-CfH e,y Hal,, (C,-C;;) -alkoxy- (C,-C,,) -alkyl,
(C,-C,) -alkoxy- (C,-C,,) ~alkoxy, (C,-C,,) -alkoxy- (C,-
C,) -alkoxy- (C,-C;) -alkyl, (C,-C,,)-aralkyloxy, (C,-
C,) -cycloalkyl, (C,-C,)-cycloalkyl-(C,-C,)-alkyl,
(C,-C,) -cycloalkyloxy, (C;-C,)-cyeloalkyl- (C,~C,) -
alkoxy, (C,;-C,)-cycloalkyloxy-(C,-C,)-alkyl, (C,-
C,) -cycloalkyloxy- (C,-C,) -alkoxy, (C;-C,) -cyclo-
alkyl- (C,-C,) -alkyl- (C,-C,) -alkoxy, (C,-C,)-cyclo-
alkyl- (C,-C,) ~alkoxy- (C,-C,) ~alkyl, (c,-¢,) -
cycloalkoxy- (C,-C,) -alkoxy- (C,-C,) -alkyl, NR'R?,
(C,-C,) ~alkylmercapto, (C,-C;)-alkylsulfinyl or
(C,-C,) ~alkylsulfonyl, (C¢-C;;) ~arylmercapto,
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(C-C,,) ~arylsulfinyl, (C4-C,,)-arylsulfonyl, (C,-
C,,) ~aralkylmercapto, (C,-C,;;) ~aralkylsulfinyl,
(C,-Cy) ~aralkylsulfonyl, substituted (C,-C,,)-
aryloxy- (C,-C;) ;alkyl, (¢,-C,,) ~aralkoxy- (C,-C,)} ~
alkyl, (Cg-C,;) -aryloxy- (C,-Cq) -~alkoxy- (C,-C;) ~
alkyl, (C,-C,,)-aralkyloxy- (C,-C,)-alkoxy-(C,-C,) -
alkyl, (C,-C,,)-aryloxy, (C,-C,;)-aralkyloxy, {(C,-
C,,) ~aryloxy- (C,-C,) -alkoxy or (C,-C,,)-aralkoxy-
(C,-C,) -alkoxy, where an aromatic radical carries
1, 2, 3, 4 or 5 identical or different substi-
tuents from the group hydrogen, halogen, cyano,
nitro, trifluoromethyl, (C,-C,,)-alkyl, (C,-C,,)-
alkenyl, (C,-C¢) -hydroxyalkyl, '(cl-c“) -alkoxy,
(C,-C,¢) ~alkenyloxy, -O-[CH,],-CH(¢,, ,F,, -OCF,Cl,
-0-CF,-CHFC1, (C,-C) -alkylmercapto, (C,-C,) ~alkyl-
sulfinyl, (C,;-C;)-alkylsulfonyl, (C,-C¢)-alkyl-
carbonyl, (C,;-C,)-alkoxycarbonyl, carbamoyl, N-
(c,-C,) -alkylcarbamoyl, N,N-di- (C,-C,) ~alkyl- .
carbamoyl, {C,-C¢) ~alkylcarbonyloxy, (C,-C,) -
cycloalkylcarbamoyl, phenyl, benzyl, phenoxy,
benzyloxy, NR'R?, phenylmercapto, phenylsulfonyl,
phenylsulfinyl, sulfamoyl, N-(C,-C,)-alkylsul-
famoyl or N,N-di-(C,-C,)-alkylsulfamoyl, or

optionally carries up to 3 of the abovementioned

identical or different substituents, and two
adjacent carbon atoms of the aralkyloxy radical
together carry a chain -[CH,-] and/or -CH=CH-
CH=CH-, where a CH, group of the chain is
optionally replaced by 0, S, 80, SO, or NR’,

R! and R* or R’ and R’ form a chain [CH,] -+ Where o is

Rl

3, 4 0or 5 or

form, together with the pyridine or pyridazine
carrying them, a cinnoline ring, a gquinoline ring
or an isoquinoline ring,

is, if Q is a bond, f£fluorine, chlorine or bro-
mine, or, if Q is O or NR’, a branched or

* [ L M S *
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unbranched (C,-C,,)-alkyl radical, which can con-
tain up to 3 C-C multiple bonds, an unsubstituted
gaturated €fluorocalkyl radical of the fomula
[CH,],-CeH 3p,5.)Fyr @ (Cg-Cy4) -aryl radical or a (C,-
C,¢) ~aralkyl radical, which can contain up to 2
C-C multiple bonds in the alkyl chain, or a
heteroaryl radical or a heterocaryl alkyl radical,
where these radicals are substituted by one or
more radicals from the group hydroxyl, fluorine,
chlorine, cyano, trifluoromethyl, carboxyl (c,-
C;,;) -alkyl, (C,-C,) -cycloalkyl, (C,-C,)-cycloalkyl-
(C,-C,;) -alkyl, (C;-C,)~-cycloalkocy, (C,-C,) -cyclo-
alkyl-(C,-C,;) ~alkoxy, (C;-C4)-cycloalkyloxy-(C,-
C,,) -alkyl, (C;-C,) -cYcloalkyloxy- (C,-C,,) ~alkoxy,
(C;-C,) ~cycloalkyl- (C,-C,) ~alkyl-(C,-C¢) ~alkoxy,
(C,-C,) ~cycloalkoxy- (C,-C,) -alkoxy- (C,-C,) ~alkoxy,
(C¢-C,;) ~aryl, (C,-C,)-aralkyl, (C,-C,;)-alkenyl,
(C,-C,,) ~alkynyl, (C,-C,;)-alkoxy, (C,-C,,)-alkoxy-
(C,-C;,) -alkoxy, (C,-C,,) ~alkoxy- (C,-C,) -alkoxy- (C, -
C,) ~alkyl, (C,-C,,)-aryloxy, (C,-C,¢)-aralkyloxy,
{C¢-C,,) ~aryloxy- (C,-C;) -alkoxy, (C,-C,)-aralkoxy-
(C,-C,) -alkoxy, {C;-C;) ~hydroxyalkyl,
-0- [CH,-] x~Cell 26019 Fg '

(C,-C,;) -alkylcarbonyl, (C,;-C,) —cycloalkylcarbohyl.
(C4-C,,) -arylecarbonyl, (C,-C,.) -aralkylcarbonyl,

(C,-C,,) ~alkoxycarbonyl, (C,~-C,,) ~alkoxy-(C,-C,,) -
alkoxycarbonyl, (C¢-C,,)-aryloxycarbonyl, (C,-C,)-
aralkoxycarbonyl, (C,-C,) -cycloalkoxycarbonyl,
(C;-C,;) -alkenyloxycarbonyl, (C,-C,;,) -
alkynyloxycarbonyl, (C;-C;) -cycloalkyl- (C,-Cy) ~
alkoxycarbonyl,

(C;-C,;) ~alkylcarbonyloxy, (C;-C,) ~cycloalkyl-
carbonyloxy, (C¢-C;,) ~arylcarbonyloxy, (C,-C,)-
aralkylcarbonyloxy,

carbamoyl, N-(C,-C,,)-alkylcarbamoyl, N,N-di. (c,-
Cy;) ~alkylcarbamoyl, N-(C,~C,) ~cycloalkyl-

i
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carbamoyl, N,N-dicyclo- (C,-C,) -alkylcarbamoyl, N-
(C,-Cy,) -alkyl-N- (C;-C,) ~cycloalkylcarbamoyl, N-
((C,4-C,) -~cycloalkyl- (C,-C) -alkyl) carbamoyl, N-(C,-
C¢) ~alkyl-N-((C,-C,) -cycloalkyl- (C,-C,) -
alkyl)carbamoyl, N-(+)-dehydroabietylcarbamoyl,
N- (C,C,) ~alkyl-N- (+) -dehydroabietylcarbamoyl, N-
(c,-cn)-arylcarbamoyl, N-(C,-C ) -
aralkylcarbamoyl, N- (C,-C,,) ~alkyl-N- (c‘-clg) -aryl-
carbamoyl, N-(C,-C,,)-alkyl-N-(C,-C,.)-aralkylcar-
bamoyl, N-((C,-C, ) -alkoxy-(C,-C,,) -
alkyl) carbamoyl, N- ((C¢-Cy¢) ~aryloxy- (C,-C,,) -
alkyl)carbamoyl, N-((C,-C,)-aralkyloxy- (C,-C,,)-
alkyl)carbamoyl, CON(CH,), in which a CH, group
can be replaced by O, N-(C,-C,) ~alkylimino, N-(C,-

C,) ~cycloalkylimino, . N-(C,-C,) -cycloalkyl- (C,-C,) -

alkylimino, N-(C;-C,;)-arylimino or N-(C,-C,,)-
aralkylimino, and h is from 3 to 6,

where the radicals which contain an aryl radical
can, for their part, be substituted on the aryl
by from 1 to 5 identical or different radicals
from the group: | '

hydroxyl, fluorine, chlorine, cyano, trifluoro-
methyl, carboxyl, (C,-C,;)-alkyl, (C,-C,)-cyclo-
alkyl, (C,-Cy)-alkoxy, (C;-C,)-cycloalkoxy, (C,-
C;,) ~alkoxycarbonyl,

N-(C,-C;) ~alkylcarbamoyl, N,N-di- (C,-C;) -alkyl-
carbamoyl or N-(C,-C,) -cycloalkylcarbamoyl, and

is R’, provided Q has the meaning of NR’, where
R’ and R are identical or different and are
hydrogen, (C,-C,)-alkyl, or (C,-C,,) -aralkyl which
is optionally substituted once by fluorine,
chlorine or (C,-C,) -alkoxy, |

R* and R* are identical or different and are hydro-

gen' (CG-clz) -a.Z‘YI, (cl-clo) "alle, (c;‘clo) -

;; O O
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cycloalkyl, (C,-C,)-alkoxy-(C,-C,)-alkyl, (C,-C,,}-
aralkoxy- (C,-C,) ~alkyl, (C,-C,,)-aryloxy-(C,-C,) -
alkyl, (C,-C,,)-alkanoyl, optionally substituted
(C,-Cy¢) ~aralkanoyl or optionally substituted (C,-
C,,;) -aroyl, or

R' and R* together are -[CH,], ., in which a CH, group

can be replaced by 0, S, N-(C,-C,)-alkanoylimino
or N-({(C,-C,) ~alkoxycarbonylimino, and

is 1 to 8,

is 0 or 1 to (2f + 1),
is 3 to 6,

is 0 to 3, and

is 3 or 4, including the physiologically active
salts, with 3-benzyloxypyridine-2-carboxylic acid
(L-threonyl)amide and 3-benzyloxypyridine-2-
carboxylic acid ( (Fmoc-Phg) L-threonyl) amide
hydrochloride being excepted.

A compound of the formula I as claimed in claims 1
to 3 and 6, in which

NI

is O, NR’ or a bond,

is o,

is CR® or, if R® and R? form a cycle, N or CR?,
is 0,

is (C,-C,;) -alkylene which is optionally substi-
tuted once by halogen, cyano, trifluoromethyl,
(C,-Cq) ~alkyl, (C,-C,)-hydroxyalkyl, (C,-C,)-alkoxy
or -0-([CH,],-CH;,, )F, OF

is -CHR®-, where R® is one of the substituents of
the a-carbon‘ atom of an «a-amino acid, in par-
ticular of a natural L-amino acid and of its
D-isomer,

is CO,H, - W

ia hydrogen,. (C,-C,)-alkyl, (C,-C,,)-alkenyl,
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(C,-C,,) ~alkenyloxy., (Cc,-C,,) ~alkynyloxy,

retinyloxy, (C,-C,,) ~alkoxy- (C,-C,) ~alkyl, (C,-C,,) -

alkoxy- (C,-C,) ~alkyl, (C,-C,,)-alkenyloxy-(C,-C,) -

alkyl, retinyloxy- (C,-C,) ~alkyl, - (C,-C,,) -

5 ' alkynyloxy- (C,-C,) -alkyl, (C,-C,,) -alkoxy, halogen,

cyano, trifluoromethyl, (C,-C,¢) ~hydroxyalkyl,

{C,-C,,) -alkanoyl, (C,-C,,) -aralkanoyl, (C,-C,,)-

aroyl, -0-{CH,].-CHge, ,Fse NR'RY,  (C,-C,)-

alkylmercapto, (C,-C,,)-alkylsulfinyl, (C,-C,,)-

10 ~alkylsulfonyl, (C;-C,;) ~arylmercapto, (Ce-Cy,) -

arylsulfinyl), {C¢-C,,) ~arylsulfonyl, (c,-

C,,;) -aralkylmercapto, (C,-C;,) ~aralkylsulfinyl,

(C,-C,;) -aralkylsulfonyl, (C,-C,,)-axryloxy, (C,-

C,s) ~aralkyloxy, carboxyl, (C,-C,,) ~alkoxycarbonyl,

15 (C,-C,,) -alkoxy- (C,-C,;) ~alkoxycarbonyl, (C,-C,,)-

' - aryloxycarbonyl, (C,-C,,)-aralkoxycarbonyl, (C,-

C,) -cycloalkoxycarbonyl, (C,-C,,) ~alkenyloxy-

c'arbqnyl . retinyloxycarbonyl, (C,-C,;)-alkynyl-

. oxycarbonyl, (C,-C,) ~cycloalkyl- (C,-C,) ~alkoxy-

20 carbonyl, (C,-C,) -cycloalkoxy- (C,-C;) ~alkoxy-

carbonyl, (C,-C,,) -aryloxy-(C,~-C;) '-alkoxyca.rbonyl,

(C,-C,;¢) —aralkoxy- (C,-C¢) —alkoxycarbonyl,

carbamoyl, N-(C,-C,,) -alkylcarbamoyl, N,N-di-(C,-

C;,) -~alkylcarbamoyl, N- (C,~C,) ~cycloalkyl-

25 | carbamoyl, N,N-dicyclo-(C,-C,)-alkylcarbamoyl, N-

' {C,-C,,) ~alkyl-N-(C,-C,) -cycloalkylcarbamoyl, N-

(C;-C,) -cycloalkyl- (C,~-C¢) ~alkyl) carbamoyl, N-(C,-

Ce¢) ~alkyl-N-((C,-C,) -cycloalkyl-(C,-C) -

alkyl)carbamoyl, N-(+)-dehydroabietylcarbamoyl,

30 N- (C,-C¢) ~alkyl-N- (+) -dehydroabietylcarbamoyl, N-

(C¢-C;;) ~arylecarbamoyl, N-(C,-C,;) ~aralkyl-

carbamoyl, N-(Cc,-C,,) ~alkyl-N- (C,-C,,) -

arylcarbamoyl, N- (C,-C,,) -alkyl-N-(C,-C,,) ~aralkyl-

carbamoyl, N-((C,-C,;;) ~alkoxy-~-(C,-C,,) -

35 alkyl)carbamoyl, N- ((C4-C,¢) ~aryloxy- (C,-C,,) -

alkyl)carbamoyl, N-({(C,-C,)-aralkyloxy-(C,;-C,,)-

alkyl) carbamoyl, N- (C,-C,,) ~alkyl-N- ((C,-C,,) -
alkoxy- (C,-C,,) ~alkyl)carbamoyl,

This Sheet Has Been Replaced, - N-(C,-Cyy) ~alkyl-N- ((C¢-Cy,) ~aryloxy- (C,-Cyo) -
-_—

I LT
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alkyl) carbamoyl, N- (C,-C,,) ~alkyl-N- { (C,-C,¢) -aral-
kyloxy- (C,~C,0) ~alkyl) carbamoyl, or CON{(CH,),, in
which a CH, group can be replaced by 0, 8, N-(C,-
Cy) ~alkylimino, N-(C,;-C,)-cycloalkylimino, N-(C,-
C,) -cycloalkyl- (C,~C,) -alkylimino, N- (C¢-Cy,) -
arylimino, N-(C,-C,,) -aralkylimiho or N-({C,-C,)-
alkoxy- (C,-C) -alkylimino, and h is from 3 to 6,

where aryl is substituted in the manner as defined
for R! and R},

R®' and R® are identical or different and are hydro-

gen, halogen, (C,-C;,)-alkyl, (C,-C,,;)-alkoxy,

-0- [CH,] x~CeHze. g Haly, (C,-C,;) ~alkoxy-(C,~C,;) -
alkyl, (C,-C,) ~alkoxy- (C,-C,,) -_al-koxy, {(C,-C;,) ~
alkoxy- (C,-C,) ~alkoxy- (C,-C,) -alkyl, (C,-C.,) -~

aralkyloxy, (C,-C,) ~cycloalkyl, (C;-C,) ~eyclo-
alkyl-(C,-C,) -alkyl, (C,-C,)-cycloalkyloxy, (C,-
C,) -cycloalkyl- (C,-C,) -alkoxy, (C,-C,)-cycloalkyl-
oxy- (C;~C,) -alkyl, (C,-C;)~cycloalkyloxy- (C,~C,) -
alkoxy, (C,-C,)-cycloalkyl- (C,-C¢)-alkyl- (C,-C,) -
alkoxy, (C,-C,;)-cycloalkyl- (C,~-C,) -alkoxy- (C,-C) -
alkyl, (C,~C,)-cycloalkoxy- (C,-C,)~alkoxy- (C,-C() -
alkyl, NR'R%, (¢,-C,) ~alkylmercapto, (C,-C,) -
alkylsulfinyl or (C,-C,)-alkylsulfonyl, (C,-C,,)-
arylmercapto, {C¢~C,;) ~arylsulfinyl, (Cs-Cy3) -
arylsulfonyl, (C,-C,;)-aralkylmercapto, (C,-C,,)~-
aralkylsulfinyl, (c,-C,,) ~aralkylsulfonyl,
substituted (C,-C,;)-aryloxy-(C,-C;)-alkyl, (C,-
C,;) -aralkoxy- (C,-C) -alkyl, (C,-C,,)-aryloxy-(C,-
Cs) ~alkoxy- (C,-C;) -alkyl, (C,-C,,)-aralkyloxy-(C,-
C) -alkoxy- (C,-C,) ~alkyl, (C.-C,,).-aryloxy, (C,-
Cy) ~aralkyloxy, (C,-C,;) ~aryloxy- (C,-C,) -alkoxy oxr
(C,-C,,) ~aralkoxy- (C,-C,) ~alkoxy, where an-aromatic
radical carries by 1, 2, 3, 4 or 5§ identical or
different substituents from thé group hydrogen,
halogen, cyano, nitro, trifluoromethyl, (C,-C,;)-
alkyl, (C,-C,,)-alkenyl, (C,-C¢)}-hydroxyalkyl, (C,-
C,;)-alkoxy, (C;-Ci;)-alkenyloxy,

T
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-0- [CH,1,CH z¢.y oyFys ~OCF,Cl, -O-CF,-CHFCL, (C,-C,)-
alkylmercapto, (C,-C¢) -alkylsulfinyl, (C,~Cy) -
alkylsulfonyl, (C,-C¢) ~alkylcarbonyl, (C,-C) -
alkoxycarbonyl, carbamoyl, N-(C,-C,) ~alkyl-
carbamoyl, N,N~di- (C,-C,) -alkylecarbamoyl, (C,-C,)-
alkylcarbonyloxy, (C;-C,) ~cycloalkylcarbamoyl,
phenyl, benzyl, phenoxy, benzyloxy, NR'R?,
phenylmercapto, phenylsulfonyl, phenylsulfinyl,
sulfamoyl, N-(C,-C,)-alkylsulfamoyl or N,N-di-
(C,-C,) -alkylsulfamoyl, or optionally carries up
to 3 of the abovementioned identical or different
substituents, and two adjacent carbon atoms of
the aralkyloxy radical together carry a chain
-[CH,-]1 and/or -CH=CH-CH=CH-, where a CH, group
of the chain is optionally replaced by O, S, SO,
SO, or NRY,

R' and R?* or R® and R’ can form a chain [CH,]_,, where

Rt

This Sheet Has Been Replace

[

il

o is 3, 4 or 5, and

is, provided Q is a bond, chiorine or, i£ Q is O
or NR’, is a branched or unbranched (C,-C,,)-alkyl
radical, which can contain one or two C-C
multiple bonds, or an unsubstituted fluoroalkyl
radical of the formula -[CH,],-C.H,,.,F; or (C,-
C,) -alkoxy- (C,-C,) -alkyl, (C,-C¢) ~alkoxy- (C,~-C,) -
alkoxy- (C,-C,) -alkyl or a radical of the formula
z,

'[cHz]v'lolw'[CHzlt'E (2)

where E is a substituted phenyl radical of the
formula F '

RS R?

R® (F),

O O A L
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or a {C,-C,) -cycloalkyl radical, where

vis 0,1, 2,3, 4, 50r 6, wis 0Oor 1, and t is
0, 1, 2 or 3, with the restriction that v is not
equal to 0 if w is 1, and R%, R7, R®, R’ and R¥
are identical or different and are hydrogen,
halogen, cyano, nitro, trifluoromethyl, (C,-C,)-
alkyl, (C;-C,) ~cycloalkyl, (C,-C;) ~alkoxy,
-0- [CH, ) ,-CH(3c,1.nFyr -OCF,C1, -O-CF,-CHFC1l, (C,-
C,) -alkylmercapto, (C,-C¢)-hydroxyalkyl, (C,-C)-
alkoxy- (C,-C,) -alkoxy, (C,~-C¢) ~alkoxy- (C,-C) -
alkyl, (C,~C¢)-alkylsulfinyl, (C,-C()-alkylsul-
fonyl, (C;-C,) ~alkylcarbonyl, (C,-C,) ~alkoxy-
carbonyl, carbamoyl, N-(C,-C,)-alkylcarbamoyl,
N,N-di-(C,-C,) ~alkylcarbamoyl, (C,-C,,) ~aralkyl-
carbamoyl which is optionally substituted by
fluorine, chlorine, bromine, trifluoromethyl or
(C,~Cq) ~alkoxy, N-(C,-C,)-cycloalkylcarbamoyl, N-
(Cy=C,) -cycloalkle (C,-C,) ~alkylcarbamoyl, (C,-C) -
alkylcarbonyloxy, phenyl, benzyl, phenoxy,
benzyloxy, NR'R*>, such as amino, anilino, N-
methylanilino, phenylmercapto, phenylsulfonyl,
phenylsulfinyl, sulfamoyl, N- (C,-C,) ~alkyl-
sulfamoyl or N,N-di-(C,-C,)-alkylsulfamoyl, or
two adjacent substituents together are a chain
- [CH,-1, or -CH=CH-CH=CH-, where a CH, group of
the chain is optionally replaced by O, 8, 80, SO,
or NRY, and where a heteroaryl radical can carry
1, 2 or 3 substituents, and a cycloalkyl radical
one substituent, from the above group, and .

is R", provided Q has the meaning of NR‘, where
is hydrogen or methyl, and
is benzyl, and

L

(C,-C,,) ~aralkyloxy, (C¢-C,;)-aryloxy- (C,-C¢)-alkoxy,
(C,-C,,) ~aralkoxy- (C,-C,) ~alkoxy or a corresponding
radical containing terminal cycloalkyl groups, this

35

A A
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radical is preferably then a radical of the formula

. D

0Z (D), or

if R' and/or R® have the meaning of (C,-C,,)-aralkyl,
(Cs~C,;) ~aryloxy- {C,-C¢) ~alkyl, (C,-C,,)-aralkoxy- (C,-
Cs) ~alkyl or a corresponding radical containing
terminal cycloalkyl groups, this radical is pre-
ferably then a radical of the formula Z,

RY and R* are identical or different and are hydro-

Y

B X P m

gen, (C¢-C,y,) -aryl, (C,-Cyp) ~alkyl, (C5-Cyy) -
cycloalkyl, (C,-C,)-alkoxy-(C,-C,)-alkyl, (c,-
C,,) ~aralkoxy- (C,~C,) -alkyl, (C,-C,;)~-aryloxy-(C,-
Cy) -alkyl, (C;-C;) -élkanoyl, optionally substi-
tuted (C,-C,¢) -aralkanoyl or optionally substi-
tuted (C,-C,,) -aroyl, or

and R* are together -[CH,],., in which a CH, group
can be replaced by O, 8, N-(C,-C,)-alkancylimino
or N-(C,-C,) -alkoxycarbonylimino, and

is 1 to 8,
is 0 or 1 to (2£+1), .
3 ko 5. | | RN O ) W

: * [ L M S *
is 0 to 3, and
is 3 or 4,
including the physiologically active salts, with
3-benzyloxypyridine-2-carboxylic acid (L-thre-
onyl)amide and 3-benzyloxypyridine-2-carboxylic
acid ((Fmoc-Phg)L-threonyl)amide hydrochloride
being excepted.

A compound of the formula I as claimed in claims 1
to 5, in which

Q
X

Y

is 0O,
is 0O,
is CR® and, additionally, N if R! and R? form a
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cycle,
m is O, .
A is -CHR®*-, where R® is the substituent of the
a-carbon atom of an a-amino acid, in particular
5 of a natural L-amino acid or its D-isomer,
B is CO.H,

R?’ is hydrogen, bromine, chlorine, cyano, (C,-C,,)-

alkyl, (C,-C,)-alkoxy, (C,-C,,)-alkoxymethyl, (C,-

C,,) ~alkenyloxymethyl, (C,-C,,)~alkynyloxymethyl,

10 carbamoyl, N-{C;-C,,)-alkylcarbamoyl, N-({(C,-C,,)-
alkoxy- (C,-C,) ~alkyl) carbamoyl, N,N-di- (C,-C,) -
alkylcarbamoyl, N- (C,-C,) ~cycloalkylcarbamoyl,

N- (C¢-C,,) -phenylcarbamoyl, N- (C,-C,,) -phenylalkyl-

carbamoyl, N-(C,-C,) ~alkyl-N- (C,-C;,) phenyl -

15 carbamoyl, N-(C,-C,) -alkyl-N-(C,-C,,) -phenylalkyl-
‘carbamoyl, N-((C,-C4) ~alkoxy-(C,-C¢) -
alkyl) carbamoyl, carboxyl, (C,-C;,) ~alkoxy-

carbonyl, (C,-C,))-alkenyloxycarbonyl, retinyl-

oxycarbonyl, (C,-C,)-cycloalkoxycarbonyl, (C,-C,)-
20 cycloalkyl- (C,-C,) -alkoxycarbonyl, (C;-C,)~cyclo-

alkoxy- (C,;-C¢) ~alkoxycarbonyl, phenyl- (C,-C;) -

alkoxycarbonyl, phenoxy- (C,-C¢) ~alkoxycarbonyl or

benzyloxy- (C,~-C¢) ~alkoxycarbonyl, where a phenyi

radical is substituted in the manner as defined
25 for R' and R?’, and one of the radicals

R' or R® is hydrogen and the other a radical from

the group hydrogen, fluorine, chlorine, (C,-C,)-

alkyl, (C,-C,,)~alkoxy, (C;-C,)-cycloalkyl, (C,-

C¢) ~cycloalkyl- (C,-Cy) —alléyl, (Cs-C¢) ~cycloalkyl-~

30 oxy, (C,-C¢)-cycloalkyl-(C,-C,)-alkoxy, (C;-C,)-~
cycloalkyloxy- (C,-C,) ~alkyl, (C,-C,)-cycloalkyl-

oxy- (C,~C,) ~alkoxy, {(Cs-C¢) ~cycloalkyl- (C,~C,) -

.alkyl- (C,-C,) -alkoxy, (C;~C;)-cycloalkyl-(C,-C,)~

alkoxy- (C;-C,) ~alkyl, (C,-Cs') -éycloalkoxy- (c,-C,) -

35 alkoxy- (C,~-C,) -alkyl, -O- [CH,] ~CH e,y o) Fyr (C-Co) -
alkoxy- (C,-C,) ~alkyl, (C,-C¢) —alkoxy- (C,-C¢) -
alkoxy, (C,~-C¢) ~alkoxy- (C,~C,) ~alkoxy- (C,-C,) -

I‘hxs Sheet Has Been R

T o

mi
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alkyl, substituted (C,-C,,)-phenoxy, (C,-C,,)-
phenylalkyloxy, (C,-C;,)-phenoxy-{(C,-C,)-~alkoxy or
(C,-C,,) -phenylalkoxy- (C;-C;) ~alkoxy, phenoxy-
(Cc,-C,) ~alkyl, (C,-Cy,) -phenylalkyloxy- (C,-C,) -
alkyl, phenoxy- (C,-C,) -alkoxy- (C,-C,) -alkyl or (C,-
C,,) -phenylalkyloxy- (C,-C,) -alkoxy- (C,-C,) ~alkyl,
where an aromatic radical is substituted by 1, 2
or 3 identical or different substitutents from
the group fluorine, chlorine, cyano, trifluoro-
methyl, (C,-C,,)-alkyl, (C,-C;;)-alkenyl, (C,-C,,)-
Alkenﬁrloxy or (C,-C,,)-alkoxy, |

R' and R?, with the pyridine carrying them, form a

15

This Sheet Has Been Rep

[T llll

20

25

5, 6, 7, 8-tetrahydroisoquinoline ring,

is a branched or unbranched (C,-C,,)-alkyl
radical, (C,-C,)-alkoxy-(C,-C,)-alkyl or a radical
of the formula Z,

-[CH,},-[O)y-[CH,]-E )

where E is a substituted phenyl radical of the
formula F

RS R?

R® -~ (F),

-

e ® O

or a (C,-C,)-cycloalkyl radical, where v is 0, 1,
2 or 3, wis 0, and t can be 0 or 1, and in which
R, R, R%, R® and RY are identical or different

- and are hydrogen, £luorine, chlorine, cyano,

trifluoromethyl, (C,;-C,)-alkyl, (C,-C)-alkoxy,
=0~ [CH,~-1,-CH 36,15 Fg N- (C,-C,) ~alkylcarbamoyl,
N,N-di- (C,-C;) ~alkylcarbamoyl, N- (C,-C¢) ~cyclo-
alkylcarbamoyl, N- (+) -dehydroabietylamino-
carbonyl, or (C,-C,;)-phenylalkylcarbamoyl, which
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is optionally substituted by fluorine, chlorine,
trifluoromethyl and (C,-C;)-alkoxy, or where R®
and R’ or R’ and R’, together with the phenyl ring
carrying them, form naphthalene derivatives, or

if R' or R’ has the meaning of (C,-C,,)-phenoxy,
(C,-C,;) -phenylalkyloxy, (C,-C,,)-phenoxy- (C,~C,) -
alkoxy, (Cc,-C,,) -phenylalkoxy- (C,-C,) -alkoxy,
(Cs-C;) -cycloalkyloxy, (C;-C,)-cycloalkyl- (C,-Cy)-
alkoxy, (Cs-C;)-cycloalkoxy- (C,-C) -alkoxy or {C,-
C¢) -cycloalkyl- (C,-C,) -alkyl- (C,~-C,) -alkoxy, this
radical is then, especially, a radical of the

o2 oo | AR

formula D

if R® or R® has the meaning of phenyl, phenoxy-
{C,-C,) ~alkyl, (C,-C,1) -phenylalkyl, (C,-Cyy) -
phenylalkyloxy- {C,-C,) ~alkyl, (Cs;-C¢)-cycloalkyl,
(C5-C¢) -cycloalkyl- (C,-C¢) -alkyl, (C;-C4) -cyclo-
alkoxy- (C,-C,) -alkyl, (Cs;-C¢)~cycloalkyl- (C,-C,)-
alkoxy- (C,-C,) -alkyl or (C5-C¢) ~cycloalkoxy-

(C,-C,) ~alkoxy- (C,~C;) -alkyl, this radical is

then, especially, a radical of the formula Z in
which, in both cases,

is 1, 2, 3 or 4, wis 0 and t is 0, or
is 1, 2, 3 or 4, wis 1 and t is 0, or
is 1, 2, 3 or 4, wis 1, t is 1, and
is 1 to 4,

is 0 or 1 to (2f£+1),

is 0 or 1

HaQammdd4q q

including the physiologically active galts, with
3 -henzyloxypyridine- 2 -carboxylic' acid (L-thre-
onyl)amide and 3 -beﬁzyloxypyridine-z -carboxylic
acid ((Fmoc-Phg)L-threonyl)amide hydrochloride
being excepted.

A compound of the formula I as claimed in claims 1
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to 6, in which

» B K MO

This Sheet Has Been Rep. laceu

R

35

l“l R*

is O,

is 0O,

is CR?,

is 0,

is a -CH,- group which can be substituted by a
methyl group,

is CO,H,

is hydrogen, (C,-C,)-alkoxy, (C;~C,;)-alkoxymethyl,
(c,-C,,) -alkenyloxymethyl, retinyloxymethyl, N-
(C,-C,,) ~alkylcarbamoyl,N- ( (C,-C,,) ~alkoxy- (C,-C,) -
alkyl)carbamoyl, N,N-di-(C,;-C,)-alkylcarbamoyl,
N- (C;-C;) -cycloalkylcarbamoyl, N-phenylcarbamoyl,
N-phenyl- (C,-C,) -alkylcarbamoyl, carboxy, (C,-C;¢) -
alkoxycarbonyl, (C,-C,s) ~alkenyloxycarbonyl,
retinyloxycarbonyl, (C;-C¢)-cycloalkoxycarbonyl,
(C;~C;) -cycloalkyl- (C,-C) ~alkoxycarbonyl or
phenyl- (C,-C,) ~alkoxycarbonyl, where a phenyl
radical is substituted in a manner as defined for
R! and R’, and one of the radicals

or R’ is hydrogen and the other radical is a
radical from the group hydrogen, (C,-C,,) -alkg)'xy,
{C5-C,) ~cycloalkyloxy, (C;-C¢)-cycloalkyl- (C,-C,)-

alkOxY. "O" [cnzl x-CtH(ud,g)Fgg (Cl-c‘) "alkoxy“
(c,-C,) -alkoxy, substituted (C,-C,,)-phenoxy., (C,-
C,,) -phenylalkyloxy, (C4-C,;) -phenoxy- (C,-C,) -

alkoxy or (C,-C,,)-phenylalkoxy- (C,-C,) -alkoxy,
where an aromatic radical is substituted by 1, 2
or 3 identical or different substituents from the
group fluorine, chlorine, cyano, trifluoromethyl,
(c,-C,,) -~alkyl, (C,-C,0) -alkéxy or (C,-Cyp) -

alkenyloxy, and

is a branched or unbranched (C;-C,) ~alkyl radical
or a radical of the formula Z,

-[CH_],-[0},ICH,)-E @,

R
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where E is a substituted phenyl radical of the
formula F

RS R7

R (F),

]
R0 R

or a (C,;-C,) -cycloalkyl radical, where

vis 0, 1, 2 or 3, wis 0, and t can be 0 or 1,
and in which R%, R’, R, R? and R are identical
or different and are hydrogen, fluorine,
chlorine, cyano, trifluoromethyl, (C,-C¢)-alkyl,
(C,-Cq) -alkoxy, =-O-I[CH, 1,-CiHi oy Fyr N-(C,-Cp)-
alkylcarbamoyl, N,N-di-(C,-C,) ~alkylcarbamoyl,

~N-(C,-C¢) ~cycloalkylcarbamoyl, N- {+) -dehydro-

abietylaminocarbonyl substituted benzyl radical,
and £ iz 1 to 4, g is 0 or 1 to (2f£+1) and x is
0 or 1 including the physioclogically active
salts.

10. A compound of the formula I as claimed in claims 1
to 3 and 6 to 9, in which .

w» B W MO

1

R2

w

is 0O,
is O,
is R} This Sheet Has Been R eplaced
o T

is a -CH, group,
is CO,H,

is hydrogen, (C,;-C¢)-alkoxy or -O-[CH,],.-CeHs¢.,-
o Fgrs 3

is hydrogen, N-(C,;-C,,)-alkylcarbamoyl, N-({(C,-
C,,) -alkoxy- (C,-C,) ~alkyl) carbamoyl, N,N-di-(C,-
C,) ~alkylcarbamoyl,N- (C;-C¢) ~cycloalkylcarbamoyl,
N-phenylcarbamoyl, N-phenyl- (C;~C;) ~alkyl-
carbamoyl, carboxyl, (C,-Cy¢) -ﬁlkoxycarbonyl p

IR
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(C,-C,¢) -alkenyloxycarbonyl, retinyloxycarbonyl,
(Cs-C¢) -cycloalkoxycarbonyl, (C,-C¢)-cycloalkyl-
(C,-C,) -alkoxycarbonyl or phenyl-~(C,-C,)-alkoxy-
carbonyl, where a phenyl radical is substituted
by 1 or 2 identical or different substituents
from the group fluorine, chlorine, cyano, triflu-
oromethyl,  (C,-C,,)-alkyl, (C,-Cy0) ~alkoxy or
(c,-C,,) ~alkenyloxy, and

is hydrogen, (C,-C;)-alkoxy or (C,-C) -cycloalkyl-
(C,-C,;) -alkoxy, where one of the substituents R
and R® is hydrogen,

is a branched or wunbranched (C,;-C¢)-alkyl
radical, or a 2-phenylethyl radical, or a benzyl
radical substituted by 1 or 2 radicals from the
group fluorine, chlorine, cyano, trifluoromethyl,
(c,-C¢) -alkyl, (C,-C¢)-alkoxy, =-O-[CH, ] -CH,,..
aFgr  N-(C,-C;) -alkylcarbamoyl, N,N-di-(C,-C¢)-
alkylcarbamoyl, N-{(C,-C,)-cycloalkylcarbamoyl or
N- (+) -dehydroabietylaminocarbonyl, and £ is 1 to
4, g is8 0 or 1 to (2£+1) and x is 1, including
the physiologically active salts.

Compounds of the formula I as claimed in claims 1 to
3 and 6 to 10, in which

Q

X
b 4
m

A

RI

is O,
is O,
is CR?,
is 0,

is a -CH,~-group,"
Thls Sheet Has Been Replac:

T

is CO,H,

is hydrogen,

is hydrogen, N-(C,;-C,;) -alkylcﬁrbamoyl, N-((C,-

C,,;) ~alkoxy- (C,-C,) -alkyl) carbamoyl, N-cyclo-
R AR

AT
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hexylcarbamoyl, N-phenylcarbamoyl', N- (phenyl- (C,-
C,) -alkyl)carbamoyl, where, in the 1last two
cases, the phenyl radical can carry a fluorine
substituent, a (C,-C,;)-alkyl substituent or a
(C,-C,,) ~alkoxy substituent, carboxyl, (C,-C,)-
alkoxycarbonyl, (C,-Cy6) ~alkenyloxycarbonyl,
retinyloxycarbonyl, (C5-C;) -cycloalkoxycarbonyl
or benzyloxycarbonyl,

R’ is hydrogen, (C,-C,)-alkoxy or 2-(cyclohexyl)-
ethyloxy, where one of the substituents R?* and R?
is hydrogen,

R* is a branched or unbranched (C,-C,)-alkyl radical
or a benzyl radical which is subsgtituted once by
fluorine, chloriné, trifluoromethyl, (C,-C,)-
alkyl or (C,-C,;)-alkoxy, including the physio-
logically active salts.

A compound of the formula I as claimed in claims 1
to 3 and 6, in which

Q is ©
X is 0,
Y is CRS,

where R? ig hydrogen, I

n s 0, )

A is a -CH, group,

B is -CO,H, and

R' and R?, together with the pyridine carrying them,
form an isoquinoline ring having an unsubstituted
benzo moiety, and

R' is methyl.

A compound of formula I as claimed in claims 1 to 3
and 6, in which '

Q is O, —

—
—

X is O peet Has BeenReP.\aced
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m is O,

A is a -CH, group,
B is -CO.H,

R! is hydrogen, and
R? and R?, together with the pyridine carrying them,
form a quinoline ring having an unsubstituted
benzo moiety, and

R* is methyl.

A compound of the formula I as claimed in claims 1,
2, 4 and 5, in which

Q is S,

X is O,

Y is CR?,

m is O, This Sheet Has Been Repla,

i

>

is a -CH, group,
B is -CO,H,
R* is hydrogen,

R? is hydrogen, N-(C,-C,,)-alkylcarbamoyl, N-{(C,-
C,;) ~alkoxy- (C,~C,)alkyl) carbamoyl, N-cyclohexyl-
carbamoyl, N-phénylcarhamoyl, N- (phenyl- (C,-
C,)alkyl) carbamoyl, where, in the last two cases,
the phenyl radical can carry a fluorine
substituent, (C,-C,,)-alkyl substituent or (C,-
Cy) ~alkoxy substituent, carboxyl, (C,-Cy¢) -
alkoxycarbonyl, (C,-C,¢) ~alkenyloxycarbonyl,
retinyloxycarbonyl, (Cs-C4) ~-cycloalkoxycarbonyl
or benzyloxycarbonyl, '

R’ is hydrogen, (C,-C,)-alkoxy or 2-(cyclohexyl)-
ethyloxy, where one of the substituents R®* and R®
is hydrogen, and

R' is a branched or umnbranched (C,-C,)-alkyl radicai
or a benzyl radical which is substituted once by
fluorine, chlorine, trifluoromethyl, (C,-C,)-

alkyl or (C,-C,;)-alkoxy.
AR DR O IR
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A compound of the formula I as claimed in claims 1,
2, 4, 5 and 14, in which
Q is 8,

is o, e

is CR®, This Sheet Has Been

ey .

is a -CH, group,
is -CO,H,

R* is hydrogen,

R? is carboxyl or (C,-C,¢) -alkoxycarbonyl,

R® is hydrogen, and

R' is an unbranched or branched (C,-C,)-alkyl
radical.

A compound of the formula I as claimed in claims 1
to 15, plus 3-benzyloxypyridine-2-carboxylic acid
L-threonylamide and 3 -benzyloxypyridine-2-carboxylic
acid ( (Fmoc-Phg)-L-threonyl)amide for use as pharma-
ceuticals.

A compound as claimed in claims 1 to 16 to be used
for inhibiting collagen biosynthesis.

A compound as claimed in claims 1 to 16 as an
inhibitor of prolyl hydroxylase.

A compound as claimed in claims 1 to 16 for use as
a fibrosuppressive agent.

A 'compound as claimed in claims 1 to 16 for pre-
paring a pharmaceutical against f£ibrotic diseases.

A compound as claimed in claims 1 to 16 for pre-
paring a pharmaceutical against fibrotic diseases of
the liver.

A compound as claimed in claims 1 to 16 for pre-

paring a pharmaceutical against fibrotic diseases of

the lung.
UL O L
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23. A compound as claimed in claims 1 to 16 for pre-
paring a pharmaceutical against fibrotic diseases of
the skin.

24. A process for preparing compounds according to
5 formula I as claimed in claims 1 to 15, in which
formula A is a substituted alkylene moiety, B is

COH, Y is CR’® and m is 0 or 1, by

il.) reacting pyridine-2-carboxylic acids of the

formula II (R* is H) with the amino esters of

10 the formula III (R* is (C,-C,) ~alkyl or benzyl)
to form the amide esters of the formula IV, or

i2.) reacting pyridine-2-carboxylic esters of the
/ formula II (R*® is lower alkyl), under the
conditions of aminolysis, to form the compounds

15 ' of the formula IV:
and
AR
4 4
2 QR 24 2 aRr
R J Hz""‘-COzR N R N
3 ' ~ s . it. ) - I -, CO:R“

.1i) 1liberating the compounds of the formula I from
their esters of the formula IV;
with, where appropriate,

20 iii) the compounds of the formula IV (R' is alkyl)
being prepared by alkylation _of compounds of
the formula V (R*' is H) with R*X,

T \\“\‘“m\\‘\i\ﬁ“d
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4 R! 4
2 QR
aR i) R N _
NH-A=-CO,RZ¢  — + L _J _NH-A-Co,H ,
RV _
0 I °
or® 1) art
—p

NH-A-CO,R%¢ NH-A-CO, R3¢

where X 1s a leaving group, in particular
halogen, O0SO,Me or O0SO, phenyl, and, where
appropriate,

the compounds of the formula IV, provided Q is
O, 8§ or NR’, being converted into their
pyridine N-oxides (IV’)

R'
R2 ort
~
| NH-A-CO,R%¢
g3 N
§ oG
ty’

and, where appropriate, the latter being
hydrolysed to form the compounds of the formula
I’ (R* ie H).

This Sheet Has Been Replaced
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